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O HET(OTOPbIX IPOEJIEMAX
oyIIAAX{EHTAJIT,HOT,I oOTOAIEHTPI{IIECI(OII ACTPOOOTOMBTPUI'I

B. Ii. Hlrxouon

Ilpc[.roaieu MeroA Ilocrpor:arrn {yu4arrorrraJrbHr,r.{ a,,rexrpo(porouerplrqecrtrrx RaraJro-
ron (lrcrog RoETpoJILHbrx aneag), o6ecneqnnauqlrii xonrporr, Ba rrocrorrEcrBoM rrEcrpyMeE-
ta.nr,nori (poronerptr.recHoii crrcre,Mrr. On Iaroxerr B rrprrlrcfieElilr fiaH fi rrouoxpoMaTrflre-
crtilrr, TaH rr H urrponorroJrocHr,rl{ {orolrerpnuccrirr}r crrcretrrarr.

Paccntorpeu IIeroA orIpeAeJreHr{r{ orrrocureirbrroii cuexrpa.rr,uoii vyncrnureJrbEocrtr
s",rexrpotloroncrprrrrccl{or"r ua6;rro;1are;rr,noii arruaparypI,I ts r{oJroNr - ToJrecHorr-a.nexrpo([o-
To[Ierp. I{etoq ocnonag Ha conocraBJrerrrrrr rroJryrrorllbrx ua na6nroqcutrii nuearrroc(pepunx
auaqt'ulrii HBa3ll}loHoxporrarllqeclillx UtseroB crarrAaprHlrx BtseaA c rr3BecrEhIMIr AaEEbrMIr o
paclpLlAeJleHrr[ SIIOpfrrr{ B r\ cllenTpax.

llaloxteuu tpe6onanna, rrpeAtr{BJrfiLrr{bre fi ),rrerxTpo{orolrcrprruccxoii aunaparype, Ee-
o6xoqlrlrlre glR o6ccItcuerlrr{ orrrll}raJrr,riori cra6rurr,Hocrrr rrucrpyuerrralsiroii {orouerpn-
secxoii crrcrr\irbr.

ON SO\IE PROBLEIIS OI' I'UNDANIENTAL STELLAR PHOTOELECTRIC PHO
TONIETRY, by V. B. Nikonot;.- A mothod to obtain h-rrrdamental photometric catalogues
Jor photoelectric stellar magnitudes arrd colours (the <mcthod ol control stars>) is proposed.
It gives thc possibility to control currcntly stability ol natural photometric systems.

The rvay to dctermine relative spcctral scnsitivity of astronomical photoelectric equip-
ment, ilcluding the telescope, is prescrrtc.d. It is based on comparison oI outatmospherical
quasimoriochromatic colours oI starrdard stars l.ith thc knou.u energy distribution irr their
spectra.

Requircmerits nocossary to secure optimal stability of natural photometric systems in
stellar photoolcctric photr.rrnetry are considcrcd.

Ocnostrarr trpo6.rroilra tlyn4arierrralbHofr acrpoiborolrerpr4r.r - orrpeAeJrenr{e
r43 rla6JlloAeuuii (6ea rlcno.rlbaoBalrr4fl liarirdx-rrl6o BctrorrorareJrbrrhr\ AaHHr,rx)
cBo6oIHLIr or crlcTeNrarrrqecFiux olrn6oFi Brrar{eHufr Brrenrlroc{leplrblr 0oroNrer-
pl{qecrir,rx rapanrepr{crr.IH 3Be3A (nx 6;recxa I,I r{Bera) B NroiroxpoNraTrrrrecHrrx trr

reTepoxpoNrlrbrx (1Irr.rponouo.nOCril,Ix) rrrrcrpyN{e}rra.lrbrrbrx r}OrOlrerpuueC}ir.rX
cl4crelrax. Pc,uettrae DToir up06JroNrLr .rrB"rl.rrerctr oclloBofi AJrrr penrerrr.rrr Apyrr4x
[po6r err (i y rr;1a ue lrra Jr f, rroit acr p o {or oNler pr{r{.

f[effcrnr.rre.ubHo, Haletirro orrpcAc,rlerrrrbrL] B r{rrcrpyrrerrraxbllori cLIcreNre
Blrearlroc0epHr,re rpororrerprauecHue xaparireprrcrr,rHr,r Ho\rHorr.r\ uB6parrHr,rx
3Be3A AarOT BOSXIOirilrOCTrr Orper'IeJrflTb aHCTlrr{riurrrc i{"rIfl Jr106oro xroxreHTa rroqll,
a trpl{ r{ctro.rrb3oBaHlrr{ ilocrilrorrHo .Epril4\ 3Be3A r.r B AHeBrroe Bperrfl.

Ilepnoe Heo6xoAl4lro npil tsbrrroirrrenrlrrr rrrl{rrx npcr{r{Bnorrrrbrx acrpo+oro-
MeTpr.rqecriu\ pa6oT, Hari nocTpoeHr,re SyHlIarrerrrairrrHbrx Sororrerprrqecnrdx
u cuexrpotforoNrerpusecrrrrx riara.[oroB. BTopoe - nprr $oroMerpuuecHr4x rr
cueHrpoooro[rerplrsecrir4x rrcc.rreAoBaHr.r.rrx Co.nrrrla c flpr{BflBriofr H anealnlru
{otonrerpuuecrtr.rNr crrcrcNrarr rr.IIIr r( Berrrrbrnr [a6opitroprr]r\I Llcrosrrur{aNr. Ou-
'peAe.rIeHr,re ToqHbrx SHaqerrlii HorrHoi,i u i(rreBrrofi sRcTr{HRqrru I,I r{x xoAa co
BpeMeucrr npeAcraBJr.frer srrtlqr,rreJrl,ru,rii urrrepec v l\rfl reoabrdsr4r{r{.



Couocran,reIrI4e rloHoxpoMarilqecrir,rx BHearrroc$epnux $ororrerpr.ruecHrrx
xapaHTepu0TnH SB€BA c ra6oparopHr,rll Brleprerr,rqecxru\r craHAaprorr, Br,ruoJr-
H€HHOe C [O]roqbro eguuorl na6;rro4are.ur,uofi anrraparypr,r, rroSBo.:r.frer otrpe-
AeJrrrrr, a6corroruoe pacnpcrAe.rrcrrr,re srreptrrr{ B r.IX cleKrpax. B pesl'.usrite
coSAaerc.fl crrcrerra (craHAaprHbrx 3Be3tr) - nepBr,rqHr,rx 3BesArrbrx Erreprerrr-
qecHux crar{AapToB, flBJIflroqa.rrCfr ocHoBoft 4.,rn r{3},.qeIIr.rfl pacupcAe.rrerrr,rfl
aueprr.rr4 B crrer{rpax rro6r,rx BBeBA rr lpyrux ue6ecrrr,rx o6:oeHros.

BuearlrocSepHr,re r,rrrcrpyMeHTa,-rr,Hbre arlaqeHr{rl 6;recna craHAaprHbrx BBeBA,
uaiigeuur,re AJrr Aocraroquoro qrrc..ra yaril,rx cnerrrpa.rrbHr,rx o6;rac:rer,l, garor noa-
ilIoiliHocrb oupeACirI{Tb crlerirpa.'itblryro qvBcrBI,rrL\Jrb}rocr6 ua6.rrro4are,,rr,rrofi
antraparypbl {ororrerp - TeJlecriotr n pa6o.ulx yc.rroBrrflx. 3ro o.reut Ba}rigo
AJr.s trpaBlrJrr,nofi uureptrpcraqr{ll uo,l}sae}rl,rx Ha6.uro1eurafr rr trour4\rarrlrfl Tex
BoBlloiliHocrcrl, xoropnre orlipblBaer IIpurrcHerrlre AaHHor"r I,rricrp-l.rrerrra.ur,nofi.
{oronrcrpuvecHofi ctrrcre}rhl, a ra}i?ric r,r A.rrfl HottTpor.q Ba ee uocro.fl]ICTBorr.
Cra6r.r.,rrnocrb I,rHcrpyMenra.rrrsofi <[orolrerprrvecxofr cr,rcrerrbr rr]rcer oseHr]
6o;rr,uroe BHaqerrrre n- pa6orax oo 6yrrgunrerira,rruofi acrpo{clrorrerpr,rrr.

Ar" tro.{yqeuu.E nnearrroc{eprrur drororrerpr,ruecnnx xaparireprlcrr.rri
anea4 ueo6xo{rlllo npuueueHlre rreroAa, o6ecuesnnarcqero Br,rcoriyro rosuocrb
yqera BJII,Iflrrnr arntocoepuorl SHCTLIIIHI{I{I{. ,[,ocrr.ririlrtratr B;Iecb TorrriocrI, B Brra-
ql.rrenttrorl lrepe oflpeAe.rr.frerc.s relr, BeAyrcfl "rrr ua6.uro4cnr.rrr B rrolro\potra-
ruqecxoii riJrr4 trrr4portouo.,rocHoli Soronrerpuuecrtoii crrcrcrrax,

Crporo rloHoxpollarlrqecI{I4x cI{cre}I Ha uprlrirLl]ie, ecrecrBCrrHo, IIe cy-
qccrByer. Ha6lIo4enu.a BcerAa BeAyrc.rr ts Helioroporr rioHcrrgolr rdrircpBaire
I.IILIH BoJIH. Iloarouy BBoAlrrcfl rroHr{rue r{BaBrr}roHoxpo}rarr,rsecrroii {ororrerpra-
cecHofi cr{crerrbr. TaHafi crrcrerra B trpr,Ae.rax aa;laurroii rosHocrfi;IoJr-
)riua o6JlaAarb Bcerll{ csoficrealru rrorroxporrarn.Iecriofr rr, B qacrHocrlr, ucriJrr{J-
uarr a{{exr SaBrIcrI}IocrLI SlicrrIH}iql{r,r or pacnpcAeJreHr,rfl arreprrrrr B crrerirpe
ua6nro4aeuoro o6sexra, a cireAoBare.rrl,Ho, r{ ero qBera.

@orolrerpnqecHylo cLIcrelIy rloiriHo c{r{r&Tb HBaBrr}rorrolipo}rarriqecHoft,
ecJru yser axcrrrHriqr4rr c rioaS$rrqr{e}rrolr rrpospirrrHocru p (?v,,), coorBer-
crByroqLINI cpe4neft AJrIlHe Bo"TIHhI l,- norocrr peaHrlr{rr 14r{crpyrrerrratsuoft
Sotonrerpuuecnofi cr{cretrrbr, u c rioa$Sr{r{rreHrorr p (}"*), coorBCrcrByroqn}r
4eficreyroqeiir 4nunc BoJrHr,r 1,., c rioropofi co scefi crporocrbro Xo,rr?Herr Bc-
crllcb yqer alicrlrHliqurl AJrfl rerepoxporrnoii ctrrcreNrr,r, Aaer BHarre]rr,r.fl BHcarlroc-
Sepuux Sorolrcrpuuccrrrrx xapanTepr{crr{ri, He paa..rrrqarcrqr{ecrr B [peAeJrax
upuunrofi rosHocru (< 01'01).

Hauoltur.rlt, rlro cpcAH.afl A"rrl,ruil Bo"rrHbI 4nn ripr.rnoii peatrqr{rr, onpeAe.,rse-
Moii orgocr.rrelr,rrofi crerirpa"u6Hoii .ryncrnrare.rbrrocrr,ro o (1,) (o (2r)/o. (l),,,", : {;
u r.rlrerouleii rptrrruqrrrirc Airr{rrrrr norn },, u }ur, ptrnrraerca
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Otenra4no, qro BHaqeHrre oHBr4BaJIerrruoft rul.rpLIHbI tro"Tlocbl peaHqrara, o6ec-
lequBarou{efi ycronraa HBaBrrMoHoxpoMarurrrrocrtrr, B oqeHr cra;rlnofi cretreHn
BaBlrcr,rr or o6racru crrefiTpa. OHa gasucr,rr rar{H{e Ir or TIaHCLIT{aJIbHbIx BHaqe-

urafi noa4yruHblx trracc, Ao Horopblx BeAyrc.s rra6;rro4euraa (o6rruuo X,na* E
= 2,5). Heo6xograrryxr npoBcprty garrrroit $orolterprauecnofi cr{crer{bl Ha

HBaarrr\roHoxpor{arr{qHocrl Jrerno ocytr{ecrBllrb c troMotrrbro pacqera na 3BM,
rrctroJrr,Byrr Aar{Hr,re o xplrnoft peaFiql4l{ o (},), a ralixie cpeAHr,Ie AaHHIre AJII
B (1.) tll 14 p ()') t2).

Hraxe npr4BoArrrcr{ ra6ruqa Herioroprilx ,IctroJrb3yeMr,Ix B crarbe o6oaua-
.IeHIaii rarr AJrrr r\roHoxpo\rarrrqecrrrrx, Tafi r4 lIJl.E rerepoxporlHblx (cpegueuo-
JrocHr,rx ra rrtupoHollo.uocnr,rx) Sorouerpraueclir{x cl4crerl.
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npe.dBaptrrcirbHoe rriIIr IlpuOru-
>r{cHHoe 3Haqefluc.
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\c

B nacroarqeii crarr,e IrLr HecHoJrbHo rrBlreHfiJrl,r rrprrrrerrflBx]yrocf parree rep-
l{rrHo"rrorrdro. 34ccr, Teprrl4rrorr (SricTI{HKrIr{oEEa.E 3Be3Aa)) o60aHasaerc.fl 3Be3Aa
c r438ecTHr,rrrr4 BHeaTrrocsepuurrre $orolreTpuvec(urrr{ xapaHrepr{crr.rriaNrrr (6Jre-
criolr Ir qreronr), rrcrroJrLByerrafl nJrfl onpeAe.[errr{.8 artcrr{rrrtqur.r. Parrce rarirre
3Be3Al,I IIaBLIBa.UI4CI, CTarrAapTrrbrlrlr. Srlrlt rrocJ-IeAHuM Teplrl4lrolI o6oauaqaetw
SBesALI C rrSBecrrrr,rlr pacnpeAe.rrcrr[err srreprr4n B r4x cnerirpe.

Oupe4ereuue BrrearlrocSepnrrx (ftorouerprruecaux xapanTeprrcrrrx BBeBA

AJrf lrorroxpoDraT[llecxrrx cr'rcTeM

f{auHuft paaAeJr nocBrruleH Botrpocarr {yugarrcuranrnoit acrpodrororrer-
pul| lrolroxpollaTurrecHtrrx, a c.rleAoBaTCJtL,Ho, u riBaSr4MoIIo\poMaTuqecHnx
{oroltcrpuvec(Lrx ctr{crerr, Ii rioropritl, B trepByro oqcpeAb, orHocrrrc.B ctrel{Tpo-
$oroucrpraa (upra paapelrcrrr.rrr Ao Hecr{o"irbr{rrx Aec.flTrron A), a rilriine n Soro-
rrerplar{ B Aocraroaruo yar{rrx crenTpaJlbHux o6"uacr.sx.

OcHosurre coorrroruerrrra. f{"un }ro}roxpo}rartr{rrecroro r4aJryqeHr.rrr c A"Trr4uofi
BOJIIIbI x.,, eCrtlr orro He trpr.rxoAr,rrc.ff rra TeJrJryprrqecHyro Jrr4lrr.rro IrJrIr troJrocyr
crporo cnpaBeAJu4Bo cireAyroqec coorrrolreHr{e Me}r{Ay rra6rroAerruoft m (?t, t)
r,r Blrearrroc$eprrofi m, (L) BBeBArrbrrrrr BeJrr4qr4rraMra:

m.o ()') : m, (1,, t) - a (1,", t) X, (1)

rge rr, (1,, l) - sanucatrIee or rrorreHra ua6lrogenlr.E , ((MrrroBerrroe)) Brraqeune
luolloxporrarl,rqecrtoro $artropa oricruHriIIr4r4, cBtrBaHHoro co cneHTparrbrrrrlM
xoaS{uqucHrot\r trpoBpasHocru arrroc+epbr coorHorxeHr{e}r

cr (1,, l) : -2,5 lg p (1", t).
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fllr yaeta BoBMoHtHLIX u3lrerreuraft qyBcrB[reirbHocrrr anlaparvpbr (sa cver
'a3Mer{errrdfi ee sJrer{TplrtsecHofo pei{utra, HeAocrarorrHofi anpanraponHra $oro-
yllHoirrr.rreJr.fr or BrrerrrHrax uo;reft ll r. u.) ua6;rrogeuHyro sBeSAHyro Berr4qEHy
m .()', t) BcerAa cJreAyer orHocrrrb H lraJryserrr4rc Henoroporo, BcrpoeHuoro
a,{orouerp cBeror{BryqareJr.E, Horopuft upurlaro, He coBceM yAasHo, }raBbrBarb
<{orouerplrqecxr{M craHAapro}r>l 1. B coorsercrBr{rr c arI{N{

m (?", t) : - 2,519 
2 (1" t)

nL'

tge n (?',, /) - orcuer Ha BBeBAe B }roMerrr na6lrogeuut t, a n7- orcrrer ua r[o-
TOMerpuqecHor( craHAapre. Bce orcqerbr, Hari BcerAa, trpr{BoA.rrrc.s H o4uofi vyn-
0TBTITeJTLHOCTII r.rSMepr,rre.nrnoft autraparypbr, a orcqer Ha craHAapre - r{ H rre-
moropoft nocrosuuofi reMtreparype r0, ecJrra ero trBiryqeHr4e BaBrrcET or reMtre-
parypbr, 14 or{}rerepMocrarr{pyerc.s. flpunxaHa x {orolrerpllqec]ioMy crar{Aap-
Ty noJrHocrblo oupeAe.[.r{er HyJrb-tryulir AaHHofi raucrpylreura;rr,Rofi crrcreMll
3Be3Ar'rbrx B eJIr,IqI{H.

Ha6rro4euuble rlBera B I4I{crpyMerrranr,noft cr{cre}re otrpeAe"[flrorcfl coorHo-
trIEHI{EII

C (1"i, t) : m (L;, t) - m(1,0, r; : - 2,5 W2!r-t)n (\,0, t)

O6rrsuo ouu 6epyrca oruocrlTe;rrbuo oguofi A,rrrHr,r Bo,Trrrbr l,o, n noropofi ne-
Ayrc.E u r4aNrepeuus 6necxa. I{neronr,re lra}repeurl.rr - orHocrrreJrbHr,re r,r He
r:pe6yrcr rrprrNfeHerrr{a Sorouer:prrqecrioro crarrAapra.

Brrearuoc{eprrbre }rouoxpoNraruqecnrre qBera aneaq Cn (7u;) cnaaaubr c r{a-
6;rro4errnr,rltu C (),i, /) coornolreHrreNr

Co (Lr) : C ()",, t) - a" ()u,, t) X, (4)

Koropoe no"[yqaercfl riarr paaHocrb ypaBrreHufi (1), orrroc-Erqrrxc.rr r{ A.[r{HaM
no.un l"; u Io. Cor;racuo (1) ra (3), $anrop rlBeroBoii ancruunqlrra

a, (Li, t) : a (Ii, t) - cr (lo, t)

ecTL paSrrocTr, rrorroxporraTrrqecrirrx ([anropon SKcTrlrrxr{rlu.

Olrpe4enerrue BHearMoc$epurrx SoronrerprrvecHrrx xaparireprrcrr'rK BBegA.
flpu oupe4eJreHllrr roqHLIx atraqerurfi nnearlrocQepnrrx dotoMerpr{qecrirrx xa-
pal{TepLIcrlIH BBeB,q coBeprxer{Ho ueo6xo4urro ysrdrr,rBar6 rralleHerrrrff ancrlrlrn-
qrlrr co Bpcr{eHeu - rrctroJrbay.rr ee (MrrloBerrrrrie)) BHaqeurr.tr. .[,atrie B ]Iecrax
c trepBoriJlaccrrbrLl acTpoHoNrIIqecHIINl r{JrIrrIaToNr fioJ're6auIIfl {anropon SHcTI,IHn-
qrll,I OT IrOSU n IrOrIrr rr B Teqerrr4e rloqr,r }roryT AocTIIraTb rlecHo"Ilbrirrx coTr,rx
anca4rroii Be.rrrrqr{Hbr rr [prrBecrrr, uprr orcyrcrBnrr trrr yqera, Fi arraqr{TeJrsrrriM
rrorpeJulrocr;rtr B rroryrraerrbrx nnearlroc{epur,rx ([orouerprrqecrtrrx xaparireplr-
crrrrra\ snea;1 [71. B Hasecrne [prrrrcpa Ha prlc. l npune;1err roA DHcrrrrrNqrrr,r

4nn 7' : i11150 A s re-reHr,re o;1noii ua $otorre'rpr.rsecFiur rro.rel:i a Hpr,rrrcHofi
acrpo$r,rsnuccriofr o6cepnaroplrr,r AFI CCCP.

nlrlroneuuuc BHarreHr,rq (pariropon or{crrrrrrir{r{rr xroryr 6r,rrr onpege.rIeHLI
c rro]\roIqLIo "rrro6oli SBeBAl)I, /(JIfl rioroport r.rasecTur,r roqllbre SIIaqeHI{fi ee BIIe-
atnroc$epuoro 6necrta mo"(),) r.r qBera Cr" (Lr) n ;ltrrruoii lruorpyNrer{ra"ustroft
$ororrcrpuuecnofi cr{creMe. f{efrcrrnre;rF,rro, [porra6.,rrc1an Dry sBeBiIy B Ilerto-
ropr,rii rrorrerrr lfl Haxo4trrlr ,qJrfl SToro Nrolrerrra c"IleAyroque SrraqeHlr.rr $antopon

I B xa.rocrsc (rorolrcrpnvccHrrx crarrAapros o6brqHo llcltoJlr,;lyrorcfl IraAlroJrrorrtIHecIICrrr-
HbIe rrcroqurrnrr u3ryqeuuq (coxpauqenuo Ha3brBaelrble PjIII), conpolrofi]rbre rulbr r(oro-
pbIx, rr])rr ycJroBrrr npanrur,norl rrx ]HcrrJryarar{rlrl, ilocraro,ruo cra6ttrr,II},r, rto}ia3r,rBaE
Jrrrfirlr rreJprerrrroe r.I flocrorronrroo rralerne crreqeults 1-, 39'o n roX) [3]. PJItr{ rroryr 6r,rts
I{sIOTOBJICIILI C }Ia(CIIMyIIOII II3"rIyqol{Ilfl, !'IOr'KaqII}I B lIpeAeJIaX 0'r Aa"TICHOTO yJ-Ii,Tpa6[O-
Jrera l{o rrur}paxpacnoi.i o6;racrrr. B rroc"rrc;1nee Bporrfl Haqrluaror rlpu}rorsrLcfl Ir Ir:lryqa-
reJrlr, ocuoBarrut,re rla a(!(penre tlepeunoua [4-01.
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SHCTT.THXIIUI{:

a (1", t") : m" (?,", t") - mo, (tr)

xe

a" (1\i, t") - 
C 

" 
(lYt' t"L- Co' Q'i)

Ha6.nrogaa raliym (DHcrLIHKqlaoHHyIoD

aepBaJIbI BpelIeHrr ( - 1,5 uaca) uo:ryvuu
[trtr, I{OropLIe AoCTaTOqHO yBepeHHo

4z,r

4lf

(6)

3Be3Ay rrepes trpnMepHo paBHhre uE-
pgA MrrroBerrHl,rx SHaqeHl,rfi oltcTtrHlt-
rrHreptroJrEpyrorc.tr rpa{uqecH[ Ha

a (?.", t) tr cL, (1"i, l), neue4.neHHo HaxoArrM
r{ rlBera rro6ofi BBeBAbr, na6uro4ennoft n

e(A,t)

od LUr

'a And

20 22 t*0 Z 4 t,qac

Puc. 1. I{aMeuesile ipaHtopa HBastlMolroxponaruqecxoii 3r(c?[Er(4l{n Als },: 5550 A
B reqeHlte uo.rr 11. X 1.972 r,
,* - MoMeHT ua6:rrcgenuR nporpaunlloir aBc3Abr, Anfl Boroporo cH}rMacrcfl coorBgrcrByroqee 3HaaleBtre

8l{cTrrH HIIUU

MoNrerrr Ha6JrroAeHu s t ttrc6ofr rr3 3BeaA, AaBafl Eeo6xoAuMbre sHaqeHllr{ a (}", t)
t dc (?\, /). IIpra oroilr rrpeAtroilaraerc.fl, cro oltcrraHxqr,Ifl He SaBI{crIT or HatrpaB-
Jrerrr{.a (orcyrcrnyer aBr{}ryraJrrurrft e{{eHr). He yqr.Irr,IBarcrcfl rar(}rie rr BoB-

rrolr(Ho cyq,ecTByroql{e, Ho rloKa etr{e He I4SyqeHHrre, ue6oJrr,[Iue, cpaBIrI{TeJIb-
Ho 6brcrpbre r(oJre6aHr{fl alicrl{Hlir{uu (c xapaxTepHr,IMIl rleprloAaurr trop.sAr(a
rrecHoJrbHrrx uuuyt),

Oupegerun, corrracHo (1) u (4),
BHearMocoepHlle sHaqeHu.E 6recHa
AaHEyro Hoqb,

mo (X) : m ()", t) - d (1', t) X,

Co (I) : C ()ui, t) - a"(}\i, t)X.

Perueuue ocHoBuoft BaAaqu $yngarrrenraJl6uofi t[oroarerrr:puqecxofi acrpo-
{oronerpuu cBoAllrcrr, cJreAoBareJIbHo, r( oupeAeneHI,Irc AJrfl DncrI{HHr{r{oIr-
Hbrx 3Be3A rosHbrx BHearlrocsepHblx xapar(repl4crrlr( mo" (L) u c o, (1,,i)

B rrlrcrpylreHTaJrbuofi dorolrerprauecxofi crlcreMe, o6paruuca H paccrrorpeHr.rrc
arofi upo6.ueMrt 1.

Mero4r,r onpeAeJreHrrfl BuearMoc{epurrx xaparTepncrrrx Excr}rH(qnoHHbrx
3BeBA. I4anecrnr,rft r{ url{po}io trplIlreHflIolu,nfrcg s Hacroflulee Bpell.fi neto4 Ey-
re - sa6lrcAerrrr.s DlicrrlHriltrr.roHuofi anes4l;r Ira paaJII{qrIbIx BoBAyrrIHbIx Mac-
cax - He Br,rAepxrrBaeT Hpl{Tlrrirr, IlocrioJlbHy oH trpeAIIoJIaIaeT IrocTo.glrcTBo
aricrr{Hxqr4rr B reqerlrle roqu [9, 10]. Cro.:rr, ]r{e HecoBeplre}IHlr r.r Bce Apy-
rrre NreroAbr, ocrroBbrBaroru,rrecfl Ha erolr{trpeAnoJlox{enura (uaupurrrep, [11, 121).
floarolry AJrfl otrpeAereHra.q nnearuoc$epHbrx xapanreprrcrlrn ar{crlrrHHr{Eou-
rrL,rx 3Be3A AOJTA{HT,I I{CtrOJIr,BOBaTr,C.E JII{lUt }IeTOAbI, CBO6OAHbIe OT TpC6OBaHLI,E

IIOCTO.EHCTBa eIiCTr4 HITIIIII{.

I A. [I. Capr,rvenr,rlr [8] npegroaicg BecbMa oprrrflrraJrbrrririi uerog ofipeAeJreulrff BEearMo-
c([cprrrx tporouerpnuccfirrx xapafireprrcrrrr( aoeag 6ea ucrroJrr,BoBaur.rs axcrrrrrfiqrrorrr{x
sueeg. Sror LreroA, xorg Ir rro3BoJrfler EeMrroro corparxrr, BpeMf Ea BcnoMorareflbEhre
aa6lrogoun.a, Ho rpe6yer [err3rlreprrMo 6o.nee c;roxinoii o6pa6orxu ]r rrc]iJrroqaer r{axyro-
an6o soalro;xuocrr liorJTpo.rrfl Ba xoAoM pa6oru, I{nr ccuraeru qeuecoo6paaurnr orAarr
npeArroqreErre BecbMa a(p$eHruanolly MeroAy Dricruuxrllrouuhrx BBeBA.

(7)



Ogran ua raI{ux }IeToAoB, ocnonaunr,rfi'Ha orrroBperrellHorl Ha6J-rroAerrlru tra-
pbl 0I{CTI'IHI{I{}IOH}II'IX BB€BA, IIaXoA.fIUtrIIxCq IIa paBJIIIqIIbIx BoBAyuIHLIx NraCcax,
(<lrero4 napr,r sBeBA>), 6ur trpeAJroxieH crraprou eqe B 1g34 r. B rrprrlreHeHr{E
r aneHrpo{oroMerpu_qe-cxull r{BMepelrll.E}r, BbrrroJlrrrBrrrr{Mcff c oJrer{TporuerpoM
tro [IeroAy Bap.EAItI4 t13]. H co]fiaJlelrlrrc, ]IeroA Crrapra He 6btir orler{eH rr uc-
rIoJIr,SoBaH coBpeMeEHI{r(a}II{. It conpelrenuofi na6;rro4are;rluofi TexHI{I(e oE
6rrr agaurupoBarrHraxonosbrlr [91. Iloa4uee r{eroArrapbrBBe3A6r,r.rr ueaanuculro
trpeAJrox{eE pflAoM aBropoB u HarrreJr AocraroqHo rxllpoHoe pactrpocrparreErre
B rerepoxpoMnoft {ororrrerplrr (cu., uauprlrep, [10, l4l).

fpyrofi Me.roA otrpeAeJlerrrlfl Blrearrroc{epuux {oronerpuuecr{r{x xapar{re-
pucrrll{ anea4 6nn trpeAno}fieH ualu [15, 9]. I4xes rreroAa - B yrorrHeEr,r}I trpeA-
BaprlTeJrblrhrx gnaseuufi nnearlroc([epuoro 6uecria r{ rIBeroB ancrunxqraonnoft
SBeBAbI B peBy.rrbrare 06pa6orI{I{. rrpaBI,IiIbHo ctrJIarrnpoBaHHr,rx rroBToprrbrx
na6lrogenuit uporpantuEllx BBeBA 1. gror t\reroA, r{ctroJrraoBaunr,rfi s ocno-nuolr
B mrrpoxouo"uocuoft {orouerpulr (cu., uauprarrep, [9], [16-21]), r,rcn"rrroqr{-
T€JIbHO AHoHoNIeH B CMIICJIe SaTpaTLI BpeI{eHI,I IIa BCUOl\'IOIaTeJIbHbIe na6.UrO4e-
Hu.g' rioropllllr4 .EBJIflroTc.rI Jrlrmb rra6.nrogerrra.g SncTr,lrrHr{uonrrofi aneagr,r. Cy-
qecrBeHHblft ueqocrarolt tleroAa B ToM, qro orioHqare.rrbHble Blraqerrrdr{ BHear-
uoc$epuux $orolterpuuecnrlx xapaKreprrcrr{H aricrr.rnHqraouuofi BBeaAri otrpe-
Ae"Ilsrorcg JItrIIrb rorAa, HorAa na6;rro4are;rr,naR pa6ora tro coaAaHrlro riaraJrora
SEarIL{TeJIb}Io trpoABrrl{yra, a Bo rlHorr{x cryqa.Ex Ir BaIiaHqLIBaerc.E. 3ro aa-
TpyAr{.frer npoBeAeHrre troJrrroqer{Horo reriyqero KoHTpo"Trf 3a rrpoqeccoNr Bbr-
troJrHeEr4.rI pa6oru. I{glontennrre coo6parHe:r,rnfl vI troc..ryffiraJrr{ ocHoBarruer\r AJrrI
paapa6otxu HoBoro BapIraI{Ta N{eroAa. flpu aro,n 6r,r.rrlr nocraB.rrerrbr c.[eAyrotrlue
BaAaql{: 1) yrouurarb rrpeABapnre.rrbH],re BHearlroci[epHr,re Brraareuraq 6recHa
Ir r{Bera eHcrr4Hr{qtrouuoft anesqbr B caMotf Haqa.rre pa6oru - Ha ocrroBarr[[
MHoroHpaTHLIx troBToprrrrx ua6nrogeulaft oseur ne6ols[roro qrrcJra cleqrraJrr,Ho
uo4o6partrrr,rx (HoIITpoJIbHbIx BBeBA)), qro Aaer Boanroxirrocrb Becrr{ BcIo AaJrb-
uefrmvro o6pa6orxy, uctroJrrray.E r.rcrr{rrHr,re BrraqeHr4fi anorrlrrnqrrra; 2) o6ecue-
quTb B trpoqe0ce BLItroJIHeHITx pa6orr,r I{oHTpoJIr, Ba rrocTo.flrrcTBoM r{HcTpyMerr-
tanr,uori rfororrerpuuecxofi crlcreMbr. Sror uerog, noropr,rii HaBoBeNr ((NreroAoM
noHTpoirbl{Llx SBeBA), yctrelrrHo trprlrIeH.rlerc.s B trocJIeAHIre roAbr B r.IccJreAoBa-
Er4flx rro {yngalreura;rr,sofi SorosleHrpusecrrort acrpoSororrerpr.rr4 trr, B qa-
crHocrr{, uo anesguofi aJreKTpoctrerirpo{ororrerpr,rr,r.

I\Iero4 KoItrpoJIbHLIx gBeBA. Paccuorpeurre rreroAa rraqHelr c olpeneJreHr{.g
nIIearrroc{epHoro 6.rrecxa SIicrr{rrHqr{ouuoii enea4r,r. Itax yixe ort{eqa.rrocb,
IIpeA[OiIalaerc.E UBBeCTIILINI IIeHoTopoe rrpeABapIdTe"rIbIIoe SHaqCrrl,Ie erorO 6.ne-
c]fl.A trlss (1"), xoropoetrpoqe Bcero onpeAe.rrurr, rreroAolr Eyre. Ouo cBrBarro
c r{crfitrHbrM nuearuocsepur,rlr 6necnol,r rnoe (fu) ra no4texaulefi otrpeAe.rreHr4ro
uoupanHoii 6nzo, (1.) oqeBrrAlrbrrr coorrrorreHr{e\I

m;, ()") : ffi0" (1.) - 6mo, (1.).

IJpoua6"urolAB Dr{crrlrrrr{qrrorruyrc aBeBAy B rrerioropr,rfi rrorrenr
ll uoJyqr4B ua6rrogerrrroe BraseHue ee 6,rrecna m, (;?,, lo), uarolulr
Teirr,rroe Brrarlcrrue t\rrrroBeHHoro Saxropa Dlicrr{Itriqurr

rn"()v, t"l- ,,ioolr,l
x. (t,. l") = ------7;--,

I{oropoe, cor.rracHo (6) u (B), Moir{er 6l,rrr npe;lcrilB.rrerlo r{ rarr:

r{,'(),,, le) -- cr (1, l") + U#!l 
,

(B)

npeucrru l,
rrpeABa pr.1-

(e)

(10)

oTriyAa Br{AHo, qTo llolpeltlHocTl,
rroJrr,BotsaHr.Irr BHaqelrrrfl m;" ()"),

6a(1,, lr) - - 
orrt"u(}")

I It co;riareulrc, B rr;JrlccrHoM

8

BrreceHHafl n $arirop aHcTr,rHriuurr trprr rrc-
paBHflerc.E

(1 1)

o6aope CtoHa [2] orr rr3iro?+icrr rronpaBrr,rrblo.



u orrpeAe.rrflerc.s Har{ Berrrqlrllofi nonpaBnld 6mo, (},), tax ra rofi rraccofi BoBAyxa
X, ua notopofi ua6.uro4a.uacr, aHcrI4IHI{qrIoHHar BBeBAa. Oura6xa 6a (1,, tr)
rrau6onsrnaff, HorAa aficrrrHr{qrroHHafl BBeBAa rraxoAtrTcrr B IlfeplrAr{aEe rI ylleH},-
rxaerc.fl no Mepe noapacranrar Xr.

Ha6rrc4euubre BlraqeHrr.s 6.necra noHrpoJrt,Hblx BBeaA mr (?t, tr) peAyqr{-
pyrorc.s x sncruneft rpaHr{rle arlroc{epu corJlacHo (7), tto c otrpeAeJrerIEbIIrII{
Bbrme [peABapr{TeJrbHr,lMr4 BHarreHldaun {axropoB gltcTr{Hl{qlln (9), npol4rrrep-
no.rrr4poBarrrrbn\{rr Ha r\rorreHT na6;rro4enrar /5. 3ru, uoJryqaeMble }ra ocHoBaHrrrr
ua6rro4arerbHrJX [&HHr,rX npr,r6.rrralrreuHbre BHaseHIaff BI{earrloc{epuoro 6.te-
crra rioHTpoJIbHbIx 3Be3A

m;'i (1,) : my (7,, tr) - o (},,tJ) Xr

cB.EBaHr,r, B coorBercrBurr c ypaBHeHlrelr (10), cJIeAyro[,I4]I
c I{cI{oMbrM trrcrtr{HHblM BHaseHueM mox (1,):

mor (),) : woh (1,) - r16mo" (I), (13)

rAe T : XxlX"- orHorrrenlae Macc BoaAyxa, Ha r{oropblx HaxoAl{Jrrrcr' r(oE-
TpoJrblrafl r{ axcrr{Hnqr{orrrlarl BBeBArI n lrolreur 11.

Ypannenne (13) uonaalrBaer, qro o6pa6arrrnan ua6rrogeurr.tr c trpeABaprr-
TC.rrbHr,rrr BrraseEtrelr nHearrroc$e pHoro 6recna axctznxquonnofi aBeBArI
nzi, (1,), urr BHocurr n uouyuaeur,rfi errearuoc{epuuii 6;recIt xourpo;rr,rroi
BBeBAbr Her{oropyrc, coBeprreHHo otrpeAeJIeHrIyrc uorpemuocrr q6mor(},),
SaBIIC.rllrlyrc Har( OT IIeTOqIIOCTI'I trpl'lH.HTOrO trpeABaptrTeJILHOrO SHarIeIIII.E
m;" ()"), rar rr or BeJrnqrrHbr 1. A aro Aaer BoBl\rolrtllocrr,, upoBoArr rroBropnble
rra6rro4euu.rr norrrpoJrbllbrx BBeBA trprd paB.[r4rrHr,rx BHaqeHr{.sx I, nafirra (pe-
rrafl cr.{crerry ycJroBHr,rx ypanueuufi (13)) HeIrBBecrEyIo tronpaBny 6nzo, (1,),

a cJreAoBareJrr,Ho, corJracuo (8), rr roqHoe SHaserure nnearuocSepHoro 6necxa
er{crr{Hr(rlr4onuoit anea4w mo, (x).

fl,nn qneron HaxoArrrr coBeprlerrlro aHaJrorrrquo

Coi (?',) : Ch(?'.i, tx) - a" (?,,i, tk) Xh
fr.

C'or (1") : Cor (Ir) - q6Cr, (l;),
rge 6Co, (tr) - troAJrer{raqa.fl otrpeAeJreularo notrpaBxa H trpeABaptrTeJr},Eolly
nuearlroc([epuoMy qBery encrrrur{qrrounofi anea4r,r.

Paccuorpeur4e ypaBuenufi (13) u ({5) tror{aabrBaer, qro AJr.fl yBepeurroro otr-
peAe.rreur.rff trotrpaBor{ 6mo, (1") u 6Cou (},;) auaueuufl rl AoJIxtEr,r 6r,rrr BoBMo}r{Ho
6oree paaJrtrqHbr rrprr troBropnux na6rroAeur{.8x. 3ro ra ffBJl.Eercg l{ptrTepr,IeM

AJr.fl trpaBuJrbHoro nrr6opa HoHrpoirbHbrx 3Be3A.
flocxorrry B ocuoBrrble ypaBHelrlrrff r{eroAa (13) u (15) axcrzunqu.a Ee Bxo-

AtrT, To B cocraBJreul{brx ua Hux crrcreMax ycnoBubrx ypaBueulrfi uoEtso o6t,e-
AuH.srb na6rrogenzrr, Br,rrroJrrrerrEbre B paairr4qnrre uoqu. Heo6xoAuMo roJrb-
Ho, sro6br aa oro BpeMff r,rucrpyMeHra"rrbaafl dotouerpuuecfia-ff crlcreMa Ee
IIeHflJIaCE,.

Taxulr o6paaoM, rrotrpaBr(r4 6mo, (I) u 6Co" (f;), a rar(x{e u nuearlroc([ep-
rrrre Sorouerpr{qecfir{e xapanrepr{crrzrnr.r HolrrpoJrr,Hr,Ix sneag rzox(l,) u Con(l';)
rraxoAflrcfl trB perxeurr.fi cncreM ycJroBHr,Ix ypaaneuuft (13) u (15), cocrannne-
rrrbrx AJr.B naxrgoft Horrrpo.jrbHofi aneagr,r 1.

flpracryuan x pa6ore na4 Sotouerpr4rrlecxl,Iilr fiaraJloroM, rraAo B trepBble
;rie {orolrerpuqecxue Hoqrr Haqarb peryJr.flpHbre ua6nrogeuux arcrutrKquou-
noft anea4rr, xax o6r,rvHo, qepea paBrrr,re rrrrrepBaJlbr BpeMeEu. Hau6olr,mee
BHrrr,raHr4e B gro Bpe[{r{ cJreAyer yAeJlrrrr, Ha6rroAeuurc I{olrrpoJlbu},rx BBegl
flepexpbrBa.E paBHolrepHo Bce Boar{ox{rlbre BHaqeuua r1. flouyruo MeroAou Byre
onpeAeJrflroTc.fi u rrpeABapuTe.rrbHbre nuearlroc{epEble BHaqeHEff 6recxa fi qBe-

(r2)

COOTHOINEHI{E}I

(r4)

(15)

r B cnoe npelra B. E. Hrrnonos u E. I{. Huxosona flpcAnorarrnfi rrctroJrr,BoBarE MeroArrr{y,
ocHoBaEuyro rra pe[eurnl ypanuenrali (13), grs otrpeAeJlerrrr 6recna BBeBA cpaBuennfi
trepor{errnrrx [17), a A. C. IIIapon It B. I]. Apxuuoua - Anrr cJr) IaE, KorAa IrMeercfl
6onruroe qilcno rroBropurrx aa6;rrogeuufi nporpaMMabtx asesn [22].
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Ptrc. 2. Onpege;renlre floflpaBr(It 6lzo, (tr) fi lpeABaprlre.rrlrro]ry Brraqenrrro 6;recra gr{crrrrr-
xquoruoii BBe3Abr uo na6.nrcgenrrfitr AByx (oErpo"[brrr{x BBe3n

Ta SHcrrIHRqIroHIIofi SBeBAbI, Airfl qero, B cJlyqae neo6xo4rertocrI,I, BLItroJIrrfrorc.rl
ee AoloiIrII{reJrbHLIe na6;rro4enna, O6pa6or}ia Bcero eroro na6;-rroAaTe.rrbHoro
IIaTepI4a JIa tr pOIISBOAIItTCfl IICNIeAJIeHIIO.

fIpe4napltreJrbHLIe BllearMoc6eprrbre drororrerpr.rvecnue xapaHrepr{cruHr4
Horrrporr6rr,rx BBeBA mor ()") u C'or (),") uo.rryqarorcn cor,,rACHo ('12) u (L4) u ua-
Hoc.flrc.rr rra rpatfunu Lmitr (]"); nl (puc. 2) u lCin (I;); Il. Ha arlrx rpa6unax
ypaBrleur,rfi (13) lr (15) urrtepuperrrpyrorc.rr rrpfllrEr\rrr, Han"rrorrbr noropr{x Aaror
ucnoNrr,re trotrpaBr{rr 6mor(i") u6Cor(I;), a [epeceqeur.rfl r{\ c ocflr\rr{ opArruar -ruearrrocoeplrble Blraqetrus 6;recHa r,r rlBera riorrrpoJr,Hofi aoea4rr. Ec"ura rroqt
Sororrerprruecnilfl, To roql{r,r .[oliitrcr{ Ha npr{rl,re c o6t,rsuofi a.neHrpo$oronrer-
pravecHoii Torrrrocrblo, a ilpslrbre AJrr{ BCLr\ riorrrpo.rr,HrJx BBesA rrapa"rl-
JIeJrLlIht. Pttcc,rtarpueaei\Ibte rpa$urirr orreHb no.rri3lrr,r JJrr BblflBJreung ouru6ori
u HeliaqecrBerrrrblx rra6"uro;1eutrli.

ftorla ilo.rtvqelro r{ocrarorrHo \opotrrI{x rta6",rro;lcrrrrI"I, clrcre}IbI yc,rtoBrrLIx
ypanrrcuuii (13) lr (15) peurarorcr{ NrriroAo\r Harr\rcrrbtur,r\ riBai{pilroa. f{.ux onorr-
qare"rrbHbrx eHa.reur,rii trorpaBo( 6rzo. (2,) u 6C'c ()';) 5ep1'rcn cp€\Arrr.re BBBerrreH-
HLIe, trOJlyqerrrrr,re tro B0er,r riorrTpor'rblrr,r\r 3Be3;Irilr. iltc,"rarc.,rrrro, uto6tI r.rx Toq-
Hocr6 6r,rJra - 0,j,005.

Pacuonara.g rerrepb nueatlrocSeprrrJn{rr BrraqerlrrflLrrr 6.recria rr rIBora ericrrrHK-
quounofi aBcBAr,I

mo"(L) : tfloe(},) f 6mo, ([) " Cr" (I,) : Co"(Lt) + 6C0, (],i),

nco o6pa6orny ra6;rrc4euraft uporpanrMusrx BBeBA crreAyer Becrrr uo {oprry.narr
(7) c ucruuurrlur tfarttopar{u ar(crr{Hr{rlrrrl, otrpeAe"rrflerrbr}rrr cor.uacno (6).

Bxrroseuue B trporpaMMy renyr{,rrx rra6nrc4enufi rrapn.qy c ua6rrc4enrarrlr
gKcTI{HI{qI{onnofi u [porpaNrMIIbrx SBeBA Ee6o,rsuoro qr4cJra uepcua6nrogeullfi
r(orrrpo"rrbnr,rx BBeBA (HaH ncerga rra paBruqubrx q) troaBo"rrrrer o6uapy;rir.rnarr
ue{oronerpuqecnr,Ie Hoqu rI rraMerreurrfl B r{rrcrpyMeura,tr,uor,i $oronrerpuuecHofi
crrcreMe. .(nx. aroro o6pa6orna ua6"nro4cnr,rfr Honrpo;rrnux BBeBA Br,rtro.rr-
Hflerc-E tro Boar{o,fiHocrr4 rra cJreAyloquft i+te i1eur. Ilo"uyucruu,re arrasenr.rrr
mox (L) tt Cor (Lr) HaHocflrcfl Ha (HorrrpoJrbHbre rpaSr.tiu> [rzo5 (1,); 11l

(prc.3) r.r rpa{raHra IC07, (],;); 11 l, o6que A.rrfl BcL\x riorrrpo"rrr,Hbrx BtseBA, rro
paBrlrqHbre 4;rr 6necxa rr Ha,+(Aoro rlBera.
I Bce uAer HopMaJILHo, ecJlrr tronyrlaloq,I{ecfi BHaqoirvfl trlo,- (},) u Co,, (},;)
Ee BaBucflT or q Ir Jro?fiarcfl c Eeo6xoAulroft TosHocTbro rra Ilpflrr,re, trapa.-rireJrr,-
Ebre ocrr q. Ec;rra rr(e uo,rlyqerlrrrie B peayJrbrare o6pa6ornn oneatnroc$epur,re
BHaqeHtr.E 6recHa E qBera r(orrrpoJrbHbrx BBeBA orn"rlorrrrrorcfl or arr,rx trpflr{brx,
To rro xapanTepy arrdx orr{JroRenr,rfi r{ rrB corrocraBirerrr{ff rrx rra pa3irusr'rbrx
HogrpoJrrubrx rpa{uHax rroir(Ho cyAr.rr6 o Br,r3ErBaroqrrx rlx npr.rur.rnax. .{,ux

10



eroro u HeooxoAr,rMo pactroirararr, nprr BLItroJrrIeHun TeKyqefi uporpaMNtbl
Ha6nroAeHu.fiMrr noHrpoJrbur,rx BBesA. OcrauoauMcs Ha oror\r HecnoJrbl{o troA-
po6uee.

O6napyxerure uaMeHeHur"r rrHcrpylreHranr,uofi Qorouerpuuecroii cucreMbr
rr [epeMenHocrrr BHearuoc$epnrrx $oronrerpuuecrrrx xapanTeplrcrrrx ancrrrrrx-
qrroHHbrx rr r(oHTpoJrbHbrx 3Be3A. conepurenno oqeBr.rAHo, qro Heperyirflplrbre
oTr{JroHerrr4fl, Iro.EBJrflrorqlrec.E Ha Bcex r{oHTpoJrr,Hr,Ix rpasrznax, yItaSbIBaIoT }ra

rnor ( Al

no:,!' t )l

nl{) rtt

Puc. 3. Honrpom,nnii rPalfnx
lmor (]'); Il t:rs 6recra 0

ue{orouerpuqecHuii xapaHTep nauuofi uour.l. OrgeJrblrbre orI{JIorle}Ilrfi o6r,rquo

Bo3rrr4riaror ras-aa our,r6or{ B Ha6JIroAeHI{.rIx raln o6pa6otxe. flpuuraua cucreMa-
Trrqec6rrx orlnoueHufi - B rrarreHeHrrlr r{rlcrpyrleHra.lrbuofi SorolrerprasecHofr
crrcreNrlJ, ee ctreHTpalr,nofi qyBcrBl{reJrbHocrr{ r'I Hyirb-uyEKTa.

Cuenrpartua.rr rIyBCrBIIre.rIbIIoCrb autraparypbl OtrpeAeJI.EeTCrI CtreHTpaJlb-

Hr,rilr orpai+(eHrleM or BepliaJI, HoHqeHrpaqraeft cseta gu{panqraorrnofi peruerHq'ft

a cuexrpo{oro}rerpax, cnenrpa.TrbHofi jqpoapa.I}IocTbro nranaonofi orITuItrI r{
cue*rpalruuofi uynctnurcJlbHoorblo ODy. Cuentpaurnoe orpaxeHl4e SepKaJI

r[eH.rIeTC.E BeCbNIa ]\{eAiIeIIHO nO Nrepe CTapeHI{.E OTpaTr{arcUII4X nOXpsrtrafi. CueX-
TpaJrbHa.E xie qyBcTBureJlbHocrb ODV aasucllT or TaKIdx trplasuu, HaK TeMne-

paTypa trr Bbr0oHoe Hallpflir{eEr{e, II Nlo}iler 6rrcrpo MeH.sTbc.fl trpu oTcyTcTBI,Iu

,rn r"pu"ypuofr cra6LUIt{3aIII{u II I{sNIeIIeEIt.flx peHI{}Ia pa6orrr OAy. Tanrau
o6pasou, 

-ocroBHbrlr 
rdcroqHrdr{o\r uaueueuufi ctrefiTpaJrbHofi uyncrnureJrbHocrz

autraparypbl cxopee Bcero .sBJrfletcs ODY.
flbcrtlorpuu, HaH orpaBurcfl Ha I{BeroBblx I(oHrpoJIbIIbIx rpa{raxax

ICo* 1t,;; 11luaueneuue ctrel{rpaJlruoft uyncrBl{reJlbuocrra. flpeAuouo}fiIlM, qro

4nX 4nUu noln l,; ra X,o oua IIBIISHUJIaCr a k; u ko paa CooTBeTCTBSHEO. B peaylr-
rare ua6nro4euur,rfi qret 6yget ue C (1,;, l), coruacuo (3), a

C' (1.i, t) : - 2,5r* H#d : C (xt, r) f Ao1,

rAe

A,oo: - 2,5

ecrr, orHoctrTeJrbHoe r{Br{e}leErre ctreHTpaJlblrofi uyacrnuTeJl6Eocru AJrfl uH-
TepBaJra AJruIr BoJrrr (Ii - Io), Bbrpax{erruoe B SBeanrr},Ix Beruql'Irrax.

,(nx {artopa qBeroBofi axctraurquu 6y4eu rerrepb trMer},

rs*

C'" (Li, t) - C o" (?ui)

---I " -d.', (tui, t) -
Ao.: d"(Nn,t) + i,

a AJr.s BlrearMoclbepHoro qBera HoETpoJIbHofi anea4rr

Cil(t.):Cok (Ir) * (1 - q) Ao;. (16)

XapaHrep BoBHrrr{arcqr{x B aroM cryqae raaueneuraftHa qBeroBbrx r{oETpoJrb-

urrx rpa$uxax upe4craBJrer{ cxeMarrrqecnrr Ila puc, 4, rAe suaqeurrr- C'n1, (?vi)

orr(JraAbrBarorc.tr tro ocu Coy (i,;). 3rz rpa{zxu 6ylyt oAIIHaKoBbI AJI.E Bcex KoE-
TpoJrbrrblx 3BeBA, HO paSfll,lqHbr AJI.E paSJrIlqIrbIX TIBeTOB.

Hynr-uynxr rrrrcrpyt\reurarr,uofi {ororrerpravecrofi crrcreMbl orrpeAeJr.rlercfi

enesguofi neIll.IuHofi Sotolretprauecxoro craHAapTa, Ira HoTopyrc BJIII.EIoT, I{oM-

,l.l



treHcrrp),r{ Apyr Apyra B Hariofi-To ctcIIeHrr, rreA"rrerr}roe rraAerrue 6;recria crar_
AapTa, IIoCTeneHHoe TIoHII?fieHIIe oTpalriaTe;rruoft cnoco6uoctr.r r{ BatrbrJreHl{e
Seplia"TI' a_B IIeItOTOpbrx C"[yqa.rIX I{ LISMeHeIIII0 CueIiTpaJIL,HOfi UynCrnltrelr-
rlocrrlr CIDV (crr. uu;ne).

Ilocrrorp,nr, Hari cnaaierc.a Ha rioHrpo.irE,rrorr rptrSr,rne [mor ()r\; nl uanre-
Herrrle r,r3Jr}seHr,rfl {,orolrerpnuecnoro cTarIAapTa r a paa r,r tralenrre orpai-r{gHrlfl
sepria"'r B A"-urrre BoJrHbr 1,, n Horopoii ne.lercr orrpere.'reHrre 6necxi 3Be3A,
B r lia3. B ar.rrr c.ilytlae rro,-IyqarcIqrtecfl rt] ua6"'rro.lennr-r Brrarregrrfl 6,lecna rionr-

,:sx I Li)l-
A6 ( Ai)

A6(Ai)
Prrc, 4, Bilugarre rraMerregrrs
cncxrpalr,uoii rryBcrBrrreJrbEo-
crrr rra nonrporr,unrii rpaifr.rx
IC or (],); rll ilrfl r{Bera

porrbHr,rx BBeBA r,rarreHtytcrrr/r 6yAyr paBrrbr ue]rrz5 (1,, 15) n coo.ruercrBrrr{ c (2), a

nir1t", tr'1 : - 2,5W :3::tr! - mt (L, t6) - LmL l Lnr,,frnL

rAe AnLL : -2,5 lg /r: n Lnt,. : 
-2,1-r lg r - rra\reuerurq 6.-recna (forouerpn-

qeCHOIO CTaIrAapTa II OTpatHeIII{rI B A"III4He BO.IIHLLI, o anea4rrltx Be.rlUtILItIax.
C)altrop aricrlrHlir\I,rLI. Br,Iirr{c,rrflerrr,rii upu o6pa6orrte c npurrflTr,rr{ parree

Brraqerrrrelr mn" (),) ;t,rrl 6.recria ancrrrrrriurroHllor"r BBeBAbr, 6y4er reflepr,

., tn'pl)., t,,l 
- 

ttr^.1)) . Jirr, - \'r',
dlt..t) :a(A, 1,)--- r" .

I'Icno",Isavl a'I'trr BIIarlcIIuff ll.rrrr Rr,nroca aa anroctlcpy la6.uroqenreii rtonr:po.rrr-
HLIX 3Be3A, Ito"rIyqaerl

mot, (i,) -mi (),, tr) - al (1", tft) Xr - r/r05 (;.) - (1 - n) (Arzr. - Lm,.).

(17)

- Orcro4a- c.rreAyer, arro rd B DToM cryrrae lior{rpo.rbrrLrfi rpa$nH 6necria
lri.or (7,); r1l raauenrarcs arraJrorr{qrro roNry, Har{ aro rronaaar{o na prac. 4, co-
BeplxeIIrro OAI{IIaHoBO AJIrI BCex ]toIITpoJIr,HLIx 38e3X. Ho rtOrrrpo",rr,rrr,re rpaifznlf
I{BeTa OCTaHyTC_E rrer4SrlerrHr,INrr.I.

Becslra cyqecTBelrHo, qro rralre[retrr{e crreHTpa.rrbrroir uyecrnure,Trbrrocrrt
()3Y cosceNl IIe cltaffiercfl IIa Hy"Ilb-nyrlnre rrrrcrpyrrerrra.ubnoit crac'rerrrr 6.ue-
cHa, ecJlu r{ SBeSAhr n {orouerpr.rsecnr,rfi crarrAapr rra6.rrcxarorca n o4uoft ra

Tofi ;ite HBaBL{rIo}IoxpoNlarr{qecHoii cnenrpa.,rrnofi o6.uacrn. I[e cHaaierc,{ orro,
trpaHTlrqecnv, yrB Tolr cryqae, ecJlr{ uaryqeHue ipor.orrerpr,ruecRoro crarrAapra
IrSNleplercrr B cuenTpaJrbrroM r4rrrepBa.rre, cyrqecrBerriro 6o"uee ysxott, qetf 06-
Jracrr, cnenrpaJrr,Hoii qyBcrBtrTe.rbrrocrr{ O3y, r rlerlrprrpoBaHHorr Ha ry
lrre A.rrtruy Bo,,'rrrbr, n riotopoff BcAyTcfi [ Us,ueperrus 6.lecxa 3Be3A.

Ecru xre rra6nro4aercfl Bce urrrerpa,rrbrroe rl3.[yqerlue ([ororre:rpruecxoro
C'TaIIAapTa' To JIeIHO BtrAeTL, .ITO Ll3IIe[eIII4e CrIeliTpa"'rr,flofi TIyBCTBIITeJIT,I{OCTII

@3V uoxrer Aarb a$Sent, arra.uorr,rsrrbrfr r{B}rerrerrrrro 6,recna crarrAapra.
B arolt cryrlae grr 6necHa norrrpo"lrbrroft enesglr 6-rrxerr nrrerr,

m'or (7,) - moh (I) - (1 - 11) Arzpn,
rAe

Lmpn : -2,5 lg&px
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ttoe{sraqueur /cpr, no(aar,rBaer, Bo cnoJrr,Ho paa ITBMeHtrJICfi orcqer rra {o-
TOMeTpIIqeCHo]u CTa]IAapTe 3a CqeT UBMeHeHI{.fI CneHTpalr,uOfi qyBCTBI'ITeIbHO-

"", O3r-. ftputepuer,l rol'o' rrro npuqrrHa - B IISMeIreHr'trd ctrexTpalrnoft
qyBcrBurerr,Hocrrr cltDY,6y4yr IrBrreIreHur II IIa IIBeToBLIx ItoHTpoJrbIIbIx

rpa{uxax.' 'iur.r*, o6pasou, Honrpolr,tu,rfi rpa$rax 6.uecna [rnsy (]'); 11l yuzrrrnaer
cynrnaplnrfi a{$ext Bce\ IIpl,Iqull, B"rlu.srcqllx Ha ]ryJIb-tryIII{T I{HCTpyI{eHTaJI},-

noft {orolterplr.recriofi crrcreMbr.

I{a pllc. 5 uprre4et, trprrr{ep o6uapyxtenlrr{ I4sLIeIreHrIfl HyJrb-tryrrnra Ana

uucrpynrer,,rarr,noit Sororuerprauecxof,r cllcrel{bl B trpoqecce otrpeAe.{eHIIfl trO-

uparxla 6ms" (I) A.rrr sltcrl{HliquolrHofi 3Be3AbI.

n;(

Puc, 5. O6uapy;tentte Il3nrefic- -0f2
ErrE Eynb-uyHHTa lISCrpyMelr-
raar,sofr {o'rolrerprtsecxoii cttc- u
remr Am trpl, o[PeAeneEIrIr tro- 0, Z
npaBHlr t( llpeABapllreJrbuoMy
3aaqenlllo 6necria axcrllur(Idllon-
uofi aneagnr

Paccrrorpeurre r{ corrocraBJrerrlre Bcex }ioIIrpo,rbI{LIx rpa{uxoa s 6orturun-
CTBS C;1yqaeB AaeT BOBI\IOI{IIOCTI' IIe TO.IIbliO ITOIICTaTI{pOBaTb I{SlIeHeHIIfl B I{I1-

.crpylrerrraJrr,noft cncreue, lro I{ vcra}IoBlarb npI{rIItIIbI Ilx B0BIIUKIIoB€HT{.rI.

Bce axctuufirlr4orrlrble r.I norrrpoJlf,Ilble SBeaAbI AoJrTItr{bI Sapa[ee rr oqerrb

Tm,aTeJIr,Iro UpOBep-aTbc.fl IIa IOCTOTIIICTBO rA 6leCtia, I{ UBeTa. ECnr gCe 711e

uepe1reHHocrr rof,u;rz ttuofrtte ETIati BITeBII rrMeer llecro, To r{ olla,ltoxtet 6lr'tr,
o6 rr a pyai err a trpld rI prINIeHeI lrr.11 NIPToita I{ oIITpo.[r,IIblx BB eBiI.

Jl-erxo uoHaaari, rrro rrpu Aocrarosuo rlreA,,reHllorr raBr{eHeHrrrr 6necxa aH-

crrrH6rlr{oulrofi aoeagrr (na ne.rrauuuy Am6" (}")) o6pa6orHa na6nro4ennfi c pa-
uee nafrgeultLlNr BrIaqeIt\rEM tTLe, (1") gacr c.[eAylotrIfie sHase]Iurr AJrfI BIIeaTNIoc-

(repnoro 6lrecxa nolrrpoJrr,rrbrx sBeBA:

mLr ()") : w61; (I) - I Am6, (i') ' (1e)

13 peay.rrrrare lioHrpo"'rblr,rii rparlrati lmoy (?t);I I r,reueurarc.rl ran Eie, fiaH ero
6r,i.1ro 

-uoqaeaHo 
Ha pilc.2. Tonr,Ho slecr 6ygeu rrNlerb Ire 6I??6, (X) - ouru6ny

a ms,, (7,). a rrBMeueIIIle 6[ec]ia sHcrI{IIHIII{oHIIoft sBeBAar_Lms. (?,"). Arralrorzuuo
r{Brre}rflrcrr rr HoErpoJlbnne rpaSunl{ qBera ICor (Xi); I] npn l{aJrrrrII4I'I r,I3}reue-

nl.rit qu era Elicrl4llnquonIroft a nea;1r,r.

Rrrcrpr,re riore6arrr4n 6lecHa axcrrrHr{q[onuofi aeeagr,r ]\Ioryr 6trtr ycrauon-
Jerrbr raa paccMorpeHl{.fl orItJIoEeHIIfi fla liollrpoJlbuont rpa$rzfie lmsy(},): ql upll

rrocrpcer{r{r B coorBercrniall c (19) saBracurrocr u Lmo": - + t/n;h (1,) - rz0l, (I)l
OT BpeMerrg , nO AaIIHLINI AJIE BCeX IiOIITpoJILHI'IX 38eBA. HaIUSfle TaI(IIX HO-

"'re6arrnli rroi+irro rariifie troATBepArdrr,, ecJILI BaIroBo rlpoBecrtr o6pa6orxy, npu-
rrflB oi{rry IIB ItoIITpo.[bIII]Ix 3Be3A 3a SKcTIIHriIIIloHIIyrc, a SBeBAy' 6mnruyrc pa-

rree a r(crtrrlrltqraourrort, - 3 a ft oHTp c"rlbrryrc .

NIe4:rertrrrte I{BlIeIIeIII4.fl qBeTa u 6JIecHa HotrTpOJIl,uOit aneagr,r BIISoByT

IrapaJrJIe.rrbHoe cNIetrleuue CoorBeTcrByIoqIIr eft upalr,tx Ha HorITpo"abHLIx

rpa$unax, a 6r,rctpue rdx Ae+opl,lupyror.
Peaiorrlrpya, Iloinno ttorlcrarr{poBarb, qro lreroA ]iol{TpoJrbI-IIix 3Be3Ar xor.E

u rpe6yer trpoBeAerrlr-rr AotroJrlrrrreJrbrrr,Ix Ea6JrloAelrrrli, Iro Baro Aaer Bo3-

Itloilitrocrb trocroflrrlto lionrpoJrrrpoBarb Becr, ilpoqecc HaHorrJreErrfl Ea6rroAa-
TeJrbHoro lraTeplraJra, BL,I-sBJrr{.fl ue$oronerptrqec}ille Hoqld, AaBarl Bo3}IoEtIroCTb

o6napyxienr{fl a3l4MyraJrbHoro a$$ellra B EI(cTtrIIIiqfrv. r, a rax1(e o6uapyixu-

r Ilpn uocrpoenlur rpa{n(a xoAa or(crllrrftqflll Ire roJlbr(o rro ocronsot ancturrqlrouuofi
3Be3Ae, IIO rr trO BceM ApyrrrM 3Be3Aa]r, AJrs I(OTOpbIx y]r(e II]IeIoTc,E EaA0ifiEbre BEeaTMo-

o{epnme !porouo'rpn'recKI{c xapar(repr{cruRlr.

t3
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Barb trocrell0IIIIbIe ITSIIeHOIII{rr 
. 
rrrrcrpvtrenra"rrr,Hoii Sororrerpuvecxoii cl{cTeMbr-

3ro ra o6ottnosbtgaet qere_coo6pn-a,oarr periolrerrAarll4rr r{eToAa rio*Tpo"rrF,Hbrx
3Be3A Anr{ npoBeAerrrrfl pa6or no dryrr;lanreu ra;rrrrofi soroa;rexrprrea^oii rarpo_
{oro.rrerpra r,r .

Hexoropr,re [paHTII'ecHIIe BaMeqaHlrfl ,,o rrprrMerrerrrro MeToAa KorrrpoJrb-
Hbrx gBeBA. l.rrx o6ecuearerrtr{r{ Hp},'r.rroro;u,rq}rbtx rra6.,im;ieHnii locrarosHorrlrerb rrerbrpe-IlflT]r OCrroBHbr\ Srricrl{}rril\rro}rHLt\ 3Be3A. F[or4a onrla E3 HtrX
rpoxo/1I'Ir IIepl{]IlraI{ (;tle,uare;rr,no Irelaxeiio or aelrr.rra) IBe trpvure c}re[irrr{e
aIicTI{IiriUl{o}tllbie 3Be3ALI ilo"Iilillbl IlaIoII4TbCrI na 6o.lr,run\ BoBAylrrrbrx ilrac-car (X - 2,5); olura rra Bocrole, a jlplrra.fl - rra aa\oAe. Dru aricrr.rHr(rlr{oH_
{rbre sBesAbr 6-vlyr r,r rioHrpo.xb}rbr}rr{ J.'Ifl ocuosuoii (1.1n ;laurroro neprroAa Bpe_
Irerrr,r) cHcrr'ilrxqnonnon aBeB;lbr. 1lie.lr,.re.'rr,rro 1o6aenrr, arta ,rrpy t{orrrpoJlblrblx
3Be3it. pactro.rlo;lieliIIrIx B ,II]]'t'rI\ qacrg\ rre6ecHofr c$epr,r. 3na.renlls I AJrfl HoH-
Tpoirbrrbix 3Be3i{;loJirirrbr trrcrrrirr,ct u uau6o..-rr,rrrr.r\ npeile"lax (onruualsuo
0,/t .<-I < 2.5).

Ec;rra oluol'i llIicruHItl-ll{olittoli euealbr rrelocrarovrro, vro6rr trepeHpLIT6 Bclo
HoqL. To C..ieIlYeT nOAIi"rIIOqaTL C.re;1).roq-1irc, CNrerrilyrc ATiCTI{rrH]\IIOrrrryIO BBeB_
A-v. Ha6,,rrc;lelrIIri Lrr _Ao.ririrrrrr rrcpeRpr,rBarbcrr. rrro o"6e"arer6 gouo"rrrlrrerrnrrft
Horrl'polb npra o6pa6otHe.

IJa6"rro;leilr.l, Fiorrrpoirr,Irblr aBeBA ,er na:ro6,ocrr{ Becrr,r Hairil}rrc Hoqb.IIo ur cncJtver o6saare.lr,no BI{"rlruqarr,, ecJtrr Sororrerpl.ruaaira ,.ur""rBa rrosu
BbrSr,rBaror rianrae-rrr60 corrrelr.rfl. rlacrora u o6relr rra-6;rru;1errurl *onr1ronul6r*
3Be3i1 lIo.rIiHIILr onpe;t_e"rlrirlcfl trtt6nrolaTeJreNI, r.rcxonfl r.ra csortcra ucnolreyelroft
annaparyrlln (ee cra6lr"nr,Irocrrr. rra"'Itrrqr{r{ Teprrocrarr.{poBarr{fi ra r. ir.) ,"r,nr"-crna ito'rei'i ll.llrI lIecra tla6.rrrolettua. F[oHrpcl"irbnr,re BBeBAbr ]IoJrlirrr,r 6r:aoro-
BoJ)oqllo tr{cllo'IlLsoBa'tbcrr u Ail.E IIoCTpCelrldfl Iotra rroqriofi aricTr{rrriqrrll. rroBBo-
'rlflfl B 3aBelorlo \opomlre Iroqr{ pe;lie tla6.nroAarb ericrl,rHr{r{I{or{Hylo BBeBi(y.

/(.ur o6"'reruerrr,r.tr rrpaB\.t,rir]rroro n.{aHr{poBarrr.rn rra6rrcneHufi cnegy", ,rL_crpor{rb elurrr,rir l.rrs Bce\ Dr{crrrr*rlrroHrrr,l,\ BBeBA rpatfrari IX"; t], .;;;: ;;;
BCerAa, o6oerra-raer BBeBltHoe Bperrn. l{co6roilnrrn rurri" .roarporro rpa$urin
[r1; l] noHrpo.rlbrlbtr BBeBA rJIr{ riairi.lroir ancrr4rr}uu4or1iofi. Boalymrrrre trr.ccr;r Xrra Bcex. erzx rpasuHax c.TreAyer orpaHr4qr,rr6 srraqerrrreNr x : 2,5 (n ui.r-uyrr 3.0).

llpu ,,pI{}reHerlrr{ }rero^a Horrrpo.rrb}rbrx BBeBiI rporpaNr*rrrl,re BBeBAr,rMOryr Ha6aro;1arr,cs s Hau60ree 6.ualonprrrrrHr,rx ycJroBr.rsx - or(oJ10 r\{epr,r_
Ar{aHa' trI rolsHo I4SpeAIta, AJLa Aotro.TIHr{Te,[blroro KonTpoJrrr trpaBrdJrr,rrocrrayqera aHcrurriqr.rr{, cr6rar upona6.nrcgarr-ry rr!,rr,r r4nyrc [porpaNrNrrryrc 3Be3Ay
AonoJrr{r{reJrr,rro rra roa4yurHofi yacce X _ 2.

06pa6orriy trpr{ AeraJrbuofr cnexrposorolrerpura qe.,recoo6paBHo Becrr{, otr-peIleJl'sfl I{Baau}IoIIoxpo}IarllqecHufi 6necn IIJLrl Bcex raalreprei6rx AJrr{H Bo.rrrr.IIpra cuex.tpo{ororrerprara s He6orElIrorr qrlrcJre AJrzrr BoJrH r{ yBr{otroJrocuofi uno-rorlnernofi alexrpo$or.olrerpuE O6rrsno oflpeAeJrflrorc.fi r{Bera tro orHorxeHuro
H oguofi AJrr{rre BoJrHbr (n cneHrposororrel,prrr{ Becbrua qacro AJrE },, : 5556 Ai,n xoropoft BeAercff r{ otrpeAeJrenl,re 6lecxa.

rlpra 4era"uruofr cuexrposorouerpur4 e*crr{Hr{rlufl orpeAeJrr{ercn AJrfl prAaraa6paurrr,rx sua'rerrufi )'' (- 19-15) r{ rr}rrepnoJrr4pyercrr rpa{uuecnu u.Jtfl.c troMoEblo SBII na rce- Heo6xoAI4nIbIe AnrrHbr BoJrrr r{ nrotrrerrrr,r BpeMerrtr.flpu na6.nroAenrr-Ex n He6o,,lruolt strcre AnIrH BoJrH coorBercrBerrHo oflpeAe-Jrtrercfl, r4 ericrrrHrillras 6.lrecxa u qBeroBafl.

oupe4ereur're BHearMoc{epunrx $orouerpr.rvec*,rx xapa^reprrcrnx BBeBn
4rrrr cpeArrefioJrocrrbrx u urrpoxotloJrocHblx CUCreu

ocHos,bre coorHorrre,rrs. To.,rrlft yseT DHcrfiH r\t\uu r\Im cpeArletroJrocHhrxII oco6erirto ur{poHonoirocIIbIx Soronrerpuuec}ir4x cr4crerr ropaBAo ciro;rrree, qeM
AJL{ IiBaBI{nIoEoxpo}Iarl4qec}iur. C)axroprr Dlicrr4}rxrulr{ BaBuc.ET aAecb ne roJrb-no or crreFirpa;rr,lrofi upospalr,OcrU aruocsepbr tr ee ,unra"arrrfi, no , o, "arr-
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<ttrHr,r rpaAreHTOB KaH B CtrefiTpaJIbHOfi trpOSpaqHOCTItr, TaH I{ B CIreItTpe fa6nrc-

Iaenor; o6reHra - B [peAeJrix rpllnoft pea*qr.ru [prrMehtreMofi arnapatyprr.
Cro, ,py4rrocru B yqer ancruH1quq BHocflT tr TenJryprrqecxae troJlocbr (r ocnon-

Horr oaoHa u BoAbI), ecJIII troIJIOIqeHI{e B HI{x paCTeT IIetrpo[OpqUOHaJIbEO Bo3-

,qytrIEofi nlacce.
Vser Bcex srllx Sanropon B Hacrofqee BpeM.s HeJIbSfl CqI{Tarr' AocraToqHo

oTpa6oraHHbrll, qro ,rerna6Lx*rro cHlrx{aeT ToqHocTb troryqeHHblx BreaTMoc{ep-

rrbrx i[oroMerpllqecfiI4x xapaHrepIIcrIII( sBeBA trpU trpul{elIeul{tr cpeAHetrOJIoC-

HbIX tr{ IuIIpOHOTOJIOCHLIX CIICTeM.
tlro xacaerctr Blrtlfrlrrn pacnpeAeirerrtrfl aHepll{rr B clexTpe Ha6rloAaeN{oro

O6T,eHTa, TO trpII 11OCTO-SIICTBe TpaAUSHTOB B npeAeJIax CooTBeTCTByIoIqtrX

r(prrB1rx peaHqIIII I4NIeeT NteCTo Jll4llefiuocrn CooTHoItreIIUrI MelI(Ay {aHtopaUU
arcrTnHqrara (xax o6qeft d, (t, c), ral{ I{ qBeror,ofr d'c (r, co)) tr qBeror{ o6ben-

Ta [10, 231. Otcroqa cJregyer, qro

a""(t, Co) : a"(t, Co") * ^1"(t, Co") (C, - Co), (20)

d (1, Co) : d(t, Co") * T (t, Co") (Co - Co"),

rAe c0 v co" - BHearrrocoepHbre qBera_Ha6rroAaeMoro o6beKra tr 9I(CTffIrK-

,1rorrr"ofi rueaq"r, a T. (1, cr)l :cta"(t, Cildc 11 (1, Co") :da(t, Co)ldC -
qBeroBr,re *o166rrlr*16 {aHropoa axcrrarttqnra. Ho Tc I{ 1' rIeBeJIuHu (uopxgxa

Hec6ojrbr(r{x corlrx anea4nofr nenrauuntr) rd JTLIIITr oqeHr, HeBHaqETeJrbIlo }Ie-

Hflrorcfl co BpeMeHelI I{ qBeroM t9, 211. Bo uuorux cJlyqaflx' oco6enno upu

$ororuerprau 3Be3A, JreiriatrIr4x B y3HONr r{rlrepBaJre cne1rpaJrbHbrx T1ItrOB,

xoa{{raquerrTr,r 1rc rr T trprrrrr4r\[aror 3a trocTor{rIHr,re, 6epn AJrrr urrx cpeAlrrre Srra-

=err, (uvune Bcero tro orXe.[r,Hr,]rr ceaonarr). Jhaneftnocrt' SaBrrcltNlocrtr

{axropon e(crrrrrHqr{rd oT rIBeTa rrapylllaerc.E, oAHaHO, B CJIyqae cJIoEtIloIo

xoAa pacnpeAeJleHIrfI slleprrrfl B CleHrpe 3BeBA, r(aH, ]Iaflprdil{eg,^l- 0-6-[acTtr

6unuorupouiiiolo cItaqrta y 3Be3A paIIHI{x ctrel(rpaJlr,Hrlx I(JIaccoB [23]' Ho u s
AToilr Clryqae paCCNIarptr{Ba,rracb BoBIIoTI{IIoCTb upI{BeCrI{ saRIIcI{NIocrr {axrO-
poB aHcrr,rHltllr4u Or qBera It .rrrrllefiHor{y BI{Ay, BBOAfl n atra sanropBr coorBeT-

crByrotrure [otrpaBHII, OlpeAeJIfler\ILIe IIo IIBeToBbIII xapaKrepl{cTlll(al{ 3Be3trbl

I10,231.
Hpl,roe traAetrrre cfleHrpaJrr,rroii upoepaqHo-cTII atMocsepH B rioporl{oBoJl-

,,orofr o6.[acrl4 o6ycnon;rr.reaer SaBIIcI'IlIoCrL {antopon STICTIIHHIIIIU OT Bo3-

llvilrltrx rracc, rra (oTopr,rx Be/Iercrr ux olpeAeJleHIIe. 3To IIsBeCTHLIfi as$exr
(Iiup6a, 19. 241. Orr ss.nserc,r c.reilcrBrreNr r.r3ltelreIIufl clleltrpa.rblloro cocraBa

rerepoxpolrHoro r,rsryselrrrfi [o ]\repe ero npoxoiliAelll4fl qepe3 arNtoc$epy,

HOaqa nCe 6O;fruryrc pOJIE, IIaqI{}IaeT 11IpaTb A.II'IHIIOBOJIHOBatr' tr{enee trOIJIO-
'Iu,aerrafl, 

"o"r"rrorrr{ua' 
B peaynlrare SToro' trplI crporo [ocro-aulroft eH-

;;;;rd" ,ponrot Eyre rlcHpraB.rrflercfl' C.{el5's1 roArlep*Hyrb, arro a${exr
(lop6ca urrleer s*rarerre "-IrutB Hoporl{oBoJIHoBofi 06Iacrlr ctrefirpa'Tax, nna
uaBecruofi {orouerprtuecNofi cr"-re.ru, v. B ltoTopofi BeAercE 6onsrnurr-

ar"o-"r*apenrafi 6letxa 3B9BA, a$SeHtort (Dop6ca IIoE{11o tro'rlllocrblo upeu-e6-

peqb. noclro.[bny sAecb orr y}Ite rre Br,rxoAlrlr 3a trpeileJlbl roql{ocTu aJIeKTpO6O-

TONrerpuqecHI4x rdSrlepeHrIft .

Btutrrue as$enrf oop6ca ua coorllol.reIII,e I{eiHAy IIa6JIIOASIIH'IIII II BHear-

MOCabepHbrl\rrn Qn"orre"pr4qecr(r41rr{ xapal(TepI{crI,IftaIIII 3Be3A NIO?*(HO trpeAcra-

nllTr, u pr.r 6.rr rriH eHH O C "II eAy rotrlu r{rr c o o Trl OrfI eH LIfl NIrr :

Cs : C (r) - [a" (r, Co) i t'." (q", Co) Xl X,:l

t'ns : trL (r) - Ia (t, Ci * x ('t", Co) Xl X,

T[e xc (a", Co) ux (d,1 Cd - roas{raquerrTl,I' 3aBI,IcfltrIIIe oT uBeTa II 3ltcTIII{}t-

quu [9' 25]' 
r/q RRoRrr Recrrr B - 6nacrra c[e^TpaEc.,ru na6lloAerlr4fl SBeBA Becrlr B noporltoBo-JrHoBotr o

B o6brrrHoilI ll[allago]Ie ooagy-rrur* ]lacc (1 < X < 2,5), ue yqUTLIBafi a{{exra
@op6ca, ro troiryqaeNrbre BHearr{ocr!epnr,re sotortetpnuecfiIre xapaIiTeprIcTlrl{tr
,6yny, or""oq,eir", HaH crrcreMarlrrlec*trrMrr omu6rauz, Aocruraroq'trMu IIe-
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clio'rlbIiI4\ corL'lx 3BeBAlroit Be"luqlrltbl, TitIi I{ c,rryqafiHr,r}ru, o6yc.rToBJreHHr,IMIr
xo.,re6arlratiurl SricTr.rHriulll,r. Ilepane nprrBolurr rr rreHoropolry IIocroflHHoMy
uSIIeHenIIrc IIYJIb-II]rrlHra I1 IlII{pOTr,r trrircrp\rrferrrartHOfi rloro,rrerpluecfiofi cz-
crehrr,r. Btoprre Becblra Hearra.rrirero,r"r, tt'uarr.t n 6t,.[b[rurrcrBe cx1,qaeB rlo71i11o
uperre6pcur,.

fl;ra o6.;erueur'{r{ yrrera e$cperita r1rop691 Bo,}roairro 6vrer qe".iecoo6paa-
ur,rrr ra6v"rr.rpoB.rrrr rroa*slrqlreircrt x" (a"-, Cu) u x(a, C.) x;; r.rcuo",rrayeuoft
$ororrerpnuecrioii crecre_rrr,r riari Syrrrirlrrr qu"ru , ,trarrropoo'r^""rrr*qrra. Ec.nu
nonpaBHLI x" (a", Ci X'trx (ct,. Clu) X, rprr,,laBarb coorBercrBerrrro ri na6.nro-
Aenrrbrrr BHaseltrrriri uBera i{ 6.lecna, ro 6t.:1err u}Ierl)

Co : lC (t) - x" (a", Co) X2l - la,. (t, Cr) * t," (Co _ C,")) X
u

nto - In (i; - x (a, Cn) Xrl - ia. (t, Cu1 i_ I"(Co _ Co")) X,
uro riroprra.irLllo BoBBparl,Ir IIac 

-H 
yqer),' oricrrrnrirlr,rrl c {artroparrrr, .nraHeiino

rlaBIICr{tIU,IrtrI or r\Bera anea;t [10]. tr{ }rero;(rrr yrreril Dricrn*rrtqrira, paapa6orau-
!ibre_B STotr n ] | eituo.rr o;ri eH1.Ilr. c oI pa It,(1 T CUOrO CIr,[y.

..Iloria ;tic 61'1ert npeArro.rar.rrl, B j(aJblrcirureri cnpaner.n,rBocrrr cooruorrre-
uutlr

Co = C (t) - lo" (t, Ci I y" (Co - Co")1 X,

Ho :m (t) - [q.(t, Ci -,L y (Co _ Co")] X.
f[6H s.;re;1--Yer.,r{B ypaBiieuuir (22), ilpr,r rpi{1re}ienr.rrr cpeAr]etro"rocrrbrx rr y.1t-

poHorro.,rocrrr,lr {ororrerJluqecFirdr cr{crerr tt.;rfl orrpeleirerrurr rnearrroc{eptu,rx
SIIaqellI4I"l 6irectia I{ uBe'I'a npol'parrrlrrbrx BBeail ueo6xoxnrro BsiirE, rre roJrrrHo
nitearrtocSeprtr,re SororICrpIrrIecRr4e xaparireprrcrrrrirr alicrrrn6qr.ronrroii anea-
Abr, Ho rr rlueroBr,re ltoa{l{lrrluerrtr,r $ariropoB axcrr{Hrit\tArt yc u y.

onpe,qe;reHrre RliearMoc$epnr,rx qroronnerp,roeclirrx xapanTeprrcTrrli DKcrr{Hr(-
ruloHrlhrx 3Be3A. /{"nl onlte;te.[eIIIIfl 6"recrla Lr rtrBera llricrrr]rriqr{orrrroli aaea4r,r
B rereporpolruoii $orollerpr{Ir }IoiliIIo tro.llrrocrbr{l trcro,rrr,BoBarb tleroAur{y A,,rgr{orroxponlarrlqeclil,Ix c_I{cTe[I, I,rB"IIoilielrrryrr-l ]ra crp. 7 -l0, aalrerrtrrB B nprrBeleH-
Ebrx rarr $oprry"rax o60eHaqeHlafl Cor.rraclro ra6Jrflune, nplrBeAerrHot ,a crp. 5.flpu orolr ireo6xollrrro, uro6r,r IIBera r{orlrpoJlr,Er,lr anea;1 c6x 6unrz rracronr,xo
6rraanrr Ii uBery oricrr{rrHur{-onrrorl .c6", nrb6or }ro;ri}1o 6rr.,r.," rrpeHe6peur, ,,olrlpaBlialtu }s (9Sr - Co,) Xr z ? (tloi, - Co,) Xra (22) - orrr go.uxinu 6urn
MeIlblfle 0'1t01 . IIaeoBe]\i DTIdBBeBAbI (norrrpoirrrrrrrrrrrr BBeaAar,rr.r rrepBoro poAa).
flllr ux uog6opa fipoole B.ero Bocno"rll]aoBarr;cr rerr rrJrtrr r.rHr,r]r [,.[efiTpol{o.[o-
prrMerplryecr{ult Hara"rrofolr, cr{cre}ra Horoporo cpaBrrlr}ra c rofi. n Horopoft
BeAyrc.q na6;rrc;1errrna.

orlrerlrlr, qro BC,TrriqIrrrra rIBeroBr,rx noilpaBoH rt lpanropaiu aricTr,rHHqIaE
% (coi, - co.) tr y (c()y - co) *re euro"ri ot $otorrrerpralecHoft cr,rcreMhr.
!pyrurru c.loBar\ru,

T"(cox-co"): T!',(ci'; - c';h u \(cox-cr")- T(')(C[i] -cfb,
rAe r'IIIJeIicolr -s o6o3traqena cllcTetla IiaraJrora. 3to o6cro.s.reJrlcTBo, a ra6E(e trro, rrro AJfl rroc.rreAnefi y!') il ?(.) o6brsno 6rraaror trraBecrrrbr, cyrqecrBerruo
o6.,-rer.rae.r un6op riorrrpo.rbur,rx BBeBA nepBoro po4a.

oupe;le"reulre rleer:onr,rx xoat[(lrrrlr,"rirnu 6ar,ropou cr(crr,rHnr{r,rrr. onpe4e-
Jrelrrre nca{$r,rqraerlroB yc u r 14, B rracrHocrrr, rrx cpeAEI4s arraseHllfi. 

'pa4arrr-Jrlercrr Har.16o"tree qe,rrecoo6paSrrbrll Blitro.rrrrrrrL B trpoqecce oo""po"rrr.o^ sy"Ra-trrerrri:rjlrrHOro $orouer:puqeclioro Kara.rrora, xorfl IIeroAIrIHa I,IX OnpereJleHTn.fI Ha
oclroBaHr4r,r ctrerlua"rrbllr,rx rra6.rrmAerruii l0craroqHo paspa60rarra [11, 261.IIpra npr,rrrerrelrr{r4 rrero:Ia HorrpoJrbrrr,rx BB.BA noadr(prrqne,rbr 1rc rr r otr-
peAeJlFlorcrr c ]rolttoqrrro (HorlrpoJrr,illrx BB€BI BToporo poAaD, rlBera Horophrx
or'rlrlqalorcrI or IIBeTa slicTuliHruiorruofi. Pacclrorpenue orort lrerc,lurira y[o6-
rree ilaqaTr, c Tc.
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Rurrccr aa anroc(repy rra6,rrru;terrllhrc rlBera rrorrrpo"[bllbrx BBeBA BToporo
po4a C1, (l), racnolsavfl Iprrl onl)cilc"rrellua (rarrropa t;licrlrrr{ulrrr r,ICTI,IIIIIoe :tlta-
qerrlre u,Bera Dlicrr4nriuuorrnofi anealr,r C6r, onpeTle.rreruoc rro rioIITpoJILilr,IM
BBeBAar{ nepBoro po[a. rraroilulr npra6,itrairieIlnoe BrIaqel]Ile

Cot : Cr(rr)- d"(Co", tx)X,,, (23)

trpl{ trOJryqeHr4r{ HoToporo rre yrrTeira SaBrrcr{rrocTb I)ricTuII}iIlrrI,I oT IIBeTa.

I-l plr6ar",rrn r{ orltrrrrarr r upanoii qiicrrr (2li) y. (Cnr - Co") v yqrrr,IBafl,
qTo

Cr(t) - d""(Co,, t) X, - y.(Coh - Co) Xr : Cort,

a rariirie Balrerrrut (Cnr - Cs.) rra (Cor, - Cor), nelrTly rraJrocrr.r y,, (o6rt.ruo
r\reHee 0,03), urreerr

Cnr I (C',r, - Co,) X r\" : Coi,. (24)

Peruenue clrcrelr yc.rlotsrlr,rx ypaurrerrni (24), cocrau.renrLrx A"tn l(aixAofi
Korrrpo.TrLnofr anealrt, Aaer LrcFiot\rbre 3uaqeHr.rtt yc u (.'61. OrrorruareJlbHoe 3IIE-
qer{rre AJrrr T" 6epe'rcr riali cpeltHee rrsBcrrreHrroe ro BCe}r perile}lrrflr\r (uo nceu
ItOIITpOJI LIlIrlr aneaP,alr).

fdla oupeile"rrerrtrl.rr y lreo6xo;1urro pcrrrlrrL crlcreiry ),'ciroBnrnti ypaBEeHr.rfi,
ara.rr o r'uurrbr x (24) :

tnor * (Coo- Co") XtT : ntor, (25)

B ItOTOpLlx BCe Cgh )'Eie UgBeCTlIIn, a

*o,, : nr,6' (l) - d (C n", tr) X rf

Arrarue HoHrpoJrbHr,rx rpa{raHon l(C,,, - Cor); (Cr, - Co") Xyl ,l(m'n1, -
- mor); (Cor - Cor) Xbl (puc. {j), no.rryuaeur,rx B rrpoqecce BllnoJrlleilurr
TeHyqefi trporpalIllhl, troBBoJIfler rraiirlr cpeArrrre BuaqeHr4fl rioaS{uqueHtoa
?c tr ? Ar.s pasJrrlrrHlrx ceSorroB, a Tar{irie oqeHrrTr,Be.[r4!iuHy r,rx {rynTyaqr4fi.

Puc. 6. Hourpo;rrunii rpa([uH
LU"or- nroh); (Cs5- Co,)X rl Ntn
roa{Qlrqneura ,y

4r /.0 1r 2,0 (tsy-tss) xx

Eclu, BCe ?fie, 6yger upraarrarro lreo6xoAlll\{blM I{ctroJl},aoBar}, rIrIIoBeHHhIe
BuaqeHl,rfl llBeroBr,rx qJlerroB Saxropon aI(crI{HI{qI{u ?" (r) rr 1(t), to 3ro rIo-
Tpe6yer ua6rroAenr,rfl BTopoft BncruHr{r{rroHHoil BBeaAbr c qBero}I, pe3fio orJlr4-
qaloIl1rll{c-fl or IlBera ocrroB}Iofi. Ha6tro4enue AByx SIicTIrH(qLIoHEbIx 3BeBA.

<1> n <2> c r{Beral{u CL , C['r) uoanorrrr crpor4rr, rpa$uxr,r llosuoro xoAa 9H-
CTIIHHIII4II

a"p[), t1 rr o"QP), t): a"(ct'), q r T"(t)(C[?] - cll)
u

d (ctil, t) v a Qt?, q -- a Q9, r) * r O) (c'o'") - c*)),

c Itoropblx clrl4Nrarorc.E Blraqenlrfl ?. (l) u 1(r) 4"na prlAa NloN{eltroB BpeNleHI( lg

'( "(t)
_ a" (c[?/, r.,) - o" (c11,), ro)

(cl?, - c[,J)

I{ CTpOrrTCrl I4X XOA B Teqenl4e rrOqII.

" ef,'),ro) - r ((rlr, ri)
--(.,P -?Er-u 1(t,) :
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EcJru o6e pa3lloqBerHble Dlicrrlr{Hr{I4oHHr,Ie aBeBAr,r paclroJro}(eHrr 6,nugHo
Apyr H Apyry, Hal{'-}Iarpul\1ep, B Harallore [21], ro npu trpar(ruqecHu oArro-
BpelleHIIolI rrx tra6.rrro4erIrall rroBbIIrraercI ToqHocrb onpeAeJIeHufl ucr{orrbrx
I\IIHoBeIrHr,Ix ana'{ettufi Y" (l) u Y (l). a ranrrie r{c}irroqaercfl Boa}rolr{Hoe BJrr{.EHrre
aBr{r{yra.rrb}roro a{Serira.

B ntero4e Iiollrpo.tblrlix BBeBA anearuoc{epurre $oromerpuqec1tre xapar{re-
prlcrl'Ililr nropoii SHCTIIHHIII{ouIIofi aneagrrr olpeAe,r.srorc;r r(afi g.nx o66uHofi
[porpa]$rHoii aneagr,r, riorAa y;ne nafi4eubr cpeAHr.re BHaqeHr{ff nl"nT.I{cuo;rr-
SoBaTr, OAIrV I'I3 IiOIITpo.rIbIIbrx 38eSA BTopOrO poAa B HaqeCTBe nrOpOfi gHCTIlrrH-
quouuoii 3BeBAbl uerle,necoo6paaHo, rar{ Har{ HorrrpoJrbHbre gBeBAr,r BcerAa pac-
troJlolr{eHr,r Aa.nerio oT aricTllHr{qr,rouuofi, rITo IIoi+ieT }Ie0HOJIbI(O IIOHUAI{Tb TOq-
IrocrB o[peAeJIerlI4r illrrloBelrltbtx arraqennfr y" (r) u y (l) npra rraJrl{qr{rr Aa}fie
rre6o"ur,rttot o aalrlrvraJrbHoro a${erra.

c;re4yer oco6o no4vepliHyrb, qro onpereJreHlre r\rrHoBeHHbrx eHaqeuufi
I{BeToBbIx xoa{Surt,zerrron {ranropoR a6crr{H6qlllr rpe6yer Becb}ra BHasRTerr,_
Horo VBer'rrlqe[\7fl BcrroMolaTeJrbilblx tta6.unr4euuii. floarolly C,JrelyeT RcerAa.
ItorAa 3To BoaN!oAtIIo,. orpallrlql'IBarbcg cpe,uHIIMrI BHaqeHI,rffr.IU [,Jrtr yc a l,Itonrponr aa cra6rrnnHocrblo [Irrpo(ofloJrocnofi $orouerpr.rvecxoii 

-encre-

ur,r. flpn flocrpoerrr{rr cpe;lHetro.rrocHr,rx rr rxr4rpoKoloJroc"urx {brolrerpuuaanr*riartl"rloroB tleo6xolullo rlllare.nLIIo c.rlen],ITr Ba rrocTofHcrBo[I rrHcrpy]rerITaJlb-
troii (fotolrerpl,r'recrioii crlcrelIbl. Iprz nplrnreHerrtrr{ }reroAa HoHrpoJrbrrbr\ BBSBA
TaIiafl IIpOBepIia BLIIO.IItITIeTCfl B II0,IHOII CoOTBeTCTBLIL C TeNI, lialt ATO 6rt.uO paC-
CNIOTpeIIO 11"11fl IIOIIOXpOlIartrlllecHrrx cl{cre}r - fro r{oHTpo.TIb}rbIN{ rpa{ulrau
Imsp; qlrr [C6^.; 11].

li c.trv'Iae o6ttapv;rteltl{rI I{arre}Ierrr,rii dro'rorre:rprvecxorl crrcrelrr,r rreo6xo-
AI'rl\Io nepeonpere.rllrrb Bllearlrocr[ellrrr,re $orouer:pra.recHlre xaparirepr{cTrrrttr
sHCTr.rrl rir{r{orr rroil re riorrrpo"rrbrrr,rx 3Be3lI. /{a.nee cJreAyer o.rpe4o"rrio xoa$-
$uunerlrt,t n rlopnry"la\ cBtI3I{ NreiriAy r4lrorpylrerrraJrr]Hr,rrrr{ cracrelrarrlr [2G1.
.(la lrorrt rteo6xogulro BIiJIrcqarI) B rrpol'pall[Iy rrenoropoe qtrrc"rro BBeBA B rrru-
poltoll llrala3oJle I\BeroB, ItoroprJe nepeHa6"rrrollalorca rrprr tronBJreHr4rr trprr-
BIiarioB lI3r\lcIIeIIr{r1 B l{ilcrpyrlerlra.nr,rroii Sororrerpuvecriori cracreue. 3ro gaer
BoBrIoE{uocrb peAyIU,IpoBaTb Bce ua6nrc,1errtafl ri r.rrrcrpylrerrta;rr,noft cr,rcreNre.
uprattnroir 3a ocrIoBIIyrc. ?Iie,{are.Trlrro, uro6r,r nrreariloc{epnue {oroNrerprr-qecril{e xapaHTepr4crr.rHr{ 3TI,rx aoea4 6r,r.nu Bo3}fo;riHo 6o.ree nagexiHo orrpeAe-
Jrerirrr r{ B c'farrAaprnoir $oromerpn.recxofi cr.rcreNre (rranpurrep, t}BV) 

-ecmr

rIpeAIIo"rItlraercrl peAylllrpoBarb rt rreft r{ilcrpylrerrril.rrbrryrc (pororrerprauec6yro
cr4cre\rv naTaJrora.

..Bea;'npeurIt,Iu ttoItrpoJreNI Ba rdrrcrpylreuraJlr,rrofi SororrerpuvecHoii crdcre-
Itoii qnlactcfl ncl)eonpeAeilCrlrre cnelirpa.-rblroi,i u1'ncrnlrrerrbHocrr{ Bceri Djrer{-
rpotfotolrerpuqecliol-I ycralroBlilr, nli.nrosaq rr reJrec(on, HaH aro paccrrarpr{-
BaeTorr B c.ncJ\rroqenr pa3Ae.Ie.

Ollpe4elerule cilenrpaJtrlrol-r .ryscrBrrreJrr,Hocrrr anexrporfor:ouerpnuecxoii
rr crrexTpotbororrerprrqecxoii arraparypbr

Illraporto rlllrlletrfler,Ioe r{ B }racrorJu1ee Bperrrr onpeAe.rrerrue cueHrpa.rrrrroi,i
tryBcrBtr4re.rrbrrocrtrr eireHrpod)ororrerpl{qecHoli anuaparyprrr nyreNr ra6oparop_
rroro ucc"rreAoBaHrrfl ee orl[e.rrbrrrJX DjreNrerrron (clr., HatrpzMep, l27l) coBeprrreH_
no He o6ecucrll{Baor rico6ro;1r.rlror"r roqrrocrtrr. 'I'anoe racc.oegora*rtre oqerrr, TpyA-
Ho trpoBecTl{ TorIIro B Ter itie yc"IroBr4flx, trprr r(oroltrJx rrpor{BBoAHrcR na6"uro4e-
rlllr{ I}a Tenecltotre r, B qucilrocrrt, o6ecuecl4Tb roiriAecrBer{rrocrr, yc;ronr,rfi aa-
cBerHr{ rlliJ}t, a rar(ixe yqecrb BJrrdflHrre rrojrflprraaqrrrr cBera ,,ra"6oparoprrofi
anraparypoii. o.lerr, sarpyAlreHo r{ cHo.li,Ho-nlr6y4r HaAe}fiHoe onpereJrerrr{e
cneHTp aJrbrloIo oTpairierrr4rr oT Sepna"rr Te.rr ecHotra.

3rraqr.rrerr,urrfr rrporpccc, llocrrrr]ryrr,rii n {yrrgarrenrarr,nofi {oroc;ren-rplauecttott actpc([ororrerpIIu. o6ecne.runrtrrafi yneperuroe orrpeAeJrerrr.re Brre-
arNloc6epllLtx c[o:ronterpuqecFirlx xapaHreprrcrun BBeBA B riBaar{NroHoxpoNrarrr-
aIeOHu\ OIIC'I'eIIa\. A Taliititr I4 B I,ISyqeHUII paCnper'Ie.rIeHI4rI ilHeprrII{ B CtreHTpaX

ta



BBe3l. jlaeT BoBIIo?tiHOCTL BSCLI\Ifl l$tferHrunnolo onpe/IeileItIlf CIISH'Iptl'xlH6ft

rry B c TB IIr e.TI r, ] t o c rlr 3..1 eli r p o s o T ol\I eT p I4tI eC I{ o it a u n a p a r y p lt,'

fleficrnure.urrrlo, B rracTorr[\ee Bpe]\rrr r,r[rceTcs ue"itlttl{ pflil cTtl}r,(apTHLI1

3Be3A C HaAelHHO O[peAe.rleI{IIbIII paclpeAe,teHl'Ie}I SHepI]4I{ B IIX Cllelirpax.

Ocgosgbrrr BBeBAHsTNT Drreprerr.rqecfilrlr cratIJIaproI\{ fltsirflercrr c[ Lyr' AJrfl Horo-

poit ocyqecrB.flelra rreuocpelcrBeHlrat{ rrpl{tstaIta rt 
-flepBI{rIlIoN{y 

.rla6oparop-

HoMy DlleplerusegHoNIy crallAapry - 
alepltoMy re'ry I28]' Strl qaer Bo3r1oll{ltocrb'

onpeIe.IrrJrh CIIelirptlJIbltyru qyBCTRure.rlbIIocrl BCeii l,'IeliTpoSolOrterpraqe0ROft

annaparypr,r B r\e"rroNr nyTeNr coflocl'aB.rtellI{rI flo.tyrlae;\Iblr I{3 }ra6JrrcAe}II4fi Hna-

ar41rorroxpolrarr.rqec6tr4x Brrearrroo{epribtx qBeroR cralllllprIIofi 3Be3i(LI c coor-

BeTCTByIOqI,IIILI (srrepreTI4qecliI,IlrI4) I\BeTalILI, paccqllTal{IIbI}lI{ IIo I'I3BeCTTIONIy

paCupeAe,rreUrrro Dileprr{r{ B ee cIIepiTpe. ]Ia6.trroilenr,rrl criulllapTllorl SBeSAbI

cJreAyer Becrrr arepc3 10-15 yar{orroJlocnblx BcrIoNIorArc'IrL'IlbIx Alli].[eltrpuqe-
cnui nnrep{eperrqraounbrr cBero(br{lbrpoB, ilie,-IareJrbIIo 11--o6paeuoro rurra,
c ar{BrdBaJrerrrl{Irrlrl rlorocarlll nponyc}iaru{s - 20-il0 L, Itorophle tro'

Bo3Nroirirrocrr,r paBnorrcplro nepeHpl,rRaror BcIo fipI{Bylo crleHrpa.xLlIoii pealtqult
r{ccJreliyeNrorl a1rilaparypr,r r{ r{errrpnpoBaIIbI Ira o6.uacrl{ ]IenpepblBIIoro cileltr-
pa cra;Aaprnon eBe:|lri. Hcc.nelonalrre tsel(ercr{ 6ea lpr.rrterrrieNlbl)i r renyqeft
pa6ore r11upo1ono.llocrrbl\ cBero$r,rJr,TIloB. Iioropbte IrccJIelylorcfl orAe'ItL,Ho.

3ro cvu(ecrBerrno ytreHllraer ueo6xol\I4lroe ql,Io.,ro Bclto\Iolare.llrrltlx cBero-

{rz.nrrpon.
CuexrpalsuaE npoBpaarHocrb cBerot[rr.rrbrpots rulilre.rrbllo orrpelle.rrrrercfl

a .ua6oparopr.ru. ?tieJrare.rrr,Ho npn relrneparypei 6nrasrioft ri toii. ilpI{ noropofi
trpoBonI4.rII4C b Ir a6JII()JIeHI{fl .

I-Ianolrrrr,r[,r. qro ar{BrrBaJreHTHafl uor-Ioca rrpoilyclttrllrrl cncro$r't.rLTpa co

Cnenrpa,rrblroin upoapavuocrblg rf ; (i') gupeAeJIrIeTglt COoTlloltteIIuelI

lpi (1.) dr,

a ero cpeAl[flrr AJrr,IHa BoJIttbI

l.ui (1") d),

Inrt : }"q,t (tu) dl,.

ui (r) d?'

floryuaeltre r.ra Ha6 JlroAelruft BH earltloc(b epHbl e

[br Cs; 6yAyr
Iiz

.5 U,o ti,l 6 (1") E (1,) d^.

co, - - 2,5 lg |if,-- ,

i to tl.l o (?,) 

' 
(1") d)"

rrtt

riz

al,r: 
Srit

\iz
1[

- t)"-; Jtir

rlBera craHAaprHou 3Be3-

(26)

rAe o (1,) - cueHrpaJrbllafl tIyBcrBrdreJrLIIOcr[, arlllaparypbt, t E ()") - eue-

aTr{oCOepHaa crrer."pa.nbHafl sHepleruqecxafl oCBenIeH}IOCTb OT CTaHAapTHOft

3Be3Ar,L

,[,ra xnaalllrorroxpoNrarlrqecHrrx narteperrull, ocynlecrBJlr{eNILIX c y3HofloJroc-

Hr,r1lrr B6lron o.are"ruirurt\tll cBero{ILIbrpaIIII, Bllpa}Iierille (26) nuo;rue Mo}IriHO

SaIIeIIIITL IIa CJIeAyIOUlee:

Co(x,) : -2,s,*H#trH# (271
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c ;lpyroii oropolrr,r, 3rlafl pacnpeAe.rreHr,re srreprr.rrr E (1,.), Nroifie1r paccqr4rar6
co oTB eTcTByroqI{e 3 rre pr eTlrqecHr,re rIBeTa

cor (rr) : - 2,5rn i1 1l',)11,, .s a6tg; . (28)

Couocran.,rnr (27) u (28), rra\oxrru .rrorapu$rr orHorrrerrufl cnenrpa.,rrrroii
qvtscrBrrre.rbtrocrr{ aunilpalyprJ i{...r1 i(.-Ir.rr no"lu ?,; lr },0:

rg #H : - 0,4[cn (rr) - c,, (],r)1. (2e)

orpe;1e.rua Brraqerlrrr..o (r,)-/q (l"r) A"rfl Bcex BcrrolrorareJrbHbrx cneroSu;rr-
rpoB. crpolr}l KpI{ByIo o (}')/o (7.6) , riotopyro, Itafi cro trpr,r}rflro, rroprrrrpye\r r4B
yc.lroBrirr

[o'(?')/o (2,0)],,,o* : 1.

3ro r.r riler rrcltor\rvro orrroclrrerbrryro ctrexTpa.[brryrc qyBcrB[Te,rrbHocrb
rpulteHfletrofr l;iexrporfoTorrerprauectiofi anlaparypbr oo (I), 

-rro 
6ea rrupoHo-

rro.irocHbrx cnerorfr'r"urrpon. cuerirpa"[blrarr rpoSparr]rocrb uoc,ue4rrux rp (],)
Kari 1I Bcrrolrora.te;rLlrbt\1 onpeAeJltreTcn .lra6oparopuo.

otrroclrrc.rtr,rttrn ctrcrirpa ,Ibrlafl qyBcrBlzre.rrbrrocrr,, otrpeAr)Jr.arox{afl urr-
crpvr{eHraxr,uyro {ororrLrrpr.rIIecriyrc cr{cre}ry, 6y4cr, c.,re4orore.,rruo,

o* (2') : rp (1.) o'o (l').

IIplr cucnrpo$ororrcrpuqcc'irx na6;rrogeur.rrrx rlBera sneag cs(l;) onpeAe-
irrrrorcrr o6rrqHo c oArrrrilrioB<-rii rrluplrrrofi nr,rxo4nofi tqe,lu. B erou arvnra
Blrecro (27) lruccr'r

co (l.u) : - 2,5rg " 1l,lX !l'J .

a rrrec,ro (28) 
o (l'o) 1/ (io) '

Co, (fo,) .,= - Z,lt lg Ilttl .- lI (i,o) '

orliyAa cneAycr' trro I{ B AIIIIIIo}I cJlyqae cilpaBCAJrr.IBo CoorHorlreuue (29).
Bco ocra"[b]roe coBeprrelrHo arraJrorrrqHo ua,rloxterrHonly Bbrrrre B trpl{}Ie-

HeHr.rrr H rrcc,ueAoBar{r.1ro aJreKrporporoiuerpusecxoft autraparyphr. Totr,no igecr
orrraAaer rrccJre/{oBalrr.re lxl{po]rouoJrocEr,rx caerosunrrpon. 3s{eHT Or CBero_
{rarr,rpa paaAeireHr4rr nop.rrA}ioB n 4uspanqraouuux cuenrpo{oiolrerpax nofi-
Aer B iipr.rByro ctrerrrpamrroft qyBcrBrrrerbHocrrr.

llplr upnuc,rrelJr{Ir r{ero/Ia cnaHripoBaHuflqrr,cl,o AJrr.rIr BoJH, B norop6lx otrpo-
Aelrtrerctt c[e]irIlit.IlbHilfl qytscrBl,ITeirbrrocrr,, Mo?r{er 6rrrr, cge,uauo B11asrre,Tb}ro
66'ur,urrervr. llpultcp rilltoro rrccileAoBalra.s cEer{rpa,nr,noft qyBcrBure.rrr,Hocl.r.r
SJrCrirpocnefirpor!ororrcrprauccxofr ycrarroBr{rr: HaccerpeHoncnufi pet}lenrop _
gntl-pllIrrgrrnuii cuertrpo{oroucrp CO-68 [2g] c *ny.,rr,rrrr1e;rosHoru (DDV ru_
ua rDBV-79, Ebrrro.rrHerrrroro ro a_Lyr ts. I{. Bypuarreerrn a ftprrlrcHofi acrpo-
rflrelr.recnofi o6cepnarop"{ 4_E CCCP g.,rn pairlruour* o"pro4bn ua6rro4erizri
u prl3"irr'rqHDrx ycTaHoBori 

^o?y I nplr6ope,- nprrBeAerr Ha pr,rc- 7 (rAe o'(),) uop-
MldpoBalra gln i),0 :5556 A). Sgecr xopouo Br,rAHo tr BJrlrflrrr4e pa3Ae.ili{reJr6-
rroro cnetoSuJ-IrlTpa I4 IIettoropLIe oco6enuocrr,r B pacupeAeJreHr4r4 rrtrTeFrcrrBrro-
Cttl ;'1uip p a rLI p oBa rrHo t' o r,r3.TryrreHufl .

Suas cuo-ttrpaJrbl{yIo yyBcrlll,rreJrbrrocrr, cuerirpoSororrerprrqecHoit ycra-
EoBIiII' HelIcAJreIIHO IIaxoil Irlr a orlrocu TeJIr,Hoe pacupeAeJreHlre aEepru z
B cneKrpe ;rrc6oft nporpar,rriuoft anea4r,r. ,(eficrnurenbrro, corJracno (30) ,ir.",,rffi: - [o,n 

co,,(]"r)+ rsffi] (32)

A6co,;rrorueaqr,rfl troJryseErroro orHocr,rreJrbHoro ptlctrpeAeJrerrrr.rr, Apyrr.rMr4ciroBarrll HaxoiKAerrr.re..gna.rerri.rfr E * (Lr) s a6corrornoii ruepe (apelcu2 . cen. A),
crarroBlrrc.rr soarroixrroii, norAa AJrfr A,rrlllrbl Bo,rrHbr l,o, r noropoii oupegeux.rrea
6.rocri BBCB;url, otrpcAC"rrcrra rrrcarlroc$epHa.rI paBrrocr6 riBaBr,l\,roHoxpor[arr{-
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Lga12

-X--U /97/z

f-n /9/Zz.
T-W /9722.

J000 4000 f000 0000 7000 A,A

ptc. 7. CueHrpansuafl rryBcrBllrenbEocrl, o (lt crerirpo{oro:rrerpa CO-ti8 lls pa3fillqEHx
ueprogon na6,iro4euuii (o(5556 A) : 1)

qec6oro 6recxa AJrff Aanrroff BBeBArI no* (fo.) LI craHAapr6toi4 mos (l,o), 4nn Ho-

ropoft rraBecrlro a6co.rrlorHoe sHaqeIII'Ic E. (1,0) [30].
- 

Ilocxo",rr,qy lg Ix (i';) 'rro;rino rrpL]/lcrtlIlI{rl B Brlite

lg E. (l.i) : is z'" (Io) -l- r**# -i rg t# ,

a

tn 1;. ji',' - - 0.I+[rns. (].s) - mo. (ir)],-b B, (l,u)

To, yqilrllBaa (32), [o.]I)rlIaoNI

lg B- (1,1) : lg E,(Io) - 0,1+ [nto* (I.).- nrr, (ir,u)l - O,/rf].. (]"i) - fS ffi , t:e)

qro r{ Aaer BuaqeHnn ;rorapu$rroB Broarxroc$epnofi cuc6Tpail6uofi antrpretu-
qecnoii ocBrluleHrrocrrr or Aarrrrofi aaeaAr,r R SaBr{cI{MocrIr or AJIr{IrL,r B0JTHLI.

Henotopr're r:pe6ooa.HrrR r( auaparype,
rrpe4ga3rraqaertoli 4na pa6or rro {yu4arrelrr:anrrrofi acrpodroroneTpllll

Heo6xo4urvrocrl o6ecueqer{r,rfl Boaxlor(rro 6o.urrrcii cra6r.l"T r,socrll rrHcrpy-
Menra;rr,gofi (forouerpr,rvecnori: cuc:rerr[I B rlccJrcAoBarlrlflx ro {yugarreflra"rlb-
uofi Soroa.ne6rproecr*oft acrpO$otollerpllx rrpLrgtflBitfler c"IleAyloq,r,rer rpo6o-
BaEr{fl x rra6"nro4ate"u r,rror,i: arrtra I] ar ype.

Tepuocr:arr.rpoBaHIIe ()3V C roqllocrblo p,o l-2" , o6ecuesl4salou{ee troCroflII-
crBo ero ctrer(TpaJra,Hofi uyncrnureJlbrrocrr4 I,I coqerarorq,eecfl c oxJIai+(AeI'II4elI,
rrou[]r(arcqlrrI lrrylr or rep]\{olrorrnofr oltuccr'rr'r.

TeplroCraruponaurae CneroSra.ur,rpoB C TOquocTLIO roll{e - 1-2'.3rO Oco6O

reo6xo4r.rnro lr pI{ tr prl\Ielreurrrl crel{"rrfl HIlI;rx cB cro(trr'IJrbr p oB.

TeplroCrarl,r poB aIII{e CoBpeI\teHHbI x TIIIIOB Ie pMerIIsIIp oB a Ilublx PJI tr'I, reu-
ueparyprrbrfr xoo$Sllqllerlr Itoropl,Ix olio"rro -0,039'0 IIa rpaAyc B ArranasoHe

0,2

,0,/

-0,2

-0,J

-44

2t



-60' _ _l 60o, He rBirflercfl ueo6xo4r.nrr,rrr. IIo, BBr.{Ay 6o.lr,ruofi q},BcrBr,rreJr6-.
Hocrll PJ]I{ H 6r,rcrpurr rra}IeHeHI,Ifl}r re}rnepar}'pbr, BbrabrBaroqr.mr flB,rreHr,re
(rr,rcrepeSl{caD B ero u3,qyqeHr,ru, oH AO.rIirieH ll0rlel]{arbcfl B onpaBy c 6o,usruoft
ren.rroeofr lrrrepqlrefi. 3ro oseub Ba;lirro r.r B crvqae, ecJrr{ pJltr{ 6yaer reprro-
crarl4poBarr,cx (upll rpr.rlreuerrr.rr,r 5o,,ree craprrx rutroB y lioropr,rx re1rtreparyp-
urre xoassl.rqr{eHrr,r AocrrrraJrr{ 4o 0,59',0 na rpagyc), rax HaH nprr Bri.[IoqeHqrr
r{ BLIH"rIrcqerIIII4 TepNlocrara 6y4yt na6.rrxtgarr,cfl Hei+ie,rrarcJrr,irbre rio.le6arurn
cBeqeHr4-s PJIl,l t3l.

Fla6rroAerrr,re Frtr'I B AocraroqHo orpaHr.rqeuuofi cnenrpaJrbHoii o6.nacr1a
( -200-400 A) c exslrrajreuruoli 4.rrarrofi BoJrHr,r, .oor".r.r"yrorqeii rofi,
n xoropofr BeAyrcfl rr ocIIoBHbIe onpele.[eurrq 6.,recHa BBeBA. ]Ite.raie.-rruo, urg-
6r,r u nrancr.rNrylr r.rBryqerruq PJIII 6u.r 6ruaori ri arort irie,(jrrrHe BoJrHbr.

flpu co6.uroAelurrl trepesuc.TlcHHI;r Brilrrrc rpe6onaur.rrl ocHoBrrrrrrrr.r 11puqr4Ha-
Mrr r{sNlelreHlrfl I4rlcTpyrrenra;rr,uofi {ororretpuuecxofi cr,rcre}rlr ocTar{yTcfl Jrrrmb
BecbN{a rIeAJreIIHoe rI trocretreurroe traAcHr,re flpnocrr{ PJlll, a raxirie craperrr{e
tr Satrbl"rleHlre SepI{aJr TeJrecHorra, rioropLre JrerHo Br,rflB.rr.srorc.fl IIpI{ [plltMe-
HeIIIII{ IIeTOAa HOIITpOJILHLIX 3Be3A.

.(.nx onpege"teHrlfl ctrel{rpa.rrbI{ofr uyncrnureJrbrrocrrr sceft e.re6rpoSoro-
Mcrpl{qecHoii ycrauonriu, B}iJIIoqa.E rr reJrecnotr, a;renrpo$orotrerpr,r AoJririHr,tcua6marrcs HoMfi.rre!(Torl ctreqrra.{bubrx yanotroJrocHrJx uurep{epeur{Eorrgbrx
cnero$ranr,rpon.

3aHruoqexr.re

ocnoeua.s upo6"uerra {yngarrenra.nr,uofi {oroa;renrpr.rqecxofi acrpoSoro-
Merprrrr - otrpeAe"rreHr4e roqHhrx rneauroc{epurrx {ororrerpuqecHr,rx xapaK-,
Tepl4crl4r( sBeBA - tro.rrHocrblo peluaerc.a AJr.E liBaar4r{oHoxpor{aruuecHrzx $o-rotrerplrqecKr{x cr4creNr (cueHrposoroMerpr4rr r1 y3}iotroJrocuoft {orouerplru)trpl{ np}INIeHeHI{I4 IIeTOAOB, yq]ITLIBaIOqI4X I{8l{eHeHI{e 3I{CTI4HI{I{IIU B TeqeHIIe
nosu. Tartur{ }IeroAoM .sBJlflerc.rl rr trpeAJro}fieuurrfi HaMr4 r{eroA }ioHTpoJr6}i6rx
38eBA. Ero cyqecrBeHroe trpeurryqecrBo - o6ecueqenrae reKyxrero HoHrpoJrE
aa rrocro.EHcrBoNr r{Hcrpyt\.reHrarr,uoft {orolrerpuuecxofi cr{crer{br.

flpo6nenmr Syngaueuranr,nofi Soroi.ueHrpuqecxofr acrpo{o:rouerprrrr trpr{
ltctroJrr,SoBaHIII{ cpeAHetroJIoCELIx ll oco6enuo ullpoHotroJrocHr,rx Soronrerpra-qecKrax cvcrer{ rpe6yror galr,nefiruefi yrny6"ueuuoft paapa6orHu (rouuufi
yqer saBr4cr4Nrocrlr ar{crr{rrHqrrr{ or qBera 3Be3A, a ral(xie ra e$senra oop6ca).
Boallornnocrr, ToqHoro otrpeAeJreHrrfl ctreHTpaJrr,uofi vyncr"rarenunrocru anrra-
parypbl B coqeraHl{I{ c ouy6nraxoBal{HbIlIrI HeAaBrro AarrHbrMrr o pactrpeAeJrer{utr
9I{EPII4I4 B CIICHTPAX 3BE3A BCEX TI,ItrOB I{ CBETIIMOCTEfi U OIPCAEJIEII'I'1MT4
clrel{rpaJrr,Eofi upoapavHocTr,r aruoc{epr,r, orripbrBaror nonr,rft nyrr, A,qfl per[e-
Hrrfl 3TI{x upo6.nelr c trp[ueHerll{e}r coBpeMennofi aJreHTporrro-Bbrql{cJrr{Te,rr,noft
TEXHI{I{I{.

B aaxrroseulre aBrop rrpr{Hocr{r uy6oxyro 6narogapnocrr A. A. Boapuy-
Hy, B. tr4. BypuameBy aa o6cyrn4euue pa6orrr u neir,nra r{eHHr,re coBer'r,
a raH?fie II. fI. ,[o6poHpaBrrHy, trporrr4TaBrue]ry pyHotrr{cr, crarbr.r rr cAenaB-
rrer{y noJresHbre 8aMeqaHr4.E. f. E. JlaHrraonosofi tr H. }I. flerponoft aBrop
6laro4apen Ba rrol{otr{r n o(poplr.neufiw crarbvr. Iferras He or}rerrrrb aAecr, tr
fo.irrruyxr pa6ory B. A. llypuaruenofi tro cocraBrrenrrro trporpalrMbr AJrfi o6pa-
6orxz cuextpoSotoMerprrqecxrax ua6;rrogenufi ua SBNI uplr- trprmreHeurrrr Me-
[oAa HoHrpo"[brrbrx 3Be3A.

12 gexa6pa 1974 r.
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A[tATEM HAY CCCP

rr3BECTIrfI lipbIxICHoIr ACTp o(DrIB IrrIE c Ii oi? o6cEp B AT opI{Ilt
Tor'l LIV, 1976 r.

PEAYITqITI,I BJIUSIIUX 3TEI(TPOOOTONIETPIITIECITUX CUCTEM
B IICCJIEAOBAHIIflX IIEPBNTEHHbIX 3BE3A

B. II. Bypuaruen, B. E. IluxoHor

flpeArorrcua ,reroArrRa otrpeAeJrerrir.fi xoes{uqr.reuroB peAyriqrroHnnx fiopny.n g.ra 6.rrr-rzx enextpo([oroMerpllqecxrlx crrcrell. Ocnonnas o6,nacti trp11rre,e*rrfi Meronr{Rtr: B nccJre-
AoBaEr{'{x [eperreHEElx sBeBA - peAyr(qnfix na6;rrc4ennir K craEAapruoi (fororterplrvecxoi
crrcreMe - u yrrer SxcrIrrrHIIrIlI Ea ocrroBaEntr AaHrrrJx o 6;recxe rI r{Berax BBeBA B craHAapr-aux (poroater(Tprlqecxrrx HaraJrorax.

Tossocu, otrpeAenenrrff xoa(p{uqneutoB peAyr(qrrornr,rx {opny;r r ssaqeu[ii ancrrrrr*-qurr oqerreHa Ea ocrroBaHrlrr aJreHTpoHoJropuM0Tprrsecfi[x ra6lm4ennii. osa BrroJrEe AOCTa-TogEa AJrff pa6or no rrayrrerrrrrc [epetrerrEblx BBe3A,

TRANSFOR\IATION OI,' SIIIILAR PHOTOELECTRIC SYSTEXIS IN VARIABLEsrAR INVESTIGATTONS, by z. I. Burnashou and z. B. Nikonou.-A proccdure todeterminc thc cocfficients of formulae relating similar photoeiectric systems is propose6.Its main field of application - in variablc star investigations: reductions of observations
to a standard photometric system and the account of atmospherical extinction using mag-
nitudes and colours of the stars taken from a standard photoelectric catalogue.

Accuracy of reduction coe{ficients and of extinction determinations has been estima-
ted on the base of photoelectric colour observations. It rvas founcl to be quite sufficiclt forvariable stars investigations.

B sneeA-noii Sorouetpuu rrocro.EHHo Boarrr{r{aer ueo6xo4rarrocrr, naauuuofipeAyliqrrrl 6;rraar,irax {orouerpuuecxr{x crrcrerr: trpr{ trpraBeAerurr,r na6nro4euzft
BEearNrocd)epnr,rx {orolrerpnqecH[x xapaHrepr{c"rr, *ua4' (6recxa u qnera),
BbIIIOJIHEIIHI,IX B PABJII4qHbIE UEPI4OAbI, H E4UUOfi I4IICTPYIIEHTA;r6UOft 

"'C,"O,Uitrprr peAyltqrau tlotouerpr4qecHux HaraJroroB ra na6rro4enzfi uepeueuHbrx gBeBA
X CTAHAAPTUOfr CUCTCIIC; trPI4 OtrPEAEJICIIUI4 AI{CTI4HI{IIIIII C trO1IOtr{bIO 3BEAA,
TosHbIe BHearlroc{epEble xapanrepr4crrllltz r{oropbrx r{BBecrHbr a crau4apruoft
Soro-lrerpr,rucc^ofi cl{creMe, 6.rnr n oft x uucrpyuerrra Jr brrofi .

B.rrzaocrr,..peAyqrrpyelrr,x crrcreM Aaer ocHoBaHr4e trprrH-8T6, qro oH^ cBq-
SaIrbI rrpocrefiIurlru nranefigr,rlru coorlrouleHrlflrlltrr, TeM 6oree, rITo y upaBurr,HotrocrpoeHHr{x eJreHTpO{OrOUerprauecKr4x cl{crerr troJrrrocrbro orcyrcrByer
orun6xa [r^a.rrbr. corracno c arr.rir, $oprrymr cBrrlm rre]fiAy {orolrerprauec^qMEcr{crerra}rr,r 6yiryr cJreAyroq,rrc.

f{rr nepexoAa or craHAaprrrori cr4creMbr rr rrrrcrpyilrenra.rrrnofi:

Co : a" ), b"Cf),

mr,, - mf;) arn .'i b*Cf),

a AJr.g nepexoAa oT r,lHCTpyNreHralr,rroii cucTerrEJ H CTaHAaprrroii

(l)

(2)

(3)cf) : l" -1 B"cu,

ml|) : *,,, A* -t B,nCn,

rAe C0 fr fro - BrrearMoc{eprrbre qBera r.r 6lecx aneag
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a C[') u -[') - B cra'Aaprnoft ra.nra n riaHofi-lu6o gpyroft 6nuaxofi {ororrerpn-
qeciofi crcte*t. ,(nx 6;ruanllx cl{creNl b"u Bo= l, ab*u B* =0.

ltoa{{uqr,reurH sopuyrr (1) - (4) cnraaur,r MeiHAy co6oft oqeBr,rAHblrru

coorHorxeHuflM\ti

A* : - (r- - 
ut'") , B*: -T. (5)

Onpe4enerure xoaif$lrqlrelrroB peflynquoutrux Sopnty.n

Mer:onraHa otrpeAeJrelrlda xoa{SuqlleuroB peAyltlll{on}rbrx {opuyu (1) - (4)

:BaBr{crrr oT peruaellofr {orolterpusecxoft npo6leuu. Eclu peur, I{Aer o npl4Be-

Aegrru {yu4aueuraJrbuoro {orouerpuuecnoro r{Jlrr r{oJropl{}IerpuqecHoro xa-
TaJrOra, uoCTpOeEIIoIO B IIHCTpyMeHTaJIbEofi CuCtelte, H ApyIoMy HaTaJIOIy
,C 6IraAHOfi CrACreuOfi II, B qaCTHoCTIl, It CTaEAapTHOMy I{aTa,rIOIy, TO BAeCb IIC-

roJrr,Byrorcf coorlloIueurlx (3) u (4). Il,x xoetf{uqaerlrbl otrpeAeJl-slorcs IIyreII
couocTaBJrerrrlfl BlrearMocsepurrx euaseHr,rft qBeTa tr 6necna 4ocratouuo 6olr-
moro qrrcira o6qux aseaA o6orx KaraJroroB. ,(pyrurrra cJroBalrll, perualorc.rl crr-
,creMr,I ycJIoBlILIx ypanueuuft (3) ulu (4).

Ho 
-ectr, 

pa^ 
-aigau, 

KorAa xoa6sraqueutrr {opuyl cB.rIsIr ueo6xoguuo
.otrpeAeJrr,rrb, rre pacnoJrarafl Brrearlroc(fepnr,run SotouerpuqecxlrNrlr xapanre-
prrcrrrr{ayrr BBeaA o r{r{crpy}r0HTanrrrofi cl4creMe, a ucxoA.rl ToJrE,Ito raa na6.nro-

leuuorx anaseHufi 6;rccna u r{Bera. Cro4a ornocl{rcs orpeAeJreHI4e HoaS$raqraen-

roB coorHorrlenufi (1) u (2), ueolxoAI{NILIx A.rfl BllquclreHllfl BHearuoc$epur,rx
guasenuft Co u mo B rdrrcrpyMerrranr,noficr{creMe, rtctro"Ilbayerrblx AJrfl olpeAe-
Jregr{.fi ancrr{rrnrlr{rr n na6nro,qeurr.flx nepeMelllrblx BBeBA. Croga orrrocrrrcf fi
.BaAaqa trpr.rBeAeur.rfl rra6nro4eurafi nepenerrrlbrx aBeBA H crarrAapruofi {oronret-
prauecHoft cncrerre.^ 

Paapa6oragllafl AJIff raliux pegyxqrafi IIeToAIIHa I1-3] ocuoBblBaerc.E' oA-
,EaRO, Ha trpeAfiOJloE(erlrru o IlocToflrlcrBe SnCTLIHI{r{[11 B TeSeHLre EoqIlI' qTo

Eeupr{er{JleMo trprd BbrrroJrr{enr.rrr roqHbrx acrpo{ororrerprltlecltl4x rl ccJreAoBa-

uuii. Ilpe4laraerla.s HaNIr{ rleroAr'rna cno6o4Ha or EToro orpaHflqeulrfl.
I{rax, upeAuoJraraercf, qro B rrucrpytrreuratr,nofi clrcrer{e LISBecrHr,r Jrrrlrrb

Ea6"rroAeHgbre qBera C (2, t) z 6;recr m (2, t) 3BeaA, orHoc.rllql{ec.rl It scIII{rHoMy
paCCTo.sHrrlo z II t\IoMeHry rra6rro4erru-s ,. OrcrcAa CJIeAyer, qro npI4 CoCraB-
..rr"rm ypanneurafi Arr.s otrpeAeJreul,Ifl noa${raquenton {oprrtyl (1) - (4) rc'
uaBecrr{bre BHaqerrllfl Co u m, AoJr}r{rrr{ 6r,rtr, nrrparxeulr u B arl x {opuy;rax
qepea C (2, t) u m (2, l), a uueuno:

Co : C (2, t) - a"(t, Co") X - T"Q, - Co") X,

wo :m(2, t) - d.(t, Co") X - ^t (Co - Co") X,

rAe c[c U, Co) u a (t, Cor) - BaBrrc.fiulrre or BpeMeIIr{ I Saxropu 3I{crIIIIfiqIIu,
.OTrrocrrq,r{ecfl r{ oAHoI{y IIBeTy Cn", \"Vty - IIBeToBLIe xoa{{uqraenrr,r Saxropa
BggTrrrr6qrrrr, a X - CoOTBerCrByIOIqafl BoSAyItrHaf IIaCCa. Bau4y Toro' qTO

srraqeHr4e pasHoorrr (c, - cor), nxo4arqefi s (6) u (7), HaM r{er{sBecrllo, upo-
rr3BeAenr B trocJreAl{I4x qJreHax Srlrx Bblpar+(enuii aarreny

I,(C, - Co") ua r(j) (Cf) - C[:) u T (Co - Co") Ha Y(s) (Cf) - Cl",), (8)

rrro troJruocrbro o6ocnoBarro, roclroJrrHy rroupaBnl{ It {aHropy 3I{crIrI{KIIur{ 3a

qBeT sBesAr,r He SaBrdc.Er or Haxofi-tra6o {ororuerpnqecHofi cr4creMll.
Ypanueruta, ueo6xOAIIlIbIe AJI.fl OIIpeAeJIeHIIfl I4CltoNILIx nOa{Sraquenron,

troilyrrnNr, rroAcraBrr.Efl (6) u;ru (7) c yverou (B) r (l) u (2) rrrrvl B (3) z (4) co-
OTBETCTBE}IHO.

Becura cyqecrBeHHo, qro BBr4Ay aHairoruqHocrr,r coorHoueuuft (1) - (4)

orrpeAeJrerrr{e Bcex xoa{{uqueuroB }Io;Her ocHoBtIBaTEcfl Ha oAHI4x II Tex }1(e

ua6;rrcgenuflx I{Bera u 6lecxa, a o6pa6orria Becrlllcb tro eAI,IHoft MeTOAI,IHe C IIpI{-
,MeHcHr,IeM coorBercrBeHIIo JII,IIIIb HecHoJILHo paBJII{qIIbIx $opny;r. fIOarOuy
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AOCTaroqHo noApo6Ho.. pacclrorperr, onpeAeneilue noss4r.rqrreHroB ro"rrr,xo AJrnoAHoro r.r3 BbrpaEieHr{fi (1) - (4).
ocrasosuMcn ua {opuyle (i), garoqefi trepexon or craHAaprnofi cracteur,r

qBeroB H coorBercrnyrorqefi efi uucrpyrrenralruoft, qro ueo6xoAr4r\{o Arrrr otrpe_.
AeileHl fl.3r(CTIrHr{rIrrr{ B r{HCTpyMeUra.rrttrofi {orolrerpuvecxofi cr{creMe.

Bygeu r.rcxoArrrr ua ua6;rro4eHrr.E rrap BBeBA, rioMtroHeHrbr Horophrx o6oeHa-qr{Mr{HAeKCauulu2.
Ira oupe4eJreHr{-rr xoa${uqr.reHroB ac u b. coornorxeHr{.s (6) uo4cranJr.ffrorcfl

r (1) c yueronr (8):

a" ! b 

"Cfl * a" (t r, C r,) X r+ 4.) (C['/ - 4] X t : C t (zr, t r),
a" f b"C,l!) * a"(tz, co,)Xr+ rl.)(c[? - C[:) Xz: Cz(zr, tr). (9)'

tlro6u rrcriJrroqr4Tb BJrr{flHr,re oHCTr{H}irIr{I4, ua6rro;1enra,s o6eux BBegA AoJ-.
mur,r 6rrrl Aocraroquo 6rlranunur no BperreHr{. Iyvure Bcero orHoc\rr6 rrx r( oA-
rroMy ]\{or{eEty, ua6nro4as no cE}r}rerpuvnofi cxerre: nepBa.fl sBeSAa - BTOpa.E
SBeSAa - UepBa.fI 3Be3Aa. orccerbr uepooft 3BeaAr,r trrrrepuoJrr.rpyrorcfl rra Nro-
ueur ua6.nroAerrrrfl aropofi .

flo.iraraq troarolry n (9) t, : tz : l u ucri;rrosaa draxrop DlicrrrHr{rluu, }r.Nreervri

(x, - Xr) o" + (C[",lX, - Cl?Xr) b" + XriXr(C[.] _ C[") rl,"' :
: Cz(zr, r) X, - Cr(zr, t) X, : 1r. (10i

9ro ypanueHr{e, trolrrr{r\{o ucHorrrbrx xoa{{uqueHroB, coAepirir.rr rarrj:r{e rr
rlneroaofr xoe{{uqneur rfaHropa axcrl4Hr{r{r{r{ ?f;) lns crarrAaprHofi cucrelrrr,
xoropnrfi s 60Jrr,uuucrBe cryqaeB trpr{Hr{Maerc.E trocroaHHuror. Ho, n u* ,rur"rl
Ir,q, ?f'Bce lfie lrolrier, xor.rr rlr oqeur, rreaHaqrrreJrr,Ho, rreH-ETbcs co BpeMeHeM
I4l, a Nrs HeKoropbrx Sorolrerpuvecfirax cr{cre}r, Harrp}rrrep U - B, Ao"ruron-
uo cJrolnHo saBl{clar or ctrexrpa anea4 (rax qner:a) [5]. floarouy gtx 6o.rree roqEoro
orrpeAeJlelrr4a xoa$Quqr{eHToB a"u b" ifieJlareJrbHo uc}i.rrrcsrdrE, raa ypanneAufi
(8) vren c y!').

,{na aroro ueo6xo4ralro uogo6parr, Hecr{oJrr,}io rrap BBeBA. I{nera Hor{,,o-
rreHT Ka?riAoft uaprr AoJrTr{rrbr 6rrrr, nacrorr,xo 6rr.ranr.r rreT(Ay co6ofi, qro6ur
Mo?riHo 6r,rno n (10) upeue6peqb q.rreHonr 1!") 1C[') - cl'J). Tlrera rcex trap
Aon?fiHbr trepenpr,rBarb BoaMox{Ho 6o"tlruuft Ar{atraBoH.

Itolruoueur:r,r xaxgofi napr,r na6.urcAarorc.E trprr Boalroxruo 6orrruefi pa3go-
crI'I BosAyrrrHbrx Macc X, - x, : Ax. B peayurrare ypaBrreHrae (10) upra-
HI,IMAET BI{A

"" + h(c[',]x, - c[i)x,) b.: #. (tl)
B upegenruoM cflysae, HorAa Cl'J : C['J : C[.) cooruoilreHrre (11) cra_

HOBI4TCff OqeH6 HarJr.EAHbrtI:

a" a Cf)b": #
Ecnu ypalHeHr{., (11) uurepnperrrpoBarr, rpaSzvecHr,r, orrirraAbrBa.E tro.

ocr.r a6cqnc"ffOi,xr-c['Jxr),atroocuopArrrrar l"l LX,tro.rryqaerc.E npfrra.tr
Jt\tuwt{, HanJrorr noropofi 4aer b", a ilepecegeHrre c oc6ro opAr4Har _ oc.

Cracrenra ycJroBnr,rx ypanneuufi (11), noryuerrHa.fi rns ,i6.,rro4eunfi iaH paa-
rrbtx trap, rari rr Halril{oii uapr,r rrpu paS"Trusnux AX I{x r{orrloxenr, Aaer tso3ilIo}il-
uocrr uafirla ucnorrrre Hoa${uqneurbt ac fi. b" {opuy.nrr (1). Becura cyqecr-
BelIEo' qro HeaaBtr{cl4[IocTr] (11) ot 3]icrll]IfiIll4rr rroaBo.rrfler o6tegrauarr, B eAI{-
EyIo crtcreMy ycJroBIIbIx ypanlleuufi na6;rro4euu.E rrapr Br,rrroJrHerrgrrre B paa-
JIr{qHLIe HoqI{' rrpu ycJIoBLlrI, IioHeqIIo, troCTo.EHCTBa l.rHcTpy}rerrra.ur,uofr Soto-rrerpr{rrecxoft crzcrelru.

26



f{.nr oupegeJlelrl{.fl xoo{{urllrenroB am ra b* coo:ruo,rreurrfi (2)' upe4naaua-
qeHHoro Ann npeo6pasoBaHrdfl 6necna rr3 Cral{Aaprnofi s r4H0rpyrlerrraJlr'Hyro
.CtrCTeNIy, trOIyqaeM B trOJIHOfi aIIaJIOTI4I{ C I{3JIOa1SHI{bIII AJI.E OtrpeAeJIeHI'Ifl' acfr'

,0" nr,rpaxrerrrl gr, 6necna, coorBercrByloulee {opnryne (11) AJIr IIBera:

llle couocraBJleulr.s (12) u (11) ouenraqHo' qro r ua6;rnqareJrbuafl trpoqe-

Aypa, 1a o6pa6or6a roil{AecrBeu}Ibl trpItr otrpeAeJle_Hl{u xoaS{uqlIenroB peAylt-

qrbrrur* Sopuyr (1) u (2). Ha6nro4euuflIIBera u6'necna BeAyrcfl oAlroBpeMeE-

Eo, rro e4unofi uporpal\rl{e, AJLII oAIrI'Ix r{ Tex ine Ilap 3Be3A'
'onpe4erenrnu-xo-a66r4r{errroB {opuyn (3)-u (4), coorBercrBylotq,I{x Ilepe-

xoAy or rrH0rpyMer{Tinruoft fi crarrAapruoft dotouerprauecnoft cucreMe c tro-

Monlbrc lreroAtrrnr4, r{CnoJrbByroqefr ro.itino ua6nro,qeunrie qBera u 6ilecH s us-
cTpyMeHTaJrtuoft cucreue, BCTpeqaeTc.fI I{a upaHTI{I(e cyq,ecTBeIIHO perfie. Br,r-

,BoA r4x coBepurellHo aHailourseu nunogy (10)'

Pe4ynqrts ua6ulo4eHrrfi nepeuenHbrx SBeaA

* 
"tu*t4uptrrofi 

Sor:ouerpuvecnoii cr{creMe

o6parnucx H trprrr{eHerrrrIo paccmotpennofi MeroAIdKrI IIJITI o6pa6ornu

rra6lro4euuft uepeneuulix sBeBA - IIx [pIIBeAeIIIIIO It CraHAaprnofi {otouer-
puvecHoficuct"tnteuyrleryrlotrpaBoltBaaKcrl{HKqI4tIo,r4cuoJlb3y'EAJr'sDToro
3Be3Ay cpaBlreHrrfl.

Hi6n-roqeHufl uepe1legl{ofi ra area4nr CpaBHeHI{fi' B6IUOJIIISHHbIC tro CIIMIIST-

puunot cxerre,4aror ua6.rroAerrr{bre paaroc"r, IIx qBeTa AC u 6lecria Lm, or-
EeCeHHLIe H eAIIIIOI\Iy nOmenry l:

LC : Cu (r, t) - C 
" 

(zo, t),

L,m : ffio (zo, t) - m, (zo, t),

r4e ran4exc ,- orlrocurcfl H treperreuHoft, a ungenc a -
Corracuo (6), upnnnrrafl IIBer Co. panuull IIBery

IIMEEXI

cn,, - cuQu,t) -
Cro -CoQo. l)-

ornyAa, o6oanasaa

LCn-cou-coo,
L,o C : Cu (zu, t)

a"(t, Coo) Xu - ^1" (Cou - Coo)

. d" (t, Coo) X o,

AX:Xu-xo,
-Co(zo,t),

I: T7'
(12)

(13)

r( 3Be3Ae cpaBlleHrrg.
SBe3AbI Ap3.B]fre]F.fifl C6at

Xo,' $4)

(15)

HaxoAr4Nt

Acf-) : B"LCo: B"lLuoC -- d"(t, Coo) LX - T"(Cor- Co) x,] :
: #J;]L,*C - d" (', Coo) AXI' (16)

A -f') : L,orn - d (t, Co) LX - yLCoXu + B*LC,. (17)

C)rcro71a BrdAHo, uro a o6rqeu cryqae Air.E roryqeuus ACf;) u Lmf;) Eeo6xo-

Arrlro BIIarb Hoao$Ilqueuru B, u B*, a rafiific Ic, \ fr {arttoprr DItcrIrrrHI{I{r(

d, (t, Coo) n d (t, Co).- 'Haq"neu 
c pacc\torpelrrlfl ctroco6oB otrpeAeJrete:ufl Bcu ^1"' -

flo4c"aa;rxi n (3) iuauerrun Cr lla (ti) Arr.s rapH BBSBA, o6oeuaseuublx LIH-

ne(CaMrI I u 2, I4 npI,IHIINta.E, uro {anrop qne:ronofi sItcrIlHHIIuII L3}'[eEIIJIo'E 3a
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Bpelrfi A/, nporenmee lreiriAy rra6.rrc;errr.rarrrr orr.rx 3Be3r, Ha Be"rlrlqr,rHy Ad.,IIaxoxLIlI coorlloItrelruc, cBflBLIBaloulee ;1 
", 

B"u yr:
(X, - Xr) A" + [C, (rr, tr) X, - Cr(zr, tr) X2l B" -- (cf] - cf) xrx,r" _ B"a,e"x,x, : c[:)x, * cf)x, : t". (18)
Ec'rr'r ua6nroAarr, Ha[iryro ,,apy oAHoBpe]rcH,o r,r ria oAr,rHaxoeorr nos-gytttnorl rraccc (1, : tr_: t; zz *'2, I z),- ro ypr"rr.rrro"[f Sl ;p;r""r*

trrcx"rrrcqureJrr)rro [pocrofi nug:

\ars) \a(s)
a" - r#,TT" =- ;,

r4e AC - C, (2, t) - C1e, t).
Ocyqccrutrb rarille yc.TIoBI,Ifl rra6.rro1enrar.l rro;rino ro.rrblio B onpeAe.leHrrrrre

rrolreHrr,r 4.rrr{ rrap, cocroflrrlrrx r.ra BocroAfluleii ra aaxogrulerl BBeBA.
llo.nee 4c",rccoo6pasrro rra6.lrogart 6.rnariue BBeBAi,r.
oAecb BosIIorHHr,I i{Ra BaprraHra: }ra6r-rroAeHr,re BBeBr rrapbr Ha o4nofi roa-

Ayruuofr lIacce' Ho B lrecxoJrblio paa.rll4{Hbre }Iorr€HTbr Bperreur4 I4"rrrr oAHoBpe-
MeuHr,T(r rra6"rro10nra.ff rrtl pas.rruqHbrr BoslIyrrrHLlx nnacca_x. B o60lrx a"y"J"*
na6.nrogeur.rrr c.TCAyer Becrrr rro rrplroegerirrofi parree arorr"rprnrofr crenre.B nepnol'r Bapr4arrre orcqerbr ,aprofi BBe3Abr rrHTeptro.rrl,rpyrorc.E Ha ror r{orreHT,,
I{OIAA BOBAV]NIII{E IIACC],I ANCA4 6rr.tIr OAIIIIAI{OBI,I, A RO BTOPOTI BAPUAIITE 

-Ha MoilreHT Ha6.rrmTlenrag BTopor-r BBeBIr,r.
lnr ucpn_gro Baprrarrra, FiorAa X, : X: : X, uoiryvaerr, cor,racuo (lg),

Barrerrrrrr A,a"XB" rra Aa"X BBrlAy 6..'rneocru B"tt l, nnorn"r, io.,

(1e)

(20)
AC(-")B"- niT"_ ACf;)+ acr"x

AC

3ro coornolrcrrr4e orJrrrsaerc.s or (rg) HaJr[sr.re]r nonpaBrir{ Aa" sa r4sMe-
HEHIIE 3I{CTIIIIfiIIIII{. IIONPANIiA AA. .UCTXO OtrPEAEJIflCTCfi, HOrAA 3BE3AA CPAB-
HeHrr.fl r{ctroJrr,3verctr Arft otrpeAeJrerrr.r_s Sricrr.rrrHulrra (clr. Hu;+ie). Ho n sbro_}IETPI4qECHYIO }IOqE, ETA IIONPABXA (AA I,IHTEPBAJI BPEIIEIII,I trOP'IAHA EECHOJII,.
ITIIX N{-I4IIYT) CtO.TTr IIEBIIAqIITEJII,HA, qTO 

' 
6ONOU'"CTBE C.IYqACB EIO ITO;T{IIO

upcrre6peur,.
flpeulryrqecrBo paccMorpeHr{oro cuoco6a - aHorrorrr,la ua6nrcgareJr},Horo

Bper{eHr{ trpu i\{rrororrparrloNr ua6",rro4enr,rr{ rra paSJrrrsrrbrx x o4uoii r,r rofr }I{etrapIr 3BcBA. Sror Ba pI'IaET o6r,t.Irto trplrlreH.rrror rrprr r{ctroJrbtsoBarrur{ uapbr,
BBCa/I B cnon,rcuur.r [[].
. Bo BTopoNr BaprraHTC ua6.nrogerrra,r trpr{BoA'Tcff r{ oAHo}ry rro}re,ry BpeMeHrdl, no nr,ruoJrlrnrorc.s I{a Hec(oJrE,Ho paB,rluqHrrrx Bo3Ayrrrrbrx }raccax. B arolr.cryqae r{N.reeM, tro"rrarafl n (18) tr : tz : t:

B"- ACf;).X1,Y' Lc - AILX
Cz(zz, t7 f, -2, Gr, r),Y, lc Cz\zz, t) Xt-Cr1z1 , t),Y2 (21')

B ypanucnue (21) nxognr Hoa_{suqtretrr A", yrrHoirieHHrrrfi na ne6olbrrryrc
paBrrocrr BoBAyrrrHErr rracc LX : X, _ Xr. Iloarorry AocraroqHo Brrarb
upu6.uraiHenlloe sHaseu:r'e A" eroro noar|$rrrlr{eHTa, qro JrcrFio ocyrqecrBJrEercfl
rpa(pr.rvecrr.r Ha ocr{oBaHrau (13) upu na6.nroAcHrr.sx no trporparurrt; orpcAene-
IJu'{ A" ra B, gnyx-rpex pa3rrorlBerHbrx rap B cJryrrae 60irltrofi paarrocTl{ ux
BoBAytrIHbIx uacc AX. Sanrennq n (21) A" ua A", troryqaerr cr{c.r.e}ry ycjrotsHhrx
ypaaueuuft, Iro3Bon.Eroqrax naiiru B, fr T".3ror napuaHr upeAroqrrrreJrLlHee
trplr rlctroJrr,BoBarrtrrrr trap BBeBA ua o6qero BBeBAtroro troJrfi.

Oupe4e.rrenrae B" no ypaBrreHrr.rrrt (20) u (21) auavure.rrrrlro yrpocrurcfi,
ec.rru qr4crerrrroc 3HaqeHIe y"t) yr+ie I,{BBecrHo, Hari, HanprlNrep, g;rn sorolterpr-qecnoft crrcrelrbr (B - V), a c.rreAoBarejrr,Ho, rraBecrrro r.r

T": B"\f;):'(:).
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Nlero4rHa otrpeAeJlellllr nos$rlnqraulra B- I{ qBeroBolo rtor$$rqllcllra Y
Ta ?r{e, qro r{ r{3Jrox{eH}Ia-s AJr.fl otrpeAoJleurlti B"MT". Itatt lerxo BI'IAerb, B STOM

cnyqae Br{ecro (18) 6Ygeu r4}Ierb

(X, - Xr) A* -: [Cz Qr, t) Xr- C, ('r, t) X; Bn - XrX, AC[')rr'1-

- (Aa" + AC[') Tf)) B^XrX, : t-{]! - m2(zr, tr)] x1 -
- t.l-? - mr(zr, tl)l X2 - LaXrXr, (22)

a Errecro (20), upeue6perar sireuorr (Aa. -l lCf) y!')) 8," XrX2, IIe rpeBbl-

rtrarcqr{}{ BBEAy rra.rrocrrr Bru L,d.",, yl') 0'101, upu X, : X2 : X ulreett

ACI')8,,+"#X1{s1- #tl-[l -mz(zz, rr)]- tnrl? - nr1(21, r)l- Aax]. (23)

Hanoneq, Br\Iecro (21) npu trpeAno.Tloilieuutr t, : t2 : I rony'r11011 ,'rar-
IIE}II4E

B^+
Xr-r:AC[*) '2' (24)

perraer\{oe, HaH rr (2L), c upra6rlrrncHIIr,rrI BIIaqc}tuev Arrr.

3gecr,, HaK r{ trprr onpeAeJrerllrrr rioc{suquenron vpanrtcrrtlrl (l) - (4)
BuaqeHrdfl 8", B*, T" u ? IIaxoAgrc.rl rla oAlroBpeMcllltl,tx tta6nro4eur'1fi o4ltrx
u Tex ?ne 3Be3A.

Y.rer axcruHxqurl rro rra6.rn4elrllrrM BBeBA cpaBHeHIIfl

B xopouze roqrr, a rarilrie trpr{ Aocraroqrro 6rzar{o pacrIoJIoEterIHLIx tre-
pelrennofi r{ BBeaAr,r cpaBrreHv.a (nnu4y rraJrocrtrr AX) ruoxiuo rIoJrl,BoIlarlcfi cpcA-
rrrrMrr BHaqer:;ztluu {artropon ar{crr4rrr{qrrr.r. 3ro o.rerrb ynpoqaer rIoJIbBoBaErre

{opnyrarrrz (16) u (17).
B cryuaax, HorAa sBeBAa cpaBuellrr-fl rlaxoArlrctr Ha cpaBllllrcnr,no 6onr,-

xroM paccro.Eur4r{ or neperrerrHoii unu rra6rro/lelrna BeAyrcfl B oruocl4reJrbEo
ue6narouplr.[THr,rx arlroc{epuux ycJroBr{.rrx, BoBIlu]iaer neo6xogr.r\Iocrb rrc-
rloJrraoBarr, B ypaBIIeIIuax (16) u (17) IIc cpeAlll{e, a ilIrHoBeIIIIrIe anaqeHtr.s

Sarropon Dr{crl{Irnurrrr a" (t, Co) u a (t, Cor). Jl-vurrrc Bcero orIpeAC,rIErt Irx
C troMoqblo SBeBALI cpaBHeIII'Ifl

d"(t, coo): 
cok,i\-cno 

,

nt(z.t\-rna' a' , ofl------7" 'a(t, Coo): (25)

,[,ra aroro neo6xo4ulro Blrarb BHearnoc$c'pru,re B[aseulrfl qBera r{ 6;recna
aBeaAr,r CpaBuerrl,r.g B r4ucrpyMeHra;nr,rroii clrcrelIe coo u m0o coorBcrcTBeHrIo.

Eclu onz rraBecrrlr,r B craHAaprlloli cucrelte (C[i] 
" ln[];, ,o Coo u ttr,o uilxo-

A.Erc.E uo droprry;rarrr (1) u (2), xoa$tfuqueHrli Itoroplrx onpcAeJr.Erorcrl col'rlacuo
pacctvrorperrnofi uero4raxe. Ecm,r rne C[i] rn ,n['?] ,euaoccrFIbt, r{x I\Io}r(Ho uafilra,
orna6lro4an paaHocrb rlBera r4 6recrta BBeaAbr cpaBneHllrl c Heltoropofi, 6ilas'
riofi anea4ofi c rraBecrur,rN{rr xapaxreplrcrr,IHarrr{ Cl'l ,o ,ri,t] B craHAilprnoii cn-
crelre, npr4rreHr.rB A.r.E orrpeAe.rreHr,rfl auearuocdrepnr,rx paarroctcfi Cf) - Ct)
u ,nf) - -['] 6oponyrr,r (16) u (17), Bar\{cn-sfl B rrrrx r.rrrAen cbt u \t a Ha a ra *,. Ou-
peAe.[eurre gnaqeur,rfi 6recna rr rlBera BBeBArI cpaBHerrrlrr B cra]rAaprrrofi cuc:re-
Ire peuaer r4 Bagaqy noflyqeHr4.fl r{pr4Br,rx r,{Brrenerrr{.fl 6.necna r4 r{Bera trepcrreu-
uofi aneagr,r s eroft crrcrelro, ilocrioJrlrty, corJracuo (15) u (16),

cf): c$ * Acf); ,,.[]: r[:)+ a-f).

29

Ltn- "1mLx



Orqeuxa roqHocrrr o[peAed.rerrrrn qneronofi DncrlrHxr{un
flprr rrcrroJrb3oRaHrrrr KaraJroil(rrbrx auaqeHlrii B _ V

tJro6r,t rrpoI{.t.ilrt)crplrpoBarh pacc]\rorperuryrc Bbrrrre }reroAr.rriy Ha HoH-
}(peTIIO]I IpIIIICpC, Nrl,l nOCTaBI4.rrLI SaAar{y OqeTIHII TOqIIOCTI{ OnpeAe.IIeIIIIfl Dr{-
oTllHl{urll{ c rorlou{blo ilaIIilblx crarrAaprrroro Hara"'Iora rr, B rracrrrocrl{, I{Be-
TOBOii sITCTI,IHIiIII,II,I nO sReSAaII c 143I]eCTrIII\II,I Io,EiaSaTe.IlflTII{ rlnera B - Z.
,[,;ra aroro ueo6xogtlro onpe/(eJrrrrE uoaSr[r.rrqueHTbr ec tt b. r]oprry.ur,r (1), a
TaI{r+(e Tc.

Cuaqala 6r,r.ruo BrIrIo.rIIIoIIo rpa{r'ruecrir.r orrpeAe"rreHr{e nplr6.rr,r;r,reHHoro
SHaqeunfl xoa${raqracrrra ac cor.rracrro vpaBrreHr{ro (11), r.rcno.rrb3yrr oArroBpe-
MeHHbre rra6nro;lerrua nap 3Be3i{ 6.lugr,ioro uBera, pa3.rrr,lqrroro A.[s pasJr4srrbrx
lap. Sarerr c [orrorrlbro coorrrot[o]rtrrfl

(26)

, ls)
rra_\(ulr,r.'rr4cr, oc v l',. . c r,rc[o,,rb3oBarrr{etr oAHo-
pa3rrr,r\ rlBerol lra 6.[lreriut BoBAylrrHrrrx Nrac-
IraxoAr{rcfi Barerr nyrerr perxerrrfl (11) c uaae-

B tratnclr pitcuoplaielllrlr Lrr\ro,lcn lra6.rtm,,1arr'.ur,lrr,t11 lrareplra.[, 11o.rryqeH-
nr,u.l B cBoe Bper\rrr na 20-cu per!,reH'rope Itpr,r.rroioii o6cepnarripr.rrr c norrorubro
cypbrrrrilo-qestrreBbr\ (I)3Y ll cnerosu.lr,rpoB, trocraroquo 6,;rraaxo BocnporrsBo-
AI,IBIilI4x dorouerpl.rvccli\'rr) crrcrrlr\rlr .8, Ir'.

Cnlrcori tr{croirbiJoaarrrrrrrr rrill) 3}reri;l 6.rr,rBlioro rIBera npr,IBe71eH n ra6.n. 1,
rrapLr BBeBiI paB.[rrqilr,rr tlBcroB rrr]perruc"uerrr,r s ra6r.2. IIa6;rrc71eur.rr nap o6o-
I'rX pOAOts tsl,lnO"rIlIrl"rII4CL B COOTtseIICTBL{II C paCC}IoTperrnor,i nr,rrrre lrero.qranofi.

'Ia6rrrrqa I

Ct(zt, t) Xr * Ct (u, t) )'t - a (Xt - Xi
l(lJ - f'): ,ir - (ll - I')r ,\.:l

(Rn"rarcrqerocrr A rra.rrororr (21))
BpeNrcr.rrrnr -\ na6"urogerrlrfr area;1
cax. Vlo.rneHHr,l€) Brlaqellrlg ac
crHr,rlr b".

Ilo-
nlep

rra pd
RS

H a; narr rre

3Be3,q bl
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Ta6nuua 2

Ho-
uep

traphl

Haasarrrle

SBesEbI
CneHTp ,, - ,,1 (B - v)rBS I

ITenuotI 
I 

lleproqII

316

326

414

432

432
493

5201

5255

{060
1070

6337
6341

6341
6342

7385
7390

?386
7405

739{
7409

7664
7672

77rL
771,8

7718
77t9

7883
7896

8795
882t

8987
8988

94 Psc
97 Psc

97 Psc

107 Psc

6 Boo
{0 Boo

17 Eri

-
4 Vul
5 VUI

cr Vul

Z Vuf

t4 Sqe

t5 Sge

18 Vul
19 Vul

{9 Vul
20 Vul

5 Del
7 Del

55 Peg
58 Peg

o2 Aqr

6ii43
5,68

5,53
5,93

5,93
5,24

4,94
5,66

5 ,99
{"o

4,98
5,72

5,72
6,09

5,19
5 ,63

6,19
4,45

5,83
6 ,34

5 ,50
5,80

5 ,53
5,49

5,49
5,92

4,42
5 ,02

4,51
5 ,39

5 ,26
4,51

'11'18

-0,01
1,12
0,14

0 rr4
0,84

I ,41

-0,04
i,02

-0,09
{,60
0,00

0,00
1,02

0 ,97

-0,05
0,52
I ,50

1,54

-0,11
-0, 13

0,61

0,08
| ,41

l,4L

-0 , {'l

0,04
0,74

1 ,58

-0,08
1 ,35

-0 ,04

I ri,l 9

-0,03
l,l2
0,72

0,12
0,82

1 ,39

-0,01
1,01

-0,09
L,$2
0,00

0,00
1 ,06

I ,00

-o 02

0,50
I ,51

t ,55

-0, 
(t

-0,11
0,59

0,07
1,42

7,42

-0,12
0,05
0,68

1 ,56

-0,09
L,34

-0,02

-
0 ,821

-0, 780

-0,780
0,256

0,209

-0,797

-0,2s7
0, 709

0,756

-0 ,879

-0,708
0,625

-0 ,894

r0,
*0,004

+0,004
r0,
t0,

K2 III
B8

cKl
44 III
A4 III
Kl V

K4 III
A0v
G5
88V
I{3 III
Atv
Atv
Kl III
KO III
A0v
F6V
IVIO III
sM0
AO

88 II-III
cGl
A3 III
K3 II-III
KS II_III
87V
A2V
G5 IV
M2 III
B

K4 III
89,5 V

0,11386 t0T
-0,809 t0,

0, 280

-0,645 t0,

-0,645 *0,009
0,032 t0,004

0,591 t0,004

-0,786 t0,007

0,1,675 t0ri005

-0,552 10,003:

0,600 r0,006

-0,401 10,005

-0,401 +0,005
0,308 t0,006

0,489 t0,008

-0,628 *0,01{

1,112 10,009

-0,525 
+0,006

-0,525 
+0,006

0,560 40,007

0,473 i0,004

-0,635 *0,018

0,832 10,009

-0,566 t0,006

*0,004 0,553 t0,oo6

0,019 t0,009
1,004 rd,008

40,

1,031 +0,007

-0,646 10,009

-0,644 t0,005
0,065 40,004

-0,464 10,005
0,908 t0,009

0,908 10,009

-0,651 10,008

0,481 *0,006
0,161 +0,008

1,050 r0,0100,760 t0,
-0,848 t0,

0,535 t0,
-0,789 t0,

r0,
10,
r0,
+n

tt

,1,2

t3

L4

15

t6

10,004

Itpolre roro, rleroAot\I HolrrpoJIbHblx sBeBA [6] oupe4euenr.l BHearMoC([epuble uH-

cTpylIeHTaJILHLIe qBeTa Bcex 3Be3A, BXOAIIBIIIIdX B yI{a3aII}IbIe BLIII]e uapbl.
B Haqecrse ar(crrrgl{quouHbrx aBeBA 6rrrra racuo;rr,BoBaIIrI SBeBA6I pa3flutlHoro
rrBera 38 Feg (89 V) u 68 Peg (FB IV).

Ha6;rrc4e"ur{.s Br,IrroJIH.flJII,IcIr B Teqegl're AByx treprloAoB: nepBblfi^(I) - e an-

rycre rr Bropofi (II) - B ceHr.fr6pe-orrrfl6pe 1969_r. c pasHr,rr{r{ o3Y, uto ga-

BaJIo paBJIIIsEbIe UHCTpyIIeIITaJIbIILIe CIICrellbr. ,(auurre o6 o6oux IIepl{oAax
trprrBeAeHbl B nepBLIX qeTlipex KOJIoHI{ax Ta6[. 3, rAe yriaaallbl IIepI'IoAIr,

4atrr 
'ua6.nrcgenuft u suclo IIcIIoJlbsoBaHIIbIx ycJIoBHbIx ypaBIIeHIIfi (11)

n (26).

10

10,

B1



ILlHc.rol

vnats- I
HEII II ft I

(16) 
|

Ta6,'rtrrla 3

-0,846 
+0,014

-0,817 +0,014

-0,790 t0,019

-0,81:J t0,008

-0,775 
+0,007

-0,575 +0,02Ir

-0,555 10,026

-0,555 t0,04ri

-0,5511 
t0,044

-0,5ti1 +0,011

-0,53iJ 
+0,007

I,020 t0,013
0,966 t0,014
0,999 10,010
0,971 t0,022
1,002 +0,014
1,007 r0,009
1 ,005 +0,007
r).981 +0,005

0,986 t0,019
I,0t5 +0,010
t,034 r0,037
l.[t11r t0,037
0,993 r0,070
1,019 t0,064
1 ,010 +0,006
1,016 t0,005

-0,037 t0,007

-0,013 +0,007

-0,015 10,007

-0,004 +0,013

-0,020 +0,009

-0,020 t0,006

-0,022 10,004

-0,016 +0,003

0,003 t0,012

-0,016 10,005

-(),032 +0,022

-0,028 +0,019

-0,006 +0,034
--0,029 +0,030

-.0,016 +0,003

-0,021 +0,004

21 . \'III
22.\IIII
25. VIII
26. VIII
27. \'tII
28. \/III
flo rccM uo.rau
IIo rolon xorrr-
po,rIr,Ilr,rx 3t]0iJiI

27.I.X
29.IX
3tt.11i
()7. X
08. x
09. X
IIo rcon uoqalr
trIerololr rto,rr'-
poJIbrIl,r\ :il]0illI

LJ

5

ir)

t4

38

12

ll,

11

42
16

14

4
l-r

92

8

7

5

;

II

l0
o

l4
tJ

IIo"uy'1p11111re B peSv.rlr,Tare nocrpoerrrrrr rrHCrpyrrerrra.rrbHoii qneronoii cra-
cr€trltl r\IeroAoll ItoIITpo.iIbIILIx SB0BA I(BCTa C0 naubt c r.rx Cp0AHI4TII{ olllrl6Ha-
IIII AJ, O6OrtX UepI{olIoB B BOC[,]rr,rx r.r AeBrITr,r_\ Ho.rrorrriax T;6il. I fi2,

corroc'rirn.,rqrr Suarrerrtr4Fr co c uasectrrbrlrr{ SrraqeHrr.srll,r B - v, B3flT6r}Irr
U3 IiaTaJIoroB [7-9], 6t,t",tu uonyqeHr,r rio3${uqr.ren6r Oc fi bc A"rrfl riairiAoro
nepr.roAa B qe.rrorr. 3ru 4arrril,re rAriixe [pr,rBeAe]rhr B ra6.[. 3. cpe4nrae Srraqerruff
'),c uo.n_\'HII.rII4Cr paBril,rlrn 

--_0,016 + 0,003 A.rrr{ ilepBoro rrcpr.roAa u -0,021, *
-f 0,002r - A.rlfl Broporo. Ifauorrrrurr, rrro l.rrrr crrirt'rg,r B-- V uprrrrr.r[{aer;;
T:') : -0'02.IJaiigerrrrr,re Brr.rrrcirrrrr rioltf$nrllrertroB ua tl
pvuerrra.[b]rbre r{Rori} C,, n cllcrtinry B -- V. eru
lo (l6ourr rcl)r{ollitM, rrprrBeAorrhr g lro"-rorrriax 7
01'01. Cpeluec riBal\pilruqrror] pacxo;riAerrr4e
c0craB.[.ser - 0":01.

.[ara, 1960 r.

21 . \ ilI
7.X

lr" nr,aeo.[u.xr,I trepeBecr],I Irrrcr-
que'ra (B - V)r, ocpoArreHHr,re
'ra6,r. 1 u 2 c otipyrJreHr{err Ao
ue?ril{y (B-V)rnB-V

I{oer}{lrrlrrerrrLr rrc, u hc fi 1,!") onpe4e.,rrr.rrr.rcr, rrlH A"rr.E orAeJrbrrhrx Hosefr,
TaliI4A.rIrIIiailiAoroIIcpxoAa B Ileitoll, Lrcilo.rlr,Bys yIaBHerrrrrl(11)u (26) u xa-
T-a.'ro;{irrLre qnera (B - IZ). Pea-v.rbrarr,r [prrBcAeHrJ n 1-_r, (i u 7 rio.uonnax ra6;r. 3.Ila ra6,,rr,rqsr BrrAlro, qro pacxoxiAerrrre B arraqeHrrffx xoa${uquenroB rrprl
onp(lleJrerrr{I ux paB.rrr.rrrrbrt{rr nrero/{at\{u i\irrr ac cocraB,rr.E0r 0,03_0,04, a AJrfl
b" - 0,01-0,02. Bo.nr,uroe pa3.rrr4arue r Brra.relrrrfx noa${uqileHTa ac, oco-
6ctttto 2t.VIII, IltiBBarlo, ro-BIIALIN{o}ry, ueror{rrrir{r{ BrrarreHu.Erll{ LrctroJr6ao-
Barrrrbrx r(BoroB (B - V).f[.rrn npoaepnr,r BosNro;.riHoro BJrr{.aHu.s oruu6on xa-
Ta,rr()irrHr)rx grraqerrufi (B - \'),q.,ra no.rcfi 21.VIII u7.X onpeAe"rreHr4e rioa{{n-
qilerroB a"ub" 6br.no aauoso upoBeAelro co Brraqerrfiflura (B - V)r, oop"gri"r-
Ebrrrlf }latrrl{ Br,Ilre. 3ro suo"rHe o6ocrronarro, uocrtoirr,Hy arraueHun (B - v)x
6r,r;ru orpt';leJleHr,I no Bceri coBorivrHocru na6"nro10ur,rii Ba [arrHbrfi rrep[on:

BLrsnc"[eHnr,Ie rar{rrrr cuoco6olr arraqcrrr.Lrr -rioo$$lrqneuroB cocraB.rrflIor:

a. h .(5), c ,c

*r),795 l),980 --(),01u

-() ,515 1 , 023 -.0 ,025
QO

ff.p, I

oE 
| 

'['ara' 
'1)61' 

r'
tI rrc,q o
y paB-
IICHIIfi

(1t)
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/ t,voc

o(/f

/ t,cac

orrpe4c;reuun qneroaoii sricrrlrrurulrr /I,'lrr HorilI 21. VIII (a) tt 7. X 19tj9 r. (6)

COuOCrar;r.s.rI ATu AIItlqOlIu.a C npl{Bcllt'rttltlNtU B ta6.r. 3, BIIAIIIT, UrO Xoa$-
(ruquenru gyt,2l.VIII, rari pctJrio Bt,rl(cJrI{tsutl,tecl ro cpaBItoIILIK) co cpeA}lrI[IIl
3 Haqe IIun ltIr, 3 IIaqIrTe.rl IrIIO V.il yqlll I4.il u c b.

f1aunr,rc ra6.n. 3 rroaBoJrrrror o6ptrrurrcn rorlopL Ii repBottaalA,rlbllo [ocraB-
lcllrrofr BaAatre - ollerrrirr ToqllocTr,r orpcilo.rltrltl4rr DItcTI4HI{IU4I{ rrprl rIctroJIF,-

3otsalrrrrr riaTaito?Iirltx arrtl-rerrllii (B - V), pelyqupoBaIIII],I\ Ii I'lHCrpyMeu-

ra,rFuorl crICTcNIe rlneron C,,'

flr; 2L.VIII u 7.X c rroNroIIUrIo tfoprrl';rr,r

a" (t, C) : a"(t, Co*) - ?" (Cox - Cu)

tro tscglr ua6;rro4erlra.flrr ETllx rroqcii 6i,rnr,r nt,tqrrcJlCrlln BIIaTIL)ttltn (tatiropoB rIBc-

rouoiit Dricri.rrrr{qur{, fipr,rBeAorrnric ri r\tscrr,' Co cttcrr.rntirlraorrttoi'i uBCB,ql,I ti8 Pcg
(pracvuori) . lIpu arorr 6t,rru r'rcno.trb3otsAIII,I c.ne;Ivtou1r'lo Btta'tottux Co:

1) onpe4eJrerrrr],re c norroulrJro nocrpocIII,Ifl {iyr14alretrra.rtr,tlot-o I{ara.xora
(Ho;rolirtrt 8 lr 9 ra6l. 1 u 2) - rorIHI'I;

2) onpe;l(r.rrellllr,te LrB -YpaRIIe'IIllx (1) co sllilqelIlr.Errr'r (/l - V), Ils.flrlrlIu trIa

rilrrl,{oroB [7, 9] c rioe$r[uqracrlrtl\It{ Ac, D" n 1'!'), ilo;iyqclItrLI-\lLI A,rIrr gatrtroii
uoura (tio.norrttrr 11, 6 ra 7 ra6.l. 3) - lipocrlllil{;

li) onpeqc.rrt'rrrrr,r(), tii:rri r{ Bo Broporl c.lvqiltt, rro c rioo(fiilttll,ICtttllrtl.t rz., b"

r{ .yc, rro,rry{e rrrrrJtrr{ c rraiigcrrrrnrNtl,I alIaq('\tlrI ntrn (B - I)r, - ltpyiliriI,I.
Ha llr,rcyrrriax uilrrcccrrr,r r.r Brrilqorrr,ra tpattropoB DltcrIdlIiiqLIr;r, rroil]'rtt'ttllble

c rolloflbro Dricrrrrriiqrrorrrroii alt'a4t,r B Irpol(lccc rocrpoclrnfl IIIICTpyTI(']ITa'rrb-

rror.o liilir':l,rror a (rpl,vro.irrrurrirt) . Cu"rottt ttar .rtLItlx{fl rrpol}oAoIlit tlcpeB Toqnrl
I4 TII(,) i.o;rrrrnlritrr, nilnSo.'rt,r' 6"'ti,tBrio coorBCTCTt'iyn daritr,rvcc!ioxt-Y roily 3n-
cTi{llliurflI 3il 1lo1lL.

PaCCrrtOrpcHLt0 pIIClrHIioll 11OtiiillIJIlileT, liil ii I1 C.rIt'llgllit.rIO OiliIIAAl'L, B.rII,IflIiIIe

rreroqtlocrll liilrit.iroilirllJx Bllit.Iouuit, a rilri?IiLr Builqurc"rILlio rretlbIIIvIo roalllocrr,
oupc/{o.rleIrtra ,}artroptr aticrr'rlriqrlrr Lto IaHiIl)r\t oArlol'r rloalu - tlilr,tStia ege'cs

Aoxoi(lrr;1o 0,03. I{o r,r irl rorrrrocrrr -s}JJrlcrctI RrIo.rlItir ;1ocrilror{rtor:i nplr Aut[-
$cpL'll1rrl.-rr,iu,rx rra6;rroi leru.rflr urlp(,rI('rTrILr\ BIl.-)ili'(. 'Iittir.mt r;6pleolt, Irclo.itb-
BoIrilIIrro BlioBIrn cpillrlr(lrrrrrr IJ riiiq(,crRC IiIicruIIIiqIIortttoii rto;ricr uotlLICLtrL l'otr-
Irocrl, irir6.'LloAorrrrf{ nrrl)c}{rjlrrri,rr nr]cBA, uo rpc6yl lIr'1 rittrir{x roriyll(rIx AottoJr-
Hlr1'0.rrrrlu,i\ irir6.trrollcrrrrii. jio;rcc o.rro;rilIo olpr)neJleilr{e riortltfr,rqrIeHTa 'l'", Ho-

) 17tt- Til,rnMcriolt o6cepnaropxu, r. 54
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Tophlft, Hali uaBecrrlo, Ilolr(er Hecrio,rblto lleH.grr,cfl or HoqI{ Ii Horr[ tr{ B TeqeHrlc
uoqu. I{a Bcero cl{aaaHHoro c,rreAyer, qro ryrrrue uo46upars 6o.rree y4a.rtrHHr,re,
IIo 6rr43r{ue lto rlBery BBeBAbr cpaBHeEr.rfl, serr 6Jrua]io'pacuo.uoinerrHr,re, Ho c
6o;rr,uroft paauraqefi B rIBCre.

B aax"nrcqeHrle c.[eAyer orrlerlrrb xpafrurorc ueo6xogralrocrb otrpeAc.r]eutr{rr
BoSIIolr{Ho 6o;ree roqur,rx anaseunfi BeJrrrqrrH R r{BeroB p.rrAa cueqlraJrr,rro nogo6-
paHHbrx trap 3Be3A B Cr{Cre}re u, B, Il Airfl otrpeAerreHr4.fr xoe{{rqlrenroB pe-
Ayr{qlro}rrrbrx Soprry.n (1) - (4).

Anropnr cqrrraror cBor{}rAoJrror{no6laro4apllrr, H. II. llerpoayu I'. 1l . .llari-
TLI OHOBy 3a nOI{OIqb B trOIrOTOB}ie CTaT}'IL

.(era6pr, 7974 r.

.Ilrrreparypa

!, !, XypAl. B c6. <rX{etoAn^a_crpouoMrrrr). Pc4. B. Xrr.nruep. trI., <trInp>, 1gti7, c. 1rr7"
2. M. Jerzykiewich. Lowell Observ. Bull., 1966, N 137, 320.3. It. {0.-vyrafi_rtoc. B cgr_<lleroAu rrccrreAoBarrr.rfi trepe}rcgHr,rx :acagi> (peg. B. 6. I'Irrxo-

tton). M., <Hayria>, 1971, c. 117.
4. c. B...IIetepecola, B. E. IIut;ouoe, E, Pat6na. trIaa. Itpr,rlrcrcori acrpo(pna. o6c., 1gtiS,

34, 69.
lt. IL L. Johnsort. Basic astrolomical data. K, An.
6. B. B. Huxouoe. Ilact. roru, c. 3.
7. H. L. Johnson, R. J. Mitchell, B. Iriarte,

Planc[. Lab., 1966, N 63.

Strantl (Ed.), 1963, p. 212.

W. Z, Wisnieaski. Comm. Lunar.

8. Cal alourre ol'Lriglrt stars. D. Hoiileit lLld.) Srd ed. Iew Haven. 1g64.
9. foI . Jrrnlkiru.icz, l(. Srr,kor.ski. Publs Astron. Soc. Pat,if., I966; Zg, N 46J. ;46.
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II;i tJ 1'ltl'I11,I Ii I)bil'IC IiOll :\CTPO(DII3IIrIE C liOIf OllCliI'} B AT OPIIiI

Torr LIV, 1976 r.

CBOIHT,IB JIA}II{bTE O PACIIPEiIE.ITEHIIIT SHEPTI{I,I
B CIIEI(TPAX 3BFl3i[ PAHHI'IX CIIEKTPAJIbHtIX I(JIACCOB,

IIPI'IBEIIEHHI,IE H CI'ICTENIB OttA - ruI'IXl[A

B. B. flnxouor, f. A. Tepea

Orrv6;rtrxonanur,re pfiAou aRTol)oB ItraHrrr,re o I)acrttl]oAe,rerllrr 3nellrIIII n crexrpax 363

ene:r;1 O - I"0, pclyrlrrpoBarrbr ri cncHrpo{ororrctpttvcc:rtoii ctttrtcrto Oxtr - l1InrAa, ocrro-

raurroii tta a6co.titornoii xa,;rrr6potnc a Lyr.
Ha ocnonanrrrr Droro lraroplraJa iloiryrroilbr AJrfi prrl(a ]I]IcHpcrlrhrx ara.rcutti'I IIJTIH BoJIE

B Arrart3oile 3300-7100 A orrrocrrrr!.u.rJruJo pacrrJ)oALrJICIlrfl JrI('prIIII. iloplrllpoBarrnbre Ha

I{JurHy lro,rlnbl io : 5556 A.
oqonctrlt Tart;.I{r'BiloaTt\toc6r'prilno:tila'roTilrF crrotitlra,rurtUii lttol,rertt,locttUii ocsoluctt-

Eocrrl B ept/t'"ttz."err'A A.tr.tr A,'tItIIti BoJIHLI io - 5l-r50 A.
Oqesra rorrEocrrl rro"rryarcrriblx IIarrEbrx IIJifl pacrrpcAeJlolllr.s 3Ecprrrtr Aaer ocEoBaHffe

npcltrro.xararl), qro B pr{l1c cryqa('B rrx rrorrrro rrcrroJrr,:loBarL /IJrtr riaJIIlSpoBnrt cncnrporloro-
lroTprrqcc Krrx IIa6rroAorIIlii.

;\ SUXINIARY OII DAT,,\ ON ENEItGY DISTRIBUTION IN THE SPECTRA OF

EARLY TYPE STARS IlEilLrCEIl TO TIIE OKE - SCIIILD SYSTE\I, by V. B. Ni-
irorror. arril G. A. Terez.- Thc data on cnorgy distribution in the spcctra ol 303 O - F0

stars publishod by many anthors (Tabto a.)havc bccu rccluccr.l to tho Ol<c - Schild spec-

[roplrotomotric systcm. using thoir rccerrt calibration of a Lyt.
On tire base of this material, rclertivc cncrgy tlistribution norrnalizcrl at tlic rvave

Ielgth }ai : 1556 A has been obtained lor a sequcLice oI wavo longths in thc spcctral range

3300-7100 A. Absolutc values of orrtatmospherical spoctral cnorgy Iluxcs in erg,/cm2 sec A

at 7,: : 5556 A are also calculatod. Estirnatcs of accuracy obtaincd lor the rcducod values

o[ cnergy distributions shos, that thcy could be used lor ca]ibration of spectrophotometric
ohservations.

f{.'r.ri uayuenl{.a pactrpeAC,TIerrrla allepruu B ctreHTpax 3BeBA, raJraKrrrn, Ty-
I\ralrrrocrei.i rr Apyrux rre6ecHLrx o6tcruoe rrco6xoAI4Mo pacrloJlararr, IlaBHol[ep-
Ir{) nepcfi pbrBarotrleii BCe [e6o cerbro cneHTpoq)ororreTpldalecrirrx cralrAaproB -
BLtoBA c rlBBecTHLIIT paclpeAe,IIeHIrCrI aEepIIIu ro ctrcltrpy. Tarias cerr AoJrE(-
rra 6r,trr, coaAarra B parrxax LrAr,rHofi ciler{rpo(boro}Ierp[sccnorl cucrellll, Ha oc-
1ron(' IreroAoB dylrAaMeura"rrluoii acrpo{ororlcrpLIrl Il] tl neuocpeAcrBelluofr
a6co.rrrorHoii ria.rtrr6poRr{id rreltRr.rqrror-o Bnc3llrioro craHAapra tro ocIIoBlIo}Iy
.'ra6opilToprroilrv Drroprcrrrrrecriolry craHllapr-y - 

qepHor{v rcJIy. fIcpBuqublfi
tsBcBArrr,rii craIIiI:rpr i\o.rlHicII 6r,r:r-u 4ocrynoII /1"IIfl IIa6rloAeIIuft nalt ua ceBep-
r{oro, TaH rr I,I3 xliriHoro no"-Iyrilapllfi.

B uoc.uo4Ircc Rpcrlfl R. M. TeperqeHrio r,r A. B. Xapnrorrorllxr co3[&Ir&1
flpr,r\.rclrrrfl /Ir.ldldlL,peI{qtr{a.rlhrrbrr"r }IeroA rla6rroAeuu.a, cerb clleItrpo6oroMeT-
llrrqeoHnx craHAapToB Airfl cr,B0prroro He6a [2]: Ifenoropbrnl II0AOCTarItoxI 3TO-

ro B0or,tfil rlclrlloro Lr rr)'iHlrolo IrccJreAorlaHmtr tlBllflaTc-fl, IIO HaIIIt'IIy IIHeHI{IO,
rrcflo.TrE,3oBarrl,re BTopuqrrrix crorl[flproB, Ir0 orHocflIrlrlxcfl ]t cAl{rlofi cueritpo-
$orolrcrprruociioit cr{crerr(); pacfipe4oJrcHrre arrcprrrr{ B ctrclirpax STtrx crarl-
JIaproB 6pa.nocr xan cpeArrce no [aHHhrM paaru,rx aBropoB. A6co"nroruar or{ep-
rerriq(,cHafl liaJrr{6poBr{a nepnr4qrroro BBeBAHoro crarlilapra oclloBblBairacb rla
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ero trprrB.flBne ri qeurpy Connqa, A.rlfl rioroporo trprrHllrIaJlocb lrer(oropoc cpeA-
Hee BHaqeHrre tro lrrlorr,rilr ucroqHr,rria\r. Tanofi croco6 na;ru6ponriu flB.rrrrerc.g
fopa3Ao 6o.rrcc c.rro;+iHr,rilr rr rrrrorocrytrclrqarr,rM, seilI HetrocpeAcrBeHEa.[ rrpu-
BgBHa BBeBAHoro craHAapra n ;ra6oparopl{I,trl ucroqrllrFia}L

B rractoaq,ce Bpelrfl rrlreerc.E rnroro Apyrrrx [cc,rreAoBaHr,ri, B I{oropLIx
otrpoAe.1rfl.-rocb pacnpcAe.rerrr{c Drrc]lrrr[ R c[eriTpax 3Be3A, pacIIoJIoxicIrIILI\ B

ceBepuorr r,r rcHirrolr tro.rryruaplrrrx. Ifo BCe orrr.r oqeHrr paBHopoAHbI. Hexoroprte
CtrCqra.IILHO CTatsI{JII4CE, A"jIr{ trO"[yqLrHII-fl BTOpIIqIII,iI 3]ILTpIeTIIqCCIiI{I CTaI-IAap-
ToB, AaBarr (rariru.rccnoc paclpeAc.rleHlre I]IIepTIIII B crl('Iirpe. B lpyrnr aBropbl
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I,rHTcpccoBa.rr[cL a([{eHrr,rBrir,r}rr{ TerrtrepaTypa]\rrr 3BeBA, qTo rp06oEaJro srra-
Irr,rfl pacnpcAe,'rrrErrfl srrellfrrr.r B rrcnpephrBr{orr ctrorirpe, }lalreper{rrf BeJrr'1cb
Haii ts Ar{ctipcrIILIx A"rrllua,\ Bo,ItII, Tilli rI clia}IrIpoBuHrICl\I ctrt-ItTpoB. Pacupc4e.re-
Hrr0 3rreprl4r{ y treptsurlroro cTallAtlpTa, o6brar}ro cr Lyr, lprrH]r]ra.rlocb pas.rrriq-
rlbtlr. Pa3.rrtlqIlLr[r 6r,t,ro rr IIp0ACTrrB,IIcrrrie o]io}rqareJlb]rlrx pc3\'.-rbritroB: a6-
co",lI0Tr1l,111 I{ OTTTCCLT1L'.rr] trrri}1 - IrOllMUpOBaIrlrbrlr Ii paB.rIUqHL]II [.it1111;i1t nOrrr.
3tta.tctrlic cnciirrpa.ilrrnoii crrcprcrrrrrccrtofr ocrrctrlr.rrrocrlr Aa Ba,rrocrE, r{ B pac-
qCTC IJA CIiIlltIlqIiI,Iii I1}ITCPI]AJT I\.TIIIII BOJIH II IIA CAIIIIIIqII],IIi II]]TI.']]Rt1.'I q'ICT0T.
Tattar crrryaqrrr ripiliirrc Barp)'i(Irrior rrctroJIr,BoBarrl,rc aroro 6onr,uroro rI RCCrJ-

rra qc j rI l o r{) Irl 6.--r roi'lartr.rr l,rroro }rartprra.ria.
Il lricroxrit'ii crarr,t' crirBrrl'cl BaAarra cocraBJr(-nurr cBoArirr l(arrlrr,r]; o pac-

rrlltlt'.rr()Irrrrr 3rI|'prrlrr B cn(,riTprlr 3ri()3A Ha ocrroBalrlll{ lla6.lloltrurii, Ir0-
.r1)'q['ITIILiX C irl)rlrri.rir-'Irrrr.]r 0()To3.,1(jiiTpl,lqecrioro rrcToArl, Ir rrx prliyrirlrllr ri c/(11-

Iroii c n t lil i)Lr (iiororrr"r' 
J 
ilr.rt'c r l oii crlcrcl{c.

Clt'7ql'inrr ti6 rrcno.,ir,aorarnrofl r,rirrclllraJro rrpIrB('ilcIrLr r ra6,,r. 1, n lroropoii
AilIILI UOC.rr(/lollill'r,.'jr,flo: il.rr'r'ol)br 1r uorrcp ccLr.-Irir.r; Ircc.I(,1[ol.rilrtI[,Iii /tllaIraSoH
cltcIiTLlil; xrI{I}IrlIir c[(,riTIlii.11,1r(iro ITIITCI]BaiIa, B IioTopo]I BC"TIITCI) IlSrIOfLrIrIltI
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(6yrna (r{) yriaBbrBaer, rlro IrflTepBaJr orI-IocI4TCf Ii rioporlioBo"rruonol:i qacrl{
crrenrpa, a (AD - ri A.rrr4nrrouo.nnonoli); xaparircpl4crretia Ha6"nro;lctruii (qucx-
perHbre }u u;rrtr criaurr); a6corrorulre I,r.rr{ or}rocrrr€.TIr,IIbIo rta6.uro;1rrir,tfl, a rali}Iie
AJI14ITa RoJlIrrrr, uo nolopofi Hopr\rI{poBa.rrr{cL orlrocr{Te"-tLIrbIe rra6.lro;1enr.rR;

$oplra I{cxoAH},tx l(aHnr,lx: E (}t) - crr.rirparbrrarr IIJIorlrocrb Dttcprc'rl4qectiofi
ocBclr\eurrocrr4 Brre arlrocSepr,r, paccqr4Taurrali nii enr.trrrvttr,tfi rIIrl'cllBa,rr I.[r{rI
Bo..,rH, .F (1 l)t) - To }fie, tro B pacqere Ha eAlrllrlqubtfi r'trrl'e1lt.i..i tri,(','()r* nt ()t) :
: -2,51g E (7') u m (11?u) - -2,5 lg F (11]"); rpI4ILErbrI-I nepntrilr,iii crarr-

Aallr c c()(iTBeTcTByroltrei,i ccrrrHofi; TJIICJlo I{cIroJIt'SoRaHrIr,Ix 3RC3I.

O6rqnir IUranaBorr JI.rrrlrr DoJrrr, oxBarr,rnaerrr,rir rcc"ncTloBaIlltriNtId nplrBeAell-
rbrurr B ra6.u. t, cocral].r.scr 3100-10870 A. IIti 6o"T r,rrrrIllct'Ilo pa6ot nr,r-

ro.rrlr.frJlocb n 6o;nec yBrir{x /ruarlaBoHax. tr4cxo4n I,IB )Toro, cBo/'IIta orpalluqclra
nxana3oHolr or 3300 go 7100 A.

Pacupe4c';rclrr{c aneplr4u Aaerc.s lraurr B orlroclrrcJibrrrti,i t!olilre: HaH .TIora-

plr(ilrn cnerirparbrroii oHeprerr,l.recnoir ocB[rqe]rHocrrl BIle arrtoci[epn Ha eAIr-
Hraqnrrit r4rrrepBa,[ IJ]IrrI BoJrIt E, (I), IIop],LIpo]raIIIlHe rro ]'u =-. l-r;556 A (t/]"0 :
= 1,800):

lg E,o (X) : lg E (r!) - lS E (),r), lg l'\ ()'0) :- 0. (1)

lloarolry repBril\r orarroilr noAroroBriI,r cBollr{r{ 6rr;ro upranelolll4e Bcero ttc-
rroJrr;BoBaIIHoro rlareprla.rra It nr4y (t), Iioropoo l.rlerlelrrapIIo u IIr-r rpt'6yer
uor{crrcE14fr.

f{rurrrr Bo.rrII, A"1.s rioropltx HilxoALIJIrrcIr aIIaqeIII{-q lg.E-v (I) (clr. ta6;r. 4),
Te ?+ie, uro y Orra rr Ilh.rnAa [.3]. Ouu qerrrpripoBarrrrt IIa vqacrlil4 rloilpeplr]tHo-
ro ctrel{Tpa AJr.E BBeBI parrHrrx cnerirpaJrrrlrrnx Iiiraccc)n. 'Io",rr,tio Blrecro A"nIrH
sorrr 1,1,4167 u 4255 ue.flra [ : 4200 )\, r(oropafl rrc]rilrr littlt ptll nocpcAllle
MeiriAy JII4]ll4.flrrld I{.. l.r Hs I,{ rfoF(er crrLlTarr,cfl cno6o;ilroli or B.u14rIIr}l.fl:lrllx
rraurafi A.'r.rr r4urepBarloB AJTI4H BoJrlr Ao 50 A. l{trl& Bo.rlllhl }" :4036 A 6r,r.ira

coripaEelra, xorn Air-fl rree, Han u uila1J"4167 u 4255, uolrier cliaaarlcr BJrl4rltlue
coceAnrrx BoAopoArrr,rx Jrtr{Hr.rr"r. 3ro rpc6yer Hcrioropoii octopoitilrocrrl nprr
IICnOJILaOBaIII4I,I AaHHLIX AJr.s )"4036.

Br,r6par:naa trocJreAoEare.rrr,HocrL, A,rrrrr RoJrlr BitcTaBu"rIa IIac orpilIIrlqIrrb
cBolury BBeBAaMrr cnel{rpaJl},Hlix riJlaccos O - F0.

Cre41 rcu1ufi aratr - npnBeAeHl4e Haii4enur,tx grtaqertrafr IS Ew (X) I{ eAr'I-

uofi crrexrpodorolrerpraqecnofr clrcreNre, Horopa.s oilpeAeJr.flJracr, nr,i6oporu nep-
BAqHOro SBeSAHOIO SHepfer[aICCKOfO CTa]rAapra.

B xa.recrne ralrioro craHAapra 6r,rlo npurr-sro a6corrrcrHoe pacEpeAeJIcIII{e
BHeprrru B cnenTpe a Lyr, otrpeAc.neurroe f)riorr u flIu.[Aorr rlyrellr r]enocpeJ\-
crsertnofi trpI{B.flariLr BBesAr,r ri H€crioJrr,r{rrNr rro1eJrnI\r qepnoro re.rla I4 rialra6po-
Barrnorry Jrtrl\rtroBorry Rropr{trHorry cranAapry []1. ERllucrB€\]rIrIiNI He/locrarlio]I
arofr pa6orr,r flBJrrrercfl )'rrI)oqerrrrr,rii v.rc:r Beprl,ruaJrbIIorl r,r ropr.raoHra;rr,nofi
ar{cTIrrr}iqlllr, AJrtr IioToplrx IIprrIrI{N{a.rrLrcb rreHoTopbre cpoA}II{e atra.rertllq. I'Io,
uocrioJrr,rry na6rrogcrru.E BenI{cE, rra }latouapctioli o6ccpnatopurl rr roJILEo B

rraI4.rlyqIUue uoull, oruu6Hl{ 14B-Ba 11(,Aocraroglro crpororo yrlera elicrl4rl}iIU4I'I IIe

Ao.Tr?rilrbr 6r,rrr, cnorr,rto-Hn6y71r, BuaqrlTeJrbnr,tltn. flc",ryqeIIHYro raliul{ fl)'TeM
cuerrirpcl$orolrerpualecxyro cr4crerry ccTecrBerrrro IIaBBaTL Ctr{crcrrolll Otitr -
Illu.:r;qrr.

fl,arrrrr,rc llhu4a, Ilercpcola n OHa, a rariirie f{lrnrioitca lt llctrrrn ro.rlYqe-
nr,r u lrofi ctr{creNrc rr 11I{rtalil.{r pr./{r'rir1nir trt"rl--,o6ouit.,Ir,I.

,(arrrrr,rt' f)rra, Xai.recri, liarrepr, I'aiirorla u Ito,.i,itr"lpa 6t'r.,ttt 11,'rt,r'rtI,Ipot)ii llln
ri crrcrcrrc Olra - IIIlr"lg;r 111.pr'B;i L1r', ro'r'opart 6r,r,'rl r0I)Blrrnrnl\t c'r'irlti'till)1'{).\t
n pri6orrix rrepeqrrc.rrctnll,r-\ aDTo]ion, Ir() l(.lt{ riorolloii otrr,r ITpITIIII-\ri}.r1 lI paB.llLIq-

IrLrc piicrr])('lloJroIILLs Drlcli'ITtt (crr. ra6,,r . 1). [.'u l)1'()ro ]] Bltilrl('IIIrrt iC. /inr (i)
IiltoJrL.{.liIicr, II0IIpaBr{Ir, }11t]11'LrBilto[irit pa3,:r11ailrfl r] IrJ)1rrflTON I] t(itlllloii pa6()'r'c

Jp,.liyo (?") llrN a Lvr rr ()np(';(t'.r('ttttort Otiotl 11 ffl11,:r;1ort. It co;tltt,-i('III,llo, Iill-
J!oili(,Irlriirr ripoueA]-pir, Iiari lroriaBiiir C'r't.L6.,1rrr;( [ 7!, Ir(' LICli,r!]orlil('r' ctrrc1'otrarII-
qcciil,rx otulr6ot.l, o6t,c.rrog.-Lcril11,rr TIIICl'I)1'rt,rril.tlIIlr rril rIJ)lIatIiIiitrtIr, il ritt{ilj0
Iti,coB0[)]IIL.IIlrJ,lrr -1'r11,111.\I i]tic'|]Jiilil\trr;. orct()i(;t c,:Ti,It.v( 1" rITo 'l'()rllloc'l'l) JlaIli!l,lx
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Tofo I{JII{ IrIIoro aBrolla IIe }Io;ticr \apafi't'cpI{BoRarLCf I,tr BIIyTpeHHeft Toq-
IIOCTbIO.

A.r;rep, tl)o.rrirrr'p n FIoprorr, a rariiriLr l'yrr,eppt'a*trIoperro o coaBroplrrr{,
piiBrro riali r4 vu.,rcrlton, a ],r.r'lrer rra6.lril.Jit.ru. f{.nr rrepBr,rr illr],-\ uoo,,rreAoBil-
IILIII nopcrxol ri cr4crerrc Oria - IIIlrr;1a ocyu,ccrB.rerr qepea nroplr.rrrtrft crarr-
;lapr e Ori, rrtrlqe;nrro olile;(e.r(,rrrrr,rr"r n lroji cr{cTeNre. ll riartt.uorc Vu;rcrpoua
rill{oro }tilAciliuoro BToL)IIaIrloro crarr;1ap'ta t{0 oHaBa.-rocl. Iloerorrv 6br.[rd r,rc-
ro"rlr,BoBarrr,r celrb o6ulrar a1t,a;q (y lreg, l3 Ari, 109 \rir, e Oph. 58:\ql, e Aqr,
E Aql), rra6.trotrtrnurr{,\cfl rr Vrl.:lcrpouorr rr Oliorr, lflu.,rlorr ri llnrepcorrorr. Er,r-
JII{ BsrITl,I CpCAlII,Itr IIOlpilBIiII. IIO.IIyt1giI111re [O BCe]I C0.\II,I BBeA;laII.

/J.rrrarrr,r tsoJrrr, /-lJrr{ rioropr,r-\ nprrBo/li.r.Tr{cr, rIC_\o;trrr,ie,-Iarrrrbre v paB.irrrqlrr,rx
ilBTopoB, IIe ECCI'Ia coornol'cruotla.xrr nprlrrl'Lrrq1.,rff cBo;\iilr. Ileo6xoglrrrbrLr urr-
repnonflr{r4r,r Brraquiurii lg Z-y (}") nr,ruo.rnnJrrcb rpa$u.rr.clir,r.

flpr.rneilcrrrrLre ri crrclerre oria - llhr.rl:ta lg fv (rt) rreo6xolurro ocpeAHr{rb
jt.rtf rtiliritIor.1 aeoa;11,r. ,(,rn ororo rpe6vcrc.rr rpr{rr,rcilTr, onpe/{oirerrHbre Beca
.r{alrrLIrI itililil(oro II3 aBTo}lot}. liaea"tocr, 6t,t ecrecrgprrllr,L\r orrpe/rle"rr14Tr, aTIiI
Beca, rrcxoAfl 14B BIIyTpeIIIILI-\ oruta6orr ;larrrror-"r crrcrclrr,r. O4uttrio, riart orrreqa-
JIOCb BLIlIe, Iiail{Aafl CIICTONIa }iO}IieT COIIepiIiaTE, I{ CI,ICTehIaTI{qeCHI,Ie OUIU6ItI,I.
Iloetoirry npeAcrtlBrr.rl.,rocr, 6o.,ree qe.necoo6paaHrilr or{eHrrrb Beoa AarrHr,rx paa-
.rr{qlrl{x aBTopoB, Ircroilfl I,rB conocTaB.iIeHr,rfl pcllyqrrpoBarrurJx ri ctrcrel{c Oria -IlIu.tAa Brra.rerri.ri,i lg 1l \. (i) c coorBercrts),rux-(rrrr.r :(iiuirrn-\rr,I pa6016r IIIr.r.u,qa,
[Ierepcorra r.r Oria .'(",rn rrlreforr{urca odrqnx 3BeB,I.

[.nx rra;r71oii o6rqert BBeB/Ir,r rrilxo;(r{..,lrrc}; o.rri.:lo}roHrrrr x.rrfl ,q,rrrrH sorrr },}"3400,
:i(i00, 40llf-i, 21460, 5000 u 5840 A. Sarcrr Bbrrrrlc",rrr.rrr{cr, cpcArrrre r{BaAparrr-
ruILIe orri. orrolrrfl rro BCc]\r /(x]lra]r Bo,lr{ A,rrE lia;xgofi sBeBAri (6). Cpegu[e
3lIilrI()Iltr'tt{ 6 no sct:rr o6rqttil BBc3Aarr (6), xapanrepi43yrotqlre BHe[rHroI{] Tos-
llooTb COOTBoTCTB\rIoU{{}f0 IICC.:IeAOBarrr{rI IIo OTrror[e]rr{r0 ri CIICTeMe OKa -lllurT;1a, rr c.rrl'rir,{.rrr4 oclroBirrrr,relr J.rrfl ycrarroBJrcrrirrl Beca. Bec Aa]rur,Ix IIIlur-
ga, flercpcortt rr C)ria 5r,r.'r lprarrRr panru,rrr 1,0.
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lJ ra6.n. 2 rr pi.rsc;1errr,i il;rrr ficrro.rr,BoBrlrrrr,rx prr6or: rir,rc.ro o6rqlrx aneag
c !lIr,r.u;1ou, [[t'rtrltlotto-rr r,i Oriurt; arrilqeHrrfl, xilpilrir(,1)rr:J_vroxluo ro{rroc]1.rr AaH-
!loi'o IICC.'Ir1i'{oniittl{H i{ nprlIrfl'r-htii i{.r}r rrr'ro R(,c p,. 13 paSorrrr f{lrrirtcrrca u llen-
IIi'I, il raltilit' Vaii't'tlri'r trtr o6u1rlx BBoat;l c r{cc.'reloBiltrrrr,rlm IIIl,r"r1ort, IIerep-
c,oHolI n Otiort. lIo, rrocrio,'Ir,ltv B iri.puori lta6ore lta6.rro;{cuufl Bl,rflo.rtlrctrr]r Ire-
Iocp0i{crlierrrrr) li ct{crcri I Orta -- TIIrr.rga, }Ir,I coq.rru BoBrroiriltrn}t np,rIIr.rcarE
I{rI Boc 1,0. il pario'r'ax Yrrii't'olia n [ialrcpa ecrrr Jr.r]rrr) o4rrit o6qal 3ncoita. IIa6.rro-
;{cIlr4r{xI Var-rr'ontr 6r,r.,r 1;lrr nr-'c 0,i-i.

Htt octuruatli,tii rccoa, {11)rrBe.ltc}ru}rx l} TiI6.1.2 n ulrrrutrrnrx Arrfl pir6or f{lt-
IioIIcit - l[,.'rrrrrr rr Vtiii'l0tiii, tr 5t,i,'tII BLITIuc.TL\1IrJ cpo;lrIr]o B3BortIorrrrbte Buaqe-
trr'rx lg, v (l) .1.'trt tia;ri;(or:i 3eLiBALi. lIc.rr,afl rle rllu;lrtilrr) BirilrII,{rcJl,rtori crc-
ltrllt IIevBopi)IIIIi)cr'lt oru.icaurroii nr,rtlle rIpoq0Ayphr nr,rSopa BocoB. I-Io riari
rroIiAsa.rr aIIa.rrIIil tt{r.. \rrrarcrqlrxcfl cllci,Irlrl\ BBBeili0tilri,r-\ Brrilqenraii lg 1i, (I),
trr,l6op'toii lr.-ItI nttriir ctrc'rerIhI ilcc()n BCC6lIi:l IIa,iIo B,-rilr{t,It IIil o}ioHrIare"IIbEoe
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clleAHee SIIaqeHIIe, qTo o6bflcrrrrcTcfl, uo-Br4,iluN{oily, /locraToqro \opolllcii c\u-
/lrrN{ocTr,r0 pesyJrI;TaToB pasIurlHl,rx uccJle/IOBaru4fi .

IlpalirrauecHoe r{crro.lrrrBoBarrtrle no.ryqelHr,rr crl)e\rrr4r jlarnrr,r\ glr lg ,,.0 (f)
Tpe6yer ux a6co"1llorl43allrril - onpcle,lrerrr,rfl /(.rrfl ]iairi/lor"r r{l:} 3BeB/I cncrirpaJr6-
lrofi aHeprcrldqecriofi ocBellleHlrocrr.r Ba npe;1eJraur,r eemioi.r arMocrleplr ,' (fu)

t cpefcuz.cen,A,. Orra onpc4e,rlflerc.E coorrrourclrrrei\r, cor.rrilciro (1),

lg E (i') : lg Er (I) - Ig E (Lo). (2)

Taurau o6paaolr, neo6xognrrr) arrarrr Braq(,Irufl lg I (1.,,), riorolrlr(\ liil\o-
AnTC.fl I43 Oq€)BI,rArr0r-O BLrpaTIierrIIfl

ig 11r (1".) == 1g Eo (i,,) , 0,41m. (i',,) - m, (^t,,,) l, (3)

r11e lg E" (')") u m* ().) - ooorBcrci'RVrorrure BnAserrrr-s i(.:rH neprrrrrllloro B]l('ll;l-
Horo aHeprerr4qecrioro cranilaprir (e Lvr), a IgI (1.0) u m (I,,) - ;1.ux Tlarruoi;i
SBesAbL

Cor.rracno nprerurofi B.1ecE, lia.rrr46pciarre Orra -- IlIra.l;1a" Er.()") . j-i,l"l(j x
)( 10-12 apafcn2.ceu.A. XlorroxporrarlrqecHrlc l,rie paBrroc'ru{ 6.lt'c',xa aees;1 u }.n .-=

.. l15i-r6 A, ri coTria.'terrr.rro, r,r3Becrnr,r Jrr,!llrr, I.tfl olrcrrb rrc6o,tLuioro qI4c.rla BBeBiI.

R cBn:lu c orltrr noriair{erI BoBilro;rirrocrr, onpe/le,n(.rr14,r Ig ,L (i,,) IIa oo]{oBaITIIII
ucfroJrr,Bouarrr,rg 6.rrecria BBeBI B rlrorolrcrpr.r.recrioii cnc'rtrlre- l'. (A",rs a Lyr Vo
.. i 0,1,0:1.)

fleficrruro",rbr{o, }{r{rLrnar (2), Ha\oilr4l{ clci(yroul.lo nr,r l)ililierue A.rrfl paa-
Irocrr.r 6.uecna Ltr - (V - V");larrrror'r ;.iBer3l{r,r r.r a Lyr':

LV _ _ 2,579 Jv ti,) ti txl ax

J r tl') r'-, (1.) al.

! r'1l.'1 rn 11,)..ti"
(4)

r;1t' 7 (it) - upusa.E penriqr.rr{ $o'roue'rprauc.crioii crlcrcur,r }''.

l{a nr,rpairieuun (3) IreNrcll.rlelrHo Irirxo;lrlxr rtc,liouoo 3tlarrcrrtr{e
' t' ,'.t ,.' , ,i.r ,ti.

lg /: 1),,,) 
.: ItI6,(tr0) - 0.4-\7 - ls a': 

' '
J I li") /:r , l)'t 'l)'

( j-r)

14nrerpartr,t n (4) or,r.ruc.,r.flrorcr{ uo ilarrrr,ni lors V (I), rrplrnelelrlll}t}I n [171.
a A,iIr{ 1rN (1") - BBt{rbrM I43 crarbir' 13. Crpaii;rirlcil }1 3. Cou;lepcrteuc [1,9] ,

rAe Aarurcr{ Brrirqerrrrs Z'r. (I) qepcB riarNIlr,re 1-r0 A i(,ir.f, atse3;( paB.lI,IrInLIx crcIil'-
pa.xblrrrx ri,rrilccoB r.r crierr4\rocTeit. /[.rr lg E.r., (7") rroixrro pr]r{'rL AtlIIrltnt: coor-
BercrByroullle sBeaAC :\0 V: r;rraltenr{fl 6,lecxa V * tttt Ii9], upra orcvrcrl]Illl
rarr HyrriHoii auos;1r,r - ua LIS [20] r.,ru;ip-yr-or'o uii/(erriror'() tporortcrpliuecrio-
ro rtaTa"TtoIa.

lloupanouurrfi
jr

, AIJIEE

(?.) u \. (i) d)".4:-tg
J t'11.y a-, 1i1 .ll"

( ri)

rIer3IrArII{T(},'Iett. Ero BHarrc-A.-lfl SBeBA ])Arrrrrrx cIIeriTpil.rtr,HrJx It.rraccoR coBCclr
HIrfl AaHrr e ra6.rr. 31.

orrtl,rtt,rt lIolll,Tilo. rITo illlil.rloftttltrLtlt crtrictl6tlil I{)iIiIo ort})r,,\r,.lll-lr, l)a;itr{)r"fl, llo}Io-\l)o-
rlartrqocHoro 5.uct-,xit Anyx 3Ro3/t Alr (7.,,) e Jrto6oii l{.rnrri(, no.rrrJ ?.,,. f{.;r;r:tt'rlro ttoo6rrr-
Arlto S}rarL pa3tlocTr, 6;rt,clta 3T]1-\ 3r](\l]i( lrrr.1: B ;rrtuoii-;rrr6() uilrIrotioiro,]rocu0ii {r'r'o-
rttrplt.ructioii clcrollc c tt:rrccrtroii ]il'rIli,ii lnirHI\rrrr -4 (i). a rilliTiio o'flocrrro,'rr,ru,to l):t('-
rrJ)(,Ao.rrorr:, arrollrnr E(rl) (it) rr r({l 1i1 ;r.rrrr o5orrx :)r](':ilt, rrol)r,lul)(|Billnrr,rl.ril /[lrr]r-]r()
ii,ruflIy rrc.rIilLi luo. (llrc;ir,'rrr[r () ]titcrpoit(',r('lrrirr No;tiil(i l]:irt'r'L r!;] [18i rr 1191. ttopt,c'rlt't att
il\ IIlt It\-ititil,I(r :ItIart0tIIIlt tt()i,t\ltrJ)\'10il(r'ti .'rrtiltrt,t IJ().riltJ,I. l)itctti,.liu';Ui \rtiil:tiIItL)llIlI llatt
ur,rMr.t Il )'rrII'rrJIra,r (14, rrllet'lt

lrl),' r'llr',t l:1 ,'rr,l)
i/}r 11.,,) . - l.; le + f,i,, - l.l lu'-' \-." - .

l;':'ti.,,) " .J 
i; ri.t l' l'ri.1,r).
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Ta6,'rnrta 3

| ,ro,,n"nxa .4 r,rs eeo rr ll I [onpaBHa -4 r.rn 3Be3r"""'nl@ll '""."1@
o5
07
EO

B3
B5

-0,023
-0,020
-0,016
-0,012
-0,010

-0,012
-0,011
-0, 008

-0,005*0,003

-0 ,007
0,000

+0,003
+0,010
10,011+

0,000

+0,001
+0,003
+0,010
+0,014

B8
AO

A5
A7
FO

3rraa lg E (Lo) HaxoAr.{rr, couracrro (2), , a6co.rrrorr,rar,rpoBarrrroe BrraseEr.re
Ig Z'(1").

Ortonqare.ur,Hr,re cBoArrbre ;IaHHrrrc, troJlyqeurrbre A.rrfl pac[petreJrerrr,rfl arrep-
rr4r,r B crreHrpax BBeBA B cucreNre OHa - IIIu.n4a, trpr.rtse[errbr s ra6r. 4, tge
/Iarorcrr; trop.rrAfioBbrfi Horrep BBCBAT,T; Horrep no BS [20]; norrep no HD; na-
sBarrr4e sBesAbr; clerirpa"rrbrrrrii xnacc uo [21] rr;nn no BS (ec.urr n cHo6rax); 6necx
B crrcreNre V no [21) rrrrr.r tro BS (ec.uu n cxo6xax); operlrrne B3BeurerrHbre BHa-
qr:Hrdfi lg Zv ()") AIq rrprlr]r.Err,rx Arrrru Boirrr (n cxo6xax AaHri cpeIIHer{BaApa-
rrlqrrbre ourd6rir c(I)); nec p :2pi; lg E (l"o); E ()"0) s 10-12 epelc.uz.cr*.L;
I4CtrOJILSOBaIIEbIe I4ICTOqHIZIITI.

Cpe4ucHragparnqHr,re orrr.r6liu ra6iluqribrx anaseur.rfi lg Zrv (I) oupeAer.s-
IOTC.fl COOTIIOUIEIIIIEM

"Q"):{ fr#T.i ,, t,* EP (^,) - lg En (r)1, (7)

r4e lg ,f/ (f) - Brlaqorlrlfl, tro"ilyqeHrrrie B paBilr,rqur,rx rrccJreAoBaulr.rrx c Be-
calrr4 p, (cor.rracrro ra6;r. 2), a n - qr{cJro rar{r{x ncc,rreAoBar{ufi, ucuorr3oBarr-
HLr X trpr,I OCpeAHoHr4rd.

Toquocrr AaHIILIX o6 ortrocr.rre.lrrrHo\r pactrpeAe.[eurltr aueprrrr{ B cnerirpax
3Be3A, Orrp(rA(l.rrflorrbrx BLr"rrr4rrurralrr,r lg E" ([) r.1 trprrBeAeHr-rbrx a ra6;r. 4, uo-
lrter 6r,rtr, oxapaltrcprlaocarra cpeAlrrrilrrr Br{aqcur.rri}rtrr or, ([), troJrysorrHl,rMrir ro
Bcelr SBcBIIatr, ua6;rmlaBlI]I{rIc.tr B paBJrnsHtIx r4ccJreAoBa}ruflx Ir upr4BeAeHHEIMIr
It €AIIIIOTIV SIIaqOIIIIIO BeCa pi, COIJIaCHO BbIpar-I{eHI{rc

a--------- n -
ci (l,) : l' *i -",.) p,, trg E9(r) - rs E, (r)r : { ; " frr. (B)

Ikrs pi Harrr,r 6t,t.:ro rrpIIrrflTo BHaqe]Irre, paBI1oe eAuHr4qe.
Pegyqupouarrrrrilc Ii cllrrrrrrqrroi\r_v Becv 6pg4*rr,re BHasenrrn o, (1,) AJrfl Bcex

ce[rHa/Iqarr,r /Ixlrrr RoJrH np,rReAeHr,r s ra6Jr. 5, n rioropofi ganrr troc.rreAoBareJrb-
I{O AJII4IIa BO.TIIIIJ, rII{C"[O 3B0BA, I{CIO"TIITSORaIIHIIX n]lII OCp€AHeHI,III, CpeAEee
rlr4c.rto I{CBaBI4CI,,IIbI-\ otrpcAe.rr0rlr{fi lg Zlt/ 1},; A.rrfl xa;xgori rr3 errrx aBeBA
(n); 4) cpo/lttlt(' ;rtt;rq('tlrIfl ,rlD.

'I'o.ruoclr, Llcirtr qr.rrrlgZ,l (1"), [pr1r]('IeHrrr,rr B ra6",r. 4, n qc.rolr ]ro]riHo oqe-
rrr4rb, ocpr'/(rrriu ro;r-vqerrrl,rc Brraqcrrr{rr -, (}") uo Bcrrrr A.xr{Harr BoJrH. Taxoo
cpeArrec Brutrrt'utrrc 5, ortaarrnaeTcfi pilBrrlrrr 0,005, qro cooTI]eTcTBycr 0^,012
B rrrriaj'IL\ SBcSillri,i\ B(.),rrr.1qtr{rl. L)rorola c,rroAveT, qTo cpeAIrflfl ToqrloclrJ uccireAo-
DaIIIIfl, xapAIiT('pII3)/('IIOTO RCCOII 2;, 6y4Ct

6ri:0,005 4:
V t,,

'I'oqtroerr, Brraqt,rrri.i lg.L^. ()"), rrpru]c;1elrrrLrx s ra6.,r, /r, \ro;rirro cqrrrarr, Ao-
clllilrrlrrro vAoB,rrr'1'Bollurt,.rrrnoil. Iionourrrt, [.rrfl or;ic,Lb]rrJx BBeBA orra rro]Iier
6t,trt, l,r c)'rllecrucrrrro Hrlirrc. Tnri, ntiripulrep, BBeBALT q UlIa nyPcg troxaaaJrrr
y Xaireca cl.rcreNrilrnrrecrrnc pac\oiHIeHrr.E c Apyrr{Lrrr aBrolta}rr{. 3ro eqe paa
rr(ulT B i) J)iHAacr rr prrB eAerrlrr,re Br,rure co o6 parneur.rx Crurir a u4a.
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6lTa

9ucno
BBC3[

3300

3400
3500
3600

3680

4036 I
4200
4460

4566

0,007
0,00ti
0,005
0,005
0,006
0,007
0,005
0,004
0,004

o4

56

58
59

49

69
75

75

75

2
,
J
D

3

.)

.l

J

J

4780

5000
troec

5840

6050

6370
6800

7',100

75

75
na

35
2l

9

8

3
I

J

2

2

2

2

0,004
0,003
0,002
0,004
0,004
0,007
0,004:
0,002:

tlro Hacaerc.fi rosuocru onpeAeJrerrr4.fl cner{rpa.rIbuofi Dlleprerrrqecltoiit ocBe-

rrleHrrocrrr B AJIIIHe BoJIHLI l"o :55,1-16 (E (Io)), ro oIIa cIi.rIaALIBacrc.rI I43 rorl-
Hocrr{ a6co;rrotuoit Ha.TILI6p0BHI{ a Lyr Orou - Uluu4orr, or{cHeHHoir rrN{I4 Il

+20,6, tr roqrrocrl,I orpeAeJrcttvtt LV rio +oprlyre (5), xoropafl cocraBJlfler
oriorrlo 3o/0.

Taxulr o6paaou, rroxir{o c{r{Tfl T1,, rrro roqrlocrb orrpeAe.rle}rl4f a6coJrrorHblx
BrraqeHrrft E (?u),Iloryqacr\{1,Ix IItl ocIIoBaIII,IId AarIIILrx ra6.u. 4, 6ypet uop.s/(Ha
7-8o/o AJLa SBeBA c TIaIITIeHLIuLITI Bccorl pi:0,3, a I"'ltI SBcBA c 6o;rr,rut'rlrlr ue-
cat\rrr cyqccrBcHlro BbIIxe. 3ro gaer ocIroBaHr.{c rrpeAno.tararb, qro npl4ucAeHIIbIe
B Ta6Jrldqe AarrHble, oco6clrrro AJrrI BBeBA, Ha6JrIoAaBIxLIxcfl IICCHo"IllliI,INIIt aB-
Topar{I{, t\foittllo yctrelxHo r{cItoJILSoBaTrt AJI.fl HaJII{6pOBI{I,I HCIioTOpuI cIIeltTpo-

droronrerpuuecnrrx IIa6rIoAeHufi .

Cre4yer orMertr{Tb, qro B c.rryqae yrosueHurl IiaJII46poBliu o( L}'r, 6vAe'r Ao-
craroqHo [06aBurr, Bo BceBHaqcilrlfllglr^'(],) ta6;r.4 ilorpaBiil{ A 1g Z'y (2') =

: tg z$] (I) - lg E1.qI (I), paBrrbrc paarrocrr,r NreiriAy rroBr,rrrrr r,r crirpblrlrl aIIa-
qellrlflr,Ir4 lg Ei,*o (fu) arn or Lyr.

Eyger Eeo6xoAnrro rar{rtc upra6anratr, rocrorln}Iyrc rolpaBxy Alg -E1' (Xo) :-
:W af)(Io) - ls Ef) (Io) u Bo Bcc BraseHun lg E (1..).

Anropr,r rpr4Hoc-rrr r;ry6oriyro 6rarogapuoctr, A. A. Boapuyliy Ba trocroall-
nufr rarrrcpcc n AflIIIToI-I pa6ore r( HcoAuoltpttrlloe ee o6cyrn4enue lt B. ]'I' Vr-
Iirrq 

- 
3a Irolrotrtrb B BIiqLICJTeIITLAX.

l{cxa6pr 7974 r.
Jlrrreparypa

B. E. Eunou,oe. Hact. tou, c. 3.
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t1 II CCCP

II3R ncrlt t{ li })l}i }t rl Iio ii ,\CTpo(u LIi}tI(IE c HoII oBCEp Il,\:t opI{rI
Tou LIV, 1976 r.

NIHOIOT{BETHAfl TEIEBrrSi{OHHAfl OOTO},IETPI,I,I 3BE3,q
TIIIA T TEJIbIIA

I. ItETOII I I I{A tI]\UJII{IAEHI,lii
r,I lr PE]/I uAPtrTEJtb LIbr E PE3)/JIbTATbI

II. il. Itle,rpor

Hecxo,rrr,no 3llLr3il lnra'I Tc.rrr,qa na6",rro1a,-rut,r, R rL,|irrrx t 1g7l rro lg7ll r. rra rcJrLrBrr_
gronnoii ycraII()rlT{t Iilrt,trrt'rioii oSct'ltnaroprrrr. Ilcrro,,rr,;tonii,iracr, crtcr(rrarr,Hilrr cr]rrlrr{Berrrag
$otoltcrpltur:cKafl cltororla: rrnrt, Srt,,l,rporl AJrr rr3lrep(,rrrlrr pacJrpcAe.lr('g1fl sHoprrrr.r B rro-
IIpopLIBHorr cne(rpo oT j-1650 no72it0 A tr,t1na {rr;rr,rpa [",rfi rr]rrel)cgrr.fl D]iBrrBaJrelrHrn-r urrr-
purr [L, rr ]Io.

Ha6"rrroAtrutt,' [oI{a3a.rllI, .,ro lto xal)aIiroJ)J' rrcl)L][{('HHoc* B r.rerrpL]i)brB,o}t crlgl{Tpo rra-
6lroganrlltlecll 38r.1;IAIJ T 'fc.nr,r1a Iloi+illo l)a3rc.ilnrr, rra rprr rp).rrxbr. fiepcnt,nrrocrrJ JBorlA
rtcltnoii rpyllrlbt o6vc.uttn.'tcna, B (rcIroBIIorr, rr3Nrorr(,rrrrfl]rl 6lcona B ]ipaguLtr nyrra-\ (TlIlrrq-
unii rtptmrcp -, RY I'au). BropaH rl)ytrrra antal o6rrap1,,{rrBaLrr olluoBpcrrorrrrbre ar{TrrBHr,rc
rI3rlclreHllr{ 6.rtocHtr Bo B(l('|x vrttlcr}tit-\ ('ur,rtrpa.,\trrr;lrryila Bo3pacracr x $rro"ror6roii.racrg
CnCI(TI)il, C ).U(,itr,ilt(,ilrt.tt 'j.lr,t'riir 14 11., )ur,.rrt,ril8:rt,rt,rr (lli\' .\rlrr. I' ;lBi,:r.1 r.Ir,rr,r,ii fpJ.IIlltI
aNrIrJIIlryAa llol)('lrr,rlrocrlr c).tr\ocrnclrHo 6<l.lr,trro u y.:ts11ynr!1111",1croBoii qacrri clioHTpa, qorl B
xpacrroii. C yMotrtltt'ttltttlt 6.tttt'Ita ;iRo:]/ta l(l)acrrel'r., I7rr,. )rB(\JrnrrrrBaorca (Dt'Tau). 3netAur
rpctl,cii fpylrtrbl or.rtrrratoror{ 6o.rtr,llnlnll y,,rurptrr[rrorrcroBtlftir rra6ttrnanrr rr crtJrrrrrbr]II{ a}Iuc_
ciloHIrr,Isttt .riHriltf Mil.

3ttl;/1r,t, orl{ocoIIIIt,tr-r Ii pa:rrlr,trr rJ)J.'rrrrarl ro -\al)aH'rrl)\r rrollorrorrnocrr, I)a:l.rrrlqarorcq rr
no (tn;rtt.rccrrrrlr ,\apitfit'cptrcrrrrialr. 3no;tpr,r tlol)Buii rlJvlill,t u-ur,l(rT ilrrarrrrrrrjlr,Ilo 5ri",rr,tuyxl
Sottttrrcrlt.tt,tt'r'I{}'x) cl}orn^\1ocTL, rIt,rl 3Be3gbr nrop6ii rr rlr3rr,t,ii I.pyllr.

I'acxo;tlgcu.ttx IIorliAy rlarl.rlluAar'Itbr,\rrt lraclllolloilorrrrlill ltHopfrrI ,.pofrl11fiLIx [ ,]i
ctlclrirpaJrhHblr{II li'rlAccal,ll{ 3aBIlctrr or crre(TpaJrr}rrofo liJracca 3Be3:lr,r. Cror et}ficrit rvroxer
6Lrrs sbrJsarr nourorqcrrrrett cBera B or(o.{o3r}e3Arroii odo"uo.rnc.

I'IUL:IICOLOUR TV-PIIOTON{ETIIY OIT T TAU-STARS. I. IIETHODS OF Ots-
SITRVA'i'IoNS ,\ND 1'ltEl,I\IINARY ItESULTS, by p. p. petror.- observatiols 6f
sovora['l' I'aLr sttrrs hatl bceri rnttdt'sirrcc 19i1 to 1973 rvith a T\,-tccliuiqur: at the Crilncarr
Obscrval,or5'. .\ s|t'r'ial scvon-colour yrhotornctric systorn hacl bt'orr usorl ior rir:asurirrg of
tlistributiorr ol' r'rrcrgy s-ithin s'avelengtir rarrgc fi,orn ilt]50 to 725() A arrtl equivaicrrt
ttirlllts ,rl ll, arrd II,.

'Ihe obst'rvatiotts sltrlrt'throe pattorns oI variability, l'hich arc typical lor tlilfercrrt
groups oI tlte stars. first type - the stars arc variable basicallS. duc to charrges in re(l part
oI thc sperrtrL.Ltrt. Irtcrcaso in brightress is accornpauicd by incrt-.asc irr rcd colour indexfRy
'Iau is a t'.vpical t'-xarirplo). Secortd typc - Iargc simultancous charrgos in all rravclcngthes.
Amplitrrdc's ol t[rt'r,:rriations arc somcrv]ral iargc in ultraviole't ancl bluc. lLr,. seeins to
gros'rvitir tlccrt'asitrg brightrrcss (liW Aur). Third type - arnplitutlos sI vtrriatiols are
'66115i111:rabl1'Iargr- irr,.rltraviolot and blue. Tire stars bcoomc redder and l,l/rr., apprcciahly
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glows yith dccreasilg briglrtness (DIr Tau). Tho stars sholving third type of variability
lrave large ultraviolet excesses arrd strong emission lines.

It is shol.n that thc groups ol T Tau-stars, attributed to the different types of variabi-

Iil,y, have dillerent locations il the H - R diagram. The stars of lirst group are conside-

rably more luminous than thc stars of second and third groups'

Discrepancies between spectral types and observed distributions of energy appear to

be dependent frorr the spectral type. This elfect can be caused by reddening in circumstel-

lar envelopes.

tr4ccre4onanl1c BBeBA rllna T Telrqa .sBJI-;Ierg.fl o71uoft I{3 a(TyaJIrHbIx 3a-

larr CoBperreggoii aCrpoSI{3LIHIa. Cpe4Ia MHSIOqI1C,TIeuuofi rpyuul'I HetrpaBI4JIb-

ilr,rx trepeMeHrrbrx sBesAbr aToro rr4rra BbrAeJrflIoTg.fl Hard6oJree yBepellrlo. oHI4

r,rMeroT 
-c;rornur,rfi 

CrreIiTp, cocrOnq,rafi I,I3 a6Cop6qI'IoHHOIO CueIiTpa SBeBAr'l

IrI,IBnoft cBeTITMoCTI{, SaBya"II14poBaIIHoro }IetrpepbrBEoft SMIdCcI4eii, ll enuccraou-

r{oro cne(Tpa, Harrol\rrrrraloilIero cuerirp corHeqHofi xporlocoepbl. o6aopu con-

p;;;""; ua6.lrrogarerlbl{blx AalrHblx coAep}I{arc's B [1-3]'^ 
flplrrueUeHl4e HOBOfi aCrpOHOIIuqeCK6fi TexlIIIHtr{ B IISCJISAHI'{e IoAbI IIoBBO-

JrrrJrO BHaqtrrTeJrbrro troBblc[;b I,III$gpIIaTIIBEOCTb Ea6[IOAeHufi. flarl6olee Cy-

rr\ecrBeHHbrrrrr o6a3airrrcr, ua6.uro4eirus s Aanegofi l4H+pa1pacgofi o6Jlacru'

Br,rlU trOIySCHbI CBIIAeTeJIbCTBa B nOJIbBy C)/qeCTBOBaHI{fl IIrI'IIeBrIX 060ltOSeH

Bor(pyr rluorr4x T Tau-ascaA' rrro r(aqecrBeHllo colJracyercfl c coBpeI\{eIrHbIMrI

TeopeTuqecHu}{Ll pacccTal\Il{ 3BOJIIOqIII{ SBeBA AO IJIaBIIOI4 IIO0JIeAOBaTeJILHO-

cru: MoloAocrb T Tau-aneag ccfiqac ylrie He BLrBbIBaer coltHelrr^it.

oAUarro upr,lpoAa DTr4X SBCSA e.tU,e AaJreHo rle .scHa. ocrrosEoe I/Ix cBoficTBo -
rrecTallr4oHaplloctb u3ilyqe1lllLfi I{aH B HetrpepblBlloll cneliTpe, TaH I',I B JIUHIIi'EX'

UrO6r,r UOn.srS IISXaHI4SM 11epg]ISHHOCTII' 11y?I{HO B5I-;ICIIIITD OCHOBHr'IS, Haqe-

CTBeTTHIJS CB.flBII Me]I{Ay IIBMeHSHLI.g}III CueHTpaJILIlIrx II {-OrOltC'tpU'reCI{f{X-Xa-
p;;;;p;;;";ri.-5ro Ro.turoqllo rpyAHa^ saAaqa' rar( ItaH 6osrrrnnctno T Tau-
anea4 

^cna6ee 
ABeH;ArIaroii anea4lroft Be.rrr4-rr4gr,I. Ctre1rpaJrr,Hble Ea6rroAeEu-E

r.pe6yror 11116o AiluTCJILHbIx EItCtrOBuqI4Ifi' EIIBeJII'IpyIotrl,I4x 6r'Icrplto ]'I3l\IeIIeEId's

B CtreHTpe, 1rU6O UCtrO"TIbSOBaIIII.E I(pytrHLIX TeJIeCItOtrOB U B],ICO(OqyBCTBIdTCJI6-

ltbrx trpr4e1rHrrr{oB cBeTa. oorouerpllsec11le raSMepeHII.fl B o6qenpIzII.RrOii crl-

r,ette ABV rrcnalriarorc-fl BJrr{.Errr{err rla IroJIocbI U t B ucperrerrHblx y-qbrpa-

6;;";r;;r rrB6r,rrrioB r4BJryqeHrr.fl r{ crlJrr,rlblx DI\IrrccIroHHbIx Jrrrulrfi. Hall6o-
,o" ,prarn,oet\{Hr,1 c11oco6 - o4uonpeMerrlrble {orolrerpuueclilre u ctre6rpaJlr-

Hbre ua6JrroAerrtrr.rl, Ho 3ro BCerAa CJI9IHUS I{3-3a OpIaEI4ISaqI{OHH6IX TpyAI{OC-

refi. Apyrofi cuoco6 - r4crro.rrE,soBarrrre ysliotroJlocHOfi {otouerpuqecfiofi cu-

cTeI{bI AJrfl l{3}IepeHl,r.fr IrOTOtia He TOJIbI(O B HOETI4IIyyIIe' Ho tr B HaII6oIee
gpnr,rx clelirpaJrr,Hbrx Jrr4Hr4rrx, r{oTop},re NroErHo Br,rAeJrr{Tb r4}ITep{epegqrrog-

lrr,rMl{ sr{Jrr,T p arlu.
Hairra 6rrtro upe4uprrn.rrro r{ccJreAoBaHr{e nepcrlerl}Iocrr{_ HecHoJrr,Hux sBeBA

TUtra T 'fCtir,qa , io"qrurtro nr,r6pauuofi {ororucrpnuecrtoii cI{cTCMe C I'ICtroJIL-

SOBa Hller{ Br,Ico H o syBcT Br.rTeJrbllofi T eJr 6BLrSII O II11OI1 T eX Etr4ItII'

1. @oronerpfiqecxafl clrcreMa

OCrrOsuas qagTb IIa6JIIoAeIIIIfi BbItroJIIIeua Ha TeJIeBIIsI{oHIIofi yCTaIIOBI(g

Itprrmcxofi o6ceptsaropI,Iu. OilIlcaHI{e arr[aparypbl I'I IICC.rTeAoBaIIIIe ee +oroMer-
plruecriux cBoiircrts qano e [4] .

Ha pr{c. l cxexrarr4qecr{r{ 148C)6paE{el1br trrIITeIrcIItsHocrI4 3l\lnccrloHHblx Jrrr-

Hufi B ciertlpax T 'J-au-asesA Iro AaIIHLITI lhtofl [5, 6] A;rn tsRe3A c ]IaHcIIMaJIb-

rrofi AI1IICCIIeTI. IIa DTorl ilie pIlC].'HIiC H&II€CeIIbI IipllBLIc peaHI{I{II UCIIOJIT'3O-

RaBtuoiicH rlororrerpr,Iu('ctiol-r c14c'reilrbt c yu('ToNl cri('lirpfl-,l hlroi't rryBcrBtrTeJIb-

ITOCTT{ }IyJIsTIIIqe.rIolIHorO r[OtoXato,qtr _II npouyg]iaIlIIrI d)II.rIbrpoB' Xapal(Te-

pr,rgTrrr{r{ (brrJILTpOB IIp1BCACIILI B Ta6JI. 1. Or'Urrrpr,r tt, bi a^, 11, Ie C"II}}IIZJIII AJLtr

143Mepelll,lfl pacxpeAe"[eHrrfl srrept'rrrr B r{enpepLIBIIo}I ctrelirpe. Bnra4 slruc-

cr.loHirbrx ,-IIIHI4i4 s a,rr.I [orrucbl llel3Haqtr{TeJleH. ,[,la uantepcH]'Ifl troro]toB B Jrr{-

rrr,Iflx HB u FIo r,rctroJrr,soBaJrncb rraprr rfullrpou: Frb, crttrl. Ilpu lrauepe-
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"III{EIIflNII,I, TaI{ HaIi CytrIeCTRyeT SaBIICI4iltoCTt' NIeiri[y SHBI'IBaJIeIITHLII{II llII{pII-

"u*" 
uO"bp6quonrrr,ri;rrrrrfr III u FIo II CrexrpaJIblILI]I H.rI&ccorl aeeagt'l (cu',

Hatrpllltep, [7-9]). B ta6r.3 garr cnr.rCo6 Ha6IIoAaBIII[xcf craHAaprIILIx 3Be3A

u ilo"rlyqerlHl,te Brlaareuufl (p - b) tr (a - rr):, Pesy"urtatr,r I{a'rIr6poBItE Su;rrt-
pon f3 u d trpeACratsJIeHbI Ha p:rrl. 4 fi 5. IlorOlneuue BLIIIUCIeIIHbIX ItpuBblx

,qocTaTosgo xopouo Corracyeic.E c Ha6,llroAeHl{fl}Irr, 3a IIcH,rl()qeHIreM Ea6JrIo-

AcIrI4iiB+u.rrbrpaxpubrl972t'Crreq,euueIlyJrr')-uyrrRraBaBucr{rlocrlrl\{or-
no 6rrrr, noranarro, Bosl\{o}r{Ho, Herorllrofi ycrauoBpoft Slrnr'rpa p n {otouetpe'
Bo npelr.a reJreBrratrorrur,rx Ha6rrro4enrafi lryJrb-nyHl{r BaBlr_c_Er{ocrrr JrJ-b)-
Wuu'6nt npoBepeu rro EecnoJrbnrn\r BBeBAaM crrouJreHrls NGC 7380, cuerir-

paJrbrlbre fiJlaccbl Horopllx onpeAeJreur{ ro AaHIrr,rM UBV'$oro*terpr'Ill [10]'

3. Mero4Irra Ila6JrrcAerrufi repeMeuHhrx

B ra6.u. 4 uplrne4eu troJIHLIfi Cnucon Ha6IIoAaBIxLIxC.fI TepeMeIIIIbIx. SseeA-

Hr,re BeJIflqr{HbI I4 ctreHTpaJIBHLIe }tJraccbl AaHLI corJlacHo [11]. llepoar qacTb

Ta6r[qbr coAepil{Ilr saes4rr, firlaccu(bl4qllpoBaHHlre B KaraJIoIe Xep6nra ra

Ta6;lrrtla 3

Blreur
sa6lroAesrtg

Ceura6pr
1972 r.

1,u,,*, 
, (o - rr)
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wrts, A

5pA
. /97/, AJf-0
+ /gTztAJ|-E

o/gZZ-74, /Vf/r/-f00

!-f r-l-f 'O

wrn, i
JO

/U

/0

-/0
J,0 2,,5 2,0 4,t

Pttc, 4. [Janlrcrrrrocll, ]roiri/(y llncrorr (p -Hlrusuc RblqrrcJetrrrLtc 3:lBrrotrMocrlr gJrq gB)-x
6nrcflcrruttrr crarr!al)Ttrrrrx 31lclt:l c rri]ItccrrrlDrtr 1I'
0TJ)rrqirTt,1]brrbr

Puc. l-r. 3arrrcrnrot:rt, lrcnii(). rlnororr (a -Hpunlrc 
- B;nqtrcJletIlil,tc ilaBIrcIINIocrll :Jrfl lla;JIIhIx

,&e{lllfl}I CTailIitlrTUbr\ 3I}r:t;I C rrrOecrrr,lrrr 14/11*

l'o (f -b)

D) u axnnna;ronTrror-r lrrrprrroii W turriuu LIn
cllCIiTpa"tbrrHx HraccoB, srraqHI cooTBeTCTB]'pT lra.

II". Stiatrla:rcrrrilLre IIIIlptrrrhr a6cot)6qrro]Isbrx rrrrrrrii

rr) rr lrinrrna.rrr:urrroii mlprruoii l,tr, arrrrlrr Ho
crleHTfltnr,rrLrx H,1accoB, Toqfiu cooTRcrcrByroT Ira6rro_

Pao [12] riali ilope]\re]rrrr,rc 1'rrnil T Tc;rr,qa. liporrt'r rau-aseeA B nporparr]ry
IIa6r(li'loIIIlr1 6l,r"trte BItJIIoTIe]ILl raririe iltrrb rrenpaRrr".rLrrrJrx uepelreluux 6eaatrIrIccrrorIlt,l'\ ,rI{IIrII"I. 3rea;11,r SToro rIIrIa no r[clrorrcrpuqccriotry troBeAerrrrro
cxoArrbr co 3Be3;larrrr'I''I'e"ur,qa [13J. ]ioporxrul png Ii6.rrrc4errni.i arrr'au"r4
6r,r.n nponer'Iell Itartrl IIe A.rlfl LIcc.IreAoBarrr{rr nepcrrerrrrocrtrr, a.rrrrrr6 n.{rr noryse-
rrurr__cllci-Iltux pacnpeAe.irclrnrl srreprrru B rrr crelFirpax (crr. paager {,}).

I{a6.unr;lerrnr{ or*arr,rBaror rrep,oil c aBr}.cra t'gzt i" orp"ru tgis r. oo-rlee Ho.llnqectuo rra6.tllllare,rlLI{I)Ix rtoqeilt 60. B re.Ielrrre cetrl4 rroorrleB, c ceH-ra6pn ll)72 t'. no anpc.'Irr 1973r.. rra6"-rr,;1errufl Be.rrrcb rreilpepriBrro, B riairt-
,'(ylo ,Icllylo rroqr,. FIc6oJIr,IttarI .Iacrb rra6.rlogerrnii Br,rro.xlrcr; i a"relirpoSoro-
rrerpo\r rra re.rrccrioIIe r\3T-B (no nperra lia":rr.r6poerir.r (lororrerpnuecrroii cqcre_rrlr). Ilpr 0rorr ncpcrlC_rIIlLIc tra6froltr.rrucE orirocr,rre"irbrro BReBA cpaBrregr{.fi,
nprlBci(clrrrr,rr Ira puc. 2, no o6r,rqrror"r cxerre: 3ue3i{t1 cpaBrreHrrr{ - nepe}1eH_
Irarr - iJBCsila CpitRrrerrnfl.

Fla'rr.riraa c onrn6pa 1g72 r. ua6,rro4orrrrfl [poBo.{rr.xr4cb }ra re",1cer.ieuouuoft
ycrarroBrie rra re.recrione_[IT]I-500 (D - 0,5 n;1.,,. (j,,Ir n). fi-n ),-Be.,ruqe_Hl'ifl rIJloIlrIIlarculcfr cnoco6trocrrl B y.Ilr,rpil{ilrolcre l\lerrrrcri re.reciiori 6r,rn aa-
TICHCTI_ rlflrcp6o'tr'rvccliltll 3el)li3"Tor\L Ilcno"rrr,soBa.rtacb (coR\rctrlcrrrr1fi cl,rcre-
:ua>: Soil riana vxl-92 c lr1'.nr,rirule.'rorrrlr,rlr d;ororiaro/lor\r r{ cynepoprrrr{o11
i1trl-214 [11+j. Qorouerplralt)c]i.fl na.un6poRna ro.reBrrar.rorrrrr,r\ c]rrirrriots BReB;I
OCyil{eCTBJrI.IaCIr C IIOIIOIiiLI0 CleqIIa.IIbllOro yCrpoircTlril, tr{r\rrrrrrpyroqero Ha
rfororiaro;1e 30ll uao61)airierrrlfl Bncilr pa,"-r,.rrrui ,priocrrr [41. it"por,"rrror"
Ir 3Re3/la cpaBIIelirLfl rfororpat!upotltl.trlcb r o;1rioi,i tr lofr;rirr rorrrig )riparra, 11o-
arolry (tororrcrpn-recriar{ orutr6ria rTo,'rfl ric VrrIrrtrtstl jiacL. Te.ttcnr,rar,ronrrne
cIII{}IIiu rlSrlepfl.rIIlcIr tta rrrrllpo{oro}terpc G-2 c nocroflrrrrrnurr l1uarfparlralrlrc Arrarlerpa-\ru, coorBercrRoBaBillrr,rrn rr, 7 r,r 11 yr...ronurlr ccli)'rrralr.
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,I C,Z

up6

--o-o-+ o-o o?r,

---C-#--sP0,l0

-ffi0,0r

-a-o-o-a-a Qtt

_rL 04420
/a /u L z/

.cfli. qca!.
/l7J z

,fund.lzr.
/l7Z z

,l ca

r,lo t,zt

ZZSJO Z J ! EZ,',
Ze,(. ,c.4d. qiq!. /r//rym

/gZZz /97J2.

Puc. 6. Ornocrme;rr,nrte ua6lrogcnllfl 3BC3A cpaBrreHrlr a, b tt c

BeprtrHaJrbrrbrM orpe3Holl no oolr ollarrHar noxa:aHa 1"

llpra re;renreBrrorrrrr,rx na6.rro;1errr.rfl-\ r{cno.nr,BoBaJrIrcl roJIbIio ABe 3Be3,qbr

"pouri"rrrrt 
BReBAa b n oripecruocru RY Tau r'r BResAa c B ol{pecrlloctu RW

Aur (crr. pnc. 2). (Eo.nr,rlrucrBo 3real{ cpaBrrerrur{ B Ta6"[.2 c.tntl'riort flpliI{ AJr.E

reileB1r3r;Hrrtrx na6;rrolerruii.) l3 re.Ictrr.Ie Iloqu [cpc-\IeIIHL]e B Te"rIbr{e IIa6iIIo-

na.rll4cr, fiooqepelrro orlrocr{Te.[I]rro BB0BiITJ cpaBIIerIrIfl lr, aarerlt repel\IeIIIILTe B

Bogtrracelr orriocr.rre.rolro BBeBIhr c. l)a:trroc'rr, BoBi-IyIIIIIhlx llacc uepclreHHoir
rr BBSBATJ cpaBHcHlrq B Nrorrelrr rra6;rro;1criu.s 6r,rta /IocriirotIIIo rtal.llil, qro6bl Ire
yrrr.rrrJBarr, aHcrr.rHrirllrrc. I'rg rra6.uolerrnr"r oguoii lt roii ilie BlleBALI cpaBHeIIIafl

B TerreHtrre rros[ Jlacr npc;-{cr&B.reFrr{e o rtaqecrBe Ilocu I{ noBBo,rIrIer o6riapyzintr
peanrre lr3Nrer{eHrrfl ilpotspaqrrocrn (uuppyciJ, ;Ir}rnrlia u r. u.). Cpautroune anea4

Ta6;rrrqzr4

J ! EZ,'Z72E.IOJ//24

T Tarr
Il Y Tarr
tiW Aur
DG Tau
DF '['rru

IIP Tau
SU Aur
UY Arrr
pp Tau

GNI Aur
AA Tau
DN Tau

V425 C)'g

ilV Ilqu
v925.,\ql
CE C1'g

BY turtl

dG5e(T)
d FSe-dG2c(T)
tlG5o(T)
(ltle(T)
dII00(T)
rlli 5c(T)
()2ne III
d Gl-rc(l')
d Ii zrt'('I')

rl Ii 5e

tlll()t,
d Iitio (T)

PCC.
K()
I\5
KI-r

Ii9

9,ii
9,::!

9,6
t1,8
tl .7
10 ,7
9,7

11.(i
t) I

13 .1
I3 ,1
t?.1

9,8
9,0

l0 .1

9,0
10 ,4

13 ,5 vis
12.3 pg
13,ti pg
11r,9 lrg
:l 5,0 pg
13,0 pg
11,1) pg

14 .0 pg

11+,7 ltg
lil ,t) pg
1fi.1 pg
14 ,7 pg

10 .4 pg

I,7 pg

1l.l3pg
:10 ,ti pg
11,3 1tg

InT
InT
IsT
InT
IriT
In'I
Ins
Ins
IrrT
I rrs

I rrbs
InT

Ia
Isl
Is?
cst?
I-'b
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b u c na paBnr,rx Bo3ryrrrrrhr\ rraccax c.-ryirir.r"'ro tr,'rfi orlei{}irl ToqHocrr,r ua6"urc-
4enraft. ]l etorr c.'Iyqae BBe3:ta c Br,rlo,ilrfl.rra po.rrb riorrrpoJbrrorl aneagr,r. ltpoye
TOrO, A,[,(r orpeAe.{errl{.fl 3tse:]Alrl)rx Be,rII,IqrrIr 3Be3A b II C B CrICTetIe ubyrlr2,
Heclio.Ilr,rto pita rra6.rr(),rla.[acb BBeBIlrl cpaBrrerrrrfl a (RY Tau). ITa pnc.6 ga;]ir
pe3yJrr,rarlr 1n{{epeuqr.ra.rrbrrrn\ rra6;rrolenrlli snea;I a, lt u c rr onpere.rerra
TOqrrocrr, Te.reBrlSr,rorrrroli rporo.ricrprrr u tflr.lsrptrr u, b, ,-, r,, r,. 3neeltu,re Be-
.irlrqr.Irr6r 3BeB,'t cpaBrreuug D rr c npr4Btr.'(ertr,r r rnd.r. ;'r.

Ta6.'ruqa 5

:lBc:ua
c I )it RltcIIII.fI

O6nacrr
flollelrelrrrori

RY Tau
R\\- r\ur

t{ rIC.a o
rrl6.'t iorer,;i ir

g "tg5

I,45
c ",r*5

9,5{l

g "':0
, .65

g"tg0

9,80
5

tir

/t. Peal,.'rbra'rr,t rra6.nrc1enlrr-r T Tau-srea1

Bce' pee\'.rtl,rttru Ira6.'tto;tcrtr'ri'r, rian (roroa,-rerirpllrrccrifix, TaIi Ir reJeBrrBI,I-
orrHr,rx. cgeAetrrd n ra6.:r. 6. Jia6;rrrria coileprrirrr c,reliyrotune ;{arrrrr,rc: HaBBaHfie
ucpeM0ltirori. Bile-\Ifl rttt6,rto;letiriii n io.'urattcrirr\ /IHrrx, 3n03.Irrr,re BLlJrr{qr.rrrr,r B
CIICrcr\te tr.bt;rtr,, rltera (,i-l,) r (rl-rr). Ilaparrerp C =r/.,(b*u-
- 7'r '- i',) sn.,r.aetcn (cpeArrrrlr uBCTo,\r) BBe3lir,r, BH..rrrcqilroqr,r.r s ce6.fi HeBaBr{-
currbrc ir;lrrcpelrl{_a B rlerl,rpex yqacrriil\ cncnrpa. Berrrs[Ha li,r: u _2b )_
-l r, xaparircprls)'er y.rr,rpa,.[rro.tleroBrJr"r na6r,rroii ria.rvrreHrrfi. lIpu loprra.lr,-
HolI SarioIIe ror.rloqcIILIfl. E,, lte BaBLICLIT oT Be"TrlqrrHbr rrot.-roqelllr.q. Bce se"[rr-
qr{}rr)r n ra6;r. 6 or{llyr,Icrrr}r .ro 0,i,05.

_ FItr puc. 7 lroliaaarlo ilBr\icIlenuc 6;recna A",rfl celrrl trepelrelrrrrix, rrMeroqr4-\
6oree ilecatrt rratj.'rto;{enrarl. '1'osrir4 coorBercrnyror {oroa.trerirpr.rrrecrturr tra6-
irtorelrrrfl)r, rip).;.liiirr - Te.rreRrr3r,Iolrrri,rtr. lrrarrerp sHaqHa paBerr y4noerrnoii
cpeilrreliRaxpa'rrrunoit ourr,r6rie olrroro rra6;rroilenna.

IIa rlprr-or,ix 6;rectia'I'Tarr lr RY Tau Hpecrnrialrrr or,\reqeHr,r {oroa.irenrpu-qecrrrrn ra6.rrrorenrrs I'. B. Bairqenoii n ll. N,{. ilrororo n r[rra.urrpax LI n V,
Irr,rlo.rrir'rrjlr,rc r;r i0;,riuoi1 crarrqrrrr J',\lIItI [13]. jIc..rn yqecrr, Herioropoe paB-
JJllrlIIe B II\','! l,-llyrlIiTaX IXliA.l llIle3,IIIIJX Ile"rIUqlIII, TO paBI{OCTrr lre;ri4y r[OrO-
aJIelirprrlr{'(lliIIrlli Ir rcJleltrrSrrorrrirn,\rr Be.-rrrqrrrrarrI, llilror cpeitrrrer(BaAparr4qe-
ctilrto orrr.;Liiriv t0.-regrI;jrrr)r1rr,fx ya6,'rrl.'lelrrrii ricr 63..,ee 0,1,10.

lJpri,'1a.'tr,ueiirueu alIa.rIl3e iia5"'rro,'tate",rL,rroro rrareplrajra rr)rrrrJcrb roJe-
lJlIrJrIL)rrrrLrx ira5.,rro:leiri.rii rrpurlrrralacr, oaBrror-r 0,1.15 so ucex (lr..r;,rpax.

5. Auanrra Hprrilbrx 6recria

Ii rrrrrrr,ic i, iccrta rjol)crr(rrrrrbrx, rra66pa?iierirrbre r{a .prtc. 7, flB..r1iorcrr poay"r16_
Tar',rr cvltlriii)rii)ro ;1c'iicrurra oruu6rtH rra5.-iro;qeurrii rr c,.r6craetrrrr,rx l.tattcrreutti't
rll(,:i;llr. fi..rtr .i,iro .t'roirl BLI;111.-111Tr, II3 rrlyjtaB co6crscnirrre rio.-re5arrttlr 6rccria
lrellcMclltt0ii, rraii.rrolatc.rr,rir,rii ltit1'L]irrra.-r arra,Jrtrr3ilj)t)tJa.-ICrr c.'Le;I]'rorqrrlr o5p:ta,rrr.

;'ittanttBr,tt ttartoitctrttii Irc,:r {l{jrrrrr,l u' .-t.-ra ria;r;ioii anea.-tr,r (iil rrc,r.,ii-l.icrrrio-\r
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1 ,85
1 ,90
1 ,95
1 .60
1 .90

2,00
2,05
1 ,95
2,00

-
-0"t35
-0,30

0,00

-0,10
-0.10

0,00

-0,20
-0,10
-0,25
-0,20
-0,15
-n ,n

t-
l-
-1-oios
+0,10
+0,25
+0,05
+0,65
+0,10

0,00
+0,10
+0,15
-0,20
+0,20

0,70
0,60
0,55
0,35
0,25
0,35
0,70
0,40
0,45

0,20

r', os
1 ,00
0,75
1 .05
1,10
1 ,90
1 ,15
0,95
I ,10
1 ,95
1 ,30
1,25

0,00

-0,25-l-0,05
+0,35

-0,40
-0,15
-1 ,10

-0,85
-0,45
-0,85
-0.25

2441.. .

598,566
599 ,575
630,zrBG

{i1t2,5.'J8

654,472
681 ,447
689,:J68

2Utl .. .

082.47tt
$8Lt ,52tt
708,460
717 ,382
750,361
769,309
773 ,330

t3,25
13 .25
13 ,1+0

13 ,30
t2,10
12,40
12,50
12,45

13 ,00
12,50

12,85
12,90
12,65
12,25
72,50
13,10
13 ,05

1:l ,4t)
t2 .i0
t:l ,15
I3 .00

t:t ,05
13 ,4it
13 ,45

12,50
t2,i5
12 ,70
12,25
11,90
11,85
12.60
12,40
12 ,80
12,65

12,00
12,00
11 ,65
lt ,55
L\ ,75
12,40
12,40

12,45
12,35
72,00
12.10
12,60
12,50
12,3{)
t2,40

12,35
12.10
12,20
tl ,90
1t ,55
lt ,45
12,00
72,20
12,75

12,35

11,90
11,95
11,85
1,1 ,45
tt ,65
12,30
12,35

11 ,95
11,85
11 ,95
{1,90
12,30
12,35
1l ,45
12,20

UY Aur

11,75
12,00
11 .95
11,55
11,30
lt ,15
1{,60
11,50
11 ,90
1{ ,85
11 ,95

I)R Tau

11,80
11,85
11,55
lt ,45
1l ,45
t\ ,95
12,15

11.90
11 ,70
77 ,70
It,75
11,95
11,85
lt ,70
11 ,55

{1,65
11 ,65
11 ,80
11 ,35
11 ,65
tt ,45
11 ,60
tl ,45
tt ,75
11 ,75
12 .15

0.55
1 ,35
1 ,35
0,70
1 ,05
0,70
0,90
t ,00
1,25
0,75

-0,45
-0,5s
-0,35
-0,60
-0,10
-0,40
-0,50
-0,50
-0,50
-0,60
-0.75

GNI Aur

11 ,55
il,55
11,50
11 ,20

11 ,65
11 ,85

71 ,70
11 ,55
11 .30
{1,50
11 ,85
11 ,75
11 ,00
11,30

1 ,05

1 ,30
I ,15
I ,05
0,95
0,90

1 .05
0,80
1 ,10
1,10

0,80
0,95
1,15

-0,50
-0,45
-o 'tto
-0,45
-0,30
-0,35
-0,65

-0 .1it
_0,65

-0,55
-0,65
-0,60
-0,45
-1 ,00

-0,35

0,30
0,30
0,25
0,20

0,55
o,40

0,65
0,75
0,90
0,60
0,45
0,25
0,40

o,eo l+o,ao
0,45 | -0,30
o ,40 | -0,s5
0,35 

| 
+0,5s

u,55 
I

u .60 I -o.loo,50 
I +0,5s

0.85 
I 
+0,20

(upo1o",rirre rrrre)

SU Aur



Tia 6 ;r rri\ a 6 (nporo"'rixcrrto)

"\A Tau

lllt
t2"'ortI lz"'40l 11"'80
ra,zol re,so! rz,co

DN Tau

12,40
12,20

r0,55
10,55
10 ,55
10,55
10,50
10,55
10,55
10,55
10 ,55

12,[0
12 ,00

Y42ir CyE

10,70

11 ,60
11,65

, ''rn | -o ,20
2,05 | 0,00

-0"'35 I

-o,os I

olss
0,55

0,55
0,55

nAn

0,10
0,10
0,10
0,10

0 ,ti5
0,65
0,65

0"loo
0,70

I ,30
0,80

I ,55

1,40
I ,40
1 ,30
r ,40

2,30
2,40
2,05

2441 .. .

632,574
(\54 ,549

2441 ...
632,595
654,530

2441...
182,415
184,486
188 ,458
191 ,458
1gri .437
200,333
204.383
206 ,292
5ri8.201

2441. ..
180,4ri7
I82 ,381
l Bzr .458
188,402
191 ,425
196.1117

200,307
204.424
20ti ,333
5ri6 .257
568 .250
573,:J54
578,292

2441. ..
182 ,303
188,361
lgt,27t
'196 ,250
200,255
204,351t
206 ,2Cttt

566 ,208
sti8 ,16 7

578,229

I3"'70 I

rs.oo 
I

l2''75'l
rs ,so'l

14,00
14,05

t1 ,10
1r,10
11 ,10
11 ,15
11,10
1l ,25
11 ,15
1r,30
17 ,25

12,40
12,45

{0,15
t0,20
10,15
10,15
10,15
10,20
l0 ,20
10,25
10,20

It ,20
1l ,25
1l .20
TL ,25
7l ,25
14.,25
L7 ,25
\t ,25
7L,25

r .80
I ,80
1 ,85
1 ,80
1 ,95
t ,65
r ,75
r ,80
2,20 -0,35

1t ,00
1l,00
rt,05
11 ,00
10,95
{0,95
10,95
10,85
11,85
1,1, ,15
11 .15
11 ,05
11 ,0s

9 
'z'oI ,40

9,40
g ,40
I ,35
9,30
9,30
I ,25
I ,35
I,50
I .50
I ,45
9 .4it

r0,05
10.05
10 .05
10.05
i0,05
10,{0
10,05
10.10
10 ,Oir

10.0t)

RY Equ

I,25
o tfr
o ,{t
9,20

Y92Ir Aql

I,15
9,15
9,15

I ,75
t ,80
1 ,80
1 ,80
I ,85
1 ,70
1 ,70
1. ,75
I ,75
1 ,90
2,0n
1 ,95
2,10

-0,25
-0,25
-0,25
-t,.iJ

-0 .2it

-0,30n )r,

I,20
I ,25
9,25
I ,25
9,30
9,20
orn
9,15
I,20
9,35
9,3ir
9,;J0
I ,35

9,35
9,30
I,30
9,50
I,35
9,35
9,21t
9,25
9 ,25
9,35
9.40
9,35
9,35

9,55
9,55
I ,5s
9,50
9,55
9,50
9,50
I ,45
9 ,51'r

I ,5r.,

9,20
I ,10
9,10
9,10
9,10
9 ,15
9,10
I ,15
I ,10
I ,10

t ,70
I ,80
{ ,65
t ,90
1 ,80
| ,75
I ,70
1,95
1 ,95
2,00

57



J. D.

244t. . .

180,374
182,445
184,499
166 ,496
188,485
191 ,48s
r96,479
200,333
204,458
205,458
206,368
566 ,358

z44t - - -

182,471
186,520
188,531
204,486
205 ,479
206 ,417
566 ,347
568,292
570,250
578,3gii

ll''25
11,30
11,35
11 ,15
1l .30
1l ,35
11 .20
11.15
1 1 ,31)

11.30
11 ,30
II,55

al'ao
d ,Ji)
8,30
E.:J0

8,35
8,35
8.3()
8,2t)
B,:t5
8,35
8,35
8.30

F-b

1"'6b
1 ,65
1 .70
1,i5
1.7[l
1.70
I .70
1,70
I ,70
1 .70
1,70
I .85

I .75
1 .80
2.()0
I .ti()

1.75
7 ,7lt
2 .()0

1 ,85
2,00
2 .00

Ta6ll,rqa 6

CU Cyg

R\- And

1(),05
10,{i)
10.15
\(t ,20
10.20
10.25
10,i)5
10.20
10,0t)
{0,1t)

9,50
I,55
9.6{)
9,70
9,70
I,75
9.50
9,50
9,50
9,55

8,90
8.90
8,90
8.85

8.20
8,30
o 

'-:;)
u.;J()
8,:15
B,35
8,1ir
8,1[)
8 ,15
8.r5

-0"'30

_i,,,
-0,30
-t),25
-0,35

ol95
0 .75
I .00
0.65

I2 ,0Ir
11,95
12,1s
12,35
12,20
12,20
12,70
12,20
12,15
11 ,95

coorRercrByroqr,re aplioii rr c.na6or,1 DNruccr4r.r 1I r,. a rariirie nr,l6opria rr
ycpeltlrerrrre no qne'rv fl.

flocxo.rrr,rty B riailiitorr pacupeite.rerrr.rr{ Drrel)r-r{rr ycpellrflercs or rpe\ :(o
ABeIraflr(arr/I rta6rronetrrari. oulr.r6rir.r tra6irnr;qerrrarl ylr,c ne rrrparcT cyqecrnelrrroii
porll'r rr Arrcnepcrrrl cpe;lllrlr Be"rtrrrrrrrr o6t'c"lon.rrena peairr,rrbrrru rraNrerreHrrgtrrl
6lecria BBeB;(br.

Tartofi aIIa.rlI{3 Aaer npercraBJlelrr{Lr o6 o6ulelr xir])arirepe rreprrrrelrirgc.rrr
SBeBAbl II IIOBBOJTIeT llblAe.rII{Tb oCllOBHLle 3a}iOllOlIepIlOCTI,I B II3}IettCIIlIrt\ Ite-
npepblBllolo cflerirpa tr .,rtrtrlrir .FI 9 u II.r. I{elocrarourroe tioirrrqecrno trtr6;116-
1eilr.ril Ire rrosBo.rrlcr;10,1arr, tiaril.tc.-.iru6o BrrrBoiltr o rorr. B riaHrrx upgl\eJril\ r{3-
rIeIIEIorcr tla6,rrrol aerllte rapariTeprrcrr,rrir,r lanrroii BBoit;tr,r. \lo;rirto .rrrrrlrr, cv-
AIltTL. ts riaIiI4\ COCTOflIIL{rl\ 3Be3;tii }IorlieT rIa,\OALITbCTI tI Harirre BatioiloN{el)llOC-
TI{ l\rot-YT ocYqecTBiIrr:f1,0r1.

I)eay.'tr,rau,t atta.rlI{atl trit6.'rr<.r;1errr'ri:i Btse3;I T'}lrra'I' le.rr,qa nllellcrxR.lelr,r nit
pllc.8-10. Iio rtrpattrel)\'rcl)erreru()(r1'I,t ]renl)epLrElror() crlerirl)il rr(iiriuo Bl,r-
Ae"rrI,1rr, TIII{ 1'pyilrrrrr 3803;t.

I{ rrc'pnoir I'lrvrnc ornocrircrl rranrrerree a}irlrBru,re BtsetsAhI: SU Arrr. l',\' 'l'ati.
T Tau (puc. B) . )' crux BBeBr{ aun,rlr4ryAa uaucrrerir,rii 6;recrta B ripirc1ofr qa-
CTu Crtrlil'pi) R cpeAMlr 6o.lr,ute. aIe\I B dtno;reronou. Oco6errrrt) rrerrio DTo
cgoiicrno RLl;lC.rlrtc'tCrl y ll\' 'l'a1: C )'8r,.11(te1!lrerr 6.,Leciitt 3,CBA^ rillaCrr0L,T.
3neallt,r S[.-l ,\rrl ri ]' 'l'atr u6ttapy;rlrrsak)'l')To cr]or-rL:TBo ro,irJr(o u nr,16oprie no
qBelv Cl lltr c.rc'r'lrsrrt,rreru.rii n rlri;ri,lpar t 1Lt t.,. )r eeet;1 St- .\rrl u llY fair 3 .uir
IicI4rry\re 6.uecxir l)IiBI{tsa.rrertrilar{ rrrrl)rIrr,t r-rI{HIru Ilp 6tt.rtr,ttrc, rIe,\r rJ Nrdlltr{M\:rte.

5S

(oxonvarne)

-t)1-^t rl)
7 

"75
i ,70
7 ,70
7 ,75
7,75
7 ,i0
7.60
7 ,75
7,75
7 ,75
7 ,70

1 "t25
1 .35
1 ,15
1 .2i-r

7 "'30
7 ,30
7 .30
l.:J
7 ,30
7 ,30

T .15
7 .30
7 ,30
7 ,:10



SU Aur

RY Tnu

1)

z

Ptrc. tJ. IIalrcfleHrur pRoupoiloJrorrrri'r arreprtrrt 1I D]tBllBa.rlotlTlIhix rxlIprlE lltrulrn Ha y 3Be3A

'I"f o;ruua nopBoro I lrla r(,1)orrorruocrrr (a)_lr I)acilp(tllcilcllIls )HCprIlIr B cll0lirpax flopc]rtllf-
1rrrx, ycpeggorruLro tro Bcrrlry neprroAy rra6,rrrogotttiii lr ttcrtpirl;rcrruhle 3a rlcir{3Be3A}Ioe lro-
ripacreune (6)

d: rrcfiBbtii cTo,rl6ert, - urt0oJrxa ltri 6lccriy n $lur;tpc r;; urolroii - rrlt0o|Ita no qDery (ll - b), COOT-

acTcrBy()r]Irl0 3r{prrBaJleHTIIl,rc IIII[)IrHbI ]I" )Iia3aIl6I ]lt1 plrc-Ylll(e, Tperuii - 
BbloopHa no qtserY C' Belr-

TtrHaJrbtrblMrr orpc36ilyrr J'Iia:]arl rlurepBar 1"' lt cralr[al]TIlbre rr{iroltellllfl AirH cpeAl{trx BeJrrrqilIt B xaiH-

.rIoM,lactrpe:rcileHrrff atleprlrlr, yctrlcllllcllllblc tro BCCM $rrbrl)aM;
6: clliromHile JrIrHu['t - 

pac[pe;lerelllrrr g[eIJI'jrrI 3BcaA rrilBII('iI
S U Aur)

Ltltt2//bur/12
d

(3a lrcunrc.lcunelt

[]ropa;r rp]lnna IlepL)]tcIIttt,t \ - ll\\ Alrr'. tlY Aur. l)R 'l'atr. AA I'atl
(1trac. 9). Xapari.r'cprtrl oco6enrrocrb DTrl\ Bnclt:\ - rlorl'rtrr oXlruaItoBr,Ie. ali-
1'r4grrlre tr{Bl\rc}IerLrl 6,,rccnit Bo BCer r}u.trt1lar. A.rtn.tlltT\,lit,r B cpe,-ltreNI llc)clio.rl L-

rio 6o.rlbrrre B rbrro,rc1'oB()ii, qelr R ripilcrroii aracrtr{ cretirpa. Stisttntt.,tett'rlltlrl lllll-
pi,lra II p 3oNrerro ],Re"rrrrql{Bilcrcri B Nrrrlr4xrvr\re 6recIitr. Har'r6o"'ree rrllllllilll,lrt
IIp('.(cralll{'te"rlb rroi'I rl)\Irlrl,l - lt\\'Arrr'. j[.'rn,'\A']'au tr{NIell)lcfl rt)''lL}io /18&

la6.[rol\er].rrr. rio 6Jrocri 3ReBlir,r nrerriJ\\: ra6.rlr.()i\euIItllII{ rlilr\Iett[.rlcrl ilorlrl'l lla
Be.-rl{uI{Ir.v I{ rill)ari'rel) I.lBl\relronlrii rio3no.rric'I'orrL}c'frl eo ri i)ToIl rl))rllxe'

13 tlrerr,ro tl)),nrr]'Bti.llo{ctu,r BBe3llbr l)(l'l'air. lll)'lau. O}I .\trr', I)l''fau
r,1ruc. 10) . ()oro,uerpr.r.lecrioe rroBe;tenu(r ::)r14\ Brle;];[ c.rloililIcc. qc]t B npel(l,li\v-
turr\ r.p-vIIlrax. i]nee;(r,r nalr6o.rree ar.irl,IBnh! Ir )JII;TJ arllro.leroRoI:I 'Iacrli oirelil'lla.
C 1,.rrerrr,lut-,lr{e\r 6,-recriii R ?' BBe3;(a H1)acueer. Ilrrorlta nolillilcllettrrc sBcll,ui
rr l)o14cxolrrrr 3l crre'f o.tnoBlloxrellrolo yReJIllrlotIr,Ir 6.,rtrciia B {u,rrr,'rpttx t'7 tr r2
rr )'rrettr,Ilteritf ,t rr rpti,-t r,r'pis b u r.' (r'aiioir ;Iic \a pitliTell nepc.\IcrrtlocTI4 6LI.[
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9. To xe, qro Ha prc. B, gla

rza b u r/ rz
d

BToporo rrrna fiepeMcflrrocrrr BBC3A T Te.nrqa

o6rrapyxeu y DI Cep 115l). B rrlrlrrllryrre 6.uecria DriBtr{Ba.rcrrrrafl rrrlrprura Ilp
cyqecTBeHlro yBe"rrlrqr,rBaeTCfl .

f{na roro qro6rr noJTysrlrb npeAcraBJrerrre o roqrrocrtrr, rar{ofi irie arra.rlrrll
6r,rn upone4err A"Trrr rra6nro4erilrfi nocronrrrrofi BBeBAbr cpaBrrer{r{fl D (Ry) or-
rrocr4rerrr,Ho BBeBAbr c (R\\') n {urtrpax u, b, u, rr, r'r. FIa pnc. ll nprrBeleilbr
cpeArrr,re pacilpeAeJreHr,rrr arrcprr,rrr BB03[rr B Bbr6opHax no 6recny n {u;rrrpe
?: II tro rlBery C. B xam4olr paclpeAeJe]rrrrr arrepr,rrr{ },cpeArrerro uo cerrr, ua6-
"rrro;lelrraii. PaB.ri[.ltrrs R cpeAr]I{x Be.rrr{rlurra\ B DTorr cJr}rrae o6\'c.:ou.[eirIJ TonL-
lio oura6narrr,r rra6.rrroAerrr,ul.

Cle!)'et r 6pa'rratr oco6oe Brrr,r\rarir4e rra ro) rrro rioppeirluurr lleirilly Ir3Nre-
IIelIUfllIlI B lIeilpCpblBtlo}l CIICIirl)e I{ B.lIIIlXrrX. oI]I,lCaIt]lbte BLIIre, ]ie fiBilrrIoTcr{
t[vttriquottailL.Irbt]ru BaBr.rctr{uocrnrrrr. ucrta?riellrlrrrrrr orru6ttalru rra6,'tI1lAerrr.ifr.
Oltr,t otpirrtitrlor Jriltul AoBo.rllrrro c.tra6r,te crnanLucmL{uecrue ?.aort|cllNrocrrl ueiri-
It\' 3'II,Ir{I{ R e.lt 1{tiId r r alrII .
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Puc. 10. 'I'o xe, qro Ea Pllc. 8, gla
TpeTLerO TIIIIa [epeMeHEOCTII SBeBA

T Te:rsqa]

," r/

0f/
4

rza

Prrc. 11. Pacrrpegclerrrfl sEcprlllr
B crcxTpo 3Bo3lbl clraBECUllE I/ (RY).
Br,r6opxit ro 6;recn5' (a) ll rro uB('ry (';)

6. Cpaurerrrre c na6nnuerilrflMrr Apyrlrx aBTopoB

Ilpeitcraun.gcr rrrrrepec cpaBlrerrrde rair;qerriroro )iapanrepa neperletrnocrr,r
riairr4oi,i BBeallri c l{itullLrrrrrrr Ipyrrrx atsTopoB. llocriri.ur,rtv }rac ullrepecYer rtop-
pe"irqqr{l rrc}iiily rraller(eurrrrxru 6leciia r'i rlBera. o6pa'rr.rlrcl trpeilills rJCer-r() I{

UBv-cpotouerprlld r.r cuenrpcltloron{erprtrl sBeBL rutla T'f e.rrlua.
SU Aur. tirorc,e.ueri.r'I)tr11recriue rra5.;irolennrl [poBolrl.rrucr, Beitqe.;rcu [1ti].

3neaga riaxo,rlrircrr npernr-vqccrBelllo B \raricr.Irryuc 6;rccria. A"rroleuo;1o6tirre
oc;ra6lerrus lprtocTll CoflpoBortiltaIOTcrI )BellIIqeltuCrI iloIiaBaTe.xeri qnera
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(B - I) u. (a - B-).-r. e. aBeBJa riJ)acreer. .ircro,l;renrpr4rrecliafl LrBll-+oro-
rrel'l)rrH 3al:,lrteHoi'r t13. 1i ] no;lrBeprri;laer rry BaBrrcrr.\rocrb.

llY Tau._ IIo i[ororptrtfnuecrilni ria6.'rro;te,rurr{rr Iia;1a.,rarra [18] arru.rnry;1u
narltlttettt'tii 6.'ttlctia n {otorpa(rLr.iecrioii o6,rac'rr.r B rl)rr l)aBa 6o,rsrrre, verr o't[o-
1'oBIlllytliILIloir' llo t[o'rorlta$rr.]ccrior-r (rororrerprur--\lcicr,r,tae [19[ rre irafilcrro
Iioppe'lirlllIIrI rerrli.-(v IIlJNeilcilIrfl),rn 6.lecxa rr rlBeril aBCalJhr. rl)oro;_r.,lerirpr.rqccritrle
ttaS.rnr;(eltr,rs Bcriric.,rn [20]o6rta1r5';rir.r,'rr,r rpr.r rrrrra rcpcruerrrrocrr.r: n) 

"o-.nOpur-rrr,re rio.rc,6alrrrg 6.lccria c npo;(o.rairll'e.[r,lroc.l.bro 6o;ice 100 lrreli li a,,urutv,\oii
oHo'rlo ()"'5. a-tlit.'lilt't-,'lLt Bo3pacraror ri npacrroii arAClIr crt)rirpa; 6) rieuepllogll-
tIeCIiII0 IiIII{IINyllH C rA})ariTe[)rrr,rrl Bl)e]relretr 50 ;1lrel:i rr ANr[..lrrT],.llClil ;(o l*
Ile3altllcI,It\ro OT:l.tI{fil)t Bo.:rilLt: n) riopornonepr,roJrrqecIiLrc no,,re6alrr.tn 6lecna
(l rtrl)alirepllLIlI Bl)L-IIC'|ilLr.\I ileclio.'tLrio;lUcr.l rI aun.-rrrr.y.10ii rrerree 0,r,3. tltoto-
:).irelirpr,rrrecrruc rra6.'rro;lcrrnrr i3ar"rrlcnoir Ili]] roriil3a.-rr{. v.ro B ilrro\v ury6orilrx
llI'IIllIrlYlIoB 3li03i(a cTitll()urt'rcfl 6o.let'ro.'i1-6oi.i. llrrextrct rari?rie ilcplrollbr,
Iiorllil c v\IellblllLrlllrclr 6.'tcctitt 3Be3;r.a tipacrreer. fIpl,r rrcarravl{Te.rlbrrbI-\ tioJIe6a-
ttltx-x.6,:rccria r (rri.rr,rpe l'tra6.-rru;tarurCn raorr,r.recrir4e rlllrrerrerrul rlnera ([/ -- B). B cpe;1rrcll, rra rrrarpi'rrr-rre I' - (B -r") Ry rtiu o6uapyxiranaer (rre-
renlosori) \aparit.ep ileJ)elrerrtocrrr - ripacrreer c vBe..tilrrerrrreNl flprtocrlr.

i {paro,uperlriilr{ rr _Il_rrccnn.r [21] paccrrorpe.rr.r BCe c]'uecrBvoulr{e IIByx-
Ullc,fttbIe tta6.,uollerrlrn IiY'Itirr aa 1r0.,rer. Ilr,r.no rraiilerro. r"o CTetregb BaBr{-
culrocTrr ileiri;l\'6Iecnurr rr r\Berolr 3Be3ru,r rrerrrrracb s 6o.{bt[n-r npei-(e,rrar, Ho
l|o Bcc rleprloltr,l tltr6.ilto;lerrlrr.i c yBe.'rrrrrcutrerr 6,recria BBealta cratrosrdracb 6o-
.10(, ri pacloii.

T Tau. Xor.rt aaperl4crprlpoBaIrttatr alrr"rrrryAa rrarreirerurri 6",recria r r[oro-
t'1lttt[rtuectllr\ .'tyt1i1a locrrl]-iler atcrrnpc\ Be"rtr{qr{rr. B rrocjre;1rrr,re ro;1br T 'fa1
11.(r ill)orlRJ-ser 6o;ruilrotlt tlxrnnrtc-rcrr,r. IIo {o'rorpa$uvecritr{}r rra6.rrrolerrraRlr
Jiana.rtaua [lE] auururv;1a n rpororpa{u.recrir.rr jryqax B rpr.r pa3a 6o.rnue, .rerr
n (,9lill1rtl:arlbllltr. tl)s11v3.r1pli1pr.rqeoine rra6.nro4ctrlrx 3ariqenoii [13] n cucre-
ve (i.Bl'o6uap1'aiu.,rra rre6o"'ri,rrroe vlrerrL,ruerrrre norraBareJrrr r{Bcra (t - a) s
Irolrerrr ric.ra6.,rerrus 6.lccria n tpu.rrr,rpe Lr.

- 
(l)oloo.,rcxrprrrrecrir4e rra6.'urilterrrrl fr!.rr1a re Berrqe.rrr [22] rrporre no,,rc6aru.rfi

6.lte_crra..c 
^alln.rrrl'-1,i'r,oi{ 

()i}'I1-0rn2 o6rrapv;rira.rrr Bctrrjrrrriy c a}rtrJrlrry;1anru llr3
n 1'' l't ()'l'3 r l'. lIti6.,rro;reru,rr c o6r,ertrr,rnrrorl nprasuoii norraaa;rr.r, arro rrprr rre-
6tl.'il,rttltx ttorte6attr.rrx 6.rtccra tr{urellcuBrrocrlr DrII{ccI{onrlix .nurutrl yu"rrrr-
BiiIOTCri c VnlcllLIIlLrltIIClt ,l])IioC'tII. SBC3lla nprl eTotl IipaciteeT. A6cop6quOrrurrfi
cnch'rll T Tatr rttlitrlot'crI or (12;1o liil rreaaBr,rculro o.r 6;recrta n uBgra BBe3.-Ibr.

Corractro ila6.rio;lcttlrrtrt Itorerrtr i23]. yrrerruxclrr{e 6;recua n dra.,rr,rpe I/
corrpoBo;Iiilaerc,(r YBeJrr.lrrelrrr0]r rr()Tona n r.rrr$panpaciroir o6.uacru crrerirpil.

R\\' Arrr'. Xltltonos [21r1, cJranrrnnan tpororparpr,r"recxuc rra6.rroleirra.fr c Brr-
3Yil.rl Llll,,l;u. o1'lleqaeT. alro c Yr\rttriLlilcilrrctt 6,-tecrta rIotia3aTeJb I{BeTa yBe.rTrr-
tItr{Irtle't crr .'l'atiori i{ic, l)o:l}'.'tI).r.il'I ro.lyrlerr rg cneli-ritoS<l,l6lterlllr.ttcttllt rta6-
.lI);l('llttHIl ll\\" Arrr'[:251. t;1,,.,.,,n1€)rprr1 B Cr,rcrc]re [,IBl- o6rrrrl)],1irrB1cr riol)pe-
.rlrrllrrro rror'iilsil'1'r).:rri t1rc.r.a (B - I') r-: 6.-rccrtorr 3BC:).11,r (n lrr.rrrurryrrc 6.lecxa
ail:r('i|.tir riltacrrct,r). lJ 1'o rrl)clrr{ titlli rtoriaSarc.irr, ](Bo.ra (lt - B) r..B93illr c 6.lcc-
lio.ri 6o..lt:Lr c.It();.tlrt,rril o6paao,rr [1i].26-281. Cucrirltotiro'ro]reri)r,rre(,rir{c rrir6.rrro-
Itcirur{ li\\'-\rr'. l}r,rrorrierrrrr,rt'lllirJorririLr-\l n;r p. [2t)1. roriaBil.rrr. rrro c yRe,llu-
llcrllilolt 6.'rocrii'r;]Be3ilt,t ;)NItcctr{(}trilr,t(},-trilrIIIr rt)pe\oi-trlT n a6cop6qtr() I,I o.(ilo-
lll)(rlloiill(, uctICii.lLr'rt v.'tt,r'lttrdrto..r tlour,rii rre6r;rrori. Iltrri.rotr uelilc[)r,lBrroro
cllclirpil ill)Ir:rrol noatrll lre ]rcrrrrLr'r'c,(r . .\rril,-rrirlr.rtu,tii:rrf$c'rir.6r,r,-r o6la1)l!'iiierr
Cu,:r rrit li olrr,r rr I li0 | .

l)l'u IX] Titu. I)ee1'.'rt,ra't't,t rrrr6;trrr;terrnii aa 5(J;rr.r. l)ilcclrori)orur,re n Iii1i,
II()lia:lil"-iIl. r|t'o illlrl.rirl't'V;(iI u3,\rtrrerrnii 5lccria lfli'lau n tboror'lttrtluqecrroir o5-
.-rtrcI'iI B TJ,Ir lrirBit 6o,tr,rrre. rICxr B Btr3ya,-rLrt)11. I)rc, rtr.nerrrac oco6ertrro cII..ILlIo
Blli Jlittiietto r' l)(; I'au: rI[)ri r,rlt-\lCrrcrrrrrr titg16rptr$truecrror-r Be.irtr1rftrrr,r rra 2tllt
nriaYa.;rr,ttr,tii 6.-lccti oclitcrcri trolrrrr lrocrorilrlr,r\r. I[o peav,:rbraraNl tllorolt.reli.r-
lrlrqocritir. rra(r.,lxr;1r-,trr.rii iJujiuersoii llli. t7l :t;rs o6cn_r itBeB..( cyillccrByrlr 3a1]rr-
crlrro(l Ir,.\rcri.'r\'6.'recNonr u l-u rlneroN (B - I'). tller (1'- B) lrc[flcrcfl llc-
BilBr{c}r1r() n 6o.rt,rru.rx Il]ci\c"ra\.
62



BP Tau o6rrapyr(uBaer aHaJrorrrqHbre cBoficrBa t191. c yNIe-iibIIIeIIIIeM 6Iec-

,*u i-rir"t (B - it; yr.nrrrBaercfl' B ro BpeMfl Hax ([/ --B) vote"brraercfl'
,. a. J"rrrr,y*c 6necna BoBpacraer ynrtpaSr,ro.{etosbrfi ue6brrolt I43ryqell,ns.

trllg eroro nparnoro o6sopa c.rreAyeT,.qro He Bce neperle]IHble AeMollcrpltpy-

1or oArro3saarlryro Batsr,rcrn,oai" rleiriAy 6.rrecxou rr qBeror{. flo-nz;lrallolly, 1\[oiti-

IIOCHASATT,,ttTOAJIflNAiTi4Ofi"'O6"I(A8TIIIXCflIIAI{I{3.BE3ACBOfiCTBEHflbI
uar{eHenI4fI reIIJIoBoIo xapaltTepa: C yllellrrtleltllert 6;reCna I/ uortasareJll I(Be-

t, tA - l'-) yne"T nuruu."to. V aneag SU Aur, IIY Tau, T Tau' orIreceIIIIbIx

nunn', " nepnoft rpytr[e ,,eperre.Ho.Tu, aToT xapal{Tep uguenenufi Br,rpax(e,

IIeHee qeTI{O, qeM y OCTaJI5IILIX. 34eCn lla (TSII.TIOBLIC II3NISIIeIIUfl)) }IaI{JIaU'IBa-

eTcfltrepeIIe}lIJoCTbil,rlIIIl}toBoJIIIoBoiiqaCTI{cneliTpa'BInSbIBalom.anassettr
uoHpacrreEr4fl sBesAbr Ilpu yBe,r_uqer]I{rr ee_flpriocrl4._oco6erlrro HariLsAHO 3TO

uurp'"rrorro y IIY Tau. Y-aneag SU A.r u T Tau oror a{{eHr rlporlBirflercfl ro'rlb-

Iio B IIepe[IeE]IOCTI{ Be"rlrlqI'III rr trL 12'

flolyuenurre Hatrl{ pesynr,raTbr B TIeJIO}I AOCraroqlIo xopo[Io corJlacyroTcfl

c rrMeloqrrtructr Aarrrrbrr\rl{ O [epetrrerr]rocTll anesi\ T Telrrqa. PaaAenegue T

Tau-asea/I IIa rpynnbl tro xapaxrepv fleperleHIIocrrr rlpoBoAIIJIoct' rd partee'

irlrr"r"'if 8l orireraer rprl rpylrlbr BB.BA rlo coorltolrelltrlIo aNIrlirr''ty4 n r[oro-

;p;b;;;.;,rfi-n Soroouryuourruin o6ractn cne1rpa. 3aiiqeua [13] paa;1e"raet

sneeAu, T Terr,qa I{ IIellpaBrrJlbllble rleperle}Illble IIa rprr rpyyl-b't tro coorHoltre-

flIrro l\'IelIiAy 
"""o""oiu 

6lecxa u qse"a sBeai t B cl{creNle L Bl'' ' SAecr' HaIII{

npeAlprdrl.flra en{e oArra trotrr,rTrra ri",raccu$rrlll{poBArl sBeSIIn'I Telr,qa uo dri-
TolreTpuqecfi ony noBeAeIIr'Iro.

t, ,,1,.,
I I ,trrr,,

^ IUY-xr-lr,-5,.rr-u 
;6urox l r|rrilii

7. Cpeguue xapaxTepllcrrrnrr [eperlellubrx

vcpegulla BeJrrrqurrbr HalriAofi SBesAbr rro BcerIy treplloAy rra6lroAerurfi, ntt-

,ry"rrr'"pLlrrue, rrau6ofl"e *upar,repHr,re cocroflrrrrfl treperIeHHbIx B yxaaauurtl-:r

uepIIoA: pacupei(ejreIItrIe !]IlepIIII4 B IiollTI4tlvy\te I,I :)]iBIIBa']ICI{TIIIJ€ lIIIIpIIIlIll.

.rJrrraft'Hp u }i*. B ta6r.7 uprane4etlln rloJlyqetIllLIe TaHIINI o6paaou cpelttlllc

SU Aur
RY Tau
T Tau
RW Aur
UY Anr
DII Tau
AA Tau
DG Tau
Bl) Tau
GNI Aur
DF Tau

1 0"'60
12,15
11,85
10,59
{2,90
12,70
14,55
12,50
12,35
12 ,95
t2.90

rtl
s.r"':rrl c-30l tt"'30l
r o' gsl r o .sol-rr .:;o I

s.xrl n .x,l .,rs 
I

I 0 .;t5l 1u .4r)l_o .4S I

r r ,;ol r r ,risl u.as 
I

I I .0j-rl I 1 .{iOl-0.tit) |

re .osl rz,:;l r,.ritr 
I

1 t .Bsl I I .;;ri-0 ,55 |

r r .zll r r ,snl rr ,rro 
I

tt.70l 11,ri()l o,ti5l
r r .;sl r r ,;rr,l rr,5u 

i

g''2gl
11 ,001

1rr ,l0l
ro,28l
r 2 ,lol
t I ,91-r 

j

-_tl3 ,u5l
l].2ol
l2,15i
t:l ,101

12,2r)l

g"'401

II"151
10,{01
10,201

I I ,501

r 2.05l
13 ,001

12.451
1:,151
1: ,451

lr.371

1"'95
1 ,80
1 ,55
1,50
1 ,()l-r
I .1t)

1 .05
0,95
0.8Ir
I ,0()

0'" 1

(),5

0.4
0;6
1,6
0,9
1,0
2.()
: .1r

I ,l-r

1.9

1(i

22

l1
7

2

2t)

Iir
ii

2t)

-i-o,lo l+rt,to
1{) ,85 l+0 ,10
+0,e5 l+ 1r,45

+U.01-) i- 0,1;J+0.u)l-{r,I.r
_ rr,{{r l;u,65
Ir),5511U,:l

+o .,,o l- u.,t,
(t 

'55 i- tt 'ri3
0,:0 1 o.:,2

-o ,t5 I () .{i:l

-{).05 | 1 t).73

ral)arirclirrcrrrrirr BBeBA.3nealn Ilacrlo"rroilicttbI rro rl)1,flrIalr rreper{eMIool'II.
3arerrrnr. rrro rrl)1r nepcxoile or uepoort rJjyrlril,r ti rlterr,eii cJleIIIue llnela ([i -
- b), (o - I't) u rlitpflr\rerp y',, yrtcrrt,ltttllorcrl , rtro coorBercrByt)'f \rBe'illrrlo-
,,rro eoiuccrn-IIp lr IJo n ycu.ucrr4to yJrbrllarl1.ro.rrotonolo rea6lrrila.

Cpe4true po"rpa4arrarrl{n Drreprr{u rroilillo cpaDIr14Trr c iltllllir,t.\II{ lir-tlr I,i2 l,
rro.rrvqerrrrL,lxru no tporol).-!erirpr,rqecrtr.nr rra6;rroAerrldnrt co ctiarlr{])yrorr(llr{ crlelil'-
po{brorrerporr (pllc. t2). Xotr tra6.,rro;lertrerr liyxl,r rrpoBoAII.ill{cr, u;ipvroii
ne]tl4oll. CpaBrreril{C p:iCnpejle.rleIrlliI 3llCprl,Ii,I ne1)erleIlIlblI rloFii'lSblIlit('1 .'loc'ril-
Toqlro xopuIIIec cor.,lacr{e.

UJ

Ta6rnrta 7

-,,1 E.,



m(//A)

nE Tau

J 2 J 2 /,/A,,yru-/
Pnc. 12, Cpcgntrc _pacrrpcAC.IIe^rIJI.E. )ueprrrrr T Tau rr l)G Tau (ro.rnrr) rr gaunue {oro-sJrer{TpIltlc_cfiIrx na6;rro;lcnrrir [2U] (cr.rrorurrrrc rr rrrrprr\oBr,rc jlrHr{rr orrrocxrc.s K pa3r*,rrr
[ararr sa6,'l]oqctrrii [32J.)

Cpelrrue pacnpci\eJcIIrIr{ illleprr.rr.r. rrcrrpaB,,rerrrrbre Ba rre?FiaBe3Arroe [or.[o-
[(e]rr4e. ilauLr rra puc.8.9, 10. XIe;rrgBeaArroe tror.;roq,errr4e B rralpaBJrefi:rrytuc-
cJIetlyeillblx 38C3/I BeCLr\rtl ileo;lilopoilllo r{, npo}re ToIo, qacTb IrorJIoIqelrl4fl NIO-
aiet 6r,rrr, o6yc,lon.rretta ntlt,loBoI"r oiio.[oaBe3jlnoii o6o.[oqrtor-r. floaroNry uaH
rIepBoe, rpy6{,rt' lptl6.,rra;tiettlltr .\roitilto nprrrrnrl ilreai3Be3Airoe ttor"-toqerrrre o,qI,I-
HAIiOtsI,I}I AJT'J BCC\ IJIIS.UIOJ(IIRIII'I\C'I 3BE3II B O6NACTI,I TC.:IEII - BOArrUSI,Ifi.
Cor'.rrac,rro H-vrn [l]ll], rroily.rb pilccrorrur,rfl 6lu upurrar paBrrbr]r [ir', cpelrraa
Be"rluqrrlra fror'.1ror1crrr.rrr rro ;liuilu,ru [31r] 0,1r7.

llo vetr,rperr ne,rrrrlrrrna\r lt. ?', 11, l'2 6nr;ro rrpoBe:Ic]ro cpaBrreHrre cpeArrgx
pacnpcxcxerir{ir errcprurr c paonpc;{c"{elrr{etr Airrr 3Be3;( f":rarJtror"r noo.[e;IoBare.[b-
rrocrr{ (aa_r.rcx;rrouenr{e}r SLI Aur, uNreroqeii crerirp G2 III). Sror yuacr:ox
crlelirpil 'f Tau-ancaA lICtIee Bcero lroABep;licrr B.rluarrfiro ne6r,rrrtoB ]r3jr]rqeHrr.fl.
,7.\"rl rrortotol)Lr\ BBeB.-I, Iltruprrxrep RY Trrrr, rraS.,rmlire,rroe pacnpe;Ie.-rclrle arrep-
rIIIr tI i) cilcTilB, r crro Allyrr,I o[eriTpa.] bl lbrtrr.r Fi.rt acca lrr{.

)',rr,rpadno.rre'r'oRr,re ua6r,r.rrrrt rra,rlyqoirrrr orrpel\c.-r]t.lrrrcb HaN paBrrocrr, Lre;]i-
try ilil6.rlloj(aelrort ne"rr,r.rriloir z/ rr Be.rrrrqrrrroil, cooreercroyrorlert pacrrpc.le.rc-
tirrlo r)rreprrlrr rrop\ia.:rbrrori encaltt,r. 11o.rry.1g1111bre rartuM o6paaou y,rrlrirtrrlr.ro-
.rreroBrne reg6r,rr.rir.r (UV) nplrnc;{crr,r B ra6t. 7.

C.;ic;(ver ortIerilTt,. qro orpeitc"'rflerrarr BC"llrrqrlra y.rr,rptrrlrro.rrcrotor-o r.r3-
6ltrtr;-t c.na6o 3aBI,ICTIT or rrpirrrfiroro rrciriaBe3lrrol-o nor.'rolqcurrr. lic.rra npr,r-
ttgrr, So;tt,trrec norjrolqelrlre. To ),ro upLrBej(Lr.f ri rorly, aITo I{ctrpaB.rrerrrrr)re I)ao-
rl)Lrt (o' i eItI4rI lll leprl{I'I 6y;t-vr coorB ercl'BOB[rrrr 3Be3[illt 6o,,r ee p a lrrr ux cflerirp a,rr r,-
Iillx Ii.rlaccon rr y;lr,rpa(tl{o.[cTol]ue na6lrrtilt fionyqiiTcrl florr.tlI Ta]irrrru ,rie. llTo
,(rB"-lriorcil c"re;-(crBrlexl Tolo. rITo ltrir( etlr,r lrc;tistseBAlrol.o ilotipacrleurrl r{ (re\r-
n('l)41)'pIIolo)> 113n1911g,rrrri pacrll)r]itc.,rcrrrrrr crrcprrrr{ (n lnauaaorre G0 - fi J)
Tp)',,ir!o llaa"rll,iqrrltr,i trpn rrrrarioii-r'tiqrrocur tllo.r'orrerptrrr.

ll:r pnc. 13 .1arrr,L aaurlcrnrocrrr rre;ril(v rrarl;lerurr,rrru )r,f Lrparflro.-reroBiJ:\rr{
ne5l,trria,rrtrr, [oriaaareirl]ru r{Bera (p - r), (q" - ri) u noiiaaare.rre.rr qnera C.
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Puc. 13. 3asucnMocrn Mex-
py ymrpaiflroJreroBr;rMrr rI3-
6nrrralrrr U7, uoxaaare.uxun
qBera (p - b) u (a - rr)
Ir ilonaaareJreM qBera C

(fr-b -42 -0,6 (a-r,)

Pac. 14. Pacxoxgeuue nem-
Ay cIIer{TpanbEhI}IrI r(JIaccalrE
r ra6rrogaelrrrNrrr pacfipeAe-
JleErrfir{rr sEeprrrfi B 3aBrrcrI-
MOCTTT OT Crrer{TpaJrbEoro
r{Jracca ncpeuernoi

5t,

lIa Haxgofi r{B errrx Arrarpalrrr BBeBiIr,r paaJrr4rrrrbrx rpyutr nepe]reilHocrtr paa-
Aeirflrorcfl AocrarorrHo yBepeHHo. DN Tau fiprr aroNr rrotraAaeT B uepByro rpyuly
ueperlellrlblx. ItaH yHaBLIBaJrocr s [32. 351, xopperflrlu.E ]reiKAy BeJrr4suEoft
yrbrpa(trIroireroBoro raa6brrxa rr urrrellcrrBFlocrbro 6anr,ueponcfir{x JrrrHrlft cBr{-
AeTe.TIbCTByeT O Totrr, qTO yJrbTpadrr4Oleronrre r,136brTri[ BErsBaHbr trSJryqeIIEeM B
6a.rrr,rrreponcrrolr HorrrtrrryyNre.

Tor {axr, qro NreiriaBeaArroe norJronleuue }reoArrrranoBo AJI.r pasHr,rx BBeBA,

AoiIlIieH BLISBaTb paAJIutIIde I{e}I{Ay CII0KTpaJI},IILIM HJIaCCOM, OtrpeAeJIgeMDIM
tro paclpeAeJIeErrrc srreprr'rrr, tr ctreHTpaJrbrlbrrr HJraccoNr, otrpeAeJrfleMbrM rro
a6cop6quouuoMy cEefirpy BBeaAbr. 3ro pacxotri[eurre Mo?r(rro Bbrpaatrrb Har(
pasrrocrb rroRasareJreft qnera A (, - rr), coornercrByrcrqrrx ABIrM cueHrpaJrb-
Hrrr\r HJraccaM. Ha pnc. 14 Aarra BaBr(culrocrb L (, - r2) or ctrenrpaJrbuoro
r{Jlacca rro HaraJrory ttl]. Hax nn4uo rra pzcyrrxa, BBeBAET 6oree parrnrrx ctren-
TpaJrbHLIx I{JIaCCOB CuCTeIIaTtrseCHII fipao}Iee, qeM CJIeAoBaJTO 6rr ONrUgarr Cor-
rracHo Ex ctrer(rpau. flo4o6uafl KoppeJr.flqms 6tura uafi4ena ltyxr [36] m o6,b-
.flcrreHa r(aK cJreAcrBrle cyqecTBoBarrrrfl trLrJreBbrx o6oJloqefi y SBe3A 6olee pau-
Hrrx ctrerirpaJrbHr,rx nJraccoB. Haruu Ha6[roAerru.E troATBepx{AarcT ary aaBrr-
CIIil{OCTb.

8. Xapanrep [epeMerrnocrrr rr cBeTrrMocrrr BBeBI

Han6oree BaifiHrlrl AJr.rI troHtrMarrrtfl uptrpoAhr uepeMerrnocrr{ .flBJr.Eercfl Borr-
poc: pasiltrqaroTcrr Jrtrr 3Be3AEr, oTrreceHrrbre HaMtr I{ pasEBrM rpytrtraM rrepeMerr-
Irocru? tro ocEoBHbrnr SzarmecrurM xapaHTepEcrEHaM - clrenTpaJlr,troMy KJrac-
cy r{ cBerElrocrlr? B ra6n. B upunegenbr ctreKTpaJlbrrr,re KJracchr rrepeMeEEbrx
tro IiaraJlory tltl n 6onouerpuqecnue cBerrrMocrr{, BrrqtrcJrerrurre Hoxer [37]
uo na6rro4eutrrrM B o6ilacrtr ctrenrpa or ylr,rpa{uoJrera Ao 22 il,htl. Beluqurra
r paBEa orHortrelttrm trorofia a un{paHpacrrofi o6fiacru ctreHrpa x uorony B
ynrrpa{zoreroBofi E BtrByaJrbrrofi o6racrra. I{a prac. 15 nepeueuuEre r{auece-
HLI Ha reoperr.rqecnyro Ar,rarpaMny lg L - lS 7"rc l2l. E$$errunubre reMtrepa-
rypbr otrpeAeJreHbr tro ctrer(rpaJrbr{brM r{JraccaM corJracHo RaJru6poBHe ,{xou-
coua [38].

3 [ss. HphlMcHot oocepnaropuu, r. 54
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f, /t/o

Tau

P Tcu

a\ \''
e\ \

F-l- q\ \- -\ \\

o

-a)----2-\-a\

Lg L/L
Z Puc. 15. flo.noxresrre aaeag T

Teurqa Ea oBoJlroqrlouuori guar-
palrlre
SBeaAbr uepBoro rllna nepeMelrrocrr!
EI\reror rrau6oJlee Br,IcoHyIo cBerE-
MCCTb

J,0 J,6 Lg 72sy

Itax nr,rguo rrB ptrc. 15, snea4r,r r4B paaHbrx rpytru treper{eHrrocrrd pa3Jlr{qaror-
cf B ocHoBHolr IIo cBerlr]rocru. oco6esno qerfio orAeJrflrorcfl sBesAbr uepBoft
rpynnbr SU Aur, RY Tau, T Tau, tror{a3brBarou,ue rar{Hie cyEecrBerrHoe or-
Jrrrqrre r{ ts xapaKrepe [epeMer{Hocrrr or 3Be3A Bropoft r.r rperbeft rpyflr.

SU Aur
RY Tau
T Tau

RW Aur
UY Aur

G2III
F8-G2
G5

G5
G5

DR Tart
AA Tau
DG Tau
BP Tau
GM Aur
DF Tau

t1
t6
26

4
3

K4
IIO
G

K5
K5
MO

to
3,9

;
39

Ta6ruqa8

IT
82

109

9,6
52

RY Tau u T Tau orJraqarorcfl r{ Tol\ryHie tranctrrraJrr,Hr'rr{trr urr{paxpaurblrltr r{B-
6nrrxauu (r ) 80).

Tanrarr o6paBoM, paaAeJrenrre BBeaA no nptralrany (porolrerpuvecxoro troBe-

Aerltr.s B HeupepbrBHor\r cnerrTpe, or{a3r,rBaeTcfl paSAeJIeHue}t tr tro {u3l{secHuM
xapal(TepucTur(aM, rJraBHbrlr o6paaou uo cBeTuMocrtr.

9. Ha6mogenrrs rlerlpaBrrJlbHhrx nepeMenublx

Heupanulr,rrbre nepelreHubre 6ee 3rruccrrorrHbrx .[rrHr.rft, BxJrroqeurlbre B

ra6t. 4, Ea6nroAarucb c eJrer{rpo{ororretporlr Ha reJlecnorle ABT-B B reqeurrs
nBeHaAqarlr rroseii B aBrycre I{ celrr.rl6pe 7977 r. a r7flrvr Hoqeft B ceHrfl6pe'
1972 r.

Sreaqm naJro aHTuBrrr,r r{ croJrB }roporr(ue pflAbr Ha6Jllogeuufi Ee uoaBo.rrflror
IOBOpUTT, O XapaliTepe ux uepel{eHHocTz, troSToMy 6r,rnr gr'rqacJreHr,r roJIbHo
cpeAHEe pacupeAeJrerrurl sHepruu, rrcupaBJreHrrbre 3a }relrr3BesAHOe IrorJroq,erlue.
N{ogynr paccroruu.E 6rrr upuuar, corJlacrlo Xonouony [39], c yqerou Mex{-
BBeaArroro rorJroq,eHufl rro 341.

flo.nyueuuure pactrpeAeJleEtrE sHeprurr yAaercfl AocraroqEo xoporno trpe-A-

craBErb pactrpeAeJreE.nflIilfr. onepruE B ctreKrpax BBe3A-ruraEroB (ptrc. t6).
Iepeueuuue V925 Aql, CE Cyg, BY And zuerot aHolIaJIbEo r(paculre qBera'
coorBercrByrou{rre ctrer{rpaJrrrrbr}r r(Jracca}r ]!10 - M5 III, B ro Bper{E r(ari ux
ctreHrpaJrr,rrHe r{Jraccbr 3ar(Jrror{eH6r B r4HrepBaJre K5 - K9 ttt].
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(u-a)

u b ar/rz a b trrr2 0?zntnp
Puc. 16. Cpe,qnrre pacnpeAeirerrrrs Drreprrrrr [e[paBIIJrLELrx
3a Irelr{3Be3AHOC rrofi pa0EeErre

Cnrolunue fiprrBbre - 
paclpeEcJreHtrrr enepruu 3Be3g-rr{taHToB

Pnc, 17 . Iloroxrenrre (a[oMaJrE,rro Hpacrrbrx) HerrpaBrrJrr]Ebrx
ArrarparrMe
Cu:rourHaa liplrBarr - nocJreltoBareJrblrocrb rIrtaHToB. IIIrpuxoBaE - Hr{}r(Hrrr-I Houeq r,;ranttor"t [ocJreAo-
Bare"rbHocrlr. Crperxorl yHa3axo rratrpaBreHtre Mex(BBe3)lrroto troltpacaeHfff

tlto6nr orBerr{rb rra Bonpoc, r\roirier Jru aro pacxo}nAeHue 6r,rrr peay.Trr,Ta-
TOI\I IIeII{SBeSArrOrO trOHpacrreru-fr, Irepelrerrlrr,re 6IiJrI,I HarrecerrrJ rra AByxqBeT-
Iryrc .rlrrarpalnry (1, - ?) - (t - r,) (puc. L7). 3nea4r,r CE Cyg u V925 Aql
OI{ASA.TIUCb CTIE4EIIIIIJTItr4 OT IIOJIOi{{EIII4'{, COOTBETCTBYIOU,EIO ITX CtrEfiTPAJIbHT,IM
H.rlaccatrr, B rratrpaBneHr{rr Me?ri3BeSArroro nofipacrre}rrrfl. tsY And zlreet qBeTa,
rroprraJrbr{bre AJr.fr ctre}irpanbHoro rrrracca NI6 III. Hax nuAuo r43 pnc. 17, paa-
.rruque il{e?riAy crrertTpoNr K9 u no"uoxterrr{eM SBeSAEr B Aar{Ho1\I cJlyqae ue }roifieT
6r,rrr, o6r,gclreHo IIeiriB B e3Arrbrrr trorJr oqeHrrer[,

Saxnmqerrrre

flonyuerrur,rft rra6;rro4ar:e.Trbur,rri NrarepuaJr coAeplntrT rlH$opMaquro o uepe-
1!IEIIIIOCTtrI IIECHO.TILHUX BBE3A TtrtrA T TEIT,qA B HEtrpEpT,IB}IOIT CtrEHTPE fi B TIVI-

rrr.rxx IIg u Hr. F(ari 6ruo troxaaarro, BBe3Ar,r paarroft cBertrNrocru paarlrqarcTc.E
tro xapaHrepy nepelreElrocrr4 B riorrrr4rryytre. rITo )r{e HacaeTcf sMtrccuoHHbrx
xapaliTeprlcTlrr( - ylrrpaolroneroBbrx uB6LITr{oB rr SnBuBaJre}rTrrbrx ItrrdptrE
I{p u Ho, ro errl Be.irrrqr{rrbr onpeAeJrrrrorcrr orHocr{reJrbuo ypoBHfl HerrpepbrB-
HOrO CtreriTpa I,r A.r[ AaJrr,Hefrrxero arra.rrl,ISa trepeMeEHocTl{ Heo6xoAu}ro peAy-
ul{poBaTr, I{x B a6coJlroTrrr,re troToI{II.

Anrop rry6orto 6naro4aperr B. B. llpoxo{r,enoft r{ A. I{. A6paueuHo aa
trolroqb B rrpoBeAerrrrlr TeJreBrrSrroHrrr,rx rra6IroAerltrfi, A. B. N{uporroBy tr
H. H. Canrycr Ba oprarrr.raauuro lrarunnuofi o6pa6orHlr ua6rroAerruft rr
B. tr{. Yruuq Ba 6onbrryro Bbrsucrr.rrerbuyro pa6ory. a raxine B. B. HraHorroBy
3a rrocTor{Htroe BrrrrrraHr{e Ir pynoBoAcTBo AarlHoft pa6orofi.

,(ena6pr 1.974 r.
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IISBECTITf HPbIMCI(O1I ACTPOOIISIIqE CI{Ofi OBCEP B AT OPI[I(
Tou LIV, 1976 r.

MHOTOTIBETHAfl TBJTBBUST{OHHAfl OOTOMETPUfl BBESI
TUTIA T TEJTbTIA

rr. XAPALTEP ITEPEMEHHOCTTI 3BE3A Tr{rrA T TEJrbrl:\

fI. II. Iletpon

flpogonrreu ar{aJrrla peBynrraroB TeJreBuanorrrrhrx ua6urcgeurrir sncag runa T 'Ie;rrqa
1]. Bnqucaernr a6comotune rlorofiIl grreprrrfi, [BJrysaeMhle {oroc{cpofi aBeBA B nrrglruofi
o6racrr ctrexrpa (1r), notoxn n 6anrlreponcfiorr rorrrrrnyyue (Fy1,) rr B Jrrrur{sx HB u Ho,
r{aJryqaeMLre raaoBhlMrr o6orovxalru aneag.

IlonaaaHo, rrro BBe3Ahr, orrrecerrrlle n [1] H paBHrnM rpytr[arr rro xapar(rcpy rrcpeMeu-
Eocrrr B EerrpcptlBrrot\r cner{rpe, paaJrrrqarorcff rro Berrrrrrrue trorona Fuv.V arcag nncoxoi
cBcrlrlrocrrr norori 1r, BuaqrlTeJrr,Ho .iletrbute, rreM y BBeBA ulrarioii cBcTrrllocrrr. Buyrpa
raxpofi rpyflrrbr ncpcrrefiE],rx cyqecrByer BaBrrcrrMocrr Me]r(Ay trororio]r .Pru u cncnr:pa;rr-
rrrlr( r(Jraccolr BBeBALT. OtuoIneune rroroxa B Jrrrurrr.r HU r uotoxy n 6atr,neponcnolr Eolrrrr-
Eyylre yr{aaErBaer Ea 6olr,ruyro oflrr.rqecnyro roJru{y o6orosr[ o ruunra Hu.

A6courotnnre rroror(rl uBryqcHrrfl c 1, c.,+tz rroBcpxgocrrr BBeBA B EenpepblBHorr crlexTpe,
BElqIIcJIeEEbrc paarbrMrr lreroAaMlr, o6rrapyxirrnaror pacxorr{Aeu}re, Koropoe lronter 6rrrs o6t-
EcrreEo ru.r6o uepagnarl{BElr}r EarpeBo}r cpcAbr, rraryvarcrqeii a rr(ppaxpacroit o6;racrn
ctreRTpa, rr.16o secererTrrBrrblrr [orJrorqcllrrc]r cBera B uHnesoii or(oJIoBBeBAEoft o6oroure.

floryuenrr lionfiqecrBergEle oqeHxr'r rraltegeunfi a6conroruux troror(oB u3fiytrcrrtrfl B

6a;mueponcxolr r{ogrrrgyytrre r{ B Jrrrflrlflx I{U u Ho, Hafi4euo, rrro xapar(Tep trcpcMcurrocrr
BaBr{crrr or cBeruMocrr o6olroqxn 3Be3Abr a 6arr,lleponcnoM KoETrIEyyue. 3neagrr c nucoxofi
cBerr.IMocrblo raeosoii o6oroqxu troKaBErBarcT o6pamngro BaBrrcr.rMocrrr Me)r{Ay rraMerreurr.EMr{

Eorofia r.raryseufifl ot ([orocSepu rl rroror(a a 6a.nsueponcr(oM r(oETrrEyyMe: JrBernqenne Fo
cotrpoBorr{Aaercs y}rctrE'Irrer;aeuFryu, flonegeuue rroror{oB B Jrrrarrsx Hu u Ho 6onee c:rorxso.

flpeguoraraercs cylqecrBoBaEr{e MexaErralra, o6ecueuuBarorqero o6patuyro BaBr.rcrlrrocrb
MelI{Ay r.rBMeEerrrr.flllll rroroRa paguarrnnoft oEeprrru or (porocQeplr tr rroroRa uepapuarlrnuoft
oEeprtrr, [oAAeprfirraarcx{crro rranyqesfie raaosoi]i o6orosxfi BBeBAbr.

MULTICOLOUR TV-PHOTOMETRY OF T TAU-STARS. II. ON THE VARIABI.
LITY OF T TAU-STARS, by P. P. Petrou.- Analysis of the observational data, given in
[1], is continued. Absolute fluxes of radiation lrom photospheres (1r) and radiation from
gas envelopes in Balmer continuum (Fuv), HU and Ho lines (Fg, Fo) are calculated.

Variables, attributed to the different groups according to the type of energy distribu-
tion variability [1] are lound to differ in F , Iluxes. High luminosity stars have appreciab.
ly lower,Pry fluxes than stars oI low luminosity. A correlation betrveen /tryy and spectral
type exist for each group of these stars. The ratio of total fluxes in Hu Iine to thc Balmer
continuum fluxes indicates a high optical depth of gas envelopes in'HB line.

The discrepancies between fluxes of radiation from t cm2 of stellar surface, calculated
by different methods, can be explained by non-radiative heating of a substance emitting
in infrared and/or neutral absorbtion in dust circumstellar envelopes.

Quantitative estimations of the variability of the absolute fluxes Fgy, FB, and Fo are
derived from the observations. It was found that the type of variability of these fluxes is
dependent on Fgy, i. e. on luminosity of the gas envelope in Balmer continuum. The stars
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having gas envelopes of high luminosity, show reuersed correlation betrveen changes of pho.
tosphere flux and of Balmer continuum one: increase in F, is following by decrease h Fuu.
Changes of Hp and Ho fluxes are more complicated.

Bxistance of a mechanism, causing reversed comelation betrveen radiative Ilux trom
plrotosphcrc and non-radiative flux exciting gas envelope emissiol, is proposed.

B [1] 6r,rr npoBeAerr npeABaprrre.TllrrLlfi arlaJrr.ra Ha6.rlroAeuufi uecxonr,xlrx
Ttrrllrqnrrx T Tau'ssesA. EbuI troliaaall xapanrep uguenenlrfi pactrpeAeJrerrnrr
sHeprIIr4 B He[pepr,rBHoM cnerirpe. oupeAenellbl y",rr,rpa{uo.neroBble u36LIr-
HU rI ar(BIrBaireHTEEre Ixtrpr{rbl JIr.rHr.rIl H9 ll IIo. 3neaxu paSrloft cBerurrocrrl
OKAsA,TII,ICb PAsItrTIAIOqIITItrC,fi trO {OTO}IETPUSECHO}1Y trOBEIE}TI4IO B I{OIITIIIIY-
yne. I{ro Hacaerc.fl yJrr,rpa(truo"qeroBBlx L{361'IrIioB r,r 3}iBr,rBa.rlerrrrrr,rx rurlpr.ru
]trmunfi., TO STrr Beilr{quHbr orrpeAe"rrfrrorc.fr orrrocl{Te.-rbHo ypoBrrrr HerrpepbrBHo-
IO CneHTpa Ia l\;-Ifl aHaIILlSa 3NILICCIIOIIHbI\ xapaIiTepIICTI{It aneag rIeO6XOAU\IO
pe/Iyl(rdpoBaTr, I.rx B a6co.unr]{Lte sHepreTllqecltrle IT0TOI{II.

f]nr toro rrro6Lr 6o;ree qerrto Bl,rAe.rllrrb o6r,enr I{cc.rleJoBarlr{fl. ocrarloBlrl\rcfi
Hoporrto rra rrerioropr,rx csoi{crnar T Tau-eBeBA. Fta}i yliaallBa;rocr, Bo BBeAe-
Htrr,r ri [{], cuerirp 3BeBiI T Te"nr,qa cocrour lta a6cop6rII{orIrIolo clenrpa BBeB-

;1r'r IItrBKofi cBerl{\rocrrd, BaBya"rrlrpoBarrrroro rretrpeprnBHor-I elruccueli,
r,r 3n.r[ccrroHlroro crrenTpa, rratro]rlrrrarctq,efo ctreriTp co.;Ineqlrofi xpolloc{eplr.
Bonr,runrrctBo BBeBi( rrNreror BllaqureJrbHue y"ur,rpa$Ito.rleroBble ua6r,rrnr,t ue-
nJruenrrfl 3a rllailrrrleft 6arr,uepoBcnol'r ceprlrr r.1 rr36brrosrroe r.ru6paripacHoe
trBJrvqeurre u o6.lacru A,[rrrr BoJrrr 7-22 nnn.

IIo conperrerrrrbrNr trpeAcraBJreHr,rflrr. a\ruccr{oHrrr,rfi cuertrp T Tau-aneagrr
f,anyqaerc.E raaosoft orio.rroaBeailrrofi o6onoqriofi [2-4]. fleiraercs irrr aro 06-
paaoBar{r{e xporroc{eporl r.rrrr rrpor.rr[ierilrofr o6onocxoft - Bonpoc Arrcxyc-
cuorrur,ru. He rtceu Ao norrqa u lrexarrrralr Boa6yaiAeHu.r{ rra.xyqerr[s o6onosxu.
Ro:rrururrcrBo aBTopoB cBrrBr,rBaror BTor rrerarrr.rarr c cyqecrBoBalruelr rly6o-
xoft riorrnerirrannofi Borrbr r,r t\rarrrrrrHLrx no.[eir T Tau-asesA t5l .

l'lcrr, ocuonarrrra upcAno.[ararr,, rrro yrbrpa$rao.ueronr,re us6urttu o6yc-
JIoB.rrcnr,r. B octroBrlolr, uBryqerrr,relr Bollopo;la Ba npeAe"uolr 6alr,uepoRcItofi
cepfiu [1t, b, 71

Ilo.rrurlre r,ra6r,rrriu rraJryqeHr.rn B Aanenofi uu{panpacuofi o6ractu ctrenTpa
cBrr)(ereJrbcrByror B rro.[r,3y cytrlecTBoBarrr4rr rrr,rJreBr,rx o6oiloseH, trepepa6arr,r-
Baroqrrx noporroBo;rrroBoe u3"[yqeHr4e SBesAbr n urr{paripacHoe B cooTBercT-
Butr c ilr4rariofi rerrueparypoft ur,llu [8-101. I{u{paHpacuoe raaryuenue a o6-
Jracrr{ 1-5 wu rro?rier AaBarb raHirie r{ raaoBafl o6oilosrta tl1-13].

flepeueuuocrb pacflpeAeJrerrrrfl Brreprr.rr{ B rretrpepr,rBrroNr crrenrpe T Tau-
BBeaA, o6cynr4anruancrr B [1J, xapanreprlayer rra.lryqeHrre $orocSeprr BBeBArI,
qacruqlro trorJrorqerrlroe nr,rlresofi o6oJro.rriorl. lIailer.toscHufi rroHrurryyM,
uanyuaeur,ui raaonoii o6nlovHofr, rroaier llarl ,'rrrlub oqeHr, rre3rraqr4Terrr{r,rfi 71o-
6arosnbrfi troron B renpepbrBnoNr cner{rpe B BrrAr4Nroii o6lacrlr [11r]. Ilepelren-
Hoclrr, yJrbrpa(buo"TeroBbrx rra6r,rrnoB r,r arrr{ccr,{olrrrbrx ;-ruulrrl IIg u FIo BbrBBa-
Ha, IIO-Br{Ar,ri\[Or1y, I43NreileHIrelr CTerreH]r noa6y;ngenr.rn (cnerr.ruocru) raaonoft
o6o.rrounr.r rr trrBrrerrerrr4e[I d)uBlrqecrir{\ yc,tIoBrrfr n r,ra",ryvarou1efr cpeAe.

l. Brrqrrc;reurre a6coJrrorHbrx rloroxoB rrarlyqeHrlfl IrepelrenHblx

llocno.rrr,Hy y;rr,rpa$rroJreroBr,re uB6brrlirl rr aHBr.rBa.rrelrrnble Iur{purrbl ruuuft
OIIpeAeJITIIOTC'I oTIIOCI,ITCJILIIO ypoBILfl rleilpep],IBIIOTO CneItTpa, ueO6XO4ultO
cfraqa,rla Bbrqr4c"rlurr, a6conrcrrrrre DUepreTuqecliue troTorirl B HoHTl4rryyNre. Afl.fi
crolo rrylriuo 3r{arb a6co;rrurnr,re Be;-rl4rrurrri BBeBA B {or:olre:rpuuecnoir cr{creMe
u,bur{'2, r{oropbre onpeAeJr.srorc.fl rra rra6JlroAaeMbrx BBeBAHbIx BeJrrrqtril, }roAyJr.rl
paccTorJHu.g rr lrelriS B eSArro ro trorJrolqeflrrfl .

ItaH 6r,r.,ro trona3arro s [15] r{ troArBepr+(Aerro B [1], uorroq,errr4e cBera T
Tau-eeea4 npolrcxoAI4T, B oclroBlrolr, B onoJro3BeaArrr,Ix rIrIJIeBlix o6oro.IHax
x Jrr{urb lre3rraquTe.[brlarl sacTb o6yc;ronnena ]Ier{i3Be3A}lbI}I IIo1'Jloq,eIItreM.
CleAy.n Hyxu [15], cpeAHrre Berusulr],I nepetrreHHhlx, troryseuulle a [1J, 6uru
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ucflpaBJrerrbr 3a noHpacHeHrde tro BaHorry rropMaJr],floro rre]r{SBesAHoro trorJro-
IrleHrr-r{ [16] rax, sro6],r noJrycr,rrb rrar{Jryqilee corJracrre Me}riAy Ha6ilroAaeMbrMtr
BeJrr{quHar\rrr b, u, rr, 12 u pactrpeAeJrerrId.EMIi areprulr, coorBeTcrByrotru,ruu
cneltTpaJlE'lrbrrr HJIaccaI{ trepe}rerrHLrx. IIp, 3To}I trpeAlloJlaraeTcfl, tITo SBeSAbr

rrana T Tenr,qa B yqacrr{e cnerirpa or 4700 go 7300 A raneror (HopMaJIbrrbIeD

pacIIpeAeJreHr4rr aHeprr4r{, coorBercTByroqrre ux cile!(TpaJr6EbI}r HJ]accaM, a
trorJlonr,eHr,re cBera B olioJroaBeaArrbrx o6ono.Ixax Iro BaBtrcuMocrra or AJrrdEbt
BoJrrIbI He orrrrqaerc.fl or lrei{BBesArroro trorJroqenut. TlngaBrr1yaJr},Hbre Be-
II{uI{HLI IOIJrOtrtreHIlrX Ay OnpeAeJIeHnbre Tar(u}r o6paeolr AJLa Bcex ua6fio4an-
ruI4Ixc.E nepel{enrrbrx, SaHJrroqerrbr B rrnTepBaJre oT 0T4 w 2T6 u cBfl3aHr,r cTa-
TI{CTITSeCT{I4 CO CneHTpaJlbHbrtrI fiJIaCCONI 3Be3AbI.

Puc. 1. li onpe4e.reuuro a6co-
JIIOTELIX IIOTOI(OB rrBIyqCEUff

Toqxr - ua6alogaeuoe pacflpegere-
Hr{e aHeprurr nepeuennoir B cucreMe
uborrr2, ncnpaBJreEHoe ga rrofipacue-
Hue. ItptrBa.s - 

pacupeAeneHrre oEep-
rtrr{ HopMaJlbrroit BBeBAr,r roro ,I{e
cnefiTpanbHoro rJlacca, qTo ,r [epe-
MEHHAE

o,J 0,4 0,t 0,6 A, urn

Paccroxnue Ao nepe[rer]Hhlx B TeJrr,qe rl BoontrrreM, corJlacrro Hyxra [15 , pan-
Ho 150 nc. XoJroroB orlentrBaer paccroflHr.re Ao accoquaqurr Tau Tt-200ruc;
Tau T2, Tau T3 u Aur T1. - 170 nc 1771. flo-nugunouy, pearlblrble pac-
croflrrufl rraxoA.Ercs B trpeAeJlax ot 150 nc go 200 nc.

A6co;rrorrrr,re'BeJrrrgIrHLr sneeg 6r,rnra BlrqrrcJleubr c EcIroJIbBoBaur{eM nrrAtr-
Br{AyaJr},sbrx guaceHrafi Ao gr[a AByx paccrosuuft: 150 ll 200 /ac. A6coJrrorrrhre
AuepIeTEqeCI{I4e trOTO}tU BLIqI4CJIeIIbI IIO COOTIIOIIeHtrIO

tg Fu - lg F,o :0,4 (MP - M,), (1)

rge Fo(epe.cen-r.4,-l) - uoroH ryuucrofi grrepruu or scefi uoBepxuocrr{
BBeBAbr na aS{errrnnrroft 4rrane BoJrHbr $unr,rpa a (5550 A) n urrrepsaJre I A,
M, - a6corrorrran BeJrr{qr{Ha ueperreunofi u $urr,rpe u, FP u MP - arrarro-

rtrqrrbre BeJII{qIrHbr AJIfl Connqa. flprauultaa FP :5,35.102e epa.cen-r.[-t
fr MP : 4ry80 [18, 19], rroJryqur{

lg Fu :37,65-0,411[u. Q't

A6co,rrorrrue troror(r{ Fuv B ynrrpaSraorere, uaJryqaeMr,re ra3oBofr o6o;roqrofi
3Be3ALr, nafigeur,r tr3 cooruorlreHr4fl

lg /, - lg (r'" * Itt;v) : -0,4 Euy, (3)

rle 1, (epe.cen-l ,4,-1) - uorox n ynr,rpaSuoJrere or ncefi uorepxHocrn sBeB-
gnr, nafigeusr,rft uo BeJII{qtrrHe F, u pacupe1eJrerruro orreprurr uoplrarruofr :nea-
Abr roro Eie ctrer{rpairbrroro HJracca, qro u trepeMeurrafl (prac. 1), Euy - !r,b-
r: paSuorerosbrfi na6brron Idaflyqeilu.rl B BB eBAHr,rx BeJruqr{Hax .

Ilonuue troroxlr trBlryqeHlrfl B JrrrHrrflx FIB u Ho B epe.cen paBrrr,r:

f^

F,tt
F,l
Ctb

{ tl ' /t/t

F s : \Y nB' F,,,

Fr: Wso. Fr,,

rge wuu n wuo - gHBrrBaJrerrrrrbre rxupr{}lbr tuunft B arrrcTpeMax, a rroToKtr

I'6 u Fr, HaftAenbr trB BeJrr{qlrubr lrorona 1, u paauocrefi a6colrorHbtx Beltuqtrrr
(M" - Mr), (Ilt" - M,). Paa:r.:oqtra rrernAy l,su u 1366 {unrrpa D, a raxane

(4)

(5)

7l

T-o
av

_t__



Ta6nuqa

I€
a

c{

@.

trla

r:150nc

2'','7g
3 ,60
2,80
5,40
3,78
3 ,60
5,35
6,75
3 ,70
5 .ti5
4,90
5.80

:-so 13"'oo
: ,ao | :',so
2,is | 2,95
5,35 I 5,05
3,e6 | 4,10
3 ,65 1 4,00
5,50 | 5,30
6,85 16,20
3,80 13,90
5,35 I 5,20
4.75 | 4,80
s,45 | 5,10

SU Aur
RY Tau
T Tau
DN Tau
R\I'AUr
UY Aur
DR Tau
AA Tau
DG Tau
BP Tau
Gil{ -{.ur
Dl'Tau

G2 III
F8-G2

G5
K6
G5

G5

h4
t\{0
G5
K5
K5
xt0

o'l',1

0,5
0.4
0,5
0,6
1,6
0,9
1.0
.)n
2,0
1,t-r

1,9

-4
-l
+4

t

+5
-j-18
+16

118
L t.)

-i-26

+20

,10
+10
+30

-10
+30
+30
-j- 5s

+5s
+4s
+55
+ri0
-i1+0

0'l'6
1,5
1,4
1,0
0,6
2,6
0,7
0,4
-l ,L)

0,6
1,3
0,5

9rn-<

g,.so

3,75
6 ,57
o,/+
2,90
5,70
8,05
2,50
5,51
5 ,00
6 ,20

3 ,40

5 ,27
3,55
D !.fJ

5.30
7.20
3 ,30
5 ,50
4.93
5,85

l,1r* u 7.,,,i,,1 ,itulr,tpa /'1 fiocr&royrro rra.[br, 11106r,r rre BBoArrrr, n (11) u (5) uoupa-
BOrr 3A ilaHJrOrr IrenpeplrBrroro ctreliTpa.

Pes-.v.lrrarr'r BLIqrrcJrerlufi a6co.urorrrLrx arrepreTr,rqecnlrx troronoB trBJryrre-
Eur la6Jrrr)AaBrrr,rxcfl T Tau-snesA nprrBeAerrlr s ra6,r. 1. B ra6ruqe [arrbr:
HaaBallI,Ie 3Be3Abr, cflelirpaJ]rrllr,ui ri.uacc rro Fiara.{ory [20], y.rrrpa{uo"nerosr,rfi
ua6r,rrori rr DriBl,rBa"rrerrrrrLre urrprmbr .ulrrrnfi, ycpeArrernrl,re rro BoeNry neprro-
4y rra6.rroperruii [1], uor;roulcrrue ,4.r, a6co.,rrolrr,re BBe3Arrbro Be,.rrrqtrrrbr A.r.s
paccroriilr,rfl 150 ttc z a6co"nrorrrbre arreprcrusecrine rrorolil,I li, F6y, li g tt
tr-o ;1trtr pr'rcrolrrilri 150 u 200 nc.

2. (lootrrorueHlrfl Nrelr(Ay cpe4Hrllrrr a6corrorunr-lrrr rroroxarlrr rraJryqerrrrfl

I{a pllc. 2 upunelerrbl BaBlrcr{}rocrr,r r{e;riAy a6corrorur,rurr trorona}r\1, ttl-
JryqaelrLtrrtr o6o,T oqnalrll 38e3A B y",rr,rpaq]uo.1rere (16-y), ctrer(TpaJrbrrrJ]rr4 rr,IIac-
calrrr rr a6tolrorurrlrr,r BBeaAlrbrr\rtrr Be,rrr4qr,luarru n {r.r.ur:rpe 2,, B [{]6uro trorra-

J/

(-
'q
i
\ i4

!
*
\

-T Zc

Pue. 2, 3astcnMocrrr Nrcrr{Ay a5colrotsttltr
o y,rr,r'pa(fuonere (F11y), crrenrpaJrbEhr]rfi
ql4narrfi l (prnr,tpe u

Ilpamuur coe,D [rr{errbr 3Be,]rbI, orrrcceEnute H ognor"I
paMr{ rra pltcyr He yHa3arrhr tloMepa rpytrtr

n

Msp J 4 f, 6 7r/t/,

rroror{arrrr, [aryrraermlrrrr o6orouxaurr snea4
KJlaccalrfi rl a6coJrrorsblMrr BBeaAErrMr{ BeJrrr-

rpytrrre flo nepeMerrrrocrrr B r{orrrr{rryyMe t1]. Utr{-

IO

UY



r:160 nc

I B;l*tsil $il ii
| ",i$ I Sg$ I ""gi I *.ii

r-200 nc

ii
^9.> "i*:i

vl
'^ o{
cj

:3F
E*i

X

Bi.o sd1or\ :x

X

di$f\;>

350

160
4t0
31

140

160

32
8,9

150
29
49
21

15

70
78
4,9

85
710

31

4,5
1780

Lia)

150

65

,,,

8,5
36
5,4

3B

6,2
13

4,[

,i
48

15

4,5
60
18

n4

12

623
285

370
55

249
285

5',1

16

267

87

27

125
139

8,5
,.51

1264
55

8,0
3r68

4t8
267

116

;

75

64

10

6B

11

/ r,l

34

13

130

60
q9

230

62

85
27
8,0

107
ao

60

2L

BaHo, qro BBeBAbI uepaofi rpyntrbl tr{rlelor 6o"uee sbrcoxtrre cBerr4r\{ocr[. qen{ BBeB-
gr,r ntopoft u rpe:rr,efi rpyrru. ILe pvr.2 nu4rro, sro, Bo-trepBbrx, BBeBAbr paa-
rlbrx rpyntr serno pasll4qarorcrr Iro BeJrr{qurre rlororra Fuv: y eseall 6oilee sbr-
conofi cBerrrrlrocrrr a6co;rro:rnr,rfi uorox s ylr,rpaSroJrere or o6oro.rHu Buaqll-
TeJrbHo rdeHbwe, qelr y BBeBA III4Bnofi cnerulrocur. Bo-nroprrx, Brryrptr rra;xgoft
rpyl1lu,r nepeMe[rrbrx cytqecTByeT 3aBr{cr4rrocrr, }reiriAy rroTorioM Fuv a ctrenr-
paJrbrrbrM r(Jraccol\r. Momer roxaaarbcrr ilporr,rBopeqtrrBbrr\{, qro Ha Auarparrr{e
Ftrv - Mruorott n ytr,tpa$uoJrere Boapacraer c yBe.rrr.rqerrueNr ffprrocrrr BBeBriI

n Szlr,rpe e, B To Bperrrr Hali c yBeJrrrqeruelr cBcrrrlrocrr{ aBeBA uorox y'-uy

yNreIIbIxaerctl. 3ro o6r,sctrserctl TeM, rlro cBerr,Irlocrlr BBeBA T Ternqa onpe-
/Ic.rrErorc.tr B ocnoBrrorr uaJryqenueM u urrrlpaxpacuoii o6.uacrra cnenrpa. IIa-
[o]r]rtru\r, rrro sBeBALI repnoii rpytr[br xa"rryqaror n urrSpaHpacHor\r Ar{arilBorre
crrerrrpa rroqrr{ n 100 paa 6olr,rue, qerl B Bu!ur\ro}r, B To Bpe}rfl rian rax a6co-
JrrorrrrJe BeJrtrrsflrrr,r MurJo.tta. TaIirIe irie, Hart rr y Apyrux BBeB/I.

Ha puc. 3 upr.rneAeHa SaBtrcIII\{ocrI, r\reiriAy noTorial\'ru Frtv fl rroJriltrrru ilo-
ror{ailru B Jrrrrrrrrr Hg. Oruoruutue Fgl Fsy A.irfl 6onr,uuscrna BBeBA paBrro trpr{-
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Jql J/,0 J/,1
g Fg ( ,tPz"czt-/)

ftrc. 3. Cootsorueuue a6cotrorxnx [ororbB
aere (Frr) tr B rrIIEuIt HB (.,t'B)

Ptc. 4. Coorsomesae a6co;uorurrx troroxoB ugryseEurr o6oro.rex BBeaA B JIirErIffx HU u H.
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Mepuo 10. E; lt4l 6r,uro uoxaeaHo, qro Airfl cnyqar onrrrqecxu rouHoft s 6arb-
MepoBcltux JItrHuflx no4opognoft tr.rraarrri DTo orrrourerrue AoJIlRrro 6rrrt orouo
200. rlo-ru;rrMolry, orrrrrqecxafl roJrrqa ragoBbrx o6oilosex T Tau-esesA B Jrtr-
unu Hg cyqecrBerruo 6orrure eArrrrrrqhr.

orrroureuue rroJrubrx troronoB B Jrrrrrr{rx Hp u Ho (F*l F g), trpeAcraBJregHoe
11-p:c. 4, tax,nroueHo B trpeAerrax or 1 4o l0 u oroare"-6rirr 6b.rlrme y BBeBA
RY Tau u SU Aur. Cpegnan aHBIIBaJreHrrra.rr Trrrrprrrra Jrurrrru Hp y arui aaeafi
B treptroA na6.nloAeunft 6u.rra orprrlaretruoft (a6cop6qrn), noarorry Ha Atrar-p*j_r|3 - .Eo.orlreuerra JrurtrL BepxHflfl fpaHrrqa trorolia IBr coorBercrByro-qarlTur:+1A.

3. A6conrorHr,re rroror(rr rr3JrytreHrrfl
c eArrHrrtruofi u.norq,a4nrr rroBepxrrocrrr BBeBA

florox, aanyuaertrft eguuuunofi u;roqagxofi troBepxHocrrr BBeBAbr B lte-
trpepbrBrroM ctrenTpe n nu4urrofr o6"qacrll, tro]r{Ho Bbrqr,rc.rrr{rr, AByNIs cuoco6a-
raz. Ilepnlrfi cnoco6 - uo {ynHqun fharrna c earresoii apxocriroft rerrtrepa-
Typbr rer{ileparypoii pactrpeAeJrenr,ra (rlneronoft). lloxtuo trpeAtroJrornzrb Ii5],rrro B rrerpepr,rBrrolr crerirpe B /Inarrasorre or 1fi00 ro 7300 A asca;Ia rltna 'I
Tenrqa rINIe€T pactrpere"Ileuue Drrepurtr TaHoe ine, Nar( rr rrop]{aJrr,rrafl BBe3na
Toro r{e ctrenrpa"rrbrroro H"[acca. .("rra seea;1 urasuofr noc.rreAoBareJrbrrocrrr cy_
qecrByer oErosrrasuarr 3aBr{currocrrr ilre;HAy a{{eriruouoii rerrueparypoft I.11,
otrpeAeJrflelrofi uo clenrpyl Ir relrneparypofi pacupe,{er-reHE.fr B yria3arrHor,r
uuTepBaJre rJrIrIr BoJrIr. 3ry ;ne BaBr{cr,rrrocrb rro;r{uo [ctro.tr,BoBarr, r,r AJrfl BBSBA
ruua T Tenrqa c u3Becrllr,rlru cuelirpaJrE,r{bl}rl{ H.rraccalrlr.

florox paArraruBrroft arrepruu c eAr.rHr,rqrroft u.,roqagxlr noBepxuocrrr BBe3rr,r
IIa AnIIHe B(,[H[I ]u n e4UtrlruHo]I AIIatraSOIIe A,rIIIrr BO.rIrr paBerr

{t: nE'x(TB), (G)

rAe B1 (TBl - {ynrqr.rr fltanxa, ?s - rpnocrHafl rerrEeparypa. Paarr-
que Me[rAy qreronofr (T d s aprrocruoit relrtreparypa]ru y a"eal G - K n
AEatrasoue AJrurr Bo.TrH or 4700 ao 7300 A HeseJrr,rHo. Haupurrep, g"rn Cornqa
Ta :5930' K, ?c :5800" K 1191 rrrprr Balrerre TsHa Ts paiilu:ruee B, (T)
Ee trpeBHruaer 70on. floarolry rloi{ino BbrrrucJrr4rb paAr4arrrBubrfr uorox or f
Tau-anes4r,r rra AJrurre pg{r-rrbr },, :5550 A, ucuonray.rr qBeroByro reruuepa-
rypy B I'ualrasolre 4700-7300 A, onpeAeJrellHylo tro cueHrpaJlbHorry
I(Jraccy,

fo:nB"(Tc). (7)

Ocnonrroft trrcroqllr{It oruu6on aroro }IeroAa Bax.rrosaercfi B HeyBeperrur,rx
oqeuxax crg(Tpa,rbur'rx HJraccoB. cuexrparbHr,re Knaccr,r T Tau-asea[ oupe-
Aelr8rorcfl ur, a6cop6quoIIELiIII cneltrpa[r c Torrrrocrbro Ao rpex - tr.srrr troAHJrac-
coB, qro Moxier garr, oruz6xy B noror{e f , B 1.5-2 paaa.

Pa4uycrr BBeBA }roHirro Ilafiru rr3 orrrolre]rn.s uoroHa .E, or nceft uoBepxHo-
cru BBeBAbr r( trororiy f u or eguumunofi u;roqagHu

4nR2: F,l'Fo. (8)

flocHolrriy f u aaaucur ro.rrbrio or reNrtreparypH, a n .p, nxo4nr paccrofi-
Htre Ao 3Be3.l\bl Ir uorJrorl\eHlre cBera' ro paAl4ycEr' oupeAeJreHHbre tro (8), raH-
xe 6ygyr BaBtrcerr, or err{x trapaNrerpoB.

Paccuorpulr nropoft cfloco6 otrpeAe"rreHrrfl a6corrornoro trororia trBryseHu.tr
c e4urrnuuoir trJloq,aAnrr noBepxHocru. florox lraJrlqerrtr.E ot ncefi rroBepxEocrr{
sBe3Abr F', uSnecreu ua ua6,uro4errraii upn rrerioropbrx rrpeArroJroffieurrrrx o pac-
croflHfru rr roriroqeHrrrr cBera (crr. paa4en 1). Pag[yc 3Be3Ar,r uoxer 6rrTb
oqeEerr Ir3 coorHoureHrrrr

b1R2: !,yoyf aT[6, (e)
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I[e L561 - 6O",rouerpgqeCxatl cBeTI{IIocTL BBeBALI, OnpeAeJlfe1Iafl I43 IIa6JIIO-

neHr{fi B muporiorr AIIaIIasoHe AJII{H BoJIH; Te1;- - a$Senrranrrafl rel\Ileparypa'
oIIpeAeJIf elIafl IIO CtreItTpaJIbIIo}ly I{JIaCCy C It Cno.r'It,3OBaIII{eI{ SaBI{CIII{OCTE

lrelriity CtrerirpaJrr,Irr,tll liJlaccolI I{ 7911 ["[.tr EopIIaJIbHbIx BBSBA @Ttu -
6onolterprauecnnfr IIoroIt Il3.n):cellufl c elullrtqHoii ulou,aAHr{ troBCpxllocrtr
SBe3Ihr). Br,rpa;tiax paAr,ryc 3Be3Ar,r B eArrlrr,rqax coilIreqgoro paAr,ryca. a 6oilo-
lleTptrqecHy]o cBeTr$rocTb - B eAlllrllqax 6orolrerprruecHoii CBerr{rlocTrr Co.ru-
qa r{ npfirlr{ilrafl [tB, 19]

,oo"t : 3,88'1033 eP?' ctu'-2' cen-r,

M1o\: 4T72,

ttP : a":go,

Ro : 6,96'1010 c;at,

uoJryrrulr cJreAyroqee BbrpaE(eErle A.rlfl uoroHa rr3JlyqeEtrfl c I cu,z noBepxHocTE

sBe3AbI Ha A.ruHe BoJrHbi I, : 5550 A n znrepsarle 1 A:

le FP : -8,08 - 0,4 (M , - rllnor) l- 4 lg T s11.

Paglryc BBeBALT olpere.flr[Tcf tr3 coorlroflreHlrfl

Ig /?*ifio : 8,45 - 0,2 Mnot - 2 lgT"n.

floror, ofrpeAe.rlfleNIr,rii uo (10), yxre rle saBrrcllr or rpllHtlroro
TaI( IiaK MO[yJIb paCCTotIHtrtI BXOAI{T s AI r, L M561 O]{I{HaKOBLIII

BaBr,rclrr or uorJronleuttr. A, PaArayc, onpe4enrcrrr,rfi ua (11),

I\(OAyJrfl paccTorlHlr.a,
iloro6ra I4BJIyIeHan ra3oBofi o6olo.rrir.r n ylr,rpa$uoJrere II B iII{IIIIrrx c

egraruruuofi nJIotrIaAr{u rIoBepxilocrtrr BllqlrcJr-rlrorcfl uo coorllorreHuEM' aEa-

lortrrsrrbrM (3) - (5). 3ru ne;ulqlrrrbr rroryr ofiaaarbcrl fleclioJrr,Ho SaBbIIIIeE-

rrrrN{r4. ec.nu a{SenrtrBrrafl r4aryqamu,afl noBepxllocrr, o6oJlorlru ralreer: 6rixr,-

nruir pa4uyc, uerr BBeBAa (upornxentran o6olouHa).
B ia6l. 2 uprane4enrr a6Colroul5re Ilorolttr u3Jlyqellu-fl c 7 ctw2 IloBepxuo.-

Crrr 3BeBAbI, Bblqtr{crleHrILIe rro {ynrtllura Illraurta (f) ,n no 6o.rr-o}lerpuvecHofi

cBerlllrocrtr{ (g*).Cnerupanr,utre HJIacc},I sBeBA B3flrbr rle [20]" Cuerrpt{r,-
ur,rfi nJracc 

'7f Tuo cor}acno [20] G5, no Apyrurl orleHnarr I21l - Kt.
B ra6.u. 2 upnne4errr,r o6a aru Brraqerrtrrrr AJrtI Toro, sro6lr uor(a3arrr nalutlr o6pa-

Bolr BxoAr4T B Br,r{r{c,.relrr.rn a6corrorrrllx rroroltoB rleyBepeHllocrr, B onpeAeJle-

Hrrr4 CtrenrpaJllllbtx IiIaCCoB. 3${exrranrrbre Te}IlepaTypbl SBeBA OIpeIeJIeIIbI

ilo cflerirpaJrr,gbrl\r riiraccarr corJracrro rianlr6pourre^trnioncoua 1221. Savucu-
trrocrb ,toiu4y Ten lr 7'6 troJI){eIIa rro ;1a}lllblrr [23].-Illcuonrgona",rucb 6oilo-
Irerpr{qec}ille BeJII{qI{Ilbr, oupeJ(eIe}rr*,rc Itoxerrou [10] na rra6nro[ertl'rfi s un-

$paHpacrrofi o6.rractu cuexrpa go 22 unn c yrleroilr Aolllosltlro usJryqeul{fl or
6otee AJrr,rnrroBoJrrroeoft o6iracrrr clenrpa. 3nea4rr DN, DR, AA, IIG_Tau
lr GM Au. ,ra Ha6.rlroAall,rcr, B Aa"Ieltou r,rrr{parpacsoM Ar'Ianasor{e. l{x 6o'no-

Merpflqecrirde BeJrrrqrrrrbr 6run orlene]rbl rlarItrr tro crarrlcrrrsecroft SaBr{crrl\Ioc-

TrI l!{e}fiAy CneHTpaJILIIbII{ Iiilaccolr tt ll[yd, ItoTopyrc l\IOXtIlo floflyquTb uo

ua6rroAeiu.srrl lt6xena [10] RseIIalrIarI{ 3Be3A rl'Itra T Telrqa' f\"'T a aaeeg r
Ar4arraBoEe ctrer{rpaJrbHr,rx r{JraccoB G - K 6rrno upuugro Jl{nor :2ry5, B

Arratra3oge K - I\,t Mnot :4T0. Panuycl,I sDeBA BbIqIIcJIeHLT 11o coorlroltre-

uuaru (B) ll (11) AJITI paccrosuufi 150 n 200 nc. PacxoxAeure IIe)nAy BeJltrqu'

HaMU a6COSN)TIIrIX IIOTOHOB, BrIqIIC.TISIIErIX paBII6II\{[ ]ueTOAaMII' 6y;1er O6-

cylHAeEo EUlrie." 
Saeuculuocrb MenrAy a6coruourr,rnrr- fioroxaNrl{ a 6alluep<lBcltol'I H0IITU-

I{yyMe 11 cnel(rpanbllrll\Iu ItJIaCCaIlu, HafiAeHHafl AJLfl IIoToI(oB Or BCeft nOBepX-

"6Jr" 
BBeBAr,r (clr. puc. 2), nr,ruo.nnaercfl rar{rfie tr AJrr troronos c L cilz (puo. 5).
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4. Ilepeueuuocrb a6courotunrx rloroxoB lroflyqeuufi

Ilpll arralu3e treperregrrocru T Tau-anea4 s Ul 6bUIu troIyqeELI pacnpeAe-

Jrerrufi SrrepruE, COOTBeT0TBy, _ra paSJltrqsblM SIIaqeEtrflM 6necna SBeSAbI B

rhunr,roe ,. ,o*rrur.* q;d, lp -'fl tr trofia'areJls qBera C' 
'Il'a"lrueftma-a

6OpJ6"nu' na6nro4erruft Hax4oft uepelreuuofi upoBoAmracb cnef,yloq,ull oo-

n"tffnnurn 
ooM r{B cpeArrux pactrpeAeJreuufi anepruu n nur6op*ax tr9 u, (p -

_it i-c^arr, ,r.r-i.oerru a6cotlorflbre troroxr4 uBryqeuufr Fu, Fuy, Fg n

1o ueroAoru, otrECaHEbrM B pasAeJle t. Tafiunt o6paaou' troilyIlello IIO ABa Unu

Puc. 5. SasucrMoctl Melr(AY
a6coarorunlrn troroxaMr4 I{3n}rye -
uug o6onoqer SBeBA B YnL'TPa-
(luonete (Fui Lt cuexrpanbEbr-

Mrr RJraccaMtr 3Be3A

i1o<
\
I

a;\

J

rpu rra6opa SHaqeHuI-r Fu, Ft)v, F g,n l-o, coorBercrByrotr{rrx paBIlLrNr cocrofi-

Irnflrr 3Be3Abr, pasJrtrqaroqr*tru uo'6,tecry, eMucctrR Hg tr {ner$' tr4s arux ua-

pallerpoB cocraBJIeHLr orHomeHus (rpaglleurH)

LFuv AIr, LF n-EF;' 4', Ttr,

I( ycpeArreHr,r uo Bcetl nr,r6opHalr. 3rr,t otnorueHl{fl AaIOT trpeAcraBJlellfle o xa-

parar-epe treperlelllroctu a6 colrorHr'rx troToltoB'

F{none roro. ObrJrrr Bbtcr4oleHbr orHoIIIeHIIfl LM,l L@, rAe o : 5040'lT c '
gro'o'"Lftr;;;'r*6;-,*" qro Arfl a6conrorno u'epnoro re,.a LM'lA@ :
: l-S,O He3aB,iulro OT TOro, B I(aHoM IIIIrepBaJle nSIIeE.tIeTCfI Te*uepaTypa'

fpulr"r,, LMrIL@ yr(aabrBaer' Eacr(oJIblto I{aMeIleHI{fl rletrpe,p}'-IBI1:::j^l:Ti
pi ,""r^o, u ur^uroft o6nacrn oTIrdqalorc.fl or (r.[alIHoBcI{IrxD (retrJroBblx)

r13l\relreill(r{' 
Ta6ruqa B

SU Aur
RY Tau
T Tau
RW Aur
UY Aur
DR Tau
DG Tau
BP Tau
GM Aur
DF Tau

0,1
0,2
012
0,6
0,6
0,6
0,4
0,3
0,2
0,4

-0,1
-0,07

0,05
0,16
0,16
0,10
0,20
0,07
0,15
0,15

_L:
-3,0
+3,5
+4,0
tJ'/
+5,8
-1- ) ta

f4,tr
+1 ,0
+2,6

+5,3
+0,7
-0,8
-2,3
-0,5 :

+t,0
-1 ,0

-1 ,0
+1,0
-l 14

I{er

+0,8
*0,3 :

+[,2
-7 ,5

+0,B
-t ,0
_t,

HET

-7 ,4

Her
)

+0,5
+1 ,0

-0,9 :

+0,8
-0,5{0,9:
+t,3
-1 ,0

i7

all{u
AE

n6\
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Prrc. 6. Ilrrrcrreflrre pactrpeAeJrc- eI]TOB, TO ]IO]I{HO BLIAeJIuTb HecI{oJI},HO IpyEtr
nlrfl rH(,prr:rr 3BC3A B EerrpepbrB- BBeaA, troIiaBbrBaIoEIIx oAI,rHaHoBbIft xapaliTep
li,o, :1lJJ.1T#f':?t'f&T"' ffi; neperreFrnoc"u a6conror,u?*-ro"r,*on_(ra6;r. 4).
Arrfi I)a3rILIl- rrlrroB treperreusoctr _ --dBjaAIJ BblcoHol{ CBeTrrNIocTrr SU Aur z
aneail T Tc-'rr,qa (roa^cneurrx cu. RY Tau ulreror orpnrqa:re.ur,rrr,rfi rparuenT
B rcncrc) LMrl LO, qro oarrasaer troHpacrrerrue BBeaAbr

c ]'BeJrrrqerrr,rerr ec 6.qecna. fIo ororry trptrB_
Irany BBerAnr 6r,uu orrreceHr,r s [1] H uepnoii rpyue [epeMerr]rblx. 

"T .iau,
TaIt?Iie orrlecerrrrarr s [1JH uepnori r.p]rrnc tro a]iruBrrocrrr B HpacrErx Jrvqax. B
cpeArrelr rr o6.rracrr.I BeJlr{qr,rr b, ?:, 1.1, i 2 rlo}iaSbrBaer LrStrerrerrufi TerrJrotsoro
xapar{repa.

Tonr,xr y rByx nepelreHrlbrx, DR Tau lr GN,I Aur, Ea6JrroAaerc.rr npnlra_s Hop-
peJrrrqr{.fr ife}r(Ay r{3r{eHeHrrfrartr BCex napa}rerpoB: TerrEeparyprr, 6"uecna u a6-
coJrrorlrbrx nororioB n ynr,rpa{zoJrere tr B Jrtrrrrrr.rrx.

aF Ltv
Alr

D

Ta6.nrrqa4

l rl.i
t'

I

I

l

i 5U Aur
I Rv lou
I

IIR Tau

6M Aur

T Tou

Rw Aur

F aPZ,ay? 
rci;

l,f ,x /7ze

7, /029

. _ B Tq6f 3 nlranegenbr rpaAr.reHrst LllI,l L@,
A,F1;ylA,F,,. LF ol LFu, LF)l AI-:u, a ralilr{e Be_
rtlquurr LM, u L,@, ycpeArre]rrrbre no Bcerl
ru6opnalr rr npeAcraBJrflroque co6ofi xapari-
Teprrbre I,rSlrerreHtrrfl flpriocTE r,r IIBeTOBOft Telr_
rreparypr,r BBeaAbr B neptro,{ ua6.rrro[enufi. II<l_
JroHir,rTeJrr,Irbrr"r BHan rpaAr,reHra oSIlaqaeT trpfr-
Iryrc }ioppe.rflIltrrrc IrelNAy l43r{errerruflrrrr Be..r.Irr_
qI,IH, CTOfltrltrrI B Str{CII4TeJre 1I SHailreHaTejre.
o-rpr{rlareJr6ru,rfi -o6parrryrc HoppeJrflqr.rn.
<Her> oanacaer orcyrcrBrre HoppeJrnlurtr. gltc_
Jlerrlrbre Srraqerrr{ff rpanuerrToB orrpeAen.EIOTCrr
c ToqHocrr,ro orioJro 509t,. B rex c.rryqafx, rior_
Aa HeyBepeltHo onpeAe"rLEeTcfr He To,rrllio Be,rrll_
rrlrHa rpaAIIeIrTa, HO tr ero Slrali, cpeAHee 3Ha_
senIIe coilpoBolriAaeTC.E ABOeTOSIIeLT.

Clelyer [o]rrrr4Tr,, qro DTr{ Aa}rrrbre uo"rry-
qerrbr rro orpaHuqeHHorry qrlc.rry Ha6.nrcgeurafi
trr fr B Jrfrro rc.rr nurnr npu6rtrrxier.rHlrrl orp alri elltrerr
Tex BaBrrcrrrrocreir, rroTophre rroryr nporlBJrarb_
cfl. uo ue o6rgarelr,Ho cyqecrByror trocro.fir{_
rro lurrr riaai4oft ua ua6nro4aBru[xcfl BBeBA.

IIc.rru pacclrarpuBarr, ToJrr,Ko Brrafirr rpaAu-

lg ruy

Tau
lou
Aar

+or/029

SU Aur
RY Tatt

DR Tau
GM Aur

+ 29.2
29 .g 29,55

29,5
30,2

29,9
29,9

T Tau
RW Aur

29,85

29,90

30,4 30,40

DG Tau
DF Tau
UY Aur

31 ,2
29 ,B 30,60
30,8



Bolrurunctno na6;rrc4aBltrtrxcfl 3Be3A rutra T 'Ie'T sqa o6napyxtraaor o6-

Damtt'tlnl(oppeJrflql{rcr{e'(Ayr'I3\IerleHrrfiMua6corrcrnol}^*oo-'onouI[3JIyqe-
i:;;"ii:;';ririo,"-'vi""r*errr4e troro*a or sBe3Abr n sr,nMoft o6;ra*n ctre*r-

pacotrpoBo}I{AaeTc'IyBeJI[qeHtreMIIoToRaoro6onoqxuByJlr,Tpa{uo.nere.
B ra6.ll. 4 upr4BeAeflI{ raH}r(e -sEaqellfifi 

lg Fuu' BsflTLre ua ra6f' I Unn

,""irrr"", LS} nc, r{ BHaseHtrfl lg Fuv, ycpeAHelrlrbre tro 3Be3I""--u5:lg

ffi;;#';;;o"ui. ltor,rro 3ar(errlrb, rrro 38e3[br, tro(a3r,rBaroq,ue pasrtrq'hrr

xapaRTeptrepeMellHoctra6colroulhlxtroTo}toB'IltSJlyqaeMuxo6oroqxoft,paa-
rtrqarcTcrr oo 

"pa4*rai ""i""""" 
a6cottorrroro troTo*a e ynr'tpa6roJlere' fiIlhr-

MU cJroBarlrl - tro 0BeTTINIOCTIT raeosoft o6onoqxr SBeSAIjI'

BoleeHalJIflAIloxapaHTeptrepeN{eIIHocTI{pa3I{bIx3Be3['-ollucaurruftBblme'
trpeAcTaBJrerr rra prrc. o. pacopel-eJrerrrrfl auepira, u nrnulroft o6lactu cllexrpa

cxelraT[qec]trl r,rsOOpafieHLI HptrBbIMtr JIIIHT{gN{R' Illaltetrentre [aHJIOIIa KptrBtlx

orpa./fiaer r,r3MeHeH1re ,1"ero"bfr relrtreparypr,r, cN{eq,estre tro BepruI-{-TT-;

"r'"a"a"ra 
6lecna BBetsAbI. CrpenHartll yr(a3a*bl lratrpaBJle'u, I(3MeEeHtru

a6colror,r,rx oorortou u yrurpu$roJrere rr B Jrrru,EX, noropbrMl{ cotrpoBoxAa-

eTC.fI trepexoA, sBeBAbI B COCTO'fIIIIIe C AaI{IILIM paotrpeAeJ]elltre}I 3l{epltrU '

['pyruur trepe]leHIIbIx' trpeAcraBneHtIIJ0 Ha plrc' 6' ctaructllqecHtr cBE-

BaHbr c rpy[tra]Ifi' uu,g,to"'-ur'r s t1] tro xapaKTepy trepeMeirErocrr[ B rretrpe-

il;;;-;;;pr. aro-"""rr o6ycrouneou ,so6pa;xenuoft rra pnc. 2 sasmcv'

I\IOCTT,IO MelHAy troToHaNIrI Fuy' cBaTfrN[ocT.fl1\[II I{ CtreHTpa'[bI{bINII{ I(JIaccaMu

trepelIeHHbIX.

5. O6cyx4eur'Ie PeBYJrbraroB

rtart szAuo re ra6l' 2, uoronz tr3JryrleEffrl c L ctwz' BlrqrrcJrellul're pa3lrbr-

Mtr lreToAar{rI, 0IIOTerIaTtrqlecHI{ paSJItrtIaIOTCg. flotoHlr _./r, 
oupeAeJIeIIIIbIe

uo SyuHqull flilauHa, s 3-10 paB BbI[e' seM [oronll 'f a' Bbtnficlreuubre Iro

6o;rolrerprauecfiulr "urrrono""oor' 
[,rn 6onee narllAl{:Io trpeAcraBleHlrE Ha

puc.7 ,ao6pan,erro, flo'rryqeuubre 3rraqerlrrrl lg T 'r.lq 'i"' Ipaccrlorpnrn uotrrror*,;ure trpfiqilrrbr aro.o-pacxoi4(,Ie,Ilfl. B ananlrruqec*OilI

ur4. purrro.ru lg f , * ls fi, corJracllo (7) n (10)' upelcraBJrflercfi cJrc-

Aylou,url o6Paaou:

lgF,-tgfi: 8,08 +0,4 (M,-Moor)- 4lgTd1!l'gTB(Ts)' (12)

KaHyrtasr,rna,rlocbBpasAene3,cnentpa',rbul,IeH,IIaccIJIIepe}teHHorxtnuaTrl.elrqa olpeAerrr{orcrr HeyBepeErlo, qro orootet trpl{Becrl4 x oruu6Halr o a{sen-

rusrroii II, c,IleAoBareJrblro, qnerouofi re-lttreparypax' B-\oAflq'trx B BbrpaE(etrrre

(12). Teuneparypa;;;;; "'oyri*q",o 
[,ra*rna"s nsroft cretref{tr' a s 6onoMe:r-

puqecltylo cBerrrN'tocrt, a6co'lroruo qepnoro reJra - n uerneproft,!:1*tl;P":
i.,rr*o,iria (fZ) cogepxnr 

'.,r,, 
Be.'Ifi!tt4ttur c o6par*brtr srralioNI' rrosrorly oltrIroHa B

TeN{treparype IIe r[oi{ter trprrBecrl4l " "'u""'unofi 
orru6ne B paS}rocrrlg F ' -

-ts ii.bro urqrro r r{3 pllc' 7, rge A'IIfl sBesAbr T Tau Halreceuo tro ABa suaqe-

Hrrn 1c i, tt lg .i o, coorBercrBylou,l'{x cuerlrpa'turtr'trr] H'racca}r G5 \t

Kl(7;": sooo r,r fzoO" tt).
C.neqonare;rtuo, troJrolr{EreJlr'fiafl paBHocr['- lg {' - tg li '"t-'111:]

TO.Tbl(o l{3-3a trecooTBercTBI{fl [Ie;K',IV ',v, u '4f561' !'nn HODMaT'IblIhIx 3Be3'1

V Hracca cBertrMocrl( B Jlllatrasoue ctrenrpaJrblllrx iouttou G - M

paarrocrr, lg f u - lS fi, otrpeAe'Ilflerrafl tro (12) ue rpeBbrltraer 0Tt' xot'a

38e3A6I trO3Ar{trX L'[er(TpaJIbubIX -]t.IIaccoB 
IINIeIoT SEaqIITeJIf'rIsre 6o'rolrerpl{rlec-

Hr{e trotrpaB^r, nuarr.ircrqrre t'n u 6o.tree. floerorty I[oiI(Ho trp.AtrOJIOE(IIT''

rrro yr(a,arrHarr paarrocr' troToKoB Bo3 trl'rfi aeT,ra-aa itrequ{uuecnux ua6brtrroe

;;;fi;;;; f r.io_*"r;1 n nntfpampaciroM Atratra3oHe. HamsArrblu troArBepffi -

AeHUe[I ATO'O C,,ya{*, pira. 8,^ira rioropc}I trpeAcraB"{eua saBrtcll*ocrr' N[e]fiAy

.Lnru :2,519 (i, l{;; n serrusl'luoft (Mo - Mrot) * B' C'' rAe B' C'-
79



/,0

I

I

\
I

\,
+

$

c
{),0,

6hv

@:_il
6d

(6'il Vlr- dZ

fipY rt
6i:RN--//a\-'TSIIL rr -

l|d}-:;/,

@

/m,

zIt

/l

4,t
]]N BP

3
Puc. 7. flmoxu trarlrqeErr.s

MeTOAar[E

.F'u - uo $yr:HqEtr nnanna, .f,l .

Plrc. 8. 3ar;rrcnlrocrr Merr(Ay
ru,lru ra6rrnialr ]r r raJly geu r{g,c t (n4. fioBepx[ocTII 3Be3A,
I-turlprr na prcygfie 

- orgo[eHrre
$rroreroBorl I eugnlrofi o6nacrsx

T flIT I]Y NO RY

3Be3A B EetrpephrBEolr

o,l /,0 ,:,J (,uu-ilboL)-Br,

crreRTpe, otrpeAeneEEbre pa3trbrMtr

]FAA 6M NR 5U

0esda

- no 6onouerplr.lecxofi cBsruMocrtr

6o.:rouerpnrecnofi nonoasxoii, o6yclonleuaot uu{paxpac_II pacxorIi.IeH,, c-rr Ireatgy a6co;trotshltrr r uoroHatrr rr r t3JT yrleE[fi
Bhlrrr.lcJre rr H t rlr rr pa a o lr"nr * rreToAarr tI
loroHa rror)-qeHtrrr B [rroparpacrroM Arratra3o]re H troroHy B yJrLTpa-cnexrpa [i0l

6o'irolrerprmecria,r trotrpaBrra, cooTBeT.TByro_rqafl rroplrarr,uofr BBegAe roro ifie
;;.ri;jf""roro 

r{rracca, qro rr reperr"rrrar. Eo"rorffi;;;; norpaBr{rr B3nrbr
Paccrrorprlt ABa crysar{, rioropbre Moryr trp,Becrr{ ,. trorrB,rrerr[ro BaBrlctr-nrocrrr, za t6parHeuuofi na prrc. e.
urryvafi a' Ecnn zrr{p-aHpacnbre IrB6r,rrrirr uaryqeHnfl T Tau-areeg Br,rBBarrhrtr{,il}zlleHrreLr c{epuvecnofi unrnenofr o6onovxz," ;;;;;;" uornoqaroqeftriopoTItOBOJHOBOe trSJryqeHrre BBeSAEr, To rro,rursecrBa uor.rlorqerrl0fr re uSr,ryqeH_rlor. SrreprFr, ,{O"rr}r{rrbl 6r,r*, paenrr z 60nolrerpu.,ec^a'r cBeTrrrrocr., OtrpeAe_JrfleMa'E za rra6"trrolerrr'rii, 6y4er cooTBercTBoBarr, cBeTrrlrocrtr BBeBAbr c rerrtre-parypofi 76.1;, onpe[€reurrofi oo 

"orrirpy-ip"". 
gjl"lr*;;;;"" Ha6rroAaeMoepactrpeAe.rrclrrre sueprfirr B Br,Arrrrofi o6ricrn ctre^Tpa 3a norJroqeEr{e, Mbr (Boc_

:-ixi:11"err) pacupeAe.rrcrrne ereprrrr{ B coorBeicrBuucTs11u trorop}raJr6-HOU SaBrrcrl*rocrrr tror.rrorqerrufl or 4;rr,r"rr BOJHET (*"lr.auurA"oe uouoqeuue)otrpeAerr'Belr ror;roqerrrre A1). B er:orr cryqae 6yAil-;;;;il?, ,.rro,r,re Brra_

T:Z:r#,;;,*r#,,^""r$RercrByroqrra Tett, rr pasr{ocrB tg f , il1 i;;*_
flpe.quo"roxtro, ,aolpu, qro r{a^a.rr-To sacrb zrr$parrpa,roro u'Jr)rqe}rurrBBeBAr,r ruua T Te.,rr

so,.B,;;;il;;XlJ;:','rH.::,::'::#ffi::#,-'fl i:;:l;*g'**'r", jru-
umft,6yger sr,rue, qerr cBertr \roc*, o?t1i, o6yc;ronreurrafl paAuaruBrrbrM trBJry-rlenuerr 3Be:rAbr. rrro npilBexer ri rroJrolnlrre.rr,rioft pur"o.r, lg F, _ ls ii:Sanr'tuerrnuilru orra?riyrcfi 14 paAnlcrJr BBe3J. orrrreAeJr.Eerrurc uo (rr),crarficrasecriafr saBucrnlrod* .i.o o, cnc^Tpa,rrr,Horo riJracca B AaHrroM cJry-qae_oslraqaer' qTo y 3Be3A rrosArrlrx iuexrparr,nbrx nJraccoB un{panpacnoe u3_ryqeH[e B O.rroR]rolrf 

- 
o61.c;ronne,o rrepaAl,rarrrB]rr,rrr rrarpeBorr uanyuarcqeficpeAbi' B TO Bpel\{.fl I{a}i y 3Be3A HJracca G ua6",rrogaerc.fl ceJr.HT,BHOe trOrJrorqe_I{rae B trErJrelElx o6o.uoqriax.

---- 
c'y'aii B. flpe4uo.,rolr(tr*r, uro ur$paxpacHr,re ra6r,rrriu trBryqeHu.E BbrBBa-rIbI parlraTlrBrrhr\f rrarpeBOlr trr,rJreBoft^660.,rosxu, ror,rorqarcqefr. nece.,tennLu6t{on argnrrofi o6racru cnerirpa. B sro' crysae 6*rr;;;il;;;afl cBertrMocrb,
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Pnc. 9. I{a}reuesue pactrpeAeJreEr{s aEeprtrrr B EerrpepbrBEoM cner(rpe BBe3Abr BcJreAcrBr{e
ceJrexrrrBuoro trornoqeguff uuteaoft onoJloaBeaAgoii o6orosxoft

n

0Ts

. 0,9

/,0

/r/

1z

/,J

/4

/, ,t
2,d 2,4 2,0

B nblJleBbrx oi(oJro38e3ArIBrx

/,1 )-,7 uxu

Puc. 10. Sasucuiltoctr trorJrolqeurlfl
nornn (cr1rafi B)

o6oroqxax or AJrrruril

oupeAeJrrrer\lag raa ua6;rro4erruii, 6y4er coorBercrBorarr, 2s11. Hari;rorr pactrpe-
AeJreEtrrr eueprrrrr n nra4urrofi o6racrz ctrer{Tpa rre 6yger rrcna)rieu norJroqeHl4-
ell, Iroaror\ry r\rbr tre cMo]r{e}r cnpeAeJrrrrb Ircrraurrofi BeJltrrqrrubr rror[on1eHlrfl cBera
s ubriresoii o6orosHe BBeBAr,I. Be;rrzs[lra .4r, oupegeJrerrrraE otrr{carrHr,rln Bbr-
roe cuoco6olr, 6y4er BauuirieHa? qro trptrBeAer n troJrolrrnrerr,nofi paaHocrlr
lg f , _ tS fi.tr{cruuna.s Ber[sr4Ha trourotr{eHtrff cBera B arorr cryqae otrpe-
AeJr.seTc.fl r{arr

tA;:Au*a,,

r1e al, --2,5 (lgf 
"-lSF.rl.

Srtas ua na6nrogexuft paarrmue lre]ri4y ua6mo4aelrbrrr pacnpeAeJreHrreM
arreprrrtr Ir reM, cro coorBercrByer ctrer(TpaJrrruor\{y ltJraccy BBeBA},r (r. e. ro-
I{pacEeHtre sneagrt), }Io}I{Ho troryrrurb SaBucrrMocrb trornotrIeHu.s or AJrnHbr BoJr-
urr (prac. 10). 3ru BaBr{ctrMocru .EBJr.trrorc.E peayn},raroM cyr\rMapHoro p,eficrnnr
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Ire}riSBes,qHoro norJrorqeHfrtr fr rrorJroqeHu.fr trErJreBofi o6onosxoft. Hax nz4uo aa-
puc. 1.0, TeprrrrH (Hece"TrenTrlBuoe tror.[oqeuueD rrptrMeHrrlr roirr,Ko H BBeBAailr
I]0SAHI{X CtreHTpaJrbrrbrx r(.rraccoB.

B clyuee,B noppennql{.a rreinAy BeruqnHofi tror.rroqeHrrr{ u ctrenTpaJrbrrbrrrrr
IiJraccarru crarroBtrrrc.rr MeHee.rerriofi (puc. tI). N,Ioxiuo trpeAtroJroxrurb, qro paa-
rtrqtre rLrJIeBbrx o6o"rrosen y 3Be3A ctrer(TpaJrE,rrbrx r{JraccoB G r N'I o6'ssc]P.s.ercfi
TOJIbI{O SaBr,rculrocTbro uor.[otq,e]rufl cBeTa oT AJrrrrrbr BoJrrrbl, T. e. paSMeport
nor"Ilotq,arcqux qacruq: y 6o;ree xoJroArrr,rx aBeBA paarrepbr qacrrlq 6onrme
(puc. t0).

Brrao;1 o rolr, qro Bano[ troriloqeurrfl cBera B rrbrJleBr,Ix o6o,uosnax BBeBA

Ao.rlilieu cyr\ecrBerIIIo orrr,Isarbcfl or 3afioHa lIe,+(3BeBAHoro trorJrolqer{ufl, 6bul

+Z
6E

E
@

6iv-\ @
- \rplltl/.';I 6") ku\:/

MSP

Puc. Il. 3arrrcrrltoctt trorJlorrlcurlff B TILIJIeBT;n ono",roaBeaArrbrx o6o.nosxax or crrefirpaJrb-
rrbrx fiJraccoB BBe3A Anfi ceJrer(rrlBrroro (cnyvair:{) rr ue,celexrrrBaoro (c.nyvaii B) norloqe-
EII,E

loryqerr raHirie Nlen4oaofi [24 uz aHaJrrr3a pacxoifiAerrrrfl ]re?fii\y 6ororrerpu-
qeCItLIII[ C[eTI,I\IOCTrI]III U CIeIITpaJIIIILINII,I xapa]iTepUCTI{HaN{U AneS4 rrUa T
Te.ur,qa.

C.ryuan A u B, paccrlorperrr{ble Bblrrre, ,rBJrflrorc.E a,rrbrepHarrrsEr,rN[ o6r.Ec-
rrefluerr ua6nro4aerroro pasilr,rqrafl a6co.urourbrx troronoB {u fr ji. g xefrcrnu-
TeJTLHOCTI4 MOiriCT OCytr{eoTBJIrlTbcfl tt UpOrre}riyrovtrtul clyuafi: uepaqraarnsubrfr
HaItpeB Ir rrE jryqgllve o6o;roqnn BBeaAr,r r nn{parrpacrrofi o6nacrr{ cuerirpa E He-
ceJrer(TlrrBrroe norJroqerrrre B ulr"rresoii o6o"uoqxe.

C,;renyer 3aNrertrrrr,, qro cytrIecrByror rr Apyrlre Bo3NroiriHbre o6:r,qcueHzs aroro
e$rpertra. Flaupiruep, lpaaqa;rerr [25], orMe.rafl HecoorBercrBrre rre,{Ay cBertr-
Irocrrrlrrr, oilpei(e.nflerrbrlrtrr r,ra rra6nrogeuuii n urr$paHpacnofi o6tacru ctrer(Tpa
rr ruraccoll rlBerr4rrocru, noirysaerlbrNr lro cuer{Tpa}I T 'Iau-sgeaA, BbICHaBbrBaer
trpeArro"xo)fifrdtrIe, rrro SBesAbr rlrua T Tenr,qa HaxoAflTcfl B rrrApoAr{HalMqecnoft
Saae ano.rrroqr,Ilr Ir rlx cBerr,rl\rocrrr rloryr He coorBercrBoBarb ctreHTpa.rrbrrbrlr xa-
paHTepI,IcTr'iliai\r.

Paccrrorpunr xapanreprrcrrdriu uepcNrerrrrocrrr T Tau-soea4, coAeplnaqw.ecfl B
ra6",r. 3 u 1r.

3nea;1rr SU Aur n RY Tau ourfl.rarorcfl orp]rqare,lbrrr,rrr rpaArrerrroM
Al,I ,l L@. Berrqe.,rr [26], o6cy;riAafl peayJrr,rarr,r rporouerpr,rqecx[x na6rroge-
nraft I{Y Tatr, upuure.II It BbrBoAy, qro cyqecrByer ABa }rexaHrra}ra nepeNrerrHocrrr.
Ilepnrrii - Ileceirenrr{B}roe [orJroqerrtre B ono.rroBBeaArroft o6olrosne. Br,rBr,rBaro-
rqee xore6a.rr.rs 6"rrecxa RY Tau 6es usrrerieur.rfl r{Bera. Bropoft - neperrerrur,rfi
ucrorlHuH un(rpanpacuoro [sJryrrefint{ c }raHcr{Nryilro}r cBerr{}rocru va 1, ,wnJw, rar<
irie HaxoArrtrlufi.cx n oxo.rroaBeaAilofi o6o"uoqne. ftopornoBoJrHoBas qacrb pac-
rrpe[eJreIIII-a oIIeprl{rr BToro r{crosrrlrxa o6yc,loB,'rrrBaer trepelreirrroctr, n rtpacuor"r
o6ilacrfl cnenrl]a RY Tau. Dro r,t susbrBaer troripacrreHtre sBeBlLr trpfi yBeilr,rse-
rrrru ee 6necHa. Cor,uacno rla[rrr]r na6.lrrogeurnsrr [1], ranoe ine.sBJreHr{e, Ho ro-
paaAo lreHee rBrro Br,rpalxeHrroe, na6nro4aercx y SU Aur. Sqecr lra Ho,te6ann.s
6necHa n xJ,acrroit o6;rac:ru crrer(rpa HaftJraAr,rBarorcfl rlaMelrerrrrfl TerrJroBoro x&.
pafirepa s r6.racru UBV, uaf,nroAaBmuec.rr 3afiqeeofi l27l u Berrqe.neu [281.
I4rrorga nogo6ur,rfi a{l$eHr na6ruo4aercx u y T Tau, uto troaBo,,rrrJro ornecrr.r ery
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BBeaAy K rofi ffie rpytrtre [epeI{eIIIIblx, qro u SU Aur u RY Tau. Hanorruulr,
qTo aTrr TpI,r BBeBALI ut\IeroT Bblcoltym cBeTtrMocTb, o6ycJroBJreHHyro 6o.rrburtrMu

mr$p alip acflhrrutr r{36},rrr( a}II{.
O6t,.acneuue trepelleHllocrtr BBeBA Ttrtra T Tenr,qa ilor"Ilorqelrllell cBera B

oxo.rroaBeirArrbrx trr,rJreBbrx o6oro.rrax trpeAJraraJrocb rI [pyrrrMrr aatopalru. Ialt
u ap. [29] ila ooHoBarrufl {oroMerpuqecrirdx rr ctrer{rpaJrr,rlblx IIa6Jlroqeunfi RU
Lup nprauutr n Br,rBoAy, cro trrarreHenu.s 6,recrra aBeBAbr o6ycror;reubl trepellerl-
HBrM CeJrelirtrrBrrtll\{ trorJroqeHr{erl cBera n ur,r;resofi oltoJroSBeSArroii o6ono.rxe.
Arrarorlr.rrroe o6r,.flcHerrrre neperrerruocrtrr T Tau-sses71 6r,rno trpeAJrolliego Hau-
gu [30]. Ouenra4no, qro npu sro]r Mexa]rtr3r\[e reper{eHrlocrlr AoJrEiHLr na6tro-
Aarbcfl rroJrolritrrelbl{ble rpaALI earr.t LM ,l L@ , LF uvl LF D, Llt ol LF on LF ol L,F.u,

trpl{qe]r tro BeJIuquHe aTIIx rpaArIeHToB Mo)riIIo cAeJraTb BbrBoA o ceJIeItTtrB-
rrocrr{ rrorJrorqeHtrf cBera B o6o.rros}ie. I(aH ur4no II3 ra6.[. 3 u4, raxan r{oAeJrb
troAxoAr{r roirbrio AJrfl AByx BBeBA: GN'I Aur u DR Tau.

flepelrenuocrr, 6orbl[I,IucrBa ]ra6..rlloAaBlrruxcf HaNII{ 3BeBA rutta T 'felrqa
He rro?rier 6r,rrn o6r,rrcneua :r$Senrar{u rrbrJreslrx o6oJro.Ien. Or.nucureJrbrlofi
oco6eunocrbro BTr.rx BBeaA flBrflercx o6paruafl BaBucuMocrr' r{e}r{Ay trB}IeIIeIIr,r.rI-
Mtr a6coJrlornbrx rrorolion Frw l"uv. C yBeiltrqeEueM trorol{a .Fuy xapal{Tep arofi
BaBtrcr,mrocrr{ craHoBlrrcl 6oree qerlio Br,Ipa}r{eEEr,Ir{: y BBeBA DG Tau, UY
Aur u DF Tau He roJrr,Ho Fuy, Tto v, F gvr,Eo ynenrauraBarorcr c yrIerIbIrIeIIrIeM
troror{a Fr. f(ar yfiaar,rBaJrocb Bo BBeAellflv!1 BeJrrevrra -F, xapanreprlayer cBe-
Tr,rMocrE, Soroc{eprr BBeBAbr, B ro BpeNrfl r(aH troror{tl Ftiv, F ?,a Fotzttyrtalorc.rl
raeosoft o6o,uoqnofi. B xaqecrBe trapaMerpa, HarrJryrlmlrrt o6paaom trpelcraB-
Jl.srcqero cBerrrMocrb raaosoft o6onourir, Molr{IIo arr6patr, rroroli -[yy, T&K lialt
Ba rpar{rrrlefr cepau Barmrepa raaoBarr o6onoqna Brlasrrre.rrbro 6oree rrpoaparr-
Ha, qcll B JrI{Hr4flX.

Moxiso Bar{err4Tr, creAyrorqyrc aua,rrorrllo: s IJ ] 6lr.no roria3arro. rrro rrrpaH-
Tep nepeNreHHocTrr B rre[pepbrBrrorr ciler{Tpe SaBI4cr{T oT cBeTLlrIocTI,r .3Be3AbI

($orocSepu), a rza ra6r.. 4 B?rArro, qro xapanrep treperleulrocrr,I rrorolioB, I{BJry-
qaellrJx ragonofi o6oflo.IHofi BBe3Ar,r, BaBrrcrrr or cBerr{rloc:rlr o6orosriu.

]Ic.ur'r c.rrararb, qro BoB6yixAerrile (cnerurrocrr) raaonofi o6onoqxu [olAep-
lrinBaercr{ rroronoM repaAr.rarr{Brroii arreprrarr or aBeBALr [2], ro rla ocrroRarrtrrtr{

Halrrrx rra6.,rrogenuft lrr,r upuxol\urr Ii Br,rBoAy o cytr{ecrBoBantrrtr{ c;re;1yrcu1eii
crarucrr{qecriofi easuczr\rocrr,r yBeJrrrareurre rroror(a "ryuncrofi ar{epruu co[po-
BoiriAacrcrr yMcrrtrxerrr.relr ilepaAuarrrBrroro rroror(a. 3to o6yc"roB.rILIBaer o6pat-
lryro BaBr4crr[rocrE, rreiHAy Iir tr I'ryy rr rrprlBoArllT n r{3rre]rerrtr4ro Suauuecrrux yc-
,,rosfiii s o6oroqne, rrro, B cBolo oqepeilb, oripeAeJrfler rIoReAc]rue uororion -Fg
v. I,'o.

Hauolrrrlrnr, qro ranofi xapar(Tep trcperreruocru rra6.nro4aercfl B ocrloBrlolr y
BBeBA rrr{Bnofr cseruilrocru.

Iapconolr t31 -33] 6r,r.rro uonasarro. qro BBeaAbr sr,rcoxoii cBerrrlrocrr{ co-
xparr.sror cRou peJruxToBrre n6rJreBr,re o6o;ro.rxr na 66:nrureu yqacrne DBoJIIoqu-
oHrroro rpena 4o r.nanrrofi [ocJreAoBare.rrl,Hocrtrr, qerr 38eBAr,r rrrdBnofi cBertrilIoc-
ru. C gpyrofi croporrr,r, BBeBAr,r HusHofi cBerrrr\rocru, rle AomeAulue 4o uantrofi
trocJreAoBareJrr,rrocrrr, rrrreror 6o,,ree paasrrrylo nonBenrr,rBllyrc eony [33, 341.
floarouy, na6"urogaa BBeBAr,r rutra T Tenrqa, HaxoAtlqr{ecfl BLIilre r.rraBrloft ilo-
cJreAoBareirr,rrocrrr, MolriHo oEiIrAarE trpo.frBJrerrrrfl a{{errron, cBEBalrlrblx c trbr-
JreBbrr{[ o6oroqnalrr y BBeBA nr,rcoHofi cBeruMocrrr, ra e{{entoB, cB-rIBarlHbrx c
I(orrBer(TtrBuoft aonofi, y BBeBA Hrrar{oft cBerrmrocrrr.

3ro rre [porrrBopeqrrr xapanrepy ueper{eurrocrrr T Tau-aneeq, o6cyxigan-
IUeN{yCf Btrrue, ec.[Ir npeAuoJIo]IiuTE,, qTo IIexaHI{an noa6yxgeHlrr{ oFioJroSBeSA-

trofr rasosofi o6onoqHu recrro cB.sBau c r\rexarruar\roNr rtouBenqlrz.
B aannroqeurle Bbrpaxtaro rny6oryro 6raroTlapHocrr, P. E. Iepur6epry z

fI. O. 9yraftnooy aa Hpuruqecnue BaMerraHrrfl uprr o6cyxi4erruu arofi pa6ou'r.

.{exa6pr L974 r.

83



Jlrreparypa
7. II . I. fientpoe. Hacr. rou, c. 42.
2. S. Dutnott, N. Heidernann, L. V. Ruhi. Astron. and Astrophys., 1973,29, 199.
3. G. E. Eobig. M6m. Soc. roy. sci. Lidge,4.972, 19, 13.
4. L. y. Nuhi. lbid., p. 295.
5. P. Bodenheimer. Rep. Progr. Phys., 1972,35, 7.
6. L. V. I(uhr. Publs Astron. Soc. Pacif., 1966, 78, 430.
7. L. Anderron, L._V. Kuhi. Non-periodic phenomena in variable stars. L. Detre (Ed.).

Budapes( Acad. Press, 1968, p. 93.
8. A. Pouedt Bol. observ. Tonantzintla y Tacubaya, 1965, 4, 15.
9. F. G. Lol, B. J. Smith. Nature, 1966,212,675.

70. M. Cohen. \lorthly Notices Roy. Astron. Soo., 1973, 164, 395.
71. S. E. ,lrrom. Publs Astron. Soc. Pacif., 7972, 84,745.
12. G. Rieke, T. Lee, G, Coyne. Ibid, p. 37,
13. M. Coher-, N. G. Wolf . Astrophys. I ., 1977, 169, 543.
14. A, A, Etapuyn, P. E. Ieptu6epe, H, B. f o}oenunoo. I(ar. Itpxlrcxofi acrpo([ua. o6c.,

1967, 38 208.
75. L. V. l(uDz1. Astron. and Astrophys. Suppl., L974, 15,47.
76. A. E. WTitlord. Astron. J., {958, 63, 201.
17. II. E. Xmonoe. Actpor. x., 1965, 36, 295.
18. f. C. tr:Ioau,oo-Xono0Hd,&. \Las. AH CCCP, ceplrx reoQua., 1959, l, 108.
19. R. y, Anneu,. Actpolpuau.rec(ue BeJrr{qrrrtr, [I., !IJI, 1969.
20. E, B. Kpaapxurr rr gp. O6qr'rfi RaraJror flepc]reur{r;rx BBeBA. NL, <Hayxa>, 1969.
21 . L. V. I(ulzi. Astrophys. J., 1964, 140, 1409.
22, H, L. Jo,znson. Bol. observ. Tonantzintla y Tacubaya, 1964,3, 305.
23. R. O'Connel. Astron. J., 1973, 78, 1081.
24. E. E. Mendoza. Rev. mexicana astron, astrofis., 1974, l, 25.
25. G. L. Grtsdalen. Astrophys. J., 1973, 182, 781.
26. W. Wenz.el. Mitt. verinderl. Sterne, 1970, 5, N 7, 117.
27. f . B. Saiqeea. I(aug. gnc. M., 7974.
28. W. Wenzel. Non-periodic phenomena in variable stars. L. Detre (Ed.). Budapest,

Acad. P:ess, 1968, p. 61.
29. G. F. Gahm, H. L. Nordh, S. G. Olofsson, N.C.J. Carlborg. Astron. and Astrophys.,

1974, 33, 399.
30. 1(. Nand'g. Spectral classification and multicolour photometry. Ch. Fehrenbach and

B. E. We sterlund (Eds.). Holland, D. Reidel Publ. Co., 7973, p, 220.
3{. .R. B. Larson. lVlonthly Notices Roy. Astron. Soc., 1969, 145,271.
32. R. B, Ltrson. Ibid., p. 297.
33. ,C. B. Larson. i\{onthly Notices Roy. Astron. Soc., 1972, 157,121..
34. Ch. Hagoshi,. Annual Rev. Astron. and Astrophys., 196ti, 4, 171.



AItAAEM HA CCCP

]{ 3 B E C T I{'I H P T,I M C H O II A C T P O O I{ 3 I,I q E C I{ O trI O B C E P B A T O P II II

Tou LIV, 1976 r.

BBESAHbIE BEJII{qItrH6I,
IIOITABATEJIII IIBETA II OOTOMETPUTIECIflIfr IIEPI{OI BY Dra

n 1973-1974 t.
II. (D. 9yrafinor

B uepnog c cenra6pr 1973 r. no ccnra6pr, 7974r. rpoBeAeubr ([oroareNrpu.recxr{e Ea-

6.nrogerun nepenernofi aBeBAbr BY Dra ftafi flpoAoJr]r(exue Eaqaroro Ha]ru s 1965 r. lrayqe-

uus aroi aBeBAhr. O6uapyxeuo yMeErmerrre {orolterpuuecxoro fieprroAa. tr{alleseu[r 6rec-
xa 7 u tror(a3arcJrr qaera (B - 7) upegcraBneHr,r lro,qeJlblo trErEa, paccurtaruofi Toppecou

panua 17ls. Cpanueure c ua6lrrogcunalut 1965-1971 rr. uoxaausaer, qro cpeAErre rIoRaBa-

renlr qBera BY Dra (B - V) fi (U - B) npogot;Iraror IrBMeEErr,cff.

T,IAGNITUDES, COLOURS AND PHOTON{ETRIC PERIOD OF BY DRA IN THE
YEARS 1973-7974, by P. i'. Chugainou.- Photoelectric observations of thc variable
star BY Dra rvere carried out in the time interval {rom September 1973 to Septcmber 1974

as a continuation of the study of this star bcgun by us in 1965. The decrcase of the photo-
metric period is found. Variations of 7 magnitudes and (B - 7) colour are represented by
the spot model computed by Torres and Nlello [7] in rvhich L,T : 250" and thc relative pro-
jected area of the spot to the area of the star disk is equal to ll%. The comparison rvith
observations of the years 1965-1'S7l shou,s that thc mean colours of BY Dra (B - 7) and

(U - B) continue to change.

fleperleruryro BBeBAy BY Dra rroirirlo caltrrrarb rlpororr{noNl He,qaBrlo BLIAe-

JTeHlrofi f pyntrbr BcIrLIxr4Baroqrlx 3Be3A, o6irapy;+iunarcql{x uepuoAuqecxrre rr3-
rrerlerrrzr.E 6"uecxa [1,,21. Hprasan 6necHa BY Dra clrHycouAaJrE']Iafl, a aMrlJrrrryqa
6lecna u (forouetptrqecrirdri rrepr,roA rroABepir{eHbr crrJrr,Hr,rNI r.I3}IerleHr4fl1\r 12-51.
Illalreueura-s rror(aaareJra rlBera (B - V) B Teqeurre oAIIoro trepr{oAa' tro-BuAr{Nro-
My, He rrpeBbrrxaror 0T03, uo c 1965 ro 7977 r. orMeqerlo cr{crelrarusecnoe
yueur,urerlue (B - V) or 11,24 go {1,L7 12-41. B t1-4] 6uuo uoHaaauo,
yro npr{Byro 6lecma BY Dra }rorriuo o6tscrurtr B rlpeAuoJroiHeHrrr HarErIfifl
TeMrroro trflTrra Ha uoBepx[ocTtr Bparqarcu,eilcrr 3Be3Ar,r, oAIIaHo cJreAyeT orrle-
Turb 6oflr,uoe paarrque B uoilyqeuHbrx paaHbrrlru aBropaNrld oqeuxax paBIIr{I{br
e$Qenrunru,rx ielruepatyp trflrrla u {oroc{eprr. Tart, Bouu u Ssarrc [6] csnra-
ror, uro a${enrrannylo reNlrreparypy ilrlrrla cJIeAyer upr4lrtlrb pannofi 2000" K
upra oS$enruBrroft reMtreparype troBepxuocrrr BBeBAr,r 3750" K. C gpyrofi cro-
poHr,r, Toppec u I\fetlo [7] uaur;ru, qro paalluqa aS{ertunrlblx rerlleparyp
trtrrrra z {oroc{epil LT: 500".

TlelreneHue {lrarauecriux ycJIoBrIfi Ha troBepxuocrrl BY Dra, n.nzaroqrrx Ha

cpeAuufi 6recr sBeBAbr, cpeqnufi ror(a8areJrrr qBera n {orouerpu.recnuft IIepI{-
oA, BacJryx{rrBaeT AaJrr,Hefimero crlcTe}raTtrqecHoro rdSyrreHufl. B vacruocrtl,
trpoAoJr)fienue HoJroptrMeTpuqecHr,rx Ha6IroAerruft arofi SBeSAbr rloi+(eT AaTb HO-

Byro troJresHyro uu{opruaqtrrc o Hefi. To ffie caMoe rlorfiHo cHasarb u o Ha6JIIoAe-
Htr{.Ex, trOsBoJrflroq,Ux onpeAeJrur}, sororrerpllqecHr.rfi [eprloA BY Dra. TlaJIo-
)fieEHbre coo6palrieHufl tro6yArrJII,I Hac trpoAoJliHtrrb B L973-1974 rr. npoBoAuB-
rrruecfl rraMu c 1965 r. $oroonenrprrqecl(I{e Ha6JrloAeuu.fl BY Dra.
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1. Ha6trro4eurra

. ^Iq* I _pq!_ee, r{br gp-o_Bg{Irrr na6.umgeFrufl Ha 64-ctt .,euucrioBorr re.rrec*oneA3T-4. C 5.IX uo 25.XII 1g7B r. ,rur rrn6"rrol1a.Trr.r BBeBrIy c crrHrrlr (plrrr,rpouB,,
a c 24.rY uo 25.IX lg74 r.- c su.nrrpanrm Ll, B. r,-. Hlo"*:r"rrr, 

" 
(rr,urrrporrB' 6snu trpoAonilieHtreItI trpoBoAuBrlltr4\crr rrarrrr parrec rreueperruft 6.uecxa c relrxie {rarrrpou [2, 5J

r'IeroArrxa 6u;ra rarioft rie, nari B npeA[rAyqrrr rrar[fl\ r,rccJreAoBarrr.rnx.
onpege;reuue 6.'recHa c rialriAbrr*a {l.urrpo u' ti,'B, r, orii g".rurrr nyrerr oc-
peAHeIItr.fI Tpex noc.IIeAoBaTeJlrrro no Bpetreru{ r{3}repeHnbrr ptranocreft se,rt rzr,
nepenrerrrrofi rr BBegAr,r cpaBrrerrll.a BD-+ bl'2408.-Be.,ruquiru LI ,B,lr r"orlo,
cpaBllelll{.tr E peryriquoHHBre fiorrcTaHTr,r, Aaroqrre Bos}roHirrocrr repefirrr oTrlltcrpyrlellTa,usrrofr cucrer{br r( ctrcrerle LLBV, 6umr riil}rr{ oupeile.rrelrJ tro rra-
6lroTlen,rnrr $ororrcrpuuecHrrx craHAaproB flpraepa Isi. rr"ri,i"raru na6.rrogc-
rrufi nprane4elr,r s ra6n. I tr 2. Twcr,unrre qonn re.ou.rrru I, u noxaaarerefr qnera

Ta6.rrrrla I

J. D. .!i16,. ,\nt6,7,

2441. . .

931 ,2683
932,26C7
941 ,24t7
942,2292
958,2412
962,1994
969,2089
974 ,1984
981 ,18ti6
985,1665
9Sl ,22ti7

1025,2196
1029,1398
1036,1515
1037,1618
1038,1492
l04l ,1560
1042,1449

+0"'502
+0,483
+0,47i
+0,509
+0,494
+0,494
+0,4e0
+0.498
+0,s01
+0,s27
+0.465

-i-o j"t:z
+0,110
+0,r13
+0,133
+0,125
+0,138
+0,128
+0,136
+0,131
+0,154
+0,105
+0,080
+0,086
+0,146
+0,086
+0,126
+0,116
+0,124

+0,004
tl

5

10
2

tt
5

4
o

D

004
7

10
rl

5

13

5

5

4
8

B

9
6

5
5

t)

5

2442...
162,4440
189,3898
192,4010
194,3843
196 ,3628
197 ,3400
199,3469
278,2706
280,2512
281,2456
282,2435
283,26s7

8-153
8,109
8,722
8,090
8,1{3
8,103
8,093
8,070
8,102
8,062
8,083
8,129

+{ae
+1 ,198
+l ,214
+7,207
+1,200
+1,217
+1 ,202
+1,205
+1 ,tB8
+1 ,209
+1 ,21.8

+oibor
+0,980
+1 ,019
+0,989
+0,967
+1,014
+1,015
+1 ,009
+1,013
+0,999

2442...
284,2422
285,2372
297 ,2425
298,3348
299,2237
300,2223
30r ,2084
302,2189
31t ,2074
313 ,2015
314,2036
316 ,1987

grrr0gB

8,066
8,060
8,L26
8,116
8,066
8,070
8,130
8,106
B,090
8,150
8,064

+1,:207
+1 ,199
+1 ,198
+7,275
+1.,2[6
+1,r99
+1,204
+t,204
+1,,210
+l ,275
+1.,217
+t ,195

+L""0l7
+0,952
-F0,994
+1,004
+0,e99
+0,983
+0,990
+0,981
+0,985
+0,993
+0,994
+0,992

d

Ta6;rnl1a2
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(B - v) v (u - B) ganrr roJrbno AJr.fr roro, .Iro6rr He yIIeIILInI{rb trx BHyr-

peHEroro roqHocrb, Roropyrc Ntolr(Ho ox apaHrepr4sOBarb cJreAylotquI\-r p1119t1:-

regr{er{ cpcArrrlx HBaAparuquux omq6oH oArroro otrpeAeJleHtr.fl p^aSHocTeu^ Be-

nrr"rr- O1116o, ,r" 
'rp.rt*alu 

-{-0T005 s 75% clyuaen u +0T01 s 100%

cJryqaeBAJIflpaallocrafr-rarrrrrrc$ul^rr^pan'raVnB,aAJIflpaauocrefisenu'rug
; {"r";i;* U or,, rle trpeBbrlxarn^!-0r01 s75% cJryqaeB u -1-0T015 a 100%

'c"1IyqaeB.

2. (Dorouerpluecxuii treprrog

oupegetenrae treprroAa rr3MerreHr4.tr 6necxa BY Dra 6ulo upouaBeAelro, r{aK

u s [5i, ooapagaruoir nry, [ocJreAoBareJrbHbrx upu6rrxenuft. Ha6;rroAe]Il{fl c

{U.nrrpamu B' u V 6nrrU paageJIeIIbI IIa ceyb troc.{eAoBareJILIIbIx tro BpeMeEu

rpy[tr, coAeppiau,trx uo 7-9 olpeAeJreHufi 6recna. B Hacectse rlo]IellroB l\{trr-

,rUryono, 6;reCna trepBOIO upu6,nralteumn 6sto I{CtroJIbSoBaHO lto oAIIol\Iy Mo-

,ne*rry rra6lrogeuuft s xaxAofi us rpyuu, HOrAa BBeBAa UMeJIa Hatrrlellblxlltr
6lecr. flo grulr ltoMerrrar\{ 6urz oupe4e"rellbl B trepBoi\{ upra6lunienuu SEase-

uurl nepr4oAa IrBlIeHelIIrs 6lecra sBeBAbI tr{ sarerr uocrpoelrrl ftaaonr're ArrarpaNf-

omr 71la XaXrqofi II3 CSMI{ Ipytrtr na6lrOgerrUfi. N'{Oruenrr,r IItr}II{MyMoB' troJlyqeu-

IILIe trO ATI4IT Al{alpaM}rat(, Mr,r cqIrTaJIr{ r{OI{eIrTaNrI4 III{HI'rIIyIIOB BTOporo upu6-
Jrrdirielltrrfl. Orlra ufuoeAeItIJ B uepBorr crol6qe ta6;r. 3'

Ta6.irnqa3

241+l . . .

767 ,938
846 ,000
9[1 ,732
965,880

0,000
+0,119

-0,141
-0,161

2442. . .

035,150
181 ,820
287 ,464
310,264

O-C,)ruu

-0,298
+0,723

-0,191
-0 ,t4l

O - C, )tttt J. D.

69
107

135

141

fl"ua onpege"rrerrr.rfi erra.reuufi neprroAa Broporo npr.r6;ruxrenr{E I\IIJ, Iialt tr{

s [5], ucuo.[I]BoBaJrlr coorllorrlerlrle

J.D.n,i., :Tol PoE 1 o!#!,
np11qerr Ba rlaqaJrr,rryro a[oxy 16 lnr rrpull.sirrr uocle4nuii ]Io]IerIT IIIIIITI]IyN{a

,ropo.o upu6luxieurafl, noIyselrIrrrfi uo HaIlItl\{ Ha6JIIoAeIIur*r 197 1-1973 rr.
t5l,'J. D.2441767,938. llcuoJrbsy.E rroMerrrr,r rruilrorylroB rne ra6u. 3, rrr,t cuo-

co6olr 1rar{rregbrrrr{x HBaAparoB troJlyqu,ru cJreAyloEr{e SrlaqeEl{fl HaqaJIbIIoro

neprlo1a trr BeJrusuHr,r r43N{eHeHufr rrepr4oAa 3a oA[u qrr6Jr: P-o :3,905 + 0,005

\L-Q : -0,0008 + 0,0001 . Paarrocru o - c r{eifiAy ua66o4aeltr,lNIlt r4 BLI-

qucJrerrgblrlru BHaseHufl\ttrr rrolreura rrrrrtrMylra rr Dlroxtr l\Irrlllll\IylroB E uprtne-

Aerrr,r B ra6n. 3.
flo rtasaflbuol'i atroxe r,r sHaseHE.[M treplIoAa Broporo upu6luXerulfl ]\ILI BLI-

qUgruiur Saar,r 4tn Bcex rtarullx [.[ BV-ta6;r:r;euufr II uocrpoIIJIII rafi]'I]I o6paaoM

pl{CyrroH, r43 r{oToporo BrrAHO, qro at\rflJrr{ryAa rrpuoofi 6recna BY Dra, Halt r{ B

npeAr,rAyrqr{€ ro!,rJ, cocraBJrfl.rra Bcero rlecnoJrblto corbrx eneagrrofi Be"rlurrr4Ebl'

Siuerso Hel{oTopoe paB.rurque HpIIBbIx 6;recra A"IIfI AByx lIIlTepBaJroR .BpeMe-
Hr{, B reqegre 

^orop-r" 
rrr,r rra6.tgo4aJrrl aBe3Ay n L974 r.: c 24.IY uo 31 .V ll c

IB.VIII uo 25.IX.
3. O6cyx4errre peayJrbraroB

I{auorlrr.ur, qro tro ua6;rro4euuswL97 1-1973 rr. Mbr HarrrJrrr a : f0,00029
tr aEaqeHrae treptroAa, cooTBeTcrByroq,ee Iiolr{y rex na6nroAerirafi trJlr{ pacc}Iar-
puaaeuofi retept nasaflr,rtofi slloxe P :3q86. OrcroAa I\[bI 3ar(JIIoqaeNI' qro

uepexoA or Bo3pacrarrr{rl treprroAa ri ero y6r,rnarruro trpor{BolrreJr oqeub 6r,rcrpo,

0
20

51

87

J. D.



v
6y0

8,/

8,2
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/,0
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/ro
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QZ JZ,
0,0 0,2

I(pnnnre 6.rrccxa rr rroxaaarejreii qBera By Dra
Toq,*,n - ga,rrrre na6;rrogenrrl n anpene-Mae lg74 r., Hpyiri*rr - B aBrycre-ceHTflOpe 1g74 r.

qTO AAJIO BOSMO}IiHOCTb IIPEACTABIITT, I\IOTIEIITbI }IIIHUIIYIIOB AO MO[IEIITA
J . D.2441767,938 lr trocJre Hero AByrrfl napa6o.rra^ru, upmeir pa'rr.rque ,relr{Ay
suaseHl4tlllu neplroAa' troIyqeIIIIbIrII{ AJI-fI AToIo lIoIIeHTa tro o6eulr napa6o-
JIAM, AOBOJIbIIO 6JIII3I{O IT OUII6HATT OIIPCAEJIEHII,'I NEPIIOAA. BO-ATOPr'X, ;;;;
craBJrfleT I{IITepec ortrIerrrb, rITo criopocrE yrrcHlrrrrerrr,rfl 6oro}reTprrqecHorotrEPIIOAA trOSTII B TPI{ PA3A trPEBbIIITAJIA CHOPOCTI; EIO BOBPACTAIII,Ifl.

Hallu 6r,urz nrrs,nc.rrellbl oTHoclrreJrr,Hafl nJrorqaAb rrflTHa B rrpoe]iqlrrr Ha

{"f. fr-..j{T S:/9* tr paarrrrqa a6{er.rrnnnx relrnepar}rp rnrna , 4oroc6efuiLt . )-\Jttt SToro oEl"rru rrctroJrbaoBarrbl arrtrJrr,ITygrr 6lecxa r{ nol{a3areJlfl qBera
LV-, L (B -.7) n coornolreHrrfl, RErBeAeHrrbre toppe.oog xlI",,rro Arrrr BBeBAbr ca{senrrannofi renrueparypofi 8750'K Izl. fiun orrpeae.oaorri aNrtrrrr{ryAbr uBMe-

nerrrarl troHasareJrfl qnera (B - l) rrbr, riaH rr n [gl, crauaro ,ru-ru xoessu-
I{I{EIIT TPONOPqIIOIIAJIbIIOCTI,I TIC}I{AY I{BTIEHEIItr,I,SI1JT V U (B _ V). CUOCO6OIT
IrarrNrerrbrtrux nBaAparoB 6rr.no lo;ryveHo cJreAyroqee ero SrraseEEe: fu : 0,20 *+ 0,05.;lq1errr, rrpr{Hu}ra.fl B coorBercru, L na6.rrrogenraro* nnoorrygg LIr,pannori 0T07, rmr Harrr.ur 

-A 
(B - l/) :0ry014 + b,0Oa. Brfirr auaqerrtr.slrarrrJrlrryA LV t L (B - V) coorBercrByror ^So[,* :0,17 t LT :2b0".

- o,nrerzlr rarixte, qro Br,rqr,rcreH,r,re ro Bcerr paccrrarplrBaerrbrl\r Brecb Ha-
lgroaerrunrr-_cpeArrue ro^a'areJrr,r rlBera paBlrbr +rry207 fi +0?gg3 Ail,@ - n a Ql - B)^e^o-ornglcrB.rrro. C_paerrznar Drtr 3lracerun c paree ory6_.rtrI{oBarllblrrn AJrr 1965-1971_1r. [2. 1rl. 

-c.neqyer 
Ba1Jrroqr{rb, rrro cpeAgtre rro_Ita,areJru qBera (B - l') t (u - B) By Dia npo4o.,riNaror r.r,rrentr.tbctr.

Ilox6pr 1974 r.

"Ilureparypa
lo. Y. frz:lnins.ki, R..P. K.ra/t. Asrron. J.. 1C67. ZZ, AO7.z. tt. Q. .Itttailrton. IIrr. Iiprylrcxoir acrpo{rn. o6c., 

' j973, 4g. 3.
1. !.. F. Ctrusainou. Info-rml Bull. Var.-Siirr, rur,ir,' N" irb,.*' "'4. w. Krzentinskii,Low lumirrosity.tr.r, s.-s'. Ii.urnar (Ed.). N. y. Gordon and Breach,1969, p. 57.

2. l:.9,.Vy,,ailuoa.74tn t(pnlrrcnoii acrpogrra. o6c., 1914,52, B.b' u. w. Bopp. D. s. E.ans. J\Ionthly Notiics Roy. Astron. boc., toza, 164, J42.
7. c.. 4. o.'iorr,,, s. r,. ii,tii.'Hd.;;:";;; ;;d;i,fi.:.,'ldii',,i2",'itt.8. J. B. priser. publs Astron. S".. p;;ii.,'iSOo, ZA, igtq. '9. Il . @. Vyza[iuoo. Hacr. roru, c, g9.
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I{3BECTITfl ITPbIMCHOTT ACTPOC'II 3trItIE CHOII OE CEP B AT OPIIVI

Ton LIV, 1976 r.

o CyIIECTBOBAHI{I4 TIBPBN'IEHHbIX 3BE3[,
IIOIOBHT,IX BY Dra, C n'IACCOfr IIOPflIHA COJIHETIHOII I\{ACCLI

fI. O. 9Yraiiuon

I4ccleAoraua IIepeilrctrEocrr,6necxa 3BeBA rJraBEoii uoc;reporareJIr,Hocrlr crreKTpanbrrt{x

finaccoB G5 Ve - K7 Ve. l|a pecnr:r aBeBA, BxoArrBIIrIrx B rlporpaully (fotosle}trplrqecrtlrx

ua6rro4eurrii, qerbrpe flor(aaaJrrl trepcMeurocrb, rlprrqcrr pauee oAEa rra sBeBA 6ula yrre ot-
Eeccua R repeMeuEblu [11], a Apyraff salloAospella B IIepeMeEEocm [13]. O6napyxeurrre u

pe3ynr,rare Eamrrx Ha6flroAeurfi rreprroArcruocts nalleueauft 6lecxa Ir Bctrhrrnequar a(rI{B-

EOCTL STTTX SeThrpex 3Be3A otrpeAeJrcEEo yRaBLTBaIOT Ea 
'IX 

CXOACTBO C trepeMeEEhrMrr cIIeItT-

panbgbrx rinaccoB K7 Ve - M4 Vc, EaBhrBaeMhrMIr ItcpeMeEEErMrI rura BY Dra. Taxrlr o6-

paSorr, pasBuBaeltoe B EacToffI(ee BpeM.E AJIS SBCBA trOSAELIX CtreETpaJIr,EErX TrIrIoB O6r,nCUe-

Hrre trepnoArqgocrr.r rraMeueurlfi 6.trecrra BpaqculleilI aBeBAEI, uueroqeit xonoAuoe rrtrrro Ea ee

rroBepxEocrrr, trprrMeEu}ro raREte rr r( Eer(oTophrll sBe3Aarl c. ruaccofi uopEARa conneqnoit

TIACCLI.

O6paqeuo Brrrrrranrc rra ro, rrro y rpex rr3 paccMarprrBaeMbrx BBe3A qBera (B - V) m
011.15 xpaCsce, qCI{ y Hoi)}IaJIbIILIx 3Be3A ToIo xio ctre(TpaJIrEOIO I(JIaCCa.

ON THE EXISTENCE OF VARIABLE STARS SIMILAR TO BY DRA WITH THE
ITASSES OF THE ORDER OF SOLAR llASS, by P. F. chugainou.- The light variabi-
lity of the main-sequcncc stars o,[ spectral classes G5 Ve - K7 Ve has been studied. Four

oI tcn stars included in the proqrammc of photoelectric observations shorv the variability.
One of thesc stars \\.as lound to be variable earlicr [11] ancl the othcr rvas suspccted irl varia-
bility t131. Thc periodicity of light variations and the flare activi[y of these four stars re-

veale{ by the present observations point out deiinitcly on thcir similarity to the variablcs
of spectral classes I(7 Ve - II4 Ve known as BY Dra-type stars. Thus, the explanation
the periodicity of light variations as due to the rotation of a star having a cool spot on its
surlace, g,hich has been developed in the present time for the stars of later spectral types,

is also usable for some stars with the masses of the order of solar mass.

Attention is paid to (B - Y) colours of three of the stars undcr consideration which
are 0115 redder than {or t}re normal stars of the same spectral class.

Orxpr,rrue nepeNrerrrrbrx BBeBA BY Dra ra CC Eri uprrBeJlo fi paaBr4rrllo rrAeu

o cyu,ecTBoBarll4u TeNrrrbrx IrflTerr rra 3Be3Aax, cToJIb SilarItrTeJIbHbIx tro trJIOIq,a-

AII, qTo ATtrt IIflTHa, trptrI HaJI[qI4I4 OCeBolO Bpaq,ellllfl 3Bc3AbI, ]!IOIyT BbISbIBaTb

treperrerrgocrr ee 6JIeclra [1-71. Cnerlraa;rr,nr,re Ha6,'IIoAeHfr.fl lr;.itv [peAtrplr-
Hrrrbr AJrfl Br,r.sBJrenrr.fr rrepeMeHllblx, noAo6IIbIx BY Dra [3,6, B], B pesyJrbraro
qero H HacroflEelly BpeI\IeHI4 HaftAeIIo oKoJIo Aec.fIrtr TaHI{x 38eBA. llpaHflauecxU
y Bcex rrSBecrrrbrx 3Be3A Trrtra BY Dra 6rua o6uapyE(ella BcrlL,rltreqEa.fl aI{Tr{B-

Hocrr, [6, 91. O4uaHo, rlocnoJrbny BY Dra orrrocnrcff n ctrer(TpaJrlflorry I{JIaccy
K7 Ve r4 rrocnoJrlxy gaMerrrbre rrporrBJrelrrrfl Bctrr,rrueslrofi anrusEocru r43Becrlrbr
TOJIrHo CpeAII HapJIIII(OBbIX SB0BAfIOBAIIIIX Ctr€HTpaJIT,IIIJX TItrIIOB, TO 3TO npeA-
orrpeAeJlflJlo trpoBeAeIItre trol4clioB IIepeMeIIIIbIx rIItra BY Dra cpe4,u 3Be3A, ctren-
rpaJrbrrbre rrrtrbr norophrx trosAllee K5 V.

B [6, 9] HaLIr{ 6blno yHaBaHo rra Boa}ro}rtuoe cxoAcrBo rlpr(poAbr repeMeu-
rrocrrr 6.necxa BY Dra u Co;ruqa. 3ro gaer ocrroBarrtre AJIfl rpeArroJrox(elrl(fl

\4A
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o cyqecrBoBaHrrtr [epe]reEtrr,rx 3Be3A [oAO6Hbrx By Dra c rraccoft ropfl[]ia
co.nseqnoii lraccbr, r. e. cnerirpa.rrbnbrx rr{troB G5 v - K5 v. floarorry , 1075 ..Ialru 6r,rra cocraBJrerra trporpaMrra $oroa;renrpusecliux ,ra6.,rroxeri# ;il;
3Be3A.

B nporpauuy 6uru Br(Jrroserbr BBeaAbr crrerirpa.rrbHbrx rrrtroB G5 ve-K7 ve,
g{groBle cJ'reAyronure Horrepa tro riararrory lluse [10] :5, 773, 173.7, 183,
277, 380, 647, n rprr [pyrrre BBe,ltbr: Fk Coni, BD + 27.4642 

" e g"".1
Lolopblx Ieo6xogr.rlto cAeJrarl crIe4LIa.rrbHbre rro.scrrerrr{ff. Otxpr,rran Harrr4 pagee
[11] uepeueruan FI( com urreet, corJrac]lo xlepu.rr,ry [1i], irerru rreo6r,rsubrft
ctreHTp c SIIIIOOII0HIIbITIII J'IITHI{.srru I{ ll I( Ca II. Bo.[rrrrafl rnrrprrga ruuuits
cner{rpe FK com BrrrBBaHar Hari froraraer x!gpu.r.,r, 6r,rcrprru oceBbrtrr BpaEeura-
elr 3Be3ALr. flepenrenrrocrr, 6",recHa BD + 27"4642 nrxpnru Srrenorr tl'gt. i"fi_
Jrop lt4l ooparr4Jr Brrrrilrailrre Ha c\oACrBo cnelirpa BD + 27"4642 co cuer{rpoM
BY Dra. cueHrpan_r,rrbre riJracchr FI{ com u gD + 27'4642 parree 6ur;r, onpe-
AeJIerIbI xan GB III t12l u K2 III [13] coorsercrBerrrro, rro uo rrarrrrrr cne]ir-
paJrbrlr,rlr ua6nrogerrr,r.slvr, rioropbre 6ygyr ony6.,rrarronaHr,r tro3AHee, O6e aru aBeS_
ABI, BO3}IO}IiHO, IIPIIIIAAIIEiIiAT IT,HAPNIIIiAT{. FIATIOUCq, BXOAIIBItrAfl B IIAruY trPO-
rpaMMy BBeBAa I Boo A + B (rmr na6.uroga.rrr cyrrlraprrr,rfi 6.aecri HoMuoHerrr
arofi nzaya"nr,rro-gnofruofi) rre uanecrrra FiaH neper\reHrrafl. xorfl Aarrrrbre o BoB-
lrolriuoft n_eperleHl{ocrra ee 6lecna nprrBeAenr,r EiiraHearaqerr n Cepnoncxun [15].
Sneaga E Boo A^- eAurrctBelltra.E IrB BBeBA B oripecrrrocrRx Co.lrrqa ctrerirpairr,-
Horo r{Jracca GB v, y xoropoft o6uapyrHeuo Bbrconoe o6lr;rr.re iltrr:arr t{6: l7l.

l. UBV-sa6rn4eHrrR

@oroorefirpuygc-rn9 -!p I,'-ua6;rrogeurrfl yriaaalrrrbrx Bbrrxe aaeag 6r,r;rr.r upo-
BeAeHbr rrar\'ru B 1973-1974 rr. rra 64-cnt rueumcrioBoilr re.rrecxotre ABT-4. B;recx
nani4ofi r{3 BBeBA rrbr onpeAeJItIJII{ ro orrrorrrerrtrrro x ogrrofi-gny}{ aBe3Aarr cpaB-
llelltrfl' LiBV-sernsr{ilbr I{oropblx 6r,t.rrra rrarrr.r rraiiger, ,rocpe4trBorr cpaBHerrr{-s
rax c (fororrerplrqecnurlll craHAaprarru flpraaepa [18]. J[o'rra6.rrrogeHrr.rrrr arr4x
{orouerplluec}irrx craHAaproB 6r,rru nafigerrr,r ra}i}rie coorrrouleiltrr.E, AaBrnue
Bo3Mo?firlocTr, ocyqecTBrrTl uepexo4 ot rtarltefi ulrcrpyrrerrTalruofi cacTetrbr r(
ctrcreMe UBV.MercAtrHa Ir rosuocrb onpeAeireur{a painocrefi BeJruqr,rH uccJre-
gYEUOfi SBESAbI II BBESAI,I C,PABIIEHI,Ifl 6r,r,UU TAHUMI,I }r(E, HAI{ B APYIUX HAIIIUX
uogo6uux r{ccJreAoBaHuqx [6, g, 1g]. B 6o;rr,urrancrBe cryqaeB o-"0"" purro"_reii nenrasurr B urrcTpylreura.uLrrofi cr.rcrerre (xapaHrepnayrcqrre BHyrpeHrrroK)
roqrrocrb rra[rr{x na6rro4enlrii) n Sra.nrrpax fr, B, V-ue operur-uru + Or,"Ot.B peay"ur,rare nartrux na6rroqenufi 

-onpege.neHrro 
o6napyirie,a uepelrerr-

nocrr, 6rec_Ha BBe3A fauae-113.1 r,r E Boo A + B , oo;1rrffiAeHa neperre,-
nocrr FK com u RD + 27'4642. LiBV-ua6tvtAerrr4fl ,rrt ,e^rurpex BB.BA trpr.r-
BeAeEr,r n.ra6r. 7. /\Ia ocra.rbrrbrx BBe3A rrauefi uporpar$ru ue o6napyr,arro
ugueseunfr 6recxa, upeBLrrrraroqrrx + 0ry01 _ O$OZ.'

2. Hprrorre 6necna rr flor{aaareneii qnera

flepzogu lrenreuerruft-6.rrecna qerbrpex BBe3I{: fJrrase rl}.l , FK com, I Boo
A + q u BD f 27'4642 6'.rrn onpegereuu c rolrorr{bro MeroAur{tr, r{oropafi
uo4-po6rro otrtrcaua n [91. flrn naxifiofi rrs BBeBA 6r,r;rra uporeleur,r BbrsucJreHgrr
na 3BNI, IrcxoArrbrrutr Aarrrrbrt\{Ia AJrrr Horoprrx 6r,uru oronr6*,ru, na6nro4euufit t; n
coorBercrByroque utr paallocrrr BBe3Arrbrx BeJUrsuH Arz; ueperrerrnofi aaea4r,r ra
sBe3Abr cpaBHeHu.s. Br,rxogur,rlru AaHrrr,Ir{rr 6r,urra arraqe}rrr.a cy}rnrbr ) Iz? (clr. 19]).

F(ax ra B trpeAr,rAyqtrx ilarrux trccJreAoBalrr.rflx BBeBI ,rrru By Dra,-ur,r ,rroo"
rrpr{rlJrrr H 3aHflroseHuro, qro rre BCerAa ]roxtHo o6r,elltnnrr na6nn4euran o1uoft
u rofi ?ne BBeBAr,r, paBAe,TreirHbre Hexoropbr\r rrrrrepBaJrol{ BperleHu. flpllvlrua
Jroro cocrorrr B u3Nrerrenr.rflx nprrBofi 6lecna aBe3Ar,r Ir trepl{oAa. flpuno4llur,re
IyirrlqTlTgnrrfl^neprroAoB troilyseHEr rro rlrrepBarralr BpeNreEu J. D. 2442029-
344_, 2442126-224, 2442158-318, 2442278-336 g.urfur.ree MZ.l, FK conr.
E Boo A+B u BD +27'4642 coorBercrBeHHo.
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Ta6ruqa 1

J. D. 2Ltt2... (B-v) I. D. 2tt42... (U - B't

029,2180
037 ,2367
038,2138
042,2364
053,2246
078,2285
089,2359
091 ,2120
126,2053
127 ,2080
r28,2037
129,2051
282,5054
28!1,{t26
292,3813
297 ,3356
299,3489
300,3442
301,34t4
301 ,5469
302,3672
302,4380
302,5075
3L)3 ,3298
3r)3 ,3353
305,4674
308,5760
309,3149
310,3303
311 ,3193
312,3256
313 ,3007
3t4,3148
316 ,2988
322,3040
328,2918
330,2864
331 ,3628
335 ,3721
336 ,3784
344,3008
344,4765

6l'919
6 ,929
6 ,925
6 ,gg2
6,942
6 ,924
6 ,975
7,013
6 ,886
6,924
6 ,925
6 ,951
6,834
6 ,880
6,911
6 ,925
6 ,Bg2
6 ,904
6 ,937
6 ,930
6,944
6 ,952
6,935
6,931
6 ,934
6 ,894
6,912
6,938
6,946
6 ,948
6,929
6 ,940
ti ,919
6 ,894
6 ,857
6,918
6 ,910
6 ,876
6 ,894
6,885
6 ,923
6 ,930

8,182
8,260
8,193
8,306
8,275
8,196
8,176

+o "gzg
+0,983
+o,964
+0,969
+0,e6e
+o,938
+0,948
+0,964
+0,964
+0,951
+0,980

+0,964
+0,951
+0,962

+0,977
+0,967
+0,e51
+0,969
+0,952
+0,947
-F0,97e
-l-0,e53
-1-0,965

+0,943
+0,953
+0,e71
+0,972

+0"'661
+0,639
+0,634
+0,631
+0,628
+0,624
+0,632
+0,624
+0,635
+0,627
+0,616

+0,612
+0,604
+0,632

+o szo
+0,642
+0,633
+0,632
+0,613
+0,617
+0,620
+0,tj30
+0,608
+0,620
+0,630
+0,622
+0,603

( Boo AIB

126,3458
,127 ,3215
128,3451,
156,2566
158,2698
159,26L4
162,2377

Ianse Il3.l 162,4292
168,2429
170,2503
777 ,2483
188,2608
l89,2806
r92,3215
194,2991
196,3060
197,2983
199,2967
202,2773
210,2910
2r2,2916
216 ,3387
2r7 ,3199
218,2934
219,3273
222,3286
223,3076
224,2895

158,2846
162,4380
189,2711
192,2660
192,2903
t94,2591
195 ,2631
1.9ti ,2645
r97 ,26t7
199,2630
200,4332
201,4546
202,3t42
2t0,2673
212,26$3
213,3128
216 ,2822
2t7 ,2710
218,2696
2r8,3237
219 ,3571

223,2768
224,2684
280,2337
28t,2301
285,2215
286,2242
289,2L70

a")nt
8,309
8,194
8,218
8,2L4
8,223
8,327
8,273
8,203
8,314
8,313
8,280
8,188
8,224
8,319
B,196
8,255
8,228
8,183
8,276
8,24L

+o-goz
+0,906

+0,e10
+0,919
+o,936
+0,929
+0,892
+0,928
+0,935
+0,910
+0,902
+0,el4
+0,932
+0,908
-l-0,911

+0,929
-l-0,886
+0,905

+o%gs
+0,385

+0,335
+0,381
+0,399
+o,393
+0,365
+0,412
+0,4t7
+0,3e9
+o,368
+0,362
+0,412
+0,388
+0,408

+0,358
+0,224
+0,368

FK Com

4,633
4,613
4,655
4,605
4,618
4,638
4,650
4,61+6

4,644
4,641
4,61+8

4,628
4,621
4,642
4,$14
1r ,608
4,658
4,fi54
4,653
4,651
4,650
4,617
4,629
4,648
4,rilo
4,667
4,639
4,660
4,647

+ojas
+o,758
+0,772
+0,i57
+0,75r
+0,751
+0,749
+0,740
+0,743
+0,752
,l-0,746

+0,764
+0,749
+0,757
+0,742
+0,753

+0,764
+0,755
+0,749

+oJso
+0,301

+0,299
+0,307
+0,298
+0,2e0
-1-0,30s

+0,284
+0,301
-l-0,286

+0,305
+0,306
+0,305
+o,313

+0,293
+0,301
--{-0,307

_



Ta6;rnqa I (oxonuanuo)

J. D. 2rLL2.. (B-V) (u-B)

292,2148
300,2052
31{,1906
313 ,1865
3t4,1872
316,1830

029,1596
036 ,205s
037,1859
038,{664
04t ,1724
041 ,2419
042,1675
053,2103
078,1671
083,1813
089,2150
091 ,1861r
278,3486
280,3480
281 ,3940
282,4120
283,3982
284,4462

4'1671
4,669
4,660
4,653
4,647
4,659

7 .385
7 ,392
7,368
7 ,3i5
7 ,284
7 ,293
/ ,JJJ
7 ,387
7 ,375

7 ,401
7 ,365
7 ,492

7 ,262
7 ,187
7 ,254
7 ,464

+1T036
+1,033
+1,026
+1 ,045

+0T661
tu ,tr /t)

+0,633
tU ,L,b /

292,3487
297 ,3268
298,3845
299 ,2678
300,2792
301 ,2617
30{ ,3207
302,3533
302,4832
302.5304
303,2873
305,4444
308.5181
309,2896
310,3250
311.2758
312,2897
313,2925
314 ,3099
316.2925
322,2870
328.2780
330.2725
331 ,3467
335 ,2786
336 ,2481

7"'' 454
7,358
7 ,504
7 ,429
7 ,310
7 ,265
7 ,252
7 ,193
7 ,203
7 ,192
7,193
7 ,495
7 ,241
7 ,206
7 .270
7 ,419
7 ,468

7 ,292
7 ,197
7 ,195
: aln

7 ,207
t ,4J4
t,zdi)
7 ,l7g

+1:054
+1,025
+1,081
+1,056
+1,030
+1 ,038
+t,043
+1,030
+1,010
+1 ,037
+1,031
+1 ,043
+1,025
+0,096
+1,002
+1.043
+1.029
1-l ,045
+1,065
+1,011
+1,025
+1,039
+1,031
+1,035
+1,032
+{,036

*olost
+0,641
+0,676
+0,684
+0,669
+0,688
+0,689
+0,661
+0,645
+0,652
+0,669
+0,674
+0,633
+0,661
+0,638
+0,701
+0,675
+0,684
+0,651
+0,617
+0,635
+0,626
+0,616
+0,667
+0,654
+0,616

BD + 27'4642

g
Hpo.n19 roro' paccrrorpeHr{e pe,yJrr,raroB BbrsucreHuft Ha DB[,I Ana BBeBAbrrrrzae 113.{ uoxagano rixyro oco6lnrrocrb, }ioropyrc AJrfl Apyrrrx BB.BA rtrnaBY Dra Mbr erqe He Bc'rpeqaflrr, atrtrreflrro Ha.[o]Herrr{fl geyx xore6r""ni p*-

Jrrlqrrb,lrrr trepuoAailrr. ,(ra f.nuae 113.1 naii;1erto, ueplrogri pr :7,Bi4a pi ::43,9 AHfl, rpuqeM neprroA P,vem,ea cqrrrarb,epio;ton lienuft., uocnoJrrxy
Bbrql4cJrelrrrfl rre Aaror riaxr.rx-.ur,r60 ynaaanr,rfi rra uanr.rsue treprroAa, 6nrexoro iPr. fitn HaxoiriAerrr,rrr cocraBJrqrorqux ,.nne6arr;fi a;;;;; 6;i;;i ; o_ i,pri*"trpoBeJrrr IrecHoJrEr{o nocJreAoBare.rrbrrLrx npu6.ru;rierruii. B Ha;x[o, ,, opr60r-menufi rrbr npII trocrpoerrffrr $asonor-r Ar,rarpaL$rri A.rr.rr oAHoro rr3 treprloAoB Bbr-qtrTaJrtr r.rs na6rro;laeNrbrx Srraqevufi. ami cocraBJrflrcrqyro r.rSIreHeHUa 6necxa,coorBercrByroqyrc Apyrolry [epr,roAy, [o.ryqerrHyrc no trpeAbrAyqeuy upu6ru_
,r{eHlrrc. Ta*, uaupuMep, B lrepBor,pr6rr^arrr,,rror'oori"u,

6rn, (,pr) - Lmi - t:* - 6mo (cpr).

6rn, (,pJ - L*, - 6- 6-o (qr).

rge 6"mo (gr), 6rzo (qr) - sHarreHufl HyJreBoro upu6nurxeuufi, coorBercrByro-q,ue {aaau IleplloAoB Pru Pr. BrrsucleHzfi troriaaaJrr.r cxoArr]rocrb rrocJre qerr,r-
pex npn6.rurxeuufi.

flocrpora $aaonue Arrarpar\r'rr,r AJrfl Bcex qerhrpex BB.BA, ruhr c trrx tro',roqr,,g.
IraurJrtr nara6ouee Bepo.rrrubre BrraseHtr.fl UaSanb*roii-atroxr{ nrrnrrrryn a. B peaytrr_rare 6r,r.nu troryqerrbr cJreAyrorqrle aJleMeHrr,r:

o,

(B-v) (u*B)



Iarae 113.1 J' D'min : 2442035 
'108 + 7 

'854 
E'

J' D',nin :2442044,6 + 43 
'9 

E'

FK Com J. D',nin : 2442192,345 + 2 
'400 

E'

B Boo A * B J. D'min : 2442166,912 + L0 
'75 

E'

IID + 27'4642 l'D'min: 2442245'075+ 6'750 E'

f(puar,re r43rleHerrutr 6necria V n uonaaareJleii qBera (8.- V), (t/ - B), uo-

cTpoeHrlle c eTIII\{rr SireI\{eIrTalII{' [pI'IBeAeIIbI ua prac' 1'

3. Bcurrrueqlrafl ar(TlrBlrocrb

Hamr Ha6ilroAeHu.E BnrroqaJrfr. D Ce6fl TaH}fie l{etrpepl,rBEylo perlrcTpaqlrlo

6recra BBesA B {ra.rrrpe I/. O6qee Bpe-Mfl srux Ira6Jllogenufi c_ocraBIIJIo 36,9 qa-

ca, uJrE orAeJlbrro oJ ru.rgu* 8,5, 8,6 E 19,8 qaca nJIfl FK Com, fruae 11:i'1

u BD + 27"4642 coorBercrBerlHo. flotrcr{ BcrrbrrneH rla 3arlrlcflx l\Ibr ocyu'ecrB-

JrfJru trocpeAcTB0rr ocpeArrelrrrfl rrryMoB {orororra qepeS r(ailiArte 0,2-0,5 nwt.
flpu arorri cpeAr{fl.n ,*rn4po"rrrar o]Ia6ra o' cocraBJlrr.rla ol{oJro 2?6 uenoeMy-

tq'"rrno.o 6ltcna sBeBAbI 
" 4rourpe I/. B pe^a1inr'rare 6burr'1 o6Hapyxreubr troflp-

il;t liluse LLZ.1. a' ,orprrrrr. BD + 21"4642, cocraBtr{Bllrtre or{oJro 40.

[tpornre Toro, He B trpoqecce uaTpyJrrrpoBalll{fl, a Bo BpcLIfl nalteperrufi 6;recna

Zi.it lg74'r. 6ruo aapeu,rcrplrpoBago troflpqaHue FK Com, cocraBrrBlrree

OryOg r 4rrutp" V,OryOi o {umtpe- B n0T25 n Surr'rpe [/' H coxaJrellurc'

HpuBafl^6lecHa 3Tofi BclbrmHrr He 6nrna uo'Tyucna'--'Efruur. 
6lecra BcIIbrIreH BD + 27'4642 n Inuae 113.1 npllaeAegbl Ila pac'2'

flo ocu opArrHar orJrox{elra BeJrtrquna

. Ir(r)*ro
7-+

Io ,

rge 1y (t) t I o - 
troroltl{ or sBeBAbI Bo Bpe}Ifl BSII6IIUH1I u B Hop}IaJI}'Ho\I Co-

CTO'IIIIIIII COOTBETCTBEIIHO.

trl[grerpaltnble UHTSHCIIBIIOCTII PU, IIafiAeHIIr,Ie UB COOTI{9IUSHI{'E

o L(t\-InP:\#dt,J ro

paBgr,r 0,23 ilmrl, A;tfl Bcr6rrrr6rr BD+27"4642 t 0,20 tLuH \rrfr BcrbIrrIHI{

I'nuse 113.1.

4. O6cyx4elrue peayJrbraroB

flpegctauaer trIlrepec yll{e ror Sart, uro Bce. qerllpe trepeMeIIELIe SBSBII6I'

nrr6pinuue 11a oclroBe otrpeAeJleulloro Kptrrepun (cuextpaJrr,ELIe HJraccEr B npo-

rreifiyTl(e Me?r{Ay Couuqeu II HpacHI,Il\Iu HapJrI{HaIIu' IraJlilque B CIIeRTpax 3III40-

crafi noqopoAa ; Ca II), o6uapyx{r{Baror treprroAuqrrocrb r{BI\IeHeHraft 6.rrecHa u uo

ItpIrBbIM 
^6raC*u troxo7l{Il Ha tr3BecT}lble rrepel{eHlrble rlltra BY Dra. B cssau c

,iro, 
"raAyeT 

o6paTr4Tb BrllrMarrrre Ha IlBrIeurruBocTb HpltBbrx 6JIecKa E Boo u
BD + Zl;lA+Z (cn. puc. l, a, a), xopouo rr'BecrHyro AJI' BB.BA ruua BY Dra.
trilrrrepecuo o,rlterllrb raI{H{e IIecIIMMerpIIqEocrb- npunoft 6necxa BD + 27'4642'
V arofi BBeBAbr orrroflrerrrre BpeMerrtr troAT,er{a 6recria Ro Bper{eHrr ero traAe}Il{fl

cocraBJrfler trpur{eplIo 312, r. e. raRoe x{e, HaH y rreAaBrlo otxp_r,Iroft T99P999"
ra l\,Ien.no [5] uepertreunofi rraua BY Dra ctrel{rpaJrEnoro rl{ra 1\'I0 Ve AU N'tic'

flpu o6rncnerru-u naueuenrafi 6necHa sBeBA ruua BY Dra o6r,rcrro trpeAug{lla-
,i, ,ro HprrBbte 6tecna ctrHycouAaJrbrlr,le' rro ornpblTr{e repe]\teullblx AU X'Iic

u BD + 27"4642 Brroctrr rralleuerrufl B aro rlpeilcraR!-relrtre'
Xorx uauru rra6JIIoAeIIIIr FK Com, lJruee j,73.i u BD + 27"4642 roltaabl-

Baror, qro AJrfl trccJreAoBarrurr Bctrr,rurequofi axrusrrocrrr arrrx BBeBA Heo6xoAr{Ma

6oree AJII{reJI},IIafl IlelpepLIBIIaf peluorpaqua 6.:recra n {ra;urpe f/, uerr n re-
qelue 37 uacor, Bce 11{e oHtr troBBoJIflIoT 3axilIoql4Tb, qTo oTtr SB0BAbI - B0IILI-

xr.rBaroque. Itax 6uto troxaaauo B [20], B KaqecrBe xapaxrepl{crl{Kl{ BcIrbIIIreq-

uofr arirusrrocrn BBeBA Molrirro rrcfroJlbaoBarr, Berrr{suuy 2PI7.,[,ln coronyu-
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Prc. l. Iipurnre 6lecHa r trora3areJreii qncta
o-EBe3IH lluae 113.1; 6-FK Com;

rorrr4 rper-, BBeBA FK com, l;ruae 113.1 u IID + 27'4642 Harru trorysego
2P11 :0,43 w T :2,2.103. rloarouy zp6lT : 2.10-4. bro ,rror""rre rlroixHo
cpaBrlurr, c tro"ryqeHHbrlru B [21] ro na6.'rro;qerrugrrr By Dra ZpulT:2,gX
X 10-3 u [22l uo na6;to4euunrr UV Ce[ c Su;rr,rporr [/ Z p,,i i : 3. 10.-r. Taxra*o6paaolr, BctrhlrtreqEla.s aHTr'IBIIocrr, BBeBA cnenTpaJlr,rrblx n.,,tacooB B trHTepBaJre

,:1 |rolllrl*G go pauuzx K, uoHaar,rBaroqrrx alrrrccuourrbre JrtrHrru BoAopoAa rrua lI u treperre_rrlrocrr 6recxa, Irolr{er6r,r*, oqeneHa trpu}reprio g I0:, pur r"ou-Itre, qelr v UV Cet.
Br,rrue lrhr orrreqaJru,qro B HacTorrqee Bperr.rr troJryqura ruupoHoe pactrpocr-

PAIIEHIIE IIAE,fI O TO]!I, qTO UEPI,IOAI4qECI{IIE II3TIEHEHtrfl sBESA rZrrA BY DrA N,OXUO
o6r,acHurb BpaqeHr4eM_B,BeBAbr,- ranrerouleii roJroAHoe trsrr.ro Ha ee rroBepxgocrg.
He4aano Toppecorr z Nlenro [5] u Eouuolr lr'Dnanconr [7] 6r,ruu sbrsucJrerrhr
paat{ephr u.Errra u pagEuqa a$Sexurnurrx rer\rrreparyp uflrr{a u {orocSepr,r,trpuqeM AJr.fr oAHux r{ rex }rre 3Bea4 (By Dra u cc Eri) [oilyseHbr oyqecrBeHHo
pa3 JrtrqEr,re p eSyJrr,Tarbr, oco6 erruo B orlrorreHr{u a{sexrunrrr* reroeparyp. flo
BhrqscJreErrrrlr Toppeca z l\{el;ro pasrrrrqa a{{exrznHux retrueparyp rr.Errla u
$oroc{epll^coc'raBn.ser 500o, a uo-sbrsuc,,Ieuzsrnr Bouua u Snauca ara pasHuqa
paBua 1750'. Pasuuque pe3yJrbraroB Bhr3Bar{o uptrH.trTbrMu aTu}rE aBTopaME
coorEomeErr.sMu }rexAy rrsMeHerru.slrra 6uecria I/ u roxaaareJr.E qBera (B _ v).
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Haun ua6.nrogenu.s coAepl*ar nouoirHrrl'eirrnyro uu{op,aqtrrc tro AaEEoMyBotrpocy u AaroT BoalloiltEocrl yroqrrl{Tr, pa3Br,rBaer{yrc (rr{uoreay trflTHa)).flocxonr'Hy HetrocpeAcTBeHEoe otlpeAe.rlenrre arrn.]rrrryAbr rralreqer]rrfi uoxaBare-
.neft qaera Eamrrx BB.BA Aaer AoBoJrr,Ho HeyBepe,Hr,re pe,y.lr,Tarhr, To ]rbr trocry-
trI{JIU CJIEAYIO4II}T O6PAAOU. CuASATA CIOCO6OIT HAIITIEHIIIIUX HBAAPATOB MI,I
orpeAeJruJrr( sHaqeErrs xoa${uqzenra rrponopqr{oHa.rrEHocrra A Mem4y rrsMeEe_
Efr.trMD. V n (B - n, a aarelr uo ua6;rro4aelr.rlr alrtrJrr.rryAaM AIl r;p.A;;;;;
COOTBETCTBYIOqIIE AIINJII'ITYAbI trIsTIEHCIIIIfl A (B - V). TIO UO'OI'',Y4U' L,V IA (B - v) 6w;,n Br,rqrrcJrelrri orrrocrrre.rrbrrr,re rJroqaArd tr.rrreE s"/.g;;;poe*:qrru rra o6paqenur,rfi x ua6-;rro4arejrro Ar{crr BBeBAbr rr pagHrrqo, 

"4$'eHrruourxre'ueparyp tr.srrra u {oroc{epy LT .Taxnrr o6paaolr 6r,r.uu uo.uyuerrbr pesyJrb-
Tarr,I, rpuBeAeIIHr,Ie g ra6.[. Z,

l;rlrse 113.1
FK Com

EBooAfB
BD + 27.4642

0,20 +0,08
0,16 +0,05
0,00 +0,00
0,08+0,02

0.020 +0,008
0,022 +0,007

0,023 -r 0,006

0,10
0,74
0,03
0,30 0,,

.("tx f;urae 113.1 w E Bo9 sn/^9* u A7'ue 6r,r.rr,r narrz Br,rqucJrerrLr, ra* rra,*
r.rrraae 113.1 noriasbrBaer 4norlrryro o,,prro4rrrrrocrb, a I Boo - 4nofrrraa aBeBAan trooToNry rrc.rl0llo' s riaxoii llepe It arrlll BBeBAarr rtprr,roml{rra rrruore3a tr.arrra.flpu nrruuc;rcnura srr/s x, L? nrr{ rrcuo"[b3oBa.rrrl Te E{c coorHorrregrrfl, qro trr
rrprlBoAerlHble s [5]. C;regytlr or]rerlrrb, qro pacqerr,r [5] 6rr.rrra Brrrrro.rrHoHbr AJr.ssBean c arfrfenrrnnrr]rrr rerrneparypa]rr n upegelax 8500-8250" K, 

"ro fr"-Ireptro..coorBercrByer..clerirparbrrorry HJraccy K7 v. Ilocnontny uan6otreepauuufi cn.erirpaJrbHrrfi x"[acc Ha[rr.rx 3Be3A GB v, TO B pesyirbrarLr srrrx pac-
seroe uco6xoAl'I]tro 6rr.rro nttecrrr Hcrioropr,re rla]reuerrrrr. iloironry ]rrJ npoBeJru
AOUOJITIITEJIbHI,IE BEIqUC.TIEHII,E, trPI4IIfiB A{{CNTUNUYIO TEIUtrEPATYPY 3BESAbIpanuofi 5000' K. Ita_n u s [5], uonep*uocrfi,ie opnocr, 6r,rlrr nrrsficJTerrbr o tro-
Drorqbro tfoplryJll,r flnanHa AJr.E AJrrtrr BO.rr[, coorBercrByroqr,rx as$ex1raur,ur
AnrrEalr nonu {nnr,rpon B u v (4400 n 5500 A). I\Iu ,arrrnn, sro ecrr,r rrctrorrB-
SOBATb TTA6;TTOgAErrr,IE Y EAIIITIX 3BEa,iI COOTIlOItrEHIIE }IE?HAY Ail,IIJII4TYAAN{II
S.necHa z n uoHaaareJrfl r{Bera (B - v), ro coorBercrryrorqnii rrr ua60p noa-
MO?nI{bIx xapaltrepr{crr,IH tr.srHa AoBoirbrro ysori rr olpeAeJrer{rre xapaHrepr{crrrn
ItIoE{Iro cqrrrarb rroqrlr oAl{oal{aqrr6rlr. Ec.rur yqecrr, Tar{E{e yHa3ar{Hr,Ie Bhrrrre
oruz6riu B arrtr.Trrrryae A (B * V), ro pe,yirErr,rpyrcqa.E HeyBepe'Eocrr, B
otrpe,qeireHr4lr orl{ocl4TeJlbuoft n"noqaArl nflTlra coorBercrByer uplr6trrar,rreJrr,Ho
MHoHrrrreJrro 1,5, a AJrfl pasrlr.rqrr a{{exruarbrx rerrtreparyp + 200". Taxllor
o6paaolr, troJryqe-Hlbre rrarIII orrrocr4Te.rrbrrrJc trJroqaAtr trflTeH trpa11Tuqec6u
ra*ne H{e' ItaH a 15, 7), Eo paagr{qa e${exrlrnuux re}rtreparyp uaiua u soro-c$epll uo o4uor,i BBeBAe cyqecrBerrHo^ 6oru-", qerrr tro apyrofi.Hamz ua6*o4euufi otrpeAeJrerr*o y^a,brBaror, qro trpu pacqerax xapar{re-
PUCTIII{ IIfiTIIA IICJII,3,E UPETE6PETATb I4B}IEIIEHI,IfiMII trOI{ABATEJI.E qBETA (B 

-_ 
V),

Har{ gro cAo"iraJrrr Eorru n OsaHc [7j. Ha6;rroAerrrafi pacc]rarprrBaelrr,rx rr ApyruxsBeBA rI{tra_BY Dra (cu. rarxe [19]) ceftuac troBBoJrflror Barr..rrmsurb, qro y Er,rx
P3lEuql.?{{eHrrnur,rx reMrreparyp rr.Errra u {oroc{epbr Moifier cocraBr{rB or
250 go 7400'. B ce.aau c arrrn cJreAyer orrrorrrrrr, sro, [o-BuAurroMy, ua cornqeroxe. cyqecrBylor rrflrrra' orl{pblrbre Anu6pextorr Ir Ap. 1231, c MaJrbrM orJrtrqrr-
eu a6{eHrzsuofi re}rueparypr,r u orrrrrqarcqr{ecfl or o6r,rsr,r tr.rrrer, a${exrun-
rrar_',reMueparypa Horopr,rx uprllrrcprro rra 1500" Eu)fie, qelr y {oroc{epu [24J.

^{a pzc. 3 nonaaaso troJro}neurre BBoBA FK Com, f.nuae ttt.t, Bt ++27"4642 n BY Dra Ea AByxqBeruofi guarparrue (B _'V), (n _ B) u'na 4ua_rpaMrre EoHasareJr6 qBera @ - n - crer(rpaJrr,uufi KJracc. fionoxesue
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Pnc. 3.'i l'acuo,-ro;-riouue!1" K Com,
Iruae 113.1, BD -- 27'4642 tr
BY Dra Ea ilByxqBeruoii nlta-
rpailrMe r{ rra Alrarpa\I}re ro}(a-
Barers qBera - cnolirpallurrii
H.1Iacc

t_;
0,6 4i 10 /,2 n-v

! Boo ue yriaBarro, trogrtoJIbIty trolyqeurlr,Ie IIaNII,I iloxaBareJILI qeeta (B - 1,'),

(U - B) arofi BBeaAr,I liapa6repll3ylor cyll\Iapuoe I4sJIyqe[IIc AByx 0e fio]Ino'
HeHToB. Cu;rorurrurc JrrrHIrI{ rra pucynlte trona3blBaror cpcqrrlre coorl{olu(rul4fl
MC;+{Ay paccN[rlTprrBaerrr,rNllr Beirr,rqlrHa}Iu A"IIfl 3Be3A r(JIaCCa CBeTTIMOCT}I v, nO-

ryreurrire f;ruac 1251.ILa paccrlorpelrll-a AllarpaMyr,r (B - V), (7 - ,B) rrozr-
Ho BaHJrrcqrdTb, rrro Earur.r trepeil{elrEr,re 3B€3,{bI nr{6o cucteuarl{qecHrr Hpaclrce,
qcrl nopMaJrbr{r,re 3Be3Ar,I TOrO Hte cneHTpa.rlbrroro I{Jracca, .rrn6o oHn o6JraAaIoT

yJlbrpa{rroJieroBr,rMu ug6ErrnaM[ r[aJryqerrl4fl. Otnretralt, qro Bce rlerblpe 3Be3ALI,

cor"aacgo Aarrnbrrr Apyrrrx aBropoB (crr. [10]) r{ tro EaIrrIdNI ctreltrpaJrr,Hr,rl\I IIa-
6tro4euraRrr, fiN{elor n cneHtpax ENItrCcI{oHIIbIe JIIIEIIIIBoAopoAa ra H ra K Ca II,
rr trOsroMy Moryr o6lagarr ynr,rpa{uoneroBblMll I436bIrKaIIr. O4uano, 4uar-
palrMa (B _ n, sp (cu. puc. 3) otrpeAeJr€HHo cBrrAereJrbcrByer, qro rroHasare-
,, qrera (B - 

y)-FK Com, fnuae 113'1 u BD f 27"4642 trprlMeplro Ea 0?15
6O.rr,rue, qeM y 6OIuurauCrsa ApyrIIx SBeBA Toro ,*(e CueI(TpaJIbEOrO KJIaCca.

Eu;ro 6u trpelr(AeBpeMeEubrM AeJrarb o6q,ue BLTBoArI Ea ocuoBarrlru Ea6JIIo-

Aae\rhrx oco6egEogTefi Bcero JIIIIIIr Tpex 3BeBA, troxaablBaroqux rrepeMelltrocrb,
Ho rre rrcgJrroqeHo, rrro our{ ilroryr 6r,r'rr, cyqecrBelrlrbrllfi AJLE trolrldMalrufi trptr-
poAbl BBesA r.rraBHofi trocireAoBtlre.[6lrocrl{ B I{rrrepBaJIe ctreHTpaJrbulrx KJraccoB

GS - K2. BoaMolr{rro, cyulecrByer Eenoropa.fi cB.rlab o6lrapy}r(eurroro rraMu

trortpacgeEufl u3ryqeuuff B BII,qI4NIoft o6.ractu ctrenTpa c uH{panpacgblMtr I{B-

6r,rriranrra, ueganuo EafiAeHHLTNIIT y rpex 3BeBA rl'Ira BY Dra [14, 261. flpe4craa-
.rrfler TaH?fie rrHTepec flpoAoJr?r{eHrre [ccJreAoBalrl{fi, Ilaqarr,rx Bruconow L27l a
cocToffq,r(x B cpaBIIeHI,II{ ctreKTpa.[b]I6Ix TIIUOB, trOJIyqeEIIbIX trO CUeHTpOIpaM-

Malr c Bnrcoxrrlr paBper[enlreNl, c [oIiaBaTeJI.flNII{ IIBera @ - n, Brarcorr TaHtr}I
06pasoM o6uapy;run, rrro y BBeBA-napJII,Ixon $uHcIapoBaglroro ctrexTpaJlbEoro
H.rracca pa3iluqfi.tr tror{a3are.rrfl qoera (B - ff gocrurarcr 0T2, trpuqeM ero
pa3Jrrrqrde oco6eHHo sallerlro B trIrrepBa.Ile G8 - K2.

floguo4a rrrorrr, Mbr rrprxoArrM r{ Br,rBoAy, qro coBpeMerrrrlre rrpeAcraBirerrfifi
O Il.flTEtrCTbIX BCIILIXI{B&rcqIIX SBeSAaX trpIIJIO}fiIIlIbI He TOJILHO It ftpaCE},IM Kap-
JrtrHoBbu\r BBeaAaM, fo Ir Ii BBeBAar{, SrraqrrTeJrbHo 6onee parrHl{x cllel{TpaJlbfblx
Tr{rroB. Beprnna rpaHl{qa O6.rIacT[, saHIINIaeilIOfi SBcBAaMI{ rnna BY Dra Ua

g11arpanrue Iepqruupvnrtl - Peccela cefisac rfoifier 6rrtr ycranoBJreua B6ilEou
a6co;rroruofi Beilflsr.IHLI LIv : + 5,5 ([ Boo), qro coorBercrByer Macce tropffA-
xa 0,8 co;nnesnoii ,ltaccrr [21+].

Anrop 6.,raro4apeu T. L Eyc.taBcxoit 3a BbIqI'rcreHI{.4 Ha 3BM.

Hoa6pr, 1974 r.
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AAEM\1 HA CCCP

II 3BE CTTT'T HPbIMCHOtrt ACTP OOIltSI{qE CHOtrt OE CEP B AT OPI{I'I

Tou LIY, {976 r.

HAE JI IO AIiHIIfl JIIIH Il ltrHOlI rIO Jr fl PI{3.{ qII}I
OIITIITT IJCI(OTO IISJIYIIEHITfl PETITIEHOBC HIIX IICTOTIHIIITOB

EL ll. IllaxonctioIi, lO. (). liQrruoa

Ilprrnognrca pc3yir6TarLr rrflTrlqBerHbr\ ua6.rrrcllenrrii "-urueiirioii rroJIrlpII3aIlrrlI ollrII-
qecnoro'r'r3ryqerrrifi pcurrcrroBclirr IIcroqErIIioB Sco X-1, Cyg X-1, C-vg X-2 I{ Hcr X-1, Bt,t-

noJrrrenghrx s 1970-1974 rr. c oArroi{aHari,rrr,Irr flo,rrfil]IlrlcrporI ua 2,6-.u Terccriotlo lt]I. aHaA.

I. A. Illaiiua. B lo;iapiruerpc rrcrroJrbaycrcri 6brcrpoc (33 o6opontoc,/cer,') rparqcntte anailusa-
Topa rr MeroA crrera (lrorouoB B poir{rrrlc crrlxponrroro HaHorIJrorrLIE IIM[yJr],coB or {oro,?"rrcrtT-
pogoB. Crarncrnqecxrrri aua.irrr3 fia6Jrroqorrrlii [ona3aJr, qro y Ilcroqrrttron Sco X-1 tt Cyg

X-l, uaprgy c Nrei{iaBe3AEoii rolrprraarlrrer"r, Bcpoflrrro, IIlrcorc.fi fleperlc]Iuarr co5crseunas
IroJrfiprl3aqflfl c arrlJrnTyAor-r rreperreErrocTrt 0,2-0,4Yo rr xapa(T0PrrbrNl Bperrellelr IIopEA(a
EecxoJrsr(r.rx AHeft. llBlrerrclrug nrneiinoii no;rapraaqun narrSolce 3al{crrrlr B rroJlocax B' O

lr J? c l,r** 0,43; 0,62 tr 0,74 unu, coorBercrBcEuo. Illueroultrccr ra6;rro,4err1fi rlcroqrrllr(oB

Cyg X-2 i,r^I{er X-l HeAocraroqEhr AJrE rraAc}nfloro BbrrrB"rreulr.s Bo3rrorr(rrr,rx rr3tlrc[otrrrii nll-
[er"ruoii rIoJIfpIrBaI$.rLr ux rrB"rIyqeHIIE.

OBSERVATIONS OII LINE.A,R OPTIC.,\L POLARIZATION OF X-RAY SOURCES,
by N. M. Shakhousko,y and Yu. S. Elimoo.- Linear optical polarization of X-raysources
Sco X-1, Cyg X-l, Cyg X-2 and Her X-l l-as measured. Obscrvations have been carried out
in 1970-1974 at 2,6 m Shain telescope with a single-channel photoelectric polarimetcr in
U, B, \r, O, ,R colours. A high speed rotation (33 revolution per second) of an analyser vas
used. A photon connting techniquc \vas cmployod operating in the synchronous pulses ac-

curnulation regime. An analysis of variance \\'as performed to check supposed variations
of the observed polarization paramctcrs rvith time. It is shown that optical polarization
of Sco X-l and Cyg X-l seerns to be variable t'ithin time scale of terv days and superimpo-
sed o1 the interstellar polarization. The amplitude of variations is 0,2-0,4%. The varia-
tions of linearj polarizatioul are pronounceri in B, O and fi t'avcbands rvith Iu,, 0,43,0,62
and 0,74 mcm respcctively. Observations oI Cyg X-2 and Her X-l available are insufficient
to revcal possible variations of their polarization.

ts 1970 r. B l{pu\Icrtoft actpo$nallqectioii o6ccpBaroprlu AIf CCCP 6r,uur ua-
rlarr,I crlcrorrarrrqeL,Hr{e Ha6,rrroAeHr.rfl.rllr}rerllroili troJrflpldBarII,II4 BBeBAo06pa3rrr,rx
otrTrrqeclillr 06:E,eriroB, oro;ttAccrBr-r.rleNrblx c tr{croqIIrIHaNIra peIITrL}IloBcrioro ra3-

flyqrlrrun. llcpuotraua;rLllo B nporpallrly IIa6.rIIoAeHI,Ifi nxo4u.nrr ABa o6bel{Ta:
Sco X-l (V818 Sco) u Cyg X-2 (Vll3zrl Cyg). It Drouy ITpeNIeHII IT.IlI'lrcparype
II\rejIr4CE, ,Trrlnrb EOC6r{it Cri\rArrr,rr} AaHIILILT (J JIrIIIefiuOiil uO.rIfIpIrBaI{uI{ I{SJIyqe[I{rI
arrrx 06r,0Kroe [1-3], rioropr,ro 6rrnrr lrellocrarosEr,r nJrtl pcmcutrff uotrpoca o
CBOftCTBaI u rtliLIpoAl: tIO.-IrtPuBilIIIIlI lIx II3,'IyqeIIrdJ{. B ga;rrneirlrrCil{, ttOCJIe

orolriAoclB,xcrrlrrl B t97l r. IIcroqIIlIItii Cvg X-l : IIDE 226868 : V1357 Cyg
rr B i972 r. ucroqi{I.Iria -[Itl X-1 : IIZ Iler, B Ilpo]-pnlr]{y IIauIII IIa6[IoAeHufi
6r,i,lri nr-:.,-rtovolil)T rI arI,I o6t eIirLL

B i972 i.. i)nAolr itBropots t1-(il 6l,r".rn ouy6",rlllioBttIILI IroBLIe fla6JrIoneIII4fl
llncr'irroir tro,tflprraaurrr.r orrrrlrrLrcltoro ilailvllollufl lrcroqul{lioB Sco X-1 r,r Cyg
X-1. Olntrno Ao crrx tlop erqe ]rr{Herr He rrpoBeAer{ [eraJIb]rbll{ aHaJrIl3 Aocraroq-
Ho n.[r4Teirr,rroro pr;1a rra6"[rolcl{irfi c qc.,rrto BLIflB.IICHI{fl Boa}IoiriHoft trepellcu-
rrocl rr .rtrrrt,rirroii no.rnprrBi'lqrrrr coScrBelrlroro I{BJ}'rltrIII,Ifl l)eIrrrcHoBcItI4x r,{cros-
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Irr,rrioB. NIc;N11'r(,\r r'rrreroTc.s cepbr.BHbrr) ocFroBaHrrfl oirirr,(&Tr, roT-fl 5r,r 1- rrerioro-
pblx rra rrrix rcpolrL.HHort "rr.ruer.iHori no.rr.sprraaqrrrr. Srrr ocsonarJr{rr. B ocrrourrorr,
cBoArircn hr c.10li).rctqerry:

1. I(ari [oriilBilrlo ]rrrorlrNrr.r aBroirarrrr (crr., uanpnrrop, [7, 8J), onr.rrvecrioc
LIBJvrrerrr.rc o6r,0riros rr'rua Sco X-1 rro;rier, no ripafireii lrep(\, qacrrlqro BoBrlrr-
IiarE, B lopflrlcr-r Irirlraruuqerrnoi,i u.rasrrr-, oripyilialouqcii pcrrrrelroscrurir ucrorr-
nun. flplr erorr B Helioropr{x ctrerirpa.-Ib}rtrr o6"Tracrgr rroiricr lra6.lroga:rr,cx
trepelrerrrTarr rio Bperreur{,,rrtreiiua-s uo.r-rrpr{sarlr.r n L7l.

2. ConpelrcHll,ro npeAcraB.rrcHr.rfl o nprrpoAc raJrarirr.rqccnr,rx perrrrcrrori(rirrx
I{crotl}rr{IioB cBrIALrreJIbcrByIor o ro}I, qro 6orrrurrncrno Ilx flBJrf lorct{ l'ccriLlrru
4noiiur,rnrra cr{crcrra}rrr (crr., uaupulrcp, [8]). 3ru 4nor'rnr,re crrcrerrbr cocrorrr r4B

Horrralirrroro o6t,erira (ueilrpouuofi aneagr,r, (rioir,rrancapaD rr r. u,) l.r 6r-,.roe
rrJrr{ rreHee uoplr&;-IbIrofr 3Be3A},I, SatroiIH-flrouleri coorscrcTB-vrotr(yrc no,rr()crb
Forrra. florox BeqecrBa, repflelroro rroprra,'rlrrofi anea4ofi qepeB Bnvrpeirrrrom
Torlliy Jlarpaunia rr traAarotrlcro Ha riorrrarirrrblfi o6t erir, coBAacr pelrrrcrioBChoe
uBrvrreHr,re. Harpen qacrl{ IloBepxHocrr.r BBeaAr,r pcrrrrcHoBCriurr I{BnvqeHlr(,}r, a
Tariinc ee uprlJrr,rBHr,re geSoplraqrrrr ilprrBoA.rrr n ua6"rrogaelror,l uepelreurrocrtrr
otrTr{qecxoro usJryqeHrr.s. B seHorop},Ir crrcrerrax (uaupr.r\rep. B Her X-t :
: HZ IJer) uacrr, ua6.rrro4aelroro l,Ia,'Ivqelrtrr.tr Nroirier BoBHLrliarr, R rirBoRorr (Jrrc-
rte arrripequu), oripy?riarctrIerr Holrrarrrrrr,rfr o6r,enr [9].

llanecruo, rrro B Tecrlbrx gnoiinr,rx crrcrrrNrar c paBBr;rrlrrll,r trpoqcccallr.r o6-
r.ICrIa Maccofi uexgy Hor\rrolrr.HTalrr.r na6.niogacrcfl nepelrerrua.fi .:irruefina.fl no-
Jrrlprraaqrrfi, cB-saanHa.fl rJraBnbrlr o6paaolr c paccc.slrr.{err cBera n raaosoii riuir-
troHenre cucreMbr ll0-121. Ana..roril.rnr,re atfSerirrr, uo n 6o.eec c;roxinofi rfoprre
r\Ioryr trpo.sBJr.ETr,c.fl rr B TecHErx 4rofrrrux cucrelrax, coAepr{iaulr,Ix Horrtrarirubre
o6te'xrr,r r,r ArrcHLr axriperll4u, Iranprlrrep n 6brsrt]rrx Honr,rx u uorouogo6rrrrx
BBcaAax U3, t4). Ecrecrneuno oirir.rAarr, rro.EB.'reHrrfl uepelreurrofi .rlrneilHoi,i uo-
Jl.sprr3arlrrr,I u B ll3flycenr4l,r recHbrx gnofiur,rx cl{crctrr, .rrBJr.flIotqrr\cfl penrr(}1loB-
cHl{}.rr{ trrcrognr4lia}ln. ,II,,,ra Hr{x Mo?riHo yriaaarb. uo npafrHefi trepe, TpIr r\rexa-
TII,IBMa Boalrllrr{HoBeurrfl noJrflpr.raarlrrrr, cs.Eaaruofr c pacce.EHrretrr cBera:

1) pacceanrre B Arrcne alixpeqrrrl BoHpyr HorrualirHoro o6t,eHra;
2) paccer,utre B raaoBor\r rroror(e (<crpye>), rrA)rqelr or HoplraJrbuofi aneaxrr rt

lior{traKTEoMy o6t,eHry ;

3) pacceaune cBera n aruoc$epe HoprrairbHofi anea4rr c )qerorr HeoAHopoA-
uoro [arpeBa noBepxnocrr.r peurreHoBcFiu]r uaryseHuerr Ir rpr4,rrr'rBlrr,lx ge{op-
rraqr,rii.

Bce arn r\{exaHr.rBrrr,r coBAaror neperreHHyro no.-raprBarlrrro, rp,r,rqeu nepenrcH-
rrocrb ce rro?r{cr 6Lrrr, cgaaarra fiaH c reolrerprrqccNr{r\r (paxropou - rra}rclrerrlreu
yr.rloB paccerrHl{rr c t[aaofi op6rra.]r,rroro trepr4ola, rari rr c (ruarruecxunru $an-
Topalrrr - r{ecrarlrrorral)rrocTbK) npoucccoB a}iripcrlr4r.r r{ pcHrreHoBcrioro lrsJry-
qerlrrrl. Hrl;rie trpuBo.Iflrc-q BCc uo.T -vqclrrrre Halrr4 n 1970-1971r lr. na6.uroAcrrr4.tr

"urnciirroir uoJr.flpxaaUrrlr orrllsec]ioro LrB.rryqeHl,r.tr rICTLrpcx raJrarirlrqccrilrx uc-
roqlrrrxoB penrrerroBcnoro r4alyqerlrra (Sco X-l, C1,g X-2, Cyg X-1, Her X-l) u
trpllBoAurc.s crarr{crr{qccrir.rfi aHa;rrra ua6,nrogcrrrair c qe"rrro B[rrrR.-rellrrfl peir.;rb-
Hbrr r.rarrerrenari no.uapr.raarlrlr4. Hptrrrioe coo6ulenuc o pcslxbrarax aroii pa6o-
ru 6r,t;ro Ao.rroEieHo rra Clrlruoaul'rre \l tj7 I\{AC u u1.6.rlrri1.erc.fl D rp_\,Aax Curr-
noauyrra [15J.

fla6nro;1euua

Bce rra6;rro4eHr4.s rro.lryqeubr c rro\rom,Lrc o;IHorrarra.-rr,]roro Soroo.nenrprauec-
Fioro tro.rrrrpr4r{erpa rra 2,6-,'n. pe{.rrexrope r{rr. a}iaA. f. A. IllaI:irrtr (3TiIl).
B uorapraiuerlle ucnoirbByerca 6rrcrpoe (33 o6opomoof cer;') npaqeulre noJrrrpr4:a-
ql{oHHoro ala.rlrraarolla rr rr0roA cuera (rorouon. Pcrucrpaqr,rfl r,rarrcpcrrrari npo-
BoArrrc.n nyrer{ HaIiorIJIe}lIIfl rl}rn}r.rlbcoR or Sorovrluonirrre.rrr }ra rpex (noa1-
Eee - uetr,rpex) cqerqrrriax, ilepeH.-rroaraelrrnx crrrrxllonrro c BparleHl4er\r arra.'1rr-
Baropa. llplreuuraHorr cBera cJrvi{ir,,r t[oro-vlruo;ritrrre"rr], rr,rua (DDV-79 c lryrnrlr-
fqc.rtorlrthlll (roroxaro4olr. Ha6rrogenrrfl rrpoRoA[.rrI4cr, B rrflTIr cr0]ilpn.,rr,rrr,r\
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lllT(pBa.IaX (uoloc:rx) U, B,I,, O, R c li[{.rtlirunHllrlll A"TIIIIIIIIIII Bo.IH 363,
,134, 545, 619 tr 7 44 H,,,r. OAIio lo.rtltoL. Ira6IKlAe IIue r xax4oii tro.loce cocrollr II3

HCer{o.rb}ir4r (o6uurro or 4 Ao 16) 50- r,r"rrr 20-cerivlrArrr,lx gIicuoBLIqllrf o6r,crita
By(,Crr, c Souolr I,I CoorBoTCTts)Ioqcro ql4cita OTICIoBIII{I4I1 $oua ue6a, npoBonl'IB-

1llrcr{ Ao }r uocJrc (a n uct.loropr,ix C"rl},qaflr rI llerfiA-v) uartepoullfi o6tcrira.
Cqtoril,unoCTl BCeX trOCJIeAoBarc,,lL,IIblx II3IfeIleEIIIl o6tt'tittl u cforra n 4aunoft
loJrocr, Irbr rraBr,rBaclr ccpl.rcr:i ra6",IioAcltl4ii. ll6.unuarr .Iacrt rra6..rroAeHrlfi BBI-

ro.rlclla c 71raa$parltofr nltallctporr 10"; I4IIoIAil IIpI4N{cllfl.rIr4Cr, lluadrparrmr n
lt y 15". floppo6uoe orrlcaHrtc irnnaparypll, I\ICTC)ArIIiI'I tra6mo4ertrnfr u lIx o5pa-
6orrirr lano n [16].

R 1970- 1972 rr. rta6.lrinertufl npoBoAl4"TtI,rcr n {onycc Hecrtura, trpII sronl
pcA\'r.qrr.rr rta6.,rrr4curafr oc1'qecrnilr{.[aclr rali. Hilli oro orrl4carlo n [16]. I{aquuas
c 1973 r., Ha6IpACIIIIfl npoBoAI!.rI1icL, u {oriyce Ftaccerpena, qro CI{JIL,H9 ytrpoc-
Tlr.rro IreroAuxy o6pa6orril{ I,r roBr,rclrJro rorlrlocrl I,I Ira[c]IiHocrl, yqera r4rICTp-v-

Irer rrarr,Hoft IIoJIapr4Saqrrx.
Iiporre. rolo, B onl4caHHol"I s [16] auuaparypt'I{ IICToAI4II(, R paBHoe Bpei\{fl

6r,r.lrr cp.e;r a nbl c Jl cAyIC u1lre )'c oEC pIIl t IicrBoBaEI4fl :

1. HaquHas c 1970 r., pe rlir.rpHo Ao r,r rocJre Ira6JIroACIrIrii rarHgoro o6tenta
r Brrep-rreTc.E cI4rHaJr or riol]Tpor-rL,Horo Imlny.nLcrloro rellepaTopa. Srrr r4S}lepe-

HII.fl tr4CIIO"TIbSYIOTC-fI AIfl YqETA IICPABEIICTBA BPCITEEI{ CqETA B OTAEJIbI]b]X HA}IA-

rax (crrerqr4liax), coBAaroqero .xorrilt)rc troJl.rtpl4saqr4ro llop.rlAr(a 0,2-0.39;.
Tocuocrb -\,'qera coorBercrByrr:u1efi nonpaBl{rr cocraB.[.fler 0,01-0,t)20/0.

2. C 7972 r. nprr ua6arcge nrnx rrcrrcJrLB-v(rcrr (rroJlcnofi> ulu <oScernr,riir
rrrA c rro.rreBltlttr ItoJICII l0' X L0' yttn rIrAIlpoBaIIIt.fl no CocCAIIefi anea4e B IIo.rle

Bpe1r.r.fl ocroBrroro reJre criona. llcno.nraonautrre aroro rlrAa )''BeJIrtura.no et|;dtcri-

TI,rBrrocl'r, pa6orrr Ba cqc-r yr\reELUrenr{.s rrorepb BpeTICHI{ I(Jrfl [poBepl{rr ro.noxie-
grafl o6tenra n nraaSparrle I'r )'Jllrqrue Hu.g Iiaqecrna ua6'T rogenrafi'

3. C ocenr,r L97l r. BBeIerI Acrlo.rrultr(',rr,ur,rii oparrnicnr,trl {u;ilrp (O) trs
IlBerrroro crer{Jra AC-14 u lanlcp{epeHqr,lorrnoro cBCToAeJII4TI'Jg, r{SroroBircu-
Eolo B I{AO. 3d{cxrunra.E A,rlrrHa BoJITIEI coorBcrcrBYrom,cfi rloJlocbl 619 ruu,

uoJyrrnpr4lta 75 nn (4:rx racroun[Iia c paBno]re pHr,u\r pactrp('Ae.xenr4e rr srlL'pl-rlrl
n crerirpe).

4. C lrapra 1974 t. B HaqccrBe cgerqunoB Iulrn).nbcoB r4cnoJtLayrorc.fl arelir-
porrHo-cqerulre qacroror\repbr I.l3-35, o6ra4arorlrne BnagI4TeJIr,Ho 6oree BbICo-

riurr ( - 0,05 nncex) apeucr:urJrlr paBp€rxeErrcm u .,ryulreil cra6lur,uocrlrro xa-
parireplrcrl4H no cpaBIleEIrIo c anuaparypofr, ou[Canuofi n [16]. tr{cnoflr,aosaEne
qeTr,rpex qaCToTouepou 93-35, tro ABa ua xax4ufi IIapallerp Croxca,IIoBBoJrrrno
ro"rrrocrlro pcaJrriaoBarb our4caufl),ro s [17] cx€uy ltsrrcpcnrari x AaJIo Boal{oxi-
rrocrr, tr4rrerb EeBaBr4cnt\rrrfi xonrpo.lt, AJrfl Iia?fiAoro rlBI\Ieperll4.E, Tali HaH rIoJIIbIe
Cylultbt alr4cJra ItMrIyJrLcoB, rraHorrJreBrbrx Ha riaHiAcfi nape crrerTqr4HoB, Ao"r]iriHli
6r,rrr, panur,r C TOqHOCTLIo Ao niaJIbIx IrHcTpylleIlra.rIDllblx notrpaEoIt (uopanxa
10-5 ot Har{ouJr€nnoro qrlcJra unrnylr,cor). Hponre roro, rprrMerreuue qacroro-

r\reTpoB rroBBoJltr{Jro trpoBoAilTb IraHotrJrcHue 11}1tryJI},coB (excuoenquro) co npelre-
lielr, ripaTItLtl\r AJII4TC.rIt,HocTI4 oArIoIo o6opota aHaJII4SaTopa, I4 pacruxpl4Tr, lUIa-
rraBoil igcuoarlqlafi or 1 qo 104 qunlos I{oAyJ]flIU.1r4 c Iiparrlocrbro 10 (4lutelr-
Hocrr Dr{crroalrql{u 0,0155, 0,155, 1,55, 15,5, 155 cen). flpu ua6lroACIII4.ax pcHr-
re11oBCIi14x 14croqHuHoB o6rrqno rrctroJrbBJ,'rorctl rtaHC14I\raJIbltble 3fictro314I1I{[
(155 cex).

O6pa6orxa na6nro4errufi

Bce na6.lronenua 1970- 1,972 rr. o6pa6oraur,r na 3BI\'I <Muncx-l4r> no npo-
rlrarvrlre, cocraBJr€uHofi f . A. Itoanonoii. 3ra rporpalulta 6lltstia n onrcauuofi s
tiOJ Als BBM <Muncx-l>, Ho r4r\rrcr p.EIr ,\'coBe frxeHcrBonauufi, r.rannuntrl IrB

lioTopblx fl BJIflIOTC.fl CJICAyTOETIe:

1. flrr BCex Ea6J]I0AeHlril ]'trr.lrblBa€TCfl tronpaBr{a 3a HepaBeIlCrBO Bpe}Ienu

CqeTa B paBJltrqELIX I{aHaJIaX, OnpeAeJlflerla.fi IIo I43}lepeEII.fll\I HoIlTpoJIr,EoI'O

reHellaTopa TIMUyJII,CELIX CrIrHaJlOB.
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'oa:*{#;e,
r4e X,V* - cyllrlapuoe qrlcro uNrtry.rlbcor], rlanotrJrerruoe or o6r,erira Ba Bcro
ceplrro uocJrcAoBareJrbr{brx uarrepeHirii n 4arrrrofi trojroce, R : 11*lii,b - orrro-
rucrrr4e cpeArlr{x criopocreit csera r,rNrflv.rrbcoB glr o6rexra u {oua. 3ra {oprryta
BrIBeACITa B trp€AIIoJror{errl{rl o panuoft npcAo.[rnrrre.rrbEocrr,r nsnepeuuft o6rexra
r.r Soua He6a. OSLIsHo ifie (n oco6enuocrl.r An.E .rrplirrx o6'r,enroa) Bperr-fr rrarrepe-
rua {oua SrirBaer [reubrtrtrrlr, qeu Bpelrfi rr3l{epeH[fl o6r,elira. Bae4n BeJruqr.rHy
r : X LT*12A76, panullo orHoItreHIIIo cyIII{apI{6Ix Bpe}IeH usuepeulra o6r-
erira rr (roua, rroarHo troJryqr,rrb c.rreAyroqce o6o6qcrrue rfoprt_vrr,r (t):

I ln, 1*r\
\ /i \' -r --E- 

)
(2)

I,Lz (2) cJreAyer trpocroe npaBrriro AJrrr otrpeAe.rreHrrr otrTr{}ra.lbrroro coorrro-
[reurr.s r0 lrerr{Ay Bperreuelr rra\{epeur.rfi o6rcrira lr r}ona:

/ )l Ar \ -_ / n,+n6
':[itd)':v1+R:|i ' (3)

Iioropor\ry alrtrupuqccnrr cJreAyror Bce otrbrrrr[,re {orouerpncrr,r.
Itpoue Belr,IqI,lHLr or;r trPI{ lra[rraunofi o6pa6orne BbrqEcJrflirr{cb cpeAr{r,re

BBBerrreHHrJe aHaqeHr{fi cpeAHeHBaApar[rrrrhrx o[ru6oH rrapaNrerpoB Q, a, ?rw
oruu6Hu otrpeAeirfJrr{cb uo ynJror{eHr.r.sNr coorBercrByroqr{x trapalrerpoB, Bbr-
qr{cJlerrEr,Ix AJrfl orAeJrLHbIx i4Bllepeur,rir, or rrx cpeAHrrx aHaseuuft 4ln 4auuoft
cepr{rr rra6.nroqeuufi :

2. YrosHeHa Sop,rry;ra Ar-rfl Bbrrrrrc,rreHrrfl Teoperrrqecrioro aHaqeuu.fl cpegnefi
ItBaAparr,rqHor"t ornu6rir,r, Iioropal.rr c.;rer_vLrr IrB rlltrore3r,I o tryaccoEoBcltorI pac-
npcAeJreHr{r{ r{rrr)rirr,coB or o6rexra u or (pona.

B t16] rrcilo"rr,BoBaJracb BbrBeAerrrrafl n [17] r[oprryJra A.afl Br,rqucJre]rrr.E o.op -Teoperl{qect{ott cpe4nefi onur6Hn cpcXHr{x suaqeH[fi 6capaarrepnbrx napaDrerpoB
Cronca 4, u u crerreHu noJrrrprraaqrrr p

' ) t,lo -,71111
(rz - 1r ;l .V

B rta'recrgo Beca IIctro.rrBoBaiIocb rIIIc.ro rIllttyJrbcoB, HaliotrJreuHLIx or
o6r,eHra B AarrFrot\r r,r3NrcpeHrrrr N xii Qi, t{, - traparrerprr crorica, Br,rsrrcJrerrHbre
4ra l-ro ua6;rro4eur,rfi, i, u - cpeAlirre Birilrrellr4.fl orrlx trapatler:pon 471a nccft
ceprrr.r na6nro;1,:nrafr, )ff* - rroirrroo qircJo r{}rtry"rrbcoB or o6:renra, Baperrrcr-
pl4poBaHEoe Bo sceii cep[I{, rz _ qrrcilc na.rreperrnfr o6:r,eit:rtr B cepfirr. ff"nx rtatH-
gori cepura uir6,urc4entrii nLr.u4c.-Ia.ntr{cr, Trlri?ne cpcAtri{e BHaqeHrrfl cretregu rroJrfl-
prIBaIlrrrr 1 lr noar.rqrrorrrroro yrJa n,rocriocrrr rto.ut,Sarruii 6:

1, - 1t1z qV, 6 1i + ar.crg 4 ,a tl

Ir rrx cpcArrr,re ourr.r5xu

' 

-

o,: J T (4 F ,;1). 6; - t8", or;
Itpoue roro, A.lrrr riaai4oii cdprril H]t5.riotr,.)rriril Br,rsr,tc.'ta.;rrrcr, r]o"rrrqr.rrrrJ, xii-

I)itt.lrtlpIrBvlolqlle rtitli 'roopt)Tlrqecitvro (nyaccorroncrivro), Tiln rr ua5.uro4aerr-'vro
nl{ctrepcl{to IJilpa!{erpoB tro.ilflplr3ill-iliit rpotra rrc6rr. Cpaarr,Jrrr,rc) rrx ,,(il0T Aotro.{-
IITITeJIr,IIYIo xallilitrcpllcrlriiv liaqccrrit trit6,'rrotr,-,IIrIr"I lI rra)Brlo.rtrI0T ni,r6parr, rot
ri'rr uuoii cuoccl6 yuertr t[oua (v.ru.r cpl;1rlrr.o r^br.iiirr i.r.,rir..rirrreiilrvro rrrrreptro.jTfl_
qnro_orcirorou A.irrl rpoirrt u:t rrorrJrrrrir rr,r6.,rro.1crrrtii o6.;,:tt'r:r).

I{a5;rro;lrturs 1973- [971r rr., r]brrotrr?rrrrbro B $o;t5,gil ]tacc,,.p,rrra, odpa-
6arLrse,'tucb ul)vrruyro. Pe4yrtqlra errt-r ua6,rroXcrrrnil trpoBo;irr.[aLrb c,'ieAylorqrr\I
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o6paaou. BHaca"uc nce ua6lro4elllr.fl ItaH cralIAaprnr,Ix 3BeBA, TaH rr uporpa1l-
NrHLrx o6.benron o6pa6arbrRilirrrcb B r{Hcrpy}rcrrra;rruorl crrcrc}Ic [16]. IIo ua-
6;rrogenuxu craIIAaprHblx BBeBA c NlilJroii noJl.flpr{Balll4cfi (p :( 0,1%) HaxoAu-
irrrcb cpcAHr4e SHaseHu.E rrapar{crpoB I4HcrpyrI€IIr&JrLHoii troirHplrSaqlll1l F*u,
F.,,r, (, rrHcTpyrrerrraJrr.Hofi cracrenre) A.rrfl riar{iAofi uonocr,r Ir Iia?IiAoro uepraoAa
rra6nrogcrrurl. 3arerr tro Ha6JrroAL,rrrrflrr crarrlaprHr,Ix BBCBA c 6o"rrrrnoii uoJrflpll-
aaquefi (p ) | %), ucupanreHr'rbrlr Ba rrrrcrpyl{eHra"rlblryrc flo"Ilnprraaltrrrx], onpe-

AeJIflJIcr{ cpeAurfi A"Trf ria}riAoro neprroAa ua6,rro4eulrfi Irv"rlb-tryHHT orcqera rro-

Br.rrIr4oHHLIx yrJroB B rrt{crpyr'Ieura;rr,noii cI,IcrcrIC O-:, - 6 (g 
-uoera4uon-uufi yror B rrllcrpyMeura;rr,nofi clacre[Ie,0 - n crallAaprHoii cucrerrc) . flapa-

rrerpr,r Croxca g, - n crau4apruofr (aunaropua.ur,uofi) cucrelle BIJtqrrc.rI.aJrI,Icb Iro
rlopuynaul

Q: Qt'*- F*u) cos2T _'rlli,,- F,,u)sirr 2d,

u : (F ,- /*,,) sin 26' + (F',, - 7),,,,) cos 26,

rAe pr, prl - trapalrerpr,r lroJr.flpl43aqr4r4, I4SrreperrHble B IIIICTpyTICIITaJTbIIOU CIIC-

TEME.

f{na 6olruurrrcrBa ua6lro4enrafr. 1973-1974 rr. nr,rslacJlflJllrcb roJIbIto cpeA-
rrr4e BHaqeHr4.E IIapaMeTpOB uOJITIpI{BaIIIII AJIfl Ha?I{AOrt Cepv6 ua6.nro4euufi

4, fr, p,6 ,l rax tryaccoHoBcrine cpeAHI,Ie oruu6rtra oor,, oo6.

Cryuafi Hue[oruu6xlr ua6rnogeuuii

,E,la 4a;rr,uefrruero aHaJrrrBa na6nroTlerrr.rri .ulrrreituoi,i rroJlflprIBaqlru IIB.rrvse-
HIIfl peIITIeHOBCHIIX I{CTOqHI{IiOB pel[alOqee SIIaSCHUC U[teIOT O[CHI{I{ pca"ur,ttOfi

Tosrrocrlr HaIITLIX ua6lropeunfi. ,[ln xaai,qoi,l cepuu na6;rro4euraii ltrr IrMeeIrI

ABc rreBaBrrclrrubie oqeHrirr cJryqafiHorl ourl.r6rilr cpeAHero I,IBrIeponuoro BrIaaIClIu.E

HaE(Aoro 6eepaanepuoro uaparicTpa CroriCa: Sriaqeul{-fl oa,, oi., tsbIYrICJle}rHLIe IIo

$opny;ran (4) uo Ar4cnepcr{r{ rralrepe}rrrbrx Bo.rrr4qrrll (1, tL AJrt orAcJrbHL,Ix ua6.rrro-

4euufi, r{ BeJrrrarr{Hy o',t, HafrAerrrryrc uo (2) px rIrrIorLrBLr o ryaccolloBCrior\I poc-

npe/IeJreHrrrd rrlrnyr'rbcoB or o6rerira u (torra. Pascc nrLI npcBoAL.I.TIrI cpaBlleul4c
coorBercrByrotrlux ourr.16ox 4rn rra6nrogeuuii nrtera.rraIirLIqeclil4x o6'scriros [18]
u 6e.ur,rx HapJrr4HoB [19]. Tarr 6r,rro uoxaaaHo, qro rtaiigcnnrre AB)xIfl cnoco6arru
BeJrrrquHbr orrlu6ori 6 cpe?Heh Aocraroqilo xoporuo coorBercrByror Apyr Apyry.
3Aecr, rlrbr npoBeAeu 6o;nce no4po6rlrrii arIaJIr4s.

I{eo6xo4unro orl\Icrrrrr,, uro uafigcullbrc rro (\ u $) BeJIIaqIlHr,I 6orNl op o;
r{e BrroJlHe cotrocTaBl,il\rrr. ,[eiicrnr.rTeJIbIro, rpu BrnsilcJtetu,rrr ortrr.r6Nu 11o (2)
yrrrlrr,rBarorca cnyuafrrir,re ouru6riu riali r]BI\Iepcrrzi'l o6r,enrtr (nrtccrc c r]orrorrr),

Tar{ r.r carroro Soua, TorAa r{an r (4) ouul6xrl r4a}repellltii {ona He yqurllBarorcfl
(r. e. upuunroo cpegrrcc Buaqcrrue {oua currraercrr ros}rblrr). IIoatonl'cpeArllrc
omu6trlr, uafr4ennnre uo (2), Aoir)linr,r 6nrr, cl,lctcuarl4qeclil,I 6o;ruuc, .tolt outlt6-
Hfi O-q,0'7, Bbr{r4c.rre}rilbrc uo (4) . [",ra ucnocpcAcTBeHlloro conocraBJlerllrr B0JII,I-
.rnu omu6ox, rrafigerurux [o crarrrcrrrrie lr[lrryirlcoB rr Iio Ar{clepcrrrl r4StTepcH-

HLrx BlrarreHuii napanterltoB q, u, ueo6xogutlo IILIsLICJI-aTL TCopeTIlaICcHylo (uyac-
corroBcr{yrc) orult6Iiy ilo rIecIioJIr,Iio BI4AoLlsrIerreIlHCI"'l dloprrv;re

arp (7)

Hc yqraTr,IBarorqefi ArIctrepcr4ro trpr4rlaroro cpcArlero SHaqerll4fl t!ona.

Paarnque NreE{Ay BeJrrdqrrHaMr{ ooi rr orp, rraii4ettrrr,iun rto (2) u (7), crarionur-

cfl BaMerHbrrl npu }raJrblx BeJlr{qtrrHax orHolrlcur,lfl rIoJIeBHoro cI,IrHa.[a n {ouV E
u nprr 6oruul.rx orHo[]egtrrflx Bperlelrrr I4BrIcpeH?i.rI o6r,t'xta n (loria r.

Ha puc. t couocraplenr,l (e noraprn$rrraqccr(orl rracru'ra6e) BeJIII{rIHr,I or; I{
o4, 6;r Br,rqr,rcreHEbre no (7) ll (4) nnx BCex HaIIlI4x Ha6rloAenuft per{rreuoBcl{I{x

rlcroq*rronon n 1970-1972 rr, Br4rro, qro rt'opCrIdqCcliI4e (nVaccouoncHue) u

- t'-t--l , .- 1 \:-rV'x\\'1-z)'
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pea.:16IIbIC OqCEIiI{ trIlctrepor{rr HarollflTcfr B AocraroqHo xoporneM coorBercTBrrrr.
f,Io-ungr.Irrorrv, 66.urlraa qilcrb pa36poca roqeIi rru prcvono 1 cesgarra c suertoii
cTarr.rcrr{qecnofi roqnocTbro oqcuo}i 6;, o; (oco6enno rrp]r ]rano\{ cr.rc,rle ua6.nro-

ry53rii n cepnn). .(circrnure.rbtro, rr3 rcoputr lrilJr,rx ntr6opori (clr.. naupurrop,
[20_l) rranecruo, qro BCJrr,rqrrHr,r nszf o2, 

"ge 
,, - o6rerr au6opxr (uncro ,rr.pl-

unft), s2 - nrr6opouua.rr Alrctrepcvfl., 62 - rrrctrepcrr.s rcgepaJrr,noft cosoritlu-
Irocrfl, pactrpeAeJrer{E'r tro sario}ry x' c n -- I creuenxrrlr cao6ogr,r. B naruefi ea-
raqe rrrrr rroH{err cqETarr, c7 ol coorBercrBvroqrr}ru trr6opouuofi lncuepculr s2.
a orp - rosuorl BerusrtHe Alrctrepcrrfi o (vvnrurran 6o;rtutyrorraAc]r{Hocr6 rryac-
cononcrioft crarrdcrrrrr?r trprr peaJrr,Hr,rr Xly'* rre \regee 10a). Tor4a, cor.:racrro

Lg 60, n
I

/7

J-n
7-/0
/z-/*
/6-20
>20A

,\

rl

-4,t o Q,f Lg6r,

Pre. l. Cparrcur.te cpeABLIx omu6or o-, o-, naiigeuunx rro Arrcfiepcr{E orixeJrr,Errx rr3rre-
peurrii a ceprrffx, c reoperlrrlec*nr* o*#6*r'irrr or-, oflpoAcJre,rrbr*r tro crarr{crrr*e qrrcra
3aperrrcTprlpoBalrrr6Ix IrtIrryJrbcoB
PaeruqHsre Burr.rHtr 11306pax(aroa cep[rrr c pa3HhrM r{rrc]rou rr3rlepesldt n; ;rtfipuafl Jrr{rrnn coorBercrByer
paBeEcrBy ottru6or; Totlt{Ire Jrlrrrulr - rparrEqbr 950/6-rrux AoBeprrrenbrrbrx uHTepBaJroB o_, o- I.;rE pa3-

JIEqHHX 2

101',

+r-

+
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+
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[20], eataurECr, AoBepUrt-,,rr11il BePCt]lIlocrxw P, ]lLI l\'lo]IitNl lo lil6lltrlart
paCEpeAe.rIC qlfi'I x2 BblqIICJIIlTl, AoBt,pliT(.JILI]b]C I,lI1TcpBa,'iI,I An.fl oT]IoI]]CI]trI,I

../o j o,t,;lowuprl sagannblx tsHarICHu,ix n ' Bbl6lrar 596-nufi ypoBt'lIb sIlasrl-

trJocrII L, AoBeprlTeJrbH\ro BCpotI1Ilocr;- P =- 0,95, ltr'r' ucno'nL3)-'fl ra6llrqu [21]'

rrauiirrr r.parrriUbr AoB(,pllTeJlI,Iiblx 14IlTepEaJIoB .qJlfl orIIoui{'Hafl 6tr,;/or; upit

.!ii.,r. uauepeulrfi n :4,8, 1[i (cu. pnc. 1). Acrarmrerpiafl r]rlrepBaroB cBJlsaHit

c acIIlll\'IerprICft pacnpeAeJICnI'lrI X'z'- - 
Ii .4an.rnroqc; 6orr,,,tpr]cr3o roqeri Ha plrcyHIit't lcrtirer Bn-\'1pll coorl:(TCI-

Bylotr\r,x 7rorr,'pr".roiiu,r. ,or.pBaJIoll' CLtgouareubllo' oclioBrioft ,,puqr]Eoii

pia.,rrirut'or,n,gy o;, o; u ou) AcficrBrlre.rbrlo nDJlr{crc.fl rteAocrarosHafl crilrlrc-

Tltrr(,clia-fl ToqrrocTb Eaillr{x oqeiloH oA, oinpl{ CpaBTITITC'rrLHo He6o'rlburolr qtrlcJrC

rrslrcpCrriiit B CepI4flX. V-r1.irr,tnag OTCyTCTtsI{e SarIeTHbIX CUCTCI\IaTliqeCIiII\ ll13-

,rrrrrii 1\l€?{iAy ollorrliarlr{ cJrl't131"o'" culu6ofi rlo crarl4crtr{Iie u}ItryJlbcoB rI tr()

ArlcilCJlcI4U Irs}l0pe[Hbrx trapartcTpoB xo.]rflpnsaIII1II I{ 6o"r1c_1^rlcottylo crarI'ICTII-

qgcHylg Ha[e]I{HocTb trepBbtx, B AaJrr,rrerluaot op, auaJIIISe 1146[IOICUlii irlr't 6t'-

JIClr. iJ oClroBuorr, UCuoilLaoItitTL lleJltrralllHrr oo;r HafiAeEEHe EO {OpMyIe (2) t:

yarerorr Aucnepcr4rl npl4Hgrr,r)i cpeAlrux Bnaqenl4r:i orcEt'Tog or $ona ue6ir'

Clrcreltarrrqetrirre (urreulDue) ourrl6lirl

l'lannf,lt trICTOqEUTiO]I AOIOJIIII'1TC.I6I1IiX OIl1160fi EDJIflCTC'I IIeAOCTiT't'oqEO

roqrruir ,qcr r4ricrpfinnororuroiil uornprsaqr4r,t. Sror $axro-p oco6ellHo lliiric,

;;; ffiilA;;,rft iwa-1'9.7z rr., nr'tuoJlneEHblx o (-o^ovt:ll3cr{trra' rAC illrc].-

pvrreHTaIr,ilaa rroJrf plrsalll.E cpaDElrrc.rbIIo Be,11L4Ita (3-40/o) I{ IION{CT 3a}lc'TIlt}

IrBlrcrirlTbc.fl co BpelllHe1r. ,[,era.trr,ur,lil ananua roqlrocrl{ yqcra nncrp}'1\I€}irilJlE-

Iroii noJrflpnBaqr4rr uo ua6.nrogeljrIlErr o'I'aEAaprrlLlx sBeaA B 1970-197L Il ' AaIl

s tlgl; HafiAeEo, rlro AotroJrHurcJtt,Bbtc uri.,iora o,ou6*rr EaIIIIX Ea6nlo,e,uft,

aorruooor"' c $nyriryaqtr.fll\rrr nHCrpyrIOIlraJILEOfi [OJI.spIiSaIItlI, cocTaB"riflIor

AJr.fl pasJll{qEblx rIoJIoc Ir pasHbrx trepl4oAoB ua6nngeuuft 0'10-0'15% (crr'

i^0".'2 n I19l). Auarsa ua6lropcnlrii ctaugaprrblx BBeBA' BLItroJIEeErlrlx E

L972 r., ilpI4BoAI4T Ii aIlaJ]oruqEI,|I,I BeJII,IqI4IIaII BueilEux oruI16oH.- 
Iro'uu6rro4.urt tgzg_tg74-tr., npoBoAr4BrLr4rcrr B {oHyce }taccerpeua,

rian Be.Itrlqrdgbr LrHCTpyl\lreHTa"Trr,EoI-1 trOJIflpII3aIII4U, TaI{ 1^ee.Qlyxryaqlll{ nDJIfl-

roTc, C)nlccrBe,rlo ,i*ruo,r^,r. T'ax, uo Ha6.nrogeuranu 1974 r,, rIaItcrilfaJIE'Ha'I

rrrrcrpl'IreETaJILHar{ troJtapl4saql{fl B IIoJIoCe B cOCrasI.fler 0,65%; B ocraJIbIJEIX

rro.rrocir r tr gcrpylreuraJrbHaf rroJr.rr plrgaqufl rre upeBblruact 0,35 %' Olyrr;'a-
qurr r,lricrpyr{erlTaJIb}rofi troJl.flpli3al1rlr{-.or rlogr{ H rlosu' coBAaroque Aotro;rEr{-

TCJrt,Irlrs BgCIIllue OIIII46HII rru6lrop,crrrrfi, utr n oAIrOlLl3 ]BCTOB He trpeBocxoAflT

L\,Lo/o; -\apalirepHa.s BeJlrlqrlEa I4X COCraB.nEct 0,03-0,[t5.% , qro rio BCe)i cJr]-

qaflx c].nlccTBelrrro t\{eBbure oIIlIl6IilI IIaIII4X IIa6"ruoAc}rl1ii pCIITIeHORCI{III I{c-

T0qIIU li()l}.

Peaylr, ratr,r rra6ilroAell Iu"r

Bra6"r.lnpuae4errblBCCI]iiU]lIHi]6JIrcAeIItrl,g.q(T],lIexpL}ITrc}i()BcI{Il]iI{C-
,oolrri ou (Sco k-I ,'Cyg X-l, Cyg X--2, Hcr X-l)' lrbrriorlrcs,blo R nepr{oA c

rrror,i lg70 ,. oo ,rori'igia r'. B'itol6qax ra6.'rr,,qrr AaIIbr: Aara Iia6ilropcurafi;

cpe;ltrnii NotrlcET Ha6JlrcAeEua (rcorlcnrpBsccliI4I'i) B IO"riIliiIlcFiI{x AHEX; troJIOCa;

rrrc.'ro orAojrr,Er,lx riuOrill.rriril .['; cvrtrriap]Ioc Elrcrrlfl elicuoar4ur4l{ AI; cpe4uec

Brraqclrr.r. orHotrle,rrfl ,? criopocrr.t 
"raru 

,iroyruaou or o6LCl'Tri I'r or (roua ric6a

(nlrccrt' c rel{HoBr,llt, ,orrorr;-; cpcAH'sfl t"opo"'u cscra Iiriil-}"JiIrcoB oT o6r'ertra

n *; cpt,luce sHaqcEr4c cl.crreHl,l troJlnpllsaIi,IlII p u cro cp('AIitl.B outtr6titi o;, nafi-

4.r,u"., no {opMylalr (5)-(6); cpeAHCC sHaq€uIlc nosllqlroEllolo -YI'na u"rloc-

jiocrrl ricr(6aH,,ft B oriBaropllarr,Hofi cHcrcueG r.r.ro cpcilr].flg oulr,16ria o5, Br'I-

qrlc"ricltrrafl uo (6); Ber[cuEa oot, Ha]:iAcurlafl rlo (2); upul;cuanul'
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Arfl pa3ntrqrrur" ,roo."i'; i;-ilt''e L972 r' flBJIfiercfl AocraroqHo BLIcoRotr

(cnr,rtrre 0,C5)'
,[,ocratoqlro 6o;rr'uroe qllc'rro rIa6JrloAeulit Sco X-i B troJroce B s rtae-rltoHe

|972 r., o6paeyrou,ux 6olee IIIJIII tleHee o4rropo4rrr,rii p'IA, tro3Bo.IfleT Tali}fie

oqcHrrrrr crerrcrr6 6rrrocTI{ na6.nro4aerrurx pacupegereHr'rit IIaparlerpoB Q, u tt

troplra.rrErlo'y 3afioHy rro-Hpr{Teprrro 
"oorod""rntaa 

;IupcoHa x2' I'r'rC'Orpa,rrlr

arr{x pacflpe,qo.rat rrrr"r,o6pi;*ie["r Ira pl{c' 3 sMecrc c HpITBITNLI JI'rIfl coorBercr-

ByloqrlrI{}IIloprla,'rbrlbltpactrpeAe'rreHr'rii'otuccerulblxrtqeHrpall(cpeguult
Brraqesrrs.rr) ; = -o:i\7;r:;r-: 

.-{.gtz, ,. 3tn cpe4rrlte sHarICIIirtt uo'-IycICIIbI

riaFi npocrt,," "pao,r,t'n'n 
'"ttt 137 or4er'l,u'-" 

"i6.r'ogeHrrii 
Sco X-t n ntae-

uroue 1972 r. Auarlr3 pacnpeAeJreflr'tfl rrapa'\IcrpoB ll' t'Llro Iiprlreprrlo X2 Aa'n cne-

I,yI(]|qlIepC]y.rrbTal'Lr.,[,,rrrtrapaNICTIitq-3lta9elt.lle-7.j1rlotto$.{ilnpttIICTl,tpeI
cTeflerrfl\ cBoooAbI; 3TO rlecrioJrbfio npeBIJIIlaer ripn;ri',r'recfioe Sllaalcrr,re 12 4'trn

596-,oro ypoBlrfl ,,;;t;;;;;, pu""o" 9'119' C"ueloBa'reJrbr{o' c Bcpo,lr'ocrr'Io

cBr,rurc0,g5uoxiuoyrlrep^{Itrarb'qroSaHoIrpacfipeAe--Ielrllflnal]arlerpaqor'[r1-
qaercn or rrop\ra.-rbuoro.',{,,rr [aparre-Tpa .r'arraqeHLre 12 parrro 3.30 r IIe trpe-

Bbrluacr riprrrilqccriofi ;';";;-;;li" gdyo-"oto ypoBrrn .'-':u:1,,t'ot''t' 
3ro oaHa-

qaer, qro saliolr paclpeAeJel{Ilfl rlapa\Ie-rpa u Aocrarovno ,!1laaoli 
It floplraJrb-

Eorry. Tarinlr o6paaolr, r{ccJreAoBal'e'u'io"u paclpeAeJleulr-a flapa]\rerpoB tro-

nflprraal{rrrr ,ro ,*prt.poio y,' 'u"xe "q1:nA" 
H u"ogy' uro y Sco X-t rtoryt

cyq,ecrBoBttrbpeairE'Irl'reIl35leHe[r{fl^-'Ir'ruciinoftfionfpllSaqrrl{cxapatirepHbnt
*'i':;;1i"il,1fi 

^13":T:-:H"::"t'i"r?uoc,rb rlartrnx,a6nrose,ni, Sco X- 1 e

1970-1972 rf . Bo uJo ""'" 
t1'n'ix' Ha plrc' 4 lrao6pa;nerrbr saBl,Iculrocrrr

cTetrelllI I1o.1fipl{3aIIII tl. p lt [o3I{qI{o[Horo yl.Ilil 0 ot o5patuoft lnr'rulr 80,,1116I

r/)u t-rnpa3.rrrrr'r,rxitl'',,ioiii;;;;' 5t" raHHr;re oo"llui::tor 6onuruoii paa-

6poc, oco6e*rrro 'ut'il'ui'i ' '*pur'rr4x 
clenrpaJrr'rlll\ o5'racr'nx - B tro']Iocax

u ta R.Oqnafio ooo#r,r rroor*o4eunii B ATrrx q""ru" rtlltilte.fIBJIflIOrcfl nalr6onr',-

[rtrr-\rtrr, r{ I]ea.rrbrrocri-**r""""rft oorraprnraqrau rpe6yer ctrequaJrbHolo I'Icc"{e-

AoBaIlIIflctroMoq,bloo6bertusrblxcTaTucTtrqecn,rxftpuTeptreB.tr{e-aaIIeoAIIo-
poAHocrl{ ua6nrogarenblroro NrareprlaJla ipl'"""""t i::"::* 

na6'nro/Ieruafi s

pasrlbre nepuo4rr) B AaEr{or( cryqae ,aruri'trpuMentrrr, Auctrepctronnsrfi arranua

B r(Jraccfisecnor Qop]re. Iloarouy Anr arruorlia AIICtrepcIItr trapaN{erpoB q v' u.B

HaE(AO\{ rIBeTe r{Lr i"oorurouuJltr }reToA aHaJIIISa IIepaBIIOTOTIIIbIX I43X[epeHuII'

LLI

20.v 7.VI 1972 r.

Ilapauetlt 1,,

-;.- ,r, J 18.\' I

| 

--l

Ll l,, l'rl"l"l''l
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Beprrrru.rt,tU,rc rlolil ottritr -Er,1e lra6rronerrrrtr 
cJ)eAH'Ie tscJrIIrtIIIlLl o- r'"111 iiilili:loii rtoltlct,t, CIio0Iiilrrr clucrrplrtrr riclBt,lrcH.,

l-30.\rI 1970 r.,2_19, IV 1971 r., j_20. I\-I'?t r.,4_:3.\i 1U71 t.,5_I!\.IJI 1{17:1 r.,6-li. V 19?l r., Z_ 18.V t972 r., s_:0.V llri! r.., 7.VI t:ti2r..-.i,t_, 1ri.\.I 11)71 r.

aHa.rrou4qFr6rr-r otrrtc;rrrgorry T. A. Arex.riuorr [26i. liprr arorrr riairiAafl cepr.rrr ]ra_6nro,qeur,fi 6paracr c Becor\r, coorBercrByrorqerr ee [yacco,oBcriori o,r,r6xo ; _
I(OTOpafr, Han 6rr,lo Eor{asalro BL,rr[e, .-ryy.,e Bcel.o oTpa,{r., p*;;;;;"#]rrocrb nalrepenr.rri. f{.rn oqennu crarrrcrriuecr.ofi ,rrorrioloau pur,r"vrafr rre;ugy
}"Xi",H:," Li'-::;;i i?x i:Jli:::;i:ll:i:,,,,on 

,1,, r 1pg1." np,,.p,,ft o,,;;;"
::t]:1 trFr[wrcfl rrparirrltrecrirr roylrbrlrrr or{eHria,\rrr ornr,r6ox, troJryqeErrbrrrrr rooecliorloqlo do.rr,rrroii Jt\.flcconoBCrtoii crrrructrlte.

Peay,,rr,rtirrr arra.rltr,ai /{arrr,r B ra6.,r. 3. a,a.rrori,rq,oft ra6t. 2, ro n ra6.{. BrIpI'lBerellI'r IIe src'jlo or:{e.rbrrr,r\ ceprrri, a src..ro [crroJrbBoBanttrrx uogeri iz..Benlrq,rna i0 \aparirepn3)rer reoperri.recrilro orun6xy 
"p;;;;;'r"aserrnif trapa_IIETPOB TI 

-H 
LI T] COOTBETCTBI,III C trPI,I}Ifi?EI}III sHASEU"N'' 

"',tr, 
C! N } -- il;;;Ttl'1 trr BI)ttrlrc"rreHlItlrl Ar,lcflepcrr[ rra e,rlrrr_rrqy Beca. ocrail,nr,le o6oe'a.,elirgcoB'ataror c r-r5o,rra'rc'runn ra6.,. 2. u,,;irepi*C, ;;;:;;;;;" 1,. rrpenr,rrra_rcrqrre Hpr'rrrrqecrroe SrrarreEuc gra 5go-rroro _ypoBr{.fr BHaqu}rocrr.r. Flena4ei6rrr,reua6.rrrolennri B rro..roce U 30.tI [SiO ,.. B ana.,rrrg ]re B]i.TrroqerrLr.
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I,Ia ra5;rUqr,I CJICAyCT, qTo TOJIbIto [apa]lcTil Z/ B IIO,'Ioce .B l't uapanterP g Il

IIOJTOCe .R UOnagr,rgaIOT AI{CnepCIIrc, C-Vru,eCTBClllIO (C UeponriiOCrtlO CBi,Iue 0'95)

npeBr,r[rarorr\)ro Ty ntrcilepcrrro, rroTopyro ]1()1.rllro oi]illAtlTb I,I3 IIaiIIrlX OUeIIOIt

ToqlroCTLI naricpeurril rlo cr;. C.rieilosaTc.;r]lno, .Y Sco X-l pea'r{L}ILro IIsllclleIIutI

naparreTpoB ilg,rIflpIIBaIlI,iII ]Ia6"IlrrllarcTo.fl To.tIblio B STIIx ]loJlooax; lj o0ril.rIi'ji]]'ix

uoJrocax (ti, V, O) eoelroailrr,re na\reHeHr.Irr ,'rirlleiilloii roJrflpil3aql{[ rre IrLtr{)-

AflT aa Irpele.rrr)r, orpol(e.rraerrbre rorrHocrblo rI Iio.rfIrqecrBoll EaITII'IX na6JrIo,'(eHIIii.

IIe4Cano B. li. ifroruiE ll gp. [22] Hartr.rrr4. .rro Sorouerprqecriue tr{ crlcHr-

pa"rlrrlrlie rra6.rrroAenilg Sco X-t lro]iatsr,rBaror Iiil.'II4.II1c replloAIIqecIirr llSrleHJ-

rufi c neplroAo-\I 3,913 gun. Ilpn arolr trepI'IoAIIaIecHafI CocTaBlglirllil.E B Il31f0-

r{eHr,{flx 6.uecrra B uecrio..-rbrro paB rreHbure, qc\! rlerreplioAllr{ecnag. llpeqcran"urr-

eTc.a Becllia IIuTepeclrr,II{ IIpoBcpIrTb, Lr.\IeeTCrt .IIII ilepl{OAnqecliarI cocTilBJIfl]0-

trIafl rr B 1r3\rerrerg.rx "unner,irroii no.,rnpratrqnrr. OArraI{o rollltrliil Bl,ItlB.'IciIIirI

orofr cocraB.uarot:l.eli ilo r{arrrtrI-\r ira6.rrro;leuu.sxr oliaBaJracl, 6eByc[cIItuoii, tilri Iiari

Bo3\roiiilrr{€ fleprrolllrqecrille Ir3rIe]1e]IILE c IIeJ)l1t],qou 3,93 AIIrr II]la]iTrlscclilt ]lo,rl-

llocrbro rraciirrpyrorcn paa6pocorr, Bin3BAIIrr,rrI IiaH olru6riartt'r Ira6Jtto,leIiuii,
Tari 1r, uO-]lLIAiIxtoN"\', p0a"rIblll-lIILI, Ho IlelepnoA[qeCItI{lfII r}"uyri'ryirqurl-\Ill IIapa-
,\rorpou uo.-rrrpr4ts2qr{lr. l.rra Br,tfrBJrelrllfl r,r rrccJrcqoBarlllfl BoBtIoiIi}IbIx rlepuo.Ill
.rccinx uBlreilelrrdii .rrr.rrrcfiHoi:l rloJrflprrsaqril,I rpc6)'ercrr cyrqecrBe]rHo 6o"uee 5c-

r arr,rrl rI oA1{ o p ol(rrlrii rr a6t to4at c;r r,lrr,rii [1 ar eplra;r.
Paccrrorpr.11r re[epb Botrpoc o trerfiBBeagrro:1 cocrasJr.flIolqefi JIIrEefiIror? tro-

.-rflprr3aqr{r.r r{B.uyr1s11rro Sc6 X-l. I{a pr,rc. J riao6pa;xelrbl BaBIrcrlrlocrl4 cpeAur'Ix

,rri.rarrrr,-t crellerilr no,'r.rlltI,IBarlrlfi rI rroal{qlrotllLoro yr,IIa or o6patnoft EJII{II},I

BoJ-rrrlr. Blrecre c HaruI,I\Ilr nalrur,mrrr, troilyrlelllrLtlIrr rr3 lrpltBeAerrlrrrlx s ra6r.8
Be.-Trrrqrrrr i[, ii, rranecerrbr Ha6"[rc[euuR Ien4crp]Ira n 3uA;rie;ra [1r]. O6qufi xo,q

BaBlrcnrlocru p o'r 7u gecblra cxo1err c arrailorlrqfloft BaBucuNIocrLIo A.[f ]Ie?li-

anea4uol'i [o.IIHpLIBaIII4n. He4aeuo ltoiiu u Ap. [:7] [ona3ailll' IIro y Bcex xopo-
mo I{ccjreAoBrlrrrrr,rx 3RC3A rreE{Btse3Arrafl noJrtlpIISaI{utI troArl1{flr{eTc.q yt1llBep-

ca.rl,rroi,i SaltrrcrlrtocriI Brua'

1),. .= 11,n,,, exp [- 1,15 hi] (],rno./I)1.

3rra.s ge.rrr.rrrltll crerrelrrl troJrflprIBa{rllr l)7. IIe }IeIIee qerr AJrrI Tpex AiII{}r
Bo.rrrr, Iroxirro (lrero4olr Har,r\rerrr,[rrrx riBa[paron) rrafitu fiapar{erpr,I 3al{oga (B),

rpr{ rioropr,r\ orr ,uyqrue BCeIO CorJlacyercrl C ua6lrogeru{fl1\{fi. llpone4n 
^ug4o6-

nirir nog6op;urrr Halrux ua6nro4eunfi Sco X-l , x{LI rroJryqrrJrl{ pr.ar :0,45'li,
?,,,,,,r .- (\,48 a.m.n. Cootne:rcrnyloq,afl cTrnl rrapalreTpa\l saBI'IcIl\IocTr (8) raao-

6paxeua rra prrcyrlxe crlJloruIloii irlrllxefi.
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Iian no.uyuerrnlle BeJITaITIIILI pnraxr l,,,r,r*, TaH ra cpeqHlrir IroBI{qI{o}IHLtrl yro,t
u .- {28" (n oxnaropnanr,rroii cucrerre) B qeJrorr rrefl,rroxo cor.racylorcfl, c rtptr-
Berltrllrllrrru a [27 -29] /(arrrrLrlrrr o \rc;riaBea,quofi no;rapuaalllrrr B arol"I o6;rtrcrtr
ne5tl. llilanxa,0TIr ilarrrr,rc roFiaBr,rRar)r 6o;rr,ruyro Ar,rcnepclrlo Be.IILIqLIII ro.rlfl-
pll3aIIuiI II IIOsIIIIIIOIIIILII yrJioB, CB'I3ail]IyIo C IIepaBI{O}IepHbI}I pa0IIpe,i{e.rle-
lrr{erI roi-.rou{aroqcr"r }raTCprrrr.

R per1..-rr,rarc Bccro npoile,rral{rroro aHairr.raa na6nroqeuzft nnneilnoii tro.[t{-
pr3aqrlrr orrrlrqecfioro uairyqerur.fl perrrrerroBcrioro ucrossuna Sco X-l ltu upir-
xo-II{lr ri cJreAyroqr{l\r Br)IBoAarl:j, Vcpegrreurrr,re Ba 6o.rr,urofr rrpo]rextyron Bpe]IeHu BuaseHufl ilapar{erpoil
.nurteiinoii tro.tlflprraarlilr{ orpainaror rJraBrrbrrr o6paeorr rreifiBBeaAlry}o [oir.qptr-
Barlu() c p = 0,59/o n 0: t2B'.

2. I{apr;1y c }reir{BBcB;Irroii uo.-rnpu3aqr.rcr-r, y Sco X-1, [o-BI{AII}Io\ry, II\Ie-
0rcrt co6clcerrrlitfi tro.[.apI{Barlr,rfl, r{3}IeHflIou,afrcff c xapal{TepI{br}I Bpe}IerIelI
roitflrria rrecrio"rrblir{x 4nefi. Srre rralreuerrrlfl Han6oree Bar{erlrll B ItoporIioBo,;i-
noBoti (fu.,,tr,t, : 0,41t atn"u) rI A.IlirHgoBo.usonoii (trr,ho : 0,74 nnn) qacrflx olr-
TI{IIC}CIiO f O IUIAIIAsOIIA.

Cvg -\-1 : IIDII 226868 : Y1357 Cyg. lloganJrrrroqafi qacrl otrrrqecrio-
ro i{3.lvqcrrrr.{ aroro o6renra o6paeyercx n arrroc6epe cBepxrrrraHra '80 Il,,
Irrolritrlero n gnoiirryrc cr{cre,\ry, nropofi rio\ruofie}rr xotoporl NIoiI{cr 6trtr, <,lto,t-
rarrcapolr) rrJr'r (qeproft i1r,rpofi> [8, 9]. B.necr crrcreMr,r rrclr,rrrlBaer [eprroJtr-
qccnr,rLt rro.,rcSanr.rn c arrtr"rrrrryAoli 0'l'1 u op6[TailbEr,r]r treprroAort 5,Li !.qt{, cBn-
BaHI{bre c B.rr.rr{ncor4raJr6Hocrb}o fip}roro HoMtrorretrTa. flpu Ero\r B rtpunoii 6rec-
Na traS.,uo,qaerc.rr p.EA rrerpaBrrJrbr{ocreft [9].

.ilnrieiinas ro.rrflpratsaqzrr otrrrdqec(oro rlraJryrreHrrfl BBeBAbr I{Dtr 226868,
o'I'orliAccrBireurrori noBArree c penrrerroBcr(r{Nr rrcroqnrrno}r Cyg X-1, 5l,ura nuep-
BLre rri;r{epeHa Xr.r,,rrrieporr [30] n irafiAena paenofi 5,196 c rroarrqrrorrrr6r]r yr.torr
r,rlociiocrr,r no;re6anr,rfi 135'. Tan ftaR BBeBAa Haxo[rrrc.fl 6"rr,ra ra.uanrr.rtlocrioii
nJrocriocrr{ (b : -l-3") Ha paccrorrHur - 2,5 nruc [B] r ucur,rrr,rBaer \reifiaBeaA-
rloe nor.loqeHrre - 3'" [9], ToecTecTBeHHo oEirrAaTb, qTo croJ-It BrJcoHatr flo.trfl-
pIIBaql{n BLrBBarra B ocHoBHorr NrerfiaBeBAuofi cpe4oit. 3asuculrocrr, cretreurl
[o.]Iflpr.r3aqurr or AJrrrur,r Bo,xrrr{ rro AaHrrrJrr fepe;rrca [5] tax;xe yra3brBaer rra
IIe?fiBBe3,lIHoe npor{cxo?xAeHr{e rr,rrreftnoft troJr.Eprrgaqrrtr RBryqeulrfi aroro o6ren-
ta. O4uano, rtan yr{a3brBaJrocb B EaqaJre crarbtrr, ENrerorc.fl ocEoBar{u.fl oE(i{AarE
rta.ruaur.reiy per{TrerroBcrifir ficrorlu]rnoB B 4nofinr,rr clrcre]Iax co6ctneggoft no-
.rlnpl,Iraqrrrr orrrr,r{ccxoro r{Biryrreur,rx, n o6qex cryqae neperrerurofi. C.,reAyer
rari;rie orlrorr.rrb, uro y Cyg X-{ nenoropbr}rrr aBroparrr [23,311 aano,qoapena
rIel)elreHrrafi rtpyroBafl IIoJIgpr4Sar{r,rff .

{.ur uponepxr{ rrocro.Errcrea irrrHefinoft uonapraaaqr{r2I ua.uyqerrrr.fi Cyg X-1,
.lllbl IlpoBeirr4 nflTrrqBeTrrble ua6lrc4enrla STofo o6:nenra B TprI AaTbr, paSAeJlerr-

7Ut

i,
/,0

3,1

Plrc. 5. Cpcguaa 3aBrrcrrlrocrr,
p rr 0 trr 1,,'t, :\ts Sco )i-1 no ta-
tr l r r rr tra 6;r ro;1t,u r r f lI (TL'-urIbIo Ii p y -
;nr.iu) u uo [4] (cncr;rlrt, rinyxlnu)
.(:rlrrra -reproueH coorBcrcrBfer yaBo-

''ilir{,li f ir,,:Iilr,HB rtr['irTrllIIol"r orrrrr5ue.
C[Iiro[rrafi HprrBaE-3aBrrcrrMocrb,
xil paHTepHa rr -1Jrr Mei+(3BeJEHoii nn.rr-
pr(3arIIIrI, troJryqeHrraf rro HartrHrr Ha-
6JrrcltcHfiEiu



rrue paBrucHIiNIn rporfelltyTl{artrr BperleHr{ (crr. ta6;r. 1). C qenrrc uoncxa 6ltci-
poft neperreuuocrrr B oAHy uB Hoqeii (15.X 1971 r.) 6rrno Br,IrroJrueFro rrecrb cc-

pufi ua6;rto4enZfi B nOJIOCe B, OxBaTEIBaI0trlUx IIIITepBaJI BpelIeHI{ oIiOJIO

3,5 vaca.
Harrsrre B us.tryqeHuu cyg X-l 6orsmoii (^, 5%) rrextenesguoit ro.rlflpil-

Baqllrr cr.[brro BarpyAHfler Bbr-aBJreHr{e Bo3Molilrblx ne6o"tr,runx rrBrleHeIlIlI-I coi]-

crnerrnofi ruleiiuoii rloJrflprrBar{rau. ,(.nn o6r,erttlannr,rx cy;xgennft o peaJIL]IocriI
TaHrrx ugrterrenufi lrbr rrpoBeiru Al4crrepclroHnt,tii ana.nRa, al{aJroll{qrrr,rft ni,lno"-r-

rrerrHolry 4.na Sco X-l . Ilplr arorr ero [purrcHiln{ocrr, rlpoRepa"]racb aHa.[r'I3o]t

trilcnepiuil naparlerpoB noJr.EpI{saIIIIII B orAcnbIILIx cepl{flx IIa6IIoAeHufr Ht1

oArropoAHocr6 tro Hpr{repnro Eapr;rera [25]. 1'eaylr,ratrt, allarrrraa na6nro4ertttii
15.X 1971 r. ,(&rrbr r ta6n. 1t, attarrou4unoiittr6l. 2 g,na Sco X-l . Tari Iialt pa3-

t:al\rtr CpeAHLrx enacesuii ilapal,IerpoB Q, U Y IIOJIOCe B, OqeuerrIu,Ie trO Hpllre-
pr,rro (Dr,rnrepa, rrc ,uJ,'rrrlorcrt crarrlcrirrreclirl BlraqI{NII,I}Iu, To \tbr }roiI{cNI ciIeJIa'l b

BbrBoA 06 orcyrcrBr4rr Brraqr{reJrrHbtx ua}rericl{rrfi ilfiEefiHofr rioJrtlprl3aql{I{ r'I3-

Jr)'rreHur{ C.vg X-t 15.X 1971 r. B rrr}iaJre BpcnieHff or HeclioJlbtilrx Aect{rItoB }!I1-

Hyr Ao IIecHorIbI{I,IX qacoB.

T a 6 rr rr,r\a 4

'2-Y

Di

q, 1r

.s?

24

f)

+0,59
+0,03

0,05

o(

6

-4,59
+0,04

0,06

F

It' toyo

0,02

0,02

2,66

2,77

,rn

0,03

0,04

1 ,90

2,74

2,18

AHanorrr.rHo trpoBoArrJrc-E aHaJruB neperreurrocrtr troJrflptraaql4lr B AJTI,IHI'IoIr
rxr{aJre BperreHIr (ruecaqrr). Peaylr,ratr,r aHaJIIIBa AJIfl Bcex troJloc co6parrrl B

ra6.r. 5, IroJrgocrtro troAo6Eofi ra6,n.2 Ar.E Sco X-l . Har BtrAHo II3 ra6JrIIqLI'
Br,rcor{afl cTarl{cl'uqecxarr Buaqulrocrr, (r7 } 7) paanuqufi CpeAurdx anasennii
oArroro u3 trapaNrerPoB {, zr o6uapyxelra B rloJrocax B vr o. TaH Italt BHyrpeE-
E.Efl TOSHOCTb UsIrepeurlfi aroro cpaBHtrTeJrr,Ho .flpnoro o6r,exra AocTaroqfio Btl-

Ta6r'rnr1a 5

floroca

flapaMerp I r,

.l"l,lu
,v

Dl

"?
sl

F
l" - .n,

t'_",

flro9{,

+0,50
+0,12

0,27

0,20

0,21
1 ,33

16
,

4,96

3,80
2,76

-4,07+0,15

0,03

8

11

+0,45
+0,08

0,33

0,08

0,72
3,91

14
u

5,26

3,98
2,86

,76

,06

0,23

0,03

0,08
7:3!

L4

J

u +0,54
+0,39

0,22

+0,54
-i-0,09

0,24

0,05

0,09
4,i 5

-4,75+0,10 -4+0
+0,10
+0,10

0,40

--3,64
t0,tl?

0,02

0,40

0,35
0,06

0,03

0,07
7 ,05

2,97

0,10
0,10
1 ,06

0,

0,
0,
1,

0,08

0,72
5, 2(i

0,09

0,10
0,24

6,06

4,46

3,11

5,26

2,42

1 ,98

3,98

2,86
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coria, a cro,fr, SHaqrrtrr,ie pa3,rlrlrlr{fl cpelrrr.lr SHaqeiuii trapatrerpoB no.'IrIprl3a-
IIUII i{e }Ioryr 6r,trl srren;ttIhI ire,qocraroqHo rorrrrbru yqerorr r.rucrpy-treirra.-rbHori
rloir.rlpIIBaI{trlr, To arlr pa3.'Ilrqltfi .qo.rt4{}IbI o6brcuqrrcfl pea,TLrlr{rlrr rr;\IeI{eHr.IE-
rIIr "IlrrHefirroir no"unpneaqrrr{. B Ilo.[ocax V u R paa.rrr{qrrfl cpe;{Hr.rx 3HaqeHufi
napalleTpa q TaIiiHe fl8.'IflIOTCfl CTaTI{CTII{eCriiI 3HaSIIubI]Ir{, \oTfl B SHaqrlTe.trbrlo
rresnurefr cre[eFrr.r, qe]r B B u O.

Ha puc. 0 npc;1cran.:ICI{r,r BaBr.rcr{uocrr,r anasenuii crele}{rr rro,]r.r{prraaqr{rr rr
rlo3uqrrolrHoro yr.Ila tr.TocItocTI{ noJIe6aEIIft or o6paruoft AJrr,rrrBr Bo.rIHbr. ltporre
CPEAHI,IX AHAqEHTTfi ilO IIAUII}I EA6TIOAEHfifl}I, EA PI,ICYIIIIE HAIIECEII,I AAHHbIE
Iepe"urca [5]. lla colocraBJrelrtn y.x c Earu[\rr{ Aarrrrbr}rrr BrrAHo, qro R rro.roca\

,D, "/o

.d

/du

f,0

c,0

J,l

tn

,,

Puc. 6. Cpe4uan 3alrrrcrruocrb
p ,r 0 or 7i), trn Ct-g -\-l
IIo lrarrlrlr na5.urogolrrrxu (relr-
rrbrc lip!'tr{Hrr) rr no [5] (cnor-
nblc npyrfirirr)
HprrBLre -3aBrrcrIl,IocrE, raprrircprrLic
lJ1fl trIeHi3Be3lr[oir nornpusarllrlr. Dcp-
TIII{a,',IbrILIe qepTOqIiU 

- YXBOCrrrrLrC
cpelrrcHBa[parrlqntre ouu6HR/J0

V2 J //A,uxu-/

Ll n B ilrlelorcr{ aaucrIILIe paarrlqrrg B Be.rlrrqrrHax creflenn troJr.EptrBar{i{rr rra.:ry-
qeHl'Ifl Cyg X-1 no Ha6tro4eHlr.fill B paarroe Bpelrfl. Xo4 crenenr.r rroJrrplraaqr{ir
c g.trunoit Bo"rrrrbr AoBo"rrr,Ho xopouo ouucrrnaerca Sopuynoft (8) g"ua r{e?r{BBeB.,{-
uoit no"rapnaarrr{i{. 3anlrcrarrocrr (8) c trapaNrerpalrtr pmar : 4,700/6r fur*rx .-:0,49 ,lctcJw,, roryqeHrrr,rrrr{ r4B Harfllrx ,ra6nro4errit,'uoiaaaua ua plrcy]rnc
curorunoit .runracft, a tro AaHrrbnr na [5, 271 (p,n r : 5,04%r f,nar : 0,b0 xnn) -utpirroaoi.i.

'1'attlllr o6paaolr, peByJIbrarlr alraJlrlaa rraurrrx ua6.rrrogeuuft u couocraBireur.re
rtx_c ony6;rulioBaHIILIlIIr AaHHrITII{ yHaBbrBaror Ira BoB\{oxtrrocrb trepe}IeHrrocrrr
co6crBenrroii "u{Hefirroii r,o"naplreaqzrT fi3nyrregrra Cyg X-t or rrosrr H roqu.
o4nano HeAocraroq'afl B ptlre cryqaeB crarr{crrrr(a tr BoBAroE(rroe Birrrflr{r,re He-
ysreIIHLIr BIIe[rII[x ourlt6on trpu Ha.Ttrrrrrlln 6orruofi Me,fiBBeaArrofi nolapuaa-
I{I'IrI 3ilcrilB,irflcr rrac orrrocrrrE,cfl n aro}ry BbrBoAy c uexoropofi ocropo}nHocrr,ro,
I{aH II H cAeJraHHolIy paHee [15i npe4napr,rreJrbr1o.\{y BaHJ-rrorrerrrrro 06 orcyrcrn].rrr
pea"urrrori rcperreHHocrra "ruuer,luoir trorrrp[Baqfta rraryqeuua Cyg X-1 .

$^ Ct'g X-2 : Yl34l Cy*r. Sror o6:oenr tro rrtrorrrM xaparireprcrrrRalr cxo.lerr
c Sco X-1 [8], rro I,IB-aa Bllaqllre"rbrro rre]r],rtrux troronoB rr B peuTreuoBcr(o\{, rr R
oflT]rqeclio]I AIratraBor{e rrcc"rle.{oBarr ropaBAo xyrfie. illrnefiHas noJr.flpr{Baqrrrr
otrruqecHoro u3rryqeflI4fl Cyg X-2 pauee u3r{epflJracE roJrbno Bucnasarauou [3]
B llirrerpaJrbrrorr cBere, rramermeM tro.I.Eprr3aqtrw - 7 96 lr rrnrepuperr,rpoBaB-
II]erI ee rtali rteiItBBCBAHyro. F(p.Vronaa fio,Ilfiprraal{rrfl v arolo rrcrosHrriia rrrrr{e}I
Ire_fcc.rrcloBa,'racb. rlaur rra6.,rrogeunq .,rr.rneiinofi uo,rlflpr,r3ar{rru cyg X-2 s
197u-l 974 rr. B rrerbrpcx qBerax nao6pa;rieusr rra prrc. 7. i1o-elr4ulro,r"y, 6o"ru-
{ilar1 riilcrrr pae6poca orAeJrL'rILrx roqert cBtr3aua c BrraqnTeJrbrrr,rnrrr oruu6Hartrr s
na6nro;1enr.rxx Droro cna6oro (14-15*) o6renra. [.,ra npooepxr( HaJrrrqrrfi pe-
arLIir,Ix rtelrerrcnull I]aptuterpoB troirflprr3arli{rr NrrJ rrpoBeJ]rI aEraJIrrB ;lucuepcuii
sa6.'rro;leturl"I, aIla.[orlrqur,rii nsrno.,rneiruo-rry 4ra oc-ex na6;rro4eulrft Sco X-1.
l'es;,.t11,1'',r,,, arra.{rraa [pi,rBeAerrri e ra6.[. 6, uogo6nofi ta6r. 3 g",ra Sco X-I .

1[arrrrr,te raS,lnqt,t rrolta;bIBaIor, qro rrrr n olrrorl rrts ro.rroc tseporrrrrocrr, lrajrr{qrrf
iica"-Ibrii-rr rrarrenerilrrl rrilpa\rerpoB ilo.-raprr3aqr{rr ]re rrpel]oc.\o.lrrr 0,9Ir, xorx
;(Jrr rtcriorophr\ rro.roc rr ilapa_\rerpor (ntrparre.rp u :\irtl O u R) orra Ioso;trLrr Ao
U,90' C)rcro4tt cireAyet, rITo rorfl -\Ihr rr \ro;fie-\I Barronoapr.rrl, uepelrerrrrocrir rro.rlrl-
pl{saqrli{ Uyg X-2, tro A.nfl HaAe}Hrroro .'loria3are.f borBa ee lr}rerorqeroclr rraS,trLo-
.(aTtr, t i,tIOI {J }taTOl) I ra.rIa IIe,{OCTaTi), r rr( ).
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I'trc:, 7.Sas1ror.nrocrtt p rr d ot U)t y Cyg X-2 no Ha6[roAeEuEM B paBJrI{qEE're Aarlr

IicpruHarr,Hhre qeproqHrr - cleuHrre BeJrHqrlbr -o- E;rs naxEofi rloJrocbl. CHo6HanI{ orMerleribl HeYBepeII'

il bre ila6flIotrcuH.a
,' - 30. VII 1970 r., e - 16. YIII 1971 r., 3 - 10. X 1971 r., 4 - 18.yI 1972r', 5 - 18' VII 1972 r''
{t 15.VIII1973r.,7 - lit. IK1973r'.,8-21.IX1973t.,s-25. VII1974t.,10- 27.VII1974r.,
/I - 10. VIII 1971 r.

Cpegrrne Brrillrcrrr{fl trapa}IerpoB lrugefiHofi 11oJIflpI,I3aIIuIl Cyg X-2 (crt.

ra5.n. ti) roriaBrnBaror 6rrcrpr,rft pocr c yBeJrrrrIeul4er[ AJrrIHr,I BoJrHbr, qro'
lloo6qg loRopfl, Ir0 xapanTepllo AJIfl rleTfisBeaAHoli tror.Epl43ar{rlu. FIo roqHocrl
orrpeAeJrerlrrfl CpeIIIlIx BHaqeHLIfr B IIoJIOCax O u, oCo6eano, R AOBoIr,Ho HI'I3-

rra;. fIoDToNy ocracrcfl noHa rjeflclrblt\I, Ir(oil{[o rld csr,ITarr, peaJrr,Hofi aHo-

r\raJtbr{yrc BaBLICtlrtoorl rrapaNleTpoB lloJlflpl4saqlru Cyg X-2 ot AJIIrIrbr Bo.IIIrbI.

Ta6"urrtlaG

z,u

IIa}raMer

I

i

I

l,
I

L

n

tl, lL

5-' C-q t,
jt)

Jl-
Jl-

T
t-' .,,

F ro:,n

148
14,

+o,06
+0,13

+0,r7
1_0,'t4

t ,2i

L ,27

+0,2L
+0,22

+0,52
+0,43

0

t ,08
1,

1 ,08

+0,53
+0.5B

,420,{3
1.,07 

I

t .00
1,07 

I

i ,83
t ,6r)

106
10

-0,04 I -o,ot+0.15 I t0.11
I

0 ,13
L ,34 I 0,76

1 ,00
I ,34 I 0,76

t ,88
1 ,63

+0,47
+0,29

0,19
1 ,36 I 2,34

1" ,00
r ,36 I 2,34

.t aa

I ,94

76

5

103
7

1 ,96

,00
t ,96

2,10
1 ,77

ller X-l : LIZ Her. Onrrrqeclia.s ucpclleHlrocrs HZ IIcr [8, 9] xapnrirt-
prr3lr'crcrl 6or'ree iurrr Nrorree peryirflpHr,rtrrr,I rrBlrclreIrIIrN{Ir 6JrecIta o ilcpI{oi(o}I
lrT 1tn, coBrratAarorqrrrr c trc]lrroAoNt pcrrrrelroBcrtrlx Bartrelll{ii, II3}teIIeIIiIfl\1II
giluTOTIi peIITIeIIOBCI{OIO try"qLoapa II [eplIOAOrI U3]ICIIeHII-g JIyIICDLIX CIiOI)O-

crci'r. Ilelreneurrrr 6Jocria r.rrrreprrllcrr.rpyrorc.[ nan c.[eAcrBr{e uraBlrlrlr 06pa3o}I
rroor{rIo l)oAr{oro HarpeBa rIoBepxrIocTII rropnraJILIIoii SBe3AIJ peHTl.cIIOBOtirIlI

r,raJys(,rl,re]r; aIIIL.IIIT]',1i1 L{x B B cocraatner 13'11-11rT9. I{lrcrorcfl YIiIlsar{lIE
I{a }rcpetlririrprrocr[1 i] rrSNt(rrrerrirflr 6irccfia, BoSN{oiI{[o, cB.ESarIIlbre c 35-4nen-

I

I

I

L.

iJt

B /r/r\ nttt -'

rl
ol"l
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rlbrll trcpuoAoll noEll,rre[fifr rt ucrl0SrroBelrrrrl peiirl'eroBciiol.o 1r3.1)rICHIIrl Ig],
a- TalU-Ite IIa cyr{ecTB(\I{Hr,Ie u3}Ie}IeHlr.fl IipIIBoii 6.lecrta B lrpoul.riro}r [8, 32].
Jlnrrcrluas no.lr{prrsarlirrr onr[qcc]ioro r.r:.r5q6.rura I{er X-l panec Hrrricl; Hrl
Ir3) qaJIacr,.

.llarnu rra6.,rro4euns ;rnnertuoil no-trxpusaqrrrr r,ra.,rvq0Hrrrr IIZ Her (crr.
ra6;r. t) 6r,t.,rrr uaqarr,r n lg72 r. B aICTrrIpex r{Berax c r{cjrbr,l rrcc.rreAoBlrrirq
SaBrICr{NIOCTTT naparlcrlloB uo.liflpii3aI{rrr.r oT I,'rIrrrirl Bo.rI}Irrt rI 1}r,rr{B.-Ie}rrlfl }tx
BosltoiHrroll repelletlrlocrir. R 1974 r. ira6rrogerur.a nc.rrrrcr, i.trrrrrrrnrro6paaorr
B no"troce B g;s 6o.nt't' 1t'ra.urrllul'o I4ayrrclrrrr Bp(,rreHrri-;rr uarilrrerinil trueiirroii
ilOJi'IrIpI43a qIIIr.

Pesyirlrarr,r ilIIaJIIIBii .riLICn0pcL{rr rra6.rrol1at.ru,r\ irrraqu}rlui uapalrerpos a1

,l u \IIfl paSru'rx ro.rrcc npr4BcAcru,r n ra6;r. 7, urra;rrlnrurrofi .ra6,r. 3. trfa arrri
AalIIIhIx c.rTeAYCT, qro IIII r ogHofi II3 rlo.loc ttc rta6.,i-roj{itcrcr{ orarl,IcrI4rrccHII
Srlaqunrbrx paa;[rvnfi B rrapa]rerpax no,'rflprr3aqr.rrr, r,r nccs paa6poc r{3r\repcrr-
HIjIX BCJII(qI{H q It u lroirieT 6nrr, uo.,rrrocrrro o6r,tcrreH c.TvqaiiHr,tlflt ouru6nttlrra

Ta5,rrrqtr 7

O"rrr*rf

1/
n

Q,tt
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It tu"/n

-0,06+0,03
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0,05
0

0,86

+0,12
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r,23

-0,{3+0,07

0
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| -0,0s+0.07
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0.04

,06
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-0,03+0,27

0
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0
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l

2

-0,15+0,11

,15
0,03

-0,04+0,24
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I *o,zO

0,2ti

250
15

/tl
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24
, 84
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,06

I

,00
,71

4,52

0,21 I 0.31
0,25

0,83 I r
,rt
I ,85

1,45
1 ,33

2 ,01
1' ,72

ua6rro4euufi. 3ro, oAHaHo, He r,rcrirrosacr Boalro?firrocrrr rrarr.rqlrx y HZ Ht,r
ue6o;rsruzx trepl{oAuqcciiLIx trrB}rcHerrrrii rr,rrrofrHofi no.nnprsa{r.ru, cu-rr3arrrrrilx
c aSSerrralu{ paccesrrr4rr cBeril r auroc{epe HoprraJrr,Hoii anea4r,r, B raBoBo}r
Arrcne ariltpeqrrr [9] n r raaoro\r uorone (crpye), r{{}tr{err or noprrarr,rroii
SBCBAnI It polrrreHoRcliolly rrcroqulrriy. llpt4napure.nr,rrufr aHa,ltr3 Hirrlttrrx rrir-
6nro4etrnrt rloaBoJr-fler BarroAoBpl,rrr, Ha.rl,rqlrc per,v.rlfrp]rbrx rrBlrerrcHr{fr uaparrc.r-
poB noJi.EprlsilrlrIrl c op6IIrarLHrrIlI ileprroAou 1,7 gux rr aM[.trrrvAoii s Heirrri,.rr,-
Ho AecflTDr\ nporleHTa. Eo"rrccr no4po6rroe rrcc.rreAoRarrr{c arrrx nalrcst,rilrri
6y4err nporcAorro B 4a.nr,uelirrrerr.

Cpe4nue 3l{aqclllrfl traparlcrpoB ;ulrrc,rlnoii rrolrrl)irtlqiru EIZ I{r,r oriacLr
Barorc.fl BecrlNra NraJlr,rxru E B ocrroBHorr ue trpeBocxoAtrt orrrrr5oti r,rx otrpeAc.-ro-
uras. 1\'{emaBesAlrax rloJrflplraal{Err rra coorBercrnyroqefi ril.rr{}rirrrqpcriofi urrr.
pore D:,38" ran?ric AoJririga 6r,rrr,Aocraroquo rra,roir [2!].

3afirro.reHUe

Cratrrcrraqccrtl,rfr ana.rua Bbrtro.rrrrrlrrHbrx B 1970- 1974 rr. a ltpnrnrcHofi o6-
cepBaropuu nHoIoqBLrrHr,tx ua6.nrogt'rrnft unrreftnofi uonaplr3ar{xr{ otrTrrcec}ioro
I{3"1I} qL\IItrrfl qerLlpcx perITrcHoBcItlIx I,IcroqHu IioB trpITBoALIT Fi cJreAyrotrUrrI
Pe3yror,,au.r,

1. Y o6rerttos Sco X-t (VSIS Sco) u Cyg X-i (V1857 Cyg), uapn4y c
NIeili3BoSArIoft norapr'raaqreii, nc'porrrlro, utrrecrcfi ueper{crrrrarr rro.rt.fiprrBaqr{.g
ux c<r6crneuHolo rlgjryqeHrrq c aNrrr,[r,rryAofr -0,2-0,40/0, Bpelrerrrrii.s mriala
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It3\Ierrerl4fi .rIiliI0i,iIIOr"I IIo.TIflpI{3aqI{r{, IIo-BI{AIIlIorly, IIopflAIia ]IecHoJIt',Iirlx

Itreii. Ilerrclrr'lr11rr no.urpuaaqrnu galt6o.rree SaIIeTIILI n Hpafiuux cacTflx otr-

rusccrroro j\rrtlrrasogtr iI,-rrrrr BoJrrr- rloJrocilx B (xr,n+ :0,1t3 atn.n),o (0,62 ""tnn)

u Il (0,74 a\ti.M)'- 
if ir.,oorrccn tta6.'rrottcHIIfl o6r,criros C-vg X-2 (V1341 Cyg) ' IIer X-1

(lIZ Iler) HeAOCTaTOaIIiIJ ["II-fI IIaIe[iIIoIO Br,lrIB'rIeIII4.fl BOBIIo;{tHLII II3IICHe}II{II

lrl .u.rue'firIofi no.rxllr't3al{ul{. -r noJr.Eprr,aqr{r,2.,l(,na ;1i'r'ii;rbIIoro r{ccJrc[oBaIIIlfI lIsNIeIIeHrIIr'rIrIHexHoI'
(),TIlilccHofo Lr3.-r)rr(rr4rr penrrcrronclir4x ucroqHlIIioB rpe6ynlrca A.lrlrre"lrIrIIl'lo

tr rr.rl oTril,T0 prltr rrtt6.rrroitcHIII,"I U:t 6o.ntlltnl T0.[CCHOIIaX,

Apropr,l rrnpirrriilr{;r 6.,ialo,r1apr,ocrr, I. A. Itoa.nouoil aa uolrotql B 05pa6o1'lic

rrir5.'rl()ll0]tt4ii rra l)ll,\I. l'. lI. JIarreVpxAII - B IIoAroroBIiL) AaIlHIrx A'r's llalllI'III-

rroir o6pil6<)1 lirr 1t 'l-. c. cunrlonorlr - B O(bOpIIJCHI{II pI4c}'iHlioR.

llr,rr61rt, 11174 r.
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AAEMI{ HA C(]CP

II3BE C TIIfl }iPbIl\ICli O1I,\CT

Ton

l)L)(lrII3 IIrIE C ti OII Oa,t Ip B AT OpIIII
LIV, 1976 r.

HEI(OTOP6IE CTIEKTPAJIF,H6IE OCOEEHHOCTTT
MAIHIITHO-IIEPEIIEIIHOfi BBEBAT,I p CrB

fL C, Ilo;rocvxnua

Ha ocsonarlul AaHrILI\ [2-5] o flcpclrcIIuo('rrr -\rarutl'rricrlo rro;rrr ir rj.ecclitt t8] f) Crll
trpeAtrprlEflrbrtrotrcftIt ctrel{rpairrEbrx r'tarrenesrlii,.rlrrruii ErL II, ca I, si II, Lrc I, Fc II (cucrir_
panL,Earr o6nacrb 6000-6800 A). C/relaua trour{r}ia cBr:rirlr, crrclirjra.rrt,lrrje ii3\rgt1cgyrr i,
tr3rreEerrrelr rtartrIrrHoro tronfl 3Be3Ahr, rrcrroJr63yrr trr(rlcirr, Ear{,lorrEloro poTal.Opa. oriasa-
rocb' sro 06lacrl uau6olr,rneft lioErlcrrrpaqln Eu ii rr Ca I cssaa:ri1 c Irartt]ITTIHItI fiojlc]r
troJro)1{l1Te;iLEoii nonxpnoctrr. Fe I rr l"c II, flo-Brrpnrtorrv, paBrro]reprlo pacnpeAe;1egrJ no 11o-
BepxHocrll It Iioppenflqrllr c ilarHllTrrrJrr troire]t rr 6,'rccriorr rrc rloriaaair]r. fIpr,;1uo;raracrcrr c]-
trdecrBoBaHllc crqc ogrroii o6aactrt liouqoflTpaqIIrr Eu JI rr Clr I, cnsaaunoii c orprrrlarejrr,ribrtl
TTATEIITI{bIII UOJIIOCO}I.

soxlE S1TECTRAL PECULIARITIES oI ItAGNE'Iic srAp. fl crB, l_r5, 1[. s. 1,r;-
losukhina.- Equivalcnt rvidths o{ Eu II and Ca I slrerctral lilcs in tho spcotra ol the magno,
tic star B Crll lcre fcund to be variablc. \1:c try to rcvoal a conncction betrvcon the varia-
tions of magnctic field and spectral lino intonsities, usirrg thc obliquc rotator moclel. Eu IL
and Ca I shorv apparcnt coucentrations itr tlio rcgion at li CrB surlicc iraving positive mag-
netic polarity. Existetce of a second rcgion oI Eu II antl Ca I concerrtration connectecl u,itir
negative magnetic polarity is proposcd.

lro 'rr,ru-v treny.rr.rrprrocrra P crB orr{oc.flr ri ,p-\'flrre cr - Er-r - Sr snes1.
Ito.nu.recreerrr{bre oqeHrir,r [1] rroriilBrrrBilror, qro 6t.tru.rro. coAr]pxiarrrlo Eu _
rJraBEa.s oco6eHHocrr. arofi SBer3Abt, rI ecrr ocrroBalrrre ro.'rar.ilrr, qro rrtrrerrlo
aTuM_ eJrerlcETo\{ otrpoAe.rr.flrorcrr treriyJrfrpHr,le cBoiicrBa B crl3.

Marnrrtuoe uore. FIarnqrlc ]rArrrtrrrrroro uo.r.n y B Crb oriipbrlo Ea6rtoriou
[2]. cor..lacHo ero ra6JrroAeHr,rflri, olro ncpelrr{rHo io, -soo 1o -.1-1020 ec) 6,ti
otrpcAerrLrrrHoro treprroAa. O4narto Creiirrrlq [3] I 1964 r., trcpec]rorpeB AaHur,r(.
Ba6rioHa, Ycral{oBrr.rr, sro E$fe}irrrBrroo 11, rralnrrrrro" ,ro.r. 13 CrB (uonyur,rr-
Tg9-r, $ororpa{revercritrrx rra6.,rro4eanr'r Bc6loxtr [2]) rrarrcrrgcrLrg c treprroAo.\r
1895 upu BHaqrrrL,.rrbrrou- paa6poce orAerbHr,rx rra6.troAerr.rii. llpector, ' gr,,1r.r
[4] uo Ha6.rrroJ{errusrr 1966 r. yrourirr.rrr rrCprroA. [o.-r1-ut'rrrraH r{}rr.r }iprrBarr
I'I3\IeHeIII{.fI llaIIliITIIOrO trO"Ufl XapaHTcplrS}'cTCrI CJIeA\rtorqti}rrr S,,letrcHTaNrri:

- N{olrenr [IilIic[tryrta rIoJIo]rirrrL,.[Erroro trrarrrr.rrrroro nr).-]rr Hrixo/{rrrcfl no
{opuyne:

J.D.,,,",. :2434204,75 1 1B(]1r893 E.

X{onreu:r troiro;{ir.rreJrbrroro HpoccoBepa Ea\oAr{rc.E r,ra 4roJr:rr\-.rr,r:
J.D. (poss. crosso\'er) :2434217,50 l- t8g4856 Z.
Ha prac. 1 upnnegeuo r{a}rerrcurrrr nrarrrlrrrroro tro.-rfl II" $ crl} c {aaoir .

Paa6poc Aarrnrrx lla6xoxa B rrnrepBa.rre 5 .,rcr 6o.,rr,lllufr (n ri paaa), ,,.0i cp...r-
rrrrc orliJroHclrrrfi orAe.rrlur,rx ua6trogcunrl or yriaBalrlroit riptraoir. 3To aacranrr-
ro flpecrolla rr Crcpua [4] nposccrrr trpoBcprry AJrure,rrbrlrn\ l.ra.rrcnt'rrriii rrar.-
rrurlloro no.rrq. Ro"ur,Irrorl paa6poc, uo npafrucl"r trepe qilcrtrrrrr{o,;lef,rclilnr:e;rlrrg
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o6yc"rroBneH IrueIotrIIrr{c.E BeI{oBLINI

rr3rrerreHl{Crl B sOprle rIarIII'lrIloii
ripUBoii, oco6eIrHo 86"'IuBr'I //r,r* ,

rrTo coorBt'TcrBYcr 11. mrn. l'ari
I [pecrou I,I CrePu BIJsI'lcirlIiIn
3TIaqeHI{rl 11. utat rr 11s rnln A,'LfI Iiil?li-

lloI'0 ce3oHir, YltaBaHHoIo B Ta6I.1.
B cngar co ctrcl{TpaJrE'I{ofi

ABofrcrBeullocrblo B CrB (P :
.-- 10,1196 .rICT) NIClrIiHo 3atroAoa-

l)r1Tr, cyrqecTBoBAIIIIe AecflTItir()T-
lrcf o IIepiloAa y llarH1ITlIbIX rr3-

}II'IICHIIfi, B OCO6L'HIIOCTI'I 3TO OT_

rlocrITcg It 11. 111111. Ec,tr ee uetio-
BIne ,I3IICHCIIrrfl pea.rIbIIhI Ilt [.rIaB-
III{, TOfAa npeAtr0.[ilra0]Io0 llp nrin

AO.'r ?riHo trpr.lllf rb SHaqeHue, 6.[u3-
rioe HyJrro }IeiriAy 1948 ll 1952 rr.
Iia6rroH a 1958 r. ory6rllnoBa.l
(,Al{rrcTBerlHoe Ira6JIOAeIItrro ll lIlll'-
IILTTIIOTI 1\[I4III,I\Iy]Ie B TeqeHI'Ie

ITCeIO STOrO trpolleaivrlta Bpello-
rir.r. Ha pfic. 2 nplrBeAerrbl lroill{al-
IIbIe CpeAEI4e SHaqeHIIfl /1a t,r,,x I{
lle urin c trpoII3Bo.[brILIMrI d-aaanr'r,
coorBercrByloll{r'lN1rl P : 10,5 .rcr.
I{a npunofi Ber{oBLIx rIs}reIICIrItfi
II , nin ga6.rrroAeuue 

. 
Ba6noxtr or-

]reueHo SEaltorr (-?). B anrycrc,
olirn6pe 1969 r. r\. B. CereP-
rrLrii, B. M. FtyururanoB, H. C. Hu-
ri1,.,run [5] I{3MepI'I.'II4 rlarElrrIloc
lo;le pCrB c [ctroJrl'soBarrr{erl
$oroa;renrpflqecHoii TexHl4r(rr.
llaruuruoe uole, otrPeAeJleurroe
LIMIi, 6blJro [or-IoiliuTe.tr,Er,uu Bo

BCe MOMeHTbI IIaIHI'IT HLIX MI'IHtrMy-
rroB, qTo troArBeprriAaeT rlAero Be-
rioBbrx r4BMeHeHI{I'i eHaqeHuft //.mrn.

B 1970 r. flpecrouou [6] 6rrno
r'r3r\repeHo cpelHee noBepxHocT-
l{oe :[rarHrrrrroe ro.lIe Anr B CrB

I II s | = 5900 -:- 6100 ac ro Pa3-
pcrl cr{HbINI Seel\{arIoRCIiI{]\f I{OIIIO-
IIeHTaM Ha BLTCoIiOAIICtrepCI'{o}I-
rrbrx creltrporpartrlax (2 Llnn),
cHflrIJX B +aaax, 6"rnexrax ri {a-
SAII TOJIOHiIITE.TIbIIOTO I,I OTPI{qA-
TL..-rblroro IipoccoBcl)a coorBercr-
BEIIHO,

f\a;ree C. Bo.rr$ u P. Bo"rr{
t71 tror(aBarrLI, qro cPeArlee tro-
Bepxl{ocTr{oe l\IarrIIrTIrOe uo;re l,I15i
rreH.sercfl n nPorunoSaae c npo-
4oar,uofi Hot[rloHeIITofi ltaruuruo--
ro nonr | 1/o l. Oco6cFllrocrb Hil-
6.,rrogaeurrx rrBlIeHLrHr'II"I u I I/s 

I

Silli.rroqaeTcfl li ro\t, IITO B TelleHue

.4g 1 Zt

0

- 400

- 800

0

Prrc. 1.

4Z 0,4 0,6

fle

/000

0

-/000

u

Plu,c.2.

Prrc. 3.

o.8 0' PaJz460,442

T:

\
h\'

\
N

\io

- /t100

t2l

t

,..*2-----,
1

i tii t 'o'

mtn
t/l/

iol I--'

,:'r-r
,2 ota. o

o/'ob.o

-* 
o -:J5i

oo
,foc0

/000

6000

s--d f
&ro\&b/\/ir\^/t-6

P/
\./
)r/



ro.rrHoro treprroAa lioJ'rc6aHtrr:r Ha6Jr(lAacrcfl ro.rrblio oAHii BO;rHa (puc. 3) . B c.lr,-qae, IiOIAa SBeBAy IIOAOJIIIpyIOT HaK,rIOHlIbIlt pOTaTOpOII C trLlflg,'tftHrrlr trrarlrr4T-
HbIII ro.r-IetrI, Ao.r?riHr,r rorrB.rT.rrrr,c.E ABoriHbrc Bo.qHbr I It"l, Tali HlH HaI{6oJb-
mue HatrpflilieHl{ocTl'I lIarHI{THoro noilfl rla6.rrrcAaloTcf{ r{il ro.lrocax ll lIIs I6y4er npoxorr'rr' rrepLrB rra.crr\ryu DcriHr.rli paa, riorla | 11" I ru-roi"', io'aricrpetryrra,

, trla ua6.rnoqcnr,rii ge;raercx BbrBol{: y p cr13 oArrrr Nrarrrnrrir,rii no.lroc Ao,,rL,[re6Heaer ua nu4ulrofi no"rycdepe auea4or, rr ariBrlrop He rrB.-lrrerc.s tr,-rocriocrbro
crrrrlreTpr4r{.

Tanyrc Fiaprr,rHy trr,lrcrreHtrrfl I 11, I " I 11" I uorxer Aarb, no_Br{l{rr\roMy,
MoAe"TIb MaTHTITHoI'o [o"Ilfl, npeACTaBJrflrori{ero co6ofi AIrIroJr,, crrculenul,rfi BJo,-tr)

Puc. 4.

cnoerl ocn clrtrMerprrr,r or r{crlrpa aBeaArrr._ Clreulerlrro-nuro.rlr,rrafl llorrtpr,rrylra-qrlfl, r(oropa.s 6.nra;rro Bocnpor.rsBoi1raT ntr6.tiogaeNroc lrafHrrrlr()e ro.rr0, rilpitri-
repl'I3ycrcrr Ar{rroJrl,rfi,t]r crreu(rrrrrl'nr ,1 - 0,1 R, rA(' 1l - prrlrryc BBeB;Ir,r
(lyc_' 41 . X{arrrnrnrtii trltuu.rl, crtt'rqcutrt,rit BAorrr, cnocii ocrr cr.rrrrterprrr.r rli
p,_! 1j or {o}irpa BBCBALI? NI();ri('r llocrpolrBBccrrr.rrr.rrr{ryllbr r.{Brrerroru,i 1g"1r,lHsl.

-3001200
:J00

500 200
650 300
750

700

trl[Slterrerrrrn 6;-Iecnfl...tDoroa.ncrirpr{trccrlrc rrar6;rrolerrrr.s 6rc,cna [3 Cll],
BbIrIo.[I{c]rHbIC HiI 13" petfrerirope I{pt,rrrcnor,i acrpcrlr.rsrr.recrioii o6cepriuropr,ru
3. C. Epo4crioii [8] r] rcqeHrre 1966 u 1968 rr., roi nenrrr, uro 6leiri B CrB
rr3llerrflercr{ R Tpex r!u.rsrpax c trcpuoAo]r r.rB[rcuoHrlr{ }rilrrrrirr{oro tro1rr{.
Arrnrrary4r,r B rro.[ocax [], l] t l' pienr,l:

Lm,. :0*,03, Lntr, -- 0".03, Anzr. : 0'",02.

ltPunr,rc 6;recxa rprIBeACIIbI Ha prrc. 5. @oprrr,r riprrBr,rx trr3]rclreHr{fl 6.ucc6a
u I rl" l_uogo6ur,r, oArrario ."14 I 1/" I rpolrcfolrr, ^6orcrp0e 

rr nrreArrrecrB\.er
ctra,(]' 6.rcctirr B Jr vsirx B t U.

.I4arrerreture .ly1eryrx cxopocreii rr DnBirBaJrelrrrrrrx urrrprnr rrexoroprrx .Trr-
nuii n crlexTpe 0 Crts. Oruocrrre.,rruo xaparirepa r.ralreHerrrirfr nnrerrcneHocrcii
rrarrltli rr .[yrrcBLtx criopocr(,I"r ll .'r rrr(,i]ar]'pr] Her AarurrErx.
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B 1969 I. B Iiplrrlcrioii acrpor[uar.ruccxofi eS6crpnatoplau 5br"u{ Haqarli

cnerirpaJbHr,re rra6nro,lerrrar B CrB na ro.ilecltone 3TIII. Ilo;rltuen 6o'nruroft

ua6;rn-,garc;rrHr,rfr narepr{aJl, oIi-o.rlo 50 cueHtpo-rpti}IL{. 6oilr'uurrcrBo ctrel{rpoB

tro,rrvqcuo c Al{ctrepcl4"t 6,2 Al.ttu y tI*. tr'Iccilt'Ay0}Ian o6Jlilcrl ctrclirpa

i; OOOO-0200 A 6r,rna nblsparra rnaBHI{NI o6paaort uoroN{y, rlro o6u'rne 'rrltrruii
r{ ct{.rrr,rrLrx 6lcu4 r 6olec xopor*oooluosofi o6Jracrl4 crreHrpa B CrB (F0p)

,,e rroaBo jrf er rrpoBoAlrrb IlccJreAoBaIrrr.fi troBeAeHrrfl ;rrarrrafi Hcltoropllx
Dire\rcgroB I{B-aa rpyAuocreft paBAeJIeHIlfl 6reIr4. O6lacrr, 2t}, 6000-6700 A
6o.,reo cno6oArra or crouror* 6neug, rr n roNly il{e B arofi o!r1c1u puctro"rroiHt'Hl'I

rrau6once uHrcIIcI{BIIbIe JIITHI/II{ peAl{nx selienb Sm II, Eu II, C(l II' 13 'tro{
;rc o6lacru I1r{ trpoBoAr.IJII{ trOflCr{Il II IICCJIeAOBa}IIIC IIOBeAtrIrirfl .tunr'ru Li I
(6708) tel.' IfBflAt cJroirruocrrl cncnrpa B CrB B ctrcItrpa.-rl;roNl IrHrepra"{c il$00-
5000 A; 

'"gouo.rr,rro 
rpV/IHo o6napyiHutE, ItBN{elIeIIrIfl oTAeJILHLIx ''IlrHrrli' xorx

iir.."rii"lz], u1o IrII.q cncl{rpa He ocraerc.fl rrocro'{HTILINT' Ha6"IIoreIu'1rI R 06-

.-rac1.rr i,I 6000-6800 A rroaBoJrr{Jrr{ [our,trarbc.rl oqeHr.lrl trl3rroH(-rrrr1fi Ht]lioro-

pr,lx cnctirplr"rrrrrrr,rx ;rr.rrrufi (ra6r. 2) . Br,uro oro6pruo 1B Cnelirpol-ilaI{II

$ C.n ea tgzz r., crrflrbrx r{a rrJracrrrr{Hax Kolak t03aF. Cueri'rpr,r xopo',,o re-
pei{IlbrBa.[r{ IIeprr0/\ rrarrerrcnuii ]rarHlrrrroro IIOjLs II 6necrta p _cyB' cnetirpa.nl-
IIIJo JIIIHI,III, -VliilBalnI{blc tl ta6;r.2, ffifu6Ofee lI}lTCIlCIdBIIbI,6eg fiRIILIX 6lCn4

r{ }'A06tIt,I jIJIt{ Il3}1epgglifl IyseBbI\ CHopoCTefi. @ororre'tpllqecltlt6) I431{IIpCIIILI

irpOBojll,I.tu6b rtii ,\triltporitOrOlrorpC G II. llarrellfl.r11ngb 1Ie T1;'r-ILl{o ;1I{III'1I'I' IIO

rr' Ecrrpo])irrnnr,ril cugrlrp" n6.unari iIr{HiIIr. Br,r;rtr ilocrpocHL,I liorrr}' rllll .rr^I'r.Iill ji'

cooTBercTayroulrre lltsJrr,r,ror.r r[lealr trarElITiIr)r0 nepI4c,1:1. iI:'r i,'1C.6 tt.3o-

6paarcutr tiprlEi,ri) uSNIt'IlltrIItr,IfI 3;.iBItIlil.rIeHTfILr\ lIII{prIII HClio'l]ollidx JIltlltiil Ii3

,JiO,i. Z c (iaeoii. ][o;tttro cAo.rltlrl] 3alt.rISqL)IIII()' alro rr c-ilLrItl'p1l 1-1 CrB lrrrcror-

C'T 3iIII(ITIII,T() I13lii']IL'IIIIil iTIITE]ICI'IBTTOCT'Ei Y}iilSiIIIIILIX 'TIIlIIIIII' iI DT'{ I1311('IIOIII{'1

il(,1)IlOXIrqIrln.
13rrp,e;1url;to;Ii{,ill!-t,t0IIll]ilRII0rt0pHoNIpacnpL]A(,"]I1-r]III1,1DJIo\Iei{ToIl]IillicIIil{iljtL-

lIafl 1iltr0lrctrIr,,lr{lo.r'b ;rritittii Ao.iIa-i11a ria6,uo;1arr'ctl rrpfi trpoxorrii(crrl'illr ]lciITpa
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TrJ;IiecrI{ o6"T acru, n roropoii c}ioHI{err1'}lrrpoBaH ;lanur,rii i}.rc\i(,rir.. rrol)(,8 rl(,11.-
pa.lr,Hrrrt trepxltlraH (u.,roc,riocrr,, r roroporj "-reTrii.lr ocL llIaIlrl(,rirrrr i4 IjiirrpitB.rt(,_
HrIC Ha ua6lro;larerr) . IIcc.rre4oBarrr,re troBeJICrrtrrfl ..rvrrcBrrr\ crr.,pncr.ci-r, nr_
pc/Iel,IeI Hblx IrO TClt ilic "r]nIII,IflNI, I{OTopbrc DoriaBa.[II IrSI(,tr(,H]rE rlilToltcuntIo-
crefi, l,roirier -vrorrHurr, Iiaprlrlr-v pacnpeAc.xelrlrrr aJICtr(,nroll ro rroBCpxlocl.rr

&: Ta6"rrrrra2

3.:relreur JInnrrs, .E, 9neuerrr ilrrHrn, A

Eu II

Fe II

CaI

6717 ,68
6645,It
rJ4J i .D4

6516 ,05
6416,91
6515,69
6512r,60
6432 .65
6499.60
6462,43
6tt39 ,07

(.tr I

Ba II
Cl II

Si II

Ft, I

6162,20
6144 ,29
(ti41 .7
[i:;l,8
62i 1 ,8
63,16 ,7
6371,36
6430,62
6400,01
6393,61

sBeBAIJ ]3 CI'J3.- /{;rr orpeAe.rlcIrI{r{ Jryqcn}rrx criopocrcr-r cnr,}irpr,r nl)orrepfl,'rrrcr,
Ha npr46opt' IiSA-2. Iloloincnue JIllrrur-r onpcAcjrrirocb c roril;ocrr,irr -l-[),0ir A,qro coorBcrcrByer cFiopocrr.r .' 7-2 h-ilfcet. rlo,uo;rieul,re jrlllrufr n cnerirpe
cpaBrrrrBanocb c "rrr.rrrr,rElrrr Ayrr.r Jll1}t (ar"lac cnenrpa cpatsrrerrrfl 6lr.r npegra_
prrr('.rlblro cocraBJrcrl, vroqlrcrrlr ro.rro?riclrrrfl ;rnirafr Fe tr Ne ts cuertrpe ororo
trrcroqHr,{rirr [10J), nleroArrria r,rBrrope]rufl troJoi+ienr,r.n ;rrrrrrri.r ua llBA-2 r4 otr-
peAe"rrenrrrr rra arr,lx r{B}rL.peHnr.f 2.7. ria.Troirierra rro1po6Ho s Illl. }3ca o6pa6otnu
AarrHrrtx rrpoBoAr,rJract ua 3B[I.

f{a.'rt'e 6r,rnu uocrpocrrr,r rpa([fifir rrBNreucurrri .rlylreBLr\ crio]locrefi, on_
PEAEJIEIIHI,TX IIO JII4III,Ifltr,I P-gAA SJIEIIOTTTOS. OTiAAA.iIOCI], qTO Z'7, IIOqTI.I A'r]'{ BC(,I
aJrelIeHToB I'ISNICILflIorc.E trepl,roAurlecrilr II clrrrrponno. -\nu.rlrryXa lrBlretrcrlrrii

"-r 
B cpeAlrell oAllIIaFioBa rr paBrIa trpu6Jl43r,Ire.nsno 10 tiillcet. f{.rn rrerioropr,rx

eJrelreHroB IiprrBrJrr cirerHa crreqeHbr rr no saSe r4 rro Be.rrrrqr.rne 2:?. 06paqaer
IIa ce6fl BHII[ra]IIre oco6oe rroBeAer{I{e .rrrnnr,.rii }'c I I: r{('rioropr,ro .rrrrrrr4rr B1'(}ro
IroHa Boo6qe He lrcrr,lThrBaroT clreqeHr4r?.

flouurat'ltcfl cB.gaarb crrelirpaJrbHr,re LrBrrelrcrrl4f c IrB]Ierr(,rrr{rrrrlr trraIrirr-
Horo troirfl 3Be3Abr, trpr46erHyB n r\roAeJrrr Hari.rrolrrr0r.0 poraropa (puc. 4,i).flpu saac 0,0 uo;roaiureannufi rroJrroc BbrxoArrr rra Br.rnr{rr-\'rc uolyc{rt 1,vsBeBAbI. Ilpu Saae 0,3-0,4 | Hrl xocr-uracr l\rancrrlr-yrra, flo"Troirir.rreJlbrLrr-r
trOJIIOC IPOXOAI,IT qE-IITPAJII,HbIfi IrCPUglrAH, A trIAIHI'lTIrAfI OCI] PACTOJIA1ACTCH
BAOJr,b r{(')pr'rxrrarra. l.Ipu $aae 0,6 rpoucxolrrr c}rerra ro,rrflpirocrr{ tro.TrE: r.r3-3a
nulr6a IIosB,rr.scrcfl orpr.rrlarenbsufi lrarrrrarurrfi uo.;rroc. flpu {aae 0,g, Hor.Aa
MarrrurEafi ocrr BrroBr, oprrerITrIpoBaHa BAo.Tr, IreprrIIlrarra, IIo,rre Aocrrrracr
MaHCrrlraJrbr{oro orpurlareJrLHoro ar{aqeurr.E. flpu $aae 0. 0 upoucxoArrr c}lerra
troJrfprrocrl'I uo.ra. HapylxeHue cr.IhIr{erpr.rrr uaruuruofi riprrnori Br,raBaHo 6oJr,-
mefi lanprll{erHocTE,ro Ha tro.rloxirrre.rLrrorr \llrlrrrrlro\l no.-lroc(, r{ Te}r, qro rrprr
0 ;r gO" tro.rroi+irrreJrlnuri nolroc [poxoA]rr 6.lr.rirre ri oriBilropy r{ AoJrbrrrc iril-xoAnrc.tl na ntrXrarrorl no;rvcrlepe BBeBAbr, tr(,lr orpr4r{arc.-rrllr11.

Tenepr paccllorprlll IrBr\IeHCrIrrg L-r c LrarreHcIlIlr.flrrll ]rarnnrrroro uo.ug, Ile
puc- B BEAHo, qro cllHycorrAa.rlbrrrlC rro.rre6ann-rr z'l fiporrcxotr.ET c alrtr.IrilT)'Aor-r
trpurrepuo B cpeAEeM l0 n;nfcen. flpu {ase g : 0, riorAa rro.-ro;tir,rrc.,rbrrr,lr, tro_
JIIOC BLIX0AIIT II3-ail Iipa.E Ir ABI{}IIeTC.s Ir CTopoHy ua6.urogare;t11 , a C)Tpr4qaTe"'rr,-
nrrft ygaraerc..a, paAr,laJrf,Harr cxopocrb enpouirenofi o6.rracrrr orprrrrare.rrrrra,
T. e. oga upra6.rrziriaerc.a H rrarr, rian r,r tro.Toirirrre,rr,Hr,Ifi rroJroa; ,irrr q :0,,3;
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Prrc. 7.

IiOIAa t{aIEI{THafl OCL COBIIaAaeT C IIJIOC}iOCTLIO l\Iepl4AllaHa' a BeIiTOp CHopOCTII

uoJr0}}(II1'eJILIIOIO trOJIIoCa trepIIeHAIII(yJLSpeII H .nyqy SpeIII{.fl, I{yJIIO ptiBlra }I
paAuanbrrar{cHopocrb06racrl'rEuII'flpllq:..0,60'HorAatroJroEirrreJI['IIbIft
11o.11oc clrpbrBaerc.fl Ba JruM6orr, a orpr4r{irrerbur,rfi uoJtroc 4BrI}lierc.ff B cropoHy

EafiJrroAareJl.fl, z)r IrMeer MaricrryaJrbgoe suaccrlue. npilOi-O{8, HorAa uar-
HIrTIIa.fl OCb JIeE(IIT B IIJIOCITOCTU MepUAIIaHa' .[yqeBa.A CHOpOCTI' O6naCrrr EU

BTJOBb paBHa Hynlo (Torlllee roBopfl, oHa trporoAr4T_qepe3 cpeAHee SHAqolIIle'

coorBercrByroq"u .ubcrBeilrroii cropoctu BBCBArI). Itaprlrua r{3Me}IeHI{ii c}io-

pocTLI o6lairlt Eu cnugcreJlbgTByeT o To1\{, qro 3ra 06Iacrb AoJl?r{Ha IraIoAIIrb-
c.fl B pafioHe tronoxillTeJlblloro \{arrlr4THoro no'xK)ca'

Itapruga I4BlIeHeLII4fi altBtrlBaJleilrsblx IxI,IpIrIt Wa, (crrr. puc. 6) uogrnep}It-

AaeT HOIrqeHTpaIII,rIo Eu x nonoEiIITe.rIbIIolIy IlaIIIIITIIolly nOJlIOCy. /fcficrnu-
TeJrbrro, trpu e : 0e2 -+- 0T4, IioIAa IIaIHtrll'IIil-s ocr, pacnoJlalaerc-s -n tr"-io-

c1ocrrd 1repr{Alrarra, z'?. o6Jracrrr Eu panua TIyJIK), rraficrlMaJIb}roc Srlaqellr{o trprr-

HUIuaeT tr{ EHBI4BaJIoHTIIaTI rlltr4pI4Ea, a [IrI4 Saae 0{'8, }rOIAa I]a BIIAIIIIoI:i troJy-
C$epe 11po1gAIIT OTpllqareJlL;blfi tro11)C, aIiBI4BaJIeIlrHsfl IxI4pI4]I8 I4lnrr ]II'I-

IlnltAJlbIIa. tr4AltettCrtng .IyceBblx cxopoCreii BCcI 3Jf Ir0IiroB. IacCIIol'pclllli')Ie
Bbtlle, CoBIIaAaI()r no tfasalr 1I B CplAll(Il ilo all1r.nl4r)'Aau. N[oirirlO 6U''ro 6nr

AOII-yCTI1TL, qI'O Ir J)ilCnpeAeJleHlIe IIx ilo noBepIIlOSTL{ Cx(lAIlO, rt'lt 6O"T cc, qro

j'.'
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I{3ll('IIt'lIIl(f APYt'ux 3.-Iclle}{ToIl B rl6iqell -ua.rro oT,uIitlacTCri oT n3rreHerrl,rrlr
tr4li.Iirr Bil r.rcri,rrroqeuuenr F'e I r,r Fr: II. IlJruaxue arrrr"TrrryAr,r rari,:He roBop.rrr o
?olr. rrro errr SJIerroHTi,r cHoHqerrrprlpoBaHbr B cxollrrbrx rro paStrepau o6.lacra\
r6"iI rt ;lrr II o.T oiltlir Lr.rrbHor o ro,'I Io c a.

Bnu,rtrtte.-rrnrrI,i upoc-uorp ripr{Bbrx rrarrouLtrrr,rfi .[yqcB]rr\ cnopocrtfi Lr rsr-
rurrcrrBrrocrcii.rurrrrrt Eu II, Ca T, Fe I, Si II, Cr I l,r ,rnuo.npori;u.rrurfi l.t,II
IIoriit;]il.rI. qro ilrOIIttcrctl \apa]irop rra]rcrrcrr]r,i\ n II/i. c $aacrl. Ec.rra n IIcprjor"i
sf'r'nIDrrr rropr,rora go riraar,r 0'2-0:4 (riorga rrogB.rrrrirrcfl uo;roaturr..rr,rrlrii
[(r.-rror-', ]rilrrrrrrr{oio rr{].tr,s iril arrlmrroii lo.rVc{lcpc rr AoroJrlT Ao r{0rrrpa.irE,rloro
Iteltrr tlratta) xOjI 3tI]qctlrtit u,.tt Mt, o.I0r{b.rcrrir.til r.rtll]rrr,rri,6eB 3uti.rure,lrbrroro
pli;r6Pocit. ro rrocJe rftt;ri,r 0,i6 rr oco60rrr{o R5.Trr3ir t!iiar,r 0ii8 cr,r.irb]ro BoBpircra-
r"r 1r;t.-i5poc II D .-IvqcBbL\ oriol)ocrri\, trI B rlrlrrrrrol{BrI{)crE\ yriir3)lrrrIrJX .-rrrnrrii.
IIo-itttj{ulto,uv. c tlorroHT{r.iI roiIIJ.rcIIIIfl orpiIL(ilTo.:tbrloro rro.rlrocil utr nu;1rr.rrr-lii
fio,ivL1(bfJl0 c8.fl3?IIirl I,IB-\I0rIi-rIII{c rillrreIrcIIBrIocrr.rir..IrrIITIir rl .rIVrJeIlr,I-\ cllopocri.ii,
'r.'' li5.ttl;liI o'rl,I{ilrtt.IIt,tloi'{) lto.-Irocil roirir] ,rrIt(-ircr{ iio}IqoI{Tpar{irfl BTr,Ix ).t(,-
lt(,{t'i L}8. OIIit-TO tI BHOCLIT CuOIO i.{O,-tro II l}.'I\/qOBLIr) CTiOpOCTII I,1 B 3iiBlIBa.[eIITHvn
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rlrrpl{rr}' .rlr{IlI4L1. It colta.:tertulo Harua }{eroAl4Iia r3\lepeHI'1fl-IyqcBLIX CHOpOCTeft

Ire rloBBo"rlrrer BbtAe.,rrrrr, orile.lb]rrrrc riorlfloHcHTbI JIT.IIII4T'I' Iloarony ]ILI rle NIo-

irielr c yBCpgrrrrocrr,rc r'oBopr{rrr o l{B!r BoHii\ pa3,'rr'1tlrlofi lioIIrIcIIrpar{IarI 3'rILr-

l{errroB Eu II, Ca I - ero roJrbrio ulteAno"rro;{ielll,le. oAIIa}iO BCe iHe pe3y"-llra-

rrl gaurrax nad.urolc,ltllf,r notiaer,lnaloT, qTo STII SoHLI cB.fISaHLI C o6IacT'trIIlI lliilt-
CIdIra.[bHOrO BHaq(,Iu4fl IIO;-IOE(I{TCJIbHOIO 14 OTpI4I{aTeJILHOIO [IaTHUTHOIO IIO'IIfl'

Bnra4y C.[o?rilOCTII Iiour-Vpa JIIIIIIfi Fe_ II (r B CII"IV pa3,'lucl'Itt ]ipI4BrIx JIYrleB]'lx

cgopocreii y paBn11sllblx Jlil]rlit Fe II) IIbl ]foilietrI roilllio rrpt'AnoJloffitr'lrb' qrO

ua uoeepxrioctu B CrB urtcerc-r 6oreei qerl ABe o6racrr'r, Ue 60plttPylorc'rl

"rrr{}rr{rr Fe II, auaroruqilo ro[{y, rrro 6r,r"no uoriasallo AJr.fl 2t Pcr [12j.
Taxralr o6paaorr, u3)'qeHr,re rroBeAerrrr.E HeHOTOpr,Ix JI{HI4fi, I'I B oCO6CHIIOCTI{

Eu II ra Ca I, IIoBB6JISCT CleJIaTb BblBon O TOnf, qTO I{}Ip}OTC.E trep116nyqec}il4e

rlBMeHelrr{.fl B CIIttIiTpe p CrB C treplloAo}I, paBIILIII [epuo4y I'I3I{eHeII]4'fl 6;recna

aBeBAr,r rr rrarflrrrHoro ilo.rrfl lll" l,-o6vcroBJreH]IbIe, [o-BI{AlI1\IorIy' Ha[6oJr['meft

rioHIIeHTpaIII,refi orllx aJrerrelrroB ri troJllocarl. B aari.rrcqeHl'Ie Br,Ipax{aro 6raro-

Aapuocr; cryAenry }taaaucxoro yrrr4Bepcr{rera A. I,l. Byiicriux 3a rrBNIopeHIIrI

.rr-vueRrrr criopocrefi u tl. o. tlyraiirronY 3a AI'{CHyccl{rc'

FJr,n6pr, 1(,t7 4 r.
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CIIEI(TPOOOTO}IBTPIITIECHOE I,ICCJIEAOBAHI,IE
TECHOII fBOfiHOfi CTTCTEMbI 6 ORTONIS

T. C. fa.rrinHa

llporeqcir arrarrll3 criexrpa recrioii 4roiiuoii cr.rcreMhr 6 Ori uo clelirporpalruarr c [trc-
rop('nfl\lrr 15 Ll,u"n (5J crrc'rirporparnr) n 37 L,t.u"v (22 crer(rporpalr\mr) n o6.ractrx l,l, zrg00-
365ri A rr i,i 6800-5500 A s pa3Hhr\ $aaax op6r.rrarrr,Horo reprrotla.

oqcucnrr crrcnTpairbrbro r(Jaccbr fior{rrorrerJToB rr cBerrr]rocrs rlo ;rrrgrr.EM BoAopo:Ia.
Clerl'pa.ll,Rltfi irracc rnaBrroro I(oMrroHeHTa rroria3aJr rreporlerruocrr, c {aaoir treprroAa B rrpe-
gelar OB,5 - O9,6. Cnenrpa.,rr,nr,rii Hlacc Broplqroro Horrtrogcgra \ror+(Eo oqeErrrr, r(an
81. Palrrocrs 6necnos Holr[ououroB or{euerra 5.;rrraxoii n 2,}5.

Oupe4e.uertr rrexoropbre (prrauuecxue [apaMerpbl arMocibeprl rJraBuoro (omroEegTa:
snelirpoHIIafi rr.-norEocr6, cHopocrlr rlrripo- x uarporyp6yJreETErIx ABrrmeErrr"r, reMleparypa
uoHlr;]aqlltl r,r r.;1. Aua.nll3 MeroAov tiprtnoft pocra AaJr grn Si III - Si IV 6onee ur.raxoe (na
EeclioJrbHo rhrcErl rpaAycou) anauctrtre relrtrepaTypbl rroErr3arlrrr{, qeu Aflfl He I - Hc II,
O]I-OIII.

;]era.:rr,uoe rrcc.rle4oBalrtre Holrrypa nusun 1,5696 C III nplrnogur Ii 3aftrroqeErrro o Ha-
,rlrqttrt o6oroqfin, o(pyrfialouleii aueagy, cxopocrb pacrrrupeurrr xoropoii orlegeEa 6lrranori
x 550 x,u/cex. floryueurue Aatlrhre cBIrAereJIEcrBypr o rolr, sro 6 Ori rrrreer Becr,ilra [porfi-
,r(eHEyro, ctrJrbEo ctpatn(puqupoBar{Eyro aTltroctfepy, oftpyrfieHrryro pacmllpfircqeircs o6o-
,Ioql{oii. Conoctasilesfie c AarrEbrMrr IrccJreAoBaErrff yJrbrpaiplo,leroBoro cfier(Tpa 6 Ori [11]
tro:JBoJrfier 3ar(JrroqtrTb, qro c(opocrb pacmr.rpeErrg o6orosH[ yBer[quBaercff EapyE(y,

THE SPECTROPHOTOMETRIC INVESTIGATION OF THE SPECTROSCOPIC
BINARY SYSTEI,I 6 ORIONIS, by r. s. Gatkina.- The composite spectrum oI the close
birrary systcm 6 Ori is analyzed on the basis of 55 spectrogramms obtained rvith the disper-
sions of 15 A,/mm ar,d 22 spcctrogramms obtained rvith the dispersion of 37 A/mm in the
regiorrc Ifu 4900-3650 Aarrd l,l, 6800-5500 A in the different phases of the orbital period.

The measurements of absorption lines shorv that the spectrai type of the primary va-
ries rvith phase from 08.i to 09.6. The spectral type of the secondary component may be
estimato as 81. The brightness differerrce between the components Ln= 2T5 as deriveLl.

Somo physical parameters of the atmosphere of primary componert are determined:
the electron density, the micro and macroturbulence velocities, the ionization temperaturc
and other. A simple curvo of grorvth analysis yields an ionization temperature for Si III -Si IV a.somervhat lotver (some thousand degrees) temperatures than for He I - He II,
OII-OIII.

Thedetailedinvestigationofthecontouroftheline l,5696CIIIleadstothecolclusions
about prcsence the sheli surrounding the star. The velocity of the expansion of the shell
about 550 km/sec is estimated. The received dates evidence that 0 Ori has very stratitica-
tiorr atmosphere surrounding of the expanded shell. Comparision rvith the dates of the in-
vtlstigatiott of the]far ultraviolet spectrum [11] Ieads to the conclusion that the velocity of
tho c-xpansion of the shell increases outrvard.

Cucrrt:rpaustro-ABoitntrfi 6 Ori oruocurcff ri rrilccr.IBrrbl]r cfioro]ra]r parlrero
cuetirpairbrroro fi.rracca. cor;racno HJraccr{6r.1Haqur,r MIt, ec rJraBr{r,rfr Korrtro-
IrLrlrr rtr.\rcer ctrrlrirpa.'rbr{brfi rtrfi 09,5 II. Cuerrrp Bropilrruoro riorrtroueura He
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oqeHI{BaeTc-s, IIocFioJILlty oII ecJIII II Upo-flBJIfleTCfi B CJIOiIiIIOII CtreKTpe' To

ollerrb c.na60.
Cuenrpalr,uafl nepelleHnocrr,6 Ori orHpuril B Hasa.rIe Cro.IIerllfl [1]. C rex

11op uoryqerro HecnoJrbxo orrpeAeneurafi a,[elre]IToB crlel{Tpoclioruqecxoit op-

6u1u [2-5]. flocne;pree [5] sn.rr.fle'rc.s lrau6oJlee rIoJrHbIrI, B HerI pacc]larplrBa-
rorc.a Bce npeAuAyulue Llcc.tel{oBaHllfl II yroalHeu nepl{oA. Op6uralrunrii ne-

prroA paBeH 5,732357 yun.' llepnnre cnenrpo{oroMerprqecrir{e r4B}repe}ru.s 6 Ori [prI]IaAiIei]iar Bu"u-

corry [61. l{u oqeneul,r er{BrrBil.rreHTrrble rIIIlpI,I}Ibt l]5 .uuullii [orJrotr{erlrafl, rra-

6.:rrrpeuur,rx B BI{ALIMoM ctrer(Tl)e, oqe}rerr ctre]irptlirblrttfi x;racc titrn 09,5, u uo

trlitlurt BoAopoAa H, uaftAeuo, rrr0 lll\: : -[iTO; yj]iasaHo raH[re Ha ]Ia-

Jrrrqrre cna6oft, Ho rrlrpoltou Erllrcclrrr y 1,5696 C III' 11. NI. Ftonurosbru [71

trpr.{BeAeHa oldeHlia ctrenrpa 09,75 u l[v: -5T65.- 
Hau6o.ree [o"rrHoe {or-ouerplrvecnoe ucc.ueAoBaHr{e 6 Ori uponegeno Cre6-

6uucon tSl s 1915 r. Ou ycratroBr,rJr, .rro 6 Ori .flB.Tr.flerc.tr sarrterrHofi crrcreMoft

c jlBylr.fl 1rr4Hr{rryr\{arrr,r, Horopr,re cor.[acylorc.s co ctrcltrpocliolrl4qecHoi'r op6u-

rgfr. Hpuna.s 6leCna IIMeer pa4 oco6enuocreii. lI n r"uanno\I' II Bo BropI4qIIoM

rrurrrrt\(yMaX yMeHbxIelIue 6.[eClia trpouc,\ol\ur 6Ltctpee, qell yBeltnsgHu€].

E.recx Me;{iAy rIxHI{t\Iy}Ia}rr4 otiaBr,rBaeTc.E rleperIeIIIIbllI, 3aN{csello yBeJl[qeuue

6rtrcra a6itisu t uprucrprr. O6qas arIn.III{ryAa I{sMcHeurrfl 6necrta 0tl'15,
IIB tioTopLIx 0T08, 

- 
tro MHeIII{Io tlBTopa, o6ycnon.reno SaTlIeIIIIqmu. Mutru-

I\tyMh1 IIe cllrlrlerptr{qlrr,t. 3alte.reHLl Taltilie cLICTe\IarI{qecHI'Io }la3"rrl{ql4lfl B rto-
le6aHuax 6.[cctia B ]recLio,rrblio colblx aoeaguofi BeJII,ltrI{II;I or rroql4 Ii lloqr{.

14 Cuenrpo{oroMerpl4qecl{Ile, u SotOuerpzueoxlle ucc.rleAoBallll.tr 6 Ori n

nu7lrarvrofr o6racrra clel{rpa, trpoBeAeHuble Ao IlacToflEero BpeNIeHrI, yHaBlI-

Baror rra 1raJrnqrre ilecralluorr{prrbrx .gBJrerrr.rft s atnocsepe erofi cnctcusr. Ho
1rueroq,ufiCa ua6;rn4are.rrr,nr,lfi uatepllaJl eqe He4oorarosen, uto6rr cAeJlarb

H1l\elr{Hble aan.rrroqerruR o csoficrBax czcreN{br I{ o tfrnalruecnlrr ycJloBl{-fix- B

ar,rrocrpepax ee IiottfioHenton. flpraneAeHrrble B Hara,'Ioro A. N{. Cseqrrurtona [9]
Er4C.rreHrlr,re trapalleTpr,r c.rleAycT pacclIaTpIIBaTb I{aH upn6luineuHLle' Tali Iiali
BhrtsoA i{\ ocrloBblBaeTcf Ira }I}Iorrrx llotryxde]rl'1.flx.

IIan6o;ree r,rrrrepecHbrNrr{ npeAcraBJrflrorcfl cn0ltrpa.rrbHLIe rta6.]rrogetrrlx

6 Ori u Aairerior\r y.,rirpaSuo.uere 11,1, 1160-1700A) [10, 111, nr,ruonueHH],Ie c

rrotTor[,bro parter, B arou ctrenTpe rrap.rrAy c AotsoJrblro l\{EoroqrlcJrerrrrbrMu Jrr{-

Hr,rflr{r{ ror.rotr{er{rrx (} 100), ooauunarou,Idrlrr, tro-BrllAr41\roMy, n {otoc{epe,
na6.nlonarorcn upo6un-u ruua P Cyg culrur,Ix pesoHaEcnr,rx lusuft UyQlgLa
5l lv (ir:gs,zo, xtloz,ll1 n ,replspeureFllroto gy6nera C IV (11594,+?)'

A6cop6qlronrir,re r{oMrrorre}rrr,r pe3orraEcHr,rx .nraur.rft 4y6neron Si IV,
C IV tra6,rro4arorcfl crrerqeHr{brr\rrr B noporltoBoJrrloByro _ qacTr, ctrer{Tpa

Ha Berusurry, coorBercrByloqyp cgopogrl{ pacuIIpeHIIs. 7400 nnfcen.
B csgafl c DTnrLrIB.rr.rIerc.E IIHTepecHLITI Botrpoc, HaIi trpoflB"uflrorc'E rr upoflB-

.-rrr()Tc.fl .,ru noo6rqc ABr4irierrrr.fl B llapy[iHr,rx cJroflx arnroc{epu B Br{Ar{rroM

cnerrrpe?
Ilo-nragr.lrronry, na6;rro;laerrbre ABr4i(eEI{.a }Iacc c 6o",rr,ruuulr cHopocr.aMl{ M0-

ryr BJIILST6 rla Crpyltrypy atrroc$epr,r, oco6errrro rra cta6r'rJlrHocrb ee BepxEIIx

cJI OeB.
c lpyroil croporrbr, r{rrrepecHo nocilroTperr,, rtaHylo po.rlb IIIparct soroc{ep-

rrbte ABrrHieiltrtfl tt CoBAarrr{r{ rroroFioB BelU,ecrBa c 6o.ur,ruralru c}topocT.Errr{.

Ilpe4cragJrxerc-s Bairirrbrxr rlyrelr r{ccJleAoBaIrIrfl c"rloE{rloro cuexrpa 6 Ori
s srrqmliofi o6"ractn BhrflBr{rr, ero oco6erruocrtrr, a ran}I(e tro.[yqurr, Tal{rre Sysu-
qool{rre ilapaNrerpr,r arr{oc&cpbr, fiari cxopocrr4 Itpy[uo- tr{ Me.rrltoNlacruta6uofr

rVp6yleuqrar, ar.,r*"porrllhlc II.IIoTIIOcTII, Telltreparypbl IIoEIIsaIIuII u noa6yX-

Aell14ff II JIpyrI,Ic ilapallerpt,I'

l. Marepuan rra6mo4enrrfi u o6pa6otxa

Ha 7,22-n, pe{,renrope ltpr,rNcrior,i acrpo(fr.rauuecrrriii o6c-epuaroprau c p,u{-

paHqr4oulllllr Cretirporpa{ou rroJIyaIeH-bI cneItTpoIpaII}IbI. 6 Ori n 4na Ce.SOIIa:

c rron6pr 1l)(ii'i r. rro{cnpi",tt 1t164 r. (22 cucnrporparrrrrr) u c orirn6pa 1964r'

1295 UBB. lipltu(tiofi o6cepsrirolllru, r. 51t



Ta6.-rrrqa 1

O6.racrt' cnexrpa, r A

Ho-3700

6800-56s0
6800-5650
6800-5650

Hq-3700
H.j-3700
H1-5650

6800-56110
6800-5650
6800-565n

H-j-3700
lI3-390t|
I{.J-3700
I{3 -3700II..-3850
II.r-3700
II1-370(i
II: 3700

6800 -5{i5()
ti800-5591)
6800-5590
4250-361]Lt
4250-305(l
4250 3ri5t)

490(t-4400
4900-4400
490(] 4400
680[)-559i,1
4250 -36s0
4250 -:l{ii1(l
4250 

-364)( 
r

4250-3650
42I-r0-365t)
4750-4300
47 50 -4:t)t)
4250 365t)

4510-4300
4570-4300
4250-3650
4900-46s()
4900 465t)

4900 - 4ti50
6700*5800
6700-580n
4750-t+300
4750-4300
4750-4300
4750-4300
6000-5s90
6000-5590
6800-5590
6800--5590

JIara J. I). :,t 118000 - Oala, R trrsx

415.Xt
1961r r.

8/9.Xr
1964 r.

10/1{.Xr
1964 r.

3/4.Xrr
1964 r.

29/30.Xr
{963 r.

3/4.XII
1()6:l r.

6li.r
1964 r.

718.tl
1964 r.

22123.X
1964 r.

363 ,436
363,504
363.451
363,469
363,483
367 .336
367 .338
367,358
401 ,385
401 ,398
401 ,408
40t ,417
401,421
40r ,42it
40r ,428
433,289
433,292
433,294
433.297
433.314
zlJJ ,'-at)
,Da rrl

691 .5212

691 ,54s
691 ,548
691,557
691,560
691,565
rl91 ,579
704,543
704,546
704,549
704,553
704.556
704.584
704.588
708,522
708,595
708,599
708.ii06
710,578
710.581
710 ,581
710,610
710,620
733,404
733,408
733 ,415
loo ,+t I

733 ,479
733 ,494
741,389
i4t ,399

l't234
I ,302
1,249
7 ,267
I ,281
5,13!+
u,t3ti
5,156
4,788
4,801
4.811
4,820
4,824
4,829
4,831
, ,ao

2,301
2,303
2 ,306

o Dc:

j.J+{

2.595
2.598
2,601
2,610
2.613
2,618
2 .632
4.13t
4. tJ4
4,137
4,r41
1+ ,741t
4,772
4,176
2.378
2,451
2.4s5
2,462
4,CJ+
4,437
4,440
4 ,4bL)

4.416
4,331
4,335

4,J44
4,406
4.421
0,851
0.861

ItlL2.Xlr
1964 r.

(Da3a, B iloirfl\
nepuoAa

ol2ts

0,233
0,895

0,900
0,835

0,840

0,842
0,400

0,410
0,453

0,458

l\ ,720

0,728
0 ,47tt

0,430
0 ,772

0.780
0,755

0,148
o,l5()
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Ta6.lr.rqa 1 (oxouuauue)

213.t

1965 r.

t4l15.r 1965 r.
26l2i.t
1965 r.

6800-5590
6800-5590
6800-5590
6800-5590
4340-3650
4340-3650
4340-3650
4340-3650
4900-4300
4900-4300
4900-4300
4900-4300
6000-5600
4800-4300
4800-4300
4800-4300
4800-4300

IIY-3650
HY-3650
HY-3600
IIY-3600
HY-3600

6000-5590
6000-5590

741,407
763,319
763,328
763,336
763,351
763,354
763,356
763,359
763 ,365
763 ,367
763,372
763,381

787 ,227
787 ,233
787 ,238
787 ,239
787 ,254
787 ,258
lol,zt)a)
787 ,265
787 ,267
787 ,289
78i ,299

o'lsos

-0,748
-0,139
-0,131
-0,116
-0,t13
-0,111
-0,108
-0,102
-0,100
-0,095
-0,086

0,4
0,830
0,836
0,839
0,942
0,857
0,861
0,866
O,868
0,870
0,892
0,902

01151

0,975

0,985

0,L45

(),150

0,1 51

0,157

tro .qlrBaprr {965 r. (55 crcrirporparrlr). llepnrre no.Tryrreur,r c Arlcrrepcrrefi
3tt Lln.n u o6.nacrlr ?!1,6700-5500 A, nrophre - c4r.rcnepcraeli 75 Lln.u n o6-
Jracrrr l,i'4900-3650 A u c illrctrepcrreft 36 A,lun s o6racru Ho. Sricuoauqun
cocraB.r.sra 2-?, ;uuu, ;1.,rrr o6.'Iacru 4900-3650 A u 4-6 nuu, g;ra Ho. ,[,anurre
o ua6"uro4t,irr,r.ax trpr.IBo/lcrrbl n'ra6.,r. 1. 34ecn B trepBoNr cro.rr6r{e yriaaaHa Aara,
Bo BToporu - ro"rrrrarrcrilri.l 4eHr, B Tporr,oNr r4 serBeproNr - {aau op6lrratrr,uoro
trcllr{o/{a n;(rlrI tr{ B Ao.rtflx treprroAil, cooTBeTcTBeHrro, rr BrrocJreAHet\r cro;r6qe -o6.'tircls .l.lLIlr Bo.rI1I. (Daer,r tra6.rrrogt'urafi noActllrrarrLI c o"[cllcl{Tarrl4, ,{aHIrrJ}IIr
B I5l:

'f et: 2432509'1466 , 51732357 ><. E.

;{.ua o6pa6orrir{ crrerirporprrrrlr nllrr}reHfl.rracrr rroroAr,rria, orrrcarr}rafl parrce
[12,l. Arra.rua cilerirpor] ilpotseAell rro Baur{c.rrNr, rro.Tr)qelrrrbrlr B noseprre}rrr.rlx
c ilor\'ioqbro lruxporlorolrerpa Mo.n.na, nepeBcAeHHrrrrr B l,ruTerrcrrtsHocrrr, orrre-
ccrrrrbre K eAr4Hrrqe Hetrpepr,rBrloro cilel{rpa.

2, Jluutrv. florJrorqeurrfl, Ha6JuoAaeMbre B crrer(Tpe 0 Ori

2. 1. Snsnsarerrrlrbre [rupr.rHr,r luxnii rrornrorqe]rurr

/{lx ncex {aa op6uraJrr,Horo treprroAa, B Koroprrc) npoBoAr{,rrrrcr, rra6.urc,qe-
Hrra, 6r,trlt orIeHeHIJ aHBl{BaJre}rrHbre rxrrpr.rHrr lunrafi florJrotrIeHlafl, BrrAIrl\{Hx
B cucnrpe 6 Ori. 3ru 4aunrre uprrBcAcHbr s ra6r. 2 u 3. B ra6l. 2 upe4cran-
ileIIhI IrrA (n A) ;ruuzfi Bcex aJrelleEroB, npoMe Bo/IopoAa. A.rrg nrauufi BoAopoAil
(ta6.n. 3) xponre I7r trpuseAerrr,r ury6ranr,r (ro) r{ ro.rrytrrrdpllrrr,r (A},p) Jrr4rrrrii.

flpone4errrroe cpaBHeHrre or{BrrtsaJrerrrHLrx rrrrrpl,rH r,r r.ry6rau ;rr.rrrr.rrt rrofJro-
trtrelll{.fl B \IONIeHTLI, COOTBeTCIByIOtr{I4e paSrrlrNr $aaalr, flonasaJlo, uro n {aaar
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A Prrc. l. CPannt'nlro lI'r- (t), ro

(6), AID (a) ;rlruttii nornoqenlul
BoAopoAa B ctlclirpe 6 Ori [tta
rha3. cootsetcrBylotrxx rloltell-
,u.o.nrr."rfl (4. XI 1964 r')
(6cr, a6cqscc),.I1 npornBofl oJloltt'
rIrJX SJrOEraqI4II

Toqriu - 
22. X 1964 r.' ripecrl{Hr{ -

3. I 1965 r., l(pYnil{l{ -- 26' I 1965 r'

WA,

llt

0

A

__L__J
:6;

I

I A)n,t
0,/

coorBercrByloru,rrx snoIIraqn'sNr (22 
-X.{-?fj 

4 r'' 2J 1965 r'' Saar't 911r-i-""'9i1?J

u 6.,rr4Bnrlx r{ rlrlrI tzo.r irids-".; +"* uTLS)Wt 'rJi}'6'1Hr'r 
r{ rorylUr'lprrIILI JItr'{trutr

BOAOpoAa saNlcrllo ycrL{eIIbI B cpa-BlIeHI4U c $aaofi', coorBercrBvroil'eft coeAI'IIIe-

uuro (4'XI 1964 r.., {aaa ()r:72). Ha pllc. l iroriasa*ro cpaBlIeIlI,Ie I4ri', r.l}6r,trr

;;';;;;;;;,;;;- ll, s" tr{oMeHra' coorBercrBvror'ero--coerI'IE"IIriF)' c coor-

BercrByrotrIroM arru',t""n'' A'',o rlolrel{ToB a'rlOHraqrdii' It}r'tsn'leuttr'lo r43}IeIIe-

Hr{r{ }Ierrb3r{ o0r,"",,,i'u'""-'[ opo"rai]bHblNr Aul'Ial:]]-r{e}--.?luot"' sarIerl4rr"

qTo arraJroruqHlre u3l\relleHI{rl SIiBlrBa.rIeIlT}ILl\ ulI/IpI4Ir, r',uy6uu I[ no'rlvlnupIIIl

nr.rnufi ua6;rroga.un";;;.;';;"..1tt-St B ctclirpe Cre'pro'acctusHofi crenrpa"rrb-

rro_lnofirroii crrcrerrbr iii +'itzg.Iloarro*lro, s riarioft-ro cretreHrr 3[0cb c]iil3LI-

Bacrctr BJrr,lfiHrIc Bropl4q]roro lior{ilorlerlra' "o'-11]:.--6-1'St:-:n'*uBaHo 
rrlriric'

B.II{.ftIItrleCtrcliTpaBTopIIqHoI()rioNIIIoIICIITaIItlCJIo}Ii}11}li,icuextpHcAoJrTliIIo
6r,rtr 6o'ur,rrrr'rrt'

,,"?;l,,?ffi ll'":'J:H'":'xilll,,i,t1'""1o.,

llocHolr,riy i|[HIlu IIoIjIotr(CI]I4fl Ir(} To.nIl}io BoAopoAa' IIo II lpYII,{x 14oIIoB

trona3r,rBaro, oapaor"rrrroaru "'o"ror,: 
op6ura.,rL}IOIO r€prroJlrt, 6r',titil oq('Il0IIbI

c[efirpaJrr,Hn;, ,,rn.r'ir"a,n.rrin,o.ro rur. nrin occx ua6;rnr4eun,x daa' fdlr .qe-

uori 6nr.nr r4crro,rrbsoBarrEr lipIlTepI4II ItBY\repnoit cuerirpalrgofi 6'r1;iggv(lulia-

qurr, pa3pa6o,nrrrnn'o it' lr" [to"n''no'ni'' iil-' a' A' )ionpuvnorr [11r]' /[''rn

r.{ccrreAyeMol-ocilelirpa"rrr'HoroI{I{rcpBtl'rlaofiaSaJlocb--lBo:}:::i"o'ntBI{aq{-'crB(}
lipr4r.pr{eB 'aroru,rdnrrr, 

orrrorrrerrue llllrcllcl4nrrocrcii tustrfi', Ifc I rt 1[c II

(r.rx rtt,l Ha3oBCrl rrt'puoi' rpr-nnoii.. ripr,r'rcpraes) u olHg'tu:Irran Si lV rr I It' II'

E',iri',, ii;li. si rii"* si'r'v'y !i ill ri c tlt o Il (sropas rplnna riprt-

rcpr.rt-'r).llpc'e-vlr,riircolittSii'rlocL'q'foncJ)BaflrpyEIraqaer6o;ret'piiIlllI'lr{
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Ta6luqa3

Aj

6562
486t
4340

4102

39i0
3889
3835
3798
3771
3750
d rJ4
3722
3712
3704
3697

2,61
qDn

1',82

2,34
1 ,86
I ,97
I ,67l
1,94

0,2719 ,0
0,3615 ,6
0,3314,4
0,3117 ,3
0 ,31l5 ,8
0,3114,5
0 ,3115 ,2
0,2617,3

3 ,25:
2,02
L,82
2,34
1 ,93
2,26
I ,90
1 ,60
{ ,50
0,91
0,88
0,52
0,58
0,44

0,32
0,32
0,31
0,32
0,30
0,29
0,26
0,25
0,22
0,20
0,15
0,12
0,101

0,111

,,i.t

I ,80
2,28
,4,

2,37
7 ,49
1 ,90
1 .60
7,26
0,82
0,76
0,41
0,:3
0,301

0

0

0'3
0,
0

0,
0,
0,
0,20
0.20
0,1
0,11

0,27
0,28
0,29
0,30
0,30
0,26
nD
0,21
(\ ,,

HJ*uett
HsfHeII
H,*HeII
HsfHeII
H.fHeII
H6*HeII

Hg
Hro
IIu
FIrg

I{rs
Hu
I{rs

Hl6fHeI
H17 + O III

7,8
5,6
4,2
o,4
5,9
6,1
5,9
6,1.

6,0
6,0
6,0

7,8
5,6
4,5
8,3
5,8
4,t)
5,9
5,3
4,0
3,8
5,3

10,5
9,8
6,7
7,6
4,5
6,1
6,8
6,0
0,0
4,5
3,0

3,00
3,03
2,17
2,34
7 ,71
1 ,76
1 ,53
1 ,33
| ,44
0,85
0,49
0,42
0,49
0,58

0,{6
0,r4
0,08
0,72
0 ,11

cIIeHTpaJIbHLriI Iiracc: cnelir])ailr,Ilblri IiJracc oqerrrrBaorc.rl B rrHTepBaJre OB,4 -99,1' [o^ Bropofi rpynne cnerirpaJbHLIfr ]i.rracc ortrcur4Raercq 6o.,ree rroBAHrrM:
08,8-09,6. Ilo,rl,uerrnbre oucrrnrr clerirpa",rbrroro ri.ryacca trpr4BeAelrbr B Ta6il, 4
(cro-n6qr,r j w 1+ coorBe'l.crBeHrro) ro reptsoii r.r Bropoi.i .pyrrr" rrpr,rrepr{eB.
cpeluet' r.ra err.r\ Brraqculrr,l l(.rr.E liairirlori AarLr npr,rBeAoHo B cron6qe 5.'FtaH nug-
EO I,T3 TA6TI4I{T,I, CUEIi'fPA;rbIII,Ifi Ii.TIACC I"fABIIOIO HOIlrrOIIEHT.I I,l3MEH,EETCfl C

$aaofi B trpeAeJrax o8,5-o9,6, omu6na otrpeAe.rreErr.E ctrenrpa.rrbHoro r{Jracca
IIe rrpeBbrrtracr 0,15 cfleHrpaJrr,Eoro troAxJracca. ,(.nx ,rn";ragtrocrr{ rr3lrerreHrr.fl
ctrcHrpa.rbrrofo rinacca c {aaofi trepuoAa tror{asaHrr rra pr{c. 2. Ha eroM pr{cyE-
Iie BHEBy upr'rBeAeHa HplrBafl JryqeBrrlx cxopoctefi ,r, oqelrnlr crre6TpaJrbgoro
H.rrilcca c olrr46natrr{ rrx oupeAeJreura.E (neprzxalrHr,re qeproq}ir.r), cn-err.nrocrr
It.-Ifl pagrltlx Saa u 4anee rrptrBa.rr 6.rrecxa r{B [8]. Bepruna;riubrlrtr urrprrxa]rr{ Ha
IipuBofi ar orMeqelrbl {aatr naruux Ea6JrroAe}rlrfi. }tax BrrAHo r4s l)rrcyHna, xoA
IISTlEHEIIII'I CIICITTPiIJIT,IIOTO IiJIACCA, OqEHEIIHOIO trO trEPBOft IPYtrtrC HPIITOPIIEB
(ripymnn) r{ ro Bropoft rpynue (ripccruxu), oArrgarioB. oopaqic, Ha c;6rr ;Hil-
]rilrrrc po3Iioe rl3lreHerrrre cncHrpa.rr6rroro riJracca (or Og,5 go 08,5) y {aar,r,
6.-uranoii rt 0?J (n lrorreur a.rroHrarlurr).

orsorrrcrrr,rt: si III n Si IV, couracuo ripr,rrelrrrflil{ r\. A. Boapuyxa [11r],
Ail0T Cnolirlta.]rrtrr,rii H.rracc B cpeArrelr tro Bcerr $aaau Og,5, a IrrrreHclrBrrocrF,

Ta6;ruqa4

Lilra | 't',,,.,
| ' tr ;tu.lr1r 7,) Sp' sn

| 
0,,,,, ,,Sp'

l1).\I 1963 r
;i.XII
ti.I 1964 r.
7.II

.i.xI
3.XI
l.I 1965 r.

:1i i. I

09,2 +0,16
08 ,5 +0,43
09 ,0 +0,27
09,6 +0,08
oB,6-
og ,g +0 ,25
08,45+0,22
09 ,2 +0,13
og,6 +0,15

_s,zo

-5,00

-5,25
-5,69
-5,28
-5,32
-5,15

0,22
0,90
0,85
0,42
0 ,t'5
0,72
0,42
0,98
0,15

oB,9
08,1
08,6
09,ti
OB,6
oB,5
OB,3
09 ,1
oB,5

09,5
08,g
o9,4
oa,,

09,1
08,6
09,2
08,8

29. xI 3.XII 1963 r. 7.II 1964 r.

AsA



22.X 1964 r. 4.XI 1964

l-
l"."1:

-t
sl

1,
A
!

1 ,90
2,54

I ,82
2,4L
2,09
L ,72
I ,48
1 ,53
0,91
0,75
0,47
0,35
0,72
0,18

1 ,87
2,20
2,49
I ,83
L ,75
L ,T7
1,8ti:
0,83:
0,83:
0,83:
0 ,86:
0 ,89:

0,36
0,38
0,35
0,32
0,31
0,26
0,24:
0,zLl

0 ,27
0 ,t'3"
0,33
0,32
0,33
0,32
0,31
0,27
0,24
0,22
0,19
0,11
0,12
0,{5

0,28
0,34

5

5

5A
6,8
5,4
o,j
5.35
o,J
5,1
4,4
3,1

0,32
0,32
0,29
0 ,27
0,25
0,23
0,20
0,20
0,13
0,t2
0,10
0,12

D'j
5,0
5,5
4,7
5,3

4,1
4,85
6,2
5,0
5,6
4,8
6 ,g:
4,0:

2,03
2,09
1 ,97
I ,94
2,04
| ,i6
1 ,56
1 ,21
1,08
0,80
0,54
0,24
0,42

tr ,t)
5,4
5,8
7,6
5,8
5,8
6,2
5,6
4,0:
4,4

1 ,8(
.1 ,Zn
I ,91t
{,
1 ,87
I ,77

5,8
6,rl
5,5
ri .3
ri,
1.,

fj,3
5,7
{'C
/+.2

o.3rl
u,30l
0.11ll

o.ril
o.16l
0,131

0.:21
0 .181

o ,14i

0.121

0,121

0.12i
o,ozi

5,0
5,0
3,8
4,4

r ,57
0,82
0,
0,46
(.) 

,

0,
0,

nr4rII4LI Ife II )'" 4542 coorB('rcrByer cllelirpaithI.IoIIy li.'Iaccy ilpIINtLfptIo
o8,0.

SuaqertUn ,4-11,, IiOTOplne trpI4BOAeIILI B trOC"TIOAIIeII CTO;l6qe ta6.rr. 1r Oupe,Ae-

JIrrJlI{Cb Iro Jlrrrrl4nrr BoAopoAa. l{afigeuuHe SHaqeIII{.fl IoHa3blBaIOT }tctrpalBll.'tb-
Hbre dr,[yHTyarlr4rr c {traoii, B}raql4rre.{r,ilo upeBr,IIItarctrr,I{e 1.I3NIt'HoIrlIfl 5,itt:tia-

2.3. .\na.rul llpofuJei rratriio.'ree xapantepnr,rx .T lttrrrt
n yqacrxoB cuetrpa 0 Ori

Itar yixc oTlteqa"loCl, Br,tlr(,, t4 Jl:,ltfirtr| uoAopoAa, Ir IIa146O.[t'0 cIl.]lbIIbIe "rII',I-

Huu IIe i troHueurRax)r IroperIerIHoCTL co BpCl{e}Ie}I IiaH o6llero BIIAa Iiollrypat
Tart r{ aHBr{BaJrcrrTlrr{x lul,rplru, tro.rlylrrldpI4II Ir l'JIy61,IH. Err'r rralterrcIIIIfl rJll/AHo

o6r,flcrlrrrb nucro op6I4Ta'lbHInNt ABI{ilteHI{e}I.
lla prrc. l:i ll 4 uoriasaHbl npoOI4"III{,TILIHI{iI II*, IIg I{ Ipfl-Ilel'aroilll{x li IIIINT

yrIacTI(oB ctrerrTpa B eAr4IIrIqaI HeIIpepllBII0Io CIlt'ltrpa. dAcCL, llo;liIIo BI'IA('TLr B

CTo R OTltel[,]rrix EJIO]IraqI{.Ex JII,II{I4I,I BOAopoAa Ho u II ll lialt 6)';tTo lloHaSbl-

Bilror rla\rLrli rra [prrcyrcrBlre .-rr{Huii: ntopuurroro Ito\IroIIcIITa. ]J l)Toll c\Iblcre

Bacrlylr{I,IBillor BIrIdNra;l{r }iolrryplr II , 2.1 1965 r. , 7 .1I l9$1+ '"; 1lr' I l. l,1}li'' r

Jlraur.rs IIcr I 1"5876 (pr,rc. 5) raHiIi() acuNILICrpI'IcIIa; "rII'IIlIlI{ llt' I /'', Lt L 11

4026 (puc. 6) nrreio.r.iloRo.lrI,Ho c.loirirryrc crpvlirypy. Tali,,lranllllrlol). lr i)iloII-

rautr{r{, riorAa r,rraBrrbrri noMtroHLrur ilpr46,u4iri1crcrI (?'?. (1) -. --90 H"tLfcct;t

8.XI 1964 r.) ra y ')"447 1" Ht I, il Y )'"1+026 sarIerHLI AoBo"IIbHo cI{.rIbHLlL' iII'lHIlI{

C A.{r{HlIoBoilHou;fi cropoIII,I, Ha llaccroflIlrLl * 325 nttlcex. B npotlllouoJlo}Ii-
roii me erlollraqurl (,', (t) "- I i15 rnfcer,2'1 1965 r') y ?''447L ]'cII'IIe[o
HoporlioBo,rrHoBoc ripr,r.rto. llorta rp-vpHo cIt'JIar], -YTBepAI'ITo"TILIIEIe SaIiirruqe-

Hrrg, qeil{ o6yclou,rreltbf RblcrynlJ B TOII }I Apyl'ont c"rlyqa'Ix'
B c;roainou cfiOlirpc 6 Ori norrra]ro .Ir4rrr{fi BoIIOpoAa u nefiTpa.[LHOr1)_ _II

r{oHr4sr4lloBaHrroro r.e.rrlrs Ha6rroAarorctr :rutturt r4orroB c III, c IV, Si lll,
si IV,;rrroroquc.ucrrHbre, Ho noBo.rrbrro c,ra6bre.rrrrrrilu xOHa o II u nelioropl,lt'

Apyrue, Bosrrr{riitlotqrre c Bo36yarAclr1}tr,lr }'poBIICfr. . 
Hau6olcc CI{,',IbIILI}Iu I{3

arilx nr,rnuii .EB.rrrrrorc-fl ,r rri Si IV I40E9 u )"4116, 6.rreuga C III () II
1.1r650.

B llcc.neqyerroir rrar\,1r4 o6.iracrr,r crorirpa Hc 06EapyxteHo CABI{rOB a6cop6-

qrroHHbIx riotlrloHerrr, rroAo6rro naiigenrlrrr, IiAli yflorlrrHaJroct, BLI[le, B pe3(]-

EaHcr{hrx .rrrrnr.rrrx n yrrrpa$uoJrr.re. O4Iraxo Barlerlrbr pa3Jll4rIl4fl B lu'r++eptf H-

i39

0,34
0,38
0,32
0,26

I ,ii
I,/.J

t ,93
I ,83
L ,43

0,28 L,28
0,22 1 ,08
0,19 0,83
0,17 0,50
0 ,15 0.38
0,14
0,18
0,09
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Pse. 4. liomyp Jrrrutrrr H Arrfi rpe\ pa3rrr,r\ d)a;t

UIlaJIbIrLIr cllBl4rax JI4TII{ii paa}Iblx I{oIIots. Ha.,rraqrae paa.'rvrrHr,rx Au{$ep('Hrlil-aJIbHhlx cAIlIrroB nw]f.rtit B arllocdlepar rrralITots rr cRoprflrrlnroB ).-ifig orrre-qa.rlocb Parree. r\{oxrno ro.Trararb, rrro rrtrr paS.irrrqrrfl u ar{r[cpeurilrir.lr,rl,rxcABI{rax JITTHI{ft fIBJIrIIorcfl c.rIC;(crBI4eNr cll)ilr'r.r(Frrriaqrr naqnc.ua B 11p{rTflifio1-
Hofi arrroc{ropc rr, Hart rroirilro no.rraral',,, rre}rir.rrylo l)oilb B/{ccb 11r.I}ilr{,T AuIIiIig*lTYIfr c 6cl,tlr,unrtlr cHollocrflirII, IIaiiAeIIll,rlrIr ro ])(,BoIIllrc11611I JrrItl{flNt.

B rrccrre,g;'erlorl llaltlt rt6.racru crrerir])a ril na,-rtrr1rr.rc rrl)orl]+ieurroji 6dg.ii9.rrgr
B cIICrerrc d OIi yriaalrlRiler nirot}lu.xL .'iro,,rrr.r C III 7.;)(i96. ri6.ropi,rii ir6,ripBiyr
tta Pu9'-L:-i]lccb r^rpr'{Be;(ctI yqacroli cneri'r'l)ir B e;liJrr,rr\a\ rrrrnl)eI)r,rBrr{)r () crrerir-
pa ,crr iJ87(i no 7.51-rg0 ;{.rrr paB.,rrqrrrrx r}al; rra6..ixute,rilrii. jlr,trrnlr r(,1.n()ir(olrrrrr
C III i'5(i96 3aro"rIlerIa eltr,Iccueii,,\orrr ;{ c.,ra6oii . ,o c airNrcrur,r}rrr ripr,r.:lr}r-
lrr.t. l)lrraccraourioe fl;(po roarrr,r rora.'l1er lra rlerrrp i.;-r6g6. ii a..,o6n,a ,rpu,rur,
nllocTr.rp-alorcrr np[rre])rro rra 10 A, .rro coorBercrBvcr criollocr.r4 l)acilirrpeurrrr500-600 xxf cex- Rrr'niolL Ilij nr,r4e.lrl.rI B;locr, a]ruccr,rro rrecrio.Trr.rio 6,,lr,rrrcii uu-
TeTICI{Rr{ocru. Boeriro;rirro, DTo ecrb llc3-\,.rrr,Trlr paB.,rr4qrior.o rrJ)oBe;teurrfl ile_
npepr,tBIIoI.o cDelirpa lr.lrLr lIbI rll\feell .,le.ro c fiBIOt"I neperr€rriltocrrrrl) :)MI{ccnrI.
3ro'r- rlari'r' Sit0JryrrirrBaer Brrr.rr{aHr4rr u ;la;rr,rreirrrrrero r.r3vqerrr.rH.

Itart 6n;ro criaaauo Br,rrrte, o6rrapy;rierrrrr,re B u"orlro6roieroBolr cfiorirpe
:n:Lql,,jlu,l9. a6c,rp5qllorrrrbre HolrrorreHrt,r I)e3olalclr,rx :rrrluir a5.d;leron)r rv' L l\ nolia3r,rBalor cHopocrr{ pacrrrrrpeilr.rt - 1400 nxfcex.'ro, vro lrr-
unn c III ir;(i96 Aacr xrerrrrruce Brraqcrruc criopocrr4 pacur{peHr,r u, -;iti,o nttlcen,
IIe Ira\{)i(IITC'{ B ItpoTIIBopeqllu C Br,lllIeIIpI{BeAeIIln,tnI Br{aqerrr{err 740t) xtlCen.
B 1'.'rr,r'paQl,ro.rcroBoNr crrerirpe Jrr{}rr{rr c iI, c III. N v, nclarrr,rrian111rre c Bos-
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puc. 5. liornyptr;Ilrsuii Hc I ?,111176 u 7,447L (Ilrrcnepcltx 37 Ll 'utt) Arls rlollcrrroB: coeAII-

ueuu.n (r',' (I) : 0) 1I I(Byx llporllBorroJroinEbrx srurlralluii

B finxsel,r r{acTr{ pIlcYHXa TplI Bl,lmcnpllBeAetrtrblx HoHrypa }"58?6 coBMeufellLl

1 -29. XI 1C03 t., 2 - 2. I 1965 r', J * 7' II 1964 r'

6yx;leutrr,rx ).poBiroii, Tati?ric r{oriil3blllitlo'r 6o.'lee llI'13liI1e cltopocTll (nOpAAria

600 nnlcen).-.--g 
yro"pa{r4o,rreToBorr cilerirl)e o6l{apyiliello Taliilie trIIIOIO.rII'IrlIIiI rlOIJIO[Ie-

ilIrfl, 1re troliaslltsar{rlrlflx lIrrltalilrr cNIctr\erlnir' ilro 
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rop;;, rIplIIIaA.lIe'rriar 0oroc{epe''o6rrapyaic,,lloe pa3,114rrr{e B C}iopocrrrr pac,rrrpe}rr.rr{ ro p&3IlLI}t JIUI1rlfl}{'
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Puc. 6. Iiontypn ,,rrrsnii Hc I )"4471, i4026 (Tlrrcueporr 15 Al.utl n rpr.r pa3ghre dla3rrr

(1)

,tu

6lrcrpo paclllrrprlotrreiicl o6o.roqrie rrrdBno_r-r r.rrourocrrr. rile BoB6yiHAeHrr,re
ypoBtrr,r sace,lerrbr rral-ro. .rtI{rrr{r{ ?ric c BoS6yiriAerrHblx ypoBrrefi uoal,u11arcr e
6o.uee r'",r v6o Hrr\ u il,-r or r r in-\ c.:rorr-\.

IIocrio,rr,riV ttau6o.,tee Bepofrrrr,re coCro.Erirr.s uorroB B CrreHTpe 6 Ori ranrcn.r
BCC CBoI'I pOsollaIICllLIc .-II4IItr1I'r n Aa.rreliotr y;rr,rpa$uo;reTe. trrBr rre na6jrroAneil
rrlrir.r-\ 6o;rrrunr crreulerrurt (clenron) jrIlHr{fr n suluryoii o6.ro.r, .o;;i;-i;.
tlc6olr,rrrl.re cltBI,Il-I{. riari yrric or\reqilirocb Bbrrre. ro-BtrrAl{nrorry, npr{c\.TcrBvrol..

2.1r, Ilolrcrirr "rrrulrr"r n ro prrquoro riourroHerrra

Ilo eaur.rclrlr creriTpil B LIlrrL\lrcLIBnocl.rJ\ 6r,r.,r rrposeiterr rlqarerrhtrttil ir6a-lua uporlnrcilrlIIIrlrfi Bollopoilil rr J Ic 1 r(Jfl Br,tfiR.xetrr1'l .,rrruui.i R1'Opr4sil(,r.()li0ltllolreil'ra. Itari Vitie OTrreqa.rOCr,. r|;).'rOurarlr.rfl_\. Coo.r,BeTa"rVrorlari y/la..t0-
rrtrrro r.rraRuoro riounorreura (,., (I) . 11It. 

-t;;uf 
ce r, {aaa 0tgg) , ,po"rruo-

uo.-ro;Iirtoft (,',.(I) ..- -90 x.u.fcer, rlaaa 01,215;..'.rr,,ir,ri Ile I i5d76 ornrrr,., rn_nollosJ)1tr6 rrpficyTcrBrre.,rnrir,rrl Broprlqnor-o r\orrnorreu.r.a (crr. puc.5). lic.rulprrrrflTr, o'urtcarelilrr,re rra pno. .J u 5.-1Cra.,ul iiorryl,oB 7.5E7(; u- |lo aa rrr,,rri,B1'ol)llrllioI'o lia)llllollel.l'ra. 'l'o IISilcllclrIn oruocrl'r'trJrrrr,r\ c,'eaqegrrfi DTI,IX rigtr-ilorrerrr ,1litror.t.-1fl lt- (tirrn.lr.rrv;ir,r rillfiRl,r\.-r\.uerr,rr rriopocr.cii) BHaqeule
300 rnf cen. rr o'r'norrrc-nr{e-ro.,rryitrrrr.,rrrr.v;( 4.2.,1r', nt,..r1,.r,,"r..r, ir,,o,,r,rrr 1.(] _1.7,
a rre 2.(i. riari .(auo B. Jlclirerrorr u ;ip. 1-tig. 

r' -- I -

/[a"uee 5,,t,'ttt .llctterttl tIiBtr'IBil.rerrrafl rrnrprrrra arrex rrerrufi B1'(]J)rrrrroro rtor-uorerrra rr rrai'r.it'rrri, o,r.ro.rue_rlrc ll ,, (Il) Il ). (I). 'rari. 7.II llxi4 r. r,r'r. ifrl7:58711 l).Rra ().17 A_. I l;- (I) i.;s7(i coc1.^ts.rrrrcr 1 ,40 A rr o1 iror,,rtrre
tf '1 (II)i ll i (l) r).12. a 2.r tg(iJ r. il.'i,_(.rI) i587(i 

'p;"-;; 
0.21r A, II;- iii7.;-r87(i paBHa 1.17 A H ll.r, (II) Il-i (I).,, 0.20.

Olttotttetttto rta6.lro,(errrrrrx )liBr4Ba,rerrrnlnx ilrrrpurr il'i. (II),Il'i. (I) cna_Salto c o:f ilolllCllllell r'IIITtrllctr{Rrroc'l'eii lol Il(,1)r,lRrn,rr crreriTlloB s r(arrrroi,,t /l.nIrlteIlo Jr r r c.rr c;[\rr0l tllt \t c ( )o.t. I r orrr eHIIerlI :

Irr.r 
(rr)l

1il.r. {11 1,,,,,, 
,

flri (rr) I r.
I Ir^ r t) J,,.., 

' /,
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)4026
HEI

B. ]r /964
It

-1'

4 il /gtq

l"
/,7xu/ccr

t,a.

z./ /tff

/"

N^\

//5 4,11/c€K

^n,n



flocnonr,xy B cnelirpe Bropurrlroro rioulrorrerl'a nolloapeBalorcg 'rr,ttrlrn He I'
To orrr{ flB.rrflIorcrl Hau6olee ctrrirbrrr,rrrrr, u roaroN{y I\lor'IiIIo rroJr&r3Tl, qro c[etir-
palrr,rrlrft H.[acc BTopuqrroro Horrrorrerrra ne paIILme crelirpa.nBlloro Ii.[a(]oil

r"'IaBlloro HorlroIleIITa. a lloilieT 6r,ttt u 6o"nee uos4uulr.
lIpU rre6o,'lr,IxolI pa3..[uqnl{ CneIiTpaJIbIILrx no;llt,raCCOB B O6.1aCTI1 0{) - R:i

r,rlrreHcr{B}rocrl rrr,lruii I{e 1 uplrnreprro o/lIrIIalioBa. }J raI{ol\I cJryrlae. [Iorl{llo
crll{Tarb. qro npo6u.ru rrurrr,rii B cnerirpe r.naBuoro u BTopI4rIlIofo Iiol\lro-
lelroB rrlleurr{arrrr,r il [rltr (II)/fl'1 (I)]"", ... 1, a lItlfileH]loe orIloIUeIII4e

tl,1'). (II)/lr'7. (I)l"uo,, 6y;1er oilpe71e.'rlrb orrrotuelll{e urreHclrBltocrei{ }Ieupc-
pbrBrrbrx crrelirpoB lrf l, u, C.TIeIOBaTeJIrtto, Am.. B raxort C"rlyqns Arz otiaSstua-

e"cr pa"roii 2'T3 u 7T7 Nrsr uepnofi u nropofi Aar coorBercrBeltllo. Ilpra ra-

fiofi paBuocrr Berncr.rH (L* :2T0) cueHrp Bropuqrroro lior\Irolterrra ul)o.sBl'tr-
crr.lrrau6 oqeHr, cla6o, Ir B.r'II{t{rrr4e ero Ha cnertrp rJraBlloro 6yger neatrauur€.Ilb-

Hr,rl{. B caMo}T 4ere. [tr{'7. (II)],., oliaBbIBaerca panHofi 1.45 L, In;. (II)],ruoJ, :
: 0,20, rorAa riax [lllr (I)1,., :1.50 A upu [17r. (I)],,u0,, :1.29 A, r. e.

cocraBJltrer 139i,. .rro lleNIIIoro flpoBbrlll&er roqllocrl oilpeAe.[erlIrfl.
N,[oxrno carr{r&Tr,. rrro rra6JrroAaeur,rfi cnerirp,rapar{replrgyer arrrocd]epy rJlas-

rroro Horrrorrenra 6 Ori.
Orrrocure"uuro clerirpa.rrbrroro H.rIacca B1'opualnoro fiolrroHenra 3atIerl'Ir{ c.xe-

ilyrcqee. Hcro4x uB rro"rro?lielrrrtr rJraBrroro riorrtrorrerra IIa AI4arpaltNte l'eprrr-
npyrrra - Peccc.ua (puc. 8), N{o?IiIIo rIoJIararb, qro cuel{rpa.irsrtltft H.'Iacc

Bropurruoro tiorr[orreHTa 81. 1,1, cJreAoBareJrrrro, 4eficrnrrreJrb]roe pa3Jitrqfie
6,recxos fior{rroHeHToa 6y71er 6ortr,lrte 2'?0. uprarreprro 2T5.

3. Hplrnan 6recna rr ee oco6eHHocrlr

ItaH 6r,rno yiie orl{eserro, eAr4HcrBerrrrafl HpIIBafl 6lecna 6 ()ri 6Lr"-ra [oJty-
qena Cre66ltrcoru [B] no rra6rrogerru.gu 1910-1912 rr. ,(pyu,rx ilo.TtIrLIx pflAoB
rforonrerpravecnrrx rra6lrc71er:r,rfr 6 Ori c rex rlop rle 6r,tlo. Jlrartrn u 1966 r.
A. Haycuncorr [15] ro.iryqeu pnA ortrenon 6recHa 6 Ori c {ororretporl (Da6pu,

rioropbre trorraBaJlr4 Ho;re6aur,rs B npeAeJrax (ry76-1T84) -r 0':012.
Itan nra4no rra prrc.2, npuntrn 6",rccna 6 Ori nrreer ilBa recl,Ilrllerptrtiit(]

paclloJro?rienrrLr\ NrulI4rryNra. Nle;n4y IrI{rrLr}ryrrarru 6lecri raliilie NIellflelctt,
Bar{eruo yBe,rrr,lqe}r}re 6reclla n6rr,rara neprracrpr{n. Cre66uuc lhlril.rrcfl oSr,rlc-
rrIlTb r(oJr€6arrI,ra 6.necria rre?rtAy r\urnr41\,rylralrIr, lo vlloB.[erBol]rireJtt,rtoro o6r,nc-
rrerrlrfl rre laLUe..r. Ilr,rcriaeaHo npeAnoJloirierrtrre, rrro noBepxrrocrlafl fipltocrh
ria?liiloro Br{Ar{MOro Ar{cHa rreo/ljlopoArra I4 qTo ria?iilloe Te.ro riplle lltr [epeAlleu
cropone cBoero /lBr.r;ricrrr4-rr uo op6nre.

13nu4y roro. arro ocraercrr l{lroro rreric}roro B froBeAeur4r,r 6itccrla f Ori
(n uacrnocur. (r.rryHryarlrara 6.rrecria rreiriAy lrlrrrtrrlrvrrarrra) . rrarru 6rt.,ta npelttltlt-
lrrrrr rroillnrria ua6"rxigtrrr,6Jrecri 6 Oli c rrolrotrll,rc 61r-car lretrr,tclioBoro rc.rte-
criofla ltpr,rrrcrior"r acrpcl$neuvecnoii o5ccpearopr4lr B ce3or e 197317 4 rr. I J rr

r.re-aa rrc6tr aronprrflTrrr,rx rororrn,rr vc.rronur'i ) AaiIocr, nporra6;rrolitrt, .tltr'{lllL

rre6o.,u,rrryr) ariic'r'rr liprrBoii 6"rteclitr Nreiri/l-y BToJ)rrrlrbrrr r'I 1'JaBIIITNI rTr,.IIrII\iylIaNi-II
(t{laar,r - 3-l-r.l-r 1,,,rr;. I)rrn rra6.rrxrlerrua, n,,roo;rlei,nIte B $u.,rr,r'par U, B,V.
nofiil3brBaror rb.irvnrvaqura 6.necria rreiriily lrr.rlrrrNryrraNrr{ B 1l€cIio,rllIio corl;lx
eneilltnofi Beirrrqlalhr. flpuuenr BalleqeHr,r rio"re6arrr.ra 6;recrttr I,I R TerleII14e tto
qr{. lloalroriuo. BAecb r.rrreror Nrecro riopor}iorlepuoAI4qecliLIe uY.nr,caquu c:

nepnoAor\r B lrecrio.rrErio qacoB. riari clitrinerr. -v a \rir'. f\.urr ur,tncrrerrLlrl npupo/un
(rotouerpuuecriofr nepexrelruocru 6 Ori neo6roi\urlr,r lil,[b]refrIUfle IIa6.rlrcAelturl
5.,recria. Cleitle'r orlrertrrrb, arro upr,r lra6"nro;1errr.rr.r 6.lecrin 6 Oli lrr,r critJIIifiBaoll-
crr c rpy4rloctr,ro nr,r6op& 3Be3ilr,l cpaBrrerrrarr u rrolrTpo.nr,rrofi anea;p,r. Bo rct-t
Ao cr4x nop ilpoBcllerrrrL,rx rra6.rrrogenurrr B r{aqecrBe BBealrJ cpaBuelMfl nr,r6rt-
pa.rurcr, e Ori u"rrlr ( Oti xan 6",iusHo pacnoJoTrieruir,re. 11o ria?Iilafl, no-BralII{NIo-
]ry, r4rreer co6crBerrrrvro ilelrerrerrocrr,. Bo Bc.sriorr c,-Iyrrae, rio.re6artufl 6recllil
s 2-4-x cort rx aues4roii BeJrrrlr{rrr,r rra6.,rro4arolcfl y s Ori. Srot Boripoc 3tl-
c.rr \ri riI4Bil eT'III(i1 1'(r,:l L t r o I-o I1 3 \'1t e I I tl rr .
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Pnc. 8. floromcurre rJraBroro rr BTopIIqHoro KorrtroaeEToB 6 Ori ua

-;,5,
ArrarparrMe H - R

!rr raanxoro HolItroselrra 6 Ori uoraaasrr (ropuaoura:rsuoir veproii) trpexcJrbr rr3Merrerrtrfl c11e11TpaJrbHoro
$racca. IIITpExoBr,rME JrrrHIrrrME BbrAeJreIIa 3oIIa HecraofirbHocrrr aBe3A Tfifla B CXIa. Crlnomlras Jrr{HurI 

-IrcxoEHaf IJIaBIIaTI trocJIeAoBaTeilblrocTb

Ho, reu IIe r{euee, r{ uB nepellerlrrocrr{ ctrenTpaJrbrroro }iJracca I4 rrepeMeH-
Iiocr[ 6uecra B rlar{ctr}ryare xpr.rnofi, }roinrro trpeAtro,]Iafarr,, qro ara rrepe}reH-
rroo16 o6ycron.nerra rrcflpoBpa.rrroii o6o.[ounofi aoHpyr nceii crrcrerrr,T, a rre
urArrBrrAyaJIblrbrx liolrrflouerrr, trocnorrny o6onoqxu Borrpyr ulrAr.rBrrAyalbrrrJx
IioMtrorreHT AoJrairrbl lrcxairiaTb rtpr,IByro 6.uecxa roJrbrio Bo Bpellq earueurafi.
l.[.,rs yqcrreHtr{fl Ttrrtra, a rar{}rie crpyrirypbr o6o,rrosxu rreo6xolr,rrrr,r 4arnrrefrrurae
rr IIe roJrbr(o cuelirpairbrlbre I{ SorolrerpuuccHr{e, a rr ilo"rlflpl,rrrerpr{qecrtrre Ha-
6.uro4euua, n rra6;rrolleurr-E B paarrr,rx o6.uacrsx clerrrpa.

1r. flaparrerpu ar:ruocdrepbr rJraBrroro r(oMrrorreura 6 Ori

4.1. "'[rtrlru BoJopona rr neJrrrfl

3nn[sanerLTlrLre Ixtrrprrrrrr .uurutit Bo/Iopola rr re,,rrrf 6r,r"uu ucno.ulaoBarrEr
iurl otrpe/IeJrerrr.rr{ uoJrrroro qucJra aTo}roB Boilopojla tra BTopoNr yponrre, rrefir-
paJrbrroro reJrtrrrr rra ypoBrrrrr 23P0 t 211)0, noru,rarrpoBarrrroro re.rrr-fl rra ypoBHe
421- na!, t cm) arliocrlepr,r, a rari;He a"TrelirpoHrroii nonqenrpaqrrr,r B aruoc{epe
3Be3JILr.

,I{.:lr orr [)c;t(,.'rolrrrfl no.r]rroro .IIIC.ira a'ro-rron II I.
(ltiplrv.'r a .t.,r ir orr'r'nrrocrirr t'oulioro c,'roH

ll',. '" f, i l',, .,/i l l l l;." t|t:
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Tolurre TTI{CJTa aToTIoB HaxoAI{JIIdCI, I{AH IIPEAEJIbIII,IE ]\TAHCIIil{AJIT,IIbIE SITA_

qeltrrg Ha I(pI4BIiIx BaBLICI4I{gCTI4 aII,ICIa aTo}{OB ua nOa6yrH4eHHbIX ypOBIIflx'

oU.oarrrroro tro I4a or rrorrepa ilIr1rltlr n^ (g.nn 11 I) ll or lg I (cranlr ocqunJl{-

roDoB) trrfl He I ra He II. Taxlle otrpeAeJrerruq 6lrnr cAeJIaIIbI AJIfl CJIeAyIo1g,I,Ix

iir:.-'oii[ taii fooa ".y, 
0?9e (i.I 1e65 r.), 0T15 (26.I- 1e65 r.), 0?45

[Zz.X r'gg+ ".) n Oq4L F .:il 1,964 r.). Haiigel]Ible ra6trI\r o6paaort sHaqelrr{n

is nfn.nIl (H I), r{oropr,re flBJrflrorcfl rrr4}n6rrNr trpeAeJrorl B_ertrrsuHbr, trpIIBeAe}IbI

f 
"o"Jr.l".rr'cror6qe 

ra6r. 5. Berrqrarrr,r lg /V6,2,[1 (H l) , uolyqeHHr,re Anfl
paSItrrrHbrx saa, lrano pasJrr{qaroTcrr, tro3To]\{y 6rrno gagro cpeAlIee II3.-BC:IX

;;;;;;;rf lrrrr,rr"o crpourta). 3ro cpegrree or{aaaJrocb paBrIr'I1\r 15'58'

Ta6rurra5

4.XI 1964 t'.
2.I 1965 r.

26.1 1965 r.
22.X 1964 r.
7.II 1964 r.

0,i2:'t
0,99
0,1Ir
0,45
0,41

13 ,54
13,50
13,60
13,43
13 .6t)

13,53

t4,47
t4,i:l
14,68
14,34
14,73

14,55

t5,50
15,60
15,64
15,60
15 ,55

15,58

,Crreqyer BaIIerI{rL, qro 9ro rutmrurft trpeAeJI BeJII{qIIHEI lg I/0,2I1 (H I)
I4. M. Itoutuorr,rrr [16] p;rx sroft ser[suHr,I troryneEo Ilecr(orlrxo 6olee nrr-

cor{oe sHaqeEue - 15'85.
Vlrecrro trprrBecrr AalrHlre, noJIyrIeIIHLIe J[.^Mop.toHol\I I4 Ap. [11] tro pe-

BolraHcrrbrlr rruuuflrrr N V (?,1240,1) rl Si IV (],1393,8) auanorraugbll\l MeroAol\'1'

,""orurv" {opmyly Arfl oflruqecKll TolrHoro cri-ox' ,[,u paccroflrrn's or

;;;rA", 1?* : i'h'; ctl'rl.et IiaH rloJrararor aBropbr [11]'-rra-u-rarraercfi trocroflH-

Harr cKopocrb pacllluperrro, puu**t 7400 nnlcenl\IIt{ lg l|rff (N V)u lg l{H
(Si IV) irafiqeuir BHaqeHrrfl- L4,90 t 14,68 cootsercrBerlilo'
'- 

A.'Moprouou u np. tltl oqerreHr,r ranrie BeJu{suHr,r lg lv"Il (H I) u lg NH
(C IV) .Un.n roro ate paccroaurar. flpu arou 6r,ua trpIIIIflra aJIeHrpoIIEafl IlJIor-

iro""u' n" :S.l1e cw-z y.T166 : 101 
oK. Oxaaarocb, rrro strcilo aroMoB BoAopo-

4a ocraercfl oserrb onuro i$-lff (H I) : L3,04, qro Moixer AarL AJrfl Wt(L")
;,;,,;;;;;0pG A (r. e. Ha trpeAe;re Brr4,rMocrra), a rr.c{to r{o}IoB CIY sa 7 cnz

oriaar,rBaercfl oqeHr. 6o,rr,ruulr, l,g NH (C IV) : 18,58' Ho ero trocJreAllee

Brraqegtre rre Aocraroqllo BeJrrrtio, qto6r,r saTyxaflrle BcJreAcTBrre u3",ryqeHug Aa-

Ba.rro SHaqrltennrtr,rii BHJTaA B paclntrpet{.ile JrvtH.uvt'

oqeuxu HacerreHrrocrefi yponnefr-2}P, 2rP Hel n 42F He II upungAeHbr

n ra6l. 6. Betuquur,r lg lf}eIl (FIe I) 6trlrn cseAerlbr K Be"rIrrqIrIIaM g N2,p H
(I-le I) upn6anneuuerr H uepolrnr lg (gz,p/gz'p)'

Itax nzgno ua ra6nraqr,r, BaNrerrro Her(oropoe pa3Jlrrrlr(e^-B rlaceJrelrHocrflx

yponueft Zsli v2rP. Otrocurerrua.rr HaceJrerr[ocrb ypoBrlrr21P necnorbKo Br,r-

1rre raceJIeIIHocrII ypoBHfl 2tP.3ror pe3yJlE,rar unr 6yAeu o6cymgarr' oAIIoBpe-

rrerrEo c AaITIIIJNIIT, troilyqenllblrlu tro rtplrooir pocJa. S"uenrporrIta'a trJIoTrIocTb

rro Jrr1Hu.flI\r BOAOpoAa oqeHr{BaJracb AByrIfl cnoco6auu:
a) uo uocnegrierry rrot\repy 6antrre_poncHofi "'tllullu tt.nl trt3 Sopmy"urr [. llur-

nr"i r D. Telrepa lg n" - 23,26-7,5 lg n*, rpe n| - rronlrafl rlJrorllocrb;
6) uo uerogy Yuao.nr,4a I13 coorllorueHrr.rl

W'l' : KND,,H (II l)ri, (-1?" 0,45)''', (3)

rIpI{}reIIcIIIIoro Ii .ItulII'Ilrr II"'. I{0.
lJ onrerp r9c.,rc;lrrcii rra6,,rroitaerrrii'r ",rr,lrrnrr onpc/lcnrI.'lcn_ rpa$nuccliclit lticTpti-

ur-,u.str,ueii Basr4clrltocrrr Nrelii(\'r(rrurJ)N.rrLnoii r';lv6r,lrori 5a.'lrlreltonctiltx rllltrai'i

t49

tg No,3H (H(DaBa
(g uonsx p) lg a,,* (nr.) lf n,, (H.,., 116)



Ta6.'rnrta 6

@aaa(s Eo-
;rqx p)

lg N2spII
(He I)

Ilerog YH3onbna

lg NypH
(He I)

lg N4rpI{
(He II)

l9 N2a2I{
(He I)

l9 Nr, jr Ii
(He Il)

NerpII
(He I)

4.Xt 1964
2.1 1965

27.1 1965
22.X 1964

7.1 1964

14,50
74,65
14,90
14,70
14,i5

14,75
15,00
15,00
1.4,92

15,00

14,85
15,00
14,90
14,85
15,00

14,63
14,90
15,29
14,89
15,01

14,58
14,gg
15,28
14.71

{5,08

14,98
74,99
15,09
15,06
15,23

T.

r.
r,

0,72
0,99
0,15
0,45
0,4L*

A,.IrcflepcIIfi 30 ,tt.1t

1"6 rI IIolI0port Bepxllcro ypoBHs. S.rreritporrtralr rrJrorrrocrb, laiiilerrriafl DTI{}r
rferoAoM, orrrocr{Tcrr Ii BepxrruNr c.rloff}r arrroc0epr,r, oHa npr{BeAer{a B rpeTr,e}r
croir6r{e ra6.-i.5.

Btopoli NteroA onpeAeJrelrl,Ifl snerirpolrr{oii rJorrrocrrr Jaer Bepxirr{)1g rp1-
I_{1}.' /2r, rlocIioJrLriv rrcn.o"-rb3yerroe B +opNrv.re -vlrao.xblla 3r{aqerr14e 1,4 Nn,,rH(H I) upeacraBJrr{er co6oii iluilb rru?riHlar:i^upe1c.tr. I{aiilerrHr,re Brraqegufl tr[)rr-
BeAeIILI B serBeproll cro.II6Iie ra6x. 5. Cpe;1rrue. [o Bce]r rlaaarr, 3traqerrprg rro-il)'tlalorca paBrrbllrrr: it.rrfl lg n" (rr_) - , 1.3.1-13 u lA ri" (H... Hs) _ l/+,irlt.

4.2. tipunr,rc poera

flocxo.:rlriy. Iiali trIbI BITAeJIIT Btnlrre. Birr.rr{rrr.re ctrenTpa tsTopr4rrloro rtoMrro-.
rreHTa IIa clel{Tp rJIaBIIoro IIeBrraqr,rreJbrro. A.-rr{ arra,-tIrBil arrloc{epLr l..li-IBrrot-o
Fiorufiorre]rra 6r,r"rr upralrerrer{ rreTo;I tipr,rBoi.r pocra.

B ruqurrolr c[el{rpe t','IaBIIoro rio}rnorierira 6 Ori riporre Jrr4lrr4rl so.qopoAa,
i]eliJ!a:lbl]oro I4 TIoIII{BoBaIt}roro reJItrrfl rra6"rrroAarorci .rrurrrl1r raolros b I I,o III. c III. c Iv, si III. si I\r. xlg II u N III. I{pnn,c pocra du,.r,,rn""pu"-
IIbt IiaH IIo CI'IIIUOTIILII{ U TpIIUIeTIILI}I III{IIITflII IIe I, rtrri trr tro,,rr{tiI{r]ll He lIrr orAeJrbrro tro .rlurrr4st\I O Ii u llpoqux a.rretreuroB.

.llnnrtrr He I rr IIe II. Drruupr.ruecrirre riprrBrrre pocra crpor.r.]1ficb liiri; o6uq-
Ho. B riooplurrrarax lg, t(ili./l,).10'tl r.r jg gfl. pasrL,.xbrro l1o jrrrrirrrilr I{e I.
Bo3rrrHarourrlr c ).poBriei2ttP u21 P u no Jrrllr.rarr IIe II 4"rr (raa, coo.rrercrsv-
!r{lrx^ rrorrcrrry coeArrrrerrrr{ (4.XI 19[i4 r.) u upo,ruBorro.]ro?riFrr,rx o;r,.,r,.aqriii
(2.I 1965 r.. 22.X t?61.1, _7.rr 19$4 r.). Ii. pr.. g., u 6 npr.rne4errLr riprrr,re
pocra ll"rrrr {ae: 0r'72 (4.xr 1964 r.). u 0r,gg lz.t tgos r.). uocrpoLrilrrbre rro
Jrrrrr,lfirr IIe I, rra pnc. 10. a n 5 - Npr,rtsr,ro pocra no Jrurr{nrr He tt. Cu,rorrr-
Itble ilr4llrrrl CooTBeTcTByIoT Teop0TII.Iecrioi,i tipnnoii poCTa. R Ita.leCTse trocJre:{-
Hefi 6r,iira RBnra rrprrBarr pocra i(Jl o;llropo;lrioii rrqqe;ru lln.rrra - l-):rAu*r..r,o-
Fra, paccrutrarrrrafl Ft. Xyrrreponr [17] I,rrrr cjt).qarr ]g a: -cD.
- I3 peay"uLrare coBrleqeitrrrl ria6lrrgelrrorl u reopertrrqecrior-r riI)rrBr,rr pocra
6ruru oupellerrclrr,r rrfic.rla arolroB rra ypoBrrrr-\ 2s1t ,r)t1t rrel.42l; it" g u'rv1,-
6y.neuutlre cliopocrl,I o arnroc(repe uran,,oro riollfio]lerrra 6 O1i. IlairTleurilie
allaqertrrr{ Ig A2'7,11 (I{e I), lg .\,r'pl1 (I{e I) rr ls Ar.r,rfl (I{e II) 6r,r.rn nlirr_

Ta6ruqa 7

ripunoii lrocra

9leuerrr

He I (2"P0)
FIe I (2tPo)
He II
OII

n.", ,ru, 
". 

i

58
46
26
,a

50
40
26

29

JJ

28
,o

79

7t)
27

2S

2.I 1965 n. 26.I 1965 r. 22.X 1964 r.

62

39
24,5



ftlc. 9. ItPunlro
o - 4. XI 1964 r.,

Z

He II o ypoBueii 23Po t 21PopocTa Iro
6 - 2.r

JItrENgM
1965 r.

, /Yiflf)L0 =a-' lKrroD
Arrfi AByx +a3

d

Til
/2J

Puc. 10. I{punne pocra no Jrlr[I{flM He II 4lx rex

/ 2 ,,A/i//f197{zru,

xo ([aa. vlo tr tta pttt'. C

BeAeHr,r B ra6Jr. ti (c.ro.n6qr,r 0, 7, 8 coorBercrBerrHo). cpaBrlerrrle lg A;f/ (IJe I)
u lg I[1Il (He II), trolyscitrlbrx AByNrr{ }reroAaNlrr, uolia3brBaer, qro pa3Jrtrqrl-g

r{eE(Ay coorBercrByrou,r{rrrl BrraqerrtrrrlNIl[ EaxoAflTcfl B rrpeAei]ax oIIrr{6oH rrx

oupeAelerruir. C.uelyet sauerurb, cro AJIE MoIleIIra coeAIaHeIIItfl (4'XI 1964 r.)
BEaqeHrre Ig JV;1/ (lle I) r{ B rrepBorr rr Bo Bropotlr rleroAax oupeAeJrellus olta-
SbrBaeTct{ lIecltoJrbl{o MeHburc, rreM B ApyIIIe AaTbr.

.Iyp6y"nenrur,re cr{opocrrr, rrafilerlgbre tro nprlBr,rrr pocra, trpIrBeAerrbl B

ra6.n.7. Itar nra4rro uB ra6[uqLr, c]iopocrrr, rlafiAerlHbre uo rprrtrJrerlrLll\[ Jrr{-

HuflM, HecHoJlbr(o Br,t[Ie, qer{ [o cI{rIrJIeiITIrbIM, 3a tr{cl(JrloqeHueM oAIIoft Aarr,r'
7 .lI 1964 I., rAe ItpI,tBbIe pocra tro cI{HrJIeraM z rpuuJleraM coBtraJlu. I{afi4en-

,,51

.* ZJP
x-2/P

_2

;i
| 

-/
',,/'



Lg lll 26

Pre. ll. Iiprrasrc pocra 11o ;rruufirr 0 II
prrc. 9

2 //L //fA
Lg zfrc?roD

rl)orlrr\ ).rctlclroB ,tl,lrfr r0-\ ;ric, t!a:1, gro Ir gaTI

I.._OII,MyJrr,rlrrr,rrerl;2-OfI,rryltrrru:rer10; 3*OII,uylsrrnteaT2;4-OII,trpoqrreMyflr,-
rrrn,'rerLr;5-O III;6-C III;7-Si III;8-Si IV;9-1\Ig II; l0-N lII

rrr,re pa3rnqtrrfl riaH B rraceJrelrrrocrrr\ ypoBuerer 23P w2rP I{e I, rax u n ryp6v-
.-rerrTrrbrx crioltocTfrx,IIo-BLrIiltrotl\'. o6yc.ron.rrerrbr pa3JI,IrII{elr E(i)d)crtTl,rBrrr,rx
r.'r y6urr $oplruponarrrlfr rpr{u.rrerrr,r\ rr c14rrr.rrerur,r\ ;rurruii.

I'lcxo71a rr3 npeAno.[o?rierrrrfl, sro R arrrocr!cpe 6 Oli. liarr r,r B c.']yrrae cBep\-
lr{rarrroB cnerrrpa"'rblrbrx ri.raccon 09 - Il5 tl8] , cfiopocrrr lrr{riporvp6vJrerrr-
rrr,tx ABr.lirienr.u"r y6r,rsaro'r' c r.ly6rriloii n arrroct!epe, rr3 arra.rrr{3a lrrrriporyp6y-
,IeTITTILI\ CT{OpOCTeI-I. O[pCAC,XCrrrrblI nO Cl{rrr.]IeTlrLrNr r{ Tprln"'IeTrrr,r}r Jrilrruf lr,
rlr,r upraxoArrl ri Br)rno:!)" rrro J- curgr,-rerrrr'rx .nr.1rr'rii odri[eriruerrarr urv6r.rua $o1t-
NrlrpoBalllrt (o6paaooarrln) 6o",rsrne, rlelt y rprr["rlerHLlx, a r.nv5itsa {oplrupo-
Rarlrfr ,rrr{lilii IIe II 6o;rr,ure. qe]r y lr.rur.rrt He I.

Jhrrrrur O II rr rrporrrrx aJreMeHToB. flocrioirrHy rrar{6ojree }rrroroqtrrc.rreHnril-
\rrr .rrI{lrtrIflNrr{ R ctre}iTlle 6 0r'i ,rB.lfiroTCfl ,rr11iltr4tr{ 0 II. orrn I,1 6br.1Ir B3-rrTbr 3r1

oorroBy nprr nocrpoerrrlr npr4Bor'r pocra. B peav"ur,rare rrbt IIoJytIu.[[, AJLS rI3-
6paurrrrr utrrur (raa, uo o;1loii ripr4Bof, pocra rro Bcelr a,rrelreu'rarr. B nasecrBe
rr.r.rrrccrparllrrr iln pnc. 11. a, 6 noriaBalrll Ila6.l1milerrrrhre riJlr{Bbre })ocra l.irtr
;rsy-x $aa: 0t'72 (;rara 4.XI lflli1+ r.) rr 0i'9!) (2.I 196J-r r'.). Iiart u B c,ry,Iue

1i2

A/ An e!



Ie,]Il4fl' cI].'IolurlafI Iip]4Bafl ecTb TeopeTI,{qccIiaH lipI4Ba,{ pocTa. }tari o6r,turro,

tro pasHocTI,I lra6.,]Iolaelloii I{ TeopeTl'Iqeclrofi liplrnr,rx pocra 6r,r.ura ],^iit:":

"".rrrrn,, 
t'D- Criopocrr' rIeJIlioNlacl[ra6tlt'rx ryp6y'rtentnrtr ]1BI4i'IieIIrrr{ ?'l

orpeAeJrrt.rlilcl lo Lloorllo[Ienr{}o ?'1 : 1/"i1ffi' rae l'rer''r - tt"ll-::1f
cliopocrb. Ilai'iilenlrt're 3IIaqellI4'r ri A'rrfl paslILr\ t[as upllsel\ellr'I B Il]I]r{Helr

"rpi'"".1"0.-i. 
i. rt.^ 

"rr;rii" "r 
r.o"r"qr. ,"rn srraqerrurr criopocrerYr 3IIarll4re"Tlbrro

Nretrbtrre cooTBeTcTB-y,1,,qI,X 3HaqeltI^Il. rrari;letttrsrr ilo,.-IIIIIILltrI Iie I' u [pIIlIep-

IIopaBII],lCIiol)0[lT,lnI.ttaii4enrtultIIo.]II4]ll{fll[lIeII.3tolto;tler.l.oB0pI{Tho
;;.ri';;;"r;',r| ij ir Soprrupvrcrcn rlplr\{cprlo Ira ./(IIIIarioBLI\ at{iSer*'ranrtr'rx

r.rry6lrnax " .-,nrrro.,iifi til'it "rn 
ur"',I4ro. rltr lle crfol'rll'r valecrb BJII{Ellrre

,Oiha"ru Illraprra rra pacIrI,Ipertr'te.rtllrtuii JIe I,'rro6sr roirvrlrlrb ?'/ ro 'rturlrl'{M

IIe I s qIICT0l{ sl,Ilc. IIo. I0-BI,IAIIIIoNI-Y. ollo Ile I]acTo,,IE,]to 6o;lr,tttoe. IITo6bI

JlaTr, TaHI{e 3rrtlrrrrTe.rrr},lrre paS.xr4qLrH R \lIIlipo'typ6y;rerrrnr'tx cItopocT',{X'

I4a npunux pu.ru 6ut,r, riaillerrr,r raltilie BeJIutIuHH lg (A;I/ig;) A'rrf pa3-

rrr,r1 trOlIOB. ptU Brraqettl{fl, ygpe/\IISIIIIIiO IIO IISCI1oJITI(IIII 'r1VII{I{'IilI! IIpI'IBeAeHbI

rrrr?I{e, s ra6n. 9 (cro.n6qsr 5 ra 8)'

[4.3' 3aut'uarlu,I o M rnipo;#"ffiX#TEXYTcHTH br x ABrt]ttcHr'r'rx

ttair y;rie oTNrearilJroct, BLIUle, IIOHLI pa3llLIX D.IlcN{elITOB IIOI(&3IJB&IOT paSHbre

cliopocTIIrrunpotyp6y.,]IeIITIII;IXlnlrrietruft.CHopocru,otrpe[e.rlel]}rbleIIoJII{-
rrrasu IIe l, altauure.ur,Ho Brrrrue crtopocreft, oupe;lenerrrrblx fIO 'rurlunrt He II
llnpoquxlroHots.Sror{artt'auarolquficni''e4crn^ueuctparr'r$rrHallurrB
arrroc{epe 3Be3;\Lr, }iau y}He orNreqa;tocb paIIee [18, 121, Iapaltrepell iUIfl ar-

rloc$ep pallllr{\ rrrra}IroB r{ cBepxrllro"'ou' Itari rn B /Ipyrrlx no1o6ilr'rx arnto-

,i.xI l{)0.1 r.,

Qil.ra tt t -
26.I 1$65 r., 0?15 1164 r., 0P r,2

447 L

4026
3820

4686
4542
4200

4552 
I

4481 
I

375e 
I

llpurre

173
115(;)
193

134
195

2a7o

166

LzL

I
T7L

175

l- 7,
r.tf cen

156

(:)
\74

n;tfcen 
I

t46
167

\71,

l sin i,

199

235
225

136

167

t7L

190
(:)

203
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155

t3ti

187

199

z4a)
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Ile II

Si IV

178
165

230
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264
294

200
22t
286(:)

219
188

135

t42
t9t
21.6

130

93(:)
1.i 4

113

153

109

13[i

142

204

Si ITI

a.42

Mg II
154

O III
201

208
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4"39

165

1.57

t72

4116,{l tG4

4o8e I roa

96

109

t5t \51
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250
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l/.7, ru/cc,r

c-4.-D/96*z
o-2.f /9052

HElA44il 44026 AJ020

L4686

Hell A4,t4Z A4200

,f000 !,t00

Psc. 12. 3asrrcnlrocrr, cxopocrrr Hpynuouacrura6ar,rx
atuocSepu 0 Ori

4000

qarrxeuuii ot

A,A

EXIIEtrI BONEbI AJIE

coepax, B c',,yqae t5 ori uueer ]recTo yBe.rrlrqeH14e criopocrrr ri B]re*Hrrrr cJrofirrarnocsepr,r, qro rraxo/urr*r B cor.rracrru c 6o",rru,;; ;r1;;;;r,n,u. ,,afr4eHlrb1\rr{tro peSOIIarIcltl'IlI .[Il]1r4fl]I I'I y]iaBr,rBarctrl,rrrrrr rra rrcreqeilIre BeruecrBa I43 ABe3-AbI' Iioropoe rloilier nprlBccrI4 Ii o6paaonartr,rrc o6otoqlir{ Bo}rpyr BBeBAbr [r.-rr.rcr'lcrelrbl ts ue"llolI. B cor'.rtacul'r cc, criagarrlulr rra\oxrrrcl r{ criopocrrr I{pytrno-
i',T"_i]{t-x ryp6;'.,rerrrrrr,rr ARr4i{ierufr, rioropbre rrrr o{errrrlrr tro Hoprypa}r";Trjri:":-::^:l:10.6 Ori. cor-.,racrro lrero;rrrrie f . ,t. Iliaiiria u 0. Crpysriigi.
AJr'rI rrsllepcrrlur 6r,i..llI ar,r6panr,r "rrtrrrrrJu He I c vpoBr].fi 2Bp, ).447i: Liozt,,1,3820; He II - )"4686, )'.4542, i(ii,O. Si Iii _ l"zrS;J; Si rv _M0,s1),),4116; O III - 2,3759 j, llg n l:.q7rg\. Ilo l..r.q u,,nloru-rutsel(errrn IraFiJ)o_ryp6y;rer.r'urrrx liBr.rr{ierruii 6nijro or;ru,o flpe;rnoqrerlr{e r.rBrreI)errr,rrJrr cneA'r{)-ulux lrarrraii: He I ),4477, 't.4026 lr Si Iv l,40sg, )"4L16 

"r-ro- 
roro, qro t4it;tl)si III.racro 6nrsaer Br4iura paarrruror,i; ,,4rgi Ng ii-;;;-;;, cnerirpe roBo..rL,-rro c;ra6a u rpyArro rna.,e1,roir,. rt.,ru,irnrr IIe II').4tEA:i"iiijb .ron1"irrir,..

OTIiOCI4TECfl C OCTopOi{{IIoCTLIO. noCIiO.TILIiy OIIII qaCTO BI{nlrt paBNrbtTbrr\trr,Fipolre Tolo, Jr.rlrr{s ).4686 rroTlier 6urrr, aai(cra lrrlrccl.reii.
B ra6.[. [i uprane4errbr pesyJr,rarLr r43rrepelrrfi i.-7 - c]iol)ocrefi ripyrrrr_r-Itac[rta6rrr,rx 1nu;rierrrafi. cnoru"erar*],rcrqu\ 6r,no*rl, purrapuo,:r1,yt6l.,reurrrr,rxnuxpeii u a sirr z glr rcex tfaa op'6r.lra.rrbrroro /{Brairi€Hul.llocxolrrty urrcercrr aarrefrrr,rr,i ior A),r c 7" (prrc. 12), io uorr,r,o cpilBEr{B1rL,rIelIiA-Y co6or'1 JU{Iub SIlaseuut lt7 ilJlr{ paarrr,Di airetrcrrroB. onJ)eAe.rlerrrrbre iloAl'p, rraxo4r{rrlr4rxcJr s 6jr}rarir.rr nO.ru"rri IiJrr.{u Bonrr. Iiari au;1rro ue ra6,,u.rur,r .troJryujrrpr{rjbr IioilTypos rrar.r60ilec raparircpubrx ;rr.rltrii, a c.,r eAoBareJrLl0,

tr{ 
-coorBercrB}'Hlnlle .14l\l 

(.tiol)oc1.r4 }ta}ipr)T} p6;.rerr.rrrtr\ JBI{itiellt-r tr u sirr r
\cliopocrrl npaulerrrUr) pir3Jr.rqrhr Adrrr l,alurri jrrrruir. Hari;rerrrrur(,tro pa3yr,r.\r,rrlHtrrsnr clioDocrn Np)'nrrorracrrrra6rrr,ix Tlnr,ririeru.rr:i: (100-170) _]_ 15 ntwlcen(4.xI 1964 

"., 2.I rgo-i 
".1 

,-i!iO-;;,; -t itt nutcex (2t\J 1eri5 r.).c;re4yet 3a}{err{Tr,, uro rrairxclrrlrJe lraNrr{ \-7 1r ?: sirr I anaqr.rre.lrL,}ro trpr.-BLItrIaIor coorBercrRyrotrItre Brraqeiltrrfl. [o.uyrrerlrrbre pitHce C.,rere66ariou [2b1:
ll9^y 140 nu,cen x.ta I''7 u a'-qitt t coorsercrBerrrro rro jrrrrrr{}rrr IIeI )"447 1,i.402G; Si IV 7,4U89, Xtlrc; IIeII ),/+:t42 n ),4200.

Crtopocru rranporyp6ylrelrrllLlr gnr.rrriennri, orpeAe.xe.rr,re ro Jrrrrrr4llrHe I, IIe II, Si IIi, SilV, O III, u.?oiurrrr Barrerrbrx paa.rrr,rulr.i. uo4o6uo
trafigerrHsru Arrr{ rrr4ripolyp6y.neurubrx cHopocrerl (crr. rJO.r. Zy.

,, 9foroaru rrroxporyp6y.,,errrrr* ;1nr.r;nerrurl, rrafi;lerinue uo .rlrnn.srr FIe l,fle rI, sHarrtrrreJrbrro llpeBllrrraror (6o.,ree IIeu B rplr pasa) criopocrlrl ]lrrHpo-typ6yneururrx 4nurrreHr.tli, lal'i4errnbre rro ripr{Bbrilr pocTa. pas.,rfique l\{u6po-Ir ]raxporyp6y;reurrrr,rx criopoc:refr flBJr.sercg xaparireprrbrlr AJrrr atuoc{ep in-raIIToB tr cBepxruraHToB palrrrrrx cnelirpa.rrLtrt,,x rr.llaicos. Olo o6ycnoueuo
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r'tu

JCI 000"

20 000 L
Puc. 13. 3asltcflMoctl reufleparypbl rtorrtr3aul'lll or
,u,\""i-nnt autoc(pepnr 6 Oii (arn gayx {ae)

,[rr cpaBEeHqE [prrBeaeHH auaJrolzquble saBltctrMocrlr [ln p Lco Bl
npv"r*" t18l) n nlq e Ori B0 Ia (aseoflocrlr [22])

pasJrrrqr{eM BeJIr/rquH Typ6yreETHbrx flqeeIt, cooTBeTcTByIOtqII\ c}topocrflM,

o[peAeJrer{HbrNr rro nprrB;fi pocra, tro Hotlrypart lrutrr,ri;i. ltari yirie or\Ieala'rlocb

p"I"! tZtl, pnanrnpir ,{qce,ri, r.ile co3Aarorcfl rlartporYP6y.T err:ruure c}iopocrlt'

IIo-BrlArrrroNly, cpaBtrrrNrbr c Toirrr{r{Hofr armocsepbl, a paSl{epbl BI{Xpeft' oIIpe-

AeJnr'qrrx orrr,po"yp6yJrer{Trrr,re ABtr}I(etI[rI lrloroprre B.TIU'IIOT rra lyt.), aHa-

qI'1TE"]IbIIO TIEIIbIIIE.

4.4. O reuueparypax ro;rrjyxgeltlra Ir IloHrr3aqlrlr

ltan yxre orIIeua.[ocb BrIIIIe, I43 HpuBbIx pocra 6hlr'u{ oqeHeIlLI lg (A';/gi)'

l.errileparypy BOB6yE(AerrrIE oflpeAeJIIdrh_lIaAe?IiIIo rle yAaIocb, troCHoiIE'Hy ]Ia-

6rrroae"ruifi .truouro*r troreHqIraJroB Bo36yE(Aelrrrrr A.IIr{ uoIIoB AaIrHoro s"rreNIerI-

;;.,:";;;;rr O II - O III, oqerrb He6om,iloii. JIuu* i("'In oArrofi {aar'r

(1r.XI tg61r r.) rroxrrro 6r,uro upurreprro oUerll{rl ?'!. Orra ortaga.:Iacb 6'ru3riofi

ri 20 600'.
Ho nr_rcuottltiy B /.[aHllOIl CnetiTpe rra6,rroAarorcrl aTo]\tLl B :1a\'\ ftocJle/tvlo-

r\1{x craAr{nx r{oru{3aqrrl'I He I - ff"iil O II - O tt1, il III - Si IV
;;;;";A;'b II - C III, ro AiIrI rpex {aa;1'u lg r?::13'70 vqarocb oqeltlrrl)

TcrrtrepaTypy I{OHI{aaqllpl rro .III{HIIflM ?TIIX UOIIOB' flO.rryuertttt're SUaqelll{fl trpl{-

uolt"r6 s ra6.r. I ra rra puc. 13. 3naqerrus 7[, rrafileru.r-1,]e rro Jrr{Hr{r{rr pa3llblx

trrorroB, BaN{erIIo putorinu*tt s. JIu."m:, Si iII - Si IV troHaBbIBaror 6olee

,,,r,t{r{e (ua rrecnorr,Ho rr,rcflq rpaqycon) Brlaserlufl 7fl, uerr O II - O III u

lle I - He II. Ha pucynne [oHaBarIL,I saBI4cIINIocrI{ TeNItreparypbl 1loHtr3aqllu'

,ru;tneorrot ArrI 6 Oii 4n, g"y* {aa 4.XI 1964 r' n 2'I 1965 r'' or rroreHquarra

BoB6yEiAeIrI4r (ra nonreaaqllu)..(lr cpaBrreHr{'r Ha aroM 7I{e prrcylrHe lp*Rtf,"t]:l
auaJrorr{qrrble Aa}Irlbre AJrfl cBepxrr(fallroB p Leo 81 Ib u e Ori BU Ia lla
iiSl " 1"" e Ori gO Ia us [22]. ltax sragrro r{3 prrcyrllta, r4 ArIfl 6 Ori,rr AJrf

HaSBaHHbIX CBepxIUtarIToB rlrteroT MecTo alraJlorl{q}lbre SaBucr4N{ocTr{ TeN[tre-

parypbr r4oEIiIsaIIffI4 oT rrorellql4a.Ila Bo36yffiAerlrrfl (utru uonuzaquu)'
' bto pa3rrdque B TeNrtreparypax uorrtrBallrdrr, onpeAeJrel{Ilbrx no Jlrdrrlrfl}I pa3-

or, ,orrou, o6yc.nonneno rarine paBJurqtreN( a{sentrannux r,uy6ran o6pasona-

florerrqlraJla noa6yix4enua (r rrouu-

Ib (HpecrrHir), e Ori B0 Ia (cserrHe
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!HeI

I,Ig II
CII
NII
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(r)
(1 0)

(2)
(23P, 2t P)
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ttux rantnfr.. Itan y?Ite orrreqa.nocr, O. fI. lo.urarrgcrir{rr trr II. li. Iiourrnopr,r*t10r' Tetrrtreparypa tr{oHtr{3aqr{rr, onpeAeJreHrra.a }leroAorr rpy60ro a}rann;ru,rapa*Tepr'rBver re cJrotrr, B FiOTOpr,rx Aalrlrbre Jl.,TrLl., {Oplrupyrorcn.Taxralr.o6paaolr, or{eHria Terrnepar},pbr rroxr{Bar{r{, 6'ori'".roBa yxa3r,rBaerrra crparr.rsr'r*arlrr*l Betr{ecrBa n a*roc$epe, ,a ro, qro .trrrHrru si lv +;p;;;_pyrorcfl B 6o.Tree Bricour{x c.rrorx. ren ;rri,rnu FIe Ii, o tif. ir""r, 
^u-o'iIi,Iie II sopur{py}orcrr trpr{r'reprro B ciroflx o;r.ruarionofr rerr,eparypr,r.

Sax",uo.renrre

flpoee4errrrr,rfr auarua rl,refrqa:roro ctrerirpa creHrpa.rrL,rro-4nofruofi cn_creMbl 6 0ri uoxaSaJr, qro nulralrr,ui ctreHTp ee,rB.rrrrercrr cneHTpO\I rJraBHofo
IiolItroHeIITa. Cueltrp BTopraqlloro liorrrolrelrra ec.Tlr{ trr rpoflB,Trrrerc.s, To oqerb.cna6o. Sauo4oapeulrlle nprr llerioropbrx e.rrorrrar{il.rr\ trunnu X5876 ii;i ;iI*",trprrHaAJreirraur're BTopr{qrro}ry riorrnorerrry. Aaror pa3nocrE, 6.necxos *orrrr,l_serrr 60rsurc 2ry0, qro roBopur o cna60rr Brufrruu ctrerirpa Br,pusrroro Korr-troHerrra rra ru;1r.rlrr,rfi.c1relirp. cuert'rparrrrr,rrl r.racc urolrr-rrroro HorrroHelTil
Irrolrilro oUellrrJ xart U[.

,tr{anreperrrII,re 4rat[$eperrqr.ra.]rr,Hbre c\retrrerrr,r.s rrorrtrorrerrros "rrunufr ]"5g76E Ho, trpl4llaAJle;Iiatru4li BTopl,Isrrolly Iiortnoilerrry, npr{BoAffT H BaFiJrroqeErrroTqro orIIo[IeHIre rIorIyarIUIrIryA K2lKr, a c.rreAoBareJrr,Ho. ]racc fitrlsll, paBrro1,6. 3ro Buaqerrtrre cytrlecrBelrllo trrerr.,,re trpr.rBene,rroro B. J.refrrer,oi, 
"ip- i+1.oqenHlr .cnerirpa.rrbrloro riJracca r.raBHoro Itoi\rrro,e,Ta! ,,oryrreHrrJeArf f-1sH-t'11 {aa, noriaar,rBaror ero nepe}reHrroct,. flplrueu, tro orHolllelrurc .rrlr-uuft He I/FIe II cnerirpaJrbrrufi H.,raic oqeHuBaerco 6or." parrr:rulr, qeM ,rBornomenufi er{BnBarrerrr}rrix rnl4pr.lrr lr.ilrrali si III u Si Iv x ile II r'Si III uCIII+OII.

oqelrriu a6corrorrrofi Be.fluqr.rrr'r .4/y, no.l]geHrrr,re ,,o .rrtrrr]]rflNr BoAopoAa,raH}(e [oriasbrBaror {ryriryaqr.ru c {asofi reprroAa. rlprluerr, 
"r" ,troyiry'rrtrri
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SHaqtrTeJrElHO trpeBr,tr[aloT nepeMerrrrocTL BIiAUIIOIO 6lecHa. cneAosareJIntro,

r,r3r\{erleHr{fl l4ll JIl{}urii noAopoila o6yc'uon'renbr IIpI'lcuIIarlr{' He cBflSaIIIIbIl\{I'{ c

trepeMeIIlIocrr,ro a6co;troTlIOfi CBeTr{llocTIr SBeSAbr'
--'Hu6r,oqerrr{fl 6rec^a 6 Ori, ,,poBeAelr]tbIe IIarllr' troATBepiliAalor orl\IeqaB-

,o i", palree {.nyxryaqrau 6.uec*a }Ie,+(Ay I\II4,I{}Iyl\[a]\1Ir I{ rlo*asr'rBaror lio-

.[e6aHurr 6recra u opu4errax ]recHOJIbHI{X (2-4) corblx anea;1uoft BeJIIIqIIHLI B

receHfle uouu. ,I[,rr yToqrrelrr.rf upr{rIIIlIbI trepeIIeIIIIOCTU 6necHa 6 Ori rleo6xo-

Ar{Mbr AaJrbrrefiurr,re ,*6rrog"rrro 6,'e"*u HaIt B pa3Ilblx $aaax neprdoAa' Tar( I{

B TESEIIUE }IOSI,I.

Br,r.ssJIerra [epeNlerlHocTb 3]iBIIBaJIeIIT]IbII IIIIpI{H "Ulrrtlln IIOI.jIOileIIU',l c

{aaoft,HoTopaflcoflpoBo}liAaeTcfltrI3lleIIeIII4fl}Iu[oJIymIIpIlIrllr.rry6urr!!,]Y;^ CHopocri pu"rrrp"*tras o6oloql{r{' oltpyiliaroqeft 6 Ori' o[eIIeIIa paBllou

500-600 xrulcen.
oqeHeru,r rrerioropr,te $raalluecxue IIapa]rerpbl.. atrrocsepnr r"rlaBIIOfo fiol\f-

rroHerrra 6 Ori: HaceJrer{Hocru ocIIOBlIIiX ypoBlreii BOAOpo[a.uefitparHtorou
UOTIIIBOBaTTTIOIO Ie,rtl,lfl, ryp6yleuTIlbIe CHOpOCTtrI, TelltrepaTypr.l I4Olll{3aI\l'III

r4 lrertoropble ApyfIIe. - 2,tp u 21p Ife I
HafiReno lle6oilblnoe pasr[que B IIace'lerlllocrl'r ypoB]Ietr

, U ryp6yraIITIIhIX CItOpOCTflX tlg TpI4IIJISTIIIJI{ I{ CI{}I1JIST}I6INI JII'IIIUflNI' a TaHil{e

LL tO [rr111fr.trNr pasrrbrx 
'rrr"nrnrn"o". cHOpocru' rlafilertrtlte no TpIIIIJISTIIIiM ']lI',l-

Hrrfltr{, o^a3aJrrlol, rrecltoJrb}ro 6or'ue ioo"serc"uyrctrIr{x eua-le,ufi rro cultr-

;;;;;i* JrtrrIlrrflrI. tyloj"r,llrbre c*opocru' tro'rryrlelIJLr'te^u-o 'nratrusrr He l'

SrrasurerbHo npeBbrl]raror uafigenuble IIO ,'II4HI4flI{ I1c II' O II ll trpoq'Ix A'rte-

MeHroB, ,ro, oo-orr;;;;^d' lfrtt'otnuno pa,Jlr,qldell o{Se^runur'rx rlv6ntt

{opuuponarltrlfl IIasRaIIIIbtx JIITIII4I{'

cfiOpocrr,r lraliporyp6yJrerrrltbtx gnll;rieunii' rlaii;lenrlr,re uo ;rrarrurlr If e I'
lle II, ,r,urrrerurin (6onee qeM B rpu paaa) upenr,lulalor criopocrl{ l\Illfiporyp-

6yneErilr,rx 71rrrrr"rrrft, nafi4errlIr'lx uo ltpr'rBr']Ill pocra' 3to paalnurle' tro-Br{-

AuMoMy'cBfl3aIIo0pa3JII{qI'IeNIBeJII{qIIIIryp6ylerrtllbll_8:e:H'CooTBeTcTByIo-
ru,rrx crropocT.rrl\{, oupeAeJrerrrrbrrr [o Horrtypal, lr'l_rtrafi I'I tro ltpl4Boft pocta'

Ilepsr,re, orrcBtrrAllo, ipant,uotr'r c rolulurtofi a:rnroc{epr'r'

Beruquna criopocrrr pacmrrpellrro o6o"'o'tt'' "ifint"'us 
no ''rratrrau C III

1,5696, sorrrrrriaro*efi c noa6yi"r!e""o"o ypoBn'fl n arrrroc$epe' 
'{BJrnerc'fl-u-po-

*L^yror*roii rreirrgy criopocrsr\rrr t\{r4*po- 14 rla*poryp6ylerttrtr'rx ABrr}I{eHIdIli B

Urnr."6"p, , "*opo""o*, 
-puaorrpanus 

b6o.,roqriu, rrafi4el,ioir u' pe3ollaIICItLlNI

.rrr{Hrdt{r{ 4y6leron C IV ll Si iV"
IIafrAerrrrpaSJII{qu,IB,IellnepaTypaxIIoHI{saIIIIII,oIIpeAe.rl€IlllblIIIojlI4Ittr{8NI

pa3Hr,rx ,or.ou. llmFltrv. Si III-Si IV ,oxaamsalor sHaqeHu.s Tlr, E& Hec]to'-lr-

Ho rr,rcflqrpaAycoB 6o.{ee uuexlre, qetr{ 
'o ""'"ot 

He I-He II lr O II - O III'
x,[o;rino ,r,,ro.u"u,"r"o nrr,r, si III - Si Iv--{op}ftrpyrorcf s 6oiree sr'lco-

r(rrx cllosr n"nro"6.pru, o.r rr*',' FIe II ra O III' DJ",-1:-:1:4""e o6paaymTcn

BcJIoflxcIIpIdIIepHooAIdRaI{oBofi-teltuepaTypoIIII0}1I{3auI4I4.
tr4cxo1n Ir3 rrplrBeAerrrlbrx BLIIIIe {aHton, IIo}Iillo [o.rt&I&Tb..rro 6 Ori uN{ceT

Bec.rra [poTrr]rieH]ryro, cu.nbIIo ctparra{uqupoBalllryrc atruoc(repy, oHpyFiell-

Hyro pac,,upr,oU,"ii"" rreupo,paIllrofr s ,,nrlu.sx o6oJloq^ofi. C.,octaBJlellI{e

c AaHHbrr\{rr ,aar"ltouoo"" yrurpu,pIIoJIeroBoIo cneltrpa 6 Ori [11] [pI4Bol\I{1

H BaHJIrOqeHtr{IO, qro CIiOpoCTL paguupeHI{s O6o:nOqrtla yBeJIIIqI{BaeTC'{ Ilapyiliy'

Iloxa rpy4llo IoCTpoIlTb ItoIIripeTIIyrc IloAeJIr, atr'roc{epr,r 6 ori, treo6xo-

^rarru 
6ole'e" roqrrbre tfororrerpraueirrae u cnentpodoro]Ierpr4qeclt" ""'^:il-u_;

Balrrrfl, B rracT}looTtrr 14SyqeHr.re HolrrypoB lratrraii no I{aTepualy c 6o'rtee B)']ICOttoI4

4racuepcuerl AJrrr oqellol{ HaH NIrrHpo- r'I }Iaxporyp6Y']"1*-Yt ctiopocrefi' tatt l'l

e{deHuanuux rny6un {oprurp.ooallu,a orAerbHblx Jltr{Ilulr'

f{nn yrouneEufl trptrqr4nrL (rororterpuueclioit IlepeNlellllocru 6 Ori ueo6'xo-

gurr uonr,rfr, lo"turoirro ,o,'*,fi ptA' q'o'o"rerirpr'ruecxr'rx tra6'uroAeuufi ee'

B aaxnroserMe cqIITaIo cBoI{II gorrt6ot no6raroAaputr A' r\' Doapuyria

3a qeHllbre 3al{eqarllrtfl upu o6cyiriAerlrrrr pyRourrclr crarblr'

Hox6pr, 1974 r.
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1{ 3B -O CT II fl }iP bIIICH O 1I ODCEPBATOPT{U

TIJIOTHOCTU IIOTOI(OB I,ISJIyTIEHI{fl PAAUOIICTOTIHIII(OB
HA BOJIHE 1,35 en

B. ,\. E<pauon, I1. I. ilIonceen, H' C' Hectepot

ACTPOOII3]IIIE CHOIT

Tou LlV, 11t70 r.

flpuregeru [JroTHoCTrr rloTor{oB 39 gI1cxpernnrx paAuo]lcrorluUXon (ralanrlll(, I(Ba3apoB

" 
,rru-*rrrr..xlrx o6bextos), rtarlepeanue Ea l' : 1,35 cu' c rrolloqrrlo PT-22 ItAO AH CCCP

B rrroEe 1973 r. rr rvrapTc-atrperc 1974 r. flOlyvenrr paAr'rouao6parteEH.fl IICrorIHIrxoe sgr A

lr Sgr B, c yrJloBbrll paapeurenuerl 2',5.
otlrgsaercfi luoEoToErIOe yBeJIIIqeHIIc IIiIoTIIOCTII IIOTOI{a U3JIytIOHI'IC rrctoqrrt',tHa 3C

274 - Ea20o/o B!|e\r-1trc t5 gncii ua6.nro4enrrii, a rari}fie JrrreHr,Illellrle lroTolia 1l3.'Moulrfi or

HBasapa 3C 273 aa 9 uecaqea r 1,3 paaa'

c tpnrtevcnlcr{ rlSBCCTr{r,rx Aarru},lx flocrpoerrbl crroltrpbr rI3JlyqeHIrE A.l1E ncTorilllltioB

oQ 208, 3C 348, 3C 58, G 0.7-0.0, G 0.5-0.(), orlpcAerleEhl IIx clleHrpanbr{ble rEilot(cbi'

THE IILUX DENSITIES O}'' RADIOSOUIICE ETIISSION AT WAVELENGTH

1,35cm, byV.A.Elanou, I.G.Moiseeu,N.S.Nesterou.-Thcfhrxdensitiesof 3Cradiosour-

ces (galaxies, quasars and galactic objects) measurcd at rvavelength l,P,5 cm with crirllean

radio'telescope RT-22 in June 1973 and N'{arch-April I974 atc prcsentcd' Radiomalrs of

Sgr A antl Slr B, have been got rvith the angular resolution of 2,5 min of arc.

The continuous increasing (- 20o/o in course of 15 observational days) of 3C 274 ilux

rlensity and 1,3 times decreasing oi flux density of 3C 273 for the period of I months are

pointed out. with known results OQ 208, 3C 348, 3C 58, G 0.7-0.0, G 0.5-0.0 spectfa were

composed and their spectral indexes rverc determined'

B llroue 1973 r. II llapre-anpele 197'lr I. c norlou{bro 22-uerp-oBolo-paAI1ore-

:recrroua Itpnncnoft acrpoSraiuuecrroii o6cepnaroprru AIl CCUP 6linm rg-

NIepeHbI trJIOTIIOCTI{ trOTOItOB B Ito}tTI4IlyyN{e pflIa pa;l}lolIcToqlllllioB IIa ll'ili{tte
noirrrr 1.35 cu. Vr.uosoe pa3peureHr{e paAr4oreJrecxorla cocraB"rr.rJlo 2'.5 no

yIIy MecTa v 2, ,6 no asIIItyTy. (Dnynt.yarluoltlla,[ TIyBcTBIITeJIbIioCTb trpt{oxI-

rrr4Ha c Nrasepon{ ila B\oAe puurrnnrao 0,04 oK (upu_uocror{}tllofi BLIxoAil l}a-

i"oir"rpu t ! t'r no.rroce rporycrtalrr'r,' Al :25 Mzq) tl' 2l'
' ' 

3rra'seHu-rr r{aMepe.}rnrx u.rrorriocrefi no'ro1ioB rlpr4Bellellln B ra6"-i t ' r'4e

yEiasaHbr: rroNrep ,"rorrrr*u (no uanecflrbltr riaTaJlor.aill) . Tutr o6t,etira (l: -.
nuurup, f - ,ata*rrr*a, rI iI - rorrn tr{o,1{BoBaIIEor0 Bol\opoAa I1 {)Cltr -
ocrar6fi cBepxrroBofi BBeBAr,r), a B AByx troc.ireAsux ItoJIoIIIiax.- rlirorllocrl{ IIo-

TOlioB rd ouru6nu Irx o[peAeJreHl{fl ts eArrHrrl{ax uorona (t eA' troroHa :
:70-ru emf n2.et4) Ea coorBercTByroq{e MoMer{rLI ua6;rro;1eur.rii.

flnornoctra troroni W-34; SgrA, Sgr 82, 3C 461 s 1974 r' u 3Q 144

s 1973 r. flonyqegLl I{IITeIptrpoBaHI{eII }Ix paAlloJ4so6parxerurfi, a A.{ti Apyrtrx
trcroqEtrItoB olpeAeJlflJrEcb corJracHo BLlpalr.eHtrro

s,: s,. +"+ 8-* 
srasec',

, aB ,,H 5X

rge,S - 
TJIOTIIOCTr trOTOHa paAIdOI{SJIyqeHltflt Td - aIIT-eHHa.s TeMUepiiTypa'

,4'- aSSeHTI,IBHag trnoqaAr, paAllore.rlecriotra' g - xoa{{uq[e1lr' ytlrlrblBalo-

uluii copaanrepHocrr, TeirecHl'rx )rr'rroB r'llilBHoro '[elrocrria AIIarpaxlnrli lra'trpaB-
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T:i6.rrr1a 1

)Icroq ]r rrH

| [.nrrrr,u.r5 no"Or,t..

-rrrr I Iu--' R"'"{''''{ ll .. I "," I 
""'ibt';;'ki.::i.:;'

outorilrrl 
197t,i r. J ,nr, ". " ll 

rrcroqHnr( 
l oorexral---------- =-----

1rr,,.,, I ,vii,:;r ll I lrs;r.r..l 1e74.:5r.

3C 84
3C 120

3C 274

3C 279
3C 28ri

3C 345
3C 348
3C 405
3C 454.3
4C 39.25
P 1055*01
P 1tzi-14
P 1510-08
P 2134 i,0o
oQ 208
OI 287

BL La<r

DIt 2I

44+5
4,2 +0.6

39 t4
20 +2

9,2 +0,9
2 .0 +0,4
I .4 -l-(),9

2 ,2 +0,3
59 +-5

il ,4+1 ,l
6.8-1 0,7
3 ,B +0,7
6,3+1 .0
4.0 -r-0.8
(i ,5 +0,7
1 .4 +0.3
4.4t{),4
6 ,2 r0,6

18,3 r-1 ,8

\\, 10 (M 42)
\Y 10 (t{ 43)
\\- 12

\\' 29

\v 31

\\- 38
\\- 1r3

w 49,\
\\- 5t B
\\'58
lIi 1-19

76 ,3+0,1i

290 +40

48 +8
66 +8

422+40
263 +30

8+1
36 +4
57 +6
39+4

400+40
68 +7

65 +7
9 ,1 +0.9

10,5+0,8
9,8 +0,9

t62+24
92+t4

18,9 +1 ,9
,, -t,

415 +40
265 +30

f
I
Ii
f
Ii
I!

Ii
I'
i'
li
li
IT

r\
IT

IT

f
IT

HII
12 .7
1B,7

HII
HII
HII
HII
HII
HII
HII
II II
HII
II II
flII
HII
II I I
HII
OCFI
OCH
OCI]
OC}I

50 +5

59 +6

,4+0

58 +(i

,9 +0

\Y 24 (Sgr A)
Sgr R,
\\'49r1
3C 58

3C 144

3C 461+1
+1

JlclrHoclTlr I4 r{cTotIIIIrIi&, T - orrrtr{qecr{ar{ To,rrrln arNrocd)cpH Selr.rrr,r B aer{IITe,

' - ScrlIlTIIoo paccroflIUIe (Astrcz .-- sgczu - secz*) (nrr4excolr (rlr) orNreqeg6r
Be.ttuqullLl, cooTBcTcTB\rrcql{e I{CC:IeAyerlol{y, a (H) _ na..11146poBorrrrorry trc_
Toqllr4lialI). B riaqecree Iia.11116poBoqIIbIx r{croqrrl{rioB rrcrroJrbBoBaJrrrc}, trJIaEe-
Tl,]-.iO"rJ11p^ri Ctrtypn, A.ilfl rioro,pblx 6ur.rru [pr{IrflrLr flpnocrHbre reNrtreparypbr
13,3 lr 128'K coorBercrBelrHo [3] .

[Ipu oupeqeJreHr,rr,r g xut Bccx r,croq]rrrrioB roHcq,r,rx paBrrepoB trp,rruMa-
Jlocb rayccoBo pacnpeAe"rerrtr{o paAr{orpriocrr.r, a A"rr.rr 3C 405 lr 3C 34g _ B BuAe
ABYX ToqeqIIbI\ I'ICTO9III'II{oB' paCuOjIO;lieHIIii,Ix flil yfJIOBOtI paCCTo.rIErdW 

-2'14, 5). Ornocr.r.re.ubrrr,re r.{B}rereHr.r.E a6{enrunnor,t oroqul, ir,ro.rrrn, oupeAe_
itA.\r4cb rro ()1'rrocrrre.rrbrrbrlr r{3[rerreHrr.Err a]lreI{Hoft Te}Itreparyptr oAHoro
I'I 1'OrO ,liC palUOI4CTOqlII{Ha llil.rILIX yIJIOBLIx paBI{epOB IIprr r.lALreHerrr4rr eI'O
Bcrrr{Trroro l)accroffHrrfl. 'fartoil rreroA ne rpe6yer BrraHr{.g rr.rlorrrocrr[ rrorofia
pil/\rlor4a,-ryarerrr{fl r.rcroqrrrrria u rosnoii a6colrorrrofr xa.nn6ponril.r. Oriaaarocb(prc. 1), uro a{r}enrl{Brrtlr niloIr{aAIr rrocroflrrril r.r rra6cr{}r1"1r,1a trpu gerrr{r-
rlbrx paccro.flrrr{flx or 10 go 30o, a $ z - B0o yrrerlE,flraerc.E go 0,77 o, cro"ao
r{a}tcrlrra.-lbHoro BrraqeHrrrr /rr1ax - 163 * l0 u2, olpeAe,,reH}roro tro ua6.rrro4e-
.rJrrfltr lour.rrepa r4 Carvprra.
_ _ flpnoe4errrrLre B ra6;r. 1 n.rorHocrr{ nororioB paAuor.raryqeuua 3c 405,3c 467, 3c 744, w 10 u DR 21 or"rrr.rqarorc.s nr a6co.rror:.rurr ,rrnr"peHr.rft rla
)" ': 7,31 cn [61 r{ orHocr{re.rrhrrbrx rra fu : r,3B cn [7] rre 6o"uee qeri sa bo/o,
a pesy.lbrar-br AByx r{rmJroB rra6,{roAeHufi arr.rx [crosHurioB u w 518, rrMero-ql4x, IiaIt trISBecTHo, rrocToflIIHLIe Bo BperIeHlr uJroTrrocTrl troToIioB, trpa6Tuqe-
'cliu coBIraAaIOT.

fl;rorrrocrr rrorolia or 3C 84 B r,rRlHe 1g7.J r. n I,5 paea trpeBr,r,,,a"rra oixrrAae-
Ir{yrc Ha }" : 'l ,3lt cN :nL\ ocrroBarrr4r{ ctrerirpa, npr{BeAerrHoro n [g], ,ro oo!_
TBCpX{A_aer Bctrr,Illlrty B panrrorrS"rryqeHr,rr,r SToro IIcrosru.rria, rra6.nr<lAaBrrryrccrr 11al, -= 3,3.rra B r\rapre 1973 r. [91.-3aperucrprrpoBaHrroe Haur4 rrexoropoc y]!regb-
uroHr4e n.rrorrrocrr{ troroHa or 3C 84 B treprroA c r,rroH.fr lg73r. oo arpe.t. 1g74r.,
BOSMOiI{HO, CBflBaEO C yracarrl{eNr Bcrrhrrrrlirr.

I tio
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Saurrcunrt.rcri, a([$crirnrnoii rrJroqaATl pa[[oreJrecroua or Berrrrlroro paccrogHrrs

Ihotrrocrr rroroiia or 3C 273 Ba 9 MCcflI{eB yrlerLmlrJlacr, B 1,3 pasa. Taxoe
aic 6brcrpoe yrrerlbrtrerrne rlorona ua6flroAarocr, B 1968 r. IIa ], - 8 ntn [1,0),
To.rr6rio lrerrbrrreri alrrr.rrrrryAr,r. ]lcro.rrrrlri na6;rrogtr;rcfl ABa?Ii]lbt r 1973 r. u
cerrb paa n 1974 r. DbrcrpLr\ uarrerrerrnii, rrpeBr,nrarcrr1r,rx oltra6rir.r taalrcperrufi,
oTI\ICqeuO Ue 6r,r".fO.

flxoruocrr, rrororia or 3C274 B rcqerrrre 15 4rrcii s 1974 r. rloIIoroIIHo BoB-
pacra,[a c 1E,2 Ao 21,9 cA. rrororia, qro rrpeBburraor orulr6ril4 rIa[ru\ I,IBNIepe-

ulrr"r. Tan ftaH r,{crosHr{rurB.ir.fiercfl rrepcrrerrrrbr\r B crrlrrlIlrerpoBoNt Al{anaSorre
[11], ro oH, tro-BrrAr,INIoMy,.flBJr.serc.s nepcrtell]tLtrI II ua 6olee rioporltl{x Bo"1-

IIA X.
flrornocru uorolioB or I4croqlu,Irton 3C 279 w 4C 39.25, coorllcrcrRyloltrrle

ABylr treplloAallr rra6.,1rcAeHlri1, trpartrr4rrecl(Lr coBrraAalor, rorfl oltrr HecltoJrbHo
r\rcHr,[re oEtrrAaerrbrx H& fu : 1,35 cx, r{B crrcxrpoB s [8]. AnaJrorrlqIurle cpaBl{e-
IILITI [oItaBbIBaIor, qro IIiIorIIoCrI{ IIOTOI{oB ot 3C 120, P 2734 -- 00, P 1055 +
+ 0t, P ll27 - 14 u 3C 451+.3 cytrIecrBeHrro or.rrrrqarorcfl or o?!(IrAflerIbIX r{&
Broil BoJruo Ha ocHoBaIrrIrI cnelirpos ue [B] , a or 3C 286, P 1510-08 llz-3C345
orrrr coBlaAaror c ronuocrblo go orur'r6on raallepcHr,ril.

ila puc. 2, a,6 [peAcraBJIeIIbI clcnrpLl I4B"uyaIeHI{.8 ra.r]atirlllt OQ 208 lt
3C :-148. fina r.rx rrocrpoerrr{.8 6r,r.uz racno",rb3oBalrr,r l]e3yirr,rarr,t tIa[II4r IrsNrepe-
Huii (orrre.qeur,r xpecrr.rritrnru) r AaIIHbIe ua 112-14) grs OQ 208 u lra L4-161
g;rx 3C 348. Blrg clcrirpa OQ 208, Boalroirirro, r{cxairieu, rali Iiafi ucroqHurt
olia3aircfl uepeilreHrlr,]lt B oflrrdqecno]r Ar{arra3orr0. Cnel{rp 3C 3/rB xapaHTcpr4-
3yL'rcfl rrocro.frHllbrlr cilerirpa.rrbIILIrI [I{{eHCorI ct - -1,02 (uparra.fl Ha plrc.
2, a) sa;torr, no qacrorr,I f : 22 f ,'t1..

llpnne4enrrbre g ta6.u. l unoruocrrr rrororioB ril,rarirr{alccl{LIr r4crortllrlltoB
corJrac)'r)rcfl c r,rslreperrr{flrrrr Ha 6Jrr.rsriux AJrlulax no.uu [17, 18] ea l,Icn.rrcce-
rrr.rerr \\I 29. I4cro.rrruri \\r 29 nn.nnorc_s cJroirirrrJrr, r.r n It7l nprlBoArrrcrl rrJror-
HocrE, rrororia Holltrartrrtor,i gacrn ua 7u: 1,95 cu, n Iioroporri, no-BI{ArI}Io}Iyt
orrroci,rrcrr u rrJrorlrocrL rlorolia fla B il,N [181. l,lalrepoll]I]ne 3i{ccb pasrlep},I rr

nJrorlrocTb troTorra eTofo ucToqrruHa "rlysllle cor.rracyrcTctr c L{3}lepclu4flllll Ila
5 I'eq [[9], no'ropbIC, rro-Rldl{ll}rorry, orlrocrlrcrr tto RCerry I,Icroqlll{Iiy, HilH rr
flaiur4. B rrou cryqac ,q.rlfl Bcefo ucrocullra Iro,nyygll ctr(]tirptt.;blllll,-l IrHAer(c
d: -, 0,0 n guauaaorc 5-22 feq, raroltr,rii 1;lotr"ncruoprrer rcir'iloBolIy xa-
pariropY IrSJryqerII4fI oIITI{qcclill ToIIIioro palIII1oLlCTOrIIlI{Ha.

Onpe4e.ncrrrrarr rlalrrr [.irorr{ocrr, rroro]ra rrcrorrllr,ui,il lIi 1-19 c ytleroNI r4B-

Meperrrr.rr ria 7,5 fetl 120ll ritt'jr d .: -0,76 -1'l),22, rorfl B [201 orrrcva"'rocr,
qro c[efiTp L]ro B rrllrgpua,,ro 2,7-7,it f at1 6"[ilaoti It rcrrJronoNly.

llpu rra6lroAcllrrflx \V 10 r,r \V 1r9 A v 1974 r'. R rlo.tocy rpoilycliaIrIIfl Ilpr{-
cN{rrririil roila.rrr{.rrrrHrrrr rrcrorrrrr'rrior} IIrO, r,rrrt,roII{rrxclt B IILIx..llartepeurti,tt
n"rlorrrocrtrr troronoB (nri;rrcuan r.rl.Irvtlorrrre n lurri.Ir.t) or \\l 10 u \\' 49A nplr
Ll - 25 llleq oraaa.rrrrcb paBrr],rrrrr li70 r.r 1180 ei{. rlorolta coorBorcrBclrno,
rITO COf,:tllCY0TC,I C IIOTOItaIIII OT IIu\ B "III,IIIulI, IlpI{BOA('lIIILirrn n [21].

L/

l.

6 II3B. Hpr,rMCHofi o6cepBaroprrrr, r. 54 t6t
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Pac. 2. CncHrpnr paArroranyqe-
Hrrs r'{croqnrrrios: 3C 348 (a),
OQ 208 rr 3C 58 (6) u G 0.5 - 0.0
tr G 0.7-0.0 (a)

4/ 4r / 5 /O ,t0 /oo
f, fzrl

IIauru rra6;rrogertra.fl troBrJo.-rL{.rirr yroqrrl,rrr, crrerirp I4croqHLIHa 3C 58 po
22 f ety (ytuc. 2,6). Cnen:rpa"rr,rrr,rii r,rrr4eric elo, flo.ryqertrrr,Ifi rrerolo]t Harlrrorrrr-
I[I,rx iiRa4pilroi] c r{cilo.,rF,BoBiilrrr(rlr Aanribr\ r13 11.5, L6, 221 B }Ilarlaaorre
l-22 l'etq,, prlucrr a : -0,13 + 0,03, airo cor.rracyerc-fl c rIllIdBeAeIItILrrr e [1]-rl.

FIa pr,rc. 3, rz, 5 upnnr.ArrrrLr no"[yqerrHr,re pacfipeAe.Trellrlfl paAIroEp]{ocrr{
ocIIoBlII{r pa;1llor.rcrorrrrrrtoB orio.rro qerrrpa fa.'lartrrrttl Sgr A u Sgr I3r, rrc-
trpaBirerrilr,le 3ir nocrorrirri)'ro i.tpor\rerrr.r rr IIor.rrotrlerrrre B a:rrroc{epe. orio.,ro
rtaiH4oii r4aoroprrri yrtrlailrra cc alrreHrratr relrflepar)'ptr. Br,rgcrernrle r.rcrornrrr-
nrr oTnreqeHrJ cTpe"rrHarrr,r c )-liaSarrrretrr ra,rlarirrrqecHl,{x KoopAI,IHaT r,r nlrriosoil
anteunofr Terr[eparypr,r, a B ra6n. 2 trpr,rBeAerrhr ocrioB]Ibre trapaNtcrpLI srrrx
paAuoEcrorrrrrrrioR: rroopAr.rHarr,r a u 6 na DrroxJ- 1950,0, paaMeptrr Ira ypoBrre
noronuurroii rlotrlrrocrll rr rr"xornocrr,r troronoB c orrrn6rialrlt rrx ou]leAo"rl€rrllrrr
B egrrutrqax rroroHa. Pacupe4e"ueHr{e paAr4oflp}iocrrr rr rioopArruarlr IrcroqrrrrrioB
cor.rraovrorcrr c peayJrbrarilrrtrr, rroJvqelrrrr,rrrlr na 6.rrrarirr\ II.TII{EaX no;rrr [23.2{].

B t25] nprrBoAlrrc.E crrer{rp rrcrorrHuria G 0.0-0.0 rla Eracrora\ Nrcnr,rrre
100 lery, rio:ropr,r11 ral)ilrircprrayercrr rrlr;(cricorr a -. -0,39 ts rlrroprli!.'lo
7 f zt1 - 700 leq.Ilarrept,ilrrarr rraNrr.r r.[ornocrr, rro'roria aroro ucrotlirirriu \rJ[o]l-
jrcrBoptror \.riaearrrrofi 3aBr.Icr.lrrocrlr, a ro"rlyrlcrrrrr'rer paBrrcprl ero tro,r('rtscp?ri/ln
k)T rrBlrcrr('irrrc rrr c;lrrrrrroii no.rrr,r [24].
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'-<-

Pasneprr

f t'rtronofr xapalirep pilArlorls"rlJrrlerrr{.fl r,rcroq}rr{uoB G 0.5-0.0 l,r G 0.7 -0.0lolll'Bol)rli.lileTCrr lla"rIItqI{CNI B Ilenl }I0.rI('Iiy'llrIpHIi\ I,I Bo;Iopo/lrrr,rx .rruurrii. ();1-
tlario IIa6;lruAeltI,LfI G0.7-0.0 B paAI,IoIioIITrirry\:iiro rr.rerrr" 6olr,urori pat6p,c,
aiTo 3tlTll)".I1rfloT onpcA0"ir(llIrro Torllloro BI4Aa CIIeriTpa rra Rhrcoril4x rlaCTOTa,\.
Tari, u [26] olpcitcJ-r(,lr crclirpa,nLrrr,rft rrlAenc t..-. -0,2, a B [23] - d.:

().(,tU A.irn 1 21 i'cr1.
llir pr.rc. /r ltiierttpr,t (i 0.7-0.0 (1?,, : (qo,u0o,r),,',, rll0 go," r.r 0,,,- - rr.ri-

cnrtttlt Lttr,tii I{ }ILIllulla.'r t,ttt,ti'i l)aBrIoI)LI I4crorlrrr4rftl rra ypoene no;ronr,rruroii
Itoultr0crH). IIa]lcctlIIIJ Il Sallrlclrllo0TI,I or alilcrorl,t , cor.,,rilcHo r,talrcpt-:rrnnlr [2i],
24, 27, 2,3.1 r,r trarrrrall. 'ftttt tialt )rr.rrotsLIe paBpelrc.lnfl rrplr vrilBarrrr6rx pr,11r)
rla6.,ritl4eIirla\ or.lII{qo.ltIICb Ite otloIIL CyqccTIletIlro, To LIB}Iotr(}trlre yr"rroBlrr
pa3IlopoB IIcroqIIIrIia G 0-7-0.0 IIpI'I I'I3rre]I(\tinrr i(.tllrbl 6{)"rjrrtrr ,rBJrsercr{,
rro-Rrr,qtrrfoNr)', pori.xrJlrLrrr. Ila puc. 2,6 DpI,rBeAeirr,r cnerirplr plAr.ror43.rryqorrrrlr
G 0.7-0.0 lr G 0.5-0.11, BaurlcrBoBarrrrrre us l24l 

" 
,crolrr,rio.rrrrerr IIaHHrjx

lle [29-li1], repecsr'IriiItul,t\, rqe neo6xogrrtro, c yarcloNr r.r3[re]rorrrrfl vr"rropr,r\

d( /_?tt)
- 2B'40/

Prrc. 3. Iiorrryprlr,rc riaprn
odrracrt'ii Sgr A (a) rr Sgr B, (,1)

zg,4,f/

28 ",t0/

-tZh+ZnStS 
aCs ,J0s 203

I t'"*'""-'-l 1

/in qqilJ7s 20s /,0s 414.n i08 q7s t|t qJnJ7,

d / igJ,.'
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Plc.4. Sanucunoctr pa3uepoB
rrcroqnrrr{a G 0.7-0.1,} or
TIACTOThI

JO

piiSlICpoB A,:rn G 0.7-0.0. -\lcro;1orr lIiIr'rlrolrr,urrr\ riBaI{paroR rro.'r\'(relrLr ctrLrlir-
pairr,r{rrre iilr;Iericbr a -- -0,03 u 1" - -(),1 ;i;rq G 0.7-(1.0 lr (i [).5-().0
cooTRCTCTBCIIIIO, qrO 

-\-,qOB"-IeTBOprrTe.-rLrro cor'.'tacveTCfI c lto]C.'tfiiltI Terr.'IoBLI-\
ollTLIrItr C Ii I,I TO II ri Ir -\ pa,]II,I O IlCT OaI [III tiO IJ.

B sartrrcseHuo Br,rpa;Iia(,\r r.-rv6ori)-rc 6,rrai'oAaprrocrb lI. .{. Crpenro tir
yqircrrc B rra6irr0I0lrr,r.s\.

Ho;r6pr, 1971t r.
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Tom LIV, 1976 r.

o rASoBol:f crPyr(TyPE flIIBP
CE}IOEPTOBCKITX TAIAKTUH

B. II. IIPoIrttIt

Bncxa:npaerc-fi 11peArroJroirieErre, qro na5rroAacnrrli B fll{pari ccii{crproncxtrx ra]IaitrII}i

I,rornrrri ra3, orBercrBesn6rr-r Ba ilBJryrreuue Ill4poltrrx (pLrJrreB BolIopoAEbIr ,l[uuii, upt'1-

craBJrrrer coSoii ycroiunroe o6paaonaurre, Ee cBfisarnoe c EaJIlrqIrelI Bor{pyr uero o6mrrplttii

lrac,crrnuoii 3orrbr, cBerfltqeficfl B Balrpeqegnhrx Jrlrtrrr.flr. flpunogarca apryllclrrbl B troJIt,3y

Toto, rtro 3oga pa3pci(eErloro ra3a rre NIorJra o6pa3oBarbcE EIr B pesyJlbrare AJrrrreJrbr{oro

cnottoiiuoro trcrcqc[rr-E ra3a, rrrr B pe3yJrbrare ]rlloroqrrcJreEnnx (pcxyppc'urrtux) 83phtBuB'

Bo BpeMfl fioropr;rx rr3 ,rApa nsrdpacnrarorcg o5;raxa trnoruoro rasa co cxopocrt'ro Eecr(oJrbHo

TLlC.flq lirr.rrorr0Tl)01| B ceHyEily.

oN TIIE NUCLEAR STITUCTURE Ol'SEYFERT GALr\XIES, by l'. L Pronik.-
It is supp6sccl that a tlonsc gas irr Seyfcrt rruclei rcsponsiblc for emitting broad u'ings of

hydr,,ge,i lines is a stable lormaticrrr no corurccted rvith a largc rnassivc IO IIII and IO II]
zorlcs. '1hc attempt is natlo to shorv that thc origirl of such zotttrs can not bc tluc neithcr to

a lolg o1tflol. oi gas nor to the numcrous cxplosions and eicctions oI gas clouds rvith the

vclr.rcity about 3-5 tltou-'arttls km/soc.

l)crugllrc illlo6.rrcNrr,t,lllcll ccii(lx, I)1'oBcriltr ra"iltttirl,lli Il 3jltlqrrr('.rlL[oii c'r('

il(,rrli frl)oABlrr)'Jrocb 6rr, cc.,rrr 6lr y;qrt.rtocr, o6r,ttcttltrr,6onrrttr'tt'tuIll)II11r,l gIIIIC-

cuouirbix Jtr.rHrlri. B uacronulee Bpelrrr lorlBnccrerr ruliorl t{etaiIILI3ilI, Iiorol-'l'lii.
IrC BCTpeqa.s CytrleCTBeullblX 'I'pVl(Ito€rtii, c-rtttl' 6r'r 4alr )'IoD"TICTBoplITeJILll()('
r,6r,,ncrieHue rioHrVparl llollopoAllllr .rt14Itl,rii B Cllelil'pax l;1cp cciitfeproBcliIl\
raJrarirult. Xop6lrcg cor.raclr(' TeoJ)(,'rr41t('clioro Iioliltypa c Ila6.llloAacllblll ;iJtr(

Ircxalrr4alra, npoAJloi]icll]toro IIraIr:o]I il Crolrcpolr [1] (ncpeaaplrTllia 6blCI'l)t't\
rrporoHoB, llcrrycnac.ur,rx ,lApou) crqr] rrrlCrioitrlio IIe oBltAqaer, rlro STor Nleril-

nraall gr.ficrBr,rr;flr,Ho rr]rccr [rccro R cLr.rly cro upcanr,t'tairno rtil'rIoii ]([(trcli't'uB-

IIOCTI,I.
flOCriOlr,riy IiOHT),p .ITIHI,III fl8.-lrtCrCrI p()3\r"rILT'i1'ort i'[o]ICTBIITI fl() IipAlIItell

rrlprr l(rJyx (tariroporr: pacrpoloJrenr,li,i uacct,t Ir cliopoct'eii lasa u o6o;to'ttit'ni'\-
po, ,o, 

-oo,i6r,1o 
,:onopa, il(,rIBBccrlro, Ito?rilto Jt., 00ttoaHorlno u6'(rr6pa1'L DTII

pitCup(,1\eJrr'11r{rr .ratilrtr o6paaonr, atTo6l,l IIoJI yu14TL, IIR6JTIOIa('}ILI(' IioIll'VpIrI paiJ-

pOUreHlLI\ I,r SaIIpCxIeIllllrX JrI{IIIII:1. Ii Cn.sarr C 3TI4}t IIpCI(C1'aI}'rlFt'r 14IIropeC

4p1.rofi noI\oA li pclr(,Hr{ro npo6"rcuLr, a 14r\rcullo rroliclirl Titlirlr trir6"'tro;1are"lr-

lriix titatirrtr, rioropblr) Kocuerrr{brrr o6paBorI vIiit3},tRrt.1tI,I 6lt ttit xal)itHTcp rloJr.fl

cHopocre i,i rrJrr{ crpyrirvpy raaa B ,{Apo IIcBaBIIcI4}Io 01' rlcxallrt3rta ptCuIrIpclII'ItI

JrLrHrlili. 'tr-ariulru SaHtalrtl, Ita IlaItI BBr-ilrl,I(, tlli.rulol'crrl :

1) 6o.'rr.mar liraprna Bccr paBpcltleIIIIrlx JtI'IIII'Iii (11, t{c I, }1r'II, Fe II,
Nfg II);"2)';rucriperllocrlr Ha6rloAa('llofi uJrorllocrl'I rfl3a R t1gpe (1ie ) 103 c;rl-3

r,r r?! < 100 cat,-3);
3; dytua"rroBarrrre rleHTpaJr r,Iroro rr"[orrlor o raBol]oro o6paaoBallun (lt.rtrt

o6ltaaontrrrr,u,-i) Heaanucrlmo or roro, rrlreercrl Bolipyt' rlefo o6ulI{l}HarI }taccr{x-
rr:,n eona 6olee paapeEiCltHoro ra3a I{JILI IICT. f[oc.:It'iIIIrIe ABa 06cTor{Te"'ibcTBa

Aaror ocrlotsalrl{e npcArroJrarilrl oTCvrcTBIIe rellerllqecHoi,t csggn }Ie?riAy pa3-

polricgur,tNr raaor\'r (aona IO III]) u rrJIorlIbIrI uertrpa.rlbIlLrNI o6pasoBaIIIIeNI.
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l. Cuqga rrei+{.q)' 6onr,ruol"r uruprurori paSpe[euHbrx nrrnrrii
rr sblcoxoft lr.rrorlrocrr,ro Ir3ryqamrqero raga

flpe;luo.rroarcrnrc o roN{, rrro R ,l;il)a\ cciiQeprorcrirr\ raJirrirnn sce 6ea
I{C}i"lIOqCIItIr{ paSpellleHIlLIe.lulILllI flil.]IflIOTCrI IIIIIpOHInIII C IIl]oTrIiHeIIHIn\{II
ripbr.irbfllrrl (n o'l.,rirur.re or \':lrirrx 3arrp(u{errrrbr\ Jr.1]1r.{ii), JO rrc;laBrrcro Bpc-
rterur 6aalapoBa.rtoctr IIiI cpaBttolrI4Ir rioHTypoB BoAopo;trru,rt Jrrntrri 6a.rrr,lre-
|oncriort ccprrr{ rr .-rr,rrrrrr.r Tie j I /r(iS(i c rioHr-yparrrr Bitrpe[Icurrrix .]rrrHr{ft pae_
rrLrx D.nerrorrro]r, rrilrr{e Bo(}ro c .'rrTrrrrsrrrl iO Iif J. Cap;ricn-r [2] Hucpsr,re nprrBe,,r
Cts0AtlIIIIfl o lltIIpLItri\ iIpVt'rr,\ ])aBpr,rlurirrbrx .rrrrllri (FIc I, F't'lI) c rI0.rrr,n)
oSocttogatrl,rfl np(,;Uro.'torrietrrrfl o T.olr, rrro 6olllrrtrt' rrrr,rpi,rltlr ruriltt:i B R;'I-
pax_,cciit[cproBcliII\ ril.'Iilrir]Ili cnoiicrecrrrrr,r uc(r.\1 ])aBperleHrrr,ru .rIIrilrrr{tr.

Ha6.;rroltra Iiollnarirlune I'ir;ritrirluitr I]nrrxrilr, Ci,luriorrt o6parn.,r Rrrr.rtrrrr-
HIrc Ira crrorirpl,t ;1n1'r o6.r,t,riron: I Zn' 00ll r 12 rr lI Zw 21:lLl -- 09, co_
IepiItaLlII0 rlIloI'o ])ilspClliCllIllrtI ;'lllltrlii I't, I I. IIar6o.'rCt rrrrrr\pegr1L6t oriil-
Ba.Tlcrr o6r,t'rir I Zrv 0()l'r1 l- 12 l:jl. 13 cncurpe lroLo o6.r,criril r4lrororcff'r.o.rlE,rio
paBpelI]oIIllrrc .]trriIlIil lI, IIc I Ir Fc lL .llllrutr Fe 1I r.r Sii.,rr,rreponctirre .rtr{-
rII4Ir IJucror o;lrrV rr rv ili0 rrrrrJ)rrrry - upnrreprro ll[)00 r.ttfcet; Ha rro.rroBr.{iro
I4IITeltcllBIrocrIr. l-[lt o/I]til ItB Billrpoqcrrrrr,r\.:rlrrruit, B Torr qrrc.te Lr Batrper{('1-
IIbIe .irl.lHrIII []rc II] (xoporrto rta6.:tro,'lacrrrrro B crr(]rirpar rrcA.leHHbrx rroBrrrx,
clrI6r'rorlr.rcctitr\, j\o,'rroneJ)rrojlrryccHrr\ rr cII0rirpa\ ]Ipvu{x anea,q), rre }rit-
6.utonaetcrr B cnolirl)r) I Zrv 0051 ,-12. cnorirli eropoir .n.ra*r"rnrrrr II Zr.2i30 : 011 rroiroe )li3o-r'rrrri,lr, rip()rrc nrrrporur\ .-rr.rrrlrii II I, IIe I u I'c II
.B IICII npIrC),'TCTITYIOT y;|tird0 C.,ia6tre BaIIl)eUlorrrrbre ,rrrrrl{rr Nr, N, tO II]1.
Ilh'rpuua Boi(opoAlllt\ .,rttturii tr .irr,rnnii Fo I I olr.rrrarioBa. lJ arorr orrrorlrerrrr]r
ctrerirp rilJraurr,rKrr Il Zrv 21IiO I09 necrrra roxo;ri Ha cnerirp rtnasapa ijC
273, n Iiorol)orI rrr'6t-.'tnpIILIo .-rlrrrr4rr Nr, N2 c\,ilIecrBerrlro c,,ra6eo Hp, a urupo-
tirle paBJ)eIIIt)lllILIL. ,'IItIILIII l,-t' I I c.'tttealorc-q rr o6paevtor CnjrorrrHvro [o.rra,c]\,
u o6.rracrrr 7'1" u+5t)0- {(i50 A [1r]. ,\rra.'rolrrqrn,rr-r crrerirl) r{}re,er.r,r sIl)o ra.rrtiri
rurirt [Iapritrpnrr 1): IIIIIpLIIIa .'rr.rrtraii l,'c I I 1+Itti0 A r.r 1rtj40 A s ucrr rariafl ;ti(',
rtan I{ rrrrptnra }{r1, &.-rrrrr{r.r N,, N, VBtitao r.r c.:ra6r,rc [5].

, Illtlpottan sTIrICCI{fl IIe I 5876 rrtr6.rroga;rtrcb B clerirpil\ ro"irbrio Arr\.-\
o6r,eriros. 13 cuerirpo I Zrv 0051 --i,12 orra 6ura o6napyaieua OyHorr uo +oro-
i).'reurprrqcoirrxr cnaHilrr (cnr. [2]). Ouerm lrrrlporiafl .rlr{}rr.r.fl He I 5876 orrre_
vetta Apuorr [6] s cucrir:pe III 2w 0008 ; 10, cogep;naqerr arro]ra.rrr,Ho rrrrrporirre
IroAopoArrr)Ic .rII{Hr,rr.1.

IlTllporiafl .rrr.rrrr4fl IIe II 4686 orpeAe.rreHlro rra6.rxr;1ae,rcfl B crrexrpc l{GC
'';151 (oyrt u Cap;rierrr [7]), il ralii{ie B crre}irpa-\ r.a.{nrirrln Nlnpriaprrl 1,
9 u--10, BorlopolillLre .rrultl{t{ Iioroplnx roirie oqOrrb rrrr'rporilro [51.

IIL.Ipoiilrc IioIITyJlr,I, riari 14arlrrcrno, r{rroror BCe },arbrpa{lro.,rcronr,re pcao-
IIaIICIILIe .[rrllllu, rra6.;rnrlaertr,tc B tsr.r.1r,rrroii o6.iracru cneFirpa rrnaaapcln 6.la-
l'9{1pfl 6^o.tr,ruortv ripilcrrorry clrculerurro. Tart, B crrcrirpe o6re.rira pKS
l2L7 ,.02 .:rurrnn xlg lI 27{)7 lnreer rari-yxl ,rie rrrrlprrrry, riari rr Bollopo;lrr,ro
JII{}IIII{ I8l. Crcrirl) uroro o6't,eti:ta IlHTop()ccrr eilIe Ir rotrr, qro Banl)erlerrrrafl
-rII'IrII{rI )'4363 [O III] rlo ITtIII)nrI(, Ir rrITr(']rcr{Brrocrr.r rarii}re 6"rrrraria ri IIg, B ro
Bpetrfl Han .rTtrrrrlrrr N,, N, ysrtlro n c.ra6r,le. If c.rr.r 6o.rr,ruArr orrrocr.lTe.llr,rrarr
npliocrl .rrrrrrlrr )'43{J:] tO IIII yo?ri(,r 61,1.r,r, pt,ey.,rr,rarorr riali 6o.-11,rlor-r rr.Tror-
rlocl'r{, Tati r4 nr,rcorioit T(,}trropary])r,I ra3a, To pa3.rr,rque riorrr\rpoB .rrrnufr
)"4363 tO IIII n N,, N, t0 IIII ojlttoalta.rrro yriaabrBaer na 6o;irilvro rriror-
rrocrr,-rtl3a, B Iiorol)orI o6paaona,raCr .iIrrrrr,rfi ),4363 [O III]; ilB,rrVtrcrrr,re B "rrtr{-Hlrfl-\ \Ir, N., npn [.rrorIIocrI'I tt"';> 10?r';rto rr(] Bo3rrr{riaer rrB-Bu IetsatirrrBarltrrr
I9l:y,"rq_)'l]oRlrfi \';tapirrrrr rlropor.o 1ro1a. lI;rorrrocrb raBfl, r.rB"ryqarcqcr()
l'4363 n PKS 1217 02 iro rro?rior npeBr,rrrrarL 70s amo..tt,fc.n.rt, rari riari B Erorr
c.[ytrac.rrr{Hr,rfl }'/r3(i3 uorr6ule rre 6vl(or rra6irro;1arr,cx; c;lpvroii croporrbr, o]ril
Ee r{rr?ri(r 70? c,tt*:r, lrrraqe ,rru}u4!r Nr, N. TilriTiic 6r,illr 6i,i iulrporirrrrr.r.

?axr,nr o6paaorr, ror dlarir', .rro 6o.nLrrafl rurrprura ,ror"ypn ctoitctnelrrra
To.Itbrio llasperrerurr,r^\r.irurrrrfl\r, a r] oArrolr cJryrrac (pKS 1217 _ 02) urlrporrnii
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riorrryp r{Meer rari;ric ;rr4urifl }"t+303 l0 lIIl 1, ogItoauaullo yliaablBaer Hil r(r,
qro rxlrpoxrre Iiorrrypr,r .ursraii R flApax ccii{eproncrilr\ r'a.-Iilltrr,trt o6prraylorcx
B VCJIOBUflX, B ri0't'Op1,lX SaIIpetqeIIIIIllC JILIHIIII IIC II0l'yT BoBIIIIIiaTL. Tantnt
vcJroBr{eM .sBJr.Eercrr 6o,ur,lra,a il,;IorIlocrl rastr (re, > 1O'$ c.lr.-3). Parree, HorAil
IrNre.rrrrcb cBeAerrr,rfi Tonr,lio o rttr{pr,rlrar.lulttal:i BoAopoAa u FIc II, TaIioe o6t,.sc-
r{crr}re uocryJrr.rpoBa.rrocb [9, 10], cei,i.rac cro rlo]nHo cqtrn'irrh lloltaBaIIHLII\I.

Orpaluruenue, rran.lraAuBaerroc aru,rr o6cro.sreJrlcTBonr la t[yrrnqlrrc pac-
npeAeJreHl,rfi rrJrorHocrtrr u cHopocrll ra3a B agpe (ec"uu rIexarII,ISM pacmupellnfl
;rr,rnuii cqurarb rrucro Aonnreponcnult), oqeBrIAIIo: oqelri r.norttr,tii rag rloirier
rrrrerb roJrbno 6o;rr,uryro cHopocrb, a pnBpcnierrrrr,rr'i - To.rLtio rraJrvro, C)rcro-

i(a c.[elyer, rlTo ec.[u B .frApe, B trpeAeJrax aornr Io III] nrreer ]recro r{creqellllrl
raail rrJlrr pacur{perrfie rasoBofi o6onoqru riart IIeJIoro c rpr]Al{enrorl c}iopocrrl.
To rpaAr{errr AoJrrrien 6r'rrr, orpraqaroJrr,IlbrNI tro }IanpaB.rIerIrIIo or agpa (pac-
rrrr,rperure c roprronieuucu). Yse.[raqeHr.re rrJrorrlocrr{ ]'aBa r{o rrarIpflB.rIeHrrro
ri qerrrpy ,rApa B ranoii MoICJrrr ecrecrRelrlro, oAllario yBc.[utl0]u{(r cliopocrlr
paB.rrcra r4,rr{ pacrrrr4pc}rrlfi 11o [!epe upn6.uurtertLIfl ]t nApy IIorpI{BI4a.rLIIo.
Ii arorry lrolrirro qo6anrarr,, cro cyulecrBoBarrr,rc B .sApax NGC 1068 [11],
127:-t ll2l v 4151 [131 uporarie]rH],rx Ar{cnperrrbrx o6"ranon, ABr4}riyqrrrcrr
C 3A IIeTIII,IL{II OTIIOCI,ITeJIbIILIilIII CHOpOCT-HIII'I' TaI{}Ite He COI"'IaCy0TC.rI C n }leA-
craR.rrerrr4err r,r6 ycroiiulrRorr cralu{oHapHorI r,rcreqe}Il{LI raBa.

To o6ctogre.rrrrcrBo, sro rruportue rtpr,rJrb.rr .nranr.rrt o6paayrorcn B oqelll)
fI"-IoTIIoIt ra3e, IIOIIiHO paCCMaTpIlBaTb TilliiHe I4 ItaH AOBOA B trO.IIbBy S"rIeIi*

Tporrrroro pacceflllr4.fI Iiart ocHoBHoro rrexaHtrSNra pac',tItI4p0IrI{fl,rrunrarl.

2. Sanlrcunrocr6 xapanTepa cleKTpa or rrJroruocrrr ra3a
B 

'IApax 
laJrar(Trrr(

Nla"qas I4HTelrcr4BrrocTr, tro oTHorrIeHIrHl n I{B lura [oJlHoe oTcyTcTBr.re ;lurilrii
Nr, N. tO IIII tr ?v3727 tO III cBlrAereJlbcroyrot .nu6o o 6o.rrr,uoft uJrorHocrll
raaa (rz,7,. 10'clt-tr),tm6o o rrarrr,rx paar{epax Bo}r cBeqcHlrq [O III], [O ll]
(3C 2711, NGC 351ti). Ec.,ru irie oAHoBperlrerrrro co c.ra6brrrr{ JrrHrrflr\rtrr N,, N,
u crrexrpe trprrcyrcrByer Hpr(ilrr .rrtr{III4rI tO III 3727, ro aro cBrlAereJrbcrts)er
o rruaHofi trJrorrrocrr{ raaa rr o ero }ruBrtofi c'r'crrerrr.r uoa6yxi;(cuug. 3ta runu.r-
Hafl AJr.rr FI II o6"uacrefi crrryaqrl.fl rrilcro Bcrperraerc.rl B .flApax Ho]ItraItrIIbIx
rairaHrr.rlr L14, 15) 14 B flApa\ rir..talirr,rH, ilopSolorr.r-rccrir,r [oxoiHrrx Ha ceir-
tpeproncrir.re, rro c yBrrr.rNrr.r BoliopoilHr,rur.r Jrr,rHr4r{}rr,r [16J. lllraporrre paBp('urc]rr-
rrbre .rrrlrrr{rr cBrrAereJrbcrtsyror o rra.lrrrrtrrI,I n flApe rrJrorrroro raaa (lz, } 1(}3-:-
-:- t0e c",r-ii). /]ono"'rrrr{TeJrr,rryru r.rrr(rollrraqux) o rr.rlorrrocrll rilBA rloi{iuo no.-Iy-
qr{rr, r{B rioHrypa rrlHrrr.r ),43G3 [O IIII. Ec.nlr s rioHr]rpo atoii .,rrantan r4llelorcn
AeraJrrr, Horopr,re He Brlill{br, trll6o rlrqrtr,r c.ua6o n Nr, N", To ra3, orBercrBerl-
rrt,rfi sa uaJryalorrrre rarir{x gc'ra,ueii, Irxrcer rlJror}Iocrl 6o.ur,ru\.ro, uerr 1Oti clr-3,
llo IIeIII)LIIYIo, iItlNI lle c.,tt-'r.I3 c.uy'1;11' pa/{I4aruRIIoro noa61-;ri;1clll4, ra3fl, rIpII
Z. -20 000' il fte - 108 c,w-:t, ollorrrcrlfic 1a363/1-1,y, - 2, a 1a363/111o -
-In (O IlI)ln (lln)J .zr.10'r. Ec"un rpr4rlsrr, lroplra.rrbrroe coAcpliiarruc Hlrc.ro-
po;1tr O/EI -10-r lr 1lypcrrr, arro npl{ rr)x ycJloBrlrJr, Iioropble rl}Ielor Nrocro
B rrApax ccfi{-rop'r'oecrir{x ra.Trarirr{ri, B craAuu O I1I Ao"rliriIIo llirrol(rnLCl }Ie
I\,reHoo cerBeprrr Bcr'\ cro arolloB, to f a3yf Iy1,, - l.

'I'lrir.rlr o6paaolr, no oilrroNry ro.rrr,Ho BrrAy ctrerirptr rparirr.rqecrilt l]c('rAa
[ro}IiHo cHi13ilrr,, riariori AI4arraSoH rl"noTrlocr],r raSa Ir]leerotl R flApe.

Arrtr.nua lrrroroqr{c",r€rurrr,rx Barrpeulcrurrbrx ni,rnraii [17, lBl rIoKrlBIiB&er. 9To
paBpexicrrrrr,rrl ra3, B Horoporr artrr Jrrrur.rr{ Bo3rrr4riaror, Becb}ra neo,-(Hop()l(Huii
tro rrJrorrrocrn (105-10'] caL-i) t rIoHvaaq,ur.r (oTlHonpertcHrro trirrlcyrcrBylor
B crrerirpe Jrrdllrrrr IO lIIl u IO II). Oguaxo paarrepbl IleoAllopoAHocreii He
Iroryr 6r,rrr, cpanrurlrr,r c pa3NrcpaN{r{ o6orourur, uHaqe HoHTypr,L1I{1IIIr"I or.Ilrr-
qa"rrrlcb 6tl. tr'lcteuerrlre raaa IrB flApa c ropr\rolrierrrlerr Jrerlio Nror.-ro 6r,r o6rlc-

I O6r,gcuqcrctr aro rclI,
cpcgrr ua6rrcAaerrbrx

IITO BCPO'ITHOCTI, CNOIITAIIEOTO IIOPEXOAA AJIT }'4363 }IAHC]IITAJII,HA
3anpcrqofirrbrx ;lrurir.
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rrr{rb BecE, Ha6op r.:Iorrrocrr}rt or tOe lo n, {_ 101, ecru 6rr ue ro o6croflTerb-
crBo, qro B clenrpax x;qep cerl{eproBcHrrx ra.raHrrrri rtparirurrec(rr Her rrprr-
3rrarioB, vnaalrBi-rrotrlu\ IIa npr{c-vrcrBrrc raaa c rtpo\rcrriyroqnorl fi.ilorHocrsro
n,, = 107:10* c.lr-'r. Tarirrrr rrprr3rla]io,\r Nror.-Irr 6sr 6strr, Aera.[Lr lioHTypa,
tta6;rro;laerrr{c c rrpr.Irrepno oArrllartoBoii IlHTelrcru]Ilocrr,ro Ran B .iruur,rflx N1,
Nr, ralt rr R irr,rrrrrrr ?.4363 [O If f ]. Heaanucurrrn-\r aprvrrerrroNr, cBrr,qereJrr,crBy-
rctr{rmr o6 orcyrcrnrrrr rasa, rrr{oroqoro npo}rrr;riyrorrrry}o il.iloruocrr, (n,rra upo-
lre)riyroqrrvrc cHopocrrr), rR.lRercx liorrryp BoIopoArrsrx .rrrnr.rrl. llplr ycra-
HOBI,IBTTIeIICU CTiII{IIOrlii})[O,\1 IIC'rerqr]IIIITI raSa Lr:l t{Jpa, CIiOpOCTL I{ IIJIOTHOCTL
raBa Ire rror-yr rr{lrrflTrrcfl c Ilaccroflrrr.rLr\I cHarrHoo6paeno, rroDTorry Itorrryp
.rTr{Ilr4r.1 Hq B TaHOr:r }I0.rlc.[I,I ilo.rr;rielr r.r]IeTr, n.taBrfirrf trr,peroA or uerrTpanLEoro
NrrlricflrryNra Ii riprilJlbrr\r. il{oar;1y rorr xoporuo rrBBocrrlo, qro na6.rrrogaelrr,rfi
r{o}rryp .Trr.rrrurr Ifq cocrorrr r43 rrruporioro croroo6pasrroro ocHoBarrr{fi (nany-
.retrlre ruror]{oro raaa) c y3rir,rNr cpaBrrr'rre.rlbrro cira6hl\r rraricrnryrrorr B qeHTpe.
floirrony rrr{ ilprlr\o4i,r}r li tsr,IBoAv, qro o6u1enpu}iflT}-ro B Hilcro,alqee BpeNr.E

ra3oByHJ lroll0,rrb ,{ill)il, cocTofl[{ylo rr3 iIBy\ }io]rlorrerrToR - oqLrrlb IIJIOT-
HOIO IaSa I{ paSpeiriell}roro, uvilirro pacc}raTprrBaTb rrc }iari yllpolqeHllyrc cxe-
lry, a Hari LroAC'.irE, B riorolloii qerlcrniare;rL,Ho rrlrcrrrcff pc-arurrt cHaqoK uJIor-
r{ocTr{ trpr4 IIepexoAe or rrJror]rof o raSa rt pa3peir(errHorry.

3. Csflar rre,fiAy BorraMrr nJrorrroro tr paaperreuuoro ra3a

Ilocrio.rrr,riy r{er rr.ritBiroro rrepexola lIeiriry 3orrair]I, cl,i"IrbHo orJruqarcqu-
rrl,rc.rl rrJrorr{ocrbro ra3il, To rr orrori raBa or o6,racru c nrrcolioii [.]Ioruocrt,ro
Ii <16JacrI,I pa3lleiriellroro ra3i1 Ao.rrlierr 6r,rtr, rrr.arrttrrl4Te.rlbirr,rir, B csgar,r c arrrlr
Boarrr.rrtacr Bonpoc: Irrllitrrr .rur tr.[orrrLrrt lae crioirr,xo-urr6v1s cyrlecrBeHrryrc
po.,rr, B aBoirloqr.rr{ rr carro}r drari'r't c\rqecrBoB:rrrua o6urr.rprrofr lraccunHofi Borrbr
paBpe;rieHrroro raBi'r (aortr,r t0 IIII, IO iIi)?

Haaa,uocr, 6r,t, aprl,rrirrrrorr ilporr,rB rcrlerr{qccxoi{ cB.s3u rIC}riAy o6nacrr,ro
rr.rrorrroro raaa r.r 3orrirrrr{ [O IIII, [O Ill ]ro]rrLrr cJ-v;rirrrr, ro. qro Hap.EAy c cefi-
t[oproucrilnru c\'il{r}c1'ts}ilor lioN{trArrrrrbre BBeBi{oo6 paBrrbre nApa raJra}irr{ri
c oguoii roiir,rio yarioii Drrrrccr{eii B crrr.rirlre. NI. B. Eep6lrlrr [16J, nanpr.rrrep,
nprrroAraT qe"nr,rir ll.rr;I c.lryrraoB, riorla ITop{oJrorr,rfl ra;rarirlln rluseM Ire orJrr4-
qaercrr or coirSoproBcr{r{x BtrJror6 Ao r{ppory"rrrprroro crryrrrr,{Ha, rtoropl,rii
r,rrrrrorcfr y BcLrx rt.rraccrrqLrcrtr,lx cefidreproBorir4x ra.rrarirr.rr{, Terl He rreHee BMrrc-
crIoHrrr,Ic Jlrrrrrrtr{ )r rrr,r\ yarir,Ie, xorrr rr oqerlL frpHr.re.0.lrrario X'I. E. Bep6u;1ar
rre r.rcxrrocaer BoBlro?ririocrrr, qro DTIr raJrarirl{IiIrLEBJrfllorca ceii$eproBCI{IrrMI,r,
"r'o.[br{o B rracro.Erqr.rfl lrolrerm orur rraxoAflTc.E B TaHoii rfase, HorAa u;rorur,tr.i
raB y?nc paccefl,rrcrr, er nr,r6poc rronoii tropqrru rrJrorlroro riiBa L,ule rrc Earra.rrc.s.
I'ranoreaa BBpbrBoB flApa flB.rr.Eercfl cefiqac uau6olee pactrpocrpaueuuoft, ran
ltan oua ccrccrBclrHo rr Irt,[pr,IuvirilelrHo o6bflcrr.fler c]'u,ecrBoBaHl,re B .EApa\
ra.rarirrrr{ 6o,rr,urax cnopocrt,fi. 11ocrto.,rr,xy onpeAe.rr-Eerrr,rc tro ilrr'rprrrra}r ur.tuaii
cr{opocrrr ra3a Ha nop.EAori [peBr,rlraror rrapa6oirnsecri-vro c]topocrr, Ans -rrApa
.u, cJc;{oBaTC.rIIrIro, Bpcilrfl npe6r,tnarrraa il.rroriloro raSa B fl/Ipe IroBcJrr4lio
( -10' "ue'r), 'ro flB.rrerrllrc (ra.[ar{Trtia Ceirr[epra> B c]rbrc.rre rra.rrrrqrrff rrrrrporirlx
"-rurruft Ao,'riHrro 6r,rrr, perivpperrrrro [16]. Tarras rrrrroreBa Br,rc]ia3brBaJracr,
rr0oA]{onptrruo [10, tg]; n rreii asrorrarr{qecrir, rrpeJno.rraraorcfi rcrrorrrqecliafl
cBrLSb rreiriAy raBoNr paanoli nJrorrlocrlr: o6;raxa il.forrroro raBa, fiorraAarr
B uorrrr IO II], IO III], ropr{ogfircfl r'r (pacrRop.flrorc.s) B Hr.r-{, erreprr.rfl /IBr{}r{o-
r{rrfi vxogrrr rra EarpeB raaa B Borrax [O II], tO IIII. Sra rranoreaa lraaa.racr,
Becr,r{a upaBAonoAo6Holi, oco6cfirro roc"'re roro, narr AHr'Ipr,rfia lr Cy(ipcrr
It9l o6uapyi]ir4Jrr{ cu.rrL,rroe uBNrerrerrr,re r.rrrrerrcrrB}rocri.r ilrr.r}lorioi,r.,tunur.r }[:
B ,rj{pe NGC 3516.

OTlrraxo ga.,rr,ncfilrut-. rra6,rrogcrrna [20, 2l ] norraaa..rrtrr, qro uB]rcrrcur.rrr
Ixrrpol{ux D}{uccrronHr,rx .irr,rurali B .EApar cclirfcproncnr,rx ra.Trarirr.rri trpol{cxo,1lr
rracro.Tlrrrio 6l,tcrpo (xaparireprroc Bpcilrr rrecrio.rrbHo rrccRqcn), rITo eAr{HcrBorr-
rrof,r npnvuRori ux \{or}'T 6nrrr, ro.ur,tto Baprraqrr}I r{onrrByloqero troror{a qerrr-
panbrroro rroTerl"rroBoro ucrosrruria. Arra,uou{qrrrie co06pa}rieHIIfl ro"TIIrocrrrr{)
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ol.rroc.rrTc.fr u H a6cop6qr,roglr,INI AeTaIflrI B Iioltrvpe ,riI'lIIIliI tIp, u IIe I Tt3BEii

; ;;;;-;t" n4pa NiC'1rt5l, uepe.rerrlloc'l, HoropLlx ua6.nroAa;rtr l{portne'rr'

rr IJefiutin LZlj. no .rlrelrl4r. Arr4x aBropcln, tr6ctip6qr4trl B .rtr'lrrrrr{x - JTBJI.III,IC

.r peanbtqarlHo HpaTrioBltelrerrlror,, Tart litlfi Bpelrr{ ;'liI'I3I1rI I1orJroxlarcull4\

uO.u*, gorru16 6i,rrr, rreul,iuo r,r.lIr{ rloprlAlia oAtIoI'() l'o1a. 1\lexlly re}I .a6-
oop6qr4oHHH,, *oorrorr.lrrui u ,rr,ru IIe I '3889 

tra6rrr)i\anl'IcE NIciio"'rorr [2.'il

eul,e ts 1934 r., I{ c re\ll{ ilte ',lyaIeBLlNlrI cHopocrlrll4' lioroprJt-} oliu tr{}It".rll

n igOg r. (Au4epcou u ltpa$r t2al). y"rrtlBafl ror Sanr, uro ltponse* u

lleiirrau uu6rr71in, a6cop6qllro B ror IIepI4oA, IioIAil ,IApo IlaIoAI{.lIoCt' B rny-

6onolr tll{Hlr}rytre, }roiliIo I1pCAJIO]IiI4TL aJlLTepIraTI'IBHOe o6tgcuenr',re npuquH

ce IIoflBJIelrl4fl: yBeirlrqeElre HoIITpacra .rrl,rrrufi lIaA IlcilpepblBIIbIII ctreIiTpoNI

r,r yBeJrr4qelItr{e HOJruqecrua ilcfttpaJILIIbIX aTONIOB BOAOpOAa II Ie.rlu.fl 143-34

IIAICHI,I,fl I{OHIISAUIII'I.
Hecocro;rreJrblrocTb rr4troTeSIi IeIIeT\lqecltofi csnau llelriAy 3OI{aIIII UJIOT-

Uoro u paspe?{e}rHoro ra3a, Ira HaIII BSIJLSA, SaHIIOqaeTCf B TOM' STO O6IaHa

rrJloTHoro ra3a, ABr{raflcb co clropocr.flM-Il 2-3 rr,rc. t;ttf cex, He TOJILI{O He

csroryr troAnrlrr,rBaru .uron, ,orru, io IIII ra to lil, a' ]Iao6opot' crpe6aR uo

,ryrr'"ur,'6y^yr yBerl^rrlrBarr, Ho.[tr{qecrBo I].[oTHot'o IaBa. tlelt 6o"ul,oe u'rloT-

uocTr, raSa B paSJreTalolqnxc.[ o6naxat, Tert TpyAHee I{NI SaTOpIIOSI4TIJC'A

B Borre IO IIII. taxun o6pasoM, rrruore3a peHyppeHrlrr,Ix BBpr,IBoB IrcltJrloqaeT

atsorrcqrroHHylo CB.s3r, rrr,?riAy rr.rrorrrbrrr "urot-, 
sorltlNlu [o III], [o III uo

ur{cro Ar{Ha}rrralccHr4rr rrpr{qrrHarr. O6 erolr ilio roBopur I{ To' aITo B flApax

f a.[ar{TLrI{ rrc rra6nroxaeTcfl paSpc}tielrrtr,tii Ia3, I{}I0rclqI4fi -c-liopoctu- 
6olrrIIe

t iiii.-r*1cen. Ha1rwAacNrbro n a4pax. NGC 1068 t111, NGC 1275 ll'21 u

XCC-af Si'[13] raa.e],rci 
'o6rana 6.rnimofi NIaccr{ (-105 lId.c uraexofi uJlor-

rrocrr,ro trr orHocrrre.rbrrr,llru cHopocr.rrMr{, l\ocrr4raIorII4NrrI 300-500 nnfcen,

Ile.[bS,EI4IITeptrpeTI{poBaTI,}iaHpesy,TIt,TaTAJIIITeJII,IIoroIIaHoII"{eHII.EfaSa
B trpoqecce rrEolosuc.rrerrrrn t "ro6r,rx 

BSpLIB0B. 'f arl.re o6laria NIOI.TII4 O6paso-

I]ATbC.g TO,TIbHO OAIIOBPE}IOIIIIO B PESYJI}'TATE OAIIOTO AHTA'

lloatouy ecrecrBeHIIee cqurilrb' rrro cyurecrBoBaIII4e raJIalirI4H' rIop0o-

Jrorlrqec^rr troxo71rrrx 
-Ha 

raJra6rr4nu' CefrSepta, rlo He I4rlercrlrIx rur'rpoxofi no-

71opogrrofi3}ItrIccl{trI'yIiasbIBaIoTIIeHapefiyppeHTuocTb,gBJIeHI4-fl((IaJIaKTI{I(a
CefiSeprar, a Ha orcyrcrBrre cBsa, .'uxpy i'eol,t s aolax 

-[O.. 
I-'-1l^'- I^9.-11]

rr rrJroTlrr,rl\{ ra3otrr, oTBeTcTBeHH},rr[ 3a IdB.rIyqeHIde Iuupofiou BOAOpOAHOU AMIIC-

cuu. B troJlr,3y raxofi u4lroTeSLr T0BOpIIT I4 TO, tITO cyqecTBylor o6'r'extr'r upo-

TIIBOtrOJIO)ilHO1O TI4Ira, B cIIeHTpax HoTopblx ua6lro;larorcrl TSJILHO IIIIIpOHIIS

paBpeue,Hr,re Jrrrrrr{rr, a y'Hrre Bglpgy..i"ble JII4III{u ;ur6o o'IcHb cna6r,r, fiax

" ttZ* 2130 +09, 3C273, NGC 3516, nu6-o 99ncelI orcyrcrByror' Har( B

I Zw 0051 )' 12. I1o xpafiueff uepe, o NGC 3516 rtorriuo c yBepeHHocrbro

criasaTb, qro c;ra6ocTb SatrpetrIeHlIbfx JI_lIIIUii n ee cfleliTpe cB.ESaHa c o6qefi

nraaxofr cBerl4rlocrE,Io aoH t0 III], [O II], a He c 6o'ulurofi rlJlorHocrr'ro raaa

B Drrdx sorrax, B nportrBrrorf cJryrlae qo'i'p"u""'ii uancuntylt n Hg 6111 6u

xopouo Ballereu lr cPaBHI{rI c Nr, Nr'

Sanmoseuue

Bce rpra BbrBoAa: o BOSHr{HHOBeIIIIU ILIIIpOHIIX lr',Iltlrfi 
-B 

OqeIIb u"uoTHoM

Iit3e, o ToM, qTo STOT ra3 lre ulreeT ITJIaBHOI'O [epexoAa n o6rulrpnylo l{acctrB-

IIyIoSoEypaBpeE(eIIHoroIaSaIIIIoaToMyIIecB,'I3a}IcIIeESBoJlloqtr{ollEo'-
cAeJraHLI HeSaBI4CIrlrO OT TOfO, riartoB }rexailIISII pacl]lI4peHI4tt ttuumft. 3ru o6-

Cr0flreJrbcrBa AOJIIHHT,I 6r,trr, yuteubl IIpu ilocrpotrHl'Il4 M ACJIII flAptl II pacqeTe

;;;;;yp"; n r1,t.Ilocxonruy nocrpoerll,Ie AlrHalrrlar.clirr vcrofiqunoft rrogelrz,

n ,roropoit cfiopocTrr ABuiricl1llfl IrJIorl{ol.o IaBa AOCrI,Ira"uu 6rr HecI{oJI},ItI{X

ljwc. nnfcen, IIe TpIrBIIa.rrLHo u cB.sSaHo c I{SBeCTIILIMI'{ TpyAHocranra' ro sarir
BOBHI{I{IIOBeIIII.E IlulpoliraX ;rtlrtr'rii B OqeHb IIJIOTIIO\I IaBe IIO?I{HO paCC}IaTpX-

BaTb naH AOBOA Ir rro"rrr,sy cyqecrBoBarrr{fi 3.r()rtrpottl{oro pacceaflua [25]'

o;1uaHo upra og*rolr roJrbrio SJrefirpoHHoM pacce-flrlllll lioIITypLI lunufi AOJIiI{HLT

6urr, rlagriI4IfI4 Lr cr4\rlreTpltqHllrrr,l. ]l Jleficrrr,r're;rblrocrvt, oHu Ha1i npaBuJro

I rl1)



?tclI\l'\l0TIIIItIItl,I (i(etlpeccrlfl_]t__tlptlcllorl ripr)r.-re) rr qacro rrape3arrbr orAe.rrr,Hrirrrr
IITI"IIIi'I}III ,'IcTiI,ilfllTI{. I{IA NGC II5lr8 PCtr.,rrIIOCTb STIIX AEIA,,rEil HC BbISI,IBAETcoltlrcrrrlni I2(il. Pca:rt,rrr,r TAliirio;{otroJlrr[Tt:..rbrl,re ]raFiCr,I]ryrrr{ B Cl{rre}I riplr,,te
Bo;rol)odr{r,r-\ runnii 1a.:rArirr4ri-\IirpriapaH 6 P7l, .3c ;JgO.i t BC 221 [g]. Iloe_TolI\'/{on['ilL'poRclioel)acrlrrlpeHI,Ie;rtttrtriiBgXpa-\i'a.rlrt]irlr]iraH;ri('AoJrrri{routrcrL,
rlecro-. llo nceii BCporrrriocrlr, rrtr6",rro,fan.ru,ri,,,r,r"yp ocrr, pur1,.rurn" IraJroTrie-lrrrfl 6o'rrLrrioro lio,itrtqocTBil l)tlcnrrrp('lIrrbl\ D.-terirporIHr,Iu pticcoflIII{orI }ioIITy-
POIr. cjiBr'rrrITrlr\ :IpVf ro 0rlroilrcr{I/Iro ri Jpyf \r rr3-3a ;1Br.ri{rcHr{fl. Ecrectrenul,v'l'o criopocf ir ;Iur'tirielri{r{ t-a3a IIprl aro\r .rpe6vrorca rre cro.,Ib 5o.rrtur.Ie, nan6ea D;reri'r'porrHoro ptrccr)flrrLIrr. Ha,'r,.,ra or;Ie.-rb,r,r,\ cpaB.rrro.rLHo yBrirrx
lera'rcii B liollTvlle rIo;Iit'T cRll]erc.'r bcrBoBilrb o ro\r, rrro rrc so BCe\ riorrAelr-cilr{rIfl\ lr}1(r(11'-\r0cf1'o rJrori'rporr}roe l)acc0nrrr.re (a,,<{ I rae_sa rorol rrro rroAocra_
TOgiIo B0'-IlItitt II''IoTIIOCTIT IIJrI pa3.\r0l) liOll:l0tICittlttlr). r\Cr,6r]reTJ]r,1fl liOgTypa
rr crlcptrvoctiu cr{}rtrorpra.rnoii lto;1t,.,rlt ]roirirrr BoBrrII]iHYTL To.,rrr]io r.ra_Ba aripa-IIIIpoBlix IIonpoSlliirlIIl,lrI lIeIITpa"ilLl{bt.\I Te..Iot\i. Ilpe71.-rirrle.lrAff rroAr,.rrr} Aotryc-liaer Ha6.irioilar(,.'rr,rryrc npoBepH\r: treJrriafi crpylirypa tr llera.rr.r.rrr.r,rafi AoJririHr,rrra6"tto.xa'rr,cfl r{a tsrrvrJ)(,rrrnr-\ qacrflx riorrr.\,pa rrcla..rcrio or Jlerrrpa .rrrirrtrrrr.rrapviriHLrc qacrrr ripr,r.rrrrcB /{o.,ririrrrr 6r,rrr, r.lallri}rNr{.

Bupa;,riarc 6.rarolapnocrr, ariil/tolruril- A. B.'Cenepuorrv u II. X,[. lllaxos_
cHorl-v Ba Uerrrrbrc aa\rLrqarrr.rfi u o6c\';ri;1e.t{rre Bon]locoB Barpolr\.rr,tr n pa6ore.
IItra6pr, 1\174 r.
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IiI] I)I}I(] IiO II AC'I]1'O(I,1I i] I[II Ii (]Ii OII ONCEP B AT OPIIII

Tou LIY, 1976 r'

I{CCJIEAOBAHI,TE fl PT(I'IX OBI'ASOBAHI'ItrI

B CIIIIPAJIbIIEIX BETBflX rAJIAI(TI{HII NGC 2903

II. E. l-PuroPreea

f(.ua arraurerur.fl riollrrir['ricon Il iI o6,-Iacrtrii D ('11IlJ]itJII'llbl\ B(rTB'lx r:r"'raxrttxn NGC

2titt3 6rua trpoBeAeua rlororterpltx crIIlIIioB atoii ralaxtnxll' Iloilyqeugnrx s I{AO tr4 ' I{ ' IIpo-

urrrt n H. Ii. Uynaenun gla 8 o6.,racroii cneHtpa (?'I 3680, 3730, 4680' 5090' 5280' 6100'

li(i()0 n 7400 A) c rrnrepipepeuqiloHr{rJ}IrI sn,ut,rpartrr u sJlefirpolltro-ollrllqecHllilI npeo6paao-

Barcrerrr B rrpflrrolr {oxy." r('.lrccfiorra Illairna (D :2,6.rr). ,[;ra a6coltn,rsr,rr rtrrrepcn[tl c

r r ii xie annaparypoii fio.flyalegbl arei[oxalrurre llao6parneul{'I 3]loBALI 76 Cotn'

Br,rscseso 28 geraleii, rraroAfrulrxcr{ IIa paccTor[lllrx or 1,22 4o 5,0 r;nc or qeErpa Ia-

Jralirrrlilr, oqeEeHo rrx rr3J]yqeurle n Ho (Itf , o, 0,2. 1(J-16 Ao 34'10-16 epe'cu-z'cen-r' [-t) rr

rrracca (.[fi,4fu or 0,2 4o 20,0,104). fllr 25 geraleii floJlyqe[o pacilpeAeJIeIIIle sEepIIlII B

crolirpc. Bc6 peay:rsra'rLr lrpllBcAcElr s ra6:utqe'

INVESTIGATION Oi.. BRIG}IT PATCHES IN SPIRAL BRANCHES OF NGC 29OI]'

lry j!. B. Grigorieua.-A photornetry stutlyolNGC2g03spiralbrancheshasbcencarriod
out to dctect the H II corrrplcxc-". Photographs have bcon taken by I. I. Pronik and K' x'
Clruvacv using the prime-focus imagc'-convertcr orl 2,o-rnctcr Schajn teloscopc combined

rlith the E colour fiiters (1,.r, 3680, 3730, 4680' 5090, 5280' 6100' 6600 alld 7400 AA)' 76

Com has been uscd for absolute calibrations'
Trventy eight brigth patches at the distances betwecn 1.22 alltl 5'0 kpc from the galaxy

center having Ho int"u.ities (0,2-34) X 10-ro erg/cmz sec A and gaseous masses (0'2 -
+- 20) X l0r*hav! been found. Encrgy distributiol irr continuum of 25 spiral arm patchcs

has been obtaiued. Rcsults are givcn in Table'

Ii plAe Sc-ra.uarlrrari r,lcc.il('AoBaHr;r trpnl4e 06JracrI'I II iI. IipcqcraB'lEJIo

,nr,'r'gpeCBbIflBIITLIIXCytrleCrBollaIlI{-e'^II.tr{.SyrtllT] '.\9.p1Iir:pI{CTI4IiIIBIaJIaIiTIIIie
i'ti;i290, (;:9n29i",i, 6 -. -'121"4!'_, *-:1(t'1:',, B-- Y :0":61, (t -
- f : O'lOi,Vo:'-i,t}i,,,,',"-'npu I7': 50 Hil'fcen'--l'Inc'R :107 nc' Sc)'

OcI1oBor-r AJr.rr ltccireAoBaIlrrfl c.rr)'?ri]{.r[r,r crll,{NtIiI,I 31'oi{ railalirllFill' iloJI}'qe}l-

trr,re I{. Ii. tlyaaeHr,rrr; }l.II. Ilporrr,r}i B FtpbI}Icliorl trc'rpot[nBra'rccrioit o6ccp-

rlilroplrrl B rlprlrloll $ort1'cc reJlccliotru ranr' Ulal:ilta (IJ '= 2'6 'lt) n ;rn.r6t'lllttr

npCAOCTAB.TTeIIHLIo ,orupV. Cttrartnlt CIc.rtaIll,t C rrIlTepqx'])tlIIIUIOEIIblltu t[I't',lr'-

;.1;,i;;-it 
"6"rracrer,r) 

r,r D.renrpoulro-orrruqecH14NI rIpeo6paaoBarcrICNIr lJ(r{eri-

1.rrRr1r,rc AJrr4ilrJ ourri.(,n"o.rcrn1.lot 3680, :i7:-10' 4(iS0. r-)090, 5280, 6100, fi60L)

n TlOO A'. Or.rorpr,r c 7,3730, 5090 n 6600 A qcHrpllpoIraIIbI Ha eNrrrccr{oH,ble

..,rrr,r" lirprtrrr,, ,rpooy.r,orrrra $r'r.lr'rp,B npI{BoII0}1LI Ila pr-Ic' 1)' 
'I[;rn 

a6co-

itroTrrrrrx I43N{eItCrMr4 c To}rtrr irie ()I4JIbTpaMI'I lI an[tlpa'fypoii curalla"'Iucb BIIC-

,1,rio.nr,rr" rieo6pa;ricrrurl slle3ill 7ii Conr (I'' =' f i'1 , .I) - V : -:0\547'
tj - n: -i-0T02'8, G0 V). X'lacrrra6 nao6pa;rrertlto.:,.''*:2L"'

Bce ucuo,rtr,BotsaEIII)Ie "rioro,'t, 
6r,rlu uolrl:'re1ll,I B 1968 r' c ancuoai"lqr'leli

u" 0-52, Ao 7nr00': 24-25.n (7 cuurrxon),"27-28'1lI (ti), 26-27'IV (8)'

30.rv-1.v (8).
He nce cgl,lNrrilr oAr{rriirioBgro r{ilqeoTBa. Hara.ryulrue ll3o6pailienl4fl fbliru

Ha CHlrlr1aX 24-25.II . Ilalreperll{.tr}I, CASJIaHH6I1 1r0 3rtr{}I CII}I1IIIaII r1pI{

BbrBoAe cpeAIIero, npI{iiaRa.'ICfl l\BOr4IIOl'I Bec'
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Fnc. 1. F{prrnlre trpotryc(arlrs $narrpon
13oprnltanrnrr,nrr JrI{r{rrEMIr lloHa3arrbr trorox{erIrr{ a}trrccrroHHbr\
c yt{eTou Hpacr{oto c}leqerruE

7000 A

:rnr{ni'r 3727 .8. to rfl, 5002 [O IrI] r Hz
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l,rle. 3. (Irororpa(brrx raJIar(rlll{rr

3sl.rrrr troHilsl,IBaIor ocoOcngocrtr pacrl)c;Ililcl1I1fl 'Ilel)lIIlI
Hlracrroii qacrx (6100 A), npecrfiI( R lipy;t(ric - nill(clIrIl'r1 R

acJcrtre tranaJrJleJrbIIo ocfi a6cqncc

B cncliTpc AeTaJIII: HJ)TlI{oH-}Illrcllxl}'n1 1}

clIrleii qacllI (4600 A)' I{l)ecrnli -pacnpe 
-

Becr, -rratel)r{i].-I (CIli.rilrir,r ra.rIatiTl,II,llI, IIl litl.[Ha I1- BHe(boIia.rIf'I{bIe uBo6pa-

',rieHl{fl ,Be3;{Lr) rpo}ti;;.;;; ua ntrllipo$oro'ferpe i\[O-z c Ar4ad]par^{ofi' rilo-
rrlaAb rioropoil coorBerar"y., ln ,,.rr.cei;. ilpu cpaort(.'I{Ilrl C Brle(boliaJlbrrlrl\{ tr3o-

6pa;rierIlrt,lr SBeSALr yqr.rTr,rBa,'IiicL ]lilSIIOCrb 3Lr]IUTIIIiX paccT0,fliIIIft' Ilpu etort

5pa.-rcu cpcgnl'lir lioet}ldruqfieur ulioapauuocrrr A'lr.s ii,\()' rrorlyrrt]Irr{blT- 4: B'

fi;;;;;,";"rl [1J. Nletonrlia rarlopt'IIIltrI rr o6pa6orrilr ra ifie' uro y I'1' trI' Ilpo-

rrrni Ir Ii. it. tI l'saena L2l.
lloc",rc [peABapr{Tc.[brror0 [poclloTpa Il0("Iio.rII)liI{X AccrITIt()B I{CTa'rIelI CnIl-

p"rorrurt ner*rr1 i r, 
"rrrrnr*,,r 

B paSIIr,Ix (lr,t.nr,'rpiir A.lIfI r'I3\I('Jl('rIIr-' 6r'r"rrr1 Bt'I-

6ptrtrlt ro.:Iblio 1'L), liol'opblo rIt'Tlio uurltl"ul'tr"cr' IIa clli'IlIHa\ B H"
lJ,e,r1ta;rr,uirrr qilcTb raJrilrirr,itrr tlc ItBx'eJl;.rIacb. llce 143NIc])()t,m']Ic o6,,acT,,

rrirxo;Illrrr,rciJ i{a llacc;;; ;t L,22 7'o i'' '"' 
or llorrrpa ra'rlaHrtrr{tr' IIprI

rl)rIIEro\I 
"rrnrn,rrrrn 

,iic'ri,gurroji Xa66'na II :' 50 ti'ilf cel;'J'[nc L" coorBercr-

Byer 48,8 /zc. liapra rilJralirr,uirl C llo\ICparirl Aera.[cl"i I1ptlicTaB"IIClla ua pI'IC' 2'
' 

Bcero 6r,t.ro narrepe,rro 28 lcra.rlcil. l{.rfi 2ir AeraJlcii uo'rlvqcHo pactrpe-

JIL),-It'IIIlo SIic]ll'r{u n 
""t'"tpt" 1'trl i-i ;icta''ioii - To'rrblto oIItTIII{II r{3il-YarLtIIILfl

f Hr. 1{orrr,i" n 1r,,arrp(rlrrit(rrrrrrr DIir)pIlIu B oC}IoBHolI ,,o.-l'tI.IU)I I'I3 IIe3atsIl-

.^ir*'riro*rperruir, clloirarrrrLr\ rTo cllrlxtltaI{ l\.rrtl rpex Alrcii, il il'-l.tr qacrl{ Aera-

.-reft tro BCe\r), lrarcpna.rrY. I'pa$r,rriu llactrlleAeJIeIII{fl 3II0l)f l'I11 ;\'rifl /IeraJIeil

liarJLI R OTIIOCI{TOirrrrrr,rI giulllrqax, iloc.'ic Tofo IiaH I{X.flpliocTl 5i,r,'ra nt'tpa;rieutt

u oprru"rfi Brre*oriairbHoro 11306paiHeltl,lfl BBQS[br, yqurllRiIfl []acnpc;lc'rrcilro
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4000 6000
^lPtc. 4. Pacnpegc;rcnrre\ )rrcrprrri , ctre*rpe ,aiaoropr* rrrrrrqE'rx gerareirrrarrar0T norrepa 4eta.irofi )

Cgerfltre lipylfifirr _ trtlTcl{crltsIrocrrr B Te\ $r,,r6Tpax, rEe Do3Moiffrro Ir3,[-tqerrrre BoAopoAa

sIIcpIr'{x B ee..clerirpe. Cpegna,rr ritsailparrrquas ourn6na 6r,r",rancer o6;rac.rt,rt cneri,rlra, riporrt Ttfi}'i-(.ge c*rrr.r^lr 6u.rrr 1._iRIJo ncex cJyqafl\ oHa oriaaa.rracrr tropflAria 25,)t
l. 3600 3727 4680 5090 5280 6 100s,9; 28 2t 28 24 25 28

flua xapartrol)I,C'IIrliu- pi]clpege.lre'n.rr ,Ee]lrr,rrr B ctrerirpc gera;refr 6u;ruBrrrrrncJrc)HEr orrrorrelu4.q- frrrrll+ueo u InurofIul6s. Bce ;lera.rr rru pac[p(,ne.rrc_Hr{ro Srreprr.rrl lrroi}iHo pasA(',.rrrTb ,u rpn rpynun:1' FacupegeJleHr{e olrop.rr, rre saB,ncnl or r, - rpflilrafl, ,,apa.rr"rreJrr,rra.Eocr{ a6c4ucc, I ;1e,ra;rei.i.

6600
26

(qu{pn o6oa-

lrnrr Iirrcjr0po!a.

Ilor)'qerra A!'rrr
ogrrolo gntr).

11600 A,

6100 A.

2. nlaxczuyrr pacnpeAc.,rcHrrrr trplnioAr{TC.E rra o6.:racrr, otio,,ro
AeTaJIelr.
3. Ifancrauyrr cABr4rac].c]r
gertrncri.

H xpacuoli qitcrtrr rlptrtrellrro oliojro

C'tego-nate"tlrro, 6o.ttl,ttt rirrcrro 4cra.ne.li lIlror 7B6n.roq,oe cBcq.. rrrrcn rony6oii o6racrr'r c,,eri.rpa. Drr,r 4era.rr.r xan 6y1ro oorrturoroorr rerrA.HurlroH ITOHqEHTPAqUII B O,qrrOfi ITCTBI4 CNI,1PA..II,I, B TO BPOIIfl IiAH ACTIIJI,I OO"-IN' ,,IU"_Hr,re rr trortaBr,rBamulr,rc rraz6o;rrrrrec r.r3Jryrrr,rrrro n-Ho ,,orrq"Irprpyrorcr{ B llpy_roii cnzpa':rsrroii ne,n, (p,c.3). Ira pr,r[.4 ilprBoxilrcrr jlacnl)er]c"rr0rrre DHCp-rulr AJlrr ;1cra;re,i,i c rrau6o.:lr,utr.rlrr 
^r1B.ryscrlrre.., n H*, R'Tarinie 4"_ra Xcra"rreuc xaparireprrbrrr clcrrrporr 1, 2 n 3_ii rp1,rtr, ),riaaarrHr,r*rir,e.Bce uo"rvqclrrLlo clJo.-l0JnrE,rl ,,u,4.,, liiiiFillot-r f(,Ta;rIt t| Tir6.r14u(,: rJomopAeraJrIr tro ptrc' 2, u"ugr11Ir,. paccroflrrr{0 0r rlrrHrptl ra.rraErr,rir4 1."1,'orrfrii,oisBesArra'E B.rrr{ErrH., }} 

_V9_80 A), a6co.rrorllarr 3tse,ArrAfl Be.lrrrrr4 ,r.t .r.t[8, 148-ryqLr,r,rc r Ho (111*) , )[llls, 'f 
rrrrllnuro, lruroil;ro;:D.irrr_,,, ripyiririoB rrariapre rre coorBercrBvcr n.roqanrr gcra;reil.

l{acca 4era.'rerl Bbrqr,rc.:rflJr.cb ,,o (roprr5,.lt,, uprrnelcnrrori B rirrnreC. r\. Itannasa u C. E. flrrxt,..rrr,*po t3i. or..,r,uiirio. i";ii;;;il^er r{Brrr}rrrrrrrcrr.or 3ll go 10fi' Ilalrr'r trpIIIIflro rlocJrcr,ee Brrarrerinc. rlprrnnrr,re ;rro6oro uearux BHaqerrrafr cvrqecrBeHrro rle r{Br\re}rr,rr pr.Bv,,rL,TaroB, TilIi IiilH [or_Ivqelr]r1,1eSrraqeHr{fi ltilcc rloiliHo ctlr'ITarl] 'rrlrxlrr ollorl]ia\II,I B cB.aBIr c rctrI, qro Irel{aBecrlroHaliyrc go'rtro o6te'\Ia .rIera.TIIr BaHrIr\taIor BorrLr Irrrre IrcrrBrroro cBeqer'r.fl Bo-
Aopo/Ir1.
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II3BE crIIfl IirrIrIlICr(o,, rcrpoo IrBrrrIE cH o rr oDCEp, AT oplrrr
Tou LIV, 1976 r.

IIBPBHOC PESOHAHCHOIO IISJIY TIEHI{fl
B IIPOTff}I(EHHI,IX OEO.TTOqKAX

C AI{OOEPEHIIUAXbH6I}I BPAIUBHUE}I II PACItrIIPEHUENI.
Ar{ooySrroHHoE tlpr{E JIUH(BHUE

B. II. Ipuuru

rlo"'t)'qcno y[]aBEerrIIe grl*{y;rrorruoro rrrla flr-rrr olp{],(gJrcErrfl riorqeETpaqrrn nos6yx-
AeErrLIx arolroB B lrportlr+icHrrbrx 1)ae IlrtrpflIolqlrxc.E rr Bpau{arcx{rrxc.n r,6oro.,}ia". Ifpa,lorru-racrcrr rlo,rH()c nep()pacIIpcAe.Jrcrilrc rro qacrore trpII AoII[neponcxorr rpo{rrra 

^or,p6rqrooruuorJrou{cHrrfi. Paccrrorpcui,r ABa pc;runfa nBrrr{enrrfl: 1) paArra,rr,rro-aror^rr"rprrrrroc pac,,,lpe-rrre, 2) aHCrraJrr,[o-crrulrorprrqrro., ABrrrfierrre - pacmrrpelrre rr,]roc grr{fcpcuqrra";"";;;;
r{curre. O6cyxrgaercr o6,lacrr, rprr}reur}rocrrr }reroAa.

THE TR,\NSFER otr IiESONANS RADIATION I:y EXTENIIED ENvELopESWITH DIFFERENTIAL noTATIoN,\ND ExpANSroN. DIT,.FUSE r\ppRoxIIIATI-oN' by v' P' Gritin' 
- Th. diflusr: type equation for tho det,r.nninatiol oI the density ofexcited atoms irt exterrdcd crtvelopes rvith differential rotatiori auti expansion, is obtained,The complet redistribution in the fluid frame for the Doppler froiit"i, assumed. Two re-gime oI the motions are considered: 1) railial vetocity ileldr,-ii u*i.r-rvmmetrical motions - diflerential rotation and expansion. The rcgion of irrl 

"ppii."tion is discussed.

Ferueulre Mr.rorrrx acrpo(lueuuecr{r.1x BaAas cB.BBa}ro c ur*cpuperaqueftupo{ureii rn urrreHcrrBuociefi cner{rpaJbHr,rx .ruHrlri, o6pasyrcqr.rxcs s o6o_rosHax c 6o.nr,urrnrur rpaArrerrraMr{ criopo_cru. cro4a n"rioJ"r1, Ta*}re riJraccr{_qecHrle o6tex*r, nax o60.rro.qritr 3Be3A \\rR, 8", ; ,;^;';;atsHr,rrejrbrro ((1\ro_,'roAr,re) o6rexrrr: aecenHr,rrl Berep, pacrur4pfroqr.recrl 06u.rosHZ rop.Eqr.rxcBepxruraHToB r{ Ap. OcrroeuLruu rrexarrl4BrIa}Irr, onpeAeJ'Irrrctr{I{Mrr pcHiurr
ABII}I{EHIT-E O6OTOUEN, flB,ri,flIOTC,, CBETOBOE AAB"TEIIIIC, POTAqI4OIIIIAA rrEYCrOfr-quBoCTb' a Tar{Hte lIexaHIISlI[I, aIIaJIoIutIIrbIe ]Iexatrrlalry o6paaoraHlrfl co,]IHeg-EOIO Berpa. B coorgercrBlll,r c 3Tr(rf lrrorriHo BlrAeJrrrrr, gne rpynnu lrogerefto6o.lroqen: 1) o6onouriu c paAr{a.rrr,Ho cr.r}r}rcrpr{qHr,rrr ABr.rirrerrr4er\r u (r), 2) o6o_Jroq^, c anctraJrbrrofi cranrlrerpueil, ri6.uaAaroqr.rc pa;1lra.rr,rrofr u ()' L,;";;;_qr,rarr,noft u (r) cocraB.[.rrrotrU4rrr4 criopoorrr ABrriricHr4_rr.

- Pemenue SaAaqu o nepeHoce roanyverir.rn B cnerirpa.rrr,nofi .rrurrr.rn B Taliuxo6o;rosxax rallie B cJlvrrae upocrefrurux_ peTrir4lroB ABlli+i€rrrr.rrr trpeAcraB,rr.EerBecbr{a cJroxtnyro }rare}rarrlqecnvro npo6.uenry. Ilo.loTricutrrLr, oArraKo, cyqe_cTBerrHo Merr.gercs, ec"rrrr cHOpOCTr, yilop.slroqelrn0ro IIBr{iricHr{.rI B o60nosHe3r{aqrrreJrb'o rrpeBrruaer rctrJroByro rr.rru r-r'p6_y.reirruyro c(opocrr,. B arolrCJryqae' HaH trol{a3at B. R. Co6olen t1, 2}, crerrr,lh-Roa6\,;rrilerrrn.E aro}roBe o6orosHe cna6o BaBr,cr4r or rparu.rsurrx 1'c,,-torrrrl ,, orrpaa*oercrr B oc'oBHoilr6.qumatuefi oHpecrlrocruro rosriu. rlpu arolr r.rrrrcrpa.rrbHoe ypaB,errrre, otrpe_
AeJl'srcqee r{oHr{erITpar{r'rro noe6yxAellHrrx arorroB, c nr,rcortoi cretrer{rrro roq-IdOCTr rroi:ffer 6Hrr, sarrerrcrro a,,rre6par{qec}irr\f ypaBrrerirre}r c noa{s7q""rrr#r,
3ABI,IC.flIqI{}ItrI OT BE"IilgI{H IPANIICHTA CHOPOCTII B /IIIIIIIOII TOqHE.c norroqr,ro rTol o l\toTolltr 6u.ro r0..r1.r11'l',, pcilt(,rrrre pfl.la 3A/taq (co6oaeot1,3J. Pr'5res 14,5l..'trorrr fOt, ftpi^ii,ir t7l).'cnnra*i,,,i.".',,,,repnpcrar1reii
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nD.,6r.rreft aMr{ccr4oHrrbrx Jrrrrrrrrt B crlL'}irpar SBeJA rllrla B<lll{-Paile. Be'
-g'Gorr""rrx pa6orax rlyrrxqran..ucrotIHI{}ioB s o6o..,oqtrc nI)eAlloilaraJracb

,16o ooarororofi, lll6o uerrsrorqeflcn tro crclleHlloNly saHolly. Eo;lee crporlrft

"onron(upucoxpaueHl4rrocIloBuoftu;leurleroIIa[1])6lr"nI,ICro"rrr'SoBaHBpa-6orax'Itacropa tBl ra Jhocn [9], s rroropr,rx {1,lnqllfl tr'IcroqllrIlioB IIaxoAIrJIacb

rrvretrI peruelllrfl vpanuelufi craql{oIIaprlocrrr I'I [epelroca^xa'lyqeHufl'"'-Ai;u[;-1f0, "fit, ItepogS, HopsrraHrep u Cxapr;r [12] upone'uu ceprr.]

p acqeToB lp o{uueft ctreHr pa JIbIITTX ;ruuraft AJIfl HeIi oT opblx pe?fi IIMOB ABIIHieIIE'f,

o6otouHu, ,aoorury, ,arrr*y MeroAa X'Iorrre-Itap;ro' B uoclcgnefi pa6ote'

B qacTI1ocru, uo4po6rro ,ccr-egoBanocb BiIILEIIIIe tra uposra;irr JIIIHI{I{ BI4!,&

{yurrqura[epepacilpeAeJle}II4ftroyIJIillII{qacToTaIIIIpIIpesollirIIcHol\Ipac.

""rrt 
r. Brrno uoHaSaHo, qTo IIpI4 SItcTpetrtaJIbIIO 6rrctpr'tr ABI4iI{eIII4.AX' IiOrAa

trSJryqeHrre IIoHtrAaeT O6OIOUHy UOC"US Ue6o.lr'ruoro cucJla pacccauraii' BIIA

rposurefi craEoBurcfl qyBcrBrlre.rlLilblu It nrr6opy rfyuxquu nepepactrpe1e-

JIEIIIIfl.
Hanoueq, rleAaBrro lt1'rraa u Xarrntep [13], upunrelll'IB qI'IC.rleHHLIfi MeroA'

"p"lr"r"""ilt $orpri [ 14] rr Pafr 6uxrr 
_[ 

15], paccrrorpc"nu uar'r6o"'Iee cno*iubrii

B N{areN,raTuqecHo}r orrrolrc}rr{rr c.[yqaI{ o6paaonauraq ctreHTpaJIbHoii JIUUUU

B t\reA,rreHuo 4nuxyqeficfl 06oJrosHe, crtopocfi, pacIIIupeHIIA XOtOpofi trop.fIAI{a

EecHoJlbr(rrx TeIrJroBbIx uJIu ryp6y.'lel1t'*'t criopocrefi' Sror aie c;ryuair g;ra

rrJrocgo-rrapurr.ourufi 
"png"r" 

b"- pu."nrorpelr a pa6o're aBropa [{6], rle
6u;ro uoxaaauo, qro nplr Ao[trJrepoBcltorr upoSllre noeS{uqnenra rrorroqe-
r1tr.8 BO3l\[O]Herl [epexoA or rrrrrerpaJrbHoro ypaBllellufl g;ra diyuriqlll{ I'Icroq-

rrrrKoB r{ ypaBrleuraro 4rr}Syelrollrloro rurla'
[u{{yillouuoe upra6.nra}ficHr{e.' o6ecle'Iilna'E paByrrl]}'rc rotluocrr' cYr(e-

CTBeIIHO ytrpoqaeT BbrqI4CJIeHI4e syuriqnu I{cToqHtr{Ii0ts I',I IIO3BO'[flcT ts qe'rlo[{

pflAec.[yqaeBtroIyqIITI,pesyJrl,TaTBaI{aJII4TIIqecfioIInuqe.Bgartrroiipa6or.e
aToT IIeTOA pacclloTperl IIpI4NIeIII4TeJILHO It trpoTEiric]IIILIII.- -pacIrIIlpflIoIlu4NIC',l
o6oro.rram. b pur4"r" t 

-6yaer 
ilo.ryserlo.ypaBl{eHrre Ara{{yallouHoro rrlrra

lr, "ryru, 
csepuuecHu CUirue"prurrofi o6oto.rrirr c paAr{a.rrr,noii COCTaBJI.E-

loqefi cr,opocrra 4ruxeurnx, u puiq"t" 2 paccrrorpelr 6o.uee o6quil rl{tr ABU-

nieulliil c arlcr{aJrL,rrofi cul6terpieft - pacruraperrr.re r.rIrcc 4ilS6epeuquarbrloe
Bpaq,eHtre.

t. Clyuafi paArraJrrDlro-clrMuerpuqHrtx gnlrxterurit

Faccuorplrnr o6paaonanrae r{soJrr4poBar.ruofi CleIiTpaJIbHOfi lunrau n cse-

puuecRoft o-6ororH" c BaAarrrrbrr\r troJrelI CXopOCrefi B trpeAIIOJIOmeIIIdII' qro

i"opoatu gu{{epenqr{a.{buoro llBr4xieHilr o6olo.Ixu tropflAlia rr'rrr4 6oJrblue

Hecr{oJrbr{ux relrJroBbrx cxopocrefi. B upra6,lraxellllll IroJIHoro nepepacupeAe-

JIeIII4,gtroqacToTenpupacce,sIII,IIIypaBIIeHI,le'onpelejl'Ircu.eeHoHqeHTpaIIuIC)
BoB6yE(AeEHr,rx arolloB, r{lrreer BI4ll

rAe

n (r) : I \r 1r, {) n (r')dV' + g 1l'),
v

,,4
-l\ rf. I t: 

--,a-

rr\"r, 4nl(r) lr-r, 1,

..,1
x.*n {- i o 

', 
* r'. (r, r"')l #"} o.

34ecr r : Av/Ava - 6eapaaLlepHarl rracrora;. zr (r) -.6eapa3NlepHilfl 
cr(o-

po.ri'(n e4ururqa* ,6onorofi cnopbctu); z'" ({, r') : r-, (r) - v" (r') - 9I{q-
pocrr, orHocr.ITeJrltloro ABr{xteEI,Ls roqeli r u r"; ncrttop s: r'- r; s: ls l;

,' : yl--lt--Zl;os O; 0 - yroJr r'e,iily BeHro,aNIrI r n s; 1 (r)
llkt4 Q) _ cpeAr{fl.s AJrrlHa cno6ognoro npo6era I(Ra}Ira R IICI{rpe Jlur:ulTi
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a(r) : l; (t)lh;;1 
-uoprtuposoqrtLtfirrlloirirrr0"rb, onpeJi,.racrrr,riicooruorrreHr{er\r

A t ,,., dr :7; S e) - $yHrrrlun, xaparircprrayrotrlil.a rroqlrocrb rr pac-

,p"-g.:,"r,'rrr" n o6o.ro.rrie trepBr4quL,rx ficrorlHurioB noa6yxgcunn.
B o6u1r'rr c.{ysa0 rrApo rrrrrcrpajrrJrroro vpaBrroHrrfl (1) l( (r, r') rnrRercn

Recr,rra c.:ro;rtitofi rh,uritlrrer,i rtoopArrrlur. Ero lroxtuo, oilrrario, HecIio.rIr,Iio
\'trpocrr'rrr,. ec,irr{ cHopocrI, ;1n{r[cpc]rqna.rlf,Horo ABrririeHIIa s o6o,rrosrie ro-
p.EAHa u,'lIr 6o,T rrtre Heclto"ribliIIx refr.roBrnr rr.rrLI ryp6y.'rerrrtl,rx cxopocrefi.
B arorr c.-ryqao cABr.rr p(,BolralrcHoii.racrorr,r u"onrrr, o6t,c.,ros;reuru,rfi gu$-
depcrrtlua;rr,IrLrrr ABI,Iifierlrlorr, cralroBltrcg cpaBHIIlrbIrI c no,r),Iilrpr,ruoft npo-
rlrrraa xoot|lrlrrrqrrc'rrra tror.rotr{er{nfI 1ra llaccrofl}Irrflr, lrlroro trrolrLrlrI{x paB}Ie-
poB o6o.-rocnr.r. Bc"iie;lcrnne )roro riorrrlcrrrpaqrrfl noa6yxineurrlrx arorroB
B Toruie r onpeAL,Jraqrg,fl B ocr{oBrrorr tforonoe65r;riAerrrrfl\rr{ rrg lralofi oripecr_
IIoc'I'LI rotlIitrr I t - ,'' | { r. lloarorr\, [pr.r rrrrrcrpupoRarsrrr BA6;16 Beriropa s
B IroHa3are.rre sFicrro]r(Jrrrbr B (2) rro;rirro [prrHErb I (r") ;= l. (r) u crropocrr,
orrrocrdi'e,-rbnoro ABrrx{e}rr.rfl ToyeFi r trr r" npeAcraBrrrL B BrrAe

1:. (r., r') ,= r., (r, s) . . s$ (p, r),

ri(p,r) :$r# F(1 -pr) +,[r-=cos0.
C 1'ut,r'ou oror'o ,r;11)o (2) nlirru0r rlrril

TJIE
(3)

(4)

,& (r. r') .- K(r, s) -= ---l-,rrs:l 
0.)

"*,, 
I -- I

't l(') (5)

c.rt';1r,a [1ti], or r,rnrr,rpa.ribrroro ypaBlrcrrua (1) c.slporr (5) uepcii4eu ri ypaB-
rrr'rrilro 1r.r(ir!;,'alrorrEoro rura. f{rx aror.o rol{craBr.rrr e (1) nnrecro $yunquu
rz (r') cc paB.'roiricHrrc B prrA '1'or1.:ropa B oril)ocrrrocrlr roqxr,r r:

I lolcrauonria DCpBoro q.rclrir pa3.rrorneHr{.g rrpr4Bo/Irrr ri vl)arJrrelrlro
l; (r)rt (r) - g (r), e)

rr0
It(r):1-1,,

({0)

t

.)
t"(.t:) t [:i: f srf (p, r)] .<

r
\ el
.)
0

(6)

o

,l (rl - t - \ /i (r. s) r1lz.
i'

llo oupegerrelllrro IreJllquua 13 
(r) upe,4cran,,rncr co6ofi BcJlorrl'locrL Br,rxoAa

riBarrra Ir3 TorIHr.r r 3a rrpcAc"rrH o6o:rosrrrr 6ea paccennufi uo nyr.r,l, ir craxr rrcrod
Ir.l\oiri.J0Hrrrr cretrcrrrr noa6y;li1errufl u cpeAo c rrolroqr,rc yparJnerrrrrr (7) tro-
clrr iraaBarrr,re Bcpoarrrocrrroro Nreroi{a B. B. Co6onena.

.- C.lclvcr orrrerr{rb, rrro crporoe Bbrrrrrc,-re,r.re BcrusrHr{ p (r) uo tfoprry;ie
(9; upe;lcraBrrrrer co6or"r ,lIoBonbrro rpyAoclrnyro BaAaqy (cpanulrrryio ro c.rroiri-
rr(-rcrrr c poIIrerrrro]r cilrroro ypaBrreHr,rfi (1)). Iioaro]r) B ,rrr{Tcprlr-vpc o6HsHo
I,ICuo.-rIr3yercfi npra6"unirieurre, tsBeAerrnoe B. B. Co6o",rcsrrrr [1, 2] u cocro;r-
trI,t'Io B SalrcuLr rrirrcrptlpoBaHrrfr B (9) uo o6r,enry 7 uuterpnpoBilrrr.rolr uo 6ec-
riorr0itilo.\ly o6r,orrv. IIoc.rre Brrrtro"rrrreHr{s erofr npoqcA}'lr,r x0,rryqa0rr

3 (r) : ,, (.)S rI (p, r) [7 - n-''11(r)']'rr1, 
r)i dp.

l/r)

0 (.), (B)

(e)



ouauqecrirail clrsrc.rr upra6",rulrieHua (10) cocrollr B. TONr' 
alro trpu BbIrItr{CIe-

uuu p yuuruBaercfl Br,IxoA u3"1yt1g1111o Bc'rreAcrBl{c atlr$erira Aonn"lepa' o6yc-

JroBJrer{Horo Ha,'Iuqr,le}r B CpeAe tpaAIIOHrit ctiopocTll, r'r uperrc6polaeTcfl Bblxo-

AOI{ UBJIyqCttltfl B ItpbI.rIbEX JItr{HUI4' O6yC;rOH.ner'UIbINI TeII"TIOBLII\II{ [BI{)fi0HI4'tr1\{II

oronroo. floarorly nrrpaxeUuerrr (10), crpolo IoBop.E, IIO?HIIO IIoiIbsoBarbcfl

ilIrrnb AJT.FI CilOeB cpeAr,Il l(ocTilToqHo AareIir4x oT rpaIII'IqbI'

llq,e oAuo -vflpoqelllle Boaul4liacr B Tex cJryqa'sx, liorAa cHopocrr lra{-
sepenqua.ur,rroro ABrlHieEtrr.fr ts o6o.no.Ixe Ha paccro.BHI'II4 CpeAHeii 71.nnult npo-

6eia r,uartra rIuoro NreHLIlle reurosofr cxopocrlr arorloB:

Dror saxHI,Ift qacrsr,rii cnyuaii ocytrIecrBJrr{ercfl' HarIprI}Iep' IIprl pac-

cr\{oTpeHr4r,r pe3o}ra}rcHr,rI lraHllii, A.IIf IioTopLIX, HaI{ IIpaBIIJIO' BeJII4TII4IIa

I (r) rrfiroro II€HI,II€ xapalireprlblx paaNrepoB o6oJro'{Ru, I{ B AaJlbHefimer{

VJio* (11) 6yger rpeArroJrararr,co uorrio;rHeurrbrilr. Tor4a, cor",racuo (10),

I (r)rp (p, r) < t.

9(r): Ar(r)r!(# ,)

floilcrauotxa ABYX rIiIeIIoB

ri ypaBllelinro 4u$t[yeIIoI]Horo

tt (r)n. (r) : t"Li(.)+ { I

({t)

(12)

paB.rIorieIIrIs (6) s yi)aRIIelIIre (t) uplrnognt
TtrIIIA

l,zl rr) di", 
-p s 1r\, ( 13)

- \ / dt..

B rioTopoNI

L2r1r1 - v fi (r, s) (r' -r)dY, f'r@: (r, s) (r'- r)'d\.. (14)1(r2)
v

Lle.ruqrartrr f,i n L! rrJ)eACtraIl.ralor co66ii Broll'le IIoIIe,TLI nTipa h (r, '0'

,(eficrni.rre;ror,,.,, ,rp, .t.{ , Be-uIlaII{Ha v' - 7 - lt's -l (1-- ptt) s:72r, u npn

rrrlrcrprrpoBaHr{rr ,,o 
"ceoiy 

o6t,erry rrreil nop.flA]itl s o6paulaerca B rIy"IIb.

To.ruo ran lrie (r' - ,)'= p'st' C yuerorr ;)'loro

t?(r): +\n(r, s)(1 -y,2)szdV, L3t):-

Benuqunr,r Li u Li c T6qHocrblo i{o IIlo;IiI{reJIr{, 6.'tllartolo Ii eAI{HI'lqe'

paBHr,r HBaApary cpefiueii AJrr4]rr,r cno6olrioro upo6cru liBa]1ra ' Ittrn 6nrro

ionrru"o o fiO], gra ruro qro6rr ora Be"rrl4rllrrta 6u.'ta noue'tlloii, rrco6xognuo,'
qro6r,r 6r,rn riorreqeu nropoft r{o\reur npotpr,r.rrrt xoar[t[uqltcilra noriIoIrICHI4rI:

; : 
S 

a(r) t:2cLt ( 'l- -.
llocrolry trepcxoA ri )rpaBrreHr,rxr ;1udt}l1'ellolllto-t-o rLIra .lloslioi{iclI .rlI'Iilb

rrprr AonnJrepoBcriotrr upod,lltrc xoe$$uqracura rror.irorr\(\:ILlfi d" (z) : exp (-rt),
A : 1l[i. (Flanorrrrrarr, rrro npr{ paccNrorl)errrlrl r('pL'lloutr rie;ryuerinl
B Jrrrlrr.rtr B HcrroARr{irirroii cpt11t,'ralroii n(-l)croiI ilt'lloBnloiliclr u npr'rnr1uuc.)

Ilocre troAgrarroBnll n (111) AorrnJrcpoBcrioro itpo(tu.urr uoc{tfrtrlllellra rlo-
IjIOECIII{,I IIOJIyTIaIOTcE I{IITCrpa"rlLr TaItoIo ilie TilIIA, qT0 u pilcclroTl)elIIIbIe
paHee e t161. Iio"rr" IIec.rIoTIiHIn\ -vnpoqcrrnii (uo4po6rrce cl6 arorl crr. B [16])
troJryqaclr

Lid - 'l'i,': ,,(l - ll '(t - " + 1,,-1- ]!r \
r'1rt if rrl r :1r-, I YL-)'

(16)

Litr: -= 't,',': , (l - l)-r (---L:1,,-]---]--- - I ) .-:\'t ,. 1r.r iflilri .- \:7t-r I lt -r I
rAe T - dlnu (r)ldlnt", r1- ycpenrrerrru,ri,i rro I'rJreclturl)' )'r.Iy liollellb -YpaB-
rreur.r.rr 2rl (r)p (yt, r) .: exp (-o').

+j " 
(r, s) P2s2rll/. (15)
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R qtrcrtrocrlr, rpI, rl3orponllorr I)acrrrr{prr fiiu c ttoc,roflrrH6rr,r rpaAlrerrro}r
criop.ocrrr (u(r): ar, ! - l) f}p - L3: L: l(r)16{narl.

B arorr c"ryr1;1s ypanrit,uue (t:11 ne p,,xr,1nr a o6uurino ypurr.rrue ;llrsrlyauu
i,'(r) rz (r) -= (13)

IIa (lu) Brr;{Ho, rrro trrlrr r --- 0 Be.rrrrqr,r}ra zl rorapu$rr[qec^r pacxo,q,rrc-rr:
J,t. - ln (tr/i,) -> oo. Orcro;1a troJryqaeu Bropoc yc,-roBr{c, rreo6xo4ulroe Air.rrIlcpe\oAa ri .\'paBlreirrrro grrS$yanonrroro rrrtra, T + 0. B ;leiicrnure.thgocrrr,
oi{r{atio, [oc."rir;Irrce -\'c.]oBrr0 cBoArrrcfl rr rpe6onarruro 1 ] 0, r.an rrar{ B trpo_
rLIBI{orI C,-I\''qito uitir6.:rtr;rierrno ua.roii oripecTHocTLr, cr]oprry"rupoBarllroe
B rraqa.-rL' pil3:trr..rir, oria3LrBaercfr rrrrlprrtrcHr4tTbrll: npII ? { 0 nepenoc Bo3-
51'ailerurlr B .-ttIIirtII BoBllo;ricrr rra plccrorrHrrrr, cpaBrrlrlrbre c paslieporr o6o-
",r()rrriir I17 l.

cor.'rrrcrro vl)aBrrrrrrrrrc (13), ct[{erirr.rRrroc paccroflrrrre rrcperoca eoa5y;ri-
ruIIIIfl n o6o.to.trir. rropstlria q (r) : L2lr,-'". Ec"tn nepotrrroc"i cro",tx11oneur.rii,
Ir])IIBojlTII{rIx rt I.rr6e.rti,r riBarrrir,6o.'rlrue t}cporirrrocrrl I}r,rxoIa lre o6o,uouxrr,| - i. ->. 

[] (r), ro

1,,+*(* #)+rr.r

rtt ?'i = l/
Illrrr L - ?"

f
q (t'\:= 

l/

l i ir';
\\ fi, (r.1 1l - i. )

.<.= 0 (r)
t'

.- 2r'Lr'(r)

(17)

(18)

(1 e)

(20)

rl]r'ir(/r'l\ 
IT,,/

Hart naHccrrro, oAHo lls yc;ronrrii uprrrrenulrocrn ;ir,rS{\'Brrornroro upy6;ru-
aicHrrfl cocrorrr B Toilr, qro ara xapltirr)prra.s A"rrrrHa Ao.rraiilit 6rrrr, uo rtpafiuefi
i{cpt B IltrcIioJb}io paB rlcHbrrrc ro.rrqrrlr,r o6o;rosrtr.r. I{a uocrc4nrrro Br,rpa1{e-
HI{fl BIIAIIO, sro aro yc"rroBrre Br,rtro":rFrrrorcrr, ecjrr{ cnopocrr, 4raS$epeuq[a"rrb-
HO|O [uuiri(]rrrrfl B o6o,ro.lic tropflA]irl HCCHO,'rbnrrx rorr.lroBbrx nru ryp6yleur-
Rrr-r criopoc.rt'ir.

Fi ypaauerurro (13) uco6xo;1l.rrro go5anurr, rparruqrr,rc ),'c.rroBrrfl. orrr,r nony-qarorcfl [prr rroAcrarroBric B ypaBrrcJrrre (1) ur:pnrix AByx qJrerroB paanoifieurr.rr
(6) coorrercrRellilo tla BII-vrpcrrneir rr nrrc-"eii .parrrtqar odo.,ro.r11rr r,r r{lrercT
BIIII

tr',, : I' !!\
L/t' l, 'Rt.n' * S (t')'

IXt)

t;' :1- +-l - r(il ( !: 2-- \'2 t 
t, 1[:1 \,t, 'r 

)'

r, 1(r)
l-

s ltit' '

2. Cny.lgii a(clraJrbrro-crrMlrerprrrlrrotx 4urzxerrrrr-r

B 6orrce o6rqclr cJrvqac o6pasonanr.r.rr crrerir])a"jrr;sofi jrulrun B cJ,rcAo c aH-
cuanr,iioii cr.rurrcrplrefi tro.iro criopocrer,i rureer paArraJrr,Hyro a (r) } rarr.cn-
qr,rflirLrrylo u (r) trounorrcrr?br. Lna oupele.rrerrrrfi noerfrflrqlronroB ypaprreqrrrr
(13) uepefigclr r{ qrdJrrrr4puuecnofi cr{creue Hoop4urar (p, q, 0) 

"(pucynoH).

Hetpy4'o trol{aaarb, qro B oripecrgocril ro-Iirr r criopbcrl oTrlocjrrejrbgoro
JBlilienrrfi Toqeri r r,r r' oupc4e.u.EeTcfl Bbrpalitcnrlclr

r.lc

lsc

z'. (r, s) : Ir{l (lt, r) cos rp,

,I'(p, s) : p,# + (1 - p,) + + p (+ fT=';l(# - +)

(2t)

(22)



3gccr, l.r. : cos 0; stltltr I npra 0 S 0 -1=- n; atratt

flogcrln;rnr (21) t (22) a BhIpariPIII{e (5) n nnuo'nnra
poBaHrIe uo'6ecriorreqnoxly o6l'eltY, rolr]'qae]t

,J.(p.ry do -:+=' # ' +)'

.3A0cb 2:1 - ycpcAlrcrllrlrri ro T0'rrccrlollv yr';Iy iiopcflL YpaBrreIIrLB

2..ti (r) coiq rP (Pi, r) : erp (-'')'- 
CJ.rr"lro'()gi, o.poorr.o"rr, BLr\oAa HRar{ra ue o6onoqxrl c pac,orpe,rlerr

n4ussepeurqrar"uur.n irparqeHl{crl lle SaBI{CIIT or TallIelIqraa.nr,noil cocraBJl-E-

rOulerl CriOpOCTpr Zr, U, C,-ISAOBaTSJIbHO, IIpIt OnpelL'.{CHIIII CTCIISIII1 BO35V'11AeUU-fl

,o-nrorog,a B. B. co6o.,rcBa rlyE{r{o yrlllrrJBarl. JrlrIIIb rpaAI4cIlT CItOpocrrl B pa-

jlr{airr,rro\r HatrpaBJrer{rrr.r. vucr AIIQO0peHII,I{&.TIbIIOrO BpaqeHI,Ifl CTaIIOBI{TCfl

Heo6xoArrI{brNI upr Bri{I{CJI0III{I{ noa,p,pt qrntrroe Zr 14 L2, T. a. B 4r'r6rlyauOr-

rrorr upra6llr^a"rr. 3ar'tetrrr, qro' IiaIi I'I B paSAonc l, Y' roro qro6r'r BLItroJr-

irr"roai yc,TroBr,{e Lr.(, . oo, Heo5togu-rr., uro6t,I o6oilorrlia 1)acu[ptrJlacE'

C IIO.]IoiItIITc"rIbIILIII I1]tllllICHTONI CIiopOCTII'

flepexoq ,, ypouri"orro ;1u${yallo1llroro ruua (13) B c"rlyqae a(cIIairr'Ho

c,nrr.uc;p,nqrroii cpctrbr rrpeArroJrrlraer, qro crctrellb Bo36y,,{AeHu-fl aTo]\{oB

SaBt{cIIT TOJrE,ito oT oArroii rtoop[ul{arLl - paccToaHII-S AO OCI{ BpAUIe[I{fl'

Talt rran 11pu rrailr,rq[r,r ;1r,rr]1fCpeuqua"l1Llloro BpanICHII.fl 116I ullce\I ISJIO C Bpa-

qarou{IllIrlcgAr{cHar{rr,T0"rIqI'IlIaltoTopbrxljl(o"rlboctrrz,ItaHrIpaBuJIo']\IHOIO
Nrc,r,rtre paArryca, ro'rr.p.,rl^ ^ 

6ccriorre.Iuomy (e I{atrpaBJrclrurl ocfi z) qtt-

Jrrrrl;1py tpe6yer ctreqlla,rrE'lIoro roflcrleHIrfi'
On6""g"O, rrTo Ta.Oi{ IlcpexoA 6ygCr rOalIoiltel{ B TO}I CJIyqae' liOIAa

tscpo'ITllocTbBI,IxoAaRBaHTaI{SToIIIinrBpaAI,la.[bIIoIIHatrpaBJIeHIIIIl\{Hol.o
6o;rr,rue BepogrHocrr{ Br{xoAa B rraupaB.ilerrtau oclr z. corlactlo (23)'

- rprr n --( 0 -( 2;r
u 19i, (lzriuute--rplr-

c

._)

0

i
0

^i.'(p, 
r)-' (1 - pt:) d0,

(23)

(21,)

2a

\v
0

(p, r)-rp2 do;

(25)

Tart riax B AOCTaTOTITIO XOpOIIIOTI IIpI46JII{iIieHIlIl l\IO7IttrO cqI{TaTb' qTO

IpaAI{cIITcIiopoCTIIRIIo.rTI,ocllzpaBeIIlIyjIIo'ToBTopaflBeJII{qI{EaIIlteeT
lopEAoIt

T
)l-^t--, 2l/*tollnto

r'ro r.. = z,.ll (r\. :^ - ro'ltqlTua AIICItfl'" lte'1:;;'tr (2Li) o,iq,to, uto rpe61'e'\Ioc vc'loBllc 6y'Icr Brnro'lHo,,o' cc'r]tr

rlzn{a (i;, r. c. npr.r Aocrarorlllo 6r,tcrporr paiIIIanbHo[I ARr'rxieIlIdII'

coorncrc.rnyioqrre rpaHrrqflbrc ycJoBllfl oIIpcAC,-IfIorc.fI BLlpa;I{cuuelr (t9),

B rioroporl TCITCpL

t;,-L-+*;#(# r+) t t / (r)

El/trt
(27)

(26)
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i). f(ouqerrrpaqrrr noa6yxXennbr\ arolroB
B o6o;royxe c paArraxbHo-crrlrlreTprrrrHr,rlflt AB,,,IteHuqnIu

IIo.:t\''IeuItoe Bi,IUre ypaRrleHlrc :1ntftft'r;lrorrrroro rurra (13) .,rerrro peilraercn
IIYTEII III)IIIf(IIIEIIIIfI CTAIr;IAPTIT},I\ qtr,C.-IOlIII],I\ }IETOJOB. IiPr,r }ICIiOTOPLI\ PE-iliI4NIa\ JIrI{iii0lIut{ pcIIIellI{e }IoilicT 6r,trr, uatige}Io B aHa"ilurr4qccrioy Brrjle.R xacecrne IIpurlepa rrafrlerr Iiolrllerrrparlrrro roa6yniAe]rHr,rx aroNroB B o6o-
JroriHe rIpII HaJIUTIEI{ paArla"lbrro-crr}rtr0TpuqHrrrx 71nu;Nerrr,rli Tl4rra z: (r).- Tyr,r/fc r - RlR, - 6eapa:rreprroe paccrorrutrrc B e.qrrlrxqar Blreurrrero paiurycil
o6o.rroqrin nJ" - L

B arolr cJvqao vpaBrrorrrrc (l|i) rrriairro neperrrcarr, B Br,rl{o

,;i, t- + # - 11f)-2tt r- g (r)t-l(.) .= 0; (28)

Bil(,cr, A -. LiOlt,S?) -. corlst, q (r) -. l.r(r)/,:(r)-',- r7rry, rxe q - S l).
Ilpu l' : 1 n ,.oc.:re;(Hroro Be.rrrrrrr,rHy BaBr{c}r}rocrr, or rtoorur{Har Bxo;rrrrqcp03 rr('|;l,'rcrrrro }rerrrrcutryroc.fr dlyrrrquro rr. IIol'rorrv c xopollefr crenerrsro

TOqIIOL'TI,I ]rIoiri]to ilpillrrrTr, /t .- COn_s[ , Q . . COnSt. C VqerOrr DToIo per]rer-
nI-.{r Ypil nrr('rurr (28) lroiriito Barllrciirb u Brr;t(,

1

/r (i') \ c (,', r') g (r') I;!1r',\dr', l c1" I{, (z) i c2r',I" (z),

rgt G (,', ,') - dyinirlrrrr

(2e)

(30)

_7 I

(31)

C (r, r') . y-trr.rtr+t .

z:11-.1),,r. \.

fprerra ypanlrtrur.rr (28):

K.,(:) 1.,(z') npr rlr'
Ii.,(:')I"(z) rrpu r.1.r'
I .l i f 1. : t:'f it1.

B,sacrrrocru, trprl r{Jorporrrorr paclrrupcrrr,r" (l,i - 2Ll,y : l, d :y :'l).
1

n (r) : * \ .-*, (- l. - r, llrt) e ?)L-i(r,)r,dr, ;
1tl

-l- C, 0\P (- r/'l) r 6- crP (- r'lq)
r r':-----;-'

_ orcrona Brr,quo, qro xapalirrrprrafl To.[rqrHa trorpilrrlrqHoro cJos, rAe rre-
o6xolnlr vqer B,rrrflrrrrfl rpalrrrq, uolrflxrra q. B 6oreo r;ry6oxux cJro.sx aro
BJlr4r{llrre craIroBI{TCtr upCrrc6pc;rinrro }ra.:rbrrf. Ec",rrr npI{ arolr $yuriquxrg (r)lL12(r) Ha paccroflrr\rrt cl lt('lrrrrrcrr lrc cJrrr[rfiorr 6r,rcrpo, To rrpu rr]rrerprr-
poRa I IIIII tl(r nloilirlo BLIIICCTU Bi1 BIra H IIItrcrpa"rIa. Ilo,rryulrlr, qro Bo RIIyr-
peHIriI\ cirorrx o6o;roqfin ru (r);: g (r)llt (r), uro, riari u c,re4<_,oa;ro oiHr.rllarE,,
coB[irl{r1('r c I}0,'rrrqtrrrol1. n (r), onpc;lc,rrrrrrrroir no rlcroAy B, B. co6o;rcnir.

1r. O6;racrr, flpr:lrerrrrrrocrrr rreTo[a

B aart;rrc'{elllre Fipttrlio repeylrc"rlr.rrr vc,roBu.q nprrrreHr4Nrocrn gu([{ryairorr-
H0ro nllti6,irrulerrun.

Cor.T acuo paar{eJratt I I 2, oclioBHln}r ri])rdreprrcrr, Aorrycriaroqr4ri ucpexoj{or rrHrcrpaJrbrroro ypaBrr(frrrrfr (t) r ypanuL)Htrrro gu$$yauonrroro rraua- (13),
flBitrrerctr cyrqecrnorarrtrre rioHcqrrori cpe;1ueii g.rruur,r cno6ogrroro upo6era
IiBarrra: Lr(r) { -i -oo. ,r[.ra ororo uco6xonrarro, uro6r,r: a) lrenpospaqlocrb
B JIrrEflU orrpeAeJrfl,-racb ;1onu;reponcnofi aracrbro npor[rura xoar[,]r,l1l.rcrrra
rrorJroqeHrla; 6) crcuerlr nos6y;rigelllr.tr B Torrrie r orrpcAc.rlff"rncu oraririi oripecr-
Hocrrrlo roqritrr, xapaxrcpHr,rft paalrep rio.roporl -q (r) - L" (r) l,:,,, (r|
AoJriiicll 6r,rtr' no npiir.irrcrt rtepe B rrecrio.rrrrrio paB NreHbIrIr- r,o,,rr11l.rpr,r o6o-
JIOSri11.
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.[.rrr,r,ruO.rrr{elrrrfl noc.rc/lrl0ro yC.rIoBurI R Ci}oIO OrIepp;lb IICO6XOAI'INrO' qTO-

5,,,,tr1'd,t:r,',urr rt'([r,l'). onp('AC'lfllolqafl-('li()l)ocrb orlloc]4Te'11)Horo']:i1::1Y

;;;;,,' ; ,; ;; o ' ,,i,p,'. r,,u('rrI r()I{lit{ r 6t,t. t;r llo.-loi}il4'r("-tbHo orlp0AoJICHHot{l

rh (rr- r) >O ,urn scL; erraqerruii pt lr r; 6) ciitipocTs 4lrt!$epeHllrra.IlbHoro ABI{-

;,,.'i;;r' iOr"olr*, 6r,r.rir uopRAIta I{.--II,I 6orttuc IILrclioJ-IbItI{x rL:trJroBIJr ITJIIT

r5,pSyltrttruttx ctio Poc'rel:i-
I I prr nr,ruo.rrrrcrri4ll rrr-rl)oqIIC.l0IIIll,IX BLlll.t0 lpo6onanur"r TOTIHOCTL ItcTOAa

onl)eAe".rfleTcfl riiilBr[l,r]r o6paaolr T0IIIIOCTbIO Bt,lquc,IIcI{I4fI tioa{$I',tqt',tertron

It, L1 n.1,, n ypanu.iiii" tllS). Itarr rofiasr,rBa('r cpaBHclrlre upotfra.nt'ii ]_llii-li;
Ri,IrII{C"-ICIIIII,I]i A'IIfl 0'TI)'qil'{ IITIOCI{OTO C'rIOfl lIVTe}I TOTIHOTO pClillIIIdfl VpilB}IeIIUII
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OECEPB,TTOPIIII

BPAUIEHT{E BETUECTBA B COJTHBTIHO}I [flTH]l
B. .\. ftoron

C nolronllm HphIrICHoro ltarnlrrorparla iryucBrnc c,iol)oc, B rrr{T,e rr3Mel).sJrrrcrr rro qc-
rr,rpe^r cnenrpajrt,ur,r]1 rrrrurrrllr Fe I ?,4909, Fc I1,5250, Ca I i.61t)3 rr IIo. Ilarigefio, qro
B rIflTEe ra ypoBH0 Qoroc$cpn ra3 Bpatrla;rcE rllrnJonnqectur (n.rreno, co cpqlrrcii cliol)ocrbro
z'c - 0,25 rtit:t't;), il alrrrrr{rr}uroHlllrccriIr (,.o - - 1.'j u-u,tcer;) - n -rpolroc{oirc. 3ro cor;ra_
cvercfl c retr, qt'o c"rrclyer oilitrilarb A;r_s rr.srtra, Jiit\o;trrucroc.rr B roirigor-r no;iyc(pepc Co;ruqa.

TaIlronqlra"llnr,le cnopocrll, rl3IIepcrtlrLro rro irIrIlIrfi]r pa;lnvuoii trgrcrrcllBrrocrlr
i'4808, 25250 I l"U103, noHa3aJrn nonoropoe lBo.rltqoHrre r..* c r.ly6rruoii, ao arg rpc6y3r 4aar_uoiimcro rroArtscpi+i,fetrrrr.

o6cy[tgaercn BIrxpcBas crp]'r{Typa rirnrrii rorra Be[(]crBa rl ]rarHrrrrrr,r-r crr,,roBhrr Jur-rtlri' Vxaarraacrcfi' qro SaHr nparqerrlrn ralla B rporrrBo[o,rrorirrhrx Earrpnts,,roH]rflx 11a ypoBrrc
{oroc(leplr n r xporroc(tepo llo.nxiog }.rlnrrnDarbcr B }r()IeJlrr. r1}teA"rroirierrrroii Crcrr$;ro [2(;]
4"ur rpauctlopllallllll Hltrlorrntocttoii 3rr(,prrrrr BI)arq(,Hrrfl r )JreHrJrolrarrnlrHyro :;11cprrrro ro-
rtogoii cncrenr,r-

THE Ror,\TIol\ oF GASES IN l'IrE suNspo'i, by r. rt . Kotou.- with thc rrso
o1 the crimean magrletograph the line-of-sight velocities in the sunspot were measured irr
the four spectral lines Fe I tr4808, Fc I ?.525t), ca I 1,6103 and Ho. The rotatory m,t,ion
rvas found to be cyclorric (left-handecl, r'n - 0,25 km/sec) at thc ihotospheric layors arrd
arrticyclolic (r* - *1,3 km/sec) in tho ihromosphere. This agrees rvith 1-hat should 5c
r,rpected for a spot in thc Sorrthern homispherc.

Thc rol.ation tnotion. determincd by thred lirres 1,4808. 1"5250 and ?,u10;i of rlifl'orcrrtintcrrsities shorved a slight increase of i'o n ith the dcpih, bui-frir *i"rr further corrlirma-
tion.

Thc vortical structure of tlro currents antl that ol the magnetic field linos is tliscussed.
It is pointed out that the rotation il oppositc dircctions, virtually observed at the high-
hydrogcn and lorv-metallic layers, should be takcn into account in the model proposedly
Stenflo [26] {or translormation of the kinetic crergy of rotation into thc elcciromaglctic
ellergy of the filamentary currcnt system.

Ooror;renrpuqecliue Barlucrr;rlyeBbr)i cnopocreii, roria3lrBaroull4e ol,qer-
JrI'IByIo Iiaprr{IIY cBepllleloBclitrrx ABI{iIieIIr4fi,llorJtfi roryseHr,r Airrr oAurros}roto
rLflTHa, rra\oALrBrLeroc.E H^cj(aJrerio or IiIla.E coJrrreqHoro Ar{c1la (relr.roqt,rrrpra-
cecHoe paccrorrlrrre p : 0,91). Criopocru Be[{ecrBa BAOJrr, Jryqa spefiuE r43}re-
pflnrrcb rra nBoiiHolr ripbrNrcrioilr }rarrrr4rorpa$e B ero craporr niplraure [1],r. e. Ao peHollcrpyriquu EauenHoro co,rlueqHoro rcJrecHorra r4r ltaruurorpa$al
ro__qer-LlpeNl cnenrpaJlbHljlr .'lrrHrrflr\r 1"4808 Fe i, i,5250 l'e I, 1.G103 Ca I
I'r IJo. trIcno.Irr,3oBaIIue r-Iunuf,{ paaHofi l{HTerrcrrBrrocrr.r rroBBoJler r{ccJreAoBarb
SABI4CIIMOCTb I]O,'I.fl C]TOPOCTEf,I B tr,gTIIE OT I"'IY6IIHBI iI, qTO HAil6OJICO I4HTCPEC-
IIo' BbIflBI'ITL, TaHreHIIIIa.rIbIJyIo co0TaB"rlflIol[yrc cHopocTl4 Ha]i rra l,ponue r[o-
Toc+epbr, Tar{ r'r B xpouocdrepe (Ho), z corocraBr.rrrr ABr.ririeHr,rc Beqccrr}a c pac-
IIPEACJIEITI,IENI IIAIIII4THOIO IIOJIfI. B 1Crrr, IIA6JIIOAEHI4fr, 15.YIII Ig67 r.,
lo;rrlbtfi Belirop rlarllrtrlloro rlo.rrfl pcrrrcrplrJ)oRaJ]c.rr raHirie rro BCr.rr rrcrrrrperr
yHaSalrIIL]ilf BLTIIIe .TIUITIIEII.
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1. Stltpent SnePue4a -_ A6ertIr

B ;1rll;+teru'ur Beu,ecrBa B corlreqHllx tr'ETrrax Ao crlx tlop ocralorcfl He

BrroJilre flcrrLrMr{ ABa }IONI0HTa: TaIIfenqIIaJILHOe ABIIiIieHI',Ie rasa (ne'uuuraHa

r{ trarrpaRJrerrue c6opocTIiI, cB-E3b c BIlXpcBLII\Ill o6pasoraHl{-flN',Il1 n xporroc$epe)

ll B('pT[4lia.'lhl[af C[(OpOCTE'' ^ ,, /^.
06u1t'uprlunraa ,irr.p,,pttuqllr. a{SeHra SnepureTla (crtculeru'ttl Cucn-

rpaJrblrr,rx trrullil B rroJryTeIII{ Urrna) cocToI4T B ItapTI',IEe paAI{a'TIbIIOIO OTTOI{a

BerqecrBa r{B rrrrrra ,ru"ypg-u"a.6oroc{epn rr o6parlroro ABI'IiIieHIrx (nttt'rpr'

ngrrra)_BxpoLloc$c.pe.-TaxoftTI'IIIABll,{teuujt6ulycTaIIoB.{o}IBncpBbIe
Ce,,.-!{,,io,'onr 

. 

[ 2 ] uo .t,aur,rgnt paarnurroii I41{TCHCI4BI{ocTtr.

llplr llcupaB.rle}II{II rra6nro4aeu],Ix IyqcBI,Ix cHopocTeft aa atfsexT IIpoeK-

,1ru o6urnrro Ilpllrrll]raeTc.fl, qTO IIOJIe CnopoCreri qra.uunApI',IqccHlI-cIIIIlIeTpIIq-

Hoe; cAe,[aB TaItoe upeAtroJro?Itcll]de' tr{Iroruo ou"oput (nauptllrcp' ftuulran [3'

41, 
'Xo.,rMc 

[5]) uo;ryvlrJrrr, qro cpt-AlIflfl BeprIIItaJIbIIafl cI{opocrb B tr-trrIItlx

6;r;;;';i"#fu. O;1r*rro qacro rra6.rro;trerrble c rlarurrrorpa{arur 6o;rr'rurac

\ _l xtwlcenicrropoc, rroAT,er\'a r,r ofiyc^arr,rr raSa B rr.sTrrax, pactroJloi*ellrl'Ix

n6ilrrau qCrITpa AI{C}ia, fOBOp.sT O IIa.rII'IqlIlI 3HtlqIITe"rIbHOfO trO'rI'fI BCpTIIHa'rlb-

;;;, i;;rri".r"it.'n qe.roNr Bcfi Haprulra DBepucl(oBcl{I1x 4ara;reurnfi o6t'rcrro rrc-

oAtlopoAlla I{ acurt\Ierprrqua orrloclrreJrbHo paAI4yc---B-eHTopa (qeHrp Coluqa -
;iJ;;;;;r"a> (C.rcnauts [6], ]tyr{.,ruu u Crt'uanos [7]). Hexotopr,rrll{ aBropaNllr

(irarprorep, [4i) 6r,ura orrrese,a Bocroslto-3atraA,afl acl{rIN'erpIrfl B pacnpcAe-

Jrerrnfl CHOpOCTeI4 oTTOI{a B IIL\I{oTOpbIX trflTIIaX; 3Ty aCI'INII{eTpI'IIO, BepO-trTIIO'

C'lIeIVeTIIpu[I4cI,IBaTbB"]II,IfiI{I{I0BepTIiII{a"rIbIII,IxlIBI4iI{eHI{IIBII,qTHax.
IIe 6o.nec .frcoH BOrrpoc o TaIIIeIIqIIa.rIbIIOII (npaqatelr'uolr) lBr',rxietrr'rra

BSUICCTBI B fllTlIC. 3AeCr, Uau6Olr,UrerO BHI{IIaIIfif 3aC"[yiJtIIBaIOT IICC'']TCAO-

Ba1rtrr.tr n Apuerpra t8l ; B qacrrroc.rlI, A6errra [9] nauren y tscex nflTcE

- 
Bpaqenue co cI{opocTr,rc, pannoil.Ilo_Be.]1tr1qtr'llle paAIIaJIbIIOI4 CHOpOcTI4, EaIIIeJI

ts 1renoroprrrt ,rrrro* x,Iau,r6ra t101. B fioilaBJI.rlmU,elI 6OJIbrI]I'tIICrIle CJIyrIaeB

R parqeHrlo, onpe/Ie.rrflelroe IIo .rIr{HIIIII Ho II IIO NIeTa.[.rluqec]iI4\I .rll',l]Il{fl}I'

il|)oTl{Bollo,rloitiHo' tlpl.{qcxt 3HaI{ Bpalqellufl NIcH,IeTcfl npII nepoxoAe (]T N_

rr S-uor yctPePo Cor rrqa.
Eonec cJro?I{IIil-fl, aIetrI ilo Dncptttel,lY, Celrt-,[iriorr-v lr ltl'rrrrrarly' IiaprIIIIa

l\BLI?HeIrI4.sBeulecrBaBIlflrHe'c-'EBlloBtnpailicI{Ilb'ltl-t"1::l"tr-slll{roA,],cNla
rr olycHarllrfl tI c rarrreilqr.rttjlr,uofr cocTilBil.sIOI]{Ofr, a tari;lie c 6o'rrurr'rN[I'1 Ba-

pl{aqrr.s\nlrorIr.ETIraHtr.rITIIy'BJrl4TeparyperrHorAaH&3IJB&crcfla$Sexrornr
:)u"prta4u - A6emz. orra 6o;rco peaIuoruSHa' qel{ IiJIaccl4qecHa.fl liapTI{Ha

oAHI,Ix JIlIrnb paArraJrbrrr,Ix 4rr'l;ne'uraii, II rI0ATBcpr{Aacrc'rl rlHoroqrrcireHHlJ}Itr

,3atrIICfl}ItrJIyIIeBbIxcliopocTcI{'fl-oJIyqeIIIIbIxctrollouIl,rcltarrtrarorpat[on.
He pelllerruylo AO rioHqa npo6lerty [peAcraBJlfler Taliilie BSaU]\IOCB.g3b

[BIIEieHxE Beq,ecTBa II }IarIII4TIIoIo troJIE IIfiTIIa. Cromur,rit xapaliTep ABIIE{g.

Irlrfi n cuonoilur,tx , ur."r"oorx o6lacr.sx [ptrBeJI HeIiOropLIX aBTOpOB (CNf.,

}IaIIpI,IIIep'ti]I)xBLIBo/Iy'qTo_Bt[oroc{epeoTcyTcTByeTBllopo}IicIIEocTL'
r\rarurrrrrbrx "r.nou* 

."in"rtt. ,E,la 
^uareu 

DTo l\Ioi{icr cJrcAoBarr' uB oalira
rracrofo rrecoBrraAellll.s nurrufi zll : 0 u IIX .: 0 (u11 ll 1/1; - upo[oJIbHLIC

riotrrolleltrli cliopocrtr ll tr{arllllTHoro no'nr) '
llt..rr, 1 trpi-lBIrJt,tlo1ty pr'tucrrrrl,.r npo6,r-eltl coACpr.liI'ITCfl' tro-BI''rAI4rIO[l)',

, rlr,j,x11..-111ponrie f. B. It.,url.rlrrra ra B. E. CrCuattota [/l: ('..CJloililtylO Hap-

,r,lV' 1nu;ricnnli ,rox(Ho pacc*{arpIrBaTb ItilIt coqcTalrrre ABfl?I{e}II'Ifl [larEr{T-

rrofo [o.rrfl IrrT]ra It ABr{}HL)IIIIfI IaSa BAOJIb CITI.TIOBLIX flUrrnfi troJIfl"' IIOJie

rJ lrnrlro lrc ,{B"rrrrercfl Hetroililr{?ri[r,rNI[. Bnoc.'re;1ctllull l4l(erc BCtrJTLIBaHI4fl I\{ar-

rrrrrtroro rroJr.E Bl{ecre c Bcrqi'crBoM B o6.[acru rI.FIrrIa troAAep]I{aJr C' 11' fo-
Tracrcri [11], upoanaJrr4srrpoBaB usriL'}Ire]IIrC fiaprrItIIJ 0BCpItreIIOBcItIrx ABI4i{iu-

ru,riinpr,rupoxo}I{AeEtrIIIII-ETIIaqep0SueIITpa"rIL116II,I}repI4AIIaH.
lloutrTria orAeJrrrrb llBr{inerrrrc raaa or ABr4irierll4fl trIarHr'1T}Ioro noJrf 6lnJIa

"p,,[rrpnrrrra 
IlxcarroBrrrr [12], oillrauo IIecI,rNIilIerputtHLrfi tr{, Bepo.ErIIo, llc-

a.rnqror"prrmrl xapanrep ABrririclll4ii ne noenoilI,IJl IIO.TIyqIITb AocTaToqIIo aIeT-

fioro IIpclAcTilBJIl)HIIg o ToilI, qTo iltc I] ]IOI-ICTBIITC.TIbHOCTI4 IIpOIICXOAI{T B UflTIIC'

B CrtLICJre ArlI4iIicHl'rfl, c raSoI{ I/t ]tal'III4TilblNI trOJrerf'

t8ir



2. llarepuan ua6.,rrcgenur'r.
To.rrrocnr, rr3lreperrrrll .uyuenoii cnopocl.rl

cr'r'rra.ur,r rrarnrrrorpa$a d11 (npo;1o.,rnur,ril a${erir Beerraua) r{ 6_, 1, 6 ,2
(i"Lt]]Sr:llyli a{tferir) no nair;1oir cnerirlraxbrroir^"rrrrrru p(,rr.rcrprpoBa.rr,rcb
15.v1 I I 1967 r. B trflrrr. ,}i 225 (uyrrepaiura no <Co.rrrreqoi,,, ;rn"rri,'>) pas-
ItoBpeltcHllo tryr(lll rpc\ nocJrt,/lotlilrc.fLH] r\ ctilirtrrltonarrr.ril rrflTlra. Tpr
c()craBJrrrrcqrrc ]rarrrr.rruoro ro.{[, .rtyqcRafl criopocr], (lprr aanrclr 61) ll
,JpnocTb (n n4pax lr,rrmri rr- ircnpepr,rBrro-1r crrorirpe) uauopa,rricu o4rroupallerrHo
tlo llByNI .rIrIHI4.tlrI: )';t250 - FIo, rr.rir i'.5250-i,610:J, lrru ?r4B0B-7,6103.
ll ra6;r. l nplrnegeHr,r xa])arir('prrc?r.rrirr llrrr\ Jrrrrrr,rr-r it ope.r, Ha6"rronenrr;;
(penrcrpaqru z'11 lr 611).

Ta6lrrqa 1

4B0B,2

5250,2
5250,2

6103,7
6103,7

FIo

Fel

FeI

CaI

HI
2

I ,05

30,8

i4,"t

tlJ .-

82
535-555

10 45 -11 35

10 45 -11 35
72)45 -13 05

535-555

Paarrep nxoguoir il{o"rrlr ctrc}irporpar}a cocraB.rrfl.{ (,)':2 
>< 2':5, cnupocrb cria-

rII{poBaIIr{f 2" f cen rpII nocroflrtitoii upt'-rrerrrr A,-r.fl BilrrI,ICIr NrarHI,rrHoro ro.-rfl
2,5 cet.

B raalrt'peurrc ryseBbrx cxopocreft c troNrotrlLH) lrilr.rrr{Torpa([a uar.r6o;ree
cepbeSrrr,rc ourr,r6rir.r tsrroclrr paa6a,,raucrapoBlia arro,l(IrLrx roiioll 4nvx (D3v,
per?IcTprrpylotqlax I'IHreHCIlts]loCrL cBertl B AByx IipLI.iILflr cueHrpa",rr,rr0ii
Jrrrrrrrpl. Cor.,racrro lonacrorry [1.j], B rrrrrlitx c riorrrpacrrorr -0,5 notiuag
cliopocrl) 4.un tfioroyullo?tiurc.1t(,I-I (o;lrroriarra.'rr,loro n ,r'o nperrn) lrarrrurorpaSa
I{r\(J cocrtrB.xl.rri} 0,11 n',trfceri. Ij rroc.'re;(\'x)uur-\ ucc.-r(,JoBarrrrflr C. 11 . Ioua-
cioliil I4 A. lj. Ceuepirolo [11r] rn I'. I[. J'lrcauoea [15] 6r,r;ro ]crarroB.rre]ro, qro
y^r('ilrrrxerrrle cBeroBoro rororrA, rrailpulrep n 4 lttraa, AaBa.iro noatlryrc cHo-
pocrr upn6rutrre[rrlfl orio.qo 0,lt *'nlcer:.lJ rrae 19(ii r. B cne]irporpa4e 6r,rnr.r
)'crarroBrIL'Hr'r HoBbIc (D3V: ENII 1)lr5li C (<xirauir,riiu riilliii.rl rrarrrrlrorpaSa,
cneHrpaJrbHr,ro.Ilrrrrrr.r 2tGl03, Ho rr;1p.) u 6256 1l (<ac;roru,ri.i> rrana;r, Jlr.rHrrrr
1,11808, l'5250 u 4p.). Flarur rrpono.,\rr"'rocr, rlcc1",r('lloBarrr(i rr.,ru.Errlrfl trr3rreHeHtrr.s
trrIITeIrcI,IBrlocrrl cBeroBoI'o ro1'oliil rra paa6a.raHc Olly" ((Bo,rretroroD IiarraJra rro
JrtIIrrlrr 1"5250; oHo rroriaBii,'ro, q1'o iralr€rlr(,rrr{e cgcroRor.o nororia n 10 paa
BIJI3blBaer ;ro;rirrnii cr{rrritJ c}iopoc'r}r, }le n])0}rr,lr1alou1r,tii 0,25 u,vfcer.'Jro
roR()pLIT o xopol[c]I uog6opc cllllV uo cgoroBr,t]r \n]ralir(,pycrgtiarr.

llpulrep B.rIllr{lIIdfl flpriocrrr nir Barrr,rcb criopocrl{ e o6or,Ix riarrairax r,IarHLr-
rorpa$a floriilaarr rril prrc. 1; aanncs cAcJ]arril B [eHb ua6.rrogcuuii 15.VIII
1967 r. Bncpxy noliaBttlrbt BarIrICrr criopocrrr rro irrrlrr4rrnr X.6L0il u )"5250, noJrv-
tICIiIILIe IIa AByx rloc,'reAoRarcJlbllLlx rpaBepca\ qepc3 [rITHo; BHI4BY -aanl{cr,flpliocrl{ B Itt'IIl)t'])btBIIoNr ctrcrirpe; Blrilqria}rrr (i/) rr (<oriz> ornreqeHr,r yqacrriu
TIttltsepcoB, coortl(,TCTBvlorqilx n.srrry rr o6.:_ritriatrr, lIo;rtrro BtrrAerb, qro Jroxrroe
ClILttr{erILIe cuerirpa,:Irrroit JItrIHIII{, RLIBBarrIIoo IIaICHrrc\r CBeroRot'o rroTo]ra
6o":ree qelr B ABil paaa na-sa o6.,rarioB, rrc npeBocroAr,m 0,25 u"ttfcer; n o6oux
r{arIaJIax narrrr.r'rorpa{a.

'faxult o6pasorr, rIBllepcIIELIe .rtvarcBr,rc crtopocrrr B rrflTrre rroryr crrrlTarrrcfl,
JlocroBoI)IrLrlru, ilo-BrrlurNrolry, c rortlrocrr,ro 4o 0,25-0,i)0 ut,,cet;. IJ no.rrvrcrrr,r
(a ullcrrlro Iri). I)ilcnl)cllr,.rreirlrl{ cnopotrcri B uo,'lvrr,}rr.{ ocrroBa}rr{ uarrrtrl

186

g?u,.1 010, c.rr,
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ollpcAe'rtellllfl Til]trcllLUIa.rlI)IIbI-\ CIiopocTt'ii). f,Ta olurr611a rre Ao.rririlra npeBocIo-
Alrrr,+0, l0 Hilf cet.

.IJ,1'.rr,-n5'nrir r]'qeBl,tr ctioJlocrcll rrLr {rrppl{e.rr.s.rrl{ uerollo}r. rrB,roirieErbr}r
B trtll' 1'. ('. ro cIIrIlaJTalt cliopocrrl na rJlariuuax rialtr pacnpeAc.rreHns. Ourl,r6-
ItII B OnpcAe.xclrIrIr Il\'.-ib-nYItriTa }roltbllte , q(,Ir B0SlroTriIIl]rc Irorpellr]tocTIr pa3_
6a.irarre uponrir.r.

3. Oupc4enerrrre raHreur{rralruol-r cxopocTrr

Itaprr,r paclpeAe,rterlrr{ .jryqeRr,rr cnopccTcrl zi1 no rrs}lcpeHrrrlr\r B qcrbrpex
cnt'Hrparbllblx JIrrHtrIflx rIoI{aBaIIbI Ita pr{c. 2. Illrcer }rccro ropoLro rlBBecrrraE
rr{BepCI'Lg: BTeIiaHue BCtrtreCTBa, rta6.rrrlaelioe Ha \'llorlc <-.6paaoparprg .rlr{rrrrtrI
1Io, clrtraercq orrorio\r BClrlccrtsa lla -ypoBlrrrr o6fa;onarur,.rrrrrrr-, rr(TaJrJloB
(rra plrcyrrxe cfiopocrr) z'l ) 0 coo.r'rrercrB\'., uplr6.rrr;ri(,rrrrro ri ua6.riq;larearo) .

.C,rrt41-er orll€'Trrl'L HeoAIIopoAIIocrl, rJ acrrrrlrcr])IrIo rn(,prn(,1{oBCrirlx /(BrrxicIrIriiIr SatrcrrJEtc rr3trrr\rrcHrrrJ IiapTI4rILr Ctiopocrt,ii trpri Ir0p0\().J(,or o;-lHor-r cr(,H_
lpa"rrtrron Jrrrrrr.ru li ;tp1'roli.

_rlro riaciit'rcn lIo! 
_To, litrH IlBBecrlTo, pcflJrr,ilbre rBIrTri(rrrrirr u o6lacrn rfrr(,rr,

rtlt6,'trolaeltr,it' ntl aT o-ii "1]riIlIlIi. oritrlrlarorcn rilairrrc l( crilllrroliil)IIblrI ralrilli-
10])o.\I u lotrt.orl c1 ])]'lirypoI"1 (4rrririctrna trc.'rrio\r{rclrlrttSlrr,rx n6p,,rou,ir,rrr-,
co criopoc'l'r,rc 1()- l5 x.uf cett, fln.rroErrfl rI,16pocon rr r. r.); nJ)rr Erorr carra
.TIIlilI{fl IIo tla cIrl'Iirptt]i c BIJCoIiIT[r paB]lcrrr(,rrircrr 11]r( (t. llr,cL]ra i.to;lirrr,rri lp6-
tlitl.tt , -tto lroiticr cITJILIIo noIlituflTr, rru perrrcrpill(rik) ? li ro ot'otl rlrrr16rc llprINIeIieIIIlelI llartirrrorparfra. floctcllry, ]-uritlBarr rilr,itie lrr.rslioe re.-rrlotrcT-
pnuecr{oe pa3perneEr,re Ha iralrrrx HapTax r1t (9,,,2 X 2,,.5), no1 no,-le}r Criopo_
c'rtii ll 'tit'ittt'tu IJo rtli 6yI('II noAIlaB)lrcBarL irlrurr, rr(,rioro]lo(' )'cpclrrrrlrroc,Iip\rnlrorrecrura6noc ADrlirir)I{Ire BctrrecrBa n xpolroc$r,pc rrai-f rrrrl.rlotr.

l{ari nltgrro IIa Itaprilr criopocrcfi (crr. plrc, 2). 
^rr,rricrrria,rrbsrn\ 

arra.lcrruii
JI)-1reBr,r0 criopocrrr Aocrlil-aIor n rro.rr\,:TeHtrr IrrjrHa. R r.ir6,r. 21;ra paatrr,ix;rirrrrr,i
trpl{BeAorrbl,6ea _ltuera slraria, }IaHCI{rraJIrrHbre Jtr'rr{,l)r,rt, cropoirrr (,n x.ttfcen)
or/tcJhIlo Anlr NW- tr SE-qacTerl lg'rga, fl Talilrie Rr,..rrrrrIi1r,r at ,,,,,* 

j cpt,lrrue
rra eTux BIIagCIILIiT 4.rrR tiairi;1or-'r Cn(,riTpaJr611or"r .rrlrHIrIr. IIan6o.rr,urt I-r Berurqrrgr,r
(011 ,nar_: 4,lt r;.vlcen) criopocrrr /(ocrrrlar()r rla ]'poBn0 o6palonarurr, r1,,. cpegn
(rorocr[r'pnr,rx .lulrr,rr:i lran6o.nr,urrrc criopocrr rrBrr(.p(.Ir],r,rn.rr,r,rrri Llg0B;
nolo6ur,rii p('3\r.rr l"'r 6t,t.t ro.tv.reir parr(,(, P. I{. IlxcrilroBrnrr [17]. rr ()]r r\roiricr
cRrJI(crLrJtrrcl'BoBarrr o pocr(' ctiopocrlii 14ct.ral(,ItIrfl rtaa c r.lr\,6Irrroii B trflTrre _
r[arlr', orlreucrtlr,lii RnepDLrc Co1r6i171q21111lr IiEJ la ()clroBt, aarar,rl,oarrurlrqccH],rx
Aarlrlblr.

Ta6.'rrrrla 2

r',1 max(srir j,',1 mrr(:Lj),1 , n,r*
tr.1'/ced 

I n.', "rr | ,.r, ,.",-

:' I' max,
|:.v /cefr

4808
5250
5250

1 ,31
0,9t
0,91

I ,80
1 ,0iJ
t,7t

I ,5(i

t, ,,/ L.r4
)

iit 0ll
(i I t),i
II,

1.28
1,20
5,1

| .14
[] ,31

)i r ,tt
4,4

couocrar,at'ur.rc racrrft'7ie;rcnlrrl z'11 (crr. puc. 2) c (apra\rrr npoAo,.rr]Horo
IIarHr'ITlIoro uora 111 (puc. 3) uoanolit't roBoprlTrr o clurr,uori Bnropolriclruocrrr
trlilrrJrtrrloro rIoJI-fi B BCU{ecrBo: HyJreBbrc "rlilHr,lrr zll Ha Bcex qerbrpex vpoBgtrx
Ae"nfrT TIfITIIO I1plrrlepuo EonoJIatrr rr AoBo"rILIto XOpOIxO nOBTOprlrOT paCrIoJIO[ic-
rrtre nc'fitpa;rrrtoii Jrutt:,ttr IIy. IIa BCex riaprax prrc. 2 rr 3 tcrr, crrcreN{arr,rarlr-
cliar{ Te}IAeuqua HefirpaJlblrofi rIII}lrII 1111 pacno.raraTlcfr (n nolvrclrir nlrrra)
Iril paccro.a:r.Urt 7"-1r" 6.rlxle n ,r11116\;, qerl Jtr{Irl4fl ?ll :0, ol}rilrio }lrJ n(_r
Cti"rl0IIIILI IIpIIAaBarb OTorry 6onnlroro B]Iasoriufl. Flcrioropr,rc J)pBJrrrr1rrfl B ux
ro.-Io?ileHI,1rI lroji)'T 6r,ttr, nr,tana IlLt RepTIrIiii.rIIrIILrrlrr .,1tl?r?ri(,IrIr.EpIr L rfirlre tr
ctlserttolr Br.t.rrr,corra, il rriFilri0 ourII6Nalfll B onp(,;l(.J(rjlilir z.]l ri D.,rnfl]tlr(,tr
uocrognuoii nJ)erreHrr rrarrurrorpat[a.
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e-i1808

llBorlufiunpoBe!cnhtrtcpe[] riairiAbl0 0,25 r;.rt,'cer;. ToqIia\l1I {)T\1cqc}Ibl 06Jacruorr { tl lliT}rll}:oBoii upo-
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Hau6o;ree IlpI{[IeqareJILr]blM .flBJr-rrcrc.E Barrer]roe orHiro]rerrr4e runrart
rrl :0 or HopllaJrrr H paAr,rycy-Benropy (crpe;rxu Ea pr{c.2 u 3), qro BtroJHe
ecrecrBeHHo o6r,gcrurrr BpaqeHl4err rrflTHa Hari qeiroro BoHpyr csocfr ocrr
(upu olpe4eJICHrIr,I ucruuur,Ix yrnoB lrelriAy JrrIurrflnrlr B Iiaprrrnrrofi u.locnocur
HaAo rrMerb B Br4Ay, qro ropuaourarruuft paalrep Ha puc. 2 n 3 vrrrrHbrrleu
n 1,27 paaa rlo cpaBHeHI,Irc c Beprr,rrialrr,nrnr). IIo pacuo;rolr(eHrrro lrgo.ruulrfi
BI,lAHo TaHxie, sro Hau6oree cIrJrEHo BpaqeHlre clia3aJrocb Ha pacnpeleJreEtrtr
criopocrefi, rrarreperrEbrx tro JrrrHr4u ?,4808 (cx. puc. 2, e).

Pauee cxopocrb Bpaqeilrr.E BeqecrBa B trflTEe tro uarHrrrorpa$lluecnuu
AaHHLrrrr onpeAe.lrrrJracr f. B. ItyHrraHrmr lr B. E. Crcuanosurr [7]: uecmorp.s
ila rrpperyJrflpHocrb r,r EecraqrroHapnocrb riapruur,r JryqeBbrx cropocrefi, an-
Topr,r EarrrJru, qro ueqecrBo B JrlirAepe rpyurrr,r u.ETelr a rcqeilrre 6 gucfi npa-
u,anocrr ro qacosofi crpcJrlie co cpe4uefi cnopocrbro orioJro 0,2 nnlcer;. (3a-
rrertr{M, oAEaHo, sro P. H. I,Ixcauornnr [12] 6rr;rr,r cgeraHbr c_vrqccrBCurro
LlHLre BLIBOAbI O BpatrICHIII{ STOIO )I(C tr.flT}ra, qTO CBfl3arro, ilo-BltAlr}Io}ry, c pa3-
,rrurrl{.flrrlr B r\reToAunc onpeAeJreHI{.a riorrtroHeut cxopocru.)

I4cuorrayelrrrfi agecr lrarepnaJ'r troaBoJr.fler Bl,iflBrrrr, Bpaqenrrc c 6o;rr,rueri
rraAe?r{Eocrllo, rocFioJrr,}iy trflTHo ,rtreJro uosru rrpaRr,rJrbHyrc {oplrv ll 6rr;ro
ptlcno.rrolieEo BAaJrr{ oT qelrTpa AtrrcHa, sTo SHaqLTTeJLIIO YrrerrrrruacT B.rIltj}rr4e
Beprr{r{aJrbrrbrx gnr,lxieuufi; HerraJIoBa}riHo rar(}ne, qro ryqeBhre cHopocrr
SAII],ICbIBAJItrCL trO qETbIPEII CtrCiiTPA.[b}II,I}I JIII}IIIfl}I HA AB}:X }IESABI,ICtrIAtblX
HarraJrax narnurorpa$a.

Tanreuqualr,nrte cfiopocrrr Harrlr otrpeAeJrflJrr4cb rperr.s cnocr.16allr,r:
1) uo pacuoJrolr{eHlIrc Jrr.rHIrIr i:ll : 0; 2) no B1raseHu.ai\r c6opocrr{ na nop-

rra.[r{ H paArryc-Beriropy rr.flrHa; 3) ua ocHoBe cpeAHrrx criopocrer"r f11 lna NE-
rl SW-sacrcfi r]Errra (cuoco6, rpr.r]rerreHubrr'r B I7l).

flpu rr,rurac.[entrr.r cHopocrr4 BpaqeHrr,fl a* 6ygelr, Bo-rrepBb]x, upeuc6perarr,
acrrlrMerpuefi uol.s cxoliocrefi, Bo-BTopblx, 6y4elt cqr4rarb, qro ABrliricHr.re
trJrocKoc, r. e. orcyrcrBylor Beprr4naJrDHr,re ABrilricHr{fl rr Her a{SeHra Bu;rr,-
coHa, trr, B-TpeTbIrx, qTo B nJrocHocTtrl Ir.ETIra liolrtroHeHTr,r BeriTopa cliopocTlr
Y flBJr.flrorc.fi (iyntqualrra roJrr,rio paccro.rrurr.s or ocrr rrrrlra (r) lr r;ry6uurr (:):

t: (t', z) : {a,., r*, 0}.
34ecr, u, Tq, ?-z : 0 - cocraBJr.srcqrre cnopocrlr B IlrrJrflHApr{qecrillx rioop-
ArrrJaTax.

flycrs B r{aprrrrrHoii trocHocru (pllc. 4) yro.u rrer}iAy paArr}'c-Beriroporr
DrITrra u, tttutrefi Tll : 0 paBeH $. Torga nplr cAeJragrrr,rx trpeAtroJroxiegrrflx
nlJrfr LrcT\tTl]Jr,rx, T. e. r,lcllpaBJreHHlrx Ba rrpoeHqrrlo, HoIrIroHeHT cr{opocTil Ea
.rII,lHuI4 zI : 0 rlrTer)trI

ctq t.i1 .,-76iH'

r4c 0 : 65" - reJrrroqcrrrpr,r.recxurl vroJt rrrrrHa, Criopocrr, e*r (rilr$Jrosofi
rIEAeIic oBHaqacr, trro onpcA€,"rreIr140 cAeJralro ilcpi;Lrlt cuoco6olr) cql.lraerl
IroirolilrrcJrLlrol'i, cc.,rlr aBI,IMyrarr,Iroe ARIIHIcrrl4e npol{cxollrr B cropolly pocra
yr"tra rl:, r. e. nporrru .raconofi crpr,"xlilr; ?'. ) 0, ec.rrr.r ra3 Bl,rreriaer rrg rrETrra,

Ta6.'rrrr{a 3

4808

5250 (r)
5250 (rr)
6103 (r)
6103 (rr)
H.

+0,62
-l-0,e4
+1 ,06
+0,76
+0,25
-0,59

+0,80
: 0,ee

+1 ,12
+0,83
-l-0,6e

-1 ,65

+0,62
+0,54
+0,94
+0,80
-!0,59

-1,62

_i ,,

-0 ,17
+0,50
+0,15
-0,07

+0,24
-l-0,{3
+0,39
+0,17
+0,17
-l ,16

+0,56
+0,19
+o,46
+0,25
+0,42

-l ,29

t, xNlcer rqy t;il/cen
i., t r: 0,50 

I

0,7 5 0, 50 0,75 1.0



Pa4ua.nllrrre cxopocrr{ ?/r rraxoAuJrr{cb tro BHaqeuu.sr\r ryqeBblx cHopocren
ua paAr4yc-BenTope uflTrra. Srrasenu.fl uy fr. u,b BI{qrrcJreEIILre tro BceNI IIrccrI{
r(aprarr pmc. 2 AJrfl sHaseHuih r :0,5 u 1,0 (yclouurre rpaHI,IrIbI uolytcltlt)
\r r : 0,75, rpzneAeHbr s ra6r. 3. flocrorsxy r\rer{Ay paBIrbIrIII cenropilrII,I
Ir.rrTHa l{}reroTc.fl SarreTl{r,Ie paSJIIAqII.fi B pactrpeAeJIeHLIII IyqeBblx ctiopoct'r:fi,
ro B HasecrBe r,r lt z'e1 Nlbr BBflJrLr CpeArrlre SHascuu-E g.ur NW- u SE-qac'refi
nflrHa (a,.) lr 4nn NE- u S\Y-qacrefi tr.flrHa (ar,) cootnercrBerrlro.

Teuepr nafi4ert rarrfelrqrlaJrr,Hylo cxopocrb u?2, IrcxoArr reg arraqeurrii i''
rra Jrr.lrrr'rr{i treptrerIAI4riy;upuoft palr{yc-ueKropy rflrlra. IIpu yciroRr{I{ r{rr-

Prc. 4, Ii.. oupogc,'teutrro rAiI-
ICIIIIIIaJILHOII CHOpOCTII B IIIJTIIO ,ll

')\

II,IIIApr.rqeClioft cuurrerpurr rr oTcyTcTBrIIr BCpTII(aJrbHr,rx 4nurHerrrnfi
JIMHTIYL

1'^, : --ull- s;r1 1,' -: sinH "'" rot

rAe U0 : nl2 trun -nf2. Cpe'Xrrutt slraselurr u"2 rITlIrBeI[eHLI B ra6,rl. 1+; tart
}}(e )'Hasarrbr cpeArrr{e cnopocrr,r 2)p:;, rro,rYlrcrlHlre rleroAorr [7] (A"rrs atoro shr-
quc.rr-srucb cpeArrrde BrraqeHr.rE 71r [,r]r NE- u SW-ceriropoB rlflrlril lr 6paracr,
rrx tro,'rypaSrrocrb, AeJlerrHil.fr Ha sin 0). B uoc,ueAlrcNr cro,'I6qe ra6r. 1r upflse-
Aorrbr Brra{erlrrfl i, : (iq -, irr)12, ycpeAuerllrbre rro BIIaqoHI4.rI\I ?/e1, uee

A.ffl rpex eHaq0ulrft r. 3uaqeuttfl cliopocreft gaur,r ts nNfcev.
CHopocr:n 'rrn, Eaii4erruu0 rro ucril.[Jrr{qecrtrrM "-Ir.rHr{fl}I, rr}rclor aHaqlrreJrb-

rruri pae6poc, otrrrano Bce rprr ctroco6a otrpeAeJrerr[fl oAIIoBHaqI{o yl{agbrBalor
Ira Bparqeur{e BorqecrBa B fiflrl{o rrporlrB qacoBolt crpeJIIt].r na yponue {oto-
c{epbr; Btrecre c paArranbr{r,rtr orroriorr Beq,ecrBa rrB rrETIra DTo /IoJriI(Ho AaBarb
SaHpyqeurlocrr, .turtrafi Toria il N{alHlITI{oro tro.rTfi TaKilte ttpoTrrB qacoBofr

cTpe.IIHn,
B xporrocri2epe iraA rrffTHor\I BpaqeHI{e rrpolrcxolII,IT rro qacoBorl crpeJrKe,

IIpuqc]r riaEi TaHrerrqr4a,rrbHafl, Taf( rr paArrailE,]rilfi cI{opocTI4 StraqLITeJIbEO
6oJtrure, qe,u criopocrr{ Ha l{poBHe t[oroc$epr,r.

'for rpanr, qro troBroprrbre aatrrrcrr rro Jrrrtrr{flrr },5250 u }"6103 troltaaaJrl{
6o;rrrur.le orJu.ru.E or rtLrpBbrx aauucoit, cAeitaHrrt'Ix Iro DTut{ ir(e JIIitEtr{.ENr,

rro?r{eT roBoprrTr, o rr0craqrroHaprrocTr{ IIo"1rr cHopoctefi; BoSuoir(Ho TaHffie
BJIrIrrHr.re cyrqccTBeHrroro rr3rrerrotrr{fl re.rTI(oqeHTpIIqccHolo yrJIa 3a BpelIff
Ire;riAy ?rrr.\rrr Barrrrcrrlrrr (A0 = 3') lr ourra6on ru4npoBaHlrfi.

Orlrern,u oA[Iy rrrrrepecHyio nera.rrb: r.ra cotrocraB"[el{Irx ra6n. 2 ra 3 ru4uo,
xrro paAua.rrbrrar cnopocrr, rril ypoBHe 1"4808 B cpeAlrer\{ HccltoJrrlto Metrbme,
qerr rro r{BrrcpoHr,rrNr B "rr]rur,rfix )"5250 ra },6103, Torla Hart l.rrfl l\tartcrrNlaJrrHlrx
ryqeBr,rx criopocrefi cooruolreflrle o6parnoc. Sror r[anr: ,rro;Hno rrlrreprrpertr-
poBaTr, rtax HertoTopoe yBe.irlrtleHlre raHrcrr4raa;rr,noii cxopocTld trpll trepexoAe
or 1,5250, 1,6103 ri ,ilr{Hr4rr I1r80B (t. e. noerroxilroe ycrrr'Ieulre Bpaq,elrrr.rl c rJry-
6urrorl), q'ro no,lrBcpirtraercrr cpi:rBr{errr're\r Re.rrrqrrl{ Dr, npunegeuullx B ra6n. 4.
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Ta6".ruqa4

T, ,\

4808
5250
5250

6103

6103
Ho

0,00

-0,16
+0,50
+0,18

-0,18
-0,44

+0,62
+0,06
+0,38
+0,32
+0,18
-1 ,L0

+0.27
0,00

+0,18
+0,24
+0,18
-0,79

-i-0,30

+0,25

+0,20

-1 .28

Vselrrlserrlre cnopocrrlr BpaqeHrl.s c rty6unoft AoJrifiHo cotrpoBotiAarbcfl
aHa;torlrqrrbuu yczJreEtre]!{ a3rr}ryraJrruoir HolruoHelrrr,I rrarullTrroro norg e 6o-
ree r",r1'6oxux cJro.flx, qro B rrexoropbrx rrflTuax Sanruuecxlr z na6nrogaercR
tl el.

4. Bparqerure uflTHa u Baxpytreguocrb rururrfi Toria Berr{ecrBa
II MATIIIITHOIO trOJIfl

Br,rqucreunbre cpeAnrre cnopocrr,r Bparqeuufl a-* (ra6n. 4) pla rrtrrxirrlx
ciroeB rrffTHa n o6q,elr corJracyrorcfl c peayJrr,Tarou lt:*l:0,1 -- 0,3 n"vfcex,
troryqetrgbru I'. B. Ityur.rmrm u B. E. Creuauosbrrr [7] lns JrrrAepa rp_vilrbr
tr.BreH, na6rroganurefr,cs. s cenrn6pe 1961 r.

3uaH npaqeEu.s Ea ypoBrre {oroc$epu y I{ccJreAoBauHoro Ha}{r,r r.rrrHa
4pyrofi, flocroJlbny oHo EaxoAuJrocb Ee a N-, a n S-nonyc{epe (ua ctrerrrpo-
cnolrr.rqecHrrx rrccJreAoBasufi uasecruo [8J , qro Bparqeurre raBa n Soroc{epHrrx
cJro.rrx tr.fiTeu N-uolyc{epbr rrpoucxoArrr npeulryqecrBelruo auTuqun.noEr,rqe-
cnlr, r. e. tro qacoBoft crpe.uxe (rupano), a a S-ro.uycSepe - qilriJroHrrsecr{rl
(nneno); rraAo Bauerrrrb, oAr{ano, qro r.r aro trpaBr,rJro ne 6ea ucnrrcqerurf,r:
paaHbre EanpaB"rreHrrfl gaBrdxpeHHocrlr rroryr ua6rro4arrcfl y coccAlrux rr.srerr
n oguofi u rofi rne uonyc{epe).

Ha ocnose AarrHblx ra6;r. 3 ra 4 rroirruo cAenarb Br,rBoA o rrcrioroporr yBe-

"ll,IqeHrrr{ lr* l" paccroflHr4err or qeHrpa rrflTHa. Ha rpanraqe reur4 criopocrrr
Bpaq,eHrrfl cyqecrBeHtro trrerrbrrre, qerr trpu r:1,0; n nerioropbrx c.rrylraflx
oEI4 IrMeroT paaur,rii BrraH, rro 0To MolriHo oTHecTr,r Ba cqeT o[ru6ox uelrepenzfi.
Cpe4rure tro rper{ rrerairnrrsecrirrrr Jrr{nrr.sl\[ cHopocrrr (z:*), yrronbre criopocrrr o
rr coorBercrByroqr{e Bpc}reua oAHoro o6opora 7, n aanucr,rilrocrr.r or paccrofi-
Hr,rfl 11 cpaBHlrBarorca co aHascurr-sr{u A.Ir.E xpor\roc{eprr s ra6Jr. it.

Ta6rnqa5

+0,59
+0,32
+0,38
+0,38
+0,46
-2,50

Oorocoepa XpoMoc0epa

IIapaMerp

\t'^';, r;.vf c4;,

(l), cer.' '
T, dirrL

r : 0,50

l(\ 02

0,3.10-i
24

+0,29
1 ,9.10-5
3,8

+0,43
2 ,2. 10-5

-0.44
4,4. r0-5
1.6

-1 ,90
I ,5.10-5

0,8

0,7 50,7 5

Itax cnegyer rne ra6uzrlbr, B troJryreutr rra ypoBrre $oroc{eprr npeua o6o-
pora onoJro 3rB cym; BrrelrrJrre sacrrl rrrrrHa Bpanlarorc.rr BHaqr{reJrbHo 6r,rcrpec,
qeM Buyrperrrrrde, T. e. Marur{rrroe rroJre tr.srua BaripyquBaetca (uporuaouo-
JIoxtuoe BaxJrroqetrr4e, AJrfl Apyroro r-flTua,6r,uo cgerano l. B. Ityri.,rr.rnrrrr rr
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B. E. CreualroBl,rNI [7]; nperrn o4-
ricrro o6opora 3,7 cttm, fior'yqelu-
rroe r4trIl4, 6lrltslio It uaulexlv artit-
veHraro). Beu,ecrso xporroc{epn
rraA nflTrrorl BpaulaeTcrl flpuNlepllo
e 4 paaa 6r,tcrpce, uerrr {oroc{eP-
HLIe CJIOT4 tr.fITHa, trpl{alerl, qTo

oco6enno BaEirro orllerl4TL, Bpa-
rrlaerc.E a o6parnyro cropolr-y. uo
qacoBofi crpeJlxe. flocre;1uee an-

"rtrerc, cJroACTRI4erI TO[O, qTO B

xporroc{epe BeIIIecrBo Br€'Iiaer Il
IInTIIO' a B HI4iI{HI'IX CJIO.fIX-Bbt-
TCHaeT I43 n.srlla; nplr SaIipvaroll-
Irocrl{ lraurafi ToHa BCIIIeCTBa Il
oArly I{ Ty x{e cropory 3To BeAcr

Sartrrauecrira It rarlreIIqI{3"-tlIILItrI
cHopocT.ElI IrpoTr4BoIroJroiriHoro
3I{ana,

,[efi crnzre.nbHo, BaBilcl4uocrb
yr"ronofi cHopocrl{ Bpalu,eHl{.fl or r
BLISblBaeT I'ICHpUB,lIetrI'IC .rrUrrrzii

5

Pue. 5. Hanparleure uonepequoro llarHllrgoro
noJrfl B nflrre rro il3lrepeEIIEM n ilrlnilqr i.5250
rr i.6103

TOria, a BxIeCTe C ATUtrI, Upra CulruOiil B1\IOpoEieHIIOCTIa, SaBIIXpeHIIOCTb

cI{JroBbrx .urarrr.rfi lrarrrr4THoro uo.rrg. YqrarblBa.fi BHaIiIl paAllaJlbHbrx rI Tarr-

renqr,ra.nr,HLIx cnopocterl, rlorliIIo yrBc)pll{Aarr, qro IIa ypoBIIe Sotoctiioprr
rr R xpoNroc{epo }raflpaBJreur.rrr BaBr4xpeuuocrll AoJtirillbt 6r,rrr, o4unarioDll -
trl)orrrB qacoBoii CTpeJIHI4. 3ro conua4aer C xapanrcpo_Il pacnpe,qeJleHldr{ IIO-

trr'pcqnoro IIoJLs, I{B}{epeHIIoro B groll Lsr}re (prac. 5 [20J): HaupaBJIeHIzfi BeIt-

TopoB II 1 a rroJryrcHr4 ynaabltsaror Ha rrcHpI4BJteIII4e I\IarHr4THbIx crIJIoBbIx

.'r14rrr4fi nporr.rB qacoBofi crpeJrlirr.
flpocnorp Ho-$u.utrpolpaIlIt, cll.flrblx 19.VIII, Iiorlii rls1'IIo EaxoAIIJIocb

lfJtl;lral;lr qeltTpa.'rIbnOIo IIepI,J,I(UaIIa, IIOI1aBa.TI, qTO TOIIIia.s CTpyHTypa XpOluO-

c{epr,r BoBJre rrrrrrra rati}rie 6r,r.ra aaxpyarelra rrporrllr qacoBofi crpeJIIilr. EcJII4

IrarrpaB,xeHIIc nuxpernoft CTpytiTypbt Ile IIell-s"rIocb IloC.rrc 15.VIII, To STOT

Saxr npOrunopevrrl BaItoHoItepIIoCTLI, o Iioropoii I'oBopI4rc.E B IIIJIIIe A6errn
IB], a I4IIeHIlo. qro BaHpyqeHIIocrL xpoIroC0('p]lbIx o6pa3OBaIlI4fi trpoTIIBO-

tro.rrox{Ha BarrlrJirrerrrocrr,i irrenurl rona gcilrccrBa Ha ypoBIIe Sotoc$eprr (co-

r.nacHo A6errn, ilarpaBJrcnr4c Baripyqerrnocrr4 B xporlocd)epc UI,IIIJIour4qcclioe,
T. e. nporr4Bqaconoii crpr..ilrirr n N-uo.ryc$opc II aIrI'I4Iu4IiJtoIIItqccHoe, ro qaco-

noii crpe,.nrie, n S-no;r5,c,tr.pe).
]\Inoruuu aBTopallr4 orlreqailocb, oAlralto, liro B AcI4crBr4TeJrbHocrI4 orqer-

JIIiIBa.fi BIIXpeBa-s CTpVtiTVpa -y n1T(tII na6.urol1ac:rcfl pOAIio. B nccle4oHanralt
Prauap4coni [21], nanpurrcp,.ruurr 28% rpollocqlt'pHblx BoJIoI{oHeII B S-
no.nyc{epe o6HapypiilJrl,I BaIipyqeHIIoCrIr IIo qacoBoi{ crpeJllio, L\o/o - nporl{B
qaconofi crpe.IrHrr, tr ocra.rrbrrr,tc I,rlrc,rlr4 pa[r{aJI},II}It) I,I.rIrI rleorlpele.r]cHIIyro
crpyrrrypy.

llanecrno, BtrIecre c rent' alro cpeAlr BCex c.rl-YqiloB c rlcrlio BblpaTHellHol(

BrrXpeBoii: crpyrrrypoi,i ilpl{uopHo 820/o nn'terr iloliaBLIBalol' TaHyro }Iie 3aripy-
qeHHOCTL XpOMOCSepHr,tx o6paeOnaliuii, ltaH I4 3CI\IIILIe qIrIiJrOIIbI. He ycrauor-
.rreHo Irr4liartofi cn.sara rrc?fiAy rroJr.spHocrblo rloir.s rlfrlla I'I lrarrpaBrleHIrerI xpo-
rrocseprrbrx Br.rxpefi, fla6.rrrcltacrrbrx oxo.rro illr('u; rle n1lol4cxoAr4r ralixic o6pa-
Irlerirrfl BHaIta nuxpcfr ilpr4 crrcne Blraria rroJtflpilocrrl [{arlll{TIloro rIoJLs ilI,IAr4-

pyrctrIr,rx r.sreH B rrcpr.roA IrrrHurrylra co.rrrrcqlrotli arirl,IllIIocrtrr. floarol'ry o6qe-
trpr.rBHaHo, sro oclloBHylo po.[r, n $oprulrpoBaIrllrl RI,IXpeBblx crpyl{ryp
B rr.rrrrrax Lr rrx onpy?iiellr4I4 14rparor rlrApoAr4IralrLrqcclirre rpr{qrlrlbr (riopllo-
JrlrcoBo ycr{opeHr,re IpI4 IraIfiqr{Ir pilArraJrf,Horo ARII?r{CIU,I'I BeIqecTBa - B IIflTIIO
I,rirr,r tr{B nrirua); BrraqeHlle }Iie rIarHI,ITIl},Ix cl4ir Ao liollra eu,e He BbLgcHeHo.

Sarrerlrrr, o4rra(o, uro rraii4crrHa.g T. T. Ilauorr [221 4ono..lrtllo recllafl I{oppe-

f \i, /t,--/ /

-//
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Jlfrqr.rfr ,\IoiriAy opuelrrar{ucil rcrrrrr,r-t Bo,rrorro}rcq rr rralpaBJlgnuelr {oroc{ep-
Horo llillIrITI{of o tro,'Ifl rloi{icr 6rrr; c.tttrcrBl{(-rtl Xeiicrerta rrlleHuo tlarlrrrrHblx
cu'r. IIe B no'IILBy ql{cro rIrApoAr{rla}rrrqecrioro o66qcuenras roBoprrr rr ror
tfatir, uro rIHorAa BL]qecrBo B rrrrrHilx N-uo.rvctfephr rro?r(er BparqarrrcE, Hir
ypoBrrc {oroc{cpr,t, nporirB .racosoii crpr,.rrirr [[0].

Cor.rncuo A. B. Ceneprrorry [2:]], ,rt.,rr_,r,)i)Ho y 10% usren utr6.rlo;lacrcr
qOTtio BLIpitlntlllt{ilfl BIIxpeBatI CTp\rli:r}'pit ,\IiirIIIITHOTO nO.-rs. EC,,Ir.r O6trCrrrrrS
ec Ila,rrqlre (n rort qIrcJC iI B rro,lyrcnlr);r'iicrruelr crr.l Ftopno",rr.rctt r{a Bt{Te-
naiorqllft l'it3, To IIeroIrflTHo, troqlr\{v qorFiilrl B:lBrrxpr)rrrrocrb rre xapaKTC]lHa
AXA BCeX UflTLlH, OrSer IIOiHeT CO,fi)ltiKi.lTr,Cfl B TOlr, IITO CrIrVaqi.rrr B rrrrTHc
SaRIICIIT OT COOTIIoIUeIIIItI CI{.rI }IaIIIIITIIT,L\ II fiI;IOIIIIIa]IlIqCCriII\, a TatiiHC OT
crpyrirypr,r citrrrrx gnrr;rt,.:rrrlft B rrflTrro (iraaec.lito, sro uHotAa na vponue t[oro_
ct[cpi,r, B]Iccro orroIiil, utr6.nrc4arorcrr.'lBrIiHirrrrrrI Brrvrpr, rrflTrra; ca]Ia rlip-
TTIIIa ;lBoptfloAoBcIiI{x qBIriHcRnli or,'rr,rsilercri rlpl]ory,Tfllllroc.,Tr,ro rr crr..Ir}rro
uBlr{lrrr{r'Tcrr co nperreuerr).

B c.ty.1i1rt5, Kot.Iil Blrxpi]t!ilfl crp\.rirv[):l fopIIBor{Ta.]bHofo }IilflIt{.frr{lro
tro,-Irr r.I rpitrtocrf:pru,r^r o6pasoetrrrr,rii oyiqocrevl)-f, 1.o o]ril, riirK rr[)ilr]r,r"-ro,
lpOC.l0rfiIIBileTCfi IIil 3IIa{[ITC.II]HO-u piICCTOfiIIIIII O'f rpAIIuq ttflTIIil. EC.rn
B oa\Io-\I rIfiTlril 3aHpyqeHuocrr, cr'r.-IoBr,rr .rnrtrrii .\Iilf Hrlrrloto [o.rlfi, a rarii]ic
BO.-IOliOE IIO.iIyTOHII CBf silrIil C Bprlrqcrl[Io\r Iri IrI:1, To :]il efo rrpeAe,rla]rrr, IprI
yC.iIOBIIII BUOpOiI{eHIIoCTII IIO.-II B OTtIOCrrTo,IIltIo irrrtr0;lB]rrr{HyrO CpeAy, rrilr-
I{IITHr,Ir} Cr'I"[oBble.[rIEIIrI, tta3il,IOCt 6r,r,.'1o,r;ntrr,I SaHpyrIIIBilTbctI B IIpOTTIBO-
lo.[o;1(i1yrc cTopoHV, T. L'. rIpaBOBpilUI,rrOq:]l)0fl IIflTr{o ;Io.[,.r{r{o cosIIllBitTr,
.reBYI0 3tlBII.KpeHIIocrr, rlilrgr{Trroro no;Irr BrI0 rrrrr{A, n rrao6opor. [t rirriorrv
tsLIBo.{v upnruo.rr C. 1I. ['onactori [241. couocrirBrrB rrpaByro ;lirripy!reHr{ocrb
0I{..[OBbIX.UUnnrl flo,rfl c;IuBr{\I Bpilulrrrl[eu [rITrIa rii'tFi ]{eJoro, T.e. c Bpilqe-
Iluerl, olpeAe.rreulrbrll ro Ir3rtcuerlllro co Bpp]Ilrilrr.\I t]opltrr re]rr{ rr tro.rlyrer{rr.
O4trirtio s [7] 6uro Har"Idouo, qro ca]rir ]raccir raair B rrou ufirrre tsparqa.xacb
B IIatrpaB,ileHIrIr SaHpyqeHtrocrlr IIATIII,ITiTtI-\ clr.lroBbI-\ .tnnut, r. e. nupaeo (uo
saconoft crpc.rrne) . B rattorr c,rvqae 6o.,ret' e-crccrBenuo tlpalyo Banpyrreriuocrr
trO,[fi BII0 [tITIIa oTIIOCTII IIi:] 3a CqOT.Le?oe7 BpaqeHIIfl IIfl'f]Ia ]ii1tt I{e,IOrO, 3

8il cqer ,leiicTnux Iioprro,;rrrc()BLI-\ cr.r.:I rI Bpitlqarc.rlLHoro tlolliirrra ra3a, BsITe-
HaHlqalo I{3 UfTlIa; STor lrIS llBr{iltcrcfi BlIoJr, trafrrrrTHri_\ crl.rroB6r-K.,turrrrii II
tlopltnpyttt Bl{xpb roro ir{c BrIaKa, qro r.I B rrflTrro, T. e. BilripyqrrBaer }I1r}rr.IT-
IIoe no,re s6.nl{elr [ffTrril rari;rie snpaso. Srorrv cnoco6crevIor ABa o6crosr:e.rr,-
crBa: Bo-IIepBblx, ro,'Ie BH,s rrflTIIit Cpilr]I{I{Tt}.-Ibno c.ra6og lI, Ro-BTOpt,Ix. OHO
lperrrIyqecTBCrIEO ro pI,ISorITa.rIr,Hoe.

.[a.uee. foroc{eprroi} }ti1r'tIr{THoo rro.rro, rrpoHrrrirlrr B ortpecrrrocr.rl-\ rrflTrrir
B BepxHr{D C.ftor{, HaIIpaB.Ise't i{Br,IrR3H[.1r) \pO.\IOCrpL\p]rOtO BCrqeCTBa BAOJT,
BIIXpeBT,IX CTpytiTVp, rroTopric r{3ourryTbr B T.y rltLr cTollofly, rrT0 r{ B tforoc{epc.
B orolr MolHrlo Br,IlIorL o6rscui:rrr,re ncpo4rroli ocrpeuaai.rocrr,{ arrrr,rqrrK.rrorrr{-
.Iccr{IIx xpoltoc{epur,r-x nurpeii n N-no.ryc$epc n r{r.rri.rorrr,rqecHr.r.r Brrxper:i
n S-no'nycfgpc CoJrrrqir. B n:ttutr.rt c.[vqai] q[rr(.ToHrrqecrio0 .IBr{;KDrrrre Beu{eL]Tair
e r'[v6onux cirorx [flTrIA, oprrcHTrrpyff coorBr]'rcrBvrou{rrrr o6paao-rr MilrrrrlT-
HLIC CI[,-]IOBt;Ie.IIIIfII4II B IIETIIt! II 3tl CrO IIpLr{e.IIauI{, OIIpeAC.IU,IIO, IIO-BIIAIIrlox[v,
qI'In,roHr{qecrrnft err;1 'rorrrtoit crpyrirypr,r xporroct[epr,r rr troIIepsqHoro ]ra f -
r{r{rrroro uona (clr. pirc. 5).

[.'ItirR, ntr,t rtprrxo.rlrrM ]i Bt,rBoJy, uro a {op.trr{poB:lHr,ur BrlxpDRr,r-\ oTpyrityp
IIrpaIoT ponb ABC uporuno6opcrBVlotq[IC npt,rqlrrr6r, BrrrBBarrlrbro;1crlc'relrr,rrt
Itop[o'[I{coBa ycltope}rl,Lfl: a) B r.rv5oriur c,rofl\ BblrLrrianrqr,rii ua ufirfia rrororr
ra3a, aanpyvuearoquft \Iatrrr{Tr{6rc crliloBr,I0 .rIrIr{r4rr BtrpaBo (oo saconofi
ctpc;rrie) A,rrn rrflrcr{ e N-no,.rycr!epc; 6) rrorou rilBil B xporroct}epe, nronarorqr.rii
B rIrIrIIo ,I crperfflIq[lica saxpvullBaTr, rpolrocrtri)plr,rc o6ptraonarrnrr B trpoTr{-
Rolloiloilt[yro cropouv. (o:rxr [porrrBo[o.roa$roft 3ilBrr-\p.lurrocrrl r] Bep-\Htlx
r'I HIrx(EIrx cJrosx trtlreH orMesacrcfl rrrriinc B nuirrc A6errr t8l.) t] )rorl r\ro?fier
cocrorrr6 [puqr{Ha Ha6.:IF].Iaeubl-\ AoBo.'r6lro qitc'ro orrr.rrorrerutft xpouocr!cpur,rx
Bo.rrottolreq r{ Bo.[otiou rro"-IvTe]Irr, Br{Ar{}rr,Ix s 6e.[ort cBere, or rratrpaBilcrrrrrr
flolrepcqrroro ITo.lfi, u3]uopoHHoro rra ypoBrrrr t[oroct]i..}ps [22], a raH]r(c c.:rv-
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qacB cr.rJrlrroro rrarrcrrelrlr.s op[eHTat4:l.u H I c ]'Jr\r6r.IHori n rrt'tiorop[,rx ] qacrriax

rr.ErcH vlnt B6Jtt4Bu nlrx [20, 23]. fl ocleAxcc npeAc'r'arlJIfier oco6ufi l4]{reJ)ec
BnxAy nafipennofi A. F. CencpHnlr 125] cnseu Irt'lliA]'' ro.flBreIl14elrt fipli14x

)'aJroB BCrrHIrHtr{ u o6lacr.sulr 6o.qr,noro rpailrre}rra IrorlCI)esnoro I\,rarllldr}loro
IiOJIfl I{r COOTBOTCTBeIIH0, C CIUII,IlLlI\II{ SJleIiTpl'IqeCHtr4l\'III TOIia}1I4.

SaHnro.reHne

B troJlyrelrr{ ilrir}ra - rra l!-poBlo Sotoctfcprr - AaBJIeIIULT -NrarHlrrlioro
rloirfl B o6qcrr cpaBrll.Il\Io cAaB,[enrle]u IraBoBbI[I: II2 l&n - Pe-2'105 )uu,.cn'3.
lloerorry npr4 IIaJrI4.II4Ir Bl{xpcBoii crp} Iir},'pLr, rpyAuo c orpel\e.rrLrHHocrblo
clifi3ilrL, BbrBBaIIa irI4 olla noHSut.ypaqucii calroro [rar]II4TIroI'o rro,Tfl B Bepx-
IIIII CJIOT{X tr.flTHa, I,IJIII 3TO pCByJILTaT BpatrdeIIIIA laSORl;lX l\IaCC B 6Ont'e rr\,-
6oruax, nJlorublx cJlo.sx rnrlra.

Ilpuueuenl4e rJry6oHI,rx cJroeB rr.RTrra 4.un o6r,acneHI,I.rI BaIipyrICIIIIocrLr
yar.ll4THoro rroJrfl I,r lrauuir roria Bcrucctna uco6xoAl4l\ro BcJreAcrBIre roro rpo-
croro {anra, qro npLI rIJIorIrocrrl () - 70-? e.cn-z I,r llarp.fli{iellIrocrr,I rlarrlrr-
roro rroJrrr.H -3000 ac s na6.,rrcAaelrr,rx cJIoEx rl.srna pL3< H2 lLn; ero
o3lraqaer, qro AeiicrBrcerr crrJr ltopraorr,tca B oAHr.rr ,rrllub BepxHI4r cJlorlx rIflTHa
.sBJlcuue Batst4 xpcElrocrtrr Irarrrtr4Tlroro rroJlrr o6tgcnurr, IIeJrbB.E. O4nalio B r.TIy-

6onlrx cJlo.sx, rAe 0 > 10-a e.c.n-3, n"rornocrb rir4H€Tr.llecr{ofi a}repl'r4r.r lrpa-
qeurr.rr pr-'-12 > Hzllx, r{ r\rarIrr4THL,rcr cr4JroELre iltrrLtt4tr, ilo-BI4Ar4rror\ly, BaIip}'-
ql,IBarorc.fl TaIi rie, Hali u JII4HI4II ToIia B€IL\€crna. B cBolo oqepeAb, I\rarIrI4TrIoe
rroJrc, rporrrrxafl B Bcljxuxe cJIorI rnrlla, {oprrupycl' BAe cr, rr4xpr, roro ?rie
gHaria, 9To I{ n uy6raue; R Jqacrriax rrrrra, r1e nanpfi}rieHrlocrb I\rarrlr4T}Ioro
IIOJLS yM(rIIbIIIeHa, a TaIiXie B Olipe CTHOCT.SX IIrlTIIa CJICAVcT OII{IIAaTL yCII.TIOIII{.4

BaBr.rxpeHlrocrlr, qro l.I ua6.lrcAacrc.g.
llalrcpeuratr laure'lrqr.ralrrroii cHopocrl{, cAeJrarrnrrre ro rpetl JII,III14.aIU

?u4808, 15250 lr 1.6103 (crr. ra6;r. 1r), geiicrnurcJrbrro )riiiBbrBaror ua trerioropnii
pocr a,a c rny6lluofi B rlflrrle, oAlIaHo aro rpe6ycr' garr,rreiiurero [o/trBep-
iriAurrrr.fl.

C arreprerrasecHori TogIir{ BpeHlIfl BpaIqcIrrIe rIflTEa, rro-BI4AIItroilIy, cro-
co6uo ue roJrL,rro otrpoAcJr.flTr, {oplry rlarrrurrrr,rx crr.Ilotsblx ;uautrfi, rro ra o6ec-
trecr.rRaTl. Srreprnefi IIIlorr.Ie llecraulrosapHble .nBJIeHrrs. Eclr rplrHrlrb, qTo

c,,ror? n.ETHa, oxBaqeHHLIrl nparqcurecrl, utrteer rny6uuy -70e c,tr, ro npr4 yl"rlo-
nofi crtopocrr{ Bpatr\eHrx (i -2,10-5' ce+-t trt cpeguer'i trJlorrlocrll Belr\ecrBa

-10-ae. ctt-ri norrra.s ritr4rrcrilcecFia.fl alreprrrfl BpatrIelrr,rfl noJryreELI rrtITrIa

6y4er paBua -10:J2 ap?; ero cpaBnr{}ro c Brrcl}ronbrAe.loHrrcrr xporrocd)cpllol,i
BCrrr,rurird. tr'Iarccrno, Ilanprlrlep, rITo c Bpaqorrrr('I\I rl.B'i'('H B t-p)'nue xopouto
rioppeJrr,rpyer lraqa.xo nporoHrrr,rx Bcrrbrrr.rcli. C. I'I. Ionacrolior\I [24] 6r,raa uafi-
Aelra TecHa.E cB.s3b lrclriAy cliopocTblo Bpatrtclrll.fr IrnTIIa rr qacrorofi IIoflIl.rICIII4.fl
xpolroc$eprrrrx nr,r6pocon. R qacruocrrr, Ira trpeRparqcllr4n nnuctr.tcctioli
SHepIIrI{ Bpatriclrlrrr Ir.ETIra B erreprlrlo DJlcriTpllqccrir,lx Toriots ocHoRarl rIerarlI4sI\I
cosAanufl npeABcnrrlrrcqnori criryaru4I{, upe4loxicurrr,rir cTctr$lo t261.

,[,eficrnarerLHo, Bpatr\cr]ile coal(acr r\rcxil(y reHLro r.flTIIa u ortpyiriarom,ert
cpcgofi 3,[,C urrgyriqun

paBIIyrc tro allaHy Arfl:ypoBu.fl $oroc{eplr Ir l..rl.rI ripcrroc(eJu. 3i1ecl r', ^'
- 70e ctll ro - 2,70s c,1, - rliarlrul,r rroJr),Terrrr. flpunRe n.qs Beprr4r{a;tr"rrofi
cocraBJr.srcqefi ltarnliruoro! tong Hr- 1000 ?c, rIoJIyrIaerI, Iialt u n [26],
E * 2. 108 a. flpu arorr aileHrpuqecHne roHrr r pai.ionc AaIIIroro rlrllil (uuero
qero rrarHIlTIIOe noile N-UO"n.spIlocrlr rr Bpalrlarcqcroc.s Ira ypoBIIe $oroeSeprr
trporrrB qacoBofi crpelxll)'goJrlrinbr Teqb rrpeltrrytrlecrBclrlro B AByti IlBarll\ruo
nporuBorroJIo)filbIx rIanpaB.nelrIiE)i: rrB rLErHa fla ypoBHe {oroc{eprt u B tr.sr-

T2

E: l.\", xLi,dr,
7l
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I{o - B xpor{ocfepe. llaxas HaprIIItit roFioB or.irurrAercr{ or o6r,r,rrro upcA[o-
;tataertol."t 1\Io/Ie.rrI{, t} Fioropor"r BC.-reAcrBIIe BpaI{ei{rlfl alepeS lrfrIIO npo\olILIT
-I{e^c6a.rlaucilponarutr,rii roli o;{roro Brraria; (rarirrr.recnrr Droro trc na6.rrrogacrca
[19, 27): a.xeHTpIIqecIiIIe roI{tr B rlr{rrrax, KuH npirBrr.[o, roqrrr lo.-rrrocrrrro rio[r-
lerrcrrpyrcr Apyr .11)yri1.

IIocno;roxy BpaqeIIIIe u.flTira llecrrrrir rieoJlropotrHo rr rrecrrrrrterpl{l{o, To
u paclpeAe.terrlle roItots raliirie Jo.'ririrro 6rrrs rr0cu-urrerprrqHr,rrr. 11porrr]J.grr
TelrAeIIqIII0 n {oprurpoBaIIIII0 orAe.-Ibtlln\ ToitoBrix BoiIoriorl, rJt,rxoArlqrrx Ira
rrflrrril. Cor;racrro Cren(r;ro [26], reuepaqlrfl ro]ioB ]ro;r{er flprrnecrrr H npel-
BclblurellHofi clrr,1rnq11lI 3ir BpeuflrrecrioJr,Iiolrrlllyrg;rnc.rra6ol-r r.,clr,rmnrr ti aa
qacbl-.r{IIII A.IIfl rIoqIIorl ucnsrruHrr (oucnHa Bperrer{r no.iryqerra r{B yc.rroBrrfl,
qro tioHeqrrarr Re.tflrrrrrrii rontl B BoJroHr{e N 70tt a Aocrrrfaerca upn ,?f{c
- 2. 10s 6 rI Illllyl(rilBirocrrr or4e,;s,lroro ro6ogoro Bo,rroriHa - 10 en.f B arofi
rrolle'iirr, oAlrarto, c.TIOilyer ]yecrr, B,iIIIflrrr'Ie xpo.rroc(tcprrr,rr c.loeB rrfITr{A.
{axrrtuccnu BpalrliitotrIIIrcrr B trporrrBotro.ro,Hriyto (otnocrrre.rr,lro $orocr}eprrr,rr
c.roer) cropony.

Perltcrpaqrlff rro.'tlloro rlaf rlrlTlroro Beriropa R rrqrrrax roHaBbrBaer, rrro
a.rexTprrqecr{r4e rorirl B Irqrtlax Il\teror ;Hrlrronofi xapaxTep; cor.rracrio Ce-
BepHouy [27], a cxrbrc.ire .paonpci{c,icHrrfl D",roHrprrqecxrr\ rorioB tr.ETHo rratro-
NIIIHaeT crarop rIIritI{TC}ioro ;).'rerirpo\Ioropa. C lror"r roqHr.r Bperrrr.rl B}recre
c LlSYqeltuelI Bl)aueIiIrr{ rrH'Ierr Hclta.rroBa;Iitrr,tlt ,{R.-tfleTCfl napa.rire"rlbr{oe IIc-
cJTeAOBallllle II3,\IeIIellrlrr OI)IIelrTrrrIr.rrl roJ)rrSorrTa"rIb}roro }ratHrrTrloIo rroJLfI
c r,ry6uuoit (r. e. $art'ul{Ieclir olpe.rlc.'ie{rirc DirexrpurrecHrrx rorioa), a rafiirie
BaBrrxperrlroctu rratlrrrrl'rroro [o.rrfl rr xpo.rrocrleprri,rx o6paaonanuit.

B aun.rnrqerrne aBrop 6.'raro;lirplr ariilrerrrrriil A. E. ceseprroro, c. lL fo-
rracloHtl lr il. ll. l{oSporrpan[ira Ba BIru]Iare.rrE,]rr,rrl upocrrorp pyriourcrr rr qeH-
HLIe Biltrcrrilrrtrfl, ir rar{ilie P. H. IIxcar{oBa, coBrrecrgo c RoropLr}r 6i,r.,rrr sr,t-
troJrHerrr,r rrSlreperr[tr,uyqeBbrx cHopocrefi u ]larrrIITHoro tro.]T.s.
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Toru LIV, 1976 r.

CTPYT(TYPA ]IIATHI{THOTO IIOJIfl ATTTIIBHI'IX OE"IIACTEfi
II mYMOBLIB EYPU

trL E. OruPr,, il' U. IoPoncraa

o6Ilapl;liolo. qr0 lla[Iro]t3JtyqoHilc m]]roBLtX 6ypl noaunriaer EaA a]irrlBur,rnlr o6;rac-

Tfl[1il Tu,-]Lr.U trlril ltaJurrlilil nrupaicutri-r no.'I,t ortttoii noJlfpEocTII B IIOJ]O npotrtsooololttu0ii

trOJrflpEOcTll. Ilprr aton yqacTolt BToprarcIqerocfl IIoJIfl AoJlrfietr IIMerL IIJIoxla4r', 66nr'myIo

150.100 x.,u2. trilarrllrrEr,rii rroror( B o6lacrrr AedropMnpyelroro floJrfi AoJr]r{e[ ilpeBocxoAllrb

BeJi[qusy 7 , L027 -u r;c . III yltonr,re 6yprr tcll III{TCH CtrlBIIee ' 
IICM CUJ] l,HeC trOn-fl' B HOTOphIO BTOp-

raeTc.s ltoJlc lpoTltBoIIoJtoXiIIorO 3I{aHa. rIosslc11rre my}loBtlx 6ypr CnXeanO Co Ctagrteii poc-

Ta IIJIII UaHcIIIIaJIbEoTO pasBIlTIIfl IIyntI IITTCII. B XpOrrrOCtlepe nag O6;racraLII'I Bropiliol]ll-fl

uo;1cii rlrcer r\iccro rroBbrllerrafl arirrrBrrocrr, a6cop6rglofJrllrx BEl6pc,coB lr BoJlolttlr.

TFIE STIILCTURE OF THE ACTIVE REGIONS IIAGNETIC F'IELDS AND NOI'

SE STORI.IS, b_v ,7iI . B. Ogir ancl .L. 1. Yttrorskaya.- It is discovcrcd that thc noisc storms

ra6iation ariso abole the activc regiors orrly iI the pcnctration of thc {ie1d oi one pcilarity

into thc lielrl oi oppo.site polarity take placc. The arca ol the pent'lrating Iield must cxceed

150.106 tm2. 1he magne;ic ilux in the region oI field delormations must bc greatcr thar
1.1021 XIx. Thc strorrgcr a de{ormatct'l Iic1d, t}re stronger a noise storm. The arising of noise

storm radiatiou is c611cctcd n'ith 1Ic stagc t,1 glolth or maximal dcvclopment oi the spot

groups. Thc elrharrccd activity oI surgcs and darl< Jilamcnts arc observed in the chromo-

sphere above the rcgiorl oI pcretratiorr.

Ii rraCroaqee Bpeltfl xopClIIo IISBCCTHO, tlTO pAAIIOIISIySSIIUC ilylIOBbIX
6ypr, cnaaaHo c Htruqrrer\r na Co.lrrqe cu"Trr,Ilblx I\{arltrtrllr,lx troJIefi ll-41.
Fi"Ho"opr," IrccreAoBilTeJrrr Bar\rerrrJrlr, qro rIoflBiIeIIIIro rrlyrloBllx 6ypr, uoryr
COITyTCTBOBaTL TaI(II0 npOTIOCCLI B IuaIIII1TIII'IX trOJlgX, HaI( ABIl)fiellI'I.fl IItITeE

[5] lr poc,r rpyurbr n.sreu [Ol. g", pe3y.rrbrarLl, a raliilie Bblcr{aaa}llroe s [71

elrle rr 1955 r. npeAno.noiricr[lc o ro]r. rrro paAuou3J-lyrlc]llle ]lcTpotsblx BOJI]I

cB.s3alo c ilpoueccorr 6brcrpbrr ABrrlriclrIII"r 11 pactrtrrpcllltii rlraSIILI B IIarur4T-
HLrx ro.r.l'|x, rpilBe,rr[ Irac H r,rByrtcr]rrro crpyl{Typr,r }Iar]lIlruInx ro.nefi u xl)oMo-

c$eprroii igirrr-Brrocrlr B 6orburotu rlrlc,rre iilirlrllrtrlx o6"rlac'refi fiaH cBEBaIlrIblx'

rar{ rr rre cRtIsallIIbtx c paAI'IousryseIIIIerl IxyrIoBblx 6ypL'

,n;rn pa6orr,r 6nrln rrcIIo..[],BoBa]rbr c.xeAyrorIrlC [rarcpr]a.rlbl : Iiaprr,r rlllTep-

$eponrerpuuerlillx Ha6IIoAeIlltfi rra 169 Met1, ny6tulHyorlble n IB.|; naprr'I uar-
,rrr"rrort noleri aHTIIBItbtx o6,nacreii Ha Colllqe, trolysellIIEIe A. E. Cenepur'llr
a Itpr,rnrcrtofi ac'rpo(tnarqecltofi 06cepBaropIIIr 3a neplloA c 1958 no 1966 rr.
ig-1f t; Hapr6l orntrntt,ury norcii Bcero CorHrIa 3a neprroA c 1969 uo 1973 rr',
ony6.rrrHo"inrr,re B [12]; nuaya"rr[,HbIe uBrIepeIItrI.fl uarIItrlTIlIjtx r]o;lefi u-sren

Ba aToT ?rie flepnoA, BB.frTLre uB EIoJrIeTeIr.E (CoJIHeTIELIe Aa]lllble) (B Aa"rrbHefi-
rrre]r rrBJro]IieIlrIrI Ey]Iepallrlfl' l'pyilrr nflTerl Aar]a no aTor{y Eror.nerenro),
a raHlrie Hr.rilod)n.rbN;r,r inrranrrr,rf o6nactefi, tro.IlyqeHltrle B cBere rltrlr{rl Ha
r Hplrnrcnofi o6cePnaroPuu.
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1. Oco6erruocrll crpoeunfl llarHrrrrroro rroJrn ar(TrrBuhrx o6nacreri
ilplr rrrylrDBux 6vpxx

Er,rno oro6pauo 156 aHTrlBrrrJx o6.lacrer,i, .1,['I r{oropErx rrrre,rloc6 40cra_Totllroe Ko"rltrqecrBo lraS'rro.qare.lbtroro llarepIIa,[a B orrrrlqec6o]I AuatraBorreIr paAlro,qfiatra3o[Ie. C 83 aHrnant,rrttr oS.raci;r.rru 5s.ro cBflBarro BoBHrrKrroBe-
Hr{e rtry_}roBr,t-x 6ypr, IIpoAo.:LHrrre.f brrocrr)io 6c ree o.lrroro .{trfi. Ec.,rr,uoe srrrr_ItaHle 6rr",ro o6parqerlo _rril u3yrrcrlrre H:lpr rIarrlrITrrrrrx no,ueii, ooa,,oro*_"rrilIellgo orlrl {alor uan6o.tce uorHoe _lpe]{craB.-reurre o crpyr{rype [o.rlfi.II xorq Haprbr noreil. Bsrrrr,re lre [g-11] rr ua [121,6r,r?r rorryqerrhr c ro-r'roqbro pasHhrx []rg.rpy\rcr{roB rr c paSrrr,r}r pirSpe'oeirire]r (2,,,it x 4,,,5 Bt9-11] u L1+" 'x 17' v [12],), ,". orIII'ro.3Bo,-rrrrrr o6rra1)yi]ir.rr, o.rrr,aHoB_vro
g6qyro qepry, xirparireprryro A'rrr o6;racrcr,i, 

"r"rnrrruii'.'-iiiy.ro"rru 6vparrrr.Onaaa,irocs, rIT(l rrty.uoi]r,re dvprr uoBllrni:t,rrI Tolr)rio B Te,\ oiryqaflx, nor{ilrl}Ie,frI;\{ec'ro IIpo{eccr,I IIporrrlrtrroBc]IIIE rro.TE O-IrrOii uo.txprrocrrr ts 11o..retrporrlBotronoauroil [c lfl l]rrocrrI.I{a puc. l upe-lcran,rerro rrecno.rr,rio uprlrrepots DToro.rrB,jrerrrrfl. B.'1ecr,
rIpIrBeAcHLI coBllecrllo ylrpolqeHlrhle SilpIIcoBItIr Iiilpr -\I)-lrrrrlrrrblr no;reri ltac-clt'JlrplrBileltblx aR'llIBIIr,tx o5.racrci't r.r rcnrrar,r coorecrcrByroulrl-{ rpy[r1 frflTerr.ilprrrr,rrrrr .'rrrrrrrrrlrrr cBepxy or.\re.rerro Ha.rirlrrrrr ruv,rrosoii ovpii,; ii;,ilr;;
IIAA HTI\TTI YITA3bIBRTOT BE.IIIIqITITV II.'IOTtIOC't'JI NCTOIi.I PiI.lrIOtI3rIYrIEIItIfl iIiI }TCT_poBbrx_Ro,'ruax B er{rrrrrqa\ 10-)2 cml xr.tt+.
,^ ]-. fpyourr.,\! /+90, tox6pr, 1970 r. (prrc. r, rr) . ria l)rrcyirriir Br,,rro, qro
12.x1 u o6nacrlr S-uo.rq uor,r,r,rcx 6o,lrruoi.i ,o.,rim N-uorg (o,r a,Lru.rpnxo_nau). B )ror iKe ner{b rrilqil,irilcb rrry.uoBirx6y1tn. c lJ.-\l a,i,,rirB c-r1.,r oco6crrrro
5o.'rr,rrr-rrr, rr ollrroB^p^cuerrrlo ,.porrBo!{L-ro ycrr,.rerirre ruy.rronori 6yprr.2. l'pvuna "Ni 83, .ilpc,]rr, 1973 r. (p"nc. l. ,;). [in ,t,,p"n .ro.or, 22. tV
BIrAlIo rIoEB"iIelttrc B ceBel)o-Bocro.trtoii qacrtrr o6.'racrrr rroBoro -\orlta N-no,rtq,xotoprrii Sarerl cocArllrrl,rcr{ c ocIIoBlfr,I}t -\-xo,r.rro-rt, rlpol)BilB o6.rtactr, S-ug.'tr{(aror xo.rrr rril prrcyirr(o Bilrrrrprrron;rrr). flporlecc' pir"'irr,- iroBoro ro.rrrr:r
corlp_or]o?r{;Ta,'rgfr rtryxlonoft 6yper1, riorop:1rr silrerl oc,ra6c,r1 1frpeHpl.rrr..Iitcr}26.IV oArroBpe\r0rrrro c oc,ira6.re ,rrre.r ,, ,r".rua,rouerrrrerr N--ro.rlra.^ o;qrrirno
trpoqecc B'foprrterrrrfl rro,:reii rra:)ro,\r rre 3itriorrqrr.-rcn.26.IV rra naprc r]rrdcl{
nosr,ri.i N--xo,rrr cpe{rI }}-no.:rR, rioropr,rii }i c.-rcj(vroqe.\rv ;Irrro y;lre crr,rrbrro
BbIpoc II rIoSr'Itlcc coeItIlIu.rl0fl C octIoBtIt,r.\t r\-xo-rrrort. iJro qB,rortrle co11poBo;.ri-
Aa.rocr, irosoft uy.uonoii 6ypei,r.

3. fpyuna..Ni 11.5, rrrorrr 1972 r. (prrc. l, e).24.y1-to,rrr S_uonn, pirctro_
loaterrur,rfi n ro;nrrori rrilcrrr arirr,IBrIor"I o6racrit BToptcfi s o6.racrr' 5_ro.r,a.25.YI yrfie paBjte,rrr,rr ce rra dBe qacrrr. l)ro-r uporlea, ,oir*n corrpoBo,ri.lir.r_
cfl rtry.\roBoli 6ypeft.

4. I.pyuna ,N! 309, rrrorrr, l[]70 r. (prc. 1,.,) . 27.vI n o6.rac.rrr S-uo,rq
BoBrrrrK xo,urr N-uo,rrfiprrocrrr (aarurprrxirnarr). ori pilBpacraJrcfl, Bce 6o.lr,rrre
BTopra,rcb s S-uo"rc. llrtecre c ero rIoEB,{erlrrerrrI pilBBrrrrre.\I RoBrrlrn]Ii1 Ir ycrl-
Jrrr.rilcr, iryrroniix 6ypn.

5. fpyuua ,rri 68, t[c'pa.rrr, lg70 r. (prrc. 1,,)).c 15 nti 17.TI rruutrxrrx
oco6rrx ngrrerreurrfi B _c{pynrypc ro.rrfl *rJ 6ur.ro. Ii eru ;1rrr, .y.ro"u, 6y1tn
o'tc;r1g1noo t.rrir. C 18.I t n o6.ntrc.rrr S-uo.rrq rrarla.-r paBBrIBarr,cq xo.rlrr \_uo_
,'rrrprrocrrr. Il aro ?r{e Bpelrrr fioflBrr.rac6 rr rr.,g,\ron,rr 6ypn. Itorxa N-xoi.,
I{cqea, rrryrlo B :lrr 6y px npen pi1TrI.rI.lcr,.

G' fpyurra ,N! 3;0, onrn6ps r)71 r. (uuc. l,e). rJ reqe'ue irecno.r6r{u\
Arrer"r pirsBrrrnn aroii rrorqrroi.i r.pyrrLr .rrierr ruvrronoii 6yprr ue 6uro. r\[ar-
rrI{Trroc IIo,[e paccrrarpr.tntrelror:r o6:racrrr rr\re.Io iloBo.f6rro IIpocroe, 6nno.rap_
noe crpoeHr're. u,ulrrrrr 23.X fftyrtonar 6ypr B03r{r.rH.rri1, BeporrrHo, B peBy.rrb-
Tarc roro' sro N-uo.te tlaqa.Ilo c Bocronil rr Bitrtatra rra;IBrltarrcx rttt o6,lacrr,
S-no.rs (cnr. aaurrprrxoRarrurile o6,,racrrr).

fIo napralr ttoJr.fi \IItorrlr altrrrBrrrtrx o6.,tactefi, rrrrercrq[]rcff B1 rrecriojrr,Ho
4lreii uo4pn4, 6rr.rrn rr3\repeHr,r IIJronraArr rer ysacrnoB rro.Ifl oArroro srraHa,
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Horoprrle BTopralorcrr B o6.'Iacr[ tro.rrfi ;Ipyroro Brraxa, II llnarrerpLt rIoBLrx roal-MoB' pacrytq[x cpeAII o6,{acrrl [porllBolroJoTrirrofi nonflprioc;rr. Ilocrpoerr-
EbIe uo arrINI II3\Iepetlr{flM IipIrBbIe sarelr cpaBHrrBa,rrrrcL c tiprlBlrNrrl r{3[Ierrc-
IIII,fI trJIOTI{OCTII trOT0ITA PAAUOIISJIYiIEHIIfI ITY}IOBI,IX 6YPL. IJO ECE.X CJIYqAfl\
rrelr{Ay I{[III{ OHaSa.foc6 xopomee cooTBeTcTBr.re, qTo rroi'(Tr]epIilaer rra.rrlrqfic
cBfl3lr nleiHAy pacct\Iorp_elllrtlrl[ [poqeccarl[ B ]rarlrrlTrrlr.\ fio,-iflx rI paArro-
US.IIYqEIIIIETI IUYTIOB],IX 6YPS. I{A P:;C- 2 trPEACTABJIEII6I HEHOTOI)I,tO II3 IIOCTPO-
eHlrbrx rpa+IIHoB.

Brr;ro aarreqeHo, rrro mylroBa.rr _6yp, rroir{er nporraoilrrr He trp14 ,.rro6oii
trJrorqa/Iu Broprarcqefics o6.racru. Byplr [po,qoJririrrre.irr]rrocr],ro 60iee cyrori
na6;rro4a.rrrrcrr roJrr,Ho rorAa, HorAa ara tr.rroqaAb trpeBocxoAlr.{a 1b0. 1,06"x1t2.
B clyvae Brop)fieHrrii, ilrerrbrrrrrx uo E.rroqaArr tSO.tfju rrrr, rilryoarre 6ypu toa-
Eulta.rrrl pe4rio, [pr{qerr onn 6rt.un oqerr6 c"rra6bl Ir A.rlr{Jrlrcrr }IeHee cyroH.

3ar.elr 6r,rno paccuorpeHo, HaH cBflBarro rroflB.rrerr,,u aoynroulfr 6ypn co
ctaglrefi pa3Brrrrrt rpytrtrbr rrfiTer{. ona3a,rocn, qro trpanrrrrlec11lr RcerAa rrry-
MoBblc 6yprr navlrHa.rrr'rcr Ir.rIrI Btr IIecrio,,IbIto guefr go lraHcu1ry[ra trJroqalrr
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I)rrc. l]. llanrrcrl]rocrr, rrotfl],'rcllltrr uy]roBbt-\ 6yps or Bo,rrlqIIrIbr I\larllIITIILrL rlorolioB IJ

rrir.lllcrll llIullltliltuBt'lltttt tto'ltcii

1I0 ocrr opI!ilraT - ItiltrrrrTHhrc troToHlI BTOlllalouerocE IIoJLI (!'u), no ocu aocu,flcc - To ]Iie AIfl 'fc$op-

NtHl-l-vcMoro t1611 (84)i Iillyttilill - ciryrrall IraJrlrqllr ItylloBblr 6ypb' fipecrtIHIt - cflycar orcyrcrtsrlfl ruy-

llorrhra 6yltb, rnTprl\oBarI ItIlIIlfl - JIIIIIIIfl, IIa HOTOpOI-I SHaqeIlII[ IIOTOIiOts B OoilacTtlx BT0l)larc'{cfoofi

rr Lc$oltxrlrl)ycMofo llo"l,I o;rl{ltaHoBbr

ItgTetI, lI",llI I] (tit.\ror\I tlalicrIrIyrle. Blr.ro rrafigelto irll11rL IIecH11"rltHo C.-tyq;19,

,iorrrr*rrooarrrrn 6ypr, iloc.rle llaficllrlyN1a 11'rloqaAu trETcII, 11 BcerAa aro 6uutrr

c,rrl6r,re 6Vprr. llaiiiIIlItliILrIarI t!tlaa ruyuoalrx 6ypt,'TaI{,Iie rIatrIC BCCIo coBtltl-

Aa.-ril C ileplto,'totl r\ItIIiCIINIRJLIIOiI [.rroU{aAII [-aTelr. IIO 6r'iua'[u paCxOtliIelIlLI

rreni;Iy orIIlIr xtillicllrl1,rlitllrr Ha l-2 E,r-n B ry rr Apyryrc croi)olly' 13 peay''rr'-

TaTc ]rozirro clitlB;l'r'r,, rITo paAIIolIS.rlyltellrre ilrylloBbI\ 6ypl cnnaarto co crtrAllci{

l)oCTa IIJII{ NIa}icI,IlIit.]bIIoro paSBlITIIfl' IpyrIII II,gTeII [pII HalrlUTIIIII np0]\cccoB

rlTol)irieHlltr [o.iltI oAIIOTO SrIaHa B trO.-TIe llpyroro SIraHa'

2. Belrr.rrilra lrarrilrTrroro fioTor(a B O6IaCTII BTOpElelIIIfl

I Ig lrarepr,rilJla]I BtrBya,'IblrrJX uarrepcrtrrii ]tilrItIITIILI\ [o"xeii nrrrerr 6t,t.tra

Blrrro.rrrefia rpy6ax oqerrHa BeJrrrqrrrrLI ]\rarHIrrHoro rroroliil I{aTIiAoil ilo.rflplto-
orrr 3 o6.rracilr npolrrrHiroBerrr.rfi noJIefi. llarnr.trtruii uo:ron rIoACrIIIrbIBtl.,rctr

Hal ni)OI,IBBeAeIIne fi.rrOU{aAI,I rtfITHil }IA IIAIIpfltrielIIIO-CTb IIO.[r{ B ,I;1pe' XIn-

llrrrIa.:rrrrrag trJroqaAh rrflTra (uopr,L) , Itorol),vro NIo;t{IIo 6r,r.rro Itartcl)rrrl, cocrilR-

.irfl,rrir rrplrrreprro 0,5 "u,rr.' upu 4rr,rrterpc Allcfia Co.T rrrla L60 em' .l3 rex c'-ry'ritnx,

ltotla rlatrpfl;IiclIlIocTt, IIaIjIIITIIOIO IIo.Irfl 1IIIC"]Ielillo ]Ie oT]Iesil'-Iilcb. ]IbI npII-

,r"iin,r" ee paenoii 1000 ec, cor.rr:tcrro [13.|. Tanurl 06paao]I, rIuIIIlrIarFIIriI"I pitc-

"nn,.,"p,ro,,oa'rrtr'i 
tralrtt ltartrntnl,til IIoTOIt CoCTttB.lIfl.rI flprl\IeplIo /a'10'2tt JLnc'

llcerb 6r,r;ro sbrrro.rrrrotro 73 rrarrcpcuIIfl, rioropl,to rlpeAcraIriIeItr,I rttt pttc. 3.

I4s pucynnil Brri{rro, arro rrprr arraqerrrrrrx froronoB 4c(oprrurpyertt,rx ro.itert

AO 1.1.0,1 ilnCpi\I\IK)IIB.1Iyqetllle OTcyTCTBye'r nOtITtr{ B IIOJIOBIIIIC c,llytltleB' xorfl
BTOpIaro1leeofi flo.rTe lIOiIieT 6r,rrr, 4OnO"TLHO CII.ltrlit,rrr. L)tCrO4a Citc1yeT, qTo

geJrrrqrrrra 1 .10'r1 il.hc - DTo ro rrpeAe.rlr]rloc SlIaqeIrrle NIarIIrITIIolo rroroHa

B o5.-tirCTII Ae{opxl11pyerloro flo.]Ifi, HIIiHc Itoroporo IIIyIIoBbIe 6vprr rrory:r rre

BeBirrrriarE,, 
"oro 

aft{eHrr,r BTop?rierrlr.Fr e att:rnRHofi o6.nactn rr rttr6"'rnllaltlrcg.

fJ,a..ree r.13 prrc. 3 c.ire;1_ver, qro paArror.rB.rryqerrrre BosrruHaer B rex c"rlyqaflx-'

HorIIl ra6,,rro4aerc.rl rrporrrrnrroBerrue cu"[bII6Ix troJrer( B cl{"'Iblr6re I'IJrrI c"Ililohlx

u arr,ru,,,ra. llprr nropireHI,III B C,ra6ble tro.Ilfl IIIyMoRr,Ie 6yp[ ltolyr.rul6o Bo3-

HIInrrvTb, JrU6O OTCyTCTBOBITTT, C OAr.rr{aHoBoft creuenE'ro BepoflTHoCTIiI.
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J. Po"ur, rrarpauneulrfi [l]onurirroBerrufl llo;reri
oTrrocrrreJrbrro nrarflrrlnort ocrr rpyfinbl rrflTejr

i Ialee 6i,r;rrr pa_ccry,porq,.u: c..ryrril_E c ]ri1.-rrn-\rrr rr.-roqilj{H,\rrr Broprltoqrl\_c'{ [o'[eii 
-(s < 150'I0" r,rrr), ,,r"opr,ro, ruorAa coorrrcrcrBC]la;irr c.-rrr6r,rcuyltoRtrIe 6yprr upo1o.rrilirlrc.-rr,rrocrf,ro lrerree cyroH. 0r,or rra.repli:r.r rro .sR-Jrrrorcfl ]rilcroJrr,Ho ylJeperrlbrrr, riali ror, rAe Ir,loqaArr o6,-racrei4 rrpur,rrr,r,11rro_llrrfl npeBOCXOArr,-i[ 150.10c i;"u:: co-nepBrrrx, fi.-roqtilur BToJ)rilr001"r-ra" o6.riicr.rrIIHor,qa rra-xolU'Lfacrr, IItt fptlIIII o6rrapy;ncrrrr{ IIB-Bil rrrrsxori, I)aBp[ru]01rrrr riirpr,ny6Jurriyerrlrx s [12]; uo-rropr,rx, paArrorra"rrvrrcrilc, x.rJr.,(ce(rfl ]rec]io"-r r,rir)rlacoB, rro;rier 6r,rrr, crr3irrro rre c rrprperirarri, oporrr,rri,orr.,rr," uo,lefr. ti caStperirarru BCtrLlrIeIi,.,Iiporr-e roro, [.]Iorrrocrrr trororia i)arrroll3Jrys(,rrrrn.paBllilri 0,5.10-j: antl.til.eq, 6.,rrrsrta H tropor.y rryBcrBpre.rr,rrocrrr annal)ary_pbl, II rroaTorIY FIa'lIlqIIe IICToqtIrIIia c rarioil IIrITerICIn;rrocr.hro otrI)elc.rflr,rcrr

rreyB0p0rrHo.
I'lsyuelrue cryqaeB c rItl.iljIIII paBlrepallu Broprarox{lrxc.rr o6;racrcri n,s--BO'rruJro Br']IfiBtrTB po.IE rlanptlBJIeHrrf npouecca rJTopiiicrrrtrr orirocrrrc.tJ)]]OrratHurnofi oC[ rpytrnbr u.qreir. B 15 c.n1,qn.sx npolrrilro6er{rre no,,reii trI]oltc_xoArrJro }re tsAoJrr, lrarllRrrrofi ocrr, a ua ueprr(ieplrrr rpyrrrr,r? rlJ0 vircro rrc-6,r.ro

,qallte nop. To;rr,Ho B oArrorl IiB oTlrx c.xliqaets r,,r6.r,uaurocr, c",ra6og pn;lrrorrr-
JryqeHrre c rr"[orrrocrbro trororia I .10-22 aml.lt2 , eq.

13.18. c'T y'ra.flx trpoHlrr{IIoBeliue trpoficxoArr.[o r]Ao.rrb lrurrrrrrirol,f ocrr rp_y[-urr. IJ 11 na arr,rx ciryqaer] uyrroBbre 6yp[ E]reJrrr ]recro, ,,p]rse,\r n g 
- r.-ror_rrocrrr rroro^a 6r,ura sa_x.rr,.)qerra B npe4e;iax-(1-10) . 1g-':tz 'orn1,rr':..,1 

" ,,,ri^oB IByx cryqalrx oua 6r,r.ua paBHa 0,5. 10-rr' emlt2.ety.
Taxrtlr o6paaolr, ec.rTrl tta.IIoe ,,o tr.Ioqarrr BTop?rie]rrrc ,,o.ir.E oArroro BrrtrriaB rlo"rre Apyroro BIraHa I{ACT Riloirr, ltatrrutrrofi ocrr rpynn5i [rrrer], To tro.sr,"-re-trrrc paArro[3.rryserrEfl rrlyrroBrrr\ 6ypr riau60.'iee neponrno. Ec.rn ]rie rarioc

BTopTlicIIIIe rlpoucx0AIIT g c.;ttt6olt no.rre, oru6a.a lrarirrrrrmr0 ro.ttrbr lr.irIr I)irc-rrpocrpalUrrlcr) B o6Jacrb lleiriry xoJrtla.Nlrr, To panlrolr3.iryqcr{rrc rr.,rr cor}cer\trre BOSirrr^aer' rr.{[ ]r.\oArrrcfl n6,-r,rarr npeAena o6nalty;ricrrru.

4. tltreuctBrrocr.b uryuonori 6yprr
rr treNoTopbre rapaMeTpBr MarHlrTnoro rroJrrr

oro6parrHr,rI"I ilarcprlaJr rro3Bo.iIIIJr Brrr.gcHrrr, Irer{oropBrc riaparierprrr iraf-Hrrrrroro II0,]rrr, otrpeAe.rrflrotrrrre rrrrreircrrBr{ocrr, ruy,rronori 6yprr. ilpe;.rixoncero 6rt.rra cAe.TaIIa roIrI{TIiil corrocraBrlTb Ir.IrorHocrL rroroHa parrlorrB.,ry-qeIIII.9 II& rr€TpoBLIx BO,]rllilx c -\ril1'rrrlTIr],I]t rror0]iott uo.,Icfi o6onx arr"rr6os odiracrn trpottrlHlroBetrutr. tlerrtor,l aunncurtocrlr ]reiriir],' l:lTurr[ i]cJrrrqrrllprr
He IIOaII]{II"[OCE', BepOETIIO, BC.TI€ACTBIIO TOIO, rITO rI},I rte ttQ;iie\I TOqrto yqCCTi,
BCex Bsilr{lro4efi crnyrcrlrr x uo..leii.

..Tor4a 6r,rr-ro ltaccllorIteIIo' IiaIi cB,rrBarra Be.rrr.rqtrrlra rrrrrerrcrrlrrocrrr [ryrro-nort 6ypu. c^-trpo.tIIIHtroneittrarlr n o6.,rtrcrrt troJIa, rAe ltrrurrrrr,rfr norox 6r,r.,r6o.ur,ure l02L ,wr.c rr rreirrrure EToro BHatrerr.rfl. oxaaa,,rocr,, -rro trDr.r y',., ->
} 10*' tltrc,3 iri c,iy.rreo ro.rr,1{o [i,ry-rronurx 6]rpo;;;.;;.r"J,,,*i'" 

".li*Eocrbro trororia 4o 10.10-22 eml -12.ery, ocrau,ur,re-urynrorrue 6ypn 6r,r.nu crr;rr-Hee' co srtauerrtrrr{Nrrr tr.forr{ocrrr rroroHa or 10 go 200.70-22 urilur.rrl.Ilprr ro 
= 

10" ttEC [rB 26 paccrrorperrrhrx cJryqeleB n g ,-rv^rosbrr 6ypr,coBcerr rre 6r,r.'10, g 14 - n"rrorHocrr, rrororra 6rrna 4o l0.lo-22 ,iini'.irl,
a B ocraJrr,ll],rx - 4o 20.70-22 r:ml,tf .eq, T. e. B arorr c.rryqae 6ypn u ocHor]rro]r
HECII.IIbI16IE.

orcroita rIoiliIlo BaIiJrroqlrrL. qro ec"Trr{ nI)oqecc.,r rrporuHrroBerrrrrl Dporrc-
xol{flT n 6o'lee cr4"rrblll,rx rloJrrlr. ro noelurtiror u 6o;ree cl,t.]ir,rrbre urvtrroBr,re
u"'r1;,rurr"rB.rrocrb 

ruyrroaof, 6ypn aanucrrr exre r4 or roro. ,,r.r;"^;.;r;";;
trpor.lcxoi(r,rr rrllorrrlHrroBerrl{e oArroro [o",]rj B Apyroe. Br,rure y;He 6r,r;ro o.rlre_qelIo Xopoltlee coorBercrBlle Nreirii(y rollorr tr{3Nre}rerir.r,q niroualrr n.r0prarouleli-
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cl i)6.rracl'u n paBBlITlIelI rrl)'l\{oBori 6ypu (crt' puc' 2)' Oco6enrro ctr{'rlsllble

uryar.,uoia 6lp, rla6.nrc;1a;luct> B re\ c'',Ysa',r, IiorAa o6'[acrR troJr.' oAllo-

l.o ;]iIaIiil lI])oIIII}ia.xI'r B I1().,|\,TeiI1l II}lTlltt C npoTIIBoIIoIoi{t}llrlx{ 3}laIioNI

IO;l rt.
cpeln II\left)rqefocrl y rrao \raTeplIa,rla 6i,r.Lo nrirr Talil{\ c.[YqaeB' ltoli(a

Rroplrierrr,lrr o;lllor.o IIoJrr{ B ;I])vIoc ilporc\or(r1.rII{ OCO6CItIIO 6r,rc'rpo. R gnyx

cJrlqarr\ otrlr 16re.rrtr{ ttecTo llil cfr6rre 6rrcrpolo pa3BlITI{rI l'pynubl IrflTell. 1B
;p;, - rra6.,rro,ltr.,rocb BoBlrrrnlroBerlrre u 6t,tcrpt,tii pocr xo.rrlla 

:-41111_:.:-tj]l;
ITOCT.II B rlCloCltei(CrnettltOfi 5,-rlteOCTI,I OT Ctr'I.IbIIOIO XOo1IIa npOTI4BOIIO;IO;HIIOII

,r,,r,riir,,o"rr. lJt, rJcer DTIlr cirylrrrl\ ilIrreIlcuBIIocrr tnl'.tronoii 6ypu 6r,r"'ta

ur,,,,,", qclr nl)1r 6o.ree rre;1.10{lllotr [l)oTeriarrlru IIpOI{SCOa, u 5Id.1il 3ali;lF)rIL'lla

R rrpeAe.irar (t lltl -220)' 10-22 om f ,,tr'2''tt1'

IIO;llrro Iio,,liIt':lTI,, rITo CliolloCTL;(Ullariuqtlbl\ IIpOqCCCoR R l\lill'llt,t 'illIX
rro.tEx rilliilic trr-paeT 6o.'rrlll'ro poJIb D ptlsBIITIII'I IU)''\Ionoli 61'p1r II BeilIIIIIIIIe

ee rrI1l'clrcI{l'l}1 ()cTlI.

5. Illyuonrte 6yprr II xpolloc$epllatr afirllBlloct'b

I larrr,r 6Lt;tit rari;tte llaccllorpeJla \l)ol\loC{epltttll aliTIIBIIOCTr B 0T06pali-

nt,r \ o6.-rIaCTl\ tiati cBrl3tlIIIllIr. 1'tiIt 1I Ile CBg3allIlLI\ C lIryNIoBLllII{ 6}rp'I}Ir4'
( ).nrocn.rc.,rr,rro Bgrrrnrlgallioii 11irlrBllocrI4 yilic 6Ll.rIo tr'lllBCcrllo lllt-16j,

cro c olrrur,ltr trr),lroBr,rllil 6ypnNru troiril{o cBtrBtITb IIa'rII{qr{e Bcrll,llreH B traltlloit
rlti.rlRrroi:r o6.lactn. a C iulyrurll,I - IIeT. 11pra rrartteu laccllorpeulrrl [o"-I]-s[-

-'roC1 T0 ?tie CaNIOC. 'l'ari,'e prl/le O.rtyqaell CI4.llbllLIe ar!$erirr;r BTOp?HellIItt u0-

.reii rr crr.rbilt,re IxvlroBr,re 6V1x,l conpoBoilii \il.rruol 61)JLulI,ItrI lioJttrralecrBoNl clr"[b-

1nn\ rr c.,rtt6t,tl BCrILIIIrctt (,ranplrnrep, rl)yilrlbl j\i 1190 B llofl6pe 1970 r' I4 Nq 39tj

B ('olrrfl5l)e 1970 r.). 13 gp1,rl,Ix c.,tvqaur cr{.rrrrlbnr et!{etrarr B florlflx II B

liil:(uol4lJ.'r1yqe]lurr ColYTCTBoBa"Il{ JIIIItL c.rlil6brc BcIIi'JlttIilI ([aupr'rrrep, lpylg]I
jlr':11 i B'aBrvcrr\ 1971 r. u ,N! 83 B arrpe.rre 197ii r.). I{porre roro, }Ilrorlre
o6.-railr.rr c cIrjrf,IIIilrrr \l)oxrocd)cJ)trrJtIr,I RCrrtlruliilltllt 1I.'Ir{ coBcerl lIe tropoilil[a-

,ut 1t(..t.ollrl{}ia paAlloll3,ilyqg1,rg B,rtopoloJ ILrIrr OrI 6r,l.n oqetlr, c.[a6bll1 (Ua-

,,1,*,"1,, .pyrri, N! 9:l u ,,r.ro t9li6- r. u i\i 1t5 n Seapane 1971 r')' /I'"t
,rlrr. ri,,"r,LAtur. o6.rucreii 6rr.rro rapalirepHo orcyrcrBrile BTol),tielruii IIt)itt{

o.-ttr()f o ilrraNa R tro.1e ilpvl.ol'o SIlaHa, IIpeBocxoliflxll{I IIO II"{OX\altI{ 3lIiiqellIIe

l;( ).10b E,7rr2. Tati qTo. c ilamefi Toqrtr.r 3pcrrl,rrl, 3;ICCI, rloilillo rrollrtTb oTcyrcrBrle

1r\.,\tolit,r\ 6-vpt,.'falunr 06pa3or{, y uac. Itart r{ -v Apyrl{x aBTO})OB, Ile IO.-IV-

rrjr.'locr, .rerlioii cBr{3I,r }re}riAy rrorrB,rIelrrIerl IIIyN{oBrlx 6ypr, l'r Bcrr},trlelllIoir tlli-
TIIII IIOCTLIO.

;Irrlree ]IaNtlI 6LLriII llSyqeIIl,t lil{1IO{II.IILXIIi &ItTIlBllLI\ O6'rtACTeii, I]o'-IyqelI-

lt,t(, n cBere .'rrllrr.lr,r Ila Ira lioporroipa$e Ftpnrrclioli o6cepBaropIIII- -ll'x'I
;torii..tLIloro rlcc.rto;\oBatlilir 6r,r.rro oto6palro 30 o6"'tacteir' r13 tioropl'rx 20 6r'i"tn

Lrul:lilt:i,r C r()lB.lOllr,retl Itl-yxtoBbt\ 6Ypb, a 10 - lret' flla ]lIlx I'lrte'nilCb;({)-

Ito. u,iio IIpo,.(o.IrtiIITL)"rlbllarl C'LCrlliit B TCrIClllle tIecIioJILIiI{\ ;trreii' Sror lrlre-

lllra.r ,l{)B;o"rtr.r.u o6rrirpviriurL. rtro llcc oSrttrcrra. cBflSalIIIbIe c Rots}lllltIIoBCrlltrlert

,,,1,,,,,,un,t 6ypr,. rapaliTeplIS):IoTctr CI1'ILrrOii. J1,1tlil1,eillgfl llC11pel)bt]ll1o B TC-

rlerrr.ra rrcc,io,iIbriII\ lrrrcil 
-aliruullocrbro 

noJlolioll L a6cop6lulolllILIr BhtSl)o-

c.u. l)ra atiTI,IBlrocTr, rra6.rrrc1tr.raob l{xreInr0 B o6JtacTrlx BTOp'lielrl'Irl uo.rIH

().'lr r or-() SIIaIia B IIo.-l o 1l J)oTI'rBoIroJloiliIIOro SIIiiIiil'
ila1r,O CilaaaTL. rtTO CtsrlSL OTAe.rllr]lLIX tsCIIJICCI{OB UlYrlOBbl\ fir,rpS tl aHTIIB-

Hl,rrlr.r Bo.rIoI{rta}l11 or}lt'rr;Iacr, pni,." e t7]. I} rle;(aBllee up'l,l 6t'r"'ta ran;lic ,6-

1a I)),lieIla CBrl3I) Itei6/\y Bcfl;teCKa\II{ paiplol{llJtJ*qelll{rl III -'r'nna U a6Ctrp6-

tUrorirr6rt\rII ltCI-it.IrlxtII. pag1g;raIt'tIoIUI'Illucrl Il[O.rll' .[IIllrltrl I1 | : l) [17]' I le-
nl)t,l)r,tBItar{ iIi0 itIi1'I,IRItOC't'L ROJIOt(Ou U Sr,l6lltlCOB B 116.-laCT1l\ BT0l)tliellILl IIo-

.'ri:ii- salre-icIilt:rfl ItalllI. BLIlrrllo. IrertocpeAcrtsellllo cI]H3ilIla c Bo3Mlliltc]ts0tli'{eNI

BCcr'o rrR.'rc)rr4s ul\'-\roBoir 65'pu. IJ tia'tmrBe rlpurlella I)accllorlillrl ouollb 6o"Ir-

invro rpynr)' rlrlrett J\e:i04 (anrt,cr 1971_r.)" c .fioropoft 6ntno cn.nllall0 lla'rtllqlle
jlBv\ cllJlbllbrl rrCTOqrrrltioB xty\roBoil 61,pn (;1cra"trr,uo aTa Ipytrua I{cc.'le;I,o-

o,,i,u, tt8]). Ilit l)trc. /+ npuueAc.rra coBlrecrllal sapr'coBr{a Hapr tr{arHnrtllrlx
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-/ ::-t( (?j

Wrlr

P,ic.4. (lotrocran.ueittt(l liapr trril|flilrIlr,rx rro.'rt'ii rpvturr,r.\l itr4 (aDr.J-cr 1g71 r.) c o6.,ra-craltrt rr,r6poLloB II ar{TIlBir,tx nrt.ilotiorr (ulr6ltocu rI IJo,rorirla;art'"rtrrt,tru)

ro.-ret{ arori rpyrtntr l,r tr:i6.'txrj(aRlllrr\crr n rreii
HO]I.

Brt6p,crt u AriTL{B,rrrc Ro.rori,ir ])acrro.r.r-il.r14cr, ro rir)irr_\r l.I)\,nn}n rrflTClr
r{NIeIlilo I} TC\ }recril\. rlle t-ra t[rltlc iloJIrI olUlolo B]tillia rolR.-rl.rItcr, Blipan-
Jrollrl'l no.rl{.tp}r1'ol'o SllAtia 1. TatJte o6.'tac'rr.r tta6.-rxr.-Ia:rncb riati n.ln;icpiroii.
Tali LI B xnocronoir rlacTlr rp),nilr,r. n[]rrqctr rran6o.ree arirrrniroii 6r,r.rra odiacrr
Jrr{Aepa.

_ I'lrltcpecrio. qro nB i(Byx I{crorrrrlioB rrr;.rlr.ruori 6t.prr 6o,ree rrrrrerrclrBnrrrnr
6u.r_urrerrlo atrriagurrii. notopr,rii lroirilro arr,rnrr, . iio*,lrur,, .-rrrA.pa.

- Bcc uro6paurrr,rc dr.r.rr,rrr,r arirr,rBrr,r\ od.racrcii 0", iuliroor,rr'6r,,pr, rre
o6ttapvair'r.'tLt rJ rlll\ ilIirIIBrlaillllllr nr,r6pocoB Lr lo,troriorr. IIa"6;r16.1a.irr.rcr, ,1r1yrL
arrl4SoA],rqecrinc, nr,t6pocLr. cBrrSailrrIno co RCfr] rIrtli3rrlr.

Sarinro.renlre

B peaylr,rarc npoBe.lcttltoro r{cc.'Ie.iloBarIrr*o;rirro c;tc.-rilTrr Dr,rBo;\ o .I.o,.
qro cYlqecrBler recliart dlltauvecltart cBrBL t\reiri:ty ilporlecca-\ul nporrtrrriloRe-
Htrrfl rro.]rr ollloro Bllaria R rro,te ilp-.,vt.oro altilriir. nporrc\o.triuunlrr B t[oroc$c_
Pe, Iont,rulcltrtoii aliruBllocrbxr a6cop6llre()rrrbl\ nr,r6pocon n BoJroriolt irliI
eTl{lrrr o6.racTslrn e xpolrocr} epe rr noarrruiH0Berrr,rerr rrlyrroBLr\ 51'pt r ,rop,r,,a.

Rl,t(.)])oc0I| iI iiril.IlRil] t\ D0.l 11_

r{apra\r o6ccpnaroprrrr I,Iaynr
)TOII Ipyl]IIbI, BhITIoJIHOIIIThttI

1 O Ralrr.llrrr crl\ Bripa[,'rcnrrii lru cyAx.irl rre rojr6Ho [o
tlII;rCOH, IrO II [o qacTbI]I AeTa"TrbHblII rrarrcpcnttatr no;reiin Iipnrrcrioii o6cepnaroprrrr.
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3uasurerrH[,re tro rr'rrotrIalI{ BTop,r{eHrIfl o6lactefi tro'TLr oArloro 3}1aI{a

B ro.rrfl ;Ipyroto SHaHa ua6.rrolarorcs no ltrrorux altTuBllr,lx O6.UaCTflX S le-
puolt pocTa tr }{aH0r4r{anbrroto pasBl{rllfl Ipynfl nfrell. ,Il;rr noslrraHIIOBeIlIIfl

ir paBBxrrlr{ ru1'nronod 6ypn 6o.T iiloe suaalcltue I{rIeIor !.1"1t11t 
o6''rac'ru rrop-

r.aro111efocfi 110:1rr u Beilusl,rlIa ]IaIIII,ITIIOIO noTolia B Ileid, a TaIiiIie lialpaBJIe-

IIIIeI,CIiopoCTbIIpoqecCailpolIilIiltoBeIIIl,lo;(lIoIoIIo.r],IRitl)\-roC.
lloa6ps 7974 r.
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ADN{I,I CCCP

II 3BE CT],Ifl IiPbI}'IC]iof.I A CTp oc, IISIItIE CH o11 oE CEP B AT oPIII{
Tou LIV, 1976 r.

OAHOBPEMEHHbIE HAETTAEHIIfl
BCTIJIB CITOB C O"TIHE qHOIO PAIITOIISJI YqE H II fl

B TIPbIMY I,I HA IIYEE

IO. (D. I0poncnnii, ,T. tr{. Ioponcriaa, O. Anr,napec *

Cpannenne aanrrceii myrroBrnx 6ypr,, no;ryuoHrrrJr\ o;irroBllclrcrrrro rla rrAerrrrrr]rroii antra_
paryire B ABy-\ ylaJierrEr,rx nyrrltTax r{a qacroro 221.) lItt1. fio]ia3aJ]o. rrro ,qcra.[rr ronri6ii
crI)JrI{TypEI BolulecHoB oTr-IIlrI3IOTC.E rro IIIrTeEcIIBIroctlr. Ha 3Totr ocHoBaHrltr AollaoTcfl 3ari.tro-
qLrlIIlc o shlcoxoii HallpaBJrcIIHoctlt (uopxqxa'10/) rrs"ryuelrrrr rreroqrlrlior ronxoii crpyHT).pLr
llcrJlecrioB I trrna.

TIIE SYr\cIJRo\ous OBSERVATTONS ol,'soLAR Ilutrsrs IN CRINEA ANr_)
IN CUR.'\, by Yu. l'-. Yurocsky, L. I. YtLroL'ska31a, o. Alrares.- It is l6urrcl that thcr.o is
diflcrcnco botl'eon fi ne structurc'tlctails oI thc solar bursts on tl.o recorrls oi the noiso stoln
intensity reccived simultarteously in trvo remote points rvith the samc oquipmorrt at thc
lrequ.rrcy 22t) \lIIz.!'l'hc.hscrvatiorral rcsnlts could bc explaintri b1,thc high tlirr,cti.rr
(-. ltt'; oI the cmissi.. oI the {i,c stnr<:ture of thc hursts type I sourcc.s.

ti lttrcrolrqce Bltertr{ nrrclorcfl }'Itots.irertso])I4TrrJrr,.urrl€ rrrrore3bi o6r,rcrr;rrr-
IUI{e IlpoI'ICxo}IiAeriIlC oCIIoBIILI\ TIIIIOB COJtlerlIlLr\ paill{OtsCn.rleCjioB. OjtrJariC)
Nerarrtrl3lr rerlel]aqrrtr Ix]-rroBr,lx 61'ps u Bcrr.rrecrioB I ruua ro cr.rx trol) ocrrl_
ercrl He BtroJrlre .flcHr,IrI. C}-qecrnyrcr llaB.rrrlqrr,re noJ\ollrrr ri o6r,-scilerrilrrt rra6-
,'IrcAilellblx Ila Serrre cBoricrB groro rl4lii Ilaitlro14B.rryqelrr.fl. Cquraercrr. rrro
rrlvNroBr,re 6ypr,r rroryt rereprrpoBarr,cl Ba cuer ros61:;ri,rlelrrrr r.r rparrc(iopya-
qIIII IIJIAS}ICI]IIE,]X BOJIII IIOTO}iA}I],1 IIAATETJIOBbII S.IEhTPO]IOB [1] IIJIII CI,I}IXPO-
TIloIIIlbllll r{3Jt1t1911rao[ arux SJrerirlJorroB B trraril}rrilrrx ro.rrE\ arirr4Brroi{ o6,ra-
cru [2].,I[pyroli noAxoll ti o6r,lcrrelr1rc il]]r.rllorr,r BCrrflecrion I rlrna Bari.rrorra-
eTCfl B TolI! qTO III IpoIICxo?IiAeI]I{C paCCIraT])I4BaeTCrI riali peBViIr,TaT oTpa2ie-
IIr4,I paArroBoJlII or IleoArlopoAIlocTell coJrlteqltorlriopolrJr r,r t[onycupoBlirr rr3-
Jr)'q€Irrrfl B cropouv ua6Jro/lare.rrfl [3].

Pa4r.rolra;ryuclrrre Bo BCex ),rorr.flIr)'Tbrx c,rrJ,qa.ax 06,,raAacT HarrpaB.rierrlr,r-
ItIr4 cBoficrBalrrr. OAEaIio crcnerllr HalrpaBirelrlrocrr4 Ao"rrxiua 66trr, pia.rrruuoii,
Tali HaH ycJroBrr.fr soriycraponrirr r.r3-3a r),p6y.[enrrrocr?r rrJrasrrr,r rroryr coxpa-
rr.rlrrrcfl HenpoAoJ]lrir'ITc.rlbHoc Bpcj\rfl rr lreaJrrrBoBl,tRarr,cfl B paarusHLrx EanpaR-
JIelrr4.sx..I[,;rn r.rsvueELr.fl rranpaBJCIrIrOCTtr{ o6r,rsrro pucaoru"proa€TCfl r.rlT(,}r-
crlBlrocrr, [ryr{oBofr 6ypu npn ee npoxo}riAerrr4trr rro Axcri}' coiruqa. ouc,nr.r41o,qro B arorr cr),qae ro"lyr11616o BcJrrrquria HCrioropofr ):cpeAHeHHoii rrarpanlt,rr-
rloCTr{ Altfl CoBor{ynHoCTr'I .BBJIt'HI'Iii, B To RpCtt.rI HaIi eAr4IIr4qHoe fl8.'rc-
HUL) (BcrrJrc'cn) nronier o6;ra4arr, coBeplrL,Huo 4pyrori Ar,rerpailrrrofi HatrpaB.r(,rr-
Eocrr,r. Bnugv riparrloBpeu(,nHocl'il BcrrJrccHa I-:rura (ao.rrr.ccH_vn4rr), r,ryrn"u
cro llatrpatsjr(\H}rlre cBoficrBa rrolrilo Jrrrtnrr c uotrotr{L,rc oArroBpe}leHlibtx uil_
6rrc;1er:rafi uB paBruqribrx rorrrrri npocrparrcrsa [4].

fl.ux arofi rlcJtlI B 1971 r. tratrrn 6tr,rrtrr uarororrircrrrrr 71Ba rAeHrurrrlBrr pilAno-
TeJIccHotra Ha tsoJrrr\, 7,37 nt, rioropr,te y lg72 r. ]:crarroBJrcrrt,r B AByx yAar(,H-
* Alr,napcc O'-'corpylrrrrri llncrrtryra reotlrrerrrirr lrlacrlpoxolrrur Iiy6rrncxoii Ara11crrtrtr
Ha l-H.
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nblx tryHHrax: B CCCP n ftprruy II s laBane ua o' ]ty6a' B nerunfi trepIIoA

tspel{fl ua6nroneurrfr , onpeAeJI.gcMoe oAHoBpCI\{eHItbIl\I Haxo?I{AeIII4elr Coluqa

Bbrrrre roplr'o,ra B o6oltx ryHlirax' 
^ot"iu'o 

2'5 uaca' Huxe nprrBoAllrcfl

HpaTI{Oe0IIICaEI'{eatrtrapaTypLII{npeABapIlTeJIbH}'lepeByJIbTaTbIaIIaJIIIsa
nepBblx SanIICCr4.

AuuaPatYPa

HaH UeSecrgo, BCrrJrecHU I rr'tua cpaBI{I4TeJII,HO y3}ionoJlocunt (2-5 llleq)

IItrpurra6lrogeuu,flxHacoCeAEIIxqacToTax'oTJuIqarcIqtrxc.flHa2-3lIaq,
r,rx aMrrJrtrryAa troJryqaercfl HeoAnuaHonofi [5]. floatortly [pI{ uBIoroBJIeHI'Iu

uooup,,yp'.,oco6oeBHI4IIaIII4eo6pam.alocr,HaIIAeIITI4qHocTr,IIapa]\IcTpots
o6oux paAIIore.TecIiorloR'

ArrterrnaHa}hAoIopaAIIoTeJIecHoIIacoCTotrITI{Sl6urectrasu6p.aropunix
aHTeHHTl{tra(BoJlHoeoftHaHailDtrII4]\IeeTtroJlocynpo]]ycl{aEl4nL70_230IVIeq.
S.uerirpraue-cHll aHTeI{Ha paSAeJre}ra IIa ABe paBllble IIOJIOBIIHLI' }tOTOpbIe }iolrl-

Nyrrrpyrorc.E c rrolltorqbro rra6plrguolo IioJIbIIa It troJIytrpoBoAHI4ItoBbIx AI'IOAoB

a'uua""orot lT2O eq. floueperrreunoe cnn{aa,oe I4 uporznoSas,oe cJlo?lte,,Ie

Cr{l.rra.rlOB OT rIO"TIOBIIH arrreitrtu O6eCne'rllnatT IlSNIe}lt'HUC QOpIIbI llllflIpilNL\lLI

IlanpaB.neIlECc.ILrM,IiafiC.rIeAcTBIle'}toAy"il']qllrcpaII{oIISnYaIe}II1,g.I]pll.\()_
A.rIxlero [o EarrpaBJIerlurc alerrprauecxori ocrl aHTeHHr'I'

PaAraoMerpr,r locrpoer]br rra ocHoBe uplr6opoe J2-5 c uo;rocorl nporl)-(Iia-

,rri g^ Mrq r xoes{rqr{eHrorr ,,,y,a _nops4ria^4. 
Perr'Icrpaqrafl rlporl3lloAlll'c'r

itn Oyitnrioot ,"or" ,ruplluofi 250 unt' Criopoctr' ilpor.Bilirir4 relrrbl -:ti ,rOd'i"w1uac. flocto.snna.rr Bperrerrlr pc'rrlcrpr.IpyrctrIcro uplr6opa uplr trltSnm-

AeHI,Iu cocraBJI.EJra 0,25 cen- k
Tari Hari AJr.s Harur4x ua6lrogenufi u4enrrauHocTr, IIOJIOC trpotrycIiaHIl'l

rrlr0.rra 1eI)BOCTSIIeIIEOS BHaqeIIUe, TO B CB.EBII C ATI{1\[ 6Un paapa6oTag l1 IIpII-

trrcnerr 
"ooqruruuurii 

nero4 npoBeplill pealluoit IIOJIOCbI npotrvcl{aEl{'tr BC(-ro

rpalira paArloreJrecrio"u.'cy,u "'o e'i'"'aercfl B !ljlIlTl-I-.:":.::'ly
ycr.r"rrr4TeJrfl upotrclriyTo'rHofi qactoTbl trOAIiJIOqaeTc.fl BTOpou [epecTpaI',IBa('llLlI{

npco6paaonaienu "u"rortr, 
BbIxoAHoe natrptrrttly"- Io"ory1o l:::{l:j'1,,:11

uioa opr"orulrl{a (RoJrrra-I(>, uacrpoeu}Ioro Ha 15 Maq' IlyreM trepecrpo}llil4

rcr.poAr4Ha lororor".ri"oto op.o6pu'o"arerfl B trpeAeJlax or 40 nolSlt '41ery

ocyu,ecrBJrfl"r.,,o.r.4orur",#u'fi uepenoc cner{rpa^T]-l1o' VfIr{ paglro-

o,n,po Ha cacToTy |5 Il,Ieq. Ecru aureuHa IIaBeAe Ha Ha Uo[Hue' To IIa BI,]IoIt'

,pronrrrrou <Bo;rrra-It> uo.sBJlflerc;l cocraBJrflrotrIa'fl Irl)''1\IoB c qacrorofi rlol:\v-

i"riii-lzzn rry.. Ilogr,lrcqrrB Hr{s^oqactorrrr,tfi BbIxoA trprrel\r,r{Iia <Bo"'lr'ra-fil

riclIExpoHHol\{yAeTeItTopypaAII0MeTpa,lIbII4IIeeMBoSl\Io?IiuocTf,uccJIeAoBaTb
paurruryro 6opry IroJrocbI trponycHaHra'fi BCCro paArrorcJICc!(otra' Bli'rlK)qaE

aHTeHEy, l\IOAyJIflrop, coeEtr{Er4TeJl}',r]blr{ }ia6cJb I4 T'A' c roltotqr'rc aroro

r\reToAa troirocbr ,lroiyarrur,rrn o6orar paAr,Iolt'.rrlcHorloB 6r,rlra orrioppelirilpo-
BaIIbl C ToqHoCTLlo *50/o.

I\{unyrnr,re t{cT}itrr Bp€}1ellr4 troflaBar-1I{Cb c xpoHol\lcTpoB. xoA Iiol ()pl;lx

npoBep.fiJrcfl tro cr4rr1aJrarl ToqHoro BpelIeHI{' Bo;ree uo4po6uoe otrr{caHll0 pa-

Arrorerecxona npr{BeAeno n [61. I

I)eaynr,rarrr n a6.luo4ertru"r

conrrecruuc ua6an4cuua r I{pr,rrry u rta Hy6e IIo col.Jlaconartuoil npo-

rpar\rNre 6nrlu Haqarbr n oHrr6pe 1971j I. I3 reqeHlae BI{l\{Hero I('pIIoAa

c'1.XI 1973 r. no 1.III 1974 r. na6.lrolcnlrfl Ee IIp0BoAI'IJII4CL I43-3tr o1'cYr-

CTBI{fl OgHOnpeUeHuOfi Btr{AI4}IOCTII COrUqa il tr}'E}iTaX VCraHoBriI'I illlr( IIH'

ftpurrep olrroopcororilrofi sarucl4 Ira AByx pasIl€'CCHIII,lX IIO AOJII0T0 l)a;lrIo-

TeJrec6orrax tro6a31H rra pr,rc. 1. flpelnaputelr,sgfi alraII'I3 ealrct'ii uot;a-

BbrBaer, rrro xapar{rep ,,-vironoli 6ypre r o6oux n}IIIIira\ rra6.rrolctrtrii B('c'Mfl

CXnlCrr. IlaniqolrV BCn.X€Cli-Y Ila OAHoii SaItlICll I\ltlpillO )'hil3Rlb Co0l'Ilf1C1'I;YI{)-

utuii unx trrrtrcIlcllFllocrtrI Ha /1p]'ro1-I 3arlr4cIr'
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pte. 2. Paalrrqrrc B ACTaJtflx clpyr(T)'pH B('[flec]ioB, 3ilrllr('il]trihl-\ oIII()BI)t'-\l('Irlr(t

r }tptoty (ctuomuaR) rI Ha I{y6e (urtpuxorax flrrrfl)

flpra aanncu rra Br,lcolioir criopocrlr c r{aJlofi flocroflrrilofi BporutrHr{ \opolllo

tsIrAlro, qTo 6oJrLilll{IICTBo RCIIJIeCHoB IIIIeIoT AOIio"rlHI'ITeJIbHbIe 3}iCTpellylIbI

rrl BOCXoAflX{ei,i tr rrrlc;oAr;rlr,fi vacrax, T. e. Helioropylo Toll}iylo cTpYIirY-

DV. tr4MeHrlo B 0rr4x rorrri14x Aera'[.sx nporIB.rI.fIeTCrI IIa116oJILIIICe paS.rIIlqIlt\

oAHa rr3 IioropLlx uol-rucuC n I{pr'iuy, a Ap}'ra's lia }ty6e' - 
tr4uteucl'rBuoctn

o?o.r."nu J na eanucflx rocrr oAr4uarioBa. Bcnaccri 3 Ha lty6-e 6r,rn u;1ntlc'

c.rra6ee. tr4nrtncrnHocTb BCtrJTCCHa -Z B Toqrie SItCTpelIyMa 4 n Ltprrlrl' florlrn

BABOS BbrIUe, qell IIil Hy6I4IICIiOft 3anI4CU, XOT.tr ReJlI4qLHa CaMOTO BCtrilocli1

B Ir{a}icuI\I)rMC OAIi}IaIioBa B O6OUX n}'ultTax'

Ar, 6olee ICTarr,Horo rrByqcHu.fl aroro .flBJrerIrLrI 6blJIrrI paccllorpeEEl IIR)'x-

r\rr,rrryrrrble Tcacr6u sanr4cer'i rxyMoBblx 6ypl. IlpoqeAypa o6pa6orHn 3tlli.-Jlo-

qailacb B TOITI, q.TO 3a[14CU CO6],11'I,Ifi, trOI]'ceHEIJe Il ARyX tryIIHTaI Ha6'rIIoA('IlIIfi'

COBIte111aJIIICb IIO BpeIIeEII. 3arclt onleAeilflJiaCL BeJItrlql4Ha trJIOTIIOCl'II 11O-

Tolia HaA CpeAIII4l\I npeABctrJICCrioRb]l\I },J)oBHe]\I B oToE(AeCTBJIcHlIt,]x alicTpc-

r\raJrbllblx TosriaX aanleCcii. Cro4a Xe sii1l6qaltOCt' SHaqeHIIe trul{OBoil Mlrell-

CITBTT6CTII BCtrJIeclioB u II)'6ilHa ITIIHI{i\lyMoB }Ie}I{Ay SI{I\II'{' fIo;ryvt'gnr'te
qr,IcJre. gaIroCtr4JII,ICb Ha Ipad)IIH, OCb a6CqUCC liOTOpOrO COOTBSTCTByqT IlllTeLI-

arunoaru Co6I,ITI4fi Ila saIII,IcI,l fasaucHoii Crallulltrr 1p, & oCL' opAI4IIar - 
1Ia

Hnror.nori ,[H. Pcsyr]'rarr,r rtlriofi o6pa6ornu sanucu IuyDIoBofi 6-vpn, upotrc-

*onnrn .tt Ll .YI 7974 r. roliaaaubr rIa prlc' 3,e' 
-'Ha rpa{uHe B Irepts}'rc oqepcAl O6paqaer ila ce6rl_ BItU}IaIlI'Itl BIIaqI'Irp.'Ib-

,r5il paaBpoc roareH. Ec;ru 6r,-patsr[q;_e B Btlrrl{cr]x o6r,trcH.flilocb JrI'Irll5 0,,1116-

"uorr',srrrepcuufr, 
To roqr{Ir lo.nxrnrr 6r,rllt 6tr itepi^Tr, B trpeAeJlax r-r6ractlt,

orpuor"nrr"oii uyuriTr,rpEr,Il\lIr JrI4Hr{.sl\Itrr u o6o3Haqarcuefi trorperuHocrl{ l'I3-

lrepcnuii. flpuuen lra plrc. 3, a tr Aanee npIrIBCAt'Ila l{ancl4l\Ial[r,Ho BO3rI07iiIIit',l

BeIUrrUBa trOrpeIxEOCl'Ir, IiOTOpa.fI MOIJIa BOBHI{IiEyTL trpII peIlICTpaiIIIlI }'B-

HOUOJIOCII6TX BCIIJIeCHOB I TI4na B pe3yJlbTaTe I:lI'IIOJIHOfi r'rgeUrr'TUUOCTII trOlIOC

nDotr \'clia I I14 tl paAlI ort'Jl ('c Ii orl oB '' Oxoao 5090- ancrpcsyrroB rrr\reror pasJrrrql4e B uuTerlcr'IBrlocrtr{' uPeBlluit}o-

n1e,e 0111r.16Hrr 14Br{epe;ilfi. Oruoutenlrer,rurencrasgocrr4 co6Elrl4rl, Ha6rrcnaBuIrx-

il n ltprrr,ry, rr rri,rlclrctrrBrrocrr.r? Baperrlcrpr.rpoBal{rloil B IaBaHt', 16/1p ;re-

itir{r B npcAc.Trax rir ().5 1o 2. CltcluCe sHaCCH11C OTIIOUCIIITg 110 BCo}I pacc}loT-
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Prtc. 3. Pacrr1tt,,1t,.,r0rru(' il[ToHcrrBrrocrtr B
rua vrlaclrie Bautrc.rr tnl.rroroii 61.prr

6/2J4i
J' 1, /0 z2,im/rl t,

TOTIHa \ oToiri/l0cTB.{01rHLIti lIicTpLrtIyIIOB

, -.-- 11. vI 1|7.i r.. 14lri-,rrr _ l,1hl(iilrU7,. 6 __ lt). Iv 1g7i r.

ptrIIllLIrt citr,'11iir', Irol)ti.(liil 0.9. tltrc.-rcl c.itYrIiIets! IioI'Jtl gcrr,'ILrcIiIr rroBr,IructrIIoii
rrlrr('ilcrrBilocrlr rrii6.'r ro;(il.-rlJch r ltpr,trty" npII6.fU3rr.re.-rr,Ho paBrro qr4cxv
co6r,irrrr:i 5o,'r r,rrrcii rrr:rcrcrrl]rrocr.rr, Bapor.rrcrprrpoBilrrlrrJ\ B I.,rsiiuc. Ho pna_
crral'prrBirr'\ro-\r 1'11pg'f i() sarirrcr.r 1 1.\',I 1974 r. o5rqee rio,rlr{qecrBo oroiriArr_crn,:rcrrn,r-\ ;)ricrp(,rr\._\rori l)irBlo 89. IIs :uux 44 (_;00,,0) rra-\ollrrrcs n o6;ra_
CTI,I lJoBrIo;litll)l-\ Iorl)t'ttilt'rCToji. ]U CO5r,trufi Irtrc.jrl 6O.,rr,ruVro JrIT(,rrgr{Br{OCT6B l-urrirrrt', a 2; - n IiPr,r.rir- (c-rr. prrc. 3, o). Ilpr.rne;Ierurr,rc coorrrorrroH6fl
npn5.rirartrt,,:Ir,rro rr)c torJlIrl,I l] ToqeHI{c ;IHrr A.,I'I AaHITOI-I rlVtIOBOi,i 61.pU.Hanpirrrclr,. o6pa6onia l{[)yroro vqacrriil Batrucrr ll.yr lg74 r. o ,rir.prJr""
14h'48r'II - r1lt')(\'\ (J'11 n,roi,raa.r,,. qro r{B 101 co6rrrr, 50 ,ru.r, paarrrsr4g,
rp(tlll')llllilr{)qoo IIor]ltlJlrrrocrL, IIl)Irqerr 2l-r 6r,r.rrlr fis11.1, c]r,-rrrr{t,I}rrr n }tpar.rv,u 2it - lr lasarrc,

-Crtnt'llttrt'rtno ApvrI{.\II'I cRor-rcrBarrrr xaparirr)l)rrB}.orct{ rrryrroBil.s 6-vpg,
rra5;rrr)-laBura.rror 10.I\r 1974 r. IIa plrc. Ii,- 6 uoitaailHo pil0rp(,re.rreHr.rc r.rri_rorrcnBr(lcru co6r,trr,rr-r B rrrrreilua.'1p {'llrQJrrr - l?rrQornyl. B :irorr c.rvsii0
1laa61roc ToqoIi 3a\IcrIIo IIcHr,rtre ir 6ti"ur,nrrrflcrno rB rrrrr rra\oilrrrcrr R Borrc
RoBrroirilrr,r\ orrrr5ori rr3.repcrrr{}-r. JIa 82 co6r,rrrrii ro.{bFio g ( - 1096) rlrc.",ui
p,ir.J.:Irtrlr.rri B IrrrrciICIrlJtIocrr,I, rrp(,I]rrnlrillou{ee ttofl]cntIrocrr,. .Ipr.r tra t[rx 6r,r"rtrr
IIIIT{'lT('IIBIIt)e n fa t}ilIto, II [rITr - n Itpr,rrrv. IIattcr.rrra.,rr,lloe l)a3.rIrrqLIL] Bo-
"uIIqrilil,r c{)6r,rrrrii rilriiNe cpiiBrrlrl.('Jr,rrn 

^r,,aro: 
rrc 6o;rec 15,),0, s ro llperr.H riali

1l .\-l I\.17 4 r. pill.rrrr{}rrr Aocrrrril.{o 2009,,0 .

ilrrrt'lrccro or-trL\rr,rrr,, rrro ruyrroBan 6r.pa l t.\.I jg71r r. 6n,ra cB.EBillrirc.--rplrnoii rr{'ltlII, tiitxogunttrerica lIa.'16,rrrc or qcrrrpa.lbrroro rreljr,rllrrarrl
(391.] (lrrN), .i1111 ar\rrrnrrafl o6.,rtrcrE, t0.IV 1g74 . '1rr,il oi){). vnr,;ryvcnne
Hani)ili].1('IIIIocTII .rrl116ttnt,tx BCrr.'I(jclioB III rnna 6rr.tro aarrt,ctlro rilriiric rro
p(rB)'.'r L1'.u'ilrr ?ricncprrrrorrrl n1l.11.1tso-l t> l4l . Tatgrrr o6pt13urr, co3il1(,rcrr
BIl('(t;l-r.'t(,tuIp, .I1.0 lla3.(LIqu(' B xapaIiTL,pC ltIV\IoBLI\ 6Vpr, r0altaCTaoT c VAit_.{(,tir!('rr o6.'racrn re}rt)pilllr,rrr or r{orrrl)a.rrbrroro lr0prrAr{ar{r,r.li [7J ]-no-,II{ltiterc.q o Bo3rloi{illoc'rrr [epe]rur1,;ruro ;1rrr[panqlrorrrroii ri11r-
1'rrirr,r no lroBep_\r{ocrir 3trr,,rrr d.raro;1trpx o6rqerrv uparq"*rirro Co,.rrrqa ,, ,rr'6_
tlTBelilio\IV :IBII2i0ITIII{l lI0ollllopolilocrci'I co:tirc.Irrofi riollo}1,r . Bpolrprr116r-r
.lractlt'ra5 lo4o6ttl,t-r lIJ.-IorIIr-I"r npeAcrirtBr,rrb BocLlrit tsiirp],i1rlrrrrf.,rrrrro, Tart liiiriIIillI lleII3ll(iCrIIl,I;{oC]'olJtrl)II0 -ttll IIa])a1I('TpLI IICojltIopo.'1rroc.le.ii, trrr CriOpoCTb[t\.lnrlirio]ritr. O.,1utrrto, rrc_\oArr I,Is ttpo:I[o.[o:.rie]Ilrfi, rITo rleiiorol)r,Ie A0Tit.it[1BCrI-]t'clion \Iorvl' 5r,trr, o6vc.rroB.1IL)iIbI ynorrflrrvrr,r-\r Br,rme er!(teriro.rr. trr,r trpo-

: -::1
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BeJrtr rtrlareJrbHoe CotrocraB,'Ielllle SaIIrICefi. llpnnrep raxofi O6pa6orxu ro]ia-
Barr Ha puc. 4.3auncra cotsNreqaJrlrcb rro ocu BpeI{eHr{ 

" 
,orr,ocri, * Q,zb cex

IIo xapaHTepliofi 4eralrl Nalioro-,rlr6o o;1noro Bcrr,]Iecria r.ra cocrasa ilylroroit
6yplr ua Aalluorr vsacrrie. 3arelr roq(r{ conpfl}rie}rHbrx D}icrpc}{yr\roB npoeri-
TIIpOBaJII{CL IIa ABe JI\l7tL1\11 IIapa.rr"'tC.ILHbIe OCI{ BpeIIeUI{. 1l epee Ha}tinylg
tro"rlyqcHl1yrc napy rorleli trpoBoAuJcri orpes()li np.altor.i, TalIreHC r-rJla Hari.rro-
Ha Horoporo rponopqr{oHaireH nperrerruiruy cARrrry .io;,,;1y aHcrpelryrrarrr.r.

B c,-ryuae o'TcyrcrBlrfl npelrerru6ro cABrrla BCe orpeariu go.ua*n"i 6r,rr,
trapan"rlerbHr't. oArraHo, Iiali BI,lAlrO Ha pI{C. .1, }raxlroH orpeariuo Ha Hel{orop},tx
yqacrriax SanI4crI peBHo orJrlrsaerc.s or rrari.lolra coceArrrrr orpe3r{oB. C4nur
no Bpel{eHl{ IuCr{iAy cooTBeTCrByroqI'I}II{ sliCrpel\Iytuarlll He IIpeBb]ruaer -1- 0,5 cen,
3r:a seru.rl{rra rra-\oArrrcrr rra rpeAe,.rc rorruocrl4 rratullx ualtepenufi. fan, ,*
IrLrIree IrLr cyI{Tflerr pea,rIbHbtrI c\'trICcrBoBaHLIe npelrenuriro cAB14ra tfre}IiAy
orAeJrr,r{brrrr{ AeTa,lr.sut4 B0II"Iecria, sapcr].rcTpr.rpoBarr]rofo B AB]'li yI{aJreHHr,rX
Apyr or Apyra nyrrlirar.

Saxmoqesue

l1ran, aatrrrcr4 ruylronr,rx 6ypr, ,,por{BBeAeHHbre oArroBpe]\reu}ro B AB}..\
IIYHI(TAX, YAAJIEHHI,II UA 12 OOO ,",, IIOKASIIBAIOT, qTO PCII{CTPOIPATII\{6I BCNJIE-
crioB coJlHeqHOrO paAr.Ior.rSnyrreHr.rfl B arou c.rryqae He r{AeHTrtqHbr. Bru.srruc
sensofi raouoc{eprr Ha sacrore 220 Lleq rre rroi{ier Aarb Ba}rerrroro e{$exra
Hr{ 3a cqer pasruqHoro rorJrotrreHr{fl (? < 0,ol 06 [8J), nu aa ccer BparqeHr4.rr
trJrocHocrrl troJrflpr{Barlr,Itr{, raH xan rznefrrrofi cocras;rarou1,efi rroJrflpu3aqr4rr
B GorHesHI,Ix BctrJrecHax lre o6napyaieuo. C;re4onarerbrro, paB.rrI{qlre B Barrldcr{x
rlo)firro o6l.scnzrl roJrbHo cyqecrBoBarruclr Bbrcorioii rraupaBJrellHocrr,r r(B-
nys9l}fl. .(rr toro qro6rt LIHTeIICI{BHocrb B rosriax eFicrperr}'}{oB orJtrrqaJracr,
ua 70% (-vcpe4uerruoe Brraqerrrre Arr.rr rrrylronofi 6ypu rl .Yr-1974 r.) neo6xo-
Ar4rro, sro6br rxr.rpr,rrra Anarpalrlrbr trrcroqrrr4ria u3r),,qerrufl 6lr.ra nopagHa 10'.

cue4yer Balrerl{rb, cro axcnepr.r}rerrr no;1o6nor-o po;1a 6r,r.u Bhrrro.[rreH rAr{-
xie s 1971-1972 rr. Ha sacrore 169 Meq xyrelr oArroBpclreirrrr,r-x rra6.rxrgeuufr
c 3elr.ura r{ c coBr)rcriori rrearn.rrarreruoii craHqulr <NIapc-3r [4I. Buno o6uapy-
5?{O, qTO UpI4 yI'.rIOBOrI paCCTOnIrr{r4 ireliAy Ilpl{errrrrrl}rrr nyHriTarur,r ilop.BAlirl
20o xopper.qqu.s lreiriAy Barrr.rcrrrrr{ rro.xrrocrbro orcyrcrByer. Dro cnrag"r"ru-
crByer o aErcortoit IIatrpaBJeHIrocril IrB.ryqeHr{fl BCrr,rrccxon I runa. Olnario
CtropaAuqHoCTL co.rlHeqIIbIx ,rBJIeIluri r,r annSoA[qIIoCTb Barryc6a ]reirirrJraHeT-
HLIX crallr{I4fi aarpy4unlor BcccroporrHee ua)qenr,rc o6rrapyTrieHrroro atf{erira.
I(po.rre roro, r.ra-Bil Ar,rcr{perHocrrr r.ra}reperruir npu6opaorn .iaurrruneruofi'cran-
I{III{ AeTa.III{ rorrrioii crpyttrvpLl BCrl.'tcclioB B JTorr ericneprrrreHTe pcrr.rcrpr.r-
poBaJrr.lcI) HeqcTrio.

Pacxoix,qeur{e ts oqerllie HarrpilBJeHrrocrr{ }rerriAy aBroparr[ [4] rr nayu cna-
3aIIo, tro-BuALIlIoll\r' c TelI, qTo IrIi ptlCC\IaTpI,IBa.lL{ ToHIiyIo CTp}'IiTypy BcnrrCC-
r(oB' a rlc l[yrIoByIo 6ypro B r{eilo}I. C gpvrorl cropoltr,t , paatravrrr,re tu}.'r1oBr,ln
6ypll uoryr utlerL l)aBJIIrtIIIbIe xapa rirepl{crr,rxrI, qro rariirie lro?rier trB"rrfiTr,crl
uplr.rnrrofi pacxo;lillelrr4r{ B orlerrriar.

,(ena6pr, 1974 r.
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EM CCCP

I{3BECTIIfl IiPT,I}iCH OII ACTP O(DII3 I,IIIE C F( OTT OB CEP B AT OPIIII
Tou LIV, 1976 r.

o coEr,ITuflx HA COJIHTIE
B IIEPTTOA 3.Vrrr--6.V1il 1972 r.
HA BOXHAX 1,9; 2,5 u 3,5 cm

A. O. Iiauypun, A. C. ,(sopnurnn, H. H. Eprouren

I{srararorcs AaHIrLre o paArlotraryqeuurr Co,,rnrla Ha noJr}rax 1,9;2,5 u 3,5 c"q, floJryr{eg-
Irbre B rraqaJre aBrycra 1972 r., fiorAa rro glrcxy Cornqa rrpoxo[rrJra ]roqEafl rpyflfia rrsrerr.
Ha6lrogcrLrx [poBoAIIi]Ircb ua 22-nerponorr paArrorcJrccHorre Hpr,rlrcxoii acrpo{nerrqecnoii
o6cepraroprnr AI-I CCCP.

Jloralr,rlrrii paAuolrcroqrrlrfi, cB.s3arrrrbri c aroii rpynnoii trxrerr, xapaxrepr.rByerca He-
o6lr.raiiro sr,rcoxoii rrJ]orr{ocrblo troror{a r.raJryrrcnufl B carrrrrlrerpoBorl Arrarra30He. Beruqnua
IIJIOTHOCT]I fIOTOI{A OT AIIE I{O AEIO CYIqCCTBEIIHO HC II3}IEIIflJIACL.

Ha taryxarorrlcii uacrtr MorIIHoro paArloBcrrJrecna, cB-s3aurroro c lrpororruoii nctrrmHot
4.VIII 1972 r., o6uapy;xeu qerrrti prg cJreAymrqxx Apyr 3a Apyrolr BcrrJreclioB iraroii rH-
TeEclrllHocrrr. Ctoncrrr, xpyront-rii rroJrfiprr3aqrrl B [loLlcrrrr,r Maficll]ry]roB orrrx BCtrJrecl{oB, HaK
rrpaBrlJro, BoSpacraJra rlo cpaBHerrrrrc c ee SHarrcHrrer{ B rlEr0pBaJrax r{eniAy BCrrJrecHa[IrI.

ON TIIE SOLAR EVENTS OBSERVED DUITING AUGUST 3-6,1972 AT THE 1,9;
2,5 AND 3,5 cm WAVELENGTFIS,- by A. I.'. Bachur.itt, A. S. Dtorjashin, N. N. Erju-
sheu.- The data on the Solarradioernissiorr obtairrod at 1,9; 2,5 and 3,5 cm \yavelcngths
are discussed in connection rvith tho complex spot group appearccl in the bcginning of
August, 1972. The observations wr:rc rnarle rvith tho usc of thc 22-m radiotclc,scopc of the
Crimean Observator5,.

Tlio local radiosourco relatetl to l,his spot group, had cxtremely high ilux dcnsity of
tlic radiocmissiotr iri the ceutirnetcl rargc. The valuc of the llux density didl't show signi-
ficalt charrge lrom day to day.

'l'hc're has bccn obscrvctl a rou' oI the successive bursts oi srnall intelsity orr the fa-
dirrg part crl tho pcxvor ratlioburst corrrrected rvith the protorr llare oI Augrrst 4, 1972. The
<legrce ol circular polarization iir thc maxima of theso bursts as a rule, has cxcccded the
degrce polarization mea-surcd betu'een the bursts.

B anrycre 1972 r. no i(r,rcriy Co;ruqa npoxoAr4rJra 6orr,rrrtr.q rpyrra rr.Ererr
(J\& 223 [1J), n Noroporl BoBrrlltna.IIIrt BCrIrirr r{r{, ootrpotsoiriAaBr]rrrecfl }rorrrHIJM
paArrorrB.rryqcrrr,rclr. I Icrrrpa.;rr,nr,rir rrcprdllr,rarr rpynra rpoxoAr{Jra 4.VIII,
upllnlepuo, B 19lt00III U7'(p == 1li" N) (B;la"nr,rrcliuerr Bpexrfl BeB[e rrr,rpoBoe.)
B 4eui, trpoxoiril=(crr{fl qelrpa.rrLHoro \reprd/u{arra rpyrrrra u]re.r1a trJroqaAr,
Sp -. 1276 ilI.A.rr. (c n"uou1agr,rc rrarr6o"rrblrero [rlrrra B rreii,SpH -= 1227 rr.A.tr.)
It i . IIlouraAb rpytrilLI B retreIII4e rrcrr,l pr]-\ ilrrerl ]ia6Jrroldrruii rrBNrerrfl"rracb
IIC S ITAqI,IT E JI I] IIO .

Co6lrrnsu ila Co.xrrqc B aBrycre rrocBrlulero rrorra.rro r4oc.rre/IoBilrrutt l2l.
oglraHo l4ayqeur{e r,rx npoAo.liriaercfl r'lo rracror{ulero BpL),\rerru. I} lipr,lrrcxofr
acrpo.{r,rirrqecnor,:i o6cepnaropuir All CCCP }ra PT-22 npoBollrr.rr,rcb na6.rrrc-
AClIufl paAuoua"tyqeurr.rr l]roiio6;racrrrrraBo.rrrrtl-\ 1,9;2,5n'3,ltcu cJno Li.VIII.
A;ro Ha6,,uoAeunr'i r,rcnorr,BonaJrcrl pilArrouo.rtripr{trerp, olr,rcaHI{e Horoporo
Atlllo B [3]. Ila6"uxtAeHl,In Bali,rlrcqa.[I{cb B cr{alrrdpoBa]rr.rlr no aritsarol.}rra.rrrrrrbrtrI
rioopAI,IHaralt a lI 6 rr B lttrllpeplJlltlonr c.rlcn{c[r.rr.r paArroreJreortorolr Ba JroHaJrr,-
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A=J,f,tu

rrLrrr ucroqurrHorr, IIa puc. t s Ha.Iecrse npllllepa
ilprrBeAeIILt 3arII,IcII clialloB lra paccllaTprrDii€ll{LI\
llo.-rrla\ 3a 4.\tI I I.

13 [4] npcxc'fats.-Ierl ycpe;IIIeIIHLII"I ilo rIerLIpe]I

.1runr (li.ViII - 6.\rIII) cilelirp llillllloro .'lolia'nb-
IIOI O I,ICTOTIIII,IIiA B AIIAIIASOIIE 1,9 - 9,0 Cil.

f{.,rx ;roIia.lb}Ioro I,ICTosIII'IIia, cBfl SaII}Ioro c 3roI"I
rp1'ruoli, \a pa rir e pIIo &Ilorltl.-IbIIo BInc oli oc Sllil tIC-

HI,re r.trorrrocrlr rloroHa paluoI43.'I)'qcHIIfI c 6bICT-
prrrt crlaAolI ere IIil Bo.:tItit\ Iiopovc .3 c'tl'

/{a.'ree npI,IBollflrctl }Ie}ioropl,te cBeAeHI'Ifl o

Ir oB ci{eIII,IU .'r OH a.-I bIIOTO IICTOTIIIIIIi il H a Ii B TeTIeIII'I(l

\-riaBitrrltLI\ llrreir rta6.trrtl;1ertlrI1, ril Ii II oro AIIr{
Ho /lrrru. 31ecr paccrlilrpl{Bitlorcr{ orHocII-
Te.rILllbte I13]IL'IIeIltrIf I4IITeIICI,IB]IOCTI{ .rlOHanb-

HOIO rrcToqIIIrFia, IIo3To]Iy oqerloli a6co;Iorultx
BIta.tctu.Iri r,IIorIIocrLI rlorolia I{3.rIyqellu.fi He rlpo-
I,IBBoAIrrr. O6pa6orria rIareprIit.Iots l{a6nIoAe}1IrI1
3il li.rlrcSa "rI a CIr B otr peile JI e HI'II'I OT llOIxeHI'I.g IIJI OtrlA-

111r, orpalrrlqerrrror-I riprlBoii sarIlIClI paluousJiyqe-
IiLIfl trpII CIiaIII,II)OBaIIIIII .rIOIia.IIIrIIOrO trlcroqrlfl Iia
.F,,, ri nlorqaArr nor IiprlBofi cIiartupotsarlu.fl cro-

troi'rrtoro Co.uurla .1/O [5]. Orrroureirue FulFc, coorBercrByer orHolrleIILIIo
n.,rorrrocrcr,i rorolioB paAI,Iol,rBryqcIrrrfr coorBercrBellrro or .'torirt.'tIrIIoro LIcrorl-
IrI{Ha rr or yqacrria lra j(rrcrie Co",rll1a, ol(RaqeHHoro ur.rpr.rrtoli ALIarpar\rnrbI
rrirnpaB.rrenlrocrr,I alrrLrrrHr,r rrprr criaturpoBarrr.rrr. flpu onpeAC"IICIIIITI BeJItrrqII]II]I

"F6'r BOe iIIIONIIIJII4I,I IIil CliaIIar, CBfl3tlIIIILTe C .lOHilJT,IILIlII{ IICTOq}1I'rHa}lI'I'
ucri,rlrcrlaJrl4cr,. Oqcrttia orllorrcilrrfl l-"1 Fe B rrcpuoll,l I{cDpeIlLIBIloro creilie-
HIrn Sa I,rcToglrI{riorr npoRolrrirach R npeAno.-roTric}rl{trr. sTo pa3rrepltl tr{cTorl-
lrllriil co Bpelrorr)-\r re I{Brorrrr.rrlrcrr. Tiirtoe ttpeilflo.'rorierl{e ocit(iEi{]to IItl
Tou, uro lrti{]rirni} eanrtceii ctiilrll{poRa}rIIfl.-Iotia"uLIroro IIcToTIIIIIIiiI (no
froJloBr{HHonrv 1:pourrro lrrrrt,rrclrRrrocrlr) c ;locriitouuori crtlrre}Iblo
TocHocTr,r ocral]it,'lacr, tretrarretrrtoii B TC{eIIIIe IIIrr, a rilliilie IIa trocro.flIl-
crRL) rrirou{agn larrlror,i rp}rnnr,r trflr(,r or /trr-B rio itrrrc. IIocrio"rrr,nl'.rolra"lr,rrr,rii
trrcroqrrtr{rt Bo tsce ;1rrn rra6.,rro;{clrr;ii rilrorlr{.rcn n par?otre llenrpa..-IIJIIoro trlc-
pLIi(LlaIIa, T0 II.ilOl'IIOCTL IIOTOIia 1)iri(IIOI'I3.-I!qeIIiIrI OT ]'rIaCTliOB' IiOTOPLIt' ()IIpC-

AC.rrrrror -fl6, 6r,r.'ru o.-(rrrraHoRor-i (u npc;1t,.-rax il 9,j). IIol'rr)lrY orllolltel::ne F'f F6
lroirilro p:ICC)raTilIrBit'rr, riilri Iripilril'('llIIcTHIil,'IiStI0rrellIrt{ IIJIOTITOCTIi IIOTOI-i:l

paALIOI43,n)'qClrrrfi.1(]ria.-Ir,Iroro IlcT(,rIIttrIIitl liali B TOrlclrrle 0AIIOTO J(lltl? TaIt
I4 OTO iIHrI iio ,-(ilr0.

Ila prrc. 2 (a. 6) rr 4 noc'r.po(,rrr,r riprrBi,r(' rr3rrencrrr,rrr orlrolli0IIrrfl l-t,lFa
ca ji, 4 u J-r.VIl i. ;i.\'IIl (pnc. 2, n) rra6.,rro,,1currr{ orRarbrBalor nnl)Ilri;1 tr 7}','i0"t

Io 14h(-)0rrI. III)oric;ierro 17 lr;,rre1rt,rrni.i, 1l:i lle xoropl,r\ cilr'.rriinIi n() cl{trrrit}r.
Bcrurecnos B f,ro'f .rlcnI, ]te Birperl4crllrrpoBano. ./r.\-II1 (prrc. 2, 6) n lroit rplrne

Ta6.ntrqa 1

Pnc. 1. Sanrror paAIIoII3.-Iy-
qerlrfl Corrrqa rlprl cHaIrIIpo-
BarrIII rrepe3 rlaHctr]Iy]t IIC-
Turrnrriil Ha Bo.tHax J,9; l, j
u 3,5 c"u 4. VIII 1972 r.

IIa.raro llarricrruylr

7lt32"'40'
75230
75818
80925
81848
83924
912

Hacaro 
| 

,ro^.,n*rn, 
I

-7l'30"'oot
74700
75706
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71r36,,,00.

/ b(r 4J
80036
8 16

82330
6 4l

gl'30t"
936
94r
949

l0 04 36

10 19 25
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oh ?rlI
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94236
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10 06 46

10 21 47
10 36
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946

10 00
10 13 30
t0 27

to 4i
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Ptc. 2. Ilarreseflns orrloilre-
HIla f'r,/I'a co BPelIeHel{ 3a

3. VIII 1972 r.
c - 3. VIII, 6 .- 4. VIII 1972 r'
'l'o.rHaurr 06oSIIa'IeHLI EaIIIILIe

Ila BoJrlle 3,5 clt; rpeyroJlbllrlliil-
rrlll -' 2, r-r c.r ,I HBaA,ParaMIr -
1,9 cfi. 3a'Iel)EelrIIhIe SlrlqIiIr co-

oTBercrrlYmT 3IraqcIll{tlll. IroJry-
qellllblll nl)l{ cJle}}le}lrtll 3il ucTotl-

ilrIfiolt, Ilc3:lqepllelllIIne - 
n1)ll

cllaHrIpoBalIrIIr JICTOqHI{Iia

t t/ to

6l'52t4Irt
12 43

/ h/ t o

6l'54"'15'
t2 4ti 27

[il'5gt"oot
12 52

)6

2,2

42t

),0

/,t

0,4
,A+ -f--y--]jfu/.-

--+--a*--\#_--iqr- 
.s

0,0

0.4

l

BOSrllrriJrrl RCIILrIIria, colpoBo;IiilaBIilaflc.s Irotr],ItllIt paAIIoBctr"{eCfiOlI, IIOIIeHTLT

rrarraJrir rr llilrttll{}Iyl\ra liol'oporo npll-\Ieptlo paBIIr,I fihf$ttt u 6lrq4rrl coorBeT-
crBerrHo. Ilpclrn riorrqa BCIr.rlecria onprrl(eJlerlo r{ertee roqHo. Otr g.,rtr.rca npu-
rrL\pHo 71o 1Qtr0()rrL. Ha6.,tIo1ertu-s B 0ror /l(rlIb IIasiIrtt u 7h30nr, liorAa BcrlJrccIi

1,;xe ea'rvra.r. ltorr,ru sittrI,Iceii BctrJlcclia 3a rlepI{oi\ c 7lt1l0l}i Ao th20"' npcA-
i",rs.,er,L, IIa pl4c. 3. l{ari BIIAno rra prIC. 2,6 u 3, rla tliotre SarylalotrlL'Ii 'Iacrll
\rotqrroro BCI.Ieclia (,tactr.rutr0 I,I rroc.rlLr ttelo) RoSIlLIIi.lIlI 1l CBOIo oqepeAh BCII;IeC-

rir,r \{a.[oii r.rn'l'L,rrcrrBrroci'rr, rioropr,re 6oree qeTrio rrpoflRIr.]tIrcb lIa Bo.rrIIax

2,I-t u l),5 c;lr. Cnucort artrrx \ra.rrr,rx RCrr.rrcorioB (riari 6r,r cttrtr.r.-tIrroR) upe,qc'rau-
.,JIEII B TA6JI. 1.

B ra6lr. l nri.irto.rcrrr,r rali?rie BCn.rrocrir{, riorrru BanIICL'I"I Horopl,tx H:t pltc. 3
rre trpI4BeACrIbI.

Nlallre R0rrJtecrirr cne/loBa.ril ilpvr Ba l\pyrorl c Llllrcpllil.rlott B HeclioJrLIio lILl-
rryr. tr,IBIleueilr.re r4rrrepBa.rra Rpcrrclur r{eni,t'\y r{aqa.tiltrrll IIx I{ocur liBaallnepllo-
41ruecrirafi xapaHrep c ficp]rollorr - 100 .ryuH. IlepBLre ceml BCII.-tt'cIioB llo lrtrrelr-
crrBrrocrld Ba\rcrHo 6o.[r,rne noc"rre/lvrolqxx. lJoe Bcrt.reclil{ \opolrro II]loflItI'I,'tLIcL.
B noJlfl pI43OIlilIIIIOtrI r43.rIyrleHI4Ir.

l-r.\rl tl (prc. 1r) Ha6.:tr)l\oI{I{fl orultrhIItaJIrI Bpertr{ or rllr'l0rn 4o 11rl'(.1Q'n-

3a ero Bpeurr 6r,rnr,r o6rra1)yiriclrrn /\Bil RCIr"rrecria, nrort('IITLI pitBBIrrIIft HoroI)blL
i\iilllt B rtr6.'r. 2.

Ta6.rrrrrIa 2

ll ra6n. jl lpraselelrbr cpeAnrre no Bcelr rrarrepellllrrrl Ba Aerrb BuaqcIIL{E
orrrortrerrrai.i l'nl l'O, llcrr.1ecritr4 npI'I aToNr lle yqI{rlrlBa.r1I4cb.

Salrerulr, rlTo Brrilqelrufl Fnf ltg, Irl)IIBeAerIHLre s 'r'a6"']1 3, cootnercrlryror
Heo6r,rsafiHo BLrcolirnr BrraqeHIrflNr rJIorlIocrr4 rlorotiil [5J. l;ra JIoIta..rbIIIIx
UCTOIIIIUIIOB B StlBI4CI{IIOCTII OT I{X IIOtrl]IOCTI{ ATO OTIIOItleiltr{(', itii}i IIpaB}InO,

oro
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Prrc. 3. 3anrrctr earyxarorqcii uac-
rrr paArroBcnnecna 4.VIII 1972 r.
I - rra Borrre I,9 ctt, z -2, 5 crr
rr; - 3,5 cN

Pttc, 4. To xe, qro rr Ha
prrc. 2, s.ur 5. VIII 1972 r.

/.6

/2

o,6

o,4

o

*t--l\t-*-r*-

Sallerrro l\rLrrrbure 3lraqc,lruii, fipr4BCAcrrHtrx u ra6,l. 3. Liporre roro, AaHrrLre
Ta6Jr. 3 HoctseHr{o cBr.r/Iere,rrbcrByror o 6r,rc:rponr ctraAe rr,rorHocrr,r troror(a r,r3.[y-
qcHlrfl c ylrerrbuerrr{err ,IJrrruLl BoJrrrbr. tr{a pr,rc. 2 u 4 n ra6.,r. 3 c.rreAyer, arro
troAaB"TIflIoIrILre qrICJro AaHIILIx rpynnlrpyrcTcfl oIto"IIo cpcAHur B& ,I(eHb BHatrc-
unfi c paa6poco,rr ,-, lU9u. [Iaticu,rtanb]r6rc orrr.rrorreurrfl or cl)e/,Iur{x B Herio-
TOPbIX CTYIIA,AX iIOCTI{TAIOT 20-:]()0/6, OAIIA}iO O]II1 OTIIOCflTCfl H CIII,I]IIIqHI,INI
oqeHHarr r,r Ho orpiriNaror Aericrslrrc.rrE,ru,rit xapilrirep r!.11'rrrvaqllli.

trlgrtettetruq orilorurrutrrr Itul Fg or Arrrr rio Arrro cocraBrr.rrr{ 17,|j u 1.19/o or
('.peArrtrx Brraqerrurlr Bit 4 rIrE rra Bo.ntiax 7,9, 2,lt t 3,5 cn coorBercrBoslro.
OrHocllte.ubIIo Bbtcolioe BIIa.IcHI,I0 orIi.[olrcrruf or cpexrrcli Be.[r{qrrrrbr rra Bo.rr-
rre 1,9 c"u o6ycnorirorro r.rraBlrurrr o6paaorr BrrarreHtrrorr sa 6.VllI, xoropoe
HeAOCTaTOqIIO HaAeiliHO, Tilli Han ro.rryqeHo ro.rrbrio rro ABylr r{3r\repeHr,lflNr.
flo-nlr.qlrlrouy, pea.,rbHr,le IrarlerleHr{ri orrro[reur{ti F rrl F O Ha Bojrrre- l,{) cn
Tanlrie He rrpeBrirrraror 10 96 .
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.(a.nee paccNrorpello I{B}IeIIeIIIIe or-
HoItreHriLfl Fvll-rr, rAe F1. - [Jro-
qaAb rroA roJlflpl{3al{trOrlHofi HpLIBOfi

Cfi a HI,I p OB a IIII fl JI O I{ a J'I b II O f O tr{ CT Oq HtrI Ii a,
HOTOpafl trponOpquoHaJILIra trJroTHocTI{
rIoToI{a rroJI.Epr4SoBaHHoro uSJryqeIIufl .

Torga orlrourellr,Ie FvlF" uponopr{rro-
HAJIbHO OTHOIIEHIIrc I.IIOTIIOCTEfi NOTO-

I{OB rIOJI.frpI4SOBaHHOrO rI IOJTHOIO r43-

;ryuenuft prcroqHr{Ha, a ero Lr3}reEeIII{e
co BperlreHerr xapaKTepr4syer xoA r,r3-

Irerrerrr4rr cTetreHr,r [oJrflpLISaIIrII4 p ry
FvlF".

3. VIII B reseuuereplloAa sa6.um-

t v//A

gerrrafi orHoIrIeIrLIe F vlF " ulueflfiJtocb 0, Z
cpaBHr4TeJrbrro rraJro (cpe4uenna4parraq-
HLIe OTIIJIOHeHIT.II COCTaBI{JII{ 4, 6 n /' 0
7 o/o Or CpeAHeIo 3a AeIIb Ha Bo.qHax
3,5, 2,1-r u 1,9 cm cooreercrnerrno). o,f

Ha prac. 5 npegcraoreuu (n orno-
cr,rTeJrblrbrx egurruqax) HpIIBbIe ue,v,r,elllie- 2. 2
rrtrr.rr orrrorJrunua Fyf Fn no ua6trole-
flfr.ttu 4. VIII. ils prlcyHlia BtrIIIIo, qro
BIIaHCIIIt{ylIa\ nepBLIX Cer\II,I l\ta.IIbIX
BCtrJIeCT(OB OTHOilICHTTe I', v I F 

" 
BOSpaCTa-

JIO Ha BCeX BOJIIIaX ilO CpaBHeIIIrrO C ero
gHaqelrrdelr NIe,{iAy BclJrccliaNIr{. An,
OCTaJILHITIX Celfl{ BCIIJIOCI{OB aHaJIOIII{-
HbrI oqerro( IIe ilpoBolurJrocL I43-3a rlil-
.'rocrr,r rrx IdrrrelrctrlBuocrr{. Orttoruerrze FvlF" AJfl r\roNteIIToB rleiliAv tlttiILIrurI
BCrr"r{ec(a},rr,r rril Ro.rrrra\ 3,1-r n 2,]-r c;l,t, ]rcclio.[1,]ro Bo3pacra.x0, c.rIeAyfi npr6"'rrt-
3I{TeIr,lro O6Ulenry xoAy I4Slrellenux I',yf l'-s A,'lrr JIoliil.xL,Iloro LICToqIluIia troc;re
6otrr,ruoro Bcrr.rrccHa. IIa so.rrre 1,9 cn B crr{ rro}rc'rrrLr BperIcIIIr orrlorlellrle
Fvll'r, roqrI4 HC trrBrICHflJrocL.

IIasuHa.s uprrrrepllo c 10h00'n, ornorneHlle Ft, lF, IIa tso.rrue 3,5 c.rt. ocra-
BaJrocb rrpu6ruBureJrt,rro ilocrotrirribr]r /lo Honqa rra6nrcAeIII4ri. Ha Bo,itIILr

2,5 cnt orHorrrcHrre I'vlFr, s I {lt!0ttr vBe.'Irrqtrr.rrocr. Ha BoJIIte 1,9 c.,tt ua6.lro-
AaJrrrcr, r43trrerrcErrfl orrrourcrrrfl Fvll'r, B rrrrrepRa.rre l0lt(J0ltt - l{ltl(')rtt.

Ta6.rrnqa 3

( tr'rr/ F5y ) c pcnrr

Aara (1972 r.)
1 ,9 c.rt 2,5 crr 3,5 cx

3.VIII
1r.VI II
5.\'I I I
6.VIII
* 11o rsyv rr3MeperIII[[I.

5. VIII B reqeutr{c Ha6.rrroAerrufi (6ca yqera Bcil.rrL-crioB) orrlorrerrtrre I'yf F,
OCTaBaJIOCIT trOCTOEHIIbIII CO CpeAIIeHBa/lpaTI{tIHLIxl OT}i"rIoII€rIiIIeNI OT CpCAIIeIO
Buaqeutrrfl, paBrrrrrr lt,12 u 896 na Bo.rrrlax :J,5,2,5 u t,9 cn coorBercrrlelruo.
B rraxcranryMe rrepBoro Bctr"rrecna (n (ittl-r4tt'; orIIoIIrcIIIre Fvlf " yNICIIbIxairocE,
Ira Bcex Bo.rrEax, a B r\raHcl41\ryi\1e BToporo RcnJrecria (s 12ttlr6tu; cro orrroneHr{c,
lian ld AJr.fi Bcn.rleclioB 4, VIII, ync,'rllaILIBa,rrocb.

/,0

46

42
/r0

0,0

gh g /o // /z /J /t /ih ur

Puc. 5, Ilarreuernre orrrorncnltrr Ful Fr. to
Bpor{eHeM pitr. 4. VIII 1972 t'.
Ooosrra.rerrnfl Te ]r{e, qro H rra psc. 2

0,19
0,2n
0,20
0,15 *

0,51t
0.49
0,55
0,55 *

0,75
0,tto
0,94
no.)*

i
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IJ gatr;rru.IeHut\ u()?rilro o'f NrerI,ITL C.'re j(vrl[({\(':
1. Jlona.nrIrr,tri pa,lraolIcrorrlll{rt, csflearrrrhlil c rpynrroli rr.Ereu Ni 223 tt]

\apalireprrSyerca lre()6r,tqafr Ho ntrconorl II.ilorrrocrbro noroFia r{3.r}vqeHufl B
caIITr.ItreTpoBotr Ar.rafi aSorre.

2. Be.yr,r.rr,rua [.iIorrlocrI4 rIoroI{il .rto}ia.rII]}Ioro I4crorrIILI}ia riali B TelteHre
.qaEIIoro AIIfl, TAIi rI oro;Ilr{ }io AIIIo B rrpoqccce ua6"lxr1errufi c1'uqecrneHrro }re
I43IIEIIfl,TACb.

3. I{a $oue saryxarorqerl sacrr,r Bctr,rrcc}ia 4. VIII BogHrrua"rr qcluit pxtr
Bctr"rleclioB He6o;rr,rrrorl rIIITCIrcrlBIloclr. IIpogo.[;FiI,ITeJb]Iocr.b BTr4x Bcrr.TrecFioB
B cpeArrelr paBHa 19tttrn c paa6pocolr or 3 ;1o 16-18 .ttun,. trlurepBa,rr r\reHiAy
Borr.recHarru IIo lecflTr,{ c!-ryqarrNr B cpelHerr cocraBr,IJ i) ttutt,, ll,,rfl Tpex c"rry-
qaeB 

- 6o.ree 10.ltzrru. I'IslreIIeIII4e lIIITopBa.rIa BIlerr('I{u rreiriAy HaqA"rrilMrr rrx
HOCrrr r{Basrarrcpr.rogl.r.recriuii -\aptlx'rop c [eprroAo]f .- 100 .tutn. crerte]rb troJr.E-
pI4SAUI'II'{ B IIO}ICIITLI }IaHCIIIIyIIOR }fa"IIbI\ RCn.leCIiOR BO3paCTaeT trO CpaBHeIII{0
C ee Sllaqe}IIIeII B trIIlTepBa.ilaX lteitil(] BCn.LeCIiA]Itr.

Anroptr Bbrpairiaror rirl,6orryxt 6,uaroiltrpuocrb ariaAerruny A. IJ. Cenep-
Hor\ry str r,rHTepec ri pa6ore r4 Bar{eqarrrrff nprr ee o6cyi+rgerruu.

,(exa6pr, 1974 r.

ilureparypa
1. Co.nnesurre AarrHr,re. {1172, .l\& 8.
2. Report UAG-28. part 1, 197ij.
1. JI . il. I{eentxoc. II;;n. Iipr,rlrcxoii aclpo{rr:t. o6c.,
4. A. @ Eavypttrt,. II. ll. Epruweo, JI . 1l . I{oentnoe .

1974, 52, t7r.
5. A. @. Eavyptut, II . Il . Epnutea, .iI . lI . I!aenuioe.

1974, 50, 175.

1972r,50,189.
iIan. lipurrcnoi-r acrpo(prra. o5c.,

II;rr. Iipnrrcrioii acrpo([lra. o6c.,



AEM I1 A CCCP

II3BE CTII fl F(PbI}IC Ii O i] -\CT I'O(1)]I;t111ID CIiOI'i OIICEP R AT OPUII

Torrt LIY. 1976 r.

HEITOTOPLIE OCOBBHHOCTI'I IIOJIfl CHOPOCTEfr

B AKTI,IBHbIX OBJIACT'IX

llx. II. IlPraures

I{ayuaercc rroJre c}iol,ocreii ua yponre {oroc$cpu B pa3ItIIrbI\ ar(rIIBHbl-\ o6lacrRx, ra-
xoAUBilrtlxcfi s6iursrl qcHrpaJltlroro lI('l)llll]Iarra.

B ilpequo;romeHurr oArllraHoBilii tr.,t(,Trrocrrr B lrorofiax ro/IrllrlalolUcrocrr Ir oIIycl{arc-

111erocfi ra3a, rrol{a3al{o, qro B aririlBrrr,tr o6ttacrgx paa6a,uanc lroro}ioB BcllltrcrBa cBfi3arl c

paa6a.rancorr Marrlllrgbrx rroroHoB. Cnq3b lttrHrity HtIN{lI ilaBIIc,l{T or rlllla rl)ylrflEr rlrlTtlrl-

13 |aiiouax axrusuoii o6.uacrrr co cla6ulut IIarEIITrrLrr{II rIoJlrL\IIt I{li<20 ac rlrreer llec-

TO lIpOItN{yIqt}CTRetr}IO UOAl,r)y Ia;tu, a n paiiortltX C }Ialp,{iHCHIIOCTTIMiI MaTIIIITHOIO IIOJIfi:

6o;rrlgrrrrr 20 ec, - olycftarrrrc laaa. Blrr.r rrrrcrr paa6alatlc no'I'olioll ilol(ocrlla 6oruuc taM,

I'l\0 cIIJrbHOe IIaTHIITI{Oe IIO.lrC.

B .racrl aHrunuoii o6.racT rr, aarrgroii narnttrroii IIo.rtrtJ.)IIocrl,Io ilorlllHlrpltlolllero IIo

I.UOIIa/IU IrflTHa, paa6a.uauc lroTorioB BcrrlocTlia 6olr'ruc rr npeo6,lagaHtlc IIoAtelIa ra3a' [pI!
rrrargrrrrrr,rx notxx 11,, {2ll r R},rllairicrro crrJrrrrrcc, rrerl B rlacrII, ItpIIHaAJrcH{aIIIeii Marrurr-

HOMy nO.rIIO IIflTOII tIpOTII u(|lI().'lO;lilf0ii III r. I HlrlloCTlt.

SONIE PECULIAIlITIES OI.'TIIE YEI,0CITY I"IEI,I] IN ACTIVI] REGIONS, bY

J . I. Irgusherr. The vclocit)' f iclt[ orr l]ro lrholospheric lt'vel irr thc stll tlevclopotl active
r.ogiolls, Iocatcd rrear the cerrtral m('ridia1r, Itavti beott sttttlictl .

Un4cr assumptiol ol thc cqual dorrsitits oI the dorvnrvard arrrl uprvard gas flo"vs, it i3

sh<_rrvrr that a flishalarrce oI t]rc rnatter flgrvs is corrnected with the disbalance betrvccn mag-

rrr:tic lluxes.'fhis counectiorr dr:pelrds orr l,lte typc oli sutrspot group.

Tlere is prodominaltly ascendirrg gas irr the placr.s ol activc regions n'itll the lveak

(Hr<20 Gs; magrretic iields arrdprevaleuc,t'oldescentlinggasirrtheplaccsrvhcremagne-
tic"Iield strength exceeds 20 Gs. Il the regiorrs out oI sunspots the disbalarlcc between ga's

tlos's is greater rvhen rnagtrot,ic liclds are strortger.
The disbalance of the rnatter llorvs as rvcll as tho prevalcrttrc oI ascending gas in the

\\.cak magnetic fields are grcator in the ptrrt of active' regiotts occultictl by magnetic polari-
1y oi a dominant sunspot as comparccl to thc part occltpir:d lly rnagnctic field of sullspots'

rvith opposite polaritY.

flpeuuyulecTBeIIHOe O11)'ctiarrl{c rit3il B ariTrrB]rIJl-\ o6.rIacT.flx Ha co.rIIIqe

-EBJrfrcTcrl H rIacToflulOrl\' B|)€r\r0lrlr YCraHoR"rIeIIlIInrI (hatiroxt Il-41. tr4.rre'rcrcn

VHaBaIrur{ u rra To, qro creflelllr pa36a.xaflca noTorioB onycliilrotrI,cro0.fl II troll-
rrl{I{irrcItr,e1.gcfl BeqecTBa cBfl3aHa C BC.itr.rqr,rgoii l.r crpvrl1ylrofi Ipyntr co.rIIIeal-

Irhrx rrlTerI 14, 51, T. (). c ux Nrarrr'rrrlr,r\tld rroillNrI{. Iloorolly rrpeAcrtlB'ilr{cT

14Hropcc u3yrreHr,re cBgBr4 pa36nnarca rroronoR RelrlccrBti c -\apaIirepIICTIIHalII'r
ITi]fIII4THOI'O IIOJI,g B iIIiTIIBIII'IX 06.ilACT.fIX.

1. llalrlt 6r,r;rn ucuo;r r;BoBarrr,r droroa.lerirptr4rleclil,Io tta6.rIrcllL'IIIIrr Il JII,IiII4I'1

7,j-i250 F-e I nvsesbrx criopocreii n upolo.rrbrloi.l cocl'tl B.-t.sr)ttleii ittarulltrtoro
rro.rr-H B aI1TIIBIIITIX O6;rac1rx, llit\(r,1I'IBlrlIl-\Ct{ B6.nI{311 Ile}11'l)a.',lbIIoIo It('pI'IAI{:rHA'

Iipatrioe olucaHr,re arrrx arirtrlBrrrr\ o6.rracreii r,r vc.lonnii lra6"uro4eIII4rl rIpld-

Rellerro n [51. ilayvtr0]rr,re nrirl,rBrrr,le o6.rracrlr r\{ortillo orllecrr{ It /IB\IlI TI'tnillll
ri rrepBolrv orlrocrrrc.s rl)\'rrnri }'g (i/r u 265 (rrorrcl)a rpyrrrr rlrre]I IIprlBoi(tl'r-

Cs rro 6x.r;tle,rertro <Co;itt,qttt,te la]l]Ible)), ] liOrt)pl,lI IIflT]Io ..-rui(up].rcqci]

trI v Hfl



rroJIflpHocrlr IIo n.{o]r\aAI{ 6currllte TIETCTI xsocronoii no.irflpHocrlr, lio BTopoaly-
rpyntrbl J\& 251 , 70L a 282, narua xsocronoii .roroprrocru r{oroprrx .aB.,rfl-
lOTCfl [orrr'rrupymqr,lNrrr IIo tr"]orqa;1u. fpyuubr rrflreH Broporo rEtra rro frjro_
rqaAlr 6u.uu 6o.nr,ure rpy[[ ncpBoro rlrna r.{ o6;ragaru upeanrryafiuo 6o.ur,rrrn-
}1I1, CJIOiIiIIIi[ItrI, }IIIOTOflAEPHbITIU \BOCTOBbIIII,I IIflTIIATIII. B rPYUrrE .\! 2; IIr or.[[rrr{e or ocra,rL,Hr]rx SanrrcI, upo;10"rr,rroli cocraB,rrflronrefi uarnr.rrrroro
rro.rrfl oc)'IqecrB.'IrI.rrilcrr 6ea asrorraruqccriorl riorrrreHcar{r{r.1 trrB}rerreHtr{fi aplio-cru. .["ra rrcnpaB"IIe]rlr.g cLIrrraJoB rrarIrI,lTIroro uo,,r.g arofi rpy1111br I{c11o.TL-
BORa.xtlcb oAHOBllelle_IIII6te perucTpar{rII{ ,rpHocrr,r B Hetrpepr,rBrrolrt crrL'rirpe
s6.urr:ra .rTrrur.ru 1.52ifi Fe I. Ita.rrra6poBria "ryqcBr,rr cnopocreit, nart o6uurro,

?n /Qs
Puc. l. Sasrrclnroctr, orgorlto,
nrrii noroxon Bc[(ecrBa O.r/<lro
or orr{olroHIIii lrarnttrnstx lor.o-
xon I.r,rr,F/.n n axrrrnnrrx o6-
JIACT'II

I - !afltrLrc llJH rpytrnbr.\t 251, IX.
19ti1 r.; 9 - }i 6/r, VI. 1963 r.; .3 --
\! 101. IX. 1C63 r.; 4 - J',li 265,
YII I. 1 967 r.; j 

- l$ 282,
VII i. 1967 r.Z

fnrt i FrE

lIpoBO;lIIiIacL IIo SiltrIrcflll cI{rlraJroB rril BocTorIHotI I,I SalaAHO}I Hpaflx lllrcliaco.:rrrrla y srinaropa [1J, rry.'reearr Jrr.{}trrfl .rvrrcBrJx crtopocrefi oop"4orr.rnao
cor.rlacIIo rteroi{v, rrpeA.r]orrierrHollv ts [6]. Cnrua"uri npolo.[brrofi cociasarrnxlcr-r
nIarllI'ITIIoro noJfi lra.:rr,r6pona;rlrcb c rrorrorqE,ro orrrrr,rpr{qec}ioit rtpunoil, risr-
IleAeIIlloI-L\. lj. Ccncpnurr [7|. Bcero 6r,r.ro o6pa6o",1ro f 7 Hapr trpoAoJrr,lroro
IIaIIILITHOTcl IO.TIfi II CTO"IILIIO ,IiC HapT rro.[fl .'IvrICBrrI\ CtiOpOCTCfi.

2. 13 upe';1uo,Ilo;.IieIIIII'I ogurrattonorl [.rrorrrocrrl rroxEl{rrarcu{eroc,. r{ onvc-
tialorlcrocE nr)rlccrBa no na;ri4ort riapTe rro.xf JrvqeBr,r\ ctiol)ocreii 6r,r.lr.r onpc,
IC"iIeIIr,I 80.'lIIqI'IIILI IIOTOIioB [o:(IIlIlIaIoqe]toCfl I'ABa tDn 14 nOTO]iOB O11yCltil]o-
Iqerocfl ffl3a qlo tro aIirI,IBIIoii o6,lacru B r{e"rorr. ]Je.ru.rraHa or}rorruerrr{fi On/O,
liaparircllrr3yer crenerrs paa6a.:tanca trororioR BetrIecrBa.

llo coornetcrtsvloql4u riapTilrr [l)oAo.r.Lrroro \rarglrrrroro ,,o.',.8 Br,rqrrc.iifl-
-1I{cb rlill'tII{rIILIc rrorottll ceBepIIoft r.r to;rirroil non.sprrocTrr. llaricrarra.-lLlVro
tseJIL'{cI4HV }laIIpa;IteHIIoCTIr npojlo.rr,IIoti cocraB.iIsrolqefi ltttlrltruor6 ro.rrfl
.Il flApax fIflTelI }io BCLTTAA ltoiliHo AocraToqlro rorrrro otrpeAe.rrr{Tb tro Nlafrrl{To-
rpa([rtuccrinr{ Ailrrrrr]rlr. .. 

B ra rir,rx c,{vqat{\ rrrJ rro.rbBoBa.rrr,rcE peBV.rlr,.raraNrrr
BrrS):i1..'rLHI'Ix u3rrepcrlrnr'i rr:rupa;rtelrrrocrrr tIitrrrI,ITrIoro no.rLE -ts rrfl'tHiLx, Itl)o-
BoAI{rILIx n Itpltrrcxofi acrpo{r.rsiasecnori o6cepntrropulr. Ilocrio.ru}riy llirrrrrrnerra6lro4errnft ornocn",rlrcb ri arirlrBHHII tl6.rracr.qrr, [p[HaA.rre11iaqn]\r I)a3,,ruq_IILTII qI{Ii.rIalI aIiTIIBIIOCTtrI, TO B I{aVeCTBe -\apaIiTepLICfrAnfA paa6ir.llAlICil It:ir-
III'trlli,Ix rrorolioB rro tlrirrlBlloii o6.uacrz B rle.[o]\I, 6r,r.ua nagra tre.,rr4quIrA or.rlo-
IlreHl{fl NIalHrITIIoro rloTolia .lrqlEpvlolqeii uo"unprrocrr4 }i rrarHI{TIroyv rrorotiv
-xsocroBoii troJrrrpHocrrr F.roo/ F *r,
, IJn prnc. l upegcrau,rena BaRI{cu\Iocrr, orrro]rrcrru,rr rrororioB,r,u1ccrBirtln/oo or Be,lluqrrrrbr o'rrroIIretUrii [rarrrrrrrrix rrororioB .F,,,,,,/F'*,,.f[airr1,rc,,
orllocfltr{utlcr Ii l-pynllarr rIflTeII IIepBoro rr{Ira, BaqepEerrbr. Itari nugno rrapl{cylrrta' paa6poc Toqcli AoBo.ubrro 6o.rlb[roii, rro 

"anr 
o" rrell('o B rle.rrorr Br,r-

,IBirfiercfl Hexoropilfl ctrtr6an rerrXctrr{I4fl tt vBeJrr.rseHuro npeo6.ua/Ialrr,rfl rroror.ia
ollyclialotqerocfl xaSiI Hax rloroliorr troAHrlrraroqetocfl raSa c pocro]r Be"[I4qr.rrrLr
orHollreHrIfl rIarIII{THoro rlorolta "rrrdAr,Ipyrcqeit uo.ln plrocrlr ]i trraf I{rlrrrro\ry
norotiy xsocronoft [o.rrflprrocrrr. o4uano ara reHreHrll,r.fr crarrogr,rrcs 6o.leb
otqer,nuRoff, eciTrr BrrrAo.ltr{Tr, /Iarrrrbte, or}rocfltqlrecf ri til7ri;Io,\,ry rr.rny rpy1111
:trflTCI{.

Ha pnc. 1 nlrlrro ralii.tie, rlro AarlHbre, orrrooflrqlrccfl ri rpyn11a1r rrflTerr BTo-polo TI{tra' pacIIo.rIilIaIoTcff oTHOCUTeJrbri0 ocr{ op,lurrar rrI,r?]ie, qr)rr Aar{rrr,rc
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(rennue anauriu) Anf rpyutr uflrell uepBoro ruua. fIo-sI'IAIIlIolIy, 3TO yl{a-

SbrBaeT rra To, ,ru , cp"g*relr paa6altaHcIIOTOI{OB BeIIlecTBa 6olr,ure B rpyntrax

tr.areH c 6oll,rr,rm, oiofrugon* 1t4"tu 0ro rpyrnLl Broporo ,aua)' Be,ru'Iu-

ru-orrrolnauufr' Frrrof FxB B cpeAHell 6olrxle eAI{HI{qbI AJIfl rpytrtr trflreH c

6olnuralru no Irilou,aArr lrrrTHalrl{ Jll4Al{pyrcIlleii uo.u.nprtocTu, B TO }He BpeMfi

yIlpynfl[.gTeII0AoMIIIII{pyrcqI4IlII4IIoIIJI0UIaAI{xBoCToBbI}I,IIIflTHaI{I{Be-
lr""iuiru F urrol F * B cpeAlreM MeIrb[Ie eAIdrIIdqhI' floc'teguee ]\Io]rier cBr'IAe-

TeJrbcrBoBarb o rop, qro coorrrorueHrlfl rIJIoIqaAefi IIflTeH nlrAlrpyrcu,efi ra xso-

croBofr qacrlr rpylnbr orpax{aer Ao HeHoropofi cteuerru rapaKrep paa6alau-

ca Marnr4THhrx rroronoB uo axrraeuofi o6.uacrra B qeJrorl (rourree, troronoB trpo-

goxr,nofi cocraBJlrlrctrIeff llarnrdrHoro uona)'
Taxlrlr 06pa3oNr, r{3 r4B,rro}(eHr{olo BbIIUe CJIeAyeT' rITO SaBIIcII}IocTb cTe-

treHr.r paS6arurra, rroroKoB BeqecrBa B aI{rLIB}IOii o6nacru or pa36a'rlaHca

MaIHI{TIrbrx troToHo-ts s rrefi r4MeeT cloxiur,rfi xapaliTep I4 cB.fl3aHa co cTpyHTy-

pofi u cTpoeHr4el{ rpyll[ corHerrHblx II.gTeH, T. e. c IIX TI{IIa}II{ IIJIII KJIaCcaMI4'
- 

3. [.rrn Bbl_frBJreHr{rr oco6enuocrefi pae6alaHca uoTolioB BeqecTBa B 3a-

BI{CU}IOCTrr oT BeJurql{Hbr Harrpflx{errHocrr4 trpoAoJrbIIoIO rlaf HIITHOTO nO.na (fI 1)

Ha riaprax rrorr{ JlyrreBbrx cHopocrefi 6auru BblAc"rlenbr yqacrHlr, llilillT_I
noTopllx cnyffiIlJll4 I{Sofayccbl co sllaqeHldr{Iul{ }IanpEiIieHIIOCrI',I npo[oJIr'HOII

cocraBn.f,roru,efr N{arHurHoro rroJlfl, paBI.Ibur{}I 0, 20, 100, 300 u 600 ac. Ycact-
HE, orpaHr^qeH,bre ;;*ri"a"^* 

'u 
tOO ?c, Barll4r'aror B cpeA,e, oxo.ro 2/3

o"Lqul" axrusrrofi o6.,racru. Ha rapT ax upoAoJlblloro rlarrlrlrrloro uora (ne

;;ilfrr;t;; aaecr) IrolriHo 6uno nu[etb, alro r{Borayccbt co s'aqe,r{errr 300 ac

Jlelriar, fiaH trpaBrIJIO, BHe trflTeH; OHI'I np0x-oAgr s6ruau.tuerunefi rpaHl'Irlbr

uonyreuefi uoi.r, rruorAa trepece^arcr-ux. tr{aorayccbl B 6L}U ec AoBoJIbEo xo-

poIIIo otrtrcbrBarcr lioHrypbr uonyreueft tr.gTeH I4 pacIIoJIaraIoTCfl B OCHOBIIOTI

i"i"p" uux, n6lllald rparll{Irhr rIoJIyreH' - Sotoc{epa' Bue lr'flre}I yqacrxra

c Haupfl)rieHrlocrr,ro troirfl, 6onr,ureft 600 ac, Bcrperlalorcfl peAl{o, tr'Ioq,aAII

I{X I\{aJILr, a tlecTa pacllonor+ierrE.fl B OOTTOBIIOIu cOBnaAaIOT C [Opa]\III. ouracan-

Hafl r{apTIrHa paclpeAeJrerrlrfl Iranp-E}KeHHOCrefi IIpo;tro.IbIIOIO }IaIHIITHOfO trOJI'A

aHarorl{qHa rIpI,IBeAeHrIoft s [8, 91.

B upegetax yqacTnoB, Br,rAeJreHHLIX yI{asaHIIInIIIlt BbIIIe I',IsOIayccaMI{'

6r,IJIu aHqucJreHr,I uoroHu uoAHl4Nfaloqerocn (tDr;; I{ Orl{e'[bHo rloroltfi otry-

cxarou,eroc.fr (ou) ; neur,ecrna. tr4rrgexc i oena.Iaet npItIIaAJIelI{HOCTb BbIqIIc-

JIeHHhrx BeJII{qIlrr OIIpeAe.TIeIlHOt{y yqacTlty. B narttell c;lyqae Be"]II{suHLI UII-

TepBaJroB llSuenelufi lranp.slrieHrlocTI{ IIOJI.s A-[/; paa"]tuvaJII4cL AOBO'JILIIO SIIa-

qr{TeJr},}ro AJr.E Ha}ii-.AOl.O I,r3 Br,rAeJreHrrbrx. yqacTl{oB. flOarony, qro6rr troTol{r4

Bem,ecrBa Ol, "rryrp, 
erl4x rIIrepBaJIoB 6r'Illr cpanrulrtr'r Apyr c ApyroilI' BBo-

AIIJracb BeJlrrqr4Ha IroToHa lIoA'beNra u otryclia_Ilufl fa3a, rIprrxoAflIllaflcfr' fla

e4uurauur,rfr r{HrepBan rrarrpfiHeHHOCTI4 trOJLfI $il LIIi. l]TIr nelra'rullbl OIIpe-

AeJrfrJrr4cb rro AaHlIIrNr qerlrpex ,l,yorr, sanl4ct' IIarlilll:-::_ tro'rlfl B Iioropbrx

rrporrBBoAr{Jrac6 c aBrorraruqecrioit Horlrfleucauuefi narteltenuii lrprtocru. llc-
uirr,sogauo 14 Hapr no"nt{ ,ryrleBntx cxopocteir'

Ha ocnonaHrrr{ AaHltri\ Brna{rrCJreH]l1-fi. 6ulitv nocTpoelllt AI{afpa}IIlbI' Xa-

palirepl{Bylonlue rroA'beNr ((O,,);/Al1;) n ouycriauue ((tJt);/A11i) raaa B saBI,I-

CI{nIOCTLI OT BeJIIatr.IlIhI Iialrpniliellllool'It I\IaI}Itr'1T1IoI0 nri'tt'fl' Tarilte AIIaIpalrMbI

crporr.rr,rcb uo riani;1oii ,,apie ilo"rrfl "rryrreBllx cliopocrei'i_1.rx parloHoB, 3arl'rlrb1\

,o.r"nn roai,oiil rn o";1n.rurin cenep,ott ilo"rtrIpIIoCr14. .Xorn. AI{aIpa[rNIbI, [o-
arpnatr116r" uO ua6;rrO4e'1lI{fILI paS.uI4qIIInI aItTtr'lBrtr,tx 66.rraCteii, r'r paa'll4qaJIIICE,

IIo BeJluqulle IIoToIioB /lollo.xblro SIrAqI{TtrJlb}r0, Ito B II('.rIO}r orru 6u.nu troxo}Hll'

,I[;ra nr,rlcrrctrnn o6ulur cnoiiCrs ts pacnp0Ae.IeIlI4tr{ IIOTOliots BeIIIecTBa oT

Bejrrrqr{Hlr Harrpfririerruocrr{ rro;rfl 6r,r;tu noctl)oeIILI;1nc o6que ArrarparIrIbI'

Iro AaHrl,rNI BCeX ariTr4Bgr,rx o6.racrcfr: o4na - /t.'ra pariiotton, 3ilH.sTl'IX IIOiIell

ccneprrofi IroJlflplrocTl,r, a BTOparI - AJIfl rririrroii [o.]IflpIIOCrII. Tan Hax neru-
qr.rlrbr IIOTOI16R I(.rtfl pa31llr\ a11TI,IRIIIJ.x O6laCrt'r"r pa3Jlllqa'[ugb AOBOIILHO Stla-

qlrre"rbrlo, To A.rrfl uocrpot)Ilflfl o6rqux Auarpa]\ll\I nepei{ ycpeArrcrll4elI AaIIIIIIx
trponoAr4.rroco ,, ,,olrn,rponarrr{e. ouo ocyulecrBJlr"rlOCb c+gAyloslNl o6paaolr.

Ha?r{Iafl Bc,irr4qrrrra ilo'roria no}lCIIa I{ OnyCI{allIIfl I.il3a (Oi/41/,), nplrxo}('r-

zJ;)



(t .nn

-.-.,./14. (Qo+qtnlr'"

J00 0 ?nn ann uuuu //ll t.L
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Puc. 2. !ltarparrrtrt paclpe/IcJrcrllls cpcArrrrx EopMrrpoBarrEbrx 3Earreflnii rroronoB noAre-
fla II OlyCltaHllfl Rerr(r]CTBa A.rIH paiiOEOB ar{TIIBEOii O6raCT[,3aHflTbIX ]Iar[]rTHIiI]t tIO,Ie]I
ceBeplloii (a) rl rtt;rirroii (.j) lo;rtrpuocru B 3aBrrcrnrocTrt oT lrarrpai(eHrrocTrr trrarfilrTrroro iroJrfi

II{AfICA II|I O]IIIII{{III,Ili II]ITCPBtlJI IIANP'{'IiCIIIIOCTI,I NO.tr,E B AAIIIIO\I }:SACTITE,roll r'rxr{ rrrroii Nraruurrrorl fionflprrocrrr (p), 4e.nu.rracb rra BeJruqr.lry cyrnrapHoro
uororiir rrctrIoc rBir ((l),, I (l),,)r, : {) tt,D,), -F irlr,,1 1} , r.rB}TCpcrilroro rro BCer\II r )t
vqacrriaNr ariruBrr0ii o6.[acttlr, 3ar{rrrofr coorBorcrByroqc.rl tro.lrflpuocrr]Io (p)
MAIIIIITIIOf O IIO"'I'I.

flocrpot'ttnr{e rtlIIIL\I o6pa;;clrr lrrirrpa\r]rr,r 1.;rx p:rfionoB arirrrBrroii o6.nacrlr
c ceBeplroii u roitltrofi no.TIupIIocrr,ro trprrBeiiclrLr Ha pfic.2. fIo ocre opArrrrar or"rro-(I). 100'ifieHr,r 3Haaretrr{fl cl)r,l(rr}r-\ lrop,\lI,IpoBililrrr,rx B0.rruqr{H rroTorioB 

^i; *+J;(4la -v4o6crBit vxttloiriorulbtc IIa 100), a rro ocfi a6crll.rcc 
-Brraqcrrrrfl Bo.,ruqr,rg
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HarrpfliliclIliocrI'rIIpoAoJrbrlolo^-lIartllITIIol'orloJIfII't'3uaucuun'orHo-
csrqr{eori ,. yrur",,.un;T H;> G00 ac, r. e. ro cylqecrBy It tr'trrlrarI' or}Ie-

q0rILl UrT pIl\oBoti 
"IrIIItrrcII 

'

Itartnr.r4,orr3lir{nrparrrl,pacnpt}lli}.-Io}ur[cpeAIIIl\1{op\lrlpoBa]IIIblxBHa-
.IcttrtitRo"rluquHo.,,o,.ouBeIIIecTBanogo6trt,l,l.g'II0[ottaSbIBaIoTCvtrdecT.
Brrrrrrhr-\ riaqecrB.rrnrit-pnr.ororl'1 s gattr'tcnlfocrl'I or tro'rrflpllocrll IIarIlIIrIIoro

uo.rrq. Ila arorr ocrroBanir.r 6r,r.rn rocrpoerra ogrra o6rqtrn Arrarpanlrla cpclurl'ir

}{opNII{poBalllIbIxSll'ilqerruiiuortlttoRll()ATJONIal{ollycliaHl{flIiI30BB3aBI{0II.
lrocrrr or Re.,rrrqr{rtr,r rrall)r{r,rielr}rocr'}I rtirrrILITIIoro utl,lR, 6o3 Yqera cro rIo"rr'ap-

rrocrr,r. orra upr.rn.r.rr"-,iri pr. il. a. I{a c.roii;luarpaNlrlbr rllrllllo, qro pactrpc-

j{0,,I0iII,IfIcpej(rrllxllopIIupoBa}IIII,Ix3IIaqCIII4iinoToItoBBelIIeCTBaI{lIeIoTIIilIi.
CII'\IyNI B o6.rrrcru c.na6r,lr IlafIII{TlII,Ix no.lreii ('1I11 1-20 ec). 3traqratc".rr,garr

A0.IlgIIoTottoB]iilHIIoAiIl,IIIamqeIocfl'TilliI{o[ycrtaloqeloc'IBetrIeCTBatrpl{-
\oJu{TCn uit yqacTrrr,l c xIaIIIIITIIbINII{ IIO.TIflIII{' }Ie}IbltlI{NII{ li00 ac' I',acnpcTltl'ttc[ux

troTOIiOB IIOAIIlIlIaxlIIlcrocfI r',r oIIycIiat(]Il1eIOCfl ra3a IIe cI{IIMOTpI{q}I}',I'

l.Ia plrc. 13, 6 uollaealla Ai,Iarpa\rNla pas6a"rlaHoa rloronoB eeqecrBa' Ofla

" 
p,'r*;";;., "n6o't 

paBItocrL cpol\r{ur "opot'po"a'i'll}-'1:::"oB 
otrycltarou'e'

[oC,II{tro;llll{}Itl}olqeIoCflIa3arrayu.,c,:,..rxarirlrgrrojto6"tacrrr,orpaHllqe}I_
IIhIxCooTBt'TcTByI0uluIlI{I{3oIayccaxltr{'I'IIIoJI}'qeIIa']:1.:1}.,uo"AIIillpilIINIl,I'
rprlrloAeIIlto, ,, p#" ;l '" 

ritt i'n"' i3 sugtro' q'o^u n""'l"noii o6'ntrcur n paiio-

IIilxcocIa6bII,I[NttlIHtrITHI,I}IlItro.rl,IItII(Hl/-20l)I,I\ICeTIIecToIIpeI,INIy-
ru,ccrBoIIuo ,tugotn'' ;"t; u pairorratt " "i''o"t'' 

6ri'ulurrtNlt celr 20 ec' trpe-

o6;ragaor o.ry"no,,,t 
" 

"t'qtt'uu' 
Tart tiatt B IIe BoBNIyIqcrIIIoii t[oroc{epe r

xpolroc{rt'pt'cyLq,CCTBylo,rpaBCHCTBot[o.l'oHoBtroA'be]IitI{otryClia,lI14flra3a
[10], ru. ,Iro-"'^'n'n*lv'" 

".f' 
ne6r'troqrtr'tft rIoA'LC]\l l'a3a R o6'rac,n cJra0bl\

rrarrrrrrHhr\ rlo.te,n B iia^oii-ro Nlepc rloiltct 6r'rts cB,{3aII c upco6uag'allrrerI

oflyctiallldflo.,1"",nuntexpafiorr...*...^",,''oiilo6"-racr.u,rAeIIaIHIITIloe[o.JIe
arraqr,rrcjrbLro crrjrr,Hee. Ecllr npuuflTr,, {To tr.rrorl{ocrlr Belrr,ecrBa B erlrx palro-

Hax artrl{Br{oft o6,rrac,ru B cpci(IreNl..oj\r{HanoBr'I, ro ue6lr:ro'rrrr'rfi uog'ueu ra3a

B NILlcTilx c;ra5r'tx lraf IIIITIII,IX I1o.rlel{ ]Iij lioNt[L]HCIIpyeT na6t'rTo'Itro0 otlvcHaIII4Cr

BerqccTBa s ocrtr.[bHOfi qacTII atittasnofi o6rtrcru' I{tl oCIrOec i\allIIl'IX' Uctroilb-

sOBattlILIX Air[ flocrpoeHrIfl ArrafpaNIM prrc' 3' rro;r$ro rn16O OqeHrrrr' coor-

IIorlreiIIdfl NIciHAy cpeAlrr'IMu u''o""oc"itr{ BeqecrBa B rlecrax co c;ra6Lrnn

(Itn 4 2t) ac) rr ;;il;;; 
-1n,r2 

zo ec) Irarrrl^rIILINII'I fIo.rInLIIr, neo6xo-

AI{NIt,Ie 4r, ,too,oo*i;;ffi ,ne6''ro!1'oto olyc*aHrrfl ra'a rlo illiruBllofi o6'lacru

RueJlolt.OrlerrrilriloItaSbIBaIoT'qTog;rnuornoitltollfleHcirqlluuorotiosrreo6--
xoAIIN{o'qro6r,ttr"rloTl{ocTbBelq.ecTBaopai,iorraxc..ra6sr-tltaIHIlTIIhIxtroJleu
trpeBbt[IaJra ,p"t"i"o " 

a-a ,qn'o 
t'-'o'*iot"u (cpcgnroro) BelqecrBa B ocraJrb-

nofr sactrt 
",',r,""u?*o6'oncru' 

Boupoc o trepepaclIpLrAeilerII{I{ fioroltoB Betrl'ecrBa

[tc}IiAy o6;rirc'rgrtlr C CI{JIbHbI}fI{ u.,c,t...r.6In.u1 NIaTIII,ITIII;I[{I4 IIo'lIfllIII troJIIIocTblo

Ire flccII lI lly;liAaercfl B Aa'rt'sHeiituelr I'I3yqeIIIdrr' --::
/+. Br,ture 6t,r.,ro ynaaallo' qTo p.-.1.,,,n,,,n,o rro l'ilfHIITlloii no".rrrprro:T_11.-:",j

attrrtsirtlii o6ltrc:ru rrc flortaBa']Iu cyilr'ecrBeIrrIbIx rtaqecrBerrilbrx pagirr{qulr B

paCIIpeAeJIcIII{I{ lIoTo}ioB fioilHIIrIaIoIqL'IoCtt ' ' 
o"y"]:]-'"rr{cIocfi BCq'eCTBa B

3aBI{cI{MocTII oT BeJII,lqI4IIbI }IaIlII{,,,o.o oooo (crrr. puc. 2). R to }He Bpell,{

cTeIIOI{bpaa6a.,r:rrrcirIoToItoR]}cqecTBaCBflSa]IacBeJll,Iqllfloiiractpytitypolr
Ipv[tltrflTcll.lJcsneI,rcDTI,I\II{]ITepccHopaccrloTpeTbpa3.-IficuflBtro'[CCIio.
pocrt,i,t I{crri;Iv qacrrr-\1r{ aHrIrsfloii o5.-raciu, coAOpiliaIqIdIII{ IOIU{IIupYtoxII{c

I{ltil.IIIJCIIon,1Iolqll/],II['ITllil..IoqrrocpirsfpirIluqeiII{eaHTI,IBIrotio6.rac.r.rrrra
yqilcrltrr' IIpfiIraI'[eiliaLtrI{e I)ii3']IIiI{IIbrtrt ""'i'nn'' 

}rcRoSnIO?IiIIO' floarortv 1'ra

yritnarruor'i u,,l"t"l''i"'iliin" ou'"" ptrBAcrrlrlo po"{rll:11-u"r'r pafioru't itHrI4B-

uoii o6.,rac.rtr, BilHflTrilC rrilrrrr.{Trlr,rrr,"riairt c IIo.'rIflpIIOCTblo AO]IIIUII])Yioulcfo

ufrrl{a Ir NIaTIIILTI{IJII ,,o"'IcNI rIflTL'Ir rporrllrorro'1lo;nflofr- [oJrflplIo'JT]i '

Ilpuuerrerrrroepa3Ipa}II,lq0IIIIe..a,irunrroito6'lacriaIleJIaeTRo3lIo],IiIIoC,IiI
oIIpeAC.IIITI, BI{JIaA B ,,o,o ",,npoctcil 

otlc;rrur,rx 6.rrraSrio pactro.rI0;,ti0]|lJI,l\ IIiI.

,rcil ogfloil no.:rflpllocrl{, IIO [0SBOJIfl0T rraii'rrt IIeHOTopr'Ic paSJII{IIil'rI l} IIO"LIX

cttopocreii,.n,,o.,nu,'cAorIIlIIIIpylotu.I{MIIE1\tcEI,Itrtr}II(IIoII.xoItli};\iII1,i1.]ta-
MI,I. B upegc'ra\ yrlacrltoR' orpaIrIIqcIIIIIiIx uSoraycca]rlr co SlIilllclIILl]Iu
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fTadte,u
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Pllc. 3.. .,(rarpannruu pa(,fipcAe_
.reunn (a) lr paa6a,rauca (61 i,peg_
Errx HopMrrpoBaHHr,rx gsaqcrrrri
IIOTOI{OB lloAGerra rI olrycltaEIlff
BOX{CCTBa B 3aBIICIIIIOCTII OT IIa-
trpffxierrEocTrr Mar.Errrrroro lro,1rfi _ 4,,

6OO fl11 , zc

600 41,2,

0, 20, 100, 300 u G00 ec,'Hrrrr Br,rqrrcJreHbr cpeA'r,re aHaqerrrr.E orr{oue'rrtnorolioB (@*/@o), cponHrrx no fi,rorqaArr cliopocrofr ro4tenra ,r rr otrycriaHE.s?ro ra3a ((ro,"); : (O,,,,);/(S,,,r,);, r,,.te-tS","i, :-"-rff o- sacrtrr AarrrroroYIIACTIiA' SAH.fITOIO ABI,IHiEIII{I]}I B OAHOII }IANPAB.iIEEI,IU). IIU;riE 11PIIBEAEITbIBbIq],ICJCIIIILIE BE"lI4qI,I^IibI. fIAITTrr,TC, OTHOC-fItrII,IEC,{ H (OTiPCCTIIOCTI{) AOIIIIHI,I_pyrcqero *rrrra' o6oarraserrr,, a""r;lrrnrorr. ilp"r"g"ii; -rrn 

^" alraqeHrrr{40nefi u;rorla4eli vqacr^oB 1.t,;, n"rae.nc.Irrrrix ..,,o ]rarp.fiifieHrrocr.frrr [o,rrrr,tro orlrolrerrtrrro ri uonrrofi n"rrotrIailrr aHTrasHorl o6.,racru.Br'r4uo, qro BeJrrrqr{}ra or}rorlrerrrr.s rroro^oB ,etrlecrBa Ha yqacrriax c ilrar_rrtrrrHrrm{r{ rroJr.Ei\rr{, rrpetsr,ruaroruralru 600 ac, (r. e. 
" ,rrrr*, 6", n,ra,rrrrrerl .racrr.Iuo;rytcnefi) 6o'nltrre, qerl /lnq cocorlll4)i l'qacrrioB c rrerrbullrNr tro Bc,rr,rqrrrre trrar-HIITIII,IilI UOJIEIU. DrO' UO-NI,I;1il}IOTIY, O6YC.ION"IETIO B.]II,IgHI{EII IIA PEII4CTPAIIUrcJryqctsbrx cHOpOC'refi B. tr.trTrrir\ DBCpUrc/l,BCrirr\ rBr{irierrr.rii r.r a0$cHra ;;;a;i-iralrcflpoBltrr ODI/ I1 I , l2l, oprrbgrrl"ro Ii BaBLrx€rlrrrro Be.irrlrsrrrr @r/Oo.Hccxo;rr'xo 6o'rrrtuee no B..IIIIqrIrIe orrrolilerrr{e rroroHoB Betrrecrtsa [pI{ rrarHr.lT-Hr'rx [oJrfr'\ 300 ec '<H'<ti00 ac B qacrrr anrr.rnnorl 06"racrz, cogep;riaqerlAoIIITEI{p}'roqec nflTrro. _\loirier 6r,rrb ceflaauo c re}r, rrro arI,I },qacrFi[ Bri,rrrogaror
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Il, ec

(O,'/@n) *

(,DJ,i,r)

l'rv n'fcen

l'o, )

rn, ))

?rn, )

s

r113

-lJ4

)-134
0,{70
0,201

0 -20 20-100 100-300 300-600 >600

1 ,76 0 ,1r8 t) ,35r O ,45 0,50

1 ,49 (t ,ii (),4tj 0,33 0,52

-11+6 -12;l -131 -239 -259

:-287 +361
t-a ql1.._t/J 

-Ltt

-l- 1 88 i- 195

0,029 0,066

0,029 0,026

+16!* -i 207

- 135 -140
-i r50 -1 167

0 .145 0,068

0,186 0,080

qacrb rroJryreHotr-r [.sTerr. ,(eiicrunrelbllo, I{3 liapT no.rlf ,'IyqeBblx cltopocTefi

BIIIIIIo, qTo xoir]\rbr aBepurL.AoBCrir4x ABIdfIieHI{ft qacTo trpocTllpaIoTcfl 3a npe-

;..i", troJryrrit{eii nflrerr, a cor.'Iac}ro [13], cliopocru 3tsepileAa reNI 6olr'utc'
qeNr 6oJlbllte n"'lonlaAr, tr.sTrla. -. o6racTu c ua_

C pan ttettuc Be,[IIqtr{H' orHoc.str{rlxcfl }i yrrilcrltarf alirI4BIro.I4

trpr{trreullocrflI\III [o.]rE' saIi,rIIOqeIlIIrixlrl " 
t'p"g,o'ut (20-100) ?c v (to}-

300; ec yr{a,LrBalor rra ro, qro R plriotrax c 6oJrec cI{"rIbrIbINI Nrarr{r{THLIN{ rloJre^{

paa'6a.narrc rroTorioB Beu{ecTBa 6o.lr,ure. cpegnr,re IIo trJlotrlaAl4 C]iOpOcTI( ]iafi IIoAb-

eNta, Tart rI ollyct{aHl,r.s TaHifie 5o.,rr,tre B o6ilacTfl 6onee crelr,uoIo ]IarHI{TIIOTO

iloJIfl. Ilplt yHaSalrEr,r\ Br,Iluc IIatrpfi(eIIHOCT-sX trO.rIfl cTL'fIeHb pi]S6aJIaHCa

uoTorioR BCtr(OCTBa B (OrtpecTHocTLt) AOIII{I{I{pyrctr{I'Ix [t{TL'II 6Olr'ruc', qell B

(oKpecrIrocTII) NIL)llbrlrrrx II0 u"IoulaAl{ UETeI{'

Bra^no Tari[iLr, qTo B ITCCTaX CO CJ]a6],I]III NItlIIII{THLI}II{ tro,rl l}{II H',t I
.<20 ec upO06.rIaAalII{e IIOA'LeNIa BelngCTBa BbIpa?riello CI{JILIISC} B ((oI(pcCTII6CTII)

AoNII4}II{py0trtrIIx IIflTeII IIo cpaBIlCIIIIlo c (oHpecTIIocTI,Io)) IIeHbIUI,IX Ir0 ujlollla-

;;;;;"1i B o6racrn rrarHrdrr{L,rx rroJrci{, rpeBocroAflrru{x 100 ac' cpeAllrle ro
nJrotrlaAlr cliopocTrr [o Be,rlusl,rHe] 6OiIbLIe B ((oItpecTIlOCTII) AONIIIIIIIpyI0IJI,eIO

ug1,Ha. 3ru (r1riTtr He rrpoTlrBopcsaT f[trOTe3e o Ha"rltrtq]Iu oTToIia rlefllecTBa

r4B tr,Irclr B aiirllBHofi o6tracru, I,I, flo-Bl{llllxloNry, yria3blllaHlr lla ro' rITo B

i(()r,p*no"rr,r)) 6o,,rbrrrlrx rr.srolr orroli tser{ecrBa npoltc\oAI'Ir 6oJIce ullrelrclrBrro'
'grrn.r"rror" 

Aoncft rrJroula/\er"r (si u si) yqacrrioB c pa3"Tll.1qublr1l'1 ]IarrpHx(eH-

HocrrIllr [ojrr{' [oIiaBLIBaror, ilro' ec'ul{ s irnr[nuoii o6;racrr yqacroli c II ll >
> 600 ec (r. e . tro cyu,ecrB\r.u"rHo) oAnoii'ut11Tl]-:1-="o1:l]'o""uorlJroqaAu
-6oruu,,, 

vtlacrrta c II ,r>600 ac [porl'IBorro'rro?HIIoIl flo'rlrlpllocrrd' To A'n'r

u.[otrIt]Aoii yqacrlioB c Il ,t --600 ec, BaHflrtn-{ erl{xI,' ,,oilrpllocr-Etr,Il' rrtrIoer

rnrecro o6paiHoe coorrro[reirr{e. IIoc.re4uee cBl'I;lerc"rlbcrtsyer o roNI' qro piIS-

6a;rauc NlarrrlrTrrr,rx rroTOFiOB B p.rfioIItix aIiTI'IBIlOfr O6.XacTtl c cll.rlb]Iblnltr{ (H n )
; OOO ac) n c;ra6r,r*ru (II f; {600 2c) rIarHI,IrIIblNIII ro"I.fiMl{ }{nilpaBJIcII B IIpo-

rrrBorroJroirirryro cropoiry." 3ro cor.rlacyercrr c pc3y.Ilraroll f[' CreuQ1o [14]'
Paa6a,raric trorolioB Bou,ecrBa B rlacrrl :lltrllBllol:i 06"'Iaorl'I' [pl{rraAnciria-

qcft tro.rrflprrocrr{ Ilorrurrrrpyrotr{oro trr{THa, 6o.u-uurc, :,o}I B O6lactu, Co[epiliir.-

Iqeit llggr,Itrrre uo finorqaAll ilqT]Ia [poTIlBoIIO.ItOiKIIOfi [O.]Ir{pHocTII: orr/os :
:- -0,6, 

; rDtr/(Do .= 0,tj5'.'3.ro rarolurcfl D oor,tacl{tr c rl3rro^nr]ir'11 ,.^1.-l;
C,,,,rn, o6puiont, llbr BrI;uIrI' tlro clrtrlocrBycr pas"rrlrque R rIoJIe c^opocrerl

NroiriAy qacT;l1lrr anrusnoii o6nacrrt, 3oIIflTblNIII [O.rIflpHocTblo [g1\II{HI{pyrcq,e1o

nflTHa tr{ Nrar}rr{T}rr,rtr iloJretr fr.rrroII flporr{Borlo,lToxrfloii noJrflprlocrrl, [o-Br4AI{-

trolry, OIIO 06yCiIOBiIeIIO MaIIIIITIIrIIII{ tIO.lIrIlIIl I'I paBrleparIlI IIflTeII' rrpI'IIIAA-

rextatrIIIx 3TI4NI qacr-fl rt aRrr'lerrort o6uactr'r'
5. B eari"[toqe]rrre noABeAe]{ IICIiOTOpLIC IITOfII' I4av'rerrnc iloiiaSLlBaeT'

tlTo cyE,ecTByeT oIJ.fl3I, paa6a,tauca IIoToItoB BetqecTBa c pa36a"rla]{cox[ IIaIIIIIT.

rrrrrx IrororroB ts aKTrrBlroii o6,uacru, r{oropafl SaBIrcI,IT or crpoelrr{fl rI crpyli-
rypr,r rpyfltr frrrrerr. B pacupe4cJlelll4flX trOrOIioB trOAIII{NItrx]IqeIoct{ II oflycliarc-

trIeIoc,fl Beq.ecTBa B SaBIIcuIIoCTII oT IIafIp,'I}HeEIIocTII i\Ia].IIIITIIoI-() IIoJI,1 IIeT

cyrqecrBel{Hr,Ix HfleecTBCHHLIX paS.rIIquIl A,lIf paiiOHOB aIITI'IBHOii O6'rraCrU

,C pitBJItr{tIIIOft rrarnurrrOft no;rHpuOCTI,IO. 14NIercU,lICCfl paSJIIqu'{ B IlO'rIe CIiO-
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pccrefr IIe,r{Ay pa3}IblrIII yqacrxarru arirr,rBrrofi o6Jacrlr cB.rraarrbr c pa3rrepa}rnr]'areH rI c BeJll{qr{rIoii uanpn;xell}IocTu trrarHr.ITrroro [o.rrrr B arr{x yqacrr{ax.B rrecrax anrrasrrofr o6.ro.rrn co c;ra6r,rrrlr (tty iii ac) rrarnr.rrr6runro.irflrrtrr na6nrogaercfl trpcrrlrytr{ccr,erilro. noA'err raaa, a B rlecrax c Hatrp.a_ilierrHocTr,ro rfarHr.lTHOrO ro.rr.E Hr'> 20 ?c - onvcHarrrre raaa. Bue orraHnpeo6'na,qauI{e otlrg1i211LL[I raBa ni,rpaxreHo cr{.rrr,Hee rra ysacrriax 6o,,rr,urlrxrro BeJrI{qIrHe }IarrIrITIrr,Ix no.rreil. Ifa;rresue ue6r,rrosnoro oogr,aora raaa B }rec-Ta'r c.,Ia6Lrx rrafrrrdrHhrx uo.rrcfi, Beporrrrro, cBESaHO C npeu]ryqecrBer{Ebr}rotrvcnallrrelr rasa B ocralrbuofi qacrra arirusHOfi O6racru, 
-A,rr" 

r;"o.r;,;;;;6a;rauca Mg?r{Ay troror{aNrrr troA}rlr}ramtrreroc.rr rr otrycriarcqerocfl BeqecrBarro anrrlBrlofi o6racru B qe.irolr, naH rroriaBLrBaror oI{eHHlr, rpe6yercr, nroOu,nJiOTHOCTb trOAHl{lt{arcqeroC-fl Ia otrycxarorqerocfl rasa B rrecrax cua6r,rx rrar-rrtrrrrrbrx uonefr B cpLrArrenr 6r,r.ra nplrlrepHo B 3-4 paaa 60.urrue, qelr B rrecraxC CI{JII,IIbIIII }IATIIIITIIbIIItr{ TO"rI.H}II,I. O4rrAriO }IE ,ECHO, TiAri IPOI,ICXOAIIT IIEPE_pacupeAeJIellr{e rlorolioB Belr{ecrBa }rerriAy 3Turrrr pafioualin arirr,reuofr o6-,JIACTE.

- Antop ucHpeHHe rpI43Ilare.[e]I Ar.rperiropy Itprrrrcrioii acrpor[uar.r.rccroiio6cepnaropl4r{ aliaAerluxy A. E. Cenepuo}ry Ba Bo3}roirrHocrr, tro.irEaoBa.lrbcrIrarepr4a.rralrlr na6;rro4euufr o6cepna"opulr, IrayqHolry pyrioBoAure.rrc c. II. fo_tracrcriy 3a rro,[e3]rbre o6cy;ri71eilufl n rtrcHHbre aarreuiHua, n. lr. Ioopo,pn-Rlrrry r,r B. A. I{oroBy Ba rporrrerure pynonr,rcr,r.

llor6pr 1974 r.

Jnreparypa
l. B. L'. ( rttertutt,a. ll;u..tipulrcxoii acrpoQrrl. oric., l1160, 2:1. lgi.2. ('. ll. l'onocr,x. Ilan. ttpirucxon a;;;;d;3. o6c., 'l,Jb4.' :;r." 14:'3. r'. tl. t'onacnn. T. T.Il-on. IIan. trpu*iri;l ;O"O;;'.i0"..'ii;u. 4t_42, tS.4. ('. il. l'onacrux. T. T. I!att. f fru. X!"".i*ii 

".ip"*,i,,ir,;;:.'iti;:. ,,S, 3.'!.. 4,*,_il,.llptaweo. lhn.' Itprrricxot-i.rpo6,,r. .rd..,' li;i.-iZ.'1U.o ,rZ{. t'onacnx, *. D. o.,tr'1,a, T. 7. 4;;.it;;. iipi,ir,.^,,ii'..ff,n6,,,,. o6c., t963, 30,
7. A. E. Ceoeonwil. IIrn. I(pr,rrrcxoir acrpoQrra. o6c.. .l g(i7, 36, 22.p. p. B_yx_6a.'tr{an. t{pu-rrcxuri acrpofirrr. o6c.. tsud, 23,'':ij.' --'
9' B' E' cmenanoo. c. il.-t onacn;.'d;;. Iifrr-rrcnoii acrpo(rrrs. o6c., 1962, 2g, 1g4.1.9. C. l.I . l onacpn, T. T. llart. f f lu. Xp"r.*,,ii acrpo$rra. o6c.. jg72. 44, 4i.11. C. n. fonacrcx. A. D._(eceprtr;;. 

-C5;;.,;;,0,,,-..,u,,r,rn. 
lll04. ,\i lz, 4J.12. P. H. .[Itcanoe. urs. [ipryligx;fr 

"."p;,t,,;;. "d_,--igaii, iil-iso.-
!1. T. q. Kinman. J\ronthiy N9i"* ii;i."i-;i."r. Soc.. lir53, tr3, 0t3.14. J. o. Stenfto. Acta Un'iv. t"tl., Serl'l'ii"tSCt, .\!'35. 
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HAA LLfl AY CCCP

1{3BECTTtfl I{ P IJI II C Ii O ]I A C T P O (D II 3 II TI E C Ii O II O }I (] E' P R A T O P I{ II

Ton LIV, 1976 r'

o fPltocTHofi TBNIIIBPATyPE (CIIOt(OltrHOIOu COIHIIA
B CAHTTIMETPOBOM iUIAIIA3OHE

d. Co. EauyPnn, H. H. EPtomer

Ha ocuosasrrrl EccKoJrbrulx qrrfiiloB ua6,rro;leulii ua 22-rterponolr paArroreJrccHofle

Itptrncxoii acrpo{ualruecxori o6cepnaroprrrr AII CCCP ra BorlIIax 1,9; 2'5 rr 3,5 c'u c upI{BrIo-

qe[IIeMJIIITepaTypHbIxAaIIIILIXIIaApyfIIIBojIEaxIlojlyqcHo'IlTo,]pt(ocTIIa,ITeN{[epaTypa
<cnoxoinoro> co;rnqa B CaIITIIIIeTpOBoII Allarla3oHC pacTeT c l.lrtttt'rii no','rur'r Irplr6rII3IITeJIr'EO

no aanony 1,'l'.

oNT}IEBRIGTITNESSTENIPERT\TUREoITTFIEQUIETSIINATCENTIN,IE-
TERwAvELENGTHS,ITy,{.F'Bachurin,N,N.Erjusher..-Ilremcasuronrontsmade
atl,g; 2,5and3,5cmrvavelengthsbytho22-mratliotclescopeotthecrimcan astrophysica

"l***".v 
arrd published rlat:a for other rvavclongths rvero used lor detormirtation of the

brightness tcmperature of thc quiet surr.,It rvas fountl that thc brightncss tcmpetatur

i,rcieases tr.ith rvavelengths accordirrg 1o 7' 'i, thc centimcter spt'ctral ra.ge'

Pallee uaMra Itl 6lr;ru lpueei \c]{6I I(aHIILIe 0 flptioc'rlloI'i rc'}1[eparype (cno-

"ot"".o, 
gurrqu f"" ;;;, s;Jrue'J,13 c:tu, ro.ryqe]rrrbre.Iro tia6JrcAelluflIr 1970 r.

;; ;;";";x 1,d; 2,iu 3,5 crl| - rto rla6'rrcAelu4n|/- 1972 r' flpriocr,a'E rcrltre-

parypa colnrla oupeAeJr.EJlacb II3 coorlrouleHil''I
'r_

7'".,:T^- #,, r af

I[e r19 , TaC - Ir3]IepeI{IIbIe tlIITeHIIbIe rc}Ifleparyprrl Co'unqa u Jlyurr co-

orlr"rai'i,"""oJ'1",r - npxocruar{ rcNrnepatypa Jlyrn'r' .Iioropafl B cBolo orle-

peAb otrpeAeJrflJla0b c yueror'I ee sasll cot"IacIlo [2]'
ljnecr, upldBoAI{M peSy.qbTaTr,I A0IIo.lIIII,ITC.rIbIl},I\ }Ia6nrcICIrI,Iii: 1.V -

5.V-ib73 "., 
gO.V 

- 3.Vf 1973 r. n 22.\I-23.VI 1972r r' IJce rla6rroAeu,{'r

"p"r.;f.""i'Ha 
22-rrerpoBorr pai\rrore.rloc*ore Ftpltrt,iot-r acrporfuauuecnofr

;il;p;;r;prara AII CCCp u oxnarr,rnalor rrepr{oAr,I lloBonvurar'i. 1\{otoiluria

""p-.if"""ri, 
s T no o lr-ou,,l*- ,lrrnrrax t,a6.nro;lgrir,rii trttartor,qna [11.

'fiarruarat ,.o[--r,rr*a orrrrcaTb xol{ I,I3NIerIetr.,tfl T s6 c 4;rurroii I]oJIHr'r Bo Bce,r

CauTInlreTpOBOtI ALIatraSOue. .(.nn DTOfr qeJIII 6st'rn lltlrn':Ie(leIIhI Taiiitio AaIIIILIe

"o "o"rrr,tt 
(i,6; 8 u L0 ctr,, B3'trlne II3 [3-5]'--- 

11c"o''oaye'rir'lii sAecL rIeroil orpeAc'IIerrtltr Tn") rpe6yer 3IIilIrI4fi reilInepa-

,yp,i-;t;,irrr"l,A,l ,, orrpereJreHr4r{ rioropofi B c'oru oqepe,,b l\roryr 6urr 
^ony-

Iq,eIILI IIeHoTopIie,ro.ira,,"o"t"' 1lo;tomy n rty6;rnliaql'Itl-\' o,,IrcLIBaIoq'rrx

oip..A""a""e'i,,o ,, 
"port,a'Irlfl 

c 
-T11 

( ?Iie'[aTe'rrbtlo nplrBor(rr1'b IIe ToJrt'Ho

oHorlqaTeJrbrrr,tc pe3y,.rbra"ur, *ar, o6r,tqtro i\eJIaeTcfl' IIO I'1 SIIatle]tILI OTHOIXe-

ulli au.rcrrublx Texlrepitryp co.rIIIIla n Jlyrrr,r, ilo,rlyqaeltrn\ IIoflOcpeAcrBeIIEO

,r-rruO"rr"Aerruii. YcptlUIIeilHLIe 3]Iaqel{I4fl Tot'/T^' ilo tia;'IiAo\IY qultJry rla-

6;rrogeulrft o o";1."ro,,i.?ii-"n";furr,,r n .ra6nr,rr1y, ts ,,oc.reillterl cro.rl6lle Itoropofi

trpeAcTaB.neIILI AaIlHLIe, B3'lThIe ns Itl'- 
orr,orrarrufl flrrTeHtrrJ\ TcllnepaTyp coSTBCTCTllyryr oTlloltlellllfl]r flpI(ocT-

Ur,ri relruepaTyll Tn61/Tni; rro3rorly AtlrrHLle ta6'T nut't rtol'yr npeAcraBJlqTb'

IItrTCpec lre ToJrr,]io 
- 

A,IIE oI1pe;(e,]eIIIIr{ a6co.ururttlt-t 3tltlq€'tIlIii EpItOcTHOft
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TE}INEPATYPT,I CO.IIII{A, HO II B PEUIEIIIIII NPYTIII 3AAAq. PAA6POC AAIIIIbIX OT()AHOTO qrrfi"'ra Ha6.'rroAeuuft ri ;1pyrouy, a rari;rie orAe.irbr{brx ualrepeuufi 4an-rlofo I{trri.ila }lo?lier 6btrr, cn.[aal{ }iari co c.ryvar,lubriuu oruu6naura raarrreperruft
tr{JIr{ aHo}raJrtr{flrrrr R nor.xoqerrrrrr pa.qr.roBo.rrrr, raH u n1160porr <cuortofirro.o>
yqacr^a ua _co.urrrle, rAC OrrleAeJrf ercfl flpriocrlrafl Teilrleparypa, .(e;ro B Torr,rrro rrprr Ra6.rrotrerrlrr-r rra 6o.lrurn-r arreirrrax onpeAexflerc.E arrreHgafl Teru11e_
parypa, ycpeArreHrrafl rre IIo Bce]ry Ar.rcriy co.rruqa u.IIE JIyHLr, a no orAe"rrr]Hoxry

-

,-r.a.,nrr..l
7,, c,rr

:10. \- 3. Y 1
197i1 r'.

::- 23. V t
1 974 r.

| ,n .'r,,
jo-x.rr

I 971 r.
I 972 r.

1,9
2.5 49 .0

(i2 ,9

48.0
it).2
(i2,4

,52.0
1t.o
so,z
58,3

)'qacrli)" o\tsaqellllolIy /'\Irarparliloit Iranptrn"Ilerrrrocrrr arrrerlrr,r. Vuacr.rira 4,qxnauepeurafi nr,i6uparcrcn ro Boalroililrocrri s6,r[ard r{errrpa Arrcla, a A.]r.rr Coru-
l(a AOrIO,IIrII{Te"TIEHLIII yC.rIOBIIerLlB"'IfIeTCfI OTCyTCTBI,Te B ATI{\ rrecTax artTr,rBHr,TX
o6.lracreii ("loria''rr,rtttx pai'll,Iol,IcrosnllioB). Etrecrncrrrro, rpr,r Drolr ]re 14c6.rr16-qeIILI BOSlIOi{iIlOCTIi IrCIi0'I'ollOrO }/Be.'tI,Iqettufl itItTeIIHOri Tet\t[epaTyp],r Ba CqeT
ocraroqHoro I{3.rlyqelrI4rI LrcrreBrryBurr.rx alirtrrBrrr,rx o6.rracreii, a rttnirte 11o11a-
/laIII{rr paillroIrS'1)'aIeHrI.E 6.1II,13Iilrx "rIoIia.rlbrrrJx ucroqrlr{rtoe s 6oHoRr,re Jrelecrtilr
AI{alpalr}IhI lIaflpaB.iIeH]IocTr{ ilIIrelllrt,r. 3rn eSrferi'rr,r nprrBo;trJ{T tr aaBt{rueHrrio
7'n,j, ofiIlttlio ol]fi, no-BI4:lI{lIo}Iy, }lc3tlaqllTe"rtLIII}I I{ ,\Ir,I :lAecr, ilx ne oqeHlrBac}I.
Otrue'rulr, q'l,o orrrorrrerrrre ar{TeHr.rLr_\ Te}rneparyp Zu ; /Za - carro no ce6e lroirieT
c.iIyiliIITb rlaparlerport A.ILg uayqerrrrfl orrrocrrro.rrhrroro Ir:l\rerreHrrfl 7r,; nax
CO BPE}ICIIETI, TAIi I,I C I43]IEIIEIItr{'IilIII O6qEii AIiTT,IBIIOCTII CO.'rTirltr.

.(.rrn oqerrli[1 .splioiTlroli_terrnepar]pt,I 211 rr Bocno.rrbilyerrc.E CpeArrrIilII{ Brrl-qelllrrllIrI orlIollJeillrfl 1',r. f T,r,r no uJtICpelrI{fIrI BCc-\ III,{ti.'IoB Htr6;rrugerruir.
I)aaSpoc Arrrrrr,r\ Tni, l7',r- c,i cpe;inl.r\ cocraBrr.T ri g, _,- 6 r. .-- _F109,6 ua
Bo.rilar l,'J: 2,., rr 3,.-r c.u coulBcrcrBeuuo. llu;ric fiprBe:le,i,,, r,,nocrr, rp,roar-
rroil relrueplJypur jIynr,r, Ilo.n-]-selrrr,recor.rracrro [2], cpegrrlae arraqerrurr orHo-
uteHrlfl Tut/Trr - u r'Iarurrnc o ,rpriocrrroii rc,rrneparyp" iorlqo la rpe-\ BoJrHax.

),, ctt
7',r - . t](

t a . l 1:\
7 rO,"K

-. Itari rr rro r.rarrcperrl.rflIr 1l)72 r'. [1], qpriocrrrafl rerrueparypa ((croriofirroroD
oornqa, ilor'ryqerruafl no yope/urerrrrl,rlr Aarrnhrrr rra6.rrrt.tllirrrnio, ,ro pacclrarpr{-
RaeM)Ir BoirIIa\ pa0Ter c l"lreIIoii Bo,TIIII)I rlpr{trepHo .[r1nefrrro rr AocraToqHo
XOpoIllO OtrI{CLIBaeTC.'I COOT]IOIueIIIICNt

T',^t ().) : (6000 + 20001") "Ii, (1)

IiIe l, itilrro B c.tt.

o;1rraxo, liaH c.rreAyer rra oricreplrrrerrraJrrnbrx AarrHr)rx, B o6racTu 6o.rree
l{a'Il{Hrrhr\ Boiltr ctlHTr4rrerpoBoro Ar.IatraSoHa .frprtocrHa.E Te}rtreparypa cotnqa
rrBrrcuacrc.a Balrerrro.6ucr.pee, qel{ ro 3a}ioHy (1). Tan, B [6] ynagr,rBaerc.E,rrro fra Boirrrar )" .> 4 cil xo!\ .flpriocrHoii Terrtreparypbr rariirie 6.,rrson ri!.rur-
rrcfiuorry u onrrcbrtsaercfl coorlrotxcrrllell BI{}&1

1.9
2\)/+

1r(i .8
!) 550

2,5
212

50,5
l0 7L)0

3.5
223

6l ,2
l3 65(.)

T,,t ().) = (5000i) 'li
.Illrneapraaaqr{.a xoAa

AlralaSorra BoJrrr B paAc
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(2)

,rpriocTrror{ Te,\rlepaTypr,r B orAeirbE6rx yqacrriax
c.rryqaeB yAo6rra, oArraHo orra Ee Aaer trpaBr{Jrbrroro



trpeAcTaB..r:Iertrrfi o xapar{repe pactrpeAeJreHlrfl Trc., B IIIIrpoHofi o6nactra gnrar+

BoJrH. Hegoropym reuAerrqrrrc H ornJrorrerrl{ro or JII4HeIrHoro xoAa MoxtHo

3aI{eTI4TL Aa}I(e I,I3 npLIBeAeHIIbIX BtIUe Aa}IIILIX, T. e. B TaHol\I ySrio}I yqacTl(e

Ar{arrasoHa, I{aI( },},2 -3,5 cttt.

Sgecr lrr,r AeJraelr [onbrrr{y otrr{carb xoA I4B}IeHeHIrfl flpl{ocrIroI{ TeMtrepa-

Typbr (c1roHofiuorot Co.rrnqa oAHI4Ir IIeirIrHefiIIbI[I coorl{ouleHr,IetrI, crrpaBeA-

JrI{Br,rN{ AJr-s Bcero carrrrrrrerpoBolro Al4arlaeotra. B HacroflIqee BpeM.g r4lIeeTc-g

IIHOTO raauepeurafi T 
^e 

B IIIIIpoHOII AIIalasoIIe AJIIIH Bo.rIH, ol\IIaItO trOnyqes-
Ebre pasHbrN{r4 aBTopaNIII AaH}IbIe IIOpOLI cI{.rlbIIO OTII4SaIOTCfl Apylt oT ApyIa.
floarony uccireAoBaHrlfl B DTolr HanpaBJreHI{I4 IIe [orepfl.rrl{ cBoefi aHTyaJIbnocrn..
Hraxre [pr{BeAe}rbr AarrHbre s T aa no r,rarrepe}Ilr.s}I Ha AI4cI{perHLIx AJruHax BoJII{

caHTI{MerpoBoro ArranasoHa.

)', cN I ,9 2,5 3,15 3,5 6 '6 8,0 t0
?s o rau 9550 10 700 12 300 13 600 24100 28 300 40 000

?s O sbr.r 9600 10 900 12 600 13 500 23 900 29 600 38 600

Ha no,lrne 616 cm BHaqelrr{e 7s6 rro.rr}ueHo Ha ocHoBaHI{u AaI{HLIX o lrJror-
Hocrl/t Ilorolia I{HreIpaJrbHoIo paAuousflyrleHllfl Counqa (SU : 104 X
X l0-22 6m/n2.ar4), npureAeHuoro s [3] no r{BrrepeIII{flLI paAI{oacrpoHoLIrr-
qec11ofi cTaHIUIu Tosxasa. 3naqeuue Telg tl& BoJIHe B cae oqeueHo TaI(E(e

uo BeJr[qIrHe uJrorrlocrr{ rroroxa (So:83'10-22 emln'z'er4) [4], naarofi Han
Har{rregbmee rr3 MHoroJrerHI{x Ha6rrcAerlufi urrrcrpa;rbIIoro paArroLISJryrleurr.g

r{ CoorBeTCTByeT rreprroAy }rr,rHnrryMa CoJIHeqHoii arirusrrocru. Ha BoJrIIe 10 c,r},

BeJrr4qr4Ha 716 oupegeJlella rro Ha6IIo/IeH[.sI{ sarIIeHIIfi CoiIHI{a n cenra6pe
1968 r. [5].

Br,rrne upeAcraBJrelrbr rar(Ete 3Ir&veIIIIE ?q6,
errtrrrptrqecHu {opllyle

?,o (I) : (7, + ,1.',i) oK,

BLIqIICJIeITHLIe UO IIafiAeHHOfi

(3)

rge 7g : 7000'K, t:1000 "K/c.u,',, 1, 4auo n c.at.

Bupaxreuue (3) auolue yAoBJrerBoptrreJrbuo orllrtcslBaer xoA rral{elreul,lfi
Rpxocrnofi Telrueparypbr (ctroxofirroro) CoJrHqa Bo BceNt calrrl{NlerpoBoM Aua-
uiaoue. Bm6paunrte BAecr, BHaqeHIIfl napaMetpon 7o u I o6ecuesl4Balor Ao-
CTaTOqIIO BLICOHyIO TOqI{OCTb COBtraAeIII{fl I43}IepeHHLIX I'I BErII{CJIeHIILIX AaII-
Urrx. CnegoBareJlbHo, .Ep6ogrHafl relltreparypa (CrroH_ofiHOrOD C9JIIIUa B CaII-

TUlreTpOBolr Ar4atraaorre paCTeT C AJrIrHofi BoJrIrbI upra6.nuarareJlbHo IIO BaKoIly
I"/,. H; I{c}rJrroqeHo, uro uplr AaJrr,Hefrrue}I [orIoJrHeIII4rI r,I yroqHelll4r{ Ha6JIro-

Aegrrbrx Aalrrrbrx, BeJrrrgrrHr,r T o n t rroryr 6nrrr, rrecnoJlblio lISMerleHbI, oAEar(o
o6qufi xofi Zs6 (],) suaa (3), to-nu4r{uorry, ilpaBl{Jrbrlo orpailiaer saBlrtcrr-

Mocrb 7ro (?') Ha callrr{NlerpoBr,lx BoJrHax.
Bupaxtaerri r.ny6oHyro 6.rarogapuocrr, ar(aAerrrrNy A. B. Cenepuorrry Ba

SaMeqaHr.rf uprl o6cyH{AeHlrrr pa6orr,I.

[exa6pr, 1974 r.r

1.

,

.1.

4.

5.
6.

Jlrrteparypa

A. @. Eauypurt, II .Il . Epruwea, iI . il.Ilaemxoa. llzB. liplrrrcxoii acrpo{tra. o6c..
1974, 50, 180.
A, ,I!. KyauNurt, A. E, Caioilonoau\, Paguoacrpouor{IlrrocfiIlc [IeroAl,I ]l3r{CpeErlll rtapa*
lrorpots atrrcsH. l\t.. t'Cou' paplrr,r. 1964.
Co,rncqrruc AarnLlo. 1u73. Nr 5.
C. i. ApOaiio, M.lll . Ko6purt, A.lt.Itopwyttoa, B' XI' @pui)xatt' l{o*;ra4 ua Vll
Bcecoroindii xotrsepcruqnrt [o paJI]loacrpororIIlII. 1'opr,rirrii, 1972'
U.-g. tirrronorn, IO'. @. IOpoecxii. trI:rs.-Itpr,rrrcHoii acrpo(!rr:r' o6c', ll972, 4tt, [28'
B. E. )frrnrrnnnoa. Pallrtotri;,yuerrt,e C.'-rnqf Il rJlarI3r. 1u', <Ilayria'r, 1964'
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iiP I,III C }i O II ,\CTPO(I)II:] IIIIE CIio]I oD(]]1I) I],\T oPI{II
'l'trrr I-l\-. 1{176 r.

IPITIIEHEHIIE }IETO]OB PACIOSHABAHIIfl OEPASOB
H 3.{.;IAIIE [IPOTHOBA pABBrITr,rf tpyIIrIbI ITflTEI{

B. .{. C..rcrurs. T. .rI. C.ryrlrial, If, If, Crelrarrlrrr

IIo ua5.:tro:lorllttt]I tttirtlBrloii o6.;racrrr rropcl{ Bo:}rrrrirroB(,rrrr(,}r l rrr-,ir rpyrrsbr rrrrrcg
(nti;tt'llarr Itrfil, no;ttiltlirronerrltn) ilat)Tc.s lIl)orHo3 Bcltbiltiu(.rI{oii iltiTllRt{oc1.rI no;nrrxtffeii rpyu-
nsi. /{.u,t PolIroIIIlrl:}iUaqII IIc[o.rIL3vlorcrr ABa ]Ior(Xa: rreroll norerrqrra.rrr,rrhrr (rvnxqlrii rr ire-
ToA Br,rrtrrr:"'rolrrrt ot(cuot{. B ria.rccrst, jrcxoJrrofo lrar.prraJa lplr'rIaroiriil,-.6rrr rrporEo3!rpyro_
qeii (rynrtrlfiu II ct] liolrrpo!-Ic rrcrro,rr,;JoBa,,rrrcr, rrtr5.,rrolcntrr 3a rprr rojla (1{){i7-1g{ig rr.).
f[o 10 lrcxolnHrt napa]Iorparr ltporlro3rrpyL'rcrr BCrrhrr[(-.q]rafi aHTrrBEocrb. l\lcroA rrorerr-
I{I{aJIblrl]Ix {ynHqlrii tro3BoJrrLrr lliirb trpitBtlJl,usrii upuluoa \fin 8201/s rpyrr[ firrrcrr, a trero.f
Brtqr{ci'rorltfl orlcrrort ro",rr,Ho lwn l)796 rp},rnr,

TItE APPLICATION ol" P.\TTERN ItECoGNITIoN ITETHODS .r'o
T}IE PitOBLE\t OI' h'ORECASTING THE SUNSPOT GROUPS DEVELOPNIENT, h1'
v. A. sleptlart, T, L. slutskayo and lv. N. stepantlun.- Tho I'lare activity forccast o[ thcjust elncrged -qurtspot group is givt'u using the obscrvations ol the active rcgion before aud
in the day of appt'ararrce of thc sunspots. Trvo methocls are usctl lor l,he solution of the prob-
lem: thc potorrtial lunctiorrs mcthod arrd thc mcthocl of calculation o{ t}rc valucs. ihrec
years obst'rval.iorrs (19ti7-1t'){ig) are ust'tl as iuitial data for tho rlorivirrg alcl checking of
thc forccasting l'ttrrction. The llarc activity lorccast is based orr 10 irritial pararnctcrrs. Tht,
pr-rtcrrtial ltrrtctiotts rnot'hotl givcs thc right lorecast for 829./o oI tho sunspot groups, arrrl t]ro
methorl o[ calculatiou oi thc valuos only lor b7%

O6[(yrc 3al{attv Ilporgoail pa3Bltrr{fl a}irrlBHor-r 06.,racru rrbr pai]6r,{Baerr Ha
I{ecRo"'l r,Ho rroc",leIIoBare,rlbHhtx rrilcrHr,Ix SaJIaq. ,I[ee ua Hr.rx, riacaIorqflecfl
IIpOfHO3a pa3BI{TI,1[ S;rCrrirty,,ra, B03rlrrHrrlelo rra IUC(e, perrra,rrlIct, paHee [{].Ceiiqac rILr paccltarpllBirerl cJe;Iyrcquii arilrr B pa3B;Tr.rr,r arirnRnoii o6Jrac-
Tr{ - Bolit{I{}itroBeI{II0 B{) 6.lt()Iiri}'.-te r[]yrIrrbI rrrreH. llorrur1aerrcg grBerr{Tr, Ha
IlolI[)1)C, NIi);[iHO.rllI l] ilt)H], Ilt)3lIIIIifIOBelIIIfl IIIyIIIIIJ IIflTetI CnaBATl, iITO-.II{5O
o ee l{a.rbHeiilleii cyj(r,5e, rranpr.nrep, c}io.rn,rio rEel.i 6y/-ler cyrr(ecrBosarb ara
II)YIIIIA }I.:III IiTiIi{)Bil 6Y;1Cr H IIEiT BCIIT,IIxEIIIIiI'I AHTI,IBIIOCTb,

3a4ava crilIJI{rcfl c.teilyIoIqrIrI o6pa3olr. Itaxigaa BoBrrrrrrurpr rra ArrcHerpvIIIIa IIfiTelI (]IUCLIBaCTCTI sllaqolillfll\Il,l 4eCflTII LICxOlIrrbrx rrapa.\reTpoB. OHI{
xaparircprr3yror Bcr0 aKTrrBtryI() o6.racrr, B [peAhrAyrr{err rr B rracroarqerr o50-poTilI' llIi"IrcllarI AOIIIT IJOSlrIIliIIoBelIIIfl I'pynrrt,r. 3fra.rf erfr Be.rII4qUrl,I, IIililouaiirir Brraqcrrr.rq rrporrroBr.rpye-\rr,rr uapiirerpon. I,accrrorprr.\r B ]iaqecrBe
trporIIOBIIpyerlorO I]ilpalleTpa To.rII)Iio BCIILIIue{lIyIO iiItTI{BIIOCTL Ipylrrr,1,
a tr{xIeHIIo cpcAllecyrotlllblii Bcrt,lrlleqtir)Ii,i I,IrrAeiic rril nrecre rpytr111,I c rro}IeIrra
trofrlj-rrcrrl{.rr t'pyIInrn II ;I0 3ArOAit tToro trccra f,rlofitiy.rla.

I I epc-rrrc,lrt,u rrc-\o/Jrrr,rc rrapa.\rerp r,r 3al(aqrr:
1. Llltc.ro crapr,rr l.p) flri Bo {1.[oririy.irc.
2. Cpe4rrecyroritlbtfr BCrIIJlrrIerltIt,ili lrrr4eric rra lrecre rpyrrnr,r /{o Aarbr Bo3-

irIdriiloB0lrr{fi rpyilErrr.
iri. Boapacr tf,rroriny.la n o6ollorar.
1r. orrrorueurre rrorqrrocrrr rf.rorrriS-.,Iir ri rrolqrrocrl{ riorrrr.,IeKca.
5. Cl.,rruapuLrrl ncrl,rrue.rrrLrii rrnJeric rro Bce\ry rfloririy.,ry Ao rrorrerrra

IlOfl r].rLrllrrrr Ipylltrt,r.
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6. Cyrnrapttr,tfi scrltrrre'Itrr'rii l'{Iutelic (l'noririy'na B rIIreAr'IAylqeu o6opote'

7. N'loqriocrr, $.norliyJla B npcAlrAyqelI o6opore'
8. o6qee s'cJ'o rpynr no rf'iroririy'rre B npeAblAyn{erl o6opore'
g. rluc;ro rroBbrr ipyr" no^ d.,loiriy.rre B npeALIAyIrIerI o6opore.

{0. Nloqlrocrl t!"uotitiy'Ira B IIeIIL IIorB"rle}tl'Ifl rpynrlr'
B arolr clrrcHe rroil rroqrrocrr,ro s"-roxIty.IIa trorII,INIaerc.fl rIporrsBeAeIIrre

flpriocTr,r $;rorlriy,ra, Br,rpanrerrrroii n yc"uonrlux gAI4III4I{ax, lIa ero rr,1oq,axb'

Br,rpaificlIIIylo B III'I'iI.[I{O}IIILIX ilo.II-fl\ UO'nyc$epr',r'-Ba 
nCui,rrlreuttt,tit UttleHC IIpI4IlgTtl I{eItOTOparI Be.rltr{qtr{IIa' trpIIlIepIrO rrpO-

ropquOrraJILIIafl DIIepTIIU B.rI.fIIIlIil IIo, rr,tge"uettlrOii Sa CyTltU BO BpeNItI BCeX

BCnblIxCH B AaItHoI{ atirnsrlOi,i O6.laCrra. ,[.uH tiaaigort scu1rtnxll uI{AeItc IIoJIy-

qeII ylruO?IiellI4eII i(.'lI,ITe.TIbllOCTI{ BCIII,IIIIIiI'I IIa IIeIiOTOpr,rrl rtOct!tpuqr{etrr' 3rr'r

tioarffirrquelrll nponopulror{a.irbrrrn I1por{SBeAcIII{I() cpeiIIIIII A.'-Ifl BctlbIIIIeli
jrurrro.o' 6a.r,,ra ,rnprrru, rr qclTpa"rrbrrofi Ir]rrerrcr'rBHocrrr lIo ra uJIoIqaAI'l

}]C[I,IITHI,I.
IIo;1 rrorrn.rrelicoNr {.,rorrfiy.non rrr,r rorrr{rfRCNr IIeclioJILKO 6.IU3IiUX s.nortxy-

.rIoB' paccrotlEIde nreiliAy IpaHI'lqaIIu lioropr'lr { 5"'
trICrOAtil,rC napaxleTpl)I SaAaIOTCE B BI'IAe p€il.rtbHti\ qilC"rIeIIIIhIx SIraqeI{I4I{'

fiporrroallpyenrn,i,t t op*rarp npeo6paaonarr B /\Bor4qlrt,tii riog, r. e. nt,t6rapacrcR

flopol'oBoe SuaaIeHLIC [apanleTpa, oT]Ioctr'ITeJIbIIO ]ioToporo Becb NIaTepI4aJI pa3-

6unacrCfl lta ABa n.uaCci. /[.,rn onpe;lgilelll'Ifl {I{C;IeHIIIJ\ giraqettuit uapa}reT-

pon 6r,r"rrr ncnoJrb,oBarru, ,r,,6.rrog.rir, ,n rpI'I roAa (1967-191i9 rr'), ouy6'un-

lioBarrrrr,re s [2, 3].
ts paCC[rOTpCIII{e 11pI4IIUNIa.rI]ICb To.rl6]iO rpyn11br, BOBHI{I1IUI4e IIa ;1UCrte

Co;rrrqir , npege;r^x 1-60" or qerrrpaJrr,Hor-o rrepr4Ar,{arra. Bcero pacc-\{orpe-

uo 787 rpyilu. Becr rrareprraJr [pcAcraB.rrrrer co6oft :rtr6.tuqy, sI{C.rIO CrpoK I{O-

ropofi paBHo rrr,{c.ry paccNTorpcHrrr,rx rpyflr (787), a qtr4c.ro cton6qoe - 
qllc.rly

oupunr""po, (1 l, rla^rrux 10 I4cxoAlllnr n 1 uporrtoaupyenrr'rii)'-,{;ra 
naiugoro i-ro trprraHana 6rrlu rrafigellbl cpeAIII{e SIIaqeHIIfl y, IIo BceNt

rpyurraNr ilflrerr r{ Arrcnepcr4r{ 6;, rroc.rrc qero Bc.s r.rcxoAHafl ulrsoprtaqus trpe-

o6paaonaua no {oPrrY,T e

.r; -
.,787; yilt

'lli 
- 

yl-------:-,
7

tlacrr ra6iruqbl (lVr crpori) ucno"IIbByercfi
qacrb 

- Itourpo,-IbIILtit rra'repr'ttr.rr. Bcs ra6.1I4l(a
Iro SrraqeIIrllo ilpol'IIosIdpy0]Iol'o npIIslIalta.

llo lrrrfoplr,r,-qrn, aortlrro'Ierrrroir r ra6;rr'rr1c 06y.Ieuufi' ]IytiiHo utrftru se-

po.frTrrocTr, rrpr{rraA.rreirirrocTr{ nlo60ro o6.lcrirtr (6y;1err TtrN TIasrIBaTL paCCNIaT-

prrBaorrbre rpyilnr,r rrflTerr - crpolirr ta6rlrqr,r) lt oAuotry LI3 lt.rlaccoB nplr pa3-

.AeJrcl11rr 11o nporrro3r{pyeNrolry rrprr3rraHy. lia.recrno no.]ryqerrrloii t[yurtrllru
BepoflTIIOCTI,I npOBepr{0TctI llil liol11'poJbHolI NIarepua"-Ie.

fl,ra perleurrfr l{afiiroil aa/Iaqu 6lutlr upuue}rerrbr i\Ba }rero;Ia: rlcroAnoTeII-
qt{a;rf,trbr\ $yrrxquii r4 uero[ Br,rqrrc.Ileulrfl oLIeIIoIt (rro4u{rartat{I'I,{ }lcroAa ro-
JrocoBarrurr [4]).

OCranOBI,IrtCrI CItaqa.[tl ]Ia BTOpO]t ]ICTOI(e - Bl,lq1,16ilCIIIIII OqCIIOII.

Ilycrr,Ta6.,tur(a o6yuerrna cocrol'rr tt3 tnr rI tll.z crpoli ^S,t.: (/rr, r2kt' ' '

. . . ,-r,,7,), o6paayloul,Ilx Ii.rIaccIJ Kru K" ooorBcrcrBcl{ro (npu pilsiIe'lrclll{Ir

rro uporrt03I{pyoNIorly nprlsllirliy) . -Bnroire^t crpoliy S: (fr' f., ', 1,,)'

Br,rquc.'rr,rlt 3IIaqellrre 1'; (l ), rICilo.rl t,3yrI tilop,rry.t r,r

J ^S[(1 Jfj

r4e i : L,2, . ., \1, k:7,2,
trprd3IIaIia y l,:'fr. rpytrIl5r.

f i(J) '=

p(,i,,r,,)

- r.Icxo,I(IIoe Sllaqeuue i-ro

[.ilrI o6Yuertnx. 0cra"rsrran
pna6troaercq rra 2 li.,lacca

Z+J

\,r;/i - r il

fl
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sAecb i : l,2i Tu, ,3r. - uapauerpbr, rroA.,reiHaEr.re olpeAeJrerrurc. 3uasenEe
Pi Q) rlp[r{err 3a BepoflrrrocrE npr.rHaAJreiriHocrrr o66erira s n i-uy Knaccy.

Hprarepnerr HaqecrBa AaHHoro anroprrrrra cJryxirrr oAHa rra c,,reAvroqrrx
BEJII{qtrII:

) tt - P(S,)1, rAe l]y' - o6qee qr{crro o6ren-

0,/

80

00

40

o

Jr upnnag;re;Hur l(1,
S; nplrua,1.'re;lu,m K2.

Puc. 1, Saslcllrocrb HaqecrBa
pacIro3HaBarrIl-s oT lioJIllqCCTBa
05rexr0s n ra6;rrrqc o6yueurrx
Toqlirr - [ons o6ber(ToB c ,I) > 0,b,
ti[,eCTuHII -.qoJlrr o6aeHToB c p >
)-().7, xpyxxrr - c,r-MMal)Hafl ouilOna

iiN::t1-P(si)l,N
i:1

1. Cylrlrapuafl orru6(a 1 :
TOB B TA6.TTI{qE, A

/) (,s.) - / 
P'(S'l' ec'lll

\ - r/ 
t /r, (Si), ec.rr{

2. Ho;rr.rsecrBo o6T,er{roe ra6,ruqnr (e 9o), lrs r{orop},rx p (S,) > 0,5.
3. rtorrasecrno o6'nenror ra6.rruqr,r (r 9o), l.{s rioropr,rx p (si) > 0,7.
flplrlrerrxa trpoqecc pactroalraBa."Iz.r c paanbu\rr{ aHaqe}rrr.rrMrr trapaMerpoB

\n fi a Ho Bcefi ra6.irlrqe, IIolr{Ho ar,r6parr, otrTra}raJrbrrbre BHaqerrr{fl uaparrerpoB,
B C[frJCJre oArroro rr3 yHasarrHbrx ripr{Tepr.ren. IIpu peureHrrr{ qannofi saAaqII
}IETOAOTI BI,ITII4CJIEIII,I,[ OIIEHOIT BCE } 1 trO"r]ATAJIIICb PABHI,ITIII 1 . N[EtOg trOTEH.
qrIaJrbHLIx {ynnqrafi [pr{}Ie}rrrre,[EHo H BaAaare rpor]roaa paaBr.rrrrfl {;ronxyaoa.orucaH B [11. B arorl ]ueroAe Bepo.rrrrrocrr, [pr{rraAJrei}iHocrr,r o6'rexra 51. r
7-rry x.naccy Pi (Sr) onpelenflerca se.trr,r.u.ruofi

! * .,-r"(si. s6'l
z) tli

.sr€.tfl u lil

rrpoHoprrrrponalrHofi coorBercrByroqr4lr o6paaorr. BuaqeHlr.q ?it C [ - l,Ll
Blrqr4c.rrrrrorcr{ B npoqecce o6yveur{.a r.1 }ror\rr 6r,rrr, rlHrepnperr{poparrbl Hali
Beca o6r,criroB ra6J-rrrqr,r o6yueul,rr, npr.rrarcqr4e r{rr }rer{oropyrc rrepaBHonpaB-
HOCTb, npernoqrl4Te.irblrocrr,. Tariag I{o/{e,'tb, rro-BI4Ar4rro}ly, 6olr,rue coorBer-
crByer prlccMarpr,rRat,rroil sAAaqe, r4 no)rorly lrero;1 rroreHrlr{a.rlnrrx $yrrxtluii
AaJI nyqru ue ]) Lr3y"rr r,TaTLr pacno3rrilRit rru rr.

Ocratrolraltcn ttolpo6rree rIa peBy.n1,'r'a'r'a\ peruerrufi aa/{aqu riairi/lbr}r 1rB
IreToAots.

lflerog noreliluraJrltir,r.r t[vrrnrqlrii. B nporlecce ]ritlrrrrruoro 3Hcneprryesra
6lurn nn6paIIr,t ourl4lla.rILIIafl Be,rrnrrtrruil rti6,,ruqr,r o6yuerrrar, alraqerr.re napa-
IIeTpa a, rropor R tiporlloslrp-]'errorr npr.r31rarie, i(arourre rrauJyrruree pacrros_
HaBaIlrIc. IIa plrc. I rrpe;1c:ran.'reuo nar{eHorrre HprlrcrprreB FiaqocrBa pilcrro3rra*
Baul,rg c r,rslrctrerrr{c}r rioJrr,lqecrBa o6:beriron n ra6.lreqe o6yuerir,rn (Ar). Iirr,no
nuSparro Ar,,8tl.

lIa puc. 2 rrpe;lcran.rreiiLt peB\'.-n,Tarlr piicrio3rraBarirrEi rr().rrlrlelrlibr(, c rtrrart tT,
AiIfl paSJrr,rqHt)r-\ 3rraarerwit ct. Itari nrlitrr, rrArr.rryquree pacno3rratsau1ie uo-
Iyrlaer0fr IJ)II & -- 0,1.
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o,/ 0,2 0,J 44 d

Prrc. 2. 3anncrtuocrr' (aqecrBa paclro3rlaBarrrrfr o't ct'

'O6oruaqcr[tg re ilic, qro u Ha p]{c. I

Plrc. 3. Pcay.,rt,:rarr,r tlporllo3a rreroAoll troroHllI'IaJrLltsrx {1's11o"ii (a) n Mcrogon Bbr{llc-

;rcrrrrn oqeuon (6)

l. T.,U. Cty4nat., l[. il. Cnenatr,sru' Ll:tt'-liplrrrcrioii aorl]o6113'

2. Solar Gcophysical Data, 1t)ti7- 1969; t\OAA'
o6c., L974, 52, t3L.

.'-|. Colnoqlrsrt, tiafittr,te, 1967-1969.
ir'. tO. ii. myp,r'rnrr, a.-ti.- ttu,trr,f,rr;oa. Ittt 5epuc'rtrxa, r" 3' Itrrea, 1971'

/P 0 0,,f /P
n

0,1
Z

oliorr.rale.,lr,rrl{e Ile3y.[t;Tarhl pacrrosrrABa]rrrrr [pcAcraBIr\I R ItocIto"rlblto ulloll
Br.rAe A.rrr yAo6crBa cpaBrrcrrr{fl c pe3y.rlLraraoru [1]. FIa guarparllle (puc' 3, a)

rrpeAcraBxeHo no,[uqccTBo rpyln IrflTelI (a flpoqelrrax or o6uleIo qltcJra

paccrrorperrrrr,lx rpynn), [.rrfl rioropr,r\ R pci]y"rrr)rare pacro3lraBalltr{fl r{eroAoNl

irora*,,qr,,rrur1nt Syumluil noryqella Bepo'qrlrocrb - 
orueceHxfl lt (cBocllyD

,i;;;;i li a 0,3 (r. e. o,or6oqrir,rr-r npo,roa), u,3 < 15 0;7 (rteoupesene,-

iiiO,"a> D,z l.,porr.iirilrii,pn.unr;' ltair uu4rarr-, P > 0,7 
-(upanra''rr'nr'tfi

,poiiror) ;1r,"rcrr'4ira 82 l,s "cexipyrru 
rrflrell, tr{.rrl,I,trrltaqe,;1ln 829.., BCC\ Bo3-

trflrtfilr{x tril III{cIte I'pynfl IILI ilpitRI,I.iILItO IIpoIIIOSI{poBa.rlId BcnhI{ues}Iyto afi-

TI4BIIOCTT,.

N[e164 Bbrqtr(:.rreHrrl orlelrofi. IIpu perrrer]I1I4 DTIL\I lreTo,i\o-\l TAIiiIie nr,r6upa-

.rracb orrrr.ltra.Ilbtrafl n",arorno ta6.'rlrqr,r o6yqelrl'1fl (r\, .: 50), etra'rcnuno. (A:
: 40), rropor B paB,.(e.xnt.rrqexr rpI{3lttrIie. IIalr.rlyql[ee pacrro3llilBitlrl{e iIaIIo

Ha prrc. 3,-6. Itari BrdAtr^r, pe,y.rrbrrrr Brraqr{re,Ilb}Io \yilie, rIe-\I B rlero,,e rIoTeH-

,{"J""rr; r}yrrnquii, i1 trr-\Ien}Io ro.rlrrlio g.ut [i796 scex rpyiltr P > 0'7'
' 

Bsrno4r,r. 3ag1-ra ilporrroSa Bcrr61IIcqrroir arirr.tnrrocTll I'pyII[' poil(Aelll{tIx

}Ia AI{cltc, trIo;IieT peinaTbc,I B npaltTI4Itc C'IieA}IeRIIol-o npofIIoSI4poBaIIlIfl.

,(.na 
'arOro 

qe.tego05paAIIO IrtCIIoJb3oBil'tb rlcToll IIorcIIqI{il':Ibrir'tri $yunquii'
Be.[n.r[rra ra6.[uqLr o6yr"rrrr rpr,r Dro-\r ]Io olICIIr, Be.IIlIIia (- 80 o6'r'er'iton),

a pe3y.rrbraTbr nI)oIHOsa BtroJrre yi toB.rrerBo[]r4re.[b1lbl - 8290 BepiItII rIpol-
HO3OB. 

I

I[exa6pr, 1$74 r.
JIrrrcParYPa
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AIiAAEMII HAY CCCP

IISBECTTITt ri Pl,IlICIiorI ACTpo(l)IIBTIlIE cHoIt o6cEp B,\T oPI{rr
Torr LIV, 1976 r.

rJIYEIIHA OOT'NITIPOBAHITfl HEITOTOPBIX THHIITI,
r{ctroJrb3yE}rblx l,rrfl SAIIIICI,I

CO,IIHBqHbIX }IATHI,ITH6I\ IIONE}I

.-L (1. .'lruilrIrrnon

,i{.lx yc.tonrrii }rtBo3\Iyu(euHoii arlroc(lt'pr,r Co.uuqa paccqnraHLr ar[soxrnnutro r;ry5lrr6r
o6pa;tonanttt rr $1'rtnl4rl BH,'ra;1a B pa:).-rIluIILI-\ yqacrlia\ HoHT)'IloB cJrrrA)rorrprx .rururrii:
)'43548a II, r,4ti()8 I"e I, ?'525() l"e I,l'531t2 l'o I. l.ti103 Ca I rr i6302 Fc I. Ilo;ryvcrrnnc
pc:l)'JIt,rilrbr cpaBrIIrBaIorcs c 6on(,0 parrHrI.\ilt BLrqrrcJr0uuftrrr B, f . Eyclancrioro r.r 3. E. Iy-
6osa. IIa ocroBc rarior'o cpaBHcrrIIr{ lrol{A:liiuo, qro otlut6nu B rrplrHlrLIx Br{arleHllA-x clr.il oc-
qllx.rrt{TopoB, o6rntrtg coorn('TcTts}Ioxlu-\ D.rr(,rlLruroR rr cnopocrrr lllripor}'p5yircnrrrocrrr llo-
ryr tIpIIBoArlrb Ii cuctqoHlrlo o5,'ractrt o6pa:loaanrra qonrl)aJlrJlrbrx qacrot'i .rlurrii ua 11uct:(r;r1,-
lio c(')T('Ir HltJrorlrirl)oB rro r;ry6rrur,, l'ctauollltetto. rITo c ro(rllocrsu /lo HeclioJir,I{llx Aoorrr}ioB
Htt,'to\IorlloB rrolr("tl)ngr,cltarH IltIcolu o6l.raaoraHrrl lri yuaclna fiollt)'pa t: qacroroii 1,, coBrra-
Aaor c Bnco'foii lla.,relauttlt ypoBHg re , 1; lro o[icrogtt,.utc'ttto \Io;Iior 6srrl lrcrro.ur,.luBafiu,
ec.utr rpt,6yercr orrl)o;lrr,,lnrr, Ile.illr(lrHy ht ;\;rtt j\ocrarorrrro 5o;rr,urnro .lrc;ra ,'rrruttii.

THE DEI]TH OF ITORNIATION OI..SO\IE LINI]S USED }.OR SOLAR }IAGN.E.I'IC
I"IELD RECORDING, by L. S. Lllubintkot.- F'or the atmosphere of quiet Surr efl'ective
depths o[ lormal,iorr arrd contribution Iurrctiorr arc calculatecl in diflerent parts oI plolilcs
oI tlrr: l'ollol'irrg lirres: i'4554 Ba II. ,'4808 F-e I, 15251) F'e I, 1.5302 Fc I,1 t{i103 Ca I
and it,;J02 l'e I. Ilt'sults obtailed are compared rvith earlier calculations ol V. G. IJusiavs-
ky trrrrl E. E. Dubov. On the basc oI this comparison it is shorvn that errors in usr,d oscilla-
tor strerrgths, abuudarces and microturbulcrrt velocities may shilt the rcgiorr of lorination
ol' ce rrtral parts oI tho Iines by scvoral hrirrdruls oI kilometres. It is lound that rvith a(]curacy
oI st'vcral clocados oI liilomctres thc gt,omctrical lrciglrt oI lormation ht lor a part of thc
prolilc Lavirrg thc lrcquerrcy r coincitlts s'ith thc hcight oI r, - 1 lcvcl; that coultl bo
trscd il thc dc.termination oI thc /zy va.luc lor a sullicierrt ]argc number oi lincs shorrld be
IlCCCSSaTy.

lIa na6.nrogerrril rraururrrr,l\ noJreii lra Co;ruqe traBecrrro (cnr., rraupn,rrcp,
[1]), .rro R peaynrrrare r{Brrcperrr,rfi npoilonLuolo ro,rr.E no paa}rbrNr cnenrpa.rrb-
IIbtNI ilI,IIIrlillr no.rry(IamTctr, Boo6tr{e roBopfl, ptrSilrie Srraserr[fl Hanpflilie]ili00TII.
Tatr ttati Ili.'r),trcur{c B DTII\.rrIIlIrn\ ^\ro;lier (rollrrupona:Incfr Il ar[{oc{el]e Ha
colrLrl)urellllo ])ilriilt,t-\ BLIcol'a\, To )'riailallttr,tLr Ila3.'II,IrIulI B Be.tIIqIlHe IIanp.fl-
irielurocrr{ NOr'}'r'01'])a;lial'r, I)eaJrhlro(' Il3.\r01re]rrre lro.irrr c r.'r1,6iarroi,i. B cnnau c
aTI,Ili c)-qec'fBOrilr()c 3ilaqLr1r14e trpIr06I)cTaeT 3ililrrrrc r'"rry6r,ilr o6ptraontrrrnrl Tex
.'rulrl{I,i, rioTol)r,r0 lrCro.,rrr3yroTcr{ ts rrir6.:rrol(errr{rrx.

Ilecxo.rrr,rio.rr(,'r'ira3ai( 13. f. tr1'c.-r lBcriuir [2J, rrpr,rrrerrrB yrl)e\rcnyro ]ro-
Ae"IIr, co.rrll('.ilroii ur.rrocrfcpr,r Ilj,l, paccqrrril.,r orfdrerlrunrrr,rc r.rr]'6]ril],1 06paBoBa-
I]trIr{ [tlTtr{..lIIIrnii rrof.'roll(onlrrr, B lioTopr,r,\i ]rl)oII3n0/IIITCfl 3illlIICIr \TtITIIIITIILIX
Iro.'.reI"I ra ilBoiiuorr rrilrrrr4rorpatfe iiA0 r\II (lCCI']. J Ioa;rie, 3. iJ. ily6on [4j
llJIt{ II0IioTopr,r,\ rr3 urr\ r}r,rqrrc.'lrr.rr qly}lJirlrrro Bri",ra/1a. 3tr nporrrellriie(, c Tex Dop
1lI)eNfl 6t,t.-ta sarro'r'rro !'Tollrrcrril r!o;i(r.rr, a'rrroctilcpr,r Co.'rrrr.ia. liporrc'roro, /I.n.rI
oTlle.nbllr,r\.-rIlilrrii rrl)tllllirocl, c.\'ulrlcTlJcillr{J rr('l)ecnloTl)cI'r, Straqelrrrr{ cu.'r oc-
Un"rl.rlrIropoB. Jir,r.llt 1lo.'i)qeilr,r Tilriirie 6o.reo ila;1ciriril,ro.'(iiIiilr]re o co.rrlresrro]r.

21,8
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coAepiHallrrll cOoTBeTCTByrOu,rrx SireNreuToB. Haupr'Ilrep' coAcpiliaHIde iKe'rle3a

n rhorocdeDe oHa3a.[ocb npl{}Iepl{o Ha IIOpflAO}t BbIItre ToIo SIIaqeIII4fI' IioTopo.e
-u
rrprrHr{Nrairr,r oy"rroo.iit- i'ti- ; iy6i" til. TaHr'rrr o6paaort, sogHrn"ra neo6-

xoArrr\rocrb rroBbrr pacqeroB rry6llrt o6paeoeanus. twtnfi' Ha oCIlOBe y'.lyqmell-

HL'IX IdcroAIIIiX /{ilH}ILIx.
Hrailie o6cy;ri4arurcfi peSyJIbr&TIJ BLIIIo"IIIIeHHbIx ]IarfI'I BLIqIIc;renuit a$-

,pexrunuorr "oy6r, 
o6paaorarilrrr, a raii?lie {yUnqllu Bfi.rlail,a AiIfl pa3'ili{qHr'Ix

y,ac,^o" IroHTypoB mecTtr ln:amft rrorJloqeuu.E' IIpIII{eHfle}IbIx trpll-u,{i:-''t1tl
co.rllIeqlllrx NIaTHI{THbrX no"ueft. B ator ctrIlcolt B}l.;]I}oqeHLI RCe tr',ET}' JIUEI{I{'

"l"r.riol^ir"i, 
sy.rnu.nrn [2], a raniHc "rrr,{rr.E Fe I },6302,5. Cpanrrenue

lo.ryqeHHbrx Aaruil,rx c ouy6nuxoBarIHbIl{I{ pal{ee tro3BO.rIfleT O{eIII{Tb BJIIITIHI{e

raarreneuufi B tIOt[eJIII atyoCseprr, B XI4NIUqCCI{O\I COCTaBS I'I B CI{'IaX OCq'IJI'IIS-

'ropoB IIa oflpeAe.{enue r.ny6un {opnrupoBallrfi tru:r'luiit'

1. trIcxognrre 4arrur're rr lleroq srrqtrcrelrttl"l

ocHonlllre cBeAerrllfl o pacc[roTpeIIII],lx .rIII]IU-fiX trpI'IBeAeIIbI s ra6[. 1.

3i(ecs yr{asarra A.rrr4}ra BoJrrlr,r nair{4oft ,uunrara, coorBeTcrByroYfi aToII IIJIII IIOII'

"lrarq""r*r 
Bo36y?riAerrr,r-rr Hrrir{Hero rr BepxHero yponneft Xrm Xz. B gnyx uoc-

,.rei(Er.rx croirSqar [peAcraBJreH]r I,rCIOJIT,SOBaHIILIe B pacqeTax 3]IaqeEllfi 0IIJI

ocru.r.rr.tt{TopoB I,r .lrrlTeparypnnir tr{cTor{}Iuli, LI3 ItOTOpoIo B3flTLI STII 3I{aqeIII'Ifl

(ro.rHec, yr,arur, ,lec""r"rrtfr uorapu{rI ilpouaBeleunrl gl ,,rAe g - crarllcrlr-
.r:crtrafr Bec u,itirref o ypoBH.s I 1 - cIrJItl ocqlrJl.natopa).

'1'a6.nlrrla 1

IlorerrUIlilrt t I1036 -vaiIlc-
IltIfl,.l8

lIcro.lIIuI{

4554,0
4908,2
5250,2
,11302 ,3
61()2,7
ti302,5

0,00
3,24
0.12

1 ,87
3 ,ti7

0 ,17

-2,44
-4,98

() ,(i 4

-0,E1)
-1 ,21

Ra
Fc
Ftr

Fo

Ca

Fe

Ltatt nu;1lro I'I3 Ta6jrr4l{r,I, rrerblpe tr{3 IIIecrtrr rrccJleAoBaHIILIX 'T urrlrfi nplr-
rraA.rreiriar 

'r,eiitpatr,uonty 
xeneay. Ha py6e;ne 60-x u 70-x IoAoB cl4lcrellla

CIrJr ogqlrJr.rrrrTopgts 4nA Fe I 6r,Ua [epCCNrOTpeIIa. OHaBaJIOCb, lIrO BLITOJIHeII-

Hnre parree o[peiIeJIeIIIIn f Co4epinat CuCteltarflseg1ue oturl6rir't. B uaornoctlt,
o4rro-r, gar.r6o.nee rroirlrbrx cBoAo1i arraqerrr.rft f g;rn ;rurruft Fe I, ony6lraxonan-
rrafl ftopillrccoNt II VOpuepOrr [6], Aaer cl46re]larl'Iqecfioe orilllqlle or peByJIL-

TaTOB rroc.rreAtrlr-\ uamepenl,rfi, HoTOpOe BaBr'rcr{T oT AJIIIIILI BO,'IHbI tr{ oT IIOTeI{-

rlr.raila noa6yat1eilufl Bep\Ilero ypoBHfl 1r. A1r,,1-cu [7] cocrasu'rl ra6JrI'IqLr ro-
rrpaBolt lt aIIaqerllrxor liop"tracci " 

Vopiiepa [6], c--trolIol+llo^noropsrx u 6lrru
orpeAe.-Ielltr ctrr.rrfi ocqlr.r.r.aropoB AJIfl lirurfi fu4808, 15302 ll 16302' 9ro
,*aiae"Cr.iII,IIIIIII i5250, rO IICTOII A..t.rlerra H IIeft I{eIpI{IICIIII]I' TaI{ ItaH IIOTOH-

quau noa6yaiAerll{.rl X2 y rree cirrrlilIioNl rla.r.(crl. ta6n'1); no)ro}ry sAecb 6sur

r4ctroilE,BoBau puryrriru, uarreperrr,rii Xtro6epa lr Ta66ca [8]. OtuetuM, rrro

Brraqelrr.rfi | p,tti lurtuii 1"4808 I4 fu5302 NIoi(IIo I43B.lreqb r{ rI3 Apyrrrx r{croqlll4-

IiOB. pTu Bllaqell11fl OIiaALIBaIOTCfl BCCbNIa 6nraanr4lrU H TSII' ItOTopLIe ttpeA-

craBJrerrbr s ra6r. 1. Aua.;roruqrroe Ba,ueqalll{e cfipaBeAirlrBo 14 NJrrl AByx JrIr-

Huii, IIe rprIllaAJreiltat[,I{x E{eJreay (1"451t4 Ba II u }"6103 Ca I)'
B ra6.,r. 2 npr.rne4eur,r cBer{errrrr{ o coAepiliaHuIl B coirlresuoit aruoc6epe

Tex a.rIelle[ToB, itoropbll{ upIIIIaA"le?1(aT pacciloTpeuIIble JIIIHIII4, IIpIIqeI{, H-a-

pfrAy c coBpelle[rILIrlIr Aa]IIlhlrg ynuro*rt ,ou'"11" fo'n4,6cpra I4 Ap' [10]'
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IIoIroJrr,BoBarrrrbre B pacqerar Byc,;rancrioro [2] u,(y6ona [4J. IIpll aror\r AJr.EBoAopoAa, riari o6r,rsno,..Ipurl1lq. lg ur, .. 12,00. Cor.racuo noc.rreAntrrr AaH_urrrt (crr., rrarpulrep, '1ll u J12)), io4ep;riauue xie.rreaa n arnroc$epe Colriqa
6.r-II{3I{o It sHaqerrrrxt lg e1.p : 7,60; r. e. 

- 
nprr,\tep}ro }ra nopflito}i npeBbrrtraeT

Be"rrrrsrrrry, no.rryqeHrryrc f.o,,r;16epr.ou u trp. t10]. H raHolry paa;ruuuro trprrBe.[,
B OCI{OBHOT\I, ynorfflHytr,rii nr,rrue,flep^ecrrorp cr.IcTelrr,r cll,rr ocqlr.rrJ.sropoB A.IIfl.'rllrrRft Fe I. I{an BrrArro rr3 ra6.,r. 2, co;lep;riaHrre fia.,rr,qr{.tr lr 6apran, 

'ua-
IrpoTIIB, CytqecTBeHrro He lr3[Ie]rr.rjlocb.

Ta6.'ruqa 2

IrI €

Slexclrt

II
Fe

Ca

Ba

IIcro'ilr liH

12,00
6 ,57
6 ,15
2,10

12 ,00
7 .60
6 ,33
I ,90

B pacuerar Ircrro.IIb3oBaIIa rapBap;l-c]rr4TcoHrraI{cr{afl rIo:Ie.rlb co.nuesHoii
arl\Ioc{epr,r Ual. g coorBercrtsrrr,r c nprr}rerrqenroft rro;1eJrr,ro rrpr.r Bbrslc.rreHriil
rroaSSzqrzellra [orJrolqeHlrfl B rlenpeprnBHorr ctrer{rpe yqlrr,rBaJrr{cb c.rreAyro-
que r4crosHl4lil{ Ilellpospaqllocrl'I: H I, I1-, IIr*, rreTa.u"rrrr (IIg I u Si I), 

-pe-

JreeBcKoe pilccerlltl4e IIa arorlax BoAopoAa rr paccerlrr{e Ha cBo6olH6rx D.rreri-
TpoIIilx' fayrtronctir.re lIiIoi.IiHTe.,rlr, rreo6rorlrrlli,re lI.Tfl orrpe,1e.retrr4g nor",ro-
rqeHrr-fr arolra.\rr{ II I, ilarogrl.rrr.rcb c no}rotr1r,rc ra6nurl r,r rpadr.rrion ltapaaca
n Jlarrepa [15]. llor;rorqerrr.re r.rorra]rr.r H- ir I{.j, a rtlrurie pe.irecBcrioe paccefl-
Hr{e rra alo}r3r FI I yuurr,rna.uocb c rrouoqE,ro upn6.uu;rierrlrr,rx soprry.u f{;riun-
A?\9p14s-a [ltil. /{.nr Br,rqtrrc.(errr,r.rr rio;SrfuquenroB fror.rrotrIerz".'"ioniarru XIg I
u Si I 6rrn ncno'rrr,soBall a.rropl{rrr Itap6oua lr f{xuru1;rieprqa [17]. Orrrerfir,
sro rrolrrpoJrbrrr,re pacrrerr,r xgg{$.uuuerrra nor.loqeur.rfl B HerpeprnBrrorr c11e1_
Tpe l(Jrfrl{.irr.illl,r Bo.rHr,r }" .,- 5000 A Aa.,ill pesy.rrLTarl,r, coBrraAaroxlrie c ra6.-rr,rs_
rrrilrrr arraqcrTilflIru, nprrBe;lerrrrr,r\rlr n lloAe.lu [14 j.

F(or{Snqiacllr rlor.rloureHl{fl B .rII,rHr,rr,r csr4ra.rrcfl AontrnepoBCriurr. Criopocrr,
lrunporyp6yJrcrrrHocrrr npr{rrr{\raJritcb J)aBrror"r I nnlcen.

.{na onpe40r-Ie}Iflfl IIace.rleH]rocreir rrul;rlrrrx yptinnefi Ir creneIILI uorrrl3a-
qrlrr nprlltellq"rll{cb {oprry;rr,r Bo;rr,qrtana n Claxa. Ilpu crolr auaqcHrrfl cvr\rtr 11o
cocrolrrrl{frr\r 4rrn rrer:irpa.Tlbrrrrrx aro}roB rril\ollu.rtrrcrr c Ilorroqr)ro ra6.nui [18],
yIIUTLIBaIo[I,lIx SaBI{CIINIOCTb IIe TO.rlI,]io OT TeN{nepaTyp6r, rro rr oT rr.rToT}{oCTII
Bapgirielrnr,rx tracrrarl. Cyrrnr,r rro cocrotrrrxfl]r l.rrfi r{orrtrrgoBarrrrrn\ arorroB B
yc.rroBrrnx co.;rrre.iloii ailroc{epbr (e rer c.rrotr\, rgc dtoplrlrpyorcrr r{s"rrvrreHrre.
B pacCi\IaTpI{Baellhlr .tnrtl.rnr) 3aBlrcrlT npaHTrlarecrird i'o"irbrio o'r re.\rnepa'ryptr}
floarolry A"rrrr ]rr{-\ 6tr.na trcno.rrbaoBarra nprl6.lr.r;rcturaa r!oprrt..,ra t,io.,rroHa iigl.B uoc,re4nroro Bxol(flr rioa${nrllrcrrrnr, ii.,rop,,," u crlirne iltr IL," ,o1n*rri;oulr 6r,r;rr.t rrali;1crrr,r c rrolrou_\blo ra6;ruu Ii 8].

BarxHofi qAcrr,Io BilAarlLr.flB.rInerc.s tsr,lrrl,rc,rrerrr{e Syunrlr,rn rrcroarHrrrroBJ, (rr). Eycrtrncuufi [2j u lly-60n [4], r.rcuo.rr,3()BaBilrue oAlrHarioByro LrerorrrHy
PACIIETOB, IICFiA.,III,I 3IIAqEHI,Ifl S, (t,) I{JIfI BCE\.'rUrrr,rfi II3 I4HTETPA.IIFJIIOIO YPAB'Ire[Ir.ft BLIAa

S,(r,) - ag
rlle rv - onrilrrccria-fr rr'ry6rrrra B qacrore t, Bn[? (rr)] -$y[riqur rl.uarrria,
BaBfic.srqa.rr or pactrpeAe"rrerrr.s rerrneparypu T (rr), Er0) _[cptsa.s r{H_
rerpaJrbrrafi noriasarcjrrrrrtrr ([yrrriqlrn. Be.nr,rqraH& ?v, (rr) nr,rpairiacrcfi qepes
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xro3{SuqueHrbl trouloqeHl{fi II pacgeflIrllfl B HeupepbIBHo}I CtreliTpe I{ B JILIHI4II:

^ (1 -\tt,7ilu, : '---i"-l-::-:--=- t.v-f^-rJ
(2)

r4e X E 6 - CooTBergrBerrHo Kos$SLIIII4eHrbI rlorJlolq,elHilfl 1r pa00eflHrrfl B Hetr-

pepbrBHorr ctreHrpe, l, -xoas{r{qr{errr 
rrorJloq,eHl{fl B Jtr4HuIl, a ?^ -AoJIfl

rtBaHToB, yxo4flq,ltx uB Jl\l1:rrw Bc.rIeAcTBI{e IIcTIrtHHoIo nor,rIoIIIeHI'Iff' Otltetunr,
r{ro B pac;erax l2l u 141 trorraraJlocb c : 0 tr Y : 0.-- 

Vprrrr.rrrre (1i coorBercrByer c.'ryqarc HorepeHrHoro paccefllllas. AJrfl ero

peme;r,rff Ileo6xoAIrrIo SaAaTr, Ho366I,1114_SIIT troIJIolqelu\rfl. L, a sIIaql{r' I{ IIa-

ceJreggocrb Hr4TnHero ypoBrrfi :luttrrttt. V peaouancrlblx JIuHI{ii rrI{iItl{I{NI ypoB-

rreN{ .EB.[flercq ocIIoBII;fi ypoueru coorBercrByroq,ero aro]Ia u"[Ir rlona (Xl :
: 0), ra ero HaCeJIeHHOCTL HaxoAuTCfl. Il3 NIOIeJII{ aT}{OCS^epLI. y OCTaJIbl{blx

J{uilayifi }rrr}r{rrrrfi ypoBeHb flBJrnercfl Bo36y,+(AeHHbII{ (X1 *0), u,AJIfl onpeAeJle-

Lr\lfl. ero Hace.rreHHocrr{ rreo6xoAr{NIo npI4Bileqb AouoJrHIrreJrblroe ycJroBIde'

R l2l u [4] raxuu ycJroBrreNr cJryirrrrJro npeArloJromeHlrc o iroHaJrLIroNI reprlo-
j(r.rHaMIIrIeCXO1,I paBHoBeCI,Iu (JITP). Cne4oearel[,Ho' sAecr' Hace"treIIHoCTII III{E{-

Ilrrx ypoBrrefi nri.IuCnfl,,IuCl uo SOpuyrre BO,ur,quaua' a saTerl I'13 ypaBIleHIIff.(1)
onpe"4enrracr $ynriqux uctosHuRoB. Oguaxo ralioii ryrb I{axo;IiAeIIu-rI Su (tr)
frB1rflercfr ueAocrarorlgo 06ocHoBarrrlbrll Lefictrure;rr,Ho, rrer IIIrItaHlrx ocIIo-

sauufi cqtrrrarr,, qTo oAIdII II3 AByx Bos6yiHAeIIHtIx ypoBlleft, IIerItAy HOrgpLI[III

rloarrrrliaeT r.ttrtlttr, IIaceJreH corJlacllo yc.rIoBIIIo JITP, a Hace'rerlHocTb Apyroro
DTOlry yCJISBIIIT IIe yAoBJIeTBOpfleT. Hrtaqe loBopfl' ecJII{ ilpeAnO"rIO?iteIII{e o

JITP uCuo;rE,BoBaHO AJIfi HIIi+(IIeIo ypoBHfl JII'IHIIII' ro oIIo AoJI[(Ho 6rrrt' raC-

IIoJIt,SoBaHo tr A.,rq BepxHelo ypoBIIfl. Ho torAa {yrrriqlla I{0TOIIHI,IH0B coB[a-

liuu" " $yuxqraefi flnarrxa, u ir-eo6rolur_{ocrb B perxeHlrrr ypaBIIeHLIfl (1) otua-

;iaer. Tiitllt\I o6pa3olI, rrpll ycJroBlrlr iIT['I.rfl.rll4lrrrfi, Ire flB'rtfl]ou{I4lxctl peso-

IIAIICHIi}ItrI,

S, (r,) : B, [Z (tJ]'
BOalloitrgocTL 6oJlee rOqIIOro olpeAeJIeIIII.s HaCe,rIeHIIoCrefi ypoBueii cBfI-

BArra c Bat\rerrofi ilpeAflo.rro;rierrrrfl o JiTP yc;ronl{eNI crarl4crl{qec(oro paBrlo-

BCCr4rL O4rraxO a C.uyvae Taliux oJlo?Filll,lx aTOITOB' HaH aTOl\{6I Fe r'r Ba, Ha CTOI{

lyrr{ Bce erqe npr{xoilrrrcfl cra.[Hr4Barlcfl c 6o.usIrrraltra rpyllitocrrlrrrl' floDTorIy

B rrarlr.rx pacarerax, riaH r,r B pacqerax [2] ll [4], IIace.rIeHIIocrI{ IIr4;Iilrrlx ypoB-

Heiil Bbrrrr4cirr{"rrr{cb [p]I npeArlo.rroi]ieHr,Irr o JITP. flpta arort, c.'Ie[yrr BLIcHa3aII-

Irbl\r Br)rrxe coo6pairterlrranr, $yrtnqr{rr r.IcrorrHLIItoB AJIfl peSorIaHCHoll' illlErr'Llt

)"4551+ Ba II rraxoAr{Jracb rra ypaBrrerrnr (1), a AJrfl ocra.Tlt,Irblx rIpI4BeAerrIIbIx

B Ta6Jr. 7 mruuft tro.[arairocb S' : Br.
Taliurr o6paeorr, A"rI-s Bcex rurrlafi, Ilpolle )'4554,3IIaqeIIrLfi S, uaxogunracr'

rrrrr,rr{ IryreII, qetrr B pa6orax l2l u lt+). f[arrur,Ie [oc"rIeAIII{x, HaH 6y,qer II*oIia3a-

rro Irl4?rie, qacro rre coB[a/Iaror c RrroBI. no.[yqclllIbI]IIr pc3y.ur,rara]II{. Boarru-

IiaeT tsOIIpOC, IIe .gBJIfleTCrI "rII,I npIlqIIlIOi{ DToIO paCXOiIiAeIIllt] paBJluque B CIIo-

co6ax oilpeAe.rrerrrra Sr. rlro6r{ ornerrrrL IIa Hero, Air.tr Bce\ rrflTr{ JITTIII'{II I43

ra6Jr. 1, y xoropnrx xt -f 0, auaucnran s, 6r,r.rrn HaiiAeHr,r Ire ro"rrblto Ir3 pa-

Belrcrtsa S, ..- Bv, rro trrr c norrorrl'ro ypaB,e'Irfl (1). Iloclelrree pe,rlaJlocr,

AJrfr AByx TOqeI( IioIITypa na;ri;1Oir .r1trIlltr{I{, COOTBSTCTByIO1q,UX paCCTOflIIILSII OT

iqa,,rpu-A7, .: 0 u 0,05-A. 3a:ucrr,rnr, qro orBer Ha tlocraB.[eHlu,rfr slrme sou-
poc oriaBa"rlc.E orpl4llare"[E,HI;ll (clr. III{7Iie).^-

Hax y;ne yrraai,rBa.rrocb, ypaBrrerrue (1) n t2J u [1r] perna",Iocb rIplrl yc.rloBI'rrlx

1, ..,. 0 fi o - 0. Ilepnoe uB trr{x oarraqacr, tlro IIe yrrurLlBalorcH rlpoqeccbl,

npr,{BOAflIIIIIS }i yxoAy ItBaIIroB LI3 "III}II,1I{. TOqrltfi yqeT Be,lIIIqI4Hr'I T BeCbNIa

.ri,rrrr.o, ,io .py"6rr' oq.,rno l19i^"r 6lrrr, no"uyuella c rorlorqrro uptr6.rrlrlltcH-

trot-o COOTuoUIettIITI 1t = g-x:'' "', IAC Xz,- - D[epIIIrI I'IOIII4SaqIII{ C BepX]IeIO

ypoBH.E (crr. [20J). 9ro6sr rrccJrcl{oBarLr B"]rr4-Eirr4e y Ha pe3yJrbr&rl,T Btrlrlltcirellrl['

il"rrfl Bccx ;rttrrrtr4l,Ig ra6,II. I npn A), - 0 p.cmelll'Ie ypaBllelrr4fl (1) 6r'r"uo nafi4e-

,o ,aU^ upII ? : 0, ran Ir nprl \ : e )(1.ai/i'l'. OrtaaanO.S, aITO nBIleIIeIIUfi B 3I1a-

,qeH11fl\ S',, 
"roru 

trraJlL,r, qro paSrrrrqa B BLICOTaX O6paaonanra.fl rle rrpeBlluraeT

25t



I nm. floarouy;leficrnrrre.rLrro lro;Hrro cqrrrarr,, rrro T : 0. rlro riilc2erc.s BTo-poro ycJlollrlE (c - 0),'ro oIIo B ltallrtrr\ pacqerar ire 6r,r;ro Br,rro.{rrerro, rariliaFi 3a cqer pacce.sHtrrfl Htl cno6o;1Itr,tr ).'terirporrax r{ pe.TreeBCrioro pacccErrriflIra arorrax BoAoporra c + 0.^ O;1rrario, lian roliaiJal,lr.r Br{errc.rr€Hr.rfr, -\qer 5
c"'ra6o B"rrrlfler lra Be.rrrrqtrrrry Sr.

tr4s cxasauHoro Br,rrle flcrro, rrro ypaBnerrxe (1) lpl,lrrr.,rocb perrrarr, Sanrlr_rlccnrr AJrrr Bcex.,rrarrrefi, npej{craB.'rerrru,r\ B r:16,r. 1, iorn..rr.trri.l.'r;r olrrorl raa
IIrax (1"4554) oIIo ;laer Syrrxqrxr IIcl'orlrrrIIiou. B csr{air c \rrrororiparrrocrbro rrpr,r-ilellelll{'r croro ypaBIIe}Ir'Ifl (/{.tra lrccrto.'tr,ttlr-r .turrrrii rr rrecno.:rr,rurr suaqeriufi
A)" n 1,) cyqecrBerrrryro po.rrb rrrpa.'r Hr,r6op ]reroAa ero peure[rrq. H..raccr.rqecrrufi
IIeroirl noc.rreAoBare.'rbrrr,r\ nprr6,,rre;rietirarl, l.rcrro.rr,aonatttrlll.'t n [2] u [4], o6;ra_
Aaer r\Ie/{iletttrofi cxogurrocrr,Io n rpc6ycr' 6o.rr,ruoro rrrrc.-ra lrrepaqlrri (odr,rvrro
JIE r\IC]IEC IICCIiOXhITI4\ TECATXON) I{ rlPOiIO.'T;IiI,ITE.'ILHOTO BPEIIEIII{ CSETA IIA3RNI. lopasgo 6o.uee 6ucrpyru c-\ollrrrrocrrr r.^reer npe;{.1o;rierrrrr,ui rre4aarrolreroA r{Tepar(rro}rrro-Bilprraqrr0r{ltofo rrrnA [21], rroropr,rli u 6sr.r npr,ruerre,
A'iltl qI'IC'{eIIlloro peIIIeIII'Ifl ypaBrIcllux (1). llpatirr,tuccrirr ;IJrfl BCer paccrrorpeH-
trt't'x lI'rttuii u BCex 

--\7" 
norpe6oBa.rtocL ro;rr,rio rpr.r uplr6.iu.raierrfifl \t{trt trreHr,Ile,qro6r,r uafirz 5 u c 13-{^neprlr,rrrrr Brrilliir-\rrr. Tel, ca.iu,.r, ,ro;1ro.prr,qa}r cAe.-larr-

ttr,rii parree BLIBoil (cu. [21 J), .rro liaili;loe noc.]eilyroqee upr,r6,,rn;rieHrrc nprrrrep_
Iro lra ropr{Aori notsblilriler.TorrrrocrL olpellc.'ierrr.Ifl s, r. e.406trn.rner eqe olurr
neprrr,rii Brrax n y;rie uari;lerrrrr,t-\r.

.l{.rrx peaotrtlIIcIloI"I .-trl}{trIrI }"451A rprr \i, . . 0 gocrrr;rierrue rorrr irie rorrilocrunorpe6ora.no qerLtpe,\ upu6,'u.r;rterrrnil. Ilclcrelrrrar,i c.'ryqlri r.lrrepecelr rert,rlro sAecrr ,o6rrapy;rin.rocr, oco6errrro crl,rr,rroe or.jrtrrqrre r]r,urrqrau ,g, o" ,oruruitroro npr.r6.ur.r;rienr{fl.8". IIarrpr,ruep, rprr rv - 0,1 oe;r1.rurra Su oria3a.rracr]
npr{Meptro u 25 paa, a rl)rr r,,.1 _g r l)ir3 rretrLilre, uerr -Br. lI xorq cro
IIaTIIIOTO npeBocroAl'1T COOl'BCTCTByroqIre Srraqetrtrrr{ i'(.'rfi /lpyrtrx .-rrrrrrrl-1, qtrc-
.T o npu6.irr.urtcrrr.rii yBc.'rrrqr{.[ocb .,rr.rrrrr ra rri(rrurruy. orcpjta c.rreA]-er, sro cxo-
I{I'I}Iocrr' I4crro"{bSoBalilioro }IeToAtl c.tra6o 3ilBItcrIT or narrit.rr brlorrt rrpr,t6lu;ric-
rtrar. tr4ttrcpecrro raniFie orr\tcrrrrb, rrro AJr.rr .rrr{rrr4trr )"4554 upr.r .\i .-- 0 ne.rrra_
ur'ilra 1,, (1J_.n_ V_nanrrerrlrur_( 1) oueur, lrairo or.rrtrrqaerc.fl or eilrrrrlulrr (0,gggg0 << 1." < 0,99997 npu U,U5 <_., 11r,80). Itax ,rrr.."*ro, li.:raccr,rqecfillr-r rrc_
ToA rroc,'reAoBare.rrblrrrr-\ uprt6.ur.r;riertr.ui npr.t i,", =, I r.rueer oco6errrro rrelurerr-
11yI0 C-\oi{r4r\roCTb. IIa npurrepe .lr{rrlrrr )"4551 Br.rAlro, trro CxoAr,nroCrr, urCpa_
UI'loIIlIo-tsapIraquoIIIIoro llerorlil [21j, trao6opoT, ]Ie 3&Br1cr.1T o'r riorrriperrrofo
rrr;1a (ryrrrirlrare 1,, (tr).

2. 3$dlexrrrnrran rl1'6rrrra o6paaoBarurfl .;rrrxnir
rracrorrqee Bpeu.a B Jrr,rrepar)'1le r{.lreercr{ HecHo,,lbrio oI]pe11e.:rortuii

erldert'rnuriori r,rry6rarl,r o6paaontrlrrrri 
-.rrrr,rru 

nor"rorrrerrr.rrr, rpr,riraA,rre?riir[lsx
l)i13rrr,rr\r aBroparr. B .racrrrocrr,r, D5'c.,rancriHii [2] nllrrrrcrrrr".r o..re;{_VrcUCc on_
pel{0"rrerrrrc:

'ri
l' -

) .\,(. .),' 'uclr, - \ S,1r.,t ,. ..,(1r... 
(J)

:l: i,r - a{{cHrurrrol'or,rro.r.'crian r.'ry6urra o6paaoBarrrrfl .rrurrr,rtrr, rorrrree,
Toro yqacrria riolrypa, liorollorr). coortsercrBl,er rracrora v, IIen6roirrn,o ag"l
"rIarL l(Ba satrrcqaIlr'rfl no noBol{y cOoTIIolttrltIrn (i3). Bo-nepnbrx, orro CII])ilgeA-
.r[ntso ro"rrrrrio 4.1rfi r{eurp& co.-lrreqrroro ;{lcria. B 60.ree o6rlerr c._-ryqae, }rorAa
I'r3"lyqerrne Br,1\oAr,rr tra yrjroBorr paccror{rirrl.l 0 0t ucrrrpa Arrcria, rreo6rogr,ruo
3alrertrrrr, noArnrrrelpa,rrr)rl,re Brnpairierrrrrr n (3) lra J, (r,).,-i./ (:oi,,. 

Bo_rro_pr'l-\, paBerlCrtso (3) r\Ioirilio pacclrarlrrrBarr, Hari oIIp0i{eireirr,re s${curnn-
rtort r'.lty6retrr,t o-6paaouaIIIdtr Ilctlriof o IIr3.:ryrretlrrn nr_rod11e , 

'a 
1e ro,rtrrri o JtLttfirttllol'JIou{eIIIrg. (lratt'recrllrri crrr,tc.rt arofo paBeltcrBil BaIi.rIt<)qat}TCrr B Tol\I, qro

atrrocdepnr,re c,rroir, .rrcrrian{r{e nrr,,,e ,.rydlrrrr,r r17, r{8,'ryqalor poBHo rro,,IoBr.r-ry tsbr\ollfltuer"r r,r3 arrroc$cpr,r r.rrrrelrcr,rBnocrr,r 1r; x1,f iyu, noi,urrr,,1. I u aa.
"rIyqaIOT CJrOIr, ,.-rCiliall{r,re rr].ritie t17. 3r.O yrBeprriAeul,IC C.rr0I}reT r,rs ro.o {arira,



ifa6ltrlIa 3

I:r16urra o6Pa3oBalluflIrT6Htta

trl Trooo
Io'' "''

480
(42r9)

417

2t2
( 1e7)

-l
-7
-7

387

(35e)

3.18

222
(203)

2

1

1

321)

(2112 )

21t
113

(l Oti )

l0

J

t .273
1,271
1 ,4:23

1 ,370
1 ,370
| ,:170

I ,357
(1 ,320)
1 ,458
I ,335

(1 ,330)
1 ,323

I ,323
I ,323

0,938
(1 ,252)
| ,177
1 ,376
(r ,:142)
I ,262
t ,25(i
1,25(i

589

43C

-2
-tlr
-15
-15

105

(108)

-10(-10'
-12

0 ,621.10-4
0 ,724. t0'3
7 ,0/t7
1 ,486
1 ,486
1 ,486

0,167
(0,159)
0,618
7 ,293
(1 ,288)
I ,355

{ ,356
1 ,356

0 ,311.10-2
(0 ,490.10-,)
0 .209. 1()-'
1 ,000
(0,9(j9)
7 ,21)2
1 ,2011

1 20;l

0

0,025
0,050

0,075
0,100
0 ,125

0

0,025
0,050

0 ,075
0,100
0,125
0,150

0

0,025
lt ,050

0 ,075
0.100
0,125
0,150

0 ,i70
( r ,2(;2)
t),849
1 .001r

(1,215)
1 ,264
1,248
I ,248

0.844
(1.252)
0,8118
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(i:127 )
239

0
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-i*7
-7

qro rtair(Allfi IIB IIIITSIpaJIoB B (3) paBeII'/r I r.Fft'r;rie o6cy;rillarorc'I pesy"rlbra-

Tr,r Br,rqI4CJICHuii Be.TIuquIIBI Try AiIfl JII'IIrI'lfr uol'.[olqellIdn, IIpeilcTaB'rIeIIIIbIx B

ra6it.1.
Pac.Ierbr 6r,rru nrruoJrrreHrn A"rrrr yq:rcrrioB Iiollrypil' ylla'lollltLI-\ or qe]lTpa

Jrrlrrull rla paccrofirll{.fl or A}" : 0 Ao [7" -= 0,11-r0 A c ttlaro-rt 0,025 A' Peaylr'-
Tarr,r trprrBeAerrbr B ra6r. 3. A"'rs ria;riAor"r roarrir4 rtollrypa liaai.l(ol-I .llrlIIIII SAecL

y,tntoti, a{lt[eli'nnrrtr.E r.ry6l4ua o6pa3oBaIrl{fl 1:11:,,c''o''Bercl'B}'lorlafl eii or-
,rro"r*o, r.,ry6rarra T50os l{"1lfI A.iIIlltl,I Bo.rlttl't 2' -= 50U0 A n rcortcrpuqecltafl. RLI-

COTa O6paBgBaHtr{r{ .'III{IIqI{ lr.i. I IOC,neqlrErI IIaIOAI'ITCrL ttl IloIeIrr co"llterl6ol{ tlT-

;roA;p;r [14], rle Ba/Iarra cB.rr3rr xreiri,l(y onrrqecxolil r.,ry6u,oii r.6,,,,-t1 
-u",1.",%ii

h.llpuDrorlypoBItIorf,060:1cclo'rncrcrByerrcoUerpuqecKaflBl'ICoraft:U'
l{art y;ne olrelrrl.,rocb, ll.rfl Bcex Jrr,ulttii, Iipotte pe31)tltlIIClll,ii .rlrtunrt }ul+l$4,

rhvrrrtlu.q LICToqIIuKoll IIaxOIu"rIaCLr I43 I)itBCIICTRa S, - 'B* O;ltrtrnO upn Al'.:
I0, A),: U,U,-IU A grra-rerrnq,Sr 6rr,uir rralii;lellr,r raNilie c llorloulrrlo ypalr-

Herrrrfl (1). IIo.uyucIIIIJ,Ie orclol(a BeiII{qI4lILI Te;1 T5010 t h'i u ra6'l' 3 yHaBauLI

B clto6ltax.
ocrarroBl,rlrcr{ tra HeHOTOpr,rx Bt}rBo,(aI, RLTTeHOIOI{IIX I43 pircc}IoTpeIIILI

Ta6JI. 3. ItaX lt C"rIeAOtsaJIO Oxiui(aTb, l'eOlI0TpIIqeCIia'I BInCOril O6paSOBaIII{fl

h,, Cra.lrrrO AaRIICI1T OT [fu, qTO .flB.rIt{eTCrI OTpa?IieIIlIe\I CIIJIbIIOii 3asI'rCuNtOCTl'I

oi n^arOr,,' rtourlrlrUuerlra not,'lOU1CIll{rt R .rtilllll{. 3tlfl'lC.tlt'la /i1 u UCHrpe,.Ittt-

.,tutl \r B ltpLIJI6-flX IIOIyT OTJIIiIIIaTIcTI II& II€cHoJIbIio coTeII Iil{'rro}leTpoB' IlaI{-
6o.uee Br,rCbIio B aTl,IoCt[epe O6paayeTCrI ]\eIlTpa.rIrItil.f{ qaCTIr 
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Puc. 1. 3anrrcrrnocrr. Bbrcorr,r o6paaonanrra ht or L)" g;rx ;rlrruri ),4g0g u 1,5250 Fe I,CN"TIOIIHAfi JItrIIIIfi 
- AAI{IIbIE TA6.[. 3, ]IITPIIXOBAfi JIIIIIIIfi 

- PC3YJIT,T TT,I B. I,. BYCI BCITOTO [2]

nepexoAe ]i Hpr,r.rrL,r{}I h 1 6srcrpo y}re,brrraerca. Haqzrraq np[rreprro c AL :.,- 0,075 ;- 0,100 A, rioarf$r,rqr,r"rr, .ro.,roqerrr{.rr Z, , aurrrrirl "rrr.rHr{.rrx cra}ro_Brrrcq rariulr r\ra.rrr,^r, .,To Bbrcora o6pa;onarrr,tr{ npaHTr,SeCHr{ coB[a[aer c BLr_'coroft o6pasonarrr.rfl lrenpeprrrRrroro cre^rpn. or.ierr.;,-;;;-;o""eAH.s.E c;ra6o3aBrrcrrr or llJrr.lrrbr 80.{}ui (crr. rtr6"r. 3). Ec"-rn poc"nro"pu"6 pasrrBre irvfiuttnpr{ o.qHl4x I4 Ter ;rie ts}raqerrl4rr-\ A},, ro BrecL pa3..Ilrlr.Ire n ,erroingax h7 "u**'lroi{ieT lIOCTUI-tiTIl IrCrCrio.rrbriI4\ COTeII IiI4.riorloTpoB.
.(;nn nce.x twluir r'r RCex srraqerrr.rri Al, os$enrurrraa ,.;ry6rua o6pasonaur,rrTa; ori&3i1"[itcr, 6.trr.raNor1 rt ei{rrHrrqe. }lc,tru no.io;ti]ItTb arl:.1 , "o 

ouu6na n rrr-cri're o6pa:;oBalrl{r{ /21 rrc nperr,Icr{T rrecrioJr,ril{x rec.srrioB xurolrerpon, I.a_tiuru o6paaotl' c rorlIIocrLIo .qo IIecIio.rrb[ir4x l{ecflTrioB rirr.TlorrerpoB awcoty h1Moi^rro rraiirn lra yc.[oBr,rr_r Jrt:1. Ilrrrepec]ro or[{err.rr},, qro ecJrrr ro.[b3o_BarBc.q orp(r.le.rreuuxrrra aSSerirunHoii r..rry6nrrr,r o6paaonarrr.r rr rarl:ayr, npr4rraA_,r0;Itau{I{rIIl llaBrrr,rrr aBTopaNr, To ro.rryaraercfl nprr}repno raxoir *" frrhpo"istraqeHr{rrx h.i. )lo-eu;llalrorly, ItofAa orru,"rrarnlryerc.q 60"uuuoe quc.rlo .ur{Hrrii,
i'I'IIff Haxoni.'terrr{fl Ta7 rrer rreo6xo,lunrocrr4 npr{rreurrrr coorrroueurae (3), ;roarnl,,,rli:_":,1i:,,:TI^^I:, = 7 v orcro,la rraiiru Bbrcory o6paaouarrlr^'i1,.'r\alt )-il'Lr vha3r'tBa"rloc6' i{jlfl rlfrrr LIB rrr_ecrl{ pacc}Iorpel{rro,t,rrtrifi q*po-trc l'(i302) r)ACrrorr,r c$r{ir:rirrrrrrr,r-x r.r;'6r,,, o6paaorarrrafi parree n,no.nrrnn Dyc_
'lanct'lltr-l .[2]' E^ro pe3y"IIr,TarbI B]tecre c B]roBr, [o.[yqerrrrbrrru,peAcraBJrcrlr{
'. prrc. 1-{. o^rcrrrlr, q16 B yrpcrrcrior-r r\rol(e.xrr 

";"";;r;;;{ arnroc$epr,r [3],IICnO.rIb30Barrrroi"r lJyc.,raBCrillrt, OTCqCT B6TCOT Iraqrluaerc.g or roro ,Iic ypoBIIflt-,s0! 1, .rro rr ts rapBapA-clrr.rrcorruarrclioir [14].l{a pnc' l-1r nn;1rro, oro n o":rorniir^ c.rrysaflx pa3rrrrr,(a rle;rilly rrarl,qerr-Il,rrrtrr Drrar{crrrrrrrru h_y v peey rr,Tararrrr Bvc.uascrioro 4o""r.n., HCCrioJrbrirrxcorerr rrrr.rrolrcrpoB. c norroqr,kr Aarrrrr,r\ ,,io.rr. ; (cr. vrc.ra n cno6xar) rroiri-no y5e;1r'rrlc'r' sro raH-oe pac-\o;riAcrrlre rre.xbSrr o5:r,.qcH[rr, I]as.rruurrr,rrf [oA-xoAorl Ii Br,rrrrrc,rrcHrr-,Sr, TaH iirlri nprr Xr;0 uoc;re,qrrqfi.r'"rrser Be,rrrrquHylzl He 6o'rec, qerr rra 37 ni.tt. spgrrg rL.o].,,o"oo.rbrrree pacxoirijlerrr,e troryqu-
'rIocb ItaH l)il3.'l.irr{ ror?.itr,rrrura (),4ss4,puc.4),;1.rrr r,orop# r"t:r rroarul s o6eraslla6orax 6r,r.rr o;rnrrartorr. Tari,r.r oopnroaa, ,plrqilHy rro..rlyqelrrror.o .lecoorBercr_Bil,'I IIV}I{ItO IICIiATE B I,I3^TEIIEIII{II IIC\Oi{IIhIX gAUr,T'*, r, E.: 1) \IOAO.]III COJIHEq-rrofi arrrocrpepr,r,2) npllllrrroro x[rrr{qec]ioro cocraBa r,r i3) a,aveunli cra.,l oc-
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IIuJrJLtrTopoB. Hraxie allairll3lrpyerc.fi B.rlrrfllll{e srrll $anropol IIa BLIcoTy o6pa-
3OBaHI{fl JLMILM]d h1.

Mrr yc.ratroBllJrl{, qro c roqHocrbro i{o rlecrto"rIbItIIx AecflTIioB lilr.toNlerpoB
BeIr4sra;a fu1 coBla[aeT C Br,rcoroii Ba.[el'a]II4.E ypoBlrfl Tv : 1. floc.tregnsg;xe
IIOJIHOCTbK) orlpeAeJr.rlergfl rletrpo3parlHoCrblo aTIIOC(bepr,I B qacroTe r. B EApax

paCCMOTpeHHLrx II{HIIfi lr} x f c, uoaro}ly nol'iloulcIluerl B Ilenpepl;lBHol\{

CIIeHTpe NIoII{Ho npeHe6pesB; rOIAa HenpoBpaqHocrb arrtoc(bcpLI SaBIICI{T

TOJI6I{; or Itoe{Onqlle}Ira uoIJIoIqeI{urI B JII4ITIIII l* B ceoto oq0pellb' BeII'IqI4-

Ha l! BaBuCI{T oT pagtrpeAeJle}Il{fl TeNlne}paTypl,t I{ AaB"-IeIIIrn B .\lolIe.iIII aTI{O-

c{epbl; I(poNIe ToIo, oHa IIponopqllolta.rTbIIa cI,IiIe ocqlt,rJlflroIltl f r'l CoTlepxiatturc

coorBercrByroulero aJrerretrra e. Cle;1onare.rrblro,, r,IBlIeIleIII,Ifl ll -\Io/Ie.lrrI ar-
Iloc{epbl, i roHaie B allaqeHusx I u e llepe3 ItooQdll'lquellr lloljloqeufrt ly
t\Ioryr cIrJIbHo Birr.urrb Ira Bbrcory o6paaouaurzrl IleHTpa.'IE,IILI\ rlacrcfi Jrrrllllfr.

f u"tn'u'p'o{ cHaqa'[a rpl{ 'rrlIIrI{I{, [pI4lltli['rl(]iliaulil-c IIc I (puc ' I u 2) '
Hauolrutanr, uto cOAepitiaIIIIc itie.IIcBa B aTIIocSepc Cotr ttrla tl'e oItaBa"rIoCb

Ha rropaAolt BLrrrre rori BeJrtrrqlrrlr,r, noropyfi.) I{crro,'rbaoBa"r Il}'c;raBcnul'i (cnr.

Ta6rr. ,). ,{a.;ree, CIIJIrI OCqI{JIJI.trropoB I yta srllx JIIaIIIIii npI'IlrIiIoCE, yl\Ie}lb-

rrrrrrb B 3-5 pas no cpaBHeHrrro c trpoitiurMu BHaqeIIIrfl\lI'I. 'lariurt o6pasolt,
To"[brro Ba cqer r,latrr)Hel1]Ifi B ope u l rioa$Ququc)IlT trorJlolrloHl'Ifl lr B fleHTpe JIU-

uufr 1,4808, X5250 u )15302 B lraillnx pacuerax Bospoc B 2-3 pr13a. oqelrltlr uo-
lia3r,rBi11)T, rrro 11a rex Bblcorax, rAe (roplurpyrorct{ paccNltlrpl{Btlcxlli0 JII{HIII{'

Terrneparypa II IaBJIeHIIe B yrpexrgliol:i Ir IapBapA-cMI{rCoHIlaIICHofi Mo/Ie.rt-flx

coJr11eqlofi arNrocq)epbr orJr[qalorcfl rrea]rarltr4TcJtLlro I4 rle Nlor]'T rlpriBoArrrl It

Baxrerr{o}ry r.rBrreHerruro lr. Hcnoropoe BJII{E}IrIe }Ia l! oF(tlSLtRtlt)T paBIrI{I(a B

npr4rrrrTr,tx Brraqeurrflx cI{opocTu I\rrIIipoTyp6yJ0}ITIIoCTI{ 2,,. T} nl,ltlncJr(}}II'Iflx

Byctrancnoro 11cnoJrr,BoBaJracL npuBeAerrrrafl B yrperrcItoI,I rIoIe"rrr{ SaBI'IcI{-

trrocTB Tt a,r h. ts rapOap4-CMIITCOIII{it}lcrioI? rlo;1e"rlu llall}Iblu o 2', OTCyTCTByI0T,

IlogTot\ry A.n-fl Bcex BLIcoT 6rrlo npttrfl.To ?:t - | xat,lcen. Ptre;tr'rsl4.fl B SIIaIIL'-
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III{.8}i cl cHa3liRalorcfl trprr h > 2A0 irr}r. 3a uqLrr ortrrr paa.rrr,rqrrft rioa+SuqueHr
lor,rroqeHrrrr Ii qerrrpe .rrr.rHu^r{ 7'5250 1'ne;lr{qr{Baercfl rrpr4}repHo n 1,5^pasa, a
B r{el{rpc .rtrlIIIII'I }'"5302 - s 2 paaa. 3ro eqc 6oJ-Ibrue vcu.unnaer pacxor{iAerrr{e
rteifiAy Ilogbrrrl4 BIIitcelIrIrr-\rrr /, trr Bria.rt rulsNII{ B--vc.,rancxoro.

'Iaxrur o-6p1ig9rr, B IIaTIII{X pacrlerax r{errpoaparrrrocrr, aurocseprr B rleHrpe
.-rr'rrtr'rfi l"1rtiU8, )"5250 u l'5302 oHaaairacb B lrecxo.rrbno paa Br,lue, selr B Bbrsuc-
.leIII'Iflx Ijyc.-ttrnctioro. Ilplruunoii aroro .rrnr{,rlocb Ira}rerreHr,re Be.rrtr{rrrrH tt", I frn rreHlllrc'ii xlepe zr,. I{n -Icnr 6o,'rrure IrenpoapaqHocrr, atrroc{epr,r B qacrorg v.
TCII BLIIII0 Sil.iIeIaOT ),'pOBClrb Tv : 1. OrCiOtra C.rlenyeT, qTO reO-\IeTpI,IqeCKarI
uLlcora o6ptraonauilri r./., rioro])i1ff, tiAri yriaBr,IBa.rrocb, trpilrreprro coorBercr-
Bycr ypoBlrK) T, - 1,,_ B rraur,r\ pacqera\ Ao.rl;riHa 6r,rrr, 60.,rr,rue, qer\I B pag-
rrerax IJyc.'rancrroro. l1 ;leiicrrtrrre.rrbrro, riali Br.rllrro rra pr.rc. 1n 2, tronrra rrrurr-
,rrn.l.r-.Airrr r{LrHrpa .rrurrurYl },4808, 15250 n i5302 oHaialucr, npra6.uuaure.ur,uo
rra 100-200 lr.nt slrrrre suaqeuuir Eycnaacrioro.

Ilpn yrt'rrrl.rerrult -\7' noerfsatluerrr rrofJorqerrrrrr B .rrrrrrlrr,r l, ylrenr,uraercr{,
r{ fiocretrerrrro /{o,\rrrrrrrpYH)I]lyro po.rrb r] rrerrpospaqHocrr.r arlrocr}epbr rraquHaer
I'IrpaTL lOl.rl oIqLTIII{e B IIelpCpliIlIIOit CIIeIiTpe. BlreCre C },treIIbtUerrr.tClt /,
rrorrllHiacTcrl I{ B"rrI,IfIr{e BeJrr4quH e, I n ul rra^BbrcoTv o6pasonaunx h7. Iloarolry
npr{ )'Aa.xL'rrr,rr or rirrrrrpa irrrrrlrii 7"4808, }";1250 u },5302 pac-\o?tilterrre }rer{ny
IIttllI{}IIr Sllitrlollirrl\Ilr h7 rr arraucul4fl}Il,I Byc"aaocrioro y}rerrbtrraercn (Clt. pr", In 2).

{"ua ;10craroqrro 60.:rrrrrnr A}, Re.rrllalrrrrit /, cranoor.rrcn ranofi nra;rofi, uro
rro.ro;,riLrrrrrL] ypoBrrn rv { orrpe;leaxercr ro.rLHo rroriror{orrl,reNr B rre[_
peprJBHo\r cnerirpc. T1 pl.r ranux sHaqerrr.rrr\ Al" sbrcora o6paaonanufi Jrtrtrttt
/r,v conntr;1acrr c nlrcorort o6parooarru.s Herrpepr,rBHoro cnerirpa. ItaH Br,rArro ua
puc. 1 r,.r 2 l,r ra6.r. 13, ;1.r4 ;rurrrrir ),4808 u ),5250 aro, rronrerlr Haoryrraer npr,r-
6.:rr,raure.rrr,rro rpu Ai, -- 0,07o A, a ;l.rq .rrrrrrrr.r ),-o302 - trpr{ Afu .: 0,100'A.
Aa,T r,rrefitttee yBe"{Irqcllue Ai yirie rre }renfler ariaqeuuir lzy. Pasru.rrla B Brjcora\
odpaaonartnfi IIcnpepbrBIIoro cnerirpa B narul{x pilcqerax rr B Rbrrrr{cJCrrl4.rrx
Iiyc.uancxoro AiIfl Bcex paccrlorperrlrbrx /iJrr.Irr BoJrrr rre [perBrirxaer 8 rar (crr.
pnt'. 7-1+) trr rloilicr 6i,trs o6r,.scrrerra nc6olrrrrrrrrrr{ paa.rrr{qr,rr{r1rr ts [pr.1]\reHerr-
Irbrx troAe"rrflx co"rrrrc.ruort arrrocOepri.

llepeiigert rerepb li.rllllurl l"6lU3 Ca I (puc. 3). Oqerrran B"rrtrrffrrr{e rr3}rege-
ttrrrl n IlrrArrLtrrusx sca, I u ?). nprrxollulr ri Br,rBoAy, qro rrernpospasrrocTr, ar-
rtocr[opr,r B r1e]rrpe Jr\rtwru ]r rrrlc trpu\reprro B 1,5 paaa 6oJrr,rrre, rreM y Byc"uar-
crrioro. 3ro oerra.riter, rrro ypoBelrL Tv - 1 (a arrivnr, trr Br,rcora o6liaaonanua
/iy) r ualurax pilCqerax Io,rI?IieH "rreiriarb BLrrrrc. fJciicrnr.rre;rrbJro, riaH Br{Arro
rI3 plrc. li, rronoe Brraqerrrrc h.y [,ln flilptl .[rrrrirrr ],6103 Ha 50 r,u 6o.,rr,rue BHaqe-
Itrta DYc.uancHoro. Otrterl,trt, rrro pacrorrii'(eHl{e n rioatp{uqraerrre rlorJrotr{e}Ilrfl
1, ageCr Oiia3a.iIoCL IIe TaIiI{}t Cytr{cCTBeIllrt,lrI, }ial{ A.{fl Tpe)i ;tuttttft Fe I. fIOa-
Torry rl pac\o[i4eIIuc B Bt].Iltrrqrltte /t.i ro,ryqlr"ilocr, rleIIee aarlerIILI1I (50 xx
Rrr(rcro 100-200 r"u).

l{rrrcpcctrax riaprIIIIa rra6,,rr.r/Iaercfl rrpr,r v/la"rreHrrr{ or qe}rrp1 .rlrrruu (crr.
1tllc. i3). ]le,tnqr.ttra i.1 y Byc.laBCIioro y6r,rsacr c pocrorr Al' aua.rr.rre,.rbrro lreA-
roIIHee; B peayJrbrare, rrarpr4rr0p, rpu Al,:0,075 A rraiigerrrrar{ r4rr BLrcoraIt.1 238 ri"rr oriaaa.rltlcr, rra 204 r;n 6o.lrr,rrre rrarrcro alraqeHrls, I',qaonofr upr.r-tluttoit rtlliol'o pilitJIi.ItII{g .sB.Ilr{ercn ilecoorBCTcrBLIe B fipr{Hrrori crtopoctq nrini-
poryp6y.rrcnrllocrlr z',. ,I{eiictnurc.ilblro, B yrpexrcnofirrole.uu co.,rrrequofr arnro-
ctlepr,r rra .hicorc h.-238 E.r, c^opocrr, rurrrporyp6-v.rcrrrlrocrrr ut - 2,65 H.ir.f ceH,
B ro Bperrq riari B r{arrrr{r BLtrruc.lerrr{r{ri ?) .- I u.nfcer. Ba cqer pagjrl,rqur{
B BeJIIrsrdHC zr, rtoa(rrfuqr4clrr [or.rroxle]rr.rfl 1, npu A]" .= 0,075 A y rrtrc upr.r-
l\r0pHo n 12 paa rIeIIbItre, cerl y llvc.tancnoro. Dro pac,.ioirilleHrre HccrioJr1,rio
\rlIeIIburaercfl 3U Cq0T rIStreI{eHI,rfl napalrcrpoB eco r,r l. Itporre roro, tril rario\r
paccTor{HI,II,1 or IIoIIrpa .[ITIILIII Henpoa]]aqrrocTb arrrocr[c.pr,r oupeleJrrercfl yliL)
Ho roJrblio riolt[(li.rqucrtrolt /u, Tari I{a}i rrorrolqenrre ts Helrpepr,rBrro.u c[eHTpe
crarloBr{Tcfl cpiu}iI1I}It}IlI c ttot.rloqetttrrerl ts jrfir,I.tu, Te,tt tre trIeHee, B Ha_
nrn\ .pilcrrerax rrpr{ A}. ._ 0,075 A rrenpo:rpasrrocrh arrroc(repr,r ua Br,rcore
h : 2i)B /i.ru, r.'ro no IlYc,irancriorrv r!op-rmpvr,:rca garrrrr,r;i ,l.rn.run riorrrvpa,
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oliASaJIaCL IIOqTIr Ila trOp.fIAOrf Irerrbrle. l'att ritrri aTrIoc()el)a cril.rla npospaq-
Hee, To I,I ypoB0IIb I"t : I BaJIeIaeT B lJttt"{ I.[y6Eie. SrLIu u o6r,tlcuflCTcfl pac-
xoiIiACIlIIe B sIIaqeIII{.fIx hf Epil At" : 0,075 A.

'farinrr o6paaorr, B,rrrrrurrc paB,ruqrrii B criopocrrl lrllliporyp6y.rcllrrIocl-II
A"rfl ],6103 otiaaairocb rrarr6oJrcc cyrqccrBerrrrhrrr IIe B I{cnrpc.rlrl}Itrrl{, a Ira lr(t-
rioropolr paccror{Hr{II oT rr0ro. AHa;lotn.Irrllii pe3y",rr,TaT no"rlyq]r.rrc.fl rI it,'lrt
7,45it4 (puc. 1r). IIco6ro4lnro orlrcrlrrr,, lrro iloc.rlCAIIIIC oupcrAe..[eHI{fl BaBrtcrt-
rrocrr,l ut or h, (crr., uauplrlrcp, [22]) rrprl]roAflr li BLIBolly, rlro I{cro.rrb3oBtliIIIilfl
Eyc.rancrir,nr BcJirrqtrrla ut :2,65 n.wfcen. npn iz, .: 238 ri.r, rrB.;Irrcrcrr Btlillllrt('rI-
Hoii, B ro Bpc\r.rr Han Brrascrrfia r1 : L n.u,f cen B cporiloxl J-r-yqllc cor,rjacllcrcri c

rra6.;rrc4erurmur.
i'Ia pnc. 1+ urrgno, qro Blrcora o6pasouittuiti ,IApa .TIIIIIIIII )"4554 Jla 1i, lo-

jryrlcIrHa.fl Halrr{, frpaIirIrrILrcIitI coBrraAacr co BlIilrr('rtncrt Dyc.ttilIlcIioI'o \1t.1 =.
= 600 r;"'u). B or.-rrrqrrc or llpyrrrx ni,rrrrrii IBCpcIrIIoc o6tnctleurre at'oto pc-
3_v"lbTaTa Sarpyi(rlrlTe.Ilbllo, TaIt ItaH rr0l]SBCCT]Ta Be.rrrrqulla f, rioTopylo ucfioJlt,-
SOBa.rI 3ACCb E)'C.rraSCririi. H cOina;rerrtrrro, B cBocii crarbe orr rre trpl,rBc.x trplr-
IrcllerrHlrx rrilr Bl{aqcHll"r f, a orpantrrqrr.rlcfl "ur.rrrlr, o6q,eii 4",rn rcex lurrlrii ccLlJI-
roii na "{nrcparyp}Iblc l,rcrorrlruttra. B roc.rleltllrx, B tralcrllocru, coi{t'pinarcfl
ABa BHaqcurr.tr cr.rrbr ocqrlnir.Bropa A.IIfl .iIIdIIIrrI )"1+554 (gl -: 1,10 [23] v gl :
:0,28 [2./r]), or",ruqarotrIrrec.rr oArro or Apyroro npr\IepHo n 4 paaa. To,rtno
B rolr c,ryqirLr, r-rc.Jrrr B pacrrrrrilx Eyc.rrancrioro gl : 1,10 [23], rIBrIeHcrII4E B napa-
II0Tpax l, ts,, u ?rr B coaoriynrrocTrl rrorrTrr He rjJrlflroT na Hoar[c[nqlreHT Irof-
JIOtqL]HUfl B JII{IIIIN U BI,ICOTII 3it.TIOIiIIU,Ifl Y]]OBIIfl Tt . . [ IIOIITtrI HI' NIEII'IETC'I .

Orrrorurr, .rro s o6"tacrra rfoprurpoBal{rrfl rlerrrpa )"4554 ]lag.xrlsil.s B reMrropa-
rype r{ AaBireHr,rtr }rerriAy yrpcrrcrioii rr rallBapA-c}rr,rrcorlrlarrcrtorl rtoge.nRrtrr
oria3a,Tucb 6o.rrrure, .re.rr s o6uacru droprurpoBaIItrrfl Apyrux "rIrIilI{r"I. Oguatio con-
I\recrrloo gefictnlre arlrx paS.rrr{suit rra BeJr[qLIuY l, uenc.:tltno, TaIi Htllt paSHI,I-
qa B Terrucparypc riolrllo]IcrrpycTctl paSlll{qcrl n AaB.xeHrlrr.

I{ari lr 4;ra },6103, nprd yAa.'re}rrrrr or rIeIIrpiI .rrIlIrII{ ?"1t554 Bblcora o6paso-
Brlrur.E li1 y Eyc.uaBcrioro cfia;1acr rreA.rrcrrrreo, alelr B Halrl{x BbrrlucileHLLsr
(crr. pnc. 4). LI crrona [pr{qrlna Droro - paai-rrrqilenupurrRroilcltopocrrr I\IIIK-
pclr.vp6y,ueurrrocTrr a1 (paa;ruur,rfl B rBa uf s71ecr' ropasAo l\{ellec cyqecrnerrur'r).
B -vrpexrcrioit lroger-ru oua pacror B cropouy BrrorrrHrrx cirocB rI rra Bblcorax
500-600 Hil., t1e. o6paayrorcr {errrpa.rrb}ttre qacrr{ JrI{Er{I{ ?u4554, cocraBJrfler
orioJro 4 r,x,fcerc. B pcav.rr,raro tro.Ilyrraerc.E olqo 6o"uee crur,floe pacxoxiAelrlle
B ReirrrslrHe l* uen B c.ryqae ],6103. Ttrri riar,i arrroctlepa y Hac oltaaaJracb Bo

rlrroro pi13 trpoSpaq[cc, ro ypoBerrr, trnt : l, oHoJIo rtoroporo rloplrupyercr na-
iryqeHrc, BaJreraer ropaa71o r.ry6;ric, qcrl y Eyc;raacrioro (na 500 nnt \pfi
A?', : 0,050 A u na 400 nn npu Al. : 0,075 A). Ha Droll upullcpe xopoilo
Brr;\Eor ri HaftrrNI omfl6naM rrprr Br,rrrrrcireunlt e$Senrrnrrorl Bbrcorl;r o6paaoaa-
:rrun h,y lloi:Iicr trpIIBCcTII HCIIocraToqIIo Tosuoe sIIaHI,Ie cI{opOCrI{ lruxpOtyp6y-
JEIITIIOCTII.

Orrrcrrrrr, qro iiari r{ AJr.fi JrrrHr4r{ },6103, [pr,rrraTarr agccr BycraBclilrrl Be-
Jrr{qrrila ?t7 : 17 nrufcen oriaBaJracb BaBr,rrrcurroii (crr. [22]). rlro nacaerc-E BHa-
qcrrlrfi L,t : I rnf cet;, r{cno.rIL3oBaIIIIoro IIa}Itrr, ro nplr h : 500 -:- 600 Iiil eto,
Boa.\roirirlo, rrpui(erc.fi -yRerusrlrr ;1o 1,5-2,0 u,-ttfcer,. Tor4a uo"rlyseuuble BLr-

corr,r o6paaonarurn lz1 r,pn A2t : 0.025 -+ 0,075 ,L Heclio.rrT,Ito BoBpacryr,
vrrerrblur{B TCrr ca}rbtlr ])acxoTrt;1ellrre o po;y.rt,Tararlrl Dyc"rancxoro.

llrari, cpaBrreHrre nrroRb rro.{yscIIrItIr r.r rral'i4cnrILIr paHee Byclancnulr
SrlaqeErrr"r xn1 m lt,7 IIoIia3aJro c.re]Iyrcq{-rc. Br'rflcnrl.rocb, qTo pa3JIIIqI,Ifl B pac-
IlpeAe"rIClIuI{ Te]InepaTyllll u iIaB.IICIIufl, Ii IioToi)bIII IpI{BOAIIT SaNIeIIa yTpexT-
criort rro;1e.,ru co.rHCrrrroi'r arrroc{epbr rapBilpl{-c}rr4rcoHIraIIcIioI:I, cpaBrrrrreJrbHo
rril"rro Blrr{.flior rra atf(rcrirrrRrryro Bblcorv o6paeootrrru-rr paccNlorpelTHbrx nuuuft.
Iopaalcl 6o;re.e cytr{ecrBerrtn,rrr oFiaBn.'rocb r]iIIrfl1Ir{c cI{.iI ocqlrJr.un:ropon f,
co.IcpiHalil{r{ coorBercrByrou,rrr DJrc\rerrroB s rr c}ropocrr,r rll.rriporyp6yrentrrocrrt
a,. Ilcgocraroqllo rorrrlrrre Bllaqellrlr{ | , e n t, qepca ltoo$cprrquc'rrr [orirolqcf{Irfl B

JrlrIrr4r4 rrorvr rrprrBoAr,rrrr n ourr,r6narr rroprrAria rlccrio"rrrrltl,l.\ coreH lilrirollcrpoB
s ne.[nqlrrrc /r/.
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3. Oyrrnrqlrrr Br(,JraAa

Ilutenclreirocrr, Bcrrlioro rraryqeHnfl .f , nhrxogRm,ero I4B ar]rocd)epbi ts rriic-
Tore v, $oprrup-virc.rr He Ha riaHofr-ro crporo ea4aHuofi ill,ICore /2.y. u e rrporr{-
,r{eH}ronr c.qoe, }iairAufi yponenr, .h-oroporo Brrocrlr cnoli nn.rag n /r. [Jarpu-
DIep, troJroBI,rHa lrlrrclrctrrBllocru 1" n qeHrpaiILHbrx qacrrr .TrrrHIrI:i, i)iiccrrorpcli-
ur,rx Eyc;raBclir4lr, BbrxoArrr r4B cJrorr ruupr.rnori orioJo 1C)0 r.;r.r (crr. [2J). Illrcrrno
gro o6cronre.rrLCTBo - trpor.slneHlrocrL 06.rracrld $oplrrrponaurrn - rrrr(,ror rr

Br{Ay, riorAa oflrr4rrccHyro rly6lruy o6paaonaHr4.s JrlrErlrr rn7 r4.rrrr coorBCTCT-
Byroqyrc Bbrcory o6pasorannfl h.1 HaBHBaror (cpeAHeiir urr,r <,a$Scrirunrrcfi>.
trlle cxagannoro .acr]o, qro BeruquE& Tr1 @tu h) .;rtrrrxb B cpcArrerr raparire-
pr4sycr ror c.'rofi, rne {oprrrnpycTc.fl BblxoA.En1ec Hap-\.xiy r,rsryqcIure. c)na nt,
lro)fieT AaTb Iro.rrHoro npeACTaBJreHLr.tr o BriJraAe Tex I{JrIr lrrfi,rx rly6r.rH B rrHTeH-
ctrrBHocTr, 1r, naHIaIr 6r,t onpcge"tcIILI(Ir Tr7 trlbr He no.'rL3oBa,'qncr'. 3lo npeACTaB-
JreHLre rro?rier 6rrrr, uouryuerlo roJrbrio c norror1bro (l1'nnqnn Bri"lana.

Itan n 4.nn ed{exrznnoii r.ry6r.rur,r o6paaonanrrff r..i, 4ra $yuriqul,I BIiJaAa
cyqccrByer lrecrioJrr,rio onpeAe.rrerrrii, npuriallclriatrlux paBHr,rrr anroparr. Fi
co?riaJrerrilIo, Ire BcerAa rarirrrt orpeACJrelrrrrrlr crpelrfirc.rr trpr.rnarr, uerrillri (rrr-
ar.rqecriuli cMbrcir; o6r,rsrro ilpocro troJrararor, qro cra tfryrrriqrra panrrir 3arrtrrca]r-
Horvry B Tolr l4Jrtrr urrorr Br,rAe troAbrHTcrpailr,Hor\ry Bbipa?fierrr4ro n t!opu1'"'re p;r.rr

rrrrreHcrrBuocrr.I BrrxoA.s[,ero ua.iryqeHr.r.g. OqesI,rAHo, sro uplr BBcnerrurr onpr'-
AeJreHr4.fi Syunquu BHJraAa rrco6xogr.rlro rlcxoArlTb lra roli rlerr.r, Airfl rioropoii
era (rynxqr.g npeAHa3lraqeua, a rrrrelrrro: IiorrqecrBcrruoc ortrrcanrrL) tsri.rra;la
r{arriAoro ypoBrr.tr rly6urrnr r 1n. flpu gro}r Ao,rfli}ro cpaBnuBarbc.fi ,raJr}'ecrrr,{c
or paBrrr,rx o6neuon Ba paBrrr,re npolre?fiyrlir.r Bperreulr. Hu;rre ilprinollr4rcfl on-
peAeJrcHIre Synnqura Bri.rraAa, orBerrarcrqee arulr rpc6oRalru.slr.

flycrr e, (r") u a" (rr,) - coorBercrBeriHo noa$tfuqucnr rrBJyq('rllrr Ir
xoa$$nqr,rcrrr rrorirotrleul.rfl B qacrorc v Ha orrrr{secrioli rry6rrrrc r, (n c.;rr.lae
Jltr]dllLt dr: l, 1 X -; O) . HalolrHIIlI, qTo Be"ltrtsIIIIa er (tt) CCT[, OIICprLI.s,
u3rycaerra.E eAr.rErrrEr,rrr o6t,elrolr, HaxoA.Blqrrlrc.g Ha r.rry6urie rr, aa cArrurrry
BpelreEr{ B eAlrHr,rqe T(,Jrccrroro yr.Ira rr B ciirrHnqlrorr r4rrTepBalc sacror. ot
DToro cAlrHl4qHoro o6t,elra BbrxoArrr Ba npcAeJrbr arrroc$epr,r ro rrol)ilrilJir4 ri
noBepxrrocrr4 aueprr.r.s e-"e, (rn). 3ry nerraunHy ubi L rplrrrelr aa rfyulirirrnr
Br{JraAa C, (tr) A.rr.rr qerrrpa coJr}rcqHoro Alrcna, T. c.

C, (r,) :le-i'rs,1.,;. (4)

Tariralr o6paaorr, $yHriuua BriraAa C, (rr) otrpeAeJr.flcrc.fl riax olreprrrrl, Iio-
Topa.s Br,rxoArrr rra iiTr\roc$epbr Ba eAIrHI4rIy Bpcrrenlr B eArrrruqe reJrecroro ]'rila
r{ B oAlrufiqrror\{ fiIrrepBaJIc qacror or enrarrraqroro o6tclra, pacrroJro}HeIlHoro
na ury6lrne tr.

11o olpe4eJre Huro $1 Hriqua ucroqHurioB Sr : e../a..; orcrc4a

C, (t,) : e-"''S,(-r,) a, (t,). (5)

I{rrreuclrsHocrr, rBryseuufl, BbrxoA.rrtrIcro r.ra co,,rrrcqHofi arlroc(rcpr,r u
IIeHrpc AtrlCria, onpeACJrfreTC.E rr3 paBeHcTBal

lu: t'S.,(r,) dt,

frJ[Tt

ru: -',(h) S,(h) a" (h) dh.

flo4ctan.nra croga (5), troryqaelr
{o

Iu: \ C"(h)dh,
-6
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(6)
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T. e. rrrrrorrcrrLurocrb 1u rraxo4nrcfi trpocrr,rlr rrrrrerpr,rpoBauueNl rliynnqnlt Brtila-
Aa no rlricorr-,. Hcrpy4rro cBflBarb C , (h) lr c aStpcHrr{Brroit sr,tcororl o6pasona-
vna lt,y. l,,,rx aroro llocraroquo uepcftru o $opuyre (3) or urrrcrprrpoBirrrr{fl
rro r! ri rurrerprrpoBar{rrm tro /z ra garcrr Bocuo.trbaoBarE,cfl coorrrorucuuelr (5) ;

B peSvJrbTaro nonyqaerr
h; {<

5 .,(r) ,th: \ c,(h)dh.
-rc lrl

Iic,ltr na;ryrlcgrfe IJblxoAI4T u3 arrloc6epli Ha vr,IIollorI paccroauur'r 0 or
qerrrpa ,1rrcria, ror-Aa nrrecro (5) gra (ryunqr{rr BrrJraAa [o,rryqaetr c.rreAyro[Iee
BbrpailieIIIIe:

C"(t.,): s-:v/cos o S,(",) +S (e)

flpn arorr paBerrcrBa (7) u (B) ocritrorcrr B cr{Jrc. I{eo6xo4uuo troAqcprrHyrb,
vro (5) rr (9) rro;xno pilccrrirrprrBil'rrr riarr otrpeAeJrerrr{e $yuxqnr Br{.llaAa Airrr
;uro6oro rrB.ryqeHIrfi, B TonI qrrc"[e rr ll.-rrr Jrr{Er,IrI tror.rlorqcrrrrfl.

PaccrrorpeuHoc Blccb orrpL)Ac;rerrr,re (rvunqni,r Cu (r,) ue ,rB.rrflcrcfl HoBLrrr.
rf)aHrrlqecnz re;Hc coorrro[reHrrfl (5) u (9), 3ilrrucarrHbre B rlccfio.[brio rra\rcucrr-
Holr BrrAe, trpr{}rerrrd.rrrr rrc)AaBrro B cBorrx pacqerax Iaiirc l22l w l{an{ra"r4 rz

X,Ic.rrtpcrrcrp t251. 3:rra antoplr rrp,oll.roirirr"rrlr r.rcflo.rrr,BoBarb .u Haqccrtse Sy"H-
rllrrr Rr{JraAa rroA6rlrrerpa.rrrrrryro r!yrrnqr.rro B Br,rlrrlir{errrrr{ Br{Aa (6) gnn ran-
TerlcrrBrJocru r{Bryrrcr{r.Ig. }tirn Br4Arro uB trIlrrtsrrAerrHrJx Br,rl[o paccyni,qerrufi,
UX otrpCAe.IIeIII{e OHalSil.lOCb yAaqHbIU B TOII CNILIC"II0, STO OHO trO.[ysaeTofl Talii{e
trB rrpocrll\ Snauuccnlrr coo6pturieru.rii.

OyuHqlrrc BrinaAa AJ.rr rpex rusrafi raa ra6;r. 1 ua ocnose yrpexrcxofi lro-
Jle.:L.r co.rrlreqnoii a:rrroc(rcpr,r paccuuta",r 3. E. fy6on [41, ucuo.trr,BoBaB trpE
Srorr c.treAyroqec olpeAe.rre.Irur.:

t,r:'+{e-"s, (** ,) (10)

3[ecr F, - Syrrnqr,rfl BH.riaAa (u o6osuaueuuu /{y6ooa), mod :0,4343, Io u
T0 - COOTBCTCTBCIIIIO IIIITT-)IICIIIBIIOCTb IIbIXOAfl[IeIO UAiIyqeHILfI U OtrTI{qeCI(4fl
r.ny6zna B coceArreNr yqacrnc Hetrpepr,rBrroro ctrcr{Tpa. BeJrraszutt l'* c :rov-
HocTr,ro Ao frocroffIrrroro lrrro;Krrtetx lf Io paBrra troAr,rrrrerpa,TlbrroNry BbIpaE(e-
Irrrro B ranofi Soplry,rc 4nn 1r, rAe rrepcrrenrroit r.rnrcrprrpoBaHr{.r{ cnymlrr
lg 

"0.YcrauoB[rr cnxar, ucrngy fl,
r4B paBcrrcrna (I0) ro.{yqaorr

F.- I 1 tu r-t,S,d,., r _ _G l,;il- z

SAecr o : 0, noarorry nornr,rii
: /" -l x. Cpaaur.rnafl rroc.reArrcc

- I 1 rn ^f q:1;,uod- 
" 

c''

\Irroaiurexr, 1/rnod 'ro/x uucer paarreprrocrE, A,qr,rHbI. trl[a coornonrenus

dlgto:-Iilod

paBerr nprrpiiqeHrrlo Br,rcorr{ A/i. upir A lg tn : 1, T. e.

F^ - + IAlr l. rq -o:1 c,

(8)

u C_u. 11oc.re HeciroiHrlblx npeo6paaooauuft

rtor${nqlrernr rrorJIoIrIeIII{.a B "rrl{HI{rt u,, :
BbrpaaieHrre g-i,n Fa c (5), naxo4lru

(11)

(12)

(13)
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Tari riari Be,rruqr,rHa C, uo orpeAereHuro ecrb olleprrlfl, BblxoAflrqaa IIB
eAr4lruqrroro o6r,crra, ro ytrHoirieurrc L.e rra j Alr I Aacr aueprIIrc, IIB.x)'qaelr)'io
o6terrorr, 14lrerorulrlr eArrru4qHoe rrorepeqHoe ceqeulle rI BtICory I A/l l. Be.lu-
yl4Hr,r r0 rr x Ir Br,rpairreHrrtrr (12) aanr.rcar or r.'ry6uull T!, rloarolly liaai/1orry BIIa-
qcHtr{ro r! coorBc'r'crByer cBoe BHaTTeHIIC lA/, l.C",regouart'",rblro. B c.[yqac or-
peAe"rleHr,rfl {vnrirlurr BrrJraAa c rro}rotrlbro coorlrorrre}rIIa (10) }Ie B},Iro.:rIIrrr-rcfl
Tpe6oBall[e o cpaBrreHrrrr Ir3,Ir],qeuiltr or paB]rbrx o6relron, rali lia]i Blrrcora

I Afu | ua"rryqarctr\ero o6r,erra lreuflcrcfl c rry6reHofr n arrrtoctlepe. Pac.rerlt uo-
riaabrBalor, rrro B nllcAe;rax rofr o6racrlr, orxyAa BbrxoAr.rr cytrlccrBeHHit.rr qacrr,
IlrrrcrrclrBHoctu 1" R paccuarpuBaerrblx .rrtrrHl{gx, ual,r6o;rr,uree Id HaurIeHr,IIIec
BHaqerrtr{fl lA/z I lroryr paBirusarbcn B 2 paaa. OueaLIAI'Io, qro ranoe }Iero-
croflrrcrBo uB.rllqarurlero o6telra lroirier npr.rBolurrb x oltrr.t6ocrtoii oqeutic BIiJa-
Aa rex rr,rrr4 unbrx r;ry6un B rnuTerrcrrBrrocrb Br,rxolflur,ero rra aruoc(trepLl IIB.T),'-
qeHII.fl.

,I(;rn ncex ruuufi, npI{BeAeIrHLIx s ra6;r. 1, 6r,t.ra Bbrqr{c"rleua Syrrriqux BIi.rIa-

Aa B llerrrpe co.rrHecHoro Ar.rcHa. Pcay.rrrarr,r nr,rsncJreHuii npeAcraB.TIeHbr I{a
puc.5-10, rAe nor{aBaHa BaBr{cu}rocrr, $ynriqulr BH.iIaAa or BIICoTLI h. 3rra-
qerurfl C" (lt), riafr;lerrrrr,rr. r.ra Br,lpaaicuza (5), Aarrrn B orlrocl{reJrllrhlx eAI4lirr-
Uax, npr4yerr air eArrHrrr{y npr,rH.sro trraHCLrMa"rrrJrroc /(,'rrr IaIrIroro .l7r sIIa{eIIIIe
C " 

(lt). ,I{la cpaauerrrfl BAecb irie nprrBeAeH},r Brraqcutrrx Fn (h), paccql,lraIlIILIc
no droprryre (10) npr{ rex }rie rlcxo;lrrbrx AaHrrbrx (urrplrxonaa.rrnrrur). Orrn
TaHlrie Aaubr B orHocrrreJrr,Ilbrx eAr,rHrruax. llynHrr.rprrar{ ripl{Bafl npe;IcrtlB.'t.ser

Syuxqurc BriJraAa C, (h) A.Tr.E rrB,xyqcrrrlfl B coceAlrerr vqacrr{e }relpepr,IBlroro
cner{Tpa.

14a puc. 5-10 BrrAHo, qro o6.qacru, B Iioropblr $oprrupyerc.s BLlxoAflInec
r.rs aruoc$epbr ilB"ryqeHue B BaAanrrolr vsacrrie rronrypa, aaHl{rlaxlr corIIrI Iiu-
JroMerpon rro Rrrcore. 3ru o6racu{ }ror-vr Bar\rerHo nepcltpr,rBarbcn l\tlrI Aocra-
ToqHo 6.nraaHux sna.reuufi Al,, o4uano olrlr rparirlrqeclil,r I43o.nrIpoBaIrLI Apyr
oT Ap-'vra AJr.rr Taliux ToqeH IioHTypil , rioToptnr C0OTBCTCTByIOT 6o.',Ibllll,t(', pi'13-

Jtfivufl B rreupoapasrrocrtr{ arlroc$epu.
/{ln .,rraruu },11808 Syrrnqun RriJaAa npl{BeAerla roJlblio npu Ai : [l u

Al.:0,025 A (puc.5). IIpu Al": t),050 A arrascrru.s C., (h)lc.,rrav oIinBEI-
BaroTcr{ }}rte BCCLrrfl 6lr,rariulrr.r }i Terr, rioropr,re ro.lYqaIorcfl IUrf IltnpupllE-
Iroro crerirpa (uyrrriluplrafl ripr4Ba.s). I[;," ],4808 paB"rrr.rqrro n rioot[SuqrI('IIlax
norJrotrIcHn.fl B qerrrll0 irtriltrrtl n B ilcilpcpblRHorr cnr.riTpe rrc cro,'tb illla1ltrt't'('.rL-
Ho, rian AJr.E ApJ,'rI4x lnrruii; B pc3y"'rr,rare o6!-racrrr {oprrnpouaBrlrl npI{ BCex
Al rracrrrrruo rreperipbrBarcrc.fl. I'Ia plrc. 5 rr.rguo, sro ecillr AJfl $yunqnu
BIi.rra/1a Rn{ocro onp()i((,.rcIrun (5) rrcno.rbBoBarL oDpeIIC,rreEr{e (10), rol-Ia or-
Irocr4TeJrLnr,rr? nri;ra1 or1e.nL,uux cJroen B rrHTeHC14Blrocrr, 1, r\rolrilro 3aBr,rctrirr,
rr,rrr'r Barrr,ran rb rrprrllcprro n 2 paaa.

3nascrrtrr.s.En r rlerrpe irr,rHrrr,r 1,4808 pacctrrlrriJ 3. Ii. /[y6on [/r]. llo.,r]'qerr-
Ilarr I4Ir liprrBafr uu(,€T lraricr4lr)Ir uprr /z : - 2 r;,)lz, rrro npxueplro ua 90 r"lr.
IIrrHi0 rrarucro BHaqeIrIrtr Att rraricr{rryNra y''n. Oriasurlcrctr, Tarioc pacxoiriAc-
rIIae EcJIr,Bfr o6r,.gcunrr, paB.nIrqIrerr B cnoco6ax BLrarrrc.rrcrrn.rr {r1'rrriqrrn trrcroq-
IrlrrioB Sr. Be.rrrruutra S, 6r,l"la trar"r4clra Hali I{B paBclrcTna S, :8", TaIi u
r1B )'paBlrclrra (t), rr n o6or.rx cir)qafix rroJloificur'Ifl rraricr4rr-ylra (r1'rrnqutr.I,
coBuaAaror. IIolrolrl,'ripl,lsnrry l]acrcHillcHurr ocraercrr ucriarr, B paB.nIIqrlu
IlcroAlrr,rx Aauur,rr. B upe4u11'qclr paBAe"rL. orr\rcqa.rrocb, rrro peruarcm.)'rc

Ito.'ib B Jror{a"rLrBarlr'rIr ror-o ciro.s. rAe $oplrup\.c'lcfl Tor I,iJIr rlnol'l y.1661'oIi IioH-
f\-pa JrI,rEr,rLr, ut'Jril(,T 1r(rpoBllaqlioc'r'L arlioc{t,prr n coorE(rcrnl-tcuter:i qacl'ore.
Iiocncnrrnn onpcl('.Tirr(,TCrr BaI{arrlr( rr rroAcJril aruoc$cpn, crrirri ccqIrJIJIfiropa
u coneplriaHun o.rlctrrcruil , rioropor\r\r rrlulraA,,rclritar .rurrlrs.Ila crlcr atrrx tlariropor
(n ocuonuorl Ba cqcr / u epn) rioa$drrrqlre irr ncr.rctrlclrlrri ri rIClirpc .r!rurlrr f4808
1'[y6orra, riilri Ir \ li1-c.-riurcrior-o [2], olilga"rlcrr Jii]r(1'rio u(,Iir,rr('. rr(u D Irarrux
RbrqrrcJorrlrflx. A .le ll nJ)()Bl)arrJrc(' alrrocrlepil . 'r( \r t';rt'6;rit, tsa.rr0I'alor c.TIoII. I,tB

Iioropbrx Rnlroitrr Irii]r\:iliY I,ti).'r1t11111,,,. i-)'tlri tt o6tnc riti( r'('rr (i'r'r( rr('riro(' IiIJ
Irrl l)aclorrillorrnc.
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Puc. 6. <Dynxqrta BI{JraAa AJITI Jrrlrrlrl l'5250 Fc I

,f[0 h,lu

Hall6onee uarepecHoii AcraJrbro, uonyueunoii AJI-E JIITHuII )'"5250, fluJrle]cf
Ha.1rr{qlre IByx MaI{cIIuyrIoB y {yrrxquli BI{rIaAa C, (h) npu A}' : 0'025 A
(pllc. 6). floaoxienue Broporo, I{e11I,UrCro tro Beirr4ql{Ile TIaHCIII\IyIIa trprlxoAllr-
crr npI4MepHo Ha re uuraoiur, r4e {oprrrupyercfl rle,,peprtnur'rft cneltrp' '['y6oa'
Tar(xe pacctlraTpr4Banulrfi ,ry orurrrro, o6unpyx,un otqetlunrtrl [noiir]oii lran-

;;;il; n rrQtr. ,onuno op} al :'0,0254, 
"o 

u uprr A?u : 0,050A' floero
I\IHeHUIO, IOSBJIeHI{e AByx I{aKcI{MyIIoB BO31\IO?riHO B roII cflyqae' ItorAa Bepx-

rrrre cJroll amroc{epr,r, B r{oropr;rx sopruupyorcrl B}'IXoAtIUlcc Hapy?I{y (ceJIeH-
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Puc. 7. @.vnxqrrx Br{JraAa AJrfl .rritrnrr iJB02
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Pnc. 8. @ynnr[aa r]riilajtii AJrE Jrr.rgrrr{ ,!6302
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rr,rBHoe)) us"rryqeHue (ncpexo4r,r }rer-r{Ay ypoBH.frilrrr B Jrr{Htrx), or{a3.hrBaK)Tc.E AOC-
Taroqlro trpospaqEtrr'rr4 AJrfl r,rAyrq,ero cErrsy r4SryqeHr4E TOfi X{e SaCTOTbT B H0-
trpe pbrBrroM crrenTpe. lle IrallIrrx Bhrqr,rcreHr,rft c.rreAyer, qTo uoAo6Hhre yc.rroBZrr
BOSIIIIHAIOT, IIO-BI,IAI{MONTY, AOBOJII,HO PEAITO. [I TAHOUY 3AKJIIOgEEIIIO trPI,TBO-
Arlrr ror tfarr, v:ro paccMorperrurrjt BAec6 cryqaft (],5250, Al, : 0,025 A),
rior4a rlynHqufi BIiJraAa I4t{eer ABa rtaKcrr}ryrra, oria3aJrcfl eArlrHcrnenrrrrrr (pnc.
5-10). trLs puc.6 ar.r4uo, qro ccirrr rrpr,r rex ifie r,rcxoAr{brx Aaurrbrx B HaqecrBe
tpyunqurr BniraAa BBfiTb BeJrrrs[Hy -1i'4, orrpeAe.rrfle[ryro coorrrouegrrelr (10),
TorAa rroJrytllrlTb BTopofi nraxculrynr Ire yAaercff, a orr{ocr.ITeJrbrrhlfi BHJTaA coor-
BercrRyrorqero ypoBrrfl la oiiasbrsaercfl Sarr[]Her{rlbrlr B 2 paaa.

Iloromenne \{aricr.rrryxra dyunqur Fr(h), paccqrraHuofi.(y6onr,ruA,f.rrr{oHr-
pa JTIIHIII{ },5250, oFiaaaJlocb nprlxlepuo ua 150 Hil Lru'ilte, qerr B ]rarurlx Br,rqr4c.rrc-

lt

tl
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IIJIfl JIITHIITI ?r4ifi4 Ba lI

Irr{flx. I{ari u R c.[yqae ?,4808, Talioc pacxoiliAc]rlle o6r,gcnsercr{' rJaBIiIr}I 06-

paBotI, paBJII{qI,LfII\II4 B IIpI{HflTtIx SHaqeIIIIfIx f lr 8p., liOTol)Iic npI'IBeJIII li TO-

rr;r, uro arl\Ioc{epa 81 paceer&)i Ayqglo oltasaJlaclr npospaqHee'" (Dyunqnn 
"i runu'ginr rrrrrrr'?tb312, corrrac,o fly6onv, uplr AX : 0'050 A

r,r Al,-:0,075 A nlreer IIBa llaxcrrnrylra. Ogualio Harltu Br,lqrIc"rr0III,IrI rle IroA-

TBepArrJrrr aror pesyJrbraT: rr riplrBr,re cr(lt),uliprrBr,rc ln.(li')_upn Bcex 3gaqe-

unqx Al, IIIreIo; 
"o;rr,xo 

uo oAIIol\I]'lIariCIIrr,YI\IY (puc.7). Vcranoeleuo, qro

aTor pe3),Jr1,raT rre saBr{cr{r or ctroco6a onpcAeJri'rrrra-s, (rr). Hanpr.6tep, ec"lu

uprr AL : 0,050 A ucriatl 5, (r") Hc IrB paBerrctna Su : B, a r{3 yp'iBlleurrfr
(t), rrari AeJraJr ,[,y6on, To 9ro nprrBeAer J]r4tur, ri cABxry rraricr4l\rylta $ynHquu
Br(JraAa ua 15 rn B croporry yrrcrrr,rlrerrrrn li,. Ocraetcrl rlpeAnonox{tr{rE, qro SAecb

CHSBa ClrrpaJlrt poJlb paBJII{qIIfl B I{cxoA}rt'Ix AaIIrlEIx. Ec.nu CpaBHI'ITb trOJio-

xregr{.fl rra1cr,rrryrra nplrnofi Fa(lt) gna qellrpa }"5302, to -v f[y6ona oH nex{Ilr
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IIa 2 [0 EJ, IIl{?fic. Ilplt.rrtua Bari"ilroqar)TCrr B I]113,'Irrrlrrrr llcfro"f bBoBarIrIrrr-\ :rrIa-qeHlriif,euu,.
/{pyrrlx .rrrrulii rra ra6.rr. I i{v6oa irr\ pacc.\rirrprrBa.r.
I{a upurropr: i4808, },;250 rr )"5.j02 nrr]rro, rrro rrBrrrrH,-,rrrrrr B orr,re ocrlrr.rrJrr-

Topa /, coJCl)rtirIIIIII coorBercruVtou{r,ro :1,'r('}rorITa r rr cliopocrl.r rrrrrtporr,lt5v-
JIeIITi{OCTu ri -\IOf.v'T OIiel3LIailTL 3iltIif'ftI()t, B,IrI'ItIII0 tIL, To.'IbriO rfa ar!r[,frirtfutrt,tO
BT,rcor\r o6pauonaunt{ .rI{IIIIII /Ly, tto rt rrtr r[l.rrrtqrrro Bti.'Ia:Ia. 3ror, pe.atlr,'rir,
Btrpoqc\r, xIoi,lillo 6r,r.-ro upc4eIIAeTL, Tiui riilri l]a.'IrIqrIlIil /ii rt dVrtriqrlrl Bri,ritJ{il
cBrrBarrr,r coorrror[crrrrc\r (B).

' 3aii.rtro.re lrrr c

iIt'plt'tItc;tttrI oorloBiIbIC BIJBoATJ, ro,-r\-qcrrrrr,ro B po3v.rlrrr.are pacq0rou rr[-
rlctirrrnlrtl-r IlLICor o6pasonatura n i!vriritlrrrr BriJil.la :{,-r,t pa3.'ruqr{l,rx y{ac-r.ri(}rl
I{or{TypoB "ttrrrrrii, rrpi.;icrirB.:r0rrnr,r-r s .rit6.-r. 1.

1. Rttcora oSpagoBau[n h,y u (ryrrn4ua r]ri.-raAa c " 
(tt) crr.-rbrro 3aLrrcur

or uI,I6opa Aivi B I{t',llr}10 JIIrIrurr rr B }ipr,r,lbrrx Slrilqerrrrs /t,7, it T&}i?+ie uo.lorHCrrr.rfl
l{ilticl{lly.\Ia C 

" 
(lt) ,\Ioryr paBJ[rlilrricrr rri] ]recrio.;Ir,rio corclr rirr,:ro-\IorpoB.

2. C rosuocrLlo Ao HCCIio,IIbrirrx ;I('carrion riir.TorrLrrll(lr] Be"'IrrqrrHa /r,y na-
xoAI'ITCfI II3 p.lBeHCTBil Try : l. lIOC.rI'JII3{) ttgiH()T 6r,rrr, trCuo,tr,BOr}arro 11pII
pacclloTpel{url .locraro.Irro SoJrLtuoro rIrrc.-Ia ;uturrii; B 0To}I c.xyqae or11a:Ia0T
ueo6xogrurocrb Bblqrrc.ircrrur rpyuriqrrr trcroqlrrrrion .yr.

3. Peruarorqec auirqerrr.re trprr onpo],.'.'rorrrm lts t c" (lt) rrrreer Hetrpo3paq-
Hocrr, arrloc$eptr. 13 qeurpa;rr,H6Ix qil0-rrr-\.;rrrrrrrii oHa u crr.rrrrrrofi nrepe Baurrcrrr
or Be.rIrIq[rI &, I u t,,.ltrin uoria:a.rro cpasirorrrrr) c pegy.xbrilranru B. f. B1'c.rae-
crioro [2] r,r 3. lI. fJv6oua [1t], rre4ocrrrio.ruo rosrroe airarrrrc e, f w ulrroirier rrprr-
IIoAI{Tr, It otlllr6Ha}t [opfiAtia Hocrio.-rr,ri]r\ corer{ Hrr.rro}IerpoB B Br,rcore o6paao-
BaIIIIfl h1 I B trO.rIOi{CIIrrr.I rlilncutlytril rfvrrrtqlfir Brt,rlaAa.

Pacqetst na 3BM <Mltrrcri-l1r>, orirr:Jirgrrrrrr]orr rpyAoe]IftrrMr,r,6slrlr nr,tno,,r-
neHrt T. f. Evc.rancnofi. Anrop Rbrlll,riacr eill rrcnpennrorc 6..[aroAapuocrb.
Onra6pr, 1974 r.
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A}TAAEM AYHCCCP

II 3 B E C T I{ fl I{ P I,I M C H O IT A C T P O O I'I 3 II q E C }i O TI O E C E P B A T O P II IT

Torrr LIV, 1976 r.

MBPI{IUOHAJIbIIbIE OOHAJIbHbIE I(PIIBLIL]
B YCTAIIOBI(E BOTIIyTOU AIIOPAI(I$IOHIIOfr PBIIIETITII

TIO CXBME CE}IfI _ HAMI,IOTTA

B. H. IlPorto:|rresl

I,at,r'lrsr.pc11rr I\toplrAyoIraJILnncr dronalr,riLlo rilirlllhle ycrarloBI{Ir nornyroii AI4(bpafiIluou'

uoii peUcrxtt no cxelle CciIn - Haltuona. iloxaaauo, qTo cAocTaToqnofi creucnr'rc nplr6'nu-

,rie11fl ysacrfill aTIIX rpl,tBbIx lrtoryT 6LITI 3aI\IcEeBbl qaCTLIo oHpyX(EocTII Eel{oToporo paAIIy-

Ca; DTo trOABOJIneT IICII6JILS6B&r1, I11OEoXIlOI\IaTOp CeiiX - HaltlIOXa B HaqeCTBe CtregTpgrpa-

([a. IlocranoaHa BA0JI], {OHanr,noi xplrnori Eecr{oJrr,Hnx BbIxoAEI'lx qeneii lpeBpatrlacT ero

B troJrIIXpOltaTop, IIoBBOJIErOrUr,ti perUctpllpoBaTL OAIIODpCllCEtro pa3lllqghle yqaCTI{II Cile}iT-

pa ilplr l]ItaIleElU pe[eTrilr. Bt::igprraa uenb, pacnoflo]ricElrarl B TOrlfiC ceig - Halrlt6xa,

OCTaSTCI IIa IOCTOffEEOI\I ]'naileUIII1 OT pOIxeTHI4' AJItI EpJ-rIlX BbIxOAE6IX trlg;tcii Eco6xoAIltO

He6oJrt,IIloe Iti rrepelrelllcEllC OAr]OBperrrC]rHO C Bparqerrilet, penreTl{Il.

IIERID]O^..AL IiOCAL CUR\ES OIr TI]D SEYA _ NAIIIOKA'S ]\IOUNlING
Cl. TIIE CONCAVE CIlATING by I'. li. Prokof'tr'.- Thc mol'i(liorral local curvcs of the

Sc1.a - 11-amioLa mounting oI the concav(,glating arc discusso(l . It is possible to alproxi-
mate t],c large parts oI these cur\,'cs as llrc arcs oI the circlc rvith tLc suitable radius *'hen

theatrglcolirrciclcnceis cclstatrt,auritousctlrcscya-Namioliamonoclttomatorasspect-
.ogrrpl,. It is 1t;ssiLIc also 1o placo sotrr('(,xit slits arrd trartslorm tho Se1'a - Namiol'ia mo-

n ccllronatr,r tt-r the policbrcnatlr, Drrlirrg the rotatiorr oI ihe grating caclr slit $'ill rcgister

the riil'lcrcrrt 1,arts of thc spectmrr. Tlic riistarrce oI thc gralitrg for thc exit siit locatcd in

the Sr1.a -- Namioka pc,irrt is corrslant; lor the otlrcr slits it is trcccssary to displace their

litirirr lailly rralrorv linrits, syrrcltlont-,us rrith tlrc rgtation o1 tlre grating'

It [1 ] 6r,r.rilt pacc]\rorJrcHbr o6tri11e croirclra ]'craIlo]loIi Ilorrl]1Llx AIlqrpaH-
qrr0IlItLix ]tLIIIfTOIi C tsblIlCCell14{I! [\t'JlIl C Iip)'ra POylalrpa; OcC6OC tsII14IIAIJIIe

6r,rlo t,61ran1rrro Ha crrrtrarucccr.ro crioiicrEa ralirtx -\ tlarlolloli' B rlacro-sm'elr

riccJr(,A(iIlaIttrl1,1, gItJtttIc11tIlrtC.E IaJrbIi(iiltlIlrr paBBIiTIIClr [1.l,.Aacrc,] alIaJlIiS So-
ria.'rLrroii ri])sBo11 B I\rc]rrrAllolrairI,IroI\l c(qtItnr,l; lialt u n l1], occ6oo BrlrlrlaEue

'Ar,"rrc,o 
riol)oTFioBCr.Tlri?rnoir (u.rir-l,lrrroii) o6racru CncIiTJla. Er,tla ,,oCTaB,,t--

rra sallarrl ror)ruirr, sarr6oJrcc riliocroc tr 6rrarioc npIi6Jrr?IicItrre 60lianLrtoii
tiI)IlIroii r{r p1:1(, orip}}riIrocTIl Ilclicrof oro paAlr-\ ca Iil}III:Ia3IlL], ua AocTaToqHo

6o.lr,uoll cnclirparbrlol\l urlr( ]rIla'rt' nIIII f aSllblx )rr"rlax rIflA( IIII,rI CD€Ta Ea

Irrr{rpaliullouu)rc p€IU€rI.}'.' ^Oco6r,rii uurcpe-c npcA;raDnrirl. J cr'aIIoBIia r{) cxcrlc Ctr:trr - Flaritlona [2],
riot./ta trIrr pa3JrnqrbtX )'rJrax nol olora ArldlllaI,IUloIlHoii Il(Iltlhrl ,I'cI?r,Eo 6b1T],

r b:1(j.rrr1( Iro ) c31onrl(r I j1a 1'1'.1,'r, r['il( rrlF ([ ]r 11 {parlrirlrr - rp'

(i. 
- q' 

^170". 
(1)

B arolt cJ)'qac ocTatTCfl I1CCl catrIr}rit\r SIraticIltrlc lrirAIIf ( ar-rr( li1'opa IJItI
].gac1ria cI]€IiTpa, cooTItcTCT]tlI(Iil(10 \t.rr\, IIdJal.ulrr _ (I,' \'.cJtoIrI]rr (1).

iio prc. l rrpcncral.r(Ira ara c)i(Ira )crirIICrr.Ir nrrdiJrtil,rl14olilroii Il(ul(rIirr.
fiprr lgnopor; p(ilcrriu Ha yroJt o: IrB n( JtloIl&93Jlr,I1cro trcJl(,Hie llrl.a (gn :
:' :jS" ,, l- ,ln : -lS') rlapl\;arL [( [i( 1l trr n( ]'( rolr.lr ua uoJrc]i.( Hl,rrr l\'0 B
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tro.,ro;Hclrtr{c ,\:, ripyr Poy.;rtrrrXa noBollaqrrBar,,roa rr BxoAr{arl uqc,,rl 5' or{aBLIBaeT-
g! yAa.reuuofi or rroBoro rroJroirirrrrrrfl lipyril Poyrauga Ha Berr,rqIIHy Ad.
Yqacrori cnerirpa orroJo roqrirr 5'. -,\r ocratrcfl Hir ,,perfiHe]r paccroaniru d',
xorfl T()qltrl tipvl'a Poy"uttIl4a B STorI ro.roiltcrIrIII I{ilxo;Irircfr Aa.rrbrire rra BC-
rr4srH)' Ld'.Ilc:ru B aroii rosne S. iy' (rraaonerr co ro-rrioii Cefis - HaruroHa)
IIONIECTII]I BIJIIO;IIIVM U{O"IIE,, TO trPII BPA]qCIIIIII PC]IIETHII UiTITO ErOfr qE;rU 6YNCT
npoxoAIITL IIS.'.IY{CIIUe B AOCTaTOqHO rXrrpotio}I cneriTpil;rr,Horr rrIITepBa.rIe nprr
co-\paIrLrHrII'I rporivcrapoerilr. Mt,t rlltoLr,\I troHoxitorrilrop, r] .tioropo-\r pcil.-rrr3v(,T-
cR u1'tOcreirtlrrii rttlxatu,ISrI cHaIIItpoBaIIIrfr crcrirpa - BpilrqcHrro prrrrr0Trilr or-
Irocrl.reJrrHo Beprrrria.rrrrHoi,i ocu, IIpo\o,1flulcr"r yepr.3 r,e qcrrrp. llotrpo6rrr,rii rro-
JlrrqecrBelJHnir ana.,rrae arofi cxerrri trpoBeneH s [3]. 3:ecr rrcc.-relloRan6r yc,lo-
run r[orivcrapoBItLI B ralio]t [IoIIoxpo]rirropc I]prr ]lilB.-rrr{rrr,i\ BaI)rrirqrrfl,\ \'l',-rorJ
trallell]rfl u gltdpartqull npLI Iloliorollhl-\ tre6o.tr,rllrr-r orri,'rorrerrr{flx or VC.-ror]rrrr
(l). ]f {ilcrIIocrII, ycrilIIoB,rIerlo, rITo }riirr.'ryrJrrroo co\pilrrrrsrru cforit'cnpo36rr 3

!P!,fc.'ra1 -t 0,01 JrJ, l)ca;rIIByerct{ npII Brritrrerurrr cyrnrhr vr.-r()B n il),ltirHrroii
70".r'i()' .-70'1;'t' :l.,rr{ pcrrr(,rlirr c I)ilJr.r)'corr riprrBrr3}rr,r t0()U .rr.u. [.i].

l'rrc. l. I lprnrqrurrra;rr,tri1fi crclra
_ycrarroBrilr noruyroii xrr(rptrnrlrr,
orrrroii pcruernrr [o c.\()]rLr Ceiitr-
Halrrroria

IIyc'rr, (puc. 1) g"rx 4udptrriqlrorrrroii perrrorrirr c paArrvcolr riprrBrrBrrr,r r
B-\OXIIa.rI tr{€TJIL B IIOTiOTOpOTI IIaqil"tI)1IO,\I IO,TIO;IieIIIIII IIpII Vr,]e IIaJCIII{fl (t 

0
pacllono?fiellir IIit fipvro Poy.narr4a. 3ro;qrrc'r tsrratr('rrrro B(r,lrrqurrLr rlo cc v;1a.'ro-
xrrtr or lr.rrfparrrluoHrroit pctucrnn dn : r cos q0. [Ipl.r;lpvrlrx 3rraqe)rrrrr{-\ \'r-
JI0B raIeIIrIfr 9.-i= (P0 Iqc.IIb 6y4ct cro;1r'rrI, c ripyrir Poy.rarrga. (Doria.rr,rrag no-
Bt'pxllocrrr d' : I (rp') upu arorr otrpeAc.tncrcfl rra vc.,roBrrfi rpony'crrponrir,.r
(crI., jutrprr,\tc]r. B [1]$oprry:ry(i3)), rtoropoe rrirflrrnr0]r li Hecrio.rrbrio rrrrorr Brrre:

l. Odrqlre roiroi+teurrl

PaCe .rtorplt,rl Crlitrlit.Iil n O6ulerr BI'IAo IlonpOC tl \ilparirr'l)(, ]rLil)rri(uolrrr.,rr,rruil
r]-rorta;rr,uoii riprtt:oii R vcrillloBri('BorII)-1'('ii;1rr(rpirrillrrorrrror-r porrrerriil (: rJr,rlro-
coli Bxo,'lHor"r n{c.rrrr o ripvr-a Pol..rtrrrgir.

f cos'(P' : cos tp'1 
[cos,p - ; r.)t

Palrryc-nt,ri"top dt B roqr{ax c[orirpa flBr-rflorcfr (;yrrnrlueil vrJoB trrrtfpari-
qurr rp' rr rrilre rrrl.a g. Bne,4err o6oBnaqcrrr.re

A:A(,p) :.cosQ- cosr (p.

34ecr, ;1 - rtetroropan 6eapaarrol)rlilfl BeJrrurrrra, BaBr{cflrqatr or yr'.ira traAe-
HIIfI (p Ha pellcrltv. llnreg B BrIAv SlrAtrerrrrr) I.,rtr BLr.rrrrqr{rrr,r d6r [oiryqaeNr

,4 - cos ,a(t -j:+') (3)'\ t'ttSt[o/

llpn q:eo, A:0; nplr (plrpo, ,l>O r{ trprr g {e0,,4 <0. A;rn
HAC IIPCACTAB.IIflET IIHTCPCC CJIYTINli Q 2 90, IiOrOPr,Tft COOTBCTCTBYCT trI3}IEHE'
rrr4ro yf"rroB traAcr{r.r.fl B xror{rrrpoBric ceitu - }{arrr.roHa. Sror c.rryvaii rrn r
5y4err paccrrarpr,rBarr,.

266

cos' ,p]

r
-G

ti,

/b t

/.el
aJ

I

l

I

\i



Ilpalroyronbrrbre r{oopArrHaTbr qeErpa r{prrBr4BHr,r 4ln . 
rm6ofi touxn $o-

xalr,riofi ripurofi [oJIyqaeII I43 cJleAyunux Bl,]paffienrzii (ocr X naupanncna

BAoJrb rroprraJrlr fi pelllerlie, oCr, Y - 11o fiacaTenrnofi H peIIIeTHe' trepnCIIAI{-

rylxpnoli IIIrprIxart pe[rctrin) :

BerrrsuEa .4 ulleer ['laHcll]\laJIb]Ioe
paBHoe /-r* : 0,25 cos tPo'' Vpanrcnuc ([ofiarr,Hofi rtpznori d' :

- - cos q' a,,a '

Ilpu QurrcrapoBaHIIoM sllaqerll4rr yrJra traAeHllE I
uocro.snnofi lr (Z) gaer )'paBHerlile Soxa-rrr,uofi npunoft
rax (d', q'). Ha rropualtu Ii peflerlie q' : 0 u I

-t' r
olN : l:+,{ .

,I[tn paguyca I{prIBI'IaIIr,r $oria;rrHofr ripunofi (/+) n

AOBOJTLHO CJIoHiIIoe BI,IpaXieHxe

_rLv- *sq, lZcosq'+3,-lt .11 '

" 
:1, f sin2 rp

, ,t (2 cos g' f ii.'l)
] 

r1.

(cos q' -l- ,'l)u

cos rp' f 3.LM:tf2sinzcP' co'sryG;os q'+ 31)'

, lr!' ,\(l 
- ,r,or 

t'ts 'P / 
.

rAr)

t!- [.r'zrlrtrt' jlttD L" '\aq'/l
,[,.rn nepnofl upouanogttoil d' no (p' I'IMeerIl

snaqeHr,re rpu cos Q : 0,5 coslqo,

/ (cp') upraru4I\Iaer Br4A

(4)

BC,lrrql4Ha,4 nsrgerc.s
B noJr.spHr,Ix HOOpAITHa-

nro6ofi rocrie q' Irl\Ioel\I

(5)

(6)

(6a)

(s)

cp' uo yc;ronIlrc trPaBIIra

(rorittrr,rtr,tx Iil)ItrJblx lIolI-

lt, - cllsin (p'- $(,rl'sitt

dtl'
dg' na;qry'r sin 29' (cos q' f 2,'1)

BcC or.rr (toplry.llr noBROJrflK)T nlrqlrCJIL1TL paALIyCLI IipIIBUSIIIJ II IIOilOiHe-

rlr{e qerrrpa riprrBrrs}rr,l atrn aro6r,rx ro.icri soria,nr,Holi lipunot?. B qaclttocntrl,

npll q' : 0, r. c. Ila IloJ)rlaJII'l Ii pcrrt('rlie

p\:p(,i): z+il. 
(7)

.I'atlrli 06paSolt , Ilti IilleeNr IloSt\lOlriHOCTb paccquTaTb ysticTlill r[oranr'-

Ir1.tx liptrl6llX II Coo'tIlCTCrlJ)'lo111Il0 J'lIl paAI4):CbI II qellTpLI lipI'IBLBHLI' COnOCras-

..rrtr-Iirr(,ro.'ir)r.i0rrrjrrrx BHaalcIt14fr i[orrallHr,ix ripltBblx rI ]laAIIycoIJ 'tipI'IBITSHE'r

uoBBo..rI,ir ()rrp(,AeJrrrrL CT(,u(,Irb ir1,rr6r,rrn,crrI,IfI, riorop)'ro llnt I\lolliclI o6ccuc-

{Ir1'r,, 31}re IIItB I)Ca.rtbltYnr d;gtia.rlt,It} rc IillliB)rtr l1 r'oii olil))'i{i}lOCrI'I CoOTIICT-

CTB),ro11('t'() paAIr-\ca. f[.rrlr O1lJ]eICJ1CIlII.fl JlJlIl]I IIOJIII 1:la paCCnItiTtr]l'BtlctrIbtx

lroi rr,,ia ,l,or,uri11u,x ripr,rBr,rx r.jcnoJrr,B)'(rcs ocIioBIIoe )rc.rroBrlc gut[iparirll'tu

sirr q, -i sin q' : 7.6,

r'1c .[- - 
qIlc.TIo Irtrpla\oB 1] ,l.rtitt, a yroJl 4lrr]paxriiln

BIrilIioB (cIrr. pr,rc. 1) oTpnqart'JrLlILli,:l '
Ilcpcii4eu retrcpL rl nolpo6rrolly pacclror])criltro

rrrpoBlill Ccig - Haur'toria.
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.: /i ['

!20
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1

L

L,A

) "-"-
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I

I
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I
I

I
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l),)
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6826

7216
7552
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232,66
218,34
206,98

lyJr. riop
1 190

2370
3584

798 ,7lt
19?, ,47
191.30
191 ,48

,tro

30
25

20

l5
10

5

0

,(Jrx qc;rcri nrrcar,rrocrfopuoii acrpr)rr().\rrr[r IlL]l,AcrrlB"'rr{0r urrrellcc riopor-
KOBOIUOBil.q o6.'tacrr, c[orirpa, rioroT]ar{, riari Lr,Tcll\,cr rra rit6,,r. 1, po"ou,-rna,,,.i._
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Ta6:rrrrla f
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41
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3lo
29
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235 .89
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226,20
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lla croii ra6'lnqr't oJrcAyLrr' rITo trpl{ lrsxloHcllrrr4 yl'ira IraAelu'l'l or ([,1 :
: ;f,j; ;r,, ,1, - a:lo (uro coorBc)rcrll)er noBoporv ^perrerltr{.'l:1. 

/t") qcpea rorl}iy
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ItoAo6ilar{ TIOIIlnrIiiI 6r,r;ril C;1t"T aIIa II-rL{ TOaIe Ii r!otia'nr'-

rroir ripllnor'r, CoorB()rorRyri)Iql{x JJtIIiIilxI trl;tII 1)50,2I1(]0 u 1+(XX) A' B "n:'l:L^
ii..i ai""Oqc ra6,n. 2 [pr,rBi]AurILt il(,.1\'trt'lIlIl,Io lrprI ;)'l'ort Iio"rtr{qI{IIl'I T)il'lIIIcoB {)

;;;;p,',i t'ttit'rtrtitlii yi".i'-,t''".1"""" .1lt..IIn.prec"3 roliiitsitll() lro'rto;IioIIIro roqelt
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n,,.'rt,r 9;0 i yxo;(IIr I{3 roqrill S' l[ rr croporly' ilporI{Botro'ro;r{-

Hyro IIoprIa.[I'1 Ii pclIl0Tl{o ]r cor'rlacrlo c. t[otta'rrt'noir npI'rnor:i vxyllluaercg'

Flc.rrr rrcuo,,ruroou"u ii,ljt(-)rii-v- c Jy' .: 2/a)ottunpf 'tt'Yllo r'Irlr"i'rI sil"rcl lltlliyyrl-

rryr<r .6.-rircrb crolir,tl c llllrt)pRil'-rot';1""""u"'io' 475 ao 2100 A' IIpra ucllc-

xoAo ri pt'lrIL\rlitr c 1r,t;lnycon' Iil)rlBI'I3IIbI r '= 1000 '1'J' orcryrl'Il0IIrIfl vBeJrIIqIr-
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rroSrlo,lrr{0T rrcrro.,rrrSo'ilTrr .fo B riirqL)cTBe cIIOIiTpoIlllt[tr 4ln IIOCTI]TOSITO Illu-

poriofo Cfr(,rirpa.[br{ofo rrtr.r.opl]il.rIil B BaItyr.,troii o6lairn cnoliTpa' Ilpn erort

tporta.rstiax IipIIBar, collr{Dlqeulrax c 4ytbii Kpyra' Ao"IIE(rra orBeqarb Brro"[rIL'

orrp0i'tr).'rellHo\Iy yrJry q traAelrufi Ir peurcrlia A'rlfl l]onyqeHlr's ctreltrpolpa]Iubl

AO..Irrirril 6r,rrr, ycrauoBJerla B COOTBCTCTRI{I{ c ETI{NI yIJIONI traAollllfl' llplt uc-

fio.rrrJaoBarrrl, upy.ri *roo ,rugn''nn tforialr'nafl ItpllBafi Bpatrracrc'tr Borip]-r
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Puc. 3-. Ilalreuetue Soxa;ruofi
I(puBOU IIprL rpex straqeEr,ex
yrJra traAeErrn 39 (l\, 4l (p) t$a (3)

i-tl'

Ta6:rrrta4

Baf noBopaqr'rBaercrr npr4r{epH0 Ua 1,50 na;n4r,rri pae. }tolcrr,}-rirnBrro rroiril(}trpeAcraRr'r1'r, rariorl npU6op rJ BrrA0 riolr6ltruponarrrior.o ulrorpo.r,,"opa ,ctrerirporparla, nplverr ncpoxoll or oirrroir .r"".*rr,i 
-p,,.rr.r:iurlrru 

x gpyroii,\'Iolrier ocylqccrB.[-ET6..fl clreHofi coorrrrcrBylorrrlrx ,,pr4craBori.Pacclro'plrrr Bo'rroirilrocrrr ucro.Trrr,oRar,r.E NroJrrrrpoBrirr ccrrin - Hanrir'llirB riaqccrBe ilo'lrrxpollaropa c Ht)clio.rrblilrrrrr Br{xollribrrrri q(,.-rfl}rrr, pa3}rctrr(,ri-Er'}rtrru B JT('Crio"'irLrirr\ rosriax crerirpa. 1.or;1a npu Bpatrrfru,,r 4r,rr[panqnonirrljipculerl'r no ritr;rii10i1 tsbrxoAHOr"r rqt'.,rn 61'4er rip0xolu4Tb onp0A(r.,,rr\Irlrbrr-1 \:qac-TOIi CNOIiTJ)iI; BC(' I)TII VqACTI{II R II(IJ]Olt MOTVT COCTABIITI, RC('b I,ICC.{(,IIVCIrr,rii Nr.TepBil.n cn('It'rpa, rrr'a, l\rollier c\rttlccrs(,trHo yctioprrrb npoqccc per.IrcrpFllr,rBCelo cllrrtiTpil .
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qro [pI,1 orllocrrreJrbr-r, o'utpttnu 1- : 10 ;1aer y]rrrrpcHrle s 0'2 'tttt c coorBcrcr-

B\rrorqrr\r vxv,qlileulrell paapclrrilroqeii cnoco6irocrlr rro clcKrpv' I,Icup;lsrlrb
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r{r;r\ tt1e.rlcli, pilctro.xoHtcllllLrx Birc roqtil{ S' 1[' npollcxoAlrr Her(oropoe rrapy-

t[errrre t[oii.,ycrrpooxrr, HOTOpOLT ]IoiIir-)T 6firr yctpaIIeIIO neperICIqeHI{e}I BbIXOA-

ru.rx u1c.ueil, cilHxpoHIro c BpalqcHlrerl pc[rerHII'

Iltqc oluo sax[eqalll,ll.). Acti,rrrta,ruerl ]IoHTIIpoeritr Ceftq - Flalrraor'la go-

BO.IIbIIO BC,III{lt, OAIIaHO elo }IOi.I{I{O BIIaTII4Te'-Ib}IO CHIISIIT6 IIp'ITIeIIeEIIeNI TOpOI4-

;;;ft;,;i"r"Itat. Bonpoc o rpI,IrIeIIeEL.IrI rtrlitrrx perreroH paccrlarpl,Ba"rcfl

rrarrr,r n [1].

ll,,nirpr, ll,4 r.

J{rrreParYPa

L. B. lt. IIpor;ofit'ca'.II;u' Itpr*ncnoii acrporbrre' o5c ' LSi4' 52' L45'

2. T. llattrtor;a. lf c6. <Iiocrrirrecnao-"^t'pot1""^a'' iU'' I'IJI'^1961' c' 285'
'J. t[. G*:tter', e . si,ai't),."opii[' 

-tc;3''ti: tl; tc57' l4' 263'^ '
7. (. A. ('rnpettcttee.";''' ii' 'iiap,."o' on"r'ril rl'cfierirp" 1970' 2S' 7c0'



A i-[ D il,flII}I Ir C(]P
II3I} D C T II 

'I 
]iP],1IIC }i o Ii

IIOBI,IE CIICTE]\I6I

I. ll. Ilonon.

\ C T l) O (l) II :l IIll I.l (l Ii O lI
Torr LI\/. 1976 r.

(,)]] C E P 8.,\ T O.t) ]I II

r,r3 I(B) \ SEPr(A,rr

I[. B. Ifonoga

Paccuotpt'nbI cltLrrcuLl Ir3 AB)-r 3eI)Ha,',r c rrcill)aBJr0rrrloii c([cpnucclioii a6eppaqrrcii. Ilay-rrcrlhr cl]cqllilill'IlLle BIInhl anJraHarltqeclillr CIICT('It, rioTo])bre ntoiliEo lcroilrr3oBartJ B pcgTre-
uoncHoii }I y"'tl't1rg(r1r6,'rcroroii o6nacrrx crrr']irpa. ourrcarr pfli( iloBr,rr ar.'rarrarrrrrocrirrx cBe-TocrlJlr'Ebrx crlcrcll ]i3 /tByx 3epriaJr, noroI]LIC IIc i{or}'T 6r,trr, rrar-rgotrrt ]r[)r{ ]rc1()Jrr,3gBarl11rl
a6eppaquii Tp0TL('ro Ilopflrna rI (urf'rfirr faycca, 3ur crrcrelrn lroryr 6r,rrl ,crrroJrl,BoBarrbr BcBeroclilr,nbrr clrtrir|orpa$a_\, palDorc.Trccliorax, rptr[6pax p,r, ,,ayraor,, qa.rrcnoii y;rr,r._paftro;icronc.rii. o5.,r a<,r.rr clcr(rI)a.

Pact'ltorllt'na cllcrclla utna fpt-ro1i, rrr rlB)'r Borll-v,r,Ir Dir.rrr,.J.rrqccrirrx 3cpliar, ilo,Bo-il'gro[(a'r Iil)oll3BoA]lrT' cJrc?licElle ea o61t'titolt It]'TetrI I1aIi.-r()rra lrrol)Ir!Hor.o 3epriaJra rra ,,c-6ori,uroii 1,rol (;to 1(.1_120,), rlcr-ro;1o1.llr, )r.or.o 1,,a,., -,ir tr(];ri(.r. rir,trl jr(.rro.lrrr3oBarrir ra6a;rtrouax.

NE\\' ']'\\-o-uIIlRoR sysl'E\ls, rt5. (). M. prp,. rI . B. poprt:a.-,_[.*-o-rrirror
coma lrt,r'svstt,rrs riilh zcro splicrical aht,rratic,rr t,r.u,,iartrirretl . SI,r,riaI kincls of tl.o_nrir-rcir alr'lattats arc irrYt'stigatr:d, l'lrich cirrr bt'rr-"orl irr X-ray and Li. V. roeions. Somt rrorvIast-s1rt:ctl aIlarlatic tNu-mirlot's5-stInrs ar| rit,sclibcd, \'lrich calr nr)t be lourrcl usirrg llrirtl-ortlcr aI;t'lnti,tt atltl Gauss-optics. li Lrso s1'str,nrs ctrrr be usctl irr last-spcctl -spcctrogralrlr-..rtrdio-tc,L'scopcs ar;d lor t,xp.torltiorr ltrr l_'. \-. r.cgirrrr.

- Glcgolialr*11-pc s1'stt'Irr oI ttro t'oricart't'lJilrtic nrirrors ar.o r:-ranrirrcl; tliis s5-ste,r t,arrbe uscd lor scarchilg the objr:ct by mcarrs oI tiltirrg the sccondary mirror (tilt arrglo 1r,r-20') ard irrtoudcd fc,r balloon.

3cPria.nr,rrt,rt' clic'r'('rLr, R qacTlrocrrr clrcrclrbr IrB IIB),x Bcp*il.rr, ,ulrpoHo Ilc_IIo''lb3J-I{)TCfl Iii}li IJ IIil3('}lIlIrlx''l'aIi II It IioCltrtqcCrinx npu6op1r, a IIoTo}I-i It-\Jr3\'.j(jirr'('| I])(',lterirIj.lflr 1' 5()Jr,Lroj , r11,1'1rt,C. 13 liticto.aul( (, ullorlfl rprr Ir3\.rr(,_IIIIIT clrcr('rr ri3 /1n\-\ B('l)Hti.r, Iiari rrllirBlr.rro. IlcroJrlBYrol.cfl upn6;irr;ricllr,,o
Ir('1'o-'t1,r ' ocil0rJAIrULr('rril rcoprlrl ti5t,lrlrirtlrrii T])crLr.I-O nqprrAritr,.rro, riilri [\.;1r,r,rloliilli;l1io IlIIilio..li{ ;ta('T BO3trro?tiilLrcfiJ pitcc}lor]tLT}, IlC0 EaprraIrl.Lt AB}3('p-Iiil.rrj,rir,rr ('uc'r'('rr. J".rtrcrrrocrrr, cI.r(.T(,liu i, 60.rrr,l,i,lrtr a-rrniri, 11ilr(,rir{rr J\_q(,ji1Iu 3{'lr1ii1.-1i1 II crtc'l('-\lLl ' 3t)plial"-til Ii()TopIrx Ilti(,rol.oco6cIrIrocrIr Iril or:t.rrqcct.:otio('Ir. ll(' 1lo1-1 1' 6r,i,r.r, pilccu()TJl(,Itl,t Ilil ocIroB0 TrOT)IlJ.r a6t,pltaqIIii TpLTr,r,t nrrol)r;liiil , 1il-'i f oB(,J)rr YiIi(' (.) Ir(,rI36(,iriIro rrptr6.ririlt,trrror-, -r,l j,,,rrr(,pc rari0ro Ii3-v_Ii('ilr;r . IlIroltr,r. 0cil(,rjirrlrLrr' ln rrcc:r{ ;r.,RaIrrIr 1n{r{rt,porirlrrlJT,lrbr\ \,paErr(,_rruji . i'rio6o,.tlrr,r or JliJ\ r(,Aoc.j.a1.li()B [].j rr noano.-rrIor riliiTrr loqr:rr,re Drrpaai(,_ttlit: ;1"'iit jl('li( l)rlroclt'ii, et'ptll.-l . L)'1,]t rcro.JlrBrobilrrJ lrLTonrrli].' Ir upaplr.-joSIIit l\'()lJ' (ilrII('il irlll'r(' tr l1 l; npc;1lrcr criIITa{ }I iIirroAsIuI.r}lcn B 6ccriolrc;rrocru.a 3('l)rii:.'rir irr,-rrrI(i1'('Jr rrollcpxnocrflIrlr llpatrr,(,IrIifl, rIr\ICIoII(r.rrriJ o5tri1,ro ocr,clrrrr('r'prrrr (ct.r, :r' rrir lllrc. l[).

.1'r'l l)tieollri Jl .tii.l('IiOri 1'"rr,r'padruoJCroloii u p(,rrrr.clrolCrioii o6.-racr.srclcrirl)il licrr().-r 1,ilYr(,'rcfl Sopriilira c 60,rrLIilrrNrr \-r".rillrrr ilaArririfl Jv.lcfr (o6r,r.r_IIo CIInIII('E0"), r'iili l\ilIi I]pII IIeIILUIIII YI.riitI IaI(,Ijl,iri Iiocdrd)Uqr10rlT oTl)iti.ti(-Irtrrfl ()riilr'|riiurr(,TCrr ()lr(,]rb-trraJrbrnr [2] npri c]-x(ccrr]],IoIrulx noril)blrlrrix 3(,1,.ri1.-r .rIacr,,I)rirr('rirI(]1'rrrlpn6orlrrra,ar.'rra 
r,ipr,n.,ra, \- rioroprJx rrcuo.-rr,Byror \.qac.l._
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Iitr, cIr,irbl:lo IIaIi,'loIIf IIllLl0 Ii Il]:rIfi-Y .X)rI( I:i; (.!IJilh0 IIalla60iil4se cHoe SepliaJi0

Iarrecr rpaliTuqec,rir.r ToqeqHoe troJrc Bpellljfl I]cJrcAcTlltrte SEaqrnreJ]r,Hofi Iio[lLI.

Suaqure,arno 6orlile e troJrc Bpe nufl rrclli(T 6ttrr, lo:lSueno rlprI rlcrloillBo-

BaIrItIr aIIJIaIIaTIiqCCIi14X CLICTe lr (r. e. CUCTT 1\I, CB06OAIILIX OT Cdlep1secrtgfi

a6eppaqr4fl r4 rio]rbt) 1r3 AB].)i scpriaJr 17, 4l u I3l. BoalroxHtl ABa rEIIa illlilil-
Earrlqccrux clncrttlI - npig$oriar,nrrc rn 3a+oIia;rLEbIe; B npcA+oliaJlr'Ilblx
cr{cre}rax Jlyqu, orpa}Itc}lnble or IrepBol.o (ro xoAy Jlyqa) 3cpliara
(erO UaaOneII rltaBEbtI\'I SepliaJIoll), IIe tropCCcIiaIor oIIrI'lqCCIiyrc o0b Ctr4creNflal,

n aa$oxa.rrbHbIx - trep€C;Haxlr Cc. CHaqaIu paCCltlorplll\I npcA+olia'rrrrll6le

CI,ICTCI\IbI.

1. Ilpe4{onaJrr,rlbre crrcreMbr
c 6o;rr,trrnlul yrJrallrl na4erlnfl nyseii rla Sepr{aJra

,[,;rX paCUera an.rIaHaTI{qeCHI{x CI{CTS}I I13 AByX aep6a.rl C 6Onr,ruurrr'r -Vr-la-
MIr traAclIILfI lla BepTiaJIa hlo71iHo uctrOJIbBoglTL cJleAylolqyrc rrcrognriy [11.

Paccrrorpurr (crr. puc. 1) qcrrrpr.lpoBaHrryrc cr{crcr{y rr3 AByx seplia.Il, 3illlillt-

I'lt I

u).ro pacoroflIlIrr,rr rr(,iiiA]'acpliaJIaI\II1 d r'r nr,rilocttrr {oriyca g 3a BopluI,IIIy r,-}aE-

rrorcr aepria"rrl. Ha-r.r,'Io I('tiilllroBoii (t., y) u noilflpEoii (p, u') cI,IcTeII lioop;trtr-
traT no;L.cTlllr B d)oli)'co -1" CucTCrIbI (u' - noc"ucAuufi yroJr, T. c. )'roir irlqa C

0crrr{r rl0c.rrc up0r0iriAeHu.fr rrcpcs cncrt'M1 ). ooriycuoe paccrotIIIIre CTICTeLIbI

t' : 1.' 
B paSorp It] nr,rncAcua tfopm-t",ra, otrpcAeJlaloqa.s yro;r I'uaAolIrrrl ilvitii Ha

BTOpnSIIOe Selllia.rIO CIICT0IILI.

u' u' tL'

, ,l - p J- cos2 | + +C, sinz , cosr 7-
tg i

rl-sin2 t+or,
flo".ro;rirls C, : 0 (xoerl$uqueur IiorIbI Cl

ryer), noJryqr4rr

u'
d-p-fcos27-

lo 

-u' u,'
si[r 7- cos2 ,-

paBCIr HyJrIO, T. e. r,:Olra OTc)r'Cli-'

tgz w+u'
(t)

(2)

d-sin2 ,

Vr;rrr i, i', Lt' cBft}arlLI' oqeBr,lAlto, )'c.x()IIIIerl

- ,;, ,;
- LL 

- 
)r.

Bt,"luqrrnv p (no;t;rpr;a.a ltoopAllnara Bropl,talIlolo sepriaJIa) 1-qo6no Bblqltc-
.rIETt,, trcroJrbsyrl psA c trpocrlll\lu ItoSdld)Ilu,IicIlrallu

L

p

I 1 , q-t t, e2 , I-I-.. -:- ,i{ s-r 'z4s' -.1-'"|' (3)
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Satrrernrr, .iro (,3), riaH rr npr'rBoxrrrrr,r0 rrr,rir(e p.qilrrr:\.rr{.r, r1 reprrror roq-
riocrr, s6.,tuar.r oco6oir l'oqrirr d - E. ll-tecr BBrrl{eirbr o6oeua.rc,rurs E :
.-. sin2 tt.'12, ''' : d, , q. llo.ralaa I i' I -r 30o, lrtrro;1inr

Itgi'l 21t,7 (4)

Jlitnctt,rttr.rtrrlor) BII:trIL\rIrIo Yr.iIa tt'onpele,'tflercfl orrIocrITo.'IbIIIJ.\I orBep-
['r1r(,\r re.rrocl.:oIIir ,l; nprr i' : l, ro,-r\.q:1c^u ,l .= 2lJ. lIa 1'c"roau,I crrH]'coB
-\66e naxognrr

U : sitt zz'. (5)

{)Tril'.Iir sitt tr' : ,1 12, rI lloi}irro nafirn rlaricr,r}ra,rlbHoe BrlaqeHr.Ie yr.ttl u'.
S:rrarr u' rr BlAaBatr l' B cootsetcrBlrlr c (1r) , lrtrxo.'ulll rrilr,Ilror{brrrLic BrraqeHrre

vr.-ia rrilAorrrrr{ I rra r.rraBr{oc Bepria.lo r.ra (2) (ono He ro.rifir{o 6r,rrr, uenr,ne 80').
,[.'ia <;nccrri],rx) p0rrrrr.rroBcrir,rx .r5vcii trprr\o;IrlTc.rr yBC.rr,rqrrBarb yro.1 rrr1Jo-
ilrtn .'tv.roli IIrr B0priil.rir, .rro5T,I rro.-rvqrrrt, rrprrerr,Tcrr6Iil rtorftt[nqreeHT orpilirir'-
Iturr: B )rorr c,rrvq.rc rtoar[{rrqrrcrrr B upaaoir uacru (4) c,rrcA}rer coorBercrB('rrrro
,\'Bo.-Irrqr.ITr). Ouenulrro. qrrl orrrocrrrcJbrrhlc orBepcrrr-s re.tecHolroB nocoro rra-
IeIiIIrr Ire.\rorvr 6r,rtr,6o.rr,rrru-uu (J <( I :2) .3arrernrr, qro,,1 ue onpcllc.'Ifl(,r'
or{rr[etllr.rHrryro cB('Tocrr,'ry circre-\r6r BBrrJ-! rr,r,-rofr IICno.-rr,Bverror'r rr,noIqaxII ]rxo.t-
Ir(,ro 3l)ilqtia )' l)(,uTf0rroBcrtr.r\ Te"lecrionoB.

llr,rnr';1err rruoSro;1urrt)1, )'cJoBrrrr, lioropo-\ry Jo.iI;anHbI yAoBJIerBoprrrL BIIir-
rlulrr.rrr d u q t crrcTr{,,\ro Lro crio,-rbBrrrqlr-\r ril:(c}rr{eu J-vser"r. IIa (3), upcne5pr,,ran
{ilCIlit}l}l IILICOIiIt-\ IIo})r{illiOIl, }IilIO/IIIlI

/t r- ' ,1 :t,l
't ' 'l "ll

ilogc:ranno ero Briparrrer{rre B (1), uarogu}r Ba}reu.E.fl tg (u'/2) upn6.rrt-
iricrrrrrJlr arraueunelr / [,I s'' Il lrz

l,t l-;-t,r \.ral ll-=rsi');.7. {ri)

Ilrr..ur ft....-. [, ro Dro Br,rpiuricrrr.rc IIpoqaerc.s:

(7)

(s)

BI,IqI{CJIEIIIIfl T 6O:IEE

( 10a)

{ rl
- 

l

---t.-:, ls

i I.-I r.I

llpr,r tt.' ,.,- 2(-.)' [ = 0,03, ro)rolry rra (E) naxogulr rl < 0,06; pacc]rorpcrr{Ile
(6) noliasr,nlaer, qro 4",ra 6o"rr,rrrrrrcrBa trpaHTr{qecnrr Ba}r(Hr,rx cryqaeB 3rta-
selrrrrr d rra"ur,r (ue 6o.rrure Hecr{oJrbnr{ri corux); BraseHu.a q rIoiI{Ho Bapr,IrJ)o-
Barb B rur{poHr{x [peilc.irax, pyrioBoAcTBy-frcb r{oHcrpyriTI{BIILINII4 I{ ApyrrIrII,I
coo6pairiennxrrrr. Br,r6paB BHaqerrrrn d u q, yAoB"rlerBopaoq,I{e HepaBeucrllv
(6), uaxo4u\r p i.rs (3) n anaucrrrtrr zt, yl, rrctroJrbaya [1],

r'r,: p(1 - 2E), yt:29 [rE(11:) (e)

.{.un r.rraouoro Bepr(a.Tra rraroAr{xr

, t,/-1 1

.t,--tt --"11+-+atd-Et '-t (l -E) '-' -d. ,7 ::prf it -i.1tu1
,l -t

B 6o;rr,urrrncrBe c"rlyrlaeB rro?riro Irctro.lb3oBarE, AJr.E
iIp ocryro rloprrl'.rr 5.

., - - 11 1l -:1 "! i'i,- 2 
.

-Bupa;rienrae (10a) a,nn HoopJr{rrarl,L ,x B 6o,lluuucrBc c,[yqaets ygo6rree
ilrrarrortrrqrroro Bbrpa;fieHun (10), iro B paAe cJryqaeB orro Aaer rreorpeAe.leu-
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42
/

Pnc. 2,

Eocrr,; rorAa cJreAyer rrpulleH.flTb (10). 3altetltlr, qro p ryrllrle BbrqrrCir.flrl, tro
roqHoi'i t[optuyre

rd
t .. _ ,,T r.t _ ErE
p rt ' ,l -.,- rl 1 (1{t

\l - r1i-t

3ra rloplryr.r Iloir(er nctrorr,BoBarr,c.rl AJr.r o{eHr(rr norpemHocreit nrrpaale-
uza (3). .il.,ra cr.rcreu c rraJlhrNrtrr U u Ar r4cnoJrr,Byrorc.tr trpocrbre pngu (onn
HerrprlroAHbr AJr-fl )'Hopaqr{Baloqrrx cl{cre[r (puc. 2, 6) u :repnror rosHocrb trpE
y =.2 / l-p - a1 (t =,1):

. rl -s'r . s' (l-1r,1ts'
l q +i !t'- it 11'- ,uf |!t't -

(30d:-:- 7td r2ls
$141t rl3 !/3 - ...-

Saucrnrr, arro lro?Hrro 4ra nro6oro E, T. e. 4rx 1rc6oft Toqxtrr nepeceqeurrr{
;ryqa c aeprrairalrrr, ilafirlr (anan p) yrJrr,r rraAelrun i tr i'no Soprryle (1) ir (2).
Tarir.rlr nyrelr nr,r6raparorcrr yqacrriil 3epnaJr crrcrctrrrrr, Ira rioropr,rx yAoB.rrerBo-
prriorc.a rpe6oBaHu.B ycJroBr{fi Kocoro [a4errlrfl.

13 uepnolr npu6rI4;IieHrII{ BepHaJra lolycrrdrro cqnrarb rioHr,rqecnr,run ce-
qelrrrflrrr4; rrx )Hcr{errTprrcr{Terrrr e y er }ro}rrrro npeAcTaBuTL, R BrrAe

." -1,/is' r I : 4,tt1 -s'i 2,12 , r( - ll;ll ,3-1r. rr -tl _.:J _ jf il -:.r,t -,. (r l)

rAe e - SricqcrrTprrcrlTeT rJ,IaBrrol.o Sepria"-ra, dr - 0HcqerrTpl{cr,lTeT BTOporo
3 epri a"rra.

I,Ia (1) c.rcAyer, qro rg r' : oo nprr d: E .: sin2 (u'/2). llcclegonauna
troriaBrJBaror, qro aro Br{aqcrrnc I onpe4e",r,ler oco6yro roqHy ripLrBoii, uBoS-
palr.lartlf1efi cetrerrlle BTopIltIIroro Sepira.ta ]teprrArrorrairr,uori n"uocriocTr,ro. STa
rorllia (ee Hoop4rularr,r p: l, E: d) as.rr'erc.rr rpaHrrr{efi rreirt4y BerBfr1rrr
xpnuoli, nprlHaAJle}I(alqrrrrrr H pa3irrrqHr,rrr cncreNraNr, rr3o6paifieHrrr,rNr lra pac. 2.
Crrcterry, [peAcraBJren]r).r{) Ha pfic. 21o, r{a3oBetrr yAJrrrrrflrotrIefi, uocxo,'rut1,
ee rfoiiycnoe paccro.aHue 6olrrrue rporiycuoro paccro.sur.lrr rJraBrroro Bepr{aJrir
cr{cre}ILr; cr4crerry IIa prrc. 2, 6 - yHopaqr4Barorqefi (ara crrcre}ra rre I{rreer
naparicrlairE rrofi o6tacria).
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I'a6.rrrqa 1

Pac.rer ro roqrrbru r{rrpuy.r'ru (d :0.01;lq : 0.03: /, : l)

c,0016667
0, 003.'1333

0,005
0,0066667
0,0083333

0,017705
0, 059058
0,077439
0,1t225
0,20302

0,1901 5

0,10L1+3

0,071S(i{l
o ,0517 4l
0.01/rlE5

0 ,003891 I
0,00090s 1

0,010924
0,018269
0 ,0369 1 1

CIICTE}IA

0,040836
0,023956
0 ,0t747 t
0,011r016
0,01 1855

0,18973
0,3439 t
0,i0754
0 ,665ti I
0 ,82312

0,0,91582
0 ,11527i
0 ,14107
0 ,16275
0,18t8r

0 ,2t476
0,22939
0 ,213 t0
0,251i01
0 ,2{i331

0 .011666
0.013333
[) ,015
0.016667
0 .tr tE333

1 ,L4976
t ,3189
I ,118733

I ,61152

I ,8225

Y1;rrrulrculat

0,047546
0,058665
0,076664
0, t 1075

0,19964

rxopa.lrnarculalt

0,18571
0 ,10164
0,069710
0,052916
0.012565

CIICTEMA

'l'a6.utrrla l
Ilpc;lrlrota,ur,ubre cficreMr,r c HooblM rraAeHrreu ;ryueii ua Bepr{ana

e2

r1 : 0,001;

I ,004014
L ,00446
1 ,00502
'L ,005 r-4

1 ,00806
I ,01033

d .: 0,003;

1,012t27
1,0t3i93
1,015206
I ,0171*20
I,021588
I,051024

d : 0,006;

I ,024514
t ,027313
1 ,030836
I,035409
1 ,050405
L,1.08724

d: 0,01;

t ,01t445
1 ,0161(j/1
1,052lliit
{,060325
I,086377
1 ,1979 I

Ct:0
0

0,1
{) ,2
0,jJ
0,J
u,75

1 ,r,)r100000
1 ,0000003
I ,0000008
1,0000018
I ,0000081
I .()0009711

I ,01){10001
I ,u0(10026
i ,0000070
I .ri000160
I ,0000740
1 .00()8990

I ,00r)0004
I,000011
1 ,000030
I ,000066
r ,000302
t,003747

1 ,000002
I .0c0031
1 ,000085
1 ,000189
1 ,000867
{ ,010995

-0,1
-0,2
-0,3
-0,5
-0 ,75

0,9999999
0,9999998
0,9999997
0,9999997
0,9999997

1 ,0{)3ti5
1 ,00332+
1 ,0(1308
1 ,00267
1 ,00229

1,0tt0r;j
I ,010 ls7
1 ,00930J
1 ,00805,J
1,0068gii

I ,022236
7 ,0200347
I ,018754
1 ,016216
1 ,01 3871

ll
0,1
U,2
r-i ,;l
0,5
0,7J

r)

0,1
U,2
0,3
0,5
0,7;

Cr: 0

-0,t
-0,2
-0,3
-0,5
-0,75

Cr: 0

-0,1
-0,2
-0,3
-0,4
-0,5

Cr: 0

0,999395
0,999992
0,999990
0,999989
0,999990

0,999936
0,999977
0,999973
0,999970
0 ,999972

0,999999
0,999998
0,9999075
0,9999970
0,9999974

0

0,1
0,2
0,3
0,5
0,75

-0 ,1

-0,2
-0,3
-0,5
-0,75

I ,037539
1 ,0321308
1,031589
I ,027272
1,023294

2 t'6



B ra6.rr. 1 ;1aur,r IioopAIlHarbl roseH sepliaJI Alrs yfiopasranarorqeii II yAJIU-

rlf rorqcit upegrforia.-rlIIbIx crlcre\I.
BxCqeurpuCr.rTerr,r BepriaJl e2 t e2, A,,I.fI CI,ICTeII C paBHbIrIIr sIIaqe[I'1.s]tII d

rr q ilarrbr B ra6.[. 2. OuenuAuo, qTo TJIaBHOe SepI(aJIO trpaHTl[qecHllI BO BCeX

cir_Vqaflx IIe oTilnqitorcrl oT trapa6o,Jlbl; BrOp[qHOe SepI{aJIO Ba]IeTHO OTCTyIIaeT

o, *pooo"rlr (n 6o,-tr,irrurrcrBe cryrraeB 3ro rrltrep6on_a). Sauerurl, qro cl'IcreMbr

c ]ra.rrhrtrrrr 3rraarcnr,rlxrrr d o6nrsno inlteror yr,rrLl i u i' , 6ttu1t<me It 90o. Ilo4o6nrre

Pnc. lJ.

Cr,rCTcllti qeJIeCoO6pa3IIO LICIIoJIbSOBaTb AJI.E iI{eCTI{Idx peHrrSHOBCKIIX lyseii'
ogTa.rr1,Irr,re cJleA-yer rIpII\IeH.sTL AJI.;I pa6oTLI C [IfIIIiIlIlu JIyqa]II'I I{ B AaJIeHoNI

rlar{}ry\rrrorl yJrbrp alllIro"1eTe.

!,pyroii paBrroBr.rllrocr610 npeA(roxa;rr,nr,tx clrcreNI Iiocol-o uaAeIIrrH rrl]-

,.tgrOTCq Ci,rCTC,\riJ, y IioTOpLIX p > 1; npl{ 3TO}I, ItaH OTISBI,IAHO I'13 (9) U (10),

!/r -> lJ, T. e. rrorrepeqHr,re paSlrepbr BTopr{rrlroro seprta.Ila 6O"rr,ure pirsllepoB

|iraBrroro sepria.rla (puc. 3).

2. 3at[onarbHbre cllcre]Ir,r
c 6oJrI,IIIIIMIT vrJIalIIr [aAeHIIfl ryqeir rla Sepr(aJra

(Dclprrv,rrr,r tl.rrrr 1)acqera Batboria,'rE,rrr,rx arurauarrlqeclil{r cl{cre}I o6qero nn-

71a (prri. 4) 6r,r.rrr rraiillorrbr rraNlr{ B [{]; lrr nroil{uo lrclroJLsoBarL rI /InrI pacq0ra

Plc.4.

crrcrelr c 6olr,rttnltll yl'JraNILr traAeIIUfl Jryqeil
yr",Ia iraAerrl{.E i' ;tyt1n IIa BTOpUSTIOe s0pltairo

tt'
'/- '' - cntr-o--

Lr;'- - tn---rqr ------ n (-( n.
r/ .- sirrl I

({3)

Cnflar rler+(Ay yriratlu naAelru.E i m i' u [ocJreAIIrIrI yrJrorl u' I'rlleer BujI

2i : u' - 2i'. 04)

Br,rparmenlre Air.E Bropl4qHoro BepHaJra N{o;+(Ho npeAcraBl{rr, B BrrAe

1 1: | ,, 
1 't

+ = +* r (d * El'rr 1t - [;'+d
' ,',tF

r{a 3epria.rla. Art, onpeAC.lClIrLfI
cJryirirlr {toPrry.rra (f' - 1)

115)
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wlut B Br,rAe p.sAa

rAe E:sinz(u'/2).
Auaro-rrsHo trpeAbrAytrIelry rr' (18) - (16) oqeuunaercs Bo,rro;xnufr 4raa-na3oH eu6opa rapa\rerpoB d u q, Ipu rioropui, co6;rrc4aerc.q _vc.rroBue crioJrb-

Brrrqero rraAerrrr.E, r.e. liJ>80., l{l>90o, uocne vero, aafi4a p ua(15), arrulrcJr.srorc.E AeHaproBbr }ioopxrrrrarH rr, ari r, y BTopvlrroro rr r.rraBEOrO
BepnaJr coorBercrRerlno ro {oprry"larr

L s'(ori) -O:: l.S 
- 

' I
'l 11 =

0- _-- 4d

+# P@ - r)' + cttE, -t- .. . l, ( l6)

(17)

!/ : 2 7re 1r -ll (1s)

( 1e)

(20)

:r1 : p (28 - 1), ltt .= - 2p /471 -T):
112(1\-1

s'\ I r ---) (l - i;t .t

\ -/
,{.nn axcqe'TpEc,TeroB sepHaJr rr}ree}r c"rreAyrorqrre Bbrpa,nierru.fr:

o , 2 rl,zs'
- (1 *s')3

:i-
(t f s'f rl;'.: [rtr*')-r;+]

3Rascrrzs e2 v e! AJrrr pa,rrr,rx Bapr{ar{roB cr{crerr AaEbr B ra6.,r. 3. B arou
cJryqae rJraBrroe Sepr{aJro rax}fie 6;rrasno ri uapa6o",re, BTopur1goe _ Eec6o.rlbrio
orlrlqaercfl or uapa6onu.

Salrernlr, qro ,,p,n p 2 I noryqaeu tro-trpe]r{Herry crrcrer\{br, y r{oropbrx
AI,IAIIETP BTOPIIqIIOIO 3EPITAJIA IIPEBOCXOAIIT AIIAIIETP TJ]ABHOTO SEPI(AJIA.

Brrrue 6r,rnu paccllorperlll crlcrerrbr c 6onrunnrr{ yrJrarr}r rraAerrrrfi Ha Bep-
HaJra, H-oropbre_noryqarorc.E lra o6qux $opllyr (9) _ (ll) u (15) _ (1g) nplr
MaJrr,rx E n d. O4naHo BrrpalneHr{.s (g) - (l-D ; itS) _ (1g; ,"rarrcn cnpa_
BeAJrrrBr,rrrr{ u nprr Apyri{x SHaqer{r4.sx napa}rerpoB.

- llpeacraBJr.fler rrurepec pacclrorperr sirc o6iacrr, r{arrerreHu.E rapa}rerpoB
E, d aq; pa,yrreerc.E, trprr ororr BlraqeHua I ocrarcrc.rr B rrpeAe;rax 0 < a i=.. l,
SHASEIIUH d U q TAXXTE AOJI'IIIILI HAXOAIITI,Ca B PASYTII{IIX IPAHIIqAX, trO3BOJIflIO.
tr{}rx ocyqecTBr4Tr, Crrcrerry.

tr{ayunrr cnasara rpeqsona;rr,rrrne cr{cre}rbr; rrprr aro}.r }'rn6i rraAeHrrr{ r{a
aeprraJra t\roryr 6r,rrr, nporraBo,'rbrrrlrrr{ (or 0 4o _: n/2),

il. Pat:crrolpcrrrre o6rqeno (..xy!rarr
;4u.v*aeprialnrrr,rx lrpelr[ona.Trbllr,I\ arr.Traltarrrqec]irr\ (,rrcre1r

I'Iayucurre roqHLIx r[op-rry;r AJTfl Bepria.rr npegrforiarrrrror-r ax.;rilrrarrrrlecrior-r
crlorelrbl no3Bo"Ilflcr rraiirn II0BLIo cllcrcxrLr, npeAoTaBJrflroxlrrc noclrii r{irre]lcc
AiIrI rpalirrdqecltll\ nprlnrerenr.rrl. 3rr,r crlcrelrrrr, riari rpaBlrJro, nc rrorl-r 6rirr,
no"rryqeHr,I Tpai(irqllorrrrlllrrr rrero/Ia\III pilcqcra orrllrlccrilr\ clrcrerr - tIpr.r-
IuclIeHI{erI c[oplry;r ili]pillicllairbuol:i oururin c [ocJreAy]oqrnr rrcroJrE,Bol].lrrlrerr
nr,tpa;xeuuri nr-ifl a6eppitl{I{r"I rperrero [opflAna rr yroqrrcrrrr0rr ilojrysctrHoro
peIIIeHrIfl.. Orpanrrvurtcfl paccrlorperrrrerr crrcrelr, Horopr,rc laror gefiitBrrrc.-rb-
rrr,te uao6pailieIIIrfl 6ecrtottc.rrro )'Aa,rreurrr)rx r,pe4,are"on. By;tcl,r trctroJrr,:loRitrrr
TorIIIble BInpailieItrrfl A"'Il NIeprdArroHa.rIbrr6rx ceqerrr.rfi rJraBHolo tr RToprrqrroro
scplia,r (9) - (11). Ctrasa.na paccrtorprlrl llenoroprie o6riuc csofrcrna Belljia.-r
tpeTlrpo1alrHLt\ cr{crelr, Br,rreriaroqrre tra $opuy",r (g) .- (1 l).

1. n'Iaricurra"rll,lrrnir Arrarrerp r.rraBrroro BepriaJla paBerr 2, r. c. ]'i{rJocrr-uolry {oxycrrorrv paccro.srruio cr{crerrbr. .(eficrnnrerrrro, ;lrrrpr[cpeirrlnpr.;r
{opnryly Arrfl y no I n Epr.rpaBrrr,rBarr rry.x]o [porr3BoAHyro, ,o.]r\rqrr.\r

otr

-d.-
: t-i(1 - E)l-',(r - 2l) :0,

iu
,l?
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0

0.1
0.2
0,3
0,5
0 ,7;

0 ,!999999CS
0 ,9999998ii0
0 ,9999997(i,3
0.999999727
0 .!99999704
0.r)u!!99710

u,99999994ti
0,999998(i20
0,999997900
0 ,999C97535
0.9999C7333
0.c9!997484

0.991.t90953

0,999991+3ti

0,99999154
0 ,9999901 I
0,999989:1,3

0 .999.9E991r

0 ,99i199E059
0,999983912r
0 ,999970:92
0,999972421
0,999S70374
0,999972119

'l' tr 6 .'l II q a l-i

3atf orianr,ur,ttl ('rlcrclllrl

d -- 0,001; Cr - 0

0,996014
0,996375
0,996676
0,996931
0,997339
0,997719

I ,000000271
1 ,000000774
1 ,000001736
1 ,00000793ii
1 ,000094732

1 ,000002371
r ,000006848
t ,000015387
I ,000070295
1 ,000830308

t ,00000910
I ,00002668
r ,00006015
L ,00027454
1 ,00319294

I ,00002388ti
1,000071502r
1 ,0001ti2052
1 ,000738781
1,008420574

d : 0,003;

-0 ,1

-0,2
-0,3
-0,5
-,0.75

Cr:0

-0,t_tl o

-0,3
-0,5
-0,75

-0,1
-0,2
-0,3
-0,5
-0,75

0,995573
0,995023
0,994316
0.992064
0,9811315

0,986822
0,985201
0 ,983 I 27

0,976562r
0,953781

0,9739;2
0,970796
0,96U776
0,954211
0,914498

0 ,957251
0,9521ii
0,945752
0,925979
0,867500

0

0,1
0,2
0,lJ
0,5
0 ,ii

()

0,1
o)
0,3
0,5
0,75

0,988124
0,989193
0,990086
0,990840
0,992054
0,992774

0,976495
0,978586
0,980336
0,981823
0,984211
0,986439

0,961357
tJ ,964747
0,976592
0,970013
0,973914
0 ,977565

rl : 0,006; Cr : 0

-0 ,1
_oc

-0,3
-0,5
-0,75

d:0,01; Ct-0

oTIiylla EaxoAI{rI
| ,tls - t2'

1lco.--reqontrtllc roliaaliBaer' qro B-croii roqne $yuxqlra.L(E) uplltll'nlaer

rrancrlrra.rrbrroe Brras;;;;;;'p;;ri"" 1. llocxoruty E : sinz (u'/2), ro npu f :
: l/" 

"o""eArrl{ii 
yro.rr u/ rpilIrllNlaer 3l{aqelrrIfl -l n/2'

i.nelcisue, llpeAe;rrIIo BosrroiriHoe orrrocrrreJrbHOe orBepcrl{e cI'ICrellbr

He rrpeBocxoAl'Ir 1 : 0,5'
2. lLa Br']Ipa'iterru'r wfi a c''IeAyer' rlro rJraBrloe sepliaJro l{rIecr flepeceqe-

nus c onrnqec^oir ocr,ro B rd.rritrx E : 0 vE:1; a6crlllccn arl'Ix roqe* paBIrLr

r (0) - q; r (t) =- f/ i;p; (1"<L)' tllmr d' -> 1' ro I (l) : oo' Ilpu

E : L'a : i ,rr.-,yruo""_E rreoflpeAeJrcrrlrocrr,, pacnpbrBafl Iioropyrc, HaxoAr6t

r (1) -= oo.
g,roellAso, r.rraBrroe 3epHa.rlo I4NIeer raHx(e paBpLIBLI J * 

= 
"o) trpg 0'5 (

< i <-i-; E' '- d (ttn;Iie 6ynt' rprrBeAeH op'otep uo4o6uoft cr'rcterrr'r)'

3. Ilropllurroo 3epHa.rro I{\lcer roq*r{ nepAcese^Hl.'fl c.onrllqec*ofi ocblo Irplr

E:0 u E "= t; a6crlraccr't DrI'Ix 'o'"ti 
rt (0) :5'; r' (t):0 (d <1);
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4 (l)-- : d (d>-- 1). Bropnuuoe. B_erlna.rro rrepece*aercrr c ocbro opArrHarupu, E *: 1/2 (aro BrrArro ua neprofi tfoprry",rr,r (g)).
4. Btopuu,oc aep^a.iro o6r,rsrro irniaa, oco6enuocrr (ro.rrty aaocrpeurra)npu d: E; n 6ecHonesnolra.roft oripecrrrocrrr arorl rosrirr -u"o, oo4"rrrrfl Jy-sefi I : -- il2. ll atofi ro1]i.e, ,rrr, 

".rugy., 
,r, 1Of _-ilf), lJ : Ur,0 : 1,t: 7 -2rJ. Sayerr{\r, trro (11).nplrnoArrr ri rreolpeAe.rrerrrrocrrr npn ,J : I.Jlerxo rroiryqrrrr,, qro npr ct --- j on pnri ."r. (t1) ;;;;-;pnr,n._,

(21 )

rAe e : 2,71.. - qrrc,rro 3ii.nepa, s, : cJ * q.
IIpu €:1 uo.rysae\r p: r. Br,rpa;rierrne (21) c.-re11'er r.rcro.irb3oBarbrrprrpaclrere cr{crc}u,r l)afira (d .- j).
flepcfi4eu Ii paccllorJlcllrlru peB).'Ir,rilTo]l rrrrcJcrrrnr\ r.rcc.leAoBarrrrfr (rop lrr,r

TJIaBHOTO I'I BToprqEoro Scplia.-I flprr paSrr6rr 3]rittrerrrrflr rraparrerp on cl u q(a,a s' : d * o\- Srlr pacrern, 
""rr'o.rrrorrrcr, 

ria^ (Bpvqrryro)), Tari r.r rraaB[t EC-1020. "Ftoop4uuarbr roqe]i ce.rerrnii ,.,-rooro.n 
-r, 

urnprnrrro.o BCp-I(arr B rracmra6e npcAcraBJreHrr rra puc. i-r-10 (ucrogy uao6paaieHo ,uaio
ctrcrer{Lr DPn !/ 2-0, noclio'Ilbliy r - ocb cral0rerpr'ru), npn aronr snaqeHr.E dBoapacralor or 0,05 4o 2. .{",r4 r{aifiAoro Buaqeuufl d opocrrrrurBaJrrrcb Eecxo"rb_no BaprranroB c pasnr,rlrrr g. PaccrrorpeHrre pnc. 5 (d : 0,05) troriasrirBaer, .rro
rJlaBrroe 3epria,10 s o60ux cryqaflx 6;rnaxo ii napa60re, a riupr.luoe SepriaJrococrotrT I'I3-AByx nerrefi, coeArrrr.Erorqrrxc.a B ToqHe -4, re;rian1eft na r.uirrrorr
Sepr{aJre. llpra arolr qacrr, rJrilBr{oro Sepr(aJra, pacrroJroxtenrra.a cnpana or .4,orpaEiaer Jrvqr,r IIa trepByro BerBb riprrBori, uao6pairarorqefi Bropr{qHoe sepHa_ro (ua ,pzcyrrrrax Bra rerrr, o6oanauerra qur[poil .1; - ilo *r"r"rra.fl crrcrc]rilPzun-I{perr,eEa; qacrrr r.'ran}roro Bepriajril, pacrroJroixeurrarr c.rreBa or ,4 (4o
T^o_n11_. y 

= 
l) B coqeraHtrrrl co Bropor"r rernr,ro riprrnoft Bropuquoro 3epriaxa(or roqriu,4 .(o ro.rriu nepeceqeurl c ocl,ro opnlrrar), o60rrraqeHa lra prrc. i

1u{poii 9, o6paayer IroRyIo cr4crcr\IV, lre rrrrerorlvro traparrcrranruoii o6.qac.rn.ti 0Trrrque or ocrroBrofr (ri.rraccuuccriofi) crrcrerrr,r, rtoropor,i upunag,,tr.;iltrt
rrepBafl B0TBr,' HoByIo Cr,lcTe\ry IIaSouerl no6o.rrrort Crtcrioror-r.'Paccion,llre
MelItAy roqlta\Il'I nepeceqeFlrl.rl riprrBri\ 1 t 2 c orrr{secxor"r ooE,ro Bo3pacr.rcr
c yBeJl-rrqellrler,I q, a yrJrLI .traAellrlfl .II)'qeir rla BToprqloe BepriaJo )'rrerrrrrrril()T-cn. o6racrr 0,5 < € < I rtc npcgcraB.,rrrer rrrrrcpeca rprr lra.-,r,rx Brraqerrr{F\d ,-g, TaH HaIi BToprIqIIoe Beplia"rlo fiparirrrqecrirr ]lr,rpoiriAacrcrr B Toqri\'.

_Hu -pT". 6, a-u 6 npe4ciar.retr rrr4 r{prrBbrr uin d,:0,1, s: _ U.rl;rr d - 0,1, c1 :0,3 cool.BcrcrBeruro (o6.,rairr, _ 0,0; 1q --0,3 rror, ,un-
ilte pacc.\rarplrBaJlacb, IIo Hrrlero c}-qccrBcrrHo lroBoto tte 6r,r"rro o6rrapy;rieiro).IIa prac. 6lorrnlrrt tliJBLrcrilrl\ )rilic riprrlrrrs -l'rr I loerorn nroprr.rroao aeplil.rir.
coorBercrllyloDlrre /{B}-rI cllCrcrrarr) rr:o6pairierl,r (rir.rpr.noIrorl .-rrrnleii) r",rarr

1o-e (l)- rr B1 opllrrlroc (.i) aeprtana irouoii crrcrelu,r, pacuo"'roi{ierrnofi n o6"racrrru,b < E < l. Iiarl vIrIIlIIi\t lIIIEie rra pacclrorpcrrrr.s prrcluriots, 0rr,r ctrrcretrrl,l
rIerlSlIeItIIO COIryrcrIlylor IiJraccllqccIiIrlr clrcretlillr SepliaJE,IItI\ Te.leCrioroB(c,., uanprrrrcp, IJ]), a troro]Iy A,IIfl riparriocrrr rra,oBeit r.rr (oil.vrrrrr^arrr).
(urryrrrrrHrr ro"ryrrarorcrr rra^o6u1rrx $oprryr nprr 0,5 < E < 1.) Broprrurro0
Sepr{a"Tro ctryrrrrrHa r{a prrc,6, a lra.rr6 rr [parirrrsecnr{ coBrraAacr',c roviior-r l,;
IIa pr{c. 6,6 orro urlccr Barrel}rbre paarrepu; nprr E:1 orro ul}oxotr6r rrgpL)3
ToqHy 1", uolto.nry o6.tactr,6;rnertafl rt oin r,-rre nroirier dr,rrr, rrcilo.'rbgoBaliar
IJa IrpariTrIric.

I{a puc. 7, a (d: 0,25; cl -: - 0,125), prrc. 7, 6 (rl.:Q,)lt, q: U,J)
tr prlc. 7, c lro;titlo trpoc.TICAIITb DBo.rrordrrro ocnontrofi rr no6o.rnor'r cr,cra,,. i,
Tar{?rie crryrtrrlHa. cncrerra ra prrc. 7,6 (octonrraa) ar:rlcl.crr rari rraSrrrBag-
I\rhrnr ((rioirbrleBr,rrr) Tc,rrc.cfiorrolr [5], ocnonna.fl crrcrelra rra pjrc. 7,6 _ crrcrc_
mofi TUnapquu.Trr,Aa. '-laxr,nr o6paaorrr, .)cHoBHafl crrcrerra preyq-Itperlcrra
(pmc- 7, a) nepcroAllT B clrcrelry c IrJrarrorrAru,rlr Broprrqrrr{r\r 3epiia.-r o}r
(pnc. 7, 6) rr aarerr - B crrcrclrv c Borrryrrilr BroprrqHr,r,\r Bep1a.rro-\r - crr-
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d = 4o,t; El =-4oz,t

\ \ \

s

v
I
!

I

s-nt --n1q - ",J

Pnc, 6.

l;'

F

U

\
\
t..
I

I
I
Id=0,/;q=-4or



,|

1,

0=42,f,

l'rrt'. 7.

n

crelry IIInapqrun;rbAa (pr{c. 7, a) . ,{.nrrra 1060.rrroii crrcre.\rbr (paa-rrepr,r B,lo.Irb
ocn t) pacrer c pocrolr g(r. c. nprr nepexoAe or crrcrerrbr rrrl pr.rc. 7 , a t; crrcre1re
IIa pI,Ic. 7, a), a paSlreprl BroprlqHoro aeprta"rra c[yrrrrrria rarr;rio Bo3pacraror.

Paccrratplruarr pr{c. B, a (d: 0,5, q: - 0,25), pr,rc. B,6 (d =- 0,5, S: 0)
m pfic.8, o (d: 0,5, Q:1), ]Ia Iioro}ll,tx 7 - r.lanttoe n 3 - Bropnqrroe Bep-
HaJIa ocIIoBltor"I cLICTe-\rr.r, )3 u J - nroprivrroe rr r.-raBrroe 3e]lria.-ra cr\..t.rrrrria,
IrroHirro cAeJraTL cJreAyroqrre RrnBoAr,r:

1) no6ounarr cr{crenra orc},rcrByer lcroA},;
2)^ocuonua.s crrcrella BBo"rlloquollrrpyer or crlcrerrr,r Pn.rrr-Iiperr,c1i1 (clr.

puc. B, a) n Ho;rrqeBorry reJlecHony (crr. puc. 8, 6) rr nra.:rorraBccrnori crrcrerre,
y xor^oporf BTopr{cuoe Bep]{a"Tro rrpeBocroArrr r,-raBrroe no Jrra}rerp\- (crr.
pzc. B, a);

3) paarrepr,r r,TIaBIIolo rI BToplllrlroro BepriaJ cnyrlilrna rrorlTrl rre rrarrcrrfiror-
c.s npr,r ncpexoAe oT crrcrerrr,r Ha puc. 8, a ri crrcTclrc rra prrc. 8, a.

Ha pnc. 8, a npe4craB.,rerrbr Bcpria.;ra cnyrrrr.rna r-pu d .: A,7i, q - 0;
uraBHoe Bepna.ro (oSoanaverro 1 t 1') rrlreer pilrpr,rB nprr y - O,BGCOI.-I; oc-
EOBHA,g CI4CTEIIIT IIE [OIiA3AIIA.

C;ryuafi d: l, Q':0 trpeAcraBJrcn rra pnc. 9. Ocrioniror-r crrcrclrorl B oro\r
cryqae .sD.rtacrcrt (sepIia"ilbIILrii Par"rr> (t".tanrroc 3el)rirl.'ro-rrlalonTl). ]lo6osuaa
cLICTelra ro-trpeirirrc\r\- oTc)'TcrByeT; r."{aBrroe Sepiia.[o (cn),-TrrrlHa)) ]le3rio rr3-
rIeHI4.IIo t[oplry - ero Beprrrrrra (opr E - 1) rraxoArrrcrr rra 6ecrtorreqnocru
(c 

=- 
-). Oueun4uo, trapancr.raJrbsas o6;racrr, (cnyrrrrrriaD orclyrcrBver.

I4ayueulre crrcrerr tpud: 1,5 rr pagiruqur,t\ g noriaBLrBaer, rrro orrr,r rnreror
BrrA, allaJroruqrlbrii clrcrerrarl Ira pl4c. 9, noarolr_v rrril rrx Hc nao6paar.r.rrr.

I(att nonaaaHo e [6], npu cl - 2 ocrroutrr,re crrcreru6r o6.,ra71ar9r rroll]aBJerr-
ELIII aCTIIIIIATI,ISlrO.\1, IIODTOIT\r arO'r'C;ryVarl LIByTIIIII trOr,Ip96nee.
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Pnc. 8.

Prrc. 1).

./ 1 +-".-t2-;.1 is' -4)
l-:iarte'rinr, qro e'l I{ yr o6pau{arorc-fl

E(2-E)(s'-4)+4:0,
a rflr-iilie 11 +U u A--->0 nPu s' -+0.

o,,t

Br,rpairiertrtr ;{.iIrr BepHa.rr yrpolqarorcq [6]:

, .- -) - '-\'-- 1) 
- +f+ . lt =zlI{G=O;

-2s'12;- -l)(2-e) 1*s' \2 -r-\ lf ?L *FS
!/r : T +'qe --4T -q '

n 6ecnoue'ruocrr, trPrI

Cn5rrtr.txrr aHa0rrrrnraToB trpeACTaBJIeHLI Ha pIIC. L(). PaCcMarpranan

prc. lb, o,6, r], ?, sanleqaetrI, rrro trptr rrSlrelleHurl q o' q: 7,..2 Ao q : - 1'8

nonepcqrrrrre pa3lrepbr Brop[qHoro sepr(aJr_a yNIeHbIIIaIOTCg, a soHaxLHafI trJIOC-

riocrb C\reqaerc.rr BireBo. V craraoror, trao6pa?fiel{Hoft rra p11c. 10, a, Ha6.rrPAaer-

c.fr sriparll,lpoBalrrle oOIIoBHOTO IIyqHa flyqefi, r4Ayqero oT npeAxrera' BTOpI{q-

Hrirf 3cpHarorl.
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Prc. 10.

trIcc.ue4onaHrre crlcrerr c eqe 6rj.uLruzrrrr []rraqeHtrrrrrrr
trpr{rrqrrlr.ra"rTbrro HoBbr}r p eSyJl E,T ar arr ; p a 3}r ep ril BTopr,rqFr r,r\
Terr, KaH [paBr{JIO, qpeslrepHo BC.ILIT{I{.

,t'

!-- ,

:

rl ue upnaoAltT n
3epHa.'r ETr{\ cuc-

-7

4. [[onr,re BaOoHaJbubre afiJrauarlrqecnue clrcrerrbr

Hauounult, qro xapaltreplrorl ocoserEocrLro Bat[oIia,rrbHr,rx crrorerr, or-
Ir,Iqalolqefi rrr oT crrcTetr trpeAoor(a.rrbrrr,rx, ,frB.rr.rreTc.rr To, rrTo .ryqrr, o1pairieH_
HLIe OT r"IIaBIrOrO BepliaJra, trcpeceHaroT onrr4secriyro ocb, orpairiaflcr, 3arelr oT
BropI4grIoro sepriaJra. Pacc,rrorpltll Ilerioroprne o6lqrre cBoiicrBa 3ep H;lJ Ba-
{oxanr,urrx a[.[arrarrrqecrirrx cr.rcrerr, Bbrreri;roqr{e rr, (15), (17), ({B):

1. N{aricurranr,nr,rft Ar{auerp rJraBrro.r.o Be)IlriaJra no-.rpeiririeriS- 
'pa aerr 2;

a trpeAe"rrBH0e OrHOCrrre.lr,Hoe orBepcrrre paBrro 1 : 0,5.
2. I{a nr,rpainerrr.rfi ({B) rr.r4rro,.rro r.,lanrroe Bepna"rro rr}reer uel)eLroqeirrre c

ourusecxorf ocE,ro B rorrria\ _E : 0 n E : 1; npn aiorr r (0) : - q,, (l) =- a.
- 3.- BropIIqIIoc aeltliairo Irlreer rorrnrr nepeceqerurfl c onrlrqecrroi, ocunr op,
E:0 r [: 1; n6crlnccr,r arrr\ ro.ren par-rr,r r, (0) - -.s'; /. (i) .: d. Ose-
BIrArro, tsepIIIIlIIl,I l'"laBlloro I{ BTopI,ItIIiouo Bepna"T coBnalalor npir i : 1

4. Pacclonttrre tftotia.lr,rrorl n.,rocriocrr.r or rosri[ nepecerleHr,ra BToplrquoro
BepxaJra c orrrrrrccrioii ocr,ro rrpir _E:0 pasnos'; npr.r f : i orro pauro _ d.
,. ^,Paccrrorprrrr 

pcByJbrarrrr qrrcnerrrrl,r\ rrcc.re;{oRarrrri ,urpnrrerrrrrl (1j)
(18) npu paslrr,r\ Brrarrerr[flx d n q. Harr6o;ree raparireprrr]rd"rrcreoro, u:o6pa-
E(eHLr rIa prrc. ll-14. OueruAuo, qro Bo Bcer c.Tyqafl\ r.'ratsrroe BepliaJro cr4c-
TeMLI COCTOUT rI3 I{Byx qacrefi, cofiprrriacaroqflrc.rr Ha npafrneft 3oHe, HprrBbre
ulleror o6rqyro roqriv fiprt y: l, cruorrrrrrre rrprrBsre uao6pa;riilior aepriajra
ocrroerrori crcre.\rirr (npcJe,rr,r l13rcrrcrrrfl naparrc.rpa 0 i E < 0,J), uriplrxo-
Br,re - HoBbte crrcrel\rLr (npu arorr 0,5 < E < 1), rioropr{e no-npeir{Eexr-v 6y-
Ael\r.HaBr,IBarl, ctryrHrrltarrtr. Ifa pnc. 11, a, 6 uounrro ocnonnoil cracrerrn (cxe-
urr I'peropn) npeAcran,,reua no6osrra.s crrcrerla, BTopr.rrrHoe Bepr(aJro xoropoft
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d=QZf; q=[

Pnc. Il.

Prrc. 12.

O,J I,
I o= r,t, tl -t't

pacnoJropierro cnpaBa oT Beprunlrbr rJraBfloro Sepl{aJra. Vc.rrosl{o MoEtlro cql'Irarb,
qTO Jryq, OTpalrieullltli or rnannoro SepHaJIa I{ Co3raBnnrOquft yro'r 90' C

OtrTI4qeCHOI:i OCrIO, flBJIEeTC.s IpaHl{qeii ySaCTIiOB BepI{ail, I{CIIOJIbByeTtLL\ B

"r.r" 
Iperopu LI no6osuoft 6rcreote, Paccororpelrue Hpranux pzc' 11-14

IrOr{aBhrBaeT, qTO npta BaAaHIIOII d lpO4O.nr,uEIe paBlIepEI (g;runa BAo.lL oIItI{-
qecqofi ocu) rraBHoro Bepr{aJra HaH ocrroBrrofi cr'IcreMLI, TaI{ tr (cnyrHrrliaD y-\Ic}Ib-

rrraIOTCfl c yllellblxeIIueII s'. PaSllepr,r BTOplrqHoro Sepliaila Tal{}Iie :t'}rellb-
rxaroTcfl c ylueHbrlieHLlell s' (uptr uocroanuorrr d).

I{pllnnaua IJIaBIIoIO BepHaJIa (CnyTIlUHa) 6lraaria H IIyJIIO upi'r ri '-= 1,

rrprl grol\r rJraBHoe .3eptiaJro rrpeACTaBJr.fier co6oii Iiorlyc c rrpalir]lqecliII Ellrlxlo-

"ru{refiHoft o6paayrcrqeli. Oueelr4uo rarix(e, qro Iip[Bil3IIa r.TaBHoro 3epIiaJla

cnyrlrrlria xlerltler Blralt rrprd d,: 1: rtr,t Br,IAarI' qro rrpl'I cl '<-1 u y'2 O ttaa-
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Itnr . 14 .

ii.,e 2rrpraro o6paulcrro nr,rrryri.-locTrrro BBepx (A CrOpOrry no3pilcTitrri{fl y),
rlrlr ,1 .;, t ,ri !l--.',0 r.rasrroc BepriaJro o6paqeuo BorHvrocrE,ro Brlepx(prrc. 14, a, 67.I{alrrrcrrr,rrrnc paBirepr,r BroprrrrHoro 3epria.rii (i,r rre6o.rr,rrrrrc ro-
T(,firr crlc'r.r rra :Jripiirrrtponarrlrc) rrrreror cr,rcrelrr,r c cl:0,23.

5. O5.rar.'rn rrprrrrl:leJnrfl pacclr{)rp{finrbl\ (.rrcre}I
()5.racrr, rl)II\It)tI0rrrIfl lIoBr,r\ onrrcarrrrbr\ B6rrrre crrcrerr (uo6o.rrrr,rx crrcrerl

i4 clI\-Tlrlrlion) .uoxier 6t,t'rr, necr,rta o6urnprroii; orrrr ]roryr r.rclo.fb3oBarr,cfl t] ria-q€'c'rB['riilrroll;{.'rr{ cBC'r()c]r"'rLrn,r\ cneHTporpa$oe, tnri o6r,eri.r.rrsr,r Nrrrripocrio_
noB. ocBerI'11'e,'tir Ii ,\Iilripocliorilrt (rranpnrrep, Trrla olaH-rrJ.rrio_\t1rnaropon).
ottit rtot'\"t'IIcro.'IIrBoIlarLCfl II liari [po;rioriroprible crrcrc\rr,r, t1 Tarti^e R rcJrr{o-
?e\liulie l'r .-raaeprroii rc\IIut-ic (trrrupnrrep, Brrecro oncnrtorron). Boelro;rtrro uc-
rio.lbi:toRarlrre' uolo6rir,rr cr{cre\r r,r B 1'o.rlorpa{nrr (nanpII.\tep, {.rfl ocBelqet{r{fl
orir,euron). 3n.ut'r'r,r.rr, rrro cr{cre\rrr,,qarorlue ,inrr,roe uio6pi;xerrre rr riorophre
IILI IIe l)ilcclltlr[)lIRil.]IlI, f illtiiie c ]ic[exou ]Iotyr r{crro,rlb3oBarlcs B ro;rorpa(tr,rn;
XJ.s pacilera rro.1o5rrt,tr cllcrerl rlcrroJrLByrorcq tsbrrrre[prrBe:IerrrIr,re Soprry.,rr,r(9) - (11) u (15) - (lB), B rioropbrx oprrrn.rraenr .s'<0.

Cttctertt,t, B noropLlx Irc[o.'Ib3yE]TcE Beprta.ra rtocoro najlerrr{8, }rorHH(.)
IICro.;lbBoBarb B Aaxeroii y.-rr,rparlr,roreronoii r,r peurrerroBcnofi o6.ractrr,
IIpII )TOlt IIO}HIIO IICIIO.-Ib3OBaTL Tilli;Iie HeHOTOphIC CI{CTC}It,I-CnvTIIr.IKLI, y HO-
Toplnx oArro r{B Bcpna.rr pa6oraer B c}io.rrbaflrqlr-\ r}rqlina .t5,uert. }3 ylr,rpa{ruo-
"teroaoii o6"uacrn. rrtlnllrnrep, upu .i,,: 1000 :- f:OO .i, .rrrror.re \rarellua"rrr,r(rinapq, crenlo) ir,re,o'rod$,prlrerrr orpar(errrrfl ropn.rtta 20--3096: a.'rn-
rtirulrii - IIopr{i:I]rir /r0'16 ; a;rrorrlrrrrlii, uoripr,rrr,rir rou,ir.r.,r c.-roerr rfropncroro
r{arHrlfl rr,nn rf'roplrcro|o Jtr{rr.rfl, cuoco6eu orpa;r{ar},00-g0g6 r.pui,,^ = izoo a.
llocro-ltY o.Illo I,IB Beplia.T crrcrerrr,t rroiltcr 

-6r,rrr, 
o6r,t.rrrur.r,-pu6orarortru\r rrprI

rlil."tr)r-\ yr'.ri]x [a]ICirrr'I: Apyroe Sepriajro, pa60ran B cIto.,rb3.flrqrr\ .xyqax, fro:]-
BO.:Ificr noJrys[Tb ar,rconrrfi rioatfr]rrqlreur orpa;(eurrfl r,r, Tartr{,\I o6paaorr, uri-
rep}r cRera Ha orpairierrrre B cr4crerre }re 5)rAyr qpesuepHo 60;rsururru. p.rr.l
CIICTe-\I rIOi{eT I4CIIo.lIb3OBaTLCfl II B }iaSeCTBe aIITeHII pa{IIOTe,[eCHOnOe (rralr-
prl'\rep? crryrrrrrr{r{ npe,q(roxarrrrhrx cr.rcre\r Br{Aa, trpeAcrilB.,reHIIoro IIa pr{c. 9, a
IIJiI cnyrlrr,rriu aaSorra"rr,rrrrrx crrcrelr (clr. puc. 11), u6o o6r,r.rrrbre rrapa6o".ron,.r,,
ri6.'t1;1n191 6o.ur,rro11 riolrofi.

ti. 3adlcxa"ubrrr,re (,rrcTellbr. rro3Br)Tx.tl qrre rrporrB*ollrr6 c,rreiier.le
3a roqeqrrbrrr o6:r,ex'rou rr\,'fe)l rranJrorra BToprtqrroro Scpria"Tra

- 
[l tracrofiqee Bpcrtti I[rlpolto rrp[]renflrorcn rra6.irro,lclrrrfi rlc'rpolro^\rtrrqricrlr\

06't,t'tiroe (anea;{, u.raner) c 6a,rr.rorioB roq}rocrr, cra6u.tnaarqnr,r rio1o-
pi,i-\ HeAocraroqHa. B ernx c.-Iyqaflx ;Iie.Tare.rlE,rro rrcno.rlrraoBirl.h orrrr{llecri\.ro
cII("IClIY' COAeprNalr{yto 3epHa"To? r{aii.Ioira}Ilr rtoTopoto troi}iHo IIpor43BOr1l1fr)
f.lr'lieHrre aa nr,r6p:ruur,rrr o6r,enr.orr. o5qetranccrHhrrr trprrrrepo.ri no:1o6rroir

-lS{i



Pue. I6.Puc.15,

Cr,rgTerrbr rrOirieT CJIyIiIITb (3epI{a.xbIIbIfi llllru4rl [1]' y Horopolo trJIaIIoll:1'toe

BepI{aJIo I\{o}I{eT HaIiJIOHflTI'C-s Ha SHaqI{TeJIb}ILIe yIJIr',I ri ocll TeJleclioila', He

yxyArflafl r{aqccrBa nSo6parrieHr.ra. ognaxo npII 3TO}I nJIaI]OI4AHOe 3ep}ia'xo

rrlreer 6o,uurr'te pur^,npo, (rropr4nu trI{arlerpa nio4"oro spaalHa)' a dorlart'ltaR

noBepxllocrb rIaxoArrrc.E IIer{Ay 3epIiairailr4, qro 3flrPYAHfle1r yrlorlle6'rt'ltrte

rpouoBAIII.Ir nPlr6oPon.
flo.ssznura.scx ,r"Jlnurro cucrella Eotrerra - Bynpy{rla [7] nB'rrtrercfl

C1rCTelrOfi HaCCeIpeIIoBCIiOIO TI'Itra C rUuep6o"T raVecHlltrll' SepIia'rlilllll' )liCUeH-

rplrcl,ITerr,l ]iorollblx uu,OpuHo, TaH, qro6r'r no"'yur"l ropoulee t'tao6pa;riertrte ua

OCtr{ IJIaBITOT() BepIia"rla ItaI( B qe}ITpUpOBaHIIOil CI4CTe}le, Ta}i n IlpI'I rre6o'nr'utl'rr

rra*JroHax BropuqHoro Bep*aJra (yiO.n a IIoprraJII'I B qeIITpe Bropl'lqlloro 3eplia-

ira C oilrrrqec^ofr oCLrc IJIaBIIoIo sepnaJla ropa4no -+ 10-20')' 3epx,a;ra cltc-

reMbr Eorrelra - Bvlpy66u "pygrro 
IIsIoroBJI.grL LI trlcilLIrLIBarL (rarl rlan

HBaApar ar(crIeHTpI'Icr'ITera rJraBrloro seplia'ua e2 uopRAxa 1'3-1'! : ':l:::t-
rrocTr{ oT xapar{Tepr4cTrrR CUCrelrr,r). flole apeHrls cI{crelII;I ofpaIrEseIIO Ko\lou'

BHaqureJrbHo trpeBocxOA.sU,efi r,Olry rlacCu'IecriOft CuCreIIbI HacCelpertir'

IIofial^err, rr" "Vfiailryar- 
r"r6or*uronuo crlcrerla, Iioropafl o6'n.Jae'r

cBOfiCTBaMrd, aIIaJIo1-tr{qgbl1\ru CsofiCrsarl CI4creIIbI Eorreua- Bylpl{0a'
EO r4l\rercu,af SepiiaJra 3Iilr4trTnsecxofil{oprrr,r' IioTopble cpaBIII'ITe'rlE'IIO ni)()cTo

rdBroroBrlrb I4 I,ICc.'leAoBarr (puc' 15)'

AJIfl HaxolriAelrrra'aasoria.xr,Hofi CUCTeltr,t, o6ra4aroqeii nr'ruteyHasallitl'1.\tI1

csoiicrnalrfl, ucrIoJIbSoBaJIacb cJreAyronlafl rteroArlna' !'la ntr6parrurrr sITa-

;;;;ft ;, q r.r rpe6yerloro orlrocr{rerLrloro orllcpcrlrfl '4 uayuarracn a6eppaqrtu

u oroa*oaTtr,I f al'cca Ha oclr rJIaBHOro Seplia.Ila npI',I AByx SHaqeHIiIflx llali'[olIoB

a BTOpUrIHoao ,aprru"rui d,:0' u a:14"2: upll arorr sHaqe}Jufl e2 ll(lpLII-

;";;ffi;;; ir"J o','"i-,.o l, : 1. !,;rx Ha?r{Ao,.o r.r3 crrlr ana.rerrnit er rrol5rr-

pa,locIj rarioe srraqelIr,re ei, npn HOropoII c{epn.recrtan a6eppaqnfl IIa OCIt npII

t:0 (r. e. r UelrptrpoBanHoli cuct.elle) paBrIrlIaCL llyirlo AJr.s ripil'i tj'\o;I-

,o.o ,por*a. Bnqrri"neuraa a6eppaquil npor'raroAlrrllrcb ""'J"a":::-11 .t]::.-':'1-1
xoga lyvcf,, Ira 3Bl\] . Saterr ilpoIIsBoAIlJIocb BLIqIICJICHIIe aocppaqllu ]l.q'] ToIl

,* rornu no;rR (ritr ocu riraBlloro scpliaJla), IIo ilprl 
": 

1!:2;tptt aro\i vro"rr

,rorrlor,u 0 uapanre;rblrol-o ilyqlia.[]'qe+, BxoA'slqero B crIore]Iy' 
^" lllil' I,]ll-

HO1.O SepriaJra oriilsarc.fr rrop-sAHa 8',. fpa{urt SaBIlcIlrIocTI{ paBNlepoll al)ep-

paqraon.oit $ur1'prr 269' n'or"prgrnrrrtir,rior'i nrocriocrl{ or e2 npe;lt:ran'-tert

na prc. t[i nprr c"r]eAJIotrulx SrraqerlrLlx naparierpoB:

cl : 0,25, rl : 0,0312, A : | : 70, I' : l'

Ilarpa{unaBtrIAIto'qToCynleCT]]}-eTCIICTeIIa,ylioropoiia6eirplltllrx,
o61.c.:ron"uerirrarr Irari"Tloltotr tsTOpIIqHOIO SepHaJIa (n 

'ocuonnolt, 
aT0 tio-rtl)'

naB,a rry.rrrc. rpl{ arorr e2 = 0,8. lla puc. 16 rarurie cneAyer' qro Ii.-lilccilqe-

l';;;".;;;;;^,'"'li p.r"pu (r:ranroe sepra;ro napa6orn'iccrioii Q.prrr'r, '= =' l)
BCCLlra IIyRC,I'Illl1'('. lLlltl ]i tlith.rl(.rIIilll BTOptrlqlloro . SepIiit'-lil'. 1'ali IitlIi ;l'IIliIiI

o6.pportrrnrrrroii rlrr I \-l)r,r rrl)r{ a :, 7lt', ,2 u 0 : S', cer,tttle i 1". Ar.latrilri'lqe-

]S;

2d{t

/0"

0'i 0
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cHafl sil0oHaroriliar*ta ron{e o6,ra1aer Brra{rrreJr,rrori riorroii rprr yKaBar{}rhrx
AalrH'rx 269' : 10". A6eppaqun rrarl4enuoft sarfonar"rrori .rr.roiro," (e, .= 0,g;
eit :,0,8653) 6w;m troiryqeHr,r Hil ocrroBe rrlaHHr,rx pacqera rl.ueii qepeB crrcre-nry. IJprr arolr or{aaaJrocE,, qro paa\repr,r uao6pa;.xenm n 

-r{aurpe 
[o,rr_rr ilprta : l4i2 Ee paBIlLI IryJIIo, a rrleior Hogesrrile 3rraqeurrfl: .r..,rlrrii rr.Frrrra B rre-prrArrorra"rbrrorl n.nocnocrrr tro^ps.IHa 1" npn mupuHe (r. c. paarrepr,r B carr{r_

?a.rrrrrorr ceveuvu) [op.rrAna 0",fij. ]Iaricrnra;rbrrbre pa3uepr{ ooappor{uori,io.o
Er.i,r*r riprr )rf.rro,o-\r prlccror{rrrrr 8', or I{eHTpa [o"'Ifl ,,opa.frta 11r,l)il.rrer'r roriilrlairrr, rrro riaqecrBo nao6pi;neo* rrn'p-ilarnorrrru nopffA*a
III'CIiO.IIbIiII\ ]IIIIVT ATl']I T-IT qCIITPA IIO.JI.fl IIOIITII I{E 3ABIICIIT OT I{AIiJOIIOB BTO.pIIrlllol'o SepliaJil. I]arte'Lrr.',r, ut'o rJaRHoe Bepria.'Io clrcTerILI Irrr.cr Becrrlra Br,r-colioe orIIocIIrc,'II>IIoe orllcpcrlle (cnrtue 1 : 2)..[Iprt y-rrenr,rtrer{r.r[ orgocrrreJr6-Iiol'o orrleJlcrIIfl rifaBtio['o 3eI)tiil.'lil a5eppaqnr.t 65r11'r v]rcrrbtrri'rrrtca (r: uacr-
HOfi llt' liolta IpoI1Opl{I{OIta.-L',IIA liBaApaTy OTtIOCLITe,-IlrrrqrO OTllcI)cTIIfl CrrCTe-
rrur ). ll lleorllcTcrR(IIIIIbI\ c.-tyr11rr srrirqeHrre e2 u eirroairro rraiiur (n lepnorrrprr6.'rrr;nerurr) c.rcryrotllnr o6Paarirr: Brrrrrr.rc"fflerr e, uo upno;rrirneorrort ,pop.iy,rn,upiilrc:letrroli B [7], sa'rerr rrir\oiur]r riBaApar aiicqe]rrprrcrrrera Broprr1lrroro
Bclli,r;ra ei. no ltroprrr-,.re (ii(i7) ira [;.:,l. B rraruux odoauaqerrrrrr-\ Br,rpa;ricrrrrcgrr er rra [7J rr]rcer Brrll

'-'i- l(s ,i,:r I I s' ,/- (s',/s)' '
rAc ,9 - paccroflrrrre or rloHyca r.rraBrroro BepnaJra Io qeHrpa
3ep riaJa.

,\nroprr npr.rarrare.lbni,r 
-corpyArrrnarr I{AO A. Tepe5nin r

crio.\r-\' 3a Brtquc.rer{r{fl rra eB\I EC-l020.

IJtrrri 1r 1, 197 4 r .
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IIIIBECTII'I IiI)],I \ICHOI'I ,\(]TI'O(l)II3IIIIE CIiOII ODCEP B AT OPI{II

Tortr LIV, 1976 r.

EHBIIBAT EHTHI,IE T(OHIIEHTPIIIIE C KTI E C TTCT E}II,I

l'. Il. florros

l'accnorltonu u[)(]crble trcroA],I rloiiy(trr]Irrfl lioHr{eHTI)ltlcc}ut-\ )tiBIIIJil.ireHTIItilx crlCTerr,

llrllrulrlux rr'irio a6opparlrrrr (g.ua 3aAarlrroi'o i),.rro It crcrerltl c lI3BocrIIbIrIrr a6cppaqrtarrn.
3a;1aua cBoA('Ira !i porrronllo rrpocroii c]rcre.[l]'r:ttrlrr:iirrrrx ypauuculrii. llay.lerrtr ABa oclroB-
}Ilrl,Ii B],IAA AI{BIII]AJIEIITIIbII CIICTL\\I: CIICTO}IbI, }' ]{OToPIJX 3HI]IIBAJIOIITIIOCT6 COXPAIIACTC'T llPII

uBNICEerrt{l rloJror{L}Er1rr rrpc,lnrorar 11 crtcr(,-\rbI, tttr o6;raAarctqltc lrrrl}I csoiicrnolr. flogpo6no
ocB1rqou tsolpoc o6 lHntnra;rt,urlrllti ]rculr('riax. PacclrorplrHbl tlpocrble npIIclIbI, tro3BoJrglo-

IIrr0 ItaxoAr,tTr, )riBrlBdJtouTrilJ0 crrcT0r{bl B ,ra('rrrr,II c.]lyua.EI. IIprruogoutl lrPllllepbl rloflyqo-
Iiltfl (BeTOCllJILHLIX SriBilBa.rlLIITlIIJr ClrCT0lr, rrpcACTaB.nflx)II(t1I IlpaliTltqecnttii tlurepec.

EQUIVALENT CONCENTRIC SYSI'E\lS, hy C. lf. Popot'.- Sirnplc methods of
constructirlg coucentric s)'stL.ms (cquivalcnt s)'stoms) aro discusse(l; thoso systellls have
the samc aberratiorrs (lor givcrr i) as the syst.cm rvith knorvrr abcrratious. This task is redu-
ced to a set oi simplc linear cquation. fu'o main liirrds of equivalent systcms arc studied:
systcms with the samc equitalcnco property lor charrging distance to objcct, and systems

s'hich do not liave this property. The equivalent mcrriscus are discussed in dctail. Simple
methods of looking lor equivalent systems lor spcciaL casr)s arc discussed. Some examples
of {ast-speed equivaleut systems are given; thesc systems are of intcrcst for practical use.

Onrraqecxas crrcrerra rlaBbrBaerc.E ar{BrrBaJreHTIlofr BaAaHIroft czcrelre,
ec.rrrr oHa rrMeer raHyro E{e;cdeprsecHyrc a6eppaqurc, Haft rr LrcxoAtraf (3a-

AaHHa.E) crrcrerra. Paccrtorpulr r.IcxoAlrym xoHrleHTpr4tlecliym crlcrelly c I{3-
BecTHbIMTI paAlrycarll{ troBepxHocTefiry t2,.. . , rs rr troHaaareJrflNlrr upeJror{Jre-
,Jttfr fly n2t. . .t ns+l, PaCCTOflHIIe OT I{erITpa HpI{BI43II['I CIICTeLIbI AO IIpeAMeTa
o6oauaqeuo Pr, a Ao trapaxcrraJrblroro uso6pa,{enufl - Lr'Br,rpaixeuze gnr
yrJroBofi c{epuuecxofi a5eppaqrarr 11 sarll{ue}I B BraAe

.t.A
rtr (A) - arcsin T;q - arcsin ;;li - /arcsin l' 

-arcsin 
* \,

\ ,,i"t.r ,ttri/
(1)

s

rAe /r: nLHt (HL - paccrorrHr{e or I{eHTpa HpI{BI43IIbI clrcrellbr Ao ryrla'
BXOA.ErqerO B cr{cTerry, s - 

qI{cJIo troBepx[ocTefi cucTerlbl). 3a4aAlrncE IleJrr,rc
Hafirr.r HonqeHrpusec(rre cl{cre}Ibr, Irlleloq,rre ry ?fie $ynHqlllo Ir (/t), qro tr r4c-

xoArra.fr cr{crerra. (ouu lroryr orJlrrqarbc.fl cBerocrlJroft, qr{cJroM uoBepxEocret
r{ u\ pacfloJro}r(eHr{e\r.) B [1] paccrrorperr6r 3r(BrrBaJrerrrrrLre noHl{ellrpr4qecHue
cr,rcrerrbr qacTrroro Br4Aa (HorAa rro,rrlrqecTBo troBepxHocTeft ucxognoiil n aHa[-
Bairerrrrroft cr4creNr coBtraAaer). Sgecl 6yger paccNlorpelr 6ouee o6qrzfi cly-
saii:, IiorAa qucro troBepxnocrefi enBr,rBareHTrroft crdcrelrrl 6o;ruue, Helr{eJrI,I
ql,Ic.[o troBepxHocreft r4cxoAHofi cracreiunr.

I,Iayuenue aroro Borlpoca r{rreer rre roJrbKo reoperl4qec}ioe, Ho n 6o;rr'uroe
nprrrt.ilaAHoe SHaqeHL{e, tro3BoJrfl.g Bo rr}rorr{x cJlyqa.Ex IraxoAI{Tb troBrile HoIr-
qerrrprrqecnfie cr{cTe}rbr rra ocHoBar{r{r4 AaHHr,rx 06 [Meroquxcfl crrcTerlax,
a rarix(e BrrAorrslrerrflrr! r.rx. IIpu arorr IIe rpe6ylorcfl ripotroTiruBr,Ie pacseTr,r
a6eppaqrait rr Br,rqrrcJreHr.rfl xoAa Jryqefr; I,IB oAHoft tcxoArlofi clrcreMl;r Mo)fier
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6rrtr, ronpeHo MHoro aliBrrBaJreHTHbrx crrcrelr c paarr,rsHbrlrrr xapafiTepncrr{-
ftaMu. Savacryro yAaerc.fl BalreHRTb Itoir{rroHeET ctrcre}rbr Dr{BuBaJreETEbrilr e}ry
r(oMtroEeEToM, rrro Aaer Boarrox{Hoctr nos4eficrBoBarb Ea xpolrarugecnrre
a6eppaqur ctrcreMbr. Ergunareurnbre cucrerrbr rlroryr ur\{er6 pa3rurrrryro cBero-
cuJry, qro troaBoJrffer B p.sAe cJryqaeB nafiru cucreMy c 6onrmefi cnerocutofi,
EerfieJlu cBerocnJla ucxo4nofi crrcrerrbr. Taxulr o6paaolr, BEaElre csofictn
SKBUBaJTeHTEbTX HOEqeHTpUqeCHUX CtrCTerr trO3BonfieT 3IIaqUTeIBHO y\reHb-
murr o6telr pa6orrr npu pacserax HoBbrx cucrelr, Cracreua c EetrBBecrnBrrrrr
norrcrpyr{TrrBubrMr eJre}reuTaMu (srnurareurrra.rr ctrcreilra) uueer yrronyro ct[e-
prrecr{yrc a6eppaquro auqa

rtz(e): arcsin ;,r-arcsin+, -i 1"..r,r-*q - arcsiniE)

(2)

r4e /? - paAuycbr npuBrrarrbr, try' - uoxaeareJrtr rrpeJrolrireHurr anBr{BaJlenrnofi
crcreMbr, P, - paccrorrnr{e or qerrrpa r{puBrrarrbr cucre}{br Ao trpegrrera, Lz -paccro,EEue or qeuTpa Kpr{BtrBrrbr cucrer{br Ao napaxcua.rrr,Horo trBo6pax{euu.s,
tn - 

qncro troBepxEocrefi cracrelmr. flo onpege,rreHr{ro, AJr.rr arBrrBaresrlrofi
CtrCTEMEI

qr (/c) - qs (fr). (3)

Suax roxgecrBa oanasaer, qro Bro paBencrBo Bl,rrroJruflercff trpr,r rro6r,rx
BHaqerra.Ex k, uo sRaueurr.E r{orrcrpyxTrrBur,rx aJrerfreHToB Moryr 6uru paa.ruv-
EbIMIr. Hama BaAaqa Barirroqaerc.rr B Tolr, .rto6rr Br,rpaBRTb Eeu3Becrubre HoH-
cTpynTuBHbIe eJreMeETr,r 3r{Br4BaJreHTnofi cracrenr:fi u P, qepe3 ESBecTEr,rc Be-
Jluqul{br. Moxno troxaBarr [2], sro romAecrBo nuaa (3) BtrtroJrrrffercfi rorAa r.r

TOJITHO TOrAa, riorAa BxoAflrqr{e B Hero cJrarae}rbre rro[apEo paBEBr (upe4uo;ra-
raerc.fl, uro o6qee qzcro apr{cuEycoB n (3) uernoe). Vcronue AJr.s EaxoiriAe-
Hrrrr KorrcrpyxTuBnr,rx aJreMeEToB ar(Br.rBaJreaTrrrrx cucrerr troryqtrM ua (3).
Paccuorpr.ru Br,rp alr{eHtre

) arcsin kC, -- g,
!:1

rAe r - 
qeruoe, C, * 0 - uocrosrr{bre. Iloxaxelr, qro aro paBencrBo

upu lro6rtx BHaIIeEuflx A ulreer Mecro roJrbHo rorAa, riorAa apHcurrycbl, Bxo-
A.rqr{e B rrero, rouapuo coxpaqarorcx. flycrr rar(x{e Cr} Cr>,- . . . > C,->,
) 0. Paaromurr (4) B pflArrocrerreEaM /r z upzpann.Eelr Hyrrro xoa(psr,rquelrrr,r
rrpr{ oArrrrafiosux #. flouyuurr 6ecrorevnyrc crrcrerry ypanneuufi

ct-f c, r ... + c. : 0,

c?+c?,-r...*cl:0,

ci"-' -l- cf;-' +. . . -l- c'{-' : o.

M. fepq6eprep [2] rrofiaaaJr, qro ora crrcreMa ypannenufi ]ro]fier r]rerb
EeTpIIBI4aJI6HOe pemeHue TOJrbr(O B TOIr CJIyqae, eCJrI{

Cr*Cr:9, Cr*Cn:0,. ., C*-r*C*:0.
Cne4oaarelrHo, s.rreur,r n (4) uorapuo corpaqarorc.E. lloxso uafiru fi u iV,
trprrpaBrrrlBarr rrorrapHo Bo BceBoB]roEirrbrx colteraHrrfrr apHcrrHyc],r B (3).
flpra erou Boalrox{rrbr ABa ocrroBrrbrx c.[yqafl:,

1. flepnr,lfi r{ rocJreAuuft yr.nr,r zcxo4noft rd ariBrrBa,[enrHofi cr{crer{6r tro-
trapHo To?r{AecTBerrHbr:

.kk
ar0Slll ;t L, - ar0sln N,L, ,
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nu6o
. k -A- k *fr

arcsin A; - arcsin nufr , arcsin;ft; : arcsin ffi;. (5)

2. Vcxosus (5) u (5') He Bbltro.nHr{Iorcs.
B nepnolr crycae ar(BIrBaJreHTHocrr. ulreer r\{ecro gun;rrc6oro troJIo}I{eEuE

trpeAMera u uao6paxeurrfi, troarolry Ha3oBelr ee troJrEoft axsflsareuTuocrblo;
BO BTOPOM CTYIIAE 

- 
TOJII'NO AJIfi HEHOTOPOIO OtrPEAEJIEHHOTO trOJIO}I{EI{trg

trpeArre?oB, .ru6o uecnoJrbr{ux uororrienrafi, rrooro}ry EaBoBeilI ee qactusroft
3Ii BI,IBAJI EIITIIOCTbIO .

1. flo;urocrhx) exBnBaJrerrrHbre KoHIIeHTprrqecKIre ctrcreMbr

Paccuorpulr uo4po6uee cryuaii no;ruofi DKBr{BaJIerrrrrocrI,I. I4a (3), yuu-
rr,rBa.s (4) u (5), rmreelr

SM

X(arc.i,,,-J"-arcsin ^ \:)' '' ".ir#) .(6)
;- r \ ,,i+1,i ,, i,; / ,.:, (uttt'n {"3, - ar

Ey4eu cqfiTarb, qro ireBa.fl qacrr, ororo roifiAecrBa He coAept(Lrr BBaI{MIro
yHr,rqrox{arcqrrxc.E sJreHoB. 3ro oanasaer raxir(e, }reifiAy rrpoqr{M, qro r{cxoA-
Ha.fr crrcTeMa He rroEieT coAepiriaTb npocTpaHcTBeHHr,re RoHrleHTpr.rqecHlre clrcTe-
rrrr I'epq6eprepa [2] . f.rrn npocrpancrBeHHofi cracrenrr,r c{epravecxar a6eppa-
qr{fl I : 0 upu rro6onr paccro.Eurlrr go o6renra, a troroMy ee 4o6anneuue (yga-
;reur.re) He Hapymaer (6). OuernAHo rax?fie, qro Bce trpocrpancrBeHHlle cucre-
I\IbI AHBI4BaJIeHTIILI.

Pacclro:rpunr c.ryuaii, HorAa .s .-( m, T. e. qrrc.iro rroBepxHocrefi oxsunaJreut-
trofi clrcrelrrr 6o.rrsrue u,,rrr paBlro qrrc,rry rroBepxnocrefi ucxognoft crcteurr.
flpnparnaeM roaiAecrBeHlro repBr,rfi sJreu s renoi qacrrr (6) n Haxouy-ru6o
q.iteriy n upanofi qacrr.r, BareM BTopofi q.nex n resofi qacrrl K r(axorry-Hu6y4r
q"'leHy a upanoft qacrr{ }r r. A., troxa rre r{cqeprraelr Bcex qJreHoB cJreBa, IrocJre
qero notrapuo trprrpaBrrlrBaerr Apyr fi Apyry qJrerrbl a upanofi qacrl{ (6). no-
,IryrrHM 2s yparueuuft alrAa

ilztt : ny'^*,fir.,

.llrtr : fft Rtr,

lls+tfb : ffrfir.
lipoue roro uMeerr (m - s) ypanuennfi, cBffabrBarotqux ocraBml{ecs ctrpaBa

a (6) vrenu:
,YoRo : 1Y--*1fi",

Je+rRc : N+R+.

Itax4oe r{B ypaBHerurfi clrcterrr,r (7) uoxiuo npeo6paaonarr, H JrrrHeftuonry
Brri\y {)nr - /f : 0, ucuolr,ay.E rroAcraHorxy.R : 1lp. Taxuuo6paaoucucre-
lra (7) rpeBparq,aercfi B crrcrerry 2s .,rrrrefinr,rx oAlropoAHr,rx ypaBrreHufi c 2s -l- t
rrerratsecrHBrlrrr prr 0z,. ., p" lr y'y'1, ffr,. r ffs+r.TaH xax qEc",toyparueuufr
I\relrblrre quc.rla Her,rSBecTH],rI, To ctrrcTerra I{NIeeT IIerryJleBoe peIleHIIe. IIplr arolr
peIIIeHI{e CIICTOMLI MOiI{IIO BblpaSrlrL alepeB OAIIO II3 II0IISBeCTH],IX' [pI{}IflB eIO
Ba napar{erp. Hanpurrep, B r{aqecrRc rrapar\rerpa rroiriHo narrr, Nr - troxaaa-
Te.'rr, lpeJro]uJreHrlfi npocrpa]rcrBil rrpellNreroB c]tBuBa,rlenruofi crrcrerlbr.

Perur,rs cr{crcrry (7), no.iryvn}r raH;rie rrer{oropr,re r1B rrerraBCcr}rr,rx, BxoAE-
rI{Ir\ B (B); no4cranrrB rtx n (8), uo.rryqrrilrcoorrlo[rcrrufl, cB.EabrBaroqrre ocraB-
IIIIIec.rI rrerrBBecrrrlre 3.TIelletrTbr altBrrBaJlelrrHoii cucrerrrr. llprruxn qacrb HeuB-
Bccrilrrrx n (B) aa cno6o,1rrr,re napar\rerpr,r (c rerr,.rro6r,r ocraBrnrrecfi ypaBrr4rruE

(i)

(B)
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o6paaona.rrrr crrcrelry, n noropoii qtrc,lo rrerraBecrlrr,ix paBrro quc.rty yparueurrrt),
rlaxoArIM ocra"-ILIrbIe IreI{3B€cr}rbre DriBIrBaireuruofi cllcrerlbr. BLIpai:tieulrbre qepe3
napaMeTpr,I. IIa"rllrqlle cno6ogur,tx IIapalrerpoB pacurrpfler Bo3]ro]r{Hocrrr coa-
AaIIrrfl 3r{BrrBaJreHTHbrx crrcTe}r c Tpe6yerrbrlrlr cnoficrsa}rII. B qacT}roNr c,tyqae,
xorAa s : m (ullc.na troBepxrrocrefi rrcxoArrofr lr axnrrRaleHrlrofi cucrerr coR-
na4aror), urreercs o4nu cao6o,qur,rii naparrerp. flpu s < m rioJrryecrRo rapa-
[IerpoB 6o,ulure eArrrrrrqlr. Bupaaierrrre (1) ue rr3rrcHnrc.s, ec,rrrr HprrBnBHr,r rr
trOKaAaTeJIII IIpe"rIOlf.leIIIIfi CI{CTer\ILI }IIIIOTIi}lTb IIil IIOCTOflHIIOe qIICJIO: eTO
IIOSBOJIfleT I{aXOAXTb 3l{BrrIla.rleirTr{Lre C}rcTerrrrl rryTe}I ytIHor}ieHlrfl xpI{BIt3r{ rI
rroHasareJlert upe"uolr.uelrrrfl rrcxollHoii cucreMbr rra [porr3BoJrr,]roe sncro. C.re-
Ayer, oArraHo, rrtrreTb B BIrAy, rrro no.[yqarcquec.E np]I STorI SHaqeH[fl Irolia-
3are"lleft trpe.{orr"rlerrlrfl rre Ao.rrEil{bl 6r,rrr, }IeHbr[e eAl{rrllubl. C",ryvaii, Hor{it.s :
: m 6r.r rlartlr paccrrorperr s [1], noDro]ry ]re 6y1err ero aAecE, pacclrarprr-
Barb, a uepelinerrHerrocpeAcrBerruo ri cir),qarc, Horla.s < nr. Paccuorprrlr Fiorr-
Iiperrrlre clrcrerrr{, rraqrrrrilfl c npocreriiurrrx.

C"uyvafi 1: rtcxo4rraR crrcrcrra - o/1rrrroqnafl rroBeprrrocrr, (s:1); urisn-
Ba.{errTHafl cr.rcrerra cocrorrr rra i{Byx noBeprHocrefi (m -.2). Bl,rpaxerrrre (6)
I]pu rr lrrla oT BtrA

./rkarcslrt arcsu]ntrr ntrl
.aA.kt;: arcsin Tni - arcsin _--",n, - arcsin *E - arcsirr 1uI; (9)

t{uc.no ypaBrrerrlrfi nu4tr (8) , cB.rrBr,rtsarotrIrr\ c.rraraerrLre B
(9), panno quc.rry coqeraulrii rra 4 (vnc.-lo c.rraraelr,rr) no 2, r.
IIIIIIIe]I ATr{ ypaBrreHrrE:

N2Rr: Nrfrr, N'Rr: -Nrfir,
iy'rfi, : -,\'34e,,ry'11?' : - ffrfir,

rrpaBorr qacrrl
e. ruecru. 3a-

(10)

IfB,R, -. -A'2fi2, /y'2.R1 : Nrfrr.

3alretlru, qro Hexoropbre uB arr.rx Brnpanierruii rprrnoAflT n rprrBlraJrrJrr,irr
peayJlbrarau. Haupnuep, rra rrepBoro c.'reAyer, uro /y', : Nz, r. e. flepBafl rro-
BepxHocrrr DriBrrBa.rrer{rHoii cucrelmr lleo${exrrrBrra (ne nrnaer }ra xoA .rry-
veii). tr{a rperr,ero HaxoAu}r Nz : 1y'8 - Bropa.E noBepxuocrb ar{BrrBarrerrr-
Hofi cr.rcreMr,r rreo$$exrrrBHa. lIa uoc;reguero ypaBrrelrrr.E (10) c",reayer, r1'ro

Rr: Rz, T. e. Dr{Br{B&r-reurH&.fl crrcreilra Br,rpo?riAaercfl B oArrHotlHyro rroBepr-
IIOCTb.

1. Paccuotprrlr Bropoe ypaBrrerrrre rra (10), rorAa ocraBurrrec.E u.nclr,r n (9)
Aaror ARe crrcrelrbr ypannerrufi auga (7)

ftzTt : ff.fir, tlrTr - NrRzi

uzrl : -J.ftr, hrTt : -NrRr.
Cncrerra (lt) u.ru (12) conrrecrHo co Brop6rrr ypaBlrenrrerr rra (10) otrpeAe-

"Ilqer elttsuBa.rL)rrrryro clrcrerr-y. flprrxro A', n xauecrBe rraparrerpa, peuraeNl
cucreMy (11):

nr-#

(11)

(12)

Stlr erra.Ieurr-E rroAcraBlrrr n ,'Yr-R1
ypaBrrerrlre ornocrreJrbiro .\', rr -Ar,

JfB - f r\:, -= 0.

Ilprnru -V1 n riavecrBe rrapa\rcrpa, Ha\oAlrlr ly'3

Iy's : tL2

ll7
t\ta.
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(13)

: Ar:R: (nropoe -\paBlteHl'Ie). troJivarrllI

(t4)

D _ tltrt
" .\ I



Taxlrlr o6paaolr, lro"rllrareril,r r[oplry.nr,r. onpeAe.nflrcIqlle 3.]relIeItTbI lIiBrI-
BaJrerrrrror:i CrrCTelIh, ,op.i ,rnp,',nto"pni A', tr Iy'r. Oventtlrto, eCtu nrl Nr) 0

u nrlll., >, 0, ro paAllycr,t t)t(B]|BaJtcilrIIoii cucrerrl't III\|elor ror 7l{e 3IIaH, qro

r4 paArryc trcxo4nol'i cIIcTeNILI (npIt lrorr ucxoAHatl noBepxlrocrl lle Mollier

6u,rr, o"pa;HaIoqeii). Flanpurrcp, BosbNIeII B xaqecrBe llcxogHofi ClICrelIy

nt - l, tr2: 1,1-1163 (K8), rr : l.

flprrurl /y', -. 1, N: - 1.6128 (q) 1),
Telra rrlreer t[oprtv rleIIrIcHa:

.Rr : 0,940166, fiz : 0,620038,

IIA\OIIINT, qTO SHBIIBAJIEIITHAE CIIC'

Nr-1,5163:ng.
flo"uyuenlrafi clrcreNra lroirier llcroJrl3oBarlc.fl I{aH cocraBHa ff qacrb cJIoHi-

rroil ci.rcreur,r (ue o6raareirrrrro HonqeHrplrsecxofi), noarotuy [ol{a sareJlb npe-

JIot\{Jrer{1lfl B npocTpaIICTBe I13o6pa?IieIIIIfi NIoilieT oT"rrualaTbc.fl oT eAtrrIullbr'

Dror npuerr Moiriuo rrcno.irr,BoBarb ,qJr.rr Bo3[eiicrBlrrl Ha xpo]rarflqecfiue a6ep-
paqrr[ CrrcreNILI 6ea rtsrterrellllr rIo]IoIpo]IaTIITIeC](ux a6eppaqrfi. BaprUpyX
,rUp1n "rp 

ly'.. lro;rtuo nO.,'IyqLITL CTOJIIFiO BapI'IaIITOB SHBI'IBaJIOIITIIOfi CUCTOIIbI,

Cl(oJrbrio rrlreeTofl CTeHo.rI B I{aTa,rlore. 3auerl.sg oA}ly II.IrI HeCHoJILfio [OBepx-
Irocreii c.rro;tirrofi crrcreNu,r nnor?rrulrr,r rroBep\trocr.sNrII, orpeAeJIgeNIr,I1!I,I BbI-

pairierrllflNll{ unna (13) u (14), NIoiIiIIo IICrptllrIIrL Ipo}Iarflqecxyro a6eppaqurc
rroJr016errr{q u;rn yrreriorrnrb c(treporporlarllqecn-vm aSeppaqrllo BCeft cRCTeI\tbI.

[.rn crtcrerrr,r (12) HaxolIIrI pemelllle (uaparrerponr c.uy;xur /y'r):

flr- - ffi, Rr: -#, -\-,, :.\-,#.
B arorr c.jlyqae DHBr.rBaJrerrrrran cucrerra r{rfeer paArlyc}I Hp[IBr{8HbI trpoTI'IBo-

trOJr6?r{Horo BHaKa, He}I{SJII{ ucxoA}Iafl cIICTeilIa, e11rt nrlN2 } 0 , n2lNz> 0.

Ec,ru a KaqecrBe rrcxoAuofi BBflrb npexillrcIo rloBepxHocrt n1 : 
-l , flz:

: 1,5163, rt : L, ro eItBIIBaJIeHTHa.fi Cllcrelua OHaII{erCfl trpexiHel4, Ho tro-
aepHyrofi ,ra 180' (npuuurraelT, rlro y'y', : 1,5163, Iy'e : 1,6128):

ny'r : 1,5163;i Nz : 1,6L28, ffe : 1,

fir : -0,620038, frz : -0,940166.
2. PacclrorprrM qerBeproe ypaBlleHtre ffa (10); B 3ro1\( clyqae IrB ro?I{[ecrBa

(9) Haxogur{ ABe cucrertrr ypannenufi:

a) nrry - - Nrfrr, tztrr: NrRr, N:fi, : - NrRri

6) nrrl: - 
y'y'zRr, ttrtt : l[r/?t, ffzfit : -NrRr

cucrelta a) urrteet peueHr{e (,4/1 u ff' 'fiBJr'{rcrc'E uapalrerpaltu)

Rt: -+=a-. .Rr :#, A's:N;#
flycrr ucxoArrafl clrcrella r{Meer r(orlcrpyxrrrBHble aJrelIeHTLI

tr : -1, llr : l, nz : 1,6.

flPultenr try'r : 1, ny'z : 1,6, rorAa

.R1 : 1,6, Rz : - 0,625, Iy's : (1,6)t : 4,096'

IJortasareJrr, trpeJror{JreHl{a A', 6.nnaox r{ [or(aBareJlro ilpeJroMJlerrufl rep-
r\rarrrr.fl r ur{paxpacHofi o6tacrrr. Cncterta o6la4a et rloJro)ril{TeJlnnofi c$eplr-
qecgofi a6eppiqlreft rr rro?trer rrcrroJrbBoBarr,c.s Har( HoturreHcarop c(fepuqecfiofi
a6eppaqnu n un{paHpacnofi o6racru (naupurrep, B coeArIHeIrIItr c BorHyrbr1
c{epuuecxur\r Bepr{a"rroM Mo}nrro Io.rlysflrt sepr{a.Tr,Ho-JItrHsoBylo cIrcTelly c

rrctrpaBJreIIHofi a6eppaqueit).
Peurenue clrcrer{r,I (6) urreer nng

Ar" - A'3 -l:" " /t:./V 1
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Boarlreu B fiaqecrBe lrc-xognofi cracretrbr rroBepxHocrb

tr : l, th : l, nz : 7,.t163 (It8)

Ilpralrelt Iy'r : 1, ffs : 1,6128, rorAa pe,,,eHrre rrlreer BrrA

fir : 1, fiz: -0,940166, ffa : 1,71544.

Mr,r uonyuu,rlr cl{crerry c 65.rruefi cBerocr(r'Ior1, Heirteirtr cBerocr{JTa trcxoA-
Eofi c[creMu. C$epuuecxyro a6eppaqrro Hari rrcxoAHofi, Tarr u aHBr{Ba.TreHT-
Hofi cucreM lroir{Ho rlctrpaBrrrrr }ior{qeHTprlqecHrrrr NleHrrctto}r, uoilIeqeHlrr,IM
rrepeA crncrenofi. Sror upltuep troria3r,rBaer Bo3rroiHHocrb troiryqerr,rfl DKBr{-
Ba,leHTHbIx cIIcTetI c 6o.usueft cBerocr.I.[oii, rreirieirtr cBerocr{"rra ficxoAr{ofi crrc-
TEIIbI.

3. Paccuorprrsr trflroe ypirBrrerrr{e ua (10). Euy cooraercrByror;IBe clrcreMbr
yparneuuft, uo.tyqaeNrr,rr us (9):

a) rzrr, : NzRr, il1t1 : -frfi., lYlfir : -ffr/iri
6) nrrr: NrRr, rlrtr: -ffrftr, ny'rfir : - NrRr.

Peueqne cr{cre\rbr a) ulreer nutr (naparrerprr 1y', u /y'r)

D 'l:rr,tl : -X;' iti, : Ati ;i;
Peureune cr4crelrhr 6) aaurrrrerr B tsrrALr (.\re n Iy'B - uapalrerpsr)
t, ntrl rr n)rt 

= ^\: +._ .r.l.---f;, n:-=l\Tr r\t_ _.\3,1

Ecru ucxogHafl crrcrelra urreer riollcrpylirrlBHrJc t",Ielrerrrbr

/"r : - 1, Dr : \, lL2 : 115163,

To I{B trocJre4uux {oplryJr Haxo,lrtrr, trprrH.rrB ffz :1,5163, Nr:2,
fi, : 0,6595, Rz : - 0,75815, Nr : 1,74312.

4. Ectu /y'2 : ny'3, To BaAarra cBoArrrc.E n crysalo, IiorAa oHBr.rBa,lrerrrrrafl
cl{creMa cocror{r raa o4rroii [oBep-\]rocru (ypaBrrerrue 3) lra (10), u no,ryrrarcrc.s
ABe cr4crelrtr ypanuerruit [1]:

a) n2r1 : ffr/?r, firtr : tvr.Rr;

6) nrrl : -.ly'.fir, tl{r - -ffrfir.
Pemenrae crrcrelrbr a) nrreer rug (napalrerpotr cJrylirrr lYr)

D ,ttrt 
^. 

rir.Vr,,r --Fl-. .r2 .--;-.

Cucrelra 6) lrlreer perueHrre

D -- tt:rt 
-\-., -- "'v',rr1-:--i _ n.)

C"uyuafi, HorAa I'IcxoAIIa.s crrcrerra cocrorrr r.ta ogrroi,i, a ?I{BtrrBaJrerrrlrafl
cr{creilIa - r,r3 Tpex noBeIt\rrocrell, paccr\rarpuBaercfi A}ra.rrorr{rrrro, oArraHo
IlpaltTl'lqecHoe SHaqeHLIe ETOro BapnirllTa BcJeAcTBrre c.]roir{HocTr{ netsc.nrrHo.
,(,efrctoute,ubrro. Barrerra o;lrroii ll:t lroRC[)-\rrocrerl c.xorriirofr cr,rcrolrr,r nprrBoiII{T
T HCOnpaBAaIIIIOI\Iy TIOBhI[rOnrlr0 cTOII.\toCTrr tl3roToBiIetItlrr, yBei[IlqerIIIrc
(nan npaBI{no) nore1.)b cBera rrA olpa;rier{rrc rra rrotseprrroc'rfl\ crrcreNrbl
IT T, 1I.

C.rryuaii 2: ttcrollrtrrII crrcror\ril rruccr.'(Bc noBep\rrocrll, )riBrrBaiterrrIIafl
cl,Icrer{a - TpIr rroBel),\rroc'rrr (c.'r;,.ririi, rror;a rr rlc_\oJrrafl rr ;)lir]lrJil.,teurrraff
clrcrerlbl I{rloKlT Ilo llBe nol}ep-\lrocrtr, 6r,r.'r rril.\il pacctrorl)ctr B [1]). ]3r,tpa;riertlre
([i) urreer nug
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l- arcsirr

- arcsirl (15)

tlrrc"ro BoBrroirirrr,rx paBlrr,rr rry"rrru nap rr.rr0ttoB (15) cnpaea paBrro 15'

1) 1f:fir :Iy''fi,, (i) -&21?r : ffrfir, 1l) ,^/2.R1 : - ny'nfis,

2) If1ft1 : ffrfir, 7) N2Rt : .try'3R3, 72) Nfil : 
- NzRz,

3) 1/3.R, : ffrfr.., 8) 1/,4' : Iy'afi3, 13) If1R' : - ]VBRa, (16)
4) N2Rz: ffrfta, 9) -nf3fiz .: 1V3fi3, 74) NBR': 

-.ltr4.Rs,
5) trufi, : 1y'3fi3, 10) ,V2,R1 : - I[afr:, 15) 1/2.R2 : - 1[s/?a.

Oueer.rqrro, trro paBerrcrBa 1, 2, 5. 6, 9 nplrno;1a'r r{ ciryqaxt, NorAa trcxoA-
rra.fl u ar{Br4BaJreHrHrrre cl{crc}rrJ co;Iepriar tro ABe floBepxrrocru. f].'rn Ha)rrAoro
paBerrcrBa rrB (16) Droirilro ro,,ryqrlrr, r{B ro;riilecrBa (15) , uonaprro nprrpaBHr4Ba.rr
s.ueHbr c.rtetsa rI c[paBa, 24 cucrewt,t ypilRllelrl{ii BIIXa (7); HaiH/Iilfl crrcre}ra coB-
lrecrrio c ypaBrrerrlrer{ r{3 (16) oupene,Tr.frer :lriBrrBa.rrerrrHvro.cEcr€My..ogHaxo
cJreAyeT SarreTlrTf., rrTo,{a.qeHo rre Bce clrcTellr,r rrorvT 6rrrr, suetruecKrr oc)i-
Ir{ecTB.rreHLr, TaK HaH cacTo flo.nyqaloTc.fl IlepeanIISyeMbIe Srraqerrr,rfl nor{a3aTe-
reff lpeJroilrJ]eHr{E (rraupltrrep, -A'< 1) rr paArrycoB DnBriBaJrerrrnorl cucreuu.

Paccltorpnu rral{6oJlee r{Hrepecllbre pcsyJrlrarrrr. PerxeHue rro-trpe}finelry
6y4errr Bbrpalriarl, qepea ABa fiaparlerpa (o6t,rvrro uor(aaareJrr{ ilpeJror{"rreHrrs
SHBUBaJrelrrlrofi cr4creMbI).

1. Pacclrorprrlr cr{cre^{y ypaBHerrnfi, [oryserrubrx r,rB (15) u (16):
ftzrr - NrRr, flzrz : frrfir,
ltrtt : NrRr, y'flfir : NrRr.
ntrz : ffnfir,
PeureHuc aroiA cr4crerrbl urreer n14 (1y'r rr 1f2 - trapar{erpr,r):

R,: "I' . R., - "t" D - 
tttr! nzlYt '- - 

rrr'Vr (17)^ ,\z -: fti, ' rtr:-Tl-r -tr:-r,i-' r\4- ,, ' (r''

Pacclror:pulr, rrauplrNrep, B riilqecrBe rrcxoArroft cr{creNrr,r l\rerrrrcx (pac. l, a),
o6 JraAaloqrrit H orrcrpyr(TI{B HlIrIrI a Jreil{e}ITa rrrr

rr: 1,55556, rz: 7, il,r: tt.s: \t nz: 1,5763. (K8)

DHnrrsa.nerrrHafl crlcrerra cocrolrr rIB ABy\ cri"rreeirru,rx lrelrr,rcrioB (pnc. 7, 6)
(Iy'' : 7; N, : 1,4358);

Rr:1,64278, Rz: L,0831+, Rg: L, Ar3 : 1.5163, N, - 7.

flo,rryverrrrarr clrcreMa o6"na;1trer rIoBLlIIleIIrIoii npoapauuocrr,ro a 6lnxtuefi
yJrE,Tpad)uo.leroBofi o6racru cnelirpa, TaI( HaI{ (ro.rrcrbrfi)) treHucx ee - r,r3

{nyoprr:ra, r.r roJrLHo cpaBHrrTeirr,rro ronxnft }reHrIcH - rrB crer(Jra I(8 (aupoleu,
creHJIo K8 lroaier 6r,rtr, rBloroB"IIeIIo c rroBLllrellnofi upoapasHocrr,ro tr upo-
uycfiaer u3.Iryqeuue Ao 3000 A) . Il pune4erl EpIrrlep npeo6paaonarrrfl Bepr{aJrrrrro-
Jrurr3oBofi crrcreMr,r (puc. 2, a), B noropolt nctrorb3yercfl r{cxogrrr,rfi nrenucH
(uonepnytr,rii ua 180'), a clcrelly, coAeprriatqyrc ar{BrrBairerrTrruii lreuucx.
FtoucrpyrttlrBHl'te B.IIeiIeTITLI rICxoAIIori aepl{a.rILIIo-.rlrrHaoBofi crrcre}rbr rar{oBr,r
(s am);
tr:rs:-100,

tz:r+: -155,55tj,

/"3 =' - 241,947,

ilr:7,
dt: - dr : 55,556t 12.: -- tzb:1,5163 (KB),

hs - - 
il+ -- l,

dz - - da : 86,385r nt -- - 7.

-- arcsiu

l- arcsin

k
T;E;

I^

/tirn,

lk
Tm - arcsin Trtu -f-

k
,\6l?,'
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Puc. l.

.c

Pilc- 2.

,{raarrctp BxoArroro apaqna D : 120, oTrrocrlre.rbrroe otnepctlre ,4 :
: 1 : 0,8. Cucreua (puc. 2,5), co;lepmarqafl riolrrerrcarop IIB ilByx rroa-rj-
qelrrrrilx rrerrilcnoB (uonepu_vrr,rr lra 180"), DliBrma.rreHTrI:r.fi crlcTcrrc, nsodpa-
;xerrrrofi rra pr.rc. 2, o, lrrrect c.ireA),rorqr.re HorrcrpyrirrrBrrhrc DJrerterTLr:

/ir:Rz:-100, I":1,
fr: : l?o : - 108,34, N: : -ff, :1,5{63,
fra : ris : - 764,278, li/S =- -Na:1,4358,lir : - 241,94L, i/. : -ff; : -N, : 1.

D:120, ,4:1:0,8.
B trau6o"nee paclpocrparrerrHolr c,rryrrae, liorAl tt1 : p,s: ,\tr : 1, pe-

IIIeHI{e (17) nplrnnNraer BrrA:

R,,: W, Rr: + , Rt: rz, .\'3 : 72r, r\-r : t.

EctnnrlN, ) 0, fr, ) 0, ., ) 0, a, ) 0, ro B pea.rrrJHor"r crrcrerre Aonrrruo
86ln0.rrrsTscfl rrepaBer{crno.&1 -} Rr].- Er, r. e. rr ) y'y'.rro; rrnr,rrrrr c.rroBAN{rr,
IIeIIITcI{ Ao.rIir{eu 6rrrr, :rorcr}rr}r, Tit}i }iil}i o6Lrqrro /Iy', rro;.rier: uprrrrrrrrarb Brraqe-
IIIT.E or - \,lt go - 2. Tann.rr o6paaorr, peurerrrre (17) neuplrroAuo il.'rrr ron-
HL{X TICXOAHbIX NIeHIICHOB, qTO Or pa rlrrrlrrBileT er O npII}rerreHIIe.

2. Ilayulrlt crrcrerry )rp:lBrreHrrrl, ro":ryqs111r"rx rra (15) u (16):

ilitr : NrRr, n2r2 : ffr/?r,
n{r : ffrfir, }rrfrr : ffrfrr.
tu::t.t : lfr/is,
Peurerrne rrxreer nrr;1 (,Y, rr -\r2 - rritpir,\rerptlr):

nr..- fi , t1.,.- +, 1?, .{i, .\', . +, -\'r

( t8)

fiaqeoTBe lt0.\ollrrol,I cIIOTe-\rr,r rio-irpoitilt0.\r]- B03rr]rc.\r.\leuItcli
.- 1,1J, \ -, 7, ilr..= 72., : l, 1) : I,5163 (ji$).

ll
rr
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Sxsrrsareurrroft cucrelroii 6ynyr ABa cI{JIeeHIlLlx }IeIIIIcxa (upuuurraen

N, : 1; N, : 1,1+358):

.l?, :1,37288, fis : 1,05606, Rr:7' N' : 1'3' N' : 1'

Penreune (18) npu ttt' : rLB - Iy'r : t ltrreet BI{II

Rr::'#';, Rr: #, l?3 : r3r Nr-- *, N +: L'

lJarouc.IlyqaeucxoAIlbIfirIelIrIcKraliiileAoirilieH6lrrrroncrblll'TaliI{aH
iy's: r1lr, (r... ";;,#,,* ,,lrrsluorruo 6il:__1"1-T51:--^1 ,4-2)'I{a (18)

troIytlaeTc.fi IlIITepeoHoe pelnelllle, eC.rrI,I B HaqecTBe r,rcxoguofi cI{cTeMbI B3flTb

HonrleHrprlqecfiylo crrcrelly ltaccerpela rI3 AByx SepHaJI:

tt: -2, lz: - 7,2, flt: -t'tr: n" - l'

A,r, )ItBllBaJrellrrtoft cr'rcrerlbl IIaxoArIlI' rroJlarafl /[t : 1' N2 : l'5'

fir : 1,33333, l?2 : 0,8, Ra: - l'2' Iy'a : t'66667' NE: l'

T. e. uoJlyrrella Jrr{rr3oBrlfl cucTe}Ia' cocTo.str{afl IIB noJlo?tiEtelrnofi HOHqeII-

,prru"*ofi JrrrrlSbr rI lleHr{cna, crireellHoro c JrIIIrSofi'

3. Paccuorplrrl cI{creMy ypaBHeHIrE

hzTr : N rRr,
ttrrr : Iy'rfir,
frarz : 1y'a/?3,

Peurenlre etoff crtcrerlr,I (uepea naparlerplt I[t rr lV,) ulIeer BL'IA

fi,:#;, R::#' 1?3:+#, A',:+' /vn:+
(1e)

B nan6O;ree Ba;IiIIOII qaCTI{oI[ cJysae' HOrAa tlr : tls ::r /y'r : 1.' aro pe-

rrreHLIe 6y4et I'IlItlrl BI'Ii{

1[3 - +, I/o:, t,

r. e. paAuycLI Bllelrrllr\ rroBepxrlocreii eHens"":t-11:1,-:-'19::tt"' coBrlaAarcr

c paArrycaNln rrcxoguoft cI{creMLI, tl rroHasare'{rr rrpe'[o]r'{enlr'a uepnofi.1 i::,i:l
HefrcpeATaI{?I{epaBII[,IeAIIIIIIqe.f{.lrxglrontprtqecnofiCtrIcTe\I],IcIIoJo,liIIte"rlI]-
III]TNIII paAIIycaNII,I IIoBepxIlocTeii goaairto RIiIIO.TIIIETI,C,I ]repaBeHcTBo

fi, ) fi, ) fi, ''.,, ,', .,

II.1 I t

- /7:/': .rt ) -T: --t':'
S.rortepaueltC.lBo()IIpt]ilc.'rfleTo6.-rircrlIlSIIettcllII,I.\,,.lIaxo1II}I]TtlIY|e^'-"al:-o

N, a rrr. E"n, B HaqecrBe rrcxoTl'Oit cucrexrrlr rrcno-rrb3_y€Tci l\{erIIIcIt' TO 3I{B'II-

ga;reHr,ofr cracrerrofi 6y4er raxaie Nrerrrrcri, crt.reerrru,rii: I{3 AByx xor[lerilplt-

;;;;;r-;;;rrr.*n" (rrx uoxaaare.n,I npe.rlorI.ilerrrIfl ne coBraAaI{)r c rlolta3aTe'rIerl

rrpe.itoxI.rIe,rr" ,"-tu.ru#""""t'''l' Iianprrrrep' paccrtorpl{M ucxogrrrtfi NIeIIIrcfi

C I{OIICTpyItTIIBIIITIIIII D'rIe}IeIITa}III

rr:1,2,12:l,tlr-nt-'7'n':1'6126(TK16):-.
3xsilsa.]Iertrrraq c}IcTe[Ia I,I[IceT HotlcTI]yItTIIBIII{e 9.lIeMeHTI,I, (4i+ = 1;

Nz : 1,458G) 1':

Rr - 1,2, Rr: 1,10558' R't : L' N: : 1'75032' A,' : !'
Ilepnan .111113;1 - rr3 rIJ'IAB.lIeIIoro ItBapllir'- :Tl::"..i:t:"eJ - +9}taaatgr1

op*oirn."rrs, 6.[uexuit lr rro]iasareJro rpe.Lorl"-r0rrrrfl crcK.rra TaD-5. 
_B_ 3iY*"-"j

;iiii, ; (1g)'perrreir-ne (1g) upuro4rro rr A".rn npco6paaontiHrr.s roHti[1 ryluu!
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ilztz : NrRr,
Nr/?, : ffrfrr.

Rt:rr, Rr:K, Rz-rz,



I(OB. AONO,,]III{TEJIEII6III AOCTOIIIICTBOIT.AB,:I,gETCfi PABEECTBO HAPYA{T{bIX PAAIIY.coB IrOBepx[ocrefi cr{cre}rbr: 3To ro3Bo.rrr{err Haupr{}rep, yAa.rIrITb I13 Cr,ICTe}rbIotreqtraJrbtro ur'r6paurrr,tft II0HTICH u BalIeHrITs ero aliBl{Ba.rle}ITrrbrtr cHJreeI{HbIMMeEI{cHoIu (uro Ioano.raer nosgefrcrBoBarb rra xpolrarrl3lr crrcre}Ilr, }re trregfl.Eee csepr'rvecHofr a6eppaqrur), nprr srolr ra6apuiu arraran- ,ro u3lreH.Eu,rc.s.4. IJ03 F,Ue.\t CtIcTC.\r). ypaBHeHIrI"l:

il,zrr : NrRr, kztz : -r%fir,.nrrr: NrRr, -/y1-R1 : NrRr.
Dsrz : - flrfrr,

Peruenue orofi cr.rc'renbr, Br,rpa;rierrHoe qepe, rra palrerp'r ,V1 lr y'v, l.rlreet
BIIA:

fir: # , Rr: #, R, .: -'#-: --rHH-,
/[r:+, I[o:* (20)

Ec'rru s lroll cJlyqae Bg.sTE ]IeHIrc]i B ]iaqecrBe ucxo.qrrori crrore]Ibr, To aliBlr-Ba'renruofi cnc'reuofi 6y4er AuO[rp[qec]ia.E crrcrerra, r.rMer,qafl aropofr r.r rpe-tufr panuyclr pasurrx BHaHoB. Iiycrl
11 : lr 2, tz: 7, ftr: Ds: /y'r : 1, il,2: lr4JSB, ff, : 1,5163.

.{,ux cnnuna,reursofi crrcre}rsr troryqfls{
fir : 1,1363, Rz:0,79140, fis : - 0,69647, frg : 7,4BSg,

Nq: 2,0615 (CT(Dl).
5. flpra n'4113 : Iy'r.R, ua (15) irro*iuo uo.rryqur. crrcrerry ypaorrerruft:
tl2ra : iY21lr, ftstz : Nsllz,
flrtr : NrRr, flztz : try'r./ir.

Ee perueuue r.rrleer nug (1/.

Ea:#, Rr-ry3j*,
- uapalrerp):

A. rr.Yt 1. ,rt,Vt-'z-E-r .13--i,

flpu rl, : .!r" =:Iy', uo;ryvuu [1] uanecrHbre Bbrpa[ie,nfi Atrn DJreMeHroB
onBrrBa Jrerrruoii cr.rc'renu :

.R1 : r!,r"2, R2 : \, IV, : r1frr. (21)

- Ec.nu ncrol(ua.rl crlcrerra - r{e'rrcx, To ?HBr{BaJIeHTrrafr crrcreMa ra^r{e6yget IIeITI{crio',r.'I'o.rrIquur,r o6oux rreHI{cKoB Brrarrl{TeJlbH},r, TaH r{ari
Rr/R2 -= ttz, rrlr2 : N2,

rITO OqeBrrj{rro ua (21); trprr sroM Saqacryro rpyArro ilafiru creriJro, yAoBJrerBopfl-
roqee yc"[oouru /y', - r1l12- 13ruuenpune/lertllbrc pcrueHir.E o6;ragiror 66nr,1rn-Mlt BoStr{oltflocrr{lrrr, S.rraro4apA Ha.:ruquro cno6o;1loro IIapailrerpa, peruenr.re
(21) opeAcra B"IIfler nl{repec raHiHe ts Apyroil orirorrrerrurr : ecJr,r r.rcxoArra.rr crrcre-
Ma cocTorrT r,r3 ABy-\ Sepxa-I C paAtrycanrn oi.\Hoto SHar{a, To cnBlrBaJlerrrrtofr
cucTerloii 6yger AuonrpuqecHa.fl cr.rcrcnta - ruap. Drra pesy,rrbra16r rr{oryroKaaarbc'I no'{e3trtINru npu npeo6patsoBitIIIIt{ lluonrpuqecxofr oucrelrrl B DI{Brr-
BaJIeHTHyro Oii Har rlrrr.puqecKyrc rr.rtr4 r{a,r.a/lrrorrTp[qecHyro CrroreNr.br.

6. B eari,ruqerrr4o paccrrorpui\r na;rirr,rii ;1"r, ,rpor,rr*"i ciyrun, xorAa oArr-uoqnruf LIetII{cH (r'rcxo;1rraa cucrelra) aa}loidrrcrcfl eriB}rBaJrerrrrrofr cncrenoii
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EB AByx I\IeHIlcKoB (uecxueeunux); nnpameulle (3) npIIHI'Irtaer BIIA:

. A A' l' - - arcsirr -l- = arcsin 

"k 
-arcsin * - arcsin;; + arcsrlr 

-,?3r. 
*"-"' rr:rz

. [' A ---'' I' A

- arcsln ,\,"H, 
-l- arcsitt i1l2 - arcsitr ifu -t arcstn\'7r -

- arcsin*o. + arcsi, #" - arcsirt #t
04UU lra Baprra[ToB 3I{BI,IBa,]eIITIot clrc'reubl llo]liHo noJlyqllTbt peila'I

cr{creMy ypaB}IeIIuI{, nafi4euuyro I{3 BblIUerrpI{BeAeHIIoro ro?I{AecrBa :

tt;r : Nrft*, ftztz : Nrftn,

nsrz : frrftr, /y'r/?,. : Nuftr,
t'12f1 : Nrftt, N,R': Nufi''

peruenne e.roii crrcreln,r r,rMeeT er'I4 (naparretl.tLt Arr, -'Iy'r, 1[n):

Rr:#, Hr-,#, fis:#, Rr:ig;1
.Yz.\'rrrt 'VzlVr"aA-, : -V;;;;;' , .\ s: --5-,

I{aupr,rlrep, pacclloTpl{lI B }iilqecTBe trcso,qrtofi cIIcTeNIbI }IeHIICH c 3.[eMe}I-

TAT{I{

r, : 
- 0,i, rt -= 

- 2, 'lt 
: I ' tt'' :3' tt': 7'

f,[rxexnllna,reutuoiicllcre]ILlro'rrytlllrr'nplrHflIlNz:t'5'ff':1'Nt:2'
Rr.:- l,Ilz:-2;Rs:-0,Ii,Ila:-3'/fr:1'ffs:1'

r1r.o6r,tcAe,rrilrLCrrcrerryrl-paHTrrqecnrloc]-urecrBttltofi,uy'iliHotroBepHyrb
oA,H I{3 NreHtrrc^orJ H; 180b.'lhxralr o6paaolt, NleHtrlcri c.6o'nbrruu l{ ,,eoc]lnlecr-

;ffi;;i"; Hporrrett rrepe B Brllltlrroia o6.rac"rt cuexrpa) no*asareJreu npgJro't-

JIeHII,fl 3aN{eHfleTc,I iIByNIfl lleHllcltaNItI c IIeHbullI\II,I [oHaBaTeJrartlt Epc"ItoM"r!'

ffi'0\';: i,r,, i rr": 2), qro 
'1e'rtaer 

cncre\rY ilpa^rl'ratec*I'I' Blrrro{Ilrlllou'

flo4o6rralr 3irtrerra qaCTO OIiitSInBaeTcq tte116rolrtlttlri ua rrpaxTltrlie' TaIi Jiali

B llpoqecce pilcarela cIICTeLlr,r oritiSt tBaeTcrl, qTO tta116o'ttee IlltTepecllLle' petllel'II'LI

aaqacTylo coAep;HaT j-]uH3I,t c 6o'lr,ruulrfl IIoFiaSaTe.rlflNII{ 11pe"[oMilellll,fl' ,,, ,'

lla :trolt Silnorrqt{Nr pacc}IoTIIeIII{e :liiBI'IBi\.rleHTIlhIX CIlCTetrIt COCTOflIqI{x ',ll3

AByx rr,rln ,p"t .rourpr,,ocrefr' ) iayueu'rc crlcrc)'I lta 66':tt'urero q'rlcrrra [gBepF-

HocTeft3aTpyAIIIlTe.rIE,iIo],I3-346o;tt,uroroo5lcrrapa6o:rlr,cB-g3aIIrIoii.C
pelrlrrtluelr [I 1O1.OrrIlc.{etIIrIn\ cIlcTe.\i y}]tlBlIelllii. lro ''lc1'lto [loi|ieT 5t'trt' ttt;tuo.,t-

ii.r,u. rrortol{Lr{r l)l}\i (oyulccrIryxll', Itil}i IIpaBrl"lo' cratrAirp-'."''" l!:l'l'ui'Yil'
IloBBo.rtflrorqr.ro l)ollla'rt, nl)oI13Il{)':lllll'te cll("'l (t\Il't 'tlttteiitrt't'x yptlBIIClIUI{' li IiO-

TOpt,lllCBOAIITC,l3ii;iilYAIla-\Ol'tiAOItlllJliI].llIJa'lOllTItl'r\CIlCTelt)'
B [1] 6ur.,ru pilccMoTpelfr,t IIcIiyccTBoll]ll,te IIJ)IIe}tlJ, II()3Bo.rifl](iullle llilxo-

AtrTr, a{ilcTrrr,re peurciili, 1rr,"rruo.rorrr,,*,,n c,crerlrr), rI0 nprl6erilT Fi BLI}III0'rlc-

Hrrflxr. Bru rlpue.rrr,r ocuoBarrLi rra cBol-rcrBt,r 1'.,rourii c([eplrqecltofi a6eppaqrtll'

0Atto rta TaItu\ CtsoI-icTts StlH"ruoqa(}TC,I t] To}I. IITo eCIII IIpoIlSBoJILlI},1fi Iionlfio_

rrerrr uorrqcl{rplqec6oii CIICrSNIt,t [OBeptlYrt rla 180' Bonpyr qettTpa Iip!IBI{3-

r,,r, To cd)epr,r.recna.s.6eppilIUIfl cII(1'r.N;LI llt) ll3rlelllirca' llpel[oira.aercfl'
qTo rioNtrrolrellT coltep'|{IIT qeTHoc rIIIC,ilo orpi:l;'li:ll()qil-\ IIOBer)\Itocreii ('rru6o

BO,c(r trlx lle col{e,ililt'r) lr trtrxo;1ll',lcU B BO3iIy\e (;louaaare'-lr"t"ut"n'' n tll)'

Nleto71 lIo'[y{clIIlfl DItBI,IBil.]teHT}Il,I\ cIICTe}t II},TC}I IIoB-opoTa IIpoIIStsoJII,I{o

BLr6parr,oro *unr,rorrLiiro rrrr 180'BcCb\Iii lrpoCr II rlL'rpe6)'or III'II..tlrtlr.\ BLlquc-

.-oerrrrr-r; oI]raltiO C"TreAyeT ,,potsepLITb, Ire ,rR.ri'ercfl .-lIt 11306[)il]lteIILe B 
',O"lyqeH-

Hoft cllcrexlc ,trrrrrr,rlI, ir Tilliirie IIi'uirIr )IiparIr])olltrttll(l' r{l6aprlTbI II .Ir9A06-

HLI. x,paltrepr.lo'r,Hrr, tioTopr,re r\tory'r IrBr!allil'ILcrI ilpII Ipe06ptraonaittlrt lrc-

""nrr"ii'-."re'rrr,r 
. IIlrrrpnrlep, rroBeplle.\I Ila tB0'clrcrerty Il3 ltByx SepHa'-I''II3y-
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qeHHyro ilaNrr B [1] r
crrcreMa)

r, : 100 atu,

Bai{a }r rryrc ri o rrorl)yrirr.rBrrbrlrr,r D"f erreHTa.\rr.r (ucx oguar

hr:1,

- 759,77 ,u,x, no - - I,
n,J : 1,

dr:
r, : 259,77 n"v,

D :50 "wu, It - - 81,25 .tt.+t. : Lr,

t!,e D - Ar'ralrerp Bxonrroro Srraqlia, .R - pa;1lryc FiprrBrrsrrr,r [o",Ifr. Sxsu-
BaJIeHTHa.E Crr0TeMa rrrre0T r{orrcTpyrtTHBrrhre sJIelreHTbr

frr:-259,77 n'w, llr : 7,

ll,ltt lh - -1,
fts '- 1'

Dr : - 159,77
Rz: -100 .uat,

D :50 nn,. fr : - 81,25 .,tt.itL: Lz.

flo.iryverrtta.E aKBI{Ba,[eHTIIafl crlcrerra Jaer ]rHrrrroe r.rao6parrieHrre, B To
Bper{ff HaK lrcxoAllafl crlcTerla []IeeT AeficrBlrTeirrrrroe rr3o6pai6egrre. ]J to rte

Pnc,

BpeM.E paBuepr,r nroporo (6o.ntrrroro) BepHa.[a (no xo4y .uy.ra) 6o,'iee qe]r B qe-
TLIpe pa3a [peBoc.\oAfir Arrarrerp Bxo]lnoro spaq]iil, uro o6yc"loB.rrrrBaer 6oJrb-
Itrue fa6apilTLI crlcrelltr. SxsI,Ina.reHTrrafl crrcrertit rrrreer Arralrerp 6o;rr,uroro
SepraJra (nepnoro ro xoAy ,rryqa) fiopflAHa Ar'ralrerpil BxoArroro apavna. IJ ro
?Iie BpenLrI oTIIoClITe.rIblloe oTBepCTIIe II c+eprrqecfiilfl a6epparqrrx o6enx ctrcTcll
OAIITIaXOBT,I, paBIIo I{aK rI }tpIrBI{3}Ia [o"rlfl. Ilplrnelerr TaHifie sa;firrrrii A"rrfl rrpari-
Tr{qecKl{x IIpl{Jrorlte}Illii npr.rlrep upeo6paBoBarrrrrr ctrcre}rhr rilrrr <rrerurcxonr,tfi
ftaccerpenu (puc. 3, o) B cucrerry c 6o.rrE,rrr.rrr Bhrrrocorr r[oHa.rrrrrofi noBepxrroc-
TIr, trpuroIHyto il.[rr ucrro"rrrraoBar{r.{rr B cneHrporp:'ttfax l't jlpvr.rrx il1tn6opax,
B qacrlrocrx, a uprr6opax, rprlllellflIolqnx SOIlr,r r,r re"rreBr4alrourryrc rexHr,rr(y.

tr{cxoSnaH clIcrc}Iil (rtertracxonr,rli ttaccerperr),- paalrcpl,r \rHilBarn,r B r{r,rJr-
Jrrruerpax (prac. 3, a):

rr : - 54,8,
tl, : 7,9,

rz : - 61,8,
d, =,- 78,2,

7 
'- 

-.1Q:t .- 
-:ll . I il

t\-' -\,
n-o .. l.

f'-149,68,,4:1:3.
3ra ctrc:rerra Lllteer cpaBlrrlrtr,;Ibno rr06o.'rbnrofi rr,rrroc 17 {oriyca Bir Bepurrrry

rJraBHoro aeprta.iril (orr llanerr I,tiS;rar.) , rrro rre/locrilrorrrro ll"rrrr Irr{orrrx pa6or.
floneplrelr BcIo clrcrerry rra 180'(:iro noarro;rllo. Tilli Nari rruc.:ro 3eprtil,rI rle'r-
rroe); [o.xyqur{ )ritsuBa.rrerrrrryro crrcrelry, uao6pa;trerrrrytl} rra prrc.:J, 6 u <tn-
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n, - 1,

nn -,. 7,J163 (I{B),

n.t .-= l,r, : - l[Q,

92.27,

.).



peIC.iI eIIIIyru H O I tCT pyHT I'I B II t'I III{ 3'rI elIelITa [I II

Rt : 92,27, lfl : 1'

Nz- --1,

ry', -- 1,

rY+ .= I,11163,

N_:{.

l':149,68, A:1:3'
Llrrcrena ,rrreer 6o.,rr,uoe (Q : 204,t+B nn) paccro.aIIlIe $onyca or IIocJIeA'

rrgri TIOBSpxtIOCTII CIICTeIIIn. IIgAOCTaTKaN{II ee .EBJI-gIOTCfl BIIaqIlTe'UIr}ILIe paBNIe'

;;;;;;;';;oto (o'opoto rIo xoAy 'rlyrla) 3epltaJIa rI N{e}IrIcIta' 13upo'rert' pasNlepD

-\le,rrc*a DltBrrBaJtcirrtrori cll.Texrr,r NIoiIiIIo y\IeHbIxIITE,, rloBepHyB ero IIa 180c

(lr rerr calrbr[r IIprr6"rrrr3rrB n $oHycy cLICre]IbI), IIo npII:)ro\I y\IeIIbIIIIITCfl B['I'

.IIoc SoHYca (Q : 87,88 rL"M).

2. tlacru,rHo gnBr,rBaJrerrTrrLle KOlIIIeHTpIIqeoftIIe cIIcTelIbI

rlacrra,ruo DrrBrrBa,rrerlTuurrrr (4anrrofi rlcxoAFrofi cl4crerle) ttaar,rnarorcf Til-

HIleCItcTeNIbI,I{ol.llai]ItBIIBil,IIelITIIoCTI,IllI0eTNIecToTojIt,fioA"rIflIIeKoTophlx
no.ronierrrrii [pei{xrerir rr rrao6pa;rtenur'

IraoClro'rpl,rrl HottqclIrpllqeCHyrc cllcreIIy C I{SBeCTIILINIII pttAI4yCaMI{ 11'

f2,, ., r" (.s - 
qI,IC'rIo IIoBCpxHocTeii cucTelII,I) rr n<rxaaare.[-gIIII IIpenoIrtJIeIIIr,{

,ir. ,r",. .' .', ,,"*r. l)itccro.qrllre or uellrpil HpIIBTISIILI crlcrellbl Ao npeANIera

o6oanaqnlr .Pr, paccroarrrle oT I{CrrTpa ItplIBIIsHr,I AO [apaHcu:lilblloro u3o6pa-

,,*,,rr" o6oa,raqr,r, 1-r. Br,rpti;'riellrle iIJrfl yuroBoii c(pepllqecltoii a6eppaquu 111

rrcro4rtoii cIIcrelILt IIrIcer url [11

11, (/r:) a.csi, ,+ - arcsitt :- - > 1"t'"'#t - arcsirr +) ',,, ,/,, tttrt I:, \ "i,l'i
(22)

t.;{e t - onTnqecHoe paccTofrrrle oT_ IlellTpa ltprIBlISIIbl CI'ICTeNILI Ao .]Iyqa'

llax o6r,rquo, BrrAarerrufl uor{aaare.[efi npeiroNIJletII4fl rr pa/IuycoB r(pI{BrrBHr'r

DriBr,rBaJreHTHOft cucreMi,r 6y;1elr o6oarra.Iarr, 6o",IbIUUlr11 6yxnantl'I: -|y' - uo'

ltaBareJrlr [pe"[orlJloll]Itr II R - paAI'Iyct'I fiprIBuBrIbI'

-l3r,rpaxtetrue;1.rrac{eprrqeCHoii|a6eppaqurrq2IIacT,ltIHoD}tBIIBaJIeHTHoII
cr"r"nr, 6y4elr ucli;rr,^B'Buge (m - ,rc.ro rroBepxrrocrefi crrcrcnrsr)

.AA
12 : arCSlII .ilf/,,- arostn Tl\ -

Rz : 140,

fts : [il,B,

Rt - 1t4,8,

D, : - !t7,74,

t)z : 78,2,

D3:7,{J,

- i (^...r,' =}6, - 
a.csilr fr-)'

r;1e -/), v 1,, - paccT(),{lIlIfl oT I{eIlTpa Hp}IBl,I3tIl,t CUCTeNII,I Ao IIpeAIIeTa I{ IIa-

;;;,;"'";";;ro l.rso6pa;lierrnfl coorBercrBeHrIo.Anfl DIiBI{Ba.iletIrrtofr clrctettlr'r

llo.itin I Io BLITIOJI HTITLLlfl To;Hi(ecTBo (4"rx'rrro6oro /';)

(23)

(24)
r11 (/c) : qs (l').

IJr,rrle ilOlia3atIo, q1o i)TO TO;tileCTBo BblIIO.[lIfleTCq A'IIE ''Irc6OrO /C tOrga t'r

ro.IIbHo TorAa, Holilil Bxoilrlll{lle B Ilero apnc-u.Hycbl norapllo pilBlILI (upeguo-

io""n""", vro o6u1ee qr{c,qo ap6crrrrycoB s (24) qertloe) ,.orf{yAa noflyqarcrctl

yciroRr{rr AA.fr rrarorrillctrrrfl trorrcTpy}tTllBIIHX l)Jle}Ieuton. llpu . TolI BOSl\roi'liHLI

.c"teAyroullre ocrroBll,le ciryqau (yri irCx.nrouae\I C.llyqulI' IiorAa repar'rft 1a 11ocJrel{-
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HUfi Y|,II,I IICXOAHOfi II 3}IBIIBAJIEHTHOfi CIICTETILI. trOtrAPHO PABHI,I - 3TO CJI}'qafi Eo",rHoft exnuaafleHTHocrrr, pacc]ro?peHnrrii nruue)

1) arcsin # = rr".t, fr;; arcsin /i',A.
4lr, + arcsrlr - -;p, ;

. a _k k _kz) arcstn ar.csin v_;_ , arcsin ,. , + arcsirr _' ttlPl .v*nr1-, t q' 
,/.r, 1L1 

-t--" '"' .yro" t

3) arcsin # .- arcsin q=", arcsirr *n+arcsir, $" ;

4) arcsin n, 
= -l; A' 'at -.-.---- ,,r*rl.r- arcsln y;li2. arcsitr ,,rtrr# arcsin 

ffi, t

5) arcsin fn: t, arcsin ; h 
i _: 1,,

il s*:rLl

rge 1u 1' - xaHoii-ttw6o I'IB yr.IroB naAerrrfi (rr,rrr rpe"rorr.re,rrx) ar(BrrBarerr=nofi cncreuur. x'{oinrro ro*a,arb, qro nepBbre qerrrrpe c.,ryqa.E llroryr 6,rr cre_
AeHbr Ii oArro^rJ" rr3 Hrrx, Hatrpurrep rper6elr)" n o6parHo. 1]eficrnure,nBH,, 3&_trrrcaB Bbipairielrrrfi AJr.fr r1 r'r q2 B oSparHorr xoge;ryuefi, Uepnr,rfi ceyuait opu-BeAeM H rperber\Iy; Ajrrr Broporo cr'rly&.tr ,rocrarorrno Barrrrcarrr q, n-o6parrioyxoge, vro6r,r_[o.tryqr{T6 rperrrfi cryrifi; Ajrfl qerBeproro cJryrrafl c.rr€Ayer Bflrrg-carr, rl: n o6parrrorr xo4e ;ryvefr, ror,qa oH cBeAercfl H rperr,elty.

Paccrrorprru cHarra.ra rperrrii c.ryvair, HorAa 
"oa.*lrrI"" yr.:rr,r ,rcxo;lrroiru SltBr'rBarertrnorl crrcreilr paBIrLI, a nepBble He paBrrlr. Br,rpaaierrun Ar, troJ):qe_

HI,I,E ITOIICTPYHTIIBIII,IX S.iICIIEIITOts AHBIIBA.TIEHTTTOTl CUCTEIiIT ITAfrgEIT U""'Oit1'-I{o ronly' HaI{ lro 6rt.no cge.ralto BLIIIIe, nplr paccrrorperrrrrl uo.,IHoii Dr{BIr3a=
'rrerrrrrocrr{. Ey;1elr cgr{rarb7 qro .rreBa.s ,acri ,orr,;1"a""O 1za;-rre coAepr-riur q.ne-
HOB' BsarJr\ilro -vrirrrrroriaroqrrxcr{. pacclrorpnlr c.ryuaii, }iorAa , ( -, ,. e.qrrciro noBep-\rrocrerl rrcro.luoii crrcrelfl,r ]rerrEilre -rr.{rr paBrro qflc,rry noBepx-rrocreft ar{BrrBa,rreHrrrofi cncrerrbr. lIcri.[ro.irrlr nB (za) v"iei,i,r 

--"

^. --:.- /r ltarcsln , arcsjrt:--:--.,"y1L, _"... N* . rL: 
.

flpr'rpanilaert ne.pnltii q.rleH c'TIeBa e (24) Ii riaHorry-.rrrr6o upolraeo.rrbrro.{v rr.-re:
uy cnpaBa n (24).3areNr Bropoii .r;rcu c.-i€rBil rr r,i.io.ry-r,rr'6yAb qxeHy crpaBa
LI T'/I'' IIoI{a IIe lrcqepIIaerl BCex s.ueHoB c.-rcBil, roc.re qcro tronaPrro nplrI]aB-
:,rr"1olt {,lr}'.-n Apyf}' q.rrcrrrn n npauort rrAcrrr (24). llo.,ryurrrr 2s -F i ypan,,ci,rfiU z.s _ ilcil3Be(.TIIt,nnt BilJa

tt,r7 - lir.,rHi.,
ttytl-^'p.R,r,

/1.*11/', .- ,Yrfir, (2b)
ttlPr:lro/?.,

t? ir i '- lt, 1'.,.

,^I'Ilreerr 
.'ari;rie (nt -- s) ypanrrcrrrrii, ctsr{3r,rBir()qrfr ocrrrtsurrecr{ cnl)aBas (24) q.rreiu,r

A,)1i,!: 1i.,rE.,

Ifrurfre : A>.Rr..
(26)

3^illtettllr, aITo SrlaI{II npanoii lr .'rt'eori rlacrer'r rpoIrBrJo.f brloro ypaBllerrrn IrB(25) -nrrr (26) rroryr 6irrr, pria;ru.rrrbrrtrr.
CncTcrty (25) uoiriuo trpIrBecrll Ii crrcrclre .rrrrrelilrlrx oArropoj{irbrx ypats-nenrrii. 1)clttcttttei lroft crtc'relIr,I IIo;rilro Br,rpaBrrrr, qepe3 ojlrro rrs irerrBBecrrit,rx,
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trpllIt,IBeIoSaIIapa,\IeTp'l)eurrrscucTelly(2J),noJ,:IytIuItlTaI(TIieI,IIleKoTopble
,3 rrerrBBecrrrnr*, ,ro[rrfr-t u (26), uogciaBIlB II\ o (26)' tro,yquNr coorHolrle-

tIlIfl.cBflsblBaIoqueoCTaB]IIuec,IHeIISBecTIIbreHoIIcTpyI(TIIRHI,IeaJIeMeIITI,I
ariBr.rBA"reHrrroii crrcreo|,r. l{o flprl oroM, r(aH rlpaBlliro' qrrcJro HeI{SBecrHbrx B

(26) 6yqer 6oluue qI{cJIil ypaarteu-lrfi' llpunru qacrb IleI'IsBecrIIt'Ix s (26)

B* oBo6oArror. ooporr.rir,^t;tli-;.-Ort ocraBrrrlecfl ypaBlreHuf o6paaooaru

cncreNry, B Horopol{ ,,,t'llo ypanuenuft paBHo tII'IcJry rIerISBecrHLIx)' HaxoAI'IM

ocraJbIIbIe rrorrru"",,,i'e' Ila'ru'Iue cno6ognn'x [apaNlerpoB pac[Il{pfler Bo3-

lIoi.litlocTI{coSAaIII,IflcI(BIIBajIeIITIIhIxcIIcTeNIcHy,{iIIbIlrucsoftcTsaMI4'Ho
trpI[B0AIIT,.y..,,o,.,.nolInCIICTeNII,I.I)accrtorp[I{}toIIHpeTHbIeqacTuqlloSI(BII-
Ba.ire[THble crlcre]Ibf' IIaqlrlrafi c rrpocTefilUIIx' HasHe]t co cJryqafl' r(orAa

,-.i : (J', T. €. uoc.le;1uufi yro.[ rlcxoAuoil cracteruJ paBeH rlocJre[IreMy yrJly

Jri BIIBa.rreHTrroit ctlcrelllt'
1.!Icxogrraxlrsl(BIIBaJleIITHafc}ICTeNIbICoAep?IiaToAHyIIoBepxHocTb

1, 
_' i-: ti. 3ro, Bapr,raHr rre rrNreer caNrocroflreJrbrroro sHaqeHI{-E' OAHaI{o

,oilier r{crroJrr,BoBir""J, n.r" npeo6paeoaarrux orAeJrE,HbIx rIoBepxHocretr

't.:IOiliIIbIX CI4ICTeNI'

lla (25) rroryqaeNI rlerblpe cl'{crel\Ibl ypaBrIeIIlIIr'

IlaBrIoBLrAHocrI{ c}iBilBalelt'ruofi clrcrellbl:

7) n1P1- iy':/?,,
2) nrPr: 1y'z7l,,

13) ru1P.:-I[.fi',
/t) rtrPr: --ly'r/lr,

flztr : l{p2, tttrr :
t't2f1 : - Iy'rfir, ftrtt :

frztr : N1P2, tlrfr. :

nzrr - lv2llr, tt'1r1 -=

oupeAeJlflroq,ux serblpe

frrfi,,
- N1P2,

- NrRr,

- Nrl'.t.

llpu N, : L n rr: L rrNleelr \z:, P'; rar( Hali slraqeuug 1f' ltoryt ua-

roAr{rbcs roJlbr(o " 
tip*",;;'li_i,6 (gni "'a"ofr 

o6Jracru)' ro ra sHaselll'rff

/, rarlre lr{oryr rex,iruroJlr'HoBarrrxtrpeAeJlax' Ouenugno' rITo AJrg upeJroM-

Jrflrou,rltx troBepxHocr;ft"i;,"-n;: tr, fir 
'*tlo'oAr{rrar(oBble 

sHaHIr' }taxupurtrep

paccMorpl{Nr I{cxoAHyIO uonep'xilocrb c r(0HCTpyKTI'IBHbIMT{ aJleMerrraMrr

ilr: \, tr: 7t n2 : l'5763 (KB)' Pr : 1'755'

rlacruquo afiBuBaJrerrrrra.fl troBepxHocrb 6yAer IrMerb gJreMeHThr (/f1 : 1)

Pz : 1,5163, Rr: li Nz : l'755 (T@5)'

l4urepecur,riipeay.rrlraTtrolycaeTcfl,ec]|vI.BI{aqecTEeIIcxoAHoficIIcTeMhI
B3flTb sepKaJro

rr: - l, ll1- : 1, frz: _1, Pr: - Lr6726'

Peruerrne uePnofr

1',: \\t, ftt- lY 1

SHsr4sareutgoft crdcreNloft

Pz: l, Rr: - L'

CUCTENILI IINIEET BIIA

,[r tr/ Pr.Vr- T;, '\ z: -7,.-

6yger upeuol\Irlrrrotr{a'ff rroBepxuocrr (Nt : 1):

Nz : 7,6120 (Tltt6).

Btopax cucreMa IlNIeer PeIxeHI{e

1rr-- _ 'ff, nr: - ++,
r lNrPr

l\--tr 2 - rcrl

I4cxognyrc rloBepxIlocrb' AJIfl r'IJrJrlocrpaIIHI{' saAaArIrI aJIe}IeHrarltr

P, : (i,6126)2 = 2,60047, tr : -7, ftt : 1' n' : 7'6126'

!,.,r4 aHnunaJlelrrHofi cI{creNILI EaxoAI{LI

Pz : L, Rr: 1,6126' N2 : l'612[i'

!,.nn rperlefi cucreltsr HaxoAI4NI

1'r-\, ll, -+. A::+
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,{'rx upe;rorrir-Er.quxr noBepx}rocr eft p, n r, 6gyr u.rerr, oAr{,ar{oBbre 3rra-Hrr, B ro Bperr.E r{a* Brra*rr pt; Rr purorrLur. 
,E;;; 

;;;;;; ucxoguofr cuc-re^{hr Bs.frrb sepria-rro, ro ansr.rBa",Teurnofi a;;;;";'orr.r"'"o.rorrrr.Erotrra.atroBepxHocrr' Haupuuep' .rlcxoAHa, rroBepxuocrn (ua ,"rirunro, BhrxoAtrT na-paJrJreJrrnbrfi nyuox :ryuefi):
Pr : -0,5t T1 : - l, ftr: l, nz: _ l;

axBuBaJrerrrHa.rr rroBepxuocrr, (/y', : 1):l
Pz: 7, -R1 : 0,5, 1[, : 1, N, : 2.
Yetnepraa crlcrerra ffrreer peuerrze

B aronr cryqae, oqeBrrArro, trpu noroairrreJlErrbrx nt, tzr, Iy', euaxr,r p, nr, (xax rr BHaKrr pr, Rr) purrrr"ii. rrlr.p..rrr. peureurie u6ryvrerc", ecrrir axaqecrBe ucxoguofi cr4crelrbr BB.ET' rrpeJrorr.,rflroqyrc troBepxEocrb:
ft: 7, flt: l, n, : lr|, pt : lr1.
Sxnlrna.rrerrrHa.rr troBepxHocrb B arolr ciryqae - Bep^a.rlo c aJrelreHTaMrrPz: - 1, frr: 1, Nz: - l, ftr.: - 1,5.
3altetlrlt, qro noryqe[]rbre pe,y.rr.TarEl rloi-Ii,o rrclo,Tlb3oBar' Ta*?r(e [pr4pacserax HorrncHcar{uoH},rbr\ cxenr iro,rpo.[.fr orrrrrr{r4; Halprr}rep, rrrre.fi pacqe?HoNrrreHcaropa B Br,Ae C$epnvecno.o nb.uyroro sepriaJra-, Iroir{Ho troryrrr,Tr,;ruHeosr,rii Ii oilrr reHcarop, oriBtr{Ba.! enrnr,rli 11 oxolrrolly.2. Paccrrorpr.rlr rariilie n 60;ree c.,roziur,rfi c.,ryvafi, HOrAa fiari rrcxoA,a.E,TAfi II AHBIIBAJIEIITHA., CI{CTEMI,I I,ITIEIOT trO ABE NOBEPXHOCT" (""-;P;;;;;

i:i:i:" 
qro noc'reAHrIe yrrrLr r'rcxogrroii ,i 

'"nr"rr.r'.rrri"ot' 
"r.r.or oAr{Ha-

Bnpaxeuze (24) tpauurraer Br{A

arcsirr;n+ arcsiu ,,,"- arcsin *,: _i arc,*i,r _lILtr I lltrl
li

ln-
A

. /,:: arCsln 
.17;-

_- arcsi t.r /r --
t 12t.2

# - atcsin *-=

k

il3r 2

-i- arcsin ,# - arcsin lr. * arcsjn

(27)
o6rqee sr'rc.iro pa3.rruqrrbrr cr.rcreN{ yparHeHrarl, [oiryqaroquxc.E Ir3 sTOrOyc"IIOBILE rI OnpeAeJIrIrcqlrr qacrusrro aninrrBa.terr.rHr,Ie crrcrelrbr, cocraB ,.r.flerHecxo"rrLrio Acc.s"rioB (c;ry.rafi,rior.Ail ut: Ur,,. a. rrpuiio lr", cncTelr paB_rrbr, I{e paccr\rarpr4Baer\r, Tari }iaH orr coornercrnyer uo,rrrofi Jr,oura.nerrgocrr4,uayverrnorl nr',ue), rrosrorry npuBe;reu 10,116^0 riau60.uee ,rrrap""rrura pesyJrb-rarbr, [oJryqerrHrnc Harrr{ rr3 arra,rrr.rsa cr{cre}r ypaaueurft- A"rs vroocrar;;;il-rlepye,r qrrcrrr,r cr-rcB& r{ cnpaBa n (27). cociarulmaorrr{y, u'ueproii crpoqHenoroporl 4ar*r qu{p_rr, yria3brBaroqr{e [op.sAo]i cJreAoBaHu.a qJreHoB s Jreeofrqacr, B6rpainerrr4.a (27); no nroport crpo]ic ,far,,r_queprr, yr,uroruurque trop.rr_AOr{ CJrcAoBarru.s rrJrer{oB u rpanori .racru (27). y..IlorrrJo'rfrpurrrr"arb 

rro_traprro q"(errLr a (27), ran, .rro6r,r q.rrerr B uepnofi 
""1,;;; ;;;;rrl, oprprr'rrB.Jr_c'a fi q"[erry no nropoii crpofie, pacno.rroirierrrlorry noA nnrr. Hanpnrrep, ra6auqe

ll 2 3 f+t

(, : ;t 4)
coorBercrtsyer crrcrelra ypaaneunrt

nrl),: NrPr, nzrr: NrRr, n!-L.: tr-.ftr, fraT2: frrftr,tt2r, : Ai2Il2.

Ilepecranonxori qra{p ao nropoii crpoHe ra6;rraq, roryrruM sr : r20 cuc-relr ypaBrrelruii, rro r.ra lrrrx crreAyer rrcnnrosurb 24 ;;c;;;;;r, 
"ooru"rrrryrcqrre304



yrfie uSyqeHHorry cJryqarc noJrHOfi SKBIIBaJIeHTIIOCTI4; nOeTOlIy Bcelo ocTaeTcE

96 cracrelr.
flpucrynralr K r43 Jr oHierrrrro nara6o:r ee r{}Ir ep ecHLIx p eSyJlbT aTOB.

Cuyuat 1: cnctelta, coorBercrByloqafl ta6rltqe

rl2 3 4 5ttl\z t :t 4 5)'
nrP, : NrRr, ftzrr : NrPr' nrrr : il'fit' fr3r2 : ff'ft''
n2r, : N2R2

urreeT pelneHr.Ie

P2 - ffi, -R' 'ii . 
^-, 

.- + , Rt--' tt;, 'Y' ='v''f''

Haupuuep, B HaqecTBe IACXOAUOfi CLICTeIIbI BOsb}lerl rIeHI'Icli c aJIeMeIrraLIII

nt: 7, lt: lrl , Tz : 7, tt, : l'5' fls : 1' P': 2'2'

SHsr,rsauerrruofi cracrerrofi raxrxe 6y4et rrenucn (upraMerr A/r : 1)'

R1: 1,7, Rz : 0,75, N, : 2; 1y's : 1'333' Pz : 7'65'

'faxurr o6paaorr, rroJryqeu illelrrrcri c ApyuIilI noHasareJlel\I [peJIoMJIeHI4-[, y

Horoporo ,ro6pur,nrrl{e HaxoArrrc.fi B BoAe ({, : 1,333)'
Ciyuaii 2: increua, loJryqeHHafl rra ra6irl'Iqbl

/l 2 3 4 5ttl\z I :l s 4t '

nrPr: ffrfir, tl2t1 : NrPr' tlrrr : ff'ftt' nsrz : - N'R'''
ilzfz: - NrR,

IrMeeT pelxeIII4e

t,, + H, -ii, .\,--+, R.:-;j+; , A',:':,1,;:'

I{anprauep, pacclrorpnll ]IeHrrcH KaH r'IcxoArryrc crrcrerly:

ttr: 77, - 1,1 n2 : 1'39205' rr: l, f2: 0'8', Pr: 7'5

($ropucruri ;rurufi). SHsrara;rerrrHofi cucrel{ofi 6y4er (ro"rl0ras)) JII{H3a c pa-

AI{yCailII4 rlpOTI{BOnoJIO}I{HLIX SHalioB :

N, .- 1 , Pr: 1,39205, Rr: l, N, : 1'5' Rz: - 0'53333'

A*3 : 2,08808'

Iloriaaare.rr, [peJro]rJrerrr4.E rroCJIeAIIeii cpegur 6luaon fi troHaSaTeJIIo upe:

Jrol{Jrerru_E crefi.[a cTol. Ilonyueuua.E cI{cTeNIa }IoiI{eT I{CIIoJILBOBaTE'Cfl KaI(

lioNrrlerlcarop, uo4o6uo NIeHxcItoBorIy fi0I1IIelloatopy' Hauprr]Iep' AonoJr]Ir4B

noJIyIIeHHyIoCI,lcTeMyBoIIIyTIrIllI3epI{.aJIoM,IlojlyqulIcI,IcTeNIy'3I{BIIEa,iieHT-

"Vr.i 
a"ar"ore Uun"yr*o ("o".osqeft ua ucxoAlioro IIeErrcHa ll aepxa;ra)'

tr{so6paxrenl4e trpII 3ro[I HaxoArrrcfl B cp-eAe c ]Ys : 2,08808' rlooro]Iy cJreAyer

LIctroJrbBoBarb r{MNIepcIlIo rlprr $ororpaSrauecnlrx pa6otax
C.uyuafi 3: paccrlorprlll ranll{e cl{crelly

nrPr : 'rVrfi1, t72rl : 'V1P2' flttr : N'R'' nsrz : N'R''
7t2r2 : Nrftr'

Peureuue orofi cucreNlbl r4ilIeer ua4 ('A[, - uapalretp):

t,, = +, ,1, - ffi , A'* - +*, nr: H,,v,, ,yr: r4rr.12E1
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Ecru ns'firl B IiaqecrBe ncxognofi cucreMbr trreHtrrcli, To aFiBrrBa.Treuruoii cnc-relrofi Taru(e 6y4er ueuncx. Haupulrep, AJrE rrcxoAH0ro IreHUCr{a c sirerreH-TAIIE
D1 : l, flz: 7r5, lta : 7, tt: l, rz : 0,86, pr,:2

lraxoAtrM ar{Br{BaJreHrHyro crrcre}ry (uenucx):
Jr : 1, N, : 1,55038, ffa : I,BB3$B, R1 : 1,2g,
Rz : 0,645, Pr: 1,5.

ffi
t ''.' .. t.1.)

I
\
).

}uc, 1r. Puc. 5.

I{nr:epecurrfi peayrr,rar uoryqaercflt ecJru B HaqecrBe I,rcxoAgofr crrcreMbr
ts3.ETb IIIap C eJIeMeHTaNrlr

11 :0,75, rz:*0,75, kL:ns:7, frz:2, P1:1,5, ffr:1.
Stisuuareurnofi cucrelror-r s aronr cryqae 6y4er cucrelra r{B AByx BepHaJr rr{-

ua Haccerpena:

ffr : 1, Nz: - 7, fs : 1, fir : - 1r5, Rz: -0,75,Pz : 7r5'

Iloxaxeu Ha trputlIepe, Hali IIoir{Ho r{ctroJrbBoBarb troryqeHrrbre peayJrbrarr,r
Ha npaHrr{Ke. Pacclrorpla}r cr4cre}ry (puc. 4) c rioucrpy}irrrBHhrrru DJreMeura}rrr
(paalrepu 4anu a "aalr)

rr: 132, rz : 200, ra : - 85,6, 14.- -99,I;6, nr : - 1z-
: ftc: l, h : 1,5163, fti,: 1, A : I :2,2, Lt: - Zl7,g7.
3aueuralr MeIrlIcK, nxo4au1uft B ory crrcrelly, qacruquo exBrrBa.[errrubrM erlry

rreHEcr{oM, ncrroJrbsy.E peureEue (28); upu aro}r o6a MeHrrcHa yAo6Ho paccNrar-
plrBarb B o6parHoM xoge. flo.ryvurtr xoncrpyr(TtrBrrEre SJreMeHTEr aHBlrBaJrerrr-
rroro MerrtrcHa (uolarax Nr: 11

Pa : 150,963, Rt: 129,795, fiz : 59,2853, Nz : 7,67933 (TO2),
fls : 1,44386 (CaFr).

. ,(ononurrrlr troryqeHurrfr ueuucn cr.rcrelrofi r{a AByx Bepr{an c aJrelrenTaNru
(,llerf{o BrIAer6, rrro 3Ta crrcreNra afiBl{Ba,lerrrHa aepxalr,uoft qacrrr r{cxoA-
uofr cucreuu)

ftg : - 138,517, /ir : - 91,4216, ffs : Na : 1,44396,
,V+: - Iy'a.

oxousarefltlro uo.rlyqrlnl qacrrrrr*o ariBrrBaJreuTrryrc crrcrerry c Hor{crpyri-
TI'TBHbI[II{ AJIEN{EHTAXIII

l', : 150,963, /Y1 : t,
R1 : 129,795, frz : 1,67933,
fi, == 5r9,26tr, ffr .: 1,44386,
Ils ,- - 138,517, AL : - l,443gt:,
1ir : - 91,1+216, Nr : l,/111886,
A-l:1, Lz=-@,
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flapatretrnrrfi nyuOn uyuefi, nlrxOgRrqufi I{3 CITCTeI{bI' IIIOX(IIO BLIBeCTS

B BOsAyX, BBeAE unocHyro rroBepxHocrr, pasAeJra CTeHJIO - noa4yx (puc, 5).

c{epruecmax a6eppaquE B troryrreErrofi cucreue [ctrpaBJleHa, trOCNoJIbKy oHa

trCtrpaBJIeIIa r uCxogxOfi ctrcTelrle. flolyuenuafi crrcTeMa Ee paccrpauBaeTcfl 01'

paBbrocrgpoBo6 B orrtrrrrre or trcxoAuofi cucreMbl u Mo?r(er trpeAcraBJlflrb EErepeG

fial( r(aMepa ctreHTporpa{a' o61beHrEB Mul(pocfiotra II r' A' otsocutenrnoe'
OTBepCTLIe ee BLIItre, EelI(eJIII OTHOCqTSJILEOS oTBepgTue uCXoguofi CuCrev.p;. (A =
= | :7).

Itparxo pa6cMorptrIf Tal{?fie cJlyqaft sacr11qnoft g]iBuBaJIeHrEoCrE' I(oIAa

k I arcsill --!-: r'.arcslll ,ttl-\:l' n"*'Lr-'

r4e 1 u .I' - Haxofi -JIn6o ma yrJroB traAeHIrfi (U,ru upe;rortneuun) aI(BflBaJIeEr--frfi 
ar"rarnr. Paccrrorpuu cuyuafi oAuHorll{oft noBepxHocrg. ycroBue paBeE-

crBa a6eppaqaft (24) Rr{eer BIIA

arcsin *rr^-arcsin *n,-arcsin fi +arcsin L -arcsin #r-

- a'csi,, #. - arcsin +tr - arcsitr#

rr cJcAyloqlre

4\ rl 2 3

2) ' l,+ 3 I
1) Ilepuaa ra6.rtrtrla coorBercrBver cI'Icrcrle

n'rlr - - Nrfi,, nl, : - Ntfr" lttr't : - N'L"
httr -- - NrI'"'

Ec perrterrr,rc rllleer ulrl (uapalrerpol\{ cn}'ilil'Ir ,\rr)

D - 
tttrt O 

- - 
ttt['t A/^ 

tt':[^ irrlt Yt
l'.: ,-.\i I{r:--T;' /\ 1,:-,, ,p,'

Il rrrepecHoe perrrelrl4c tro"rryqaeTCq, ec.'IIlt . RSftTb I4C\OAIIyrc IIOBStr)XHOCTE'

c S.rreIrIeIITalIId

P, -. 1r, tt : 1, nt == 7, n" -- 2 (CTOI)'

Ilpu l/, -. t exsltna.nolrrrroii cllcTcrrol:i 6yger ar:pxa'T o:

Pz ''' - 1, 11, '- - 
11' I, - - 1'

2) ,(;ra rtopofi rti6;rr'rqrt riaxoAuNl:

nzLr: A'11?r, nrPr: lv'r-Rl, tTztt: - NtIt' ftrtt: - l-'1"'

Ec pt'lrertr're (ililparrerpolt .rIB.rlnerca -lv*r) nrrt'er nn;1

l) - - 
tttrt D LE rr:Lt n' 

- 
itt-Yt/'t

t'z: --.l , nt: l'' . rr: - -*f" '

3) 'fperr,x ta6;ruqa Aacr cI4crel\Iy

n2Lr - - NrH,, nrPt --' - NrRr, nirr : N,/'=' nlrr : NzL"'

Ec pt:ucnuo qcpca rlapallerp 1[, rerree't nlrg

P2. 1i+ n, : - 1+. ^',:4+ '

EC.rru s riaqCCTBC. IICI6AIIOi| CI4CTSIILI BsflrL noBep\Hogrb r'ra paa4era 1' rO

anBrltit.rreHTnort cuc:rerrolil uo-upe)ilIIt'l{}- 61'11cr ae'pria.tro, Ho pa6oTaKlulee

n o6parrtorl xoAe ",rYqeii:

I/,==1, ff.- - l, Pz:2, L',--- 1, R,---4'

Ba pI,IaHTbI:

;),(l 'nl i) (i ?i i)
Paccrtorpu
/1 23
(r 41
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4) J\nn uerreproir ra6.lnqr,r ro.rryqAerr

nrLL : frrRr, ILLP | :,\r.r1it, n2rL - frrpr,
Orcro4a

t) nzl.trrr: Ti- ,

tl : - arcsill

f arcsirr

f arcsirr

ll 111 : t\-21'2.

l) lllr I,.1 :-f,, rz rPrlVr
' ttt:LL

3artetrtlt, qro Bo B-c-e-\ qerblpL,-\ cJy.Iartx ]Ioryr 6r,rrr ueooy[{BCTBI{r\rbre
perrreHrrs (uaupuuep, \ > 0, f, q0, upr,r.rerr y'y',7 _ rV.). Arir,ro.rru,
IIpeArJAyrr{cNry, }roirtlro 6r,uro 6r,r usysr,rrb u 6o.rree c.,roainuii-',c"iryqafi, rtorra
r{cxoAHafi cl{cre\Ia cocrollr I'I3 ;IB)'x (rr 6o"rce) troBeprrrocreii, rro upaitrr.rqecriafr
I{el{Hocrb rloilyqaerlhlx SAecb p33y'lbraroB trIaJra, noDro\Iy Dror tsoIIpoc pac-
crrilTpr,rBaTb rre 6yAe,\t.

3. Ilpocrrre lrerorr,r Haxoxrerrrrfl Dr(BrrBaJrerrrrrbrx crrcrerd
B qacTrrblx cJr)'qaflx

llsrureoulrcauurre o6u1ue i\r0ro;{br A.rrfl c",ro;{rrrbrx crrcrcrr 11pu.BoA,rrr n 6o;rr,urofi
sarllare B.perrerrr.r (ec.rlr rre r{crro"'rbsoBart 3B},I), rrosro\ry yxu,^"r, Ha rrpocr},rc
IIpI{enI},I (uitaoeelt I'I-\ StiBrrBil.IIeIIT}rbIrIrI upeo6paaoaarrun,rur), rroBBo"'IflroIqr.rc
IltlxoiII{TE, D l{BLIBA.TIeIITtILIe CIICTOrrr,l B SaCTrIt,r-\ C.f,yqar{_\.

l...Merog rrepecrarroBon. P.ccrrorpeHrro Brilla,fie'r.rfl A.r.rr yr"rroBori c{,pu-
"rccrioft a6eppaqrau roliasbrBaer, qro c.raraerrure (apNculryiu), u-to4fI11*a
B 3TO BLIpaifiLrHIIe, paBIIOIIpaBHbI, B CtrI.]I\r qerO UX nloi.tilto ^\rerIqTL XI€lCTatII{,
Ilo.'Iyqafi rplr 3TO]I, riaH rIpaBI,I"rIO, HOByrc Cr'rcrerry, SnBr,rBaileHTHyro racxo;1nor,i.lJ Hasecrsc rIpI'Iltepa pacci\IorpIrrI ,,ap c rioHcrpyrirrrrr,dNrrr a.ilelrLrrrrlrrr{
(racxo4uaa cucrerra)

Ir : - rt- l, dr:2, il,-- rs, -- l, nt - 7,J.
llorrecrulr trpcl{xror rra paccroflHrru PL: 1,2 or r{errrpa trral]a, Bbrpa)riirrrrre

;1.ra cSeprauecnoii a6epprqrlr rutrpa r.rrrocr nu1 (n r"onr c.rr,rie'k = Ilr,no-
oNo"rrbny nt : 1):

f;-n.csln #-arcsirr l!-u.cri,, & 
,

tIr , ^--^^.-- lft ..,..,,. /1, ^-^^,..,1t r_
/..rr,- r arcslt, tr: - arc.sirt .fr - uaaair, l,; ,

,t llr llr
,,f 1 - arcst,r,, - arcsill 7; .

llepecraaurt uepsntit lt usrrrfi q.:ICrrbr (norrerraelr rrx rrL,criri\ru); aa1enr uo-
rrerrr{e}t r{ecra}rrr uerneprmii z nqrbrii rr.relIbI. llo",ryvurr

rl- -a.csi,,fl|
-{- arcsin 1/,

- arcsin fr + u.".i, r Ir1-a.csin fl! -
lIr

t arcsrn l, ,

,T, E, EHBI4BAJIEIITHYrc CIICTENI}:, 1'IIOTOPOI1 trCPBA.E IIOBEPIIIOCTI, I,INTEET TE;IiE
FioHCTpyI{TI{BHbIe S.lIelIeIITr'I, qro r{ nepBaq rloBepxHocrl r,rcxo4uofi cplcTe,til,r;
Ilropitfl uoBepxHocrr, )liBl{Ba.rlentrroii cllcre\rbl trr ee [oriaBare,rrb rrpeJroMJr('gr4fl
npocrparlcrna uao6ptt;tierrrafr SHarIIITe.rIIiIIo orrusalorcfl or coorBercrByroilIrr-\
Be"quqr4H AJrfl rrcxo/Irrofi cr.rcrerrur. Ilrrt,e-lr (uprauralrae^rr r\rl .- i)

Nz : llz, A"fi, == 1, .\'.R, : t, 2,

orriyna

Rr- k:0,ti66667, A-g .:
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f)xonqare"rrr,Hr,re riolrcTpyIiTI.IBHbre 3.[e]IeHTbI eItBI{BaJleIITnofi cracrelrbl Ta-

HOBI,I:

R, - rr: 1, fis =- 0,666667' fr, : t' N' : 1'5' N:] : 1'B'

Paccrosurae or I{eHrpa cr4creNlbl Ao npeANlera P2: t'5' Ilo;ryuellllafl cl{creN{a

ilroTrier ucloJrr,BoBarbcr riaH cocraBr{rl.s qacrL (KorlIIoHOIIT) c,[oni]Iofi crrcre]Ibl'

uacrrruuu cflyqa-s[Iu 1\ICTOAa IlepccTaI{oBo}i .sB"rIflIOTCs OIIItcaHH6te BbIIUe upue-

rrbr o6paSoBalrr{.8 3r{BrrBaJrerIrHLIx CI{Cre}I: 1) nyrelr IIOBopora IIa 180o upol43-

Bonr,Horo (HO co4ep;xatrlero qeTHOC rltr{c.llo oTpai(aFllqxx noBepxHocTeli I4'r1I{

rr0 r4rlercrqero sCprraJr) noNrtroHellra HOIIqeIIrpuqecHofi cI'IcTc\IbI (IAIU nceft

Prrc. 6.

CrCrrll,rbr); 2) uocpelcrBoN,l rrepecraIIoBItIl Kollnollel{roB' ra}i I{aH-CdcpIIrI:::i-:.

a6eppaur4fl norrqelrTpr4arecHofi cI4CTllIIl,t He SaBIdcI{T oT otle pelHocTu' c lioTopoII

rl\ItI TIOoXOII4T SeDCB ItOIIIIOI{eIITl'I CI4CTe}IbI'' ' 2: 'N[;r;[ 
Ao6aBreHurr 6rrcseprrqec*ofi ctrcreMbr c [oc,'Ie^yrorluM ar(Bl{Ba-

.n"urrr-, flpeobpaBOBaHrreM. ElrC$epUUeCHIIe CIICTeN{LI' oilI'I'tlI,HLIe B }iHI'{re

it{. i;;"a,"i'.puizl, ,roopur,tu,ot pea^o (r' c' 6ea a6eppaqraii) IIB. cOepEI' IioH-

qL\prprrqrrbre c cr{Crc^roit.-B.racrtro^{ C.Iyqae oA}Ia (Id"rII'1 o6e) c$epnt il{oryr CoB-

rraAarb c oArrofi r43 IIoBepxHocrefi cr.rcrcrIl,I. Ilpocreiiruarl 6uc0epI4qecHaf

cI{cTeMa cocTor{T r43 oilHoil [OBepxHocTll. flpocrpaHcTBell]Iafl cI{cTeNIa pc3Ho

raao6paHraeT Bce ilpocrpAlIcrBo' -r{ 
np-ocreiiluafl npocrparlcrBeHIIafl clrcreNla

cocrol4r II3 AByx uotscp;Hocrefi. I{ari 6rcoepuuecHafl' ralt U- npocrparlcrBerl-

Irit.s CI'CTeNrrrt .rrB,rrrrruTC.s HOIIqeIITpuqeCHIIIIII CIICTeNIiI]\Il'I' UUeOrr4nO' qTO iI'n--E

6rrcscpuuecHoi{ u npocrpa}IcrBenHoii o{crerl c$epll'IecHa::- 
"9.tpfl'111i- 1^::":,,-

n 
"lr"Lirv 

ee Ao6aBirc.ure (nH"uroueH,ne) H upol'IBBo.rIbrloIl HorI,1eIIrT]I.aIccHo14

cr{cre}re He N{errfler c$epruec*ofi a6eppaqlrrn iloc"qt\'rlHefr. Nft'r 6ygerr- paccMa-

Tpr.rBarb ro.rrl,Ho rafioit Ciryrrafi, HOIIa B peay.rlbrare BHilIosCH11.s 6raC$epu-

.reCrtOii TTJIII ttpoCTpaIICTBeHHOfr CIICTeNIIi lro.rlyqaeTC'1 Tali;Hc HOllqeIlTpI4IIeC(a'fl

CI4CTCilIA.

Paccntorpull, IIililpr{}Iep' curll\{erpuqllyrc crlcreNt-Y' cocrostrIyrc I43 Ixapa

c npI,IRJIeeHI{bI1\{u ]i }IeNIy AByl\{,I o/IIIHaIioBblIII4 IIeIItr{cHaN{I4; IioHcTpyI{TI{BI{bIe

sJICIICIITLI CI4CTe[{bI TaHOBLI:

tt - -rn:l'\,(\!r;t
frt - ll; == 1, 

"'"-
l', r, l'l

r'l r -- - arcsin (0,01 lt) -
- 2 arcsin (0,024733 /,) -l

r, -= - r:t --. 26,77$,

nt -- 1,66/11 (DID2B), /r3 : 1,r)l (lt:l)'

99,748(i. ,l '- | :';\

(npr,71rre r pacfio.rloitirril rra 6ecrione.ilrocru). lIl,r.c.'ietrlro A()6trB]'III li Srolty

o6r'etltrtsY [oBepx]locrl c paAl{yco}r r5 '= - 100' pacno'rlo?riellllvlo R rlapa-

HCI{arL,}ror\I {OriyCt CLICTLTII6I (arO ltOmel 6rtrl titttt [peJIoII'rl'{1t)u1afl, TilK 
'I 

OT-

pa?Haroqafl rloBepxllocr|) (pIIc' 6, a) . ouenl'IAIIO' STtl lotsepxHocrb tttt BIIecer

Ir{o}ro\pOMaTIrrIeCHr{\ a6eppaqufi II [OiIyqeHIIafl CI4CTONIa 6yp,er CXnUBa'IIeIITHa

ucxo/Irrofr. l1la riorrrrp""roa"" rr,16erperi no*aBareJb ,,pe'rlo]\IJreIIIrfl noc'rreAIIefi

cpeAr,r ne .-- 1,6126 (THl6).' 
Ilr,rpa.;rieurre A.r-s coepr4.rccKoii a6eppaqull tll ncloillloii cllcrerlbl I4IIeeT BI{A

2 arcsin (0,0109969 ft) ; 2 arc'sirr (0.01829984) -
2 arcsin (O,tJ2i4427k) - - arcsin (0,01 /0 - tr't"
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crleplruecxaa a6eppaqu.rr 1-l, arinlrBa"{eurrrofi c}rcrerrbr Ban}rrrrercfi B Brr/re

Iz : - arcsin - (J'z : - arcsin (0,00620117 k) - U

rAe rroc"rreAunft yro.n I/2' cucrerru rr\recr Br.tA

(Jz= 2arcsirr-:- & ^ k h
1,664T:54625 - -: arcsrrr il,riaS f Z arcsi'r lJl Eri;Ur:- -

- 2 arcsin T"#W-t- arcsin ,;"#ru -l- arcsi, fi -
: 2 arcsi, (0,010997&) - 2 arcsirr (0.0183,+) f 2 arcsin (O,OZ4lBZil) _

- 2 arcsin (0,0224r*3k) - arcsirr (0,0062012A) f arcsin (0,01/r).

L)venlr.1no, rrro ll r : 12.
Il-o.uyueuna.s cl4crella ne LIrIeer npariruqecRofi qerruocru, oAHaHo ee yoi{iH6"

upeo6paaonarb, tr{crroJrr,s}'rr HesaBrrcr.rrrocrb 1l: or osepeArrocrr{, c noropofr caer
trpoxoAr4T qepcs noBeprHocru crrcrelrbr, Hanpuliep, treper\fccrllM trOBepxHOCT6,c paAr4ycolr 100 aw rax, uro6rr orra pa6oraen ,-oop,i.r,re.rrblrolr tryqlie, nprrerolt trpeAlr{er HaxoAr{Tc.rl B cpene c ror{aBarc.xer{ npc;rorr.-reHr4fl l,(t126, Cn-crcr\ra trpr{o6peraer Br{A, npcAcranrerrnrrfi ,ru prrc. 6,6, uoc.re BBeAeHrr.fr
n,qocxofi rroBepxHocrrl paBAe"ra (creri.to 

- aoagyxr, pa6orarorqcrfi r uapa,ure;rr_
HOr'r tryqHe ryuefi. cucrelra [pr,r]raAJrexirlr Fi rpytrne Ar,rcropcr4pyroqrx o6reri-
Tr'lBOB (4r.rcropcuro BHocr4r nJrocxa.s nepBa.s noBepxHocrr, cucrelrrr) R r,r\reer
6oJree 6.;raronpuarHoe pactrpeAeJrerrr4e ocBeqelrrrocrr,r ro tro"r1rc, He?fieJrrr rrc-
xoAIIafl cIrcl'erla u 6d.lr,urufi aagrrr.tii orpeaoH. I{orrcrpvnrnrHtre o"rre1rerrr},r
CIICTeMbI TaIiORLI:

,Ilr : oo,

ftz : 100,

fts : - R6:54,645, ,\i .- ,\-o : 7,66/+l (B{,28),
Rt - - Re : 26,776, N; : 1,;1 (Ii3),

l,z:-160,8j5, :1 :1:3.

T<l"trulnHa uc'pnori nI4HBrI elr6r.rpaercrr rrB riorrcrllyh'rr.rBirr,rx coo6pariesrrfi
tr troHi0T r'IerrflTLCfl B m14porir4-\ npe.,{rr.-ia\; froBep-\rrocrrr "\i 2_6 HOlrqcrrrp[rI_
ur,l. Crzcttllrtl trloilior 6r,rrr ucro.irL3ouarra 1.l,rr Sororptr(rrrponaHran 6o,,rrigonB 1\rOrroxporIarr,IqccHr.{x "rrysax, trocrio.ilhriy r.lrreer RCCrr}Ia 6o,rr,t]oe IIo.le,
xorr{ Lr r4clrpr{BJrrHHoc. Itcrarr.r, ri])}rBrr3Hil lroJr.g lroiricr 6rrrr, LrctrpaB.,reHa
trocpe/lcrBorr cneqr{arnrrHrJr Bo.rroriorrrLl\ "1Lrrr3 [3] u ne rroifier cJVirilrrb trpe_
rrr{lcrrr4crr ri ucrroJr,BoBaHrrro no4o6lrlrr o6terirlrnos.

II p lr Ir e q a H r{ e: flpor.rano.ul,rrlrii llorruorren:r (cucrc:u1). co4ep;qaqufi
HerrerHoe glrc.Io 3c]tFiair, tro;riuo npco6paaonarrr Tari, qro6i,r rro76uo 6Lr,,1o
trpr.rlrerrurr, npxorr rroBopora liolrfiorrcr]ra (crrcrt,rnr) rra lsuo. _fiprr arorr upe4_
tro.rlaraercrr, qro IiotIrorlerIT lacr'lr,iicrRtrrreJrrrroc raao6paxcru{e; trorrLrclr{\r
B nJroC(ocTI{ ero uiipaHCI{a"IIblIoro rtao5lta;tienua crile,plrutcHoe aelltta,lo, Iiorr-
rleHrpr4qHoe c cncrt,rrofi. Cor,lacrio [2], irro BepriaJro (rari;rie, -]ia]i rr trpe.xorr_
"[flroqa.s fioB0l]xrrocrr,) ne nuocrar Yr,'roroii c$t'pr,ruercriorl a6eppaqnu. .[,e,iicrux-TeJrHo, Batrurrrelr BrnpaEierrr{e 11.:rfi \:r.rroBofi c{epuuecrrorr a6eppaqrrr,r tl 3(,p_liir.rl (1,' ll,)

. t tt' 2//r\ 
- arcsirr t! , z'-' ' tltr arcsllr (7; - .' I Pt arcsilr; ,

k
lpll'o

A-r : -Yr -,- n', : 1,

f,, : 1.6126 (TIt16),
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1)10 P1 - paccTofiHIrC OT qellrpa HpI{BI43HbI SepliaJra AO flpeArlera;

(1,, - 
paCcTo,fIIII{e IIapaKcI{aJIbIIoro I4s06pailie}IId'I oT I{eIITpa ItpI'IBI,ISHbI 3ep-

Iiara).

,*puoio 
- 

"paoOpuny"T 
r4cxoAIIbIit liont,,oHeHT c IIeqerIrLIrI quc'rroM SepI{a'rI

B ilriBrrBaJreHTHyrc orrcTelry c ceTIltiII quc_,-ro]I 3epItaJI' ]i ]toropofi IIO?IIHO trpll-

rrerrr.rrE rIpI4eM rloBopora cIICTerIbl Ha 180o'

fJ riaqecrse ,rpr*nlp" upeo6paayeM r{oHrle}rrprrqecHyrc crdcreMy Mancyroaa,

cocTofltr{yrcI{3MeHI{c}iaIISepltajla,B3}tBI{BaJIeIITIIyrccIIcTeIIycBHeIIHI{M
oor.va"* tr4cxo4naa crrcreNra N{aricyrona uNleer IioHcrpylirl4BHble siIeI{eHTLI

(paarr,rephl n .tttu):

rr : - 100' t\:\,

nz : 1,5163 (It8),

nr: l,
nE: - L,

Lt-:-152,45, A:|:t'5'

IlpoTlrre'r IIaxoArIrcE B 6ecxoueqlrocrlr (Pl : oo)'

ISnegeu rioHrleHrpr4qecHoe sepr{aJIo c paAldyco}t rtpLIBI{3}Ibl r4 -' -152,45 
nn;

TOrAa rrapaHcrraJrr,Iroe r.{S06paEierrue 6yAeT IIaXOAI{TI,Cfl Ha IIOBepXHOCTII sroro

aepfia"rla; [oBepHyB rro,{yqeuHylo cllcrcrry na 180' Bol{pyr IIeHTpa I{pr{BI{aHbI

orrroor,rTe,rbrro IIaAaIOqeIO IIa CIICTONIy flyqfta .rlyscii, HaxoAI{NI I{OIICTpyRTIIB-

r{bre a.[etleIITbr"St{BuBaneHTHofr cLIcr€]\II{i

Ht ZHt t
---l-:+Pt ' I'1 I'r

rz - - L10,

r:t - - 320,

R, - 152,45,

R, -: 329,

1?, : 119,

fir : 100,

dt : 70,

dz : 210,

AI 1

Dr: -167,55, 
'rYr - r'

N:: - 1,

Dz : 210,
ffa : 1,

Ds : 10,
l/n : 1,51(i3(li8)'

I+ : - 152,4;-t,

.=,1,

:- 1 : 1,5.

cxenra 3Tofr cl1cTe1lr,l tlalra ua pIlC. 3, 6. Nlonrrro TilIiifie troBepilyTb MeIIIICI(

rra 180", sTo noSBo,qLIT yrrerrbrxuTL, cIo paSNrepr;I. Salrerult, qro paBeHCTBO

a6eppaqufr I4cxol\Iloti II ItafiAeHlloiil axsusaJlenrnorl CIICTeII Illteer IIecro roJIr'Ho

TOriIa, HOf;1a npe/l]\.reT ptrcflo.r]oi6err B 6ec6oHerlrlo6Ttr{ (lrlr uctinrcqaell TpI{BI4-

alr,ur,rii c,Tyrraii, riorl(a ,,p0itrler rraxoAr{Tcrl B IIe}Irpo TipIIBTIsIILI cIIcTeMLI);

3To cIIpaBe/ljII4Bo Ro Bce-\ C.rIyqa11-\, ](o1Atl BBoxIITc'r Io11oJIHI,ITe.rII,Hoe c{epI4_

qecHoe 3epr{airo, }re Brrocflqee c(bepr4secrrofr a6eppaqnra. ^(noc;re[]ICe 
.flBJIflercfl

purrour4irncrblo 6ucOepI4'ICCHIli irc""nn f epq6t'prclrtr [ 2], y Iioropblx c$epY-

n""r,u, a6eppaqufl r{cnpaBxeUa ro.1b1{o A.-,rE ltBv\ noiIorltcHI{i npegueta)'
14anrolrenne IISJIoitieIlI4g Ilpei(ilIcTa IIpI{Bolltrr ri fionB.rIeIIlI111 Cibepnqecxofi a6lp-
paqr{rr y AorroirHr4Te.;rblroro Bep]ia.rra, qro rlapvrtltier sIiBI{Ba.x(iIITrloc'rb' flo-
ATOyV IIO,TIyqeHrrar{ CIICTSIIa flB.IfleTCq aIaCTI,lqIl0 }tiBHBaJSIIT}IOft CH-

ctt:uoii. 
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flpunegerr crqe npr{rrep upeo6paeoBaHrrrr c.ro;riuort r.rc-xo4nofi cr.rcre}rbr
t-raua <Cyrep-Illrru,qr> [4] s Harrep_v Arfl ctrerirporpa{a c nueruuralr SoHycorr.
Ey4errr I4cro.IIbBoBarr. BLIrrle ofrucarrnrrii rrpLrr)lI BBeAerru.B ,qorroJrHI,ITeJrbHoro
BepxaJra c uynenofi a6eppaqueri.

Paccrrorpur{ }IcxoAHyIo c\err}' c riorrcrpyrirr{Blbrlrr.r a,rre}rerrraNrr{ (paaoreprr
B Jttr!, upeAlrer s 6ecnorre.rHocrrr, r. c. P, : oo) (pvc. T, a)

rt : 132,933,

r2 : 100,0,

rs : - 100,0,

132,933,

/i: - 228,77,

132,933,

t7 : - 100,0,

nr: l,
d' : 32,933,

ds : 200,0,

ds : 32,933,

dr : 95,837,

dt : - 95,837,

da : - 32,933'

ra : 1,5163 (FtB),

na: l,

rar : {,5163,

ils: 7,

fra: - \,

Lt -- - 88,707, A

ftz : - 1,5163,
ila: - 1,

:1:0,8.

,(o6anurr H cr{crelre BbrrryFi.rroc Bcpriairo c paArrycorr rs : - 88,707 (nou-
I{eHrpI4rIHoc c cucrelrofi). Ouenu4uo, traparicrra,rrbr{oe r.1806paiFierrr{e HaxoAuTcrr
Ha rroBepxrrocrlr c{eprr c paAr.ryco}r te : - 88,707. Llonepuelr o6a sepxa"na
cI4ICTelIbI ua 1B0o rr AotroJrHI4M rrr rreHrrcriorr r{B ucxoAHofi cucreMnt (pac.7,5).

\1
Prtc. 7.

Jrerrto y6e4urrcx HelocpeAcrB0rrrro, BatrrrcaR BrrrpaiFierruq A.xfl yr.xoBoft cdiepr.r-
.recriofi a6eppaqur.r r.rcxo4noir crrcrerrbr (crr. puc. 7, a) u enBrrBa,{errruofr clrcte-
urr (cu. puc. 7, 6), uro Srrr Br,tpa;neHr.rfl oxr{rra}ionrr. .(eficrBr4re.-rbgo, Errfi rtc-
xo4uoftcrlcrclrbr (l; : Hr) (no rfoprrl'"re. (1), yuurrrBar, qro tt : - rE : - 16,
f2: - ts: - fi, ll: kt: il,t: - nt), IrlIeClI

' trt 
- 3(arcsin $- arcsirr+-arcsin 5+rr:-arcstllL \ /.r1 rr tr2

"') + 2 arcsin 1l .i- arCS tn _/ 
ri

,(,"ur arinr.rra.rrenrnoft cr4creNrr{ (Ru : rs - IlaArryc Bbrrryri,toro eepxana) -
. tlt

Iz : arcsin -tr- U',
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TAe [Jt - trocJreAHuil yro.{ (yurtrnnaerl' qro 'R, == ''4u - R" Rz : I1+ -: 1?e'

Nz:-y'fs:Nr://):
IJ' :3(arcsi, +;-arcsin f;; arcsirr tr - a'csi" -.J+) -
- 2 arcsin '* * rarcsin ft '

flo {opny.narl napalicualnnoii onrl4Hrr HaxoArrl\t

| _ tlt _1_ t -,-l\--2. J-:-G:-"\,^-i-uu '"1 "' 
['t

, ol I I , I I \ 2 - 2: -l-r(Sn- n,-r tn-Tl=)- ii, -r'H,'

Yullrr,tear, qro N =- n, tt -' Rt, rz: Rz, t',: - Ra' ['1 : - R"'

tro.r yqI4Nl

L-L 211
-G:-I;-1i: L':- R,'

Ilo^ctanun SIIaq€1Iltr'Ie -I-, n rpoprrv'-rLl A'rrfl \z il U' , rIoJryrIuNI' yqI{TbIBa'Et

troLr--fir,
tlz = It'
llrrr,ruu cJroBaN[r, I,icxoArrafl clrcT€]]ril, uso6pa;Iieuuafl IIa prac. 7, a il ?t\Bu-

Ba"rrelrrHa.s (prac. 7, d) umero'r oArrrrarioB)'Io i,I.nr.r3"11]o^a6cppaquro' Iiou-
cTpyr{Tl{Brrr,re 3.rre\reHTr,r no.rryqerrrrofl sriBuBa.[SIITrroii cl'rcrerrlt tanonr't (paa-

nrepr,r n .at;lr):
lft : 1'

D' : 32,933,
N': : 1'5163'

D, : 77,293,

Ds: - 17,2gg, 
frr:1'

x', -_- - 1,

Dt : - 32,933,

Ds: -9;-r,837, 
No: -1'51163'

Na:-1,
Do : 95,837,

D, : 32,933' l: : ,,rr*
Ng - 1,

Pz : a, L.:. : Lt : - 88,707,'t - I : O'11'

cllcrerra trptrrolrrrl A",rrr cIIerirporita(tt-lu rr rlpyrIIr npu6opon, pa6o'r'tircu1u-x

c a.rlertrpoHrro-ourl{rlecrrrnr, ,rpnn-6paruoata.rrr}tir u re'IreBl{ar'rotrlroii ttlxttlltioit,
.g" 

"podyarcrr 
Brraqilre"rrr,rrr,rfr ",r,,.,i 

tfio6yca. llcnpan.rtertue c(tt'plnecrioii ii6ep-

paqrrrr A;rn uoi(o5rrr,r\ ctlcrcrr tro;Iier 6r,rrr, sccr,lIil coRopllILrIIIIr,IrI i(iitlio IIpI'I
glrcorioli cBerocl{.:It-; lrellocTarlioll cIICTLrltl,LIB.-lEX)TCtt 6o'rrr'tttlte pail[Iopl'}l BTo-

pr,rqrror-o 3eplia"rIil.

R' : 132,933,

1?z : 100,0,

fte : 88,707,

/?+ : 100,0,

Pr : 132,933'

Ra : 228,77,

1?z : 132,933,

Re : 100,0,
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B earinrotleHlle BaNIerrIrI, qro BI{aIIIIe csoficrn altBrrBa.-IeHTIrr,rx crlcrerr }ro;ricrolia3arl 6o.ururyrc trollolqb npl{ coaAalrlrrr uoBbrx cl{crerr, rlo3tsoJr.s.g BaMeriqrr,
'{IIIISbI na o4uofi rlapr(Ilt crcIi,[a Ap]'rurll{ c Hyi+irrbrrru cnofrcrgalru (rranpll,rrep,
c IIeJrbro r.rctrpaBJreHr{fl xporrarurrecFir{x a6eppaqufi). Boglroxrrro upeo6paaonu_
Hr're Jrr{H30Boli clrcrerrr,r ts 3ep}iaJb}lylo rr.nu sepKa.rrbHo-nrrrrouyio. irari",yc uey4o6un[I troJroi+ielu.Ielr SoHa.irlrroii noaepxnocrrr lroifiHo upeo6pasonarl,
B crrcrel\Iy c BHeITIHTIII Sortycolt. I\Ioxuo rariirie [peBparrrrb rioHr{eHTpuqccriyru
cr4crelt{y B Arlcropcrrpyroquii o6T ertrnn, a ran}rie troBbrcrrrL cBerocr{Jry cr{crelrLr(upuueprr [oBr,r[reHrrrl cBcrocr{.]rbr cr{cre}lbr rrpr{BeAeHbr Ha}rrr B rl,""ii. iii
1251). Cucreua, paccql4raH,Ia.rl A.II, lrerioroporo F(o'eqHoro tro.rro1,*e'r{ff nper-rlera' lIoi}(er 6rt:rr, upeo6paaonaHa B aFiBl4Ba.ireHT]ryrc c]rcrerry, IrclpaBjlerrrr]r1]
AJr.s Apyroro paccroffHx.E Ao rrpeAnrera.

Hon6pr, 1974 r.

,Ilrrrepa,rypa
l, l'. llonoa, Iionqeutpnqecxl,re otlrlriecrule crrrcreM6r rr

t 969.
M. l'epq6epzep. Conpelrerura, rcorre,rl,lqecHafl orrrrliil. II.. ll"[, 1962.
/1. Lantapos. lJoJroriorrHafi olrTlrfia. x{., <}laurrnocrpocurre>, 1g73.J. Baker. Sky and Telescope, 1951. i0, 219.

ux rpr.rlrerreHlle. M., <Ha1-riar-

2.
.)

4.



AAEM YHCCCP

lI SBECTIIfI FiPE,Il\1C}ioIt ACTp ooIISuIIE CI{ofi oECEP B AT oPIIII

Tou LIV, 1976 r.

ITEPBbIfr BCECOIO3H},Ifr CEI\TI'IHAP

TIO PEHTTEHOBCT(Ofl I,I TAMMA-ACTPOHOMIIII

17-1g oHrn6pr 1974 r. B HpHNclioft acrpo{usucecHoii o6cepnaropuu

AH CCCP oporo4r", l1opn,fi Biccorc'aur'rii Cer'luuap ro peHrrelloncrofi u

falrlra-acrporroMrrrr, " 
po-6ore rioToporo [pI4H-SJII{ yqacrl4e 55 CeIOSeX US

10 paa;ruuubrx rrayqHr,rx yqpexAeHlrfr. llnurlllarl4Ba cosblBa ceMIdIIapa upla-

lraA,rregaJra r(OMI{CSI{II trO ra}INIa-aCTpOHSIIIIU upu COBere IIo BlIear}Ioc{ep-
Hoii acrporIoMI4I{ Atra4enrrara Ira-vn CCCP.- -g;.p';re 

s Cosercriolr Coroeti co6pa.xucr, BeAyq,ue HayqHble pa6oruuliu

OCHOBHbTX I4CCJIeAOBaTe.rIbcliUX IIeHTpoB, rITO6bI O6Cy4Urr npO6Jlel\{bl, CTO'flIII,Ue

trepeA penrreuoncnofr rr ralrMa-acTpoIIoNII'Iefr. ornprr;r ceMI{Hap I{paTHI{1\{

BcrytrrrreJrblrbrM cJ-roBo*r Ar{per{rop o6iepnaropul{ a'.aAerII4x A. E- CenepHrrfi.

3aren 6r,r.no aaclyrlallo trr o6cyxi4euo 21r [onraAa:
(Peu:rrenoscnoe uaJryrICIIue co.rllleqllofr Hoporrbl (ericuepulreut)>l -

c. JI . MaugeJrbrrrraM ra 11. A. ?fiursnri; <l4cCre;lonaHl{e Hiecrlioro pe}IT-reHO_B-

cHoro r4sJryqerrr{fl coJrrreqHr,rx Bctrbtrxeri na I4c3 cepIIII <flporuoa> - M. U.

ftvnp"rqari; (faNIMa-us.TIyrleHI,e co..,.IIeqlIbIx Bcrlblilrefi (rHcuepunelr)) -
H: 6. flucapeuno; <BcnrturHr{ aiecrHoro peHrrelloBc*oro I4sryqenrnx (axcue-

puueur)> _ M. I,I. Ftygpnaqen; (llcc..reAoBaHae AI{cHIe-rHbIx I4croqHl4}ioB

iHecrHoro pellrreHotscHoro usryqerrrr.E rrtr l'IC3 <Hocuoc-428> - A. C' N{eruo-

por"*rf ; ilarariruqecrirre perrrrerroBcKr4e rrcrotIHI{ItIr (teopnr, o6eop)> -
P. e. Crouqen; <Peay;rr,:rarbl rIcc,rIeAoBaIIrIfl A,IcHperHbIx -pe,rreHoBcltl{x 

r{c-

,orrrr*o, u qu{syauoro peHrrerroBcHoro I,r3[yqeHLI.sD - JI. A. Bafiuurrefin;
<<Perrrrenoscxa.E acrporotrt 6ygyrqero (o6aop aapy6einnHxupoeHron)> -
B. I. Itypr, E. lI. Mocnalerrno; <Flonrre AoCrI{ilieHIIfl ! rexlluHe AereI(rI{-
poBarrrrfl M.trrKoro pelrrreHoBcKoro r.r3.rryqerrr4.ff) - A. A. forauon, II. tr4. Ito-
irar; <llpulrenerrue BepriaJrbHr,rx re.rrec6onoB Hocoro raAeHI{.ED - l'{. Jl' Eefir-

^rurj 
nP"rrrreHoBcnlle creHrpoclioflllqecnlle Iiorlil'rlelicbl CltP-Ql, CHP-02r -

c. 14. Ba6rseHHo r1 Ap.; <Au$SyaEoe rarrnra-usIyalel{ue (axcnepuueur, o6-

sop)l - E. fI. Maacq; <larrlra-4arrlpoBria anorll ([opruuponaull-s IaJIarirI4I{) -
JI. N,l . Oaeprrofi; <f{uclipernr,re uCroqHI'IfiII IiOcMuseCIioro IRr\1M3-IrtsJryrleHl4fl)-

e. ll. fair,nep, g. f. Itupu.,r.rron-Yrpruron, E. I,1. Jlyurion; <<T'a'rra-xrarrrg

cBepxBbrcoKofi-eueprlruu - A. A. Crenanqn, B. N[. BJra;1urrupCxrafi, IO. H. ]Ie-

-oop, B. tI. Oolrurt; <,rfartua-acrpollorlrlfl Ir slepHan actpo$rzaraxa> -
1.. b'. Itouapon; <Itocr,r.recrioe rarrlr.-r4,.xyqeHtrIe (reopua, o6aop)> -
O. O. flpunyrlHuft; <Ii nonpocv o Bo3rroaruoii arrHltrrr.rr{qlrollfloii npllpoge

rioClrrrqecrlrx rarIIla-BCrrurrrre^r,, - 11. 1'1. (Dolrrnrr; <O upllpo4e gr'I$Syanoro

rrs.irvseHrr_s qerrrpa fa;raxrr.lxll> - A. ,\. crenattntr; <0 xaparirepe IaNIIIa-

,rr.ryrerrx cyg X-3> - A. itypovrir,rrr; <I{tr6.iIrcIeIIrIe }iocxll'rqecFioro ra}I}Ia-

rr3.xl!-qeurrl c arreprneii E^;>"'100 llaa ua IIC3 <Itocrroc-1161 ) - f. N{. fo-
po;iilHcxraii u lIp.i <Ha6;rr.;1eur{c ril*r\r.-I48.-IyaIeIILIfl _rra trlC3 <F(ocnroc-51-15> -
b.'A. Boro6yen; <farr.Ia-acrpoito,u.n 6yllyulero (o6aop aapy6earur'rx flpoeli-
ron)> - B. E. HecrePon.

Hunre [pI{tsO]lIITCr{ IipaTl{oe tr{SnoilieIll'Ie }IeHoTOp6rX Ao}i.laAoB, IoCTyIIIIB-

rrrrr\ B pcAlio.[JtLrt'tlttl <I1[esecrlIfi KAOiI Ho BpC]IS]II'I CAarIu B IIeqi]Tb HaCTOx-

q,ero ToMa.
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rICC.rIEllOBAHr,rE rr(rrcTltoto pEHTt,t IIOBCnOfO lr3.rlyqEEIrfl
(]O.TIHIiT]HhIX BC[bItrIEFi II.\ IIC3 CEPIITI <TIPO|HOSU

O. lI. [ionptiri_Hrrrx, ]I.-II.-tiylpxnr1t.e.,\. C. ]Ie.alropancrrrii,II. A. Carexxo, B. II. lllavo;rlu, "I. H, rl),rroia

llcxyccrncullllc crrrrllrlnu 3err.'rr.r ceprrrr <IIporrro:> 6l,r.rllr rpexua3Haqglrbr
Airfl I{o}I[,,Ieltclloro rICC.rIe,IloBalttrrr{ co.:r]rorrrrbrx Hocrrr{qecrirrx.lyqeii, B oc06t,rr-
Ilocrr4 Bo Bpcrrrfl BCrrr,lrler\ lll. Cocrasuori qacrbro rrayqrrofi nporparrlrr,r ra<llpor,oaax) flBJfl"Trocr, na5'rlr,rrrra BCrrJCClioB ;riecrnoro (Ex : .:o -- 300 ,rrj
pelrrreHoBcliol-o I'I3.(]-qeHI'Ifl c norroqb() cUrrlrrr{irirflr{rrorrHoro cfle]irporrerpa t2J-Ilauepelrree iliecrFioro peHTreHoBCrioro rrB.-ryrrerrrrs rpeACraB..rr.rrer oco6rrr-r rrrr_
Tepec A"iIs IrSvrILrIlrLE ABtrIiIi{-rtrtrrfl i)rrepfr.rqrrr,l-\ 3.irer{TpoHoB }Ia rraqa.trbrrbrr 31.a-rIAr ConHeqIroI"I BCrrblllIIiI{ Ir CoAep;.IilIT IIHd)oplraqraru o6 ycrioperu{r.r q1c1.rr11
u rlx pacupocrpaIIeIII'Iu B IiopoIIe. 0ltlatio or;(e.xeltrrc {aarr ycrioperrrrs l),-rori*
rpoHoB or r{x [oc.]Ieilyloulero ABIr;IieIIHs (n c"ryvae a$senrranrrgro yACpHiiprrrr{qacrr4rl n6.ur,rer,r rroBeprrrocru co"urrqa) rpyAHo uponecrr, 6aaupyacl r0,rr,rioIIa AaHrlblx pelITI'eIIoBcliLIr ualreperuri. Ilalru np0Arrpr{rrr{Ta rrorl,ru.riil
rIpoBccrl{ TaIioc paBno"rle}II4e i(.rlfl rrrr}ioropr,rr paBBrrrr,rx co6urufr, Baperrrc,1.l)u-
poBailrrLrr rra crryrHr4riar (flporllo3), (flporHoa-2>, uyrel\r cpaBHr4TeJrr,troro
I'ICCneAOBalIrIrI AI'1Ha[rI{HrI penrre}ioBClirrx rr rlrrripoBo.rHoBbrx BCrrJrecHo]1.

O4rro ua pilccnrorllerrllyl_ 99qfrr,rfi (ncn,,rt,cn, p"r,r.rrroecxoro rr rrr.tlil)o_
BoJrIIo.Boro u3ryqeHilii 2.vIII L972 r. n 18 u.ac 40 nuu, uz) npegcraBJrero rrilpuc. 1. 34ecr, nprrBeAeHrr BpelreHHrre BaBrrcrrrrocrr4 criopocreii ara"u 11ponop-
rlr{oHaJrbrroro cser.rraHa It] B ArranaBone 4,0_g,6 raa (nepxuna xpunar);
cur4rrrrrJrJrflrluorrrroro cqerqr4Ha B rrrrrepBajrax arrepruii 35-52,52- ,102,
702-202, 202-287 r:aa (uerupe crreAyrorqrre 

^pruor";. 
a rari;rre nperrrerrn6l'i

upo$rans urrreHcr.rBrrocrr,r paArrorasryseunfl ,a ,airore g4t)0 tveq IBl'(uuxlrra
xpr.rnax). tr{urepeceu r.rrrnyJrEcHbrii xapaxrep co6urrz.s n o6nacrlr Erecl.rioro
perrrreHoBcr{oro ,qr{arraeona (18 \ac 38 }ril,n. - 7g \ac 41 atun ttr) n cpaRrrr.r-
reJrbHo ne4renurrii claA r4aJryr{eHrrfl B Ar{arragoHe aueprlrri 4,0_gi6 ree.
Bo scurecxe paAl{or43JryqeH[rr raHtrie ]roiriHo BriAeJrr{Tr, 6rlcrpyro rrMtryJrbcrry()
{aay, xoppeJrr'Ipyrcqyrc co Bctr.Ilec^or\r iriecrrroro perrrreHoBcr{oro r{BJryqcrrr,rfi,
Ir }reAJrerrHo cnaAaroqyrc cocraBJr.srcrqyrc (noc;re 78,auc 47 nun u?), prurtt*
Hocrb Itoropofi cpanr^urIa co BpelIeIIeNr cvqecrBoBaHrr.E Mflrrioro perrrreHoR-
cI{oro BoBpacraHI{fl. Cuelitp riecrlioro })enrreHoBcrioro rrB;ryqeurrf B Maricr{-
lIyMe I4]t{trynr,cuofr Saalr lrrreer crenetrrofi \apar{rep, r.r r4}rtryirbcurrfi Bcn,necri,
rIo-BTIAI{Moll{v, cBEBaII c cyrqecrBoBarrr{elr rrerc[JroBBr\ i).-renrporroB Ha Co.rnrloB oror upolreTriyrorr spelrerru [4].

Bra4 cuenrpa rro AaHHETNT r,rBrreprrrurii rra IICB <tlporuoa-2> (crrourrran
rlruza) rr tro /IarrHr,rrr r{Br.repeHufi ua tr{c3 oco-7 (rrrpuxonax rrrrrjtrpeAcraR-
JIeIr tra pnc. 2. Xfeg.rrenuaa qacrb pc]ITr-erroBcrioro BcrrirecFia BepoflT]ree tscero
BLlSBaHa TCIIJIOBLIII II3"[yrIeHI,Ie]I eJIeliTpoIIon ropauefi o6".tacru, o6paaonatrrrr,rlt
B pesyJllTare tror"xoqeHllfl DIIeprIIu Heretr,'IoBltx eJlerirponos [5]. Paccrrorpe-
HrIe II{Ha}II{HI{ paAI4ocrIeI{Tpa Bo nJle\r.a I}accrrarpr{Baerroro co6t'nun rilri?rie
troBBoJr.EeT Br,IAeJIurr, IIeItoTopLIe oco6erittoctrr, CBqaarrrrr,{e c r4Nrtrylrcrroii rr
lle4nerrnofi $aaanru.

puc. 3 [prrBeAerr ctrerrirp paAuoua.-l\rqeurr.E B rroilre]rrrr BpelreHrr lS rtac
40 nun, (nraxcurrvlr r.rnruy.,rr,crroii {aau) fi'18 .{ac 4g ,,twr, (noc.ne orioHqilrirrr
urrEynLcrrofi $aarr). -B nepnolr c..r\.qa(r rra cnerirpe BrrAeH <rop6> B par-roHe
rlacror rrop.sAria 5000 XIery rr Herioropafl Boapacraronla_rr n cropbuy 6o.{brriur
qacTor cocraBJr.rIlollla-s. iloc;rt' olioltqrlrlrlfi 6r,rcrpoii {aar,r rra,ryveutrre B par-roHe
<rop6a> oc;ra6enaer Brraqrrre.lblro crr.rrrrrrcc, rrnr,c;r, o 6nra" ,roporHouorrrosorl
o6nacrlr. rlosrolry lroirirro cBrrBl,rBarr, Hil,,rrrsr{(, ilurta B poqro"rerarpe c o6pa-
SOBaHr{eN{ HCTC[.rroRbTr S"rrerirpoHoB B rioporrc colrrrla, R To Bperr.E HaH BO3pa-
crarotrrar{ n cToporry 6o;rrurr.rx qitcror cocraB.'Ifrroura-a pallrroctreqTpa c6ope:)
(roorBercrB ver .reu"t oeoti qacrrl pcrrrroIIoRC ri oro Bcrr"rlec ria .
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3aBrlcrrlrocrrl PerrrrL\lroncHoroII
VIII 1972 r. n 18 "tac 40 .trun,

l'nc. 1. BPcncrlur,tc
Bo upelIfl Bclihilxrlr 2.

Taxa.s )He natrecrBCHIIa-fl cBrlsL oco6erlHocrefi p9lrl9]lo-Bcrioro tr{ paAI4o-

BcrlJreclioB, Hatrprmrep, Ha6rroAanacb u AJIfl co6blrllfi 11.VIII 7972 t. s 12 \ac

18 nun t 72 'Lac 35 nuu' U T .

HecHo"rr,rro r{Hofi xapaHTep BoSpacTaHI4fl }Iiecr}tolo pellrrelloBclioro I{3iIy-

,urrr"-i.n6rrr4a.rrcs Z.VitI TSZZ r.,2L uac 4.,t.tttun U7'(nperta rlalicllrry1la

uCn;reCra). Bpeltcuurlle BaBI4CI4[IOCTI{ IIOTOIiOB pCHTTeIIOBCFiOTO IISJIYqeIII{'I

B r.rHrepBaJIax elreprl'II{ 35-53' 5rlj-1U2, 102-203,203-28(l h'6 rrpI4BeAcIrE'I

,r,, pr". 4. Ila srot\I )rie pr4cyHrie npeAcraBJreHH satsI4CI4IIOCrrI OT BpeIIeHII AJfl
r.{}IreIIctr4Brlocrl'I paArrorlBflytlsl'" Ila qacrorax 410' 74L5 u 15 000 tleq 16l'
i;p;";.p"ofi oco6enHocrbro yriaaarrlioro co6rrrll;r EB.rr{crcrl guu'relrrr'tii ari-

"irorr.r,rtrorruntfi 
cua4 (ls ) s-t't'; rAo l0 =' L0 nun) Ro Bper{eHrlorl upool{'ne

pL,HrrerroBcKofo BCrr.rrecxa_ (r\reirnolraculra6libl0 Bapl{aqI{I,I }Ia }ipIIBbl-\ ::lil.]11X
BpaIIIgHr4elI CUyrnutia). CrCgyer OTIteTI4Tb TaIiilie 1rOCTo.sIlCrBo OTllol11('IlIliI
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Puc. 5' Clcxrp ?}iecTl{oro peIITreHoBCI{oIo ll3,IyqeIIlIfl BCIIJIee}ia 2. vIII l{\72 t. rts21 loc

45 aur.t. liT

ptrc. 6. 14a0([orr,r paA]ro]t3.rryqeEH.fl ]la ]iapTo qacroTa - Bpo]\rl lIjIfl c(]6hITIlrl 2. VIII
1972 r.

CHOpOCTefi CqeTa peHTIeHOBCIIOIO CIeIiTpOIIeTpa B TpCX trepBblx HaHaJIax' riTo

cBr{AeTeJrbcTBycT o rrocToflHCTBe sopurr cIIeHTpa B TeqeHr4c Bcero BospacraItl4fl.

CueXrp B 1iraHCI,IItyIIe peHTTeIIOBCI{OrO BCUJIeCHa trpeACTaBJIell Ha pl4c';).
fllasHoe IIaAeHI,Ie I4HTeIICI{BH0CTI4 }I{eCTItoro peHTIeIIoBCHoIo I{3IyqeHufl rIpu

HeuBMeHHo}yr tror(aBaTeJre cneKTpa (n cteneurtofi antrpoHcl{ilIaqlrrd) IIa146oJIL'o

ecrecrBeHHo o6rflcngercfl trepe}{etrleHrre}I I4SJryqaIoql4x aJIelirpoHoB B llollee

trJlorrrbte cJIoI{ I{opoHaJlbrrofi rrJraarlru r{ IuaJlocrblo norepb aHeprrd[ orAeJ]LIILrx

sireHrpoHoB (ronxan NlI4IxeHb).

flpyrora r,rHTepecHofi oco6euHocrbro pacc]IarpLIBaerIoro co6hlrll-s -EBJIflercr{

ror-$axr, .Iro npo4ulrll paAldolls.IlyqeHufl lla qilcrorax 15 000 u 1415 llarg
IrMerOr Soprry, CXOAIIyT c pel]TrelloBct(ul\I BoapaCralltrleM' B To BpeM.E ltali IIa
qacrorc 4i0 

-ifr,,g 
octiorHoii Bcnreclt paAIIoI.Is.rIyqenufl IIpl{xoAlrrcfl Ha 1[poHr

peHTreHoBcnoro BcuJrecxa. HaJluqlre AByx I{ol\ttrollerrr B trIexautrr3lr{e 06pa3oBi1-

HI{_q paAuousryseHufl rto?l(rro Jryqurc Ba}reTI{Tb IIpU aIIaJII{3e AI4IIaXIUI(I4 pa,II'IO-

CtrertTpa. Ha praC. 6, r4c Ha ltapTe qaCTOTa 
- BpeILE trOIiaBaHLI JItrlHItI{ 11o-

CTOrrrrHoii cBeTl{t{oCTI4 AJIfl AaIIHoIo co6L,ITII-fi, }Io}IiHo oTIIeTtr{TL' ABe (Bcpmn}lbl):

oAHy B o6racrr.r 400 Meq r{ Apyryy B o6racru 3000-10 000 }lIeq,l\{o[tuo u1ie4-

troJroq{rrrb, qro ((Hr.raFioqacrorHr,tfiD rrrlri cBflBaH c {aaoii ycnopenl{-s aJICIirpo-

EoB, a 6oree xoporrioBoJlHoBafl qacrb orrpt'AcJl-serc.q ctlNII{l\I $arirolr cyqecrRo-
Barlu.g 3T14r 3r-I€IirpoHoB B l(opo]re' fd"rure'irr'rtoc1'Ir rr DI{cfiorrcHqrraJrbrrr'rfi xa-
parirep cua[a perrrrerroBcrioro r.r3"rlyqerlllrr rloryT 6r,ttr, o6tacrteurr xpaHeHne]I
SIIepu4sHIJxeJIeIiTpoIIoBB"rIoB)/IuHeII[epeNlCIqeIII{e\{sTofiJIoByUII{uus6ojree
rr.rroTrrlrx B }{e}Jee D"',IoTH6Ie cJrOr4 aTrrocseplt.
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1. H. H. Boao7uaee, A. II . Bopo6ueo. II ..I . I-puzopoatt yp'

1973,13,801.
2. M.II . fiyApnaqee' A. C. Meauopaucxufi, Lt[. A. Caaeuxo,

]Lolluu.. fc6ltarucrual{ r{ agpoEo}rr{l, 1970, 10.
3. World data ccnler A. Rcpt UAG-21.
4. J. C. Brown. Solar Phvs., 1971. ,8. 489.
5. World data center A. Rcpt. UAG-23. p. 3.
6. World data ccntcr A. Rcpt. UAG-28. p. l.

IcolrraLuetlr 3lI It ilSpoEolIlIfl ,

8.13. Carupuoe, B. M.Il[a-
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ICC.TIEIOBAHIIE AIICHPETE bIX IICTOTIHUROB
}r(ECTItolo P EIITrll Ho BC [toto IIB"IIy rIE Hil.fi H:\ tr{c3 <<Itoc}roc-428,r

.-I. C.. Eparo;rro6ona.-lh..tyrinl;re, -\[. II. [iy;lpnsues,
-\. C. t\Ie;rnopaucNrrr"r, II.'.\. CascHrro, E. iO.' fOirno,

R 1971r. B CoBercliorl CoruBe ua IIC3 <Fiocrroc-1r28r 6u;r npoBeAerr Erictre-pI'IrIeIIr tro u3yseHuro iFiecrFioro peHrrerroBcHoro u3JryqeHufl 
-(Ex') qO ,';,il

"rroIia.TbHhrx IiocMr4secHr.rr ucrorIHurioB. Sror eHcuepirlreur oc),qecrBJr.r1._IC.fIc rolllotr{blo y3fioHarlpaBJeEHOro cqr{Irrrr.l"irfr{IIoHrroro cnerirpo}rerpa, cxe}Ii]-rr'rqecrroe r.rso6parrrerrue rioroporo rroHasarro rra prrc. 1. Perr,rcrpaqrrfl r4 rr3\re_peI{IIe 3}Ieprrll{ peHTreHoBCI{AX IiBaHTOB trpoI{SBOArr.Irocb c trorloqrrto cqu}ITIr.-I-
JrflrlrroHrroro }ipucra"l.ra csl (1'l) (glraucrp g0 tru, ro.rrqrrHa 20 .u,n) 

" +"r"-s.rlerirporrHoro vMlroEir.lTe.'rn (D3)'-52. c qe.rr,rc oc;ra6.relus $ourrnoro p"ir".o_
rroBCrioro r43.r-l'qeHufl, riprrcra.r.x csl (TI) 6rrr ortpS-aien n,ocirurrrorl aaqlr.roir,cocroxnleff u: no.tr,sparroBoro qu.rrr4rrApa 3 (ro.nriluua 25 aul ,, orror,,l"ori"lqoBoro cTeIi.ra C, norupr,rir ui-lIIoBpetleHIIo flB.rrr.rlCfl cBerorlIJoBo;Iolr lre;+iAy
Iipl4lcraJr'[orr n (DDV' 

-Yarian HtlrrpilB,IrcIIIrocrr, npr.r6opa oc]'qcrlB.irfl.-rrtlcb 11l(,JC-BbI[I ]ioJr'rIrInlaropo[I 11', pacuo.'lo;tieIIHLI\I IIili{ cqrrHTrr.rr.-rEr{rrorrrrr]lrr Hprrcra..r-.rolr. Sror Ho,r,irr4Nrarop 6r,r"u utr6parr r.ra no.'rr,tlpillroBrjx rr,,irrrr, , oo".o.nrrii.,
rrr4parrlrAaJlLH)''rc .lUarpalI[Iy ]raIIpaB.lerrrrocrr4 c pacrBopa]rr.1 rrA rroJroBtrrrre
Br'I0orr,r 1,5" ,i 15'..[.'rx ycrpa]reHrrr{ tforra. cnaaa]rrroro c Baprr2ierrrrr,rrrr.r qa-
cri'rqalrII (riarr r'ra-ea HenocpeAcrreH.rorf pr]rrrcrpar{r,rr{ rracruq, rari trI conpo-Bo;riAarou{rrx Lr-\ BTopr4qril)rr pe}rrreHoDcrtrl\ TiBAHTOB, O6paaonarrlrr,rr B 3a_ullrre), Bce ncpequcJlelllrlie tsbII[e ).rIe]IeHrbI, Hporre' o3y-52, onpy^urrrJa
CO BCCX CTOPO}I iIBYrrg I.IACTIIACCOBI,IIIII CqIIHTI.,I.II.]'{TOPATll[- IIC-I i" ilC-IT,
oCyxl('CTBJrfl IoIqII]I1I (3a rqrrT V it rrTrrCOBIal{crrtr{r{lII{). Cneronrre BCII},ruIHII
n IIC-I perl4crprlPoBtl,lucb rptl.,a doror;rorirporrur,rlrrr ylrHo?rilrre.rr"n11a o3)/-j3,a crr6nrn.s s ilc-I I - parree vnolrflrrvrr,rrr yltrroirirrre.lerr oBV-52 rrp" ,rrrlcI{r}IaJIIi Oey-52 or rIJacr.\ritccoBofo cllr{urr.I.;I.rlgropa or,le,rrxJrrror, or cl4r}t1-
'r1oll' BbIsBaIIIIbtx Ilcrrt{lllIis\llr n CsI (Tl), npI,I rrorroqn e.irerirporrrrofi cro]rbrpasl{eJreHr4fl Crrr}r:l"uoB rro tlnprrt - 

p:lI BIt . Br,rle.rrerrrrr,re r{rrny,.1,cr{ orilC-II cyllrlrlpoBaJlrrcb c I4ully.rbcfllrr{ or IIC-] B c\e\re .ltCll u sarelr }rcrro.fb-
BoBtt.rlrcb B liasecrBe (Baflpora)) npu pLrrucrpar{r{Ir coorBercrByroqldr l4Arly,rlrr-colr or cr{r.rrrrrrJrJr.aropa CsI ( Il) . I{oaanpeqerrrrbre r.r}rrryJrr,cr,r or tscnr,urre}iB riprlcTaJr.'rc aHa.rrl43trlp0tsa.rrlrcL ro a_\r[.[rrTvAe c rrorroxlbru I].flita nopor.oBrrlx
vcrpoficre I4 cerlaprlpoBA"rlrrcb B IIeclio.rrbHo alrnJrrrry/lrrbr-\ ulrrL.pBa.rrots, r,qerr[c.Ilo arrrx I{rln.y.rbcoR, sapeI'IICTpLIpOBalrilbl,\ B eAurrr4r{v Bpe]}rerrrr, u3lrepff-
JI0Cb, HoAr4poBa.rroct, r{ rrep0Aiir}a.rr(]cL Tc.:Ierrrc'rpuuccnofi crrcr0rror-r.

onraca,trr,lrl sbtttt. nltu6op R cocraBe riolrn.relica perrr.ero-acrpolrorrl{qc-
clioli an[apalypb], BIi,'tloqtlloqero Jorro.rllrrrl,rbrro perrrrerroncnuii To.irecHotr
A'rLi sHeprl{r'1 2-30 A'r_6, llRe3j{}It,rr-r Sorolrcr:p, co.urr,.vr*rii rr .rvrrr11,rr,i ,la'rurnu,6rr.r ycrauoB.'rcrr rril 6opr.v c[-vrrrr,{iia <Hocrroc_1r28D tl]. Cnvrrrurt 6r,r.u Ba_trvqerr 24.\'I 197 I r. rra op6rlrv, 6.rlrarivru ri Hp-vroeofr, u1 u,lraor. o,rorlo2lt0 n'"'tt, Il.uocltttcrL op6rtrr,r c.,yrrrrr,ra 6r,r;ra rrari.roireHa ri n.rrocrroc.rr4 3errHoro3riBilropa no.1 \'r.rrorr 120. IIepr,rol 06parqt,irrx cocraB.ir.rr,r gg.tttgt,. ocr, op61ri,r
nl)tqecclt poBil.ta c aarrtr\r'l.il,rrrrrrori vr.:ros9r"r ctiopocrrrro 11oprrAria .1+,5" n cyrrirr.
CnetirJrolrerp itiecrlioro perrrrLrllollcliorc, rra.ryqirrr.rfl 6l,r.rr ].crarroB.rrorl r1ri. trrollalicr'Il\IYII;lllilfpilrli\ll,l UilnpaR.rrclllrocril nltu6opa 6r,ur iloCr.ofllrrro lra11paB.iterI
B SeIIIIT' a Ii{t-r.'tI{ jiO,l,lIlItAl'Ol]il OI)IICIIT]IJ)oRillIhI llel)ni-]Irr(LIItV.rIfl[)IIO HilIIpaB.rIe-
ILI() rIo.Ilora cIIYTllutia. Tarilnt o61ta:ol. ts Teqertlc riarril{ofo Brrrlia upu6op
cliilllIIpoBa.l IIo lio,rlt,qenoit [o.1oce 3B03JIIoro rre6a, lrrnltrrrra rio:ropoii 

"ournu"-c1'RoBa'[a I]o,'i]Io\t\r pticrl]opy 6tl.-tt tttt't o c(]qL)rIIIr{ i'lI{a r])arr\rr,I rrafrpilB.rro}rrrocrrl
lI cocrtlB"'Irl.'rrt ilO'. [i.'tttl'o.1aprr nl)elleccrirr op6ulr,r rro.Toca ola]rul)oBlprrrr
It('i{,'l('llHo nt'l)['rteqa'-]itcI) or RI{Tria ri BIITTi\-, rtro IIoiilro.ilrl.ro rrpoc]\rorpcrL
Il rt'q(,1Itr{e:,ricIIirplrNelr?il BIraqLirLr.nr,rtr,tii ),rrilcroii rra trr,5t,crtor"r cdi.pe,.
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[ig B uacroaqet Pa6ore PaccMar-
puBarorcfi Te JIOXaJrbIrhIe UcToq-
rrEKE )r{ecrHoro peHTreEoBcHoro
uBryrreErfl, Horopble 6nnu aapo-
rrrcrpupoBarbl aluaParYPofi ua
l{CB <Hocuoc'428>> trptr cHaEuPo-
BaEtru o6nacra lananruru c ro-
ollAulraraMu ZIr : 330 -+- 360' u
bir : 10 +- - l2o. Eru cHaEEr

ocyq,ecTBJIflJIUCb Ea trepBr,rx 50
BUTHax o6paqeutlx ctryrHuIta,
trpuseM AJIn AeraJlbuoft o6Pa6or-
xu 6rruu Baflrlr 2, 15, L6, 77, LB,
37,32,34,35, 49 n 51-ft BIrrr(I1.

AuarzaupoBaJlacb uu{oPltaqua,
oTEocflqaflc.E r( TpeM aMrlJrrrryA-
E6rM UETepBaJIaM perrdcrplrpye-
IlIbIx trMtryJILCOBr I{OTOpbIO COOT:

BercrBoBaJIIr SEepreTr{qecHzM Arra-
rraSorraM pellrreHoBcHl{x I{BaHTOB

40-70, 70-{90 u 190-300 raa.
OcnosHas lracca co,6r,trzfi, Pe-

rrrcrprrpyel{rrx upn6opoM B rroJre-
Te, rll{eJra $ouonufi xapanrep rI
6mla, lro-BIrIAr{Mot\Iy' rellerr'IqecHIr
CBfl SaHa C IOTOI(alII{ 3apfl i+(eIIHLIX
qacrurl Ha rpacce troJrera (yponenl
Soua n.iranuo MeHflJrcfl c reorpa-
$uuecxoft nrrapotofi). Bospacrauufl cltopocrei c'Ieta B I{a}Ia.rTax, na6lro,qa-

eMLIe Ha oTAeJILIIbIX cltaHax tr cooTBeTcTByIOque IlepecetleHl4lo JIOI(aJII'EI'IX

UCrOqHrrnoB AtraIpaI\INIOii 1ratrpaBJISHIIOCTU CIISHTpOMerpa' HaxOATtiIIICb Ea

ypo"o" 
"ryqafinrri {nyHryaqrzfi {ouonoft unreucusHocru. floarony AJrr 6onee

4OCrOnepuoft perr.rcrpaqur.r Jror(aJrr,Irbrx uCTOqHtrr(OB UU$oplraqufl' troJlyqae-

t\rag Ha I)aSJII4qIIbIX BIITHaX I{ B paSIIbIX SEepIeTUrIecHIIX trIITepBaJIax, B He-

HOropLIx C"[yqafx CyIIIIIIpOBaJIaCIT.
Ha pllC. 2 uprane4eHrr npOSrzlz orItJIoHeIIIIg Cp_e4nefi CHopoCrII Csera B ull-

repBalle arreprufr 40-190 neo or cpeAHero ypoBE.E {oua, nolyseHHlle Bo BpeMff

HecxoJrblitrx cnarloB. Ha nepxueft xpunoft upune4enrr ycpeArreuufl ^:ru^?,
75, 16,17, 18-lr Brrrnax' na cpe4uefi npunofi - 

ycpeAEeHLIs rra 31 , 32, 34,
35, /fi , 51-M nurHax, a Ha Hr{Eirrefi Hpr.rBofi ycpeArreHbr Bce repequcJrellEbre

CHaIIbr. 3rm npranr,re [l]eAcraBJl.srot CO6Ofi rtrCTOIpaMMbI, rAe IIO oCII opAI'IIIaT

oTJIolrieHbI cpeAHIIe cr1opocrlr cqeTa, IaBMepeIlHbIe B TeqeElde S-Cexyn4usrx

UHTepBaJIOB IIa paBJII,IqHbIX BUTItax. PaaUnqnr,te CI{aIlbI CI4HxpOHnBupoBa-

Hr,r rro BpetueIII4 trpoxo?r{Aegl{ff oAIIoIo II roIO 1rte yqaCTHa ne6a. IIIrpuXo-
BIiMrr JIIaIILIflIIII rla pI{CyEHe orMeseu},I ypoBIItr douOnrrx Cnopocrefi CrIeTa'

B nertoropr,tx rorlr(ax [pIIBeAeHHr,rx (prIBhIx IIoHaBaIIbI CpeAHeHBaApaTrIqHbIe

oTr{JroHerrrrrI toHa.
Huiriu.ss rzcrorpat\rlra Morrier 6r,rrs paanox{eHa Ha Aec.flTb rorleqlrblx racroq-

EIrnoB, TpeyroJrbrrbte upo$u.uu ,ioroptt, Taniile trpeACraBJIeHbI Ha pilC, 2.

Jloxanrsr,rlr [crosFIrIHarl ?NecrHoro peHTreHoBcItoro l{SJlyqeHtrf' Saperr{cTptr-
poBaHHbrM na onyrrrr,rrre <Itocnoc-428>, nplruracbrBaerc.E ycJroBHoe 06oBHaqeHtre

i{ocuoc IiX (hard X-rays) .ht : tl, t\e n - nop.aAr{oBr,Ifi Ho1,ep ucroq-
HtrrHa, ylia3anul,rft Ha pr{c. 2. flerrorop},re uB racrosH}IltoB, orrlerreuuhrx Ha IrI{iIi-
rrefi HpuBoii puc. 2, orqerJII,IBo BI4AIILI II na o6el4x__tePIlI^{x IIIcroIpaMMax,
gpy"r" x,e (rarpllorep, Itocr{oc llx J\! [i, ]tocuoc Hx J\! _9) 

npoc.rerrirdBarorcfl
,oougo ua oi1roft se nux. floc;re4uuit $aHt lroirtet 6rrtr, o6'r,scrten ur.r6o. uepe-

IreHrrocTbro I{croqHuna, II,160 reM, qTo 6.rraroAapfl [peqeccuu op(trrbl ucroqHnx
yxoArrr r4B troJrrl 3ltelrr{fl np1r6opa. IrI ra, n Apyra.H trpI{qII1rLI, tro-BIIAI4MoMy'

r/r1 I LIan. ltpr,tucnoft o6cepBaroplru, r' 5{

Puc. 1. Cxeua clcxTpoMsrpa i(ccrlioro pcrlT-
reEoBcr(oro r{SJryqeErlg
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IlNreroT lrecTo B paccMaTplrBaer{oM cflyrlae. 'faH, noapacTaHlte u6fiuau I4cToq-

,r"iu Xo.nro. FiX N b upoenrupyercx ua paiiou IJenrpa palaHru*Ia, xo-

ropnfr Haxo/urrcfl " ;;;; ,pi""" ,rproopu roJrbno Ha nepBbrx Br,rrnax. A soa-

MOlitiHOCT6 CIIJILHOI{ nepe}IeHIIOCTIiI UCToqHlI}ioB IIoATBep}IiAaeTCfl Ha6[IoAeHueM

Bonbuxr{r,I - pesr{oro rr fiparHoBpe}reHHofo (< 15 cex) _Bospagralll'Ifl 
cliopocrlt

;;;;";-ironr.rr" rra6.uroge,rarr rrcrocHuna 1tocnioca HX Ni 14 na 15-rr BrIrIie

(ua nep*rreft rncTorl.rallN{e B srorl rlecre rlpotryc( uut!<-rputrrlul'i)'
' Ha paccrrarpr4Baeoront yqacrHe ne6ecnoit c$eprt cocpeAoroqeHo olio'TI0

20 ;lucnlretlrblx l{croqHliltoB' saperl4crp\4poBal]Hl'Ix.B ArrarlaSol1e 2-6 xx IIa

ilra.lolr acrl)ouorrlllrecliolr cnyrurrne uriuRU [21. tsnuAy 6oltsrrroil ililorllocrll
lrflrrirrx I,lcToqHl,rr{oB, npeJIBapI4TeJIbHa.s u4eurudluriaql',Ifl Ilx c IIcToqIlI4HaNlId,
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I'A.II,TITTII qEC R}I I1 P I] HT f I]HCBCKI{ E I,ICTOIIHRH TI
(oB3OP)

P. A. Crorrsos

, ^^Cor.rracrro 
rperr,elry raraJrory <Vxypy> r

100 penrrexoBcnu\ ucrorrrrrrno;. flo Lroelr
JII{T}, TpI{ qeTr{ux fiJracca:

Harrreit laraxrurie ulreerc.E or(oJIo
lprrpoAe cpeAtr rrr{x Mo,{rHo BnrAe-

{. ocrarnu Bcrrr{,oe* cBepxHoBhrx. Bce eru o6texr:r,r (rx 6o",ree Aecrrr)6r,rnra zasecrrrr,r paHee rro prrAr,ro- tr orrrusecxolry l,ra"rr]ryesraro. peutregoBc6oe
r{sxyqeHl'Ie BoslrlrNa,er B rA3e' rporperoM [o renrneparyp nopfiAr{a 100-10?'Kygapuofi no;rsofi. Ygapuan BOJrrra Bosrrunaer Kali pe3yjrbrar c6poca o60ro.r*
sBeBAbr IIpr{ BclL{xlHe cBepxrrosoii u ABr{irieTcff, rra.pe6aa ,ra c-e6, or"^ururg_nbrfi rae.

Peurrerroncnr.re rra6;rro4eHr4rr co cnyrrrr{Ka <Ftonepurx) E c par{er troBBoJrr-IOr [oJryqurr, npocrparrcrBeHHyro^CTpyr{rypy arzx o6r,errron c roqHocrbro ,qoH€CHONI,RI{X VT"TIOBI,IX }\TI{IIYT. OCTAtXTA BCIIrIMEN CB€PXHOBbIX ITSJI1nIAIOT
B ocHoBHoM B 

^rsr.',oru 
peHTrerroBcltoM Atratra3one. gactr, ,re "r, ,ro sroii opu-qlrHe He na6"irroqa.rracr, c <Vxypy), cqerqrrFiE rioroporo qvBcrBure"rrrrubr Jrtr{nrbx Qorouan c arrepruefi, rpeBr,rmarctqefi. 2 nao.

2. <N{o.nogbre, rryjrbcaprr (4na rdcrosHu*a: n F(pa6onu4noft rynraun ocrw yrn llapyce). llx cuenrp flBHo rrererronoft, ,r"ryu.i*" 
--J5rro.rpy.r. 

[tpouepeHTrerroBcnoro or.nrax ua6"upAaercfl raHirie ny.[r]cupyrcqee ollrurrecHoe trpa[r{olraryqeuue. ?ro, r{aH w Bce pa4nooyrr-cop"r,' "6"rarpoBpaqaroquec.E
saMarH{qeHur,re ueiir po}rirbre aBeaArr. }Icro-ruuxont arep.rnu .sBJrfiercrr Bpa_qe{ne .rreiir:pouuorl snesgr,r. Ha6.uro4aercfl BalreA.rrenrre Bpaqetrrr.rr.3. Anripequpyrcque o6r,exrr,r (uo-nugnuouy, cartui lrHoro-rzcfieHgr,rfr
I{Jracc raJranrr.rqecntrx peHrreHoBcrirrx rcrus,runou) uaxyvarcr 3a cqer Br,rAe_
"IEEIIfl SIIEPTUI,I fiPI{ IIAIEITI,II{ BEIqECTBA HA PEJI.STI{BITCTC(EE sBEsAbI _ qEPHBIE
lILIpbI' rrefi'rponnr,te SBeBAr,r u, llo3[ro[iHo, 6err,re HapJllrntr. Ho gla o6paaoaa-rrr{fl lnoqrroro perrrleEoBcrioro r{croqrrrltia reo6xo4Znro, vro6rr tra4a,fio MHoroBeqecrBa. Ilrorsocrr, lferriSBeSArrofr cpe4ri oqenr, MaJra, noarorl1y ax6peqrrrrua 0AIIHOSIII]Ie pe,r.arI{BrICTcriue SBeSJIBr He }IOTrier trpr{BoAu T6 r{ cuJr6HOlt{y
IterrrfeHoBcriolfy u3,'ryqerrrrro. cr,r.rrtna.a aHltpeqrrrr BoSMoiriua Jrumr, B recooi.i
rnofinofi crrcretrre, Bfi,.ircararoL\efi rrapx4y c peJr.Err{Bucrcxofi E HopMaJrruyro
lpealy. Jlorep-rr ]{accr,r uoprra,,rr,rloft l onnoonerrroft (vepes BHyrpeEgroro rorr1yJarpaunta rIprl BtlrloirIleflrrlr rloJrocrz Porua uJrrr rrocpeAcTBoM aaea4uoro 

"e"p")l(aeT BeuIecl'BO AJrfl aHripeqllrr.

l. Anxpequa ua ueiirpouuyro BBeBAyIl peHTreHoBcr(rre Ilynbeapbr

IIpra nallerrrlrl Belr{ecrsa c 6ecnoHerrrrocr[ Ha troBepxHocrr, uefirpourrofi
sBeaArrr 6ea nrarrrrarrroro no.rrfl oHo pa3roHrrercrr Ao criopocrefi [op.EAHa y, cn o-
J)ocrl{ cBeril_' npn }'ilape o rroBepxHocrr, Br,rAeJrfleTc.s Ao 012 mcz rragaroqero
Beln,ecrBa.'I'aH liali n^oBellxrrocit, nefirporruofi BBeBAr,r vpeanrrvaftuo ilra.rra(pa4uyc paBcH o : 10 niu), ro na6.rrogaerraa cBerr{lrocrr, (L - l}s6 -:_
;- 10:'8 ape/cer) -rro;tieru,"Ilyqarbc-s Jrrrrrh npn Br,rco*ux rerrfleparypax rroBepx-

rrocrrr f --1 10; 'li.1a erorr rrer(o y6e4urr,cr, uctro.rrbay.E 6opuyry'Cre$aua^_rro,lrl,qrlaHa). IJ AeucrBl{Te.rrLEocrrI cDer{Tp ugnyqeHug rre .fiBJr.EeTcfl trJraEHoB-
cr{r4[{, r{ Te}rlepaTyl]br eqe Bbrrrre.

floreauo BBecrrr troIIflrue xpnruvecnofi aAArrrrrrorroncHoft cBeruMocrrr.
Ilplr c{eprauecxrr-crrlrl{erpnuuoli aiixpeqrr crrJra AaBJreHu.rr cBera Ha traAaroqee
(no.rnocrsro r{orrr.rBoBarrrroe) re,rr{gc,1uo otrpeger.Eerc.f, To}rcoHoBcntrM paccefl-
IIrIelI ]rA siteltrpollax lr,.: crQ/c : orL/4nti2c. C gpyrofi ctopour,r, peJrflrtr-
BI{crcHa;I BBeBAa nprrrrrrtrBaer flporoabr c cu"rloi{ I"'rn" : GMmp/R2. Ilpo_
TOIILI rr DJrcItrpoIIr,I B rrorolie anHper{Epyroqeto ra3a cB.sBaHbr aJrer(Tpocrartr-tlecfiI4Mu crdJlarI[. Cpanruraan ABa BLrpamelrrrfi, BrrArrNr, qro cBeTrrrrocrb BBeBAbrrc Moir{er rrpeBrrrrrarr, tr*,p,r, : 4xGX[mpclar : 10aB (X,[/MO) epalcen.



CserrlMoc'rs 6o.:rr,trurrcrna aHHperIrlpyroluIrx peIITreHoBcfiux I{crosHnKoB
nol)flAna 108" ape/cen flo-nrrgnrrorry, )ro cBflBaHo c DjlAIr:ItroHoBCI{urI flpeAe-
;rou. Anuaparypa Ha ciryrHr{r{ax S(-)-x roiloB rro3Bo,ilrlr l{ccireAoBarE' peIITre-

IroBcr{r4e rrcTorrrrrrHr{ B Aa,rreriI{x ra.[aH'rI{Ha,x. Hanu.Iue gAAIIHtroIIoBct(oro

rl)eAeira, Bo3MO;rirro, lIo3BoilI,IT yTOqHIITb IXHa.rIy I{OCMO.',IOII{qeCHI{X pa0oTofl-

uufi.
llplr ua.lu.ilul y rreitrporrnoir BBe3Abr cr{,rlb}roro rIaI'HIrrHoro ilo.rlfl, olro

xe AaeT BelrlecrBy I]aAaTL rlenocpeAcTBe]rHo Ira ee rloBepxHocrb. IIa xaxont-ro
paAr4-vce .1?rr AaBJreHr{e AtrIIo.rLI{oro ]rarElrr}Ioro ro.rrfl IIZ/Bfi =' (a/R)o cpl]}Ill4-
tsaerLrs c AaB,rIeIrrIerI Irorolta nagarotqeii rlJrasrlbl pY' : p GM/R - [l-"lt.
11o-nra4uuouy, rrJra3lla BrropairirrBaercfl B Nrarur{Tlloe rIoJIe r{ Has[Haer ABU-
IATI,Cfl IIO EIO CI,IJIOBbI}I JII4I]IIfl}I: }TATHtrITIIOE TO"TIE ITAHAJII4SI,IPYET AI(ITPEqUrc.

Il og AeilCrBr,rCNr IpaBIITaqIILI Betr{ecrBo IIan paBJIfleTCfl BAonb Cv JIoBbIl(

Jrurufr tro"rrfl B o6,racrr, Ilarrrlrrrrrrrx rro.IlrccoB, rAe rI nporrcxoAlrr ocHoBl{oe
.sr{eproBr,rAeJlelrl{e. B pesy.ur,rare Ha IIoBepxHOcTI,I [eiirpoHHoil SBeBAbI O6pa-

Byrorcfl ABa (ropflrrrrx) rrflTl{a. Ornre'uelt, aITo rraAaloqrre flporolrhl rrllelor r(u-
Herr.rqecliyro llHeprurc rrop.flilr(a 100 XIee. Bpauleuue BBeBALI npI{BoAur It Mo-

Ay.rrr{ryrrr uB,ryqeHl{fi I{ }i I{aprIIHe peHrreIIoBCI{oIo nyJIr,Capa. B Aeit0rBllrenb-
Hocrrr B crrJrbrrolr N{ar}rr{ruoilr no",re (npu !p,} ltTe) 6o.rrt;ur,IHcrBo aJreMeHTap-

HLrX UeXaErrSl\{oB II3.[yqeHI{fl II paccegHu.g cI{JIbHo SaBIIcflT OT yIJIa Mer+(Ay

fiarrllaB.rIerrEflNtII noJIfl LI ABIIirieuIIa Soroua. B pesy,rrrare ualtyqenue (rOpf,-
SEXI trflTel{ OHaSLIBaeTCf CIL'IbIIO HatrpaB"{eIIHLIM, qTO AeJIaeT IINIIIyJILCbI 6Oree
qETI{II},Itr.

2. f{ncrionan arrnperllrfl rra qepnlrc AbrpLI
rlepur,re Ar,IpLI IIe LrMeIor rloBepxllocrtrr, Ha I{oropyrc Nlor'{o 6r,r ua4arr,

afir{peq[pypulee BeIqeCTBo. fIOAToMy I(aprIIHa aueplgBblAe,lleuu.tr He CTO;IL

1poc.ra. B recnoil 4rofiuofi crdcreMe, HorAa rropilIa,rrtIrafl HoilItroIreHTa aafioJr-

HrreT cBolo ltpurllqecnylo rroJrocTr, Porna, rlcTesenue uAeT B ocHoBIroM rlepea

BrryrlteHrrrgro rorluy Jlarparuria. Beqecrno, saxBarllBael{oe B C$epy rllaBII-
TaquolrHoro B.rrl{.srrrr.E vepuofi Ar,rpbr, I{Nreer BHarrr,rrerbur,rii yr"uonofi }ro[IeHT.
Orro ne Mo?rier cno6o4rro ytracrL rla qepuyrc Ablpy rt Haqrruaer Bpaqarlcfl
BOripyr Hee. Tperrr,re rleiriAy coceAHr{rlrr c"rlofll\ftr cnoco6crByer oTBoAy yr.iloBoro
rroMeHra Hapyniy rr rleA.rleHr{ony paAlra.rlbHo\Iy ABI{ilteHuIo a(Hperlupyrcqero
BetrlecrBa B croporry qepHofi AbIpbI. B peay"nnrare BoHpyr uepuofi 4uprr o6pa-
3yercfl Arrcr{, B r{oTopoM BetrIecTBo, ABEraflcr, IIo IIpariTucecHtr I{eu"IIepoBcItI4}I
op6uraM, r[eg.rlggrro repexoAlar c op6uru Ha op6l4ry' Peaynr,rrapyrcqee ABII-
7r{errue trpeAcTaBJlfer co6ofi cnlrpa.ub c oqel{b NIaJrbIrI IIIaro}I.

Pa4ua;rr,troe ABIr;{ieHIre cotrpoBo?IiAaeTc.E BLIAe.rleHrrerl rpaBrrraqlloHEorl
clreptuII I4 pa3orpeBoM rroBepxHocTll AIIcHa. OCrrosuas AoJr.rI rpaBlrraqLroHrrofi
aueprutr Br,rAeJrflercfl B6Jrlz.Bfi nocJreArrefi ycrofirruBofi r(euJrepoBcliofi op6utm
3,6it:,/.zu qepHoft AbIpbI. Ona r.rueer paAuyc, paBIILlfi rpelr rpaBllral{rloHHbllu
palr,rycalr 1?, . 2G1Ilc2 ' 3 nn (M/lf e) y rlrBapqrlr4;rlgoncriot uepHofi Abrpr,r'
Ec,T r uepuaa grrpa r,Irleer 6o.rr,uofr N{oueur Bpatr{eurr.s (lrerpl'rHa }teppa), to
4trcr( Moir{er AoxoAIITb Ao L/2 Rs, B nepnonr cnyqae aHeproBLIAe.lIeHIIe B AIICI(e
cocraBJr.fler 6Yo mcz, a Bo BT0I)ONI Mollier AoxoAI{rE, tro 420/o mcz.

ftani4aa rorrlta Ar4cxa llsryrlaer cBofi JroxaJrbHlrfi cueHTP. To, qro Ha6irlo-

AaeTC.fl, ATO CylIMa ,,Iolia"qbllblx CueIirpOB. EC"uu 4a;rie B I{aiIiAOft ToqHe CneHTp

lJragr(oBcltr{fi, ro lmretpa.rr,nufi clertrp Arrcxa oHaBr,IBaerc.E }IeIrJraHHoBcIitrM:

oE trMeer Har(JroH I, - \' r B ErranoqacToruofi o6.lracrr4 rr aI{ctroHelrqrraJlr,Hblii
BABAJI EA BI,ICOHIIX qACTOTAX.

r{acru Ar{c(a, 6;rrasnaq x uepuofi Abrpe, onaabrBaerca neyctofturrBoft orrlo-
cuTeJlbrro MaJIrIx BoaMyqeHuft. 3ro BeAeT It 6rrctpofi nepelIeulrocTl4 Al'lcxa
c BpeMeEaMz or 10-a cen l\o AeC.rITI(oB ceHyHA. SHcnepunrenra.rlE'Ho o6Hapy?Itella
nepeMerruocrb c Bpelreua[ru Ao 7 ncen.

Ouenrtguo, qro Atrcr(oBa-E anlipequ.rr ilrorrier rri\Tvt fr. rra HefiTpolrrIyro BBeBAy.

O4uaro AaBireHI,Ie rlarul{rHoro noirfl pa3llyuaer Arlc}t n6rruaw Rs.
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rAlrrrA-llATrrpoB ItA Stroxrl oo pllllpoBAErrfl IA"nARTtr K

"T. lU. Oaepxoii

Peruetrue Nllrorl{x BaiIiIIIix rrpo6,re]r HocuoJrorrrlr y[rrpaercfl B He3rraHr{e.
ErlTepBa"ra HpacHLIx cueulerrufi, Ha Itorollorr rraqaJrocrr rr aaBepurrrJrocr, o6pa-
SoBaIrI{e B pacrrlr,IpflIotqeficn Bce.nensofi ocHoBHofi qacrr{ raraFirr{}r n fix ctt-
ctelt. Hu;ne [oliaaa]ro, arro ,],-acrpor{o}rrr[ AaeT Hatr6o.rlee cr,I.rlbrroe r{ rraAe1irloe
I{3 cylqecrBylolqrlx orpaHlrrleHrlfi sa na;tiulrfi lronrerrr, ItotAa B ra"rra6Trl}ia\
Irrre.rr [recro rraricrrNry]r aneagoo6ltaSoBarrr{.fr.

Bos",reserr[e T-acrporro]rr{r{ n npo6.uerrl', rra rePBrrrrf sar,,rqA cyry6o rioc-
IroJroluqecl{ylo, o6ycnoBJIeIIo re}r, aITo }ro,iroArie ra.ranrrlltlr Ao.rr?IiHbI 6r,rrr, uI]-
TeIICIaIBI{LI}IIII IlCToqI{Uliil}U4 T-Il3.IIyrIeIILIfl, nOCFiO.,I6Ity C.TeAyeT Oi}iI{AaTb, rrT0
B TaI{LIX rairaliTllliax qacTora BctrbrrIeri cBepxrroBbrx 3Be3A SrraqtrTe.xr,Ho trpe-
BocxoAI4T cefoAll.trIxllrcro, O6ocuoBalll{e :)roro yTBeltrriAerrufl, }ia rioropot{ Nrbr
cefisac ocraHoBralrca noilpo6nee, He c,rre;(ver c-\remr.rBarr, co cBrrAereJrr,crBarrr4
B [oJrh3y cyqecrBoBalrldfl IIa panner'l crallrrrr eBo.rrmqlrrr ra.rlartrlrn rari Ha3br-
saelloii (apHofi {aa;t> - TIoBLI[IeHrro]-r sacrori,r o6pasonanraa rraccr{Brrr,rx
BBeBA Br,Icoriorl cserzrtocrlr. f{rlrre.,r r,rrocrF, .rrprior"r (taarr nanecr}ra nJroxo ,r
cI4"[blro SaBI{0I{T or }IoAe.xeii pallueit ra,,larirlsecnofi eBo.rrrcqr{r{; DTo orpaHuqrr-
BaeT ee r'IcIIo.rILSoBaIrIre A.IIr{ roquofi XaTrrl)oBHLI rro}reHTa rraHculra.rrbnoro
an e a4o o 6 pa B o B arr!r.8.

tr'Inrerrcr.rsrro paaBrrBarorqafic.tr B rroc.,retrrrue roAr,r fl,r{ep}rafl }ioo}roxpouo-
iloltr{tl, }IeiliAy rel\I, onpeAe"leII}Io ;taer ilpry,\rerrTr,r B no.trray 6o"rrrrrtefi qaCTo'1ht
Bcll,Ilxert cBcpxrroBbrx y \ro.rollbr\ ra.rrartruri. cor"{acuo rerr ee pe3v"[br&T&l ,
KOTOpbre ue sitBr4crrr or nroxe;rerl (crr., lranpnnrep, [1]), la ]rorlerrr o6paaonalila
Co;ruqa tq :1,10e ,tent narua I'a.,ranrr4ua coAepiriaJra B BuXe 56Fe rraccy,
paBrryrc Xr"l,Ir', - (1,3 X 10-3) t,i (t,B X 1011 llir) :2,3 X 100 ,,1_16 (rr.rn
Aa,4ie 6o.rrLIIIe, IioJI6 cltopo s I'araxrLrrie lrrleercrr lrlroro (crtprnrorl)) lraccr,r).
Eclra 6nr qacrora BcIrbIIIreH cBep\IroBrJx e l'a.rrariruxc lla [por.rl?rierrul{ Bcero
rlHTepBaJIa 0 <, ( 16 corpall.sJlacb uelramennofi n pannofi celo4rr.arurierli
1/ (7c) : 0,025 eo1-t, ro npor.raBoAcrso 56Fe rra oAHy cneprnoeyro oocraBr,r.rro
6r,r nart lrr{Hu}ry\r 2,3 x 108 r11ol(0,025 >< 7.10r) : 1,3 11 5., rlro rra nolrflAori
rrpeBBruraer trapqrraJrrrHoe coAeprriarr[e 56Fe n o6o"[o.rrre cnepxrronofr, rra6.rn-
Aaerloe a6nueu tIolleHra ee BctrIJlxrir{ [2, 3J. E4na .rn BoaNrorrirro o6r.flcrrurr,
3To_ IIHaqe, ripolle ItaH TelI, qTo cpeAllfl.rl saCToTa B0nLIIIIeli CBepxHoBLIx
n l'a.naxrnHe lra [porrr;rieEur{ ee aBo.[roqr{lr 6o"uee qe}r rra nopgllori [peBocxo-
4u.na rra6.lroAaelryro cefi.rac. <Ihlrionu.n> ,lie qacrora rra parrrrefi craArrrr aBo-
JrIoqrIrI nallerl fa.,tarirrarrn rlorJa 6r,rrr,6o.rrr,ure ceroArrflllrrerl ,qairie IIa ABa rro-
prIAHa. Acrpo{lrauqecltl{e AaIIHbre o cxoAcrBe rpaArrerrroB \r{r{rrqecHoro co-
craBa B na[iefi rr BHeIxHIrx railaIirI,IHax rroaBoJrglor pacnpocrparrlrrr, BLTBoA
o rlartrsul{ y naruefi I'a.rraritr.fliu B lIpoilr,IIorr ,sprio Blipa;riennofi Saar,r arirun-
HOCTI{ CBepxIIOBl,lX npaHTUqeCHI{ Ha BCe AOCTaTOqHO I{aCCI4B}IbI€ la.qaHtUXu t.

IiocMusecriue .rTvqlr, uporrBBeAerrrrr,re cBepxrroBbrNur, npr{ coyAapeHr.r,r-\
c rre,risBeSArrr,rlr ra3oNl o6paayrcr (npu norroqrr \opolxo r{sBecrr{oro ur{oHrrofo
uexatrr.ranra) 'I,-"rryqlr c lIaltcr{rry1rolr (n cl{CreNre orcqeTa lro.,rogoil ra;rarirulill)
n o6.uacru Er,:70 l,Ieo. O;riu4aerca, qro rroJr[roe ,y-ua.xyqeHr4e Mo.rroAor'r
Ia.rlaIiTtr'IttU, [pOnOpqIIo]Ia"'IbIIOe npOIISBeAeHIIIO HOHI{eHTpaqIIU IaSa Ha IIJIoT-
HOCrr, Srrepr[r4 riocilrr{secrtr.rx .lyveii, e {0r-105 pa3 npeBocxoArrr ee ceroArlrrDt-
HIOIO ',y-CBeTllMOCTb Ue To.rrbrio B peSyJrLTaTe 3r{aqI4Te"IIbHO yBe.trfiqeHrroro Bbr-
xoAa Iioc]llrrqecHrrx nyuefi or arirrrBHocrr{ cBepxEoBbrx, I1o u Ba cser HaMHoro
6orr,uefi rrolrqeHTpaqrrrr raaa, eqe rre ycneBruero trpeBparrrrbcfl B BBeBAbr.

r l{gr:a 6o.noc 'racri,rx Bcrrbllrrcrt cBcpxfloBbrx B ]roJroAhrx raJlaxTrrriax orMerrarach pauLlc
B JrllTepaT]'pc B cBftsII C [OrlbrTHa]rrr n[TcprrpeTrrpoBaTr, xBa3aphr KaI{ paEEror0 cra,q],()
raJrattrlll{ (clt., lrarrptmcp, [4]), oArrano oxa rrc roJrLHo He B"rreser aa co6oii c ueo6x611rr-
Mocrblo logo6uyttt rlrrropllperar{[lo, Ho Aaxio, HaH 6ygr:r arrguo r.ra ;1a;rlneiimero, eii llyr-
Iro [poTrrBopeqrlT.
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LIcuo,rr,ayn clerirp rruorrHoro T-r,rgryrrerrr4fl, Btro,rIHe rIaAeiHIIo paccurrrreaertarft
rra ocrroBe aKcrrepr{NrerrraJrbHbrx AarrrIbIx [5], a raltirie I{B\IeperlLr-E {o_rronoro
!-rr3.-Ivqeill.Is u o6,racrr.- Eu: I +- 100 ll[x no tra6,rloqeurrrl Ila <ftocrto-
de-4tji, [6], Apollo-1517l, SAS-] [Bl, a ra]i;rie rra 5rt,r.rotrar ['JL nrorn'tto norta-
BaTb, qTo BRJTaA y-u3ilyrleHrrfl rro.TroA6rr Ia.IIaliTrIlt He rlpeBr,Ior{r ua6"rrOnaeltrrfr

Sou lllrir B c,Iyqae, ecJrrl [rrH B rrpor{SBo,ilcrBe cBeprIIoBbIr ].r}IeJr }Iecro rIpI4

HpacrroM clreIqeIILIII, IIc NIeHLtIIelrI 10. Sror npe;{e.'I no.-Iy'IeH rIpI{ Ci]aBul{Te.tLHo
,,orr"epuorrnrlr,rx (yrrepeutu,rx) napilllerpax LI Nto;lier 6uTr, eule 6o.,tee nosbrtuerr

c np1,1B"rrcqeirr,Ie-\[ Aera.rrbrrbl-{ rroAe.rrcir ra,naH'rltqeclioro IIyIt.rteocI{IITeBa.
ilurraqCo o6r,nCtrlmr, na6.lrc;1aelrlrr,1 rra,qcreneHuort usSl,IroIi rlononOrO

y-rrBJryqclrrrn n o6iracrn t -10 XIao c rr1]LIB.:IeqeHLIeu ItocllllsecItrrr ryqeft,
CreHep [10] rrpeluo.-rara.rr, qro nocrrnqecrtue .rlyqrr 1) nporaane;{ellbr rl{Irorerl{-
qecfiI,I]ru ucToqIII,IIta]II,I - [po'lapa]II,I, IioTopLIlI IIpI{\olILlocl upI{[I{cbIBaTb
rpolraAlryro enepreruriy; 2) rdxreKlr Nrerara.rIaRrI,rqecnyF] "rtolia.III,IsaI{I4Io ,t
3) naaulro4erlcrnyror c I{erriraJrar-irr{secriur{ raBo\{. B or.rruqree or Ctenepa,
B rrarilrrx pacqerax 1) npue.uertitrorc-fl:)Ilo"IIttltII{oIItro rrelrrt6e;liIIbIe LIcroqI{I,IRI4

riocrrr{qecr{r{x ,,ryuefi B BrIAe o6srqrrsrx cBepriIIoBbIr, Itorophle 2) "uona.rnaoraur,r
B ra,rrarirr{riax ll l}) rrall6o.uee aS{erirnerro naaraltol-leiicrByltr He c I\IeiHraJran-
Tr,rtlecfir{rl, a c Nrerri3Be3Arrbr}r raSoNI, [,rlorl{ocrb }toToporo 6lt"ua ltancuMaJrr,Ha
ua paHlrefi {aae ra,ran'runra.

He ocrarrae.-rr{Bar{cb Bi(ecb rra Ipvrr,r-\ rta6.trcgare,rhHblx c.IIeAc'IBIrflx fIoBlI-
ruerrnoft a6Tr{Brlocrr{ cBepxrroBr,r-r B 1\Io.rIoi'IbI-{ ra.rlalirllltax (ny.lr,capnr,rff uun,
cr{uxporpoHrroe paAuor4a"rryqeur.re r{ /Ipylr{e r}oprrr,rI{ererI.IIoBoro I,IB.IIyqeIII4fl'

BK,1aA riocl{r{qecnr.rx .nvqeft B rlouuaaqr4ro r{ paaorpeB }Ieifira"rranruqecnoro
ril3a, coxparrerrue j{o lrLrEcrrrrero MorrerlTa qacTl{ lIerI{IaJIaI{TrISecIiUX KocMIlI-
qec6rrx.rryqefi Kart pe.rrrrrtroBr,rx rrT. rr.), noIqepHHeNI rioclloJrorusecltoe 3Ha-
trouue ro,lryqellHoro BbIrIre ripeAe,IIa c [o]IoqL,Io T-AaTrIpoBltr. flour,rtxr uc-
nOirr,BOB&rb Apyrile ALIanaBoHbI $ouororo a;rettrpoLIarHI,ITHoro I,IsIyqeHUfl AIrI
rroiryqerrufl trIB lrr4x orpaHrrqeHr{fi na ltorreur poili4eHlrg ra.rraRTur( trona erqe

Hc AaJrr4 naAeiHrrr,rx peayJrbrarou. Hafrgenrrrtft nr,rure :uwixttufr. trpeAeJI I{pacuoto
CrretrleHl{fl, OTBetlax)qefO trIIHy CBepx}loBr,Ix II C.rIeAOBaTeiIbHO IIIItty SBeBAO-

o6paaonaurafl B octroBr{oii qacrlr raJrar(Tl4n rre ucno"rrb3yeT cuopHlle Aeralrtr ra-
Jrarirrryccrtoro tryli,-reoctrrrrre3a, a oflupaercfl JITIIIT6 ]Ia (iHe.rre3Hnrfi> apryuenr
(r,oFe). Telr 6o"'lee Ilurepeouo, rITo y;{ie B raKoN{ Ilpocrefirxelf BI,IAe.'Y-AarilpoBl(a
rroaBo"rr-Eer orBeprlryrb nrupoHrrir H"rracc HocNIoJrorl{qecfirIx teopufi, B }toroprlx
o6paaonanne faJlar{Tr{ri orHocrrrcg rt o6.:racrrl }Ia.IItIx HpacII},rx cl'rerqeuufi
(z : 2 :- 4) u cBflBblBaercfl c rro.aBirelrlrell ItBaBapoB rr Apyrux MoIqHbIx
paA[oucroqrrl4noB rra parrueft craArrrr raJlanrrrr(. Nloairro noJrararE, sro nocfle-

,,tyutrtr" 6olee uo4po6rtrre pacqerbl, trpI{BJIeqeII[e rrau6olee BepOflrlILIx Mo-

;1e;refi aqepuofi nocrroxpolroirorr.rr{ r{ yroqHeHl{e ?Hctreplrlrentalr'rroii cL4rya-

tu.rrl B o6.uacru Er -- 1'- l0 X'Iae rroBBojr.rlT ?-acrpolroi\II4r4 cl{aBarb peruarcqee
cJIoBo rre roJrblio B Aarr{poBrie Haqa,rIa aloxrr {oplrupooaHl{fl raJraHTrtr(, Ho

(a oco6erruocrrr c ilolrorqrxt n4eprroft T-crrenrpocnonuu) u B ycralloBJreur{rl TeM-

na BBe3ltoo6paaonattr,rr B TeqeHrle scefi raraxtu'recxofi sBo"rrloqldlr.
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nficltPETE.rrlU nCTOqEUItII
IiOCMU q ECTiOfO I'A}I 1I.\.II3.-I}- tI EHIIfl

A. [1. la;rr,uep, B. I' Krrp:r.r.,ror-VrprouoB, E. LI. Jyurion

nuqlTy gracriperuul'r r{crosuuti rioc}rr{qec}irrx l,_riBar{ron 6u.,r o6uapy;rieu
elr1e B 1965 r. Aa{u rr Ap. [{,2] e cosses46r Jle6e4a. ior" c rex nop ze66_
roqHhre nororir{ ,lr-HBatrToB or pas.rruqrrLrx yqacr}ioB He6ecHoft c$eprr orlre_qajrl'Icb Bo MHorr{x pa6orax [3-21,I, [o.roi+ierr.re c Arrcnpergr,rrrtrr r{crosEr{_Ha[Ir{ ocTaBa"rrocs HeonpeAe"rleHrrr,r}r, B trepB}rro osepeA6 ui_ea ora.nofi crarn_crusecHofi o6ecueseuHoc:lII peayruraror. itplr norroprr"r* ua6nrcgeuuax
sac-ro He O6Uapy;uuna.[ocb paHee na6.rro4annrrl-xca ua6rrfxou,,ro yHaShrBa.rro
"'rra60 _na_ [€perreHHocrb r{croqilr.rxon, ;ru60 Ha crarucrrrna"nr" $nyxryaquu
Sorra [221. ,(ocroneprro ycraIioB,rteIIH'I]rrr Ar4c]iper]rrrlrr.r trrcroqHrrria[{r{ cs,raJruc6
.ttlrtttt, (lo.lrrrle B rrrrTelrBil.t-e Jrilrrilr\ l,-liBarrToB, Bo Bpelrr{ Cr{.r.rb}rbrl rpolrOC{ep_
IIbIx Bcrlblluen [23] , l.r ltpa6.onutrrrafl r]-\ti]riHocrL c n],irbcapolr Np 05Bi _ u;;_porioM uHrepBa"rle aueprr,Ifi, or rpaHrII{bI iliecrrioro perrrreHa go coreu lIao.cyulecrnora.[o trrrreHr,e, rrro nororiu or Apyrrrx Aucr{perrrbrx [cTosEr4HoB HenpeBbrruaror 10-6 (cnz.cen)-r gxa Er)lbO lfee dql, io Htr,ne ypoBrr.ErrytscrBzTeJrbrrocTlI cO B peMelrHr,r x T-TeJrecHOtrOB,Pesylr,rarr,r rreAaBHrrx ua6rro4euufi, npore4eHrrr,rx c uau60rr,mefi excno-auqlrefi II Eal{Jryqur4}r yrJroBhnr paspeueHrrer,r, oupoBepraror aro MHer{ue r{cBl4AereJlr,crByror B tro.xb3y cyqecTBoBarrrr.ff qenoro p.rrra ArroKperEhrx Ilcroq-
HrrHoB, pacnoJror{eHlrElx B rloJroce nllreqnoro Ilyru. f{ucxperurre [croqrrtrr1rr,
ITOTOPbIIIII 1\IOIYT 6r,rrr, O6t,EHrU, fiAI{ XOTIIIAHTIIrIE, TAIi [ trPOTfliIiEHHI,IE(nu;renrre o6raHa, o6o,uosxr,r cBepxrroBbrx,.cnrrpaJrLrrur" pynouu), oporuio-
rorc.rr B BrrAe oco6eurrocrefr ua tloHe aur!{yrrro.o ,u"rur*rr"rHoro troroHa.

1. Oco6euaocrrr ralraftTrrqecfiolo raMMa_ranyqerrufl

Hara6olee rIoJrHo raflalirllqecnoe rnts.,,yqerure 6rrro rr3r{epe,o Ha crryrrrtrriesAS-2 t25-271. Peaynr,rarur oocrregrrefr o6pa6ornu, 
-"poi"a"""ofi 

c 6o;reeTosEr'InI yqerorl opl{eHraqr4l'I ctryrrlrr}ia [28, 29), [oria3arrH Ha ]1ilc. 1, B 4o"r-rorHolr paclpeAereHilr.r raJraHTUSeCHOro 1,_r43,[yqerrr,rr{ Hi)orre rur4]}or{oro rraH_cul\Iyh{a' npocrr4parotrleroc.rl na 30-40' r o6e cropo}rrj or r.rJraHTEqecEoroqellrpa rr cBrlAere"IlrrcTByrotr{ero .nn6o o troBurxe[Hofr raurerrclrarocrtrr nocr.ruqe-
cHrax nyuefr rra paccro-a.',unx4-6 ht?c or qerrrpa [30], "ur60 0 ronr, qro ?-u3.rry-qeHr4e B oclroB,or{ o6paayerca B_ crrrrpa.rrrr}r'rx pyriaBax lalarirrnin tgti,na6;rroqacrc.s er{e HecHo.rbno oco6eunoiref,r. rraccrriifi", ir""oo""" 

"orp"o",]c nprrB.rreqerrue,\r rarir{ie peayjrbraroB Ap},rtrx pa6or. 
-

A' l{rrrcpra, l" - !8{r - 200' lpaiJroir orrriq"r,rpa). BoepacraHrre rrororia
T-r4Bryqefir.rr n arofi o6;racru co3Aaerc.fr ltpa60nz71uofi ,-1'o*r,rrocr6ro, rrorol1or riorol.roii rra B crau4aprrrr,rx o"^.ro"errrnd (gc) npenrrurner ,pou, ,'oouurn
AIICIiII.TIIUTI u0Toqlrr,noM 

.,),-riBalrToB, __lroTori y IioopAI{HaTbr IioTOpOrOcoorBc'icrBeHHo paBHr,r .!* @ > l9O illae) : (4,2 -+ t,ZT.tOulrri.ruil-",LtI : -1- 5 .t : j f, : 196'i 86. ttn.ror,crrrre ArrcriperHoro r4croqrrr{Ha coB_

:ij:".:._:j.::,]o1ll or rioroporo paHee rlrpaerr u ,irp. t5l 6I,I.,r aaperzcrpr,rpoBarr
u3ot,t1 urilil,ilt ilu I uli,l.-tiBiiltToB.
-- Peay.'rr,rari,r rr,rrepeilrr.fl T-uB.ryqer{ua Iipa6ouu;1,ori rylraHHocrr{ rraljAS-2 B ocrroBi{orr cor.rrac},rorcrr c peav.rrrJr.ra}rrr Apvrlir pa6o.r, y}iJraAbrBafic6rra 06quii orlrocreireHrroii 

- 
arrcPrcurqe,crilrl ar,,,,rr1i, ,rnlur;rrrnrunry, currxpo-T'lrorrrroii 

I1 DllpoAIrI (puc.2). A6co.rr.,rril,re Jrrrlrrerrurr rrBse[]errrrhrx rroTonoB('oCTa R. tfi loT

F, (.> .-> .lt.tt:) = (l,l) + 0,;l).1g-; (r.rr: .cex)-t,
I,', ()> 100 l[ae) : (4,1 -t- 0,7).10-6 (cmz.cen)-r.

_ _llp, ('oBrraAenrnr B rrlleJe,ta_\ olru6ort AlHrbrr 14;_rrrelreHraii c ;1pyrtrufl pe-,y'rllrarar'r4, rroiryqe,rrr{Mr{ B rorr ?rie a,eprerr4qecFiorr rrrrepBu"ra'[87, sg, lot,
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oHtr Bce lrte n 1,5-2 pa3a H[Eie (paCxOin4erue, B93[IO]IiEO, O6r,fCtrfieTC.E IIe-
TOqHOCTLIO xapanTepl{CT1IH TeJIeCHOuOn). tr4a Conua4eHII.E peAyJIbraTOB zBNIe-

penuft ua SAS-2, upe4cran.nnrcq,Ilx troJIIIbIfi IIoroI( or Itpa6oBuAI{ofi ryMaIIHo-
cTn, C AaHIIrIMII pa6or [37 -411, B ltoropblx I{srIepflJlaob ro,JIbIto tryJILcu pyloE,afl
r(orlrtrouerrra (urtluylscnoe I4BJIyqeHre nyJILCapa NP 0532) cJleAyer, qro -Aolfl
nyrrrcupyrcEero ?-r.r3"rlyqeHr,rs rpl4 DnepluflrS0-200 Mee ltuatta R 10096,.
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flpu 6orruux Drreprrrrx {opua oreprerflqecFioro crrexrpa T-ua"rryrrelnfl
[tpa6ourquofi rylrannocrrr rrsrreHflercn. ,(eficrBr{Teirr,Ho, rra}re}]enHbrft n pa-
6ore I43l lorori '1,-riBauroB cocraBJr.fler F , () 2,5. 1011 ae) :-(4,4 -r 1,4j x
X10-11 (ca*.cen)-t, uron7,5 paaa ilreubrrre BHaqeHE.E, tro"lyserrHoro ar(crpano-
raquefi crerrerrEoro cnelirpa.,{ra ny;rr,cupyroqefi Ho}rrrorreHTr,r, nepxnuri npe-
Ae"rI troroxa rtoropoii cocraBJr.rrer 5.10-12 (cu2.cex)-r Arfl rex ;rie eneprnr:r [15J,
yMeHbIneHLIe COCTaB,IIaeT - 70 pa3.

B. trIurepoa.n llt : 2$0 -- 270' (pariorr Ilapyca). trIa6urori T-rrB.rryqeHufl
ns arofi o6.rracrfi raxirie Becr,]ra BrraqrrreJreu (6ori,me B:). ou yr{aar,rBaer
.lru6o na 6onrmofi Bn.rraA 1,-[B.rryqe]rra.g or lrecrrroro pyr(aBa laJalirnxu,
roJrqa raBa B rioroporr rrancr{rra.rb}ra Ha.rryqe BpeHu.rr troA yr.rro}r 270" 13111 ,
na6o na Horrlar{rnr,rrt 4ucxperurrii ucroqnu n [44). floc.,regnee npeAnoJ]onieHr{e
Hailiercfl 6o.,ree ncpo.flTHblrr, Bo-nepBbrx, rroroNry, qro Her arra,rrorr4qrroro ma-
6nrrHa ua III : 90", a, Bo-BTopr,rx, norotrry, qro rioHqenrpar{u.s l,-riBaHroB
B arorr paiione faranrr.rnu 6o.[ee nanorrrrHaer .uona.rrE,ur.rr:i I{croqHu}i, Hoop-
Aurrarr,r noroporo bII : -3 -l- to, ltl : 264,5 -F 1o c roqHocrbro go 1o coa-
traAaror c rroiroirieur,rerr ocrarHa cBepxHoBoft \-ela-X. I{arrepeunr,rfi loron
cocraBJr.Eer F, () 700 llae) = 5.10-6 (c.ttz.cen)-l . Heganno A.,rs6arc u gp.[451
o6uapyxur:r[ rrrrnyJrr,cHoe "!'-rrgi'ryqeHrre c neprro,qorr ryilbcapa PSR 0833-45,
HaxoA.Eqeroc.s B ryrraHuocrr.r \,'ela-X. I.Iureucunuocrr, rag6rrrosHoro rrorona
1,-riBaHroB cocraBrrJra l'^t (> 20 lleo) : (1,5;- 4).tO-s (cnz.cerc)-r.

BnrcoHa.s crarrrcrrrqecHa.s o6ecneseEuocrb peB_vJBraroe o6eux pa6or
troBBoJrfleT cqrrrarr,, qro ryNrarrHocrr \tela-X r{ ny;r69n, e rrefi snir.srorcfl Arlc-
HperHr,rMrr r{croqH[ria]rrr T-HBarrror - nropoii c.riyqar"r (nc"ue4 sa I{pa6onlrg-
uoii ryltanuocrEro lr NP 0532), HorAa rrcrorrrrln '1l-rra.rryqerrr4.a oro,+iAecrBJreH
c (rroJroAr,rrrD tryJrbcaporr. Cuexrp rda.[yqeHr,rfl Vela-X, corJTacHo [44], 6orce
xiec:rxraft, qeNr B perrrrerroB0ltofi o6"racru, aricTparro"rr{poBaHrrr,re u: orofi o6-
JracTr{ Blraseur,Ifl rroroxa T-riBaEToB Nrrroro lrerrbme r{Brrepe}rr{brx uoronos. 3ro
oarlaqaer, qro c yBe,T[seu[enr Drreprr{r{ Bri.rrrocaerc.E uonr,rrt npoqecc reHepaqr4rr
)riecrltoro r.{BJryqerrr.r.s, rtoropr;rrr r{o?F(er 6r,rrr, pacnag r-terltpa;rlrrrrrx uilo}roB,
Bo3Hrrr{arcql4x trpl4 .rrAeplrbrx croJrriHoBeHirgx. Ec"rn Ba teHepaqrrp [rroHoB
OTBeTCTBeHHEI Bap.sllterrHLIe rlaCT[I{I,I, yCHOpeHII],Ie trpII BCIIrIIIIHe CaepXuOAOri,
To rro or{errne [44] uo"rnafl aHepru.rr rrx cocraB"-Jrier 3. 1050 ap?, rrro rroArBep;riAaer
IIIIOTeSy O CBepxlIOBrIX, HaI{ OCI{OB}ILIX IICTOqHIIIIax }iOC}IUveCIiIIx lyqgfi
n l'a.,rarr:rrarie [46].

B. Ilrrrepua"rr l.tr : 70 - 80' (par"rori IeGeXa). lls6brro.rrrbrr'i rrororr
?-HBaflToB or aroro pafroria fa.rrar,lruriir He cTo.-rr, BeJrrrli (rre nr,rrognr ea 5c),
sro6],r c onpeAeJellrlocrrrro yrBeprrtAar], o AricripeTrrorl ricrosHlrie ro,-rr,rio IIo
ua6rrc4euuxrr SAS-2 [28]. Ec;iir ?rie ]rqecrL, qro r{B aroro paiioua rr parrr,rue
perr.rcrprrpoBaJrocL r.re6rrrosHoe rior[secrBo T-riBarrroB lr qro rpytrtra, craBrrB-
uiafl Drictrepr.rlreHt na SAS-2, .sB"rr-flerc.E AeBrrror-r rravsrrofi rpylrrloir, ntr6.rro-
4anUreft L{X, TO CyrrI.eCTBOBaHLIe AUCI(pSTIIOIO I.ICTOTIIIIIIia B COBBCAI{II11 Ie6eila
c.IIeAyer crrurarL rraAe;rirro ycrarroB,r:ierrrri,rlt. R ra6.,rrrqe nfriBe1euLr lie3yJrr,-
ratr,r ua6;rro4errr.rr1 poBIIIi\ rlly]1u, a IIa prrc. 3 nortaaanrr ),-sacriirl ris6Hroqnr,rx
troroItoB T-IIBar:lroB. Orcyrcrnue re6rrT non B Ira6orax 147 , 49 i ynaer,rnaer na
nepelIeIIIiocTrr lrcToqHlr.tia, B peSyJlbTaTe rioToi)oil uoToIi T-riBaHToB oIiaSbrBaJlcrl
HEiFie ypoBH,{ rryBcrBure.rrr)}rocrrr re,:recnorroB. B arolr cJryq;1g c, l0Aycr, rrro
sa 6-9 \recflI{cB (rperiri rre;liAy paa.rr.rsrrbrrul rra}reperrrrnrru) noton trra}lerrq..-rcrr
npn6nlranre"'rLrro Ha riop-sAori npil arrel)runx E- > 100 llac u uo ripaiineii
lrepe B 5 paa rpu E- ) 1012 cr:.

Oroxigecrn"nerrrle Ircroqrrldlia ila6brroqriolo ?-rits.rIyqeHufl c rrBBecrIrb.r-\r
acrpo$natrueciirrNr o6t,crirorr ctr1c rrc trpoBeAcrro. E]o"'ree roro, Boa]ro?r(rro, rrro
trrcrosur.uioB ABa: oArrrr c HoopArrrrar&r\rrr z, = 301t", 6 =. 35", riotoplrii BrrepBbre
ra6,rrogarcn.(a(rn Ir Ap. [1, 2l n no;ioxicnr{e rioroporo Harr60"ree rosro 6Br.'10
r43rrepeHo n [13]; 4pyroii coBrraAaer c perrrrerroBcrirl]r rrcroqr{rrriolr Cyg X-3.
Perzctpaqrtn lra6r,rroslloro 1r-IrBJIyqelrrrfi Bc"IIeA Ba clrnr,rort Bcrrr,rurnor"r paAiro-
uaJryqeunrr Cyg X-3 r pa6orax [18, 19] u o6rrapy;rierrre B [51] npe-rreirrrrir"r ue-
peTIeIIIIOCTU 'y-IIsIyqeHlrr{ C XepITOAO}r, paBrrrrrrr neprlo,rly r.l3rreHerrr4.s perrTrc-

330
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Prrc. 3. Cxcrraunccxafl H:rllra paiiona ue6l s co3Be3Arrrr Jlc5cgx c, yrracrltaMlr, or lioro-
prrx ua6mo71a;rrrcr, na6r,rroqubre rroroxfi T-riBatrToB
r -;rarrlrbre U,21.2 -[6], 3,4-U2,481, 5-[13], 6-[19], 7, s-[10], e-[18]

rioBcnoro rrororia (- 4,8 qac 152)) Cyg X-3, rloArBeplIiAalor peaJrr,uocrr, ra-
ltoro oror{iAecrB,rrerrr.rf. B arorr c"rTyqae [roqrlocrb T-IISryqeHL.IE r'lcTosHuHa
C1.g X-3, paccro.rrHrre Ao rtorolloro paBl{o - 70 nnc, cocraBJr.Eer - 5x
>.:. 1031epe/cen 1ilfl aHeprrdfr E\>40 Moa tr- 2.1038 epe/cengtaEy2 7012 as.

I. [IutepnailLrr:330-: 20' (par"ron qeurpa lanaHtrrHu). I{c6o.ulruoe
npilRrrtrrreHr,lc ')1-r13.iryqcilr.rfi rrill{ rrI{porir4}r nr,cAecraJrorr nprr lrr = 330, aalre-

Ila6r,rro.lrrrc rrororirr rarrMa-[aaHTon rra paiiorra Jle6clr

Ha6irtoEarer'rn

,(a{u u Ap. U, 2l
@paii, Vrm [47]

lla,'rAerl Yatuurton [6]
\ar:qrrucon r.r 1p. [481

Ilrr;r rr tr1p.

Bralurmpcxnii u Ap. [13]
BraAnunpt:xrrii n np. [49]
Epayurrur r gp. [10]

D;ragrntrpcrurrt r gp. [19]
Iarrrrcp rr gp. [18]
Onxre;r [28]

rr ap. [501

23.X 1965 r.
I 1965 r.

VII 19t10 r.
VII 1967 r.
lV 1968 r.
VI 1968 r.

9.X tt
16.X 1969 r.
VIII 1970 r.

1971. r.
23.IX 1970 r.

8 u 9.IX 1972 r.
72.X 1972 r.

XI 1972 r.
\rI 1973 r.

1.972-4.973 rr'.

(1 ,8 +0.6). t0-4
<6.10-5

<1.,2.r0-5
(3+7,5).L0-a pa0-1
(4,9+2,4.).L)-a pqfi-t

2 ,3.10-t'
3,6.10-5

2.70-rt
<4.1,0-12
2,6.L0-5
3 ,5.19-r
2. L0-10
2. t0' 4

flara rra6arogerrnr
Uopoaoor, 

I

SHenfllH I

rr,'lr.,o 
I

loron Fr (>-Lo),

cJt-2'cex-|
IIpeRbruje-
lrrle HaE,
SolroM

50
100
100
100

40

60

2,5.106
2,5.106

100

106

40
30

2 ,6. 106

2,66

Z ,oo
3,00
J, /e

2 ,76
2,96

JJ

3,65
<-D J
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Plc. 4. falrrrra-napra parioua qerrrpa la.laxrunrr, rtol]qeHHar{ s [53, 54]

qerrHoe ua SAS-2 [29], Nroi-r{er 6rrrr, o61c;roBrcr{o Arrcnperrrbrrr rrcrosrurrioNr
c rroroFiolr F, () 100 l,Iao) = 6.70-6 (ctf .cen)-l . Ognaxo o6.uacrr, r4aryserrlrfl
6onee npor.flirteHl{a.8, rrelr cJreAoBairo 6bI IUrtI oArroro Ho}rralirHoro IrcroqHrrr{a.
B cs.sau c err4r\r r,rrrrepccuo rrailorrrrrrrb, uro tDpafi r,r Ap. [5] HarxJrrr B ororr paiione
pflA 6fltrBxo pacno,'rolrieHuLlx Ar,rcrperr*,rx r{crorrHr,rrioB.

Pafiou qeurpa la;raHrr.rriu 6r,ur upoclrorpcrr rc,rccliorro\r c urlrponoaaaopnorl
ucxponofi nanrepofi n {oroarry;rbcrrer"r B riilqccrBC rioHBcpropa [53, 541, noro-
prrii o6ra4aer HarrJryqrrr'rNi ria ccro;1rrflrrirurri nenr vr"rroBrilr paBpcrficrrr,rerr
1,5o gra Ey:75 XIee- Ha puc. 4 uoriasanr-,I pcg),.rlbr&rr,r na6"nro4e'uur"r. 3a-
ruerrra Horrqerrrpar{n.[ co6brruii ts troJroce /tI .: 350 -i- 360o, &II : 0 -:- -2rr ABe rpytrrtrrpoBxrr, rorraBrlr,re D npyirion c paArr-vcolr l,5o ; llr :15c, bu -:-7o -6 co6rrtlrfi,nrr6poc aa5o; 1II:353o, brr: -I - 5 co6r,rrufi,
nu6poc aa 3 o'.

Anroprr [53] cquraror, qro o6rrapyxierurbre rpynnrrpoBrirr c.ryiriar Aoriaga-
Te.IILCTBONI CyqeCTBOBaIII,ITI iIOIia.IbIIbIX UCTO.IIII,IHOB '):-IiBilIITOB, ll0 fraS.rmgC-
Hrr.rr Ha SAS-2, no4po6uo o6cleAoBaBrxero pairorr qcrrrpa fri.rlrirr,rrirr, He
troATBepAI,rJlII STrrX ITCTOqI{IrriOB.

2. Bo:uouirrrre Arrcxpcrrrr,re rrcrorrHrli rr raMlra-riB aHToB

Xorn 6o;rr,rxr4rrcrBo rra6.nrogcnur'i ornocrr.;iocb ri rro.;rocc lf"reurroro flyrr,r
u o6HapyiHl'rrltbrc rrcrorrrlrrrirr 'I'-r{Ba}troB ulrc"{rr rilJrarirrlrrOcri_vro ilprrpoAv, B prr-
4e pa6or 6r,r"'rrr o6rrap-virreHLr ne6r,rrrur 17 riBilrrroR or yrracrrion rre6a, Aa"Te\rio
orcro-srqux or ra.rrarirr.rqccrioro cliBarop.r [8, 9, 15, 27]. Ollr:u )riaantBaJlrr rril
B03}IOiITHOC CYTqOCT]]ODAIItrIC BIICTAJIAI{TIITICCIiIIX I{CTOIIilUITOB 1'-USTYIIEUII,E.

,l[ocrorcpriocrr, I,Ix cyqecr]roBarlrrlr, oAIIario, rreHlrlle, scrl nepeqrrc,rrcIIHLIx
BtIruC [CTOqIrrrIiOB, pacnono;H0lrrrr,rx n6lrrau E.]rocliocTn fa;rattrrrifi, lr B rlo-
cJreArree Bpcl{fi or}rocr.rrc.rrLHo rrr{x rrc 6Lrno tro.iryqeilo rroBofi rrH$opuaqul,r. }Ia
crapr,rx AilrrlrJx o6pau1a.r rra ce6n Brur[raflrrc r:or Saxr, .rro lle6brroq]rbrc rlo-
Torirry-nBalrron na6;rrogil.rrircb or trrccr, rAe pilcno,'roirieFrr:r i.\rirrBlrbre raJrarirl,rHr{,
rranpr4rrcp raJraFrrr4rirr c ccrl$cproncrirnTrr ,{Apa\rrr - 3C 120 [B], PKS 15121

-24 19), NGC 21151 [i7].
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Puc. 5. Pacnoloxicuttc
ron [55]. IioopAnHarn

rra ne6ecrroii ci[opo noalto;liIlLI]i llll('tipcrllLlr llcr(]rIrIllIioB '\'-]iBaH-

fATAHTIIA] CCHI{O

Ptrc. 6. Iitrprtr nolr,rolilrbrx AlrcripoTHLrx rrcrorrulrlioB 1-lir.rillroB, o6rral)vl{crubr\ B-;lByr
rr 6ortce pa6ortrx (earurplrxolarlrlble yrracrlilr)
floria;arilr rari;fie ooiracrlr ilBc3lruLr\ oB-accolillaqltit [5ii]

fJolruoxitrrrx AIICripcrIIIix IrcrorrIIIIttorl, T.c. Irc'r'ollltIIlioR c IrL./(ocriITorItIo
ubrc,orioii Aocroljeprrocrr,ro R oillro\r rra6.rroAcurln (2,5-.i o), o6rrapl';+ielo ;to-
cTaroqrro rrlroro. I'IcrioropBIe IIi] rilI\ o6yc.rron.rcrrLr cf itTIlcTIl(tocIiIIlrIr rlr.u1-rt-
ryirrlrrrrlrrr (rona [22], 1ro /Io.'r]rirrrr 6urr,, nilH rroriir:lLrBilor a1ra.-r1r:l [17], n pc-
a"rIbH6Ic Irc'rotrIrIIItu. IIcIar,rii rtirTil,rof Jlo;rlIo?.liIrLL\ i.IrrcHllcrin,r-\ IICTotrIrIIliorl
T-riliirrroR [55] rrrrc.rrlrrJBacr 5o.'rcc 10() rrilrr]rorrL]nirrrrrii. l-Itr prrc. 5 rotiil;]ilrril
liapTa Ircc\ IJoSxromtIbIx IIICti[)cTIILI\ rrcTorlltIIIioB lioc]rL{rrccIiol-o T-1r;}.'rYqcllIIfl.
Palrnrc o6,uttcrrr HC6il ill)oclrirTprrRil.rncr, c llils;rlrqiloii rxcno:rrrrlrrt'ii. rirH u'r'o
Itaprir IIc orpaiHncr rrcrrllllloii liorlqcrrrfnrurrr rrcToq[rlioR. ]1]rcrorcrr cJ].llar
IrcpcIipLITIrtt IICTO1IIilrrioB, T. c. IODTO])lIt ILl IrCfrlCTpilUIIn II::l5r,rTOrIilr,1-\ IIt)TO-
ItoB T-riBilrroB paBrrr,nrrr lplil[axrrr rrcc.'lc;I{rrrllrc.-rcii r,'r o]lnl\ rr rc-r ilie }qil-
crrioB rre6il. Itpnreprii rroBTopflerrocl'r,r nplr l)cr'rrcrpflrtilrr r|r5r,rro.rriLr\ lrorolioB
lR,-rrr{'rcrr ltil}riri6r}r dratiroliorr u orrl]cilc.rrcrrrrrr crcrrlrrr i \ocrollLrprTocrll ;IIrctil)cr-
lroro rt('r'orrrrlritr, oco6cuno ]i y(:.rroRnrrx rrrr,roii crirrrrcrluill rr il0llc\ICIIIIocTLI rto-
Tolton. llir prrc. [i ynallittrr,r ro"rLHo 1]c Bojlrro?:rittLILr llII(rlillcrlrr,IC IICTotiITIII{IT,
tt:l6rt'tcl.rrrr,rc rtor()IirI or riorol)I{\ urr6;rroga.rrrcl) xRa Ir 6orcc prr;r. TTii6;riolirercn
HoIrIlLrrrlllarurfl rrcrotlrrllrion tr5itrlltr lIJIoclioc'r'II ]-tr. riui'r'uriIr. rr1() cItrI;{cro"rl-
c1'll)'cT, no-BIritIIlIolf-Y, o6 II\ ritJlilH'rIlrIccIit:)\r I1p(]1IC,\o]Iillcrrrrli. l]irrrt'rr1ir Iiop-



peJLrIIIIr,E IcTotIHurtoB 'lr-liBarrToB C o6,'ra0TflNlu, 6otarulul ra3otr Ir IIO"IIoAnIMTI
sBesAarrrr (oB-accoqraqlg)r rr B ro )r{e Bpe}rfi rrer ,a}rerrrofi. cnsau c peHrre-
II0BoI{IIIILI ucrosHuriarrr,r [55 J .

B aaH;rro'renl.e rr.peqI4c.TII,IlI ocrloBHbre BLrBoAbr, I{orop'Ie }Io)r{Ho cAeJrar6 I{Brrpr{BeAerrrr[rx pesyJrE,raroB :

1. Ira4c;rruo ycraHoB,rrerro cyqecrBoBaHrre prrAa AucnperHbrx l4cToqrrlrrioB
'lr- n B a r{T o B, p rl ctr o Jr o lri c HHr,r x s 6.rI Lt B rr tr"rr o c H o c r r.r f a,r a xru ri rr.

2. IIure rrcuBrrocrb [crosnunoB cocraB,rfler - \06 xeanmleaf .cen) trptr
Dr{eprurr E 

^, > 100 XIas.
3' oar,ili rr{troNI o6:scriton, perrlcrprrpye}rrJx riari Ar{cfiperrrbre raJra}irrr-qccrirIcnIICTOqrrlrIiI,I ,)r-IiRaIrToB, .rrBJIrIIOTC.tr (IIO.IIOAbIe) Ily"[bcapbl
21. r alrlrrl-rr3"'ryq,,rrrn Arrcriperr{brx I{crosuurioB o6uapyxurnaer npeueuuyro

repeilrcHrro.cTr, (or peryjr.allrrbrx trv.rrbcar{rrrt go o;1nor,por,ro6 ctropaAr,rqecriux
BCTJIIiCHOB).
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IA}I1\{A.ACTPOIIO}Iil'I II fl JlEPH,\fl ACTPOQIISII T(,\

f. E, ItouaPor

B rracroarqee Bpctr.rr alicfreptrtrorira.[brrilfl T-acrpott()xlrIfl nepeilillBaer rIII-
TeIlC14BrIbIri aTafr cltoero paBtsIITI4fI u o6('qaeT l{3yt1p11rr,' -sllcp}lLIx trpoqcCCoB'

nporel{arotrltrrx rre roJrr,no B rraruer'i co.xricqlioir cucrcllc, Iro rah?Ii('B I'aranrrlHe
B qeJIoNl tI Aa11ie s 1\{craralra}irttIie. llp.auaa pcrIICrpaqlrrl npoA}'IiroI} ,IAOIIHLIX

pearirlr4rl - lr-I{Ba}rrog - rroaBoirlrr rrclocpeACTBeIIIIo IIa oTLITC ripoBl'pr.IT[,
npcAcHaSarrr,lr{ Teoplrr{. TarilrL., riilii HyiiJ0ocrrlrTCs Iro BpClIrI BCDLIltl0lt cBepx.-

HOBbIX, AUIIarrrIIia BSpLIBOR 3llC3A, XICXiiHIIStI rCHepaqrlrl Iioclll{al(cIiIIr "rlYqel4
I{ IrX BBlI{}IOACI-ICTBIIe C IIeiriSBCSAIILIIr U NrCi}iraJril}iTrlqccliI4lr IaSolr r',r r. u. 11 cp-
BbIC yCrCIuIrI)le 0IiClepI4NI('Irrl,r IIo coJrlrcqlrbrll ^/-IiBaIITalt ilpIIDe"rIl Ii 3I'Iaql,I-

TcJrrrlrotrv o6orarqcuuro rraurr.rx BHarrr,rr,:i o rroranrlBrle rcrl('pau,rlI,i co.ilrtt'aIHLIx
IiOCTTITqcCHIIX JIyqCIi, O AIIIIa\II{Iie CaIlOl:i CO.rIIi( qU0I:i nCril,lIllIiU. [f,, ' I i,1"

3gecr, Irbr paccrrorp\trr Jtl{rxrr lori()Tollr,rL) npo6lclrr,r II lroBxroilirtocrlr'},-
acTpoHolrrrl{, cBfrSa }tIlEle c I13ilyqeHI4e}I B,r IIHITTIX.

Ianlra-attporioMllfl II IiyI(;IcocIlHTc:t

Corracno cyu1r'crB]'rotr\Lrxr npcl{cran.rrerrr4trxr, iriIlBIi6 BII('BALI cocroIIT I{3
troc"TIt'AoBaT(l.rIbIroc'1'L DTaIIOll fpilBIlTaIItl()IfIIOIO CiliaTIlfl I{ rOp( IlIlfl 1'OrO I,1JtI'I

trrrroro roproqcro B 3illl]rctr{tf oCTr,r. oT cralurII aBo.'1I()IILIII . I } l'c-lllrol/1('[)IIblr pe-
arilurFx Il rrc.-tpad 311(3lI I0Ir('1)IrIr,r1i11,,, Il3OTOlrl,r IA3.r1I,1arHLl\ eJl('\li II'ion c IIo-
(ITOIIOIIIIbIII YB().:tiIql'llIi('trI llTonlIIOIO itO\IOJili II() lIl'i)(' (CTilpCllIlrl)) ilIJL3;U,l ' C roq-
rtrr Spelrr,rrr )Hcrrr,1)rlrlrcrrTalrr,rioii 17-ilcTJlorro.lrI{I1 lrp['IICTilBJ!fl01'IJII&SIi'i'('"rL.llI:lii
r{HTeJlcc crai{11rr rol}Lrrrrr{ lipcrrrirfl. Il a croii craAIlIr urrorric\ Liilorcrlrt Itclti'pLI-
p-yroTCrr rrc rreilocpcl(cTtserrrro, il B pr.3)rjrLTaTt-' piicnaAa cooTlI('rc'fa\'rclruI\ pil-
Arroarirrrclrr,rx flItcp. I) pea5."ur,rarc .iocrrr /IoqcpIIIlx ,IACp o6pa3-vcrcl B Iroa6yili-
l\CIIIILIX COCTotrItIirIx, CIIflTIlC Iio36-rririAClIIrs C01I1pOIjOiIiAilCTCrI 1'-]rBJI)qeEZeI\I,
peIIrCllpAqllfl IiOTopO-ro It cTiip]'lBaoT BOSNIoiliilOCTL npOBCpIiI{ Tt'OpIlI1 EyIiJIeO-
crirrrrcBa [1-ltj. I-Ia prrct,rnic ilpoICraDJCrre BrBr!cilrrocl'T] rlororil 1r-r(BaEToB
or BpenreilLr, npoxreAillt,ro c lr()rfcrrril Bcnr,rrrrriri cDCj)\r!ouoii ;nt'-r11rr, HaxoAg-
qei.tcrr rra pflccrorrHnrr I0 rnc [4]. Xapanrep rIl,lIItr{',l('tilltt\ 3aBr,lcul{ocreft
B crrnLuoil crcrrcrrr,r BilRrrcrrr ()r /IrrrraNrrrir.r pacllr])('rrrrri cBCpxrtoBofi BBeBAbr,

Tar{ riilri IIp0Spaqrrocrr, o6o.'tourirl 3Ri]3r-{rJ rrerrFercrr uo Bllc}reHIr. IIITplrxonoft
runr.reli rroriiiBr\rr xoA B"'rBrrcr{}tocrtrr 5oa yuera rror.[oIqorIrr,(r rarl]Ia-HBaIrroB
B o6oJro-Iric cBep\ItoooI"{ BBCBI\LI. L3rt;1rro, rrro J-rler nor'.[o[(cIrl]fr c.rr.rlLIIO I]"'llrtrcr
IIa IIOTOI{ 'y-IiBAflTOB, flpllqell Tt]\I CII.:IL'IICC. qCNi NICIIT)rliC il('pnOi[ fioJr.rl-lilCIIaAa

9rtr
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coorBercrByloru,ero llarepl{IIcIioro tlApa. 3ro ognaqaer, qro rr3rleperrr{c 11a otrbrre
xapaHTepa BospacraHlr.fl IIHTeIICLIBHOCTT T-riBa HroB troSBOJrrrr Srraqr4TeJlbEo
YCTPAHIIT' CYIqCCTBYIOIqYT IIEOtrPCAEJIEHHOCT' TEOPI,III 

''O AI{HAIII,IKE PAC-ruupelru.g o50;ro'rrin cBCp\iroBofi. [[o;ncr, Harrpl{Nrep, oriaSarbcfl, rITo ,lr-JrIr-
HI{rI or56Fe ne6yayr 3apcrrlcrpllpoBalrli, TaH riari B rrepBLro }rocrio.rrrrrio .rrer, Hor-
Aa yI{aBaIIHLIc,IIIIIIIII'I;1o.1;IiIrLI 6rttr, cttlttltrtrr CI{,rIbr{brlrtrrr o6o;roqxa cRepx-
rroBori rro?Her 6r,r'rs rteupoBpaquort. B nurepea.,re Bpc.\reErr or z !,o l0 rer nau_
6o;:ee cu.,rr,irofr Rn",rscrc.a Jrrrrrr,r.q ,122 nee.riF". 4:rx I > 10 *, 1-rrrrrs 44Sc
c nrreplr.reil 1160 nae no.q?riua 6srrr, upeo6.latrtrrorqefi. f.,.u"rpoqrnfl 1r-xBaHroBOT BCIII,IITICIi CBEPXIIOBT,IX IIOSBO.[I{T IIOITASAT},, IITO BO BPENIfi BCIIbI[ICIi CBCPX-
rloBLIx leiicrnratc.rblro rllleer \I0cro Iryri.rroocrrrrreB; orrpeAe.rlrrrr, r{o,rrr{qecrBo
TOrO Il,iti'I IrlIOrO IrsOTOna, rclreprrpoBrlrrrroro Bo Bpelrfl BCrrrrurreri; IIpoBepr{Tb
EaIrIl{ rpl':icrilB.rItlIIirfl o I{I{Ha\II4rie Bari.rtoqurcJr,rroii cragur{ Dso"rrrcqrrrr BBeBAtr T. II.

Oguonpcrrorrrriln p0rrrcrllaqrrr{ H,.,r,iTpr,rHrroro rr3.rvqeHr.rrr cRep-\rroBr,rx rroB-
tso.ilI4T ox1]tl'riITL trir{ll (ioJIcc l)ilIIHrIe criri{r.Ir.r rJcrrbrrrtori. Cosrr:CrrrLrr-r arr{r.rI\tB
AaHIILTT rreiirpnrrrroii, rtltItIA- rl onrl{qccriorl acrpo rro.\rrrrI rroBBoJrr.rr Brraqr.{Te"rl6-
EO nJlolBrrrryrbcrr n paepir6oriie ]rexaHr,l3]ra I}3l)j,IBOB Clt)p,\rroubrx 3Be3A.

ilprr.;locrurirvroii R rlacrorrrqce Bpeit.q u.yocrrrurt.,rurro"rri l0-r t:oannt,, r'"i- X
Xcerc-7 [,it,6] n roil ^\IoiTiIIo oi]irlAarE, pcrlrcrl)irrlr{ro oArror-r BCrrbnrrnrl cBcpxrroBoft.
,{alr,nt'iirrrco \-Ro.TIIqlIIrr0 rr}.BCTBr{Tc.irr,rrocrrr rrprlBotrer coorBcrorBLrlrrro n BoB-
pacTil1IIIn pirilli).ca rJrrArrtrocTi{ ,l,-Tc.l0crio[oB r,I qlrc.Ilrl BCIIr{rrrori cBCpxHoBbIx,
Aoc'r\rrrrrr,r-\ 1,r * uir6.-rioiieHrrr{.

B:ra; r nrogc.iierB lre riocrlrrr qe crirri J ) qejr-r

c BCTTICCTBO:rI B riocrtocc rt ralrMa_lr:t.tyqerr;rc

IIpn ll;antrotrcricrrrrrt Iiocxrr.rqccrirrx "rl):rroii c BotrlccrRolr B rrcroqrrrdriax Hoc_
IullllucIirL\ JI\:tli,)rel I1 c tIl-)iIiStsoBIIILIII tilBort i.I-\Io0T ltecro tloa6y;IiAotllrc flAep IiaIi
cp()Xr,r, Tiili tI ca\Ir.I-\ rioctlr{rlccrirI_\ qa0Trrr{. llpir.rorr, 1,_Jrrrrrr{lr or crrfiTr{rr BoB-
61';ti;1t'rru'r u.Iop Iiocllllqecitoro rrB,:Iytlerr[r{ SrrirqllTc.'Ib]ro yr.rtr,rprrrorc.rr rr3-Ba rotr-
u"rrep-ltplportra. 'l'itIi Hitti pacnpocrpilll,.lHrroorr, Tt{;HC.iIbIx .rrAcp B riocrruqccti11x
ryqiix 6o.Lr,]Irc, aro]I i] cpc;-(rr(,rr uo llce;rcrrrroil, clropocru r"rt"puqrrlr y-,unrrraii
ot oo:6y;rigerrrra 5r,rcrpr)r,\ ,r:I,lp riocriilqcclioro rr3.itvqLlrrns 6o.,rr,rne crtopocrr{
reHcpilql{II TilltI'I-\ .rIIIIIIII"I ,r,t c.r,'i I]3itII-\Ir);{.,iiCTBrIfl [poToiroB rI C(,-{1oTr4q rtoc}Iu-qectill-\:aytlCii c IIotiorrtr{II}IIIcfi rrlparrrr rrriri0.ilbrr a.rIo}reriroB rrc;nancatrrrofi
cpeJhr. o;lirarto rr3-3a Aorrfi.lcpoBcrioro yirrrrp0rrrrfl .trrtni,rii rrorori ,)r-r{Ba}rroB rra
eArrrurqy srrcprrrlr Air.fl lrpoqcccil B3illnr0trefrCTBilri lioclrfiqecHrt-x .[vqcit c rlcifi-
3tst3I{irr,rtr raso}r ortasrrrBacTCrr IIpcBa.iin.I)yrorqrrlr.

13 paSorc [7] nprrne;lellbl pl3v.rllrarll l{r]rr1Jr,rrr,r-\ Br,rrrrrc,rcrrnii o;xn4aerrr,rx
fioroli{)R T-IiuilIIToB ]l tlilupilB.'ICrIr.Irr IIrl ItrirrITp ftl.,tilritltriu [[)Ir p&ts;1]I{IIIJx
upei{fio.I0,Iii'IIIIfi\ O BIIrle CIII)ii'rpt1 IiOC\IIIqCClitII .rl]'qci-I n O6.laCrn rrrr3ltrlx Drrcp-
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rlrfi: (treccrllrtrrcruqecxtrrfr> r.r <ournlrracru.rcctiurt) uttprr&rirr,r. B ncpnonr cJryqae
aHeprerr4qcrcxrali cncHrp riocrrrrqe criI4x .-Tryrrefi B rrelriBtscBAI{orr npocrpa}rcrBe
cqr4Taerc.fl Tariu]\r lric, qro I{ rralreperr}rbrir B par'io}rc 3elr"lll, a Bo BToporr c.rryqae

AotrycHarorctr orrrocllTcJrbrro tsbrcortr,rc norortlr riocrrl{trecrilrX Jryqsfi s o6iracrI,I
Hlrr3t{ux ancprltfi. B nepaolrc.rlyqae [peAcr{a3lrBa[,]rbrfI noro]i 70-b c.tn-2,cev-rX
Xcmep-t.XIae-r Ira HecnoJrLuo noprrArioB rrr{ric rrororia uaorponr{oro 4u${ya-
noro SoHa r4 nooror\{y rpalirnqecrir.r rrLrr Boauoirilrocrr4 ero rra6rro4arr,. ]l ourra-
I\{r{crr{rrecrior\{ Baprrarrrc o}rir{Aaercrr AaTric np('uLrurcrrrrc na4 4u$Syerrnrr ([ouou
I4 trOeTOI{y LIN{CCTC.fr IIpI4III{UlIIaJIbIraf BO3]\rO}TiITOCTL IIVTCIT LrCIIO.rLSOBa}rI4fl Ae-
TeItTOpa c Bblcolil{Ir DHCpICTI,rqCCrtEri paSpelllerrr,le}r rr3}re pI4Tb coorRCTCTByrotr{ue

T-Irlrurr. Ilpegroro;rrerr.re o cI{Jlbrro}r yBe"rrrrqerrrrr.r uHTerrcrrBrrocrr{ riocr\rr,rqe-
cHux lyvefi s o6racru rraJrLlx Drrcprur"r cD-EBarro c neo6xolrrlrocrr,ro o6ecuo.resr.a
rra6;rro4aerrofr criopocu.r r4oHr.raar{ulr H I o6lacteli }ioc}rtrlqecriurru .x}'qaMrl
tr reHepaqrrn ueo6xograNrllx }io.[uqccTB Lr3oTorra ?Li n raJraliTl{rrcc]iorr ra3e.

B pa6ore [7] paccrrrorpera l,lHrep0crrafl BosrloEirrocrl, l){-lrr4crpar{r4rr T-113ns-
TOB OT TOIICIIII},IX trICTOqIItrIIiOB. OTTA UT,TTCI{ACT I,I3 IIPCAIIO.XOiIiCI]IIfl O TONI, qTO

B I4croqlllIliax HoctrIlr.rectilrx lrv.rcii qacrI,IUr,l c arreplr.rci.i ltellLlItc onpc4t.irt,rrnofi
yAep,iril4Balorc.s. Tanoe ilpoAfloJolrirrlrr.rc BLrABLrrrvro A.rrrr o6r,ncrrorrrr.q rra6;rro-
gaelrofi lla orIbITe BaBr4clrlrocru trurrl4rrccrtoro cocraBa lioc\rrlqecrir,rx .nvqefi ot
eHeprr4I,I. IJ erolr c.rlq;1g c rlcilo.rrrraoBarrrctrr /lereliropa c -yrironLrrr paBpcrue-
truelr t" BoBr\roi.riIIit perlrcrpaqufl Torrcslrbrx rrcrorrrrlrriots ,.|r-",rrr1rur"r. Xorlr lra-
AelIiAbI lIc6o.tr,rur,.re,, Ho olilrAaelruii pcaynr,TiiT Blracr.lT(,.rr,rrr,rr'1: rrtrecrcfl nprrH-
III4flI{aJIIrIIa.s IIOBl\IOiliHOCTb VIiaBaTL IICCTOIIO.xOilieIIIIC IICTOTIIIIIIiOB IiOCIILIq0-
cHI4x JIVqei.I. TaHr.rlr o6paBolr, t\rolrilro Bari"[Ioqr4Tb, arTo perLrCTpaqufl ,))-ilI,1lr,Ifr,

BOSHI4liarcIIUlX npl4 BSAIrNOAer"rCrBI{Ir riOCrrrlrgeCHIrI Jlyrr0r:i c Reu\ccTnonr Ro3-
Irrolrina, ec"rrrr Hoclrlrqccri14o r)'qI,r BAa.nu or coJrrrcrtrrofi cncrclrt,r <-r6oraulctrtr
oTlto c rlT oJI I,IIO IiI43n O DrrCpI.rrtlllrrl rrr,r ara cTtr4r{axrtr{. Ycn cru rrlr ii 3ri c il eprr [f e rrT
B arofr o6;racrn IICcJrcAoRaIrrzii orripocr )rrrL{}ia.ll,ilbre BoB\loitirrocrrr riaprl4po-
Barlr.fi r.rcro-rHurioB rioct\ruq(,criI{x tyvcii u IrByrICIrnfl cocrilBil lrc;;ri3BCBArroii c;te-
ALr B pa3.rII4rrrrb]x lraIIpaD"rreItI,rflx R IrpocTparrcTBe.

Colr:eqrrr,re raMtra-r*aHTbr r.r rgeprrbre pearl_(rrrr ua Co.;rHr1c

f{na roga rraaaA BrrepBbre 6r,r.urr aaporucrpr,rpoBarlr,r [6, B, 9) co.lucunr,re y-
HBaHTr,I. Bo upcrra llou1llblx aBrycroBcrtr4x Bcrrbrrxe]i tg72t. o6rrapv;ricrrrrr .rrr4rrrrn
0,51; 2,2; 4,4 u 6,\ |Y[ae, uureprrperr{pycrrrre Hari pe3y.rrr,rar arrHlrr.rrrrrru4rr ro-
Br{rpo}IoB, o6pasonauran geiiropua, rrpflt\roro Bos6]']riAorrfia ypourrt'fi r2C il ltio
CoIHeuHLINII4 liocrlllqecHuMr4 Iyualrr,.r. ftpzrrauccxui,i aIla.rlnB peayJrr,TaToB no
coJrrrcqrrbrlr T-HBaHrar\r, trpoBeAerrrrr,rfi na VI Jlerrr.rrrrlia4crtorr XIcai;lyHapo/Urorr
ceMrrHape B aBrycre 1974 r, [10J, noanorrrJr ycrarroBr,rrb pflA ]roliLrr l,r Br]]r(Hr,tx
Br,ItsoAoB. 31ccr, lrr,r paccrlorpr,Ilr "rlr{rxb ro, qro flB.rr.flcrc.s rrcri;rlorrlrre.rr6Ilo Barri-
HbrM r{ rpe6yer criopeiiurero paccrrorpeHllx. f{la sroro npciriAe BCCro rraro}{-
[rn\r l{parrio cxcuy renepaqurt paaruqruix 1;-llrrrrafi ua Cornqe.

fenepraponallHble Bo Bper\r.fl Bcmirrrrirr corlrerrHbre rroclrrrgecril4e lv.ru (g;rR
I{parliocrr{ ur,rnie 6y4cl\I pacclrarprrBarb ro.rrrrio uporoHr,r) naarrlrogeficrByror
c ,{ApaMr.r arrrocdcpbr Co"nrrqa rr B pe3y.rrr,rare flAeprrbrx peariqr4fi o6paayror
tlefrTpolrbr, noBlrrpolro-aIirltBrrbre rrApa 11C, trN, rrO, 15O, Ircnocl)rrACTBerrHo
Boa6y[iAaror .sAcprrbre ypoB]u{. Cn;rrr.rc noa6yxi4eur.r.rr .Eilcprrrirx ypourreii rpaH-
Turrcclrr{ trpolrcxoAlrr lurHoBcrrHo, tre-tirpourr Hie cuasaJra BatrreA"rrrrrorc.s, a ga-
reM, rrorJrorqa.Ecb trporoHolr rL (p, T),D, Aaror T-riBarrrbr c aHeprnei.i 2,2 Maa.
floaurpour,r or paclaAa parl,roarirlrBur,rx flrep 3arrcllJrrrrorcfl rr arrEr.rrtr{Jrr,rpyfl
c sJrer{rpol{aNrrr, Aaror1,-HBarlrbr c encprrael'i 0.51 lllee. Tarir.rrr o6pasonr, r4rrrerr-
crlBrrocrrr 1-.trr'rrrraii BaBI,Ic.flr or Slleprcrr4qocHoro ctrcrirpa npororroB (t[vrixqux
BoS6yinAeHutI paBrIzqIIa AJIr pasirr4rrrrrnx ptariqlrfr), ilo.rrlroro Horr.rqecrBa
yclioperllrbrx rIpoTorroB, HoHrlorrrpar{ilu .sAep Mtr{IIeIII{, TO"IrUlIr BCtrleCTBa,npOXO-
AIIIUOIO yCItOpeIIIIbIrIlI qaCTI,IqaIrrr B coJIllcqHorr ReqccrBe, Bepofirrrocrr,l trofJro-
TqEHUfi '}'-IiBAHTOI] B CO"TIIICuIIOII BCqECTBC, BEPO'ITIIOCTI.,I BAXBiITA UEritPOrrA
nporoHolr r4 r. n.
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EctecrsenHo, aITo .relr 6ornruee FioJrl,Isecrtso Be.rrI,IqI{II rrbl rla}Iepflerl Ha olrbr-
Te, TelI 6o"ur,ure AoCToBepIrocTb BLlBoAoa. OguoapcrrerrHoe Ir3rlepeHr,re qeTr,rpcx
,))-JII,ITIIft, ICHCTI,ICECHI,I CBflSAHHLIX ,,IPYT C APYIO}I, I{ NOTO}iOB COJI}IEqII6IX I{OC-
rrrlsecliflx JI)'scI-I B Iiocllocc Bo Ilperlfl tlBrycToIlcrirlx BCII6TTIIeH SHrlsIITe.rrE,rIo
clrSrr.rrrr <cno60;1y AeI"ICrBnfl) reopeTusecr{rrx [aparrerpor: (x coi.]iaJreHr{ro, IIa
c0roAllflIrtllrrri Aerrr, IIe cBOirI,I ua rrt,r). Itarilrc ,+ie ueotrpeAeJreHr{ocTr{ rrau6o.ue.e
cvqccrBeliHbl Il Hacrofluleer npcrrn? 3ro upe;rige Bcero arrepreurqecril,rrl ctrerirp
coJlrrerlHblx iiocllutrcctillx rysefi r o6.rracrrt rrx l-clrepaqlIu I{ B3al{i\ro4eftcrnlrn
c ,rApalrr{ co.irHcqrroro BLrrrlecrBa. (D-vrriiqnR noa6y;ri;1eulrR, oco6eHuo Ailfr rr,-
rrepaqurr.nr,rrrufi 1+,4n6,1 lIao, oueut syBcrBurr.rbHa H crreHTpy n o6.rracrn rra-
.rn,rx arleplrrli (<100 l,lae), r. Lr. ratrr, ri\o lrcotrpo;lc.rerruocrr, AarrrrLrx BeJrrrria.

,il,;rx ncnrrmHu 4.VIII l9T2r. Blreprerrrsecrilrfi cuexrp trporotroB r{BMepetr B r\reiri-
n"[arreTlto]r upocTpaEcree [11]. OAuano f{e,ficHo, r{aH or r{ar{epetrHoro ctrerir-
pa [epeftrr{ r( ctrenrpy Ha CoJrHr{e, Tarr rAe rrAyr .sAepubre peanqr,rr{. Tpygnocrr,
B Totrr, qro gueprerusecHuft cuerirp cuJrbrrec Bcero rroABepifieu rparrc{opuaqralr
IzNleurro B o6Jracrrr HIIBnI{X anepruft, rarr, rAe Bepo.flTHocrb reHepaqrr[ 1-
TiBAHTOB BEJIIIITA.

Sgecr Ha6ilroAaercrr ABa troAxoAa: B oAHolr rra rrr{x 6epercx Ba ocr{oBy BuA
llSNrepeHrroro IIa onr,rrc ctrertrpa g o6"uacrlI 6o,rr,ruux sueprlrfi r{ cqr4Taercfi, qTo

u o6racrz Hrrarirrx aneprnii {oplra cfle]irpa rana.s Ere. B aroNr cryqae qacrurl
rrr{B}irrx aneprrafi n arnroc{epc Co.uuqa oriaarlBaercfl Brraqr.rre"lrno 6o,urrue, uenr
B rrearuJrarrerirorr IrpocrpaucTBe. Ilcxoga rra TaHoro trpeArroJror+ierrufl, Ha ocHo-
Re Lrar,repeHHrJx Ha oIrI;ITe fioro]ioB 1r-HBaHToB c gueprrr.Errv 4,4 u 6,1 Mae
.rlr.trren{e,rbrep rr Pauarra [12] upnxo4sr ]i BI,IBolly o roNr, rrro yc]iopeuubre Bo
Rpclr.rr Bcrrbrrrl(r{ qacrl,rrlhl JTer.rrr acr4Nrnrerpl,rqrro, a lrrreHHo R cropoHy ConHqa
.rrerrrr rrilHce 1 9'o vacruq. TaHofr BbrBoA rtcrpelrilcrcr{ co ar{aqrlTc.rrE,Hbl}rr{ TpyArro-
CT.fl1\III B IIIrTeptrperaI{I'II4 riaH AaHI{LIX IIo llsorollarI BoAopo;la I4 IcilII.s B I{Op-
rrycHy.[fpHr,rx rrororiax Corrnqa BCrrbitueqHoro npor.rcxoiriAeHr.r.fl, Tari rr rro alrep-
rerur(e otrTl{qecnoro llaryqerri{-E Bctrrirrrcn, Ecrecrserruo, BoBHI{Haer Botrpoc
o rou, colJlacylorc.a,-Iu AaHHLIe tro Apyrrlrl Y-..ILrHI{.'I}I (0,51 u 2,2 llae) c BLIB0-

71ou o6 .acrlrnferprrrr corHerruErx Hocxru.tecxlrx "ryuefi? Tar,roe cor.rlilcr4e, Bo-
o6qe ronopfl, r\roixr{o troJ'rysr4rE [12], ccnu rioHqcrrrpaqn-s reirllfl-3 B coruesHoM
ReqecrBe rar( Err3rta, qro Bepo-flTrrocrrr rror.rrorqorrr{fr rrciirpouon B peaHqlrrr
ru (3He, p)3H ne trpeBocxoArrr Bepoflrlrocrl{ pealiqlll{ n (p, y)'D. Xoporuo
naBecrHo, sro cescuue peaHI{uI4 troriroq,clrl{a lrel'irpoua re,,rr.rerr-3 n 18 000 pas
fipeBocxoAr.rr cerreur,re IrorJroq,eurr.a trporouorr. 3to oal{aqiler, rITo po.rrb pealt-
r\ttr. tz (3He, p)3H 6y4er rta"ua, ec.[I{ }touqeHrpaql{rr t'e.,rtrs-3 6oJree cen n

1B 000 paa Nrcrrlrrre Horrqcrrrpar{[r{ BoAopoAo. A"l^ rra}repL]ilrroro rru olr,rrc co-
[ep]r{aHr{fl rerus-3 B coJrllesHolt Btrrpe BepoflTHocrlr ynaBaHHbIx peanqufi oxa-
SbrBarorcfl paBrrr,rMr/r. B ro ;rte Bper{.q r{SBecrlro, qro Bo BCtrbIluc{}ILIx troroHax
na6.nrcqarorcs 6o.nr,mr.rc rioJrlsecrsa re.tlflfl-3, rllrrepnpcraqlrfi noropblx BoB-

Moir(Ha, ecJrr.r B o6nacru reuepaql{I{ coflHesrrblx IiocNlusccnux nyueft HoIrqeET-
paqrr.fl renras-3 rlalrHoro 6o.nrrue ero HorrqcHTpaqr{rr B coJrtrecuoru BCTpe, a I{MeH-
uo 0,1-1% [13, 14). frtrF. KoHqcHrparu.ilr re.rus-3 n 10/s aeporrrrocrb rrorJro-
qerrr{fi uefi:rpona trpororroM c rcHepaqrrefi y-"rrunnra 2,2 Mao ncero 1,3%, r.€.
ueii:rpontr rlorJroqarorcfl B oclroBrroNr rc"[r{chr-3 6ea reuepaqfiIr rallNra-HBaHToB.

Bepnelrcn refiepL ri Bolrpocy o cnenrpe rrporoHoB e o6,'Iacr-[ Hr(BKI{x auep-
rrafi. Ilycrr, Br{A ctrer{rpa s o6iracrll rellepaqlru qacrul{ na Coluqe tarioft xte,
qro r.r LrBNrepennrrii B Itocrloce. Tor4a, A.rIr o6lr,.flcgeulrf rroroHoa s tuu:tz.nx 4,!t
u 6,L Mea Heo6xoAul{o, uro6st x Co.nnqy ABIrraJrEcb 6orce l0% corIHesHE'Ix
rtocMfisecHlrx nyueft, T. e. aculIMCTprr-fi BHaslrrerr,rto yMerrbruaerc.E. Coorser-
cTBer{Ho ylIeHbrtrarorc.fl TpyAHocrlr I'Illreptrperaqlru AaHHbIx tro 2Dr 3H, 3He u
arreprerrrne otrTr{rrccltoro IrB,IIyqerrl{ff. Ha ca}Ior{ AeJIe troJrorfieHrIe Mo}fier
6r,rrr eqe JIyqmIIM, ecJrl{, Har( aro cql{Taercfl, qacrb trporolroB s o6nacru rra-
Jlbrx aHeprrrft ycnopeua B r\{eixrrJraIrerHoM trpocrpalrcrBe, a Ee ua Co,nuqe.
Taxuru o6paaou, aBTopy Hacroffql{x crpolt trpeAcraBirflercs 6o,uee BepoflTIrLIM
Baprrar{T c orrrocl{Te,rr,rro 6orr,ruofr HoHqeHrpaqueii rc,uu-q-3 e o6Jracrlr reue-
paqrrrr coJrEeqHr,rx nocrrusecHux ryqefi, uocltoJrbliy B SToNI cJlyqae yAaerca o6t-
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.EIHIITI, coBoriytrIlocTl, 3KCtrepI{[I€HTn"rIbHLIX AaIIHITIX Iiafi trO T-IiBaIITalI, TaIt

trr IIo r{BoTorra}r reJrrrfl rr BoAopollrl rr Aairie IIo co,rIHeqIIbIrI Heiirpxllo (I4Merorcrl

B BrrAy MOAeJrr4 coluqa c roprcqr.rNr r,r3 3He, He Ilsiryrlaloqlle npaliTl4qeclil4 BI'I-

conosHeprr.lqHr,re Hefirpr{Ho II5-18]. OnosqareJrbHLlfi orBer IIa rocraB.qeHHhle
Bbrrxe Bonpocbl 6yAer trolyqeu IIoC.IIe upoBeAeHLIrI IIoBLIX [CCJ]eAoBaIInfi ll4l,
oco6eHHo aKcrrcpuilrerrroB rro oAHoBperrcHuoft perr4crpaIIuLI npororloB, Ilerirpo-
HoB, AeiiTorIoI], TpI4ToHoB, re.illlfl-3, reJrl'Ifl-4 I'I T-HIlaHToB.

B aax.lrOcenfie xoreJ]ocb 6r,r oco6o floAqepltuyrl, qTo y11te trepRlic cligtrepl{-
}TeIITI,I tro uSyTIeHuIo flAePHbIX PEATIqIIII HA NOBCPIHOCTI,I CO"TIHIIA AA.TII4 I,IIITEPEC-

HLIe peByJIt,TaTEI U CTI{NIyJII4pOBa"TILI npOBCAeIItr'IL) IIOBLIX TeOpoTI{qCcI{I1I II 3I{-

CUepI4NreHTaJrbHbIx I,ICC.TIeAOBaIILIIi, IlatrpaBJIeIIHl,I]i IIa paBraAHy IIpnpOA],I C"rIOEi-

rrblx npoqeccoB Ha 6;ruxarlureii It 3eilI"rro sBeBAe.

Aorop CaII4TaeT CBOI{1\I ilprr.fiTIIIJ\I AoJIrolf oT}teTtrrTr,, qTo aHTya"IIITIIOcTE

Ir BaXTHOCTb ATrlrx BOnpoCoB 6bl.rla trpeAolia3ilHa .I{ apryrleHTllpoBatlil B }iioHqe

50-x rogon alaAerrr4norr A. E. Ccncprlr,ru [19, 20], ilpc/lce^arorlcrl opuliorll.I-
TeTa HacTofItrIero cerIrIIIapa.
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}I BOIPOCY O BOSTIO}ITHOIT AHBIIIIJTflIIIOHHOII IIPI{POIE
HOC]!IIIIIEC[tIIX IANIXIA.BCIIbIItrEft

II. I[. (Dorrrru

1. Cyqccrn)'r(rqire Barpyllrrcrrr,rn Il] c o6:r,scncnrrerr {rralruecxoli upupo,qrr
T-Bctrr,rrrefi, 06rrirpyrierrrrhr-\ rra IICS <Vcla) rr Jp. [2], iacras;rrrror cepr,e3]ro
orrlecrl'Icb rI li Idco.[eAoBAIIITIO Borrpoca o Bo3]rorrirrorl anuraru,rqquourroii upra_
poAc 3Tr.Ix BclbrrrrrrH. Botpoc craBrrrcfl c,rrLrAyrorqr{rr o6paaorr: He roBop.frr ,Trrr
Ha6,lloAaerlble 6bfcrphle Ir NIoqIIbIe T-Bclbrrrmrr o [pucyrcrBr{rr a}rrrrBBeBA B Ha-IrIcfi faJ'raHrltne'/ IJaAeIII[e rIeiItBBCBArrrJr acreporrAoB Ha aHrr,r3Be3Arrr trpr,rBo-
4ll"to 6rt ri 6r,rcrprrlr I{ rIotr{FIbIrI aHrrlrrr,r,rlatlrroHHr,r}r Bapr,rBa\r, npeiueuurire,
SHepreTUqeCHIIe II Ctrelir_paJILIILIc XapaIiTITpIICTIIHI,I I{Orophtx HorpyA}ro Corjra-
coBarE, 

_(cnr. ur4me) c ua6nrogaerrnrulr xapar{rcprrcruxarur r-BctrJrecHOe. B ua-
ctoarqefr pa6ore o6cy;x4arorc.rl Botrpocrr, BosHrrxaroqrre B clnlu c aHrrurl4-
nnqrzonuofi troAeJrbro 1r-BcrrbrrrreH.

Mrr uoxa ocraB.rr.EeNr BAecr, B cropoEe r4[reroqrrec.E B Jrr{Teparype [3, 4] soa-
IlaTIieHiIfi IrporlrB cyqecrBoBaHlr.fl aETI4BeqeCTBa r{ arrrr.r3Bc3A, OCHOBaTTHLIX
Ha riocNroJrorrrqecHfix coo6patricrrr,rflx r,r r,rHTepuperaqrtrr AaHHhrx tro pe,rr4r{To_
Botry paArro[siryrreEuro, cocraBy rioc]frrqecrir4x ;ryuefi u 1_$ouy. Boupoc cre_
I)-CT [OHa CqI'ITaTL OTI{pLIT6ITI, IOC]iO.iIF,Iiy BCO DTI4 BOB]lar{iorrr,r.E frBIrO IUIIT He-
flBr{o otruparorcfi rra trpeAtrOJroirieurae o6 0A}ropoAHOCrrl paclpcAe.{eHr{fl Beqe_
crBa r{ aErrrBelqecrBa rr repfrcr cr{"rry B c.[]rqae cyqecrBerrHofi nco4nopo4uo-
crn. llocreArlee trpeArroJraraer, rioroqrro, cyulc.craoearrne a(pr]ertr."onro"o-oi"-
xaHI{3NIa paSACireIII4.fI BeqeCTBa I{ arrrlrRetr{ecrBa r.r, xorfl B STOrr BOfrpoce ri}Ie-
I0TCTI SIIaqUTe"{LHLIe TeOpeTI{rIeCI{I,Ie TpyAIIOCTII, trOrta He,rrEBrI rrcrr.rlrcql,ITb BOB-
uoEilrocrr, Toro' qro trpllpoAa BCe Hie HaxoAl{r:raHori }rcx.rrrr{BNr t51. B rracTo.rr-
IIIoe BpeNIfl upeA[oqrl,ITeJrblrce Ilprrll0prrir,rBarr,c.q 6o.rtcc ?]r[r4purlL]crtofi roqnu
3pcutrg, cqrlTafi' sro R IioHCqIrotI cqerc rrrrrore3a arrrr.t3tsc3il ilIoilier 6r,rrE, orHro-
IIcEil I{JI,r trpul{flTa JIuIIrb Ha oclroBe arra"rrr.raa ncerii conoriyn}rocrrr acrpo{usuue-
oxr'rx rra6lro4enr,rii, a Hc IIa ocl{oBe Ha[rl,rx Aa.,rerio HocoBepr[e]r]rr,rx coBpeNrerl-
IIbIx I{oc}Ioirorllqecliu.fi ]IoAeJroI-r. B uacronule,ti pa6ore lpeAnprrirrr]racrgg rro-
[htTlia BftIIOtII'ITb B DTOT aHa.lIUB AaII]ILIe nO ?-BC[.{eC}ia}I, a TartHic HeriOTOpr,Ie
AaII}I6It)' orIIocflIrII'Iec.E Ii HclrpaBIrJrb116IrI IIepe]ICIIIIIJ\I BBeBAa]I.

2. Paccuorprrr{ Botrpoc o6 erreprerlr,ie, cNopocrlr rrapacrarfil.fi ur ctrenrpe
1r-BctI"IIecI{oB. I_Ip, BctIbIIIIIte t4.y 1972r., rrilrrprrr\rLrp, rroro]i ancprrrr4 orleHrr-
Birorcfl l2l - 5.10-1 ep1lg.ti, rrro /IilEie npr{ c.plBrrxro.rrbrro rr1.]rr,rx paccrofi-
Hr{fl\ Ao rrcroq}rr4Ha -70 nc coorBercrRyer aHoproBhrAe.rrerrrrc -5.i}ru apa.
Ec"'rn yuecrb, qro n rra6rrogaeur,rfi 1-4utrnaaorr 0,01-l Mee uorraAaer, cxopee
Rcoto, ToJrrrI{o qacrb^ aHCprrllI, To [o"rrrryro Srlepturc scefi ncnEruHLr cJreAyer
cqIITarE 7L0" epe. Bcn Rcrrbllrna cocrorlT rrB HecnoJrr,Hr.rx rrlrrryJrbcoB, B r(a1t-
/(ort I{B RoropLI\ Bpel\rq HapacraHrr.rr <.. 0,1 cen. }ru senlsuHbr rpyArro corJra_
collilrL c ;rro6lrlr rrBBecrIILr[t NIexaHI{BrroNr aHeproBEIAC.rIeHrrfi repnrox4epuot
II.III rpaRl{raqraour'rofi trpupoIbr. Brrecre c rerr oHr{ troryr 6r,rrr, rreupzHy}r{Aeggo
o6r,scrrcsr,r- B . paMr(ax arrHr,rru,rrflquonuofi lroAejru. fla4aroqzft ucrepor4
c nt. ). 1016 a (pa4rayc > | r"ar) n nepxur{x c.qoflx aruoc{e'prr u"rrsu"s4, 6y-
ACT BIlaqare aHllr{rrrJrrlpoBarr, c troBepxHocrtr Ir trporpeBarbc.rl Ba cqer trorJro-
rqerrr4E trpoHrrr{arcqefi pa4uaqurz. Sarelr n 6r,rcrpee [porpeBae]rofi uepe4neft
qacrr,l acrepouAa upouaoft4er rclroaoft Bapr,rB, noroprrft Molr(er paSBaJrr{Tb
ocraJrE,rryrc qacrb Ha r{ycHrr. }tycriu B cBoro oqepeArr 6ygyr uctrap.ETbc.E B pe}r(r4-
rre rcrrJroBoro BSpErBa trr, crrerrrrBa.scl, c aHTtrrraSoilr arMoc{eprr, AaBarb cepllm
rlroq,Hbrx n 6r,rcrprrx aEErrrtrJrflr{r{oEHhrx Bctrr,rmen. t(pyrzsuy'spouroa ,upr-
crallfifl T-BctrJIec(oB B aro]I r{exaElrBMe JrerHo cofJracoBarb c ra6nrogaeMbrMtr.

_ilepnuu',lre aHl{rrrr{Jr.sqr{olHLre ,}r-KBaHTbr or trpoqeccoB e*e- --- 2y, 3y
n -M1/-? no --+ 2y urreror ctrerrrp c AByM.rr lraxcr([ry]rar{rr: y3nr{}r n o6nacru
-0,5 L[eo Lr urlpoHrrlr s o6ilacru -70 Mee. Ilcpnrrfi nroxcrn'ryo, B pe3yJrbrare

riorvruron-arf$enra Ha aireltrporrax aHHrrr[Jrr,rpyx]qero o6.iraxa 6rrcrpo"(4ocra-
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ToqHoHecHo"rIE,IiIIxcToJI}tIIoBeEufi)paalroeTcflBocHoBIIoMB}IflrfiylocTopoUy,
;;;-;";;;;r., o6rrcrrrrr, xapaFirep na6nro4aenoro ctrenrpa rlfrlirrx T-r{Balr-

ron.BtopoftlrartcraltyupaslloeTcflIIeIIE,IUeIaS-3atraAeI{IIfceqeHll,flpaccefl-
rr1rr c pocrorl"ap"rr, tntt "o 

o6e cacrlI cleHTpa rle nepeHpororcfl'
"""'4".ri *"roJ, 

""iACa'*VeIa>, 
IMP-6 n tp. [2] ne 6r,uu llocraroq,o n'vBcrBr-

TL..rrbHLr It )I(CCTlior{ yacrr{ cncHTpa r{ rroSTOI\Iy olla NIOTJIa OcTarr'Jcfl HeSa]IeqeH-

uofi. IlpeAcl{a3aHI'Ie ;riecrlillx 1'-BcrulecrioB' cr'IHxpoElrblx c Mflrl{ul\{I4' flBJITICT-

Cfl' TaIiII[r o6paaolr, IipyTuqeCti]4.\T ll,.]'t trpoBopl{l,l .altHl,II14Jl,lqt/|oHttofl 
[ioACJl]1.

ijr;,;;;.;, uro'rra6rro4.iir, ,,^ llc3 <,Ito*roc-56I> [6] yxaasrsaror Ha cvu{ecrBo-

Barrr,re B0flrrruesfloii arirllsnocrra s 06nacru Ey) L00 Moo'--.

3. PaccltorpllNl TeIIepb BoIIpoC, fiaHIIe oIpaIIIIIIeHI,Ifl IIa trpocTpaHcTBeH-

Hyro n.iroTHocrb arrTrrSBei4 n o ,raHraAr,rBaoT Ua6.urogaenrafl alacToTa Y-BCnIJIxeIt

N -,LR roA c ,o"ou* "tt["" S ] So - LO-b tryl:y' J?): 
flvmr n (m) -

Syunqua pactrpeAeJreur{.fl rIe}Ii3B€'3[Hh1x ac'repouqon rro ]\Iacca]r B uelioropoNl

rruropecyrcrqeNr rrac ,rrr"p"ur" lracc (rzo, r??.rnax,). flpulreu ;1JIf Iree B AaJIbHeI{-

ilrcr{ cretrcHnofi eariorr:

n Qn) : Am-*, t: ) 1' (1)

flpocrpancrBeHllaq rlJrorlrocrb trIaccbl' Batraceurla's n {opue acreporlAoB'

ecTb
lllmax

(ra : 
'(-^ 

r, (m) ctm : *(nr;f- - mfr--)' (2)

d

cp.r,rr#ooc.rora.(n ycrar{oBrrB,rc}rcfl pemn*e) uaaeuuft acrcporrAoB c rrac-

carru r,1B rrrrrcp*a.rra^(iri trtr) Ha aHrItBBerTly " 
otol"oii ,41, paguycort I? rI cpeA-

lreficliopocrbroi?*nrrrocure.rruo<o6.nartaru"r"porr;loBotrpeAeJrrttcatfopuy-
roit (cp. [7, (12.2.1)1)

)'' (rn1, rnr) :2nGMRu-L j - 2tc)lR.4l 1 I \
tt (m) dnt : 1*=1, \;i- - E )

(3)

(upu oguoPoAIrorIt{ac'rota T-BcIrJIecltoB c trorolta}Iu S } So otrpeAeJrl{Tc'E

pirctrpcAeJrelluu ucroarHratlon n r) r{Irrerpa'Tlorl

N:ilo Y (m,m^^*) 4xr2dr,

A': 2l/fr.E"i'sz6V n"n
3uS'o'

(4)
7rn:lx

5
rrrin

rAe 
-o ^-2t-1. (5)

ril., : ft72, h : ZnS rc-2E-1;

E < 10-' - xoa(rtfuqucllr rparrc{opuaqura uo;ruofr sneprrrl{ Zmcz anwtrtt'

JIflqIIII aCTepOIIAa IIaCCbI m B AIleprI{IO }IgrItIlX T-HBaIITOB; J'rnax : {"";J=\
/rnin - paccror{rlrre AO 6li'uxaiiurux 3Be3A'
"""'C yirou (3), (5) i"n'po'' (4) lrox'er 6rtrn upeo6pa3oBaH n BrrAy

tlmax

\ (-',, - -;iir") n (m) dm,

nmin

(6)

Il{C 7??1ni1 :- ltr'rrln'

Cvl,ltar, qTo' xoTfl NIeJIItI{x acTepoI,IAoB SHaqIITeJlbIIo 6o.nrrue, qcII ripynIII,Ix'

rr,rrorlrocrb po onpeAeJlflercfl B OCIIOBHOII TtltJraAOrI r{pyrlHblx', tro"rlyqtr{M' cor'[ac-

rro(2),orpaIII{qeHrI",'<Z'I1o4cranun(1)e(6)r4BLItro'rrHI'IBr{IlrerpupoBalll4e'
rIoJIytlrI[r

;. - atXirz:r) {"'G!1tu'!d4iu:-. (i)
- t - ---" i:. 9r\ ; ,SO,o (r _ !r, 

I ,.0 

3111



Mrr upeue6perJrtr trplr aro,nl MaJrrilL{rr cJrarae}rbrrrrrr r4 Bbrpaal{.rrrr,4 uepea po.
Ua {) BrrAHo, cro y'f c.na6o BaBr{crrr or rosrroro BuaseHtrrfl /.,{nr uapalrerpoB, BxoA.Eqrrx r (7), acrpoOrrr*.^*' glrrurn rro,BoJrflrornprlHflr6 cJleAyrorqx^o._oqeEtrrr: ffl621 - 102.2- :_ 1023 a (paauep6r _{00 _;_:- 200 E.u), e n - 70-25 -- 10-2r elcitr, ?. - l,e ,ijrr^." li'_ O.t llto. R _
- 0,3 -R6 (6epenr Nraccy rr paAxyc BBe'A-riapJrr.rrioB, troc^o.,,briy aror rnn trpe-o6ragaer). C arrrrlr BHaqeHrslm troryqurr ia (T) rq;;;" 

-"

fla - (0,04 -+- l).10'177s-t. 
(B)

Tanr'rlr o6pasonr, g;rx o6txcuenr.rr na6.lro4aerrofi sacrorbr ,),-BCrrJrecHoB
B partxax aIrHrrrr.rJTffr{uonnori }ro;1c.rrr.r rpe6vercr, qro6rr aHTTTBBCBAT,I cocraB_Jr.fiJrrr ro xpaitrrelt rrepe Hcc^o;r"uo uliorle,rrroB or o6qefr il.,IOTrro0rrr BBesAB pyHaBe' Srot ni'rnoq rroifier 6r,rrr, corracoBarl c Aa,rrrJrrr{ o rp,Firuqccriorr or-cyrcrBI4r{ aHTrIrrporoIIoB B Itoctlrqcclir4\,T}.qar, ec"rr{ cqr{.r'ilrb, qro alrru-3Be3trLI B ocHoBllolr .aBJrflIorcfl lipilcrrl{trrr fiap,frrlia}rrr, trocrio.rrbriy nprr DTo}roHr{ He 6yqyr AaBarr, BIi.IIana B rioclrusecriue .rryqr4 Bbrcoriilx arreprrrri.1r. Anurru.n.aqr{o}r,r,rc BBpbrB.r trprr traAerlrrri }rer{BBeBAHr,rx acreporrAoB HaaIITI{SBCBXLI AO,TII{IIbI UbIBbIBaT6 HC TO.IIE,I{O ,),-BCII.TIeCHII, HO, OqeBIAHO, Ti]HAneriparrtrre u rroqHEre onrr.IsecHr,re rr paAr,roBctrbrrrrHr{. Tarioro poAa .flBj1e}rnx gefr_crBr'rre.rrr,Ho na6;rrogarorcfi y otrpcAc"lenrroro H,rracca HorrpaBr,r.rrbl{r,rx nepe\reH-EI,IX 3BE3A. PCUr rr4Cr O RCIIITIItrTiflX }iPACHI,I\ HAP.III{I{OB IUUA UV CCt TB1 .Xors r trpo'fiB'IleErrflx 3rr{x BCtrIJrrreH ua6;rrogaercs Ig] ana",roru.q c co.rueqrrbr-ur,r xpolrocrfeprr6Drff Bc[brrrrria]1r{, r{trrerorc.rr reoperusccnr.re rp}Trrocru c o6,r,_flCHEHtrEII AEEPIETIII{I I4 CIiOPOCTII IIAPACTA}III.A. 3rU IP1,g}IOCTII CIIUI'AIOTC'{B pallHax alrHrrrfi"rlfirIl{orrnoii nloAe"rrlr. floriaxiclr, qro aTa rroAeJrrJ .nerrto o6t-flctrfler rariirte na6.rrrogaelryro qacr,orv BCtrbIrrIelt or4e.tr,rrofi BBeaIbr Ir ee BaBIr-crrrrocrr or crrJrr,r Bcrrr,ruJr{[ ( _E-r) tg].

Haqnerr c troc.TreAHero Borrpoca. I{a (3) Br,rAHo, qro A,r.E sacrorLr Bcrrbrrre*or4err,noir BBeBAbr c a,CproBr,r4ererrueoi'> i', : 2;r&"-;ue:,,rroAaelrarr BaBr{_crrrrocrr, - Er-, troJrvqrrrcfl rrpu r _ t a 1, r, e. ,'=i."'
uqeFrtrr\I trpll STOlr yc"IroBr.l[ a6co"rrorrryro cacrory Bctrbrrrreri c SHeproBBrAe_Jrearrerr B otrrr,rqecxofi o6",racru crerirpa or l02e epe r.r BsiLre t8t. np""^r"* Ar;opr'reErr4poBru' qro B otrrr.rqeclir{fi AUanaaou trcpcxoAr.lr o}ioJTo OgUOii AeCarofinccii aueprutr ,trHrrrtrrr.ETT". _Ig.au aEeprrr.E to* i, aiiJ,'"ooruur"rBoBarbm = 10e e. npu ({.- 2) < 1 

'goprryaa 
(2) uprro6pcraer Br{A: ?o:= Aln (m^urlm). Ilcnoriasir.roru utobrmc*, co.rrracHo (B), 6y4er otrrcLr-BaTbc.E trpll STOM Br,rpalrieHrreM

Y (mr, *) :2nGMRp,lumrln(m^^*lmo). 
(g)

fTpumr= t}e e, mo{m7.yraex Hic Br{aqeHrrnx X,[, R, pn, L, rnmax, c ]io_TOpbIMtr BLIIIIe BbIqUC.rIE.-rIOCb try', nO"rryUr,rnr qaCTOTy Bgtr6lrrJeti BB.BALT
Y (tgs e, @) : (102 

- 103) eo/-t,
qro nocrarosso 6.;rnsxo x rra6rroAeuusrrr [B].

(10)

t.

2.

4.
5.

342

,llureparypa
O_. @. II puayqrui, lownaA na llepaou Bcocrn rannti-aciporo*,,,r. p[ft. i"a;f,' fiiz:l"i'Ol'"iEoM 

celrrHape tro peErreHoscxoii
R. w. Ktebeiadet e.a. A.t*r,[y;-i: ili;], l"gzs, rez, Les.?. L. Clirte, V. D. Desai. 

^aitr6pt r:s. l.'i.'r r.. 1973; lB5, Lt: W. A. Wheatott c. a.Aslrophys.^ J. LetL., 1973. l-85i"L"S;."' "''""

ft;;,cy:;:::Ii^{a11. flr'#^la:,t?ttlrrBllcrcrian acrpoor*rr*a. Ic67. trI.' nHa)'xa,,.

"";r{,.*it"'i'i;,J;'ii[B}l:U|,fl:'*"J.';:'li;?:"" Bari])'n'a It ]ioc-Moror,qc*ian npod-



6.

7.

8.

A.trI.Bet:tcctxrLiittgp.,[,oxnaguaIIepno.u,Bcecolo3rroMceMlltrapetrope[rrclroB-
cnoji v rilrlNIa-acrPosotrttttt. Ilacr. Il3'1'' c' Ji4'
fl. B. Be"ctLoau,t, ![. tl ."-ii'trrioi. Teopuir rpaBrlraqllr I1 oDorrroqrrfi aaeag' M'' <I{ay-

xa>,1971.
P. E. l' eptu6epe' BcnltxrrnarcIqrte
M., <HayHa>, t97l).

3Be3AI;r rillia UV Itlrta. B c6. <SpynrnnEbre sBeBlIbID'

BBe3AbI. I\1., <Ha1'na>, 1973."6oii*."ti'a.strofhvs. and Space' Phvs', 1972'l'. A. l'ypeal.q.lr. Bcfiblxnnarolqite
9. P. E. I'epw6ePe , C. D. Iluxet'au'eP'

4. LL3.

III\D,IIOIIEIIITBITOCNTI{TIECITOIOTAMIIA-II3JIYTIEHtrI,fl
C SIIITP|trIUII Ey>100 lllea IJA' IICB (HOCXIOC-561))

A. I{. Be;rsenctutr-r, B. ,'l,I. Eorion, I]' fi' Bolap-x-ur* I{' O' Byranon'
rc. f. *tl"peutiu,rul'r' E. A. J[urrtprrel' f' '\l' fopotrrru,cnltfi'..

-tJ. .ll. ftpyr.i.iu, U. B. L\iartrrunn,'f i' IInr:rropcrlrrit' Ii' II' qyiirtru

I'al6ta-'rt,.tecliOrr C a hiygTl4qecltl4ylI ltglipOBr'lNTu Fialrtcpa'u4 
-5LI11 

DbIBCA('ll Ha

upO"ry liCg <Itooroc-56i, ZS.V 1973 r. It]. Ifax.noueHllc op6rlrbl cocraBJulrro

6i4",5," a cfiopocrb ee 4pefi{a 1ro e cyrriu. flepr'ro;1 o6pauleuraa ctryr}rl{I{a -
89,5 ttutt, a oprneuraqrr.fl TaIiOBa, UTO OCb Te,-IecItofla BCC Bpe]Ifl 6r'r,;ra uanpan-

;;;, , BeHr{r.''fe;recrtou rrrre,r reo^retpravec*ufr- $anrop 100 caf 'cmep rr yrJrbl

,p."' -+-l5o ngo"nl rpaer(ropl{r{ IJgt 
" 

-]-20' u rofiepes^Ilol\I HanpaBJIe}Ir'iI'1'

Gr*rrfuuirt paAr,rarop unon{aAr,ro 520 cnz 14 roJrrqulloir 0,35 p. e. A. c,'ly?Iilr"rr

nr.rfl trpco6pasoBaHrdf 1,-IiDailroB B napr,t. 3{{eritusnocTb peTllcrpaqtrI4 T-liBilll-
ToB C f,Hcpfr,reii t00 .l1.ra, paccul4rAItl{ar{ no lleroA} 1\lourc-ttapJTo' COCl'UBJT'rIcr

AJr.rr reJrecr(ona e : 0,15.
B cocraB T-rcJrecriona [2] nxoAn.,ul TIOIILTTOp (ABa cqrrrrrrrJrJrflr{IToIIHbIX

AeTeHTopa A,.,'4, u qepe}I}toBcttufi.^ercriTop, BliJlloqeHHble tro cxello coBtra-

ge[ufi),-xoropmfi ynptrurx;r pa6otoit uICCrI4 I{CItpoBbIx IiaIIep u BIiJIK)qeHHbIe

Ha aHTr4coBtraAeHr,rrr DHparrbr: rrapylr{Hbll{ Arr, nepxnr,rfi Au u qerblpe 6orios},lx

4.6 [;rn SaIIII4Ti,I TeJIeCfiOtra OT 3ap'flE{eHHLIX qaCTI{II'

Perucrpaqufl 'Ir-HBaHroB - co6llrue arnJo^Arlrq - conpoBolliAa'rlacr'

6noiupooHofi ucrrponr,rx HaMep Ha Bpelf.E Al : 33,55 ceq, pco1xo^Ialloe ;,n's

MHoro;parHofi uepegaurr Ha^otrJrerrnofi uu{oplraquu tro HaEaJIaM reire}Ierplr-
qccHoft cBfla\\.

N{arepraan, uoc,ly?rirrBrrruft ocrrosofi AJIE IISJIOH(eHELIX^III{E{e peSyJILTaroB,

troryse, rr, troHa'aH;ft 4ouo,,ruureJlb-Hblx cseTqultoB C, r.r Cr, AaIoU,ux cooTBeT-

cTBcIlIIoqI{c'rIo1,_[oAo6HbIxco6blTufrI4III{0JIo4norlrrr,rxcoBllaAellufiSaBpe}I-E
6ror,rporrrr. !,arrusre o rpexax B r.rcrpoBr,Ix IiaMepax u.nu o6 SIISpIIIU' BIniIcJICH-

uoii n geteHTope q' trprr SToNr IIe trrctroJrbsoBaJlr{cr''

Ha pucynxe froR&3&Hbr fa"rraHTUSecHrnft anBarop I{ TpaeHropIIfl ocII TeJlecrio-

,ru ou ,"6ainoft c$epe 4nn 2-ro u 174to BI{rKoB B llpe^eJrax Berursurbr cnJrolle-

Hrrrr 6 : *45.. To.rxarrlt na aHBarope yRaBaIlbI rratrpaBJreErlfl Ha IIeIITp rd

aErrrqerrrp lanaHrnrra. 3axJlrocenHllfi MelI{Ay IIITpI]I9PLIyII JIUHII'SIIu yqacrolt

,ie6o *ru6rroAa"rrcfl T-rerrec1otroM Bo BpeM.s uonera I4C3. Stor yqacrolt pa36ur

Ha BOCeMb couSrreprrM6rx, HO He paBIILIX [O trJIOIq,aAu o6racrefi c IIHiIeHcaMI{

i : \,2, ..., B.

I'ns*epe,,"tl'itx,H,Y1,*{1H,""".;'rY.""l^Tf,1f; ')>toorrae

flta oupe4eJrerrrl.a rrHTerlCr{BHOCTII',}r-IISJIyqerrILE Ot nt'r6paunoft o6;Ia'ilrl
ne6ecnoii cseprr Tpe6yerc.E troAcqrrrarb !(oJrI{qecTBo UHTepBaJIOB Bpe\teIIII

Al, up,rira4ne;r1atrIl{x sroii 06rracrII II coOTBoTCTByIOU,IIX Hai(A0]\[y IIlITepBaJly

sga.IJuuii C.,,, (unc;ra y-uogo6nrrx co6utuft)'
DIDdad
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-40
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riapra npocuorperrHoro yqacrfia rrc6a n..rliBaroprrarr,rrbr\ rioopArr,arax
cn.nomlrlr,un HprrBbLVIt vxa3itllbr ra,JlaHTmecfiIrr-r BHBarop rr rpaeuTollIrfl trepBoro L rocJregllero Frrri{oB;
ItrTllEXLBbIe I{puBble, nilpaJIJIeJlbHbIe CIIJIOUIIIIjII, -THailllBarcT lpaHIlqDI SOHLI ItuEUtlOCTrr nlrn6Opa,
O@?aul gne lultlrlt BbIAeJIfllor tpalltr[br o6racreii J-8 Ila rporrrorpettrroM ]qacrrie Hi 6a. N E
S - coorgercrgerltlo ceteprrLrii rr ro;rirrst'i loJrlochr lauaxrulirr

Ec"'rrr o6osHaqrlTI Ci t C6 - cpctrilre Brrilqerrtrr.E troriaaarrrrr-r cverunna C,
uprr rra6;rroAelrr[ o6",racreii i tr k, ro rro;ii]ro trpeAcraBrrrr, paBrrocrr,

40

JO

2n

i0

0
- /n

-20

-JU

Lir: Ci- Cr,: Qr - Cb + Gf -.Cfl,
orcloAa A,r : Ct; - Ct; ilprr yc.iroBrrrr, ec.[rr

c! : cf.

Air :

dix :

(1)

(2)

cqeTa oT ItocllllrlecHIIX IICTOqTII4IIOB,

$orra rropuqrrlrx,),-.ry.lefi , ne"rnur.rua
reorrarHrrrrroro ro.rr.s (f1) a na6r-rro-

3,qecr, CT u CI - cpeAlrrre BeJrrrqrrnr,r

a c! (D : cf Un (rI) - cpe4rruit BrrnaA
ItoTopoIo cJIoi{irrr,rtr o6paaorr SaBrrcrrT oT
4aerrofi o6"rracrrr.

rlro6rt BrIITo"IIIIIITE, rpe6onaHue (2), ueo6xogrrNfo cpaBHrrBarr, rariue yqacrrirr
o6tactefi I lr k, xoropl,ie xapaHTepIIBoBa"rrrrcb 6r,r cxo4nr,rlrlr reolrarilnrrrbrrrr{ I{
p aArrilqr,IoHHbrlIII yc.x oBu.fl ]\rrl.

C croil rleirbrc n na;rigofi rra Bocbtrrtrr o6.racreit (i :1,2, . . .,8) no rpa;1a-
ql{.srr noHaaaur'1fi cqerqlllta C.2, IraIt6o;ree rIyBCTBrrre.rrb]roro H rlalrerrcrrrrro
reolrarrrrrrrroro [o.-'rfl, BbrAo;fr.tr,rr.rc6 20 aou c rrrrle]icarfil j : 1,2, . . ., 20.
Ft aorre i : L orlIocII.IIIIcrr rronaaallrlg C, rio:ropr,rlr coorBcrcrBona,rlr Brraqe-
yuy Crs upeAc"Ilax or 192 ;1o 208, a ri soire j : 20 - B rrpeAc.rrax or 4g6 go
512.

B rartorr c;ryqa" pasrrocrE A;6 rr l{rrcfiepcrrro pacnpei'le"rrerrrrfl paSrrocrrr
dr,, : di - d,, IIO;I{EO trpeACTaBIlTb BBBeIxeIIIrtIr\rrI CpeArr[NrtrI

N

gjir;Ljir | 2r,,r,
1:t

(Air, - A*),sj,r / [tlr - rl

r4c g;rii : Llrfur, N :20 - qrrc.rro Borr, Ha noropr,re paa6r.rrtr o6racrrr I rr /l,
Cpegnaa HRaAparrrqrras ourr6xa paarroorr A;7, 6y4er oi,, : f cl*.

Paccrrorpeune nceli coBor(ytrtrocrtrr -Ailr{irnrx [ona36r]laerr yro Jrrttrb .J.rrH
nepacrir o6.racru Bce BHaqeHrrn A1r> 0 (A :2,3,.. ., 8). 3ro oarra:re(eT, ,u.o

.}l l

N

i:L
N

j:r
\,^. l25rihl1

(3)

(')

,'

x\,",,,
\j_\: \ \
\;'\- 

\ )',,t''.\\.,'.



c[uepoaruocttro L-('lZ)' :,0,992 fnpenlruerrue lcqera uepnoii o6lacrtr naA

ocraJrbrlr,rnr, ," a,ryoniniro. bpa4rrnc 
-BBBeIxerlnoe A, arra'rerrrrfi A17; ,It"IIfl nep-

sofio6racruLr-0,12-F0,0lrAaerBrlaqrlrloenpeBblrxeHlle'nocHojlE'I{y
Ar/or : 3.

Taxnrt o6paaorr, lIoiIiIIo cAe.rrarb BLIBoA,

Iq,arr B ce6r qenTptr.rrE,Ilyo 'ItrcrL laralirtrInu'
qro nepBal o6.uacrl, BriJrlorltllo-
rrrreer nc6btroH cqera rlo cpaBlte-

Hr{rc c ApyrIIilII'I o6"ltictartlr.
IJ to;qe Bpellfl o6a3ltRaercfl' qro 'rrro6as Apyrafl o6racrs i:2' 3' '' 7

He IIIIeeT BiIaqItliOIO rtS6J,trria CHOpOCTII CUeta A; flO OTIIOmeIIIIIO H OCTa'rIIJIlbllf'

u O6.ro""n i - 8 AaeT SIIaqIlLIo IIeIILrrIyIO CHOpocTb'.CqeTa, qC]I o6"uacrrr t-7'
- 

flo BeJIItttIIIIC Ar : 0,12 upcnun,enlitl B cqere 4"un nepnoii ri6'uactrr rIoHiIIo

rrpeAe.rrrrrb BeJtrlrilllly roronil 1,-HBrlrlTOB c eIlepIIIcI"l Ii^;> 100 LIoe:

h-r @,> 100 }laa) - .s'
34ecr S : 280 c"112 - [,-toulaiu, r]a1]relrbrrelo IlB AereHrolloB, cocTaB.rrrl111-

oqr* otorrrr"op, Al == 33,55 ceLi L - ?,1+t:'i"'-",ltocrr' npn6opa no orllorue-

Hrrro R perrtcrpaqltll T-IiBaItrou c /jr,> 100 l'leo tpu loliaaare'ne cneltrpa

a:2 ottir oqOllllBircrctl It e - 0.15'!
lIcno.;rt,:}'.tt STII BeJrilqIII Ibl, rlo.ryqllN{

I., (r'" > 100 llee) : (8,3 +- 2,7)'10'5 noaruntlc"ttz'cen'''

CpanueHne aroro peayJrr,rara c uBrrepenlrrlrr IIil .cAS-2 [3] trorolior{ 01

qeHTpaJILHoii o6.,raCrrr fa;rarirrtnrr npI,IBOAUT I{ yAOrlJleTBOpIITeJIbHOlIy COI'xa-

curo.-Eo.ucc Toqrrafl rr AeTa.rrrrHatr HapTIrIIa pacflpeAe.Ilel]IIfl flcpBIl'I]IOIO T-]13-

.rryqe,ur{ 6y1e1 roJyrrerra frocJe o6pa6orxrr nH$oprtarltrll or rIC}ipoBLIx HtlrIep.

2.Ilo;rcx,"1#i";i":li:Xi;Tr..I:3-i.i'nMa-rr;]rvrleHu'I

,II,.ra {liltcupoBallllht\ IIIII(eItCoB I n I (o6racrn u aour'r) paC11peAe'ile}lI1e Be-

nrtrig C.., n o"cyrcrBrre BCrIiIlrcrt c roqllocrllo Ao crar[qeclillx orIt.rIo]IeHI{Il

Ao,'riI{Ho coBilaAarb c pacnpcAeilellIIerI flyaccoua:

anij : aiiPr,(?'.ii). (5)

SgeCr anij - paCqeTuOC tiO"rIIIqeCTBO I{IITepBaJIoB A/, eO BpeNrrl IiOTOpLT\ [O-

*uuorr"'"r"rrirro C.,, cocras.rttJrrr n; o;j - rro.xlloe qucro rrrrtepna.uon Al;
-n(I.. )

P, (Ii;) : 
-# 

e-r - pacnpeAe.rle,rle flyaccona g.rrn l";i - cpeAlleto slIaiIC-

Hr{.fl trOrtaaallaft C^s; tt, :0,1,2, . .,7 (orpaulgeHrae <certepHofiu CBflsaIIo C

OlpaHl{qerrrrOfi elrXOCtt,IO ([a[{.fITII)) CqeTsUHa Cr,, COCtanlArcrqefi 23).

,(.na xa;rigoi,i r,ra o6;racreii i : \,2, . -.,8 pacupeAeJrelllre on; troJl]e&ercfi
cylrrlrlpoBalrllelI BLlptlirterrrrn (5) ro urlAeltcy soHbl:

20

a,r: IaiiP,(t"i1). (6)
j- r

Arra.norlqrro pacnpeAe.irerrlre AJr-rr Bcefi coBoliynlrocrl{ BIraaIeIIr4fi Cr : n lo
Boclr\{rr o6.[itct.EM I]oJ]yrlaercfl cyrlr{upoBaHuerr (5) uo nrr4elicy l:

820

i:1 i:1
(7)

cpe;1rrne srraqeErrfl l";i oupe4c"rflJrrrcb rro .irrrrrrflrr pelpecclllr c (cr), tpo-
BeAeHrrr,rNr rrepeS cncilepllrrellTa.]rbrrr)re ToqHlr [{eToAOlI IIaI]Ie]IbIIIIIX I(BaApaToB

c yqeTor{ crilrllcrllqecHoro Beca HairiAotr TOqI{II.

IIorrcH RCIII,Il1TeH }ioCTTIIaIeCIiOro 1,-u3.TIYqEHITfi IIPOBOiIIIJICfl IIYTENI COIOCTAB-

.rreHII.s paCqeTI{btx ]tacnpeAenerinfi 4"un o6lacrit an.iIt{tY 4rn ncel'i coBoHytrIIocr'I
(ar) c ioorne"c"ovioulrrrru DricileprnrenTaJrr,IrLII\III pacnpe/IeJI0IIIITNIII (b,"i, bn),
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noiryqeHHsrlr[ rrenocpeAcrBeHHo rr3 AaHrrbrx otrr,rra. 3a xpureprrft o6uapy;xe-
HI{fi B0TIIIIITHI{ rIoHiI{o npIIH.rITb rro.flBJlel{ue crarrlcrlrlecHrr Bllaqfir{oro ue6rrr-
xa Ha (xBocre) sRctreprrlrerrra,lbHoro (b) uo cpaBrreHrrro c pacqerHbrrr (a) pac-
rrpeAe.[eulrerr. 3Hasnrrocrs nr,r6pocoB rroirier 6r,ml oqeuerra uo Itoupetryir.,ru
tro Bar{oHy flyaccona.

'ftrHoe colocraBirerrrre trprrBoArrr r{ BbrBoAy, rrro BepoflTHocrr, P q 0,05
c.'ry'raritroro rrpeBbllrreurta Aa : (b - ") 

ar{ctreprr}rerrrairbHot'o paclpeAe"'reurrfl
iraA pilclleTrrlrrl [prr n] 6 rrlreeT rrecro ,q"rr o6.-racrefr. i :2,1t,5, a ra67ie
4;rr ncerl coBonyunocrrr. f{"rx o6;racrefi i:1,3,7 oro rpeBiirrxerrrre crarrr-
cruqecHrr rre Brrilrrrlro, a i{,-rs o6"uacreft l : 6, 8 orro orcyrcrByer. B rraupan-
JreHI,IIr Ha aIIrIIIIeHrp fti,laIirIIxn (06,,racrr , : 5) trpeB;rrrrerrrre nan6o",ree cra-
TIICT],IqECHU 3IIAq[}IO.

Aria.,rrta pa6or-ur afiraparypr{ rI riorrrpo,'Ir,uble orr,ITEI rroriaBtr.rrrr, rrro rofB-
JeHlIe lta6slrlizt Ha (rBocre) )IictrepIIrrerrrilJIr,Horo pacilpeXe.[errnfi tre,trEBs
odrgcrurru 0IICTcllilrrrrICCHtrlIrI ourr6Halru. Coo6paixeu[e o rorl, rITo trasnr
T-r{BarrroB c :lircprrreii E^,,) 700 Mes }roryr 6r,rrr, nopo;ri:IeHr,r B lrareprra.rre
ctlyrHlIHa BcrrJecItarIII aap.fl;{ierrrrrix sacrrrrl <@ontr>. Tar{irie rpyArro corJlaco-
BaTb c IIlIeIolqIIlIuC.E oIII)lTIII]I]iII AaII]IIJ]rlr. IfOarolry trOHirro tro.IaraTb, qTo
B IIpOqeCCe H OC-\IuqeCI{ OIO lHCIIepII]Ier{Ta 6bIIO B it peurcTplrpoBa rro ]reoHoJlbno
Bctrrrrrre( 1t-ranyqerrr{fi c Drreprueii xsanron E, } 700 Xtoa.

.I{ouycrrre Dro, }Ioirirlo otrpeAeJrrrrB nepxulrli [pe4e.x -lV; {uc"rra Bclbrrrren,
iIOxoAEqrI\ rre o6.rracrir l. Bnegert o6o8rtaqeuns: Q - rerecuurfr yroJr rarrNra-Te-
Jecxorra, ,, - Bperr.fir rra6,niogeirua, Ar7, : (6i - a) - cpeArree [peB6rrrre-
urle srictreprnrefrra..rbrroro rrrrc.rrrl ciryqaeB rro.sB"rrerrrrfl y-riBarrroB (n ) 6) fiag
pacqerrrr,rlr t lt - crarucrusecHlrfi Hoa{rfuqr.rerlr AoBeprrs, rlo Beir[sr.rHe 6.nna-
xrrii ri ci{rrrrrrqe. Tor4a

Aa..
Nt_= hfi

r{. IICI0",16BoBaB Aa}rHr{e A.rfi coBor{ytrHocrr{ BCex o6.rracrefi, trorysr.rNr ffcon ::2,7.70-t scnlceh,cmep. f;rnre;rr,nocrr, Bctrr,rrrex, noropbre rrornu 6r,rtr
B.rperrrcrpr{poBarrr,r, BariJrroqerra B trpeAenax 2.10-5 ceti < r < 33,55 cen.

I{r.ririrrrul flpetre.]r A.rrLITeJrE,Irocrrr olpeAe,Irfiercfl trocro.snsoft nperrerur .RC-
$rr.nrtpa Ha BxoAe cserrrrrna C* a repxunfi - rrBBecrrror:t y;rie ArrrreJrrHo-
crrro 6.uoxrnpoBHrl rrcxpoBbrx KaNrep.

flpnrran Ba cpeAHee sucro r(BaHToB, perrrcrplpyelrrrx Bo BCrrbrrtrfie rz, :
: 4, a${exrtrBrryrc trrrorqaAE, re.rrecnotra S : 300 c}12, a a{r}enrunnocrr per[-
crpar{rrrr ?-r{BaHroB (E^,, > 100 Mea) e : 0,15, rroryqrNr qlrc.ro T-HBarrroR na
eAlrlrfiqy [.[orqaArr Ba Bcrrrrmr{y n0y:0,1 noaru,m/c.ttt2,acn. Sueprtrtr Ha eArrgr{-
qy ["toqaAlr Ba Bcnbrrrrny cocraBrrr coorBercrBesuo W : n0^pE1, : 1,6X
x 10-5 epelc.# .acn.

Ec.rru upennoJro?{trrrF,, qro rrcroqEur( BctrrJrrreH ue o6.rracTu i : 5 loxalz-
BoBarr n Itpa6onrr;1nofi ry,rraurrocru (fi : 1700 nc), ro eepxunfi rpeAeJr arrep-
rnrr Bctrbrmnrr B rrcroqurrriecocraBrr.tW, :4xRnlE^,:5.103e epelecn,acpeA-
rr.rlfi- erreprus, rrs.rrysaeNrii.rr B eAr{r{r{qy BpeMerrr{ L, () 100 Mee) : WA,alt:
:2.1036 apalcen.3ta oqerrxa 6.nusxa rro Be"rrustrHe H cBerlr[rocrrr tryJrbcapa
NP 0532 B perrrrerroBcnux.ryqas Ly:2,5.7036 apelcen [4] . Beprrrufi upe4e.u
rrorona ranrra-riBilrrron c E, > 100 LIae or Bcrrrnrxxr[ g.trn NP 0532 oHasr,r-
Baercrr paBrllr\r F^, (8",,> 100 Mea) : n, Lal .!et : 4.10-5 cm-2.cerc-L.

Jlureparypa
<fIpan;1ar, 1975, 26 rras.
A..LI. Detneocnuil., B. JL Bonoo, B. It. Eoaapnutt,, trl. (0. Dyzaroo, IO. f. fiepeeuq-
"_u_(,]-:^U. 

I'opo0..u.rrcnui., E. M. Itpye.toe, l'. A. Ilnmueoputrtfi., E. Z. Vyfinui. I[ca,
AH CCCP, ccp. rirua., 1974, 38, Jt1i 9, 1838.

lr^A. _K.ryiJt'en, R. C. IIartman, D. F. Thompson, C. E. Fichtel. Astrophys. J., 1973,
186, r,105.
J. D. Kurf ess. Astrophys. J., 797 I, 168, N 2, L39.
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IIAEJ,II[o,qEIINE IAM}IA'II3JIY TIEHIIff
HA I{C3 <ItOCMOC-555i>

Bo;ro6yen C. A., KypnocoBa JI. B., jlyunoo E' I{.'
Paaopenon ,rI. A., Padeuros B. 1I., @paSxau M. I{.

B pa6ore trpIrBoA.arc.rl trpeABaprrreJrbHlle peByJIbrarLI sFictreprIMeIlra tro
I'I3l\IepeHrrIo trepB[qlroro T-uBJIyrIeHrrs ua lIC3 <Etocuoc-555>'

flpu6op AJrfl rrarlepeHrIfI rloroxoB sap.aTIieHHbIx qacruq rI T-r(BaHron 6r,tl
Batryrqelr 25.IV 1973 r. na trICB <Itoclroc-555> c uapalrerpal'lll op6l4rrr: I{aH-
cl{rlaJrb}roe yAaJreHrre or 3eNUrtr 253 nu, }ITIHI{rIaJrbHoe yAa.rleHlde or 3eilur[
216 rn,, treploA o6palqeurx 89 uuru, HaI{JIolIeflIIe op6IIrbI H nJIoc(oCrII sHBa-

ropa Bt',3 [11.
Ha pnc. 1 uoHaaaua trprIHrIIruI,Iairbrla.rl cxeua upn6opa. Ou coc:ro;r.rr rI3 Te-

Jrecpotra cserqultoB: BepxHero C/, uepeunoBct(oro cserrlulia C1,, ,, ,,rru,r,n"o
C2, atttrouerrrrLrx rra coBtraAerrrrfl. Ha4 cuerulrHou C7 pacflo,-Iara,rIC.a IiolrBeprop
rr3 cBrrrrqa ro.,rulrrrroii 0,5 p. l. rr calerqlrri e, nri.uto-Ieulllil"I Itil AlrrrlcoBtra-

[eHlLfI.
B rrlraiHcii qacrr{ npn6opa rrt'l\o/iil.rcrr ilrrnireebtii 6,,tox, cocto.asmlrii ItB Tpex

cBr{rrr{oBbrx rr.rlrlcrrrrr roirrqlrrrol{) 15 atn rI Tpex cqllllTlrJr.raqlrol{llbtx crlerqtr-
HOB, lIlItry.IIbCLl C I{OTOpl,I\ trOCTyIIanII R aIII.IIIlry4rrr,rii a]Ia'rIII3tlTOp.

S.rrexrporrrra.s cxeull corJrraAelrrr.fl - ilrrrrrcoBrrilAeEirr.rr c paSpelltarcqIrM
Bperrelre1r 100 u,cen - nr,rSripa.utt co6t,ttltr, coorltercrByloqrle oAltoBper{eu-
uouy cpa6arr,IBallrlru calerqllHoB C1, Cr t C2, tptt orcyrcrBllu IIlItr1l.[r,cti co

cqerqrrrta arrrrrcoBrraAeuru,:i e. Taxrre co6r,r:rnn ctlIITaJrIrcIr T-IiBirIIroBLItIrr.
Ocnosrrr,re rapal{reprlcrnxrr nptrSopa:

Aueprypa ono"uo t0'.
Ceerocr.rra npr,r6opa A.rLr{ T-IiBtluron c y'^,, > 100 LIaa 1cn2'cntep.
3tftfenrr'rrrrafl rrlotr\tlAr 25 cn2 (E^; > 700 )'Iao).
3$SeHrnurrocrl Cqerqlllia altrrlcouna4etrnii I : 0,99913 J- 0,0006.
Ito;ru.recrso Betr{ecrBa no oclr nplr6opa 26 elcx.2 (- 1,3 p. 4.). }3o npeua uo-

Jrera ocb uprr6opa 6r,r;ra uaupaB.[e]ril B BelItrlr, rrag upu6opo[I IraroAIIJIocL, oro-
JIO AByX r'ILr"1nrINIeTpOB a"rIIOIIIIIIIIfl .

Bir",ra o6pa6oralra rrrrrpopuaqrrq aa 70 BrIrItoB rro.[era, tlro cocraB"rIfle,'t 2ll

or Bcero Bpelrerrrr oricneprrrrerrra. Aua;rua Dricfleprlrle]ITit.tblllJ\ Aa]IrIL,Ix flo-
RaBaJI, qTo. oclroBIra.s IIitCca 1-co6r,rtnfr onpeAe.ILs.IIacE BTopflcublllu .lflCTtr-

r{atrru, Bo3rrr,rnaBrrrlrliu B BerrlecrBo crryT]IIIHa II cosAaBaBlxrrnn <6oxosoii $oru.
N{o;rilo cAeJrarr rlpe[fio.lro?iielrlre, qro qrlc"rro BTopI'rqHLIx qacrnll r4, cJreAo-

Bare.rrbrro, artrrcJro l.rlmraqrrfi lo.ll;rirro 6rrtr rponopqrtolraJrb]ro DHepru[ [prrHo-
cnlroii rrepBrrqlrblMrl rlporo]IaIIII, qro cB.EBaHo c xapaHTeporl paBBIlTI,Ifl .EAepI{o-

$otounoro JrIrBIIrr [2]. Torla qlrc"uo lruutaqlrfi Ao.IIEirIo 6r,rrr, uponopqlronaJrb-
HO Beirr.rqulte * (I ,)t:" 

'z)t'(4 - 1), rAe 1, - r.rntencr,rBHocrB fre pBr4qrrblx

trpororroB, c{, - fioxaaare"ur 11lr{rpepeHqtraJrrHoro ctreltrpa rlporolloB, pannnrft
2,4 (aaarwfr. ro [3, 41 wrn AIIatraBoHa eneprufi 2-17 laa). tllrc"T o sapeurcrptr-
poBarrrrr,rx'y-HBaHTOBbrr co6r,rrufi oIIpeAeJrflercfl ypaBrIeHrIeN{

Nr'- Kt(i1:),'('-1) * Iy'vo,

r4e Iy'10 - sucro co6r,rrnfi or nepBlrqHoro T-IIBryrIeuva, K - xoc$$lrqrenr
trp oIIo pqrl oIIa JIL,TI o cTLI.

IJa plrc. 2 uprrne,qen crrer T-HBarrroBbrx co6r,rtrrfi lraH {ynxqrlfi IrrlreHcuB-
rrocrr{ rrporo]IoB (r;ru $yuxqrra reol{arHrIrIIoro o6peat'rurra). Cn.{omuas
HprrBafl trpotseAerra ]reroAolr rrar.rr\relrbrrrrrx HBal(paror. Bngtro xopomce corJra-
cue pacserrrofi ripunofr c Dnc[eprrrr0HT&JrE,rrrJ][rl ToqHaNIIr, flo axcucpuuen-
TaJrr,rrbnf peay.irbrara[r ycrarroBneir repxrrnii npeAe"[ rrrITeIIcuDIIocrII AJIfl nep-
Brlsrroro T-raryqeuuR, Hotopttfi onaBaJrc.tr paBHLIII (E^,, > 100 ltao) - 2x
xt0-3 nlaH,rn,c.;tt-z.cmep-L.cet.-r, rITo Br,rme cyrqecrBylolql{x rxcneplrtr{etiTaJrb-
Hrix BHaqerrrut 71u$t!yauoro Soua n gtrnrrorl sreprerllqecRofi o6.rracrLI.

347



i
KoilcVmtp

[/ Pb

fn

7- n0a4ma0oe
tu/1b/m/i9

4
uo

CZ

uo

I

lto 
nateumluo

I

)
rD

Pb

Pb

s
; .t2t/

NII
i\
\
.\ zlo
Ni
:
N

* ,,00
s
N
s\
\
'\

t-
t z+6 Plrc. l. flprruqlrnralluaR

cxerra nprr6opa <rCuerirpr>

Plrc. 2. 3arrrcnlrocrr c.re-
Ta T-r{BaHToBux co6rrrrrir
oT IlrrTeHCuBuocTII IIeIlBirq-
EhIX npoTorIoB

Cpegrrra ililHtrfl 
- 

atrtrpoxcfl-
IrS.qrrF or(cuepIrMeHTaJIbHbIX
To{eH JaurrcltMocrb}o Ny:

: r<r!"-z)i(" -r)*rro
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I

I

02468/O/Z/4lO
,rp /0-7 cu -2.cr,r -/.cmep-/

B uo.rc Spettllq rrpn5opa EonaAaJr p.rrA rrrrrepecrrbrx acrposlrenuec6nx o6:o-
er{ToB, Hirrrptr\tcl) 'y-.trcrorrrrIrH I.ib y-1 [51 ]r ucrorrrrnH, o6lrapy;lteilHr,rfi Ha
ctryrHrrr{e <Itoc.rroc-2{ii, [0]. IIoaro-rry 6r,r.rrrr trpeAtrpr,rrr.srr,r trorr,rrHrr Bl,rAejrerr1rg
fi3.rryqe[ufi or Drrr\ o6reriron. fipu6op o6.iraqa.u cpaBrrrrre,rrbHo Br,rco6ofr
TIyBCTBIITeJILIIOCTLIO Fi T-II3"rMeIIIIrc OT AIICHpeTIITIX IlCToqHlrHoB 6.XaIOAa-
p.fr }ra.'Iolry reolrcrprrrrecHolly rfanropy rr 6o"rrrruoli erf{oxrrutroit [,ro-
qaArr.

Haiilerrr,r Beprirrrre npe;rerr,r A.rrfl crrr\ rrcroqrrrrnoB rra g59ij -uorr ypoBHe
AOCTOBrrprrocrrI:

l,ih 1{ @^; > 100 ltca) ( 3.10-r H6atr,tn.ct-2.cet-r.

<Itocrroc-261r> (8.; > 100 XIao) <-2.10-t Hsannl,c"w-2.cen-r.
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rroJleanbre o6cymgerrna,
AeHIrr{ pacqeToB.

orr\{erl,rTE,, cro ua-aa so3rroxirrofi rrepeNlerluoctu [7] T-I{croqllrlr(oB
oqeHnr{ Bepxfrrlx upeAe,'IoB MOryT rIpe,qcTaBJI'fITb onpeAeJrenrrltfl

13. f. I{upn"nlona-Vrpto}{oBa II A' I\'I' la"uruepa aa
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XPOHIIHA

B 1974 r. Itpr,^rcrr.n acrporpu,rrqec^.fi o6cepaaroprrq 6sr.rra rrecroilr trpo_BeAeHt,rr{ IrrrAa coBeu{a rurft rr relriruapa.
B uapre cocro.Fr.rrocb coBelqaHrre co rxBexcHurrrr creqrra"Irrrcrarrrr tro nporpaM_

ff;ffH::,;ff:,^T];:1"4e noroporo o6cyaisa,,cL Bonpocbr, cB.sBarr'Bre c troAro_
ro,oro r,I,Jryarelrrr.s a'"""f:X::' 

sltctrepurrelrra tro rrcc'T e4onarurc y"rl6rpa{rolre-
B aupe;re ,,poxo.'u.r"fo coB^etrrarrr{e pa6overl rpyn,,r,r uo upo6;rerre <rvarne-ruar.r rr xrrnrlr.recHnfr cocraB Co.rrrqa ,i ,uerqr. Ll.';;;;;p" ,fru"rg"ro coBeqa-uue pa6oueri rpynur,r no rrpo6rerie <Ilecraqrrorrnpr,o,d ,r.igrr. B oxra6peraH,ie coc"totltrc* llepui;it Bcecoroanuii cerrr.rrrap tro perrrreHoncnofr ,, rilnrra-a c?porrortIrr.I.
corpy4ur'rxr'r .6cepnaroplrr y{acrBoBarrtrr B pa6ore paair,nq,brx xoHsepeu-qzfi, conerqarrurl, clrutroanynton:"Ftoa-r"{or(Br1}trra ro aBojrroqtru ra.larirrlH n Tep_CHOJTE' CI{AIIIO3ITVIIE A,IAC A'i 67 <IIEPCITE-',ALIC ,BE3AI,r B 38E'A}IbrX CIICTE}IAX)n nlocxre, lleziiyrrapoArroro 

""nrr*npu <vcrioperlrre qacruq rr .sAepr're pea*-qIII,I B I{OCIIOCE)), IIPOXOIIIIRTIIETO S JIEHIIiITPA]IE, PACIII{PEHHOIO SACEAAIIII,fi CEX-qzu <'Pagrrorr,Jvqerrle co.anqa> u sunv,'oo.rer,oii lrourlepenqnrr n Iirrene, IIIBcecoroarrort HoHrlepeirqrrrr Iro.rroAr,rr icrporrolron o nyrnona, conercxo-{pau_IIySCr(oro coaerlaHr{fl no_nporpa}ure <Llrrrepr,ocn ocr', Hrreae, Ale;ri4ynapog_HO.O ClrMtro3tr{vrr:l ltArlf tro cojrrreq}ro-aerrirofi rlnanrie o lto.r,"n, T;;r'y,;Acrpocore:ro * Eo*y, coBe.rqanlr,rr pa6o.reil rpynnlrr 1o npo6.,relre <(Dr,rerrxacorrresuofi alirrlRrrocru> n -[Iy"uxoae-rr npyrrrx Irayrrrrrnx rl rril1.r1t11;_6]l]rilrrrrBa_qu orrnr,rx c on erqa rrurir.
B coorserc"rBrr' c tr.rraHoilr coue:ra no rioopArrHaqrrrr B oHra6pe H. nt. IIIa_xorc*oft B6re3;ri,"rr 

-n 
I4rrcrnryr acrpo{uarrxu AII Ta4;xccp AJr.s oriasa,flffHayquo_lreTo4u.recriofi noMolr{[.

B 1974 r. n Hpr,rnrcxyro acrpo{urar{rrec}iyro o6cepoaroprrrc rra paB.rrrq,},recpoxrr npr4egxiaJrn yqeHhre ,ra pr4i crparr A.rr.a oBHaHorr.rrlrruq c o6cepraro_puefi' ee o6opy4onarrueDr' relrar[xofi rrcc.ue;1oear,rfi, g,-rx o6cy;rigeHrr.rr ,1 npo-BeAeIrrr'E .'BM.CTHLTX pa60r, noJryqerrr,' lfareplra,la ira6.rroqennfr, ua c,raxtz-poBlty' !;ta o6cynLAellrr.fi xoAa [oAroroBHrr H trpoBeAerrr4ro coBrrecrrroro ar{-ctreprr\reHra B \ranre trprreairia.rrrr X. Errnepor; tr.Tp,,;rr;r", C. Berr^ep,JI' creHruapn' fl' creH{'ro, fl. u";;p;;r'cr l,Ioeqrrn). , irtrpe.-re o6cepea,ro-purc trocerrr;r B. Xeirxrr,ra 
.(CI|IA)._B rrrorre.q,,-.]1 aqrv;;; Ca6ri (It;;;i,

l[.#r1,=.19j,r':"""0" 1), J],tr;.'B"r;oo" (CrUA), B. ria.rurau u .(. Ha,ruau\'Dflr/. rJ aBrycre 4la lra6.nnrgerirrfi rra 2,6-rrerpoeorr pe{r.rrexrope trprresiriaJr14. Tvorutrerr (Ornn-rr.sHAy):'flocre lio"no".^oro crrrrrroar{vrra MAC Jvi 67o6cepraropnH) nocerr{n;1 c'Hprrcr,,r";;;. r\r. purorr*i,'Ji."F'or,,oo (rrra..rnn),(D' Kepcr't (oparrqrrn)-. r ,or.,i,i* .,;;rq;'(aarycr-cerrn6pr) Ha o6cepaaropuuH_axonuJrc,l l. Ianr (U*gI"t) A,,r:r_no.{yqe,rr.E rrarcprra.rtr rra6.rro4enrait. I_l ae_rycre trpue'iliirrrr B. Ill.uafix (IAp), C.. Iiyurru liOpurrrIr";. C.'Xir*" 
""r_MecrHo c ]J' I{orosblu [poBer-I cepl'rrc rta6;rro;lerrrrii ,a Baueuro]r{ coJrrreq,oM

ffi::,lr_:.j^ i:-_11-:ir" r{oropLrx 6u.un uo.ryqer16r rlrrrepecHr,re peayrr},rarr,r.rr uelrr'flope-oursope npoBoAr.r.rr rra6.rrroAerrrrx ua 2,6-u po6"r"xrope ri. Rrrr*y((Drru'nxu4ra a)- lin .6cy;u4enran .onil.rrrur* pa6or ro nporpa]riuarr HArf
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B oxrfl6pe uprles?liarr It' [{;uor (fllPl 13 4eHa6pe A';Ltl coBx{ecrnr'rx pa6or

tro paAlrornrepSepouerpurr co 
""pti1"'ooot'Ouuot 

uprr6r'rrlr IIIa$ep' Ilana'

Bapx (CIIIA). C Hpar-xoBperIeHIIr'Ii\I u"'.'*o' ro6nsaJr-IIIpaNIeI{ (CIIIA)'

Ha aaceAarrlrsx Vselroro coBera o6cepnaropr,ru eapy6emIIbIrIII yqeFILIl\l[

6rr,ura cge.,r allbl [o]t Jr&[ItI I

<HeHoroprreCBflStrIIeiIiAyIIo,lIHpIlbI\I[0II,IHIIflIIIItrIco"l}IeqHI,IIIIIB0IIbIIU-
Ha\II,ID - 13. XefrIirura; <llarsutfilre uola ItopoH|r :6'ruau r.pallrlq cel{ro-

posu - [,rri. 13lt.rnorr"i oU6tt'pBarop-Ilfl Acl'sru' - JI' Poarrtto: <(J5copulro-

i,"r'rtr#,,;r; _ a';ip;;;;;i;,-ii- po1o,,o; <,1{r,rarr,r{a co'rtt.qttoft }iopo-

Irr,r)? (O6cepBaropI{fl Iirrfi-;1ro-}Iu4uu, <Iia6'lIoAeIIufl Ro}Ierr'r ItoroyTcxa II

trJlalrer) - C. I{Yulru.
PaAcorpyAlll{}ioBo6CepBi\TopI{IIRbIe3;.IiilJIlrraapy6cflillblecTpirlrt,r.Cgu-

,"pr'ri'], ""i"Jcrur 
rrotog'n'"' ll' A' ftotoB A'rlfl llpoAo'r?Ite'Iltr coBllecrllt'Ix

pa6or[ouSyqeH[oo6lqeronla}.IIIITIIoIouo.urCo"urrqaIIelocRfl3IIclIeilifi'[it'
tleTlrrrrlr lraI.lrrrTrrr,r,\r rroJtelr. lJ ro ;rie ca-\loe Irpcllr{ to o IOpoBcrillil 1la6o'ra;r

irtr ItVOe, rAe BxreCTC C Hy6nrrCrittllll Ho.rIJICIanirt ,pOuO4,tl rra6';rrl1errllfl tsC,,'Ie-

cHoB pilAuollaxyqeHlr.rl io'"'qu ]la Bo'rlrie 1'5 n" Oguorpeltesllo rtlxue ine tl;l-

6,nrogettuR ,pononrrri,au ' Ii1-ony 1{a lIAeHrrralIIoNI rerecr{oue' IJ $enpale

II. II. Crenarrsn Bbre3)riil.Tra n f,(P IIil coBeIqaIlIIe I{AIII' c' l'I' fouacotl

;- 
^"rp..; 

6;i; " llorsue ro rprrrJraueuirrc 13poq.rlaBclioro yrtllBepcltreril'

II. 1I. iIo6poIIpilBIIi{ npllrlrNra'1 y-qacrIIe D ptqoig oirepe/IHoro XVII Ilneuv-

ma I{OCI,Ap n Bpasrrrriru. A. 13. lipyrrc_rr Bl it. ftpo"o,1,LeB B lIIorre n n;1ena6-

1',,. o,.r,i.,,, u titn.,l,',o,,ttt't'f u'i"-'6tut't-'clll'E xoAa pa6or rro no'lroro,lie

crB\rocrroro ,,,",,*nli;t;,;;r',,'.,,i',uOpn""s,,'np,,6opr. B cerru6Pr- '{' -\' Tl'r-

rprrvri yrrilcrroB.;r i;;:,,e"; ;i;p_rt_g;poneficxori acrpollorlrlrrecrtoir norr(pc-

irl,,Jiir"", Tprrecte flIia.ura)' JI' 
-tlr' 

Beaixo e centa6pe Bliexa'iI B roAIrqHyIo

riorrirrrArrpoBHy Ha I*0, g.,ia rr,,6.rrc1crtrafi I{C3. I{. lJ. crerncrrrio RLlesilitl"rr

; criii-a;;;rrnopnl A"rr_s'yqacrrfl B nro;riAyHapo[lrlrx coBerqarurnx no v"rrrpa-

$rro.neronofr ,, p",rir"rroecnofi tt'"*'poJitn""'uc'pottr'rauqecnoli lI-j':q:l,i-
i;;;;; ;";.ur'ix*orop,'g;ti, 1\Iacca'rfcerc) , no upo6':rcN,c NI.rrIIlrt{FIX rroJlerl'

cBflBaiirrbrx c oolrleqrrbrNllr Rclrr,Irrltn.rr--(Boy.o;1tp, Ito'opTil I: .l]:-l|y:;
;r;;;;; n rron6pe-gexa6pe IIaroilll'rrcfl s I'AP A"Ifl rpoxo'IItIierlrl{ coBNtecrHoll

pa6orrr flo rr0c.rreAoBarrrrro IraIIIerIIS\Ia 3Be3A II yaldCTILS n NIC;tiAyrlapol(HoNI Co-

n.rq,.rrrru pa6oueir rpynuLl uo Ap-anesgarr'"-1";.i;oAy 
C. Ii. f orro"ron ycilerrHo Barqrrrrrr Aonropcltyo Allcccprtlqrllo'

u. e. ltLrou ' ,, II. I{' Illaxoncrtas 3au'I'IrII'rII'I Ar{cceprarll'Il'r Iltl concxafiIIe

yueuoiicTefleIIIIHaIrAnAaTasrrauHo-lrareN{aTIIqecHuxIrayH'flogtotonlrnlr
H Batrr,rrre HaHAIl,(arcKIre Alrcceprarlnn B' A' E$auoa' II' C IIolocyxrrlla'

JI. II. IOponcrar.
Br,rurnu rrg TIcTIATII 50, 51 u

.recrtori o6cepratoprrn>. B lrae
n geltaSpe - SLfr'.

52-l-r torra <I4eBecruiil It pi'rucn oii acr potllreu-

L974 r. cAaH B IreqarE' 53-il to'tr <I'lauecrltfi>'


