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Tou LVI, 1977 r.

OEPASOBAHIIE CTIEITTPAJIbH6IX JII,IHI4fr
B OEOrOqr(AX 3BE3[

tr PI,I HA JMIq.fiItr PAIIIA JIb HO-CI4MMETPUII HOfr Alt K PE III,II4

B. [I. Ipnuun

Pacc.ruragr,r npo(rr.ltrl crrexTpaJrbrrbrx ;runr.rii, o6paayrouquxcfi B pelfir{rre paAr{anbr{o-

cr,rurrerpnrruoii arxpeqlrr.r, npu peHorl6unaqlr.sx I{ peBor{arlcnoM pacceaEr{I{ IraJryqeflI{fi 3Be3-

gr,r. flpegnonaraercg, trro naAaloqlrr-I raB rroJryfipoBpaqeE B qacrorax nrasrar'l'

Ilonaaano, qro arrrraorponufi paccerrur.ra Soroua [prrBoAr{T It noflBJIeEIrIo <cegnoo6-

palrroi,i> c,rpyrrypr,r D qeurpc auuccuonnofi Jrr.rrrrrr. O6parnrre P Cyg npoQuilR xapar(repr{-
Byrorcrl peBr(r.rr\r flcpcxoAo]r or or{r.rccr.rrr x a6cop6quu r{ AorroJlrr{Tenr'rort a6cop6qr.reri ra qa-

cro,'e X, - 0,62u (R*).
Cpanucnr.re reoperr.rqecxrrx r,r ra6nrogaeur,rx rpo{r;reli ognofi r.ra Tlrrrlrqrrblx (opllouo-

RrJx) 3Be3A - YY Ori IIoBBoJIrIer oqenllrb Macc) BBe3[Iil M* - 7,4 M6, Irapa6oll4qecRylo

c1opocrl y floDepxuocru u (??a) =630 n*tlcex, cltopocrl; IIpI{Tofia MaccLI 3a cqeT aREpe-

ryun dMlclt): I0-BMgleoO, roruyro oueprl4lo, BLIAenrreMyIo fiprr ar{Rpeqllrt Lo70,5 LO,
a TaI{}ItC IIJIOTIIOCTb la3a 3a ItpLITIIIIeC(I{trt paAI{yCOM ne - 102 

- 
1'0s c.a;3.

ITORMATION OF SPECTRAL LINES IN STELLAR ENVELOPES AT RADIAL-
SYN{X{ETRIC ACCRETION, by 7. P. Grinin.- Spectral line profiles at radial-symmet-
ric accretion are calculated taking into account recombinations and rcsonance scattering
oI stellar radiation. It is assumed that the falling gas is scmi-tralsparent in line frequences.

It is shorvn tliat photons anisotropic scattering leads to a (settlc)-shaped structure
in thc centre oflernission linc. The inverse P Cyg profiles arc charactcrized by sharp tralr-
.siLiol lrom emission to absorption and arlditional absorption at the frequency
X , -- 0.62u (R a) ,

Comparison oI theoretical and observed proliles of one o-[ the <Orionis-typc> stars -
YY Orj leads to thc estimaLe of stellar mass M* - L.4 Mg, escapc velocity at thc stel-
lar snrface u(-R*)=630 km/scc, the rateoliniall dM/dt>'-l0-B Mo pcr year' the total
energy output in accrction Le>0.5LA, ancl gas dcnsity out of critlcal radius ns - [07-
'10e cm-3.

flpoqecc Br,rrIaAeHI{.8 BelqecrBa IIa BBeBAy 6r,ur nuepnr,re o6Hapy[te]r s 1963 r.
Vonepolr [1tr npll crenrpo$oroMerpl{rlecnoM IlccIeAoBaI{I{rI rpyntrbl 3B-e_3X

s cnonneslllr Opuoua. Buoi;re4c'rnulr Voxep [2], Itouur u A.nlmynep [3],
ftorrrra [1r], 3afir{ena r,r ltoJrorr,rflos [5] pacurrprrJrrr ctrI4cor( BBeBI{, B cnenrpax
noropbrx Ilpr4cyTcrBylor JrI,I]II{II c raH }IaBLItsaeMbIMI{ IIpo6uJI.sMI,{, o6parunruu
p CVg (arugccila c HoporHoRoJIIIoBoft cropoHbl or€6cop6quu). ItaK trpaBIIJIo,
gTo BBeBAr,r tro3Arrlrx clenTpaJrbr.rbrx HJIaccoB Tl4tra T Teur,qa c cI{JIr,IrbIMI{ aMrro-

CI{O}I}II,IMI,I JII{HI{,'IMI{ I,I SHAIII,ITEJIDIIbIMI{ YJIbTPAd)I{OJIETOBbIMI{ tr36I'ITHAMI'I.

[ta;nerc.a Bec6Ma trpaBAoIIoAo6nr,rrr npeTlnoJIo]IteHIIe, qTO [36bI1'Oquoe yilE,Tpa-

dtuo:rerouoe uBryqcuple BoBr{IrHaer rrplrr BbrcBeql{Barrldrr rraAaronqero raBa
ia {pourou y4apuoft BoJI}Ibr y roBepxHocrrr BBeBAbr [21. Ilplr sroM ]r{ecrftafl
sacrr, crreHrpa rrsJryqeHrr.fr oTBeTcrBerrrra 3a IIoIII{BaII}IIO IaBa B OHpeCTHOCTflX

3Be3AbI.



_ EcT ecrneuno, qro ltoJrr{rrecrBerrHa.g lrHTeprrpeTar{rr,s cuegTpoB T1r{r,rx
o6reHros npeAcraBJr.Eer BHaqureJrr,ur,rfi zurepec AJrff trour4Marrtr.E trpoqeccoB,
trpor4cxoAfltrrr{x Ha caMr,rx paHHrrx cra,qr4flx o6paaonanu.fi 3Be3A. Baxrnyro
un{opuaqrarc trprr aroM Moryr garu npo{un, u }rrrencrrBrrocru ctrerrpaJrb-
snx_firsuft, BoButrr(aroqrax B ar{(pequpyrcqeM rase.

Hrnre paccMarptrBaercn o6paaooar[e ctrenrpaJrbtrr,rx nunufi B pe]fiuMe
RBaBtrCTarlrrouapuoft paA[aJrr,]ro-cr4MMerpzqEoft anxpeqlrlr. pacserrr upo{u-
nefr. tuttufr. BbrrroJrEeHr,r Ar.fl crysa.fl, KorAa uarryuaroqlrfi raa troJrytrpoBpa-qeg B qacrorax lturilLr. floHaaauo, rrro BcreAcTBrre aurraorpotrru{ pacce.f,EtrE
{oroua o6paeyerca_ xapafirep'afi (ceAJroo6paaran> crpy*rypa elriccrzousoft
Jrtr{E?rtr{, Koropa.E o6r,rsuo accoq[rlpyercfl c BpaqeEr{eM rasbsoft o6oJrosn[.

1. IlocranoBna aagarrrr

Paccnorpnu o6paaonauue r,rgorrr,rpoBanuoft clenrpaJrr,Hofi ruuura n o6o-
roqKe SBeBAbI, naxo4au4efict{ B perrir.rNre paAr,raJrrr{o-crir{r{crpr,rutroft arinpeqnu.
B grou pe)r{r4l{e rrJrorHocrr raBa ocraercr trpr4Mepuo nocTo.gr{Hofi nu.,rorr,' 4o
EeHoroporo Hpr.rrrqecHoro paAr.ryca r" (clr., Harrpr{Mep, [6], r,r. 12), r4e cpe4_
Hflfl sHeprl{fl rerrJloBoro ABI,I7I{eIILr.rr aroMoB tropflAHa rpaBr{Tartr}rouuoft erreprnn
trlrlrrfl)rier{rr-fl BBeBABT:; 

" - Glllt .+lk /- (npn T * == 104 "K n fuI * : M o ienn-
qI4Ha /'c ,- 103/?o). flpu r 4 r:. ncrqecrno Haqr,rHaer rraAarb Ha BBeBAy.
IIpu r { r, == (S-3ru)Gl,l *l4u'*, r,ge /? - trona3a:renr, a4r,ra6arbr, u@ - cno-
pocrb SByIta ua 6ecxor'IeqFlocru, AaBJrerrl{e BrJr{Jrroqaercr r{ rraAegtre Betr{ecrBa
trporrcxoAr{r trpaHrr,lqecHrr c napa60;rruuecxoft cHopocrr,ro: u (r) - y-,t,.
7Ie ypanuerur.E HerrpepLrrrrocrr,r cJreAyer, qro B aroft o6racrr4 trJrorrrocrb Be-
qecrBa Melrflerc.fl rro Bar{oHy p (r) - r-'l,. Tan KaH B 6o,lrr,rulrucrne crysaeB
3HaqeHr,fl r c Lr rs 0TJITITIaIOTCfl r,IFroltilrTeJIeM nop.flAHa eAI4HI,IqbI, MOlr{Iro CqI,ITarr,,
qro 

_cBellxBBynoBoe ABr,ririerrrre r{aqr4rlaerc.s }retrocpeAcrBeHHO rrpr4 7 { t- c.
.(nr oripe4eJreHr,r.rr r,rorrr.raar{r,roHnofi crpyxryprr o6-orour{r{ rrpr,rMeM, qro reM-

nejlarypa rlaAaroqero lraSa rlocroflrrHa BcroAy, 3a I{cnfiloseHlrer{ Torrr{oto cJrorl
y trOBepXHoCTu sBeBALI, ll I{orOpO}{ trllOI{CXOAI4T nepexoA I(I,II.IeTrrqeCHOfi anep-
rul'r rasa B r,r3Jryrrenr,le. 3ro Aolyri{eHr4e crrpa]reAJrr4Bo, ecru rats trpr{ traAenr4l,r
ycrreBaer e$drcHtr,rnuo oxJraniAarbc.s, ouo, uo-uzgrrMolry, otrpaBAarro B cJryarae
BoBeBA rrrrra T Te"nrqa c arrrrperlrrefi neqec:rna, rocnoJrbr{y, coflacrro yoriepy
lzl, \t CIIeItTpaX OTIIX BB0BA IIpI,ICyTCTByIOT B OCIIOBI{ONI JIIIHIILI SJIQMSHTOB
C II I,I 3I{ I,lMI4I II OT e}IIII4 a JI a }III I{ O}rI,r B a LU,rI{.

llpene6pera.E IroHr,rBar.Irr.alrr{ rra noa6yiri4enubrx cocro.EHufi, c yuero}r Droro
lIr,IeeM n,rn*ln, - W (r), r,r B cJryrrae rro;rr.ocroro trolrr4aotar.rHoro raga

n" (r) - n+ (r) - y-"r,,

n, (r) - p' (r)W (r)-' * r-BIA Q)-t,
rAe lA (r) - xoa{{uqraenr Ar,rrroqr,ur.

(1)

3alrerrnlr, sro B trpr,rurrofi lro4e.rir,r orrrrlqecxag roJrrqrrr.ra (e4olr pa4lryca)
aHHpeqrrpyrcrqero raSa pacror npr,r r--> oo:

n,t!!) l_.,,,.r \r) : n:kn f l- ,tr I

B o6u1er,r cJryrl;q" uos6y;n4eur,re aroMoB npor,rcxoAr,{T Kan B peayJrr,rare lle3o-IraHclroro pacce.frrrr,r.E r,rsJryqelrrr.s r{eH,r'paJrrr}roro r{crosHrna (xo'ropoe 11prr [ra-
JIbIx orlrr,Iqecxl,Ix roJIUIrIlIax AocrarorrHo yqecrb n npr,r6lraxieHr,rr,I oArro1parrroro
pacceanr.ra), lar( r4 3a cqer nnyrpenrrefi reunosoft arreprrar.r rraAarotr{ero ra3a,
Harrpr{Mep nyre},r peHolr6r,rHaqlrfi. B nocJreAHeM cJryqae noa6yxr4enurrfi arog
rrBilyqaer r'l3orponHo n o6r,euurrfi noa{t}uqr,reHT ualyrrerrr,r.rr BaBrrcrrr .lurrr6
or paccro.rllrrrr{ Ao sBeBAbr: lpn,, (r) - fl,etl+ - r-3, C gpyrofi cropoHr,r, TaIt ItaH
rrore I4sryqeHrr-a trr npoqecc pesorralrcHoro pacce.frr{ux {oroua xaparirepr,r3y-
rorcfl orrpeAenenr'rofi al{IrsorpoIIIiei.t, .tactb o6t elrlroro noa{rrfurqrzeilra rr3/ryqe-
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UraR, O6yCIOBJIeEHaTI paCCe.flHtIeNI, SaIII,ICI,IT I(aIt OT f, Tafi I'I OT yIJIa 0 UeXrgy

Ber{TopoNI r u llanpaBJIeHI4eM rla ]Ia6JIroAaTeJI.fl:

. (n)x (r) dQ. (2)lp^" (p, t') : n1 1r1fr, 1i f
f)'F

34ecr /* (n) - I{IITeIICI,IBHoCrs I{BIyqeHI,I.fl I{eErpaJILHoIo IICToqII}IHa II0A

yUIOM arccgs q K IIopMaJII{ H IIoBepxHocrI,I (n galruefiItreM trpuHI'IMaeM AJIfl
npocrorbr 1* :- consl :1); p: cos 0; Q* - reJlecnrrft yloJl, II0A I(oropIJM

c paocroflIl]]1lfl r Fup.]i,a lloBepxHocrb SBeBALI; X (o) I{ 0) - coorBercrBellHo
yrJIoBa.rl {yuxqun rI yroJI pacce.rlHl'Ifl.

2. Ocuotrnr,re ooorlrolrrellllfl

Ipraueu, qro trpoqecc paccefHr,r.fi xapagrepr4syercrr pe.neencxoft yt'.nonoft

$yunqueft

r(co)dro -*ttf cos2 d+.
flocte4uee uMeer Mecro, ecJtr,r ocrroBroe cocroflHl{e nepoxoAa l{h{eer IlroMeHT

J : A v LJ - 1. IIpu Apyrrix nou6r,tuaql,rsx J s A"I, paapeureHlrtrx [paBrI-
.iraUr O16opa, yIJIOBafl {yuXqun I,I}IeeT A9IIOJIIII4TeJILHyIO I4sOrpOtrHyIO CoCTaB"

n.Broqyrc (Iarrrurrtoll t7l).
B c{epu.recnofi cucrelre HoopAr,rrrar c r{eHTpoM B Toql{e r I,I rIoJLrIpHoI4 ocbro

BA0JII,BeHToparyIoJIpacce'IHl{fl(l)oI]peAeJIfleTC.'IBIJpa}IteI.IlIcM

cos2 co: cos20 cosz o f sinz0sin2 ocos2cp*1/zsin20sin2acostp, (4)

IAe 0, (P 
- I{OOpAI4HaTLI TOqI{I'I IIa nOBepxHOCTlI SBeBALI'

Brruo;rrlrrrl n (2) nnrerpr{poRalrlre, c yqeroM (3) lr ( ) noJlyqaeM

tpac : iz, (r)/LrrQ*flti), (5)

(rl

(7)

(B)

rAe

x(,,) :+,lr1ro)r1o- 
r(.1 L, nJjl-1+t':+i': (,- *sin'o)1,

()

(c)

Q* : 2n (1, - Fx), trx lfT-P, paccronHne r arlpa?rieHo B eAl4Hl4u'ax

paAlryca sBeBALr (fr* =- 1).

Cooruomenua (3), (5) u (6) IIoJlIIocrLIo orpeAeJlrllor o6temur,rr,l rtoa{Qu-
rIrdeHT I{BJIyqeHII.fl aHHpeI{IIpyIoqeIo Betqecrsa. B HasecrBe trapaMerpa' xa-
pa1reptrBylorqero nxnaft peHolr6ranaqr,tft s uoluoe I{aJIyqeHI,le o6ono'Inlr s lrr-
Er.rrr, BBeAeM BeJruquHy Y

! : Ep"nlEpa" : 2s 

""* 
(r) ,rd. / 5s rru" (p, r)rzld.p, dr.

TIureuCueHocTn IIBIyqeHI4.E Il JII,IHI4I4 oIIpeAeJIrIerCrI BLIpalliellIle['I

a('
I s 1r1 - 2n \\ i (p., r\rz dp" dr,

IAE

i (p, .) .: zpeH (r) -l- lp,c (1,,, .),

.r - 6espaBMepHa.fl qacrora: r': 7 rTpvr u: a (n*) : (2G11'l *lR*)'l'.
O6racp, uHrerprrpoBarrr4-fl B (7) npe4ctaB.rr.rrer co6ofi notsepxHocttb rlocrotlll-

Hr,rx ilyqeBbrx cfiopocrefi (Puc. 1).

Wu(r): r: colrst, (e)

ltr



Izlcn.ulo.ras c [oMotrIbro ETor.o co oruorrreur{fl
qaetr

.l z \. dr
I lf 

-lt4 -

"\'' r(.)/' u(r)'

r,qe rf u * - coortsercrBeHHo Mr.r]rrrMalbrroe
troBepxlrocTtT fr : consL or r{erlrpa.

.(na rocrpoeurla HoHrypa rrultrv I (r) ua

sabr{crrMocrb or pt, n (7), uony-

({0)

fl Ma(crrMaJrBrroe paccTofiEEfi

I/UITOIICEBIIOCTU 9MECCEOEEOTO

E12 (r)

IB (r):2n I8..11 (rc)

Pnc. l. Ce.reuue floBepx-
rrocrefi c : const

c=0 (/ 4Z

noMlroEelrra Heo6xoAI{Mo Bbrqecrb r{rrrer{cr{Brrocm, r{BJryqeurrfl BBeBA},r, pacce.EH-
Iloro trptr trpoxolr{AeHEr{ qepes o6o.irouxy:

I (r) : Iu @) - Ie(Q, (11)
rAe

I d (r): Z*kn n1(r) rz +A ,

-412 (r)

t
JA-11 (.r)

(t2)

,{ 1*1 , r* (4 - coorBercrBe}I}Io MrrHr{MaJrb,bre r.r Ma*cr.rMarrbHbre paccr ott,,flor r{eIITpa qacru rroBepxEocrlr fr : const, sHparrr{pyrcrqefi anea4y.
o6oaHa'u{M sellea 11 r.r rz coorBercrBeHHo nrlyr:penur.rfi ,n ,rre-rrLfi paAr{ycbl

BoHbr _crpaur{lrKaqr,rr,r, orBercrBe}rHofi Ba o-6pisouaru e turraft. rlpraueurr: R.4,, a BHaqeHrre r, 6y4eu cqr,rrarr, [apaMerpoM BaAaqr.r, I43MeH.sroqr{Mcf
B trpeAeJrax or .R* I\o t.c. C;rryuan, KorAa li ) A* ,oo, ,, ) r", xaH 6y4er
Br'rAr{o r,r3 AaJrbrrefi[rero, He AaIOr HasecrBeHr{o r{oBbrx uaprurrr6u npoSlrnefi
ttwtufi.

3. Peey.umaTbr Bbrqrrc.[eur,rii

Ha pllc..-2 upr'rneAeur,l .reoperllqecntre trpo+r{Jrr,r Jrrrrrr4rr, BbrqrrcJreH}rr{e Ha

9::1:1r,,t# {opr'ryr (J0)-(12) AJrn Hexoroporo na6opa trapaMerpoB ! m 12.HA PNC. Z, A Al/.p]d}, TITO B SABUCI4MOCTI{ OT COOTHOItrEEIIfl ME}ITAY PEsOHAIICHbIMp.acce,frHueM U pexou6lrHaqr{.EMrr upo{lrnr, r]/.LtT],r MeH.Eercrr o'r o6parnoro
P-CVS- trpu ? : 0 go AByxxoMroHer{rrroro DMr,rccr,roHrroro upoSra.rrr a auy""a6cop6qlrourrbrMrr AeraJr.fiMr,r - ocnoBnofi rpri_ fr : 0 u c.rra6ot ]ra qacrore 12.
flosr,uenr.re Aotroflr{rlreJrr,uoft a6cop6r1nr,r ua xapaxreprrofi qacro.rc ,r2 BriBBa]ro
tr{Byr\{fl rrpr{rrr{HaMr{: 1) yreruuerrrreM on'rrasecxoft rdaqlrrnu, rraAaroqelg fasa
trpr,l^/ --+ oo; 2) rouo;noruefi ceueficrBa rroBepxHocrefr. fr: consL.

ItaH nr'r4no n3 pr.rc. 1, n pe;rilrMe paAr4aJrblro-cr4MMerpr.rqnofi aKnperlHr.r
yItaBaHIIbIe trOBepXHOCTII SaMHHyTLI, trpllqeM IIJIOII{aAr, IIX MaItoI{MaJIr,H},IX Ce-
'r-enufa R rrpoeHrlrrl4 Ha^Haprrluuyro trJrocnocrb pacrer c yMeH6rrreHrreM qacrorri.
frpn rr. (4/zl1l";= 0,62 otta s ro.rrroc,,.r paBr{a trJrotr{aArr Ar{c*a BBeBAr,r, r{ua arofi qacrore r4rJJryrrelrtre, IIpoxoAfirqee qepes 060louHy, [orJrorqaercrr
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PuC, 2. IJpofuru luulul n pelRIII\{c paAllaJlbllo-onrtrlerprt.trroft altltpeqltr'I

a-12:103, 1:0,2,tt;6-npoonlrllaccerrllHorou3JryllerilrErrp[?'2--2(,t,t2-0; s-flofiHLIii
npo$uns c yreroM a6cop6qrlu npil rex H{c napaMerpax', e -! 

:0, rr: $ 1I 1,5; 0 -- ? : 0, t'z:7,5

Pnc. 3. Ilpotfr,rru oflrl4qeclti,I roJlcroii pesotralrcrtoii ilur]'lr (T : 0)

Cropocrr Ha oecfiolleqHocrl'I ?)6 : 0,05o (l?*)

Bcefi noBepxuocrrIo t-const. If a .racrorax 
I r | ( 12 trJlotr{aAr, qacrl'I roBellx-

r{O0rr{ I - ConSL, SItpaHl4pyl0qcii sBeBAy, yMeHLIlacro,I , qTo np}llroAI'tT

n yMerJbrIreHI,IIo rJIy6I,II'IEI a6cop6ql{I,I. OAI{aHo, HaqI,IHafl c Ireltoroporo sllase-
rlrttr fr (0 < I *ll rr), aro yMerrrrrrrerrr4c noMreHcrdpyerc.E pocrol{ orlrl{arecltol{
TOJIIrI,rdr{rI aI(I(peq}IpyIOtU,eIO IaBa IIpIi r -+ oo, qTO I,I trpI,IBOALIT K O6paSOBaH[rc

ocHoBrrofi a6cop6quoHHofi ,IIr1III,II,r IIa rlacrore r : 0.
Bcne4Crnr.le EItpaHI4poBaIIfirI sBeBAoft qacrII aI{Hpeqllpyloqero trOToI(a

ROpOTI{OBOJIITOBOe I(pbiIrO TJIaBIIOIO DMITCCI4OHIIOIO I(OMtrOIIeHTa TaI(i(e ofpa-
IrI{qeHO XapaHTepHou rracT oT o71 axz.

Tantru o6paaoM, ecJtr4 Ha6JrroAaeMbre npodtraJur JrI,rHI,Iii B pe;'iiu,lle axnpeqr{I4
tro[o6Hr,I uaobparrteHl'Irl]I Ha pilc. 2i ai To tro paccTofllrlllo NIe]I{Ay a6cop6-
ql4oHrrbrMrr r(oMrroHer-rra1vlH r,roiHlio oqeIII,ITb trapa6oflr.IqecHylo cltopocTb Ha rlo-
BepxHocTl,r 3Be3AEI, a cJIeAOIlaTe.rIbIIO, lI OTIIOUIeHI4e MaCcLI SBe3ALI H ee paAl'lycy:

u (r,) :0,62u (fi.) : 0,62 / ry. (13)

Haxlre HarrecrBeuubre r,raMeHerrrra fipereptreBaer npo$IdJlrr JTI,IIII,III nprl yBe-

JrrrqeHr{r.r otrTlrqeoroft ToIItrlI,IHr,I altltpeqlrpyrcrqelo IaBa? Tan nan B rIoJI]IoCrr,ro

IIOTTI4B9BaHHOM IroToKe olTr,rsecrtafl ToJILqr,rHa I (r) - 7Jiz, To nprl vBeJII,ItreI{rII,I T

onrl4qecHl,I TOJICTbIM ra3 CTaHOBI,ITC'I [pe)IiAe Bcelo Hil riepl'I+ep]ll',I, I',I, CJI0AO-

BaTeJIbHo, Ha alacroTax fl -.0 r.ry6nna qerlrpaJrr,fioft a6cop6rluu 6yAer yBe-

JIEqI,rBarbcrl BrrJroTr: Ao rloJrlroro rlcqesrroBelrr{.fl rICrpe pblBlroro cnelirpa.
O4gaHO Ao Tex flop rroxa {€IIrpilJtbtlafl o6rracTl ualyqa]oqero IaBa ooraerofl
otrTLIseCItU rOHIIOf,I, trpO{lrrrLI JII,lIII,lit 6yRyt trOAo6liltt 1'I3o6palrtell]lljtr{ Ha

pvc. 2, {/ Bo Bcex AeraJr.rlx. Octronrrr;Ie I'I3}Ier'reI{I'r.fl trpodrluuI npoucxoAri' ltolAa'
,,O"lu traAal6rqllft tas tr9JIII9CTLIO HeIIpoBpaqeH Ila Bcex qagrorax Ot 0 4o {.
Era upe4e;rbrrafl crlTyaqr{fl IlaooN{arItr.lBa;acb fpa.reenr,r I,r l]puHI,IHr,Ilr IB],
oTHyAa BaIIt{orBoBaI{ npOSLIJIb JIuIILII4, u306pa}tteflHblfi Ha pI{C. 3. tr4s aroro
prrcyHr(a Br,rAHo, qro trpt r (r) )> 1 ocnonnoit r{ AotroJri{I{renrtrr,tr,i a6cop5qr'ron-
I{bre rtoMrrouerrrr,r cJrrrrBarorcrr B oArry a6cop6quorulyro rlo,lrocy c rul{prlfloli 12

y ocrloBaHllf.
Taxrau o6paaonr, ecJrr{ o6Jracrr, 06paBoBaurr.rr cler{rpaJrLIIoit JIIIIIT{II oxBarbr-

BaeT 66irr,Ulylo qacTl anl(peq[pyrcqelo rlorolta, BI(JIIoqaf ero ueplld)epi{Io,
ro o6parur,rft P Cyg npo{r.rtr, AoJI}IicH I,I}Ierb cJreAyroq,rre xapa1repHr.Ie oco-
6euuottu: a) anofin"yrc-a6cop6qlrro - oclloBllyro Ha sacrore x) '-- 0 r'r c.la6yro
rra qacrore frz:0,62u (fi*), ecnu ra3 rroJryrrpospaarerr R rl:I0'uorax .1I1'IrIr,rr{;

!
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6) uc:r,rrouureJr'Ho peanvfi trepexoA or aMrrccur.r n a6cop6qlr[ Ha qacrorer:0.
, flp^oSlr.nra ruulrft, o6paaoaaunbre B pegyJrbrare peaonaucuoro pacceflHr{.q(r : 0) r4,ryqe'rfi_ BBeBAhl BtraAaroqeM uoro*e trpE r, - zb,s " r,-s, irr"op^-
?r{eHDr Ha puc. 2,6 - a. Xapaxreproft oco6essocr"lo arux'nposzrbt 

"uir-erc.fi (ceAJroO6paauaa> crpynrypa eMtrccproHEoro r(oMtroHeura. b6urrrro 3ra
oco6euuocrB cqtrraercrr (upn sHclpeMaJrrEo 6rrcrpr,rx g"rr*;"ro*; uprsoaroon
BpaqeEIl.E o6onosex. B 4aunou cryuae MbI rlMeeM AeJTo c qtrcro paAr,raJrbr{r,rMr,r
IBUII{eEufMtr E tro-flBrreHr're trpoBaJla B qerlTpe eMncc%fr. cB.g3a}ro, Do-repBbrx,
c aEEBOTpOUUefi nons usryqeHfl.E g o60roqxe r1, BO-BTOpbIX, C aHr{BoTpOnneii
fipoqecca pacce.fiHrdfi {oroua.

rlpoSu.rrr pacce.rrlrgoro [BJryqe'r4a (puc. 2, 6) uecxorrbxo acrrMMerprqe'
BcJIeAcTBI{e sHpagl{poBa}rr{r BBeBAHoft .racrz traAaroqero trorona. Paccro.suue
MeErAy Mar(cr{MyMaMr,r coorBercrByer y4aoenuofr cHOpOCTrr tranegr,rfl Betr{ecrBa
aa nepxuefi rpaur,rqe_Bolrbr r,roEr43a\vrdi rt: u (rr).flprn r, * fi* oora ,rry_qeEtr.rl n o6racrz o6paaonaunfl lrrrlt4rl ciasonrri, 6o.nee lraorporrubrM, B pe-
ByJIBrare r.ty6una rpoBaJra yMeHbrtraerc.E (prr. 2, ,), B ,rp.4.,r.', 

"*/z + ft*, ItotAa JII4HI'LfI o6paayerca n6tnev troBepxllocrrd BBeBAr,r, rrr,Ieer 1rccro((fifiacollrrecnufi>l o6patuui, P cvg upo$urr (puc. 2, 0) 6es Haxrix-nr,r6o 4e.ra-aoft s ?Maccvrr u a6cop6qur.
B ca.flar c TeM, aITo BJIr{.EHrre anr,r3orrlJoirutr pacce.Ellrl.rl Ha aMrrccnorrnr,Ipi

upo6urr, upu paAr{aJIbHo-cnMMerpI4rIHoM Aurr}neHrru aHaJrorzrrrro BJrrrfrrr,rro
BpaqeHll.rl, BOBITTII(aer RoITpoc o Hpl4Tept{flx, tro-3BoJr.grcqux cAe,Iari, nr,r6op
ME}fiAY ABYMfl CTOJII, PAB;r.II4{HI,rMI4 CI,ITYAIII4'IMII. OrNEt }IA DTOT BONPOC T,IOTYT
AarB .,cJleAyroqrre trlloc'Tbre 

-coo6paxreuua. B nepBoM Crysae orrror[e]rr.re
Io*y/I.o,1n -=< X (0)/X @,12) -- 2. Tax Har( peJreeBcnarr yuroBan dtyuxqun 4aer
1y_6P#*yIo aHI{sorpoullrc pacce.rlrrpr.s? BoBMo}n}ryrc trpr.r AlltroJrrruo}r J,JaJrr/,qe-
IItrut lll, To aro StraqeEEe trBtrrfie'rott reoper[qecHr4M Bepx]II,rM upe4e,rrou. B ,rg
)r{e BpeMfi rny6uua lPona.ra B I{eHrpe aMplcclrrr B petrr.m{e r}parqerrl,rfl rvro}r{er6rrrr cnorr yroAuo 6onr,moft. oueuzAuo ranrfie, qro Bjrrr.sHr,re anr.r3orpoilr{r4
PACCEfiEI{fi UA UPO{IrrrI, JII,IHI{II CYqECTBEIIEO JII4IIIE B TEX OJIYqAfiX, ITOIAA
orlTurlecKaff TOJrqrIHa raSa B qacrorax rrtrIjav Mer{bme r,rJrr,r nop.frAna eAr{lrr4qrrr,flpz c)l npoucxogr,rr r,rgorpotrr4Bar{r.rfl r4,Jryqeur{.s, [prrBoAfirqa.rr r{ r{crre3-
rroBerrl4lo rrpoBa"rra B r{eETpe SMrrCCrItr,

1r. Cpanrrerrrre c na6moAeuirflulr

I'acclrotiterrirarr rrnlre r,roAe.rlr, ,-iltiipeqr{r4 orrrocr,rrcrl It t1,Ic.rrv npocrefrurirxfio ctloIrNI r{]rficlIill'rr(It]cntnt osorlc'r'l;alr. 'llelr ne Me]ree olra Aaer 6or.alrsrfr na6op
npor[u.rreii clclil'l)a.rl1,trt,r-t .rtltttltli, riMe]ort(lrx n llflAe cJry{aeB ne:rpnnranr,ur,rft
nn;1. IIerioropr,rc ]48 iro,rryrrcrrrrr,rvr.urroB upoc[r,rleit'"uo"raurorofl B c[e6Tpax
3Be3;1, y xolrol)r,rx o6uaPy;rien.sr o6patir,re I, cyg nporpruit',, 0Br,rAererrrrcrByro-
rql]9- o BbrrraAeHlrr{ Betr{ecrBa Ha 3Be3Ay.

-.-,11^u 
puc, 4 r[]eAcraB_Jre[ ctrerqp o4uofi ],rB rr4rrr{qur{x (opr,roHo,brxD BBeBA . .YY ori rro Aa,lrbrM voxepa [2J. Br,rguo, qro 6o;rr,urr,rrr.""o 6u.ourupn"-ilr6

iluHuft iaMeror,o6parr{bre P cyg nporfznlr c pegr{r{M rrepexoAor{ or aMrrccalrr a6cop6qur'r. V neHotoplJx I{B Hrrx trprrcyrcrByror DMr{cc!1o}rH're r(oMtrorreFrrrrr
c A'rIllllloRo;ttroBoft cTopour,r or JrrrHI4I{ trorJrorqeHug. Ha r{ecnoJr6nrrx cfienrpo-.p.rr^rax ar<lri arrcaTqr,r o'frrer,TrrBo B144116r (cu. upuueqaHr.r.q n ra6.rr. 3b tzllxalliiri'rejtrr)nc i{.trrrl)e:litrr,ril artripetlrll a6cop6rllrolrrrbre Aera"ur{, coo,trercrolrlpl
4r're qacrore t:r. B rlcro].r necr, r.ra60p ar.r,rx uporfrrleii',xa,recrtserrHo co].Jracy-
erc.E c ceneficr.soM reoperr4qe.cxrax npotpuuei (ytnc. 2, a).

Rr,r.qcn[N{ rra [r]r{}rejle arofi snes4;i, iaHyro i*,poprr.1irro Moirirro B rrpr4rr-ql{rx roJryYIITb [yrer{ AeraJrbl{oro Horr{qecr]tcHiroro a}raJrr.rsa ee cner(Tpa.
UOI.IIACHO AAI{HI]ttr,I, trPIIBEAEIII-IbIM S rA6T-. 3 N [2], CPEA]IEE PACCTO'IHI,IEMeir{Ay ocI{oslrofi a6cop6rr,lrefi lr a6c^op6qr.refi na rracro.fe 12 ooorBercrByer

c*opocrr,r u (xr) := 390 rcu/cerc_. .ms (_!^3) rrorryrraeM napa6onruec*yro c*opocrr,Ea troBcpxuocrrr BBeBArrr u (R*) = 630 rcn,lcerc (aa,uerr.rlr, rrro c.r.o Buaqer{r{e
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Psc.4. Cuertp BBeBAET YY Ori,
sauuc?Boaausbrft trB pa6orrr
Voxepa [2]

Jfll0

6rraaxo H uapa6orra.recxoft cHopocrrlr Ha
: 618 nnlcen).

rroBepxlrocrrr Cornqa 2 (Ao) :

,{aree, corJlacEo t9l }aY Ori raueer a6co;uroruyro $ororparplruecr{yr{) neJu{-
uayy Mor:5T4; ee crrexrparrblruft xracc G - I( 101(T,r,-4300 -:- 5500'K).
C yverolr atofi neoupeAeJreuHocrra Sororvre'rpn.recnui,i paAr,{yc R*:1.,2 --
-+. 1,6,R6 r{, cJIeAoBareJr},Ho, M* = 7,2 --1,6 ll,la. Cornacuo oBoJrrolluorrHr,rM
rpexaM (Bo4enxefiuep tl1l) BBeBAa c raxlrilrlr rrapaMerpalrrr lraxoArrrcfl r{a
rroAxoAe x rnasuoft trocJreAoBareJrbuocrrlr. Ee noapacr rropflArta 5.10c ;rer,
qro corrracyercfl c BoapacroM cauofi ryMarrHocrr{ Opuoua 3.106 ;ner [2].

Oqeunu rerrepb rrtr)r(Hroro rparrrrrly trpr{Tora Maccbr rra BBeBAy. Sneprraa,
BbrAeJrfieMafl trpr4 aHHper{r4r.r,

E": +#,(Rr), (14)

trpII CHOpOCTI{ traAelrl4.tr raSa B HeCHOJTT,HO COTerr HrrJrOr,rerpoB B CenylrAy r,I3Jry-
saercfl B ocHoBrroM n 4anenofi y.nr,rpaSnotretosoft qacrtr{ cner{rpa. IJeroropan
qacrb Droro uBryqeHtr.fl (sanucaq,aa or onrr,rsecxoft ro,nrqr,rnr,r raaa Ba ilafiMa-
rroBcnrrM upe4enorr,l) uolrr4Byer raB rr rreper,raJryaraercrr npll perolr6r{Harlrr.Ex.
Cregonarenr,Ho, ecJrr4 rdanecrlra a6colroruas cBertrll'rocrr, raaa B BoAopoAubrx
JIfrH]/.fllI. zp1, TO MOlrrHO Or{eHr.rrr, nr{HeTr{qecHyr0 oHeprtrro aKHper{upyrcqero
tasa Eo u HafiTr.r, TaI{I4M o6paaou, ur,ririuuft npeAeJr rrpl,rroma Maccbr.

Be.ruvrauy.Ls Molr{Eo or{eHrrrr,, BTtaa My,g, a ranrrie rroJryrrrr4purry 1r lrr{Terr-
cr4Blrocrb (n egranuqax coceAHero r{oHrr,ruyyrr.ra) tro6ofi ourusecxr.r rour(oft
6alureponcxofi tunr,rr. Tlcuotrayfl AaHrrbre, npl.rBoAr,rMr,re Vonepou [2], ua-
xoAuM, qro cBertrMocrE raaa B JrI{HLlrr Hr, (Horopa.fl, Han Br{AHo I4a trprrBeAeu-
HOrO BLIrre CtreHTpa, He rroHaSr,rBaeT BaMeTlrrlx cJreAOB caMOtrOr.JrOrqeuur)
roptlAr{a 5.102e epefcen. Ilpra ogroii pexolr6uHaqrdrr Bepoflrrrocrb rrailyqeuufl
HBarrra B JrI{HI{r.r H, panua

12

, 2 c,c,,,
" rz, z i:l

U*'
)l,r,u 2c,
i=.,1 i-]-

tge Ai1, - BepoflrHocrr, crroHraHHoro [epexoAa i --.> lt, c; - noo(r{r4rlEeET
penon6ralraqttr.r Ha l-fi yponenr,, Ct,r- aJreMer-rr nacra4uofi Marpr{r{br Crrona.

llaryuaeuaa uplr BroM Blreprrrfl paBrra y f- 0^8ltT", rA€ X - rrorer{-
rII{aJI rdolrr4gaqlrl4 aroMa BoAopoAa. C y.re'rolr 0To.lo HaxoAI,rM, qro lroJrrra.E
Erreprlrfl, r4ailyqaeMa.E npra perolr6prHarluflx, [pr,rMe]lrro B /t.103 6o,nr,ure anep-
rl[u, LIBJIyqaeIuofi B JII4ITI4I{ H., : 1,g - 0,5Lo. 3to 4ae'r nrax$rrafi trpeAeJl
dMldt ) t0.-t l1[6leo7. BepxunfiilpeAerr atoft ne.nn.utrr]rr rroJryqeH Yoneporr.r [21

f.
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rryreM otrpeAeJreHr{fl no sopMyre tr{Hrrr,rca - Terlepa snenrpoHHofi Houqen-
rparlr4r{ B troroRe y rroBepxEocrr{ 3Be3l{r,r r{ cocraBJr.frerdMldt { t0-u M6leo).

HaHoneq, Brrafl cr(opocTb trpzrona lraccbr, Moir{Ho orletrrrrb trJrorpocr6
ra3a Ha 6eeHoneqnocrn (npu r ) r"), rroloJr63y.rr coornorneuue [6J

+ : 4firz ro"LL": a @) # p*, (L5)

rge 6 (n) - Mr{oinrdrerrb nopflAr(a eArrHr{qbr, flonara.s n. : Bl4 (0 = l) u
uoA0raBJr.fl.tr B JreByro vacrr (15) nepxrurft ra nr.rrrtnr.rfi trpeAeJrbr 6Mldt, trOJrlnlaeM
r{oFrr{errrpaqr{rc aror{oB n raaoBo}r o6nane B onpecrnocru Yy Ori no - 107 ---- 70e cn-g.

Tan r_ran clleAFrflfl xorrr{errTpar{r4fl aror,ron B TyMaHHocrr.r opraoua B onpecr-
Eocrr,r YY Ori ne - 110 cn-B U21 , ro Bro o3Haqaer, qro BoHllyr BBeBAT{ cyqe-
crByer o6;racrr, rroBr,rlreHHoft unoruocu,r, rtoroparr, rro-BrrAr{}roMy, .rrBJr.flerc.E
ocrarr{or{ nlloroBBeBAnor.o o6nana ratsa.

5. 3annrosenrre

PaccltorpeliHlie lrbllrre ocHoBHbIe runrr upo{z.neft cnemrpaJrbrrbrx ;rlruraft,
rlo-Bl,lAr,rMor{y, ucrreplrrlBaror Bce BapuarrrLl, Itoropl{e Moryr 6r,rrr, pea;nraso-
Barlbr B ]le)rrr,rN,re paAr{albr-ro-cr,rMr{erll[yHofi attnpequr,r. B ro E{e BpeM.s? HaK
rloHaBbrBacr alrarr,IB na6.rrro4are;rrrrHoro Nrarepr.ra.rra, upo{r,r"iru nnur.rfi B ctreI1-
Tpax BReSA C rrpr,rsHanaNrrr aHrtpeqr.rr.l B pfrAe cryqaeB r.ril{eror 6onee cnoxuyro
crpynrypy. B sacrlrocrlr, y HeHoropr,rx BBeBA Yorepolr [2] o6uapyxe]r BecrrMa
rounnit orlfeHr iqu{$epenqlraJrb}rol'o cABlrra (aanncrqero or rroMepa Bepx-
IIero ypoBr'rn) qeurpon aMr{ccrdrr 6a.ur,Meponcnlrx rrulrft. Eror e{Sertr a uprau-
qlrne rreBoBMolr{eu B pe}r{r{Me paArra.rrrrHo-cr.{A,rMerprdqHoft anHpeqrnu.

B cnnglr c arr,rxf npel{craBJr,rrer r,rrrrepec r,rccneqouam o6paaonar]r{e ctrer1-
Tptl,rrDl{lrx nr'rulrft n 6onee o6rqeft MoAeJIrr ancrraJrrruo-cr{MMerplrqHoft axnpeqnu
c yrrerol,r 4u$tpepeuqr{aJrr,}roro Bpaqe}rrrfl.

Anrop.Bbrpair{aer rny6oxyro 6.uaro4apuoc.rr, P. tr. fepru6epryaa o6cvxr-
Aeur,re pa6otu r,r prrA ganresaulrr,l.

Hon6pr, i075 r'.
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Tou LVI, 1977 r.

HAEJIIOIEHIIE OEOJIOIII(I4 Y EM Cep

T. M. Pa.rnorcftarr

I{auararorcs peayrrbrarr,r ua6rrogenrr cflel(rpa E}I Cep B Alrarlasoue AJItrE BoJrrr

1,15700-6890 A c gllcnepcueii 12, 36 tr75 lxluat. B yraaannolr crleRrpanbEoM rlErepBarle

na6.nronaetcr aMlrcctrorrrafi 'rrlrra:aa Ho rr I{e}r{BBeBAHLTe JrrIE}IrI [orJrotrIenux D, r D, Na I.
Ha ocsonauu[ E3yseuufi gMr{cc}rourroro rtorrypa Ho [enacrcr BbIBoA, qro cucreMa

EM Cep oftpylneua Aocrarosuo ycroriuunoii rasonofi o6ono.rxoii, flepelteunoctr {op-
t{lt l{pr,rJrr,eB r(oMrrouerrr Ho uoasoraer cAeJJarrr nnnog o6 oltuccraonnoft a(TI{BHocrIr ct{-

CTEMIJ.

Oupegeleno paccro.sulre r: 1,35 rnc go DI'I Cep u llerxaneaAlloe norrotqenlte.4r:
: 0ry97 B EarrpaBJrerruu aroft 3Be3I{Lr.

THE OBSERVATION OF EM Cep SHELL, by T. M.Rachkousteai a.- The spect-
rophotometric observations of EII Cep have been made in the spectral range L 5700-
6890 A with dispersion 12,36 and 75 A/mm. The bright Ho-line and interstellar D1 and

D, Na I lines have been observed in the mentioned spectral range.
From observations of the ernission Ho-profile it is concluded, that the system EIVI

Cep is surrounded by a stable gaseous shell, However the presence of time-variable ad-

ditioned emission in the lvings of the line suggests the emission activity in EM Cep sys-

tem.
The distance of ENI Cep (r:1.35 kps) and theinterstellar absorption in thedirec-

tiorr of ENI Cep (Ao- 0797) rvere clcterrnitrecl.

F(an c:re4yer r,ra [1,21,npnnan 6lecrra E[,I Cep rroltaBl,IBaer, qro B cI,Ic'leNIe

trMeeT MecTo BaTlIeHI,Ie u aITo aMIIJII,III'yAa 6.rrecrta NIeILfleTc.fl B AI,IaIIaSoHO
0"105-0"110. B to lrie BpeM.s rpr rByqeHI,II'I crel(rpa ENI Cep B o6ilacrtr
1,1,3500-5000 A ne o6uapyrneuo npllsllanoB BropLIqIIoro ItoMIIoIIeHra. flo-
OrOMV Ha6rroAeHu.fr sBeBALI B ApyII{x O6,naCr.sx Crreltrpa, IIalpIaNIep B pafioHe
Jlrrr{rrr4 Ho, upe4ctaBJlflroT 6o.nrruoft I,IHTepec. B nl,rteparype I{MeeTcfl JIpIrtrb

yHaBalIue Ilnacxerta [4,], uto B JM]II{lr Ho, noauotrtHo, trpI,IoyrcrB]rer aMI'{cCI{ff.

1. Ma'repuaJr Ira6ilro4eul'Iii

FIa6tro4eullfl BrIIIoJIHeIILI JIeroM 1975 r. IIa 2,6-,ar pe$;renlope_rIlt.
I. A. IIIafiEa (3TTU) c rroMolr{bro cneHrporpad)oB ltyAe, CIIDNI 171 }r

Cll-72. flaunrre o creltrpolpa]IMax IIpeAcraBJIeHbI n ta6n. 1. Ilplt {o'rorpa{r'I-
poBaHilr,r cler(Tpa trcloflbBoBarrr,rcE 3MyJIr,cl,Itr{ rrrtroB A 600 Ita:ancnoro SaBoAa

, Itodal, 103 aI. ()aBn, npr,rBeAeurrr,re Bo Bropolr crort6qe, Bblql{cflelrbr }Ia

ocuoBarrl4lr adtentepu4r,t ENI Cep, no.lryqeHuofi IIaN{eI [2] u coorBercrBylor
MoMer-rry CepeAr,rrrLr aItctroBI,I{lII,L LIpu Ha6JIIoAeHuI,I Co cneltrpolpadlOu CIIOM
B r{a}r{Ayro 4ary 6r,r.rro floJry.reno or(oJro 10-20 cHI,I]IItoB. c B]leMeIr]rbI]I paBpe-

rregr{ell 7,5-, il,u,rl1lta Itorollblx AJIfl AaJILIIefirueft o6pa6orn[ 6LUTrl OTo6paHbI

Har4flyqmue tro HaqecrBy.
Bce cuentporpaMMln I,IBMepeHI;r ua rr'ruxpo{oroMerpe c perr{crpaqueft He-

trocpeAcTReHrlo B III'ITeHCIIRI{OCTflX C yBeilI4qelrl'Ierr'r e 42 paaa.

tl



.la6.rrui1a 1

16-{7. Vr
30. VI-l , VI I
t2-,t3.vrr
13-14. Vrr
18-19.Vii
27 -28.Y11
27 -28 .y II
22-23.V111
2zr--25.VlII
25-26. VIII

5700-6800
3800-6800
5700-6800
5700-6800
5700-6890
38C0-6800
3800-6800
5700-6890
5700-6890
5700-689n

oP 76

o, oz
0,03
0,30
(),40

ll lll

o,6t
o ,80
(t ,)

0,,16

2m
30m

2,rr
,m
5h40rn

30nl

10m

6hBon'
gh
gltTr;tn

Orcnoauqr,lr .[nc nepcr.rn,
Alx:y,

36
75

36

36

12

/l)
t,)

12

T2

t2

Cuexrporpat[

C IEI,I
CTI-72
CI]EM
C tl31,I
Ity4e
cl-72
ctl-7 2

Ity4e
)
)

C nexrpa",r lr.ran
o6fiacr!,, A

2. I(ou'ryp Ho

, B cnenrparbuoM rdHrepBaJre l,l, 5200-6890 A
cner{rpa BrrArra aMr{ccrroHrrafi lrulIlrfl I1o u tt};ttttt
l, 5895,92 NaI, xoroplre fl BJrfl rorc.E Meiri3BeaArrrrN{r{.
pellnI JtJr]il.l-r.{ Ha.

Ha SoHe r{enpepbrBHoro
rorJloqerrr{r l, 5BB9;9{ z

Ocranonlrrrc.E Ha paccMor-

LIa pucyune nar{ecerrbr RoHryprrr rrrrHr{rr Ho uo Ha6[ioAeHr,r.slr B {onyceI{y4e c I{IrIcIrepcrrefi 72 Llnn. fIo ocr a6cqlrcc orJro}r{eHa paAr,ralbrra.E cnopocrb,
rlo ocI'I opAIrIIar LlHTeI{cr{Brrocrr, JrI,IHrIr{ B ei(rlHuqax HerrpepblBqo1o ctre6Tpa.(Daerr npuneAei{br corJracuo ra6n. I

I4e pr,rcyrrna BrrAr.ro, sro sMr.rccfioHrrafl ilrtzntr Ho r.nteer ctrJrr,rroe caMolo-
r'iIoiqeIII'Ie' AoxoA.tlrqee Ao ypoBlrfl HerIpepLIBHoto ctreHTpa rr,Trr{ r{ui(e ero. Pac-
clroflHlre MelItAy aMI{ccrIoIlELIMr{ r{oMnouerrraMrr or(oJro 300 nat,lcerc, a mtrptrEa
riairiAoro rrB r{r4x trop.EAHa 450 nar,lcen tr{s pacclrorper{rr.fr pr{cyHHa trpe}nAe
n0efo Molnrro orMerrrrr,, qro Bo Bce sa3r,r Ha6.rrroAerr[fr. o6.tr1nft rrr4 norrrypaHo
coxpaHrrerc.s. 3To rroSBoJrfler cAeJrarrr BbrBoA, qro SMrlccua H* o6paeyerciu o6oto.rxc, orrpy;r{aroqefi EM Cep.

o4iraito npI'r Soree rrqareJrblroM paccMorper{rrl,r }tonTypoB MoiriHo BaMerurb.rrro rrllrell0lrBl{ocrr, oulrccr.rfi r,I rJry6r4Ha rIe}ITpaJrrrroft a6cop6qrrr4 Merrflrorc.E.
A uuerruo, e $aaax R Mrdr{r{}ryMe 6Jrecna (rp :bf qO 140146) 

'6or". 
rrr.rrerrcr.rBerl

cnnuli rioNrrrouerrr, rorAa Han B Mar{czMyMe (p : 0l2Z n 0fBO; OOrumyro r,rE_
aeH0rrRrrocrb r,llreer 

^ _r1p^acnrrr,1. fny6uua r{eHrpaJrbr{ofi a6cop6qru 6onr,ue
n Saaax q.- 0122 u 0r,B0 rur MeHbme a rp == 0i40 iaf qg. [tpone.o"o, o6purqr.,
Ha ce6.rr Rurrx{aur,re tor {axr, sro rra pas. 6 u 6 rio o6euu rr6pon u* or apHoft nu-
rrralr Ho pacilo.rrorileHrrr rtrrrpoHrre MeJrKrle Jrr4Errtr fiorJroqeHtrs. Ha pf"rrrp"
rpal'IN{ax a rt ? D'lfi .[r]II{Tr ralt)rie [pucyTcrByroT, HO Orrrr 3r{aqtrTeJ]EIrO Merbse
Moir.irlo cT{a3arr,, rra trpeAeJle roqHocTr.r trpoBeAerrr,rr{ irenpellhrBrroto cIIeHTpa.
3ro, uo-ul'r4l,Ir1,roMy,^Kpr,rJrr,rr Jrtr{Hrrr,{ [orJroqer{rrfr Hr., oourir*uroqeft n arnto-
!li,up" slrcaArr Ili\'I Cep (Sp B0,B). lllupuna rrrrnrrrr rrecno.rrrrno 6o.nsme 40 i.It co;.na;reui,uo, Mi,r rle pacfio,[araeil{ HoHrypolr Ho nopl,ra"nr,rroit BBeBAbr parrgero
oleHTpaJrrrFroro HJlacca B, uro6rr cpaBnr{rb ero mplprrrry c ilr,rprenoli IJ* bM cep.
IIo rraS.uro4er{ue r{oHrypaHo uoplra.nr,uofi BBeBAbr o, F"eg (spBB; 

"oiuruioo"i,'rro iur'rpr.rrra Ff., oroft anea4r,r cocraBJr.fler B0 A I5]. "nponol, 
HaarecrBeHr,roe

cpal;rreurre r.r rroMrrr o paaJrrrqurr crrenrpaJrrrrr6rx fiJraccoB a peg rr EM Cep,
IfLI }{oi}(eNr cqr,rrarb, qro rxrrplrHa Hc, E]VI Cep, paenaN 40 i\, a]I.oIIr,e trIllreMJreMa
,4Jrfr sBesAbr parlHero 0TJeHTpaJILEOIO ItJIaCCa B.

c.rre4yroulr,nria oco6ennocr.flMtrr, r(oropr,re o6paqaror ua ce6.s Brrr,r1,rar{r,re trprl
IliiccrlorpeHl{I{ pI'IcyIIHa..flBJr.fIrOTC.gHaJIUqr4e acr{MMerpr{r{ B Itp6rrlbrrx D:M;ttcclrr\
r'r aalrernuft (BrJcryrr) B r(pacHor{ ItpbrJre, Bra4ralro, eru r}axrr,r Mo?rr}ro r,rrrrep-
[perEpo]rarb Han pesyJrr,rar nr,r6poca Mareptrr{ tr3 cr4creMBr trM cep. Brr6pocrr
12

,qara, tg7j r.



ttoutyp lr'Iulru Ho B paBHbIe 4atn ua6nrogeullft s 1975 r'

o - 18-19.vlri rp : 0P, tfi;6 - 22-23'vlrI' rp - 0P'80;6-24-25'vrII'
q : 0P, 22; z -25-26.VIII, A : 0P,46

fltsHo.ihocflr Heperyr.qpHLrft xapanrep, raH HaK I{3 pI,ICyHI(a BI'IAHO, qro B re-

seHr.rA Earrrrrx r{a6,[roAelrrrfi ,ureHcrasHocrr, Blrcrylra- r{BM_e,mracb.

Cue*,rporpaMMr,r EM Cep, uonyue'Hr,Ie co CIISM fi CTI-72, uoHaBEIBaIor

rafiyro ?Ite +opMy noHrypa Ho, HaH I4 nyAe-clleHrporpaMMll'
i Mrr pacuoilaraJrr4 rar{}He HecHoJr},nr{MI{ ctreHrpolp_aMMaMl{ EM Cep n o6-

rracrrr Fio, noryveHrrbrMrr B 4,971 t. c Cl:I-72 3TI[. Itaqect,o ctrer(rporpaM]t

,a ,orooirno Sbrouerpt{poBarr, pafio' Ho, o4uatto Bl.syaJrr,Eoe paccMorperrtre

irn^, Ho gaer oor*orurro"rr, rrp;ftrl4 x saHilroseutrrro, qro noSryp I%"1i"_1,
trBAByxSMI{ccI{oHHbIxItoMtroI{eHToB,paSAeJIeEHI,IxilflpoHotrJ|Idrl,fr.efi"trofJlo-
qeHr{fl; Haprr4Ha ral(a.fl }Iie' qro ll s 1975 r'

IIA OCTTOTAHIItr CITASA]IEOTO BIJItrE I{O?I{HO CAEJIATB BEIBOA' qTO TABOBAfl

o6orouna, oxpylnaroqar EM Cep, Aocraroqflo ycrofiq[Ba'
Itax yrne orrnruriu, ,"r*nriiu CU3U upolranoqunrcb qepeB 1,5-2 nun.

Cpanuenne cileHTpoB, IIoJIyq-eHElJx B ]ta]I{Ayro Aary, Me}ItAy co6ofr [or(a3r'rBaer'
qro Har( n {oprrte *orrrypi }Io, ta* rr Bo BC.M I{IlrepBaJIe cne*rpa II 5700-
6800 A ue 

^ui6rrrogaflocb 6r,rcrpblx rraMeHeuzfr'

B ra6;1. 2 upnne4eubr aftBtrBaJreHrELIe mtrpl{Ebl Yn , trETeECUBEOOTIT I
olrraccnft u qeurpa.rrl,Horo rlorJlotqerrufl' Bragrau, 'rro- IJl^r. or HoqE It Eoqtr Me-

rrflercn B trpeAeJlax ouu6ox olpeAeJler{us'Wx(o : 0,16 A), aa ltcnilIoqeufler
tr71 (Ho,r,o"r) 25-26'VIII'

Ta6nnqa 2

18-t9.VIl
22-23.ylrl
24-25.vfir
25-26. VIII

oP^40

0 ,80
nD

o 
'tt6

2, 09

t ,90
2,Llt
L,9L

1,88
1 ,80
2 ,08
4',34

-

Ho, u*"o I Ht, ,*r"

1,34
L,49
,l 

,56
L,40

IIIO rtaCaercrl I4SMeIIeEIIfl I4HTeIICIIBEOCTeft HOMIIOHeHTOB, TO OHE, trO-BUAU-

MOMy, peaJILELI, 9ro xopoIIIO BI{AEO TaH}fie I{B pUCyIIKa'

t3

2,26 | t,sz
2,07 | 4 ,44
z,LL | 4.,52

1,90 | 1,44

,[,ara OaBa

}Vr., A I

Ho, urr"- Hd, I1orr Ho, ,*rJ



3. Jlyvenue cxopocrrr

Brr.ra cge.naHa trorrbrrr{a o6napyxrrrr. BaBrrctrMocrr, r{e?riAy {asofi BarMe-
Hutt v ilyqeBblMl{ cHopocrgMrr DMIrccrroHI{bIx l{oMnoHe}rron H., tro BceM cneH-TpaM, rroJryqerrnbrM Ea HyAe-ctrenrporpa{e

I4slreperun BbrtroJrHelrbr c troMoqr,rc 
^uuxpocxou a HBA-2 orr{oc[reJrbrro

nrarurfi HeoHa ctrexrpa cpaBueHrrfl. flpn ualteperruu eMuccrroHr{brx noMtro}IeH-
lOB l1c I{I'ITb l\[I'IRpOMeTpa HaBOAI,IJIaCb Ha MaI{CItilIyM I4HTeHCrrBrrocTr{ nunr,rii.
rlpra lrauepe,rrr{ qe'TpaJlr,Horo trorJroqeHrlf Irrrrb HaBoAI{Jracb Ha l{errrp Jrn,tr{rr.I(ax 6rrro orMeqeno paHee, ilrrpr4r{a RoMrroHeHroB cocraBJrrer 300-a5b ;;i;;;,
cJIeAoBareJIr,Ho, Tosuocrr- rlaMepeulrg He Morjla 6rrr:r, gocrarosgo Br,rcoxofi _
oEa cocraBJrs;rra -l-15 nn,lcen. To.Inocrr LraMepenr4.fl r,relr{BBeaAnr,rx ;urrnfi sna-qrrreJrDr{o Bbrrrre rr cocraBJrfler 3-5 nnlcen .(auurre uanepenr,rfi 6rrnm o6pa_
6oraurr na oBM EC 1020. flonyveunrre BHaqeHff.tr url ttcrrpaBJreHr{bre aa e6{err
nBr{}r{errr{.s BonpJr co.nnqa, trpeA0TaBJreIrrr s ta6r. 3 

-n 
nepBr,rx cror6qa*

rtanr40fi garnr. Bo BTOpr,rx crol6qax trpr.rBeAeHbr srraqerrr,rf ryqeBbrx cxopo-
CTEfiT. U, qEHTPOB T-E}IIECTI{ 9MIICCI,IOHHBIX KOMtrOIIEHTOB, I,ISMEPEH}I6IX trO PEIII-crporpaMMaM orHocrrreJrbllo qeHTpaJrBHoro trofJlorqeHl,rfl, rrpr,r 0Tolr IIpeArro-
JlaraJlocb, rrTo cltopocTb IIOCJIeAHeIO paBlra ITyJIIO.

Ta6rnqa 3

18-19. VII
o{ ao

22-23.ylil
of ao

tr, liittcen

I 2,,*zs.v ttt
I olzz

25-20. vIII
or,,ao

Iro, ,^rr,"
EI*, no"r,

llo, rr,rl
5889,95
5895,92

-208
0

+213

-170
-18

+136

-18
-18

-238
0

+2t4

P eayrr,rarr,r r,raMep enr4fl ryqeBbrx cn op ocreft cJreAyroqrle.
1. Jlyvenaa.lflpocrr zr MelriaBeaguuri nrurrlrfi Dr"n D, Na I r cpe4ueu

cocraBJr.Eer - 16,5 rcnt/cerc.
2. Molttuo cql,rrarr,, 

',ro 
ur r{eHTpaJlr,Horo florJro,Ierlrrrr ]re Merr.rlJrocB B Te-qEIIHE BPEMEHII, OXBATI,IBAEMOIO HAIIItrMI HA6TIOAEHI,IqMI,I, T. E. B I,IHTEPBA.IIEIropflAHa rroJryTopa MecffqeB.

3' I(a1 cvuuih, raK I'r npacnufi aMrrccrzlouHlre not{[or{eHmr Ff, }} TerreHr,retpex 4uefi ua6nro4enufi n anrycre cl{HxpoHrro civretr{a,rrr.rcb B r{pacHyro croporry
ctreRrpa.

4. r[aue:|,e],:'rre z,r r{enrpoB T.E?riecrlr euuccl.rft, [o-Bi.rAr4r,10N{y, oB.E3arro c ro-
flBJIEIII{EM HEPEIYJI,EPI{bIX NT,T6POCOB MATEPI{I{ I,I3 3BE3AI]I, O TIEM CBI,IAETEJII,-crByer dropua oNrnccrrolrrrbrx rroMnoHerrroB.

4. Paccro^r,re Ao EM Ccp rr Merr(BBe'Arroe rro.JrouleHrre
B rranllarlJrenrrn EM Cep

Coruacuo Alleny {6J, lo oItBr{BaJreHT}rbrM rrr[pr{rraM r\{eir{BBea4ru,rx ;nr.rnr,rfiDr ra D, Na I u;rn K ca it ,**"o-o"paaurrru pacc'ro.Elrr{e Ao BBeB,r{br. Ii.o qe-
rrrlpeM nyAe-crer{rporparrlraM HaMtr roilyqeant W7 (Dr) -: II/}. (Dr) _ 0,62 A,,qro coorBercrBver paccroflIrr{ro_ 

^. (pl, Dz) ._ t,Z4 rcnc. 
-'tr{cno.usayn

W (KCa II) ua "[2J, 
nonyvaem r (I( Ca\t; :1,46 nnc. Ouou.rerrejrbrro npr-

I{r,rMaeM paccro.Errlre ao EX{ Cep panHurrr r : \,Blt nnc.
onpegeraa fiorJrorqeHrre Ha eArrrrr{qy paccro-a,rr.s ,,o rtrBeroBoMy r.ra6r,rrny,

H-oropr,rfi cB.EBar{ c anBr{Barrenrnofi mupzirofi Me}riBBeBAHo],i oorro", }" 441o"i[6], ur,r Bbrsr4crr,uur MeirraBesAr-roe [orJroqeuue Ay: 0,,]g7 B HarrllaB.rregr,rr,I

t4

-16s | -229 -201
-21

+r10

-16
-'t 

I

+143 J +176

-212
0

+236

-185
-38

+118

-19
-16

I



EM Cep. Illupuna IA $$0) BBflra Ir3 [2]. ?Icuo.[nsoBaB troJlyqeHHble BHaqe-

i^^ , i Av fi mv : 7*, MLr olpeAeJUIJII'I a6coJIIorI{yIo BI'IsyaJIr'HyIo BentrqrEy
"ii; 

A;;; ifrt C.'p. Oua o*aBaJracb pannofi Mv - -4ry6, 
qro xopoitro co-

rJracyercfr c IloflyqeHHofr ualru paHee ]l'[v: -4I7 tro 3I(BIIBaJIeIITEbIM Itrtr-

pr,ruar\{ BoAopoAI{Iix nunuft [t].

Br,rno[nr

B peaynr,raTe II3yqeHu,'I cnefiTpa EM Cep Mo}ItHo cAeJIaTb cJleAyloque BbI-

B.ALI' 
iT con nn:trrrreH H.HT\/ ' tlt Ho' Cunruullr1. Buepmre y Et\'I Cep no'ny'reg r(oHryp clfr{ccllon}Ior{ JII'IHLI

oaN{otror.rIotqeHI,IeNI, AOCTI,IIaIOU,IIM Ile^trpepbIBIIOllO ctrel(Tpa' ilIrHtltl Ho paaAene-

r.ra rra l(Be orfleJrbHt,re ]ro]rroflerrrl)l. orcro4a cJIeAyeT, qTo oMI4CCI4OI{Hafl II\IHI(fI

;ep;;y;;" ilo6orrurr,., o*pyl^a.qefi anea4y' Iia6rrogenus' 1975 u 1971' w'

Iror{asliBalor, qro o6oro'Ixa /{ocraroquo yctofiuuoa'
2. O6uapytrieHa actll,rMeTpr,Itl B I{I]bIJILTIX OMLICCTIII ra aa]terlIlrft (BLICTyII]

uIIl.eFIcI{BIIocTI,IBHpacIIoMItpbl.[e'flpl{qeMI4HTeHcI,IBHocTr,eToloBl{cTytra
MerrlrJracb o ,n.r"rrrr, ua6IroAeHIIii. 3to noSBOJII4JIO IIaM cAeJIaTb BrIBOA' qTo

"-"*.r**" 
Jtrl\4 Cep rrMeror uecro lr,r5poclJ MaTepLILI, KOTOpEte IIOC.flT I{epery-

JrRltrr],Ifi xapanrep t{ rCtrI cal{6lN{ o6yc;ronllrnalor HeCraI{IIoHapHLIe flBJIeIII{fi

g o6o.[o'rne'
3.Heperyl.spHbtMI'IRt16pocalrl'rMarept'IlI,[o-BL{A}I}IoMy'Mo}r{Hoo6'ngc-

,rrr,i o"cra6rrrurrocrr, Hpl,noft 6'uecrta trNI Cep' B cssa,n c-,]l'I{M oqelrb }I{eJIa-

Teirblrril IIapaJrJreJrL[rre 
-na6nrogelll{fl 

cnel{rpa r,r 6necna EM Cep.

1r. Br,r;rir I{BMope]rEr .riyqeBbrc cHopocrI,I ilIrr(oB DMI'rccI{oHIlbIx noMtrorreHT

H^, ()rraaalocr,. tITo IIa c[eKTpol'paMMax, IIoJIyqeI,IH],Ix B TpI{ [ocJIeAo.

,li=-ur,r. 
^oru, 

122, 23, 25'VIII), eu,rccraonHbre noMrol{eIrrr'r cMeqaJllrcr'

B npacrlylo cropoHy-
5. tr4irueneuue u?. rtrelrrpoB T.fIlItecrll elII4ccI'loHHLIx I(oMtroIleIIToB ' IIo-BI{-

AirMor\ty, cBfl3ar{o 0 [orrBJreIlI{eM oTAeJII]Hr,rx nr'r6pocoB MaTepI4I',I n EM Cep'
^-'"?i.-L;fr1isr 1trivi cep, uoryueHrrbre- c BpeMer{Hr,rM p_aspe,,,enfieu 2*, He

oor,nrn n^ror' 6r,rcrpr,rx iraueueilui't n rfopue Hourypa Ho'
7. tr4ayuenin" tttr,,r".riiiiix runvtfi^Di n D, Na t n creHrpe E1\{ Cep uo-

BB0.TILIJIO OIIpeAeJluTb:
a) paccrbnrute Ao EM Cep r : 1,?--t. nt'tc;

6) oo"rorlerlre 
'R ,ru,,pud"et''u EM Cep-Av -= O'i-9i;

"i a6corlrornylo BI'13yaJrE'Hy-Io BeJIusIlHy, Yy 
= 

-1\9-,,
"i .oyt"uyro cnopocir, u,LDr, Dr) "= -16 -l- 3 nnlcen'

B sanrroqeur" ,'prrro-y 6'd"onipnoctr' A' A' Boapuy*y Ba o6cyrxgeuue

p"ryr,irr"on, H, I(.' Uyaaeny "-H,y , lllaxoscnofi 3a troryqeHtre ctrexrpoB

ftM'd;p,ru'CnaM ^-ii-iZ' 
u I. H. lf[apauoeofi 3a rroMolt\. n o6pa6or:xe

ua6nro4arenbEoro MarePtraJIa'

Hor6pr, 1975 r.

JInreParYPa

7. Puomoacraa T. M .7rr. l(purrcHori acrporlua' o6.c'' 1975' 53' 168'

2. Paqroacn^aa 7'. M.14au. I{pr'rrtcL(oii acrpoqru3' oo-"'' 1Y,lB' 
u,u-' ,.

3. Po,^oul^on T. M. tr4ao' Hprtltcrtoii acrpoQua. ooc.,,LvlZ,.lo' oJ.
"+'. 

btl.orrrtt J., Pearce-"r'7' Victotia Publ', .1s31'5' N,1;..86;o ,,
;'. 

-P;;;;;r^;"' i. M.I{rr. l(prirrcxoii acrpo{r.m' ooc'' leti/ 
' -tt ) 

4t''

6. Atten c. w. AsLroih;'l;;i;;;;iiiit'''u'iit' London' Aihlone Prcss' 1e63'

7. Ronnuux A. A..t',;\i;;;Z';."8'.:n;;";;;,; K' n',i'Io"u" r' A''vveaee ff' ff'ltar'' 
ttprrm[xoii actpo{rile. o6c., 791t7 ,3ti,277 '
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Torr LVI, {92 r.

OOTOMETPI,III ECTU,I E I{ CTIE HTPA JIbHbIE HAB JI IOA E HI,Ifl
CIIEfiTpAJIbHO_ABOfiHOfi BBEBIbI ( Ancl B ts14 T.

T. C. Dearnuna, B. tr{. Eypramen, B. NI. iffrrra

B r'rro'ne-AeHa6pe 1974 r. BLlrroJrrrerl'r Soroerenrplrqec^r.re, c,exrpo{otorrerprriec(treE CIIeR?paJrbEne ua6nro4errr.s ctrer{rpaJrr,uo-gnor.inoii ,rarg, ( Andl._ Boa*o,i,oro peET_IeEOBCROTO ucTosHr.r(a.
vro'rsenrr repr'roA rr aMrrJruryAa r{prrBBrx 6.rrecna BBeBAr,r (p : 17 17695; AI/ : 0n:2oiLB : 0n]22; Lu : oTB2)' oruevenri r.r,Me,e,r,rr {opr*r Hpr.raori 6.necra.Hau6onr'rnt'Ie Bapr{aqrIrI ra6trogarotcx Ha BocxoA.Eqefi nernr.r BTopr.rq,,oro }raHcrrrryr{a.as$extunuar reMfeparypa' troryqe'.,a.E U3 pacfipeAeJle,rrfi sEeprrrr.r B ctre*rpe, 6.ulrarax 4400". He uaiigeno oMr{ccr{ourrrx ;rr.rnuii n cfler{rpaJrbnbrx o6.rracrsx Bg00_.4tt00,5700_6900, 8400-8700 A Ba r{cr{Jrroqeuneu H r.r I( Ca II.
PHOTOMETRIC AND SPECTROSCOPIC OBSERVATIONS OF SPECTRAL BI-NARY I And IN 1974, by ?. ^1. Belyaklna, V. L But.nashea, V. M. Zhi-lin.- Photoelectric, spectrophotometric a.d spectrar observations of the binary s;,stem( And, a possible X-ray source, were made during Jury - December 1g74.Period arrd amplitude of the photometric curves have been a.iioi.a @: 17(76g5;A'v : 0T20; LB : 0ry22; LU : 0TB2). Instability of the Ionn of light curve hasbeen loted' Largest variations are conrrected with.the r*nDair.g r.unch of the secondarymaximum' The eflective temperature clerived from the energy a-i#ilrii"r, is about 4400.K,Emission lines have nol- blen_{ound in spectrar regio,s Bg00-.1t400,5200-6900, g400_87004, except I{ ancl K Ca II.

cnenrpa'nr'no-4rofiuar aBeBAa g Ar4 (*u :4*,8, K0) 6,.ua BarroAo'pe,aB HanecTBe BOSMOlr{Eoro otrTtrqecltoro o6tefira, oroir{AecrBJrrleMoro co cra6rrupetrrrenoBcnrrM rcroqgunou 3U00BZ + ?4 tl]. Brr;c; ,rot'ru.unur, corrracuo{ o r oa.n exr prqe c Hr4M ua 6.rrro4enz"* iruo orr'"-i' 
"1" 

glo :t^ i2"4' r r . [ 2 ], uensercsc trepr{oAoM 17,t,B u aunrrarygoft oxorro O-,i uuo"o;. ; ffi : 4600 A.13 cuexrpe ( Aucr orrgrrii'""ri"r" nr-B oA,oro r{oMrroHe'ra. 1lo uavur_Rr'rrrcorroB cn oft cnenrpa.i*nort ,*qg gclr-d=iarurr 0 r o I'rr f arirr o ;- i;i, il rffi'.;;_IreHr'rro Ponarr - cBepxrrrranr I(0 II^rBr.I;;;;,;;;"";'."rrr,.r,,0,,, rar(;rierroJlyrreHr,r lla3[r,rqHBre BHaserrr,rfl; _l",rz t3] 
'u 

*0,1,g fl t.- Xo".u" Lrl, ,"r""i_uras,,,r'rfi IrecHOJrr,Ho nosArree HO.[r,rrrecr]leHr{rqirrcr.rJ)a.rr,HVro n.naccnr[nHa_qtrrc ( And uo ctre*rllorr)aMlraNr c 4rr".rup"rn"fi 33 rltti,, *rrr, cfier{rparrb_ur,rfi n.racc n urre,rna,re G7,9 .- (t,z ir'ua;;;;"r;#-;""I'.i;", ,, rrreAe.rrax+2'?4 .- +3'r'5. dr ,,*u or[rerrdjl aHor.raJT']roe ycir.rrcrr.re BoAopoAH.rr ,ur,rrruits CtrEITTPE ( ANd' qTO NPI,I IICIIOJII,BOBAI.II,II,I BOAOI]OA}IJ,1X IiPII'T,EPI,IEB I..IIACC},-{rrrtarluu Aaer AJrn ,oou^" 6r;u;;;;r} .r.r.rpurr,nr,rft x.rracc [5J.
?y::y.-na6-irro4aercri rrr,rrb B Jrrrrrr.rnx H'; K a; ii?f .rlplrBafl ryqeBhlx cnopocrefi, otrpeAeJle,Ea.a tro rr,,,urrM ,, norJroqe'rrrrvr r4srlyqe*ufl' xoporuo corutacycrcr co cpe4xeft xpunoft 6*;; Crr6a;;;fei.'B nroae -qerta6pe rg74 r. o I{psr,rLdno,z ocrpo6,is,o;;;;;; o6cepraropuroAr{oBpeMe}rrJo BbrrroJrHe}rbr e.Trer{Tpot}o:rolrerpra.E, ctrer{Tporforouerplra r{ ctrefi_rporpaSnpoBaHrre ( And.
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Ha6nrogenuR

@oroa;renrprrqecfitre oqeuru 6necxa ( And B cr{creMe, 6ruaxoft x UBI/,
troryqeubr u.a 20-crv, pe{,nexrope c {oroyruno}fitrreJreM @3y-79 6ea oxnarrgesus.
Au{{epesqrraJrbHafl rrptrBflBr(a H crrcreMe UBV sutoJrHeua lro aBeBAaM
fuan [6]. flouyueun cJre4yroqre {opuyru cB.flBrr Me}r{[y 6.necrolr u qBeroM
B uEcrpyMesranruofi Sorolrerpuuecxoft cr{creMe n cucrel,re UBV:

Ltltx,: LV + 0,0064 (B -V),+ 0,008

LC",n:0,gt2^ (B _V),
+ 0,006

AC"6 : 1,095A (U - B),
+ 0,007

tge L,m,r, - paauocrl 6necHa AJr.s rr{eJrroro {lr;rr,rpa, a LC"u, a L,C"6 - paa-
Eocrl{ AJr.s cuHe-)HeJrroro n cuue-SuoJreroBoro r{BeroB.

Bneaqofi cpaBr{eHr{fl uprn na6nroAeHrrflx ( And 6ura 11 And (7 : 4':39;
(B - V): *0,T95; (U - B): +0,i70), aHor{rporrbnofi _- lPsc (7 : 4\65;
(B - V) : { l\02; (U-B): +0T82). flpra o6pa6orxe rre yqr.rrbrBarrocb rraMe-
Eelrue ancrr{Hnrl[r{ c rlBero}'r BBeBAbr, trocxoJrbny Bce rprr ua6llo4anmuxca
BBeBAbr rrMeror cxoAHhre r{Bera, xax (B - V), rar( u (tl - B).

Iocxonrxy B cuexrpe ( And orcyrcrByer Br{aqr{reJrbrrafl ov.rtccv.fl, ro oro
[oaBoJrrrJro trepeBecrlr troJryqeu[rrre SoroaueHTpr.rsecxue or{euxrr 6lecna w
r{BeroB n cncremy UBV.

Peay.nrrarr,r auexrpo{oroMerpuqecxux ua6,nrogeuuft qaurr s ra6r. t v,
Ha plrc. 1. B ra6n. 1 n ueproucro.rr6qe uptrBeAerr flop.EAr{oBbrft uoir,rep, Bo Bro-
poM - IOJIUaHCHa.E AaTa, B TpeTbeM, qeTBepTOM r{ U.ETOM - CpeArrrre 3Ea-
qentrfl V, (B - V), (U - B) areagbr Ba rrosb, B mecroM - 

qucilo ua6ruo4euufi,
BorlreAmrlx B cpeArree, B ceAbMoM - {aea, coorBercrByroqa.rr MoMerrry na6uro-
Aer{urr, B BocbMoM - uop.EAr(onrrft uouep [eprro[a. C.rregyer orMerr{T6, qro
r{onrpoJrbrra.s BBeBAa Bo Bcex {ranrrpax c;ra6ee ( And no xpafiuefi uepe
ua 0T5.

Ha pnc. 1 upe4cranJrer{br r(pr4Brre 6necna s ctrcreNre IJBV,
Kax nugulr, Bce rpl{ HplrBbre 6necxa uo4o6unr, Ho 14x aMrrJrrrryAbr }recr(oJrbl{o

orilurrarorcrr: LV:0'"20, LB :0T22, LU:0":32. L9-20.VIII 7974 r.
Ha BCeX HprlrBbrx oTMeyeE BctrJTecr( c aMrrJrrrTyAoft oxouo 0?1,

florrayacr AatrHbrMr{ Cre66ranca AJrfl ( And 121, a rrMeEEo:

min : 2420038$,306 + 17,17673. E,

MLr trocTpotrJlr.I cBoAHEIe I{pIrBbIe 6necna. Oxa8arocr, qro rJraBrrbrfi uunurtlyu
Ha IIamIlX HprrBbIX He COBIIaAaeT C paCCqI{TaI{rrbrM IJa ocHoBe aJIeMeHToB
Cre66ranca npra6tuaureJrr,rro Ha trorrropa 4na. 3ro xopouo Br4Ar{o ua puc. 2.
Oupe4ennr rpaSuuecnn MoMeHT rrlaBuoro Mr4lrr.rMyN{a tro tramr{r{ na6.nro4euualt
u rrpuu.rrB Haqarbryro Etroxy To Cre66uaca, Mbr trorystrru HoBoe Buaqertre
treptroAa ( And, paBrroe L7q7695.0ra gerr.rquua xopomo corJracyercrr c troJry-
qesuoft lpemonom uo nplrnoft JrvqeBbrx cmopocrefi 17d,7692 [41.

A6co.rroruaa cuexrpoSoroMerpr{fl E And Br,rtroJruerra aa 20-cn, pe{nemrope
B coqeraHurr co cnexrpo{orolrerpou CO-68 17-91. flonyueuo 72 :ralmogeuvfr.
B Ar{atraaorre 3500-7500 A. Buxopuaa n{eJrb ctrenrpo{oronerpa coorBer-
crBoBaJra L?., : 25 A. Vser aruoc{epuofi ancrr.ruxqua u alcotroruarr xanlr6-
poBr{a trpoBeAer{},r tro MeroAr{r{e B. E. Hraxouosa I10] . B HaqecrBe cueHrpo{o-
roMerprqecxoro crarr4apra trprruflra a Lyr [111.

O6pa6orHa na6nrogeuuft uoxasara, qro c {aaoft pactrpeleJrerrue aueprrarl
MeE.Eerc.E MaJro. floaronry ua pr,rc.3 upunegeuo pacnpe[eJreur{e aHeprrru
B ctrexrpe ( And gnx {aau 0,33 c coorBercrByroqtrMtr omu6xamu otrpe4eJrentrs
MOEOXpoMarr4qeofitrX rroror(oB B paBEr,rx ctreHTpaJrr,Er,rx yqacrKax.
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J
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3

J

J

J

J

CouOCran.nenrae HaIxI{x AaEHhIx C paCtrpeAeJIeHI{.rIMI{ 3I{gpIIIU B Ctrert-

Tpax BBeSA C IISBeCTIIbTMT{ CtreKTpaJlbHbr}rrr I(JIaCCaMr{ r{ CBeTr{MOcT.AlItr trOHa-

airnaer, qro ( And troxoma Ha 3Be3Ay Kl III u ee s$SeKrI{BHatI reNlne-
parypa 6nuaxa x 4400'K'

CneHrpo$oroMerp[qecxr{e Ha6Jrro[eHrlrr TToBBoJIHJII{ troJlysurb uBMeHeHlte

usilyrlegu; ( And n yaxux MorroxpoMarlrsecxux rloJlocax, H colrtalreniaro,
rax;x Ha6rrloqeHuft neunoro u olrtr HepaBIIoMepHo pacupeAeJreHll tro dlaaau.

Ha puc. 4 upe4cranJler{r,r HpI{Br,re 6Jrecxa, rrocrpoeunr,Ie c yrosHeHrIEINr

Bbrrrre Brraqeul{eM trepr{oAa tro EJrer(Tposorouerpnvecr(IlM u rlo Cuel(Tpo{oro-
Merpuceg1ul'l Ea6JIIOIeHII.EM. Tpu nepxru{e KpI'IB],Ie orIIOCfIrcrI K mrlponono-
lOCunru Ha6[IOAeHu.sM, TpI{ UII?fiHI{e -- CBOAII6IS HpI,IBbIe 6lecxa B NIoHOxpo-

Nrarp1qec6ux noJlocax. 3gecr, ffie trpr,rBeAenr,I ycJIoB]IbIe 060BI{aqeEI{fl oIIeIIoH
6necxa ( And u coorBercrByroq[e I'rM lrop.sAltoBlre HoMepa [epuoAoB.

Couocrasilegr{e Bcex HptrB},Ix troKaBLIBaeT I{x cxoAgrBo }Ie}I{Ay 
-co6oi,O6paqaet Ha Ce6fl BHIIIIaHue 3HaqI{TeJIbHatI Al{Cnepoufl sHaseH[u oJIeCHa,

npeBbrmarorqafl orrru6xr{ Ha6rro[eHr4fi, Ananna 6onee ltrloroquc.lrerlurrx IxlIpo'
nouorocsrrx Ha6lrroAeuuft uonasar, qro upuql{Eofi ,{Br.Eerc.a Hecra6I{Jrblrocrrr
xpunofi 6necHa or nepl{oAa K treplloAy. Hau6olrmee IIcKa}I{eHI,Ie d)opil{61
Kpr.rBofi BI{AHo Bo II, III u IV nepl{oAax. Clegye'r orMerl{rl, qro BctrJIecK

19-20.VIII 1,974 r. uplIxoArrrc.s 11a BocxoA.sqyrc IrerBr, Bropl'Iqgoro N{aI{-

curryMa III ueplloga.

t5-r6. x
1B-19.X
7-B.XI
t6-17 . Xr
t.xlI
5.XIt
5,xII

3800-21400
3800-2r400
3800-4400
3800-2r400
Bzr00-8700
5700--6900
3800-42r00

* CncHrplr rroJryrreHhl coTIIyAIII{HoM
Baropr{tr A. I'. Il{ep6anonsrnr.
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CnenTpanr,ubre Ea6ilroAeuu.s € And abrnolrJenbr Ha 4u{paxqr.rouEoM ctrex-
rporpa(re 20-cnt, peSter(ropa.

B :ra6n. 2 uprne4eua cBoAHa noJryqeHHbrx ctrer{rpoB.
O6pa6oT Ha ua6rro[areflrrrroro MarepnaJra troxatsaJra, qro DMrrcctrrr BuAEa

iroirr,fio n rrauuxx FI u K Ca II r{ qro arr{ JrrrHr{tr c {aaoft Ee rlrerlflrorc.E.
IIa. prrc. 5 uonaaanr,r Korrrypbr rrr{Huft H u I( Ca II 4nn 76-l7.XT 1974 r.

.lzlsuepeuuoe [otrJrepoBcxoe cr{eqeHr4e BCex iltrnnft, u a6cop6quoHubrx u
sr,rrrccrroHEhrx, Ha rroJryqeHrrrrx rraMr{ cner(Tpax g And xopouo corJracyeTc.E
c r{pl{Bofi rryqeBbrx cxopocreft, AaHrroft fperrouolr 141, w o6yc.nonteuo op6u-
Ta JrbEr,rM ABI{}I{eHr{eN[ BLrArrxlOIo no MrroHer{Ta,
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lra6,nroAenlrfi x Psc. CrpeflfiaMtlorMeqelrbl MoMeIrrbI
|raBHbrx Mtrflr'IM)'MOB

l'rre. 2, lpaffrrtecxoe onpe[cJIeHIIe rto-]Ierlra
|JlaBHOfO MllHnlIyIrIa ItptrBoll irJIecfia 6 Ano
n 1,974 r.
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Pwe. 4. Cnogune Rpr{Br,re 6necna ( And

Paarflqfibrc BEaqfitr coorBercrByrcT oqeEI{aM 6recfia nepoMefiEofi B paBubro neptroEbl

O6cymgeulre peayflbraroB

Ha puc. 6 upegcrauJregr,I Hpr{BLre 6,necna ( And, otrpeAeJleglrr-Ie rro Aar{-
nrrrur Cte66auCa l2l, trO EaIIII{M [IZpOHotrOIOCIIrIM na6nrOgeuutlM, I{ KptrBaE
JryrreBr,rx cnopocreft uo fporrouy 141'- 

flperrge acerO, pllc. 6 trOftaBlJBaer, qro Bce fipl{Bble 6neCxa xopo1ao COTJIa-

CyrorCa N,relr{Ay Co6ofi r c Hpranoft IyrIeBLIx cxopOcrefr. OrCrO4a cJle[yer' qTo

aa 50 ue, CrCreora ( And ne upereprrela sEac[TeJILIIEIx ual{eueutrfi. }tpunrre
6recra EeCHoJIr,Ho aollMMerpuqnr,r. flo Mepe [epexola B AJIIIHE6B9JIEOByIo
o6nacrr ctrenrpa uepnuunnrft Mar{cr{r,[yM cralroBI{TctI 6o,lree unocxulr,r. Ocsos-
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I A-*
Prc. 5. I{ouryprr uuurft H u K Ca II ( And 1O-17.XI 1,974 r.

rra.E I{ecTa6I{JIbHOcTr, rra Hpr.rBoft 6.uecHa cBfSaHa, no-Br.rAr{}roMy, oo BTopIIq-
HbII\{ MI{III{MyI!IO}I tr BTOpI{rIHbIr,I }IaKCI{N,ryMO}I.

B cnoe BpeM.fl Cre66rgc [2], a aareu r fparrou [4] upegoouoinr{Jrrr, qro
EBMeIreEIre 6necna 6 And cBrIBaHo c op6nra.rrr,HblNr ABr{ir{eHr{eM tsr,rArrMoro fiorr-
[ouerrra, AeoopMupoBarrHoro B pesyJrbrare 4eficrnnn trpr{JrrrBHErx can. Ipat-
TOII CAEJIAJI I(OJIIIqECTBEHHYIO OI{EHKY sTOIO O$SEXTA, IIPIIMEHIIB TEOPE},IY
Ifeftuenx ll trpeAtroJrox{r{8, qro rranurrfi xonuonenr aa.roruaer rronocr6
Poma. Cor;racso reopeMe I{efiuera B crysae rroJrr{oro uepeMerur{BaHr{E r{BJry-
rIeEEe SBeBAhr n gauuofi ToqHe ee troBepxHocTr{ trpolopqrloHaJrbHo BernsuHe
ycrtopeErr.s cr4Jrr,r r.rrlr{ecrr{ B aroiir r:osxe.

Mr,r uonropuJrlt arI{ Br,IsucJreHr.ur AJr-s HecHoJrr,xux ar!Ser(TrrB116rx AJlrru
BoJIE, B Koropbrx BeJII{cb rlaura na6rroAerrr{fl, rrocKoJrr,Ky lparrou [cuoJrr,-
BoBaJr Jrrrmr, Hpr{Byro 6necxa, troJryqeHrryro Cre66uucolr (Iro : 21600 A).
Pac.rer rny6lru [epBuquoro r{ BTopr{suoro Mr{r{r.rMyuon, o6oauaqaeMrrK coor-
BercrBeu5o Lm, u Lm.r, 6ttt BbrrroJrHeH [Jr.rr relrtreparyp 7, : 4380 "K n
Tz:4000 oK. Teuueparypa 7, nsara no fpamouy ri6nuina n o$rlextunnoft
TeMneparype, otrpe4eJreurrofi tra pacupeAeJreurr,E EHeprrru,

Ta6.rrr'rqa 3

I{an nu4uu ng ra6,rr. 3, lrenreueurre reM[eparypbr Ha 400" rrnur, HeBHaqu-
TeJlbrro lrer{rrer Ber[sr,rubr L,m, n Lmr.

tr|ltax, Brrrrlucreuubre rny6ranr,r MrrHI{Nryr,IoB xoporro coBnaAaror c ua6nro-
A0IIHLIMI{, STO MO}IteT CBI4AOT0JIITCTBOBaTL O peaJIbHOCTlI I{CXOAIIbIX trpeAIIOJIO-
.rxeunfi, T. e., qro r.nasubrfi xoN{IroHeHT BilrroJrlrfler troJrocrb Poura lr K rre}Iy
npr4MeHr{Ma reopeMa l{efinelra.

B nacroaqee Bper{rr Aocraroquo xoporuo [ByqeHbr cuequrpuuec([e .qBJre-
IIIa.E, BoBHI{HaIoqI{e B orrraqecxoft o6aactu ctrexTpa ctrexTpaJrbrro-gnofinrrx
CI{CTeM, I(OMtrOIIeIITaMI4 I(OTOpLIX ,ItsJIflIOTC.a CIIJIbIIbIe peIITIe}IOBCItI{e I{CTOq-
Er{Hr{. OcuosHoft trplr3rraK - rro.EBJrerr[e BHasure"nruofi yrrrpa{uoreroBoft
eMr{ccl{rr I{ D}Itrccrrouurrx ;u.rur.rfi c Brrrcoxru\{ rrorelrqrraJlo,lt noa6yxt4egz'n, 9ru
Jrr{Hr.rr{ AocTtrraror MaHcr{rfaJrrrrroft lrnreucuBr{ocrr{ n r[aaax 0,25 u 0,75 ll2].
22
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Plre, 0. CDe^rtne xpr'rBr,Ie 6necrta
I And nb AaHnurrt Cre66nsca
(71, nuonocax V (2), B (3), U (l)
1,I KPIIBAfi TYIIEBbIX CIIOPOCTEI'I

Ipa rroua
'Ie*rrrr,re Hpyil{l{E Ha $ptlBbtx 2, 3, 4

cooTBercTDylor cpeAI'IrrM SIIaqellI,IrrM

6recrra c yqerol{ BcrrJreclia 19-
20.VIII 797L r.

ffiffiM
_t
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1/,.'

Bo npenr Harrrr{x ua6rrrogeunfi Hra.rero troxo}r{ero BaMeqeHo ue 6tt;no,
BoBMolr(r{o tro [pusuHe 6onr,urofi cta6ocrr.r perrrrerloBcnoro ucrosul{fia
3U 0032 + 24. IJoarouy Bonpoc o6 oroxgecrBJreHr{r{ peErretroRcnoro trcroq-
su1a 3U 0032 -f 24 c ( And roga ocraercfl orl{p1-lrulr. 9ro6nr orBerl{rl
Ea rrero, rraAo npoBecrrr lleraJrbur,re {orolrerpuqecxfle r{ ctre(rpaJlbHl;re Ira-
6nro4eur.rx ( And u oco6euno n dtaaax, coorllercrByloql{x BroplrtlltoMy ]\,fI{Hr{-

Myr{y u BropI4aIIrOr{y N[aI{cII}IyMy.- 
Anropr,r cqr,Iralor cBouM trpu.arEr;Ilr I{oJIroM uo6naro4apurr IJ. B' I{uxo-

soBa Ba troJleauoe o6cyxrqeurae crarll4, A. f . Illep6aroBa 3a npeAocraBJleg[e
na6rro;lare.rbrrrlx IIaIII{r,ix, B. A. EypriameBy I,I l. A. JlaxrlloHolly Ba rro-
r{ollb n o6pa6orne cfienrpor{erpr4qecr{r.{x na6lrollcur,riir. H. B. I{lrce.non-v,

If . II. l1erpony, lL 14. cDranatony n f . FI. Illapauony Ba troMotr1r n o$opune-
,EI,II{ CTaT},I{.

I'Io.r6pr, 1975 r.
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Tolt LVI, 1977 r.

CPABHEHI{E @OTOMETPI,ITIECIU,IX PAAI,IyCOB
SBEBI TflrIA BY Dra Ir BBEBi{ HJTACCA cBETr{Mocrrr v

II. (D. 9yrafiuon

flo Sorolrerpr4secnr.rM Aaurrr,rM rafigeuo, sro paAriycbr BBeBA rr{rra By Dra B cpeA}rer\rI 1,5 paaa 6oaHue, qeM y EeBMLIccTIoEEBIx sBeBA r{Jracca cBcrrrtrrocrrr V. Bror peel,l6roa
roArBeplr{Aaer paEee IIo,IyceEElle AaEnhIe [4j, uro 3BeBAEr runa BY Dra uueror: cpaBgrrreJ]],-
rro llolrogort Boapacr.

THE COMPARISON OF PHOTOIVIETRIC RADII OF BY DRA-TYPtr STARS
A_ND srARS oF THE.LUMIN0SITY-CLASS v, by p. F . chugainou.It is found from thepliotometric data that the radii of By Dra-type stars are, on the average, 1.b times grea_
ter than ones oI non-emission stars of the luminosity class V. This result confirms the
evidences obtained earlier [4] that By Dra-type stars have a comparatively you.g age.

Snea4rr ruua BY Dra - oco6rrfi Br.rA trepeMe,Hbrx BB'BI, o6nagaroqnx
treptroAEqecHEMrr u3MerreHrr.gMrr 6necHa I{ Bctrbrltrecuoft axrunnocrlro u, 21.
cuenrpannu're r,trf,r arrrx BB.BA Ba*rroarerrbr B trpeAeJrax or Gg uo MZ'Iji.
o6napyxeur{e y Ee*oropbrx rrB BB'BA rr{tra By bra Bbrco*oro coAcp*(arrr{fl
Jll{rtrrrj 6rrcr:poro oceBoro Bpaqe}rr(.fl r cunruofi eMtrccufi ca II ufin;;;;;;
H 3afiilrcqeHr[ro, qro BoBpacr 3Be3A r]rua By Dra trpoMe]fiyro.rsrrft MemAy BoB-
pacroM caMbrx MoJro,qbrx (rn-ua T Tau) u crapr,rx aneag (coruqe) [41. c uouo-qbro ctrer(rpansuoft x.naccr{uxaiIl{rr B U+l 6rrno rar(Ere tror(a3ago, qro cBerrr-
MOCTtr HEI(OTOPbIX 3BE3A TI,IIA BY DrA HECI(OJIT,HO BbIItrE, qEM Y 3BE3A I{JIACCA
cBertrMocrl{ V. 3ro troBBoJIfler csl4rarb BBeBAbr rraua BY 'Dra 

orrrsaloulr{Mlrc.rror 3Be3[ rnasuofi trocJreAoBareJrbrrocrr4, B SaCTHOCTU, TeM, qro rrx pa[rrycbl
ctrcTeMarl4qecxu 6onr,me. O4uaxo [ocr{oJrbr{y Br,rBo[ o troBbrrtreHuoft cserr,r-
MOCTIII 6r,r.lr c4eran Ha OcrroBaHuu r43yqeEr.rfl Bcero Jrr4mb rpex 3Be3I{, rO npeA-
craBJr.Eer r{Erepec,[poBepr{rr, ero c noMoqbro paBpa60rauuoft B rracroflrr{ee
BpeM'fl MeroAr{I(I{ [5], uosnonaroqefi no tforoanexiprrecxrrrn MrroroqBcrHbrr,r
ua6lloAeuuflM AoBoJIbHo rorruo orpe4enxri 6onoue,rplruecr(r4e BeJrr{unnu, aS-
rfexrlmur,re reMueparypbr r{ pa4r{ycrr BBeBA.

1. Meroguna lr peayJrr,TaTbr

,{ra roro .rro6br otrpeAeJrrrrb SorolrcrprauecHuft paAtryc -R, Heo6xo4r,rlro
auarn a{{er(rrrBHyro reM_rreparypy BBeBALT T" v ee abcorrorryro 6onororpr-qecKyro BeJrr{qrrHy M6. ern BerIIquHEr cB.EBaHbr coorHomeEr{eM

Mr, : -5 lg fi - 10 lg T" -l const.

"" I:I:*"rpr4qec^re a6corrorur,re BeJrr{qr{Hr,r {-e{{erruBHbre reMtrcparypbr
.]Z fiAPJIIIHOBI,IX 3BE3A CIIEKTPAJII,HI,IX TI{IIOB ](6 

- M5 OUPE4EJIEIIEI IIEAAB-no BuAepom [6] ro {oroanexrprd^rrec*rrM ua6rrogeunr, , ,G.up"urc o, b',86go 3,4 il,rcJ,t,. lse _r{B Hr{x, yy Gem v yZ CMi, _ ,r"aorrur" trepeMeHHbre
BBeB,ur,r ruua BY Dra. Hpoue roro, Bugepou 6nrrn uoryueurr {oroaneHrpr{-

.) /.
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qecxue ua6nrogeuun n uutfpanpacuoft o6,racur eqe AJr.s AByx BBeBA aroro rr{-
ua: FF And u BY Dra.

Omu6Hlr otrpeAeJreHHrrx Bu4epou a6corrorurrx 6olonaerpraqecxr.rx BeJrr{qr{rr
I-reoAr{rlar(oBbl [JIfl paSr{brx 3Be3A; orrfl SaBr{cflT B ocHoBHoM oT ToqHocTu
otrpeAeJIeEtrfi IIapaJIJIaHca BBeBAbr. Flauporue, ar!Sexruaurre reMtreparypbr
nafi4enr,r Blr4epou c trprrruepr{o oArrHaxoBl,rMr{ AJrfi raxrgoft r4a BBeBA trorpe[-
Hocr.EMr{, cocraBJlrrrorqlrur,r oxolo 100o.

Bouu ra np. t7] trpolraBeJrr{ {orouerpupoBarrrre 12 anesg ctrenrpaJrbgbrx
HJIaccoB dK5 - dM4,5 B cr.rcreMe, Bnilroqarorqeft urecrr, rroJroc c o{{exrururr-
Mr4 AJrr4HaMrr BoJrH or 2,3 go L7,lt nntt,. I7o ourlr ua6nroAerru.trM 6r,rrur oupe4e-
neurr etf$cHrlrBr{bre reMtrcparypr,r u Sorouerpuqecxr.re pa[raycbr B anea4, gne
rIB r{oropr,rx, YY Gem u BY Dr:a, npr4r{aAJreH(ar H rrrly BY Dra [7].

Ilpe4crannxer r,rHrepec rrpoBecrrr cpaBrreur,re paAi.rycoB rrepeMerrr,rbrx rr.rtra
BY Dra u [ocroflIlublx BBeBA rtJracca cBerr.rMocrr{ V coorsercrByrorqr{x reM-
Ireparyp rre roJlbno tro Iairir],rM [6, 7], rro r{ tro BceM Apyrrrr{ rrBBecrHbrM AaHrrbIM

Lgn

-4/
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-46
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Sanuculrocts MelRAy a{fertunnrrltz rer[fieparypaMrl r,r paAlrycaMrr BBeBA

Tpeyloilbuurtu - BBea[6r tlrra BY Dra, i{py*rn[ - aMficcrroHrrbre BBesAr,r (EsofiHne fipy]i(Hr,r - clysau
coBnaAerrrrE AByx HpyE(HoB), ToqHI.r - He3Mr{cctroHl{ble SBegAbr
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O BLIfIBJIeHII6IX K HaCTOtiIqeNIy BpellelIlI [epeIIe Ii]IbIx eTOIo rr,rfla. rlaHllNI

o6paaoM, B4ecb 6yAyr pacclrorpcHbr cJreAyrotr{rr€ Boce}rrr BBeBA: FF And, I-.nlrae
182, YY Gem, YL CMi, EQ Vir, BY Dra, AU NIic u fruae 879. CneA*run
o [plrrraAne]r{Hocrr{ arr{x BBeBA r( r}rny ]lY Dra coAep}ilarc.rr t [1 ,2,8-111.
@orolrerpuqecxtre AaHHr,re Ailfl BbrqucJrerrr,rfl Hx paAlrycoB u a${enrunulrx
reMtreparyp Barrrbr raa [6, 7, 72, 13).

3{{exrunubre reMtreparypbr r{ 6o;roruerpuuecxr,re a6coJrrorHr,re Eeilr{sr,rHbl
YY Gem a YZ CMi upnnarbr corJracrro [61. l[;rn ocraJrE,rrbrx mecrr{ BBeB,I
ar!{exrrnurre re}{treparyprr nafigenrr ro flonaaareJrfl\r rlBera (V - K) r{ (/i -1) c ucnorbBoBaur{eM crre[yrcrqrrx BaBrlcr{}rocrefi :

1g T ": - 0,0488 (V - K) + 3,755,
+ 0,0012 -l- 0,006

lglf ":-0,123(/f -1) +3,702,
+ 0,005 + 0,009

O6e BaBrrcr{Mocrr{ coorBercrByror rrrxaJre acp$exurnnux reNrrleparyp tOl.
Cpegunx KBa4partrquan orrrr{6ra u Ig 7", BrrqucJrorrHrrrx rro oTr{M BaBr{clrMo-
cr.EM, Molr{er Aocrr{rarb -10,01 . Aua,noruqrro, 6ololrerpuqccxr{e a6cortotrrrre
BerustrHbr ocraJrbr{Erx [Iecrr{ aaea4 6r,rnr,r nafr4enrr uo a6contorrrEJM BeJrr{qtrrraM
M6 ralru Mt c Ao6aBrreHr{eM 6o.uouerpr.ruecHr{x roflpaBon, BaBrc.rrrq,ux or
(V - K) n (,R - 1). Sanucurvlocrrl 6o.norrerpnuecxr4x uoilptrBox or trona3a-
reJreft r{Bera otrpeAeJreHbr }raMrr rro [aunrru [6].

Ha pucyuxe couocraBneutr a{t[eKrrrBrrr,re reNrrreparypr,r u pirquycr,r 8
BBeBA rr{tra BY Dra lr 30 uocrofl}rHr,rx BBeBA. f]nn gnofirrbix 3ne3A tronaaa}ro
troJIOlIteHIre 6onee npxolo noMtrollel{Ta r{JIr{ oAr{ofo lIB noMrIoHe}rToB, ecJrll I{3-
BecrHo, sro o6a KoMtroHeI'Ira I{Meror oArrrranoBbrii 6"uecx. lopuaonra.nbr{r,r}rrr
U BepTI{KaJILHrIMLI qepTOtIHaMI{ O6OAr.IaqeUrr CpeArrtre r{BaApaT}Ialflnre Om[6HU
lg T, u lg ,R. IlorperrrHocrrr AJr.E pa4r{ycoB BaBrrcflr B ocr{oB}roM or ourn6on
otrpeAeJreHr4rr trapaJrrraHcoB.

2. O6cym4eurre peayJrr,Tarorl

tr{a plrcyura BrrAHo, sro paAuycbr rropeMeHur,rx rr,rfla tsY Dracr{crerrarrr-
rIecRLr 6onr,ue, qeM y Irocror{I{Hbrx rreoMl{ccrloHHbIx aBcBII coorBercrByroqrlx
cuenrpaJrbHrrx trauou. ,{na onpeAeJreHr{.a paarrr{qbr n lg 1i 6r,rnu uafi4enr,r
cuoco6olr [aaMeHbmr4x HBaAparoB BaBucr{MocrI,r lg .R or lg f" orge.nruo li.ux
trepeMerrrrbrx r{ ,qJrrr trocrorrHr.rbrx }rear\{[ccrroHrrr,rx BBeB/(. B peayrr,rar.e 6r,uro
otrpeAeJrer.ro, rrro paAuycr,r BBeBI{ ruua BY Dra s cpeAHeM n 1,5 paaa 6otarre.
Morxuo c AocrarouHofi yrepcuuocrbro yrBeplrrAarr,, qro aro paaJruqfle pcirirb-
Hoe, a rre Bbr3BaHrroe oulr6Harr,rlr ua6nrogenr,rft.

B cs,Eelr c arr{M orMerI{M, qro cor"rrac}ro }iel(auHrrx,r r{cc,[oAoBaHwn:,,r- [14, 15l
paAI,IycbI BBeBA rr4rra T Tau upn6rr.ralrreJrbrro B 3-5 paa 6olarue, qrrM y coor-
BercrByrorqtrx BBeBA rnanr.roii: [ocJregoBareJrLHocr]tr. 3neagn runa BY l)r,ir,
r{aK rroHaSbrBaer rlalle r{ccJreAoBar.rr,rc? cxoArrbl B 3To}I orrroureHrrtr{ co 3tse3AaMr{
urua T Tau. tr{ssecrrro, qro BBeBAbr rr,rna T Tau lrueror }raccbr uopngna t-2
coilHesHbrx Macc, Lr [oeror,Iy r-rar,r6oree tlaccr,IBHbre I,rB rrr,tx B rlpoqecce or]oJlro-
qI{}I rre Moryr 6rrrb csngar{br co BBCBAaMTT Tlrna BY Dra, r,ruerouqrrMu Maccbr or
o4lroft coJrnesuoft lraccbr !r Nrerrbrrre. O;1nano rc r{B BBeBI{ rnua T Tau, rracca
r{oropr,rx paBr{a conne.{nofi N[accc, rr poAcrBerrHBrc ],rNr ]roJroAbre o6r,erli,r c
MaccaMll MerrbtrIe conue.rrrofi Moryr 6nrrr, upeAurecrBerrrruxaMr{ BBeBI rlrtra
BY Dra. Taxlrlr o6paao,u, troJry{errHr,re HaMr.r peByJrbrarbr troArBep}riAaror
rlbrBol[, cgeranur,rfi n [4], .rTo rro Boapacry BBeBAbr ruua BY f)ra aaHuuaror
lpoMelliyroqnoe IroJroll{errlle lreiriAy BBeBAa},rr{ rrana T Tau lr crapbrMr{ BBeBita-
I{Ir r{Jracca cnerulroctlr V.

Anrop 6narogapen A. A. Eorpsyxy Ba Hpr,rr.rrqecnlre BaMerraHr,rfl.

I{oa6pr, 1975 r.
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TEJIEBI4SI{OHHbIE HAEJIIOAEHI4fl
PEHTIEHOBCITOIO I4CTOtI,HI,IfiA Cyg X-2

B. B. Ilpoxoipr,era, I. E. Epaencona, O, tr. Iolaaugcnufi, A. H.A6panrenro

Terear.rarrosubrc crr4ilrnlr o6ractlt Cyg X-2 6Hrr,r no:ry.1sur,r n l(purtcxoir acrpo(ruar.r-
qecnoii o6cepnaropralr AH CCCP Ea 0,5-rlerpoBor\I rlcrrlcltoBorr reJrecfiorle a qnetonoi,i clrc-
TeMe, 6flu3rofi x B . B reqeulre 4nyx nouert 6r,rno nonyuero or{oJro rr,rc-fiqfl crulmor, o6ec-

EesuBaroqtrx npeueuu6e paapetrreflrlc go 0,3 uuu,, O6qee npelra cJre]HerJrrr Ba 06r;cxror{
cocraBrrJro ol{oJ]o 6 qacoB.

Peay.ntratr {orouetpraponannn TeJrcBlr3r.rolrrbrx crrrr}rl{oB c Ea4effirrocTLro 99,9%
[or{aaaJrrr Earlcl,re <croxoiinrrx> ].r ((altrlrBrrr,rx) cocto.srni:l o6r,eHra. Bo npeltn ((aItrr{BIILrx)

cocro.flEr4ii rrporlcxoAflT ualreuerlr{rr 6necna o6r,erra npxrrepHo na 0f1 B rrporlreiriyrne Bpc-
MeEtr OKOJTO l\{r4rrylbl r,r Ha EeCI(OJrr,r{O AeCrrTtTX arealnOi.i BeJrl4rrllrrLr B flpo]re]r{yTne Bllc}re-
Irrr B AecflTnl,r Mr4ryr. Bo npeua (<cnoxoiiurrx> cocroarurii lllJlrereur,rfl 6,lrecna o6r,exra uaxt.r-

Arrrcg Er{rfie [opora perr.rcrpaqr{}r rrx reJreBrrarronuoft annaparypoft (o + 0}06),

TV-OBSERVATIONS OF THE X-RAY SOURCE CYG X-2, b1, V. V. Prokoy'eua,
G. E, Yerleroua, O. P, Gollanclsky, A, N . Abratnenko. - TV-pictures of lhe Cyg X-2
region have been taken at the Crimean Astrophysical Observatory oI Lhe USSR Acaclemy
of Sciences with the O,5-meter meniscus telescope, the colour system being close to the B
one, About thousand pictures with the time rcsolution dos.n to 0.3 min rvere taken du-
ring tlvo nights. The whole observation time lvas about six hours,

Photometric analysis of these observations revealed the existence (rvith the confi-
dence level of 99,9%) of <quiet> and <active> states of thc optical counterpart oi Cyg
X-2. During <<active>> states the brightness variations oI thc star arc about 0.1 mag. in
the one-minute time scale and several tenths of mag. in thc time scale oI sevcral terrs of
minutes. During <quiet> states eventual brightness variations are below the sensibility
threshold 6f, lhe TV-apparatus (J- 0rx06).

1. .Arnaparvpa

Ha6tro4eulrs Cyg X-2 6tutu BLIIroJIrrcHrrr Iril lrcircBr,rBr.roirr{ofi ycrarroBHe
I(prrlrcxofi acrpod)rrBr.Iqccnoft o6cepnarop!rr{ [1]. flepe4arcqarr reJreBr4BuoHrlar
KaMepa ycrarraBJrr{BaJracb a (rortyce r{yAe norryMerpoBol'o reJrecKorra MTNI-500
Ha cueqr{aJrbr.rofi HapcrHe, BpatrIarotr{efrcfi tro qacoBo},ry y]]Jiy coBl,recrHo c 1.e-

JIeCHotroM. B Hasecrne trpr{eMrrrlHa cBeTa I,IclroJrr,BoBaJracrr rrepeAalon{arr rcire-
BtrSLIoIrrrafi rpy6Ha JItr4-2L7, trpe4craBJIflrorqafl co6oi4. corrJrerreur{e Br,rcorio-
YyBCTBI4T0IITHOIO CytrepOpTIIKOIIa C OAIIIIII KaCHaIIONI DJIeI{TpOIIIIO-OI'l'utleCIiorO
tpeo6paaorareJls [21. Tpy6rta r{}reer rryJr],rr,rqerroqfioii nxognoft c]rololra'r o;1.
Itou6unaqurr cBero{r{rrr,rpoB CC-5, CAC-21 (ro.nupruor,1 no 2 nn) r,r H{C-t()
(ronuquua 3 am) o6ecuesr.rBaJra rlBcroByro crrcreMy, 6rnaryro x $o,rolrcr:yrn-
qeoKofi c]dcreMe B.

I4ao6paxreur{e BBeaArroro troJr.E {ororpa$lrpoBaJroc}, c DHpaHa fir{Hecr(o[a
ua S5-uun.nlrMerpoBylo {orouneuxy }tH-2. Pa6osee rroJre Bpeuu.rr cocraBJraJro
oKono 10'.
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Itnautosafl eSSextr.rruocrb arlnaparypbr Il poa"rrblrblx ycJIoBI,IrIx na6,rrro-

4euuft 6ura HaMr{ oilpcAeJrerra rro oqeEHaM Tocllocrlr SorolterpupoBarrr,rrr
cHIrMIroB. ,[,r.a aroro 6r,rna uafigerla BeJIr{qI{Ha o6o6uleuuoro HBalrroBolo Bbr.

xoga (D.Q.E.) eou corJlacHo BLIpaTr{eHr{ro

eoo : V3o,riQ3",

rfie Qex [r lpsnx - BeruullHbr orHolreHr4.E curHar/[ryl\{ Ha Bxo[e I{ Br,rxoAe reJre-
BtrBI{OI{HOft CIICTEMbI.

,[;ra onpe4eJreurrfl Q,,o,* 6uro npoMepeuo rla lruxpoSo'I]orrerpe M(D-2 or(oJro
50 cural,tros o6nactlr peurreHoBcxoro flcroqunna. Flafigerrrafl cpegHflrr HBa/I-
par[sHarr orulr6Ha oAHoro r{BMepeHtrfl paarrocrlr 6necna ItByx BBCBA AaJra or-
EOCtrTeJIr,rryK) TOSHOCTT, UaUbpeUUli CBeTOBOTO rrOTOKa, a CJreAOBareJrbrro, tr{

orrroueur{e curuan/ruyrlr rp,o,r.
BerrasuHa rPr* 6sr,na paccquraHa reoperuqecxra, fl"rr,n o'r'olo 6rur Bbrrr4c,rrelr

xuauroslrfi Iroron 1y'r or 3BC3A c r{38ecr}rbrl\,r 6,recnolr, nagarorqllft na nxo4rroii
tforoHarog reJreBuBr{o}ruofi cucrentr,r Ba BpeMfl ar(crloa}rqlrr{ / s o6flacru crrcr{r-
panrr.rofi qyBcrBurerr,Irocrr{ xplrnoi,i peaxrlrrr{ {orol,rer'1rr,r.recroil cr,rcteurr B:

)'2

ru.. ._ nD' .4o'o,41nBt 
t ,r lr), e (r), rfo (s, ?,) d],.4 _" 
Ar

34ecr, D - gnalrerll 'reJrecnotr&, p (1,) - cuenrpaJrr;Ha.E [poBparrr{ocrr, BcM-
noft arMoc(bepbr, I (I) - ctrenrpaJrr,Hoe trpotrycxaHr.re olrr{r{lr reJrecxora,
l% (s, l,) - {orouuarr ocBeqeHrrocrr, sHe aeN{nofi arlroc(repr,r, coBAaBaeMa.E
aoeagofi uy.neaoft BerI4quHbI. Sasucurrocrr I/o (s, l,) or cuexrpaJrr,rroro HJracca
I{ AJrtrHrir BoJrrr;r xopomo r{BBecrrra [2,3]. Hafigeuuoe Br.raqoHr{e 1y'6 flBJrflerca
IroJIeBrrLrM crrruaJroM. Bern.r[na rxyMa rra BxoAe arrlaparypbr oqerrl4BaJracL
rro Bl;rpa?I{eHrrlo

V'M +2N,b),
cnpaBeAJIr4BoMy AJrrr crryqan orrpeAeJrelrurr paBHocrr{ 6necna AByx BneB[, l4e
A/o - sucJro r{BarrroB r{3JryrreHr,rfl tlona nc6a, fiaAarou,r4x rra IIJrorqaArty tforo-
HaroAa, paBr{ym paBr\,repy uaoSpaxreHrrfl BBeB[br (glrarr.rcrp 0,1 atno). Ornoure-
rrrrc cfl rrraJr /uylr rlr,,, oup eqe Jr fl Jr o cb r,r B BrJp a )r{e Hr.rfl

ah lvByRx- 
/.m.

Sna.Ierrr,re o6o6ulerruoro r(BaHToBoro Bbrxo[a g.lrn na6;rro4er,rrnfi, Br,rro.]r-
Irerrur,rx co BpeMerreM anctroar{rlr{r{ 16 cen, or(aaaJrocr; paBrrbrM 0,0115. I^[o-
cr(oJlbxy xsanroBr,riir BbrxoA tforoxaro4a s cr.rrreit o6racrr.r ctrexrpa Mo]r{Ho nltr,t-
HflTr, paBi.rbrw 0,2, a${exurnuocirb reJreBr.IauoHnoft arnaparypbl [orvsacrcfl
paauofr 0,2 or xsanlosofi a${exrunuocrr{ BxoArrolo $o'rorta'ro[a, r. e" ro-
JIeBHo I,{ctroJrr,Byerca onoJro 20% $oroaJrexrpoHoB. Ortrrernlr, sro [oJryqer:]Iloe
SHaqeHr{e Eo6 xopoIIIo corJracyeTcrr co c[cJraHrrrJl\{r4 paHec o]-ICrrHaMrr o6o6utrcrr-
rroro HnaHroBoro BrJxoga arofr yctauonrlr [1r1,

Br,rcona.s HBanroRarr a{$erruouocrb r{ctroJrr,aonarrueiicrr arilaparyT]r,r rlr

xopomafl BHyrpelllrrlf {orouerprauecnarr ro[rrocrr,, noJryrraeMarr c ee [olrorqr,to,
rrofiaBbrBaror, trro reJleBr{Br{orrnr,rfi lrero4 rroBBoJrrrolr' [poBoilI4T]; r{ccJregoBairrrrr
6r,rcrpurx ranerreulrfi u3Jryqeur4tr BBeB[ c 6necxou onoJro 15"' c rlcflo.rrLaoBa-
r'ruelr ue6onLlloro reJrccnorla.

3a4aua uccJreAoBarrlrfl HeperyJrrrprrbrx ueMeneHEfi 6trecxa olruqecfir.rx
noMrrol{euroB peHrreHoBcxnx o6renron rpe6yer troilyqeHrlrr Aocraro.ruo 6o.,rs-
nroro na6rloAareJrE,Horo Marepr4aJra, trprlroAuoro [Jrfl crarucrr4rrecroft o6pa-
6orxlr. (DotouerpupoBauue arr{x cHr{MnoB Ha Mr{npoSotornnerpe rpe6yer 6oirr,-
moro noJrr.rrrecrBa BpeMeHrL floerolry upel(craBJr.Eer rrrrrepec r{ctroJrbaoBalrrre
MeroAa rJraaoMepHErx oqcHon 6tecna BBeBA.
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2. Meroguna rnaaoMepublx or{enon 6;recxa sneag
TIO TEJIEBI'IBIIOHIIbIM CHI,IMft AM

Mero4 rJraaoMepHbrx oqeuor( yrHe 6nrn pauee olpo6onan 4.ux o6pa6orxu
Te.IIeBuBuolIHtIx cHI{MHos [5, 61. Brrno tror(aaaHo, qro cpeAHflrr KBaApartrsHarr
omu6xa oAuofi orlenr(r.r ro oArroMy crruMr(y cocraBirfler + 0T08. Anroprr [51
,orMeqaJlI{, rrro rraBoMepHbre or{eHHLI 6necxa BBeBA tro reJleBtrarroHrrbIM crrlrM-
KaM trpoIISBoAI4Tr, Jrelqe, qeM IIo o6rrqIfi,rlt acrpo{orouerarr{BaM. 0ro nr,ranauo.,
tro-BZArrMoMy, 6onr,meft HoIITpacrr{ocrllo reJleBrrBr{or{Hbrx cHrrMr(oB rr trcrroJrr,-
BoBaEueM MeJIHoBeprrllcrr,rx rloroaltynrclrft [Jrfl r{x tronyqeHtr.rl.

O6racrr trpr{MeueHr{fl rJlaaoMepHbrx or{euon AoBoJrbrro yar(a: MeroA rrpr.{ro-
AeH Jrr4rrrr, g.nr o6pa6orxu na6nrogeuuft uepeueHHr,rx BBeBA. Ero rpelruyqecr-
BoIr nepeA o6rrquofi {orouerplreft (c uplrueHeHueM c[orouerpa c rocro.suuoft
trJrrr uprrcouofi glra$pantnofi) .EBJr.Eerc.E cyrqecrBeulra.a DKoHoMtr.E BpeMeEr{.
IIpaHrura troKaBbrBaer, cro BpeMfl o6pa6orxu troJryqaeMoro Marepr{aJra coftpa-
IqaeTcfl B rlecr{oJlbno Aec.ETr(oB pa3 rr AeJraeTcrr BtroJrHe corrSMepIIMLrM co Bpe-
MeHCM, BarpastrBaeMblM Ha ua6nroAeur,r.s. 3ro oco6enno Bair{Ho rrpr{ TeJreBuBr{-
orrsofi Sorouetpulr [epeMeHHbrx BBe3A, KorAa Ba oAHy Ho.rb troJryqaror He-
,oxoJrlr{o cor cHr{Mr(on o6racrn uepeueuuofi,

tr4cno.[reosa]rr{e MeroAa rJraaoMeprrbrx oqeHox trpaBoMepuo B cnyqae Br,r-
[oJrHeHr{.rr cJre[yrcqrrx ycnonufi .

1. Te.lres[er{orrHbre cHr{Mntr o6[acrtr r{ccJreAyeMoro o6renra 4onxrurr 6r,rrr
troryqeHr,I n ognofi rr3 rl3Becrr{r,rx SoromerpuqecHr.rx cr{creM, qro AocruraercE
trp[r{erreHr{eM coorBercrBylorqrrx cnero{ursrpon.

2. B oxpecrHocr.rrx rrccrreAyeMofi aneagr,r B troJre Bper{rr.E rerenuauounoft
ycraHoBHr{ AoJr}neu rraxoAr{rbc.rr {orolrerplruecrtufi. craHAapr, cogepmaqnft
oxoJro AecflTr,r BBe3A Ha r{HrepBaJr r{BMeHeHr{.rr ux 6;recna B o[rry BBeBgrryro Be-
IUquHy.

3. Oqenxr.r 6.necna uepeneunofi AeJrarorcg rrrrreptroJrflr{r{ouuo-cretreHrrbrM
MeroAor\{ Heftrauga - Enarxxo [7J raxuu me o6paaolr, HaH trprr {ororpa$u-
qecxtrx na6nro4enr.r.sx. ?IteJrareJrbrro, sro6rr paarrrrqa 6necxa r{ctroJrbByeMbrx
snes4 5rr;ra ue 6oree 0'T3, Eorr,moe HoJrrrqecrBo craHAaprHbrx BBeBA rroaBo-
Jrfler ira Kalr{AoM crrrrMxe I{eJrarl, tro ABe oqeHr(r{ 6;recra uepelreunofi Me}r{Ay
[Byrr.a rrapaMr{ paalurrubrx BBeBA r{ otrpeAeJrnrb 6lecx nepeuenuofi HaH cpe4-
Hee sHaqeHr{e r{3 [Byx oqerrofi.

4. fitn 6oruur,rx p.EAoB cHrrMKoB, troryseuHbrx B oA[Har(oBbrx ycJroBr{rrx,
Moirilro [eJ]arb no o4rrofi r.rHTeptroJrflquousofi oqeHxe AJrfl Ha]r{,qoro r{B Hr{x,
Melrrra cralrAaprHbre BBeBAbr coorBercrBeHHo rrBMeHeuraro 6recHa repelrer.rnofi.
Sarelt Bce aBeB[r,r cpaBueur{rr cBaarilBarorc.E B oArrrr creuennofi pfra, g.crpor{T-
'c.E e[I,rHarI Ha.nu6ponouHafl HprrBag, IIo Horopofi senfls[na cTerrerrrl uepeBoAlrT-
'c.fl B 3Be3I[Ebre BeJrl{qr{I{br.

5, ErecH crarrgaprrrr,rx BBcBA r.r [epeMerrrrofi goriner.r 6brrb ocso6o]riAerr
or BJrLIgIrITfr oruu6rlr rroJrtr reJleBlrauonnoit clrcrelrbr.

Omlr6xa norrr o6rtquo otrpeAeJrflerc.fl rro crrrrMxaM cneqr{aJrbHoro rporolrer-
pllqecxoro recra, coAep]Haqero onoJlo 150 rose.rnhrx r.rao6paxrenufi [Bl, lrnu
EO CIII,I]\IIIaM CHOn.nenr.Ifi .

,I[nx 6orr,rrrrlx pfgoB crrr{r{HoB, r(orAa B TeseHue o4nofi uoun lrao6pa}r{eur{rr
BBeBA npoenrr{pyrorcfl rr.a oArrr{ r{ Te ,r{e yqacrnra Soroxaroqa, orur6xa rorR
rfoirierf 6rrrr nafige]ra ro oTrrM irte c]Ir{Mr(aM AJIrr pflAa BBeBA, rrcrroJrbByeMlrx
IIJIfl ula3oMcpEbrx oI{eHoK. f{rn eroro Bce BBeBAbr c r{BBecTHbrtr 6necHolt,
I{Merorqrrccfl B rro.rrc BpeHr{fl, Soro,uerplrpyrorcrr na lruxporforoMerpe rra He-
cKoJrbHIIx cHr.rMHax, a peSyJIbTaTEr rIsMepeEr{.E rrJrorHocT[ floqepHeHtr.fl ycpe[-
Ir.rllorc.rl rlo BceM o6pa6oranHblM cHtrNrHaM, qTo6br clrtrBr{Tb cJryqafiHbre omI,I6Hr,r
lral,rcpenr.rfi, Crpolrrcn cpe4Hrrfl Hanudponourrarr Kpr4Bafl, Ir ornJrorrerrrrfl or rree
Toqen, coorBercrByrotr{r{x na6pannr,rlr BBeBAaM, otrpeAe.rrflror AJrfl }rrlx ourr6xy
tro.Ir fl..
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3. Ha6.nro4eHrrfl rr rrx rlro'rolrerprrrrecr(afl o6ptr6orra

P.aA renesral{or.rHbrx cHrrMr(oB o6lacrr pe}rrre}roBcxoro [croqnuna Cyg
X-2 6m,ns. roryqeHr,r Ha reJrecxoue NITM-500 oceur,ro 1974 r. CrasunacL aa-
Aaqa trccneAoBaHtr.fl xapaxrepa trepeMer{Eocru 6necxa o6t,enra B mr(aJre Bpe-
MeEI{ or EecfioJlbltux AeotrrltoB ceny}r[ Ao HecKoJIr,Kllx qacoB. ,{,anurre qrr
gryx o6cymAaeMbrx cepufi ua6lrogeuufi upunegenbr Hr{Ere.

15.XI

BI106rn

19. XI

3lt2gnt.(rr.rrenr,uocrri r{a-
6nrogenr.rii
Llncro culrluror 597 345
Bpoua oncno:nqr.lu 16 ca; 32 can

O6pa6orna cr{trMnoB rlpoBoArrJracb MeroAoM rJraaoMepHbrx oqerrox 6recna
I{CCJIeAyeMOfi anea[r,r I{ HOrrrpoJrbnoli oruocrareJrbrro 3Be3A noJrrr.

flocnorr,xy B troJre Bperrr{.rr reJreBrrarroHuor,i cr,rcleurr B onpecrr.rocrr Cyg
X-2 ue 6uno gocrarocHoro HoilrasecrBa BBoBA c r{BBecrrrofi flprrocrr,ro, trprru-
Jrocr trpoBecrrr crreqrlaJrsr-rr,re na6nro4eHr{fl AJrrr oflpcAeJreur,r.E 6necxa 31 enea;1br
u {orouerpuqecnofr cr{creMe BwV. Brcqcrure rrecr{oJrr,nr4x Ho.refr 6r,r,nlr uo.uy-
qerlbr cHuMKE o6rracrrl Cyg X-2 c Sorouetpr,r.recxofr upunnaHoft H cnorrJrer]lrro
NGC tB8. (Dotonrerpnqecxafl o6pa6orxa urrrx oHr4lrr(oB, trpoBc1eurrarr rril Mrrn-
pOSOtoIrterpe C troCrOflrIuOft 4r.ra$parMofr, troBBoIrrila Ioryqr4rb B trrIcrpyr\'r0rr-
raJlbrrofi $orolterpuuecHoft cr{creMe, 6tlraxofi H crrcrcNraM B n V, BBeBAtrLre
Berr{sllHbl [36paHH],Ix IIaM]r 3BCBII, C uououlbro tr3Becrrrr,rx (toroaleRTpl,Iqe-
cl{ux BeJrHsvrt B u V [iln rlflrr{ BBeBA B o6racrrr Cyg X-2 r{HcrpyMcrrraJrr,rrrlfl
rpotouerpuuecnafl cl4crcMa 6r,rra npuneAerra H cr{cre}rc B. fitt aroro HcrroJr r,-
BoBaJIocb nafigennoe rraMrr Bbrpalner.rrre

B : corlst, + 0,82 (m6)w - 0,1 (rr, - m.v)1v.

Itrro upaeralrrrrocrrr 6r,rna uo4rneplr{[erra rolyrlcurrbrMlr IroB?r{e r{BMeper{r{E}rr.r
6uecxa gryx c.lra6r,rx BtscBA ts cr{crer{ax B v V, cAeJrarrrrbrMn B. 1\{. Jhornru no
lramefi upocr6e, Ha puc. 1 upltncgeuo corrocl]aB,flerrrre [arrr{],rx rcresuanorrrroi,i

Puc. 1. Cparuelrlre pcayJrrrra-
ToB TeJreBrrarronnoii {orouerpur,r
BBeBA B or{pecrrrocrr,r Cyg X-2
c Aarrnr,rr{r{ (roroarenrpr.r.recxrrx
r.ralrcperr.rri

CBerfibte Hpylr{Hrr - Aarllrbre trir,r
gBean, [o HoropbtM 6tIlu clasaltr,r
0oroMerplrqecfi l{e ctrcreMLr, TelIrILrc -
tralrrrLre AJIr cra6brx 3tsegl{, rrg}Icpcrr-
rrr,rx Il. Jlroturr

/t'' +v

r[orolrer:puu I1JIfl ceN{rr BBeB[ c IaHr'rbrMrl rpo'r'oaroxrplrqccnux uauepeurri,i
B. M. Jhororo. 3neegrrr,re BeJII{qI{Hr,r [ecrr{ BBeBA coBrra^aror c rourrocl]rrto ldo
HecnoJrbr{r1x corbrx sBcSArIoit Befluarurrbr. B;recx oAuoi,i rrB 3Be3A pa3Jrr{qaercfr
rua 0n:22, Oltnaxo era BBeB[a pactroJraraJracb ]ia caMoM Hparo rroJrrr ireJreRrr-
graolruoii cracrer{Lr rr Bar.rr{}ncrrrre ee ,rpnocrrr, rro-BrrllrrMorly, 6rrlo Br,rBBarro
BlrrrbeTr,r p o B aIJlreM.

llpu nonyueIIrII{ BBeBAI{bIx BeJrI,ILIuu Cyg X-2 y.1s1 olrru6ntt rroJrrr rr])oBo-
I\uilcfl c roqHocrr,ro uo 0"1 1. Bcregctnr{e aroro MorJro Bo3rrr{r{rryrl, He6or6[]oL)
OTJIUSUe HyJIE,nyrrKTa Hartreft CI{CTeMbI 3Be3[HbrX BCJIr.ISI{Ir Or CraCreur,r ,8.

Cpannenue peByJrLraroB reJreBr4BrroHubrx na6troqenufi Cyg X-2 c o4rroBlle-
MelIlII;rMI{ rIsMepc}II{tIMu 6neCxa ororo o6:r,enra, CAcJrarrrrrrrMr{ B. X{. Jlrorr,rrr
Ea DJrenrpo{orouerpc, flonasaJro paaflr4qr.{e Eyrrb-rryHnra crrcrert na 0T07"
Era uoupanna 6bura Brreccua Bo Bcc uaurra r.ra6tro4eHr{rr.

7

3t



oqeunu 6recxa o6reHra cyg X-2 AeJraJrucb Ha r(a)fiAoM cHrrMr(e. Erecn
t(oHTpoJlbHofi anes4rr oI{eHIlBaJrcfl }ra Ha}I{AoM Aec.EToNr cHrrMr(e r.r LIHorAa Br,I-
6opouno rra Ia)r{AoM cHI4MHe. Bcero 6rrno cgenauo 70 oqenoH 6recxa KorrrpoJrr,-
uofrgnn 15.xI n77 - nrs 19.XI. B receure o6elrx cepufi ua6nroAerurft 6necn
ItorrrpoJrbrlofi aaea4rr 6r,u uocroguen. cpegnee HBaAparfiqHoe yHJroHeHr{e
e4uuuuuoft or{eHxrr or cpe,qHero Br{aqegrrfi cocraBrrJro 0T058 lr 0,T055 AJr.rr ce-
puft cuuunoB or 15 u 19.XI coorBercrBeHgo. Tosgocrr trx olpe[eJreHrrg
oo PflBIr& t 0T004' 

4.flpeavnr:rarrr

IuctorpauuLl Bcex oAeJIaHHrnx rraMtr oqegon 6recHa o6rexra trprrBeAegbl
Ea puc. 2. Brag rrrcrorpaMM yr(asErBaer Ha Hartrque r{sMerreHuft apxocru
ollTllqecfioro l(oMtro]reHTa pcHTTeHOBCI{OTO ECTOqH[4Ka,

Peay,nr,rarr,r ua6nro4eunft o6tenra Cyg X-2 B Brr[e cpeArrtrx HpuBbrx AJr.s
HaIHAOTO Ana na6.nroAeuufi [pr{Be[eHEr Ea prrc. 3. flocHoxr,Ky r(a]r{Aarr roqHa
,rBJrflercrr peByJrbraroM ycpe,qHerrafrrTftra ualrepeultfi 6recna o6texra, cpeArree
HBaAparrqHoe yHJroHerrr.re ee cocraBJrfler -F 0T03. rla rpa{raHoB BrAHo, sro
u3.[yqeHr4e o6reHra HeperyJr.flpr{o rrsMerrflerc.E B trpoMe}fiyrr(e BpeMeEr4 oHoJIo
EecnoJrr,fitrx Mr{rryr c aMtrJrr{ryAoft onono 0Tl s B trpoMe}r{yrxe BpeMeHtr B

AECATKII MITHYT C AMtrJII'ITYAOft S HECI(OJII,HO IEC,rITrIX ASEAIUOfi BETtrqtrHI,I.
I{a"rrque HeperyJrrrpHbrx r{Br,reHerrlrft xpxocrlr Cyg X-2 r.raBecrrro [9-11], r
Hamr4 TeJIeBtrBr{oHHrie lra6nrogenrfl troATBepHAaIor trx trpr{cyTcrBtre.

Paccuorperu{e cpeAHr{x HprlBbrx 6teclta Ha pr{c. 3, a raHme E AeraJrEHErx
ItpIlBbIX, trOCTpOeHI:IbIX trO OTA0JIEIILIN{ I{3MepeIIIIflM, IIOBBOJItrJIO BLIA0JIIITb Tptr
BpenreunrJrx r{r{repBaJIa, B resel{fle r(oropr,rx 6necx o6teHra rre Me]r.fiJrc.E, a
paa6poc orleJlE,Irbrx naltepeuuft 6un o6ycnoBJrerr Jrrrrtrb arrtraparyprrr,rttr omu6-
ItaMlI. 3ru unrepaaJrr,r orMerlclllr rra plrc, 3 ropr{BoHTaJrE,rrr;IMr{ rtrTpExoBLIMu
.rrr{rrr{EMrr. Buyrpll rpex r{}rrepBaJroB coAepmrlrcrr no 80, 50 u 100 uauepeuufi
6.,recna, cAeJIarrHrJx troAprrA, rr arr{ r4ETepBaJrbI MoEtHo pacoMarpnBarr, Han
orAeJIrlILre cTarr,Icrlrqecxue aucalt6nu.

iXBpervreuu(re rrI.ITepBaJIbI, r(orAa pas6poc orAeJrrrHr,rx lralrepeulrft o6yc.non-
JIEH TI,{Itr6 ATtrAPATYPHbIMIT trOTPEItrHOCT,EMN, MbI FIASBAJItr trEPIIOAAMI{ OTIIOCU-
TeJrbrro <cnonoftuoro) troBeAer-Ius o66eHra, a l,IrlTepBaJl]rr BpeMeHrr, B TeqeHr{e
r(oropbrx cpeAuee KBaAparrlquoe yxJroHerrrre orAeJrbrrrirx r{3N{epeHuft aua surenb-
HO trpeBblrtraer atrtraparyprrble orur6xu,- [epr(oAaMu (aRTr/tBHoto) cocrofl-
nrs o6:tenra. Cornacuo KpETepr[rc r]umepa rraAemrrocrb ycrarroBJle}Iufl tra-
Jruqurr <cuoxofiublxD I{ (aKTtrBEbIxD cocro.Enraft anea4r,r cocraBJrfer gg,9o/o EJtn
Haxr[ofi garr,r ua6lro4erurft.

Ans o6orx p.rrAoB ua6"rrro4eulrfi 6rr.ir rrpoBeAerr aBror{oppeJraqlronur,rfi
aHarrrda peayrrbraroB rraMeperrr{ft 6necna Cyg X-2 ua 3BM EC-l020. flo;ry-
rrcHr{r,re aBroHoppcJrflr{rroHr{r,re tfynxquu [pr4BeAer.rbr r{a ptrc. 4. (Dynxqulr
6r,rcrpo y6rrnaror, r,r yine rrprd noppeJrfiqr{oHrroM cABr{re r : 2 [x Brra-
qeIIIIe cTauoBl{rcfl Meubrle 0,2. Ilplr r ) 2 roJrrno orAeJrl,rrbre roqxr4 Brrrxo-
IIrrr Ba npe4enrr 2o. Sauererr raxlxe oounoo6paairr,rii xo4 $yuxqufi, B
Ho'ropoll MoE(Ho Bbr[eJlr{Trr HenoroprJe rapMor.Ir{Krr, Haupuuep, AJrf pflAa
nadnro4enraft 15. X I rapMorrr,rxr,r c trepr.roAoM 7 ,2 mun Bbr4eJr.rrrorcfl B HecnoJrr,Hrrx
Ilecrax c lraAelxllocrr,ro 95% (orxtoueEr{e or uynn 6onee rreM Ha 2o). Ilpume-
ileHtre aBror(oppeJr.sql{orrHoro arraJrr{Ba r calroft aBronoppeJraquonuofi r[ynHqr,ru
4;rl atoli I{arlr troHaBaJIo, qro aMtrJrr{TyAlrlre BrraqeHufr rapMor{ItH c arI{M Ire-
IrrIoAoM AoxoAflr Ao 3o. Pacclrorperu4e AeraJrbHoft xpuaoft 6recHa or 15.XI
rroi{a3aJro, qro r(Ba3}rrrepEoAuqecHlle Hore6arur.E c trepr{oAoM onoJro 1",2 nurt

Horrqe ua6nrogenr.rft.
OcuoBrlrre peayJrbrarr,r pa6orur Baxrrosarorc.rr B cJreAyroqcM.
{. flo4rnep}r{AeHo rrarrtqrle rtaMeueuuft 6recxa o6raenra B trpoMe]r{yrr(e

RllcMeHr{ onoJro oAuor,l M!Ir{yrrr,
2. floHasaua Bo3MolItHocrb cyrqecrBoBaHrrfi orHocr{reJrbHo (cnoHofirlrrx>

r,r ((iIHTEBHTJXD COCTO.TTHUft O6t,eXra c r{aAe?fir{ocrlro 99,9 0/6.
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Prrc. 2. ft.rcrorpalrlrrr 113r\repc-
urrii 6;rccrra Cyg X-2
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Puc.3. Cpeqnlre npnBbre 6necxa Cyg X-2 AJI;I t5 (a) u t9.XI 1974r. (6)

Reprr.rra,rtrrlruu qepToqxayu yHaBarrbr BeJlr{qlrrbr cpegrrrrx l{BaEparr.rqrrLrx ynronerurii orIIeJIIrtILIx To{cll
(o); ilrrpr{xoBbrMrr ropr{Bo}rTaJlLHbrMrr JrrrHrrrrMrr - ysacrtr.r npr,rBTrrx, HorAa pa86Doc roqert o6ycJogltctt ltrLur
alllaparyprrb[rl'I otrIil6I(aM!I; TeM]rbrMrr Hpy,I{r(arrr{ orMerrerrbr peByJrr,Tarr,r r!oroanerirpil.rccrurx rrauepetrttt-tr
BblrloJlrrerrrrlrx B aTIr,I{e rro'ln B. M. Jhorrru
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B eaxrroserrrre aBropr,r 6raro4aprr ar(aAeMr{fia A. Ii. Cenepuoro Ba IIoc-
rorruHoe Brrr{MaHrre x pa6ore, P. A. CroHsesa Ba rro"rreaHyro Aucr{yccrrm,
B. M. Jlrcroro Ba r{B}repeHr'ra 6recxa c"lra6rrx BBeBA B or{pecrHocrr.r Cyg X-2
rl o6cyx{AeHtre peayJrr,raron, B. I4. Vrru,r.r Ba troMoqb r o6pa6orHe cHr{r\{noB.

Llonlpr 1975 r.
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ATiAAEMUfi HAYIT CCCP

11 3B E C TI{ fl I(P LINIC }t O 1t A CTPO OII 3 ?I tID C It Orl O Il C EPB AT O pIl I{

Tou LVI, 1977 r.

AI{IISOTPOIIU'I HOCMUTIECT(I4X JIYTIEIT
CBEPXBbICOITI4X SHEPII4IT

B OI{PECTT{OCTIT TAJIAKTI4TTBCI(OIO lirICItA

B. II. {rouuu

IIpegcr,:tl,ncrbr pc3yJrr,Tarlr ua6;rrogerrnii u nanpauioIiI II raJlitr{'rr.r.recrioi.i rIJrocRocrr,I

lleroAor{ pcr.rlcrpar{Irr{ lrcperrHoBCrtoro rr3Jrylrcrnlfi Irr.rportr,rx arr{oc{cpHlrx nranner:i. 9ilcp-
leTrr.rocxlrii lropor AJrrr r(ocur.rrrecrtrrx ;ry.rcii - 70rz sn. O6lrapyincu Actlu].Ilrr Itocr{rlqecrl{x
.lyqcrt B o6,,racrr.r or DII : - 1,5o qo bII: 1,5o. Cratucrtl.rccr(a-rr 3rlaslrrrocrlr croro peByJIr,-

!ara - (1-10-s;.

ANISOTI1OPY OII COSNIIC-RAYS OF SUP]IR-FIIGH ENERGY IN DIRECTION
O1.' GALACTIC DISI(, lty 1,/. P. Iomirt,.- The resu]ts of obscrvations of galactic disc
by rneans oi a detecting atmospltcric Cererl<ov radia[ion lrotn air shol,crsare presentecl.
Ihc elergy thresliold lol cosmic rays is 1012 ev. The delicit of cosmic rays irr a region
l].orn DII: - 1,5" to IrII: f1,5o are discovorod. Thc statist,ical sigrrificance of this
rcsult is (1 - 10-8).

B 1969 r. B HpllN{cltofi acrpo$nar,ruecxofi o6copna'ropI,II,I IlaaraJrr{cb pery-
Jrflplrbre na6JrroAelrrr.tr Ha ycraHoBnc AJrfl perr{crpaql4l,I qeperrltoBcr(r4x BctIr,IrrIeH
mEpor(r4x arMoc{epHrJx Jrr4Br.refi. If,enr,ro arr{x Ha6rroAeHufi fiBlrtrercfi
roEcr( [r{cr(perrrbrx r{crorrrrr{noB raMMa-HBarrroB C arreprnefi,> L0r2 eo, }t sos-
I\,IOirir{LIM ATICKpeTTIbIM IICTOaTT{I{naM MO}I{HO OTIIeCTII TaHIIe O6r,eHtUr, fialt IIyJIb-
Capbl, OCTaTKI{ CBepxIIOBl,IX, CRepXHOBLI0 I{ IIOBbIO, II0IITIOIIOBCHI0 UCTOSHUHU

u /Ipyrrre Tr,rlbr o61,eHToB, Eo.Trr,urlrrcrBo I,{B I]cpeqHcJlelrHr;rx o6texron cI{JIb}Io
cnorrqeHrprrpouaHr,r R raJraHTrlrrecHor,l rrJrocKocrrr. 3ro o6crogreJrr,crBo HaBeJIo
rrac IIa M6rcJrb Becrrr cKarrr{poBa}rr,rc floIIcpefi caMofi rarafirurrecHoii rrJIocKocTtr
rra paSrrbrx i{oJrroTax. }t rouy 7r{e 3To peluerrr{c 6i,r;no cTr.rltyJrr{poBarro erqe I{
TeN{, rrro R orrcprerr.{qecHoili o6lac'rr,r 108 c0 o6rrapyiltcrr I4S6LIToaIrrbIft uoron
r.aMx.ra-RBarrroB B r{aIIpaBJrerrr{rr rra rilJrafiruarccnlrii arrnaTop tt I, floarolry
fipfl cltaHupoBalltrl[ Tcx r{JII,r I4irblx o6T,erflron, 6lretto JIe)nauII{x R IaJIaHTI{-
qecxoii rIJrocHocTI{, Mbr rrpoRoAI(Jr}r elro ran, rlT06r,r [epecexarl rarafiTuqecnul,i
3r{Rarop.

Irarree, n [2], urr y]r{e coo6qaJlrr o cBol,Ix rre]lBr,IxpcayJlbraraxHa6[IoAeHI,lti
r.aJranrrrqecnoii rrJrocrrocrrl, rlarf irte [pr,IBeAerrlr peayJrlilar],r rla6Jllo[errl{ft I{a
arrilJrortr{quoii ycr:auonn0 rpynnbl rflrar,rxon Cur,rrcorrlraucxoft odcepBaroprrll
[3]. Ha o6olrx ycralroBltax (I{AO u CunTcorrlrarcl{oft o6cepnaropuu) 6LUr rro-
Jryqcrr olrprrr{areJrrrnr,rft ec[{exT' B rrarrpaBJrerrrlrl r{a ralar(Tltqecnr{it Dr(Barop Ira
ylroBlre (-0,1+L -+- 0,3{) % tr' (-1,,11+ l- 0,76) % coornercrBelllro. Concen Ire-
/laBHo [4] orry6twr(oBarrLr pcafJrrrrirrbr rra6nro4erurf,{ raranruqecxoro qellrpa
IIa yCTaIIOBHe yIOMAIIITOIO BLIUIC TI'IIa, I{OTOpLIe OilIITL-TAHI{ I{rIOT OTpI{qa-
ro.rrbrryro BeJrr,rarrrry a{{enra (-0,74 --t- 0,/+8) %. Xor'l IIa[e]I{IIocrrJ Ita}I{[oro
rIB DTIIX pesyJrbraroB HeBeJIlIKa, neo6xolr.rno orMeTrlTrr, rITo oI{r.r floilyTleIU,I Ha

Tpcx rresaBr{cr{Nlr,rx ycrarroBr(ax, pacrroJro}r{e}rHbrx B paSrrDlx TosHax SeM]rolo
ruapa (Itpuu - CCCI'; Nlayur Xopxnnc - CIIIA, Anctpa.run).
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Puc, 2, Ir'rctorpalrlra lrrrrerrcllBlrocrLr cqera rrepeHnoBcr(r,rx Bcrrrrrruen B BaBrrllrrocrr4or raJra(Tnrlecroii rurrporrr B coaBeaAr.ru Itacorronelr

B r(pulrcxoft acrpo{uar,rqecnofi o6cepnaropnu Ha6rrogcuurr raJra6rr{qe-
cfiofi lrJrocnocrlr 6buu( [poAoJr]I{eHLr, rr n }racrorrqeMy BpeMe}rr{ MLr r{Meerf cc-qeHrrr Ha ceMr.r rafiaHrl.rqecHrrx AoJrrorax III: 779", L46o, 180o, I{6o, 104",
7Bo, 35".

.^Ot6op rrcxoAl{oro MareprraJla trpoBoAr{Jrcfi I.IaMr{ tro r,reroAr{r(e? onrrcarrHor,i
[2], roarouy Mbr nepeftgert uerocpeAcrBe]rHo r( peayJrr,raraM.B
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Prrc. 3. I'lrcrorpartmr,r cyumapuoii r,ruTeHcnBrrocrrr crrera qeporrxorJcnr{x Bcnr,rmett B BaBrrcrr-
r\{ocrr.r or raJianrr,rqecfi oi,i rurpotr,r
o -- xoA r.rlrrerrcr,rBrrocrr,r AJr.H Bcero r{ccJreEyeDrol'o flrraflagor]a laJrartrr.r!cct(rrx uullor; 6 - xoA r,rflTeHcr{B-

nocrrr Arfl 6rI : -1,5" + +1,5"
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Pl|lc, 4, 3an[clltoctl, orrrocr,rreJlLr{oii r,rflTerrcnsrlocrlr crreTa rrepelrnoBcr(I{x Bcrrbr]reR
oT ,rp(ocTr,r rroq[ofo Ee6a

J/fo - orr[ocnreJlLIlafl flpr{ocrb r} Ilcl{oropblx rlpoIISDoJrbrILlr oAlllrl4uax

IIa pnc. 1, w 2 tpegcraBJrerrbr rrrcrorpaMr{rJ cnopocrlr cqera qepeur(oBcnl.rx

B0trbrrtreH B BaBI{Cr{MOCrr{ OT IalaHT[qeCHOfi IIIupoTbl Ea paSJII4rIHbIX IaIaI{-
Tr{{ecnrrx /IoJrrorax, lV[oxrlro Ba]rerr{rr,, rrro B 6orr,rxl{HcrBe cJryaracB cnopocrb
CqeTa [aAaeT B OHpeCTIIOCTI( IaJIaHTI{SeCHOfi trJIOCHOCTU, XOT'I, HOIJeq}IO, IIOC-

roBepI{OCrE, Artrx peByJIbTaroB IIe BceIAa AocrarocHa. i\4ancuuanbHafl rosHocr},
6rura Aocrurllyr; trptr c1alltrpoBal{I{rl B coBBeBI{r{u }taccuoueo -(1" 

:, tt6o;
lrr : 130"). Atrannuryga a{{exron 3[ecb rraxop:r;rctr ra ypoBlre 3o v 4o.

,[ra oqeuxr.r AocroBcprrocrr4 troryqeHHoro peayJrbrara 6r,IJI r{crloJlbsoBa}I
I\,IeroA rraJrolltelrrl.fl. B aTolt MeroAe I{IITeI.IctrB}Iocrld Bceti cHarloB, I,IlvrerotrIr{x

oAIIy II Ty )He IaJlaHTurlecKylo Ixl{poTy, cyMMI{poBaJII{Cb C yrlerolf Itx cTaTII-

CTr{qeCHOI'O BeCa, T. e. flaXO[I{JIaCb ]ICItOTOpafl CpeA}LrLrI TIIITeHCIIIIIIOCTL AJIfl
Hair{AOIo r{HTepBaJIa ta;lraxrlrqegltux UIIpoT. ]Ia plrc. 3, a upegCraBIIcH pC-

ByJrbTar rar(oto cya[MrrpoBaHu.E. I{aH rrerpyAuo SaMerrlrb, B tIMpor}IoM r{Ir-
rcpBaJre - 1,5" { bil d -t t,So Ha6Jrro4aergfl BIIeCrarI4crI{qecItIIft ctra[
Iirrrrerrcr{B}rocrll. EcJrll cpe[Hroro r,I]rrelrcr{BHocrb BIre Bbr[eJIelruoro r{IITCpBaira

upurr.ErD Ba dlou (puc. 
-3, 

6), ro aMtrJluryAbr etp$exroo paBIILI: (-0,62 -l
i- 0,26)% uis uirrepnala -1,5o 1- b" { -0,5o; (-1,,27 -F 0,26)0/o 4ty1
rnrlrupurrra -0,5" ( A" "--l- -l-0,5"; (-0,47 -]- 0,35)% t\ttsr uIIrepBaJItl -1-0,5'
i b't .a: +1,5'. Or.lelrna cnyuafinoctrr rpex rax[x otnlorrenr'rfi 4aer Be-

JII{qrIEy 10-8, '11o AeJraer Sror pe3yJrE,Tar IIaAe}ItrIbIr{'

/0,,f ' I n
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X{oniuo npeArloJroirtrrrb, rrro sror arpt[exr rrocr{T arrlaparyprrr,rft xaparrep,
cB.fl3aIIHbIfi c IloBblmeHnoft apflocrE,ro rroqHoro ue6a s oHpecrrrocrrr raJraHrr{-
secnoro onBaropa. Pauee (1964 r.) 9ygaHon yr{aabrBaJr rra raxyro BoBMo}r{-
Hocrb. fIpan4a, HaMu ItctroJrbByercfl crrequaJrbr-rafi cr{creMa cra6u"nuaaqlrlr
peml{r{oB pa6orr,r ailtraparypbl, Itoroparr B IrprrHrlrrne AorrH{rra Dro uc}rflroqlrrr,,
HO TeM IIe MeIIee MbI IIpOBeJII{ CleqIIaJIr,HOe IICCJIeAOBaIII0.

Brrna nocrpoelra BaBl,rclrMocrb llHTeHcr,rBrrocrl{ cqera rrepeHxoBcl{I{x BctrEr-
lrreH HaI{ {yuxqlra flpr(ocrr{ Horrrroro ne6a s Nrecrax cfiarrrrIloBaHlrfi. flpu arou
6rrrn lrcuorrE,BoBar{bl Batrr{crr flpr(ocrrr Horrnoro ue6a. rlro6bl Ire Brrocr{Tr, I{c-
xarneuufi B rrccJreAyeMylo Haprl{rry, I,IrrrepBaJr raJranT[qecnr.rxuupor or -1,5ogo ft,5'r{B paccMorperrrrfl 6nrr ucxnroqeH. FIa pttc.4 trpeAcraBJreHa Dra Ba-
Br{currocr},. Itar xopouro Br{A}ro r{B pr{cyHHa, BAecr, r{er rrr,rxaxoir xoppe.runqulr
NIeiItAy llrrTer{cl{BlrocTrrlo cxopocTfl cqeTa Ir .frpr(ocTllo uo.ruoro ue6a.

'Iaxnlr o6pasou, rrcr(Jllorraerctr BoaN{o}r{r{ocrb BJrr,rflHrrfl rroqr'roro ne6a n 4e-
JIaeTCfl BLIBOA O TOM, qTO B lralpaBJrerrr,rl,I rra raJIanrr{.IecHuft 3r(BaTop na6nro-
AaeTc.fr ctraII r{rrreHcl{B}rocTr{ circra arepeHHoBcnr{x Bcnr,rrxeR B trpeAeJrax ra-
ilarrusecfiux rxrrpor or -1,5o 4o -|1,5o. Iipnueu aror crraA cBrraar.r c gccpu-
IIrrroM nona eqc lrer{BBecr}roir xounorrcurbr HocMrtsccxrlx ry.reit B ar.reprerr{-
.recxofi o6nacrlr L012 oe.

O6cyirt4errrre peayJrr,r:lTorr

B pesylr,rare roro, rrro rlaactr{rrr,rc r,raMepeEr.rr rxr{poxr.rx arlroc$epH];rx Jrr{B-
neri c uonroqr,ro Me3orrHr,rx [erenTopoB rrMeror AocTaroqHo rtrrrpoxoyroJlbHylo
/Irrarparlaly rranllaBJIer{Hocrlr (;' 30"), ro-Br{ArrMor4y, rreJrE,Brr ucltJrlosl,rrrr
aI{I,IBorIlonlllo Bap.s]xerluoii nounone]rrr,r HocMrrrrecxtrx ly.lefi. Xor.s s ro ?ne
Bllol\rfl TpyArIo [I]eucraBlIrb Bclo Haprrlrry c yrreroM rrpr4cyTcTBr{.rr Me}n3Be3A-
]IOIO }4IIIIIUTIIOIO IIOIIfI.

C lpyroii croporrbl, ecJrlr rrpeArloJloir{r{Tr,, .rro na6rlogaercfi trorJrorr{eHr,re
r{3orponrroro Me}rrraJlaxTuqecxoro $ona ralrlra-KBaHToB c elreprueft ;>. 1012 ao,
ro, tro-Br,rAur,roMy, ocFroBrrbrM rrpoqeccol,r naauuogencrBrrf B a.rofi aneprernuc-
crtott o6nacrr{ flBJrflercrr po}r{Aerrr{e flap B peaxrlr4nx rr{r]a:

!-l z->z+c+-l-e-,
T -l- c- - 2c- { c+,

t * hv - e+ * e-,

T 1- hv ---,- p+ + pr-.

Caune rpy6rre oI{eHr(lI [pI{ ar{crperrilJrr,rrbrx BHarrerrrrflx rrJ]orrrocrr{ Me}n-
SBeSArrOrO taSa ]r rcrrJroBoro r.rsJryqcrrr.lfi 3Be3A Aaror BeJrrlqr,rrry xoa${lulueura
IrolJlotqeEl{.g rIe 6o.)ree t0-2, .11g, Itorleall{o, Ire Mo}Iter o6tscnnrr, peByJrrrTarLl
rra6nrogerrr.rfi.

Taxlrlt o6paaolr, Bofipoc o ilpr,rpoAc flrrr{Borpoulrr{ KocMr.ruecnr,rx ryuei,i n
rrailpaBJrerrr{Ir ua raJrarru-recmlrrt er{Barop ocraercfl ornprrrbrM.

B sannrcqcrrlre aBrolt 6narogtrpr,rr A. A. Crena,.fir{a, B. 1\4. Bna4nuupcxoro
r,r IO. tr{. Heuruopa Ba r{eflrrbro o6cy;ri4crrr.ra trolyqorrrroro peayJrr,rara.
J:lon6pr, 1975 r.
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To,v LVI, 1,977 t

I{CCJIE AOB.\HUE JIIIHEIIHO}I IIOJIfl p?I3,\tlutrr
OIITIIIIECHO|O IdBJIytIEHI,Ifl OETTE}tTOB TUIIA BL Lac

H. M. Illaxoncnoii, IO. C. Erlrnuos

flputo4rtrcn pc3yJrr,Tarlr lrrJrrrrlBerrrLrx ua6;rrogentrii lrlrciirroii lro.rrflprriarlrrr.r olrrrr-
rlecfioro I43[yqgE14, IreRoropbrx o6r,eRrot fl.rrla BL Lac, Br,rrro.rtrcrrlr],rx B Itpl,trrcrroii ac.rpo-

dl,ratruecrtoii o6cepraroprar,r n 1969-1975 rr. ua 2,6-,n reJrccnouo o ol{rrortirrr&Jrr,rrLrr\r rro.rrrr-
prrMerpor{, pa6orarorq[r\r B pe]Hr{r{e c.rera rboronon.

Corroctarrclrr,Ie BCex Lrrlerou{r.rxcrr B Iralre}r pacflopflirtorrr.rr.r /\arrrriJx o fionegerrr'nr rrx
IIOJIrIpI,ISaru.rl,r ],I ,frpr{ocTI,I B orrTr.rqccI{oM It paAr,loAr,ralaSoIlax 1IoI{a3hlr}aeT, ar1,o ]ilr csoiic,r'-
IleIIEa BbrcoHat (11o 30ln ) u nepeuerrrrarr Bo Bper{errr.r lr.rreiiuatr rroJrrrpr,r3arlr,rrr, rlorrrr.r rre 3a-
Brlcrrlqafi or IUri,IrbI lloJrHt'r. ,[;ra 6onr,IIrr,rflcrBa r.r3yqaBrxl,rxcfi o6,I,cKToB xapanroprlo orcyr-
crrlne fioppeJrflqi4l,I Melr{Ay r{BMeuerrr,rfi}rr,r onrra.rccltorl r.r paAr,roflpl{ocrlr. Izluorga llrr&rrr1?cJrl-
rr,re r,r 6uct'ptre (aa uecnorr.no cyron) r,rBr{errcnrrfi rroJrspr,tBarlr,rr.r rrpor{cxoArrr rrpr.r coxparreHlll
Irocrorlucrrla ofirr,ruccftoro rrorona. B rrenoropr,rx cJryrlno* (OJ 287, aflpcJrr) 1975 r.) ua6,rlo.
ItraJII'IcI) I{BaBI'IlepIIoAI'1qOCI(IIC I,ISMeIIeIILIfl IIapaMeTpOB IIoJ]rIpII3aIlI4l,I C xapaltToplIbI:\I L(III{JIO.rI

- B cyron, rrro corJracyercrr c rroJryrrerrribrMr,r panee Itrrrruauorr pe3yJrbra,larrrr. Er.rcrpr,rc
Iu{nJlr.trIcol(t4c lI3NrerrelIr'rrl rloJrrIpr,r3aIILrI,r rlpII nocroflIICrue o5rr1et,o rlorol{il trroryr' 6trrr, o6r,lc-
EeIIbt I43l{eHCHItCrr rrpoor{q}I]t ilrarrrr'lTrloro lroJlrr rra (apTrrrrrrylo IrJIocr(ocrrr rrpi,r ]}pax{crrr,lrr
r'r3Jryqaroqcro o6telra.

STUDY OIT LINEAR OPTICAL POLARIZA:['ION OII SONIE OBJECTS OF BL
LAC TYPE, by /[. M. Shahhouskoy, Yu. S. Elimou.- Lincar optical polarization
of somc objects oI BL Lac type lvas studied at thc Crimean astrophysical observatory
iu 1969-1975. A single-chanucl photon-counting polarimeter aI the 2,6 m telescope ha
becti uscd. Obscrvatious h.avcbeen carried out in five spectral rcgiols scparated by the
broad-barrd glass filters.

Comparison oI all data on polarization and optical ald radio brightlcsses indicatess
their high (up to 30 pcr ccnt) and variablc \\'ith tilne polarization rvith titl,lc if any dcpen-
dence otr thc rvavelenght. A lacl< oI corrclaLion betrveel polarizatiorr and both radio and
optical flux variations is a characterist,ic leature of thc objccts undcr corsidcratioii.
Signilicant and rapid changes in polarization on Limc scalc of sevcral days occur someti-
mes rvith no marked variations oI flux. For OJ 287 quasi-pcriodic polarization variations
rvith Lhe cycle period of about 8 days \verc observed (1975, April). That agrees rvith pre-
vious Kinman's corrclusious on thc 1972 obscrvations oI thc objects. Rapid cycle varia-
tions in polarization.rvhcrr thc gcneral Ilux is constart rrray be clue to the chango oI rnag-
netic ficld projcotcd gcomotry rvhen rota[irLg a radiant volumc,

B rocre4rrue trrrrrr iler 6r,rJra Bbr.EBJIerra u uayqcrra oco6afl rpynua Brrera-
flaHrl[qecHux o6'6eHToB, troJryqr{Brxux (tro run[qHo],Iy [peAcraBr{reIlo) Ha3-
Barrrre (o6r,enroB rr,rla BL Lac> uJlr,r (Jraqeprr{AD, 3ru o6r,enrr,r xapaKreprr3y-
rol'c.tr cJroAyroqu}{rr ocrroBErrrMr.r cBor,icrBaMlr (cu. o6aop }tuuuana It]).

1. Otcyrctnue crrJrbrbrx 0rlrrccrdorrrrbrx Jrr{rrrrft B orrruqecxofi o6racrlr
cner(Tpa. V neHoropr,rx o6beHroB }roryr 6r,rrr, cna6rre a6cop6quoHHbre Jrr{}ruu.

2, Sreagoo6paaurrft (lrrr,r uo.rTlr BBeBAoo6pasrrbrfi) Br{[ Ha rlrororpa{lrnx,
V nenoropr,rx o6r,exroB y[aercrr Baperr{crpr{poBarb cJra6oe raJro, cyMMapHarr
,rpHocTb ItoToporo o6r,r.rrro cocTaBJItreT MaJrylo AoJIIo oT ,gpHocTI,I fiApa.
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3, Crurrua.g lr 6r,tcrpan fiepeMerrrrocrb rroror(a rlaJryrleHtr.rt B ourl{qecfioM
n palllroAflauaaoHe, oco6enuo Ha carrrrlMerpoBblx I{ MtrJrJIIrMerpoBbIx BoJIHax.

4. Brrcorag r( crrJrr,Eo trepeMer{Ha.rr JrrruefiHan troJr.EptrBaqI{E orlrllqecxoro
r{BryqeHr4fi.

5. ll,rocxue trnu I{IrBepcHLIc paAlloctrenTpbl, qacro c MaI(cIrMyMon't s o6-
Jracrr - L latl.

OrCyrcrnUe CTIJIbHbIx aIIUCCIIoHHLIx JILIHI{fi B Ctrenrpax O6befiros ruua BL
Lac gOnroe BpOM.E He [aBaJIO BoBMo]I{}IoCrb otrpeAeJlllrb LIx pacCro.EIInfI I'I CBe-

rr{MocTrr. I{o s fiocne[Hee BpeM.fl y IIecHoJII,Hrx o6teHroB yAaJIocb o6uapyrxnrr,
cna6r,re Jrrrttru. trorJIolqerrtrfl, B ocr{oBHotrr o6paayroqrrec,E B raJIaHTrrKax, cBE-

BarrHbrx c arr{Mtr o6texraug, I{ trBN(epl{rb IIx (paCHIle Cl{eq,eHl,Lfl [2-5]. Be-
.TruquEr,I artrx Hpacrrblx cMeqerrufi BaHJllocerrbr B Irpe[eJrax or 0,031 Ntn T)2

t10t -l- 38 go 0,421r u;rs PKS 0735 + 178. TaHurt o6pa3oM, BuerailaHrrqe-
cr(afr rrprrpoAa (Jrar{eprr{Il)) y7xe rre BLI3r,IBaet Counonprft. Corlacrro l(uuuauy
u gp. [i, 

-3, 
5], orJrr4qr4e llx or llpyrrrx BlreraJlal(rlrqecnl,Ix o6t,enron, rar(trrx,

riaH HBaSapbr r{ aKTr{BHbre flI(pa faJraHTtlIt, CBfISaI{O B OCI.IOBIIO}I C 6O;rr,UOii

IpI(OCTLIO aItTtrBHOIO .flApa C qI4CTO IIetrpepbIBIlLIM CIIeKTpOM IIO CpaBI{eHIlIO Co

asesAuofi I{ ra3oBofi CocTaB.rIfIIoq,lrMI,r. Ifo-s[AuIIoMy, oqenb BbICoHtro BeJIuqu-
r{r,r Jrr{HeftEoft uornpuaaqlarl, ua6;rrc4arolqlrecr y o6t,eHton ruua BL Lac,
1.ar(lne cB.rrBaHbr c ur,rconofi a6corrornofi I{ orllocrrrenrnoft cBerllMocrrlo rIx
aHTr.IB HOTO TIAp a,,qarcIqero tro JLtr plISoB aHIlOe r{ 3 Jr yrlel{lle.

Tor r[axr, qro B o6T,enrax rr{rra BL Lac flepeMeHl{oe (HerenJroBoeD traJly-
qeHr{e ar(Tr{Br.roto frApa rrpo.EBJrtre"rcn B rlal{6oJree qtrCToM Br{Ae, BMecTe Co cpaB-
rrureJrrrr{o nr,rcoHoft nragurltoft flpnocrt,ro MItorI{x o6bexros SToIo Tulra, AeJraeT
trX Becr,Ir& y4o6nrrnra AJrrr AeraJrbrroro r{ccJregoBarrflg csoficrn aroro r{3.rryseuufl'
Bonr,rua.s r{ ctIJIbrro rrepcMe]rrrafl Jrr{rrefirrafl troJrflptrBarlw.fi x.x otrrusecnoro u3-
n.yseur,rfl 6narouplrnrcrByer uByqeuflro ee rroBeAeIII{.a B cBfl3I1 c r{sMerreHI{eM

/lllyrux xapar(rolluorux: 6necxa, rroror{a r{ rroJrtlprraaql{I{ B rlu$paxpacuoM r{

prl4r,ro[rrafia3orlax I{T. rI., C qeJILrc B];IrICIIeHIIrI rfr,rauueonOfi [pI{pOALI UBlryqe-
tlr.rfl B paBHl,Ix CleHTpaJILHbIx O6IaCTrIx I{ MeXaHIISMOB elo trepeMeHEoCTI{,

flpe4naplrrersuoe coo6lqeulre o pesyJlbrarax trpoBeAeHIIEIx a ltprrucnoft
acrpo$usuuecmofi o6cepnaroprll s 1969-L972 n. ua6rrogeuuft lunefrnoft
noJr.rrpr{Barlr{u qeT},rpex o6,r"r,tos runa BL Lac 6rrno ony6,nunonauo pauee^[6J.
I-Inxre uy6"nunyrorcs uce rra6rroAeH[E ceivlr{ o6:lenton, BbItroJIHeIrHbre s 1969-
1975 rr., I[ [poBol\I{rcx o6cynr4eHue [oilyrleIrlllnx peByJIr,raroB.

Ha6nrc4erura

Bce namlr na6rrotrenua rlrnefinori rloJlflprraar{I,Iu o6tentoa ruua BL Lac
Br,rtroJlHor{br c tloMoqr,rc sotoa.uertrpl{qccltoro noJIflprl]'Icrpa, pa6oraroqcro tro
MeroAy cqcra {oronoe [7J, IM 2,6-.tt' retccltoue !IN{. aHa4. I. A. Illafirra.
B 1969-1972 ru. ua6nrogeitlrr{ ilpoBoArrJlIrcr B {oxycc Hecnlrra; e 1973-
1975 rr. - n tpoxyce }taccerpelra. Ha6nrogeur,r.rr Berrr.rcr, B trrrrr{ cfierrpailr,Irblx
r,rrrrepBaJlax (uo.rrocax) U, R, V, O, .R c ar[rfcnrunurrNlrl AJ]r{}IaMr{ BoJIrr, paB-
r{ErMrr coorBercrBerrrro 0,363, 0,434, 0,545, 0,619 u 0,7411 nrcar,. Herioropr,re
o6renrr,r rra6rroganlrcr ran?r{e 6ea {unrtpos no nceii rIoJIoce qyBcrBurerbr{ocrl{
N{yJrr,rr.{q,eJroquoro {oroHaroga (I.0 : 0,50 nu;n). IllnctpyrterrraJrr,rrarr troJItI-
pr{Baqr{fl yqr,tTbrBaracr, uo ua6rro[errr{flr,r crarrAapr}rr,rx BBeBA c lranoft IroJr.a-
praaquofi; rorrHocrr, ec yqera cocraBJrfler 0,L-0,2% p;lrt rra6urogerurft a $o-
ryce Hecuura u 0,03-0,05% gnn na6rro4eunfi s tloHyce l{accerperra. Bo,nt,-
rrr{rrcrBo Ha6ilroAeHufi srruorncr.rr,r c gua{pantor,i llr,tauerpolr 10"; I{rlor[a Irc-
noJrbsoBaJrucr gua{parMnr 5" fr. L5".

Ha6nrogeurs 1969-1973 m. o6pa6orarlli na DBI\{ <X{r.rucx -L4>> u EC-tr020;
rra6;nro4euras 7974-1975 rr. o6pa6atrrnaJrl{cb Bp}{IIyrc. flogpo6ur,re qaunnre
o MeroAr{He na6nro4erurfi u ux o6pa6orxe npl{Be[cHrr n [7-9].

CsoAxa Bcex flartrux ua6rro4erurft nunefiuofr noJrtrpr{Baqulr o6r,cntoB Tr{rla
BL Lac [arra B ra6r. 1. B ce cron6qax [ocJreAoBareJrbrro trprrBcAerrbr: HaJrcII-

Aapuas Aara lra6Jrrogeunfi; cpegnnfi MoMerrr na6rro4eunrl B loJrtralrcltlrx AIrflx;
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O6OBHa.Ierrr,re Qr.rrlbrpa (uO;roCu); KoJII{qeCrBo }IeBaBI{CIIMIIX I{3MepeIIIlft O6r'eX-

ra -ntr; cyluMapuafl 
-opolorrrr*rreJrbrlocrr, Ha6[roAeHufi o6scxta A7; cpeguna

cHopocrb crrera uNluyruaou or o6'bcKra /?*; orlroureHl4e cltopocrl4 cqera uMrryJrb-

coB or o6rexra u oa 4oHa (c yuerou reMrroBoro roKa) fi; cpeAI.IAfl creIIeIIb troJI'E-

pI4SarILII{ I) u ec BIIyrpcIIIIrIfl HBaAlltlrl'{alllafl olxr{6Ha o02' uaial[ell]Ia'r IIo cra-

rr,rgrprr{e Birper}roTpr{poBarrr{brx r,rNrrIyJILCoB oT o6T,eHTa U OT {orra; IIOBI{qI{OII-

nbrit yroJr nirocHoctl,r'rroJrflprrBaqulr 00 (n rpaAycax) I,r ero BIIyrpelllrfl''r CpeAtrfl'I

rtB aAp arr,ralrlafl oIUlI6 H a o6 o I rlplllr[ealfl III{'I.
g Is, gl flona3arro, rrro cpeArrr{e r(BtrAI]arrrarru,ro olu[61' oo, xopouo co-

orBercrByro, or,yrlrorriItIM orurr6Hal'I, IIaI"I[eIIIILINI rr-o paa6pocy rrapaMe-TpoB

troJrfrprrBaqr{r{ R naffi/I.ii Ccpr{rr troCJIeAoBareJIbIlLIx Ha6ilIOAeH14ii:, lr nnerOt 6onec

BLrcoKyrO CTarlrcrrdrrcc*yro'Ha[effirlocTt,, floototrty B Ta6il. t nea4o AaHr'!I rlMerr-

I1o sHaqeUUfl 6op.

Ananrta rla6flro[eHufi

t. BI, Lac : vRo 42.22,01. Sror o6r,enr, al{!{rcT\trjc'E trpo'rorl{rloM

Bcero r(Jracca, aHrIlBHo u3yqaercf cBbrrre.5 rlcr (c t96B-1969 y:L9^ll"lpl:
d)ur.r o6r,eHra trolta3r,rBaror HaJluque cila6ofi o6o,nouttra, trpocrllparcqeltcfl Ao

fO,-g0;or 
"upu. 

ov" 
-, 

furro [2] naurln, qro B-ctrenrpe o6orosr(rr r{M0rorctl

cla6ble a6cop6quonHble [eraJrl{, I(alou,r{e z':0,07; oAHaKo B [10] err{ peByJIb-

rar'I He 6oro, ,ogru;;;,A;;;rj 
'3anernnft 

BHJTaII rarla*rr{Rl{ c V : {6''5 s

o6rqufi 6necH cr{crcMbl tronrBep}ItAaercfl aIIaJII{BoM BaBI4cI'lMocTeft MoE(Ay 6flec-

noM rd lror(aBareJr.r.1\,1ll UBera crcrtroa [1] u AausuM11 $oroMerprar,r c paBrI6IMI4

nuaSparuarr.rlr [11].' 
Sr""ra BL Lac [oHaBbrBaer rrar{6oJrec 6r,rctpr,re rlsMelreEl{fi cpe[I{ Bcex

o6benros aroro rr,rtr;. 
-ii"-Xr""a,y 

It], cpeAlle-e I43l\reuetltre.6leona 3a oArrtr

;i;;; ;;";oroooo o;lzg ,1gos tbsb "'' 
'' 0T15 s 1970-Ls72 rr' AuailuB
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BL Lac B crrutrx ryriax rro t[oroc;nexrpuqccxl'IM 112-161 n tllo'rorpatfl{qecttll}t

tl7-191 na6mogernnn.
I4.z pttc. t, a ,aHrne-,ra 

'reo"y6r'I'IKoBaHlrlrx 
na6'nroAeturfi ltunuaua' aIraJrI{B

*"r"r"#'or*r'i irT'*oir{rro cAeJrarr, cJre[ymq,lle BLrBoAbr o csoftcrsax luuefi-

noft uonrpltaar{lll4 fisryqenfifi BL Lac'
t. Creueur ,ronnpulaq'I'I I{aMellflercs' or 4 go L8%; IIN{eIorc'rI sHaqflreilb '

rlbre r{3Mer{enrn uorrptrsaqr{}1 3a BpeMfl IIOpflAHa 2-3 cytott'

2.Hapn4ycocreueHl]IoIIoJI,flpI{3aqI,II{cyq,ecTBeIIHolISMeI{EeTC,gtroJlo}Ite.
rrtretrJIOCHOCTrrIrorr.flpx3arlr{r{;coorBorcrBylorqa,EaMrIJrI'{TyIIatro3I'IqtroIrHOrO
yrJra troprrAIta 150"." 3. o'rcyrcrByer nanan-,irn6o fioppeJlflIllrfl ^MeT*l1 

I,Br'IcIIelII{'rIMIr rrapaMe'r'-

poR noJlrlpr{3alll{l{ , 6r.a*u (c'rr' tanrxe pllc' 3 n t1])'
^ ItaH yr,, or*ruraJrocb B 

'[6, 
12] , trapaMerpbl IIoJIflpI{3aIUII{ otrrutlec*o.'u

"rr;:;;;;, 
sil Lac npanrlrcecHu IIe-BaBI{c'Er or ArIIlIrbr BOJII{LI' HeHotopoe

ylreulrlrrelrr. oortprrr,fu' n tro;Ioce n (!q ] 9:l!t!"-y:*): 
saMerlroe B Ira-

urnx[a6nroilerrr{flx,BepofITHO,IIocI{TIIIIcTpyNIeIITa,nr'rrurftxapaHTep'o'quaxo
Ee [Cr(Jrrorre,O, arTo nO HpaftUefi Mepe B ireXotopr,re N'I,M.IITLI atot a$rfeHt

cBflBarr c yBeruqe,r{eM B ioroau /i ornocuteJrlHoro BfiJIaIIa raJlo B perrlcr-

prapyeurrfi roror{.

2, oJ zB7.3ror o6terrT, II3-3a csoeft nr,rcoxoft luAllltoit,[pKocTII s L977-

!972 tt. r 6oro,rofr"i"*,'" 3-) alrulr,yAbl trepcMCIIHocrI{'-trprrBJre* x cc6c

,r',r^\1a.ne Mrlorr.rx ,inbr,roAurarorT. Ha c[tT]\r*itx o6'uexr Br,IrJrflAI{T trpafirlltI.-

cnrr 3IleBAooopurrrr,*; 
-,uluno 

l{Irulrarry [1] yranocr o6napy*n*' CJIeAEI

olrelrrr c;raSoia o6o.no.rnr.{, trpocTl{parcrqer.rc.n Ha 5" oT gApa. c-Llrag, -ITO 3Ta

o6olo-rxa ,rBJlfl.eTcfr ra;naxrilnofi, arra_Jrot[qr{oft cRgaautrofi c BL Lac u Apylu-

;;;;;;;a;;ffio6oenraun, Ituur'au [1, 3] rrprr=err r( sa*rrroare,llro' rlro Hpac-

ffi';;fi;q;" ol zsTn;.u;*ruo 6orru He Merrce 0,2-0, a ero a6conroTl11-tli::::
Moin0r 6rrTr, Cpannurlrofi Unu [peBocxolnTr, a6conroTIIyIO BoJII{III4Ey fipqau-

rrrflx Hr]aBapoB Kar( B orrrrrqec1oM, TaH lr n llrr{panpacHoM rr paAl{oAl{afla3o-

II tlx.-""-i 
tgzt_ Lgl2 ff. ua6,rroga.uocrr cr{Irrrrroe r,r rpo[oJrir{r{rerlLr{oe -{::y::.]:T-9

rroToHa t,tsjlyqel-Iu.tr oi 287 uo u""* AlI-aIIa3OIlaX A'rII{H BOJIE; ]\{aKCIIMaJILHLII4

6recn cro B rlorroc."r iJ""*i'tz':s''B uepllo'4 ro'Epqa,u'r' oco6euno n ntt-

;;;;-;;;";""[gi, ".,'6n 
oo Br,rrroJrrrerro 66nr,uroe -,llcJro nanepeur'rfi rroro*a

i{flo,rriptrsar{r{flBOIITuqecItoNII{pa]II{OEIIAIIaS0IIaX'flo4po6nr',rftalIaJII{'?3TI{x
rra6nro,qctrlria (n rou qI{cJIe I{ Ilarllrx "oi'-ont""ft' 

ouy6;nr'rHo:-Tlt:]"T-rr' 
16^l)

;;;;;;;; Hrri,uauoln n np' tZOl' J}'rno rrafiAel{o' qro nan otrrl'{qecHrrl{' ran

14 paArIororo*,u "o"'*t'po*t 
(xopo'te 4'5 c'tt) i";]]liI:":r'rrLIBacr 

3aMerrILIe

(i;ryKryaqurl c xapaKrepni'rr'r BIleMeIrcM llol)'IAHa cyron; olrcrplre I'I3}Ieuerlufl

paAl{oflorona He Koppe""py'o'' c lrelre"e"oifl}Tll orrrl{qecHoro I{3Jly'reuus' An-

1.oI(o]]pcJlflqltourrsui a,,ol,,r, IIoItaBaJI IIaJiI{IIIIc S-Auegnofi fiRasntrepuoAI,Iq-

rlocrlr Il I,ISNIeHerIlru,t ,to" 6'necna,'rax r't 'rrutroitnoir uo;rnpngaqlll{ R olrrllrrecxoll

o6racrr,r. I\[aHcutrraJlr,IllJe I]eJIlIaIlI]II]I IIoJt,Ip]I3aI\!It,I lr ,i971-1972 rt. cocTaB-

nl,lru 1"2-L5'16.
CmorrLlatg7tnoLgT4r,6nccxoJ2STIIoqT[I]\IoIIoToIIIIotitl,ra6eran,alr

IgTtt-Lg15 rr. tror(aBr,r,aJr rrlrirrb ,ru6orirr,no, mone6ar'rirn oltoJro v'- 75""it'

osnoupcueruro traAa,Jr ,' "o1o,1,1"^*Y:::,T""'fTjrtHI|,,iLrY."""I{L{erpoBbIxoor,,ai [20,l rr n tlrL'[pattpucltott ooflacr
If n,.rlr rra6.nroAeirlrfl ;runeiuroii nolnpnaaq,r'r o,l 287, nr'rnoniiIeIIIiLIc B

ceaor{Lr L')72- 1"g7;"*^ 
"ffi7i-[97i rr'l trpI'1r]eAcIIr'I rla pl{c' 2 ruec.e c r[o-

roeJrenrprrqn"*r*r "rorro.r*r*r 
6necxa, troJryrrerrrrr,rlrrr Jlrorr'rlt L22l lI

lturty.urI,Inp.[23].Bo.neepallrll.{erra6nro4crtl,rfl]]011{'rIl{Bc]]o,TIItYFtlrultarra
,, ntri iioi * ,uoopo,'["' "o d'q' 6 n I20]' lrla pnc' 2 ortcl)'or'-l]]-l i:^]:I':
oc,u.6.,renr,'r ornrr.i'-iji-2g7 rra6nroAaJlcfl pocr cpe/uIl'I'{ slrarICIIuu crerlellrr

IroJrflplllat{t'Ir; o nli'o"'c 1974 r' rlorlflpl'I3o'i'g 
^n""'fra 

rotrru 30%' Me;rtgy

i.I3I,IcIIe]rll,Illll CT.lt0Itt,I .IoJI,Ip}I3aIII-II' ,l llorjrll\llotll]to..o yIJIa ]I\'IeeTc'1 c,[a6afl

l(oppeJlrlqlrrl 
6
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Pue. 2. Ilalretteutln crelletttr nolrr{prt3arlnr (a), .noarrqrronuoro- yrira rri,rocriocl 1o,rflp,1Ja-qrr, (6) B 1972-1974 rr. u iraMeHcrirr.q 6rrec*'a'(r) v oJ'zsz n tcirJ si'a,rr.
a, 6: cBerfll'Ie fipylHl{rr 

- 3, fipecruHfi 
- 

y, cBorrbre rpcyr.olrbr{r,rr{rr 
- O, rel*rr,re rpeyroJlbHrrgrr 

-R, reMIIbIc r{pyBlllr 
- 6ca {uusrpa; 6: rpy}ItHII - OoroolefirpnuecHuc rra6rrogerrufi Jfrororl [22J, rpey-

roJrbrrut{u 
- Hrrryuu u gp. [ZS]

B anpere 1975 t. n Hpuuc*oii acrporfr.rsr.qecfiofi o6cepnaropr.rr,r 6r,rnn npo-
Be,qerlbl ItoN{rIJIeI{cHbIe Qotonterpl{qecHIIc, troJrflprrBarlrloH}rbre u paguona6;1ro-
\eiltrrr oJ 287. flpr,r arou B rroqr.r, fiorAa Ha6JrroAailacs.nlrnefina.a 

"orr"p"ru-qun, 6necx o6r,erra B rroJrocax B v v oueHr{BaJrcfl rro cyM},re orcqeroB jlo Bcex
Har{aJrax-[oJrapr.rMerpa rrpr,rBrrsHofi H 3Be3[e cpaBrreHr{rr f no napre B. M. Jfto_rcro, 

Q21.._ lyn orof,r sneagnr Jhorr,rfi orrpeq-errr.rr V : 14ry70 t B - V :: + 0'T45._- Peay,urrarri_Irtrrrrj?\ r[ororrctpr,ruecxrrx ua6rro4enr.rfi upnnegerrr,r
ll16Jl 2. Itpoue roro, B. B. flpoxodreroia r 4p. Ipouoa#-u"o ,1,oronr.ip*
9J_ ?q7_ c ror,roqbro rerreBr,r.Br{oHrrbrj ycrurror"" itaO iZjrl.^piaona6nrogenraaOI 287 BeJrrrcr, rra BoJrrrc !,85 ctt, Er[arronrrn u Ap. c ror{orrlbro ZZ_nn.riluo"o
paArdoreJrecroua PT-22; peayJrrrarbr rlx npr,rBoaircn B t25].
^- El-pr'rc. 3 [oHaB.aH -o6quii xoA rr,Me,eHrrrr naparrerpoB rroJr,prr'ar{rr{ol 287 Arrrr ceaoHa 1g74-lg7s 

"". B.,recre c pranrenerrururi 6recra no [22]yrro Aarrrrbrr{ us ra6il. 2. Puc.4 [aer Ae:rarr,ur,u,l xoA 0rr,rx H{e BeJruar[E ]r treptrotr

J.D.
24{0000+

2507,30
25L0,27

15ry40
75 ,t 11

+0T35
-l-0 , 31

12, IV *
15. tV
16.IV

2515 ,39
2578,28
25,1.9,28

15,52
15,63
15,60
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//00 /200
J.l zr////000t
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Pnc. 3. To xte, rlro II ra pfic.2, AJIfl cesolia 1,974-1975t,
CBerflr,re fipy?fir(lr - EaIruLIe ta6ri. 2

puc, 4. .Io 1xe, qro 1r rra p1c. 2, a rropl.roA r(oMrrJre,1gligx IIa6IIIOAe[[ii B afipeJlc 1975 t"

0,6: TcMrrbre fipy}Irfitr - lJ, ripecTut(rI -y; 6: TcMIILIC fipy]I(I{II - 0OToaIeliTI)['IeoXue HaoJlrOAellufi JIloTo-

rc lzzi, cBerJrbre - Aalnrbrc ra6r. z, ToarHr{ - TeJreDrr3LroIIIrbtc tta6ntoEelrltrr B.B' IIpol(oo]'eBoii u Jlp'

RoN{rrJreRcHbIx IIa6rIIoAeIII,II,i B allperle 1975 r. tr4a pucyrutoB Bl{AIIo, 'tro B L974--

i9it";. 6;recx o,l 287 lIcEtIJIcfl AoBorIbIIo cla6o; 
-aa'tetuo 

o6rqee ocJra6rle-

,r" 6r"c*u oT L5ry2 \o l5ry7, rra l(oropoc HaJIoHeIIbI He6oJlE,ruue (uynryarluu

""pr*." 
Of t-OiZ. it ^;p;"; 7974 r.lno 4otoar""'p1"::lll'ua6moAenn'nNr)

rraMeHerrr.rr 6necHa t .;d;;; it O":2. 
'B rorlie repr{oA (uapr-aupem 1975 r')

r,ra6JrroAaJrr,lcr) I{B}rerrcHtr.fl crenerrlr floJr.flpllsalIuu 91_30 
go 5% I{ IIoBI{qI{0HIIOIO

t;r; 
" 

or 60 ,.o 120". FIa6rrroAerrr,rfl B arperle 1,975 r. rro*a3DrBaror r(opperltr-

uI,IIo}Ie}It,lylISNIeIIeIIpI,fIIllIcTcIIeI{LIlfoJIEpusaql{ll}1tro3IIuI{otIHoIoyIJIao

Prre. 5. flttarpamua^ Ilo])11ll.po-
Balnll,tx I]apaMcTpoB utoltca g :
:rrcos 2b, u-Psin 20 no
ra6rtogenttnu OJ 287 B altpeJre
1575 r. I
TeMHble Hpylnrn - tta6nroAeruts B tto-

roce B, cBerJrbre - B rloJloce y. CTper-

HaMrr cocAl{Irel{br ria6rloEeHun B rro-

cJreEoBareJrbrrble Earbr (Aaur o6oana-

ueulr qlr{pauu)

clrr,rcl arofi noppeJrrrr,\Iil{ pacfipllllaelrcf lla ll]Ic. l-)' Iia I(OTOp0]I IIpI'IReAelIa

Ar{arpa}'IN[a lIstIeHeIIlIfl llop]{llpoBarlrlr',Ix [aP;MCrpoB c'r'onca q lr tt' ]toneq

;;;;;p; rl,Ir.ilroft rlo,rlflpll3aII,-I{ onI'IcLIBacr IIa ,roft Ar{a,pax,r'Io rourl{ 3a}In-

ilyryro Hl)lrnylu co Bpcxle;lcrl o6\o.la nop'li1Ha 7-'J 
^',ro,T,; 

,3'o 
ol"'tl,t 6rtraxo

i*'r.,ir,iri"p,,rrny B n1ci,i, rrai,rleirru-\4y l(rtrtrtattorr rr lttt. lZUl It3 aBroltoppc'-Ifl-

rlr.orirroro alraJrrlB.r na6riro,ilerrr.rft L972 r. I'lnrcpcolto o't'N{erllTb' rrro B alrpeJre

t'gzs r. pa/(llorroron oJ 287 tr{eIIflJICrl c 5ilnattl',lM xapal(repllllM Bpen'IeIIeM'

trtrarq arraJrtrrs ua6Iro/IeH[i.t nr,tirefirroi;r trOJIfll]IIsarII{U oIITusecHoI.o I{BJIy-

qerrl,Ifl OJ 287 rIpI'IBoAlir It crleAyroq,lll,l BIJBo[ilNI'

1. o.rcyrcro,,c ,toppe,,,,{l4l{ Mo}Itl{} I{BIIeHeH]4'IN{I{ 6ilecHa I{ IIoJIflpIIBaullfi'

o6u1ee Aro O"r" o6,t exron Aarrllollo TI{IIa, AOIIOlI{feTcrI cJIyqaEI',IU SHaTIUTeIL-

IILrX pISMeIIeIruii rIoJIflpI{SaqlIlI [p!I [ocru trocro'{HrroNr 6flecne'

4l
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2' v o6renra ua6rro4alorctr fiBa,r{,,epuoAr.rqec*,ne ,,orcoa,.vrx,,uHefinoiinoJIflpnBar{rlu (a uo [20] v 6;recxa) c xapar{repHbrr.r r{r{r{Jror{ roprrA*a B Auefi.'[4uorga B reseHHe ral{oro qI'IHJra BeKTop rroJrrrpr{tsarlrdr,r otrr.rcbrBaer Barr*r.ry-ryro Hpr.rByro.
3' MaHcuuaJrblrble 3I{aqeHrrx cretreur.r noJrrrprrBarlurr r{oryr gocrr.rrarr, 30 91, ,crorr, 6onr,rrr're crerrelrrr ro.rrrp,rBar{r{r,r na6niora;r;.; 

-;;.;;"o 
rorAa, Kor/(a6necx o6rexra 6rr.n 6,rrraaox * oirrrrrr*-urbr.roilry.

4' flapauerprJ rIo.TiEppIBaIIIrIIlr orrlrrrecHoro I,rBJryqelrr.r.E rre [or(aBbrBalor Ba-BLICI{MOCTIT OT AJIr,rrrI{ BoJrrrbr.

:J. ON 231 : BZ l,lg * 28 : trV Com. Eror pa4uor{crorrHr,r*, oro}rr.qec,_BJIEIIHI,Ifi C fIEPEI{EHIIOfr ANES4Oii W COM, I,I,YYEI{ CYTqCCTBEIIIIO XYE{E, 'IEM BLLac rr ol 287 . FIa*rn na6nro4euia.s iluHefrrioit 
"o;;prr;;i;r{, Brrrro.rrHe}rEr,rea t972 r.' ,'oHaBa,br Ha pr.rc. 6 nlrecre a-orrorrrlrMr,rc.fl r{ rorry }rie ceaouy ua6-IrroAelrr{EMrr llrrpnrrnarrep3 r,r l(p. t261. B ,1"r-;;t;;;-;;;;"" rroJrnpr,rBaru4pr

xrf##"orn*B-rrpeAerrax 3-B%; rroBr{qr,rorrnnfi yro.rr r.it"""" AoBoJrbrro MaJro.5'rt'/D r' rloJrflpl{3ar1lrn 6una oxoJro gg6, a troBl{ilrronrrlJft yro.n rBlren.n.rrc.g 6o-ree qeM ua 50o (cu. ra6r. I).

4' Bz 1215 + -?0 : oN 825. flo4o6r'ro npeABrAyrr{erry, Arirr}rrrrfr o6r,crtrTaH?rie rISyrlgg [oBoJrbIio ltano. CouocraBJreHI,Ie iranruirra6rrroleur,rfi c raHrrrnr{r4
f\rrrj.":I:,::T::l 

.*o s 1972 r. crerrelrb rroJr'pr.rsaqr,rrr trrerrn.,r.or, B rrrrrep,aJreJ-l %, rro3nrlr{orrrrrrft yrou - or 120 no 150".^B lg75 r. no.Trflprr,arrr,rfl Merrrr_rracL or 7,5 4o 3%, a yroJr - or 150 go 170" (p;.. 7). 
-'""'

5' AP Lib :pl(s rbr4-24. Ioxrnr,r,i o6r,ent Ap Lirr ua $ororpar[,axBBIrJTfIIU{T gu${yauuu. Couacno [/+] ra.lo c pa3r{epo},r 16,, nrroclu cnrr,ie g0 
96clrera B gua(rparlre ,7" B .,oiloce r. .{q1g"oe crreqerrue, nait4er,noe no .rr[rrr{rrMrrorJrolqeHr.rrr raJranrr{r{r,r,_paBHo 0,049 [4).IrIs_aa 6o;rrruroro ro]r{Eoro cnJrorreHr{.'ycJroRrrfl na6rro4euux o6r^exra n Hprmy BecbNra ,raoru"ooprrl.H6r; eAtrrrCTBeE-Hoe na6nroAenrae B Mae lg72 r., sr""ru c.AalrHbrrrr{ ua 126l 

-troxaBr,rBaer, 
qro

crefrerrb troJTfpr{Bar{r{r{ r{sMeH.Eercn or 5 go | %, , oorrrlrtnriuft yro.n _ 
"; iA}4o 28' (cu. pnc. B).

6' llz 1101 + 38 : [Iapnapnn 42r. pa^r,ror.rcrovuux 82 rlot + BB oro,i-AecrtsJrcr{ c raJra*rr.r^ofr.ntB = 13'", Rxognqert n r(araJrorrr IinlrxHn ri lrrp""p"_Ira. Jllrueiiuan rrorrsplrBaqr.r.s o6r,exra r_raMep.rrJracr B. A. laren_Topuonr r.rr,r E. B. CeMenosofi [2JJ , Vruptrx r,r Ap.lSf , "n. "" ";;^';;io"ro.o..rr.rr B ra_Jro ra,rraxrrrxr{ onpeAeJreuo Hpacrroe cr,reil(errue z :0,081,
Ilo 4arrnnu [5, 27], nLrredua" rroJTflprraaqr{ n e lg1}- tg74 ru. r,r,MerrrJracr}or 0,5 4o 6 9ii ; rroBxr{ro}rHrrfi yro.rr on",rir.r, or I50 uo s". Hu,or' na6,ro4eulra1975 r' (pr'rc' 9) Aaror ry ?r{e ar{trJli,rryAy rrBMerreHr{fl crerreHr{ noJrflpfiBar{r{r{ urr r{ec^orrbno 6o,,rmyro ,qJr.rr tro,rrr{nonuoro yua (120_26i. X;;;;;il.;BpeMfr r{,Mer{eHr{fi noJr,frpr.rsaqr4rr - trop.EAr(a oAHOTO-gnyx 4nefi. ip;;-;;;;;rrarrrx ,a6.rrroAeuuft ea 17.VI lg74 r.. aur.rurrri'y;;p;r"; Ap. i5l #;;ffi;:rqyro Aary yKasbrBaer ua xopouee corJrac[e 4anuux sa6nroAenurz rax g"iraCTEIIEHI{ trOJIflPI,IsAIIUXI IAK II [JIfl IIO,IIqIIOEHOTO YrNA. 7IA HAItrIIX UA6.UrcgE-rutfi c'iregyer' qro y B2 1101 f 38 creneu' troJrflpr{Bar{r{u }ro,{er Batr{er,o yrferr.,-marr,cfi c pocroM Arrrrrrbr BoJrrrEr (cnr. ra6n. li 4auri'e ,u g.u igTf 

"i.- fir-Rr'r[u]\{o}ry, ero o6t,.scnfrercrl pocroM c 4runoft ,o""uiu*ru4"o'ooooropuS0BaH_
I,OIO r{sryqeHr{rr or}rocr.rreJrEr{o apxor,l raJraHTr{nrr n o6qee perucTpr{pyeMoeH3JyrIeHIIe.

7' PKS 0735 + l7B: oJ r5B: yRo tz,,z,,z. flospo6noe r{cc.rreAoBa-Irrre otrTr{qec^oro rrsJryrrerrr{.* AaHHOTO o6,rexra lpoBeAeHo i(Up"nar.ro}.r r{ Ap,[3]. IIo a6cop6q,ourr,::y^lr^TT"* tt,re liil,, : 2798 A) uafiteuo Hpacrroe cr{e_rqeHr{e z : 0,424- nalr6onrrnee ui r.ramepeH}rbrx 4ur o6renroB ororo rurra.Tau )rre trpr{BeAer{br peByJr6?arbr c[orolrerpr,rvecnrrx r,r troJrfiprdBa]IrroHr.rr,rx
/r8
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Puc. 6, I'lauettettt'tn crerlelrl{ lroJrrlpt4Sttlllll'l
(a\ u noalTtUlolrttoro yr,rla nJlocRocrlt llo-
irprraallrrrt (6) y ON 231-\V Corn s 1972 r.

TeMHbre rpy)HHIr - IIa6rIoEeHufi IllrpnrrMarrella I,I

tp. [26] 6ea t[utr,pa I't B rroJloce B coorBercrBcnlroi
Hlccrufir{ Ir rpoyroJlbHut(ff - IIauIr{ ua6ltotrcttttg
B rcx E(c rroJrocax. Bcprl{HaflL}Ible aleproqllfi y(a361-

Balor BeJrl{qr{I{br cpeA}IeHBaApaTIGIIbIx ouru6on

.Puc, 7, To ttte, qro rI Ha Pr'rc' 6,gll ON
325 : B2 1215 -l- 30

Teusrre u cBerJrble Hpylririu - ua6ltoAelllrt IIITpflTT-
Marrcpa rr Ep. [26]

Prc. 8. To nte, qro I,I rra pIrc. 6 rt 7, Ars PKS
15t4 - 2zr : AP Lib

p,%,6

4

/20

,0 1

/50 dJ0 3J0 /0,f0 / /,f0

Pnc. 9. I{alterreulrrt crerrcul'r rIoJrtrpr43al{rrlr
(a) r noarrqtroHrroro yrra rrJtocrtocr.rt rroJIfl-
plr3ar{rul (6) V B2 L101 -f 38 : Mapxaprrr
42'1.

I{pecrr.r}tfi - Harrlrr na6nrogerrua 1975 r.; cBcrJrbre

Hpylr(Hr,r - Earrrrbre Vurplrx ll gp.[5]; reMEbIc Hpy]It-
rtrr - EaHHbre laren-Topna n CeuenoBoii [27]

Puc. 10. To fite, qro I,I ra pnc. 9,9nfl PKS
0735 -l- t7B no Eaulrlr [a6J]Io/{cllurr\t

p%

/0

,t

e

t7,, q//t

/zf0 /J50

4011 ryzf
l\. 2 44/00t/*

42,t 4,10
l\ 244 /000.

/qf,q /tJr
Jl 244/000"
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Ha6JIIoAeHuft, Brtnotuelrrrbrx B 1972-1,973m. ]lnecr o6r,exra s uoJroceB MeH.EJl-
cfl B npenelrax 15,3-16f7; crerenr norrflpngar{urr * or 5 go 31 o/o (!),arroarr-
g1ro.yunfi yroJr or 170':-10' lo 1{5". cxopocrr, r{BMeueHr{.rr 6necxaypi(S
0735 + 178 (cpegu.E.fl cyroqHarr llapr{aqr.rx ineagnofi nerlrulrur,r) cpatrrrona
c allaJroruqrrofi ne.[n.rlauofr 4nn OJ 287 . Orne-reHnr,re cnoficrna o6reHra tro pfl-
Ay rlapaMerpoB - paccroflI'Irrrc Lr cBerr,rMocrrr, Maxcr{Manr,uofi Berr4rrt,rge froJrfl-
plrsaqr{rr - trBJr.frrorc.s SncrpeMaJrr,HLrMtr ll.rrfl Bcex o6t,eHros runa BL Lac
I{ A_e"IIalor Hpafine }I{eJrareJIbITbIM ero BoB}roir{rro 6oree 4eraJlbrroe I{ByqeH[e.

Harulr lra6,rrogerura (puc. 10) uoHasrrnaror, qro n {enpale-arperreigT5 ".na6,rio4anocb TIJIaBl{oe yMerrrrrJrerrrre crerreru,r rroJrflpr{Bar{r{v or 28 qo ttj o/0. Ifo-
auquortnr,rfi yroJr n;rlocxocrl,I rroJrapr,raaqr{rr nllr,r DToM Lre}r.EJrcfl AonoJIt,Ho cJra-
6o - or 150 qo 137'. tr4urepecrro orlrerr{Tb, rrro arr{ BHaqerrr,rrr troarrrlr{oHr{oro
yr.rra HaxoArrrc.E Brre HrrrepBaJra ero rrar,reHer{wfr n 7972-1973 rr.

3aHrro.rerrne

B peey.rir,rare aIIa.rII'IBa nlrueiiuoit noJrflpr,raarlr{r{ oilTusecnoro uaryqeHr.r.E
o6r,ex'ron rltrra IJL Lac (xart ro [an]nrr{ }ral[rrx ua6"nro4enr,rfi, ran tr rro AarrrrbrM
na6rro4elrr.rfi gpyrr,rx anrclpon) NrLr nplrxoAr,rI,r K cJreAyrou{r{N{ Br,rBoAalr o cloi,i-
cTBax I{x uBJIyrIeI:IIIfl .

1. IJceu o6r,eH'rarr .J,r.oro rrrrra npr,rcyula 6onr,ruaq r{ uepelreHr{afl r{an rro
Be.lIrlqt4IIe, TaH I,I rro rranpaBJrerrr,rro.ulrrreirrrafl rronEpr,IBarIrrr{. 1\,laHclllrarr,nrre
Be"rru{rrilrbr Eo.[flprr3alIilr,r - ,qo 30 % - csor,lcr,nerrnbl B oc]rollHoM TeM o6sen-
rart (OJ 287, Pi(S 0735 -f 178), y Koir.opbrx nKrraA r{BJryrrer{r{rr uporaxterruoft
o6o.rro-tntl upcne6pelriI,rNto tr{aJr, a a6co.uro'urarr rrJ)nocrrr a4pa oco6eirrro Bbrcor{a.
Crons 6olrrulte BIIaqelrl,Ifl crcfreir.l no.urrllrrBar{r.lra rpe6yroi, B paMr{ax crrr.rxpo-
rporrirofi r{oAeJrlr, oqerrrr nrrrcoxcti,i c:renerrir yloprrAorrerrirocrlr }rarHl{Trroro troJrfl
n o6rt acrrt o6p aa o n alr r,rfl o[.rl,Irrccxo r.o .l,r 3.u yqerrl,r.rr.

2. flapauerpll noJrrlplrBarlr,u,l orrrrlricoHoro r,rBryqelrr{fl rrorrru rre BaBrrcflT
or l{JII{Irbr BOJIIIJ,I. Ile6o",lr,uroe IlaACrrr,re crelrerrl,I rroJrflIlr{Barl[I,I c pocTo1t A.Trrr]Jr,I
BoJrrrbr lroir{er ua6;irogarr,crr y re-( o6l,cH.ron (uanplruep, B2 11,01 -l- 38), y xo-
TOpbIx l[OJIfI IrI3.[yqeilItrI aIH'II'IBIIOI.O ,IApil B IIO.rIlIoN,I I{S"rIyqeIILII{ CpaBHUTe"ubIrO
HeBeJrr,rma u Balrerno vllerlr,rllacrcrr ]l Airrrr[iono.[rroBoi,r o6.iracul.

3. Ll alrenerrrrn 6;icctitt rt rrapa]Iillpol:] Eoirrrp]raar{rrr,r rourrr rre r(ollpeJrr{pyror
N,Ie,'ruIy co6ofi. lulrrorAa (O,J 287, 1975 l.) rra6rro4arorcs 6o.rLurue r{gtr{crrerrrrq
BcJ-tI{tItiIII{ lI rlilnpaB,rlelrl.rrr noJrrrpr,r3at{lrr'l rprr rorrrr{ rrocrotrurroM 6tecHe.

1r, l l.apartelprr rro.Tlrrl)lrBi\r{ur,r (c,rerrerrr, no.rrflpr.{Baqrlr,I r{ rroBr,Iqr{ounr,rit yrol,
I'IJII'I Ilollrlrlpollillllible lrapar.lCllJ]bl C'r'onca) lre rroHaarrillaroT BBarrMl{ofi noppena-
qrlll 1tt1 l(JII,IlrcJIl,It.lnx IrrtrL)pRa.rItt\ llllellClrt{. 04uaxo B IIeI{oTopr,re ncplroAr,I
ua6;rtoAacr:cfl rlBari,\IocllrBr, nleliAy lrBuoirorrrrrrlrrrr itrlrx oapaoneipoo. lrino14a
(OJ 287, ailpc.rln 1975 r.) Dra cRflBb ll,r3Rar{a cr,rcre}rarr,rqecnrN{ Bparqegr{eM
Iler{ropa;nrrrciiuoi,i rJo.rlrpr.r3a[\rrrr. Xapaiireplrr,rfi nepr.roA Tanr{x r,rarrerrerlnii
Ara oJ 287, 6tultilri,1 n 8 Alrrrii, rro-BrrAr{}ro},ry, ntJrrrrc-tcrr Aocraroqrro ycrofr-
TItrIBbIN'I.

Panee l{rlnl,rarrolr u ltp. [20] 6u,,ro nc-rrtaealro, rrro 6r,rcrpr,re Hore6arilrn pa-
Ar,ro- r,r oflrr{rrecxoro r,rSJryrrerrl.rn o,l 287 ire yl[oBJrer]lopflror pacnpocrpalret.rrrofi
['IoAeJrrr paclu]rllflrox-U,txcl o6;taHoB Ile".Irrri.rIrrrclrcnr{x aJrer{rpor{oB [28]. Oure-
qctrHoe BLIme IIaJrl,Iqre 6olt,trulx ItBrlerrerrr.rr,i no.uapl,rBar{r.{}I [pu orcyrcrB],rr.I
ugmenerurft 6necna raHir{e ric yHJraAr,rBaercrr B parrxli ranoft uoflenu. ,{eficru,r-
TeJrblro, trocrofrllcrBo 6,recrtar cBrI11ereJtLCTByer o rrel,r3r{errlo}{ qucre peJr.flTlr-
BrlCTCr{r{x sJrenrporroB, r,rSJryrrarolr{lrx B Ar}urror,i o6tactr,r cleHTpa. Tor4a e4r.ru-
crseusoii upr,rur,uoft I4StIcl{e}Ir{.rr ;nuueiirrot rroJrflItrrBar{rrrr rro HarrpaBJrer{rrro
I{ BeJII{sl'rHe Moilier 6blrr, lraMefleHr{e BI,IAI,I}rori reolrerplrr,r rrari{lrrgoro uong n o6-
Jracrrr reHepaqrll4 Iz3JIyqeHII.E r{, B qacrr{ocTrr, cpc,t[]reto HanpaBrreEu.fr r4 BeJrl,I-
quHlr nonepe'ruofi n Jryrry aperrtrfi cocraBJrriorqefi no.ns. 'I'anr.re rr31{er{egr.rfl xro-ryr 6rrrr, cJre/{crBr.re}{, Hanllr,rrlep, Bparqer{r,rg Hexoroporo o6teua n o6nacrn
BOSrrr.rH}lo^Bcrrr{.a I{sJryqerrlra (arranor MoAeJrr.r (HaHJrorrrloro poraropa)). Cyqecr-
BoBarrr4e B-4uenrroro RBaar4treprro4a y OJ 287 u quxrr.rrron- r{B}rcgerrr{e Begropa
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rraHefiHofi rroJr.rrpr.rBar{rrr{ y aroro 06lrexra B anpeJre 1975 r. xar 6y4ro 6rr nog-
rlreplr{Aaer uo4o6nyro rpy6yro MoAeJrb.

Anropr,r Br,rpamaror 6larogapuocrr, L A. ItosJronofi aa nomoqr, n o6pa6or-
xe na6rro4erlnfi na 3BM n T. [. Hmruarry, B. M. Jhorony, B. A. E$auony,
H. C. HecrepoBy, B. B. fipoxorprenofi sa coo6rqenr,re peayJrbraroB rrx na6.nrc-
geuuft go uy6ruxaqlur.
I-Ior6pr, 197 5 r' .

,Ilurcparypa
7. I{inntan 1'. D. ht Variablc stars artd stcllar evolution. Sherwood and Plaut (Eds.),

(IAU Sympos., N 67), 1975.
2. Oke f .8., Gunn "r. E. Astrophys. J. Lottcrs, 1974, 189, L 5.
3. Carswell R. F., Strittntatter P^.^A., Williants R.8., Linntan T. D., Serkowslci K,

Astrophvs. J. Letters, 1974, 190, L l}l.
4. Disnell .\t.,--Peterson. B. A_.,Rodge,s A. W. Astrophys. J. Lettcrs, lg7\, lg4, L 79.5. Ulrich, M.-H.. I{in,tran 1'. D., Lynds C. R., RiZk; G. 8., Ekers 1i. D. Astiophvs.1., 1975, 198, 261.
g. Elfurrors tO._C., Illo.rocu;oii H,,44. Acrporr. l1rpn., 1g72, N 710,2.
7. lllnroccnott_8. M., E,!,uatoo-IO.-Q.-Y"n. Iipr,rricxori acrpo6ra.' o6c., 1972,4b, g0.
8. E.fiu,rtots IO._C_.,-II[axo.utori 11 . M.I4aa. Iip-r,rrrcHoii acrpo,fr,ri. o6c.,,l,bl4, SO, Od. 

-

.9. IlIax_occtcoii- 8.. l,!., Erfu"uo,:_ tQ. C. l4an. Iipr,rucxoii acrporfrta. o6c., tgi76,'i4, gg.
70. Baldw.in !..1 ,, !uy.ltdge ll[. E., Robinso, L.8., Warn.pier"E, J. Asirophys. J.'Lct_

ters, 1975, 195, L 55.
77. I(irun.an 7. D. Astroph-;'s. J. Lctters, 1975, lg7, L 49.
72. Visuan,athoz 1y'. Astroph),s. J., 1973, 179,1.
13. ,I{oat6potututr.^8. A_., E.a6o0x,attnrtt4 M.It., f aeetrToprt, B. A.,l.Elreau< C. ilI . Acr_

po(x.rar.rna, 1571, 7, 417.
74. B-ertaurL Ch., Wlerick G._, Vcron, -P., Dumortier 8., Bigay f ., pattnal G., Duruy M.,

Sneuslttl P. Astrol . anrl Astrophys., 1973, 24, BS7 . - "

75. MiLone Z. y''. Irultl. Astron. Soc. Pacific, 1972, 84, 728,
46. llnsinc 1i. Aslrolrlvs. J. Lotters, 1970, l5g, L gg.
17. Bcrlau,l ('h-., Wlcriclt_G.;_Veron P., Duntortier 8., Duruy M., Saeusky p. Astron.

arrrl Astrophls. Suppl., 4.973, ll ,77 .

iB. llontuno d. l'lern. Soc. asl,rorr. ttal., 1971, /t2, 57.
79. Tritton I{. P., Brett /?.,4. Olsorvatory, 1g70, 90, i10.
20. I(inntan 'l:. D., \ordte. !.1.'. C., Cotiltlitt E._ry.; Andrew B.IL, Ilcn.uey G. IL,

. Macleotl J, M., lltedrt, W../. Astlon. J.,7974,79,A49.
21,. \-iekc C. H., I(inntan _'l'. D. As(rophys. J. Lettcis, 1971t, lg2, L LlS.
22. II rcnttrit B . ll[. Btott . <J I op1,l1srlr1y,1s-jrBC3]Ir,T), lg7 6, iO, 245.
23. Kiltuch,i 5., 1'abat..a Il ., lt[ikanti !., I{auano N., I(auajiri N., Ojina 7., Tomi-

no I(., Daishiilo T., I(ortno lf. Publ. Astron. Soc. Japan,'lg7\,ZS,bbfi.
24. .llporofiwca B.8., Eptct;t:oca f .8., l'oa.aatficruti Cl . ft., AAp,o,netmo A.II . Hac,r.

to,rr, c,28.
?1.. \r!,u,ou B. A., Mouct:tc ll. 1., Ilcottepoc .II . C. Llacr. rou, c. 68,
2b. Strttlrttotlrr P. A., _Srrl,,,rrs|i l(,, L'0t:s1.tll R., Slcin W. .4., Merrill l(. M., Bur-

lLitlgc E.ll,I. As{rophis. .l . T,oLtols, 1972, 175, L 7.
27. lacetrToptt. 8,. A-., Cctrttroatr E. B. Actpott rprpr(., 1974, N 838, 1.
28. LatLn, IL uan r1er. Naluro, 196C),211,7131-.



AITAAEIVIVfl, HAYTT CCCP

E 3 B E C T Ilt fi I( P bI M C It O fr A C T P O O IUI 3 U q E C It O fi O E C E P B A T O P I4 Irr

Toirr LVI, 1977 y

N{HO|OTIBETHAfl OOTOMETPT4fl
TAJIAITTI4TII{ iVI.\P}TAPfl FI 298: IC II82-4

JL IL ilIerrn, I{. !L llpouzn

IJpi.rnclour,r peByJlrJrarr,r r.rccJrcAoBiirrrrfl {ororrerprruccrroir crpyr{rypr,r raJrarrrr.lltr{ tr{ap-
r{apan 298:IC 1182-tt B y3r{rr.1i {r.rrr,rpax (Ir$ :3600, 3730,4400,5090, 5280, 6090, 6600
,i,7400 L).IIonasarro,.rro r ro.rrv6r,rx rr rfrro;rc,rorrbrx Jrvrrax oxoJ]o ,rApa rAJraxTr,rxir r'r1leror-
ctI I{oIry{oIICirqrrr'r. Jiort4erTcarlnrr r.r rleHrpaJrLrroc rcJro o6paayror DLrrEIryryro crpyr(rypy
B rrallpaBJrclIIIII xopol[o r,Ii]nctc'r'Hoii roJr]I5oii crpyrr e'ror:r raJraI{uII{rr (puc. t). flory.1s11r,
pacllpoi\cJrcHlre DIIc]r1'rrr'r rr 3DC3/(rrLre Be,{r'rrrrrrrbr rlcrr'l'paJrr)}rofo TcJra 1r riorrAerrcaqi{rI c raJran-
'rr.rrir'r 11 trpxapsrr 298 (prrc. 1).

14ULTICOLOUR PIIOTONIIITItY OF TtIll GALAXY r\lr\RI(ARIAN 298:IC
lL82-4, hy L. P.lfetilt, L L Pronik.- I]hotornotric structurc ol thc galaxy Marl<arian
298 : IC 1182-4 has bccn iuvcstigatcd usirrg cight rLarrow band llilters (Ieft 3600, 3730,
4400,5090,5280, 6090, 6600 arid 7400 L). IL is shorvn that near thc rincleus oI the.galaxy
thcrc are coudensatiorrs in blue arrd violcI rat.s. 'lhc condcnsations and tlie central botly
form an exterdcc[ stnrctur:c irr thc clirocl.iou oI *.c11-]irLorvn. blue jet oI this galaxy (fig. 1).
Spoctr'a1 on(\l'g)r dintriJrution arrrl stollar magnit:urios oI t]ro cerrl,ral botl1, anil coirrlosatiort
o oI tht galary r\,itrr'l<ai'iarL 2!.)S bocn ohti,irrt'd (lir. i).

la;rariruna ilIapnaprn 298 : IC 11E2-4 flaBro orr{earerra, HaH peaxo BbIp&-
)lic)r.rrrafr rrcnyJrrrllr{afr cl,lcrcr{a. IJa 1rI'Ic. I ora ranaHTr,rHa BocnporrsBe[eHa r{3
[1], rlo orra B cuoro orrellcAE 6r,r,rla ncpccrrrrra c Hapr llaroMapcnoro arJraca.
Corracno Cl'onrclrry, Itoropl,rfi cr,rcrerrarr.rBrrpoBaJr Becr, Ilauee [o"nytrgurrt l 

^ta-Tepr.ra,rr ]1o r,rcc,r]c/loBarrr,r]o crrcrerrbr 1c 7182-4, orra HMeeT qe]rrpaJrbrroe cry-
uorlrro (, 3rlc3/loo6paBrrrrrc Ao'r'a.rrr.r c, d 7r e i.r Auodlysr{yro cTpyro, ca}{afl flpHarl
rlacrTr r{o1'opoiii 1,, HaH 6r,r ur,rrexae'r' (rr.,ru BrcHaer) r,r3 r{errrpaJrrrrroro TeJra o.
Ila cur,rrrHe, [oJr-vrre]rr:ro]t liaage Hit20A" rcJrecnole [2] , urgno, rrro c rrporr{Bo-
tro.uolr{r{or4 crpye b crollorr,r oT uerlrpa"rrr,l{oro cryrqerTrrfl a r{Meercfr cJIa6oe cBe-
ltollirle S-o6paanoiir tiloplrr,r. Tiur ;,rtc r.ronirro Batr{er}rrrr, arro cTpy.rr b rrepanuouep-
Ha IIO flpItOCTII I,I IITO OIla TTIIICTCiI lt0 lieTa;IiII e , yCI,IJII,IRafl CBOIO flpI(OCTL B6ilI,I3[
AeTarlllclrAeTaJrciidr,re.Cpannerrrrep].rc. l,an6 rror{a3LrRaOr,rrrocrpyflI{[e-
Tarru d v e toilylr;re. l3reprrre rra Bro o6crolrrcnscrRo o6parlr"rrr{ Brlr{M&irr{e
B. A. Au6apr{vNrrrr{ u Ir. Ft. Illax6aenlr [3].

B 1969 r. 1\'IapHap.nrr rrpr{rrlrcJrrrJr lC 1182-4 K rpyrrre raJranrr{r( c yJrr,rpa-
c[r,roneronrrlt Hor{rr{rryy},ro},r [4]. Ou orlcHr,r;u ee 0ororpar[lr.recxyro Be"rrr,rqr,rrry
flpq:15'|0. CaprHerrr oluec e0 n 1'rrrry cer,idoprorrcnrrx rarranrr,rr, r{N{erotr{ux
B CIIeHrpe fl/Ipa mr4ponrle frpr{lre srrrrccrlorrrrrrre Jrrftrr{r{; r,rM rraft[elro ee Hpacfloe
cr\{eqe}rr,re z:0,034 u a6corrrorrrarr Re.rrrrqrrrrir l/lrq : 

-20":4 [5] . 11o {oro-
MerptrqecHi,rr{ Ha6JrroAerru.flM BflA],rarra 16] B crrcrcr{e IJBV oxaearocr,, qro Map-
Hap.sn 298- oAHa r{B caMr,rx Rpacrrbrx cpelrr o6'bertron A,Iapxapaira.

O uprapo4e r,r aBoJlroqr{r{ ctrcre}rbr IC 1182-4 cyrr{ecrByror caMbre paBHoo6IlaB-
rrr,re Mr{er{rrrr. Au6apqymflrr carrrraer, sro IC 1182-4 fipr.rrra[Jre*ir{r n rrrrry ra-
JIal{rl{n i\,I 87, llanecrHoii aJlJri,IflTr{rrecnoit ra.rrtlr(Trr}urr c nr,r6pocolr crrHxporpoH-
Horl rpr{poltbr [7] . CueHrpaJrrrur,re rccrreAoBarrrfl I]e1l6l.r/I;rreii [8] u CtoxroHa
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[1] nonaaalrr, qro Uu${yarran crpyfl raJranrr4nr{ - 3ro o6msga,r raSoBa'fl

,.yorUrrrr"rn, nar.r6Olee flpr(Ile qaoTu nOrOpofi I{MeIor IIJIOTIIoCTI, \O 5'102 cn 3.

Croxron flpuqucrur IC LIB2-4 H rpyrtre E-raflaxtux, ooJlaAalou{ux rorly-
6mlru nouAeHcaql{flMt{. Eep6u4nu lr XOftn [B] c'Igraror, qro ara raJIaI(rIlI{a
BN{ecTe c lpyfltrofi ApyII{x IaJIaRTIII1 n fepxylece gBillercr1 npl{MepoM npol{c-
xoAfln{efr B I{acroflIqee Bpe}IfI I(OHASHCaTISII RSII{gCTBa .B IvIeH{IaJIaItT[qeCHO]I

upocrpaucrBe. E. A. BopoEqoB-Beilr,.EMr.lHoB BcJreAsaAM6apqyN{flIIoM u Ap-
rror{ paBBI{Baer l{l1cig o tfparmeutaqlll{ qeI{rpaJILEbIx o6naCrefi rarafirflfi. OH

c.urr;er, alro IC 1t12-4nnnsercs rrpur{epoM cr{crex{bl, rAe rpyrrrlaTory6blx ftap-

ilrHOBLrX raJlartTlrrt 6r,ua nr,r6poroerna ,u qeIITpaJInIIOIO TeJIa [9]'
Mr,r ucc.neAoBarl{ Bry rarlaxrllny no rpocb6e E. E. NIapnapflIll {9 Siro-

rpa$r{rrM B paBHDrx (iuirirpax. CHuvrxra Miprapau 298 uoryucrrbr tr4. I'I' tlpo-
,**^ro 2,6-:n retrccxoue url. ar(aAeMr{Ka f . A. IIIafiua c 0Ollou u {,qptp^o1o^91l

"pr.r""ri"t t101. E${exrI{BHbIe AJIuYrI-BoJrH ycralroBr(I{ IrO : 3600, 3730'

42U0, 5090, 5280, 6090, 6600 n 7400 A. Ha prc. 2 rp,re4eubl KpI{BbIe pcaKr(rrrt

r,rcrroJrr,BoBaHrrofiHar{rr (rorolterplruecroft cr{creM},I I{B [{0] B trrrrepBaJlax AJII{II

no,lrr, rAe BoBMoitillo uBJIyqeHI{e B aMI{CCI{oHf{LIx JII{HI{fl,x. {nr a6CO.nrotnOii

Ha.,ur6pcraHn ur,r c[ororpa{uponanu ,u.ray HO-tlZ:tOi (V :7":gB, B - V :
: 0T60, a - B: 0T09, G0 y 11"1,721). Ha6.nro4eHr{fl farlaRrl{nu r sBesALI

6u.rr.r uponeaew;25-26.\1T,26-27.VI u 29-29'yil 1977 r' 3a tpu nouu

6r,r.uo uo;ryueuo 30 Hcrarr,rBoB raJraxrr{nr{ u 30 ueratlrnon c nuetfor(aJlbll],rMtr

uao6paxeirugMl{ BBeB;ITI C aI{crIoBI{qI{fl1vII{ or 16t Ao 7rn B paallbrx (xrnrrpax'
Bce {ororpaSur 6l,t.rur o6pa6oranr,r Ira perl{crptrpyloq,eM- ulrH-poSorouerpe
u rrpflr,Illx IdIrreI{CI{BIIocTEx I{ qacTI,IqHo Ha IMuHpo{oToNIeTpe MO-2. fl;nornoctr'r

$6rorpac[lluecnrr,y r,rao6paxreuni,i: na uerarrrBax raJraxTllr(r{ oRa3aJrr{cr, yAoB-

.il c.rBoprrreJTr,rrlJl{rr roJILHo l(rfl 06lracrlr IlerlTpaJrrrrroro reJra ra.[aHTI4r(r{ o LI

cryxtrer{I{E c (clt. ptrc, 1). IJo HaiItAoI{y I'I3 cltnlvl1oll qegrpaJlbHolo reJla rr ra-
,,nr,rrr*, 6r,rno nollyuello [o [Ba BBaI,INItro [epneII[r{I(yJLEpllblx {oronetpuuec-
firrx pa3pe3a, op-LreltTllpaI'tI{ AJIrI KoTopblx Cny;'trtn.,lrl 6nueHue SBeBAbI. Harpan-
..rrcIII{,I paBpesoB IIoI(aBaIIbI Crpe.TIHaI[II IIa pI{C. L, 6. V'.a p[CyHHa RI{AHO, rIrO

rraIpaB.rreHlle oAtroro r,r3 paBpe3oB IIotITI,l TOTIHO COBtIaAaeT c ]Ia[paBJIerIrICN',I

71rrrftfyauoft rory6ot:t 
"rpyir 

b. /\1n cryu1c]rr{r c 6wro roJryqeHo uo o4uony r[o-

TOMeTpuqeCKOMy IlaBlle3y lIa Hail{/{oM IISIar}Ille. OpueurtlpoM AJIfl STlIx Ilas-
peaoB cJrylxlrno r,tao6iraxenrlc IIeHrpaJILHoro reJIa a/.

IIa puc. 3 npegcrarleHlr orlrocl{TeJrblll,Ie I'IIrreIIcI{BIIocrrI
N,Iapnaparr 298 u t[o:r'o.\Ierpl'Itlccxrtt{ pa31]cBilx B J)il3.IIII(IIIIn)l

*
I .!,1

Prrc. L Itap'rr,r AJiE oroffiAecrBJreI{I'Ix raJial{rrlmrr Mapxapau 298 :
ur,re n [t] o r(apr flaloltapcnoro arJlaca

o - n loty6nx, 6 - n cutrux ryqax. o, b, c, d, e - HoHEeHcaqrrI{ cuctentlr IC

trIIfi OTO}fiEECTBJIEH}I'I
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Ptrc, 2. Hptrnne peanqxrr {lur,rpon 13 [9], B r{oropr,rx }to}Hrro omlAarL
CI{OHIII,IX JIIIIIIIfi X

Beprurallttsltl,l JIuIIuflntI noI(aBarro noJron{eIIrIc aMllccrroIIIrblx.nnllurl c vqetou
raJrar{Trrrur Mapuaplrr 298

u3JlyqeHue B 3[rlrc-

Hpacrror0 cMerqeEI{E

40

0
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Prlc. 3.- Pacnpege.n^eHIae I4lrreuclrBrrocrr.r r,IaJryqerrrrf B $oroMerpr4qecftrlx paBpe3ax rara1-
rr.{r{}r MapHaptr[ 2gB B pa3Hhrx {rrrsrpax
rIo oc[ aocqucc orJro]r(eHbr paccrofiHlrE B ce(yHEax Ayrr4 rr lrlrJrolapcefiax; o^- paBpeB 

- wE, 6 _ paa-
pe3-SN.l-36004(L),2-3?30(2),3-t!t!OO(t!),4-b280(A),j-7{00L1e;,a6ecrncroorax!xa-
BAIIO qI{CJIO UCIIOJIbBOBAIIHbIX HEIATUBOB

ceHrrbre H 1 (1,)max B nalr{AoM.(turr,rpe. IzIa pr.rcynHa Br,rAHo, sro paBpeB, trpoxo-
Afrqr{ft arepes rleHrparrbuyro o6racrr, B rrarrpaBJrerrr,rr,r Bbr6poca (WE) , lr uepuen4u-
HyJr.rrpHr,rr,l R rrelry (SN) cyqecrBerrrro paaJu,rqarorca n iony6r,rx lr $raoneronrrx
Jlyqax' a B IIteIITbIx r{ Hpacrrbrx-pa3ilI,Iql,IfiHe o6Hapy]ricHo. B ]r{eJrTbrx Ir Hpac-
HbIX TYqAX IAJIAHTI,IHA BITITJIflAI,IT AOROJIbIIO CII}I}IETPIIIIIIOfi B 06JIACr].,1. B" -
- 5 hnc (uplr 11 : 75 nnlcenlll,Iruc) r,r rranolrr.rrraer ro d)oroil,rerpuqecxofi crpyn-
TYPE ET.JIIINTI,IqECHIICIAJIAHTI{ITI, HAIT ATO I,I NPE/UIOJIAIAT CTOITTOE [T]. HO N rO-
ily6brx lr (ruoneronbrx rysax n rlorouerplrarecftolr paapeae B HatrpaBJrenuu WE
o6Hapymega crpynrypa, Itoropafl cBrrAoreJrrrcrByer o trenyJrrplroM Mop0ororu-
qecHor,r rr,rtre arofi raJraHTtrnr,r. Paspeurarollr,afl crrJra Harxefi ycrarroBK; - L"5,
f]oorotny uB AarrHbrx prrc. 3 Mo]r{Ho cAeJrarb Br,rBo,(, qro oltoJro .EApa, paal,rep
noroporo nrelrbrrre 7",5 y;I.y 1,0 nnc, Ha6[roAarorcrr rolry6bre o6paaonanllfr, ]la3-
r{ep Horopbrx r{errbrtre l" ,5 urrtt I ,0 rcnc. I'ouy6r,re KorrAerrcaqr,rr,r, o6napy;lie}x1Ere
rrar,rrr or{oJro qerJTpa raJraHTrrr{r{ x{apHapau 298 no cporouerpr,r.recKoNry pil3pc3y
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Pnc.
(cu. .

rpe
Avr
(pfic.

, 4. q)ororpa(pu.t rlclrrpanbltoro reJra 4
pr.tc. 1)raraltrirtmtt [\laprtaprrr 298 I {rrlr,-
4400 L
-B - 3Be:lAr,I [Jr]I o1'o1I{ACCTBTCTI[q C fiapToit

1)

N

A
e$

a

>
D

l0

Puc. 5. Oruocute.ur,uoe pacrIpeAeJrerllrc 31Iep-
rrrll ts ctrenrpe Mapxaplrr 298

I ..._ qeflrparBrrofi o6racrlr ]la3r\Iepo]I 6" utnt lt xnc,
, - fionblla onoJro qeIrTpaJlr,tIoit o6nactn unpuuoli
2" uilu I,5 xnc, 3 * EeraJrrr c (pnc. t). B reBoM Bepx-
rreM yrJry rror(aaarrbr cpeqlro(BaAparrrqnure olrlr6Hn
olpetrcJIclrHrr cpetrHcto 3rraalerrrrrl oTrI0cI{TeJIbrrblx
IrrrrcrrcrrBrrocreii

L< -?'E-- -- y=
', utu 

I

0
11000 f/100

Wftr, rurxan He trIlor{J}Jrrrrorcfl rra paBpeBe SN. OrcroAa Mo}rirro cAeJIarb Bar(Jrlo-
rlorrlrc, rITo IoJIy66re HorrAerrcar{Irrl{ BN{ecTe c r\errTpaJllrrbrLt clyu{eHr.reN{ o6pa3y-
ror Bbrrflrrlryro crpynrypy B r{anpaBJrerir,rrr 4lr$r}iyenoii crpyr,r b, [pcgcrannrn
co6ofi oe nlloAoJrlrierrrre llrryrllr{ qerrrpaJrbr{oro reJra a. I4lrrepecuo, liro rory-
6oe ri6paeolarrrre, pacflo.[oirierrrroe co croporrbr gu$t[yerrolo BLi6poca or(oJro

'IAp 
a raJr aHrrrnll (rrasoBeM ero E-o6p aaon arrrreM), r{prre rory6oro o6p a3oB arr r{fl ,

pacrroJroTrierrrroro rra 3a1raA oT frllpa raJrar{rrln}r (naaoneru ero w-o6pasolla}rl1-
eu) . IJar,r6oJrburarurpKocrrr E-o6paaonarrr{.a rra6rrrogaerct n 06racru 3730 A
n 4/t00 A, a \41-o6paBolrar{rlrr - B o6Jracrr,r 3600 A, a ltolrter 6r,Irr,, il B 6oree
Kopo:rHoBoJrr,roBoi4 o6Jracru cfler(rpa. IJa puc. 4 uoHaeaHa $ororpa$lrn qeu-
rpaJrr,rroro reJIa r, n {u;nlrpe 4400 L. If a rrerr xoporxo Br{Arra E-HonAencaquR
ortoJro frApa raJrar(TllKrr.

IIa pnc, 3 ranine RrrAHo, qro rrpnafl rlerrrpaJrr,rrafl o6racrr, raJranrlrnr{ Map-
Kapriu 298, lrlreroularr paaMep l0", ttsr:,.t 7 rcnc, orpylneua cra6r,rM opeoJroM,
paBMeprJ Koroporo B pasrrrrrx Jryqax rrc oArrlraHosH. Ha[6oJrr,ueft .flpnocTr{
r,r lra3N{epa opeoJr jlocrr4raer B r[unr,tpc 4400 L, fAe or{ npocJre}I(r,1Baercfl /1o
20" m;lu 74 nnc. B cr.rrrr,rx r.r Kpacr{rix Jryqnr r{aNr rre yAaJrocrr ero o6uapymr{rb.
,I{ur[tIlyanrrit BbI6poc b (cu. puc. 1) rmr lrauepr{rb ue cMourrr: ero ]roBepxuocrrrarr
Eprtocrr, 6otee .reu r1a nollflAor( cJra6ee rroBep,\HocTrrofr ,rpHocrr,r r(errrparb-
rroro reJra 0. r&Jr&r(rrrKu Nlapnap.nu 298,

Ita;rn6ponaurrbre lr lrcupaBrrerrrurre Ba atrroctIlepuyro gr(crr{rr}rqrrro r{rrreHcr{B-
Irocl]I dorolreTpnuecKtrx pa3pe3otr BareN{ ocBo6oE{AaJr}Icrr oT BJrr{flr.r}T.rl }{eHt-
3Beagrroro [ourorqerrr,rrr no Aarrrrbrr,r Br,rAMaHa [6], Ilocne DToro B4ecr, $orolrer-
pnuecnlrfi N,IaTepI4aJr 6tr"u ucuolr,soBarr [Jrrr otrpeAeJrerrrr.fl paclpe[eJrerrr{fr BHep-
rnfi rlaryqeuufl qenrpanr,nofi o6racr[ raJlanTr{r{r{ paBMepoM -6", ytfiLr
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7 4,5 Hnc,.rJprtJrerarotr{ero R }reft HoJrr,qa pagr{eporf z",r4r!rlrb nnc, r{ [erarrllc(cu. puc. 1). Peayrnrar'r rro*a,arrbr ]ra frrr. 6. cpannenue'Aa'rrbrx pzcyHr{a
C AAHEbIMI{ O PACNPCAEJICHI,II4 DIIEPI}III B I,I3.[YqEHI,II,I I{EHTPAJII,UTTX O6IACrCii
I'ICcJIeAoBaHrrbrx [ar.rrr pauee raJraxrr{n a,Ia_pxapnu 84, ltZ, 69, 205 lr 290 [13,141 uo[rnepnr[aer pe,y.rrbr:at Brrgnra'r, iOi, q.j"rp;;or;; o6lu.ru rarra*rrrnrt
Mapnapnu 298 - oArra r{.8 ca}rbrx (r{pac}rbrxD 

"peg, 
raJraxr}rn Nlapxapx"o u oo-

Jlacrr{ creHrpa c gnlanofi BorIHbI nopoqe 5000 A. Vuorpe6.ruaenrrifi uayu cuen-
rp-alr,urtft AIratraSolr uII{pe, \evr UBV Ar{atraao}r, I{cnoJrbBoBaunr,rft Blr[,nanorr
[6]' Mn Mo]r{eM orMerr{rb, sro B HpacHoll o6nacrr,r;;;"rp;;;6000 ro'7400 aiVlapHapau 298 <cr,rnee) rarraxrrrn^Nlapxapan 84,69,ios.-trr, prr.'s rrur,.
BITIIIT0' qro uBilyqeHlle ra.rlal(rlrxu MapHapnu 298 cTaHoBr,rrcr (Lrr{HeeD trapy}rry
9l unl,lll., J91.".: pe3y.rrbrar Mbr noJryqurrr r,r B crryrrac raJrafirr{n wtapHap""
llJr_29_0 U3,141. B {nnr,rpax 50g0 n Szso A u .on*rpu rarranrr.rnr{ nnni,r,n'poi,
zud Br'rAHO r436r,rro.rHoe u3,rryt1s11vg (cnernr,re Hpylr{Kr.r Ha prrcyr.rKe). ouo cuorn-
I{O C I{3JIYqEHI{ETI AT,IIICCIII,I B.IIII{I{flX HO Ir [O IIi] S AAPE TAJIAHTUXII [5].Ha pr'rc. 5 nplrne4euo pacfipereJrerrrre gFreprr{r.r B ctrenrpe AeraJrr{ c. cor.rrac-
no na6nrogeulrslr Ctoxrolla aro cryrqeHr{e He r.rr{eer rtlruufi n urqlrlroi,i o6.1acrn
cllel{rpa I'I B ro }I{e Bpc}{E lre Br,rrrrflAr{r oco6crruo ro.ny6r,tlr [1]. floororry er,o
trpllpoAa rle coB0er\r .scrra. Cuen:rllaJIbHoe IlacnpeAeJrelrrre ar{eprr,rtrr, troJryarerr-
rIoC IIaMu, lToItaBr,IBaCT, tiTo IIeTaJlb c, flpHafr B CI,IIIe-BeJIenOfi o6"laCul ctrcnTp1,
Ba}{errlo cra6eer r o6.uacu,r 4;rtur ro.nu 6000-7000 A. Ona }ro}rrer cocrofl,rr)
I43 3fJ03A ptlHIII{X CnCItTpaJlI)}IbIx I{,'IaCCOB C OqeIIb yBItIttIH JII{HI,IflI{I{ B CtreHTpe.

" 
Ilo $o'rorrerp-ir,rccxrrr\r paapeaarf rrocfle nanr.r6ponxu lrx [pr.r tro]rolqrr BHe-(pol{aJIrrIIhrx rrao6panienr'rfi area4rr u yqera au.rocrlepnofi axcrirnnqrrr,r rro oJre6-

Tpocner(Tpo(lorolterprauecHrrr{ Ha6riro4enuarr Iiypuarnena 6br.irr.r nrr.rrrcJrerrrj
sReBAHbre Berr.rrrr.rHbr raJranrr,rKr,r Nlapxap.nrr 2gB n paanur Alratfpanrax r,r 3BetsA,
Hafl Berurrr,rr{a AeraJrr{ c. cpeTurnJtBaAparr,rqnafl omu6xa onpegenenr,rfl cpc/1-
rero Srlaserlllfl cocTaBJIfler:f0m,1, Peaytrr,ra'rbl A.[fl qe]ITpaJrrriJofo rejril raJrar{-
ruxlr Ulapxaparr 298 rrpeAcraBrreuu n ra6n. l. Tar,r rur Aiu cpatsrrerrrr.fl rrpr{Be-
AEIIbt OI{EIIITII 

'IPKOCTI,I 
TAJIAHTI,IHII IIO AAII]IrIT,I NPYIIIX ABTOPOB. I4A rA6JTr44i,I

Brrl(Io, rrro ro coBor{ynHocrr.r llr,reroqi,lxc.E Aarrrrr,rx ua6nro4eur,rfi qenrpanr,naa

Ta6,rrrrqa 1

Cparreure 3rleBAur,rx BeJrrrrrurr ra,rarirrrriu Mapnapnu Zgg,
loJryrreurrbrx pasrrbrMrr aBTopar{E

Ta6lrrrqa 2

A6eolrorur,re lreJrrqnrrbr rrorgeucaquii crrcreilrbr
trtlapnapau 298: 16 1162-4

Odrerr no puc. 1 r'l1nq J,lcro,rril{ti

d
e

c

I]eurpa.ntuoe telo
a

-16ry8
-16,4
-ru,:

-20,5

[1,3]
[1,31

1n l)q, NIal)Ha-
prrr [4] Eo 1969 r

???.r4oo, MertrH tr
Ilporilln VI rr

VII 1971 r'.

B, Bxi(MoH [61II n XI 1972 n.

t5" xts'
76" 729'
20" x20'

l-;lj



o6.rracrr, raJranrr{n[ illapxapnn 298 ue rIoHaBaJIa lrelteneulrfi flpl(ocrl'I, trpeRbl-

IriaIOfqtrX }IeCI{OJILHO AoCfITLIX 3Be3A}IOI{ BeJII{EI{IIbI'

SnesAuafl Be;rlrsrga AeraJIIt c Il dxl;rlrpe 4400 L ol(asaJlacb paBIIoft 18Tg t
t OTt. B ra6l. 2 nr,r uolrecrr,rJru a6coJrrorrrlle Be.III,IuI{HII orAeJrblrr,Ix 4etaleft
cucreMlr MapHapau 298 : IC 1lB2-4. I4a ra6nuqlr BI'IAIIo, qro oI(oJIo II{raIIr-
cfioft rleflrpaJrbHofr raJraHrr4filr rra6J]roAaercr crlcreMa I{apJII4I(oBbIx TaJIaKTI{I(

rrJrrr cBepxaccoqr{aquft. fIo pauee r{BBecrI.IbIN[ AaHHrIM I{ peayJlbraraM HaIrrEx

rrccJreAoBar{llfi - nce DTr{ raJIar(TIrItr{-ctryrI.IrIHI{ I{JM cBepxaccoqual{I4tr roJly-
6r,re.

3ar(nto.lerrlre

1. Ilonyueullafl IIaNtIrt $ororterpn'recxatl crpyxrypa raJIaKrI{ItIl MapHa-
pnu 298 11onaBLrBaer, rtro orra upr{}raAJreiKrIT It oco6oMy RJraccy raJIaKrI{I(, B }r{eir-

rrix r{ nps.crlbrx Jry{ax He oTJrr{qaroqllxcrl oT SJIJII{IITI{uo0HLIX, a B roJIy66IX

r,r $lro;reionblx ,rryqax II],IeIolU4x upHI,Ie KoIIAeI{ca{I{u. 3rI'1 HoIIAeHcaqI4I{ pac-

ro;ararorcrr no o6e Cropolrrr or flApa I:i roM )Iie IralpaBJIeHI{r{, qro 119ry6a1
ctpyrr rr Bce BrrelrH71e fioIIAeI{caI{ulI-CnyrIlI{fiI,I cucreMbl Map1apss 298 : IC
ttB2-4.

2. Cucxrp Bgyrpgilrrr{x Horr[er{caq]{ft rrauolruuaer clrenrp sBeB[ parIIIl'Ix
crrer(rpaJrF,Hbrx r(JraccoB r{Jrr{ Bbr6poca cIrHxporpoltliofi [pIIpolbl rr{rla I{SBecrlro-

ro (Rbr6pocaD raJraxrrrnlr M 87 tl5]. 3rn xon1qc]Icaqrrt[ lrotyr rrpeAcraBJl.srb co-

6or? nrr6poc u Houtpnr,r6poc I{3 -rlApa railal(rllnu. Ila uepurfepnu llx [pogo{[ia-
ror c oguoft cropoiru, ctpya b, i gpyroft - S-o6paauoe cBeqerrr{e 17,2,81.

3. B nacroaqee nperrx rreJrba.E cKaBarL onorrqareJlLlro, Bbl6porrrelrbl roJly-
6r,re xorrgencaqr{r{ r{3 Itrer.rrpaJrbr{oro reJla I{JrI4 0III{ cnoH[eEc]IpoBaJrr{cb Ir3

rrelr{raJrar(rn.recnor? uJrr,r MeI{BBeBArloii cpe[],I, oxpy]Itamqcfi raraHTtrHy. Ecrrl
uprrlrflrr, rtrrrorc3y r(orrAei{caq[rr Meir{raJranrrrrrecKoft L{Jr[ Me]I{3Be3,4Hoft cp0ADI

B AJrr{Hrrofi rpy6Hc or(oiro rleHrpaJrbrroro reJIa raJIaHrur(I,I, fian 3To IrpeAnoJra-
ra.nu Eep6uprir rn Xofi.n [B] , ro uO uaruln{ AaIIIILIM rrolyqaergtl' IITo rpy66a'
B ROTopoft tIpoI{cxoALIr KoHAeIICaqIIfl Betr{ecrBa, tr{Meer CBoe }IarIaJIO y flApa
raJra1Trrnrr r.r (AeficrByer) rre ro"[bno B]re, Ho rr Blryrpr{ qellTpaJrbrloro reJla'

tr4rrrepec1ro, sTo aIIaJIorIlqIIbIe BLIrflIIyrlle CTpyltTypLI' (AeftCTByloqIICD

B AByX ITpOTI{BOIIOJIOinHbrx HailpaBJre}Irr.Ex ortoJlo fIAep raJIaKTI4r( lI U}IercIltrue

cBoe rpoi{oJr?HeHrre na nepur[cp]rrr, Ha6JrroAalorc.rl y paAI{oKoN{IroIreHT raJraRrI{It

[1tj]. Ijuorue BoaMoir{Lro? qro arrr crpyr(rypLr B pal{rlo- I'r orrrl{alecxoi.i o6,nac'r.'lx

o6ycroBreH5l IlcroqrrlrxaMr{ oAr-rofi [pr{poAr,r, orJruqaIoLIILl\II{cfr roJrbrto uo 1}c-

J]I{IIUIIE AUEPII{i,I.
4. B IL4l rraNrr,r 6b1.rrr paccN{o1.p0rrrr rairaKrr,rHu Nlapxapnn290 v NGC 1275.

Onaaa;rocr,, rrro ra"rrlr(rnita Mapnap;ur 298 I,IMeer 6;nlraxyro H IrIIM rforouerpn-
aIoCHyIo Crpyltrypy: ollll CIII{}I0TpIIIIIIIJ Il iIteJITLIx I{ HpacI{LIx JIyIIax u COAep-

iriar roJry6Dre RorrAer{cat\trtr or(oJro flAep. flpnoe {el{rpaJrbIIoe reJro norpy}Itello
n c:ra6r,rft opeoJI. 'Ianan t!otonrcrplruecxarl cTpyltrypa I{oJIaer aror Mop(boJIOII'I-
.rocrnllr ruu ra,uanurn Nlapxapflrra 6"Trr{3ItI1I}I fi Mop0oJrorl4qecxoMy rr{try KBaSa-

pon n o6.r,enroB Tr{rra lll, LaC. Bce atr,r raJral{rlrltrr o6;raAarot ceft(teptoncnnlu
.rr/[par,ru. l{urepectro raltirie, rrro ]lce rpr{ raJIar(Trlr{u I,IMcror crIyrIrI{HLI, ToJIbrJo

u 
"rryrao 

NlapHapril 298 - aro ro;ry6ue o6f,enrll, a Il cJlyqae Mapxapan 290

r.r NGC 1275 - o6rcKTbr, cocrorrlr.Itrc rra BBeBA orreHb uoBAIII4X crreHrpaJrb]ILIx
fiJr accolr.

Mr,r upuuocr,Ii\'I rrly6o1yro 6ratoAapuocrr, It. I(. tlynaeny 3a npe[ocraB-
.TIerrHyIo artraparyl)y AJIft tla6Jlro;1errlrfi, B. 7I. Llpouuxy 3a o6cylltgenurI'
].I. B. Itrrce;nenoii r,r JI. 14. (Dlrlaronojt 3a -rIsroroBJIeIIIIe pllcyultoB.

I ltxr6pr, j975 r'.
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Altr\AEMVLFI I1AYIt CCCP

I,I3RECTIIfl}tPE,IMCIto,tACTPo(DI[SI,IqDCKorhoECEPBAToPI4llt
Tou LVI, 1977 r.

CBETIEHI'IE IIOTOITA DLICTPE'IX ilPOTOHOB

IIPU IIPOXOIHIEHI'III IIEPES HEfiTPAJIE'HI'Ifi IAB
II MEXAHITS I OBPASOBAHUfl IIIUPOKITX JIIIHI/'II

B flllPAx CEITIOEPTOBCIU4X I'AJIAItTI{It

B. tr{. flPourtt

C rlglr,ro florrcr{a pcxarr].r3trra o6paaonarrrrn lrrIIpoI{LIx ,rrrttu.rii I ngpax cciir[eproBcr([Ix

faJJar(.l.rrri o6cynrgaercn npeAJrorrrcuirr,rii llranort r.r Ctoucpou [1] rrcxanllarr [epoi]apsAnl'r

6lrcrplix lporotroB,0fit}lcrrnrrrocrr, Irexarlr.litr{a ttartcLl}IaJrrrrIa, ccJII'1 noriontqiriicn raa

rrei'rrpalr,rrr,trli. B yc,rou.tlx aAep cciit!cproncllllx raJraltrlrr{, l'Ac r'Irleercu cl'lJrbrIoe IIoJre

L" rriny.rcrrrln, nciirpalr,nlrii ral rtoiiior'6trrr, ro,nr,rto B orrcIIL rlJlorrrlrx (n,r- - f0t0 cn-7)

o6tanax r.rrn o6o.ro.rne , Pacc.ltrratto r.loIIIrBaqlrolTlroc 1{ To}Ilrcparyplroc paBlroBecl'Ic rlJror-

soro ra3a, uoa6ylrqaolroro rroronorr 6rrcrpl,rx flpororron. llonaaano,'rto n tanoi't ]IoAcJrlr

oBclrerr,ro rrorofia B r{I)r,rJlrrrlr. Jnrulrr H, Ira flopfl/tor( cna6cc llenrllanr,noii )'anoii roltflo-

rrenrtr IIo-.lr.rr1.r1.r, I,13Jr)/rraorroii ronotrulurlcrr rrJrorrlrJlr ra3olr. IIptt rlcHoropLrx ((rrartrlHnax))

nrorlr[r,rx rraparrcrpoB ]raJryqerrrre [or'or{a R JIuIIIrII IJo lrotncr cpaBrlr'ITrrcrr c I'rsJlyqerrllcl{

nogorrqcjicfl cpcALr, rro orro flprrrrqunr,ra,r]Irrlo IIe ]Io]Iier 6r,rrr, Tqortllrlr,rpylour'I]I. floarolly,

AJlrr 1.oro .rro6r,r o6r,ucrrrpr, tra6,lroTlacrILro IrrITor{crIBIIrre TIpLIJII)rI ll c.na6l,rii llcnrpa,lri,lIi,rii

ysuuii lraircr,rnyr! BoAopo/Urr,rx Jrlrrrr,riil rrco6xogr.ruo IIaJrrrrII{e Ao[oJIrIr'ITeJrbEoro rrexa[r'I3rla

(uaupr.tlrcp, cJrenrporrrroc paccerrlrr,rc), Ircpcfiaqr{Raloil\oro r'ISJIyqerrr're rI3 yartorYr ltant'ru n

Llrrp or(r'Ic I(pIiJrbfI.

EX,IISSION OF TH]] SUPEITTHERX'IAL PllOTONS PASSING TIIROUGFI A

NIiUTRAL GAS AND TIIE ]]IIOAD IIYDROGEN LIN]]S IN SEYFERT GALAXII'S,
l:ty V.I. pronik.- Thc ractially strearnirrg par:ticlo rrrodcl \,itli a cherrgc transler mecha-

nism proposcd by }r{,ak ard Stoler [1] for irrtcrprotatiorL ol] broad elnissiort lincs in Sey-

Iert galaiios is cliscusseil. 'J.']re charge transler mocharism is Lhc tnost c[[ective rvhen thc

tast protor1s arc pa-ssirrg through a neuLral gas. In thc Seylcrt tlrcloi l'ilh a strorg Lc-

rarliatio; Iiieftl, rrculral gas inay cxist only in a vcry dcrise (- 1010 cln-3) clouds olr crve-
lopc' Ioriizatiotr altI t]rcrmal cquilibrium 01 a gas exiLcd b5r 'tast prolorrs is calclrlntcrl'

It is shorvl that Lho broacl Ilo-cntissio]r causc(.[ by last proLo]ls rvill be tvoaker by;arr. ordcr

thal llic [arro\1r llo-iirrc ouritted by ambir:rrt gas or, l,ry sorno slr:eching a poinb, it t'ill
be cornparable rvith-the lalter, but it can not be ciotnirLant orl lrrinciple. Thcreforc, iu
or:rlcr to illerprct thc obscrvcit lirLc prolilcs rvith intcnsivc rt'itle l'iugs trutl tratrorv wcal<

central coplllollct1t it isl rLccessary [o suggcst an additiorla] mocllallisrn (Ior instauce

olcctrorr scattering) pltrrpilg over radialion llrotn ccrr.tral colttporrerlt of lhe linc to rvidc

l,irgs.

f.{,;ra o6rxcneurr.rr rxrlponr,tx Jrr.rrrlrfi B rrApax cefi$eprolcr(I4x rarrar(rr,rx llraR
u Crbuep [1] upeAnorxlrrrl{ NIexaHI{aM IIepeBap.sAItI.I 6brcrpblx nporoHon. Cytr,
Mexar{rrBMa BaHilroaraeTcg B ToNl, rITo paAIraJIbrIbIft Ilorort 6r,rcrpr,rx trpoToEoB,
noropbrft B 1recraqr{o[ap]rbrx .flApax raJIar(Trln, I1o BCoii Bepo.flTrrocrra, r.rMeerc.E,

ABr{IafrCb cnBOBr, troHOrIq,I{fiCtI Crra6O I{o}II{3OBaIlHLIfr fa3, B peByJIr,TaTe IIepe-
Bap.EAnrr 6y4gr uatyqaTl BoAOpoAIIbIe JII{III,II{ co CIIBIIIoM IIO qaCToTe, COOTBeT-

CrByroIqIIM trpoegql{I{ cHopoCrII trorol(a (upororra) Ha lryq speHILE. Ceseu[e
trepesapfrAKr{ Cr{Jrbrro 3aBlrcr{r or cKopocrll rrporolra: uepeBaptlAKarraquHaeT
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rlrparr, saMeTHyIo poJIb ToJIbIto ToIAa, KorAa 6r,rcrpr,rfi rrporor{ BaTopMoBr{rcfr
Ao cnopocru - 5000 rc,ilr,lcet Ir [ocrrrraer r,rancr{il,ry}ra ripr,r cxopocrr{ trpororra,
6nrsfiofi H_ cnopocrr.r DJrenrpoHa B arolre (-ZZd\ rcar,l^cen). iuuru o6pnro.r,
B cJlyqae c$eplruecxofi cr,rlrlrerplrtr rlorona mr,rpr.rHa ,rrr,rHrrr,r y oclroBarrr,rfl Ire [oJr-
)rrr{a saBr,rcerb or Harrarr,nofi cxopocru (suepruu) nporouoB, ecJrr{ ToJrr,Ko orra
6o.nr,rrre 5000 ntr,lcen (Pt> 720 neo). Jho6onnruo, uro rnrcuuro rar{yrc ur{prrrry
(8000-10 000 nnlcen) I,Ir,IeIor y ocr{oBaHr.rrr BoI(opoA}rrrre "rrr,rHrrrr npa11r1rqec1u
ncex cefi{eproBcnux raJrafirtrr{.

OgHaxo MexaHI{BM rlepeaaptlAr(lr 6rrcrprrx npororroR l}crperraerc.s c AByyri
ceplesrrbrMtr rpy[]rocT,frr,rn. lnagnax lr3 rrrrx - DTo Hrrsr{afl [srryrrareJrr,Harr
cloco6rlocuJ ABull{yqerocrl rlpororra: [pr{ car{brx 6;raronp-rraurbtx ycJroBrrflx
nporoH 3a BCe BpeN,IrI Topt{o}rieHl4,fl il,roifier ua.rryqr,rrr, rre 6cl.rree 100 xnar1ron
Il Jllrrrr4r,r Ho. Bropax rpyArrocTr, Bax.rrroqaercfl B rotr{, arro Agir;riyrrlui.ica cr(Roarl
IIefrTpaJILIrbIfi raa paguantnr,rli rroron npororroB o6nsaro..u,rro BbrBoBer r,rrrreg-
0I'IBHOe CBeSeIItre ilor(oflqerocrr ra3a, Horopoe B c.iiyqae o.rcyrcrBr.rfl S.lreKTpolr-
Horo pacce.Elrlr.fl [oJI]I{rro na6;nroAarrrcfl B yBr(Irx BoAopo.lrrbrx Jrr,rHtrE\, LraJIo-
iI{eHH},Ix Ha flIrrpoHyro oI\[L{CclIIo, o6yclonreHHy]o rr3Jryqclrrre}r car{oro noroFia.
Bonpoc BaHrloqaercg B ToM, Hal{oe Manclr}raJrr,Fro Bbrro1rroe A.rr.E },rexarrr{Brra
coorrromel{rze }re}ri[y I{3[yqe[r.reM aTr,rx AByx cpeA Mo,.rier o6ecueqr.rrr 6orce
ITJIII MeHee peaJrbllafl NIoAeJIr,. C arofi l{eJrbro paccquTbrBaercrr ltorrr,r3ar{tro}rEoc
I'r reMtreparypHoe paBHOBeCr,re rasoBofr o6o;no.rx[, noa6y;rigaelrofr noroxonr 6r,t-
crpblx rlporoIroB, TopN,IoBrrlqrrxcrr B crofi o6onoqxe Ao rerritoBbr\ cnopocreli.

Bu6op MUAernr. llnorlocln laaa,
Toptrroat{r qero 6r,rcrpr,re filrororrbr

llary'1g11ua raaa, noa6yllt,qaeNIoro troroxo]r 6rrcrprrx rllororroB, r(ag rr r4BJry-
.teHrre arolroB car,roro rrorona, 6rr;nr,l pacc.rlrra}rbr rlranolr [2] c r{eltro o6,r,scrrc-
fiHtt npyroro 6anslreponcxoro AenpeNierrra, Ha6rro[aeN.roro n NGC 4151.
llo.nyuerruoc r.rlr xopouee corJracr,re Br;rqr.rcJrerrlroro (3,3 : I : 0,31r) rr na6lrro4ac-
uoro (3,3G:t :0,33) [experrcrmon II.,:IIq:FI, rroArRrrl),riAaer ]lr,rcxaabrBac-
Nloe rrrrrortrrrrr aBropaN{r,r flpeArioJrorrierrlre o6 yAapHo]r noa6yaigerrr,rn raga. Cor-
.[acuo arrrr{ irie pacrlerarl ,qrifl noA/Iep]riarrrrfl rrflTrrAecrrrl,rnpoqeulrofi tlogn3a-
r(rrrr-ra3a c DJreHrporrrroli n;rorrrocrr;to 

^1 
":10{ ctt-\ t rerrneparypofi T"=:

=' l]a" K rreo6xoglrM rroron rrpororroB c rr"rror]rocrsro 0,{ ca;ri ectit ,rurirr,-
Iras arreprr,rfl rrx paBrra 25rcec (ro:2200 nnlcen). IIpu raxoir rrrorrrocrr.r H Ha-
'rarl,uofi arreprr{r{ rroJrrroe Bpeilrfl roprro;rieurrrr qacrrrq}r paBrro 1,5,1"05 cerc.

Ito;rlt'rectno xBalrroIl, I,Iollytrrelrrrr,rx 6rrcrpr,rlrlr nporoiraulr n nr,rruu,r IJ.o,
B 2,5 paaa (a o rrnunnx FIa n H, n 3 pasa) ucur,rue I-I*-RBarrron, rrcryqeHlrr,l\
rlonofltr{llr\{cfl raSo}I. Iloc,negiree yrrte roBopr,rr o roN{, qro BrlqrrcJrcunr,ui }toirryp
BoAopoAIIr,Ix nltrurl,i n raxofi r{oAeJr}I ne 6yger roxo}r{[]r ua na6;nro4ael,l,rit
l^NGC 1r151, uocnoJ-rr,ny B ua6.nro4aerrolr r(onrype ocr.roEHa.rr AoJrfl r.raryqcrrua
(80-90 %) uprlxoqlrrcrr r{a rulrpoxr{e Hpr,rJrbrr. .Iianee, glr o6rrcueuus ira6,rro-
4aeuofi [rl'rpr{Ilhr JIIIIII'III y ocr{oBarrr'ra (8000-10 000 nu,lcen) ncnctrlxtloir c1t')-
pocrr.r [pororroB uo - 2200 nnlcerc r{eAocraroqHo; ee neo6xogurro yBCjII{srr].J
B rprr paBa. 3ro nplrr:e4er H cyrqecrBCrrr.rorry yBeilr.rseHEro nyrrr upo6eia rporol 2

t * uZ, a cJreAoBareJlr,Ho, I,I K yBe.ur,rarerrllro ltoJrl,IarecrBa irorirrgoBarrlroro raga,
rr3-3a arcro Br{JIaA r.rS"TJyqeuu[ 6rrcrpr,rx upororroB n o6qec r,rs.rryqeHue or,rcretl1,r
oraHer eqe t{eHr,rll]rlr. Paccslrrarrr-ryrc llraxoll [roAeJrL .B/11]rl c rrr.rcro yAaputrrr
Hoa6yrrtAenner{ raaa }rpfrA Jrr,r trro}rirro cqrrrarL upneu.,rerrofi erqe u no lfyrori
lrpuqr{He: rrp],I Harralbuoli eueprur.r [pororra 25 noe r{ u.rror]rocrr,r taBa 704 clTL-t)

,IUIITHA IIYTI,I {OPI{OiIiEHt,Ifl NPOTOIIA (U,UU PA4I,TYC 3O}IIJI I'IOIIII3AIII'II,I rAAA) UEH1,-
rre qelr 3.1013 cn. IIpu arolr rio.Trlroe Ho"rrr,rqecrno pexorr6r,rrraquft nogopoAa Bo
rceilr o6'selre B cArrrrrrqy lrpelrorri.r paRrro 6.1.037, n'ro npelrn na6 cBerr,rr\focrr)
a4pa NGC 4757 s qerlrpaJrrHoIl yanor,i Holrrorrer{re rr.rnrln Ho cocranurrer He-
cr{oJrrrno e4r,rrir,rq l05r rcoottnt,l cerc.

tr4e o6rqlr_x coo6paxteuuri anguo, .rro a(rr[exu{Brrocrb rrexarrrra}ra nepcaa-
prrAnr{ tou 6o.rrsrue, rreN{ rrr{?rie cTerrerrb r{or.rr,r3ar(r{u rop}roSflnrero raBa.
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13 nogenlr, [peAJro]r{eHnofi fft,axou lr croueporu [1], paAr{aJlbrlblft uolox
6nCrpr,rX trpOToIIoB, I1gyql4x oT qegrp_aJl6I.10Io IICroqlII{Ha' TaKE{e TOpMoStrTCfI

B paapelrteHHoM raae c IIIIorIIocrbIo Iy'e 
= 

L}n -:- 105 cN-1, B RoropoM Bo3IItr-

r{aror aarrpetrIeHHlle JI1IHHI{ [O II], [O IiI], [Ne III] u Ap' IloaroMy, ecrecrBelr-

HO? OHrr Ire MOUIII [pI{HflTb OqeI{E, III{3KyIO IIOHI{BaqI{rc OTOIO 1a3a. OAUaHO,

I(aK ylr{e 6r,rnO Cfaea}Io BIiIIIe, Aa}I{e trptl HI43Itoft trJIoTHoCTI'I I{OuIlBaqI{f ra3a

s aogax [O II], tO III] He Mo]ner 6urr, o6ycnoBJreHa 6r,rcrpr,rulr flporolraNll{,

r,rAy[u{MI,{ oT eAI{HOrO qe}ITpaJII,HOIO I'{CToqHL{Ha, I{3-3a Ux HOpOTI{OTO- nyr}I

"i[rOatr; 
6olr,ruoe xte Horl{arecrBo l{croqHllnoB' pacceflHrlr,rx tro Bcil\{y o6r'et'ry,

ii6 " 
aorror11LLE o6,r.ncrrr4rr, rra6JrroAacMoft lrepeMeHuocrr{ Jrr{HI4ft. Taxurt o6pa-

Bo\{, MrJ llpuxo4trrr I( cJlellyloqeft Hallr[He. Arrs rolo qro6l,I Mexa]II{3}I trepe-

Bap.flI{nl{ BIIOCI{JI MaI{CIIIlIaJIbI{bIfi BHJIaA B UBJIyqeHI'Ie uI{pOKI{X ItpbIJILeB, rop-
Irfo]r{eHl{e 6r,rcrpr,rx flporolloB AoJririrro llpollcxoAr{Tb B orreub I]JIorHoN'I I'r trpaH-

TI{qecR1I neftrpi,;rr,uor,I raae, JIoHaJII{SoBauuol{ B He6oilLUroM o6relre, Huinnroro

IpaHIIUy IIJIOTHoCTI{ TOpMOSflIrl,erO IaBa [OlyrII'Il[ I43 yCJIOBI{.fir sro6bl AJMIia
rryrr{ Top}roirierrr{fl [pofoua 6rrna cyrqecrBerrrlo 6o,lrr,ute roJIrqI{}I],I cJIo.E ra3a'
,orrruooirrrroro L.-lre;ryrrelMeN{. 1\'IoqlIoctr, r'Icrosuurta L"-ualyueul{rr Moilt-

no rpy6o oqc*rutru, ectlr ua6;uo[a0x{blfi n ynsrparluoJlerol]oft o6nacru KoIIrlI-
rryyM DncrpalloJll{poBarb [o rlacrol] JIafiMaHoBcRoIo HoIITI'lHyyMa. ,(,ua NGC

4i57 w NGC 1275 raKafl sltcrpalroJ,Lrlql'Ifl trplIBoAIIr K cJIeAyIoqeMy sIIaqeIII'IIo

troroga .P-e12[ r.ra Ipagl{qe nafiraanoncxoro npeAeJla Ha paCCTO.EII:,1.]Ir I nc O? qeII-

Tp aJILrroro rorleqlloro r{cToqlrlrHa :

Fg"-i;= 5.10-12 apelcnz'cett,'?4,, a;rn NGC 11151;

FcrzL = t,ll .{g-tt spelcn2.cet.all, u,un NGC 1275.

Eclu ulourocrb raaa - 101 cl1t-3,,to paAr{yc BoHbI lrourrBar{llrr Bonpyr }IC-

TorrHHHa raxoit i\,roqrrocrrr cocranr,rr 6o"uee {0 nc1 qro Ira MHoro nopflArrioB [pc-
urJrtraeT AJII,Iny rolluoalloro flyitti [pol'oHa. AnI ToIo qTo6bl TopN{oiI{eHI{e [po-
TOrIa IIpOI{LrxOAI4Jro IIOTITI{ B IIefrTpitnl,IIO},I IaBe, IIJIOTI{OC'1's IaBa IIO,TIr{Ha 6ritr'
Irc rru}rie 1010-t0e ctL-3, .ral,i. HaH To.rrrrr(o rorAa roJItqlrlla cJlo.fl paAl{arl'lllIlo
rlorrr{BoBalrHoro raaa 6y4eT' rraN{rroro tr'rerrblrre IIJII,II{II rlyrll, rtpoxoAl'I]loro llllo-
TorroM (c yncluueru.rel{ rrJrorr{ocTtl ra:la ro.ltu1lrtra paAI,IarL{BIro I4oHI{SOBaIIlloro

cJro.g rra4acr Hart 1y' 2, B tr.o llpelltr KaH lurr,Irra rlyrrr nporol{a ylrer'rb[Iaerctr ItaH

I'r-1).

IJ.ron'rrocrr, I{ orerleHb ltolltII}aqrIIr aroMoli IJ rrorol(e'
I4ontr Baqrtolrrloc Il'ren{lleparypl{oe paB}IoBecrre

TOI)[rOSrIU{erO lronoflIrlerocfl raSa

llocxo;rsxy IIpaHTr.rarecKtr Bcrr Drrcprxfl rracruq rroror(a yxoAlrr Hfl IIOIl[I3.]-
qr.rro l,r rralpeB TopMOBfltqe1o IaBa, To Aa]I{e B ToM CJIyqae, KOIAa trOfle f,c-ul],TIy-
qerlrrr rroJrrrocrbro orcyrcrByer, Topn,roafrrquft raa rle Moll{er 6r,rrr cosceM rlei'i-

Tp&JILrrbIIr{i B IleM ycTaI{oBIIrcrI I{OHI{3aqI{oHIIoe LI TeMIIepaTypHoe paBI{oBec]',{e,

onpeAeJIEel{oo rrJrorrrocTl,Io raaa, a ran?rie trJrorHocrbro u ar.reprneft troror(oBl,rx
rracrrdr_{. flplr na,nlrur{Ia r[exaHr,rBr[a rrcpeBap.EEr(I{ r{orllrBaqr{oHrloe paBIIotseollc
ycrarroBrrrc.E Tafi)r{e I{ /Ur.rr aro]{on B lro'ro1e. Vpanneulre lIoHIlSaI{HoII[oro
paBIroBecLtfl rroHotlrqeIoCfl IaBa ]Io]IiHo Sanl{caTL CJIeAyloU,I'I}I o6paBo}r:

pf nLloonu -F p (t- l*)I-Ioo,,a f I-I0lV,qio,, * pf*H0o1.u :
: p (1- f .) I-I'rolu { N nI-I+a1'. (r)

SAecr, Q, u - trJrorrrocrr, r{ cgopoclrr aroMoB B troroKe, l-,. - ,qols Bpe}IcItIt,
B TEIIEIUE ITOTOPOIO ATOM I1OTOIIA IIAXOAI{TC,fl B I{OHI'ISOBAHHOI\{ COC?OflII}III'

I{JII{ I{OJrfl I{O}rIISOBalrrrrJx aTOMOR; Op, dn - ceqeHErr I{OHI{Saqrrrr aTo}Ia Boi(o-
pOAa TIpoToHONI II EeiATpa[bIU,IM arOMoM COOTBSTSTBSHH9] o'11 - CerIeIIue uope-
sap.sAHu; (io1 - Beporlrllo0Tb I{o}III3aqIIl,I aroMa BoAopoAa OI€HTpOIIII6IM yl[a-
pon; a7 - noatilSuqr{ellr penort6rauaquu Ha Bce ypoBrII'I; H0 n H'. - rto'rII'I-
qecrBo l1ejiTpaflbllblx lI ]IoHlISoBaIIHbrx aToMoB BOAOpOAa B [a3e.
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- B nenofi qacru ypaBueuufl (1) aauucano xoJrlrqecrBo rloHrr3aq1rrt n e4lrulrqe
oST elra ra,a sa 7 cen, olyc,.onjrurrrroe 6r,rcrpo4nlunyx{r.r}{r.rcfl uporonaun, uefr-TpaJILI{bIN'II4 aTo}IaMI4 IIoToI(ar TenJloBr,I},ItI SJIeHTp_oIra}ILI, u r{oJlr.rqegTBo nporo-IroB, troflBI{BrIIeeC,fI B peSyJIIrTare rrepeSap.E4xlr. culrraerc.fl, qTO trOTOr( }re He_cer SJreI(TpI{qecHoro SaprrAa, T. e. B rroror{e Hap.sAy c trpororraMn c roft }ne cfio_pOCTLIO ABI4iI{yTC.E I{ AJIeItTpOEbI, TaK qrTO ne : flp. VparUeUne IIOHIIBaI{I{OH_Iroro paBl{oBecrrrt AJrfl aroMoB, I{tsI4ir{yrquxc.E B troror{e, Br,rrJlflArrr rar(:

p (t - l.),,[Hoop * N"c" f IJ.o,, * H*o"r.] : p[I{,o.1.u. (Z)

B lelort uactr,r (2) SatrIrcaHo HorlrsecrBo uoulraaqlrit nefirpanr,Hrrx aroMoBrroroHa B petsyJrrrTare coyAapell}rr,i c noHo.str{}rrrrrcfl npororrarirr, sJre1rpor{aMr{H rrefiTpanr,rrlrr{r.r aro}{ax{r{ ra3a, a ?an;rie Ir pesyJrrrTare SaxBara SJreltrpo}ra
TEIIJIOBI,II,I IPOTOIIOT,I; N NP-ANOfi 

- I{OJI]'IIIECTBO SJIEHTPOIIHIJX AAXSATON 6],r-cllpblr{rl nporol{aN{lI. Irerolt6lriraqI,LErIII cno6o4ulrx ,rn*rporroo }rn ARr,r}r{yulr{ec.rrilporolrbr r{o}rirro npeue6pevr, IIoc]toJrbr{y cesellr.re [epeSapEl{r(r,r Ha arerbrpe tro-pflI{Ha 6o.[r,ruc ceqelll{.q pexolr6r,rnarlur.r, x ro*ly;rie u c.ua6o rroHr{BoBarrrro}r ra3ecno6o4ur,tx EJreKrpoHoB_I'-IeIIbIrIe, uerr neli'rpaJrr,Hbrx arolroB. IIpr.r 6onrrur{x c*o-pocrax rrporoira z )- 5000 rcnf cerc, HofAa cetreHuc rrepesapnAxr 6nr.rax; 
" ;;t_rro, pcnou6r,rr{r1ru,rlr, BoSiuoiliHo, rlrpalor Aor,rr{Irllpyroqylo po,rrb B }IOriI{3ar{uoH_

lr0}r paBlroRecrrr,r rroroKa, oArraHo cnopocrr, pexou6nHaqlrii a4eos [o_npe]l{rreMy
rla qe'tlil[]0 lropflllKa r[errrrr]re cKopocrr.r uepe3ap,rrAnr{ R r{orrqe rryrr.r [pororra,,/\ r'aH xax 

. 
r]lrelrrrrollJlo;rierrrr.E nllororra or na.rarr,rror,l cnopocrr,r l\o a =^-:5000 Hil,lcerc orJrlrqaercrl or Bpelrelrr{ uoJrrroro rop}ro}rier{r4n ne 6oree qell

lra llBa rroprr/Ina, ro o6qee qr{crro penou6r.ruaqufi na udeu rryrrr Boe eqe R cor}rr,r
llas },lerrbrrre rrr{cJra aHToB nepeSapflAnr,r.

'fperr,rtu ypa]ll{errrreNl, cBrrB'IBaroqr,rr.I trapaN{erphr rrorona r,r no,1o.rrlqeroc.rrra3a, flBJrrrerc.s ypaBrrerr[e arreprerrrqecHoro 6a.rrauca 4ra cno60AHbrx aJrefi_rpor{oB. Sneprr,ra IIporor{oB [epeAaercfl cno6o4ur,nr ,r"iirporrror rnanrrmlr o6-pasor[ lrocpeAcrBor{ nyJlolloBcr(oro Baarrnro4er,tcralrn r{ Do BpeNr.s rrorrrrBar{r{r4
rrci,i'rpa;rsnr,rx arol,roB yAapol.r rrp.ororra. rtorrrqecrRo ,rroirrrr,i, repnelrofi npo_
rorraNrrr B eAr.rrrr{r{e o6r,el,ra ea I cen B pesyJrr,Tare yupyrlrx cro.nHnonennfr
c DrreHTporraMtr, paBrro

dll 
- 

4nrl+peal +h 1\ : 5,26. 16a 
Il+i/n 

faaf c"wz .cen],dt fr"u u

r4e ln, A - {artrop !e6an, yqrarbrBaroqlrri cxpairupoRny rrorra oJre1?Ilocrarrr-.recxofi troJrfl prrsar{rreft nraeltr,r.
'reoperuuec*a.rr oqerr^a rtorr{uecrBa erreprr,ri.r, repnelroit flprr oArror,r He-ytrpyroM croJrKHOBerrr,rr.r c rrefirpaJrrrHbrl,r aroMolr no40po4a (r,ronlraarlr,rogrrbre tro_rcpn), Aaer BCrurrr'r[y, paBrryio 50 oo (lrreprr.ra, Barparrerrrrar na o6paaoBarrrre

o4Iroft trapbr I'IoHoB). O4uaxo DltcleplrrerrraJrr,rroe Blratrerrr{e oror,i irte BeJurqu-rbr, [oflyrreuuoe IIJrrr rrporoHoB?,qBrr]riyqrrxcfl B BoB/Iyxe [3] , panuo 35 aa. fIo_
cnoJrr,Hy norerrqrlaJrbr lroErrsar{r,rlr aSora rr Hr,rcJropoAa Becbtr{a 6nuaHn R BOIOpOA_IIoilIy' To lt.rlfl ga;rr,ueliur'tx pacqeroB lrcrroJrr,Byer{ rocJreArree Brrarrerrl,Ie, Hart
6o.ree uaAciitnoe. {acrr, anep.iulr (!8,6 ao) yxoArr rra [peo/Io.rerrlro rrorerrr{rraJra
lrou1l3aru,rr,r, tro3Tol,ry xairtgrrr,i pa3,^nprr noflBJIetrul,r rlonofi rr&pbr rrogoB I{N[ CO_
o6tqaerc;r Drreprr{fl s, paBr{afl - 20 ie (ro rperra [epeaa]lrrAnr,r arreprrrrrr r,ro,yrrc coo6rlaelca).

Ypanucrure arreprerrrrrrecHoro 6ananca, rar{utrr o6paaou, Banl.uercfl 1:

5,26.708 yPf 
H.pae ff*oo r, (L - l)6,,1 : N"HolLr_r_+ s,",10],

(3)

1 34ecr' Ee yqreEr,r fiorrJreHTr'rBrrble aaar.rlrogeficrBr.r.E riorona BapflE{e}rHrrx qacrr.rq n cro6og-rrbrx aJreHTpoEoB IaBa.

II,



tAe e : 20 ea; qior-,, g2 - BepofITHocrI{ I{oHI{3aIII{Ilt U noe6yxt4eHl'Ifr BOAOpoAa

y[apoM C OCIIORIIOIO COCTOrIHI{n; I,r Ia B, - [OrenI{I{aJILI IIOHI4SaIII{II tr BO3-

6ynigerurn, BbIpameIIHLIe B DJIcI(rpoI{BoJIbrax. B npanoft qacrlr ypaBI{eHI{f
Barrrrcalra aHeprI{fl, TepfleMa.E CBo6oAHbIMI 0JIeHTpo[Ia]III Ha Bo36y]ItAeHI'rc

rr r4olrr{Barlrlm }IefirpaJIrI{bIx aroMoB BoIIopo[a. Vpanueuue (3) uepeullnrert
B BI,IAE

t.u t {ryv$ + u 
[o, + \J-o,,]] : *r-u-* sioolo'

?Ia ypanrennft (1) r.r (2) uaxo4nn

(4)

t., *;lo, +
1-t. l-t, H+ I II-
--j;t- o,, -l-ot,. --; fto 

o','l: 
r-to 

Gr - Siortr

0t.

(5)

(6)l-t,
l+ H+/I-I0 (o, * o, * orr) -l- or,

PaaAenus renepb (4) ua (5), no;ny'uaM ypaBHeHI{e, cBflsErBarotqee sJle6rpo}r-
Hyro TeMrreparypy rr cTeIIerIb r{oHI'IBaqrII{ faSa:

5,26.103 I1+

--iF- w
[-t, / H+ \or* o1, + --T: \o" - Eo o,./

4-t, Ioo*o1.+--7,-\ H+\

i o*',, * .1io,'/o
2_(7): -Hl-'

Ho or - ?ion

CeseHue rrepeBap.sAxrr, a cJreAoBareJrbrlo, I[ [apaMerp f* o'lelrr, crrJlr,Iro
BaBr4cr{T or cnopocrr{ rrpolrorra, rroaror{y paccMorpr{M }IoHoD}Ieprernqecxnft uo-
ToH nporoiroB rI or[eJrb]Io o6racrr, taaa, rAe cxopocTI{ rlpororroB 6orr,rne
5000 nnlcen, n o6ractb raaa, rAc 21000 ) a ) 1000 nttlcen. IIpu a )>
>5000 nnlcen o'1.:0, troEroMy fo:7.,{laxanrgoft lra 4nyx o6;racrefi raaa
CetIeIIUfl dp, 6e I{ dg, O'11 CIIITaIOTCTI UOCTOTIHHLI]IIII II He SaBI4C.E4I{MI{ OT CKO-

pocrr{ ilpororra. rllrcnenuure Br{aqerrrrfl Ilx Barrrrrl ua [1[], a Bepo.Er}Iocrlr IloB-
6ynrgeurna rr uorrIrBaIIrII,I BoAopo4a )rIeHrpoHHbIM yAapoM - uz l4l,

Pac.reru [poBoA]rJrr{cb cJreAyrou,nu o6paaou. 3a ucxoAnr,rfi uaparterp trpu-
rrrrMaJracb Z, (aaganalocb rrecr(oJlr,Ko BHaqefllrfi reuueparypbr or 20 [o 6 ur-
c.rrar rpa[ycon). l{rra xaxigoft rer{neparyptrI rrg ypaBllerrnn (7) HaxoAr{Jracrr cre-
rreHr, r{orrr{BarIr{r{ raBa I.I+|il\, a I,IB ypaBrreulra (5) - orrlornelr:r,e plN". O6a
orrrorrrelll,Ifl orlpeAeJlarorctr roJIbKo SHeprerl{Hoft clrcrelrr,r rroroK - raa 11 o'r
rrJrorHocrrr raBa rre BaBlrc.sr. Peay.nr,rarr,r ETr{x Bblql{cnerurft [prrBe,qe]Ibl e ra6r, I .

B ra6n. 2 upllne4enr,r Br{auerrr{fl napar{crpoB, Koropr,Ie BaBucrr or o6u1efi n"uot-
Hocrr{ raaa; Dro l(orrqeurpaqlrfl trporoHoB B rase H*, uJtotuocrl: &To}IoB B rro-
Tofie p r,r xaparTepHoe BpeMrr roprlollie[rlrr aro]IoB rroroxa r IIJITT 1/ (H) :
:1010 car,-}. flpu aJrerrpoHuofi rerrueparype raBa slrrue t0 000' K, HorAa
cooruercrByroqa.E ei,i creuerrr r{olrr{BaIII,III AoBoJrb]ro BbIcoKa, 6rrcrpr,Ie trporo-
Irbr TepfrroT cBoro sHeplr{ro IJIaBrrl,ru o6paaolr Ir3-3a }riyJro}roBcrtolo eaal.ruo.qer,i-
crBtrfl co cno6ognr,rNrrl aJIeHTpoIraMr,I, ts croM cJryrlae BpeNI,rI TopMoll{erllrfl orrpo-
[eJlflercrr Kar(

flpra ulraxofi rer{treparype n rl,raxoft rrourraaqrlr{ raBa AoMI{Hr{pyrorqll}lrI
flIIjIfIIOTCtI IIOIII,ISaIIIIOIIHLIC IIoTepI{, CJIeAoBaTeJIE'HO, OIIII OnpeIeJItIlOT RpoNlrI

(i:i
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L4,7
DO

0, to
0, 0129

7 ,9, Lj-b
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lI P u Me tr a H Ire. N("I{): l01o crr-s

ropMo)r{eHr{.8

DL p0o,rt-@.

3riaH rpeun roprrollterrllfl nporoHon r.r rrcrroJrrroyfl npr,rueAerrrryro B fl] nasu-
clrlloCrIr IIsnyqnlsroHofi crroco6r{0crlr (LIr-xnauron) 6r,rcrporo fiporor{a oT cre-
Ircr:rrr r4olrrrBalIrIII raSa 1, ,lrbl HaxoAuM H0,[],IqccTBo Ha-Ittsa]rToB, LISJIyqael,Ibrx
6rtc,prrlr [pororroM B eAr,rHuqy BpeNrerrrr. Cpe4nru Ea6[roAaeMafl cBerr{Nrocrrr
tlAep cefiipeproBcltrdx rarraKTlrn B rnrrpoHr,r\ Hpr,rJrr,fix Jrrrrrtrrr I-I, cocranuaer

- 70b2 H6aH,nLlcek, Orcro4a otrpeAeJrrrelr Ho,rnrqecrBo 6r,rcrpr,rx nporoHoB, oArro-
Ilper\{elrHo rlaxoAtltr{rrxc.fr B .rrApe, a paSAeJIr{B ero Ha [[oTrrocTL aToMoB ]l noTo-
ne, rraxoAr[M o6r,elr r,r traccy noroHa r,r Top]ro3Etr{efr cpeAH. Bce e.rr,r Berrr{qr,rrrr,r,
a rali;rie Macca Ia3a, IlprlHocr{r,Iofo IroToI(o}I B Terlcrrr,re ol(Horo toAa? IIprrBeAe-
III,I B TA6JI. 3,

06c;,rxgen rre tr)eay,lrr,'l'ax'orl

Itan noxaallBaror pacarerbr, creflenr) rrorr]raar(ru,r raBa, uos6y;Li4aclioro uo-
!'ol{oN.r 6nrcrpr,rx tr]lororroB, r{ orHorrrelrlre rJJrorrrocTr,I nllororroB Il rroroKe rt D"rren-
Tpolllrofi rlJlorrrocrr{ raSa cr,rJrbHee Bcero 3aBlrcrrr or DJrer(rpolrrroir rerf[eparypr,r
ra3a, c.Ila6ee - or cnopocTrr trpoTorroB Il trorol{e I,I coBce}I He BaBrrctrr or rrJror-
IIoc?I{ raaa. }Ic BaRr,rcrrr or nJrorrrocrr{ r'a3a raH;rre r,r BeJrrrarrrlr& dllllcLt - rr3-
lreHellue N{accbl ra3a 3a cqer (BacrpeBarou{rrx B r.reM)) [pororroR. 06r,elr, e rto-
TOporr ilpor4cxoAr,lT 1'oplroiRerrr,re rroToHa, o6parrro np0[o]1l{r,roHtr.[e]r r{BaApaTy
ITJIOTTTOCTT{ TOp},rOSaILietO fa3a, a Bpe}rfr TopN{o}rieHr,Ifr lllloToiroB r,I N,racca Toplro-

I llcpeaapr(I{a [porlcxogr{? Torlbno [prr , < 5.10c c"u/oe,;; flo]rorry, ecJrLl u0 > 5 X
)( 708 c.m/cen, To crelrerrb r.roHr.rBar{r.rr,I raaa H+lH} xsJrttercrr eArracrBe}Iurir{ rlapa}ror-
]ror\I, olpeAerrflIoqr{M rroJrrroe Ro;rr4qecrBo KBarrroB, Itoropoo crtoco6eu rr3Jryqlrt, oA]4rr trpo-
lOII 3a BCe BpelrE TopilrolfieEl,rfi.

ltlt

plN

cxD.:J,l0r-
aeti

0_-.10r | 0:3.108 o-: 10P i:3.10,ce
ccn



S.frrrlero raSa 06paTHO rrpotropqr{orraJrbr{rJ rrJrorHocrlr. Iloaronry trepecq}rrbrB&rlr
Aarrrrr,re ra6n. 2 u 3 AJI.E ,[pyfl{x 3l]aseHl,Ifi TIJIOT]rocrIl Her HaAo6Hocrr{.

I-Iu o4uu rra rrapaMerpoB, qucJreHHrle Br.raqeur[.n r(oropbrx npr.{BeAeHr,r B Ta6JL
2 u S, rreJlbBfl cpaBrrr{Tr' c }ra6Jlro,qerrr.rflMr{. Telr ue MeHee r{oiriuo yrBcp}rrAarb,
qTo [epBbre ABa BapI{aETa r{o[eJrr{ .flApa c rroTonoM 6rrcrpr,rx [poTorroB rI Te]I-
ueparypofi raaa 7e :20 v. t5'103" K, xora lr o6ecue.{unalot (uo ycronuro)
Heo6xoAI,IMoe uaryqeurre B rxl{ponrlx Hpburbflx Jrtr:arrtt FIo, ne peaJrbr{br, I{60
r{acca sacTpeBarotr{r{x B f a3e trpoTorToB 3a IoA }re Mo)rteT IrpeBr,rruaTr, }raccy Top-
Moafqero raaa. MaJIo Bepo.rrrrro raxlne, qro6rr B flApax raJraxrun r4l{eJr Mecro
nocnegrurft Baprrarrr rvIoAeJII{ (7":6000" I() [o rpr{qtrHe orreHb 6orrruofi uac-
cr,r TopN[o3frrqefo IrrIoTHoro raBa, xorg na6nroAaeMbre oI{eHKr.I MaccblflAep Hpafi-
HC HeyBepeHHbr. flpanga, Har( cKaSarro Btrrtre, Macca rollMoBfqero raBa
o6paruo flpotropqfloHaJrbr'ra ero rrJrorrrocrr{, noropafl r{er{BBecrHa rr BAecL trptr-
Hfrra 1010, Iroarolry trplr rar(oM nrr6ope MoAeJrrr ocraercrr lreotrpeAeJrelrHocTb.
JIro6ourrrno, qro Har{6oJree y4oBJIerBopl{reJlbHrrfi, c :rouHlt Bperrr{fl coorr{ome-
rrr{fr tr{acc troTor(a r{ ropMoSfrqero fa3a, BaprraHr I{0AeJII{ I{MeeT Mecro upr{ caMo}I
rpr{BrraJrrrr{ou BHaqellult oirer(rporrHoft reuueparypnr 8000-10 000" I(.

O4uano coorHorrreutre l\lacc rrJroruoro raaa I{ BacrpeBarou{ero B r{eM troroxa
6r,rcrpr,rx qacrurl - He e[I{llcrseuur,rft xpureplrft trpaBAorroAo6r'rocrlr MoAeJr]4.

.{pyrulr fipr,rrepr{er[ .rrBJr.Eerc.rr coornorrreHr{e cBerllMocTr( B JrrrHr{rrx, r4ailyrrae-
MDrx ABr.rx{yqr{Mrrc.fl aroMaMI{ trorona r{ tronoflrqlrMc.s rasoM. flocnegurnft, HaH
6r,r r.rr,r 6r,u cna6o r{oHr{Bonarr, B Bo4opoArrbrx JIITuI{flx 6y4er r,raflyqarb oseub
L{HTer.rcr{BHo. tlro6rr orleHr{rr, r(oJrr{qecrBo I[o-Hnanron, LraJryqaeMbrx B eAI{-
Hrrr{y BpeMerrlr ropMoB.ErqIrN[ rasoM, troAcrluraeM sucro pexon6lu-raquft ua rpe-
urft ypoueub aroMa Bogopo[a. Sua.reu[.a BeJrr{quu H+NrCs,7 upune4eur,r
e ra6n, 3. HauolrurM, qro tro ycJroBrrro Bce BaprraETLI MoAeJrr.{ o6ecuesl.rnalor
cBeTr{MocTb B Itrr{poxl{x Kpr,rJrr,frx Jrr{Hr{u Ho, panuyro 1,052 nsaru,mlcen. Concevr
Heolr{r{AauHbrlurBr{flocb ro, qro BapI,IaET MoAeJrI{, nau6oree yAoBJrerBoplrreJrr,-
nr,rft c roqr(tr Bpelrrlfr coorr{omeur{rr Macc Irorofia tr raaa, onaBaJrc.s rax}r{e !r Harr-
6onee trpl{eMJreMr,rM c roqr(ll BpeHI{.fl cooruortreHrr.E cBerrrMocrlr rloror(a r{ [oHo-
,rrqerocfl rasa. OArlar(o Aalxe B aroM cryqae [Hrerrcr{Buocrr, yanofi KoMtro}Ierr-
rrr l{r.-.nlrunl[, I{BJIyqaeMoft nrorulrM raaoM, Ha trop.aAon 6onr,ue r{Irrel{cu]l-
Irocrrr runpoHofi rtoMtroHellTEr, [BJryqaeMoft 6nrcrpr,rrrrr{ arorvraMl{ uorora. Stor
peSyJrbrar rre SaBr{cr{T oT lrJroTr.rocTrr ra3a.

Ilocxorr,xy B palr(ax I{crIoJIbByeMLIx rraMlf ypannerurfi trpu (paayMIrrJx)
BHaqeHr{.Ex aro}rnbrx Irapar{erpoB rre cyrqecrByer raxl{x ycnonnfi, trpl[ r(oro-
pbrx lrgJryareHlre aroMoB, r,rMerotqr{x Haqarbuym cnopocr}, > 5000 nn,lcen,6nuto
6r,r uensrue rriur cpaBrrr{r[o c rraJryrreHrreM trono.Elqerocfl raaa, To 6brr trocraB-
Jrerr cJreAyrorqnir aoupoc: IracHoJIr,Ko HaAo I{BMeHLITb IrapaMerplr e r{ orrr sro6ar
TaKOe ycJloBue r{N{eJro Mecro?

Ilpu uzaxoft creueulr r{o}rr{sar{r{rr r{ }rr{Bnoft 7r, ror4a grn ABr.I}I{yqerocfl
aToIIa OCHOBHLIMILEBJIflIOTC.TI IIOHI{3aIII{OHHbIe trOTepI{, CTetreHL I4OIII{3aI{I'II[
Topr,ro3fltr{ero raSa o6paruo trpolopqr{oHaJlbEa tseruIluHe e - aEeprfln, coo6-
rqae,r,roft nape rroHoB B Mollerrr lrx o6paaonanua. Teoperl4qecHoe I{ aHctrepll-
IrerrraJrr,Eoe Br.raqeuue s orrroc.flrc.fi K ABrllltyrqeMyc.fl trporony. 3gecr, )I{e, I4B-

Ba rrepeaapagrlr, 6oree g0% BpeMerr[ 4wrxlyu1uftcfl aroM HaxoAr{rcrl s rleli-
TpaJibHoM cocro.Er.rr{rt, troaroMy rro]rr{Bar{r{.8 raaa lrpolraBoAr{rcr tpanruuecHn
rreftrpaJrbubrr\fr{ aroMaNrrl, B0JTeACTBI{e qero Berrlsrlua s [,Io]ner r{MerE, Apyroe
gHaqeHI{e. Llro6rr orBerrrrb Ha rrocraBJreuurrfi BErrtre Borrpoc, 6rrn noBropeH
Beob paorrer o a: lO0 ea, u:2200 nnlcen, 6p: L,75 xaf;, orr:0,35 nn3

r{ orr : 6nafr (auaueHr{fl ceqer{r4t ttpr cRopocrr{, pannofi arolruofi eAlrrruqe
yrwr 2200 rculcen). Peaynrrarr,r sbrsucJrenuft Elrrr Te: 8000 u 6000" K upune-
Aelrbr B ra6t. /+. tr4a ra6,;ruqrr BrrAHo, qro trpu roM )ne pacxo,qe Maccbl Ha ftoptryc-
rtyJrEpHoe [SJryqe]rr{e, paBHoM 2r5 Mglrot, r{ trpEeMJreMr,rx SHarreHI{fIX }I&ccLI
lefiTpatrnoro raaa cBeqeHlre DTofo raaa craHoBl{Tcfl cpaBHI{MbrM co cBCqeHIre}I
floToHa.

lIsB. Iipr,rMcKofi o6cepBaropsn, r. 56 85
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Saxnroqerlre

B rracroxrl1ee BpeMrr cJl4ruxol,r r{aJro r4aBecrrro o }raccax rrAep raJraHrI{I{
.tI colrceM lrl{arero lle r{SBecTtlo o6 rax esoilroqrrr{, noSToMy rleJrbSfl'cI(a3aTb, LIa-
cnoJrbr(o [paBAonoAo6na serusurrfl ]r3r\feHerrrrfl Macc];r rrApa B 2,5 Molrcu. He-
r{BBecrr{o rar(}r{e xoJruqecrBo neii:rpanrrroro raBa. O ero cyqecrBoBaHr{r{ B tr[-
pax r{o}nEo ToJrbr{o AoraAr,rBaTbcfl: trprl 6orr,roofi rrJroTHocTrr rr71Lr17fl 2l cru, se
usryqaercfl, a orleHrrBaeMaflr.rs Ha6rroAeHufi lracca 106-10? MgHe rlolr{er }ra-
xoAr{Tbc.fl B rlra"TroM o6relre }r [peAcTaBrsrr, co6oft ropflsyro nJraBMy r{JrH r{oHr{-
aosauur,rfi raa. flooroMy Hlr fioruqecrBo rrJrorHoro raaa, rpe6yeuoro AJIfl Top-
Ivrolr{eHrr.s npororroB Ao renJroBbrx cRopocreit, uu BeJruquHa dMldt He MoryT
,cJryiHrrTr, apryMelrroM (3a) LIJII{ ([porl{B) MexaHr{3Ma trepe3ap.flAl(r{.

Mexanuau [epeaapflAxr{, B ToM Br{Ae KaH or{ trpeAcrasilen flranonr u Cro-
-rrepoNr [t], ue B cocro.flHr.ru o6'nsuturr, ua6rro4aelrrre upo{r{Jrrr BoAopoArrblx
nvmnfr. B ctrer(rpax rrAep ccft{eproBcnux raJraxrr{r(, rrororry uro noa6y;nAaeMoe
rroroxoM 6r,rcrpr,rx qacrur{ cBeseuue cpeAbr (qeurpa;rrnrrft yaxufi Maxcrr}ryM
nlrrlufi) B Jrro6oNr cflyqae 6yger Bo Mr'roro paB rrpeBbrr]rarb uaryqeuue troror(a
(ur.rponar KoMrrorreura upo{lun). flpr.r nexoropbrx (Harfl}rinax) napal,rerpoB e

lI O11 I{3JI}IIOHLIO trorol{a MO}I{OT CpaBIII{rLC.s c I{SJIyqeHI{eM IIOXO.TIIeIOC.E IaBa,
oAr{aro or.ro trpurrqrrtrrraJlbuo He r{o}r{er 6r,rrr, 4ouuHr{pyrcq,r{Nr uo rofi rrpllrll{-
r{e, qro narx4r,rft aHT rrepesaprrAxr{ c trocJreAyroq,r.rM uaryqe}rr{eM r(Balrra B KpDt-
Jre Jrr{Hr{r.r [prrBoArrr K tro.sBJre]rum troro,fltqerocfl rrporoua, Koropr,rfi parlo lrrn
rroaArro peHou6uuupyer rr uairyqr4T r(Barrr, rre cMetqeHr{r,rfi tro qacrore.

Cyrqecrnyror, oglraxo, o6c:rontenrcrBa, r(oropr,re, roo6rqe roBopfl, Moryr
IeCHOJILKO I{SMeIII{TL IIOJIO}I{eHI{e.

1. Boauonruo, qro aaceJrer'rr{e paaHr,rx ypornefi B trpoqecce uepeaapflAKE
cyq,ecrBer'ruo orJrrrqaerc.E or BaceJrerrrrfl DTr{x rHe yponuefi upu o6r,rulrofi pe-
ronr6unaqlru.

2. llpn 6orr,ruoft rrJlorHocrrr tronorrqerocrr raBa rl Ba]aerHofi HetrpoapaqHo-
crlr ero B Jrrlunflx 6a,;rr,ueponcxofi cepun BoBMoffiuo pacceflrrrre HBarrroB Ira cBo-
6o4nr,rx eJreKTpoHax, qro rrprrBeAer K pacml{perrl{ro qerrrpaJl},rroro Maxcr,rilryMa
Ir Kourype uo4opogrrofi Jrr{Hr{r{, Boarrrrnrrrero B rrJrorrrolr raae. B Drolr clyqae
rrepeaaprr[na y]r{e He r{rpaer raxofi poJrrr, KaK ts MoAeJrr{ flraxa n Crouepa,
oAlrano oFra Bce etqe Hylrilra AJrfl o6r,,Ecrrerrr{.fl HepoBnocrefi r{Jrr{ orAeJrr,rrbrx Maft-
cr,rMyMoB, rra6rroAaeublx AaJreKo or qerrrpaJrr,r.roft sacrorrJ rra crrraEreHHr,rx
D JrenrporrrrbrM p accerrHlreilr rur{ poxr,r x np6r Jr brr x lwrtwit.
I{oa6pr, 1975 r'.

Jlnreparypa
t. Ptak Il ., Stoner R. Z. Astrophys. J., t973,185, I21..
2. Ptek,ll . Astrophys.l., 7970, 162,425.
.3. Ocnosrrbre {opuyriu ([ualmu. IIog peA. Mcnaela. Ilcpen. c anr.lr. M., I4JI, 1957.
4. l.epu6epe P. 8., Illttotr,t 9. 3.14au. Itpr,rncxoii acrpo([r.ra. o6c., 1974,50, 122.
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I{ 3 B E C T ?I fl II P bI 1\[ C H O lt A C T P O (D II 3 I{ q E C H O IT O B C E P B A T O P I'I !I

Torr LVI, 1977 r.

I.IIOTHOCTU IIOTOI(OB I}H EIAJI AHTI4IIECITIIX OE'bEKTOB

C I,ISBbITI(OM ItoPoTKoBoJIHoBoIo PAAI40USJIyIIEHI,{
PI UX IIEPEMEHHOCTb HA BOJIHE 1,35 c'tt'

B. A. Eilrauon, [. f . ]Ionceen, H. C' Hectepon

ilpune4cnrr po3yJrr,rarbr ra6nio;lerrr,rir IIa RoJTHC 1,35 c'rtr' oxolo 60 BlleraJIaI{TI'lqecIiI'Ix

o6,r,enron c lra6rtttrolt l{3Jryqcrrlrfi B carrr]Irlcrpollorf /{IIarIa3o}Ie I'IJTII llSBccrnbrx ltal( IIepe-

rferflLire. I{a6.nro4crrlr Br,rrroJ]rrel6 rlpr.I [orIox{LI 22-rrerponoro paAlloreJrec]iorra IiAO AI-I

CCCP u 1g74- L975 rr. c tIyDcrBl'IrcJILHocrr,Io ]re ry?ne 0,13' t0-:0 ant"tr 2'e|--r 
'

Orlrc.raer.c.n 6rrcrpr,rii [oI'r)otr B crrer{Tpc raJIa(T]Ir{rr 3C i11 rt rllI'r1,'IiIlIerpollorl AIIala-
Borle BoJIII. ?Iauepeur,r IIoroItIl or IaJIaIITLI( J\! 42,69 r'r 99 lrs cflIlcfia ,\{apfiapana.

flpnne4enrr Aarirrrrre o [epeMeurrocrr'r paArrorlaJryqerrr'Ia 19 o6tertrol, [pllrcr{ anr- [L

nB llr,rx Ba l,rrrrepBaJr Bper{eurr ) 1,5 ter. Otlrcqaercn Bo3}rox{r{a.s fleperteEHocrl r(BasapoB

c rau6omutrt{I,I npacrrbr}Ilr cr{erle}Il'Iflr{Ir OQ L72 t OH 47L'

I4cc,negorana 6r,rc.rpax reponrerrrocrL 11 pa4r.ror.rcroqnl.rnoB, y oJ 287, 3C 273,3C 279'

BL Lac n 3C 454.3 3apcrr.rcrprrpoBarrbr rlaprrarlr'rr'I rlJrorrloctcrl noroHon 3a flecKoJrr,rio

gueii, I4aucnefifrr paAr,rorl3Jryqgllrnr Ol 287 rr 3C 273 cpaBrllrBarorcfl c ]l3rlellerIr.flrlr'I B o11-

TrrqeC(oII AI{aIIaBo}Ie. Boarrotnrrrt (1,;rynryarllrrr IIoroI{a OJ 287 3a AoiIII cyrolt.

FLUX DENSITIES OF I]XTRAGALACTIC OBJECTS WITFI SHORT WAVE.
LENGTH RADIOEX,IISSION ]'XCESS AND THEIR VARIABILITY AT WAVE.
LENGTH 1.35 cm, by V. A. Elattou, I. G. Moiseeu, 1r. S. Nesterou.- The observational

results at l, :1.35 cm for about 60 extragalactic objects rvith the ccntimelcr rarlioemission

excess or hnolvn as variable are reportecl. The observations have been made rvith lhe
aid of Crimean Astrophysical Observabory 22-m radiotelescope rviLh thc seusitivity bet-

ter than 0.13.10-26 W rn-2 Hz-1.
A largc increase in the spectra of galaxy 3C ltt in mm waverarlgc is pointcd out"

The radiocmission from galaxies listcd by i\'Iarkarian as N 42,69 atrtl 99 is detccted.

Variability data for t9 objects are given. For tt objects ilux density variaLious are

monitorecl in the range of 1.5 years. OtI 471, and OQ 172 quasars rvith largest redshifts

are suspected as variable.
The rapid variations are considered for tl sourccs and {or oJ 287,3C273,3C279,

BL Lac and 3C 454.3 short term variations, during several days, are found. These varia-
tions are compared rvith those in optical rartgc. The fl.uctuations of thc radiollux oI OJ

287 during fracLions of a day are possiblc.

HaK 11seecrgo, rroqrr[ Bce BHeraJraKTIlsecK[e paAIroI4cToq]IuHu c trJrocItI{N'II{

trnr{ BospacTaroq,rrMu crreHTpaMr{ B car{Tr{MeTpoBoil[ AI{atra3OIIe A.III{H BOJIII, r. e.

uMeIoqIIe otrTl[secHu IIJIOTTIbTe HOMUOEe]rTI;I, 
'IBJLIIIOTCfl 

trepeMetrHbIr,II{' trpll-
seM aKTnBr.tocrb rrx qacro Bo3pacraer c ylteHbmelrlreM ArrlrHbr BoJIlrbI. Ha6uro-

AeHI{fl IIepel{eH}IbIx I{CTOqIIHI{OB B NII{JIJIIIIIIOTpOBOII AIIatraSOIIe, CJIOAOBaT0JILI{O,

Moryr 6rrrr, 6otee uHdropMaruBHI{N[I,I Aflfl rl3yqcntr.a 0I,I3u'IecItIIx yciloBI'I:lt s s.U-

pax raJranrr{K r{ r(BaBapax. Terf rre rferree cucreMarusecnl{x Ea6JrIoAeHI{fi raHtlx
66tex,ou lra BoJIIIax fiopoqe L,95 cat' oaleHl lraJro [1 ,2]' Hllxre trpl'rBoAflrc'r pe-
ByJrbrarr,r Ha6Jrro[eurrii sucralaxrrrqecr]rx paAuo[croqlrl{noB-}Ia Bo.[rle L,35 cat,

niroonrrerrrrlle rla 22-ruetpoeolr paAl{orerrec6olre PT-22 }tAO AH CCCP e ne
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Ha6pe 7974 r., a rarune B anpeJre r onra6pe 1975 r. Ilr,rnn lrarleperrbr rroronu
p.sAa KBaBapoB rr raJranrr.rx, B ocrroBr.roM lrMerotrux r,ra6r,rron B paAr{oIraJryqe-
Hrdtr n ?u : 2,8 cat, [31, rrrrr{ y}r{e r4BBecrrrbrx r(aK nepe},rerrHbre ]ra Apyrrx AJrr{Hax
BOJIH, a TaK)fie I-IeHOTOpLIX IaJIaHTI,IqeC(I{X L{CTOq}ILIflOB.

Yuroroe paapemelrrTe PT-22 ua ?u : 7,35 cn cocraB,,rrJro -2i5 uo ro.uo-
Br{Hrroft Motr{Hocrrr. Ilplr ua6nro4enunx npr{r,re}r.EJrc.s paAr.ror{erp c xla-
Bepolr rra Bxo,ue ts fiarrecrBc ycr.rJrrlTeJrfr gr,rcoxoft qacrorbr. 9yncrnuterr-
rrocrb paAr{oreJrecxona c arr,rl{ paAr.ro}rerpoM cocraBJrflta 0,7 eg. uorona (1 eg.
rroror(a : l0-2t'6m.il*'.e{1) nprr nocrosr.rrroii BbrxoIIa ]laAr.ro]{erpa I cen.
Perucrpaqra.E Br,rxoAuoro cr{r}raJra ocytrlecrtsJrfl,r&cL B lur{lloBo}{ r,r arra.[oro-
BoM BI{Ae. Haron;reulre ero AJI,I yJlyqmerru.s coorrrorrrerrr.{s cr,rrrran/ruyrr [po-
r{BBoArrJrocb trprr rlo]rorr1r,r aJrexrpouHoro ycpe[rurrens [4].

IJpu na6nrogeunax l{crorlrrlrxoB c rrr4noBbrMr{ rrJrorr{ocrflrrlr troroItoB
> 1,5 eA. troror(a I,rx ftoopAI{Harbl cHaarafla yroarr{rJrr,rcb npoxoiriAer{ue},r qopeB
ucrotluux rJIaBHoro JIetrecrxa Ar4arpaMr{}r rratrpaBJlerrrrocrr,r alrre}rnr,r. flocne
sroIo I43l{epflJlllct' CpeAItIle reMtrepaTypbl aIITeHHbI IpI,I ycralioBHe ee }Ia I,lCTorI-
IrI4K B rerrerlue 30 cen (<ncrovuuHl), u upn ycraHoBHe arrrerrlrri rra ltaoororrrrlrr,r
-B'or r.rcroqHr{Ha R rearegr,re rar(oro }1{e BpeMerrr,{ (<tfou>>). ,(.nn y.iera 4peii{tr
ubIxoIIHoro crrrlralla RcJIe/lcTBI,Ie llaBJrnqurJx rrpl,rqr,lir o6r,r.tro rrpr.rtferrflJracb
rrocJIeAoBareJlbHocTb <r[on>-<ncro.rnr,rx)-{<droIr>. I{onn.recrso rilr{r{x cepr,.rfi
r,reuepenr.rfi SaBIrceJIo or rloTolta or ucTosnuHa. ArrTenrrafr rctrleparylla llcroar-
uIlHa onpeAeJIflJIacr, KaK pilSrroclr'Ir MelriAy cpoArrr,rl,lr{ renrlepaTypaN{r,r arl.uorrrJbr
B rIoJIolI{eHLIfix (I,IcTorIIlIrrt>t u <r!oir>. O6rexrr,r c rrJrorrrocrfrr{u rroroltoB (1,5 eg.
IloroHa rra6lro,qanr.rcb rar( ?I{e, Iro 6ea upe4napr4TeJrbrroro yrorrr.reHlr.E noopllrr-
uar. Tosuocrr, rraBeAellufl paAr{oreJrecHorra Ha I,IcrorrHI4K B aroM cJrysae, olpe-
AeJrerrrra.E uo ua6rro4eHl,rfrM clrJrrrrrbrx paAI{or,rcrorII.rI,IKoIl, cocras.utrJIa 10-
15" no.rbro lr go 20"- gHenr,

Il.lrotuoctu rloronoB rrcroalrrrlltoB onpeACrrrrJrtrcD orrrocr{rcJrrr}ro Dll-21,
Iouutepa ra Carypua. f{nr IIR-21 6uua npunrrra rrJrorHocrr, norona ,S ::19,5 + 0,6 eA. trorona [5] , a arq Ionurcpa lr Carypna 6r,urn upun.Er]jr flp-
nocrHrre reM-rreparypr,l {38 + 3,5o K (cpe4uee BaBerrrerrHoe t6-81) u 728 t-
+ 5,5o K [9] coornercrBerrllo. Cornacuo Hartrr.r]r r4grfeperr].{rrM npr,rrrgTbre Be,[r.r-

rrprlrbr corJracyrorc.E Melr{Ay co6ofr, c rosHocrbro ao L%.
B ra6l. t uplrneqeubl IrJlorrrocrrr uoronoB paAr{or.rcrorrrrnr(oB, rraMepeHrrr,re

B oclloBtloMB anpeJle 1975 r, HagsaurlaI,rcrorrr.rlrnots [arrbr rro IlaprcHouy lrnlr
3C xaranoralr. Vxaganr,r rlrnrr o6r,enroR (l - ra;ranruxa, I{ - nnaaap,
If II - BoHa r{o[r,1aoBaH]roro BoAopoAa, OCH - ocraron cnepxnonoft snea4r,r),
rlJrorlrocrr{ rloronoB or }rl{x co cpeA}rexBaAparr{qHbrur,r orur.r6Half],r B eA. rrorona.
,(,na ucrourrlrKoB, r.re tlllJrflIonu4xcrr roqesHlrMr{ AJIrr AprarpanrMbr HanpaBJreir,
rrocrr,r P'I-22, n cHo6Hax [arrrJ rrx rroror(r[ c yqeroM paBMepoB AJrfr rayoootsa
pacrrpeAeJreHu,s paAuorrpHocrrt. Paal,reprr ucrosHunoB rraMrr orrpeAeJr-EJrlrcrr
Herlocpe[cTBerrllo rIo Sarrllcfrl{ trpoxo}r{Ae}rI,Ifl Ar{arpa}rN{],I HarrpaBJrelrrrocT}I
aurer{Hbr sepeB Hr,rx, a grn 3C 270 n 3C 405 ueo6xoAr4r{r,ie cBeAerrr,rfl o pacirpe-
/IeJrerrr{rr paAr{oflpnocru 6unu Bar{MCrBoBar{br r{B t3l u tl0] coorBercrBerrr:ro.

CpegrreHnagparflrurble ourra6rtu nlornocreit lloroHoB oqeHrrBaJrIrcD rro ].rrro-
roxparHr,rM ua6nro4enra.EM llaAa r{crorruunoB B paarrrlqHr,re AHr,r. Omu6ra, o6y-
cJroBrreuHa.fl rnyMaMr.r crrcreMrr, paBHa 0,13 eu. rroroHa n"[g 30 ceE ur{Terp}rpo-
IraHr{.rr. Ourr.r6xlr BcJre[crBrre Apyrrrx {axropon (uerovuocrr, ycrarro]lHr{ TeJre-
cnorra, LrBMelreHL(.s ycr{Jre}Ir{E ar-rreurrbr trplr I{BMeI{eIrI{I{ Br,ICorr,I o6r,enra na4
ropIrBoHToM r,rJrr.r co BpeMerrelr, Herosuocm, yqera uouroqeHrrrr rr [p.) cocraBJrn-
tu2,7 % nauepaeuoft renuquubr AJr.rr rroronoB )1,5 e4. rroror(a. ,[nR ueur,rulrx
rloror(oB Brloc.Erc.fl [orroJrr{r{reJrsno 2,5-5 Yo ua-aa oruu6om }raBoAeHr4rr. Itpoue
Tofo, yqrelra HeotrpeAeJrelrHocrb urornocrefi rroroltoB xanu6ponouglrx r{crorr-
rrI{HoB (-3%).

Cpegu Br-reralranrr{secHflx paAr4oucroqHrrnoB B ra6t. I :rolr,no HBaBap
3C {96 u rarranrrlnu 3C 123, 3C 218 n 3C 353, ro-BtrArrr,roMy, rra BoJrrra x { 2,8 cat
r{Meror crreKrpbr co cneHrparrr;rrr,rMr4 rrrrAeEcaMrr a : d (lg s)ld (lg fo), Bospa-
cTaroqr{Mr{ nprr yMeHrlxerrl,rr{ AJrrd}rbr BoJrrrrrr. Ocra;rr,nr,re IrMeror nuocxr,re (o -
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NGC 7027

If .'rorHocrr, rlor0H a,
I0-xa9n1. JL-2,21f I I{cro,rlr nH

,luII
o0 r,eIt'ra

flrto'rnocrl lloroHa.
10-!6 r,n . Jt-: ..t [-1

1 ,66+0,25
0,47+0,09
t ,001-0,13
2,22+0,1.3
7,30*0,48
3,34+0,20
2,20;1-0,13
0,64+0,08
2 ,81+0 , 15

2,03+0,1:l
I ,1.44-0,13
3 , o5J-0, {8
L,24!0,17
L,201-0,77
t ,00:10 , 08

{,51+0,11 (6,311)

3, oB+0,19
0,66+0, og
,1 ,t3r,- 0,11
i,25-L0,12
0 ,1r8 i-o , o7
2,02*0,4t+
o,g5+0,10

{,93-l-0,14
4,58*0,22r (7,61 )

2 , 52 -l-0, t5
3,01+(),24
2,31t0,{5
1r0 

, 6-l-2 ,8 (6') ,6)
2, 98*0, 18
2,22-l-0 ,1.4
6,49al,znP
3, 25-i-() , t8
t,t4l-0,11
L ,4L!0,12
0,90+(t, t3
0,31+r),()8
I ,,12*(), t3
6,91 +0,29 (23,7)
23,1+1 ,40 (tn2,1t

10,B+0,6') (58,0)
23,3--4 ,40 (42,0)
t0 ,6*0 ,60 (11 , ll)

177 ,t+6,9 (3911)

98,3+3,5 (268)

7,96;[o , 
zrl

I
I
H
I
1l

IT?
It
H
I{
H
II
l'
I'
f
OCFI
I{ II
HII
FI II
HII
OCH
OC}I
}I II

- 0) lmu Boapacrarorqne ctrexrpbr (" < 0) .Oco6errrro rrrrrepecllo yBeJll{qelrtre
rrJrorrrocrr.r rroroHa N-raraHrnxtr 3C lll c 1+,39 eA. noroKa rra l, : 2,8 cn go
7,30 eg. rrorona Ha l" : 1,35 cn. Tanori BlrA cnel{rpa B aroil{ AlIaIraSoIre BoJIII
rra6JrroAaercfl rar(irie r.r y r,raBecrrrofi paAuorarraxrlrr(r,I NGC 5t28 (Cen A) [111.
14ccregonaulre trepelrerrrrocrrr 3C 111 B carrrrrMerpoBoNr AlIarlaBone [12] uoxa-
SaJro rre6oJrbrrryro [epe],re]rHocrb ero r{errTpaJrr,IIoit HoMnoHeHrbI I{a BoJrI{e ti crr,
FIa l, ,,. 1,35 c,4, B nepr.roA o atrperrrr ro orrfl6pb 1975 r. troror( or3Ct{l ocra-
BaJICfl Upa(TI4qeCHlI IIOCTO.EIIIILIM.

I4aueperrrrr,re rrar,rrr rroroxrr or AByx HBaBapoB c rraE6oJIrIurrMI{ HpacHbIMu
cl,rerqeHr,rrrNrn OQ 772 (z : 3,53) u OIl 47 I (z :3,40) Moryr cBr{AereIILcrBo-
Barb o rrepeN,reHrlocrr{ r{x paAuousJryqeHr{rr Ha },:1,35 c,\r, ilocr(oJrt,Ky oT,rrlr-
rrr{e [puBeAerrHr,rx B Ta6Jr. I auasenufi rroronoB AJrfl ]rr,Ix or troilyqeHnrrx s [13]
rra arofi irie AJrrrHe Bo.rrrrbr 'cyqecTBelrHo npeBbrrlaeT orrrrr6Hr{ r.r3MepelrHfi.

V rpex raJrar(rrlr( Nlapxapana Lrs rrtrrrr, Ha6rIoAaBuLIxc.E HaMI{, o6napy-
)rielro 3aN{er}roe paAr{or43JIyseHr.{e, I]pl{seM, HaK rraN{ rrBBeoTrro, y MapHap.[H
69 u 99 BlepBbre. Pacc.rr,rrarrnbre paAr{ocBerrrMocrr,r Bcex rpex raJlanrllr( (23,5.
.7022;107,5. 1022; 8,6.7022 am.ery-t\Irn X4apHapan 1t2,69 u99coornercrBerluo
trpr{ trocroflHHofi Xa66ra II :75 rcat,.cev-r.Mnc-r) ona3a.]rlrcb rlecftorrbxo
Br{me cBerr{Mocrefi Apyr}rx raJraHrrrr( MapHapaua na l, : 70 cn[741. [Ipu pac-
qe?ax 6rrllr lrcuoJrb3oBarrbl Hpacnblc clletr{eHrlrr, trpl{Be/{erlHble n [15-17].

B ra6;r. I yxaaanr,r raxir{e rroror(r{ or ucrotlnrlta 2005J-40, o6napyrneunoro
HeAaBrro Ha caFrrur{erpoBbrx BoJrHax [t8.l , u or rrer(oropll]( raJlar(Tl{trecx[x rlc-
TOtrHI{KOB p a/IIrOLrSJryaIeHI{rI.

Il,rorirocrlr rroroltoB 19 paguoucloqH[r(oR c Bal{errrrrlN{r4 IrBNIerreErrflrII,I I]aArlo-
uBryqeulls B rleprIoA rra6JIro[eHI{fi upranegeu,t R 'ra6JI. 2 c ynaaaIrI,IeNI rl,ltra
o6T,enra r{ a[oxrr rra6JrroAerrr{fi. lloroxu gilx lL rra rrr{x, r,IurepBaJr ua6rlollelll{fi
KOTOITITIX npeBbrruaJr 1,5 rO4a, r{arrecerrbl r{a pr{c. 1 n aaeucr.r}rocrrr or RpeNrerrrr
c fip]rBJrearenr,reill rralr]rx pesyJrbraroB i,r3 [191. Beprur(&Jrbrrr{N{r{ orpesHan[r rra
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/!7J /974 /97J

1. l{eglerrtrr,te r,t3nre1{cril.rlt troTonoIJ

- 7,35 c"tt

flepuoE 1973-1975 rr.,6-B nclluoA

/J/OZ
/974 /t7J /l7l'e.

paAI,ronBrylror.rrr.fl BrroraJrar(T14rrecfi r.rx o6r,efi tos

1974-1975 nr..

puc. I [oxa3aurrr cpeAr{er{BaAparr4qnrne oul.r6nra. Tau, r4e onr,{ He rrauecegr,r,
BeJIrIrrr{Ha omra6ox cpaBur4ua cpaarrepoNr r(pyirixa, Sllecr, n olur,r6nax H€ yt11g1ru
rreon peAeJreHHocTb rroTono B r4cTo LtHI4r(o B cparlHeHLrrI.

XapaHrep [epeueul{ocu,r BCex rlcrorrHrrnoB Ha p],Ioy}lne B ocHoBr.ro}r coor-
sercrByer xapaxTepy rrepeN{cHgoortl rrx Hil 6.rrraexux A,rurrritx norrrr [1,201. Og-
uaxo lreo6xoII,IMo oTMeTtrlTI) rIoBLIIleHIryIo a(Tr{BHocTb r} rleplroi{ HarrII4x Ha*
6.rrogenufi y 3c 120, L127 -*L1tv2c273 ro cpaBgeHr,rro c na6nro;1anrrrefi6r r 1gT0-
1972 n. ual,:9,5u,to [11. ]tpome roro, ]rarrr{ AaHHr,re Br\recre c peayJrrrraraM?r
ua6lro4eal,rfi, [pI4BeAeHI{LIMI,I ]r [1 ] , yr{a86rBaIor }ra Brrartr4TeJr bHyro nepe}Ieu-
rrocrr; Mr4JrJrr4NrerpoBoro paAlrou B JryueHr{rr raJranrut,;l 3C 27 lt.

Tolr,Ho Il.n.fl BL ]r&c B Iraorofrlrlee RpeMrr r{N{elorcrr ofly6.rrunonaHHr,re Ha-
6"nro4enran B rIepI4oA, Irepcl{plrRarorrlr.rfic.r c r{alrrrlrr, xoTrr r{ Ha /loBoJrbrro Aanexr,rx
l(,,l,Igax sonn 31 u 71t cn [21]. Coe4aerox BrrcqarrreHr,re, arro na ],:L,35 cu
I'I3rIe,rreHI4fl rroroHa BL Lac rlpor,rcxoAEr rlo(rrr4 n npo'rr.rno{aae c r.{BrreHentr4rralr.r
rra 31 u 74 cn.

OrHpr,rtr,r,rr B I{acrorrfi(ee Bpellfl ocraercfl I,r Rortpoc o rrdrrl{qnooTtr4 6l,rctptrx
(o re.reutre Hecl{oirbltl4x cyron) napr.raqraft rroror{oB paAr4orlaryqe}rr4fl rrepeNreu-
rlrrrx trdcrorrHuxon. Ilanpnnrep, B [22] ua ')u--17 cn, y Her{oropr,rx o6r,exros ra-
rtr,re xole6autrrt 6tltu o6napynreur,r, a Ha I:2,8 cil, ! ,tax )rte LrcroaIHLIr{oB ogr{
orcyrcrRoBa.rru [23].

lloraon 6utclpr,rx uapr,rarlrait rroror{oB pallr4or4BJryrresran uara6oJree 14r.rreHcrlB-
ru)rx r.{crorr}rtr4noB rrpr4BeAer.rHrrtx u ra6r. 2, 6r,r.n rrpoee4err R Nrapre-anpeJle
1975 r. I''[croqulaxn oJ 281 u 3c 273 ua6.rno4alracb o/uroBpexreHHo ]r B orrr,r-
,recnorr Ar4arragoue 124,251. )lrrn Ll o6r,enroe pegy.rrrrrarr,t pa4uona6trroAesrzfi
3a DTo'f relll4oA HalreceflIi ria plrc. 2. Cn;lomnr,Ir,rl,{ Ilprrrl]Jrll,r Jrlrl{I,1rrr{r4 yKaBarrl{
cpeAufie slratleuufl rloroxoll r,Ioroqtr4rioB n nepr4ol{ rra6"rrroqeuraii. lllrplrxonuun
o6oeHa.lenH BoBNIo[tHLte 14BMeHeH]lfl rroroltoB IleltoropItrx ltcrolltrl4non, A nep-
Tr'rnaJrrnbrx{r,r orp gBr{atrx - c pei (r.rcr{RaAparr4 rttuie omu6ril,r.
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Ta6nrrlla z

Iltornocrs IroroHr, 10-26s1n, iL-2. eu-t
I{cro.rH!rri 'I'trl

o01,eHTa

0r06+0r
J(, D/+

NRAO 150

3C 120

ol2B7
4C 39.25
1055+01
,1t27 

-t4
3C 273
3C 2t4
3c 279
oQ 208
r5t0-08
3C 345

1730-13
21.45-106
3c 446

BL Lac
3c 454.3

2,59+0,L2
43,2+t,6
,1,6,1:L0,40

7 ,76+0 , 30

7,00*0,25

4,08-l-0,,16
/+5 

, B-l-t ,8
23,7+0,9
[2,7 +0 ,5

,1 
, 70 -1-0 , 06

7,70+0,35
3,31+0,10
3,40*0, t0

4,29X0,23
g,go*0,30

Itan nnAuo rra ptrc. 2, noroxr,r or 3C 84, NRAO 150, 3C 1.1.1,3C 120,3C274
u 1rC 39. 25 n uepuo,rt Ha6[roAeHai.r 6:';^nvr [ocroflrrHr,rN{r,r c rorruocrbro Ao ourrl6ox
r,ral,repeur,rfi (2,7 %). tr4grrenenns rroronoB Ha6JrroAarucb y OJ 287 ,

3C 273, 3C 279, BL Lac r{, Boa}ro?nHo, y 3C 454.3.
Er,rcrprre lralreueHr{fl noronoB y 3C 120 v 4C39.25 He 6burr o6napynrenrr

rra caHrr{}rcrpoBbrx BoJrHax [22, 231. Boalloinno, arro Bapr{aqrlrr paAr{orrsryqe-
Hlltr B TeqeHr4c HecKoJrbnr,rx AHeft y ET[x r,rcrosHrrKoB orcyTcTl]yrot ta ]u ]
),- !,35 cm.

Brrconan anrrrBrrocrrr BL Lac B rur,rpoxolr [r{arraaorre AJrr{H BorrH o6rqeua-
BecrHa [26], u Harrrr{ peByJrbrarr,r rroArBepir{Aaror oro. OAnaro 6r,rcrprre uaue-
Irerrr,rfl paAuouaryqeunn BL Lac, uo-nu4r{}ror[y, orcyrcrByror rra Aer{uMerpo-
BrJx BoJrrax tzll. U y 3C 279 w 3C 454.3 6rrcrpr,re r.raMerreHr{.fl rroror{a orMerra-
Jrr,rcb rra l, : 3,5 cw [27), Ho orcyrcrBoBaJrl{ watl car, [22] . floeroMy BoBMo]Rrro,
rrro 6brcrpbre Sryxryaqrru npr{cytrlrr roJrr,Ko KopornoBoJrHoBoMy uaryqeHuro
3C 279, BL Lac u 3C 454.3.

Br,rcrpoe r{ Brraqr{TeJrL}roe yBeJr,r{rreHr{e trorona Baperr{crprrpoBar.ro y fiBaBa-
pa 3C 273. rlepea 6 Aneft nocJre HasaJra BcrrJrecHa rroron yMeur,rnrfJrcrr Ao rrpe]ti-
Hero ypoBrrn s 47 eA. rroror(a, Heo6xo[nuo orlrerurr,, cro yBeruseurre rrorofia
paA[ouBilyrreun.s 3C 273 conua;ro Bo BpelreHrl co BrraqureJrbHbrM yMeHE,IrreHr{e}I
ero orrrdqecHort .rpxocrw [24]. fDryH'ryaqr.rr{ rrrrrerrcrrBuocrr{ uBrryqeHufl ororo
o6rexra orNrerraflr,rcrr rreoAuonparr'ro B carrrrrMerpoBoM Ar{atraaone 127, 2B), so
B arrpeJre L974 r. B rerleHr,re t5 Auer,i 6rrcrpaa trepelreirrrocrr y 3C 273 na )u :
: 1,35 c.tfl, He 6rrna o6napylneua [19]. LIo-euAr{NroMy, 3C 273 6nrsaer anrrrB-
IIbII,I TOJIbKO B OTAeJIbHLIe MOMeIITLI.

B lrauenenn.Ex paArror{BryqeHufl OI 287 B treprroA ira6.nroAei-rufi aauerna
S-TlirennaR trepflol(rlsuocrb, orMeqerr]ra.rr AJLE napr,raqrrft onruqecrtlx trapalvler-
poe Croxca e [29]. Cpanuenlre Earrrrrx [arrrrLrx c orrrrrrrecxr.rur,r ua6nrogeHl{.EMr{
I25l noxaaalo Eenoropyrc HoppeJrrrqr{io rraMeuerlufi pa[rrororoxa r{ IroJr.EpI{-
BoBaHuoro orrrrrqecxoro ua.rryqenur. OI 287: or{oJlo MI{HI{MyMa pa[uousJryse-
nus ua6,nrogaJrcfl Mar(cr{MaJrbur,rfi upoqe}rr orrrr{qecnofi [orflpuaaIUIr. Onrlr-
qeol(arI flpItOCTL eIO B ATO BpeM.fI IISMeHfIJIaCb HeBEasUTelLIiIo.

72

t , 3o+0,20
41 ,9+0,80

13,67-l-0, t6
10,95+0,17
4,40),-0,15
7, gg+0, tg
1,99+o, oB

3,80+0,20
47 ,2+L,o
2t ,6+0,6

t1 ,1rgag,5
1 ,56t0 , 15

2,09t0,08
7, go-l-0,19

4,l?Xo,[2
1 , 65+0, to
4,31.-l-0,72
4,90:Lo,3o
7,36-l-0,23
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n
H
r
H
r
n
H
I
H
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H

36 ,4+t ,5

B, 60-l-0 , 30

7,20+0,30
3,27 +0 ,\2
2,30+0,30
46,2+L,7
23,0+0,8

11,60+0,5
1,22+0,72

3,40+0, to
4,1.4+0,25
7 , t0+0, 30
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P:rrc, 2, Sastlcr.Illocrb oT BpeMeHr'r rroroHoB paAr,lou3ryqeHltrl BrleraJrar{TlFlecl{I'lx o6I,eI{ToB
rra BoJrrre 1,35 c.il. B Mapre - aflperIe 1975 r.

B t29-311 6rrno uoxaaauo, rrro AJrfl OJ 287 xapanrepl{bl Ir 6olee 6ucrprre
tfryxryaqu[ LIIITeIICIIBIIoCTII uaflyqeuufl B TeseHI,Ie AoJIeft cyTox I{aK B paAI{O-,

TaH r{ B OlTurIeCHo}I AIIaIIaBO}Iax. Ha l, : 1,35 C}L He 6r,IJro aaMe'IeIIo TaKtrx
SHaqI'rreJIbIrbIx TIsMeHeIII{ft lroroxa' Kar{I'Ie orMerlarucb Ir [30] Ha callTr{Merpo-
Br,rx, a B 131] Ha MI{JIJtIIMerpoBbIx BOJIIIaX U B orrTuseCHOM AI{aIIaSOEe^. Alrfl I
uap Ha6Jrro[eHI,Ifi OJ 287 co-cpegrrl{M r{I{repBaJIor'I r{eiliAy H4MH A, : 0,74A]g.n
(3,5 .raca) troJryrleHa orIIocI'IreJrr,IIafl cpeAHeHBaAparr,tqHa.E pa3]Iocrr, o'r:
: 0,093. 

',(la 
16 uap rra6rrro[enr.rft Apyrrrx [crorrHuxoB co cpeAHr{r{ a' :

:0,14 Alr.rr oTrIocIITeJIblIafl cpCAIIeHBaApaTuqHatI paSlrocTb cocTaBuIa o,2 :
: 0,055. BelnsuHa o-2 Aaer rrarr oqegr(y orrrocl4reJlLIIoii cpeAIieHBaApar[qHoii
pa3rrocrr,r AByx 6JIIIBIIIIX Ha6JIIoAeHI,Ijt OJ 287 , o6ycttoBJlel{Eylo orurl6naMu
r,rauepeur,Iii, nOCItoJILKy oIxLI6Ita BCJIeAcTBI{e CO6CrBeulrl,Ix ulyN{oB CI{CTetr{l,l

rrpeH;6peifirIr{o NIaJIa. Cornacr.ro .E-pacrpe4eJleul{Io orIIorIeIrL{e (crlor)2 : 2,85
cTarucrr,rrtccxu BHasr,rMo trpr{ ypoBue SHasuMocru 5 % . OopltaJl],Ho 3To oBHa-
qaer, qro r{ Ha ?v : 1,35 c.lta uoiyr 6rrm,6r,tctpble {rynryaql{I{ noror(a OI 287
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C i]PEIICIITTdIM I4IITEPBAJIOl{ ]] HOCKOJII)RO ACC,ITI,IX IIOJIEfi CYTOI{, HO AI,IIIJ,I{TYAAI{X COCTaBiIfreT Bcefo HecHoJrbr{o [porlcrrTo]l troror(a.
R eaH.rrroqerrue Rr,rpalriaeu 6.uar,4aprrocrr, C. n. 4or"rrHy r{ 14. /{. CrpenxoBa yqacrue n ua6,lrro4enraax.

Hon6pr, '1975 r.
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Torrt LVI' 1977 r.

POJIb (DOHOBOIO MATHI{TTIOTO TIOJIfl

I{ TIOJIEfr AT(TIIBHbIX OEJIACTEfr I{ TIflTEH

B oEuEM MArHIrTtroM TIOJIE COJIIIUA

B. A. Koror, H' E' Crenauano B' A' ll{op6anoua

Paccuorpeuo BJII{,IEIIe sororr,rx MarEIlTEhIx roleit, ollpeAeJleEEblx tro cI4EotrTI{qecItuI\I

Ho-rraprau[5],IrlarullturrxuorreltaRT[DEbIxo6racreiitrIIqToIIrao6ueetroJIeCoJiIIqa,
,rir.p.rrou-" ItAO A.n.n repl{oAa 6'VI - IS'IX (974 r'

I{oa([(pllqueur oopp.rrorli, rue,iAy o6rqr.rnr rroJrerlr r{ {ouonlrlr rroJrer\r paBe' 0,87. B;'aa-

"ru 
ooral^"*TtrBEbrx o6racreii rr rrfirerr ua o6qee troJre MaJro, 3a I'rcRJrIoqeEI'IeM peAKtrx cJry-

qaeB, RorAa Lrx BRJTaA Ivroltter 6r'rrr' cpaBElrlr c peayJrlrupyrcIql{M MarEIrrEbrM troronoM or

ncero Coluqa' Cgerauo aar(JlroqeflIte' 1"o d'o"oarre rIoJIf AoMtrEl{pyror B o6nrerl uamutnort

IIOJIE,

CoNTRIBUTIoNoFTHEBACKGRoUNDMAGNETICFIELDANDFIELDS
ofACTIVEREGIoNSANDSPoTSToTHES0LARMEANFIELD'byV.A.Kotou,
N. N. Stepanyan, Z. A.-icherbakoua'- For the period June 6 - September 15 Lg74'

the background magnetic fields tletermined from synoptic Ho-charts [5], tho magilcrtic

ields of active regionr u"a tpo* rvere used to study their lniluence on the mean f itlld

measuretl at Crimea for the Sun seen as a star'

It is found that mean field ancl background field are highly correlated (n:0,87)'
The i[fluelce of magnetic fluxes produced by active regions and spots on the mean lir:ld'

is small except some rare cases when this contribution can be comparable u'ith the rcsul-

ting magnetic flux of the S.'. Wc concl*de that the backgrourld fields are dominarit in

the solar mean field.

CgcreMarn.rccr(r{e r.raMepe}rr.r-E o6rq,ero MarrlrrrHoro rroJltr Co.itHqa KaK sBeB[b]

"p";;;;;;;-:; 
Itp';,.;;";t u"po'b""ec*oft o6cepnaropr't,r c t96B r'

A.E.Cenepur,rftnupy"r"ou'op'lt-.4lycraHoBl{JrrrqerHylocBflSbo6u'ero
uoJrfl CoJrr{i1a c cexropHoii Crpytttypofi I{e}I{IrJIaHeTHoro I{arHI'IrHoro troJIE'

g*;rr" c reM, 6r,rno uoxaeano, tITo MelI{Ay o6u'l1M troJre}I..I4 pc3y'[brlrpy]oqrrM

MarHr.rrr{brl\{ troroKor{ or tr.flreH upar(rr{-recH[ I'Ier IruHaHofi cBa3n; ne o6uapy-

,fleHa rar(E(e r(aKafl-Jrr.r6o xoppe.,rlrqun rrterxgy pacupeAeJrer{Irer{ (bJroKKyJIoB

lra Ar{c*e Conuqa ,, o6,,,rvr lrarirurur,tu IloJIe]\{.'Ila ocuone a,aJlll'a trBMeperlu^ft

o6ulero tror.r corr;;;;;;;;A;; u" t96B-1969 rr. A. B. Cenep''fi [31

npI{ilIeJIKSaHJIIoqeIII4Io'qTooIIo[oflifiIloonpeAeJlflT},cflMaIIII,IT}IbIMI{troTo-
fiatrr{ or o6xll[pllbrx rrJrorqaAeft, 3a]IIIMaIoq[x -oxono 

B0 % uorepxllocrl{ Coruqa

Ir He cB.E,a'rrbrx c *rrnurrii*ri o6nactsurl. Mauumur,re rloJrfl ra*Hx o6lractefi

iiurou.* {ononr,ruu troJr.flMI'I.

B gaCtOAqee BpeM.g NIbI paCnOJIaIae]I Ea6JIIOIATOJI6IIbI\{II AiluIIbII\{II' IIOBBO-

Jr.frrotrItrN,rrr [poBecTr{ noJrr{qecTBerrEble oqel{HII BI(JIana (l.ononr,rx IIo Jlefi, I[aI-

HI{TH},IX UOJIeft aI(TI{BI{bIx O6naoteii II IIETeII n o6u1,uft ltarur[rurrfr I1 orolt,
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1. Ha5;nroRare,lrr,rrr,rfi Mareprrarr
trl[cxoAnr,ru rrareprra.iror{ ,,aLr trocJry?ntrJrrr ua6nro4enu.E rrrrrrr rr{rloB ]t) nalrepeunx o6qero h,rar,rrrrroro ,o* corrru^;*-;;;"^r (xa* aneag,);2) pesynrrupyroque lrarlrr{rHrre troronr{ souonrrx uo.uefr;3) marnurubre troJrrr axrrrBr{brx o6;rracrefii
4) lraruurnbre rroJrrr rpyntr trErer{;
5) ua6rrogeulra xprocr-efr v- n.uoqa4efi HaJrr,qr.reBbrx QroHny.rron.

tgli""r.y*a,arrHbre 
Aa,lrbre orrroc.Erc.E n treprroAy '6 

urons - lb cearahpx

oc:ranonr'rucn no4po6uee Ha r(alr{Aorf r,r, trflTrr rr{rroB ua6"urc4enuft.o6u1ee MarHrrl'rroe nor_e conHq" 
" iglo;. ,r;r;;";;;iu'rruro, 6amerurorrcoJrrrerrrrolr reJrecnole-. 

-X{erog perrrcrpar{uu o6qero ,ror, ,nrroxteg s II]..(rx rarlrx ua6nro4enraft lrcnonr,ayrorci ro.,rsxo rurocnr4e BepHaJra reJrecnotra,ilatrpaBJrfrorqrre trapaJJrrerr,ulrrt tryqofi cBera or co,ruqa 
"1iury 

Ha Bxol{Hyrox{eJrb cueftrporpa$a. flpr,r arolr BnJraA r(air{Aoro ysacrKa conHesnoro Ar.rcHa3 Cr{rrraJl MarHi'ITOrpa{a orrpe4e.rr frerc,,fip*ocrr,ro aroro yqacrna (c fi;;;,;froreMHeHtrfr Ar'rcra n npa_rg) r.r secosofi {ynHqnefi, oopn4nora*ofr rerecxonolr(6nuaxofi x e4uulrqe). I4aorepxerca-,,poAoJrr,rrafl r(oMtroHer{ra Ma]r}rrrrr{orotroJrrr, ycpeArreHrroro no Br.AtrMOft no"ilvc{epe co.rruqa, ,or, ,n ur" foBop.s,trepeBec Marrrr4Trroro rrorona oAuoii oorrprrr"r, HaI{ trorol1oM rrporr{BoloJro}rt_uoft uonaprrocrrr, orrrecer.rur,rri r( eAr{Hrrqe rroBepxHocrtr Br.rArrMoro AtrcHa,O6rqee MarHr{rrroe uone (ff5) pu"rifrp"p,erc.q ro Jrr{rrrrrr }.e I }"5250 A; ne_r,ouHa crrrr{aJra, satrrca,rroro uo <ue*arulrrnofi> Jrrr,rrr.r Fe r }"512i A;';pr;III,IMAETCfl 3A IICTIIIIIIIrIft rYNr, }IATEI,ITOrDASA. IIPU BPEMEHIT I,I}ITETPIIPOBAHIIfl75 awn n,rn 15250 v rs uuu, r"i xb1i,,, Aocrr{raerc' BrryrpclrHErr rorrHocrb
r rarrepeulrft trpr{}tept r o t0, I 5 ec tI ] .(Donorrre uarrrrrrrrbre nout. [,n onpeAeJreHrra il,rarHr{Trroro rroroxa or(rouonrrx no.rrer,i Mr,r BoctroJlrBoBaJrrrcb (
pacrpeAeJreHr{e trpor.rrir{e}rHrrx o6r,u.r.fi't:";;fu'"1ffi'It#HJiil'; tTHffiIHOCrr'r ro rroBepxrrocru Co;rnqa. Taxue Kaprr{ crpo.src.s Ha ocr{oBe Ho_na-6nrogenlrft.[5]' Ilplruep cr{Eotrrtrsecnoft Haprbr 4nx urona !g74 r. rprrBeAe,Ha puc. 1.

c'uourfisec*r're Rap'r6r 6lr,rru paa4eJreHbr rra Bo]rr,I, orpeAe,rr.sc[,Ibre AoJIror-ULIMr{ r{r{repBaJraMrr a 13?5 (1 4enr,) r,r r.rHrepgaJraur,r _t_50o ,o ,rrpor. (; ;;;_ropa)' .{nr nam4oft ranoft uoor' oopr4eJr,Jracb paarrocrb unorqa4efi (AS),Barrtrrbrx rroJrflMr{ IY- lr S-no_.rrrpnocru. IIpu upe4uo"or,*rrr, uro {ouonoeuoJle rrMeer oAr{rraHoByrc a6co;rrroruyro Berr.rqu'y Earrp.fr}neHrrocru uo nceliuoBepxEocrr{' pesyrr'*rpyrorquft trorox or xanr4bfr raxofi aou' 6yger ,rp;_tropqr{oHaJrerr paB}rocrr{ n.uoqa4eft AS.{ro6rr naftrz, Kana-E BoHa Ha [oBepxr{ocTlr co"nnqa Aaer oc}IoB}Ioft n*nagn o6qee uone, 6rr.r Br,rqr,rcJre, xoa,f{dqlreHr noppeJr,sq[r{ Me?r{Ay BEaqe,r.reMo6qero troJrfl Arrfl Ka,r{Aoro !,Hfr tr peayrurupymrqr{rr troror(orl {ouonoro nonnIl rle'rpaJrbuoft aone Co.uuqa, l*reroqeft mrplr.,y l, B, t;-.-.., 13 4uenur,rxEOJI.OTII'IX I{HTEPBAJIOB. PEAYAT,TA-. 
^trPEACTABJIEH IIA PIIC. 2. 

'HAU6;;;;;i
xoa{{rqneur-r(oppeJrflr{ulr (fi :0,87i rpuxoArrrc.E rra qerrrpaJrbrryro Bor{ymupuuoft n 5 Auennhr-\ AoJrrorr{hrx uHrepplJroB, sro coorBercrB}er *700tro Aorrrore. Oro cor.rracy er-crr c peByJrr,rarori tii, "J"vr;";";;;o" Kopperr.Erlr.r,N'Ie)Htrfialrerl{oro troJrfl c r[oroc{epllblMrr rroJrrr}rrr, otrpeAeJreH}rr,rMrl tro Marrr[-TorpaMMalI. floarouy Bce trpr.rBoArrrtble lrr{?rie Aarrrrbre, KaR AJrfi ,lro"our* ;;;;;,TAN IT AJIfi MATEIITI{'IX trOJIEft ANUTNUTTX O6NACTEfi I{ IIfiTEII, trPEACTABJIflIOTco6oft peByJlbrrrpyioqr{e r,rarHr{THhre rroror(r{, o,,peAeJreHrrr,re AJr.E xa)rrAoro
AE.E tro rlerrrpaJrbrroft aoue C_onnqa B r{HrepBaJr_e tZOb'""uorrore. fl.na 6;;_snrx noreft ?ry BeJrr{vuuy o6osuavr,rrt (D6* ra 6yaerr ur-ufro,,,orb B Mar(cBeJr_
'nax' B HaqecrBe coe4uefi [atrpfl]fie'Hocir- 6on6uo"o oor-orofrru*, corJracrro[4], rHaqeune 2,b ec,

Mar'r.rrrrre rroJr.ff aI(Tr{BuHx o6nacrefi^oupe4er firruc.- tro Mar,r.rrorl}aMr,ranr,uy6rnryenbr'r Ha naxgufi A.,nE B ffl. Oq;;?r';;;"";#l-onu"orro"pur,r,
7A
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nptrBeleEa Ea ptrc. 3. rlo yBeruqeHEbrn uao6paxreHr{.EM Hapr An.E na}nAoro,
AH.E troAcquTEIB aJIc.E pe3yJl.biltrpyloqufi ltarnurur,rft troToK a1rtrBrrbrx o6lacreft ,I{axoAuBltruxcfl B goge +40o or qegrpaJrbrroro MeprrArraua. flogcuer AJrfl Ka}r{_
Aoft aftrrBHofi o6nacrn trpoBoArrJrcfl orAerrbqo a"" iv (*) u s (-) ,ror.tt oo
dopnyne

li_l
(DN, s : ,Sh11h + p, {S,,_, -,56_,11)116_,,

r4e ft - MaHcrrMaJrBHoe qucilo trBoraycc (or I 4o 5) n 4anuofi axrueHofi o6-Jracrtr; Sr_,, - trJIoII{aAb, orpaEr{{eHEarr rnsorayccofi c }ro}repoN,r k _ n;
Hh-,, - HatrpflrneHHocrb IIoJr.E, coorBercrByrorqa.rr 4anuoii usoraycce. paa-

fr Ptc. 2. tr4arrerrerrue xocr[([rulrrerrra rroppcJ,ls_
ltrrrr o6ulero ro,rs Co.rru{a 

-(11") u pe3ylr,rrr_
pytoutcro rroroHa {ouonoro rro.rlr (O.,,nr; a rr_
Blro4uo^crtr or lrrrpurrhr (Aa) qerlrpatrr,rroii
BolIbt uoJrrrqa, AJrrr r{o?opoii onpe4cleu (D6ou,

Pnc.3. IIpr.ruep rrarrrrrrorparrubr r,ra [5], rro,
Itoropoii o[peAeJrrrJrcfl peay.rr,rupyrorqnfi 

-'rrar_

HIITHbIII IIOTOIT OT AI(TI,IBHT,IX O6.IIACr:ET B IIOIIT..
pa.nr,uoii aoue Coruqa (+ 401
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flocTrr MarI:Il{TI{r,lx troTor(oB N- n S-uo'llflp}IooTI{ AJrfl BCeX aHTI{BHLrx o6lactefi

,..,ui1y.*ojiaorrr,rcyMl\{I{poBalucl..SraCyMMa,BbIpa}IteHIIa[BMaHcBeJIJIax'
rrpr4Hr,rMaJracr, 3a peSyJlbrr{pyrcqrrii: ,uoror aHrI{BHbIx o6nacreft (Do n'

Marrurruoe ,or"-"pyrn ror"rr. ,(nn narxgoro [I{fl lo ua6nro4elltrflvl Mal'-

Htr{rrrbrx uo;reli trflrer{ ,"Itpur*aooft acrporpnar.recHoft o6cepratoplrfl ollpele-

;;;; rroror(u N- u S-uolspuocrr,r or Bcex rrlrerr, EaxoArlBrtrI{xc'fl B sorre
"i;'d;" 

i;r"or". Hu""" u [3i, otr BeiltrsuHbr Br,rrIucr'rtrcr, uo {oprrryne

rge s; - rrJrou,allb l-ro ustr-ra I{3 Bor-rbr +1t0'; Hi - MaHCI{MaJr}'EaE Hatrp'E-

me'r,rocrb r\.rarrrlrrrroro troJr.fl B ueM, Ba.rrrafl co BHaHoM troJl.flplrocrl{' Hoe{rl-u'r-

q;ri* O,f S yqr{rbrBaer yMeH},IIreHI{e }Iar,I{rlroro troJIfl B trflr}Ie or qe,rpa r( no-

iyrtor.' Snhseu[s (D, nrrpautaJlncb ran]I{e B MaKcBeJIJrax'
"-'-tVloul"o"rr 

$lonnynon.^llo4 arI{M repMI[HoM Mbr tro'r{MaeM BDrpa}Ite}IEe

ilI'7't':?''tu'

rAe ,s; - IrJroq,aAb {noxry,na B MUJIJItroEflbrx [oJrflx nonyc{epu', a ri - Ep-

Hocrr {nornyJra B ycJroBnbrx eAtrEurlax. o6e neuusuurr 6panucs ue [5] nrts

xalr{Aoro AIrfl [Jrfl ,iex {uonryJloB B 36ss *40o'

2. PeeYur,tarrr

Bce uepeurcJrerrubre Bbrme rrrrrbr Ea6.flroAeuuft lpunegeubr r{a puc' 4' flo

"oorrooruJll,ROfi 
octr, o6rqeft AIIE BCeX rpasuron, 0TJIOE{eHbI [aTbI I[ EoMepa

#i;;H;"i;- ;{r;;r1";;tt 'ro o" opnr"a' - BeIlr(qtrHar H6' @6o'' @o'o'

@nuM6n. y .-*- " ifpociot trpocMorp er,x rpa{n*oB- BblflBJlser serx[ft treplloA, paB]lLtI4

oOoirJrv Co.nrqa, 27d' s seiln'rnne o6m'cro DoJrE u troroHa $ononoro uoJl'l !l

MeEeeserxllft-BtroToKetroJI.fIaKTtrBHbIxo6rracrefi,trETeHI{MoqIIocTlI
$nonHynon.

Bn4no,qrosssrbrftrlaMrrtrepuoaLgT4r'xapar(reprlSoBaJlc-rlHaJu'lsueM
.rer*oft AB yxcer(ro prro;r "rp,"ty 

pti o6qero uo.lrs CornUa' 3r:o no^rB ep ll{Aaerc'rl

aeroltoppcrlo,,nou,,ou"tJ'";d;;'1;' l\nl /ro r @5o'' troxaaa.uHblMtr lla pnc' 5'

llepnr,rfr trrrn aBromoppe'nq''n "oo""'"tiyt' 
dtp'ouy 27d' Taxan c:ra6nnr'-

uocrr, o6Eero troJlrr [oflyrlaJlacr' 14 l-iJtft' Apyrux ner' naupuMep AJrfl 1968 r'

ii,--il, ftor4a upeo6laga,a 4-cexropuafl crpynrypa troJlfl'

I'eaynrtrpyroq,t-'o'or {ouonoro oo'" 6u'JI 
'pocT 

ex"t HaMr{ c ceura6px

tg73;.,j;"'olap"'til+ r. I4 trs Bcero Droro reptroAa xapar(reprlo [Iltrrer]brroe

(r reueuuo z+-6 o6opo*u) cyrqucrBollnl{e o[sux tr rex ilte crpyl(ryp' B ro

}Ite BpeMfl pu,y,o,,pyroEry IloToI(I4 aHTtrBHI,Ix o6.racreft u IIflTeII cytr(ecTBeIl}Io

r\rcrrfltorc.s or o6opora K ooopory'
O6pauru urrrrurr,u t'u tpofr'*u {ononoro Mar'trrrroro Iroror(a' rroror(a

u*rr"-rir" o6oucrar 
-, 

l{otqllo"' {norrynon' JIerHo BI{Aerr" qro B trIoEe

NraflcrrMyM oonoror*oinoro'(N-nonnpriocru) {onOnoro troro*a cr'Ieq,eE BJreBo

or 
^(aficr{My*u "oqtat,'-$i'*oy"ou' 

3'o too'uercrByer na Conuqe roMy' qro

;;;;;;;-;p""a {no"ny'T pacnono}I{eH fi Bocrolty or sorrbl MaHcflMarlbEoro

dtouonoro troTor(a r{ MaKCr{MaJIbIIOro troToKa oT aI(TI{BIlbIx o6nacrefi' ItoTopbIM'

B cBoro oqepe^E,, ";;;;;;;t;; 
o6nacrr" troqrr{ cso6o^Has or tfroHHyron'

Taxurt o6paaolr, Haillrqfie MaKcIlMyMa ua xpuaoft O" 
" 

u^]:y ]I{e Mecre' rrro tr

ua nplrnOft @6onr OTp&)naeT JII{Itrb }IaJIItqI{e u ,ro, rt'reCre ConSqa M'JII(I4X {lOrt-
r(yJroB C trOJrfrMr{ .roro xe sIIaHa, uro lr $onoBf'Ie troJIfI' ato uorrlro paccMaT-

pI{BaTI,upocToHarHeKoTopoeycI{JIeIIrterforronorotroJI.EBacqeTMeJIKIIX
a*rrrBlrr;rx ooru"rri, ;il";;J;, J6or'-r" $ror.Hynu' troror(rr N- u S-uorxp-

Ilocrrl B OCl.roljHoM BsarlMrto HOMtrCIIc}{pvroTcg. o6 DTOM )Ite IOBOp]1T Orpnqa-

rcrsnr,rft nort[{rnqllerrr KoppeJrflIltrr{ 

"t1-1V 
MPn t^ Oo o ({ : 

-O'aa;
,r BrrA *po""-*oppuritqror,"6t Hpunoti M;" - oo o ua puc' 6'
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Pac. 4. llaneueur,re co BpeMeEeM Harrp.sxreurrocru o6qero uon.a Couuqa ran area4tr (116),pe3ynhrl{pyrcqero r(ar'I{rrroro troror(a {onoanx uoreii (@oou), peaymrupyroqero uar-lrl{TEoro rloror(a or ar{TrrBHhrx o6.nactei (@u.r7, peay,tr,Trrpyrorqero }rargrrr}roro rroro1arxren (!Dr) r{ r{BMerrerr{e }roqr.rocr}r 6;roxry.,roi 1rU6)

- Br,ruu otrpeAeJrerrEr rar(x{e xoa{suquenrri noppeJr.Er{rrfi ,,atrp.E;He]rn.ocrrro6qero no"- H6c troro*aMr{ o,p"r,oi. 
" 
16,. raHoe [fi;;;;;; trpaBo]rep'o, ranHafi Hatrp.Elr{eH,o0rb 119 0un,vaercf or o6qero ru"rrrr*o-ioroxa'c";;,{;rra uocro.Erruuft Hoo{{r{r{r4errr,.. xoroprrfi otrpe,qeJrsercx er[senruBHoft rrJro_qaA6ro, nuocqtr{efi nau60.ururlrfi rxraA B Cr{rHaJr nrarnzrorpar[a.Peayrr,rarr,r nrrqlrc.neuraft trpeA.raBJre"u, ; ;;a;rr{;. 

..- ^ "'

HoppeflEIlrrr

//a _ 06orr
I:I^-tD(, - a.o.
IIo-@n

0 ,87
0, 75

0,11

+0,027

+0,075
t0,097

..Itpoue roro, 6br.ru nocrpoerrbr r(pocc-HoppeJr.Er{r.rouubre Hplrtsbre A.rrfi Ha}r{_goir naprr rpar[uHon pvc. 4. Taxlre Kp]*re AJrfr npocc_HoppeJrrrqr,rrr 11o _
- ,D,},g, ,4g^_ @, noxasar,br Ha pr.rc. 7. Itu* urgr*, ,rurOJJu-u, Hopllerr.fl_qua ('R : 0,87) Hr{eer onn"ro ,rurr,[y o6r1uu ro.Tre],r rz6 , drouoBbrlr rroror{or,r
80
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Pnc. 6. ftpocc-HopperrxqnouHaa]npr.rBa.E (Da.o 
- M6t

(D6o,, . C uorononr or tr.EreH o6qee troJre upanTurrecxu rre Hoppe.rrr,rpyer - BbrBoI[
noilyqeHHbrft pauee B [1, 3].

O6paruuca K Berl,tsuHaM orAeJlbHbrx cocraBJraroqrrx r{ar}rr{rrroro uoJrfl.
B 6onr,nrraucrBe cryqaeB {oHoBbre troJr.E [aror Eau6orblruii peaynr,rupyroquft
trOTOK, OAHaKO B HeROTOpLIX, CpaBHIITeJIbIIO peAI(IIX CJIyqa.EX UOTOKI{ OT aK-
TI{BHr,rx o6racrefi u u.ETerI ]vloryr 6rrrr, cpanrurMbr uo BeJrr{qr{rre c rroronoM dlo-
HOBOTO trOJIrI I{ [a}I{e II]IOIAa IpeBOCXOAUTL eIO - B CJIyqaflX, HOrAa trOTOK
or droHoBoro froJr.E Becr,Ma MaJr. Ha puc, B upegcranneuo r,raMeHeHr{e co BpeN,reuer{
cyMMapHoro MarHI4THoIo rroTor(a t[ouonr,rx rroJrefi, rroJreft aKTr{BHbrx o6tac:rer,i
r.r rlrrrer.r ((Dr r 06orr). t(ax nlrguo, o6qafl ftaprr.rHa MaJro r{enflercfl npr,r [epe-
xoAe oT {ouonoro uoTor(a H cyr,r}rapHor.ry, xoTrr oTAeJrr,r{bre AeraJrtr B rroBcAe-
HuI4 o6qero troJrrr, [o-BI{[r{MoMy, Tetrepb Moryr 6mrr, o6r,qcrreHr,r HaJrr4qlretr,
HatrpllN{ep, IrflrFIa (cnyuafi o Ha pr.{c. B) u"nlr Hec6araHcupoBarrrrtrnr rroronor,r
anrr{BHoft o6ractr,r (c"uyuafi 6).
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Bureo4ar

Ua uponegeFrrloro Ha\{!r aHaJfl.lBa Mo}r{Ho cAeJrarb 3ar(Jrroqerrl4e, qro B pac-

cnorpeuir,rfi flepl{og Bpe]vIeHI{, oxBarr,IBalo:u\ufr' 4 MecflI{a 7974 r.,
{l o6rqee uone Co;ruqa B ocrroBr{oM otrpeAeJl.srocr, {ononblMl{ rlo"rlflr{I{ qeu-

rpa.rr,uoft sonr,r Coluqa (+40' uo [olrore);- 2) xootf$rrqr{e}tr r(oppeJr.ErIr{I{ o6rqero_uorfl Ifq c MarHr{r}IbIM rroronorl

$ouonux noneft oqerrb BLrcoH, /? : 0,87;^ 
3) pesy.nlrupyroquft uarunrur,rft rloror( or aHrr,IBIrbIx o6lacrefi rn r.arerl

Jrrr[r, B r{eKoropblx cilyqa.Ex lvlo}IieT [aBaTI] CytqecTBeHI{r,Ifi sxJIaA n o6q,ee uore
Conuqa, uprauen B trepl{o[bl, RorAa o6rqee uone cla6o.

I{aule fccre[osarrlle oCTaBJLfleT oTItpbITLII\{ Botrpoc, .fIBJIrIIoTc.E nu {ononr,te
troJr.fl, a BMecTe c I{IIu u o6rqee uore Conuqa, HexoTopbllr dlelrorueuoM coJrHeq-

rroro MarHeTI{BivIa, He BaBI[cstr{I{M or Apyrux, 6olee Hoporno}Itl{Bylr{ux npo.flB-

ne:aufr. ar(rrrBgocrlr, rrJrlr oHrl flBJr.rrrorcr, Halpl{Mep, peayJlbrarom g[Sdyau[
xBocroBr,rx sactefi aKrI{BHr,Ix o6nacreft, xafi 9To trpe[troJlaraercg s [6].

Anropu trptrHoc.frr cBoro r{cKperrHrcro 6uilg4qr^1ocrt B. A. Bypnauronoft
Ba BblqracreHufl, trpoBeAeHHbIe Ha 3BM EC-l020.

FIox6pr 1975 r.
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l, Seuerny,4. B. Naturc, 1969, 224,N 5214,5-3,
2'. S;;;;r;ili.E.,'wilrri t. M'., Scherer 4. H.,.Cgttuyp 4.-1. Solar Phvs', 1970, 15,3"
3. Seuerni.4. B. Quart. J. Rgy. Astron.-Soc., 1977, L2,363.------ -+. Sini:ri, p, H. L study of th,e mean solar magnetic field. SUIPR Rept, N 554. Stan-

ford Univ., 1973.
5. Solar geop[ys. data.-NOA-A, 1974'.N-360-363' pt 1,

6. Tuornlnei ./'. Astrophys. Lottcrs, 7972, 10, L75.
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Tou LVI, 1977 t

TIEPECTPOtrT}TA XPONTOCOEPIIO}I CETHI,I
B OITPECTHOCTflX PASBUB.A,IOIqEfrCfl lpyIIIIr,I IIflTEH

JI. f. I{apramona

tr4cc.,re4ora;racr, crpynrypa xpolroc$epnorli cerHn no ra6,rrogcurrrrlr B rlerrrpe rr (pr,rJrr,fl\
.nr.rrrrr[ Ho n orpecrnocrrrx paanr,rBarorqfixcfi rpyrlrt rrareu. flotyvemr cireAyroqr.rc pe3yJrr,-
TNTbI.

1. B pasnlrnarorqctiicn antnnnoi.i o6;racru s.reiimfi xpouocrlepnoii cetxu aa]rerno crrJrro-
I4el{r,r B llanpaRirellrrr.r oT r\el{rpa rpyflfibl [fiTerr.

2. ,(c$opuaqur (cnrroqtrranrae) x.reex fiepeAaerc.s or qeflrpaJrb]rnx sacrcii anrr,rsroii
o6racrlr n neplrrlrcpnr:iur,rrr fia paccrofitrrfi, no npaiinert lrepe, B 200 rr,tc. ri.,i, co cr{opocrfilrfl
ot 400 no 500 ,n/cen. Pacrpocrpauerrlle qe$opnaqr.rn flqeefi corponor{Aaercrr rofiBrrerrrrorr
gcra,rcii ro.rrononnoii crpyr{Typri Bo Bce 6o;ree yqareunr,rx rrecrax axrnnnoii o6.nacrrr.

3. B to Bpelrfi I(orAa uarnutslrii rroroli rpyrrflbr rraftcrrrfaJreu n axrlrnroii o6nacrrr,
na6arogaercr: a) uau6orr,ma.fl ctrJlronlenrrocrr, -flqeer xporroctlepnoir cernr; 6) orllersru,ro
yqacTr{Ir rpaELIq ceTI{J.I B ItpLIJrbrIx I{o CtalrOurc-rr BalreTlro 6o;ree telrEr,rlrr'r rr noHTpacTrlrrrlrr,r
LI o6pa3yror rrccnoJrbr(o norrrypoB BoRpyr rpyflfiLr trEToE, cepeArrEbr coorBercrByrotqux nrrc-
eR rrepeAi{o flpqaror, no}rlypa}I rpaurrr{ cerr{rr B npbrJrr,fix Ho coornercrRyror r{orrrypr,r BoJto-
ItoEEriIx crpyn?yp, na6nrogaeur,rx n qeurpe Ho.

4. Ha6rro4aelrLre r{3r{creulrfi B xpo}Iocdlepnoii cetxe trrox{Eo, rro-BrrArrrror{y, o6rxcnurt
AByMff flpuqlrrartn: a) yBeJrlrqemc][ rrarurrrnoro rlorona rpyflfibr u 6) pacnpocrparrear{e}r
IIarEr{TEoro nonq flsren B onpyrnarorqyto xpouoc$epy.

EVOLUTION OF THE CHROMOSPHERIC NETWORI( DURING DEVELOP-
NIENT OF ACTIVE REGIONS, by L. G. Kartashoua. - Evolutionol the chromospheric
nctworh in developing active regions werc studied on the basis oI obscrvations made iil
core and wings oi tltc I{* linc. A diameter of image is 50 mm, rvith 2 arc sec resolution
'on the filtergrams. It is shown that.

1. In the developing active region the most of the chromospheric cells contractcr.l
in the direction to thc spot group.

2. Deformations of the cells propagates with the velocity about 400-500 m/sec
from center o{ region outlvards up to tlie distance more than 2 X 105 km;

3. When magnetic flux reaches maximum value: a) cells around spot group are mosI
contracted; b) boundary of chromospheric netn,ork around spots group forms rorves whiclr
are settled approximately perpendicular to the directions of fibrilcs, interior of the cor-
rcsponding cells became brighter.

4. It is supposed that all these changes in the chromospheric netrvork are resulted
Irom a) the increase and b) the expansion of the sunspot magnetic flux.

B pafioue trporrBJlerrufi rpytrtrbr rlrrreE crpynrypa xpoMoc{epnr trperepne-
Baer BHasureJIbEbIe r(sMerreEtrE (cu., uaupuMep, [1 ,2]).8 [tJ, rayuaa erlr
r{3MeHeHtrff, MBI 6OJIb[ee BHr{MaErre yAeJ]rrJ]tr MOMe}rTy trO.f,BJreHtr.fi trepBbrx
./IeraJrefi aKrlrBrlofi 06racrr.{. 3Aecr, )r(e Mr,r trccJreAyeN{ trepecrpofiHy B xpoMo-
c{epnofi cerxe, Irpor{cxoAflrqyro Ha 6oree uoeArrr{x craAr{flx paaBr{rr{rr ar(TtrB-
rroft o6,tacrrr, r{Hor4a BtrJrorb /{o r{cqeaHoBeur{rr rrflreH. Xpouoc{epua.a cerr(a
I,rSyqaercg B ol(pecTHocTflx rpytrtr rr.ETerr, SrraqI{TeJIbI.Io 6oree Motr{HLIx, qetl
n [tJ (nnacca D - E uo qropuxcnoft firaccu{ufiaqtrr).
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Nlarepr'ramr tta6.nro;1enufi

1{a6.1ro4enlrfl rrecxo.rrbnr,rx ar(rr,IB}rlnx o6racrer,l 6r,urr'r nponeilerlbl Ila fiopo-

rrorpa{e Hpltr'tcnor,i ac:rpotpr,rall.recnoii o6_ccpnatopul{ c IIoNIoIqlrc uureprpeperr-

qlrogr.ro-[o.rrBpr{Barprotrrroro t[unr,rpa <Hallel, qe}lrpl{poBa}IHoro ]ra JIlIHlIro

1-I,., c uolocofi upolycxarrr{rr 0,5 A u c uan6o.nrrur{M BosN{o}IiHbIN[ yAaJreHlIeN{

u xporoo .rrtrHrrtr ua -t- I A. Anrunnr,re o6racru cpororpa{upoBaJrrrcb B reqel{ll0

npr{Mepr1o Aecrrrr{ qacoB e}r{eArrell}ro c I{HrepBaJIarlu _or 10 }LutL ilo 2 v. }tam[as

"npraia6",rro[euIlft 
sxJrtoqara n ce6n rooqepeA]roe {ororpa$IpoBalrrre aItrI{B-

,ro'ft o6rru"rg oa paarrrqHbrx paccroflrrr{.rrx or r{eurpa Jrr{Hr{rr. ,(lrauetp uao6pa-

)r{elrr{f Co;rnqa ua nreuxe cocraBJrrrJr 50 atn. Paspeiueulre ua dlunntporpalvl}Iax
6rurO se xy[te qeM 2". ]tanrAarr axruB]Iafl o6lacrs na6lroAalacl), IIO xpafiuefi
Mcpe, trflTb AIIeft, HaquHafl B ocrroBII0NI co BToporo AILfI rloc.rle rlofiBJrclIrIg rlflllcrl.

Auarua ua6ruogarellHblx [aulthrx

l. O6iqlIe cBeAeIIIIfl OG OcHoIlIIbIx [eTaJIf xr ua6rrOgaentrx B IIeIITpe

r.{ Kpbrnbflx JIlrHr,In Ho, B paBBIIBamlqI,IxCfl a1Tltl}sr,rx o6,naCrgX. Ha,pUC. I
,rpr"agarro, {ororpa{llu oruloit r{a pasBtrBaroqr{xcrr anrrrBr{trx o6nacrefi,
n r(oTopr,IM III,I Heo11Holtparllo 6ygeu o6parqatscn fiaH B Sro1l' TaR II B cJIeAy-

roqrrx pa3[e;-rax. [Dororpa$nr,r 6rrnn flolryqerrlJ B oc]IoBuoll B cI{IIeM r(}lI{JIc

H, (-0,5 rl) n re'rellr,rc unilt AHeii' c t1 uo t5.XII7974r' ,I{.rIa {3'XII, Kor,qa

,rr?rrogu.oocl, nau6otr,mee paBBIIrI,Ie aHruBI.IOft o6nacu'r, fipllBe[ellbI Sotorpa-
,1rrr, ,roryrelllrble o xpacuou (+0,5 A) u 6uIlaHoM cI4IrelI (-0,3 A) Hpr'ursax
Ho.'Ituo*Uofi Sotorpacfr{r{ Ha aroM pr{cy}rne coorBercrByer ecHI{3 c nau6o"tce
Rair{flr,r1{r{ AJrfI AaJtbllefiruero paccN{orpelIr{tI AeraJlflMlr xpouoc$epuofi cernr'r.

flplr upoclrorpe $ororpa{uft aKTr{BHbrx o6nacrefi }Io}nI.Io saMerllTr, alro

xponrocdepnafl cerxa uar.l6o;ree orqerJrrrBo BIIAI{a B KpbrJre Ha paccroElrl{u up}I-
uepno -l-0,5 A or rlerrrpa Ho. IIau6oJree r(oHrpacrrllle reNIIIbIe yBeJIItI{ Ila I.pa-

lrr{qaX CeTHII IIpOCJIe)I{I{BaIOTCTI [pL{ yAa"rIeI{I{rI [aJIbIIIe B HpLIJIO, BIIJIOiIIL [O
-r1 A (c,u., uanpr,ronep, AeraJII,I 7 ua ocxneax Ha pl'rc. 1,,6, o).llpu cpanlclrt'rn

?ne 6ororpa{uft ognoro rr roro H{e yqacrHa or(oJlo rrflTIIa, crIETbIx Ira pasJII'Iq-

lrrJx paCcroEIII{flx n6nuslr rIeIITpa I{o, noltiuo BI{[erL, llro IIpI'I [cpexoAe oT

Ho t 0,5 A x qerrrpy Jrr{Hlrr{ 6olr,rrruncrBo Irarl6oJlee reMHr,Ix y3e.rlfioB lla
I'palrllqa\ ceTI(r,I [epexoAfIT B BOJIOI(OHrIa, BbIT.g]IyTbIe B IIaIIpaBJIerrlll{ OT IIflTIIa.
Ilpanga, ualr6olee Motrlrrbre BoJroxorrqa na6nrogarotcfl Ire roJIr,Ro B l{elrrpe, Ho

,r 
-n 

[urtXo*I EpbIJIe I{o, xOra Ta}I oII[ SHaquTeJIbEo l(opoqe. 3ro yxopa'u{Ba}Iue
aar{errro r{ npu colocraBJrenulr r}iorolpa{ni,i, uolyqelrlrbrx Aa}Ite B cpaBlI}IreJIb-
no 6lnaHlrx sacr.Ex I(pLIJIa JII{III{I{ FIo (cu. BoJIoHoHqa Ila t[ororpa(lunx ua
pvc, l, o, a, 0). tleu 6llrxte K rrflTuaNr, TeM AJrr,rHr.ree u t.ylqe HaI( TeMrrble, Tari II

flpr(ue Ea6[Io[aeMble BoJIOnoHItra.' flocxonlxy qerrrp Ho coornercrByer 6o.unruyu BbrcoraM n xporuocsepe,
a r(pbrJro - 6onee rly6onurrr cJroflr.r, yAJrr.rrreHr{e crpyxryp trpr{ flepexoAe or
ItpbIJIa JII{HIItr fi ee IIeIITpy I!IO}}(H0 IIHTeptrperI{pOBaTL fiaK I{SMeIIeHI{e flaHJIOIIa

BOJTOT(OHerI c Bbrcorofi.

2. PasBrrrrre rpaHuq rJraBHbrx ,rqeen axrrrBuoii o6aracrtr. Br,rnog, cAeJIalI-

nnrfi n Korrqe trpegblgyqelo paB[eJIa, orIIoC]ITctI trpe]I{Ae Bce1o fi yBeJII(aM-

BoJror(oHqaNr, IIeuoopellcrBer{Ho onpy}I{aloIr\}I}I rrflrrra. TaHue yBeJInrI-BoJroKoHIIa

cotryrcrByror urrrHaM BcerAa. Couacso rrarlreMy rlccJreAoBal{lrrc [1], B Hasafih-
Hoft cTaAr.u paBBrrTrIfl rrfTerr ilTrr yBeJrr(r{ oTo}Ii[ecTBJIfl.TII{cb c rpaHI{qalII{ .EqeeH,

Il rtoropux rro.fiBJrtrJrl{cb rlflTrra. Srlr flsefixu NILr IraBr,rBaJItrr rllaRHbIMr{ -flrlefir(aMu

axrusuori o6racrp1. llo aualroruu c [1] 6ygelr rlaar,rBarb cr(onireIllrfl TeMHr,Ix rr

.frpltl{x yBeJIKoB BoI{pyI [rIreII rpaII]Iqa]II{ I"rTaBIIbIx .EqeeK. ITa ecxr'raax na
pnc, ,L lpaHrrr{br rJraRrrbrx flqeeH yKaBaHr,r ToHnr{}r[ cTpeJrnr]MrI.
' Ha opryapr rpytrtrr,r 31I! lB1 (uyuepaqux ro ((CorrreqHr,r1r AarrrrblMD),

{ororpa{ulr roropoft 1rpl{Be[eu],l IIa ptro. L, & - )tc1 IIp93JISAI'INI cBoJIIo-

quro rpagrrr{ rJr&BrrrJX .flrreen R rrpor{ecce paBBrrrlrfl rpyillrll rtrrerl. Itpurrre
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Puc. l. (Dororparlrr'rtr oglroii us paaBrlBarourr,nicrr anrrrBrlbrx o6"uacreii, [oilyqerrrbrc B rtp6rJrb-
,Ix Jrl4rrlll'rIIoo 1971rr., LI cootBercrnylolqlle IIlr Dcnrrabr rrcnoropbrx 11eraflei'r xporrrocrf6prori
CCTtTI,I

a - 11.XII, -0,5 .t;
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I4SIreIreHUg MaIEUrHoro troroHa I[ uIotr{aALI trflTeH B aToft rpynne fiilul{ IIU}}(€"

Ea pug. 3. Be,[fiquubl MaTIII{TEOTO trOTOKa OtrpeAeneflbl Ea ocuoBe Bgaqeguft
Hatr-pfl[{eEuocreft MarutrTuoro rloJr.tr ]rgre}I, ouy6rl,Irotaurrr,rx B (Coruequblx

[aus6lx)). flloqaAu rpyrrtrbr tr.EreE B3.flrbr raM )fie. ltan nlrAuo rr3 prrc. 3,
Marultrgr,rft troron B AaHHofi rpytrtre pacrer Ao t3.XII, SareM oll peaxo IraAaer.

Ha r[ororpaSuu ua p6.c, 1", rr BaMerHO, qro B Eaqailbgofi craAI{I{ paBBllrl4fl

rpyrltrbr yBeJIItI[ Ha rpaHl{qax IJIaBHbrx flqeen BuAHbI Meree qerno, rIeM Ha 6o[b-
rnr{HcrBe rpal{trq coceAHtrx yqacrltoB xpoMoc{epuoft cernlr. C pocrou rpyutrbl
rpaHr{r{br rJraBubrx .Eqeen 6rrcrpo ytrJloru.slorc.s. fl.f,rua fiafi 6],I (o.6pacraror)i

rerrrrbri\lu u .sp1rrMr{ yBeJ]I(aM; (cu. crpe,tntr IIa Dcl(traax pIIc. 7,6 - tr)'
C yueurmeuuelr uaruuruoro trorona rpyntrbr trocJle 13.XII ocJra6ren[e rpaHI4II

r.ransrtx .sqeex u 6nuAilexiaqtrx K HuIvI yqaorltoB xpoMoc+epllofi CeTI(I{, fialt
trrbr BrrArrM, r{e Ha6JrloAaeTcfl. Hatrporl{n, rpaul{qbr xpoMoc$epuoft cerxlr B6JIlIsrI

tr.flrerr ytrJloru.flIorcfl. AHailo1l,rqlrafl I(apTI{Ha Ha6JIIoAaeTcE E B ApyII{x aflrllB-
r.rbrx o6Jracr.flx. I4HTepecEo, qro B rrpoqecce EBoJIroqI{Ir rpalruqbr rJIaBIlbIx

.flqeeH I4EOr[a yToJIqaIoTcfl rlacToJIbHo, qTO trOCJr0 I{CqeSIroBeurrfl IrflTIla
B r(pbrJrb.rrx Ho lmr Ea6rrogaeM trJroq,a[Hy r{B lrJroruo (yuaroBarrEbrx) yaenr(oB.

Yro;rqeuue rpaHtrII TJIaBHLIX Eqeeg yll{e nOCJIe trpenpaIqeHZfI pgcra MaI*
HTTTEOTO rroToHa I'pytrtrbM AalKe npll elo yMeEbmeHIII{, Bepo.sTIIO' MOI}tIIO

o6tgcrurrn HaHorIJreIrI{e}I MaTEIITHEIx yBeJInoB, ABl{ffiyquxc.E oT rpaHIrI{ uoJly-
regr{ K rpagrrqaM xpoMoc4epHoii. cernl{, Ha6[IOAaeMbIx Ea CTaAIaI,I paotraAa uflrell
B [3, 41.

Tor dtaHr, rrro Ha Har{arlHoft craAl{u paaBlrrrr.fl rpyntrbr rpagl4r{br rJIaB}ILrx
.s11ee11 BaMerrro cra6ee oxpymaroqefi cerxtr, Mo?fier 6r,rm, cneAcrBlreM cl{Jrr,}Iofr
npu?rtarocrrr Mar.Hurrrbrx cr{JloBr,rx JrrlHrrfi H rroBepxEocTrr rra [alrHoft crailfirl
paBBrrrr{fl [5] . 14a-aa Droro Moner trporrcxoAl[rr, Ireroropoe (paBMaBr,IBaHlle]

crpynTyp. C paanrrueM arTr,rBrrofi o6racrll Mar]rlrrur,re cI{JroBLre JrrrEr{I{ cra*
nonnacg-6onee nepruxaJlbHr,rMu, a y3eJrrtu MeHee BbrrtrIIyrLIN{[ u 6oilee -rer-

I(EMI{.

3. Oco6ernrocrr.r xpoMoct[epuoi,r cerrur B paaBuBaoqei,icn anrrrslroii o6lacrrt
rr noJror(oHuaa ctpyxrypa. B pafioge IIo.EBJIeHI{.8 lpytrtrbl trtlrer{ xpoMoc{epllaE
ceTl(a, HaK trBIleorHo (clr., Hanpl{Mep, [1 , 6]), yoI{JII{Baerc.a. O6nacrr, aa}Itr{Ma-

eMarr ycI{JIeIIHofi xpoMoc{epuoft cer1ofi, pacrer. 9ro nraAuo lr ua {ororpa{uax
oArrofi I{3 r.{ccJreAyeMr,rx rpyutr Ha pr{c. l, a - e.

fIepecr:pofira xpoMoc6epuoft cerr(rr Bor(pyr pa3tsI'rBaroqcfic.E axrrlBHoii
o6racTu canr,ru recubrl,r o6paaonr cBflBar{a c {opruupoBal'Iuer{ BoJIoKoIIHoft
crpynrypbr, r,ra6flroAaelrofi n qeurpe IIo. OcuoBrrafl qacrr] BoJrono]req up]II\{LI-
Kaer It yBeJrKaM Ha rpaHI4IIax rJraBrlErx flrleeK (cu. (iororpa{ran na puc. l, 6,

a, 0). 1) tpe4eJrax pacupocrparreur{fl Drr{x BoJronouel{ Ira6JrroAarorcrr Eau6oJlee
BHasnreilbHble trepeMellbl B Crpyltrype xpoMoc$epuoft cernl{. O6srluo B tla-
trpaBJreur{rr caMr,rx l.Urr{Errrrrx r{ rycrbrx BoJroKoHeIl rpaur{Ilbr xpouoctfepnofi
ceTHr{ MecTaMrr paBMbrBaroTcf r{ rrocTerrerlHo r{crreBaroT. Bepoailro, troDToN'ry

flsefiKu BAecr, Irar{6oJree HpyuHr,re. B necrax }Ite co cJla6o paaBr{rofi BoJIonoH-
Hoft crpynrypoft .fl.refifir{ xpoMoc(bepuoft cerxr{ Br{Ar-rbr, HaR rlpallrrJlo, N'IeIIee

qeTxo r{ IIMeIoT NIeHLInLIe paaMepbl. Bo,lrorouqa or lpaur{q IJIaBTIbIx fl-rcen
tr{o}rruo trpooJreArrrb rrrrorAa rra trporfl}rteHrrl{ AByx ,rrleeH xpoMocdlepHofi ccrHlt.

ll uecrax KacaHr{.a BoJroroHcu c rpa}rrrr{aMfl .rrrreer KorITpacr yBeJrnoB o6rtq-
r{o BaMerrro yBeJruqeu. Taxoft yuacrox cerrr{ rIEorAa craHoBltTcrr saMerIrDIN{

rr B rIeHTpe Jrrrgrll{ Ho, ii ITMSIJH6 - IloflBJr-Eerc.fl rpyntra.sp1llx yBeJIr(oB.

B uol.reur rrau6orrbltrelo paBBI{rI{fI rpytrIlbl IpaHI{r{bI xpo}Ioc{epHoft cetxlt
Jrompyr Hee Blrcrpar4Barorcrr o6r,r.rno B Br{Ae r(orrrypoB [1]. Ecnlr o6parrlrr,oa
H t|lo'rorpaSr{.flr\{ Ha puc. 1, ({3.XII), ro Mo}r{Ho saMerrrrr,, rrro B AarIEoM cnyt161s

rpinuqir xpoMoc$epHofi cenHu o6paayror, tro HpafiHefi Mepe, ABa Hollrypa (cra.

rulrDor{.r4e crpeJrnr{ rra Dcr(r{Bax Ha pr{c. l, e-0). B gpyrux Illccre,qyeMr,Ix aHTI4B-

uui o6;nacr,rlx MbI [a6IIoAaeM He 6o1ree qeM rpu l(oIrTypa. I4rrrepectto otue-
rrrrb, qro oArroBpeMerIHO c o6paBOBaHueM xapagTepgblx KolITypoB IpaI{I{U
xJlor\{oc{epuofi CeTHu cepeAlrllbl coorBeTcTBylolql{x uI[ .arleex UIrorAa craHo-
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Bfrrcfl 3ar\reruo 6onee apHuMr{, qeM B rreBos}tyrqeunoft xporrrocsepnofi cerfie,
fiaH 6br (oqnrqaflcr,D or reMr{brx yaeJrr(oBbrx crpynryp (cu.-o6lacru 2 sa scxu-
Bax Ha puc.7, a). Erle s [7] rosoprrJrocb o cyrqecrBoBanrlr4 Boxpyr rpytrtrbr
IIflTEIJ fIPITIIX SJIE}IEHTOB, ITOTOPbIE, NO-BI,IAI{MOT{Y, tr,IO}I{HO OTOiI{AECTBHTb C trO.
rrpqaBrxuMr,r cepeAr.rlraMr{ .rrqeer xpouoc$epuofi cerrur.

Itonrypalr rpaHr.rq xponrocsepnoft cerxn B Hpr,rJre FIo coor"uerorByror r(oH-
rypbr BoJlor(oneq, r'ra6lroAaeMllx sliluaw qeHTpa rrlirrzrrr (clr. mupoHr{e crpeJrnrr
rla pl4c. 1, d). HaH BITAU0 Ha pr{c. 1, d, no,noxoHqa, coorBercrByroqr{e Hor{ry-
paM, SHaqUTeJIr,HO Meilbse ua6lro[aeubrx Ea rpaHrrr{ax uraBrrr,rx rueeft. Eqe
6oree lre.uxl{e BoJlor(oHqa na6mogarorcnt4 na 6o;rruux paccroflHrr.qx or tr.Ererr.
Tanun o6pasolr, lrlloro.fipycHoft crpynrype rpaHrrq xpoltoc$epuoft cerHn
B HpbrJrbflx Ho (aHrrcuafl lr rpaHtrqbr rJraBHhrx aveex) coornercrnyer MHoro-
fipycHafi BoJror(oHEafi crpynrypa, na6,uo4aeua.E ryqme Bcero B qerrrpe ilrr:f.rrlr.

tr{urepecuo BaMerI{Tb, qro Itorrryprr 6r,rnaror Br{Ar{br uall6onee qerno o6r,rq-
HO B TeX HatrpaBJlellrlflX, I,qe BOJIOnOHT{afl CTpyr(Typa pacrroJloiKeHa paAr4aJrr,Ho
tro orHortrer{rrro K u.Err{alr (c,u. Korlrypbr Ha pr.rc. 1, d). flplrue}r BoJronoHr{a
paclroJlararctcn upu6rrarrreJrr,Ho treprreqAr{r(y.Trflpr{o coorBercrByronq[M yrra-
orr{aM fi-orlrypoB. Halpanneutre ?Ite BoJlonoHeq n axrrasuoft o6tacrn, fiafi r{B-
Becruo [B] , cosuaAaer c EatrpaBJrenr{eM MatHr{THErx crrJloBrrx ttuttNfr., TaH qro
o6paaonauue RorrrypoB xpouocSepnofi cernn [poucxoAr{r, rro--Br4ArrMoMy, troA
geftcreueu Marlrrrrlroro rroJr.E paBBI{Baroqr{xcrr rr.ETerr. H cnaaauuoMy yMecrrro
go6anrarn, vro o6paaonaHlre HorrrypoB rpaHr{r{ xpouoc{epuoft cetxlr, a ran}He
no.spqaHue cepeAr{rr coorBercrByrorqr{x .ErreeH ua6lrogaerca o6r,rsHo B [Hrr
uara6onrruero pa3BrrrrrE rpyrrnbr, T. e. KorAa uarruITnmfi troror( rpytrtrr,r MaH-
cr{}{aJrerr. Borpyr rpytrnbr tr.Ererr N t8t r(oHrypr,r na6nro4arorcs Eau6oJree
qerlro 13.XII 1974 r. (cn. puc. l, e-0). Han yrxe orMeqarocb, uarRururtfi
roron rpyntrbl Aocrlrraer B aror genr, uau6onr,urefi BeJrr{qr{Hbl (clr. uratHe, puc. 3),
C yueur,meul{ell MarIrI{TI{oro trorona rpytrtrbr r(orrrypr,r crarroBrrrcfr Mer{ee qer-
xr.run ([rupoHrre crpeJrr(u Ha prlc. 7, e) w cnycrfl r{eHoropoe BpeMrr r{a r4x Mecre
ua6nro4aerc.a o6rrquas xpouoc$epuafl cerna (cu. prrc. L, r,c).flpmocrr cepe-
Ar'rHr,r coorBercrByroqux Eseeft trocrerreHlro upn6tu;naercE K flpnocrr4 cepeAtr-
Hr,r firIeer B rreBosl{yq,enlrofi xpouoc{epnofi cerxe. {5.XII }roinuo Bbrgerrr{rr,
,.rrr4rrrb rlecnoJrr,Ho .flpnr{x uecr (o6nacrut 2 tra pwc, l, o, a, e, }tc),

l4ran, uBNrerreur,rfl n xpouocrfepuofi cerxe, trpotrcxoArrqr{e Bonpyr rpyrrtrhr,
trtbr cB.EBbruaJILr c r4Br,IelreHI{eM MarHr4Tr.roro rroroxa, a ran}T{e c o6paaoearurelr
soloxounofi crpynryprrr anu.rnuofi o6;nacru. BonoHonqa il{e coBrraAaror tro
HaIIpaBJIeIIIIIo C MaII{ZTIIrINIII CI4JIOBLIMtr JIIIHILEMI{, I{ qeM 6nwnte H trflTlraM, TeN,I

0IIII Molr{}ree. Iloatorrty BoBrrI4rtHoBeHrre BoJroKo}rer{ B To},r rrJrn r4HoN[ r,recTe aH-
rpruuofi o6tacru Molr{Ho cBtIBbrBarb c pactrpocrpanerrr4el{ Mar}rrrrr{brx cr,rJroRErx
nrlnnfi rroJrfr trflTeH. Ha ocuonaHrlrr cKaSaHrrofo Molr{Ho, tro-Br{Ar{MoMy, cgeJrarb
BLTBOA, qro nepecrpofiHa xpouoc$epuofi cerxn [por4cxoArrr uo4 4effcrnr,rer,r
pacxupflrorqerocfl rroJrfl IrflTeH.

4. \ilcctegoBarrr're $opntr flqeen xpouocsepuoii ce'rnrr B paBnr{Barcuqeiica
anrlrBrrori o6nacur. Mrr noutrraJrr{cb trocrpor{rb AeraJrbuyro fiapruuy ge{op-
rraqr{I4 flqeefi xpouocr[epuoft cernu B BaBrrcr{Mocrr{ or yAaJreurrfl or tr.sreg rr
B cB.Esrr C pasBrrrl{eM rpynnbr tr.ETerr,

flra aroii qe;ur rra Bcero ua6,nro4are;rr,Horo Marepr4ana 6nrnu oro6panu
rpr.ustporpaMMbr rpex paBBrlBaroqr,rxcfl ar(rr{Bunrx o6nacrefi, uau6oJree rrao-
Jrr.rpoBaHrrr{x or coceAuux rpyuu. csuraJrocb, qro BoS,qeitcrnue MarEtrTEoro
rroJr.E Ha a.refirrn, paBHoyAaJreHHbre or 6lurxafiuux K r{r{M rrflrerr, upu6nuar-
reJrbrro oAr{rraHoBo. Ioarony ssefixlr s axrusuofi o6racur paa6lrealucr uo
p.qAaM Bor(pyr rpyrlnhl trrrreH. fl.refinu, HetrocpeAcTBerrHo trpr4Jref aroqr{e r( rJraB-
rrhrM, orrrocrrJrtrcr, H nepBollry pflAy. B cne4yroquft p.EA BxoAr4JrU xUeftHlr, npu-
Nil{Karolqrre n ssefiHau repBoro pEAa, tr r.4. (clr. pvc.2). fl.refinuxpolrocr}ep-
troft cetrra uccJleAoBaJrrlcb [o trflroro pflAa Bfirroqr{TeJrr]Ho. Taxoe orpaHlrqeHne
o6ycnon.neuo, rJraBHbIM o6paaolr, paBMepal{r,r HaApa rra trJrer{Ke, a ran}ne HaJru-
quelf coce[rrrrx ar(Tr{Brrlrx o6;nacrefi, flna oqeHKrr ge$opuaqzfi lrrr rarr,repanu
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flprrlrep pacrpeAeJrerrr.rn firlcert xpouoc$eprroii ceTnr.r no paAar{ Bolipyr rpyrrlLl

PuMcfiuMr uu$paull yHa3all rroMep psAa, r{ r{oropoMy 6u;rn orseceua llarrrrafl ficciir(a. Crpe.[I(iu\rlr rloHarJa-

rlbr llaflpaBJre]Iufi IrBMeIleIIrIfi AByx Al{ar,,lerpoB flqecfi (D ll u DI)

ABa AuaMerpa xaxgoft .ssefiHr. OAuu Auauerp 6pancx BAoJIb rlalpaBJlerrutl o'r
rlerrrpa rpyiltrbr (D1), lpyrofi - uepueuguxyJIflpHo arolly HatrpaBJIeIII{, (Dr,
cr{. puc. 2). TIalrepeur{fl flqeen rlpoBoAIrJII{c}, rra acHLIBax xpouocrfepuofi cerxu,
sapr{coBaHHbrx trplI yBeJrr{rIeHLlrI B InecrrlaArlarr, pa3. SCXuebr c/IeJIaHbI c $o'ro-
cHrrMnoB anrr.rBr.rbrx o6racrefi n Ho + 0,5 A. flpunrep DcItIrBa aHurnrroft o6na-
crr,r upr{BeAeH Ha pIIc. 2. Paelreprr .flqeen xpouoc$epuoft cetxlr rrBL{ep.EJIrrcI>

nprr y[aJler{ur{ or rlerrrpa Ar{cxa ne 6o.iree rIeM Ha 65-70". Bce enasenun D1y

Lr D L t4crTpaBJr.sJrr{cb aa a{seHr reoMerptrqecrofi npoexqllu. TlelrepeHr{fl rlpo-
BoAr{Jrr{cb B ocHoBnol{ oArIr'I paa ,qJIfl r(a}r{Aoro AHg na6.nrogeur'Ifr, tax xtrn
Usr,rer{eHr{fl paSMepoB rrareeK cTaHoBflTcfl cyqecTBeHHr'rltr,r o6r,rqno Jrr{IIrb IIa
o;regyroquft Aenn. flqeftHl{ B anrr{BHofi o6tacrr, KaK I{BBecrno [6, 11, oco6cn-
rro ycroftuunr,r.
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Pnc. 3. ll.glreuelute co Bpelrellelr pa3uocrr.r D L - D, AJrfi paarr,rqfihrx pEAoB srreen xpouo-
,crlepnoii cerr{r,r B paBBr,rBaron{r,rxcff ar(Tr.rBrrbrx o6.ira'br.sx
PI'IMcIiuMu II[{paMu y}iaaarr HoMcp paga. Buuay nor(aBago r{BMeHerrr{ec oBpeMerieu }rarHr.rrHoro florora @
u rrJroqaArr nqTerr rpyllrl Srr (n rvrutllrouHbrx EoJtEx noflycoepbr)

d.ra xa;nloro pn/la aucen oupeAe,'rflJrncrr cpe[]rne aHaqerrufl e u D ,-.
uHaaa;nocr, qro rra Bcex paccMarpr4Baelfbrx paccro.anrr.rrx or rpyrrtrbr trfrerr
IIPAXTI,IqECHI{ ]]CETAa BI,IIIoJIIIfleTc,l cooTHoIIIeHI4e DL) DI, T, e.,fIIIefiHu xpo-
uoc$epnoft cerxr,r B paaBr,rBaroqeficfl axTuBuoft o6;rracru s ocHonnoo, ,,ur, 

-6u,

(ctrJlrorqeHr,r>. I4rlor4a rra paHur,rx craAr{.Ex paBBr{rr,rfl ar(Tr{Brroft o611acT14 flqefiHn
B nepBoM pflAy cHarraJra Bbrrflrr{Barorc.E (r. e. D|| } DL), a BareM y}He ctrJrro-
Ir{LIBruorcfl, I{au6otr,ruafl crrJlrorqeHHocrrr flseeH lra6nrogaercE B fiepBbrx AByx
pfl411 ,IqeeH xportoc*epuofi cerxtl r{ B I\to}IeHr uan6orrruero paaBr4rrr.E rpy[-
uu' Ifa prc. 3 trprdBeAeHbr Kpr{Bbre r{BMeHeHrrfl co BpeMeHeor piauocrei, (D'; -
- Dl) B Hairi[o['r prAy rrqee* r.rccJreAyeMbrx aHrnsr;br* o6naireft. Tau xie ipu-
BeAeI'IbI SHarIeHIIff NIarlII{TI:IOro trOTOI{a rpylllbl tr.ETeII u BelLIqI{HbI tr"{OlqaAI,I
rpylrrbr rr.Ererr AJrfl HalK[oro Aua na6nroger.urft. tr4a cpanuenr{fl Kpr{Bhrx Ha plr-
cyHHe .fiBrro BrrAr.ro, -mo 4erpopMaqlrfl .flrreeH xpouocrpepuoft cerxu B rreptsoNr Ilt
BTOpOM p.EAaX TeCIIO CBflBaHa C I4SMeHerrUeNr llarr.rr.rTHofo IroToHa rpyuIIbI.
R 6onee Aalrexr{x prrAax ara cBflBr, ocra6enaer.

I{a pr,rc. 4 npr.racAurbr ,,rsMeueHun D1u D11 co BpcMeHct\r gtrn I-V p.BAoB
,rqeeK Tex irie rllyllrr. Bnr.ray, KaH r{ }ra plrc. 3, npr.rne4enbr Kpr,rBr,re rrSN{eHeHrrrr
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D, (curourur,re xpr'rntre) n 1)11 (urrPlrxontre) n paaRttnaro-

rvrafHlrrrroro troToxa Ir IrJroqa[Ir rpyln. Oxaaalocr,, qro Suascuu x D 1s l]eplroM
rr Aalr{e Bo BTopoM p.Elly ,rqeen xponroc$eprroft cernlr r{BMerrflIorc.E rrotrrr{ crl}r-
xpo[rro c ITBMeIIeHIIeM I[arHntTHoIo frorol(a lpynrr trrITeII. Mecrauu:o BTopoN[

!I cJIeAyIotqI{x pfl[ax saMer]Io_SaIIaBAbIIlaHIle B I{3}4eHeHI{ax 7)1.I{ l)1 OTIIOCI{-

TeJrbrro trepBoro prr4a .EqeeH. D1 rraoTo rdBr,IeIrfIeTcf n uporuoo{aae c BeJrI{qI{-
uofi D ,'. C.lreAonaretrrrro, Molr{Ho roBopr{Tr, rreroJrbrto o BblT.flfraBaEuI'I .EseeK
Ba crreT yBeJIr.{qeHtr.E l)1, IIo pI o c}ItaTI{I{ D1 B_IIpo{ecCe pocTa IpytrIIIaI trflTetr.

,I[auee rr3 pr{c. 5, rge tror(a3aHo rrBI\{eIIeHI{e l) t \r D11 B BaBlrcrrMocrr{ or p.EAa

.flqeer, Br{Arro, .rto 4e{opnaqrrrr .Eareen trepeAaerc.E or B}IyrpeIrHI{x rlacreft aK-
'ruunoft o6uacrlr H BIrer[rII{M. OAuano xapanrep nepe[aqu ge{op,r'raqulr or
ogrroro prrAa r( npyroMy u paBJlrlrtlrhlx aHTtrBHLrx o6lact.sx paafltrqeu. B cnyuae

4 UBB. I{pr,r^{cl{oft oocepBaropl,Iu, r. 56 i. 97
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Prrc.5. I{arteuenne BeJrrIqIlII Drtt DrrB paBBrrBarou{rlxcfl ar{rr.rBnux o6,uacu,x B Bar}r,rcrirro-
c?r{ or rrolrepa pflAa ,rseefi xporroclpepnor"r cerxu (1974 r,)
Beprql{arbHr,rMr{ qeproql{aMu Ha ocffx a6cqncc rror{agarrrj t.pa}]Irubr paclpocrpanerrHfl co BpeMerrelr Boro-
xouuoit crpyxrypr,r B EaHHofi anrfieuoit obracrtr

fpyutrbr J\li] 181 Bo3Myn{eHrre ilepe[aercrr or nepBoro p.sAa .f,seeH Ao qerBeproro
(paccroanue or uflreH npr{Mepuo 74,704 nn) aa rpoe cyror{. flpuuepuo ia ro
}r{e BpeMfl BosMyqeErre trepeAaercfr, rro HpaflHepl Mepe, Ao tr.frroro pflAa (trpu-
MepHo 20.104 nu) t ctyuae rp. 107. B ry. 102 BaMerrrafl Ae+opMarIr4E .Erreen
pactrpocrpalr.serc.E KaH 6yAro }re AaJrErne Broporo p.sAa (rpuMeplro B.L}a n.tt).
tr{a-aa cpaBur{reJrbno 6lnanoro coce[crBa Apyrr{x ar{rr{Brrbrx o6racrefi
trBMerreHr{E D1y u D1 B qerBeproM-trflroMpflAax n rp. 102 He trprrr{trMarorc.s Bo
BEEMaHr.re. B ,p. l8l 15.XII BaMerrlo peBr(oe upeo6raganue ne.nuvun D11

fi DL B trepBoM pffAytro cpaBr.reHrrro c Apyrrrlrr{ pEAa}rrT. Boatro}rtuo, oro cB.E-
Barro c reM, qro r( yrpy {6.XII uarnururrfi rroror rpytrrrbr pear(o Boapoc.
fIo-nuguuor,ry, EaqarocB p acnpocrparreHr.re HoBoro B oBMyqelrr{fl .

Illrpuxolr rIa ocrl a6cqucc Ha prrcyrrne rronaBaHa rpauuqa pacflpocrpa]rerr]rr
BOIOHOHTTOfi CTpynrypbr aruranHor,i o6ilacru. OrcroAa BuIIHo, qro tro rvrepe pac-
npocrpaHerrlrn geSoplrarlr4r,r ,rrrreex BoJroKorrna.s crpynrypa raxlrie pacnpocrpa-
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r{Eercrr IIa BCe 66ntmyro [JroqaAb, trpolll{Kas BO BCe 6on3e yAaJIeIIIIbIe p'Ii{bl

,p"""..p.p"oftcernu.PacupocrpalleHlle}HeBoJIoHoEuoftcrpyrtrypl,IMo}I{Ho
I{ETeptrpeTI{poBaTbHafipacTrIIIpeHI[eMaIIII{TII0IoIIoJIfl,T.e.pactrpocTpaIIeIIIIe
ge{opuaquu flqeex *o*a, 6mtl cleAcrBtreM pactrpocrpauelrtrfl MarEI{rIroI'o

rro.,rrr s orpylfialou,ylo xpoMoctbepy'
flo xplrntru Ha ptrc. 5 ono, o'peueJlrrJlu cfiopocrl{ pactrpocrDallclltrrr Aedlop-

,aqrr4 nqeeH. e ot,ro; 
"nyo1g 

i"pvtlu Ii- i5ii ;"u o*u*"tr' paurofi {00
';:,i;;;,;-;p;;;" ("pfi;; N' iOti'"lr4s tttccnm B rpcrbeM (rpyuna N 102).-
4BO nlcen. cropocrn Bo BCeX rpex cJlysaflx oKaSaJII{cb 0AIIOI0 uopn[xa' ,I4tr-

repec,o, qro 3rr{.*op*r, oori*, " dp.nii.it cnopocrr{ (upunrepno 200 atlcen)

pacll]npeHI,r,E xoJlMoB MaIIIIIT]tolo troJl'I B tfro,roc.[epc, uolryuertuoi.i C. 14' lonacro-

io, o ibt. 0ro nonter cJrylnr,.rrr AotroJrHr{reJIbr'rbrM troA'Bepil{AerrueM Bbrcr(aBarlr{oro

HaLr{ trpeAtrolrorreur{fl b ger[opuaquu ErIeeK uo[ [efictnnt' p1'-T1-11'5-:-":::

L{arHr,rrr.roIO trOJI-E trflTe}I. fla"SCerO CI(aBaI'IHOIO I{O}I(IIO CISJIaTb CJIeAyIOq1414 BbI-

nog: ua6lroAaeMaE 4e$opuaqur _flqeex II pactrpocrpaHeIII{e oroft gerfopMaII,lII'I

iJo BrrerrrHrle qacrfl anTlrsHoft o6JIacru, BOSr[OH{r{o, ecrb cJIeAcrB[e yBeJII4aIe-

IlIl'II{aIIII{TH0I0IIoToHaIpytr[LII{pacfipocTpaHel{IIflNIaTHI{THofotroJI,Etr'I-
reli R oltpylltarcq,yro xporrlocrftepy'

Ocrronnr,rc BtrIlloJrf'r

l,l cc.,rcAonaru{[ [or(a3aJrrl, alro oT,^p^a3B]lBaIOI]{lIxc.E trrITeII pactrpocTpa]If-

cr.crr BosMyrqeEr.re co cHopoorar{rl or 1100 IIo 500 atlcen, flpoHl{Haloqee B oltpy-

;;;fi;;-'froro.,i,"pv'di- po""'oo"'rt, tro rpafinefi-uepe' B 200 r]''lc' nnt"

Boaguxr.roseHIIe DrOIo BOBMyUIeI{I.1.fl' tro-BI{AI{MOmy, O6yCnOBJIeFIo I{ByM'E trpl{-

;;;;, t) ynenruelrrlclr Marlrl{rrloro rloroxa u.ttrclr u ) pacupocrparrol{lleM

r[arrrrrrlroro troJrrr trrrel{ B or{py}rtaroqylo xpo}Ioc$epy' B pesynltare RoBMy-

,ro'o"r.'o Aeficrnux I1pyn[LI tr-'ITeIl B oI{py,I(alorr(eft xpol,toc$epe [poI{cxoA'IT

Brraarr,rre"rrbr{r,re r.rgtrrerreurrrr B crpynrype xporfocrfepnofi cerHr{, a rrMerl}Io:

t) auefiHll xporrloc(tepnoi,l cc'r'nl,r cyuccrBcIIIlo cfIrIIoIqI{Ilalorcfi;

2) cepegLrnr,r flqceH nbr,,,' [trreH llepeArto cral{oBflTc'rl 6onee rpnlrl''r'
a orAeJIbHbI" ynu"rrrr-"pui,i"{ xpouoctlcpuofi cetntr,saM:luo 6o'nee reuuuur'r

r{ HorITpacrlrr,rtr{tr{, qe}l B IIeBoBlIyxlennoft xponrocQepuot'r cerr(e;

3) I4B AeraJreft rpalrlrtl{ aroft yclue*"'ult 
'po*oc{bpuoft 

cerfill B mpr'ure I-Io

,o^pyr rpyrltrI;r orrral o6paayrotix cnoeo6paa*lLre Kor{rypbr' noropIilM B qellrpe

IIo 
-cootnotcrBylor nollrypli BoJronol.Iur'rx crpyltryp'
v:rotrqerrue rparr[q r"ir&BrrDIX flqeeH B IIpOqecce lIx DBOJIIOqI{tr{' ROSMOH{IIot

lIaCl]I1tIIIocB,ESaHoTal(iliecpacltrllpefllleMMarIIIlT}IorotroJIfltr,flTeH.
Il Bax;rloqerrl{e ;;;;;;,,y'"'yoo*y'o 6'uaro4ap[ocrs H' I{' Ctenanau'

ll. T. 
"U""y 

, 6. U.^ I-ouac:roHy 
- aa qerrH',re BaMeqa,url uplr o6cytr(AeIIIIII

(11'tiTLI4.
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Ar{AAEt4l4fi HAYIT CCCP

I4 3 B E C T I4 fl I{ P bI M C I( O lt A C T P O O I4 3 I4 q E C IT O 1Z O B C E P B A T O P I4 I{

Torr LVI, 1977 t

O IIOJI'IPI43OBAHI{ONT tIO KPYIY IISJIYtIEHtrItrl
rIAl[ EI{[OJtrrpHbIMI,I Ipy[[AMtr{ [ifrTEH

IIA BOJIHE 1,35 c"rt

lI. l, Iloncer:l

flpure4eur,r peByJlbl'arLr IICCJreAoBaIu fl (c norror4r,io 22-rrerponoro paAr,rorcJrccftorJa
ItAO AH CCCP) norc4enl,Ifi rroJrrlpr.Iaonanlroii uo rtpyry nolr[oucrrrrrr irsJlyrrcHlrrr Jrorra,nrr-
Irlix r.Icroarrrrrr(oB lroBLlnreirroii npnocrtr rra r]oJrrre 1,35 c.n, cBfiBarrlbrx c 6nnonlptrr,rrrr.r tpyrr-
rIatllr flrlTerr ltpr{ rrpoxo]r{Aer{I,rrr Lrx 1ro gr.rcny Cotuqa. tr4croqrunr.r rloJrflptraoBanrroro rro Hpyrv
rlSryqerr],rf coxpauflrorcrl Rag roronrroii r,r xrocroror"{ lracrrr}rr{ l.pynnrn [trrerr flprr ill]o-
tiolriAenllI{ rpyrrrl no gucny Co.nrqa, EarrpaBJlerr,re Bparr{eHr,rrr Ben.ropa rrorqpu3allurr He r.1B-

rlcfirlercrr rpl{ fipoxo]I{Aenr.rr.r rpyrlfl rrepe3 rlcrrrparlurrii rrepr.r4trarr. Crcnenr, npyroloii ro-
Jrfipr,raarlr{r.r rrcrorrfiflnoB AoxoAr,rr Ao 1,Bo/o .

ON THE CIRCULAR POLARIZED RADIOET,IISSION OVER THE RIPOI,AB
GROUPS oF suNSPors AT 1,35 cm, by I. G. Moiseeu. - The behaviour of circr-rlarly
polarized component oI radioemission aI l,: 1,35 cm colnecterl tvith bipolar sunspots
groups is considcred during their passage across the disl< of the Sun. The polarization ca1
reach t80/6 ancl it usually remains unchanged, and the sensc oI polarization also remails
thc sarne rvhilc ccntral meridian passage.

I-Ia .21-u^elqoBox{ paArro?eJrccHoue Itpr,rlrcxoli acrpod)r.ranqecnofi o6ccpRa
roplrr'r AH CCCP e cenra6pe 1974 t. 6unrl lponeAcHu rra6lroAeHr{rr rrolrrprr
3_oBalllloro paAuo[SJryseHllfl aHrlltsEbrx o6J]acTefi ua Co.rrnr{e Ha BoJrHe 7,35 cn
Vrnonoe paapertreul{e paAlloreJrecHotra 00?b cocraBJrflJro 2',5. Pa4uonoJrrllrrrre.rp
c_r[epputonbrMtr Mo[yJr.sropalrlr rra Bxo[e rroBBoJrrr.[ pcrrrcrpr,rpoBar6 paB]rocrr,
(R 

- L) lrelr{Ay noMtrorrerrraMr.r qrrp*yJrrrpr{o rroJrflpr,r,oBa,rror.o r{aJryrrcilrrrr
c IIpaBLIN{ H JIeBLIM HanpaBJIeHIIeM BpalrlelIufl oI(HoBllcMerrrro c uo;rnoli (1? -f-
f Z) lrnreucr{BlrocTrrlo u3flyseur.rfl, Blrcono.Iacrorrrafl rracTb [p[eNrrrrrr(a pac-
rloJraraJracb tso BropuqHou rponyce aHrerrrrrrr (r,rcno.rrr,aonaJracb cprcre},ra ltac-
cerpeHa). Ha;ru6ponxa uoflflprl3al{I,Ior{rroro nal{aJra ocynlecrr]JrrrJracb rro reuc-
Iraropy ruyNla c npeo6paaoBareJlell rloJlflpr{Baqr,rr,r. 3r[r[e1r uapaalrriroi,i ]roAy-
Jr.Er{I{u Cr{cTeMhr Ire npeBrJIxaJI 0,1 %. Ha6nro[eHrrrr Bar{JrroqaJrr{cb B flo,Iyqcur.ru
paAI{oIl3o6pax{elrrlrr Conulqa c [ocJreAyrouIr{lr rrrroronparrrbrM oHautrpoBa]rr,re]r
paAl'I0reJrecKorlor{ Il AByx nepner{ArinyJrfrpHr,rx HanpaBJierrr{fix sepeS tr,raHclr-
T'IYD,I6I II}ITEHCI,IBIIOCTI{ O6TrAPYrrrErrrrIrX JIOHAJIbHbIX IICTOIIIII,II{OB.

B uepuoll Ha6ilroAer'run uo glrcHy conuqa ,,poxoArrJrrr ABe 6r,r,,oflrip,bre
Ipynnbr rr.ETeH, troJloHrel{r,re H(}Topr;rx roarl.rr coBtraAaJro rro [oJrfore; tro rryMe-
Pqqry 6ronnereus <Conne.rHr,re [aHHbreD - rpyntrbr J\& 131 n 132, Ipyuua
Ni 131 HaxoArrJracb r'ra xrr,rpore N 9o, a rpynua N 132 - Ha rrrprpore S 12".
O6e rpynnrr [epecenJrlr r{eHrparrLrrbrit uepr.rgr.rau Cornqa l5.IX. Br, ,,pyo.ru,
Ha6rroAarucb ell{ellreBIIo Bo BCe BpeMfl rraxo}rrAenrrfl trx Ha coJrHcqHotr llrrc11e
c B ro 22,IX, C o6elrulr rpytrnaMl,I 6r,rlrlr csnaarrlr Jror{aJrbruie ucrotrHr.rxtr troB1r-
me^I-IHoro pallnoI{SryqeHI'IrI, noJIIIafI I,IIITeHclIBIIocrr, Fioropbrx AocT]IraJIa
-30% or ypoBrrrr HeBogrryrqerruor.o Co.irrrrqa.
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Ha puc. l, a u 2, a npr{Bo[errbr rpatfuxn r4aMerrerrr{,rr },n{reHclrBrrocrrr
rrllTerpaJlblloro IIBJIyqeHI4fl JroRaJrr,]rblx ucroqHunon (upenurxeHr{e Ter,rleparypl,r
I{croqnr4na rra[ ypoBrreM ]reBoBMyrqeErloro Connqa) na4 rpyntraMr.r tr.rrrerr
Jr& 131 u 132 coorBercrBellllo B BaBucr,rMocrrr or rloJrolxerrr.{fl r{x ria Ar{cno
Colriqa. I{an nugno lra rpatbuxoB, r,.rFrrencr{RHocrb lrBilyrrerrrifl rroroqrrllxa,
cB.E3aHrroro c rpynuol,l N l3l, rorrru r1e r,rBlrerrrrJracb no Mepe IIpoxo]riAcrrr{rr
no Ar4cr(y Collrrla, a r4croqrir[r(, cBrraaH]rbrft c rpyuuoft ]& 132, troxasbrBaer
HeHOTOpyIO HAtrpatsJrCHHOCrE, I] rrsJryrreHrrr{; TTHTeITCI4BHOCTb ero r{3Jr)2rr911111
uMeer Mar(c!1r,r)IM rIprl rraxolriAelrurl n6nraan qcrrrpaJrr,floro rlepuArlarra l,I Ire-
cnoJrbKo ctralaer nprr yAaJreHutt or IleHTpaJrbHoro MeprrAr{ana, Ha Barrr,rcfix,
6ea yuera crJraxilrBaroutrero edltpenra Ar{alpaMMr,r rratrpaBJrerraocrr{ pagr4oreJre-
CftOIa, I'{CTOqHl'II{I4 I4I{Te IpaJILIIOIO I43lryqeHilfl rz.Mallrn O[I{H Mancl{ttlylt, ftOtOpr,ri,i
pacrroJraraJrcrl MCII{Ay ronoBnopi I4 xBocroBoft sacr.trMu rpylnbr rrrrreH. Vrilosoe
paaperrel'rr4e paAr4oreJrecxoua (00,5 :2',5) He troaBoJrr{Jro otrpeAcJrr.rrb, r{Mcer
JIrI Lrcroqul{r{ Mal(clrMy},rbr u3ryqeHr{t{ rraA roJIoBHoft rr xBocroBoii .racrflr,rlr.
B o6er,rx rpynnax trrrrelr Marrrr[Trrbre troJl.rr foJroBl.rbtx sacrefi I{}IeJIrr ceBepHylo
rloJrEIlHocrE,, a xBocroBbrx - IomHyro. FlaupameunocTr, Marlrr{Trroro troJrrr
tonosHoft qacrl{ rpyrnbr trrlrcH N 131 AoxoArrJla go 3300 ec (ao 6ro.unererrio
(<CorHL-.rHbIe AaHITrIC))), a xBocroBofi - Ro 2400 ac, Haupnniennocrr, tr'rarrrur-
Horo rroJItI rpyntrbr J\I! 132 6r,rna uecroJrr,no Hrrlr{e - y roJroBrroft ee qacr.rd o}ra
AocrrlraJra 2400 ac, a y xBocrosofr - 1500 ec,

Ilplr uonnrerll4ra rpynu tr.flTer{ n6rusfl Bocrorrrroro Hparr coJrrreqHoro ;1ucna
nag o6c,r.rltlr rpylrlaMr{ Mo}r{Ho 6r,ruo eaMerI{T6 lro ABa l,rcrorrrrrlKa rroJltrpr,rBoBarr-
I1OIO IIO Hl]yry I{3flyqeHr.rfl c pasr.rbrM r{atrpaBJreHr{eM Bpatq,eHr{fl BeHropa troJrtr-
plrBarIrIu ll paB.rrr.lqHofi creneur,lo Hpyronoft rroJr.spr{Barlrrrr.
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Puc' 1. I'IcnreHenae ranrerpalr,nort r'IlrrerlcrlBHocrtt (a) u crerlenrr rtpyronofi [oJrrrpn3ar{n1r
(6) taaryvelmJr I'ICTosIIl4I{oB uom,rlrer,ruori flpxocrr,r ua'norne l,Bi cn,'aLrrrurror* c i,pynsor:insreir Nir 131, u aanrlcr'rMocrtr or noloxeritrn rpyrrrbr Ha cornesrror{ Ar,rcne 1qe.rrpiJ,ur,rftMeprArralr rpyana trepecer{Jra l5.IX )

Puc.2, To xe, ql'o rra puc. 7, AJrrr rpyr[br nlrerr jr& lB2
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Creuenr, xpyronofi troJrrrpr{Barlu[ r{BryqeHrrfi rrcroqHEr(a otrpeAeJIflJIacb
corJracHo r{BBecrHoMy BbIpa}I{eHI,Irc

Pv:@-L)l(R+L),
r4e Ii u L - urrrerrctrBHocrb cocraBJrflrolqtrx paAuouaflyser.Ir{fl [crosHtrr(a,
rroJr.spr{soBaHHbrx tro [paBoMy r{ JreBoMy ltpyry. }Ix paauocrr, aBroMartrsecKr
perr4crpr{poBaJracb uoJr,sp[Merpou. Io.nna.E r{rlTeuclrBuocrr, -R f Z onpe4e-
JrflJracr, KaH npeBr,IlleHr{e I{HTerrcr{Brlocrfl L{SJIyqeHIIfi ucToqHl{fia HaA I{I.ITeH-
cr{Brrocrbro r{BJryrreur{fl HeBoBr\ryqeHuoro Conuqa. IIpu olpcAeJrerlr{I{ cretrenlr
trOJIAPI,ISAIIUU USTYIIEIIIIfl LICTOqIIIIKOB I{X YTJIOBbIE PASMEPTI IIPEIIIOJIAIAJIIICb
OALIIIaI(oBbIMI'{ B IIOJIEpI{SOBaIIIION[ I{ I'IHTeIpaJIT,HOM I{3JIyse]uIu,

llo uororHeHrrro rrcroqrrrlnr4 rroJrripr{BoBaHHoro tro Hpyry EBryqeHfi.fl Mo]r{Ho
6r,uro otoxgecrBr{Tb c roJroBHr,IMI{ rr xBocroBblMu rracr.EMl{ rpytrfi ilrrrelr. Ha-
rrpaBJrr)rrr{e Bpaq,errr4tr BeKTopa troJrEpr{3ar{r{r{ B I{cToq}rr,rnax coorBeTcrByeT
upco6.rragairr{Io Heo6brr(uonerrrroit BoJIHrI, ec.lIu yqurr,IBarl troJLEpHocrE, Mar-
Hrrrrrof0 rloJrrr rla[ roJroBrr]ilNl]I r{ xBocToBI{MI{ saCTflMI{ lpytrtr I]flTeE.

IIo nepe npoxo;,riAerrrrfl r'pytrtr ur{re}I rro coflllearuo]Iy AI,IcKy cretrelrb IroJrE-
p!r3aqr4r{ ucToqHunoB palluousJryqc}rrrfr, cB.Esarrrrbrx c rpyfltraMtr Ir.flTerr, I{3}Ie-
II.AJIACb.

I-Ia pnc, 7, 6 tr2, 6 tpnaegeurr rpa{uxrr rrBMeHeHI{fl crerreHl,I noJlflpr{Bar\ul{
r{croarrrrrxoB (cnnaarrnnrx c rpy[traMfl l].sre]r N! t3t t 1,32 coorBercrBel{llo)
B saRrrcI{MOCTT{ OT r{X ITOJTO?riCHr{f Ha Ar{CHC cOluqa.

IIo rpa{uxar{ Mo}xHo IrpocJIeAurD, qro B o6eux rpyililax r{croqultr{I{ c [pa-
Br,rNr HanlraBJrerrr{eM Bparqe}rtrfl Bcr(Topa troJlrrprlSar{r.Ir{, r.raxoAfltr{Irecfl IraA ro-
JIORrrT,rMlr qaoTrrMr{ rpyfi[ tltrrcrr, g socro.rnoft qacru coJlHeqHolo AI{cHa r{MeroT
CTelICIIb trOJitIpHBaqI,IU BLIille, qCM rICTOqI{IIItI{ C JIeBbIM BpaIqeIIlIeM BeI(TOpa
rroJlrrpl{Bal{urr, cBrr3arrrlr,re c xBocroBEr}IIr qacTfIMI{ rpyntr. Cteuegr troJlfipu3a-
qI{r,I ucToqHr{Ha rroJrfrpr{30Bar{Horo tro trpaBol\ty Hpyry usJIyseHu.E, cBflSalrHoro
c lo;ronrrori qacrr,ro rpylnbr rrflreu Js 131, rlo Mepe ee orxoAa or Bocrouuoro
rlrnr6a troBbrrxaercfl, I{ocrrrrarr B r{aHcI{r,IyMe 18% }Ic}I{Ay 60 lr 70" nocrosHoft
I'eJIIIOI{OJIIOTI;I, AaJIee I{HT0IICI{BI{OCTIT IOJIflp}ISOItaHI-IOIO UBJIyqeHUfl IIOCTOIIOH-

HO Ctra/Iaer, oAHar(o ucToarlIufi ocraeTcfl 3&NreTr{r,rM rrprr IIpoABll]rte I{I{II rpyntrEl
rrrrcrr I{o Barra[Horo Jrr{M6a. Ctcuorm uoJr.flpr{Ba{[u ucroaruuxa troJI.spI{BoBaIr-
rroro rro JreBoMy npyry uBJryrIeIII4tI, cBflBalrHoro c xsocrosoft qacrbro tpytrflbr
1llJ, ocraerc-E trosru uocto.nrruoit 4o -30' Bocroquoii reJrlro[oJIrorrr. ,[,anee
I,Ilill'0UCUBIIOCTb trOJIflpI{SOIlaIIHOlO IIO JIeBOMy ItpyIy II3ilyqeHI{-fl HarII{HaeT
Bospa0rarb, Aocrr{raer Mancr{Myrra -12% s/orusr. 30o aana4nofi reflIloAor-
I-Oft .rrr, l:roc.rre qero yMeHrrxacrcfl fro rfepe nplr6ruirteru{.rl fpytrtrlr r( SalaAlro}'Iy
nurr6;, c0.lrHCqrroro /{ucHa.

Fla pr.rc. 3 u 4 uplrneAeHbr aaflrlcrr cHaErlpoBarrr{E Ar{arpar[Moft pa[I4oreJre-
crrola JrofiaJrbHoro ucrorrHflna paAr'roI{3flyqellrrfl, cB.rrBarrHoro c rpytrfiofr uflTerr
i\& 131. Sauucr Ha pr{c. 3 uoryueua Ba llelrb [o repeceqeHu.s rpytrtroft qcn-
rlraJrr,Horo Mepr{Arraua (14.IX), BarMcb Ha pl4c. 4 - sa cnegyrotqraft ger.rr
(16.IX) uocJre rpoxolr{Aerrua rpyuuofi qelrrpaJrEHoro Mepl{Alraua. IIa aanuceft
tr,IO'r{HO 3AME1]IITb, IITO I4CTOSIIIIITI{ IIOJI-EPI{3OBAIIHOIO trO KPYTY I{SJIYqEHUfl HAA

rorior:uor? rr xBocroBoft qac'r.flntrt rpytr[bl trrrrcll coxpaHflrorcfl /{o [poxox{[e-
lrr{rr rpyrrnofr qeurpanr,Iroro Mepr,IAr{alla I{ rrocJre flpoxo?r{Aenl{tr ero, [prlqeNr
rralpaBJlerrue Bpaqel{rrf BeHTopa rroJr.rrpr{Bar]rl[ y ucroqHltnoB rre I[sMeHtIerofl
lllrr npoxox{AeHur{ rpyruofi qeHrpaJlblloro Mepl{Allaua Co;rnqa. Tarlrlr me
o6paaou ne4yr ce6x lrcroqHlrr(Ir rIoJr.tiprraoBanHoro rro Hpyry rtailyqeHflfl, cB.E'

srulEtrc c rpynuoft rrflTer{ N 132, Har( 3TO MO}r{uO SaMeTI{Tb IlB pI{C. 2, 6, r, e.
ncl'orrrrrrrrr.r IloJrtrpl{soBarrHoro IIo Hpyry I,r3IyqeHu.fl IraA I0JIoBHofi u xnocrosoft
rrrrcrrrtr{rr rpytrrrbr coxlla}rrrrorcrr Ao r{ nocJre rlpoxoiriAeHra rpynror,i r{eHTpaJrb-
lioro IvIeplrAr{aHa lr irarjpaBJreHr,re BpatqeHrlfl BeHTopa troJlflpl{Bar{I{[ y I{CTOq-
rrrrHoB rre rIsrucrrflcl'crr trprI npoxolltAel{Irrr qe}rTpaJIbr{oro MepIrArraHa.

I{anu.rue [Byx r.rcroqr.rr{noB uoJrflpr{BoBar{Eoro tro Kpyry flBflyqerlufl Ha[
6lrnonapurrl{Ir rpyuilaMr{ rr}rrelr orNlerraJrocl rax}r{e u na 6onee Hopornl{x BoJI-
rra:i [1-41.
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Prrc. 3. Sanr'rcr cfiarII'IpoBaIrI,IrI Jror{aJrr,rror.o r.rcroqrrr,Ir(a, cBrl}ilrrrroro c rpvnuoii nlturt.Nil3t
sa AeHI; Ao trpoxoE{Aeur,rr rpyruoii qerrrparrr,Horo MeprAr{ara (t4.IX 1972r r.)
o - rrrrTerpaJrr,rroe r{snyqelrr{e; 6 - [oJrflpr4BoBarlHoe no (pyry usIyrrerrue

Puc, 4,3anl'rcr, c(aHI,IpoBaHI{-E JroxaJrr,Eoro rrcro(rrrrrr{a, cB.EBarlrroro c rpyrrnor:irrntelr .\i131 ,
Ira cJroAyrou{l'lI'rAerIbtrocfie fipoxo]r{Aerrrrs rpynnoii qe}rrpaJrrrrroro MeprrAr.rarra (1 6.IX 1974 r.)
o - rrHTerpaJrbrroe HBJr)HeHr{e, 6 - trorflpHsoBarilroe rro Hpyry rr3JrylreHrrc

B pa6ote [11] uoApo6uo ]rccJrelloBaJrrrcb r{croquunr{ rroJrrrpr{BoBarrrroro uo
Hpyry uarryqentrfl uag 6lrno;rrpilofi rpyntroit Ira ]roJrr:ro B nnt. Tau rax;re uo-
I(aBaHo! sTo I( Ha BOJIIIe B uto ttpu [poxo]r{Aer{r{rr rpyll[oft rlerlrpaJlbrrolo I{e-
pI{[I{aHa I4CrOSHunu rroJr.Epr4sOBar]HOrO uo Hpyry usJryqeEu.fi coxparrrrrorcfr
HaA roJroBlloft u xBocToBofi qacrfiMlr rpynnbr r{ rralpaBJleHr{e Bpaq,eHr{rr BCr{-
TOpa troJr.frpr{Baqrrtr y ucrorrHuHoB rre r43MeHflercfl.

Ha puc. 5 npunegen rpadr4n BaBr{cprMocrr.r r{axcr{MaJrbr{brx BrraqeH[r,i cre-
treHl{ npyroBoft rror.trpuaar{r,rrr paAr.{or.raflyqerrr,rfl ar(rrrBrrbrx o6Jlacrefi lra Colrr-
rle B BaBr4crrMocrr{ or AJruHr,r BoJrHbr IIo [arrrrbrM ua 13, 41 r{ }racro_Erqefi pa6o.rr,r.
I4nrepecuo orMerr{Tb, qro era BaBr{cuMocrr, 6,iruaxa x 1,2.

Plrc. 5. I4allcncrrr.re Nranc.r,rNraJrb- /b.
Irr,rx BHaqelrr.rii crcnenu Hpyro-
noii tro!rrp143ar{lur paArrorr3!ry-
q('H14.g aJ{TIrBttr,rx o6;lacteft rra /.'
Corr.Irle B BaBr'Tcr.rl{ocrr.r or AJru-
}II,I BOJIIIITI

CnroItrIIafi fipllBatr 
- EaIItIbrc Ira

roruax 3,5 u 9 xm nsr.rlr u: [BJ, na
8 mn 

- lra [4] u ua 1,35 cJrr - rra
flacrosulcli pa6orbr; rrrrprixoBarr
(pr{Baa 

- saBlrclrMocTb OT I

,l

4

0 i2 A, uu

B aaxnro.reul{e cJreAyer orMCTLIlrb, qro B Mr,rJrJrr{MerpoBoM Arrauaaorre [Jrr,ur
BOJI}I, BtrJIOTb AO BOJI}IbI 1,35 C.44, IIAilPABJIEIII{E BPAqEIII4flBEHTOPANOJIflPII3A-
qtrI{ trCTOqHtrITOB IIOJIflPIISOBAH}IOIO IIO HPYIY U3IYqEHI4,fl HE I'I3A{EH'IETC'I trPII
trpo xolr{Aelrnfi rzor o.rurrxaMll lle}rrp aJrr, Horo Me prr[r{arra Con nqa. Han p arne rruo
BpatqeEI{.rI BeHTopa troJIflIII{Ba{I{Ir B r{croqrrr{Kax coorBercrByer npeo6ira[aHr.uo
Heo6brnlloBeHHofi BorHLr, ecru yqurr,rBarr, rloJrfrpHocrb MarIII{TIrLIx troJreI,i
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B trrrTrrax, c noTopr,rMr{ cBflSaHrrr r{cTorIrI[HIr. creneus xpyronoft troJlflpl,I3aqlltr
uaJryqeHu.E rrcroqrrrlxoB ua h : 7,35 cn [oxoAr{r go 7B%.uaJryqeHu.E rlcroqrrlrxoB ua h : 7,35 cn [oxoAI{T [o. J avf,tLL lluluarltlnuD

flpunomy r.ny6oxyro Snaro4trpnocri, B. A. E{anony r'I H. C. I{ecrepory
Ba lroMoqb n na6tro4euilrlx lr o6pa6o'rne ar(cueplrMer{TaJrr,Horo Marepl[aJla.

l{exa6pr L975 r.

Jlnreparypa
L, Xaruewr,t1uu, V. B. AcrpoIr. xt., t9$1r, 51, J\& 2, 302.
2. Kundu M. "R. Soiar radio astrorromy.N.Y., Intersci., 1965, p.235.
3. Edelson 5., Maylicld E.8., Shimabukuro F...r. Naturo. Phys. Sci., 7971, 232,

N 30, 82.
4. E$anoc B. A,, Mouceers trI .1, I4ar. I{purrcltor:i actpotpna. o6c.,7973,47,58,



ArtAAtrruufl HAY}I CCCP

II 3 B EC TIl fl H PbIl'I C H O iI AC T P O q) lI 3]ItIE C Ii O tt OE C EPB ATO PU II
Tor,r LVI, 1977 r.

OOPiVTI{POI}AHI4E
TOpOr{ A A Jr bHott JIr{O pAK UnOHHOTtr pErIlETr(Ofr

CTIET(TPAJIbHO}T IIVIHIIII,
oT TOrIltu BxoAHofi trIEJrId CIIEI(TPOMETPA

B. It. Ilpono(rrer

IIo cxerre, npeAJrolr{enlloii u [3], npoBeAou pacqer xoAa Jry.rcit or rorrxr{ BxoA[oii nlolr,r
cronrporterpa, gutfpari,rponaEr{blx paBJrr'Mrbrillr.r DJrcr{cETatr{r{ Topor4AaJrr,Hoi.i glr(;paxqlrorr-
uoit pemerni,r, r,tlrercr1ei.i 2400 utm.p/uar, nplr trrfipolioir napr.raqr'Ir'r yrJroB rraAeHrln u gu(rparr-
qr,rr.r r{ calrrTTaJrrr}roro paAr,ryca fipr4Blr3nlr. vcrarron.nonr,r npocTbre saBr{cfl}roc1.r,1 (13) u (14)
Iru.rprrnbr r{oHrypa crler(TpaJrr,fiort rranr.rr,r or yrJroB rraAonr4fi ra 4radtpanriru,r. flpoc;nexrorra
gc{opruaqrax HorITypoB riprl r,rBllreHerrr.rr{ carr.rrraJ]blroro paAr,lyca xptrBtrBrrr,r. floxasarru,
qro pacqer AJrrI Tpex rpairur.rx roqefi noBepxHocrr.r peilerrtr.r B ropr43onTaJrr,Hon r,r BeprrrHaJrL-
ELrX CeqeH[sx rIoSBoJrfeT onpcAeJrlrTr! oc]roB]rlre rapaMeTpbl cfrel{TpaJrbHoro r43o6paE{eHr,tfl:
cIr eI{Tp a JI bIIyIO Irrl pr,r Hy 1,r acTr.r rtrraTI4rrecH}'Io HpI,r Bn Brry.

THE SPECTRAL IT,{AGE FROl\,I TI]]T POINT AT THE ENTRANCE SLIT OIT

A SPECTIIO]VIETER BY THE TOROIDAL DIIITRACTION GRATING, by 7. K. Pro-
kol'et;.- The calculation. oI thc path oi ra),s Irom oile poirli at lhe entrancc slit of a spect-
romcter diilracted by various elements oI a concave toroidal diffract,iou grating rvas
made rvith aid the computer ancl exact formnlae give]I in [3] . Thesc calculations rvas made
f<ir the grating with 2400 grooves per mm, riith rvide variatiorls oI the angles of iucidence
(5" to 46") and diffraction (- 23'to f 23') and sagittal radius r (500 mm to 344 mm).
Simple dependences (13) and (14) were givcn Ior thc rvidth ol spcctral lines on the angles
oI irrcidence and diffraction. The deformation oI the figurc oI the spcclral lines tvas in-
vestigated rvith the change of the sagittal radius. The main parameters oI the spectrai
images (spectral lvidth and astigrnatic curvalure) could bc obtained rvith the calculatiol
1'or three points of the grating: t\\'o - fi'orn the bottr sides of the middle zone of the ac-
ting surlace of the grating, ancl one - lrom tho ripper point of this surface.

Hactonrqan pa6ora trBrrrrercrl paBBr{rrrer,r !rccJreAoBaHr{i,i, r,rBJroi}ierrrrbrx
r [11. I{errrc ce 6buro rraytlgllrrn AefrcrBr,ra orAeJrbHr,rx DJreMer-rroB Alr{paxr.lrro]r-
rrofi pc[rerHr{ c TopolrllaJlbrrofi troBel]xrrocrr,ro, ycrar{oBJreHr,re tra oc}roBa}Iurl
sTOrO rryrcr,f AJIfl lraxolrtAerrr{fl olrrrrNf&irTrrroi,i l,torrrraponHu p€imerHu Ha Itpyre
Poyrranga, o6ccneqrasarcu1efi nprrel,rJreMyro acrurMarr,lqecnyro Br;rcory cncx-
rpalrr,rrbrx JilrHr{r? r{ AocrarorrrJo xopouree cleHrpaJrrrrroe pasper[crr[c. orpa-
rrrrqr{Mcfl saAaqeft per}rcrp.lrlr{rr yJrbrpaouoJreroBoro ctrer{rpa BBesA B o6,nucril
,! 1000-3500 A rpr{Mer{rrreJrbr{o AJrrr ue"rrefi BHcarr{oc(bepHofi acrpor{oMr,Ir.
I(an 6r,r.rro yHaBarro s [1], Arg crrr{}r{crrr4rr iicrr{rruarlraMa qeJrecoo6paeuo upn-
Mer.rerrr{e ropor{/IaJrE,rrbrx Ar4spaHq,r{orrrrbrx pcmeTon.

By4eu cqI{Tarl, rrro I,Iao6pa}I{eHI,IS BBe8A6I Aaerc.E IIa rIeJII4 crleHTpoMerpa
lpI{ IroMOIqllt [I{TaIOqLrfi OUrr,txil TeJlecrtoI1a c oTrroeLlTcJIf,rrbrlll oTBepcTI{eM
t : 10. ,(rn yupoqeur{fl rIccJIeAoBarlr{r,1 trpr,rlrerir oro trBo6pamellrre B BtrAe
MaTeMaTr4qecHoft ToqHr.r, JreH{ar{eit B rrJrocHocrr{ or{MMeTprrl{ orrTr.rqecKoi4 ctt-
CTEMbI.
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Saga.ralttt LrccJIeAoBaIIufl 6lrnu:
1) onpe4clnrr) fiolrryp uso6pa[ierurn arofi Toqfiu AJIfl pasHblx IJIIIH tsoJIII

crIeI{Tpa, el'o uIlIpI{IIy ('rro Aaer Berl'ralrlHy cIreI{TpaJrLrIOro paapeueuua) u

AJrr{rIy B BaBllclrMoorrl or yrJIoB ua4eI{l{'tr u 4ut[panrlulr;
2)" [pocJIeArIrI, 4e$opltaqnrc HoIIrypa trpll rIsMcHeHilI{ paAl{yca fiplIBr{alrbr

l.OporlAaJrr,Holl uonepxlrocrtr, a rar{?rie Br,r[crlr,ITb, Har(ym AoJrro B $opruupo-

Barrrre HoHryllil srlogtIT orAC.rIbItLIg 'tilcrr't Aefictnylotqeft IIoBepxHOCTra gu$paX-

rllrolruoi,i pcurerl{}I'
'l " ['[etog'Ilril luccltegouautut

,[,n.a poflreurlr.r yI{aBarIIrr,IX 3a[aal IIO?Ii]Io 6r,i.[o 6r'r I4CIIOJIbSOBaTL trI]I{Be-

H.rril* u [2] nrrorrruqcc1r,re Br,rpairielrl{fl AJIfl paBJrI{aIIIbIx B}IA9B a6eppaqufi

iopor4uruiloft ararlpaHquounoii pcIuernl{' OgnaHo npll 0roM rep'rlercfl r{arJrrIA-

rrogrL npeA6ras71cHl,rli o BI{JIaIIp OrAeJIr,IlbIX aJIeMeIITOB peIneTItI{ n O6rql'rp 12n-

Prrc. t. Ortltqecrta.s cxerra ycra-
rrour{rl perlJerrul tra npyle Poy-
,rtallAa

rr{r.ry nocrpoellrlr l'rao6pa;'rteunn' \'Ir'I us6panu !g:19" rrarlngni'rr'i rpr{eM -
r\leroit reoMerpuqecnoro pacqera npI'I uo]Ioqtr 3BM xoRa uyueft or ros]tl4

BXOI\HOft q,eJrtr, 4llsparuponaHrrr,IX OTAeJIT,IIbIMI{ SJIeMeHTaMI',I IIOBepxHocTI{

pe[rerfir{; trplr eToM n sona,nr'uoli nonepxuocTfi troJlyqaeM lrer(oTopoe pacnpe-

rt"rrenrrr" roqe* B trpeAeJrax cflel(rpaJIE,Horo uao6parxeHII.' AJIfl paB,,,nqHbIx AJIUH

ilonu. .Ianofi ,,pr,rey yq[rbrBaer rlo cylqecrBy rce oco6eHlrocrrr AeficrB,nfl Itolr-

xpetrroft 4u{paxqlrounoft peurerr(^tr' 
-- 

Cxerra raroro pacqera iIaIIa B [3]. PacCrtorptrM ee IIpIIMSHI{rSJII'H6 H IJaIneI{

BaAaqe.
Ha Dnc. t trpeAcraBJreH xoA JIyqeI4 [JIfl peltrerKl{, ycraIIoBJIeHHOft Ha Hpyre

p"r-;di;: ciri"O|-"urpaB,reHa tro iropMaJlr{ H peltrer*e B ee Beprxrlue' ocr
O Y eit nc prIeHAI4KyJLEp Ha, Kacare JI I)I{a B Bep1ul1He pelnerl(I{ I4 trepile}IAI4KyJI fl p-

Ha HatrpaBJIeunrO urtpuxoB peruernlr. OCI OZ rrapattl;eJlbHa Itrrpl{xaM peltrerl(ll'

VcnosgMcs xol nysefi rla pelner1y I{ or Hee paCCMarpI'IBarb B I'IatrpaBJIeHI{I{ or

orprrqaTeillHlrx SHaqeullfi op[uuaTbr a. H IrOIO[tI{TeJrbHr'rM'"-"iir;;;-, 
- ,oo*u rroAttoh qerrl{' Ao - uyrenoft ilyq, u^yq'rft n nepuu-

Hy perrerr(Ir, OA'o - 4u{pau'rponatrsrrfi nyleaofi nyu'
By;1eu crrrlraTr, yroJr traAeHIIfl Q BCe1Aa IIOJIO?fiI'ITeJI6IILIN{, a yloJl AU{plI-

rllltl{ Q' troJroHlrreJrur-*, "o"Uu 
4"6po"'pouanr{r'rfi ilytl JIeE(I{r sr'rue ocu OX'

@oplryna gur[parqllr B DroM cJlyalae r'rMeer BUA

sinq-sinq':/cII{. (t)

floprgox crlexrpa k > 0, rpI'rN{eM k : 1' N - 
qlacro IrrrpldxoB s t' tLnL'

cle4yer oTMerr{Tr,, qro ropou[a.r]bl1afl IIOBepxHocTb Mo]fieT 6rrrr' o6paso-

,r";"ilfi; .oo.oo#r. flepnr,rr; - BpaqeHl{e Ayrfi paAl'Iyca 'R noHpyr ocn'

;;p;;r;;""ofi oY, c IIeHrpoM, coorBercrByrorqr{M,carl,rraJrr)HoMy paglrycy

,, ir"po"n Y>,o repMrrlroJrorlrr{, ,,pcAilorrtenrrofi n [3). BTopofi - nparqeure

J(yrrlpa[rrycarno*rpyrocl'{'flapaJlJrelruoitocuOZ'cqel{rpoM'coorBercrBy-
rorqr{N[ Meplr[I{OlraJ.otro*y paAl',Iycy R, <<'topowg z>>'

14a,,rotltenur,re rrr{ir{e pacqerbl IIp0BoAI{JII{Cb AJIfl TOpoI4Aa Y. HaX 6yqer

roHaBaIIo [aJIee, AJIg Irtlltrero crtyqafl rlp'r paBMepax rraAeJre]Iuoft uoaepxuocrtr
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pernerntr 50 x 50 un u R : 500 il,jL pal:uvrr\a AJrfl arrrx AByx rr4troB roporrAoB
HESHAqtrTEJIbIIA.

Pacser Be4ercrr B cJre[yroq,eM rlopsAxe.
1. Sagaelrcg HoopAr{HaraMtr roqxr.r nxoguoft q,eJII4I r, lJ, z.B HameM cflyqae

ro.re.rHlrft trcrosHur Jrelr{trT B uJrocrocru XOY w

t:: R cosz rp, y : -R sin q cos q, z :0. (2)

2. Sagaelrcs HoopAr{}ra'taMfl !i lt zi ror.ttr }ra troBepxHocrr,r pe[rerxn. Ho-
op[r{rrara fri D'tofi" roqnr4 Bbrqr4cJrflercx us {opruu troBcpxrrocrr,r pemerl{tr. TaH,
Arrr ropotrAa Y (mr. [3])

ni: r -/ A:n);1 ,rAen-R-{u-r7. (2a)

Ilpu r : fi $oprurylr,r (2a) repexoAqr r $op,r,ryny gnn c{epruecxofi pertrernr{.

,(rx ropou4a z Berluqnma fri, BlrqrrcJreHlra.fl tro coorBercrByrotr{rrM {opuyralr,
npr{Bel{eHHbrru e [3], coBrla[aer c BLIrII4cJIeHnoft 4rn ropor,Iga Y n upe4erax
BeiluqIIH Broporo flop.flAr(a MaJlocrr{ orHooltreJrbno yil R u zilr.

,(a,ree olpe[eJlrreM paccroflHlIe d; uexgy toqnoft nxogHofi uIeJIIr I{ to.rttofi
Ha IrOBe pXHoCTIT pemerl{I{

d 1 : l[ 6 - rf -y q,1.-nf +G:=4
II HatrpaBJIflIOtrUIe K0CIIHyCLI traAaIOIqeIo JIyrIa

t,-fr _ui-y ^ _ &i-z
&*i : - dn , aai: -- dn- , dri: - d,

3. OupegelreM lralpatsJlrrmqrre HocrrHycbr HopManrr H eaAauuofi rosne
ropor{AaJrbrrofi uonepxHocrl{ pelnerl(rr

R-q r-t. Ui R-4 zi
tr*i:- 

lR 
-r_n1 rL.!Ji:-7-, ,ori --F- r_1).

I{anpastarcqrre Kocr{Eycbr rropMaJrrr r( Tar(oMy rr(e oJreMerrry troBepxrlocrl{
ToporrAa Z orilttrarorcf Jrrrrrrb B trpe[eJrax -10,06o/o D,Jrrr Hpafinnx rotICH 3a-
rtrTpl{xoBarrnofi nonepxuocTlr pernernr{. 3ro nuocur BecLrIa Ilc3lraqtrrreJrlllblc
r{BrlreHeHr{fl B peayJrbrarbr pacqera, Orlrerulr, sro 6r,rra fiocraBJrerra BaAaqa
onpeAeJrelrufl trorepeqHrrx a6eppaquiti6yl u 6zi - orI{JroHeHI{ft or upoxo}riAe-
rrr{rr HyJreBoro ryqa c rorlrlocrblo 4o 0,1 nttn,. Ilosrponrur,Ifi pacqer IIJrfl ro-
poul(oB o6oux Br{AoB IroKaBaJI, qro paaur,rqa He rlpeBocxoAlrr I nnn.

4. I{axo4rau cocraBJlsrcque e[rrul{quoro BeHropa p, oupe4eJlrrroqero IIa-
trpaBrrelrr.rc mrpr{xoB pemerl(tr B rorlr(e (*r, Ar, a1). Dror Benrop BcerAa Jre}fiIrr
B trJrocnocrr{, trapaJrJrennuofi rrJrocxocrrr XOZ, u B BeprnrrHe pernerr(tr trapaJr-
JreJrelr rrrTprrxaM pertreTHtr:

(3)

(/t)

(5)

(6)

'ri RP*i: -Tffi: - nztiltr' Pvi:o'

n*i R
, .r 

[ "r.u+ "2, 
.'r ,r( _ r

5. Oupe4enfleM BctroMorarernrlr,rft eAllHrnqurrft Befirop { : n X p; ero
cocraBJr.sIoIIIl{e uMeIor BI4A

ttxill' lt - n(lxi:nrtlPzi 
--it4, clut:flzrPxl-ft*iP.i: -- R ,

1l ll.
7i'', t

Qzi:-nt,iP*i: -7-.rl'
6. Bso4[],r B paccMorpeHtre HanpaBJreHI{e gu$parrapona}IHoro ryqa B rorrHe

(xr, Ar, z;) uoncpxrrocrr{ peruerxr{ B Br{Ac napaMerpa e, uMefl B BI{Ay I{BMeHeI{ue
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Ee,IrLIqIII{bI e0 - paccrorrr{r,rfl }IeiHAy coce,qrrlr}l]r rtrTprlxa]rr4 pernerHrr, rrsMepE-
eMoro no IroBepxHocTtr perneTHtr (uo rexr-ronorr{r{ HarreceHI4fl mTpr{xI{ flBJr.flroTcfi
paBHoorcroflqrrMr.r B trJrocnocrr4, rreplerrAffr(ynapuofi ocn OX).3ruu uapauer-
poM I,ILr BBOIr{M B paoseT Horrfiperrrym AJrrrr{y BoJrHEr cner(rpa

t: lLlqrrl: kt N lqrul t0-,, (7)

BAecb AJrurra BoJrHrrr Aar-ra B e4nulrqax A.
7. Oupe4elfleM cxaJrspHbre [por{BBeAeHr{.tr

(a.rr) rr (a.q), (8)

cBfrsr,rBaroque HatrpaBJreHr{e traAarcu{ero ilyqa c HopMaJrbro perleTHrr B roqHe
naAer.rrffl c Ber(TopoM q.

8. floc.ne aroro Molr(eM Bbrqr4cJrr4rb HarrpaBJrrroqtre ftocrruyctr qu{parn-
poBaHrrofo ilyqa

a'*.- ft.,, + eq,. * Qnr.u,L .,i

o'rr: o,,u -l eg ut* Qnr.,

o'rr: orr* 
"Qzia Qn,r.,

rACQ:/@-(a.r).
9. Paccro.suue d;vextgy rosKofi (*r, Ar, z;) noncpxuocrr,r pemerHr,r r{ roq-

xofi nepeceseHufl 4udlparuponalrrrr,rM rryrroN,r urocxocrr{ P (cnr. prac. t) oflpe-
AeJrtreTcfl Bbrpalr{eHrre}r

rL't : @'o - y t) sin q' f 1ro - ;ur) cos e'
(10)ar. sin q' + ar. cos q

r4e ei : 1? coszcp' , Uo - -R sin rp'.cos cp' - Hoop,qr{rrarr,r rosxn Ha r{pyre
Poy.uanga, B noropyro trpr.rxogr{r gu{paruponaurrnrii uytenoii ;tyu. flnocnocrr,
P uepneu4unyJrspHa eroMy ryqy, qro coorrcrcrByer ycrroBr{rM {oroanexrpn-.recnoii perrrcrpar{r4r{ ctreHrpa.

10. flocre Droro r{oop[rrrrarbr yi, zi ro.rxtt.4i uepeceuer.rr,rfl IIaHHT{M Ar{{pa-
rr{poBarrHL,rr\4 ,nyqor{ rrJrocHocrr,r P (pl,rc. 2) 6lrgyr

l1i : Ut -l diari, zt : z.i + diaL,. (1 r)

Ila pnc.2 roqKa A'i rrBilrrer),fr trpoeHrlr,reft na n;rocxo(,r XOY pacuernoft
TOqI{r{, ne;riauqeii Br{rfle rrJlrr trr,rnie arofr frJrocHocrtr{, tro3To}ry xoop4ur.rara zi
SAeCb rre lfoHaSarra.

flnocxocrr, P naxnonena H ocr{ oY r:.og yrJroM cp', uoerouy qr{cJreHrra.E Be-
Jrr4 qlrrra cocraBJrrrroxrefi uouepe.luoi:r a6eppaqlru 6,r. a aroft tr.Ilocftocrl{ olpeAe-
Jlfl.e'r c fr B6Ip a)fi errtreM

6i, : (a', - ys)lcos q' .

,(.ra cocran.nrroqefi uouepeunofi a6eppaqlur tro ocu Z vueellr

6z'i:zi-z'o.
B uarueu cil,yxrae ucrocnlrn HaxoAr{Tc.rr B Toqr{e rxoguoft qeJrr[ trpE

tro3roMy Zo:0, I{ rorAa 6z;: 7:.
Taxosa cxeMa srr.rucreHufi.
3a4anlre HoopArrrrar ai u zi Torren rroBepxrrocrr{ pemernlr [por{BBoAr.rJloor,

[ByMrr cuoco6auu. Hax cHaeailo Br,rflrc, ocBeqeHlre qeJrr.r ctrexTpoMerpa trpo-
I{BBoAr{rorI TeJlecl{orror,I c orlrocrrreJrrrrrbrNr orBepcrr{eM t : 10, lloerorray Ha rtrTplr-
xosailltoit noBepxi{ocrl{ perxerr{r{ r{MeeM ocBerqeHrrr,rft osar trpr4r ycrloBrrtr I{c-
froJrf,soRarrrrfl rroJrHocrr,ro ecefi cBcrocr,rJrbr reJrecKorra (puc. 3). Bui.rcr,rsasue
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d ZO

/0

,2, bi
-20 -/0 /0 g, 20 V

Pnc, 2, Cxena no,;ryveuul cocraBJrmorqeft

Oyi rronepe.Iuoii a6epparlr.rr'I s urocItocrfl P

Pnc. 3. O cretqetrt'te rroBepxHocrI'I pelrerr{ll

a - co<erfilc t1a[alolqero nyvra nyueii Ha peilIer-

rry; 6 - 
gefictoylolqar rloBepxHocrb pcrnerxl{

P:rrc.4. Oupegetetrr'tc qacteft 6omruoii oclr
g JTJITI[ca ocBeulcuuoft nonepx]Io crlr perrerl{rI

rtrrpt{xoBallHofr troBepx}IoCrI{ peIIIerKrI B D't'or.oBaJI trpI{BoAIIr I( trorepe Uo 3070

s*eprur,I, qro trpil pa6ore B fioporr{oBo;nrronofi o6,nacur ctrer(Tpa rIBJIflerctI rre-

)fieJI aTeJIE,IILIM.
Ha CxeNre pvC.4,S -'ro.ttta BxoAIIOit lrI,oJIII; fia paCCrofIIIuu do oT I.Iee MLI

,r** o.u*qdrrturft Hpyl paAlryca P : dotg c[' rAe BeJII{qI{Ha ZLgA :0,L
otrpeAeJrficrcE Orr{ocr{TeJIbrrbrilr orBepcTIleM TeJrecHotra r{ ocBelr{amq,ero pe[rer-
,.;y'rynr,u cBera. 3'rot npyr IIa troBepxuocrrr peltrerr(rr [aer oBaJI, noropblfi

fltsJrrrerc.E aJIJTI{[coilI c ruanoi,i IIoJIyocsIo a : p rt 6olrruofi nonyocr'ro b :
: p/cos rp. 13 4ei,icTBtr{reJrr,rrocri,r rle}rrp Sroro SJrJII{[ca ]rccnoJrbno cMetr{eH

orrrogr{reJlr,Ho Bepm}IrI6I Oi^pDIrIeTHI,I. CoxpaHflrl Beprullrly pCmerKI{ B naqccTBc

HarraJra crrcreMrr r{oopAr{rrar rra troBepxHocrr{ pellerHld, Heo6xoAuMo yqecrl.

oro CMerqel{fie. tr{CtrOlbBytI BefiI4q[Hy oll'HoCIlreJIL]IoIo OrBepgrufl, I(JIfl [Byx
.racreii 6o;rr,moft ocrl eJIJIrrtrca I[MeeM

coso P

!11 - Y co- 1rp a u) cos rp (t - l,g o tq 9)

IIJIrr, oql{Ta t{ tg a" Aocraroqllo IuaJIofi BcJII'rqI{I{oft,

tt -l- Ls o tu rp

!lt:9 c'sa 
.:P/;1'

Coorsercrseullo lIJrrI rropofi qacrlr yz [oJryqaeM

cosu 1-LqclLq$ ^r^.!tz: -P *S(P-") - -l) -,josLt- - - lttl2

I{oaS{uqraerlr6l /r1 y ltz y1bt I{ctroJlbByeM 41n rpeo6pasoBalll{fl l(a}fi4ofr xop-

AbI npyra Ar{aMeTpa 2p, pacnoloiHcrrrroft rra BbICOT0 Z; oT trJIOCI(OCTI{ CtrMMeT-

ptrrr pemerRtr (Prc. 3),

?/r, r :1t ,' - 'r1, ' lxr; !lr,z:-{r'-;r'11r' (12)

flo cylqeCrny ilpfl arol[ MbI Aotry61ae]I He11oropoe ]IeBI{aqIIreJIbIIoe [peBbl-

meHl{e BOJII{qI{}I lJtJ L4 Ai,z IIpII yBeJII4tIATlrIIL Zi, TaH ItaK yMeIIbmaeTC'{ B{SOK-
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Tr{BHa.fr BelucE}ra yr.Jra cd, troA I{oTOpI,rM BrrAIra rI3 qelrTpa BxoA}Ioft qeJlrr xop-

Aa r(pyIa Ha BbICore z;. Vuer sroIo I{sMeIIeIII4a IIpI{BOlUlT I( BbIpa)IieHUIO AJIg

roa{{uqueuroa k1 v k2:

kt, z: # [, -]- rg o.tg e'

Snaxu -l tt - orllocrrrc.E It srIaqeIII'IrIu /r;1 lr fu, coornercrBeHtro'

Malan ocb aJlJrutrca rax)fie
o[]raHo ornJloIIeIrlIe BeilusllHbr

cMetr{e}ra B cropouy or Bepixl{rlbl penerxu O;
aroft ocll or BIraqellrra 2p upaxtuqecnl{ MaJIo rI

Mbr ero He yq[TblBaeNr.

,[,.rn pacuera xo[a rryueft neo6xo;1ul,ro saAarl ItOOpAlII{arbI roYe11 Ha no-

BepxHo6rr{ pemerHrl B rlpegeJlax ee geficrnyroqelo oTBepcurs. Entllr [pnHtlrrrr

ABa BapI{alrra.'' 
Ilepnufi: Ba4alorctl Berurlr,rHa p (crr'r. puc. 3) lr nocre4oBareJlbHE'Ie sHaqeHu.s

opgr{Harbr z; B npefieJlax o'r 0 Ao qlICIeIrHoIo BIIaqeHllrI paAfiyca p. Etoop4ranara

!i Bbr!llrcJlflJracb rro c[opuy.ne (12). Taxofi cuoco6 saAaHIr.E roqeH troBepxHocrrl

perxergrr trpllBo/U,IJI * pn"o*ry uo o6nogy DJIJIIIIoa II AaBaJI I{oHryp Surypu,
irp"ga"uuo;auigii gr,r{pagr{r4or{Hoe uao6parrternle roqnlr txoguoft qeJItr IIJITI

;;firt nouxpcruoli Arrtu, BoJrlrbr. Illupuua Droro r{Bo6pag{eHl{fl rrpu zi:
: 0 llaer ,rnoi CrrenrpaJlbHblii I'IHTepBaJI, SaII]INIae]ILIft atUlr E3o6pa]fieHuel{,

a Bblcora - acrl{rMarurrecHylo AJrr,lHy r{Bo6pa2r{eHlIg, Toqllee, troJIoBI{Hy AJItrIIbI,

TaI( I(AH npr,I paCqCTe MLI ICtrOJIbSOBaJIII TOJII]I{O IOJIOiI{I{TOJIITIILIO BHaqeIJlIrI

Z,; OILIaI{O DTO OI'paH].IqCIllIe }Ie CIIII?IiaCT IIOJIITOTLI npeiloTaBJIenI'LE O XapaI(Tepe

BCCIO rrSO6palI{eHI{8.
flpu gpyrou Bapl4aIIrc AcficTnyrorqa-E troBcpxIIoCrL, pemerl{I{' EBJIaloqaflc,I

uJrorqaAr,ro 3JIJII{ilca (cu. pr.lc. 3), paa6unaJlacb }Ia I{BaAparbI ucpea t ilN Tto

ocvr y'AJrfl r{a}uAofi'xopAr,r, aaganaeuoir Berl4quuoii Z; r&I{}Ite ecpe3 trrl"}1..

,(ouolr.rureJlblro B STOM CJIyrIae IlCI{JrIOrraJIacb qeHTpaJILIIa.fI qacTL SJIJIprilCa'

cooTBercTBylotrIaa BEIIbCTI{pOBaIIUIO BTOpIIqHbIM BepHaJIOM TeJICcHona Haccc-

rperroBcKoIo rI{IIa,t 
C qe.ur,ro Her(oroporo coHpa[I,eHrrfl o6reNla BbrrILIcJIlIreJIbIIoro Marep!IaJ]a

pacqeT BeJIcfl Tal(}I{e ToJrE,Ito AJrfl Bopxlrefi nouonutru aJIJMtrca.
' 0ror nropofi cnooo6 pacllcra [aer HaM pactrpeAeJIeIII{e cJIeAoB JIy'Ieii, [II-
Sparuponauiruu porrru,Mr{ aJre\{e}rraMr{ pelrernr{, B rlJlocxocrrr lISo6pa}IteHrrfl.

Pucope4erroHue 11irorl.rocrl4 ortrx cJreAots rro rlso6pa]I{eHI{Io rlo3BoJrflcr oqe}il{rb

aHepreT[rrcc1yro SuaquMocrb oTAeJrr,Hr,rx sJreMcriToB pernerr{u n {opllllpoBaHIII'I
,uo'Opor*"rrtrt!". flpfl 6ortmou qIIcJIe rorrel( (s pacuerax I{cIIoJILsoBauo qo 700

o.neneuron) rar{oe pac11peAeJrerrr{c Iacr AocraToqIIo 11o.[Hoe npcAcraBJIeIII'Ie

o xapaHrcpe lI3o6paTIicnI{.fl.
It'ourperurre picuerr,r npoBe^enbl^AJITI pcrrero* c 1[ : 2400 w'mplnat'

[rls o6lacru cnexrpa 4000-5000 A. pru pacqerbl ocralorc.E cnpaBenJIEBbI 1I

AJIrr pertreTOI( C ApyrllM[ SHaseHr,rfltuu y'y' upu ]''CJIoBI'1II I{SMeHeIIII-fl CneI(TpaJIL-

r,roro Arraua3oHa B 00OTBeTCTBIII4 C yCJIoBI{eM 1y'.I : conSt. Hanpuuep, IIJirt
p"-.fr" c N : 72OO u o6nacru ctrenrpa 8000-10000 A'

Paccuorperrbr rprr clyqafl pacfl,oJro]r{erlrrr{ CneHrpa: t) cneKrp pasACJrc}I

r{a ABe .racrr.r: o6ractr ZOOO-ZOOO A n cuexrpe t-ro nop'flAl{a' a o6-racrr'

2000-1000 a u crr"r,rpe 2-ro tropEAna; 2) yuaeron_[r]4H Borr 3500-1000 A
pacnoJromeH rleJrtrgoM B Crre1rpe^ t-ro uopagr{a; 3) 6o-rrce xoporxoBoJlllo-
naq o6racrb creHrpa 500-2500 A upu yrJlax rIaAeIIrIrI < 35', BI{JIIoqafl cre-
MrJ, 6nuaHuc n IIopMaJIbHor{y naAerlHro'

Pacserr,r BblrroJrrIeELI npl{ cJleAyroqnx 3}IaqeIll4flx r, rp u X:

1. r:344,trr356 nn npr{ g :46"03" B Dlo}-I cIy^tl-a^e^ua IIopilIaJII{ fi pc-

,rr.r*o r{r{e;3b00 An crraruarl,IrlcCKre rorlriIl 1'2500 r 3500 A, yuacrori clen-
rpa rrclriAy 4000 ll 2C00 A paCnoiloll{ell cfiIluerpuq]lo orrlgc[reJlbl{o qellrpa

r{prrBrl3}IEI peUIerI{!I.'-i:; : ill,l c lraMerrerrrreM yrJra naAerrnrr e B npeAeJlax or 45" go 35"

AJrrr AJII4H BoJIII IIa yqacrfie cne6rpa 2000-4000 A, r1err, - IlccJIeAoBarD Jitlc-
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up0/lCJIeIItre roueH B uso6pail{eHHl{ u ero lte{opMar{ilrc IIpu I{3MeIIeHI{II yrJla
IraAoIIr{fl.

3. r s rpeAeJrax or 500 no 375 Jdil, aJrft r{rrrcpBaJra AJrrrr-r BoJrrr 500 A -
-3500 A c qenlro r{ccJreAoBaHr4tt Brrrlrrrryrff. paailflqHhrx aHasenuft carl{rraJlb-
Iroro pa4uyca Hpr{BIIBuu ua {oprty rso6pameulIfl II I[[poHL(x Bapflaql{fi yr;ra
larer{r{fl IIa rtrr{pr{Hy lrao6patneulrn.

Ilperx4e ueu nepefitl{ H alraJrllsy peBy'rlbraroB pacqera, ocralroBI'rMC'I Ha

/{Byx rracTHrix cJl}lrflIrx.
[Ie;l;rurfi c.rrvqral-' zi: O, Ai v'eqncrcrr uepca t '4rl B trpeAeffax 6orlrloii ocu

octeuq:irnoft tracru p0rtrcrr{r{; rraaoBe}f Dry BoIIy l]errrcrItl{ H,A,Le6oli lltLoft.
]l alou cJryrrae, KaK cJreAycr ua (2a),

- r-
r;--: R -Y tt'- yl;

a'ror ur,rilo[ crrpaBeAJrrdB /I,tx o6olrx rlrtroB ropol{Aa, Y w Z'

lzle Bcex trocJre[yroqux Sopuy.n cxeMr,r pacsera paAtryc xpLrBI{BHbr r carur-
Ti-i,11I;110I.O CeqeHI,ItI BLItraAaeT, II peByJILTaT paoqeTa IIptr IICtrOJIbaOnaUUU a'IOft

uy,rrenoft Borrr,r onpeAeJrrrercfl ToJIr)no Mepr{ArrorraJlbtll;Ir{ paAlaycoM r(pl{BlrBlrb.r

Il; pacuer, tan4^r o6paaolc, coxpallagr cirJly I,I 4nn c{eprauecnoft noruytoft
71r.rr[paxqnounoii pernerl{}I.

Jlerxo BI{Aerr, r{B trpl,rBeAeHH6rx B paBAeJre t $opuy.n, trro B DroM cryqae
a,. :0, n,, :0, a'r. :0, T. c. ,TvrI taflatotqr'rft, HopMaJIL B Toqlte traAegIrtt*1; tL

r,r .rrytl 4r.rrlparlrponallnrrft Jle)fiar B tr"{ocHooru XOY.
Crregrr gmrlparrapoBaHrrbrx ;ryueii pacupeAeJrarorc.E r{a uenoropofi fifiu.ril4

l rrJrocnocrw XOy r{ otrpeAeJltrg)r Il ooorBercrBl{I{ c (1la) uouepeuulre a6ep-
paqrrr{ 6yi 4.rrn cpe4neft .racrfl uso6pair{eurrfl, Jrr{HeftIrylo rIrEpIIHy Al ra nellr-
st,rny Al, CueXrpanuuolo IIHTepBa;ra, O6eCneqI{BaeMoIO Suaueulrnun -R, I
V IP,,

{iroport c.nvqafi. Ut:0, z; rlolrffercfl B fipe[eJlax BerustrHbr lranoi ocr'r

ocncrqenuoii qacrr,1 peure1nlr. ]l Dror{ C71yqae 4.rrn O6orx Ti4IIoB Topol4[a l; :

- r - [r' -;i orpeAerrrlerorr roJrblto pa4]Iycou HpI{BI{aIrLr topa. ItaIt uoxr-
Ho rlrrAerr,, n 4a;rt,neftuux r[opuynax paAr{yc R sesge uoxilIosaerctl I{ peByJIb-

Tarbr pagsera 6y4yr OupeAeJItITbcfI TOJI6I1O CaIIITTaJIrHLIM paAl{ycou r. HOp-
I\{aJIL ts TOsRe IIaAeIII'III Iyrla Ha perrrerHy B STol'I CIyqae JIe}I{I'IT B TIJIOCROCTTI

XOZ, [,ta 4urfparuponallHbrx Jryqs; BeJMqIIfiLI 0'iiu nzL orfll'rqHbi or rryJUI.

Iloarouy B peayJlr,Tare pacqera il{br noJrytrrrM rrer(oropoe pactrpeAeJleHl're roqeH
B BepTrrHaJrbHoM rrafipaBJ]errr.rrr; r(ax yBrrArrM lIaJIee, ero 6yget cpeAlrflfl lrurlvt'rr

uBo6pa)IteHr.ur.

2. Ilft,rprana clenrpaJrbuofi rr.rrrnr B rrJrocrocrlr cIrMMerpI{[
nornyroft gr,r{parquonuofi pemernu

Cno4ra pe3yJrr,raroB pacqera mr{pr{Hbr Ll .Iln:giy.:fr trpLIBeAeIIa s ra6[.^ t
(au" yiloe ;;a";;;;i >T5'; , ta6n. 2 (snn yrrloB naAesus 0 ( cp- ( ?o')'
i;aryo"r"ru, Ur"* , MtrnpoMerpax B rlJroc6ocrtr, rreptregAtrKyJrflplroft 4nSpa-
rrrpoBarruoMy Jrysy. 3gecr, )I{e AaHEr [JIrr Ha]I{Aoro cfiyrlax BrraseHrfl ylJIoB

4udpaxqr,rra rp'.
Pac.rerr,r upOBOAr4JIr,rcl C ToqgoCTI;IO AO O,\ u,nru, TaItlIM O6paaOrt, ToTIHOCTL

Bernrrrru A/ oqeunnaercfl B 0,2 urcn.
Ha prac. 5 upe4crau.neHr,r B naqecrBe rrpr{Mepa A3e Hpr,IBljre Al nns yrJroB

fla[errr,rfi 35" u 40'. flo ocil opAI{IIar ctrpaBa AaHa III(aJIa B eAIIHI'Iqax aHlcrpeM
upn o6parnoft nlrneftuoft 4Ilcuepcuu 8,33 \lnn, cJIeBa - ItrHaJIa B MIII(poMeT-

pi*. Ai""rr4Moc;; [7 :7 f,p, ,p') crarr*cerpns'a or,ocr]Irerrblro ocr q' =: 0.

C r1e.ur,rO r4JrJIrOCTpaqr{rr BTotO CBOficTea I{a puCyHKe HaIleCeHbI IIetrOCpe[-

GTBeIII{O BbIqnOleHHbIe TOqRp1 I{ IIx SepHaJIbHIJC OTO6pa}HeHutI OTHocIITeJIbHo

ocu rp, : 0. ItaH Brr4rro r,r3 pr4cygr(a, Bbrqr4cJreHHr,re Toqr(11 fl I,1X SepRaJILHLIe
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oro6palxenr.r.tr xopomo yr{JraAbrBarorcg rla o6n{ym HpllByro trapa6onusecxofi
{opurr c Mr4HrrMyMou Alo npu q' : 0, qro coorBercrByer lrrrilrfaruruu a6ep-
parlr{frM rra HopMaJrr.r K pemerr{e, B ee qeHrpe ftpr{8tr3r16r.

Sanucralrocrs Alo or yrJra naAerrlrfr Br,rpalr{aerc.E B cMeqeHr{tr r(pEBLrx B
rratrpaBJreHr{u yBerr.rsenr,n L,lo nplr yRerr.rqeHrrrr yrna (p.

P:35'

-13e31,

-2Le 1"

cn,) I t
28,

9':0"
Al :9,4
<P' : -1 ',88
Al :9,4
g':
Al:

I Q': -8',79
I 
Lt :1 ,s2

9': -15',83Lt :5,2
(P' :
A7 _

9' : -23o,13al:10,9
Q' : -30',85at:19,4

Alo:6,4

3o ,08
2,0

0o
1,8

-3",80o4

-70" ,74
4ro

-77o ,84
7,9

*-25",24
14,4

,t ,8

7" ,98
514

1o,08
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-5o,874rg
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714
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22",33
27 ,8

75u ,07

8b,05
19,3

1o,15
18,0

-5" ,74
18,6

t7 ,9

=46003,

Q': 18q03
Lt:3t,4
Q' : 12s33
N:ZA,Z
q':5937
Lt :25,7
9':AI:
Q':-195
Lt :25,2
9':Ll:
q' : - B\42
Ll :26,6
q':
Lt -_
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Itpunnre Al, upegcraBJleEEbre Ha ptrc. 5, xrtnrorc.fi .IerEErMu orEocureJrb-
Ho yrnoB g'. IIpzne4eEHBre n ra6n. i u 2 gaauBre AocraroqEo xoporo Moryr
6arrr upegcraBJreubr oMtrupuqecfioft aasucuMocrbro

AJ - Alo : 130 (1 - cos g',), (13)

rAE BEJItr{IUNT AI Ir AIo ruPa}fieEEl B MI[KpoMeTpax; oTKJIoEeEE.E oT[eJIBHbIx
roqex or upauofi (13) ne trpeBocxo4flr O,4-nnat,.-

B uumuefi orpoxe ra6g, ! u 2 upuaeAeun uaft4euHnre Buaqeuna L,lo gna
yrJroB traAeEu.E or 00 40 4€.. Beilusuua Alo uoAqrErrercr rogo6roft xe iarr-
clrMocru or cos q' HaH r{ BeJIr'IsuEa A, - Al0 or cos g', oguaxo sucreuHE[fi

4.r5 A

Plrc. 5. Illuplrua Al uao6pa-
}I{EHI4E B BABI,ICIIMOCTI{ OT
yrJroB uaAelr:l.tr q il prr$part-
qrru q'
7 - rre[ocpeEcrBeHHo Br,lq]rcJreH_
Elrre Toqt{u, 2 - ux gcprarblllre
oro6par{eHHr B oct{ q/ : 0

-11./ '/1/ 0 i0 z0v f ,

xoe(lt[uqr,rena trBJrflerctr nepeltenuofi nenr.rqr.rnoft BMecre c I4BMeEeHrreM yrJra
g. Suurpuuecna.rr BaBlrcr,rNrocrr, r{Meer B gro}{ cilyqae c.regyroqllft nu4:

Alo : (100 -f 1,135 9) (1 - cos cp) nrcn (l/r)
r,1 B rrpeAeJrax roqlrocrfi (t 0,2 nnu) gocrarosHo xopomo IIpeAcraBJr.Eer Rtrr-
TII,IC JIEHI{bIE SHAqEEI{fl .

B rarore coBonytrHocm {oplly.rr (13) u (14) npeacraBJrrrer r{BMegerrr{e rrrr,t-
pur{Er ctreHTpannuofi^Jlr.ruuu (Al) B rtrr.rponoM Ar{atra3oHe uaMeueEuft yrJrog ila-
/rerrr4rr g (or 0 go 116') r4 yuroB 4lrspaxquu g' (n npegerrax or --80 l, +30,).
3ro uoanor.fler or{eur{Barb ctrenrpaJrb}rym mrlprrHy-r.rao6paxeuua roqxu BxoA-
noit rqenlr nplt paccMorpeurrl{ paBrr{qHr,rx BaprrauroB ycTar{oBon Borrr),.1.]jix
1n{panqlrorrHbrx pemeror{ Ha Hpyre Poy.rrau4a.

Sanucralrocua Berrr.rqr{H Ll - Llo r Alo or yrJroB qr4q'B Br{Ae {opnyn (13)
u (14) AaIILI AJrrr rracrrroro cJr5zr1n.r, HorAa g;rrrna rry.nenort Borg,r pe[rerr{rr, o[-
IleAeJIrIeI'IatI OTI'IOCllll'€.rIblllitr\I O'IDepCTI,Iel,I OIITIII{lI trI{TaIOtrleIO TQJIeCfiOra,
paBrra 50 amt. Paccl,rrirpur,r, Har{ r{BMeHrrrcrr 0Tr.{ BaBr4cr[Mocrr{ trpr{ Apyroii g.,][-
rrc rryrenofi BoHbr, Iralpr{Mep paBHoir 40 ntr, r,rnra 30 JwJv,, vao coorBercrByer
yilielrbrrrerrlrro orrrocr{TeJrbr{oro orBepcrr,r.E Ao I : 72,5 v l:76,7 coorRercrBer{-
rro' FIa puc. 6 B HacecrBe npl4lvlepa trpr4tseAer{a BaBr,rcr,lMoc.ir, ueflu.rr.{nr,r Al o'r
A.III,II{rI ny-renoii BoHbr l[Jr.rr l, : 2000 A u q : 4l A,ts R : 500 unt (uu.rritln
xpr,rHaa). Ora xpunan u eft uo4o6uble ilomaarJtsaror, qro rrprr yMerrbmelrrrr{ I(Jr{-
nn uylenofi aouu (2y;) lulrpuHa uso6paxeuus Ll 6rrcrpo yr{enrrrraercfr: rroq-
tuv 2 paaa rrpll yn{e}IrrfieHlrl{ AJrrdrrr,r nynenofi Borrr;r Ao 40 itno rr roqrr,r n 5 paa
ilpr,r yMeur,rxeHr4r{ Ao 30 nat.

Ana:rrag peByJrbraroB pacrreroB Arr rorrex uynenofi Borrbr rr r.rrrrcptsaJrc yr-
JroB rraAeHrrn ot 40 go /t-,to uoxaarrBaer, qro xapaxrep BaBrrclrlrocrlr,i (13) u
(110 g, yuloB cp' tt rp ocraerctr, I{BMerr.Erorcrr roJrrrr{o qr{cJretrHbre noo{(xlrlneu-
tr,r. TaR, [Jrrr r]rrrprrrrr,r BorrLr 2yt : 40 un r aru rfopuyJrLr BxoAr4r AouoJtrrrr-telrurrfi h{rro}r{r{reJrb 0,51 , a AJrr{ rulrpr{Est 2y, :30 ant -. ilrno}rir{Tem,0,21 .

_Ilplr,n^egenHlJe-BInIIIe BLIIIoATJ cAeJrarrLr Ha ocHoBaur4[ pacrreroB AJIfl pe][er6r4
c fl : 500 atat.I{an rasMeunrcrr BTr4 Br,rBoA6r AJrrr pelrerox c Apyrrrr\,r paAuyco}r
XPI,IBI,ISI{IJ, YBEJII,IqEIITbIT' E Z PAA? ECrrU Ur,r EPII STOM YBEJII.IqI{M B 

'? 
PA3 TAIT}I{E
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Ii ,l.ilIIHY IIYJIEBOft sOHbI PEItrETHI{, T, E. BETI,{qUHY 2!Ji, TO, KAH JIEIHO BI{AET6 I{3
rilopny.lr, [prrBeAer{rrbrx n paaAeJre 1, coornercrBerruo yBerfiqarc.E Bce paccrofl'
r{rrff,I: KoopArr]Iar6r roqr{rr il{eJrr{ I, y, paccToflHrafr d,i rL di u Hoopgulr&Tbr ToEItIr
nao6pa;neuurr Arlrr HyJroBoro ryna ro u Ai. O4uaHo trprr aror{ ocralryrcrr 6ea ra-
uenerrlrfi IratrpaBJrrrroqlte Hocrruyobr rraAarorLero n 4u{parl,IpoBaIIHoro nyueft,
a ranir{c cocraRJrlrorqr,re BexropoB n, tr) r{ q. B cooraercrBtrr{ c (11a) BerIIrqI{Ira
rly'1 uiluepe.rnoft a6eppaq[fi tr urr,rprrrra Al nao5paxterr[rr yBerr{ararctl B n pall
cler{TpaJrr,Harr lHe rrrr,rpEHa Afu nplr sroM ocTaHercfl 6e3 r{BMc}rerlrlit, TaI( fiaIt
y B e"rt r,Iqrr B ae'r'c s li,tgeft ttarr [rlctrepcr{rr.

Ifa pnc. 6 nepxuan rrpr{Rafl Aaer xoA rrrfipr{Ebr Al n aasucuMocrl{ or yBerIrI-
qeurroii BABoe AJrnHr,r uynenofi BorrLr A.Trfl perrrernrr c R : 7000 nat (uepxurn
rumana) .

O4ua xo trporopqr{oua"rrr,Hoe c .R yne.rruqeu[e paaNrepa sarurpllxonannofr
rrorJepxrrocrn nornyroft 4lrrfpaxqlrouuoft peuerr(r{ rre Bcer,qa BoBMo)r(tro I{B

A[,nxu
f0 r-

Pnc. 6. Illr,rprura ,\l trao6ltarre-
IIII'I B SABIICIIMOCT l,IOT BEJI],ISIUIbI

,tlcirctovtouqcii nonc.l.rxttucrtt pc
rrt'rnn 2y; (1, = :000 A. q :\1',
Hnxurnr rrplrBan - gnr.R : 500 atm,
BcpxEqfl liprBaq - AJIfl n : 1000 "rtx

/,8=,fl./lnn)/0 ZO 40 Z4r,aru

/,0

JO

/fr7000un)20 40 n0 l0 Zgr,nu

rexuo.rrotrrqecxlrx coo6palnenllfi, oco6euuo [pu 6olr,illtx sHaqeHtrEx ,R. 3ro
31rAr{o xoT;l 6LI nB trepequfl EBToToBJIEeMI;Ix y Hac BorI{yTr,Ix 4rr[paxqllolrHbrx
pe rxe:roK, trpr{BegellHoro B [3] . lloarolry trpr yBoJluqeandu. R HeI,lB6emgo yMeiIL-
luegr.{e trlr4pr4}rrrr pe[eT(II, a TeM CaMbIM U Belrlrquubl A/, UrO 6y4er upUnO-

Al.i'r b H ylrerlblneHl{ro ctrer(Tp aJrr,Eo ft [IIpI1tELr Ir 30 6p aE{ elg.rnfr,

Bce uatOxtegllble BbIBoAbI CAeJIaHbI Alrs TOuHra nXO4aOft qeJIlI' OAIIaHO B

;lelicralrrelbrrocTu AJIfl BrIeaTMoc$epHolo TeJrec(otra trBo6palreElle SBeBALI Ec

rrB,trrreTcf Toq6oft, a I4MeeT rleltoToplle paBMepLI, otrpeAeJIffeMLIe HaqecTBoM IISlo-
ToBirerrr{fl otrTr{I(r4l TeJrecxotra, a rar(He 4r,r{panqreft. }tpolre roro, rro paBJrI4rI-

rl,rM coo6pall{eHllfr\{ BxoAHafi IqeJIb cIIeHTpOMeTpa IIMeeT HoEeqHyIO ruIIpurry
a, CpaBlrllMyrg c paBMepaur,r lrao6palHeIII{f sBeBALI. 3ra uxo4uaf IqeJIL I{Mee'r
yrJroBLre llasMepLr dq : al Rcos g. vr,nosbre pasMepbr ee reoMerprrqecKoro
raao6paxreur,ro o.rpegenrlorcfl I4B (1):idg' : dq.cos cp/coscpi a nlrnefiIlble pa3-
uepr,rn fiJrocnocrrr P (cu. pr1c.7) a' == dq" ficos (P'. JIerHo I]I{Aerr,' qro B sroNt

cJ[yqn" st : g.

Ecnn upnnrlTE lto BIIuMaII[e, qro ultrpuua IIso6pameHlI-E I{a}ItAOfi rosnlr
nxo4noft qeJII{ paBHa Al, tO IIOJIHafl III[Ip[Ha I{so6pa111e11lIr BxoAEOft Iqeilu
cocraBrrr a t Ll u otrpeAerlI{r, crpolo roBopfl, pa3Mepbl BbIxoAIIofi qeJII,I

ctrexTpoMerpa r{ uoJIIIbIfi CtrenTpanrurrft LIHTepBaJI, perIICTpIIpyeMLIfi fanofr
nr,rro4=noit rr{eJIE,Io. OtcrcAa cJreAyer, qro Heqerecoo6paBlro r{Merb L,l )> a,

npr{ 3To}r yxyAIIIaeTCtI clIeHrpaJlbl{afi qLIcToTa pelll4cTpllpyeMol'o yqacrH_a

crrer{rpa, ecJII{ BhIxoAIIaE qeJIE, paBIIa fio ItrIIpI{IIe BxoAIIOfi. IIoar:or'ry ueo6-
xolt{r{o uog6nparr ral{tre cxer,Ibl, AJITI ItoropLlx Al 1 a; I{a BoBMo'}I(uoCrb
aroro yHa3brBaror pr{c. 5 u easucrltoctu (13) u (14).

3. Acruluaru.recfiuii xapar(Tcp rrBo6parrreHlrfl Toqnrr rxo4rroii rqerr

Acrlrruarfisecnoe AeftcrBrre Borlryroft 4a{paHqr.rouroft pemernr otrpege-
JIflercrr ee oJreMeHTail{lr, Jreiriaqr{Mrr Brde uynenoft 3o}rBr. }taR nrrme 6srno yHa-
3arro, Mr,r otpaHr{qr,rBaeMcfl pacqeTaMl{ ToJILI(o AJrrr nepxneft [oJrot]rf]rbr IIeitcT-
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Byron{eft troBepvHocrrr petrrernrr, r. e. AJrfl zi) 0.B pesyrr,rare pacqera Nrr,r

noryrrr{M troDToMy roJrbxo rroJroBr4Hy uao6patnenua, BepxHIoIo r4Jrl.I }rr4}rirlroro
B BaBrrcr{Mocrr{ or tro;ro}r{eHrrfl carr4TraJr},Hofi {oralr,rrofi Hplrnoft.

Mancralralr,Hoe BHaqeHue Zzi : 0,7d,() coorBercrByer BepmrlHe ocBetr\crrHo-
ro DJrJrlrilca rJa peurerxe. Ha puc. 7 a xaqecrne npuNrepa noHaBaH BrrA cnenr-
pa.ur,uofi lruutnn (xonryp 1), 4anaenrrrfi c{epuuecxofi roruyrofi penrerxoii npu
(p =: 35o gna l, : 2000 A, no.iryuenur,rfi npra pacqere uo o6no4y nepxneii no-
Jrol)r4Hbr DJrJrr4rrca. B cepeglrue eroft tlurypbr rtrrpr4xoBofi ruruueft tronaaaHo no-
Jrolr{eHr{e cJreAoB gratfparuponaHHbrx nyvefi or aJrelre}rroB Beprrrra.nbHofi soHr,r
(ar :0) c HoopAI{}Iar&Mtt zi or 0 go Maficl{}raJrbrroro BHaqe}rufl -- cpeAH.rrr Jrr{-
Hu.rr lrso6pax{errrrfl, Tosxa nxo4uofi qeJrrr c z : 0, Hafi Br{Ar4r{ trB plrcvur{a,
rrpeBpaqaeTcrr B Jrr4Htrrro, rrMeroqyrc BaMerlryrc Hpr,rBr4SHy; rra prlcyErie 3ra
HIlr,rBlrBHa cr{Jrr,Ho trpeyBefl[seua Ba cqer pacr.Euyroro lracmra6a ro ocu 6yi.
Cpeqn.a.n Jrrrrrrfl ltonrypa troBBoJrr{er or{e}rr{Tb Aocraroquo upu6nuxen}ro pa-
Alryc Hpr{Busnrr lrso6pa}r{e}rr{rr. TaH, gnl Hol-rrypa -Z llnr nueeu HoopAr,iHiirr,r
elo BepInlIHbI Zi 7= 8,6 utt' u 6Uu: -0,150 iltl,qro AaerpaAtryc HpIIBITBIILI
245 un,.

Honrypr,r 2-5 na puc. 7 Aaror Br4A cnexrpaJrr,Hr,rr rlrurafi qra rofi )rie AJrr{-
IIIrI BOJIHLI il (p : 35", nO C 1OCJISAOBaTSJI6HO yMSII6IIIaIOU{I4MC;I CaIIITTaJ1L}I5,I\,I
paArrycoM r{pr4Br{BHbr r or 500 uo 344,4 un. Bcs conor{ynHocrb Drtrx rrnrlr r{o}r-
rypoB uJTJrrocrpr.rpyer rurrtqHoe AeficrBr.re ropor{AaJrr,noft uonepxHoclrr pe-
III ETKI,I.

3to geficrnue BanJrroqaerc.fi B cr.rcrer{arr4qecnoM yr\,reHbmeHr4r{ HoopAr,rrrar
z'i n 6yi Beprxulr HolrrypoB npr,r yBeflr4qeHrlr{ Topor4atrnofi HprrBrrBrrLr nonepx-
Hocrtr pemerr{r{ c trepexoAoM qepeB Hyrb. Buaqeuue zi : 0 coorBercrByer crr4r-
llarnsecxoft ToqHe, o[Hal{o npr{ eToM ocTaeTc.fr AoBoJrr,Ho BEaqr{TeJrr,Hafl BeJrr{-
qr,rHa nonepesuofi a6eppaquu 0yj; xonryp lre cr.Err{Baerc.fl B npeAeJrr,r nrllpr{-
Hr,r, paccMorpeuuofi B paaAeJre 2. flogpo6Hee xapar(rep uao6parxenra.s B crr,u'-
Nra'ru.recxofi Toqxe paccMorplrM rrl{}r{e. Cefisac ocrauoBIrMcs ua o6u,e}.r .\oAe
uer{crreuuft HorrTypa trpl{ r4BMeHeur{rr pa[rryca HpzBr.raHr,r r.

B ra6r. 3 upunegenbr noryqeHHbre B peByJrbrare pacqeroB r{oop[rr:uar.n zi
(u am) u 6yi (n nnu) rotex HoHrypoB or HpaeB DJrJrr,rrca rpr{ Rr,rcore zl -: 20 nn, ropl4aolrraJrr,nofi aourr ocneuleuuoft qacrr4 perlernn. llonua.a Bb]cora
(uonyocr) eJrJrr{rca B AarrHoM cryqae (q : 35') cocraBJrfler 20,48 un.I4cno;rs-
BonaHI{e Bortbl zi:20 ulw He RHocI4T cltoJrr,Ho-Hr461rgr, cyqecTBer{HBrx rrB}rcrre-
snfi n [ocJreAyroqrre Br,rBoAr,r.

r,,f,: troo

6Yt': -198'6 -1.36,/t
8, 76

-tlt,B
5,03

-B(1,2
1,29

-65,9
-0,29

-31 ,9
-3,88

12,2

-8,34

6y1' : -765,5
-.r- (b7 

- 
v,

6Yl'- -118,6--t _ a
bl 

- 
v'

II p II M c q a H !r e. a : 35', .R : 500 ar*,

500

160

/Q0

405,1

JTD

31+4,4

-169 ,3
8,76

_-139,4
5,70

-98,42,07

-79,3
0,54

-31 ,9
--2,94

3l ,tt
_7 

,1,1,

-105, 3

8,04

-86 ,8
4,88

-65,4
1,72

-56 ,6
-0,47

-37',,t
-4,08

-15, 3

-8 ,57

-73, B

8,47

-6L,2
J,ZO

--45,7
t ,56

-46,2
-0,02

-40,8
-3,56

-40,9
-7,96

-39,19,i6

-31 ,26,77

-28,3
2,62

*29,4
4.,12

--36,3

-2,30
*55,7

- 6,50

6yi' : - 96,4
,l.7 

- 
It

6y1t : - [$,2
zt' : -L,67
6t/i' : 36,I
zl,' : -5,66
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z[, ua
/0

z'2,lln
//i

-f

,,

/

-/0
-4 it/0 0 3gr,, nu 4 /01/ o dyi,uu

lrtrc, 7. @opua crreltTpaJlbublx trurrr'rri AJIa l, : 2000 A tr q : 35' AJIr pa3IIIiIx srra'IeHllii r

1-r': R:500 ilni;2- r:460 nL,\Li 3'-r:L20 nLnL]'4- r:375 rhl'; 5- r:?LI|,L u,n

Puc. 8. tr{aMeuenue rroJro}neHrrfi Bepr[I{rr fior'rrypoB iITIELIfi [pII I'IsMeIreII[I'r r or 50C, "l,.u
(repxurae rosltfl) Ao 344,4 am (uurrrrtle rorlrtll) [rs pa3rrbrx AJrI'IH BoJIH

l -1100 ,8., 2-1500 ,&, ,r -zooo ,i, a - zroo .8', r -aooo 
,L, o-ssoo i; ,p : er"

,7i,ntl

4

f
Z

'0,0.f
I tu!.r,

0,0f " "'

Puc. 9. Cxeua pacuoJrorr{exur crlertrpa rrpll q : 35o

floJroifieHrre carr4TTaJrbHbrx ooKarbHblx r(prrBblx: 1-T:420 dttt,,2 
-r: 

L}b nn, A -t:375 tww
4-r:lLtt,L um

Puc. 10. Itonryprr rpr r': 344,4 arn tr g : 35o

r-ir00 A, g-moo A, a-2000 ir, a-zsoo A, r -aooo A, o-sroo A

\\,

n.,fl

, \'1

70nn

t 460

\

\\

q20

40J

J75

\
r=J4

u
'(4uu

b'

\,, '

\ \
Z\

\

t)

\,,

0

J

0

-J'



Ha pnc. 8 uonaaano rr3}relreHr{e rIoJIo}I{eHI{.8 xpafiuux rorreK cpeAHIrx JIr{-

ur.rft n Cr,rcrelre Hoopgr{rraT z'i u 6yi [JIr{ paBHtIx AJII{II BoJIH. BepxUlre TOq(I{

IIpI{BeAeEIIbIxI{aETOMpl{cyuHeI(pI{Bt'IxcooTBeTcTByIoTcQepuTIecHoI4pelxeT-
I{e; AaJIee I,IAyT ToqHu AJI,I troCJIeAoBaTeJIbHo yMeHI,^IIIaIolqtrxc-E BIIaqeEI4ft ca-

rurraJlbuoro paAl4yca r, trpoxogfltqero snaqeu;t 460; 420; 405;375;344'4 atn

(ruutur.re rouxu).' :ff, 
p"". g aarra cxeNra pacrroJrolxeur4.E carr{TTaJIbHbIx tpoxalrnr,rx Hpl{llllx

Lr rroJrolr{eHr4e Hexoropbrx ctrerTpaJrrrr{blx .nuuuft AJIfI pacc}Iarpr{BaeMolo 3/[ecl)

cJryqan (q : 35').
- 
I4aueuenue BHalta HoopArrHar6r zi coo'rnercrByer uoJrollt9l{I{]o carrrrraJllrlror{

"rr,*ii 
u"";pt;; I'oyn#4a Qi)>"0) rrrrr{ Blryrplr (zi < 0)' tr4sNrenenue ana-

xu 
^nop4rrraari,r 

6yi cooTBeTcTByeT r{SMerIeE[IIo SnaHa I(pI{BI{3IIbI JII{I{Iru; Ilpll
6y', -- 0 xonryp Jrr,rHrrpr c,r,rMerpr{qefl orHocr{TeJlr,Eo ocu zi - nporicxoAlrr

cro eo 6 p a auo e cnp.El\{JreHlle HoIlTyp a JII{HIIr{'
B iacccrse npr{Mepa,u prr. i0 nonorurbl paccquraHHlle -HoHryptl,rnuttii

B 14urepBare Arilu ro.lrH 110d-3500 A A"'1r q ^: 35" rrr:344,4un' coortser-

CTByIOqIIe HII;I{IIIItr{ TOqFiaNI ItpllB}'jIx fra puC' B'

Cregye, oTNreTr{TL., qTo noopAl{nara zi BepmI{Hr,I acTI{TNIaTtrqeCKoIo HoIIrypa

Jltrlrrr{ 
'(rro ,o }He caMoe }r Bbrcora JrrrHr{rl, paBIIar 2zi) rcrrto uonter 5r,trn

orrpeAeJreEa rru oorouu*ruu ,[opuyr (3) - (7), trpune4eunrtx s [1]' B BaBI'Icr{-

Moc,rr,r or Nrar{cl{Nralr,nofi Bbrcorbr BoIlbI z; ocBeq,eIIHoI4 rlacrl{ peuerr{I{, orHo-

urerlr,rfl l1l/r rreplr4lrorraJrr,Horo u carr{rraJI},HOIO paAllycoB I(llr{BI'r3III;I' a raI{-

)r{e yr'.roB rIaAeHI{fl tp n 4n$paxquu tp':

z'i : zt[, * 
-t - ].o, rp' (cos a' * cos tP)] '

Puc. ll. SarttcI'lr'root't, 6Y;' ot
r flplr e -* 35o 4;ra i)a.]tlblr A.TIIIII
BOJIlI

/-1100 .i, e-tbuu A, r- rr:)00 A,
4-2500 .\, J-JU00 A, 6-3500 A

(15)

N4rr slr71ulr, 'rro zi ,nt efiHo aasl4cur or Rlr u-o6paur'aetcrr B HyJrr' IIpI{ '' -
=: -Rcos (p"cos (p/ (ycnoure (17), npraneAeHHoe s ttl). 3asrcl'rl'Iocrb or /IJII{I{LI

BOJLr{br BxoArrr arepeS yro,rr 4nr[paHqlru q'.IIpnllpolopqlloHaJlbHoMIIsMeIIeHI{Il
paAltycoB nplrBl{B}Ibt 

"R u r ne;ruunrra, croflIqafl B HBaAparHt'rx cno6xax' ue

*niir|rao. Srurerrre Mrro?HrrreJrfl z; otrpetreJrfrercfl orrrocrrreJrrrrrbrM orBeporrr-

e1r ocBerr{rentnoft cr{creNILI ctrel{rpoMerpa; B HaIneM clryqae Zzi :0,1/icos rp'

furrr, o6pa,oM, trpu Rlr : consl, acturMaruqec*a.a AJrIrHa uao6patrtenuR

otrp e[e Jr.Eerctl To JrE,no LIe p llArrolla JrbHbIM p a[r{ycoM KpI{Br{ SHbr'

Sasflcunocru 
"rr"olurrrr 

6yj nepr,ur{Hbr JIr{HI{II OT I4SMeHe}Iun r, rp u tp'

"" "lo"i 
trpocra. I{a pr,rc. t1 npeacranJrego r{BMer{enue 6y{ B saBr{cr{NrocrI'r oT

;";;;;t]-jS;. Uo rprrBelcrrHbrx BAecb r{pr,rBr,rx Mbr BI{I(I{N{, qro AilE o6nac,r

;;"J ut* tf OO-20d0 A ria6nro^aercn cnpa*reulre Ho,rypon _(n^epeceueuue
nprrBr,rx c ocblo r nprr ay; :0) npn^?qaqeHuflx r B rlpel{erlax 353-359 'aa"at'

fio-orgr*ory, r{ AJrrr [,r4lrLr BoJrrr1,r 2500 A BoBMoiI{Ho crlp.a1lJrer.Ir{e trpl'r r =
= 353 il.l:. lrro )rre Hacaercx 6onr,ruux [JrrrH BoJrrl (yuacrox 3000-3500 A),
TO rrpl4BeAellrlble HIlrrBr,Ie lrMeroT Aallte TSHISHI{I{IO 11 yAaJIeIrI{rc ot 6yi : S'

tL7
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0,200

400 4,f0 r0{
1t^l

Pvc. 12. plsIIeHeIIuc 
":]j",r:yj1,]l] Roprrrrrn r(orrypoB.nurrr.rii nprr (p r= 25o rpr{rl3Merrcrrr,rlr roT llllarlellIlfl r : 500 ,'r

pa3Hr;rx AJrr.rrr DoJrrr 
r''r' (Btlp'YltllLl ru{Itlr) Ao aii'rcu'r, r':i3'44,ti .',,, (r*xtir,rn rouxtt) p;tn

l-500 ,&, 2-1000 ri, .r_1500 ,1, z_2ooo i, 5_2500 ,,i, o_:ooo .L

Puc. 13. Santrclr,r,rocrr, 6yi or ,. trpr.r (p : 2ba gtrx pagrrhrx Arrrrrr Bo"rr'
r-b00 .&, p-1000,i., a-rsoo ,&, z_zooo i, 5_2s00 ,,i, o_aooo .[

Ecrlr o6pattrTbctr H pr,rc. g, ro lroxuo uplrfirlr r{ BbrBoAy, qro ctrp.sM.rre,rrc
I{oHTypoB BoBr{o}r{Ho Jlr{rxb rrprr troJro}r{r4Te;EHbrx r{Jrtr 6ll.ranrx K lryJrro ar1a-qerrHflx yr.ta guspaltqr{tr.

, ftpunrre Bnc. 77 Eo*agbrBaror rar{}ne, qro r{Meerc.E o6racrr, BEaqeHr,r?i r(oHolo r : 375 unt), gtrn xoropofi Berr,rrrr{Ha 6yj upaxrzua"*, olrru*oBa AJrrrBCex nJrr{H BOJrr{ tr HaxoAt4TCE.R trpeAeJrax 30_-40- atxn. Dro uoxrer trpeAcra-
tsr'ITb EeHOTOpufi npaxrr.r.recrufi uurepec, TaH HaH noSBoJr.fler B ctreftTpoMerpe
llctroJrr,BoBarr oArry TTpI"y p.r1^olnofi qerrr.r B 40_50 il,K.,ilt ilr.fl. Bcero yqacr_Ha ctrer(rpa MeH(Ay 1100 r.r 8500 A.

lroAoOHoe rrccJreAoBaHr{e npoBeAeuo rar(He u l7rrr yura traAerr:ufl g: ZSo.B ra6l' 1r npnaegeu'l qlrcJrerlHr,Ie Aa,lrr,re AJr.rr troJro,{e,rrrr Beprtrr{E acTllrMarr{-
:::Y_:^1:.Tlypon (xoopsrr,arhr 6yi, zt). Ha puc. lZ er., sur"iru trpencraBrre'br
r.paQrqecxr.r B cr{cre}re HoopArrr{ar 6yi, zi_(uo4o6no puc. g AJrfl p :3b"). Cue_qe',r{e Beprxr4rrrr r(o'rypa (nennvrrHr,r 6yl) n sanncri,ocm or paAnyca fipr4Br,3-rlr r Aalro Ha pr,rc. lJ (uo4o6uorr puc. 11).

'\apar{rep HprrB'rx AJr.q AByx yrJroB na[e,r(.' 250 
' 350 uogo6en, oArlaHoy3eJr rrepeceqelru.E np^r.rBbrx AJrfl e :25" cMecrr{Jrc.rr o 
"roporry'6oruar*'rrro]-rerrufi r', Brvrecro r : STSttnL [rrrr'rp : 35..ru, op, , : 1;i0;:*. Ol"r"p"^iriirlo AJLfi ATOro ySJra yMeHr,mr{Jracr a6coarorHa.a Ber[su]f.a 6ai, yseJl pacnoJro-

i,;II:-" B trpeleJrax or 0 4o -.-20 nnn BMecro trpe)nlrlrx: o, _50 to :+aiii.
,lr^T,_.lo Ayrarb, qro AJrfl [pyrrrx yrJroB na4enzn q <:2b upozaofiAer erqeooJrbltree cMetrIeHr.re B crop^o,y yBeJrr{qeHr,rfl I. rr yMeHbrneura | 6yj 

f 
. Hao6opor,trprl yurax traAe,r.s rp ) 25" aror yseJr trepeceqe'trE nprrB'rx 6yi.r .rrqor"-

c.E B,Croporry NreHE'mprx eua.ren[ii r trplr yBertrqeHtrE a6corrornofi BeJrtrqr,rrrbr
I oy, -l (uoBpacraHrre r{cHpr.rBJreHrr.E acTr{rMaruqecHoro xourypa).ItaH 6uno yHasaHo Br,rtrre, uaJu.rq[e rar{oro y,Jra trepeceqeH,n.s Kp[rBr,rx
rrpeAcTaBJr.ser npa^rr'rqecxr.rft rr,Tepec r{ pactroJro?Helrue ero Anfl q :25 ur.
1:.:.::-1 :lri{,rlrr. .(eficrnrare.uBHo, HaK Cne4ye, n3 ptlc.13,'upr r : 420 acu
BeJII4TII{IIa 0yi (cMeqeHr4 e BepItrIrHbI I{oHTypa orrroctrTeJrbrlo rroJro}r{e'r{fi HyJre-

rt8

4/00 " .4200o!'t, ua

2.f.r"r f r
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Ta6nrqa 1r

500

r :500 ,\

0r7;': -113,0
6,32

6gi': - 6610

z1': 2,83

ayi : 0,6-l
zit : -7 r32

6yt' : 32,2
zi': -3 106

6at': 'l'1'4',8

6y.i.' : 220,6
zr': -LLr81'

*82,5
Dr.tJ

-45,2
L,48

5,6

-2,87
ro ,l

-4,7 o

87 ,8
--B ,88

[66,4

-L3,87

-58, 2

4,51t

-33,0
0,81

-0,5
-3,65

13, B

-5,53
48,4

-9, 80

92,7

-L4,91

--36, 3

4,5'2

-23,7
0,78

-10,6
-3,67
--5 ,8
--5 ,55

ll,6
_!l ,92

[2,1.

-L4,9/t

-1.2,:)
5 ,,10

-11 ,6
L,41t

-17 ,4.
,o,

-2L,6_11,76

--36,2
-8,94

-62,L*13,94

t7 ,8
6,25

8,lt
2,76

-12,9*1.,40

-3,15
-61 ,0

-7 ,15

-LL7 ,5
*tL,92

1160

420

405,L6

375

344,4

fIpuMeqaHrre. c:25', D:500 ror.

tsoro rysa) Haxo4lrrcri ll oqeHL ySHI{x rrpeAeJIax, Bcero Jrr4IIrb^ s 1'0 at'nat" Tlctttt

yqeorr, eqe ilrrpr'rrry Hor{rypa Ai n ero cepe4nue (clr' 'ra6il'2) '1o^yr1 
[pI{xo-

[I{M K saKrloqeHulo, rlro A.ilfl Bcsro creK;i'"'i '^"3tp3^"rle 
500-3000 A uoxrrro

rrctroJlF,soBarr, oAEy 86rxoArryro qeJrb [rl4p;{[oii 25-30 il'H]L1 .crro o6ecue'Iltnaet

otretrpalbrloe pasperneHr,re af =0,20 -:- 0,25 A'

1r. PacnpeAeJrelrtle []ro-lllocrll ToaIeH B flpeAerax uao6paxenrrn

Bygelr cqaTaTb, sTo 3{ibeKTr{BHOcTr, pe[rerr(rr Bo Bcex qacTflx ee AeficTBylo-

u1eft uonepxEocTrr oA[[aHoBa, TOrga pactrpeAo,IleHue ToqeH B IIpeAeJIax I'I3O-

6paxteulrn NroE{eT rlaNr [aTb rrpeA0raBJIeI'II4e O pactrpeAeJlel{ul{ SHepII{[ B sTOM

r,rso6paEteH?tu.
Ile,ra.nr,nue ]la.c{ert{ 6r,t,nu nrtuoJlHeHr,r [J]fl yrJroB rraAel{I{fl Q B [peAeJrax

", 
{A 0J;';;"a0'. pu..*orpr,rilr BAecr, pe,yJl'rarbl AJI,I AByx ltpaii,,ux c.rry{aeB'

"- 
ii, ptic. t4 [peAcraBJrerrr,r ^IIr{arpaN{Mbr 

paclpeA0JreHr{fl rrrrorrrocr}r roqeK

Arrrr [rrrrH nonu 11000h-r-ZSOO A'uon y.oo 
"'uu"rrin't? 

:46'03' v\Irrr 4000 A

u 2000 A [;ns e:40'. 3ru 4narpaMMDI IIocrpoeIIbI cJIeAyIoInI{M o6paaort'

f{la xarfi4o ft ro pu aouta Jrr,IIoii Bo r{r.r [efi crn yrcqeft IIoBep xHo crl[ peltrerf(l{ I] oA-

crrr.rrr,rBaJrocE, rrffcJro roqex, trpuxoAalq,Ir"ot riu Hair(flbl!i y"qacroH AJrI{Hoft L0 nnn

flo[epearHoft a6eppaqulr 6yi; arO qIICJIO HatrIIcaHo B COOrBeTCrByIoq,eft HJIoTHe

ErrarpaMMLr. O6qee qflcilO roqeK IJLE IlepBoro cJlyqaf cocraBJltler 644, a :I\trx

uroporo (q : z1g'; -_ 693'
Ura 4lrarpaMMa OTo6palHaeT a0rl4lx{aT,IqecKylo KpI4BI'I3IIy J!11rr14vl (cueqe-

Irr{e tro Ho,pArrHare 
- 
Oy,i; "*rqe'r{e 

BepItrIrIr JIIzIIrtriii B cryrlae tp : 116o03'

oonrt u 3 paaa 6orsr-ue, rreM AJIfl q : 40o '

Cre4yer orMerl'rr6, rrro Jrrfl trepBblx solr peltrerl(" I 1 S-5-l*T,.:":::;
IrecKo.rlbr(o sarlrr[(eHo Ba cqeT BbItraAeI{I{fl IIeIITpaJIbHOft sacru [elIcTtsylotqel4

troBepxIIocrr.r peTrrerRu (CU. pr.rc. 3) , aaxplrtoft mopraunr,rN{ sepHa.IIoM TeJIecHoIIa'
-" ii" p"a. i5 op"gararlJrerrbr rr'crpyx{0rrraJrIrr{r,Ic ItoHrypu crleKrp&JILI{brx

Jrr,rrr[ft, 4ro"pu*tu, Itoro]lblx Aal{br lra puc' 14' flllu orort npeAtroJraraerc'E' qro

Br,rxoAHafr qerE, ctreKTpoMerpa trp.a-\foJrl{Hefirran' flo ocu opAl{Irar AaHo tIuCrO

roqe*, rraxoAntrtrtrx";';;;i;;i;";; t0 tuHtL, Bbrpal*er{Hoe B rrpor{eHrax n o6u,e-

;.y-;;";; ;o'".*. g., r{EcrpyMerrrarrr,Hr,re Horrryprr .frBrrflrorcfl HecrMMerprtl-

Hr,L\Ia BcireAcrBl{e fiprlBlrslllr ctrenrpaJrr'>lr*"'io6poffielrlrfi' 9to69 :l-"1Y:l
orMerr{rr, norrryp nr"'ZsOO A nplr e :-4603' ' flonoxtenue Erofi c,'er(rpairbl{or

Jrr{HrIr{ COOTReTCTByeT CTirtrr\I&TI4rIeCHOfr TOqI(e yCTaIIOBItI{ pe[eTI(I{ [pI{ STOM

{19

zi' : -7 ,05
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Prl.c. 14. flrrarparuua[pac-
IrpeAeJrerrrrrr rosex nttrlle-
AeJIaX HorffypoB clrer{-
TIaJIblbrx nrrHufi ilpn / :
: 11111,!" 1.11

a-e:t!6.03,,6 
-A - 40

zi,hM

/B

/6

/q

/2

/0

B

6

-,f0 10 0 Z0 f,ylu rr

yrJre rraAeHr,r.fl. ItaH 6r,r.no orlre.reHo paHee, B Tar{ofi TOSKe He trpor.rcxo fr[Ir crfl_
rlrBaHtrE I,r3o6pa?fieHilrr B TOrrHy, rroneperrrrarr a6eppa[I4fi ocTaerca ESB6JILITO
SHAqI,ITEIbHOfi. HE NPOUCXOAIIT TAI{XE NOJIHOIO CT.SII{BAIIII,fl I{ trO BEICOTE.

- FIa p,c...16 trpeAcra'JreHo pacnpeAeJreur4e roqen B trpeAeJrax ranoro r,r'o-
6panrenux. TosHu pacnolararcrca uo o6e croponnr rrJrocxocrrr ctrMMerpur{ pe-
rucrr{rr B npe[eJ]ax + 0,2 il,rL ro octt z';,}riloltHfrfi saMr{Hyryro snrypy .,prrilo p-
ilo Drrrrrrrrsccxofi $opvH c NaJroia oct,rc 0,17 uu u 1oniuot odrrc O)As .uit.lla puc. 16 upe4cranJlelrbr roqnl{ roJIbHo or BepxHeft noJToBr,rr{Br geficrnyroqefi
noBepxHocTrr peIIreTHr{'_saMHIryTafI mrpr{xoBa.E r{pr4Ba.E upeAcTaBJrfler uorlrr,rft
r{orrryp r.r3o6pa}rreHr.ra. Houepa or 14o 17, nocrarreHrrbre tro Horrrypy,tr""tp;;
coorBercrBylorroqxaM or zi: I go z;:17. I4ucrpygenratosuifi ior*yp,
orrpeAeJr.seMrrft. pacupe4eJreHr.reM Toqer{ B TaHoM zso6parxenrrr, IIpeACTaB,IIe]rra prlc. 15, a (xpyxrxlr).
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Plrc. 15. lIucrpymenraJllllLle ltoliryplr cllel{TPaJri,Itnx .ruur,rill l{r,rarpat\{nbr pwc, 11+,

a-.- E[1t A : 46" 03', 6 - ilra (P : 40'

Prrc. 16. Pacnpe4e,;rcnne cJIcIIoB grrr[palrtpona]lHux rvrrcii R lrllellcJrax crrrr]rarlrqecnoro
trso6parnerrnn [pI,r Q:116'03', r -'Jl11,Q tn' n ?t : 2500 A

{y!, rrxu
Z'i, MM

0-

-6!; -2
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?{/t/0 Jl00 /000 /t, A

aj,uu

z';, uu

)"-21-t-,f0
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-70
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Pac, 17. tr4:ncsenue.uoucpcuroir tr6cppaqnr 0yj
AJrfi BCprlr,rII RorrTylloB rr T.rx Br,ICoTr,I zi c A)1r1-
Hort nolrrr,I nprr rp .: 40o u r : ]/1/1,[ ,11.17

Pllc. I8. Cro4na RorrrypoB crrcnrpaJrr,rrLrx nuriuii
[J]fl e : 40" tr r : 344,4 .tL,nL Atrfi paarrbrx cIre]r-
tpanrnrrx tu.rrlr.ri'r -,t
l-4000,&, e-:Soo.r, r-3200;., /-8000 .8., 5-ZSOO i - 6[ -Zt/ 020

tg!, uw

Ctlrrutarnsecnaf rorri(il, AauaeMar ropolr4aJrbrrora 4r,rQpanqr{oH}rofi poflrer-
Iioft, troDrolty oco601rl Irl{repeca He rrpe4craBJlfier; B Droft roqr(e acrlrrMarr{-
qecHa.E AJrI{Ira I4so6llaiHelrr.rrl AeftcTRr{TeJrbHo FIeBeJrr{Ka, oArraHo coxpaHrrerc.a
SHaq[TeIr,Harr BeJIr{rIuEa trotrepesHo'ft a6eppaqmr,r, rrTo I{e trpr{BoAr{T H IIoBbr-
ruer{I{rc cleKTpaJIbHOtO pil3ller[er.rr4rr.

llo-nra4nrtorty, Irer oco5oii Heo6xoArrr{ocrri crpeMr{rbcrr H [oflyqeur.rlo crlrr-
r,rarr4qecHilx ToqeH. Bce aasrrcr4T oT BeJIuqrrH6r uoBepxEocur{ r[oronarogon
Irpr{MeHrreMr,rx OOV. .[raauepr,r i{x AJr-rr naxyymuofi o6Jracru crremrpa otrpeAe-
JrrIroTctI BoSMOlr{HocTbro rrcIIoJIbSoBarrr.{fr IIpo3paqHbrx or(oH r,r3 npr{cTaJrJrr{-
Erecxrlx MarepuaJroB, Tanlrx, nan ]IgF2, LiF u Calrr. ,(lrauerp ranux ortorl [Jrrr
6orr,rnnucma (D3V rre ilpeBocxo4nr t0-{5 am,. Lloarouy MoinHo Aorrycu.rrr,
rreHoropyK) Br,rcory crrer(TpaJrr,Hr,rx nrlrrl4ft B yHaBarrFrbrx [peAeJrax u r{oKarr,
cxeMlr, [Jrrr noropLrx fione]reqrrue a6eppaqrrr{ lt Hpr,rBr4BHa raso6pantennft [o-
CTAT O !I}IO IIEBEJII,IITI{.

O4uaxo r{ npr,rBr,rarra lrao6painenr,rit ue -asnaercfl Hpr,rruqecHofi, rar( naft
IloSr\IOlltlro trpl{NIeFIerr[e lrcr(pr,rBJIerrHbrx ]16Ixollrrbrx rl\eiloft AJTrr oTAe"qrrHrtlx yqa-
cTltoB r{Jrrr Bcero r,rco.ire[yeMoro cler(rpa.

B riasecree r4rrJrrocr1rar{r.rlr trpi{BeAeM cxer,ry c yrJroM tra4e}rr{fl q : 1t0o

rr iraArrycoM r{pr{Br43H6r 7' : 'i!11,[ to.tn. Sgecr scn o6Jracrr ctrenrpa B rrpel(eJrax
11000 ri u 1000 A paa6ura rra ABe qacrr: vqacrox 4000-2000 A peruorpnpyer-
crr B rrepBoM rropgAr{e, a yqacrorr r(opoqe 2000 A - Bo BropoM; raxr{M o6paaort,
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o6a aru yqacrfia Hal{naAbrBarorc.s Apyr Ha Apyra. FIa plrc. 17 rpa$uvecrr{ nlleA-
cTaBJIerro I{SMeHeIrr,re HoopAr{HaT zi a b!/i BeprurH I{oETypoB ctreKTpaJIr,HbIx JIrr-
ullfi n rrErepBaJre 4000-2000 A. Mu BrrArrM, sro tronepeunaa a6eppaqld.rr ue-
Hf,erc.E cpaBur,rreJrr,Ho Mano; or BuaqeHllx - 65,6 lo -53,5 nn.n., Acrau\{arrr-
uecxarr Anr{Ha NreH.aerc.a rar{E{e s ue6ornmrax npeAeJrax: Me]I{Ay BEaqeHIrflMI,I

-2,33 u,n n 4,91 tLJw,1 qro Aaer tronHyro [nrrEy uao6pameur.rs ue 6oree 9rB uno.
Taxnu o6paaolr, u HprrBr{Brra raao6paxreuuft lren.sercr Mairo. FIa puc. 18
npeACTaBneHa cBoAHa r{or{TypoB AJr.rr Bcero cner{rpaJrr,Horo trHTepBara 4000-
2500 A.

,(,ra yuacrxa crefirpa 2500-2000 A xouryprr Ee BbIxoAtlr Ba npeAeJlbl I{oH-
rypoB3,4a5.

tr4a aroro plrcyHna cJreAyer, qro rlrbr llrolr{e}r [ctroJrr,BoBar], AJI.E Bcero clel{r-
paJrr,Eoro rrHTepBaJra ofllry ucHpr.rBJlerrHyro BbrxoAHylo qeJlb mlrpl4lf:ofr 50 ttmav,

An.fl cr{anr.rpoBaur{.s Bcero ctrenrpa }r o6ecnesuru cnenrpaJlbuoe paapemeHlle
0,4 A.

3aK.[roscHrre

Itax cnegyer r{B r{BJro}r{enrroro, gna nr,r6opa orrrIaMaJrbuofi cxeur,r ycrauoB-
r{r.r BorHyroft topouga,nrnofi 4nrfpaHuuouuofi perxerxlr Ha Hpyre Poytauga
Bax{rrhrMr{ trapaMerpaMrurBJlflrorc.E: 1) uau6o.irbrxafl rrrr{pr4ua Al uao6paxeur.ra
roqr(r{ nxo4noft trleJlr{ B cepeAlr}re ee ctrer(TpaJIbHoro uao6paxeur.rrt ru 2) acr}rr-
Marrrqecmarr Bbrcora r{ fipr{Br{Brra aroro neo6pa}r{eur.r.s.

,(rr oupegeJreHr{.fl Brr{x trapaMerpoB Aocrarosrro npoBecrr{ no yKaBaHHbrM
B pasAeJre 1 {opuynaru pacqer [r.rr rpex rorrex troBepxuocrr{ peu]err{r{.

1. Pac.rer [Jrrr AByx xpaftulrx rosen uynenofi aou:,;. (zi:0) Aeficrnyrorqeit
noBepxlrocrr{ perxerr(r{ Aaer Ber[quuy Al.

2. Pacser Anrr Bepxnefr rosHr Beprr{HaJlr,Hoii aonr,r (yt:0) npr{ 2,, paB-
uoft uaxculrarr,uofi Bbrcore geficrayroulefi nouepxnocrr.r pelrerxr{, Aaer rro.[o-
H{e}rr{e BeprxrrHbr acT[IrMaTtrcecHoro HorlTypa.

Peay.nrrar pacqera AJIfl arrrx rpex roqex Aaer noJJHoe rrpeAoTaBJrerllle o xa-
paxrepe uao6parxeutrrr rosex rxoguofi n{eJrr{.

Fleo6xo4uuo Aarree trprruflTr, Bo BrrlrrraHr{e, rrro nao6panteuue o6texra ua
nxo4nofi tr{eJrrr aaHr{Maer rreroropyro Br,rcory z. Cregyer trpoBecr}r ynaaarrur,re
pacqerbr AJrrr Mar(crrlra.nr,noft HoopAr{rrarr,i z nxo4uoft tr{eJlr.r. 3ro upurogrlr
ft cMerrIeHI{Io uao6paxeul{fl tro Blrcore Ha BernrrtrHy z' : -zd'oldr,Ecrn z' rreBeJrr{}ro no cpaBrre}rr4lo c acrl.{rl,rarlr.recnofi srrcorofi nao6panre-
rrl{.rl, To ETo MaJIo rraMer{r{T o6qyro KaprI{Hy acrr.{rl,rarr.{rrecr{r4x r{o}rrypoB, trpeA-
cTaBJrerrHylo B lracTo.Eq,eM r.rccJreAo B aHrrrr.

Anrop Bbrpalr{aer 6.narogapuocm B. tr4. A6paueHxo Ba uponegeuue neo6-
Xo[trMr{X pacseroB rla 3BNI.
Ilol6pr, I975 r.

1.
,

Jtrnreparypa
Ilpoxofiaeo B' Il . Llala. I(pr,rrucxoii acrpolpua. o6c., 7974,52, tS5,
Haber H. J Opt. Soc. America, {950, 40, 153.
Ifeilcaucon [4.8., Tapttarutt U. H. :fil. npr{r{Ji. crler{rpocrroflrr:.r,, 1964, 1, 289; 1965,
2,218,
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Ton LVI, L977 t

TOHTII4E OB'bEI(TI{B6I I[3 TPEX JII{HS
C YMEIJbIIIEHHT,IM BTOPIIqHbIM CTTEITTPOM

ll. M. Ilonon

I{cc.neponau rtopr,r.rrrti.i crreRTp rpexJrr.rrIBoD6Ix rolrrtrrx o6t ctttulon, LIclpaBJIer{[bIx

,rr,rrr nyvefi C, e, It, paccqr.lralruLrilr gra o6,nacu{ crienrpa ot 3650 ,r1o 9508 A. I4ay.1suo 1111616

c,r.rcrer\r ra 3BM EC-1020 ]i crrr,rruc 70 ryulur.rx o6rextuson IIpcAcraBJrorILr n ra6.tutqe. floxa-

i;lX,i;# 
B0ar{0}r{r16r aroxporrarr,r rrg o6r,r.trr,rx crer{orr, r{ rpr,rBoAer{ rplrrrep nounperrroii

THIN OPTICAI, SYSTEN,IS OF THREE LENSES WITII DII,IINISHtrD SECON
I)ARY SPECTRUil,I, lry G. ilI . I?opou.-The seconclary spcctrum oI three-Iels thin objcct
Iclrscs was irvestigated, These object-lenses t,ere correctcd lor spec[ral lines C, e, l7 and
l'erc studied in thc spcctral region of X?'3650-9508 A. X,Iany systems were calculaterl
bv treens oI the cornputcr ES 1020 and abovc] 70 best oI thcrn Iisbcd in thc table. It
is shotn that it is possible to get apochromat lenscs o-[ colnnton glasscs aitd an example
ol rorrcrcLc systcm is givorr.

jlunaonbre o6r,exrunr,r Iurrpono r4clroJrlByrorcfl AJrfI acrporloMtrrIecRI4x trpu-
Sopon-Hopouorpad)oB, acrpoMerpr{qecxux upu6opon, cornesublx rr frJrar{er-
rrr,rx TeJrecnorroB, a TaH}I{e B ctreHTpaJrr,IILrx r{ Apyrr{x upr.r6opax. Iloarouy
,rsyqeHue r[ ycoBeprtreEcrBoBaH]re troAo6Hbrx cr,rcreM trpeA0TaBJrrrer 6orr,Itroft
IlHrepec. ocuorur,rlt rreAocrarr(oM npyrlHbrx cy[q,ecTByroqux o6texrunos-
axpor{aToR frBilflercfr ocTaToqr{afl xpoMaTr{secr(afl a6eppal{r{rr troJlo}nerrltft vr.J-V.

BltOprrrrHr,rft ctreHrp. Boupocr,r flctrpaBJreHr4fl Bropr4qlIo]ro ctreHTpa AJrrr cr{cTeMhr
il3 Anyx ruHs usyqeHbr AocraToqrro troApo6Ho U, 21, rr rrsBecrrro, sro troAo6ELIe
oSr,erirusr,r Bcerga rpe6yror IrprrMelrer{rlfl [o HpaftHeft r{epe oAl{oro oco6oro
crer{Jra .rru6o rfryopura, qro orpaHflqr.{BaeT r{x paSMepbr r{ o6ilacTb tlpr{MeHe-
rrr,r.E; oTtlocrrTeJlbrIoe oTlrepcTr.re Tan[x A]ryxJIi4HSoBr,Ix o6T,eHTI{BoB He IIpeBbI-
rraer I : 15, uro HeAocraroqHo AJr.E Mrrorr{x pa6or.

Ilacclrorpurr BoBllolr{Hocrr, r.rcnpaBJrerlrra BTopr.rrrHoro c[er{Tpa B cI{cTe}Ie
r,i3 Tpex rorrHr,rx JIr4HB, paSAeJrerrEblx 6ecxonegno-MaJrr,IMr4r BoSAymHLIMr'r [po-
r,lelHyrHaMrr, AJrrr Har46oJree ytrorpe6r4reJrr,rrbrx creKoJI r(araJrora fOCT 13659-_
68. flux Bapy6ex{HLrx crexoJr oror Borrpoc 6r,rn lrayueu M. fepq6eprepol{ [3],
paccqHraBr[r{M IIecHoJrbHo coTerl ctrrcTer{, Aaroq,r{x coBepltreHrroe r4ctrpaBJrerrrre
Broprqnoro crenrpa r uupoHofi crenrpaJrbrroft o6nac:rn (3650-10 140 L).
,I{nn rre6orr,ruori rpyutrr,r rra 17 ore.recrseurrbrx crexoJr EJrrr o6Jlacru 4358-
6563,t aror Botrpoc 6r,rr paccr,rorpeu B. JI. Herfegonr,rrc Ia IO. A. ]tailr,ruosbrM
14,1. l\t" rpexJlr{rrBoBoft cflcreNrbr [5] uoxruo trorpe6oBarr,, trro6Lr ryqfi qerbrpex
qBeroB rrepeceKaJrrr ocb B oAr'roft roqne, trycrrr ero 6y4yr ,]Iy-rn C, e, F, g,Ilcx..u
u r[oxyc coBMeqeur,r ilyr,fi C, e, F, To rrpoAoJrbrrafl x]loMarrrqecnar a6eppaqnx
6o Ann rysa g onpelleJrflercn $opuynofi [5]

0.,:
t 14. I

lm,r, o: e, 
| 
: -i-l--t--I-T

P1 P2 Ptl lr, "t2 v, 
I

lp, Pz p"l

(t)
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t4e m - IIocTo.flIIHa.E; p; -* OTHOctrreJr],HbIe qa0rHble AIICII0pCIIU [J].8 Iyqeii
e, l'; pt -* orHocrrreJrr,rrbre qacrHhre Arrclepcr4z 4rx tyueft i, gi yt - qflcra
A66e; i : 1,2,3.

Ouenu4no, sro6r,r 6u pannalocb HyJrro, qrrcJrrrre"rrb [oJr]KeH 6r,im pareu
HyJIro rrpu orruqiroll or rryJ].tr BHar,reuareJre. Panesc'rno Hyirro qtrcJrrrre,Tra oB-
Haqaer, sro rra ArrarpaMMe c ItoopAr.ruarrrhrMl,r ocflI{u p n p' rpr.r tourrr,r (:r. e.
rplrl crel{Jra) Aolxr:rrr Jre}r{arb na oguoft upauoft. flo4o6uan gllarpaurra 6rr.na
Halrlr lrgyrreua n [6] r{ rroxaaauo, qro cyqecrByror cor}rfl xou6uuaqnit ctexor,
yAoBJIerBop.EIotqIrx aroMy ycJroBrrro. Suanreuarenb B Brrpan{euuu (1) Ao.rlrrierr
6r,rrt no BoBllolr{rlocrrl orJrrr{eH or lryJrrr, a AJIrr aroro Ira Ar{arpaNrMe c r{oop-
Al'IrrarrlbrMrr ocflNrrl p, \, Tpr.r roqHLI He AoJrlr{HLI Jle}Iiarr ua oguoft upnuor.i, I{ co-
?I{aJIeHLIK), Mrroro crer(oJl rre yAoBJrerBoprrror 0Tol,ly }/cJroBr{ro, lt n (1) rro,rrvlrae'f-
c.fr HeotrpeAeJrelrHocft, uaAa 0/0. 3:rr,r ctyualr trpr{xoAr.lrcfl r{ccJreAoBarb rrocpcA-
orBol\{ npocrrera rrap axcr,raJrbuu x tyueii qepe B cr.rcreMy.

I4ccne4onaulre BbrrroJrrrrrJrocb B ABa araria. I-Ia uepnou oratre trpouBBoi(-rtJr-
c.rr ot6op xou6lrnaqnft ua glrarpatr{Mr;r p, p' g.ttn nar,r6o,uee yuorpe6ureJrr,}rbrx
oreqecrtselrHrJx creHoJr lt $uyopura. fl,Jl,i na;riAoir iicl,uonuaqlur 6r,rntr pacclrr{-
rarrr,r Ha 0BNI EC-l020 suaseuu.E otrruqecxr.rx cr4Jr JrrrHB tryrer[ perueHlr.E onore-
IIbI rrBBecTrlrrx rlruefiuux ypaBIreHI.Ifi ourocrareJrrrrro orrrlryecHlrx cr{Jr JIr{HB {p;:

(2)

3

) p;qilv1 :0.

flpu arou rroJryrraercrr cr{creMa, y noropofi TorrHo coBMerr{enbr r}oHycni g,.r.a

lyueft C, e, F lr upu6rranreHr{o AJrr{ g; AaJree trpor{BBoAr4rcfl Bbrsr.rcfleur{e trpo-
gonr,uoft xpol{arrqecxoft a6eppaqrlr AJ]rr paarrrrx ryueft ctrer{rpa or 3650 uo
9508 A. 3alrerunr, cro qacro Br.raqeHr.r.s orrr{qecnux cr.rJlrrr{r{B tro }roAyJrro oHa-
BbrBaIorcrJ lrenpr.reN{JIerro 6otr,rnunrtrr, a rroro}1y cr,rcre\{br, y r{oropbrx cy}rr,ra

a6conrotnr,rx BeJrr.rrrrrH i t *, I ouruuecxrrx cr{,rr irrlrra onpeAeJr.sJracb 6o;rrure
i:1 '

20, ae raayqarorc.E.
Ha aropolr eratre npor4sBoAraJrc-rr pacarer o6rexrnnos Ha BToprlqEr,rfi cueritp,

I,IctrpaBJre[Errx roJrr,Ho AJr.E Tpex rlBerrrbrx nyuefi C, e, F, uptr oroM crer(Jra Brrr-
6upatucr, B lrpol{BBoJrr,r{oM tropfl[r{e r{B qrrcJra Halr6oree ynorpe6ureJrlEr,rx cre-
noJr r(araJlora. ,(lrarpaMMbl npll aror.I He LrcrroJrbBoBaJIItcb, a BrraqeHrlfl otrTrr-
qecHllx cl{rr Jrr4H3 trO-npe]r{HeMy troryqailr.rcb r{3 petrleHlrfl cr{creMrr (2). Bcero
6r,rno raayueuo oxoJro rpex rbrcflrr nou6ruraqufi;. no-npemHer,ry r{B paccqirrau-

IrEIxcr{creN,rr{Byuaflucr roJrr,r{o re, y }roroprrx) lqil(20.,[,aunrreryq]xux
B OrllorueHl{Il BTOpI,IqIIolo ctreKTpa u3 troJryqeHHr]lx rra trepBot{ r{ BTopoN{3Ta-
trax crzcreM nprlBeAerrbl n ra6nuqe: Mapnr{ crer(oJr Jrr.r}rB o6T,er(runa, Sonycur,re
paccro.flI{r{.rr f i nu:ua o6rexruna (n uerpax, $onyc o6r,enrlrsa ncro4y I "az),
BrIaaIeHLrrr 6 upogonsuoft xpolraur-recr,ioft a6eppaqrur troromeHr,r.s (e rrlr;n,nu*
ruerpax) AJrrr paaHbrx ;ryuefr: i, lt,, G',.4', 8630 u 9508 A. Xpo,rrarr{B}r rrorroxe-
Hrrrl AJrrr nyueft C, e, F BcroAy crporo paBeH Hy.Trro. B upe4tocne[HeM cror6qe

ta6"tlrqrr trprrBeAer{a cyMMa ) l,p, l. PaccuorpeHrre AarrHr,rx ra6rur{Er uoBBo-
i:1

Jrrrer cAeJraTr, cJreAyroqrre BbrBo/{Lr :

1. Boauomsr,r o6r,exrr.rnbr-auoxpoMa:rr,r lrB o6u.rnbrx crer{oJr (uaupuuep, J\Ii3*
12),uro He orMesailocb npelr{rrr4Mr{ r{ogJreAoBareJrflMrr (xpoue uameft pa6otrr [[i1).
3ro noasoJr.fler paccqurarr, r{ rraroroBrrl.r, o6t,enurn 6onrruoro guauerpa (4o

12lt

3

) qo: t;
i:1

) q,/v,: o;
i:1
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o(D3
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0,6

0,6

0,6

0,5

0,5

7 n, u 60nee), IIocr{oJrr,Hy saroroBnrr o6r,rsrrbrx crer{oJr, r{an rrpaBr.lJro? xopouro
ocBoerrLr B npor.lSBOACrBe r4 Moryr 6r,rrr, orrutbr B BrlAe 60.rrr,lrlrx oArropoArrbrx
6loxor.

2. Hau.rryumee racnpaBJrerrr.re _x,poMarrlBMa rra6JrroAaercfl y o6r,errrun6n,
coAepr{aqr'rx oco6bre Snunrr,r (ocD3, o(D4, o(Ds), EanpuMep m zs u 81, upul
:,:y^{t 25 r'rrieer xoporree r{ctrpaBJreHr,le B rrrupoxofi o6.rracru ctrenrpa ts'6sd-e50BA).

3' B 6onr,rul'IlrcrBe cl,yqaeB o6luerrl,rBbr coAep[rar ABe rroJr,o]nr4r€Jrbrrr,rerr oAEy orpl4qareJrbllyro JrtrrHBbl, r{o rrMerorcrr o6texrunlr I4 c liRyrlf orpuqa_
TeJrbHbrMr,r JrtrlnBal,ir4, rtanpr,lrrep J\& 63 ll 69.

4. Flauuenrmee BuarleHI4e orITI,irrecr(I4x cI4Jr Jrl,rlrB ur{ercT o6benTr,rBr,r, co-
Aepxran{r4e snoypr,rr.
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Cxclra o6'renrr.rla 0 Ar,rarrer-poAr orBepcrrrfi 800 .u.u.
Ir rpoxycanlr paccTornr,rcilr
67 x, (a) i.r rpa$r,rxu a6eppa-
4uii o6r,errnrna (6)

ti4' - nolepc.rrraR c$epuuecxaa
a6cppauua, I - orcrynJrern{c crr

}I3O IIJIA}IASIII{

*4t/ 0. 40/ -0,/ 0 t/,/ V,'L
d.qi uu

5. Cyrqecrnyror o6t,eHTr{Br,I, IrN{eroqr{e r{aH IroiIoiHI{TeJrbHylo, TaI{ II oT-
pr.illaTeJlE,rryrc xpoMaruqecHylo a6eppaq[ro; IIprMx ]ioM6rIEtrpoBaHIII{ B c.[oiI(-
rroil CrrCTeilIe MOII{HO AO614Tbc.fl AaJlb]Ieftrllel'o yJIyrIr.I]eIIILE XpOMaTIIBMa.

I4cc"ne4onauue iloItaBaJro raI{}Ite, rrro o6t exrltnr't, coAepHtaql{e creHJIo

O(D2, ueupal(Tl{qHbl, Tar( HaH o6ta4aror BHaq[TeIbEbrM BTopUaIHLIM ctrexTpoM;
t4x rrpr4Merrerrtre I{e onpaBAarro. Tpex,nur.raonhle I(olItroHeHTbI MOIyT I{CtrOJIbBO-

RaTbcfl II I{aH cocTaBHarl uacTE cIIo}Itulrx o6T,eKTI{BoB Tl[tra lletqnarfl, II;ra-
r{apa r4 [p.

Ilpunegeu [pr{Nrep o6rexTi.rna-atroxpoNrara r.{B o6Dr.rHL,Ix crenoJr AuaNlerpor{
800 .in upu rfonycuou pacctoa:ailrt- 67 .rr, [peg]IaaHaqeul{oro AJI.a Ea[eHIIoIO
co.11Heqgoro rerrecnotra, 

-O6r,eHrur 
coAepirrrrr o6r,r.Irrrre crel(Jra. ftoncrpyH'rr'rn-

rrbre sJrer{eHTr,r o6lbefirlrBa (B M[JIJrIrMeTpax):

rr : 20000'0,

rz : -4357,76,
rs : 5994,79,

r,i : 5600,0,

rs : 66573,7,

D :800,

dt:50 (Jltts),

d, : 20 (@7),

da:50 (noagyx),

d+ : 20 (TO5),

l' :66994.

Cxerra o66exrfltsa u rpa(llrnu a6eppaquli trplIBeAeI{bI Ha pIIcyI{He; orleBfl/{Ho

xopouee rrcnpaBJlerrr{e a6eppaqflii 4nn runpoHoir o6Jlacrl{ ctreHrpa'
Aorop trprl3Hare.[eH M. E. llouonofi ra B. 14. IlpouraHy 3a rloxlox{r, R pa-

6o'r'e, B.- Itouuccaposoft -- Ba cocraB"[eflIre nporparl]'Ir,I I{JIII 3BN'{.

f{ena5pr, 197Ii t'.i

.llrrteparypa

1. lilar,catnoc fr. [. Ac:IpoEo]rl{qecflaE orlr.t'rRa. I'I.- JI., loc:L'exlta4at, 1'9!6' 
-

z. iiypuiour,,il' a'.'tt. Teoprlr xpolrarr.r3rra n a6eppaqr'rii rpDrlcro topflluta. JI., <\Iartrtt'
riocT Poclilte,>, 196E.

i\. Herzitcrget'M. OOLiI<, 1C72,35, I.
4. IIc,Ue\oi D. JI ., 'Rnttt':r,rrcc IO. A. OMfI, 1U73, 10, lU.
it. Caiocapcc l'. .l'. N'IcroALr pacltora orrrltItocnlIK clIcrcII. OtlTrI' 1937'
b. IIonoc'L M.IIss. Itpr,rrrinoii acrpoibrs. o5c., 1969,39,236.
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AnAAEMI4fl. HAYIT CCCP

}I 3 B E C T I{ fi IT P bI M C I( O ]t A C T P O O I{ 3 ]'I I{ E C I{ O fi O E C E P B A T O P I{ ],I

Tou LVI, 1977 r.

5 tr{BD. I{ptlMc(ofi ooccpnaropttl't, r. 56

MIII( PO(DOTOMET P tIPf M [,IX I{ IITEHCIII BIIOCT Efi
C IIIAfOtstIM IIPIIBOIOM

A. E. Eyrau, JI. B. Ipanuqnnii, B. C' Enuceen, B. H. Itorunccapon

Paspa6orannr,rii r.t lrcroronnennr,rii llrnnpo(roroueTp rlplrrbrx r,IllrerlclIBIIocreii c rita-

roBLIr\r [pr.rBoAoM r,rMceT BLrcoHyIo Bocrrpor4BBoAr{llocrb Sarll4crr ua 6yllanitroii ncrrre rloro-
r\{erpr.rpyeMbrx acrponerarl{BoB rlJiorrlaArlblx o5r,cHtou lrJrlr crIoRTpoB rlo l-\lrIJ-tIlr}'I\o rI Iioop-

Arrrrare. Ero Aocrr.rfryTo Ba carer ycoBepilcncrBoBarrlrg r{croAa aBTol{i111'1tq0cr(oro [epeBoAa

nporycnanraii B r4rrrerrcr4Brrocrr{ rr flpr,rrrefienllff T]raroRtlx ABlrrarerieii /(,Ttr oi{anlrpoBarll'1t{ Ir

rrporrr)n6rr 6yllalnrroir Jrcrrl'br. Itpolre arolo, lrarotnii flpllBoA, rlol]lloJIr'IJr ocylllecrDlrrl
rrpl,rBrr3fiy rrporrycxaurr.fi r,rJrr.r r{rJTcrrcrrrulocrcii n "uro6oii Toarlte rt ItoopAI'rlIaral\r srorli to'lt(lt
c rorrHocrblo * 4 nr.tt, aBTorrari,r3r.rpoBarr, fipoqecc cfta]ir'IpoBaHllE r'1 cyqecrBorr[o yllpo-

crr.rrr, RBoA <lo'rouerpupyerll,rx AarrrILIx r EBM.

INTITNSITY NIICROPIIOTOI,IETER WITH STIIP-DRIVES, by A. B. Bultach,

L. V. Granitsky, V. S. Eliseeu, V. N.I{ont.issarou.- Wc dcscribe the microphoto.metcr

of iltensiLies rvith step-drives r,vhich corrverLs, au[omatically and rvith irigh accuracy'

the transparclcy of negatives directly into the ittensity. The use oI step-drives allon's

to obtain coorclinates oI any poitrt on thc platc or film rvith the accurace -l- 4 mkm and

si:nplily thc input of photornetrjc tlata into the computer'

Elarogapn EBBecTIILIM trpeI,IN{yx{ecrBaM, IvleroA {otorpa$uuecKofi peIlI-
cTpar{ur{ rrIllpolto IlpI(MeHfleTc.E B acrpo6I{3I'IIte, ctreHTpocHorftllt4 rt l{I{ol']{x
gpy"r* o6,nair.sx uiyxu r{ rexr-rr.rHr{. O4uano rJraBr'Ibrft LleAocraroIt {oro,ua-
TeptraJIoB - HeJIIrHefirra.E aaBr[cuMocrb troqepHeultfl eMyJIbcIuI or I{HTer{crrB-

rrocrlr IIaAaIOIqeIO cBera __ SaTpyAII.fIeT IICtrOJIE,3OBaHUe IIoJIyqeHHbl\ pesyJlb-

raroB AJrfl Koxr.rqecrBegublx pac.I;roB. PaBpa6orall I{eJILIfi pflIt trpl46op9u t-1*
4], nongruarcq,14x rorrHocrb r[ AocroBeprrocrl] illoroaJrenTplrqecxofi o6pa6ot-
I(r{ acTpoHeraTI{BoB I( AaIOqIIX BO3}IO}I{trOCTb ee aBToN{aTlISaqI{I4'

Ilpn oxcutyararlr{rr arr{x npu6opoB Br,rflcll{Jlocb, qro oIJr{ rlrferor HeAocra-

TOqIIyIO BOCUpOI,IBBOAI{MOCTb perllcTpllpyeMoro ctreKTpa no aNI[JII4TyAe I{ HO-

optru;araM u rpe6yror trpr{Merreurrrr cJro}r{Hoit aJror(rpor'Iuoft aunapatypbl AJrrI

naoga AaHHLrx B ABM. Sauucr, Ha 6yMa[{Eofi nenre B r1r'I'reuctr{Btrocrflx or(a3rrr-

BaJracb Eeycrofiqr,rBofr. LZI r{B-Ba BoageficrBurr rra cJreArrlltryrc cr{creNry caMo-

urroqa CuIIIaJIoB c EeJII{EefiEoIO +yIIRI{I{OHaJIbIIoro peoxopAa, BBSAeIIH9I'O

BMecro o6brsgoro peoxop[a. Boeuuxaru rpyAr{ocrl,I trprr cpaBI{eHlrr{ Banlrcer{

tro ctreKTporpaMMaM, nMerotr{r{M oAr{r.r r4 Te }Ite HoopAI4IraTbI BAOJTb OcI{ ABIrmeIIIr.fi

CTOJIa uuxpocpOroueTpa, r. e. upII olpeAeJlellrtfl ilyrleBblx cxopocreft, I4B-Ba

6OlSrurax JIIO(bTOB B peAyI(TOpe, BoBI'IIlItaIOqux ilpll I{sMeEeEI{I4 IIatrpaBJIeI{IIfI

gBrrE(eHlr.fl 12, 31, fleperpymaracb raM.rrrr, 381\,{ 1,1 yBeJrusuBaJlocb BpeM.fl BBo-

iu , oOpuOornra Aauurrx r{B-Ba orcyrcrBrrt.fl Batrllcl{ B l4lrrelrcrrBrrocrrlx Ha 6y-

rt uruooft JreIlTe [3] I{ to-rHofi upnnnaxra I4BMep.rIe]Ioft I'rH(PopMaqur{ H r(oopArr-

EaTaM B HalI{AOft TOsKe. I4arorOelreuullfi Mul{potforOuerp [prIN[bIx IIITeHCI{B-

Eocrefi c uraroBbrM trpr{Bo[oM ucHilrosaer [e1]equcleHl{Ere BbIIrre HeAocrarHrl-
-- np, pa3pa6orHe'opr6opu trpuNreHefl ycoBeprlerrcrBoBalrHr,Ift NIeroA [2]
aBror{ar1,1qecnoro rrepeBoAa rrpolycrtarrrrft B IrIIreHcld]tlrocrr{' Can'tounceq

HC[-4 c Br,rcoKooMril;rM BxoAoM Mo]r{er'6r,rtr ncuolr,3oBarr AJrtr llSr{epeH'nfl ,r
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I PNc. l. E;ror-cxena npr.r6opa

7 - MufipoooroMerp, 2 - 6nofi [porpaMM-
HOIO yupaBneHlrfl cHaHr{poBaEI{eM rr ABrr-
x(elrr4eM oyMalHHoii reHTbr, 3, 4 - maro-
Bbre EBrrrareru, 5 - caMonuceq I(C[I-4,
perxcrprrpyrouluii n npauux !rtrreHclrBr{o-
cr.Hx, 6 -6roH nflTaEr.rq, 7 - OgY, 8-
cxerra cpaBHerru'I creEfirqcit cr4creMbr, I -ycr{Jrr.rreJrr, caMorrrrcqa HCII-4, 10 - acilH-
xponrrHli ,qBHrarcJrb, JJ - rr,rHeiiHbrfi peo-
xop[ calroIlrrcl\ar ]2 - oyrrHr\uoHa.trbHr'Irl
peoxop[, .I3 - BaAar.rHr( $yurqnouanrnoro
peoxop[a, J4 - norerrqr.ro]reTp r(oMflerrca-
rlrrr{ TeMrroDolo roHa, 15 - norcHqrloMerp
ttava.rsrroii ycrrHoBr(rr xapaHTcphcrlltecHol"t
rpuoofi

pellcrpar{rrr,r drororoHoB, trpotropqr{oHaJrbHbrx IIpotrycHarruflM rrerarnBa. ArE
roro qro6r,I sror )I{e [prr6op Mor cJry]r{rrrr, 6yHnr{rior.raJl,r-rbrN{ npeo6paBoBare-
Jlei\,r, trpeo6paSyrorrtrr{}r Ll3xfepEer,ryro Beilr{rr[Hy r]o saAarrHoNry 3aHolry, Heo6-
xoAur{o trprrNreH.Erb peoxopA, }ra fioToporf ycraHaBJrr{Baerc.fr pacnpeAeJreHr{e
rratrpfl)fielrr{.fr, ocyqecrBJreHHoe rro SToMy }r{e 3ar(oHy.

Itan wr4uo lra pr{c. 1, anenrprauecfir.rfi crrrnaJr c q)eI/, rponopqrroHa.Trbnr,rfi
ItoJIHqecTBy trpomeArrrero cI{Bo3b acrpoHeraTr.rB cBeTa, noAaeTcrr Ha BxoA trep-
BOIO CaMotrrroqa, Koropbrfi peu{crprrpyeT r4ccJreAyeMbrfi cuexrp B rrpotrycKa-
ulr.trx. OAuonpel,ter.rrro c ileperrerqeHr[e]r [epa treptsoro caNrorrucr{a ABr{raerc.rr
iltecTlto c III{M cBrr3aHHI;Ift TonocTrer{HrrK rracTparrBaerforo uflrr 0yHn(I{oHaJIE,-
rloro peoxopAa. 3reItTprlqecHr,rfi currraJr, crrl4llaelrbrfi DTr.rr{ Tor(ocI,eMHrrr{oil.I
I{ perl{cTpl{pyeMblfi BroprJM caMorrucqeM, npoIIopqlrorraJrer.r y}rie r,r}rrerrcr{BHo-
crtr o6pa6amtnaeMoro cncnrpa. Cyrqnocrr, ycoBeprrreucrBoBaHrrrr cocrorrr
B trpIIMeHeHI4rI trapaJIJIeJrblro co rrrTarHr,rr'I peoxop[or{ cal{onrrctia orAeJrbHoro
BblcoHooMHofo pcoxopAa, rrr[erotr{ero 22 uacr]lar{Bae}{irr\ y{acrHa. Br,ruo,r1
c HalItAoIo yalacrRa coeAl{}re}r c cooTBercrtsyroq[rrr,r uoJlsyHr(aNtrr Apyroro rir,r3-
KOOMI{OIO peoXopAa - saAarqr,rHa }ratrpflirieHr{.fl, trctroJrrrSye}loro AJr.fr BbrcraB-
JIeHrr.E xapaHreprrcrr{qecHofi ltpl{Boft. 3ro uoasonrrJro r{B6eEarr, BJrr{rrHl4.fl }Ie-
JII{HefiHOrO COtrpOTr.rBJreHr,rfr peoxopAa Ha cJre,q.flqyro cr{cTerry caMorrrlrcr{a,

/0

t

I4CI{JIIOqr'rrrr CaMoBoS6y}r{AeHlre, yIIpoCTr{rr, .Ha-
JIaAHy rr HolrcTpyr(qrrro, ItpoMe Tofo, rro.flBJr.fierc.E
BOSMolnlrOCTb oAHOBpelreHHo perrrcTprrpoBaTb
cneHrp B rrponycHarrtrflx rra oAHolr caNrorrr{cqe, a
B LITTTeECT,TBHOCTflX - na [pyro]r.

,(rx ygo6crBa Br,rcraBJreHrrfl xapanrepl{crrr-
qecnoft nplrnofi (pnc. 2) Hair{Arrfi caMotruceq trMeer
paBHoMeprrbrc r{ oAurraHoBr,re [rHaJrbr J u D. Xa-
pafiTeprrcTr,rsecKafl HpIrBarr Br,rcraBJrfleTcs Iro
IxHaJre .I nroporo caMorrrrcila IlocpeAcTBoM re-
peL{eqer-rr,rfl rroJtsy}rnoB Ha saAarsufie 4yllftquo-
IIaJIbHOIO peOXOpAa C I4CIIOJILBOBalIUel,I IIIHaJII{ Itr,
rpI4BeAerrHofr ua pucyuHe, coorBercrByroqefi pac-
rloJroinerrr{ro BbrBoAoB Ha 6yrrmrlr,roHaJrr,Ho}r peo-
xopAe. flpr,r nrrcraBJrer{trr.{ nplrno}i B DToNr cJIyqae

tr
/00

BO

60

40

,7 ?0 40 60 30J
Pnc, 2, Xaparrrepucrr.rqecnarr
r{pr.rBafi

He trpo.r'rcxoAr.rr nepepactrpeAeJrer{r{ft norerrquaJroB Me}rrAy coceArrr,rl{tr yqacr-
HaMrr djygn{r4orraJrbHoro peoxopAa, ran KaH ero couporr,rBJrerrrle n 6b paa
BEIIO cotrporr{BJre}IrIrI SaAarrrnxa HarrpflirieHr{.s. 3ro o6crosrelrcrBo o611ersaer
II yo_Hop.frer npoqecc BbrcraBJrerrr4.E xapaHrepr.lcrr,rqecHoii Hpr,rnofr, TaK r(aK r.rer
Heo6xoAl{Mocru IroJIbSoBarl)cfl r{eroAoM nocJIeAoBareJILHlIx trprr6;rrl4x{eHufi.

,{nx- o6ecnesetrufl roqEoii. rrpr{BflBnrr peByJrr,raroR r,rBr,repeur{fl n [Jrr{He
BoJII{br X,, coa4aur.rr Heo6xoAr.rM},ri urxponepeuerqeuufi croJra Mrrnpot}orouer-
pa Ir nJltr ocytqecrBneHl{f nporpaMMHOfO ytrpaBJrerr[rr cHar.rrrpoBarrr{er{ [pr{-
D{egerr maronr,rfi ABtrrareJrb runa III[-11 c ruarbu II:!.,b.
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IIIar nuxpoBlrlrra lrurpotforolrerpa G II Suprrau <]tapn l{eiic> h : 4 nu,.
B erou crryqae [epeMetr{eHl{e croJla lruxpo{oroueTpa Ha 9AIII{ I4MnyJILc paBHo

rI .h 4.1,q.i.______:_:0.0L6ntt.',0- 360" - 360"

Cpe4nexna4par[qr-rafl orulr6xa rfnrcaquu croJra ulrxpo$orouerpa B JrIo-

6ofi rouxe, rrcxo4fl ItB nacloprlrblx AaHIrbrx, paBua

e : -r- ltEfr +-MF;" * 4 ,ttnn,

LH : * 3 atnn - [orperltHocrb ycrarroBnr{ croJla ltuxpo(torouerpa rr3-3a

ouu6xu upr.r tflrxcaql4rr poropa lIlglt, Lh, : + 3 untt - ;rroqbt MI{r(poBI{Hra.
Tosuocrb IIpI{BfBIII,I uauepxeuofi uu(lopuaqlu,l K IIJIIIHe BoJIIIII, paBHa.rl

+ lt nnil,, BrroJrrre yAoBJrerBopr{reJrbr{a. IlIarosbrfi ABIrrare.IIrr rIoBBoJItIer or-
rrocrrTeJrrrlro [pocTo peaJtr4soBarb nporparrMrroe yrpaBJreHlle cHalrl{poBaHl{er{,
a BHaqIrr, r{ BtlBecrrr AaHrrLre o rroJroir(eHl{r{ croJra uuxpotfotolvterpa I{a BHoLlHr{e
ycrpoftcrra (uep{o;reuta, NIaTHI{rHan nerrra). EnoH uporpai\t}IHoro ynpaBJre-
Hr{rr cr(aHr{poBarrrrer{ I1 ABI4}IteIrIreU 6yMainnoft lentr,r caMou{cqa (pnc. 3) pa-
6oraer R AByx pelriuMax: pyqHoM I1 aBroMarr{secxotu. B pyuuou pe}ItItNIe Brr-
6npaerCn HeO6xoAIdMbIfi 4lrx cHaHlIpoBauufl yqacrox cnegrpa u oIpaII[rIIaBaeT-
c.rr c [Byx cropoH perlepl{ErN{r{ rorIHaMI4.

Br,r6op yuactHa rIpoI{BIloAI,Irc:x 'l.n6o BI{ByaJIbIto no rpororuacrunxe, iltl6o
rro perrlcrporpa]rMe, currrofr c nr,rcoxoit cxopocrbro. rlto6r,r npocxallplpoBarb
crenrp g.rrarrofi 200 nnr,, Heo6xoAI,IMo 12 500 [IaroB, ran r(an oArIH mar paBelr
16 nrcn,.Ilporpauuurrfi 6non ycrpoeu ranrrM o6paaorl, qro I\'loltillo uplr T aHofi
IIJrr,rHe ctrer{Tpa Ba[arr, 12 500 uotromeuuii flarraJrbHr,Ix rr croJlrr(o ]He troJloilie-
ur,rfi xose.rubrx penepHbrx roqex, flpr'r AnnxreHlrr.{ croJra rrurHpo(rototterpa lte-
Aercfl r{HAr{KaI{I{.8 B ABorrq}IoM KoAe [oJroil{e]rl4.E HaperHlr o [IaroM 1,6 ttnn, floc.
Jre rrptrxoAa r(aperrl{ u rr,16paunylo rorlxy crrefiTporpa}tNIbt ofleparop BIloAur
B rraMflrl ycrpor,'ic'rna qrlcJlo, coorllercrBytoqee npofiAeHllolly noJIucecTBy rrra-
roB or KorrqeBoro BrrrtJrroqareJr.s. Tannlr ir{e o6paaolr ycra}IaBJruBaerc-E
Horresuaf perrcprra.rr roalxa. Ilocre Broro, npu neo6xoAl,Irlocrl'I, ycrpoficrno rie-
peBol(r{Tc.s B alrrol,rarr.{.recnufi pe}I{I{N'r pa6orr,r, B Koropor{ npol{cxoAl{r aBTo-
MaTUSeCfia.B Barruob yqacTHa crreHrpa, 3ar(JIIoqeHIroIo I\{eiIiAy pelepHbIM}I Totr-
KaMr4. flplruenr B rIp.El,IoM lraflpaBJrerllrr{ cralrlrpoBaHr.re npo[cxoAl4T c SaAan-
HLIMU BapaHee CltopocTrrt{lr ABL{}IierrI{tI cToJIa II OyMa}H}lol{ "rlerrT},r, a BoBBpaT

B rraqaJrrlHyro petrepflyro ToqKy r{a N{alr(crlMa,nr,nofi cHopocTrr pa6orrr IraIoBoIo
ABr,rrareJr.E c ornJrroqeHr{eM ABr{rnennn 6ynairilrofi lenrr,r. Mensg Arrcnperuo
c6opocrt; J(Rr{}nerrrr.E Haperr(x or 6 nucill cer 4o 0,8 ttttf cen, a cnopocrt, l{Bllii{elrll.a
6ylrarrtrrofi Jrerrrr,r or 0,3 t4,JLlcet go 42 nnlceTt, r[o]r{Ho ycrarroBrlrb lreo6xoAI,IMLIfi
uacrura6 Barrucr{ cnexrlla uo 1,. Cxopocrr, cr(aHl{poBaHl{fl BaBl{crrr B ocI{oBHor,I
or rrocrorrrrr.rofi npeueurr caMonr{crleB r,r rpallr{er,rroB rlllrelrcr,tnrroc'refi. flponep-
Ha [ocrolrrrroit npelrctrr{ Bcero crrrH&.-T1r]roro rpanra rIpoI,ISBoAI{Jiacb npII [o-
Moxlll r{Mlrral{r{rl /loJrbra-rfyHxqI,rn rr lle upeBirtctrtta 0,95 cen,

BaHrEoft xapanrepr{crunofi upu6opa ,rBJr.flercrr ero ,nlmeiitrocrl. IIa ptc. lL

rrpr,rBeAerra cH.rrratr 0HcnepIrMerrraJILrIo saBI,ICr,IM0crr, or6poca trepa BToporo
caM6rrr{Crla OT I{BI\{e}IeHIIfl CBeTOBoro trorOHa F, XO:roplrft oflpeAoJLEJIC.a rrrl{pl,i-
11ofi q,eJlr{, KorAa xapagrepr{cruqecga.fl npI{Ba.rl 3a[aBaJIacl, B BIr[e upaltofi.
}Ia upunegerrHoro rra pr{c. 1r rpa{lrma Br,UI}ro, rrro r{aHCL{N{€IJILT{ilfI cpeArrer(BaA-
parr{rrHa.E orura6Ha upeo6pasonaHr.{.E npolycHanur,l B r{I-rreIrclIIlLIOCrI{ IIe IIpe-
Br;rmaer 0,50/o m olpe[eJlflerc.E B ocrroB]rol,r rorr]rocrbro BI;IcTaRJIeHL{fl xapari-
Tepucr[secxofi nplrnofi. B xaqecrse r{JrJrrocrparr,Irr{ Ha puc. 5 ilpI,ItseAelra Barluc];
JrrrHr,rr{ Ho aseeAlr p CrB, IpafiTtrqecnll I{e orJJlttlaloqafic.E or rafiofi }Ite saIIII-
crr, ClleJrarrgoft [a'uuxpo(toroMeTpe C ac[rIxpoHIrLII,I [Blrfareneu. Bocupoua-
BOAI{MOCTb }r{e OAHOI'O I{ TOrO }fie yqacTHa crreHTpa SHarILITelbHO BbIIrIe. Barnno
orMerrrrr,, rrro HaqaJro cKaHr{poBaHvrfl Bo Bcex rpex 3atrr{c.fix (puc. 5) Haqr{Ea-

eTo.fl C OAtrOrO I{ ToIo }I{e MeCTa 6larOqapx trpI{MeHe}ILIrc peneplILlx TOqeH.

Jlonruta ytrpaBJreur{fl Mtrnpo{oroMerpoM BbItroJIHerIa I{a I4IIrerpaJILI{bIx
Mrrr(pocxeMax 155-fi cepl{u c r{cIroJIbSoBa}IrreM rleqarHoro Molrra}I{a.
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Pac. 3. @ynnquouatr,Irafi cxelra
6nona uporpar{Mrrol.o yrtpaBJre-
HI,Iff

I .._ HDapqeBr,rii rerreparop, 2 -Ae-JIrlTeJrb, 3 - CXeMa ycTaHoBr{I4 cHO-
pocrrr ABLIII{eHufi JreHT6r, 4 - cxeMa

YCTAIIOBI{I,I CfiOPOCTII EBI,I}I{EHI,IB HA.
peTr{r{, 5 

- 
cxeMa yflpaBirerrr4fl pe-

Bepcr{lrHblM cqerq}IH0M, 6- ileBepct{B-
rruii cuerulrx, 7 - Aelru$parop ycra-
rroBnr.r rraqaJrbHorl pefielJrroii To.r-
fir.r, 8-Eertru6parop ycraHotsr{tr
fioHeqHoii pefleplror'r roqHrr, I - ilfl-
Aru{aTop, 1 0, 12-cxeuil ylpaBJreHrrE
rrraroBbrMr4 ABrrrareJrEMrr, 11, 13 -IXatoBbre [BLIr.aTeJrr{ HapeTr{u rI ca-
lroar{cqa

Pvc, 4, f paSr.rx BaBrlcr,rMocrr.r or6poca nopa cail{o-
lrrcrla oT r.rStreHerrrr.tr cBeToBoro rroToHa

Prrc. 5. Sanucr, rlruur.r I-Io anea4lr B CrB

,[ucflepcufi !2 A,lxtt, nlerb Mu(po{oroMcrpa 0,5 rlm,
Macmra6 20 : l, cHopocrr, ABr'Iir{eur{q Hapert{lr 52 ttt;ttf cen

2[0 J00 f

Srcu,nyiltarli{fl rrpu6opa rroxaaaJra, qro Hap.flAy c rroBr,rrrerrueM ToqHocrr.r
r,rSMepeHrrfi ilprrN{epHo rra IIoprrAoK rroBbrcr,rJracb ripor,rBBoAr,rreJrErrocrb rpyAa
otrepaTopa. .(lrcHpetuoe yflpaBJIerrI{e co3AaJro 6raronpntrHr,re [peArrocbrJrKr,r
lJrfl troJrrrofi aBrox.rarr.lsaqrrn npoqecca o6pa6ornr{ cleHrporpaN{N,r tryreM co-
crbrKoBKrr upu6opa c 3BNi.

B Bamnro.relrlle ar]Topbr Br,rpairtaror trpr,rarrareJJrrHocTr, A. A. EoxpuyHv r.r

H. If. Creuanlu 3a 6o.nsruor,i r{rrrepec H pa6ore r,r B. It. Itoue.rnory,
II. NI. Pouarrerrxo r,I B. I,I. Iiarplrro Ba r{BroroBJreHrre orAeJrbrrrix ya.uoB npn6opa.
trIon6pr 1975 r.
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3. Rontne,p I1 .I{. A.crpor. E(., 1960,37,888.
4. t\{erogr,r aol'l)oIIo}rr4r.r. C6opulln. lloq peg. B. H. Xr.rrrrncpa. X{., <[{r.rp>, 1967.



Ar(AAErvrU.fl HAYTI CCCP

II 3 B E C T Ilr fI I{ P LIM C }t O lt A C T P O @ I{ 3 II qE C I{ O rI O E C E P B A T O P II II

Tou LVI, 1977 L

aJTEKTPOHHbTfr IITTOPOBOfr yCPElHrrrEJIb

B. A. E$auor, E.C. Kopceucxar, B. A. Kopceuernfi

Onlrcana 4-xaRanrrras cr.rcrelra nepnuunol,"r o6pa6ornr Aanrbrx pa/([oacrpoHorrrrrrecrtr.Ir
ra6rrogenurt HerrocpeAcrBeurro B peaJrblror{ BpeMerrlr, BErrIoJIIreHrraE na 6aee oJreltrpolruoro
perr4crparopa 3I{P-1 il arcrr:rporrnoll ruranrauruoii Br,rqr{cJlr{reJrr,troi,i uaurrrurt <trllcnpa-122>.

Maxcr,rnaruRar qacrora orrpoca naHaJroB - 1.0 et1. I(orraqccrno qIrI(JIoB lteuepeur.rir - go

999. .(uanaoor lrBMepfleMbrx trarpfiErerruii -l- (0,001 +- 9,999) a.

THE DIGITAL ELECTRONIC INTEGRATOR, by V. A. E1 anou, E. S. I(orsenskaya,
V, A. Korsenslc37.- The descirption of 4-channcls system oI primary processing of radio-
astronomical observations results in real time is reported. Thc caiculator <Iscra-122>
is uscd as a systems proccssor. The maximum periodicity of questioning oI charnels is
10 cycles, and the maximum count is 999. The range of the voltages mcasurement is
+ (0,001-9,999) v.

The registration of the information is carried out on the perforatod slip and in a di-
gil al form.

,(;nn nrrgereHr{fl rroJleBrroro currraJra uB coBoHynuocrrl IrIy}'IoB Tpe6yercrr
BpeMerrlr6e r{HTerprrpoBarrrlre. fIocroflHrrafl BpeMerrrr o6r,r.Irro rrprrMer-raellbl\ AJirr
aroro ,RC-UeIIeft He l]peBlllxaer o[Hofi-AByx Mlrrryr? TaK r(aIt AaJrbl{ei,imec yBe-
flI,IqeHue ee trprrBoAET I( HeAoIrycTI{MoMy r4cHa}r{eHrlro peSyJrbTaroB rlHrerprr-
poBaHrrE [11. IlplrueHerrr{e qud)poBoro HanatrJrr{Barotqero ycrpoiierna rIoBBo-
nfleT cyrqecTBeHHo yBerl4qurb BpeMfl I{rrTefpl{poBarrrlfl I,I, HpoMe rolro, peril-
crprrpoBarE, pesyJrbrarbr Ha6rroAeHufi n nrnge, yAo6HolI A[r1 troc,qeAyroqoft
o6pa6ornlr. Ilpoqecc r{rrrerpupoBaHrafl B aroM cryqae cBol(r4rcn It nblllr,rcJrerlrrro
cpeAHero SrraqeHr{.E n oTcqeToB:

n
_ 1f-1a:-) &:.nL)

i:1

crlr{MaeMbrx rrepe3 HeKoropbre rrrlrepBaJrlr BpeMerrlr.

Taxoe ycpe4ueHr{e or{aaaJrocrr Roapro}nrrbr}r peaJrrraoBarE, nocpellcrBotl Ta-
Hr{x upocrErx I4 AocTytrrrbrx ycTpoftcTB, KaH OJreHTporJHr,re HJIaBITm}IbIe Bbrql{c-
JII{TOJIE,HLIO MamIIHbI.

B I(AO AH CCCP paBpa6orau r,r r{BroronJreH 4-Hauailr,Hblfi eJler{rpol{r{blft
rlrarfponoft ycpeArrr{TeJrb }ra 6aBe aJrer(rpoH}roft x;rianuntroft BT,IqEcJrI4reJIbIroI:i
Marrrr{Hr,r (eI(BX,t) <tr4cttpa-722> [21 n rulrpoxo rlpulre]IrleMolo B paAlroacrpo-
r{oMr{rr DJreKrpoHEoro qrropotsoro perr{crparopa 3UP-l [31.

@yurqnouaJrlHarr cxeMa orrrrcblBaelloro ycrpoitcrBa [pI4Be,{eEa }Ia plrc. {.
Asanorono-qirr[ponofi trpeo6paaoBareJrb AqII, Ho]IN{yrarop ItM lI HoNIaEA-
Er,rfi 6rrox ff6, nrruonHfrroqrrft r]yuxqnro xpo]rl{Baropa, ItxoArrr B cocraB
eUP-l . Curnarnr c Bbrxo[oB pagr{oMerpoB trcpe3 oAr{rranoBbre trpoMe}Ityrrlr
BpeMeHr{, orpeAeJrrreMbre HB, nooqepeArro npeo6paayrorca n qurfpoByro Be-
ruqr4Hy. flo oHou-raHr4r{ npeo6paBoBaHrrrr AIIil BDrpa6arllBaer I(MIry.rIbc noH-
qa Balrepa (lr.x.a.). 3auycx crrcreMr,r ocyrqecrBJr.sercrr r(EorrKofi c }r.l,IaJIoM rla-
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Honepa nonatol

6totrupoltra J//P

Puc. 1. (DyunquonanLxaa cxer{a DJrexrporrrroro ycpeArrlrreJrs

ffi\{ ....- HoM[lYrarop BxoEI{LIX cLIrrIaJIoB, AUn - arraror.oBo-qr,ropoeoii npeo6lraBoBaTeJrb, I{Ii - fio-
rratlgrrrui 6roH, EI{ - 6roH Hrro'leit, AilX,I - 

quoponeqararoqas [rar[r{Ha, ILT- lenroqHuit lep{opa-
Top, III - mu$parop, IIp - nporllaMMarop, 9ff-81{ - oJreHTpoHraE HJraBr{rrrHarr BbrqrrcJrnreJrbrrafl
Marrrlllla, -BP - 6y0eprlbtit peurcrp, -Ey - 6rorr ynpanrcnlra,'.Cc3 

- cqor.ruH irilcra satrepoB, EtI -6rofi rrepcr(rro'rarcreii, C,rff - cqer.utr fiaHaJroB

6;rro4eulrfi. ,(o ltoltetrta Balrycxa cucrel.ra rraxo[r,rrcrr B peinrrr,re (o]Hrr[aHLr.ED.
Curuan or nHorrnr{ paapernaer trocTyu,rierrr.re r{.r(,8. r 6nox yupanneulra E/
u cserql4K ftal{aJroB CuI{. C npuxoAoM Ir.n.B. .6/ nrrpa6arr{Baer norer{r{r{aJrr;-
IIIiIe cI{rHaJI6r, paBpeuarolqr.re cBrab ys.rroB ycrpofrcrtsa uepea 6lox nJrroqefi 61{
c 3I]P-l . Cte4yrroulufi rr.n.B. rrocryrraer B ycrpoficrno 6ecupen.flrcrBeuHo.

EIt coctour lra 19 4lrogHr,rx Krroseft, pea"nraayiorqr.rx OynHr{rarc 2-2!I-Il[IlI
[4], 'repea Horopble ua qu$poneqararorqyro Marxrrny IIIIM u ueprfoparop IIJI
locTytraroT 16 Anolr-lno-AecfT[srrbrx paBpflAoB qr.rcJla, 2 4non.rrrr,rx paBp.EAa
troprAHa (oupe4clxrorqero [oJro?neHlre 4ecnrnur.roft Banflroft a .rucne), ognu
gaouuur'rft paspr{[ urrana, 6 Alro4nr,rx Hlrorrefi <]zI>, uepea Horop],re [ocrytraror
u.n.3., u 5 4no[.ino-AecflruqHbrx paspaAoB HoNrepa KaHaJra, 25 ucroroBrrx
troBTopr{reJreft 2VDB4LB, cJIyH{aIqI4x AJr.E corJracoBaHlrrr BbrcoxooMrroro Br,rxoga
DIIP c yBJIaMrr cl{creN{rrr. tlepea Krroqr Z-ZU-ILJM rra perrrorparlr,rro BbrBo-
Arrrcfl..rrr,16o rexyqr,rli peaynr,rar r4BMepeHttn, tfir6o cpe4riee (af c 6y{epuoro
perrrcrpa -6P u sanncr{Mocrrr o:r clrruanoe 6y,

Ey{epur,rfi perrrcrp neo6xo4uu, rax r{ax lj}tBNI pa6oraer B HBaa,rcraru-
qecrtot{ pc?rr-rltre }r Bpe}rfr rr}rAr,rHar{ur{ Ha[iAoro pasp,EAa Merrbr.[e ]lpeMer{r.I cpa-
6 arlrn arur n p c rr,ro.t llrrp yrorqr4 x ycrp oiicrn.tlepel llcltoltolliie lroBropl,IreJIr,r lleByirbrar uaMepelrlrfl nocryrraer ua mlrr!-
parop .U.[ n 6;rott [cpexJTioqate"rrefi BII . rl.uctto qr,rx.rroB lrsrrepcur,rii ilo[cqr{rrrr-
lraercrr 3-4ena4lu,tu cqerqllltol{ trr{cJra Ba}IepoB Cr[S. Iloilu.ieir-oo r{rlr(Jlorr r,r3-
Irepegr{fi (ao 999), HoMcpa RarraJroB (or 0 4o 3),4anuue xoroprix rroAJre}Har
ycpeAI{eIrrIIO, a CireA0tsareJrbrlo, r{ r(oJrrr{ecTBo Har{alJIoB SaAar.orc.fr c rroMotqblo
trepeHJrroqarerreii BII - llo6aurreHrre <<1>> s C\,3 nporrcxoAr{r .[r,rIII], roo,rre onpo-
ca Bcero SaAaIrIIoto ItoiluqecrBa KalraJloB. 3ro o6ecuesr4Baercrr c rroMoqblo
2-paspa4uoro crrcrqrrxa Har{aJroR cvff. c upr,rxo4ou rr.n.B.? ecirrd B cq,It aa-
rrl4caI{ <0), upolranoA}ITc.E ero fipeAycrarro]lKa B coorBercrBrrr{ c rroJroir{e}rlrflMl,r
IlepeHflroqarelrefi ]IoN,lepoB HaHaJIoB, T. e. Bafrr,rcrr AonoJlr{eHurr BaAarrrrofo rrrrc-
rra Kar{aJroB llo rrerr,rpex. floc;ne 3arreceHr.lfl B perrrcTp traMflTrr uaxorneuuoft
cyMMLr n CqI{ 4o6annaercn <1u lr arraJrr,rgrrpyercg ero cocrorrr{r{e. Ec.nlr s neM
oKaSErBaerctr SarrflcarrrrLrl,r (0D, ro a crtS 4o6aatrnercn <t>>, T. e. noA r{r{nnoM
rasuepeHufi rroApasyl,reBaercfl oAHoxparnr,rfi onpoc Bcero SaAaHlroro KoJrr[qe-
CTBA KAHAJIOB.
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Puc. 2. Bton-cxelta MLInpoflporpar{rfbr ((Har{orIJIeur4e))

IlluSpatop III ctrytttur Arfl Bbrgaqu ru$opuaqurr I{ KoMaIrA s SItBNI s ee

KOAax rro ytrpaBJrfrrotqr{M clrlrrraJlaM I{3 lrporpaMMaropa lrp.
If p tpegcraBJrrrer co1ofr c[BllroBbrft perrrcrp rra 30 cr{HxpouHbrx i - ]t

ifpr4rr.epax, c eAr{}rlrrrFr},rx Bbrxo[oB noTopr,rx cHuMaroTcfl cI{rHaJIbI yrpan.renrr 11,
B Ha.recrse rar(ToBr,rx rrlrrryJrrrcoB If p ucron:ogoBaua Houltronnqr{n pa6ouux
currraJroB llarrr{}Ibr Mtg A OtCqI4 /\ OTrBn A At7 A ni [2] , rocryrrarolt{rrx
B peir{rrMe (o}r{r{Aar.rrlfr) c trepl{oAolrl 5,6 ntcen, a n pa6ouelt pe}I{I{Me - c trepe-
Mer.rrrbrM rreplro[oL,r, onpeAeJrtreMbrrr BpeN{erreM BbrtroJIHeEI{fl rofi rrJrr{ uuoft
KoMar.rAbr. Dro uoasorrrer [oJrllocrr,ro I{ctrorrt,soBarl 6r,rctpo4eficrsue 3HBM.
Itotn.recrro rpr{rrepoB perr{crpa coorBercrByer KoJrl{qecrBy r(oMaIrA, Koropr,re
neo6xo4rauo nBecrr-s MauI{Hy AJLE opraHIIBaI{I{lI Bblsl{c.rreuua cpe,4Helo a;rre6-
pau.Iecftoro ii pnga AaITHI;rx, a [ocJreAoBareJrbllocr]r trx coe[I{HelIu.fl - oue-
pe4rrocrrr tsBoAa HoN{aI{4. Taxurt o6paaolr, If p peantzyer Mlrxporrporpauuunrft
flpr{rrilrrtr ynpaBJreHr{.g [4], o6ecneqr,rBafl l]r,rlroJlrrerrlre AByx MI{Hporrporpa}IM:
r{aKorrJreur{fl r4 Br,rrrr4cileur{rr cpeArrero. ]1,;ron-cxeMbl r[I4r(pouporpaMM IrpI{Be-

Aeubr Ha pvc. 2 u puc. 3.
B plrCyrrnax uCnont,eonaur,r o6osr.Iaaleutr{fl, rlpl{Hrrrr,re s 12) n [3] , a taxxte

cJre4yrou{r,re: _ , (crpenxa) oarrauaeT BaclrJlny trI,IcJIa rIJrI{ HOMaI{[rI B yseJr
ycrpoficrna; t p.U.,2 p.U.,3 p.n.-Aectrrflquble paaptrAr; trucra r{HnJIoB r43-

l.reptnlrft; rraITNreHoBalll{e BatroMfl]ramqero yctpoftcrna, safirloseHrroe B cl{o6-
I(r{, oarraqaeT, qTo nMeeTc.flB BHAy ero ooAep}Itlluoe (aauucaHlloe B HeM qucilo),
y'y' 

- saAauHoe I{oJrl{qecrBo ItrrrnJron uancpeullfi.
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puc. 3. Enox-cxelra illIIRporrporpaMMbr (BLrqI,IcJIelri.re cpeArrero)
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/le/p
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Hanouneuze peSyJILraroB IIBilIepeHLITI IpOI{3BOAI{Tc;I n 1r peruCrpax tra-
r\{flru pHBM: A2, A3, A4, A5. O6paqenue H. perl{crpaM IIar'IflrII trpollsBoAl{rcfl
trocneApBaTeJlbllo, B cooTBeTcTBI{LI C HOAaMII I{ONlepoB I{aFIaJIoB' IIOCTytrarc-

u{r{x or 3UP.
flpu paneucrBe qIIcJIa, HaI(oIIJIeHI{oro B Qw7, unCrry qIII1JIOB, BaAa}IEo}I}'

nepefiIIoqaTeJI.,{MI{, IIpoIIcxoALlT trepexoA oT MI{I(pOlpoIpaMMbI traHoIIJIeHII.E It
Mr4KpOnporpaMMe BblqucJreHtr.fi cpeAI{ero.

Ctegyer orMerl{rb, qro aHaJIIIB ycJIoBIIft I{ cJle[yrcqlIe II3 Ilero trepexoilbl
npor{3BoArrro.fl B oArIoM rar(re pa6oru IIp (n oAlroft MI4KpoHoMaHAe).- B fia.recrBe trpnMepa lra ptrc. 4 upune4eua oxeMa, auaJrr{B,Irpyloqafl (Ilo-

Ilfl[onD pe'yJlr,rara raimepeulra (n ganuolt cJlyqae - 
(,trgp. 2,>), E.reuenrr'r

2-214-mJ7l4.-il p, zlll-HB'-pe ar n Bylor 6yneu y S yr rxur uo [4 ]

7 : L'Ir Lp /\ uop 2 ! 1'1'r 10" A noP 2'

a BxoAEa.E JrortrHa rpl{rrepa Tr10" peaJllrayer Synxqllro

lr : nop. 2 ,\ tTrlp.
. Ectu uop. 2 : <t>) (eauaran B pesyJrr,rare rlsMepeHua suxcupoBalra troc-

JIetrepBoloAec.gTutIHoIopaapaga),h:<t>rtctroCTyIIJIeHI{eMcJIeAyIoIqeIo
trocJre Cqr.rrblBauflf [epBOIo paBp.sAa ral(roBolo I4MIIyJIrCa Trt0' repefrget
B cocrorrgr{e (10, s SHBM 6y4er uoc,laH I(o[ 3atr.flrofi. B eronr raxre f :
: (0), rrooroMy rpr{rrep Tr2p 6yqer noAroroBJIeH K orIpoKIlAbIBarII{ro roJrLHo

trocJre ycraHoBr(r{ B (10 rpl{rrepa Tr10".
Ecnu uop. 2 : <0>, r.rnrepcnr,rft cI{rHaJI ttop. 2: (1) u [ocJre cql{rblBa-

Irr{fl trepBoro paBp.flAa fr : <<0r>, a I : <1t>' Taxlru o6paaolr, c -trpllxonol\'I 
cJIe-

Ayroqero ral(roBoro IIMtryJIbca Trt0" ocraHero.fl B cocroflHl{I,I (0)? a Tr2p ne-
pefiger B cocro.Eurre (10.' B 

"rry*ue 
pa6orrr c IdIIM 6r,rcrpogeficrBr{e ycrpoficrsa orpeAeJr.frercf, 6u-

crpogefiiteue^l qlU I4 cocraRJIfler 0,5 cettt rlplr o4go1aHaJllnoft pa6ore c pe-

r.ncrpaqneft roJrr,rto tta IIJI, 6rrcrpogeficrBlrle otrpeAerl.rlercfl |IHBNI r{ cocraB-
JLEer - 100 ncen.

CuCrelta BbIIIoJIHeIIa IIa I{HTeIpaJIbHbIx lvllrnpocxeMax cepl4l{ I{155.
Oulrcauuoe ycrpoficrno r{clroJrbBoBaJlocb trpl{ Ha6Jrrc[eH[.flx Al{cr(p-errr],rx

I{croqllrrr(oB paAr{ol{sJIyare}Iufl Ira 22-uerponoM paAI'roreJlecrone }tAO AH
CCCP e reqenue AJrlltreJlrrlroro BpeMeHI{.
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AnAAEMtrfr HAYH CCCP

I4 3 B E C T I,I fI IT P E,I i\,I C H O 1I A C T P O O II 3 ],I qE C }T O ]t O D C E PB A T O PI{ II
Torr LVI, {977 r.

Ar{CLPETHBI}I (DOTOIT4A TTEPEMEHHOfr IOBPOTHOCTT,T

II. B. HrnoaaeB, IO. A. Ca6nunu, B. H. Troarr r

Pacclrotpcrra $oroaneHrptt.rccltarr cJIe/Iflqar{ clrcre}ra nosbrureHrrofi rrvBorBl,rTeJrbHoorui

o6ecneqr.tnarcqar rpc6yeMylo rorrrocrb cJrcrierrr.rrr aa cna6r,rlrr.r rrcrorrrrr.rratrrl cBcra rr aBTo-
rlarrlqecxfl rlo]Irrx{aroil{arl rrorpelxHocTl corpoBorriAerrra-s o6r,exTor c pocro]r r.rx ,rpnocTr{.

A DISCRETE PHOTOELECTRIC SYSTEX,I OII VARIABLE PRECISION, bY
P. V. Nikolayeu,Yu, A. Sabinin, V. N. I'yukin. -In thepaper there is given a descrip-
tion of photoclcctric tracl<ing s],stem oI greater scrsitivity providing the desired preci-
sior of trachitrg 1o$r po\\'er light sources arrrl automatically decreasing error of objects
tracking \\'ith thc brightnc.ss increasc.

CoaAaune (roroa.rexrpuqecnr,rx cJre[fltrr,r{x crrcreM c trouprErerrHbrM uoporoM
rIyBcTBUTeJlbHOClrr, rroSBO.rl.flr0rqr,rX paclxupllTrr Ar.IatraBoH Irx trpr{MeHeHr{.8 I{
r,rcfroJILBoBaTrr HaH AJIfr cJreiHerrr{fl 3a frpnrrNrr{ u cJIa6bIMII LIcTorIEI,IHaNItrl cBeTa,
TaR I{ AJIfl CJle}r{errlrfl 3a r{cTorrrruHal\rr.I, r,I3N{eHfrrotrIrlMr{ cBolo flpKocTL B Ilpoqec-
ce rrx col]poBo?r{AeTrrrfrl frBJrflercfl aHrya'Trr,Hoii 3a[aqe?i coBpeMer{rroto acTpo-
trprr6opocrpoeHpIfl. .(nn rr,rar.nerrrr.s npeAeJrJ;r{o cxa6brx cr{rrraJroB c yctrexoM
rrpr.rMerrflercfl MeroA rranonJreur{rr [1].

B [2] onucaubl [Ba Baprraura Ar4cxperusrx rforoarempr,rarecrr{x cJreA.srr{ux
cllcrelr c HanorlJreHlrelr cr,rrrrara paccolJracoBaEr{fl: 1) clrcrenr,r c rocToflrrr.rbrM
BpeMerrel,I rraHolrJlerrllfl Il llcBepcrlBr'roM cr{eTql{He qrrcIla r{N,rfryJlbcoB, rlpolop-
qrlorraJlr,rroro BcJIr,IrIrrHe paccofJra0oBaHr,Ifl; 2) cr.rcreurr c Har(on.rreHrreM B peBep-
cr{nilorr carerrrrrHe trocroflrrrroro arr{cJra r{N[tryJrbcoB Ba fiepeNre]rHoe BpeM.g. mx
cpaBrrerrr{e rror(aabrBaer, rrro Bo BTopoM Bap]IaETe rrctroJlFlerrI{fl r[orou,rg o6-
JJaAaer 6o;ree nr,rcoHofr roqiroc'rbro, oAHaKo ycrynaer B 6brcrpoAeficrnr.rr,r. llonee
AJrr,rrc"rrblrbli,i nepexogrIr,rii IIpOqeCC o6tsCtxercfl, tso-trepBbrx, NreHr,rflefi uCJrlr-
.rr,rnoi.i Irartl o6pa6orHr,r, Koropbrfi B AarrHoM cryqns ue otrlleAeJrEerc.q pacco-
rJlacoBarrr.rer,r, a paBerr pacrlerHot{y BrraqeHrrro AorrycTl,IMofi norperrtr{ocrl{ rr,r-
[rrpoBarrrrrr l.I"r]!I ],reHr,trre elo, lI, Bo-BTopblx, crrl{?r{eFrl,IeNl cpeAHeii cKopocTu oT-
pa6orHii paccor,rlacoBarrrlrr c KairiArr}{ [oc.rreAyrotr{lr}r r{t{nJro}r, qro flBJrflercrl
cJleACTBr,IeN[ ],I3]rCHerrrrfl ItpyTr,rilHLI xapaHTepr,IcTr.IHrr u3\,Iepr,ITeJIbHoIo ycTpoft-
crBa I,I3-3a HeJlllHefrHoii 3aBI4cI,IMocTI,l Bper{eHrr rraKorJrerilrfl oAr.roBpeMer.rHo oT
paccolJIacoBaIJI4fl, cKopocrr,I trepeMeqerrrrrl o6r,enTa r.{ rlsMerrerru.E cr(opocrrl
cJreAoBarrr,rfl r,rrrrryJrrrcoB rra Earpy3ne IDDV, o6yc;ironneuHofi rrotpelllHocrbio
pa6orbl 6.nona aBTol,rarr,rarecKofr peryir!rlloRnr,r rryBcrBureJrr,rrocrrr (APtI).

DroH APLI [pncyrcr]ryer B o6errx crrcrol{&x rr o6ectres[Baer BoBMoEt-
HOCTL CJleirteHr,{rr 3a CBeToBr,rr{r{ o6rbeKTaN{u paBJlr{ur{oft trpnocTl{ II cneKTpaJlr,-
Horo cocraBa [3] . OUrIaHo trpII aroM qyB0rB[reJrb]rocrb {orotrp[eMHrrHa tro[-
[epiI{IIBacTcrl Ha trocTofrrrrro}r ypoBHe, cooTBeTcTByroqeM rrarrMeFrr,[IeMy c]le-
TOBOMy [OTOIty, rITO Cytr{eCTRC}Ir{O Crrll}riaeT BOSMOir{HOCTr4 Cr{CTeM B OTrrOlIerrI{[
TotrHocr[ rrr4rrpoBarrrlfl ,rpHrrx o6sertron.

IIpr'rne4eriublii Rr,rrfie alraJII{B rroKaBbIIlaer, rrro coBeprrreucrBoBarJrrc cracre]I

1 Pa6ora Jleururpa;lcxoro r,rHcl'lrryra ro.ruoii Mexaurrxr{ rr orrrr,rnr.r.
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c Har(orrJreur{eM AoJr}r{Ho }rArr.r rro rlyrtr coaAalrr{fl 6otee yuunepcaurnofi cuc-
relrr,r {ororr{Ar{poBaulrl, pa6otarorqeft c sbrcoHoft TosllocTt,ro uo aprutr o6t-
eI(TalI I{ C AOCTaTOTIHI'INI AJIfl BLLSBJIerII{fl UOJIeBHOIO CIlrHaJIa BpeMeIleM HaKO-

frJrerrlrrr nplr pa6ore no cra6r,ru I{croqHI{HaM.
Izlanecrno [4], sro xapanrepr.rcrr.{Ka L{BMepurer.s paccorJlacoBanr{fl trpr{ I{c-

ro.lrb3oB&H!rr{ rroJryAr{cHoBoro rroAyJrflropa lr @3V B oAHosJrer{rpor{I{oM pe-
)r{r{tre npeAcraBirrrer co6ofi BaBrrcrrMocrl} qlrcrra I{MnyJIbcoB An, uaxonneHrrllx
B peBepctrBHoM cqeTarrrHe 3a BpeM.fr HaKorlJreHrtfr T\, oT oTlrocl{TeJrb}rolo pac-
corJracoBar.rug elr (r - pa[uyc rr.rrrrra rnao6panteul{fl B rlJrocnocrrr Ho}r{a }Io-
AyJr.rrropa ) upr apHocrlr IIa6JIIoAaeMoro o6texra, xapanrepl{Byetroft cnopocrr,Io
cJreAoBarrufl r{MrryJrbcoB rra }rarpys}(e cDSY or HenepeHpbrroro rIoJryAI,lcKoM
Mo[yirfrropa uao6panrerur.E o6beHra /y'm, r{ npr{ uocro.sHEofi cKopocrr{ ero
uepeueqeuun e/r

(t)

Ag;
rAe + : i rn- nprrpaqeHr{e paccorJracoBarll{fl Ba BpeMrr HaHonJIeHI{fl. B upu-

negeHrrofi {opmyre (cupaneq.nuHofi gna paccorJraconalrraft e/r ( I [pI{ }IerIoA-

BrrlrirroM lrao6paxrenulr o6reHra , + : t -1- 0,5t,, A op, 
"ro 

ABI,III{e}IIIr{ co cno-

llocrbro + blr) Blran BToporo cJraraeMoro otrpe4eJl.serc.E HarrpaBJreIrI{eM tre-
pelreqcHr{fl uao6paxeur{.rr B [oJIe Bper{I{.a rrrAa: BHaH Ml{uyc coorBercrByer
ero ficpeMeqeHrrlo B cropoHy troJIoir{rITeJILrrbrx paccornaconaultfi, Br'IaH rlJrroc-
B CTOpOIIy OTpI{IIaTeJIbHLIX.

Ilpe4cranunr Sopuy;ny (1) n apyroM Br{Ae:

, / . A.\
Nt - ! (A'.,, * -1- 0, 5A r,, 3a ) , (2)

JI \ " r " r I
4

rge.ly' : + /y',,, - cpeArrrrfl Ba rrepr,roA criopoct'b cJreI{oBaIII,Ifl lrL{nyJrbcoB trpr{
a

Bp alqamqeMcrr no,rry/(n crr e l,roAy.]rtrTopa.

iaa (2) Rr,rArro, qro rrpyrr{Brra xapaHreprrcrl,Il{u I,IBx,IellllreJrfl paccorJlacoBa-
Irrls Banrrcr,rt or noa$frrqrreHra nllr,r uepBol,r cJraraeMoM, a Bropoe cJlataelloe
orrpeAe,rrrrer npunqrrillraJrrrr{y]o norperrlHocr:,, a6conrotuoe B}rarreHue Hotopoft
llaRlro

,r,,: $ (+,,+0,5 i "1) 
: +(+""+0,5*",,),

le. l:0,5t,,9 (')/

Tartr,mr o6paeou, qro6rr Kpyrr.raHa ocraBaJracs uocro.sr.ruoft trpI,I I4Br{eHeIII{Lr
r,Il{Terr cl,rBrrocrrl cB ero B oro fror ort a, neo6x o4lruo Brrrro JrHI{Tb

1y'T,r : cortst. (4)

3to yc;rouI,te [pI,iH{I,InuaJIbIro Mo}r{IIo o6ecne'lr,rlr AByMtI nyl'r{r{I,I: 1) cra-
6u.rrr.raarp,reft cpe4rrefi cHopocrr,r cJreAoBaItI,I-fl I,INI[yJr6coB Ha HarpyBIte c[o'ro-
rrplreN{rlr,rxa, qro ocyiltrecrB,IlrIerca 6"rroHolr APII; 2) I,IBMeITeIII{ert BpeMerlr{ Ha-
rtorrrerrr,rfl B coorBercrnrrr,r c (1r), sro Moater 6r,r'rr,4octlrlgyro BItJIrotIeI{rIeM B cI,I-

creMy Itolrrypa cauorractpofimlr. Bropoi,t nyrr, 6onee nepcnel(rrlrreH. On
ueAeT, Irap.frAv c tso3MoltirrocTblo cJlelr(eHr4.fl Ba cBoToBrJMl{ rrcToqlrl4ltar[[ paSJIIIq-
uoft r,rurencr.rRrrocrtr, rt cot{paq,eHl{ro BpetfeHr{ ITaHoIrJIeHlI.fl rIpll yueJrIrLqeIrI'IIr

.fipr{ocrrr r.rrAr,rpyeMoro o6texra, a Brrarrr,rr, rr n aBToMarrtrlecr(oMy rIoBl;I[reHI{Io
rosrrocrr,r ero cotrpoBoirr4euua (3).

Ouenn;qno, rrro npr,r pa6o're ua rrnrreiiHoN{ yrracrne cseroBofi xapaHTepI,Ic-
runu (aanlrcl,IMocrr, cltopocTr{ cJIeAoBaI{rr.rI lll\{rlyJrbcoB or I,IHTeHcI,IBHocrr{ cBe-
ToBofo uorona) B HaqccrBe RoI{Typa caMoHacrpofrttlI, auarnal{pyolqero cBero-
gofi norolt lr I,IaMelralotr{ero BpeMfl HaI{orIJIeI{rIr B coorBercrBl4l'I c (4) , uoxter
6r,rri, ncuorbBoBaH o6t,r.rur,rft cqersrdr( nocrognuoii eMItocrtrr, Ha RxoA r(oropo-
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ro rloAalorc.tr I4MtryJIbcr,I C IIarpyBItI{ cDDV. Bpeu.fl ero BatroJrge}rlrff BaBr.rcr/rr
OT cpel{Heft cHopocTr{ cJreAoBa}rr,r.fl r,rMrry"rrbcoB /y' u panuo

t : clN :.ru, (b)

rAE C - EMHOCTI, CqETIII4KA, BEJIIIqI4HA XOTOPOfi NIr6r.rPAErCr OtrT1IMAJII,H6IM
o6paaolr r{cxoA.rr r{B MrrHr.MaJrbHoro BpeMe}rrd, rpe6yrcqero i, p,o, troJryr1s11p*
aa4annofr ToqEocrtr uBMepeHI[.rI paccorJracoBa]rr,rfi c yqeroM Hrr]r{Hero noporaqyBcrBrrreilbEocrrr {oroupueuntr{Ha, rr yc.nonrfi pa60rrr {ororur4a.

.t'accMorpzM Ar.rcHperr'ryro tforoa.nexrpr{secnyio cJreAflqyro cr{creMy, 6noH-
cxeMa xorop-oft trpr,rBeAerra Ha pr{cyHne. ona co4epnrur {orouplreruirux 1,
BH[IoqarorqHfi onrraqecltyrc crrcreMy, rroJryAr,rcHour,rft uoAy.nnfop c"ero"oro tro-
Tolta c reHeparopoM otropnErx Hatrpfl)r{eur{fi, (DDy, r,rMnyJrrcr.rbrft ycu"nnre.ur,

E;roH-cxelra gr.rc.nperaoft t[oro-
afl eHrpr.rqecIrofi cte4rn1efi cr.rcre-
IIT,I

Ir Ar.rcfipr4Mr,rHarop c {opuuponarerreNr r{MnyJrr,coB. Snertrpouurre cxeMr,r BDr-
AeJreHI'Ifl cl{rHa.rloB' Ilecyqrlx lrn{opuaqruo o rroJroirtenuu o6tenra orHocr,rreJrr,-
Eo ourl{qecHoftocrt {oroupraeunlrna rIo xani4oft r(oopArrnare, BrrrroJrHerrrrr rrAe}r-
rr{qHbrMrr I{ coAep]nar: peBepcr4Brrr,rft cqerqlrH 2 c rpurrepoM sHar{a AJrfi rroJry_rIeHI{r{ Be.llutU{Hr,I rd SHaHa paccoIJracoBaIIILrI; 6.non 3 [epenJrroqeHr,rfl [rr{rr
(CyMMI{pOBaIII{e) U (BLIqIITaIII{e) peBepCIIBI{oto CqeTsr.rHa B cOorBerorBr,rr,r c
rlpocrpaEcrBelrEr,rM troJrolneHr{eM H0iria MoAyJr.frropa c retrf, sro6rr olpeAeJreg_
rroMy EatrpaBJreHrrro cMelqeHl{rr r,rso6pantenltq o6texra orrrocr,rreJrrrlro orrrl,rqe-croft ocu coorBercrBoBaJr otrpeAenennr,rft BHaH qlrcJra B crrerarlr1e; 6nox 4 ca-
uonacrpofiHr[, otrpeAeJrfrorquft pe]rir4M pa6orrr; reHeparop 5 cran4apruofi qac-
rorbr; JrorEqecHyro c.IeMy 6 c-uuxponr,rsar{r.1rr E Br,rAas[ r(oMar.rA pe;Hr,rua pa6o-
rbr; trctroJrHrare;rrturrfi opraH 7, cocronryufi. ns SJIeHTpOr{HOfi CXe,l,rSr r{ [pr{BoIIac peAynropoM.

Pa6ora cr{creMbr rrpor{cxoArrr crreAyroq(M o6paaolr. cneronoft rroron or
o6renra ua6nrogeuua, npoft4n *npea ,orryrc ocb MoAyJr.sropn, rrorraAaer r.ra
@3.v; rarvruyJrrcbr Hatrp.flHierrtr{.fl, ycrrJlenlrr,re ycr{Jrr{reJTeM, ,rpofi4, urorrrry4-
uufi gucHpuMrrEarop r.r {opurapoBareJrb, o6r,e4raneuuue n 6nox'i, ooaryoulola{epe3 JrofrrqecHyro cxeMy 6 na cserHrrfi BXOA peBepcr,rBrloro cueruzna 2,
a raRlr{e ua 6nox 4 canouacrpofiHr,r, aa4aroqlrfi npeun ,rixoorerrrr. B resesr,re
BpeMeHI4 HaHorrrleHrrfl 6lon 3 [epexflroqeHr,rs urrair o6ecue.r],rnaer rrocrytrJrer.rr.re
IiIMIIYJIbCOB HA CYMMIIPOBAHI,IE N UEPNrrft U HA BI,ISI,ITAtrIIE BO rrOPOft IIOJIYNE-
PtrOAbI BPAIqEHIIfl MOAYJI,ETOPA. B PESY.rrr,rATE BTOrO H IIOHIIY BPEMEHI{ I{AHO[-
JIEHtrI.tr, KPATI'IOTO I{EJIOMY 

.qI4CJIY O6OPOTON MOAYJIflTOPA, B PEBEPCIIBHOM CIIET-
suHe IIaKOur'rrc.E qr{cJro Arz, arranr,rrr4qecr(r4 orrpeAerrfleMoe {bplrynofi ({).c oxousa'raeM_ BpeMer{u }raxorrJrerrr4fi flou4rrec*afl cxeMa [epeBoAr{T cucreMy
B peml4M orpa6otnr. flpu arou IIa aJrexTpor{Hyro cxeMy rrcrroJrHlrreJrrEoro op-
IaHa BbIAaeTC.E I{MIIyJILC IIa trOAI([IOqeHI{e ARI,IIaTeILE It ],ICTOrrrrr,rHy IrI{TaIrI{f
B coorBeTcrBr4rr co Blrar{oM Aze. O4nonpeMeHrJo c flvcnor{ ABrlrare.tfl FIaqI{Eaer_
cfl cqI4TLIBalII{e Ao Hyilf rIucJIa, HaHorrJlelrHoro B pe}}epCrIBHoM oqeTrlr,rHe, c TeM
sro6lr ABrrrareJIE 6r,r"rr uo4rnroseu Ha BpeMrr, trponopqrroHaJrE,Hoe paccorJraco-
BaHI'rm, Csr4Ersague IrpoI4BBoAI,ITcfl nocJreAonareJrr,Hocrrro l,rMrryJrbooB , crII,IMae-
MLrX C^ rer{eparopa crarrAaprrrofi .racrorur nyrer{ r,rx cyMMr,rponanlrR (ecrr.r
Ln<-0) zrra Bbrqr4raHr,r.fl (ecnu Az ) 0). Cuer.rrnr, ,rrrroiruur* ou cyMMr{po-
Bar{r{e I{Jrr{ B];IqtrTanlre 6"rroHou nepeit.nroveurrfl Itrrru. fIo oxon.rauqr,I cqI,ITBIBa-
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HI,I.tr AO IIyJIf JIOIIIIIeCHa.fI CXeMa BbrAaeT CIIIIIaJILI Ha OTI{IIOqeIII,Ie ABLIIaTeJIfl
rrcflo.lrrrr,rTeJrr,]ro1'o opraHa I{ [epeBoA cr{cTeMr]r cHoBa B pe}rtr,Ir,I HaHoIIJreHr{f.
llpu arou Banarrqr,rBaercfl oAr.rH rlr,rnJr pa6orbr r,r HacrlHaeTcrr c.rreAyloqrrfi.

Onlrcanrral BrJrue crrcre['ra flr].rrflerc.s 6ecnoucxoBofi caMoHacrpar,rnaloul,eficfl
clrcreuofi, pasoMr{HyrErft nonryp caMorracrpofixn rroropofi nyrelr r{BMer{eHr{r
BpeMeHr,r lraKonJrelllr.fl n 6onr,urolr Ar,ranaSoHe o6eclesusaer r.lHBapl{aHTHocrb
n r{rrrerrcr{u}rocrl,r cBeroBoro rrorol{a rr BN{ecre c reM MeHfler ee go6porHocrb
B mlrpolttlx [peAeJrax. Xaparttepua.fl oco6eunocrr, raxofi ci4creMr,r cocror4rr
B ABTOT,IATI{SECITOM IIOBI,IIIEHIIII TOTIIIOCTI,I EE PA6OTT,T C POCTOM ,'IPITOCTI{ CO[.
lloBorriAaeMoro o6T,enra I{ []leBpaqerrr,rr,r ee r.ra Ar.rcnpernoii n Henpepr,rB]ryro
IIpI4 flpnOCrr,r, r{orAa BpeMa rraHorrJreHr,rfl cr,rtrra,rra paccorJracoBarrr,rf cTaHo-
BI{TC.fl MeIIf,uIe uocrO,snnoir Bpe},Ierrl,r lrerrJleitLrBHoii .IaCrz I4CITOJIHT4TeJTLHOIO
opraHa.

Tartr,ru o6paeol,t, LrcIroJIT,BoBaIrI,re ilplrrrrlrrtra LrI{Ballr4aHTHocrrI B correraHtrI,I
c LlAcflrrr4 caMor{acrpofinlr noeno.ufler floJryarr,rT]r Br,rcononasecrBeHHyro cr4cTeMy
6orsntoi,i yrII,IBellca.rIEHocrr,r, r{oropaE Moirier ycnerrrHo rrpl4Merr.rrrborr HaH AJrfl
aBTotlarrrrrecltoro ynpaBJreIIrt.Fr reJrecxorraMr,r. rr]leArraBHaqeFrHr,rM]r 4.irn pa6orr,r
rlo BReBAar,I paa.ur,r.lnoi,i BeJrrrqllrLr, Tal( Ir rpLI c.jleit{enr{I,r Ba rlepeMeu,aroqr{Ml{-
cg o6renral{r,r, flpltocrrr I,r crtopocrrr noropr,rx yr,Ier{lllraerctr rro r{el]e yAaJreHlrfl
Lr )IBCJrlfrrtrBaeT0fr IIa Slnartlrx paccTo,srrrrflx.

Hoa5pr, 1U75 r.
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AITAAE[,rUfr HAYII CCCP

U 3 B E C T Ilt fl It P LI M C H O 1t A C T p O @ I4 B r,r q E C H O trt O E C E p B A T O p Ir U

Tou LVI, 1977 t

MATEPtr{:IJIbI CEMMHAPA
(I{IICf, PyMEHTAJIbHbIE r4 METOAI,IqECI{I4E BOIIPOCbI

I4SMEPEHUfl MAIHI,ITHbIX tIOJIEfr,)

B Hpr,rlrcnoii acrpo$,rerasecnofi o6cepna,opi.r,r AII CCCP c 17 ro 2l .',o-
n6pa 1975 r. ripoxoltr,rn O6r,eglurennr,rit cenr,rrrap pa6ouefi rllynrr,r uo npo6.ue-
Me (Nlarulrrrr[re rroJrrr r,r xrr]rrrqecxr,rr,l cocras Co,tnrqa r,r BBeBA) lr yuzgrrrrrrro,
trporpaMMrJ <Cerr, rrarirurorpatfon>. B pa6olc ce],rrrHalta Epu]rflJrr,r yqacrr,re
acrpo-6uauxrr r.r r4HirieHepll 14 rrayqr{brx yqperiAerrr.rr,l f[{P, CCCP lr t,lCCp:

IJI4qSO AH 1'AIr, O6cepna,roplrrl Acrpouolnrqecr{oro rrHcrr{ryra AH tICCp,
H4O AH CCCP, Cu6tr43[,II4PAI-Ia, I43r\ITlPAI{a, fAO AH CCCP, CAO
4H CCCP, I.cDTI4 AH CCCP, fAtr{lIIa, Acrpouou,rqecxoro r.rucru'ryra AFI
Yl99P_, Actponou. lrn-ra AH ItaaCCIr, Ac,r.ponor,rlr.recxoft o6cepnaropnr,rltIV, Vccypr,rficnofi o6cepnar:opr,ru AH CCCP, O6cepnaropuu Vp. lY.

Celrltrrap 6r,rn nocnarqerr I,IrrcrpyMel.rr&Jrbru>llI r,I MeroAr.Iqecxr,rM Bonpocar,I
LrSr{eperrrrfl rfarI{I4Trrrix no.nefi, a raKTne Her(oroilLT},I peSyJrr,Taratu, IIo.]rvrrerr-
Hr,IM c l{alurlTolparfauu, IIo t{arlrrrrr]rrrM Iro.rrrnl. AorrJrepoBcI{Irrl cHopocr.s}f
U I,ITITEHCI4BHOCT'IM.

Hurne ny6;rr,rnyrorc.fi Aor{JraAr,r yqacrrrur{oB coBerr{a}rr,rfl B TaHoNr Br,r/[e, B na-
ItoM oI{r,I 6r,r;rn upr.rc.ira}rbr B peAr{o,rrJrerIrro n rrotreHTy cAasr,r HacroflIrr,ero roMa
B [eqaTb.

HEHOTOPLIE UHCTPyMEHTAJIbHbI E BOIIPOC r,I I,ISMEP EII I,IrI
MATHI4TIII,IX IIOJIEU COJIHIIA U 3BE3[

A, E. Cenepur,rii
(r{Ao AH CCCP)

Ootoonexrpr,rqecnr4e r4aMeperrrlrf lrarHr,rrHr,rx nonefi (rorsxo o [r{x 6y4er
pevr) cyrr, r.rBMepeHlra rroJr.rrpr,rBaqr,rr,r, roarolry N{br paccMarprrBaeM roJrbr(o
{artropr,r, B,,rrrrrrolqrre Ha r,rBMepeur,r.fl fio,rrflprraar1r,rr,r, a rax]r{e lra riaru6poaHy
troJlflpl,ISarlrrr,r B eArrrrnqax rralJlflirierrrrocTrr no.rts II .

1. B,;rugHrre r{Hcrpy}rerrra,rr,uoii rroJrflpr,raaqrrrr

A. Tlerrepeurrfl rrpo4oJrnHoro rroJrrr 6asr,rpyrorca r{a r{BMepeHunx xpyronofr
rroJrapr,rBar{r4r.r. Btrr,rqrrr,re r.rrrcrpyMerrra Bnccb cHaBbrBaercfl B cJreAyrorqeM:
a) npenpaqeur,re nr.rnefiuofi nonapr,rsaqrrr,r, Har{ caMor.o r,raryrreHu.fl BBeBAbr ran
r{ BoBrrrrmarouleii u rerrecnorre, B KpyroByro (LCT-er[{eHr); 6) upenpaqeurre B
re.recnore Hpyronoii uoJr.Epr,rBarg,rr,r n ;rlrrrer?uyro (a${exr AenoJrflpuaarqr,u.r).
T. e. rerecnon pa6o.raer xan rpaaonafr rrJracrrrr.rna rr AeloJr.flpr{Baroll,

3a4aua - Br;rflcHr{Tr,, naxoB .rrorrinrrft cr.rrJraJr, BoaFrrdnarorquii upz Soro-
D JI eI{TpI{qeCHlIX I{SMepeHIT.rIx n p oAO JI l,HOlO II O JI ,a.

Srir$exr LCT uoirino uccrreAoBarr, oMnrrprrtrecnrr, Bpaqa.E troJrrporrA tre-
peA BxoAoM B TeJrecHorr r,r rraMep.fl.E rrpr.r arolr crefieub npyrorofi [orr.flprraaqr{r.r
cL lrJrn AoJrro Jrrrueftuoft notapr{Bar{ur,r, nepexoAflqeft n npyroByro. EcJr}r Ba-
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TeM r{BBeCrIIa CretreHL LI aBI{Myr ;ruuefirloia flon.spl{aaqlll4 CBera sBeBALI (a rar-
lrie [oJI.spIIBaqI{I{, BoBHI,IItaIoqeft B Teflecltole) - BeJII{qI{Ha I, To I{IITepecyrc-
Iu,afl Hac BerusuHa ecTb c(,fr,

Taruu croco6oM Mr,r uccJreAoBaJrr{ BeJrr{qruy o,: a) g;rr rlpflMoro {onyca
Kyge 2,6-n reJrecxotra (3TIII), rAe oHa BaBucr,rr or cnJlorreHux anea4n (yrra
p :112 (90" + 6)) u aauuyra I,I ItoJle6rrercr or 0,{9 go 0,76 (6 : +40),
rrro yfiaar,rBaer Ha 6onr,uoft a${err B trprMor{ $oxyce lty4e raa-aa HanJIor{Ho-
ro naAelrr,rrr; 6) 4nn troJr.flprrMerpa B fiaccerperroBcl{oM Sonyce 3TIII, rAe oHa
tronaBr,rBaer xapaxrepr-rrrfi xog c aar.rr{yroM 0: a71ecr LCT ne 6onee 7% wz-aa
rroqrtr HopMaJrbHoro rraAerrr{.a; n) ua 6aureHrroM coJrr.reqHoM reilecnone (BCT)
o$Sexr BaBr{cr{r or troJro}r{eHr{fl BepHaJr rr t[ Mo]ricr Aocrr{rarr, 0,3-0,4 (rart
B rrpflMoM $onyce I{yge npu 6 .- 0").

TaHIau o6paaoM, rrsMepeHl{-fl Jlo}r{Horo crrr}raJra rpyronofi flo.]rflpr,rsarluu,
BoBr{r4naroqero or llcrorrHr,rra 100%-nofi lnuefiuofi rroJrflplrBaqr,rr{, yr{aBr,r-
Raer, qro LCT-e{{eHr Buasr,rreJlen n SoHyce Hyge 3T[I pr na ECT r,r npene6-
pelr(r.rM B HaccerperroBcnoM {onyce 3TIII, r{aft Dro rr cJreAoBaJro o}rrr,rAarb.
(flo4po6nocrr{ Brrrx raanepeurft cu. n [{1.)

B upuuqlrue raltrle )Ite I,IBMepeHr{f Mo}n}Io npoAeJrarr, c r{crourrr,rnoNr npy-
ronofi troJrflpr.r3aqur{, }r3Mep.Efl crrrrraJr nontnofi iluneftuoft rroJrflpr{Bar\r.rr,r B cxe-
Me trBMepeHufl trolepequr,rx noleft f11. O4uaxo npaxrrdqecnr,r oro cAeJrarb
IIeJrbB.fl, TaH r(al( qyBcrBr4rerrrrocrb r{ tr{aJrblM crerre}rrrM runefiuofi noJr.rrprrsa-
qrrr.r BAecB ilorrrr,r n 10 pae Hlrlxe r,rB-Ba roro, qro B cxeMe r{BMepenr.{fl H11 cut-
uar 6111 - Hl, a B cxeMe I,IBN{epe}II{fl .I11 cr,rrnan 6;r - /1!. Tax, ecJnr cpaB-
HI{Ma.s c uyr[oM BeJII,ltJI,rr:ra l/11 n]urue tev- 7. ec, ro AJrfr II lera BeJrr,rqr,rEa -80-
100 ec.

Brnnune TeJTecno[a lra l,rsMeperrtrrq N,rarrrr,rTrrt,rx noneft 1111 Mo]itrro pac-
cqr{rarrr. C4enarr, Dro Nroir{rro }ra rprNrelle np.sMoro $oHyca }ty4e 3TI[, t:I{e ry.r,
IIpe]r{Ic qeM rro[acTb R N,ral']rrr1roN,leTp, oTpairiaeTcfl or rrJrocHolo sepr{aJra IIoA
yrrrorr q-ll2(90'+6).

Cr,rrrra;rr rtpyronofi noirflprrsnrlrrr,r [pr.r orcyrcrBr{rr BJrr{flHr{fl l,rrrcrpyMem.a,
Kart r4SBecTrro, paeerrl

6,rr : ,/. (nlZ)Vo,

r4e 76 - rrapaMerll Cronca [aAarorqero l4BlyrlsHsr.
flycrr, B - yron MelriAy 6orrmofi ocsro DJrJrrrrca r{ ocbro X s unocxocrr4

noJIflpLIBaItrI{I,I orpa}r{elruoro Jryrra or rrJrocxoro BepxaJra Hyla. l.Iapalrerprr
Croxca I , Q, IJ , 7 r.ra"uyueulrfl c yqeroM 0roro orpameHr4fl orrpeAeJr.srorcfi Br,r-
palrieHr4eM

(2)

(r)

f ) 
: Mo (*4b")Ms(o,n(- a)ivl,(.')n(-B) 

ffi)
BAecb M p (+45') - Marpr,rqa AeficrBrfl norr.rrpor.rAa, 1l4r (0") - Marpr,rqa
4eftcrnux {aaonoft rrJracrr,rHnr,r, lW, (0') - Marpr4qa rpeo6paaonaur{rr rrapa-
MerpoB Cronca nplr orpalrielrr.rr{, fi (-u), n (-0) - Marprlqr,r noBopora
no op[I4l-rarHoft cncrelrr,r.

flporasre4n orreparllrr,r nepeMHolr(enu.fi, [oJrystrM A,rrfl cr{rrraJra npyronofi
noJl.rrpr{Bar{r{u nuecro (1)

6jt : 7?.f, @12) sin2r| (Qo sin A sin 2F * V, cos A) (3)

(nocne paaJrolrreHlr.s sin 6 (t) u cos 6 (4 o pfrAbr rr ocpeAHeHr,rfl uo nepuo4y),
rAe tg r1r =- lR o ll I /?:l - ornoilreHr4e rtoc$rlr.rrlreHron orpa,rrerrrrfl, R *
:112 {lRol'+ l/?.1'), tsenrqlrHa A - 6, - 6s - pa3Hocrb {aa MeiHAy
orpa?neHnhrMrt p- r{ s-cocraBJr.rrrorqr{Mrr ryua. Be.nusuubr A u lp tro reoptrrr or-
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palr{eErrfl oT MeTaJrJroB 3aBr,lcfT cyrqecTBe}rHo oT
'IAHT CJTOfl:

tg A : sin Q.tg 2P,

cos 2rP : coS Q'sin2P,

yrJra (P I{ ollTl,rqecHnx ftoHc-

(4)

anar x o c rptfr{qr.rer.rr
trorJrotrIeur{s I( :

IAE

LgZP : LgQ:^1,

Benr,r.u,rutr A u rp uo;iino B],r{r{C.rrr{rrr rro arr.rM $opnytau,
orpalr{eHrr.rr -R, coaBaurrurii c ne.,tr,rqrIIIofi HoaS{uqr.reura
: Xtl, COOTHOUIeIIIICM

o (-rr)2--flizr' - Tt +14ry' (5)

Itoatil$uqrnent ,R rraxoAr,rrcf r{B lrenreperrraii (0,aS24, I( - LrBMepe}IHa.rI

palree BeJrrrqr,fira (oila MaJro MeHfercfl AJrfl paslIblx Al-cnoen) , paBHa.fI 4,70,
qro ro (5) aaer ru (0,72-o); c DrLIM ru ti ^r', 

: K/ru uoinuo uaii:ru rp u A. Har?4euui,re
Tar(IrM o6paaonr A or.rrnsrio coBrlaAalor c rIBr{epeHr,InuI,I (cu. [1, c. 31J).

Mr,r nu4rtlr, qro cr,rrrraJr rIlloAoJlr,Horo rIoJIfI r{cltairierr 1) ua-sa u,;reHa c Qo,
Horopr,rft [peAcraRJrflet co6oit \,actnb .ou,u,efi,u,ort norLnpuaaqllul tzpeopattpnu'0fi
c HpAe06!JIo 1 r. e. - AeficrBue l-CT-a{dlex ra, v 2) }I3-Ba NII{o?HI,IreJr.a sin 2rp cos A
npu Vo, xaparrrepr,rayrorqero oc;ra6.uerrue crlrua,ira uB-Ba rrpeBpalqelrltfl qacrl.r

xpyronofi [o.rr.rrprraa{r,rrr B Jlrrrreiirry:o (a(lc[enr Tleuonnpr,raaqrtr.r).tlreu c Qo uo;.ner [o.EBr{Tr,cfi rrB-Ba rraJrlttun H1Q * 0; B DroM cryqae
upor[u;ur Jrtr{]rr,rr,r acr'rr,rl{erpr4arnlifi). 3ro 6yge'r sarterHo rIpI,I $o'rocnar'rr,lpona-
Hrrr4 .rrr{r.rrrlr o4nofi trIeJTr,rc r4Jrr,r ilprr {ororpa{uuecfiI,Ix r,ral{epe}Iuflx r{alHrlTI{LIx
troJreft - Haprr{rra, xopolro r.r:Becrrrafl ua6rro4ar:e;rRlr MaTITI,ITHLIX IroJIeft
Connqa r,r BBeBA.

B conuegnrrx MarHilTorpa{ax c ABy}IrI rqeJIfl}III q.IIeu c Qn llc.reeaer, tart
Kar{ orr }rMeeT oArrH r,r ToT ine SHaR B crrHeN{ I,1 npacIIoNI ltllblJIbfx lI N{oAyJrfItrILfl

!-?,"14 B per{r.rMe Brirrr,rrauufl cI,IrrraJIoB nprllroAl,lr It ero yH[qroilteulrro. O4ua-
r(o ccJIrI rrJreH c Qo aoatrlriiaer r{e ro.tt],]to rro [pr{qr.rue Har[sLIg ero B naAalotq,eM
cBere, a I4 rro ttprrarxrraM rrrrcr]lyMeHT&JrbIIrrM (nauplrntep, [peABaprrreJlbHaf
.rltnefrr'rag rro.x.rrpr.rBar11ifi Ira qeJrocrarrroN{ rr /lolroJrHI{TeJrE,HoM BepraJIax ua BCT,
ltesolraHcr-rafl rroJrrrprTllt.rqrrfi citera, IlacceflHHoro n .]Iuluru), To qJreII c Qo ue
6y4er r,rcuesarb AJrfl ArrylJr{e.rrcBoro MarrrnroMerpa, a 6y4er r{Merb cocraBJr.Elo-
qyro, oAr{Har{oByro n oSolrx Hp},iJrbrlx I,I B I{elpepbrBl.IoM crlenrpe. ,(eto 6y4et
o6cronTr, Tan, nan ec;rr,r 6ur ri o6er.rlr o,1- Ir o2-ItoMtror{ellTaM npz6annnacb rroc-
ToHHrra.fl BeJ{rrarrrlra, oArrlianoBafl e o6onx Kpbl'tr,-flx, 3ro totrte Aaer acLIMMer-
pr4qrryro JItIHuio, sro Taltri.ie lre cHaSarroct,6u Ha cr4rr{aJre, ecJrI,I 6r,r taxa.g rlr-
rII{.8 CTO.flJra HeIrOAnrliiiI.IO OTI.TOCI,ITe.UT,UO tqerefi, yCTaHOIIJIeHIIbIX Cr{MMeTpUq-
Ho rro oruorrrelrr,rro H ireBoBN{ytrIeusofi },r. O4rrano I{oMlerlcarop 6y4er Aep}Itarr,
acr.{MMerpr,rarrryro Jrlrirrrro rarr, .1106r{ It.- [u (apxocrlr B r(aHaJlax 5r,r.nr.r pan-
nrr), a DTo nlli{IlcAer Ii cI{BI,Ily I(aprrrHr,I B rIe"r.IoM L.r ro.flBJreHlrlo Jro}IiHoro clrr-
na"rra. 3ro rr ecrL misceriLerirrg effecl,, notoprrfi [pr,rMeHr{reJlbrro H coJII.IouHoMy
reJrecnoly r; Jlona].llro pacclrorpeJr Brrepulle Br,Ip. [inx o.reru, cra6Lix rloJrefi
flrr ---{ L1A ec oror orp(reitr', Han rpaRlrJro, }IaJr r.r upeue6pextlrM, }ro Arfl noJreft
*7AB ec rI llr,rrrro orrrlrdna, Har{ rlonaaarro Blrpolr, Mo?rier Aocrurarb 30% u
RhIIIIE.

,[ocroneprrocrr, r,raMelierrr,rrt cna6r,rx npoAoJrE,I'IIix noJlefi 4nR Co.irurla pa3-
JIIIquLIMII M0TOI{aM]I llol{a3IiBaer opalrlJeHl4e HaIIII{X uanepeul'rfi /1 lf (O)
c l,ra[re1]er{rrflMr.r Ha o6cepnarol;ulr N{ayIIr-13rI..rcoII Ba rIocJreAllue 5 re,'. Xots
I4HCTpyIIeIITLI COlleplleIIHO .llaBJII,1aIH6I Il CiIiiCJIe BJII'IflHIIfl I{HCTpyN{0I{TaJILHOft
rroJrflllr,raarlr{r,r, cpaBrrerrrre fIr (e) Me;riAy AByMfl o6cepnaroprlsMl{ Aaer Ho-
arp$r,rqlrenr irpocc-HoplleJrrrqrrr,r 0,5-0,6. Plrc. t - nn;rrocrpalluf rar(olo
corrocraBJrerrrl-fr AJr.s oAirot-o rr3 rrepr,roAoB coBMecrHr,rx Ha6rloAeHufi. Xor,s uue-
ercn par6poc - 0,3 -0,5 ec. B opeAHeM coorBercrBl4e yAoB.terBoplll'c,']6HOe.

1A



flr,ec

2

0

-Z

6-h,i)
#-

' 25 50

Conuqa, cAeJrarrlrhrx B

o Mg J/fl/

n 4JS4

o Ft L|ZJJ

le I 4806 d to./ il/D

fellldb o o
Nail: tr

75 g),'

o6cepBaropuflx

Z flu,zc I

Pttc, l, Couocranlclrre rralrepcrilri,'i o6tr{ero [orrr
Maynr-Brrcon 14 I{AO s 1970-1972 n.
Pxc.2. Banr,roruocrr, orHorrrerrr.rn d (l,i) : E n (?"t)lH n (6108) or $anropa g1,,2, uouyveunaa
IIO pa3ELIIyI CtreftTpaJILIlIiII JII4HI{flM

I{puBafl cepe3 Torrru rpoBcAerra (or pyfi,))

3ro oaHasaer B To Te^ pir.eMfi, qro uHcrpy*rerrraJrr,Ha.fl troJr.sprr,ar{r,r.fl He BJIr.rfl-.
er c roqHocrbro Ao 0,003%, xor.s MeroA;r coBeprneHHo pa3Hbre (paeuax ur{raro-
ru,afl orrrrrr(a rr orrrrrHa ctreKrporpa{a). (3air,rertrrM, qro paB6poc 0$-'A,b ec
coorBercrByer pas6pocy B crerreHrr troJrflpr{3ar{r4r (0,3-0,5) .io-, trpoqerrra.)

B aneagnrrx Mar'urorpa{ax c oAHofi qeJrrrro (cxauuponiHrre rrer;tr v-.,a-
paMerpa) rrJIe}I c Q, c_oxpauaercfl, 14 xapar{rep Rorrrypa SaRrctrr He roJrr,Ho or
rI 

11 , Lro rt o't H1\ ,, Hil/H : cos 1-,. Itynruunou [1, 
". 

ss] trccrreAonaJr a{Senr,
rrcnoJlr,By.E !,ttnQo I'I 70 BHaseHrrfl, AaBael,r]lre reoprrefi Yuno: Iipw H : iia rt,
II lt : 3a ec ..(v : 80") acr4MMerpr.r.rr rrerrrr{ z uisro*Haa (--1 ,bo/o) v ainul
qI,IHa Jrolr{Hoft uo"uapraaaqrlr.r ^- 7% vana 11o cpaBgerrlrm c co6crnegnofi rpy-
rouofi qoa.apuaaquefi 7o (? Cyg, ),"42b4 Cr I). flnn 11 : 850 ac rr H 11 

: fiALc
(^r, : 80) trorysaerc.fi clrlruri.q acrdMMerpr4.rr? xorrr caM crrrnaJr, otrpeAeJrfle-
ur,r_rft uolycylrrr.roft nara6otrrnrux auurnry1 r,erJ.r- v, ocraercs raroft Eie
(7r-c-os A sin 2rp) , HaH trpr4 Q-o : 0, xorfi silerr c Qo 4ocrnrr.r - i0% or *""1
w.a Vs, rrro cocraBflf,Ier ,- 50 ac. IIpr eqe 66nr,ruux 11 upolrcxoArar cr{Jrblroe
rlepeMeIIrI4Banue co6crseunoft npyronoft troJr.rrptrBarlr4rr rr [oJrflpr43aqrrT r4B-Ba
orpalrier{r4.fi.

,{euo.naplraaqrrfl Bbrpa}r{aerc.fi B rpanc{opnrartrr{n qacrtr xpyronoft troJr.flpt4-
?$wrr,1 n nranefinyro, r. e. B yMeHbmerrr4r4 aMrrJruryAbr trerJrr{ 7o-orpauerpa u
llsin2t1: cos A paa Bo Bcex cJryrrasxAByxqeJreBoroMargr{roMerpa, norAa qrerr
c Qo nponal{aer, a rar{Hie B Tex cJlyqaflx oArrou{eJreBoro BBeBAHoro MarHr{To-
METPA, KOIAA MATII}ITHBIE IIOJI.rI HE OqEH6 CI'1JII,I{EIE. TAX, UATTPTAMEP, AJIfl AI4A-
roEaJrr,Horo BepnaJra BCT nenr,r.rr,rna upo/{oJrr,}roro norr, 4orxira Ooiri yBeJrtr-
rreHa Ba cqer AeDorrrpn3ar{r4rr r t/sin 2rp cos A - 1,058 pa3a, raH ran"A oprog : 45" 6yger t9'5'. Tanra* o6pasonr, AetroJrrrpr.rBaqr{fl, r{ax npaBuJro, He
r.rrpaer cyn{ecrBeuHoft potu.

Brrsol{. TlucrpynreuraJrr,Harr noJr.Epr,rBaqu.rr uraBrrr,rM o6pasonr BJrtrfier r{a
r,rBMeperrr4fl If11 wa-Ba a${exra LCT, Horopmfi renr 6onrme, veM ctrJrbEee rro-
Jl.fl 14 qeM 6Onr,nre ,Ir1 rro cpaBlre[trro c 1-111. floarolry ]HeJrareJrbHO r4Merb trpue-
MLI I'IaItCI{MaJIbIIOIo yN{eI'IbIxeIII{ tI F.III/tt}JyIfi UECTpyMeHTaJInUOft troJr.spI{BaUr4tr.

,(ra Sotoorenrlluqecxldx ldgMepegrfi uoreft dn"eag nyrxubr nol,rtrerrcaqraon-
ur,re $asonue trJracrr4Hnr{. o4uamo B cryqae c,na6rrx uon-eft xoa{tfuqueur trpe-
o6paaonanrax nuuefirloft rroJrspr{Barlr4rr B npyroByro (/c ,- sin 2p x sin'A)
71nX 4annoft suesAbr trocrofrHerr (A aanuclrr roJrrrno or cnJror{egza'6), ,o rrl
JII4IIC trOJI'IPI{BAI1I,II4 ME4"T19111'O MEH.EETC'I OTHOCfiTEJII;IIO OCET'i MOAYJI'JTOPA
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KDP, troaroMy Mollter IIo.flBJI.Erbc.fl ne6onrmoft nepelreuur,rft noxrrrrft orrrralr.
Sror o{{eHT, paBno Han r{ nocroflHrrafi urrcrpyMerrraJrbHa.s troJrffptrBaqtrff
6ir, aauracuBaercf g o6ilacru HetrpepbrBuoro ctrer(Tpa Ao JrtrEntr [ frooJre Hee,
rr rrureptroJrtrpoBaHrTeM Molr{}ro naftru xog 6i, BAoJr}, noErypa. Sunupuuecxoe
Ec(rroseHr,re 61, a4ecr He npeACTaBJr.Eer rpyAnocrr{.

B c.nyvae coJrrrerrr{oro MarrrrrrorpaSa lru uctroJrbByeM trpeuMyqecrBo Ha-
rllqr4fi AByx BBar{MHo oprororraJrr,Hr,rx na}raJroB (zcuonrsyrorcf ABa ryqa
IrprrBMr,I Poruoua, cronqefi [ocJre I(DP) , a r4MeEHo - paBrurrrbrMtr trpueMa-
MI4 MolI{Eo go6ranarr,cx oAlrrlaHoBoro BHaqeEtrfl Marnr,rruoro troJr.rr B o6oux xa-
EAJIAX.

flpaHruvecntr Dro AeJlaercfl raHI.IM o6paaou. IIpn ria,urr6poBHe BbrcraB.irfl-
eM norerlqlroMerplr .Epl{ocrll rax. qro6r,r 1,. - Ir. 'I'an xax Harr,r6ponounaR
trJracrr{Hna pa6oraer xart rfrrnr,rp, ro rocJ-re ee ycrpaHeHr,rfl /IoJr]r{Ho 6r,rrr taH-
txe 1, :1r, o4naxo aroto IIer, u I1t' frua-sa l:IlrcrpyMelrra.rrr,noft troJl.flllI,IBa-
qutr (LCT-c{t[enr). Io6unaeucx paBencrBa apnocreft AByMrr cuoco6aulr:
a) uannonolr crotrbr trJlocltoirapaJrJreJlbr.Ibrx rr.rracrr,rrr u 6) nne4eurdeM AorroJrr{r{-
renr,uoft patsHocrr{ Sas, 4o6aoJrtrfl wr:,r yMeHBmafl rrocroE}r}roe HarrprrHeHrrc
ua l(DP, Hax;ronolr crorrLr Molnuo Aocrllrrryrrr npr,rMepr{oro paaeucrna /, :
: f z rr llaRer{crBa geJlrrqrrr{Er fI1| n o6olrx r{aHaJrax. HeAocrarox MeroAa -fioMtreHcaqr,rrr co Blrerfer{eM LrcqeSaeT r{ r{y;rir{o ee AeJraTb BEoBr,.

Heo6xo4uuo cAeJlarr, saMeqaHr,re o saBr,rcprMoC,Tn H1l oT r{crroJrbsyelaofi n pa-
6ote nunrra. Oxaer,reaerc.s, qro rrNreerc.rr xoA BuaqeHufr IIX c g1,2, uoitagarlurrft
tra pr,rc. 212,1, tturopuft e4na Jrr,r rrucrpyr,reHrarrbHoro [porrcxo,rrAerrr,rfl, xor.E
B.Trtr.sur{e rroJ.r.rrJlr4Baqprr4 peBorraucHor.o rrrtra (pacceaHrae n nr,ruralr) BAecb rre
uByqalocr,. TaH u.uu I{r{aqe arot atfcpenr rpe6yet Eaoroflrerrri-roro o6r,sc[eHr{fl,

Ii. Illauepeurrfl ronepeqrrono rorrfl [3]. Saecr paccMorpr,rM 1'orr,r(o cnyvaft
coJrl{equoro Marr.rr,rrorparlra. ttax }irrr BtrAeJrr,r, [peBi]arqenr{e rtpyroBoft no;nn-
prtBarlr,rrl u rraueftnyro (4euo.napr.raarlua) - a{{ent rleBHaarr,rreflr,nr,rfi. Ocuon-
Eoe BAecb - aro rr,ruefirtas ilo.rrflprr3ar{rd.rl, coaAaBaeil{afl car{r,IM Te,[ecKolroM,
trMeerc-fi B Br,rAy ranine, r,r rJraBr{brM o6paeolr, rroJr.ap[Bar{rrfl ecrecrBeuHoro cBe-
Ta I{a SepHanax. Ona ItoMlrerlcfipyerc-fl clrolofi trJrocr{olapaJr.rreJrb}rolX [Jracrr{Ir.

B ilreto4e, pa3nrrroM s ItAO, trBMep.rrrorcfl oAr{oBpeMeHrro ABe Bsar4Mr.ro

oproroHaJrbrrbre noMlor{errrbr H11 u H12, ran qro HL:{ft'r;-4,
trooToMy trpanrr,rsecrtu ycrpaHfiTb trErcrpyMeuraJrrnyro rroJr.Eprraaqzro yAo6uo:
crorrna rrJracrrrr{ (Horwuencarop) troBoparrrrBaerc.fl Bor(pyt 4ryx oceft TaH, qro-
6rr ua H€trpepbrtstroM crrenrpe pflAoM c r4rrrepecyrcqeii nac Jrrrrrr4eft oAHoBpeMerr-
Eo r4cqeaaJrr[ o6a curnara,6z11 u 6112. Drofinolueucarlr{u xRaraer fia - 2r,a.
ca Herrpepr,rluoft aauraclr.

Ocnosnsrlf trrcrotrrrr,ritoM r,rr{crpyMeHTaJrr,rrr,rx ncxa;tienrtft Barrlrcr.r If 1 epect
flP,rIfleT}fl pacceauur,rr,i cBeT r,r eto troJrflpr,r3aqr,rfl, a TaHlHe co6crseunafl troJr.a-
ptrBar{rr.rr B Jrr{Hrrflx (a{Sexrr,r HeMarrrr,rrrrofi nonnpr,raaqulr). IIpr,r c6alancu-
ponauuoft trHcrpyMeFrranruoft fio.rl.aprltsai{r{r,r ro;xnr,rft cr.rrrraJl 611 nosulrnaet
trpr:

a) pacceaur.rr{ cBera Ha crBopnax HyrroJra r{ otrpaBax Bepnarr;
6) uanuunlr xanux-nn5o l,reraflrr4secnrrx nperrflTcrsuft rra rryrr,r nyuHa (4o

Dnenrpootrruqecftoro MoAyrrrrropa - 9OM);
n) pacceruura cBera B 3OM rr Ha qeJrr4 cnerrpoMerpa, oco6euno B rex Mec-

rax rnao6paxtelrlrfl, r4e r{Meercfl crraA rlirrerrcrrBnocru: xpaft Co,nuqa rrJrtr co,[-
EEqIIOE II'ITtrO.

-Ecnz or6pocnTr rrpuquErrr a) lr 6), Horopr,re Moryr 4arr, nanofi yro4uo (4o
l,As ec) cr,trrraJr, ecJrr{ r.re trpzr{fiTr,r }reprJ trpeAocrol]oinHocrr.r, ro o{{eHr n) ,
c noropr,rM TpyAHo r{Jrr{ EeBoBMomno 6oporbcFr, Aaer;roirtusrft crrrHaJr no 200-
300 ec.

rlro Hacaercs codcrseuuoft uonapzaaqr{rr irr{r{rrrd, ro a{{ent uoixet 6rrrr
aEaqI{TeJIbI{rIM, eCJITI UCtrOJrbByrOTCfi CI{JIrIrLIe rA, n OCO6eUHOCTI{, peSOtraECIrbIe
JIEEuIT. B antunnsrx o6uacrqx non.EpnBaqid,q B Tanr.rx Jrurr[fix gocraraet 1,Yo,
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qro trpu ilptrH.EroM MeroAe perl{crpaqllu ,[11 Mo]Iier AarI' oqeH]' 6onrmofi nom-
Ebrfi cr4rHaJr 611i upuMep: Aalr{e B troJloce -100 A, cogepmaqeft Hp, rloJlflpu-
8artrtrfl r,rBJryqeHtrfl Bo BCeM aroM rrHrepBare 6yAer - l1-a (ua-aa HaJrIlEufl HB),
qro BtroJrHe u3Mepr4Mo r{ anBtrBaJreHTHo Hecr(oJlbr(r{M coTE.flM raycc. floarouy
EsBecrHbre trsMepeHrrfl Jlepya n flols{roca B ltrupoKl{x cnefirpaJlblrr,Ix uHrep-
BaJIaX Ile MOIyT HHqeIO CI(aBaTL O MaIEIITHOM trOJIe.

2. B.nlrsslre omu6or KaJrrr6poBlfl,I

A. Comre,subre rloJrg. TeopetrauecHu cI{rHaJIbI uoJl.fl 6i1 - f/1, 6i, -
* H'L trprr MaJrbIx fI; norAa pacqeuneElre AeJlaercfl cpaBEuMLIM c paccrofl-
HI{eM Me}rrAy AByM.E qeJr.flMll, AOJI}r{HO HaCTytrUTb HaCLIIqeEEe, MaHCI{MyM) a Ba-
TeM, COIJTaCHO paCCeTaM, 6y4er traAerltre curHaJla Ao HyJI.fl, T. e, rpI4BLIe, IIo-
ftaBaurrbre n [4J. (Danruqecru aroroHer, ecJru cyA]Irb tro BuByaJIr,IrbrM I{JIr{ {oro-
rpaorHecr(rrM u3MepeEufM pacqellne]J.ufl fr. cneJIaHHLIM onHoBpeMeHHo c HLIMI,I

r,raMepeHu.flM 0111 z 6i.1- Ea MarHrrorpa{e. floatouy Boalruraer ueo6xogulrocr;
rrrvrerb xalu6ponHy, cno6o4nyro oT eToro EeAocTaTI(a | - ail,nllpuq,ecna?o.
BItAO ona trocrpoeHa Haocl{oBecpaBHelrlrff cErEaJroB 641 u 6i, (eauucannnx
oAHOBpeMeEEO, rrpu OAI{}TaHOBOM y1lrileE.prn I4 Ha TOM Xre rpanre) c EeBaBtrcu-
Mo I{BMepeHHbrMr.r pacqerrJre}rr{.EMrr n 300 cnyua.Ex AJr.tr rex }r{e Mecr paBJII4qEbIx
rpynr rr.flreH tr Mecr axrrlBur,rx o6nacreft [41. [lt. AaHHoro noln lH l, ganae-
MOrO rrBMepeHr{eM pacqetrJreHr.r.fr, Bbr6trpaJrcff cr{rrraJr 6;11 lllu 6ir, ucxoA.E I,I3

TOrO npocroro coo6paxeHlr.s, qro AJrrl oAEoro r.r roro xe noJl.fl .[1 curual gna
I11 [oJr]r{er{ Aarr, B - 10 pae MeHbrrree (upuae4eHnoe) orHroHeHue, qeM I{1,
raH fiaH Marrrrrrorpad B -10 pa3 6o;ree uyncrBr4reJreH H 1y'11, qeM x -I11: ec-
.ru 6i1 ( 6lr, ro troJre saBeAoMo notrepeqlIoe (ero ncer4a coBnaAaer c rIoJIeM,
orMeseunbrM 6yxnofi (a) rprr Br{ByaJrbubrx r{BMepeHrr.Ex), ecnu 6El > 106rrr
ro rroJre rrpoAoJIbHoe. (Hpoue roro, 6rr.rru eq,e trpI4BJIe.renr,r {otorpa$rauecxue
AaHELre Me4oncxofi o6cepnaropzlr, noropble npra 6onr,mux II , rIBMepeHHbIx Ira
l,-uerpe, 4aror a6co;rrorHoe uone.) trl[urepecno, qro aMtrupl4qecxafl nanu6pon-
r(a HetrJloxo corJracyerc.fl c roft, arro troJryrreua c ra6oparopl.rbrM MarHrrroM.
flo.nyueuurre Ha.ru6ponoqlrbre r(prrBbre trofiaabrBalor, qro uoJr.E no reoperurre-
cxofi Hpnnofi cu.nsno aaH,ujrceH,bli orrtrque go 300% or reopl{n gilfl "I1il 

pr Ao
l5A-2A00/o gttn H y

Moxro troxaaarb (cu. [4J), qro oro pacxo]ItAeutre rreJrr,B.fl o6r.scuurr,:
a) ura noanneurreM JroTr{Horo cr4rr{aJra uEcrpyMeHTa.nruofi noJrgpr.raaqlrrl uB-Ba
pacce.sHHolo cBera (n-rolruouerrra pacce.srrHoro cBera; a$sexr MaJI, He 60-
.rree 300 ec), vu BJrrl.rrlrrreM r{BMeHeHr4.E rrrrreucr{BHoctr.r $ranrranRofi n-notuuoues-
rrr; 6) Hrr paclur4peHr{eM Jrr.lHr4r4 rrs-Ba yBeJrnqeur4.fl nxo4noft q,eJrl4 ctrexTporpa-
Sa. fIo-nr,r4r{MoMy, cyqecrByrotrrr,re reopuu nepeHoca B oAHopoArroM noJle Ee-
cocro.sreJrf,Hbr tr HylriHa Teopr4fl, yrrr,rTr,rBalou,a.E HeoAlropofir'rocrl{ troJr.E, r{oTop},Ie,
noo6qe roBop.s oqeHb BeJrl{flr{ I{an uo lry6r,rne, TaI{ I,{ no ropuaolrraJrbuoMy
HanpaBJreHI{Io.

Hau naxrerc.s Balr{HrrrM Brronb r.rccJregoBarE, r{rrcrpyMeHTaJlr,Hr'Ie a{$errsr
trpfi CI{Jrr,HbIX IIOJIfIX, IAe nOJIyTIaIOTCfl OqeIIb CI,IJIb}I},I0 paCXO}I{AeHI4.fl MerilAy
orAeJrbHr,rMrr o6cepnaropr.rflMtt1 Har{, HatrprrMep, AJLfl oAuoro 14 Toro }r{e tr.ETHa

15-17.X 1966 r. ua ECT (Horon) u Ha AHaxaupu (fiefi6uep u Jlngnep). B
rrpr4Hqllne coBpeMeHHr,re EBM rrosBoJr.sror npol4sBeorll axxyparurtfi yuer a{-
tfenron LCT u AerroJr.EprrBarlr{u trpr{ MuoroxparHb]x orpa}rieur{.flx E Brroctrrb
cooTBeTcTByrotrlr4e notrp aBKI,r.

Bnrno[.. (Doroanexrpr,rqecnrafi MeroA Aaer EaAe?J{HbIe peByJIr,TarLI AJI.fl cJIa-
6rrx uoreft. ,(,rn cra;rnr.rr,rx uorefi ero HaAe?r{Hocrb AoJI}IiHa 6r,rrr, troABepruy-
'ra ga.tnnefiIxeMy I,IByaI0I{I,IIo.

E. O nann6porrre cua6rrx uo.nefi BBeBI. V uac oHa cAeJlarra c lroMotq,bro
ECT uyrer'r cr{aHr,rpoRauut ;l.ur:.\ru ?"4254 Ar.E nflrna c rasnecruoft.Fl 1 c ofluoft
In,eJrBIO, T. e. SaIrI,rCIr Cl4r]raJra 6iil - Vo U eannCil CI{rHaJIa HarI46pOBKtr C Sa-
cagxofi BBeBArroro renecxotra (P + Xl4), garou1eft 100%-uyro HpyroByrc troJls-
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pEBarlr4ro. 3ro 4aer BerrqxHy xanra6ponourroro cr,rrHara (100% Hpyronofi
IroJr.filltrBauura) a rayccax. Ecnu retrepb trepeA Banr{cEro cr4rrraJra 6i,i - V^
B cner(rpe BBeBAbr Bafir{carb Hanr,r6ponounnft curuan (c (p * fu/4)-uaciaHoir)l
TO MOir{Ho oupeAeJII,rTb r{atrp.fl}I{elrHo0Tb troJLfI tro aMtrJIr4TyAe BOJIHT,T CtrtrraJra
6;1; . Ara co-nuqa xanm6poaousr,rfi cr.rrRa;rr {00%-soft npyronoft rToJT.sptrBa-
quu 616:8800 ec (rpu ro.rrerrflrrra 500 ec).,I[a;rree ry*"o ranr*. yqrrr,rBarr,,qro cr{rHaJr nanr,r6ponHrr (ur,rcno raycc) AJrfl 3Be3A reM MeEr,me, u"eu 6ontme
{aHrzuecxafl npyrr,rg,a noHrypa 0Iil0t'" B ctre.trpe BBeBI{r,r no gpaB}reur{ro o
Corrrrleu.

t.

2.,
1a..

r Jlrlreparypa
C.gg_eptrr,1y A-. 8., Eyewunoe B. M., Hur.ynutr, IL C,l4zs. Hprrr.rcnoir acrpo{raa. o6c.,1974, 50, 30.
Qopasyuk S. L, K_otou V. A., Seu.ernA A.-8., Trop T, Z. Solar phys., 1g73, Bl, 307.
Ceeeptu,til. A. E. l4es.' Itpnnacnort acipofiua. o6c'., tgOl . SA-. Zi. '-''
Ceceptttrit. A. B,I[ss. Itpu*tcHort acrpo$na. o1i., lS6+l ii: 116.

rlJlrrffHr{E l{po}IuHr.s rI PACCEfTHEO|O CBETA
HA MAIIII,ITOIPAOEIIEC KI4E I43MEPEHI{fl

l. Eaxlranr K). Illraype
(IIUCBO AI{ tAp, Ilorctrarr)

trll3aecr:lto, trro rraMepeuHbre ]rrrrerrcr4Brrocrr4 r{a Ar{cne Co.nnqa naoryr 6r,rr.r
0I4JIr,IIO I{CHa,rteHi,I paccerlErlblM cBeroM. 3ry {ynnqlrro pacce_frrlr,r.E Moir{rro Br,r-
qI4crII{TE c troMoqbro cotrocTaBJlenlr.E na6IroAaeMoro trBNregerrnfl rrr{Ter{ctrBt{oc-
Ttr IIA ftPAIO AI{CHA C ECTI{HHIJM. IZICTT,TNUOE ZSMEHEHI{E ,IIPITOCTI,I HA HPAIO AI{C-I{a }16r BBflJrrr r{B }roAerrr aruocrfepr,r, EatrpuMep BCA utru HSRA. tr{i,r,reuenrae
flpr{ocrr{ Ha Hparo connqa r,rsMepflJrocb C trOMorqbro {oroanetrlpuvecHoro droro-MeTpa rrepeA r.rJrrr trocJre cr(aHr{poBairr4.rr,

Ecnn up.onoAl4Tr, rra6JlroAeurlfl B rroJr.rrpr,raoBa[IHoM cBeTe, To B rralreM cJrv-
sae HalnAr,rft uaparrterp cr:oxca 6y4er rzcxair{efl pacceflHrrrJM cBeroM. cu.rya-rlufi ycJrolr{rrEerc.fi tr3-3a npen.reuu(rx nsMeHe}Iafi arlroc{epurrx yc.uonrafi,
a BMecre c reM u trapaMerpoB, otrpeAeJrffroqux syunqurc pacce.frEv.fr Bo BpeME
ua6rro4eirraft.

fI pr p acuerax rrctroJr r,B o Barrrlcr creAyroque upia6lrranteur,rr .

1. Bo BpeMfl ua6.irro4erurfi rlyuHqux pacceflHrrfi rre rr,MeHrrerc.a. Dro aua-qr{T' qro BoaMo}r(Ho BbIrrr{cJrI4Tb troupaBr(I{ ToJIr,Ho AJr.B CpeArrr{x yc.rronufi.
2. Paccefinubrft ouel rrMeer ronr,Ho Soroc{epuoe rrporcror,Aer{rre r{ r{e troJr.a-

PII3OBAII B trPOTI4BOIIO"IIOI;(IIOCT6 BHJIAAY OT APO,I{AHI,Ifi.3. tr{nreuclrBr{ocrr, llacccEr{rroro cBera }ro;Hr{o oupeAejrr,rrr, o troMorqbro
rarepaqufi.

Ec.nu rpr,r ugMepeHr{.sx paccerunr,rft cBer B Terrrr trflTrIa cocrannxer 0,1 n
Aarrr'rbre }re r{ctrpaBJrfl.rarcfi 3a pacceflHuorft cner, ro N{l;r uoryvaelr 11 I rra
{anro p -4n a rfenr,me r{crr{Hrroro Brraqerrrlfl .

lloApo6nocrlr ouy6uranoBatrhr B cao4noft crarr,e o NreroAr.rqeoxr,rx ucc"rroAo-
Ba.HI{flx uarulrrorpajlgqecxr{x Ha6irroAel.Ilrfi n o6cepuaroprrrr r.rlr. Sfinrureftna
n llorc4aue (1975, HHI-STP, Report, J\i 4).
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B,III,Ifl E,IE I4HCTPYMEHTAJII,HOfi IIOJIfIPtrSAIII,IIT
HA MAIHI4TO|PA@I,IqECKI{E HAEJIIOIEHI{fl

tD. B. Erep, Io. Illraygc
(UI,IC3O AH lAP, IIorc[aM)

tr{ucrpyueuraJrblrafl tro"ILspI{Baqtrfi (I4II) DoBIruHaer rJraBIrI{M o6pasou
.BcJreAorBile orpa)flerrrrfr cBera or troBepxuocreit rrrocnlax BepItaJI coJluequoro
TeJrec11orra. Ee nnr.srlne rra Marlrr{Torpa$flqecr(r.re Ea6rroAeHl{fl, a ran}Ite paB-

.iIIlqHLIe llO3I4O}I(IIOCTL{ HOMIIeI{CaqI{I{ I{CCJIeAOB&I{LI Ha [pIIMepe MaI'HI'ITorpa{a
rrrrra Marr{r4rorpa$a Cr,r6I43NtItr4PAHa ra 6anrenuoro co.lruequoro reJlecftotra
o6cepnaropMu vM. Sfiuurer?rra. fiortaaauo, qro B o6u1eM BJIrrflIrI,Ie IdfI na uar-
Hurorpad)r{rrecHr,re ua6rro4e}Irrfl cJIo}rtllo, a caMoe xyAlIree .- He[paB[Jrr,r{afl
qeHTpr,rpoBKa Jltrrr{ul{ Ha BbIxoAHbIe qeJrl{ MalHl,ITorpasa lpu aBToMatr{'IecHofi
HOMtreHcar1Ur'lyueaoft cfiopocrla. Bcne4crnrae Eroro I,{3Mepe]rl,{fl Aalor He roJIb-
xo omu6oqnyrc ryqeBylo cltopocrl,, Ho r{ HeirpaBrrJr},HEre trapaMerprr Croxca
B yYaCTIta,\ XVIILILI) IAe paCIIOJIOII{eIIbI B}IXOAIILIe tqeJlu; B peByJILTaTe treBep-
'HO petflcTpr4pyrorc.il noMtro]re]rrrJ Marr{r{rlloro troJr.fI. Il[cuo,nr,aosaHue Ira-
nnonuoft crefiJrflHrroft rrJracrr.rr{Htr rrcnirroqaer roJrbxo HI,Iqro}ItHyrc .racrb tr{II.
Toqnas HoMtreHcalp,rg c trocJreAyrorqr{Mr{ Br{Er{cJrolrl{flLtrr rpe6yer ABa AotroJrr{rr-
TeJIbI{LIX I,ISMepI{T0JILHLIX HaHaJIa, IICETOMy IIO.[IIafl I{IICTpyMetrTaJILEafl I{OM-

trercaqr4fl oqer{rr cilo)H}ra. Yqer Brrrsnlr.fr VIII RoM6pluar\ireft Blrs[crureJ]rrnl{x
14 lrrrcrpyMenTaJrrrrrrrx Mero4oll Moll{er 6r,rtt, c4enau 6oree [pocro, ec,[I{ cHasa-
,rIa l{0npaBJr.flercfl r{errrptrpoBna JrrrHrrtr. 3ro BoglroxtHo upr{ tror{otqll AByupe-
Jroi,lJlrrrcqeft rrJracrr.rHr(rr (rocruporna rr MareMarl{qecxoe olrlrcaHr{e AeficrBlrrl
nolopoft cnomnr,r) rrJrrr trpr{ troMotqr4 lropofi JrllHrrtrr, HeqyBcrBurenr,nofi H Mar-
rrr'rrrroMy rroJrro. flpe4raraercr upra6numenur,rfi, npocro lrptrMeul{Mbrii u 4oc-
Taroqgo rorruo pa6oraroqr4ft uero4. Itoporxo orrr{caua BoBMo}ItHocrb r(oMrreH-
cai{nlr oArroBlleMeuurtx o$$entou TIII rI llacceflIruoro cBera.

,[eta.rru ony5nuronaubr n lHyplrarre (Solar Physics> (1972, 27, 4$t; l$]1,
39, 455); o6aop nySnr{Hyercn e coo4nofi pa6ore o Merogtrqecl{I4xplccJre4oBa-
rr?rrx Marrrrarolparfnuecnrlx ua6riogenlrft n o6ccpna'ropr.tu llorcilalt (1975.
Ht{T STP, Report Nh 4).

BJII(fl HI{E LIIICTPyMEBTAJILHOfr IIOJIfIPI4SAIIIIII
TIA MATIItrTO| PAOII tI EC KI,IE I,ISMEP E Htrf M \|III4T iI LIX ilO,II EU

B IIPOTYEEPAHIIAX

B. C. Daurnupqcn
(CTTOUBMlIl] i\H CCCP)

Pacctuo'rpeuo Birr{flrrIre rlrrcrpyMellra;rrnoft troJrfiptraaqtru rta LrBMepeHI,Irr

MarlltrrHbrx uonefr n upory6opaHqax c IloMo]qblo Marl{I/tTorpa{a n cxelre c ABy-
uri tporoyuEoztr{TeJr-frr{r,r. llonagano, qro rroJrflprrByrorqee 4eftcrel{e reJrecRofra
lIp{,I aci{MMeTpuqEolvl IlactroJlo;Her{url ciler(Tpa,ulnoft [Ir4rl14r7 oTI{oCr{TeJIF,IIo tqe-
;refi tforouerpa Marrrr,{Torpa{a Morner trprrBoAr.rrr, n BuaqlrrerblroMy ,IIoir{HoMy
cr{ruaJry. flo oroft trpuqflHe (roroonenrpflqecnr,re r4aMepeIrrrfi uonefi B rrpory-
6epanqax 6ea yuera r,r r.rcrpyMeHra;nrnofi rro.IIfl prrsalluw v. 6 ea HoMuerrcaropa Jry-
AIEBI,IX CftOPOCTEft HE.]I];3,9 trPI,I3HATI, IIOPPEHTIIbIMI{,

Crarts ouy6lnHonaua n c6opHtrr(e (tr/[ccJreAoBarrlrfl tro reoMarrrerl{BMy,
aapoHoMrrrz n rfuar,rne Conuqa> (nnrn. 37, 1975, c. 72).
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tIoJI rIpr,ISAIII4rI C BETA, BOSHIII{AIO rqA.fl HA SEPKAJIAX
EAMEHHOIO COTHEqHOTO TEJIECKOTIA

B. A. I(oros
(TiAO AH CCCP)

Hounoneurbr Ber{ropa Cronca ?o: t/0, Qo, (Jo, Zr} cnera, traAaroqero rrar
aepfiaJra Eauresnoro coJrrreqHor.o reJrecHona (ECT) , B-peByJrbrare orparfieEuE
upeo6paeyrorcfi B Berrop

i: f{ x io,

rAe 16 aJIeMeHToB Marptrqbl ilI oope4eralorcfl axcrreprrilreHTaJrbH o yttrrtrt.trpr.r rr3-
Becrublx otrTusecxflx ]torrcralrrax n, /c uonpr,rtlrfi, our,r Moryr 6rtrr, shrsr.rc.legH
nax Syunqr4rr yrJroB traAeHtrff Ha BepxaJra. flocxorr,ny uiruurorpa{nvecnue
I{3MepeHtrfl MarHL{THOTO trOJI.s .flBJr.flIOTC.E rrO CyqecTBy I4SMeperrr{flMl4 aeeMaHOB-
cHofi ro.naptrBar{utr,Bnyrptr ctrenrpaJrr,Hot tmnuu, To AJr.fl-rroJryqegu.fl rrcrgrr-
EErX trapaMerpo_n_croxca ueo6xoguMo r(oMtreEcupoBarb uHcrpyMerrraJrbHyro
troJrap[saquio (I{n); ecJrr{ troJruofi rounencaqrrtr Ee uporacxogur,-nruxune ?ifl
trpr{xoAr{TcE yrtr/rr},rBarb nyreM AoBoJrbHo rpoMoBAKI4X pacueron na DBIII, narc
aro AeJraercfl, Hanpr4Mep, r florcgaue [1]. O4HaHo raKarr npoqeAypa He rrosBo-
r.fleT [oryTlarB r{crrrElrhre 3EaqeHr.lfl HoMnoHerlT troJr.s B peaJrr,HoM rvracruta6e,
BpeMeHI'I; HpoMe ToIo, cllTyaqufl ocJIo?I{H.flerc.fl TeM, qTo caMtr olrruqecxl4e
r(oH_cTaHTbr sepr{aJr MoryT cyqecTBe}rHo I43Mesflr6cfl co BpeMeHeM.

tr{ncrpyuenraJr;}ra.fl trongpuBaqr.rs ECT }rccJreAotsaJracjB. E. crenauosr,rM,
u A. E. cenepnr,nr l2l rpa paapa6orxe MeroAa perrrcrpar{rrrr tronepeqHr,rx uo-lefi, n HoropoM AJr.s r(oMnerrcaqtru tuuefisoft ?IfI 6rr.ra ycnetrrHo npr{MeEeHa
crorla trJIocnotrapaJrJreJrbrrblx crer{Jr.flHubrx trJracrrr}roH. Euro uafi4euo [2, 3],qro orpa?fleHtre or BepHaJr Brrocur AonoJrEr4TeJrr,Eyro pa3Hoc[, $aa A < 19''
Me)fiAy opToroHaJrbllrrlMrr KoJle6anranltu; rr.rrrefina.s troJr.fipr4aalgd.fl, Bo3lrr{Haro-
qafl rra 

-Bepnarrax 
ECT (a rar{}rre MECT - Nla;noro BCT), HaxoAr{rc.s B trpeAe-

.rax 2-5 %, a ee aBIrMyr I, orcsrlrr,rBaeur,rfi o:r ueo6uxnoueorroft oc, xpr"rao-
ra, cua6o Merr.Eerc.rr B reqeHue Alrfl: or 35" go - 55' (cru. puc. n t3l).

flpu cuulrerpl,IqlloM orlroclrrenbno qe.irefi Sorouerpa troJrolr{epgrr Jru-
IJltv u (Mepr.rArIaHIIotlI) rloJrox{errrrr4 r{eJrocrara r{ Colnrla (cnyuafi, He cuJIbHo.
orruqaloxtrtrfics or 4pYrux <pa6ouuxrl ycuoruft ocBerqenrr.E qe.nocrara) curua-,
Jrhr Marrrr,rrorpa{a [3J

61 = 2F1 (+)y.cosA,\" /

61= 2F1(#) Q,.i,,,2,r1,

trpaHTZsecHrr He ucHalriarorcr-(A * 12"; p = 45" - aBr,lMyr tsoccraHoBJlerr-,
noft .nuu_efinoft norxpuaa4nu, Fr @12) {ynnqux Eeccera). }tor,qa paaHocrE
{aa A 6iluexa x 19o, BEaseHU.fl 61; r 6_1 eanu[iamrcs He 6oaee seM- sa 6%
cos A : 0,94).

,(,na crn.irrnr,rx uonefi AoMuHr{pyro[,r.r[r .sBJr.flercx o{{enr pacr{euTpr{puRa-
]dutr JtflHt/.u (cueqenr.re JrrlHrrrlr orlrocrrreJrDrro rleHrpa 4oiriuerpa;, upuno4aqua
H BEaq,ITeJILITDIM cI4cTeMaTf,lqecIU.lM norpeIxHOcT.aM B I{BMepeIrIru ItOMIroue}rT
uons [4]. flpouano4lrtroe I4fI <uepeuerurrnauue) trotreperr]ioro r4 upoAoJrbrroro
aeelrau-as$er(Torr r\{aJro .r,ro upr,r6anlRe'r fi Srrrlr,l rorperrrroor.flM, I{oroprrle.
HECI{OJII,HO YBCII,IqUBAIOTCfl I,IJII,I YMEHbIXAIOTC'I tr,Ta-BA IIfi N BABI4CIIMOCTII OT
SrraHa trpoAoJrr,Hor.o rroJrrr.

flpu cna6rrx rroJr.Ex, B qacrrrocrr,r Bo BpeMfl perrrcrpaquu nolefi ronno&
crpyKrypbr n cnonofirrr,rx o6rac:rax rr r.r3Mepelrr.rnx o6ru,eio nota co.nuqa (xax
sneagu), HorAa pacr{eHrpr{poBaHrr.E npaHrr,lsecHr,r }rer, a$t}eHru I4n ;p;;;-
JI.flIOTC.g B TOM, IITO OIIU lIOryT BLtBhIBaTb JIO[iIIOe CMeqeHIIe I{yJIL-tryHKTa MaI-uzrorpa{a, Aocrurarcqee -7 ec. 0ro cnRaano, ro-Br.rAr,rMor\{y, c peanquefr.
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npvroBarr fioJrfiprl3aql,IE, BOBHr{KarOqaE IIa sepr{aJrax ECT

0

-4,t

-10

-u
.-2,0
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'?nc, l. Iilactpyuentanr,nan
,N MECT
Illrpuxonne Jrr{itlrtr npoBellerrLr or pyr{r'r; flo rollrl3orrraJrbfloi{ ocl{ orJloHteHo MocxoBcl{oe BpcMr; a- DC'1',

urons 1g?4 r., rleJrocrarr ctrBlrrry,r na 43 crr It Bocrot{y or }rep}tE[alra; 6- I\{ECT, uross 1974 r.' Ao aJllo-

MrrHI{poBaHr{fl BepE:lr. ToqHu- /lJrrr (MeptrAtraHHoI'O' [OJIOi(eHI{tr IleJrocraTa; cBeTrble I{pyfi}ll{ I{ Tpey-

ltoJrblrr{r{{ - AJrfi qeJrocTaTa, cABuHyTOl.O fi gaflaAy r'I DOCTOI{y OT [ICplIEIlaI{a COOTBeTCTBeHIIO; 6- I\{ECTt

cenrRdpu 1974 r., flocJle aillor{rrlltrpoBal{trH aepHaJr

fiar{aJra rrpoAoJrbFroro ro.rr.fl Ha Jrr4rreftHyro mll, a raHilie c Itpyl'oBofi tr4ll renec-
Hotra, r(oropa-rl r{e rroJlr{ocrr,ro trrcr(i[otraeTcrr B peaJlbI{oii cxeMc MarIrI4ToIpa{a
Ba6Hona c I{evNr.E Bbrxo[HLrMlI rqeJrflMr{ Aa?I{e trprl orIrI4N{aJrrrIrLIx ycJroBrlflx.

Br,UrO yC'raUOBJIeHO, qTO qaCTI{tIlIO CABI{I HyJIf ,IBJITIeTC.B peByJILTaTOM paB-

5alrariclrponHLl clrHxpoHH0-6a3oBoro Aerenropa. Octanrtras qacrB Dd)6eHf il

o6yCnounena, [o-BI4AI4MoMy, Il[IJ, noCnoJIbKy CABI{I IIyJltI, ]lerllcr})I'IpoBaR-
Tlvftctr [o (rreMartrurgofi) Jrrdr.rr{rr ?," 5124 [prr Ea6JlroAenr.rtix Corrrrla ]r trapaJr-

JreJrrrlroM uyrrr(e Ea BCT, Mor{oroHrro rIBMerrflJIcfl B Teqenlre AI{.s, clta}r{eM, or
*0,3 ec yrpoM I{o -0,2 2c BerrepoM. Br,rno sal{eseHo TaH}Re, rrTo ABa ItaHaIIa

Marrlr{TotltaSa ulreror, Italt [paBI,L]To, paBilIlsII]Io BoIII{{flI{y 0ABIIIa II pa3,rII'Is-

Ebrft xoA cl{rlraJra co BpeMelrer{'
B cr:Rsr,r c orrrM R rrroHe \97/+r. na BC'I'Sr,r.lrn srrnorHeHli IrBMepeIrI,LrI r(py-

uoBoir tr4II; pesynr,rar rrl)cAgralJier{ rra pr{c. 1, a. Err4uo,_r1ro Hpyr6safl I4fI
R reqelrrre AH-s r,r3MeHfercrr or -( ,59/o Ao +0,5%. fllra MECT, trpl{ cxoArILIx

ycJroBr{.frx ocrJeir{eHtrfl sepnaJr, Berusulta noJIflprSaI{I{I{ Or{aSaJIaCb IIpIIMeIIHO

L g"u puru 6onr,ruefi, qeM Ar-E BCT (pr4c. t, 6); o4nalto B ceHrrl6pe, cpa3yrloc-
Jre aJIIOMIIIIIIpoBaIIu.TI BepHaJI A,IBCT, ona yMeI{bItrI4JIaob IIOsTI'I B 4 paBa

(pnc. 1,6), sro roBopr,rr o cytqecrBerrrroM r{BMeI{eHuI,r co BIleMe}reM otrrl{qecftI{x
r(orrcraHT troltpr,rrl,Ift SepRaJr r{ coorBercrBeHlro tr{fl'

,[,nn ycrpaHerrr.r-rr BJrrr.Errr{fl tr{l1 na r4aMepeirl{fl rlpoAoJrsiroro MarIrl{Tfloro
uo;rn 6r,rno p"*erro flcr1yccrReurro cosAaTB {aaouyro SaAep?Hny, sroSlr cr(oM-

trer.rcfipoBar1, rlaaonrrft c[Br{r, BHocI,rMLrfr TeJrecxotroM; AocrrlraJrocr, aro troA-

6opom coorBeicrByroqero trocroflrrrroro Harp.rlll{envfl rra RplrcraJrJr€_-K9P,
raioro, sro6br curnan Hpyronofi trllLI, perucrpnpyenruft c oAIruM tDpV,^ 61tn

paBeII IIyJIIo; ral(oe Hanp.fliltenl{e na BCT o6r,rsuo cocraBJlffrlo 100-300 a

B BaBr4cprMocrlr or BpeMerru Arrfl Id ycralrolxtr rleJrocrara. OAnarto raHoft ctro-

co6 He ycrparr.rrir troJrrrocrbro Brrfrflrtfrfl I4fI, uocnoJrrrr(y c rerlelltreM BpeMeHi{

CABr{r rlyJLE MaIIII4TOItpafta nOAu,nR;rCn BIIOBb, BepOflTIIO' HaK peByJIr,TaT

uBMeEflroqeftcs VIil.
flra upoeepHu 3${eHrr4Brrocrr{ MeroAa rraMr{ rra NIBCT zz.Vlll L974r.

6rrnr C4e.naIII{ ABa IIBMepeIIE.fI o6rqero troIIfl Co.nHqa: c r(oMIreHcIlpyIoq,IINI

EanprlnogrleM r,r 6eB Helo. floJryqeHr{ble peByJILTarr,I (ta6luqa) roltaabrBalor,
rrro HoMtreucrrpyroqee Harrp.Elr{enr{e na I(DP rre AaJro HeJraeMoro peayJrl)Tara
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B CMI,ICJIE IIOJIO}KEHI4,fl HYJIB-trYHI{TA MAIHI.ITOTPA4A; EA BEIIISI,{HE O6UlCrO NO-na H11: 
Qrr^(5250) - 6n 6124) oro raxlr{e.r cyqecrBeHHo }re cfiaaa.roLrl:

paBEocrrr 0,26 ec Me)r{Ay AByM.fl rrarvrepeur4flMr{ rraxorrlrcfl u nlreAe.rrax rourloc-rtr r{BMepenraft (oxo.ro 20%).

5t24
5250
O6qee noue

w :225 6, rJ?' : 7h2sm

-0, 68 ec

!0,91. ec

!t,59 ec

W : o, UT: 3h 54m

-0 ,33 ac

{1-,00 ec

-11 ,33 ac

0,.t

Ptc, 2, 3aur4cr.tMocrr, crrrrraJra
lramrnrorpaSa or opr{errraqrr.r
ocrr flpofiycnaur,ra nonaporga P1,

, ycTarjoBJter.rHofoDepc,q sJIefiTpO-
" orrrlqecRlrMMoAyJrflroporrl(aOM)

f - xoA spnocra c[efirpa [prr Bpa-

,{.na uayuelrr4.s BJrIr.flFIr4tI JIrl}refruofi }In clrrrraJrbr MarHr,rrorpa{a rsuepn-
Jrr,rc6 B o6msHor{ pe}rir{Me perr,rcrparl_r,rrr 61;, rro c no.rrflporAoM p1; yarnrounlo-
Hr,rM trepeA rqeJrbro ctrer{rporpadta. opuenraqnfl oc}I upouycxanr,lrr pl nsMe-
HrrJracb or 0 go 360o, npnueM rroJro?rierrrrx G : 90 tr-270" coorBercrnoBa.rrr,r
trapaJrJrerrr,Hocrr.r ocefi Pru P, (P, . tplr?Mal{raxonR, cro.fltr{afl sa I(DF). I4a-
MepeI'Ir4.fI trpoBoAr{Jrr'Icb rlo JIr{I{I,II }u5124, BeJMqr,rnbr cr,rrrraJloB Bbrpa}riaJrr{c6
B eAr,rrruqax 6il(E - W), r4e naru6poeoqHr,rfi crrrEaJr E - W,rfu ra-r,
r,rBMepeHr,rflx o6rlero troJrE coorBercrByer 1600 ec. f(aH cregyer lia puc. 2,
crrrHaJr MarHnrorpaSa g;ra cBera co 100%-uofi ilr4EeftEofi oornprraaqireft or.-
ILIoAr,_ 

IIe paBerl HyJIro, nalt 3ro Ao.TIlI{Ho 6r,1r't 4tta r4AeaJrr,Horo Marnr{Torpad1a.
I{an6onruryro Be.,tutll{ny cJ,IrrIaJr nr{eer trprr cHpetr{erJHbrx rroJrfillonAax; acr4lvr-
Merpt4.fl npuuofi r{ HecoBtraAe}rr,re orcqeroB rrprr cl : 0 lr 1B0b uoryr 5uTI,
cBfl3aHr,r c Ae6eHrax,lr,r B locrr4ponne KDP rr c rorpexrnocr.aMr{ n pa6ore norr-
treHcaroI)a cltopocrl,r (aalterru, sro rrplrBafl.spHocTrr, TaHlrie nprrBeAenrlafl
Ha pI,ICyHIte, ilpaItTI4SeCItI{ CI4MMeTpI4tI}Ia OT}rOCrrTeJrLHO C,r : 180').

dt
E_W

40J

402

40/

0

T
/,0

0 .10 /BC ZZ0 Jnl"u IIIeHrrrr florr8por{Aa

trllucrpyr'renTanr'nrrfi cAr]r.{r Hy.rrfl, cRflsarrrrrrfr. c lIfI, AeJraer Heo6xoAuMr,rM
3a r4crr4lrHblft uyrr, r{arHrl?ot'patfa upuuullarr, BeJrr4q?rny cl{ruaJra, Batrucarr-
I{oIo, Hatrpl'IMep, ro ((HeMarllrrTrrofir) rrznrzra ?"5124 (ulrecro Barrr,rcrr cl{I}raJra
tro (MarHr,lTnoft> nlrnu}I llptr BbrnJrroqeHHoM rranp.sHrerr[Itr Ha KDp); Tar{arr
trPOI{EAYPA OIPEAEJIE}II4fl IIYJI},-IIYEIKTA BBEAEIIA B trPAHTI,IftY I,IBMEPEENfr, O6-qero noJr.fr connqa naK 3Be3AEr, noropr,re BeAyrcfl B lt,to c lgog r. flpu arux
Ha6rroAeu[.sx, ]recMorp.s ]la Buasrrrefirrr.ryrc IifI, yAaercfl Aoc.raroqgo ]raAe]r{-
Eo perr4crpr{poBarrr o6qee troJre (< 7 ac) c qyBcrBr4reil},Hocrbro or(oJro a,75 ec,qTo cooTBeTcTByer ucHrrorrflrerEHo MaJIoft? or(oJlo 0,003%? BeeMaHoBcnofi no-
JIflpuSaqI4II B ltpr,rJrbfix JII{H,rI{.

B aaHnroseru4e BaMerrrM, qro Ha IroBoM BCT (c 1972 r.) BJrrrflIrrre TIII 4orrir-uo 6brrb pa8rr,rqHblM AJr.fl AByx HaHaJroB Marrrrirrorpa$a, nocxonbHy oEtr r.rc-
troJrbByror paSHrJe ryqr4 (rolxpraaooaEf:rrfe 

_ BBauMrro ileplelrArrr{ynxpro) ua
BbrxoAe aJreHrpoorrrr4qecnoro MoAyrrflropa (aoM). Tanoe pasJrrrque, B cMbrcJte
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EOBeAeHrr.fl r{yJreBofi Jrrt]F,mlr, a Tan}He HeRoTolloe crrcTeMaTr,rqecnoe
B Ha.[I,I6poBKe lleftcrBr[reJrr,Ho rrMeeT Mecro trpr,r Ha6rroAeHr,r.rrx rra
Marrrrrrorlla{e IiCT.

trllcc"ne4onanue a{{enroB? cu.flBaHHbrx c tr{Il na BCT, rpoBeAeHo
so c H. C. Huxynunnru, A. B. Cenepnr,ru u T. T. I{anou.

IJaSJrI,Iqr4e
4nofiuotrt

coBMecr-

.[rrreparypa
4.. Jiiger 1'. I,I/. Solar Phys., 1972, 27,481.
2. Cmenutort l). ll ., Ceoeptmtl A. D.l4an. I{psnrcHoiil acrpo$rra. oric., 1962,28, 166.
3, Itontoc B. A. Llsn, I{pnucnoii actpo{ra.-o6c., 1973, 

-48', 
78.

4. Itontoc B. tl . \42n. Itpr,rrrcHoii acrpotlra. o6c., 7972, 44, 77.

YTIET TIHCTPYMI}HTAJIbIIbIX O(DOET(TOB
IIPII (D OTO,aJIE rtTprrqECHr4X USMEpEI{r4fl X HpyIOBOTI IIOJIfTPT{3Ar{r{[

B. M. I(yrmnnon
(I'IAO AH CCCP)

B nocle4lllre rrflTrr-Ifiecr], ,rrer l{rrre}rcl,rBuoe paBBIiITr,re [o.r]yquru Soroe;rex-
irpr,rrrecnr,re MeroAr;r perrrcrpar{rrrr rtpyronoft rroJrrrplraarIrrr,r B ysnrrx r,r rurrponr{x
cfiexTpa,rrrrHr,rx lro;]Tocax y BRe3Ar.rbrx o6rexron, TaKIrx, ItaH [eHyJr.Epnrre Ap-
r,l Am-eneagrli rropMaJrrrlrrile BBeBAbr, 6elr,re RapJrl,rnu, peuTreHoBcxr{e I{cros-
Hrrnu, rrnaaapbr r,l 4p. [1-l-rl.

Bairirloii sa4a.reii Bcex rroJr-sprrl;&r{LroHr{r,rx r{BMepeHrrfi, oco6euuo MaJrr,rx
BeJrrlql{}I, fl.r.ir.flercfl nllatsr,rJrrrrrr,rff y.rn, I,rrrcrpyMer'rraJrbrrl,rx a(rr[enron, roro-
ltble npr,rBoAflT It cr,rcreMarlrrrccnr,rNr ourr.r6nau rr r(oropr,re Molr(Ho paBAeJrI{Tr; Ha
rpI,I rpyllnbl: 1) o{c[exrLr, cBflBar{}rrJe c HeMoHoxpoMarr,IrrHocrr]ro r4ccJreAye}ro-
fo usJryseH:,.In; 2) et[rfexrsr, cBrr3arrHr,re c HecoReprlerrcrBoM rccrrrpoBnr,r MoAy-
.[.triropa, n 3) at[rfeHti;r, cBflBar.rrrne c r,rncrpyMeHraJrbrror,i uo;rRpusaqrrefi r,ra.rry-
qcrrr.rfl, Boar{rlHaroqepi n clrcrenre reJrecHotra u rIa orrr,rqecnl{x aJleMeFrrax rro-
"rlflpr,INIerpa, pacrroJroirieHrrbrx [o i\foirlyJlrrropa. Cylrltapuoe BoBAeficrBI{e arlrx
orlr{eliror rrocrrr HaaBarrr{e l-CC-o${eHra (linear - Lo circular conversion).

Brn.strr.re urrcrpyllelrra,,rr,l.roit rroJIflpI,IBar{r,Ir4, BbIgBaHHofi tonrxo HocblM or-
paineHr.leN{ oT rrJrocHot'o AlrarorraJlbHoro SepI(aJIa, r'ra LISMepeErLg MarrrIITHbIx
rIoJIeft SBeBA rro aeeuan-e6{errry B ctrer(rpaJrrrl{blx Jrr4lr{r4flx 6r,rno paccuorpe-
uo n [2, 61. lloarony ceft.rac ocrauoBuMcr ua e{{enrax, trpr{cyrq,trx HaH yBKo-
rroJr0cHofi , Tar{ rr mr{ponotroJToc}rofi ctreHTpotroJl.frprrMeTprrrlr.

L Ecp$entr,r, cBflBalrHbre c rreNroHoxpoMarr4quocrrro r{ccJreAyeMoro rdaJry-
qerlrlfl, BoSHI{naIOT npr{ I,rSMepe}ILIflX B IIItrpOHI{X CIIeHTpaJIBHEIX IIOJIOCaX
B l"l,3850-4950 4 u 7 1,1"5100-5650 A c uo;napnMerpoM, ycrar{oBlreuubrM B

rtaccerper{oBcxou r[onyce t3]. Iloarouy r{ RaJrrr6poBoqHbre uaca4xra (P f
+ 1,,14)rr I{ (1' + Xl4)vuz-sa xpoMarrlqrrocrm?'14-nnacrr4rrox }re Aaror 100%-no-
ro qlrpnyJlflpHo noJrrrpr,rBoBarrlroro cBera E 3OM ue pa6oraer Kar( + )"l4-rrnac-
TI,II{I{a B STIIX CIIeKTpaJILHLIX IIOJIOCaX.

B c,rrysae MoHoxpoMarusuocr[ lrccJleAyeMoro I{BryqeHug nrTenctrBgocrr,
rraAaroqero lra (DDV cBera B pelr{r{Me Batrrrcl{ cr{rHaJroB HaJrr{6poBnr,r 6ic rr
Z-napauerpa 61, r.rueet nua [31

I[. : --r ( I - sin 6) (fo * Qs cos 21)
"1t\

E
4Ip: z (10 l- Qo sin 2u.cos 6 + 76 sin 6),

rAe "f0, Qo il Vs - IrapaMerprr Cronca r4ccJreAyeMoro r4sflyrreHlr.fl;
MeTHAy Ocflrvrrr crrcreMr,r r{oopAr{Har, B noropoft SaAaHo uB[yseHue,

7 I{BB. ItpbrMcxofi odcepraropuu, r. 56

(t)

(2)

(I 
- yroJl

vI ocflMtt
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9OM; 1 - yroJr MelI{Ay ocbro nponycltarr,I.rl noJlrpor{Aa xanu6ponounor,l Ira-
ca[Hr{ u neo6r,rnnonesnofi ocuo OOX{; 6 - $aaonufi cABrIr, coaganael.mrfi
30M.

C yuerou xpoMarzquocrtr. lul4-ltacrr4rrr{trr ralr5ponouuofr nacaqnll BLIpa-
1r{eEr{e AJr.fr r{rrreEcr4BEocrlr cBera, rraAaloq,ero ua tDSV B peiHI,rMe xanlr6pon-
xn, 6yger EMerb nu4 (4,rx trpocrorrr IroJIo)I{uM Qo : 0)

I" : +(t { cos 2B cos A cos d - sin A sin 0)Is,

rAe p - yroJr Melr{Ay coorBercrByloql4Mrl ocflMr )ul4-wacrunxv. Ir 3ONI,
a A - c4rlrr {aa Me}r{Ay o6uxuonenur,rrt u neo6rrHHoBeHIIIJM ryqaMu, coBAaBa-
eur,rft {aaoooft unacruuxoft.

IIycrr
Ar:n/2*ef,
61 : (n/2 f e1) sin olf,

a yroJr p noaruelr paBITLIM 45". Tor4a rla ocHoBe coorlromeHr{ft (2) - (5) ,

paBJrara.fl sin 6 u cos 6 s prg Oypre uo $yuxqluu Eeccenx, [orysLIM cJreAyro-
qee Bbrpairrenr{e AJI.fl troJlflpl{Barlurl Ha oripeAeneunofi AJII4He BoJIHT,I:

p(r):-#q+8
I{s (6) crreAyer, sro xpoMarl.rquocrr, 3OM n AaI'IIloM cJryqae IIa I4BI'vIep.rIeNIyIo

troJr.Epr{Baqtrro He BJrn-fler. ,(onycru\{, qro V o (L) u 1o (f) He BaBr{c.rlr ot L, torla
)'2 )'1

p:\ p(t")d'x:-vnl 't?"

r, 1o 
), cor el '

(') /

(4)

(5)

(6)

(7)

T. e. I,rBMepeHHarr troJl.rrpr,raallu.rl B rtrrlpofioft cuenrpa;rrnofr o6.uacru (1,, - l,r)

6yger racnanrerra B /c pas, t:gc k: t al"/"otel. Irlccne4oBalrue Ita;ur6ponounr,rx
),.1

HacaAoK troJrflpr{Merpa ItAO [3] garo cJleAylorqrre BHaseurfl !,tn lt: ke -: 1,007 tr lty :1,003. TaHult o6paaolr, BJTI4.ETII{e xpoMarurllrocrw }ul4-rtac'
Ttrr{oR .flBJr.EeTc.E TaR}ne Eecyq,ecTBeErrbrM, ra r ganrnefimeM orlo }{rlTl,rB&Trc-E
ae 6y4er.

f(an nu4no r.rB Brrrpax{erunx (2), upz Qo;a 0 xponrarl{quocrb EOM nplllro-
Ardr r( trpocaquBaruro rrasefisoft uouapraaq[rl rra ocnossoft qacrore r, r. g.

p - - fi <t"r- rr) * K sin 2off ,

TAE

K* Jr(nl?) l1@7)

I 
J r(nlz) (/n (er) f 2-r, (e^)) * /, (s),) (l o@112) + 2Jz$tl2))

Benraqr,rna AotroJrHr4rreJrr'uoro $aaoBoro cABr4ra 81, BoBHr{r(&rculelo Id3-3a xpo-
Martr{rrHocrr{ 3OM, oup,eAeJrflJracb uB ycroBtrf, rrro

6^: # nf;rus[In (10)

(no - uoa${rdql{errr trpeJroMJreHr4g o6r,rnnoeeuuofi BoJrrrLr, 7"63 - oJrer(Tpoorrrll-
.recfiufi Hoa$$raqraeur, Uo - rrarrprr?neulrocrb aJrerrprrqecnoro uo,nr) panrro rt/2
4na f.11 :4300 A u X,.11 :5300 A-qeutpoB troJroc B v V.Ilplr olrulrc"re-

I

i
trj

(B)

(e)dx.

1 Buuss[er4,qJrerra c Qo ua crrran nanu6ponxu 6i" ltontuo trpaxTusecftlr BcerAa nperie6-
perrB, rloroMy qro, Rar( [paBtrJro, Qo 4I o.
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.rir,r],r 61 yqr.rrbrBaracb 3aBr4cr4M.o(,rr, 7,0 [7] v 165 [B] or 1,. Pacuertr 4am,r, trro

KB : -0,0098, Kv : -0,0145, (11)

I{a (8) cJreAyer, sro BeJrr,rqlIua trpocarrrrBaroqeftcfl rlrHefiHofi rro.rr.sprrsar{rrn
p7 SitB],IcuT Tafiilte Or IIOBI,IqIIOHHOIO yrJla 1 0 : 135" - 0 traAalotr{ero Ha
OON{ nuneftHo IroJrflptrBoBa}ruoro rraJryqeHufl QolI o, Iloaroir.ry K0 : K sin 2u:
: -I( cos 20 6y,qer unreu, cJleAyroqr4e BLIaqeHr4n n B w V:

I(B : +0,0098 cos 20, (12)

I{v : +0,0145 cos 20,

tr{, arra.fi BHaqeEEe QolI ow 0 4nn uccreAyeMoro o6r,enra, JrerHo troJryqr{rr, BeJrr4-
suHy

Pt: Ko +'
2. PaccrrrorpuM retrepb BJrrfflrrrre omz6on B rocrapoBr(e 9OM, aaftilroqarc-

r{r'rxcfi B rreroquoft naaulruofi oprrerrraqrru oceft HpucraJrJra u troJrflpuaaropa-
aEaJrtrBaropa tro agr.rMyry (uo4 yrJroM q : 45") r4 rreuapaJrJreJrrrrocrr{ Z-ocw
3OM orrusecnofi ocr{ rrysxa, ]ra r{BrfepfleMyro Beruquuy KpyroBofi uolrpr.raa-
I{rrr p.

flycrr yroJr MelnAy neo6r,rxuonensofi ocrrc 3OM tr ocbro [pouycxaHr.rrr
troJlflpu3aropa-aIlaJll,ISaropa q : 45o * Ap. Tor4a B pelHtrMe 3atrI,Icu cl{r'-
Ha"rroB xpyronoft uoJr.rrpr{Bar{r,rpt u xarn6poBnr,r trr{TeHcrrBHocrb rlaAaroqero
na (DDV cneta 6yger paBrra

Ip :'lz [.Io * (cos 2Acp sin 2o cos 6 - sin 2Ag cos 2a)Qo *
f cos 2Acp sin 6.7s1

u
I ":rlE (1 - cos 2Ag sin 6)(10 + cos 2y.Qo).

Itpoue roro, rycrrr yroJr MelKAy Z-ocr,to 3OM z ocrm tryqna \p + O. Tor4a
BcJIeAcrBr4e ecrecrBerrHofi auuaorpou[rr KprrcraJrJra Me]r{Ay o6brxnoseurbr}d r.r

neo6r,rxHoneEHr,rM ryqaMu BoBrrr.rnaer HeMoAyJrr{pyeMafl AotroJrr{ureJrbEa.rr paB-

(13)

(14)

(15)

rocrn {aa

A61=+ry!#no,
n;

(1ij)

rge I - AJrr{Ha tryrr[ cBera B HpncraJrJre, notrn, - noa{{r{qr{eHTr,r [peJroMJre-
nug o6r,rnuoBerruoro u seo6r,rnuoBeuuoro ryqa, T. e.

^ ln \o^ : (; f er)sin orl f 461. (17)

FIa ocuoee coorrromeErrft(L4), (15), nonaras Qo (/o B cryqae 1., uony-
qr4M cfleAyroqfie Bblpa]neHlrfi AJrfl czrrraJroB:

6ie : 7 12 cos 2Ap [- sin 2a (C1cos A61 * Cz sin AOi) Qi, *
* (Crcos A61 -- Cl sin AOr) 7ol

fr
4

6i" : + cos zAq I- Grcos AOr - Cl sin AOr)l 10,

T. e.

. vn,^ .\ 6^ |'Cr"orA61 *CzsinA01p - - iita,, - rr) * sin 2o. f \ A*;tq=7;1;76 ar,,
).1

1 B anea,qnoii rroJrrrprrlrerprrr,r .yroJr 0 orc.rlrrbreaercrr lporr{B qaconoii crpeJrr{r'r, ccnr,r na6;rro-
[&T0JIL cMorpr,rr r{a 3BetsAy, or ira[paBJIelrrr{ Ha oeBep B aRBaropr,raJlr,uoii cr.tcTeueHoopArl-
IIAT.
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06

40f

40{

402

/
-402

-404

-4 //6'

r[e

./0 /J,f /nll'g

Cr : .1, (nl2).1, (e7') Qt I
V

cz : Jr @12) (J o (u^) -l- 2,1, (e\)) * ./r (er)(/ o @12) | 2J, (nt2))

I{an uuguo rIB BLIpa}I{enur- (20), rrerorrrrarr BBar4Mr{ar{ opr{erirarlrrfi ocei.i
ItpI,IcraJrJIa I{ troJl.rlpuBaropa-aHaJll{BaTopa Ea rdBMep.rrelroft uo"uapr,raal{rlrr{ rre-
nocpeAcrBeHHo }re cHaSr,rBaerc.s, a HerrapaJrJreJrblrocrl z-owr ooM lr ocr,r cBe-
TOBOTO tryqHa BErBbrBaeT, OOBM€CTHO C XpoMaT[qHocTr,ro KprrcTaJrJra, trpoca-
qr,rBaHr,re runefinofi troJrflpuaaqurl rra ocHoBnofi sacrore. 3ra cropoua LCC-
er[$enra tIBJrrIercfl cylqecrBeHEb]M ucroqHr{r(or\[ cr,rcreMarllqecfirrx oruu6on
npI,I r{3Mepel{rll{ npyroBofi nonapltsaql{rr B rrrl{poHr.rx cueKTpaJrbrrbrx troJrocax,
troDroMy ee r,rccJreAoBarruro 6r,rro yAeJreHo oco6oe BHr.rMarrue. c oroii qeJrrrro
trepeA rxo4uofi 4nar[paruofi florrrprirvrerpa noMeqaJrcrr Bparqarcnlr,rftcn ro.rrn-
por{A, I{ ilpl,r pa3rrbrx tro3r{rlrro}rrrbrx yr.Trax perr,rcr]tr,rpoBaJrc.fi n r[ulrtpax B
r,r 7 notnnr,rfi curuax npyrouoft noJr-rrpnBarltrrr plcc. Ha6,,rrcganurrrec.fi rrpr,r
3ro1\{ 3Be3A},r r4}reJrlr IryJreByro nunefiuyro rroJr.Epr,rBaquro. cor;raorio (20), B DroNr
cJIyqae

3anr.rcrlrocrr, BeJlrrqrlrrrr LCC-oS-
Serta a or rloar'rql{0H}roro yrna 0
trpr'r rraAetirrr na 3OX{ 100%-noro
rraneiiuo rroJr.EprrBoBaHlroro cBera
r r[r.rr,rpax B (cnrronrra;r riprrnan)
11 Jz (lrrplrxolaa)

).,() e C, cos 46, + C" sin A0.
Pr,cc : sin 20,. _+ \ = d?\,to ) Czcos A6, - Crsin Ar51

),r

(22)

rle QolIo;-7. Ha pr,rcyrrxe rrpeAcraBrrerrr,r peayJrr,rarbr Drr.rx r,rcc;re4oaarurii
AJIfl OAHOTO U3 I,ICIIOJII,sYEMbIX B PA6OTE I{P}ICTAJIJIOB KDP: 116 OCII A6CqI,ICC
orrrorrieH nosrrr{rroHrrblft yrg{ 0, uo ocn opAr4Har - BerrrrquHa LCC-a{r[ex.ra
o : Pr-cc rrpu Qollo = 1. I{ax Br.IAHo LIB pr{cvlrna, },raxor4MaJrbrran BeJrr{qr,rga
l. o I cocrauser 0,068 n (lr,r;nrrpe,B (cunourna.n lrlnlra) lr 0,046 e tflr.nr,rpc [/
(rurprrxonan). Taxulr o6paaorrr, BHarr Arr.rr r.rccJreAyeMoro o6renra BeruqnHy
lr'ruefinofi troJlflprlsar{rrrr pl ra ee rroBr,rqr,ronur,rrl yron 0, lra pr,rcyirna }roiri[o orr-
peAeJrrrrr, coorBercrByrorqufi rtoaS{uqlreHr o,s u rrclpaBr,rrb r{BrvrepeH}rvrc r{lly-
f OByIO troJI.fIpI4BaIII{IO Ha BeJII{tIuTr! A1;p 1.

_ 3. 3{{errbr,.cBflBar{Ebre c r{Hcrpyuenranr,uoft rroJr.sprrsarIuefi. r.roryr 6r,mr,
o6ycnon.lrenr,r: a) pacnoJroxrerrrreM rroJr.rrprll,rerpa rre Ha r.naeuofi onrusecHofi
ocr,r reJrecHona, 6) HeoAlropoArrocrr,Io orrr,rsecxrrx csoftcrs uoxpr,rrr,rft Bepr{aJr,
n) uornpueaqueft cBera Ha nxoguofi 4uadrparue troJr.spr.rlrerpa, i) pa6oroft ,too-
JluMaqrroHHoft JIIrHBbr, croaqeft trepeA 3ONi, ran {aeonoft rrJ]acrr.rHrirr, u 4) rra-
JII{rrLIeM xocoro orpa}IieHrIfl or rlJrocnoro BepxaJra (n cnyuae BBeBAHoro trrar}rr.r-
rorpa{a). I4cxalrteuu.s, BrrocrrMr,re repBr,rr{r{ rrerbrpr,Mfl a$rlexrauu, cyrqccr-
BeHIIo MOHDIITe Tex, It I{oTopbIM IIpIIBoALIT rr.fITLIfi, IIoEToMy IIx yqeT Ii},IoeT
cMbIcJI JII{I[}, AJr.fI uauepenr.rfi C troJr.flpllMeTpoM, yCTaHoBJIeHr.rbI\I B rtaccetlle-
rroBcRoM dionyce- fIo-nu4rar,rolry, flyqmr.rM perleHr,reM upo6rer,rr,r yrrera LCC-D{-
,heryu B qeJroM 6una 6r,r rana.fr MeroAi4na na6nro4erlr,rft, xoropax rprrMeHxercfl
n o6r,rsuofi a;nenrpo{oroMerprrrr, flpu arolr BBeBAa cpaBHeur,r.rr r,rJr}r r,rcnyccrBerr-
rrr,rfi llctoqul{r( cBera AoJI}IiHbI I,I\,Ierb cxoAHoe pacfipeAeJrer.r]re aueprrlu trr .rrrr-
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uetrrofi rroJr.rrpr.rBaqr{n, raxofi }r{e, Har( r{ y r.rccJreAyeMor.o o6r,ertra, BeJrr,rq}rrrLr,
I,I IIyJIeByTO fipyroByro rroJrrlprrBar{r,rro, qro IlpaRTr{qecKr.r TpyArro ocyqecl]Brrrfo.
O4Iraxo IIccJIeAoBaH[e prAa craHAapr]rbrx BBeBA c 6orr,urofi ra uynenofi Jrr4r.reft-
noft uonapuaaqraefi troxaaaJro, qro rJraBnoft npnunnofi LCC-o{clenra rrprr r.rB-

MelleHr.r.rrx c noJrapr.rMerpoM flBJrrrercrr xpoMarr{qHocrb 3OM u rrenapaJrrreirb-
Lrocrb Z-oclt Hpr4craJrJra ocr4 cBeroBoro [yqxa, MeroAr.rna ysera noroprJx pac-
cMorpeHa n uyuHte 2. ,(ono;rurareJrr,Ha.E ?rre oArroBpeMer{Hafl perrrcrpar{r,rf
BBeBAr,r cpaBr{eHr4fl, orneuarorqefi rforonrerpuuecHr{M rpe6onanranu, c rrytrenoft
nrauefiuoft r,r npyronofi rroJrrrpr,raaqr,refi noanon.ser elle 6onee ro.ruo ysecrrr
LCC-a{{exr.

,lfr.rlcpitrypa
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IIP OE;-IEM bI OC B B IIIEIII4TI P EtrIETltI4
IIPII CITAHIIPOBA TII4II I{3O BPA i[{DHI{fI COJIH I]A

l{. Il(rnror
(UIIC3() AII lAP, llorcriar{)

B florcgaue, B coJrrrearHoft o6cepBaroprru <Barrns 3firrmtefirruD, Aci.icrByer
AByX3epHaJrr,rrafl cHar.rrrpyroqaf cr{cre}ra, IIpeAJroirierrrra.fl iII,rnI,rrrrcro}lou
(1908). B nefi lrcrroJrbayrorcrr ARa BepxaJra, r(oropbre ycralroBJlcrrbr ran, arro

BCefAa oc'farorc.fl rrapaJrJreJrbrrbr Apyr Apyry. flyreu coorBercrByroq,efo rroBo-
pora Bceft crrcrer\{Er l\[omHo troilyqaTb trpor{sBoJrbHoc napaJrJreJrbrroe cMerqerr[e
IIyqHa ilyqeit r{ TeM caMr,rM ocyqecTBJr.ETr, }r{eJraei\foe cHarrr{poBarrr{e. AeTaJrr,-
rroe ollucaHue pa6oTbr cr{creMbr AaHo Jlr{Br{Hrcror{oM. I4uerorqaxca n florcgaue
cucreMa rrpeAcraBJrer{a Ha puc. l. flyuon Jryseft uaAaer cHarrara Ha 6oJlr,r[oc
BepxaJro (Ml ua pvc.2;50 ttar, X B0 u,at), tronaAaer BareM rra l{errEmee Bcp-
trato (M2; Q)20 un) rr, Haxor{eq, qepea BxoAHyro qeJlb S - IIa I{oJlJrtrMarop
C cueHrporpatfa. C[creMa Bparqaercr Bor(pyr [Byx BBar{Mrro ueptreul1rlxy-
JrflpHbrx oceii, IlepeceHaroq,r4xc.E B cpeArrei.i ToqHe noBei]xHocrfi sepr\ata M2,
Yer\{ rr ocyrqecrBJrflerc.E cHarrr{poBaHr{e. lloAo6rIaE crrcrervra r{cnoJrbsyeTcfl, rra-
rpr{Mep, B rrarropaMr.roM Marrrr{rorpa(re Cu6tr{31\{I{PAHa s I4pH-vrcxe.

B raxofi crrcrcMe cnauflpoBar'rrrfl Ha rrpaxTrrHe BoBrrllnalor Irer{orop],Ie
trpo6flerfbr, cB.flBaHHr,re c ocBerq,eH],reM perxerrrr crrcnlporpa{a, Hotopnre }Iolli-
HO trOrrflTr, C UOMOIqbTO p]/IC,2,,(elO SanlrOqaeTcrr B TOM, qTo npn lra6JrroAe]lr{rl
IreKoropofi rosltu corrrerlHoft troBepxHocrr (notopaa uso6paiHaerc.fl Ira pac-
crotl]:..rrr r or rJraBHoft ocu uncrpyMerrra) cpegullft flyq IIyqKa o6paayer c lJraB-
Hoft ocbro yroJr (p: rl F, rAe F - {onycuoe paccrorr}ulo rJraBlroro o6texr:r,rna
I{Jrr{ rJraBrroro sepr(ara o renecHona. IIpu aToM cKalllrpyrcqafl cl{creMa rloBo-
paqtrBaerc.s or cpeArrero troJrolr{eHr{fl }ra yroJl q, : rl2d,, rAe d - paccro.flIlrle
Melr{Ay cnarrr.rpyrcrqrrMrr BepHaJrauu (300 iltn,Bllorcl\aue). B P€ey16.ota rapa.rr-
;rreJrbr'ro cneqerrnr,rft rryqor Bxo[rrr B clrer{rporpa$ uog yrJro]ll g I{ rJrar}Iloft
ocrr, trt uprr 0ToM B KoJIJrr{MaTope qeHTp cBeroBoro tr.ffrlla IIa pcrlrcTnc cMc-
ulaeTc.fr Ha BeJrrrrrr4Hy

I
ll - fr+ (<ouru6xaoceerqeur,rn>),

r11c I - {onycuoe paccrorrrrlre I{oJIJI}rMaropa. flpu ero}I [pe4noiraraercrr, qro

lua{pamra HaxoAr{Tcr B rrJrocKocrr{ rJraBuoro o6'bexrusa uJIIr rJraBHolro
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Puc. I. O6nqrrii BxA cfialrrrpyrcqeii cr'rcrelrrr contre.rnoii o6cepBaropilfi n florc4aue

f
d -- -1

Pll,c, 2. Ocnclrlcrrttc poilrerl{l{ [pII ]Icuo,rrl3oBarlrrr AByxBepHarr,nofi cl{aur,Ipvroqeft crrcre}IEr

3epi{aJla reJlecKorla. fiarec ylta3r,IBaercfl rra rreHoropr,re Bo3Mo]rtHocrr{ ycrpa-
uclrprrr (omr{6Rr,r ocBetrIeHlrfl ) pelrernr{.

IJpocrefiruee perueH[e BariJrroqaercrr B ToM, rrro lli4adrparMy , ycrar{aBJrrr-
Balor I.Ia paccrotlllr{I{ .E nopel rJraBrrl,rM o6GeKrIIBor.r r,rJ]r,r rJraBHbrr{ Bepr(aJro}{
TeJIecHoIla (puc.3). B orou cJlytlng ire Bo3Hr{r{aer orrru6on, cBrraarrur;rx c oc-
BeqcIII4elI pemeTKl,l, rlo trpII I{So6paiKeHI{r,I r{Crrorrr]Byr0rcfl paBrlbre yqaornr,r
rJraBlloro o6r,eHrr.raa r{JIr{ rJlaB}roto BcpnaJra. 3To pcnreHl,re, trpu I,IctroJIbBoBa-
Hr{r{ r.rraBHoro sopnaJra (uc o6tcxrlrBa), Boo6qe roBop.fl, oceHb JretHo ycrpa-
rltI0r oInI46HI{ (ocBetqcHr{.fl). A ilprr rrcrroJrrr3oBaHr,r[ rJraR}roro o6renruBa aro
pemelllle e 6orr,]xl{rrcrBe cJryqacB ocyqecrBr4Tl ]IeJIbB-Fr, TaH HrlK qeJroora'rl
o6rt.ruo pacnoJloll(eH 6nlrano or o6bexruBa ra 4lra$parMa He Moine:r 6r,rrr, ycra-
rroBJIeHa IIa paccToflrl:,Ll/T F OT r,relo.

fipyrax Bo3Moil{Hocrr, BanJrroqaercrr B rrpr{Meuerrr{[ AotroJrrrr,rreJrbrrofi Jrlrrr-
sr,r 1, uepe4 cxaHrrpyrcqefi clrcteuofi (puc. 4). @oxycnoe paccro.rrrrr{e Fr erofr.
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Prc. 3. Vcr:paneurre lrerroJlrroro
o6t,enTnsoilr

/1'12 /t1/ S

ocBelr{e}rl{fl pcrtrerr{rr pacrroJrot(erruelr gnarpparubr nepel

L h/2 fi|l 5

Pvc, lt. Vctparrenr.re HerroJrlroro ocBelrleIiLIfl pelxerfirI rpIIlrerleIItrclr Aotro,rrIIlreJrLIIoro
o6r,efiTr,lsa rropeA cr{atlirpyroulell ortcre,troii

Jqtqtutrubtt't i
tputlc Luf,/r/eMb/

o0b?nmu, u
.tt/txotto ,t?//

,itf = /27(/0 i//d)

Jqtqer tnult'aui
, ooiluc cl/6mt4ht//eryuqHb/u i[ocrmuE n

Qo4gc Uob?tmu- Je/nonu /rl/t/H2
f=/400//J[) f"q1=27600/2,t6)

1(eto
zcp=si6

Puc. 5, T:lornrii BapIraIIr [Byxaepr{aJrt;floii crtarlr'tpyrotqeii cucteurr

_-r---ts _ _-.--'
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JIrIIrst;I AoJrliillo paBllflrbc.E ee paccrorrur.lro or riraBlroro o6.texrnsa. B erolr
cJryqae BCe cpeAr{r{e Jiyriu trpr.r npoxo[i[eHrrr{ qepeB cHaHrrpymqyro cr{creNry
ocritlorcrl [apaJIJrerIbrIbIMI,I uraBHofr oclr relecxorra r,r ]re flopoiii4aror <omll6ox
ocBerqeHllf ). Hegocratnolr BAecb fIBJrrrercE neo6xogl,ruoc.tr, rrpr,r],rerreHr{rr
Aolloirrrr{TeJrrrror,i nnneu tr yMeHrrrxenue o$sexu{Brroro {onycuoro paccrorr-
rrux F ry I{Hcrpy},rerrTa.

Ifecxonr,rio rrBMerler.rHr,rfi aapr,Iaur BToro pemelrrrlr cocror{T B ToM, qro Arfl
noryqeHufi eroro )Itc erftfeHra Irplrrlerlfiercrr rrc AorrorrrtrreJrbHarr Jrr{HBa, a oAHo
rlJrocHoe 3epfiano saNlelrrrerctl ctfepltuecxlr,v. flpocrrre reoMerpr,rqecHr,re coo6-
pa;ricHr,rfl rror(a3r,rBaror, qro aro c(tepuuecKoe scpnaJro AorririHo r{N,rerr; {oxyc-
floe paccrotlHlre, paBlroe rloJroBrrr.Ic paccroflirr{rr or t,lraBHoro o6tenruna. llplr-
qlllra B TolI, qro aTo SepHaJIo IroABI,lTlifIO, Ir Ilpll pa3ilI,IaIHbIX paccToflIII{fIX/CBe-
ToBoro tryarna o:r tnasr.Ioli ocLI l{}rcrpyMeHTa l,IctroJlrrayrorcfl pa3Jir,Iqr.Ible rracrr.r
Bepr{aJra M1. IIpu aro}r ran}r{e noryqaercrr ynoporreHre a{{eHruruoro {o-
I(ycHoro p accrofl lrr.r.E r.rrrcrpyMeHra.

tIro6u ug6anlrrsc.s or Hegocrarr{a - yxopoqeulrfl assenrnnuoro {oHyc-
HoIo paccroflrrr{fl prHcrpyMeHTa, Moirirro B HacecrBe BToporo aepxata M2
cr{creMbr cHarrrrpoBaHr{fr r{crroJrr,SoBarr, BbrtrynJIoe c{epr.ruecHoe SepKaJIo.
Ha puc. 5 upegcraurerra ocyqecrBJreHHa.rr n rlotc4aue cr{crella. f;[isnrrft
o6rextnr ulreer rfoxycHoe paccroflrrlre 14 000 JlrtL, r\oropoe yxopaqlrBaercfl
6,raro4apx repBoMy c{eplluecnouy BepHaJry l,[1 ({oxycuoe paccrorrHrre
+ 8500 u,n) ryo 12 700 ux,. Csepnqecnoe Bbrtryr(rroe Bepr(arro M2 ($oxycnoe
paccro.slrl{e -850 ant) o6ecuesnnaer 3Harlflreilbrroe yBeJrlrqeHrre a${exrunuoro
{oxycnoro paccro.rrHlr.fl - uo 27 000 nn,. Ha pr.rc. 5, napn4y c pactroJro}r{e-
nraeu $oxanbIILIx rloBepxuocreii oJret[eHToB cr,Icreil{],I, fiptrBcAerrlr s crto5xax
pa3r,repbr Bosr'roirrr{oro nao6parrieulrx Co.unqa. l1pu oEpeAeJre}rr{u {onycnux
paccroaur,ri,l yqrer{o, .rro 6ren4r.rpymqa.s glra$parma ycraHoBJrerra npu6nlralr-
TeJrr,Ho rra paccrorrurru 3000 il,tL rrepea o6T,crrr.rsolr.

flplr r,rcnonrBoBarrrrrr c$epruccxoro BepxaJra, oco6errno rrpr{ ero srieocenofi
ycraHoBRe, BoBHIrHaer Borlpoc o6 r,rcHanteulllr r,rao6parxerurx. IlpegJroxterrHafl
crrcrelra trpocq[TaHa [prr caMr,rx ]reBbrroAHbrx ycJroBrrEx (eueocerofi yroJr
13'). IIpu aroll [oJlyrlaercrl, rrro N{ar(cutr{anslrr,rri Ar,raMerp Kpyir{Ha paccetrt:arr
n {oHyce paBerI 0,Ll .u,at, rrro coorBcrcrByer 1",5. Ilptt Harrrrx NrarHr{rorpa-
Snuecxux rra6.uro4enr,rnx 6epercn BxoAHarr trIeJrr, cuer(rporpa$a B ABa-rpr.r paBa
urrrpe, .reNr rrar,r6oree ne6Jlaronpr,rRrrruit /(r,raMerp r(pylnHa paccer{BaHrr.E, TaK
rlro trpeAcrasirelrnbrl,i IIa prlc. 5 naplraur onrlt.recHoii cr{creMli BrroJrr{e yAoB-
JIe'rBo prrer rrocr aB Jrerrrll,rlr rpe6oa alrrTrrM.

Jllrrepar:!rpa
Liuingston W. C. Appl. Optics, 1968,7,425; Kitt Peak Nat. Contrib., N 271.

-},CT.,\I{OIJH,I @OTOCJIB}I{EI{I,Ifl I,I ABTOMATI,IqECI{OIO CT(AHI{POI}+\Htr{JI
143O B PA}KDHI,I fI COJIHIIA

C. I. lioprnnri
(Cu61l3NIi.lP,\I{ CCCl))

IlpaHurna troKasbrBaer, arro AJrrr ygeplriaHlrE r,rao6pameuuR Cotruqa c nr,r-
coxorf TorIllocrIrro He[ocraroquo tqarenr,rroll IocrtrpoBKrr MolrrtrpoBnpr rI
trpeqr.rSprorrHoro qacoBoro BeAeHr,Ls TeJrocHotra, u6o aruocSepHbre BoSt{yq,e-
ur,rr, rtore6arurg 6amnrr troA geficr.rlrelt Berpa rr nporpeB 6aruuu rr o[Trrnlr
rrpr,rBollrrr n cnyuaftnrrM cN{erqeHr{n,r,r r,rso6pamer.rua Conuqa U,,21. ,{;ra xop-
peI(qrII{ a'r'ux clteqeuraft tr{Horr{e rrccJregoBareJrrr r4crroJrbsyloT Sororngr,rpo-
BaHIIe [2, 3]. Texuu-recHne nprteMlr ero ocyqecrBJrerrrr.E paBrr4qr.rbr. Oco6en-
Hocrrrlo olrIcI{BaeMoft {otoru,4upyroqeft ycrarroBnr{ .EBJrflerc.rr BoBMo}nrrocrrr

160



Puc. 1. O6rqr,II1 llrrA rtoopArl-
rra'rorreTpa

aBrot\,rarr{qecHoro cr(arrr4lloBa}rr,r.s rrSo6pa}IteHufl coJIHqa c oAHoBpeMeIIHbIM

orIpeAeJIelrl{ron g"r,up"orJi*ioopl'lrat X, Y llccnegyeMoro yqacrxa Co;ruqa lr

"o"ru"ouor,nuo 
puOoro c ,Irn,ir1iouoft uu{opr,raql{orlllo-r{3Mepnrent',oft cl{crc-

rtofr na 6aae 3B['I [/l].
B cocraB tpororugupyrorqefi ycraHoBr(lr Bxogrr:
t) HoopguuaroMerp;
2) alcx'lpolrnr,rfi 6loH yrrpaBJIeHr{fl;
3) r,tcuonunreJlbHbre lt"iui,"l"u', ylpaBJlflrotr\uc [o ocflrl o/' r'r 6 [ouo,,-

III{TeJIb}ILIM BCpKaJIOM II0JIOCTaTIIOI'I yCTaI{OBI(II'

Itoopgrnarbuerp (puc. t) cocrou'r. r.{3 trJro'\aA,nr{ c s*paHo}I, I{a Horollbll,r

HaHeceHa trpflMoyroirr,rras cmcrelta HoopAI{HaT I{ ycralloBlenr,r tforoupl{O1\{HlI-

r{r{ CJreArrq,eft cucreuu. Ha anpau upoexrupye:rca uao6pa}IieHlle Co'rluUa Ao-

rro.rrHr4reJrbHor,l cllcremoft reJrecHotra. Png upuullH Bl;r3r{Baror pallrllqre B fI]l-

Kocrr{ r(paeB uBo6patrteHun Conuqa, tlro trprlBo[l{T H crILI}IieHI{ro rosHocrl'r

rtr[rrpoBaHtrfr npr{ ycrarroBr(e rftoroupueuullR0B I{a [porlIBoUO"rlO]Ii]IbIx Hpaflx

i*]Oiu^."r, ionrrrtu. B onllcrreaeMortr upn6ope (totoupuenurl*l. pacro"rro-

;fieHr,r rra rrpuro rrodlu*rn* CoJrHqa c qeHrpaJrbrlbllvl yrJror{ 90'. Oulr ne-

qyBcrBureilblrlr H ,aMeueHl'{ro trpKocrr{ B rxr{poHllx UpeAeJrax' c uolrouli',ro

-u"orur* ABr.rraTeJreft trJroqaAr{a c sHpaIIoM trepeMelllaerctl B AByx BsaI{}IIIO

[epIIeI.IAIIIIyJIfpHbIxHaIIpaBJIeHIIflxoTHocI{TeJII,HoocHoBaIII{flI{oopAIII{aToMeT-
pu. Iluouoo *o'op^rrru, BaAaerc, KoHrIeBr,IMI[ trepefiIloqareJlflN{I'I. I-{eUa 

^ene-
rrr{rr Ha KOOpAI{HaTI{ofi Cerne Co9TBeTCTByeT Iuary Itral'OBoro I(BIlr.areJlfl I1 paBI{a

itig i* (0",7 uv", ua r'rao6palr(elllll'{ CoJIHqa)' VcranoBnazno-opAl{Har u sflcJra

ItraIoBcI(aHI{poBaHI{.EsaAaeTc,BctryJIbTaSJIcHTpo}IHoro6nonaytrpaBJlellllfl.
llcuo,,nrareJrbHbrs- V"ipof"rru $oro"rgo [pelcraB.IIfrror co6oft roqHble

Mexalrrr,Mb* oouuorrio, b6uarrarrri cxopocrr, orpa6otxu oru,r6nu paccolJra-

,ouurrr, 70"lcen c florpelIlHocrr'ro 0",1' VxaaaHHyro^Toql{ocrr' He cJleAyer

[yTaTbcToqHocTbloy[epHaHl{flHpanlrao6pa}Itel{I{flCgnuul,HoTopaEsaBI{-
#; ;r. oirro"r,, $aHropou, onpeAeJrflrourxx Ha{ecrBo u3o6pa?He,rrfl 11 pcaJrbrro,

rpu oqe,b ropo-r""|;;;;;d";-6'rroseuun, NlolIter 6r'rtr' paurta t "'
-' p.;;;;prq", ,{d""rrriio_"r, sorocnexrenr{fr rro*asarra, qro noJre6a,rrtr

or*ro*rrr* r,rao6paitren lrn Conuia 91 saAalllloIo IIoJIo_,I{e}IIIfl [ocrIIIalor
-Ft" upu cftopocrr{ 

"rpo?orr**20"lcen'Bperiln 
nm6opxu lroSroB paBHo 0'L cerc'

3-anuci Ho;re6anuft npa, nao6pailieltufl Conr'rqa c BLIHJrroqe,1Hblrt u B11;1roceHHE'IM

tftotoru4olt rpI{BeAeI; iru p49,.2. Ha pr{cyHne BrI[Ho' qro Hore6aHI{E c trcpro-

nou t2 ce| rn- u*orrryAoft 10", HorOpnte 6r,rlu cIeqIIaJILIIO CI\IOAeJII{pOBa}IbI,

ycrpaH.rlrorcfl trpl{ Bxrloseuull cporouaga'
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Puc. 2, Sanncl cMoAeJrxpoBarurnx nole6airr.rir ripar uao6paxrerrua Conrlla 6ea tforocre-
tr{elrr{-fi r{ c Br(Jrroqetruor:i clte4rrqefi cracte,lroii

//pa!,n

Btttttoyelat
pszucn!04// //,

n0 Jaqa/////)r'/u
ua,tt/tlu .("

Puc, 3. tlrynnqnonaubrrafi cxeMa DJrer{Tporruoro 6noHa yripanrerrr.n
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(DyunqllouaJlbga.fl cxeMa sJlenrpolllloro 6roxa yrpaBJIeIII'IrI SIJV upune-

Aer.ra rra prac.3.
EriOX yupaBJIeIII4fl COCToIIT I{3 peBepCI{BIII,Ix ABOI{qI{I,IX II AeC.flTI'lcHbIX

cqeTquHoB, trpelHaSl.raqelrHblx AJrg xpaHeHufl BeJIuquHI)I cl\fetqe]Ir{fl tro ocflI(
X yt Y tro3r{IIUOHHo-qyBCTBLITeJIbHbIX rrpIIe}IHTIKoB oTIlocIlTeJIblro I{eKOTopolo

IroJIolI{eHILfl, trpuEflTOrO 3a IIyJIeBoe; CxeM' O6e0ue'rugaloIr1llx aBToMaTuqeCKoe

c1arrr{poBa}rr{e u3o6pax{orrr{fl rro oc.EI\{ X u Y; cxelt r{3Me}Ieull.fl AJIr'IIlbr pa3-

pe3oB, Cr(Opo0reft cHarrtrpoBaHr.rfl r{ rrHrepBaJla MeiI{Ay paspesaMlI.
'--bEy pu6oro", c.rregyiorqrrrr o6paaolr.-Or regeparoparaxrosofi qacrorm -1

napa, grrrrerr, 2 uocrylaror rrMtryJrbcbr Ha AUHaNII{qecHlrft tpupep 3. Bx,IIro-
qeHr4e AI1lHaMI,IqecHoto TpI{rIepa ocytrIecrBJlfleTc.E c tryJlbra ytrpaBJIeEtrfi ITJIII

OT HOHqeBbIX IIepeI(JIIOqaTeIeft Ha ROOpAIIIIaTOMeTpe, a BbII(JIIoqeHI{e - Cxe-

Moft coBrrage1::lrrr 5, OguorpeueuHo C BItilIOqelII{eM AlrHaMllqecxoro rpl{rlepa
ocyq,ecTBJr.frercfl ycTaHoBr(a rpr.rrrepa sgar(a 7, xoropr,rft saAaer BEr6paHHoe

rra[paBJIeIIr,Ie [Bl{}fieHtrn' ,flecmrnunufi penepclBHBlft CqerctrIt 6 cocrout ua

qerbrpex AcI(aA, Hall{Aafl IIB KOTopLIx IlMeeT t0 nr,rxOgon, CoorBerCTByIOq,I{x

,{"{pu" 0-9. JLo6ofi ,u srrxo[on uepea trepeHilIorlareJll, saAalorq,uft_uucno

trMnyJI6COB, Moll{er 6r,rrr, lOlnnlOqeu R Bxo1y CxeMbI CoBtraAeHIIft 5' Buxo4-
HEIE I,IMI]YJIT,CbI II{IIAMUqECftOIO TPI{ITEPA trOCTYfiAIOT HA^BXOA PEBEPCI{BHOIO

ABOII{qHOIO CqerqIIKa 8 lr uepea cxeMbr coBtraAel{uft I a 10 Ea OAUE tr8 BXOAOB

6"p"n*""ur,rfi cocrosHr{er\{ rpurrepa auaHa) cxeMr,r yupaBJIelrufl pa6orofi ila-
roBofo ABI{IareJlfl l1 u:aartoUt pe-nepCurnOr6 Aegflruquoro Cqerquna 6' Oull-
CarIEbIft yBeJI O6eCleqI{BaeT BLIBoA I'I3O6pa1r1enufi COIHqa B IIOJIO}I{eEUSt 3a-

IarrHoe trepeKJIIoqareJl;IMI{ peBepCI{BHOIO IgCETI{IIHOTO CqeTqIIHa. flepeMetr{e-

Hrre rroABnmHofi flrorqaAgr.r HoopAr{HaToMeTpa o1'paHuqego KoHqeBbIl\[I{ 1rCpe-

HJrroqaTeJlflttm 12 tt 13, tpvt SaMLIfiaI{I{I{ I(oTOpbIx^HatrpaBJleuue ABIImeIII{rI

roABr,IiI{Hofi IIJI6Iqa[HII LlsMeg.rlercfl Ha o6parlloe. ftouqenoft uepexlrouarels
iZ',' *poon" Toro, c6pacbrBaer B r.ryJrr{ tror{aaal{Ilr cqerall{KoB r'I fiporraBoAllr 06-

Iq,ylo HaqaJrut yro 1'c,u'roBHy (I{a cxeMe He lror(aBal{o)'
B pctrtulte isroN,Iar'flrlecroro CI(aHI4pOBaHUA UaO6paxrelll{fl CoJIEIIa B IIe-

Csruqnuft CqeTTIIIK 76 aaur.rCrrBaeTofl qI'ICJIO' CoorBeTCrByIOq,ee BbI6paHrIOft

AJrr{rre pa3pe3a. Bxogr,r cxer\{br coBtraAeHr{fi 77 coegwnetbr c IryJIeBbIMrr BErxoAa-

Mrr [eHaA CqeTqII11a, II9BTOMy Cpa6arblBaHIIe CxeMbI IIpOuCxOAllT, I(Or[a pa3-

rrocTb MelKAy qI{CJIOM, SaHeceHHbIM B CqeTqI{H' I{ qI{CJIOM IIMtryJIbcoB, IIOCTy-

trrrBrtrrlM I,Ia e1o BxoA, CTaHeT paBHOft I{yJIIO. fIOCle BRJIIOqeHILI Ag1raMuqe-

c1oro rprrlrcpa 14 I{MIIyJIL36I C BbIxoAa [eJII{reJIfl -15 uoctyuarOt Ha Bxotr

AeJrr.rreJr; -26 i ouuospeMerrHo Ha BxoAr,r peBepclrBHoro ABo1rqHoro B u Aec.E-

rr4qrroro 6 Cqer.IlrnoB qI{cJIa IIMtryJILcCB uo xOop4lruare X. I(or[a paallocrl'

Me?r{Ay BaHeCeHIIbIM B CrIeTq[R 16 'l1g1fiO1,r U IOCTytrIIBIIIUM I.Ia BXgA qtrCJIOII

trMrryJrbcoB cTager pannofi HyJrIO, Cpa6aTbrBaeT cxeMa coBtra[eHlIft -/7, nrrxog-

Irofi r{MtryJrbc Horo"pofi: a) Br,rHrrodaer guuaulIqecKr/Ifi rpl{rrep 74, s pea.yilt'

Tare sero IIoAaqaI{MtryJI},coB Ha BxoALI Bcex CseTquI(oB Ilpe1paq,aeTgfl; 6) Ue-

periJlroqaeT Tplmrep 4, noroprrft I{3MeH-EeT cocTo.Errl{e TpIIIIepa 3tra6a cqeT-

,r*OU X, r peayusTaTe qelo I{sMeHfeTC.E }IatrpaBJIe}Itre ABIII}HeI.II{'II Ua O6par-

rroe; B) qepes saAepll(Hy ocyqe-crBJlserc'fl 3atrIlcb qr{cJla' paH9e TryTg:"
[epegirroqareJrflMrl, B Crrcrcu1 16; r) BKIIOqaeTcfi AUHaM11qecHtrl4 Tpgffcp ld,
BbrxoAr{},re r{MtryJrbcr,r Ar{HaMr(qecfioro rpIIIIepa -/B ytrpaBJI.EIOr ABtr}ncrll4eM

u3o6patltegl4s IIo Y xoopglruare l1 Csflralorcfl cqerrll{I(aMtr Y B tt 6' tr'hruyn6C

rra Br,rxoge cqerqr{Ha 79-sr,rHilro.raer [rruaMr{xlecfiIrft Tptrmep 14, n peaynr'tare
qefo ]IaqIIHaCTCfl CI(altnpOBalI]'1C B O6parHOM IIatrpaBJIeHl{I'I uO HOOpAI{lta're X'
Tanoft pe?fiIlM troBToptrercfl Ao rex trop, trona B crrerquxe Y naxouurcfl qucilo

uMuyJlbcoB, paBr{oe paHee Ba^arr,oMi, u cpa6oTaeT cxeMa coBIIaAeIIlIfI 5,

loAHilrorreHHafi K cqeTql{Hy Y, noTopafl BHilIOSaeT AIIHaMI{qecHtre TpI{IIepbI

14, L8 Lr Bbr(rroqaer pellacrpaquro uu{opMaqlrrr'
'Yc,ragosxa tloroclerxeur{.g MO?r{eT trCtrOJrtSOBaT6C.E Rar( aBTOEOMHO, TaK I{

cosMectrro c qn,fpouo;n lrusopnraqlr_oHHo-tr3I\{eplIreJILIIofi clIcrel{oft (uI{I4C)'
flpu coouecr"o*' rrooouroourrry c III4I4C [poficxoAl{r aBroMarl{qecXufi upueu

rr perucTpaql4fl ltoop4l{Har I{3N[ep.BeN{oIo sJIeMeIIra CoJIIIeqHOro u3o6pa}Iieflutl
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ol{ItoBpcrltt'}Ino c perl{crpal{rreft uuQopNIaI{I{I,I coJrrrearroro llartrnrorp,rr{tl
tii, oI. JJIiJIOTICIIUC II BI{I{JIIO{OIII'Ie CKaHIIpOBaHIITJ CI,IIIXpOI{IIBI{pOBaIrO C BI1JTIO-
rrerrrrel,r !r Br{n,rlo{eHr{etll per[crpauurl 4auurrx. ItoncrpyxtuBHo ]I rOtI,lSCCHr1
$ororrArrp)rroqirrr ycralroBna c IJI4UC o6paayror o4rari tpr,r6op.

cre4yer trorrcrrrrrb, qro r.raJrrrqrr" o ,,uriooix X r,i y gnouunrrx r{ [ecflrlrrr-IILIX cqerIIl'IHoll otrpeAeJreIIo uclroJlr,BoBaHrreM ABolrqrroro RoAa AJIfi perl{crpa-
qI{rI, a Aecarl'Iqrloro - [,ilfi rIIrA]rHaI{I'II[ r{x reHytql,Ix HoopArIIIar lr y4o6noro
SaAaIrI'Ifl C rI).iILT& ytrpa_B_JIelII{fl trapail,rerpoB cr(aHrrpoBar{r.Ifr c [oMorqbro ACrtaA-
rrrrlx rrepeHJrroqareler,i. tr{cnonr,aonarJr,re oAHoBpeMerrlro AByx rr.rloB cqerqr,rr{oB
rrosBoJlr.lJr0 CAeJrarb antraparypy 6olee upocrofi, uelt oHa fiorystrlacr, 6r,t uplr
r{ crr o Jr b B o B a Hrr r{ trp e o 6 p a a o n ar e.n e ft r( oA o B .

Ilpralreueru're tllorocneAxlqefi ycraHoBKr{ c aBro}raruqecxuM cHaHrrpoBar.rrreM
IIOSBOJrrreT yryqIIIr.rTr1 trpocTpaHCTBCH]rOe pasperneHtre, aracrr{qHo aBToMarr,rsr{_
poBarb npoqecc Ea6rloAeHuit u teu caMblr{ cHrrarrrr, Herrpor{BBogrrreJrbHbre
sATPATI,I BPE}IEHII I,I YTYSIIIUTI, YCJIOBI{,8 TPYAA IIA6JIIOAATEJI,fI, A [PI{ PA6OTEc perrrcrpal{uefi Hoopgulrar B cllcreme o6pa6orxrr cr{l.rraJloB coilHeqrroro Mat-
untorpaSa tra 3BNI [7] o6ccnesrrBaercfr rroBbttrrerrHa.E rorrrrocrE trpr.rBrrar(rt lr
otreparrrBr.rocrr, o6pa6orHu.

n

,
J,
4.

5.

6.

7.

,rlnrcparypa
Dpeit, P., Jlgyrel P. Connc'rnl,lo Dflrrra. M., <1lrrp,>. 1g67.
S.ttputr .f . Corrre.trran arrroc{repa. I\1., <Mrip>, 1b62.
Howarrl R., Tannenbaut,L A. 5.,- Wilror.,I. ,44'. Solar pht.s., 1g68. 4. N B.Bo-pt)nrtt;-(,:' l.,,lpattu4n'uit^Jr. B..,.ocnn E. @. B co.: Horia" rn,irl;ri;; acrpoHolrr{r{,shrn, 4. Jl., <rHayma>, 1972, c. 41.
Ityatrttlors /t. A., Ityriun-|.^4., ctnenauoe_ B. E. B c6.: peay;rrraru ra6lrogeuuir lrrrccnc4ouuu.rrir.B lep4og ],lfCC, nnr. 1. l\I., <Hayxa>, I066,;. g0. -
Kycue4.oo-,[. A_. B c6.: P^e-ay.rr,rary na6.nrcgcrrrii,, ,iccr"4ooio,i1'r ncprrog IIICC,sun. 1. 1\l ., <Hayna>, 1g66, c. 88.
Fturaun I'.8., Mopoaoe A..M. B c6.'.\rccttoAoBarrrrfi ilo rcolrar'errr3My, aapoHoMurrrr $rranuc Conn4a, nun. 28. IU., <Ilayxa> ,-Glg, c. 187,

rrr[I,Ipyrolqllfr I4 CruHr4pyroilIr4ff ABTOMATLT
IOPI4SOHTAJIbHOIO COJIHEqHOIO TDJIIICHOTTA

M. I(nnaut
(Oocepuaropun ApI AH tICCp, OngpateeB, qCCp)

Vupanlcur're ropl{3o}ITaJrr,Hbl}r coJI}IeqrrLrM TeJrecHofro},r Orrgparcercroii o6-CEPBATOPTIU AI{ qCCP trPII I{3MEPEIIIIflX },IATHIITIIOIO rrON,E COJrrr,{; ,.A";c troMotr{bro tr,rArrp yrctqero r{ cH arrr,rpyrcrqer o aBroMaroB.
flr4upyrorqufi artontar, ncuorrayrorqna zs-iiri;";erpoBoe uao6panrerureco;rrHqa, pa6oraer c roqlrocrrrro r-!;i, ycJroBr,rrr xopo,.ero HaqecrBa u,o6-pairieHr{fl r'r 6eeo6ra-ruol,i norogr,r. rloapo6noe o"""u.iir. liurr"nu r.r Bcefr cr{_creMr,r uprtB('JICHO B [{ ].
Cnauupyroqlrfi anronta:r [2] uoaronaer cftarrr{poBar}, r,r,o6pa,{eune Connqa

19ryrry6,ryy yr.rrol'r K ocr,r BpaqLuun coruqa lr c.uro6ofi .r.opot'ruro B Ar,rara,o,e0',5-250'cerc-r..Arrrupa,pe'oB r{ paccro.EHrre Me}r{Ay rrr,rMrr BaAaercfl Ar{cH-per,o c rtraror,r 0",25. paauep cHaunpyel,roft o6nac"rn ,ru u""*. 
-C;;ril;;; 

;;;;_HIIqerI. B crlcre],rax r{ctroJrrrsvercfr arraJroro-u}rnyJIr,cHoe upeo6paaooauuec rrpuMelrerrrlelr maroBbrx ABr{rareJreit. 3a BpeMrr rpexnetlrefi'r*ari"yuruqm
crrcrcMri oHrr ce6r BrroJrlre olpaB4aJrr,r.

,rllrrcparypa
Kluana, ilull. r\stron. hst. Szechosl., 1g75, 26, N S, lg6.Kluana. Bull. Astron. Inst. Czeth"ri.,' rs?bl'26,'rv'0,-!0a."'
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Ilo SMoiltIJOCT b ttoMIrE IICAIII4II fI PItocTI{
ilPUI'l3MEPfiIIlIfl)iCOiIliEtIH['}IXtlrll'HItrTHLIXIIOjiItII

l'. Eaxnraun

(l IltC3q), .,\1I I'AI', IlorcAari)

B 6o;rr,rur,rnCTse MaIIII{rOIpa{lOIl }IaIHIITIIIJS IIOJIfl I'ISMcpfIIOTCfl C trO-

IIoqbIoAByxd)0y,I(oTop]rle[oJIyIIaIoTcBeTI{SItpbIJIbeBJIIIHIII{'pacIIII[peH-
nofi'e{r}exroM SeeMaEa. B upxyrcxr{x Marrrr{rorpa+ax rloJrflpl{BoBal{lra.E A0JIfl

0BeTaMOAyJIIIpyeTc,figJIeI(TpooIITI(qecl(trMMoAyJIflTopoM'BcJIeAcTBtreqelo
;;;;";; ;;KLr'o3y r{Meror trepeMer.rHyro r{ troororlulryro cocraBrrflrolq,ue. HoM-

treHcarlr{fl JryqeBbrx cHopocreft rrpor{cxoAtrr IIO trOCTOflIIHOMy rol(y, flpuseM

il:rittfitr CNIetr{aeTC.fl TaI(!IM O6pa3Onr, TITO6LI paBIIOCTL IIOCTO.flHHbIX TOITOB OT

OAyt II OAy2 6rura panua riynro. anexrprauecHl4M 6aIaIIcoM Mo]I{Ho Aocrflql)
6eaoulr6oqsoft noMleucar{flfi ryrleBoft cfiopocrll B IaIrHoM ArIaIIago]re 'flpl(ooru'
Ito"gu Dro [oJr]r{Ho 6rrrt srruorHer{o r{ trpr1 ApyI}IX flpI(OOrrIX, HaAo rlro6bl

o6a' (Dov ,*r.rrra o[uHafloBr,re xapar(reptrorr{nl[, ognaHo Dro lloortrraercfr
rorr"o npu6ruatlteJlbHo BLI6opou 

^rapu {DaV ua EeoHoJItHtrx cDDV ognoro

TtrrIa c troMolq,blo cleql{aJI}'}IbIX r{SMepeHl{fi.

flocne aroro ocraroqarrcf pueuocri {ororonor Me}fiAy [ByM.rr rp3V rrtotner

IrplrBecTr{ fi EeHOTOpbIrr.r ouru6nau n nyuenofi c11opocTu, a BMecTe c TeM IIeI4B6e7ft-

,O rI fi OUII{6HaM B ItOMtrOIleIITax Ma1I1I{THOIO IIOJLfi, SCJII{ I{MSIOT MeCrO

6onr,nrue SBIISIISIII{fI flpltocrtr trpl4 trepexoAe or Oorocseprr-H untgaM' NI6}HII6

trB6elnarr, arolo, ecJII[ [oJIfI uocroflIll{olo rona alepe3 o6a (DpV (6ealol]ullep-
cueq,eulra) B AarrHoM [r{atra3orre tr3MerreHtrfl .Epr(ocTII OCTaeTcfr iltr6o trocTo-

,rrrnoft, 111160, tro MeHbIrIefi Mepe' oArruartoBofi [JIfi [Byx ODy'
B o6cepraroprar caxpaMelrro IIIIH (,[auu, I97L) HaIIp.E]ItculI.E ]Ia lta-

.ogu* ;6;;. ODV n [orJrep-Beerrarr-arraJrtrBarope peryJrr{pyrorcfl raI{' qro6Lr

I{x trocToflIll{ble cooraBJlgrcIq[e TonoB ooraBaJll{ct' HerISMeIrgbIN[]L Xopolxyrc
puoorv 'AorrJrep-noMrregcaropa MOlriHO O6ecnequsaTE, B STOM CIyIIae B o61acru

6ee uoJreft [pr paBHLIx ypoBIIflx EpI(OoTII. JIprl erom rre IIoEB.ITflIorcfl I{sMeIIe-

EII4'I B CIIIIIAJIAX .TIYIIEBOjI CHOPOCTII I{ MAIITI{TIIOTO IIOJIfl'

O6riluii BrlA ctlllBocl'rcrellLr I(oxIltcIIcaqlIrI rl3l\{eIIerII'I,I gpRocrll
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V uac 6nura cnoncrpyl{poBalra cepBocr,rcreMa HorvrneHcarlr.rr,r flpftocrr{, no-
TOpafl pearr4pyer Ha.. r{BMeHer{r{fr .Epnocrr,r B }relpepbrBHoM ctrer(rpe. c uo-
Moqbro cMenqeHr{fl uefirpalrurrx HJrtrHr,eB peryJrr.rpyercfl .flpnocrb, rrocryrraro_
rqa.s Ha oDV. 3ro rpor{BBo[r{rcx ycvteuielr $ororona " ,oonoquro ouepaqr,r-
0HHOTO 11 MarHl,rrHoro ycLlJrr{TeJIfr r{ flpr,rBoAa cepBor{oropa, Koropr,rfi gnuixer
ueftrpanturre HJrr{Hr,.fl. 8116oporrr coorBercrByroqux oefirpanrrrrx ITJII{Hl,eB

Yo,,-{T9^KoMrreHcI{poBarL I'{sMeHeI{I{.E apHocTI{ B orr{otrreHrrr,r or 1 : t0 ao
1 : 1000 B reqeHr,re 5 cerc (pucyuox).

Bo. npelra I{ctrbITaI{I'r.E NIrI HaIrIJrr{, uro uefirpaJrbrrrre KJr}rrrb.a AoJririsrJ
uMerl BblcoHoe olrrlrqecHoe HaqecrBo. Iloerolry uplr6op Molr{Ho r,rcrroJrr,BoBarr,,
ecJlr{ MLI uMeeM B cBoeM pactropf}r{enuu mru{oBarrrrBre l(Jrurrbfl. He4ograrox
UPU6OPA _ B YMEHrIIIEHTI{ uYBCTBtrTETI,HOCTI,I BCJIEACTBtrE trOIJIOqEEtr,g CRETA
n ueftrpalr,Eblx r(Jrrubflx.

"Tur:eparypa
Dunn R. B. ht: Solar magnetic fields (IAU Sympos., N 1r3), 1971, p. 65.

AHAJII4TI4II.EC(OE PEItr EHI/IE YPABH EHI{fr IIEPEHOCA,
HoroPoE Mo?ItHo IrcrIoJIt SOBATL [JIfl KAJII4BP0B0.IHblx pACqETot]

B COJIHETIHI,IX IIffTHAX

1VI. lllnglrxorcriufi
(OocepBaropuFr AII AI{ r{CCp, OfiEpilreeB, qCCp)

flpe4naraercn aHaJrr.rruqecnoe peilreHtre ypasueuuft nepeHoca B oAr{o-
poAEoM MarHrrruoM troJIe c yqeroM BpaqeHrrfl {Dapagea }r c trpor{BBoJrrrrrbrM
q (T) (Tc. rlpeAtroJraraercfl r\{oAeJrr arrvroc{eprr Mu;rna - onnuurroua). d)ynx-
qr'rE 1'l (t) 6nrra_nnjqr{cJreHa Ha Marrrr{r{e Ar.s-Mo[eilIl Crennnaxepa u Vraepa gila
tr.EreH t [\rrfi HSRA Mo[eJrtr r[oro0{eprr A,rrrr rrr.rrrurr Fe I },bi53,479 i, xoa
11 (t) 6ur BaMerreH upu6,ruuxenuelr

rl(r) : ,1, + =+ .ll +t
c trocro.sHHrruu rp, r, y. @ynnqtrs ucroqEr{noB upeAuoJraraJrac}, B BrrAe

8., (T (r)) : a -l pr -f )y,e-6t..
flocre l{Irre.paqulr Mo}r{Ho aHarl{Tr4rrec(oe pe,,,errue Br;rpaar,rb rrprr troMorqr,r
Bbrpolr{AeHHbrx u,rrepreoMerpuqecxr,rx syuHqlut u raunra-{ynxqllfi. pa6or,a
rraxoAr{rcrr B [erraru ra 6yget ony6nr,rxonaua s (Bull. Astron. Insi. Gzec]r.>s 1976 r.

IIOBI,IE TI{[I6I MATHI4TOIPAOOB

B. M, Ipnropr,er
(CuOIIStll,Ip AH CCCp)

vcnexlr B r,r3yrreHr{r.r npr{poAbr cornequBrx MarHrrrHr,rx uorert rr r,rx poJrrr
B rrpoqeccax, trporrcxoA.frtr{rrx B aruoc{epe co;rnqa, HenocpeAcrBeHrro cBflsarrbrc pa3BI{TIreM MeroAoB I4 TexI{LrKI4 rr3r{eper{rrfl Mar}rr{THoro uonn. 3to trfo]r(Ho
trpogil94I^'IIb rlo-paBBr{TI{Io Halurrx anarllrfi o coJrlreltHbrx MarrrrrrHbrx uoJrflx.

B 1908 r. Xar ornpr,rrr Marrrr{rrroe trorre_}ra Cor"qe iii,-ii"""rrrrB pacqer_
Jrer{r{e Jtruunfr. B clleHrpe urrHa a{{exrou Seelraua. c ,o"o op"ruHr.r seervra-Roncnufi as{exr spaynro{eponrri'"nrauufi s corneqrroM crre^rpe craJr cJry-
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iri},llrrr qyBcrBlrTeJrrrEblM rlIeTOAONt OIlpCAeJIeHI4fl tr{aIIII{THbIX troJIeft Ha coJIHqe'

p.asurbte B,aqaJre BI{SyaJIrIIrIC U rfororpadluuecrure MeTOALI trsMepeIll'Ifi MaI-

Hr{rubrx uoleft troBBoJrItJII{ troJryrrfir]' Ba]Hrlyro llu{opltaquro o6 o6qeM Mar-

r{r,{rrloM uone Connqa tr Marrlllrlrblx troJIflx trfre}r'
flpetn4c Boero, HetrocpeEcTBeTII.ILIMII I{3MepeHI4flMU 6r'ma trocTaBJIeHa npo6-

JreMa cyq,ecrBoBar.rufl o6qero Marl{I{rrroro uons Co'nsqa I4 troJlytl:l: ItJ-'=t:
ynasanrrr rra ero o"puon"i"'o'r:r' Bsrr o6uapyxreu q:l*'+lo"oMepHocreu B

crltyKType UarrrurlrOio troJrfl trflrerl: BaI(oH uonnpuoCrefi Xola, neepoO6paa-

rrarr crpyltrypa troJltr trrlrlla u gp' Eto 6n;r,uepsrrft-^':1"^:, I{ccJIe[oBaHurIx

coJrHeqrrr,Ix Mar,r{Trrblx uoreft . flpunnerlanmr{ecfl MeroAr,r Onrltl EetrptrroAHbr

AJrri rraAelnHoro r[sMepeHl{.fl Hatrpflfliell]IoCTI{ IIOJIfl I\'{eHLme 20 ac' oAnano

ilo,yqeHHbra pnryourr'rr,r cloco6cTBOBaJIr4 pasBI{TL{rc HOBLIX MeToAoB OtrpeAe-

JIEIII4fl MATH'ITIIOIO trOTfi.
H ara6oree trJIOAOTBOprrr,rMr{ Ofi asaJrr{cr) tro[brrr(r{ co SAaIIlrr, (loroenefiTpr{-

arecfiIrx MeroAoB r43MepeHrrE Mallltrrltblx loneft' TucCen 121 s 1949 r' trepBblN'l

orKaBaJrcfloruenocp-eAcrBeHr{oror{BMepeEr{fl3oe}IalroBcr(ofopacq,efiJleHl{fl,
;;';;;;il" 6ruru ocuosarrbr Bce ua6nro4enufi, trptrMe,r{rr trotrepeMe,soe BbI-

AeJIeEI{e[poTI{BotroJIo}ItHotroJI,EptrBoBaHIlbIxHoMtroIIeHTpacq,etrJleHtr'IucTaJI
r4aMeprrrE, S.nyxryaqul{ I{Hrerrcl4Buocrtr " "qT-1--o\\y:;0ro 

6ur narxunft

aTatr B pasBIITtrII MeToAoB I4sMepe}Itr.E MaIIIIlT}IbIx roileft, Horopr,rft trptrBeJI

n 4anr,uefrmeM r( coBAaHI{I0 oqeHb, syBcrBureilbHblx lIIICTpyMeEron - Soro-

DJrenrpl{qec*r* *u"iiltlffip"'' -v"6 'no 
HaqaJrL'HoM tryr, costranrx Soro-

,rrer(rprrqec*r" *u"rir;;i;6", 6r,rn noryuen santubrfi peByJrr,rar: Ituuuen-

;;;il; iii--6uro oo"prbre trocraBrlen noupoc o Harrtrqul{ tonnoft crpyr(rypbr

i\rarHI{THOro troJr.fi BAaJII{ OT trflTelI'
ocnoBuofr aTa[, SaMeqarellnrrft cBoIdMII 6r,rcrpr,rltra TeMtraMII B I{CCJIeAOBa-

rrrrflx MarHrrrslrx uo,reft r{ B paBBrrrr{I{ MeroAoB uauepenuft'-"o"11:l-'-. 19-?.::;
ffi;;"X.-A. ;x' ri, sro"oHuvm 14,.51 6ru paapa6o:rar {oroa;rextpmqecxtrr(

i;;;;;t;"d;6 Rns ,ruo,'gt"'s .cna6r'rx MarHlrrr{Lrx roneft rlo BceMy Auc1y

ilro"qo. b ooroqu, eroro rpu6opa 6r,rna rroJryqerra coBepuleHlro rIoBar IdH-

rpopuaqun o crpynrype MarrlIlrIIOIO troJIfl na connqe. Eruru BbIAeJIeHLI rpII

ocrroBr{Drx RJracca Marrrrrr}rr;rx crpynryp: o6q,ee Marlrl{rlroe uore Conuqa'

6,nol nprrlro yr ynrlnoJlrrpllblc lrno r-,rr"'rri," o6ractlt. vcratronlctta B3a,IIIO-

oBnBr, pfAa coJrHe""".. 
"oit1r-osauuii 

(6o"n*]:_T-11"_-yT::""$'oKr{yrrbr' crpvn-

;il;rff;;.6"po, o"ii"rri H, u sp') Co c'pvx'ypoft u 4u'a*r*ofi uarnurlroro

ubnn r atuoc(lePe Coluqa'
c a.roro \[oMeHTa Haaraflcfi 6ypuHfi treplroA pa3BI4Tr4tI MCTOAOB tr TeXHI{I(U

rra6nro4entlit coilHecr.Ibrx MarHldrHr'r' "o'"ft 
s llaueft crpar{e' flocne flepBoro

;;,if'ir'"n;{; t6i, coBAar{Horo o^ooup'*u"uo o u-pu6opornr. Ea6noxon' uau6o-

Jrcc coBpcMeu[r'rft ;;;;;;p",p 
'6ur.rr- 

coag,au n ]tprr"gloI no'roorbuausecrofl

o6ccpna'rop ttn H. c: ffi;;;#", a' r' i"';p";d; b' B' ct"t'arrosH]*{ [7]'

c flolrorqr,ro aToro uplr6opa 6ilnr troJlyqeHbl IIOBLIe cBeAeHI{'E O CrpyltType

MarlrtrTlrorotroJIflartrl{Bnuxo6'nacreft'tounoficrpyKTypecoilfleqHr'rxrrETeH'
opoJII,l}IarH[TIlbIxrroneftBBoSIltrItHoBeIII{trupa3BtrTtrI{CoJIHeqIII'IxBctrbl.
rren rr 4p. HaxouJlerlHarr fi aroluy BpeMeHI{ '"S"PlTyn 

u paapa6oraur{I;re

IIpeAcTaBJIeIII/tfiotrpl{poAecoJIEeqI{bIxMaIIIIITHI,IXuoneftutrpoTel(amqtrx
cllxvqacrr{"onrpuqeccax'trocraBrr;rr'lnpo6neuyr{sMepeflIffiBeHTopaMarlrtrr-
;;; ;;;;-rro cornqn, raH HaH Ao-eroro tr3MepflJracb roJrsr(o trpoAoJlblrar

cocraBrrrlrotr\oo *u"tti'"oro ooTg'-Pe[reHr{e -et-oft 
npo6;reMbr craJro BoBMo}n-

r{brrvr c coBAaHr{eM Cr.rurrouuru [8] u Vnuo [9] reoptrtr trepeEoca u,,,yqe,ufi

B cpeAe " 
rro"rrrro*-,o"*' B Eameft crpaEe (rm coagau pr[ coJrHeqErilx

rvrar,r(rorpadton ronnoro Ber(ropa,oru"rrurrrd"o nols [10-13]. flos*e arraJro-

rlrq'r,re upu6op' ;;;;r.;;; cu[-IiZj,- 9Il]11'^-'9'' @pa,quu h71'

c uontoqHO *U"rrrro"po{or seHropa MaIIII{TIIOIO IIOJLE 6rrrur nonyqellbl Ba}It-

Ilhre peayJl!,rarl;r, noisonflnml{e peur{rb pflA SyHAaMeHraJIr']Hr'Ix BotrpocoB

coJlEeqHoro l'taIr{eTI[3Ma'
BrracronrqecBpeMfiAJlflyctrCmHolopemeHtrn$yIr4auerrTaJIE'IlbI\lltrpaH.

lil4qec*r{x opoonr#&r;rf;;'i;;qu-, .oor..rno-aeM'oft {rarxu ileo6xonnurr
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I{BMepeHtr'E MarI{IrrHLIx troJIeft c 6onr,nrunr npelrennriru r{ npocTpagcrtser1Hbrl\r
p aspertreHr,reM rr BLTCOHOft uyncrurreJrbHo crbro.

conepmeucrBoBar{Ee u paapa6orr(a HoBr,rx upu6opon AJr.E rrccJreAoBar,r{'cor,eqHbrx I,IarHIrrI{LIx uolefi I,rAer paBJIr{qHLrMu uyrrnru.
{ ' Coaganue HoBbIx alraJll,Iaaropon uonaplraoBanrroro cBera u cuoco6osytrpaBJreHr{.fr rrMtr.
2' Maruu.rorpa{rr c perrrcrpaq,refr rEu{opMaqrru B Br{Ae troJryro'oBr,rx

uao6pameuufi.
3' MsoroKarlaJrr,Elre rpll6oprr c 6ommulr npelrenudrlr tr upocrpatrcrBer{}rbr^fpa3pemeEtreM r{ Bbrcoxoft uyncrnr4reJrbtrocrbro.

1. Cuoco6rr aHaJrr,rBa loJrflpr,raoBanHoro cBera
II YIPABJ]EHIIE AJIEI(TPOO,,TU'ECKIIMI,I AIIAJII,ISATOPAIII,T

1.1. Dnemrpoolrrrrrec*rrii 4e{uenrop. flourr.r nce pa6orapque B rracror{-qee BpeM's Marlrrlrorpa6u Arn I{BMepeHI{fl upogonsrod fioMtror{errrbr troJr.fl r(c-troJrBByrcr arraJrrrsarop rpyronoft uonrplrsaqlrr{ rrrrra Ea6xoxa. o"l;;;;
u B..aJreHrpoolrrl{qecxoroltptrcraJrJra, flBJr.srotr{erocfl uepelrennofi xl+-"iiiriii-Hoft, u rroJrrrpr.rsaropa. floa [eftcrnueu [epeN{er{Horo sreHrp4qecKoro IIaup.E_)fieHrr.E ero ycrpoficTBo rrooqepeA,O npotrycHaer troJrrrpr{S,Barrrrbre rro Hpyryo'-HOMtrOrrerrrrr cu0nrpanrLrofi JrHHr4u. 

-Br,rxoarras ,q"ri ,, 60"oyni*or,,;;;;,;',pacnoJloll{eEHbre B HpErJre [rtr:F-rrrr, noBBoJIflror IIoryql4rr, nepe]reHHbrfi clrrua,nIIa sacrore NIoAyJrrIqr{lI' trpolopql{oHanr,nrrfi ncrlr.rrirre r.rarrpfl;rieHHocrrrr Mat-III4THOIO trOJIfl.
0ror npr'rrrqr'rn aHaJII{Ba uoJrflpr{BoBarrrroro cnera rpe6yor []llMe,errlrrr

4nyx {oroyMrro,{r{reJrefi n Hprrnr.ir,rrrr* Arrfl r.{cnJrroqeHr.a cr,rcreMarl,rqe_cxux omr6on, BbrBhrBaeMbrx [rrcrpyMerrraJrbrrot oorrpraaquet. ilpirM;;;r;;.
4nyx {oroyMr{o?r{r.rreJrefi cssaaHo t"neo6xo4rr*o"roio 

-"iroo}u 
rupu, c 6rlraxr,_MIr xapalmepr{crrrHax{I{-rI TpyAIroctr,ro 6a.nanclrpoBr(rr ux'qyBcrBr.rreJrr,Hocrr,rtrepe[ na6rro4enlr nlr-u, McnonbSoBar,rr{e o6u.rnoro *ouv""rrpo B cxe]rfax c o,._UrNt r[OtOYI{IIO,I.I{TEIIEtr{ YCTPAH,'IET 3TI,1 TPYAHO;'",;;;;;;;;AIIT IT sIIA,IITCJIIT-Eor{y crrrmeHuro rryBcrBr{reJrbrrocrrr Marrrr{rorpa$a [{1J. B I1B] "pnn;;;;;;r;_nnrfi uplrnqrrrr N,roAyJrrrIrrrr, B noropou o6e ";d*r;;;;; ,r.rr, oAlroBperre'rroIIonaAaror ua {oroyuHo)r{r{reJrb (-cxelra trona3a}ra Ha pr{c. 1). .[e$"rrexroncocror{r rr3 srreKrpootrrr{rrecHoro Hpr{craJrJra (naupnlref, ane ,irirr"rib};iIt noropoMy IIpI4JrO]I{eIIO rlepeMeHHOe SJreHrpoorrrrlqecHOe Hanp.flinerrr.rc, }rpasABarlBarorqeia clrcrerrrbr r{3 AByX trJracrr{Hor( naJr6r{r.rra IAZ. Horaa-;p;;;;rr;

'ttBJrEercE {}ul4 -utact[uxofi, npomc4orue qepe3 Hero o'-noMrrorrerrrr,r cra]ro-B,ETCfl IIJIOCKOIIOJIjIPI{BOB AHI,IIiMII IIEPtrEHAIIKYil,qPHO APYT APYTY. C,C,'ONU ,,O U'-Trlt, HaJrr;qwra w trpotryc*aer o--xol,ruonerrry BJreBo, u oj-r,oorro""""y--BrrpaBo, rI B CleHTpe [o.rryt13g1,1 lreo6paxtenrre AByX o-noMr]0rre]rr, paSAeJreH_HbIx paccroflIrl{er\{ A}',0 +.2L?va, rAe Aro - Berr{q4sa pa3BeAerrr.r[ cr.rcre,r,rorttrJIACTIIIIOK HAJI'IIIITA' ATiI - MATHIITHOE PACq.O'",iE. rtO"I* ;;;;;;;;cranoBtrrcfl - 1"14-flnnacruuKofi, cocroaHr{e troJr.frpr{3aqr{r[ [porneAlrux qepes
npl{craJlJr o-r(oMrroHeHT Melrflercrr na o6parnoe Ir cr4creMa IrJracrr,rrrog HaJrbr{r,r-ra or*Jro,.Eer o'+-r(oMrroHerrry BJreBo, a o--r(oMtro'errry BtrpaBo. B 

";";r.p;;;-Jryqr4M r'rao6parHerure o'+- rr o_-noMtrOHeHT, paSAeJreHHbrx paccroflHrreu Al,o _--2L,tH. Brrxo4nan qeis u $oroyrrruo,*rraru, pacnoJrolr{eH,bre rre}fiAy raeo6pa-HteHI['EMrr o-HolrloHeHr' rlo3BoJIrIIor [oryqurb cr.frraJr Ha qacrore MoAyJrar{r,rr.r,upotropquoHalrurrfr 4Llun. B cxelrax c o6rrsnrrl{ Mo4yJraropolr raxofi cr{rHaJrtroryqaercrr cJroincHr,reM cr{rEaJroB or AByx {oroynrilox$rrerefi , *pi*u""rrr{Hr{rr. oruerun, oArra*o, qro orrrrca}r"rt *u*rp;;;;;;;;""ft 4eSrexropMolrter 6rrrr ncuo.nr,BoBau ToJrE,I{o ,4JIfi r{BMeperm opo4orinoft xounoge}rrbl
MAI}II4THOTO fIOJI.E.

1.2. Snexrpoourrr.rec^r'rrt aHaJrr.r'aTop c y,,paBJreHrreM rrp.flo'royrorrbHbrrrrrrlNrfiyJrbcalrrr. Bce 4eficrnyroqr{e B lracro,Eqee BpeM.E CoilHesIIr,Ie MafHr{ro_rpa{rr BeHTopa r'Iarutrrlloro rroJrrr r.rcrloJrbByror EJrenrpoorrrr{sec*rae arraJrr.r'a-
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Pnc.' 1. Cxena arertrpooflr[qecftoro 4e{telttopa

TOpbl troJIfIpI{SOBaIIHOIO CB0Ta C ytrpaBJIeHI{eM CtrIIyCOI(AaJIbHl,IM I{aIIpfl}I{eIII4OM

[10-13, 15, t6]. flpuuqun roryqeuu.B cI{rHaJIoB, Hecyqux uu{opuaquro o
upogonsnofi u [otrepeqHoft rolrnorrenTax troJLE, cBo4r{rcfl H cJreAyroq,clIy.
C sr,rxoAa SoroylrnoxtrrreJlfl cur,rMaercfl trepeMel{Hbrfi cntuar, r{B r{oroporo Bbr-

AeJrflrorcfl rapMour{r(r{ r.ra uacrore MoAyJIflIII{rr rr yllBoerruofi .racrore. Clrrrrar
o4rrofi rapMor{rrnr{ r{Meer lrHrpopuaqllro oAHoBpeMeHHo o I{Byx trapaMerpax
Cronca troJrflpr4aoBarlfloro cBera, cIrrHaJI gpyroit rapMoIrI{HI{ o6 ognou uapa-
Irerpe. ,[;ra pas4eJleHI{.a cI{r]IaJIoB ua ognoft qacrore, oupe[eJlflrolql{x 71Ba

trapaMerpa, lrcrroJrbayercfl Tor tfamr, uro Syunqlrn pacrrpe4eJlolrl{.a rr&p&[ter-
poB Q n U nny:rpn cfler(rpaJIbrloft lurrnr'r trBJltrerctr qerttofi, a rfyIInrlua pac-
rrpeAerlerrr{fr uapaN{erpa 7 - ne.reruofi. C.nomeur{eM I{ Bbrqr4Tanr,re}{ curl{aJloB
or AByx KptrrJrr,eB lrrr:ulrr4 r{a ocrroBHofi raplrorrune ocyqecrBJrrrercrr paBAeJre-
rrrre trapaMerpoo 7 n Q (ullr U). Oguano ero ctrpaBe[JlrrBo JIL{rtrI] AJrrr crIM-
nterplrur.rofi Jrr{HI{r.r r{ cr{Nll\Ierpl{qHoro pactroJro}I{eHl{fl ee orrrocrlTeJlE,rlo qenefi
r[oromerpa. flepeoe ycJroBlre Hapyuraercfl [orrrlr Bcrolly [o colruequoft nolepx-
Irocrr{. Bropoe - oupeAeJr.trerca 6r'rcrpoAeftcrBrreM I{ rorruocrlro nolrtrel{ca-
q[r,r ryqeBr,rx cHopocreft. Er,rcrpogeficrBl{e HoMtreHcaropoB y cyqccrByrotrux
lrarHr{rorpa$on ue npcBr,Iilraer 0,1-0,3 cefit T. e. cpaBI-II{Mo c rlocro.flHnofi npe-
MCHr{ r.{SMepeHr{.tr flapaMerpoB MarI{I{THOTO trOJLfl. TOCUOCTb RONIneHCaI{I{I{
noo6qe ne o6cyrrganacr. flpu uapyureHl{r{ orltx AByx ycJroBufi ouepaqur
paaAeJrerlr{fl trapaMerpoB V tn Q Qmn U) He .EBJLflerc.E clrpaBe[JlllBoii r{ npolrc-
xoAr4r BsarlMrroe [pocaquBaHr{e cI,IlHaJIos v u Q uapauerpon.

trllueer:cs u 4pyroii rreAocraror(, uplrcyqnft BceM cl{creMaM alraJrl{BaropoB
c cr{Hycor{AaJrE,r-rbrM yrrpaBJr.flroqr{M r'Iatrp.E}Ite}II{eM. HeauaqnrerLHble r{cHa-
ffielrr.r.tr crrHycor{Aallsuoft {opur,r Hatrpfl}I{eHr{fl B aJrexrpoI{rroM r(a}raJle BI;rBbrBa-
IOT yCtrJIeI{IIe BLICOHI{X rapMOHI{I( B CI{TIIaJIC I.{ y}IeHLUeHI{e OTHOIIIeHI{.E CI{r-
nar/ruyu.

Vnaaalrurre HeAocrarr(r{ ycrparrerrbr B DJIeKTpoo[rI,rqecHoM allaJlr{Barope c
HOAOI,TT{uyJrbcrrbr}r ynpaBJrcHI{eu, xoropr,rfi I{ctroJIt,3yerc.fl B IIoBoM o[r{oHa-
HaJrbuolr Marrrr{rorlra$e Carucxoft o6cepraroprrrl [191. ,(erarsulrfi auarlle
pa6orrr Broro ycrpoficrsa 6y4et paccMorpeH B trocJleAyroq,llx coo6qeutr{flx,
cefi.rac Jrrlrrrb' r(parno rrotrcHr{M cxeMy ero pa6orr,r. Ha plrc. 2 npegcran;reua ofr-
TlrqecHafl cxeMa aHaJrrr3aropa rroJrfipl{3aqr{tr, a Ha plrc. 3-npeltennig [tltr-
rpar{r{a t[aaonr,rx cABr{roB Me}r{Ay o6r,rxrroseHrrr,rlt u neo6lrr(HoBeITHLINI ryrIaMrI
B sJreHrpoolr[qecKux npl4crarrJlax M1 n Mr. oguu uepuoA MoAyJLflI{I'{I{ co-

[epirir{r rrrecrr, cocro.Euilft BJIer(TpoorlrLrqecHoro aHaJIr{Baropa. Cr,trnanr,r ua
Bbrxoge t[oroynruroinr.rreJr.s, coorBercrByrorqr{e arI{M cocroflHl{flrr a}IaJII,IBaroI]a,
nporopqr{ouaJrbrrr;r I -l-U, I -lQ, I -V, I +V, I -U, t -Q. flouap-
HOe Blrqr{Tarrr4e crrrHa;[oB, [pr{ coorBercrByrotq,r{x cocToflHIrfIx aIIaJIr{3aropa,
o6ecuesusaer HeaaBrrcuMylo perrrcrpal{urc trapaMerpoB Q, U u 7 n oupege-
.rreurrolr yqacrKe crrer(rparrrHoit ultnru. tr4aueperrLra B AByx npr,IJlt,rx ctrerr-

\
\

169

+t
+t

-==7+lrt



o

14/

0
z2:,f

yf,

Pnc, 2, Ortrr.rqecrraq cxeil(a alraJrr{3aropa troJrEprrBar{r,rr,r

Pnc. 3. Bpelreundx ArrarpaMMa Saaoar,rx cABr.rroB Me?r{Ay o6r,rrnonerrnr,rrr r.t ueo6r,rnriorerr-
Errlr ilyqaMr.{ B a.rre(Tpoolrrr{qecnr.rx l{prrcra,rlJrax M, n M,

paJrblroft JIITHI{r{ Moryr 6r,rrr, cgenarrbr AJr,tr troflyqeHr.rfl ctrtrraJloB ryseBofi cHo-
pocrtr tr ee noMtreHcaqtrrr, a rafi)rte Molr{er BEItroJIHflTbc.fl cJIo}HeI{re ctrfHaJroB,
coorBercrByroqfix trapaMerpoB Q, U ^ 7 or gnyx KpbrJrbeB ilrar,r;a cqeJrbro
yryqmeutrtr coortromeur{fl curnail/uyM tr yMetrbmerlrrn BJrvtrnr.tt uEcrpyMer{-
rarruofi rroJr.Eprraar{utr.

2. Marnurorpa(br,r c per'.rrcrpaqrreii rrn(ropMaqrrrr
B Brr4e rroJryrorroBbrx rrao6pamenrrfi

A,nr uccJreAoBaHr{fi BcrrbrrtreK, r{ecrar{rlorrapr{blx trpoqeccoB, trpoqeccil
RoBHI{Kr{oBeHlIrI anrlrBr{brx o6racrcil, a raxlne AJIE otreparl4Brroft pa6orbl rro
uporr{o3r(poBar{r{Io coJlHeqHoft aKTuBHocru }Ia6JIIoAareJIbEafi coJIr{euuax $lr-
BIIHa rlylnAaerc.rl B Marrrr{TorpaSax c BbIcoHr{M rpelteunr,'rlr [ trpocrparrcrBerr-
rlr,IM paSpertreHrIeM, r{o c yMepenuor,l uyncrBr{reJlbuocTblo rr trpeAcTaBJreHrrer{
peayJrrraroB r{BMepeurrfi n pealsuoM BpeMeHr{ B Br{Ae, y4o6rrolr AJrfl Blray-
AJIITIIOIO AIIAJII{3A.

Han6o"uoe orp$exrunurrM BrrAoNr flpeAoraBJreulr.a uu$opMaqr{}r rrBrrrrerctr
troJryroHoBoc uepno-6e"rroe AByMepnoe nao6pa?r{eHr,re pacupeAeJrer'rr{fi perr,r-
crpl,IpyeMoro fiapa]rerpa. Sror Br.rA rrpeAcraBJreHr,rrr un$opuaqrntr, HpoMe roro,
oareur, fipprBbrrreu Aflfl acrpo$uauxoB, TaH Kar( ourr BcerAa rrMeror gero c riroro-
rr ctrexrporeJrrrorpaMMauu lr Slrnr,rporpaMMaMu Coturla. floarouy He cJry-
uairHo, qro ycufll{fi M}rorux o6cepraropzft s uocne[Hee Aec.ETr{JIerIre 6brJr}r
IralpaBJreHbr rra coBAarrtre Marlrr{rorpa$on c trpeAcraBJrerrr{eM uu{opuaqnu
B BI4Ae rloJlyror.IoBr,rx lrao6paxrevuit" c Br,rcoxrrM npeneunr,rlt tr trpocrpaHoTBer{-
HbrM paapeueHr{eM 120 -231.flpunquulraJrbrrafl cxeMa ytroNr.fir{yrr,rx upu6opoB olr{Har(oBa r{ tro cy-
qecrBy flBJrflercff lrogu$rnaquefi MeroAa {ororpa{uuecnoro Bhrqrrraur{r,
trpeAJIoll{eHnoro JIeftro:aov [241. Merog {ororpa$uuecxoro BbrsuraHufl cocro}rr
B trplrMeHerrr{u pacqetrllreJr.fl zao6paxreullfi r{ ctre(rporeJrr{orpa{a nnu {ulr,-
rpa, uro6r.r oAHoBpeMerruo troJryqflrb ABa MonoxpoMarr{qecxrlx uao6paxeuux
Conrqa: o[Ho B cBere JreBonpyronofi troJrffpr,raar{rrrr, Apyroe - upaBor{pyro-
noft. O6a r.rao6pameutr.E troryqarorcn n oAsoi AJrrrEe BoJrr{br B r{pbrJre Maruuro-
qyBcrBtrrelnuofi cuenrpannuoft Jrtrtr[rr. trl[auesenue B AJruHe BoJrrlbr KoMtro-
rIeHT SeeMarroBcKoro pacqerrJlerru.fr BbrSbrBaer paSrrtrqy B r{ETerrcr{BEocTr{
L{eE{[y AByM.E uao6parxeurrflMu B o6.nacr.nx c MarnrrrrrbrM troJreM. O6;racrr,
c MarIrIrruDrM IroJIeM Ha o,quoM raso6paxreurrr{ r{Meer rrecnoJrbr(o yBertrser[yro
.flpnocrb? rra ApyroM - yMeHLmeEEyro I{Jru r{ao6opor, B BaBucl{Mocrrr or tro-
nflpuocTu Marurrrrroro uo.ng. MaruuTorpaMMa troflyqaerc.fl B peaynr,Tare coB-
Mecrrroro orleqarxa rrerarrrBa oAEoro uao6panteuufl a uoBr,T{Ba BToporo
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(naroroBIerHolo c KollrpacroM t). Srot rrpoqecc IraablBaerctl tfotorparfuue-
cfitrr[ BbrqtrraHr{eM. llpoqecc noJryrreHr{fi MarHirrorpaMM BaHI{Maer }Illoro Bpe-

I\{eHr{ nocire Ha6rroAeHuft. Paesrrrle aroro L{eroAa 6ulo nanpaBJ]eIIo Ha aar{euy
npoqecca Sororpa$n.recroro Br,r.rl,rraHLrfl rIa 6oJlee 6rrcrpuft rrpoqecc o6pa6or-
nla gnyx uso6pailteHllfi. 'Iax, B MarrII'ITorpaSe, ouucaHlloM Pau3eelt, ,(xrro-
BaueJrJrr{ u ,{lxur.nerorr.r [20] , [ocJre troJlyrleHl{fl 4nyx nao6pa}I{eHLIft ua rforo-
nJIeIrHe flx BbrstrTaHr,re BlrtroJrHflerc.s c lroMou{bro reJleBl4sr.roHHofi cucreMrr. 3ro
CyqeCTBeIrHo COKpaTLIJIO BpeM.s, HeO6xOAuMOe AJI.fl rroryqeH1l.n MarHI{TOrpaI[-
urr. B MarHrlrorpa{e o6cepnaroplru Can-@epgruaHgo [211 4na uao6pa]ileHl{s
B JIeBo- r{ trpaBouoJrflpr{BoBaH}roM cBere IrocrreAoBaTeJlbl.ro crpoflTc.E ua (loro-
HaroAe BIrAIrr(oHa. Bu4eocnrual upeo6paayercrr B qu$ponyro {opuy r[ sarllr-
cr,rBaerc.fl Ha MarHtrrHuft 6apa6an. flocne qu$ponofi o6pa6ornu clIrHaJI trpeo6-
paByerc.fl B arraJroroByrc {oplty tr BbrAaerc.fi Ha AtrcIrJIefi. Marnutorpa{ nugaet
uufropuaqr,rro B peaJrr,Horr BpelreHrr. Bpelrx roryqeuufl MarHr{rorpaMMbr onoJro

40 cen.
Asarorusubrft MarHr4rorpaft paapa6orau Cunrcosolr lr Jlefirosolt 1227, rcnt'-

Ho Brrqrtranr{e Br.rAeocuruaJroB or AByx uao6paxeulrft sbluorH.rlercrr B aIraJIo-
roBoM nuge. B Marnr{rorpa$e, ouncauuou Bpronnepor'l [23] , trpor{aBoAl{rcs
qu$ponax o6pa6orxa BI{AeocIrrHaJIoB I{ Moryr I{BMep.flrbcfl Bce qerbrpe [apa-
Merpa Croxca.

Vxasauubre crrcreMr,r cJrolr{Hbr rr fle[ocrylrrrbr MIrorr{M o6cepnaropuflM, rroro-
I{y qro rpe6yror cnoxruofi reJleBuar{ouuofi rexnuxra, 6y{epuofi uarustu u Ao-
craroqr{o uorqurrx 3BM.

SaAa.ra troflyrls11r, rroJryrolroBbrx MarurrrorpaMM c Br,IcoHI{r{ npelrenufiu lr
rlpocrpaucrBeHHbrlr paaperueHr{elr 6onee trpocrbrMrr u y4o6ur,rlu{ cpeAcrBaMIr
peueHa s Ca.Eucxofi o6cepnaropvu [251. flpu6op HaBBar{ traHopa}IHEIN{ MarHIr-
rorpadiou. OcrlosHofi ltreJlbro rlpr{ coBAaHuIl tpu6opa 6r,uo uoryueHr{e MarHI{-
TorpaMM Co.riuqa B peaJrbuoM BpeMeHr{. Ipuuquurr arraJrl{Ba rIoJrfpI{BoBa}I-
Horo cBera lr o6pa6ornr{ crrrlraJra }Ioryr 6r,rrr, nro6r,rulr. tr4alreIrgerc.fl clacreMa
cr(aur{poBarrr{.a rr perl{crpar{rru crrrHaJIa. Cxerrla upu6opa uso6pamena ua
pnc. 4. Perucrpupyroqeft cucreMoft Marurrrorpa$a xnnnetcn Sororelerpa$-
uufi auuapar (!DTA), a cnalllrpoBaHI{e Br,ItroJruflerc.E AByxaepr(aJrbHbll\[ AByx-
noopAr{Harr{brM cxarrupyrcqrrM ycrpoficrnoM, c[]rxpoHHo cBflBalruum c (DTA.

Nfarnurorpa$ pa6oraer cJreAyrou,ulrt o6paaolt. C uououlr'rc cxallr{pyrcqero
ycrpoftcrna, I{Meror{ero 6nor yupanJleurrfl, ocyqecrBJl.Eercrr paaBeprra uao6-
palr{eHrrfi Co;rur1a orHocr{reJrr,no sxoAuofi qeJrr{ ctrentporpa$a tro [ByI\{ Ho-
opAr{rraraM co cnopocrsvu 400" s i cerc uo oAuofi lr 600" n 5 nun uo 4pyroit
noopAr{rlare. flporue4urufi uepee q,eJrb cBerosofi uorox auaJrr[Blrpyercfl aJlefir-
pooflrl{qecHurrr AeSrexropoM, rIoAKilIoqeHHr,INI n ytrpaBJrtrroqeMy reHeparopy.
Ftore6auu.s .trpxocrrr B KpbrJre Marurrropacu{eu,neunoft ctteftrpaJlr'Hoft nwtutr,
lpotropqtroI{arrbr{r,re Harrp.E}neHr{ocTrr MarHr{THoro rroJrfl, BoclrprrHI{MaroTcfi
t[orolrerpolr. Br,rxoAnoft crarHaJr {orolrerpa ycrrJrr{Baerc.E r[ coBMecruo c onop-
rrbrl{ Hatrp.fl}neur{etr{ BaAaroqero reHeparopa rroAaercrr ua SopnupoBarerlb
cr{rrraJra. B {opnupoBareJre ocyrqecTBJrflercfl cr,rHxpourroe r{HTerprrpoBalrl{e
cr{rHaJra I{ corJlacoBaHl{e ero flapaMerpoB c rpe6yertrrMl4 trapaMerpaMlr BxoA-
Horo cr{ruaJla trpl{e}IHoro OTA, c uoMoq,blo HoToporo aroT cI{rHaJI pell{cr-
plrpyeT0rl tro I{BMeHeHI{.flM IIJIOTH0CTI{ trOqepHelIEfl Ha CBeTOTIyBCTBI{T0JIr,I'IOM

r\{arepr{aJre B BrrAe noJIyroIroBLIx MarIrI{TorpaMM. tr{cuonrsyetc.E oAHoBpeMeH-
rrar{ perr{crparlr4fl clarrraJla Ha ABa {ororenerpaSurtx alnapara. Ha o[rloM lrs
rrrrx perrrcrparlr{fl BeAerc.E Ha aJlenTpoxr4Mtrqecxyro 6yuary, z ua6nro4are,nr,.
B upoqecce na6.rrrogeuu.E Molr{er AeJrarr, HaqecrBerrr{rtfi auarua unrfopltaquu n
oueparr{Brro r{BMerr.flrE, rlporpaMMy sa6nroAeuufi. Ha BropoM atruapare peru-
crpaqr.rrr Be[ercfl rla {otonneuny, r{Melolqyro 6o,ntruufi 4uuauuuecxnft graaua-
Borr rro cpaB]reHrrro c aJrenrpoxr,rlru.recxofi 6ylraroft. Ilplrruep Nlar]IrrrorpaMr,Ibl
aHrlrnuofi o6.nacrra, uo;ryueunofi c rroMotrIbIo nallopaMHoro lrarr'rutorpat[a
Casrrcnoii o6cepnaropulr, rroxaaarr ua puc. 5.
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Ptlc. /r. c\r'Itit ltallilpilUTIilto ltill ilil-
1ot111{r,t C;urrrcn,,ii o6(,ol,Bitrol)ru
Cu6I{31VII{P AII CCCp
I - cHaHep,
2 - 6ilor yfipaBJrerrfirr cnarrepoivr ]r,q).I,.^,
3J- .BxoEHafl[uleJr6,
4; 

-IareHrpoonrr.r.recr{]{fi ger[lenrop rr.nu
MOAyrflrop,q

5'-_rerreparop yIIpaBJIeHrrJr -aJ]er{TpooIt-
Tlrqecl{r.rM rroAyJIfl Topotn,'r

6 - r'eHeparop olopEoro lHa[pfl)+(errrrrr,
Z - ooroMerp,
8 - ycr'rrHTerb,
9 - crrrrxpolrHr,ri,i -l,rlrrerparop rr {oprrrr-: poBarerE clrruaJla,

l0 - 0oroTefierparfurll",r anflapar

Plrc. 5. 1\,IarrltrorpauMa anrnsrroii o6racru, rroJryrrerrnarr c lroilrotqLrc rrarurrrorpaqta Calr11.cRoii o6cepraropr{r.r



3. Nlrrorona[IaJIbIrbIe rralurtl'orparfsr

Oulrcarrnlre IlaHee Bi,{[eor[lr.ur,rpouarunrorpatbsr I{ naHopaMHr,Ift },Iarlrrtro-
i,parp u,ueror Brrrconoe npocrpaucrBenHoe (t--ql lr npeuenlr6e paBpeIueIII{e

(or iecxo1r,lr.rx cexyrr/I Ao lrecnoJrbr(r{x N[rIHyr), no uyocrBllreJrr,Hocrb 3rI{,\
ycrpoftCrn cocraBJlfler t0-50 ec. B tfuaune Conur4a eorb sa4aqfl, I(oropLIe H0

,ory, 6rrrr, peuenbr c noMorqbro rar(r{x Mar}1r.{rorparlon. HanpnMep, cyqecr-
,yor ,rn c.,ra6oe (touonoe MarrrrrrHoe rrole IIe?r{Ay oI{JII,H},rMI,I rIoJIriMI,I ronnofi
,crpyr(Typl,r, lrNleerc.s JII4 tsBar{Mogeficrgne Me}I{Ay IrlIMrr, trBJr.rlrorcfI ,lrll cI{JrbtILIc

tr{arHrrTlr6lc IroJIfl ToHItoft crpyxtypbl peByJllrarol\{ xoHqeIITpaI{IrI{ Sonourtx
rroJleft? Ha aru Botlpocbl ceft.rac eqe HeT oHoHqaTeIl,HoIo oTBeTa. tlro6rr orse-
TI{T6 Ha H!Ix, Hy}nutr na6nio4eu}rff c BbIcor(IlM rIpocrpaIIcrBeHHbIM rr Bpelvle}r-

us-rnr paapelreHr{eM I,r Br,rcoHoft qyBcrItI{TeJrbI'Iocrbro. tlyncrnlrre,rr}Irocrb 1\'Iar-

uurorpadior ceft.rac B ocHoBHoM orpaHflquBaercfl He co6crBeHHbIMIr IrryMarfll
tforonpuentrr4ga, a {orouurru [IyMoM. floerouy 4o6urscr 6onr,moft qyBcrBu-

TeJIr,HOcTr{ trptr BnTCoHOM rlpOCrpaHcTBerrrroM paSpeIIreEI{I4 MO}r{IIO TOJIbT(O

yBeJluqeHuelt BpeMelrr{ HaHotrJreHr4E Cr{IrraJra, a 3ro TIpEBOAI{T r( yMerIbItreHI'Im

6pemeun6ro paspeueurx r{ r{a-Ba uecuonofinr,rx nao6parnel{Irfi n yxyAmeIrI'IIo

trpocTpalrcrBeIrHoro p aspemelll{s.
O6eCueS[rb BT,ItrOJIHeHI{e BCeX Tpex ycJloBuft, uo-nraguMoMy, MOryT TOJIr,Ko

lrr'rO rOH analbHble CIICTeMEI UBMepeHIIfi !I arHI{TIIOTO trO JIfl '
fleperrft IIHoIoKaHaJIr,nrrft rrarnurorpa{ (40 raua;ron) 6rrn coBAaE sa o6-

ceprar-opull Hur-flux [26]. Izlcuoulayerc.E o6r,rqnrrfi auaJll{aarop Hp_yrosoii
rroJrflpr{BaIIuI,I, cooro.Etr{I{ft }13 KpllcraJIJIa KDP I{ IIoJIflpIIsaropa. tIactora
ynpaBJrflrorqero Harrprl)r{eur{fl cocraB.rner t0 rcet4. B {oxarr,uoft trJrocxocrl4 na-
uepr,l cuexrporpa{a pactroJro}r{eubr ABe Jrr{HefiHlre c6opxu BoJror{o}rllbrx cBC-

roBoAoB, coAepl1alq,ue 40 nap cBeroBoAoB, trepelaIoqllx I{sJIyrIeHI{e RpLIJIT-^eB

Jrrrurrrr or r(alrqoro aJIeMeEra llao6pameulla Ira lapy {oronprreNlHl{KoB (puc. 6).
IlpnUenenue BoJIoKOIIuLIx CBeTOBoAoB fIBJIfieTc.s Ualr6Onee trpOCrEIM. peme-

Hr.reM BOtrpoca, oAHaI(o HeAoCTarI(I{, trptrcyq,I{e {otolretparr.r C AByMfI SOronplr-
eMrlufiaMr{, cytr{ecTBetIEO OCJrO?r{HfrrOT nOHCrpyKI{UIO MIrOroHarraJrblroro r[o-
ToMeTpa. XcnonngOnagl{e trapu cBeTOBOAoB I{ IIapbI.. {oroyuuOtrUrrerefi B

KalnAoM ftaHaJre r.re T0JILK0 yBeJl[qr.rBaer o6qee ql{cJro {otonplrenaul{r(oB I.{ Ire-

HoTopblx aJIeI(rpoI{HLIx 6roxor, Ho TaK}Ite CraBI{T 6ollmlle TpyAHocTI[ B I'13Io-

ToBrau1atr rr[eHrl{qHr,rx cBeToBo[oB, Toquoft rocrlrpoBltrr guyx c6opo6 cBero-
BoAoB oTHocI{TeJrr,Eo [pyr Apyla u 6araucupoBHu qyBcTBrITeJI],HocTLI Ha]I{Aoft

uapr,r SoroylIuoHtI{reJIefi .

Ipyran HoHcrpyr(qrr.fr Mrro1'or(a]raJrbr.roro sorouerpa 11peAJro]Ker.ra rrpr,l

paap;6orxe 50-nananr,noro Benrop-NIarnratolP,q{{1 r(oropbrft rtaxoAl{rctl
B cra4r{1a rraororotsle:urrtr B Clr6liSM?IP AH CCCP. rlplrnquu auaJll{aa rloJr.fl-

pLIBoBalrrloro uBrryqeulrfl TaHofi lne, Har( B oAlloHarlaJIblroM ,l.rarultrorpa(le
c noAor.rMtryJIr,cHLIM yIIpaBJIeHIIert [19]. Onrn-Iecnafl cxeMa {orolretpalona-
Barra Ha ptrc. 7 . B $ona,rr,uoft n,nocnoctlf I{aMepEI cuexrpolpa{a ea rr,rxo4noft
rq,CJrr,rc paCtrO.rIollteua oAIIa JII,II{efrHa.E C6opxa 50 CnerOnO4oB, IIepe[alon{[x
r,r3ryqeH1le u a 50 SoroyMrro]nr{reJreft . flocneloB areJlblro e rrep exrloqenl{e u3Jry-
qeHr.rE oT npLIJILeB II\IHtttI oCyq,eCTBJItIerC.E SJIeHTpOotrTuqeCHuM getfnexrO-
poM, cocTorrqr{M r{3 SJrer(Tpoorrrr{secKoro r{pEcTaJIJIa_r{ trJIacTtrHr(I{ RaJrbqI{Ta.

l{er!;rexrop pactroJlo}HeII repeg qeJILrc {oromerpa. tr{a;ryueuue, IlaAaloqee rla

Ae{;t1e6rop trocJre aJIer(Tpootrrr,rqecfioro arraJrl{Baropa, ruEefiHo troJLEpI{3oBaEo.

flpu r[aae 0 na ge{ner(rope B rqeJrb rrpoxoArrr rtailyqeHue o,qlroro npblJra Jrr{-

Hr4u, Ilprl {aae },/2 - oT [pyroro HpbIJIa JII{}II{I{.
Ooiolrctp C BoJIoKoIIIILIMI{ cBeToBoAaMI{ o6ecne'I[naeT xoponee trpoor-

parrcrBerruoe paBpeIleHI{e (paarrreprr cBeroBOJIoHoI{ Molyr AoCrI{Iarr, He-

c1oJrbr(r{x ulrxpon), r{o BcJre[crBue Brlaq[TeJrr,Hbrx Irorepb cBera B cBeroBoAax
(40-5Oyo) uyncrrllrenblrocrr, Bcero ycrpoftcrna_ yMeuE,maercrr. ftpoM_e rofo,
6onr,urue rpy4roct, BoBHLtHaror uplr nog6ope 6olr,uoro qucla ODV c xo-
porrr{Mr{ xapar{Tepr{crr{naMrr. ,{nr nrrpanlruBaul{fl qyBcrBurelrrrocru ftalra-
tron (cneronotr umoc (D3y) r1eo6xoAI{Mo ycrpoficrBo aBroMaruqecnoft perynlr-
poBr(r{ syBclBr,rTerbrrocrtr. Boapacraror rpe6oBaHufl n areftTptrqecKoMy trrrrarrl4lo
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Puc. 6. I'IuoroHauarr,nr,rii (porouerp r\{arrrr,rrorpa$a o6cepaaroptt[ It[t-IIuH
Puc. 7, l'Iuoroxanarr,rrnit {ororrerp r{arHr,rrorpa{a Caxucnoi.r o6cepnatopl.rrr Cu6I43MI{P
AH CCCP
-Z - I{pucTarn I(DP, 9 - [JracTrrrrElr fiaJrLrllra, 3 - n(cJrb,4 - flflacTflrfilrCTeHJra, S - cBeroBoA,
6 - MeraflflrrqecHaff o6oftMa

4 - r{efib cllefirporpadli,,
5 - rrrE3a llora,
6 - 

qe.[r, Qorolrerpa,
7 - rrrocrtrle Bepxa.rra,
8 - oo6eftrilBbr,
, - ooroAuoEHbre }raTpullbr,

10 - BU]JT,
J-I - I{ar.]fiH troJ.Io,l{cilrrfl,
J, - rxaroBbrfi lBr{rareJrh

Psc. 8. Cxerra 512-xarraJrrHoro uarur.rrorparla o6cepoaropr.rr.r ltlrr-Iflrx
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ycTpoftcTRa, Tar( fiafi, r{agprlN{ep, A,[r1 lII{raIIlIfl 50 oT.[cJIbHI{X sOtOyl',rtto-

;ruieneir rpe6yercrr cra6uJruBr.rpoBaHrlr,Ift I{crosHI4K RLrcoHoro IrarrpfliIieII]rIrr

(2 ne) c ror^ont inu"pysx, 30-50 tttl rrro cal'fo ro ce6e B Hacroflq,ee Bper{'' cBtr-

3 arro c 6o,lrr,rulrult TpyAIIocTtIlII{.

flpyrofi [yrb aoBgar{u.rr Mr.roroxar.raJrr]Horo (tororrterpa - I{crIoJIbsoBtllrrle

onrrfiriurru.,ror*"o 1poroupuelrulrpa. B IIacro.Eu,ee Bpellfl MaIHI{rorpadllr c rtuo-

roHaHaJIbIII{NII{ trpI4eMEI{RaMI{ OAIIOMepIIbIx II [ByMepIIbIx MaTplII{ rBepAo-

reJrbHbrx Aarrri{KoB I{Bo6panerrnfl cAeJIaI.IbI Ctr,rurc-onolr (o6cepnatopgg.J!"-*-

.rrit) tZZt 
'ri 

flrorrrr"rorrdon u gp. (o6cepBaropl{fl ltnt-llnx, puc. B) t28l.IzIe-
BecrHbr rpr,r rr4tra rBep[oreJrblrblx 0oronpueMlrblx Marplll{:^r'lurerpr{pyrcr[,ue
r[oro4rao4ni,re Marpr.rqb]-, upu6opr,r c sap.flAoBoil cex€blo (II3C) u upu6oplt c

ranxtenqgeft aapsna. JlusuHrcrolroM orllerlaJlocb [28] , sro AeJIarr, cpaBIIeHlIe

t\[e]r{Ay AocToI{HcTBaNILI Tpex upll6opon flofia paHo, no {oro4raoAlrlre Marplrqbr,

lo-Br{AuMOMy, IIMeIOT Jlyq[I,Ie xapaftTepl{cTl{I(I{ AJI.E trpI{MeHeI{I{fI TaNI' rAe

tpe6yercn BLICOROe OTrromeHl{e cI{r}IaJIa fi myMy'' 
Crr.rurcos flctroJlbaoBaJr oAuoMepuyro AI{oAHyIo rfarpl[qy sa 512 eJIeNIeIlroB.

c paBMepoNI aJIeL{eIITa 25 nnn, X 25 nnn, HoTOpafl MexaHI4seCHI4 IIepe}Ie-

,{uarau no uao6panteHl4lo CoJrI{qa c maroM 25 tt'tt"trt"
-- I4;;6p;.rrrl Corrrra B cBere ctrer{rpallbuoit luiuru 6302 A troryqalor

" 
rroroqito He6orrLruoro reJIecHoIIa (4lrauerp o6t,eHruna 18 c.nt) lr ugrep{epeu-

qr4orrHo-IIoJIflpIIBaIII{oI{Horo {u,llr,rpa c IuI{pul{ofi trolocbl 116 L. tr{ao6parne-

Hr4e B rrpaBo- r{ JreBoq[pHyJr.Eprro[oJr-Epr{SoBaHIIOM CBeTe IIOCJIe[OBaTeIIbIIO IIo-

laAaeT rra AeTeI(Top, I{ctroJILByfl aJlefiTpg6uruqeCXufi MO[yJIflTop. Cs11rb-rna-

rrrre cI{u{aJIa c AI{oAI{ofi ilrnuefiHu [aer oAIIII cxau (512 aneueutou) uao6pa-

ffiegprfl. BlrAcocuruau upeo6paayerc.E B qIl{ponyro ,[lop*y, o6pa6atlruaerc'fl lI
Rprgaerc.a na 4rcnneft. floclre o6pa5otHlr oAIIoro cnal{a AI{o[Ha,r Jll{rreiifia

cMeq,aercfl sa 25 &Lww rr otrepaqr{fl uoBToprrercn. Tuuprquafl MarlrrrrorpaNIN{a

"oA.pri*rt 
5{2 X 683 anerueui^, pas*ep o[Horo sJIeMeHra coctanlser 1nB.

aa* gy"r. Bpeu.n floflyqenufl o4noft ]rarHr{rorpalmrr,r ..5 ttuH,. JIfisutrrcrolr tr{

np. iisl oprrurrr, {oro4uogurre^ Jrr.rueftRrr n o6r,r.rgoft cxeMe uarrrutorpa{a.
Ou ucuo;riaoBaJI ltnqeftitv. sa 572 sJIeMeHroB, paccro.flnl{e Me}I{Ay rlerlrpa}II{
aJretr{eHroB 25 nnn, ruupl{Ha gJIeMeIIroB 600 ,m'rcru. Br,rxo4ur,re IqSJIII B {ora'ul-
nOii trJIoCKocTI{ CueHrporpat[a BbIpeBaIOT Cuem:rpansur,rft I{IITSpBaJI A}"

B npbrJrbflx Jrtrlrr{r[ Fe I fu BGB8A, lr c rloMoqbro [otroJrrll{reJrbHblx JII{}I3 crpo!rr-
ca lrao6parrieglre err{x yqacrnoB ctrer(rpa r{a [Byx ,qlro[]Irrx JrrrEefinax B raKoNI

Iragrura6e, .{TO6bI OA}rONry DJreMerrTy CoOrBeTCrBoBa.lra 1" na sxo[noii IqenE

ctrer(rporpa1!a. Cuuxpourro c pa6oroft arlanlraaropa rroJItrpl{3aql{tr csl'rrr,rBalor-

Cfr CITIIIaJTLI C Ar[otrI{DIX JILtHeeR B I{pa0Eolr{ I{ CI{HOM HpLIJIO IIIr]E.tIlL, Ern Curna,rr,r

nou6lrnupyrorca, uro6bl trOJIyqIITL cpeAEIoIo I{HreHC[BI{ocTL, IyqeBylo clto-

pocrb I{ flpoAoJrblroe MarHI{TI{Oe IrOJIe.
' Ooroubrprrucnre csoftcrsa oArroMeprrbrx $oroqno[Hr,rx Marprrq r[npn1,r

Reticon 4e:.atr,uo uccrreAoBaur,r JhaeuurcrouoNl I'I trp' [28]' -^
floryvenurre peByJIbrarLI IaJII{ BoBMoE{IIocrE, aBropaM [28] aasnurs, .Iro

txrrpoHoe llctroJrbBoBarrrre rBep[oreJIr,rrbrx IarqlrKoB r'rao6panreuIIrr Moir{er

trpr{BeCTII H peBoJIIOquoII[LIM I{BMeHeHI{EM B aCTpOIIoMI{rISCI(OM upu6opoCrpoe-

HMI{.

Jlll'rcparYPa

/t47 .
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A I]TOIIIATIIs,\I{I4fl TIPOUECCA HAE,IIIoi{D I{I,III HA COTH EIIHOM
MAIHI,ITOTPA@E r{ oEPAEOTT(A IIAHHbTX

B PEA"TIbHOM MACIIITABII BPITilIEHII

A. NI. Nlopoaon, C. l'. Eoprunri
(Cr.r6I{3ilI]IP r\IJ CCCp)

^ 11o,,y'rerure HaqecTBerrHo r{oBbrx AaHr-rbrx o [l]oqeccax, rpore*aroqr,r,x Haco;rnqe, rreBoBl{oixrro 6eB ycoBeprxerrcrBouar.rrrfl },reroAr,rxr{ H;6.[roAarrrt, aor-
AAIIIIfl }IOI]LII BIIAOB IIPU6OPOB I{ I{HCTPYIIEHTOB, CTAHOBI{TC,rI OSEB11AH6II,I, qTO
cyr{ecTlleIIHyIo troMolllb B u3yqeHlllu fltsJleHrrii rr fipoqeccoB trro?rier oHaBaT6 r,ra-
T-er[arl4qccHOe rro[eJI]1IpoBaHI{e c upr,rMerreHI{e}r Bbrrrl{cJrr{TeJrr,Hoft TeXHI{nr4.
I4cuorneonaHr,re Br,rsucJrr{TeJrbnoft rexur,rxn B cr,rcreN,re Hayq,brft uplr6op -SEJIOtsEK IIOsBOJIffET CTPOI{TI, III6KYIO trPOIPAIIilIY HA6.TIIOAEHUfi, UOI;iUArr,' PE-SyJIr,TarbI B npoqecce Sltcflepr{N{el{Ta, T, e. B peaJrr,rror{ rfacrtrTa6e npeuenr,r 

-B pe[{r{N,re on-line.
B C[6I,I3I'II4PAHe coaAalra crrcrer,ra aBrolrarrraar{rrr{ Ha6JrroAeHr.rft Ha co"rr-

rrelrHoNt rrarrrrrrorparfe (CAHCM), uoaroaarotr{afi ocBo6oAurr, qeJroBeRa or
HeKoTopbrx ollepaql,Ift tro. ytrpaBJreHr[ro coJrHesHbrM TefleoHotro],r u noflyrrarb
pe3yrrrb?ar6r Ha6rroAeHr,rft B peaJrbHor,r Macrtrra6e Bper,reHr{. Bnon-6reua
CAHC]\'I nprrBeAerra Ha puc. l. ona cocror,rr rB corHes'oro Mar,r{rorpa{a, ycr-poficrBa y,,paBre,l,,q. cfiaHr{poBaH[eM, 6orocJreirier.rr,reN{, trprre}{oM, npeo6pa-
30BaHr{eM u repeAaqefi lrn$opMaqrrr4, corJracyrcqero ycrpofiirna, onaodfi eB[,I
<H.aupr'r-2>, arrarroro-rlu{pbnbro upeo6paaonarera AI]r, treqararoqero ycr-
IloficrBa flqv <consu.b, rep{opaiopa -riJI-80 u rpadiouocrpor{rerr.E Apn-3.flprarreuerilre u CAFICM-yrrueplarrrrHofi Br,rsrirrr"ourofi oru*rrrui op._
[ycMarpr{BaJro paspa6orny r{oBbrx rexHr4qecRr{x cpeAcrB c6opa r{ [epeAarrr,r
uurfopuaqlu.r, r'roAeprrrrBarlrro 3BNI, coanaHr{e r,rareMarrdsecno;o o6ecn6ceHr.rg
CI{CTEMbI.

coa4aunr,rii s cu6tr{3Mtr4PAHe coJrrrearrr-brfi r,rarHr{rorpaS, upuuqlrr ero
pa6o.rbr x napalrerpr,r r.rcqepnbrBarou{e orrr{caHr{ B U, 2j.

B [3] nprrsoArrrc.s olrrcarrue atrfiaparypbi perrrcrpaqr,rr,r AaHHbrx ]ra N{ar.-
rrr'rrrryrc Jrer{ry c rrafr{r{rorpaoa u cB.E3r{ c 381\,{ <paa4au-3> AJrfl peE(r{Ma off-
l*,:; rT rroBBo,rrl"rro yneulrulur o6sen BoH c bl,z r,r,MepeHr.rii uo l2'manaJralr Aozu48' ocyulccrBJreHa oB.EBE, c 3BM <Ifanplr-2,1 4.,rx oprarrr,raarlr.rr{ pe?rir{}ra
otr-lirte, A.rrfl qero coBAalr cfieqrrarbrrr,rft 6ion, Horopr,rft^nxoAr{r B corJracyro-
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Puc. 1. Crpt,ltryprrl cxeiuil coJllloqtrr,rii ualntrtolparf - 3l]NI

rqee ycrpoitcr,so. tr4elterten cfiIroBHoft KoHrpoJIl aIInaparypbl, BCJIeIcTRI{e
IIeTo BoSMo,I{eH III,I$POI]Ofi HOHTPOJIb MTItrl 3AIII{Cb IIA AI{ATPAMMIIYIO JIEHTY

rro6oro uB 12 perlrcrptlpyellblx I(alIaJIoB. Onficannafl pauee a[traparypa cor.-

JracoBarra c ycraHoBnoi.t [porpaM]rHoro cHalrr{poBaHl{.tr r{306pa}IteHufl CorHLIa,
tlorocrexeuirx n oupe4eJreHr,r.rr KoopAlrlrar. O6pa6otna peByJlbraroB Ha6rro-
Aerrr,rt B pei6r{N{e on-line rrorpe6oBalla rrBr,rerreHr{a xapaxTepa u pactrpeAeJlelMtr
.uH1[opMaqI,rr{ rro Kar.raJralr. Ilo cpaBueHr,rro c trepBoHarraJrr,I{blr,I pactrpeAeJIeHrl-
e\{ rrcr(Jrroqerr HaHaJr perrrcrpar{}I[I HoMepa I{SMepeHI{ft, [06atsIeHLI ABa I(aFIaJra

fioop,qr{Har X u Y, ucniuosenbr rrprrar{ax}I rranpaBJreHl{rr cla}IupoBaH}rtl. CJle-

Ayer orMerurr,, qro Ilall.flAy c BbIAarIeil LrHoopMaquI'I B 3BM npc[ycMorpclla
.BaIIIICE, ee IIa NIaIIII{T}IyIO JIeHTy.

flra cor;riacoBaHrIfl Bo ]tper{eHu pa6orr,r ycrpoficrBa yrlpaBJreHI{.a I'r SBNI
B pe;fir{Me rrepeAarla - npI{eNI paspa6orallo [pOIpaM]I]iO-ylpaBJLfleMOe coIJIa-
cyioqee ycrpoficrBo - Illlrep{eiic. Saulrcs cJly}fie6Hblx r.t r.rur}opuaqlIoHII}Ix
KaHaJroB trpoI{CxoAI{T B IvIoI{eHr nporpaNINIIIoro SaIIpoCa l{}Irep(befiCa. Art,
eroro B crrcrolry HoMalrlt SBNI snelena HoNIaHAa oflpoca BrIeIrIHI4x ycrpofiCrB.
Oua uoclrr vnr,rBepcaJrbHbria xapanrep. C ee rIoMoLI{bIo rlo}I{}Io oupocrrrl Jrlo6oe

noJrr.rqecrBo r(aHaJIoB u BaII[carL Irocrytrarcqylo B cyMMarop SBNi nurfop-
Mar{irrc B 1lo6ofi vs 2048 aApecoB oueparl{B}Iofi ua,u.n:ru. Bno4 uonofi KoMaHAbI

norpe6oBaJI yBelraqeurrl AJIeMeIITapHLIx oflepaqufi, COcTaBJIeIII{.s MIII(pOflpo-
xpar{}rbr r{ saHeceHlLfl ce B Ty aIacTL AOJITOBpeNIeHHOTO SatrOMIIEaIOqeIO ycr-
pbficrna, Koropa.s orBercrBeHr'ra Ba BrrrrroJrr'rer{rre MamrrlrHr,rx otrepaquft [4].

Heort,enrnertofi qactuo flro6ofi cllcreMbl npfl6op - 3BM flBJr.fiercfl Mare-
Marr.rqecfi oe o6ecneqenr're.

i\,Iareuarnqecnoe o6ecreseuue CAIfCN'I trpeAcraBJlrer co6ol'i Ha6op HeBa-

Blrcrrlrbrx trporpaMlr, o6c.nyrriunaroqrrx rm6ofi I{B pemr{MoB pa6orbr Marlrl{ro-
rpa$a. Penurrrrr pa6or ynaabrBarorcfl lra6JlroAareJreM c rlyJrbra ytrpaBJleHrls
rrprreMoN{ - rrepe4aqeir uurfopnaqrrrr r{ tpuHclrpyrotcrr B cJry}r{e6uou r(aHaJIe'

Bce penur,ubr pa6orbr r'rarrrr4rorpa{a yc;ronno Mo}I{rIo o6teguulltr, B ABa: pe}I{rIM
(troAroroBnr{D BotrorlorareJrb}rr,rx AarrHLrx Ir peHI{M (3atrucl,I) rIoJIefi. It uogro-
ToBr{ToJrE,Hr,rM trpoqeAypat[ orHoc.rrTcrl: Haxo]ItAeH[e Koo{{uql{elrTa arrelrroil-
qrlr{, KaJILI6pOBIta uu{opUalquoHIIIJx KaIIaJIOB, SaII[Cb ypoBILE (IxyN[a) I'I

(FryJrfl). It aauracu oirHocttTc-s perlrcrpaqr{fl rroJrefi u BbrrIucJIeHIre lroJr}Ioro Bert-

ropa Hatrpgiricrruocrrr l{ar}rrrrHoro non.fl, }Ico6xoAI{Mocrr, Bblrrl4crreuu.fl Bclro-
[oraTeJllrrr)rK Aarrrrbrx BLrTer(aeT !I3 o6lqelo Bbrpa]I{eHlrfl AJrfl cI{r}IaJra rro6oro

r(arraJra, xapaHreprr3yrorqero lrarHr{Tr'roe rIoJIe B z-ro.rHe c yucroM xanra6ponftlr,
arreHroaq[I{ u ypoBHfl (EyJLE):

s,i -f0riQi, -6trrQ;rrl 
lrn

";j - L | - --1;),\r.c,Q,.r.' (t)
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rll0 6;j - Hopr,rrrpoBaHHafl BeJrrrquHa cr{rflaJra /-Kar{aJra (j : l, 2, B) ; 6;j _
perrrcrprlpyeMafr Berr{quHa; o, -- HOasr}lrqr,reur arreHroaq[rr, ycraHoBJreH-
uurii uplr Batrr{crr; 1; -_ llureucr,rBrrocrr, HetrpephrBrroro cneHrlla n 4ar{uoftrotlHe; 6r{ ycpeA}reHuarr BeJr[suHa cu"rraui j-xaua.,ra B pe]rir4rre trpo11!rcr,r(IIyJrrr); Qiu _noa$$rarilreur arreHroaqr{rr, ycraHonneuuurfi B jle}r{i,r},re npo-
IrI'I0U (I{yJIfrDi ru - ycpeA}reHrrarr BeJrurrr4Ha rrrrre}rcr{Brrocri{, perrrcrpr,rpyeNrarr
B pe?ItI{]Ie trpotr14crr lryJIeBoro ypoBrrrr; f"o - ycpeAlreHlrafl Be[[qrr].ra Herrpe-
pnrBrro^ro ctreKrpa, perlrcrpr{p_yeMa.fi B peHinMe 3atrrrctr (uyMa)) (o qeurpe 4r,rc-na); 6"; - Be;urur.rua xa;ur6ponounoio cr,rrlraJra 7-*arira, BbrqucJIeHHoro
nocJre npoBe[eHr4fr xanu6ponxr; ci * qflcreHHafl r{o}rcraHra A.rrfl /-HaHaJra;
Qi', 

- 
xoo{{nqueur arrerrrcaqr{r{, ycraHoenelr,Erfi r,pu trponlIcu xanlr6ponxn.

rta.nu6ponosHbre Bertrqr4rrr,r tro nro6ouy unrpopuaqnorn ory xar{aJry Brrrrtlc-
Jrflrorcrr uo Sopuy.rre

?1r lt1

6-,,- |i?u"''-)o'iu'I
""i'--J L ,. - ,,, l, \2)

lAe urlAeHcbr E u \\i upu 6;i oBHasaror, rrro perr{crparu{-E cr,rrHa.rros xar[6pou,
I{II BeAeTCfI IIa trpOTl'IBOtrOJIO}I{HLIX Hpa.EX COJIueSHOIO AIICXa IIeBaBr,rCI4n,toe
ItoJrlIqecTBo pae. B AaHHolr cJryqae B HaqecrBe r{arraJroB 7 npuirarr,r: ftarraJrrrl
upo4onr,uoft coc:ranlarou,efi Qff, uepnofi uouepeuuoft cocranu.grorqeft 6 1lr rropofi cocraBJr.sroqefr 612. tr4srencusuocTb rrenpepr,rBrroro onegrpa tr1lrtr-
erca o6rqefi xapar(repr{c14xofi AJr.E Bcex rpex Har{aJroB B AaHrroit Q) touxe.

Ilpnueueulre n CAHCM lranofi 3BN[ uorpe6onano cor]Aa]rr{.fl rroBor.o
aJrroprlTlra BblqucileHl4.s trOJrHOro BeHTOpa r{atrpa}r{eErrocTr{ Mar}rrrr}roro troJtfl,
BpeMrr peaJrIrBaI{LrIr r{oropo_ro 6r,r.no 6r,r cor{BMepr{Mo co crtopocTr,ro cga}rrrpoBa-
r{r{rr.r perr.rcrpaqr,rn [5]. ]4anecrur,rfi aJrropr.lrrr [6] n qauHor{ cryqae 6br.q obr
ne a{r}entlrBe}I, raH HaK nocrpoerl Ea r4TeparurBHorvr peueHr.rr.r rpalrcr{egAerrrgoro,
ypaBHeIrrI-E lr uorpe6ona.n 6r,r HeoupaBAar{Ho L{Horo BpeMeHr{ tra BbrqlrcJrerrlre
{yuxqlru I @) u Y (H). coxpaqeuue Bpe}reHr{ Br,rqr,rcJre,ufl troJrHoro Ber{-
Topa Hanpfl)I{eHlrocrl'r H uaruutsoro uoJlrr 6r,rtro 4ocrlmrryro Ba cqer :ra6"ulr.r-
lroro npeAcraBJreHr.rfl tfyuHquft | (11) u Y (H) uepea A.[r : 100 ec u trpr{},rerre-
uu.n nlrnerinoft o6paruofi r.rnrepuonfli\uu. B upoipa,urre trpeAycl,rorpeHo npeA-
BaplrreJlbHoe Iraxo?rtAeHl{e trpeArroJraraelrofi Be.ru{suHbr rroJrrr B o6nactir cr,r.nr,-
rrurx ro;ncfi, rge .I1 > 1700 ec, ,rllrr. s o6racru cna6rrx H < LTOO ec.

Ha puc. 2 uplrne4ena 6roH-uporpaMMa r,rareMarusecxoro o6ec,,eqeHr'.
ltax rugno r{B plrcyIlKa, Bce MareMar[secxoe o6ecne.reH[e o6.r,egrnunercri [rrc-rerqep-trporpanl,roft wrD.B cfyuxquz ,[Ir nxogxr ar{aJrr{3 pemuMa pa60Tl,r
Marrrr{rorpa(ra, uepegaua ytrpaBireHua SBNI roft nporpa**e, i.oropaa o6cry-
TrirrFaer Aauurrft perflr{M, Bhrxo4 ua erofi uporpauuil . IfI sa1;ox11rgaer pe]iilr[r
pa6orr,r Barreceur{e}f r{oAa, r{Aerrrr4suoro cnytne6uorry'HarraJry cH, n pu6ory*
a'refrxy. 3roft asefine 6rrno trpucBoeHo rraaBarrre perrrcrp-trporpailua pil.
B cnyvae r{BMeHerrrfl pem{l{a pa6oru Marrrrrrorpa{a r crt jrraMer{r{ercrr noA,
Lr llr, Br,rrrorrH.E.fl agaJrr,rB Crl (ACIt) u PTI (APir),^ uoc.ne onoEsagr.r.s trpeAr{-
ALT9fi npoqeAypbr Ao troryqeHtr.E qI(creHI{Erx BHaqeHr{ft uepegaer ytrpaBJreE}re
0BNI nporpal'rMe, co_orBerc*yroqefi rroBoMy pe)fir.rMy. Bne4eureli pfl 4oc.lu-raercrr rr.r6xocrr, pa6oru MareMarr.rsecxoro o6ecueseirr.* r LrcnJrroqaercr{ Br,re-
mareJrr,crBo orreparopa n pa6ory 9BM.

f{auuoe MareMarl{secxoe o6ecueqeuue rrpeAcraBJrrrer co6ofi cJro}r{Eyro rfyrrx-
I{r,roHaJIbEyIo crpynrypy, tr 4,nn 6onee rrojrHoro ee rroflcrreHufl ooraHoBrtr,rcn
ua uogpo6r"roNr ee otrI{carrr{tr.

rlocn-e Hali(Aolo otrpoca KaHaJroB (on [il arraJrr.rgr{pyer coAeplir,rr{oe clri.
Fg+* , 5-n paepage HaxoAlrrc-n <1>- up,auax omr.r6nn, [r"onrr"1, EepeBoi{rr'
SBNI Ea uon:ropurrft oH. Ecmr <1r> uaxo4urcn a 4-w paaprrAe clt,'DBM uepe-
xolr.rr rra trpofpaMMy Haxo?nAeur,ra xoar[{r4r.(rleura arreHroaqr{[ To1.o pex]tNra,
B r(oropoM r'IarEtrTorpa$ AoJrlHerI pa6otarr,. 9rr,r petnzlrbr ynaabrBarorcg u rpex
MJIa[IEr/tx pa3paAax CIt. 3ro Mo]xer 6rnr, xanr,i6poBKa na]raJroB 611, 6rr,_br.
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P:ac, 2. E,nor-nporpaMMa luarelrarl'larecr(oro o6ecre'renng CAHCM

"rrpotruclr (iuylla) IITIII ypoBufl (IIyJLfl)). B c;ryuae orcyrcrBufl <1> s 4-M u 5-Nl

porp"gr" Ck En nepeAaer yrIpaBJIeHI{e Ira trporpaMMy trepeBoAa uutfopua'
iryi tZ r(ar{aJroB r{B ABolrarHoro rroAa B qrrcJla c nlaBarox{efi sansroft. flocne
pa6oru uo aroft rporpaN{r{e SBNI uepexoAllr Ira upoqeAypy ACH, u ycrarro-
un 

" 
pr*rn pa6orr,r olaruurorpa{a, uepexollr4r Ha oAEy r13 nrr6panur,rx upo.-

rprr.. flpr'pa6ore [arrHoti npo"pao.roarr r PII Barloclrrcfl coorBercrByrorqlrii
,*n. c ,r*no*rru* peir{rrMa pa6oru, r{sMeHfleTcfr coAepp(r{Moe cH, n cu1J-qelo

fiii, ycranouru, .116 CIt r tjtl ,1e coBnaAaror, trepeAaer yrrfiaB.Trenue DBM na

BaBepIleHI,Ie trpeAblAylqefi npoqe4ypl,j. C ee saBepltregl'Iert s PfI salIocl{rc-s (0)),

., yupannetnre 3BM tepegaetcx fiIf ."OrcyrCrnue 
B tIeTLIpex IIJIaAItrI{x pa3pflAax CIt (1) OBIfaqaeT, IIro 11o111'o-

10Br{reJIhIILIe [poI{eAypLI 3artoHseH:sr, t !{ I noAloraBJIpIBaeT AaIIII],Ie' xaJ-}ali-

Tepr.rSylonlue ypoBellb (IlyJIfID I{ ((ItryNIa)), It [epeBoAy ux. B BeJIESIIHbI ]Iallpfl-
lneHflocTl{ B rI[cJIeHHo],r BLIAe I{ troCJIe pa6orr,r ocnosnoft upolpaMNIbI Bht[&oT

!rx Ha rleqarr). Vponeus (uyr{oBD Batrol{?ruaerc.fl, TaH HaK ]l [aJrbrler{[leNl orlll
r.rCIIoJIbByiorc.E IIpI{ BtrIBoAe uurfopuaqulr. llpu pa6ore Mar.llllrorpa(la n peirtu-

Nre Batrr4ctr rvrargl{rgblx troileit (<0> B t.-4-M paBp.nAax CH) [II rrepexo71llr IIa

ilporpalllly BblquoJleHu.s IIOpMI{pOBaII}IbIx CuIHaJIOn 611 r 611, 612, trOCJIe qeIO
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o6parn,ag.ror{ H rrporpa}r}re Br,rrrr{cfleHufl lfoAy,Trfl rratrpfi1{eHr{ocTr{ }{arurrruol.o
rtor.n I{ tr ee cocraBrr.flrorqrrx l!-,irlIr, IILt; iIL2, 1,, x. BrrrcJruB uapar{erllEr
I{AIH1,ITI{OIO IIOJI.II B I-IOUHE, 3BM UEPEXOAI{T IT AIIAJII,IaY HAtrPABJ]EHI,1.fl CHAHII-
poBarrr'rfl. B c.rryuae rprrMoro rrarpaBJreur.ra (\\1 - E) airaruaupyerc.s pa6ouaa
aser?rta perrlcrp-3atrour.ruauua.(P-p),^u ec;rr P3:',O, ro trporroxoArrr BbrBoA
Ha treqararoqee ycrpoficmo (Irvv <consul>>) crr.\rBoira, Horoporry npr4cBoeHo
onpeAeJrerrHoe tsHaqeHr,le trapaMe?lla.

I3r,rno4lrur,ri napaMerp BaAaercrr nepeA Harrailorr pa6orr,r cAllcx4 upoqe-
Aypoft (BBoA npr{Brraxa BbrBoALrMoro napaMerpaD. Boirroxreu BbrBoA r,a'II,tv
oAHoro ua 9 napauerpoB. liapnAy c nrrao4ou ;a IIq,v Boalroltieu BbrnoA B crrM-
BOJrr'HoM I*y J.r+_!oBor{ Br{Ae pesyJrbraroB Br,rqucJreHua rra ,ne,rouuufi uep-
Qoparop JiJI-80. Ilpuauarlr napaMerpou, Br,rBoArrMr,re aa IrJl , ,u4urro.u 

"dftffie upor{eAypofi, .mo u aa ffq,V. B cry-uae pB =: 0 upolrcxogr.rr repenaqa yr_
paB_Jr_eHr{.fr rra trpofpa},r[,ry BbrBoAa r.rutfopnraqur,r, noropafl 3atro[{r{HaJracb B]
OBM upu o6parnou c*arrupoBa'uu (iI -_- 

w). 'aro 
"oirourro 

reN{, qro Hape,-
t<a lr'tv <consul> gra o6painoro xo[a He ytrpaBJrrenra. rtarx4oMy B'aqegr.rro
B6lBoAr{lroro [apaMerpa coorBercrByer HoopAl{Irara rlo X, yuurrrnaeMa.s upr,r
BbIBOAC gA IIVY. IIOCTE B},IBOAA CIItr,IBOJIOB O6PATHOTO 

"U'PUOO"''N,fl 
NPOIICXOAI.,IT

BoBBpar Hapernr{ r Ie_yalryIg.s napaMerp HoBoro lla3pe3a, r. e. trp.Er,roro Ha_
IrpaBJrerrlrrr. lloc.rre olt SBNI auanlrsnpyer rexyqyrc KoopAr4rrary, cABr{raer
HaperKy rra croJrr,Ho crlNrBOJrOB, CnoJrbr{o 6rrno npouyqe}ro n:rrepeuufr no
B_peMr{ pactreararDrBarilra o6parHoro HatrpaB,rrerrr{.s, u yxoArlr rra nb,s11iJrep;ue H'.
Ha .r_p-eua pacueqar6rBa,r{.8 r{BMepe,r{fl uarunrorpasa l,e npr.rHr.rMarorcri
n 3BM rr rep.Erorcfl. Eclu alraJrlra Temytrl]rx lroopAr4Har rro1a36rtsaer, qro cr{a-
Hr'rpoBaHr{e Be,qercrr n o6paruor,r HatrpaBJrerrHrr (E _- w), ro runogr.rlibrfr tra}la-
Merp Ha rrq,Y safioNtr{Haercfl, a ocraJrbHbre mino4arc n sa fl.rl .

f{.nn opraurraaill{r.r rreaaBr{crrr{ofi pa6oru IIuv v lrr 6'na paapa6oraua,
cxeMa paaR.rraxlr BHertrrrr4x ycrpoficrn DBX4.

Buno4 trapalrerpa, rrrrrepecyroqero ua6rro4areJrrr, B cr^I{Boirr,Horr AByx-
I{BETHOM BI,IAE NOSBOJI.EET IIO.JIYqATb HA}]TI{HY 

- ITHEMOHAPTY PACtrPEAEJIEI{I,IfItrapaMerpa no cr{aHI'Ipyeuofi o6.rracrlr. O6'r,e4nH.srr oArro[Merrr{bre cr4x{Bo,rrbr,
MOlr{Ho troJryrrarr, npeABap}rreJrbHyro Hapry l.rsoraycc. flopaAon cr{MBoJroB
Jrarl'lEcI{oro ant[aul.ra coorBercrByer ]rapacTaHIrro IleJrr{qtrrrr{ trapaMerpa.
r_la prlo. J trprlBeAerra aHcrrepr4}reHTaJrr,Ha.fi Hapra r,r3oraycc upo;1orruofi xolr.'
troEeI{TbI BeHTOpa MalrrrrTrroro II0JI.S.

B uporpauMe trpeAycMorpeHa Boar{o}r{Hocrrr BbrBoAa trapaMerpa n qu{po-
BoM BuAe rro pa3peBaM r toft uoc.rreAoBareJrbrrocrtrr, B xaxoft BeAercE perlrcrpa-
qrrrr cr{rHaJroB Marurrrorpa{a.

Hecrrorpa 
''a 

trpr{rrqu[ y,r,rBepcaJrr,EocTl,r, BaJro,{er{H'rft n Aucueruep-trpo-rpaMMy' pa60ra Marlrr{Torpasa aa4aercfl B crporo otrpeAeJrerrEo}r nopEAr{e.
onepaqlrfi. ,(.rra eroro paapa6orana cneqrraJrbuaa $opnri HypuaJra, rAe yna-
Sarr troprlAox pa6orr,r I{ Salroc.rlTcfl Bce AaHrrbre, orHocrrrqr{ecfl n rrpoBeAer{r{ro
rra6.nro4eulrfi' Err.rro rprtH.sro, trro cHaqaJra perrrcrpr.rpyrorclr *orr'6pororrrore
AaHHr']-Ie c upI{B}IaHaMI{ HaHarIoB, n RoropDrM oHrI orHoc.rrrcn) H BaAaHrrbrM
xoarp{uqlreuroM arrer{rcaqltlr. floc.rre xaru6ponxrr r{ar{aJroB upo4o.iu,uoft u trep*roft uonepesuofi HolruoHer{r Benropa npoiano4ar xarlr6ponxy r(auaJra Bro-poft uouepesuofi Holru^oHer{Tbr Ber{ropa, BareM BeAerr, ,,urr6'poBr(a HarraJra
ryqeBr,rx*cxopocreft. c;regyrorqurr.r rrAer peH{r,rM npotrr{cr,r (uyrrra) u ypoBHn(Eyr,q)). rloc"ire troAroroBr.rreJrt,Hr;rx [poqeAyp, peByJrr,raroNr no.rol.]brx .fiBJr.Eer-
Cfl BbIBOI TTA IT'LV B-IAYCCAX YPOBHfl (HYJI,E) I,I (([IYN,IAD, rrEPEXOA,'IT HA sAIII,ICE,
I'rarHlrrlrblx uonefi' Ilepe4 pa6otofi c MareMarr{qecirralr o6eineseirr,reu CAHCtr4
B ctrel{I4aJlrr}ro orBeAer{Hbre .a.refrxn BauocflTcfr B cl,rc;r1eHgorr BLIA9 HaqaJro orcqe-ra noop,qr{Har rr rtrar cnanrlpoBannr, LX rro HoopAr.rHare X.

Smcnryaraqus cAIfcM uoaronrnr 6onee a$rfe*rrrrro lrcrroJrb3o3ar5 1rar-
uurorpa{, crpotrTr, trpo}rBBoAr,rreJrr,Irbre rrpo"pu**or rra6rro4enr.rfi, troryqarr}
IleByJlr'rarbr B trpoqeccepa6orltr{arul{rorpa{a. CAHCM troBBoJrrrr Brraqr.rreJrb-
Ho coHparr4rb BpeMfr Melr{Ay perrrcrpar{rreft gauur,tx r{ noryqeHueM noJrr{oro
o6r,erua undopllaqrl{ AJIrr l{oNrrrJleficrroro r.rx rravqerr},rrr. 1[orrB,,[nerc-s Boarroix-
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HocTr, IIoJlyqefll{fl peSyJILTaToB Ha6JIIoAeHui.i ne to,rr,xo n o4r'ror'i cuentpanluoft
Jrr.rHtrrtr, Ho I{ B 4nyx, BunoA trapal{eTpoB I{ccIIeAoBaIrI'Ifl B BIIAe nf[eMo]iapT

fla II,Ly [aer r{arJraAHoe, a carroe rJraBr{oe, oneparrrBrtoe trpe[craBJreHlre o pe-

ByJIbTaTaX, tITO 11O3BO[EeT I(OppeHTI{poBaTb trp_o1'p_aMMb] Ha671IOAeHufi. PeXr4lt

olf-line, BaJrolner.rgbrft s CAHCM, rroBBoJr.Eer o6pa6atrrnarr, [aHIrbIe' sarlllcaH-

r{bre Ha Marr.rr{rrryrc Jrerrry B trpoqecce pa6orbr MarHl{Torpadla, no paBJUIqHbIIvI

aJITOpLITMaM cTaBI{rb pasI[cIIbIe saAaqu aIIaJIIlsa troIyrlaeMoft uu{oprtaquu.
SfCneplrrr.reUTbl, trpOBeAeHHLIe C CTICTSMOftz BbI.EBI{JII{ p.EA HeAOCTaTItOB,

noTopbre B l.Iacroar4ee BpeMfI ycrpal'Itllorcn. I{aupuuep' BBI{Ay olpaulrqeH}Iolo
6ucrpogeftcrnux ABNI-<Harpn-2r> !I treqaraloqer.o MexaHI{3Ma rpe6yercrl
Bbr6op otrTuMaJrr,Hoft cxopocru cr(aHr.rpoBaHl{fl I{ rloBblrlreHr{fl 6blcrpoAeftcrBu.fl

II\V. [tx 6onee uar.nflArroro trpeAcraBJrerrr{fl o xapaKTepe LrsN{eEeIrI{rI [apa-
Merpa, BbrBo4r{Moro Ha IIIV n pentuue ou-line B crrN{BoJrbIroM Btr{Ae! neo6xogl'rm

rq,are.nrsr,rft [Og6op IpaAIIeIIroB napaMerpoB ;ru6o nnog trJlaBaloqefi [Ir{aJIbI

IpaAr4eHTOB AJLE r(alr{Aoro trapaMeTpa B oTAeJlbrrocTr4. flepcuextunur,ritt ttBltrt-

u'r"., ouruog r{B 3BM [atrIILIx B BI4[e Hapr Llsolaycc. Orcyrcruue y eBX{ BI'IeItr-

Hrlx HaHoI]I{TeJreft c}Il{ffiaer Bo3Mo}I{HocrIr I{ctroJrb3oBaHl4fl eo B crrcreN'Ie, II0S-

TOMy BeAyTC.fl pa6orbl no IIo[nJrroqeHI,IIo Mar]rr{Tllblx 6apa6auon.
ilapnrrcrtrrbre HeAocrarxr{ BoBr-rr.rr(Jrrr B peByJIr,Tare rrctroJIbBoBa}IlIrI }IaJIoft

pBM; TaHoft cJlolr{Hoit cr{cretr{e, r,r, ecrecrBeuuoT I{x 6r,uo 6nr 3l{aqr'rreJrbr'Io

r{egbrtre c upr{MeueHr.reM 6oJree nporlBBoAL{TeJIr,Hoft BlrqrlcrrlTerbuoii l'IamuHt'I'
AnrOpu OII{rIAaIST, u.rO O6CyXgaeNIafI cLICTeMa uoCJIe yflyq111egufi ee xapax-

Teprrcrt{n AacT HoBoe, s$senurnnoe cpeAcrBo uayqeuufl Conuqa u tlBrrrcrr ocuo-
uofi gt.g AaJlLuefirxlrx pa6or ro aBror{arrrBarlul{ n o6,nacur actpot[uanuecHr{x
ECCJIEAOBAHIIft.
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CI4CTEMA CBOPA II OE PAEOTITII IIII@OPMAqI,{IT
HA EAItrEHIIOM COJIHDqHOM TEJIDCTIOIIE

RP I,T MCIIO}T ACTPO@II3I{TIECT(Ofr OECEPBATOPtrt,{

JI. B. Ipaurqxrii, .II. A. l'paurqttan,
;I. B. /{sJ(rioncrirlii, [I. C. Hrtry.aun

(I{AO AH CCCP)

OgHofi r.ra r,rar{6oJree ar(ryaJrbrrbrx rrpo6JreM tpusltxu Conuqa flB.rrtlerc.E rrc-
cJreAoBaHIre roHr(oft crpynrypr,r paaJlusubrx o6paaonarurft na coruesuofii
troBepxHocrr{ c troMorqblo TeJrecHotroB c paSpeueEI'IeM troptl[Ha 0',5-2"
oouaqeur.rbrx Mar.Hrlrorpa{aMu [1] c nbrsoloM I{Ir+opr[aqrrlr rrq IlarpaMMHLIe
JIerrrLI, NIarHl4rlIbIe Jrellrbl l2l u-mt Herrocpe[crBer{flo lra gBM [3]'

,(o uacroarqero Bpe\,regu yc.rpoficrna ilrgupon aqttn u c1aHlrpoBarrurt vgo6'
pa[rerrrrrr Co,ruqa 6nrru uocrpoerrtrr rro npr.rHl{I{ny paaoMr(I{yrblx cllcreM aBTo-

MaTr{qeororo petyflr{poBaHlla. Tan, naupuMep, pa6oTa yCrpOitctBa saCOBOIo

BeAerII{fr TeJrcoHorra oc}IoBarra r.ra Bparqerr-r.1l,r IIeJIOCTaTHOTO BepHaJra c SalaHHoit
CHOpOcTbIo BoItpyI troJIflpHOfi OcI4. B sToNI CJIyqae K l[exaHlIqeCHI{M yBJIaM

(pe4yxropaM, Al4tf$epelrqrraJIaNr), aJIeKrpoI{I{He (n uacruocrtr{, H saAalotr{IlM
teEeparopaNr) tr Tosuocrl{ rocrr{poBr{rr rrr{crpyr{eHra trpeA'bfl8.[rrorcrr lroBbI-
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IIIEHHbIE TPE6OBAHI,I,tr, TAI( KAI( CIICTEI,IA CYMMIIPYET OruU6HU. ,I[U,A UCXITO1E11p,,I
r'rJrrr cBeAerrlrfl r( Mr{HrrMyMy 3rr.rx omu60H s cosercxonr coro'ee u aa py6exrou
B HacToflIr{ee BpeN{E I{aMerI{JIacb reEAeEr{ufl H co3AaHrrro cJleAflqrrx cr{creM,uocrpoellHllx tro npI{EI{IItry saMHrryroro aBToMarr{qecKoro peryrupoBaHu.s,c rrctroJrr,BoBar{r,re},r cforoenefirplIsecxoft cne4arqefi cr{creMbru opo"pa*rroro
ynpaBJreur{fl cxaHr{poBaEuelr uao6pa}r(eutrE Conuqa.

B Hpurucxoft actpo{ua,secHod o6cepnaroprlr 6una EpeAtrpldHflra uotrr,rr-
Ita peme,r.' eroft upo6reuu. Eqe JreroM 1g6f t.6u.rr r.rariroBJreE r{ ycraEoB-
rrerr Ha Bamesso,r.r cortresgoM reJrecnoue (BCT) geftcrnyrcqlrfi *axer"{oro"r-ga' Ha serr 6r,rnra npoBepeHbr n yroqEeHbr ocrroBlrbre trapaMerpbr upu6opa.
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.70

ZO

/0

Plrc. l. Pacnoloxerue rqenet, ycrarroBJreHubrx trepeA cBerotrprreMrrrrxainr.r Soror.1r4a,na ueo6paxenlrr'r Conuqa
1H 3 - rqenrl, ycralroBJrerrEbleol{oJro Hpag]Errcra conuqa; z il4 - uleJrrr, ycraHoBnerrrrrre r{a HparoArrc-
Ha CorHqa

Ptrc. 2, Sarucllltocts yMeubrrrerluff Ar.raMerpa Co.nnqa no d or: Bbrcorhr Corgqa nag rr1lreii
1'opr.rSo}]Ta

B cn.ssu c TelI qro AuarouaJrblroe Bepr(aJlo reJrecxotra 6nr.no ue4ocraroqgbrx
pasMepoB, cBerotrpueMF]4n]r ar^Oro {ororra4a 6nrrn ycrarroBJreEbr Ha r(pa.Ex
uaodparxearx co.rrrqa (1 , 2 a 3, 4 ia pgq. l). B naiecrBe cBerotrpr.reMrrur(oB
trcnoJrr,BoBaJrrrcb {orocouporu BJreHufl OC-tto. Mocrosr,re cxeMbr, B trfl6sE
noropblx BHTIoqeHLI eru rfotocolporl{BJreuufl, oHaBErBanncr, c6aragcrrpoBaH-
HbIMII, eCIItr BLItrOJI}JflJIECb yCJIOBIlt.fI:

11,51 : IrS, n IrSr: IaSa,

r4e 1r, 12, Is, f a * uvtew.ctrBEocrrr cBeroBhrx rroronoB; Sr, Sr, Sr, So _
rrJroqaAr{ ocBeqeErrbrx .racrefi qe,nefi, ycraEoBJreHur,rx nepef {oiocorporun-
JIEEI4,TIMI{.

B peaynrrare AByxJrernefi axcuryarar{u, Mar{era Sororr.r4a, coBMecruo
c reJlecnolor{ I{ MarHl'rrorparfou, 6nr.lrtr srrfinJrerrbr ocrroBHbre rreAocrargr.( trpp1.
6opa, xo:ropbre cBoA.rrrc.E K cJreAyroqeMy:

1. B^yrpeu,r{e ,n Beqep,He qacu ua6nrogennft,^r,rB-3a pe$paxquu, r.rso6pa-
?r{eEr{e coluqa crarroBrrrcfi erflr{rruqecxnu (puc. 2). Ed opruo4r, K BHaqrr-temuofi omr,r6xe yAep[(aHr,rfl raao6paineuza eo.nuqa u ,aguirruy rroJro4rerrrr[,
ecJrl{ cBerorrpl'reM}Il{r(I{ ycraHoBJreHbr rar(, HaK troHa3aEo Ha pac. 7.2. Vrs-aa 6onr,urprx rrorfr'oe B peAynropax ycrofivr,ruu, pu6oru c.negarqeft
cr4creMrrr rfororuga Aocrr{raJracr, ToJrr,]ro opn 

"r,opo"ru 
orpa6drxr omu6iu pac-

corJracoBaur{rr7 rle trpeBbrmarcrqefr. l" lcett.
Bo euonb paapa6ora'uoft xoucrpy*r.(Ir[ rfororu4a, xoroprrft ycrarroBJreH

HA PEHOHCTPYI{POBA]JI{OU ,I]CT I,I BBEAEH B EHCnJIYATAI{IIIO B 7973 T]., trEPEqI,IC-
Jrer'rHbre Br,rrtre r{eAocrarHr{ 6unlr ycrpaHer{hr. Ha puc. 3 npunegeua 6noxlcxelra
cl'rcrellbr c6opa u o6pa6ornu lrn$oprraqnn. Cocranuofi sacrrro orofi cr{crer{br
flBrrflerctr {ororu4. Ha xaperne 4 uo xpaau uao6pameulrn coruqa 6 ycrauon-
JreEtrr ropr{sorrraJrbHa.a u Beprr,{HaJrb]raf trapbr sorocoupoTusilettmfi 5 rura
182

,f /[ /,f z0 z5 h"



c

Puc.3. Etort-cxerla cl4creMLr c6opa i'r o6pa6otnl'r trlr{oprraqlru

J _ (BapqeDbr!:l reEcpaTop' 2 .- CqeTtrtrfi c)588, 3 - ItrafoBble lBr[aTeJrrr ]JJil-,t,4 - Ita]leTlla Sororuga,

5 _ CBeroup[eMHrrl(rr,6-' lrao6paxrerrne coJlHrla, 7-[erocrarHoe sepHaJro, 8-grcl(TpoABurarerb PI-09,

9 _ r\rr$pone.raTaroulee lcTpoiictBo, l0 - 6JIOH npolpartltlloro yfipaBIeilurl,fi - MOCTOBLIe CxeMbIioO-

Tor[Aa, -12 - ccpBoycr{Irrrreflfi, li - 6rofi ynpatnenr'rn] alogolr nn{opuaquu, J4 - aoflorHl{Terr,-

Hoe BepfiaJro, l5 - orel{rpoABurarerbl PA-o9, l6 - oJreH1porllrblii noreEquoMerp ItCI-4, JZ - [epd]o-

pu.op Ul-tbO,.I8 - rparrcMr,trrep FS-i501,19 - l'ereraiitr I-$3,20-22 - lrnrepoel"icrtue6iloltrr,2S -
euexrporrrmrii trorcr{q}lorlcrp y,cTl-4, 24 - BolrllI),rarop, 2,' - ailafiol'o-qn$poroitl npeo6paaonarenr',

q.TZZ:I\,26 
- [peo6paaoBareJrrr yponun, Earrpnx(eulrfl, 27 - utrrep0eficllLlil 6flol(, 23 -.-rpoqeccop yl]](

1\[-6000-1, 99 - nJraHlucl' oororl'ua

qlc-It0. Hape'rHa IlepeMeqaerc.rr B AB^yx Bsar{NIITO treptre}IAl{nyJlfrp}lbrx }ra-

trpaBJIeIlIIflx rnarotsblfrI{ [BtrrareJrtlN{n 3, Tuua IIIA-4'^.gIIoMy uary poropa

[BtrraTeJr.E cooTBeTOTByeT rrepeMetrIeHr{e HapeTKrr Ha 0,08 gyru }ra uoBepx-

;;;r; Co,nur1a. flporpauua c*arrrrpoBarlr{.fl BaAaerc.s 6.nonou trporpaMMlroro

yupaBJreEr{fl (BIIy) (10 ta ptrc. 3)., IlpegycuorpeHa Bo3}IoEtl{ocrr, troBopora

irio-"tu $oronal{a bg 'u 
yron -+- 45", 'tro uogBoJr'fler cxaur{I]oBarb r{3o6pa-

?rieEtre COnuqa troA paBIIIIN{1I yIJIaMI4 r Cytouuofi [apaJIJISJII{. lopuaOuta'lr'ua;r
!r BepTIIKaJIbIIafl trapbl {orocoupotlilBJleHllfi 5 sHIIoseEbI B IIJIe.II{ MoCroBbIx

Cxe;y- L7, C BbIxoAOB I(OTopLIx CEI{}IaI1TC;I Eatrp.s}Itegl{.8, upolOpquoIlaJILHLIB

om116ge paCCOIJIaCOBa]II{fI. pru naUpRmegl{fl IIOAaIOTCfl Ha BxOAbI CepBOyCIIJIIT'-

1enefi 7i, x nwxo4aM HoTopblx uoAgilIoqelIbr uctroJIIII{TeJIbHbIe ABI4IaTSJII4 B

u 75 rvma PA-09. Otpa6otxa omtr6HI,I paccoIJIacoBaIIII.fl Ilo cr trpotrBBoAplrcs

qeirocrarlrr,rl{ BepKaJIo},] 7, a uo ^6^- 4on-o-luII4reJIbHbIM -(14). Maxctartansutrrr

arropo"ru orpa6ornfl CocraBJIfler L00" f cen. I4ao6parrteupe CoIHrtra yAepg{I'IBaerctr

ua 'nxo4noit 
ilIeJrrl ctrenrporparlra c .ro.rnocrblo Ilpl4ldep_uo -l- t''.

EIIV aaUaer BpeMeIIlIgIe coorHoIueHI'IfI B CllcreMe c6opa 14 perl'Icrpalltt1t \1r:'

tboDuauun. Onra cio[x,rcfl K ycranoBJreurdro qr4cJla rlaroB (rantnylscon) cnanr'r-

iouurrr, 11o ocs]r X tr Y ra iractorr,r creAoBalll{fl DrI4x I4M[yJrbcoB^ . 
(c1opocrr'I

;;;;il;;rr4r): [Iar naperr{rr c*a}rupyroxtero ycrpoilcrBa paBeH 0",08. Max--

cr4l[air];Hoe *orrruo"roo '-uro, 
- 2rri," t11o coorBercrByer irpl4]Iep]io 1300"

ua rroBepxEocrr corHqa. cxopocrr, cIlHrlPo^BlHyfl,F: o:,ry^x r Y uMeer cre-

oyrc*re BrraqeHrrr: t,oa; 0")16; 0",32; ci',64; 7,"28; 2",56 5",72; 10,"24 aa

I cerc.

Blly o6ecuesunaer BbItroJII1SHI{e cJIeAyIo111I{x pe}HI{MoB IIa6l1loAegrfi"
1. Perrcrpaquro un{opMartrr{r{ [pra rJenoABr{?r{HoM lrBo6parrteHl{u CoJrrril,a'

B arou pexrur.re pa6ora EfIV cBogrrcrr K ytrpaBJreHrlro perllcrpal{rrejt Aan-

Hr,rx, T. 
". 

qrop*rpgBaI{IIIO CI{1HaJIa (saKOpOTa) cepeB SaAaIIubIe IIa6JIIOAare-
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{:y tp#lTil}rn tspeMearl. B aro Bper.rrr BxoAr,r aBroN{arr4secxr,rx uoreHr{r,ro}rer_
IJUIJ ,f\\trIl_4 3AI{OPOqEHI,I HA I{OPUYC I{ I{A AI,IAIPAUITUOfi JIEHTE NPOII,IC6IBAETCEny'ur'' Bpeufl, B reqe,ue xoroporrc upor,rcxoAr,rr perr.rcrparrrrn r,rurpopr,raqrau *-undopuaqlrourrlrfi (pa'peB), xax n npe*" (Ba*oporaD, BaAaercrrr rra rryJrr,TeylrpaBrrellrrfr ria60palu.r [eper{Jlroqarelefi uo ocn., ,y ,n y aooruarcrner,ruo. 0roBpel{'fl otrpeAerr'Eerc,r ycJroBHbIM, AJr.E Aar{Horo peirilr}{a, qr,rcroNr rrrar.oB cHalrrr-ponl:rrl_I? 

lT1Aoft r{B noopArrHar r.r BaBr,rcr,rr or cnopocrr,r c*ar{upoBarrr,r.rr.za' uHarrr{poBaHtre ueo6parxeuur connqa tro ocrr x-n upar,ro,rn , d6pnrooMHatrpaBJIeHr{.8X.
JllIV o6ecueqrrBaer rlepe]reqe,I{e Kaperr(r{ drororuga c aa4annoii c*opocrbro.flocre [epeNretr{e,r{fl Ha aaAarr,oe s[cJro rtraroB nn$opuaquounnit (pa,peB,

IIpepErBaerc'E 
-(3ar(oporor'ID Ha BpeMfl cr(aHr.rpoBaHrr, ,ro o"rY, qldcro ycroBHo-

13:'1i1_Ir^ InA-4 uo Y orx.,rionen , uupurna r[ororr,r^u ii. ,r"purreqaerc.E roaTOr4 0ctr.
26. cnauupoBa,r{e rr perrrcrpar{lrx lrn{opnraqr,r,r tro ocu x.ts ollrroM rranpaB-Jrelrr{r{ ._- cneBa EatrpaBo.
Perucrpaq,ra lru$opuaqr{}r ocyqecrBrr.flercrr Bo BpeM.E rrpfir,roro xo^a r{a-pernl4. <Saxopor> coorBercrB,yer yABOerrEony Bpe},reEr{ ycJrotsHor.o cHarrr4poBa-rrr,.E rro 2g\ Y rr Bpelrer{r{ o6pa'ruoro 

"ogu 
nupnrn" lripr"u uaneno) ,o-"no-pocrbro 20'' n cexyl4y.

3. Pacrponou rrrurrpoBarrr{e lrao6paineuun Co.rruqa.
Dro:r pe;'rrurr a,arorrseH pelr{r{My zi i za, ,io;;;;;;r."Ae Ha Hero Br{rrro-sarorcrr IllE-4 ro ocr{ y p,.n oepegrrrxerrrrr, ,ro6pur,"rrro'borrrlo ,o *otHoop,qr4Hare.

,(ra nuayarbHoro KolrrpoJrr pa6oru EfIV ycranoBJreH cue.ruux (2 rrapuc. 3) c qr,rrlponoft uu4lrxaqlreft *orrrre"r".u-LMrryJrbcoB no ocr{ ,. B;rd;r;;BnJrro{e,o qlrrfponeuararorqee ycrpoficrno_(unyi g g,.a ooupurrorroro rroJry-lleHl'Ifl Hapr MarI{I'ITHOro rloJrfl ar{TrrBrrrrrx o6.rracreit ConHqa. B or.,ruqlre or I{1IV,orlrcaHrloro s [4], trocrynareJrrrrroe ABr{}neHr.re HaperHr,r r,r rrepeBoA crpor{r{B AaFrlrol\'r {rY rpor3BoArrrc.s rraroBbrN,rr( ABr,rrareJr.Ej\u,r, pa66rofi"r*oro-piri
ytrpaBJr'ser BIIy' flpu atort npeAycMorpel{a BoBMo}r{Hocrr, yBeJu{qenlrn nr.rneft-IrOIO ilfa0]rrra6a ue'riTar0qeficq *upru, hrr ,o orHorrreHr{ro H .ur,ruefrr.rlrr{ pa3-Mep_aM cHarr[pyeNroro yYacTHa.

13"irox .uporpal{Nrrroro ytrpaBJrerrr,rfl Br,rtroJr}reH ua rfeppur-rparrBr,rcropr.rLrx
I'IoAyJrrrx [5], sro o6ecueqnsaer rraAe]r{r{o.ru , pu6or, 

" ;;;;;ro norrexoycrofr-rlr'rBocrb. Jfor}IsecHfle cxeNrbr nocrpoer{br tro IIpr{Er{rlIIy oAHoBpeMeHrIOrO r,rar_IIrIrHoro aatrpera [6]. Taxtos're r.r\rnyJrr,c,. e-'6r.rv 
"f.r]"rr, o BaAaroqeroreneparopa 1c xnapqeBrJM peaorraropor.r [7] . 
- J----

,- Erq yc*operrr..E o6pa6orxla 4ro.ru,* or6oio4"orrfi s Mae tgTS r. ua ECT
9rYlr:lr::11gu Vufaararoquft Br,rqr,rcrrr{rerrr,u,ft xoMn.rrexc (VBI() M6000_1.fla trepBoM Dratre Er(ctrJryarar{[rr VBI( 4onmen 6st o6ecuesr,rr], BritroJrHerrr.recJreAyroqux rlyuxqlrfi .

1' flonyveulre nepso.ueHrbr c MaccrrBor{ Aar-rHBrx Ar.q rocrpoe',,fl HaprriI'Isoraycc [1] ua rpa$ouocrpor{rerre, cocrbr*oBa,HoM c DBM EC-I020.z. u0paoorHa r,ra,lrepennft rpo40nrr.rofi cocraBrraloqefi uaruuruoro rroJIEconuila c r'rrrrerpr{poBaHrreM cr.{rHaJra ,,o Bpeil{e'rr rz nrr4auefi pe,yJr'TaroB HatreqaTL.
Peurelr-lr^e nepeqr,rcre,Ebrx Ba,qaq trpeAtroJraraJro crbrr{oBny yB}t c MarEprro-rparfou Bcr, rroAroroBny coorBercrByroqr.rx trporpaMM rr peHOlreuqaquft

H:^:j:::r^rjT^"^1yl -rrcrorr,BoBaHr{ro BoaMo}nnocreft VBH sra trorryqeurn rpe_uyelror{ ToqHocTr4 peSyJrbraToB.

-I{udopna4r.s ia BbrcoHoolrHo}r Br,rxoAe r{arHrlrrorparfa tll rpeAcraBJr.aerco6oft-r'rensroqlrftcn (no npeuenz) no anu.rruryAe rr Brra*y ypoBeHr, Hatrp.qxre-rurr. flpuueM rrprr r{BMepeHr,rrr upogonr,nofi 
"o"ror"".q"H o'drr""o }rar'r{rHoro

NON,S COJIHI{A^ XAH 3B-E3AbI AI,rXO4I.rOii: CtrTHAJI OqEHI, MAJI IIO AI,ItrII,ITYAE -_uop,rAr{a +.20 .no. lrcr.ottr'30Bar{rre agarroro-qrrsponoro opeooprroJir"r"(Atlfl) c Hr{3I{ooMHLrilr Bxo[oM rr Ar{ara,o,o* npeo6pa,yeM'rx r.raupa;nenr.rfi-+ 70 o rpe6onaro BBeAerrrr.E corJracyrcr,{ero rr HopMr.rpyrcrqero BB.HB.B [rrfr
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rroAnlroseHrla r( BbI xo[y ]Iar]IItTo rp a {a. I-Iop nupyrcque y cvlrvT ellrl, Bbrtrycna-

et{LIe trpoN[brrrlJreHr{ocrr,ro, r{Melor rrrrBHoe BxoAHoe cotrporI4BJrelrrre. Hnacc
TOqHOCTT,T r,I BpeME ycTaHOBJlerrr{fr TaH}He orpaHuquBaror BosMo}I{Hocrb I{x
rrctroJrbBoBauufl. IloDroMy ocr{oBubre rpyAuocrr{ BaI{JIroqaJIIrcF, B nocrpoeul{rr
ranoft CrIcreMLI C6Opa r O6pa6otxlt lturfoprtal{I{I,I, Itoropafl o6ectresv,rra 6s
Hap.rIAy c xoporl1eft paBpel[arcU{eft cloCo6uoor];Ig tro aMtrJII{TyAe c[IHaJIa AoC-
TaTOqHyIO cTa6UJIr,HocTt I{ To!II{oCTb peSyJIr,TaTOB.

rfacrora BatrycHa AIIII n trpoqecce c6opa uH{opMar{rl{ AoJI}I{Ha peryJlr{-
poBaTr,o.fl Il BaBuollMocTlI oT pex(rnMa Ha6JIroAeH[ft. (Dynxqull ynpaBJIellllfl
nno4ou [H6opMar{uLI BbltroJlgrter 6IoIt 13 (cv.. p}Ic. 3). Cnuxpoutlsal{I4fl elo
I{N{tryJrbcar{u EIIY troBBoJlrrer rrctroJrrrBoBarL BpeN{eHIrs'te cooruoruelllrfl IrocJIeA-

r.rero AJrrr tsblroJrueul{.a c6opa lr o6pa6orru uurpopuaql{It Ha VB}t n pe}I{I{NIax'
coorBercrByloqllx urr6pauuolry pelItLIMy ua6,nrogenuft. ,[,.n4 aroro qacrora

Banvc1a AillI ycrauas;r[naercl ila6rroqare;re]r c noMolr{bro lrepexJrioalareJrefi
Ha 6rloxe ynpaBJrel{r{fl BBoAoM (ByB).

Auanue BaBr{crrMocrrd roquocrr,r o6pa6otnu Aalrur,rx or HorruqecrBa I4},IIryJrb-

coB Batrycna AI-l[ rpII BBoAe B yB]t peaJlbHoft r.ru{oplraquu (uocrpoeru{e rI{-
crorpaNfirbl tro pesyJrbraraM BBoAa r.1 CpaBrreHl{e c SatrIrcblo IIa AI{arpaN{N{HOrr
teuCe) [oHaBaJI, qTo EecooTBerorBlde, trop.EAra rlpoqer{ra' ua6;rrogaercfl Ilpll
qacrore BaIIycHa AUII, paBIIofi 4-B lruuy;rbcoB 3a ceKyHAy AJIfl IlocrofllrHoft
BpeMerr[ r{arHr{rolpa{a, He MeIrbIrIeft 2,5 cen.

,(.nn lrcx,nrosegfiE BJII{;IHI4;I Ha r6q11oorl o6pa6orxr{ trepexoAHoro trpoqec-
Ca rroCJre (3aHOpOTaD trpoIrBBOArdTCX CtpO6upOBarrl{e HaqaIlbrloIo yqaCTHa
(paBpe3a). Bpelra ctpo6lrponalll{rl, otrpeAeJl.seMoe HoiluqecrBoM I{MtryJlbcoB,
(He yqacrByrou{uxD B Batrycxe AIIil, BaBr{cr{r or rlocro.Erruoft BpeMeEI4 lvlarurl-
lorpa$a, aNrtrJrrrryAbr cr4trraJla rr BaAaerca Ha6rloAare[eM uprr IroMoIr{I{ trepe-
HJrroqarereft Ha IIVB.

tlaCrr,re ITBMeI{e}I[fl pe]KI[Ma Ha6IIOAeHufi, a :ranxte MaJIbIfi o6r,eu traMflrII
VBlt OupeleJIr{JII{ CxeMIlOe, a lre trpOrpaN{NIHOe pemeul{e ATOIo BOtrpOCa,

Vrpaeneuue noMMyraropoM r{ MapKr[poBarrlre lln{opltaql{oHlrElx I(arIaJIoB

nprr BBoAe u yBIt trpoIIBBoAIIrca rpllrlepoM, I(oropblfi ynpauaercfl IlMlyJIb-
cauu BVB. Ha puc. 4 upnnegeur,r upeueundte AIIaIpaMMLI. MoMeI'IrbI BpeMeHI{

t,tt to otrpeAeJrtrrcr troAaqy ytrpaBJrflIotqero cI{r}IaJIa Ha r(oMMyraloP, s fiaTe_gl
Be Koropofo rpulrell-Elercfi uoJIfprIBoBaHHoe peJle rl{[a PII-5. Sanycx AUII
trpor{cxoAl{T IIoCJIe IIpeHpaIqeHI{.E [pO]HaIII,Ifl ]toHTaKToB peJle B MO\[eHrbI 12

n^ /r. Eonee uogpo6Hoe pacconotper-e ALrarpaMMr,I, trpr{Be4eHl{oft Ha pvc. 4,

Aar.Io HLrE(e,
Oguu rra BapI,IaIIroB corrlacoBaHr{fl BLIxoAa Marl{I{rorpa{a c nxoAoru AIIII

3ar(JrroqaJrc[ B r.rctroJr6SoBaEr{r4 gJreErpoMerpr{qecKoro ycrrJll4TeJrfl rraua Y5-6.
OAgaxo ero rrcrroJrbaoBaHr{e npr{ Batrr{cr{ ypoBHrr rralrpflmeur{fl uoptlAl{a 1,00 no
tronaBaJro 6onr,ruofi paa6poc e[uHflsHbrx rraMepelrllft (+. ZO ,r'tG), a ran]I{e

trpeftS rryJrrr B reqer{r4e rrecr(oJrbr(rrx qacoB Ha 15-20 na. Drrt o6crottreJrLcrBa
AeJraJrr( HetsoaMolnrlofi Banr,rcb c ero uor,roul],ro clra6blx SrexTpltqecxl{x crrrHa-
JroB Ha YIIH.

B cB.salr c Brr{N{ n }{CII-4, perllcrpl4pylolqlIx trpoAoJILHyIo cocraBJlflIoq,yrc
[,rarHl4Trroro no.lrx, 6ruu ycrau-onnerr,r 4ouo.rrnureJrr,[ble peoxopAbr raltrrM 06-
pa3oM, qTo noABumrrbre HoHTaHTbr ocHoBr-roro Lr AotroJIIrr{TeJrbIlOrO peoxopAoB

Bar{perrJlaJrr{cb rra o6qeft Haperr{e. ,fl,ononnuteJrbrllle peoxopAbl BHJIToqaJII{cb

B MOCTOByTO CXeMy, r{aH trOHaSaHO [Ia p].Ic. b.
I-Ianpnnreuue ua troABr{}rirroM norrrartrc 1?, orrpeAeJlaerc.E r{3 coorHorlleulrfl

U^
U ur,rt: Ur-# ,

,U L

rue U#i - r{anpfl}r{er{ue, cHtr[MaeMoe c TIoABI{E(Iloro (oHTaHTa /?]r; UM -
Hatrpfl)nel{rre Ha BbrxoAe IvIaTIII[TOrpa+a; u e - Hatrp.E]IteHI{e unraurla -Ro;

U1 -- uanpfi)rteHr{e,'oupe4eJr.firorqee uornr,rfi paBMax orr(JrorleHl{fl noABr{mHoro
Horrrar(Ta Ro.

B IIBB. IiDbrMcuoft o6cepnaropun, r, 56 185



Plc, 4. Bpe,rrerrlrrire Arrarpatlrrrrrr BBoAil Aarrlbrx n rrureprfericrruii 6lort
J - 3atrycH AIIII, I - TpIrrrcD I\rapfiepa I{ ynpaDJrerrrrrr Ho\r}ryrarollou, ,3 - 

(c(oleq rpeo6paaoBarrrur))
Ha BLIxoAe AUII, 4--uuoopMaulrff repBoro ria]raJra rra EUq), .r-uH0op]raqr.rfi BTolloro r{atraJril rra EI4q),
6 - rpr4rrcp ((foroBo)) xa EIIO

Plrc. 5. Cxeua rro4nnroqeHr,rfl AorloJrrrrrreJrr,rroro pcoliopAa
Ee 

- ocrrolrrol"r llcoxol4, RE - !onorrrurentsuil lleoxopll

Prc. 6' Pea;rr,ur,rii clIt'rraJr npo4orlrroii cocraBJrrrrcx{eii o6rqero rrarrrrlTrroro rrora Cornrla
(7) rr rrcnyccrserrubrri cnrna.rr (2)

,(la upuueueHlroro Har{rl peoxopAa otrTrrMaJrr,}rar{ BeJrr4qrr}ra Ulruaxogurcn
B npeAelax 12-71+ o.

It upeuuyqecrBatl Tal{oro crroco6a troAnflrorreHr.rrr r4}r{opMarIr{our.rrrrx r{a-
HaJIoB cJleAyer oTIIecTr{ orcyTCTBI{e Apefi{a, HrIBI{oe Br,rxoArroe cotrpoTr,rBJie-
rllle, orcyrcTBr{e BpeM-eHr{ IrporpeBa, raJrLBaHuqe0Hyro paBB.rIBIty Br,rxoAa Mar-
rrr,rrorpada ].r BxoAa AulI, a raxrrie Bo3l,ro]flr,rocrb BBoAa-s yg]t paruu sarrucarr-
rrbrx r{a A}ratpaNr}r}ryro Jrer{Ty AarrHr,rx ana.nour.rllo IB].

He4ocratxoN{ ,rBJTerctr Ha.rll{que }rexaHI,IqecHI4x rtorlTaI{ToB, uHepr{lloHrrocrr)
Cai1{OUlICqa.

,(.rra oqeuxr BoBMolliHocrI{ I{ctroJlr,BoBaHrr.s }tCI-1r c AotroJrr{l,rreJrr,Hr,rL{
peoxopAor{ B HarIeCTBe JII,IHefiHoro ycI,IJrrITeJrrI trpr4 Barrrrcr{ rra Arrarparrpr}r}rro
IE}ITY CI{II.IAJIOB, COI,IBMEPI,I}{bIX C PEAJII,TIbIUI,T, 6U.IT IIPOBEAEH P'IA I,ICNDITAEI,Ifi.

FIa prac. 6 upuue4eubr cpaBllrrBaer{r)re Barrrrcrr:
t) upo4onsrroft cocraB,r.riroxleft o6qero lra.r{r{rHoro troJrrr cofl,,qa;
2) ucnyccrreHlroro clrrrraJra.
B 4annolr I,IcrIrrITaIrI{It rla BxoA caMotrr{lrytr{ero troreHr{uoMerpa no4aBaJrcrr

ypoBeHr, r{anpfl}r{eHr,rfi trop.aAHa 2-3 uo. B re.reur,re rrecrr,{ qacoB rrpoBoAr{Jrocr}
r{Hrerpr{poBarure r.rrir[opNraruloHnrJx (pa3peaoB) AJrrlreJrbr{ocrr,ro ;o 4,5 nutt,
c BbrAa(teJ"t peSyJtbl'aToB lta ICq01b.

o6pa6otna Barrprcrr Ha yBIt ,rcr{yccrBerr}roro cr,r,aJra troHasaJra, rrro paB-
pe[raloqaa cnoco6nocTb cllcre]{IrI rro BxoAHor,ry Hatrprririerruro cocraBJrrrer
!-! *u. Ero coorBercrByer Harrprrlr{eHuocrr.r r[ar']rr.rr]roro roJrrr nop.rrAr{a
0,03*0,05 ec npu cpe4ueii omlr6ne, paruoft l,b,lO-2.

Bno4 lrnrpoprfaru{rr s vBIt [por.r3Ro4r,rrcrr B orrpeAeJreulroil,r rrecre npo]rparr-
Mbr, rro clleru{aJrbur,rM Hor[aHAail{ no}frrJrer(ca, flopx4ox o6uena lrur[opuarlueii
petJraN,rer{rr,rpoBar.r r,rurepseficoM BBOAa-BETBOAa r{ npeAycr{arpr{Baer noAnJrro-qerr{e K npoqeccopy vBrt 6nona nnreprfeircnoro EIrIo (27 ia puc.3). Etr4cD
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f,notttttu.e c l,oedttfl1 '
al/1r'l peJ,/nbnanl0r'/

P lnc, 7, Alropr'tt,rr aracrll rlpotpar{MLI Illrrerp l{ponalrtIrI

,oocTorrr r13 peti.rcrpa c BxoArroft u nr,rxo[[ofi Jlorl4ltofi. Sauucr, xpa]reHue
u Br,rAaqa HoAa npoIrrBBOAI{Tc-rI rlo cI{fHaJraM I,I3 yBIt. iJ rrol,reuu,r BpeMeHlI
t, a ts (crr. puc. 4) upoiacxo4rrr Barrrdcr, r{H0opMaI{uor{rrblx cJroB rra uplreuur,rft
perr{crp Ii14O. B o'ro lne Bpei\{n Ha yBIt [ocrytraer cr{rrraJr (roroBo)), noropbrft
paBpertraer trepetrr{cL uld)opMaqr{rr lrB lrpr4c},,Ir{oro perrrcrpa Ha perr{crp yBH.
Cocrosnre rpr.{rnepa ((roroBo)) (6 ta puc. 4,) rrporpaMMlro IraMer{rlercfl (tu
v trn), Baupeq,as troBroplryro Barrr{cE, ur.r{oprraqlrrr Ha fiplleN{nr,rft perncrp B}IO
upu I{aIlr4qr,rr4 paSperuarcqero cr{rHaJla (HorreII upeo6pasorarlr{rrD.

r{acrs flporparrMDr r{rrrelpl,rpoBarrr{fl rrpu rraMepeur4rr trpoAoJrr,Hoft cocraB-
Jrsroqeft o6lqero Marlrltrrroro uonn Co;rni{a [pI4BeAeIra Ha pl{c. 7,

flpn arolr BaAarra cuo4rrroa n ofipo4eJrerruro cpeAr{efi Benlrs[ubr cr.{rrraJra
B Halr(AoM uudropuaquolruoM (paBpeae) orHocrrreJrlrlo Jrr4rrrrrrl (Banopora)). ItaI(
Rr{Arro rra paccMorpeHr,I-q aJlropr4TNra trpol:paMr{bl, o6pa6otra BeAercE B peaJrb-
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HoM Macrxra6e BpeMeHI{ I{ opraHr{BoBarra B I,rHTepBarre rfe}riAy r,rl{tryJrl,ca-\rr,r
Batrycxa AIII.

flpu lrccnegoBallllrl NlarrrllTrrr,rx no;refi lra troBepxuocrlr Co,.rnqa [porpa]r-
rra o6pa6orrtu unrfopuaqtru ]ra VB[t cnoAlrrc.E n Barrracr{, oep"rnrrrori o'6pa
6orxe r,r Br,rAaqe na ueprfo.uer{ry N,raccr,rBa AaHHr,rx AJr.E nocJreAyloqeit o6pa6orrrr"
ua SBNI IIC-1020.

B Bax,nro-reru,re [pr4Hocrru rny6oxyro 6.uarogapuocrr, axaAer,rnry A. B. ce-
BepHol'Iy 3a rrocTofJHurrft r,rnrepec n pa6ore, prrA rroJreBHbrx coBeToB rI Ba],rerra-
nnfi, xoropr,re 6r,r.itlr yLrreubr upu paapa6orne, r,rSroroBJleHllr,r Ir tryoxe B 3Rr-,-
rJryraqrrro cr{cre}rbr, n A. NI. aluxrony 3a aHrr,rBHoe yqacrr,re n pa60re.

.rlIlrepa,r,ypa
'1,, IrLuiy.autt^IL^c., cece,ptu,tti A. 8., ctnotrrtroe B. E. Llzn.Iipr,rrrcnoii acr.porlrra. o6c.,1958, 19, 3.
2. Liuingstort, lI/., ![aruc'11 I. 7{itL ?ea]< t\at. Oltscrt,. Cottrib., 1971, N J5B.3. t,iu_ittgston W.,lIaru.e,11 .I. In: Solar: maglctic ficlds. (IAU Synpos. i\ 43, paris, Sr,pt.

1C70), 11)7 i, t,. 5,l.
4. IlIaprtttrrr"tyt; I[. A.,^l,Iortutr. I'. A. !]ss. Tipr,r,rictioii actpo(trrs. o6c., l9tj2, Zg, 27 j.5. Mutr,oeeopon P-. !!. 0.ueHtportarrtrtrnas rrciarrinia. .t'oceiLepror.lll(a1., 1U6ur, c. '315.

6, I'partutpir.Lfi. JI . i)^., L)oprtt.rtu;; C. L.B c6.: l,Icc;re4onarrrrs iro rLiorrai.rrr,.r,rrr,\i\r, alporro-
]Trrr4 rr rfrar.rno Colnqa, rrlrrr. 2. 197 1, c. 860.

7, f pauurptttii Jl . 8., Eoprttlturt C. f .B c6.: lloctrtAoraurrl
- Ir rJrrr:rrrrio ConHqa, er,trr.2. 1U71, c.350.
8. E{arLoa B. A. trIaa. Iipnucnoii acrpodtr.re . o6c., 7gT4,

IIO reoMarHeTr{3t{y, aapofl ot{lrir

51,158.

{}IOPO B:\ fl PE ILICTPAII IdfI C II THAJIO I} M.\|HI,ITO rpAO,\

trrI. It.rsaurr
(OOccpBaropufi AIi AtI qCCp, OrAljirieeB, rICCp)

Su*rg npoarraJrr.rgr.rpoBa,br ABa ctroco6a Batrrrcrd uu$opuaqlru c r{arHrrro-
rpa$a ongpxreencxoft o6cepBaroprrr,r B +opMe, yAo6Hofi 4ix 4am,nefirueft o6-
pa6orxu Ha 3BM.

, flpulreueulae aHaJroroBoro aafloMr{Haroqero ycrpoficrna c Mar}rr,rrrrofi ren-
Toft B HarueM cJryqae ol(aBaJrocr uey4o6urru r,rB-Ba 6oJrbruoro BpeMeHr,r, Eeo6-
xoAlrr{oro AJLE BBOIa ZU{Oplraqlru B Br,rrr[cilr{TeJrbHylo Marnr.rHy. cefisac uc-
troJrr,3yerc.tr perucrpar{r{.rr BbrxoAHhrx cr{rHaJroB r.ra nepdroJreury. BlaroAapfr
rrcnoJlr,SoBaHHoft clrcrer,Ie ytrpaBJrerrr{E TeJrecHotroM }rer Heo6xoAprNrocrr{ Batrr4-
cbrBarr, r(oopAr4Harbr nalrepaeuoft TOqHrr, I{ 3TO ycH0p.fler trpoqecc Sarrr4cr{ r,rH-
{opuaqun.

flortaaano ranx{e, qro noryqe}rr.re npocrpaHCTBerrHoro pacupeAeJre}rrrfl IroJrfl
no ua6arogerrr4rrlr Ha oAHoM ypoBr{e anrr.rsuoft o6racrra oroxrei 6r,ru csRaaro
c cytr{ecrBeHubrilrr{ ou[6narvru.

- Bce Marepr{aJrbr 6ygyt rogpo6uo ony6.ur,rHonaHLr B (Buil. Astron. Insr..
Gzech.> s 1976 r.

it Botrpocy o pollt[EHl4ld AI{TI,IBHbIX OB,TACTTiII.
M,\|HIITOTPAOTITIECI{UD HAEJTIOIEHIIfl

B. Eyu6a
(AII .\II TICCP, Ouqtrxpc:r. 1ICCP)

vrxe lruoro AecgrnoB rer yqer-rbre, BalruNrarorqr.reca Sualrnoft co",1rqa, aa-
Aaror Borrpoc: HaH trpor{cxoAHr po}r{AeHrre aHr}rBrrhrx o6.rracrefr? Drofi upo6-
JreMe^_66r.[ rocBflqerr Bec_6 crrN,rrroarryM NIAC ]li 35, xoropr,rfi npoucxdAu;r
B 1967 r' n Eygauerure. BoeurlltlroBeHr{.a aHrr,rBHL,rx o6racreft r.r Marrrr{rorpa-
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{UueCXUX na6;rrOgeuUfi, CnxAaUnLIX C 3TI{M BOtrpOCoI{, KaCaJIOCb IOBOJITJIIO

il"oro pesepaton,'trpeAcraBJIeIIHbIx IIa uapltlltcl(oM cI{MIIoBIIyMe MAC J\[ 43

B 1970 r. i{ nce }r(e Bgecb etr{e }{Horo }reacHofo. IIpo6neua portAeuu.s ar(rlrB}It'Ix

o6nacreit Tecrro cBtrBaua c upo6nelroft uosnlreHrr.s Marur{Trrbrx noJrefi B corEerr-

uoft aruocrfepe 11 c BoBrrr,rr(HoBe]rr{eM coruequoft altrlInrrocrI,I Boo6tr{er qro

BHoBb troATBepAI,IJIocb IIa HeAaBHer,I [paE{clto}{ SaceAarIIrIr clIMnoBI{yMa MAC
j\l! 71, aarrrrrtan*croCfI BOIIpocaMl{ oclloBHrIx MexaIIlIBMoB co.[se'Inofi aRTIIB-

IIOCTIl.
B nacroarlee Bpelrtr ycraHoBJreHo, qro BoBHI4r(IroBeHI{e aHTI4Brrux o6lacteft

Dqerrl recrlo CBtrBaHo co BceI4 I,repapxl{efi paclpe4eJrenux rforoc{epur'rx ]uar--

IrrrTrrllx uo;reft, IIOTOpoe B cBolo oqepeAb Tecgo ItoppeJIIIpyeT C I{epapxuell
pactroJloll{e}Irn cr*opdcr}Iblx troJIefi n $oroctpepe. PacupegeJleul{e cxopocreft
CBtIBaIIo, RepoflTHee Bcelo, c ItoHBeKI{IIefi, Iloerol'ry MIJ-paCcMoTpIINI trpe}ItAo

BCeIO CBfrSL MelriAy paclpeAeJrelrrleM MaIHITTIIbTX TIOJIeI{ I4 pactrpeAeJlefrrr_eNl

c1opocrefi B coflHe;H;ft aiuoc{epe, Eaqrarrafl c ca]Ioro 6onrmoro lvlacltrra6a.

Paclrr.totplru poJIB MaIrrIIroIpa{r.Iecnl4x Ha6JII6Aerififr' u Apyrux BI{AoB Ha6JrIo-

11euufi 4na uayueulds crpyltrypbl coilHerluofi arrrtoc{eprr'

I. BoBnr,rngonerrr{c aKTr,rEHDrx o6.nacrefi r{ EpyrlHoMacmra6H-oe pactrpeAeJrelrlte

(rononrrx MarurrrHblx II cxopocrHbrx rroJretr

Erqe s 1965 r. Ha ocrroBe cr{}rorrrrrqecnrlx Marlrrrrlrbrx Kapr, trocrpo_e-I{Hr,Ix

I,rB elr(e[I]eBlrl;ix Ha6Jrro4enraft Bcero 4l4cr(a Coluqa IIa o6cepBaTopral'r l\'Iaynr-
Blrlcon, 6r,r.no noxaeaHo, qTo rroBbre anrl{Brrbre o6nacru o6paayrorcr BIlyrpI'I
o6racreft, Baurrrbrx crapr,rM Marlrrrrrlr,rM rroJreN{, I{Jrn R cauofi TecHofi 6nuaoctpr

or crapbrx rroJreft [11. Iaxre trorrBJreHr{e HoBr,rx ar(rr{BlrrJx o6nacrefi, trp-r{HaA-

rrematrIr{x r( HoBoMy rlr{nJry arrr{Brrocrrr n 1965 r. [2], a ran]rie B aBrycre 1975 r.
(puc. 1), recHo cBflsago c re;ruorparfuqecgoft [oJrroroft, B Itoropofi Eaxo-
qflTc.fi ar(TI{B}ILre o6ilacru craporo qur(Jla ar(Tl4Buocrtr rr r{x MarHtrT}Ir,Ie troJrfl.

?Iayueur.re Hpynr{oMacrrra6Horo pacupe[eJleHl4tr MarrllarHoro uoJrfl tro coJr-

HerruoMy [r.rcfiy Ba lrocJreArrue t5 :rer tror(agblBaer, qro Bro trpaBtrJIo .ocyqecr-
BJrfleTcfr ilpamruqecxr{ BcerAa. Corlacuo eMy B oT[eJlbEbrx reluorpatfusecxux
AoJrrorax Bo3Er{Haror peryJrflpHbre p.sAbr Marllrlrl{brx troJIeft o6erx troJlflpl{o-
creft. Tauue p.flAbr Margr{THbrx troJrefi Mo}nuo trpocJreAar}, Ea uocJle[oBareJlb-
Hr,rx cl4Hotrruqecxllx Haprax (paC. 2), BpeMfl I{x EIITBHI{ IIop.rI[I(a IoAa, a IIHorAa

u 6onr,ure tSl.
I(pynuouacrxra6Hoe pactrpeAeJreHrre Marrrr{rutrx troJIefi gononr,no uacro

tror(agr,rBaer orreur, 6olr,urlre peryJrfpHblo r(oMtrJrexcrrble MaIHI{r}II;Ie cTpyr(Typl{'
Kropbre Bar.rrrMaror troiroBr{rry troBepxHocrlr Coruqa [3]. Onu .EBJlsrorcfi II oc-

sonofi ceHropHoro paclpeAeJrer{r{f coJrHeqr{oro MarHl4rl{oro troJrfl, orpaE(eHr{e

Koroporo orserrr{Bo o6uapyrrlrnaercfl B pactrpeAeJreul{rr Me}ItrIJIalrerl{oro uoJrn
(pllc. 3). Ho gnn rramero Borrpoca caMr,rM rJraBHbIM y DrI4x (cBepxrl{raHrcKr{x)
CrpynTyp fBJr-EeTcfl To, qro c r{x BocToqtroft qacTblo cB.flSarro paaBtrTr{e trporolr-
rruii ar,rrorrr,rx o6racrefi 141 w qr:o eoo6qe Ilx peryJl.Epuaa Sopua BoBIII{Kacr

6;rarogapa peryJr.flprrocrrr AoJrrorrroro rr rnraporHoro pactrpeAeJleHl{fi axrlrlBHtlx
o6nacreft, onu"irr.inoe rroJre Horopux o6pasyer ary crpyxrypy. flocHolr,xy
BpeMrr IKI{B}II{ (cBepxluraurcHofil cr:pyxrypbl - B-10 coJIIleaII{bIx o6opotor,
y1c]ro, qro ara peryJl.flp]rocrr, B pactrpeAeJreHr4lr r(acaercfr IIe roJrbno oAr{ofi reHe*
paqr{tr aKTI4BEbIx O6uacrefi, HO II trOBTOpIIOIo paBBLITI{.a BCe HoBbIx I'I HOBLIX

o6nacrefi.
Ocuonr-rr,re aJIeMelrrr,r (ctsepxrr{rarrrcrtr{x) crpyKTyp Bo BpeMfl I,Ix }IaKcI4MaJIb-

rroft rpaarr paaBr4rrlrr r{Meror [Jrr{Hy or(oJlo 100' u [peAcraBJlrlror co6oft cetr'
6o;nr,utprx attluntr.r.recrrrx tlqeen, AJrtrIra HoTopbrx onoJlo 30-35' tr mupl{Ira
or(oJro 25-30'. 3rra .s.refirfi, noropr,re Mbr HaBBaJlrr (rr{raHTcnI4MIr) rpaEyJraIvII{,

fBJrtrrorctr oqellb I,IlITepecHLrMIr rr troHa oqelrb Maro uByqeIrHtIMI{ o6teHtalrra.
Moprponoruqec1la oHlI oqeHl; IIoxoH{I{ Ha cyneprpaHyJlfll{I4lo (puc. 4), Ho IIa
r1op.flAon 6onr,nre tr irir4Byr HaMHoro AoJrbme, BpeMr I{x }ItI{3I1r4 paBlr.flercfl trIllr-
uepuo 5 o6opo,rar,r Co.nnqa [5]. Teoperul(oB oqe]Il, BorIIIyer BoIIpoc o peaJlb-
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Pr.rc. l. 
-ltapra-_pacnpe4erl_e_]r-T1 {otoctfeprrnx rralrrr,rrulrx rorefi, [oilyqeuuafi ua o6cepna-

roprru MayrLr-Brrrcorr 20.Vl1I {975 r. -

B6anau aanaAsoro ruu6a n o6nacur crapbrx narrrnTrrrrx nouefi roHqaBrrrerocfi qr,rrtra o6paeonalracb B ce-
BepHoM rloJlylnapuu troBaE aHTI4BlraE o6nacrr, rptrIraglrextarrlafi ylr{e H }roBor\ry qr,rHrry aRTr{Brrocrrrr, HaI{
troHa3brBaer paclpeAeJrer.Me ee BcAyqefi lr xsocrolofi norrrpHocrrr

rrocTr{ cyqecrBoBaHtrrr 3rr{x ((rrrra}rrcr(r{xD rpaHyJr I6-B] , trocnoJrr,r(y oHu
Moryr 6rrtr caMrtlt 6olorur.rl,r DJTeMeHToM r(oHBenrr{BHoro [Br{}r{eHu.E B coJrHes-
uoft {oroc$epe, BoaHr,rxarotr{r,rlr 6;naro4apn Aer{our,raarlur{ reJrtr.E. pru nounen-
TI{BH],IE DJIEMEI]TbI, HA}I(ETC,E, OXBATbIBAIOT COJ]IIEqI.IbIft CilOft TOilTqtrHOft B I{E-
cnoJlblto cor rblcfls nl{JroMerpoB. Ifo na6nroAaTeJrr{, noTopbre troHa rre MoryT
cpaRr'rtrrb pactrpe[eJrerrr{e Maf}rrrrHoro r]oJr,fi c pactrpeAerreHr[eM cnopocreft,
BarpyAHtIIorc.E cKa3arrr qro-ru6o 6onrrne o t[raar,ruecxtrx cBoiicrBax ((rtrrar.rr-
oRl1x) rpaHyJr.

Ltra npaarcxotrr crrx,rroar.ryue n pe$epare |onapqa [g] uonagaHr{ pegyJrbrarrrr
r{ccJreAoRarrEfl. HpylHoMacura6}roro pactrpeAeJrerru.a troJr.E cKopocTeji B coJr-
HerrHoi,i (loroct[epe u o6i'rapyarerrbr ((rr{ranrcxr.re) crpynrypbr - 6orrmrne o6-
JIaCTI{ CUCTOI'IaTI4IIOCHOIO OnyCHaHl{.fl I'I IIOAT,OMa, IIatrOl[I4HaIOIqI{e (II{IaHTCI{LIQD
I[arHr{r]rr,re crpynrypEr. l,locHo;nr,Hy cpaBHeHr.re srrrx cHop0crHhrx crllynryp
c paclpeAeJrer{r{eM rro,rr-.fl eqe r{e 6brJro trpeAtrpr.rH.frro, rroHa npe}r{AcBpet{eH}ro
AeJIaTIT BLIBOADI.

FIo oqrro cBoficrllo B AI,IHaMITHe paBBlrrlrtr cerr{ (rrrraurcnrrx)) rpaHyJI orreHrr
roxolHe }ra Ar{rrarrr{Hy pasB[r]rfl cytreprpaHyJr.aquorrHoro trorr.E. I{auepexpe-
oTHaX 3Tr,rX ((rr4rarrrcr{rrx) rpaHyJr paSBr,IBarOTc.E axrrrBHble oSnacrlr, qro aHa-
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Puc, 2. DHnatoPuarr,Hble qacTl,t

(+ 20') ctrHorlTl,rqecrtux ltapr AJIrI
o6opo'ros Ni 1577 -1593 (nc-
per(pHBarou(rtx 6o;tr,uyro vacrt'
1972 r.) Qotoc{ePtroro Mat'Hrrr"
rloro IoJIE, I'I3]repeHHoro IIa
o6cepnatoPtur MaYnt-Bfinc'e11,
I\IOLITIIpOBaIIflLIe IIOCJIeAoBaTOJIb-

IIO I
B oflpegefleHubrx rerlrorpaQrauecxux
AOJTTOTaX Br{EHI'r O6paeOnalmUecR
psAr,r ooeirx fior.flpHocrefi, MolI{Ho 3a-

MeTIlTb II IIOflBJIeHIIe MaII'II{THLIX IIO-

reii IroBbrx, ToJIbr(o qlo Bo3HtrI{-
ml,rx anTr{tsHbrx o6tacreft B . orgenb-
Er,rx prraax

*:'d

tirr
;$e -

. t.

JlortrqHo pasBI.ITI4IO OTAeJIbHLIX MaJIbIX IIflTeH Ha nepeHpecTHax cytreprpaIIyJI.
flpuveu paBBIITlle grllx aHTI4BIrbIx o6JlacTefi, ecII4 cMoTpcrl Ha MarHI{TIIoe

troJre, qacro npoI,IcxoAI{T Tar(I4M o6paaolr, qro B o6Jracrll crapofi BeAyEefi tro-
JrfrpHocTr{ tro.flBJlfleTc.fl ocTpoBor( nosoft xBocToBOft [oJIrrpHoCTI{. 3ro ar.raunr,

uro n uepnoft $ase paaBr4rtr.fl afirtrBr.roft o6racrr4 (ec.ru cuorperb lla Marlllrrrrbre
KapTI,r, troJlyqe}IHr,re c rl]rBI(I{M pa3perxe}rlreM tr ToJlrrno B ca}Ioft 6nraaocrr,r sog-

Hr{r(arotrIero HoBoro MalrrrrrrIolo xoJrMa) I\{arHIlTIIbIft trOrol( }Ie ypaBHoBemeH.
Moxrno rroArrepnrlyrb etr{e oAHy xapar{Tepr{crlrKy paBBIlrr{fi aHrrrBrrbrx

o6uacrefi B ceru <iuranrcnuxD IpaHyJI. B tou cilysae, HoIAa o6quii ypoBeIIL
a1rr.rBHocrrr Ha corHesuoft troBepxHocrra Tar(ofi? sro paaBurl4e rroBofi aKTI{B}IO-

crr{ nporrcxoAr{T B 6o.nr,ruolr rrr{TepBaJIe reJrrlolrpa$Ilrrecnux AoJrror, lvro}I{Ho

ua6nroAarr, paaBr{Tr{e ran HaBDrBaeMbrx noMuJrer(coB ar(Tldnlrocrlr [10, 2] . Or-
AeJrbrrr,re axTrrBHbre o6racru, nprrrraIIJIelI(aqLre K r(oMrIJIexcy, SaxBarblBaror
trocrerreHgo B trocJre[oBareJrbnr,rx o6oporax Bce 6oflr,mee fioJll{qecrBo rlepe-
HpeCTI(OB CeTI,I ((II4IaHTCI{IIX) IpaHyJI, HO MOLqHOCTL BOBIII{HaIOtr{IIX aI{TI4BIILIX

o6lacrefi !r r{x xpoMocr[epuax axrr,rBHocrr, trocreueHrlo ]Mel'IrltrflIorca. Ilplt
BTor{ Jrl{Hefirrblfi pa3Mep r(oMlrJreHca I4 ulrolu,aArr, Ba}I}rMaer,Iafl rlM Ha coJIHeq}IoI4

troBepxlrocrl{, paBIIoMepHo yBe1usIrBalorcfl co Bpe}IeIIeM. B 1962 r.' HaIIpI{-
Mep, cHopocrr, pocra trporfl)rie[[rocrrr HoMrIJIer(ca IIo reJlltorpadrl4qecHoir Aor-
rore paBrrsJracb rrpr,r6Jrr{BnreJrLr{o 700 n,lcen. C rofi }fie calloii cxopoorbro pac-
mtlpfrJll{cb Ko}IIIJreItCbI u tro IeJIIrorpa(I)usecHofi riurpote, rro roJrr,Ho IIo Tex

ilop, nona ux rpaIII4IIa IIe AOcrI{IJIa Iu11porLI q = 40". Tor4a Cltopoorb pacmtr-
peHI4tI yMeHlml{flacb [o - 30 nlcen.
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.P],llc. lt. (i'lr.arrrcr{ncl rllalry"{ri u6[uaynt-nr,trconcrtoii rfarrlIlTorpaMl\{e craporo TI{[a, troJly-
rreHrroi,i t2.lX 1960 r'.

il

2. Fassnrr'Ie arirllnllblx o6nac'rel:i II cyfleprpallyJlflIlll'l

l-Ia ocuonagr,rpr Ha6JrrogareJlr,rroro r{areprraJla c rII{3Kr{M BpeMeHrIdIlI pa3-

perrrer{ueM trop'IAI(a cyTol{ IIaNi yAaJIocT, IloHaSaTb y}I{e MIIOIO JIer rOMy HaBaA''
rtro rrofrBJrerrr{e u paBBrrTI{e aI(TI{B}Ibrx o6JIacrefi TeCIIO CBfIsa}Io C Cyleplpa}IyJIrr-
,lrorrrof, cerHofi 

-[Ll 
, l2]: trepBoe flo.apsalIl4e (lnoxxyla HoBofi aItrpIBIIoft 06-

Jracrr{ trpolrcxoAllT Ha llepeHpecTfie cyfleprpallyJl, [aJlbHeumee noflpqaHue

r[noxHyla pa3r]r,rBaeTc.fl B ((NreH{Cynepfpar{yJrapHoNrD npocrpaHcTBe? oxBa-

rrrr6arr 11ocrencrrHo rrep[$eplru orAeJrE,rrLIx flaleex. Ilepnr,le ]IaJIr,Ie [tIrIIa uofl]l-
Jrflrorcrr ril]t]Ite B6ru3il nepeHpecrltoB cyueprpaHyJr I{ T'n'

IIa na6.nrcAareJILHolvl MaTepltaJIe C BpeMeHHgIM paBpeIfieHI{cI[ nop-EAIta

ol{Hofi rrr,rlryrbr y[aJrocr, loga3arb, rrro r{ xpoMoc(bepuble BCIrhIrIrr(Il paBBrrBalor-

cfl aTTaJIOTIIqIILINI o6paaont, nOcltoJIE,Ity lIx 3MIIccllfl TaKiIie paBRIlBaeTCfl B

(Nie}IicyneprpaHyJIfIpI.IOM) npocTpaHcTBe, IIo TOJILI{O Sror npo(ecc [poreHaeT
u 

"or*r, 
puu Oi 

".p"e, 
qeM paBBI{rIre ar(rI1tB}ILIx o6;racreit [13] '

Mr,r nrrta;rlrol, Taru{e ronaBarb, tITo I'I paclpeACJIeIrI4c rrfrell B aHTlIBHbrx

o6racrf x trogrrllr11o"rat cyleprparrynflqr,roulrofi, r.e. ItoIrDeltrllRHoii cerHc

[14, 1,5]. Bcc cHaaallHoe BbIIIle yl(aalnRaer ]Ia perualor4ylo po.itl cror'l cerRu
il I)rr p aSBI,ITlll,I tlHllI{BIII,I X O 6JI acTerl.
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P_nc. 5.-Atlarnrlrrrax (apra rloroc{epuoro troilri, rnBMeperroro 22.VI 1953 r. rra o6cepBaroprri
Mayur-Burcou, c orreEb MaJrErM pa3pemeEr{eM

@oBoBbIIu rroJreM ceDepl{oro uoJrymapufi EBJrfiercE troJre rloJlox{rrrelrnoii nolapuoctlr (cnuounrre llu:flrrfi rt
samTpI{xoBaHHar o6aactr), HoTopoe oAlroBpeMeHHo .EBJrEeTc.fr r.t xnocTosoir rrojrflpr{ocr6ro ceBcprroro [oJ]y-
rrrapufi

Ilo4tnepxgerrue otrzcaHlrblx BErme Ha6JrroAeHr.rfi oseus BalnHo AJrfl per[e-
FII4'S BOlpOCa O TOM, qTO IpOI{CXOAI{T C tr{aIHI{THLI}II trOJIrIM[ aI(TI{BHLIX O6ra-
CTEft - BCIIJIbIBAIO" JII{ OIIII, KOIIItrEETPI{PYIOTC,rI I{JII{ I4}IAYI{}IPYIOTC,I. B CS,ESIAc 3TtrM B IrOCJreAr{ee Bpe}r,E 'IlosBu.ttcfl. p.flA pa60T, n xoroprlf r43yqaerc.E c8.fi3},
BoBHI4nrIoBeHI{f aHTr{BI{brx o6Jracreft lr connesubrx tr,sreH c cyleprpauyJrflr{r{ou-
Hoft cerHoft. B uexoropbrx r{B Hr{x troABepraerc.fl coMHerrr.rrc cBflBrr Me}r{Ay 3a_
polr{Aer{rleM aHrr{Br-rbrx o6nacrefr rr fpaHrrr{aMr{ cytreprpauyr [16_tsi. tro
ApyrI{e aBropbl' I4ctroJrbSoBaBmr{e Har{Iloro ryqlnee pa3pertreHrre tro BpeMeHrr,
seM 6brno -I-treptoHaqaJr6Hlrx r{CCJreAoBaH}rflx,_ troArBep}r{Aaror trpeE{rrr4e pe-
syJlbrarEr [19,201.,{o rex trop rroxa y rrac He 6y4er xounr.*.rro"o ua6rroia-
TeJIbIIoIo I'IaTepI4aJIa' BItJIIorIaIoIqefo He TOJIbIto xopoixl{e r[ororpa$lrra c BEI-
cor(trM npocrpaHcrBeHrrbr},r.. rI npeueunrJnr paSpertreHr.reNr HaH nanr,qlreaofi,
Taft r{ no4opo4uofr xpolroc$epr,r u $orocrleprr, rio r.r Nrarr{r{rofpa}rN,rbr c ra6r4r,r
}I{E BPEMEHI.I(TU T UPOCTPAIICTBE}IHI,INI PABPEIIIEHI,IEM, TPYAHO OTBETI,IT6 HA ATOT
Borlpoc, croJrb Balr{Irrrfi g.[a upll]Iqr{rflaJrElrofi npo6.rrelrr,r paaBr,rrr.r.E a6rr{B}1,rx
o6racreft r{ r{x Maf}rr.rlurrx uoleir.

Ho a gyvraro, sro Afi.fi troATReprltAel{,nfl cB.rr,r,r ArrHa,rrr1r,r paBBrrrr{rr ar(Tr.rB-
uoft o6nacu{ c AI{HaN{r{Hofi Ho[BeHTr,IBrroii cerHr{ r{e ayrloarunarrro, HaxoAflTcfl
JIII KOHI{bI TEMIIITIX BoAopoAIIbIx BoJIoIIo}I, xapal(TepHl,Ix AJIfI nepBoii {aau paa-
Btrrr{fl o6racrra, B qerlrpe cytreprpaHy.,ru lrnn rra',ee ,repr$epralr. Buo,ro'ro,qro c Teqer{r.e}r BpeMeHr,.r Bce AaJrb}refiruee paannrlre o6"nac.rr{ rroArrlrrrrrercrr

194



Pnc. 6. I\,Iarrirrrrrtre (aprLr cyleprpalryJrrrqrrorrHoft cerxil 29 u 31.VII 1'974 t,
B cetepnoi.i ooJlacT[ Celrur (29.VII) nlrgeu 6onlruor,i xoJIM rroJlo]riurerblloi'i florfipuocru (xuprraa .nurux)

11 Hacailo llaBslTrrr Bellyuteii orpr4rrarerbrroii ronapnocru (rorrnue .nnrruu) sapoE(EaIoulclYtctr IroBoii aHrI{BHoiI

ooJracTr{. 31.VII Obro.l'lio paBBIIBaBIIIaTICfi oTpllqaTcJlLl{afl [oJIJIpIIoCl'b o6pa3oBaIa nuefiroo6paenyrO {op-
MT, Irorop}-ro DIOII{}Io Rul1erb lla Haprax c MaJrbll\r u 6oJlbulllr paBpcIIIcrIIleM

cyfieprparryJr.aqr,rorlHoft cerre, B[JrOrr, AO nBaurr,lSaI{IIX IIJrOtqa/{II trtITeH [14]
r,r r.tr. Itpoue roro, r,13 Ha6[rOAeHLrii t11rcro.rc.a ygasa]rl{.s rla ro, riro cy11epr,pa-

rryJIbI I{uorga paBAoJItIIOTcfl }ra 6olee l'telnlle crpyltrypbl' troxo}I{I{e Ha fqefiHu

4irauerpovr nopsnxa B-10'. Taxoft )r{e Ar{ar{erp qacro uMeror rie6orLmue uarlra
6es notiyteuu, nctpeuarotr{uecfl IIpe}r{Ae Bce1o B o6lrupuo pa3Br{r6lx rpyfltrax
COJIHeTIHLIX I].ETeII.

ConCelr IISAaBIIO IIa AoBOJILHO 6Onr,ruOu Ha6[IoAaTeilb]IOM MaTepI'IaJIe [2ti
6r,r;ur uogrneplnAeEbr r{ailI{ peByJrbrarbr, KaCarol[{rrec.E npeo6raAaror{ero }ra-

rrpaBJreHr{.rr paBtsLr.rrl.fl ar(Tr{Brrbrx o6,ractefi tl11. B 6o.nr,rulrlrcrse Bapo}IiAaro-

rqI,IxCg aHTuB11LIx o6.naCrefi BIIaqaJIe 6r,rcrpee paBBI{Baer6.a xBocToBa'E qacrl
r4 TSJILKO cepe3 t-2 Cyrol( troCJIe IIepBorO [O.sBJIeI{[Ifl aMI{CCI{II IIeHTp T,I?]{0CTI'I

pasBr{Trrfl nepexoAprT B BeAyr[,yro qacTb o6JracTr{. BosMo}r{Ho, qro c carloro
*rurura 6onr,iroe BHarIeHI,Ie l{Meer I{eIIrp aI{TI,IBIIofi o6laCUr, T.e. MeCrO, IAe

corrpl{KacarcTCtI o6e troJItIpHocrlt I,I o-r1yla paBBIlIlaeTCtI Cr1aqaJIa xBocroBafl

1r rroS)rre Be[ytrIafl qacTr4 o6nacur, cne4orare.[brro, Bo BpeM.E trepBofi d)a3bl

lla3BrrTLI.fl O6ilaCTu rra I\IaIHI{THLIX HapTax C trpoorpal{crBe}IHblM paspelxeullel{
irn ,ry.r-" 5" I,tatl.rtlrnbift troTOIt HoBofi aI{TI{B}IOfi O6naCru IIe ypaBIIOBeIueId

R trOJrE,3y rlpeo6JraAarrll.fl troror(a xBocroBofi rloJlflpnocrr{' 
.

O6t,ncneuuro ororo Botrpoca Nrolr{er troNIoqL rIeAaBr'Io o6rrapyrxer.rHoe cBofi-

crBo xBocroBofi 11orflpuocrr{ ar(TprB}rbrx o6Jracrefi, xotopr,re Mo}Ii}Io }Ia6rroAarl
Bt-l BpeIlIrI IIt4BI{Ofi aKTI{BIIOCTII, trpe}IiAe BCerO B ItOIIqe I4JILI B IlaqaJle paBBI4TI{;

tn:
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I{trnJIa a[TITBI{ocrII, RorAa {oronoe rroJre rror(aabrBaer eqe AoBoJrbrro peryJrflp-
EOe pa0trpe,qeJleEl'Ie: MarlII{THoe troJTe xBocToBoft qacr[ o6racrn coorBercTBVeT
B OTO BpeMA r[OuOnouy rloJrro AaHr{oro coJrtresHoro troJryfiapr{.fr, Me}r{Ay reM
HaH MarErIrEoe IroJIe ne4yIeE _uacrrr cB.EBaHo c Sononrnrr trorreM trporr{BorroJroiri-
rroro troJryrtrapnr (pnc. 5) t3l.

Tor $aHr, qro MarEr{r'oe troJre HoHr{eHrprrpyercrr Ha uepurfepulr HoHBeK-
rr4BHbrx aJreMerrroB (rr4raHrcnExD rpaHyJr, cytreprpaHyJr r{ rpar{yJr, ur,r o6rrc-
rlflJltr r{oHlleETpl{pyrcqunt 4eficraraeM fiorrBenTr{B}rbrx gnranreuufi B HoHBenrtrB-
uEIx .rlrlefiHax paBIrr,Ix ncacmta6oa, <crpe6atoqul{) crrJroBbre Jrr{rrrrr{ MarHr{rgoro
IroJLfi n cnoefi uepz$epzz [22,231. O4uaxo rre BCe .EBJrer{trrfl, ua6nro4aelrue
Bo BpeM.rI BoBHIrHHoBeHurr rL paBBr{Tr{.s anrrsnofi o6,tacrr, troAAarorc.rr croJrr)
rpocrofi cxeMe. Vxre calta AI{Ha}II{xa paaBrrrtrrr orAeJrr,rrbrx aqeen cyrreprpa-
EyJI B ATOM CMbrCJre I{rrrepec}ra: cyneprparryJrbr, ua6lro4aenu,re g nuHEflx I(
u H narr,qtrfl, Merrrrror crorc {opuy uocpe4crBoM troxBJrerrrr.fl HoBErx .flpr(rrx
rpalryJl I'IIItr rpy[tr fpal{yJl I4 UCqeSHOBerrr{fl crapbrx oTAeJrr,r{brx r{Jrr{ HaxoAfl-
Iqtrxc.E B rpyulax flpnrrx rparryJr. It corxaneur{rc, troxa rlMeercrr oqeHr, MaJro
MarlrtrrHbrx ua6urogeuufi u oco6euuo ua6nrogennft cxopocreii c Aocraroqu6rl,l
IrpocrparrcrBerrHbrM r.r npelreunrirM paSperfleuueM, r(oropr,re Molxr{o [oJryqurb,
HatrprlMep, c troMotqF,Io Bl{AeoMarur{rorp adla. Hamlr tr{arrrr{THr,re KaprI{ r4HorAa
BpoAe 6r,r uoxaarrBaror uepecrpofixy Cyueprpauy.rraquouuofi cerrr{, cB.BBar{-
Hyro c troflBJrerrrreM r( pasBrrrr.reM uonofi axruuuopi o6nacrlr (puc.6). Ho 4anre
Tar(oro ua6nrogarenbrroro Marepr{aJra trona MaJIoBaro.

flpocroft cxeuoft nogqeurpaqr.rr{ cr{JroBbrx tuaufr- MarrurrHoro rroJr.fi r(or.r-
Ber(TuBr{EIMr{ EBI{}r{eEI{rrMIr rpyArro o6rscuurr, 6o.rrnruoe gr{aqeurre qer.rrpa
axr[suofi o6nacur, [o.sBJrer{r{e 6o"rrrmoro rpaAr.reuTa Marr.rrrrHoro ,ory r,r o^6-
paBoBarrrre B aroM uecre ragru6oB Ha rpaHr{qe troJrflpuocrefi, qro o6rrquo co-
lrlloBo)ilAaercfl troBblmeHrreM BctrbrmeqHoft anrr,rsnocrn [23]. Tpygno rar(]fie c
noMoqr,m oroft cxelrtr fiolrflTb troBTopuoe rroflBJleHr{e uonoft aKTr{Brrocrl4 B
IreKoropbrx otrpeAeJreHrrbrx Mecrax 60nee c:rapbrx rpytrtr [24, 251, BeAyrqee
r{HorAa Aa}Ite H tro.EBJreHIrIo r{er{TpoB c trpororrHr,rMrr Bcur;rrrrnanlr. FIao6opo1.
AOBOJIbITO trpOCTO MO)r{IrO uoH.flTb, qTO HaH{ynqa.Ecfl (I(Bar{TI{Baqr{fl)) r,rarHrrT-
Horo troroRa, CBfBaHHarr C pactrpeAeJlelrlleM troJrfl B cerrr cytreprpalryJr I{ rpa-
nyn, co4eficTByer roMy, qro SaHoBo rlo.EBr{Brrruecg MargtrrHble troJr.fl He cpaSy
nsauuo4eficrBylor c MarHrrrHbIMI{ rroJrrrMrr, BoBrrrrxrrrr{Mr{ paHF,rrre 126-29i.

3. Paasr,rrr,Ie coJrHeqlrbrx trflTeltr, rrx rpynu
rI MaIHr,ITHhIe rI CROpOCl.rrbIe IroJrrI

Vme .Iloyxe4 lr Epefi [30] noxaeaJrtr{, qro paaBrrrr{e orAeJrr,rrrrx MaJrbrx coJr-
IIEqIIbIX II,gTEH TECHO CB'I3AI{O C ME}ITTPAHYJI,fIPHI{M trPOCTPAI{CTBOM, TAE HOII-
r{eErpr{pyerc.E Marrrrzrr{oe uone^6yAyqero trflrrra. He4anuo corpy4nnxu o6-
cepBaropr4r,r Caxpauenro-fllln [31 , 32] c ucrntorqr,rc naxyyr,rrrord 

-6aruenuoro

reJrecHotra HaITTJII{ eqe 6o.nee reclrylo cBflBb r{arHr4rrlrrx uolleft c arr.rtr trpocTparr-
crBoM. TaH nasrrnaeur,re {lrnrarpr{ - ToHnr,re .flpnlle o6paaonauur, ,ru6r,ogun-
Ml{e B r(paflx JrI{HI4r{ Ho, upu ua6lrogenr,ur I{x B npbrJrbrrx pacrqetrJrer{r.roft nrar-
til'resoft I,IJITI Harpr{esofi ilIlHIau TIepeB norflpr4aaqr4orrHyro onrrrny cBrrAereJrLcr-
BYIOT I{E TOJII,HO O TOM, TITO BCE <$UNIrrPr> HAXOA,TITCfl IIAA I{AII'ITII6IMI,I IIOJI'I-
Mt{, EO r.r o6 o.rens rouxoft crpynrype aroro rroJra: Seprra r{},reror Araal[erp ]re
6oree necHoJrr,Hrrx cor KI,IJro\{erpoe. lIona BTo roJrr,Ho orAeJrrrrrr,re r.ra6nrcAeius.
v uac, K coHaJregr{ro, elqe rrcr Marnr{Tnrrx rra6rpgeuuit c xopolrr.rM pagpetue-
III{0N[, rtorop6le Iro3r]oJllr;nu 6r,r cAeJrarL BLrBoArr o6 naueneru{flx l\{arHl4T}rrix
uonefi Bo BpeME rfopurrporaur{fl corrHerrrroro [rrrrra. I4 no cfix rlop r,rr{eroqr.recrr
x'Iero[r,I AByxMepr{blx ua6lio4er.urft lrarnr,truofo lroJrrr He rroBRoJrrtrcr ua6nrogarr
NrarHr{THr're IIoJrE r.rctrocpoAcrBe]rHo B II.arHax. E4urrcmcuHr,rii cnem.rporparpu--recxufi x'Iero.q I,IB-Ba Mellr,llrero paBpertreuufln6otrr,ruoro BJrrIt{nr,rfl paooeflrrtloro
cBera I'r Apyrrlx rpy4uocrefi troHa Ire IroBBoJlrrer pcrnr,lTb 0Ty Bal(aqy rroJrrrocrr,ro.

Xo:rg u 6r,t,lro norasallo, rrro AJrt{ iloBHr,IHuoseHuq rrc6oriruoro rrflTr{a Hy}r{go,
'rto6r,r ero Marr{I4THoe troJre AocTrtrJro ilfr{r.rrrNraJrbrroit rranpnixcrrrrocrr{ rlopflAr{a
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{000-1200 ec [33,341, uafrrwpactrpsAereurre Harp'g]r{eHrrocrrlt BHyrpI{ caMoro

6o;ree CnorrHoro [rrrrra rrona eqe oqellb TpyAlIo. I4,uemrc.s HeKoropble pa6otr'r,

CBIIAETEJIbCTBYIOIq,ITE O TOM, TITO IIAtrPfl}ITEHIIOCTb IIOJIfl B TEMHbIX trPONIE}ITYT-

HaxTeIII{EaIIecKoJIbI(ocoTlayccBI,IIIIo'qeMcpeAHflflI{HTeI{0I,IBI{o0TI,troJIfI
u,"',n' [35, 36], Ho trpocJIeAI{Tb pactrpe[eJlelIl,Ie MaIHI{THoro troJT.tl B rpal{yJI'I-

rtuoguoft ceTfie TeHr,r AO CI{X trOp IIeBoSMO}I{HO. Xorr, HoIIeqHo, M0}I(HO O}Htr-

[aTb,qTo0TotroJIeI(oHqeHTpIIpyeTc'I-I,1BI\,IeE{lpaIIyJIb}IoMupocTpaIIcTBe,
rroropoe B TeHI{ trflTrIa r{MeIIHo [s-aa 6onblloft untencrBllocTl( Ma1I{I{TIIOIO

rroJrfl rracroJrbfio paclllrlpl{Jlocb, qro craJIo upeo6.[agarotqeft xapartepucrunoft

relreSOft rpaHyJlflql{tr, oCTaBJIf fl nUrur, He6OJITTIIII{e flpl(I{e TOTIItI4 B qeHTpe

rerreBr,Ix ipanYl [371.
HeCXOnr,nO UHoe trOJrO?(eHrIe MbI I{MeeM C I{SyqeHueNI paA[laJIbI{bIx cHopoCTetr

B \[oiroAbrx rlflTlrax. floxaaano, rrro B Mecre 6ynyqero rro'flBJrelrufl antnnrroft

o6;raour I[ trpe]rqe Bcero trrITeI{ BoBpacTaIoT paAIlaJIbHbIe cKopocrl{, n 6o'nl-

ilr.rHcrBe crysaeB rratrpaBJrer{Hbre BrrI{3 [38, 39, 40], I{ sro B BosHur([rl',rx trsrl{ax

HeT eBeprneAoBcKoI'o pacllpeAeJIeHtr.fl cl(opocr94:.u.nBI{}fieIIILfl nnua na6nro[a-

;;;; ";;i;;;q; +tioroep, u xporuocsepr,r [411. Threercs 1ry_1 
p^i.6^":"::;

cBrrlqeHrrhrx usyqeHum r,rsMeueHuft B pactrpeAeJlelItrI'I paAI{aJIbI'IbIx cHopocTe][

B a*rr{B,r,rx o6rurro, [f8, 39, 401 . Ho'I{B I{I4x lro1a rpyAl{o cocraBlrrr] o6qyIo

r(aprl,rHy [Jrtr pasl{trx sae pasBrrr[fi aHrnsuoft o6nactlr'

o[norrry r[3 Harrrux acur.rpaIITOB Ha ocEoBaHIII{ Bl{3yaJ]bur'rx na6nro[euufi

I{ET.E.I4BI{ooTI{ MaIIII{TIIOIO trOJIrI B COlrHeqHLIx ILETHaX (uy,irxoncxue N',IaIHIIT-

;;;;;;;" na6nroAennn na o6cepnaroplrr{ Mayur-Buncon) ue4anuo yAarrocr'

uor(a3aTb [42]t tlto AJr.E rro.EBJIeIII{E trOJIyreI'II{ ^BOItpyI 
IITTHa Hy}I{lIo, 'rro6rr

rrr{Ter{cr,IBr{ocrrr ero rroJrfl trocrrrrJra trpr{Iuepno 2100 ec' Ecn:,r. I{HTeHcI{BHocrb

rloJrf [o arofr Berlrsl{Illr lle uofiner, nonyteur ne o6pasyerc's' IlocHorr'nv

;;;;-" yrne 6r'rto troRa3aHo' rlro I{ rrJrotqa[Ir peryJrflpl{brx Irflrel.r r{N[elor otr-

pe[eJrer,rHyro xapar(repHyro BeJII{qIIHy (6.1018 cntz), anrxogllr, qro II \{aIHIrIr-

nrrft Uoron trflTlla C TOJII;Ko alro BoBlltr{Hnreft UOnyteublo II}{eeT oIIpeAeJIeHI.IyIO

Bell4quHy - IrprrMeplro L022 n'nc'
Tor xte *rrop [421 trOr(aBaJI, rIrO pelyJlflpHoe n.srIIO S CaN[Oft nocneAueft

.tfaae cnoero paBBnTr{.E, trepeA TeM HaI( IIOrepfIeT cBolo troJIyTeIIb It pasAeIIL\TCfl

Ha lrecr(oJlr,Ho MaJr6rx frfrerr, yBerlrqrlBaer npelrertuo (ua 1-3 cyron) u]rrel.r-

,cr{B,ocr6 cBoero MafHrrrrroro rloJr.fl }ra Hecr(oJrtKo cor raycc. lJta nurencl{Brlocrb

rroTOM 6rrctpo traAaeT r.{ cTar{oBI{TCfi Hl{}ile IpaHI{qbI qyB0TB[TeIbIIOCTI{ L43Me-

;;ffi iagt.'npn'aroM lra llar,Irrrrr,Ix naprai co cpe[rlrrM-pa'perr'ellllen (5"),

,,o,,yqe,Hbr, 
" 

oorrorqi, ,pororr"*rplluecHoro Mar,rlrorpadta, ne ,a6;roAaercs

Er{r(aKr{x cyq,ecrBer{Hbrx r{BMellei{rnft nn Bo BpeMfi lIpoqecca IIapacraIIlIf uoJIy-

TeHI{, IItr{ BO BpeM.E ee rlocTetreHlloro ucqeBI'IoBeHI[fl'

3ax.ilto'Iegtle

B csoel[ AoBoJrLHo cxeMarrrqecnort o6aope 'E crapaJrc'E 6olsrre :YYl]]ig
yAeJIfTb Te}I BoIIpocaM, KoToplie? IIo-MoeMy, I{MeIoT 6ornuoe 3I{aqeulle B ca1\{ou

;;p;;t {ase uonuerrr{f afiTr4Bsoft o6lacrr4, rltrrrl Aa}He eqe Ao flee; craparlcfi

IOHaSaTL TecHyro cBflBL BTIOBL BOSI{I{HItreft amruBnocTm c paclpcAeJIeIII{eM

cTapblxMaIHIITHI,IXIIoJIefttrTe}IcaMbIMccylq,ecTByloqllMB[aIIHo},IMecTe
rroJreM cnopocTer4. ltan paa na etoii saae uorHno IyaIIIIe Bcelto I{cloJIL3OBaTb

*"""rro"piat[r'r'recxlre ,ra6,"o4""'s o6oux BeKTopoB I{JIlr llx cocraRJrtrloqux

Kar( MafHlrTrlOIO trOJIfl, TaI( I'I CHOpOCtu. 3to IIORa3LIBaeT r',r repnlrit oIIblT COB-

oiurrrur" na6,ogenr.rft, xoopqur.u{poBaHlrbrx v L974tr1975 rr. }tpr,rucxoft acrpo-

(iuauuecnofi o6cepnatopnefi. 
-^y- ;y,^

O.rer.rb lralro BHr{Nrarrrrrr B cBoeM [oRJraAe tr y[eJrflJr tofi {aae pocra aHrlltsHofr

o6.nacru, fiorAa ylrte I,rMeroTofr XOpOIIIO paSBIITbIe I.pylltrbl coJIIIeqIIbIx IIfITeI{'

IIo aror,i ,"ororrn*ii" - o 
"oo* 

c ua6.,rioAeru{flr{rr o ,,oMolqE'rc r[oroe'rrentpu-

arecKoro rfarrrr4rorpatla - nocnaqeHo Tar( N[IroIo cTaTefi' collep]Iiatru4xcfl B

tiruaarru, I{pr,rlrcxoft acrpotfnelr.recHofi o6cepnaT opl{,n, rrro N'II{. nasa'IIocb

JII{urIrLm{ uro-urn6y4o 4o6al'rarr"
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NIue namercfl' rITo llJIfl pemel{rlE IlorrpocoB rloEBJIe}rrrfl MarrrI{THbIx norefir4 a*rr{BHocru n cforoc$epe u 60nee Br,rconr{x cJro.frx conne.r,ofi Urroa6rp, _l
ecJlrr r{r{err, B BrrAy Mar,rrrorpaclnuecxr.re na6.nrc4erurf _ Har{ Hy}r{HO trpe}r{Aencero 60nee cr,rcreMarrrqecHrr LrctroJrbSoBarr, BCe CynlecrByrorqrre troqru 0AHO_TIIII}IbIE MAU{}ITOTPA$r,r rrE TOJILI{O AJIfl IIOBbIMEHLIE BPEI,IE}'O6"O P';P;'trI;;^-"MarH'rrlrr'rx na6rro4enuit, tto m AJrrr troJIyqenn.s 6orr,nr6"o norrnucga na6nro-AareJrr,HoIO Nrarepr,raJra ..Arrr r,rsyqaenroit o6nacrr,r noo6rqe. xo"er"q 

" 
;;;;MAIHI4TIIEIX rrA6rrOgErrIrfi rrE4OCrArOqHO, TAH }I{E HAH II OAHOTIITHbIX MAIHtrT.Hrrx }ra6.nroreuufr. B aasucunrocrr,r or p0uaeMoro Botrpoca lraAo LrSMeHflTb r4pa3pemer{r.re rrr{crpyMe}rra AJr.rr lrcc.ne4onanrfi ,rou.priorTl{ Crr"r{;.- fi;-;;ylxe Apyroft npyr BotrpocoB.
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MAIHI'ITOlPr\Otr{tIEC ItUE IL\tsJIIOIE HI{fI
ir BoItpoCIlI HBAB;IIEPI{6AI{qECHIIX Ho,rlElln\Il[Iil MAI'HI{THLIX 1OJIBII

HA COJIIIqD

E. tr4. tr'lorurrercnuii
(I{3\IIIP AI{ cccP)

l.TpyArro(lrllrnoo6rqeHeBos}IoiltHo)TaI(I{SMep,fITIrMaII{I,ITI]];IeIIoJIfl
ua go,rrffi, qro6br rroJryqerr'bre [aHH],Ie 6turlr up,rroAl.Ibr [Jrf pe,,erll'rfl c oAI{-

ira*osofi a6$enr.unnocrl,ro Bcex BoBltoililrllx SaAatI tro coJrl{oq'oii rtarHl{To-

trrAp;A;";irine. Conpe*elrlrble MarHrrorpaouuory'r' c [ocraroqHoii a$rfeHTlro'

;;;;";o (uo uynctnlrierrurroc,,, lroqllocrtrL trrrrpop'artrnuocrn) IIcIroJIbsoBarbcfi

IIJI,'I I{ccJIeAoBaHII.fI Bpe}reII}IbIx Rapl{aqlllj cTpyI(TypI,I lI HBaSI{IIeplIoAI,IaIecHI{x

;;r;.6il;'(Hlilt) ,iuo, o unrrrrri.urt o6nac'r.nx. Ilpr'ruenreuLrii lllrorAa AJrfl

TaI(UX SaAarr Br{syaJrb}rbrfi NIeroA IISN{epeHI'Iii }IaIIIIITIILIX IIOJIeft HetrpltloAe}I'

TaI( HaI(: a) uMCeT Oaler.rb HrrSr(ylo qyBCTBL{TeILHOCTI) I{ TOIIIIOCTb, 6o;ree ueM

Ha rroprrAon Nrcrrbrurle rreo6xoAullblx AJI,I I,Iccrlel(oRaHuii lt,fllt; 6) nalrcp'nercn

ToJ]bKo0AI{I{[apallcTp,tITo}IeIIo3BoJI,fleT]]I]IAeJIIITI,peaJIITEb]i,iarlrleHr4arrre
rotAa, HorAa aonrrrrryAn Ha6.rIIoAaer,IIJX I{3N{eHeIII'Ift trOIA I{OCrarorlllo BeJII{Ka;

n) tpygllo olpe[eJlllrb 3]raarI{NIocrb I{3N{epe}Iuoft Ber[truH]'I (uyxrya4ufi uol'a'

II0B O 3N[O ]I{HO trp O B eI{eHI'Ie KoHTp O JI bIIbI x lIBr}Iep eHl{ft '

Oororpa{uarecHI4t'i N'IcroA o"peAene"T 'fl MaIHI[r]rrrx IToleti 3Iraql'IreJILHo

6oteeuu$oplrrurro.t,areN{BI{SyaJIbHLIfi'raflr(aHrloBBoJr'rlerotrpeAeJI'[rr'[oJre
3 (o upuurlirr" onorntro l{s^Ieptlrb Byu B t) u ryqeBylo c*opocrL ?)p ollrlotspe-

rrerrHo s 6oflr,ruolr ,r1arr" 
-rJ"." 

",i 
Co,,nqe rI uo IIecHoJrbr(I4M us6paHHbIM

paBr,,q]ibrNf Jrrr,rrrrr. flpn raxlrx !rBlreperrrrflx Nro]rrHo aKKyparl{o rfuHcupo-

llarb rroJrolrreHt{e BxoArloil x{eJrr,I Clcltrpol1pa$a na IICCJIeAyeMoft coJlnesrrofi

AeTaJII{tr{,IlaRoHeu'NIHoIofipaTIII,IMIII{3N[epeHI{'IMII}Io}ItHo}IeCKoJIbI(oyBeJII4.
III,ITE, TOqIIOCTb I{ I{METb BOSXIOiI{IIOCTI' ITOIITPOJIIII)OBATb IIPOREAEIITIbIE IISNIEPE'

rruR. oAnaHO OTTTOCI{TeJIbrro IIaJIag TIyBcTBI{TeJIbHocTb I{ TOTIHOCTb o6lt.Itrr'IX

;;;,;;p;;; i>_ too a) ne uoanolrmor r,lcroJrr,soBarL adr{en'runuo iirororparfu-

-rec*rrft Nreroil ur, Tror"pirrrir rtnH IIaIHI{rlroro rroJlfl Aa}Ite g;1fl unteu 1'

jrolr,uroe ilpocrpallcrBerruoe paBperueulre $ororparflruecr(oro Merotra Molr{er

,ucrroJrbsoBarDc.E Kar( AorroJrlll{reJrr',uax llntfopy-1g'fl' Koropym Aaer t[oroanexr-

puqecxuft MarHrrrorparf upr'r r{sMepeurr'ex I{IIIt uarurrrlloro troJIfl'

2. floueuy r{3}repeHufr Itll}t MarI.II{rHofo IloJIrl flBJI.EIorc'E cepl,esHE',IM

,",*,,,*o*lnu{opuaqul{[pIIpeueHIII{oA}IoftI{BrJIaBIII,IXcoBpeMeIIHbIx
upo6teu cornesubft Marrrr,rrorr{Apo[rrHa\{r{Hr.4 - lrccilen(oBaHI{rI crpyRrypbl

(o rou cucre rorr*& 
"rp-v"r,p"O'' 

rr"grrroonrnr{ MarEr{rrrr,rx uo.nefi ?

'" a)-rtnm 1\{arr{!rrrrr,rx uo,net s [[auaeoHe aracror L0-2 - 1.0-a et+ troBBOJIflrol

cyAI{Tr, O cyu,ecTBoBarlr{r{ r{ }lBMeIleHlI.EX HOJIe6aHlrft uol.a, trpl{cyu,I{x oT[eJIb''

IJLIM flBJre,I{flr{ B orat,u"o'" o6nactnx (AO)' floatoMy I'rBMeperrnr'rft cuertp

;;q";;; HnH uarnuruoro troJrf Molr(er paccMarprrBarLc.rr naH xapanrepl{-

crl{Ka coorBercrtsytoq"fi rfaar'r paenutns i"tet''ft e AO'
"-"^ai 

ttnm ,u"rrrrrro"o trorlfl B Al4arraBoHe 1'02 - 1'0-L eq (ecrn 6r'r yAaJrocE

roryq[rb rar{rre Aailurre) coAep}narrr{ 6m ulrrfopuaqr{rc o roHr(ocrpyRryplrblx

eJreNIeHTax MarlIr{TofrJraSMr'I, noropr,Ie IIaxoAtITc.fl I'Ia trpeAeJre (lr 4airte nunte

AocTrl)r{rrNroro trpeAeJra) upocrpancrBellHoro paspeIIIeHlIfl coBpeMe}IIIbIx Ha-

,3eI[UbIX COJIHeTIHLIX TeJIeCHOtrOB'

o) I3oluorrte r,r Itfllt I,IaIIIIITIIoI0 troJIf , TecIIo 
^cB,fl3aHI{I,Ie 

c flBJIeHlI'IMll ]]

paAr{o- r{ peHTrer.rolloKo}r Ar{atraBoHax IISJIyqe}II{fl AO, nrparor cepbesIIyIO pOJIb

r Ilpr,rueuonrro tporoa,ncnrplrqecrtoro rroJrtrplr3-arurorruoro rr3rrcptlrc;rl I-rrorpa riol]DoJrr'IJIo

u 2-J paaa floBLICIt'Ub 'iyncTDlITCJIbnocTb lI TOrlllocru tteltr'pcltttii ' flo nutcott0ttarlcclBCl-tITbtM

{'rrt't(TPorparlIIa}1, roJtyrlclttrnrlt n 6o'rburol\I rlflrllc leryci'oucmoii rpyltrrr'r 1972 r' 1la Da-

nyyMr{oNr rerrccnore ",fififfi;r:":frffiir."i'. 
nnn, uo oqel{'.e aBropa ISchultz, 1974],

"irc4rrrrn 
rollrlocrr oIta3aJIiICb -F 36 e'
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B EHepro6aJrallce u sHeprouelleHoce .EBJreHr,rfi axrr,rBHocrrr B coJrlreqHoii xpor{o-csepe r'r Hopo,e, noarory ItfII( uory, 
"a 

,oo"*o r{crroJr},BoBarr,crr AJr.,, rrccre-
,qoBaHr{rr ilprTpoAhr .srreur.rfi n Ao, HO r,r cJryH{rrrr, Ba}r{Hoft xaparrepr,rcruHoftnptr trpor,oBI{poBa,I4r'r coJrrreqHr,rx rr coJrHeqHo-BeMHLrx .ssnerrrafr.

3' I{ uanaepe'r{.EM HfI}t uarru{r'oro troJr.rr nprrcrynr.rJrr.r Jrr.rlrr, B trocJreA-Hrre roA'r' rorla r{afi r{3Mepe}rr{.fl I{fII( .ryveBbrx c*opocrelt (orgocu;;;;";
aMtrJrUTyIIbr xorop.rx sHaqr{reJrr,Ho nurne, seM- y HnH liarrrrnrHoro nonn)npoBon.Ercfl MHOrr'rMrr o6ceprro_p-ranur.r 60ree 10 .rrer. floarouy oqeHr, Ba)firroy6e4u*ca B rocroBepHoa* rtnrt oru"irrrrro"o rroJr, rro r,rarHurolrerpr.rrec*r{rr
I4BMepeHI{.rrM c coJrHeq}rbrM MarHr{Torpa$olr.

a) tr4aueperur.E Befiropos r'rarrrr.rr,oro fiorrfl oAr.ro,pe],re,Ho Ha EByx ypoB-nax (n iln*fr-f.x Fe I r Ba II), ftoropbre_npoBoAr.rrrr{cn n r4SMMpAFIe, AarorolrroBpeMeHHo Aec.Erb napaMerpoB (B u, Bi, 0, ,o, I _ ua Halr{AoM ypoBHeuauepeHufi). flpuueuas o6rrsHrrfi 
" ,r*r, cJryqa.Ex Mero4 $ypse_aualraa,l\{O}I{HO IIOTYqUTI, AT,I KA}I{AOrO I,IB IIAPAN{ETPOB CtrEHTP }IOtrIHOCTI{ IIfI}t. ITO-trAPHOE CPABHEHI,IE trOTYqEHHI,IX CIIEI{TPOB UOrqrrOCrEfi IIOSBOJIflET BbIflBI{TI,cB.EBaHlrr,re r{ r{e CB.EBaHHbre Me}r{Ay co60fi oupu*arpr.- Hopp"rrrpoBaHrrbreno BceMy BpeMe,rr na6nroAeuufi nonaprro_cuuiarrrrurl (oo.qo,6rror.j-;;;;;p",r{oqHocrrr Br,rrrBJrfrror Ao,croBep,hre xo"ne6aur.rr. cryuafiirJopur"*nrr{.rrD rrpr.rNPOBETEHI,III rrA6IrOAEUr,Ift (rZA-AA IIJIOXOIO TI4AI{POBAHIIA) NE UOIYT IIPI{BOAIITI)H TaHoN,ry trotrapHoMy nogo6ruo cler{rpoB uoquocrefi.

o6uapyrrreHue peanrr'x rtrH ,"*iopo troJrrr Ha AByx ypoBHax s (ctro*o.ft-Hbrx)) trflTHax rrosBoJrrrer tro cABr{ry 6aa (uplr xpocc-uoppiooqroHrrbrx coor_r'romeHr{'frx coorBercrByroqr4x trapaMerpoB)^ onpe4enurn^ixopocrb paclpocr-parleHrlfi BogMyqeHl'r.fl B MarHI4THou no"ne. 
'Ona-oxaaa;ra"u 

ponrroii roxanr,noftarrbBeHoBcnoit cropoc'r^ (: (2 -:- 3)'!06 catrcerc). par",,lrqrie ArcnpcrHr,rx re-pr{oAoB xo.ne6anr'rfi n B 11 il B t.. y*asbrBaer Ha ctr{errprB.a,r,re MoA A{I..(-nore6anrrr,1B trpoAoJrr;Holi n uouepesuor? fior{rroHeHTax rroJrfl. 0ro rori aro na6rroqarscaB l{amel'I Cflyqae' HorAa paBI4epLI }ieofiHopoAHocrer? lrarru,rrorrJra3r{Br B xpoMo-c$epe SHaqI,TeJIbrIo MeHr,,,e AJII{H'I BoJrlrbr BoBr{ytqerrlr.E }farHurl.roro rroJrf..('nr'rrorrur,re ceaHcbr 116.nrcneuuii noasorslor ycraHoBr.rrb rrecrarlr,rouapur,rftG,qirfrIl^irl:::.1 I.IIH ,arrrrrrruir-rrorefi , npocreAr.rrL rrx ,BoJrrorrr4ro.U,' DUJICE [POC]TI,IE, AIEN{ IISMEPEHU,g BEHTOPOB IIOJI,A, Ir 6O.rrEE qYBCTBI,ITEJTb-
Hhre I4SMepeIII'Ifl nolrfl-o]reHTbr rroJrfl 811 lI Jr]ueBblx cHopocrer-, orory, AaBal,rr[ocroBepHyro r'rnr[opuaql'Im rroJr.E, ec.rrlr npono4r{16 lr3r{epcHr,r,fl Tar(Hte oArro-Bpe},relrHo B AByx Jrr{rrr,rrrx (}-e I u Ba iI). fio.,ryrerr.,r,,n 

"pri 
rruor rorrrrrr.r napa_MeTpoB

plu I AB tt Lro 2Ba rrbtl"', -L:, .r,--N;, Dl , ,Rurr, lr"r,Ieorr

trOBBOJI'IIOT IIOIYqATb BSAI,IMHO KO}ITPOJII{PYET{EIE CIIEHTPbI I,IOtrlHOCTI,I AII.E HA;Ji_Aoro r.rB trapaMerpoB- Criegyer yrai.n, irro 
. 
*opparRrluonnr,rfi rfypr,e_auarr.raIIOSBOJIflET B'IflBIITB PEAJI.IIO CYqECTBYIOqUii CIITUAI,'"O'OP" B EAU,,I4SHO.'I'rBN{epeHrrr{ 60nee ser'r }ra nopfrAon Hrrrie Saperr.rcrpr.rpoBa,Horo npr.r 0rolr(trlylraD.

4. COUOCTABJIEHII' T(TI{ N B 11 IA UTl IIOsBOJI'IIOT BIJflC}II,ITI, XAPAHTEP (',OIY)Mr!-noanytr{eHnrr. flpnnrarraa, dr;;;;;"ryAhr BoBr{yqeur.rfi nor.rr r.r c*opocrrrorlrocr{reJrr,Ho MaJrr,r (r.e. upr B : Bo + B, 
"qn 

a/BrR-tj,*o",ro ua o6rqefiCI,ICTEI,IbI YPATNENUfi TI{APOAI{IIAMI{ITI,I NOTYIII,IT]; BOJIIIOBOE YPARIIEIIIIE, CBfIsITI_Ilarcn{ee aMrrJrr,rryAy xo.rre6arurfi rroJrfl r,r ryrreBrrx cxopocrefi, (flp; ,;";;;;;_TaeM, qro div D :0, di' un: O rr qro IlAoJrr, cr,rJroBbrx nnr,ufr noJrfl coxpa_nnercn o6o6qeHur,rfi r.rHTerpar Eepny.rrnir.) c"rp;;;;;;;^'.rr,punr"pu cBrr'rrMelr{Ay HfI}t nons rr cxopocrrrro na-o6blrx }r,Mepfle}rrJx ypoB}rrrx cJry,{r.rr Ao_rl0JrHr{reJrb,brM apryMe}rror{ peaJrr,Hocrr,r r4sMepeiruor* rttii{ nons. c6rpurrio_Mocrrr rrorofta Ml-fl-nosuyrqenufi Ha AByx ypoBrrflx raalreperrnft flpoBepflercrr
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cooruomeutreM IJLa troror(a srleprl4ll ttlllt:
nFrs,uo: : > kiRen, eup(k, B,v) LtiLlti,

ji

rge /?yn, vrD : Gya,9, cos 0ya, yo - BbrrII{CJIeHHbrfi l(pocc-Hoppenaqllounr'rft

Hoe$tprrrlueur (rorepeurgocrb upu draaonoM cABI4Ie 0), ki n !; - CoorBergr-
Berruo trpoCTpanorBegHble II BpeMeHHb'Ie qaoTorbl. PaCqer raftoro poAa Coor-

Holnerrl4ft lro BceM Ha6ilIolaeMLIM BoJIHoBbTM q[cilaM II qacroraM troBBoJIfler
otrpeAeJrtrrb o6qufi BHJIaA HIII( s aHepro6aJlallc .EBJreHufi B AO.

5. Hapaay c trprrMbrMr{ uaMepeHr4flMu Hfl}t MarHr{rubrx noJreft n AO uoxtuo
trCIIOJIbSOBaTb TaI(He I(OCBeHI{LIe MeTOAhI.

a) Oupegereuux HIIIt no yar(otroJlocHuu Ho-$ttrrirporpaMMaru HfIlt n

ryqeBr,rx cHOpoCTflX [JIfi OTAeJILHrIX .flBJleuufi colHesHofi afirllBH_ocr_tr (cII.
rrpr{Mep AJr.E aBrycroBcr(oft AO l0.VIII 1972 r.). B xporraocSepe [tfllt_ u;rn
uf orpaxiaror ItIIlt AJr.E Martrr{rrroro troir.E (a uacrlocu{, orHoclrreJrr,Ho 6oJIL-
rnr{e aMUrI{TyAbI l(oile6ar;.uft gnr, B1n unrue). CoruaAeuue prga ((EOBLI1D

AucnperHbrx treprroAoB lrs ltfllt trorLE rr up (T = 240, 180, 145 cen I{ Ap.)
aro rroArBepmAaror. Paelusurre xpoMoc$epulre crpynrypr,I IlMeIor paBJrrIqrIbIe

co6crnennrre ueprroAbr I(IIEt. Cyunrapnrrfi (upu rrralou paapelxeul{I{) creHtp
Moquocrrr HfI[t or cB.flBaHrrolo trocpeAcrBoM IIoJI.fi paBJII{rIHLIx crpyltrypHlix
gJreMeHToB coAepffirrr lroeroMy o6rrsuo Eecr(oJrr,Ho AI{cHperI.I},rx xapar(repnbrx
qacror. O6.racrr RorepeETHocrr.r r(oJre6anrafi non.s vt up B flApe Irtlrlra > 3'.

6) Oco6rrfi Ilrrrepec trpeACraBJLEer cB.sBr, [tfII( uaruurHoro rIoJLrI r{ paArlo-
Dr\rr{ccufi, oco6enno AJI.E Tex ee BI{AoB, IJIrI KoTopblx MarHI{rIIoe troJIe orrpeAe-
Jrfler caM trpoqecc reHepalll4tr (xopornonoJlHoBatr qacrb B crleKrpe s-xouno-
Heurr,r, Horrrr{rlyyM paArroBcuJrecros IVrl{ua u rxyMoBr,rx 6ypr). [tfllt paguo-
aMaccult coAep?fir{r Aooraroquo IIoJIIryrc nu$oprrlaquro (uanepaercs o6r,rqIlo
rrHTeHcr4BHocTL, troJI.EpI{BaqI4fl, ctrel(rp I{ MecTotroJlo}I{eHtre ucr:ouuzra). }t[I{
B paAr4oaMr{ccprtr Mo}r{Ho IrBMep.sT6 npr4 OrreHr, AJrL{TeIIbHLIX Cea}ICaX rra6nrOgeUufi,
qro rroBBoJr.aer IIpocJIeAtrTI, IIepI{OAI4qeCHI4 KOppeJItrpOBa}IHbIe UpOqeccbl I{
trepexo[ eHeprr4l4 xole6auufi or rrr{Brrrx H 6oree BbrcoRI{NI coceAHI{M [r{cxper-
Hr,rM qacrorarrr. [tfIH paAI4oBMI4ccIafi s AO Mo]r(Ho I{BMepflrr, B AI{anaBoHe qac-

ror Mo4yJrrrqufi (10-1 - t02 azy), xoroprre trona HegocrynHr,r trpl{ }IaBeMHbIx
orrrrrqecnr,rx r.raMepeHlarrx. HnH B eroM paAl{oAl,Iatraaoue xole6aulrfi uoryr
4arn lln$opMarlr.rro o rolrroft crpynrype racxo[Eblx aJIeMeHroB MarHI{roIrJIaBNIr,I
s AO.

Sannroqeur'Ie

a) B uactoflqee Bpel,r.rr ylr{e cra}roBtrrcs s.ctofr BHasltMocrr, uccle4onar'ttrfi
ItIIIt n MarHr{rHoM rIoJIe Kafi rlcrosuuxa uu$oplraqurr o crpyrrype Marurrro-
rrJraBl\,rbr (nrnrouaa DJIeMelrrbr Ha rrpeAeJIe AocrytrHoro npocrpalrcTneHHoro paB-
pertreIIIIf cOBpeMeHHLIx CoJIIIeqHbIx TeJIeCfiOtrOB).

6) Co.nHeuubre Marnr4rorpa$rr tro cBor{r{ xapaxrepr4crr,rr{aM BtroJIHe orBe-
qaror cJrolr{rrbrrlr BaAaqa}r B r{ccJregoBaHI4Ir }tII[t uarul{r}rblx rloJreft s AO.

a) Itpafiue Balriuo rrpoBo[urb noMrrJrexcHbre r{ccJleAoBauran [tfllt Marutr{r-
Horo rroJr,E, pagllo-, peHrreHoBcxofi u 4atenoft YO arr,rucclrfi. lipu sroM IroJIy-
qarorcfl rre ToJrr,Ho B3ar{MonpoBep.EeMbre (Aocrorepur,te) gannrre, Ho r{ fiaqecr-
BeHlro rroBbre pesyJrbraTrr o trpr4poAe coJruegnbrx .anileulrfi, noropble lIeJIbs.a
noJIyrrr,rrb rrpu trpoBeAerlr{r{ roJrbRo r,rccJreAoBanuft [tIIH B oAlrofi cllefirpaJlb-
Hofi o6racru.

r) Xotn cepr,eBHbre r4 BcecroporrHr{e I4ccJIeAoBa}Il{fl HIII{ lrarul{TIrbrx Iro-
teft nparrusecxu roJlbr(o Eaquuarorcfl, Bce lHe -Ecr{o, qro B DToM BI{Ae r{ccJIe-
gonarrufi MolIiHo r nalr,rrefiureM oll{r{[arr, BuaqureJlr,Hr,rx peayJrr,TaroB B pac-
npbrrr{r{ nprrpoAEr -gsrer.ruft co.nue.rnoft anrrrBrrocrr{.
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CP'\ BII EIII4E A,\ItrH IIIX IIAB,TIOIDI{I,Itr
C O JI TI E TI II bix PiA f iII,ITIIbIX IIO,II BI,I I4,IIYTIE B I)IX C ROPOCTB TI

IrA ABOfiflOM NIAIHT,TTOI.PA@E riAo

C. !I. lonaoror,i
(I{AO r\II CCCP)

Ha lro4epru{BrrpoBallHou 6aueurloNr corrreqHoM reJrecnorre c 1973 r. pa6o-
raer ycoBeprtreHcrBoBarrrrBrfi BaprraIIr ABor,irroto NrarHr{rorpa{a itl. C ero uo-
MOIqbIO MO}I{HO IIPOBOAIITb HA6IIOAEHI,I'I OIHOBPE},IEHI{O B ABYX JIIO6HX CtrEH-
TpaJrDr{r,rx JrrrEr,rflx. Itanat I gnofiuoro }ratHr,rTorpar[a ulrraerca uyrrr{oM o6bIH-
r.roB0rrrr6rx ryqeft, a HaHaJr II - uyunoNr rreo6trHrroBeHrrBlx Iyrreii. B o6oux
KaHaJIaX CplrHaJrl;I N,rarIrtrTrloro IroJrrr r,rcIIpaBJrfrroTcrr 3a r.rsrreHcrrrre flpr{ocTr,r
aBroMarr{arecRr4M RoMtreucaropou [2].

I1o uporpar\{N{e (Ueilb Marrrr{rorpa{onl nrnr npoBoAr{Jrr,r Ha6ilro[enurr trpo-
AOJII,IIbIX MAIEI,ITI{I,IX UO;TEfi E IYqCBbIX CHOPOCTEiI B AHTI,IBIII,IX O6.rACrrrX rrA
Coruqe B /rByx crrexrpaJrbrrr,rx Jrr,rrrr,rrrx: )"52b0,2 A Fe I (tfaxrop Jlange g ::3,0) v. )u5253,5 A Fe I (g:1,5). Crtanr,rponaune uao6pamerrr.s Co;rnqa
ocytr{ecTBJraJlocE' c noMotrIblo rpororu4a [3] uapan;neJrrrHo Jr]rrrtlu axuaropa oo
cxopocrbro 2",56 n ceHyHAy.

Paccro.fln[e Me]rtAy rrerrrpaMrr coce4rrrrx paBpeBoB cocraBJrflJro 5", Br,rcora
I{ muprrHa nxoqiroft qeJrr,r cneKrporpa{a coorBercrBeLl]r'o 4" lr 1". Uderu o6olrx
$oronorpon 6panucr, oALIIIaHoBblrur. Oura Bbr[eJrflJrrr ctrenrpaJrbr{r,rfi yuacrori
B r{pr,rJrbflx [r]/,rtmrr paBMepoM 0,055 A o rparrrrqar,ru 0,09 n 0,035 A or ee rleHrpa.
Perucrpaqlrrr rIpoAoJIbuofi cocrasnxrouleii Marrrr,rrr{oro rroJrE rrpoBo/{rrJraob
c rro-cro.firrHoft npeuenr,r uplr6opa -c :2",5, a JryscBbr\ cxopoc,refr - c r : ls.

Sgecl MI'r ucrroJrbByeM Aar{r-rbre roJrbno 4nyx cepuft ua6nrc4enuft 26.vII
1975 r. ne6onr,ruofi axtnnnoit o6nacru n1ruau qeurpanrrroro Mepr{Ar{aHa.
Bpelrn MelrrAy ceprrsrvrr{ na6ruogeunfi cocrasJrflro 35 nuu,. B uepnoft ceplrrr
I{3Mepeuufl upoAoJrlHblx Mar}rr{rHbrx uoneit r{ flyqeBbrx cHopocrefi BbrfroJrrrerrbr
B rrr{Hr{.nx )'5250,2 A Fe I (Hauar I) n n }"5253,5 A lre I (Hana;r II); no nro-
pofi-cepnn - s X,5250,2 A Fe I (ua o6our Hauanax).

CoorBercrsue MelnAy ilyqeBbrMr,I cnopocrflMrr, I,rBMeperrHr;rNrrd rra o6olrr
HauaJrax n Jrr.rrrrrr{ }t5250,2 A Fe I, [oHaBaHo rra prlc. 7, a, u.a puc. 7,6 -coorBercrBrre Melr{Ay cnopocrrrMr{, r{BMeperrrrbrMr{ B X5250,2 A lr },5253,5 A
tr'e I o4nonpeMel{Ho. Ha pltcyune Mbr Br4Ar4M oAr{r{anoBo xopouee coorBercrBr{e
Mell{[y cxopocrflMr4, ua6nro4euraa Horopbrx rrpoBeJ{err],r r(an [o ).,5250,2 A
na o6onx HarraJrax, rar r,r [o JrrrHr.rflM ]"5250,2 Au 15253,5 A. Jlyuenrre cnopoorr,r,
orlpeAeJrerrrrbre rro Jrr{Hr{flN{ }u5250,2 A u 15253,5 A, s cpeAHeM oAr,rrraHoBFr.
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Prc. l. Cpanneirlre JiyseBbrx cnopocreit, rrar{eperrrrLrx rra AByx
B anrrnroilr o6,nactr,r (26.VII 1975 r.)

0 0,t 0,9
nM/ce,'/

r{arraJrax lraruurorparira

Ilof,ocra opgunaT oTJroE{e[br AaH]IbIe na6urcgenrafi B Ha[raJIe I, IIo ocu a6cqr.rcc - B fiarralre II; a - tr"5250,
2 A Eo I (na o6onx (agarax); 6 - 1" b250,2 A tre I (Har{ar I); 1, 5253,5 A Fe I (Hagau II)
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Pnc, 2. Cpannerrue [ponoJIL-
rrblx I\[arHr{THbIx rloJlerr, r,r3-

rrepeHrrblx rra AByx r(aHaJiax
lrarui.rtorpa(ra r: axrlrsfioft
o6nacul (26.VII 1975 r.)
IIo ocu opEr,rHar orJrolr(eHbl AaH-
rrble na6troEerrr'rii B fiaHafle I, flo
ocrr a6cqficc r uauale fI,

F ,10a:-.-----Eii|:.
(E-w)H) A-"d

a - 1'5250,2 A Fe I (Ha o6oux
fialrarax), (at I a U) r. vq : 1,0i

6 - 1\ 5250,2 A Fe I (rauar I);
I 5253,5 ,6. ne I (ra[ar II)
(oszsolasroo),1.y.1 : 0,77 5

ar

J

J Z / 0 / Z Jan

,[ln nrrncneHr,rfl coorBercrBrdfl Me]r(Ay Mar]rlrrr.rbrMrr rloJr.sr\'rr{, r{BMepeHubrr{r
rra AByx Harrarrax, B 1,5250,2 A, ?."5250,2 A (xanar I) u ).5253,5 A 6rua
BBCAEHA BCJII{qI{HA

r.1.(t
ri . ---------------- ,

(1.)- w),r leT.,'--

Orra xapaxrepr{Byer orHolue}rr4e cr{rrraJra Marur{THoro fiorrrr l;, yBeJlr{qer.rHoro
n 10 paa, K cr{r}raJry HaJrrr6poBr{r.r (E - \ry),,, coorBercrByroqeMy lt nu,lcerc
rr [pr{BeI(eHHoMy r( aryBcrBrrreJrbrrocrr{ Barrucu troJrfi ATTH/ATT.. Ha Jrr4Eefi-
II0M ytracTne oAHo [eJreHrre BerusuHbr 4 no lrSMepe]rrrflM B Jrr.rHr{r4 ),"5250,2 L
Fe I cocraBJrfler 760 ec.

Ha plrc. 2, a noxaaarro coorBercrBrre orHocIrreJILrrrblx crrrlrarroB MarHlrr-

203

0 tu,fziofr f?,t I tti'nt*-/ohJt^
N

S

L J"150 Ali.,t

.J EJ'

.7t/*-/0h 00"'

J 
'rr'

L

0

Z

J

4

I

I

i

I

ti



E-w/z0o

l0

48

46

44

4z

I 4e 41 41 46 /orfia 4Z 4# 46 /tr.,p

Flrc. 3. I4ar\leueufie crrrlraJroB Hanr.r6poaxn B saBlic]IMocTlr or o6parHorl ncnllsr'rutr ATT
(orcvet r{oMrleucaropa flpxocrl{ 10,0) (a) n ot o6patnoi.r seJin.rI,rfir,t roHaaannit Holrrreucaro-
pa r{3r{eHerrrlrl apRocTrl (6)

ATTI : 10a, ATT11 :8.10r. Hpytnrr,t - fiauair I, tourilr - l{auarl II

rroto uoJrfl o, Bbrrrr{cJreFrHbrx tro AarrrlbrM Ha6ilIoAeHr,rfi s n[Hr,Iu ]u5250,2 A Fe i
Ha o6orrx KarraJrax, r,r Ha pr{c. 2,6 - [o r{BMepe}rr{flM B JrrrHrrrx ?'"5250,2 A
Fc I (xauan I) u 1,5253,5 A Fe I (naua,n II). Ha puc. 21a qerxo Br,rAeJrflerca
JrflHeftHbrfi yqacroR,itrpocrrlparcqrlftcr uplruepHo Ao BEaqeHr,rfi a ;=2,0. Ha
Jrr4Hefir.IoM yqacrlte cI,IrI{aJrr,I Mafr{I{Tlroro troJr.fl r.Ia o6oux Har.Ia.rrax o[r4HaHoBbI
(ux orr.romeH?re paBr{o e[r.IHrrl{e). flpz auauenfiflx a ) 2 crnnal MarHrrruoro
uoJrfl B r(arraJre I uonyuaercfr cr{creMarflqecRu 6olr,ue, qeM B Harrane II. Ero
ornJror{eHlte oT JlrrHefirlocrr,I TeM 6onsue, .reM 6onbme cl{frlaJI MarrruTHolo troII.tr.
flocnonr,Hy BHaqeHr{fl a ) 2 trpflxoAflro.E na o6racrs trflreH r{ rrx oxpecrHocrlr,
ro a$Senr ornJrorrenr{fl or Jrr{rleiiuocrrr coorBercrByer 6o,nlmlrlr HarrpaxteH-
IIOCTflM MAIHIITHOIO trOJIfl .

flocle BaMeHbr ctrenrpaJlr,Hoit rruru ?"5250,2 A s xauane II ua 1,5253,5 A
(,ruuua ?,"5250,2 A na Hanane I) coornetcrBr{e Me}r{Ay cr{rHa.rraMr{ troJrfl, }rBMe-
peur.rbrMr{ }ra o6orrx r(aHaJrax, HasecrtseHHo rle I43Me}rr{Jrocb (cu, puc. 2, a,6).
Tllrer.rrlo Ira pr{o. 2, 6rax }rte, HaK I{ Ha ptrc. 2, a,uar.eerctr Jrr{HeftHocrb Ao BHa-
qeuuft a:=2,0.llpu 6o.nrurl,Ix BHaseHI{flx o c[rr.raJrbr MarHr{rrroro troJ]rr B HarraJre
I yne;ruulrnarorc.tr 6ucrpee rro cpaBrreHr{ro c cr{rr.raJraMtr troJrfl s xanare II.
TaHunr o6paaolr, [pr,I r,IaMepeHr{.ax MarHr{rHrJx uonefi na gnofiuolr Marr.rrrro-
rpa$e Jrerno Bbr.flBJrfiercrr <e{rpenr Ha}raJraD (plrc. 2), qero rreJrbBrr ycraHoBr{r]r
Ira o[rroHa]IaJrr,I{or{ uarrurrorpar[e. Ha nr.rnefir-rolr yqacrHe BaBrrcr,rMocrr{
puc, 2, 6 clmsarr,l Marrrlrrlloro uoJrrr tro rlaMepeHr.rfrM B JrrrHrru 1,5253,5 A n
4.,55 pasa 6o;ur,me, .ler{ ro IlaMeperrr4.rrr{ B Jrrrrrrrrr }u5250,2 A (oruourenr{e cur-
IraJroB ar,z-ot,s elasr5o,, : 0,775, BMecro 0,50). CnegoBareJrbHo, Bo croJrbr(o pa3
paBlutrarorcrr r{atrpriir{er{Hocrrr MarHr{rr{oro troJrfl, rraMepeu}rrrre ro }"5253,5 A
t )"5250,2 A. 3ro troJrr{ocrbro coorBercrByer peayJrbrarau [4], rAe rror{aaarro,
IITO I{AIIPfl}I{EHI{OCTE, I43MEP,EEMOTO C IIO}IOqbIO MATIII{TOTPA{A N[AI}II,ITIIOTO
noJIfl reM 6o.ur,rue, qeM MeHbure r[aHrop g],2 lrcno.rrnayeuofi g.rx rra6nro4errui,i
JI I{III{II.

<3c[{enr fiauaJraD Mo?nrro 6rrno 6u o6r,flcnnr], neluncf.rrrocrbro aJreHTpoII-
irbrx cxelf Har{aJIoB trprr r{BMerreuulr ATT I,rJr}I troHaBanuft nouuencaropa Ba
rrar\tererrrrc -trprtocrr,r, B cnnaw c DTfiIr 6r,rna upooepeHa .urruerh.roc'r'r, cI{creNI
o6or.rx KarraJroo. f,ua a'roro flepc4 tr{cJrbio cnefirporpar[a ycrarran,[I{BaJrc1cl;
xallr6pono.rrrarr rraca4rta (nornpolrg rr flJracrrrrrxa ?u/4). I]a xolrrrerrcaropa\
Ba rlsl{errerrue Epirocr}r o6onr Har{a.rloB ycrarraBJrr{BaJrocb Brra{errrle flpnocrll,
paBlroe 10,0, rr llerrlcrpr{poBaJracE, no )u5250,2 A Fe I BeJrrr(rlrlrir c}lrrla.[a rta-
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Jrr6poBr(r{ (E - W), coorBercrByroqarr 4 nn,lcen, rpll paBHbIx ATT. Pesynl-
TaTLI lroMepeuUft upuneAeIILI Ha pnC. 3, a. ,(anee, na o6onx KaHaJIax yOTaI{aB-

Jrr{BaJrr{cb otrpe4eJrerrHr,re anaseH[s ATT (t0a ua HaIraJIe I r,r 8.103 Ha r{aHaJIe II)
ir cr{oBa trpoBoAl{Jrl{cb IraMeper{I4fl cl{riraJla xanr6ponntl (E - W) rlo y]fie
ilpfi pasr.rbrx tronaSarrrrflx rra [HaJre HoMIreHcaropa 3a I,lSMeIreI{I4e flpKocrtr.

,[auurre ua6nro4eur.Ii,inpunegenr,r Ha prlc. 3, 6.T{,a puc. 3 Mr,I BI{AI{M, qro sJIeHr-
poHrlbre cxelrbr o6oux Hauaron rtrHefiflbr B rrrllpoxr{x [peAeJrax I{BMeHeHufi ATT
ll troHaBaur{ft xolrteucaropoB Ba r4B}{eHerII[e flpr(ocrll.

floarouy <a{SeHr HarraJraD HeJrbB.s o6t,rcnlrrt r're,;rI,ruer,ir.rocrlro aJrer(TporrHblx
oxeu. CHopee Bcero, aror e$Senr o6ycronneH paB[r,rqHbIN,I BJrurIIt[eM r{I.Icrpy-
Nreuralr,uofi noJrrrprlSaqI,I[ ]Ia I[SMepeur{fl cl{Jrt,HbIx }IarHI'ITI'IrIX nOneft s
o6oux narraJlax (c,u. t51).

Jlureparypa.
1. Ccoepuatil A. D. Acrporr' ,ri.! 19()6,43,465.
2. Huiunun H, C.ll,zr:. "l(pr,rrrcrioii acrpotirraa. o6c., l)64,31' 20C'
3. Ipaiuqt;ufi JI .8., Ipariutp;an,lI'A.:,4u1noc,tuiiJI .8., If wrynutt If . C. I{acr. tort,

c. L82.
4. Gopasuuh S. 1., t(otou V. A.' Seuernlt A. 8., Tsap T. 7. Soial Phys., 1973, 3l' 307 ,

5. Ce'aepimfi.,4. E. IIacr. 'rort, c' 1'r3.'

yPAB IIEHL{E IIIrP E I{OCA,4 JIfI My JIt TI4IIO,TL}I bIX II OP E,{OA O ts

B MAII{I4THOM TIOJIE

M. Illu4:rrxoncnufi
(O6ceptsa'ropnE AI'{ AII I{CCP, OHEpx{ee3, qCCP)

B AornaAe trpe4Jraraercfl ypaBlrel.Il4e trepeuoca AJIfl 2j-uonnr,rx trepexoAoB
B r\[arHr{TEoM troJIe. Bparqeuue @apagen rle yqllTbrBaelcfl., tl MarIrI{THoe troJre

L{o}HeT 6urr ueoguopo[rlllM. Ypannenue B],IBeAeIIo [ptr troMolqll BoJIIroBofi
t{iyunquu {oroua c otrpegeJreuurru f B r{MtryJlbcrroM lrpe[craBJlelrrruI. ttoa{-
t}lurluerrrr,r B Marprrqe fiorJrorqeHrrfr Bbrpax{elrbr qepea trpr{coe[rrHeHlrble troJrr{-
nourr Jlerxaugpa. B qacrHoM cryqae j : L ypaBnelrl{.a rrepexoArr B ypaBl{e-
nras Vnuo v. alrs i : 2-B ypaBrlerrr4fl Eer(Hepca [Jrfl r(BaApynoJlblrlrx repexo-
11os. Pa6ora rraxoArrrc.E B treqarl{ u 6yger orry6JllrltoBana g ((Bull. Astron.
hrst. Czech.> e 1976 r.

I{CC JIDAO BAHI{fI B OE JIACTL{ MA IHI{TOIPA@I,I qEC I(I4X IIA E JIIOA D II 14 lt
B COJIHETIEIOU OECEPBATOPIII{ UU. STHItrTEI,THA B IOTCAAME

IO. Illrayge
(rIUCSO r\.I{ l,[P, Ilorcgiur)

Ham lrarnnrorpaS 6rr.n uocrpoelr B 1970 r. c rloMolqLro r(oJrJler r{B

Cu6tr{3Mtr4PAFI. Ilpn ro,qroroBne H pa6ore c }rarrrr{rorpafou }rr,r 3arrrrMaJrr,{crr
paB[r,{qHErMrI TeoperrdtreoHLIMI,I I1 MeroAI4rIecHr{MI{ npo6;reltaltu, ]raflpuMep reo-
prrefr noannxHoBerrr{fl {payuro$cpoBbrx Jlr.lurrii s MarnnrnoM rIoJIe 11 HprrBr,rMll
HaJrrr6poBxr{ Mar}rr{rorparfa c yueronr 6onee conpe]reuHofi N{ol{eJrrr armoc{eprt
Coluqa, BJrrrrrrructr{ rr Hor{rleHcaqIleft pacceflr{r{oro cBera r1 r{rlcrpyMeuraJIb-
rrofi nonxpuaar{r{rr. C 1C70 r. HaMI4 cocraBJIeIra cl{crella [porpa]IM gnx o6pa-
6orHn lra6;rro4a'lcnrrlrblx Aaulrbrx Ha BblrrldcJlr{reJrr,noii uarurrrc, a ranx{e yco-
Bep[errcrBoBaH],r rr co3/iarrll DJIeMe]Irr,r nonoff rcxrrr{Hr{ rra6lrollerrua. fly6rll'
Hyercrr o6aop lrarrux l{eroAurlecnr.rx nccuegonauuit (1975, HHI - STP,
Reporb .l\li 4). I-Iasrnafl c L972 r. pcryJrrrpHo Ha6rroAarorc.a MarHr{rrrblc rroJIrI
(I{o crax fiop npc;.r{Ae BCe]ro rIPOAo"uunan cocraBJrarou{ar), ry.renr,rc cHollocrrl
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E ,IPHOCTI,{ B BbI6PAHHrIX COTHESHrIX AHTIIBHb]X O6JIACT,TIX MAIIII,ITOIPA{USE-
cI{r,rMlI MeroJ{aMrr. }tapru tr{atHr,rrrroro rroJrrr r,r IroJrrr cnopocrefi 6r,rrl6or3*aru,
HaMtr rro r{e}nAyrlapo[r{brM trporpaMr,rar,r c]NoP u nporljaMMe Eexxepca <xa_
uu6ponxa Marrrtrrorpa{on>. C 1974 r. na6nro4erur, ,rporogrnrrr{cL B r{ootrepa-
qrrll c coJrHeqHbIMr o6cepnarop[tIMI{_Apyrr,Ix coqr{aJrtrcrr{arecr{trx crparr. O6ira-
6_orxa u o6cyx4eurre peByJrbraros n 6oflr,urr{ricrBe cryrraeB erqe Ee 3aBepmeHbr.
V[a.nocr ua6nro4arr, lreiTurre drnyHryaqu[ ]rarHr,rrrjbrx uoreli, ry.rc,nofi cxo-poclu !I flpHocTl{ B COJTIIeUIIbIX rrfrT}rax c nepr.ro[aMlr B ]recr{oJrbr{o rvrr{HyT.

Paspa6oraur,r MeroA lt Bbrqflcflr.rrerbnafl ]rporpaMMa reoperr{qecxoro
sHcrpalroJrI{poBallrrfl s 6oree Bblcoxr,re cJror{ coJr}recnoft arr,roc{epu uarnur-
urrx uorefi, na6nro4enHr,rx B {oroc$epe.

Inasnoit sagauer,l lleAaJler{oro 6ygyrqero s o6nacrn coBepmerrcrBoBarrr{fl
rexElnr{ flBvrrctr cosAaHr{c aBrotr{arrrqccxofi qlr{ponoli perncrpar\urr ua6rro-
lareJrblrbrx AaHHr,rx Ha Nrarrrr{r}roii rerrre.

PEByJIbTATLI IIEPBOII IPOIPAMMbI I(AJiII]IPOBIUI t97rr r.

It. Iltlrlror
(UIICSO ;\I{ t[P, IlorcEarr)

M. Itilsaux
(OOceptsaropr.rfi AI{ AH tICCp, OHEprxeen, aICCp)

B 1974 r. 6r,rlo peuerro npoBoArrrb na6lro,qarc;ni,r'yro trporpalrl,ry (qetr6.
Marrrr4rofpadton>, a pesyJrr,rale noropofi AoJrlr{Ha floryqarbc,fl noopAr4rrrrpoBaH-
traa uudlopuaql{.a o coJrHerrIrlilr tr{arrrr4rubrx troJrrrx. B xa.recrne uepnofi ia4awr
peru{Jrr,r fll]oBecrr{ s 1974 r. rporpar,ruy <xatu6poBnrl },rafHlrtorpa$on>. 3ra
lporpaMl,ia AOJrlr{Ha 6r,rna nponeptlTr, coorBercrrlre [arrHr,rx ua6nio4enufi pas-
flusHbr,r o6cepnaroplrii ra uponoAr{rracE, no npr.{N{epy nporpaMMrr NIAC (xoop-
Alllrarop EeItHepc). Ilplr arou trfrrr xoreJrrr ourparbcrr, rro Boa]ro]r{trocrrr, Ha
eAr{rrbre ycJroBr{rr, Horopr,re orrrocrrrcfl n nu6opy $paynro{cponor,i Jrunr.rr,r,
Ilrrpr{rr rqerefi r,r flpocrpancTBeHuoro paaperncHr{fl.

_ Bo npeun BbrrroJrr{errr.rrr nporpalrMr,r (c 15.\rI uo I5.VII Ig74t'.) Bo r\,rHorrrx
o6cepnaropr4rrx r{ereopororuqecnue ycJroBrrrr 6rr;ru ne6rarouplrflTHbr, Tan
rlro B peByJlr,ra:re MbI I\{orJrI'I cpaBIrrIBarr, ToJrbI{o oArly flapy Marlrlrrorpa1r1r:
roryqerruyro n oup,pnieene (rrccP) ra r florcAanre (f[P). B peaynsra'rc o6-
pa6orxn arr{-x AByx Marrrr.rrorpalru (Ougprxeen, 797lt r., 17 rrrc1ra, G.B0-7.1b
UT, X5250 A, u florcga,'r, 1974 r., 17 nronr, 8.10 - 

g.O\tlT, ),"SZSB A) 6u;no
loJIy.{euo corJraclle Moilt[y AaHHbnvru na6nrogeunfi lrarru,rrur,rx uonefi rra o6elrr
o6cepna'roprrflx, HecMorprr rla rIcrIoJIr,BoBaHue paaJruqurrx rlrnl,rii. Sna.rurerr,-
HEIE OTI{JIOHE}IIIfI IINIEJII{ trfCCTO TO.TIbITO B TEIII,I IIfITEII C MAIIII,ITIIbII\{II I]OJI,gMI'I
6onr,me 500 ec (6ea yuera Birrrflrrr,rrr pacceflIrHoro cnera). Cpanueuue6nrno
tlpoBeAcIIo no [pr{Nlepy ilporpaM},rbr MAC Eexxcpca c norrorr(bro rrccr{oJrrrr{o
ylporqerrrroro rratrrlr i\leroAa <point by point> r{ i.rHrcr,paJrbr{oro ilrcroAa.

rlro6r,r trpoBepurt' Buyrpellliroro rorrnocrb na6nrogerurr:i ognofi o6ccpnaro-
PI4II, CPABIII,IBAJIIICL TPI4 MAT]IIITOIPAMMbI, trOTYqEHIIbIC N IIOATCAAITE 30.VT
1974 r. c 5.35 rc B.45UT. Oxaganocr,, rrro npr.r arur ua6.nrcIlcilrlrrx rrnrerpaJrb-
ru,rfi uero4 coBeptrreHrro riepecraer geficrnonarb, rrorol{y rrro Ha ypoBge cJra-
6r,rx uoncfi (uo 50 ec) n ruau6orr,rnefi cretreHlr rrorrBJrflrorcn adrscrtrur paaBr{rrrfl,
Horopr,re Bar{er}ro r{3Mcrffrror rrx crpynrypy. Cpannerrr,re r{eroAorr,r <point by
poinlu 6oree cnnr,r'rrrx norer,l nonaaaJro yAoBJrerBop[rcJrb]roe corJracrle.

R 7975 r. nporilalrua xa.nu6poerlr 6rrra nlloAorrlrieira, r,r o6cepraroprr.rrMrr
rIoJryqeH o6mupurrfi r,rareprran. O6pa6orna roryqsHlrrrx IaHrrbrx AoJr]riHa
IrpllBccrr4 r{ yc[eruHoMy BaBepruer.rlrro nporpal,rlrr,r Ha;rrr6poBr{rr lIJrfl npoAoJrL-
]rolo MarHr{T}roro rroJrfl rro rra6nrogeruraM c }rarrrlmorparlial.rr.r.



AltAl:iEMllfl. IIAYIT CCCP

I1 3 B E C T lT f{ IT P bI M C I( O 1,1 A C T P O (D I{ 3 U tI E C I{ O 1iT O E C E P B A T O P I{ }I

Tou LVI, {977 r.

XPOHI4t(A

Oguutu uB Bal6gefiurux Co6blrrlft 1975 r. IJLrI aI(aAeMIlrIecHI{x yupelHgerurft

6r,r;ro upaagr{oBa}Iue 250-teras Anageullz uayn CCCP.. B cssara c arult ro6lr-

JreeM pflA corpyAIII{KoB HpblMcnoft actpoSuallrlecxofi o6cepnaropIII4 Ba sacJIylu
B paBBr{Tu}r coBercxoft }raynr{ y4ocroeubr Bblco}tltx trpaBI{re_JIbcrBe}IHIJx rra-

rpia. flupenrop o6cepBaropntr lepoft Coquanuc,aqec*oro Tpyra ana^eNrr{H

A. E. Cenepurrft narpamAer{ opqeuorrlOnrr6prcnofi Peno,rroq[I{, ero 3&1\[0cr]r-

reJrtr no Hayxe H. B. Creruenxo u A. A. Eoapuyn Harpa)fiAcllbl coorBercrBell-
rro opgerraMra Tpygonoro Hpacuoro Sr.ranenr u <<3ua1 IloueraD, aanegyroq,ufi
.orAeJroM paIUIoaorpolloMlll{ tr{. f. MouceeB troilyquJl MeAaJIb (3a rpygoBylo
go6necru.

3a sbruouueHtre Balnuoro [paBr{TeJrbcrBeuHoro 3a[anrrfl SaBeAyroqrrl{ or-
treJroM {lrauxu BB9BI II ryMaHHocrefi B. E. HuHonos Earpa]I(AeH op[eIIoM
<<3naH lloqera).

,(zpexropy o6cepnatoptrrr aHaAeMIrRy A. E. CerepnoMy trpr{cyffi[ella cre-
ueHE, [oKropa honoris causa BpoqJlaBcr(oro yHuBepcr4rera.

Ctapmufi Hayqubrft corpyAlrl,rn npoSeccop B' It' flpoxo{r,en ua6pau 4efi-
,OTBr{TSJIT,HLIM qJIeHoM Metxgynapo4uOfi ACTpOI{aBTI{qeCHOfi anageurau,

Ha cranquu <Canrcr-40 ycIIeItrHo {yuxquoirupoBaJl paapa6oranuryll u
trocrpoeurlblfi r o6cepuaropldll op6trrarrbHllft conne.Inbrft terecron OCT-1 ,

c troMoqbro norolloro o6oulru or(r4tra?fiaMl.r rrory.reHo 6orr,ruoe r(oJlr{qecrBo
crrrrMr(oB V(D-o6nicrr{ ctrenTpa paBflyruHr,rx aKTr{BHI;Ix o6paaonauufi na Connqe.

B lrapre corpyAlIl{Kort o6cepnatop}Il4 H. C. rlepnrrx II corpyAHl,Iqeii nprrlr-
cxoft rpyrurr tr{TA T. M. Cuupnosofi ornpbrra HoBar Hoporltotrepr4oAl4rlecmafl

roMera 1"975e, trpr{HaAJle}Itau,afl ceMeficrny louurepa.
B cocrase o6Cepnaroplatr coBAaIIbI 4ne na6oparopl{Il: .lra6opatoplr.a aBro--

Marr4nr{ r{ EJlefiTporrr,rnr{ r{ na6oparoplrfi Dr(cleprrMelrraJrr,Hbrx uccreAoBauull
Cotnqa.

B non6pe n o6cepnaroprr[ rrpoBe4eH ceMr4rrap rlo reMe <tr{nctpylreuraJl]rHlJe
I{ MeTo[IIqeCKr{e Botrpoobr r{BMepeHrafl MarrrtrTHr,rx nonefi> c yqacTueM rIpeAcTa-
srarefleft axaAelrni,r HayK cor{IraJrl{crllqecnlrx crpall.

corpy4ruanlr o6cepnaroptrr4 yqacrBoBaJlrr B pa6ore pflAa coBeqaulrfi, Ton-
{epeirqlIft, cI{MtroBI{yMoB I(aH y IIac B crpaue, ralt II Ba py6exrou: XVIII flne-
gynra IIOCIAP r Bapue (Eorraplra), coBerqalrrrfl uo upo6reue cnplrroft Maccbl

Bo Bcerefl11oit n Tat.n!rHC, coBerr{arrnrr (Parrlrr{e cra[trI{ eBoJrroqI{fl 3Be3A))

n I{uene, Bcecoroeuofi Horr$eperrqlut IIo KocMl{secfir1M 1yqaM n CayapHan4e,
COBeqaHI{-[ IIO KoopAI{IlaqI{I{ I4CIIOJILSOBaI'II{.tr UI{pOKOyIOtrII]HLIX aCtpOrpa$On,
coBeqalIl{fl tro I{ccJre[oBaIII[rc rIJIaller aeunofi Ipy[IIbI (o6a n ltuene), coBeqa-
nuX pa6oueft rpynnr,I <Or.rauHa Connesr'Iofi aHTtrBlIocrII> n llynrone I1 trpyfl'Ix
conerqarrrfi [o or4eJrl,rlr,rM HayqubrM ra HayqHo-opraHI{Bar{rroHIIbIM BorrpocaM'
Bonr,mas rpyflfla corpyll]:Il,IrtoB npLII'IflJIa yqacrr,re r pa6ote 3-ii Esporeficxot'l
acrporroMrrqecxofi noutfepenqlrl{, [poxoArrnrueii n'l6vtnvcv.

B ltprrucHyto acrpor[r.rer,rucc6ylo o6cepnaropuro [pl{e3}ItaJII{ Ha cra-
1rii.IpoBI{y, g,nrr o6Cym[eIII{fI I{ BLIIIoJIIIeI{L{fi CoBMeCrnlrx pa6or, rrpoBeAeHI{f
na6nroqenrft corpy4uraxr.r paarrlrqrrbrx yqpe)fi4errnr,i uarneiil crpal{E'r I{ sapy-
6exurr,re yseHbre.
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B 1975 r. B o6cepBaropr{u 6uru: [t. ge flrep (Hn4ep.rraugrr); O. @renr,
gep,..3Hrmpgy,_q. Beunepf JI._ Creunapn, .fl. Creu$rr'iffi;;q; 

"j; O. Bunxy,
Y.Irypr, M. Itasnrue,-C.iVpno, tr{. Tyouu"u" lO"irrrrilrf,' n. Vufrt,
B. Murnc, E. Po6urcou, _,(.'3n.nuc, Mrrpoyr, 'M;"tffr-(irrrprrr"jj
O. IIIeptep, n.-Illeppep,' T. bnoy (CII]A); A. hrLr*,,, I. 

-Cu,lorr, 'HryeH-

+p1tl" Ixarrr,_M. ,L\erafrn, M. Maursu ((Dpanqun); H. Aruppe (Eonunua);
A.'l'orrr_on, II.PalocnaBoBa (HpB); E. Kanrr,rau (BHp);f t(. ft6r,ror, I' Bai_
Xulr, trO..Illraype (f,(P); A. Itpymercnufi (I1Hp); g.'Syr6;, M.'I{.rnaun.
l: 9y4r, M. Illusruxoncxuft (rIeCp); 1\r[. I(opco,"IzI. @eppo, 

'O. Aurnapec
(Fty6a).

Ha aacegarusx V.reuoro coBera o6cepnaropuu aapy6exHbrMtr yrreEbrM[
6r,rnu cgeraHhr Aor{Jr_a,qrr: ff. 0e fleep. Acrpouoruur;ri;;-*"o"Aouuourr yrg
I{ocMoca; !,C-yoy. Hexoropr,re peaynrrarur, uoryqeuubre co cuyruuxa <I(o-
"up1ll{,I-9 . Illeppep. Co.nnesuo-aeMrrr,re rccr,egoiauux r Cran$opge.

^ 
lJ 1975 

". ..rro corpyAur.rnos ItAO Bbrea,fiaJru n aapy6emrrbre crpaHr,r.
A. .b. ueBepuuf n Mae Bbre3]r{ar no @panquro AJrs yqacrufl B treperoBopax
rlo coBMecrHbrM sHctrepuMeHraM B nocMoce. II. il. ,(o6ponpanuu u H. B. Cre-
meHr(o B Mae BbresH{arr n Borraprro Ea xvill fhenyn xoenap. A. A. Boxp-
aIyH B cenra.6pe Bbre3rr{aJr no @pauqzro AJrfl yqacru.E B oqepeAHofi cosercx-o-
{pauqyacxofi Bcrpeqe tro HocMuqecxtr* ,clr.goraHu.sM. 'H. H. creran.sn
B aBrycre BbreS)r{aJra s r{exocrosaKrrlo 

AJr.E yqacrrr.E n pa6ore cr{MtroBuyMaj\& 71 MAC <ocuonurre MexaHEBMbr cornequoi ar,rusrroc-"r1. H. c. gyraena
n cerrrn6pe Bbrealr{aJra n Ancrpuro Ha HoJrJror{nryu N! 32 MAC <(Duauna Ap-
BB.BAD. M. E. Eonpuyr n cerira6pe 6r,rila s Botrrap,ru A.ns o6lresa onrrrolt
n o6nacrn r.rccJre[oBaHufl xtrMuqecxoro cocraBa BBeBnHbrx aruoc{ep u yqa-
crr{fi B coBetr{aHr.rrr pa6ouefi rpynnbr uo orofi upo6lelre. T. c. Ianruua B ce*r-
rflope Bblc3lr{aJra e Pytrrruraro B paMKax MHorocropoHrrero corpyAHtrqecrBa rro
npo6neue <@rasuxa r{ BBoJrroqr{.a BBeBA)). A. E. cenepurrfi s or,rr6pa Br,reB}r{arr
s. [fonbmy rra qepeMo'r{ro trprncyx[er,r{.8 eMy crerreHr,r Aonropa hdnor,is causa
Bp^oqraecxoro y_HrrBepcurera. u. g. cremenro B r(oHqe uon6pn Bbregiria.rr
n Cygau. A. A. Boxpqyx u M. E. Bonpuyx n 4ena6pe durr, , ?Drroorrgrror.
C Mapra no n_o_a6-pr_O. A. Bllruon ,raxoglrlrc.rr Ha o. It.p"arar, rAe rpoBo[r{Jr
na6nrogeulrxMCS. B centr6pe trocJre roAr,rqrroro upe6r,lnauus c orofi )ne qeJrbro
ua l(y6e Bepr{yJrcrr JI. (D. Eemxo.

B 1975 r. 6rrnu Baqraqel-Ibr Al{cceprar{r4r,r rra collcxaHr,re yqeHoii: cteucnn
HaHAI{(ara_ t[uauxo-uareMarr,rqecrr{x Havr( JI. u. IoponcHofi, H. c. t{ynae-
nofi, A. H. Ba6unrrlr. flogroronranfl r{ rpeAcraBr{Jrr.r K Baqxrc }iaHArrrar-
crtue, Arrcceprarlurr B. A. ESanon u fI. fL flerpon.

Brrmnu r4a resaru 53-rl u 51r-ft rolra <tr4andcruii Ftpr,irucxofi acrpo$rlalr-
'Iecxofi o6cepnaropulr AH cccPD, cAar{br B tresarrr 55-ii u 56-fi roua otr{ru.-
crr.rft ItAO AH CCCP).



COJIOMOH EOPUCOBITq IIUITEfibHEP

t9 nox6px 1975 r. cxopotrocrr{inHo cnouqaJrcE Aonrop Si,rauxo-trtareMarr{-
arecnrlx HayH, upo{eccop N{ocnoscroro rocyAapcrBeHHoro yHr{Bepclrreril
Co,rouon Eopuconuu fllrxerruep, xoropr,rfi MI{orI{e ro4rr 6r,t;r recHo cBflBaH
c }tprrncHoii acrpo{usn.Iecxoft o6cepnaroplreft.

C. E. fluxeJrbrrep poAr{Jrcfl s 1.92L r. n Eany B cer{be crreroBoAa u {e;rr,g-
mepa. B 4ercrne oH rrorepfJl orr{a r{ BMecTe c MJraAIrrrrM 6parou BocrlrrrblBaJI-
crr Marepr,rc. B 1938 r., tro oHoI{qaHI{I{ cpe[nefi [Ir(oJIbr n Ty.re, trocryrrl{Jl Ha
acrpoHoMr.rqecHoe orAeJIer.rr,re MocnoBcKoro rocy[apcrBelllroro yrrlrBepcl{Tera.
B na.raile sofiubr oH yqacrBoBaJr B coopy?fieHr.Ilt o6opoultreJlbHoro py6ema
uog Cuoneucr(oM, a Barelr Br{ecre c ApyrLrMI{ cryAerrraMlr 6rrn enaryupoBa}I
n Amxa6ag. S4ecr s 1"91t2 r. Co,nolror.r Bopucoruucorrrrqfier[ Baxo[quJr yHI,I-
Bepcr{rer r{ rrocJre HetrpoAoJr]r{urenruofi rrpamrflr(rr s TamHenrcxoft o6cepnaro-
pr{tr trocryrrr{Jr B acrrr{parrrypy fAmm. IIo oHorr.Iaul{I{ acntrpaurypll Ir troJly-
roparoArrsHoft pa6orr,r n Acrpotfnan.recnoft r(oMr{cclrrr AH|CCCP rreroM t91rG r.
C. E. fllrneJrr,Hep rrepertreJr n I{prrlrcnyro actpodxrausecxyro o6cepoaropuro.

trqe 6y4yur{ acnllparrrotrt, IluHerulep ABa]I{Ar,r yqacrBoBarr B axcnellrqr{flx
uo nr,r6opy Mecra 4;rx }tprrncnoft o6cepBaropr{Ir. B uepnrre rogr,r pa6otr'r n

o6cepnaropr{r{ M}roro cr{.[ lr aHeprrrr{ BJroinprJr o}I B oprarlr{Baqrrorrrrrle [eJIa tro
Boocrar{oBJlerurro Cuneuacxoft o6cepnaroptr{r{, rro [ocraBHe I{ MoI{ra}I{y rpo{eft-
Horo acrpor-roMrsecnoro o6opy4onaHr{r B crpoarlei.tcn o6cepnaroptru n I{ay'r-
rroM; trprl ero HCtrocpeAcrBeHHoM yqacrurl 6rrnlr na,rair{er{br r-ra6.ntogenna Ha
repBorlr oreqecrBelruou ue6ynapHoM ctrenrporpa$e s CuMeuee. 34ecr, r Etpr,rlty,
Conouorr Bopuconuu uportreJr rryrb or MJragrnero HayqHoro corpyAHI{Ha Ao
pyr(oBo[rrreJrrr oArroro rra orAeJroB o6cepnaropr{r{, B[ecb orr Harrr.{caJr Aor(rop-
cnyro Ar{cceprar{urc, flpoqeJr uepnr,Ifi Hypc Jrer(qufi, uauncaJr cBoK) trepBylo
Hlrtrry, troAroroBr4Jr cBor{x trepBLrx acu4paHToB - SAecb uB [asflHaroqero
yqeuoro Bbrpoc oAi{rr rrl BeAyrqrrx acrpo$raranoB-Teoperrrnog Ha[efi crparrbr.
flepefi4n s 1959 r. Ha rrpetroAaBareJrr,cftyro pa6ory B MocnoBcnlrfi rocy4apcr-
ser-rHr,rft yur{Bepcr{Ter, C. E. IluHenr,uep coxparr.EJr recrryrc cBflBr, c Hpr,rMcnu-
Mr{ acTpor{o\{aMr4.
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-[4cx,[ro.rureJrbHo BeJrrrH BHJTaA C. B. fftaHeJrr,Hepa B coBpeMe]rnyrc. acrpo-
{lrauxy. On ycranonun 6orrmyrc poJlb ceJrexruBrroro AaBJreHrrfl paA}raqr{r{
r aruoc{epax ropflcnx BBeBA I{ npeAcHa3arr BoBMo}r{Hocrb r4crcqeHr.rrr BCqecrBa
uo;1 4cficTrueM DToro AaBJrelrr{fl; oror ocr{oBr{ofi nr,rnog ero Har{Ar{Aarcxor,i J1uc-
cepraqr,{rr, Barqi4trIeHHofr n 7946 r., troArBepArrJrr{ rreAaBHrle BHearMoc$cpnrre
I.Ia6[roAeHpIs. C. ]1. Ihaxernuep coBAaJr reopr{rc Arrccr{naqrrr{ corr,re.ruoli at-
uoct{leprr u trocrpoIIJI r{BaBLIcrar}IrrecHyro }[oAeJrb coilne.rnoft Hopotrbr. On
pa3Br.lJr coBpcMeHHyro reoprrrc crrJrr'ubrx y[apubrx BoJrr{ B Me}r{38e3[rrofi cpe4e
tr, olllrpaflcr, Ha co6crselrlrbrc na6nrogenu.fi, AaJr o6r,.scuenue {euolrerly flpr{r{x
ToHItoBoJIor(IIucrbIx TyMal{Hocrefi, Bosllllnarcql{x npr{ BBpbrBax Cnepxr,ronrrx
aBeBA. C. E. flnxeJrbHep BnepBrJe lrpr{}renr{Jr noJrr{qecrBeHHyro reoprrro ryp-
6yneutuocu{ H ycJroBrr.rr}r Me}r{BBeaguoft cpcgu rl o6llflcHur {ryxryaqu[ flp-
I{ocru B npor.rrrr{eunux 4u$$yaHbrx ryMaHHocrflx. On trpeAcr{aBaJr cyqecr-
BoBalrl{e paBpe}I{elr}Ioft rasosofi HopoHLI Iaraxrnxu, r.r oro rrpeAcr{aBar{lre 6nrno
6necrnqe troArBeplr{Aer1o pa[rlorra6nro4euuauu. TlccuegoBarrtrfl fluxerruepa
Iro Ar{I{aMI{r(e Me}I{SBeBgur,rx o6naKoB r{ uo {asonrrM cocro.rrHr{.flM Me}r{BBeBA-
rroro BeqecrBa JIerJrtr B ocHoBy coBpeMerrnbrx trpegcraBnes,uft o HoH[e]rcarlrzrr4
[urp{yauoro BeqecrBa B BBeBAr,r. 3ru uccnegoBarrr{.a coe4rdHr{Jrr[ a6crpaHrunre
cxeMbr rpaBl4Taql,louuofi neycrofisunocru c IIpEMbTMIT acrpoHoMuqecHr{tr{r{ rra-
6,uroqeuunnau. C. E. fllmenruep 6rr.n o4ulmr r{B coBAareJreft xoclrusecxoii arexr-
poAlrllaMlrnu, u [ocJre[oBareJrr,Hoe nprlMeHeHr.re MeroAoB arofi gucqlrnJrr{}rbr
npIlBeJIo ero rt rrocrpoeHl4lo uogenefi carvrbrx paaluqHbrx coJrueqrrbrx o6paao-
Balruft - npory6epaHrIeB, Sanelon, ror{r(oBoJror(uucrofi crpynrypbr xpoMo-
ctfeprr, .rlpnrrx peHTfenoBcnux ((Torrex)), c[I{ItyJr, coluesubrx Bctrbrrrlex.

Heaaypagublfi ralraur yqeuoro cqacrilr4Bo coqeraJrc-E s CouolroHe Boplrco-
nll.re IuHeilr,Hepe c trcxJrlosureJrr,]rlrMrr [ymeBHr,IMr{ HaqecrBaMtr. Dro 6r,tlt .re-
JroBeH, 6ecHone.rno upegarlnr,rfi Hayxe u rorosbrfi rroMoqb I{a}r{AoMy, nro o6-
paqaJlcfl r( Eer{y Ba troMoqE,Io r{ coBerolr. Ilpegenr,}ro cxpoMnrrfi, lrarnrafi
Ir AeJrtrHarHuft n o6paqelF.nv. c ApyrrrMtr, o}r 6rrn Hetrper{JroHHbrM B orcratrBa}rr{E
nayuuofir{crr{Er{. Bcexuoparxalraqerxocrt ra 6r,rcrpora ero yMa, yMerrlre cxBa-
TBIBarb rJraBHoe n upo6nelte. V uero 6rulr ncerAa cBolr, cBelr{ue MBIcJItr He roJrb-
r(o rro BotrpocaM Hayxr{, rro rr s o6racrz Jrrrreparypbr, r.rcxyccrBa, {unocodrulr,
o6rqecrneuuofi rrusHu. Ou nro6un Hamy BeMJrro, poAHyro trpupoAy, rrc6trr try-
TerrrecrBoBarr. flopaalmenr,uofr 6rua ero croco6uocrb trptrBJrenarn x ce6e
:rro4eli. ,(orr,r flnHenblrcpoB llr,rmaJr rerrJroM, 4o6porofi, r{Hrepecorr u Br.rrrN,rarrr4eM
H Halr{AoMy qeJroBeHy,

Heteraa, Tparl{cecxan cnyuaiinocrs o6opnaJra r.rr{TeHcrlBHyro rBopqecnyro
?I{tra}rr, C. E. ffuneJrt,rrepa. B 6u6;nnorexax r{ na pa6oulrx croJrax acrpo(ruar-
HoB paaHbrx crparr ocTaJIllcr, ero crarEI,I Lr r(Hr,rr[. B nal,rgtu rI B ccpArlax
Tex, I(TO IIMeJI CSaCTr,e pa6Orarr, c HtrrM, yqI,ITEc.fr v rreto, BcTperIaTLCrr LI coBe-
ToBarsctr c rrlrtrr, IraBcer[a ocTaTrerc.rr cserltlrri o6paa lroro oSalrerr,rrofo.
IIETOBEHA.

C omp y 0 u,unu, o 6 c e p eanto p t ttt



yAI{ 523.035

O6Dagonalrre cflelirpaJllrrlrx nrrnrrii o o6oroqftax BBeBA rrptr rIaJrIlqIIfi paAlraJlbHo-clll]lMerpilrrlloii
ariripeqrru, I p n nir ri ll. ll, tr{sn, }tpltntcrofi aorpo{lra. o1c., L977,56, c. 3-10

Paccqlrragsr flpoolrJrlr cfierrrpaJlrrrrbrx Jrl{}rrrjt, oOpaBylotqr{xcfi B pe}}illuc paluaJlbllo-clr}tlicr-
pnqtroii aHHpequu; fipu peHoM6lflrar{rrax r{ pe3oHa}rcHolI pacceflHlrrl I.r3JIyqeHrIfl 3Be3AbI. IIpcA-
ioraraorcr, uro uhgaioqllir rag noJryrlpogpaqel{ B qacrorax JIIIHI4ii.

Ioraadno, arro arrfiBorponrrn paCcenul.rn 0oroHa upuBoArrr H noflBJIeHrIIo <ccgtoo6paaltoitr>
crpyHTypbr B qerrrpe auuccfionnoii fltrHilfi. Ooparflbrc P Cyg 4pool,Iru xapafiTep-rr3ylorc]1^ peBHrIlI
ne-p'exoubiu or omltctlru H a6cop6qfiu IrJlorloJrllr{reJlbfloii- a6co-p6quell. }Ia qacrorc -{z : 0,62 o (il*).' Cpangcrnlc reopcru.recHux u na6urogaerur,rx upoSruerl oAllofi I,I3 -TI,IIIuqrIrIx 

(opI{oIIoBLix))
anesg I yYori uoasorfloT oqerrr.rrr,Maccy BBeBALT M,*- 7,1+ -MO, uapaooJrnqec(ylo cfiopocrb y
noBcllxrrocTr,r o (.R*): 830 xnt/cen, CHOpoCTb IIpI;IrO(a Maccbl Ba CqeT, aHHpeqIII'It, c|lvl/rll.7
> 10'-s 

^,Io/rotr, 
n6'ruyIo 3HepIIIrc, BLIACJIucMyIo npll aHHpeqI{lI La> 0,5 LO, a raHE(e rror-

HOCTb IaBa 3a fipuTUqCCI{I4I\{ paAlIYCOli nz - L}z - 100 cm-s.

trI.lr. 4, 6il6rl,torp. 12 IIaBB.

yAlt 523.841.374.4

Ha6,rrogerure o6onoqnr y EM Cep. PaqHot:cfiafi T.M. I{BB. Hprrnrcttoii acrpo0l,Ig. o6c.,
1971, 56, c. 11-15.

I,Isrararorcfi peByr6rarbl na6urogcrrlrr cfiofiTpa EM Cep B [r4aflagoge IIJrl{rr BoJIIt II 5700-
6890 A. Ha6iloAelrr.rE Br,r[oJrHeHbr Ha 2,6-,1r JDegreHrope Hpr,rMcrioiii acrpo$raanuecfioii oocepnaro-
puu AH CCUP c Eucnepcr4erl 12, 36 n 75 AlJ/"n. Ha6rroEeuufi [oHaBarr4, qro B yr(a3a1rl{oM clreli-
ipanr,non rlrrrepBalle Ilpl,rcYTcrBycr aullccrronuax fluHlrti Ha r,I Melr(SBeBAIrLIe ul,rgull Dr r,t D, Na I.

Ha ocnoBaEuu lrayqctlu.fi oMrrcclorrrroro l{onrf,pa }Io Eelaercr BbrBoE, qro cr.rcreMa EM Cep

oHpyH{erra Eocraroq}ro ycroiiur.roofi r.aaosofi o6oroqHofi, IIepeMeHHocr[, oopMbr Hpbrflr,eB fton'Iro-
rrelrr H, rro3BoJrficr cAcJrarr, nlrno4 o6 anruccnorrnoit aIlTI,IBrIocrLr cucrerlbl.

Onpegelculr paccrorrrule r : 1,35 ?inc \o EM Cep, [Ic]rt3BeBE]Ioo notJlorleHlle At:F.: on]97

B HanpaBJrellrrrr aroi:r arcegr,r u a6coflrorHaa Br.layaJrbHafr aetlruurrali}4y : -Lry6, BHaqeII[e.fio-
TOpOrl XOpOmO COrJraCyeTCfr C ll{y, IIOJIyqeHnoiiUalrU paHee I]o oHBr4BaJIeHTrrLrrI rtrrrpr'IlraM BoAopoA-
uux nranltii.

Ta6n. 3, ilJ1. 1, 6u6Jrtorp. 7 HaaB.

y,[,r{ 423.841.9 523.8tr2 ,

(Do'rouerpuqecriue rr cncrrrparr,Hr,re Ha6nro[eHtrrr cre(TpaJrbHo-ABoiiuoii,BBeBEbr.q And r 797r, t,
EersriuHaT.C.,Ef. pHaI]tenB, I{.,}I{nuunB.M.tr{sB.HpLIMcHoiIacrpo$u3.o6c.,
19?7. t6, c. 16-23. 'r 'ilts. r,, . -. '::. .-r.i..,.

B uroue-Aera6pe 197L r. Bbr[oJlrreHbr ooroareHTpfi.recnue, cnexTpo$oroMerpflqecfiue 14 cfler{-
TpaJrbHbrc Ha6rrotreifiE cfierTparbno-ADoitnorl aneagrt.( And - soaMorr{}Ioro peuTrelroBcrolo !rc-
TOqIIUHA.

yroquerrbr riepuo[ r4 arrnJr[ryAa Hpr{BbIx 6recrta aeeaglr (P : 17d,7695, Lv : 0t1}20',
AB : 0ry22i AU : 0\32). Orne.Ier'rbr I,rBMeHeIrI'Ifr Sopurr rpunofi 6necra. HauooJlbmue Ba-
pr.raqprr,r ria6rirogarcrcn rra r6cxognuleit BerBrr BTopI{qIro_ro MaficuM.YMa.- 3$_$erruoltan reMrleparypa,
rroryqeHrrafi uB pacilpeEeJreurrrr DHeprtrtr B cnefiTpe, 6rusra r _4400o. He, HaiqeHo aMrrccrrorlrrbrx
nusirii n cnexrpdusrrirx o6racrsx 3800-4400 A, 5700-6900 A, 8400-8700 A, ea ucrnrouenr.rerr
HirKCaII.

Ta6n. 3, u,r, 6,{6r,16nlrorp.['12.'jtaal.

yAlt 523.84
CpaBlrerrffe tlrorolrerpu.recrurx paAtrycoB gBeBA Tiltra BY Dra rr BBeBA riJracca cBerrrrrocrn V. rf y-
r a fi n o s II. (D. I;Ian. Hptrmcroi,i acrpoofiB. o6c., t977, 56, c. 24-27.

IIo tlotonerplluccxr4rlr AaEHbIM HafiAeHo, qro pagrrycbl sDeBA rI,I[a BY Dra B cpeAHeM B 1,5 pa-
Ba 6orbxre, .reM , fieoMucc[o]rrrbrx BBeBA fiJracca cBerr.rMocrlr V. grot peBYflr,Tar noETBep)r{Aaer pa-
Hee flopfrenHbre cBlr[ererbcrBa, qro BBeatrbr rrrra BY Dra rrMeror cpaBEI{TerbHo MoroEori Boopacr.

I4n. 1, 6u6nlrorp. 15 uaae.

ylI(:522.617+523.84

TereBrr3rrorrrrbre xa6rro4eHua perrrreHoBcrioro ucrorllrnlia CygX-2. IIpoxo$rcna 8,8.,
EprexcoBa I.E., loJrJraHEcrlrii O. rI., A6pa$teHfio A.H. tr{er. I{pltntcttoii
acrpo6r{s, o6c., 1977, 56, c. 28-34.

TereBlrBr,roHgbre cHr,rMrtr.r 06racrlr Cyg X-2 6brilr,r nory.rerrbl a ltpnucxoit acrpo6l4sr{qectioll
o6cepBaropr4r.r AH CCCP na 0,5-merponrirtl }reHr,rcxosoM Tcrecliolle B uBeroBoI-I cl,IcreMe,6unefioi
H B. B reqeHue EByx Hoqeii 6lrto nonyreHo oHoJro rbrcsqfi cHrrr{r{oB, o6ecnequBalouux BpeMeIrIIde
pa3pemeHl{e Eo 0,3 Mr,rH. O6trIee DpcMfl cJrelHellrrfl 3a o65er(ToM cocraDrrllo oHoro 6 qacoB.

Peayusrarr,r Sorotrerprapooanun refiesusuolrrrbrx crrr.rMnoB c EocroBeplrocrlto 99,9% EoI{aBa-
JII'I ITaJII{qUe <CnOiOiiUrrX> 1I ((afiTLIBHbIX)) COCTO'THI{rt O66el{Ta. BO BpeME ((aHTIrB]IbIX)) CocToffUEi',I

nTroflcxo[ar r,rlr\reHerruff 6lccra o6.serira flprrMenHo Ha 0?t B InfiaJIc BpeMeHr,I oJ{oJIo r\It IIVTLI ]4 IJa
Hecr(oJrbHo nccflTbrx aBe3Elrofi BeJrtrq/tilil B uJHaJrc DpcMcrlr{ a ItccflTHU rlulrJT. -tso alrcMfl (cflotiol-l-
HbrxD cocrofrrlufi lrguenenna 6lecrta o6sertra HaxoEt{Tcfr IrIrH{e nopota perltcrpaqtrl,I I,Ix re,trcBrr-
Buofllor"r a[naparypoii (o + 0T06).

I{r. 4, 6fl6rl{orp. 11 HasB.

yAn 523.165

Arrrr3orpontu rioctflrqecr(Irx uyveii cnepxnr,rcornx arreprrrii B olipecrlrocrrr raJlalirrrqecnoro Altclia.
(D o M r,r rr B. II. I{BB, I{pbrMfirori acrpo$raa. o6c., 1977,56, c. 35-i}8.

Ilpegcranlerrr,r peBylrbrarr,r Ha6JrroEeHr,rii B rraIIpaBJreHur.r rarafiru'recfioIl rIJIocHocrl4 MeroEoi\I
perlrcrpaqulr uepenxoncnoro lr3Jl'yrlerrlrfi mr4poErlx aTMocQeprrLrx Jlr.lBEer:t. SHepreTu.IccHufi nopol
AJr.s HOCMr.rqecr{uxnyueii - 1012 oa.IO6r.rapy}PcrrAeQrrqrrr xocurauecruxf',r}qe}i B 06racru ot UII :
: 

-1,5' [o bII : + 1,5'. CTarucrr4qecr(aE Brraqrr]rocrb Broro pe3yJrbrara 1-10-8.
I{r. 4, 6u6uuorp. 4 flaaB.
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yAri 523.858

tr{cc,;re4onarrrre nrrrreiirroii troJltptrBarlrIrr otrTr{qecftoro trBrytrerrrrfl o6terrrot rrrna I}L Lac, ]II a-xoBCr{oirI{. IL,Erpr'rnoBIO.C. IIBB.HpbrMcHoilacrpogrr3.odc., 1977,56,c.31-51.
Ilpunogarcr pcayJlbrarbr rIETI,IqBerrIrrrx Ha6rroAeHrrir Jlr{Her-ruofi uoJtflpl3aurrrr ourlrarccxoro

u3ryrreH[E ucrtoropbtx o6'r,ettton-r:rrna BL Lac, Bbr[oJ]HeHrrbrx u ]tpnlrcnoiracrpo(l[al.ruecHoii o6-
cepBaropl{lt B 1969-1975Il. Ha 2,6-Jt reJlecKolrc c oArloHarrarbHr,I}I rrolrjfprrrrerpoM, paoorarou]trm B
pe)Hr'rrre c.rera (lororron.

Co[ocraBJIcIIIre Bcex Ir[IeIoxIuxcE B Ha[reM pacflopflil{eurrl{ AauIIbIx o rloBeAc}Ilur rlx rIoJIfIpI{-
Saqltlr-1I flpHocrfi B otll'ttqecHolr t{ paArroA}rafiaBollax roHa3brBaer, qro uM cBoircrBcilHa BblcoHarr
1Ao 30%) Ir rcpeMeltuafl Bo Bpellcrlrt nulr_eiirralr uoJrrrp[3aqnx, iloqrtr rre Bi1]lucflulafl or EJrr.lrrr,r BoJr-urr. [ln 6oulrultrorsa LrBfraBUrllxcfi o6leHToB xaparrepuo orcyrcTBrre HoppeJr]rq]rr{ Me}HAy r{g-
MeIISHilEMU orlTllqcclioi.I tr paAr{o,1p]loc1'r.r, LIHor[a orraqr.rTeJrbr{r,rc r.r obrcTpbrc (aa uecxoltno cyrox)
rrSIIelreHrrq [oJlEpI,I3aIIlII{ ilporrcxoA.ar I]plt coxpaHerrlrr,r ilocrorfirc.rBA ollTr{qecHoro [oroHa. B ne-
r(oropblx cJlyqaEx (OJ 287, anpell 1975 r'.) ua6uogarrcb fiBa3rr[eprroAr,rqecHr4e rr3]nerrc]Irf fiapa-
I{CTpoB [OJ]rlpu3aqrrl1 C xapaHTeprlhlM qr.rHJloi,r..- 8 cyTofi, rrTo cor,ilacycTcfr c froJryrrerrHbtNrrr parree
I{ralnranon peayJtraraillr auarr.IBa Ha6rroAerrlrii oroio o6tenra B 1972 r. Elrcrptrc quHrr,tqecrure
u3MeHel{rrfi floJlflprr3alIrltr flptr fiocroflHc']'Bc 06[(0ro lroroHa r{oryr 6Hrs o6tqclreHbl fi3rtrerleIIr{eM
npoe(qrrrr r{arH!{Trroto [oJrrr rprr ]lpaqcHtrrr uaryrrarof]cto o66eNra.

'la6n, 2, u:r. 10, 6lr6luorp. 28 naae.

y,qH 523.855

Mtroroqtserrrarr (rororrerprrl raraHrrrnrr Mapriaprrrr 208: IC 1182-1. Me1'IIfi J].II., IIpo-
E u Ii .tI. lI. Ilan. Hpr,mcnoir acrporu.r3. o6c., 1977,56, c. 52-58.

llpttacgclrlr peayJllrTa'rbl rlccJreAoBarlns Qorolterpr'ruecnoit crpyrTypbr raJrar(Tr,Irrr Mapliaprlr
298 - IC II82-t+y y3urx OuJrbrpax (Iao 

- 3600, ir730, 4400, 5090, 5280, 6090, 6600 r,r 7400,\).
IIoHaaatro, q'ro B ro,'Iy6hlx u $uoleroeux ryqax oHoro frgpa raJlaHTuI{rr l{Mcrorc.g HolrAcltcaquu.
H0llAcitcaul,Ir,r rr- qettt'prlJlblloe.'relo oopaayror Bbrrnrryryro clpyHTypy ts lranpaBJrcllr{u xopouo
usBecrHori roly6ofi ctpyr ctoit rarafi'rtrHr{. lloJly.Ierrbl pacupe4cncriue eneprnlr r{ BBe3Arrbre Be-
Jrr{a[rHb1 rlerrrpaJrbtroro reJra rr HorrAcrrcaqlrlr raJrat{Tr{r{fi l\{apHapflfi 298.

L{1. 5, ra6t. 2, 61r6;rlrorp. 16 ua3B.

y,trH 523.855

CBcqerrllc uororia 6ucrpttx nporolroB trprl trpoxo;IiAerrrrrr qepeB treiiTparr,HLrii ras rr lrexallllslr o6pa-
BotsaHHfl ulrpolirlx Ilrnnii n fiApax ceiioeproBclilrx rararirrrr{, II p o rr fi H B. I,1. llae. Hprrlrcioli
acrpoor'r3. o1c,, !977, 50, c. iJ-i7. -'

C qorblo Irolrcfta lIexaHI{3Ma o6pa3oBaEr{[ urr{por{rrx fluHuii B flApax cciloeproBcr{ux raJrafiTr,rfi
odcyxgaurcl npcgnortteuurrii IITaHoM u Cronepou uexaHrrarr nepeaapagxr " 6-uc,rpux [pororroB.
uqlQcKTlrBHocrL tIcxaI{II3Ma MaHcllllaJIb}Ia, ecJIrr IIoHofrqui,rcq raa HeI:iTpaJrbHbtri. B ycfloBtIflx
r4ep ceiicleproncHrlx I'aJIaH'rIrl(, rAe rrMcercrl crrJrbHoe uouc L"-nauyuerrua, nefirpaltrrsrii raa no-
xer 6r,rtr roJlbr{o D orlcflb rrJlorHbrx (n*a - {gro gM-r) o6J]arax-uJru 06oro.rHe, Paccqltraso lroHu-
BaqlrolfHoe r{ TeMrlepa'rypHoe fpaBHoBecue [Jrorr{oro raaa, noe6ym[aeMoto rroroHolr obrcrpbrx rpo-
To[oD. IloriaaaHo, qro ]r raro]"I rroEoJII{ cBeqeurre noroua i xprrtrrax ruHutr Ha rra rropng,ix c;l:r6ee
qeurpafibrroii y3(oit HoMtroueHlLr H(-ruHtru, r4aJrytrae]roit floxoErrlrrircfl nJrorgbr\r I'a3oM. IIpu tre-
'HOTOpbIx ((lIaTfIlHI{ax)) ZITOMIIbIX napaMeTpoB l.I3IyqeHrle I1OIOI{a B flI,Ilrull I{a MO}t{eT CpaBIIT.ITbCJI
c lI3JIytIeHIIelr noHoauleitca cpeAr,I, Ilo oHo nplrHrlrr[rraJ]brro He Mo,+{cr 6brrr, gonun[pyroqlrnr. IIoa-
ToMy AJIfl Toto qro6bl o6r'ncnntr, Haortogaensre r'ilr'r'crrcrrBHbre HpbrJrbrr lr cuaStrli qerripanirrr,rii ya-
'$uii MaHcI'IMyM BoAopoArtrix ruulrii, neo6xoArrMo rraJrrrqr{e EorroJrH[rrelrbrroro nexanugua (Hanplr-
I\IeIJ, -oJl_cltrpolll]oe paccet{HEe),,flepeHaquDaronlero I{BJlyqerrrte trB yaHor"t JIu}Irr[r D utrpoHtre HpbrJrbE.

'1'a61. 4, 6u6luorp. 4 naas.

yAlt 523.164.4

lllonnocnn troroltoB BlreraJranrflqecrtrx o6rertron c lra6urrtolr ftoporltoBoJrHoBoro pagrrorraryrle-
HrrflrrrrxncperreurrocrbrraBoJrHelrSS cn. Et[auouB.A., Monce es I{. 1.., Hccre-p o n H. C. I,Iss. Ilprrnrcnoii acrpo$rao. o6c.. 1977,56, c. ii3-74.

llPuneAenr,t pcsyJlbrarLl rra6rrrogeuuii rra BoJrr{e 1,35 cJ[ onoro 60 sser.aflanrlr.recrux o6beHToB
C I{30LITI{O]\{ }lBJlyrlelIuif B CaHTI'IIIe1pOBOM Ellatrarlolle ilJltI IIRBeCTIIbIX ItaH UepeMer{}tLre. Ha6JIIO-
AcIrtrB BrrIloJIHeIIbI trptr florlou]u 2z-MerpoBo|o patrr{oreJlecfiola I(AO AH CCCP e 1974-1975 rr.c q],BcrBrlTeJrblrocrbro r{c xy)fic 0,13'10-26 ctn, nL-2,eu-t.

OTMe'Iaercrr 6r,Icrp;Iit nogr,cll B cnexTpe raraftrrrnrr 3C 1 1 1 n MrrJrJrlrMcrpoBoM l{trana3or{e BoJru.
IlsrreperrLr troTot{rr oT rpex raJrar{TrrH J'li 42, 69 u 99 uB cnucHa 1\{apr{apEEa.

IlptrBeAerlr,r Earr[],rc o [cpeMeHrrocrH paAr{oll3ilyqeHrrn 19 o6.benros, nprrqexr trrrr 11 ua rrux
3a LTIITepBaJI BpeMerrll > 1,5 JcT. OrMe.IasrcE Bo3Molr{Hafl rroper{elrlrocTb I{Bara}lots c uau6o.lrtulruu(pacrrbrMu clrcx{erflrrrMtr OQ f72 v OH 471,

-llccrcEoBarra 6brcrpafl fleperrerlHocrb 11 paguoucrourrr{r{oB, y OJ,287, 3C 273, BC 279, llL Lac
I{ 3C 454.3 Baperr{c'rprrpoBar{br Bapr{arlr.rr.r flro1'Hocrei.r fioror(oB Ba rrccr(oJrbHo gilcii. tr4eileuenur
paAuouBrytroHtrrr OJ 287 fi 3C 273 cpaBlrr{Barorcrl c rr3lrerrcrlrrflMr.r B onrtrqecnolr truanaaorrc. BoB-
noxrurr (lyrilyaqr.rH rroroHa O,1 287 Ba EoJrrr cyror(.

Ta6Jr. 2, rr. 2, 6116ruorp. 31 ]raBB.

yllr{ 523.745

Porr, (pollotsoro Mailtrrrrlolo troJIrI ll noJreit aETuRHbrx o6;racreir rr IlflTerl n o6rqenr llatll]l'rrrou rroJIe
corrrrla.r(oTorB. .,c1'c^rrarrnrrl[.H.,rlcl)6arioBaB.a.itae.Hlrurnrcrtoiiacrpo-
r[rI:. o6c., 1C77, 50, c. 7r-!3.

Artr fiepuoAa 6.VI-15.IX 1974 r, paccrrorperro BJ]r{flHlre $orroarrx rrarHlrrr{brx noueli, ou-
pcAcJICllIIbIx IIo clrlrollTtr.Iec1tuM ]Ie-HapTilM, MaI.flI{T}IbIx roreit axtfisrrrrx o6racreii !{ Il,lretl rta
06uee fioae CottIqa, I{B\{-eperr}roe B }tAO. HaiAAerro, uro $orroalrc troJ1rr Eorrrrrrrrpyror n obuleu
MalIIIlTItolr noJIe, c rtoo$$uqueuton HoppeJrJlqlrll 0,87 uexgy HuMu. BJr[fluue noleii aH1'r'rBlr6rx
o6tacrefi I4 IrflTelr IIa 06uee [oJ]e MaJro, Ba r{crJrroqerr{cM peAr}rx cJlyqaeD, Horga r{x BHJTaA Mo}r(er
Strtr_cpanHult c lpe3yJlbrupyrcr{uM }rarHr{TrruM norotroM -or 

Bcero eoluria,
TaOJr. 1, uu. 8, 6lr6trorp. 6 Ha3B.
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yAH 523.7b

[epccrpoiixa xpoMocq)cplloii cerrir{ D oripecrrroorflx paatrrrBa]ou(eiicfi rpyrrtrr,r nflTcrr. I( a p r a-
m o B a JI. I'. llan. Hpl,rucl{oii acrpoofi3. odc., 1977,50, c. 84-99.

I{,ccJeEoBaracb crpYl{Typa xporloc$epHoii certr{ [o lra6JrroEo]rrrflM B rler{Tpe H r{pbtJlbtrx jrr.r-
HrrI{ }I/, B ol{pecrl{ocrrrx paBBrrBalouu{xcfl rpyltu [ETeIr.

Ilouyucrrr,r cJrcAyrotqrrc pcByJrbrarLr:
t. IJ pa3BIaBaIolqcrlcn aHrnlrroir o0racrrt n.reiirir'r xponocc[cproitcerrr.raa]IerHo orrJrlou\crLr

B rraflpaBJrerltrrr oT qeilrpa r,pynlIbr nflTerr.
2. lle(loplraElrr (cnrlorquBallrlc) qqeer flepe[ac?crr or r{crrrpaJrbrrr,rx qacrci.r arrunuolt o6lac-

rr,l u ncpr.rocpur,inr,r,lt rra pacctorrrrr{e, no Hl,aiitrci,t treDe, B 200 ri,rc. ?iJ, co cr{opocrrrMr,r or 400 IIo
500. ttlcen, Pacnpocrparreuue ge$oplraqlnr flqcclt corpoBoir{Eacrcrr rrofrBJrctrytcra AeraJre;r BoJor{orr-
norYr crpyrttypnr no sce 6ouec yEaJrelrHbrx i\rccrax aHTuDEol,i o6nacru.

3. IJ ro BpeMfr, I{ortra Marlrurltlrl"l norol{ rpyrrlllr i\ra(cI}IaJIcIr: a) na6ilroAaercs nalt6ofiutan
crrJrlotrIcllllocrb aucen xpouoc(leplroli cerrrr'r; 6) r.paruqu ycuJclruoii xponroc$cpuoii ceTlrrr 06pa-
ByIoT IIcCfiOIILHo I{OIITypOB BoI{pyI IpyIIIIIJ IIflTe}I, IIU COOTBeTCTByIoT I{OHTypbl BoJloI{OIIIIbIx CTpy}t-
ryp, rra6lrogaeMbrx B rleilTpe I'I(.

_. 4. Ha6:rtogcIIlrfi, [o-BrIA]Ir{oMy, rro}H}ro o6rnculrrr: a) yBCfl[.IeH[e]I ]IarntrT]roro ttol.oHa r]rylrr
u 6) .qacnpocrpaueuuclr l-rarlrlrrrroro rroJrrr flrrrcrr s onpyinirroulylo xponroc(tepy.

llr. 5, 6r'r0rlrorp. I rra3B.

ylr\ 523.7817'.1

O_ [oJnptrsoBalltro] 19 Iipyry uBlryqenrrrr ua4 6unolapribrrr[ rpyrfiatflt [rrreH Ha BoJIre lr35 <:.rc.
M o u c e e B tr{. l. l1BD. I(pnucxoii acrporbr4B. o6c., 1,977,56, c. 100-104.

- IIpfiBetrelu,I llc3yJlbrarr'I LccJrcEoDarrufi (c noMonlbro 22-Merponoro pa[rrorcJrecHofla I{AO AI{
CCCP) noscueul{rl troJltrlll,IsoBanIroit no fipyry HoMuorrcHTbr rrsJryqc}rrrE Jror{aJrbHbrx rrcroqrr}rr{oB
lonlrttettgoit fIpI(ocrl,I Ila BoIIIre 7_,35 car, cBtr3arrrrl,rx c 6ranonRprir,ruu rpyflflaMr{ Irrrre}r npri npo-
xoll{AeHI4r{ I4x rlo [I{crty CoJHlIa. lIcTo.rH[Hu floJlrrpt{aoBa}rrroro rro rpyry tr3JryqeHrrfl CoxpagtrroT-
cfl HaII roJloBlroir ll xlocrosot-t alacrflMx rpyrrtrbr rrsrefi np]d rrpoxo]r{Ae}mtr rpynri no guciry Louuqa,
HalpaBJlcHrrc BpaucHl{fl BeHTopa rroJr.Epr{Barlrrrr I{e rrsMerlfrercE nprr IIpoxo]It[eHrrl{ rpyflIl qepeS
qeurp_anr,nr,rfi_lrgprrllr{arr..CTeneHb xpyroeoii floJrEpr,r3arlur,l r,rcToqnuxos goxognr go 1A%.

I4u. 5, 6u6nuorp. 4 Haar:.

yIn 523.853.33

1(DopMlIpoaaHue roporrAanr,Hoii ggtppan4nourrorl pcxrernoir cnel(TpanbHoii rurrrrrr or rourur nxoguoii
rqeJlrrcreilrpolrerpa.IlpoHor!beBB.It.trIas.Hpurvrcxoiracrpo$ua.o6c.,1977,56,c.i05-
122.

- IIpu nolroqu 3BM ilpor,IaBc[eH pacrler xoga tyueft or roqrrr Bxogrrofi qeJrr.r cfler{TpoMe,rpa,
gu{paruponarrgbrl- paBrtrqHbrMr{ oJreMer{raMr'r rroBepxuocrr{ ropougam,[ofi gr,rr[panqnouuoii pcruer-
ru, uuerorqefi 2L00 rump/nm, r'I rlepl{Euo}tarbubrii pa,uxyc rtpr{Blrsrrbr 500 nm, Paccerbr rrpoBeAegbr
nprr ilItpo(ux Bapr{allr4fix yrJra naAeHurl a (01 5 tro 46'), y!floB Au$par{quu a'(or -23. Ao +Zl.)
r4 carrrrraJrbHoro paEr4yca HptrBlr3rrbr r or 500 nn go 344,Lnn.

Vcrauon:reIra npocrafl BaBI{cI,IMocrb llrr4pr.rnlr Hor{Typa uao6pax{eu[fl B lJlocrocrrl cr{MMerpl{u
perncrrl{ or yrJroB flatrellufl lr gltt[paxqlrlr. IIofiaBaHo, uro gciicrnue carr.rrraJrbr{oro pagr{yca fipu-
BuSI{H Bar(Jlloqacrcfr B cr.rcrcMarrrqcct(oM yI\IeHbr[el]r4u aoco:rrotsoii BeJrrrrtrHbr flonepe,rHbrx a6cp-
paqr.rii 69i u ,i nptl yMcrrblrlclrrru r or Brrarrcurrfi r : .ll. OfHapy6erro Har11qfie cBoeo$pa3troro
c[ptrMJIc]II{E acrrilMa'rrrqccHllx HoII'rypoB, HorEa AJrfl Deprnu}rbr HorIrypa [o[epcqHaE a6eppaqnn
6yi o6parqaercg B rryJrr,. Aralr,ra xoAa [oflepeqrrux a6eppaqurt np, porrrrrrurx BHaqcgrrflx r
rloaBoJrtre'r Haliru cxcMbr ycralroBor Ha r{pyre Poyrarrga, rorAa AJrfr cgarrllpoBaHufr EocraTorrrro
ulIpOHl.Ix YqacTHoB CIIeHTpa MOII{IIO IICnOJrbsOnarr, O6rqyro BbrxoArrylo Illcilb. Ilbrraaarro, trTo pa0areT
EJItr rpex{oaleft rloBcpxflocTr{ pcllerr(r{ rlo3BoJrflc'I' olpcAeilrrTb oclloBHbre [apaMeTpbl ctreHTpaJrb-
uoro uso6pamellllll - ero MaftctrMaJlblryro ilrlpulry 1r tloJro[ielrue BepmtrIlbr actlrruarrqecroro
HOrrTypa.

'Ia6l. 4, ul. 18, 6n6lnorp. 3 IraBB.

yAIt 535.317.68

T-ottt:tte o6tetirltabl Ir3 Tpex xrru3 c )rrcrrbuclltrrilil DTopltrrilLrn, cnerirlorr. II o tl o B l-. M. IIts.
HpbrrrcHoit acrpo$rr. o6c., 1971 ,50, c. I23-t2C.

.. llccrenoDall BTop[.IIrbII:i clleHTp rpcxJrl,r]rsoBbrx ro]rrxx oO'sertunon, ]rclpaBJrcrlrrbrx [flfl ry-,telt C, e, -lr, paccquraflrrr,rii lrq o6Jlacrr{ cficnrpa oT 3650 Eo 9508 A. Ilayielro Mrroto clrcrclr ria
DBM llC-1020 [ cBLrIfie 70 tyuuux o6TeHTuBoB rrpetrcraBJrerrbt s ra6uuqe. IIo]iaBaHo, rrro Boglroir{-
HbI atroxpoMarH lre o6trqutrx creHoJl 11 ilprrBeEctr uprrMep EolrHpersoft clrcrelru.

'I'a6t. 1, lrl. 1, 6r.r6llrorp. 6 uacn.

YAI{ 522.617.3:535.247.tt

Muripotporonrerp ilpflnllx rrlrrerrcrrllHocreii c uarosbril flprrnoAorr. B y I( a'r A. E., 1' p a rr tr q-
4-l-1.ri JI R., lIfltrcccB 8.C., HoIlrr{ccapon B.H. tr,IaB. Hpu]rcxori acrpo4u3. o6c.,
1977,5ti, c. lzr)-133.

Pasp:r6otannru"t It LIaroroBJIcIIIrbIit MflHpo@oroMcrp flprrMbrx usrescllnlrocrefi c [raroBrnrr rpr{-
BoIloM urrcc'r Bblcoftym BocflporlsBol(IrMocrb aanrrctr rra 6yuamrroli lenre (lorouerptrpycMbrx acrpo-
Irerarr{BoB nJIouIaAlIIix o6'LeI(ToD IIJIU ctreltrpoB rro arrlJlrrryIIe u Hoopguiratc. Eio.trocrnrgyro ln
CqeT ycoBcpulelrcTBoDalrlifl MeToAa aBToMaTuqecHoto trcpeBoJla uponvcrraur,lfi B I,IIIfe]rCuBuOcTl{
rI nprllrlellcHutr .uiltiollblx glurareneii EJIfI cHalrl{poBarrntr il IpoT}rilil{rl 0 } Ma?litror"r lelrrst. Itpolre
aroro, [IaroBbIlI rpr{Bo[ rroSBoJIr;IJr ocyuIecTBI,lTb rrpr,rBrrSHy npouycraluft rlJrr trrirctrcr,rBrroc.rci-r
B ilIo6oil Toqt{c r( HoopAr{uara}I sToii ToqHu c roq}rocrbloi,i 4 Jr1iil, aBToMaru3lpoBa,rb 11pot\ccc
CriarrrrpoDarrufl.].r oyrqcoTBctrrro ynpooTrrTb nnog $oromerpufyelrux AarrHbrx u ABl\lt.

I{r. 5, 6u6ruorp. 4 rra3B.

ot:



y4nj522.56.

AretrTponurri:rqnrlrporoiiycpeAurrrenb.E0auonB.A.,HopceHcItaflE.C., ItopceH.
c I{ u rt B, A. tr{38. Etpnncnofi acrpoolr3. oic., 1977,58, c. 131-133.

Onucarra 4-(arraJrbEafi crrcrelra flepBflrrHoii 06pa6orHr4 pe3yflbraroB paAr.roacrpoHoMrrqecHr.rx
HaoflroAeHIIfi B peaJrbrroM Bpe]IeHr{ (ycpegnenae), BblriorEeErras Ea ocHoBe erenrponuorl RJraBril[-
Eofi Bblrurcflrrrelonoft rtautltnrl (tr{cKpa-122r. MaKcfiMarr,Eafl rracrora o[poca (arraJros - I0 av.
Itounqec'rso qrrHJroB rrBneperurfi Eo ggg, Erra[a3orr r43MepEeMbrx rrarlpE;HeHlrii :t (0,001 + 9,999) s.
Texyulue Buaqeur,rfi orc.reroB, a rax]r(e Bbrtr[crerable rrx cpeArrr.re 3rraqe]Ififi perrrcrpr{pyrorcs s qu$-
poBoM B!{Ae r.t rra ncp$c;renre. Ilpneegellst MtaRpoflporpa]Ii\Ibl ]raHo[JreHtrE rl BbltrrlclreHtlr cpeArrer,o,
rrprrMep cxeMHoit pearlI3arll{rr ycJroBHbrx IIepexo[oB ]r!rr(poap0rpaMM.

I[n, 4, 6u6JIuorp. 4 uaas.

yAH .62-503.53
EucKpBTHbriitpororrr4nepeueuuoiiAo6porE00rrr,HlIIloraesII.B,,Ca6lruuu, IO.A.
T ro K r s Il. H. l{ao. F(puucitoir acrpo,.pr,r:. o6c., !977,50, c. l3l-14?.

PaccMarpfiBaercrl Bo3trolHrro3Tb co34aIlr'rfi c[orocreirrplr.recxoli cneqnrqeit cr{creMbI flyrciu
BBeA0HLIE HollTypa calronacrpotlntl no BxoAIIoMy cnrrraJry, [HBapr,IaHTHoii H r,rHTeHcr,rBrIOcTtr cBe-
ToBoI'o rlorofia, ToqHoorb pa6orbl Horopor:t ooapacraer oErIoBpeMerrEo c pocroril Epnocrr{ rlrEtrpye-
ntoro o6r,exra, Onu_c4ttq (foroarenrplrvecHarr crrcreMa, coEeplfialllaE no.nyuEcHdsHit nrouylirbp
cBeroBolo rIoToHa, (D3y B oAEoareHTpoIrHoM peiHrllre, peBel)cflBHbrfi c.rerquK B fiaqecTBe rraHorlrr-
TeJIEtEolo AJIei{cHTa ,I EpylfiC gJIeMelITbl qlrt[poeorYt ToXIIHHTI, Eo6pOTEOCTr, ]iOTOpof.r rrBMeHrreTcrr
B rlpoqecce pa6orr,I TaHIM o6paeou, qro 06eclleqfiBaercfl EofiycrrrrlaR norpefrtrocis cJ]e](eHrrE Ba
cJla6bIMI{ I4croqlrrrHaMr{ cBeTa 1r noBbuJIcHrraE Toq}rocTLt pa6oTbr ilo npnlrm o6.rex.ralr.

I4l. 1, 6u6nuor1l. 4 rrasr.

tr{asecrr.fl
opAeEa Tpygonoro Itpacnoro Baaueur

I(pr,rlrcnofi acrpo(Fratrqecrtofi o6cepBaropEtr

Tonr 56

Vmeeptcleno n nettanNu
opAelra T?lt0o6oeo Itpacnoao Sxauenu flpwncnoil, acmpo@uau,tecx,ofi, o1cepearnopued,

Ana1euuu nagn CCCP

PeEaftrop R). 14. E@penoe
PeAlfirop rr3EareJrbgTBa B. IL Cupornnutta. XygorHecroenubrit peEaRTop T. II. flonehoed

Texunqecxnfi peEar{roll B. E. npurcnuco*. Itoppexropbr ff. C. Eupeep, H.l. Bacunoeaa

C[aHo B HaOop 1Z1VIII 1976 r. flognracauo fi neqarr l0ll-7977 r.
Cropuar 70X1081/r. ByMara I& 1. ycr. ne.i. r. 19,08. yq. uaA. r. 18,5.

TfipaE( 1300. T-03308. Trrr. BaH. 1091. IIeHa 1 p. 36 fi.

I{BAarerb3rBo <Hayma>, 103717 I'Cll, MocHBa, It-62, IlogcocexcHrrfi Eep., 21

2-a rrnorpa$uE r{3AareJrbirBa <Hayra>, 121019, Mocftua, I-99, Illy6rrcnufi nep.. l0
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