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I,ICCJIEAOBAHI{E Am-38E3[bI 68 Tau
METOIOM MOAEJTEfr ATMOC@EP

JI. C. Jf ro6nnrrion, tr{. C. Carauor

Ha ocnose uoTlereii aruocdrep Iivpvva [2] ro cueHrporparrrraNr c glrcrepcLreir 4,6 tr 1,2 Alrc,tr

:Br,rrrorrrerr aHaJrrrr Am-aneapr 68 Tau. HaiiTlenrr cJrei(yrcqfle B]rarrelrflfi at[{exu.rur"roii re}rfiepa-
Typr,r, ycxollerJrrrr crri'irrr rrrxecrr'I r.I cnopocrrl lrurporyp6y;reHTlrocrll: Iru, - 9300 -]- 100 H:
1gg- 3,75+0,15: Er:4,0*0,5 xu/c. O6cy;nnaercn Borlpoc o rrocroflHcrBe fl Barnro-
c{epe.

Onpe4e;reno colep;+laHr're 24 o.,rcr{eutos (ra6;r. 1). O6uapyxero rroBr,rrtrenrroe coAep}riarrrle
.r,rerar.rroB, rrl]r,tqeM rls6Lrrort a co71ep;aranlalr B cpeArreM pacrcr c yBerlrqenlteM arorffioro Beca

(puc.4). O6r'rnrre Ca rr Sc or(aBaJrocb 6"ullsrrrril H corHerrHor,ry Blrasenfiro. Harru peay;rr,rrrLr LI

IaHr{Lre C,ur,rra [1, 121 yHaar,maror rra ro, uro;1cc[uqnr Ca r,r Sc xapaxrepeu Jluilr, JIJrfl ornoclr-
'TeJrbrro xoJroluLrx Am-auel;4 c rcrrlcparyparrir IrU, < 8500 Ii (puc. 5). Oqerrru,r rfir{fiqecxoro
cocraBa G8 Tau, flo.rryqer{rrbrc n [3] rro Hpr,rBr,rrr pocra, or{aaalr{cr, crrcreilrarlrqecnlr Barrrrx{erl-

Hr,rlrrr. IIonaBaIIo, rrro rranrroii lpuuurroii arofo ,rB"rrrrcrcrr Barrflincrrr.re rer,rneparyprr noa6ynr-

Aerrr'rfl.
Ily'rerr cparrrerrrrr c gBoJrroqrror{Hr,r}rr pacrrerarrrr [16] nartlenrrr rracca, pa/([yc, cBerrlMocrb

rr BoBpacr BBe3ALr (ta6.n. 2). fIo-ur'rnnrrolry, B rrApe 68 Tau ylrie BaBepurJrocb ropcIILIe IrogopoAa

r'I BBe3Aa HaqaJIa flepeIo[ I{ cTaArr].I npacr[,tr rrrra]rToB.
A MODEL ATN,IOSPHERE ANALYSIS OF TIIE Am STAR 68 Tau, by Z. ,S. Lyu.bim-

kou, I. S. Souartot,.- Using rnodei atmospheres o! I(urucz [2] r,r'e have analysecl high disper-
sion spectrograms of thc Arn star 68 Tau. The follol,ing values of efiectivc temperature, gra-
vity and microtrtrbttlencc ryere obtained: ?"7: 9300 *[ 100 K, log g: 3.75 -l- 0.15, Er :
: 4.0 * 0.5 l<m/s. Constancy oI rnicroturbnlence in the atrnosphere is cliscusscd.

The abunclanccs of 24 eleurents rverc Ionnd (tablc 1). Metals are ovcrabunded, rvith
grorving overabunclauce to heavicr clcmorrts (fig. A). Calcium and scandium abundances are

close 1o the solar ones. Our results as thc data by Smith [{, 12] indicatc that the deficiency
of Ca ancl Sc is typical only lor relativc,ly cool Arr-stars rvith temperaturcs 7s1 { 8500 K
(Iig.5). Curve-oI-grosth anaiysis of [i8 Tau [3] gives abulclaces systen'ratlcally lorvcr due
to underestirration oI excitation temperalure.

1\'Iass, raclius, luminositl. ancl agc oI the stal s'ere fonud r.rsing evolutionary calculations
i[16] (tablc 2). Apparently, the hydrogon burning in the core of 68 Tau is linishcd already and
the star begins l,o evolve to the red-giant, branch.

l. Ha6uro4are.rrbrrhre Aarrubre rr Me'ro11 arraJllrBa

AnLr-anealqr,r orr{ocfrrctr H rrr{o.[.y o66eHToB c ner{yJLtrprrbrNl xr{l{r{ar0cl{I4M cocra-
Borr. AJr.s BrJricrrerrufl rrpLrpoAbr grr.rx BReBI lleo6xoAr,rlr],r AocrarorrHo HaIIei{iIILIe
cBeAeHr{rr o coAepTNalir,rr{ EJretr{err1'oB B rrx arN,rocq)epax. oAlraHo r4N{erouu4ecfl B JII4-
reparype [arrrrbre r]ce eu{e rre/{ocraroqrrr,r. Eo,nrruyrc pa6ory B arofi oSracr[ ]rbl-
rroJrrrr,rrr Crrr'rr [1], ony6ruHoRaRrxrrfi R 197 1r. pe3yJrbrarbr r.rccJre/{oBaHua t6 anea4
eroro TIIna; R tlacTrlocTII, oH IIoI{a3i:rJr, aITO Iro,rIyaIeHHLIe paIIee OueHr{r{ xl4N{r{qe-
cHoro cocraBa Arn-3Be3I( coAep;riar cyxlecTBerrrrbre oIIIr,r6Hr[. 3a uporue4rnee c rex
IIop l(ecflTlr.rterrre 6srrr,r aalrerHo yroarrierrr,r cr{.rrhi ocLu{JrJrflTopoB r{r]orr,{x sJre\{eH-
ToB. Hpol{e roro, 6JraroAap.fl pacarerau l{ypyua [2] uo.flnuracb BoaN{oir{Hocrt a}Ia-
Jrr{BrrpoBarb cnenTprr Am-aees4 }rr1 ocnoBe B[rconor{aqecrBerrr{blx }roAeJrefi arN,Io-
c$ep, yqr{rr,rBarong.{x fionpoBnr,rfi atprpeHr Ba carer Mrro[iecrBa arolfrlblx JrI4HI4ft



(s [1] otor a{{eHr He yqrlrbrBarca). Taxuu c6paaont, B HacrofltrIee BpeM.fl Mo}nuo
SHAqI,ITETbHO trOBbICIdTI, TOqHOCTb ONPEAEJIEHI,IS X}I]UI4qECHOfO COCTABA ,METAJIJIIT-
qecHr,rx BBeBA.

IpurrreEr{B MoAeJrrr a:rlaoc{ep ltypy.ra [2], rrrrr r4ccJreAoBaJru sBeBAy 68 Tau
(A3 Vm), trpurraAJrerxaqyro cflonJreurrro luagrr. Ha6nrogarenrnnft uarepuar 6rrn
troilyqeH ua 2,6-u rerrecxorre Hpr,rrrrcxoft acrpoSuaruecHofi o6cepnaropuus L97B-
1979 rr. c troMorr{bro crrerrporpaSa, ycr:auonrieuuoro n Sonyce xy4e. f{ucuepcur
cuer(rporpaMM cocraBJr ala 4, 6 u 72 A/ruu coornercrBeuuo B ctrHeM, E(eJrro-BeJre-
HoM r{ HpacrroM yqacrxax ctreftrpa. @orouerpuqecfirre r,raMepeHrrfi troryrrenHbrx
cnexrporpaMM rrpoBo,quilucr na muxpoSoroMerpe HenocpeAcrBeHHo B raHreHcI4B-
Irocr.Ex. Curacom tvnuft, I{x ar(BrrBaJreuTHbre mlrpl{Hbr il cil,Jrbt ocrlr{JrJr.flTopoB
trplrBeAeHEr s [3]. Heo6xoAr.{Mo floArrepr(Hyrb, gro AJr.fl auaJruaa or6upanucb roJrb]to
ne6leu4r,rpoBaHr{Ere Jrvtu:z'v c oruocr,rreJrbl{o xopomo rrBBecrHbrMr4 crrJraMrr ocl{rrJr-
Jr.flTopoB.

Mero4 aHaJrr{Ba uogpo6no otrEcar n [4]. Panee Drr{M MeroAorrr 6rrnra uccJreAoBa-
. HbI Tpr{ cBepxrr4ranTa Rlracca F [5]. Mrr Jrr,rrr, ]raMenr,rJrrr [porleAypy BbrrrrrcileHr4a
xoe{{raqneura trorJrorqeur{.a B HetrpepbrBrroM ctrexrpe. B coorsercrBttyt c upuMe-
IreunrrMrr MoAeJrflMu l2l rus pacrrera ocHoBrrbrx r{croqrrr4noB HeupoBpaqHoc:rra 6rr-
Jrrr racrroJrb aoB aHbr rroArrporp aMrrarr l(ypyua [ 6 I.

Toqnocrr otrpeAeJreur{fi xrrMrlqecmoro cocraBa r 6onrurofi Mepe BaBtrcrrr or
nrr6opa cucreurr cuJr ocqrrJrJrflropoB gl. ,(na 6orrruurrcrBa eJreMeuroB Buaqenr4fl
gl 6panuc; rrB crrucxa, trprrBeAerruoro s [3] rr .flBJr.flrorqeroc.fl AaJrbrreftmrau yrou-
rreHtreM narrrrbrx Eoxpuyna ra Eoxpuyx [71. flrn Hexoropbrx aJreMenroB rro.flB]rJrrrcb
HoBbre cBeAeHrr.fl o gf-netanunax. Oco6o cJrefiyer orMerrrrrt rraMepeurr.E cr,rJl ocrryrJr-
Jl.sropoB gra Fe I, nuuolueuHhre c Brrcoxoft roqEocrbro n Oxc{opge (cu. [Bl z
ccrrliu s orofi crarle). l,rrs. 24 ua 72 tccteAosauubrx ualrra uzuuft Fe I ygarocg
trpr4Meuurb oxc{opgcnue snauenr,rn gf.

Buquclengrre ar(Br{BaJreHTHbre Ilrrprrrrbr, roo6qe foBop.fl, BaBucflT Tafi}fie or
uocro.snuofi Baryxanr{.fl 1. Beruuraua ? cr(JraAbrBaerc.E rrB trocro.flHuofi BaryxaHr4.fl
BCJTeACTBUe USryxIeHU.E Trad, trOCTO.flUnOft mrapHOnC*OrO yIIIUpeHUrI f51 r[ trOCTO.flH-
rofi ymnpenrar Ban-gep-Baarbca y.r6ry. Itax rroxaaaJrr,r pacqerBr, B ycJroBr4sx
aruoc{eprr 68 Tau uau6ornurufi axrag B BeJrprqugy 1, Brroc.Er Brrarlenufl }s1.
,{.na onpegeJreuu.E Tst Heo6xoArrMo BHarb rrapaMerp Cn; gauuue o6 arou uapa}r.er-
pe Mo,fiHo uaftrr, HarrprnMep, B crarbe Tluruxasrr [91. Cnegyer orMerrarb, qro

.B ctrer(rpe 68 Tau npanTr,rqecxu orcyrcrByror cr{Jrbubre iluuurv MeraJrJroB, trooroMy
coAep)fiaHue aJreMeuroB HaxoAr{Jrocb rrper4MyqecrBeHuo uo cra6ulr r{ yMepeHHbIM
JII{HI{.f,M, a AJIfl Tar(rrx iluuufrt, HaH troxa3aJrr4 Hatrru Bbrrrucreuu.fl, ouru6xu n uo-
crogunoft Baryxaul{fl MaJro BJrl4fror Ha peayJrbrarbr.

2. Oupegeuexne a$sexumnoir reMreparypbr
II ycmopeHrrfl crrJrbr rrrilrecrrr

Ha prac. { upe4cranrerra Ar{arpaMMa AJr.fl oupeAeJreHur e{sexrunsofi reuue-
parypbr 266 [r ]cHopeHr4.E cuJrbr rff)fiecrrr g. Ats aroft qerra [pr4MeHfJrrrcb rpu r(pu-
repr{.r. Bo-ueprrrx, cpaBrrrrBaJrrlcb na6rro4aeubre r4 reoperurrecr(rae upo$unu
6anrueponcHrax runnfi H1 u H6. Bo-rroprrx, cpaBrrzBaJrrrcr na6nro4aeurr6 u
TeopeTuqecHr{e oTrloltreEufl uoTor(oB uSJlyrreHlrfl B AByx yqacTRax rreflpepr,rBHoro
crrer(rpa rra AJrr4rrax soiln 4625 u3625 A (norapra{M aroro orrrorreurdrr {anruuecru
ecrr 6anrlreporcxraft crauor).

Ha6lro4areJrbHbre Aaurrbre o pactrpeAeJreHuu eueprutr B ctreftrpe 68 Tau 6pa-
lrttcb lrs KaraJrora Xapurouona ra Ap. [10]. Srlr AaHHbre ne rorpe6onairocb ucrrpaB-
Jr.ffTb Ba Me)fiaBeBAHoe rrorJrorrleHrre, rax Kar( BBeBAa 68 Tau, 6yly.Iu qJreHoM crorl-
Jre.Hrr.fl luagrr, HaxoArlro.fi Ha 6rr4axoM or Hac paccro.Eutrrr (onono 40 un). Meuee
flcer Borrpoc o trolpaBr(e aa 6reugupoBalrrre Jrrrurr.flMtr. C;regyer orMerrirrb, qro reo-
perrlqecxr4e rroronrr F (]"), BnrqrrcJreuuue Hypyueu [2], Sanruuecnu ucupaBJrerrbr
Ba aror aS{enr. B qacruocru, ns l2l BuArro, rrro y paurrr,rx A-aneag AoJr.E aueprrru,
trorJroq,eHrroft s nuHu s x r.1fivrem rrr6pauurrx yqacrnoB, HeB eJrr4xa ; orla cocraB Jr.Eer
onoJro Lo/o spafr.ote 4625 Au2-3% r pafioue 3625 A. O4nano arrr orleur(u ro-
ryqellbr AJrff rropMaJrbHofo, T. e. coJrHerrHoro xuMrrqecKoro cocraBa, B To BpeMfl
nan 68 Tau ranaeer rroBbrrrreurroe coAeplr(aurre MeraJrJron (cu.uuxe), r4 trosroMy
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norJroil{errl{e B Jrr4r{14.frx y Hee r\{o}rieT
SaMeTlree rroBJrr{frrb Ha pacnpeAeJre-
rrr4e slreprrrr,r B cneHrpe. F( coina-
JreIrr4Io, HaIIIII CfleHTpOIpaN,IIIrJ He
n o B B o Jr.rrlo r o I{ e Hr4 T b 6 r e u4 r,r p o r a r'r r.r e

norona Jrr.rHr.rfrrrr{ n pafione 3625 A;
HpoMe roro, Hac r,rHrepecyroT He ca-
r{r{ rroror{r{ f (X), a r4x or}rolreHr{e
F (4625)lF (3625). lloarolry r\{rrr rro-
cryrrr4Jrr{ crreAyrou{r{N,r o6paaou. IzIa
r{araJrora [{0] 6r,r;rr,r n116panr,r oce
IIopMaJrbHLre BueBAbr KJracca A3
IV-V, n l\fin ur.rx r.rafi4eno yr{aaaH-
Hoe orrrolrleHr4e rroror{os. Bbr.[cnn-
Jrocb, arro ar,n23 rar{r{x BBeBA BeJrrr-
uuua lg lF (4625)lF (3625)l lreurrer-
caor0,27 go 0,34, B ro Bpe^rfl Kan
ln.a 68 Tau olra paBrra 0,30. Tannu
o6pasou, 14ccJreAyer.raa Am-aneaga
rle IoHa3LIBaeT 3AeCr, HaI{OIO-TO 3a-
I\reTr{oIo oTJrr.rqr.rfl oT rroptraJrLHbrx
BBeBA Toro lrie rroAr{Jracca. Ha aror.r
ocI.roBaHI,II{ MLI I4CfrOJrbSOBaJIr{ AJLfl

Lg{

t' .,'/ /'
H6

Hf

4,2

1,8

1,q

3,0

8700 s100 9900 Try

Prac. 1, !,r,rarpa,rrua AJItr oIIpeAerIcut'rl a$r[eH-
Tfinuoft TerIfieparyplr Ir* t'r yctopeHrrfl cI'IJILI rfl-
,r{ecTr{ g

Itpyxron cool BorcrLlcr rtpttttffroii rto[c.rtt

Hee reoperr,rqecxr,re troror(u Hypyua 12) 6ea AorroJrrrr{TeJrr,Hr'rx [onpaBon.
B xasecrne rperbero r{pr4reprlfl rrpu orpeAeneultu Ts6 u lg g paccMarprrBa-

Jrocb rroutrBar{r4ourroe paBrroBecrre gna Cr, Fe u Ni. TaH HaH crrJrbr ocqrrJrJr.Eropon
gln .r,r,amilr Fe II u Ni II oupegeJreHbr HeAocrarorrrro yBepeHrro, ?r{eJIeBy r4 IrI4r(eJIIo
Mbr uprrAaBaJrr{ Meur,rrrrtft'eec (rurpuxonr,re ilw:rrltlt Ha prlc. t). Teu He MeHee arrr
ABa EJreMeHTa Ha Ar4arpaMMe 7e6 - lg g rroKaBaJrrr HerrJroxoe cofJracue c xpoMoM.

Pacqerr,r r{our{BaqrroHr{oro paBuo Becvfl. 6r,rnu srruoJrHeHr,r ABa}ilAr,r. Cnaqana
AJr.s CHOpOCrrr Mr{nporyp6yreHrHocru 6rrno npr4Hflro sHaqeHr4e Et : 2 t{iMrlc,
uaftgeuuoe s [3] uo Hpr{ts},rM pocra. B peaynrrare 6burr4 uolyqeHbr cJreAyrorqr{e rra-
paMerpbl atuoc{eprr: 7"6 :9350 }t, Ig g : 3,75. Ha ocuoBe MoAerlrr aruoc{e-
pr,r c TaHr4MV [apaMeTpaMr4 Mbr ycraHoBrdJrrr, rrro AJr.E 68 Tau ilyqlne Bcero rloAxo-
Arzrr BHaseHrre Mrrr(poryp6yreuruocru [, : 4ttyr/c (crrr. uuxe). floarouy pacqerbl
I{orr4aar{r4oHuoro paBr{oBecrlfl 6rrnrn nonr:opeubr rrprr E, : 4 xlr/c. 3to MaJIo tro-
BJIII.flJTO Ha peSyJrbTaTbr, Tar( KaH trpr{ paccMoTpeEr{rn rroHrrSarlr4oHr{ofo paBHOBecIrIfl
MbI I,ICrrOJrtSOBaJIr{ CpaBrrI4TeJIbUO Cna6rre ;t,trr:gytvt,.rrO6rr CHrrSr{Tb BJrr4.flrrr{e OruU66X
B cxopocrr,r rrruxporyp6yJrerrruocrrd rr B rrocro.flHuofi BaryxaHufl. OHonqareJlr,Hr,re
Buaqeura.r aS{exrranuofi reuueparypbr rr ycnoper{r4.tr crrJrbr rfl}r{ecrrr AJIfl 68 Tau
crleAyloq,rre' Ts&:9300 + 100 H, lg g : 3,75 -+- 0,15.

3. Muxporyp6yrermnocrn

Hax ra npu llccJreAoBarrr4r{ F-cnepxrraraHroB [5], auarras Mrrr(poryp6yJreHTHo-
crr4 B arMoc$epe 68 Tau ocronrrBaJrc.fl Ha paccMorpeHrrr{ lurtuir. Fe I c paailutlrr},I-
Mrr Er(BI4Bailer{THbrMr4 rrrr{pr4uaMr4 Wy [Ivuvru HeftTpailr,Horo ]r(eJreaa nau6onee
Mnorci.rucreHr{r,r B rraureM crrucHe; KpoMe roro, AJr.fl uux nau6olee rorrHo I4SBecr-
rrEr crrJrbl ocr{r{JrJrflTopon. B pacuerax r{crroJrt,BoBaHbr 72 ,r,mtrruyt Fe I, paa6rarbre Ha
ceMr, rpyIIII B SaBr{Cr4MocTIa oT WX, llo H]rM Mbr Bbrqr{cJrr{Jrrr coAepx{arrl{e }r{eJre3a
lg e (Fe) flpu paBrrbrx BHaceHr,r.Ex [1. ]tan BrrArro rrl prrc. 2, ronrHo npr,r [, :: 4 xlr.lc orcyrcrByer crdcreMarrrsecx[ft xoA Beruarr.rurr lg e (Fe) upu uaMerreur{r{
7h. Ioarouy B AaJrbuefiurux pacqerax lns 68 Tau 6r,rro flpr4nflro Er : 4,0 -r
+- 0,5 nrr,r/c.

O4naxo orcrcAa erqe rreJrba.E cAeJrarr, onouxrarerbuoro BbrBoAa o rrocro.flHoTBe
cltopocTl[ Ml,Ifiporyp6yJreHrHocrr4 B arr,rocoepe 68 Tau. ,[eftcrnrarenBrro, rirs-3a
orcyrcrBlt.E B crrerTpe atofi anea4rr Aocraroiruo cr{Jrr,rrbrx ttwlft Fe I nam aualrrlB
rrrunporyp6yJleHTHocrr,r ocr{oBbrBaJrc.E ToJrr,Ho Ha cJra6brx r{ yMepeHHbrx ilu]f;:flflx.
Ho pacclrorpeur4e ranrrx lwnvfi. HeAocraroquo AJr.E rrccJreAoBaur,rfl pacflpeAeJreur{fl
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Puc. 3. Sasucr4Mocrr coAep?fianr{.8 EteJreaa or oK-
rusalesrsoft mrrpr4Ehr AJrfi rpyfltrrr,ruuft Fe I, nafi-
EeEfla.s 4ax Am-aneagn 68 Tau r F-cnepxrraraura
1 CYg nPr,l Et : 4 ttvilc

[1 uo rry6ure. B arolr Mo]nno y6e4ramca rra nprrMepe F-cnepxrraraura T Cyg
(pzc. 3). Ecrra orpauwqlarbcfr. uByqertreM :l'trz'fi. c aHBr4BaJreHrHbrMr{ rtrrrpr{HaMr(
Wx1150 lrA, rorAa AJr.fl t Cyg xopomo troAxoArrr trocro.flrrrroe auauenrae f, :: Amr/c. O4uaHo trpr{ aroM Ailn fiv:fi]f,fr. c Wx} L50 uA o6rapyrxunaerc.fl crrJrb-
HaE BaBrrcr{Mocrb lg e (Fe) or Wx. Ero cs.flaauo c reM, qro B AeficrBrrreJrbHocrrl,
Raa troxasano s [5], cxopocrb [6 r arrvroc{epe T Cyg 6rrcrpo Merr.rreri.a c rry6unoft.
Bosuonuo, qro B arMoc$epe 68 Tau seilu.runa fs roxe BaBrrclrr or r"uy6unrr (xo-
Tfl. V.He B TaKOft CretreEu, r(aH y ? cyg), OArraHO BbrEorrtrTb 3rO He yAaerc.E, Tar( Kan
B ctrer(Tpe r{ccJleAoBauroft anea4rr rrer croJlb }r(e cuJlr,}rbrx lvtrvfr. Fe I, xan y 6o-
Jree xoJroAnoro cBepxrr(rarrra t Cyg. Paccuorpeure Apyrux aJreMeHroB B cJryqae
68 Tau He yryrrmaer troJroxennx. Haupuuep, rpytrua tvtuvft Ti II, Bropafl rro
qr4cJrerrHocTrr trocJre Fe I, ranxe Ee coAepffirrT AocTaToqHo cr{JrbHr,rx Jrr{Hr{ft, vt Ailfr
Hee BtroJrHe troAxoAtrr uaft4enuaa Befitrqtrrla Et : 4 ttet/c.

Cno co6 rrccJreAoB arru.r Mtrr(poryp 6y;renruocrlr, upr4Meuenurrft Bbrrrre, rBJrfl er-
cr rpaAr{r{uouEbrM B MeroAe uo4enefi arrrroc{ep. Ou ceo4zrcfl n roMy, qro BaAaer-
cn ptr1 suaseruft [1 z uo Jrr{Hu.EM Ranoro-Jrra6o BJreMerrra nr,r6upaerca uara6o.nee
rroAxo[flrqee ,rB Hr{x. B .raclrrrocrr, B HartreM cJryrrae paccMarprrBaJrrlcb lrvrruvl
Fe I, lr orcrcAa HaH cJreAcrBtre [oryquJrocb coAep]r{aHlre }r{eJreaa lg e (Fe) :
: 7,80 (crvr. puc. 2). O4nano B rrpr(Hqr{fie BoaMo]He]r n o6paruuft rop-ffAon, HorAa

6

TT
xI

TI



B ftaqecrBe r,rcxoAuoro [apaMerpa BaAaercfl coAep]ilaur{e lg s (Fe) u yx(e Bal:eM
r{qercfi muftporyp6yJrer{rHocrb. B oro}r cilyqag eHopocrb [1 ueo6xaareJrr,Ho oHa-
?fierc.fl uocro.snnoft. Taxoft rroAxoA 6r,r.r npmrreuelr upu r4ccJreAoBaHr4r,t Mrrr(poryp-
6ynenrnocrra n aruoc{epax F-cnepxrnranros"[5], xor4q.nuncHrrJrocB, qro Hrrr(aHoe
trocro.flHrroe BHaqeHr,re [1 ue uomer ycrparrrrrb xoA Beruqhuu lg e (Fe) c aRBrrBa-
teuruoft ruupunofi.,Boanromnuft r,rHrepBaJr suaqeuuft tg,e (Fe) orpeAeJr.flerc.fi tro
rpynle nara6olee cra6rrx nvtlit Fe I, xoropbre MeHee Bcero qyBcrBrrreJrbHbr r( Bbr-
6opy €r. Baprupya [1 or 10 nu/c go 0, urr ycraHoBrrJrrr. no cra6rrnr rlaulrsu
(ll't":20 uA), rrro Ar.fl 68 Tau BeJrrrqr4ua lg e (Fe) AoJrlr(Ea 6rmr, saxrroqeua
,B rrpeAeJrax or 7,75 go 7,91 c-omrn6rofi -10,03. Orcroga BrrAHo, qro B KarrecrBe
ucxoAuoro coAep)fiaurrx lg e (Fe) nrvrecro BuaqeHrrfl 7,80 naoxrno BaAarb, Harprl-
Mep, BnaqeHue 7,90. Ho ror4a cnopoct, Munporyp6yJrelrruocrr{ y)fie He ocrarrer-
cr rrocro.suuofi, a 6yger BaMeruo BoBpacrarb c Brrcorofi n arlnoc$epe.

tr4ran, o6H.rna.s MeroAr,rna Aaer AJr.fl 68 Tau cxopocrb munporyp6yJreHrHocrrr
Et: 4twlc tt coAepxtal{rre }r{eJrega Ig e (Fe) :7,80. OAnaHo r4B-Ba orcyrcrBrrr
AocraroqHo cflJrbHbrx'JrrrHr,rft s c[errpe 68 Tau ne yAaercfl oAHoBHaqHo peurrrb Borr-
poc o trocroflHcrBe uuxporyp6yJreuruocrr4 n aruoc{epe rrccJreAyeMofi anea4nr. flo-
BrirAr,rMoMy, TaI(oe Hre SaHrloqeHr4e MolnHo cAeJraTr, r4 B oTlrorreEr,rrr Apyrflx paHHr{x
A-anea4, AJrfl noropbrx B Jrr{reparype rrMerorc.s oqeHr(r{ Er : const.

4. Xruuu.recx[fi cocraB

Ha ocnone MoAeJrrr arlroc{eprr, coorBercrByroqeft uafigeuurru trapaMerpaM
Tae:9300 It filg g :3,75, Mbr Hamrrl coAep)fiaur,Ie 24 xuuu,tecxr4x aJreMeH-
rop. Pac.rerbl Br,rrroJIHeHLr [pIr E, : 4 nilr/c; orlreueHua.E Bbrlre HeolpeAeJreuuocrb
B Mrrrporyp6yneurnocu{ Mo}Her Buecrr{ B peayJrr,rarr,r ourra6ny nopagxa 0,1 n
lorapu{lre. floryueunnre coAepir{aurr.E rrpuBeAesr,r B ra6n. l. lrta cpaBueurr.fl
BAecb )fie rrpeAcraBJreubr AaHHbre, uafi4erurre s [3] c rroMonlbro HprrBbrx pocra,
a rar(?I{e xuMrurqecKr,rft cocras arlroc{eprr Connqa corJracHo 13,71. [.rn rogopo4a,
xax o6rr.Iuo, rrpr{H.Ero lge(H) : 72,00. Oruerralr, rrro coAep}fiaur4e eJreMenroB
B coJruerrHoft {oroc{epe, nprrBeAerrnoe s ra6r. 1, oupegeleno n rofi rxe cr{creMe
cr,rJr ocrlr{JrJrffTopoB, qTo rr B HacToglqeM l{ccJreAoBaHr4r{.

Cpannenrae uaftgeuuoro coAepx{arrr4.E c coilHeqHbrM xuMuqecxrrM cocraBoM
trpeAcraBJreuo Ha prrc. 4. Bugno, sro 68 Tau raueer auoMaJrbubrft xraMrasecmttir co-

Ta6rrrrla I
Cogepmaurre aJrcuerrroB n arnrocrfepe 68 Tau, o[peAeJreuHoe rro rroAeJflu arnroctpep

rr rro nl)rrBr,ru l]ocra, rr xlrnu.recnlrfi cocraB amroc(pepr,r Conuqa [3, 7]
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pocra [3]

1g eo

lge
qncilo
r14Hfiit lg€

qIIC nO
nusr'rri

CI
NaI
MgI
AII
Si II
CaI
Sc II
Ti II
VII
CrI
Cr II
MnI
FeI
Fe II

8,25
6,86
7 ,7L
6,30
7 ,5L
6 ,36
2 ,89
5, tg
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Puc. 5. Co4opxauze aaJrrrqua rr cRaEArrE B ar
Iuoc{epax-Am-BBeBA B BaBrrcrrMocrr4 or a$-
Qer(TI{BEOrr TeMtrepaTyphr

Toqfir4 - [anHbre CMura [11, rpyxHr,r - Harrrrr BHa-
qelrrrfi EJIfi 68 Tau. IIITpuxoBbre JrrrHlrr{ cooTBercr-
BYrOT COJTEeqHOMy CotreplfiaHl,Ilo
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cTaB, rrpr4qer.r r4MeeTc.fl TeHAeHqr,r.E yBeJlilqel{r,rfl ar{oMaJrr4ft c pocToM aToMrrofo Be-
ca. yrrepoA rror(aaaJr Ae{uqr4r orr{ocr{reJrbuo Corur{a, coAep)flarrrre Mg, Al, Si
u Ca oraaaJlocb 6JrriaItI{M n coJrHesHoMy, aJrerlreuTbr rpy[[],r ]fieJreaa HaxoAflTc.E
B u36r,rrxe, u oco6euuo BaMerl{brfi uB6bIToH o6uapymeu AJr.tr TflxeJrr,rx eJreMerrroB
(nn;rrouaa peAnrre BeMJrr,r). Taxuu o6paaolr, BBeBAa 68 Tau c rroJrHbrM ocuoBaHr{eM
MOII(eT 6r,rrn orneceHa I( Ipyfifle MeTaJlJrr,rqecr(r4x 3BeBA.

Harpuft [or(aaaJr uB6ErroK or(oJro 0,6 n norapu{ne, oAHar(o ods.twe Na oqe-
rrtrBaJrocE, roJrbKo rro oAr{oft cy6op4uuarHofi iluHr.ru 1,5682,6 Na I. PeaouarrcHhre
D-rnu'um He rrprrur4MaJrrrcb Bo BrruMaIrtre, TaR Kafi olrrr Aocrarorruo cullbHbr rr rrx
IrpaBrrJrr,Hbrfi pacuer cB.EaaH c psAoM rpyAuocreft (n uacrnoc'rrr, B rrx upoSlrnra
CyqeoTBeHlrrrft nxna,4 BHoC.sT BepxHr4e CJrorr aTMoC$eprr, rAe BoBMolnHbr ornJrorre-
rrrrfl or JITP u rAe Beilucuua f; rronter orJrr{qarbcr or 4xv,lc). Ognaro crre4yer
oTMeTr{Tb, rITO Bbrqr/rcJreHrr.E rro o6rrsuofi cxeMe AarcT AJr.fl D-rUUUfi erqe 6onee
Bbrcoxyro Berlrquuy lg e (Na).

,(nn paga Am-anea4 o6uapymeu auaqr{TeJrbnuft ge{r,rqnr KaJrbrua.fl r4 cnarrAr{fl.
B sacruoctfi, fi Alrfl 68 Tau rro HprrB],rM pocra 6rrno uafigeHo rrour4x{euHoe coAep-
Etagr{earltx aJleMeuron (cu. t3]).C4pyrofi cropour,r, Kar( B}rArro r4B pr{c. 4, werog
MoAeJrefi arrvroc$ep He AaJr llq 68 Tau aaMeruoro ge{uqrata Ca r.r Sc. rlro6rr Br,r.sc-
Hlrrb eror Botrpoc, Afifl. 15 Am-aneag rro AaHHbrrvr Clrura [1] rran [ocrpor4Jrr4 BaBrrcrr-
Mocrs coAepxarru.sCa ra Sc or 716 (puc. 5). tr4crnro.rena rra paccMorpeHria BBeaAa
HR 5055, AJr.E fioropofi n [1] reMtreparypa 7s6 oupefieJreHa HeyBepeHHo. Orue-
TrrM, qro HaltrIa qaHlrbre I4 AaElrbre Cntrata [1] no KaJrbrlr4ro r{ cHaHAr4rO floryqeHhr
rrpaxrr{xrecxr4 B oAfiHaKoBbIx crlcreMax cEJr ocrlrlJrJr.rrropon (gl-nenustr{Hbr, r{crroJrr,-
aoBaHrrbre s [1], uprseAeubr s tltl).

Itam nu4uo rra plrc. 5, cogepxauue r(aJrr,qrrfl y paarrErx Am-aneag Molr(er Me-
H.ETbc.fi 6o.nee rreM Ha rrop.EAor( BeJrrrquHBr, fi oav r{aMeHeHr{.s cBflBaHbr c paBJrr4-
rtfiflvryr u Ie6. ,(e{uqur Ca xaparrepeH AJrfi BBeBA c rer.rueparypaiuu Zstr {
I

MnCoZn Y BcCeEu
Fe Ni, 5r Zr. k Nd &d

44

TIII
tr

I

[sc/ HJ

r r rf 
l$r

II

fi-



< 8500 H, n ro Bper,rfl I{aH npri Tn*) 8500 H coAep[iarrr{e Ca 6llraxo H coJr}req-
HoNry BI-IaaIeHr4ro r4Jrr.r Aairie flpeBr,Iruaer ero. 3neaga 68 Tau onaBaJracr, uara6onee
topa.reit B crrr4cr{e Cuura It]; or.r ro.rryarr4Jr AJrfl Hee orIeHr(y relrleparyprr 716:
:9100 It, xoropar 6.nuaxa H Harxerry BHaqeHr4ro 9300 H. Hafi4enrloe u [1] co-
Aeplrial{I4e Ca n aruoc$epe 68 Tau upaHrr,rqecItr4 coBrraAaer c coJrHeqr'r},iM coAepil{a-
Hrrenr lr c HarxrlM BHarreHr.rel,r lg e (Ca) (cuernnfi Hpyx{o}r Ha prlc. 5).

FIa ocuosaHrlr{ prrc. 5 uolriuo Barirroqrlrb, uro 4e$raqlrr cxa}rAr4rr rer{}rie X&-
panreperr Jrr4rub AJr.E orHocr4reJrrrHo xoJro[r.rbrx Am-anea4, a rrprr 1'rq] 8500 H
coAepHiaHl{e Sc 6.ruaxo H colHeqrror{y BHaqeHr4ro r.rJrrr ilpeBr,ruaer ero. f{onofirrz-
TeJILI-IrINI nOATBeplI{AeHL{eM BbrBOAa O TOM, rITO lop-flrlr4e Am-anea4ll r4r\{eIOT HOp-
I{aJIbHOe I4JII4 IIOBLIIIeHHOe CoAep?riaH]rre Ca U SC, UOryr CJry}IiI4Tb Aarr}rbre ClrUra
ll2l no 'rperl ranr4M BBeBAaM c a$$exrurrrbrMr4 reMrreparypar,rrr Tofi:9700 +-
-j- 9900 It.

tr4taH, o6uapymlur.lcb pacxouiAelrr,rrr B orIeHnax coAepiriaHrl.s Ca r,r Sc, no.ry-
qeIIHbIx AByr{.rI MeroAaMI,I,- rra ocHoBe uo4ereft aruocSep rr c rrorrorrlbro Hpr4nbrx
pocra [3J, tr4ntepecno ilpoBecrlr rar{oe iNe opaBrreHr,re rr rro Apyrr,rrr oJreMeEraM.
Baairlo, rITo I4 B uacroar4efi pa6ore, r s [3] r4crroJrbBoBaFrbr oAr.rrr r4 Tor ]r{e c[er(T-
parnr'lltft r{arepl4aJl I{ oAHLr r4 Te ilie cr{Jrril oc{r{JrJr.rrropoB ltrttuit,I4a ra6.n. I nug-
Ho, alro ItpI,rBhIe pocra Aalrr.r B r{eJrorr BaHr{i.IierrHoe coAep}riaHr4e aJrerreHTos. OHaaa-
Jrocb, arro aro cB.sBaHo co cJrr4rxriorr HnaHofi reMneparypofi noa6y;rigeuvt Ts :
:7750 H, upnnarofi B [3]. Tart nax npr,r arrarrr4ae MeroAolr rroAe.rreri aruoc{ep
4nx nalri4ofi Jrr{}II4LI HapflAy c lg e nrrur.rcJrflJracE, rar{}r{e cpeAHflf Ury6r.rHa oSpaao-
BaHI,In (cu. [4]), r{LI MoTJII{ yl{aaarb ry o6.nacrr amroc{eprr, r{oropafl l}rocr4r Har4-
6oar,urlrfi BHJIaA n $oprruponanrie rr.ruufi AaHHoro aJreMenra. Br,rscnr,rrocb, rrro
reMneparypa n o6racrtt $opurrpouaHlr.rr,Iralpr4lrep, nr.ruufi aJrerueHToB rpynnbr )rie-
neaa (Ti, V, Cr, Mn, Fe, Co, Ni) na 1000-2000 It Bbrrrre BHaarer:r,tn Ts, rrafi4eu-
rloro B [31. [;ra peAr{oBeMeJ]rrHbIx alrerrerrroB pacxo)l{Aerrr4e rroJryarr,rJrocb erqe 6o;rs-
lue. SarrratneHllafl oqerrHa 73 n xreroAe r{pllBErx poora B oorroBr.rorr r.r ilpr4tscJra r{ To-
}IY, qTO COAEP}I{AHI,IE EJIET,IEHTOB IP}'UNTT }I{EJIESA OHASAJIOCb BAIII{iI{EIIHI,TM
npl4r,repr{o ua 0,5 n lorapr.r$Me, a coAep}riaHr,re peAr(r4x Ber,reJrE, - Ha nop-rrAon
B EJIl,ltlI4}16T.

He nonaaa.r14 BaMerrlr,Ix r,ralreneuuii n lg e Jrr4IIrr, aJrIoNrranraft r,r xpelrur,rfi. I-Io
coAepmalllae Al no IIpIIBLIN{ pocra olpeAerrer{o }reyBepeHHo. Jhanrar,r nie Si II, xax
rlol{a3aJrrr pacarerbr, orreFu2 cna6o BaBr{c.flT or rer,rleparypbr, no3Tor,ry, rrectrorpfl
IIa Salrr4lrieHHyro oqelrHy 7'3, lo npnnofi pocra B [3] 6rr"no no"Tryarer{o rar{oe irie co-
Aepirial.rfle Si, nax rr rro N,roAerrr4 arrrocrpeplr (cu. ra6n. t).

flo uaruetr,ry N{HeIII4Io, Ha roalrrocrrr onpeAeJreHrrr.rr reMrreparyprrr nos6ynrgenr,r.n
zB B rfeTofle HpI4BLTX pOCTa rror.nO uo1]Jrr,r.flTr, cJreAyrou{ee o6cro.ste;rr,cTBo. Ilpu
HaxoiIiAeHI4n Tg v [3J paccuarpr,rBaJrr.rcb .Trlrrrr4rr ]rieJreaa c paBJrr,rqrrr,rrru rrorerrrllra-
JIaMII Bo36y)tiAeurrfl HI,IHIIeTo ypoRrur X. lipra DToM cy[trecrtserr]roe tsJrr,I.nnr4e rra rbr-
6t-rp 7s oHasLIBaJrI{ JI.I4HITI4 Fe I c rrorerrqr{aJralru 1} 2,5alf-. OAnaHo [Jr.rr rar{r.rx
nanr.rfi B r'IacTo.sqee BpeMrI rrer croJrrr ?rie HaAelHrrbrx Aarrrrbrx o clrJrax ocqrrJlJrfl-
Topon gf, Hax oxc{opgcxr,re gf-ne.nlr.rr.rHr,r AJr-rr rranr.rft c rrorerrqrraJrailru X ( 2,5 eB.
Boal,ronrno, Haxrre-To cr.rcreN,rarr.rqecnrre orur.r6nlr ts 3uaqerrrrflx gl yrn luuufu
Fe I c sbrcoxrllrrr norelrqr.raJrarrr{ noe6yx<genra.E Lr rprrBeJrr,r H Balrr4}ile-
r-rr.rro Zs.

Oruetrant eule oAHo o6cro.are.rr,crBo, rracarorqeec.E ToqHocrrl MeroAa fipr{Bbrx
pocra. Hax raasecTHo, B ocrroBe aroro rreroAa Jrelr{r4T p.sA npeAnoloxer.rzfi, oAur4tr
LI3 ltoTopLIx .fIBJI-qeTc.s flpeAIIoJIoirieHIre o lrexaIIfisMe o6paaonar.rr,rfl ,rrurtui,r. (uracroe
IrorJloIIIeIII4e I4JII4 aII,Icroe paCCe.slILIe). Ha npaHrr4He rxr.rpoHOe npr,rueuelrrae rrarrrJrr,I
HpL,IBbIe pocra Bpy6els [13], paccqnrar{Hrre AJr.fl cJryrra.fl qr,rcroro pacce.Fr}rr.r.tr B

npra6.ulanierrlrlr lIoAeJrI,r X{r'r,;rna - 34gr,rnlrona. OAnano 6otee o6ocrroBaHr{brr,t
c dtraar,r.recHofi to-rnu Bpenr,rtr cJrel{yer npr,rBHarr, r,rcrroJr6BoBa}rrle Hpr.{llbrx pocra,
BhIqL{cJJeIrIIbIx nprr qr,rcroM rrolJrolu,errrrlr, r. e. nprr ycJroBrdlr JITP (loHa.rrsnoe rep-
rfoArrlla]\rr4rrecxoe paBr'rouecrae) . TaHr,re riprrtsLre AJr.E MoAeJrrl n,Ilr.nna - 344uur-
roHa rrpr4BeAerrr,r B 114, 15). ll [3] nplrnrerr.flJrr.rcb KpzBbre pocra Bpy6errr [13] r,r

ro Errr{ ln.s 68 Tau 6rrra uau4ena ryp6ynenrr.rafl cr(opocrs Er : 2,3 xv.lc, ,tto
cyqecrBelrHo orJrr4rraerctr or Blrarlerrua 

-8, 
: 4,0 rut/c, rroJlyqelrHor-o rleroAor,I Mo-

gerefi aruocr[ep (o6a uero4a 4aror orun6xy -r0,5 xu/c) . I{aH ofiasanocb, aro paa-
JIIrrIue r[o]I{Ho ycrpalrrlrb, ecJrr{ ul{ecro [13] ucuonraoBarb npr4Br,re pocra [11], 151,



oclIoBaHI{EIe Ha rlpeArloJro}r{eHr{r,I o qr,rcrorf ilorJlou{eHr,rrt, Sarl,renanr, oAHano, qro
Ero He rrpr{BoAr4T rt cyqecTBe}rHoMy r,rsMeHeHr,rro reuueparyprr 7r.

flpo4o.rrrxafl cpaBHeHEe AaHrrnrx o xr4Mr4qecxoM cocraBe, troJryqeHHbrx AByM.s
MeTOAaI\{I4, OTMeTT,IM, STO COrraCIIe OHaSbIBaeTc.fl iIyrlIIIe, ecJrr4 paccMaTpr{BaTB co-
Aeplr{aHr,re sJreMeHroB tro orrrofireHr{ro H }fieJre3y (puc. 6). OrnnoueHr{fl sAecb cBf-
Barlbl rlperdMylqecrBerrno c paailuqr,rfluu n rry6rauax o6paaoBarrr{.fl nv:a:z;fr.. f(an ua-
Be0THO, B OCHOBe t{eTOAa I(pr4Br,rX pocTa JrexrrT rrpeArroJro}fieHr4e o ToM, rrTo Bce
{tttnfrrn {opuupyrorcfl trpu oArrr4x rr rex Ere {uauuecxux ycJroBr,rax. O4uaxo na
fiplrMepe 68 Tau ur,r y6ex4aeMc.E, rrro aro trpeA[oJro]r{eurre r{e BcerAa BbrrroJrHfler-
c.s. B sacruocru, pacqerbr rloxaaaJrrr, qro paccMorpeuur,re HaMrr JraHUur peAr(oae-
MeJIrrHbIx.aJIeMeHT0B o6paaymrca s 6oilee rny6orrax cJro.flx rr, cJreAoBareJrbHo, Irp[
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Puc. 6. Cpanueulre co4epmauuft ere-
rlreuroB a atuoc{epe 68 Tau, o[peAeJIeE-
uhlx AByMr MeroAallrr - no npr.Inori pocta
[3] u no MoAeJILI atnroc{epnr
Bce coEepE(aHfifi Aa]lbl oruoclttent'tto *(eJleaa,
CBeTJIbIMI4 Hpy}I{I(aMI,I npeECTaBJIeHLI Te oJIeI\IeH'

ff ooranue r(oropblx s [3] oqeHeuo HeyBepeHrroC MqELSc I
No 

-A[ 
Co T!

6onee Bblcortux reMtreparypax, qeM lrvrlrruyr]fieJreBa. Tlnenno rroeroMy roqr(I{, cooT-
BeToTByIotrIr4e peAHr4M 3eMJr.sM, Or(aSaJrr4ob Ha pr4c. 6 saNrerHo rrlllr(e HyJIeBOft fifi-
HUfr.

flpe4crarnrer r{Hrepec rar(xre cpaBHeHrde rroJryrreHHblx Aaurrbrx o XrrM[qec.
aoM cocraBe arlroc{eprr 68 Tau c pe3yJrbraraMr4 CMr4ra [t] nrs rofi )I(e sBeBAbr.

Tax rax gf-retu,tuur,r, .upr4MelreHHbre HaMr{ r.r ClrutoM, cytqecrBeuuo paSilrrqarcT-
cfl, crraqaJra Heo6xoA[Mo 6DUro Bce coAepmarrr4fl eJreMeHroB, EaftAerrHbre s [t],
rrp[BecT]r H Harleft crrcreMe cr{Jr ocqrirJrJr.flTopoB. oco6euuocrb MeroAr{r([ cullra
BaKJIIOqaJraCb B TOM, qro OHa 6rrra XOrrr6Urrr4pOBaHIrOft, CoBMenlarcq,eft trpr,IMe-
EeHue MoAeJreft arMoc{ep }1 HprrBbrx pocra. coAepxrauue aJreMerrra otrpeAeJr.EJIocb'
cpaBy AJr.fi Bceft rpyrrilhl nv]dufi. coorBercrByrorqero aroMa rrJrr{ rdoHa rlo HpI4BOr
pocra, rroeroMy n [{] orcyrcrByrcr oqeHnrl lg e 4.na o:r4enruor.l lru:ovtfr. Vlcxoga
Ir3 aroro, Mbr orrpeAeJrr4Jrr4 rrotrpaBHy K gl-BeJrrrquHarvr [11] n;rs Ka]r(Aofi lrvllrfivr
r4 sareM HarrrJrrr o6iqyro uorpaBKy K colepffiarrurc A lg I : - L 1g gf HaH cpeA-
Eee aprr{Merr{arecxoe rro Bce}r paccMarprrBaeil[rrM JrrrHr{.fl}r. ?IcupanneuHbre ra-
ItrrM rryrelr SrraqeHrr.E 19 e cpanuuBaJrr4cb c HarrruMu pesyJrbraraMl4.

I(ar'nraguo r4B puc. 7, nocte yroqHer{rl.a Aaur{bre Cuuta [1] oxaaarucb B cpeA-
HeM Ha 0,2 n rorapr,r$lre nrarxe lralrr{x or{eHon lg e. 3ro o6rscss.ercfl reM, qro BHa-
seEr,ie 766 IroJrlrII{JIocr, B [t] sa 200 ]t MeHr,rle, qeM y Irac. C yqero],r cr4creMa-
Tr,rqecHoro cABr4ra Ha -0,2 paSHrrrIa B lg e Arfi 6onr,uruncrBa aJreMelrroB I{axoAr{T-

Lg €""- ,

l4n f,o 7n Y 8o Ce Eu
Cr Fe Ni, Sr Zr La Nd Gd

0,2
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.a o o o
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P:.ue. 7. Cparucrure coqepmani'tit oJrerreHroB u atrlocSepe 68 Tau,

Nd ad

nairgernr,tx Crumorr [t]
rr aBToparrl,r

Cser;rrrns fipylHrlatrrr npcECTaBJrcHbI Tc o.teltelrrbl, o6rLTLIe ItoropbTx n [1] onpcleltrrocb ToJILI{o [o otrHoI"I-EB-vlt

rrrHr{tr1t. IIITpil\oBbre nrrHrIrI coorBercrBylor'oIIIlroHe t0,3 B coAepn{aulrlr (clt. rettcr)
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cfi B rrpeAeJrax + 0,3, t. e. B rrpeAeJlax xaparrepnoft omu6fiLl sHaseHlafi lg e
y Crrrura It]. Hemoropbre aJreMeHrbr norraAaror Ba trpeAeJrbl aroro unrepnaua (cnr.
puc. 7). Oguano Dro BtroJrHe o6rgcnsercfl Her{ane}Huoctbro otrpeAeireHr{fl coAepx{a-
Hufl arr{x aJreMeHToB BcJreAcrBr{e AByx rlputrl4u: rn6o AJr.g Hr{x oqeura lg e no.rly-
qeua roJrbno no o4uoft-AByM Jrr,IHI4r,u (Sr, Nd, Eu, Gd), nu6o co,qepxaHl{e HaxoAIa.-

Jlocb rro AocraroqHo cuJrbHbrM nuulrRli:, rge orHocrrreJrluo BeJIITHa porr paamauraft
s Wx, Et u 1(Sr, Ba).

,{ra cparueHufi ToqHocrr[ olpeAeJreHr{.a xrrMrrqecnoro cocraBa 68 Tau rrailru
ra Cntrron [1] neo6xogr{Mo orlrerrrrb, qro y l{ac: 1) aua;rua-ocHoBaH Ha cnearpo-
rpaMMax c 6o.ree Brrcoxoft 4ucuepcueft (n ocnonuou 4 tr6 Alum, B ro BpeMr{ RaIt
y Cmura I u t8 A/uu); 2) onno,rnen 6onee crporuft ot6op finnuit, 6;reuguponau-
rrbre Jrr{Hr{r{ He paccMarpr{BaJrr{cb; 3) upnrvreneurr 6onee roqHble MoAeiII,I arruoc{ep;
4) mctontaoBaua 6oree roqrra.E rlreroArrxa .pacrreroB (n uacruocu{, coAep?r{aur{e 

-

aJreMeHroB otrpeAeJrffJrocb rre [o Hpr{BErM pocra, HaH B It], a rro [roAeJrr{ aruoc{eprr
r{r{ArrBr4AyaJrr,Ho AJr.s xaxgofi c[exrpa.JrbH ofrr luuuru) .

5. Cpanuenue c aBoJrroquoHrrbrMr{ pacrreraMu

flo uafi4enubrM BuaseHmanfi Ts6fiIg g Moxrrro or{erfirb Maccy M, panuyc R,
cBeTr{Mocrb .L u roapacr f anee4rr. ,(.ra aroro Mbr rrpr{MelrltJllt Aarr}rbre eBoJloqr4or-
Hhrx Bhrrrrdcreuufi [16]. flonyueunr,re pegyJrbrarbr upeAcraBJregbl s ta6n. 2. Cna-
araJra BeJrr{rruuu M, R, L vt t 6wnm o[peAeJreHbr trpu coAepmaEuu relns Y :
: 0,265 r4 coAep,fiagrru rf)fteJrbrx DJreMeHros Z : 0,025, coorBercrBylorqux trep-
BouarraJrbHoMy xrrMr{qecxorvry cocrany Connqa t171. B px4e pa6or (cu., uaupu-
uep, [18, 19]) grs BBeBA cnouJreur,rx fraagrr, r(oropoMy rlpr{rraAJlexu:r 68 Tau,
troilyqeuo coAep)fiaur(e MeTaJIJIoB aa 0,2 n rorapu{rue BBIrIre, qeM nJIfi Cornqa.
Eclu 4ouycTr4Tb, xrro y 68 Tau Hasarbuoe coAepxarrrre rfl?fieJrbrx aJrerlrenToB
(nxlrcuar C, N ra O) taxxte 6rrno ynenr,rqeno Ha 0,2, ror4a HylnHo tpmnars Z :
: 0,04. Hax nu4uo ras ra6r. 2, saneua Z : 0,025 sa Z : 0,04 uaro troBJrr{.EJra
Ha oqeury M, R, L tt t; lrBMerreHr{fl ofiaaaJrrlc}, cyrqecrBeHuo Meubme ouu6on
olrpeAeJreHr4.fl arlrx BeJrrrqr4u. Ornaerrrlr, qro ocuoBnofi nxna,4 s o[u6xu ana.renuft
M, R, L:utsnocur HeorrpeAeJreuuocrb sIg g, B ro BpeM.s r(an lreroquocrb rropflAr(a
-+- 100 It o tenrueparype 764 MaJIo cHaablBaercs Ha peByJrbrarax.

Couocrannenue nafigeuHoro paAr{yca -R c MoAeJrbro arrvroc{epnr 68 Tau trona-
ablBaer, qro reoMerpr4qecnafl ToJrrr{r{Ha Boubr Me}I{Ay otrTuqecnuura rny6znalru
T60oo : 10 ra rooo6 : 0,0001 cocraBJrser Bcero Jrlrmr,0,3% pa4rayca. Taxulr o6-
pa3oM, rrpor.fl)r{eHrrocrr aruoc{epsr 68 Tau oseEr MaJra.

IzIa cpanuenr{.rr c aBoJrror{r4oHHbrMr,r rpexaMr{ cJreAyer, qro BBeBAa 68 Tau yxe
trporrrJra craAr4ro repMo.sAepHoro ropeunfl BoAopoAa B .f,Ape. Ceft.Iac Ha Ar4arpaMMe
Iepqruupynra - PecceJra oua HaxoAr,rrcfl B HaqaJre cBoero tryrl,I B o6nacrr Hpac-
Hbrx rr4fauTon. BogopoA rrpoAoJr)r{aer roperb B cJroeBoM ucroqll}Ifie.

lIa ra6n. 2 nuguo, rrro Boapacr 68 Tau or(aaaJro.E BaMerrro Merrbrrre BoBpacra
t = 700 MJrH. Jrer, uaftAenuoro AJrfl cr(orrJreuraa fuagrr. O4nano paailuuue opaB-
HrrMo c omu6nofi onpeAeJreHrra 1g t. flo-rugulroMy, Moryr cyqecrBoBarb tr co-
BceM MoJroArre Am-anea4rr. Hauprauep, BBeaAbr Droro rr{tra o6uapyxeubr B pacceflH-
Irbrx cKolrJrerrr4.Ex, BoBpacT ltoTopbrx cocTaBJr.f,eT HecKoJrbrto MlrJrJruorroB sJrv. Ae-
c.ETKoB MtrJrJrrroHoB r'er (cu., nanperuep, [20]).

Ta6nnqa 2

Macca, paArryc, cBerrruocrb rr Boapaeraree4rr6STau, otrpe[elleHnsre AJrf, Aryx au,atalarz.fiZ

NrlMo le (n/nO) ts (LlLg)

0,025

0,04

2,5 +0,3
2,7 t0,3

0,5410,10
0,56+0,10

l,9l *0,22
4.,95x0,22

8,62+0,15
8,66+0,15

3,5

3,6

81

89

420

460

IIpEMeqastIe, Mo, Eo , Lo- cooTBeTcTBeHHo Macca, paAldyc rI cBerllMocTb CorHIIa.
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6. Ocuonirr,le pe;JyJrr,TarLr

1. I{a ocrrore }roAerrefi arrroctlep }typyua l2l rus Am-aues4tr 68 Tau no-
ryqeIII,I c.IIeAyloqi.Ie 3IIaqerll,Ifl a$r[ex'rr,rulloii're,rrneparypr]r r{ ycnoperrr4.rr cr.rJrbr rfl-
?riecrr,r: To,i:9300 -l 100 H, lS g : 3,75 + 0,15.

^ 2. firn raparrerpa uraxpotyp6yJre,rr,rocr]r ,afi4euo Et : 4,0 + 0,5 xu/c.
Orl'teueuo, uto orcyrcrBlle AocraroalHo olrJrbirr,Ix ;rr,rnr,rr,i rleraJrJroB B cne11Tpe
68 Tau He IroBBoJLrIer oAHoBHaaIHo peur,rrb Boripoc o rocroflHcrtse cxopocrr.r lrr4r(-
poryp6yneurr.rocrr{ n aruocrfepe.

3. Oupe4e,ueno coAepiriatue 21+ oJrelrcHrots. 3oea4a 68 TaLr, rrax ona3aJrocE,,
IlMeer rloBr{IIreIIIIoe coAepirta}rr,re r[eraJrJroB, rrpr,rqeNr r,re6trron ]l cpeAHe]{ pacrer
c yBeIr4qeHr4eM aToilrrrolo tseca.

4. IJe noArrepiriAen 4e{r.rqur narrrrIr,rfl r,l cxarrAr,rfl, nafigeunuit n [3] uo Hpu-
BLINI pocra. I-Iarurt ltalrHrrre r,r peayJrr,raru,r Cur,rta Il, Lz1yrragrrrBaror Ha ro, q.ro Am-
38eaA6r c rel,rreparypa\{r{ Zr* } 8500 }t rrrrerc'f coAepniaHr,re Ca r,r Sc, 6;rrnsgoe
H Cofl[erruor,ry SHaqeHr.rro r.rJrrr AaTrie npeBbrr]raror.(ee er.o; 4eSr,rqr,rr ]ric Drr.lx aJre-
I,reHToB xapanrepel{ JrI,Irxrr AJr.rr orr.IocI{TeJrbrro xo.rroAHErx Am-aees4.

5. flonaaauo, rrro or{enr{r,r xrrrrr4arecr{or.o cocraBa, rroJryalerrHl;re u Il]] no Kpr{-
BbIx[ poCTa, cI'IcTerIaTI{rIecfiLI SaHI,IiIierlr,r. OcrrogHarr IIpI{qI{IIa DToro BaHJIIoqaeT-
c.fl B 3arrr47r{eHr.rr,r rerrleparypi,r noa6y;H4eur.ra. Hporre roro, SAecb cLttpaJr poJrb
LI TOT IIeAOCTaTOT( l[eTOAa Hpr,rBr,rx pocTa, aITo ts HelI r]ceNr cIIeHTpaJrrrrlr;r]r Jrr.rHr4flNl
flpl,rrrr{cbrB aloTcfr oArrr,l rr Te rrie ycJr o B r.rfl B o 3}rr.rH rro B e rrr4_fl .

6. Ilyrerr cpaBHeHr.r.s c EBoJrroqrrorrrrtrllrr,r pacqerarfr,r [16] nony.rer{6r oqerrxr.r
Maccbrr paAl{yca, cBerr{r[ocrr,r r,r Boapacra 68 Tau. Tla,r,rerrenr,rr ts repBorraqaJrbHoM
coAeplliaIrIrI4 TfliIieJIbIx D,[exIeHToB Z rr.ano B"rIr,rflIor ]ra Brraqerrr,rr arr4x BeJIr.rrrl4H.
rJo-or.r4r.ruo,uy, B rrApe r,rccJreAyerrort aree4r,r Beorr BoAopoA yiNe BsrropeJr rr BBeBAa
HaxoAr,ITC.tr B rrarra.rre fiepexoAa H cTaAr{r,r HpacrrLrx rr,rra}rToI].
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OIIPEIEJIEHI'IE 0OOEI(TIIIBHbIX TEMIIEPATyP'
YCI(OPEIII{TI CMJTbI TffITECTII

m TIAPAMETPA METAJITITIHOCTm [O3[HI{X 3BE3[

HAocHOBETAHIT;,T^0.H11-;1ryIIEHrII{aHEPrI{rI

B. [I. ByPuaurer

[rm 297 3Be3A nJraccor F - M, r{MercIqux AeraJILIIbIe I{pI4BBIe pacflpeAeJleHl{fi aEepIuI{.

B CrregTpax, O[peAeJIeI{bI s([seHturrrre telr6dpatyprr' yC(OpeHIIE CIIJI6I Tg)fiecTtr Ha IIOBepxHO-

ctr. B Her(oropbrx cflyqaEx rrpoBeAerra oqeIIRa IlapaMerpa [Fe/Hl' TosHocrl [oflyrlaeMlrx 3I{a-

qerll4ft CpaBHtrMa C AOoTIIIaeMOTt [pII IICIIOJIbBOBaIItrII yAKOrrO1rOCEEIx {OtOrvrerpUueCHI{x CnCTeM'

EFFECTIVE TEMPERATURES, GRAVITIES AND METALLICITY FOR LATE-
,TyPE STARS BASED oN THEIR SCANNER oBSERVATIoNS,. by V, I. Burnasheu._

'The effective temperatures and surface gravities f'or 297 stars have been obtained on the base

.of the energy distribution in their spectra. In some cases the ratio [Fe/H] was also estimatecl'

A."rrr*.y o"f the values obtainecl is comparable lvith that attained using narrow-band photo-

.electric photometrY.

B UOClegnr,re IoAbI IIpOBeAeHo sIIaqI4reJIbIIOe qI[CJIo Ha6ilIoAeHuft aneaA uoag-

ftI{X CtreI(TpaJIbHbIx I(JIaCCOB B paBilI{rIH},IX yBI(OI-OJIOCII6IX {OTOMSTpIIqgCH1IX CI4-

"cTeMax,.ocylqecTBJrerrHbrx fiar( c IroMoII{bIo nntep{epeuqIIoHIILIX CBeTO{I4JIbrpoB,
.TaK rr c troMorr{bro 

"""*rpo6oroMerpoB. 
BonrmuscrBo rlpllMelr.EeMbrx {oroMerpr4-

qec1r,r)i CrdCTeM trpeAgaSgaqerlbr JII{Itrb AJIfl oIIeHK1t ctrel(rpaJllgoro I(JIacca I{ cBe-

.TrrMocrn SBeSA rrosAr{r4x KJraccoB. Ho cyrqecTByroT r4 rreMHorr{e {o:rouetpuuecHr're
,ctrrcTeMbr? rrprdroAHble AJIff OqeHRr,l COAepffialIlI.E MeTaJIJIOB B SBeSAIIbIx aTMoc{epax.
.ouracanrae cBoficrB rrer(orop1rx r{3 r{r4x rIpLIBeAeHo B Mouolpasulr crpafixtl4ca It]'
oruerralr, qTo MHOrr{e r{3 rrprlMeHfleMBlx ysItOuoJIocH_LIX CugleM o6na4aIor o[pe-

.,qeJrerrr{brMrr rreAocrarr(arvru: ire6onnuofi- uponuqarcnr,eft cufioir r43-3a MaJIoft Ixl{pr4-

Hbr fipIIBbIx pea$quu (nerrr6pn4xcga.s {oroMerpl'Ig) -IIJII4 
I4cIIoJIbaoBaHI{eM crarllc-

-Trdrre;Kofi BaBltCIIMocTI{ I{}ITe}IoI{BIIocTI4 uoJlocbl CN ot CoAep}I(aHII'fl MeTaJIJIoB

.(cucreuu DDO u lu.ntgeuxeprra). Itporue roro, cyIqecrBeHI{BIM HeAocrarKoM yBlto-

Ioro""ot Sorouerpu,r c troMorqbro Ha6opa rrlrrep{epe,qr{oHHbrx Su,rr:po-r
-flBJr.EercErpyArrooTbBoctrpotrBBoAIIMocrlltKpIIBbIxpeaRquucl4creMbl'Bo-trepBblx'
Ba cqeT rrlrcro TexrroJrorr[qecnrrx rpyAHocreft uBroToBJrerruff +uJIBTpoB c roqHo Ba-

;qaIIEbIMI{I(pI[BbIMutrpoqycfiallllfl,Bo-BTopbIx,uS-BaIIBMe}IeHu.fiI(pIIBbIxIlpoflyc-
lirrrr {u,Lrpou BcJreAcrBr[e rrx crape,r{.s rn ueMeuegufi Brre,,geft re]vfireparypbr.

Or eroro HeAocra;Ha cBo6oAeE m"rapoxo pac_rlpocrpa*e,Irbrfi MeroA {otoanerr-
pnqecHoro cRaHlrpoBalrrrfl ctreKTpoB 3Be3[' c uouoq,rro cHarrepa B rrpl{rrquile

BoAMolr{}Io ogyuIecrBl4rb JIIo6yP MHoIoqBerIIyIO SoroMerplar1ec11yIq OI{CreMy c IIa-
, 6opor,r ror oc ; qe,rpr{poB a,Hbrx rra xapa*rep,bre oco6e,Eocrr,r B ctre1rpe 3Be 3Abr.

i1-o'*"*""r"' u o'6lacru MrrnpoaJreftrporr{r(u r4 Br,rsncJrrrreJrbuoft rexrrur(r{,

a Tar(ffie rro.flBJreHrre MHOTOT(aHaJrbHbIX CBeTOIIpUeMIIIIIKOB IIOSBOJI-flrcT HaAeflTbcfi,
,qTo co BpeMeHeM ctreKTpo{oTorlreTpr4rlecHtre ll3MepeHld.fl IIap.EAy c IIoJIyqeIII'IeM

BBrcoKoAr{CnepcI4oHHbIX clle1Tporpa}IM I4 Mgolofnernoft mupoHoIIoJIocHoft Soro-
Merprdeft "r*riyr 

oArrr{M I4B oc}roBgbrx MeroAoB rrccJleloBarrras. C aroft Toq1trd 3pe-

;r;t;; raruercufuftcs-ru6rrrolur"JrBrrbrf,r 1lareptraJr Aaer BoBMolr(Hocrb paapa6or-

nu u"eo6Xo4rrMbrx MeroAl{qecfiI,Ix pe1oMegAaqvtft Ailfl oIIpeAeJIeHufl lle11oropblx

BBesAlrbrx xapaHreprrcrr4H. c Apyroft cTopollbl, xorfi qII0JIO 3Be3A' AJr.fl l(Oropblx
,cre11rpoc11orrrrqec6rrMrr MeroAalru olpeA;eEbr a{$enturuaf reMueparY9a T",

ygfiopegr{e CI{JIbI rfl}I(ecru Ha troBepxgocrvI Ig g ra'xu}rusecxl4ft cocraB, 6rrctpo

JBeJII{IIIIBaeTcfl,Bcex(eocTaeTcflaI(TyaJIbHbIMIJI.flMIIorI4xfrB]ll1|x,Aa}ItecpaB-
HIlTeJrbIro flpnfix, oqerrKa aTr{x fiapaMerpoB. oco6euno pro or}Iocl4rc.fl.H BBeBAaM

IOmuoro IIoJIyIqapI{.s, Ha6ilIoAareJlb}Iafl 6asa 4ln I4cCJIeAoBaH118 KoTopblx 6rrra

:HeAo6rarorlHo paBBuTa eII{e Ao HeAaBHeIo BpeMeIII4. Mext4y TeM IIMeIouIIleCfl AaII-

,"i" ,roruornro'lr uoryur.rrb AJr.fl rlrgorrrx BBSBA rrpeABapr4TeJrbrrbre oqeg6r,r 3Tr4X Be-
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JrIrqI4II, noTopble MoryT cJIy)fiI{Tb B fiaqecTBe lrcxoArrbrx Ar.s 6oree rog1oro alraJrrr-
Ba c rroMorr{blo ctreHTpoB BBTCOKOft Arrctrepc[u, [oryqaeMElx Ha HpytrHBrX TeJre-
cfiolrax.

B uaueu pacnop.Erfielrl4ld rrMeJlrrcE.AaHHbre o_AeraJrBHoM pacflpeAeJreuur,r ogep--
rlrrr B crleRrpax 6onrmoro qlrcJra aBeBA, ouy6.nuxonanurr6 n raranorax Vrai-
crporra [2], Xapurouora, TeperqeHxo rr ]tnrraeBofi [3], a raxxrel *rruro". roxrr{Brx
BBeBA' troryqeugbre 9urzftcrofi acrpo{ugusecxofi axcrreArarlrrefi AH cccp [4],u qacrurrHo.. ory6runoBaHHBre cu_exrpo{orouerpr4qecxue AaHHbIe, uoilyrrerubre.n }tpnrucxoft o6cepnarop,w [5,6]. Iloc.rre trpoBeAegrr.rr couocrasre,uft arux
I(araJroroB r,r coorBercrByroqrrx pe4yxquft Becb uMeroqzficx uareprat 6rrt zc-
troJIbBOBaE [rr.ff rrocrpoeHEfi cBO[r{OrO ClleRTpo{orouerpzqecfioro Hara.nora [7]-PeAyqzponalr,ble r( cucreMe fiaraJrora IoE(Hbrx BBeBA AaHHbre rrpegcraBJrglor

KO III
KO III
K5III
G8 III
KO III
G9II-III
K2IIIp
GB III
GO IV
I(3II
I(0 p
KO III
G5p
X,I2II -II I

co1oft BHaqeHr{fl tg {^, ,spur r.rHrepBarr 25 A, npuneAeHrlr,re H cneHrpaJrbHoNry
paSpeueEr4ro oHono '/b A 3Ha.reHn.s }roHoxpor,rarrasecHoft ocBetr{eHHoctu 81,
orHecerrHble r( r4HTepBaJry AJrrlrr rotn 1 cil,r, Bbrpa5{eubr B 3pr.c-1 .cl.r-2. I(ara.rror
SarII4caIl Ha MarHl4rEr,rfi glrcH r{ c_oAep}r{rtr B qrdcJroBor,r rrz4e-1365 cle1rpoarrepre-
rrqecHux Kpr4Br,rx B r4HrepBarre 3200-7350 A u.ns 1012 eseax. (,(.na uexoropux
3Be3A rrMeJrocb rro 2-3 xprnnr,rx, olpe_AeJrelrHr;rx pasHbrMr4 artopal,rra.)

Eorr,ma.s qacrb BBeBA-HaraJrora i4J , ,prnororo Ba ocHoBy rrprr cocraBJre,rdr,r
cBOAHOTO HaraJrora, HaxoAr4Tc.tr S IO;nnoI,r [oJrymaprrr4, rrosror,ry A,u.s qe.nefi xa-
rz6ponxu 6r,rnra upoaeAeubr AonoJrur{reJrbur,re arrrr,rpo6oroon"rtrirn""*rae ua6lro-
EeEfr.tr HecfioJrbKI4x SBeBA c trrBBecrrrbrMr4 xapaHrepr{crr4naMrd. Cuextpa.nrur,rft 4r,ra-
rra3oH - or 3200 uo 7550 A, pasperreHrle o-r,o.rro 30 A. flpoqegypr,r-na6nrogenufi,
o6pa6orxu ra a6conrornoft xa-nlrdpoBnrr Br,rtroJrrreHbr Merogorr'$iraurrrrrrourro#l
:I.SIpqqoroMerpr.rrr, rpalrtr{r{oHuo 

-rrpnrreH.aeM},rM 
B Hprrucxot o6cepearoprara

lo' dl. AocoJIrcTHbr[ craHAapT - a L5'1, pacnpeAeJreHrde EHepru]r B crre6rpe r(o-
topoft B3-ET0 corJracno [31. Culrcox area4, Henoropbre cBeAeH]i.s o Hrrx rro AaH]rbrMHaraJrora.spHrrx enea4 BS [9] upraae4eurr s ra6r.-7. fitn rarx[ofi 3Be3[br yHa3a-
HbI: ee fiop.frAr(oBr,rfi nolrep IIo HaraJrory BS, HaaeaHr4e, Koop,qr,rraru 4rx 2000 r.,
crleRTpaJrr,Hrrfi xracc sp, aneagHas aerr,rsrra v u \:[,crro rra6rronerrufi ,.

floqrr{ necr, na6.nrogarerrur,rfr NrareprraJr noryqeH B reqeHr,re lgTT-lg7| rr.n rtpunrcxoft acrposuarauecxqil^o6cepuuroprr. t".*rpo6ororrerpr.r.fl 6apraenoft
sBeaALr ( 9u, rpoBeAerra n lg73 ". n nepuol pa6orr,r'r*creArqin, AILCCCP
B '714l1fr,. AAHHbIE O PACIIPEAEJIEHI4I,I 3HEPII,II{ B CIIEI(TPAX 3BE3A IIPI,IBOAflTCfl
n ta6n.- 2. Wt' xaxr4oft anea4rr EaHbI cpeAur{e r4a HecHoJrE,Hr{ri orrpe4er^eurft ana-qeHr't.fi. lg ExLrpe Ey Bbrpa,fieHo B apr.(,-i.cM-r, orr,raarrrrc r( r4HTepBaJry AJrr,rH.nonu I cu. Itpoue roro, yxasaua ouu6xa cpeAHero, Bbrpa)rieH'a.rr B eAr4,r,rqaxTperbero SHal(a rocJIe Sanxroil, x apanrepldBylorqa.fl BHyrpeHHroro rosHocrb r(ara-
I^oI3, pl"oc.fr-qa-frcn r(- cnenrparrbHbrM rrHrepBarrarr: 3200-3400 A (o,). 3400 -rribu A (o'r), 3650-4000 A (o'r), 4000-6800 A (o*), 6800-7550 A (,i"). C"o*-
TpaJISIroe paape[reHrze rroJryqeuHBrx r.ra rra6.rrro,qeurft rn npllrogrri,rrbrx i' 1a6n, Z
,1,4
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.AaHHhIx - onoJlo 30 A. A6coJrlornas naru6ponma rrepBuqnoro BBesAHoro crag-

.qapra a !iYr, trptrEflrafl HaMr,r fie_p-loEaqarbHo n uepuog na6nro4enufi, 6rua n"r-
rrorrueua xapuronouDrrl r( Ap. p.19!8 r. B 1979 r. Xipuronoan* 6"rra ,porrn.r*
rroBa.E nanu6ponma_-oa Lyr [101. IlepexoA or crapoft ctrcreMBr <Xap"rouor-6a>
n nosoft cr[creMe <rXapurouos-79] nerfio ocyqecrBJrfierc.fi tryreM u-pu6anneuza
n cnenrpo{oroMerpuqecnrrM narrunrM, rroJryqennbrM B crapoft czcreire, se6ofir-
rutrx trotrparox [10]:

Ar, : lg 81 (Xap-79) - lg E1(Xap-68).

Ha puc. I upnneqeu_rq_rpaSunu cpeArero pacnpeAeJreHrrff a,eprur( B ctreftr-
pax sBeB[ ftJraccoB G8 III u K5 III [11], trocrpoegrrbre tro [aEEbrM cBoAuoro
r(araJlora. Vxaeanrr Hexoropbre cfle(rpaJrbrrrre ooo6ennocrtr, qaoro trctroJrbBye-
MbIe npu nraccr{nnaquu. B nzntneft qacru ptrcyuna cxeMartrqecnr( rroftaBaghr
rroJlolr(eEtr.E rleHrpoB rloJroc rI I4x rloJryrtruptrEbr [Jrfi EeHoropErx yBr(otroJrocEbrx
oucreM, ctreqtraJrr,Ho paapa6oranHBlx [JIs Uqneft clefirpaJrbrrofi n.rraccu{uHaqutr
troaAHrrx BBeBA. ,{ae ua Hrrx, ctrrcreMn DD-O ll2lu lu;rrgennepna t131 (Gild),
ocyrqecrBJreEbr c unrep{eperqr{oHEbrMu {u.rtrpaun, rroJrymupEEbr norophrx
opaBHtrMbr co- cner(rpaJrbHbrrr pasperrreHr{eM cBoAHoro fiaraJrora. Are gpyrue'
cr4creMhr? crrcreMa curaupa4a - Tefttopa t141 (ST) rr cr{creMa Bunrrruca 

-1151

(WiJ)': c uoMorrlbrc clleHrpoMerpoB tr uMelor cIIeRrpaJIbIIoe paapelnerr{e oxoJro
15 A. Cnentpo6orouerpr4qeoxue AaHrrbre, c o4uoft croporrbr, B cpeArreM trMeror
Merrbrtryo roqHocrr,? qeM [oryqaeMbre c rroMoqblo yBltorloJlocHofi sorouerputr Ba
crrer MeHbrrrefo BpeMeEu ua6nrogeur[.8 B orAeJrbnoft roqre cuexrpa, uo, c fipyroft
oropoEr,r, 6onrruoe .ruclo'ro.refi B rirccJreAyeMoM crrer(TpaJrbEoM Azarraaoue rroBBo-
Jrfler HaAe.arbc.fl rroJryqnm 66mmraft o6reu un{opuaqur.

Ha ocuose Kpurr,rqecxoro paccMorperrrr.fl cnoftcrn uMeroquxcr {orouerpuue-
OHIIX cllcreM' a raKrl{e .BbICoHo[IIc[epctroHHbIx CtreHrpolpaMM AJIS BB0BA tro3A-
nrix cnentpaJrbublx r(JlaccoB 6rrnu rrr6parbr rpu rpylrrBr qBeroB ,qJrfi onpeAeJreurrg
es{exrunnrrx reMrleparyp 7", ;rorapu{uuqecfiEx ana.rerufi ycnoperrrfi cnJrbr
T.fl)r(ecrr4 Ha rloBepxuocru lg g rr orHocureJrbrroro-co4epx(arrrr.fi,xre.nesa tFe/Hl .
B coorsercrBmvr c fipeArorfisnnofi Crpafixtzcorvr [1] repMtrEoJrorneft nog qBeroM
,6y4elr rrour4Marb uo.nyuennoe ua na6ircgeuuft anasenze lg E1 B fiarroh nr""u
BOJrHbr, rrr6.paunoft Ann o6paaoBaElr.E coorBercrByrcqero rrHAer(ca. B nepxneft
qacrr4 puc. '1, crpeJlr(aMr{ yr(aBaHbr AJrr{rrbr aotn nrr6paHEblx r{BeroB, rrpfiMoyroJlb-
nunn o6oanaqaror c[eI(TpaJIbHbIe uHTepBaJIbr, IJI.fl noropbrx BbrrIEcJreHbI grraqe-
Hu.E aKBuBaJreHTHbrx lrrupralr crrJlblrbrx 6;reu4 rroJloc u nwanrfr:

1,t

w (?",-:-l",) : i (W ),, + W - nx,).zs
L

(urar znrerprrpoBaHr{fi paBeu 25 A).
.(na nanu6poBnl{ rrrrgexcoB, o6paaonaunbrx r4B orux rIBeroB rr ar(Br{Ba;rerrr-

Irblx rulrplaH, BB.f,rbI AaHHlre ze <<Haranora oupeAelreurfi [Fe/H]r), cocranreEroro
Hepenr ge Crpo6enr r gp. [161.

Peaynr,rarrr orrpeAeJregrrr- T", lg g r ilapaMerpa [Fe/Hl AJrr BBeBI HJraccoB
F - M cyMMI,IpoBaHbI B rIocJIeAHrrx noJroHHax ra6n. 3. B uepnrrx rpex r(oJrou-
Hax Aalrbl HoMepa uo BS, EaaBaura.fl r,r ctrexTpaJrbrrbre r(Jraccbr BBeBA, BB.flTbre uB
naranora BS I9]. B uerneproft [prdBe4eubr rrpr{rrflrbre BHaqeErr.E Ay - Me}T\-
SBeBAIroro [orJrotqeHr4.a B BrrayaJrrgofi o6nacrra. B u.aroft RoJroHHe o6oeuaqerrr
r{cxoAHr,re cuexrpo{oroMerpuqecHue HaraJrorrr: X-xararor Xaprronoaa
r,I Ep. [3], rf - srarr.rficxraft nararor [4], B - ua6lroAerrr4.E, B],rrroJrrreHgrre n ltpr,ru-
cxoft o6cepBaropr,rrr.

,{ra oupe4eJreur4fi a{{eHrr,rnnnx reMrreparyp BBeBI 6ut npunxr r,rHAertc

T :0,5 (lg Eunuo * lg Eurrr) - 0,5 (lg Eunuo * lg Zooss).

Nlexaaea4uoe [orJrorqenue 6oree Bcero BJrrr.Eer Ha BeJrr4qrruy groro urrAen-
ca T. firn yqera MeE(BBeaArroro [orJroqeHu.E Barrra cpeAu.Efl KptrBas Vur{op4a,
ta6yruponauuaa Crpaft)r(rurcoM ra Cnugepcxene [17], HopMrlpoBarruafi [Jrff rrorJro-
qeHI,Ifl B Brr3yaJrbr{ofi o6racrlr cIIeRTpa Av :1*. OupeleJreHrre Av EJrfr ftoHHper-

20
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Prrc. 1. CpoXnrre IipItBbIc pacripeAeJlel]IlrI sLIopILII,I B cllelirpax aneag GB III r I(5 III

Vnaaanrr AjrrrHLr BoJrlr lllcrou, nlr6parrHbrx nrrl oirllctrcrcrll{rl OrcHA Tc, 1g g u IIie/H]. fIIlfiMoyrorbHilt{II -
fioroHerTrrFr rrlurrii t,t noJoc. Arfl lioropblx tsbrrrrrorcHa cyilINrapHatr DHBlrBaJIeItrHafi IrI{pIrIIa. Bllttay nortaaa-

Hbr ng-trO4iclrrrir qCHTpOll rr ro.tryuitpt{}Ibl trOJrOC IIOIiOTOII;IX 0OTOMcTpI.ICCHIIX Cl{C'ICl{

0e
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Pnc. 2. Iia,nn6ponta re]tneparyprloro
rrugenca 7
Patrtr,rlIIt BlIarlIiatIII o6o:tta'lotrrt 3BcllILI pilll llllalltblx

IiJIACCOB CBCl'II}IOCTIl

0e

/,4

/ro

0

Pr,rc. 3. I{anrl6ponrta
r.rnTlcnca trZ

06ogua.rctIrrI TC ]I{c, aITo

100 200 tt/

reM[eparypEoro

Ea pltc. 2

rrbrx 38e34 rrporrsBo[r{Jrocb B SaBr{cr{MocTId oT IIX IaJIaI(TI4aIecaIrx HoopAI{HaT IA

Tpr{roIIOMeTpI4aIecHI4x IIapaJIJIaHCoB,. tsB-flTLIx I4B I(aTaJIOIa .E-pItI4x BBeBA [9], -IIpI4
ulnroqu napr u ra6nrq'Hexens [tB], iprarq,*epaJllAa tl9lu 11uYAl[20]. I(an
r,rBBecrrro, eiHoH r\{e1RaBeBAHoro florJrouleHlrg B pa3rllsHbrx o6nacr.gx lalaxrlrnu
,*"L, paa.nuuurrft Br4[. B cr.fllvt c TeM, qTo B cBoEHoM KaTaJIore co6paubl AaIIHbIe

trJrrr apfiI,rx BBeBA, uBryrrerllle OT I(oTOpblx MaJIo ZCHa)I(eHO NIeX(3Be3trIILIM IIOIJIoIqe-

rrr4eM, cJre^yeT ox([Aa;b, .rTo ornu6Ra, B'IBBa]IHa.E IIpIIMeIIeHTteM CpeAHefi l(ptrBofi,

r{aJro rroBJlrr.fler rra floilyxlaeM5rft pesynr,tat. 
2L

46

aa
a



Ha puc. 2 uoxasag IoA r{HAeHca T a BaBrrcrrMocrm or @": b}4)llr. \Irr{xanr6ponouHbrx BBeaA. Ssaqesrs o, na.rrrr rro AaEHbrM *ur"uoo"u rrol. flr_
EbIMI4 BlraqHaur o6oanaqeHbr SBeBArI paaJrr,rqHhrx HJraccoB cBerlrMocrr{.'g"u"*;,7, ornocarql4ecE K BBeaAaM, AaHHbIe o Horopblx rrMeJrucb B paaHhrx r.rcxoArrbrx
cuexrpo{oroMerprrqecxrrx (araJrorax, coe[ureubr orpesr(arur,r 

-upnrn rr". g"il;;_
rla arr{x orpe3HoB Aaer rrorr.flTrle o roqlrocrr,r AarrHbrx 0BOAEOTo KaraJrora, a cJre-.
AoBareJlbHo' u o roqEocrr[ oilpeAeJr.fleMblx sHaqenr,r,f a{{errurnofi reMneparypbr,
B cpeAHeM cocraBJlffroqefr. 750-200 It. flo4o6nufi cnoco6 or{euxr{ rraAe)firrocrrr-
loilyqaeMbrx pesyJrbraroB 6y4er rdcnoJrbsoBarbc.E' rraMr{ rr 

'Ha 
rrocJr;Ail;i;;

rpaSuxax.
flocHo.nrny [pI.MeHeHHafi MeroAur(a ysera ,r,rextsrea4noro trorJrorqeEufl ueco-

BeplrreHHa xot.s 6}[ rloroMy' rlro ocHoBaua Ira rpuroHoMerptrqecfiux rrapaJrJlal(cax.
I(oTopble, KaK ITBB0CTHo' OT.srOqeIIbI SEasuTeJIbIrbIMU omz6xauz, rb 6rrto 6rl
?r(eJIaTeJrbHo r{MeTb fiolroJlHr,ITeJrrnrtft, He BaBl,rc.fftrIraft or Me]fiaBeBIIHoro trorJrome-
rrr{.8 trapaMerp AJrfl orlpeAeJreHr{x a{Serrunnofi teuueparypbr. B na.recrse rar(oro.
IrapaMerpa 6rua nu6paHa cyt{[{_a DxBrrBaJre^HTHr,rx muptrH [Byx ctrJrbgux 6ter4.
nuaafr- rr roJroc: n pafione ?,"?\3675-4025 A, nxlronaroq.fi no.noc, cN, """r?:H z K ca II n MHoE(ecrBo nururfi rvreraJrrroB, r( n paftone ixgoz-s-a?so i, ;;:
uaroqefr troJrocBr TiO u JrrrHurr MeraJrJroB. Ha prac. B noraaan *ror6poro-r"rrrpa{m rru4exca

W : W (3650 +- 4025) + W (607b -+- 64b0).
ll(zprar ctrJrorrlEa.E fifrmufi. coorBercrByer BBeBAaM rfiasnoft trocJre,qoBareJrb-

rrocrm (lg g.= 4,5), E(upHaE mrprrxoBa.E - cBepxrurauraM (ti'J= i:bt-
C 4ocrarouuoft roqnocrbro artr BaBucuMocrrr MolnHo rIpeAcTaBzTb orpeBxaMu rrpfl-.
urrx. 3a cset 6oree Etraltoro ctrenrpaJrbrroro paBperlenufi. n cB.E3arrgoro c arfiM.
troHrrlr(eElroro ypoBEfi RBaBtrr(orlrrrHyyMa e xpaftunx roqftax uaMepfleMbrx.6neu4
nwmfr. rr rroJroc rrEgeficbr W gxa BBeaA fiaraJroia XapurouoBa E Ap.-tB] , .pul""#
uMelor Merrbrtryro Berl[quHy rr coorBercr3ypJ 6otee BbrconEM a{{enrrnuurrr_
reMrleparyparvr. ?InguazAyaJrblrbre Blrarreurrfi W Nts. BBeBA r(araJro"u 131 ", "ur"--ceHbl Ira rpa{uxe, JIrImb rounrdMlr JrtrHrr.flMu tror(aaanEr coorBercrByroqrre cpe4grrg
BaBUCrlMOCTtr. \ltfi. BBeSA fJIaBHOft nOC;reAoBareJrbuocrlr r[ cBepxr14ralrro-3.

conocranteHue sHaqeHmft'7", iloilyqeHHbrx c rroMorqbro zrrAeHcon T a w,.
rroHa3arro Ha plrc. 4 gnn sBeBA rrcxoAHr,rx r(araJroroa [4-61. cpe4naa ,or"orrr-
otrpeAeJr.EeMbrx sEaqeHEfi a{{erruaEbrx reMtreparyp aaBEcur or ucxoArloro Ma-
TepuaJIa: ToqHII, CooTBOTCTBylOque BBeBAaM I(araJIoIa [3], uoxaArrnaror paa6poc,..
B rIoJITopa-ABa pa3a 6onturr,rft, qeu pacxoxrAerrrr.fi, rroxaBarrubre ua pzci a. ftari-
Bu[Eo r{3 p]{cyrrKa, [Jr.E paHHr,rx F-aaeaA uHEefic w yxeHe trprroAeE AJrfi orrpe-.
AeJrerru.E a{{entunnrrx reMrrep-aryp, roaroMy AJr.rr sBeBA c"Tr) ozoo rt. ohro
rdcrroirbBoBaE Jrrrmb r-zr4erc. Snaqeuu.s a{senruaurrx reMneparyp, otrpeAeJrerr-
r{bre o noMoqbro r(rrAeKcoB T u W, trprrBeAerrbr s 6-fi rorouxe ra6r. S.-,{roero_qlreM IloMeqeEbr SHaqeEr'r.E, o[peAeJreHIIbIe ToJrblto c lroMoqblo rngexca 7.

,{rr oqenxfr lg g cocrasrei ur[efic

C : 
[tf s E uuo - lg Esszo) - ffiQg Errru- lg Eu*o) I *
+ [0,5 (lgEnnuo J- lgEerzu) -lgEstzul,

A1 _ 8IIAqEHII,E ME,I(sBESAIIOTO troIJIoqeHIT,g . B cooTBeTcTByloqux IJIIIEa)r
BoJrrr - cHfirbr co cpegueft npunofi Vzr$opla.

fleprar qacrb ororo Bbrpalneutrfi - BeJruqrrua, arraJrortrqua.E rrapaMerpy
Br{JrbHroccxofi {orouerprauecnoft cucreMbr

Qpys: (P -V) - Hgl - ,S),

rr_prrMeH.ffeMoMy ilJrfr onpeAeJreHr(.fi HJraccoB cBerr{Mocrrlr. 34ecr (P - v);(y_- S) - troHa8areJrr{ qBera, Ep-v; Ev-s - coorBercrByrotrIue uM ,cpeAHrr6
za6rrrnr,r .qaeroB, B'brBBarrHbre Merr(BBeBAIrbrM rrorJroflIerr,retvr. CocragJierrrrrfil
TaxrrM o6paaorrt ilapaMerp Qru, se saBrrcr4r or Me?r(BBeBArroro ilorJroqeEu.tr.
_ _ Eropl! qacrb Bbrpa?fie{rrfl xapaxreprrayer urrreucuBnocrb cr,ruruofi 6neugnr
Mg I * Mg H (1, : 5175 A), aanucarqefi or cBerrrMocar u B cuJry Marrocrr_

,i)
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'p.,Ic, 4, Couoctasnenre gEases[ft e${enrunrrrx rerrleparyp, otrpeAeJleErrbrx c fioMoqbro

rru1er(coB T u W
.c)6osHaqelttrE Te E(e, qro Ha Puc. 2

.C11gRTpaJII.HO1O I{HTepBaJIa npaHTIIqeCRIl He I4CI(aHeEnOft MegaseBAHbIM 11O1'11O-

r[errr6rr. trllnrencusgocrr, aroft 6nengrr qacro cJry5tr[r 6AIIUM rr3 l(purepr'reB

Ta-rtraru o6pa3oM, I{HAer(c G, necllra HeSHaaIr'lTeJrbIro r4caa}fieHHbrl( IvIe}fiBBeB[-

rrbrM rrorJrorqeHueM; 6u.n'nH6paH IraMI4 AJIfl oIIpeEeJIeIIIIfl tg g. Ila 
-P-gc.^5 

IIOfia-
,Balrbl IIoJIoE(eHI{fi BBSBA paBI[aIHbIx cBerllMogreft na 4uarpanlre G, I'7' C yuerou '
AaHHbrx AJr.E Henoropr,rx' 3Be3A, o6rqrax c HaraJlorou [16]' ua rpa{zrEaIIeCeHLI

trrut:fitr[,l coorBercrByroqr{e oArlr4M rr rer\I E(e SHaqeHrr.El\r Igg rl4 BBeBA paSJrr4qHblx

ffi;#fi;. 5;;;;"r; G, W ans. BBeBA rrcxoAHoro HaraJlora [3] He ]raueceHbr Ira

;i;6;"; i;o6n ue BarpoMolnAarb rrepre?fi. A_rs HIrx rloJlolr(efrme .nvleufr'' coor-

BercrBylolqux o4l{I{axo'srrM guaqeuus.i,r lg g, 6y4et HecKoJII'Ro I{HLIY' Ha plrC- 5

.AJrfl [pIILIepa ral(ue ilrttuu IIOfiaBaIIbI IIITpI4XOBrIMS AJI'fl ana'renrafi lg g : L,5 u
43. il;";;;b o ,orrro.rr{ rroJryqae}rbrx peByrlbraroB Aaer prac. 6, a, uoc:rpoeursrfi

Ar" ,rarA, ua61ro[as11rl,Ixc-fl B gra,irra u o ]tpurvry. flo- ocu opAIIHaT orJIoEteEbI
.oflpeleJreHHble cneKTpocHoluqeCHI4]I [.yreM BHaqeHI{.E (lg g)c, 83.flTr'Ie I43 RaTaJIO-

ra-[16] , ro ocu a6cqlrcc - sHaqeHrrs (lg g)x, floilyqeHHbre uo AaHHbIM cBo[HoI'o

r(aTaJrola. I(an guAHo I[3 pIdCyIIRa' I\'IO?I{HO O)fiI{IaTL, qTO CpeAHfi'fi TOqIIOCTb Otr-

peleJlaellblx anaseuuft (lg-^g)" 6yger ol(oJro 0,2-0,3' Asanoru'rxrrfi pucynon
,:6,'i an^ BBSBA fiaraJro"il5i ,ronaarruaer rrprrMepuo B rloJlropa-Ana pasa,6onr-

-ra p-rroprt^cregye, orMe,rtrrrr,, qro xorfl I4IIArllBI4AyaJIbHLIe sHaqegufi (lg g)"'
npr4BoErIr\IbI" u *uruio"e [16], AJLfl oAHIIx u rex 1l(e 3Be3[ I[MeIor Cpe4nuft paa-
,6poC o1Oto 0,7-0,2, oAHaI(O B Hel(Oropblx_Cflyqaflx pa6xo)ilEeg1tff COCTaBJI';IrcT

-Beruqr,rHy rropflAr(a Hecr(oJrbnr{x Aec.srblx. Boatroxtuo, ato o6cro.sreJrbcrBo fiB-

]iri"," npraulnnoft BaMerrroro ornJrorrelrlrtfl HecKoJrbKr,Ix roqefi e Huxureft qacru

.pr4cyrrfia 6, a ot upaltofi. Orlrerlllr, rrro eru )r(e 3Be3[br ornrloH.slorcfl or rlpr4lrfi-

.rbrx BaBrircrrMocrerr r.r Ha [pyrrrx nallr6ponoqg6rx rpa{I,I1ax (puo.- 2 u 3).
- H; pvc.7 ror(a3arro corocraBJreHr4e floilyqeHHbrx- anasegraft (lg g)r rro AaH-

.rrbrM cBoAgoro KaraJIoIa c BHaseHI4flMI4 (lS-S)w u (lg 9)68, gIIpgASJISHIIBIMI4 I{3

yr*orooo"noft {oronrerpun Bunr,suca [15], a rar(Ete r,I3 crleltrpo$otouetpraue-
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Puc. 6. Couocrasresue auaqeuuft (lgg)r c AaEEBrMrr crer(rpocmor4rgo$rx oupe4ereuuftua raranora [16]
a - EnE eresg, na6urogaBrrruxc' s rr,'u,, n rtpDr*y, 6 - Ails snegr fiaraaora [3]

cn*Ex AaEHbrx cuuupa4a z Teftnopa, nanu6ponannux rorrnz6om u Beirnou [21]..ftpy?ilRtr orHoc.fiTcfl n BBeBAar[' IJI.fi r(oropbrx _u-MeJrucb ,qa.EEbre B ucxoEHHrr(araJrorax 14-61,' roqr(rr - [Jrr ,r"ag narrrt." rji. m""1.ilny., uB paccMorpe_Eufi puoy,Ha' trofiyqe,rrbre rro AaEEbrM cBor,oro RaraJrora isasenis (lg i)"rrpnMepEo coorBercrByror sHaqeHrrrrvr (lg g)u/ BuJrb.EMca, qro E(e Hacaercfi (1g g)";.
olpereJreHlrrrx rom.rru60nr u Bennou, ro oHr(, tro-BEAEMOMy, SaEu)fierrbr.Hauevaroqeecfi crrcreMarrqecftoe pacxo]fiAe,". (it ;);" Lrro"rr.r"rro EaE-
I^r: IITry!1: _r9ryo*Ho, orpax(aer ror 6axr, urd i#^r,_rr"rr onpe,(eJreHuorIg g c floMoqbrc rpa{zxon puc. 5 craroBr{rc.fl Hena[e]fiHbrrr, *arn*gy ra" ooo"*oe,qncJro BBeB[-fiapJIIrHOB r[ CBepxruraEToB, CoAepmaqrrxc.fi B trCxoIrrbrx r(araJro-rhx, umeror cpaB,rrreJrb,o Bbrco*rre reonoepar-yp,w (7" > oooo r0. B ;;6;:- B
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?nc. 7. Conocrarreur.re auaqeuui.i (lg g)r< c Aarrrrbrrrr{ ytsr{orroJrocnort tlorouerpun Brflrfl,uca
(le(e)w r lorr.ru6a - Ee.'rra (lg S)cs
ftpyxxn - trJrrr BBoBE, rra6.nmgannruxcs n tlrru n n ltprrlry, Totrrirr - IJI.E BBcBA nara.rrora [3]

'5TrI BHaqeHufl lloMeseHbl ABoeroql4eM. O6osuaqr,rrr rry6rrHy HaHofi-Hr46y4r, uolo-
,cL,I r.rJrr4 6.nenqrr lru]c.uft B [Jrr{He BoJrHr,r l,:

H (?ur,2u2, l,) : lg 87,-lg E^,

Xr-Xt
sAe 1,1 v 12 cooTBercrByroT yqacTfiaM RBa3r,rnoHrrrrryyMa.

f(nn oqennlr orrrocrrreJrbHoro coAep)r(aHrrfl )fieJreaa

tFe/Hl:[r*ffi].- L,*ffi].
"cocraaren rrHAeHc, rrpeAcraBJrfiroquft co6ofr. cyMMapHyro r.ny6uuy qerbrpex 6reu4
.cla6r,rx runuft MeraJrJroB, B ocrroBHoM )r(eJreaa, rraxo4ffqr{xc.E Ha HaqarbuoM
ir{ rroJroroM yqacrfiax npranoft pocra:

F : H (4625,4800, 4650) + H (5375,5550, 5400) + // (5550, 5825, 5675) +
+ H (6450, 6625, 6500).

,{uarpauurr F, T u F,W toxaBaur,r Ha puc.8. Cunoruurre ilurn:lrfr Ea Arla-
rpaMMax rlplrMepuo coorBercrByror BBeBAaM, uMeIoqI,rM conne.rHtrft xrlMr{qe-
.cxnft cocran u lg g = 1,5, rurplrxoBr,re - BBeBAaM, [Jrff noropbrx lg g = 4,5.
Mepa orxnoHeHr{.a 6F or crrJrorrrur,rx :nyt.rrnfr. rra arr{x rpa$uxax, cnopper(rrrpoBaH-
rrafl 3a a{SeHr cBerr(r,rocrr4, cJryxrrrJra AJrfi orleEfir{ co[ep]r{aHlrfl }fierre3a. CpeAnne
;BHarreHu.fl [Fe/H], olpegeJrerrnbre rrprr noMorqrr rpa{uxon, uao6paxenubrx Ha
pzc. 8, [pl{BeAelrbr n cror6qe B ra6r. 3. flonsrrae o roqHocrrr rrpprBoAr4Mbrx gHa-
'seHr.rft [aer pr4c. 9, ua xoropoM AaHo coilocraBJreuue IFe/Hlr<, [oryseHHr,rx HaMr{,
Ir BB.flrblx r4B HaraJlora [16] auaseuufi [Fe/Hlc. Morxno cqrrrarb, rrro cpeArrfifi roe:
Hocrb rrprdBoAr4Mbrx BnaseHr4ft cocraBJrfler f 0,3 u, HaI( cJreAyer r,ra paccMorpeurrrr
,cJreAyrorlux prdcyr{r(oB, cpaBrrrrMa c roqr{ocrr,ro Apyr[x orrpeAeJreHr,rft [Fe/H]
$otor,rerpraqecnuM nyreu. Ha prac. 10 nor(aaaHo corocraBJrenr4e suaqenr4ft
l[Fe/H]r<, [oJlyqeHHbrx c uoMoq,bro Aarrrrbrx cBoAHoro HaraJrora, c IFe/HI, oupe-
[eJrerrlrbrMrr Xanceuou u Hreprapgo*r.I22l r4B yanorloJrocuoft Sorouerpulr B cucre-
ue lra.rrr4eunepHa? lom.nu6ou r,r Eennou l2ll rc cxar{orpaMMau Cuuupa4a z'Tefinopa, a rar(Ete Bnnr,.rucorr It5l ua yanonorocnoft {ororrre:rpura 6.reu4rr
Fe I (1.5232).

B uoc.rregurae roAbr Ha ooHoBe HoBr,rx olpeAeJrer{rrft anea4urrx ArraMerpoB u
ras,r.repeurafi rroror(oB or BBeBA n yntrpa{uo.neronoft lr uu$parpacuofi o6nacr:sx
crler(Tpa rro.EBr4Jrcfl pflA r4ccJreAoraurafi, rrocB.rrrqeur{r,rx yroqHeHrrro [rr(aJrbr a{{er-

'TrlBr{LrX SBeSAHbrX TeMrreparyp. oluuu ue cnoco6oB or{eHxrr HaAe}firlocTrr trpr(-
BoAI4MbIx s ta6r. 3 gaunr,rx, r{Merorql{M, BfrpoqeM, r{ caMocroflte,nr,nr,rfi r4HTepec,
ttBlrfl.erca cocraBJrerrr{e Ha ocuoBe Harrrr4x orrpeAeJrerrtrft urxa.nr,r a{{entunnrrx

-reMrleparyp rr cpaBlreEr{e ee c AaHrrbrMrr Apyrux aBropoB. Peaynr,rar rar(oro co-
fiocraBJreHrd.fi rrpr,rBegeH Ha pr,rc. 71 , a u 6 orge.nruo AJrr BBeB,q rrasnoft rrocJre4o-
,BareJlbEocrra r4 frdraHroa. flpra KoucTpyr,rpoBaurdr{ rrrnaJr},r reMrreparyp BB-ET6r
:BHaqeHufl T" I.trs. 3BeBA, cueHtpo{oroMerpuqecfir4e AarrHbre AJrs noropbrx 6r,rnn
rtlpl{MerreHr,r AJr.E cocraBJreHrl-a cpeAr{r4x r(prrBbrx paclpeAeJreuraft aueprvn llll,

I'S {k

^ , XzlsE^,--LrlqE
1, -:, --------;,. 
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p Cas
s Pire
x Peg
l Cet
13 Hyi
a Phe
13 Cet
e Ancl
o Cas

B Cet
11 Cas
o2 Cet
t1 And
s Psc
B Phe
q Cet
T Psc
e Psc
0 Cet
0 Cet
1'Phe
11 Psc
0 Phe
tl Anrl
t Cet
oP.c
y. Cet
( Cet
a Tri
( Psc
1 Eri
u Cet
a Hyi
a Ari
66 Cet
l Eri
pr, Cet
16 Per
q Eri
a Cet
a Cet
aCet
r, Per
6 Ari
a For
82 Eri
o Per
s, Per
o Tau
e Eri
t0 Tau
v Per
6 Itri
6 Eri
p Ret
1,'FIyi
1 Eri
1 Eri
37 Tau
o1 Eri
p Per
o Hor
a Ret
l Tau
l Tau
1, Tau
0 Tau

2t
25
45
74
9B
99

1.42

163
168
188
2LS
265
271.
294
900

334
352
360
4A2
402
421)

437
440
458
509
510
531
539
544
s4.9
566
585
591
617
650
791t
813
840
87,t
9L[
9{1
911
02n

951
u63

1008
1017
t0L7
1030
r084
1t0t
1135
1136
I 136
1175
1208
1231
1231
1256
1298
1303
1326
1336
1346
1346
1346
1373

F2IV
i(O III
M2III
K2III
G2IV
KO III
F8V
G8 IIIp
I((.) II-III
I(1 III
G0v
G8 ]II-I\T
GS III-IV
I(() III
GS III
K3III
KO III-IV
KO II]
KO III
i(O III
K5II
GB III
KO III-]\/
F8V
G8 Vp
GS III
F2IV
I(2 III
F6IV
KO III
G5IV
Ml III
F0v
K2III
clFg
KO III
FO IV
F2 III
Kl III
X{2 III
M2 III
M2III
G0v
I( 2 III
F8 IV
G5V
F5Ib
F5Ib
G8 II
K2V
F8V
F5 II
KO IV
KO IV
KO IV
X{O III
NIO III
[,IO III
KO III
F2II-III
GO Ib
KT III
G6II
KO III
I(O III
KO ],Ii
KO III

Ta6,rrqa 3

flt
0,00
0,02
0,12
0,02
0,02
0,02
0,00
0,00
0,06
0,00
0,00
0,02
0,06
0,00
0,02
0,00
0,00
0,06
0,00
0,00
0,16
0,02
0,02
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,02
0,04
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,1'l'
0,'l.L
0, tl
0,02
0,02
0,00
0,00
0,24
0,24

-.0,03
0,00
0,02
0,08
0,00
0,00
0,00
0, L0
0, 15
0, 15
0,90
0,03
0,71"
0,00
0,02
0,07
0,07
0,07
0,10

66r0:
4820
3635
4340
5860
4740
6010
5330:
4730
4840
u9B0
4930
5010
4890
5075
4520
4670
4850:
4730
4690
3840
5130
4950
6160:
s440
4820
6570:
4660
6060
4860
5l 90
3660
72t0:
4590
5780
4880
6980 :

6680
4680
3550
3680
3660
5474:
4880:
6l 30
5510
6380
6460
5280
5000
5!)90:
6460
4980
4.940
4670
3600
375i.)
3330
4680
69S5
5360
4740
5070
lfi40
4950
5080
4950

orD

3,0

4,2
3,1
5,0
3,1
1,9
2,8
4,\)
3,1
2,0
D.
9D

3,5
3, t-r

1,7
J,tt
,f

1,8
{G

?-!D,.)
1! ,6
3,2
4,r,
,o
Da

3,8
3,5
1,9

(2.5)
),
4,tj
2,8
2,9
orJ
4,0
1,s
1,8
0,5

"l
4,8
4,2
2,0
1,9
oa
4,8

,L
3,6
4,+
3,5
1,9

,Q
.)a
1,6
o,4
DO
2,"t

2r9

+0,c2

-0,18
-0,t7
-0,45

+0,ir

_-0,26
0 ,00

0,00

-0,48

-0,53
+0, tt

-0 ,53

-0,39

_0 ,32
--1-0,71
-l-0 ,26

nro
-0,05
-0.12

-0,51t
-0 , c8,

-0, c3r

_0,13
+0,03
+0,06

-0, 33

-0,41+0,18
+0,22

-0,19

--0 ,3f
+0,30
-0,33

BS Ha:lBaHlre Sp Ay I,IcxoAr'rbri
ti a Ta,:ror
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q
x
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xq
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xq
q
q
x
q
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xrI
x
xq
q
rI
x
xq
x
xq
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x
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u
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x
x
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q
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x
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T a 6 n u q^a 3 (npogormenue)

1393
t\s4
t394
l40g
1409
t4Lt
L4LL
1457
1464
1481
1543
1543
ls43
1 603
1611
1654
1829
1862
1865
I 865
1907
1983
1 995
2012
2035
2l40
2061
2077
2085
2085
2120

.221\)
2219

.2227
2269
229b
232b
2429
2473
2484
21$4
2506
ZJJO
2560
2663
269iJ
2736
zl lo
zll t

2803
oo;9

2a64
2878
2t)35
2143
2943
2970
2t85
2!lj()
29t)l)
3017
3024
304ir
3081r
3t02
3i88

43 Eri
71 Tau
71 Tau
e Tau
e Tau
01 Tau
01 Tau
a Tau
u2 Eri
53 Eri
as Ori
na Ori
aB Ori
p Com
64 Eri
e Lep
0 Lep
e CoI
cr Lep
a Lep
92 Ori
? Lep
r Aur
v Aur
6 Lep
p Col
cr Ori
0 Aur
T Lep
T LEP
4 Col
z Aur
z Aur
1, Moo

0 Col
a Car
v2 CN{a
e Gem
4 Gem
I Gem
18 Mon
t Pup
15 Lyr

d CM;
12 Vol
a Pup
0 Gem
d Vol
p Gern
o CMi
oP3
o CMi
a CMi
a Morr
x Gem
p Gem
p Gem
c Pup
( Vol
6 Pup

11 Pup
€ Mon

111

0,00
0,00
(.),00

0,08
0 ,08
0,02
0,02
0,03
0, 20
0,02
0,00
0 ,01)
0 ,00
0,2L
o,04
0 ,08
0,04
0, 06
r),24
0,24
0 ,011
0,0U
0,00
0 ,00
0 ,08
0 ,00
0,00
0 ,00
0 ,00
0 ,00
0,05
0, 06
0, 06
0 ,09
0 ,05
0 ,06
0 ,06
0,00
0,00
0,02
0,02
0,44
0, 00
0,00
0,00
0,26
0,05
0,06
0 ,00
0,24
0, 00
0,00
0,06
0 ,00
0,00
0 ,00
0,C4
0,01)
0,00
(.), (.x)

0,61t
0,05
0 ,09
0,05
0,04
0,I2

3840
7300:
7280:
4850
1rBB0

4s40
4900
3790
5050
4700
6t 90:
[i450:
651r0:
5150
7090:
3950
5350
1i650

8170:
7910
4990
6210
5020
4530:
4970
4570
3290
4720
7 120:
6900:
4730
48BO
2r830

4ts40
:1640
5180
7960:
4680
4350
6390:
6250:
1r350

4560
471.0:
38i0
6230:
51 60
3820:
{i500:
5670
6470
4320
3880
SBBO
DJ/U:
6500:
4870
4800
4830
4840
4090
4870
4690
4870
5040
5230

2,7
2,5
2,',i
2,8
3,1
,u
3,1,,
3,t,
4,lt
4r4
3,8
3,lt
li ,0

2,6
D'

7,t

3,3
4r3
1,8

0r2
4'7:
3,0
,n

3'0
2,8
3,5
2,8
1,9
3,1
1,5
4,7
ur7
3,6
lt,5

3,1

,a)
1,5,)(
L,,r

2,4
4,5
2,7

'!,7
3,6
3,9
d:D
ard
3,0
orJ
t,3
3,0
r12

L,7

-l-0 ,Oti
*0,41t

+0,34
+0,61
+0,23

-0,22
+0,32
-0, 15

+0,13
-0,r2

+0,17
-0 ,36

-0,20
+0,22

-0,10

-0,63+0, tl

-0 ,35

+0,03
-0,57
+0,16

-0, t0
+0,10
+0,20

+0,23

-0,18

+0,42
+0,03
-l-t , I

+0,61

-0 ,33

-0,20

-0,05

-0,16
+0,16
-0,25+0,32
-0,25+0,56

NIl III
1i'0 v
F0 \i
KO III
KO III
IiO III
KO III
K5III
KO III
K2III
F6V
F6V
F6V
GO Ib
FrJ IV
1(5 III
G5III
KO II
F0 lb
F'O Ib
GS III-IV
F6V
G8 III
KO III
G8 III
K2III
M2 Ia
KO III
FOV
F0v
KO II,I
GS III
G8III
I(3 III
Ii3 Ib
GTI
F0 Ia
Kl IV
G8 Ib
I'5 IV
F5IV
KO III
tio rIl
G5 III-IV
s\,I0
I'8 Ia
GB III
K5 III
FO IV
T'B II
F0v
K2III
Ii5 III
gIvI0
F5IV
F5 r\/
KO IlI
G8 iII
KO ]II
KO iII
K5I
KO III
GS Ib
G5III
FB II
G2Ib

q
q
xrI
Eq
x
Eq
q
q
B
x
x
xq
q
q
q
x
xq
x
xrI
q
x
xq
x'q
E
xq
xg
u
rI
xq
x
x
IJ
x
xq
q
q
x
rI
x
x
-,I
x
E
xq
x
B
xg
q
q
q-q
x
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T a6 ur.rqa 3 (upogouxer:ue)

,7.14O

3347
3zr3B
3445
31t82
3547
3614
3748
3759
377 r
3845
3903
3994
3954
403t
4084t
4094
4102
4216
.}ZJZ
4301
4382

o3o
0,02
0,09
0 ,05
0,00
0,00
0,05
0,00
0,00
0,00
0,00
0, 00
0,00
0,00
0, 03
0,00
0,20
0,00
0,03
0,00
o,0o
0, 00
0,00
0,03
0,00
0,00
0,00
0,00
0,00
0, 00
0,09
0, 00
0,00
0,06
0, 00
0,00
0,00
0,00
0 ,03
0,00
0,00
0,00
0 ,00
0,00
0 ,00
0,02
0,00
0,00
0,05
0,06
0,02
0,00
0 ,03
0,00
0,05
0,00
0,00
0,09
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flocr{oJrLHy npr4 BbrrroJrHeHr.{r.r oroft pa6orbr oco6oe Br-rrr}ra}rrre o6parqa,nocr, ua
Boalrolr{Ho 6oree roqHyro crrenTpaJrbuylo KJraccur}uxaqnro. Paannrult BHacHaMu
Ha pr,rcynr(e o6oanaqeunr rroryrreHHbre cpeAr{ue Br-raqeHrdrr et!$exrranurrx rer{[epa-
Typ AJrrr BBeBA paaJrr4arHblx HJraccoB cBerlrMoctn. Iipoue roro, yHaBaHa Al4cnep-
cr4.E SFrarreH]1.fr" ?", B3-flTr,rx B ocpeAHeHl,ltr. HaH nuAuo, Helliro\oe cor"laclre (pac-
xolr{AeHr.{.fr rfeHbrxe 100 H) IIolyrrerro AJrfl rxr(aJr6r rer{neparyp rr4raHroB c AaI{-
urrlrra Onayapa [231 u Pugxiyen u Ap. 124]. SnaseEla.fl re]Iileparyp AJr.fl BBeBA

fJIaBIrofi [ocJreAoBareJrb]rocrr.r roHaBEIBalor BHarrureflb]ryro Ar'rcnepcurc u Jre]r{ar
B CpeAHeM IreOHOJrbr(O Hr,rifie ooorBerorBlrro[trr4x 3HaqeHr4ft AJr.fr IUHaJT Xafieca [25]
ra Blorserila r4 Ap.[26]. Onnoft rra BoBMo]r{Hbrx rrpusr4rl aroro rroinet 6r,rts tot
{axr, uro AJrfl BBeBA 6onee paHHr{x, qe}[ FB, adl$enrlrnnafl re]rneparypa orlpege-
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Puc. 9. Couocranaenre asasesl4t uapaMsrpa [Fe/H1ra
c AaEEbrMn ctrenTpocrotruqecrtux oupogeueuzft IrB Ka-
rauora [16]
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Puc. 10. Couocrauueuue auasernft trapaMerpa [Fe/H]6
c AaEEBrMr4 y3notroJrocEoir (borolr_erpuw Baw,nuca (w),
lorrnz6a - Eeura; (GB), Xaucesa - Hreprapga
(HK)
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&0FO

rrrr{aJrEr a{fretrnuuux re}rfleparyll A.rrrr 3BeBA uannoii rrocJreAoBa-
(6) c gannurrrr Xerieca (npr.rnue 7), (D.rrayapa (2), Enannella rr Ap.

JIffJIACb,TII,IJJI.I, C IION{O[II]10 OA}IOI'O I,IHAEKCA 7. tri[UEiOtCTT AAIIHIJE TOJI];HO AJI,'I TPEX
,c]Ier(TpaJrbrrr,rx H.rlaccoB cRepJt'rrraHron. orx.rroueHr,If A.rlfr Hr.rx oT Irr(aJILr (D,ra1r3-

pa cocraB.rrrto\^i -270I{ (G0), -f-100 H (G2), -200I{ (I(1,5).
Taxr,rnr o6paaou, cnexrporporolrerpr{rrecHoe rrccJreAotsaHr{e 297 aBeaA rro3Arrrrx

.cilenTpa.irbr-rbrx nJraccoB Ha ocHoBC AaHHrrrx cBoAHol'o HaraJrora pacnpe4e.rrerrufr
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11.
12.
13.

,14.

15.
16.

BOJrrrJro rrpoBecrr,r or{eHKY nx a4$eKruBHr,rx Ter{rePaTYP, ycHopeHl4fl cLrJrbI Tfilie-
crrr r{ IIapaN{erpa IFe/I]]. Toqnocrr, onpeAeJrfre}rbrx 3r.rarreHr,rft srLIx BeJTI,IqLIH

cpaBHr.rMa c rorrHocrbro, [ocrr,rraeMoft [pr.r lrcrroJr6aoBaHr.{r{ [pyrl4x yanorloJroc-
Trr,rx cr{creN{, cro yr{aar,rBaer Ha edrSexrunuocrrr rlpr.rrrelreHuoft Mero[I,IftIr. Ilony-
EeHHIJe orleHr{r{ rloryr 6r,rrr, upulteHeHbr, B qacrHocrrr, B KarrecrBe r{cxoAHLIx AarI-
rrr,rx AJr.fl 6oree ronxoro arraJrr{Ba c rro},rorqblo Bbrcor(oAr4cnepcl{oHl.Iblx cnel(Tpo-
rpal,rM.

Anrop rny6oxo 6rarogapen B. B. Hraxouonlr, A. A. Boapuyxy I4 M. E' Boap-
qyn 3a froJresHr,re [r{cxyccr.{u B xoAe BrrnoJrHeHrlfl pa6orr,r, IL lI. ,(o6pouparuuy,
lpotIIlTaBuIeI'Iy pyHOnI{Cb I'I C[eJIaBIIIeMy p.rl[ qeHHLIx 3al{eqaHl{fi, E, A. Eyp-
narreeofi u f. E. Iaxrraonosofi aa uol,rorqr n o6pa6orr{e [aHubrx, JI. I4.6llrna-
ronofi lr B. tr{. H{orolresoft Ba r,r3roroBJreHr{e rrJrJrrocrparluft.
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crrEr(TpAJrbHbIE HAB"IIOIEHIIfl IIEHvJrflpHO]r SBESAbI
CH Cyg B IIrcJIE - OHT.flBPE 1980 r.

T. C. Ianxrrsa

tr4a;rararorcr pe;lyJrLrarbr cfienrpairb]rrrrx rra6.ruolerlrrrt reny.rrnprrort anea4r,r CH Cyg r ne-
pr.roA ee axT'rrnrroii {aar,r, rponegerrHr,rx Ha 722-ctt pecf;renrope I{AO c gufpaxqlrourrr,rrr crlenr-
porpaf orr.l

B rurreii.ratorr crrertrpe CH Cyg B rleprroA ta6.rrro;lcrilrri npeoS,raAann oMrrcc[orrrrbre Jrrrrrrr
H I, Fc II, [Fe IIl, [O I] napr4y c rlorrocar'rr'I oxrrcr.r rrrra]ra TiO, xapanrepr{Lrr{rr AJrrI 3Be3A

rroaArrcro cfier(TpaJrr,]roro r{Jracca L{6. Br,rmnena [epeNrerr]rocrrr rrrrrerrcr.rBrrocrrr Dr{r{ccrrorrrrLrx

rltrurii, orrlocrrTeilhublx llrrrerlcrrBr{ocreii ,ntsrrii 6a.tsueponcroii cepnu Bol{opoAa, paBfirr.tlre
nporlr.ureii rnrrrrii paa"rnuHbrx qireuoB ceput Ea;rr,nepa, a ranli{e pa3rfiqr,re ts paAr{aJrrrrrr,Ix cnopo-
crr{x, orrpeAerrcrrrbrr rro paBr{LrM arreMerrraur H I, Fe II, [Fe IIl, [O I], I( Ca II r{ repeMerruocrr,
rryuenoiYr cnopocrrr co BpeNreuerr.

2 lIsB. I(pbrMcr{or"r o6cepraropur, r. LXYII JJ



SPDCTROSCOPIC OBSERVATIONS OIT THE ITECL]LIAR STA1l CH CYGh-I IN
JULY - OCTOBER 1980, by T. S. Galkina.. Thc resrrlts ol' spoctro-.copic ohservations of
the peculiar star CH Cyg obtaincd rvlth 122-cni rc['loctor arrrl a graLing spectrograph in
the rcgion 2'?' 3600-6950 A are reported.

In thc spcctrurn of CII Cyg the cmission lircs of II I, Fr. II, [,'c II] and [O Il, as s,eil as
tiro rnolecular ahsorptionbandsoll TiO ri'ereobsclvcd.'Ihe spectra slrol.tho r,ariations: oI the
interrsity of cmlssion Iines, relative intcnsities oI Balmer lincs, rclative intensitt, cf l/ arrd-
-B coutponents of llo-line, and the dillererrce il thc radial veiocities dcrivcd for various cle-
ments. Thc r:adial vclocltics l'erc found to varv s-ilh tintc.

flo"uynpanI,rJILHarI nepeNrer{Ira.rr BlreBAa CIf Cyg Haxogrrrcfr no;1 rpr'rcraJrsrrbrrl
BHI,IltaHl4eI,I Ha6IIO[aTeJIeft nrn41r nORTop.a]oqr{\C.s Bperr.E OT BperreHrr ar{rr.{BHr,r,r
flpoqeccoB, IlponoxoAflrql4x B ee arlloc{epe. AHrr,rnnocrr, rr.rna Bri6pocoB Ha6"]rrc-
[aJracr] B 1963 r, r4 npoAoJr]na,Tracb or{o.[o AByx .[cr. C",reAvroultrfl anrr.rBr{afl OaBa,
HarraBlua.flctra 1967 r., [poAoJr?IiaJracb or{oJro rpex ",rer. ]fonas aHrr{BHocrr, B ar-
Iroc$epe CH Cyg HacrynrlJra B rrae 1977 r.

B r,rrannr,ryue (cnoxofiHoe cocrorrHr,re) CH C1,g rnreer 5;recn I,' oxo.no 8,1,2"
B MaHCr4l{yMe 6reCH Bospaoraer AO -6"15. Ho tr n nepr,ro;I npe6i,rBaHr,rfl 3Be3A6r
B crloHofiHor{ cocrorrHr4r{, r{ax orrreqaercfl s [1, 21, ee 6recH rrrreer rplron,rya4ur
c ar{[rrr.{ry[oft uo 0ry8. I{poue roro, B ar(rrrBHr,r\ r[aeax [Jrrr CI{ (,1rg xapaxrepHr,r
6rrcrpr,re {rlonryaqulr 6recxa c xapaxreprrr,r}r tspeMeHer,r 10-15 rrr,rH. arro or.rrr,r-
qaer ee or poAcrBenr.rr,rx eft cr.rlr6raorrasecHr.rx BBeBA,

Ilo cuerrparrbublNl Ha6Jrro[eHu.al{ corJracHo [1] cnexrp CH CvS B crronofiHoM
coCro.gHI{Id oI{eHI,IBaercfl t(aK NI6 III. B nepr.rog aHrlrBnoir {aar,r na cner{rp BBeB-

AbI nOBAlIero KIIaCCa HaI(JIaAr,IBaeTCrI [06aBOqHOe r.rBryqeHrre B Cr'rHefi r,r yJrBrpa-
{raoneronofi o6nacr.qx KaH B r(onTr4Hyyr,re? Tar( rr B Dr,rr,rccrro}rHr,rr JrrrHr,r.sx. C r{B-
MeIre[II4el{ 6lecxa npor{cxoA-Er rr I,IsMeHerrr,rfi B crreHrpe. flprruerr r,rBMeHerrr,r.E
B Crrer(Tpe He rroBTop.frroTcfl or oAnofi aHrr{Br.ror,1 (taarr H gpyroft. TaH, naupr,luep,
corJIacHo [2i roly6oft KoHrIlHyyrI B crexrpax 7977 t. 6r,rn crr.rr,nee, qe]r n 7967 r .,
Jrurrvlv.6anrrteporcfiofr cepurl Bo4opoga rrocJre FI6 n 1967 r. ]r]re.rrr.r npoSznra rnna
P Cyg, a B L977 - o6patuufi P Cyg. Ar-rarorn.rubre paBrrrqrrfl rronaabrBaror r{
JrI,IHr,rr.{ Apyrlllx aJreMeHToB.

Ha6;rrogaroqa.rlc.rl rlepeMelrHocrl dropurr npodllrnefi cneHrpa.rrbrrrrx lllnr.rit,
IIepeN{e}IrlocTb ITHTeHCItBHoCTI{ JII{HI,Ifi, pa[I,IaJrr,Irblx CHopOCTer,i yxaatroaloT Ha
cJrolnHyro crpyr(rypy o6o.ro.rxlr, oHpyiriarcqefi rforoc$epy, n rpe6yror BCe npo-
Ao Jrlr{ arctqr{xc.s }r a6 JrloAenraft p a Bur,ri\rrr cp eAcrB arlr,r.

C cepe4r'rrlrr I4IorIfl [o Haqara uon6pa l9B0 r. rpoBogr.r.rrncL, c]rexrpaJrbr{r,re
na6.nrogeur.rs CH Cyg na 50" pe$"nenrope c 4r,r{parulraoHHrr\r cnefirporparilorr na-
paJIJIeJIbHo c c[orouerpLIqeCKI{NI 1{ cuexrpo(rO'ro}ieTpr{qecrir,r}r CJre}fierrr4etf Ba
BBeBAofi. 3a 14 no.refi Ha6rro[eur,lii noryueno 42 cuexrporpar\{Mr,r s o6ilacr.sx
,,,f3600-4950 A, X?"4400-6000 A u 1"1"5400-6900 A c 4ucnepcraefi ot 38 4o
30 A/mn Ha rlrracrr4Hxar Kodak 103 a-O, 103 a-F, 103 a-D r,r ureune A-700.

O6qufi BI4A cnenrpa floxagarr Ha peilpoAlrr(qrrflx crrenrporpar{r{, rroJryqeH-
Hr,rx [Jrfl rpex yaracrnoB cnefirpa (prac, {). I{ax Jrerno Br,r[erb, B rreprro4 Harrrr,rx
Ha6JrroAenuft n cnextpe CH Cyg npl4cyrcrBoBaJro 60.rrbrxoe Ho"rruqecrBo ol,rr4ccuoH-
ur,rx ruuraft. Hara6o.nee IIHoroqI{cJreHHbIMr{ flBJr.flrorc.fi JrrrHrrrr Fe II u IFe Ii1.
B nraur,rsx Bo[opo[a aMrrccr4.fl npocJre}I{r,rBaerc-fl B ocrroBHo]r [o Hro r4 ]4Hor[a [o
FIrr. Clegyer BaMerr{rr,, qro rJrorHocrrr crrexrporpar,rr{ B Qr.ro.rreroBoft o6nacrr,r
c,nextpa 6r,ua HeAocraroqHofi, qro6r,r BbrAerrrrrb 6o.nee BbrcoHr.re qJreHbr ceprrr4
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Al8B9 lt9JJ A.\J /U Prrc, 3. l:.racrriu clelirprr CII Cyg B o6.uac-
rr'r n?,, 3889-3970 ,,\ B Lrllurln(ax rcrpepbrB-
HO|O Clror{Tpa B pa3Hr,re A}rrr

LI,
2441.. 447 +50 4s1 tJt x.D..

Ptrc. 4, tr{alreuerrre arrlrccr,IoEtIbIx nrrnrrri FIo (v-
r.r FI, aa npeux ua6nrogeurart c 18.07 no 29.10.1980 r.

Balr,llepa. tr4s 4pyrr,rx ail,Il4ccl{ourrbrx Jr?r}rr{it crr.rrrrHoft 6r,rna aaupeilIeH}rafl ilLtttfitr
r(I{crlopo[a IO I] ],6300. B ron;,fi6ft r,r Br,rAr,lrroii o6.nac,rgr cre6rpa He BaMeqeHbr
a6cop6qun, npucyqrre HonlrloHelrry uoBAHero cnexrpaJrbHoro HJracca. BBeBAe
M6, aa I,ICr(JrIoaIeHI4elr FI r,r K Ca II. tr4.rrr.rrrr Haqrrlrari c1,4584 ao t"i.$47 N,roiriHo
6r,r"no nr,rAe;u,ITb lrecr(oJrLHo rloJroc or(r4cr{ TrrraHa TiO. llarrepe}rHr,re BeJrr,rqlrHbr
Ea6rIoAeHHr,rx cHaqHoB y rroJroc rorJrolr{eHrrfl oxrrcrl Trrra}IA, T. e. orlrorueHl1e
I+l I-, rl{e 1+ - I{IrreHcl{Blrocrb crler{rpa c A.TrrHHoBoJrHoBor,i oroporrbr or Harrra
rloJrocbl, a I- - I,lrITeHcI{BHocrb cnenTpa c HopornotsoJrnosoii cropoHbr or HaHra
rroJrocbr norJroureHlrfl, rrpr{ReAerrr,r n cro.rr6rle 3 ra6"r. t. 34ecs n cror6qe 1 - A.u,r-
IIa BoJIH6I, a cron6rle 2 - u4entr.r(rlrHarllrr. B cHo6xax yr(aBaHr,I HBarrronbre qrrc-
Jra RepxHelo r4 Hr{ir{Heto noJre6aT€"rrbHLrx vpoRHeti.

Cpauneur,re Befll{ql,Ilrbr cKaarna AJrfI HexoropLrx troJroc c coorBercrByloqr{r.rr4
BeJrI{rII,I}IaMrt AJrfl crlenrpoB [{5 - [46, ro.[)/rreHrrr,rN,rrr ]t. E. Boap.1y11 [3],
IIOKaBaJIO, tITO BeJu,IqI,Inrr UafigeuHbIX Halrr{ CHarrI(OB Cr.r.rrbHO BaDya.[I,rpOBaHrJ
IraHJraArlBalorqeficfl euuccr,reii. .(.rrn IroJroc y ),,4761, u ?u4584 Be.rrr4arrrHr{ cnarrpoB
oHaBaJILIcb cxoAHrIN{I{ c coorBercrByIoqIIrIrI BeJrr,ralrlHatlr,r, }Iar,i4elrr.rLr}rrr
A. A. l3onparyxoNr [4] ur^n clrrr6nornsecxoii auea4u B]- Cyg.

Cauort cLrJIEHoit B DNILICCIrolrrron{ crrcnrpe CIJ Cyg rra6r-rroAaJracr rnlrr,rr Ho.
Ee r,rurencr,IBHocrb B or4eJrllrbre rIoN{errrr,r ITpeBr,rrtlaJra ypoBeHn iroRaJrrrrroro
noHrr,rHy)/r{a 6onee aIeM B 30 paB I,r I,rBr{eHrrJracb Ba nepuoA r{a6Jrrolerrr,rii or 10 lo
35 ual ypoBHeN{ }rorrrr.rHyyr{a. Ha puc. 2, cL, (t t 3 noc;re4onare,rrr,Ho rroHaaaHrrr
npotpr,r.nr,r IIo, yuacrxr{ cnexrpa y fI, u fI6 n n o5.,racru }"},3889-3970 21. Ilpor[u-
Jrrr rrepnrrrx rrJTeHoB cepr4r4 Banr,lrepa r.rl{eror AByrKorriloHe}rrrryro crpynl.ypy,
n xoropor,i npeo6.ua4aer r4HrellcrrBuocrr, rfrlo.ueroBoro Ho]rilorre]rra. IrIu'rerrcun-
Hocrb D].rrrccrrr{ B Jrr,rHr,rr.r Ho cu.nr,r.ro rfeHflerc.q co BperreHe]r. flapagy c rrBnreHeHr.r-
elr o6rqeii I4HTeFIcIrBHocrr,r arfr{ccrrr4 Ira}leHrre rcrl rr orrrocrrre.rrE,Ha-fl rrr-rreHcr.rBrrocrr)
Slro.rreT onoro r,r Kpacuoro KorrrrorreuroB BoAopoAlrbrx ",rr,rnr,rit. TaH, y FIo orHorue-
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HI4 e r4rrrelrcu BHocTrr $uoneroaoro r(oMtroHeE-
ra 1y x fiHreHctrBllocru Rpa0Horo Ip r{BMe-
lafl.ercfl. B rrpegeirax or 1,04p:o1,52. Illlrprana
npo$lrla lrnnfrrzr Ho n xprrtrffx cocraBJr.fier
IIpr4MepHo 20 A. vta onoro 900 xu/c, a
IroJryrurrprrua 200 nu/c. TlurepecrrbrMr,r ona-
aaJIr4Cr, npo$uru 6amueponCnux .rrunraft H,
u H6 : {rao ner:osufi aMr,rccrrouHbrft Houuoneu:r,
cmeqennsrft, Kar( y flpeAbrAyqrrx qileuoB ce-
pr4rr, B l(opoTr(oBoIrHoByro qacrr, cIeHrpa,
IIMeer a6cop6quro c AJrrruHoBornosoft cropo-
IHr r. e. npo{znr,, o6parnrrftnpo{ranroruna
P CyC. Clegyer orMertr{rb rax}r(e, qro B Mo-
MeHTbr, norAa rrrlTeucrrBuocrb tvtumfr. Ho
llocrrdraJra MaRcr,rMaJrbuoro BHaqeuux, a6co-
p6qraornrre KoMlorreurbr y ttr:rr:ltw. He 13889
ycIrJIIIBaJrzCb.

lrta t:rrn:z,fr. Ho, Hp, H, 6ruro trpocrre-
ft(eHo IiSMeIreHrre I{x UHTeH0trBHOCTU B eAr{-
Hlrqax ftonrtrHyyMa co BpeMerreu. Ha pnc.4
rIoHaBaH xo4 rrBMeHeHr{fi rruTeHcrannocrn {u-
o,IreToBoro Ir fi pacHoro I(0MIIOIIeHTOB JLItrIdUT.
Ho u {uoteroBoro KoMrroueura nunuft HB
ra H, aa treptroA Harrrtrx ra6rrogenuft. Itait
BI,IAIIO Ha pl4oyEfte, ABa CIIJIbHbIX BCtrJreCHa
uHTeHcuBHocTa ouyrccun B JrI{Hr{rt Ho na6-
Jrro[aJrtrcb r uouerrrr UT 2444447$ ut
2444483q4, a raxrr(e or(oJro nonaeuroa UT
244445B$ n 244453513. ConocraBrrerrrle tro-
Befleurr.fl etvmccufr. B Jrr,rnrrrr Ho c Sorouer-
puqecxuMlt AaHrrbrMu, floilyqeuubruu H. tr{.
Illaxosciroft, tronaaaJro, qro B DTo ,r(e Bpo- ,Mfl- orMeqaJrocb iloflpqanue BBeBAbr (yae-
JlI4qeHI{e I{HTeHcrrBHocTu n xourr,rnyyrvre).
Tax, BarvreueHa aoppeJrflqr,rE uaMerreHtr.fl r4H-
TeHCI4BITOCTfr- e:I{VcCfrIt B Jr?r]flfrV- Ho C ZaUe-
HeHr{.sMr4 B noHruHyyrr.re. flocleArrr{e, Han
rror(aabrB aror cuerrpo{o roMerpuqecxr,re na6 -
JIIOAeHtrr.fl, cr{Jrr,Hee Bcelo fipotrcxoAflT B yJrb-
rpa{zoneronoft o6rac:rtr ciler(rpa. floAo6na.s
HoppeJrflr{r{r ua6rrogaercr y BBeBA runa Be
palrHux IroAI(JraccoB.

Jlmlrrvru. Fe II u [Fe II] r{Meror rroqrrr cr{M-
Merprrqubre upo{uru; fipraqeM npoSunz aan-
peqeuHbrx tvnnir [Fe III recxomno fx<e,
qeM EepBEre. tr,Ia aanpeqeHubrx nuuwfr., rro-
urarrro [Fe II], s crerrpe CH Cyg , reprroA
Harrrux na6nro4enraft Aocraroquo cunr,noft
6ura rolrrno aMr{ccrL.rr tO Il y 16300. Ee
r{HTeHcr{BHocrB rrprlMepuo n 2,5 paBa rrpeBbrrrraJra r(ouTrrnyyM.

Era uunur, Har( [oxaablraet prac. 5, raueer Hecfiorrbno 6onee Kpyro crla4aro-
quft {uoteroBbrfr xpaft, noauo}nHo, B pesyJrbrare rraJrararcrqeficq'a6cop6quu.

. nl1r ,"91 n,a6nrcgennbrx sMr4ccuouubrx Jrlrur4fi r crrenrpe CH Cyg aa ueprnog
c 4.8.07 no 29.10 orleHeHr,r orrrocl4reJrr.Hbre r{}rreucr{Brrocrrr r4x B eAuHrdqax Eenpe-
pbrBHoro crreKrpa. B ra6,r. 2 npznegeubr Aarrubre o6 uurenczBuocr.flx tunufi.6anr,-
ueponcroft cepuu. BoAopoEa, a AJr.E Ho upunogflrcfi ar(BrrBaJrerrrua.fl rrrrrpuua r{
rroJryrrr7lpzHa. ,(la nutr]jlfi. H" ra H, Aaercff r{HTeHcrrBHocrB oMrrccuoHHoro fioMIIo-
HeEra u rny6uua a6cop6quu ro. B ra6;r. 3 npzne4eubr orHocr{reJrbEbre uHrencr4B-
Hocrrr Bcex Ha6JrIo[eHHbrx alrr4ccrtoHHbrx nranufi B egratrr(qax uurencraBno crv, Jrtt-
nuu Hp. 34ecr n crou6qe I - 4runa BoJrHbr, 2 - mhgrrrm{wxaqua rr B rrocJreAyrc-
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Ta6nrrqa 3

T,A

486 I

1t731
1r66ti

4tr57
4629
4620
4582 \
458:l J
4575
4570
4555
4549
4540

4520
45t5
45OS
4502
4492
4490
4481
4470
1t467

4460
4458
4452
4444
4416
4413

4400
4395
1r385

4358
435t
1t340

4330
4JZD
4319
4315
4308
1r303

42s6
4290
4287
4277
427 4
4262
42sB
4252
4244
4LJd

4178
4173
4163
4128
4122

4101

4070 I
4068 |

Oreueur,
HOMep

r'lyJr bT lrfrreT a

H" (V)

'' inj
tr'e II, 213

Fe II, 37
Fc IT, 38
Fe II, 37
Fe II, 38

Fe II, 37
Fe II, 37

Fe JI, 38
Fe II, 37
Fe II, 37

[F'e II], 6

IFe II], 6
Fe II, 37
Mg II

[Fe II] , 21
FelI , 27
Fe II, 28
Fe II, 27

B'e17,27
Fe II, 28
Lr / (V)
"6 1 (R)
C III, 6

lsII[, t

IFe IIl, 6

IFe II], 7

IFe IIl, 6

IFe II], 7;
Fe II, 32

TelI , 27
FeIl , 27

IFe II], 21,7
[Fe IIl, 21

",{H}

1 ,00
0,61

0,19
0,20
0,33
0,2L

0,45
nD
0,20
0,28
0,33
0 ,20
0,21
t),28
0,25
0,2{)
0,29
0, iB
0,30
0, 23
0,20
0,20
0,18
0 ,20
0,19
0,20

0 ,33
0,27

0,28
0,29
0,38
0,61

0,19
O,t7
0,20
0,20
0,1!)
0,28
0,21
0,19
0,34
0,24
0,19
0,18
0,27
0,17
0,29
0,44
0,31
0,31
0,21
0,27
0,21
0,40
0,24.
0,20
0,18

1 ,00
0,74.

0,17
0,16
0,31
0,16

0,41

0,18
0,17
0,27
0,35

0,26
0,24
0,26
0,24

0,20
0,19
0,16
0,15
0,15

0, tB
0,17

(),29
0,20

0,14i
0,15:
0,22
0,22
0,26
o.45
o',28

1 ,00
0,69

0,31
0,20

0,43

0,24
0,23
0,33
0,29
0,20
0,20
0,31
0,26
0, 32
0,30

0,24
0,20
0 ,16
0, 1t)
0, 15
0,16
0, tB
0,1.5

0 ,3r
0,24

0,25
0,26
0,32
0,57

0,L7
0,17
0,18
0,16
0,25
0,24

0, 31
0,18

0,t4
0,18

0,24
0,34
0,24
0,27
0, 18
0, 19
0, tg
0,34,
0, t9
0,20
0, t9

1 ,00
0,69
0, t3
0, 13
0, t0
0,20
0,7't'

0,27

0,12
0, 13
0, 16
0,20
0,Lz
0, to
0, 16
0,16
0, 16
0, 16
0, i.1
0, t6
0,14
0,1"L
0, t3

0,LL
0,Lz
0rl'l'
0,10
0,18
0, 16

0,11
0, t1
0,L7
0,16
0,18
0,:J3
0,16:
0,11
0,12
0,!2
0,13
0, tt
0,14
0,13

0,18
0,72
0,,11
0,1t)
0,11
0,10
0,14
0,21
0,18
0,16
0,17
0,77
0,12
0, t9

0,11
0,10

[Fe II] , 2t

Fe II, 28
Fe II, 28

[Fe II], 7

[Fe II] , 21
Fe II, 27

0,27
0, 15
0,13
0,13
0,15
0,L2
0,18
0,25
0,25
0,20

0,15
0,15
0,19

0,15

1 ,00
0,73

0,23
0,21,
0,27
0,18

0,42

0,22
0,19
0,23
0,26
0,24
0,19
0,25
0,21t
0,2s
0,26
0,18
0,24
0,23
0,17
0,L7
0,77

0, t8
0,24
0,L7
0,28
0,24

0,23
0,19
0,27
0, 51

0,15
0, t8

0,22
0,20
0,18
0,22
0,18

1 ,00
0,72
0,19
0, t9
0,15
0,30
0,19

0,36

0,23
0,23
0,21)
0,3r)
0,i8
0,17
0,29
0,2:)
0,29
0,26
0,16
0,23
0,22
0,17
0,77
0,17
0,16
0,16
0, t8
0,77
0,32
0,24

0, ,18

0,l.L
0,22
0,24
0,26
0,51r
0,26
0,16
0,15
0,16
0,20
0,18
0,23
0,20
0,19
0,30
0,20
0,16
0,16
0,t7
0,15
0,22
0,32
0,24
0,24
0,77
0,17
0,I7
0,29
0,L7

0,16

1 ,00
0, 70
0,I7
0, 17
0, l6
0,3[)
0, 16

0,35

t),18
0, 19
0,21r
0,28
0, 16
0,t7
0,30
0,21t
0,29
0,24
0,18
Ir ,tl
0,26
{),18
0,18
0, 18
0,18
0,19
0,20
0, 18
0,30
0,25

0, 19
0,19
0,25
0 ,26
0 ,31
0,42
0 ,26
0 ,17
O,L7
0, 18

0,22
0,19
0,25
0,22
0,19
0,28
0, 20
0,17
0, 18
0, 18
0 ,17
0,23
0,34
0,24
0,23
0,1B
0,17

I 0,lq
10,28

|0'17
| 0,17

1 ,00
0 ,79

0,30

0,/r0

0, tB
0, t9
0,23
0,25
0,20
0,20
0,21t
0,22
0,211
0,21
0,20
0,25
0,23

0,21
0, t9

0,36

tzJ
,25
9tl

'Jt
,19,,
,3t
90

,31
,28
,25
,28
,25
,20
,26

,48

,46

,27
o9

,28
,32
,21
,19
,31
,26
'r34

,30
,18
,28
,25
,21
,19

0 ,30
,4')
t:

zo.os I rz.ro_t_
12 1"8

I,00
0 ,81

0,33
0,17

0,35

0,25
0,21
0,27
0,29
0, 18
0,16
0,31
0,22
0,26
0,30
0 ,17
0.24
0,20
0,17
0,l9

0,17
0 ,18
0,17
0,32
0,21+

0,18
0,17
0,22
0,25
0,28
0,52
0,26
0,\7
0,17
0, 16
0,20

0,21-r
0,20

0,28
0, 18
0,r7

0,18
0, 18
0,22
0,36
0,25
0,23
0, 1B

0,22

0,20

00
76
4J

1,
0,
0,

,18
,19
,19
,14
,28

,20
,23
r-38
tr27

,39
tr 56
r,39

0,20
0,30
0, 23
0,10

0,21,

Iara

18.07 20.07 2tr.07 26.07 29.07 31 .07 20.08 31 .08 I0.09

t 2 4 5 6 7 10 11

0,20:
0,2[
0,26
0,27
0,37:
0,22:

,00
.,U

39
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4053
4024
4012
4002
3974
3970
3552
3945
3937
3930
3914
3905
3889
3862
3856
3848
3833
SBZj'r
3813
3757
3783
3933 *

3889 {,

0, t9
0,20
0,18
0,'1.7
0, 18
0,25
0,17
0,20
0,22
0,20
0,20

0 ,31

0 ,71t
0,14
0,t4
0, 13

0,15

0,18

0,7",t

0, 16
0,20
0, 16
0,15
0,20
0,23
0, 16
0,18
0,19
0,18
0, 16
0, 18
0,24

0,lt)
0,11
0, 10

0,10
0,12
0, 10
0,10
0, 12
0, 10

0,13

0, i5
0, 18
0,15
0,15
0,17
0,2t)
0,15
0,14
0,t4
0, 15
0,i6

0,21
0,17
0,17
0, 16
0,18
0, i6
0, 16
0, 16
0,20
tr,69
0,56
0,33
0, 82

0, 17
0 ,17
0,17
O,l7

0, l9
0 ,17
0 ,17
0,18
0,17
0, tB
0 ,17
0,22
t),17
0,19
0,17
0,17
0,17
0,18

0, 17
0,7 1

o,tt7
0,62
0, ti3

Fe Il, 29
Fe II, 29
He (V)
Fe II, 3
Fe II, 3
Fe II, 3
Fe lI, 3
FeIl,3
[Fe II], B
H. (V)
Si II, I
Si II, I

IFe II], 8
Fe II, 23
Fe lI, 29

Hg
Fe II, 14
KCa lI IIl^

l'6
H3 llx

/'0

0,43
0,56
0,45
0,53

0,:13
0,76

0,36
0,72
0,27
0, 73

0,45
0,65
0,61
0,56

t' .[ll nlllttrtl K Ca II tI IJ8 rrplrBeXeHbr ar{BrrBare}rTHarr 111rpt.1ra LIz I B aErc"pe]rax (RellxH.Eff Crpo.rr{a)I{ IIeIITpil JIt fi ilfl r,ny6rrHit ro A [rI :r6c op6rIr{o}IHoro Ho}[rolleHTi.[.

rqr'Ix cToJI6I{ax - orHolreulle I,IHTeHcrrBHocrr{ I{a}r{Aofi Jrr,rHr{r.r 1, x nurer.rcr4Brrocrr{
I{B A.na Ha}IiAoft Aarbl. IlaII6oJrbrIIIre r,rBrreHeHr{.s n r4HreHCr.rBHoorr{ aMraccrrrd Bal{er-
HLr y JlrrHr,rfi BoAopoAa, HaH 6r,rflo roHaBaHo Ha prlc. 4 nr,rrue. llarreneru.r.s rrHTeH-
CIIBHOCTI,I 3}II4CCI4II B JII4HI,III H,, HOIOPTTE HAII YAAJIOCb SAOUHCI,IPOBATb, IIPO-
I{CXOAflT B TeqeHue HecHo"[bnr{x Ar.reii.

-,[na paaur,rx N{or{erlroB Ha6.tllo[eur'rfi gr.a JrrrHr,rfi BoAopoga 6rru uogc.r1rran
Ha6rroAeHHr,rfi 6a.rrbl{epoBcnr,rr,i Aenpe}rc}rr, r{oroprJfi nonaa;H Ha pr{c.6.'paanr,r-
MI4 SIIAqHANII IIPEACTABJIEHbI 6AJIbI{EPOBCHIIE AE(PEN,IEIITbI B CNEHTPE CH CYg,
Iie I4CfIpaIlJIeI{Hrrre Ba tre}r{BBeBA}rOe flOr"rrorqe]rr{e, Ay - 0,0, l"nr rrflTr4 pa3Jrr4rrHbrx
Hosefi. Ha6nrogeunbrft 6afir,uepoBcnr.rft Aexperreur, r{an tsr,rAHo Ha pr4cyr.rxe, rro-
fiaSbrBaer pasruqHbrfi xoA or o[Horo Nrorre]rra r( [py]rorry. D,ru paanr.rur,rfl, fro-
tsI'IIII4MOMy' -fiBII.gIOTC-fl peAyJIbTaTOM I{3}IeHeHI4fI IIJIOTHOCTII IISJIyqaIOqeIO ra3a LI
caMorlorJlotr{elrr4.a. Itpor{e roro, orHocrrreJrbr.ra.s r{HTcHcritsHocr; IrrrHr1u FI. oxa-
SbrBaercrr HecxoJrblto BLIme co_orBercrByloqero BHarIeHI,La Ax.fl IJs, qro rrapyuaer
IIJIABHbIft xoA AeI(peMeHTa. BoSMoTI{Ho, I,I}ITeHCI,IBHoCTb .lrI4HI,I;,I H, aanr,rrueua
6neuArapoeaHneM c JIr4HrIeIt He I. I-Ia r.railrerreHr{fl Ha6rroAeHrror.o 6arr,N{epoB-
cKoro AeHperreHra B r{HrepBa"rre oAr.roro roAa yr{a36rBa[ JIyyA [1]. I-IaIIrr,r Ha6rro_
leEl4fl floHaBbIBalor, qro IrBlIeHerrLIfI orHocI,ITeJrLHbrr I{HTe}rctrB}rocTeit Jrrrl{r,rri Bo-
AOPOAA IIPOI{CXOAflT U B 6O[EE HOPOTI(I'IE NPONIEiIiYTKI,I BPEIIEIII{, IITO }IOiI{ET
6rrtr, cnr'rgere.rrbcrBor{ 6r,Ictport [eperr;Huocru r[itanuecxr.r]i na'pa]rerpoB rrB.rryqaro-
u{ero ra3a.

. ^^[n, [Byx Mor{eHroB, paaAeJreH}rbr-\ rrnrcpr]aJrorr B oAr,rr{ rrecrll, 20.07 u 20.08
,1!89 ".,_ 

6lrJrrr_r{Br\repeHbr rryqeBbre cHopocri, ro .rr.rHi{;N{ H I, F; Ii, [Fe il] lr
Io I] lr K ca II. Peay.urrarr,r r,raN{eperrr,r-r,i c ronpaBHofi Ba Bpe}r.fi 4or;,rrearrn 3eon-
JIr{ Bonpyl Connqa [peAcraB"rreHrl ts ra6.Tr. 4. Itax Br,rAHo r,ra r;6JrurlLr, rfr,rone.rontre
Kor{rIoHeHTI{ Bcex srII{ccI{oHHLr\ Jrr,IHLIfi rr a6cop6qnoHrrr,re a4pa lr.rnr.rfi BoAopoAa
B o6oux cJryqafix cr{etrIeubr B Hoporr{otso.trHotsyrc qacrb crrenrpa. cpegune ny.ie-
Bble cHopocrr,r A.rrfl Fe II u IFe IIJ or(aaa.{r.rcb 6.rrraaxr,rrrn Apyr riApyry r,r par]HLr}rr.I

40
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11

-52
-46

HI

Hd
H

D̂

H,
H.()
H^
H8

Fe II
Cpegnee

IFe II]
Cpeguee

[0 ]l
KCa It

*118

-143
-129
-165
-140
-114

-e2(8)+5

-e4(6)+4
-68(1)

-101

-89

-90
-Ltl
--74

-103
-90*M4

--51(8)
+5

-54(6)*lt

-26(1)

-39
-54
-52

-{06

24

-10
1B

II p I{Meqafitre. B cuooHax yHa3arro.rr'rciro rr.rHr4]ii, BlflTbIx rlpt{ BbIqucJreHI{[ cpeAHero 3HaqeHI{B oi,.

-92 !.5 u 95 a 4xvl c coorBercrBegHo. JIuHI4u Bo[opola trofia3blBalor orpll-
qATEJIbHEIE CMEII{EHTIfl IIO OTHOIIIE}II{IO K TI:I,iHfrflM FE II U [FE II], TOTAA I(AR BA.

flpe1qegrrafl lptnvtfl [O I] cMerqeHa B r(oporxoloJrlroByro qacrh crler(rpa trpllMep-
u6 na 25 xul c MeHbIIre, rreM JIuHIII tFe.IIl. O6parqaer Ea ce6.fl BHuMaIr[e r{ ror
$anr, ur:o cr(opocrl,r tro JrrrHrIflM BoAopoAa, Fe II-u BatrpeqeulrblM JIITET(EM [Fe III

" tO It [oxa;ailu paailuque AJrfi AByx paccMorpegnbrx MoMeIrroB Ha6ilro,4euuft
rrprrMepuo B ABa paaa. Cnopocrr rro Jrrrurrtr K Ca II B rlpeAeJlax omu6on rlaMepe-
nuft 6rrta oqegelra o4unarosoft rl panuoft B cpeAlreM AJI.fl arrrx MoMeHroB

- -100 xu/c. HafigegHbre paBruqu.E B ryqeBbrx cmopocrrrx roBop.Er o crparu-
{zxaquu BerqecrBa s o6onoqxe. llarreneuua nyuesofi cRopocrll' fiaH rlor(aaaJr

ipeguaprreJrbHblft aIIaJIuB trpoBeAenHblx llsMepeuuft, upoucxo4flr B {aAe c za-
MeHeHUeM I4ETOIICI{BIIOCTIII OMIaCCtLvt,

Cyrrruupyeu Koporr(o ocr{oBHbre peBy;rbrarbr ctrenrpaJlbubrx Ha6JIIo[eHraft CH
Cyg, 

-nrrudnneunui 
c 18.07 to 29.10 1980 r. B aror repnog^CH Cyg npo4onrxa-

Jra HaxoArrrbc.fl B al(rlanuofi {aae, naqasueficfl eu{e B Mae L977 r, 3ra {aaa an-
Tr{BHOCTrlt OHaSbrBaeTc.s 6onee trpoAoJl?r(r4Te.nruoft' qeM flpeAbrAylqtre.

Ha6nrogenra.fl rrocJre4uero ceaorra rroraaaJlrr, qro B crlemTpe upeo6lafiaro_r
aMucctrroggbre fifi:art;g 6anr,ueporcxoft cepuu BoropoAa, Fe II, [Fe II] u [O Il
Hap.EAy c rroJrooaMrr rrorJrorqeuufl or(r4crr ruralra TiO u a6cop6qneft Ca II. Suuc-
ctroHrrbre ltfrrrna ra6lrogarorcfl cMeIr{eEHbrMu B noporltoBoJrnoBylo qacrb ctrenrpa,
flpraqeM Be.rruquua cMerqeuu.s paBilflqHa AJIfi paBHbIx tt6r;vft, flepeuenrogrb uE-
TeucuBHocrrl sMuccfrfr. B lrfiu:uru Ho xoppenupyer c trBMeIreHIrffMu B nouTuuyyMe.
Jluuuv 6ansugponcnoft cepura H7 u Hs IIoHaBaJIu lpo$ulu, o6paruue tzny
P Cyg. B noporxue rrHrepBaJrrr BpeMeurr (uecxo;rrxo Anefi u Hecr(oJrbr(o [ec.fir-
xon 

-fineft) 
o6napyxulnrrcb ]rBMerreHr{.s B orHoctr{reJlbHbrx r{HTeucilBrr.octflx V- vt-

.R-rorrtuoneHToB-Jrrrurrrrr Ho n otnocrrreJrbnrrx uuTeuctrBrroctefi 6alrnaepoBcnrrx
t171ttuit, Hauruu Ha6ilIogeuuflM [peAII]ecrBoBaJIII Ha6IIoAeH[n Oaparr,rana [5, 6],
BbrrIoJrHeHIrHe e 7977-1979 rr. r{ B cepeAl4ue 1980 r.

Couocrasil.E.s Earrru peayJrbrarbr c raxoBblMr,r upe4mecrByrolqux aHaJruBo_B

[2,5, 67, Mo]nuo aaxriOuuri, sTO HafiIIOIaeMbIe IIeHyJI.trpEOCTu B CIIeHTpe CH
Cyg paamauarorgfl ot orurofi aI(rIIBHoft {aarr x gpyroft, IITo B o6oJloqxe, oRpyE(aIO-
Iqeft ABeB[y yIItfr CILCTgl.r,y B qeJIoM, IIoCTOflHHo trpOtrCxoAflT HeperyJl.flpllble rrpo-
r{eccbr, IrptrBo[flq,rre H trB]vIeHeHr,IflM {rauuecxrx yc,ronrafi.

20.08 1980 r.

4t



.(nn o6r,ncneulrg na6,rrroAare,Tbllr{x ,qaHrrr,rx B paSHOe Bperr,r rrpeAJraraJrr.rcr)paBII4tiHLre n{0[9.r111. IJo srrrAr, 6o,rr,mrrx rreperyJr.EpHux r.rar,reseuufr, rpoan.rraro_qrrxcfr r'r B crrer{rpgr rr-n 6.uccxe, noxa rpyAHO-CAe",rarr nr,r60p rroAeJrr{ arofi ran_repecurir'i aBeBI{r,r, IJeo6ro4rrrrlr 6o.rree gnrrrarrn.rora px4r,r na6.rrroAeuufr pa,Hbrr{r{cpeACTBarrr,r lr u 6o.rrruroN{ Ar,rarraaoHe AJrrrH BoJr}r.B aax.tlo.reHr,re r
qe,Hr,re ,*rrrrnru"^ri;I':'#J:r"ilc*peHHlolo 

6'rraro4apnoctr A' A' Eonpuyxy sa

Mafi 1981 r.

Jlureparypa
1. "4yya I. C. - Acrgloifrrarrria. tgB0, r. 16, c. 44J.2. Snith S. f.- Aslrhl. i., ti;g, 

",jf. 
S , N U. p.795.3. Eoa1,,tgt; M. E. - lI;rrr. lipr,rrr. a.rpo,l;. orjc.. Jg6g, r, JC, c. ll4.4. D^o.tptyn A. A.- Tar rro, 19U9, ;. i}i'c. tZq.5. Faraggiana R.- Astro., orr,f a.iiopii..', i'gsO, 

"ol. 84, I\r B.6. Faraggiana R., Ilo,ct; M._ I,i:-I"id;;i. iii. vnr. star.s, 1980, N 186{.

I4SMEIIEHT4'I E,'IECHA II
G-3BE3A 6

y,4n 523.84

SMI4CCIII4 Ca II y HAP,IUHOBBIX
Boo AB u HD l83b

II. O. \Iyraiiuon

B te'rcItr're 45 rroqeii s 1980 r. 6lt;ro floryqefio 75 tforoa.rrexr]lIlqcctrrx L/BV-tta6tnopeu,,iiI Boo AB ' o6uapy'rienr't pcaJI.IItrIC lr,]Ie,errrrfl 6;recxa B rrpeAeJrax rrecr{orTbr{ilx rr,IcfirrHr,rx BB.BA-EOii ne'n*r,Hrr' I{,olre roro, B ABe rroqrr ira6,rro4a"rrrrcr r.I3}reHeHrrfi, rranor,rrr,aroil{rre r}ctbrrrr{r.I(LU = - 0":t' LB = -0',to'2,-L-V -= - 0tn02). rlo aru' 4unrr",*, a rar{}r{e no orry6"rrr.rxonan-rlbrM IIaTII'r AaHIrrrIrI 71"t4 FID 1835 [3] Ir lra6;rroqcnLrslr Br,r.ncoua [I] ,rnnurl FI lr I( Ca II u cnerr-pax I Boo A' I Boo B u I{D 1835 rponege*. ,rorr.* repr,roArrrfiocrcii. Flair4euo, arro nepr,roAfiq-Hocrlr rlrlerorc'r B II3lIeIIerIIrqx 6.lrecHa rI atII'IccLrIr Ca II. IfeplroAr.rqrrocrr.r 6o;ree.rerno uorpur*lr*B rrsNreHeHr'rrrx 6,recrta (nepr.ro4r,r 10 cyr y I Boo AB rr 7,66 cyt v un rsss;. B .nunr,rqx I_I n I(ca II na6'rrrogarorcfi {IIItJrbr paa,lrr'r'ruoii fipoAoJrrn]rreJrbrrocrrr, no ocuorrroii repr.roA raHoii xre,KaH V r'r3r{errerrui'i 6,recna. rloarouy ocrronnoii rreprro/I (urrreprperr'pye,,rrii xax nepr.ro/( Bpaqe_rlttx aneann) ltolrier 6r'trs BLITIBJIeII ToJILrio rro orrerL 6orrirol,ry -1.rc.ty rra6.rrrogcur,rir rr,rrrui;i Hn I( ca II (- 150)' trIarr*tc,n.s 6;recra'I Boo AB, B.porrrHo,;r,ru;; r.arannr,r, o6paao* xorvr-IlorleHTolr A' tax natt ocrronnoii ncpnog rtsrrottetrnft ca II y I Boo A irpr.r6,rr,ranrc,tr,no ranoltme (10 cyr)' ocnorrtoii ilcprlo/-I rrarreuennii ca II y ! Boo B Brrarrr,rreJri,rro 6orr,ruc.
vARIATIo^{s oF LIGI-IT AND ca II-EMrssIoN rN D*ARF c-srARS I Boo ABAND HD 1835, by P' F' ctm'gainou.- 75 photoelectric naz-observaiio,s oI I Boo AB rvcreobtained during 45 ,ights in 1980. Real light variations o{ scvcral tho,sa,rlths oI mag,itucleare revealed' Moreover, the variations observeil in t*,o nights *.n.o.rrrrrrri,g liarcs (AU=

::0.?.1, AB_= - 0,,:9,2-,. tV =-- 0ry02). Botli our rJcent ora p,,frfi.ire6 clara on HD1835 [3] togethcr Nith wilson's obscrvations [1] of H and K co ri til-,.. in the spectra of IBoo A' I Boo B aDd If D 1835 are uscrl lor the search of periodicities.-wo lou,cl tho pcrio4ici-[ies prescllt in varitrtious of light and ca II-cmission. periodicities are.loi.e promincnt inlight variations (periods are I0 days lor I Boo AR ancl 7.66 4ays io1' ffO 1835). I, H anilI( ca II li[es the clnration of cycles is diffci'ent b-ut the basic periocl i. thn .u,,. as in light va-riations' Therelore, the basic period (interpretecl as the period or rtar. .otation) can bc rcvea-led only frorn a verY lorg run of FI ancl I( ca Il.observatior" r-1iol. Light variations of IBoo AB are probablv clle to the A-component since the basic periocl oI ca Il-variations inI Boo A is approximatel5'tho same (10 days), The basic periocl o'i cu ir-uuriutions i, I Boo Bis corrsirlt'r.abl 5' lalgcr..

?Ice.rre4oaaHr'rfi r{apJrr{r{oBrJx G-anea4, 
_T. e. BBeBA corHesHoro rr{rra, B.rgr,r_BAIOT B IIOCJIEAHEE BPEM,A sHAIII,ITCJIbIISTft rrrrrEPEd. rI;: S",OA,,EHTPI,qECK,nMna6JrrofleEufltrf 3rr{x BBeBA noJryqeHbl cB[AereJrbcrBa lrerre,eH,nfi r,r,JryqeHr,rr rdx
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xpoMoc{ep z {oroc{ep. Xporvroc{eprrbre usMeuenza o6rapyx{elrrr Branconoint [1]
uo ua6.nroAeHltflM eMIrccrIoHHEIx nnr,ufr H u K Ca II, a {otoc$epuble IIBMeHeHUE

o6uapymenrr Brauno I,I Ap.'[2] Ir HaMI{ [3] uo ua6nlogenusu^6.recna anesg. fle-
praoAnsH6glb B IrBMeHeHI4.sx 6Jrecra paccMarpllBaercrr aar( cBuAereJlbcrBo EaJrI{-
rrr{fl TeMrroro trriTHa Ha rroBepxnocrr,r Bparqaroqeftc.a BBeBAbr. }IaMeueuu.fl troror(a
B Jrr{Hu.f,x H u K Ca II urvrelor cJlo}ngblfi xapafirep E, Bepo.srno, rlpoucxoA.fiT tro
EecnoJrbltrrM ilp[quuaM, KoTopbre eqe Ee Bbr.flcIreHEI. Ha6nloAaIoTc.fl MeAJIe]rIrbIe

uaMeHerrrrfl (sa necnonrxo ter) lr cpaBurrrennuo 6rrcrpue (aa lrecr(oJlbno cyroa
uJrr.r Aecflrr(oB cyron) [1]. ]tpome_ro_ro,-Buficonorrn [1] orMeqeubl 6onrrurae paBJIu-
qflfl B rlorofiax B JruHI,I.flx H u K Ca II y BBeBA coJrHequoro rllila.

Sgecr HaMI{ uccJIeAoBaHbI xpouoc{epnme v {otoc{epnue IIBMerreHIIs
y BBeBAf,r HD 1835 ruua G2 V u y Bl{Byarrbuo-AsofiHoft BBeBAbr I Boo AB, rrtl-
uufr fioMlrouenr moropoft IrMeer I(JIaco G8 V, a Bropuxlubrft - xlaco K4 y.
Uorracno Brarcony tll HD 1835 u I Boo AB rugetxlorcs cpeAr{ sBeB[ rex E(e

cfler(rpaJrbHblx r(JlaccoB 6orrmuuu rlorol(aMrl B JrtrHr{flx H u K Ca II. Mrr npo-
reru auailua na6;rro4enufi y arrax BBeB[ Jrrruuft H u K Burconou, HaIIrIdx ouy6ml-
r(oBauubrx na6nrogesuft 6tecna HD 1835 [3] u ronyqeggrlx HaMLI B 1980 r
{oroanentprlqecr(I4x na6nro4enufi [ Boo AB B crrcreMe aBV. Otuetzu, ]ro
nauu 6unra npoBeAeHbr {oroanerrpuqecxue na6nrogenua I Boo AB s 1974r-
[4] . Onsaxo aAecs aru na6nro[euufl He rrctroJrraoBaHbr, rIocKoJIbI(y no na6nroge
Hr.rsrr,r 1980 r. o6napymeua rrepeMeHuocrb rrprrMelrflBrlrefics 's 1974 r. aBea[bl
cpaBHeHufl HD 131511. Ilels [aHHoro uCcJIeAoBaEI{.fl cocro.EJla B ycraHoBile}J.uIlr
coorHolrreuufl. Melr(Ay r(BaarrneprroAr,rqecfirrMr{ traMelreurr.flMu 6necra BBeBI u
6ucrprruu r4BMeHeHrr.EMvt B llrnvrflx H I,I K Ca II.

l. IllsMeueurs 6necrla I Boo AB r 1980 r.
(Doroauexrpuqecfttre ua6lro[enu.s E Boo AB rpouaroArrJlucb B reqeHue 45 no-

s.efi. c 22,07 uo S.Og L980 r. sa 64-cn MerrucnoBoM reJrecmorre ABT-4 B orrcreMe'
6nuaxoft x aBV. Bce ua6rro4eHfrfl lburfr BhIrroJIEeEbr c gua{paruoft, r rotopyro
uouhganz o6a xoMroseura f Boo AB. Oupegetnnrrcb paauocru 6necxa I Boo
AB u anea4 cpaBHeHI4.E HD 129972 u HD 131511. 0tu paauocrll6nrnz ucnpaue-
Hbr Ba BJru.flrrr{e aruoc{epuofi amcrunnqtru, trpuqeM Mbr rrpuHtrMaJrrl flocroflHEhre
sEarreEu.fl {axropoa aHCTuHfiqI(I( Ay, A3, Ary, trOflyqeEEbre trB flpyrux HaIIr[x
na6nrogenufi. flepexog or rrlrcrpyMenramnofi ctrcreMbr x UBV-trpoxBBo[trJlcfl
uo na6nmgenzau craugaprfiblx BBeBA. V aseaAbr cpaBEeuu.fl HD 131511 B peayrrB-
rare lraruux ua6nloAeuuft 1980 r. 6rrrr.r o6uapymerbr uaMeHeur.s 6necna B upe-
AeJrax onoJro 0ry05, E troaroMy AJrg auaJrrlaa EaME 6rrnu sagrbr roJlbno re na6.rlo-
geulr.fi [ Boo AB 1980 r., rIpE Koropr;x asea,qoft cpaBueur4ff 6ula HD 1'29972.
Bcero rar(Irx ua6lrogenuft 6uno floilyrleuo 75r74a 74a rloJlocax U, B, V coor-
BETCTBEHHO.

,(.nn ymerirrreurr.fl Bil:uflfl:r.fl 6rrcrprrx ualrenenufi atuoc{epuoft arctznrquu
Mbr rrpu HarfiAoM na6nrogenuu ilpor,raBo[EJru Ire Mouee rpex uocJleAoBareJrbubrx
uauepenzft [ Boo AB ra BBeBArr cpaBrreutrfi. 9ro gauo rafi]Ke BosMo]nnocrb
oqerunru ouu6ru rr cAeJlarb BbrBoA o peaJrbuocrtr paailuqufi aerr,lquu E Boo AB
or o4Horo ua6rroAeuu.fl r( ApyroMy. Haur troryqeubr cJlegyloq,ue cpeAEI{e Brraqe-
Errfi BeJruqvtt UBV I Boo AB, ux cpe[EeftBaAparuqubre ornJlolreulrs 6ur.oB,
oy r{ BepxHue rpegeurr omu6on loL' l, lo! l, lo'i, luo na6,rroAenz.srnr 1980 r.:

IJ :5"',653, ou: +On',072, lol, l< 0'',005,

l] :5"',349, o'B :+0"',008, IrL I<0'',003,
V :4*,581, ov :+ 0"',006, | "i, I < 0'',Q03.

flocxonrry lo'u l, loo l, lov I BHatIIrrerrE,Ho 6o,ntute, 'ICII loi., l, lo'b I'
I oi, l, To MolI{Ho BaHJIIoqI,Irb, qro uB}IeHeHL.I-fl BoJII/I.II{H E Boo AB ne lrory, 6srm
o6s.flcueHrr roJrrrr(o orru6xaura na6.,rroAeurafi. BepoRtuo, paBJII,IaII,Ir{ Berllslalt
qacrl{rlHo tsbrBBaH},I peaJrb}ILII\{I4 r{SrleHeHl4-srur 6;recxa 3Be3AbI.

(1)
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C,teAVer ral{;Iie OTI{0TIITr,, rrTO, BeporrT}ro. Cytq,eCTB\irOT ABa Trdrla peaJrr,r{r{X
Ir3rreHerrr'Iri 6"T ecxa 3Be3Abr, pas"IIr.ItIaIorqI,rec-fl rro ailIn"qur)/Ae, oco6SHHO B 

";";;;U. Ifa lro yr{aBbrBaror ABa cJreAyrorqr.re Ha6rroAer.rr.rfl:

Aara u
19.04 80 r. 5,538
5.08 80 r. 5,511

|lP. Tlepuo4 P nrr,r

6r,rrr, npeqcraBJreHa

f(t)-y(t){r(t), I (lr) : 0,

BV
5,333 4,568
',t ,324 4,555

r(oropbre,qaTor Be.rrr.rquutt u n "8, or.nr,l.rarcilrrrec.a or cpeAHrrr (cu. (1)) 60.ree.rerrua 3 
-l 

o'' l. ITo-nuAI'Ir{oNIy, B yI{aBaHr{r{e ABe }roqr,r BBeBAa r,rcrrhrraJra ,c,,r{rrrHr,r,uo[o6r'rne Bcrrr,nrrxar{ soeag rrina Uv cel,. B;recx ,o.rqii; irorr.. [/ 6r,r.r sbrruecpeAHero 6o;ree.rerr 0'l'1 , B 10 Bpe},r.fr KaH B OCraJrbHr,re Horrr.r Hore6auu.a 6;recxaB rroJroce u 6ttnn nopflAxa 0,1,01 . Hpor{e roro, r,r3}reHer{r.rr1 6.rrecxa n nonoce u
orlrocllTeJrbHo ero IISIIOIIOHI'LII B lloJrocax B tt V 6r,rnr,r enaqr,rreJrr,Ho 6oltrre, uer.rB ocTa'rlLHbIe HoqII. floarouy rrplr I,rccJreAoBarrr{r,r [epr,roArdrrHocrr,r rrBNIeHeHuft 6ne-CI{A SBEsAbI N,II,I IICH.TIIOAII,IJII,I I,I3 PACCil,IOTPEHT,TX UA6.NIO4EHI,Ifl, IIOJIYqEHHbIE 79,04 g5.08 1980 r.

2. .tlacrorntrri 
auanne Iarrur,rx

tlactotnr,rft aHa,IIIrB AaHHLIx na6.rrro4eur,rr,i 6r,r.rr [poBeAeH c r.rcrroJrb3oBaHr.reil{
,qrrcKperHoro pa3...Io,'rieHraa crlrpre AJrfl Hep_a_BrrorrepHo paclpeAeJre]rHrrrx Bo Bpe_
rueHr4 AaHr{brx [5, 6]. 3ro paa.no;aenrae g.rrr^lv,u^rap.uirfi ,.""-ruqyu^no, tseJrr,rqr,rHr,rI (f^.), no;ryrreHHr,rx B MoMeHr t7r, nnrxerca cyrruort

/r,,(or): > l(t,,1 ei2n,tr,,
t:1

r[e o - qacTora, cBrraauuafl c neprroAorr p Hax co :
Br,rpair{aJrr,r B cyrnax, coorBercrBeHHo o n (cyr)-1.

Ilpe4no;nonrrr[r, qro r4ccJre,qyerrao n.rrrrrir* i 1r; onorr"r.
HAIT

N

k-1
rae y (t) - fiepr{oArrqec*_a.fl {yuxqr.rn , r (!\,_ cryqafi,,afl Be"rruqr,rHa c rayc,g6s_cxr.rM pacfipeAe.Trer{r{er{. Hax uoxaaauo B [6], ne"rrn.rnHa

c / .\ (F,r (co) /,t (.),
\ / zl.r(tl.) ,

Ira3r,rBaerra.fl xoa{$nqr.re}rroilr crer(rpa;rr,uoft RoppeJr.Eru,rr,r, flBJr.rrerca a{r}exrr.ru_
H6IM ItpI'ITepr{etr{ Hairl{rrl4fl rleplIoAr,ralHocrr4 B r,rccJle[yeilfoNr frporlecce (sneaAouHofi
o6oauaqeHa Be.rrr.rqr{Ha, r(orrrrJrer(c]ro conp.qxieHHar r1,, ( co); urreruune cxo6xuB qr4cJrr'rreJre o60aua.raror NroAyJrb nenraunnrr) . 3rrurer* s',rrl o;;r;";'6;;;BbISI{CIEHbI AJIfl P,gAA AHASEHTTfi 0), PASJII,IqArcqIltXC,g ItA IIOCTO.rIHHYIO BETI4qI,IHYAo. ,(ra Aco nprrunr{aror BHaareurr.s

A,a - al T,

t\e T - o6[Iax npoAoJlil{I4TeJrb}rocrb na6.rrro4enr.tft, q 
- [ocroffHHa.rr Be,,,n.,r.rHa,

AJrfl r{oropoft uoryr 6nrs upr,rnxrbr BHaseHrr.rr ts rrpeAerrax o:r 0,1 A;-0;rt (;.-r6Dl
Mrr uprlrHr'ril'raJrrr cr :.0,2. flpu uarraur,rrr B r.rccjreAyer{oM npoqecce rna,\,reueuufrc Her(oropofi.rac'o'rofi co lra aroft qacrore Ha rpa,frixe s (ri floflB,rrffcrc.rr nur,
NOJIYIXI,IPITHA HOTOPOIO COCTABJ-I,flET OITOJIO 0,5 ArO. I{POITE 

'TOIO, 
NIOTYT 110,A814T6-cfl TaKiIie JIoIIiHI;Ie III{Htr{, .EBJL[rcqI'Iectl peByJIbTarolr 6uennfi rre]HAy co6crnenuoft

'Iacroroiir peaJrbHoro IIepI40Ar4rlecHOrO rrpoqecca r,I qacrora,u, cBrrSaHHbrr\,',rc paclpeAeJreHrreNr 4ar ua6;rro4ennfi. Ileuepr4oAr,rrrecrr.re r,rsl,reHeHr{ n v oruwlxu
Ha6.nroAeHr.rft roixe Bbr,r,rBaror tf.rrroxryaqrn, 6y"".Iri, 3-tri,-"o"a*o rrocJreAHr{e
He rrp-eBblllralor orlpeAeJreHHoro ypoBH,E ,4, aanrrcauqero roJrbno or sr4cla ua6nro-
Aeurafi. lpar[uxr.r A.r].rr HaxoxiAetrttr ypoBH.rr /. npr,rne4e"ii ,-fOf .

Ocnonnofi upr'turlnofi flo.flBJreHr,rfi ,o'rrn or" nrrKoB ne.[r.r.rr4Hsr S 
-( 

rD) gna racrroJrb-
SOBAHHI,IX HA[,II,I AAHHI,IX .flBJIflETC,fl TO, qTO UA6IrO4EUr,r,fI NPOI4StsOAT1JIITCb IIEPES
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ilpolre?riyrltlr BpelIeIrI{, HparHLIe sBesAIlLIM cylllqN. ,l![la racHnrcqeHl4.fl JIo]I{HLIX

lreprroAoB lrarrr{ r{orroJrr,BoB&n rrcroA Tanuepa [7], no r{oropoNfy onpeAeJrrllorctl
xoi,p(rrqrreHrbr noppeJr-Erlr{r.r r o'rR,,rorrerrr,rfi Al uoltenroB I'Ia6JIIoAerruii aneaqlt
OT trotreHToB npoxoiliAeHLLfl sBeBAbt qepCB MepIIAL{aH II orItJIoHeHI,rfi Aq no t[aae

Bua.renr,rft 6necxa or cpe4ueit xpr,rnor,i 6;recHa, BbtrlncJreFllloft c 4aunr,l,rr nepl{oAoN'I.

flepr,rog, AJrrr noroporo Hoppeilflr(r,ra rreiriAy Al n Arp IroJroHtrITeJrLHafl I4 crarl'I-
,cTtrrarecHrr SHaqlrtrafl, c.rreAyeT crrr.rrarb JroiliHtlll. N'[etoII Tanuepa Becbrla a{$eH-
Tr,rBeH, ecJrI,I tsHaqeHwr Lt noprIAHa 0,1 cyr I'rlr'r 6o;nee.

Arln.nrrry4a u dtaaa CL{HycoI,IAlI, H&IIJI}tI[llINt o6pasou upe4craB JIfl roulefi nce

na6lro4aertble BH&aISHI,IsI (tr), rIoI'yT 6LITL BLI.II,IcIIeHLI IIo (lopuy.rrart, [pIlBeAeH-
11r,tlr B [6]. OlnaHo r,rLr npolrBBeirrr JrrrrrrL upu6;ntririeuHble oqeHHIl al\IrIJIr{TyA coor-

BcrcrByrourr.rx crruycor,r4i r{crroJu,Byrr AJr.r Droro BeJrr{rrr.rHy J'(,r) +xl(11.).3ra
BeJII4TII,IFIa, HaH noI{a3aJII,I HAILIII BbIIII,ICJIEHI4,I, HE 6OTEE AIE}I HA 30% OT,TUqA-

ercfl or aIIIJII,ITyALI CIIHyCoIIAI)r, 4atou1eft 4ln rofi H{e aIaCToTLI ual4;ryqtuee

coBNIelIeHI,Ie c ua6.urcAeutr{.sN{I4'
Paccuorprarr rro.ryseuHlre Har{I,I l(pllrrble uorII,IaIllIIIr S (ro) (pnc. 1, 2). }tp_llulre

grr ,r.r..rdg,rfi 5recna I Boo AB u rrorroce B uoxaer,rnalor rlepl4oAst Pr:
:9,43, P2 - 7,12, PB:0,92 CyT, coortsercrByloflI,Ile caMLIM BLICoHIINI N{aKcII-

MyNIalI. N[euee qerr(o SrIr ]Ite [epr'roAlr aalferHbl rlo cpeAlleft rpr'rnoft ,4Jrfl noJ]oc

U, B, V . rlepno4r,t upIr6nuxeHHo cBtIsaHbI coorHoIxeHI{eN'I

-llPz: llPr - 1, llP ": llPr -i- 1.

ftax r,ranecr.Ho. Tafioe coorHot.rrerrne rroaiuo o6bqcHurb rel[, qro lrepl'IoA P1 -
r[crrrgrrbrrli a P". P" - "roitriHbre rrepr.roAbr, BoaHllnaioqlle BcJIeAcTBI{e IrotsTopfle-

Mo6rr4 na6;rrOAe-ur,Ift .repee flpolle;;ri.ylrHI,I BperIeHII, HparHLIe cyTHaI'I. 3ro [oA-
rBep?rr4aer l{eroA Tannepa. I{arrr.r uo.rryqeHLI cJIeAyIoIur'Ie B}Iaqe}Irr-fl xoat[t|lur1r'ren-

ra xoppe"ual\r4l{ /'(A/, Aq): -0,19 A.xfl neprroAa Pr, !0,27 gtta repl'IoAa P2

u +0166 A.rr.rr neplroAa P3, xoropbre coorBercrBylor uar,r6o"nottrefi uepoarn^octtt
TO1O, qTO rreprroAr,r Pr, P, - ro;rirr,re. orrre.rlrlr Tar(irie, qTo Buaqellue s (co)

Arrfl nepr,roAa 10,93 cyr (co:9,15.10-,) roarrrr rar(oe ?r{e, HaH Arr.fl nepl,IoAa

Pt - l)-,43 cyr. Iloalolly rroJryareHrroe BHaaIeHr.Ie rlcrlllllloro fleplrol(a P, Mn
I Boo AB rroirier 6r,rrr Ao r.reHo'ropoii crerreHl,I cryrlaiiHblx{, 14 ]l AeftcrBrrreJrbHocrl'r
rncr1ruHtrir replroA cocraBr.rler o*oro 10 cyr'. flra HD 1835 ry I4sNIeHeIrI'Ifl]I 6JIec-

Ha B rroirocui B ,, 7 no.uy.rarorcg [epI'IoI[bI Pr:7,66, Pz: 7,15 u Pz,:
: 0,BB c)rr, r(oropr,re 6.,rr,rgxr,r * reprroganr y E Boo AI3, lr I4x ral{}lie rloirir'ro o6r,-

.scHrlrb xax P, -- LIcrI{HHl,Ifi. u Pr, P, -.no;rinble, OAHar(o N'IeroA TatTrepa^ue
IIoSBoJI,{eT I,IOI(JIIOIII,ITb .]IoiI{HbIc nepl'IoAt,t IIO HAUII{N[ HA6JIIOAdHI,IqNT IID 1835,

TaH Kar( roqr14 Bce oHrr 6rr;rrn ur,rnoJrHer-rbr npI,I upoxotttAeHltl,I SBOBALI alepe3 N'Ie-

pr,rAr4aH (Al <0,1 ey.r). Coornercrsyroillr{e BHarIeHI,Ifl r (At, Arp) He IIpeIJbIIUaIor

uo a6corlornofi ne.nn.rrrue 0,2.
llpgnegennbre Ha pr,rc. 1,2 xpr,ruue S (co) U.rrx r,rarrenenlrfi rorona lr Jrr'rlrllflx

H lr k Ca II uafiueHbr rrocpeAcrBorr ocpeAlreHr.ra Bnaqenrnfi S (co), rloJIy-qeHFIbIx

JUrrr Hairi[oro ua 10 .re, 
"u6nroAeur,rii 

anea4bl; rrclrorrbsoBaJrr{cE, AaHI{r,re Br'r,'lcona

c 7967 no 1976 r. [.rrn IfD 1835 (L47 ua6mo,4eur,rfr) ],r c 1968 no 1977 r. A.rrn €
Boo A (t5B ua6.rrrogeurfi) n I Boo l] (151 Ha6IIo[eHre). Cpe4nue sHaqeHIIn rto-

Tor(a B JrIrHIafIx II Lr K BlrrrlrcJr.rlJrr,Icb orAeJrLHo rlo roAaN{ I4 BbITII{TaJrr'Icb 1'I3 Ha-

6nro4aerurlxcR, uro6r,r yAoBJIerBopI,Irr, ycrloBtle Xl (1.) : 0. I(anuafl Ilpoqertypa
[o Her{oropoft creuerlrr r.Icr(JrrorraJra r,rB}IeHeHr,I[ c [epIroAoNI rlop.flAr(a HecHoirr]-

I(I,IX JIET.

ftpunrte S (o) Uxfl If u I( y tID 1835 u E Boo A rpoxoA-ar nrrure yponnfl ll
rr6ru3, uac.ror.'0,1;0,9 n 1,1 cyt-1, oAlIaHo IIoJIocbI, BIIyrpI{ Itoropblx S (cu) ),4,
BHarrr,rre.IILHo IxIIpe. qexl Ha HpI,IB-bI-Y S (co) U;ra I,IarIeHeHI4fr 6.necxa, r. e. ITepl4o-

AuqHocrb B r.r3N,reHeHr{.sx lI r,r K nr,rpaareua cJra6ee. Xota oupegeJleHl{ble SHaaIeHI4fl

nepr{oAoB IIo I{BN.IeHeHtrsu H u I( y I-ID tB35 r,r f Boo A, B yxaaarb HeBoBNIo}HHo,

BCeiNeIIpeA0TatsJIfIeTCflBepoflTHt}tII,aIToaTI{[epI{oAl;I[pI46fluBI4TeJIbI.IoTaI(I{e
rt1e, HaH rrepr,roAbr,,ra.rererrrft 6.necHa, tr{u.repecuo, rrro Hpr{Barr,s (io) rnn uame-

uenr.rit H llk y I Boo B r.r,rleer nrar,crrnyrroin6nltel'1 qacror 0,0 u 1,0 cyr-l,-alro
onpeAeJreHHo yr(a3r,rnaer Ha oareHb 6o;rrllofr [epl4oA r.ranteneuuft. TaHI'ru o6pa-
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30rr, r,r3r{eHeHr4fl cy}r}.rapHOro 6.uecHa I Boo AB r.opaago ,rryqlIle coraacyrorc.E c
r.ralreHelrr.rrruu FI u K Ca II y I IJoo A, ueu y E Boo B.

Ec.rrr't usnecrHa alacrora t,r ueprrolroecr,orl cocraBJrfroqert r,relreueHrafi. ro
cpeAHeI{B aAparl'rqHoe ornJroHeHue HenepuoAuarecxofi cocraB Jrfl rorqefi llotner 6uru
Hafr4euo no crreAyroqefr {oprrl,.ue [6]:-

._rtl_s(,)lxl:1,/r
" - l---l -3-J

Taxnlr o6paaou, [oryaralorcfl cJieA)rrotqr4e BHarreHI,r, s r,r a]rrrJrr.rryArJ nepi{oAr,rqe_
cnofi cocrau,uxrorqeit C (n aneagubl-\ tse,rrr{rrr{Hax AJr.a 6;recxa -B n uo orHorrreHr4ro r{
Herrpepr,rBHorry cner{Tpy AJrr{ rroror(a B Jrr,rrrrt.flx IJ, K):

Iloroca s

B 6.10-3
H, K 3,6.10-2
B 1, 1.10-'r
H, I( 7,2.!0-z

3BetsIa

i Boo AB
4PooA
HD 1835
H D 1835

C

5,5. 10-3

3, 3 . 1C-2

2,3. 10*2

3,3. 1C-2

Hanolrur.tll, aITO rIpr,r aN{rIJrr,rr}rAe, pannofi c, rrepr,roArrqecH6fl oocraBJrflrorqaE
C sh 2notl r,rar,reu.sercfl B npeAe"oar -l-C.

fIp, paccr'IorpeHIrI{ rloJryqgsrur\ peByJrbraroB rroJreBHo orr,rerr{rL, Tar{}r{e
csoficrna npeo6paaonauua cDypr,e, orrnogr,rrrbre r,rB r.r4ea;rnuor? rroAeJrr,r? n xoropoft
na6"T rogeur'r.s o6T eHra rlpoldBBoAffrcrr peryJT.Bplro Hecr{oJrbno r{eoflr{eB e}r{eAHeBHo,
Ipu'IeM n xaHrgr,rfr AOHL B TerIeHI,Ie Hecr{oJrbltr4x aracoB. Taxa,s }roAeJrE, rr3yrrega
Pa.Inoncxulr [B.l. Ee r{ox{rro oxapaxreprraoBarb {)ruHr{r.r.arrr,r aracrorr,r (oxualrn)
9rro^r, or, nonotrieHr,ra Nrancrrrryrrots ltoropr,rx BaBr,rc-ar coorBercrBeHHo o,r DT',L?, 6T _- o6qefi npoAoJririr,rre.trbuocrr,r ,ru6rrog"urrfr, r,rHrepnaJro, r4x rroBTop-rre-
trlocrr'r (cyr) r,r r.rHreptsaJ]oB, B reqerrrre r{oropbrx Hanigr,rfr p^aa na6.irrog"n-, ,ipo-
BoAr{rc.rr (cu. rpa{1rnra^r: [BJ). ,I[.ra uacroi O < or:( l)2 

"yr-, "y.qr.rourr'ruTOJrE,Ito oxua o, ra or. cgnnrrr ro qacrore B rlocJreAouu"nnuoro"crg1 o^on o, u o,
rrpr4 rrpoAoJririr{rerrbHocrr{ ua6.,rro4eur,rfr nopa[Ha B rrec paBHbr (D?1-r .= tr.
'10-3 cyr-1 r (47')-l : l cyr-l. IiaH nortaeaJrr{ tsDrrrrlcJreHr.rs Paqxos"i*o.o I8l,
oHua 0, AJIfl I4AeaJrbnor,i uoge;tu fIllJlflIorc.fl rr.[atsrrrrrrrr4 {yuHrltrallr,t c rra6cl,r}{ytra-
tr{I{ I'I }IrrHI'Ir'Iy}Ia}II,r Ha qacrora\ cool'tsercrtserrHo 0,0; 1,0... cyr-1 r,r 0,5; 1,5..,
cyr-1. Ero noaso"r''er o6r.scurrrr, -\oA rpa(x.rron SyuHqr.rlr s"( co), "o"yr.oi"r.iuo na6rro4enr,rsrl Brt,rcoHa, prrc. 1 (xpr.rnr,ie^a, e), pic.2 (xpunaa'a). rotxorrxy
rIaHCIIlIyrrbt S (to) Ha yxaaailHbt\ pl,rcyHr{ax pacilo.rro;rieHEr s6rfiau.racror 0,b
rr 1,0cyr-1, ro rrJlaDlroe yrrcrrrrrreHrre S (o) x.ricrore ro:0,5 cyr-r r,r nocJreAyro-
lqee BOSpaCTaHI{e, BepoflTr'ro, 86rSBaIro BJrllflHr,renf oxna Or. Orcyrcrnr,re rratsHbtx
r{rlHr,r}ryr{orlr6nr,ran co:0,5 c},r-1 Ha pr.rc. 1 (xpr,rur,re o,b7 n puc,2 (Hpranr,re a,
6) , nepoaTHo, clll,rAere,Tl,crs;rg1 o rotrr, ,ro narri Ha6rro4eug-s rreHee coorBercr-
ByIOT I,IAeaJrr,nOr.i lrOqe;rr4, rre}t rra6;rro4eur,ra Br.r.rcOna.

O6cpnqeur,re peayJrbraroB

__-ocuourlr,re l)LrBoArl AarJr-roro rrcc,,reAoBarrr.r.E cocroflr n cJregyrorrlerr. l. v aneagIlD 1835 r'r I Boo AB r.n'rerorc.s r{Baar{rrepr.roArrqecxr,re cocratsJrrrrcrqrre B r{Br,reHe-
nrnnx 6;recHa r{ etrIIlccI{I,I FI r,r K Ca Ii. 2. lleplrogr,rarHocrb 6o.iree.rerxo Bbrpa}Ne-
Ha B Lrsl,reHeHr.r.sx 6.rrecxa; aNrlrJrr.IrlrAa c tiepr.roglr.recxl,r\ i,rarreneuraii 6aecira co-
craB.rr.fler 0"',023 y iID 1835 u 0"',0055 y I Boo AB. B JrrrHrr.sx H r.r K ca II
na6nrogarorca qI4I{,TIIrt uarreneunii paarn.iHoit rrpoAoJr;rir,rreJrE,Hocrr,r, oAHar{o
ocnosHofi uepr4oA rlx rISMeHeHrrii 6"tlraox H uepr{oAy narrenenrafr 6recra roft xie
sBeBAbL fl_oarolty ocnosnofi_tleprloA rroirier 6rlrr nrrsnnerr Jrr.rrrrb no 6o.rrrurouy
rII4cJIy na6.rrrogenr,rri .nr,rrrrafi 1l u I( (-150). Aynnlrrygr,r HBa3xnepr{oAuarec11r4x
raar'reueur,rfi B rrrHrrfix H u K cocratsJrrrror or{oJro 0,.,03 y o6eux g"eaA. Iocxorrxy
nepr,roA r,raueuenr,rfi 6"necna I Boo AB 6.rrr,raox H ocr-roBHoNry neprroAy ,rr"rrerrri,i
ts r'rr4Hr,rflx H u K y I Boo A, r:o cne4yer cqr.rrarb, arro r{B}reHeuraa 6necHa I Boo
AB sLrasaHLt I] oclloBHor{ I4Br'reHerrr{Errr4 r{orrloHeHra A. 3. y I Boo A ocuJnuoft
nepI4oA rnarteueur.rlt cocraBJrfler oxo"Iro 10 cyr. y I-ID 1835 noarrolriHr,re BHaareHr4fl
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ocHoBHoro nepr,roAa cocrali"trrlor 7,66; 1,15 u 0,BB cyr, llo, Bepo.arHo, ucrI4HHbINI
BHaqeHr.rel,r ocr{oBHoro nepLIoAa .rIBJr-flerc.tl 7,6[i cyr. Oc'ra,lr,nr,re ABa rIepI'IoAa,
Bepoflrllo, Br,raBalrbr re-\I, rITo Ha6[roAeHr,rfl npor{aBoAr{Jrl4cb qepea nporle}iiyrr{I,I
BperreHr{, HparHr,re cyrxa}r. B nr,rsr,r.sx H u I( Ca II npor,rcxoArlr I{a}IeHerII,I-4, r(ax
6o",ree upoqoJrlrir4Te"rrbHr,r€, Tilr( rr tr{e}ree npoAoJril{raT€"TrbHble Iro cpaBI{eHI4Io c oc-
HoBHbrrl rrepr{oAoxr. Ilart4eunsre r.rarlrl aAecb rreprlo[Lt r.reneuenrafi 6lecHa III)
1835 r,r I Boo AB cor.,racylorcfl c rerII,I, Koroprre 6ut"nla rloJryqssl;1 n [3, 1rl.

B cs.flelI co cAe,rarrHllrl,I Hail{r{ Br,rr}oAarrl4 orN{errrM peayJlbrarbl, rro.llyqeuHlre
E.'ranno r{ [p. AJr.fl BBeBAr,r'rrrua G0 V HD 206860 [2, 9]. V aroft BBeBAT,I no ua6.rrro-

AeHr.r.flil{ c 1970 ro 7977 r. o6napv;tie}Ill B floJroce 7 r,raueuenr.rrl c rtepl,IoAor,r
24,9 cyt B npeAeJrax 0"',02 r,r HerrpaBr{JrbHr,re r{Br{eHeHIrx upra6.nrnal{TeJlbHo B rex
irie npeAeJrax. I-Ie Barrearelro .rerHofi rreprroAr4arHocrld B rrBNIeHelILIft-t rr,rnr.rft II
r.r K no Ha6[roAeHr.rrrr Brn.ucoHa c 1966 uo 1975 r. tr4n'reucuBHocrld arII,ICcL{oH}Ibrtr
.lr.rHr.rii h r,.r k Mg II, Boslroliuo, I{Br{e}IrIIorc.rI c reM }Iie uepr{oAoM,'I'r'o u 6[ecH
BBeBArrr, uo s autr,r$aae; oArraxo 6r,r.rro no.nyqeHo Bcero untr ua6rrogeru.rit artrx
;u,rnuit. flocnonuxy B.uauxo r,r Ap. He yrBeplr{Aaror, arro Z4,9-guesnsre I,IBr{eHeHrIrI

.nr.rnrrri II r,r K Ca II y HD 206860 soo6ule orcyrcrBylor, ro I4x peav.rllrarhl He
nporr,rtsopeqar norryareHHllr{ HarII4 A;r.n I.ID 1835 r,r I Boo AB, oco6enHo ecrII'I
yarecrb paBrr4rru-fl ts rrero[r{He Harrrero u r.rx r,rccJreAotsaHlrfl. B.racrHoc'rra, .E;ralrHo
r,r Ap. orilreqaror, rrro 24,9-4nennr,re r{Brre}reHr{a y IlD 206860 B JrI{HI,Ir{x FI r,r K
Ca II rroryr 6lrtr, nrrpa;riennr cra6ee, qelr B Jrr.rHrr-flx h u k NIg II, BcJreAcrBI,Ie roro,
qro Jrr,rHr{r4 H ra K rleHee r,rHTeHCrrtsHLre, qeNI JrrtHI,Irr h u k.

flpr.rur,ruoft [epr{oAr,rrrHocrrr B r4a[rerreHr.r.sx 6recxa u r,uuufi FI r,r I( Ca iI
y 3Be3A COrHerrHOrO Tr,rna, Bepo-rrTHo, -sB.rLsIoTCfI o0eBoe Bparqel'Il4e I.I HepaBI{o-
rrepHocrr{ rroBepxHocrnor? apxocrlr. Ilocne4ur.re r{ol'yr 6brrb nr,rasanbr HaJIIrrII4erI
Ha noBepxHocrr4 BBeBALI rer{Hrlx rlrrreH (usueuenun 6recHa) rr flpxlr,\i {.noxxy-
;ron (r,raueueu[.q rr.ruuft FI n K). Oloxxy;rr,r, Bepo.flrHo,.flBJr.flIorc.rl r{eHee ycrofi-
qI4BLInII,I O6paeOnaUr,rflr{I,I, rletrr rrflTtla, Ha all'o yHaSr,IBaer Ha,[uque B I,IStrIeIIe]IL1.EX
II rr I( Hap.s4y c ocHoBHbrrr neprto[o]r rar{irie 6onee 6r,rcrpbrx r.r 6o,nee rte4.rreHIILIx
LU,IH"rIots. Eyll6a u P5,;1i14.Ilttpa-Tononona ran iile, KaH r{ ltr,r, o6napyTIiIrJrI,I [e-
pr.roAuqrrocTb, cBlsaHlryrc c oceBLIr{ BpaIqeHI,reN{, B I,I3r,le}IeHLLflX .nr,rrrr,rit FI rr I(
B cnexrpe Co;rnqa HaH aBeBAbr rr HeperyJr.aprrbre r(opornorrepr.roAl4trecnr,Ie LIBIIeIIe-
ur.rq [10]. lI{ep6axora [11] r.raru.na recHyro Hoppenrrqr{rc rre}riAy cBeareHlrexl TTI,IIIITLI

FI Ca II B cnexrpe Co;rnqa Han aBea,qrJ r,r cyNrlfapHbrrr rroror{o}r r] Jir{Irr.rl{ I( Ca II
or (r"rroxnyron.

Paccl.rorpenHble Harrr,r BBeBAT,I coJrlreqr{oro rr,rla cxo[Hr,r r4, tsepoarHo. relle-
rr,rrrecnr{ cnrraar-rJ,r co BBeBAarrr{ ruua BY Dra. B aracrrrocrr.r, IID 1835, € Boo A
tt B or.rrr,r.rarorc-rl, r{an r,r tstseaAl,r tlrna BY Dra, 6o.nr,urr{r{rd r{HTeHcr{BIrocrrIl\rI,I JIr{-
srrr:i Il u I( Ca IL l4errerreHr,{fl r,r}rrerrcr,reHocreit nrrlr rrunlrfi ts cilexrpe BY Dra
na6.,rro4anr.rcr Eonnorr rr Ap. [12, 131. IlepnonarraJrbHo no (rororpa$r,r.rectrrirt ua-
5.:rro4eurtR,u 6rinr,r nar,i4eHJ,r r43ilreueHr.rfl cnor,rBaJreHrnofi lrrrrpr,rHLl JIIII.II,II,I II Ca Ii
upr,r6"nrrsr,r:reJrbrlo B 2 paaa ea t2 no.refi [12]. 9ru AaHrrbre paccr{arpr,rts&.rIlICL ItEIIt
cBr.rAerenE,crco rreoArropo4uor,i rroBepxHocrnofi apHocu{ B trrl,rrlr.rr{ tsI Ca II y B\l
Dla. Iloaguee no t0 rforoorenrprlqecr{r4}r ua6.nroqenr.rflr'r Ba n.srs uo.rer,i 6lr.rr uo-
ryareH paa6poc onBr.rBaJrelrruofi rur.rpuHhr Jrr.rHrlr4 K Ca II co cpeAFreI{BaAparIIrIHr,tNt
orr{.rror.rerrrrelr -l-3 %, rr 6rrn cAeJrar{ BbrgoA, rr'r'o rotsepxnocrlra-s apxocrr B \.
Dra e.rr.rrruu I( no.mr.r oAlropoAlra [13]. OqenHa rrpeAe.rroB o'rn.ronenufi [13] 6;rI,raxa
H no.[yareHuofi uaur.r oqeur(e A.ns ,nunufr FI u K Ca II y BBeBA coJrHerrHoro rlrrla,
oIHaI{o, HaH lror(aSr,rBaer }raue r4ccJreAoBaHr,re, n [13], Bepofrrrro, 6r,r,,ro upore4e-
Iro c"Tr{rfixor{ r{aJro na6;rrogeur.rit gln roto, uro6r,r rrorJrl{ 6r,rrr nrr.nn.neHbr I{Brle-
Heur{fl Jrr{Hrlr.r K Ca II c neplroAo}r, coBrraAalorJtrr,rnf c [epr4o4oM r4aMeHerrrafi 6;necxa
BY Dra (3,8 cyr).

B [1zr-16] ror{agaHo, qro r4ar.reHeur,ra Il*-aufi.ccutr y BBeBA rr,rna BY ]lra
ror.E r,r 6o.urrue rro axrrrJrrtryAe, qel{ y arrr.rccnft II u I{ Ca II, Ho oHr,r roilie Irc
BCerAa rror(aabrBaror raxylo ;rie [epl4oArrqHocTb, r(oropafl na6rrogaerca y 6.uecna
DTr,rx BBe3A. flo.ny.1sH61 cBriAereJrbcrsa 6o"ree 6r,rcrpr,rr Hore6anr,rfi u IIo, qetrI rc,
Horopbre Nrory'r 6r,rT s llLranaHLr ro.rrbno tspaqeHr{eN{ BBeBAbr npr4 neoA}ropoqnoll no-
RepxHocrHoft npxocrr,r. 3rr.r nrrnogrr roirie cBrraaHlr c paccr,rarpr{BaeMblr,Il{ Ha}II4
IronpocaMr,I BBr4[y soalro;,rtllofi o6rqnoc:rr,r IIpor.rcxoiriAeHr{.rr 3Mr4ccnfi n,rranrr.rix
Ho r,r II, K Ca II.
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Aerop 6,raro4apeu Aor{rop5r o. Ij. Brr.,rcorry 3a ripeAocratsrreHr,re BCe\ IIo.rry-
'qerrr{6rx lru rra6arogerrr.ril aneal I Boo A, I Boo B u HD i835.

.{ena6pr 1980 r.
Jlrrreparypa

l. l:Vilson O. C.- Astrophys. J., 1978, vol. 226, p. B7g.
2. Blanc_o c., catalarto s., Marilli E.- Astrori.- and Astrophys. suppl., 197g, vor. 36,

p.297 .

3.. Ll_yeailnoc II . @.- Izlsn. Itpr,trr. acrpodlua, o6c., 1980, r. 61, c, 127,
4. Vyeailnoc II . @.- Tarr ;rie, 1976, i. 54, c. 89.
5. l)eeming T. J.- Astrolhys. Space Sci., 1g75, vol. 36, p. lB7 .
6. Ferraz-Mello S.- In: Colloq. <in binary.stars.'San eaul'o, ISZZ.
7. Tanner R. lI/.- J. BqV. Astron. Soc. Canada, Ig4B, vol.'42, p. 177.
8. Paanoocn-uii 4.II .- II::n. Hprrrr. acrpo{ua. o6c., 1g80, r.6l',i. lZ.
9. Blaruco C., Catalano 5., Marilli E.-- Nature, 1g7g, vol.2B0, p.661.

10, Bumba I/., lluzichota-Topoloua B.- Solar ehys., ig6Z, vot.'1', 1t. 216.
!). \ep1axooo 3. A. - llan.-ltpr,rrr. acrpotlrn. o6c.,'1g76, r.55, c.'S7.
1.2^. B^o1,p 2. I4-- --\torr. Not. Rby. .{slron.^Soc.. 1974, vol . 166, p.79.
!1. B_opp B_. 1!'., Feland G.- Publ. Astron. Soc. pacific, 1977,'iol. Bg, p. 69.
14. Pusko l. C-., Quast G. R., Torres C. A.- Asl,ron. and'Asl,rophys., 1977, vol. 60, p. L27.
11. Fopp B. lf .,.rchmitz M.- Publ. Astrorr. Soc. paci[ic, {97&, r}o1.90, p'. 531.
16. Vogt ,S. ,t.- Astroplil.s. J., 1g81, vol. 247, p. g7S.

vAlt 524.33+524.352

TEJTEBflST4OHHAfl OOTOMETpr4.fr HOBOII nEEEAfl 1975
(V1500 Clg) B 1979-1980 rr.

E. II. Ilar..renno

I-Ia6;rrogcrrnn I-Ioroi'r Jle6e4x 1975 n 1979-1980 rr. Br,rrorrHflrrr,rcrr B crrcreMe,6;rr.ranor:r
tt 1/, tl nrrorTla oIIroBpeNIeHHo g-.8, V .3a 60 .r 6n.ro no,ryueno onoJro 1800 re,[esflaflorrur,rx crrru-
Hon. flepno4 uarrettenrtii 6.necxa P:01279226 nocre cta6r.uraaqun s 1978 r. rpoAorr,+(aJr
ocraBarr,cE rrocrorlllltbrNl. Cpe4une fipIIBLre 6.necna I 1979 u t9B0 rr. acrrMMerprrqEbr, fiepBuqEbrr-r
tl lroputnr,rii Mlrl{Ililt}.ilrLi paa.nfiutroii r.rry6uun; rrx aM[JrrrryAa yBe,lfiqfiBaercfl oT roAa R roAy
Blrrrorb 4o 1.ty2 n 1980 r'. I{pnraa 1980 r., [oryqerrafi n {u.rttpe I/, cxo4ua c RprrBbrrilrr L976-
1.977 n., rroJryqcrillbllru B r{orlrlrHyy}re [1, 3]. Orrreqeur,r rraMerreurrfl aDrrrJrrryAbrrr cpe4uero 6nec-
Ha 3tse3/lr,I oT l{rrFi,[a rt rlrr]tJry.

Ilpc4no"uaraercft, t116 6,7-.r rtalrcrrerllrs 6nccna Doarrtr(aror B pe3yJrrrTare rracrubrx Bar-
.lrenrrii B recrlol-r Tlnoirrroit cllcrerte Honoir J1e6e;1r, rruerorqeii rrar(r'ror.reHi{e op6lrrrr, panuoe i:
: 60o.

THE TV-PIJOTOI\,IETRY OF NOVA C} GNI 1975 (V1500 CYG), by E. p. pauterzko 
-,'\bout 1800 TV pictures of Nova Cygni Ig75 during 60 hours rvere obtaineil in 1979-1980 at

.the Crimean Astrophysical observatory. The observations rvere carrierl out in 7 and somcti-
mes - simull,ancouslv in B ancl l, colour systems.

The period oI brightness variations 0+279226 remains constant altcr it has stabilized
in 1978, but thc amplitude ancl r.nean brightness of the inilividual light curves changelrorn
'cycle to cycle. The rnean light curve)s are asyrnmetrical. The clepth oI prirnary ancl seconclary
tninirna is sporadically increasing lrom year to 1,s.r anil reached ln12 it lg90. The mean cur-
ves obtained iIr I' systorn in 1980 and in continuum in 1976-1977 are similar. It is supposed
Lhat 6,7-hour variatiorts of brighLness appear as a resrilt of partial eclipses in close binaly sy-
.stcrn with orbit inclination i : 60'.

Ha6nroneHnx

B 1979-1980 rr. B I{AO rpo/lorrir{arrocb r{ccrre[oBaur{e Hosofr JIe6eAs 1975 r.
.l 1-31. tIa6;rro4errnr 6uru Bbrro.[Heubr Ha Nreurrc]roBox{ reJrecxone IVITX{-500 c
prcrloJrbsoBaHr,rerr BbrcoHorryBcrtsrrreJrr,Hoft nepeAarotr{efr renesualroHHofi Tpy6Hn
turta JII4-277. Bcero 6r,t.rro uo,ty.relro ono.rro tB00 TB-cur,rN{r{oB oxpecrnocrn IIo-
nor?; npeltenu6e paapeureurre rJ BaBrrclrlrocrr,r or flpr(ocrr.r BBeBArr r{ ycJroBr.Ift ee
Blrl{r4Mocrr4 cocraBJrnJro I. 2 u;ttt 4 unu.
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Oqenxu 6;necga Ilonoft, sBe3ALI CpaBHeHILfI I,I HoHrpoJlbuofi anesAu npoBo[l'l-
Jrr,rcb rJra3oMepHo [1]'ornocrrreJrbHo r,rao6pa;tier.rrafi ncxyccrBeHllblx anes4.(I'rl'lrl-
raropa aneaa) , fipoe1r],rpyerlblx I{a (toronaro4 TB-tpy6xll B Ilpoltecce ua6"nroAe-
nufr. f pa4ailulr 6.lecHa ]re;riAy coceAHrrlrrr l.rao6pa;xeuttrr,tr.r I{ctt}ccrll0}IHLIX
BBeB,q cocraBrrtrJru oxo;ro 0'?1 .

Vl500 Cyg ua6"uroAa.xacb 60 q n reqerrrre t5 uoqefi: n 1979 r. IIa npor.fl)Iieunla
trflrr,r Hoareit, c19 no 27.08, e rlneronoil cllcrelle, 6JrIrsHofi H J/; r 1980 r'.- IIa upo-
TflitreHrrrr,r u-gur uo.ret:l . c 4 no 11.08, fiB]rf, s6r1g1" , c 4 to [i.09, lr rpel Horlefi, c
t5 no 17.10, oAHoBper{eH}ro B B, Il $ro rleroArrl{e, onrrcannofi r [2J) l'r;rr'i roJrb]to
sV.

B 1979 r., HorAa cpe;1nr.rii 6.lecn l{osofi n qnelouoiil cllcreMe l/ 6s:r 6nuaox
x 15,?6, n r,a.rucru" BBe3xt,I cpaRIIeHI'IrI rI KoHrpoJlbnofi 6r,tltu uu6paHlt anea4r,r 1r

(V : L4'Tg 121) u 17. ts 1980 r'. cpe4rtlrfr 6"'recH

Ilonofi yrraJr Ao -l(\"15, rI A"IIn cpaBHelll'Ifl I'I

r(oHrpo,r.tr cJIyiiiI,IJrI,I BIIeBAII I It 17 (clr. xapty
or(pecruocrr,.{ Ha pLIc. t). Oqeuxlr 6"uecxaVl50{-)
Cygu $rarr,tpax B t V BLIpa;IiaJrI'lcb ol'Hocll-
reJrblro rloJrfclrfrlbl 6.rtecxa Honrpo"nt,uor'i I'I

3Be3Ar,r CpaBHeHI{fl:
,l

Arnl :7??5r 
- )-\m" -l- iflg1,),

rge lnf1, m.ir, tns, - orFIoclrre.rrbHl,Ie SBcSAIILIe

BeJrrrqr,rHLI IIo uoft, Holrrpo;rr,nofi Ir sBeBAIi
cpatsIreHl{r, olpe4erreH}Ible rlo tl l. Orur'l6xa
oAnofi ortreHHl{ npu aro}I }Ie npeBlrcl{Jra

+0",,08.*-n;-na6rrogeur,rfllr 
c ilorlotqbro rlero[a xop4 gorcona [4] 6l'u,r olpeqoJrelrhl

trror{eHTr,r Nrr{Hr{t\fyr,roB 6;tLeCHa. ]h,ririe npIIROATITcfI AaHHLIe TeX III'I]II'I]IyIIOB, I(OTO-

prrre o[peAeJrt{Jrl4t]b IIa BperIeEH6u raurepnaJle [JrIrre,JILHOCrL]O :" "tt11 ^"-T-1
6", t pory"r(oB B na6;rroAeru,r.sx. Ha.rrr,r.rr,re 6r,rcrpttr tp;rroHtyaqr'Ilr B u3iry'IeHt{u

"r""ain, 
[1] ,urpyu.rfl.ilo HaAe;IiIIOe Olpe[eJIeHrIe nIOrreHToB sncrpe]ryrtor' 'Io'r-

HoCTb r.ra6.,rroAeurir,rx IIotIeHToB x[LIH]{trIVrion 6;reCxa, IIpltBeAenllblX III'I7Ii0, Co-

craB"rrrrer oxoJlo t0 rtr,rrr.

N

r e : a/'
ll

' o7 oll
o .. .B o/2

.t.t or'17"4.7

^ N.. /6 lf .'.6
. O' g"lu

.a. al

c/3

a
lt

Pnc. !. Itapta onpecruocrrl Honoiir
JIe6egx 1975

Iara JoD.6, MIIII

19.08 1979 t. 2444105,402
20.08 106,378
21 .08 107,360
26.08 112,395
4.08 lti80 r. 456,396

,Uara J.D'6' MIII{

6.08 2444458,481
8.08 460,440
4.A9 487 ,401

,17 .,tO 530,392

/[annr,re EII0x IIIIHLITI[116, 6;recxa Ilosoit, IIo.rIyqeIIHIre n 1978 12], 1979

n tbso m., rlo3BoJrI'IJrI'I c,lleJrarb III;IBoA, alro nepl{oA r'lauenegl4ft 6;recna ocraBaJr-

C.fl rloCTofiHHsrr{ rrooire ero cra6unr,rBaIII{II u 1978 r" u yTorIHIaTb eIo BeII'raIuHy tlo
cpaBneHr,rrc c [51 (yuensrrrrrr, Ha 0c]000008). Yro.rnennoe BHaaIeHI4e rlepuoAa pats-

so P :01279226.

Hpunrte 6necna

I{a puc. 2 pas;1r,r.rnrrrrrr BHaarxarrn r,reo6pa;rieHbI I{HAIltBItAyaJrbHLre HpI'IDLIO

6"neCHa A"nq 6,7-.r frepr4oAa, rro.rryareHHbre e 1979 I. I4 orAeJIbHo IJIfI I(a]IiAoIo I'I3

rpex 1vreo.flqeB - B t9B0 r. N,Iortenrrr rIepBI{qHLIx MIIHI{Myil'IoB y4oB.[erBopfllor
paBeHcrBy

r' :2443696+4827 + 0,),279226.8.

3Aecr, B HaarecrBe ua.ranruorl arroxr{ ru.6pau ogrrH LIB xopouo orrpe,4eJleHHblx ]!1r'r-

Hr4Nryr,IoB 1978 r.
fl,"rra o6oux Jrer Br{AH6r 6onsurlre r,rgNreHeHr.rr{ I,rHArrBrdAyaJIbHr,Ix fipLIBbIx or

rllrR,rra H III4I(JIy: I{BrleHfleTc.fl r{aH alIIIJrIIryAa 6,7-rI HoJIe6aHI'Ifi, TaI( I{ cpepur'rft
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Ptrc. 2. Zrgr.rnr.rgyanr,Hbre npr{ubre 6.necna Hosori Jle6egn 1975
.flo ncprrlralluol"I ocrr orJro)Iiela orHoclrreJllllafl BDeBAHafl BeJrIIqlIHa, rro rolluaoHTamuor:i - 0aabr nep[o[a
P : 6,7 u. OAtIa orlcHria OrecHa Ha pucyrlHe flBirrrercfl cllcArrrrtr rr3 Irltrlr trllArrBr,IAyarbHbrx auaueuur:i, otutr6Ha
oAHOI"I OUClrItu He npCBOCXOAlrr paSlrepa sHaarria

6;recx. He npouo4rr cileqplaJrbHbrx l,IccJreAonaHr,rfi, Nroiriuo Balrerrlrb, .Iro ual46o-
.Iree BHaqrlTe.rrbtrbrNl r.raNreneHr,r.srl rloABepraercn r.ny6una TIITHI{I{yMoB: tIpI{ yBe-
Jlr,rqeHr4rl cpe,qHei'o 6necxa oHa cralroBr{Tc.rr MeHbIrIe, a carr [,Irrrlr4N{yr{ - 6o.nee
rlJrocr(r{M. Oco6euuo paardreJrbHr,I arr,r r4al{eHeHr,r.rr B t9B0 r.: B aBrycre r(a}I{Aafl
npr,rBa-rr r4MeJra aN{rrJrr{Ty,qy lra,\reHeHr{fl 6.rrecxa He NreHee t" (ot t go 1"1[i), B ceH-
'ra6pe na6.nro4anocb peBHoe r.rBrreueurle cpe,qHero 6recxa I{osofi: Bcero Ba ABa
Arrfl aMrrJrr4ry,qa xone6aur,rft ero r,rBlreurlJracr or 1"16 (4.09) ao 0"17 (6.09); a B on-
ra6pe Ha npor.fllrieHr.rr{ rpex no.refi rloAp.EA aN{[JrI,IryAa rle rrpeBocxoAr.rna 0?6
r.{ Hpr,rBr,re 6recxa o rJrr4rra Jrr.rcb c:ra6unr,nocrr,ro.

lla puc. 3 upuneqeubl cpeAHI{e HplrBbIe 6necna A.rrq 3 ner na6;uo4euuft. Ar"
nocrpoclrr{rr cpegrreii Hpnnofi 1980 r'. rrcrroJrbaoBarurcb roJrE,r(o ua6nro4eurna,
IloJtyrlglllrn e B aBr)rcTe, TaR r(aH ol{rr [peAcTaBJrflor Bce {aar,r 6,7-.r nepr{oAa.
Sarrerna ue6o,nr,ruan acr{NrN{erpl.r.fl, ortrleqaBrlraflc.rr paHee II ,2,51: BoBpacra-
nr,re 6;recxa flpor.rcxoAr.rr 6r,rcrpee, arer{ fraAeHr,re. Or.rerrueo BIIAHa yBeJrlrqr{Balo-
r{aficrr or roAa H roAy cpeAr{flfl ailrfirrr{Ty[a nar.renenlrft 6.necHa: fia[iAax rlooJre-
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Frrc. 3. Cpegnr.re Hpr{Bbre 6.rrecra, [o.rryq0Hl{];Ic riyrc}r ycpeAr{eEr.r.E nuAr,rBrrAyaJrr,Enrx RprrBLIx

7'. - lrroJrr, 1978 r. (uB lil),2 - alrycr 197!l r., ,, - aBrycr 1980 r. B nocrpoeurar{ HpnBr,rx IlcrroJlr,BoBaJrcfi

cpaDrrurcJrrrlro recHbrit ptrtI Ha6rrogcHLII:i, noiryqetlllLlr'I aa Bpei\Ifi nc 6o;rcc lrecnqa trpu trrrcJre ycpeAHrrcublx Hprr-
rlrJ\ le l\lcHce nrrlr. ) llalttta outtir;a e|t'Altcii uut'ttt;tt

Pnc.4, I{a6;rrogaemoe or rola R roAy yBeJrrrqeHr,re o6u{ero ArrarraBorra r.rar{euerrlrr 6recHa I:[o-
noii Jle6e71x e cucrerte 7

a(E-t/)

Pr.rc.5. Irlgrreuerns or.no- -/,2
CI,ITEJIbIIOii B EJII{qI{EI,I 1IO-
liaaarPJrrl 4ae ta A (ll-V) -n llc {aaoii 6,7-.r flepuo1a
rro rra6lro4enrtsnr 8.08 (/),
9.08 (3) tt 11 .08 (J) -u,q
OmuoHa oAHor"{ oqcr{Hl{ coor-
tsercrtsycr paouepy 3HaqHa 0

Ayroqar{ aNrnJrr,rryAa e -L,5 pasa 6orr,ue [peAr]recrByrcqefi. Ha xpraur,rr c 6ont-
rrofi ar{rrJrrlrygofi craHour{Tcfl rrgcrBeH}reft paarrrrqa ury6r4n I u II },rr{Hr,rl{ytroB
6"necxa. 3ro .seJreur,{e rroiriHo o6r,.acur,rrr, Teil{, rrro Br{JraA o60Jro.rnra, c6poruennofi
IIosofi, e o6qent I{8,'IvqeHlrrr crlcrelrbr yrreHlulaeTcfl, TaK KaH co Bper{errex[ oua
cralIoBI4Tcfl oIITI,IrrecHl4 ToHblIIe. IIa pr,rc. 1r nepruxa.lrbHI,ll,lrr Jrr{Hr4rNrr4 uao6pa-
irieHbr rrpeAeJrr,r r4SMeHeHr{f 6,Uecxa l-Ioeofi B cr,rcrerre v [,ut Ha]r{Aor.o u3 3 rer
Ha6JroAeHr4fi.

OgnoopelreHHlre Ha6.rrroAeHrrrr u (rrr.rrrrpax B n V, fipoBeAeHHbre B, I u 11.08
1{)80 r., rIoBBo,'II4JII,I BLIqIrcJrr,rrb orHocr4TeJr},H\/ro Berr4rrr,rHy rroHaBarerfl r{Bera

A(/J-V)-LB-LV
I,I npocJreAr,rrb ee r,r3rlrerreHrre Ha rrporrrilieHr4u 6,7-.r nepr4o[a. IIa pr.rc. j1 upr.rreAe-
Hr,r ycpeAHeHHEre ilo ABa pcsyJrLrnrr,r olpeAeJreHr,r.fl L (R - V). 34ecr itie [po-
tseAeHa opeXHfln KpI{tsafl r.raNreHeHr'rfi r{Bera, r.ra Ho.ropoft Bra,qHbI 6o"ntturae ero rr3-
r,IelreHrl.fl - oKoJro 0,118 -- c rfasofi neprdoAa. 3auerr.ru, rrro 6oree o6urr.rpuuft
r\r&repr{oJr r{BerotsErx Ha6.troAeI.II,Ir? Floeoft s 1978 r. [2] uoHa3aJr, arro xapar(rep
r43r{eHeHr4fl rror(a3arerrfl rlae'ra ,/3 - V c cftaaofi nepr4o[a ],re]rflercfl or r{r{HJra
H rlr'rHJry.

O6cyx4eune pes\,.rrBTaroB

l3o rlnorr.rx orHolrreHl{rrx ranrre {orouerpr,r.recxlre oco6errHocrr4 Honofi JIe-
6eas 7975 t., HaH I{BMeHeHIrfl I{pr,rBbrx 6necxa r,r r{Bera, rrx acr4N{Nrerpr{fl, cxo4r{r{
c oco6eulrocrrlN{It Henoropbrx xapar(Teprrcrr{H HapJrr{KoBbrx HoBrIx lr nonouo4o6-
Hl,Ix BBeBA, B qacrrrocrr,r HoBono,qo6nort aeea4br rr,rra U E.ru,raueqon. O6rqr,ruu
alepraNrl4 B lI3IIeHeHI4flx KpI{Bblx 6;recxa, Hanpr4rrep, frtsJrrrrorc.E yil{eHr;rrreHrre rJry-
6lrurr rrnunMyN{a r{ r{3ilreHeuue ero tlopMbr flpu yBeruqeHrlr,r cpeA]rero 6recHa
CI4CTeX{LI.

C;re4yer orMerr.rrE,, rrro cpe[Hr{r{ Hpr,rBa.fl 6necHa t9B0 r., rroryrreHHaa n Sunr-
rpe V, HarloilIl{Haer cpeAIIIIe Hpr,rtsbre 7976-1977 l.r'., ilocrpoeurrbre rro Ha6ilroAe-

0,2

o

6O

o

0,8q60,40,2
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HI,IflII ts ItOHILIHY)IlIe [1,3], A.rrfl riOTOpr,r\ Ba?riHOr,i OCO6SHHOCTTTIO 0lr1T1jrOcb pa3-
JII'IaIIIe t[opur,r coceAIrI{x rlaHcI,I]r}rrroB: oAr,trr r.ta }rr{x 6n"tr 6o.rree rl.rrocHrrtr. Beponr-
Ho, cToJlb roHHI4e Sorouerprt.recxr,Ie a{cper{Tbr peaJrbl{o troiri}Io ntrAe.rtrrrb, Jrrr[tr]
na6;tiogaa I{onyro B HoHTITHy}rtrle - lraxcrararnrlo oceo6ogllBurr.lcr) or B.1r4frr{rrrr
DMr,rccr,roHHrrrx rr,runfr o6orro.rxr.r (c6poruenuofi IIonoit n 1g7i1 r.). u.nu HorAa
III{JIal{or{ o6otro.rnr,r u o6r1ee rr3.rtyareHr{e }roTrirro 11peHe6peari,. peal,lr,,rarbl r{a-
6.ntogeurnfr B ur,rpoxl,rx crIeHTpa,rrI)Hb1x rloJroca\ ,,I, 6o;ree',ror.o, u IrIrrer.paJrLHorr
cBere, rJ ocIroBHotI IIpoI]oAIrBIIlrrecr{ ua6.rrro4are.rr-srlr4, trroI.Jrr{ He BccrAa Bbr.snr{Tr}
3TI'I pa3JrIlrII,Ifl I,I IroEToNry AaBa.rrrr ocHoBaHl,re lrpeAltorrecrt, nepr{oA li,ii5.r ueprro-
AY (i.7 

'r.
IraccltorpeuHtle Bbllrre clotorrerpr,ruecr{r4e AeraJrr,r Hpr.rnbr-\ 6;recria - orJru{ak.}-

u{aflca tiloplra coceAHI4x }rancr'rrr)/rroB, paB.rrr.rrrHax r;ry6r,rua I r,r II 11r}rr,rt{y},roB,
Ha6"'IIoAaer{afl Ira nporrIilieHl,rrr nocJreAHr.rx 3 .uer, Aaror ocrronaHue orAarb npeA-
rroarTeHr,re Be"rrr{arr4}re op6l4ralbHol.O nepr{OAa 6,7 u uepe4 3,35 u.

Voprrepolr AJrrr KaraxJrrlBlrr'lrrecHr,rx rrepe]{eHHbrx 6nrra no"[yrreHa BaBr.rcr4rrocrL].
nepnoA - orHorrrelrr,re rracc t6]. Ec.nr,r eocuo.rrrrgog&,lbc;r erofi B&Br{cr{}{ocrr,ro7
To coorHolrlerll4e Nracc HorrfioHerrroB cr.rcrelrlr IIonoll Jle6eAn AJr.E nepr.roga ['r,7.r
cocraBrrr q = 0,8,

B uacroarqee tsperla c)rqecrlryror rreF(oropbre paBlrorJracr4rr rro roroAy \rr."rr1
I'IaHJroHa rlJrocKocrIt op6urbl H ItaprlrHHoii utrocHocrn l. Ha6lroAeHrr.rr r{onrypoD
SIII'IccI4oHHLIx lr,tnr,rfi o6olo.rnn IIonofr Jle6e4n rrpr.rBeJrr,r n BanJrrorrelrr,r19, 111's

Eror yroJr rroilier 6r,rtr, pareu [i0 r,r"rrr.r 30o, I{ prrA o6crot.re;rr,orB cr{,rlor.rr.rrr rorAa
llalll]r sgg6t B rloJrr,By 30'(a ral{a-fl lreirr{all,rHa rrar{JloHa r,rcnJrloaraer aartueul,r-a)
t7_] . H rolry irre lraJrarr ailrilflrrr)rAa (necxo;rr,no Aec.qrbrr aneaguor,i ,errrrrrr,ri
o6uapyxieunoii n ro Bperlfl ltoporr{onepr.rogr.r.recxol,l reperrcHHocrr,r trrol.Jra o6:;ltc-
HI'ITb ee He SarIIeHI,IerI, a cLIJIl;Holi e;r.rrlrucol,IAaJrlllocrblo ltolrilollerlror. Oguttno
BoBpacTaHI,Ie cpe4uet:l alI[.rrIIT]rAr,r Hopornorrepr,ro[]rarecHlrx l,Iarreuetrr.rli 6necxa
tro l"]2, a rrel{oroprrx I{rIAIIBrrIIya.rrLHbr\ ('r. e. na6"'rroAae}rrns B Terre}rr,re nour.r)
Ltslreuetrl'rr'i 4o 1"18, s 1980 r. rreBo3rro;rtlro o6t.flcur,rrb eJr.rrr,trroorrAaJrrrHocr]rro.
3ro 4aet ocHoBarrr,re carrlrarb yro.rr l:60" 6onee nepo-sr.rlLrlr. Tor1a [i,Z-.r lra-
n{eHe}II4r{ 6"qecna rloiliHo I,Icro.[r{oBarb r{ax poayJrT,rar aracrHr,rr Bar}re}rrrrl n gnofi-
uofi cucterre, HotlrroI]eIITr;r noropori r.rrrercr ne6o;rr,ttroe paBJrr{qr.re cne,rr,rlrocrefi
14 lracc.

tr4alrenenr,ra Hprrtsbrx 6,rrecHtr 6,7-.r neplroAa, pa3Jrrrqnr,re Sopllr,r tra6gr4r{\rilroD
n rly6r'rrIa IrIrrrull)rlloB, acr,rlrlrerpr4rr r{plrBi,r,\, qBeroBrie I,rB}reHerrl,IfI rra rrpor.rr-
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PESy JIbrATr,I HAETIOAEHUff rAMMA -IISJIyqEHI'rfl
cBEpxBLICOHOff aIIEPII,II{ OT HPAEOBI4IHOII TyMA}IHOCTU,

I]PORBAEHHI,IX HA Tfl Hb-I]IAITE
B TEHEHI,IE 1979-1981 rr.

[. D. ilIyrauos

Ilpuuoglrcl peByJrr,rarLr rllcxJrerrrrni rra6lroTlcnrri'l Iipa6ouI'r4noft TyNIaIIEocrIr' BLIrIoJIrreH-

trr,rx rra ycrarroBfie Txrrr,-lllarrr,cxoii nr,rcoxoropltoii crauqun rDtr{AI{a. Cpegunli rloroR raM}Ia-

r{r}arrroB panerr'] (5,7 -.1.. 1,3) X t6-tt xn.crr-2.c1 71;tR aueprnii ) 2'L0" aB. O:rot peByrlbrar

oltrli[eTcJ[CTByCT B noJrr;3]r IIIrIOTesr,r o rrJIOcItOrt clloltTpe raMMa-fiBaHTOB CBepXBLICO(Oft

.crrcprrr1.1, ur,r;lurrttytoi.i lpnu;1nu [8].

OL]SERVATIONT\L IIESUI,TS OIT GAMIVTA_RADIATiON OF VtrRY HIGH ENER-
GIDS FRON{ THE CRAB NERI]LA, OBTAINI'D IN 1979-198T IN TIAN-SHAN, bY

.[). B. Mukatuou.- Tho papcr prcsen{,s thc rcsults oI three year long observations of the Crab

ncblla carriocl out at []re Tiau-sharr irrstallation ol the Lebcdcv Physical Institute. It has been

J.ouncl that the rneau gamlna-iluanta llux eqtLals to (5,7 -f 1,3;'16-ti sq ctn-2 s 1-tor the ener-

gies 2.1012 eV, that speiil<s in favour of thc hypothesis o[ Grindlay [B], that the spectrum of

very high cnet'gy garnrna-ilttallta is flat.

lallna-actpouoMrlfi BaHr4lraer BHaarr,rreJrE,Hoe N,Iecro n 6ypuo paSBI,IBaIouIefictI

.B IrOcJreArrire AecfiTr{JreTrrfl tsCeBoJrHoBoft acTpoI{ol{I4I,I. f{uauaaou ralrl'ta-lyqgfi
,caNrbrft ur.rpoxr{ft B acrpot[lr4srrne r4 rlpeAcraBJrfler oco6eHHblfi I4Hrepec, HaI{ Bbrco-

r{oaHeprr4arHafl .IacTb cnel(Tpa tsceIo SJIeI(TpoMaTHIITIIOIO I{SJIyqeHI{.fI.

fleilnnct npoAyKrorr Baar4rroAeftcrBr{fl Bap-s}IieHrlr,rx qacrllq c BerqecrcoNl rr
I\,IAIHI4THbII{I4 IIOJIflMU, I'ANIMA.I4S,TIYIIEHI{E LIIIEET TY OCO6EHHOCTI], AITO, PACIIPO'
crpaHfrrrcb rrpflN,roJllrHeiiuo, noauoJrrrer orlpeAeJrurb I'IaIrpaBJIeHI4e Ha I4croalHr{r(.

3ro ceoficrBo ran,rNra-uB.rI)rqerrrrs, a ranirie l4clroJrbSoBaHLre peayJlbraroB I4ccJreAo-

BaHr.rii ts Apyr.ux Arrarraaor{ax AJrr{}r BoJr}r Aaer BoB}IoiI{Hocrr} LIAeHTI46I4rII4poBarb

r4CToqHr,rH LI IIoN{oIaeT IIoHfITb npoqeccl,I, npollcxoAfltql4e B AaJIeHI'Ix o6JlacT.flx

Hoclrr.r{ecxoro npocrpaHcrBa. fJ,era.nsnlre r{ccJlegoBaHLrfl r{HTeHcIdBHocrrr I,I crler(-
,ltpa r.aN{Ma-r,rBJrytreHr,rfi rroStso.IrrIIor I,ISyararl $r.rar.r.recHr.re ycJroBI4t{ I,I l{exaHI'ISNIbr
ycKopeHr.{fl HoCNInqeCfiIrr "1Iyalel,i B I,ICTOaITII'IHaX." 

B o6"uaCr1r aueprr.rii IalINIa-KBaIIroB or 106 aB LI BlIJIorE, 4o tOe aB uolryueur,r
rrHTepecHLre peBy,'rbrarbr. Ha6;rroAae rc.fl rar{x{a-I{BJIyrIeHr,Ie or raJTarlTI{rrecHolo

. Ar4cHa. Orxprrro 6o.nee Aec.rrrna ArrcKperHblx ra.ltaHTIlaIecHI,Ix r{croarHl{r(oB.

O6ua pytteubl r ar'IMa-BclrJrecHI4 lrelr 3tsecrI.Ioro [pollcxofli[eHI{fl .

B eroit o6.uacrr,{ arreprr,rfr upeo6la4aroilIr.{Nr rlrrloxr BaallN{oAeircrsutt raN[Ma-

r{RaHTOB C UeTUeOTBON{ flts.rrr{ercfr po}riAeHr{e eJIeHTpoH-noSIrTpoHHl;I-( nap. I-Ia-
.6,nrogenrae err{.\ nap oHaabnraercrr Har'r6oJree yAo6HLIr{ (naupr.rllep, c roaIHI'I Bpe-
lrr4fl Toarlrolo oilpe,qeJreHr{fl rroJroirieH[rfl r,rcTorrHl,Ifiots ]Ia ne6ecHofi crfepe) B I,rcHpo-

Rbrx I{a},repax, noTopbre r'1 ,rBJI-flIOrCr{ rJraBHbIX.II{ AeTeHTOpaNIrr raNI}Ia-I,ISJIyqeHI{fl
u o6tacrra > 100 NtaB. llocxoJrbny roJru{rrHa ar}Iocdlepbl 3erurtr cocraBrrrrer
rrprdrrepuo 30 paqlrarluoHr{brx npo6eron rorJrou{eHllfl raN{N{a-KBa}IroB, I,Ic}tpoBbre

HalrepEl nprrxoAllTor{ BbtHocr{Tb Ba IIpo,(eJIl{ aTN{oc$epbl, HaIIpLINIep Ha 6aJIIoHax
r,rJrrr Ha crrvrHl{Hax. I{o na 6anlorrax tspeNLrI r,tal'teperruft orpaHllrreHo, a Ha clryr-
Hr{r(ax Aereqropbr r{Nreror NraJryro rIJroIIIaAb. TaH, ua I4CB COS-B alyBcrBureilbua.E

rrJrorqaAb Aerenrolla 6r,r",ra 0,06 rI2, oAHaHo tl 6llliriafiruec BpeN[.rI (-5-10 ;rer)
,oirir,rAaeTcrr BarrycH crryTr{r{HoB, rge 6y4yT ycTa}IoBJreHr,I AeTeHTopI)I raM]Ia-I{3JIy-
.areHr,rfl c flirorqa[b]o nopn[ra t l'r2.

flplr aueprr,rflx Bbrure 10e aB rpal{r4qr,roHH6le N{eroALr perllcrpaql,Il,I HeflplreNl-
,[er{u r,r3-Ba HpafiHe r,ra.[oro rroroxa rar{Nra-I{BJlyqeHlrfl. FIo upr.r 6onee sbrcoHux
oHeprr,rflx (1011-1014 BB) BoBNrolriHbr Iraaer{Hr,Ie Ira6JIIo[eHIa.E qepeHHoBcrtrtx

.Borrr,rurer rur{poxr{x arMocd)epHrr-r rrrrBHefi (IiIAJI). B arofi o6;racur aueprufi uep-
:IlI{aIFrL,Ie ara0Tr4rlbr r{,rlr4 I'ar{NIa-HBaHTLI Cuoco6ult BLISIJII&Tb o aruoc{epe Hacr(a[-
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,EIJe npollecobr, T. e. r-rrrBeHrr BTOprrrlHrrr-\ rIaCTr!{. IIO urOpr{.rAbre aIaCTIrl(bI CItJIbHO,lor'.rroqarorcfl, r{ r.r\ }roiriHo Ha6.nro4arr, r-rrrlrr, Ha tsbrcorax rop. B,o iin-"p"rr"qEPEHHOBCROE CBEAIEIII4E I]TOPI,IqHLII qACTI4IT.IIE.ilCIIJIOIqUU", i,N'OC$EPOfi 11'PU'.npocrpaHfleTc'r Ha IrJIoIrtranI'I rlop,flAHa 105 rt2. 3ro cee-reur,re lroiriHo o6rrupy*rrruue6o;rr'urr'rul4 orrrl4qecxl4n{u rplrerrHr.{Harrn c 6o;rrurlrur,r cneroco6rrparcqr.lrrl,r pe-
{.rrexroparrr'r. Taxr.rlrr,r qepeH^oBc^r,rr,rr.r AereKTopailfr.I r.ro]riHo oorrupS,'rri i'n-; 

";;_III4rIe raMr{a-KBaHrbl..c aaeprueit B HecxoJIbI{o Aecrrrr{oB l-eB. Fiauu""n-*'iio-pol'onafl DHeprrrrr 
,cefiu1r9^agclrr.Hyra ua 10-rr pe{.rrex.rope Cur,r.rcour.rau.;;; ;;_cepBaropxr{ s CIIIA -200 rrB Il]' Bepxuflrl rpaHr{r.ra aro'o (or{Ha) Ha,errHrrrx

SHCrIepr{Me}ITOB OnpeAeJrfrercfl Me;ril'aJIaHTr.IqecHr,rtr{ r,r r{e}riStseSAHrrrtr rol.,irou{el{[-er{ raMlIa-HBaHToB Ha peJrrrxTollorf r.{aJryaleutu,I. flpra aHeprrrrr ra}rlra_Ir3Jryr{eHuflnr'Irle 1014 oB ra6.irro4eHl4.fl no oroir npr.rur,rHe rro2iHo r3ecrr{ ToJrb}to or o6remronHaurefi fanaxrraxr,r, Aa r,r ro or o6nacier,l, ue or"rri-rur.r.r, o, co.lue.rqoli cu_creun [2].

^- -lt!"u'u aKCnepI4IIeHT:I-Io p-erlrcrpaqr{r{ arepeHr{oBontrx Bcrrbrnrer( or TIIAJI.btJrr{ ilpoBeAeHhr erqe u 1953 r'. r'a.r6pafrroo,r .{;riennu [3]. A nepar,re A;;;;-uue ua6rloAeHl'rfl c I{eJIbIo fIoIICria ro.Ie.Iurrr I,rcTotrHI{noB l.ar{r.ra-HBaHrog 6rtnr,IocvqecrBJreuu s Cf CP.r,.q{""9rt^corpy4ulrxon citIIAHa noA pyr(oBoAcrBou gy_
AaHoBa [4] s reqeuue 195'g-1964 rr."-B 

"o"rnrvrrqr.-."orr, 6urro rpoBeAerro
AotsoJrbHo r{Horo aHcrrepl'InIeHToB I,r o6uapy;rienbr Her{orop6re Ar,rcHperHBre r4c-TOIIHtrII{tr{. IIOTOX TAIIT,IA-I{BAHTOts OT TOIIEqHI,II I,ICTOTIHI,IKOB 

"PO'q" 
O'0,'UPY*,,Ono peaxofi yr'.rronofi aHr{Sorpourrr B npr,rxoAe qacrr.lq. oAgurr r,r3 ra11r,r-\ r,rcroqHu_r{oB, or r{oroporo EaneiliHo o6uapy;HeU TIOTOT{ ra.\r}ra-HtsaHToB C DHepruefr } 2.'1011 aB, trBrrfle,cfi I{pa6onr,r4uui" rynrur,rocrrr c nyJrr,capoilr Np 05:2. n6.r*,eror o6r,ent oHatsaJrc.s reperreHHr,rrr.

Harrr,r rar{irie BeJrr,rcb ia6nro4eur,r.a aroro o6rexra ts reqeHr,re 197g-1g81 rr.ua Tnnr,-Illaurcxofr^uL,rcoxor.opnoir cra,irr{r.r cDl4AFIa cccp. f{erexropoi pu."o_
rroirieHrrr rra .Br,rcore 3330 rr HaA ypoRrreilr-_llopr. vcra,osHa gna'ua6lro4n"in, pL-rr4crpl'IpoBaJra arepeHHollcnrre Bclrbrrrnrl IIIAJI , Boarrrrriarourr{e rpr,r raanlro4efrir-
Br{r{ [ep'I{quoft 'racrr'tqr,r c atrroct}eport 3err.rur. la-rrrra-rrsryqeHr,re or r,rcroargrrl{ar{o;riHo 6lrno o6napyiNI'ITrr rIo )/IreJrr,rareHr,rro aracTo.16r loBHr,rHrroBeHrrfl rr.rnHer,i,

:o.ou 
r.rcrotrrrr,rH HaxoAr,rJrcfr B ro.[e BpeHr,rfl Aerer{ropa.

Aunaparypa

-Vcrarronxtt AJrfl perl4crpal{Illl ilepeHxoBcr{rr\ Bcrrbrrrrex IIIAJI [peAgraBJ]flerco6oir rerecHorrr'1q0cRyro crrcrerr)r, cocrotiruyro IrB Tpex lroJryropal,rerpoBr,rx
rapa60.rrr'r'recxlrx SepI{aJr,;NecTr(o crro}ITr.rpotsa}ru6r\ Ha o/{Ho}r rloBoporr{orryctpofic'ue. ouru'recH{g o-cl{ BepHaJr opi,re,rr,rpo-BaHbr rrapaJr,,reJrbHo Apyr Apyr}rc rotlEocrrrto -i-0i25' 13 {oxa.irsnofi u,uocHoctrr uapa6oiorrAoB pacrroJro}iierrrrr
BErHocHr;re 6.rronn c tforoyurloirirrreJr.slrlr. cnrua"lu o"'"u^uo"o qr3i .r;;;, ,1r"p:n'Ir4pyrou{[e Hacr{aAbr rrocryrraJrrr Ha tsxoAri c_\e,\rbr rpor,lurrx couua4eurnfr'. .{ricro
gojllAej"ii -3a oAHorlr4lryurr,trt rrureptsa,rr BperreHrr aarrracbrBa.[ocE car{orrricr{err

?jII ?l_ 
(l-romycHoe paccl.onure napa6oaorr4r, 0J0 i;;; r npn 4rraQparrre(IlepeA QoroHal'oAo-rr) a 3li -\r]r re,'rcclrbTri ylon A0'reFil.opoB co"r.or,ir", ).tb.r.p.Srouy Br{arreHr{ro coorBercrB},er r.eor,rerpr,r.recxr.rrt ,o16orrrrrorii yro.rppr"orrroio

r(oHyca..B 1',4. flpn raxorr rro"rre aperrr{rr Aerer{ropo" ,eonn c.rer"a rpofiirrrx cor-
uageurnft B HarrpaBrerrrrrr Berrr,rra ts ncrryro 6es"rynnl,p rroqr, Aocrrr"ur)b 

"irVoir,r",alro IlO Harrrr.{M orleHHa}r coorBercrByer noporotsorl eneprr,rr.r -4,7012 aB g.na
3 ap_rrlli eHHrrtx qacTr,rq.

-P.aqge 
u na6nrogeura.qx 1g7G-tg7B rr. re.recuurt yrorr Aerer{ropoB paBgrrJrcfl

:3,b' 1!-' .p (Arla$par,ua 44 tnr). B ocra,'r brro.\r rareHerrrrri s arrraDal.vDC leor,rro. tjo,-tce rroApo6rroc oIuca]tle ycrarroB]iu AaHo e 15,6J.

Pes ),.r rrarr,r rradtro4erurr-r

lla6.rrro4er,rfl rIpoBoAI,IJrI,Icb rreroAoLr cxalrr,rpoBarrrr.fl Ba cqer Bparqenras Belr-
JII4' rIpI4 I{oropol{ rIoAcqI'ITbrBaercn rra6r,rroH co6r,rrnri B rIanpaBJreHr{I{ Ha [cTorrHl,rti
orHocr,rrerrrruo $ona..3ror rlerog ,o4po6uo orr{caH, naupralrep, n [7J.

cxaHr'rpo^uarurr ltpa6our,rAuoli 
"ynlurro"rr, ,,poBoAr,rJrr,rcb B ooerrHe-Br4r,r,,r.re

repr.roAhr 1979-1981 rr. 3a cro 
"peor" 6r,r.,ro upoueneno 133 ;n;;p;;;rrr"
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o6benra. Eror uarepr{aJr rrocJre rrqareJrbuoro or6opa AaHHbIx uo aaurc.sM toxa
JraM[br [oAcBequBauus @3V (xoropue xaparreprraoBaJrr{ rrBMerrenlr.s flpltocrrl
HoqEoro ne6a ua IIyTr{ cxaHrrpoBaHufi, a rar(Hte [po3paquocrb atlroc{eprr,
IraJrr{que BapHr,rq, MereopoB n r. n.) o6pa6aruoaJrc.fl Ha BbrqrrcJrlrreJlbHofi Marrlfi-
rre rrrrra <Hauplr-It>. Crarr,rcr:raqecna.fl o6pa6orxa Ha MaIrIrrHe BeJracr, coiJlacuo
npr.rreprrflM, orrr{caHrrbrM s [7]. B [7] o6ocnonau or6op MareprlaJla rro HarrecrBy

naHHbrx, Ha KoTopble r;r:ztreT cra6unlnocm, rlapaMerpoB arl[aparYPm, r4aMeHe-

Irr,r-fl npoapaqnocrrd arMoc{epbl r{ BcflItoro po[a ar]roc{epurre .flBJleuu.fl. Hpornre

Toro?'uogpo6no ofilrcaua crarr,rcrr4rrecnaa o6pa6orxa ocraBJrAerrnrx AJLE AaJrb-
Hefturero auaJrr(Ba cnaHoB. He uepeuucJlflfl Bce Hplrreprru o6pa6ornu AaHEbIxt
rrpr{BeAer{Hr,rx B [7], I,ILI aAecb yxailierl JII4Irrb

Ha ABa OCr{OBHbrX l\{OMeHTa. 
N

I. [nx HaifiAoro I{a ocraBllrl4xc.s cr(aHoB Jii.
HaxoAI4JrOCE, OTHOITTeHL{e CpeAHeHIraApaTI4tI-
HOrO K (HOpNIaJIIHOI,IyD OTKJTOHeHIIIO O',rn"r/

oreop i

/-
* 

-1/ 
/s rrP ^tt2tt*. 4\\. J!20

.oncn - l/ , t,Nl- mN21(m - 1))'

--
Oreop: l'l A',

IAe Iy'i - ltlftrytnOe SHarIeHr{e CKOpOCTI4

cirera JrrrBHefi s cxaue u l-ft rautepBaJl Bpe-
rreHr{, ,V - cpe4uee Ba cHaH NInHyrIIoe BHa-
rrellrre cxopocrr{ cqera JrI{B}Iefr, m - 

qucro
nrr4rryrHbrx r,rHTepBaJroB B cKaIIe. I4a Aa"nl-
uefiruero paccN{orpeHI'Ifl I4c}tJrloalaJIIIcb re
CKaH6I, AiIfl KOTOpbIX OTHOIIIOHI40 Or,*"r/Or"op
SIIaTII,IIIO OT,TIIqaJIOCf, OT OAI'IHI4IILI, T. e.

or,,cnlor"or, - t">24 r :'^.n \ = =3: .

\o,.n, ) Yzx-

2, I4s paccN{orpeHttr 6rtrrn r{cr(JrrorreHbr rax,{ie re cHa}IEr, B r(oropr,Ix [peft6
cnopocrr,r crrera Ba cKaH rlpetsblruaJl [Be ouru6nu cro I,IBrIepeuu.g. B STorI cJlyrlae
carr,rraJrocb, .rro 4pefr{ peaJrb}ro flpr{cyrcrByer:

.\'.. - -\'.. /,

.\-,, - -\-n t,t l/ nLl

3gecs 1Y., r.r lv-,, - cpeAHL{e cHopocrI4 cqera ".ILIBHeii e uepuoft u no ntopoft rroJro-
BIIIIAX CHAHA COOTBETCTBE}IIIO.

B peay.usrare rrpoBeAerruoro or6opa AJr.s ganr,r.refiruero aHaJrI4Ba 6r,r,[o ocras-
.rrerro 108 oHar{oB.

IJa pr,rc. t upe4cran.neu cyr{},raprrrrfr nperreunoi;r xoA cnopocrl{ c.rera .flfisueft
A.rrfl orr,r,\ cr(aHoB. flo ocr,r a6cqucc orJrolneHo rlpflr[oe Bocxo]ItAeHrre cd, rlo
ocrr opAr.ruar Iy' - qucno r4MtryJII;coB Ba qoy-tur,rrry'rnrrfi I'rI'IrepBaJr, 6y -
craHAaprHoe ornJrorrelrr4e, paBrroe { N .

Xoporuo BrrAHo, qro B HarlpaBJreHr{rr Ha ucroqHrll{ TeN{fI cqera Boapactaer. 3ro
rrpetsrrrrrreHrre cocraBJrfler Belr.IsllHy (3,81 -F 0,87) % or {oua Hocr{I'Iqecxlrx Jry-
ueit. 3$rfeHr paBeH 4,4 o. TaHrart o6paaolr, x{o;'I{Ho yrBepil{Aarr, 'Ito cpe4uraft
rloron rauNIa-HBaHToB, Baperl,Icrpl,rpoBaHrrr,rit u re'Ietrlre 1979-t9Bl rr.' cocraB-
rrtrer (l-r,7 +- 1,3; .tg-tr cir-2.c-r [J]fl aHeprI{I,I ra}Ir{a-KBaHroB )2'1012 oB.

Conoctaunerure c peByJlbraraulr [pytux aBTopoB

IJa6nrogeunn ltpa6oeu4uorl rynauuocrll c nyrrbcaport NP 0532 r qerrrpe
.COI]EPIIIEI,THO IIAAE;I{IIO }IHABI,IBAIOT HA IIPI4CYTCTBIIE ItAH IIOCTOflHIIOTO TIOTOKA, TAIT

Jrr rryJrbol.{p}rrorqero IIoroHa 1'at{x{a-Hr}aHToB c aueprr.refi IIopflAr(a 1012 aB.

J260

Prrc. 1. Bpeuennoll xoA r,IHTeEcr.rB-
Hocrr,r JII,rBrrert npr,r cr(aEr,rpoBaEI{r{
H pa 6onu4noI:i ryMarEocrl,r
cr - lrpa]Ioc Bocxox{treHue, IV - cYlr-
MapHoe qucJro SapertrcrplrpoBaHHbrx
BCtrbIUcIi or,rtteHei'l aa 108 cnaHuposaHuft
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fleprr,te lragelriHrrre peayJrbrarbr 6r,r.rna gocrr.rrnlrrr,r yc1,rJrr.r.flMr{ rp),nur,r r,{ccJre_gonareneft cllr,rrconlraucxofi o6cepraropurr. Tix, .o"rro..ro tii u,.rarrc
lq69-.19t2 rr. Baperplcrpl,pola4urrfi l4r{r{ rroron r.aurra-r{BaHroB c auepr.r,rer,iE >2'1011 aB cocra,rlJr (4,4 * 1,41 .lg-rt crr-2.c-1. 13 r*rrep"a.rbr ,per{crrr,r,
CJIEI{OBABIXIIE TIEPEs 60 CYt N9CJTE CKAIIKA NEPIIOAA IIYJIbCAPA, IIOTOK IATTIIA-
r(BaI{roB I{ocrI,rI BeJrr,rarrrHr,r (7,2t -l 0,24) >< 10-10 cu-2 c-1. StlrpeHt npr{ arox{
cocraBr,rrr 5_o'(crangaprrrlrx orx.nouenrrfr). Sroii ;rie r.pyrne n^gexa6pe 1g73 r..
yAarrocL o6nap1'11111b..rl9lll1o4l{-r-e^c5ylo cocraR.rrflrorqyro B rrB.rryt1g111,1n ianepruefi
rar'r,ra-KBaHro.n:. E-)> 8-'1011 ,^q. l8r. 3aperr,rcrpnpoBaHrrbrrl ,oro* nprr arofi 

-rrrnp-

rrrrr paBeH 4'1"0-12 ctr{-2'c-1. 3{{eHr cocrasrrJ 5o, npn.rerr rrrr( r,rxrrr\r.,iE,Lra r.arrMa-
HBaHroB c"rleAollaJFrepes 6 r'Ic roc.rle rJlaBrrolo orrrr,rqecxoro r^rrryooto. B nuaape
1974 r. or.srE, 6r,u o6uapylrieH rrux lalrlra-Htar{ror, ,rr.p"ei.r,rrecHrrfi nopbr

. ,z _, B ororr cryqae 6r,rr Heclio,rlbxo srrme 1012 DB.
/v l >t ), Atlfr4 ,'t4 ," T{ .^",-, __-_ * - _ - -- z _I{ rouy ine Bapelrlcrpr,rpoBaHuhrfi norox 6om._

| ,rc:" uell.rql, L > B. I Uil aB (nprr.rreprro 10-1r
I ^..-2 ^-tr rr^ --i ) ' -

, i 
clr ..c ,). lJo alor{y noBoAy n o6aopnorz crarbe

I I lg^ri1an1- tlt Aerraercn rrpeArroJroxieHr,re o6\ 
| o,renr, flJrocr{o.\r cnex.rpe ra.\,ra_ll.[),qeHlrrl+\ I rrrrrnr' .,i ^,^ ,. \r rr ,,r.),!cnepxBLrcoxrr-x aneprnri or rly"rrE,capa Np 0532,T '\r I co".,racyrou{eroc.rr c'r 1;i1 l, Ai{;-i (>E) -rrnrerpa,rrr,ur,lii cleHTp rarrlra-uBjryrrel{r.rrr BL,r-

me E.
B na.ra,re 1977 r. nngr,rr?cnrnrrr 11119116111r,\I".urrAraravnlrlrrrlJllvnDrnlll\. I sape-rr{crpupouaH ly,,rtcr.rpyrorqrrrt rroro6

\ I /t t(\

". 
,, I !l-]9 :E u i..i).lu-rr c.\r-:.c-r'or n5'rucapa NP

{ Y. I qi32 [101. Jlopor]oBar{ DHeprus E :5.lbrr sB.r' \ | wdoL II\_/1.JtUIr(,.tUUUH:
,+ *| Utfigexr p,,,.,.i, 3.iti o.

l- I wdoa L r\-/1. rlul,L,.l uBaH SHeIlII{tl 11 : C.'IU" 3rJ..
'\l Dt[Qexr pirrterr 3,iLi o.

4ts ]J IUl u IIUl npuuogflrcrr pegy"rrbrarr]r paaHr,rx

Pnc.2. ,flaunue o rroro1ax raNrrra- l-lI-TI-T:":'eAolare'rrefi' o6napyirirrrrurrx rlyr'Ii']-
,rui"roo'br IipaOoru4u"ii r,n*r- crIpyrcqul'f Ilorolt or n)/rbcapa NP 0532 npri
rrocrrr IIaBJII,ITIIIbIX SHepII,LaX latrtra-KtsaHrou. llpli.rerrr
fro oot a6cqrrcc - Dneprrrfi, no oor op- aifdext o6nap1';rir'rnaercfi qepets HeHoropoe tspe-
Ir,rlrar - rrnrcrpatl,rdfi noron N. 7 - iIfl IIOCJIe CKaqI{a nepIlotra DTOIO il}r.rlboapa, a
,qalrrlble, rroJ'ryqcHHbre s [tt], B - 

y [l,z], uo11oilteI{LLS I,I}IfI)/JrbCa ra}r}ta_I{BaIIToB Lr eIoa - I [1], 4 - B Hacrorrrucft paOore a]InJrlrryAa ]IeHflIorc]I co Bper{e,erl. Ilo ucel,r
DTr4N,r r{eaatsrrcrrrrbl}r ua6;rro,qentrfl }I aBTo p rrr Ae_Jralor IrpeAlloJrolHelII'Ie o repeuellHocrr,I [y.xbcapa NIP 0532. B [9], Hpo]re

ToI'o, r'oBoprlrc-s o l!.,\1, __vro cuel{rp l43Jryqgprn" rlyJrbcapa [pr,r E]reprr{Ex r.aNr-
tra-HtsaHroB er,rure 1011 eB rtolier 6lrm uonorrrrr.

A{eto4r,IHa na6;rro4eunfi ny",l6g11pyrorqero r1B"T},areHrllr TaHotsa. rrro HeflcHo,
HaHyio AoJrro IJCelo r.atlrla-I4BJryrreHrrfl I{pa6onirgnofi r,yrrauuocrr,r oHa cocragJrfler.
rloarorly pea;r1ur'rr,, Halxe-ro Er{cnepr,rnrerrra, R r{oropolr He r.r,rrepr.rracb nyJrL-
clrpyror{afl cocTaBJr.rrlolqa.q, Tp]rArro conocTaurr,Ib c pe3]rJrbTaTal\rrr lp-v].rrr r,rcc.rre_
Aonanr,rfi. A rau, r-Ae r43r\{eprjirc.q Herrpepunnr,rit rloroH- r.a]niEl-r{BJryareHr.rn, aHep-r.I{fI PEII,{CTPI,lPYEI{bIX APYI'I{}II,I I,ICCJIEAOBATE"{flII11 IAII}IA-I{BAHTOB OTJII,ITIAE] C'IB HeCKO.IIbI{O pa3 oT Harrrl{x.

FIa plrc. 2-_upune4eur,r AarrHbre o crrexrpe ralnra-r,rg.rryareHr{fl }tpa6oeugnoft
Tyr{aHrrocrr.r. Har,r6onee }raAe?riHo rroron ril}r}ra-HBaHTOts saperrlcrprrpoBaH Ha
crlyrHrrr{e COS-B [11] u.rrn oHeprrrr,r E > ICB aB. IJ [12] nplBrueHbr peayrrr,rarbr
r,rauepeuufr rroror{a rail4}ra-HBaHros c E } 240 l\laB n E ) 800 }I;8,- Br;rrroJr-
HeHHbrx Ha anlaparype, noAHaror,i n crparoc{epy na 6a.r;rouax. Ilpr.rueu ec;rr,r
B nepBor{ rloJrere ua6.rrro4a;rrr.rcb cTarr4crr4qecnr,r BHaqr4ilrbre rroronrr rar{rra-r{Bau-
ToB, To Bo BTopOilf IIoJIeTe IrOJryrIeH JrI{Ixb BepIHIrrt npe4e;r. qrg CurrAeTe".rr,CTByeT
B IIO JIbSy II0peMeHHOCTT{ froTor{a ra},rtrfa-I{B a}rTots.

Xora 4anubre, rloJryqeulrlre r.ra Tnns-IIIaue, rr ire)*iar Ha npal.rofr, ar{crparro-
JIr4poBaHHofi ot o6lactlr 108 aB. rerl He MeHee Harr npeACraBJr.fierc.fi, qro c11e6Tp
raMlla-I{BaHron n o6.rractra 1012 aB .sufltrerc.E rroJrorr4]r, o qeM yr+ie roBopl,r,rrocE]
s [9]. Heo6xoArril{o rarufie ortr{err{ru,, rrro B [oc,rreAHee Bpe]r,E troryqegbr AaHHbre,
cBllAere"rr-bcrlryrcqr{e o rrepeMeHHorr rapaxTepe rroroHa rarr]ra-r{Barrton s o6nacru
108 aB [13]. Taxurr o6paaou, ueperrernocrb rrorona ra]rrra-HBaHroB or ltpa6o-
5B
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rBrrArloft TytraHHocrlr BpflA Jrr{ Br,rBLrB&er cor{}IeHlrfl. 3ro o6crosreJrbcrBo rrpe3Bbl-

.rafiuo yc.floirtHner I,I3yaretrr.re EHeplerr4arecHolo cueltrpa IarIrIa-KBaHToB, flBJrflIo-

uerocfl BailtHefiIlleil xapaHrepl4crr'rnofi IIpoqecca 1'cllepar{Illrr'

IIat 1981 r.
Jluteparylla
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vAlt 537.745

I,TSNIEHE HI4E IUO OEPEHIII4 A JIbHOIO BP A IIIEITIII fl
@OHOBbIX N{AIHI4THI,IX tIOIEltr HA COJIHIE

H. H. Creuansrr

flo Ho-naprau Soroulrx Nr&rrrr.rrrrbrx uo.ilcii :Ja flo"rlToptl rq,rltJra co.]rlre'rtroii artrfiel{ocrr'I
(1964-1980 rr.) rrayuerro r,r3lrererl.re 4u{(lcpcrrrllraJrr,rloro BpaqeHrlfi tlononltx rloJreii co

Rpelregerr rr urupo.roii. lloxaaauo, arro paclpeAeJrerrrle lleplloiIou o6parqeulrr c uupotoii ouetr
trepaBrrotreprro. tI acro BCTpcrrarorcrr lrporrr]i{e}IIrLIe ruIIporIILIc 3orrLI rrtecrRoro Bpalqeuug.

1\,Irtou,re rrB tr1f, oTo?nAeCTBJr.srcrcE c IIpyIIILI]III CTpyltTyparrlr riloUoeOro IIOJIr.

flaiigerro, qro D MrrrrrrlryNre coJltreqrroii artrr.rsrrocrr'r rta Cottrtle na6.lrrolarorcr trepr{oAr,r

o6pallcrrna orIeiIT,HLIx IIIIpoTIILII eon ot 25 4o 30,3 cyr (AP111r* :593). Pasrloct' cpeAIIIIx

,r"prno4ou oSpaulelrr.u rra lrrr'rporc 40-50'n 0-10" ts rlllltllr{yrle LP - 2+8. B lrarclluyue
aqTr.rBHocrrr ctlnrLre rrollornuc rr ca[,ILIo] ,4.lrunnue rrepI,IoIbI rre rra6;rro4arorcl. I-Ialruensurlrrf

rreprloA o6paulennn ar{BaroprraJrr,rroii :orr,t B aro tspcr{fl 26$5, a Ha ml{porax 40-50" uan6olr-
uuii nepiro;1 29$5, t. e. AP,,,"*: 30. Parlrrocrr cpeAlrrrli flcpIaol(oB AP: t$9.

Orcrc,1a tro;{iHo cAeJrarb nrieo4 o6 yBc"lrllqerrrlu ffiecrliocrl,I BpaIqeHI'Ifl Conuqa B NraficE-

rryye rr yrrerrrrrrregrrr,r ee B rrr,rrrrm,ryrlc al{TllBrrocrrl Taxoe lr3trcl{eulre glr{(repertqnaJrE,Horo Bpa-

ilIcrrr{.8 cBrr;1ere!.rr,crByer o rpeo6JraAarr[rr 1roirorrgaJrb]ror'i cocraursrorqeii no4{oroct[epnoro
rr&rHtrTrIOfo rr6Jrr B r1angrrlrylre aRTI{tsIIOCTU I{ TOpOIIAaJILlroii cOCtan;rnrOrqeii B MI'IrIIIMyMe.

TI-IE VAITIATIONS OF DIFFERENTIAL ROTATION OF TI-IE SOLAR BACK.
GROUND I,IAGNETIC FIELD, by tV. 1/. Stepanyan.- The uariatiou of dillerential rota-
tion of the bachground magnetic fiekl during one and a half cycle (1964-tg80) rvas studiocl

using H.r-cliarts of magnetic {ields. It has been shorvn that latitude distribution of rotation
pcriods ir ,rn.y irregular. Large latitude zones of rigid rotation appear frequently. Many of

thcm rnight be associated rvith large structures oI background field.
Latitlcle zoues from 0-50o have characteristic rotation periods covering 25-30.3

clays (AP,,,-* : 5q3) in the minimum of solar activity. In this case the mean tlifference for

latiturles 40-50" and 0-10' equals to lp :278. In the maximun oi the activity the

shortest ancl longest periocis were not observed. The least lotation period of the equatorial
zone is 26$5 anci the longest one is eclual to 29d5 at'40-50' latitucle, i. e. AP-n* : 3d.

So, the clilfelerlcc of the mean periods is AP:199.
59



Thus $'e can conclucle, that the increase of solar rotatiorl rigidity coinci6cs rvith ihe
maximutn, rvhere as the decreasc - rvith thc mirirnum. Such variations o.[ rlillerential ro-tation suggcst the predominance of poloiclal cornponert oI subphotospheric uragnetic l'ielctin the maximnm, ancl oI toroiclal conlponent - in the ruininirm ol solar.activity.

- Boupoc o rfrronryaqr,rfl-\ grrdl$epeuqr.ra.trLHoro ].rpa[]eHr,rrr co.uuqa r4r{r::e.r
oOJIbIIroe TCoperr4rre0Hoe BHaqeHrre. ltay.rrlrnr [1] uoxa3a.ir. rrro Crar{rroUapuoe 4u{_
{epeuqlralrHoe tspaqeHI,Ie He }Ioirier noAAep;rir,rtsarr, o6rqee occcrrrlrerpr.rqHoe
rloJre' T. e. A"IIfI o6'snciuenun co.{HeqHol'o {IIHJra IraAo nprlll.neHarl AorroJrHr4Terrb-Hrrfr lrexaur'tBll reHepaqr'rn o6llero no.rr.s. B Haarecrtse ,ur,o"o ,\rexalrr.rarra paccN{ar-
pI'lBaercfl 4ellcrHlae Ar4Har'Io, o6yctonleuHoe HeocecurnrerplrrrHr,rnrlr ABIItrieHrrflNrr4iIiI4AItocrrr [2]. Panlrue raI{I,ITILI ABI{iIieHr,{fl}rn crrrrraJrr,r r.paHy.[.rrrir.rro r.r cyneprpa-
HyJr.rrqnro. I{o unr,rgy r,ra.rrbrx rracrura6oe ,as.[eurrfi or Droro o6r.acueHr.rrt o ,ulr6"_qee tspeMfl orxaBbrBarorca [3]. B l9tj5 r. E1,rr6a u fonapg [4] ua ocHoBe roryru-
Hlr,fr r(pynHolracrura6ntrrx r{arHrrrur,rx no,rreit ,r *rera"rcrilro or ur,rx BapA tsi uoco6crseHublll ABI4lr{eI{I4flM tr.sreH BDrcHaBa"rrrr npeAnoJrorHeH].re o cylr{ecrBotsaHl{r1
r'rro6a.rrlHoro IIoJIs cxopocrefr, -aBJrflIorqerocfr orpalnel{rrerr HorrBenqr,rr.I c E.rre-rreHrarrr{ { /?o (fio - paAr,r)rc Co.rrurla). }lournriypa [{i] rro*uru, reoperr,rqe_
cHtr{, t116 ecJrII TaHa.s r'ilo6aJrlua.q HoHtsexqlrr c}rqecrByer, ro o}ra rroirie? 6irt reu,
AorloJrHr{TeJrbrrbl}r npoqeccotr, noropr,rft neo6ro4rnlr AJr.rr ()rnpaBreHu.rrD coJrHeq_
HLIM ul{H.rrorl. tr4ssecrH9 (cu., Hanpl{r{ep. [7]), uro arqr6eperqr{aJrbHoe Bpantrerrr.re.
al{rrrnHbrx o6paaonannfr r,r cuoHor?ui,rx o6.uac"e;t Ha paanir, ,urroru, c}r[trecrBeH-
HO pas.rrr'rqae'rc.s. Ecrr r[HOrO Ha6rroAeEr4fi. CUt4ere.ir,crByrorqr4x o ,o.r, uro gu$-
{epenqrna'ur,Hoe Bparqeur,re Aa;rie oAHoro urna o6paaorurr.r"ri nrr"*o rrc rrocrorrrrHo.
ItaH^rio BpelreHrr, TaK r{ no mr.rpoTe.

oupege,renr're 4u{{epeurlrra;rruoro Bparr{eHrrfl irpoBoAurc-rr B oc}roBHo}[ A]l)rrrrrr{eroAal{I'I: no rpaccepa}r I'r creHTpocHonIIqecHI'I, nyre}I I,IB}IepeHLIfl.rryqeBr,rx
cxopocTefi. 

^flepnure r{ccJTeAoBaHrrfl rar{oro poga 6ruu.r oly6.nniouarn o 
"uru-ne XX.1 [8, 9J. cpeara rrocJre,qHr,rx crareli, nocBrrqe]rHurt orrprg.reHr{ro Bapr,ra-

qufr-nn{rfepeHru{arrbHoro BparrleHr.rr{ co,rrHerrrlbrx rr-flTeH, orornn o-rru'r"aru I10j'Dl.
-Eo,lrr'ruaR ceplrtr pa6or ro coBAarrr4ro c.,er(TpaJrr,Horo ]reroAa onpeAeJreHr,rrr

4ra$r[epenqr,raJrbuoro BparqeErrfl rr rro],rcx]r FiparxoBperreHHr;rx napnaqirrt Bpaqe_
Hlltr1 uJtLr (ocraroqHllx cHopocrell>>, 6r,rna BrIrIo.IIHer{a ua o6cepearopr,rr{ Nlaygr-Br.rncon [3, l3].

]'gIrtpA I{ ero corpyAHIII{Ir tloroa"neHrpr{qec*r,r r,rBrrepflJrrr cA,rrrrr Jr14Hrrr4
Fe I 1"5250 A c ro'rlrocrbro, coor,ercrnyrouqeii cxopocrrr 5 -/i ";;;;;;;;;;;co.rrHrtra^. B [14] uo paarrocrrr rrHTer{cr,rtsHocrert s ABy\ HpbrJrr,-rir .urrur.ru Fe I
)'BiiBB A $otoe,,rexrpl4rIecnlr onpe4eJrrrJrr{crr rrarreHeHrr.s DFiBaropr,ra.rnnoit cfiopo-
cTr,r Bpatqer{r{fr cyrreprparryJr.

Hau upe4c,atsJTflercfl, arro ropomr,rlr nrareprra.rorr AJrrr rr3vqcHrrfl r{p}rnHoxrac-
uTa6Hofi riolrncHrlrrr,r c xapaHreprnrn, - puaniepo,rr --(.86 ,{.BJrr{rorc.tr 

'1{o-xaprrr
IIaTHI{rrIl,lx no.rreli, ouy6",rr'rHonarIIlt,Ie B [15] rr ri1'6.'rrrHveiBre eirierrecfl""o n If Ol
AJrn HairiAoro o6opora Co.lurlir.

fpaHr'rr1r,r o6.uac'refi (-l-)- u (-)-nonl (crpyrrrl,p rfononor.o uo"nn) or]rleAerrrrror-
cfi rIa 0Tr{x Kaprar Iro TIoJIOHieIIIIIO BOJTOT{Orr, 11 3rrilK yrorr}rflerc.fl rro 3r{aHy uo.leii
rlrrrelr rt {.rroxxy.nor. fl.o IJ,-Haprarr rfouocr,re ro.lfl ]roli]ro l.rsyrrrrrr, ts tsoHe fio
rrrr,rpore Ao -l-700.

B 1171, uayqns llo-Haprr,r ca 200 o6opo.r.ou (lgij4-1g80 rr.), rrr,r rralrrrr.r pe-
ltoroprrre Ko.rrrrarccrBeHHrie xapaHrepr,rcrr.rHrr crp),Hryp (tonontrs no;reli (cpe4nrae
paBr{epbl, Bper{u ?rir{3HrI, }{ItrllaIllI to uo trirrpo're). 'I'alr ;rie 6r,r.rrn oupeXe.ircHbr Ire-
,P.lggbr o6parlennn crpynryp rirorio-unrx rro.',cii un puau,rt ,,,rrporuri llpogo.u;rian
[17], rrr,r noAPo6uo paccNrorpl{\i rrolrpoc o6 rreuerrelrr,rr nirOqrnir"trrrrra.rrrrr{oro Bpa-
IrIeI{I,Ifl (tououoro ro.tt.s.c rlraporori ],r lpe]rerreu. 3to ,rarnrrarro Har..irr{AHo llr.rAHorla paBtleprliax pr,rc. 1. Pairuep,rxrr rroJr)-aicrrrrl rrerocpeACrlerrlro ua IIo_xapr.
ftarr4aa rro.rroc*a r.rJrr{_crpon^ paanep"Hr, - Dro 10-ipagycna.:r (no ,urpole)
IIoJrocHa ognor? Haprbl..Il,onrorr,r rta nefr pacryr cnpaBa rra;.reBo, 1Aarbr rrpoxoiri-
AeHlljr rrepeB. rlerrrpaJrrlrr,tfi rreptr4r,raH - c.rreBa rranpaBo.
. lI1 pr'rc. 1 B r{airecrtse. npr.repa [pr,rBe[errr]r pa,Beprr{rr ,qrr.a mrrpor 20-30"
@) u 3a-40" (6) S-uoryc$epr,r. De;r"ron r{Bero}r o6orou'r.rror'o6lacru (-{-) tbouo-
Boro lroJr-a, treprrLril'r 

- (-)-no"ulr. O4rrra rr ro iriLr rrrrporrrrrrc Borrri B nocJreAyroqrrx
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Pnc. I. Paaneprna l{o-Hapr rrarHrrrHrrx norieii grn AByx mr'Illorrrhrx sorr

o6opoTar HaxJreeHrr Apyr no4 Apyroll. C,rera HanrrcarrLr roAbr, clpaBa - HoMepa
r{appr'rHrroHoBcnr{x o6oporon.

Ec;rra crpyHrypa {oHoBoro no"rr.q (y.racton rlo.rrocltu oAHoro qtsera ua plrc. t)
Bparqaercrr c nDpprrHrroHoB0r(ull o6opotorl (PH : 27*275). ro Ha pasBeprHe
plrc. 1 n Haxr4oft nocJreAyroqeft crpo.rHe oHa or(airiercn Ha re\ lrie Io"trrorax, uro
r.r B rrpe,qbr,{yrqefr. 3a uperra nir43I{I.I etoii: ctpyHr}rpLI r\,rLI lIoiryallrr{ tseprIIHaJrL,HyIo
rroJrocylra pa3Beprr(e (crr., Hanpr{rlep, pr,rc. 1, o, o6opotr,t 1570-1580, [, - 0 --j- 180'). Ecrra lie nepr.roA o6pnr1enr,rr 6o.ur,ure HEppI,IHrroHoBcHoro, ro Ha paa-
Beprxax rIoJIocbI, coorBercrByrorqr,re ro,{on{eHrrro Aanuoft crpynryplJ B rIocJIe

loBarerrbrrbrx o6oporax, 6yAyr HaH.[oHel16r BnpaBo (puc. 1, 6). Ilprr repl{oAe
P l Pu rlaxrron rroJroc 6;rger BJreBo (puc. 1, a, o6opotr,r lsij8-1575, L - 2tJ0 --
-:- 250'). I{ax ora4r,rrr, AaTrie rra Erlrx ABy-\ pasteprxax A,uu paBIrbI\ crpynryp
rranJroHbl noJroc 6brsarcr paallt,tilrl Aa,{ie ts ol[Ho rI To ]Iie Bllerrfl. Cpegnr,rfi no
ucerr [oJrroraN,r HaxJrorr ran;rie xleutlerc.a Bo tsperreIII,I (pr,rc. 1r a oito"ro o6opora
I 560).

,[.nn ror.o -ro6lr KoJrr{rrecrts€HHo rrccJeAoBarrr ]rorpoc o6 rranener'rl{Ir co upe-
rreHeil{ BparqeHr.rfl rfonoctrx [oJrefi H& p&tsHbIX ]rtirporax, Ha;riAylo t0-r'pagycuyro
noJrocny HaprrJ rru paa6r,rna;rn no t0 rpanycog rro Ao,rrrore rr flo"rr]rrraJrrl nR&fipflTbl
10 X 10'. Ha;riAr,u:i raxofi HllaApar o5oasa.ra.nc;l -l-1 tr.uu -1 n eaurrcllltocrll or
BHar{a Nlalr.rr{rHoro roJrrr B uerl. f[,,ra oqrror,i t0-rpagycnorl ul,rpornor'i eontt n
oAHoro o6opora Conurla [oJryrrae]r prr,q rl3 36 .r.uerlon. Bcero 6u.,ro paccuorpe]Io
200 o6oporos s 14 rrrr{pornlrx Borra\ (q : -t-7t1"). 'Iaxrerr o6paaorr, IILI ItNIeeM
74 pngos to 7200 rrJrelroB. Ha;nAsrii rrJreH Drr.rx prlIIoB rrpeAcraB.trfler BHaH nlarllrrr
Iroro rroJr.fl lra qeHTpaJrbuolr Nlepr{Ar,raHe ts gaunoii runporuor,i Bo}Ie B nenoropr,tii
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Ptrc. 2. ,(na rplrrrepa r.rB paBBeprr{tr, rrpeAcraBJrflrorqeii rneneuexne
poroli u Bper'reEerr

Puc. 3. llalrenerr.r.s .s, (rruay)
(naepxy)

Mq

a Mf co Bpe],renelr

/50! T

leprroAa o6panleurx c rull-

d= 0,32!QlZ

Plr.e, 4. 7Ialreseune gr,r{{epenqrraJrbrrocrr.r rJpatqe-
{rr.r.E ria urrporax 40-50'n 0-10o r N- r.r S-no.nycSe-
pax

p
>rJ/,h

JO,J
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..Ilorlenr tspeN{eHr{. BpelleuHoiil r.ruTeptsaJr tre;r{Ay coceAutr}rr,r trreuaMr,{ prrAa
paBeH 01t76 (1/36 Kappr,rHrroHotscnoro o6opora).

Crpyxtypofi {oHouoro rlarrll4rHoro rrorrfi B iO-rpag1'cHoii rur,rporuoft aoHe r,ru
I{aBBaJIIr EoCireAoBare.rlIrHocrb coceAHI,Ix alJreHots oAHoro p.rrAa, r{Nleroqrrx oAr{H
S}raIt.

Marelrarn.recxlrfi-ueroA orrpeAeJreHr4.rr ,,epr4oAoB o6paqeHr4a crpynryp Souo-
BbIx noJreit orirlcau n [17]. Ot.rra.rr,re cocror4'r',rJlrrrrrr u qr{o"rre ocpe4unennsrx o6opo.ron,
IlSfTbIX ,q.tr.fl olpeAe.ireHr.rfl ueplro4a P.

B [17] P onpe4e.rraJrocb rro rpe],r rocJrcAoBareJrr,rrLrrr o6oporam, e 4auuofi
crarle - no rrfrr.r. B peay",rr,rare rfalrr4rrrrofi o6pa6orrir,r Axfl r{ap{Aofi t0-rpa4yc-
lrofi SoIttt rroJIyqeIIrI 3l{aqellr.rfl nepr,roAa P (cxo.irraaqrre cpeAHr,re rro [.rrrr{ o6opo-
rarr AJrrr HalriAoro HepprlrrrroHoncnoro o6opora) .

_ 3r:or N[arepr.raJr AJrfl e : rL 50" 6u.n npe4craBrrer{ B Br{Ae paaBeprnr,r, ocb
.a6cqr,rcc Hor:opofi coorBercrByer BpeMegra 7 n xappunrronoscxux o6opotax,
.a ocB opAr.rr{ar - rrrrrpora}r g. B rr.rrerxe, coorBercrrjyrouqcii fu-rry o$opory (k :
,62

/5+/ /49J

/96[ 7t 772. T /96,, 7/ rZ z.i



- l, .. ., 200) Id Ixr.IporHofi Bolre (pn (n : -,50',
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., -f 50'), craBI,IrIc.,r uepl{-

f[otyuer.rnarr ranr4rr o6paaou paBBeprHa rror(aBbrBaer cyrqecrBeIIIIym IIeoArIo-
poArrocrr, paclpeAeJIeHI{.fI nepLIoAoB o6parqeHILFI c IxI,Iporoii t.t nperreueM. IIa
p[c. 2 B HarrecrBe ]4JrJrrocrparlr,rr{ rrpeACTaBJreHbI ABa l,lrrrepBil,rla ]{B 3Toi.r patlBeIlrItIt
C paBrr4rrHbrN{r.{ paclpeAeJrerrr.rflilrr{ [epIIoAoB O6pauler'rr,rn. A.,rs :laurfl/IIIocl'I'I 3I'Ia-
qeHr4fl trepr{OAots noHaBarrbr paBHOii IrrrpI,IXOBI(Oii, O6oaua.teIIIIrI llil}IIJ IIa plICyIIfie
crrpaBa.

Irlnrepna.n o6oporon 7528-1,547 c ]raJrofi glrdlc[epcrrqllaJlL]roctt'blo nparIeIII{.rI
(gaHcr.oritrr,Ha.fl piBHI,IIIa Bcrpeqarc1rlllxc-fl Ba Ero Bper{fl nepllolloll AP,,,n* : 30;

CoorBerCrByer I{aJIIrqI,IIo rra ColtHqe xpynuoii crpyl(ryp6l (-)-iro.na, I{oropat{
BaxBarbrBaJra 6o.nuuyro mrrporrryro Bolry II rocreIreHIIo rlepellerqaJracb H

N-norrocy.
B uurepnate o6oporoB 1493-1509 1urf$epeuqr,rarrblrocrr, r]pax.(errira cyqc-

crBerruo 6olalre Hart Ba carer 6oJree 6r,rcrporo BIlaqeHI,LrI l{il ilxltarope, rar( I'I 3il
CIIET SAMEAIEIII{fl ABI,{}flEHII,fl }IA BT'ICO]{IlI ilIIPOTA]i, B ETOIT I'IIITEPBA"T]E AP,,,A* .:
: 5d.

,[,.nR xo.nr,r.recrBerrHofi oqeunr,r HepaBrlol,repHoclrlI 4u{$epenrll{aJlb}Ioro Bpax-\e-

Irrrfl }rr,r paccN{oTpe,TII,I cileAyloqylo BeJr[qI,IHy. AJrfl HeI{oropolo I,IHrepBa.rra BpeIIe-
ur,r (4a.nine 6yay" pacclrarpr{Barbcrr r'lHrepBaJrr,I s 20 nappuHrrolloBoliI4r o6opo-
ToB) r{o[{Ho rroAcarr,rrarr, arr.rcJro o6oporoe l0-rpagycublx BoH c Ha?I{AbIrI IrB Bcrpe-
qamquxcfl uepr{oAoB (so). Ha puc. 2 oro coorBercrByer noAcrlerv oAIrIIaItoBo
BarxrplrxoBaHFrbrx tiJreroH. Ilocle Ae;rer.rrr.rl floJryqeuHoft Be;TrIlIrI]IbI sj, Ira o6lqee
arr,rcJro o6opotou (.rucro nJreron lra pr,rc. 2) uonyuurr IIoprrl,IpoBaHIlyIo tse.'IllrrliHy,sTr.

Ha pr,rc. 3 npegcranneuo r,IBr{eHeHI'1e sp co Bpeueilerr. Bncpxy ilpIIBeAeIIo I'I3-
N,reuelrr4e cyr{r[aprroii rroqnocrr{ $noxny;ron .'114, (cyrrua [po]rBreAelrr,ri.r apnocrr.r

$.uoxxyna rra eIo ulroIIaAI; no BCeIr t["nonxy;rarr II ABaArlarlr o6oporarr). 3ra ne-

Jrrrqrrua xoporuo HoppeJrrrpyer c aIr{cJIatrIn Bo.rrr,$a Ir npeAcraBJr.aet t1-,,rertrl.tii qrtHn
COTI'IEqHOfi AKTIIBHOCTI,I.

tr4a puc. 3 nro;riuo cAeJrarr, lrenoropbre BLrBo/IbI. ,(n{{epenlll.IaJrbllocrl Bpalr\e-
ulra (n crfbrcJre r{ancr{MaJrbr{ofi paBl{r,rubr Bcrpeqaloullrxc-fl neprro4on) uau6onsruaR
B ItI'IlI141\'Iyil{e aHTI'IBIIocru (AP,,.n* : 5d,3) rr HaI{lIe}IbIIrafl B }IaHcrrl'Iyrle aHTr{BIIo-
crra (AP,.,,o* : 3,1), Vsernqeur,re iriecrHocrr.r Bparqerru.fl B rraliclrMyrle Ir yMeIrL-
Ilerrue ee B Ml,lHr4i\rylre [por4cxoAl,rT 3a crreT rro.sBirelrr,rfl B nrl,I]Illrryl,te narr6oJlee fio-
pornr.rx (P :25 -- 2598) u narn6o.lee ArrrrHItLIx (P > 3093) repl'Io,IloB, Ite
ua6rro4arorqr,rxc-fl B r,IaHcllr,IyMe.

,I[nS{epeu4r,rarrr]}rocrb BparrleHrlrl 6rt"ua onpe4e.rleua I,I ro paBuocrl{ cpeALIr{x

neprtoAots lra rxl4pore 40-50'r.r 0-10'(AP) a;ra Raili/Ioro no;ly1uap1lrl. Ocpe4ue-
Hrae rrpoBoArdJrocE, uo 20 nocreAoBareJlbllElrl o6oporar,L Peay;rr,tar npeAcraBJrell
Ha pr{c. 4. CpegneHllaApari4arubre orlt.Trorrerrr{tl or cpeIIILIx 3}IaqeH[rt garrr,t B B!I/{e
BepTr{HaJl,ilb]xqeproalen y naliAoft ToqHI,I. FIa prrc. 4 nplrneXenbl cpeillrl'Ie sHaqe-

Hr.r-s orr.rx BcJrrlarr,rlr d. Itart Brrllrrrr'I,7-P ,rnrrarnrrrrrrrrlfr B trIancllrrvr{c ftrtrlrBllocrII I'{

uara6o rr,urafl B rII{IrrIr{yxIe.
Ha puc. 5 upe4ctanreHo rrat\reuerrrte co BpeMeHer'I cpeAHIIx [epIIolIoB o6paqe-

Hrr.s +ogoBr,rx rroJreft rra paBrlbrx Ixr4porax. Fta;ri4aa rosxa - cpeIIIee BIraqenrte
neprtoAa aa 20 o6oporoB. IIIrlporlrbre BoHbr yr(aBaI{EI r'IeiliAy coorBercrByIoLqI4MI{ I{r{
r{pr4BbrMrr N- u S-uoryc{ep. LllrprlxoBbrrrr.r nprrILI}IIr o6oasa.teu P y;na AaIIIroI,t
rrrr4porbr 3a Becb paccMarplltsaeyrrfi r4rrrepBaJl Bper{eHI'I A.n.a N- u S-uo;ryc$ep or-
AeJrr,Ho. ,{na urupor 0 + 40'HeT qeTHofr BaBL{cI,INIocTII nepIloAa oT I(I4H.rIa. B ro
?ne BpeM.q Ha6rroAarorc.rr peBnr,re HoJre6alrrrfl AJIIIHLI nepl4or'Ia o6parqeut,ln rla or-
AeJrbrrbrx rxrdporax. Hanpralrep, s 1975 r. rra6JrloAaercn peal{oc yrle}Iblxelll4e ne-
pr,roAa lra rrr{pore N 30-40', a s 1978 r. Bce IOxiHoe rloJryilapl'Ie Bpalqa.nocb 3a-
MerHo MeAJrerrHee, ueu Cenepnoe.

Cpe4uee AJrfl Bcero r{arepr4aJra rrrrdpor}roe paclpeileJreHl.le paSruqIIbIx rreprlo-
gon o6pauler.rr{.rI }{oirirro rrpeACTaBr{TE, rrecnoJlb}to r4IIaqe, a ITMeIIIIo noIcrrl4Tarlr
qucilo o6oporon c AalrHbrM rreprdoAor{ P n xani;qoii. rrrllporlloit Bolre. 3ry BerrI{tILrIry
o6oBHasrdM rrepea Sp,rp,, no aHaJrorurr c Sp (cu. plrc. 3) . IJa prrc. 6 npe/tcraBrreilo

rlBrreuerrtre Sraq, 
" 

rulrporofi AJrfl u.trTr{ Bna.reltr.rft [epr{oAa P. l(trn BIIAI,Itr{, Hairi4r,tft

leprroA o6paqeriua BEarrr4Mo Bcrpearaercfl Ha IrecKorrLI{I4x rilI.Iporax (Ag 7--20'),
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Pnc. 6. IlL.rporuoe paclpeAerrerr,re repr{oAoB o6pauleaux

a neprloAbr P : 26,5 y2713 rr B 6oJree rrr4por{o}r
r.rlrrepBaJre mr.{por Arp - 60".

C .rer\r ;lie ilroryr 6r,rrr, cs.EgaHrrr r.r3MeHeHr{tr
cHopocrr4 BparqeHr.l,s orAeJrbirbrx o6lacrefi Ha
Conuqe?

Cpanuenue orAe,rrrrr.rrrx r{orreHroB B paonpeAe-
.irer{r4r{ rrepr.roAoB co crpyxrypanrrn {ouoBBrx rro-
refi floHaBr,rBaer cotsraAeHrre r{exoTopt;rx flBJrelrr.rfi
B pacflpeAe,fleHvfi P c HaJrr{qr.reil,r Kpyflr{brx crpyr{-
ryp. Ha prrc. 5 6;nr.raocrr, repnoAoB o6pan{eEr4.s
Ha rxrrporax 10-40' N-rio"nyc{epu s 1975 r.
coorBercrtsyer Harr.rrrr4ro npyuuofi AoJrrolr{r{By-
rqefi crpynrypr,r $ouonoro rroJr.rr Ha arr4x rtrrrpo-
tax. To )r{e caN{oe r{o?riHo cr{a3arb o 6traaocrr,r
nepr{oAoB o6parqenr.ra r{a rrr{porax I\ 10-30' s
1967 r. Vlrenrrueulre repr,roAa Ha rrrr{pore N 40-
50" e 1968-1969rr. conra"ro ro BpeMeHr{ crepe-
rreil{errrrer{ Hpyunofi crpyrirypbr (-)-nona x N_uo_

{locy. vse.[r,rqer.rre nepr4o/{a a s-norycrfep" ,ra Saie poc.u HoBoro urdnJra B
1978-1979 rr. coRrraAaer c Ha,rrrq,rerr Hpynnoft 

"rpynrypu, 
(.1)-no.na,-;;p;n.-

II{eHr{e Hotopoii It rroJrrocy .EBJLEercrr ueproli <soJrHofi)) ro.uR, rrpeA[recrByroulei,i
'olreHe SIraHa rroJrflpHofo rro.rrr.

_ Ipoctoit flpocil{orp Flo-riapr roHa3r,rBaer, arro }riecrnoe Bparqer.rrre cTpy11rlrp
Sorronoro IroJr.g - AoBoJILIIo qacroe t{BJleHr{e. Hocnenrlr,tlr [oATBepir{AeHr,reM oro-ro .gBJI.fieTCq A"rILITeJrbrIOe Cyx{ecTBoBaHr,re RoporraJrb}rLrx i{brp, pacrroJratarotqr4x-
cfl HaA o6urrrprlr,rnrra o6,nacr-surr rfonoeoro noJrfl oAHoro BrIaHa.

Ha Soue orAeJrbHblx I{eol(HopoAHocreft e pacrpeAeJreur.tr 4r,rSSepeHrIr{aJlbHo-
TO BPAIqEIIIIfl, CBfl3AIIHr-IX C HA.II,IuI,IEI,I HPYrrHrIX CTPYITTYP (IOTTONOTO IIOJIfl, IIPO-
ttBrtrercfr Bce ?r{e rro6a.[brrafl xapaHrepr,rcrr4Ka .- pocr Ar{alasoHa Bcrpeqarc-
Iqr'rxc.E nepr,roAoB o6parqenr.rr (1. e. yl,retrr,ruerrr{e Hiecrr{ocrrr opaulerura) u *rrrrn-
IIylIe aI{TI'IB}IocrI,I no cpaBI'IeHr,rrc c rlaHcrrr{yNror{. TaHoe rrBrreHerrrre i1ecrr{ocrr,r
BpaIlleHI{fl [Io;IieT CBuAeTe..lbcTBoBaTr, o6 yne.lrr.ruerrr{r{ rro.[or.rAa;nr,nor]i cocTaBJr.Ero-
rqefr no4{oroc$epHoro NlarrllrrHoro rroJr.s B }rancrrrryrrc axTrrsHoc,Tr4, TorAa I{aH
B }II,IHI,IN Y}IE YCI,IJII,IBAETCfl 1'OPOIIAAJIbHA'I COCTABJIfIIOqAA. TPY4rrO CY4rrtr, O6
yBeperrHocrrr raHoro ltbrtsoAa trBrrAy l,IaJroro o6:re,rta AaI{Hr,Ix.

B 14, 9, 181 ecrs Henoropble rrorrBepiFiAeHr{fl yBeJru{errrr.E iriecrnocrr4 Bparr{e-
rrr.rfl ts Nrancr,rrryrre. Tan, r [9\ a.ul 18-ro qr,rx.ua no ua6",rrogeirrrflr[ [r1.r.eH orrpeAeJrfl-
rocr, 4r'r{{epeIIqI,Ia.[bHoe Bpau(erlr're r.r ero r,rar{eFrer{r.re c cpaaoft r{rlr{Jra. Er,r.rrI,r pac-
cr{orpelllil TpIr rpaAalll{Ll: IlertsIr pocra, Enoxa r{aHcr,r}ry}ra rr tserBb cna4a. [.ra
oAHoro rllll& rrflTOII (u uarun'rtllrx o6.nact.ax rrirrr ts Borre arirrrts]rrrrx 4o.rrr.or) u3rlerre-
ur,re 4r,rr[{eper{r{r4aJrbrroc.rrr orr rrr,rHr,rlry]\,ra H }raHcr.rrry}r}r raHoe }r{e, HaH y rrac.
[.rrn nareu BHe MarHrrrul,rx o6.racreri Haprnua o6paiuin. ;\nropr,r [g] o6rupy-
\4

J ti
/\ ,\

/\

28,0

28,8

\

29,5

0

/00

0

0

0

/00

0
l0



?nr{Jrr4 Tarul{e 6onr,ruoe HorI,IsecTBo cxaqr(oB 4r,I$cfepeuqllaJrLHooTI,I. B tlBl
nprrMepHo no roMy ine Marepl,Iary, rrro Ia B [9], Ho 6eB paBAeJIeI{I,r.rI rIrreII
Ha [Ba Tr4rra IIo ]recT]r r{x BoSrlr,rHrroBerrr4fi l{3r{er{eHr.rfl 4rarfsepeuqllaJrE'I{ofo Bpa-
uleHr{.tr c qr,rxJrotr xopomo Br4AHLr. Tax, ua BerB-fIx pocra I,1 cnaAa aI{TLIBHOCTI{ pa3-
Hocrb cr(opocreft npauleHr4fl rr.Ererl Nl Lf AJrr rrrrrpor 25 tr"o' paBHa 0o,5 n cyrxlr,
a B anoxy Maficr,Irryrra 0o,28 n cyrltr{. B uepeeoge Ha paal{ocrr, nepl4oAoB 3ro
gue, Ip : 0+9 B trrr,rrrrrNryr,re fi Lp: 095 B r{axcrn{yrre.

g [4] n;rs roro ]He r.rrrrepBaJra Bpe]reHrr L]"1 LT AJrfl rex il{e xll4por 25 Ir 5o ue-
Irrrercfr or:0o,11 B cyrr(r{ rra rfaae pocra r,r crlaAa afiTLrBIIocrLI go 0o,4 B r{aHcI4N{yMe.

B gamrro.rerrr're lrpr,rrro[ry rrcnpeHHroro 6raroqap]rocrb anaAel'Iuxy A. B. Ce-
Bepr{orry Ba rroJrearroe o6cyxr4enue rr r4r.rrepec x eroft pa6ore. fl 6naro4aplo ral{ffie
Ba rror\torr{b B pacqerax f . A. ItosroBy I,I B o{opu;nenr,rr,I c:ratr,r.t Jf . C. lonouoro-
c(,IJy.
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IIo JIfl PIIISAqII fl PESO HA IICHO -PA CCE f HHOrO U3ilytlEHtr[rr,
OBY CJIOB JIEIIHOIO BH YTPEH HI{M I{ I{CTOIIHI'IITAMII CPEA bI

C. trI. Iouacron, [. E. Paqnoncxufi

flpone4euo qrrcJrerruoe pertreEue (naparuerprr 1, Q) ypauueunft nepeuoca tralryqeuEE B trro-
c1otrapaJlJreJrruoft cpege nouequbrx paBMepoB 6ea uaruutsoro rroJrfi Afif clyrlaE qucroro

aorepegTrroro paccetrrzff B peaorrarrcuhrx Jrrrutrffx. Illanytenre B peBoEaEcEDIx JIEEtrEx Irpo-

11cxoArrr roJrBRo Ba cqer co6crBeEEBIx ucroqrunoB cpeAbr. IIo4o6rrre ycJIoBtrfi peaJruBylorc.E

B trepexoAEoft o6.racr:lt xpoMoc{epa - $opoua tr B Ropoue, rAe o6paBylor0E gMEcctroHE}tre

r rlfrut B AaJreRoM y.lrtrpa{uouete'
O6rapymeuo, qro Brra( troJrflptrBaqrru BbrxoAErqero u3ryqeHtrfi saBl{ctrT or pactrpeAeJre-

nrs co6craeggbrx ncroqrtrRoB B cpeAe. ,(nr onrrauecnu tonnoft B Jrrlrlra cpeABr troJrspu3ar{trff

BcerAa troJro)r(nTeJl6uax, T, e. Kolte6auuf srenTptrqeonoro Ber(Topa trporcxoAfT trperMyqecT-

BeHHo B rrJrocnocrrr, o6paaonanroft fiyrroM Bpenr[s tr HopMaJrrro x atrvroc$epe. Ona octaer:cg

troJro6(r{TeJrbgofr, xorfi E MaJroft, ttprl 6oilr,Eofr otrTuqecnoft ToJrqe cJro.E c y6brBaroqeft BrJIy6b

Kogrlegrpaq4eft Ectosurron. flo.rrpraarlzri crauourrca orprqareJlBrroft upu AocraroqHo

6olr,uroft otrrtrqec1oft roJrqe cJros c Hapacrarorqeft urny6r norqelrrpaqueft EcrorIEtrRoB u3Jry-

qeEtrfl tr trpl{ Irx paBIroMepEoM pactrpeAeJleElrl{ B crroe'

trila-aa npaftueft EeoAEopoAEocrE cornesHoft xpoMoc{epbr tr Roporlbr B saBtrcEMocrlr ol
onr[secroft ToJrrrIE cyuMaprlar rroJrfiprraaqr.rx or Bceft fivturtvt Mo]fier 6rrm nonoxtrreJrbrroft

paBrroft Hyrrro rrJrr{ orprqareJrbrroft. Ero [pr.rBeAer R cepbearrrrM ouru6nau trptr otrpeAeJreErE

3 tr{as, Hpr,rMcKoi[ o6cepnaropllr,r, r. LXVII 65



MaTIII'rrHoro troJr.fi IIo a{{erty Xan.ne. flpo6rena [crlorrbaoBaur,rn n acrpolpuaure e(fSerra
Xarne AJIE otrpeAeJleulrrr MarullTnrrx noneft ycJrox{rrfiercrr eqe rr reM, qro Her o4uoanauuofr
cB.sau MeE(Ay serrsunofi Marrrr{ruoro rroJrff rr uonapr.raaquert [8].

RESONANCE-LINE! POLARIZATION OF THE RADIATION INDUCED BY IN-
TERNAL souRCES oF THE MEDIUM, by,s. 1. copasyuk, D. N. Rachkoushy.- Transfer
equations (for Stokes parameters 1, Q) in the finite plane-paralled atmosphere in the absence
of magnetic field for coherent scattering in resonance lines have been solved numerically.
The radiation in resonance lines is purely of the internal origin of the line forming layer.
Such conditions are' observed in the solar chromosphere - corona transition region and the.
corona, where UV emission lines are formed.

The direction of polarization of the resonance radiation rvas found to depend on the.'
distribution of the internal sources inside the layer. For the optically thin Iayer in the line.
the linear polarization (trhe positive one) is parallel to the plane formed by both the perpen-
dicular to the layer and the line of{sight. The polarization is also positive r.vhen the line

forming layer is optically thick and the internal source {unction decreases with the optical
depth. In both cases of the internal source functionlincrease rvith the optical depth and its
homogeneous distribution inside the layer, the polarization is negative for the sufficiently
large optical thickness of the radiating layer.

Integrated line polarization can be positive, negative or equal to zero depending on
the inhomogeneous optical thickness of the solar atmosphere. It might lead to significant.
errors in determination of magnetic fields by the Hanle effect. The astrophysical use ofthe.
Hanle effect is also complicated because of ambiguous interpretation of polarization data
in terms of magnetic field direction and strength [8].

,{na ruacueul,I.fl crpyr(ryprr Marur{rHoro troJrfl r(pafiHe Heo6xoAr,n\,rbr Ha6JrIo-
AeHLrfl He roJrbRo e Soroc{epe r.r xpouocSepe, Ho r4 B 6oJree Bbrcoxrdx cJro.Ex Co.nn-
qa. Aocrarosuo rruTeucrrBHrire rrt:u:afr., xoropue o6paayrorcx B trepexoAHoft o6rac-
Tr,r xpoMocsepa-HopoHa rr B caMoft nopoEe, HaxoAflrc.fr n ynrrpa$uoJreroBofi
o6ilacrr4 ctremrpa. IIo nuu roqHocrb r{BMepeHr{fl MarrrrrrHoro-uor-s uo a{{exry
Seeuana nprrMepHo Ha ABa nop.flAxa rrrrlr{e, qerf rro Jrr4Hr{.a}r B Br,rAr4Moft ob.rracrra
cnefirpa.

flpra orcy:rcrBlrl4 MarHIlrHoro troJr.fl rrJrrrr rrplr efo oqeub r{aJrofi flaup.rr}r{erruocrrrr
I4Meer-c.rl IIepeHpblrl4e BeeMaHoBcRlrx IIoAypoBHefi B aro},re. Ero couporo?fiAaerc8l
r,rHrepsepeHr{rleft coorBercrByroqrrx cocroflHr.rfi, a peaylrrare qero HorepeHrHo-
pac0eflHHoe I{SIyseHI,Ie B ilvTuu cTaHoBIITc.E IrrrHefiHo-uoJr.Eprr3oBaHHr,ru. flols-
pr43allr4fl peBoHarrcHoro I4SJIyqeHr,I.s qpe3BblqafiHo syBcrBrrreJrbrra H BoBAefiCr-
Br4ro MarHrltrHbrx rroJrefi, C pocrou HarIp.ElI{eHHocrr,r troJrfl rreper(pbrrr4e rroAypoBHefr
Seeuaua yueubmaerc.fl, qro npI4BoAr4T r( yMeHbrrreurrro crerreull tuuefinofi- troJrfl-
pr.raar{rlrr r{ troBopory rrJrocxocrrl noJr;rprrBarlur.r (a{{exr Xaune [1i).

Brrcoxa.s qy-BCTBr4TeJrbHocrb rroJrflpr{Barlrrrr K rroJrro u ycrrexlr, Aocrr4rnyrrre
B TeopI4Ir [{'-6], cbrrpaJlrr HeMaJIoBa?(Hyro poJrb B Totrr, qro B trocJleAr{r{e roAr,r
ml4por(o o6cyx4arotc.rl BoBMolnnocrr4 rrcrroJrbaoBanux a{{eHra XaHre AJr.E r{B-
MepeHr4fl Corl{eqlIbrx MarHrrrHbrx rroJreft [7].

c:ronxnoseurr.E upr4BoAflr r( Hapyueur{ro. {aaorrrx cooruorrreHr.rft uem4y uo4-
ypoBH.'IMr1I, uurep$epLnqr{onrble a{$exmr ucqeaaror, r{ pacce.rrrrr4e cBera crarroBt{rcfl
Her(orepeHrnrrlr. Tan uro upo6leMy r{cuoJrbsoBaErrfl a{sexra Xanne AJr.E r.r3-
MepeHr4.fr MarHr4THbrx rroJreft, B qacruocrlr ua coluqe, uo cBoeMy xapar(Tepy Molr{-
Ho paBAeJIr4Tb Ha ABe qacrr.{: 1) nrruucreur4e rrprr HyJreBoM l,rarrrrrrHot\,r troJre BeJrr,r-
sr4Hbl ror.flpr,r3aqur4 u3ilyqeHr,r.s B trrrrr.]lfr, o6paayroulefr.cg s xoHHperHr,rx {lrar,r-qecKr4x ycJroBl{.flx, u. 2) yctatoBJleur{e 3aBr.rcr4}rocrrr rr4HeftHofi uoJr.Epu3allrrr4
r43ilyqeHr4.E r Aauuoft ],,vl]dlIr., or BeJrr4rrr4Hbr r4 HarrpaB ile]i,]/'fl r,rarrrrrrl{oro troJl.fl.

O4naxo cB.gBb ITBMeITeHI{.a troJl.rlpr,raarlr{r{ c Halpg}fieHllocrbrc MarHrdrHofo Iro-
JI.E rlts-aa roro, qro HerrBrecrrro ero EatrpaBJreHfie, neo4noanauua. B peayJrbrare,
Hanp.rr?r{eHrrocrb troJr.fl otrpeAeJrflerc.fl c rorruocrbro Ao uop.saxa [B].

Br,rqracteuu.fi rroJr.EprrBar{}Ir4 peBoHaHcHoro r{aJryqeHIafl r{tr{eror r{ ca}rocroETeJr6-
HOe SrraqeHl{e: oHlr troaBoJr.flIor yroqHurb {raar,ruecxrae ycJroBrl.E, n Horoprrx $op-
Ml4pylorcfi ltrt]dlrut, ,{o negaanero BpeMeHrn rrraBHoe BHr{MaHr.re yAeJr.EJrocb qpr{Jro-
,fieHr4IO reopr4lr trepeHoca Ailfl.\tcclre4oBaHr{fl rroJrflpr,rsarlr4lr HorepeHTHo-pacceflrr-
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Horo r,raryrrerrr,rr B rroJry6ecxoHerrHbrx cpeAax (aruoc$eprr aneag) I,r rlltr{ paccefl-
,nnrn cp"71-ofi IIaAaIonIeIo IIBBHe uB"[yqeHlI.E (arrrocdrepu rlJra]Ier, npoty6epar,rqu)
le-151.

tr4ayueune rroJrflprraarlrlr{ HorepeHr}ro-pacce.sH}Ioro r,IBJIyqeIIrrfl ts cpeAax r(o-

Heqr.rbrx paar{epoB c co6crBeHHr,IMI4 l,rcrorlHrrfiar{I,I r,ra.rtyaleHI,La xorfl rd rlpoBoAI{-
rocr, [16, t7], Ho HeAocraroquo rroJllro.

34ecr, lrbt IrpoBoAr.{N{ aIIrcJIerlHr,Ie pacrlerr,r rloJrtrpl,raaqr{r{ peBouarlcHoro rISJry-
qeHr4r{ OT BHyTpeIIIII{x LICTOqIII{I{OB CpeAbI, I,I}Iemrqeia: HOHeTIHLIe paSMepbl, I'I I{3y-
araerf BaBr{cr.rN{ocTb rroJr.rrpr43aqr4r{ or olTr4rlecHoit ToJrlqr{ cJIofl rr pacnpeAe.Ilellr4fl
I,ICTOqHI,II(OB B I-IEN{.

B nepexo4nofi o6racru xpouoc{epa-HopoHa II B HopoIIe cBeqeHI,Ie B yJIE,-

Tpa(buoJreroBbrx Jrr,rHr.r.flx npor,rcxoArirr Ba crrer BoB6yiriAeHl,rf r{oHoB SJIeHTpoHHrIIII
yAaporr. Eclu ner HarrpaBJreuHr,rx rysnoB oJrer{TporloB, rrro tr{br rr upeArloJlarae},I,
To crror.rraHHbre nepexoAr,I AaIoT I,{BorpoIIIIoe ua1yqsul4a. B galexou yJILTpa{IIo-
.JreroBoM Ar{arlaBo}re AJrrrH BoJr}r uar.r6onee crrJrbHLIMr{ ,aBJIrlrorc.rI peSoHaH0I{EIe
,BtrrrcclronHbre .rrLrur,rr4. Ornocrarenr,HbIft BHlraA rlerlpepblBHoro I4BJryqeHI{fl no c-paB-

IreHr4ro c aN'rr,rccr,refi B Jrr{r{r4flx HaqflHafl nplrMeplro c AJrI4IrbI BoJIr{bI X, { 1500 A ue-
BHaqr.r:reJrbr,rbrfi r.r yMeHr,r[aerc-fl c AJrr,.rrlofi BoJrHr,r, Houqeutpal]r4l{ aJrer(rpoIroB r{

r4oHoB AOBOJTbT{0 Hr.r3Kr,{e, r4 rroaTorly npoqeccr,r, [pr4BoAaIrII4e H r4cTI{HrIOMy no-
rJrorqeHr{ro HBaIrroB rr r( AerIoJr-fIpI4BaI]IrId u3flyaleHl,Lfl, He cyrqecrBelrHbr. Ponrrc
BIIETIIIEIO I,l3.TIYqE}II1fl, IIAAAION{ETO IISBHE I'IA I,ISJIYqAIOq,IIE CJIOII, TO}I{E MOiIiEO

upeHe6pearb. rlpu rar(r4x ycJroBr4flx upr.r6lr,uxeulre AByxypoBrleBoro aroMa BrroJr-

He rrpr,reMJreuo. X{u rafi}r{e He yarr.{Tbr]laerl flepepacnpeAeJIeIIIr,rI uBryrIeHLLs tro alac-

roralr B Jrr4ur.rr'I ua-aa a{{exta f[ounepa. Srra ycnoellfl oauaqalor, alro B yJILrpa-
,{r,ro.rreroonx peBoHaHcHbrx Jrrrrrr4rrx, o6paayrorqlrxcf B nepexo4uoft o6JIacrI4

xpouoc$epa-Hoporra rr B Hoporre, npeo6raAaer clyqnii ql{croro HorepeHrl{oro
pacce.fIrrr,rfl.

,[aree r{br rar(irre flpeAnoJraraetrr, qro ynrrpaSr,roneroBEle JILIITITT{ o6paaylorcr
B rrJrocHonapaJrJreJrlHoM croe. Pacnpe4eJreHL{e ucroalul,iltoB I4BJIyqeHnfl NleH.rlercfi
no rny6rane c.rro.fl, T. e. BaBI,IoI,IT or orlTlrqecxoit totulu.

flpu orcyrcrBr{rr MarurrrHoro rroJr-rt rrapar,rerp CroHca, xapaltrepr{ayroulraft npy-
-roByro rroJl-flpIIBaIItrto, V : 0. flaparterp U : 0 ne ycronlrft cI,IN,Ir{erpLIrd saAaqu.
Ocraerc.s roJrr,Ho ABa rrapaN,rerpa ,[ 1 fr I r - r.rr.rrelrcr{Bllocrld rt3flyqent{fl c HarrpaB-
rir,I.flrfr.r Hore6auflfi areKTpllrlecnol'o BeHTopa, napaJrJreJrE,IIEIN{I,I I4 rIeprIeHAI4Ity-
r(yJr fl pr{brNrrr H IIJI O CHO CTrl p a CCe.fII{I,LfI.

Ilpr,r nre4eur{brx HaN{r{ orpaur,rareHr{flx ypaBHeHr4rr [epeHoca I{sJryqeHI,Ir{ Arrrt
,aparlerpou Cr:oHca I 11 tr I 1 Soprlatauo rro?HIIo sarrllcarE, B Benroplloft {oprre
19,181:

dI
11 7:fI d't

P (p, pr) I (r, p1) dlrt - iBo (t), (1)
1

l('--r )
-1

IAE

r:({,, \,\ 1r / '

P (p, trr) - dtaaonar Marplrqa pacceflHl{s' P : cos

+yuxqur ucroqlrflKa, coorBercrByloqa.E co6crBeHHoMy
rrofi rnulrr.t, vt r - olrlrqecHafl To,rrlqa B rII{IrI{I'I'

P (p, pr): f e.
(t-rr')(t-er,'i) 3(1-p')(1-pi)

0; Bo (t) - r4aorporlra.n
r4sJryqeEr.(Io cpeAbl B AaIr-

,[na Uarulrx qe.ueft y4O6nee nepefitu H rrapaMeTpaM I{IITeIICI{BIIOCTITI
pr,raaqlru Q:

I-11 l-Is,Q:Iu-1_r.

C)asoea.s lrarpr{rla pacceflHIr.FI P (pt, pr) nplr sror'I trpr{Hl4Maer BrrA [19]

* t, - 3p') (1 - ,3p?) (t - 3p,') (t - r.'?l (3)

I u r,ols-

(2)

[.

ilr 0ll

lJo oll
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Prrc. 1. tr4arierenr're c yrJrorl HaxJrorra orr.rocrrre.rrr,Ho HoplraJrrr H rpaurrr{e cpeAtrI (p: cos 0)
cTerreHrl rroJrtrpl'I3aI{IIII P (a) t rlrrrelrclrBrrocrr,I Brrr\oArrr{ero irailyqcurr-fl r,rB cp;IE; 4jit y6trrarol
ulcil c ray6IIHoii +yHHUt4tl nc.rorturlrioB A6 (t) : 1i(0, t l- r) t"at rplr I)a3rlrrtuLr.\ 3HarrcHtrrx
oilTrrqecf(oii ToJ]q[ cJlo, "80 | El : 112

PflAorr c fiaH{,qor"r riprrDor-r EaHo BrraqcHrrc To

Ilocronunarl^.81 
^BaBII0I4T or HatraJrLrloro liBitrrroBoro rrlrc.ta jr rr or nepexoAa

Al (::1,1; 0) [18]. Oua onpeAeJL,er Ao.rrro riBar{roB, paccerrBarorqrrxcfl Hore-
perrl'Ho.

..BeHropnoe ypaBHeI.IIte (1), npeo6paaoBarirroe nocpeAcrRorr BblpaaierrnnL Q)u (3), pelrraJrocr arI,IcJreHHbrilI IrurerprlpoBarrr'rerr ypaurrerrrttr lJrrtr r[ynliqnr,r ,ncro.r-
ryIl S (t). lloc.ue arero Eapar{erpLr Br,rxoArrrr{ero rla cpe71rr ilB.r;i.1s11rr, 1(p) ,
Q (pl) nr,ruuctl{lrcll HerocpeAcrBe}r}ro rrurerprrpoBarrrrerr cpyunlii.rr.r s (r) ngorr
ryqa BpeHns[201. Pac.remr rrHrerrcr,rBr{omeft i (pi) n no.,raprriaqrrlr e (p) CIr,rxoaa-

t)6



qero rrBJryqeHr,ra 6brJrr,r npoBeAeHbI npu paBJII4rIHbIx paonpeAeJIeHl,lflx I{crorIHI'IHoB

co6crnennoro rrBrryrreHriBo (t)uo rny6uHe cJIorI gix Er: 1,0 (l : 0; Al : 1)

u Et -- rlr(i : rlri Lj : 1). Ha6op onrrlarecxr{x roJru{ r0 r.rsiryqaroulero cJrofl

npr4 aroM 6r,rr aaxlroqen B IIpeAeJIax or 0,018 go 50. Bce rapuarlrll pacrleroB
6u.nu uponeAer-rbr AJrfl rpex nar,r6oJree xapanrepr-rrlx cilyqaeB paclpeAeJlelllafi. trc-
rorrHr,rxoB Bo F) B cJroe: t) y6uraroulefi c rry6unoft nouqenrpaqrrrr L{croqHI4HoB

g# (0 (r-,,' ,h) , 2) uapactarcrqeii c r.ny6unoft r(oHqeurpaqlrlr I'Icroq-

Er.rr{oB 
a-p2O (ur; arz; eoa) lr 3) panuoMepl.Ioro pacrpeAe,reHlr.fl l4croqlrl{-

r{oB, r. e. Bn (t) : const,.
Xapaxrepribre cryqau r4aMer{eur{fl o ft crerleHl{ rloJr.flprraaunlr P (p) : Q (t )/

lI (1p,)u orrrocl,Irerrrrnoft raIrenclrBnocrlt I (p')lI (ft : t) Br,rxoA.flIrlero r43Jlyaleul4s
rprrpaaHrixr0cJro.s uEr:1/rnpnee4eHLlllapuc. t (4rx Bo (t) : 1/(0,1 -l- t))'
puc.2 (Bn (t) : e") rr prac. 3 (Bn (t) : 1).

Mr,r nra4uu, rrro upr,r orrrr4qecr{rr rorrHo},r cJroe rroJr.Epr{BaIII,I-rI BLrxoAflu{ero r,IsJIy-
qeHr,r.rr rloJroHr.{TeJrbHa.rr, a tr{HTelrcl,rBrroorb ero [prr r{aJrblx l-r, BHaqureJlruo 6onr,rue
nr,rxo4xu1eft rro Hopr,raJrrr (p: 1). flolo;riurenbrrar noJrflpr4gaqllr{ coorBercrByer
c,rryqarc, HorAa none6anr,r.s oflexTpuqecr{oro Bexropa [pol4cxoA.sr npel4Mylqecr-
Ber-ruo B rrJrocxocrr,r, o6paaoeannoft nyuoll Bper{r4.rr r{ Hopl{a"rlblo It cJrolo. C ynelu-
cegl,rel,I ourraqecxofi ToJrrr{r4 cJrofl T0 crerre}Ib rroJrflpl4aal{r{r,r BblxoAflrqero I43Jry-
qerrrr.fl I{Jr.rr Bcex Bo k) pacrer. Bo scex clyqaflx orla Aocrl,Iraer nara6onblrrero
BHaqelrr4tr 3-4o/o rrpr,r p : 0,1 +-0,2 u orrrl4rrecxoft tonlqe cJro.g r0:0,527.
B galr,nefirueM c pocror{ T0 crerrerlr, noJrtrpr{Barlrlr{ yrreuE rrlaerc-rl, Iro [o paSMepy -
B BaBr.rcr4Mocrr{ or BHaHa rpaArreHra $ynnqIau Bo k),

Or nra4a pacnpeAeJrenraa Syunqu[ ucrocHrdxon Bo (t) n croe BaBI,IcIar I4I{reH-
cr{BHocTb BtrxoA.fltqero uSJryqeHLIfl I43 oIITI,IqecHI,I TOJICTOTO CJrOfl (CU, prac' 1-3).

flplr orpurlareJrbuoM rpaAr,rerrre {yrixqrau Bo (") BeJIr{aIr{Ha rroJI.rIpIrBaIIr{rr c

lepexoAoM x 6o,nr,ruur,r tn (qrn to )' 0,5) yMelrbrxaercs. Olra coxpaH.ser Bllafi I'r

ocraerc-fl rroJrolnr{TeJlr,lrofi, xora oqerrr lrarofi, Aa}r{e trplr ou,u.recHofi ToJrrqe cJlo.fl

ro : 50 (cu. puc. 1). tr4urencr,rBHocrb r.rBJryqenra.fl upla 6orrruux tn cla6o saBl4cr{r
or pr,.,[naTo : 50 oHa npl{ ]\[aJILIx p Boero JII,IIuI] ua 20Yo uu'rxerofi, xotopa.fl BLI-

xoAr,rr rro HopMaJrr{ n cJroro (cu. puc. t).
B cryuae rroJrolrirrreJrrrrroro rpa4rrerrra {ynxquu B o k) rIaHCLIr,IaJIbr'IarI BeJII,I-

qrrua crerrer{rt rroJrflpr,raaqr.rlr (3,6%) uecnorsr{o BtIIUe, arer,I ilpl{ orpl'IuareJrr,HollI
rpaAr{errre (cu. puc.-2). C yuelraqeHl,IetrI to (npra to } 0,5)noJr.rIpI,IsaIIrr.rI yMeub-
Iuaerc.rr, cranoBrlTcfl panrloft IryJrIo, nepexoAr4T B orprrllareJlr,Hylo cHarIaJIa upl{
r{aJlbrx, a aarexf u 6o;rsurrax pl. Haurauan c rrer{oroporo BHarIe}IIla ro (n cJlyqae
pvc.2 ro : 5,0) rroJr.rrpr,{Barlr4fl rrpr,r Bcex 3rraseHlr.Ex l-r cra}roBl,ITcfl orpl,IqareJlb-
r.rofi, r. e. xone6anrr.rr aJrexrpraqecnoro BeHTopa ilpor4cxoAFI'r nper4r{yrqecrBeH}ro
B HanpaBJrer-rrrr4, rrepneHAr,rnyJr.rrprroM n rrJrocHocrlr, o6paeonaunoii ryqoNl BpeIII4x ,t
Hopl,raJrbro H cJroro. I-Iau6o;nsrua-rr ee Be,rr,rqr{Ha Aocrl{raet 3,7%. flo cpaBrreul{Io
c nepBDrM cJryqaer{ agecr, (clt. puc. 2) [pr,r Brraqr{TeJrbrro }'relrbullrx Brr&{elrr4rlX To

BLlxoAfqafr I{IITerrcI4tsrIocTb Irpr{ tr{aJllrx l-t cyqecTlrerlHo }re}Iblxe, uelr upr,r 6olr'-
trr.rx. Ha.rtrga.fl c r0 : t0 aro coorrrolreHrre NrelriAlr rrHTerrcrrBHocr.flrll,I lle SaBI{0IIT
or oflTr4qecHoft ro;rrqu cnox.

Panuol,reprloe paclpeAeJlerrr4e rrcrorrHr,rnoB 6nr.raxo coorBercrByer clryqalo
rroJroH{I,rTeJIl;Htrx IpaAr{euton tfyrlnqr,rIr Bn(t). 34ecr Tar(]Iie rIoJI-flpLI3aql,Lfl MeH.a-

er BHar( Ira orpr{qarenr,nr,rii c [epexoAorr H 6oJrr,ur,rlf o[TI,rqecHI,Ir,t roJrrqaN{ r4 r4lr-
rer{crtBuocrb rrprr rraJrDlx !r, BHaqurerr,Ho rrellbrtre, qe[,I [p]4 I[: 1. OArIaxo arrl
oco6euHocrrd cMeHLr BHaKa noJrrrprdaallr,rrr r,r cyn{ecrBel-Iulre paaflrlqufl ltlrrerrcrrts-
Hocreft rrpr{ MaJrbrx r,r 6onr,rurax p HacrynarcT rrprr 6orrmrax BH&.re}III.EX.T6. Arg
cpaBr{eHrd.rr rra prrc. 4 noxaaano r{BMeHeHr{e crerreHr.r noJlapllaallr,rr,r P (p) lr vrH-

reHcrasuocrtrl (p,)ll (f", : 1) c U,AJIfl.ur,rnlrfi c Er: 7 v Bo (t) : 1. ,{la ;ruuuft
c Er: t uartculranE,Ha.rr BeJrrlrrrrrra creneul4 noJl.flpr,r3arlr.rlr cocraBJrfler rIpr4Mep-
no 1096.

trllram, rIB DTIrx Bbrrll{oJreHrrft cnepyer, qro Arfl BbrxoA.rlu{ero uaJryqeur{fl IroJIn-
pl.r3allrrfl r4Meer rroJroll{I4TeJrrr-Irrft enaH B Tex cflyala.sx, HorAa IIHTeIIcIIBHocTb npLI
IlraJrr,Ix p Buacureilr,no 6o:rr,ure, rreM rrpr{ 6onr,mrax pl, I-Iarpotr,rB, ecJII{ Ir}ITerrcJrB-
Hocrr, upll 6olr,urrrx l-t, cyrqecrBeHflo rrpeBocxoArrr ee BHaqeHLIe [pI{ }IaJIblx pt,, ro
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troirfiptr3aqtrfi BbrxoAfltrlefo UBryqeEtrE orpulareJrbEaff. orueruu, qro rra cMeEy
BEafta troJrfipuBaqu4 yfiqlnrBaJrocb paEee [21] ua ocuoBaguu Brrqracnesufi troJrfipr{-r
aaqutr rrBJr]rueuufi O- u B-area4.

,{ra roro qro6br Jryque troEETb cyrb ffBJregu.fi, cB.EBaEHoro c lrBMeEeHtreM
_3gafta troJrspu3aqutr,- AeraJrBHee paccMorpzu {aaonyrc Marprrqy pacceauzn (3).
Marpuqa (3) nerro {arropuayeroa:

''*' *'' 
:ll j if+;;-J: l\,ir-sp, +t+. --, ll

(4)
O6oaua.rafl rrepeB

ll ,+{1(u,):ll , .
fl, +1/

3 AIII{I[ENT

8,,-u*, li;il,-, (1 - p') il

(5)

6)

(7)

(8a)

(86)

P (p, pr) : ll'(p) .f (prr).
BneTleu (ryrrHrlrrro lrcroqHr{noB

n ,l -J (r) :; ) , (p,) 1 (r, pr,r)dpr,

r{.rrrr B paBBenrr*r1no, ,roa,
n,lJ1(t):+ \ /(t, pr1)dpr,

sq(r):+ t+L f ,r-3p,il/(r, pr)rrprr*, f tr-p?lo(t, p,) or,f .

Pttc,2. To lne, qro rra pr,rc. 1, AJrrr Boapacrarorlerl c r"ny6unort
{ynHqI,rn rrcroqur.rr(oB Bs (t) : s2r

- 0,i27

,,*,/
q,

o,7F

sW
q'il
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Ha ocnosarudll ypaBueHun (t)

t

Jrerro r[o]Kllo y6e4urr,ca, uro

I (t:0, r,) = I 
,,*,,s (4 t "

(r

Q (t:0, p)o, )

(e)dt

tr

t,
(1 - pr') ,Sa (1)e-7 il

4r)hrrt'rt
q0l6

6

\

\

40/0

4/4t

0,527

/,0

/.5

t4o it

(10)

CreAona:rerbllo,SHaHtrapaMerpaQ$:0'P)'troJlEpr'lsaqr4rdBblxoAfltrrero
trBryqeHrl.fl, orrpeAeJrflercfi pacnpeAeJreHr4eM Iro ortrr4qecHofi rly6nue Syuxqrau rac-

,orrrrno SA (r). (Dynrqus SO (t) corJracno BLrpallieHxlo.(86) cocrorar I43 AByx 14II-

rerpaJroB. 6upegennrotr{r{M r.rs rlr,rx rBJrflercx ueperrfr.. flocxotr,Hy rrHTeHcr{BHocrb

i tr, f-rl - u.rrrrrra troJIol*I{reJlrrHafl, ro auar Sq (t) corlacno BbIpa?fleH,Iro (86)

orrpeAeJlflercfl paotrpeAeJleHtreM c pl, [apaMerpa 1(t, 1u), rar( Har( B I4l{rer-

/0

0,80,64+q2

7L

il



pane

- 3rriil (r, pr) dp4: (t - Srri) / (t, pr) d,y *

+ 5 t, - spl;r 1r, pr)dpr
!1ri

IrepBoe cJlaraeMoe r uparofi qacru rrMeer Bcerga rroJrofi(rrreJrbr{oe, a Bropoe - or-
ptrqareJlbEoe suarlenue. B coorsercrBurr c Brrpa)fieuuem (11) aue4errr- ce1ropbr
(puc. 5, a), Ma',y,.e'tre, uAyqee B,yrptr fta)il,qoro cenropa, Aaer BKJTaA otrpeAe_
neErroro BEafia r Sq (r).

B onrlr.recxr rouxoft cpeAe pactrpeAeJrerrrre rlBJry{eur,rfi tro yrJraM Ha troBepx-
.Hocrrl u o rry6nue cJrofl nprlMepuo oArruaxono. flpuueM r,rrrrenor/rBrrocrb zBryqe-
Rua 6ennme fipu iramrx.p!, r.^e. B troJroxrrlreJrbullx cenTopax. aro opruog;, *
roMy, qro Beillrquua So (r) ] 0, a cJreAoBareJrbuo, rr trapaMerp Q $ :0, p) > O
trprr Bcex p.

Ha sHeItrHeft rpauuqe orrrrlrrecfir( rorcroft cpgAbr (r : 0) BrrrroJrHeHue ycJro-
s1an,h !.F, n.neuer aa co6oft u I (.r :0, p,) ( I (.r - 0, p,r). Bcne4crnue aroro
J4 (t : 0) < 0' flpll rpo4nlall{eHu}r n r.uy6r, cpeAbr uonbxurerbHbre cer(rophr
lepBoHaqarrbrro pacryr 6rrcrpee, qeM orpr,rqareJrbHbre (prac. 5, 6). Benuudna
Sq (t) [pr( Her(oropoM T : Tk o6parqaerc.fl B HyJrb r,r aareM crarroBrrrc.fl rroJrox{rr-
reursofi.

tr{arectno, qro uaryqeHlre BAoJrb ryrra BpeHlr.E BbrxoArrr raa rny6rau c r,, ( l.
Ecnra ta ) 1, ro upra Bcex p trapaMerp 

-Q 
@ :0, p) < 0. Ec.nu *" ,i i f ,ro Moryr ,rMerb Mecro cJryqa}T, IorAa npr{ MaJrbrx p I (r : 0, p) _ orprqire.rr_

HOe, a uplr 60rr,max w Q (r : 0, p) > 0, raK qro auax uo.nxpr{3ar{r{r4 saBr{cr4r
or Br(Jrana cJIoeB c orpr,rrlareJrbnofr. u troJro)fir4reJrruofi Sq (r). Or.rrrauuoe or paBrro-
MepHoro pacupeAeJreHue ucroqlrrnoB usryqenat. Bo (t) c rry6unoft lromer lre_
EfiTb sIIaH Q $ : 0, p). Ilpu aToM I{cToqIItrIHI,l, pactroJloffieuHble B ocIIoBI{oM B
B-epxurrx cflofx, r{Meror rerrAeHrlrlrc o6ecuesunarb troJroxrr,rreJrbgoe Buaqerllle
Q F : 0, U), a Buyrper{Hr{e - orprrqareJrr,Hoe.

Puc.3. To xfe, qro Ea puc. lrAJrfi paBgoMepgoro pacflpeAeJregr.rff r.rcroqErrnoB Bs (r) : 1

P'%

I,,
tt{z

I

(11)
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Sror xa.recrBeuur,ul aHaJrr{B noATBep}r{Aaerc-rr qIrcJIeHHr,IMrr pacueraulr. Ha
puc. 6 rror(aBar{ xo4 {yuxqr{trr }rcroarHrrr(ots rloJrrprrBoBauHoro u3Jtyt1s11us So (t)
c x [,Jttr paSHbrx onTl4qecftflx ToJrrq c.rrofl r paSIuqHbIx 3ar(oHoB pacflpeAeJreHlItr uc'
rorrHr,rHoB uaryqeHu.fl Bo 0) B r{eM. I3 xa;ri4ou cryqae {yuxqun I,ICroaI}II4I(a S,J (r)
Hopr{rrpoBaHa ral{, sro r{aHCI4MaJrbHoe BI{arIeHI{e ee paBHo 1,0. Pa4ou c xpltnofi
$yuxqlru Sa (r) nprrBe[eHa olrr,rarecxa-s roJrtqa cJro.fl T0 r{ Bar(oH I4B}IeHeH}I}r B o U).
BeprrnHansnofi .nuuraeft BbrAeJreHa o6.nacrr, c t - 7, I4B r(oropoli B ocnouuoM BLI-

xoArrr uBryareHr4e. .(na onrrnuecHr.r touxoii cpeAbI {yunqlu Sq (t) rloJro;rItI{rerlbHa.
Ona .ssJgeTc.fl IroJIoEtI,ITe.;rr,rroft u A.rr.fl olTur{ecHld ToJIcTLIx CpeA, y I(oTopLIx r4lcToq-

Hr4xrt r4aryqeuun Bo (r) cnouqeurprrlloBaHbr lra nepeAIIeM r(pae cJro.E rr [oBoJIbHo
6ncrpo y6r,rnaror nrny6r, (pnc. 6, (pr{Bbre 70 e-2'c u I0; 1l(0,7 * r)). Itax nra4ralr,

arl{ cJryqar,r aKBTdBaJTeHTHEJ orrrr4arecxrr rorIHr{M cpeAaM. Ouu u Aalor rIoJro}ItI{TeJIb-
Hyro noJrflprdaar{r{ro BblxoAfltqero [B.qyqeHI,Ia (cu. puc. 1-3). Cpegr,I c o[HopoA-
IrbrM r{ 6rrcrpo Hapacralotqun nr'.ny6r paclpeAeJreHl4e}I r{croq}I}Ir(oB B u U) c poc-
Tot[ orrrrrqecHofi ronrqr4 cJrorr r0 Aaror sce 6oJrr,ulaft sxlaA B orpI4I{areJILHyIo
uacrs ,Sq (t) ara o6rac'ru 0 -- r : 1. IIpu [ocrarorlHo 6olsruux 'r0,. tpyuHqza
,Sq (0 -:- t : 1) crauoBrrrc.rl rloJrHocrbro orplrllareJlbHofi (cu. pnc. 6, KpI,IBLIe

50; 1 u l0; e2,).3ro ouru.recnr{ rrJrorHr,re cryqaur AJrrr Koropblx rIoJIrIpI,rBaIII4fl BbI-

xogflIqero r{Bilyqeur4.fl orpl4qareJrbua (crr. puc. 2, a, 3, a), TlalteHeune sHaxa noJlfl-
pr{BarIrrr{ rro}ner 6r,rrr uu:repnperrrpoBaHo Har( peayJrbrar pasuofi a}Ilraorpounll
Br,rxoA.Erlelo r4BJryrreHl{fl r4B orrrrrqecxu tounoft ra 'rorctoft cpeAbl. O4I.raxo r4l{Tep-
nperaqr,rfl BHaxa noJr.rrpr4Baur4rr rrocpeAcrBoilf r4HTeHcr{Bnoctefi He coBcell oqeBl4Arra
B cryrrae I4croqHIlItoB B o @) c y6r,ruatorqefr ouy6r xouqeutpaqlrefi.

I4a gauurrx, [pr4BeAeHHI;Ix Ha puc. 1 ,a, 2,a u 3,c;, y]fie Br{AEo, rITo paclpeAe-
JreHr4e noJrflpr{Baqr{r4 rro r(oHTypy cnenrpanr,uoft ilvLtvrr" BaBr.IcI{r ot ontuqecnoft
ToJIruI4 crrofl m or xapanrepa paclpeAeJreHr4fl I4crorrHI4ItoB r4BryqeHllfl Bo (r) r

la
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HeL{. Ar.[ ollTurrecHr.r roHr(r4x cpeA noJrflplr3al{I4-fl rIO BCe]\{y Hollrypy IrlIeeT IIo-
JIOIr{I4TeJIbHyrO BeJrrrqr,ruy, a [prl orrrr4qecltll TOJICTLIX OHa \IOiIieT 6r,rrr, paauoro
BHAHA.

Pacupe4e;reHr{e rroJr.rrpr/rBar{rrra rro Hor{rypy crIeKTpaJIbHoll "TIltHI,IlI BLIxoAflIrlero
I,IBIytlgHrt IroA pa3]rbrMr{ yrJral\rr{ orr{ocr{TeJrblro Hopr{aJII4 H C.rIOIO IIpeACTaBJIeHO

Ha pr4c. 7 gln cpeAbr c'(o:10. Honryp lr:,;rrtrrv.rlpeArloJraraerctr l\onJlepoBcltr{r'I.
B [anenr,rx npBrJl],flx orlTl4qecHafl ToJrrqa cJrofl MaJIa u rIoJLtrpI{3aqI,IrI BcerAa rloJro-

)fiI4TeJrbI.IafI. [11a octaerc.flrroJrolr{r{'re.rrruofi Lr B .flApe [rlr:r-n:u AJrrI cJIyqeB c y6r,rnarc-

qeft nrny6b r(onlleurpaquefi ucrorIIIIIItoB BoF) (puc,7, a).

Ary tp"g c noapacraroqeft xouqeu:rpaqr,refi r4croqH_r{RoB nrly6r, r4 c paBHo-

Mepr{bI}I Itx paclpeAe.,tenreon [o cJrolo (uplr gocrato'Iuo 6olr,U]ou to c.noR) C nepe-
xOAOM I( qeHTpy JII4Httu IIOJIOII{LITeJIbHa.s IIOJI.fIpIISaIII,Ifl B HptT.Ilb.flx JII4I'II4I{ CI{e-

Hflerc.s Ha orpI,IIIareJILHyIo B .flApe (puc. 7, 6, o). Paccrorllll'Ic or I{eIIrpa JIIIHI'II4'

Ha KOTOpOM npor{cxoArrT cI,IeHa BIraHa IIOJr-rIpr43arII4I{, ecTecTBeI{Iro' SaBr{crlT oT

ro. fIo uenrrrlre orpr{rlareJrr,Ha.rr rroJr.rrprdBal{rr.rl B tl[pe JITIHI{r.I r{o}Her 6r,rrr, ra-
Hoft E{e, fial( IIoJIo}HI4TeJIr,Hafl B r(pblJlE,.rrx. Ocnonua.g qacrl uBryqeHufl B ilvH-Idfr'

cocpeAoToqeHa B npeAeJlax AoIIJIepoBcKoft uolyruupllubl. Iloorouy cyMMapHafl

IIoJrfrpLIBaIIu.[ uBrryqeHl4fi oT Bceii rrI,IHIlra Mo]fieT 6r,rrr, noromtttelluoft, panuoft

HyJrro 14Jrr{ orprrqareJrr,uoft. Bce onpe[eJrflerc.fl oflTl{qecxoft toru{eft T0 r4 BI4Ao,M

pacupegeJreHu.E r4crotrHzxoB I{sJryqeuun B, (t) n cnoe.

Pttc. 4.
l Er:

To
L

?r(e, qro rra pr[C. L, g:rln I]aBHOIIepEOIO paClpe[eJIoIIIIfl IIcTOqIIIInOn Bo (t) : f
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Ir": .5. Cxerta centopoB c floJroxtlrreJrr]Ebrrr rr orprrr{areJrr,r{br}r BHJraAorr $yunqr.rrr r.rcroqgr.rl1a
Sq (t) no,rnprlaoBarrHoro r4BilyqeE[.fi

o - BHyrpr'r r,rs:ry.rarouleii cpeAbr, 6 - B6.ll[3u [epc/IHcr-r ee rpi.tr.rrrrlbr

0,5 /,0 /,t 2,0 t
Pllc.6. tr4arteueurte dtyunqur'r Ircroqlrrrlta rro.tflpllaoBanuoro I{BJ]yrreurrn Sg (r) c onrr.r.recnoir
to.uuleii 'r

Ol(oro I{a?tt,qol'I IipIIBoii ylia3atrll BHaqcHIIfl on'rrr.recrtoiiro.tulrr ro rr;f,yrlaror]oru c.f,otr rt 3iIriou lreltcuortrrrr dryuri-
qI{II r{crotrrrrrrioB Bo (t) c r.ry6nror:r (trocire roqr{rr c aanrtol'r)

Co;rHe.rnafl arNrocdlepa KpafiHg lreo[HopoAr-ra. B xpo]rocdrepe, rpory6epaH-
qax, repexoAHor,:i o6,rracrr,r xpoMoc(bepa - HopoHa r,r B nopotre [.rrorr{ocrr,r B oT-
Ae.rrbHblt BoJroI{}Iax rIoIyT pa3Il,Iqarbcfl 6oIee qeilI Ha rlop.trAor(. 3r}t}enrr,r nnot-
Hoc?r{ I,I 4yHHII[II IIcroarHI{r(oB B o ft) B tsoJror(Hax cHa}r{yrc.rr Ha BeJrlrarr{He r,r Br{aKe
Ha6rrolaeNrofi [o.[.FrpuBar{rlr,r B Jrr{Hr{rrx. 3ro B csoro oarepeAb rrpr.rBeAer H cepbea-
Hr,INi orIru6HaNI npl{ olpeAeJleHr4r4 rlarHr{rHoro rroJr.rr uo a${eHry Xan;re, Tar( Har(
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Puc. 7. ?IaMesesue crerreEld [oJrEpI,IBaqrI[ BbIxoA.E-
rqsro irSryqeElIE rro r(ourypy'JrIrEIrId 4rr ouruuecnoft
roJrrqr To : 10 Ir PaBEbIx P.
rlacrora tr Bbrpalr(eHa B eA[Hr4rIax gorueponcxo& rroJryrxrrprr-
fihr. PflAoM c raxtroft rplroofi riaueceHo coorBercrByrouee
snarreHr.re p. a - Errn B0 (t) : 1/(0,1 + r); 6 - A:lt
J9o (r) : eLx' e - AJrfi BoI(t) : 1

aS$extr,r rIJIorHocrIr u $yHHIIru 1rcroalnufioB Bo (t) 6ynyt rpl'IilucaHbl ]IarHI{r-
HoMy IroJrIo. Benr.rsuHa NrarHlrrHoro rloJrrr r,ra-Ba roro, arro MLI rre SHaelI ero opl{eH-
raI{I{LI B npocrpaggTBe, o[peAeJLfleTC.rI uo AaHHrII[ IIoJIflpI,IsaIII4I{' T, e. tro a{l{efi-
ty Xaune, Aodonr,no HeoAHoBHaqHo' c rorlHocrblo Ao nopflAna [B].

TaHU,tr O6paaOlt, yalr{TblBafl BCe DTr,I OCO6eHHOCTT4, tr{bl IIpI{xO[ltII H BEIBO/Iy,
qro ucilorb3oBaHue B acrpo$rasr,rne a06erra Xaure AJIfl orrpe[eJleHrrfl ]IarHItr-
Hbrx rroJreit BecE,Ma ripo6fleMarurrHo,

I-Iegarnr,re Ha6rroAeHufl rroHaBaJrrr r.raJrltallre B crlefiTpax Dcnl;rrueH cJra6oft .lrlr-

Hefinoft rroJr.fiprraar{url r.} Jrlrr{r{r{ Ho, Horopar B 6o;rree cra6oM cIrHeM KpBrJre Itr{eer
oAr,rH BHaH, f s 6o.ree cr{JrbHol{ r(pacrrorl - [porI4BorIoJIo]I{HLIft SHaH rloJrf prlaa-

Wtu 122). 3rlr r.ra6rro4eHu-rr l(aqecrBer'rHo rlolnHo o66qcuurb Ha ocHoBalrl4r{ Illexa-

HIrSl{a peSoHaHcHoro paccerrHufl u3flyaleHl{f Bo BcrIbIIxHe' fl,rn atoro BcrlbrilHy
rrpe[craBr,Irl ts Br4Ae AByx [JIocHonapaJrJreJrb]Ilrx cJIoeB xoue'rnoft onfla'IecKoft ror-
rrtrrd, noroprJe B caN{o1{ rpy5ou npr,r6ruineHr,rr{ csrrralorc.a ABr{}KyI{ttuucrr [pyr or-
Hocr.{reJrbHo Apyra c frocroflHHofi cxopocrr,ro, fIo cpaBHeHI4Io c Mo[eJrbIo BcrlbllrrItI4

B BIrAe 4ryr o6tranoB c rpaArreHToI,r cHopocrl,r, rroBBoJII,rBIueft o6r,qcHutr, acl4rfMer-
prrro KpbrJrbeB tsoAopoAnrrx rrnufi [23], uaura trBiltrercrt yrlpou1ellHofi. Bc.re[ct-
crnue [oulep-a{6enra rrptr6Jrrr}r{aroulrartcR H Ha6rloAarenro cnoft [peArloJraraer-
Cfl OIITI,IIIECKI,I NPOSPAIIHI,II\I fIO OTHOIXEHI'IIO H I,ISJTYqEIII4IO YAAJI'IIOqETOCfl CJIOfl' B
qacrHocrr,r, paclpeAe.{eHue l,rcroal}rur{oB I4Sryse}Il4.s [o_ Bar(oHy e-2r orttoctr'ITeJI]rI.Io

rpaHrnil croeo, o6paulerlrtr,rx H qeHrpy tscIIlIIlIItI4 (pnC. 7, 6), uoaeolaer I(aqecrBeH-
11o o6:b.flcHr,rrr 66nrriryro r,rr-rreHor,{B}rocrb B RpacHor{ HpLIJre [23] lt orplrrlareJrbl'Iylo
noJrapr,raar{r{1o rra,rryqeHr,rq R He}{. Cr,rnee HpLIJro rlplr aror{ craHoBl4Tcfl 6o"nee cla-
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pgIll, a noJrfpI,ISaIII'Ifl I{BlyqeHI,Ir{ Iroiroxir.rrenrnoii. Bcur,uuHra c crrrr}rerpr{rrHbr}rtr1
H---Hpr,r"rrr,AMI'I AOJriIilIbI ,[aBaTb OALrHaHoBbIfi auan nOJrflpr{Baqurr uB71yceH[rr B,
o6or.rx HpbrJrb-Ex. Suax uornptrBar{rlr4 uBrryqeur,rg B .flApe JrrrHrrr,r ,o"gu 6ygu, or-
pe[eJT.flrbcfl RrrAorr (rynxquu ucrorrHuHoB Bo $). oguano AJ]fr yoraHoBJreHr,rfl r(o_
JIlIqecrBeHHoro coorBercrBI,I.E llex[y reopr.refi r,r Ha6,lrro4eur.rsl,rlr treo6,roAr{rrril ,qe-
TaJrbrrbre pacqerbr.

B gaxflro.reHrre [pr{Houru_6.rrarogap}rgcrb_ ar{aAerrrrny A. E. cesepHor,ry Ba
o6cyirgeur.re peByJrb_raron pa6orr,r u Fi. tt. pafixosofi ,a ,ro4.oroBxy AaHHbrr.srr.rucnenufr n ouy6;ruxoBaHr.rro.
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PEJIEEBCTIOE PACCEflHME B IIXOCHOIIAPANNEJIbHOIA CPEAE

[. H. Pauriorcriru"r

rIpcl'rroxictl aJrroIlIITlI ql'IcJrerIrloro perlrerrrrrr l,pannc.urrii lrcl]crroca lri.,,iryqerrrrfl ilpir pe.rrpcB-
cI{oll TIIII0 pacceflIIlrfi. Paccr'rarptrtaerctr r{al{ fto1rcqlrarr, raH rr rro,uy6ecr{or{cqrrafl cpe4a. lIpc4-
IIo'rIaraoTctr pacccflHIIe 6ec r'Iar'rcrrerrll.s rracrolr,r. 3aurrcmqrrc or a3rnryra u.ler1,r (raaouori
lIarpIIL(r'I Ile yrII'ITLIBaloton. Mero;1 o6ccttc.trrlaol orlrocrrrcirrrrrr,rc orundrrr a,opoA^u 0,296
A.rrfl IIlITeIIcIrtsIroCTIr Br,lrollrrx(euo IlBJryriitnrrs tt Tr}o1rt) iljlrI cTcrrclrl ro"rlrr]lrr:jal{rltr.

R.\YLEIGII ScATTERING IN TlrE pL.,\NE-pi\RALLTTL ATx{ospFrERE. by
'D ' N ' Ra'ch'ltousky.- Thc ploceclure oI numerical solutiol Ior rarliativc translcr cquatiorrsat Rayleigh-line scattcrilrg is proposerl. liinitc aucl -qontirillinite atniosphcres at,e boingtrcatcd' Thc scattering is supposccl 1o be lrce l.rom h'crlrrerrcy roclistributiol. Azirnuth,6cpen-ding rncrnbcls of phase trtatrix wcre not consiclcred. This ilcthorl proviclcs the accrrracy of
0'20/o t'ot thc ontpnt radiation intcnsity arrcl about 7o/o .lot,the degrec of polarizati6n.
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Paccegnrae peJreeBcr(oro rr{[a BecbNIa alacTo ocyqecTBJlfleTcfl B IrpupoAe'

Pacce.snrze Ha MoJreHy.rIax r{ SJreHTpoHax, B peSoHaHcgr'rx JrI'IHr4-rIx' ua t[lronry-
.aqu.sx IIJTOTHOOTTT r4JII{ qaoTl4qfiax IIeiI{3tseAArrOft CpeAbI - BCe 3TI4 BI'IIbI paCCefI-

Hr.r.fI CyrqecTBeHHO peJleeBcnoro rI'Ira'
Teoplln uepenoia u,ryqeHr,r.tr npr{ p_eJIeeBcI(oM 3al(oHe pacce.rl,I{fl B Ilrloc*o-

rraparJ,eJrbHo,t "p.*i-toporrro 
pu,p'6otu'a l1 -41 Har( AJI-'I cpeAbl xone'Irroft

oniuqecxoft ro.,ru{uur,r, ran r[ rloiry6ecxone'ruoft cpeglt'"^'-il 
""Vrre 

uoly6ecnouesHoft cpe^u, I,IlIeIorc., ,i6rrrqu, o6o6rqenur'rx S)'sHrluii

Au6apqyu.sHa, c rloNIotrIbIo ltoropLrx HerpyAHo paccqurarb r'I-HrelIcI4BHocrb I{ rlo-

Jrfrpr,rSaqr4Kl Br,rxoAfllqero rna aruoc{epbl I{SJIyrIeulla [5]. -Vlomno oTL{eTI4Tb TaH}Ite

ra6nnqI,I HenocpeACTBeHrro ilapalrerpoB I tn Q I4sJIyqeHI'I-tr, ony6.;rraxonaunr',re

Cunanrr,esblu [61.
,[nr cpegrr rone.rnoft ourraqecfioli T0JIIqI{HLI Ae.no o6crorar HecKoJIt',HO Xyme'

B rlpr"rd"e neo6xo4lruo ra6y.nr.rpoBar.b AJrfl r(al*Aoro 3I{arIeHIr.fI T0, olrrr'Iqe-

cHoft ronq,raro, 
"p.Uii'uoce^{r, 

6p-rpyuxqufi. Taxrae ta6nraqr,r 6.or,,1 6u BecbMa rpo-

Mo3AItI4 u ueY4o6ust.
Hrn u np"egnou*u, orHocrrTeJrbno upocrofi aJrl'opI{rNI pacqeTa IIOJIfl rrsJIyaleHrrfi

3 CpeAe xone.rHoft onrnsecxofi T0JTIqI,IHLI-npx peJIeeBcI(oM TI4IIe pacc.eaulla' An-

ropr,rrM o6ecue.rlrearr r""""ar" ropon*u O,i% annl{HreHcllBHocttt"vl% [,nscre-
TIeHr.r noJrflpr{3arlr{r{, qro Arg },rHorr,Ix actpo{raarn'recl(I4x SaAaq BII6JIHS AOCTa-

TOSHO.
Buecro pe;reeucnoft NraTpr4qbr pacce.gHl/Ifl tsO3t,NleM peSoHaHCHyIO MarpI4IIy HaK

6"r;;-;6,riy;. Aaunytanurrofi ,o'""llN{ocrbro rtrr 6yg-ert upeue6peratr'' TorAa

,qJrfl llarpnq", po"r"trrrn rt r4trr11{aaoroii }rarpr{qbr rdMeeN{ l4l:

P (p, pr): +il2 
(1 - P') (t- Pi) -r P'Pi 

T 
il

Sgecs p, Fr - CoorBerorBelrHo r(ocI{}IyCbI yIJIOB c HopNIaJIbIo x aruocr}epe na-

fiarctrIero u paccefHH;;; ;y;;t, E1n 82"- rler(oropble aII.lcJreHH,e Hoa66uqueu-

TLI, BaBu.cflrque oT KBaHTOBLTX quceJl JIIIHI'II4. llogpaayueBaeTcfi cI4cTeMa napa-

,arpou It, Ir, SHaqoH I Otnocurc.E It cflyqalo, HOIIa aJleKTpl4rlecxrafi eexrop

*orb6raaar B NreprrAr{oHanr,noii rrJrocxocTr{, a r - B rIJrocHocTI'{, eft neprenguxy-

.napuofi.
B uapauerpax 1 n Q uatpuqy P (p, p1) uoxruo

(1)

34ccr, MLr BocrrorlBgoBaJlr,rcb coorHollreHrr-aMl{ I : It * I,' Q : It * I"
E\ + E2: l.' 

o6oanaqa n 1, - BeposrHocTb Bbririr{Bar{rr.fl HBaHra rlprr OAHOHpaTHOT{ paccefl-

Hur,r, S* (t) - nepnrroiryro Syuxqraro rrcroqHllltoB, MolI(eN{ saIII{carb ypaBHeHI{fl

ilepeHoca usryqeHufl:

p g+]!:I (r, r,)- f t 1p)

BseAeN{ (rynHqr,rrc rlcroqHuHoB

P (p, pr) : T (pr).T (p'),

,,,,,:ll ' {'r(' -'u')ll

ll 
, 'l/ +(,-u,) ll .

-l 1

I, 
*,*',I (t, p')dp'.

, E,ll r 1ll
-1- -z-ll 1 r ll'

-j-1

S, 
t i*', I (r, p') dp' -

Barlrrcarb 6olee HoNITIaKTHo:

(2)

(3)

S* (r). (4)

(5)TS(r): 
2

Pemas ypaBHeHI{n (4), uaxogurr

.. I r - r'\I exp t-
I(t,p): t'"''\ -u /(T(p)s(x') -l 5x(r'))dt', p) 0; (6)
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I .ro / "' -'\
I(r, - rr) : J -a\"_l (r(p)S(t,),* S* (t,))rJt,, r, (0.

?Icnotraya U, - (Z), uaxo4uM ypaBrreur,re grx S (r):

^ .7: 16S(r):*i) r ilr-x' l)s(r') dr,+\Lqr-tol)S* ("c,)d,r,j.

Bgecr 
ti 

o'

'r-...1 ,\
K(.2):5-IFt0)r(p)dp,

0

/ ^\,l 
".,r', 

[- ' \

LIr):\ '\ Iti ^
J tr T (P') dP'

B rrarpraqe pacce.rrHlr.E p (p, pr.) ur,r upene6perrr{ rure,a}rr,r? BaBtrrc.sqrrMrr ora3r'rI{yTOB yrJra naAeHlr.tr:,z7pacceflHnn. B paMftax eroro orpaHr.rqeHr,rs }ro}r{Ho pac_crforperb raKEie cnyuaft Hopr{aJrbHoro ocreqeurr,rr rrrocxorrapaJrJreJrr,Hofi cp64rr.flyc*, Ha cp_eAy rraAaer HoprraJrbHo r( ee rpaHrrr{aM nyqo* u,iryqe'r.rs c rroJr-Irhrrr rroroKolr n1, ueper{qHyro syuxquro r,rcroqHr{noB r{oH{rro safrr,lcarb

Bexropu orpalxeFrHoro rd npolytr{eHr{oro uBrryqeHrr.E aarrr,rruyrc.rr:

L'.-*, /(' - "'\
I (t, u) : ) -t -uT (p) (s (t') * c (r')) d,r',

,I c-xn / '' -'\
I (t, - *) : J r (pr) (S (r') 1- C (.t')) d.c,.

,(na {yuxq* s'1"; roryqr4M ypar,eHr.e
ao

s 1t; :+ j n (, -, l) (s (r') a c(r,)) d,r,,

rAe 
o

c 1t; : exp (- ,,ll _ ,l zil+ " (14)ll-v , ll"
flo'rrnrrft rroror( rraJryrreHrr.E, Bl,xoA.rr[{ero r4B cpeAbr, onpeAeJrfrercfi coorHo-rueHr4er{

,:*J ttmtr') * M(ro -r'))s(r,)* (Mr,r(r,) + turr,r(zo- t,))J*(t
0

B cayuae EopMarrbuoro ocBerqeHlrfl cpeAr,r
1o

E : +J onr"L * M(to - r,))(s (d) * c(r,)) d,"r,.
0

(7)

(B)

(e)

(10)

(1 1)

(12]'

(13)

')) dr'.
(15)

(16)
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34ecr,
1

xr (r): 
s "-, (- +) r (p,) dp,. (17',

Orrre,rrar,r, ,io " (tS). (tti) 11 - cnaJrrrp r,r B rrarplrlle M (e) I{crlorIE,Byerc.fl roJlbr(o
rrepDafr crpoHa.- 

BCe rnurerpaJlr,I B upI,IBeAeFIHLLT BLItue {oprry.nax 6ygeu BLIaIIICJIfITr O[HI'IN{ I4

Terr irie cnoco6oll. Izlurepnal l,rHTelpr.rpoBaHl{fl T0 paao6r,eu Ha qerHoe sl4cJro or-
pea11oB. tDyuxqlru S (t), S* ("), C (t) ua AByx coce4Hr{x orpeafiax npe[craBl{}I
B BrrAe napa6onr,r . ITanprrrreP:

S(t):a*tu1-cr'.
3ro noasorrrr BblpaBI,ITI IIeI,ISBecTnsre Hoat[{I{qI4eHTbI A, b, C qepea BHaceHI'Ls

S (t) n yBrax. B ra.Iecrse npI'IlIepa tsoBLNIeN{ lIHrerpaJI

"j*', 'j!,
J: 5 I( (r'- t;)S(t') dt': $ tClr'- r1)Qc { b('t' -"t1) | c(r'-r,)2)rh':

,j
"j

: (I(6 (r) a * I(1 (r) D -i- Itz (r) c)Ii.
34ecr

Ki(z) : \l<1*1 *'a*; n1:r,*au, rz,:n,*r-rr, i:0, 1,2.

Hoa{{r,rquerrbt f,L) b, c naxograN'I, perlra.rl cl4cre}Iy

S(r,): a +b(rn-rt)-l c("c,,- t)'i n: j, j + l, i +2,
B peayrr,rare

J:lD(i, j; i + 1, j+ 2)S(t;)- D(t, j; j, j +2).S(r;*') *
+ D (i, j; j, i * 1) S (ri*2)|1D1.

Sgecs D 1: Li,1*rA1,;a2A;12, ;+r,

D (i, j; k, l):
Eo Er E2

I 4,. Af_
h; L ht L

1 A, A?.
I, L

Ar,',t:^tk- "ti,

Eo: 170@r) - 1(6 (e1);

Er-: I{r(rr) - Kr(rr); Er:[sr(rr) - Ifi(r).
Ilpeo6paeya (8) uo4o6urnr o6paaorl, rIoJIyrII,IrI

(1e)

S(t'): +I {D" (i, i; i* l, i +2)s(t)- D" (r, i; i, i-)- 2)s(t;*1) + (20)
j:r 

N-2

+ D"(i, j; j, j) l)s(rpz)|lDi++I {D'(i,i;i*1,i+2)S''(r.,)-
j -l

- D'(t, j; j, j )- 2)S* (t;*1) )- D" (i, i; i, i * t)S* (ri*2)jlD1.

AHa.uorr,r.rHr,ru o6paaorr Barrr,rcl,rtsarorc.E Br;Ipalr{eHIr.rI (6), (7), (11) - (13), (15),
(16), ux MbI rlplrtsoArrrb He 6ygenr, BLIrrTIrrIetrr BxoA.aqlde ts Hr{x onpeAeJIeIrI'Ifl.

I4u4excu I{, L, -L1 coornercrByror {ylrxquarl I( (r), L (*), ll[ (a), or Kolo-
pbrx BaBr.rcr4T olpeAeJrrl te"r't' D, HanpllMep:

|'t zL' aL'

D' (, i; k, Ly:l r Ari 
^?,

I r Ari 
^?,

(rB)

(21)

B{



BAecrnpn l:i +1
Dk- L^(rr) I L*(rr) - zL,,(o), m.:0, 2;

tpui*i +l
Ek:lt(L*(t2) - L*(rr)), k: f#+

BCerIa

EIi: h(rr) - Lr(rr)
TT

q:lti - rtl; h:l1i+z - xil.
Nlarpuurrre aJreMeHrbr r\{onfeHroB $ynnqnft paBHbr

xL'' @): e E i (r) - ,-*; Ki'r 1r) : x[,2 1r);
Xl,'' (r) : CL{(Z - rr) rEi (r) f n (n - l) ,-,};
x3'' @):0,2c2{(3ru - 8012 4- 200)rEi (r)-

- (112 { 62r - 74xz - }rs { }ra) e-x}.

x|l 1ri: 0,5 {#Ei (r) - (t l 4 e-*}; xrr,, (*): tcl,z (r);

Kl'' (*):Cr{(4- 3*r)l.2Ei(r) + (2 + 2r- Brz { Brs) e-x};

t{!''z 1r):0,bCz{(40 - 2412 | ra) rz Ei (r) -
- (16 ]. 16r | 7812 - 22rs - ra -f ru) e-*|.

xl'' @):f {r, Ei (z) - (rz | 2r * 2) e-*}; xZ,, @): xf,,z @);

t<l'' @) : +{(i0 - 9#) rsEi (e) f (16 t t6r *. Br, - \rs | 9ra) e-x};

x!''z 1r1: # {(1400 - tlolrz | 4saa) rs Ei (r)- (928 -f 928e -f-

* 464a'2 { 73\rs - gl1ra - 45rb * 4516) s-*y.

t,t'' @): Klrl 1r;; L['2 1,r1: o; Ll,, @): t{[,2 (r);
L';' (*): cr {(6 - r') * Ei (e) - (4 + * - rz) e-*y.

t]r'' (*): rl,1(ry; Ll'z 1r1: g; tr't (*): tc!,z (r);
t?'' (r):0,75Ct {(4 - rr) x2Ei (r) - (2 + 2r I rz - nt) e-x}.

t l'' @): r]'1 (r): L!'' qrl : 0; r?,'' (*) : I<f,'L (r);
tZ'' @): Cr {(I0 - B*r) rs tri (r).- (B + Br | 4rz * ZrB - Br+) e-"1.

IrIa MoMeuror dryuxrlur Il{ (z) nyxrno ilpr.rBecrr4 roJrbno cJreAyrorqr.e:

It['l 1x): - 0,5 lr2 tri (r) + (1 - r) e-"];

l.t'o'' @) : + {@, - 4) rz Ei (*) * (2 * 2r * nz - rB) e-xl.

l,Il't (r1: + {:rB Ei (z) * (1 ! r - rr) e-*};

Ml'' (*): Cr{(iJt'z - 10) # Ei(r) + (8 + Br l- 4rz * 3rB - Bra) e-*}.

lll'' @): - 0,25 {ea Ei (*) )- (2 * 2r I 12 - rs) r'};
t[L'' @): $ t{r, - 3)rn Ei (e) f (6 f 6z * Br, * fi * ra - rb) e-*}.

(22)

(23)

(24)

(2s)

(26)

(27)

(28)

(2s)

(30)

(3{)

flpunegeuuble ts bIIue Sopuy;rnr rloJrHocrbro orrpeAe.rr.Eror BaAasy Haxolx[eHr.rrr
lonn 4ra$SysHo orpair{erruoro r,rJrr,r pacce.aHnoro r,raJryqeHrlff, a rar{H{e rroJre r.raJry-
qeHr,r.fl BHyrpr,r cpeAr;r.
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Ta6nuqa I

ArE S *(r):1,0 Eilfl S * (1):e-21'

PaqtioBcr{IIl-I CuraHTbeB

r (p) Q (p)/r (p r (p) Q (p)/1 (p)

PaqHoBcHui.I

/ (r) Q (p)/r (p

CrIraHTLerl

lG) Q (p)/r 0r

0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0

t2,t0it
13,924
15,5riB
17 ,097
1B,53ir
19,890
2t,191t
22,429
23,069
24,736

-3,666
-2,088
-1 , 160
--0, 582

-0,222
-0 ,011

0 ,095
0,121
0 ,085
0,0

1.2,074
13 ,888
L5,526
17,050
18,484
19 ,843
21 ,L35
30, 367
23,543
5,538 *

-3,67
-2,09
-L,L7
-0, 59

-0,23
-0,020,09

0,L2
0,08
0

1 ,9391
1,9034
1 ,8509
1 ,7937
,1 

,7357
I ,6785
1,6226
1 .568
I ,515
i ,4636

6,131
o, rJ'J
6 ,738
6,337
5,684
4,838
3,83
2,683
'r,401t
0

L,9407
t ,9051
1,8528
t ,7958
1,7382
L,6814
1 ,6259
1" ,57 t8
t ,5193
1.4682

6,1.1
6,74
6,71.
6, 31
5,65
4,8L
3 ,80
2,66
1,39
0

* 3ta nelraquua y CIrJIaHTr,eBa, BI'rAI,rMo, otulr6oqgag.

Ta6rrrqa 2

Pacqer IIo ta6.:ruqatt [7]

oTpaxeHtle nponycri oTllalfieHtre orpall{eurle 
| 

,roor"n

ti - l,gJ t1 - 1'2:

0,1
0,2
0,3
014
0'5
0,6
0,7
0,8
0,9
1,0

0,74630
,5617 4
,4t054
,40994
,,JD/,1O
,33528
,30988
,28()02
,27142
,25626

0,03688
,04179
,04663
,051.45
,05619
,60673
,06492
,06868
,07 197

0,744
,564
,468
,407
,364
aat

,307
,286
,268
,253

o, o31o
,0360
,0408
,0456
,0503
,0549
,0593
,0634
,0674.
,0704

0,7452
,5655
,470O
,4094
,3670
,3348
,3094
,2886
,27 to
,2558

0,03c3
,0356
,04c 6

,0455
,0504
,0552
,0598
,0641.
,0679
,0712

B c.nyuae rroJry6ecr(oHeqHoft cpeAbr uMerorc.E ra6rtrrlbr rrapaMerpoB,I u Q [6],
u MLI MOlr{eM I{X CpaBHI4Tb C peByJIbTaTaM}I HaIUUX pacIIeToB, a Tar}fie oqeHuTb

BoBMoErHyro ortrrr6ny. ,{tx uony6ecnolrexlHot cpeAbr pacqerbr BeJrucb r(aK AJrff

HoHeqHoft (c outrauecxofi rorq,uuoft 16 : 100)' ?Icro;rr'BoBaJlacb roJrbr(o flepBafi
qerBeprb Marpr.Iqbr A n ypanuenuax

A65 (r):1I,S* ('c), i :7,2,.. ., ff, /f :51.
Izloro.ruunu S* (rt) rrpeArroJraraJrr{cb clrMMerpuqHlrMu oruoclrreJl^buo i : (If .*
+ 1)12. B ra6l. t tpureAeur,r peByJrbrarbr Harrlrx pacseroB Ir UuJralrrbeBa [oJ

[rrr crysaes l, : 0,99, .|y' : 25, ]tar ruguu, [agHr,re HaxoAflrcfi B xoporreM
COIJIACI4I4,

,{lx cpe4u HoueqHorl olrr,rqecxofi roJrrrlr,rFrbl ortreHr(a rorruocru IIalII,Ix peByJTb-

TarOB lrpoBeAelra Jrrrrxb B C,rryqae npelle6pelHerII,I.fl IIoJrfIprrBaII[o]rHlrr{[ aS{eHra-
I\(I4, r, e. npra Et: O.flo ra6nraqarl X- u Y-$yuHqnit, oly6[uHoBaHHLIx B [7],
paccqr,rrbrB;.rroci gr,rtf$ya]Io orpa]Itel.IFloe u nporryu{eulIoe l43[yqeul're. .IIpx sroM
bu-ur61a [ocrrlraer, rro-Br.rAr{rroMy, eAr{Hrlq rlFlroro BHaHa rlo-cJrg Barl.sroii' 3ru ue-

flI4IIuHbI CpaBHI4BaJII,Icb C peByJIE,TaTaIII4 HAIIII,IX BbIqI4CTEHI4ft. f].TTTT CPABHEHI4-fl }[I,I

8r,16paJrr,r BapIraHT, Hau6o"rree rpygurrft ArLrI pacqera, IIpII r(ocoN'r IIaAeHrrI'r l-[0.:
: 0,1 octseilIarorqero cpeA-v noroxa. Oynxqr,u S* (r) npr{ Drorf r{}Ieer oareur, cl{Jlb-

Hbrft rpaAr4errr Ha rpaH;r{e cpelEr. B ra6n. 2 upr,Ine4enbr peByJIbrarLI BLIaIIlcJTeHI'Ift.

Sgecr'p - Kocr,ruy; yrJra orpaxrelrr{rr lrJrr{ nponycHaur.s. B cror1Uu4 2! 3 np{-
BeAeHbr peByrrbrarbr pacrrerdB no ra6rr4qari, ony6rraHoBaHI'IIINI B t7]. B cro116-

qax 3 u 4 4aur,r Harur,r peay,[brarr,r; ]rax Br4Ar{}I, ourr6na coorBercrByer eArr}IrrIIaM

rpeTbero BHaKa ,rocr6 aanstofi. OtuocnteltHafl olxx6xa cocTaBJrf eT l-2%.
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B [anuort c.[yt161g 6r,r.u et,t6paH [Iar ro yaJrarr roqen AeJreHr,rfl rro Banorry L,Gi,
nptlqeM c[ll]Ierpl{trHo o^rrlocllreJrbHo I{er.rrpa c,rrorr. TaHafl BaBrrcr.6rocTb Aaer xo-
pcnirle peSyrrr,rarbr, -0,20,6 oAFroBper{eHlo AJr! orpaifieHr{oro r{ npolyqer{Horo
r,r3"ryqeHr,rfl rrpr{ yrrepeHHbrx rpaAr{eurax s*(r). B cror6qax 6 u 7 asi6pin qpyrofi
saKolr paclpeAerreHrr.s yBJroB. vanr,r cxoxr{e}rrpr4poBaHbr co croporui rru6ioua-
TE"II'I I,I COOTBETCTBYIOT S,ABI,ICI,IITOCTI,I 1 ,2J . lIA OTPAHE}IHOIO CBETA I4}IEENI OqEHbxopo[yrc roqHocrr,, -0,2%. Ao" [ponyqerrHoro cBera - xyArxyrc BcJreAcr-
BI,rC MaJroCTu BLIXOAflqel.o IroToHa.

Bu6op ToqeH Ae.Trerrr,rfi, r{ar{ Br,rl{r,{M, r,r}reer Ra?ri}roe Brraqegrre. rpu fu:1,0
rrr,r pynoBoACTBOBa"rrrrcb.. c.rreAyrorqr4M npr,lrepr.rerr: ec.Trr,r 6alauc uo uoroHy fI
Bl;InoJrll-serc.s c our,r6Hofi < 0,5%, to pe3y.lbrarbr r,rrreror orur.r6rty < 0,3%;.B aaH.rrro'lerl t'Ie NIoiHlIo clta3arr,, qro , ItaH rrona3a.rrlr llHororrr4cre[r.rbre rlpo-
Bepltllr aJIIOpI{TN{ npII I'ISB0CT}II,IX IpCAOCTOpOTIiI{OCTflX AaeT I{aAe}riHr,re, yCrOft-
qIIBLIe peBy.rlbraTbI, BIIOJIIIe yAolrJIe TIrOpflIOIqI,Ie [IHorI,II{ aCrpoSuSr,rueCRr,rrr Ba-
Aaqa[,r.

Mari 1981 r.
Jlrrreparypa

l. l.[.otrrnd S. A.. Sietr..e1.t C. E. .\slrophS's. J.. 196C. vol.55, p.555.2. .ll rrllikitt T. ll . - lbirl.. ltlu{;. vol. j45. P, BSfi.
3. ,.-[orr,' X . Acrlrorr. ,]i\.Ir.. r. 48. c. ,77.
4. tlttttill).tttel;n1t ('. lloInttoc.rltrrc'r ,ii ;)rol)rnrr. l\I.: Il:rt-uo lltocrp. .'ltr., 1,J53.5. l.rtt,,l'le l. 1.. J QSltl'. l1)7il. vol. JU. 'p. 

535.
0. Cn.,,t,tr.tttrttee lL A.- Ac,r.polr. ,iyllrr., 1gSt), r. 57, c. 587.7. carlstetlt .r. L., Muili.kii T.lv.- AstrophS.s. J. Suppt. sor., j966, vol. 12, p. 44g.

yAr{ 523.746

EAJIbMEPOBCITI4E JII4HI4I,I B COXHETIHbIX BCIIbIruHAX

?. A, Saparroncrirrii

flory'1e11n rrorcrr co.urre.rttoii BCrIrrI[Hrr, o6'i,ncrrarorqax a o6rqnx qeprax na6.nrc4ac,rrr,re
r'rrrrcrrcr.lRHocrr.r rr [o.rry[Irrpr.rnrr "'rrrrrrrii 6a.lrrrrcponcnorl ccprrrt. B uo4c.rrrr ].rnrcercfl [rrrrr Tor{(rrx
l'optlqlTx ciloeB B xporloc{cpe rr r}crocr}epe. .I{"nr rtocrpoerurs rroAerrr xpolrocrfepr,r pemarorcrr
trllc"llclltlo ypaRIICIIIItt flepeIIOCtl ]I CTaqrlorrapHocrrr A"rrfi aro]ra Bo/Iopo;1a c 13 ypoBrrflr{fl Ir
norIrIIllyyl\'Jo,\r. Oupc;1c.,rcltIre rlorocr[cprtoii .racrrr rrollci]rr /Ienaercrr c rlo]rotrlLrc 5o.uee npocroii
IIporpa[r'\'lbr. Tcrtiteparypa rl a"{cItrpoIIIIarr RorrrleETpallr{fi Bepxrrero oJro.a B rroAeJrrr paBrrr,I
coorllercrB0lllro -25()0t) Ti rr 3.1013 c'r-3. Te,uncparlrpa qerrrlpcx rrr{?Hrrrrli c.rroeB cocraBJrrrer
ono.qo 8000 Ii, a anolirpolltlarr l{olll(clrrparlr'rn.rrei{iirr r [pei1e.[a\ 5.70:.2-2.1018 crl-l. To.nuln-
tla c"tocrj 50-150 t$r. 1\'Ioge.rrl o6t,nuurct rra6;rro,lacrmtc xapaHTcprlcrrrrirt 6arrurrepoBcnrrx Jrrr-
nr.rii 1qo l{,r,.

IJALMIIR T,INES IN SOLAR ITLARES, lty E. A. Baranousky.- PIarie-paraltcl moclel
atlnosphcrt: for solat'Ilares havc heen constmctcrl lor approxirnate simulatiol oI observati-
orrs r-rI Baitner Iincs intousitics antl half-ividths in Ilares. T]rc modr:1j corsists oI iive hot
l,hirl Iayor:s in the chrornospltere and photosphere. We solve the translcr an{ statlstical
otluilibrium crluatiorrs Ior a thirteouJevcl pius contiunrm hS,r;.o*un atom in oriler to obtain
thc chromospheric Iltrrc iuotlel.'l'he dctemrinatiorr o-[ photosphei.ic part oI thc moclel is ba-
scd on a sirnplilied plograrn of calculations.

Ilie rrpper 1tr5'e1 1,r,t thc tcmperaturc aborrt 25000 I( ancl the electrorr rlt,nsity 3.1013.
The lornpmaturc oI lour lotver layers equals to about 8000 I(, ancl tlie electr.on clensltl,
ratrgcs frotn 5'1012 to 2.1013. Thc thic]<ncss oI the layels is u,itliil 50 to 150 l<m. The general
propcrtics oI Iltrlnror' linos up to IJ1; are approxirnatolS. r.s11..,1,,..,,.

B r;n4rIrroi'i o6.IIitcrI,I cnelirpa 6a.urlreporcr{rre,rrr,rrrr,rr,r ttr,Jrtrro,t:ctr }rar.r60Jree
r'rIITCllCI4BlIr,IlIII r'I3 Cllr'rCClroHrII)lx ll CO"rIIIeqIIbIx BCrrblrrlltax. Ifa.ra.rrr,rtrre q.[egrrT
cepI4r'1 IIpI'IcyrcrBylor Ro Bcex BclrbrlrlHax 6eB IrcnJrlorlerrr,rfl, a B cr,rJrbrrbrx BCrr]rlrrr-
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r{ax lra6JlloAalorcrl JlI'r}Ir{Ir Ao lfr4, II,u r'r n peAltiIx cJlyqaflx 40 IJls' Jh'rurara etoft

;;fi ;;;; ygo6so, g.on ,c"o";iouut-ft ro llecitorrrnl{x{ trpuqllHau: 1) orrrl oqerrb

,rfoe*rcrunrure; 2) nce Jrr{Hrrr{ r{xreror 6onsuyro mrlprr}ry, cJIeAoBarerlbno, }re r{cxa-

?rieHr,r r{}ICTpyMeHraJIbHLIx[I,{ 3{+enrarru; 3) aTOIIHLIe ItOIICTa}ITI'I AJIf aTOMa BOAO-

pO/Ia uBBeCTHbI Cp11BIIIITSJI6IIO Toqgo, qTO O6.rlelqaeT paCrIeTbI I{HTSECEBEOCTSft

;;p"+;;;t;4) ncreacrBl{e roro qro BoAopoA rBrr.rlercfi oc}roBlroft cocraBJl-flIolqeft

arrrocsepbr Cotrnrla, B pacqerr,r r.re BxoIIr4r coAeplliaHl,Ie SJreMelrra - BeJIIlIqI4Ha'

I:re BcerAa rrSBecrlrafl l(ocTaToariro Toql{o.
He yAlrnureJrbHO rrosTON,ry, rrro r,rccJreAOBaI{IIrc 6anr'ueponcHIIx JII4I{I4II BO

ltcrrburxax rlocBflIr1euo orpoNlrloe aII'IcJlo pa6oT' Ifaur'I [poCMoTpeIIo oItoJIo 70 Cta-

Tefi Ba rrepr4oA c 1950 no t9B0 r,, B noropbrx r,Isy.Iamrc.E re r4JII{ I'r}rbre actreHrbr

CBeqeH1afl 6uru*upo""KI'IX JIIIHIII?. B 6onr,lrefi'ractll I4ccJIeAoBaul4ft otrpeAeJlel{I[e

{raar,r.recxrax yc.noanft B o6flacrr,r Bcrrbrrrrfir{ AeJlaerc-rl Ha ocr{oBaHl4r'{ u3yqeErt.fl

iporfrrerr 6a,,rr,uepo"c*r.rx rrlrHr,rit rurr,r r{x rloJl}r,,,pr4.rr. .!o_{oplte flpo&ureft
u *pirut" JII,IIII4ft brrpa4.roo".a rIexaHI'I3M yrllrrpelll4.rl t1-81. Peaynr'rarrr, IIoJIy-
qelrHbre AJLa paaHbtx BCIIrIIIIeH, 6r,r.nr,r I,llror4a IIpoTI{BopeqI[BbIMII, IlO B HaCTOflqee

Bper{fl cqI4Taercfl yoraIIoBJre}IIIIJtrI, aITo cylqecrBeHlr{P' a pj,.tr llt],Elulfr' B]'rcortrrx

rrolrepoB - ocHoBHylo, poJIL B yltrl'IpeHI'II4 l4rpaer a(bc[exr lIItapxa'
tr4auepen,.re ,ouy*rrprtr ,rrurrriin 6i.unoreponCnoft cepull raxllie 4aet r'tr$opua-

l\t'Im o r{exaHuBr{e ylrll'IpeIII4rI' [tIa6;rro,qaeuoe /{'rIf rlenorop]'rx Bcrlblllrefi yBeJrI4-

qelrr,re rIoJtyIlI{pi,IH , ,,Jonapo, JII,IHIII'I 
'(nauu'aa 

c Henoropo'o rrouepa) t9-13]
t\foirieT 6orrl, o6r,scHel{o roJIbI(o IIIrapI(oBCItI[I[ ylII{peHIIeM. HpOMe ToIO, suase-

H1rfl trOJIyIXr,rpr,rn 6a,lr,llepOBCI{I{X lnr.rr'Ift HaCToJIbItO B0JII'IHI'I' IITO IIpU I0116ITI(aX

o6r,.scunrr, ni 71ou.,repoBcnr4M ymlrpeHr,rel,r [oltyalarorc.fl cr4JrbHo saBbrIrIeIrHbIe reo-

perr4qec1l4e floJlyltrllpr{Ilr,I [JIl JrI'IHI'I1I *ne.uorou (uanpurtep, H r'r K Ca II 1141)'
- flo BSJII,IqLIIIS II6JIyIIII4pI{H JIIIIILIf{ BbICoHI{x HoMepoB IIJII{ [o XapagTepy u-x

SaBI{CT4MOCTI,I OT }ION'Iepa JII4HIIII O[peAoJIfJIacb SJIeI(TpOHIIa,fl HOHqeHTpaIIIlfl [7'
9, 10, 11, [5-29)."' -Oirnri""eirr{ro 

$r,ralr.recHlrx rrapa]Ierpots I]crrbllrreIt c rro]Ioxrl;rc AaH]ILIx o6

nrrrenCruuocrflx 6a.nr,lreponcxrrx lr.r'lrft [ocBflLqelro cpaBrIr4TeJrblro I'reNIHoro

,"0"r t{, 30-361. flo r,rir,repeHrrrnr rroJrrrblr,I Lr}IreucrrBlrocrflr'ir Er, (uo aHnus-a-

;;;;;"r.;'-;prruair) B .rrI{IrI{flx onpci(eJr.rIercrl o6hIrIHo I{aceJIelrlrocrl; ypoBlIeft Ifm
r,r3 llaBellcrBa

E rn - A rnrN *ltv r*I;' I 4n, (t)

Tl\e A*2 - Bepoflrr{ocrr,r cnor{rarrrrbrx rlepexoAoB c ypoB}Ls /ru Ha BTOp_Oft ypo-

o'a"u, u-,F - ^-rrrorr,rre.qh, 
yqr{Tr,l}arol1rafi B.IIIIfIIIIIe callonorJrotqeurlrl. HacereH-

rrocTr, BTopoIo ypoBrrf /y', rr onrl.rec6a.E TOJrX{a T2mB l1a1gfiflX I{aXOIIflTC.s 11o [po-

{r,r;nanr .rairororit" ,rrrrrrofr I-Io, I-Ig, II, uyteu no;16opa BerII{aItrrH N2u't2* - ran'
qro6br Bstarr,rcJlerrHr,re rr rra6JrroAaelrrle'npodll,Irr.r Ir&I{JI}alrrrl4rl o6paSoM co-BnaAaJrr{'

IlpeTlnaprareJrr,uo AoJrlierr 6r,r,rr, ycrauos,Terr NIexaI{143M yIUI'Ipe}I?IfI .JrraHr'rr'1 r{ B cJIy-
qae rxTapItODCItOlto y1rrI{peIII4t{ C,IIeJIaHa oI{errl(t-t SJIeI(TpoIIIIOft XOrtqeIrtpallI4I'I

no. IIa4er'rrr,rocrr, r.artofr arpoqeTiypg oflpe4eJrelII,IrI BeJII,{aILIII Nr*az* IlcefAa BbIsbI-

BncT colIiIeIIlLs, IlooltoJlll(y llpll\Iefle]llle ee cB.fl3aIIO C }IeHOTOpLINII'IAO[-y-IqeHI{fl-

nftr{, na6, rlalpi{Mep, 11o"roorr"r,ro $ylrxrlrau r,rcToaI}TI,IHOB C r"ny6lrnoft. Ho ecnr'r

/1a1ie OIIpeAeJICIII,Ie HilCe,rleIIEIOCrer,i ypOuneii: C4elanO IIpaBI{JILIIO' TO CJIeAyeT

r4rrerb B 1lr,rAy, rrro eit-o errle He perrleFII,Ie BaAaaILL I-Iytrino r.IafiTI'I TaHIre tfI'rauuecnrae

;il 
";;p;"pngo, 

(rer,rep aT ypa' rlir orllo crL, ryp6yrrellrlrafl cxopoct r')' rpl.-no-
,opor* lrafiAegHoe pacnpe/(erlelllle ilacerlellHocreft ypoBlIeit peaJll1syerc'E' I['s
pe^1reur.ra EoAo6IIofi npo6Jre1,Ibl Ily;IiIIo, Crpol'o lollopfl, pellarb BaI(aqV [epeiloga
r,rsJryaret{r,r.s - trnn l(arrrrbrx naparrerpoB cpeAbr (nriotuocru I'I reNllreparyprr)

naiitr,r r[yuxqrlrc LIcTotIIIIIIIoB (nacelteuuocts yponueit)'

,(ocranougo crpornli rroAxo/{ H npo6JreMe npeArloJraraer coBrreSTIIOe pe111eHr'{e

ypautrenr,ri,i ,r"pe*roCo LI CTaIU4OlIapIIocTI{ AJIn aTOIIa Co }IIIoI'IINII4 ypOBHflI[I'I' 3to

AOBOJTLHO CJIo?I{lrafl SaAaqa, Tpe6yrcqaA CoBpeN'IeIIHOi'i Bt'I'rr'rC'nlITeJIb}IOft TeX-

III4I{I,1'IIosToN,IyIIgyAIII]I,ITeJIITIIo'aIToAoIIocJIeAIIeI.oBpel{eIII4IIpI4NIeII'IJIl,IcI]ToJIb-
HO 

',pr6rrxresusre 
i\{eroAbr pacrrera HaceJIeI{HOCreft ypotsHeft. Ilpra pacalerax

Ta}iolo poAa aBTopI,I, HaH npaBI,IJIo, nplIxoAflT -It BsttsoAy' qTo IIaceJ]eII}IocTI{

ypoot eft-, [o"rryqeHHr,re c [orfoulblo BI;tpa]IieIIIlL(1),.oqeHb TpyAIIo coIJIacoBaTL

C TeOpeTI{rIeCI{I4MII paCrIeTaN,IlI 3TI'Ix BeJII{q1rn. fIO (1) uOnyUaeTo-tr' IITO BepXHlI''



ypoBHr.r nepeHaceJrelrbr,frepeBoa6yxi4eurr [34, 84, 36], rax qro B Her(oropbrx cJry_uarx reMreparypa noa6yxrgeur,rfl AJrg Br-TcqnTI_ypoBHeft onaarrsaerr" u6.ypgrro
sblcoxoft - corHrr rlrcflq rpaAycoB t34]. B [32] 

-rioily.reHo 
Heuroxoe corJracr{e.

Br,rsucreHHbrx r{aceJreHHOcreft yponuer,l 4na m)2 c olpeAeJreHHr,rMrr uo(1), nopaccerHag HaceJreHHOCTb. BTOpOIO ypoBH,q or(aSaJracE ua 2 uopn4xa uenr*e
Berlrqr.lHbr, olpeAeJreHHoft uo upo$urxu rranrafi. oAnaxo Bhrrruc;eHr4rr s t32l
rlpoAeJraHbI 6ea yuera noJI.fl r'IBlyqetvtl v. rroaror,ry [peAcraBJr.sror orpaHr.rqenur,rft
r4Hrepec,

crporoe pelreur,re (c ueau_auureJrbrrbrMrr ylpoqeHlr.fl,r,rra) 4na arotr{a BoAopoAa
C TPEM,E YPOBHflMI4 I,I ATOMA CA II C tr.gTr,IO YPOBIIflMI4 MI,I HAXOAI{}r S [37],'rAE
pac_carr.lTbrBaerc.fl r,roAeJrb Bctrbrrur{r4 s o6racrtr soroc{eprr (uo xprr;rrnv tmrtuft
ca II, n npu6rraxenuu JITP) r,r xpouoc{epu ^(uo ,uuuai, r,", Ho, d G Tii:
Antoprr He-AeJlaror, oAgar(o, cpaBrreur4.rr nr,r.uacregnofi u ua6.nrogaeiuofr gnvrccut4
B JrrrHr4.flx Lo u Ho. B oHouqarenr,sofi lroAeJrr,r Bcrrbrrrrr(r4 s tB7] 

'EMrrccu.s 
,oao-

po4lrbrx nuuuir. Boagrirxaer B rour{oM cJroe c Z : 8000 =- 15000 K u n" ="8.. 1013 cM-s, pacrroJro]fieHHor{ B CaM6rx BepxHr4x cJro.trx xpoMoc{eprr - ,rL 
"pu-Hr,rqe c flepexoAHr,rt{ cJroeM.

SAecn Mr,I paccqurrlBaeM ar{r.rccr4ro n 6anr,uepoBcr(r.rx Jrr4ulr.trx Ao Hrr AJrfl rvro-.
Aenefi, COCTo.fIIqI4x I{3 HecI(OJIbItLIx To}II{I4X CJIoeB C trOBLIlIeHnOfi uO O-rtlOluegrro"
r( rreBosMytrIennofi aruocsepe reMrreparypofi, pacuo.no)fieHHr,rx ua paauoft rly6uuen xpoltoc$epe r4 Bepxl'Iux cJIo.rIx {oroc{epr1. TaHoe MoAeJrr{poBagr4e coorBer-
CTByeT trpeACTaBJIeIII'IIO O COJIHeqHLIX BCIIbIIuHaX, COIJIaCHO KOTOpOMy IrOCJreAlrl{e
cocro-Er r{3 orAeJIbHbIx BoJror{oH, r.ureft, paaAeJreH}rbrx 6o"nee xoJroAHr,rM Betqe-
crBoM. I( nr,Ino4y o BoJIoHHLIcroft ctpyrrype Bcrrrrrrrex rrprdxoAnr MHorr4e aBTop6r
rra ocuoBagr,rr,r ua6nro4enr,rfi tonxofr crpyHrypu, ,co"r*ex [8, BB] , orlar*, ,ir_
nefturrx paaMepoB Bcflr,rurerrubrx EJreMeHTon-[g, 10,21], Bnonue ecrecrBeHHo,
trpeArloJro)firrrbr qro STrr BoJror(Ha pacnoJroH{eHr,r Ha pa3Hr,rx rny6r,ruax.

,{na nrruracJleHr,Lfl drynrqrau r,rcroqrrr4r{oB B Jrrlur4rx pe[aercfl coBMecrHa.fl cr{-
creMa y^p-aBsenuft fiepeHoca I,I crar{r{ouapuocrr4. trilcuonrayerc.fl MeroA, orrrrcag-
Hrrft s [39]. OgEaxo AJrfl trplrl\,Ieuenr,I.fl Broro MeroAa H r,roAeJrr{ aroMa co Mgorr4Nrr4
YPOBII,flMI,I MI,I HECI(OJII,HO I43T{EHI,IJII4 I]OCJIEAOBATEJ]EHPCTb UTEPAqUfi I4 NEPCTPY11-
rrrdpoBaJIr4 qJIeHbr B ypaBHeHr4.sx. Ouracaur4e npoqecca sbrsr,rcfleur4ft BMecre- c ui2o-
rpalruofi, cocraBJrer{Hoi,i na {oprpaue, 6y4er AaHo B creAyroqeft crarbe. np.g-
BaprlTeJrbHr,rft napr,raur Halrrer-o MeroAa Bllqr,rcJreur4ft n upurueueur4r{ fi aroMy
c rpeMfl ypoBurrMrr orrucan s [40],

Brt.rucfleuu.E rror(aaaJrr4 rrpelr{Ae Bcero, rrro orilr,rque {ynxqzu ucrorrur,rnoB.
n-6armrepoBcr(r4x Jrr,rurr.fix or {yunquu flnauxa BeJrrrr(o ,oru^o r xpouoc{epe.
Ha.rraEa.fl or: o6nacrr,r reMneparyprroro Mr4rrr4l,ryr,ra rr rly6me n {oroc$ep" $y""-rIr4E r{cTorrEr4RoB orre}rb 6rrneRa (paanzuue ne 6otee 75o/o) x Synnquu-Il,nasna.O4uaxo uoHr{BaIIr{.rI BoAopoAa orJrr4qaercx or rdoHr{Bar{rlr, paciurr.ausofi uo {op-lryne Caxa, He roJrr,Ho.F xporr,roc{epe7 Ho rr B BepxHr4x crroix {oroc{eprr. B isi-
sttt c 3rI{M AJIfl MoAeJreft, y xoroptrx ropnvraft crofi pacuolomeu n o6licru reMrre-
parypHoro Mr4Hr4lvryr{a rnnz:try6rxe, Mr,r [pr,rrreH.EeM 6olee npooryro trporpaMx{y
pacqera rrl{Terrcr4Blloctefi. B aroft nporpaume (no nefi uoxruo Bbrqr{cJrflTr, aMr4c-
cl'Irc B Jrr,IHr4.Ex Hu-Hru r[ B npbrJr],.Ex nraurafi Ho - Hr) {ynxqz.fl rrcroqHrrnoB.
6eperca pannofi {yuxqlrln fhauna, Ho r{oHr,rsarlr,r.s paccqr,rrbrBaerc.s c yqeroM or-
nlouenrafi or $opltyrrr Caxa. Ilore r4Bryqeur.r.s n 6antlrepoBcnoM ra s 6oree Br,r-.
coltr4x ItoHTLIHyyMaX CqI{TaeTCfl r{38 e CTIILIM.

Mo4enr, BcrIbIIrrHr.r, cocroflrqa.fi r{B Muo}necrBa orAeJrr,Hr,rx BoJror(og, TpyAIra
Afl.fl pacrleToB, rl0arol\{y M6r a[Eponcr4Mr4pyeM ee ],roAeJrr,rc c uJrocr(I4Mrr ToHnrrMr(
cJIo.rIMI4 Ha paBHbIx rry6nuax. Mrr upo4enaflr,r pacserr,r AJr.fl paaJrrrqroro qr{cJra.
cJIOeB B MOAeJr.frX r{ rrpr4rxJrr.r n BbrBoAy, rrTo Ar.s yAoBJrerBoprrTeJrbEoro corJracr4.E
reoperuqecKr{x r4 na6nrogaeubrx l4nreucr4sHocrer,f u uoryrullpllu 6a6uepoBcnux
nranufi B MoAeJrIa AoJr)nHo 6rrtr ne MeHee rrflTrt cJroeB Ha paaHbrx r.ny6unai. Harua
or(oHqareJlbHa.E r[oAeJrr, cocror,rr rr3 rr.ETrr cJIoeB, I4B KoropElx canarrfi nepxuraft
pacrloJlo}Itelr B xpor{oc{epe ua rpaHrtqe c [epexoAHbrM cJroex,r, a ocraJrblrbre qe-
rbrpe HaxoAflrctr B o^6qqcr1 ferrileparypHoro r{r{Hr4r,ryMa rr Hr4}r{e Ha uy6uuax
ro,u . 0,002; 0,0L; 0,12; 0,25. O6oe,aqr4M err,r cJror4 HoMepaMr4 t-5 ("caepxy
ruraa). ,[,.ra usryueH{.fl B Jr,rrrrr.flx H., - H, ocuonnofi nH,na4 laer nepxuit cioi,
a cBeqeHl{e nuuraft Hu - Hru Bo3HrrHaer B qerlrpex Hlr}r{Hr{x cnos-x. Teuuepa-
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pl.rc. 1. Dxnilsafleurubre rfirrprrHl;I 6alr,rteponcrfix JIIIHIIii (u ann. A) uo ua6lrcgeEllErl paBEbIx

'aBTOpoB

l - Bbr.I4cfleHrra ro Haueil r\IoEeJlI{, 2 -.] il,3 - t291, 4 -1297,5 - lLtl' 6 -tLzl' 7 *l!fi1

Pttc,2. To xte, qro Ea plrc. 1, AJIE rroflyllllptlR lrlsuil

'rypa qerbrpex HI{E{HI{X cIIoeB 7900-8100 H, a F.epxqero (15 -+- 30)'103 It' xon-

uerlrparl,r4fl aroN,rots BoAopoAa ns 5.1013 - 2.L014 cu-3, oneHtpoHHa.fl I(OHI{eHrpa-

qr4.E 6.1012 CM-B B Hr.{irirleN{ cJroe r,r Bo3pacTaer oT CJIof K CJIoIO Ao 3'1013 Cu-3

;-;;^;; ,aprpon. Brrqsc;nenubre [o arofr rroAeJlr{ aI{BI{BaJreHrrlble rIrI{pI'lrIbI I'r ro-

"y-rpr"uiJrI4IlIdii 
rloHaBalrbr Ha pI'Ic' ! '2'

corJracosaur{e Bbrarr4cJreHHblx I,I Ha6JIIOAeI-IHbIX BeJII{qI4II OHa3aJIOCb BO3}Io}It-

HLIII B TOM cflyrlae, a"r,n ryp6yneurna'fl cKopocrb Ut B CJTOflX 2-3 cocrasfl'fler

or(oJro 24 xi'ilc, a s.rreKTpoHlraf noHqell putl'o B cJroflx 4 u 5 rte flpeBblluaer 7'
. 1gi' 

"rr-'. !,.ra lrenr,,ri" atrur"rrrft ryp6yneurlloft c*opocrl'r rIoJryuI'IpI{rIbI JrI'I-

nrafi FIo - H? or(aablBalorcrl cJrI{uHo}I NIa;bIMu, a rrpl4 nu) 7 '1012 cal-3 B cJIo-

flx 4 fi 5 uolyuruprrii"rrrrt Hr, - Hru oxaar,rnalorc.E SJII,IITH,I\I 6ol'urartr'r'
'Teope,ruuecxne npodtunr{ HeHoropllx luiIl.rfi rIoI(aBaI{bI }Ia prlc' 3' Vponeur ue-

rrpepbrBlroro arru*rpi oOoBrraareH rbnHofi upauofi.",[,1fl cpaBIreEI'If ]Ia puc' 3 4aurr

rar(irie Ha6Jrlo^aeN{bre rrpo6r,rJrrr, noJryqerlrrra n i+,t-,tZl AJI.fl BcrIbIIrreH' }Ia6JIro-

A;;;;;; u--Itpor.r"*ot acrpo,prrra.rec*oft o6cepnaroprau r,r Acrponor,rnsecxofi

;A;pr";;p* Hr.r.*oro yrrr{Bepcl,'era. tr4uteflcr{BIrocrrr (ncur,rruHa }IlIIIyc HeBos-

;ry;r\;;;;; $orocdrepa) Br,rpalrieHr,r B eAr{Hrrrlax }rerpepbrBr.roro cre*rpa. or^elr-
Hr,re gJrerfeHrur rorrr.6fi *"pyHrypu, BcIrbIIrIt(Ir Moryr rlepeKpbIBarb' eHpaIrI'IpoBart

Apyr Apyna I'IJrI'I paclroJlararbc'fl pflAoM, 6ea uepenpblrllfl' Coorsercrseuuo

r,r pacqeTlr }rolnlro Ae.rIaTE) AJrf rrepBofo I4JII4 BTOpOTO BapI4aHTa (t' e' AJI'fi cJIOeB'

aflpaul{pyrcq,rrx Apyr Apyra I4.r1I{ pacroJraraloxll{xc.rl pa4ou)' B uarneii rloAeJlrl

peaJII4ByeTcfpacilo"rlo}IieHl,IecIIOJIIII,IMsHpaHI,IpoBa}II,Ie}IaleTblpexHI{}I{II}IXcJIo-
,en. Bepxrrr'rfi clofi He .?Hpal.rlrpyer lrl'{il{Hrde'

FIy,ruo erqe CHaBaTr HecI{oJIblto cJIoB O BLIaII{CJIelIull upo{r'rnefi HOa${raqra-

er.rTa rrorJrotqel{I,r.fl n 6a.u1;lrepoBcl(Ilx JII4I{I4flx. B yulrpeural{ aTI',Ix lranr'rt'l Cyqe-

crBeHr,ryrc (a 4tn Br,r.o*rrx rrolrepoB - oclloBllyrc) poni l{Ipaer aS$eHr llltapxa'
13 uacroarqee Bpe[rfl Teopr{fl rrrrapl(oBcl(olo yu]I{peHl4fl AOCTaT0TIHO Xopoilo pa3-

;"a;;;;r;: N{o, .o-rr.oncfl BAecL Ha }rororpa$raro-Ipraua 1441, s xotoport r{o}nrro

r'rafrr'r.r rrHoroalrrc.rreHlllJe ccblJlxrn ,,o "p"gi'ly"r'e 
pu6o'u' B 3Tofi o6nactr'r' Cne-

.Ayer I{I\{erI; B tsI{Ay' oAHaHO' qro.-pacqeTLI IrrTapr(oBcxI'rx upo$uneft uo TOqHbrM

,p"oprryruon, Hgropbre Aarorcrr s l44l r4 B crarbflx ApyIIIx aBropoB, oqellb rpyAo-
,eNr1r.r r4 AJrfl npar{rr.lqecnr{x 3aAaar rreflpI4er,IJIeI{},I. Iloorouy o6r',r'r11o npI4IIeH'fIIOTcf

6orree arpo"ro16 upu6.unaielHbre Bbrpa5{enras. N{r,r l{crloJrLB}eIu AJrfl pacaleroB acr4Mrr-

,rorrrqec6oe Brrpllr{glll,Ig, I{oropoe AaIIo y lpur'ta 144, c' 3141' I{enrpalr'uyro
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Prrc. 3. llcoperrrtecxue (roepxy) rr ua6rro4aeusre(nurray) [41-43] npogr,rru r""rirt Hr, Urf fi;;-H;;H,,

Ptrc. 4-, II po{nru xoa$(fuqr.reuta rorJrotrIerr,rs rrr,r_ErIr HB II Hs 4JIx 7 : 8000 H, ile: {grs srir-a,
ut : 20 x,ttlc

sacrD upoSr'rnn Mhr paccqllrblBaeM c norrou{bro ra6y;nlrponaHHbrx ts [45J anauenr.rii
rrHTel{crrBrrocrefi rrrtapxoBOltl,rx HoIITypoB. Cpannenl,re pacqe'roB rro AaHHEIT{ r,r3
[45] c rorrHrrr[{r,r pacqeranrrr 144, 46, 47] noxaaano, arro, Ba r4cr{Jrroqeur.rer,r yaxoft
o6racrr,r B rleHrpe ruutrfr., pacxoiliAer'rr,re lre npeBbrruaer',lO o/0. lr;.a rl."rpu ;;;r;;
pacxo)r{Aer{r,re r,ro}rrer 6r,rrs 6o"urrue, no nporpr,ur, aroft qac.r.r.1 Jrr.r}rlrrr oflpeAe_
JI.EeTC.E B ocHoBIIor'I AoUIepoBcI{IIM ymI{peHI{eI,I, IIoaToMy BAecb r.re c(a?I{eTcrr
ouru6xa B IrrrapHoBcxort npodlrlne. ,(na Br,rqr.rcJreur,r.E rrrrapr{oBcnoro upo6r.r.rr.g
Hoe${uqnerrra rrorJrorqeHr,r.fl Harrrr cAe.rra,a nporpar{N{a na {oprpau.. b ;;;
lporpar'IMe rlpeAycMorperla BoSNroir{}rocrb r4cnoJrr,soBaHr4.fr paSilr4qHbrx (no nu-
6opy) nsrpanrenufi AJrfl B_errdqr.rHr,JJ--- uocro-srrnofi ruryrurrri.r, 

"uorrorleficg oA-
IIur,I r4B rrapar{erpoB ra6.nlrqnr s [45]. flocpegcrno]r aroro [apailferpa ysr.rrr,rBaer_
c.E Br(JraA sJreHTpOrrOB B yrxr.rpeHr,re upo$r,r.na. oopr.ry;nr,r Ar.s Bbrsucrerrr4.E BeJlr4_
rIr4IIbI 1r, Aal{rrbre pa3}Ibrr{r,I aBTopa}rI,I, pa3.nuqaroTc.fr IIe}ItAy co6ofi.

flpo{lrrl xoa{$uqlreHra norJrorqeHr,r.rr rroirino cqrlrarb qr.rcro mrapxoBcnr4rf
4nR lrnnr'rfi c EoMepaMI{ or 9 r,r BbIIrre. O4lrano gna .nr.rnr,rfi c r{eHE,rrrr{Mr{ HoMepaMr,r
cyil{ecrBerrrrym poJrrr Iraarr,rrraer r4rparrr AorrJrepoBcrioe yrrr4pe}rr,re.,{ta arr.rx
nr'tnrnfi rlymHo paccql,IrllBarb c)'rl]rapHrrii arfcfeHr or rlrapr{oBonoro r4 AorrJrepoB-
cHoro ymr,rpenrafi. Taxoro poAa pacqerbr 6r,r.rr,r npogerarroin [48], o4uaHo 

"o"-ruo-reHlrr,re aBTopolvl ra6.rlr,ri1rr r"re1r4o6nr,r B Tex cryqaflx, HorAa rrpr.rxoAr4Tc.tr Bb].rrr.rc_
Jr-srrr r,rrroro Hor{rypoB. Iloarolry r{Br cocraBr,rJrrr nporpa}ruy, u xoropofi 4etae,rcacBeprRa rxrapr{oRCnoro r.r {oiirroncxoro (rurr,r AonJrepotscHoro) upotfrinefi. Ha
8B



ptrc, 4 [ofiaaaur,I He(oropbre peayJrbrarbr pacseroB tro aroft trporpaMMe. I(an
Br{Arro rra pr,rcynna, AJrfl tunnvt Hs mrapxoscHrft u SoftmoucHllft upo$ruz
OpaBHr{Mbr r\{e)rqy Co6oft tro ml4puHe, cJIeAOBareJIbHO, 4,lt.E AaI{HOft JIIIEI{tr He-

o6xoAr,rMo AeJrarb cBeprl(y nByx llpo{uilefi. Arrfi Jtllnutt Hp IutaproBcltufi upo-
$ranr anauureJrbrro iixre {oftrroBcnoro, ary Jrr{Hr,rrc Mo}r(Ho paccxll{rblBarb c {ofrr-
'ToBcr(r{M trpo{ureM (ectw n, ( 10r' cnt-3).;

C{opuyrupyeM B aaItJIIoqeHI{e ocHoBHbIe peayJlbrarbl I4 BbIBoAbI.

1. ,(rx.nogeJrrr Bcublrnrr[, cocroflu{eft I,IB oAuoro cJIo.fl B BepxHeft xpoMoc{epe'
'rre yAaerofi troJr)rqrrrb xopoltree corJraor{e reopul{ u Ua6.nrOgenrafi oguOnpeMeHHO

,qJr.fl Bcex paccMaTplrBaeMblx BeJruqrrH - aRBr,rBaJrerITHbrx mr4pl4H, IIOJIymIrprrE
u ilHTerrcr[BHocreft nrauuft 6arsueporcnoft ceprar,r. 3to pacxo]fiAeul,Ie IreJIbBfl
ycrpaHr,rrb nocpejlcrnoM rraMereHraft napauerpon (reurrepatyprr, trJrornocru,
typ6yreuruoft cxopocrra) uaryuarcrqero ciros.

2. Corracre reoperurrecnr{x u na6nro,qaeMrlx BeJIITuITH cyrlecrBeHuo yilys-
'rtraercg B MoAeJrfix Bcflbrlrrnrir? cocroaqeft r{a Hecr(oirbnr4x r{BJryqarorqux oJroeB,
pactroJroxeHHbrx Ha paalrblx rny6uuax - or Bepxuefi xpoMoc{epn go (poto-
c$epu.

3. Haulyumee corJlaclre reopl{rr u ua6nroAenuft uo,nyuaerc.fl A;r.fi Mo,qeJreft,

cocroflqr{x us qerbrpex-tr.trrr,r cJroeB rra rly6uuax 10,6 or 0,002 no 0,25 n oAHoro
.cJro.fl B nepxreft xporrroc$epe. Teuueparypa El,Ilnrrlrx cJroeB - 7800-8200 K,
a Bepxuero - onoJro 25000 H. S.nenrpouuafi Hour{eurpaqr,Ifi B Hrr}r(HeM cJloe He

trpeBocxo,qur 6.1012 cM-3, a B BepxlreM - cocraBir.ser onoJro 3.1013 crrt-3. Typ-
,6yreurnaa cnopocrb AByx Bepxnr{x cJroeB paBHa -24ttulc. Srrl anaseul{fl aJler(-
rponnoft nouqeHTparluu la ryp6yneuruoft cxopocrr4 [oilyqeubl rra cpaBHeHIIfl Bbr-
qrrcJrffeMbrx u sa6rroAeuubrx BHarreuuft nonynrrapuu lunr,rft.

Tlaryuaroque cJror4rrMeror roJrqrrny rrop.flAxa 50-150 nn. Outrasecxas roJr-
.trIr{Ha cJroeB B rreupepbrBHoM ctrer(rpe oqeflr, MaJra - He 6oree 0,002, troDroMy
xvroAeJr rr He Aaror lle[p eprrB rr ofi. e*tuc cvu.
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HET(OTOPbIE PESYJIbTATbI TIOI{CT(A

HUSTTOIIA CTOTHOfr IJIASMEII HOfr TYPEY JIEHTHOCT?I
B MOtrIHbIX XPOMOCOEPHbIX BCTIbIITII(AX

A. LI. Koranr, E. A. Orc *

flprao4nrcn cBeAeHrr.E o6 ymrpennu lrunrtft a ryp6yneutuoii unaeue, auafltrsupyercx
BoaMolr(Hocrr,' o6napyxeurr rurrorerr.rqecroft uraaueunoft ryp6yJrerTuocrtr B cofluequhrx
BctrErrtrRax, paapa6aruaaercx MeroAur{a araJruaa upo{ureft 6aurrrrepoacxux ntrstrr'r Bo BcrIEIm-

Eax c ytreroM olrexTpuqecrtgx norefi Ir, o6ycrourerurrx HtrBr(osacrorgBrMr BoJIIraMtr paaAe-

JreEuE 3apEAoB [JIa3MEr.
flo paapa6otaruofi uerogtrne auaJrrrBrrpyrorcs upo{rnr 6amueponcnrx ruuuft B rpex

rrporouubrx Bcrrbrlrrmax. Aualra trol(aBaJr, qro B xpoMoc{epuoft TIJIaBMe raccre4yeuoft trporou-
not scnbr[rrr 18.08 1959 r., tro-BtrAuMoMy, cyqecrBoBaJrrr ErrBr(oqacroru]Ie troJrfl c xapar(rep-
uoft ranprxerrrocrBro lryo-5 CGS. fl,aa ncnumnw.26.09 1963 r. ecrb uenoroplle ocl{oBaglrfl

cqrrrarr,, qro s seft 6run paaautbr rrrrBroqacrorrrbre troJIfl c Fo- 3 CGS. fl,aa ncnr,IroHr 25.06

1972 r. or(aaaJrocr ueAocraroqno ua6rro4aremuBrx Aarrubrx AJIE oAuoauaqrrbrx BbrBoAoB.

Peayltrarr,r rrpeABaptrTeJrr,nr,re, rpe6yrorcr ganr,nerirune ua6.nrogeuur ctrer(rpoB MotrtrIrbrx

Bcrrrrrrrer rr rrx arraJrrra tro trpeAJrox(euuofi uerogure.

SOME RESULTSIOF THE SEARCHING OF LOW-FREQUENCE PLASMA TURBU-
LENCE IN LARGE CHROMOSPHERIC FLARES,by A, N.Koual, E,A.Oks.-The informa-
tion about lines broadening due to plasma turbulence is reported, the possibility of the hy-
pothetic plasma turbulence in the chromospheric flares is analysed, the method of the
analysis of Balmer lines profiles taking into consideration the electric fields .F6 due to lorv
frequence (LF) vaves of plasma charge division is elaborated.

The Balmer lines profiles of three proton flares are analysed by proposed method. The
analysis shorvs:1) LFfieldswith strength Fo-5 CGS n-ere present in chromospheric plasma
of the investigated proton flare 18.08 1.959; 2) It is reasonable to suppose that LF fields
with.Fo -SCGSmay be developed in the flare 26.09 1963; 3) No definite conclusion for the
flare 25.06 1972 could be drawn for lack of the observational data. As the results are preli-
minary further spectral observations and analysis of large chiomospheric flares by elabo-
rated method are needed.

Boupoc o MexaHuaMax ymr,rpeHlrfl BoAopoAHbrx ttuuufr. B xpollocsepHbrx
Bctrbrmrax r{ccJreAyercfl 6oilee 30 rer. flocne lraBecrHbrx peByJrr,Taros Haaaqes-
cxofi r,r Cenepnoro [t], Croeuoro r4 Xrteu [2] ycranosr4Jrocb ]rHeHI4e, qro rrpo{r4Jrr{
6annmepobcxla.x lluu.ufr. Moryr 6rru o6rscueubr coBMecrrrbrlr 4efictnuer'r a{Sexra
.(ounepa r e{+enra lllrapxa. flpu arou peqb rtrila o6 a{{exre Illtapxa Ba crler
rroHHbrx Mr{npotroJrefi F, noropbre orrrdcbrBarorcfl pacupeAeJreuraeu XolsrlMapHa

* Bcecoro;;rrr,ril flayq116-llgcJreAoBare irrrcliltrl rtrc'lnryr rltrarrno-rerrrlrqecHlrx rr paArrorcxHrrrre-
crtr.rx uallel;erlrrl.
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Ws(F) [3] c xapaHrepuofi Hatrpfi)fiegHocrblo Fu:1,25'10-s 1y'1"(N - r(ou-
qenTpaqr{.fi IaoHoB 1) u crenenlrbrM (xBocroM)):

Wn*F-'1, npm FlF r.

Oguaxo [ogJreAyl6tr{ue [ccJIeAoBaHI{.fl (cu., uanpuruep, [4, 5l) uoraaanfi' qro

Bo MHofI{x Bctrbrmnax r{HTeHcrrBHocTb B r(pr,IJlrgx nrautrft crraAaer 6uctpee, ueu
'IIO XOJrr,rIMapI(OBCI(OMy BaHOHy (oc Al,-'l,), no 6Olee MeAJIeHHo, rIeM trpeAtrtrCbl-

saer a{seHr ,(ourepa (cc exp I-(AI/A[D)2I). Taxue npo{unu o6rrqno rpeA-
"craBJlfiIor gMttuplrqecxoft SaBrcr4Mocrr,Io

I*,, (LL) oc exp t-(At/II"n)xl, L < r < 2, -A?\nn,: const. (r)

,[aree [oJrararor

Llunn' : Al,D : Lrr,r'uol c, Q)

lge uo2 :2kTlM * ut', rr r,rrrreprrperr.rpyror rpoprry"ny (1) xax (HerIacHBeJr-

JroBcfioeD pacnpeAeJleHl{e HererIJIoBbIx cHopocrer:i (7 - reMrleparypa, tl, - c11o-

pocrr, HererrJroBr,rx AsunteHufi; Lrrt, - /IJrIaHa B0JIITII JII{HI4r{, r{3n5rqng116; rIpI{ tre-
pexoAe c ypoBH.E z Ha ypoBettr, n'). flpra raxoli I,IH'repIIperaLILIlI BeJIIIqI4IIa

Llunn,llunn,, onpe4ennerlafl t\3 ua6lroger'rlrfi, corracno {oprlyne (2) ue AoJr}ItHa
BaBr{ceTb oT HoMepa iluLrtLlr n.

Ognaro B Henoropr,Ix BcrIbIIrrHax Berr{qIIIn L}t,,.n,lXn?}', o[peAe.rreHHafi flo
Iranrror{y na6.nro4anmuxcn nporpnleft n Hooplu{}Iarax [1g /, (Ah)xl (cu., uauplr-
uep, [4, 6], rAe X: l), ilpo.rlBJlfler cl,Icrer,IarilqecxI,Iii pocT C Hol\,Iepo]I illluur,
3ro crasur rIoA coMHeHI{e yr(aaaHuylo I4HTepnperal\I{rc'

B [7] uoxaBauo, arro oco6er.rrrocru 6anruepoBcl{r,rx upo{unefi B lrer{oropblx
Bcrrbrruxax Molr{Ho Tpar(ToBarb Kar( Irrrapr(oBcnoe yuI,IpeHI{e nlaaueunofi ryp-
6y;nenruoctlro.Tau ?He orr'Ieseuo, rrro [,n.8 6oree uagelnrrofi rrHreprlperaql'Ill crlex-
rpon neo6xoAr{}.ro I{ccJreAoBam, Bcrrrrrrrrnr{, B Horopblx ua6rro4alorc.rl BbrcoftI,re
arreHbr 6anuleponcxofi ceprara H,, (c rL> 9), arlaJrr,rar.rpy.rl oAHoBpeN{eI.IrIo BaBI4-

cr,rr{ocrb troJryrrrr4pr4H LLrlrQt) or rlor{epa Jr:,;rtrurr n v xoA rrl.Irel{cl{Bl{ocrrr B

I(pLIJIbflX.
TaHag nporpaMN{a peaJlrraoBaua rrarlr,r Hr.r]rie rrpl,I aHaJII4Be npo{u"ueft 6ans-

I{epoBcnr{x ntruuft B Tpex [porol'IHbrx Bc[bIIIrHax. fl,a;ree 6y4et rronaaauo, qro
y.lera assenron ,{ourepa, Illrapna (n xorrquapxoBcnl{x uolnx) rd car[ororJlo-
xr,eHrrfl or(aBLrBaercfl rreAocrarocHo AJrfl o6rxcnenr.ra Ha6rroAareilLHbIr AaHHbrx.
flpranneuenue aS{eHra IIIrapra B rroJr.flx Hr.rar{oalacrorHblx BJIexrpocraruqecxr,Ix
Hore6aur.rft IIJIaBI{rI, IIo-BI{AI{I,IoIIy, y.rryqruaeT corJIaclle TeopeTllceCHI,IX [pO-
,$u;reft c r.ra6rro4aeLIbINII{.

1. Yruupeurre BoAopol{Itux .nlluut-t r T yp6ylenruoii uaane

1. I-L,raHo.racrorgr,re (HrI) a.rrexrpr4rrecxr{e rroJr-fl B rrJraBN{e .rIBJI.Elorcf cyfiep-
uoal.rquefr ABvx cocTaBJrfllotqux: F - Fi * F". tr4ngr,rera4yaJlbl{afl cocraBJl.srciltraa
rranpflirieHrrooTr.I [O,rIfl Fi CO3[aeTCfl I4OI{ail[I{, }IaIoAflI]-UIN{IIC'I Ha paCCTO-fiI{I4flX

P {po ot aron'Ia-I{3Jlyrlare.rr.fl (4e6aeocxuft pt4l{yc pp = 6,90 (TlN1',t' =t-2'-. 
10-d crr Arr.E rrilaallbl c rellrreparypoii 7 : 101 H fi norlqentpatluetTl 1/ :

: 1013 clr-3). Itonnerirr.rBr-raq cocraBJr.Erorqafl Fc coorBercrBy€r yrlop.EAoarerrurlM

Hoile6aTe1rr,HLIN{ ABLITIieHI4-EM, B HoTopblx trepL{oAl,lqeCHI{ IIpoI4cxoAllT paBAe-

Jrerrr{e BapflfloB rrJraaNrbr rra lracrura6ax' p ] po. flrrornocrb relrJroBor,l aneprralr

I SAecr rr AaJree trcrroJrEgyrorcfi rayccoBr,r eAr{rrr4qr,r AJrfl Bcex BeJrI(qI{rI, RpoMe AJI1IH BoJIH, uB-
r\repfeMbTx B aHrcTpeMax.

2 B hcrpo([uar.rxe no4hepuunou <ryp6yreuruocrE)) rrogtrMaror o6rrsgo raaoArluaMrlqecnyrc ryp-
6yleuruoc:rr,, r, e, 6ecnopxAotlHoe ABI4?r(eErre, B I(oropoM rracrl{I1br, r(aR lrpaBflJlo, trMeloa
Hr{rrro)ngyro Bepo.ETnocrb ABa}fiAr,r nporiru qepeg oAEy r{ Ty ,r(e ?orlny trpocrpanctsa. flfias-
Meurrar typ6ylenrrocrb rrpuxrlrrrrr,raJrbrro orJrrrqaercff or raaoAfiEaMuqecnoft teu, qro qacrr-
qrr nore6.nrotcfi or(oJro cBotrx paBHoBecuux no*oxesufi.

laao4r.ruaur.ruecnax ryp6y,rerrrHocrb BhrBbIBaer AorroJrHtrTeJrbHoe AorIJIepoBcKoe yrtrEpe-
Hrre, 1rpraqerlr npoSurr runut onpe4eJlfirorcfi pac[peAeJreHrleM HererrJloBrlx cropoctefr ut,
,o noroporl a priori trorrrfi Hnqero He rraBecrrro. flraalreunas ryp6yreurnocr], Br,rBBrBaer Ao-
rroJrlrrrreJrbrroe rrrrapr(oBcr{oe yrurrpeutre, TaK qro npo{luu ;runrft onpe4eJrfirorcff pacflpeAeJre-
Hr,reM Harrpflxrennocrefr noreft Ho.rre6arraft F". ,(.rCno;re6aurfi co c,rryvaftur,tur.r {aaauu tarze
pacfipeAeJrerr[fi xoporuo rIsBecTHbI. 
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rrJIaBrIbI BCerAa IIpeBbIIxaer rIJroTIIocrr, sHeprrrrr r(o.ne6aHrrii I]o HpafiHefi r,repe Ha
oAr.rrr ropfiAon:

rllsnnrw { 10-', F? = €3>. (3)

IIporfrl.nr, ro4opoArroft Jrr{}rrrrr Srr.(o), }rrunpeunor,i IIlI-norslrr,r, oilpeAe-
Jr.rIerc.fl (r;.rrnr1lreft pacnpe/Ie"relrr.r.E rrarp.fl;rieunocreft lV (FlFo) Hrl-uo;reft:

,\,,,,,,(a) - (n'21*1-tl{folcolrlw (LxlCt,Fo), a.: L},"lFo. (r)

34ecl 1,, - xapanrepr{afl r{arpr;rienHocrb rro,rr.E; cr,r,rr,r ocrlrr"nr.rrropots f t,
t+ U uJrapr{oltcHue rrocroflrrHrrle c,, aara6\,llrponanr,r An4epxrurl u Ba44e-
rem [81.

Iona ,Fl1 pacilpeAeJrer{Er rio xoirbrlr{apHoRcrio}{y saHo}ry
: FlF11, Fn:= 1,25.10-e ly''l.. Ilo,us 1" onrrcr,rnarorcrr, riax
pacnpeAeJrenr,reu Pe;re.s :

tYR(F.lF) : 3 (6ln)'/,(tZ FZ) exp (-3|'ii2Vi1, (5)

rae /fr : <f!Z> - cpeAr{entsaAparr,rqrroe Brraqorilre uo;r.s Htl-Ho.ne6arrr,rfi.

Pacupe4eneuue peay"rrLrrrp_vroqero Htl-no.qn F : lFi * F" I our,rcrr-
Baercfl cnepTnofi W (p, a) : I(n * IIZRr B&BlIcarleii or napal,rerpa a: l,'sl F,,:

W (fr, u): f+)''' np f arrr',, (rr)rr-t 
{".-r, 1 - +a,(F -,,), | -' \zr(, 

u

- exp 
L - + a, ff' * "1,.l) (6)

B xapanreprrorf AJrr{ ryp6y;reurnort u;raarrr,r cJryqae, Hor,tla a (1, t]lyunrtrrrx
lV ($, a), HaH IroHaBaHo s [9], r.ra rrrrrerpa.rrLrro cyqecrnenuoi,r aracrrr npaHrucecrir4
colrnaAaer c peJrceBcnofr. Wa(ttlFo). O4nano B (xtsocre))rlynHillra W(fi, a) npu-
6rlr;'riaelcfl r{ xoJrbilN'rapnoncriort Wt $):1,496ft-'i, (13 > t). B carror,r Aerre,
npr.r ap )'1. ocuonuoft nri.na4 y W (F, a) unocut ilepBoe cJraraer\roe ilol(r;rlrre-
rpaJr6110lo BrrrpairieHr{fl n (6), Horopoe r,rrreer ocrpr,ifi rrancrrrryx{ ts roar}ie u - ft.
Bocno.ur,sonaBrrrrrcrr r{eroAol{ nepeBaJra, Eaxolr{rr

w$.ul - l',4c6 lr -r- =4.- + -gl 
I '- '' fi"t, t-' Ba'p' ' t2ir,'$)a 

r"'l' P>(13>i' (7)

lparinqe Eepexo4a or HBaBrrpe.nceBcFior'o ripr,i.'ra r{ rruatsrrxoJrrrrl-\raprioBcrtonr\r
coorRercrBye,l p". ;= 2,4e,-1 , r. e. I.. =:2,4F,,.2. Ilpoarrtr;rr,rar,rpyeM goBr{o;iirrocrr, o6rra1t1,;riertrr.s rr,rrrorerr,rqecHor,i rl,]r&Buerr-
nofi ryp6y,,Ieltrlrocrl.I B coJrfleqrrBrr ncfrbrr]rFi11r, npotseArr arrc,I€rrrrlrre oTleririr,r yurr-
pelrl4fl paaflI,IqiIbIx BoAopoArurrx .,rriur.rii. lJ riaqcc:r'ne xaparireprntrx napat'rel'poB.
nJraBI,rbIBoarrrreM 1/ : 16tl ctf3, T : 10r I{. Tor.;1a no,ue IILl-no.ire6arrrir,i .1,',, 

-{< 6 CGS B coortsercrBr,rrr c (3) , a xo;rr,qlrapr{oucrioerro"rs 1,'H=0,6 CGS. izlrrea
B BI4Ay na116olee 6naronplrxrrrr,rii cJryarail, tro.loi]ir.r]r /,, : [, CGS, r'arr ulo
a :0,1 .

OcrrourrLrrr r,IexaIII,IBMoNr yrlr14perrr.rfl tsoI(opollnr,r\ ;rr,rrrr,ni B co,irrrerrrrril\ ncrrbrrrr-
Hax, I{oHr(}rpr{pyrorqr{N{ c a(t$eH'rorr lL[r'apHtt, e]titflerctr arpt[eHr ,{,on.leptr, o6yc-
,nonrenr'rr,rit HaH TeTIJIo.BI{trrr{, Tari rr }rerelrJroBr,nrrr /'[Brrifierrirfllrr,r. 81,;1err Rlraari'\"-re'
IIOJrallaTl, rITO [eTeIIJIOI]bIX ABl,rilierrflft rre'r (Ur .: 0) , r4 r,l0noLirrSo]]aTrJ B ItaaleCTIJe
xapaxrepHoro Buaqelrr{fl cr{opocrr,r i;0 1'er.rloB\rro cnopocrs (2ltTlll)'1,:= l,i).
. .l06 crr/c.

C teoperr.recnol,l Toqnrt Bpe]rrrfl nar.r6o.lree (rrpr,rt{tHo) rrrrerb AeJo c npocreri-
urefi no4opo4lrofi rr,rnueft Lo. )\tn rree cyr{}ra n (4) co4epmr.rr rrr,mrb oAiro crrarae-
Iroe, TaI{ qro lrrapr(oncnr.rfi npo(rr'r"rus Lo c ro.ruocT]rro Ao ]rHoilir.rreJrrr coBna-
Aaer c pacrpcllerrerrr,rer,r HUI-uorrefi. IU (0, a) . I4cno",rr,aya peayJrr,rarrr [9], uaxo-

o,

Wn (F), rge p :
troFiaBalro n [9],



Ar,rM Inrapr(oBcr(ylo noJlytrlr4pl,Irl y rruunw rLo,

Ar{i] : 1,59.10-3Fo= 0,95.10-2 A.

,(oureponcxafl rloJlyruupl{Ha 4r,,12) :2(ln2)'l'hnn,uolc AJIaJIT{HI'I}I Lo co-

craBJrfler 0,088 A, r. e. Ha nopflAolt trpeBblltraer IllrapxoBcltyro: Afulf,)iAlt!1,) =
= 0rll. floarolry BoaMolnuocrr o6uapymeuz.s uoneft F. no lr:zu:lttt Lcc trPeA-
CTaBJLgeTC.fl BeCr,Ma COUnUrenr,gOfi .

Ha6troAaeruafl" Jt:lt:utrt! Lo culnuo o6peueneua caMorrorJrorqeHr{eM I4 rlMeer

rroJryrtruprrHy Al,[i,bt) - 1, A (cu., uaupraMep, [10]), rrro HaMHoro trpeBbllnaer reo-
peTr4qecHr,re 3}raqeHr4fl, rrprrBe[eHHbre Bbrrrre AJrfl olTurlecHr,r TOHI(IIX upo$ulefi.
Teu ne Merree ua nepnr,rft BBrJr.flA He rrcr(Jrroqerra BoBr{o}r(Hocrb roro, qro BJlrr.sHrro
nolefi .P" upoxnrarc.E B otrTr{secnrr roHr(ofi sacrr,r'HpLI,[r,eB ua6rro4aeuofr, lrwlr,utt
L6o. O4uaxo B AeftcrBrrreirbuocrr{ Her Aarfie ranofi Boa}ro}nuocru. ,{ero B ToM, qro,
r(ax yr(aaauo Bhrrrre, tpu F ) F", =.2,4F0 pacrpeAeJleuve W (p, a) peByJIb-
rr.rpyrcqero r'orx F : I Fi + F. I repexoAr{r B xoJI}'IIMapHoBcr(oe. B reoperz-
qeoxoM upo{une xoa{{uqueHra trorJlorqe:ofi.fl AJrfl tttturtul L* npz Fo : 6CGSt
Fn :0,6 CGS rpaHr,rqa repexoAa HaxoArrrc.fl Ha paccro.flrrr{r,r or rtreurpa ilvIurrtL
AI." = 0,008 A. tr{cuonrayr BbIpa}fieHIrE (4), (7), HerpyAuo y6e4utrca, qro Ha

paccro.flIrr{.Ex or r{eurpa trunrtu Lcc A}, > AI?I. - 0,5 A, cootnercrByroql4x Ha-
6nroAaeuofi rroJryrxupr4rre, reoperrrqecrrafi npo{ralr orJlrlqaercfi or xoJlr,qMap-
KoBcnoro Jrrrrrrb Ha 0,070/0. Cne4onareJrr,Ho, AJrfl paccMatpunaeuoft :l.utttru Ln
B reoperuqecnoM upoSrure xoa$Suqueura rrorJrorqeHrrfl rrpar(rr4rlecr(I4 Her peJle-
escHoft qacrn: AouJrepoBcxa.fl I{eurpaJrr,Ira.E qacrb upo$ura HerlocpeAcrBerrHo
trepexoAr.rr B xoJrbr{Mapr(oBcr(oe KpbrJro. Taxrau o6paaou, [plrxoAr4rc.fl c cox{a-
JreHr4eM Hor{crar[poBarb, rrro rroilyqurb rau{opuaqulo o rloJr.flx F"to :l.utlmI.n
He rrpeAcraBJrfl erc.fl BoSMolr{Hr,rM.

Curyaqra crauoBrdrc.fl 6oree 6uaroupuatuofi trpr{ trepexo4e x 6oree Br,IcoHr.IM
qrrerraM (" ) 1) r{ Apyrt4M creHrpaJIbHr,IM cepr{flM BoAopoAa (o') 7), Srorvry
cuoco6crnyror cJreAyroq[e o6crosremcrsa. Bo-repnrrx, nplr yBeJIuqeul,Irr
7L yMerrbrnaroTc.fl crrJlbr ocIIr4JIJI.EropoB BoAopoAnr,rx nu}Iraft (tnn'n n-3), a npm
yBeilr4qeHr,rli lz' yueusuralorc.s BaceJrelruocrrr Nn, - B peayJrr,Tare ocra6l.sercg
a{{exr caMorrorrrorqenfi.s. Bo-srop},rx, trpra yBe4urreuvtr rL n z' pacret oruolrer{rae
ll,li,)lll,tB) reoperuqecxofi urapxoBcnoft rroJryrrrrpr{Hbr, otrpeAeJr.seuoft cpeAtruM
rroJreM xone6auufi Fo, K reoperr4rrecrofi 4oureposcxoft troJlyrxrlplrue. B nase*
crne r{JrJrlocrpauul{ [poBeAeM Hexoropble oIIeHI(rr gln lunuft c n : 7, racuols-
Byfl.re )r{e BHarreHr4.E trapaMerpov N, i, Fr, uo.

,(na nafiruauoscxofi lzuilvt L? (930 A) uonyuuru: M,{f]:0,074 A; A},lf)=
= 0,067 A; lrIfl)/l?u\D1,) = 7,7.

Ar" 6anrueponcxofi runuu H? (3970 A) uaxoguu: A},{7s,) = L,2 A; AX{f) =
= 0,29 A; lrli]llr\l) =. 4,1.

Haxoueq, io.*.raluerroscxofirr,rnrruPT(0049 A), noropaa rar(lne na6rro4aerca
r xpor,roc{epHbrx Bc[Ermxax (cu., rrarrplr]{ep, [11]), fioilyqnM: A],{il = 5r2 A;
Ax,{f,) = 0,73 A; m{1,)lal,!f) = 7,'!..

Taxuu o6paaolr, B Botrpoce o6uapyxenu.s noreft F", uo-nra,qraMoMy, uara6o,ree
trepctrenrr4BHbr c reoperraqecxofr roqr(ra Bperr4fl Jrr{Hr,r}r llaureua. }t coxareuurc,
orru uaJryqarcr B uu{paHpacnoft o6racru ctrer(rpa, rI [oaroMy coorBercrBylo-
qux ua6rroAareJrbHbrx AaHHLrx oqel{b MaJro.

flogannaroulee 6orr,roraucrso ua6ilrogenuft orrrocr4Tcrr n JrI4I{rr.s}I Barr,uepa.
O4uaHo ocrroBua-fl Macca orrax ua6nrcAareJrbl{r,rx AaHHbrx orHocrrrc.E r( Hr{BrtrrM
qJreHaM 6anrueponcnofi cepura. It coxanentrrro, ar[r rrttnutl,l ]raJlo rIpIltroAHLr AJLE
floilyqeuu.E uu{oprrlaqurr o rrJraaMennofi ryp6yJreur}rocrrr rro cJreAyron{r.rM trprd-
qIIHAM.

Bo-uepnrrx, AJr.E r{ux rnrapr(oBcr(oe yrrr4pe}rr4e (lax,le rrprr MaHcr{MaJrr,Ho
BoBMolr(rrbrx troJr.flx,Fo) ne [peBocxoAr4r AofiJrepoBcrrcro yilr,rpeuraa. HanprrMep,

34ecr r.r AaJree rroA rroJrylrrrrpr,ruort nouuilraerc.E
curuatrnori r,ruTeuclrBuocrrt Jttt,ntttl I ilaxl 2,

rroJrrrafl mlrprrrra rra ypoBlrc roJroBrllbr [raH-
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,AJr.rr Jrr,rHr,rrr FI" A),{i,) =0,15 A, ll,{f) ;=0,47 A. Hauorrnlr}r, qro AonJrepoBcr{afl
IloJIyrflr.rprrua or{eHr.rBaJracb Hai\{rd 6es yuera Hererr.rroBbrx cHopocreft u1. B 7yefi.-
crBI,ITeJIbrIocrr,I xapamTepl{afl cr{opocrb r{ererrJroBbrx qurr;rienuli u11 R&r( [or(aa6l-
salor rIa6JrIoAeHI,Ifl (cu., nanpr.ruep, Itt], trroirier auaqrrreflbuo rrpeBbrrrrarb rerr-
JroByro, uro ycyry6lrr cr.myaqr.rrc 1.

Bo-nropr,rx, roJroBHBIe 6anr,lreponcnr{e "rrr,rHr,rr.r cytr{ecrBeH}ro o6peMeHeHhl ca-
MonorJrorler.Ir,Ieu. rIoaroMy r.rx ua6rroAaerlbre rroJryulrprrHril rrpeBbrrrraror reoperr4-
rrecnr{e BHaqeHr{fl lrllJ, al{ft, rprrtseAe}rHr,re BrJrre A.rrfl orrrr.rqeoHr{ ro}rmrrx ilpo-
Su;nefi.

B-rperrux, paccrorrHrre or r{eHrpa Jrr.rrrr,rrr A1,.., na HoropoNr HBa3r4peJreescHr,rft
npo$u"nr Hoa{$urluellra trorJror{eHr{rr nepexoAr{r B riBaBr,rxoJrr,UuapxoncHrrfi, ne
rlpeBr,Imaer ua6l-lo4aeuoft non,yrr]r,rpr{rrbr no Hpafiueft rrepe AJrfl Hd, Hg, H.y
(uanplruep, 4ra IJo A1,., = 0,3 A).

TaHlrrt o6paaolr, B qeHTpaJrbnofi qacrr,r roJronHbrx 6a.nr,rreponcxr.rx nranraft ca-
I,rofiorJIor{eHr,re r4 AolJrepoBcnoe yrrrr4perrr{e tracr{]4pyror lru{oprrar{r4ro o rrJraBN{e}r-
uoft ryp6;r,,reHTHocrrr. Itpr,r;nr,a ?r{e arrrx rr,rnur,i coorBercrBylor o6tacrlr, B r(oro-
pofi pacupeAeJrelrrde DrexTprlqecxux notefi ]re cBoAr,rrcg H npocrr,rN{ rrpeAeJrr,Hr,rl{
cryqaar'r peJreeBcnor o uJru xoJrbqr{apxoBcr{oro pacnpeAeJreur.rft 4"na Bcex rxrap-
ItoBcl{r.{x Ho},rloHeHT, a r{Meer AoBoJlbHo c.uo;nurrft nlrg (6), rrro Becr,Nra BarpyA-
rIfler aHaJrr,ra r.ta6lro4ateJrbrrr,IX Aarrrrbrx.

3. Ilo4ue4er{ Henoropbre rrrorr{ npeAtsaprrreJrbHoro reoperr{qecxoro auaJrr{Ba.
fnuoteaa o rrJraaMerrrroit ryp6ynerlruocrr,r npr,rnflerreua reoperr.rr{aN,ru AJrfl o6rnc-
rleIIrlIfl ualr6o.nee Nrorqnr,rx Bcnbrrrren (Q - (rO"-1030) apr/c) 112, 731. B ueuee
il,rolqHrJx BCrrbrrrrnax H9-solHbr paBAeJTerrrr-rr BaprrAoB Nroryr He paBBr,rBarrrc.E;
ec"rrI{ ffie oI{I{ rI paBBr,IBarorcf, To r4x cpelHee none 1u B}raqr,rreJrbuo Mer{brxe [pe-
AeJrbr{oro BHaqerrr.r-fl, Aorrycnaer'roro coorrrorfleHrre[r (3). lloarolry AJr.rr Bcfrbrrtrex
rlotqHocrblo I K tO'n Epr/c noncn BJrlrglrr,rfl nnaerrerrrrofi Htl-ryp6yreurr{ocrrr
IIa yur,rpeHne 6a.nr,uepoBcnr.rx nlrrruft ilpeflcraBJr.trercq 6eutepcner{Tr4Br{btrf.

BepnelrcR x uan6o.nee rrorqHr;rrl Bcflbrltrr{a}I. Ec.rrr,r n Hr.rx paBBr4Barorc.a HtI-
tto'rrn F", To HaAelI{Ho ycralloBr.rrb rrx HaJrr,ralr,re no 6aJrr,NrepoBcnrirl JrI{Hr{flM r{oirtHo
'ToJrbno ilprr oAlloBpeil{eHHorr BbrrroJrrrerrr4r.r cJreAyroqrax yc.,'ronnft: 1) no Bcrrrrrrrxe
Ao"rIir{HLr ualyrlarbcfl Rrrcor{r4e q.rreHr,r 6arr,rrepoacxofi cepr.rlr (c n)> 9), ouruue-
cur{ rorrnr,re BrrJrorb Ao cBoero qerrrpa (^to (") < 1);2) cnopocrrr HererrrroBrrx ABrd-
irienuit u, B paccil,rarpnnaeuoit nroulnofi Bcrrrruxe He AoJrHiHa r{arrrroro npeBr,rlrarrr
ren"TroByro cmopocrr, (2kT I lll)' 1".

Tanuu o6paaonr, Baparree flcuo, rlro tror,rcx n.naalrenuofi Hrl-ryp6yreHrHocrr,r
uo 6a,utltepoBcnlrM JTIIHI{flN{ rro}r{er oR&BflTLCfl ycnertrHi,INl AaJreHo He A.rr.fl Bcex
(nycrr Aairie rrorqHr,rx) ncurrrrex. Torr,xo B Her(oropr,rx nau6oree 6naroupranr-
HLIX CIITYAI{I'I,'IX MOiITHO IIAAE'I?6C-'I HA IIOJIYAIEHI4E OAHO3HAI{HOIO PESYJIbTATA.

Flacroxqee r4ccJregoBaur,re orpaHr4rleHo r4MeBrrInurcn n ltpr,rlrcnoft acrpo{u-
sl4.recxoft o6cepnaropr,rr,r cneHrporpaN{r{aNrr,r rpex rrporoHr,rbrx Bcrrbrrrrem
{8.08 1959 r., 26.09 1963 r., 25.06 7972 r.3a6eras Brrepetr, orrrerr{M, qro Ar.n
BcrlErrlxlr 25.06 1972 r, He BbrrroJrHeHo ycJroBr,re 1: ee crenrporpaNrl,ra orpaHuqeHa
yqacrnoM AJrrrH BoJrrr 6700-3780 A u ue Moiner coAeplnarb .rrnunii: c n > 11 (a H1o
HeAoAepir(aHa) . ,(rn Bcrrr,runrr 26.09 1963 r., Kar( Blrficrrr.rJrocb, He BbrloJrHeHo
ycJroBrre 2. OHaea;rrocb, qro ro.rrr,Ro Arrfl Bcrlbrrrrxu {8.08 1959 r., ro-Br{Ar{NroMy,
il,roil{Ho roBoprrrF, o r{aAe}nuo}r rrBrrepeHrrr{ cpe[Helo HY-no.nr .F0.

1 He c.ne4yer AyMar6, rrro AorrJrepoBcnoe ylrrnperrfe Ba cqer rrerelJroBbrx cnopocteft u; vt
ilrrapr(oBcroe yrur{peur{e B rroJrfix .F" - oro ABa B3ar{Motrcnfiroqarorqrlx Mexaurl3Ma ymnpe-
nna, o6ycnooJrerruoro o4noft r,r ror'r xre nprrruoit (neHoft <a6crpanruor"r ryp6yreurnocruo>).
Iaao4r,rrarvr'nvecnafi rr rrJraaMeurrafi ryp6y;reu:ruocrr{ xapanTeptrByrorcfi rre roJrbr(o paarrbrMr{
Tr{[aNrr.I 4orffieunii, Ho rr pasrrbllru uacurta6auu. B qacrnoc?rr, AJrfi scunmequoft rrJrasMrr xa-
paxrepubre uacutra6sr ra3oArlgalrrrqecroft ryp6y.reuTrrocrr{ L > I > I c*t (l - AJrrrHa cBo-
6c4noro npo6era), r. e. [o rpaiiuert Mepe Ha qerbrpe [opEARa rrpeBr,lilaror ge6aercnuft paArryc
go - 2.1,0-a oM, .EBJrflrorquftca xapanrepurnu rllacmra6oM n,[aa,veuuor:r ryp6yJrerrrHocrr.r.
floerouy raaofllruaMuqecxar ]r rrJraBMeHEafi ryp6y,nenuroc:rr,!noo6r1e roBopfi, Moryr [re3aBu-
crrMo Apyr or Apyra cy[trecrBoBarb oAuoBpeilreurro. CoorsercrBeur.Io cuer{rpaJIr,HbIe Jrrrrr{r,r
rtoryr 6rrrr, oArroBpeMerruo yrlrrpeurr rr 3a crrer rreretrJloBbrx cnopoctert ut, 14 Ba crrer rro-
reir F".
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2. Mero4una arraJrlraa upo$ulel'r 6amueponcnlrx .nrrurri,i Bo Bcrrbrruxax

7, lrnn aHaJrr{Ba na6nrogenrafi c yuerou uoreft F" neo6xo4r.rMo zMerb coorBer-
crByro[,ue pacqerHble npo{u;ru. Pacqerrr ylpoqalorcn 6.narogap.fl ycJIoBLrm,

.Fo )> .PH. B aroM cilyqae rxrapr(oBcHuft npoSu;rr, xoe$tfuqr4e]rra rrorJrotrIeHrr.rr
B JrrrHur{ Ha r4HrerpaJrLHo cyqecrseHuoft qacru (rla Horopofi lg [/,,,,u*// (At) <
< 1,5 -- 2) rraonruo Bbrqucr.flrr uo Sopuyre (4) c peJreeBonrrru pacnpeAeJreHr{eM
no;reft Wn V) na (5).

Ouucaurae rronefi F" lromuo Hecr(oJrr,Ho AeraJrr4arrponarr,. flpu nrrnoge (5)
rrpeArroJraraJrocb, qro HrI-rore6aHrr.rr paBBr4rLr r{aorporrHo (uueror c{epuuecHyro
nraarpaMMy HanpaBJreHHocrra). O4uaxo reoperuqecfir,re rd DHcnepr{MeHraJrbuble r{c-
cJre4oBaHrr-rr rror(aBaJrr{, qro Arirarpar\rMa HarrpaBJrerrHocrrr HrI-noreft }roir{er
I4tr{erb, noo6rqe roBop-s, JIIlrrIb axcr{aJrbHylo cr,r}rrrerpr,rm. Ocsrc cuM}rerpr,rrr o6n.ruo
cJlyH{rrr HarrpaBJreHr4e ro(a rrJlr{ rfarHr.rr]roro IroJrfl, Cra.irsuo Br,rr.rrHyryro BAoJTE'

tg,
0,8

- /,2

-n a -0,5 t'gUlffo)

42 q+d

- t,J

Hpunr,rc .I-3 coorBercrBylor
CJIJqAflM OIHOMEPITOIO, [BY-
I\repHoro r.r rpexvrepr.roro (uso-
rponuoro) pc,reeBcI{rrx pacnpe-

AereHuit norcfi, WU(F")
0,4O,Z

Ptrc. l. Vnranepcamnble reoperr,rsecrue npotlr.ruu ^l (a) runuu H16, LrctrbrrrrBarorqeii rurap-
r(oBcr(oe ymrlperr.Ie HoJIJreRTrrBEr,Irrrr rroJrmlu F" eJrenrpocrarr.rqecltrrx llrl-rote6asrar"r rrJraBtrLr

oclr AuarpaMMy HarrpaBJIeHIrocrzr (nnaauognotrepnrrfi cnyuafi) Mq)fiHo orrrrcbrBarb
o[HoMepur,rM p acrtp eAeJreHr{eM Pene.s ( raycconcnram)

Wr(FlFoL) : (2ln)'/,101 exp (- F2l2F2or). (S)

Cznsno clJrlocuyrylo B[oJrb ocrr [rrarpaMMy HarrpaBJreHnocrrr (nnaaugny,r.repurrft
c.nyuaft) Molr(Ho orrrrcbrBarr, AByMepHbrM pacfipegeJrerru eM PeJrefi

Wz(FlFoz) : 2F|FB, exp (- FzlFSr). (9)

?
Sgecr r3r - 5 dF.FzWi(FlFs)lFs; i : 7, 2, 3 (naorpouuoe pacnpe[elreHrle

WR @ I F o) oor"roou u Aarree o6osHa.raerr W s (F I F u)),
Tpz na6opa yuuBepcaJrbHbrx npo{n,refi 6arrueponcHrax nrauraft ^S{j) 1a;, ; :: l, 2, 3, yrurpennbrx rroJr.fiMrt F" c pacupeAeJreurlflMrr Wi (FlF o;, aara6yrupo-

BaHbr B I14l.B HarrecrBe rlplrMepa Ha pr{c. 1 upuoegenbr pacqerubre npo{ranlr nu-
Errr4 H10 (nylrepaqua HpuBbrx coorBercrByer r,rHAercy i). B roopguuarax (lg 

^9,lg a) npo{uirz 
^S 

(a) He Jrorr{arcr Ha trpfiMyro, fiptrqeM rraxJrou r(acareJr],Hblx pac-
Ter c ylaJrerrr4eM B r(pbrJro? 6rrcrpo AocTura.E aHa.reuuft q> 2,5.B xoop4ranarax
(lg 

^9, 
a) pacqerubre rpo$u,ru rroqrrr pacrrpffMJrrrcrcr (o oco6euHocrr{ B oAHoMep-

HoM cryqae rr orrracru n 4nyuepnou).
Taxuu o6pasou, szcreHHr,rft pacqer noATBeplnAaer BarfiHoe cnoficrso npo{u-

reft 
^Sl,i) 

(cu), upegcraaaHHoe arraJrr4rr{qecxu s [7]: upo{u.nra Sll) (") cua[arot 6o-
Jree MeAJreHHo, qeM peJreeBcr(r{e upo{ranu xaxr4oft orAeJrr,Ho sesroft urrapxorcxofi-.
r(oMrroHenTbr. Ecnu crtafi peJreeBcxoro npo{lrna orAe.nruoft r(oMrloueurbr HeorJlrr-
quM or AorrJrepoBcr(oro Bar(oua lcom (Al,) oc exp t- (AMAI)'], r[e II : const,
ro uonurrfi npo{urr B peayJrr,Tare HaJro}fieur{fl rrrrapnoBcr(I,rx r(oMrIoHeHT'
ctra[aer MeAJreHHee 14 npra6rrameuuo orrrcbrBaerc.s samoHor\{ 11o1 (AX,) oc

oc qxp t- (Al,/Al,-)xl, rAe 1 :( X( 2. Ora oco6enuocrr, flBJlrercfl oAHITM r{B
trpr{BHaHoB, troBBoJr.flIoErrx orJrrrqrrrb AorrJrepoBcHoe yurrpenrae (r roM qlrcre BbI3-
BaHHoe raBogrrrraMrr.recxofi ryp6yrenrnocrrro) or rrrrapr(oBcxoro yurr4peHldfl B rro-
nrx F" HY-xore6anuft n.naaurr.
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O4uaro r.rrasHlrfi trprra,ar(, rloBBoJrflrorqr.rfi 4racnpuur,rHr,rpoBarr, AB& ;rpn3rr-
HLIX MexaHIISMa yuupeHl{f,- LIX paBJIuqHa.E SaBI,ICLINIOCTb oT HOMepa JrrrHr,rr{.
,(on,reponcnoe yrurapeHl4e AJLrI Blrconrlx qJreHoB ("] 1) flpaftrr4qecxrr He BaBr{cr,rr
oT Hol{epa JII{HI4I4' ToI[a Hafi IIITapHoBcI(oe ylxrlpeHl,Ie B IIoJrflx F" pacter 6 ruz.
Sror lrolreur no4po6uo o6cvnrAaerc.rr Hr{}r{e.

2' Itoutyptr BoAopoAHbIx rrwntrft B coJrHeqHbrx Bcrrbrrrrxax o[peAeJrrrorc.rr
ItoHltlrpeHl{ueft eS{exron .{oulepa (o6ycnonneHnoro B ocHoBHoM HereflrroBrrrfrr
,qBl4)rieHr,{flN,ru) , cauouorJroq,eHrr.rr r.r aS{exra IIIrapHa. 3ro uarln4rro rpoflBrrflercfi
na rpa{raxe BaBr.rcr{r,rocrr{ (rprrBeAeHHbrx) rroJryrurlpr{H L)\,1}'n: g (n) or HoN{epa
JITIHI{r{. O6r,r.{uo [pr{ MaJIbIx z {ynxqun g (n) y6rrnaer, Bareilf Aoorr{raer rrrlHr,rMy-
lra (nprl rz - 7 -i- 10), a npr.r 6o.nr,rurrx n (ecnn rar{rre JrrrHr,ru ua6.nro4anr,rct) uaura-
HaeT BOSpaCTaTb.

rIo.rryrulrpr,trbr roJIoBHbrx rrJreHoB 6arrueponcxofi cepr,ru coorBercrByroqr,rx
y6unarorqeit oernu {yurquu g (n) oupe4e;nflrorc-E B ocHoBHorr a{{errou,{ou;repa
rr car{ororJIoIr{eHI4eM. Ec;ru 6rr DTr{ JrI{Hr{r{ 6r,r[ra ourlrsecHr{ ToHKr{r[r{ B r{eHTpe
$ol n) <l 1), ro gnr Hr{x BHaqenfr.e g (n) 6nno 6n rocroflHnbrM. V6nsaurae SynH-
SuIr g (n) o6r,ncunerc.E TeM, uro n 4eficrBr{reJrbuocrr{ AJr.rr arux nuurafi ro(z) }1.
Boapactaur,re {yuxqulr g (rz) oauauaer oAHoBpeMeHHo, qro rrrrapnoBcnoeyturrpe-
HI4e AoMr{r{up}rer Ha[ AorrJrepoBgnr4r{ r,r rrro ro (n) { 1.

Taxlrl,r o6paaont, rJrasr.Ibriir [pI4BHaK BoB\.ro]riHo1'o B,rrr,r.rrHrrr.rr uraal,renHoit I{tI-
r;,p6y;reurnocrl,I IIa 6a.irrlreponcxr{e JrrrHrrr{ - HaJrr,rqr,re Bospacrarotr{eft sersr,r ua
rpadxrxe (rpr,rBeAeHHDrxD rroJryrxrrpr,ru g (n) . Oguaxo Dror rrpr.rBHax .sn.nserc.s ueo6-
xoAl4N,Ibrtr[, Ho He IOCTaTOqHI,I],I ycJloBl4etr. flolyrur.rpunr,r .,rr.rulrft, CoOTBeTCTByIO-
r.III{x t}o3pacrarcu1eft netrra $ynxqrru g (ru), npn6ru[ierrHo Br,rpaiflarorcfl coorHo-
IJIEHI{EM

L?,.,1, (n) : t( Al,{f.))' + 1Al,{f,r121.r,, (10)

B r(oropoM rrrrapRoBcKa.rr noJryrnr4puua AI{1,) Mo}r(er olpeAeJrflrbc.E Kan cpeAHr{M
rIoJreM HlI-xole6annir F o, rax r4 xoJrbrlMapmoBcnr.nr uoleu l's.

,{onycrr,r-u, vro .Fe { Frr. Torga uoJryrruprrtru AI{1,) MornHo rloflyqrrb uB
ta6unq 1141. trlcrrolbayrr coorlroltreurre (10), rrroxuo rro BoBpacraloqeft BerBrr
syurqura g (n) ]d.afrrv uo, Fu r{, cJreAoBareJrbrro, fioHqeHrpar{urc rrJraBMr,r ny'. Ec.rru
iloryqeHHoe aEaqeHr,re // > 3'1013cM-3, ro rrpeArroJroE(er{ue, uro Fo { F11, cra-
IIOBI{TCfl COMHIITEJIE,HbIM.

.{ouonnlrrenrnoft uponepxoft ynaaaHroro [peArloJroxreur{.fl Mo}ner cJryxtr,rrb
aHaJIIrtB xoAa rrHreHcusuocrefi B HoopAuHarax (lg /, lg (Al,)). B cnyuae, HorAa
Fo{Fu, oIITr4rlecHr,I ToHI(rre l(pbrJrr,fl iluF.uit AoirlnHbr JroE{r{TbC.E Ha np.f,Myro c Ha-
nJroHoM q B Arrarlaaoue 2 ( S < 2,5. Ecnu nte KpbrJrb.n t:,r-:r,ufr. B arr{x Hoop[r,rHa-
TaX CyqeCTBeIIEO OTI(JIOH.EIOTC.A OT IIp.EMI'IX, [pI4rIeM B AaJIOI(UX ItpbIJIb.gX HaKJIOH
racareJrbHbrx BaMerrro npeBr,ruaer Q : 2,5 (xora 6rr AJrfl Heroropr,rx nr,rnuft),
TO MOII(HO CqI{TaTb, IITO IIpeAIOJTO}fleHlre Fo { Fn I{e COOTBeTCrnyer 4efiCrBr{TeJrb-
Hocrrr. Cre[oparerbuo, BoBpacraHr{e {yunqura g (n) ofycnoBJrer{o aJrexrpocrarr{-
qecnlrMrr H9-xo.ne6aHr{.trMr{ rIJraBMbr co cpeAHr4M rroJreM Po}Fr. Taroft peayJrb-
rar oBuasar 6u ycnerxHoe o6uapyxeurre rrJraBMerlrrot-H.[ryp6yreiruocru
r moquoft cornesuofi Bcrrbrrrrxe.

Suaqenr.rs F siOtur) Molr{Ho I{eBaBr,rcrdMo oupe4eJrr4Tb, cpaBrrrrBa.E xoA rrrrrerrcrrB-
HOCrrl B r(pbrJrb.sx na6nro[aelrbrx r{ pacqeruux upo{lrtefr" turluit H6 u Bbrure (Ailfi
:lm:aut Ho, HB, H, n coornercTBrtr{ co cxaBaur{r,rM B rr. 2 paag, I (peneeecxue
upo{u.rru nw:utrit Ho, HB, Hy, paccuurauHbre z1741, He Moryr aAenBarno orrr{cbr-
Barb npbrJrr,.E Ha6Jrrogaeurrx rrauraft), Cpanueuue ygo6uo ilpoBoArrt B noopAr{rra-

rax (tg.l', Al,), r,rauep.fl.s HaHJroHbr KacareJrbrrbrx AX,u1 :(1ge)l ilHt'i I 
t,

T. e. xapafiTepHbre r{acrrlTa6br, IIa Koropblx rlHTeHcr{BHocrb B KpbrJrb.sx trfiH]dfr.
,crra[aer B e paa. B cryuae AourepoBcr(oro ymrrpeHfifi ([pr{Begerrrrbre) Har(Jrorrbr
L?,"r./?un: uol c rre AorrlnEr,r BaBncerb ot n. IIpu yuere a{Sexra lllrapxa B rrorr.Ex
Fg {yHnrun j (n) -Al,*1/},, AoJrE(Ha 6urn noapactamqeft (xan ynaaano o t7l).
I'Icuo rr, ayn B r,rp aln eurl e

A1".1 (rz) : (i\f| * Al",*;'i,, Al,c: (lg e).10; 
I 

a ltglrDl 
l{, (11)
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ITOIHIIO IIo BaBI,ICIII{gCTI,1 i (n) uaftru U6t Fp,i,3arter:r'ru rIrO SHaqeHI'Ie ui, uo'uyuerr-

;;;;; g (rz), 4o,nxruo 6urr'6oJrr,rre, ,eon s"ur"rrr{e u0, rlorryqeHlloe rro I (ru)' _IIo-
CJreAlIee BI{aqeHI{e Uo 6ttuqte H LICTI4IIIIOIIy' TaH I(aK-Ha xol{e KpI{JIbeIl [peHe6pe-

?I(eHI{e CaMOnOIJIOtrIe}II{eI[ CI(aBL]BaeTCrI B MeHblxei CTeileHIl, qel{ }Ia IIOJIyIuII-

pr{rrax.' 3. Cauolor"rroq,eHr{e Herpygrro BBecrI{ B paccllorpel{lle? crle[yn [1, 15]. r. e.

rrcxol.fl I{3 ypaBHeHIrfl

Ix: Pr, [1 - exp (- tr)l (2)

rI BBoAfl [ofroJIHr{TeJIbHoe rlpeArloflo}Iieur{e o cna6ofi 3aB]'rcl'{N{ocrra Syrrxqr'rr] r'rc-

1ocgu1a Pr, or [Jrr{nbr uonrrd f. B paruHax Droft alacro r{crloJrbsyer,Iofi npocroft }'Io-

Aeirr.{ yAaeTcfl o[HoBpeMeI{Ho yqecrb BCe TpI4 OCHOBHLIX }IexaHI'I3Ma, OnpeAe,r]flIo-

rqr,rx upo{uJrb .TILrHrrrr.

IIonyurnpuHa JrI{HLrIr or(aSbrBaercx panuoft

Llu,1, Qr) : 2l(uoL,,lc)' ln y (ro) * 1lt{1,);'l'1",
rAe

a ko): ru {In12(l + e-r0)-11}-1, A}"[i): C',,FoL,"lnc'

34eCt Cr" t -tru: ro @) - cOOrBercTBer.rHo Cpe[H.rlfl IIITapfioBCI{a.fI

IJIfl JIr{Hr,II{ IJ,, n runale qacror rd oITrurrecHafl ToJrlqa, HoropLre npI4

llialorc-E B BrIAe

Cn = Krt2, r,, (0) : Bf ,rLn: bn-l (K, B, D :const),

(13)

(14)

IIOCTO'IIIII A'I
n.) | Br,Ipa-

(1 5)

rAe ln - cl{Jra ocqr.rn.nnroPa I{,".
I-Iara6onee untepecur,rft rroNreHr B aHaJrr{3e paccMarpllBaeMoI4 rlpocroI4 }{oAeJrI{

COCTOT{T B TON,I, rITO B ee pa}IHaX MO}I{HO HOBaBI{CI{MO OnpeAeJII'ITb U0, I4CIIOJIbByfl

y6rrnaroulyro ,"rru rprioft <upunegeHrrr,rx)) noJryrxr4pr.rH S (n) u He upr'r6eraa

* urrrrrry {yuxqr,ru l^("). B ca,.noot [ene, y6lrnarcrlafl BerBt dtyuxquu g (n) co-

orBercrByer olrurrecHu roJrcrbrr\,r JrrrHr{rrM: tn(n) } 1. B erolt cryalae I43 coorHo-
ruenraft (13)-(1 5) IIMeer{

S'QL) - (4uo2lc2) [In I * ln (1,].,/].-)1, B :70-8]u*Blll2' (16)

.flcuo, rrro 770 Jrer1o Eaftru, o6pa6arrrnafl Ha6ilrogareJrbrbre AaHHbre IIo {oplty;re
g2 (ru * 1) - g' (n) : (4uo2lc2) ln (ln*1luna1lln)',n), $7)

rrocJre uero Fs r{ T0 Mo}nHo onpe[eJrurb rra alraJrr{Ba ua6nrcAaeIr,rblx troJryl[upr{H
crloMoqblo (13), (14).

Haft[euur,re BgaqeHufl to (ru) uoanoJr.Eror ran]fie rrcflpaBr{Tb Ba caMorrorJlou{e-

Hrre rr3MepeHHbre lrar(Jrourr Al,s,. trlle auanuea MoAeJIu cJleAyer' qro ecJrrr B rIeHTpe

JfilHau to}1, ro Ha ypoBH.flx rrr^*12, r^uxl4, Irr *18 ourrasecrue roJrqrr paBgbr co.-

orBercrBeHHo 'r,1":6,69,'8,1n:0,29, tJ" = 0,13. floarorrly [a?Ite-IJIfl ttusaft
cro ) I noupaJHa * AI., ,rr"p"roo*y'Ha orpe3xe [1,ou*/2, .I-rIIa*/.41,-He rIpeBrI-
*ir{ZOo/o, 

"'rorpru*a-m 
Afu.r, raauep"enuouy Ha orpeaxe [/-"*/4, '[-"*/81 , ue

rrpeBbrrxaer L0o/o, }rw flolpaBxrr He rlpeBr,ruaror norperuuocrelr rr8MepeHrrl[ Be-

JII,{III4II A},g1 IA IIOTOMY HECYIqECTBEHI{I,I.

3. Pesy.nrrarbl aHarrlrla upodruneii 6alrnepoecnnx nuriufi
B fIPOTOHIILIX BCIIbIIIIKaX

Aua.nr.raupyrorcn npo{r.rnll 6a.rrtr,repoBcr(rrx :r'truufi. B rpex uporoHHblx BcrIbIIIl-

xax. CnenrpotpaN{N[Lr Bcrlblrrrefi rroJlyqeHbr ua 6aurennrrx coJIHerI]IbIx reJrecRorlax

T{prrncroii acrposraruecroft o6cepniropuu lcT (D^l^r 
, .40 cwl2L r{, [I{crepclr.E

criexrpo"padru -i,1-0,5 A/nrnr) u lVIBCT (DlF : 22 cvl72 Nr, Arrcrrepcr4fl crlenr-
porpafua -0,70-0,35 Ahm) rpll nor{our,Il crer(rporpa{a c sllrerle.

tDororrerpnqecr(arr o6pa6orxa cilexrporpaMN{ rlpoBo,[IrJIacL, Ha perllcrpl4pylo-
ilr,el,r Mr4npo$brorrerpe M@-1r. flo.tyuerure HoI.IrypoB tsLIcoItrlx aIJreuoB cepuu Eanr.-
r{epa rrB-Ba rra.[r.rqrrfl 6o.irr,uroro r(oJrrrqecrBa ruuuit rorJIoIItreHI4.fl B cIIefiTpe Conuqa
cBflBaHo c pflAorr rpyguocreft. Ha pelucrporpaMMax olpeAeJIflJII4cr, r4HreHcItBHo-

ctra s r\,IeCtax, Cuo6o4ur,rx o:r lunrafi noIJIoLqeHI{ttl l,ilft {otorvetprauecl(I4x pa3pe-

4 vI3B. HpbrMcHoit o6cepBaropnlI, r. LXVII 97



4./0 
1

5n

/8.0s lene 
I 

ztrurun ,1

I

IIII I II ,",I,

II

Pue , 2.. <flpr.rnegeruue> troJryrfirrprr-
Hhr LL,t./ t"= s (n) 6anruepbrcirax
;llurrir H,, B IlporoEEbrx Bcnhllnfiax
18.08 1959 r. rr 26.09 I968 r.;

Puc. 3. Houryprr 6anrlreporcrr.rx
ur,rurrft-s Koopflr.rEarax lg 1, Ig (Afu)
(a) u lg I, L],, (6) 4rx uporounofi
BctrrrrtrHrr 18.08 1959 r.

2./0'4

/0 lf 5 /0 lfn

(tts) (tte) (Hr) (Hs) (Hs) (H10) (Hj1)Lgloooooto

jrn)
- t8.00 lqtg

I TIl

ilI

,u.ro**III

ill

H1u"fls1\o Hro Hil

\\;,

,\i,i,

(Hi 0

(Hs) o

(H,l o

(Hil o

(Hs) o

(Hn) 0

(Hti o

-/

0 q5 /,0 t,s ,la,i

2.

Puc. 4. <Ilpune4errrre)) EafiJtorrlr
AI"t/}, : i (n) 6atrruepoBcr(ux Jrtr-
unfi H, B rrporounrrx BctrBrlfiHax
18.08 1959 r. u 26.09 {963 r.

6 t0. $ I t0 tin
BoB - B Mecre Bcrlblrlrnri Ir B lreBoaMyqenuofi o6racrlr Soroc$epu. Sareu snt6:a-
paJlcff yqacron crenrpa BEe aMrlccuu, [o arJracy Muruapra orrpegeJr.rrJrcff ero
ypOBeHb OT I{HTOHCUBHOCTIII HeIIpepbIBHOIO CIIeKTpa, U I(OHTyp llmlJtrll Bblpa}ItaJIC.E
B e,ql{Hr4qax I4lrrencuBrrocrlr ororo yqacrHa cfier(Tpa. Yucra,s BMr,rccr4g Bclrbrrrrnrzr
rroilyqaracb"Br,rqzranraeM r4B (BoBMyqeHHoro)) KoHrypa (rroAJrorr(r(u>. Paa6poc roqer
Ha Hourypax Bce ffie troJryqaerc.fl BraqrlreJrburrft. flpz olpeAeJreHlrr.r rroJryrtrupr{rr
mraufr. atot paa6poc yqtrTblBailcfll vr Ha pwc. 2 Harrecer{br BeJrrlqtrIrbr orura6ox, sbra-
BaHHbre HeyBepeHHocTsro B rrpoBeleHr.rrr noHrypoB.

1. Bcrrrmra 6anra 3{8.08 {959 r. (p:0,47) Hasaracb a 70h14*, [ocrrlrJra
Mar{craMyMa s 10h26' I4 BaxouqrrJrnss s {lh$QInIJf. Ha6nroAeurafl Bcrrrrrxr(rd Ha
BCT Hacarrr s 10h59-. Ans trByrreur,ra nu6pana crrexrporpaMMa, roryqeHrrafl
s {{h{Bn, na xoropofi oMyr.ccfrfl B Jrr{rrr4.Ex BoAopoAa BrrAHa Ao Hrs.CneAyer noA-
qepxnyTb, qro uccreAyeMa.s ctrenTporpaMMa oruocr{Tc.fi r( rrocJreMar(cr4uantnoft
{ase rcnr,rurxu.
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.flo.nyueur,r Hourypr,r nraunfi BoAopoAa or Hu IIo Hrr.tr4s-ea rlaroii: r{HreHcIIB-

rrrocrlr r(oHrypli 6onee BbrcoHI'Ix n.r..uuit He riIccJIeAoBaJII{cL,

\Iz pnc."i, Ha r(oropoM rprrBe[eHbr BHaqeHrrfl s (n) : L)u'1J],,, AJrfl paccMar-

punaeuoft Bclrr,r[rnr{, BrrAHo, uro g (ru) cI[creMarI,IaIecHI{ Bospacraer c I.IoMepoM JIII-

L^, n (rulauaaou IIBMeHeHII.E BeJII{qI{HLI cocratsrrfleT 1,7). Cor"T acuo paa[. 2 aro

o3Harraer, qro AoMr4Hfipyer a{{eHr Illtapna, a a{{exrr,r fl,ounepa lI caMoIIorJIo-

"rt"", A,n;r ,uuHr,rii HrlH,, onoiitro n uepnortr upIa6rraxreru4l4 He yulltuuam,- (ontt

OirOV, ytlreHbl nuzre) . B npeguolorxeullll Fo{ I/u aHaJrlts saBI'IcI{M-ocr',!L't,\?)

l,hi" "in tt I-I'-H;, nprdBo[r{r n r(oHqeHrparlr,rrr aJrer(rpo}-roB 1[,= (5 t 1)'
'. 

{013 cM-3, npeesrurarorqeft o6rr.ruo orrpeAeJrfler{ble B}Iaqenlrg /y' [ame B cr{JIr,H-IjIx

Bcrrbrrxgax, ,q'o, rrpouapxrr rrpoar{aJrrrBI4pyeu xoA I,IHTeI{oI{BIIocrl{ ttu:r.ufr. Hu-Hrt
iia paccro.aHrrflx or Ilellrpa LX > A?v'7,, T' e' B oilTuqecHlr roHr(I{x HplrJrt"sx'

B ,,oopgrrrarax (lg 1, 19 (AI)) Kpr,rrrb.rl ttuuuit Hu-H, cylqecrBe1lHo orr(rlo-
H.STOTCfl OT lrpENrrrrx, rpr4seM B AaJreHr'rx Hpr'IJIb.fIX HaItulOIl HACaTeJIbIIbIX [OCTI'I-

raer (nauplrrep, ,[or Hu, Hu) aua.IeHlafi q] a (puc. 3, a). 3ro oslIaqaer' qro

B ytrrupeHlll{ .TIIIHIIII Bo[opola B [aHI{oI{ BcIIbII[fie npoflBJlfe{cn a{{ent IIItapHa,
o6ycnon.nenubrft nor.flltra Hrl-Hole6anufi .F", a ue uo.;rxuu Fv.

"Cpannunaa 
rroJryrIrI4puHr,r (cu. (7)) na-6tronaerlrlx-I{ pacserllr'Ix IPor[1q9fra 11-

,otrr* Fnr: $4 + 6)-CGS,'Foz':'(4,9 -+ 1,5) CGS, Foa: (3,9 -t- 0,6) CGS,
,cpeAHer(BaAparr,rarHa.Fr cr(opocrb (c yuerou renJroBblx rr rlerenJroBllx ABr4)r{enlrft)

,i" : 4z -t 3 xrri c." 
Ha6;uoAaBIIII{ec-fl ItoIIrypI;I trr-uuft B KoopAl4Harax(1g1, AI) ilpeAcraBJleHr,I Ha

pr,rc. 3, 6. tr4airrepeuHbre BHaqeHvni (n): Afur,/I,, npl.BeAeHr,r Ha pr4c. 4' R.wgtro,
qro npr.r nepe\oAe or H s n H11 auauenu s i (n) cr4crel,Iaruqecr(I{ BoBpactarot (6o;ree

"rerr ,4roe) . Cpanr.urnaR xo[ r,{HTeHcrlBuocrrl ua6nro4aertbrx r{-pacqetnntx upodltl-
refi rrdulrft (Hporre H5, I4cnJrlo'renuoft corJracHo n' 2 paa4. 2) , u^1x-941u For:
: (7 -r- 3) 'CGS, For: (5,2 -F 1,3) CGS, Fos: (6,5 -l- 1,6) CGS, uo:
: (24 -t- 3) Hrr/c.

TaXr.6r O6paao:rr, [Ba HeBaBIIC]aIIbIx cnoco6a r,rartepeulrfi Hrl-uo;reft 161 IIpu-
tsoA.trT I( COIJIagyrcqtlMo.tr BHaaIeHI{fl},I (n npe4elax norpeluuoCrr) 4nn oAHOMepIIorO

r{ AByMepHor.o paclpegeJreHr{fl rronefi, qro elqe paB ctsI44ereJrbcrtsyer o rlpaBl4Jrbr{oI4

r4HTep[perarlr,rr{ Ha6JrIo[&Tej]LHr,rx [aHH];Ix, Har,rny.l[lgg cotJraclre ,uocrl'{raerc-rl
AJrrr AByMepHoro paclpeAeJIelrfl.fI.

tr4ailepeuur,re BbIIrre no xoAy lroJryl[rrpr{H A},,', (n) sHarIerII'Ig Foiw u's.[o,'ryqe'
nr,r 6eS yrera CaNIoIIorJIorUenun. 3auerHoe llo3pacraHl{e Syuxqr.rra g (iz) CruAe-
TerrbcrByer o BanoHrrocrrr rar(oro uplr6.nr.rxien:lrn L\Jttr r,ralrepeuuft ne.nr.luun .Es;'

O4nano Bua.reHr're ui noly'rae'rcfl rlprr aroN{ SaBLItueIIH},IM.

llponogn aHairrra rroJryrrrr{pr,rH c yqeroil,r car{orrorJlorqeul,Ifl ilo MeroIII4He, olrr-

"rrrrroft 
n n. 3 pus[,. i, rruroAnri F oz : (5 -l t) CGS, uo : (24 -F 3) xu/c,

ro (5) : 4 -+ '1 (coornercrnyroulafl orrrr4rrecxafl roJrtqa B r\eHrpe FIo cocran.nret
to (3) : (9 -r- 2).10).'2. 

Bcnr,rruna 5anna 3 26'09 1963 r' (p : 0,97) Ilaqarlacb 3lhQQttt I4 l(ocrr{rrla
Mar(cllr'Iyrla onoJro ThtBII'U11. B t16] I{syrreHo paBBI'IrI{e crer(rpoB aroi ncnnurrr'r
Bo BBpbIBHofr r[aae, a pflA ee tillranuecnrax napaMerpoB onpeAerre-H n [17J.. Er9qg:-
HIJe rra[,rr{ [lr.a rrooJreAoBaHr,rfl cnenTporpa],Ixfrl rloJryrleuLr s 7l'1 B'" n n 7h23'l'5 UT,
T. e, oTHOCflTC_tr H IIO\{eFrTy, I(OIAa BcrlbrrrrHa AocTr.rrJra MaHcrIr[aJIbHoI'o paSBIrTI{rr.

Sur,rccr.rn B JrrrHrIfls BoAopoAa rlpor.s?rieHHa.rl, ytsepeI'IHo ua6.nroAaercfl [o Hrs, RPtg-
Hafl acr4N{Nrerprnx nr,rpaxeua cjra6o. Ilo.nyuenr,r HoI'IrypLI ttusmfr BoAopoAa ot Hn

,[o Hrs (Hporre IJr).
l["rn 6o.ree BrJoor(r4x llrnrrr? rra(rr.r]raer cHaBr,rBarbca a${exr repeHaJlo}I{eHlr.a

npbr.rrbeB. ,(o .,rnur.rr.r lJ1.,_on orcy'rorByer, Tar( Har( trporfirieHHocrb DN{IrccIroHHoro
Kpr,ura Jrr{Hrrn Iflb - 4 A, a paccroflHlre nfeil{Ay JrIrHlLgN{I{ Hr; tr FIlu cocran,nret
9,13 A.

CJre4;rs1 raHirie orrrerr.rrb. arro so BCrrrrrrrrHe 26.09 1963 r. r,rHreI-IcIrBIro cBerlr-
Jrr,rcb Jrr4Hrrr,r re"[r'rt{. Jlvnus BoAopoAa l16 6rengr,rpyero.rl c ;nunr,tefi reJrr{fl },3BBg A,
'TaH qTO ee TaR;rie cJreAyeT r.IcHJIIOrrrrrL I4s pac0r{oTpelrlt.tr.

Ilpoaua.uusupyeM ftoHrypbl .rltnttfi, IloJtyt1s11116re B MoI{e}Ir 7h18mUT. Ha
pnc. 2 [peAcraBreHa Batsr{crrrrocrb (npr,rBegerrur,IxD noJIyIxr{pIlH g (z) . Bu,qno, rtro
,{ynHqr.rn g (ra) y6unaer npr.r B ( iz q- 10 r,r Boapacraer uprl 10 --( r, --( 15 (Arta-
;[a3orr r4srreHeHr,rrr Be"rrr.rqr4Hbr g (n) coctaBJr.frer 1,6). Ha Bospacraloqeft nernn
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Prrc.5. To lfie, qro Ha puc.3, rro JIJIE rrpo-
rouuoli Bcrrburrmrr 26.09 J963 r.

tfynHqulr g (n) 4onunupyer a{cpexr lllrapma, a a{{exrrr ,[,on.,repa rr ca]Ioror.ro-

yqecrl rorIL,Ho e${exr llltapxa B (xoJrbl{r\rapr(oBcr{rrx) rroJr.Ex Fi, ro I,I3 Beflllqn}r
A)'1,(n) [rfl n: 12 +- 15 cne4yer N : (2,3 -]- 0,8).{013 c\r-3.,("ua nponepxr,r
aHaJrr4ar4poBaJrcrr xo[ r4l-rreHc],rBHocrr{ B nprrr.rrrrflx JrrrHr;rfi H4 - I-I1b B r(oop[r.rHarax
(ig1, lg (AX)). Itax nuguo r.ra prrc. 5, o, Hpu.urfl.rrr.rHr.rfi cyqecrBeHHo orr(JroH.flror-
c.rr or rrp.rrl{r,rx, rpuqeru B Aarrexr{x npr,rJrr,flx Har{.{orr HacarerrE,Hrrx(d(lg I)ld(lgAfu))
Aocrr{raer (uaupnuep, [Jr.fl H4, Hu, Hu, I-I8, H10, FIrl) BHarreHlrfi c1 :=4 -- 5.
Cre[orarenr,Ho, trr B arofi BcrlblrxKe B yrxrrpeHr{rr nr,rnr.rii: BoAopo4a Bepo-rrrrro rrpo-
rBJr.Eerc.rl a{{enr Illtapxa, o6ycnonnenurrii no.rrsutr F", a }re 11. Cpaeur,rnaa uo-
Jryrxr{pr{Hr,r (cu. (7)) na6nrogaer,rbrx r{ pacqer}rrrx npoSr"nefi, HaxoArrilr Fot:
: ({3 -t- 7) CGS, Foz: (3,6 -t- 0,9) CGS, For: (3,0 -l- 0,7) CGS; uo:
: (56 -+ 2) xvlc.

Fla6rroqeuubre Hor{r-vpbr fiu:ntrfi. B noopArrrrarax (lg 1, A},) rpeAcraBrreHrJ Hfl
pr,rc. 5, 6. Saswc\tuocrb (npr.rBeAeHHr,rxD rraH.rroHoB i (n) upeacraB.rreHa uapuc. 4.
flpu uepexo4e ot I-Io x lllu aua.rerunn j (n) BoBpacraror 6onee qelr BABoe. Cpanuu-
Bafl xoA r{HTeHcr[BHo0TI,I Ha6JIroAae]Iblx u pacarerHr,rx upo{u.rrerli nr.rHr,rfi (Hpoue
FIa ra Hr, ucrJrroaraei\'rrrx corJracHo n.2 paa4. 2). rraxoAr{r,r For: (7 _f g) CCS,
Foz: (3,8-t-0,7) CGS, Foa:(4,2-r 2,0) CGS, uo-(42 -FG) Hu/c. Tannrr
o6paaoM, rr !,[rrr arofi Bcnr,IU]tI,I ABa HeaaBr,rcr.lNrbrx cnoco6a r,ralrepenrrli HtI-nonezi
lei npuBo[frT K corJracy]oilIr4il{c.E sHarreHrr.Err (n upe4e;nax [orperxHocrr,r), npr.rueu
BHoBE, HauJlyqlllee COIJIacI{e AoCrI'lIaerO.a AJIfl AByNIepHoIo pacnpeAe.ileHI{.E noJIeIl.

Vser cal{otrorJrorqeur4.E rro l,reroAtrrxe, oulrcanuoft n n. 3 pazg. 2, Aaer
Foz: (3 + 1) CGS, uo : Q7 -]_ g) xu/c, r0 (10) : 7 -+ 0,7 (uerry coorBercr-
Byer r0 (3) : (3 !2).102). flocreAHre BHaqertun For, u0 corrracyrcrcfl c rrorry-
rreHHr,rMu nr,rrue (n rrpeAeJrax uorperunocrra) .

Xdrr ne orl,rcblBaeM aHaJILIB 6a;rrrueporcxrrx Jrr{Hr.rfi s 6oflee roagulrfi MoNreHT
7n23ry5 UT scubuxru 26.09 1963 r., rocr(orrr,fiy oH rpr,rBo[r,rr H aHa,rrorr4arHbrM Ka-
rrecrB eHrrbIM BrIB oAaM u 6nlr annlr r{o Jrr,rqecrB eHHr;rr[ p e ByJrbrara]I.

3. Bcuuruxa 6anna 28 25.06 lg72 r. (p =.' 0,34) Hasaracb s {hggm rr BaxoHrrrr-
Jlacb B 5li43m UT. Ha clerrporpalrMax Br{[Ho Hecxo.rrbxo BcrbruesHbrx yBJroB
c npor.frlr{eHHr,rMr,r Hpr,rilb.sMu. B Jrr4Hl4.trx H*, H0 oseHb cI4Jr},Ho BbrparfieHa ltpacHa.fl
acrlMllerpl{.rl, noropa.fl cyqecrBeHHo yMeubrxaerc.tr B 6o,ree Br,rcoHr.rx Jrr{rrr.r.flx
6arrr,reponcxoft cepr,rr,r. O6pa6orauo ABe clenrporpar{Mbr, orHoc.flrqr{ec.fl r( MoNreH-
ry r\,raHcr4MaJrbHoro pasBrrrrrfl BcrrbrrrrHr{: dhN,{n y Ln$[n. flolyuenrr r{oHrypbr
Jrr.rHr4ft Hr-Hn. Jlunlrs H1o uaxograrcg n o6racrr,r r{eAoAepir{ex.

HaH yxaar,IBaJIocb B paBA. 1, r.ra-aa orcyrcrBr{.rr ts crrexTporpa}r}rax Bcrrbrrrnra
25.06 1972 r. 6anr,uepoBcr{rrx rrI{HI,Ifi c n > 9 uer crrucJra rrpoBoArrrb AeraJrr,rrbrft
aHaJrI4S l4MeIoquxc.fl nuur.rft. Orlrerr.rlr Jrullb, sro BaBI4cI4r,rocTb (rlpr,rBeAeEHbrx)>
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floJ]yrrrr{prrH g (n) r,Iueer r{I4HLItlIyr{ rrprr n: 6. OAnaHo Boapacraloqafl BerBE

6vuxur.ru g (ii) rrarrrr HarIealeua: rISI[eHeHLIe BerlarrrlHhl g (z) rla er:oft nerslr He

,p.oor-u."r )f1-S096. HauetuBrlreecfr Boapacral{I{e $yuxquu g (n) uomet 6r,rrr,

o6r,gcneuo fiar( BJrr{rrHlderr xoJrbrlr\rapxoBcr(I4x noneft [pr{ Ho}Iqe}ITpaIIIrIr r4o}roB

1y : (3,0 -F 1,6) .1013 clr-3, ran rr BJrI{flHI{eM uoleft I-Irl-none6anuft c Fo:
: (2 - 4) CGS.

4. B saHrroareHue paaAeJra cpaBHr{}r flapaMerpbr, [oryareHnlle ,qJr.tr paBI{Lrx

Bcrrbrrrren. Bo scnbrurne tS.OS 1959 r., [o-BI{Ar{l\{oNIy, cytqeorBoBaJII4 lftl-nons
c F o - 5 CGS. tr4cnolsayr aro BlrarreHr{e Fn, }roxiuo-o-ItreHI,ITb L{crI,IHHyIo HorIqe}IT-
puqrro uolroB (cne4yn [7] ,, yrrruruao (3]): 6'1012 cY-B 1{ry <-3'10'i lU].
To"lu [J]fl xoJrr,{MapHoBcKoro uotn /s K 1o HaxoAI'I}'I: 0,4 CGS d rn < 1 CGS'

1[ns atoit BgrrrJrlrr4 xapanTepr{br cpaBHr,rreJrr,no cna6r,re HererlJroBr,Ie ABrlE{eIrI{fi'\il 
- 20 xrr/c) r orrroonrerlso ue6orrrurafl onrl{qecra-rl roJrtqa r lr,rulrlr H,

(ro - 10').
Arg BCII6ITIIHI{ 26.09 {963 r. ecrb He(oroprle ocHoBa,HI,IfI Cql'Irarb,'I1ro s uerl

or;rJrrr paaBrtru Htl-ro;rfl F6 - 3 CGS' 3ro [aer gr^r- N oqeHr(y 3'1^0T 9U: {
< // < '1018 cM-3. ,[,nn xonlqMapr(oBcr(oro rIoJLfi /u K /e rIoJI]aII{M: 0,3 CGS 

-({ FH < 0,6 CGS. ,(nn crofi n.cnr,rurxrr xapar(repur,r 6o,nee TII.ITeHCI{BHIIe rlererl-
,riu* A-BlrffieHr4f (ut - 40 xrr/c) u 6onr,ura.s orlTl{qecr(afl ToJIUIa n ;nrauralr H6r.

Vxagannr,re Br.rarleHr{.a Fn cootnercrBylor s o6eux Bcrlblrttxax AoBoJIr,Ho BbrcoKo-

Iry orHor[eHlaro frJrorHocrr4 aHeprr4u HrI-uo,reft H u,nornocrl,I Te[JroBoft eneprutl

rrJraaMr,r: F'zol\nkTN > 0,02,
Orlreruu, rrro aHaJrr{B 6a,;rr,lreporcnr,rx HoIlTypoB [aJI TaH]He I{eI(oropble oc-

HoBaHlrff rroJrararb, .rro HtI-nolrr, nepoarHo, MoIJIII IlIIerr cnJrIocHyryIo (unY-

uepnyro) Ar,rarparvrr,ry HanpaBJreuHocru. Ec.nu aror cyry6o [peABapllrerrur,rii pe-

sy"qbrar rroArBepAr{rcfl rrpr,r aHaJrrlae r{oBblx ua6,lrroAeulrfi, to ou 6y4et noppeJILI-

poBarb c peByJrbrarar[r,r cneHrpocHofll{rrecHux uccnegoraur,lit la6op_aropur,rx
r{r,rrryJrbcHblx paBpflAoB ItB, 19], n xoropor* 6lr.lu o6-uapy]I{eHLr uonq HtI-xole-
6auufi c auanor[suoft guarpauinoft naupanJresuocrra 1.

Brrro4tr

Tol6xo [l.s oAuoft lra Tpex trporoHH]rrx BcrIbIIrIeH, npoaHaJIr{SI4poBaHHbIx BLI-

rrre, Molr{Ho roBopr{rr, o Ha[e]r{HoM o6uapyrxeur{r{ u r{Br{epeHr{I,I EJrexrpl4qecnl,rx no-
neit F", o6yc;ron;reuHr,Ix H9-BoJIHaI{LI paBAeJIeHIlfl aap.fl[on II^JIaBMbI (peur, raqet

o r.rrir*""18.08 lg59 r.). ,(ra gpyrofi Bcrrbrrrrxr4 (26.09 1963 r.) xorfl tr{ cyqe-
crByer 6ontrua.s Bepo.rrruocrrr Toro, qro 6alrlrepoBcxrre Jrllur{trr ucrrbrrblBaJII,t

unirn " 
roreft F., uonuofi yBepeHHocrI,I B eroM Bce H{e net. 3ro cBfl3aHo, Bo-

rrepBr,rx, c 6oree rrurelrcr{Brrbrrvrtr{, qeM Bo Bcrlblrrlxe tB.0B 1959 r.1 HererIJIoBrrIMl[

[Brr]fieHr4.ENrr{, r(oropr;re rracxr.rpylor npo-rIBJIeHr{n er}{erta IIItapra (uapyrueno y_c-

,onr" 2 paag. 1),- Bo-nroprrx, <npuee[e]rHr,re) noJryrrrr4pr,rHr,r .nraurnft H4 - FIg

B eroft sinrturre He coorBercrBylor nJIaBHol\Iy xogy rpatpraxa g (n) Ar.s nranraft

H8 - H1u (xota oro x{o}rtuo o6,r,rcur.rrr, HarrpurMep, TeM, arro BbrcoRr.re I,r IrlIBrtlre
,oa"u, 6a.trl,lteponcnofi ceprau u3[yrlalorc.s r'la o6nacrefi' orJrualamrlrdxcfl rro rfusu-
qecr(r4r,I yc;ronuxu),

Harouer{, n rperteft upotonuofi BcIIbIIxHe (25.06 L972r.) ua6lrogarelr,urtx
AalrHbrx flBIlo HeAocraroquo [Jr.a Haxor'o-lu6o oAHoBHarIHoIo peayJrbrara (uapy-
111eHo ycJroBue t paa4. 1), uo ra rrMerorqrrec.rr AaHHbre He rlporrrBopesar npeArIoJIoH{e-

Hr{ro o rurapr(oBcr(or{ yrrrupeHlrr{ rIoJIfl Mr{ HtI-xo,lre6auufr ,

B crere rex rpyArrocrefi, Horopr,re 6rrlz yr(aBalrr,r n pasg. 1, no [peABapI,I-

TeJrE,IlbrM TeopeTI4qecHI'IM oIIeHHaM IIoJIyaIeHHbIe pe3yJrbTaTbI IIoI{cI(a u'naeMeuuoft

Hr{-ryp6y.nenTuocrr{ n xporrocSepHbrx Bcrlbrlxxax Mo}r{}Io, no-Br4AI{rIorIy' cqLI-

TaTF, CKOpee olrTr{rrr4cTr{secHl,rMll, qeM ileccI,IMIltcTI4qecHI4Mr,I. Stlr peSyJrbTaTbLIB-

Jr.sISTC.E JTI4IIIb IIpeABapI4TeJIbHLIMu. ,(,rn oXonuaTeJII;HoIo pelxeHu.g Bonpoca
Hylr{Hr,r HoBbIe Ha6ilroAeurlfl cnefiTpoB l\{orIIHLIx BcrIbIIIreH r4 r4x rlocJIeAyrotrIr4fi aHa-

JrrrB rlo onrncanuofi N{eroAr,IHe.
Antopm BecbMa rrprrauareJrbnu A. B. CenepnoMy Ba [oJreauoe o6cyx4enue.

Hox6pr 1980 r.

r H ar nasecrHo' trMrlyJrr,cllble paBpxAlr II3AaBIra [clloJrr'3oBaJrtrcL
poBaHlrrr coJrlleqrrblx ncnuuren [20].

n ra6oparopuorr r{oAeJI}l-
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v,4r( 52i'75le8

corIocTAB JIEHTIE H"-AI{TtrTBHOCTpI
C MIII(POBO.IIHOBbIIUII BCIJIECI(AMI4 6 mtoJlfl 1974 r.

A. H. Ea6uu, JI. I. I(apraurona

. C qerr,ro o6napyxenraruIcrotlrrlrr(oB rrrvlrryJrr,clrbrx BcrIJIecnoB MrIr(poBoJIHoBoro uBryqeEEE
(ru: 1,9 cm), Ha6lrrogaBltrrxcfl 6.07 1974 r. B orcyrcrBrre RpyrrHBrx Bcrrbrtrrex n axrusuori o6-
;factr C,( M 96, npone4ena {orolretprrfl yBJroB (proxxylon B Jrr.rurrrr Ho u ux cBeroBlre Rpr.rBbre

cotrocTaBJrerlbr c xoAoM MultpoBoJrHoBoro r{SJryqeHrr.E BocbMrr l4ilrrryJrbcHbrx BcrrJrecr(oB,
tr49 conocrasrellr{.a cJreAyer, rlro c trMtryJrr,cuofi SAaoft fia)fiAoro rra BocbMr{ BcrrJrecnoB coB-.

rlaAaror rlo BpeMeHIr trMrlyJlbcrrhro troEpqaErrfl ne6onr,urofi crrcreMbr Stonxy.nturrx y3eJrr(oB
(-5 x 10") n ruge AByx rlefloqen, cABr{HyrBrx Apyr oruocrrreJrbto Apyra tr coeArrueurrr,rx ctr-
ctetrofl EereJIL. O4ra ua qetroqeR TecHo rrprrMhrr(aer fi fiApy r(pyflrroro rrflrHa, Apyrarr pacrroJro-
,{erra B o6ractr uarrurrEoro troJIfl IrporuBononoxuofi rroJrEpEocr?r, Hpolre ulrnynbcHoro [orp-
qallr.fi B Aaunoft ctrcreMe BtrAIra rr MeAneEEaE cocraBJrfirorqaE, Mar(cr{MyM motopoft cABIlHyr tro
BpeMeHE B CTOpOIIy saTyxarruE Epr(OcTtr.

Bo rpenta MtrI(poBoJlrroBbrx Bctrrecnob ua6nro4arorcr rarure c[Hxporrgbre rro.Eprrarrran $lon-
nyJIoB u B Apyrl{x qacrffx ar(rtrBlrofr o6racT[, B trepByro oqepeAb B Mecrax co cnorruoft nonSr-
rypaqueft MarHETHbrx troJleft, IrEorAa oxBa?ElBalorq[e trpaRTl4qecl{tr Bcro aKTrrBEyro. o6[acr6,
oArraao oun qaqe Bcero Eo trMeror trMtryJrbcuoro xapar(repa. Czrxponnoe BoBpacrar{rre .Epr(ocrq
(p.uornyron orMeqaerc.E tr B Apyrre MoMeurrr BpeMerrr.

oN A CORRELATION BETWEEN Hcr-ACTMTy AND MICROWAVE BURSTS
IN JULY 6, L974,by A. N. Babin, L.G. Kartashoua.-'Io detect the sources of impulsive
microwave bursts (I: 1.9 cm) observed in the active region McMath 13043 in the absence of
large flares, the photometry of Ho-plage lftots has be.en carried out and their light curves
were compared with the behaviour of microwave radiation of eight bursts.

The comparison shows that there is a good time coincidence between impulsive phase
of every radio burst and impulsive Ho-brightening of a small system of plage knots (- 5 y
X 10") that string together into two sheared chains connected by a loop system. One chain
is closely adjucent to the-umbra of a large sunspot, the other is located in the region of oppo-
site magnetic polarity. In addition to the impulsive brightening, this system has a slow com-
ponent rvhose maximum is shifted in time to the intensity fading,
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During the microrvavc bursts the synchronous intensity increascs oI plagcs arc also ob-
served in other parts oll the activc region (rnainly in thc placcs l,ith corlrplex rnagnctic field
colfiguration). In some cases the brightenings occrlpy practically the s'holc active rcgion,
but rnostly thcy do not bcar an impulsive charactcr. Synchronous intelsity iucrcases ol pla-
ges carr he oJ:served in other motncnts, too.

EuIe nepnrre pa6orr,r, BbrrroJrrreHHbre B }tprJl\'Icfiofi acrpo{r.ralr.recHofi o6cepBa-
TopIrL{ Ir 50-x roAax, roxasaJllr cBgsb IrecraltrLroHapnr,Ix tIBJre}II'II':i Ha Conuqe c
BCrrJrecHaMr4 paAr{or4SJryrr e]r.trs l1 , 2).

Corracno coBpeMer-rHlrrr npegcraBJreHr,Iflr,I BcrlJrecHI,I ?IiecrHol'o peHTreI'IoBcnoro
II III{KpOBOJIHoBOI'0 uBIyaIeHLLs BbISbIBaIOrC.s HeTeIIJI0BLIT'II4 SIJeHrpOHaI{I{ [3]. NIe-

IaHr{3N,I yCHOpeHr{A }reTenJIOBbrX SJreKTpOHOB, trfecTa I{X BOSHII}iHOBeHl{-fl B ar(TI{B-
noft o6.nac,u.r ocrarorc.rr o[Hoft r,ra Ba]r{Heia:urdx HepelIeHHr,Ix npo6ileNl coJIIre{}Ir,IK
sclrbrrrrex, P.FrAor,r anropoB rrpotsogr{Jrocr) cpaBHeHrle IIo- ra MI,IHpotsoJIHoRoro I,rBJry-
qeHl,rfl B Tearerrr4e r{MlyrrlcHoft {aer,r coJrHerrHLIx Ilcrrl,IltleH, a ran]Iie oolocraBJIeIrI,Ie
Ho-ua6;rtogeHl4fi c lrMrlyJrbcHbrl{r{ peHTreHolrcxrrn{Lr BcllJrecxarrr4, }toropbte xopo-
uo HoppeJrr.rpyror c x,rl4npoBoJrI{oBbIr,I I{BryaIeHIreM t4-71. Eu.rro uafiAeHo BpeMeE-
u6e coorsercrBr.re BHeBaIrHr,rx rorreargbrx Ho-noapuauutYt c utttty,'rhcHoir rfaaoft
peuTrer.roBcnoro [BryqeHr,r,rr. B [6] noxaeano, qro BHeBauHoe oqeHL (:u.rrbFloe yBe-
Jrl,rqeHr.{e .flpnocrrd B Jrtr{rrr4r,r Ho oguoro r{Jrrr HecxoJrr,nI4x )?BeJt ttoB tlnJrflero,il orITI4-
qecxr.rM r(oMrIoHeHToNr rar{rryJrbcHofi {lasu Bcrrbrrrrxl{, xapal{reprIB)'Iorqefic.ErIpe}I{Ae
Bcero peHTfeHoBcKI,lN{ I,r t{r{HpoBoJrr{oBbll\I BCTIJIeCHaT{r4. Talr H{e O[]4CaHbl O0ITOB-

r'lr,re oco6egHocrr4 srrrx yseJrnoB.
flpu conocraBJreHr{r{ olr[arecxr,rx Ha6rroAeHufi 6olrurrax BCr]br[IeH c N,r]4ltpo-

BOJIHOBbIMI{ BCIIJIeCI(aMI4 I(apTI4Ha CB.fISLI SaI,ILIBaeTorl CJIO}I{HOCTI,IO I{ MHOIOO6pa-
3trre},r aKTr{BHr,rx IIpoqeccoB, npor4cxoAflIrlr4x B Tar(rrx .ar]Jrerll4fIx. floaronty AJr.fl I43y-
qeHrd.fl cBflBlr Ho- u rlrr{KpoBoJrHoBoro r4BJryaIeHI4rI HaMII 6r,Iil RbI6paH nepuo,4 pag-
Blrrus anrlrsuoft o6.nacrr,r J\! 96 uo <Co,nne.rHblM AaHHrIM) (Nicil{ath 13043) 6.07
797 4 t ,, HorAa orcyrcrBoBa,rru 60flblrtre Bcrrbrrrrnrl, Iro ]Ia6JrIoAaJIc.s prr4 rrMnyJlbc-
Hr,lX BCITJTeCHOB B pa[r4oArranaSOHe. fIpIr SToM lvrbr r4crloJrE,soBa;rn Ho-Sra.ultpo-
IpaMlrbr, Bt4 SyaJrbHble l{Bi\repeHllE IIaIHIITHLTX IIOJreft I4 SaIIIrCll paAr{OIISJIyqeHlI.s
na l, : 1,9 cm.

l. Ha6uro4euua

Becr ua6;rrcAareJrbubrfi r,rarepr4aJr rroJryqeH r I{prrucxofi acrpo{uau.lecxoft o6-
cepBaroprrra. Ourr.recr]4e Ha6Jrrogeuus 06.07 7974 r. npoBoAIrJIIrcb Ha fiopoHo-
rp;6e HI-l c Ho-{r,ur,rpoM (XailrreD (AI -: 0,5 A) B ocHoBHoI\I B qeHrpe .nvnurl
IJo i pe4xlrM1a B;IxoAaMu n rpr,r.no uo -]-1 A u71u B y31or{ yqacr1e HenpepbrBnoro
cntHrpa y l" 6076 A IB]. C,rerma anrr4Buor:i o6racrr4 BeJracb c qacrotoft 2 Ha4pal

/ulru uouua HerrpepbrBlrs s QdhQQrn Ao 13h00'ttUT. C 04n00'n gs 07li)0u.' r4croJlr,soBa-

"lracb crtcreMa, crpo.srqafl lrBo6palneHl,Ie Coluqa Al4ar'Ierporl Do: 12 clt tt
larctrIarr paBperxeHr,re - 1", B ocraJrr,Hoe BpelLFI Qln)$n - 13h00il1 nprlr'IeHxJlacL

- 
Pa[r.rona6lrIoAeHu-E Ha BoJ]Hax 1,9;2,5 ra 3,5 cu [9, 10] oAHoBpeMeHIro BeJlr{cb

ta PT-22 cJre)fieHl{eM Ba [aHHoft anrunHoft o6nacrsro HenpepLIBHo c 05 Ao 15h

UT. ,(uarpaMMa HanpaBileHHocrrr reJrecnorla cocraBJl.fler onoJro 4',5 ua 1,9 cu
I4 6JU4Bxa i pasrtrepalr aHrunuofi o6nacrra. If aBoAHa paAl4oreJlecxoua rla o6.lractr
ocy[trecrBJrflJrac], ro Mamorril,ryMy r{HreHcrrBHocrra, C lleJrbro o6uapy;,rieru,Ifl cJIa6blx

Srrcrryaquft n paglroraaryqeur4u qacrb crrrrraJra or Corur{a KorlrreHcrrpoBaJracr,
CI4THaJIOM OT IIIyMOBOIO reHepaTopa, qTo IIoSBoJr.flJro BecTI{ paALIOBanI4Cb npl4 On-

Tr,rr\{alrluofi qyBcrBllreilbl'Iocrl4. Illlrprarla rxyMoBoft [opo?fir{I'I Ha BoJIHe 1,9 cr'r.

He rrpeBbrrxaJra 0,8% or yponus auresnofi reMrreparypbr (ciloHofiHoro) ColHrJa.
flouio6nee cBeAeHI4.fl? r(acarcql4ecs Ha6ilroAeHl4fi Ha PT-22, rpI.IBeAeHLr B [9,
10J. BraayaJrbHbre r,raMepeHr,rf Hanpfl)r{eHHocrefi MarurrrHblx noJreft n.sreH ocy-
trIecrBJr.rrJrr4cb Ira reJlecxorle ECT-2.

2. Xapaxrepr{cruxa ar{rrrBuoii odilacru

FIa puc. 1, a npunegeua Baprrconna rrrreH c yKaBaHIreM fioJrlpHocrefi I,Ix Mar-
Hr.rTHr,rx troJreft. Ila nero BI{AHo, qro B xBoCToBofi saoTu rpynnbr Ha6JrloAaercrl
6-xou$urypaqr.rr. fIpeArloJrarafl , qro BoJror(oHHa.E crpyr(rypa opI4eHrr{poBalla
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Puc,2, f(ua rpr,ruepa cy6BcrLrue( B o6Jrir0rrr ),3JioB 7 r'r l? (c"nena - Ao Bclrrrllriri, crrpaBa -Bo Bperlrt ncnr,rruni.r)

o - Bcrrbrrrrra 06h24m, 6 - Bclbrlrfia 07h01m UT

Trpfi6fiMBLrse.IlbHo BAoJrb crrJroBrix ilrtHfifr. Marurlrlroro noJrfl [11, 121, urr Br4,qrlM
rIoArBepffi[eHl{e cJro}r{Hocrrr Haprr4HEr },rarurdrrroro rroJr.tr B anTrrBHoii o6nacru rax-
?r{e Ha Ho-Sunrtporpa}rMe (plrc. 1, 6). Cxe,r,rarr{qecxoe rdao6pax(eHr,re Ha-crpyn-
Typbr AaEo Ha prrc. 1, a. Ouo orpaE{aer Ao HeKoropoft creuenr,r r,rarElrrHbre cBtr1:6
IIerr{Ay oCIIOBHLIMTa IIErHaMrd ra nar,r6o.nee flpltl{Mr{ yBJraMr{ $nOXXynOn no BCefi
axtrasHofi o6;ractra, Ha6ilIo[aBruuecfl B Te rrJrrr r{Hbre MoMerrrbr BpeMeHu. Jlu:uwg,
paSAeJra rroJr.frpHocrefi ua puc. 1, a upone4eHa c yqeroM crpyr(rypbr [[o-noroxoueq.
flo creueura cJlolr{Hocrrr lrarulrrnofi xon$r,rrypaqr.ru anTr{Br{aq o6.nacrr, Mo}Her 6r,rrb
paB4eJreHa Ha qerr,rpe aouu (1 - IV). B eose 1- xsocroBoro rr.ErHa -yBrrbr$loHxynor Ha[6oree cJro]r(Ho cBraaHr,r Me]r{Ay co6oft. Hexoropue r4B Hr{x coe-
ArrH.flrorc.rr cr4creMal,rr4 BoJroI(oHerI c AByM.tr-TpeM.rr ApyrrrMrr yBJrarrr4 (cu., uarpu-
Mep,yaJrr,r4,7,2,12).Bcpaepnoirqacrr4axrrrBHofio6racrrd(eoua11) crpynrypa
BaMerHo npoqe (aa racxrroueHrreM yBJroB 18, 19). O6nacm Jrr4Aepa (aona J.I/)
xapar(reptr3yerc.s erqe 6oree upocr:ofi Hon{urypaquefi MarHr4rHoro rroJrfl. To x'e
caMoe Molr(Ho cnasarb rr o crpyrrype n paftoue ycrrJreHHoft xpouocSepuoft cerxrr
(aoua .I7) na rorxuoft oxpar4He arrrsuofi o6nacrra.

3. Ilo-axruBnocrb rr pagrrorroJryqeuue

B reseurte 4-7 .07 axrrzBuafl o6nact [ara 6orbrxoe HoJrr,rqecrBo Bcrrbrrrreft;
B ToM qrrcJre HecI(oJIr,Ro BcrlbrlrreK 6au.na 2, HaH rd cJreAoBaJro olr{rr,qarb, 6o,nee
npyrrHrre Bctrbrrrrxx pasBIrBaJrrrcb B BoHe 1. B pafione 6-xon{urypaquu gryx6a,r;rr-
Ha.fi Bcrl6lrurra04.07 1974r. AaJIa eMr4cclrro s 6eilol,r cnere [{3]. 6.07 rarxre rporrBo-
rrrJra BCrIbIIrrxa 6anna 2t (11.06-13.00 UT), o4nano ara Bcrrbrrrrxa 1r cBflBarrrrbre
c neft co6r,rrrrfl B paArroArrarraaorre BAecr, He paccMarpuBarorcfl. Hpoue Hee? B aft-
tusuoft o6nactr.r ua6rrogaracb qerrafl ceprr.fi rrMrryJrbcubrx cy6nCnrrurer. Eonr-
ma.E rracrb I{x (cnr,rme qecnru) orJrr4qaJrr4cr, rr,rcoxoft roMoJrorrdqHocrr,ro. Pacr.ro-
JIaTaJII{cb .arr,r cy6ncnblrlrHr.r B cropoue or Mecr paBropaHrrfr npy[Hbrx BcrrbrrtreH

Ga puc. 7, e on:u o6oana.renr,r nonaepaur.r 1 u 2l ra g.,iurracr HecxoJrrrno M[Hyr.
flna nprauepa cy6ncnrrruen rrB erofi cepran flor(aaarrrr Ha puc. 2, a,6.
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Orrtr.rure.nruoii ueprofi paAr,ror,rB.lryrrelrr,rr{ Aarrr{ort aH.rr.rnuor,1 o6.rracrr.r 6.07
tlBlrtrercfr Ha.III,IqIre 6o.rrr,ruoro ql,rc,Ira BecLrra cxoAHLIx rreiliAy co6ofi. I{t,I[)rJIbcHbIx
N[LrHpoBoJ]HoBi,Ir BCIrJrecI(oB pa3iIl,Isnofi I,IHreHCI4BHocrrr [9, 10]. Bcunecxu r{Hor-
Aa rlaqlrHa.[l.rcs 5ea 3ar{erHol'o [peABCIrJrecrioBoro floflpqarrrrfl, xapar{Tepr.rBoBa-
JII4Cb npI,IN,IepHo oALIHaHoaofi CHopocTblo Iro['berra ],{ crlaAa r,rr.rTeH0rlrBHocru. lnn-
TeJIbHOCTb I{}I[)rIbCHbIX BCfIJIeCI(OB COCTaI]JLgJIa HeCHOJIbItO MI4]IyT. C.na6rre
BclJrecKrr IIoBTop.sJrI,Icl 6yHna.nruo qepe3 5-10 ulru, uarn6oJree r,rHreHor4BHr,re -c IrHTepBaJIorl 15 u 6oree Mr{Hyr. ,(,rn ga.rrr,uefiruero aHaJrr,raa nr,r6panrr Bocelrb
uar.r6oree r,rorqur,r\ r,rx{nyJrbcHbrx BcrrJrecxor, flpocuorp Harrrero Ho-{r,urnua cpa-
ay o6uapyrxl{Jr, qro c r(a}fiArrrr\,r BcrrJrecxo}'r coBuaAaer no BpelreHr{ r4N{nyJrr,cuoe
noflpqanrde yae.[noB 1 u 2 rc ypoBrfl Bcrrbr]rrex Sn - Sb.

4. (Doronerpua

alro6r,r no4po6uo coflocraBr.rrb r(pr{Br,re r4B}reHerrrr.rr .rrpnocrrr n Ho xporueqHsrr
yBeJInoB 1, 2 t nllrftpoBorrHoBoro paAr.ror{BflyrreHr,r.fl, a rax}r{e BJ,r.EcHr,rrr,, qro npo-
r{cxoArrr B ApyrI,Ix trfecrax, rAe fioflpqaHr,r.rr Ha rJraa Heaa],rerHr,r, 6r,rro pelueHo npo-
Becrr{ rro BoBN{o){iHocrr uogpo6uyro $orouerplrrc S;roHHyJroB ar(rr4Bnofi o6ractu.

Mrr orHaeaJrlrcb or o6rr.ruofi {orolretpr,rr,r Jrrtrxb orAeJrrnr,rx uar.r6oJree .rrpnux
Toqer( Bo {norHy.ul,ublx yBJIax IIo Hecr(oJrbKI,r]r [pr4rrr{Harr,r. Bo-uepnrrx, nogo6nrte
uBMepeHu.E He Aalor un{oplraqr.rr{ o rroBeAe}rrrrd yBJra B rleJror{. Bo-rropsrx, n ra-
KoM cryqae ueo6xo4nlto npegBapr,rreJrr,Ho BaN,rerr4rb, r(arafl AeraJrb rro,EpqaJra,
a AJLII cJIa6bIx rlJrr.r flJraBHbrx ra3l,tenenr.tft ,rpHocrr.{ ero rracro rpyAHo cAeJrarb.
tr4, uaroueq, r4BNIepeHHa.E .rrpKocrl MeJlr(rrx ysJroB cr{JrbHo BaBr,rcr,rr or KarrecrBa r4Bo-
6paxreuuft. IIro6r,r qacrr{rrHo ycrparrrtrr, yHaBaHHbre rpyAHocrrl, Aocrarorruo coor-
tseToTByronlr,il'r o6pasol,r yBeflucr,rrb rqelr, rporor.rerpa. flpra arolr B u1e;rr 6ygyr
(IIpOBaJrr{BaTbCfl) HeOAHOpOAHbTe IIO TIJIOTHOCTT,T AeTaJII4, qTO AOfIyCTr4N,rO Jrr,II[L TOI-
Aa, r(or[a I{BMepfleilrble ItHTeHcrrBHocrrl HeBoBil{ytqeHHoro r,r BoBxryrqeHnoro Conn-
r{a Haxofi.trTcfl Ha rlpflrlornuefinoft qacrrr xapaHTepr,rcrn.recHoii rpunofi, [ocrpoe]r-
uoft s HecraH4aprHbrx ocsx {,4 - upouycxaHr4e; 1- r.ru.reucunuocrs}. JIerxo
yBrrAerr,, qro B Drorr cJryqae: 1) orcuet $orouerpa He Batsr,rcr{T or xaqecrsa rago6-
pameurafi [o rex rlop, roxa r{BMep.freNrrrfi yaer qeJrr4xou rrpoBaJrr{Baercfl B qeJrb;
2) rtpn noflpqaHrrrr Bcero yBJIa rfroxxy.rra r,rJrr,r ero.racreft B npeAeJrax rqeJrr4 r4BMe-
HeHI{e flpoilycHaHLlfl IIpOIIOpqr{OHaJrbHO r4BNreHeHrrro r{BMep.Ee}roro froToHa.

,f[ra naruero Herarr{Ba rlpflrfoJrr{Heftuafl .Iacrr B yr(aaarrHr,rx Br,rlre oc.Ex coor-
BercrByer Al@ =:0,80 -:- 0,27 (AlA - nporycxaHrre, HopNrr{poBaHHoe r( eAr,r-
Hr{rle npr{ }IaBeAeHrIr{ ua Sou amy.nrcuu) . Cser,rxa Conuqa npoBo[rrJracr, c ar(cno-
Bur{rr-sMu, o6ecuesusarctqr4Mr,r xoporuyrc Br{Ar,rrrocrr, Ha rrJreHHe HaH .flpnr{x, Tar(
r.r reMHr,rx IJo-ctpyxryp. Brr.r4y sr,rcoHofi Hor{rpacrHocrr4 rlpr,r},rel.rnsur-efi,cn rrJIeH-
KI,I OI(aBaJIOCL, IITO B ATOM Clyqae I4HTeIICIIBHOCTI4, COOTBeTCTByIO[U4e HeBOBMyII{eH-
HI,IM 14 BoBN{ytr{eI{HLI}I yqacTKau Corr.rqa Jre}I{aT BHe np.ENroJrr.firefinoro yqacrlta
xapar(reprrcruqecxofi xpunoft (gilrr HeBoBMyqeHr{oro Conuqa AlcD ;= 0,14),
T. e. IJLrI HIrx HeBoBNIoiI{Ho npl{lleHr,rrb r{ero[ r[otouerprara c yBeJrr{areHnoft rqenr,ro.
Hro6rr (neperrecrllTb)) LlHTepecyrcqr4e lrac r,rHTeHcr{BHocrrt Ha rrprrMoJrranefiuyro
qacrb Hpr4Boii, 6rrna rraroroBJreHa coorBercrBylorqa.rl rroBr,rrr,rBHafl Horrr{fl c Ha-
ruero Hr-{r,r.[btrIa, Ha xoropofi LI [por{BBoAr.rJrr.rcb Bce rtaMepeHlra. flpra Droil,r N{r,r He
y[eJlfiJrr4 cller{rra.rrbr.rolo BHr{il{aHr4fl BoSNIo}riHr,rNr HeToarHocTflr{, cB.frSaHHrrlN[ c nepe-
xoAoNI I( HOfrr{r,r, flocKoJrbny Hac l.rHTepecoBaJrrr He HoruqecTBeHHLIe xapaHTepr.rcTl{-
r(r{ flpr(ocrrr, a JrlIUrb HaqecrBeHHr,rfi xapaHrep ee rrBMeHeHr.r.rr co BpeMener{ rrH[r4Brr-
AyaJrE,HO AJr.fr Ka;riAoro y3Jra.

Brr6pae rerrepb floAxoAflnlyro rqeJrb, MEr He roJrbro a aarrerHofi creleHr{ ocBo-
6o;n[aeucg or r]Jrr{ffHrr.E r(aarecrBa uao6painenrafi, uo rr r{oxe}r perracrpr.rpoBalrrr
IJI.fl r43N{ep.fle}roro ysJra cyMr{apuuft uoron (xoropufi }rr,r B AaJrbHeftureu [Jrrr HpaT-
Kocrr{ HaBLrBaeNr flpnocrbro B) uplr r{Bl{eHeHrrflx r(ar( .rrpxocru (n upegerax [p.rr-
MorrauefiHofi qacrrr xapaxrepr,rcrr.rqecxoft Hpnnoft) cocraBJrrrrcqrax ero yBeJrr(oB,
TaK r4 r{x noJrr.rqecrBa r{ rlJlorqa4r{. 9ro6rr I4r,Ierb B HamAor{ clyqng orrrr,rMaJrbr{ylo
trtreJrr,, l,rbr BaKperrJrflrrrr Ha Sorolrerpe BN,recro craHAaprrroft rqe"rur cMeHHbre Ar{a-
dlparlrrr, HalriAafl r,ra r(oropr,rx BbrpeaaJracb no rpopne rraMepfleMoro yaJra B MoMeHT
r{axcr,rMyMa ero u.rroqaAra. flpxocrr HeBoBMyqeHHoro Conuqa Bo oupe4erfJracb
c Nrancr{N{a.rrr,Ho Ro Brroffinofi rqe,rsro, coorBercrBylorq,efi na Co.nnqe or(oJIo I xn . lrun.
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Pttc.4, To lfie, rrro rra pr,rc. 3, AJIfi BcrlJrec(oa III-V

s/oo

Br,r6partubIe AJIfl (toroue'r'pnpoBaHLLE (l;roHrty.rrr,ru{e }3JILI o6Oana'resrr ua
pflc. t , i 1rn rroxaBaui,r Jrr,rrrrs HeroTopue nan6o,lrec y[aJIeHHbIe I,IB I'IlIx B Bolre 1ll).
N,Io, 

"rupnrrr,rcb 
rro Bo3r{oinrrocrr4 rIoJrr{o }ll;rrro.rrHrITb LrBMcpeHl{.fl IIo-apHocru

rlpeiriAe scero AJrfl Borrr,r 1i4 He crpelrr,IJrl,Icb rIo",Iytllrrb croJII) )I{e rloApo6HyIo r{H..

dlbprraqr,rro [.[rr [pyrlrx Borr, rrocr(oJlbr(y B HrIx ]IarHI4r]Ir,Ie cBfl3I{ 6r,rnu upoqe,
a aHTI,IBIIOCTb 3aNIOTFIO HIlt?Iie.

,[,ln xaixgor.o ItB Boct,il,II,I NItIHpoBOJIFIoBLIx BCIIJICcROB IIail'IepflJIOCL or 13 ,[O

23 yblOr; TaKue uBNIepeHI,IfI oxBarEIIlarIlI nepI,IoA ot 15 Ao 25 rlr'rn.,[ra rpex
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PLrc. 5. To lne, qro rla pnc. 3, AJItr BcIrJlccnou VI-\rIII

RClJreCHots, CJle[ylgtqut ApyI 3a ApyI'OM c }{aJILINI I4HrepBaJIoN{ I]pe}Ie}II4' npoBe-

[eHbI r.renpepblBHr,re rlSMepeHr,r.fl B Terre_I'II4e rlorrrl{ oAHolo qaca. I-Ia flpor.flilteHllr{
Bcero r,lccJreAyelroro fleprroAa (oxono 5 .r) oxaaa,nocr, HeBo3N,Io]RHrIN{ npl4Aeplill-
Barbc-fl nepBoHaqa.,1bHoro BbrAerreHIrfl eo $;noxxynax orAeJIb]Ibrx r4Br{epr{eMblx yB-

.nor. Bo oluorlr" cn5rqn"" 6olee rloBAlIIax na6nroAenr.rfi upraxo4ranocr, o6T,egrr-

r-rtrTb Her(oTopr,re coceArrue yBJILI o1nor,f rqeJlblo, olpeAeJI.fLrI TaHI,Il{ o6paaolt .nr,rurr,

CyN{MapHoe B}raqeHrre CBeToBOro IIOToI(a, 3to 6rrno BbISBaHo cJIe[yIOtqI4Mu npl,rqn-
rraN{r.r: yxyArrreurre yrJroBoro paspelneullfl Ha CHI41\[HaX I{3-3a CNIeHrI Onttrqeoroft
cr4crel{br Te,rrecKofra, aBoJrrcrlr{oHr{bre rr3ilfeHeHI,LfI CTpyItTypU {nOnXyJIOB I'I I{X IIpeA-

BCUr,Ilre{Hoe 11oflpqaHl,{e r{ T. rI. I]o arnu flte llpllquHaM AJr.E (a]I{Aoro yBJta I,I3roraB-
Jrr,rBaJracb cnon qnaSparr,ra AJr.rI coorBercrBylorlero I4HTepBaJra HerlpepLIBHLrx LI3-

uepeur,ui. Orr,rerlrlr, qro Bo BCex c"rlyqa.flx He r{3MepflJlr{cb KaApl;I c oqe}Ib rIJIoxI{-
ttu'uaoSpa;areHll-flNlrr, a rar()Ite orHocflIrlltecfi H cGeMHe B r(pllJrr,flx lr,rntrta Ho.
Cpegne6uagparr,rqHoe orKJroHeHIre o[]Ioro r4BM_epe_Hrr.E o6r,r'ruo ual6 r,r B peAHI'Ix

cJrytlng* [ocrlrraer BeJrr4qrdHbl -F0,01 BIB o. r{ro6rr I{Merb rlpe[craBJIe]II4e o Boc-

IIpOrI3BOAr,rlIocTr,r oTCaIeTOB, I{OinHO CpaBHI{Tt' r43MepeHl4fl OA}IOrO I'r TOIO }I(e y3JIa

2Z c1;1,yv.nHecl(o.rIbxo paaJIl{qalorqur,Il,Ic-fl gr,ra{paruaMl4 AJLrI Bcnrlecna I (puc. 3).
Peay,rrrarnr c[orouetpuu B Br{Ae apertenndro xoEa orlrocrage"ll3;rloft flpnocrlr

BIB o pazlu.rr.rsrr dllonr(yJrbHr,rx yBJroB rIpeACraBJreHLr Ha puc. 3-5 ((tantl,r.recxlt
BIB o - Dro orHo[reHr,re .fipHocrr,r 3r[r4ccl{oHHoro yBJIa K .flpltocTl4 }IeBo3MyntreHHoIO

Connqa, ylrHo?rieur-roe Ha oTFIoueHI,Ie nJIoIqaALI yBJIa I( [JIotqa[It gr,ra$parurrr -
rqenrn). B uepxuefi aracrrr pr,rcyHnoB nprrBeAeH xo[ [II{HpoBoJIHoBoro paAlrouBrytle-
rrrrfl 1Ia 1,9 c-rr AJIrI uocLIIII ll-\Iny,rl bcttbtx Bcrlccr(oB.
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5. ConocrasJreHue r(pr{Bbrx Ho-apxocur
C MI{ITPOBOJIHOBbIM PAAUONBTYIIEHIICM BO BCIJIECfiAX

Haruyuruee coorBercrBr.re c xo4oM Mr{r(poBoJrHoBoro LraJryseHr,r.tr Bo Bcex
BcrrJrecrax Iloxaabrtsaror npr.rBlle.rrpr(ocrrl yaJIoB 1 u 2, B upe4e",rax Harrrero Bpe-
lrenndro paBperrreHrrx (0T5) Mar(cr{rry}rbr cBeroBbrx Hpr{BErx r4 Rpr,rBbrr pa[r4or4BJry-
qeHr{.fl coBnaAaror. Xo4 apxocur yBJroB 1 u 2 Bo Bper,r.rr },rr{HpoBoJrHoBbrx BCrIJrec-
KOB MOTI{HO PASJIO}I{IITb HA ABE COCTABJIflIOIq],IE - I{T,ITIYJIT,CU;ZTS U }IEAJIEIIHYIO.
tr4uny;rncuafl cocratsJr.rrlorqan (upoqoJrlr{r4reJrbHocrr, ee 2-3 luru) crporo coorBer-
crByer rro Bpel{eHr,r MaHcrdMaJrbuofi $aae rrr4r(poBoJrHoBoro BcrrJrecra. Nle4neuuaa
cocraBJrflrorqan (4.nurerbHocrE,ro 10-15 uran) c4nr,ruyra B cropoHy BaryxaHrrf
BcrrJrecxa ua 3-5 lrltr. I4lrnyJrbcHafl cocraBJr.rrroqafl oqeHb serHo BbrpaxeHa Ha
r(pr.rBbrx spHocrr.I ya.na 7 (oco6enno Bo BpeNI,a BcrlJlecr(oB II, IV, V). Ha HpIIBLIx
yz'r.a 2 oHa npeAcraBJreHa cla6o (rcrrecnu II, V) rlJrr{ orcyrcrByer coBcert
(ncnrecnn III, IV).

Hpone yBJroB 7 a 2, Bo BpeNI.E MI,IKpoBoJrHoBoro BcrIJIecHa -fiprramr r{ [pyrrre
yqacrxu dr.noHny,nor (cnr. ncu.rrecHu II, V-VIII). Tax, no Bpells tpex (II, VI,
VII) raa qr4cJra 6o.nee MotrIubrx BcrrJrecr(oB (c xapaxtepnofi tfoprroft Hpunofi r r,Iu-
ny.nr,cuofi {aae, uoxaar,rnarourefi ABa Mamcr{rryua) ap.rae:r uau6o.nruree qucro y3-
non (or 10 go 20), r,r aror npoqecc oxBarr,rBaer Bce, Aalr{e caN{ble orAaJreHHr,Ie yqacr-
xlr anrusuofi o6,nacru, Bo npelrn Apyrrrx BctIJrecHoB flprlaer BHasI4reirE,Ho,
MeHbrxee arr.rcJro yBJroB (3-5), npl,Iqerl o6r,rquo s uaI,I6oree aHrr.rsHofi eoue 1. CuH-
xpolrrrrJe rro.rrparaHr'rfl {noxHy.rou ua6;rroAanracb rr paHee 114, 151.

,[,;rure.nsuoctr, uoapuauufi (rr.oxHy;roo, cB.flBaHHbIx c ilIrIHpoBoJrHoBbIilII4
BcIrJrecHaMI,r, cocraBJr.fler o6u.rHo Hecr(oJrr,Ho r.II4Hyr. B ognr,rx c"ryala.flx oHI4 rrpr4-
6rne[reJrr,Ho coBnaAaror no Bpe]reHn c o6rqefi [poAoJr]r{I4TeilbHocrblo BcrIJIecKaT
B Apyrux ilpeBr,ruaror ee Ha Hecno"rrbKo r[r.rHyr. floapuanrna Snonxy;roB B rIoAaB-
JrflrotrIeM 6o.nr,ruunc:rBe cilyrraeB He Hoc.trT I{MnyJrbcuoro xapaKTepa. To.nr,ro B cJry-
qae BcurecHa II lrunyrbcHr,re tlo.rrprraHlr.tr rlor(aBEIBalor ysJII,I 7,6 u, BoBMo]I{Ho,
Her(oropbre [pyrrre ysrrbl soHLI 1. ClrnxponHr,Ie rrsNreHeHI,I.s .EpHocrIa {loHxy.uoe
Ha6lro4arorcfl He roJrr,Ho Bo Bper{.a r.rrrflyrrbcHoii Saarr r{r4npoBoJlHoBblx BcrIJIec-
fioB. rlacro (ncu;recru IV, III, II, I, VII) oHrr rlpllxo[.srcfl Ha paBr]tqHr,Ie MoMeH-
Tbr MeAJreHuofi cocrasJr.arcul,efi KpL.IBblx .fIpr(ocrrr ysJroB I u 2.

B aaxnro.reHr,re cJreAyer noAqepxHyrb, qro, FIecNIorp.rI Ha BHaqLITeJIbHyIo aH-
TTTBHOCTb {,rorxylon no scefi o6aIIOCrIr r4 npe}I{Ae BCeIo B ee xBoCToBOfi uaout,
B noAaBJr.rrrorqeilr 6olburrrrrcrBe cryqaeB Bo BpeM.rI I\tI{HpoBoJrHoBbIx BcrIJIecKoE
ua6rrcAarorcfl rrr{nyJrbcHbre [oflprraur{-rr yBJroB 7 r,r orsacrz 2. ero Aaer HaM ocHo-
BaHrre rrpeArroJroffir{Tb, qro o6.rracrn l u 2 flBlrflrorcn r{croqHl{r(or{ r4ccJIegyeMblx
r.rMrryJrbcHErx rvrr.rltpoBoJlHoBblx Bc[JrecHoB pa[flollalyqenus 6.07 1974 r.

6. OcodeuuocTrr Mecr BoBHr.IKrroBeHrr.fl

nMtryJrbcHbrx uoapvauufi

Va.nr,r 1 m 2 ttaxo1 rrcfl B o6nactu cuJrbHblx MarHurubrx uotefi; yaen 7 - oc-
nosHoft racroqHr,rft r.rMnyJrr,crrbrx rro.rrprraur{fi - snJroruyrc np]Ir{blr(aer K 6oJrr,[o-

Jracrtr Br(parrJreurrfl IIoJrfl Apyroft no.rxpuoctu. Itant[r;.fi. ua $.noxny.non 1 u 2
n o6qert cilyxrae lpeAcraBJrfler co6ofi qenoqny (Arlrnofi - 10") flpnlax yBeJrr(oB
pa3MepaMll 7-2' (3-4" B cJryuae yana 2). Paccro-snne rrelr{Ay rIelorIKaMI4 oltoJro
5". flpu ar(TrrBlrBarlurr yBJrbr I u 2 coeArrH.sJrlrcr, cucteuofi flpHlIx BoJror{oHer{,
a s cuo1ofiubre nepr4oAbr B ETor[ uecre ua6nroAaJlr{cb reMHbIe rrrrnpoBoJloxoHqa.
tr4nrepeCuo, qro IIe[oqKu rlpu6:ruauTeJlr,Ho napaJIJISJIE,HrI, Ho CABIIHyTEI Apyr or-
HOCTTTeJII,HO APYra, IIODTOMy CBflSEIBaIOU,LIe I4x BOJIOKOHIIa HanpaBJIeHLI IIOI yI-
JroM H rlefloqKau.

YHaeaHHLre oco6eHHocrlI yBeJII(oB 1 u 2 xapaxrepur,I ,qJLfI peHrIelIoBcKIIx uC-

roqHr4ltoB cor;racHo t4ccJleAoBaHuau [6, 7J.

OrnreruU [aJlee, qTo yBeJI 2 6tttt BLIAeH B TeqeHI,Ie Boero AIIa Ha6IIOAeHI,Ifi, a to
BpeM.rr r(ax yseJr 7 uparrrauecnrr orcyrcrBoBaJI s cflorofiHr,re [ep]4o[br rl rroflBJl.trJr-

cf Jrrrrrrb B MoMeHTbr HasaJra ouepeguofi r{MrIyJIbcHofi cy6acurrurxu. 9m rrocre[Hee
o6crogreracrBo eqe paB cBr{AereJrbcrByer B ttoJrtBy roro, qro noflpqaHueuMeHHo
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yaJra 7 6rrno s ocr{oBHoNr cB.fiBalro c [o.EBJreHrreM Mr4I(poBoJrHoBLrx BcrrJrecHoB,
f( oco6eusocrfiM yBJroB 1 tr 2 crcgyer 4o6asum, uro na6lro4aBruaflcfl 6.07 scurlu-
xa 6arra 2 Re saxsarr{Jra Ery o6racrr,. OAuano rrepBa.E rre cy6ncurrrrrxa, rrporrc-
ItreAIrIafl uepea I .I 35 MuH rrocJre MaKcr4MyMa gnyx6ar.uruofi scnbrrxxr4 rd corrpo-
BO?r{[aBIXafiC.rr Mr,.rnpoBoJruoBbrrlr Bcr]JrecxoM, paSBlrrJracb orl.sTb B y8Jrax 1 n 2,
T. e. DTo Mecro rlpo[oil?r{aJro ocraBarbc.fi ycr:ofiuranr,ru IdcroqnrrKoM uerxonracurra6-
rroft_lrrxposonuosofi axrrrBHocrr4,

B aaxilIo.IeHr,Ie NIoHiHo Bbrcxa3arb rlpe[noJroEteHue, qro r4cr(JrrorrrrreJrbHafl r4M-
rryJrbcHa.fr ar(TuBHocTr, ySJroB 1 u 2 o'ycJroBJreHa reM, qro oHr4 cocraBJr.frroT cI4-
creMy MarHr{THbIx apol( MaJroro pasr,repa u 6onr,ruoft Kpr{Br,rBHLr s o6racrra Bbrco-
KOrO rpaAI4er{Ta MaIHT.ITHOIO IrOJr.fl

Anropr,r rry6oxo 6.uaro4apnrr A. E. CerepnoMy aa rroJreaHlre BaMeqaHu.s flpz
,o6cyxigenutrr crarrr{, A. C. ,(nopffrurrHy u M. A. Mupouony Ba rrpeAocraBJreHubre
r(pr4Bble paAr.roBcrIJrecr(oB Ha BoJrHe 1,9 cu, a rar(x{e B. B. IaneeBy Ba r4BroroBJre-
rrl4e r(orlr4r{ Ho-{u;rrua.
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7.
I

J,

4.(
6.
l.

8.
9.

70.
tt..
!2.
{3.
74.

{5.

Jlnreparypa
Ceeepnu,il. A. B.- llao. Hpuru. acrpoSraa. o6c., 1955, r.75, c. !.'/..'1.,

Mouceee II. f ., lonacrcn C,II .- Talrme, 7957, r. 17, c. 14.
Itanr!au,.C_. A,, Ilunetonep C, 8.,-I{tlmoauv 8.11. (Dnarma [JraBMbr conresuoft amtoc$e-
pn. M.: Hayna; 7977, rn.3, g 2,3.
De lager C.- Solar Phys., 1967, vol. 2, p. 327.
Vorpahl ,L, Zirin II.- Ibid., 1970, vol. l,l, p. 285,
Vorpahl l. A.-lbid,., 1,972, vol. 26, p. 397.
V_orpahl ./. - Astrophys. J., 1976, vol. 205, p. 868.
Ea6uu, A. H.- tr{an. I(puu. actpo{ua. o6c., 7974, r. 52, c.79.
Davypun, A. @., fieopautun, A. C,, Epntuee E. H.- Tau tne, L977, r,57, c.756.
B_avypurr, A, @., fieopau,un, A, C., Epnutee H, H.- Tau ]ne, 1980, r. 62, c. 1.66,
Cmenanoe B. E.- Tau lxe, 1958, r. 20, c. 52.
I{an ?. ?.- Tau tne,'1962, r.37, c.200; 1965, r. 33, c. 92.
Ba6un A. E.- Tau me, 1980, r. 62, c. !.42.
@ucenno M. lI ., Vucmanoa B, iD.- B ru.: tr{ccnegonauus snreurlfi ua Corurle, 1975,c, 37.
Oaupo M. B.-Wss, I(ptrnr. acrpo$raa. o6c,, 1.980, r. 62, c. 137.

vAH 523.75+523.164
.l 6O-MIf, HYT HbIE K O JIEBA HMfl IOJIfl PI{BOBA IIHOIO

ilo Hpyly pAIlror4SflyqEH[fl COJTHUA
IIA BOJIIIE I3,5 nnn

B. A. Er[aHon,. B. A. I(oror, LI. I. Mouceen, II. C. Hecrepou, A. B. CerepnrrE

o6uapyxexrr xo,ne6arrrg crerleulr npyrorot troJrrptrBar{ur paAr,rou3ryseur{fl ctro1or-rgoro
Cornqa lraraolue L3,5lrult c rreplroAoM 160m rl aun.nlrry4ofi onoro 2. 10-6. Onu npoucxogflr c Ba-
rlaBAbrBaHllerr sa 34m orEocutelluo ualreneurrft ;ryuenoft cfiopocrrr, na6lrogaerurrx Ha ypoBue
'{otoc(peprr, tr cBraaubr, [o-BIrAIIMoMy, c Baprraq[flur o6qero Marutrr]roro norr Connqa.

160-MINUTE OSCILLATIONS OF THE CIRCULARLY POLARIZED RADIO-EMIS-
:sIoN oF THE suN AT WAVELENGTH oF lB.5 MM, by v. A. Elanou, v. A. Kotou,
I, G. Moiseeu, /f.S. Nesterou, A, B. Seuerny.- Variations of the circularly polarized ra-
dio-emission oI the Sun rvith period of 160 min and amplitude of, about 2 . rc-; are detecte'tl
at 13.5 mm \YaYelength. They exhibit phase-coherence (with about 34m delay-time) with the
global 160 min oscillations of the Sun seen in the velocity of the photosphere and might be
related to synchronouschanges of the solar mean magnetic field,
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B xone HeAaBHI,Ix LIccJreAoBaHr,rfi ycrauonJreHo, qro 160-ulrn rro6a.rrbHbre rryJrb-
caqrrlr {oroc{epu Co.nuqa[1, 2l conpoBo]r{Aarorc.fl noqrr.r fiorepeHrHr,rrrr4 c Hr4},rr.r

xoJre6aHu.flMra rau{paxpacuoft apxocrr,r [3], o6ulero Marul,rrHoro no.,rx Cornqa [41
r,r a{Sexrr,rnuofi 'rerrneparypbr s cnoxofiHbrx yracrxaN Co;rnqa Ha paArtoBoJrHax
B Ar,ranaBoHe 2-3,5 clr [5].

3ur {axtr yHaBbIBaIor Ha ro, .rro xore6auraa {oroc{epbr npolraBoAflT BoB-
rryqelrrlTfl n xpouoc{epe, r(oropr,re flpoflBJrfl]orc.tr B Br4Ae {lroxryaqr,rfi npxocru
a uuSparpacHoM r,r paArroAr.larraBoHax.

.3gecr coo6qaerca o6 o6uapyxrenratr rone6anrlr,l creueHr.r fipyroBofi nonrpraaa-
qurrpaAr,rordBJryqeur,r.rr<cuoxofinoro)ColHqaHaBoJrHel3,5uucneprroAor{ 160nrun
I4 arrnJrr.rryAofi oro.no 2.10-5,

1. Ha6lro4euua

Ha6nrcgeuua Co.nuqa AJrfl Bbr.EBJreHrrfl lr6ngnsnr,rx xore6anr,rfi 6rrrn npoBeAe-
Irbr B r,.rroHe - r4roJre 1980 r. o[HoBper[enHo ]ra BoJrHax B r,r 13,5 urr. ]Iauepeur,ra
IrpoBoAr,rJrrdcr, sa 22-y. pa4r,rorerrecxorre ttpbrNrcxofi acrpo{uauuecxoii o6cepnaro-
pura AI-I CCCP npr,r noMor{r{ paAr,rorroJr.flprrrrerpoB c {.nroHryaqr,roHubrr.ur rryBcrBu-
TeJrbHocr.srrr{ or{oJro 1 I{ npu flocro.fl]rnofi Bper'reHr,r r : ls na o6er,rx BoJrHax.
B Ha.recrre upeo6paaorare.neft rroJrrrpr,raarlrrr{ B noJr.spr,rMerpax l{crrorrbaoBaJrrrcr,
ArlDlrexTpr,rsecHr,re qerBeprbBoJrHoBbre rrJracrr,lHr{r,r B KpyrJror,r BoJr}roBo[e. Paauepr,r
IJTaBHLTX JrerrecrnoB Arrarparrlr }ranpaBrreHlrocTr'r Ha B u 13,5 lrM cocTaB.rrr{Jrrr 1 ,65
v 2',55 coorBcrcrBelrlro Ha ypoBH-Ex nonosuuuoft MorqEocrrr. Tax xax ua B
ra 13,5 MM nprlMerrrrJrr,rcb HecoBr,retueuurre o6ryuareJrl4, [r{arpa}{rrbl lranpaBJreH-
rrocTr,r alrrellHr,r r{a ETrrx [Byx BoJrHax 6r,rrra paBHeceHLI B aBr,rrryrarrsuor? n;rocnocrr.r
Ha yrJroBoe paccrorrHr,re or{oJro 500", uro orpaal{Jrocb Ha r{eroAl,rxe na6rrc4e-
nr,rft.

tr'Islrepeura rroJrrrprrBarlr,rr.r npoBoAr{Jrr.{cr, B rpex o6ractnx Co.rrurla: B IleHTpe
u y o6or.rx rroJrrocoB.. "[Iepeg HaqaJroM na6.nroAeuraft no arofi nporparlr,Ie e]r{eAHeB-
Ho AeJraJrrrcrr paapeBbr Conuqa gna urr6opa yqacrroB c Har{trreHbrrrr.rr{ rpaArdeuTorl
.Epnocrr{ r6.nrasu rleHrpa [r,rcxa, y Cenepnoro rn loxuoro rrofl]ocoB. If enrpa.nr,ur,re
o6nacrra nu6lrpanracb I{e AaJrbrrre 5'or rIeHTpa Arrcna (4uauasour,r,qoJrror -125",
rrrr4por -t--5"). O6nacrr,r n6.rrnsr.r rroJrrocoB pacnoJraraJr[cb B cpeAHerr Ha paccro.rr-
Hr,rr,r onoJro 10' or r{eHrpa A}rcHa (1r0-50'no ruupore). B orAe,nsuble [HI,I I4B-Ba Ha-
ilI{III,I,fl BOJIOITOH Y OAHOIO I,I3 IIOJIIOCOB I,1 fiAK CJIEACTBI,{E 6ONTUUX IPAAIIEHTOB PA-
Ar4oflpr(ocrr,r Brrecre c r{eHrpaJrbrrbrilr yrracrHou ua6nrogaracr[nr,rcoHour,rporHa.s
o6.nacrr, roJrbxo or(oJro oAlroro r{B rroJlrocon. TaH, 16, 23, 24 u 27,06 taraa o6-
Jracrb 6rrna y Cenepuoro rrorrroca, a 30.06, 01 u 04.07 - y lo;+uroro rroJrloca
Cornqa. Jlona,ruaarlna ua6",rrogaBrrrr{xc-E yrracrnoB Ira Haprax B JTIIHI,ILI IJo ua
6ror"uereu.s <Conue.rnrre [aFrrrbre) [6] uoHaaa;ra, rrro ogrr BCe 6rur.r cno6oAHbr or
xaxlrx-nu6o upoln.nenr,rfi conne.ruofi afiTr{Bllocrl{. tr{slrepenr.r-fl Harrr,rHailr,rcE,, HaK
rrpaBl,rJro, ilpr,r Br,rcorax Connqa or(oJlo 25" r,r aananqr,rBa,Ilrlob Ha Bblcorax oxorro
20o ua4 ypoBrreM roprrBoHra. flapa;rnaxr[secxufi yroJr rlprr aroM ],IeH.sJr cs or -45"lo *45". Cpegunn [poAoJr]nrrreJrbHocrb ua6rro[euuft cocran.n.s.na oxo,[o 9 .r

B AeEb. ,(nn nzayaJrbHoro HourpoJr.rr Ba cocroflrrrreM arl,roc$epbr IrcnoJrbaoBaJracb
TeJreBI{Br4oHua.rr ycraHoBHa, Irepe4arotrIafl r(arlepa xoropoit 6rua conp.airieHa c oil-
TI'IaIOCKUM T0JI0CHOIIOiVI, yCTaHOBJIOHHL'III Ha paAI4OTOJI0CKOIIO AJLE II4AI'IpOBaHI4.fI I'I
rocrrrpoBr(u. tr{ao6paxreHue ColHrIa, rocrpoeHHoe arrrr{ TeJrecnorlorr, oro6panta-
Jrocb Ira aHpaHe TeJreBr,rSopa, r,r rro HeMy oTr{eqaJrr.rcb r{oMeHrbI npoxoHi,qeHr,rs o6ra-
I{OB qepeS IroJre Sperrr{.fr.

Ha6rro4euz.fl Br,rrroJrH.sJrr{cr, B B}rAe rlrrrr(JroB, cJreAoBaBIxrIx tronepe],IeH]ro:
BHaqa.[e 4nR ognofi, aarelr AJr-fl apyrofi AJrr4Hr,r BoJrHr,r. Haingnrfi qrII{JIHaqI,IHaJrcE
c BanI{cI{ paAldouBflyseHu.fl ysacrr(a He6a (4o") - rorlxa A - sa paccro.EHr4r4

oxoJro 1o or qenrpa Ar4cxa Co.nuqa. Sareu paArroreJrecxorl [ocJIeAoBareJrLHo Ha-
BoAIrJrcfi Ha yqacrox cnoxofiuoro Corurla n6rr.rar.r ero Cenepuoro uonrcca (N) ,

onoJro rleHrpa [r4cxa (C), n6'r.natt Iomuoro rrorlloca (S), cuosa y IIeHrpa (C),-
r{ rU4KJr ualrepenuft ua nr,r6pauuofi AJrrirue BoJrHbr Bar(aHqldBaJlcfl Barll,rcblo LTBJIy-
qeHr4fl rofi rxe o6tactra y Cenepnoro rroJrroca (N) . C;reayrcu1ltfi qlrH"n cuoBa HaqI4-
HaJrcfl c Barrtrcr4 pallr4or,raryqeuua Sona, Ho HaBeAeHIre Ha nr,r6panrrr,re roqxl{
Irporr3BoAr4Jrocb ylne rJraBHrrrM JrefrecTnolr [r,rarpaM]rbr HarrpaBJreHHocrlr Ha gpyrofi
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13,5 MM

AJrrrHe B o JTHbL T axrau o 6 p aaou. nocJreAoB aTe,IIt'IIOCTIT

uefi:
uauepeuufi 6r,rna c;re4Yro-

i- x -c- s-c- N-,A- N-c - s- c- N -,

-.,A-N-C-S-C-N...
11poqecc nepeycrar.roBr(r,r, crrerlbr BoJrHbr ua6niogenuft ra perucrparllill'I BbIxoAIIoro

"rirrrurru 
u qr6pounon nr,t4e 6r,rn IIoJIHocTbIo atsTorfaTl{sllpoBaH npI'I no}lolqlr 3BN{

X,I-6000 [7]. Olra yrIre yqurbrBaJra r{BNreHeHr{e ]roJroffieulra Colulla B DHBaropI'Ia{!-
uofi cr.rcreue HoopArlr{ar r,r clrcreNrarrrqecr(r{e ortu.r6xla HaBeAeI{I,IrI TeJIecHorIa IB] .

B paccllarpl,IBae1fblx ua6urogenr.r.flx He yrlr{TtItsaJIocb LrBx{eHeIIrIe rorIHlI c.rrei.lieHlrr{

ua-uonepxirocrr,r Corur.Ia IrcneAcrBr{e ero BparIeHI{fl. 'Io^.ruocrr, orcireil{I'IBa}II4fr

nr,r6pauriofr o6racru rra Alrcxe Co;rrlqa cocraBJrflJra or(oJro 30" n te'reulle Roero AH.tr

ua6nIo4euuii.
B xairigoft BLr6paHHoti Torrxe Br,rxoAHbre crIrI.I&;-ILI paAlrorloJrapl'IllerpoB ycpeA-

HflJrlICb n qu$ponolt BI,IAe B TerIelII,Ie 2 l,tttn, qro AaBaJIo pe3yJrbTI'lpyIoI{yIo rIyBcrBIl-

reJrr,Hocrb o^oro 0,1 it (2.t0-r antennoi.t rerlreparyprr cnonoituolo Conuqa) "

Ogr,ronpeuellHoperIIcrpI,IpoBaJII4cbnapal[erpblCroxca I uV : R - -I; II cuIH&JI

or rxyrroBol.o 
""nrnporopi 1rr; lla o"cnexiroarl4fl BoBr.tolltnr,Ix l,IaueHerrr'rll noll{l-

{r.rqr,rcrrra ycrrJrerrr{fl pal{rrolrerpon [9]; 1i u L - upaBo- Lr JreBororr.flpl'r3oB&H]Ir;Ie

r(oNrrroHerrrbl r{B,uyareHtr{fl coortsercrBenr'ro. B r{oHLIe ycpeA}IeHr.La rlerlara,rrllcb cpeA-

Hrar,i llolrenT BpexIelII,I, BLIcoTa ToaIH[ na6,nro4euufl HaA ypoBIIerl ropllSo]ITa
rr cpeAHrre BHaareHr.rfl napaMerpoD I, V v" I{ gnn Hatn[oft [JrI4]IBr BoJr]IIJ. Drr'I ;'rie

[aHH];Ie BbIBoAIrJIrrcb na ueptfo;reHry [Jr.rI rlocJreAylolqeft o6pa6otru.

2. PesyurTatrr na6uro4euur"t lr lrx aHaJIrrB

An,renuas reMneparypa Ha6rroAaBrrrerocrr yqacrna Connqa B r(arlaJre I'IHreII-

clrBlrocrlr 1 lr o6yclonJrelrHoe ero I{BJryqeHI,re}.I IrpIIpatqeHl4e cI{rHaJra B IIo.[.rIp]'I34-

ur,rolrr.rolr Harra.,re 7 oupe4e;rnJrrdcrr Bbrqr.{raHrleNr {ononoft cocraBJr.rllorqefi s Haix-
go\r Ha]raJre . []tn Broro r.rcroJrbBoBaJrrdcb 6rrlrxaftmue rlo Bpe]IeHI'I IraN{epeHI'Lfl

trrBJrlareHr{fl ar}rocdlepbr (ro.rxn,4), xo'roprre rr.rrlefino rrlrrepnoJrrrpoBaJll{cb rro Rr,I-

core. y-rcr r.raflyqerrr,rfl arlrocsepbr neo6xogult, rar( HaH e${exrunnarl rerllle-
parypa arr{ocdtepbr B rrr.rJrJrrrtrerpoBoM Ar4arlaao}Ie AJTIIH EoJrH cylqecrBelr}Io-34-
BrrCrIT OT BLICOTIJ. B Aalr,rrefituel[ aHaiII4SI4poBaJII{Cb OTHOureHu.s P : V /] ,

coAepliarqrre r,rudroplraqr,rro o rroJrrrprnaonauHol,l rro Hpyry cocral]Jrtllorrl,eir paAr'ro-

lrans reHrla Conr-rqa na tloue napaarrrrroro cl4tHaJra, o6ycnon.ner'rHoro rpocarlllBa-
HI,relr alacrr,r rlouluocrr,r LIHTelrcr,IBHocrr{ (uenorapuaonalrnofi cocran;r.arorqeft)'
B rroJrflpr,r3aquonur,rit HaHaJr. Vponeur raHofi uapaararuoft IIoJLapIIBaIII,II,I He rlpe-
Br;r[rair 0,596 u rrNreJr o4r,rHar(oByro napa6onr,ruecmy]o BaBrlcl4]Iocrb or Bpeil[eHI'I

Han,l4r,rfi AeHr, c r{axcrrr,ry}ro}r n6nraeu Mor[eHTa HyJrl,Mrduarlrara Colnqa. Hax 61'-

Aer rroKaBaHo s AaJrruefi[relr, aror napa6onr,r.recHufi gpefi$ Jrerxo ucn.lrroqa.rrcfl npr'I

uolloq11 annpoxcrlMarlrrr4 AaHHr,rx rroJrrrHor,Iou ntopofi crerlelrrl' Salrettllt, Erro Ha-

6rro4aer,raa Crenerru rloJIfIpI,IBaIIuu P' : VII cta6o 3aBItcI4r or o{(lexroR rlorrlo-
nleHr,rfl r rponocrlepe SeIUILI, [oCKoJIE,Hy o6e eeflnqlrutt, V u 1, perr,rcrpi'Ipyl0rcfl
o[HoBper{eHHo.

Or sbrcornr ua6lro4enra.rr ypoBeHb IrapaBr.rrHoro [pocaqr4Barlrrfl 3aBrrceJl rlpa]r-
Tl4qec1r.r lr,rueftno, rIoEToNry ero rraMeHeHutr B TerreHlle AHfl, rlo-Br{Aullo}{y' BLISr,I-

BaJrI4cr; r4BlIeHeI{rd-EMI{ BecoBblx ge{opua4r.rfi nax aHTeHHr,r, Tart rr BoJr}IoBoAHoro

rpar(ra paALroMerpoB.

,{;na 4anr,r.refiruero aHaJrr,raa - [or.{cra no,lre6anrnfi rloJrflpl[SoBaul{oro rllJry-
qeHr4.fl c nepl4ollol{ 160 lrlru - 6r,rnra oro6paur,r peayJlbrarbl na6nrogeulrfi aa

2l [.eru, c .scnofi uoro4ofi, cocraBl{Blxl{e MaccIlB s 7781, I,ISMepeHIle (t. e. n cyNIIIe
1781 roqxa) . 3a aru 4uu na6tro[eHI4aMII 6r,uo oxna.IeHo oRoJIo 191 'r co cpeg-
Hr,rM r{IlTepBaJroM Me}r{Ay r.rHAr4BI4AyaJrE,HLIN{II SHarIeHUflMI{ P' 6eeotnocl{TeJlE,H0

n raxoft-rr.l6o sone [plrN{epHo 61'4. Ot4erbuo IIo soHaM I{HTepBaJrbI Me}I{Ay no-
cJre[oBareJrbHbrMr{ orc.reraMu 6r,r.ru pasnraql{blr'Irr (cu. cxelty ua6nrogenufi ruure)
r,r B cpeAHeM cocraBJIflJIr{ 15n'4.u4 N- fi C-sou u 30"t g;nR S-aonr,r.
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Pnc. l. Sasl,rcrMoctb or.BpeMeELI pelgc^lpqplgrrort creuesr troJr.Eprraaqr.rrr paAr{oilBilyqeEr4ff
ua BoJIEe 13,5 nu no na6nrogeurl.EM 13,06 1980 r.
a]-- ceoepnofi, 6 - rleHrparbnofi, a - roxrofi o6nactet CorHqa, a - ee orltJroueunft or uapa6oJrrrqec1oro
,qpet$a Erfi Bcex rpex eoH. Cnrouurtult $ttruarvu rrpoBeAer{bl nafigernrre MeroEoM HaI4MeHr,u[x ftBaAparoB
[apa6olhl (a-e) il crruycor.rEaJrbHag ftpr.rBag c fieprroAol\r 160T01 (a). BHusy crperfiaMr4 orMeqeHbr *rorreniir
MaHCTZMyMa [OirEpr,rsoBaHHolo r4BryqeHr,rrr, olpeAeJreHlrBle no scefi coBor(yErrocrr4 r.tsltepeurzfi (cru. ra6tuqy )

Peaynr,rarr,r nauepeuraft P' ar.afiwaupoBaJrrrcb Mero,qoM, r{cuoJrbBoBaBrur{Mc.fl
pauee Arfl o6pa6ornu olrurrecnr{x AaHHr,rx (ryrreBbrx cxopocreft) [4, 10J. ,(tr
r(all{Aoro gua ua6.rrrogenrafi, orgenruo AJr.rr N-, C- ra S- o6nacreft, MeroAoM HarrMegb-
rrrr4x fiBanparoB rraxoArrJtcn rroilttlaotr 2-ft creueurr Po(/), aunpoxcra,lrupyroqrafi
,qneeuoft Ape:ft$ rr3Mepeunblx crerrenefi rroJrflprlaar{ttu P' (l). Sarelr Bbrsr4cilflrucb
pasHoorr( (r43MepeHr,rfl Mr{Hyc napa6o.na>

P(t) : P',(t) - Po (t), (t)
COC-TAB}IBIIIIIE TPII APEItErrUdrX IIOCJIEAOBATEJIbHOCTI4 

- OTAEJIbIIO AJIfl N-, C-z S-o6"rracrefi.
flpumep raxoft o6pa6orxu AarrHr,rx aa 13.06 tgB0 r. roxaaarr Ha pr.rc. l. Brar-

rro, qro nore6aH[fl cTe[eHI4 rroJr.Eprraar{r{r4 c rleptroAoM 160 Mr{rr B or4eJrbgbre Arrr{
BbrAeJrflJrr{Cb AoBoJrbHo orrrerrr.rBo. Alrn.rrr,rry4a {nroxryaquft p oruocr,rreJrbrro
napa6orusecxoro Apefi{a 4ocruraJra rluorAa Belruqunbr zb,lo-b. Cpe4uexra4pa-
TurrEarr BerLIqI,lHa arux S.rrronryaqwfr. (myu unroc peaJrbrrr,re raaueueulla) cocraaig-
er or(oJro 10.10-6. OrcroAa cJreAyer, uro roryueunrrft Maccus Aanrrur* (l"7}l" ua-
MepeHI'Ie [Jr.rI Bcex rrl4poTHhrx aon) noanon.EeT HaAe?flHo BbrAeJrr4Tb ueprroArasec-
r(rre rdaMenelrr4.rr cr4rHaJrd c alrulraryqofr. A > (L7BI)-'/",4o : 10-6.

Cneprra ana.reuuft P (t) c [ep]roAoM uy.rrrcaqufi conuqa 160T010, BrraqeHrre
r(oroporo olpeAeJreHo ro onrrrqecxrrM AaHHbru [10] , [or{aaaJra HaJrrrsue BoJrrrbr
c grr4M rrepr4oAoM 4.nn xanr4oft r{B Tpex urporHbrx aou. Orr{erraM, rrro rrprr cBepr-
Re I'ICIIOJILBoBaJII{Cb TOJIrI(O peaJILHO I,ISMepeHIIbIe BeJrrrqr{rrbr P,6ea Bo.frnoro CrJra-
}r(IrBaHI4s ur, xor.'I Sra.rrrtpaqua (r.[a zrrreprroJrflr{ua) Aauurrx o6rr.ruo rroBbrrrraer
'crarucrurrecnylo BHaquMocTb peByJrbraron, Cpegnaa Hpr4Bafl I4BMeHeHlt.E rroJlfi-
prr3al{rlu ,qJr.rl r(a}I{Aoft aourr arrflpoxcuMrrrpoBaJracb curycottpal1,uoft xpunofr. [,ttg.
orrpeAeJreHrr.rl ar,InJII{ryAbI MouoxpoMarrrsecnoro none6annfl c rrepr4oAou t60t}010
ra {aarr Mar(cI4MaJrbHoro BHaqenr,r.E creleHr,r rroJr.Eprraarlru. Peaynrr:arbr EToro aua-
JrI43a rrpI4BeAerrLI B ta6lraqe, rge n cto.rr6qe 1 yxaaarr rrrrr aparru3rrpoBaBrugxc.E
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AaHHr,rx, 2 - \ucro rrerrepeur,rfi, 3 - ar,tu;ruryAa (IapMounuecnaa) Ho'ue6anr'rft,'

4 - cpegueKBaAparl'lqHas'oIru6xa orAeJlblloro cp.e[Hero SHaqeHu's P s 10-nru-

,ryrroin tlaaoeoli r,rHrepBaJre, 5 - ne,ruqratta 2A'/o' - ctarr'rcrl{qecxa'{ 3Haqll-

onoaru no.nyueuuofr oorrr'i, (A' - a.Iarlof ur'rxosofi aN'lnrII'IryALI [Zr, t0])' B uoc'rreA-

nelt cton6ile 11pI4tseAeHr,r (laar,r r{axcllr{aJIbHoI'o SHaaIeHI{'1 crerleHl{ IIoiIapl'tBaIII'Irr'

3a rlynr draar,r ncro4y 6eperca rloMeHr ![,lr (-)Qrrr UT, 1'01 197^4t'

tr4r ru6or.1n ur,r^;o, qro alrrrJrr{ryAbr KoJre6asr.rft n N- u S-o6,nactar r 2,6 paaa

6Onture aNTIIJTI{TyAbI I,rarreUeur,rft B IIeHTpaJILHOft 3OHe, I'I CTaTI4CTtr{qeCHa'E SHarIU-

rro3rb xO.,re6anuft I{a B6ICOHIIX 111llp6rax BLI11IS, qeM ,q,Ilfl HI{BIto1rtI'IpOrHofi aonsr'

o6parqaer Ha ce6fr BHr,rtraHrre TaHlr{e roT saI{T, IITO sasLI MaKcI',I}Iy}IOts cTeIIeHI{

rroJr.rrprr'aqrrv \ilfl Boex rpex BoH coBrraAur, a rorroitrro Ao 3n' (0,05 nepraoga)'

Billaocrr, {aa uaHcrr}ryMoB rroJrflpr{Baql{M p\rrfl BCex 3oH cBI'IAereJIbcrByer

O TOl,r, arTO rrBMelreHr,r.fl ee npOLICxOA.fiT [OrITI4 CI4IIXpOHHO Ha BCeX 111I'{pOTaI CO;Urqa'

rrrr AaEHbIx 
I

A, L0-6 o,10-6 zA',lo

2,3
1,0
to

1,8

Iloatouy B rlocrleAl.Ieii crpoxe ra6[I4IIrI npllBeAe]IbI IIapa]Ierpbl xpr'rnoii grn o6-

tqero rIaccI4BaAaHIrbIx' KorAa BCe rpr4 paAa uauepeHuft Pp, Pgu Ps paccl-lt!l'r--

BaJrI{cL HaK eAI{Ha-fl BperleHH6fl IIoCJIeAoBaTeJITHocTI;, I'I aIIaJII4S, OIII'ICa}IHLII4 RLI-

rrre, Haarr.rHa.fl co cBeprl{u, 6brJr BT,ITIOJIHeH AJIfI Hee.

I4a cpaunenra garn*rur*, npr{BeAeHHbrx B ra6Jrl4lle I{ iloJIyqeHHsII nO cpeAHei4

r{pr.rBoit iyuenofi c6opocrll IJLrI IIepI4oAa 160"]010, crlellyer, qro uolreHr IIaHcII-

u'alrr,uofi ,Oroprtuqrll aanaa4blBaer IIpI{NIepHO I{a 34 MI{H IIO oTHoIIIeHI'Irc H CpeA-

Herly IrONreHTy NraHcrlrrarurroft ,yoeuo-fr cxopoctn (pacruupeuraa Co;ruqa).

[.nn o6o6rqeHHor; iiu""rru Ainnux (r. e. g;rn rroJrHoro prAa ].BrrepeHl4fi ts N-,

C- lr'S-aonax) 6u.rr paCcaILIraH Cnel(rp NIoI4HOoTII Koile6aHllfi MeroAor'I HaJIOII(eHIrI'fI

arrox, KoTopr,rfr exulrnaJreHrelr MeroAy Irp.nMolo Sypre-upeo6paSooaur'rn [111.

Blr4 ero, ,rirro"rprpyroulufi BaBucr.rMocrb HBaApara a1lrlJrl4ryAbr Ho.11e6aHI'Iit or ux
rracrorbr B Ar4arraBoHe or (208-;-l Ao (9Bm)-1, rroxaBaH Ha pr{c. 2. tr44 uero BI'IAIIo'

qro nepuoAy 160- coorBercrByer oAI4H IIB AoMI4HIIpyIotr{Ilx ILII^KoB B cIIeHrq:1I_o_1I

nocrr.'Hapa[y c Brr.rr{ B cne6Tpe Bbr[eJrflIorcfl eule oKoJIo 10 uuxos cpaBHI{}Ior4

Co 160n,-xd.ne6anu.slrr.r r{olqHocTu, I(oropble MOryT 6r,rrr, cs.EaaHLI c: a) H-eHoTopbIMIl

Ipyrr.rrr]r peaJIbHbt1ll4 ItoJIe6aHI4.flN{n cO.nnesuol'o 11poI{cxOH{[eHILfi, 6) uryuault
B I{BMepeHLro* ,orroprroqrr, s) upoqegypoft racxnroqeur{'s AHeBHoro- [pefi6a'

"l """ri-"""ri, "u6rrogeuuft. 
B'.rairnocu.r, crefirp rlorlflpr{€aql4rr P o6napyrnra-

Baer HoHrleHrparlr4ru rrlruoB r{ou{Hocrl4 B pafioHe_- 150^-153m; [pucyrcrBl4e ra-

Hrrx nepr4o^oB Molr{er orpai}iarb peanurrrr6 KoJre6aH,fl Conuqa, Iu* "31 gllr3xl4e
[eprroAr,r BaMerHbr r{ B cneHTpe M0IIIH0CTI4 nyuenOft C,HOpOCTI4 QorocQepbl tIUl'
BiLruriu o6cro.sre,rr,crBolI. roBopfIqIaM rlporI{B (apre6afirHoro), r. e. [p]Ioyrqero
,rroly Ha6ilroAeHr4fi u o6pa6orHe uareprara (I4 cB.EsaHHoIo c 6nuaocrsrc uepllo-

nu iOti,OfO r iig cyr, crr. o6cyxrterure aroro Borrpoca n It0l), rporlcxo]ri[eHl'Ifl
,rrnu oroq,"ocr1r 16b," B cner(rpe noJrfrpr{Bal{I,gl. .(p1rc. 2). nn,r,rrcrcfl orcyrcrBlle
rr4Ha -180- (: t/B cyr) ; n,'x uoulrocrl Ha 744^ (:1l1.0cyt) raxlie Bbrpall{cH

Beclr{a cila6o no cpaBHeHIrIo c IIrlHo]\r 160-.
Hyxuo or*erriu, tITo B npeAerax rorr,ocrl'r olpeAeJleHrrfl auaceuuft [epl'Ig-

Aon 1=O+t; , pu*"on*pru*rot'o6ractu qacror gALIH I{ ror }I{e [epl4oA' t60tl'0,

npr4cyTcTByeT oAHoBpeIIeI{Ho B troJlflpl4soBaHHOM U3[yrIeHI{I4 I{ B clleHrpe JIyIIe-

nilx cnopoirefi, a ral{Ete B r'rr'rrerrcrrBrroCrl'r paAl4ouBryqe:uvtrt l72l' 3to crragetenr'-

CTByeT 
-O6 

,CXrrrc.II4TeJIbHOCTlt 160-uUu ItO11e6aHI4ft' KOTOpaf , IIO-BI4AAMOlIy,

cB.E3alra C r{x AoJIIoBpeIIeHHoft, IIa ilpoTfl}I{eHI4I{ IIo Hpafiueft ruepe 7 net, Saaonofi
HorepeHrHocrnro [10].
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120/00
Pttc. 2. O6r,e;luncnur,rii no rperr [III]loruLlrr Bouarr crrenTp l\roqrocrrr r.re,rrerregr,rrt crelegrr
rroJrrrprr3ilrrrlrr r,r3nlrreHrrfl <cnotroiirloro> co,ilrqa rra Bo"rrfle 13,5 rnr (1gg0 r,)
BcJrr.rrrHa -,ti traHa B orHoctlTeJrblrLrr e,qrrHrrrlax

C)r,irelrru, qro B orJrr{arrre or rrBN[eireHr.rrt .[yareBr,Ix cnopocrefr, pa4r,ro- r,r r,rHri)pa_
rrpacrroii .rrpnocrer,i [10], noropbre onpeAe.nfl.rrr,rcb gr,r{{epeuqr,rarrbHr{rr }reroAo1,r
AJIfI BCCIo coJrIIerIIIoro Ar,IcRa, uapr.raqr{rr cr0rrerrr,r norrfrpirBaqr,rr.r Ha6JrIoAa.tr,rcb
IIenocpeAcTBeIIIIO II ilOaIrI,I OAIIOBpCI,rerrrro Airfl Tpex pasrdbrt rrrTrporlrbrx aog (N, C
rn S) Co;rrl1a.

3. O6cy'*qenue

Pagrrolrs,rryrlelllre IIa I{I,IJIJITT}IerpoBbrx I{ Hoporltr,rx car.rrrrr{erpoBbrx BoJrrrax
saporli,qaerc.[ 1r xporlocrfepe. Jlpr,r.rnrrofi sogHr,lnuoBe]rr{fl npyronoft rroJrflpr,r-
3ar{lIII Te[.rIoBoro paIIIo],IaJIyqerrr,rfl ],iarrrr,rroaxrr.rnlrofi rrJraB]rr,LgB.[rrerc.s paBrfiqrle
noa{(lrrqr'reHrots ilorJIoIqeIIr.rfl B Heit o6lrr{rrouenuoii r,r rrco6r,rnrroseurroft soJru
I131. Bc;rencrBlle DToro Iteo6trnrronerrT{afi Bo"rr}ra BBrxoAr.rr r,ra 6olree Br;rcoHr.rx cJro-
eB rllorrocd)epLr rr o6na.l1acr 6o;rlruefi rerrneparypoi,i, .rer{ o6srnuoseuHa.s. Cs,sas
IIe,.IiIy CT0TIeIILI0 rilt\rr.OnoIi IIo"rrapr,rBar{rrr,r rr3Iryalerrr,r.E rra alacTOTe f r,r nelnur,rnOfi
i\{arHIIrIIoro no.irs l:l AJtfl ItBaBIInpo1o.rrrrrroro pacnpocrpauerrrrfl r4}[eer ur{A [14]

P :11* l.o. ul:2,Bnf l.o. r l. (2)

B erofi {opuy;ne 11 nr,rpaxaercR n Ic, I - Mfq, la : 2,8 Iy' - erexrpourrafl
IupoqacTor?t o' - yro-Jl Me)fiAy HatrpaBJreHr4eM MarHr4THoro rroJr.E r4 flyqoM Bpe-
Htrfll n: d_Lr Tl0lt f-- lorapusurauecxnfi clexrparrbrrrfi r,rugexc ,o re*oe-
parype 7. @opuyna (2) orpe4eJr.ger crerreub rroJrflpuaaqr,r?r r{BJryqeun.fi or r(&}n-
goft rouHu co;rrleqHoro Ar{cna. flpz na6nro4enugi, oAgar(q, perr4crpr4pyrorcfl
BeJrr,lqr4Hbr, ycpeAHeHHr,re rro Ar{cny conuqa graarpamuoft HarrpaBJreHHocrr4 paAr4o-
TOJIecHoIIa. Iloatouy [pr{ oqeuxe oxra4aeuoft cretreHr,r uouxpuaartr[r4 rrBryqerr,rrl
cuoHotuo^ro Co.lruqa ueo6xo4rauo ysr,rrbrBarb: ToHr{yrc crpyr(Typy Marrrr,rrr{oro 11o-
nx [15, 161, coena4elrr4e o6Jlacreft nosbruenuofi reunep-uilrpur i o6nacraura ycr,r-
JreHHoro r,rarlrr4rHoro r.ols Il7 -19J u o6ycnoBJreuuyro pagJrr4srleM rpaAr4euroB
eJler(rpoHHoft teuueparypbr B rop.rlrlux u xoJroAubrx o6tacrsx BaBrlcuMocrb Be-
Jrr,rqrrHhr ru or RoopAr,ruar. Oqeuxtr rronagbrBaror, rrro rrpu yqere uepeqficileuHbrx
nnrrue .S^aHropoB crerleub rloJr.fiprraar{ur{ paAr4ouBJryqeHrr.fl na .racrore 22 lfq(I : 1,35 cr,r) lroxrer cocraBJrflrb reruur,try ropfiAr(a 15.10-5.
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Heuocpe4crBerrEoe o[peEeJreHrle crerleHl4 xpyronofi troJl.fipr4Baqura <cnorofi-

noro>tCon'rula B r(afliAofi mrapotuofi aone rlo HarlrrrM rraMepelrrrfiM AoBoJIbHo 3a-

Tpy4rrr,rTeJrbg6, TaK HaX rpe6"yeT SHaHr{fl BSJII4qIIII6I IIapaBI{THOro flpocaquBaul4'€

c Bbrco1oft roqllo6rblo. Sirnreruu, TITO IIpI{ npeo6lagaul4lll pa3il11qgllx IIoJIflpIIO-

creft MarHr4THr,rx rroJreft y Ceaepuoro u loxnoro rroJrrocoB, rraflpl4Mep, paaHocrb

P; - F, 6yaa, uo a6conroruof seilr4'rr'r,e paB'a cyMMe cretre,efr troJlffptrBaqnfi

, ,oru, N ; s, 
^ 

,"n* pur"ocrra 6y4er easucerE, or troJrfiprrocreft noneft. cpe4uue

Ba AeHb Blraqe'rrn ,;ri; p;r;9.i!4 f* - Ps, PN - Pc' Ps - Pd [ocrura-
Jrrr B orAeJrr,Hbre Arrr{ Beiluq;Hbr 30'10-t [prr cpeAlrrdx slraqerrrax 3a Becb rlepr{o[

ffi: (-tt:r 4).10-b, vi=vr: (-15 + 2)'tg-s ' !y-:-!-:-=
:'(_g i z;)1g-u. Br4ro, qro corrracr.e tro flop.E[r(y BeJrrrqu'br c uoJryqeHrro,

Br,rme reoperraqecnoft oqeuxof,r xopomee ;

Haupaxeruoctt tforoaoro IIaIHI{rIIoIo IISJITI s 1g}Itroft ra cesepuofi uonycSe-

pax corJrac,o trocJre[Hr.rM Aa,rrbrr,r "orruunrou "-tgig-t976 
rr' 

-)-O,L-4 
Ic [20]'

Alrnnury4a uorrorr[io raarteuenr,rfi o6nlero Marlrrdrrroro non'a ConuUa c fleptr-

olou t6b rr,rr4rr onoJro 0,01 Ic, r. e.7% 141. Oruocuretr,rrafr,aMrlJrr'rryAa uBMeIre-

uraft creuesra rpyronOft rroJr.flpr{saqlll{ B HaIIIeM clyalae -200/0. OAuaRo [pI4 yrleTe

,aonrropol"ocr# , pacflpeAeJreg,rrr Marlrrdrgoro rIoJIfl u .gpgocrrroft reunepa-

tvp, 
"u 

connqe oTI{OCr{TeJrbr-rbre aMTIJII4TyA6I I{SMeIIeUrafi uarnrarHoro IIoJIfi I{ cTe-

rrerrrr rroJr.f,prd3al{Illr, [o-BI4AI4MoMy, *o"y, 6rrtr, couaCoBaIIbI' flo4uepHueM' qTO

rroJr.EprrBoBarrgge I{BJIyqeEI[e sa BoJIHe 13,5 ir'lU Me[LEeTCfi CIIHXpOHIIO BO BCeX

;;;Jr;;; ;6"u"r""- l"rno"rr"o o6rqerrty MargrdrgoMy troJIrc Connua [4]' E cte-

CTBeHrro trOeTgr{y [peA[OJIOE(Idrb' qTO rOne6anr'rg CTeIISIIIII IIOJLflpIlSaqI4I{ BbIBbI-

BaroTc.E Baplraqr{.sMr{ MarHI4THOro rroJrfl '
Heo6xolraruo orMerurE,, uro o6uapygel{Hble IIyJIbCaIIII6 IIoJLflpIlsaqI4I'I paAI{O-

uBryqeHr4.fl Cooorlr'-;;-;trv; O-ui# uurrra,br Brrrdrrrrr'relt raonoctfepn' Oqenrtr'r

ilor(asbrBaror, rrro otrrr{rrecHafi roJrqa ,ooo"6tpt Ha 1.: 1,35. crt uenHue 5' t0-?'
paenocrt 

"" 
orrrrnr"*"" rouq Uns o6nrnnbBe*r{oft ra neo6uHnoBeIrgoil B6JIIT

Megbrrle DTorO BHaTIeIIIIfi eqe I{a HeCKoJIbKo fiop.flAltOn' fIOarOUy BJIIiIfIIIde IIOHO-

csepu IIa rroJrfpr4BOBaHHOe IIO Hpyry r4BilyrIeIII4e trpeHeope]HlltMo MaJIO.
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KOTEPEHTHbIE HOJIEBAHI{fl B PAA?IOISIyrIEHII4
(clloHollHolo,) coJIHuA.

METOIT{HA I,r pESyJrbrATBI HAE.rrrOIEHr{lI
1977-1980 rr.

Jl. 1I. I{nerxoB

Our'rclrsaetcx ua6.umgareturaE rrporpaMt'ra, BbrrrorrHeHrrafi Ha PT-22 I(AO AH CCCP
c qeJrr,ro Ilorrcfia nore6anuft paAl{ofipltocrlI Coluqa B Ar.rafiaBorre 1,9-3,5 cM, cotryrcrByroqr6
rlo6anr,ulru nylr,caqraalt Conuqa c reprrogoM 160 mlu, flpunogxtcr rrpr,r]rqutr geftcrarr r oc-.
rroBlrhre napaMerpbr r{oMtrellcaql{oElrbrx paAl1olerpoB lra BoJrHax 7,9;2,25;2r5 w3r5 cM, a rar{x{e
paAl'rotroJr.sptrMerpa AJrff ao;luw 2,25 clr. Paccuorperr,r rlrflBr {rrcxryaquft HecorgeqEoro trpo-
I4cxorr{AeEr'rr: L) {ulonryaquu roa{SlrqneuTa yclrJrerrrlfi paAr,roilrerpa; 2) oapuaquu florJroqeElrg
n arruoc{epe Beunr; 3) SmoHryaqlrlt crre}Keur.rff paAr{oreJrecr(ona. Ouucrrsaerc.E MeroA11na pe-
rr4crpaqrM npz ua6nro4eunrx {.rronryaqrzft ornocrarearuoli (qeurp - xpaft) pagro"p*o"r.
Conrqa.

Pesy.rEtarrr na6'irroAenrafi 1977 _'1,980 rr. [or{aabrBaror, qro cpeArrEa aMrrJrtrryAa trBMepe-
Etr.E paAuoEpRocrtr B paccMarpl4Baelroui4uauaaoue,BoJrlr coorBercrByer trepuoAuqecr(trM rraMe-.
EeEEfiM gu{{epenqnaurnot (qenrp - npafi) xpnocruori reMtreparyprr cnonoiuoro Coruqa.
trptrMepgo ra fB fi. Cpanuenue c na6,ruo4eur4gMlr fiyrreBori cropocru Co.rruqa tro(aalrBaer, qro
none6anug paAlroEpr{ocrlr' [o-BI(ArrMoMy, BarragAbrBalor or]roc[TeJrbrro ro.ne6aurt nyuerort,
cnopocrrr trpr{Mepuo ua t2 ur.ru,,

THE COHERENT OSCILLATIONS! IN! THE (QUIEI, dUM RADIOEMISSION-
METHOD AND RESULTS oF OBSERVATTONSI CAHRIED our IN 1977-1980, by-
L. I. Tsuetkou.- The observational program with the Crimean 22-m radiotelescope at the
wavelength range 1.9-3.5 cm was elaborated to confirm the existence of radiobrightness.
oscillations accompanied with the global 160 min oscillations of the solar surface. The,action
and some parameters of the'compensative radiometers at 1.9, 2.25, 2,5 and 3.5 cm rvavelengths
and a radiopolarimeterat 2.25 cm rvavelength are given. Some disturbing fluctuatiorr *hi.h
cannot be ascribed to the Sun have been studied: 1) fluctuations caused by the recievor"
2) atmospheric fluctuations, 3) oscillations of the telescope during Sun tracking. Registra*
tion method used while observations of the relative (center-to-limb) solar radiobrightness
fluctuations, is described.

1977-t980 observations revealed that the mean amplitudeof variations of radiobright*
ness in the considered range corresponds to variations of about :L3 K in brightness tempe*
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rature of the <quiet> Surr. Thc cotnparisoti Nil,h thc observations of solar railial velocity

shorvs, that rarliohrighl,ness oscillatioils lag thosc oi rtrclial volocity by approximately 12 min'

Ha6nm4enux (r.nrcHryaquft n paAI19I.'13rI) I-qHIll^clonoftHoro Connqa' Bbltrorl-

,r.r,r,*r-u-ISZZ-fgfS-rJ. i" pf:22 I{AO AH CCCP B Al'ratraBoEe L,9-3,5 or,

,roirorrrn, o6uapy;riurr, ltone6aul'1fl orrroclrrenr'uoii ^(qgl'q-- xpafi) paAl4oflp-

;;;;;";;;pnoqoir"rOO rrrrrr r{ arru.r'ry4oft o1oro t0-D It]. Buro ronaBauo, qro

err.r Ho,ne6aHI,If IIIIoIICxoI{flT ClIIlxpOHIIo C r.nO6anur'rr'rltl4 tryJILCaIIIlanra COl.uqa

iii. B-;;;r.r* 'Lg?g-1980 rr. 6r,iru nr,IuoIIIleI'IbI rlrrb qlrr(Jlon ira0111111T--i-1

ni,,ue 2,25 c['I. Ha6.nrcAeunfl npoBoAI'IJIr'Icb rlo ]IeroAu*e' trpeAJlo*(err,or.

A."E-. C.'*prrrir If] . C rrersro peafrrurlr, rocraBrleHgoft ua6nro4arelr'uoft rpo-

"pur*, 6ri.u croucrplruposan r.r r,rsroroBJrelr p.frA noMtrerrcarlr4o,Ilblx paAI[o-

,irrpou, uorpe6ona.urrcrr crrer{r{&Jrbrrlre HoECrpynrr,rBIrbre pe,oe*tr't!fr Hegoropbre

paapa6otnn NIeroAI'Iqecxoro xapalirepa' Haui"6nrrra paccu"lt-?1":ill"ilH:-
ryaqr{t HecorHesIIolo rpol(cxoi'IiAeHILE' cBrlsaulrbre c Snroxtyay:ylITl,l:
qlIeHTaycI,IJIeHI,Iflpa[I{oN{eTpa'BapI,IaqI,IflM!InoIJIoIqeHII.flBaTMocQepedeMJIu
r,r rfltontyaqll.trNlrl cJr e ?IieHI'LE p a4l'lorer e clton a'

",(a;ree orl{cbluaercf paAllo}IerprlqecHarl aunaparypa' c.rloMoq'bro noropou

"p#ugrrrtrci 
rra6r,oi.elllrfl, a rari;lic '\IeroAl4l{tl pe,.l'I^c'rpaqr'Ill SnroHryaqr'rft s uor-

rror't t,rn.rencroorno.rrr.'Pesy;ustaTrt rta6nroleltnil (1977-iOlp t1') B^-ryIaIIa3olle

1,9-3,5 cN,r cpaBrrrrllitrorcfl c pesynLraraMr,r ila5nro4erlrlit (1974-1980 rr') xo-

..re6aurift nyuenoft cFiopocrr{ Co,nnqa [3]'

t. Onncauue pa[I{oMerpoB [Jrfl ua6mo4euuii
(orepeHTrrbrx Kote6anlrii a paguou,ly,e[fiu CuonoiiuorO Colnqa

lIpI{ rra6lroAer{r{.ax Horepeirrr]brx nore6anr,rfi paguonpnocrr'r colnqa sa PT-22

'6r,rn en6paH riBaalllllr.llenoft l'reto;1 Irpllerla c HoN{[elrcaqraefi 'racrr'r cI'IrHaJra or
,Cornqa irrga,.oo, or rerreparopa 

',,yilra. 
B xa.rectne rroAyJIflIII.oIrHLIx paAI'roNIeT-

poB npr,lMeHflJrr.rob npxelrHr{}rlr II5-10, tsxollfllql4e B HOMIIJIeHT rpexHaIIaJIbHOIO

Danr,rorroJrflpl4rlerpa [4], u pallro-\Ierp lla Bo.lIlIy 2,25 cu [5], uolrpr'rNlerp IIa BoJI-

;;),r; ;^;iOl. I,irun."no, arro HBaBrrrryrreBofi ueroq rIpI,IeMa o6ecue-Ir'Isaer rIoBr'I-

-"rrri" c,ra6r,rnr,nocrlr paAr,ror{erpoo. B rla11rer,I Cnyqns oll peaJII'ISyercfI Bo BxoA-

rrrrx yc, poficrBax paAllorrerpoR.- 
Tp"tr,urrarunorfi paArlo1rerp r{a BoJrrIbI 3,5; 2,5 r,r 1,9 clr [pI'{}IeI'IfIJIcfl IIp14 I'Ia-

6.nro4"enurx pugrronliru"aqufi n 1977 r. lSxo4rrlre ycrpofictna rpexlta,aJrbHoro

paAl,rolreTpa I{I{SIITIIIIIILI AJIfl BCSX tsoJIII.- Pae/le"uelure I{aIIaJIOB ilO saCTOTe OCyIqe-

crBrrfl,rrocb rro atnor.,-onriuirirot Ir [4]. EJlon-cxerla pa[llo]Ierpa ua uoluy 3'5 cr'r

ronaBarra Ha pr.rc. i. itpr"qr[ AeiicrBI4rI BaHrIIorIaercrr B c;1eAyloulert' Cr'rrna'r

,r"prrrraorrurrod ro.rrprnriqron ot Co;r.uqa alepes IroJrflpI{3arll{oIrHL'Ift otnetnr'rtelr'
no'.,rocosofi {r.rnr,rp ,i rnorrpuor"rrrrr,rr,i oTserBI,IreJIl rlocrynaer Ira oc}IoBllofi sxo[
prnn"ii..p". Crn"rno.o *toonuerrcnrl,,Ir iloc-ryrlaer or re,eparopa ,,,yrfa (pIII) uepea

iuipuurair"rrft {iurr,rp r{ ylpaBn.se}rlil. arrel{Ioarop Ha nropoft BxoA paAl'loMer-

pa. ynpae.r"rrr" linriiri**r'pa6or.r,r rrerbrpex re,eparopoB rxyNra, co6panurrx

na fltl-S, oc)rrr\ec;Rnflercrr rocpellcrtsor\,I 6rtoHa ynpaBJreHI{rI ra 6nona rloA}nr{ra

T.III. Cxeurr rroArrirrra fIlI co6paurr I{a IIorIyIIpoBoAHi{}toBbIx ErIeI'IeHrax I4 o6ec-

learr,rBaror Bbrco*yro craSra;rrriocrrr, Br,rxoAl{oft rloulHocrlr fIIl' flpe4ycrlorpeuo

AI4craHqIIolIHoe )'np a B"IIeHI'Ie peilil'Irtartu pa6otr'r IIII''' 
I{arr,r6poBr(a ocyqecrtsrr.flercfl no,Ia.Ieft cacru r{olqHocrrl lill uepea arreHlo-

arop r,r rraflpatsJreH;srft orner,urelr,. Vponnlr xa.nr,I6poeoug1,Ix cI{rIIaJroB, rrplr-

onl'"rrror* x'o6n1erry BxoAy, cocraBJrr{ror 135 -t- t0 It u npoBepflJrI'Icb rlo r{BJIy-

qerlrllo cor.rlacoBaHirofi narpyal{Il, rlal'petoii Ao 7 : 100'C' Er'ua [poBeAeHa

ragerlrlrpr,rxaquR I(arIaJroB rIO aryBc'tBIlTeJIITHOCTII' rtanrr6ponounrrlt ypoBHfli\{

,0"r. ,r.^ LloTepr,r Ha rrilccl.rBHr,rx eJrelreHrax CBtl-tpaHra BxoAHoro ycrpoficrna

cocraBirsror i,2 + 0,4 AB. (D"nrorityaquogllarl qyBcrBI'ITeJIbHocrb paAlloMerpoB

;;;;1,, H ,p, ,onoce 2 x 8 rrfq. Ilpra ua6rroAer{r,rfx r{a PT-22 Be.rrrlqr{Ha

,.ry*rouoii gopoixu cocraBJrsJra oHoJIo 20 H na Bcex BoJrHax' E;rox y1rpaBJIeHI'Ifl

o(iecne.rl,rsan uoc,ue4ooareJlbllylo nalrr6ponr;' rpex KaIlaJIoB IlIeroAoNI [oAIrryM-

..]rI,IBAITIIfl B TEqEHUE 3 ITUTT.
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Pr'rc. 1. Elon-cxelra fiotrrrercaqroflHoro paAr{orrerl]a Ea tsoruy J,5 crr
7 - no.-itiptrJ,lqloHt:trii orBcrBtrln.nr, I .- "^.^^^^^" _.-__-
coB:l,rra,r Har.r,ysria, , , YHTL'*;J'I,:.i',::X,3;lr",i',i _ilH:,,:;1T",#;:;;:';,':l:;;;:,Hl;
4r'IJrbrp, l0 - CBal-oroh llaEtroi\rci,pa, ,, - ""-.r*r, 

paArrolrcrpa, iz _ OtoR rrr,rralrrrJr, I.? _ O".rofi rroA_

fffirX"*' 
I4 - 6,,ort y.,paBJleHl'tfl Ilrrlrt,xonol-t ru*rar-r.ror,ornr{a crllyHryprra,l cxerra nroglrorl qacrr.r paErlo-

Plec, 2, Erott-cxcua Horrrrcucaqrrorrr{or.o pa4r,rorrerpa Ira ro,rny 2,25 clr
J._aHaJrBarop'g-BorHoB111lrrl rloiuali,,,-yrpaBrrrelrbrr-rarreHroaror),4-r.cHcparopilylra,j.-
lroAyJrrl'I'op (lcpprrronr'Iil, 6 -- cBtr-oJoH poEron arpu, z - }I.r-rn"ru paArronrcrpa, 8 - 6Jrori "rio,rl;+rrrra r.IJr,.I - 6Jor{ yrpaBJrcrrr{fl. lllrpuxoBor-r ,rurrai, aronorouo arp1,rr"yparrlr, c\e\r:t r{oNllcrrcarolla

_P^"^9._ 
3l Crpyxtypna.a cxeua nxo4uorirra^cTrr paAr4otroJrEpr4MeTpa ua aoJIuy

2,25 cw
, - aypHilHerHoe coeAraHelrrre, 2 _ arreHroarop,, - llanpaBreHHblfi orBerBr4aerb, 4, 12, Ig _
corJracoBar{Hbre . HarpyaRrr, S, j4, Ig _ ylpaB-
JrfieMbre arreuroaropbr, 6_8, l5 _ agrrritu,
n-: lt - MoEyJrflropbr, 10, Z6 _ ,arr"puropu,
lryMa, 11, 1Z 

- 
qupfiyrsropbl

^ Pa4I'Iorrerp rra BoJrHy 2,2b ctt [puue]rr{Jrc.rr npr,r lra6rroTlerrlrnx r9Tg, 1g7g rr.crpyrirypna-Fr cxerra paArrorrerpa u-pegcran,,r.rra rra ptrc. 2.Ilpr,rr1qr,ru geitcrnr,r:lSaIiJrIOUaerc.,{ ts cJreAyroqer{. cur.uin Beprr.rr{aJibrrofi ,rolaprnsarlr,rr{ or colurlanpoxoAr4T arepes alra,'rr{3arop, oorrrrono4rrr,iii rpoirrrrax, seppuronrrt rroayrrrop iiaBxoA paAl'ror{erpa. cr.rrrran Horile}rcaqr{r,r o, fIiI oo.";-oa, B ocuoBnoii ,fur,,r4 qepe3 ynpaBJrEe}'Irrfi arrenroarop roa6y;riAaer B rportirr,rHe cr,rrHaJr ropr43orr-rarr'r'rofi Eorrflpr{Barlur.r. cpannerrrd cr,r"rruooB ocyr{ecrBJrrrercfl c nououlr,ro Qep-pl4ToBoro xtoAvJl'aropa 
',npllHUIln AeficTBlrH tioropoj-o ocHoBal Ha lrcnoJ.3oRa H,rrcsrlexra (Ira paAes t 

j t. ili,";A;;;;;i.,r sropa r,r y6rrr r a lr olyJr nur,rr npoilopqn o-HaJrDlra pasr{ocrr{ ETr,rx rByx cruruanos. ro.ionr,rna onorlrro"ru |III, oroe.Jilro-rIIa-Ec.FI B HarrDa,.renr.rra o6.nyuareJrfl, rorrrorlaercfl B rrJracrrrHne (13o I Br";B).Paan.qalta ,r& ,ogyr.trropa cocraBJr.fler 24 uB. Bxognoe ycrpofrcroo rroBBorrrrrro..peaJIL{BoBaTrr l{Ba3rrHyJreuofi lrero4 npl4et{a, HaIt I,r B C,TIyaIae [pl4],relreHr,r,s Tpex_HaHaJrblroIo paAr.rol{erpa
Pa4uouerp 2,25 ci pa6oraer B pelnr4lre r,rsr,repenr.rr,i noJrycyr,rMrJ rr norypaB-IrocTr. ltouluocrefi AByX Oproror.ra.,rr,nrrx rrorapr,raiqufi. B orou oryq,s Ha oAHOM

:T1-:l: paAr4roMerpa perr'lcrpr4pyerc.s norrypasHocrb Morr{Hocreft cr.unanoB or\truJrlrqa r,r lILI, Ha BropoM _ 
^n^otycy],r^,ra ,rr.rx l.rorquocreft. crruail nuyrpenueftxanra6ponnr'r, cocrannaroqufi 63 lt, oir" flepecqr4rai{ r{o BxoAy MeroAoM cpaBrre-ltt4tt-c r4sryqeHr'reM couracoBarruoft uarpyar{r4, }rarperoft 4o 7 : loo. c.-orrorryaquo,rra.s qyBcrBr4rernuocrn nplr ua6rroAerrrr.frx sa pr-22 y^aBalr-r{bIMi\,IeroAoM cocTaBJr.ser A,T*: 0,5 I{ r.r necnorrrr{o rpeBr,rmaer pacqerriyro t7l.Tanzm o6paaolr, ,,peAeJrbHafl qyBcTBlrrer'Ho.crb upu ua6nrcAe]rr{.flx tpnroxry-aqzfi ua B^oJrHe 2,25 ov cooraRrr-rrer uop.sAr{a 10-a or urir.ririor rer\{neparypbr cno-

I:-T":l:-9:l]ua u BaMer.ro Bbrrre, .reM rra BorHax B,b; i,i-r l,g *,r. B lg7g r.Ut,]JI PAsPAOOTAH I4 I{sIOTOBJIEI{ PAAI4OIiOJI,IIPI,IT{ETP I,IOAYJI,[II{]4OIIHOIO T],ITA C IIO-.cJIeAOBarerbHBrr{ aHaJrr4soM cocToarlrna norrn-prsiqnrr. "floraplruerp 
cosAaH }ra6aae asror,rarr4rrecnoro paAr.{oMerpa Ha Borrry z',zs il, isf . npr*rrIr' geficrnr.rn pa_

AI4OrIOJrflpI4r'Ierpa ocI'IoBaI1 Ha paSAeJrelrr,rtr cocraBJr.srcIl{r4x noJrflpr.rsoBaHr.rorG,
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.rlr4rlIaJra B TypHlIHeTHOr,I CoeAL{}IeHI,II,I c IIocJIeAylolrl,eii ]IoAyilflIII'Iefi cIIIHaJIoB

n CBr{-rpaHte.
EtolruieHr paAr4onoJrspr,rlrerpa Bnrror{aer Ir ce6fl rloJlrlpl,Iaaqraonnr,tft 6lox,

CBrl-6,noH paguoue.pa, I{tl-ycrpoficrno pal(llor{erpa L{ aBro}IoN{}Ittft 6lox yu-
paBJrerIr{fl. Ha puc. 3 npr.tnegeua crpyltrypuaf cxeMa noJlapI'ISaIIIloHIIOIo
6noxa.

B Houcrpynrg.rtr noJrflpr4Barluorrrroro 6.uorta rp!Ir{erleIrbI IrrI{poHorloJrocHbIe
CBrI-xolrnoHeHTbr Ha rBepAoreJrrrrrrrrx D"rrer{eHTax. B na-recrne ynpaBJLsel\{blx

aTTeHrOaropoB II l,IoAyJIrITopoB uCnOJII;soBaHbI BoJII.IoBo,(IIbIe ycrpOficrna Ua

p - i - /? Ar,roAax. Paan.ssrrBaroqtre ycrpoficrna: rIr4pItyJIflropl{ I'I Ber{rI4JII4 -
B MaJIora6aplrrHoM r4crroJrlreHrrrr. Itanu6poalta Ir noAlxyr{Jlr{Balrl{e [por4SBoAI'ITcg
,c rroMou{b}o rlo JI yrlpoB oAIrI4r( o BbIx reHe p aro p o]l uy}Ia.

Arg rroAyJrflrIr{r4 cocraBJr.smqr,rx qacrr4q}ro-noJrflpIrSoBaHIroro paAI4or'I3JIy-
qelrr4.fl r,rCIIoJIbByeTOf cerl{a qacror, rIpI4}LEra.fI l} pa.l(L{olleTpe' PaAuouerp pa6o-

Taer B peilirrlle r4SNIepeHI'Ifl rlol;rcyxa1,u, I'I r[oJlypa3llocrra uoqnocreft'
B xoun,neHce c PT-22 paAuonoJrflpr{N{erp o6ecncqunaer cJreAylou{r{e peiIiIaMLI

na6lro4errr.rfi: t) o4nonper{eHr.rafl perr4crpaUlrfl r(an rIoJIypaBIIocrI,r ilpaBo- I4 Jre-

BorroJr.rrpuBoBaHFIbrx cocraBJrflrorqrrx, TaK I,I rroJlycyN{ltbl I4IITeH0TIBI{ocreft HerIoJrfl-
puaonauuofi r{ rroJrrrpr.raouannofi fioMfioHerrroB cr,IrrraJra; 2) perucrpaqrr.rl cylfMbr

npaBolloJltrppISoBallHoIo r(oMloHeHTa rr IToJIoBT4IILI ITIITeHCI4BHOCTI4 I{eII0JIfIpI{3O-
BarrHoft rracrrr cr{rHaJra; 3) perrncrparlrtfl cyrril,rbr JreBorrofltrplrsoBaHuoro r(oMlro-
HeHTa rr rroJroBl,Irrbr r4HTerrcr{BHocrr{ IrerloJl.spuaoearrnofi aIacTII crrrllaJla. B Hor'r-
,crpyr(qr{tr paAr,{oroJr.rrpr.r},rerpa rrpeAycMorpeuo ycrpoftcrBo rlolluyMJrI4BaHI'I.rI rlo
Earlary ripyroeoft IIoJLrlpI,IBaqur,r, o6egueul4Bal6rqee noAarly IIa BxoA pelyJll4pye-
.Moro oloprroro cr4rHaJra npr4 perr.{crparlrrr,r {nroxtyaqlrfi nolapl4aoBar'I}roro I43-

nyqeHr,{.fl. To.Iuoc:rb rrBN,reperrrdfl crerreHr4 rIoJI-spI{BaIII{I4 rIpI4 ua6;rroAeuu.flx Ha

PT-22 cocraB"rrfler 1,5. t0-4 [6],
[Ia6lroAeunrr HorepeHrnr,rx xole6anrafi n rroir-rIpIrSoBaI{Ho}I I,I3J]yrleHI,ru or

yrracrnoB cnoxofiuoro Coluqa [peACraBJrrIIor IrecoNlllerrurrit rlHrepec B^ c_Bll3rr

L ,ra4nurnrron O6Tlapyniel.Iraeu Hole6auLlfi crenenrl noJLrIpIl3aI\I{I,I Ha tso.rrue 13,5 lru,
cr.rHxporrrrbrx c rro6a;rr,rrr{Mr4 rryJrbcal{r{fl,r,ru Co.nnrla [B]. Ha6nrogatelr,urrft ua-
'repr4aJr, [o.]lyqeHIrLIft r'ta nolrre 2,25 cv s 1980 r', o6pa6arblBaercr'

2. Merognna perl{crpaqu3r {nroxryaqnft pa4uol4sryueur.E
cuonofiuoro Comrqa

Merognxa na6,nro4enr,rri onracana e [1], ona Bo rlIIoroN,I allaJrorrralsa MeroAl4r(e,

ilpr.rr{flTofi npll I{CCJIeAoBaIIIl.sx B OIIrL{qeCHo\{ AllanasoHe. TeJIeCKOn pa6Oran
B pelrir,rN{e nepeycTafloBoI( IIa ABa paB.rIuaIIIbIx yqacrlta AIdCHa Corr'rqa, n6.[flau
,1"inrpu n s6.uirer rroJrroca. Illlrpraua 4raarpaunrr llailpaBrlel{lroctn ([I{) cocraB-
.rnnf 6,1; 5,0 rr 4i8 rla BoJIIIax 3,5; 2,5 r,r 1,9 cu [9J.

Bcne4crnr,te agarorl{quocrI,I cxeMbI Bcex HaFIaJroIl B caHTI4MerpoBoN{ AI{arIaSoI{e
B AaJrLHeiaileNr rferoAldna paccN'rarpr{Baercfl }Ia ilprrrrepe rpr4N,IeHer{I4fi paArroN{erpa

rra BoJrr{y 2,25 cw, ll;roqa4xll AJr.rr cJreEieHr.rR nrr6Irparr{cb rlpll cr(aHl{poBalrl4r{

.At'IcHa Conrrrla (n uaua,ne na6,nro4enr'rfi) r'na ;'6'r6suft nan6olee npuerlJlelloro pac-
npeAeJrerrlrfl paAr4o.rrpnocru, 6rraartoto n paBI{orleplroN{y. 3ro o6ecuequeae:r

vilrer'rhrrreHl,Ie BirrrflHl{fl ourra6oH HaBeAeHIlfl PT-22." Ha ptc. 4 [peAoraBJreubr Horr.rrt aanlrcefi clta]IoB uo 6 (o rIa[paBJIeHI4-I4 BI{-

Ar,rMoro;r{rronenr,ra) qepea c(q (upnrtoe Bocxoiltgelrlre qelrrpa 4racHa) 26.06 1979 r'
Ira BoJrr{e 2r2.,t c*r. Bu6op rrJroilIaAon ocyqecrBJr.aJlcFI rlo SarIIlc.sN[ Ha lta]raJre pa3-
r{ocrrl, rrplr aroM coorrrourerrr.re [rnaJr no o6eI4NI ItallaJrar{ 6uno panrio 24. floto-
irierrrde rr,rrou{aAon nr,r6r,rpa.nocr ran, qro yrJroBoe paccroflHr.le MeEiAy HI'IMI{ o6brq-

rro cocratsrg;o 10-12'. IIhlpr.tra IHPT-22 Ha BoJ]]Ie 2,25 clu, I43l\IepeHHafl IIo
r{paro A1rcr{a Co.nHqa tr{ rro l,{croarHl.rfialr KocMrlqecnoro paALIor{BJIyrreHI{fl, cocraB-
iltrer 1r',3 x 4',2. flononrer.rr.le [I-I paAr,roreJrecxona orl{ocr{reJlbHo rle}Irpa AI,rcHa

,Colnqa Br,rqucJLfIJIocE, C yqeroM fipIIBbIx ouru6ox I{aBeAeHI{fl PT-22 B cI'ICreMe

!(0opAr,rHar c[, u 0. [toppexrupymx{r{e cxopocrl{ trpI{ cJIeiI{eHI{u saAa]laJII4cr} ran}He
g coorBercrBr.rr.r c aruu rpaSlrHou. Orull6xrr HaBeAeHI4fl orlpeAeJrflJlllcb rlo cHaIraM
.Cornrla qepeB r{euTp r,1 rrpeArrrecrBoBaJrr,r HainAolly rI.arI4AHeBHor,Iy uI'InJIy na6nro-

^rterrrafr.
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Puc. 4, I(onuz Batrficu cfiauoB Conuqa Ira BDrxoAe NaEaJra paBuocrrr (nepxura rpraaax) ra ua
BbrxoAe nauaJra cyMMEr ctrrnaJroB (uunturx rprnar) 26.06,1919 r,
B H4rfiHeft rracrrr prrcyHr(a cxeMarl{qecfirr LrBo6patfieHbl Et{cft CorHrIa rr troJrorr(eul{e AlrarpaMur,r Ha[paBJrelruocrrr
(AH) PT-22 (BanrpllxoBaHHne rtpyru). fluanerpn fipyroB coorBercrByror mr4pr.He EH PT-22 rra BoJrHe 2,25 cM
Eo ypoBHIo 0,5. BeptraratrurlMl4 orpeaxaMlr rlofiaBar{ uactrra6 aauuceft B Brraqeflusx anreHubrx reMneparyp-
CfiaH uo 6 .repea au

Puc. 5. Itouuu aatrIrceft paguousrryqeur,I.E.CoJIEqa rrprl trepeycrauoBlrax paArroreJrecxorra Ea
BbIxoAe RaEaJra paBEocrE (nepxuxa rpunat) Ir Ea BErxoAe fiaEaJra cylruu (ur.rlnuar mpr,rraa)

,[tra'reurnocrr ltrI4nra xarlaopoBHu cocraBJlffer 1 M]rE, ,qrr,rrerBEocrb r{r,rRJra cJre}fieHrrr ofioro 5 uuE. CrpefifiaMr,}
rlofiaBarrbl ypoBHI4 rrBMepaeMblx BeJIIrqrrH, IrcrroJrbgyeMbrx AJIfi o[peAeJleHr,rnp, LT* - craHAapr]roe ornJroHe-
Er{e [ryMoB rrpr4 r{BaBr{HyJreBoM Mero[e nprreMa

C qersro yMeHbIrreHLrfl, r;rrtrrntrfr. ycJroBr{fi paclpocrpanerrrrfl otrpeAeJr.f,JracrD
oTHOCI4TeJrbHa.E aMUJrrurTyAa tryJrbcaquft r(aK orHorrreEr4e

p: (Tou- To")l(To,a * 76n),

rfle roq u Tg^ - aIITeIIIIbIe rer\,rleparypbr paArrou3flyqeHr4.E ctroxofiHoro Conu-
rla B q,eHTpe r4 Ira Hparo Ar{cHa cooTBercrBeuuo. OupegeJrerrrre BeJrrrqlrrrbr rryJrbca-
I{uft B flpnocrHblx TeMtrepaTypax ocyqecrBJr.flJrocb Ha ocHoBe racc.rre4orauuft
ctreHTpa paAuousilyqeHu.s ctroHoftHoro Connqa B caHrr{r,rerpoBotvr Ar,ranaBoHe,
BOJIII [TO].

Samerulr, rrro rrBMeperr,rrr flpr(ocrrroft TeMtreparypr{ ctroxofiHoro Conuqa na
BoJIEe 2r25 cla, BBTtroJII{eFIrbIe rax}r{e MeroAoM cpaBHeuras c paAuot4aJryqenrrem
Jlyurr, troATBepArrJrlr paHee rroilyqeHuyro BaBucrrMocrn. flpnocrnbre reMrreparypbl
cnonoftHoro Corrqa cocraBJrnror 9 700 -+- 300 It; 10 160 ;1 70 It; {0 800 

=L 
600 K

ra 13000:t 600 H na sornax 1,6; 2,25;2,5 ra 3,5 cu coorBercrBeguo.
Ha puc. 5 npeAcraue.rrBr Hofl]rfi Batrrrcefi paArror,rgilyrreur.r.fl CoilHrtra Ha BoJrHe,

2125 cm rlo KalraJry paBrrocrr[ r{ cyr,rMbr. Talr rre cTpeJrra}ru o6oBHaseHbr uBMe-
pgeMbre BeJruquHbr, I(OTopbIe r4ctrOJrbBoBaJlr{cr, B AaJrbHefirleM AJr.fl otrpe{eJreHuflr
xoa{SuqneHra p.

IIp, ycrauoBr(e ,{H pa4uoreJrecfiotra rla r{enrp Ar4cra Colnua Mbr pertrcrplr-
pyeM Ha r(aHaJre cyMMbr:

' Tt: (Zou * T11m)12,
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,r,[e 76q - aHl',eHrla.fl Teil,Ileparypa cnoHofilloro co.[Hr{a oT yqacTHa (IIeHTp),

Tt]fr- cneHTpaJrblrafl nJroTHocrb nr.y116s rerrepaTopa rr)rtrIa, Irblpa?IteHrra.rl B r(eJIb-

]tsI,IHAX,

Ha Hana,ue paalrocrll

LT:_: (Zou - Tru)12.

[Ipra yCranoBl(e Ha xpafi gr.rcna Co.nrrria B I{a]ra.rIe cylIIII,I pell'Icrpl{pye1{

T2: (76,. * Trtil2,
1.[c 766 - aHTe]rHafl Ter\,rileparypa cnogofirroro co'rrgrIa or yrracT6a (HpafiD;

itlo HarlaJly pa3]IOCTI{

LT2: (Zou - Trui)|2.

Tanurr o6paBoM,

p : (LTr - LTr)l(LTt )- LI'z -.1- Trur).

Beflu.rr,rnbr LTrn A7, oupe4eJrr{.rrrrcrr N{eroAoM lprl4lralecl{oro ycpeAueul4-fl Sarlr{-

cert, [oJl]'rreHH;Ix [pr{ cJre}rieur,rr{ ]l S-r,ruu I4HrepBaJIax. 3na'tetrr,rn p Bbt.tucilfl'
;rrrcb rro ipa{uxau ATrn LTr;;lrn HairiAoro 4lrx ua6rtoglertrtii r'r ta6y.nuponarncr,
c Bper\reHrIdIrI llllrepBaJtort 5 tttttt.

ipouarro fiounellcaqrru rtr6r,tpa;tcrl I,I3 ycJrouufi Tgr\)--' 1'r*. 3arterult, uto
,atpln oupe;1e.IIeHI{II 71,1 }uI{TLIBaJraCr) tselI'lrII{IIa Tr, - 1'r, nxr IAC 7, - reltue-
parypa III).rloB aItBLIBaJIelIra I{o,r:{y,IIaqIIoHHoIo paAlIollerpa (n lannorr CJlyqae
:aTo TetfIIepaTypa uyrroB MoAy,TrfrTopa ]l IroJro?rieIItIIr (SaItpbl.T), ]toropafl aII{cJIeH}Io

paBrra relrneparype Brryrpr,r CBrJ-6.rroxa: 318 -t- 0,5 H) . Renr.l.ruua 7*o* y.Itttu-
BaeT cocTaB.{flIotque TeMlepaTyp6I IrIyMoB aIITeTIHbI I'I BOJIIIOBOAIIOIO TpaHTa.

3. Ouynryaqrur aoE{ffiqtrenra yclrrreulrff paArroMerpa

C qe,rrro r4ccJreAoBaurdfl Bapr,rartrrdft Hoa{{uqrle}rra ycIrJIeI{Iafi paAr{oMerpa rla
BoJrHe 2,25 cv 6srnz uponeAer{br Jra6oparoprrbre r,raMepelrl4-4. IIpu atux rr3Mepe-

,Hlr.flx cr4IHaJr or Conuqa uMurrapo'Ba;cf cnlruaJroM or reHeparopa rrry]ua (cM'
,pfic. 2). tr4arvrepenr,rn npoBoArrJrr4c; 27,24,25,26.09 1979 r. B reqeur{e 10 .r erxe-

.Arrerrro. Vponura curuinon or AByx IIII 6rrnu 6lr.rann H Ha6IIoAaeMbIM trpu lrc-
,cJreAoBagr,rflx nyJrbcarlr{ft cnomoftuoro CorHIIa. flraranue IIII npono4l4Jlocb or
.AByx He3 aB r{crrMbrx Br,rcoHo cTa6rrJrllSrrpoB aHEbrx l{crosHuHoB.

,(rx xarx4oro Arrfl 6r,rnu uocrpoeHr,r BaBI4cI{NIocrrr oruocr4TeJIr,IrbIx rllSMeHe-

;nufi roa{$rrqrreHra ycl,IJlerllaff or BpeMerrrl

Trwr- T
oAy - -----;P- (n es. {0-3),- IIIIII-T,TII]2

rfle 71,,,1 tr Truz - BeJr11qrr11a crrepTpaJrrnofi urotnocru [ryMoB rerreparopa
rrryMa i"d u"oge ,o4yrnropa), uuurrapyrctr{ero rraryqeur4e Co.ruqa, rr regepa-
"TOpa [ryMa I{oMrleHcar{I4rr cooTBercTBeHHo.

tr4ay.reurae arr{x }tpr{Br,rx rroKa3aJro, rrro cpeAHee SHaqeHr{e aMnJlrrryAbr Ba-

praqrft Hoa{SuqueHra ycr,IJreHIrE oxoJro 2'10-4.

4. Bapuaqulr arMoc$epuofi paruro'ffpnocrrr

B 6eao6naqnoft aruoc{epe Bapr{aqr4r4 r4HreHcllBHocrl4 paAr4ou3ryqeHrlfi BbI-

BLrBarorcfl Typ6yreHTHr,rMr{ rryJrbcarlrtrlu.u JroHaJIbI{LIX repMoAr{}raMr4qecHr4x naPl-
MerpoB I{ I{MeK)r xapaxrep HopMaJILHoro {nroxryaql'Ionuor'o upoqecca [111.

BenracuHa Bapl,Iaqflft paAl4oflpl(ocrgoft reMlleparypbl B caurl{MerpoBoM AI{a-
la3orre paccMarprrBaerc.r-n [12]. Oqeuxrr [oHaBbIBaIor, qro BJrr{.fiIrlle aapuaquft
6eao6;la.ruoft aruoc{epbr upr4 Harrrrrx ua6lrogeuraflx rlpoflBJIrercfl B yBeiluqeHl4u

IIIyMoBoft AopOIItKLI trp1a CJISIHSIIIII4 3a yr{agr1oM ctroxofiHoro Conuqa [pI4MepHo

na 30%.
B arrvroc{epe, CoAep1(alqeft o6ila.Igble o6pasoBaul{fl, K ryp6yIeHrHbIM IIyJIb-

callr4flM paAr,rouaflyqeHrrf Ao6aBJrfrorcfl Baprraqrrld 3a cqer r4sMeHeHr{.E rrllrer-
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paJrbr.Ioro coAepiliaHr,rfl HarreJrblrotl n,,raru nptr BerpoBotr crroce 06;ra.ruux o6pa-
aonar.Inii B IroJre Bpeur,r.rl paAr,IoreJrecHona. Crarucrrrrrecxr,re paclpeAeJreHr.rrr Bapr,r-
aqufi oc.na6.neHnrr rtccJreAoBadrr,rcb c nolro[1b]o I4C3. Peay;rsrarrr Drr,rx
I,IccJIeAoBaIruri upaxrrnuecltl,I coBrraJrr,I c peByJrbraratrrr{, Bbrrro.rrlreIlrrErrfr,r B CCCP
p aAI4olIeT p I'Iqe CH I,Itr{I{ uerOAa,ur,r I I I ] .

Ha6"nto4are,ur,ur,ri.i trfarepr,IaJr, nu6pauuuli 4"nn o6ptr6orn]r, roJrb]io rracrr{rrrro,
Ha Hpa.Ex Ilelioropbrx l(IIeBHbrx pealrraaqnr,i, coAepirir,rr ,Iarrrrbre, ro,rryqerrrrbre
B ycJroBI,IfIx o6u.rlroii allroc(repr,r c,r]or.rcro-AoiHAer]o1-o lr,ina. I'Irrercrqr,re ]recro riprr
atoll t!"irroriryitqrlu co cpe4ueft A.rrrl'l'eJrbIIocrLlo olto"rro 120 c rrcnnrcrla.{I,IC6 rIprI
ycpeArrer'rnr,r u npeAeJrax S-l,lr,rn I,rlrrepBa,Tra cJre?rielrirfl Bfl yr1;1g"nulll cnoxofirroto
Conuqa.

,{rn ucc"ueAoBaHr,ra AoJrroneprro,qr.rqecHr.rx naprrailuft nprr }raur,tx ua6troge-
ulrnx 19.08 1978 r. 6lr.no upoueAerro cJreirierrr,re Ba ro.rltofi rre6a? orcronnleit o'r
Co;ruqa Ha 3o, n 6r,rna nocrpoerra BaBrrcrr].rocrrr

7T
6ra: :#-+ ir eq. 10-2),

-ilra I *H

rAe ffia - Ter\f[eparypa ffyMoB aHTeH]rbr, 7n - areraBaJreHrrra.s reMrreparypa
nanra6ponounoro ypoBHfl .

3ra sasucuMocrb orpamaer B ocHoBuorvr uBMeHeHr4e apnocrrroft reMrreparypbr
ne6a. flpr,r Harrrrrx HabrroAeuurrx oua MeufiJracb Ha 20o trpr{ rrB}reHerrrrflx yrJra Me-
ora or 30 go 60". EHcnepuuenraJrrrroe [ccJreAoBaHr{e rroxaaaJro, qro B Baprraqu.flx
apxocmofi reMrreparypbr rre6a ne o6napyxrrBaercfi raxux-nra6o treprloAriqecrr4x
cocTaBJr.Eron_urx.

5. I{ccre4oBarrr{e tp;rronryaqur,"r cr,rcneMr,r yrrpaBrreHrrfl PT-22

C qenrro r{ByseHr4rr BJrrrrrHrrfl napnaqrnft cr,rcrer\{br yrrpaBJreHr{.fl (Cy) PT-22
6rurn uunoJlrrerrbr aHrer{Hbre r4auepeuun (auperr 1979 r.). IlpouanoArr.nacE, perrl-
crpar{rrfl orur'r6on HaBeAe}rrr.rr PT-22 no aBr.rNryry A,4 u yrny rrecra Al1 uplr ua-
6lro4eunRx JroHarr,Hr,rx r,rcroqHr,rrioB (JI14) ua Arrcxe Co;ruqa B peirir4lre crreir{eHHfl?
a ranlrie npr{ cJre}iler.rr4r{ Ba r{paerr 4r,rcHa Corurla rra Bo"rrHe 2,25 cw. llpr,rueIrr.ncn
r{Ba3r4ri}rJreBoii ue:roA npr.rer{a. TIauepenun npoBoAr,rJlr{cb rrprr cHopocrr,r Berpa
1.0--12 r'r/c n 6eeo6rraqHyro noroAy.

Heo6xo4ruro BaN{erI,ITb, qro cr,Icrel{a HoHTpo"Trg orura6oH rraBeAerrr.rfl LA u
LH PT-22 {uxcrapyer ouru6xra paccorflacoBarrr{fl CV, r. e. Berr{rrr4Hy rr BHaIt
ylrpaBJrtrrcx_u,rx cr4IHaJroB lIJr.E col.rracoBaHI,I.E I{cTlrHHLrx I{ pacaleTlrblx HoopAI,IIIaT.
Tanrnu o6paaou, cyrqecrByer rrerioropoe Barraal(r,rBar{r4e rro BpeMeHr.r, o6ycnon-
Jrerrrroe Ancnperrrocrllo onpoca Aarrrr,rnoB rroJroirieHr,rfl paArrore.Trecr-lona (2 paaa
r 1 c) r,r rrHepr(r ouHocrbro reJrecHona HaH ilrexaHri.recHofi cr,rcrelrr,r.

Mr,r cpannr.rBaJTr.r Barrrrcr{ paAr{or,rBJryarerrr{-s c Barrr,icfllrr,r orur.r6oH rIatseAeIII4rl
(ua cauoulrcqax c o4ranaxonofi cr{opocrblo rrporfl;1inr,r Jrerrrr,r rr c rprlB.sartofi no
rreTr{ar{ Bperrer{r1r uepea t ,ur,rn) c qeJrE,ro BrrrrrBJreHr,rfl noppeJrs{,rrorruor'i cBfl3lI
Irelr{Ay Hr{rrr,r.

,{,ra uexoropbrx Barrr{ceft [ponBEoAr{Jrc.rr rroAcrrer nperrenrrrJrx r.rlrrcpBa.roB
r{e}r{Ay rrr.rr{aNrrr B paAr{orr3Jryareur,rr,r rr Barrr{c-flx orulr6on A,A u L,H. Bttacltllnoct',
qro orur,r6Ha 4.4 ) AH, uoaror'iy cpaBHeHr{e npor,r3noAr,rJrocb s 6o.xblulrrrcrBe
clysaeB c orura6Halrr{ ro aBr.rilryry, [pr,r paBHLIx Be.[r,Iqr,IHax orx"rouerurfi (10,
20,30',..). 1\{teroa aHaJrlraa a}raJrorr.rare}r roN{y, noropr,rfi uptlrre}Lflercrl npI4 LIc-
cJreAoBal{r,rflx nocJreAoBaTeJIbHocTr,{ I,rlrnyJrbcoB c HecrallrroHapHbIM rleprroAol\{ ilo-
BToperJr{.rr rr oAr4HaxoBofi aMlJrr,rrygort. Saren crporr.[rrcb lr,Icrorpa]Irlbl pacflpe-
AeJreHr,{.s [epr4oAoB noBropeHr/ifl Dr],rx r.{}rnyJ[,con (uunon) l;rs cY B oAHoM IIa-
IrpaBJreHr,lr{, HoppeJrl,rpoBaHHbrx c rr,rHa}rr,r B palr,rorlsJryarerrrrrr, o6yclon;renHr,lltn
cMerrleur.reNr [I7 PT-22 c Mar(cr4My]ra paAllo.rlpHocrrr B pacrrpeAeJleIrI4I4 rlo
JIIzI. Paccuarpr,rBaJrrlcb peaJrr4garIr,rr{ AJrrrreJrb}rocrrrc 5 u 60 uun.

OHaaarocr,, rrro [paxruqecxr{ r{a?riAoMy rrr4r{y B Barrr4c.ax ourr.r6ox CV, coor-
BercrByrox{er{y ornJroHeuuro .(H paAr.roreJrecfiorra r{a ytorr 20" r.r 6o,nee, coorBer-
crByeT rrr,rn rra aarrr4cr4 paAr4or.l3Jry.renr.r.s. A,r,rurr.IryAa IrI4I{a B paAuoI,IBlyqeHLII,I
HoppeJrr,rpyer c BeJrr,rrrr{noft ornror-re}rr.r.E, onpeAenennofi ilo cnar{al,r JItr4 ua AI{cHe.
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Puc. 6. ftactorpauur,r pacupeAeJreErrfi trepIIoAoB nym'caqrlli (A,4) cttctelrhl yrIpaBJIeIrI{E B

oAEoM Ea11paBrerrru (a) tr s o6oux EanpaBJrerr[fix (6) otuocuterr,Ho pacqernoro rIoJIoE(e-
ara IH PT-22

Coasua (> 2O'). (ItoaS$nqraeHr ItopleiI.EIlI4Id He rloAcrll{rblBarcs, Ho ilo HpafiHeft
ruepe 50 nuHalr B Barrrlc.sx omu6on CV coorsercrBoBailrr 45 uramos B Barlrlc.flx pa-
graoraaryueuraa. )

Ana.trraa BatrI{cefi [oI(aBaJI, cro [pLI otrpeAeJleHublx fioIoAHbIx ycnoauax (ae-

Tep) tryrbcartrrrr{ B paAuouaryrrerrrrr,r r{oryr BoBIrl4ngyrr, ua-ea xone6auuft pa4rao-
TeJrecgotra HaK [rexanr4qecxoft cr4cretrrbr, Ha I{oropyrc BoBAeftcrBylor BHeIlrII4e
Bo3Myrqeulrs,. ILa cpaBuerru.fl Barruceft Br4Arra crrJrbrrafl KoppeJrgl{r4a nyntcarlrafi
oTr(Jrouerrr4.E rroJlo)fieHrrf ,{H paguoreJrecnolla > 20' or pacrlerHoii A;rs paBHbIx
cJryrraeB cJre)neHrrfl ea JItr4. Brrssileun trepr4oAbl 5,10-12 u22 c (T"p =:1L.^).
flepuog 5 c o6yctoBrleH, IIo-BIIAIIIrolIy, uepexoguoft xapal(repllcrl,Inofi PT-22.
(peaxqua Ha BoBMyrqeurde). Ha puc. 6 uprane4eubl rlrcrorpallr{bl pacupeAeJIeHr4fl
treprroAoB uymcaqufi CY (4,4).-Ilpra 

na6;rroAeurr[ paAr,rorryJr],caqr.rft o usilyqeul4rl croxofiuoro Co,rnqa lraJIrl-
que KoporRotreplroAr,rqecxr,rx KoJre6aru:r,ft paAr{oreJrecnorra HaHJraAr,rBaer oI]pe-
[eJreHrrbre ycJroBr4fl ua nrr6op rrJrorqaAor( cJrex(eHr{.r. B c;ry.rae EepaBrroMepuoro'
pactrpeneJreHr{ff paAno.flpnocrrr n6nuau roxrex cJler(er{rrfl grlr fioJIe6aHLIfl pa-

Ar{oTeJrecfiola MoryT BHaarr4TerbHo yBeJrr4rII4Tr, A7gr. Oun raxrne yqrdTLIBailucb trpI4
o6pa6orre Ha6rloAareilLHoro MareprlaJla, AJr.E qero [pl{BrrexaJrl4cb Barll4crr cna-
HOB qepes rrJrou{aAKlr CJre}r{eHr4fi, BbrtroJrrrfleMbre HaK B HaqaJIe, TaIt u B r(oHqe"

ua6rroAenrfi.
Cyruuapuar orHocr4reJrbuafl aMrJrlrry4a {lroxtyaqraft, o6yc;nonneru{afl Bapr,{-

arlrrflMlr xoaS$uqueHra ycrrJrerrr4fl paAr,roMerpa, Bapl4al{rrflr{I,r [orJlolqeHr4fl B ar-
uoc6epe u {nyHryaqrr.flMl{ crlcre}Ibl yrrpaBJlerrl4fl reJlecHorla, paBIra

6T>: 3.10-3.

6. Pe6ynnrarbr HadJlrc[eHlril{ r(orepelrrHr,rx Hore6auul:i
B Ar{arlaSoHe 1r9-3r5 cnr

flepnue peByJIbrarr,r Ha6rroAenldft uynr,caqr.rfi pa4r'roraanyqeHr4fl Co.nnlla c ne-
pr,roAoM 160 uun, BbrroJIHeHHste s 1977 -1978 rr. ta PT-22 ItAO, ony6rrllxoBaHll
s [1]. CseAeuLIs o rra6lro4areJlbHorl ]Iarepl4aJre coAepiliarca B ra6ruqe' rAe
yxaaaubr rrrlrepBaJrbr na6;nro4enr,rft, 4rr,rua BoJII-IDI, qrlcJro 4neii r.r qacoB sa6;rro-
4eur,rft. ItaH nuquo raa:ra6nlrqr,r, c go6aareHl{er{ Nlarepua,na 1979-1980 rr.'ruc-
Jro r{BMepeHrafi noapocro upl4N{epuo n 2,5 paaa.

Ha plrc. 7 gnx cpaBHeI'IIt.E co cpegneft npr.rnofi (6) p;rn ny'renoit cltopocrr{
Cornqa rro r{BMepeHr.rRr,r Cenepuoro Lr Ap. [3] upuueleHlr r{pI'IBr,Ie paAlro.spltocrl'I
no nepBbrrt rdBMepeIlI4-rL{ 1977-1978 rr. (a) r{ Iro Bcer{ I{3}Iepelll,lflrt 1977-
t9B0rr. (a). Bu4uo, sro noBeAeHrae (no {aae) ournuecxofi npr,Iuofi rI HpI'IBbIx pa-

Al4oflpKocrr4 Becr,r{a cxoAHo. Crarucr:r,r.recxafl B}Iaqrr}{ocrb 2Alo o6enx Hpr{Bblx
paArro.Epnocrlr oHono 6,0. Cpe4uennagparl,rqHa.E orur.r6na, orpeAe,rrell,rrtfl 4JrI
xarr*goro 10-rtrnn IlHrepBaJIa cyr,ruapnofi xpraeoit, cocraB"rr.aer o- :=3,8' 10-4.
Cpe4naa aMrrJrr{ryAa rone6aur.rfi, oueuerlua.fl rlo raprlol.Irrcecxofi Hpr'Iroii, npotse-
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P:lic.. 7. Peayur,tr,rpyloqne HprrBr,re orEocrrreJrr-
uofi patuoapxocrr{ tro ua6trogeuuxu Ea AJrrrrax
aoru 7,9; 2,25; 2,5 u 3,5 cu e 1977-1978 m.
(o), 4ra$Sepeuquamuoft crtopocrrr Cotuqa sa 1974-
1980 rr. rro Aauur,rlr I3l (6) u orrocaretsuoft pa-
.Auoaprocru uo ua6nrogeurrsrr B 1977-1980 rr, (a)

IleprroE nyascaqufi P : 160T01, HyJreBaE Saaacooraer:-
.crByer ilroMeHry UT 00h00- Lb.07 1g78r. Beprlrnanr,-
Hr,rMrr qeproqr(aMrr rroHaBaHbr ol]Iu6nu (:b o) cpeAHrax

rBHaqeE14fi

4euuofi qepea Toqnu r{eroAor{ Harl-
IIeHLUrr.rX HBaApaTOB, COCTaBJT.S-

et 2,3.10-a, uro B cpeAHeM coor-
BercrByer Hole6anra.sr,r paAr o,ap-
Hocrrr cuoxofinoio Conuqa B

Ar4anaaoHe 1,9-3,5 cl,r onorro
*3 It.

tr4a cpanHeuun ttpmaux 6 u o

Ha pIIC. 7 rto;-rino BLrAerr,, rrro IrIMe-
eTc.fl , Iro-BI4AI4NIOlry, CI4CTeilaTu -
secxafl paaHocrr rfaa nreiri4y au-
ilpOHcIrtlII{pyrcIqI4MI,I HpI4BbrMI4

AJrfl .rryqeBort cHopocrz r4 paAr4o-
flpI{ocTI{. C,re4onare.nr,no, KoJre-
6atus .rryuenor} cropocrr4 r4 r{ofle-
6auun paAr4o.spxocrz Co.nuqa (n
Ar{anaaoHe 1,9-3,5 cr,r) nrnarcr-
cfl HotepeHrrIr,rMu, Ilpr4uer{ pa3-
r.rocrb {aa ueai4y rrr4l{r4 coorBer-
cTByeT 3aIIaSAbIBaHr4IO rdBl{eIIe-
rrrarn 1ta;luoapnoc?1.r Ha B eJrI4qIrIry
onoJro 72 yuu. tr{a paccuorpeur{.s
r{llr4Bbrx 6 u a raxnte cfleAyer, qro
{aaa rraxcr.rualslroit cxopocrr{
(npra6.rru;rieuue r{eHrpa ArrcHa
Co;ruqa x na6nro4are.rrrc) connaga-
eT c yBe.[uqe]rr4eM paAfio_Epnocrr4
s6nuau Hpa.s Arrcna rro orHorrle-
rrr{ro H r{3.[yqsHl4lo ero rleHrpaJrr,-
uofi .racrra c lrexoropLrM BarraaAbr-
BarrrdeN,r no {aae.

Ocnonnrre BbrBoAbr rfoiri]ro
c{opuy.,rr,rpoBarr, cJr eAyror1r.rrr o6.
pasol,r:

I .,(ouonniareJrbr{bre na6nro71e-
Hr4.rI HorepeHrHbIx lto.rre6anrarir Ha BoJrHe 2,25 cv, Br,rlo.rrr{eHHrre s 1979-1980 rr.,
troArBeplriAaror paHee [o.nyqgHrrre peayrrr,rarrr [1].

2. Ha6rrogeuun (urcnrvar1r.rfi cuoxor?uoro Co.nnqa B Ar{arraaorre 1,9-3,5 cu
B rerreHl{e L977-7980 rr. noHaBr,lBaIor Har[rrr4e r{oreperrrr-rocrr4 r.rBMer{eurarZ pa4zo-
.rIpl{ocrl4 c 160-uzs nore6aHlafirrra nyuenofi cxopocrrn, onpeAeJrer{Hort no ourl.r.re-
cHr.trt rra6.troAeI{rLrI}I 1974-1980 rr. Cpegunfl ar4rJrr4r)rila xo.ne6aurzft coorsercr-
Bver rdarrerreHraro paAr4o.rrlll(ocrrr na -+3 I{,

3. Bepoaruo, IrtrIeer rlecTo BanaBAI{BaHue Hone6arrr4flpaArro.sllnocrrl rro orrro-
rueurrro R Koire6arrr{rc nyqgs6; cr{opocr,t4 rrp14[reprro na 12 rrrau,

afu c ro

I{rirepBarbl Ha6:rroAeurrrl I, clr
AHcil

ToA

1977
1.977

t977
1 978
197!l
ts19
I 979
1980
19BC)

1,9
2,5
3,5
2,25
2,25
2,25
2,25
2,25
2,25

2t-25.07
21-25.07
2t-25.07
08-23 .08
14-25.04
1s-27 .C6
c5-09.08
16-22.04
12-31 .08

5

J

0
(,1

I
5
6
I

DC

zl)
D4

38

41
5ti

Cylrlrapurrii rrrrrepBa 2l .07 1577 *31 . C8 1980 r
BPEAIEIIII

3{r4

{++

t++

r26

qa coB

54



Anrop cquraer cBorrM rrprlrlrHbrM AoJIroM Bbrpaal4rr, 6larogapnocrr A. B. Ce-
BepEoMy Ba trocralroBny BaAauu u uo,qAepr(ny pa6orrr, B. A. ItotoBy Ba qeurrbre
aaMesauu.E rpz o6cpnAeul,Ifi peayJlbraron. Anrop 6naro4aput M. A. Mupouora
Ba rroMoqb rrpu r,rBroToBJreul{r,r ailflapaTypBr u troAroToBny ee x na6nroAeulrflM,
A. (D. Bauypura ra A. C. ,(nopauuua Ba troMoq,b upla na6trc,qelrtr{.flx' a rax}r(e'
E. M. Eproueny Ba troMoqb r o6pa6orxe MarepI,IaJIa.

Mat 1981 r.
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o PAAT4OPAAT{yCE COJTHqA
HA BOAHAX I,9; 205 u 3,5 cr,r'

A..(D. Eauypun

llar*epeuu paArropaAflyclr Corrqa B HarrpaBJreHrrffx ero qerrpaJrr,uoro MeprrAr4aua mHBa-
Topa rra Borrrrax 1,,9; 2,5 u 3,5 cu. floraaauo, rrro r{a orr{x BoJrHax {opua patr,rouao6parxenux
cuonofinoro Coruqa B rreptroA r,rriur.rMyMa qurJra coJrrreqnoft axrusuocrlr xopomo orrrrcrrBaercr
aJrJrurrcoM, MaJraff ocb Roroporo HarrpaBJreua. BAoJrb qeurpaJlr,Eoro MeprrAtrarra. flpone4eu.
arraJrtrB omr6on l{BMepelrrrfi paAtropaArryca.

ON THE SOLAR RADIO RADIUS AT 1.9; 2.5 AND 3.5 CM WAVELENGTHS, by
A, F. Bachurin. - Radio radii of the Sun are measured along the central solar meridian
and the equator at the wavelengths L.9;2.5 and 3.5 cm. It has been shorvn that the radio ima-
ge of the quiet Sun at the minimum phase of the solar activity cycle at these rvavelengths,
can be nicely shaped as ellipse with small axisl directed along the central meridian. The'
analysis of measurement errors of the radio raclius has been 'carried out.

B [1] ouracau crroco6 LrBMepeHrr.E coilHeqHoro paAr,ropaAr,ryca, ocHoBarrHbrfi Ha
cpaBEerrr4rlr Bafir4cefi paAr4ousilyseura.s cna6o BoBMyqeHrroro Colnqa, rroJryqeH-
Irbrx uB Ea6rIoAeHI.,Ifr.r.pm cKalrlrpoBaHrrrlr aHTerrHoft corHesHoro Ar4cKa, r,r pacqer-
Irbrx r{puBlrx, [ocTpoeEHbrx B trpeAuoJro]fieHl,rl1 paBHoMepHoro pac[peAeJleHrr.fr
paAuo.flpnocrn rro,qr4cr(y co.ruqa.

Pa cs er Hbre Kpr,rB Ere uoJryqerbl rrrrcJr errHbIM I{ HT e rp r{poBaurr eM ABofi Ho ro r.rH-
TefpaJla, ollucbrBalolqero IrSMeHeHr4e oTnJrr4r(a arrTeHHbr rrprdcKaHIrpoBaHLru coJI-
EeTIHOTO Ar4CI(a. onn paCcuurhrBaJrr4cb AJrfl Tpex auauenuft paArropaArryca coluqa,
paBlrbrx 16,77 pr 18'. Ha6lro4aenauft paAzopaArryc otrpeAeJr.flJrc.s Jrr4uefiHofi uurep-
uoraqr,refi tro AByru rrB orr4x pacqerHr,rx r(pnBbrx, MelnAy yqacrRaMrr 6rrcrporo ua-
MeHerrl4fi I(OTOpbrX pacrroJraraJrrdcb yqacTltz 6rrcrporo IISMerreHr{.g Baur4cr{ paAr,ro-
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YB[yrIeEI,Ir Conuqa, uonyuennofi lta ra6rrc4euuft upu crtanupoBauulr coJrrreqHo-
IO ArrCHa.

Ilpune4enune s [{] AaIrHbIe Aalor Beilrilrr,ruy paAuopaArrycoB B HatrpaBJreHfrttxl
.cocTaBJl.slonulx c r{elrrpaJrbrrbrM MeprrAr4aHoM yrJrbr onoJro 23o r uplrlrepno 113o,
€cilu orcqurbrBarb artr yrJrbr or r{eErpaJrbHoro MeprrAr,raHa (q.*r.) colrqa r ero
'Ceaepnorvr [oilymapuu uo qacosoft crpenre.

SAecr paccMarpuBarorc.fi paArropaAuycrr, coBrraAaroqrre B rrpeAerax -f-3o
c HatrpaBJre}JufrMt4 rleHTpaJrbrroro Mep[Ar{aHa u aHBaropa Co.ruqa. Ha6troAenran
npoBoAr,rJrrcb Ha 22-m paArroreJrecxotre I{AO AH CCCP B trepuoA c 4 to
12.11 1976 r. Mero4uxa na6nro4enufi z uprzuqurr rrxo6pa6ornzauaJroruqHbrotrr-
,canuurrr s Ul.

Hapagy o AaHIrrrMu o BeJluqrlHe paArnopaAr4ycon Co;rnqa Hrrx(e trpr4BoAr4rc.E
'Tan)fie or{enr(a rrorpeltrEocreft s onpe4eJrerrurl arllx Berrrquu.

Peaynrrarrr na6nrogenuft

. Henoropoe orJruqu e or otrucaHnoft s Ul MeroArznrr cocrour B roM, qro [rr.fl Bbr-
'rlrrcJlerrrlfi paAr,IopaAlrycoB ucrroJrbBoBaJrr{cb He roJrEKo 4nofiurre cfiarrbr (c peeep-
cou) , no n oArrHonnr,re (6ea penepca). Ero npurero x ueo6xo4r{Mocrrr yqera co6cr-
BeHlroro ABI{}rieHI{E Cornqa oruocr{TeJrbHo ar(Baropzanr,noft crrcTeMr,r ftoopArlruar.
floarouy B BeJrrrqrdr'rbr paAlropaAr.,rycoB, roryqeuuEre uB oAnHoqubrx cHaHoB, BBo-
^AIdJII{cb coorBercrByrotqrde troupaBr(tT. Jlunum cxaHr{poBarru.n u EatrpaBJreu[fi
ABl4rr{eHrI.E AuarpaMMrr HatrpaBJrenuocrtt (,(H) aHreurrbr orrrocureirbuo coilHe-rruoro
,AlIcHa upoxoArrJrrl Taftr{M o6paaou, qro artrr trotrpaBnr,r or(aaaJrrlcb BecbMa 6nnstu-
Mrr n r{yJrro AJLrr cr(aHoB BAoJrb ltr. M. Cotuqa r4 cocTaBrrJlr4 oKoJIo 5" gtrrfi. cHaHoB
BAOJTb ero 3r(BaTOpa.

Ocnonuoe Bbrpa)fierrrre, tro r(oropoMy BbrqrzcJr.sJrcfl paArropaArryc fi. n xarr4ou
.oTAeJIbHOM CJIyqae, IrMeeT BrdA

ADRr:C+-;, (1)

rAe C : 16' , ecnu yqacrnrl 6r,rcrporo r{BMeuerrrdrr Barrrrcr.r paAr.rordBryseuus Conn-
IIa HaxoAflTcrr nreir{Ay yqacrHa}rr4 6rrcrporo rdBr{e}rerrr,rfl pacqerHbrx npr{Bbrx, [o-
crpoeur{rJr Anrr paArzopaAr.rycoB , llaBrrbrx 16 u 17 ' , u C : 17 ' , ectu ETu yqacrnu
Balr4cI{ pacuo.rroir{eHrrr MeiriAy coorBercrByroq}rNIrr yqacTHa},rr4 pacqeTHbrx r(llr.rBbrx,
.orBeqarcqux paAr4olraAr{ycarr 17 u lB';

LD,. : [(r, - rr)l(q - nr)]'l2o'.

Cltr,rc;r B e.{rrqtrrlr rt, rz m r B trcer uz przc , I , ua xoropo rr cx eN{arrdal ecHtr{ rroma Ba rr r,I

nplrBafi Bi\ilrlcrr pa[uorrBryqerrua Cornqa u pacserrrLre Hpr.lBr,re.
Bcero 6r,uo o6pa6orauo 3ti aauucefr paAr{or43Jryqer.rua Conuqa (no 12 rra Ha;ri-

gofi ua yr{aaaHr{r,rx nonu) , nllrrqeN{ 27 ue fiux coorBercrByror cr(aHa}r BAoJrrr ero
q.M., a 9 - n4onr, Ar4aNrerpa corHerri{oro Arrcxa, npoxoAflir{ero n6rraan Br{Baropa,

Ha pr,rc. 2 npe;lcranrelrr,r Br{aqerrr.rfl or}roureHi,rfl llaArropaArrycoB Ha Bo.rrHax
7,9;2,5 r,r3,5crrBAoJrE,q.rr. (cnetnbre r{py,rfinrr)ma6mrzu aHBaropa Connqa (rert-
HLle Hplr;rinr,r) x ero or?rdqecxor,IypaAr4ycy.R6. Bepruxallrrr.rsreqeprotlxI4 o6oaua-
samr cpei{rreKBaAparr.rqur,re ourra6xlr. ,(.na paAr4opa4i{ycoB B rralpaBrreHrrr4 no.riro-
oon Co.uuqa orrr,r Brrrrrr4cJrflIrmcb no $opr'ry.ue cpeArrer{BaAparr4rrrroro ornJIoHeHI,Ifl
cpeAHero, a g6.rrmar,r or(Baropa - Har( /Ur.fl clreAr{exBaAllarrlrrr{oit omlr6Hlr orAe.[b-
HOrO r,rSIrel)errlr.q.

Cn;rottrsan u rrrrpl4xoB a fl trrurttr4u rrlleAcraBJrrlror arrrponcl{}.Iaqirrc rroryqeH-
rri,rx AaIIrIIi x .unueiiuofr 3aB r,rcIIMo cTr,ro Br4Aal

R,.lRa:7-l-k)",
rAe A.Tr,rHa BoirHr,r l, arrpa;rierra B carrrr{Nrerpax, a yr.rronor? xoa$Sr.rrlraeHr anIrPoH-
,cI,INrI,Il)yrcqer,l upaurort BrJrrrrcJrrrJrcfl r,rB coorr.romerrld.rr, rrpl4BeAeIIIroro n It].

B peay.rrnrare rrprdxol(r,r]r r{ cJreAyrorqr,rM DMni4pr4rrecHuNI BLIpaiIieIII4rI}I:

R,.olRo: 1 -F 0,0184fu
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Puc. 1. CxenaruqecHoe r{Bo6pamerr{e Barrr{crr (cnriournar ruwun) rl pacqerublx RpI4BEIx (urtpu-
xoBbre JrIrEr.{r{) paguonaryverr,ra Co.nuqa [pr{ craEr.rpoBaErrrr coJruesnoro Ar4cfta

Pwc. 2. 3aa[c[Mocr], oruorrrerrrfl paAr4opaAr{yca Corrqa K ero orrrrtqec(oMy paAnycy ot
NJII,IEI,I BOJIEbI

- AJrfl paAr{opaAr,ryca firo s6nueu corHesHoro EKBaropa r{

R,,.lRo: I + 0,00791,

AJrflpaAr{opaAr4yca -R"nn4onrq. ra. Conuqa, T, e. B HarrpaBJreHr{I,r erorroJlrocoB.

Oqeuxa uorpeuruocr:eii

Oqenrau norpemuocrr4 rrpr4 orpeAeJrerrur{ Beflrlsr.rHbr paAnopaAfiycon. IraS{e-
peHrll4py.s (1), uafigeu rpeAeJrr,Hyro a6conrornyro omra6Ky orAeJrEHoro rirBMepe-
rrr4.rr paAr4opaAr.ryca Connrla :

AR,.,p.s:+ 60" {|ffi a,,l + l'E*?l * I #l}, (2)

rAe Ar:1 , L,r, u L*, - cnyvafiur,re a6conrornr,re omrz6xra rlaMepeutrfl BeJrrrquu
t11 fr2 ll lB COOTB0TCTBOIIHO.

Ocnonnrre l{cTosHrrnl4 omra6ox Lrr, A,r, m L.r, cJreAyrorqrde. Hero.ruocrs rpa-
$uuecxrzx nocrpoeuaft pacqerHbrx npr{Bbrx. Omu6xa rpaSuuecxoro trocrpoeHufi
o4,r-roft Tosnu or{eHrrBaerca pannofi -l-1 urt, TaR qro Lrr: Lr, - -F2 urrr. flrr
omu6Hrz Ae, ocraerc.E cocraBJrEroIr{a.8, cB.sBar{Ha.fi c HeroqHocTblo r{BMepeur{.flpac-
aros:nmfr. Itpolre roro, Ea Ber[rrr.{Hy Ar, nnranror:

1) nryuu paAr4oMerpa, r{oroprre BbrsbrBaror He roflr,Ho I{cxa)r{eHr{e Barrrrcra
paAlrougJryqer{rr.rr Ha yqacrxe ee 6r,rcrporo rlrBMeHeHLr r{, Ho lr Ha yrracrne ee rrJroc-
xoro Mar(cl{l,tyua (crrt. pzc. 1) , rrro [pzBoAr{T H Hexoropofi reonpeAeJreHuocrrr B otr-
peAeJrel{rru ypoBlr.rl r{Bryqeulrfl cuoxofiuoro Connr{a Ha JreHTe caMotrrrrcrla;

2) uepanuoMepHocrb npor.Elr(Krr Jrerrrbr caMo[r{cqa, Saneruu rro aroMy rroBo-

Ay, qro c r{eJrbro yMeHbmeHu tr r;rutruufl. yxaaaHuoro Saxropa AJrfl Barrr4cr4 paAldo-
14 Br yseur{ fl Con uqa rpr{M e}r.EJrr{cb ca Mo[r{ cqr,r rri[a 3 II II-09 M, o6na4arc qu e B Ha-
qureJrrHo 6onr,mefi cra6u.rrnocTbro trpor.Elr{Htr JreHTr,r, qeM, cxa}r{eM, caMotrIacr{br
runa HC[I4;

3) uepaanoMepuocrr, ABrrx{errrr.rr aHrerrHbr rrpu cxar{upoBaHrrrn Ar{cna Connqa.
Oua srrasaHa RaH Ancxperrrocrbro yflpaBJr.srorqero clrrHaJra Ha noBoporH'r,re Me-
xaHl,l SMLI aHTeIIHLI paAIZOTeJIeCHOIIa, TaH I4 BeTpOBLIMI4 HarpyBI{aMI4 IIa Hee' HO-
TOp 6I e B AHI{ OrrI{Cr,rBa eMr,IX Ua 6nrO4 eUrA ir 6WW H e3 HaTII,IT eilbHbr.

IIpu6ruxreuHas orleHr{a BilmflH.urr Bcex arr{x {anropon rroxaBbrBaer, uro omu6-
Ha M BMeperrr4.rr orpear{a r,i rrpuxop.flrqaflcfl na Harxgr,rfi r{B ero r(oHqoB, He trpeBbr-
ruaer - 2 MM, r. e. I A,r, I ( 4 urrr.

flo4c'rannaa n (2) uafi4eHubre BHaseuun Lr1, L,r2, Lra, a ranll{e cpeArrl{e BHa-
qenr4.fl Belrlrrrlau t11 fl2 14 Jr3 I troJr1ryerrHble rra ncex na6rro4enuri, nafigelt [peAeJrr,-
uyro a6corrcruyrc omu6Hy orAeJrbHoro t4 BMepeHrdfl paAr,ropaAr,ryca Conuqa

Allr rrp.r = *35".

5 UBB. HpLrMcfioit o6cepnaropnu, r. LXVII

t04

[02
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Oruetralt, qro HI{ oArra r4B 36 ne;rra.ruu r4aNrepeHHoro paAr4opaAr,ryca He ornJro-
II.flJIaCb OT COOTBeTCTByT0qeTO CpeAHero SFraqeHufl Ha BeJrrrql4rry, paBrryro r4Jrrr
rrpeBr,rruarcu{ym 35".

Itpolre cryuafinr,rx omlr6ox, orlI4caHrrblxBbrlrre, BoBMoiliHr,I r4 cr4creMarI4qecKI,re
omra6xrz npfi onpeAeilerrv?r paArlopaAr4yca AaHHbrr{ cnoco6on. H nralr Mo}nHo or-
HecTrr cJreAyrotr{}re.

1. Omz6xu, o6ycronrelrrrbre relr, rrro flr4Hrafl cxaHr.rpoBarrrz.rr npoxoArrr He
sepeB rIeHTp corflelrHoro Ar.rcxa. Onra sbrar,rnarorcfl nero.rnofi yc:rauonxofi cxopo-
creft 4rraxreHIr.rI aHreHHr,r npr4 cHaHr.rpoBar{r{r{rro ABy}I HoopAr4Hara}r oAHoBpeMeH-
no (no q, ltrro 6), uro npr4BoAr4r r{ HexoropoMy y}reHbmer{r.rrc }raMeperrHoro paArro-
paAl4yca [o cpaBHe]rr{ro c r4crr4r'rr-rnr,u. Hec;no}r{Hr;re reoMeTpr4secr{r4e rrocTpoeHr4fl
rroHaBblBaror, qro aro yl,reHr,melrl4e IIe ilpeBbrrraer B rraurr4x na6.nro4enzgx AByx
yrJroBbrx ceKyHA.

2. Olrru6ttu, Br,raBaHHbre Heroarur,rNr BHaHUeNT Ar{arpa}rr{br HalpaBJreHHocrr4r
aHTerrrII;I. flo-nr.r4zlroMy, oHrrr He rrprrBoA-rrr npl4 rramr4x na6rro4enfifix t\ BaMerrro-
My I,rcxairieHlrrc peayJrbrdtos. 3ro HocnenHo cJreAyer r4B Toro,uro Sopua pacner-
HbIx r{pl,IBbrx cHaHoB, nocrpoeHHbrx AJrrr xonxpernofi BeJlr4qrrHbr paAr,ro]laAr4yca
Connqa (n npe4etax or 16 go 1B'), AoBoJrbr-ro cra6o BaBrzcr4r or Inr4pr{rlrr,[H,
HorAa nocJreAHflfl r4BrreHflercflB npeAeJrax 10-15%or cnoero cpe4uero aHarreHr4fl.

Taxralr o6paao,l.r, [poBeAeHHa.rr orleHr(a [orperrrrrocrefi oupe4ereurrfi coJrl-req-
Horo paAl4opaArayca cnoco6ou cpaBr-reHr,r.s pacrrerur,rx Hpr{Bbrx c npzaor,i Bartrncv
paAldol{BJryqenrza Conrlqa uofiaBr,rBaer, rrro rrpeAeJrr,r.ra.rr a6corrctna-s ourz6na or-
AeJIrHoro r{BMepe}r[.fl rre rrpeBocxo4rzr 35", r4 yraarrBaer rryrtr yMeHbmeHu.s cJry-
gafiurrx omlr6ox. Ocuosnofi BKJTaA a omra6xy, ofipeAeJr.rreMyro coorHomenzelr (2),
BHocI4r uneu Lrrl(rt - flr).[.rrr ero y^,rer-rburenr4.sHeo6xoArzMo perr{crpr4poBarb
paAldorrBryqeHr{e c sbrcoHofi nocro.suuori cHopocrr,ro npor.rrx{r{r4 JreHTrJ ca}ronr.rcrla,
ylreHbruarr rxyMbI paAr,roMerpa, npoBoAr4rb na6rro4enza n 6eanerpeHHyro noroAy.

O6cynt4enue peByrrbraroB

Cpanueu[e fioflyrreHHl{x Bbrme Aarr}rrlx c AaHHBrNrr4, rrplrrBeAe}rnbrMz s [1]
rIOHaBbIBaeT, qTo COJIlIeuur'rfi pa4fzopaAl4yc -R,.r. f nanpaBJreHrrr4 rroJrroCoB MeHLIIe
ceM paArropaAl{yc, I4aMeperlHbrft n nanpanJleurrr{, cocraBJr.rrrorqelt yroJr or(oJro
23"c q.u. Conuqa. B ro;ne Bpeivr.rr paAr4opaAr4yc Rr., n6tuafi coruerrHoro axtsaropa
6orrure paAr.ropaAr.ryca B HarrpaBJreHrnM, noropoe o6paeyer yron 23'c axBaropoM.

Parree s [2], r,qe npl4BeAeHr,r AaHHbre orHocrzTeJrbrrbrx r4Br{epeurafi, uoxaaauo,
ttro B paccMarlll4BaeMor{ AlaanasoHe AJrrzH BoJrH pa4uoraao6pair{eHr4e Co;ruqa B rrep-
nolr rrpu6nult\errrrt vMeer {opuy DJrJrrz[ca, 6orsuras ocb noroporo HarrpaBJreHa
BAoJrb coruesuoro er{Baropa. Sror nrrno4 6rr.rr c4enar-r Ha ocHoBarrrrrz cHarr[po-
Baurz.s anreunoft Arzc(a Cotuqa [o,r{ paB[]4qHr,r]rr4 yrJrauu (.repea nani4r,re 10o)
oTHocrzTeJrbHo EI{BaTopr4aJIr,HbIx r{oopAl4lrar a u 6. flpra onucr,rBaeMr,rx Br,Irtre u
n [1] ua6nroAeHl4flx rrpoBoAr4Jlocr n o6qefi cJro]r{Hocrr{ oupe4e.rrenrae paAr.,ropaAr{y-
ca Jrr,Imb B qerblpex HarlpaBJrenr4ax. flpe4uoJrox{errr4e o6 ennurrrusuocru paAr.ro-
rao6parHenrla Co.rrnqa xaqecrBeurro rloArBeplnAaerc.rr rrprrBeAeHHbrM Bbrrne cpaB-
rreur4eM peByJrbraroB, rroJryqeHHbrx BAecr, ra s [1].

O4naxo Ha ocHoBaHufi arrzx AaHrrrrx MolnHo [poBecTr4 u Horr4rrecrBeuHyro
oqelrxy eflrl{urvaruocrtz coJr}rerruoro pa4rzoraao6paxteHr{r Ha BoJrHax paccMarpr{-
Baer,roro Arranaaona. C orofi r{eJrr,rc paccMorpraM pr,rc. 3, Ha HoropoM I4Bo6paE{eE
aJrJrr4rrc c rroJlyoc.Elru a u b, HarrpaBJler.rur,rMltr coorBercrBeHlro ilo oc.fiNr Or n Oy
4exa pronofi np.rrMoyloJt.ssofi czcreubr troopAt4nar. YpanueHufl arJru[ca r npcvofi,
trpoxoAfirrlefi uepea Haqaro HoopArrHar rz lraxJroueunofi uo4 yrJroM tp x ocu Oy,
I{MeIOT B I{A COOTB eTCTB er.rHO

'-'1., y:rctgrl.
OP : R1, OM - R, m pemag crdcreMy arr{x ypaBrlenrafi, nafi4eu

,a"
-+-attb2
ilorara-s

et: RtRz {e
b: RrR, Vf

rll cos'zrp1 - .B] cos2 rpl

cos2 rf1 sin2 Q2 - sln2 lpl coi2lp)

-E! sin2 rp3 - fil sin, rp1

(3)

(4)
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Taxr,rm o6paaolr, alra.rr paAr4ycbr aJrJri.rrrca B AByx paarrlqrlErx EanpaBJre]rr{fx
I4 yrJIBI, noropbre oHI,I cocTaBJr.rlror c l,rarofi rroJryocbro, x,rolr{Ho nafirra BeJrrrqurly
ero rroJryocefi.

Hax yxaar,rBaJrocb, s [t] flpuseAer{br Aarrrrrrre AJIn RrLlRo u Rr2lR6, rAe Rr1-
conueqnr,rft paAl4opaAl,ryc B HalpaBJreur{r,r ilvrrutrt cxJroHeHr{fl 6, cocranrrrcrqeM
yro.nrp, :23' c q. M. Cotnqa, a Rrz - IraAl{opaArryc, HaHJIoHeHulrft n II.M. troA
yrJloM 113'. flo;rara.rI -R11 : Rr, Rz : Rrz rI rroAcraBJrfl.n 3rI{ sHaqeulln n (3) z (4) ,
rlloll{Ho BbIqI4cJII{rb alRgwblR6,r.e. orHomeHI4.fl coorBerCrBeHHo paAI{opaAI4yCoB
Rrs m ftr, x orrrr4qecxoMypaAr{ycy,R6. Peaym,rarr,I aroro pacalera I{ I,IBMepeHIrft
npr{BeAeHbr B ra6rr4r{e (cpe4uexnaAparrqHbre omr.r6xu yHasaHbr ua pr,rc. 2).

OruolreulrE li:3,5 cu I:2,5 cN{

RrIIiRo
tlrolllo

1 ,016
1 ,035

1,019
1 ,035

l,;ra xam,qoit ua soru B nepBoNr cror6qe [prrBoAflTcfl Bl"raltelrr4fl coorBercTByro-
[{r{x Beilr4qr4r{, HafiAeHrrbre r{B l]acqera rro coorl.rofilel{I{rl}I (3) n$) c [pIrBJIeqeIrIleM
pe3yJrbraros [t], so BropoM croJI6IIe - rloJrytlsllllble BAecb. tr{a ra6luqr,r cJleAyer'
'qTo HafiAeHr{ble aTr{MI4 AByMf c[oco6aN{r4 co-
orB er crB yro II{u e B eJrl4ql4 I'IbI 6Jrrr 3 n I{. flo aro rty c
xopoltrrl}r npn6ilu[{eHl{eM Mo}I{HO 3ar(JrIOqI'ITb,
qro B nepzoA MI,IHT{MyMa I{I{r(Jra coJrueqHofi aH-
1'r{B HOCTT4 B paccMarpl4Ba eMoM Arlarra SoHe AJTI,IH

BOrrFr paAr4ouso6pa[{eHIIe connqa LIMeer $opuy
aJrJrr.{fica, 6onsman ocb Koropofo coBrraAaer c
HarrpaBJIeHr{eM corHequoro oHBaropa. orno-
]Ileul{fl 6o;rr,mofi noJlyocl{ gToro sJrJII4Ilca K

MaJrofi Ha BoJrrrax 3,5;2,5 u L,9 crtr npra6nraau-
r"ru"o paBrtr coo"BercrBeHHo 1,038j I,023 a T"."'-3:-?IYtrc c rlorryoonMtr 4

1,016.'v.otroTcqeTyrJloBBEoM
B aaxrloqeurre cpaBurrM Harrrrr peByJrbrarbr c AalrrrbrMrr [3], Tarnr noKa3alro'

II,ro paArropaArryo B HarrpaBJreHrir[, cocraBJr.flrotrIeMyron 45ocqel{rpaJrblrBrM Me-
pu4uanou Connqa, 6olr,me, qeM B HaupaB;rerrr{rit ero troJrrocon. !,auur,re, Ep}IBe-

Aerrubre s [3] Rils paAr,ropaAuyca B HatrpaBJreutrIr uoJrlocoB, trpanruqecxu ooBtraAa-
rcr c Hamr{ME peayJrbraraMu, floilyqeuubrrvru s U] AJrff EaIrpaBJreuufi.) cocraBJrfiro-
q,ero yroJr 23o c ry, ilr. Benfiszuhur(e paAtropaA]Iyoa B rralpaBJreurllttroJllocoBt
otrpeAeJreHrrbre BAecb, MeHbrrre tronyqeHHbrx s [3] B cpeAEeM Ha 6". B ro me BpeM.E

Buaqeuuf paArropaAr,rycoB B HaupaBJleuurr, cocTaBJrflrotqeM yroJr 45o o..t{.M.:., rro-
ryqaeMEre pacqeToM c IlpuBileqeHueM uoIyqoIIHEIx BEIme AaHIIbIX, B CpeAHeM, Ea
oAHy CeKyHAy AyrI4 6OArUe cOOTBerCrByIOqIffi auauenlrft, upIIBeAeIIEbIx s [31.

Brrno4rt

1. (Dopua paArlouBo6pameuua cuoxofiHoro Connqa rra BoJIHax 3r5; 2,5 n
1,9 cu B treprroA MrrEuMyMa rlrrftJra colrrrerruofi anrtrBrocru xopomo otruobrBaercE
'aJrJrIrtrCOM, MaJIaf OCb rtOTOpOrO HarrpaBJroEa BAoJIb I{eETpaJlbrroro MepuAIIaEa
Coruqa.-- 

Z.-Ot"o-eHI,Ie paAuopaAuyca Rrs rllil:r;an sxBaropa ft paArropaAzycy Rra
B HarrpaBJreHr4u troJrrocoB B paccMaTprrBaeMoM AuatrasoEe BoJIIT pacTer o yBortrlte-
HIreM AJrl(rrbr BoJIHbr f lr uoxer 6rrrr ouncauo gMtrtrptattecftIlM cooruortrenueM

R,olR,E - ( +0,0184 I)/(1 + 0,0079 I),
rg,e l, nrrpaffieHa B carrTl4MeTpax.

flpruoruy rJry6ofiyro 6uaro4apuoorD fI. II. ,(o6poupaBugy, ynasaBgeyy rra

HeroqrrocTb B trepBoM Bap[alrre pyfiotrncfi.
Mafi 1981 r.

t3t5*

1.,023 | 1,022

I:1,9 cu

1,026
1,063

1,024
1,064
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I4CCJTEtrOBA Hr4E BOf HyTbIX A CTpOHOMT4 qECHI,IX SEpnA JI
N{E',TOAOM TAPTMAHHA

P. E. Iepur6epr, H..fl. Jlunropenr(o, B. trf. Ilponun

Ilogpo6no Ir3Jraraercfi rIoJrHaE MareMarlrqecfiafi cxeMa rrccfieAoBaHrrfi MeroAoM laprlranra
troBepxHocrl4 3epfthfia, IrMelorqero {oprrry flr060r0 BorHyroro r(oHr{RorrAa; erofi cxeue paaAe-
Jrffrorcff ctrcTeMaT[qecxze lt! cry.rainrre orura6xu rroBepxEocrr4 Bepr{aJra r{ rrpoBoAr{TcE yrreT ptrAa
aS{entor, roropble Moryr or(aaar},c.rl BEasI{MhrMrr rrprr arrecraqrrr4 cBerocrrJrr,r{rrx Bepr(aJr.
flprmogr.rrca ofitrcaulre ocytr{ecrBJleu}rofi s HAO ycrarroBnr,r, B noropoft ro.resur,rft ,Icroqgr.rn
cBera coBMerqer c qelrrpoM raprMarrtorpalrurr. OqeuuBaercfi Heo6xoA[Mar roirgocr], uBMe-
peHtrrr raprMarrorpaMM I4 rlapaMerpoB ycrauoBntr trprr rrccJreAoBaHtrrd aepraJr rpe6yelroro ra-
qecrBa, Olrcrrsaercs MeroAI,I(a rroJryqeur4a rr LrBMepeHI{fi rap"MalrrrorpaMM tr Aaercff cxeMa
trporpaMMBr o6pa6orrn ramepeulrfi, peaJII4BoBaHHofi sa OBM EC-1020. llarararorc.E peByJrE-
TaTBr r4ccJIeAoBaHI4s rlepBoro (crextanuoro) 2,6-lr BepnaJra urafinoncmoro pe{,irexropa.

INVESTiGATIONS OF CONVEX ASTRONOMICAL MIRRORS WITH THE HART-
MANN'S METHOD, by R. E. Gershberg, K.Ya. Limorenko, V. I. pronik.- The full ma-
thematical scheme to study the astronomical mirrors withtheHartmann's method is given
in details for mirrors being any convexconicoids. In this scheme systematic and local errlrs of
a mirror are separated and some effects that become to be significant for mirrors of small F/D
ratios are taken into account.' The Hartmann's setting with the point source located within
the center of a hartmannogram is realized at the Crimean Astrophysical Observatory and
described here. All-necessary precisions to measure both hartmannograms and setting para-
meters are estimated for study of mimors of required performances, The procedure of obta-
ning and measuring hartmannograms is described and the scheme to reduce the measurements
with the EC-1020 computer is given. We present the results concerning investigations of the
first 2.6 m glass,mirror of the Shajn reflector.

Han zasecr Ho , ?t1efl MeroAa faprlranua r{ccJreAoBarrl{fl acTpogoMrrlrec1nx o6c-
eKTrrBoB-Jrr4rrBoBBrx rr SepxaJrbHblx-cocTorrT B TOM, qTO rra rroAJreE{aqeM r,rccJre-
AoBaHr{ro o6rexrrlse c troMoqr,rc4raa{parurr, r4MeroqefiAocraroqgo 6onrmoe qac-
Jro orBepcrrrfi, nrr,qeratorc.fl oTAeJrbrrbre yqacTnu, o6rexrnn ocBeqaerc.flToqeqHErM
ucToqEI,rRoM cBera rr Ha BHe$oxaJrbrroM crrrrMxe fioryqaror uao6pax(eur4.fl gToro
Iroroqrrn Ha ?trocTpoeurrbre r(alfiAbrM r4B BbrAeJreHrrbrx yqacTKoB o6beHTr4Ba,I(oJrvqecr-
BOHHOe CotroCraBJIeHIiIe IIOJIyEeHHOro raKIIM o6paBoM yaopa r,rBo6pax(eHr,rfi roses-
EOrO rrcroqHr,rHa cBera - raprMarrHorpaMMbr - c offinAaetfi,rlr yiopoM, Koropbrft
Mo)r(er'6rrTb sbrqzcJren AJIfl ycTarroBJreHuoro p trctroJrBayeMofr cxeMe u4eanruoro
o6sextlrna, Aaer BoBMolnEocTE otrpeAeJrr{TE orr(Jrorreurr.E peaJrbrroro o|renrrua
or lIAeaJIbHcro. floruora E AeraJrbrrocrb 14 ccJreAoBaurrt otrTtlnll MeroAoM lapruau-
Ha 3aBr,rcfiT or rrucJra rr paBMepoB orBepcTrnft 4r,ra{parurr, Toquocrb rroJryqaeMbrx
peSyJrbraroB oupeAeJr.Eerc.tr ToqHocrbro r{3Meperrrzfi noopArrHar rIeHTpoB rr.ETerr
TAPfMAHHOIPAMMrI, TOvHOCTrIO OtrPEAEJIEHI{.fl ITOOPAIzHAT OTBEPCTI,Ift AI,IA+PAIM6II{ To_qHocTblo olpeAeJlerrrl.a BBaLrMHoro pacrroJloxterrrr.E rrccJreAyeMoro o6bexTuBa
4raa{parrvlbr, ToqeqHoro r4crorrHr{r(a cBera rn {orounac:rrauxn.

Mero4 laprmauua 6rrr upe4.rrox(err B HaqaJre rramero BeHa lll n c rex rrop
mupofto rrctroJrbayer cfl. AJrfl or{eur(rr xaqecrBa acrpoHoMIlqecxofi otrTr4I(I4 HeuocpeA-
crBer{Ho rro Ha6JrIoAerrra.EM BBeBA. flpanrrlvecrr4 BCe npyunbre reJrecxorrhr trprr BBe-
AeHI{r[ B crpofi 6sutu mccteAoBanbr rartuM o6paBoM - cM. cc],rJrnra rra trepBbre
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raxrre r{ooJreAotsarruHB l2l r4 rry6Jrr4xarlr4r4 [3-16]. Ho yxie AaBHo 6r,uo oco3uano,
qTo ecJrl{ oTr(a3aTbcfl oT I{crIoJIbBoBaIrI4fl 3Be3,(IJ B I{aqecrBe 6ecxor'reqno yAaJIe}I-
r{oro roqeqHoro r4croqrrrrna rr nepefirra n ra6oparoprlol{y LIcToqr'IIrr(y cBera, Pac-
ilOJIoltteIIIroMy lra HOIIeqr{oNI paCC?OflHI4I4 o? I{ccJre/\yeNfolo o6beI(TI4Ba, To qeHoft

re6oJrblroro ycJrolr{rrerrr4rr B pacqerax raprMaH}IorpaMNItI AJLrI I4IAeaJIbI.Ioro o6'b-

cr{TI{Ba a{o}I{IIo noJryql4Tt' BHaarI4TeJIr'IIbIe npeIlINIVqecTBa 3a cqer 14 cItrloaleHuf B03-

MolnHbrx o1nrl60H rr,rArrpoBaHr{ rr lr Heul6e}r{rroro arMoc{epuoro Apo}IiaHI{r, ycrpa-
I{eIrI{rr BaBr4crdMocTI{ xoAa 14ccJrel(oBar{uH o'[ HarlpI4soB noroA],I u pa60?LI e 6oJIee

XOlr{oprurtx la6oparop}Iblx ycJIoBIIr{x, noA4aloql4xc.s 6o;n ee HaAe}I{Hofr cra6u-
Jrrr3ar{rztr r{ r{oHTlloJrro. J3 pa6o're [2] onucano I4ccJreAoBaHue cepvtr napa6orl4qe-
cnr4x BepHaJr MeroAoNr I'aprlrauua B orrrr4rrecKor,r noJlI,rAolle, rl(e roqeqHbrfi racrosrrl,rx
cBera 6brJr pacrroJroir{e}r rra 20-30-R1lar}roN{ {onycHort paccro.sulzlr or 06BeH-
ruBa. Pauee, np11 IICCJIeAoBaIIuu 72" sepl{aIa peSlexT opa ,(ouranrzor'r-o6cep-
Baroprll{ B orrrr.rqeoxor{ qexe, roqeqHr,rfi I4crorIHuH cBera 6lrr ycraHoBJreH s1nuav
rtreHrpa HIrrrBr{BHbr napaHcr4aJrbHofi BoHbr BepHaJra [4]; aua;rorrzalHrIM o6paBort 6rt.nll
nccileAoBaHr,r 40" aepxaJro cr{Nrer4acr(oro pe{JlexTolla [5] , 69" 3epl{aJro o6cepnato-
puu Ilepxutrc[17],82" aepHaro o6cepnaropr,ru Max-f\ol'IarrbA h8l u 50'rerlecxor
Itpr,rucHofi a crpo {rzauu ecxofi o6c epnatop uu 17 I .

B no c;n e;1nee Bp elrfl a crporroMr{rr ecHa fl orrrr.rHa B c e qaqe I{ccJr eAyer cq NIeroAo}I

Iapruaur.ra rrpra ycranoBHe rorrequoro lrcrotrrrldxa cBera r.l {orou.nacrI4I}IKrr e6lfiam
qelrrpa Kpr{Br4Brrbr napaxcr4aJrr,nofi o6,nacru. B raxort Bapl{aIrre AocrI4taercfl
NraHCr4MaJrE,Ha" xonnuaHr,nocrr, nceii "ua6oparopuoii ycralloBHrtlucclre1yellr,rr? o6:n-

eI{TI4B pa6oraer c ryqrtar{I4, MaKcr{MaJrbrra.tr cBerocl{Jla Horopblx MI4III,IN'IaJrsHa,

u rrznefi.urrfi uacrura6 [ory.raeMr,rx raprMaHr{orpaMMB/{Boe 6oJrblxe, areM B cryqae
I{cnoJrr,BoBarrr4-s BBeaAbr B HarrecrBe r.{croqHl4Ha cBera. tr4uenso aror BapIdaHT Me-

ro4a lapruaHrra nprdN{er.rrerc-a cefi.rac r(aK arrecraqr.rounr,rfi NreroA AJLrI olle}IKITI

Haqec?Ba orrrr4r{tr B rlexoBr,rx r.r na6oparopHLIx ycJIoB14.Ex 119-211, I4 npeA[pIr]II{-
NraroTc-fr noflr,rTr{r{ AoBecTr4 ero Ao ypoBH.fr olrepaTL4B}IOrO N{eTOAa TexHoJIoII4IIecHoro
nor{rpoJrfl 120,22-25] . O4uonpevreurlo coBepuerrcrByercfi Marel{arlqecr(afl reo-
pr4q MeroAa r4 coaAarorc.rr rrporpaMMr,r Marrrvulroft o6pa6orxu raprl{au}IorpaMNl
[10,25-30].

He4,anuo ltcCJIeAOBaHI4-fI KpynHblx aCrpOHOlIuqecKI,Ix sepHaJI MeroAOM fapt-
MaHrra 6sr,nrz soeo6HoBJrerrbr n }tpr,rucxofi actpoSrzauqecxoft o6cepnatopuu. Oco-
6erlnocrr, nosofi xpr,rucHoft ycrar.roBr(r{ AJr.E rroJryqeHrlfi raprrfaIrHorpaMM cocrol{T
B ToM, qro roqerrHr,rfi racro.ruux cBera r{axoAu'tctrB nefi crporo Ha ocl4 I4ccJreAye-
Moro Bepr{ana u Suazuecnll coBMerllaerc.q c I{eHrpoM raprMaHlrorpaMM: n Soto-
uracTI{HHe AeJIaeTcfl oTBepcTlrte, r4 B IrJrocHocru soroouyJlbcl.Lu B aToM oTBepcTIrII
noMerr{aeTo.E MaJrafl4ua$parma, ocBelrlaeNIafiqepeB Ml{Itpoo6texrur. B raxofi cxe-
Me ycrpaH.rrrorc.fl rroJreBue a6eppaqrtu, HevB6e;{{Hr,Ie n o6r,rsuo rrctroJrbayeMblx yc-
TaHoBKax co cMelqeHr{eM ToqeqHoIo rrcToq}ruKa c ocil r{ccJreAyeMoIo SepHaJra,

yMeHr;[aerc.s rrr4clo noAJremaqrrx olpeAeJreHl4lo rrapaMerpoB ycraHoBI(I,I I4 TeM

caMr,INr rroBr,rilraeTc.E I{aAe}fiHocTr, IIoflyqaeMbrx peSyJIbTaToB. AaJIee, HaIrIa ocecI4M-
Merpl{rlHafl cxeMa faprntauua Aorryc6aer npoc,ofi pacaler ncex ueo6xoAr4Mllx
ro.rHocrefi olpeAeJreHr{.fi napaMerpoB ycraHoBr{r4 AJrfl r(oHrpoJrfl sepxaJla SaAaH-

Horo Harrecrna. Haxoneq, n raxofi cxeMe peaJrr4ayerca npocrofi onrl4qecxl4ft cno-
co6 qenrpr,rpoBnr,t grza{parurr orHocr{reJrbHo BepKaJIa, He BaBI4cflur,rafi ot pacrro-
Jlolr{eHr4.g ofiTrrqecxofi ocl4 BepKaJIa orrrocl,rreJIbHo ero reoMerpl4rlecxoro qelrrpa.

flepnouauanE,Ho Ila[ra ycraHoBxa 6r,rla paarteqera B onrl,IqecxoM qexe [tAO
rr IlcrroJrbaoBaJracb AJLrI r{ccJreAoBar-ul.fl c{epzuecHoro, [apa6oJlrrlecxoro I{ rl{trep-
6orz.recnzx BepxaJr ArraMerpoM Ao B0 cnr, r{BroroBJrer.rr.rrrx B o6cepeatopttz.
Sa.rerr ycrauoBxa 6r,rna nepeueceua B 6arurrro 2,6-u urafiuoBcxoro pe$"nextopa
(3TiII), rz Ha r.refi 6r,rna rpoBeAeHa arrecraruzfl 2,6-u uapa60rrraqecHoro Bep(aJIa.
B 4annofi crarbe Aaercfl rroJrr{afl MareMarl{qecr(arr cxeNra nccJreAoBaHI4fl MetoAoM
laptrtauna Borr.ryrr,rx BepKaJr, ilIrerculux {opuy rrpor4BBoJrr,Hofi nonepxnocrr'I Bpa-
rr{eHr{fl Broporo [opfllu(a (xonwxorz4a), npzueu yqreHo Blrutrrue pa4a a{{eH'ron,
HOTOpbIe MOIyT OI{aBaTbC.fI BIIaTIIZMbIMI4 np14 aTTeCTaI{I4I4 SepHaI eHasI4TenLHOft
cBeroctr{Jrbr: e${extrr RorreqHoro paccrofl}rr{fl glra{parlmr or Bepr(aJla, Bl4ubertrr-
poBar.rrr.rr orpalr{eHHbrx or BepHaJra rryqnoB Ha orBepcrrlrrx 4zaSparMr,I tr rrcHa]I{e-
HI,I -s MaclrrTa6anpz roMor{euTprdarecKoN{ilpoex'rllpoBaHrlr4 urocnofi cerKI{ otnepctrafr
,qua{parurr Ha Boruyryro noBepxHocrr, BepHaJra. rlpuno4urcfl orrl4caHrre ycraHoB-
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Itz ltAO Ail.rr noryrreHrd.E raprMauHorpaMM, or{e}rr4Baercx ueo6xo4uMafl roqHocrb
orrpeAeJreHr{-E rrapaMerpoB ycraHoBnrr r4 rlrsMepeHr4.rr raprMa}rHorpaMM llpm mcclre-
AoBaHrzrz rrznep6orzuecnr{x Bepr(aJr ArraMerpoM 0,8 u ra napa6orzuecxl4x BepHaJI

AuaMerpoM 2,6 w, ol]rcbrBaercrr MeroAuHa noryqeHrd.fl r4 r4aMepeHlds raprr\Ialruo-
IpaMM arr{X Sepr(aJr, Aaercfl cxeMarrpofpaMMEro6pa6orxz raprMaurrorpaMM, pea-
firaeosarluoft na 3B M EC-1020, r4 r{BJrararorc.E peByJrbrarbr rrccJreAoBaHlLfi rlepBoro
2,6-u aepxara 3TIII.

Fac.rer raprMaurrorpaMMbr AJrfl rrAeanbuoro Bepr(ana

Mero4 lapruanua rroaBoJr.Eer onpeAeJrr4rb ornJroHeHrr.s pearrnoft rroBepx-
Hocrr,r Bepl{aJIa or reoperl{qecl(rt BaAangoft no orr{Jrorrerrr4.aM r{BMeper{Hbrx rroJro-
rneuraft rr.flTeH raprMaHHorpaMlrbr or coorBercrByrorrg4x nororxenuft, Bbrqr{oJreH-
I{brx AJrrr rrAeaJrbHoro BepHaJra c BaAar{HErMrr trapaMerpauu. Brrqr.rcJrr4M rroJro?fie-
Irrd.s rrflTerr Ha rlAealrbuoft raprlranuorpaMMe n upra6nlrrxeurrrr reoMerpr,ruecxofi
otrTr{nr4. ,(ocrarouuocTr, TaHoro up116.nrExeura.g o6ecnesr4Baerc.E orrzcaIrI-IrIM HI4}r{e
tu6opor,r trapalrerpoB gua{parur,r fapruauua, flptr noropblx gra{panqr.rounrre
a{Senrrr r{e .rrBJrrrrorcfl AoMr,rrrrrpyrou{r4Mr{. flpu6rulrenrre reoMerpr4qecxoft orrrIaHr4
cBoArlTc.tr K paccMorpeHr{ro xoAa ryqefi, r4Ayqux or rorresHoro r{crorrHrrl{a r4 rra-
Aaroqr4x r'ra BepnaJro cr{Boab orBepcrr{fl 4ua$parurr.

Conuecrrau ocr X geHapronoft crrcreMll KoopAr{Har c ocr,m BepxaJra, a rlJroc-
l<octr YZ coBMecrrrM c HacareJrE,nofi unocnocrbro n BepxaJry B ero Beprrrr4ue.
B taxofi cr4creMe r(oopAr4rlar ypaBrrer{rae Bepr{aJra, r4Merorqero 6r"ypy ",rro6oro
KOHT4I{Or4Aa, Sarrr{cbrBaerc.fl B Br4Ae

(e2 - l)*2 * 2Rr : A2 + 22,

r4e fi - paAr{yc HprrBr{BHbr BepxaJra B Beprrrr4r're tr e2 - r(BaApar ar(cqeHrpr4clr-
Tera Bepr{aJra. flpRuaR, rrpoxoAflula.E sepea Hemoropyrc roqny Ha ocrr aepna;ra (ro,
0, 0), r4e HaxoArlTc.E rocesHr,rft r.rcroqurrr( cBera, rd qepea r{euTp i-ro ornepctur
4ua$parurr laprltauna, ycraHoBJreur-rofi na paccrorrrr{rr rA or BeprnIrIrLI Bepxa-
Jra rreplelrArdnyJrflpuo ero ocrd, BaAaerc.fl cracrerrofi ypannenufi

(r - ro)l(ra- r): (y - yr)lyi: @ - z1)lzi,

r4e (eo, !/t, zt) - r(oopAr{}rarbr r{errrpa paccMarpr4BaeMoro orBepcrl4.rl glla$paruar.
CosMecruoe perreHrre (l) u (2) Aaer roqrty repeceqeHrlfl paccMarpuBaeMoro ryqa
c Bepr{aJroM. Aro yrrpon{eHr,{.a sr,r.rracreuuft qenecoo6paauo uepefirr{ R trJrocnocrla
(t, p), onpeAerrfleMoft arlrnr ryqoM r{ ocbro cr{creMrr (puc. 1):

P' : !' * z'. (3)

Tolga Br{ecro (1) v (2) r{MeeM

(1)

(2)

(r' - 1) rz 1- 2Rr, : p2,

Peurenrae arofi cucrenrr,r MolriHo Barrr4oarb B flapaNrerpuqecxoM BuAe:

il, : ro - , (pr) (*o - ra), Ql : pi/ (pz),

rge (ru, pj; - xoopAr,rHarr,r roqr(r{ [epecerreHr.rfl paccMarpr{BaeMoro ryqa c ro-
BepxHocThro SepHaJra rr

, (pr) : {R' (ro - ro)2 * Qf,n l.@' - 1) rs | 2R17t l' - @o - ao) l@2 - 1) z6 f fi l
p? - (r' - 1) (o6 - ao)'?

*n
P: Pi t Pt r;------- .

l-n - *o

Vpanneune ryrla, uAytr{ero r4B rorrfirl (*0, 0) r[ rraAarcq,ero Ha
xe (rr, pr) , r.rlteer nu4

p3

P - P, : -;-; (* - ,"),
"o 

_ *g

a ypaBHeHr,re HopMaJru R SepHairy s arofi Tosfie satrrrcbrBaeTc.E TaI(:

PsP-Pa:--EW-Tl,\n-rs)'
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(4)

(5)

(6)

(7)

(8)

SepHaJro B Torr-



Puc. l. flpuuqunuanrnax P
cxer{a ycranoBntr laPt-
MAIIHA AJIfl I{CCJIEAOBAEI{E
Borrryrrlx Bepr(aJI s I{AO

Puc. 2. I{ y.rety Br4IrberII-
poBaEuE oTparfieEEoro [yq-
r.ta ua luafrparue laptuarna

Herpy4uo rroraaarb, r{To rrpr{ Bepr(aJrbr{oM orpa}rreHr4rr, HorAa yroJl traAeHr{n
paBerr yrJry orpalr{er{r4.s, ypaBHerrr4e orpa}r{eHHoro JIyqa ItMeer cJleAyloqrlft BI,IA:

. p-Qs:@-r,)ts(20-a),
lAe . 1. ,

tga:- = 
o'= vr 1g0:-7ffi;

" Io-Ia /rf ((

Sror ryu rrepec_enaer nJlocnocrb r : fro B Torrfie

frnr: oo, .pu,n : ps * (*o - rr) Lg (2p - o) .

I[a-aa Toro, qTo nyqqx lyuefi, IIaAaIOUII4X Ha sepnaJlo CI(BoBb OTBepCTIIe

gua{paruu, r4Aer rre no Eopr\faJrr{ K BepxaJry, qacrb ilyqrta ilocJre orpaxreulla 6y-
ner Br4HberIIpoBarLC.fl. B peaynr,rare a$Sexrusuuft qeutp orpall{eHl{oro flyqxa
ue .6y4et o1rpeAeJLETbc.E IIaAaIotqI4M IIa BepI(aJIo JIyaloM, trpoxoA.trIqIIM llepeB qelIrp
orBepcrrr.f, gua{parlru. Oqenrnlr arot aS{eHr ltolr4qecrBellHo.

JIyu, upoure4ruuft qepe3 rleurp orBepcrl4.E (ro, pr), 1rocJre orpall{eHr{fi or aep-
rana uepecerrer flJlocxocir guaSparMbr B roqne (ro, po), r4e cor.rracuo (9)

pr: ps * @t - r,) tB QF - ").
(12)

flocxoilb6y yroJr Me,flAy trJrocnocibro Ar{a{parMbr I{ fiacareJrbrrofi n 3ep4aJly
MaJr, Molnno up-bue6peqb uaMeHeHI[eM paccro.f,Hl{E oT BepaaJla Ao AI{a{paIMLI
B IIpeAeJIax oTBepcTITfl I{ cqI{TaTr,, IITO COOTIIOItrEHI4E (12) CIIf)ABEAJII4BO AJIS BCEX

,ry"et, npoxogxforx qepea paccMarplrBaeMoe orBepcrue. Torga' ncno (puc. 2),
uro e{$erruBuafl trpor.fl}fieurrocrr, tryqna BAoJrb ocr4 p yMerrbltrurcr 3a cqer Blrrrbe-
rr4poBautrE ua BeJlrlqrlry pi - pA,, a o{{exrrasHblft qenrp orBepcru.E Atra{parMblJ
cooTBeTcTByloq,ufi q,eETpy orpa)fieErroro uyqKa, cMecrfiTcfl Ea rroJroBErry arorl
BeJrrrquuhr or reoMerptrqecftoro qerrrpa orBepcrrdfl ra 6y4et otrpeAeJrflrbcfl coor-
EOmeHUeM

p?6:oo+Porpo. (13)

(Dopnryla (13) npzneAella AJIfl cIyqafl, ItoIAa I{crossIIH cBera cMetqeE or qeErpa

KplrBuaEbr B CrOpOEy BepHaJIa.' ?IraH, rnCnotulayn uCxOAEBIe AalIHbIe: trapaMerpbl BepHaJIa R n e2, [apaMerpll
4ua{parurr lapruauna {ar, ,t} Ir napaMerpbr otrrr{rrecxofi cxeunl fis 1r fiw troJly-
rraeM cireAyloqym cxeMy BblqucfleHufl RoopAIIHar IIeHrpoB II.flreH IaprMaHHo-

(e)

(10)

(t 1)

rpaMMbr r,rAeaJlbrroro Bepr(aJla :

1) c uouoqrrc (3), (6) z (5) Brtrrrvcilner aL n
2) c norr,roquo (10)' (12) u (13) unuucraeu
3) ucuonrayff pr'o, uo (6) u (5) yroun ne* r!

' 4) ucnonray.ff yrouueurrrre 13 , pi, ,o (10) n

pl;
ad

Pi 'i
u P3;

. (11) nnuucnaeu piiri
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l-r) c uo,r,roqr,ro coorrroruerri,ri,r

sirr q; Uilpt lr cos q;, -- zilgi (4)
orlpeil0Jlrlel'I lrropylo - yrJloltylo - Hoop/U,rrrary t\eHrpa nrrrHa uaprlraHrrol.paN,r-
Nrbr - ileJrr{qr,r}ry (pi.

Bbtquc.,rerrue JronaJrbHr,rx ynJror{eHr,rii u uoctpoeHr,re o6rqero pe;rnetlral
peaJrbrroro SeprlaJra

Ilono.luurr p^accN,rorper{rryro Bbrrxe cr.creMy noopAr4r{ar (2, p) rperrefi geHap-
Tosoft ocbro 1.1 . Ouenlr71uo, arro Ha raprr,rarrrrorpa]rMe rlAeaJrbHoro BepHaJra rIeHTp
r(alr{Ao1'o rrfTHa B coorBeT0rnyroqefi cr4crer{e xoopAr,rHaT r4MeeT pxA : pnfl r{ quA _
-n
_ flepefigeM or r4gr{epeHHr,rx KoopAr,Har r{erlrpa rrer{oroporo tr.flrHa ymv n
ZttsM K coorBercrByrou{r{M noopAr{r{ararrr (p, q):

pr'r3M - ynBM sin g * 2,,* cos q, TuaM -- -YusM cos cp * ZwBM sin p, (15)
flonepeuurre a6epparlrau

Ap : prau prA u AI : tlusM

HenocpeAcrBeHHo cB.fl3aHbl c .iIoKaJrr,HbrMtr yuroBr,rMr{ yRnoHeHrrflMr{
rroBepxr.rocrr{ BepHaJra or r4AeaJrbnofi {uryprr:

(16)

pea.rrtuofi

(17)op: - iffi *f ap, o,: - ,#rJ ,

r4e 0o -^ IIaKJIoH peaJlblIoro sepl{aJla oTHocI{reJIbHo I4AeaJIbIIofi $r.rryprr BAoJrr,
ocr4 p I4 0, - r-raxnoH BAoJIb ocl'I T B ToqHax, coorBercrByloqllx r{eHTpaM rr.flrerr
raprr{aH}IorpaMMbl. llpra ucc.rre4oBallrrr4 Bepr{aJr ne6o.rrr,urofi cBerocr4Jrhr, y Itoro-pblx crpeJrr(a MaJIar nepexoA or erlrx yfJIoBbLK yHronenrafi x nranefinr,rM oTnJro-
HelII4-gM SepHaJIa B ToqHaxr coorBercrBylou{Idx rosHaM raprMaH}IorpaMMbl, paB-
I{OyAaJIeHI{LIN,I OT TIeHTpOB COCeAITT{X u,flreH, ooyu{ecTBJr.frercfl rrpocrhrM yMHO}r{e-
EI{eM Berr,rsuu 0o n 0, na nononr4Hy rrocro.Ennofi 4ua{parltr lairlraHna, pannoft
p a ccro.fl rrr.rrc Z lrex4y r{er.rrp aMr{ co ceAur.rx orn epcrr,rfi f

-l IDp: )- L\p, Dn:i Len. (18)

B 6onee o6rqert cryrlae ueo6xogr.ruo yqr,rrbrBarr, r{cfia}r{eHr{.rr lracmra6a, roa-
rrr4Harollr4e rrpr.r roMor{euTprlqecxofi npoexqr.rra u"nocxoft np.sMoyroJrruofi cerHra
otnepctrafi Aua$parlmr Ha Borlryroe BepxaJro. Morxno .roxaiaru, arro B aro[[ cJry-qae tsl,recro (18) 6yaeu r4Merb

-*^Do: * Lroo, Dn:l Lnoo, (lg)
IAE

zo : s (pjt- s (p,); o*: (o ++) t (o +!) ; (20)
p

,s(p) -j[r* fff\'hdp:o{r+ *0,',r-+l+++l #+
, 7 I (e:-112 , e2- 1 1 I 06+,:t+4_I_t. _,'tL2'4rl6lit,r

_ I 1 (cr-1)r , 3(e:-11: , 3(a2-1) , 5 I p8 , )- -6- t----T- -r ---n- + --lrj + 12s I jn- + ...j'Lt 
Lr:2Rsu...ir, # ; fis:.R (1 - ."P'r' {P) 1'/'.-.,s \ r-nr / '

L,: Lt (l n' t !1'./',\ (21)*'\L'', ) 4l I'
@yrrxqr'ra I (p) onpe4enena (6). Boanpaula.rrcb n r4cxoAuoft cracreue HoopAr4-

HaT, IIOJIyqaeM

Dy - D, sin cp - D, cos cp, Dz: Dpcos q + D, sin rp. (22)
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Beruqunrr {D} rrroryr 6r,rrr ucnonr,BoBarrbr
EetrocpeAcrBeHHo Arrt{ [ocrpoeur{.rr perre$a
peaJrbHoro Bepr(aJra. Ctegyer, oAuar(o, r{Merb
B BI{Ay, qro, rIOCHOJIr,rty E.TI{ BeJlr[qrrHbr OT.fI-

rou{eHr,r ueraa6erxnmura omra6naura uauepeuraft ,
rrocrpoeHnbrft no uunrgnyuepuufi penre{ Mortrer
BaBrrcerb o:r nrr6pannoro rrop.flAr(a ero [ocrpoo=
:uttfl., T. e. or nrr6paHuoro uyru o6xoga n.sreu
raprMaur{orpaMMhr. Hpoue roro, Bbrqr{cJreurre
BeJrrrqrrH {D} c uoruoulrrc .rranefinrrx cooruorrre-
uuft (18) unu (19) coorBercrByer upocrefiurefi
cxeMe rrucileHI{oro r4rrTeIprrpoBaHr4.fl, Horopafl
B rrpr4Hr{r,rle TaR}He Mo}r{er AaBarb HeRoropyrc
rrorperurrocrs. Ho caMa AByMepHocrb r,rcnoMoro
pelse{a tro3BoJr.rrer B aHacr,rrefltnofi creueura
yoTpaHIITb BJrr4fHr4e srrrx AByx r{crorrHr4noB
norperunocrefi.

Paccuorpuu, y'ragron sep1aJra - ero l-ro
xJroqaARy, coorBercrByrou.Iyrc i-uy ornepcruro
A[a{BarMbr, r4 ero 6nlrrnafiuue orpecrrrocrr4.
Oueun4no, rrro rrprr uoJrrroxr o6xo4e trro6oro BarrRHyroro ItoIIrypa rla [oBepx-
HOCTT4 Sepr{aJra, cooTBercrBy}oqero ilocJreAoBa'r'eJrr,IroCTr,r COCeA}l14x rlJlotqaAolt,
r{bl AoJr}rilrHr tsepfiytrrcfl rr r,rcxoArror\,ry ypo]rrrrc. 3to oarta.Iaet (puc. 3) ,'Iro cyN{rla
JI I4}IEI4IIbIX O lIR JI O IIE liilLI

Dz(i)-l Dz(r +1) -Dv(i i r)-Dv (t+1+1i)-DzQ+'t+
+ 1/) - Dz Q )- N) I Dv (, -l- 1i) -F ,v (i)

AoJrlr{Ila 6r,rrr, paurra rlyJrro, Iy' --- .rraclo oruepcrl.rft r,ra Arlar\{erpe qua(tparrtl,r.
flocnortr,xy npr4 rroAcrarroBHe Br,rarr,rcJrelrlrbrx BeJrr4qrrrr {D} n eto RLIpa?Iielrlle orro
oHaahraaerctr paBrrbril,r rrenoropofi ueJrrlru,rle,41, n o6qel[ cJryarae ue panrtofi ]IyJIIo,
To noryrraer{ cl4crcl{y yc.nouraia, r{orop},rNr /loJr?r{rn,r yAoRJre'rBoptlrb ronpaBlir{ I{
ne;nn.rranar,r {D }:

6z(,) l- 6zQ-l- 1) -6v(, + 1) -6v(,-l- 1+rV) - 6z(i* t +1i) -
- 6z (i -r 1i) + 6, (i * 1/) F 6v (t) ,l- ,4r : 0. (23)

,(a.nee, ilepnaJro c orBepcrr4cNr rJ r(errrpe rrRrrrerca /(Byxclllallotl o6nacrr,ro,
rax rlilo R;rortaJrLrrr,rlr ycJroBr,rr{Nr (23) creTlyc'r llo6asnrrr eu(e o/lrro, coo'ltlreroruylo-
rqee o6,to,1y rro Sarrnrry'r'or:ty ltolrlr\rpy Ror{pyr l(cnrparL,rloro oruepcrI,IrI 3epHtlJIa'
B peay.rrr,rlare r,nrecnr m -l l yciroll{e ta 2n, uer,lallcclrru,rlr {6}, rAo /, - 

ql'tc.ito

ulJ{ejre.rr ruJ.r 71r,rat[ptrll,roii I'aprl.rairHa uJroxlaAort rra Bepria,nc, m - 
.II,ICJ]o raIi14x

yBJIOB C01'HlI lll'14X n"rlO[(tli'lOIt, H I{OTOpLrilI CO BCOX qC:I'LIPC,\ OTOpOII llpnn]rl}tilIOlt
pacclrarpr.lraerrr,re nJIorqal{rur. Ilelpvprro y6cir(r,rrr,cs, rrro ,r(.1fl rcsrtorii rtotte-rrroit
cerfir,l rlt,rrro"rrrrtrorcrt lopaBeltcl'no m ^l- 1 {2rt., T. e. trrrrr rlrreetl IrcAocritroalIIyIo
cl,Icrelry ",r.rrrefrur,rx ypanrrcrrur,i i(,rifl onpci\eJrelr{r-r {6}. iIafi4e}I ral{oe pclIeIII{e
clor? cr,ro'l'elrr)i, t{o1'opoe coorBercrllyer rll,rfi],rtlyrry ) 62.

3atrr,rtrteru ycJlollribre ypaRIrelrlrrfl B llLrAe

:6 + Ai-0,:6 + Aco,tt;:0, (24), (25\

r4c,4"n,,1 ecrb cyrrr,ra ueJrr,{rrr4rr {D}, nanT],rx no rrJror{aA]rarr, o6paayrorqr,rN{ Iiou-
ryp o6xola Bor{pyr rlerrrpaJrsrroro orBepcrr,rrl Bcpr{aira.

Torga r[ynHi1r.r.n Jlarparrlta r{r,reer r] r4l[

2nm
<D : ) o3 + > It ()6 f 1t) * I"ont (>16 -l- /cont),

j:t i:L
(26)

r4 pertreHr{ro noAJre}r(r4T cJreAyrcrqa.fi HopMaJrbHas crrcreMa nx -l' | | 2n .xrm:lJ:eft-

rrr,lX ypanHenlrfi:
)6 + /i:0
>6 + l"o,,rt :0
drD

--w
doj

Puc. 3. H coctasuesflro rr peme-
Er{ro ycJroBEbrx ypaBEeEtrr{

m. ypauneur.rii,

ollHo ypaBfi0I.II,rc,

2iz ypanrrcrrnii.

(27)
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flocre4uue ypaBr{er{r4fl s (27) r4Meror raxoft annr,rfi nlrg:

26j + l,s1t; * fp(i) - Iq(ji - futj) : 0

giln {6} Tex rrJrotr{aAon, noropr,re rre [onaAaror B r(oHryp
oTBepcTr,r.fl SepKaJra, r4

26j + h,ril * Lpet -Iq(jl - f,(j) t lcont : 0

(28)

o6xoga r{er{rpaJrr,Horo

rapTIIaHHOIpaNIMbI B],ISI4CJI.fi eM OTITJIO-

r4AeaJrblrofi sr.ilyprr B r(alHAoft roqHe

(32)

(2e)

gnn {6) Tex trJrou{aAon, }toropEre'[orraAaror B Eror r(or{ryp. SuaH nepeg qJrer{oM

1,s611 otrpo,qeJrflerc.fl }IalpaBJreHr{eM trpr{ o6xoAe Hor'rrypa qepes AarlHyro trJron{aA-
Hy - I4Aer Jrr{ oH B cropony BoapacraHr4fl,ulrtt y6rrnauua orcqeroB rro coorBercr-
Byloqefi ocr4 l{oopAr4uar. Oynxqfiv. lt p, q v r BaBuctrr or roro, paccMarpr.rBarorc.s
ilI,r BeJrr4rrr.rHrr 67 ulu 6y:

I : j - l, p - j, e : j - 1,-ny'n r : i - N gtn67,
l : j, p : j - N, q : j - L t r : j - | - /1y' 4ra dy. (30)

OueoIa4no, qro AJr.fI trocTpoeHr,r.rr peJrbe+a Bepr(aJra Aocraroaruo r4a cr{creMbr ypaB-
Henr.rft (27) uafuu BHaseHr4.[ BeJrrrarrrH {6}, uo Her Heo6xoAtrMocrr4 Bbrqr4cJr.flrr, }rrro-
.rilreJrr,r Jlarpaulra {1,}.

tr4 cu o.rr r, a yn B r,rqucfl enurrre B elr r,rqr,rnrr {6 }, rra xoAr.rM

D',:D*6 (31)

Lr nO CJreAo B aTe Jrr, IIr,ril,I o 6 xo4olr B ce x rrfl TerI
Helrr,r.tt peaJrbuoft rroBepxuocrr,r BepHaJra or
SepHaJra

i
ht: ho 1- 2 @',i_, * D',),

j:0

rile ho - upuuflrbrfi yponenl EarraJrbuoft roqnr[ o6xo4a. Onouqaretruo $urypa
Bearbuoro BepnaJra BaAaerc.s coBonytrEocrbro noopAr{rrar roqen Ea ero troBepx-

Hocru {*, + hsecp, ar, zr), rfralu:pr#, zr:gr*,t-na, p" u tg B 6unu

otrpeAereulr Brrrrrre. rlepea aTu roq6u MeroAoM lrauMelr6mtrx HBanparoB trpoBo-
nr{rc.E 6twyxaftmvfr. nourrr(orrA (wu ltux.afimuft trapa6oJror4A), nauryumuM 06-
paBoM trpeAcraBJrflroqufi rroBepxuocrb peaJrbrroro BepnaJra.

Benzsura ho xannercx, rro cyqecrBy, r(ouoraurofi unrerpupoBarru.E u AoJI]r(-
na 6rmr orpeAeJreua r[B HeaaBrrcuurrx coo6paxeuuft. Ecnm, rratrpuMep, rn6parr
ho rartul;r o6pagoM,. sro min {hr} : 0, ro cbaoxytrHocr}, {h;} aacr rru6opMaqur)
o reo6xo4lrMoM AotroJrrrETeJlbrroM cbeMe Marepr(aJra Ailfi troilyrleEEfi ga,qaHrroft

rloBepxuocru Bepr(aJra. Ecru xre ho nrr6paua rantrM o6paaou, srdm,1Mr[EtrMaJrL-
Ea, ro troryqaeM EarJr.eAlryro Kaprr{Ey AJrfi oqeurtl1 ourr{qeonrrx cBoficrB uBro-
toBile .trolo BepxaJra; B rlocJreArreM cJlyqae, HaR trBBecruo, ho Bbr6upaercrl Tafi,
qro6u Zhi : 0. flpouanonrnrrfi rrr6op BeJrtrqrirubr bo nparrnuecntr Ee BJrEEer Ea
BblqlrcilfieMbre trapaMerprr 6.nurnafimero Horrrrnou4a (unz uapa6onou4a), ran HaH
rrpll HaxoxtAelrtrE aroft uorepxHocrr( MeroAoM EatrMenbmtrx nBaAparoB otrpeAe-
JrflIorcx Ire ToJIbr(o trapaMerpbr R u e2, Ho r[ rroJlox(eEue BeprtruE.br nouzRorrAa
ua ocz X.

Saneruu, EaHoHer{, rrro trocxoJrbny trplr Bbrqucileutrtr [otrepequnrx a6eppaquft
I4ctroJrbByrorc.fi trpeAtroJraraeMbre trapaMerpbr BepnaJra, cretrerrb 6nuaocrr noro-
pBIx n fiapaMerpaM uBroroBJreHuofi nonepxHocrr[ o6rrsro EeEBBeoTEa, ro AJr.E
ono HrlareJrbEoro BbIrIucJreEr.E peJrbe{a peaJrbuoro Bepft aJra reo6xoguurr trocJre-
AoBareJrbuBre r,rrepaqtrouurre upz6Jrlr)fieutrfi. 

.

Ycrauonxa nJrfl [oilytreuu.fl raprMarrrrorpaMM

Ilama ycrarroBfia 4nr {ororpa{uponanz, "iprru*"orpaMM 
(puc.4) trpeA-

OiaBrfier co6ofr. cnaMbro c HatrpaBr.sroquMrr 4nuuoft ororo Merpa, tro noropBrM
MOrr{Ho EeBaBEctrMo trepeMeqam gre croftntr: Ha oArroft trB rrrx ynpetrJreEa Kao-
oera c {oronnacrrE(oft, ua 4pyroft - uunpoo66er(rr[B c 4ua{parnrofi, orBepc-
Trre Koropofi cnyxut roseqrrrlM Eg"oq.EEnoM. Cxausg ycraEoBJreua Ea MacclrB-
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IroM MerarruqecHoM IIpo6I'uIe,
OTHOCI4TeJTbHO I{OTOpOIO OHa r[o-
)I(eT IOCTI4pOBaTLC.E IIO AByl\{ OCfIM'

trifcur,rryeuoe sepnaJlo I{ cr(aMb.a

ycTaHaBJII4BaIoTcf Ha TaKoM pac-
cTo.f,Hr{I4 Apyr oT Apyfa, rlro IIeHrp
Kpr{Br43rIr,I SepHaJIa rIpr4J(OAI4rc.fl

Ha cepeAEHy cHaMbI4. B nonqe
cxaMbr{ BaKpenJIeH laaePl JII-78;
e ro Io cTr4p oB or{Hbre tro[BI4]I{I(r4 IIO-

SBOJTSIOT MeHflTb BbrcoTy. cBeTo-

Boro Jryqa HaA Cl(aMbefi ! ra nr,r-

cTaBJIflTb ero [apaJIJreJrbHO HarI-
paBJIfl IO[{I,IM CHaMbI{.

,[,na conlretqeHl'Ifl Tocerruoro
I4CTOq}IIIHA CBETA - IIJIOCfiOCTI{

Al4a{parMbr - c rlJlocHocrrro r[o-
ToaMyJrbcIdrd n Sorounacrr4Hr(e
cBepJrr4Tcfl orBepcrl4e AI4aMerpoM
1+ uu. D:ra onepaqllrl Br,InoJrHrler-
C.E CMOqeHHbIM aJIIIaBHLIII CBep-

JroM B crleqrraJrbHofi ueperrocnoft
Kaccere, rroJlolr{eHI4e $otouna-
cTI4IrHr4 B rtoTopoft I4AeHTI4aIHO

troJro)fieHr{ro rrJracrrrHr(I4 B pa6o-
sefi Kaccere. llo,nomeHlle orBep-
crrrfl 4oronJlacrl4Hr(rr, nolleqeH-
Hofi B pa6ouyro Haccery na ognoft
r43 croeH, rr TIOJTOII{eI{I4e l\',Il4rtpo-
o6tenrrnna c 4raa{tParuofi rla
Apyroir ctofixe crporo coulaco-
Bar.rbr, rax alro upra Sotorpa$Il-
poBaur4rd, ItorAa croft Hu cABIlrarcr-
ct BrIJrorHyIo, Aua(bparMa Rxo-

AIrr B orBepcrr,re SoTonJIacrI{HnI{
III rrJIOCltOCTr, glra{parutr coBMe-
nlaerc.fl c rrJr ocxo crblo {oroauyrr,-
curr. f{ua{parua Il}Ieer orBep-
crrre ArraMerpolr 0,1 urr u c1e-
JIaI'Ia B rlacaAHe, KoTopa-fl HaAeBa-
erc.fl Ha lnanpoo6tenrrrB I4 Ba-
HperrJr.serc.fr Ha r{eM, ItorAa Mr4I{-
poo6renrrar $onycnpyer cBero-
noft uyuon B rlelrrp orBepcrtlfl Arr-
a{p arlmr.,[rn uonyueura.E paBI{o-
Meprrofo ocBerqeHr4.s sepKaJra
Mr,rHpoo6beHrr,IB c gua{parrrrofi
ganperrJrer{br rra ctofixe qepeB

ycrpoftcrno, rroSBoJrrrloulee Ha-
qaTb rrx B He6oilbxrr4x rrpeAeJlax
Bor(pyr rleHrpa, coBrlaAaloqero c
orB epcrr{eM 4raa{p ar,urr.

Itax ussecrlro, r,IccJIeAoBaHI4e
BepHaJr qerecoo6paauo rrpoBo-
AI{Tr B CXeMe C BepTI{I(anr,UOfi
opraerlrarlraeft ontu.recrofi ocra:
rrpr4 9ror\r yIIpou{aerc.s pasrpysHa
3epfi aJra r4 rrer4S6elr{Hr,re BosAyI[-
Hbre rroronu Meuee BpeAHbI. fIo-
3TOMy, paCrroJr ara.E cr(aMI;Io ropr4-
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BoHTarbHo, MLr rrpIaMeH.geM He6oilbiloe rrJrocfioe sepHaJIo Bbrcono1'o r(flrlo.
cTBa AJI.fl HarrpaBJreHr4.g IIyqHa cBeTa BepTr{HaJIbIrO BHrdS Ha pactroJro}I{eHr{oe
BHr43y r,rccJreAyeMoe SepHaJro.

ocrraponxa Bceft ycrauoBr(rr rpoBol,utrcfl cJreAyrotr{rrM o6paaom. cnepna nyu
na3epa BbrcraBJrflerc.E Tar(, sro6r,r oH rrpoxoAr{Jr rrapaJrJreJrbrro HarrpaBJr.ErorqrlrM
cr(aMbr4 ua rofi ?r(e Br,rcore, qro r{ qerrrp orBepcrrl.a n {oroulacrr{Hr(e, a {oro-
ullacrldHfia BbrcraBJr.rrerc.fl rrepuerrAr4nyJr.EpHo ryrry raaepa. C eroft r{eJrbro B pa-
6ouyro Haccery BcraBJr.flerc.E crenJr.fiHua.fl rrJracrr{rrxa, y Roropofi sa lrecre, co-or-
BercrByrotr{eM qeHrpy orBepcrr{.fl {orouracrraHHr4, HaHeceHo trepeHpecrue. 14c-
IlOJrb3yfl Tplr locrl{poBosHbrx BrrHTa B r(accere, Ha I(oTophre onlllpaeTCfl rrJracTr4Hr(a,
rI yxa3aulrbre Bbrlrre rloABr4)Kr(rr JraBepa, Molr{Ho go1vrt ca raxoft crrryarlr{r{, fiorAa
upu lro6onr rIoJrolHeHI{IzI Ha cnaMbe crofinu c {orounacrranHofi qeuip oBeroBoro
rlflrHa or JIaBepa 6yget coBrlaAarb c llepefipecrr{eM Ha rrJracrr(r{He, a orpalxeuurrft
or trJlacrr4Hr(rr Jlyrr 6y4er HaxoArrrbc.fl B aBTor(oJrJrrrMarluu c BbrxoAflqr{M or Jra3e-
pa ryqoM - ero rr oauasaer, qro rrJracrr4Hxa r{ raaepnrrfi Jryrr BbrcraBJrenhr rrpa-
BI{JIbIro, Sareu Ha cr(aMbrc ycrar{aBJrr{Baercs crofina c muxpoo6beHTrrBoM , lru{-
parrr,roft r4 rrpoBoArdrc.fl rrx rlerrrpr4poBr(a tro JraaepHoMy ry.ry. ,{a,nee, .rro6br
coBMecrr,ITL ocb JraBepuoro lryqa c oflrr4secnoft ocrro rrccJreAyeMoro BepfiaJra,.ueo6-
xoAr4Ma rroABr{E(Ha scefi cxaMsrr B rIeJIoM u/mtu nepeueqefirre u HaHJrorr BepHaJra.
Era ouepaqrrfl rIpoBoAI{Tc.fi rrpocro, norAa uccJreAyeMoe BepxaJro He r{Meer rlerrr-
paJII;Horo orBepcrl4fl: R TaI(oM cJlyqae co cxaMbrr cnrrMalorc.rl o6e croftxz r{ ocb
JIaaepHoro ilyqa coBMelqaercfl c ocblo BepxaJra upocrofi aBTonoJrJrr{Maquefr. Ecru
)fie Bepr(aJro I4Meer r{elrrpaJlbHoe orBepcrrle, ro neo6xoAr4Mo uctroJrbBoBar5 Mrrn-
poo_6reHrr,rn c 4ua{parlrofi, o6ecueurrBarcrque ocBeqeHr{e Bcero BepfiaJra.

'Vcranonxa. roroBa n pa6ore, HorAa toqesubrfi r{croqr{r4n r{ qerrrp Haycrr{nu
ero uao6palr{eHl4.E I4Jrr4 qerlTp ySopa raprMaHHorpaMMbr coBrraAaror ue ro.rrrxo s
qeHTpe xpznraaur,r BepHaJra, IIo r{ rrpu nro6ou ApyIoM rroJrorfierlrrr{ uCToqHuHa I[
{olroruactraHxr,I }ra onrraqecxofi cnaMbe, a fiprl cMeqeHr{r4 ucrosur4xa r,ra qeuTpa
npr4BuBHDr ero raeo6pa?fieHl,Ie r{eHrpr,rpyerc.E rra trepefipecrr{e creKJrflHHoft unal-
TI{Hr(r4, cgnunytofi B rrporI4BotroJIo}nHyro cTopoHy or rleHrpa r(prrBrr3HEr upr,rMeprro
or.**o" )fie paccroflHr4e.

Tpe6oraurrfi rra ToquocTb rrsroroBireunfl rr ycrarronny guaSparmrr
IaprMaHHa lr TotruocTb uBMeperrrrfl raprMarruorpauM

Tpe6onanra.E Ha roqHocrb ycrarroBr(ra 4uaSparm6r, Toqeqfloro rrcroqHtrfia u So-
TOtrJIACTI/IHKI4 OTHOCITTEJIbHO SEPI(AJIA AJIfl IIOilYqEHU.E TAPTMAHHOTPAMM OIIPE-
AeJI.rIIorcfi neo6xograrrofi Tosuoc[,ro rrBroroBrrerrr4.E BepHaJra, Aocrrr?fizMoft ros-
Hocrbro rraMepeErlfl I{eHTpoB rr.ETeH raprMaurrorpaMM 14 Aocrr{ErrrMoft ro.ruocrlto
r{B roroBJrerr ms u/ :o.:l.tt arrecrarlpru graa{parurr.

B pealsuont Bepr(aJre, ilpeArraBrraqenrroM AJrfl flpr,rMeHeu]rrr B Hexoropoft on-
rugecnofi cxeMe, cJleAyer paBJrrrrlarb crlcreMarrrqecr(rre z cnyuaftur,re, MecTrrbre,
omu6Hra. Eclu uooepxuocrb peaJrr,Eoro Bepr(aJra atrtrpoxcrlMrrpoBarb ypaBHeHr4eM
EeHOTOpOTO r(OHI4r(Or4Aa, TO OTJrrirqr{fl paAtryca Hpr{Br{3Hbr B Beprtrr4r{e r4 SKcqeETprr-
cr{TeTa sroro HoFrrdr{ol4Aa oT cooTBeTcTByrcqlrx pacqeTEbrx Beilusl{H orrpeAeJrflroT
cucreMaruqecrrde omu6xn gepnaJra, a ornJroHeurr-s peaJrr,Hoft uonepxuocrlr or
aroro 6nramafimero r(our4r{ordAa - cnyuaftnrre omu6xra. Or:u 4ne rpytrtrbr orura6or
c pasHbrx cropoH xapar(repr4syror troBepxHocrb BepHaJra r4 tro-paBHoMy BJrrrflror
Ha Banilroqeur{e o ero fipr{roAuocrra, Tax, ne6onnruue crdcreMarrlqecnr{e omz6nz
rJIaBHoro BepxaJra .TeJrecfiorra Moryr 6r,rrr cxonrueucr4poBarrbr ueperocruponHoft
cldcreMbr !t[tvl, B xpafiueu cJlyqae, perymr,rc r{Jr}r SaMerroft nroprauuoro BepKaJra.
Ctyuafinue xe omra6nz yBeruquBaror paBMep raao6pamenrrfl Toqequol'o r4croq-
Hr{Ha, sro [pr,rBoAlrr fi Her(oMtrencupyeMoft uorepe flpouuqarcqeft cratrr otrTuqe-
cxofi cracrelrnr. tr{ccnegoBaHfle Bepr(aJra MeroAoM lapruanua troBBoJrfler B trpr.rH-
qrlrre olpeAeJrurb o6a nra4a oru,r6ox ero floBepxuocrr{.

A. Cucreuaruqecnl,re otrlr6xn - Aorrycmu Ha napaMerpbr Bepnana. Pa4uyc
ItpI{BI43Hhr sepr(aJra AOBOJTbTTO yBepeH}ro RorrrpoJrr4pyercfl B rrpoqecce lrSroToB-
ile}dr4fr. BepfiaJra. Itpolre r:oro, ne6olBmrde orr(Jror{eHr{.tr Droro flapaMerpa or pac-
qeTrroro B Tex AByxBepr(aJrbHbrx clrcTeMax, AJrfl noTopr,rx uSroTaBJrI4BaJlltrcb pac-
cMarplrBaeMrre Borrryrbre BepKaJr a, geft crazren blro Mo ryr 6rrrr cnouueucupoBarrtr
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rrer{oropofi ilepedlonycflpoBr{oiar. lloorouy 6;r71er'r call,IrilrL, alro eAL{IIcrBeHIIafl cl'r-

creMarr4arecr{afl ox.rr46r{a ocecr4rlrrerpllrrgoro Bepr(aJra - DTo orJrI,ItII{e EKcIIeIlTpI4-
cr4Tera 6lruriafilrero r{orrr4r{or{/{a or pacqeruoll re.ru.ll4I{LI. B ranoN{ cJtyun" ,,
( 1) c;rel),et

A (e2): A,U, (33)

Ecrru L,r : ?'"1N, a r - orpeJrxa BepxaJra, ro AJrfl AByx paBrlllrllrbrx Sepxarr -
2,6-u aepHa;ra 3TIII c pacuetr"run uapauerpaMl{ R : 19931,,8 ylt r'r ,' - L

a ailfl 0,8-u rrnep6onquecxoro sepHaJra c pacqerHbrMr,r uap-aMerpayra. ^fi^::5665,/MM m ez : 1,L7463 '- upr4- l, : 0,5 MHM r4MeeM L(e') :7,1'70-2lN
u 2,8.10-2lN coorBercrBerrno. flocnoJrr,r(y AJrr AByxBepHaJIr,Hbrx cl4crerf Aocra-
'roqHo r4Merb Hall{Aoe BepKaJro C rloBepxHocrblo B IIeJIoM He xyffie l,/8, ro sepr(aJlo

STIII nroxruo crrrararb r4[eaJ]bHr,rM , ecillr omn6na r(BaApara ero Dr(cqeuTpr4cilTera
He rpeBrrrrrraer 0,0014, a AJr.fl 0,8-u aepxana A (e2) < 0,003q.

ltpurepuft l,/B u coornercrByrorqrae eMy BerrrrqraHbl A (e2) o4noauaqlro orpe-
4enaror neo6xoguur,re roarHocru nsMepelrr4.f, rrapaMerpoB ycraHoBnr,r fapruauna.
Brrsucleuue err4x AonycnoB .Mbr rrpoBoAvrJrrr MeroAoM MaIrrI4HHoro aKcrIepr4MeI{Ta.
.C arofi rleJrbro rro oililcanHofi Bbrme cxeMe onpeAeJIfJrr.rcb reoperr{qecKrae r(oopAtr-
rrarbr rleHrpoB raprMaHHorpaMMbl, (Iloflyalel{Hoft> gna rrAeaJlbHoro SepHaJIa c 3a-

AaHHbrMr{ flapaMerpaMr.{ ycrarroBr(u. Sarelr arr4 noopAlruarr,r BBoAI{Jrr4cb B Ka-
qecrBe rraMepeHHr,rx BeJrr{qtr4u, Ho trprr Br,rqucileE[.gx 6rnxaft[rero HoHIlRoI{Aa
nocJreAoBareJrbrlo Bapbr4poBaJrrrcb napaMerpbr ycrauoBr(r{: BBoAmlrv:rcb _ourra6ru
Lro, Lro, qeurp gr{a6pirrrr cuerqanca c olrrrqecroft ocu BepxaJra. Pacqerrr
uoHa3aJrrr, rrro arr{ orura6xra, fio-paBuoMy cr(aar,rBarorc.E Ha orrpeAeJlfleMr,rx napa;
Merpax Bepr(aJra: BeJtr{qrrHa Azo npanrraqecxu nranefiuo BxoAr{T B orrpeAeJlfleMbrft
paAr4yc HprrBr{BHBr BepHaJra, Ho cJra6o cfiaBbrBaerc.fl Ha olpeAeJr.fleMoM er(cqelrrpr,I-
crarere; Ar* Cla6o crt\BblBaercfl II Ha fi, ra ua e2; 4eqeurpllpoBxa IIpafirIaqeCHI4
He r4cl(a1{aet fi, cna6o BJrIl.fleT Ha ezI rto TIpIIBoAI4T x {raHrrannoMy HapymeHl'rlo
.ocegr,rMMeTpr{quocTl4 pelr,e$a SepKaJIa. C yuerou Toro o6cro.ETeJIbcTBa' qTo pac-
,cMorpeuubre ourra6nra HeBaBr4cr{Mbr, a Aeqerrrpr{poBr(a orrpeAeJlflerc.E cMeqeHrrfMr4
no AByM r{e3aBr4clrMbrM noopAr4HaTaM, Mbr HarrrJrr4 Tar(r{e AorrycTr[Mbre rrorpeltrHo-
,crr4 orrpeAeJrelrrdfl ycrauoBr(rr laprlranna, coBMecruoe 4eficrnue Koropbrx rrpl,lBo-

Ar{r 1 cr,IcreMarl/tqecHoft o[rra6re s XlB.

2R
fif

SePnano, u

,flonycmuan ouru6ra. rraMepenrr.#0, MM

fiouyomuaa oruu6na uaMepeHu.E s[' MM

[ouyctuuaa AeqerrptrpoBra gua(fparuu ro
naxtgoft KoopAruare, MnM

2,6 0,8

6,9 4",5

4,6 3,0
otr no
JJ Id

OrcroAa c,fie/Iyer, rrro Aa?rie luifl floryqe]Il,Ifl 3epHaJIa, yAoBJrerBopflIoIr.trefo

Rpr,rrepr4io l,/8, rpe6onaur,{fl Ha roqr{oorb oIIpeAeJIeErIl fro rt lrg CpaBI{I'IreILHo IIe-
BeJrr{}rr,r: DTr.r napar{erpbr nrorvr 6r,mr, oupe4eJreuLll,repuoft ;rentoft I4 IIrraHleIIqI4p-
r(yJrer,r CoorBerorBetrrro. tlru in e xacaerc.a AoIIycHa IIa qellrpllpouny 4ua$paIlIBI,
TO IIpI,IIJeIIeIIIIIJe r\IaJILIe ReJlI4qI{I{bI OTpaitiarcT BLICOHyIO tIyBCTBI'ITeJILIIOCTL IIO-

Jry.raerror.o pc.rrr,e{a BepHaJra H rroJro}rieIIIIIo lra tlelt guatfpaIN'ILI; oAIIaI(o acI4M-

r{erpr,r.fl perr,eSa t{oirrer 6r,rrr, o6yc.noBJreIIa xan (tlrrttr,reIILIN'I IIaHJroIloN[ SepHaJra

B rleJrotrl, TaH r,r pcanr,uofi acr4x,rMerpr,reii: ero uosepxHocrlt. Paaqe.nrarr, erl{ l{Ba

Santopa tloirirro 6larogapa rrx paaJrr{aruoil{y .sJIIIrIIILIIo IIa HoIIItreHTpaI{I'Irc cllera:
orra olpeAeJrflercrr roJrrrrto r[opuofi rro]lepxllocrl,I, Ho IIe SaBIrrcr4'r or N{aJro1.o IraHJro-

Ha Bepr{aJra B UeJroilr; rroeroMy npr.rrepI4eN'I rlaIIJIyqllefi r1elrrpl,rpotsHI4 AoJr]IiIIa. cJry'

lr{r{rb MaHcI4I{aJILIIafl HoHqellrpaqafl lyveft, II Ao[ycn lia qellrpl'Iponny 4r'ra$par-
MEJ orrpeAeJr-rrcrorr rtyBcrBlrreJrr,rrocrblo r{oIIqeIITpaqr'rr.r lyueft I{ cl'IcIqeHIrIo 4ra{-
pu"nnori lJpo6nsre pucr"ro, flor(agaJrr{, rrro nourle]Irpalll4fl Jry'Iefi nepectaet 6r,rrr,
qyBcTBI{reJILHofi I( cMe[IeIILI-trI,I 4Iaa$parur,r, r{oTAa 3TI/I CMerqeHI'Ifl Ha IIopflAoIt
BeJrr{qrrlrtl 6olr,ure rex, rrro nplrBeAe}rbl ItIJIrre. Ho nocxo.nr,Ity rIoJIo}HeIII{e onrl{-
qecrtoft ocr{ BepltaJra orrroclr{TeJrrrlro ero o6o4a rraBecrlro o6r,rqno c roaluocrt,ro He

rycme I ruu, rb Her Bo3Mox{}rocrr{ Br;rcraBr4Tb 4raatpparuy Ha sepxaJre xanrau-nu6o
MexaHr{qec1uu cuoco6oM Aa}r{e c ranoii <ocla6.neunofi> creuerruo roqllocrr{' r{ IIe-
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o6xoAuMo trpeAycMorperr, MaITII4HI{ym rlegrprapoBr(y B xoAe o6pa6ornr{ raprMau-
rrorpaMM.

,{anee, MbI paccMorpenra ueo6xoAraMylo roqHocr}, coBMerqeHrr.fl TogeqHoro uc-
Toqlrr4r(a c trJrocHocrrro Soronuacrr,IHltr4 B uarneft ycrarroBxe. Brrqucnerur.E rro6a-
BaJIII, qTO trpfi I{eCoBnaAeIIlIu aTI4x gJIeMeHToB yCTaHOBRu Ha IIecI(OJIrI(O MTTJIJII{-
METPOB BO3HIIKAET OMU6XA 

-B 
OUPEAEJI,flEMOM PAAI4YCE HPI4BI{SH.I,I aEPKAJIA, PABHA.EtroJroBr'rHe paccroflIrr,rfl. 

^or {oronracrr{Hr(r.r 40 rocrouurrna, u a, (e2), puurr" ,"-
cltoJrbr(I{M eAI{Hm{aM- t0-4. flocnoJl.r-Hy noHcTpyr(qr,rr ycrauoBnr{ r{cr(Jrloqaer ra-
Hoe rrecoBnaAeHrre 6oree qeM Ha 0,7-0,2 mitr, ro arllu aS*ex.o,,o*ro rp"-
ne6peun I{ cqrrrarb, rrro rosequr,Ifi ucrosuux HaxoAr4TcE ToqI{o B rrJloc1ocTu So'ro-aMyJILCIIII.

Brrcrasileulae roqesHoro I4croqHr4na Ha ocb r,rccJreAyeMoro aepuaJra ocyrqecrB-
Jr.rlerc.rl s uam3ft ycraHoBr(e rolxe c rosHocrbK) He xyffie Hecr(oJrbnrrx Aecrrrbrx
MTTJIJTI{MeTpa. Taxoe 6oxosoe cMerrleHrre r4croqHr{I(a trpanTr4qecxr4 rre l{c1a}r{aergu{paxqlro,Hyro Raprrr}ry r{eHrprrponauuoft ,r...rr'lil1, , as{exrolr aroro
cMerqeurrrr rolr{e Mo}nuo npene6peus.

Ha*oueq, AJr.fl BrilcraBJre,rla rlJracTr4Hnr4 B Kaccere neptreHArd*yJrrlp,o [Jroc-.
Kocrl4 HarIpaBJLfIronIux olrr4qecxofi cr(aMbl{ Mhr HaAeBaJrr4 rra JraBE) 4r,ra$parnryc orBepcrllIeM oKoJro 0,1 ltu, qro rIoBBoJr.rIJIo llerrrpr{poBarb Ha aroM orBepcrr,ru
orpalr{eH}rblft or unactraHxl4 nyqox c rorrHocrr,ro ao aboef MrrJrJrr{Merpa. flpu iu"ot
TOqHOCTTT aBTonoJIrrI4MarIr{I{ CMerr{eHrre rr.ETeH Ha faprMaHHorpar{Me 3a cqer rre-
treprreHAr4r(yJlflpHocrr{ SotonnacrraHnl{ cocraBraer upene6pemunro MaJrylo BeJrr4-qr.rHy nop.trgra 4onefi Mr,rnpoMerpa:

E. cnyvafinr,re oruu6xra - xprrepuli fiarrecrBa penre(pa Bep(aJra. oupe4enurvr
Tetrepb Aorrycrr4Mble clyuafiurre orura6xr,r B r{oopArrrlarax qerrrpoB tr.fiTeH Ha rapr-
rrarrHorpalrMe r4 AolrycrlrMbre cnyuafiurre orura6nr.r B HoopAr4uarax rler{rpoB or-
nepcrrafi 4za$parlrrr lapruauna

ouenr,r4no, qro ecJrra yrJroBbre y*Jror{e'r{.fl troBepx,ocrtr peaJrr,Horo Bep*aJraor pacqerHoft nonepxuocTl{ Hur.qe He rlpeB},ruaror rroJroBrrHbr yrJroBoro paAr4yca
qeHrpaJrbHoro rr.Err{a - Hpyffir(a 3pu - gu{pamquonuofi xaprunr,r, Horopafl
AOJrlr{Ha 6rrrr, nocrpoeua Bcefi pacueruofi ,roiep*rnocrbro, To rafioe pearbHoe
BEPI(AJIO ,qACT IIPAKTI4qECHII I{AEAJIbHYIO 4IA{PAHqTAOHHYIO KAPTfr:flY !1, CJIEAOBA-
TeJrbHo' .flBJI.fIeTcfl I4AeaJrbHhrM. Taxrau o6paaolr, AJrfl rlAeaJrbgoro BepnaJra cJry-
safiuhre JroHaJrbrrr,re orura6xra _perr,e{a c xapar{TeprrrrMr4 paaMepaMtr, paBrrbrMtr
coorBercrByrcrqeft nocro.sHnoft 4raa{paruu faprmanua I), n" AorrrnEbr rrpeBbr-marr gL/4, rAe g - Ar4aMerp xpymr-a apra. flna 2,6-u seprari c or""*'r.""-
H}IM AI{aMerpoM I{eHrpaJrbHo^ro orBepcrr{,fr e : 0,31 g : 0,,,088; AJrrr 0,8_m
sepr(aJra 9 € :0,33 p_:0",28. Iocxonrry Mbr rrpr4Mer{".* 4ru6p*"r", frpr_
MarrHa c L :105 ra 35 mrt (clr. uraxe), ro noxarr,nrre ourr,r6nu r4AeaJrr,Irbrx Bep-
KaJr c yHaBaI{Hr,IMrr rlapaMerpaMr4 He AoJr}r{Hbr rrpeBrrrrrar}, },/45 w}"142 cooB,erir-
BerIHo. Ho x paccuarprlBaeMrrM BepxaJraM He rrpeAcflBJr.flerc.fl tpe6onanne AaBarr,
4ra{paxquoHr{yro Kaprr4uy: AocraroqHo, ecJrra oura 6ygyr co6raparr, upanruvecx4
BecL cBeT B ltpylr{oK,,ArraMeTp ItoTopolo JII{IIIb B Hecr(oJrbno pas trpeBbrrrraeT Ar{a-Merp r(py,fixa 3pu. vrcxogt ua arui coo6parxeurnfi, roryua&.r, ,"'o 2,6-, ,.i"u-
ro..6yger co6_rapa* flpa*r]rrrecfird Bce ilyqr,r B npy*(o* ArraMerpoM 0",s, a*ii'crv-
saftua.s orura6xa ero rroBepxHocrr4 cocraBJr.rrer ?""18, u o,g-; #p"rro 6yger co6u-parb ryqu B Kpy)fion Ar4aMerpoM 7" rrpu cnyuafinofi ouu6xe ero ,ro"epxHocrr4
?"/1.2.

JI un efi nr,re oTKJroH e',n.fl rlelrrpoB rrrlT err rapr Ma Hrro rpa MM, coorB er crB yrouln e.paAr4ycaM yHaBaHHr,Ix AonycTr4Mbrx Hpylr{KoB pacce.EHr4.r, cocrasnsrci 24 u
14 lrxu /IJr.E raprMaunorpalr,rn 2,G- u 0,Binr eepxa". urooui yuepeHHo perrncrprrpo-
Barr, raHze orr(JroHeHr4.fl, Cn^yuafiuax ourra6xa rllv'epetufl. 

"uprruarrro"paMM Aorrffi-
ua 6uts no xpafrnefi Mepe B 3 plaa Me,brre. .(aree,'yaop";;; raprMa'HorpaMMbr
B rrepBoM upz6nuxenraz uo4o6en y3opy oraepcrrfi ria gza{parue; rocnoJrbKy
xapaftT,epulrfr paaruep .raprMalruorpaMM, [oryrraeMbrx r{a nanrefi ycraHoBre",
or(oJro 40 uu (cu. nraxe), i. e. r..G5 paa ueHuroe 4raa{parurr lapr,r,rauua a,.n 2,6_r,r
BepHaJra a n 20 paB Merrr-me 4rzaSparlrrr lapruauna 4n-a 0,S-rn abpHana, ro cny.raft-nrre omz6nrd troJro)fieurrfi qenrpor ornepcir,rfi 

"rr" 4ru6pu"* ,o"y, '6rrrs " s 65a 20 paa__6oJrr,me cryuarznr,rx omu6ox raauepenrzrz ,oorr"ra*yrcrtrrrx raprMarrgo-
rpaMM. Haxoueq, ecrrr yqecTB, rrro cryradnrrreoruz6nu rr*6p"rro raprManflo
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lpaMM I4 cilyqaftHble oIIIII6K}I arTecrallull AIIaopaIM HeBaB?IcI4MbI' ro HerpyAIIo

,ifi., raRIII e AonyCTIII\4rIe troIpe111HoCTlI, coBMegtnoegeficrnl{e Koropblx IIpImoAIIT

r cnyuufrrtr'o-r6*a* B ltoopAlauarax II.flreII' paBHbIM 1/s pagrayca Aotrycrl'IMoro
I(pyE{r(a pacc efl I{r{.8.

3epl(aro' M

fiouycrrrtan ouru6$a trpE trBMepelruu
poB trETeE raprMarlHorpaMM' MRM

2,6 0,8

qenr- 4,0 2,3

0,26 0,046Ionycrultatt ouill6na ilpIt otrpel(eJreIIrIrr
qer{rpoB otnepcrtrir glra$palrt' ulr

lzlurrurl CJIOBaMII, np\l AOCTI{EIeHIII{ yxaBaHH},IX TOqHOCTefi 06eCtreSIIBaeTC'E O6Ha-

ppfie#r4e ornJrogegr{fl ufrga faprMaHHOrpaMMbI Ha paAIIyc AoIIycTIIMoIo Hpyx(Ha

pacceanrx Ha ypoBHe 3o'.- 
flocle4ur,re orIeHHfi 6unra nponeper{br Tar(xte MamrrHlrbrM efiCtreprrMeHroM:

c rroMorrlblo reueparopa cJlyqafiHblx quoeJI Ha reoperl,lqecI(I{e KOopAtrIIarbI qeErpOB

IrflTeH IapTMaHHorpaMMbI HaKJIaAbIBaJIuCb CilyrIafiHbIe o1au66ll C IIsBeCTIIrIM CpeA-

Hfi M BHaqeHueM, aTrI AaHHbIe BBOAIAJII{Cb KaR I{SMepeHIIbIeBeJIITIIuIILI, I{ 3&TOM Otr-

peAeJrflJllrcb lIapaMerpbl sepgaJla. flpu arolr, HaI( 14 cJIeAoBaJIO o]I{IaAarb, trapa-

;;p;A ;etJpaxrrnrec6lr He MegflJrrrcb, Ho Iro.EBJIflJIncb cryrlaftHbre o111rl6nn B

perie{e Bep1a.;a, cpeAgl,re B}raqegr{fl r(oropr,rx or(aaailllcb B coorBercTBrt11 c trpr(-

SeAeIII{bIMI{ Bblme OIIeHfiaMII.

fiu$par'rvror laptmauua -- rrcxoAuhre coorrro[renrrfl,
rrBroToBJrplrue, aTTecTaqlrfl

I(ax yxe orMeqaJlocb, MbI ttcIloJIbsoBaJIII A1aa{paIM6I lapruanua c orBepcTllfi-

Mr4, paCrroJroE(eIIHbIMTI B yBJIax KBaApaTHOfi CSTI(14: B TaKOM BapI(aHTe AOCTaTOTIIIO

paBHbMepHoe pactrpeAeJreHr're rccJreAyeMr,rx yqacrHoB Ha sepHaJle coqeraerc.E c

,rpo"rorofi r,rerorosreuwfl. u arrecralll{ll Aua{parMbI II yAoocTBoM I4BMepe}IIlf tr

o6pa6otxz raprMaHrrorpaMM.' llanecruof qro oc,o;Hofi HeAocraron MeroAa faprMa,Ila - Bro AI,cHper,oorb
1161yqaeMbrx AaIIHLIX o 11oBepxHOCTII SepI(aJIa. VSeu[qeIII4eM qtrCJIa OTBepCTtrft

tru6pu"*u, MolnHo yJryqurrrrb crrryarIIIIo? Ho HelIB6eu.Hoe trpII groM yMe'LrleHllre

pasMepaoTBepcTI{I4IIpIIB0AIITHyBeilI4qeHlIrcpasMepatr.gTeHHarapTMaHIIorpaM-
'*rru an4 nra'spaxrdz1a. Ilo-nraauuoMy, orrrr4MaJlbHoe pel11eHffe cocrorrr B Blr6opo

raKoro Ar{aMerpa orr"p"rrt araa{parrvrrr, ftorAa ArlaMerp np{x(Hq Epm d'o ofiaBbr-

tsaercfl paBrrbrM Ar,raMeTpy reoMerpuqecHoro trBo6pa?Itel{Ilfi d". Hetpy4IIO IIOJIy-

rIIrTb O6rqee cooTHorrreHrle, ofipeAeJrflrolqee AIIaMeTp TaI(oro oTBepcTIiLE:

(2,++xs+)''', (34)

rAe S - paccro.Errl,Ie or Ana{parMbrAo Soroulactuqlrr,fo - AZaMerp qua{par-

MbI laprMaHHa lr .[,r - paaMep raprMaltuoDpaMIvlrI' flp* A' '= 40 uu' S ..: 
"o -:;Z R;-T -ZbSO A (.uruo .npr(an cu*nn 

'ttr*t.n 
JraBepa JII-78) roilyr.aeM

Ar;2;6-;-;pnarla D -- 3i MM r{ Arrfl 0,8-m a-epxata D : Ll' MM' rrpl4qeM B o0o-

IIx cJlyala.flx oHaBaJIoCb' qro dn - d'r? 0'56 uu'
orro*.or" HafiAeHuhrx BeJrrrquu D x coorsercrBylolquu paArrycaM *p,u,T33*',

sepHaJr npaKrr4qeoKr{ coBrraAaror c pefloMeHAyeMblM n [2] ornomeHlteM 1/5UU'

a 11aftAeHHbIe BeJII{q}IHLID n nontopa-4na paaa MeHbIIIe yxaBaHIIor'o s [30] sepxrero

"p"l.i* 
erofi Beruq,rHbr. flocHoouny pexoMeHAaqIIII [2,.30] IIoJIyqeHbI II3 [Ie-

cKoJrbnrzx r.rgr,rx coo6palnerrfifi, .reM Hirue coorHor,rreurr e (34) , ro yAoBJIerBgPjt:Il-
HOe corJIaCI4e Bcex rpex oqenoH He .flBJIfieTc.E TpIIBIIaJIbHIiM II OBHaqaeT' IITO llatr-

AOIII{bIe BeJII{qllIIbI OIITIIMaJIT'HbI C rOqeK BpeIl'LE pa3ilI/tqEblx I(pI{Tepl'lel:-^-^---s
B pea.nrno lr3roroBJreggbrx 2,6-M ra 0,8-m Arra{parMax ArlaMerpbr orBe.pcrr4tr

"o"ilu"r?ro"r"*;i0 
MM, paccroflErrfl MeffiAy I{errrpaMu coceArrllx orBepcrr,ft' fian

vEre vtroMrrHaJrocb, 105 u 35 MM, raH rlro y Hac BbrrroJlHflerofi pefioMeHAarll'rfl Po-

iffi;;;"iriil;* paccronHrre MelnAy qeHrpaMr,l .coceAHrrx 
ornepcruft He Me-

Hee 2,5 ArraMerpa ,ir* orr"p"tr'rfi; ulrcro orB;pcrl4ft Ha Ar{aMerpax A1Ia{parM -
25 u 23 coorBercrBeuuo.* 

A;;,f;;ffigS M r{BroroBrre,a lIB AroparleBoro Jlr{cra rorrlqrr,oft 5 uu, B r{oro-
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PO$l 6bIJIE CAEJIAHII-OTBEPCTIa,'I C rufiPOITU^MI,I {ACHAMIa, OCTABJIflBMI,IMI,I B6ICOTY
rl[rf,ruApuqecxr4x o6paayrcqux or(oJro 0,8 lrrrr'.

flua{parlra 2,6 rrr co6paHa I4B qerbrpex AropaJreBbrx JrTLcroB ronqrzuofi B uu.,
yHpelJreHHr,rx Ha rxecrxoft cnapnofi noHcrpyru{urd, rzBroroBJrenuoft za 50-rrrru 4ro-paJreBoro yroJrHa. B nrzctax cAeJrallhr orBepcrrrfl Ar{aMerpoM 40 uu, HaA Ha}r{AbrM
Il B HrIx ycraHOBJIeHa ue6o,nr,ura.rI r{BaAparrrafl IocTL{pyeMa-s rrJracTrruna ronqzuoftI unr c xanu6ponauHlrM orBepcrlreM Ar{aMerpolr 35',vu. I(anr4ax rrJracrrrg1a r{pe-
Trl4rcft K ArOpaJreBoMy Jrr4cTy Br{HTaMr{, orBepcTrdfl rroA Koropble cAeJrar{br c sarra-
CoM' qTo IIoBBoJIfleT IocTIIpoBaTb IIJIacTI4HRy IIa JItIcTe, Ha xoop4rzuaTHo-pacToq-
HoM cTaHKe 6r,r.n zaroroBJlerr (HoHAyr(TopD 

- ToJrcTa-fl AropaJleBa.flrrJrrzra c 4b or-
Bepcrr4.flMrr (5 pa40n uo g ornepcrrzrt e.xaxr40u), n oor6puro BtrpeccoBr,rBa1r]glcb
craJrbHr,re ilaJrbr{Lr 

' 
ra.nz6ponanHhre rIoA AnaMerp orB epcrzfti nax.naArr6rx rrJracrr{11-

Hax; c [oMoIrIbIo aroro HolrAyr(Topa u6wu [ocJreAoBareJr],Ho Br,roraBJrer{br rrJlac-
TI{HXI{ C Xanz6ponaHrrbrMtr orBepcTt4.aMh rra Hecyqrrx Jr}rcrax 4raa{parmrr.

O,qnaHo roqHocTb zaroronreH ug o6emx 4ua{pa rlr onaBaJracb ue4ocrarouuofi :
I(oHTpoJIbHbIe BaMep_rrl IroHaBaJII4' qTo rIeHTpbI orBepctuft He cooTBeTcrByroT xBaA-parI,oft cerr(e c ueo6xo4r.ruofi roqHocrrrc. Brrna rrpone4era arrecrarlrz.rr lru6pu"*.Arrecraqrza 4zasparurr 0,8 rrr_upoobgnnacr, cJreAyroqzu o6paao,lr.'roiiro-"o
pa3Mepy omepcrufi 4za{parurr 6r,rna'zaroroBJreua crrer{TiaJrrgafl BryJrHa c ocr-
PbIM I{OJIbIIEBI'IM BI,ICTYIIOM AI{AMETPOTTI 0,5 MM B I{EHTPE. @OIOUTACTI,IEIIU PAsME-porvr 30 X 30 crrt [pv]firzMaJrr4cl, EMyJlbcrtefi r 4za{pu"ra, " 

u ,,urrr4o, orBepcrr{t4
ara BTyJrHa [poBopaqzBaJracb, ocraBJr.ss llplr EToM serxzft cJreA B nzge ne6onr,uoftoHpylr{Hocrr4.,(enarrro {oronlacr:znxarlz MBr rrocJreAoBaTeJr6Ho rrepeHpbrJrr4
4za{parlry raHfiM o6pa_aou,^uro coceAHve {oronnacrrarr,r-r*ary o6glraur,r 4napflAa orBepcr.wil (puc. 5). Hoop4z'arbr r{e,rpoB rroJryseH,brx ra*rzM 'o6paaou
or{pyE{Hocrefi ua {oroaMyJrbcr{l4 6rrnra raaMeperrBr Ha ,,A"r,openopgel. Sarera rvre-
TOAOM HAI4MEIIbIIII4X HBAAPATOB IIO PflAAM O6U1UX O"CPC"Nft fiOOPATT}IATIII,IE CI{-
cTeMbr BCex rrJracTr4nox 6rrnra [ocJreAoBareJrruo cBeAeH],r B oAr{y crncreMy, I B ary
eArrHyro c-r4 creMy 6r,r,nz nepecsuraHr,r HoopAr{rrarbr r{eHrpoB ncex ornepc iwn a:,Ia6_parMbr. Br,r.IzcreHz.fl rror(aaaJrlr, uao orrin6o, oopa4ara*rr" ,trxlorz HoopAvHarbrqeHTpa orBepcrrl.tr olucarrHbrM cuoco60u He rrpeBr,rrlaer 10_15 Mr{M, r. e. 

-6urra 
40_crrrrHyra neo6xo,qn ua.fl Toquocrb am ecraqzz arorZ 4raa{pa r}16r.Artecraqzr 4raa{parurr 2,6 u nponoAuJracb AByAr.E HeBaB14 craMr,rura cuoco6alrra:tryreM {otorpa$rapoBalrrr-fl 4ua$parurr c [oMotr{bro c[erIuaJrr,Ho zarorouennofr

naueprr-o6cHypbI r4 c roMorI{Ero HenocpeAcrBerrubrx zalrepeuzft 6urouit" p^""ror-
uraft lr enrAy raa6pa nnrruu orB epcrr4.EMr4, paB HOM ep Ho pa ctrp eAeJr elrHrr Mrr rro Atra _

sparlte, BCex. cropo, z 4zarouanefi anelrenraprrhrx r(BaAparon, o6paayrorqr"'arr-
L{_rir^:_p:iuri Ana$parMbr, a raroFie 4rranrerpoi ,c.* oru'"pcrrt. bropot' cnoco6
ohrJl ocyqecrBJreH flocJre roro, ftafi Brr.Ec]rzJrocb, rrro {ororpaSlr.reixuit cnoco6He o6ecne.rzoaer .rpe6ye,rrorl roqlrocru.

Eaaosrre paccTo.flHrz.E 6rr.rrz r,1areJr6,o^14BMepeHbr c ,,o]rotr{Bro AByxMerpoBo-Io mraHreHr{r,lpnyJr.s c rorrHocrbro 0,03-0,05 uu (pzc. 6). IIo c,rrl M paccr oftf{I.flMc rroMolr{blo pelreHr4fl coorBercrByroqux rpeyroJrbHrirr(oB crrepBa ou-ro o"peae"e-Irbr noopAr{Harrr 20 O[opurrx orsepcrurz, aire,lr x eroft orroprLft..r, ourry irpr_BrIsaHbr rtoopAriHarBI ornepctzli, pacrroJroxeHlrl;Ix Ha .rerr,ipex ocflx cr4r,Ir,rerpr{I4
4ua$parurr. Haxoueq, racnoJrlayrl uBMeperrr4.a cropou u 4raarona.rreri a.nelreurap-Ht'rx HBaApaToB' MBr orrpeAeJII{JrI{ HoopApIHarIJ ocraJlbur,Ix oraepcrrzfi 4za{parurr,(Tlaruepeuu.s 3Tr4X MaJrr,rx paccto.rr.uuru, a raxlrie Ar4alrerpoB ornepc:rufr [poBoApr_[rmcr, c rroMotqbro o6r_r.ruoro rrrraurerrr{rrpnyJrrr, n u ooropo* 6r,r.rr yxpeu.neH r4rrAr{_r(arop, IIoBBoJr.sBrrrfiri 6r,rcrpo c]rrz],rarr, orcqerbr c rosuocr6ro qo"O,bi ii.r.l nir_B.fl3Ha KOOpAZrrar ocraJrBr{brx ornepcrrafi n onopuor.i ceta 6rua [poBeAerra AByM.rrcuoco6alrra: BpyqEyro, xorAa B XOAe rrpr4B.frsnrz KalhAoro p.flAa r4 Halr{Aoro cron6qaornepctzft [poBoArrJrocb paBuoMepuoe pacupeAeJrerrr4e Har{orrJrerrg6rx ouu6o1,u perxeHr4eM na cBM locJreAoBarenrnocref, TpcyroJrbH]r*ou, nrrnlrE u3 HOTOpbTXrrpr{B'fiB6rBaJracrr r( oAHoMy ma nyueft ouopuori ce'rlr. IlocneAurre BbrqrdcJrelrr4r n 6inwnpoBeAerlhr ABaII{Ahr; upz^o6xo4e 4raa{parlru no .raconoft crpeJrHe r{ B rrporr4Bono-
JrolnlroM rralpaBJrer{zrz. Cpanueuue noilyqeErrr;rx raxr{u o6paaou Aar{Hbrx rro3Bo-
Jrt4Jro or{eHr4rb cpeAHeKBaAparr4sEyro ourz6xy .xoop4rrrurui orBepcr}r.fr np}r (Ma_
rrzsnorZ) arrecrar{lrr4 4ua$parur,r, oru,, : O,tO o,ir.
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Hetpy4rro [ol{aBarb, qro cpeAHI,Ifi xnagpar paBHocrr.r coorBercrByrorqrrx aHa-
'qeuufi IrB AByx HeBaBIrcI{}IbIx pt{AoB ol{euon ue:noroport [ocJreAoBareJrbrrocrr{ Be-
.ilraqr4H paBeu cyMMe 4racuepcufi Drux pflAoB:

@,-W:m:11,, 4-v:ol-yol.
9ro coornomeuue 6rrro rzcronbaoBarro AJrfi oqer{Ku rosnocreft Bcex rpex ar-

:recraqrft 4za{parrvrtr 2,6 ur, fioroprrMn MEr pactroilalaJrr,r: peByJrbraroB, troryseu-
urrx {ororpa{nuecnunr cuoco6ou, u AByM.E BapLraETaMr{.o6pa6orrz 4auurri ue-
xaH[rrecHr.rx BaMepoB. flpegaapureJrbHo peByJrbrarbr xam4oft r[8. Tpex arrecra-
qrafi 6ulr [pfiBeAerrrr a BuAy, ueo6xoAzuoMy AJis raftoro cpaBrreuu.E: Ba Easailo
noopAur{ar 6rrr sasr qenrp r.rr}fiecrz qeHrpoB orrepcruft, rr Bor(pyr aroft rosnu
Becb ysop ornepcrzfi 6ur paareprryr rafiuM o6paaou, sro6br cyMMa fiBaAparoB
paanocrefi troarlquourrbrx yrJroB uafi,qennrrx qerrrpoB oraepcrzft u troarrr{rroHuBrx
yrJIoB coorBercrByloq[x yBJIoB znearsnoft nna,qparuoft ce?firr 6rrna truuuMaJrb-
na. flo troraprrbrM cyMMaMAr{cnepczft rpex arrecraqzfi 6rrlrra uafi4errr cJreAyroqre
:SHAqEHI?T,fl:

oo6cnypa :0,62 MM1 o'pyq : 0,05 MM trr osxs : 0,19 ulr.
Cle4yer orMerurb yAoBilerBopureirbrroe corJracrre AByx rreBaBr4crrMbrx oqeuon

oyr*:0,16 u 0,19 lru. Saivrergoe paBrzque opyu trr o*ram qacTunEo Mouro 6brrb
,o6yclronneuo HanorrJleuueu omu6on B Mamr,rHubrx Bbrqr{cireuuflx trpm [ocJreAoBa-
'TeJIbHoM pemeurrrr onoJro 50 rpeyrorbuuxoB. Ho, crporo roBopfi, pysuarr rr Ma-
trrrrHHa.fl aTTecTaqurlt He BtrOJrrre HeBaBIICuMbr, TaH Hafi s o6ozx BaptraETax I4CtroJIE-
.Byrorc.E oArrtr u re ,fie HoopAtrHarrr onopnofi ceru. 0ro o6cro.srefircrBo rrpr,tBoArir
K Hapyrreurrro trocJleAlrero paBerrcTBa r (35) r{? ftar( fior(aaaJr auaJrrira, H BaMerHoMy
:Barrlr)fientrrro on*. floaroMy Mbr rrpugffJrrr

ooocHypa :0162 MM, opyv:0,10 MM I( oMarrr :0,18 rtlu

u c cooTBeTcTByroqIIMII BecaMrt BbrtUcJILTJIfi CpeArIeBsBellleErr6re HOOpArrHaTbI
r{eurpoB ornepcrzft ,4ua{parnrr, Roropbre fictroJrbaoBaJrr{cb gareM trpra onoHqa-
:renrnoft o6pa6orxe raprMauuorpaMM. Cpe4nexnagparnqua.fi omz6Ha arofi onon-
qatemnoft arre_craqur4 cocraBJr.Eer o : 0,08 MM, T. e. MBr AocrurJru neo6xo4u-
Iroft Tosuocrlr. Salrerru, llar(oueq, qro cpeArler(BaAparuqnoe ornJrorreul,re uo o4rofi
r(oopAt4uare qeuTpa orBepcrr{.fl arrecroBauuoft 4za{parMbr or coorBercrByro-
qero y3Jra u4eanrnofi nra,qparnofi ceTHrr cocraBuJro 0,30 urvr. Hecrvrorpa Ha cpaB-
IrIrreJIbHo ne6onrmoe trpeBblrtreEue aroft BeJrr4qr{rrbl ua4 4ouycrzmoft omu6roft
B r(oopAr4uarax qerrrpon oraepcrzfi, rpyAoeMHan pa6ora no arrecraquu 4rza{par-
uu 2,6 lr 6rrna, 4eficr:azrenrno, ne6xo4uMa: cpaBlrenze peByrrBTaroB upo6nofi
o6pa6orxra Her(oropblx raprMaurrorpaMM, rrpoBeAerruofi c upralreneHr4eM rrAeaJrb-
noft xra4parnor? cetnra Ao oxouqaulr.rr arrecrar{rarz 4ua{parMbr, c peayJrbraraMrr
onoHqarerbuofi o6pa6orrlr rex )r(e raprMaunorpaMM tronaBaJro, sro 6ee yqera AaH-
rrblx aTTecTar{r4u pacqeTbr AaroT BaMeTrro 3aHr4}r{eE}roe fiaqecTBo SepKaJra.

lfo,ryvenr.re u o6pa6orxa raprMaurrorpaMM

Tlccre4oaanme 2,6-rc Bepr{aJra rrpoBoAzJroor s 6amue 3TIII.
Ourr,r.recxa.fl cr(ar{b.E c JraBepoM z ArlrarogaJrb}ioe Bepr(aro 6nrra ycrarroBJleHbr

rla Bepxretvr 6anxone HyrroJra 6auruz, Ha Bbrcore or(oJro 10 u ua4 ypoBHeM noJra
troAnytroJrr,Horo [pocrpaHcTBa. B uo.ry 6arxoua 6rrro nr,rpeaaHo orBepcrr{e Ar4a-
MerpoM oltoJro 25 cv,rit RyrroJr 6aurnu 6rur paarepr{yr raHr4M o6paaolr, uro6 ero
orBepcrrze HaxoAr{Jrocr rraA r{eHrpoM npbrrtrr(E rpysoBoro.nuSra. B xprrmne nn$-
Ta, HOrOpa.s B rtrrarlroNr rroJrolr{ellar4 rraxoAr{Tc.s Ha ypoBrre rroJra uoAnytroJlbHoIo
trpocrpalrcraa, 6r,rro Bbrpeaarro orBepcrr{e 2 x 2 ir.r. flo,q orBepcrr{eM n uoay 6an-
xoua 6rrna yxpe[JreHa HecyrqaE Jrerr(afi r{orrcrpyKr{u.a, [or(pbrra.fl rroJr[DTr{JreEo-
soft nrenxoft. flnesxa o6paaonrrnaJra r{rrJrtrnAp Ar4aMerpoM 1,8 tr, nraxuzfi cpea
noroporo qepeB AepeB.rrurrbrfi nxna4rrm rrJrorHo {uxczpona.ncfl B orBepcrr4u npbrr[-
mr,r nraS:ra, a nepxuraft KoHer{ [epexoAlaJr B r(oHyc, Horopr,rfi Tar(Ere rrJroruo {zxcu-
poBaJrc.rI B orBepcrr{[r uoJra 6anxoua. ft uumuefi cropoue ftpr,rmnrr nr,rQra uplr-
xpelJlflJrcfl nropoft rroJrritarr,rJreHorr,rfi qunr,rHAp Ar4aMerporrr 3 u u 4nunoft onoJlo

1.46
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10 nr. tr4cc;reAyeNroe sepnaJro s Jrr:rarHoft oupaBe c pasI'pysl(aMfi ycralIaBJIUBaJrcCI'

Ha rexHoJIo"rn""*yr-ra1"r,r,y ru{ra I{ [oMeIqaJIoCb BIII4By B IIIaxre ru{ta' flo4-*p*V 
,tpra.rra 6r, no4nolneu 6orsuroft troAAorr r{B rloJrvarznenosofi trJrer{nr{'

Ir trocJre ycragoB1u Bepr{aira n pa6ouee rroJIo}r{eHIrIe Hpas sTofirIJIennrr [pIrKJIerl-

BaJrracb nllnnofi JreHrofi n Hrzlr{HeMy cpeBy TpexMerpoBoIo noJII4aTI4JIeHOBOIO UI{-

Jrr4HApa. Taxuu o6paaou, trprd fioryqeHfiII raprMaHHOfpaMM BepI(aJIo HaxoAI{IIocb'

r nepir,rxa,rbHoM ABaAI{aTI{NrerpoBoM (tlyJrr(e)' sTo cBoAtiJro n MIlIHrIMvMv BoBAym-

Hbre noTOI(I4 B ycraHoBl(e. floCXolsxy IlaxTa nn{ta u IIOAItytroJI}'Hoe IlpocrpaE-

arro "r 
6ulu repuerl{soBallbl' ro MbI IIpOBoAI'IJII{ {ororpaSupOBaHI4e IaprMaHHO-

rpaMM B rl4xylo, 6eaaetpeuuyro [oroAy.^ 
,(ua{parlra lapTlaaur.ra 6r,rna ycTa}roBJreHa Ha rleTblpex cTolaHax' BaHpeuIeE-

IrBrX Ha orrpaBe Bepr(aJra rar(r{M o6paaou, rlro rrecyqaff I{oHcrpyr{qzn 4na{parur,r
HaxoArdJracb B HetrocpeAcrsegnofi 6nraaocrra or I{poMI{rr BepHaJIa, Ho I'Ie HacaJlacr,

ero; np14 oroM pagcrofHl{e or roBepxuoCrI'r 4raSpaIM6I AO BepI[I{I{bI sepl(aJla CO-

craBJI.EJro onoJro 95 unr.

.IJIfl SLTcTaBJIeHl{g 3epI(aJIa OTIIOCIITeJILHO TOqeqHOIO IICTOqI{I4Ha Ha Ba[aHHOM

paccroflHl{Ll lust C reJlex{I(ofi II sepIaJIOM nOAHI{MaJICfl npfl]llepHo HaIlOJIMeTpa

ira4 uramuzu HoHeqHLIM noJIoiI{eHI{eu. Ipy6oe corJlacoBa-Hvle ocll BepHaJIa II JIaaep-

HOrO flyIIfia AoCTIrIraJIoCb MaJIbIMIIt nOABI{}fiRaIII4 KytrOJIa 6auruu, TeJIg}I{KI4 ua nu{-

Te It AOMHpaTaMII TeJIelI{I(I4; TOqIIafl IocTI4poBHa IIpOBOAI{JIaCb noABI4}I{RaMId otrTll-
qecHofi cKaMr,rr Ha 6arHoEe'

PaCCrOsnrae OT ToqHII uepeCeqenl4fi JIaBepHOTO nyq1a C AI4aIoHaJII'HLIM Sep1a-

JroM Ao Aua4parMT,r rrBMep.rrJrocb c rroMolrlt,m orBeca rrB roHr(ofi craJlbHofi npoBo-

Jrontrr, AJrtrHa oTBeca otrpeAeJLfIJIacL SaTeI{ MepHoIt JIeIITOft,.

Bo nperux roJIyqeHIzfl laprMaHlIo1paMM reMrepatypunrft HoIIrpoJIl' Ba sepI(aJIoNI

He trpOBOA1rJIC.tr, HO B TeqeEI{e CyTOI(, KOIAa BBIIIOIIHTIJIaCb 3Ta pa6oTa, TeMnepaTy-

p, , -u*t. rutftta x{err.flJracb B npeAeJrax or t4'Lp 17' C'
' Haccera 4r" 6oro"pa$raponauz.rr raprMarrHorpallM lra I{aqefi ycralroB1e trpe-

AycMarpr,rBaer rrpr,rMeg;r.rue-{orou.nactrznox paBMepoM g X LZ cN{' rar( rrro MaH-

crrMaJrbr{o sogl{ontubrfi 4rzauerp ySopa IapTMaH}IoIpaMM cocTaBJrtIeT 70-80 clr'
MraHtauatsnbrfi i\r4aNrerp ysopa onpe/\errflerc.fl pasMepoI{ orBepc'rllfl B +orotlJrao-
TI41rr(e Ir rrpI4JIeIarcole"O tt-r.reuy He6olrbmo1.o yqacrl{a c;r1er6a IIapy111eHI{ofi auynr'-

a"r; ,rU riepa6Oua".Iacrr, +orOlJIacrI4IIItU CoCraBJIfler oI{oJIo 4lrlt, u oHa /I[oJI]ItIIa

CoorBer6rBoBarb rleHrpa.nsilofi qacrld I4ccJIeAyeMOIo BepI(aJIa, o6uuuo BI4HrerIa-

pyeuofr B TeJIeCI(OrIe BTOpI4TIHLIII SepI(aJIoI{; ral{a;l llepa6oqa.fl rlacrb CooraBJIf er?

xix rrparlrrro, rlE 
- 

rl , trcctteAyer'Ioro sepnaJra no AlzallerpY, rlK ^rrro 
\'II4fIr4-

uarrnrrr,f l{izaN,rerp yBopa raprN{aIIIJorpuronu, N{o}Iier 6r,rrr, panerr 15-20 um. I(ax
yEte ynoMr4rraJloob, MbI ilOIyqaJII{ rapTMaI'IHOIpaI{MEI C XapaKrepIiDII{ pa3}IepoN'I

oXOrO 1r0 lrr,t: IIpi{ oroN{ Bar{eTIIo CoHpatqaerofl aHCII0BI4IIIIfl IIo CpaBHe}Iurc Co

CHr4N{r(aMLI 6otrurorO lta3l{epa, Ho ysop IapTMaHI{orpaM}ILI BCe eqeAooraToquo'
Hpynrrrifi AJII yBepeHlIOfi opl4eIITaqulI Ocelt CIIMMeTpI4II yBopa orHocI4TeJILHO ro-
rler{HorO r4clroq}rrrHa r4 iurfl Br4SyaJrbHoro HoHTpoJIfi 3a BceNI flpoqecco]',I IroJIyqeuu.tr

IapTNIa FII{O rpaMl{.- 
Orlerreriuafl BrIIIIe Heo6xoiluMafl TOqI{oC1b I4sMepeHI{, IapTN{aIIHorpaN{i{I{OBOJIb-

r-ro Br,ICOHa, OCO6SHHO l(JI-E I4CCJIel(oBaHutI SepHaJIa 0,8 lr, I4 DTO O6CTOrITeJITCTBO

BacraBr.rJro rrac yAeJrrrltu 
"rrr.rut 

ru BLI6opy $otounacruHor{ I4 peiriux'ta o6pa6orxu'

Errnr.r o?o6paHbl rpl{ collTa x,IeJIKoBepHllcrl,rx 0}'IyJIt'CI4fr yNIepeHI{oIo l(oHrpacra,

DU-2,103 aD u III aJ, r,r BareNr orpa6oraHa MeroAldr(a oHoIIrypI4BaIIIIrr rl.flre}r

c rdcrroJrlaoBaIIIIeM drotorpa(rla.rec6oro aSSeHr:a Ca6arr,e [31]. A.rr{ floryrlss'"
eroro e{{eHTa o6brrrr.rLil,i npoqecc IIporrBJrer'rrrfl BaN[eHflJrcfl rlocile,i(oBareJlrrrlocrblo'

cJreAyloqlax onepaill4fi :

1i lponn.reHI4e B A-19 B realeHIte 2-2,5 NII4TI npl4 18' C;

2) npour,rnma B Bo.1e;

3j :ocrrc'rr-to paccerlrrilblll cBerotrf roroJ]oalHoiri JriIxlnbI ol\oJlo 1 2 c;
1r) npoaenelllae B A-19 1,-l-2 v.uu;
5) u1-lour,runii m 0I4r{crdpoBft I{r{0.

C n;racrunHl{, [porIBJIeIrHofi TaHI4LI o6paaorlr, HoIITar{'llIo [eqa?a.rla0b HonI4u Ha

rlOron,nacl:rarrne FU-5, Itorollafl B AaJTLIIefrfieN'I utsNleptIJlacr IItl (Acnopemopl\e)'
^ 

A.n" oHOtlqareJIbIIoIo BLI6Opa ilN{yJIbcI4I4 Id AJIfl oqeHHu e{{eHtunHocr}I oltoHry
praBarrr4.rr B cxoAlrblx yc;ronlrai 6r,rnll nolyqeuLt raprN'Iallllorparir\t1;t 0,8-M aep-
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o o ot' tjs4 4ss 4sB 457 4sa /jsg 160 161 162 163 164 16s 166 462 16a 169 4zo 471 r,zz tze () e
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o o o so1 sos so6 soz 5oB sos s1o s11 512 s13 s11 s1s s16 s17 s1a s1s s2o s21 sez e e e
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O O 

9 
t, 531 s32 s33 534 5rs sr6 532 538 s3s s10 s11 s42 s43 s44 s4s s<,o O O O O

O O 
9/O 

Q sso ssz 55a sss s6o s61 562 s63 561 565 566 56,2 568 56s szo e e O O O

"O/O 
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Puc.7- I{oAr'rporna otrepcrr.rri gr.rat[parrmr laprrrauna na rro,rruor.i xra4pa:ruort cet1.e (a : 2,b : 5, c : 3 r.r d: 4)-

KaJra, r{ Ha r(a?fiAofi 113 :flux 6rrno c4enaHo tro J0 HaBeAeHUft Ha r-(eHrpbr g u.sren
BAoJrb oAHoro r{3 ArraMerpoB Ar,ra6parMBr. PeByrbrarbr crartrcrusec1od o6pa6orxrz'arzx lrBMepeur,rft [przBeAeubr B ra6r. l.

lls ra6r. I c;re4yer, qro aMyrbcvtrlrr aJ .f,Br.flerc tr 
'auloilee 

troAxoA.sqefi
rI onoHTypzBaHIte AeficrBrrreJIbHo BaMergo rroBBrmaer roqlrocTr HaBeAeuu.rt Ha trflT-
.Ho raprMarrHorpaMMBr, xo'rfl.fr. rre croJrb BHasrzrerbEo, Hax 6rrno nonyueno s [31].

Ta6rzrla I

Copr omy.nr,cuu 9x clo: urlraR,
NII{H

ToqHocrb rooa.qarruul
uo HalnAoii rroopgu- |

HATE, MHM 
I

IIpI{lreuanne

DU-2
DU-2
DU-2
103 aO
III aJ

3 ,4'l
2,9 r
J ro
4,7
2rL

30
30
t5

8
20

,(ue ca6arr,e-Korr,rr,r c o;1noii racxognoii
IIJItl CTIIHI{I'I

flpnlroft cHrrMoK
0a6arre-Honus

D
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Cpanlrerrue 4nyx nonrafi c o;1noft IIJIacTI4uItI4 IIoHaBaJIor tITo [pol{eAypa HorrI'IpO-

BaHr4E Molr{er rrllr4Beclrr{ K cMer{eFrrrlo l,{So6pailie[I4fl IIe 6oJree rIeM Ha 0,5 uHlr.
Or6paxonxy raauepeurafi Ao lra[rr4]rFrofi o6pa6orxz trrIil Ire [poBoAr{JII{: raprMal{-

torpu*-rr,r, oro6pu,r,rure /(Jr.:t I{oJII{aIecrBetrllofi o6pa6otxu, I43r{epr{Jrl{cb Ira (Ac-
Hope1ollAe) 6414II paB, Iu llaIIHLIe c qr.rcppone.ratra nepdlopllpoBaJll4cE, [Ba?ItAbI'
orura6xra nep{oprapoaarrraa o6napyffir,rBaJrrrcr, ltarur,rnofr [pI.I cpaBIrI,IBaHI,Iir AByx
IroJro^ nep{oxapr.

flocgonr,Hy noop/(r,ruarbr rJelrrpoB ornepcrr,tfi 4lrarilpamru l-aptuanna 3ar{erl{o
orJrr.rqaJrr,rcrr oT HoopAlrrrar yBJrorr r.r4eanrfloii: ceilRI,I, to t'reo5xo4r,rtua 6r,rlra I{oAI4-

poBHa lrsyepenraft lra (AcnopenopAe). Ona 4ocrlrlaJlacb e4r,Inoo6paaHr,rl,I IIopgA-
r(oNr r43r[eperrr4rr l.aprNfarrHorparrN{ rro BoBpacraIoIrII,rN[ IIoNIepaN,I otnepc'rltft 1r,ra{-
parr{bt (pr,rc. 7); 4onorrnrr.e,rrLHoe Hecrar{Aaprrro pacrloJIo?I{eIIHoe orBepctlre 4ua{-
p&rr.IrJ yr(a3blBaJro HaqaJro r,I }ralpaBJrerrr4e ral{oro eAl{Iloro o6xo4a IrflTeII.

i\4u drororpaSupoBaJII,I IaprI,IaHlIoIpaI{},IbI IIpI AByx IIoJIo}IieHr,Lsx llnacppaluu
IIa BepI(aJIe, oTJILIqaIoquxc.fI noBoporoN{ rla 90o. O'reeuAIIo, aITo AJl.fI ConocTaBJIe-

Hr.r.rr BbrqrdcJrer{Hr,rx penr,e$ou BepHaJIa o/II{II I,I3 HrIx IIeo6xoAI,Ir{o paaBep}IyTl Ha

Tor lrie yror.,[a.nee, npr,{ uar,repeHr{flx ua <Acnopexop/(eD rrJracrI,IIIKa BcerAa yc-
.r'arraBJrr,rBaJracb eMyJrr,crdefi Brrr4B, TaH arro ItoopAI{I{ar[I rrflTeII IrtI rrp-trMblx crII4M-

Kax r,r na Ca6atre-I{oll,Iflx B6I/{&B&JII,IC6 ua qr,rSpone.ra'rr <<AcHopenopAa) B 3ep-
HaJrbrro orpaifieHusrx r{oopAr4Harr'rbrx cr{creuax. f{na ilpI,IBeAeIrI,Ifl Bcex orl'Ix Ba-
pI,IaIIroB It couocratsL{N{oN,Iy tsI4Ay Heo6xol(LIN{ pa3Bopor r{arpltlIbl L'rBN{epeHErLIx

noopArdrrar rr-flreH LrlfiJru ee Bepr{aJrrruoe oro6pairtenlre; arl{ olepartrrrrr rrpo]loAll-
.Jrr{cb B 3BM npn norr4arecrRerrnofi o6pa6orxe rrar}repeH[ft ]taprlIaHllofpalfr,1.

Arranua r{BMepeHrrfi rapTMaHHolpaMM

ItoJrraqecrseunr,rfi auatr4B r,raxfepenr4fi raprNraHrrorpaxlM BblnoJTIrfIJrc.fl na 3BM
EC-1020 c rroN{orqbro nporpar{Nrbr I-IART, cocraBJreHllofi B coorBercrBr{It c I,{BJro-

flierrrrbrN{r{ Bbrrrre reoperr4qecnr,rN{r{ coo6pairtenuflMr{ r{ Iranllcalrllofi rla .rIBI;rHe PL.
Jlorlrqecxa.fl cxeN{a rrporpaMrlll I,IBo6pa?IteHa Ha pl{c. B.

A. Bno4rnuarr B nlarrrr4uy r,rn$opuaqr{rr coAepmr{T rpl4 rpyflilbI ocrloB}rblx AaH-
l.rbrx: flapaMerpbl guaSparurr laptuanua, r[3ilIepeHl-tble KoopAI4HaTLI qeHrpoB
ILflTeII IapTMaIIIIOIpaMN4I;I I4 IIapaMeTpLI yCTaHOIIHI4 SepI(aJIa, a Tal(i+{e AOIIOJILII4-
'TeJrbHa-s cJrylr{e6HarI I4H6opMaql4a. flapartetpr,l 4lra$parN,fbl - peByJr},raTbr arrec-
Taqrlr4 - xparrflTcfl Tr 6u6luorer(e ]ralrr4rrbr r{ BLrIBbIualorc.s B oneparlrBIIyIo na-
M.flTl; rro Kor\,IaHAe rrporpal,ril{br. Hoop4urrarEr rlare}I BBoA.flTcr{ r{oJroAofi ilep+o-
Hapr; rrplt rroAToroBme aroft noJro4r,r Nrouyr 6r,rrs otueqeFlbl rr.flTlla, I{oroprle Ile
.cireAyer Br(Jrrorrorr, B o6pa6orny, rralpr{Mep coorBeTcrByIoxII,Ie AeseHry Ila 3ep-
HaJre rt ero qerrrpaJrbHoft, Br{rrberrrpyeMofi B TeJrecxorle alacrl4. I{a 4onolnr{TeJlL-
Hbrx rrep{oKaprai BBoAfl rcfl uapauer}rr ycrauotsr(rd fr s tL :t st rlo croEIIIrafl AuaSp ar-
Mbr laprN,ralrua, npeArroJraraeN{},re - pacqerHr,re BrlaqeHrlfl rlapaN{erpoB sepxaJla
R v. e2. Oco6r,rlr HoItoN[ BBoA-rrrcfl cBeAerrl,rfl o BarroJruerrr{r,r orBepcrlrflxflr Ar{ad)par-
rlbl rroJrllofi HRaAparuoft cerKI,I (cr,r. pr,rc. 7). Itpo,r're rolo, BBoAIIrcfl pflA BCIrol\{o-
rareJrLrrr,rx BeJrr,rrlrarr: flpoqerrr roqeH c NraflcrrMarbrlblN{I{ ilonepeaIIrIJMI,I a6eppa-
ur4rrl{r.I, noTopr,re rre yrlr4Tr,rBalorc.E npr,r tsbrrlr{cJreHr{I4 rlapal{eTpos 6JIlIiItafiuero
Korrr,rfior.rAa (cu. f) ; 4rncxpe,rrrrfi mar Ar.rarferpa npyirtxa B rrflrl{e pacceflrlllrl nprr
rroAcrrere r(oHrIeHrpaqr4r.r ryqefi; rfacrxra6 rorrequofi /trr4arpax{xlr,I Itpy}ItHa pacce.r{-
r-ritr u paArrycLr Borr rla BepHaJle, r{oropbrr{ Ha roqequort AI,IarpaN{NIe coorBercrBylor
paBJrr{arHr,re BHaqHu; rpe6yeMar{ rosHocrrr perxeHr.rrr ycJroB}ILIX ypanner'rr,rft (clt. 1).
Haxoneq, BBoAfrrc.a ABa xapar(TepFrrJx rrapaN,rerpa, Horopr,Ie roBIloJrflT rlpr{BoAr{Tr,
I4SrfepeHI{LIe HOOpAI4r.raTr,r r.fITeFI H CTarrAapTrION,ry BU[y HeSaBI4cIIXI0 oT ToIo,
rrar,rep.sJrc-fl npalrofi crrr4r,ron r.r,Trr{ ca6arr,e-Horrr4-fl, 14 }IeaaBlrcur[o or oprdeHTaUlala

4ua{parurr }Ia Bepr(arre.
E. flpoqe4ypa ilpr.rBeAerrr.rfl r,rBr'repeHubrx IroopArdrrar r{eHTpoB rlflrel{ rapr-

llalrHorpaMMbr B cr4cTeN{}r HoopAuHar, oB-fl3aHHylo c Sepr(aJIoM, Br(JIIoaIaer B ce6fl
onpeAeJrelrr4e rlerrrpa y3opa r4 yrJra rroBopora BoHpyr eroro I{eHrpa. ItoopltrI,ruatrr
qeHrpa yaopa r{oryr 6nrrr oupegerrerrbr r(ax rlerrrp r.fl}rrecrl{ Bcex roqex ysopa
.nlr6o raH oflpeAeJrrreMafi r{eroAoM HarrMerrbrrrr4x KBaAparos 6rumafimafl Ko BceM
qerr,rpeM oc.flM cr.rMMerpr4r,r yaopa roqxa. flepnoe olpeAeJreHlre 6o;nee crporoe, Ho
,oHo He AorrycHaer Hr4HaHoft or6paHoBltr4 rr.ETelI, TorAa KaH Bo BTOpOM OrIpeAe-
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llpxaegeme gamrx t:uepeHri
raprMaruorpaMMbr B cxcTeMy
KOOp,4{HaT, CBf,3myrc C 3epKUOM

Brrucreme roop4lHar r{eHrpoB
flfT{}H raPIMilHOrpaMMbt AtrE
uqemlxoro aepxdra npx :agaroou
noroxeru glaQparMbr Ha 3epKure

(trptr _qeHrpflpoBKe
He paboraeT)

ljbrucfl eMe notrepe%rx a6eppawii, otrpeAeneHue trapaMerpoB
6llxaluero xorolKo[,qa R ll e2, fl_ocrpoeurre penbeQa 3epKaJra
H BbrucreMe KoltrleHlpaqm trycen

Ilponepra: cuvverpuueu m pelreQ'f

flocrpoeHue roueur{oii EflaQparMLr n BbrAaqa Ha treqarb
roopMuar rover. Ilocrpoerue Kaprbr perleQa sepxanr
u Bbraaqa ero Ha repfroxaprrr

Ilpooepxa: HaxolITcfl ru KBaApar 3Kc(eHTptrcxtera 6rttxaiuero
KoruKouaa B xHrepBare or 0,95 Eo 1,05?

Bbr,fr cJIuMe Koop&IHar r(eHrpots trrIetI raprMamorPa\{MbI

floclpeetfle rcleqHofr &IarpaMMbl Ir BblAaqa Ha treqarb
;<1)opru{rel roreK. Ilocrpceroe Kaprbi perrbe$a 3epKua
u BbrLra,ii ero Ha B:p$orcapnr

[il) g * -r* rmp"*, .6.lpaulii, onpe[etrcee panryca
lv rcprrnr,srur B Beprurnc 6mrxa"luer o napc6onotrjtr, nocrpoeHl- KpflBri3rDl B aeprsrHc

I pc,rleQr 3epKua ir tsbl

Puc. 8. Jlorusecltaa -cxerra nporpal,ntbl HART

JIelrI4I,I lleo6xoAl4r,Io coxpaHe]Ir,re BCex fl.areH ToJrBr{o }ra oc.rrx crrMil,rerprrr4 yBopa-
B.pea;ruaonalllroft nporparrlre HART HoopAr,rrrarhr r{errrpa yaopa Br,rqr{oJr.sJrrrcr,
o6oraltu cloco6an{rd, II, Har( noI{aBa,trr BbrqrrcJreHr.l.tr, paBJrr4rrrr.fl peByJr},TaroB.
npeEe6peli{r4tro },ra Jrbr.

flocne [eperrecerrr.rfl HaaraJra r{oopAr.r}rar r-i qorrrp yaopa yroJr rroBopora yBopa
OIIpeAeJLSeTCfI TaIt' qTo IIoBLIqUOHIILIo yIJILI iIeHlIpOts ILfITeH OTIIOCLITeJIbHO IIellTpa
ysopa 14 rroBI4I{LroHHbre yrJlhr IIeIrrpoB ortsep0Tl,Ifi /{ua$paI'Mbr or}roCr4TeJrrrHo rrx.
I{e}ITp a T.s}r{ e cTr4 co rJr a co ts aII r,lcrr Ha r.lJr yrrur{},I o 6 p a 3or,r.

B uporpaulte HART npe4ycil{orpeHa BoBr,ro?r{r.rocrrr ocpeAHeHr,r.fl }recxoJr r,nr4x
r43r{epeHI,Ifi o/(Hoii I4 Tofi ?rie raprN{aHHorpar,nrrJ r,r.rrr.r }recnoJrr,nr4x raprMar{uorparrM,
uoJryqgHHt x ilpr,I oAr,rrra(otsbrx napalreTpax ycTar.roBnr{.

B. Br,rsuc"ueHrrr{ HoopAr,rHar J(eHTpoB rr.sreH rapm{aHHorpal,rMrl AJr.rr rrAeaJrr,-
HOIO 3epI{aJIa BLIIIOJIIITIIOTCE nO OnI4CaIIIIOft Bbrrle Cxer,re (Cm. COOrIIOmeHr,tfl (3)-
(14)). Ilplr repBoilr o6parleirrr,i r{ Drofi rrporleAype r,rorrorrbByrorc.E pacqerur,re rra-
paI\IerpJ,I sepltaJla R u e2, a qellrp Ar4a$parMbr laprlranna [peArroJraraercrr Haxo-
A.srql{N,rcfl Ira ocr,l Sepr{aJra.

f . [Jpoqeqypa BbIaII,Icrel{r{r] roilepeqr.rbrx a6eppar{r,{ii, orpeAeJrerrr{rr rrapar{er-
poB 6JrI,Imaiiruelo Iiorrrdrtor,rl(a r.r [ocrpoeHr,re poJrr;ed)a Bepr{aJra ran}r{e orrr4ca}ra,
BbIIUC.
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He6olruras CB6TOCI,IJIa I{CCJIeAye}Iblx sepI{aJI IIoBBoJII4JIa IIaM IIpI{E-fltr o ({9)

r 
-f -l'"0 
H ."J**iir*, uailrrii o6rer oneparr{BHofi ualr.s:rra Ha,,,eft SBNI 

''e 
troBBoJruJI

perrl aTb IrOJIrIyrc cr4cTeMy ycJloBr{r,rx ypanneultft IIeJII4}toM, ra-,6rrla peaJII4SOBaEa

.cJreA yroqafl IlpoqeAypa trocJIeAoBareJlbHblx npI{6JII4iIieIIuft' I|e roJIHofi CI4CreMbI

ypanLenuft ouil.nsrrrcr coBor(ynlrocrr,I HeBaBI{cI,I}IbIx ycJIoBI'Ibrx ypaBIle,raft runa
(2'4), *n,*loe ],{3 fioropblx coorBercrBoBa':Io o6xoly no sarIHIIyroMy Hoflrypy,^Bo;

i pjrr uapruuu, o6qert AJr.rr arerr,Ipex coceAHlt\ rIJIon{aAoK Ha sepltaJle' rla pl{c' 'l
.o1pyiriHocTfMr{ oxeMaTr4qecHr,r 11peAcTaBJreHa oAHa I13 TaI(I{X COBOItytrHocreft one-

alenrapHrrx o6xo4on. ouenr,r4uo, qTo cyrqecTByeT rleTblpe HeBaBI4cI4MLIe coBoltyfl-
,IIOCTT,I TaHOTO pOAa, KOTOpbre Mo;rillo tro.rlyquTl IIo orrl',{callHoft CXeMe IIocJIeAoBa-

'TSJIb H6III CABI{I6M qarrrpgu TaH}Ix o6ro4on }Ia 64I'I}I 11IaI ceTKIlI OrBepCTI4fr IIO Ra]It-

;;fi ;;;p^;"or.. C"u"ino ,nr repnoft coBor(yr,ocrrr ra*r4x ypanneuraft Bt'rql4crfl-

€M rr epBoe npl,{6ilI4?fi el.Ir'Ie [olIpaBon

6(1):* r[0,,

rAe

A\'): DzQ) * Dz(, + t) - Dv Q *
+ t + /t/) - DzU * N) * Dv

(36)

1) * Dy(, + I + /0 - Dz(i *
(, + /0 * Dv (i). (37)

Baren tsbtqr.rcJr.flrorc.rr HoBr,re HeBrrBHrr,4!') no (37), uonarafl, qro DG) : D + 6(1),

rr rro Bropoft conoHyunocrrr yHasarrHr,rx ycJroBHr,IX ypaBuenrafi Haxo[r{M BTOpoe

upn6rr,rixenrn" oorrpouo" O,'j * '1^ Af). floc.ne aflaflorr4rrHbrx BbrqlrcJleH"-fr-il'l

,'6<nl ilo rperbeft Ia-uerneptoft coB-or(y[Hocrrr]I ycJroBur,rx ypaBrreuufr' rwr,a (24),

ro yc.rroBIIor{y ypaBHerri tnttu (25) nrruuc,rlrle}{ nor1pasrl'r 6(5) AJI'fl IIJIoU{aAoIt'

,o6paayroulr{x 3ar{nHyrr,rfi rton:ryp Bo}rpyr qeI.IrpaJIbIIoIO OTBepcrI,{-E sepHaJla:

,4[*J,,, (38)oGt: f
nge k - 

qncJro rrJrorrlaAor( B 3-roM BaMr(HyroM Rorrrype. Sareu D@ - D + 6tul'

rr Boe Haqrrsaerc.fl crraqaJra. Taxue qIII(JIrI IloBropflIorcfi -[o 
t"1 

_1"p_' 1-,_1-1
max {/(n)} tro BceMy BepRaJIy He Crager }IeHbIIIe uenotopotr HaIIepeA BaAaIIHoII

,*".i""r| Ouenu4rio, {ro rixoft npoqecc BbrpaBHItBaIrrrE lrprlBoAirr n crramlt-
Barr[ro cayuafinrrx omlr6on ,ro ,c",ry sepqaJly oAIIoBpeMeHHo. Beilfls1aur'I 0(m),

IrOJIyqeHHbIe B peByJILTaTe TaKI4X Upra6nuXreuuft, BauouraHaIOTC's I4 IICIIoJIrByIOTC'E

B rtaqecTBe IIyJIeBoIo npu6luxreul,rff IrpII perrrelllal{ aTofi }He c[cTeM]'I B cJIeAyIO-

{qeM qrrHJre otrpeAeJreHr4.s trapaMerpoB Bepr(aJra r4 rrocrpoeHur penr,esa.
' 

flapanaerpri 6lraXrafimeIo K9HI4K6I,IAa ollpeAeJlflorc.fi cgasaila tro BCSM BbI-

qrltcJleHHbrM TOqHaM troBepxHocTll SepHaJra. Sateu otrpeAeJlfiercfl Ta BeiluqtrEa

OTI(JIoIIeIII4fl - IIo a6conrornofi BeJrr'IrrraI{e - oT IroBepxEocTII SToro KoHtrItOI{Aa'

Sa trp eAeJraMu no:ropofi HaxoAl{rcfl oIIpeAeJIe}IHr,rft lpoqeur sau6onee orI(JIoIII/tB-

*""'r" to"ex. flpra KarI{AoI\{ [ocJIeAyIoIqeM BblqltcileHIlIlI [apaMetpon 6numafimero

KoHr4r(or,rAa ra6rde roq6;, uafiAennr,re B rrpeAblAytrleu upu6lumeHrrr{, lle yrlurbr-

tsaIor cfl.- -Arrs 
ac{epI4seCHI,Ix sepHaJI qeurp I(pI'IBIIBHrI napafiCllaJll'nofi aonrr IIe EBJIfi-

OrCn'aua6epp-aqlrounoft r-o.IHofi, u x rortly )He rorlerlHblft ucrOqnun c {oronraC-
Ttrr{H Ofi s Harrret ygrarrgBge CMeIqeH BAOJI6 OCI4 oT sTOIo qegTpa XpUnUaUrr. fIO-

sroMy troA noHqeHrpaqueft nyueft sAecb uoApaB.yMeBaerc.fl RoHqeHrpaql{fl KOHqOB

BeHropoB uoueper,rrrx a6eppaqufi x neroropoft toure' I(yAa IIepeHeceI{bI Haqaila

BCex eTr4x BefiropoB; caMr4 Begropbr flolepequr,rx a6eppa\r,rft rrruucJlflIoTcfl trO

lil " 
troMoqbro fpanueuraft (22), (\9) w (17) r4 AerleHrreM ua ft ueperoAnrcfl B yr-

,JroBylo Mepy.
'i'u* ru*" cTetreHB 6traaoctra I4SroroBJIeHIIoro Sepgaila H pacqerlloyy ItoHI(KoU-

ny sapaHee HeuSBecrlra, ro B rlporpaMMe HART trpeAycMorperr quHJr r{repaquE

r-B-r.- 
A. Hetpy4uo y6e4zmca, qro rpu cMerqeHIlLI IIeHrpa qr'ra$parrrrr'r lapruauua

t, ol:lt ocecI,IMMerpI4IIIIoIo sepxaJla MbI no1yqlaM Ha BbIqucJIeHlIoM peilbe&e {uE-
Tr/rBHOe rrapymeHue 3roft ocecr,rMMeTpr,rqHocrl{: tro oAEy cropoHy or AIIaMerpa,
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treptreHAl'IHyJlffplloro EaxpaBrICHI4ro cABr4ia 4raa$parunr, Bce ornJrogerrr{.fl Bbr-qllcreHHofi rloBepxuocrl,r BepRaJIa or 6numafi[rero nour4r(orrAa 6ylyr oArroro,
BHaKa, no Apyryrc cropoHy Ar4aMerpa - ,4pyroro srraHa. B uporparrrrue HART'
rrpeAycMorpeHa npoBepxa craMMerpr4quocrtr peune{a.

E. B eanucl4MocTrr or BHar(a Lr BeJrr4qr{Hr,r acrrMMerprr[ Bblsr,rcJrenEoro peJrbe-.
Sa oruocurerrbHo ocefr"Y u z tpouanoAr{rc.fl (cl{Brrr griaSparunr' *o ,aa*'*oop-.
Ar4HaraM ee orBepcrr4ft 4o6annarorc.E Her(oropbre rrolpaBxra. 3ra upoqe4ypa ocy-
n{ecrBJrxerc.s [ocJreAoBareJrbHbrMu npra6nrarxeuvnuu !, - E - B _ f _ !, u
cBoArlTc.fl n orbrcfiaHI{Io rar(oro cMetrIeulr.rr rIeHTpa 4ua{parur,r c onrllqecroit ocv,
rlpr4 noropoM acr4MMerpr4qHocrb pe:r5e{a Sepr(aJra crauoBr4rc.E upeue6pexrauo
uanofi' flpoqecc rocJleAoBareJlbrrbrx npra6nraxeuraft uget ycrofiuuno z sixaHsr,r-
Baercfl nocJre 3-5 upu6nraxenrzfi.

)It. Ecnu I,IccJIeAyeMoe Bepr(aJro IIe BrroJrue ocecr4MMerpr{qHo, T. e. r{Meer Ba*
MerHbIe JroHaJIbHble orula6nra, To orrr{caHHafl trporleAypa Marrrr4uHoft qen:rpuponxu.
6y4er He roJrrlr(o ?rcflpaBJr.flrb $raxrunnyro acr4r,rMerptrrrnocrb peJrbe$a, no ra 6y4er
rrbrrarr,c.E no4nraxnofi Araa$parurr cKoMtreHcr{poBarr, ero peaJrbHyro acr4MMer-
pl4rlHocrb, r{ro6tr raa6erram arofi roxuoft qenrpuponxra, nrarnraua BatroMr4Haer
HoHI{eHTpaIIrzro nyueft AJLfl Ha?r{Aoro fioJro]r{eHran 4ua{parMbr, r4 oKoHsarerbHbrM
rlpr4Hr4Maerc.fl To floJro]fieHr4e, npr4 KoropoM noHr{eHTpaIIUn rtryuefi. HauJryqlna.fl.
,{na raHoro troJroE{eHr4.E 4raasparrrar,r oflpeAeJr.Erorcfl rr BbrAarorc.E Ha Ilesarb [a-
paMerp6r 6nfrmafiruero r(oHr4rrorrAa, penr,es sepHaJra, ftoHrleHrparlua lyuefi, ro-
qeuuafl Ar{arpaMMa r,I HoopArrr{arbr Bcex ror{ex arofi 4raarpaMMbr. To.requarr Ardar-.
rpaMMa crpor4rc.fl B AByx Macurra6ax, uro6u JIyqIIIe IIpocJreAr4rb crpyKrypy rrsrrra.
paccenul4.a B rIeHTpe u ua nepra{ep}rr4; paBHbre BoHbr Bepr(aJra o6oana.rarcrc.a fla.
Ar4arpaMMe paBHbrMr{ srrar{KaMr,r. flpoqe4ypa saxaHrrraBaerc.fr BbrAacefi penre{a
BepKaJra ua nep{oxaprrr.

7I. Cpe4u Bcex Boruyrbrx r(oHr4nor4AoB uapa6orolr4 BaHr{Maer oco6oe rro;ro-.
)r{eHl4e B acrpoHoMrasecxoft orITI4r(e: aro ocHoBHan {oprrla BepHaJr 6olrmrancroa
cylqecrBylorqr4x reJlecHouon-pedrner(ropoB. fIoarouy ecnt 6nurxaftru:uifr. r(oHr,rHouA.
oHaBbrBaerc.fl AocraroqHo 6nusox H uapa6onougy (nrruonH.rrercr ycJroBrre 0,95 <
1e2 < 1,05), ro Br,rabrBaercfl roArrporpaMua <Bnramafiwvfr. uapa6onoragl, co-
Aepx{arqa.fl rpor{eAyplr I(, JI u M.

H, JI lr M auarorraqur,r B, I u llt r{ orJrr,rqarcrcfl or rrocJreAHrax,Jrr4rtrb reM, qro,
B Hrrx Bo Bcex pacareTax rIpr4HI4MaeTCrr €2 : 1 ra r,rcronr,ayrcTcfl peByJrBTaThr rIeHT-
pr,IpoBr(r4 4ua{parrur,r, [oJryrreHHr,re B ocHoBuofi nporpaurre HART.

flonnas o6pa6orxa zauepenrafi o4uofi raprMaHnorpaMMr,r, coAepx{arqefr. 46A.,
rr.flren, rro rporpaMue HART ua SBNI EC-1020 Ailurcn 2-2,5 u.

Feayrr,rarr,r r,rcc,lrciloBarrrrfl rrepBor<l (cren.,rar+roro)
2,[i-nr aepna.rra 3T11.[

f[o outrcartttoill t;t,tttic rreroAr,rHc 6r,r;ro lpoilr:ir\crro uccJrejlol]alrr,re 2,[i-lr aepna-
.[a, ]IBrorou,IrelruIoro u l9llll r'. na JIONI(). l'np'rrrtrrrrror.pa]nn,r Bepr-ia,nil 6r,r;rrr lo-
.rrvqelru 7-9 rrro.rur.

.Bcc I'ilpll'Iltlttttoltpar'irrll 6lr;rrr cr[ororptrritrrporlarrr,r tta tr.,tttcrtltrrtar III aJ.
Itart yaic o'f,\reatalrocr,, UilIIral ycrarroBr{rr 6r,rlra pat'c.uITalra.,rl,-rrt pn6orL,r c,.rrrrtrretlt
Lzr3BO .lttBopil Jtl'-78, rl riotoporii -riorepcrrr'r'lloc'r'1, rr;J,ir )r!rolrrrr ;:raBepa lre crii\Br)ura-
e:rcn. TIo B .laBepno,\[ ]iytrl{c, oc.rrtt6,rrerrrrr),\r /r(",rfl Br,ille.rrelnrr l..riaaailrrori;IrrrIr.rI,I
cI{rTI4}I titr,t.rr,r'po,u, rllrrollCrilllloclr, llrlorir crrrrorir.-rr.rrr,rir 6r,rlil ueue.rtrrna, Titri qlo
/lJIfl noJIVaJeUrrrr I11p1'1\rall uol'pilItlI trop,rra.rrr,troii fl;ro1 uot11'rr ilpr'r\oArIJIoor, jlc"rlilTrr
DI{crroBl,ri(Jur l(o araca. I{ cii;ria,uerrrlIo, rl,t lro Bcer';{a 6r,r;rrr yrreperrJrt, arlo ratriit yc-
TaIIOI!fi11, li.{o onl'Ll.Tectttlfl oI{iittLrt c'roll0rlll,nl l,rc't'o!nuuio}I ua\olll.rracl tta 5a,-t-
HOIIe IIeTaJlJlllal0CriOl'0 IiyrrOJirl, UOSrlO.irfi.rra Ae.raTr) Talirre npol(o.rrrirrreJrr,rrbre Drtc-
rroBr,II\I,tt{. Uolttoul, tIr,r. rtoJr y.It1,rIr.I t'iIp'f}tturIIolpA,\rulrt I{alt lr ,rlt{tIIIr,I l"/rll80, TilI{
1I Il Jryalax ocrronuor,l Jr[rT]4r{ JlaBepa 2,6328; r} nocJtc/(lcrr c.rryqae ycJror]rrir A.rrfl
IIOJIyrlellr,rr{ OIITIIrril"rlbrrrrr\ Itilp'rNfarrlrolparrrr IIe Br,trroirlIrI.rII,lcrr, rr 1I3-3a Itolepe}IT-
IiocrI,I I{BJlyqerrr,rrl ua r.rao6pailierrrrfl\ rqrcrr rapl'rrarurorpaN,nr llofltsJrrJracr, ToII-
I{a.s crpyr{typa rr.rna rr.rnorpatfcxor"r cel'rilr. ,(a.uee, oHaBa.[ocrr, 1r1'o ,rprrr rroJ]yt1g-
III4f XOpOIIrefi Ca6aTr,e-riorrr4r,r rrJroTrroc'r'r) rrflrerr rra r{cxoArloir crrr{x{r{e AoJririrrtl
rlMeTrr BrroJrrrc orIpeAeJlerrrryro rJc"rrrrrlr.rrr\,, rr cro o6ororrTcJIIroToo rraItJIaAIrIBaJIo
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.norroJrr,rr4TeJllrrbro Tpe6oBatII,Ifl IIa paBHOIICpIJOCTb o0lleqeHlloorl{ BCeI0 sepRaJla

CBeToBbrN,r I{oH}CoNr, llbrxoAEll\utLI,I3 l{I4Itpo06'beItTI'IIla; l(OCTI4aIb paBI{OnIepIlol'O

oCBetr\eulr.fl Bepr(aJta B CBel'e IipaCHOit JII4IIT'Iu JraBepa 6r,I.nO 4onO"rLIIo rpyAlro' I1 ]\'ILI

roryrl6lyrn r.aprAraHlrorpaNrNrbr r(alt B BI4/le ca6aT] e-I{olrl4fi, TaIt I'{ B lluAe rrpflr{Llx
cHr{MrroB. B r,rr.ore l,rbr pacnoJraraerf rper,rf BI{Aa]\,ILr raprlla]IHorpaN{N{: rlpr{l\'IbIe

crrrrh,rr(u B Jryarax X4380, npflr,rbre crrrdlrl{I,I B ,nyqna 2'6328 u ca6arbe-Honl'{r{ c IrJIac-

TI4IIOI{, TOJIYIIEHIII,IX B JIYAIAX DTOit HPACHOft J1UHI4I1.

Bcero ilo;1y.1g11s oxoJro 25 rapruaurrorpail{M. Clunrntl, oro6pallurte AJIfl ItoJrIl-
qecTBeHHofi o6pa6orHra, [epeqI,ICJreHLr B ra6JI. 2.

Onou.ratelsnas o6pa6orxa raaueperrrafr raprN{aIIrIorpaMM rIo rrporpaMMe
HART BLrnoJIHeHa u uoa6pe 1980 r., ilocJle npoBeI{eHI{a arrecral{all 4r'ra{par-
Mr,r. B xolle arr4x Br,rarrrcJreHr,lfi ilapaMerpr,I 6nnmafiruero Horrr4xol4Aa (u napa-
6otouga) onpeAeJr-rrJrrrcb 6es 10% To.ren c MaHcr4MaJIbHbIMr{ orHJIoHeHI4rrr,Iu; oc-
'TarorrHbre HeB.EBKr4 ycJroBHl,rx ypanueulrfi cBOAI4JII4cb Ao ypoBH.s HI,IlIte 0,0001 uxu;
HoHrleHrpaqu.E ryceft B r(pyx{He paccerur{r oIIpeAeJIrIJracb AJrrl paBHbIx Ar{aMer-
poB c IrraroM 0"25.

B ra6n. 2 npune4enr,I Aarr,I iloryqeHlls raprMarlHorpaMM I'{ ux lloMepa, opl4eH-

Tar{r{-E gua$parurr Ha BepI(aJIe (aar.rrtryr II.ErHa-MerHIa) , ycnonur $ororpaSupona-
Hu.fl (B Rpacgofi :a'r.tt cfi:uefr Jrr{Hr{r{ raaepa) , aHcnoBI{III{fl, peE{I{M rlpo-EBneHrr.fl
(upnuoft cIII{MoH LIJII{ ca6arbe-xouu.a). ,{alee [pIIBeAeH ocnosuofr peayJllrar
uccJreAoBar{rrfl - I(oHIIeHrpaIII4.fI Iysefi B I{py}I{Kax AIIaMerpoM ot 0,25 Ao 1",50.

Itax r,rasecrHo, Bcflr(afl omr46xa ar(cilepr{MeHra faprMaurla Mo}I{er flptrBecrtr
JII{ruE, fi {uHTr,IBEoMy Baurrx{eHr{ro or{eHHr{ HasecrBa SepKaJIa, B rracrHocrl4 H 3a-
HII}HEIIIIIO KOHIIEI{TPAIIUI,I JIYIIEfi. IIOATOUY OT6OP fAPTMAHIIOTPAMM' ITOTOPI'IE

,naror Jryrrrnyrc r(oHrIeHTparlrrrc,- 3To rr ecrb ot6op uau6olee AocroBeplIblx pe-
ByJIbraroB. O4naxo Mr,r rofibrraJrr{cb or{errr{Tr, Toqrrocrb rroJlyrreuublx AaHHI;IX rre-
BABI4CI4MI,IM CIIOCO6OM.

Cna.rana Mr,r o[peAeJrr{lr14 Tosnocrb HaBeAeHr{fl rro Ka]I{Aofi r.ISMepeHHofi rIJIac-
"rr{rlxe. C erofi rIeJIbIo IIa Ha}I{Aoe ue 10 u.sten BAoJIIT BbI6paEHoIo paAlryca ySopa

raprMarrHorpaMMbr rrpoBoAr,rJrocr uo 10 HaBeAeHr4fi, r,r noryrlenHafl crarl{crl[rlecnoft
,O6pa6OrHOfi aTr4x IlBMepeHI,Ifi CpeAHeHBaApaTIlqHa.E oltrId6xa HaBeAeHI{-fl Osane*

no Halr{Aofi noopArrrrare nprrBeAeua B rrpeArrocJreArreM cton6qe ra6rr. 2. Paccuot-
peulle ATI{X BeJIIIqI4II IIOI(aBbIBaeT, qTO, BO-IIepBEIX' npafiTuqeofiI4 IIpI{ I{BMepe-

HIrflx Bcex lapTMaHllorpault 6r,r"na AoCTL{IIIyTa Heo6xoALIMa-E TorIHOcTb: o'rruu.t(
---( 4 uxu. Bo-nroprrx, O'saneE IIe o6HapyE{IIBaer rIerI{I4x pa3[I4qufi grrn 11p.flMblx
i'.rrr4MxoB u ca6arle-Konufi, AJrfl 0HI{MKoB B crd}Irlx Ir HpacHbrx ryqax JIaBepa.
B-rperr,r.rx, BLICOHafl TOaIHoCTI; HaBeAeHI4fl IIpI4BeJIa I( TOMy, aITO TIOIpeUIIOCTr
npu eroft olepartrr4rl r{e craJra o[peAeJrflroqefi Ar.s Bcero aHcrIepI4MeHTa, ral{ qro
o"rr""o ne MoryT 6EIrb r4c[oJrbSoBalrr,r AJrfl ycpeAl'IeHl,rfl peJlbesoB rlo paSHbIM

oHr4MHaM, r4 HeT CMbrcJra AJLS rroBr,IueHl4fl ToqHocTr4 HoHerrHoro peSyJlbTara Ae-
.JIaTb rroBToplrbre r{3Mepe}II4.fL

Iloatouy Mbr colocraBrlJrr4 or{ouqareJrbHbre peayJlbrarr,I o6pa6orxu paBIIbIx
raprMaHHorpaMM - pe.nreS Bepr{aJra - HerrocpeAcrBeHHo c rloMouIblo orlr4caH-
uroft sbtrle upoqe4ypl,r, B ocgoBe Horopofi JIelItI4r coorllo[leHl{e (35). flpe4napu-
TeJrbHo B Halr{AoM penr,e{e 6nrno or6pomeno 20% To.reH c narn6olr,rul4Mr{ orr(Jlo-
frerrr4.sMr{ or 6lr,rntafiurero napa6oJrol,r4a, r,I BareM 6r,rnra slrqucJleI{bI orltJrol{eHlr.s
BCex rorreH or rroBepxHocrr4, cpeArlefi grn ocraBrrrr4xcq B0% ro.Iex. flouapHr,re
.CYMMbI AI{CIIEPCI{fi, BbITII{CJIEHIINTE UO (35) , IIOSBOJII4JII{ OIIEHIITT' CPEAHEI(BAAPATI4II-

.uyro orur.r6Hy nocTpoeHl{a penr,e{a Operbs6 H& Ha}I{Aoft ITJIacTI'IHI(e, IITO [pLI-
BeAeHo B [ocJreArreM croJr6r{e ta6n, 2. Cpanuenrae o'ps*eg c AaH}II,IMI4 rlo Korr-
qeHTparlrrr{ ilyrrefi onpeAeJreHHo rroHaBDrBaer rroJro}r{LrreJlbHylo HoppeJLflIIIlIo, rr Mr,r

I4CrrOJrbsOBalr{ Operres AJr.fr orrpeAeJreHr{fl cpeAHero peJIbeoa sepHaJIa v AIrfl
oIIOHKI4 TOTIHOCTI4 I(OIIOaIHOIO peByJIE,TaTa.

Vcpe4ueuue peJrbe{oB rrpoBo4r4Jrocb c BecaMI4, patsI{blMrr o!2eroe6. llpll yc-
peArrer.rr4r4 orrpeAeJrflJracb omr46r(a cpeAHero B r(alr{Aofi rorlxe BepHaJIa; DrI4 oml46-
Hrl He o6napyrxraearor cBrBr4 c AeraJraMr{ peJrr,e+a Bepr(aJra, oHIr MaJIo Mell.trIorcfl
OT TOIIKI,I K TOqITE, I,I CPEAI'IEI(BAAPATI4qHAfl BEJII4qI4}IA 3TI4X 01111460I( IIO BCEMY

sepHaJIy cocraBJI-Eer 0,028 rtHu, ttttu ?ul18. Mrr ne cMorJII'I arrecroBarb rIJrocHoe

Ar{aro}IaJrbr{oe SepKaJro HaIIrefi ycraHoBI(I,I c roqHocrbro, flyrruefi qeM l,/20 -X/l5. llocHoJrr,Hy rrpu aHaJrr{Be raprMar{HorpaM}r ero BepHaJIo cqllTarocb I4AeaJrb-
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e2= /
Prc. 9. Toseqsbre ArrarpaMr\{br Bepr(aJra, trocrpoeurrbre grx 6nutnafinrero Kour{KorrAa
(e2: 0,9865) u gna 6rulnafiuroro uapa6oloirAa (e2: L)

flnatterpr,r onpyxnocrefi coorBercrByror 0",5; I"', 7",5, u 5"

rrr,rM I4 Bce elo o[rr46nr4 rreper.rocuJrrrcD rra pcJrbe6 r.rccJreAyeMoro Sepr{a.rra, To
peaJrr,Ha.E Toqrrocrr, oupeAe.rreHr,r.fl peJrbe4a sepHaJra cocraBJr.EeT Ll12 - ?"115.
Tarulr o6paaol,r, arlaJrr4B noJryqeHHbrx raprNrauHorpar{rr rroHaBbrBaer, rrro B rra-
meM altc[epr{r{eHre 6r,rna 4ocrr,rrHyTa TaFia.fr aie Toqrrocrb onpeAeJreHr{fl [oBepx-
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e 2 
= 0,9800

Eocrr4 BepnaJra, Har(a.fl 6rrna pealraBoBaua rrpll rlBroroBJrelrrrrr oAlroro 48 Jrylutrux
.acrponoMrlqecnrrx aepxal - 4-u BepfiaJla _o6cepnatopur,r Hrart-flun [23], I{ Era
:roqHocrb BrroJrHe [ooraroqrra AJIfl Korrrpo;i n 2r6-v sepKaJra, KoTopoo AoJIE(Ho
co6raparr trpanru.qecnrr Becb cBer B apylfifie gualrerpou 0",5.
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c ero HJraccuqecHofi cr,rcrer,roft Haccerpeua ara oco6euHocrl nporpaMMbr HART
BLrpaH{aerc.s B ToM, qto s Hefi clepBa oIIpeAeJrflerc.fl aHcrlerrrpr{cr{rer 6lramafiruero
r(oHI4I(oIrAa, rloBBoJl.flIorqraft oqeunrs 6rraaocr6 r43roToBrrensofi rroBepxHocTrr B.

rIeJIoM x napa6olusecKoft rloBepxHocrr4, r{ BareM paccMarpr{Barorc.s Jror(flJrbrrbro,
omra6xu orrrocr{r e Jr r,no 6n urnafi mero nap a6o"n ou4a.

flo 4eratn raprMar{HorpaM}raM, Korophre nepeqr4cJreHrr s ra6il. 2 u 6wnv r,og-
BeprHyrbr noJII4qecrBennofi o6pa6otxe, napaMerpr,r 6luxafiuero HoHrrnor,rAa
P,nn 2,6-m BepnaJra rar(oBhr:

R : 19950,4 ru.rnr m e2 : 0,9890 + 0,0026.

@opuarlnafl TorrHocrb Bblrrr4cJreuu.s -R cocranJr.rrer HecxoJrbr(o Aec.flTbrx Mr4JIJIrr-'
MeTpa, Ho, I(aH yH{e OTMeqaJrOCb, peaJrbHa.rr TorIHocTb aToIo flapaMeTpa oflpeAeJrfl-
erc.g roallrocrbro r,IBMeper_lafr fro rd cocraBJr.fler r{ecnoJrbno Mr{JrJrrrMerpoB, I{to xte
Kacaerc.q [apaMerpa e2, ro yxaBaHHa.fl rosHocrb otrpeAeJreHr{fl DToro [apaMerpa,
rro-BI4AI4MoMy, BrIoJrIre peaJrbHa rr oaHaqaer, uro paapa6orarrrrafl MeroArrna B trpl4u-'
qrrle rroSBoJLf,eT ftoHTpoJrrrpoBaTb rroBepxHocrb SepRaJra B IIeJroM rroqTr4 Ao Ar{-
Sparquonnoro rpeAeJra, HorAa AouycrrrMa orura6xa Ae, =-( 0,0014.

Sncqeurpncrarer 6nurxafiurero x 2,6-ru Bepr{aJry r(oHr,rnorrAa BuaaruMo orJrr4-
qaerc-fl or eAr4Hr4r{br : L,ez s B paa upenr,rmaer Aorrycn AJr.E r4AeaJrbHoro trapa6oruse-
cr(oro SepHara. CreAoBareJrbHo, Aa?fie rrprr rroJrHoM orcyrcTBr{rr Jror(aJrbHbrx orrr4-.
6on paccuarprrBaeMoe Bepr(aJro, 6ygyulr noMerr{eHubrM B cxeMy, 4na xoropoft
oHo upeAHa3HaseHo, [ocTpor{Jlo 6rr uao6pameHr4e, BaMeTHo oTJrr4qaroqeecfl oT
4u$paxqlrouuoro Ba cqer cSeprauecxoft a6eppaquu. 3ro yrBep)fiAeHrae xopo[o
IrJrJrrocTpr{pyror roqearubre Ar{arpaMMbr Ha prac. 9, iloryqenHbre B xoge o6pa6orxu
o4nofi lra rysliux raprMarrHorpaurr (N 17) aroro aepr(aJra: r{oHqeHrparlr{.a roqexl
Ha Al4arpaMue 6nlrmafiurero KoHrrnordAa BaMerHo Bbrrrre, qeM Ha Auarpaurue 6tz-
mafiurero uapa6onora4a. Ha o6erax Ar{arpaMi\rax nau6onoruuft paa6poc o6uapy-
xrrBaK)T Toqnrr, coorBercrByroqrre xpaeoofi aoHe BepxaJra rxr{prrHofi oxoto 6 cu
rr o6oauaqeHur,re Ha pr{cyuxax Hpyffir(aMr,r..

Ifa puc. 10 4aurr penre$u 2,6-u aepxaJra - EopMaJrbubre orxJroHerrr4ff or
6tuxafimero uapa6orouga (a) ra or 6nraxafiruero Horrr4norrAa (6); rrnttwu paBrrbrx
BETCOT rrpoBeAeHbr uepea 0,1 uxu. cpanueHrre peJrbe{on o6napyErr{BaeT coBnaAe-
Hr{e AeraJlefi c uara6orbrrrr{Mr4 ornJroHeHr4.flMr,r r{ Bar\{errrbre cMen{enrax nynenofi
ttur]Frlr\r. I(o.lrasecrseuuo a{{eHr BHaqr,rMoro orJrr4qr4.E rroBepxHocrr4 BepHaJra or
uapa6o.nouga Bblpaffiaercfl .B ToM, qro rrJrorqaAb BepnaJra, rAe orr(JroHeHr{fl or'
6luxafimero noHr{r(or{Aa uo a6conrornoft seflu.rurre He rrpeBbrrrlarcT I/5, cocran-
lset 830/o or scefi. rrJlolr{aAr,r aepxaJra, rorAa fiaK Ailfl 6flu}fiafiurero uapa6onora4a
ora rrilonqaAr, cocraBJr.ser 760/o or scefi rrJrotr{aAr4 BepxaJra. B o6orax clryqaflx
He6orbmr4e tro trJlolr{aArr yqacrr(rd c ornJroHerrltflMtr, ilpeBBrrrrarctrtrut,lru. ?"12,5, pac-
rroJrolHeHBr na sueruHefi BoHe sepr(ana. Srra yqacrnrr orBercrBeHHr,r aa nau6oree,
yAaJreHHbre roqr(u Ha Ar,rarpaMnrax puc. 9.

Haroneq, Ha prrc. 1t upegcraBJreHbr AaHHbre o HoHrIeHTparI[rr cBera Hpyrr-
nrruu (guauerpoM 6oree 1,5 rn) acrponoMrrqecxr,rMli Bepr(aJraMr{, noroprre 6nrnra
I4CCJreAOBaHbr MerOAoM fapr:rlrauua c flocrpoeHr{eM AByMeprroro peJr},e{a [8, {0,.
20,27,321, r.e. B rlprrHllr4rre reM )r{e MeroAoM, qro Mbr rdccJreAoBa;u2,6-u Bepra-
no 3TIII. Croga exnroqeur,r rar(E{e Aar{Hbre o xaqecrBe 2,7-u aepxala o6cepBaro-
puu MaH-,[or{aJrbA l22l t 3,6-lr aepnara ESO [19]. Dru ABa Bepr(aJra 6buru raccJre-
AOBaHbI TOJTbI{O BAOJTb rlecHoJrbrit4x paAr4ycoB, r{ B aToM cilyqae, r(aK rrsBecTrro.
[8,9], ArraMerpBr npyxrr(oB pacceflrrrlfl oxaabrBarorcfl floqru B [oJrropa paaa Ba-
Hrr)fleHbl rlo cpaBEerrr,rrc c cooTBeTcTBylorqr4Mr4 ArraMeTpaMrr, r(oToplle AaeT troJl-.
urrfi nero4 laprnrauua c [ocrpoeHrreM AByMepuoro peJrr,e$a; uo Aa]fle c yqeroM
yRa3arrEoro o6cr:osrenr,crBa errr ABa aepr(aJra AoJr?r{Hbr 6nrrr ofireceHr,r H flyqltruM
acrpouoMrltlecnrdM BepKaJraM. Puc. 77 rroxaabrBaer, uro 2,6-u Bepnarro 3TIII, ua-
roroBJrerrHoe s {959 r., cyqecrBer{Ho ycryrraer tro KarrecrBy ilyqrtrrlM coBpeMerr-
IrbIM acTpor{oMrrrrecxtrM SepHaJIaM.

B 1979 r. ua JISOC 6rrno raaroroBJrerro 2,6-lr craranJroBoe Bepr(aJro n.rs BTIII.
flocne or(ouqareJlbnoft gono4xrr oHo ranlne 6yger arrecroBaHo MeroAoM lapruau-
Ha rro ouracassofi MeroArrr(e.

.Hactoarqee r4ccJreAoBaHrre 6buro Haqaro rro ilpeAJrox{enuro A. A. Boapuyxa
u H. B. Cremenro r4 rpoBoAr4[ocb rrpr{ rax uocroflHnofi uo4gepx{He. Ero BbrrroJr-
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Puc. 10. Cpegure penrerlr'r BepxaJra, [ocrpoetrrtrre orrrocrrreJrbrro
1a) u 6rr.rntarl[rero r{our{r(ou4a (6)

6.rurxar'iurero napa 6o louga

/,0

Puc. 11. Itouqeurpaqurr cBera coBpeMcHHBr-
Irlr HpyrrrrbrMrr acrporror{i{qecHr.rMr,r Scpr{a Jra-
rIIr, raccJreAoBauubr]rrr r{eroAorr lapruanna
ScpHar6 Mcl)onald 2,7 M, ESO 3,6 M ucclcAosaHrr
BEOJTb HCCHOJTbHLIX patruycoB, A OCTaJbHbTX CrYqaflX
nocrpoeHbr AByMcpHbre pclrcd;rr Bcpr{ar; trcpBbri;i
Iterotr Aaer Ar,laMerpri Hpylr(HoB paccerlHr{fl, SaHuHcH-
nilea{1,pa3. I -Lick, 3 M (1959); 2 -3TIII-1,2,6 u (1959); 3 - tr'lagstaff, 1,55 n$r (1964)t a -McDonald, 2,7 m (1968); 5 - ESO, 3,6 M (1972);
6 -Kitl Peak, 4 M (1972); 7-Cerro Tololo, 4 u
(197/!); I -DTA-I, 6 n (1975); e -ETA-z, 6 n
(197 8). IllrplrxoBarr Jrtrnufi o6o3Ha.raer [ocrr,rrHyTym
B I(AO roqHocrb rrccleAoBar{r.rrr Bepr{ar
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lwnenp xpytrxd loccetilat

HeHI,Ie 6uno 6u IIeBoSMo?r{Ho 6ea axtranrroro yqacrrl.rr rpyrrnbr rexHr4rrecxoro o6-
cJrylr{rrBaHr4a 3TIII, pynoBoAr,rMoft }t. fl. JLauopenxo, BI_{ HAO, pyxoBoAr4Moro
A. H. Pa.rHoscxuM, MHorr,lx corpyAr{r4noB orAeJra {usuxu BBeaA r4 orrr,rrHoro
rlpoI4SBoAcrBa o6cepnatoprara. Oco6er{no 6onrruyrc noMou{b }raM or(aBaJrr{
B. II. lltypaBeJrb, B. I4. ?Itnpon, InlTlHaeaponl ,M.8. HynraxoB B rrpoexrr{-
poBaHI4I4 Ir r,IaroroBJreuuu 4lra$parlrr,r faprlrauua r4 ourr.r.Iecxofi cHaMr,I4 nameft
ycraHoBnr4; An. l. @ponon, rraroroBr4Brrrrafi nnocnoe BepnaJro; B. I4. Cragnra-
qeHHo, BbrfloJrrrr4Brrruft 6olr,ruyrc rroAroroBr4reJrbrryrc pa6ory s 6auHe STIII;
tr4. C. CaBauoB, r(oropblfi nponen r4ccJreAoBaHran $orolrarepr4aJroB 14 yqacrBoBar
B noflyseHrar{ raprMar{HorpaMM; B. fI. MaraHyrrreur(o, C. tr4. IIra.rr4HAa, cry-
4eu'r JIIV 14. B. Vlnrlr-u, yqacrBoBaBrxr.re B arrecrarluu 2,6-v 4uaSparurr,
u I. A. Cynraqa, Horopr,rft rroMor cyu{ecrBenuo ycxopr.rrr, r{BMepeHr4r rrapaMer-
pon 4raa$pantr,r; l. H. IIIapauoBa, Br,rrroJrHr{Brrrafl r4aMepeHr4.rr }ra (AcHopenop-
AeD; I. A. Hosrona, Horopafl cocraBr4Jra rrporpaMMbr o6pa6orHr,r r,rarepr4aJroB
arrecraqr.rr4 glra$paru;C. A. BoulapeHKo, ycacrBoBaBrua.s B orrraAHe nporpaMMrrr
HART, FI. B. Itucerena, Horopafl rrBroroBr4Jra r4JrJrrocrparlr{r{. Bcer,r urra urr
Br,rpaffiaeM rny6oHyro 6.narogapuoc:rr,. Mr,r ury6ono 6laro4apnr,r ?I(. Hyprecy
u JI. 14. Csexxo Ba noJreaHbre o6cyx4enr4.E oxcneprdMelrra lapurauua.
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CBETOCI4.TIIbHLIE SEPHA nblIBIE CIICTEMI,I
I43 IIETbIPEX SEPITAJI

E. f. flonor

Pacc-ruratrlt qcrbrpe tsaprlarrra crrcreNr lrg qerllpex BepHaJI c orrlocrrreJrr,llbrM orBepcrl{eu
'1,3 n uo;reu fiopaAr{a 17o. Flexoropbre crrcre}rbr rrMeror rrJrocftoe rroJre r lneruurii {oxyc. Oupe-

.AeJreHLr raK?fie noreprr cBera Ha BIrHLerIrpoBarrr,re AJrfl ocoBoro r{ Har(JrorlHoro [yqHoB. Cucrelrst
lroryr 6r,rrr, rrcrroJrrrBoBaHr,r Anrr crrerTpaJrbrrbrx rr {ororpa(pnuecnux pa6or,j a ran}r{e rrplrtre-

E.srrrcrr c SOfI lr reJreBr.r3r{o}rrroii annaparypoii r rulrponori o6;ractlr cler(Tpa ot llrr(ppaxpacuoft

.go ymrpa{ro;reronoii.

FOUR-MIRRORS FAST-SPEED SYSTEMS, by Popou E. G.- Eight iour-mirrors
'systems are designed with speed of about fll,3 and field 17". Some of the systems have flat
field and an exterrral locus. The light lost due to vignetting for axial and off-axial pencils
,are cletermined. The systems may bc uscd lor spcctral and photographic methods of obser-
'vations.
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Paennrue coB pet{e}rHon acrpo$uer{Hrd xapaHTepr4Byercfl Ixl,rpor(I{M II3yqeHrretr
o6texron lre roJrbr(o u nu4ranofr o6racrr.r clexrpa, rlo r{ ts ylrrpa$raolerosoft I,r

rau{paxpacnoft o6.nacr.flx. OareBr,rArro, arro B croJrb rrrlapono}I cneHTpaJIbrIoM AI4a-
uaBoHe ,oryt pa6orarr ro.rIblto arr,rcro BeprtaJrr,HrIe orrrl[qecHrre cucreur,r. JIrart-

SOBLIe I4 SepHaJIbIlO-Jrr{H3OBr,re cr{cTex{br, HaH rIpaBI'IJrO, HeTIpI4IOAI'IbI BBLIAy OT-

CyTCTBITfl [pOBparIHLIx MaTepI{aJIOB B BTI,IX o6;raCrflx CIIeHrpa, I,IOlyrqelo Bo3-

Hr4r(HyTb IIoIJIOtqeIII4fl, Hat'peBa (n corue.rnrrx I,IHcrpyllentax) n r. A. C 4pyroft
cropoHbr, cBeroIIpI{errHI{I{I{ /{rla AaJIeHofi ytttpaSl,IoJlerotsofi u r,ru{paxpacuofi
o6,nacrefi clexTpa, HaH npaBr4Jro, Becbtr[& rpor'roaA]tr,{ Lr paccql{raHbl Ha cl4crer,Ibr

c rrJrocnr{}r rroJreM Bper{ng. tlyucrnr.rrelbuocrE cBerorlprle}Iuor,i anuaparypbl, HaK

rrpaBI4Jro, Irr{Br(a, a na6rro4ae}r},re o6'bexTrr (auea4r,r, Tyr{aH}Iocltl{, r(oh,Ierbl I{ np.)
rrlreror MaJryro LII{reHcI,IBIIoctt. floatouy qe;necoo6pasl'Io paccql,lrarb rafiylo aep-
KaJlbr.ryro cl{creMy c IrJrocHr.{M rroJreN{ Bperrrr.s, noropafl rrr'IeJra 6r,r "uerxo4ocryrr-
uyrc $oHa;rr,Hylo tloBepxuocrr, rlpll tsr,Icoxofi cseroclane

Cylqecrnyroqr{e orrrr,rarecHr{e crrcrer,rbr rre yAoBJrerBopxror err,n'r tpe6oB,aHI4fltrI,

Ba r.rcr{JrroqeHr{el{ cr{creNrr,r IllnapqurunbAa - Bunne 17, 2lr, Horopa.s, o6.na;1aer'

Pne. l. Oltnsecxag cxerta crlcretrbr tra serr,Ipex 3epr{aJr

6oarrurnl'r Br.rHberl{poBarrr.IeNl oceBoro nyqna, a ee rIoJIe BpeHr,LrI TpyAHo BauII{TI4TE,
or flapaarlrrroro cBera, ,(pyrue r,IBBecrHrIe clrcreMbr [3] i.rueror p.sA lleAocrarl{oB,
oIparrr4arl4Balorqr,rx r{x rrpr'lMeHer{r.re: TpyArroAocTyrrHoe rroJroir{erlr4e u3o6pa}I{eHu.fl
ru6o racxpraBJreHHoe rroJre BpeHr4a. .(anee, cucreMbr r{B AByx Bepr{aJr r,rayrreHbl cpaB-
HI4TeIIbHO IIOJIIIO, l4 SAeCL TpyAHO OiIiuAaTL CylqeCTBOBaIII4.fI HOBLIX perueUr{fi.
Cucreltr r4B Tpex Bepr(aJr, HaH rrpaBr4Jro, o6raAaror rpyAfloAocryrrl{brM rIoJIo}He-
uuelr raao6palr{eHrr.fl BHyrpr,r cr.rcreMbr rn6o ono uaxoAr,rrc-fl I-Ia nyrrd flyqxa ryqeftr.
BxoAxn{ero B cr4creMy. floarolry qenecoo6paauo pacc},rorperE, crtcreMy, cocror{-
qyro rr3 xrerbrpex BepHaJr, Halpr4Nrep [peAcraBJreHHyro Ha p]4c. t. Ee rrnorrno pac-
cMarpr{Barb xan xou6uuaqr4ro AByx cr{creM - cr4creil,ru Eoyaua [4] - nepnrre'
ABa Bepr(aJra, r{ crrcreMr,r }taccerpena. Orparu.rrrr4Mcfi paccN,rorpellrnelt uara6onee
BaErrroro AJr.rr acrpoorrrr{r(r{ cryqa.fi - r(orAa npeAMer }raxoAr4rc.rl Ha 6ecHoHerr-
HOCTI{.

t. IlpeqnapureJrbnbrfi pacrrer crrcreuhr

Ha ueprou ararre npouaBogrJrocb rrpeABapr{TeJrbnoe- otrpegeireurle. trapauet=
poB ctrcreMbr B trpeAtroJrolr(eHtru, qro Bce uoBepxHocTu c{epr4secnue. flpu atou
uctroJrbBoBarcfi o6qeuaaectHblft rpa{uueorraft uetog [5] uocrpoeErr.E xofla JIy-
sefi. BraseHus paAuycoB nprrBrrBHbr tb t21 tsl 14, BosAymEblx trpoMe}fiyrr(oB
db dz,.ds rr BaArrero orpeafia s' HaxoArrJrr[ rryreM rrpo6 o yrreroM cJreAyroqux yc-
uosrfi:

L) rrruorueurre ycJroBrrft noppenquz Rpr{BuBEbr troJrff (ycuonrae Ilecqaarx):
12222^

-: - 

J- 

-=ll!
R 11 t.2' rg t4 --

2) guauerpbr Broporo !r rperbero BepRaJr He AoJrlr(Hbr trpeBbrrtrarb AtraMsrpa
BxoAuoro Bparrna (on conueqeH c trepBbrM Bepr(aJroM) 6oree rreM B 2-2,5 paaa
Bo uB6ex(aHtro BEaqursJrbHoro.yreiuueuun ra6apuror rr Beca cucreMbr; ;

tr59,



3) paauepu rperbero Bepr(aJra He AoJrlr{Hbr 6rrt, uarrruu, [ocnoJrbny Sona6-
Ha.s rroBepxHocrl pactroJlaraercs B I{enoCpeACrseHHOft 6luaOCru OT ero BeprtrU-
EbI I{ trpl{ BHaqIuITeJI[,HoM rIoJIe BpeHI,If uporaaofiIer SHaqrrTeJrbr{oe aftpaEr,rpoBa-
Erre sepr(aJra .nu6o uorpe6yercfl orBepcrr,re 6onruoro Ar.laMerpa n aeprane. flplr
raroM BoBHr{r(arcr rax}He rpyArrocrrl c aarqrarofi raao6pamerulfi or rrapaBrdruoro cBe-
'ra. floeroMy orrrl{MaJrbubrM pemeHr{eM .flBJr.Eercn tpv6taar{reJrbrroe paBerrcrBo
.AtraMerpoB 2-ro u 3-ro aepxan;

4) nepnutmr uepBoro Id serBeproro BepHaJr )fieJrareJrbuo pacrroJrolr(r4Tb p.rrAoM,
'c reM .rro6rr rdx MolItHo 6rrno naurnra{onars ua o4uofi BaroroBfie crenJra (n ouge
'aeprarr,uofi .ruuarr). ,(uaruerp 4-ro aeprara AoJr)r(eE 6rrm raxulr, uro6rr rre Bbr-
BBarb 6olruux rrorepb cpera rra snparrupoBautre;

5) {oxaunna.fl rroBepxuocrb AoJr}nHa 6rrrr Jrerxo Aocryrrua;
6) paccroaurre Me,fiAy BepnaJraMrd cJreAyer nrr6parr rax, qro6rr Busberupo-

3aE4e oceBoro tryqfia nyuefi ne 6ruo BHaquTeJrbEbrM E BbrtroJrH.f,Jrocb yCtorue 5.
B peaynbrare trpeABapr{reJrbHoro pacqera 6unz ru6paubr BapuaHrrr cucreM

,co cJreAyroqr{Mr,r uapaMerpaMu (paaueprr B AequMerpax) : Ni 7: rr: +2,0,
,r, : f3,3333, rs : -2,754; ra : -6,5, dr : -0,8, dz: fl,bL; ds :: -0.6, -s[ =: f0,879; Nlr 2: r, : *2,0, r, : f3,3333, 

-r, : -4,0, ta -: +125,6, dr : -0,8, dz: +1,52,, ds : -7,0, si : +0,8.

2. OronsareJrburrfi pacrrer

Oxonsareururrft pacuer tronyqeHubrx BapflauroB rrporaBoAzJrcfl a Buquc-
;ltrreJrb-rroM qerrrpe Cr,rir,r{epouoJrbcr(oro rocyrr{Bepcr{rera r,rlr. M. B. Opyuae
sa 9BM EC-1020 c rroMoqbro yuuBepcaJrbnoft onruuuadpyroqeft rporpilrurr,
.ocsosaHEoft Ha cAeplnuBaroqeM MeToAe HatrMerrbrrrux HBaAparoa, cocranneuuoft
I. M. Ilononrru. flpu ononqareJrbuoM pacrrere Buarreu[.fl paAtrycoB E ToJrquE
'ctrcreM He trBMerr.flJllrcb - 6panracr re E(e BHaqeHu.fl, qro n fiptr upeABapl,rreJrbEoM
pacqere, a TeM caMbrM He MeH.flJrucr ra6apurrr cr4creMbr u ee Buaqeuue BaAEero
orpeaxa (r. e. uonomeurae Soxatnnofi uonepxuocrr). B Hasecrne noppenquon-
EBIX trapaMerpoB nctroJrbaoBanlrcr noa{$uqrreu1br Ct: e? - { (a4ecr e - snc-
,qenrprrcr,rrer troBepxuocru), xoa{Suqueur Eo, A : l, B : llr a G : 0 s ypaB-
HeEr{rr upo{ulr uoBepxnocrrr

,+ +"'-*v' -*o^ - +*:0; i-1,2, 3, 4.

.Peayrrrarrr pacqeroB Aaubr B ra6n. 1; s' - aaguuft orpesox, r. e. paccroflrrtre or
Bepru,rHbr verneproft uoBepxuocrrr Ao roqnu rrepeceqeulln {onanrnoft norepx-
ruocrr4 c otrTrrqec(ofi ocnro. flepnrre ABe crrcreMlr r{Meror nuerunrafi {onyc; a6ep-
paqfiu ruuusuoft cr{creMbr Aarbr Ha puc. 2.

Ta6uuqa I
rr:*2,0 gn, rz:* 3,333 grr, dr:- 0,8 gu, dz:*1,52 gt:r; A:1

T

2
J
4

I
2
3
4

-2,754
-2,754
-4,0
-3,25

+2,018374
+1 ,900553
+0,2732355
-0,795522

-6o5
-6 ,5

+1,25,61
+96,9

+0,879488
+0,87947
+0,8
+0,698

--1 ,0
-1,00,0

0,0

-3,14586
-L ,71334

-1",779567
-2,894656

-0,6
-0,6
-1 ,0

-0 ,8

-0, 5060533

-0 ,81045

-0, 62049506

-0, 79966958

+0,98798
-1,00,0

0'0

-0 ,018

-0 ,018

-0, 084

-0 ,7195

,D
,5,

J\9 ?3 S Cr
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mrfi/,f

Plrc. 2.- A6eppaqr.Ifl cl{creMn N I lra ra6u. I
o - crlcpu.recnan a6eppaqlrn, 5 - Mepuluorarluafl, b - cart{TTaJrbllal

3. Pac.rer BrrHberrrpoBaurr.fl oceBolo lyqxa

Brarrr,erlrpoBaHr,re AJr.E oceBoro rtyqxa onpeAeJr.rrJrocb rro paBpa6orauuofi nalrr,r
r{eToAr.rxe. JIyu, op4nuara roar}ir.r rrepeceqeHu-fI r{oToporo c [epBoft rroBepxHocTbro
Drl2 : hl(crr. prrc. 3) , orpaEiaerc.rr B roarxy c opAr4Harofi h:r. L4z [6] raueem

hh+r: h6 - cl1;uxay, L{r+r: llt+rlSt+ti

lpLrpaBHIIBaeM Bblpa;+ieHl{-fl A"rI-E U,:

u2:(D112 - h.)ldti u2:l2rf s",

rAe ,1 - Ar{arferp rrepBofi IroBepxrlocrlll.

Ilpeo6pasoearrr'rr{, fiolo6nl;e onucarrrroNry, Aaror Bbrpa]r{eHr{-rl AJrfI

,-DttLo_-'2

,D,
z

) hs:+
S2S3S4

sgse

(di + s,, (d, + s, '
(1)dr* sz

(dr* sr) (d, * sa) (da * sc)'

r1e nk - rronaaareJrr rrpeJroMlreHrr.E cpeAbl ilrelr{Ay k-fi. n (lt + t)-ft lroBepxuo-
crrrNrrr; rr. - paAr{yc HpI4BI{3rIr,I k-ft uonepxHocrr4; dr - paccro.EHr4e Me}I{[y Bep-
rrrr{HaMr4 k-ft v (k + l)-ir lroBepx}rocreft; B lraIIIeM cryqae s1 '-> oo; sif norysaeM
r,r3 OopMyr AJIfl IrapaHouarbHoro Jlyqa:

ntt+ti sk+r : si, - drri k - lt 2, 3, 4; nv: -f l'I I nk+r- nk

r, I tr'

.(anee r{q,eN{ opArruary ryqa, noropr,rft uocJle orpailteul,Irl or rlepBoft noBepx-
rrocrrr trorraAaer r{a Hr,r}r{Hr,rfiHorreq Broporo Bepr{aJra. Opgrauara roqr(I{ nepece-
qer.rr{fi ero o trepBoft rroBepxr.rocrblo D1l2r, T\e fi - ]rerrauecrr{a.s uocro.srrra-rl,
a opAr4r{ara rosHr'r IlepeceqeHr.l.E co Bropofi rloBepxHocrrwhi : Drl2 (cu. pr4c. {).

*+],
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llocre lrecJrolrrHbrx upeo6pa aona nrrii non yva err

r : s2l(d1 ! s2). (2)
Sror nyu fiorraAaer Ha qertsepryro rroBepxHocrr, B Toq^y c op4rarrarofi

U _ D, s3s4
,l .: 2 @. -f s3) (d3 f sr)

_ IIpe4no;rolr{r4r{, B nepBorr npr.r6;rrririenr4r4, q,ro r{alrtr{
flroulaTlr r{pyroBoro HoJrbrla

S:n((Dtlz),-hr"r).

(3)

noBepxHocrz - cdreprr.

(41

I p 
" l{_e p. B- czcle^ryg J\!^1 (cu. ra6r. 1) s,: : 1,8;s, : 20,gg; .(a : -081b,;Dr:0,7 gw; S :0,266 (S - ',rorrlaAb 

np)rroBoro oo.ourlo), 
'pi6orae.r 

0,6ii
Iepnoii noBepxrrocrr4; qerBepraa nonepxuoc;ri,: hEt : O,BI;'ltn,r-: O,l7; eclu
Da : 0,7 Ar{, ro pa6oraer npu6rnararimno 0,{ .ro-rir,o.

4. Pac.rer BlrHberr.rpoBaurr.E Halr(.rorrHoro flyqxa
B Mepr{Alrouatbtror"t fi.rroc(ocTr{

Ec.;ru rreprzAr4olraJrr,r{a.rr RpuBa.rI, olpeAe.rrsroqaa rpoprry I nonepxnocrr4, Ba-
AaHa c roMorqbro AeHaproBhrx noopAr4rrar ypaBtreHr4eNr r : I (y), ro [7]

tg rPr : drrldYr.

Paccuorpzrt {yy^1r ua4arcqra^fi rr_o{ yrJrou ul Ha trepByro rroBepxHocrr, B rorrny
c opAr4Haronr Drlz (cu. puc. B). I{s rpeyro.uirru*a &By unre"on tr: f_u, _ rp,
AJrfl BepnaJra ii : -it u yrol u', : ut * ir -- ir. Orpesox sl nio.uvuaerca ui
paBer{cTBa

D,sr:rr+ictguy (S,)

Il..nonepxnocrb: uz: ul; sz: si- cL. ,Ec.rrz uep,Ar,rolraJrr,Hyro ftprrByro
nropofi rroBepxHocTra Moir{Ho BaAarb B AeHaproBbrx RoopAr,rHarax ypaBHeHr,reN,rr : F (a), ro Lg tpr: drrldyr,- Irbr rroBrop.rrelr cBor,r paccyr,ge"ro.'trIa puc. 3
MbI Bt4AI4r,I, STO

U'z / D, - \
,.-r, -lgzt2, uz:lgur(rrl-f.tgu2-d1 --x.) ,

12: rp, * uz, sz: rz * yzctgll2- r, { ctg u3 21 (b,)

x (ts rr(r, + !"tgtt2- ct1- r,)) .

Aua.norzqqbre paccyr+il,errutt ilaror BBrpa,ier{r{rr Anrr ol]rr.rHar'r roqr{r, naAeHras
Jlyrra Ha qerBepTyro rroBepxHocrB

ur,r: tg u4(hf ctg aa' tg ru, (r': * crg us.tg u2(., * * ctg u2- ar_ *r) -
-dz-*r)-ar-rn),

fAe

tt'2: - ur * Zqu u,s:yr- 2cpr * 2gz, tL4: - ur * Zcpr- Zrp, * Zrpr,
u6 : uL - 2q, * 2qz _ Zrp, * Zqn. (6)

Pacorrrorprau laJree rryu2, RoTopbrfr traAaer Ha trepByrc troBepxgoorb B Torrny
c opAulraroft Drl2x (rAe x - HezaBecrga.s trocro.Erra") rr orpalltaerc.E rra Bro-
pyro troBepxEocrbro B ToqFy c op4unatofi )t, - Taa M6r otrpeAeJrlrM Er4rr(HroK>
rpauurly nropoft nonepxuobrn. lla puc. B urr aupurvr, uro

TTa+,; - Lgrq'

(5)

(7',)

4.62



Az Xz Ez At rl

?sc. 3. Oupegenerne BurrrerIrpoBarun B ctrcreMe

:rAe

q:l (At) II Xz: F (Yz),

sr=rr* !crgur,
ornyAa uoilyqtrM

Yz=tsul(* *rui* r, + il- x,) .

C;re4yr [6], uuurert

lsz- F (Yr)l tg uz-Yz:0.
Ilycrr, DrlZt< : UL u h : I (yr), ror71a

s, - rr: Ut ctg ur, LL2: - u1 ! Zry, r 4e tg cp1: dl f d,Ar - U' .

Mu uoryuunlr 4raS{eper{r{r4arrbr{oe ypaBrreHr.re repBoro nop.trAr(a nropoft crerleHrr
OTIIOCI,ITeJIIttO y':

y''(- rrtg3ul f tg3zz1(C1* Xr) *Yr) 1-2y'(- 11{ rfi*-Xr-Yr.tT3zr..)*
* yr * 4'tg3u1- tg3rr.1(cfu! X2)-Yz:g. (B)

B ta6n.2 gaw peayJrbrar qrdcJrer{Horo peruerrr{rl ypaBlre}Il4.fl (8). B nepBoM
cron6qe AaHbr BHaqerrtrtfl u,L1 Bo BTopoM - Ut, uB r{orollLix fiapaMerpbr ryua 2
coo?BercrByror cror6qy 3, Y, - rperufi cron6eq; B qerBeprolr [pr4BeAeHbr
Buaqenrz.fl urorqa4eft pa6orarorleft nooepxuoc'rrr S,.n.,r, B rrflToM, S, urr Br{AI{M,
Har(afl qacTr, rtoBepxHocrr{ pa6o:raer, B I[ecroN{ cror6qe nplzBeAeH},r Buarreuu.fl 2(.

Ta6.nnqa 2

s*p.n

I
I
I

'.-l..---.-..--\- \_
\=.-). \-=-
/n D}s- A-

(7',)

(7)

0 ,39
0,43
0,47

0,21
0, t3
0,06

0,s4
0,34
0,16

6'4

I

Ut AL s x

620
840

0,236
0,283
0, 321

r,ttg
1,235
1 ,09



f{rx nroporo nyqn },ro?riHo noBropr,rrb re irie i)accy;ri;(err[r], qro rr AJrfl neIrBD-
ro, u [oJryqlrTb Br,rpairteHlr.fr lJr.fr a4,t, B r{oTol]oe Bxo;lrrr yI; a ]roirirro ornpaB-
Jrt{Tr,c.fI u oT Y 21a I{}Ielrlro

/ / /D, - _.\
lJ r.z: lg aa (r3 * ctg rrr. tg ru3 trlz f ctg r.r3. lg rr1 (? .,S r11 -l 11 - dL * X,

,\
-d2-*r)-dr-{r):

IAE

4 : | (A), X, : F (Yr), ilB - O (Us), 14 - x (A+).

Pacqetrr ilol{aBa.rftr{, rITo B JIyaIax, rallaJr.IIe.TILIILIx ocI,I, tacno.Ilbayerca 0,fig
rlaAarolr{elo rloToI{a, a B IIaI{iroultr,rx ua6trO4aeTC.rr aaBr.Icrrtrocrrr ErrrrbeTr4l)oBar{r4.g
or yrJra HaHJrorra zr1 (cu. m6t.2) tr{ cocraB"r.set:0,-o4 roror{it ;\Jttr L\-=3'ra 0,16
fIOTOI{a AIIrt Ut : Bo40', rIrO AOnyCTI4llo.

An'rop rny6oxo 6larogapen f . M. Ilouonl, Ba npe/(ocraBlerrrre nllorpalirrbr
u B. It. Ilpoxotfsery Ba nl]ocrroril crarbr4 r,r uerrr{rre yr{aaarrr4rr.

,{ena6pr, 1981 r.
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TESITCbI IOI(JTAAOB, ITPOqIITAIIII6IX HA COBEtrIAHI{II
(coBPEMElIHbrE METOnbr rrOBSIIrrEHr4fl SOOEI(Tr{BHOCTr4

A CTPO OI{3I4IIECT(O}T CBETOTIPUEMHOfi A IITIA PATYPBIU

COBPEMEIIIIbIE YCIII]XI4 I,I AO @EI(TI{BIIOCTB
IIP.fl MOIO OOTOTPAOIIPOBAHI{fl B ACTPOHOMI,IIT

tr{. }I. Epeiigo

3a nocrenrrne rol(br coaAaHrrr uonne (rorolrareprrarri pa3r.rbrx rr{nor}, paspa6oralrrr a{Ser-
TnBHLIe MeroAr,I I{x rllnepcercu6unuaaqtru, ycoBeplxeucrBoBarrbl ilreroAr,r ra.ru6ponxrr acrporle-
rarrrBoB, Texrrrftrr ilporrBJreurr-fl, paapa6oranr,r paaJrrrqrrbrc cnoco6rt rroBrrrrlreurrrr zn{opuaurr-
rrocrr,r acrpof ororpaorir.

,{nx perucrpaqur o6r,eHroB lrplr Blraqr4TeJiblroM orrroilrelrrrrr cnrtrar/uryn rra nxoge neo6-
xoAI4MO ytseJII{qI{BaTr, SyBCTSLITeIr,HOCII, {OtOrrrateprraJia, OCO60EITO Irprr AJrIrTeJrbHLrX BLrAep}R-

rax. CoorsercrDerrflo arolry 6r,ur co3Aarr prrA HoB]rx, oco6o uyrcrnurcJrbrrrix rforouarepranor
fiar( aa py6elroM, Tan rr r] Conercnou Coroae. flpr perucrpa(rrrr l\{aJronorrrpacrrrbrx o6tenros
oco6euno Balr{Eoe Brraqerrre nplro6peraer Ire qyBcrBlrreJrluocrl {oronrarepuaJra, a ero cfloco6-
uoct o6napyx{rrBarr, c"na6r,re aBeBAr,r ua {one ne6a, B cBflBr{ c oruu 6rr;rn paapa6otaurr norr,te
rlorouarepr.raJrr,r, orJrrqaroqr.recl uaroii Beplrrrcrocrr,ro r 6orb[r[M xoarf{uqueuroM r{oHrpacr-
uoctlr. B CIIIA 6r,r.nn Br,rlyil{eHrJ rr.[acrr{Hr{r{ I(oda]< III aJ, r(oropr,re rrprl (noJr]roM ar(clo]Irl-
poBaHr,r[) (r. e. npu Aocrr.riHe]rrrrr rrJrorrrocrrr [osepHeHr.rfl {oua 1,0-1,3) noryt Aarb Bbll{rprixr
n 1,5 en. Berr,rqflHr,r no cpaBfieHrrro c rrJracrr,rur{aMu Kodair 103 aO. Tanoi:l xie a$$cxT lalor }Io-
Bbre rrauxpoMarrqec(ue rrJracruHr{r{ Kodal< III aF. B CCCP I{aaFItr4tr4Text}oronpoerr paapa6o-
TaJr acrporroMlrqecxlre $oron.nenrlr cepur'r PfI,6,[[gnr,re no cnoicrnau K IlJracrrrrrxarvr III aJ

r III aF.

,[na oqeunr.r cnoco6nocur Soromatepr.raJra portrcrpr.rporarr, c.na6r,re BBeaAr,r fia $oue lre6a

u llyrxorcnoi,i o6cepraroputr 6srrr paapa6oran fla6oparoprrbrrt uero4 0e HoilflqecrBeunoii oqen-
I{rr BeJrr{qr.rrroft P:lg(E6onl Esul, rge Eqro, I Err- ocBeilIeHHocrr'r, co3AaBaeMbre coorBer-
crBellrro {onou ne6a lt carroir c;na6ofi rra Baperrrcrpr.rpoBarrrrbrx anea;i. flpr rroMorqrr acrpocofi-
clrror{erpa 6r,rnu uayueurr {axropr,r, trJrl{flrcql{e na P. B qacrrrocrr.r, ttofiaaauo, qro ArrI Mare'
pr.raJroB paanoii qyBcTBr.rrerr,Hocrr.r rrer rri.rxaxoft (oppeJrfiqrrrr ryre)r{Ay P II xnaHronoii ar]rlentllu-
Hocrbro AerenrrrpoBarrux DQE.

Menroaepuucrlre rl Ro]irpacrnr.re drorouarcpr.raJrLr c 6o.nr,nrr.rlr P rruelor, ttax npaBl{Jro, rle

oqeur, 6onruyrc qyBcrBlrreJrblrocrb, BCJreAcrBr.re qero BbrAepH{ra, neo6xogur{afl fiprr Ha6,nroge-

HLIfix gllfl (rroJrl{oro)) gRcrIoHIIpoBarrurr, Nro}r{er or{aaarrrctr cJrlrrrrxoM 6o.rslrori Ir rrpaxTrrqecrtr,t
IrelprreMJreMor,l. flootouy paapa6oraur,r a{{enurnlrrre MeroArrr runepceucu6uJrrraai{I4lr orl{x NIa-

TepI{aJroB: rrporpeBarrr{e {oronnacrnlron e atlroc(fepe a3ora B Teqe]rrre rrecr(oJrr,Hl{x qacoB rlpu
reMrleparype 65-70" C, nporpeeaune n aruocoepe BoAopoAa. Bce arir cnoco6br o6ecnecrsaror
yBeJILItrelIIre qyBcrBr4TeJrrrHocrrr rrJracrr'rrror Kodak III aJ u rrecroJrbr(o paa. Cornacno peByJrL-
tatalt pa6orr,r, [poBeAeuuort r flynHoncxoi,r o6ccpnaroprrrr, [porpeBaHne arrrx rrJ]acrr{Hor( rla
BOsAyXe Tar{}fie [pLrBOAIIT R yBerflqeHr.rro rrx qyBcrl]rrTeJrr)rrocrrr, oA]raRo Aaer MeHee aocnpol,I3-
BoArrMLre peayJrr,Tarr,r Ir BbrBrrBaer 6onrruyro rrJrorrrocrt, ByaJlrr.

,(ocruruyrlr 6onrnrue ycnexrr B paaBrrrr.rrr MeroAoB yneJrrrqeHr{fl nu{opuaurnrrocrr{ acrpo-

{otorpafrlrfr. C nouoqsro oco6oro cnoco6a rpoflBJrerrrla Irprr Honr,rpoBaurrlr acrpolrerarrrBoB ncA-
qepRUBaIOTCfl MeJII([e AOTaJIU nO CpaBIIOHI{IO C RpyIIII}IMI4, a 'Ialtme oAHOBpOMOIIIIO Bl,]AeJIflIOTCfl

AeraJrrr B cBelrlrbrx rr B oqeHr, relrrrbrx qacr-sx o6'r,enra (cnoco6 pa3tsr'rr Xijruepou na Tayrelr-
6yprcroii o6cepraropnr n I,[P, o]r ycnerxHo rrpr{Merrrrercfl n flyrxoncxoii, o6cepnatopuu).
Cxognrrfi peayJrbrar Aocrlrraerc.E rrplrMeneulrerr nprr KonlrpoBarrl4rr acrpouerarrrBoB Tar( HaBLr-

saeMorl <nepeaxor,i r{acrrr}) (pa6orrr Manr.rua u Ancrparulr).
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oE a (D (D EI(TUBHOCTI,T IIIIIEPCB HCI4 EI,I JI I4 3AIII4I,I
(DoTorpAou rrECft trx MATEpr.rAJroB AJrf ACTPOTTOMT{I{

O. [. floxyuaera

Itluepceucu6lrJrllaaqlrx acrpoHoMtrqecnux (pororrareprraJroB rtrtrpofto paoflpocrparreua rr
IrepeA(o fipeAycMarprrBaercff y]fi e rrprr r[aroroB Jrerr[u o]ryJrrcufi .

B Sotoira6oparopl{n IAI4U [poBeAeubr rrccJre[oBarrrrff rroBr,r[reur{fi qyBcrBnrelbuocrtr
uarpeBoM acrpouoMrqecaux trrrenon A-500H u A-600H (ttaaHll?ITex$oroupoert). O6paaqu
B6rAepr(zBaJllrcb rIpE TeMtreparype 60o C s reqeEue pa3JrIIqIIoro BpeMeHa. Marcuuanr,uoe yne-
JrlrqeHue rlJrBcrBrrreJlr,Eocut uafrAeuo trpfi HarpeBe B reqeHrre 6 v, flpone4erra [poBepr(a BaBrrc[-
tvtoctu e{{erta rufiepceucl{6urnaaqun or BpeMenrr xpaHerrr{rr, tr BbrflBJlerra trarleuxeMocrl rrr.
uepcencz6rnlrauporauroft qyBcrBlrreJrbrrocrtr: BeJrlrqrrHa ee yMerrbrrraercfi c yBefirrerrrreM AJrr(-
TeJIBrrocrIr xpalreurla rlJrerrrtrt Ao DxcrrontrpoBarr[fi. ]Icc,ne4oaarr,r rrrlrepBaJrbr BpeMeHtr or 2 s.

AO AByX rreAeJrl,.

llayua.nacr rr,rnepceucu6nJrtrBarlufl rrJracrrruon Kodal< III aJ narpeBarrrreM, BbrAepx(rrBa-
nueM s Bar(yyMe, B ToRe raaoo6paauoro aBora u rrplr paarfiqnoft nou6uuaq[r fiepes[creunr,rx
cnoco6os. Jlyurure peayJrbrarbr rroftaaaJr rrarpeB B reqelrue 4-6,Lnpu ?:60 -+ 70o C B rrprr-
cyrcrBlru clrJrlrRareJlfi. Hart4eno pa3JIuqIIe e{{entl.rnnocrr{ Toro ,rJrrr Apyroro MeroAa AJrE rrJra-
crlruon paaHbrx rroMepoB euy.nrcufi. Anaroruquo roMy, r(an ero ralt4euo AJrff rrJreuxrt A-500H
u A-600H, BIJfiBJrEercfl rlaAerrre a{{exra rrnepcencra6uJrrraaqlrfi co BpeMerreM Me]r(Ay onourra-
HneM Irpoqecca rl{flepcexcu1nttwaa4nu tr axcrrourrpoBaureu {otomareptraJra. 0ro ruleuue 4olr-
iltuo yqtrTrlBarsca na6.nrogareJr.rrMrr rrprl rroflyqeur{n cHtrMnoB grr {orouetpfipoBa]rufi,

HOBI,I}I METOA OOTOMETPI,IPOBAHI,Ifl HBIATI,IBOB

IO. C. NIyaa,nercrrrfi, 3. B. Itau;lparuon

IIpeTl.rrotrtott rtour,rii l,reto4 (rorollcrprrpoBanrrrI ]rerarrlloB, rrprr noroponr r'r.l]repflercn ]re
TOJILftO ItJIOTIIOCTI IIOqepHeHIIfl aNtyJILCIIII, IIO II llCiIIltIIItIa paCCeattIIOI'O IITIIII iHe yrIaCTI{OM

ENIy!'ILCI,III cBcra. (I)oroMcTprr.rccriflii orri.rrrrl{: oitpc1e,'rflrotrlrrii lrepy aficrror]rlqr.rr.I Herarr'Itsa, yqu-
T[rBaer o4lloBpeuoruo rr,'rorr]ocrr) lr ,rrolaplr(ru pacceflrrrroro csera, 3ro [or]BoJrfler pacrxr.rprrrb

Ar{aIIa3orI I,tBr'rep.scrrr,ix ocrJoqe}ruocreii n o5,,racrr, rrollo/\ep,+ielr, qro DrtBrrlaJrclrrrro yReJrrrrieHrrro
rryncrnr.rrcJrrrrroclrr r[orolrarcpr.ra jra. B l Iy"trnoncnoii o6copgaroprrrr oTtcrreptrMcrrra!'rbHo ycra-
rIoBJIeIto, q'I'o BblItl'pl,r]tI B q)rBcrB]rrre"rtlllocrl[ 4ocrr.tpael' 1,5 3 pna u llaBllcll\rocrlr or rIIrIa
{rotoruy",r r,c rr r'r.

oIrbIT IICCJIBAOBAHI,Ifi I,I [ptr]IDr{EHtrrfl O 0y
B o oTo3.[ EI(T pI{ g ECHOII ACT t,OM ET p Ir II BIIA I,I M O tO [I{AIrA3OH..\

P. trI. I{a,rrrrrrc

tr4anaraercr ollt,rr IlccJreAolarttrii rr rrprr]\rerrcrnrrr rJ acrpo0ororrerpnn r[oroyrrrrolrrrreleii
OAy-79 n rDDY-106. Cpanuennc Lrlrrclpa.rr6Hrr.\ ]rcroAoB pelrrcrlraqr,rrr rr Nrerol[or] cvera (ro-
TorroB rloItaBaJio Ircocrropr.rr{r,rc rrperriryrqecrBa rroc.rrc/prero: 1) ]lctrrcrparltlfi r{aai/loto (totorra
c oALIHar{ouLrr{ Becorr; 2) noauo;rinoc'r, arrrJrrrry;lrroii TlrrcrtprrurrrrarUrrr Brnro/(rrLr\ rr[nr]'Jrt,coB
OOy; 3) rollrlilieurre rpe6olaunl ri rrcrorllrrfiafr rrrrraHrrri n i)rrurrcrprrpytorqci.i arnrapatypc;
4) vyrcrrltre,rlbllocrl i{ ToI{axI yresnrr; 5) loa,rro;rirrocrb lroirlanJrenrrrr rronrroii' rr orrrrr.recnorl o6-
parrloli cnltalt; 6) BoBMoir{rlocrr, [prrrtelre]rrrrr rDDV ll",rx rrcc,rre/{oBalrrrfl crarrrcrr.rurr r}oronoR rr
6r,tcrponporenaloulllx rrpoqeccoB; 7) nrr.rpono4rralraBorrrrocrLl B) ancu"ryararprorlrr,rc y4o6crua
II AP.

FIa octroue reopcrlrqecxoro paccriorpculrrr (DDV rtan npco6ptulotsareJrrr crarr.rcrrlqccnoro
ctrtuaJra rlpc/{"uoil{crIa cr.rcrelra IIal)t\rerpon r{ \apar{Tepr.rcrr'rn crlcrrlr'IHa c[ororron: HBaIIToT]arI
ar[(rcnri,rulrocrr, cqora q", (L), ],rrrrerrcrrBrrocrh rc]rrroBoro cr'rura"ual ri, (lo), tcrar[c[nqnerrrr,r
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trelyaccoHoBocrll AJrfl cBeToBoro 1(r* r.r telllrororo 1fr,, curllaJron, rrepTBoe BpeMfi T; r yc,,ronuli

encnepr.rilreHTa: rrnrclrcrrBlrocrl perlrcrpl{pyelroro cl{rrraJla ,rf;, ,trrrarcr'rolrocrt $ona ,$o* rPe-

lvrfi rraMepeHrr fi T. l-Ia ocHoBe grr.rx EaparlerpoB I{ xaparTepr'rcrrrn paapa6orau uu$opntaqnonuui
Hpurepurt orlern[ KaqecrBa cqerqrlxa $otouon.

tr{srolneubr ocrroBrrr,re peByrrrrrarr,r rr rbrBoAIJ ra6opatopunx rlccJieAoBaHr.rii oro;ro 200So-
royMuolr{r4rcJrefi'@EV-79 r @3V-106: 1) 95% (DOY o6;raAaror xopomo BbIpa}r(eHHbIM nrraro Ha

cqerrrbrxxapar{reprrcrr.rnaxArrfl r?cc Har{rror{o*r2-50/o na1008,2) oxono 10% (D3y o6ua4aror:

n, ( t0 - 29 vwrtlc npu l0: 20o C (ycranoBJreHo rroJrr.roe (BBrMopax{rrBaHr,re) repMooMlrccfloll-

rorl cocrasrsloqei.i nplr l0: -10o -- 0'C),3) q", (I: 545 uru) : 5 -:- 80/6, reuneparyprluii
noarfSnrlueur cnextpa.rrsrrort qyBorBlrrerllrHocln 

-0,040/o/'C (gnx I: 360 -:- 660 uru), 4) l,rrx
6orbrunucrsa (DDY, pa6otaron{I{x Ea rIJIaro cqeruofi xapantepuctuttl'I, r(r., Il 1(rrr 6,nuaHn 1,1.

O6cyrxgarorca ocrroBrrbre rpe6onanun fi perrrcrprrpyrcqet alnaparype riplr rprIMeHeHuIr
r{eroAa cuera {ororrou, Ir IraJro?r(eur,r flocJre1rllre anlaparypHbre pelre]Irln, Br,IrIoJIIreHIrbre s B[rL'-
Hroccxoii AO. f{lrualrr.rsecxuri ArrarraaoH paapa6orarrrrrrrx crrerqrlroB rpotouoa -- oltoJro 16m.

flpeg"naraerc.a r{eroArrr{a TIBNIepeHI{.s lr yrrera xleprBoro Bperre]rtr T.

OTITIIMAJIbHbIIT CIdIITES
I,I H (D O P M A II II O H E O - Id 3 M E P rI T E JI L H O lI C I{ CT D M bI

AJIfl ACTPOOIIsIIAIECKIIX IICCJIEAOBAHITItr

JI. B. IpaHuIlnrrii, A. E. Eynau, B. tr{. Eorganor

B ftprrlrcnoft acrpotluar'ruecxorYr o6cepnaropur paapa6oraH r'r axcllJryarrrpyercrr rI.ErrIRa-

Ha.rr,ur,rft cnefirpo{oroMerp AJrrr r4ccJreAoBarrrl,a cflefirpoB BBeBA Ir Apyrrdx acrpo$raanvecxl'Ix
o6r,eHTos, Ou ycranon.rren rra 

"eJiecxone 
A3T-8 c AUaMerpoM rJraBlroro BepxaJra 70 cu u otuo-

cr.rreJrBrrbrM orBepcrr{eM I : 16. Bxoguor,l uqem,ro crrenrpo*oroMerpa tlBJrflerc.fl npyrrafl gua$par-
ilra, Ho SaHruvecnra ((BxoArrafl trIeJrrr)) - aro-Sor{aJrbrroe uao6paxeulle BBeBAr,r. Topou4a.nr,uax
gn{panqnouras pelrerr{a (1200 rrtp/uu) ycrauou;reua IrerroABLIE{Ho, rr,IxoAHr,re nleJrr{ It pac-

rroJroE(elrHr,re aa ulrMr,r (DDV 3arperrJrerrbr rra Haperne, r(oropym uraroBlll'r lBurareJlr, [epeMerlaer
rro Rpyry Poy:ranga. IIpu aron fiepertpr,rBarorc.E rrerr,rpe Arrarraaoua AJrI{H BoJrH ot 3100 A i1o

8640 A. flqrbtii (DoV perr.rcrprpyer u3ryr{eHrre B rryJreBoNr DoprrAHe peilrerRrr. Muultrraa;[,nr,Irl
mar [epeMerqeHr.rfi [o crrenrpy 0,14 A. Peructpr.rpyroqafi qacrl] cnerrpo$otouerpa pa6oraer
B pcxrr{Me cuera {orolroB c (r!reprBbrr{)) BpeMeueilr ( 50 r'rc. AsroMarr.recxoe ynpaBJleHue cxh-
Hr{poBaHr.reM r,r perr{crpaqrrr AaH}rrtrx lra qlrrlponeuarr, r,r nep{one}ITy ocyqecrBJrflerc-E crlcre-
nori c ucnorssoBar{rreM oplar.rirsarlr.rorrHoro aBrorlrara <I{orcyn 253t>. [rlx oneparrarnoll rpa![u-
qecxoft per[c?paqrrrr rl r(ouTpo,rrfl cJry]firlr car{onrrceq I{ClI-4 lr qacroroMep rI3-35, r(oropble rroA-

Hrroqalorcfi rro )r(eJIaHIrIo oneparopa H oArroMy rrs rl.rrrrl r(aHaJroB. ,{r-a aanucu oAlroro cRaIIa

BBeBAr,r B yxasarr[or'r Ar.rarraBorre AJrr{HBoJrH c paapc]xelrrreu 18 [A rpe6yerca 1{,6 uuu. C no-
rr{olrlbro sroro npu6opa [poBeAeHbr na6,rro;1elrr'ra Eec(oJrbr{r.rx Aecflr}rots o6'sexron or 4 ao lzrn.

CHOPOCTIIAfi OOTOMETPI{fl

1'. H. Anencees

Cnopocruar {orolrerprr, fiar qacrb o6n1eft ea4aurr araJrrraa r4aryqeuua BBeBA, trpeAbsB-

urer cuequ$uqecrtre rpe6oBaurfl r( trpIrMeHfleMDrM cBerorrprreMlrtrKaM, pertrcrprpyrculeft atr[a-
pqrype u K MeroArrne zauepeuuft. Coneprrenno rreAotrycruMo rrprrMerreurre Rlraccuqecxux Mero-

4on.{oronerprrtr [epeMeuubrx BBeBA npr 6rrcrprrx traMerretI{ffx Meuee lrecr{oJrr,rux ceryn4. fle-
cra6urr,uocm arruoc(feprr Ee troBBoJrET tro;ryqraTb EaAerr(]rbre peayJrr,TarLr. ,{,aa raccre4orauraa
6rrcrpoft trepeMerrrrocrr{ ueo6xoguMo trpuMeuffTb crarrrcrrrqecntre MeroAr,r aEaJrIrBa nperteunrix
pfAoB, ctreqtraJrbEyro pertrcTptrpyrcqy$ atrtraparypy I{ Bblqtrcfitrreilr,Eble MaIunHbI

Aunaparypnafi qacrb MeroAa AoJrrrtua orBeqarr, cJreAyroqtrM tpe6oranuau: 1) 6ourmoft
nsaurosbrft BHxoA cBerorrpueMnur(a; 2) nrrcoxoe 6ucrpo4eftctore rpanra perr.rcrpaquu; 3) cra-
6r.rrnocrs npeneuu6ft AnarpaMMbr; 4) naruuue B ctrcreMe eBM,
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Ho gai'ne rro.rluoe yAoBJlerBopeune Bcex arlrx rpe6olar.ir'rir ue o6ecfieqflsaer a${enrlrnrocru
nccleAouaur'rii, ec.trt ua6troAerIlltl He 6y4yt npe4napsrb ocHoBareJrblroe }rareNrarr.rqecHoe rrJra-
Ir l{poBarrrre r,r nrr6op BlrqffcJrflTerblroro aJrroptrr]ra.

lfpauu.rrsno nr,t6pauur,rft u rpaMorro Barrporpalrlrirponannrui MareMarfiqecftl.rfi uerog aua-
luaa o6ecuerilrr oclroDrlr,re tronaaareJrr.r cxopocuroii rforolrerpun: 1) npeueun6e pa3perfietr{e;
2) 4uauaoou [epIIoAoB; 3) touuoctr (gocronepuocm); 4) uyocrnrrrerrbnocrb; 5) ycroiiulmoc"r pe-
syJrbTaToB tro oTlro[reHr4ro It MeTeoycJroBrrflM r.r alnapaTypHbrNr rroMexaM.

Ilpultepolr peaJIIIBaqlrlr rafioro rroAxoAa x upo6,relre rrB,rrfiercfi arrlaparypuo-aJrroprrrur4-
qecnuft ltoNlrlr'Iefic <Cnopoctnax Soroltetplra>, coa4arrirrii n Crequa;ruroi,i acrpofuauqecxoi
o6cepnatopulr AI{ CCCP. B xaqecr:se cBerolrpler'rrrrix ycrpoiicru [pr,rNreteubr a,rexrpo{orouer-
pr,I <<Ilaponoar (gnr te;recnona <Idefic-600>) u <E{up> (gra ETA). frl6xan arrer(rpr{lrecfiafl crpyx-
Typa rIoBBoJIner JIerHo rlepexoAlrrb c oAlroro reJrec(ora Ha 4pyroii r.rJrrr rrcrroJrraoBarb r,rx oArro-
BpeMerruo, IranalJrrrBarb Ir oAuotspeMeHno o6pa6arrrnarrr r,raccrrBr,I (fipr.rBbrx 6;recna> ra o4uori
ufifr. Ea Apyroii 3BM. Paasfitoe MareMarl4qec(oo o6ecne.reHlre r.r y4o6nue Ar.raJrot'oBhre cpeAcrBa
rloSBoJlfiror rIoJIyt11116 r.raAeTr{Hble Aar'rHr,re o fieperrenrrocrlr lra6nrcgaelroro o6renta y]r{e B rrpo-
qecce IranoIIJIelIrIfl AarrELIx. floc,ue,rlyrorqax no4po6uaa o6pa6orna rro3BoJrfler BhrfiBJrfi?b Torr-
nlte oco6euHocrrI"[opeMeHHocrrr rr oIIpeAeJrrrer cpeAHecrarr.Icr[qecnr,re I1apaNrerpr,I IIepeMerrHocrlr
6;recxa.

I{arr uonaaa"rr lruoro.netrutft orrbrr BnctrJryarartrrrr.r noNrrr,reHCa, rl}reu}ro fiprr rar(or,r BCecropoH-
HeM rloAxoAe It saAaqe nar.r6oree ar!{eHurerro r{crroJrbByercfi ra r.ru{opua4lra o 6rrcrpoii [epeMeE-
nocru 6.uecna tta6.nro4aelroro o6'r,exta, (oropyrc coAepH{rrr nr,rxo4uori curua,rr cBerorrprreM.rrrrHa.

ATITIAPATYPA EbICTPOfi lI CBEPXBbICTPOfr OOTOMETPI{I4

A. A; Iluuonon

Alrn florrcra u.trccJleAoBauur {,nrcnryaqrai 6recna Ba BpeME, cpaBrr,rMoe co cpe.qrlgM Bpe-
r{eEeM Me}fiAy perEcrptrpyeMT.IMlr KBaIITaMrr, cyqecrByror MeroAr{r(a r,r MareMarrrqecnzi autrapar,
BhrflBJrffron(IIe pfla6bre orJrI{qEE perucrprlpyeMoft crarrcrunu {orootcueroB or tryaccolloBcltoft 1.

- flpeAnaraeMax atrtraparypa, pa3pa6otagna.s r{ uBroroBJrerruas CAO AH CCCP, peaJrtr-
ayeT oTy MeroArrlty, a TarcI(e tro3BoJlfie? ocytrIeoTBJrfTb IIOUCK rI r.rocJreAoBarrrre rryJrbcapQB, trc-
pJleAoBarr[e RpI,IBLrx 6;recna 3Be3A r(JlaccuqecftfiMfl MeToAaMr,r. I(oun.rrexr a[flapaTypbl cocToET
ua anertpo{oroMerpa trepBurrroro {oxyca BTA 2, ctrcrerlrbr cuera $oronoB, perrcrprpymrqeft
MoMeHTrr BpeMeII[ rlocrytrJleulr.E Rarr(Aoro orAeJrbrroro Sotoorc.rera c Arrc(perrrocrrro 3.
.10-8 93, qu{ponofi eBM M-222, Marcrlra;rrras crtopocrb o6ueua c OBM 72 RIrI.

Annapatypa rloaBoJrser perrrcrpl{poBarl MoMeurrr BpeMeHr{ trocrytrJrerrrrfi KBaEToB, or-
cro.Eqrrx Apyr or Apyra Ha trHrepBaJr BpeMeurr, 6ommufi 3,10-7 c, Bce uouenrrr BpeMeHtr Ba-
IltrcbrBarorc.E rra MarHtrTrryro Jrerrry I{ Moryr 6r,rtr racuomaoBarrbr rrpn coorBercrByroqeM Mare-
Mar[IrecKoM o6ecneqesru AJr.E arraJr]r3a trepeMerrHocrtr B AtratraBorre BpeMerr, 6oJlbmnx 3.10-? c.
Ilpegemqan rrurerrctrBuocrb pertrcrprpyeMoro trorona {oroorcueroa 10-15 rclrl,

Becr, nounre(r arllaparyprr yctreurro pa6oraer B rrporpaMMrrrrx ua6tro4eausx ua ETA
c 1978 r. fleprrre peayJrbrarrr na6.rrro4euuft ouy6rrnonaurr a. flolryueun c$aerpoaauuaa rtptr-
aas 6necna rryJrr,capa NP 0532 c npelreunfilr paBpemeurreM t0-6 c.

ABTOIIATIISAII I,I A O OTOB JIIrttT P I,I q BCITU X I,I3 tVI E t, EHI{ rI
U I,IX OEPAEOTT(II B BIIJIbHIOCCHOIT OBCI'PBATOPI,II,I

I(. 3;1aH6nrr.rroc

B Blt"rttrttoce [poBeAeIIbI pa60rll ilo aBTorfarrraaqr.ru Sorolterprrqecnr,rx ncc;re4olaurft.
flepe4e.rraua orlTrrno-Ilexaur{qecnafi rracrrr HJraccrrqecnoro oArroHarraJrr;Horo a,reHrpodtoroNrerpa
AOM-I. tr{alrepellnx [poLIaBoAtrrc.E MeroAoM cvera Qororror. Holrep BBeBAbr, cpeAHee BpeMfi rra-

7 llloapu,nan B. @.- Coo6rq. CAO, 1977, uur. 19, c. 5.
e Heuaoecm.nt'trt C, It., Ilunoruoa A. A.- Coo6U. CAO, 1978, rr,rn. 23, c. 56.3 llunottoa A. A.- Coo6q. CAO, 1979, nrrn. 25, c. 31.4 Becnun I:. !{., -Heuaeecmnor,ti. 

C, IL, I7u.,uott,oo A..4. x Ap.- fluctna n Acrpon. HypH.,
1979, r. 5, N 10, c. 508.
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6.nro,qenr.ra rr peayJrr,Tar 10-c ancnoauqrrrr BbrBoArrcx na nep{oJrerTy aBrorrarzqecHr, Crtena

cnetoSr.ur,rpoB Ar,IcraHqrroHuar. VnpanreHue pyqHoe, c rryJrbra, rrJrrr rroJryaBror{arr{qecr(oe.
B ro,nyartouarwrecr(oM pex(r,rMe qr{cJro rraMepeuufi uepea Ham4rrft cBero{rdJrr,rp BrrJrsuroccnofi

cr{creMr,r BaBrrcr{T or auea4xofr BeJrtrlrr.rubr rr ctrexTpa BBeBAr,r, BaAaBaeilrbrx AByMr [epe(rroila-
TeJrsMr4 c rryJrr,ra. triln{oprrraqna o BaMeqer}rbrx ouru6oqur,rx rrBMepeHrrflx nep{oprpyetcfl crre-

rII,IaIbHLrM RJraBrrUreM.

flplr o6pa6orfte coAepx(rrMoe nep{o.rreHr rrepe[trcbrBaercfi rra Marurrruy]o Jr€HTI Bbrrr{cJrr:
rem,rori Martrr4rrbr EACM-6 r{ Br,rBoArrrct Ha fieqarr; peayJrr,Tarbr ocpeArrflrorcr. B xo4e o6pa6ot-
r(E BaMerraeMr,re orulr6rn [cflpaBJrflrorc.a c rloMorqbro r(JraBr{arypr,r Avtuurcfi. (B[AeoroH), Br,rsrtc-
Jrerrtrr qricrbrx orcqeroB (6ee Sora), nx omr6ox, na6nrogenurrx rr BBeBArrbrx Befiraqufl r,I fionaBa-
TeJIeft qBera, a raftE(e rrepecrrer Irx rra Brrearuoc{epurre aHaqeHrrE rrporr3BoAlrrcE na 08M.,
Cucrelra pa6oraer ylr(e rprr.roAa. Ha6mogenufi BbrfloJruxrorcff Ha 48-clt terecrorle Ha r. Mafi-
AaHan.

BbICTpOAEfrCTByKItrIfi fr oJIEttTpO@OTOMnTp, vllpABJl.fl EMbItr OT 9BM

P. I4. Iyuepon, B. B. I(annoe, A. B. Cepreer, O. ts. Illopunnor

B Acrporolrusecnofi o6cepna:ropulr r,rlr. EuremrapATa coaAar{ oAroxaEaJrbrrr,rr)i eneHtpo-

{otoruerp Ha crrere $orouon, ynpannxenurl [o [porpaMrlre or DBM. B cocrar BxoAEr: 6010-
lpraeltrrrrt 6non, yctanosneuubrft I{a reJrecxorre, ycrpoftcrno coflprrxterrrlfi c DBM, lra;rag 3BM
<Har,rpra-It>, ycrpoficrno Br,rBoAa peayJrr,TaroB, arrfiaparypa [prreMa rr xparreu]La BpeMeHtr.

.Ha6rro4are.irb yraarJBaer B nporpaMMe rlroMerrrrr HaqaJra r{ AJrrrreJrbl{ocrlr r(ax{Aoro qunJra
r.rauepenraft. Ha nane,rru y[paBJrerrr{E drorouerpou ycra[raBJrrrBaercfi BpeME IrtTerprlpoBaHrrg
cr.rrnaJra. trInSopmaqlrr co cqerstrRa rrMrryJrbcoB 3arrrrcbrBaercfl B otreparrrBrrofi nantstlr OBM.
Anuapatypnoe paspemefir{e BJretrpo$oroMerpa rro BpeMeHE cocraBJrxer 0,1 uc. Peayrr,tarrr
na6arogeuuft uoryr 6urr, Br-TReAerrbI Ea treqarr,, uep{oneur:y, caMotrlrceq u gnpalr ocqrrJlJlorpa-

dla, a r:axrrte o6pa6oraurr HetrocpeAcrBerruo caMoft ABM.
(Dorouerp yc?arroBrrerr na pe{panrope (D : 40 c*r, F : 4030 cM) r4 flpuMelrrerc.fi ArrE

na6;rro4eunfr nonprrrufi auea4 Jlynoft. flpu na6rrogeurrfix B rrrrrerpaJrrrroM cBere rr BpeMerrlr IilI-
rerpr4poBaur{n I uc npra6op rro3Borrfier ;ierlrcrprpoaarb tror(pbrrr4a anee4 4o 9ry5,

IIPI4MEHEHI,IE O9Y AJIfl @OTOMETPITtrT SBESAHOTO IIOJIfl
B MolyJrflrlrdorrHoM PErrulME

[.A. Pannc

flpe4roxen MeroA, rroaBoraroquft floqrrr oArroBpeMerruo uBMepETb 6recH c {otoaaenrpu-
secroft Toquocrr,rc, a rax)fle rroJroEterrrre HecroJrbrtl{x r(Baarrroqequrnx o6teHros (area4).

,[,rx noayueuua ueo6xo4uMoft reoMerpr{qecnoft ru$opuaqzu o troJlo}fieul{Ir anea4 n {o-
I(aJrbrryo trJrocnocTr, TeJrecRotra BBoAr,rrcE BparqarctrIaficE pertreraa Pousfi, Oua lto4ynrpyer
BBeaArrr,re nao6paxeuur, coBAaBaE xapantepur,rft qacroruo-MoAyarpoaannrrft currraJr AJIff
Ea?r(Aofr BBeBA6r. ?Iao6panreuue BBeBAHoro rroJrfl fillrrBoft @a6pr rrpoenrtrpyerc.a ra {otonato4
IDEV. Ha BbrxoAe cserqrxa Sorouoa trolryqaercg cyMMapEEIfi curgarr, o[peAeJrEeMBIt yrroarru
troJrox(errtreM perrrerrr. flocre4yroqarr MareMarrlqecnafi o6pa6orna currraJra na 3BM tro-

BBoJrr{er BbrAeJrrrrr floJroxrerrtre u 6.necr fia)fi4oft uauepxeuoi BBeBAbr.

IIPI,IMEHEHI,IE O 3 Y - I T9 I} ACTI'O@OTOMETI'I,III

C. A. Lraiir,rruer, A. A. On.rltrrHuxos

ODy-I19 r.rlreer rryJrbrr.rule.lro.rnoi.r droronaro;1 rr.rna S-20 c pa6ovrlr Altallerporlr 25 lnr, .(u-
HoAlrafl ctrcrelra ;+talrcar,riilroro rr.rrla, qr'IcJro r(acnaAoB ycrlJrerrrrr - 12, ottir RLIIoJ]HoIILI B BtrAe

0Baperrrrrrrx r(oBapoBo-crcxJrflHrrr,rx ruai,i6. Itaro4uafl qyucrB[reJrr]Hocrl B0-150 uItA/.ilrr. FIa-
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rrpr{H{elrrle u,IraHIIfl, coorBercrByroqec aHoAuoii rryBcrB}rreJrr,Hocrrr 100 A/.rru, 1500-1800 B.
OrnItsLlrerr,HrmnI cloiicrnaur rDOY-119 -aBJr.rrrcrc.s: orcyrcrBtre rrourroii u onrr'rqecnoii o6par-
rrlrx cnlaert; Bo3rroirirrocrr, pacflai.irr'r AeJrrrreJrfl lrarrprrilieHrrfl t{e;flAy r{acr{al1aMrl (.rro noasors-
er yl,rerr6rnr,rrr] napa3rrrrrr,re eMr{ocrrr rr trHAyr(Tr,rB}rocrr,); ne6o.ur,nrrre paar'reprr ODV.

Bcc r.rcc.te4oearrHbre O0y-l19 r'ruercr rlJraro rra cqcrnor"l xaparTeprrcrrrr{c HaHAJrfi cBeroBo-
ro, Tar{ I,I /urtr re}rHoBoro cr,IrHaJra. cnextparrrrarr qyBcrBr,rreJrbHocrb (rotoyuuomuteJrfi rrpr{-
6,xlraurenruo roir rrte dropurr, sro rr y OAy-79, c rra(cr.rr'ryMoNr rryBcrBr,rreJrbHocrr.r Ha AJrr'rHe

ro.nnn 4500 A. Cpegrr flaprrrr{ rla t0 gHBeM[JrrrpoB y/(arocb oro6parb (DDV, ulreroqrut n {,5
paaa 66rbrrym qyBcrBrreilbrrocrrr r'r rpoArreurryro Rpacrryrc rpaur{qy (aa 8000 A).

Sasucu,voctr, TerruoBoro cr{rrraJla or re}Ifleparypr,I ancfiouerrqrlaJrbr.rafi, rr flprl f : 0o C
relrrrosoli ctrrrraJr AJrfi Bcex axaeNrrrJrflpoB (DEV naxo4r.rrcfi B [peAeJrax or 0,5 Ao 10 trlrn/c,
flpn fxorluatuor:r (20" C) reuneparype reuuonoil ror( HaxoAr{rcfi B rrpe[eJrax or 100 Ao
2000 r,nwlc. B cpegrrerr lra-ea 6o;rr,uert pa6o.reft rrJroqaar'r {o:ronaro4a Oey-119 r'r}reer reMno-
soi-r ron Ea 7-2 flopfiAna Br,rlrre, qeNr (DAy-79, rro c orr.rr{ Nrolnuo 6oporscx rryreNr rrpr'INreHeHlrfi

cIteqllaJrr,Hblx r{arHrIToB, Irar{e}rtrorqlrx rpaexToprr[ ABIr]r{eHr,Ir {oroa"renrpouoB B (aroAnofr
xarrepe. flpn,lreueutte ranr'rx r{arHr.rroB rlo}fier yMerrL[rrrrb reutogori crrrrraJr Ao 20 pa3 fiprl
trpaxTrrqecnrr neualrenrlorl qyBcrBrlTeJrbrIocrr,t. Eo.tr,ruoii Soroxaro4 r{ Boailrox(rlocrt, rIBMe}IeEtrff

ero pa6oueft o6.rrac:rrr a tpe6yetrlrrx [peAeJrax [o3Borqror e{{errrnuee, qeM ArE tltDV c MaJrbIM

(noprgxa 3 lru) pa6ovrrM rIflTlror{ rryBcrBrITeJrbrIocrrr, rICrro,Tb3oBar[, cr.IcreNILr orlTrrrrecrtoro
IIOBbrrrreErrfl I{BaIrToBoro B6IxoAa,

Peayrrratr,r ncnrrranrfi @3V-119: 4na {DDV-I19, N! 120 (manouryuaulnii) lr N 129 (c no-
nuueru.roii qyBcrBrrrerbHocrbro r.r npo4;reunort Hpacnoii rpaulrqert), 6r,trr.r ucnsttaurr u {oro-
r{erpe AJrfi na6rrc4ennil cna6r,rx o6'r,exton, ycrauoBJreH}roNr }ra reJrecxone <I{eftc-6000 lAI4 III
na r. Maiigauax. I{alr6o.rree yAo6rrr,rM 4.nn na6,tro4eufilt oxaaalcs @3y-119 J\& 129, Hecllorpff
rla ro qro ero reMHoBor"r crlruaJr 6rr,t uoprgna 10 r,run/c fipr rrprlN{eHeHrlrt flocrofiHuoto NrarHLITa

r{ oxJla?r{Aeurru 4o 0o C, ror4a xan y ODV N! 120 rerruosori cr{rHarr 6n;r 0,5 uuu/c. C rroMoulblo
arrrx @3V 6tr,rrr npone4entr {oroa.rrexrpfiqecx[e ua6nro4enlrr o66exros n urllpoxotoroctroii
crrcreMe (J, B, V, Rgo LSm n fn.rrr,tpe [], p,o l6m n r]unr,rpax V t R tr go 17ry5 a tflr,tr,tpe
B. Xapaxreptoe Bperrfl Har{orrJreHrr.s 3-5 iuun, roqnocrr, ue xyxe 0ry1.

OcuosHort BrrrBoA: ODy-119 flp]rroAeu AJrfi rrplrretenur n ac:rpodroroMerplrfi c LIcrIoJIbso-

BaHIreM r,rarurlTa AJrrr yl{errbilrer.run pa6oueii o6.rracrn {oronatoga rr oxJra}fiAeHlrlr Ao reMrrepa-

ryphr fiopfiAna 0o C.

O PASPAEOTT(AX O3Y AJIfl ACT PO HOMI,I qDCfi tIX HAEJIIOAEHI,I}I

I'. C. Brrnr,,1npy66e, [I. B. flynaencnan

flpulrenenue {roroancnrporrrrr,rx yrrrroinnreneii (@3V) n acrpolro}IIIII rLrrt}Irracr prI/'I

cueqltfnuecnlrx rpe6olarrrtii, ocnorurtrnl r,I:l noropr,rx .rrBJrfirorcfi: 1) pelucrpaqll;I cBepxcJra

Srix ualyueuuii n mrrporor[ cficnrpa,rL,rro]r ArralraBoue; 2) r.ra.ryveulrii, paclpcAeJIclrIILIx
B 11pocrparrcree; 3) rr.t,ryuenrrii u HoporHr,re rrporreTr{yrnr'r Bpe}IeHlr; 4) trary.vol111ii ]r ycJroBIIflx

troBr,rllenrrr,rx relrleparyp rI Nlexa[rlqecltux noa;leiicrntIi,i.
tr{cc.rre4onanrrr no paapa6ornc rforoanexrporrHlrr y,nuorrr'rreneir HarrpaBrIelllr na o6ecne-

qeurre fiepeqrrcJrerrruix rpe6onannrl, r{oropr,re B pfiAe cJiyqaeB yqlrrLlBalorc.fl Hot'IlJrer{cHo.

B 1973-1979 rr. paapa6oralrr,r @3V c racflorrr,3oBarrrre]r orrrrrqecxoro ycuJrenlrx n dror:o-

r{aro1e, nr,rconoaf$enrrlBrrrrrx (roroxarogon r.{ BTopr'rqHo-aJror{rporrrllrx a\IlrrrcpoB Lr3 cocArrHe-

r.rrrr-r rpe:rr,eii n usroii rpyrrfi rtepr,roAlrqcc(oii c],rcrer{br (A"'Bv), ArrHoAor.} HeIrpcpr,IBtIoro 4eii-
crnttr (n ro[I qIIcr'Ie r{IIHpor{a}IaJrbutrx llacturr).

I{OMIIJIEI(C AJIfl I,I3ItIEpEH[Ifi ]IIAIIIIITHbIX IOJIETI SBEBA HA 6-m TITJIECHOIIE

l. A. tlyntouor, !I. [. Hafi[egos, IO. B. l,ranongsqru$: -B. II. Pr4veirno, A. iI. Soprceuxo, trI.'II. Ponrauro:t, C' B' fipa6en

Itonu.nenc CoAeprtIIT alla,MsaTopril qlrpny;rrpIIorl IIoJIxpI'I3aI{IIlr 4.n'I drororpa{truecnlrx

lreyepeulrll NIaTIITITIILIx rOreii auea;1, pa6orarOrql're B IIIIpOr1OII clIcI(TpaJIbIIoII /(IIaIIa3OIIO

3600-7000 A, Lr {oroa.,rexrpr'r.recxr'rii rrartlllrorlerp }Ia OCHoBe Irnrepipcporrcrpa (Da6p[ 
-

Ilcpo c oJrer(TpoorlTllqecnol-r NroAyJraqneii cnerouoro lroror{a'
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' Cpe4ur.re rosuocrr.r rraMepeurrft, rroJryqerrubre tro BeeMarroBcxtrM ctrertrpalr Sororpa{nue-
cr(rrM crroco6oM rra KaMepax N t u 2 ocroBuoro BBeaArroro c[enrporpa(ba ETA, coctan.narot

70 t 250 Ic coorsercrsenno. Tosrocrr, nauepenuft, Aocrr,rrr{yrar c {otoerentprrqecl{r4M Marutr-
ToMerpoM, cocraBJrxer onolo t0 Ic u aasr'rclrr B ocrroBuoM or qucJra Baperlrcrpr{ponannrrx ([o-
toudn.

IIPIIMEHEHI{E 3OII M9IIIB u M8II{B HA 6-m TEJIECHOI], (ETA)

B. C. Pr,r.uon, Ii. I. [e6yp, JI. B. fsnranen

3On M9IIIB 6r,u paapa6orau r'r [BroroBJrerr Bo BHtrII4O(Dtr{ g.ra 6-u terecrona ro rexrl(-
qecr(olry BaAarrurc r{ rprr ar{rr{BHor\{ yqacrrrrr CAO AH CCCP. OOn MSI{B rItsJlflercrl lro4u{d-
naquer:r npeo6paaonare.na M9II{B.

Bnepnrrc s CCCP 6lrnlr coa4arrlt KaqccrBCnuo uoBr,rc eOfl, [peAHa3uarIeurr,rc Ailfi acrpo-
tloMr,rsecnux ua6nrogeulrrt, r,r B qacruocrrr AJrrr perr.rcrpaqr{rr crIeRTpoB uailyqeHurl 3BeBA I'I ra-
Jranrtrn. tr4cc,re4ouauufi rr rrpr.rMe]re]rrre EOII u CAO npoao4rrJrr{cr Hart a ;ra6oparoptur acrpocBe-
ToIrpr{eMIrr{HoB, TaH Ir na 6-u rcJrecnolre B Teqerr[e 4 rer. Ba aror rlep],IoA fioryqeuo cBr,I[re

1200 cneHtporpaMM BBoBA rr ra,rar{rrrn xoporrrero dtorolrerplruecrtoro HarlecrBa. flponlrqaloqarl
ctoco6uocrr, cBeroclrJrbuoro cfier(rporpa{a CII-160 r'ra ETA flprr Alrclepcrlil 65 A/,lr,lr c EOII

Aocrr{raer 19m upu i)r{cnoarrqrrrr 1 .r, 3Oil rroBr,rrraer rrpoHrrrlaroqyrc cloco6Iloctr a 40 paa

3OI1 M9IIIB n M8II{B ogrror(aMeprtic, c ilIeleBr,rrr nororaro4on 5 X 40 ltrt. ,{ra ycrpaHelr}Ifi
MnoroaJrer{Tporrrroro rxyMa {otonarogr,r HarrlrJrflrorcfl n or4emnoii naryylruori no.n6e tt uepea

rrrJrroa nepeuoctttctr B EOII npu lrorroilIrr r.ra]rrrnyJraropa. I4rlterparr,]rafi qyBcrBlrreJrrrrrocrb

rrocJre r{x r4aroroBJreHrrfi Aocrr{raer 200-340 rrnA/,nu. @otoxarogrr ilrHoroilIefloqHllo, Arralra-
BoH crrenrpaJrr,r.roft uyacrrlrreJrbr{ocrrr - or 330 iqo 800 rrM c Mar(cIrr{yNIo}I B o6lactlr 500-
510 nu. I{sanrosr,rji BbrxoA B o6uacur 450-530 HM Aocrr{raer 180/0, s o6lacrn 400 tv LOll
u 660 nrrr - 6%, B Teqeur.re 2 uet uyncrnrrreJlbrrocrrr yMeHLIrIr{Jracb ue 6o.nee qeu Ha 10-15%,
t. e, 6rua Aocraroquo cra6trflr,Eoft.

Teltrosoe cBeseu[e ERpaua, sBirlrcqeecs Bax{rreftueft xapaxTeprrcrllnoli EOfI, 6r,r.no

Tu{areJrb}ro rrccJreAoBarro.'JIa6oparopuLre rrBl{epeurrfl nor(aaaJrrr, qro rlprr 15" C repnoeMilccuttl

![oroxaro4a cocraBJrflJra 2.L0-16 A/cu2, uroroaJ]er{rpourroi,i oufrccvrrt ne ua6lro4anocr. ?Icc.re,

AoBar.rrrfi rra reJrecxorre rroraaaJrrr, sro fipu 15o C gouycxarorc.rr Br,rAepmxlr rrpu {ororpa{rapona-
Er{r{ c DKpaHa 0OII ua rrJreuxy I(odal< 103 aOAJrrrreJr},Eocrbro I s I4 6o;ree, a.npu -5orr,rgepix-
Era rrparrrurrecfir{ He orpaEuqeHu. 9npauu IVI9IUB E MSXIB r{Meror Jrlo}ruuotlopbr cIrHCl-o

cBerreur{fi, fl3o6pax{efifle c JrroMr.ruo+opa ficpeAacrc.fl ua {otouleuxy c rro}ronlrrro BoJrol{ou}roft

unan-ruaii6r,r. flpu erou Br{3yarrr,}rbir"r npeAeJr paapelneHrrrr AocrlrraJl tB-20 urlr, a dtoro-
rpa{zvecnufi, ua Kodak 103 aO - 40 urivr. Iioo{{uqueur [peo6paaoBaHnx 0OII a crueft
o6,tacrlr, X, 455 unr, flprr Harrp.fl]r(euurr 18 nB 4ocr:rrar 40. Paarrrep no.ux ilao6pa)r{euufl
M9IIIB 20-22 uu, MBII{B - 4o 40 urr.

Hatru 6rrra paapa6orana, BrrepBrre n CCCP, rrarlrl{Tocraruqecxarl JrirHBa rra rocrorrEliux
rlrarHr4Tax, rrro cy[{ecrBeHHo yBerrrrrflo rra6,nrc;1are:rLrroo BpeMfl na ETA, ynpocrlrJlo axcrrJrya-
raqr.uo DOfIa.

'fanun o6paaou, acrporroilr[qecHlre SOIl ]\{9IIIB lr MBII{B ycrernHo trpolrrrlrr l{crrr'traul,Irr

s CAO AH CCCP. Ouu lrueror r\raJrLre rryurrr, AorroJrlrlrroJrr,Hyro tro cpaDneHuro c 4pyrlrur SOfI
crrer{rpaJrr,Hyro qylcrBr.rrerr,Hocrrr s o6racrlr 330-400 Hlr, 6oree Bbrcoxoe pa3pe[IeHlre t6otn-
tuoe,nlrneftnoe rroJrc.

. IIPrIMEHEHT{E I4MTTyJIBCHOTO 9OrI C KOJIbIIEBBIM SATBOPOM

AJIfl ACTP OHOMTTTIECT(I{X IIAEJIIOAETII4tr

E. E. fiamencnufi, E. tr{. Jlanren, M. A. Jlouauon,
IO. II. Maraxor, fl. O. Ponaurox, M. I. Coconnnn

Pauee 1 6r,uro gaHo orrflcaurre aJremTpoHHo-onrtrqecnoro npeo6paaonateJrff c noJrBqeBEIM

SaTDOpOM II BOJIOI(OIIHO-0ITUqeC(IIMtr AIICRaMII Ea BxOAe It p]IXOAe. C trOBbIIrreIlHbIIlI MUITpOKOII-

TpacroM rr aJrenrpocrarr4qecnoft {orycupoaxoft. flepeuucreurrlre trapaMerprr DOII r{ctroJrbao-

7 fiatueccnuil. B, 8., Cep()nueruno IO. fl., Veoor;tul B. K., Il[eaeo M. ]L- PTD, 1978, i\& 1,
c. 159-163.
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BaEbLAJra co3AalrIlfi MaJlora6apl4rnbrx oJlefirponrro-orrrrrrrecfirrx RaMep (9Ott) a.rrx acrpoHoMn-
.EecHIrx na6nrogeulrfi. Harusue lra BxoAe I{ BlrxoAe 0OfI no,rorouuo-ofir[qecxr,rx AtrcKoB rro-
3B,O4fleT OCyqeC"BrIrL r(OIIranTrIOe coeAIIHeHr.Ie HeCr(OJrbr(aX tro4y.neft r.r reM caMbrM O6ecneqr.11t
tpe6yeur*ft xoa{{lrquent yclrJreHrrfi. Perlrctpaqzn rrao6pameurrfi c a1paHa Br,rxoAgoro xacr(aAa
KaMepbr ocyqecrBJrfiercE r(orrranTrrr,rlr cnoco6ou ua Soron,neany.

Boalromnrr craqrronapubrft n lrunyurcurrri o4uoxa4poaufi pelr{rrMhr pa6orbr RaMepbr.
B crarluoHaprroM peHIrMe na Homqeaot BarBop OOfI no4aerc, ,rocrorrrrurft uoreuqra.n g.rx
{omycr'rposrra aJler{rpourroro rlao6pa)fieufifi. B pexurrrre oAuo(aApoBoft axcnoauqlrra Ha ftoJrbqe-
roft aataop rroAaerc.E rlocroElrrroe Earrprx(enr4e cMetqeurra oxo;ro 1,2 nB, aanr.rparotrlee trao-
6pameuue. Sxcuoalrrlur ocyqecrBJr.fiercrr rryreM floAaqrl yflpaBJrqrorqero flpfiMoyroJrbgoro trM-
tryfir,ca EarIpEmeHtrE, aMrIJrI{TyAa KOTOpOTO AOCTaTOqHa AJr.s IIptrAaHr{E KOJrr,rIeBOr{y SaTBOpy
-orITI'rMaJIbEoro Sorycupyroqero trorelrqraa;ra. MuurmaJrr,Hag AJrrrreJrbr{ocrr, excuoar.r4uu co-
QTaBJIfieT HeCr(OJIbnO IIaHOCeHyHA.

Ocronnrrtrr y3JraMI{ 9OI{ sa.n.Erorct cJreAyroqr{e: nourefiuep c !OfI, ucrosgufi yc1o-
pslorqero EarlpfiEteHl{fi' e.rrenrponulrii 6.uon yupanreur.rx. Br,rxoguoe Earlpfl}fiegfie 14crorrgr41a
ycRopfiroqelro l{arrpfirlteEl'Ifi cocTaBJIfieT f12 nB, cpeAlrfifi Torrxa r.rMeeT ny.neroii rrorenqtraJr.
0OfI nutaetcfi rro cxeMe: (potonaro4BxoArroro (acr(aAar.rMeer rryJreBofi uorenqrar, a aHoA -'EoJrorr(trTeJrEl$rft. (DotoxatoA BlrxoAlroro Racr(aAa trMeer orptrqarerrrrlrri rrorelrrdl{a,rr, a aHoA -EyJreBot. Taras .cxelra rrlrrarrrfi coeArr]renurrx SOfI 6esouacua r pa6ore rl. trcr{Jrroqaer pfiA
Eelr(eJrare JrB r{rrx no6oqurrx .rIB JreHIrr"I.

r . Itonreftuep, B RoropoM pacrloJrox(eu EO[I, o6ecueqflsaer ero Mexarrr4qecnyrc r.r aJrer(Tpo-
MarHl'rrrlylo Barqrrry or BIreItrHIrx noageficmuft u uo.reft, a ranx(e co[pr]fiegr.re c acrpogoMtr-
lIecRr4MI'I I4lrcrpyMeH.Talur,r. Ieouetpzqecn[e pa3Mep6r Hourefiuepa: AJruHa - 150 rvrru, ArraMerp-
80 lrlr, uacca (a'uecte c EOII) 2 Hr. I{cur,rtaHrrfi orrefirporruo-orrrrrrrecfioft xalrepr,r c AByM.E HoE-
IaRTrro cotuIeHeEEBIMu EOfI floxaaaJrl4, qro ee Mo)r(Ho esfeHrzruo trptrMerrflTb AJrE rrp.aMbrx
cEnMr(oB rr Qfier(TpocKour,rr c.lra6r,rx znr.r 6r,rctponepeMelrur,rx rre6ecnrtx o6texton, ra11 Toqeq-
Irblx, Tafi u npo.rflrfieHs6lx,

YCII JII,ITEJTb'IP}tOCTI4 C BOJIOROHIIOItr OIITI4I(Oft
[JIf I(0HTAKTHOIO @OTOrpAOr,rpOBAE r4ff

CJIABbIX ACTPOIIOMI{IIECHUX OBbEKTOB

B. A. Iannven, I. M. Jlrnyuon, B. f. Meuor, II. B. Il{erloe
,'
' O,nentpocrarllsecrre, {otononraxurble ycrrJrtrTeJrr{ .fipnocrrr (V-E) uaxo4ar rrrrrponoe rrptr-

Meneune r'acrpououlrqecxl,rx ra6,rrro4enrrx t4 nBlrfrrorcfi uau6oree yHtrBepcaJrrHBIME rr
rpbcrEllrra n o6paqenRrr rro cpaBueHrrro c Apyrr,rMrr rr.rrraMrr Vfl. O4ronarrr.prra V.fl c ruuoro-
qe[osEhrM {otonaro4olr rroaBoJrrror [oflyqr.rrr, r au4ruoft o6tacrn crrexTpa go 200 fr lofiee
(BaIrroB cBera c artpara rra oArrrr RBaHT, npuxogxqraii na {oronaro4 V_f[.' Itan yrne coo6qalocs 1, paapa6orarl ycr{JrtrTeJrb ffpr(ocrrr HoBoro tronoJreurrg. rlerrrpei-
OJIEI(TPOAIIAff EOIICTPYI{qI4,E IIO3BOJIfiET IOTYIII4TI, IIA EfO ERPAIIE trEPEMEIIHOE DJIERTPOHIIO.
oilT[secRoe yBeflflqeure or:0,6 4o 1,2 oruocnre.rr,uo {oronaro4a. (DoronaroA r,r ofiparl Harrece-
rIbI I{a BoroltollHo-otrrtrqecRlre rrJlacrl{Err (BOII). .(ualrerp pa6osero rroJrfi cocraBJrrler 24uu,
c grctopcreft IIa r(palo tropsAr(a 100/s. Paapemarcrqar cnoco6uocrr V-fI onpe4e.rrxercfi BoJro-
nouuoft ourunoft r'r Aocrr4raer 70 rurphrru na 50/syponre Korrrpacra, IIpr4qeM rroBepxHocrb oJrer(-
TpoHHOTO nao6parneulrx rlJrocfiafi, qro rrosBoJrrrer trctroJrr,3oBart nrocnrafi axpar.

E.naro4apr ycoBeprrleucrBoBarrlrlo Rorrcrpyr(qrrrl upn6opa rr rexrroJrorrrrr ero rr3roroBJre-
Er'Ifi fipafirllltecr(I4 noJrlrocrbro rroAaBJreHa aBToaJre(TporrEaE sM.ttccvtfr {oronato4a r.r Apyr[x
aJreMerrroB norrcrpyftqlIlr V.fi, cefttac Sou oupe4e;rrrercs. B ocrroB]roM MHorogJre6TporrrrbrMrr
0rU{ETrIJTJIEIII{fiME' BoBrrrrnaroql{Mlr BcJreAcrBrre 6olr6ap4zponxu SororaroAa rlorraMrr. Tanoft
Sou noano.nrer flplr pa60qeu Eatrpfixtelrfiw 16-18 HB 4etarr ertcrroatrqrrr 6oree t u. flpn ua-
cosoft aRcuoal{rluu Ha Sotonneune 4-600 {on rre Blr.rrBJrferce. Ovenu4no,qro rrpu paarrr,rx ycJro-
anxx pa6otrr rr oArrrraltoBoft vyncrnnterbrrocrr.{ SoroHato4a uosbrt Y.A o6.na4aer Hec6oJrbr(o
MeHbIIrrrM xoaf{nqltertolr rpeo6paaoBarrrra rro cpaBrrerraro c (foronouranrnoft rpy6nofi pra-aa
rlorep6 cBera Ha soloHouEoft olrrr{r(e (oHoro 50/s),.to grr rroreprrr Mo}nuo r(oMtreuctrpoBarb Ba.

flr.rcr,ua a Acrpon. lr{ypH., 1979, J\i 2.
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cqer ci.riarr{rr riao6paincrrru. Iipouc roro,6.naro4apr xoporrreii cra6ll.nlttocttt rlpn6opa I{ xIaflo-

uy {o1y }tanpfl}Herrrre filrrarrrrrr troi.rtro yBe.rrllrI]IBarrr 71o 20 ltB u 6o;ree, 'rro oco6eruro IlLIfo/UIo

lrpil aRclrolrI{quRx lrcuee t u.

MHOIOKAHAJILHbIE AIIOHOHbI [JIf BTA

B. C. Prr:ror, B. I. [e6YP

,fluoHonrr (4r,rgxuxonrr) - oAnoraMepur,re 3OfI, B Roropr,rx Ha Mecro anpaua ycraIIaBJIII-

-aaercfl ruuelira rrJrrr Marprrqa Atrcxperubrx rIoJryrIpoBoAHIrI(oBr,Ix AI{oAoB 1. ,Hax4rrft 4uo4

urueet csoii RaHaJr ycrlJlerrrr.f, lr perrrcTpaqr{rr cI{rHaJIa, T. e. AIIoRoH - oTo unoroHana,lrr,nrtfi

.{orogerenrop c [apaJrJreJrruoft perrctpaq[eii rro BceM ftarraJlaM, pa6otarolqut B pemtlxle cqera

soronon. B graonoue aMrrJrr{TyAHOe pac[peAeJreHre I{ aMIIJIETyAHOe paSper[eHrle ]IMIIyJI6COB

.BCex ArroAoB xapaltTepl{ayloTofi OTuocl{renr,uotl 4ucnepclreft aMIIJIIITyA 0rL2-0,L7, a T 
O

BpeMfi r{ap y IDDY-79 era Arrcflepcur paB]ra 0,7, t, e. s 4-5 paa 60ilr,ure. ,(,onx ucuolr,aona-

161tig {orooteHrponor B AI,IoRoHe ,85-90%; n ODV-79 - oRoJIo 30%. ,{nono}Ihl I4MeIor

Ire3HaqrrTeJrbrryro cr(BalfiEocrb Me,fiAy ArroAalurl, TeMHoBofi Toft Ea AI4oAe cocraBJlfleT .0,1 oJreR-

.TpoE/c rI MeHee, A[HaM[rrecRrrii Auanaaou IIo cBeroBoMy rloror(y' IrBMep.EeMoMy B crrere rlMrlyJrb-

,"Lu, go"rr.uer l0a, rrro rra 2-3 nopn4xa 6orruro, rreM Arr{ 0OII c nlonnno{opou. Opuoope-

MeHrlocrb perrrcrpaq[r{ rro BceM RaHaJIaNI rloBhrrtraer a$ftentr'rnnocrb tr ToqltocTb cnenTpo$oro-

.Merprrrl rr cHlrlfiaer rpe6oBaHfifi ri cra6u,'rr,Hoctlr aruoc{epr'r'

CAO AH CCCP nprctyrrrrra H coBAaHr.rrc Arror(oHoB a 7974t, Ha 6a3e npz6opon, rraroraB-

.rrrrBaeilrrrx ro BHI{I{ (efleRrpoH) u BHI{I4O(DI{. B 1976 r. 6r,r.n coBAaE uepnHft Baplrarrr AI{o-

nOHa Ha 12 Hana.nos C npueunoft n.norqa4nOli RpeMHIIeBbIx AIIoAOB 0,1 X 0,3 lt'lr' B anpene

1g79 r. oTor Ar{oRoH 6rr.rr nCnrrran Ha OrrreJrbHoM CUenrporpa{e BTA. ,(UOgbI AaJrr CrIeT

rrMrryJrbCOB (2,4 - 2,6) .tQa nun/C, nplr ATOIII TeMHOBbIe cI{IHaJIbI 6r,r.ru ua ypoBIIe ilIegee

O,1 uun/c.
flocre ycrauoBJregr{E BoaMox(Hocrrr coaAarrufl ArrofiorroB n 1978 r. 66ulu paapa6oranr,r no-

Bbre rexrrrrqecgr{e BaAarr[rr Ha rraroroBJresre 40-nanarr]]roro Arroltoua. Pauee rro HartreMy aa-

.Aagtrro n tr{ucrntyre gJrenrpourrr(rr rl BurrfcrureflLnoft rexrltr(Ir AH JIaBCCP (Pura) 6rrr ua-

TOTOBJIeH 40-nananr,nrrrt CseTqrar LIMIIyJIbCOB C eMKOCT],IO Ra,I(AOIO rtaUa'na 106'

B 1g7g r. trofiyrrerra repBar rraprrrfi Ar{oAubrx JIrrHeeR (40 4uo4or c rlJroIrlaAfiaMn 0,t X
X 0,3 lrivr), Jlllneftnr 6r,un rCcnegoBaHbl B la6oparOpuu Ilo BceM neo6xO4ulrrrn'r [apaMeTpaM'

.a TaHlr{e o6flyseHfleM sJre(TpoHHbrr\[ [ysKoM aaganuort aEeprIIE n naxyyn'rroft (aMepe (nany-

_yM {0-8 rurra pr. cr.). Peaynsra$r B rleJroilr oRasaJIIIcE, XOpOIIIIMII, nCe 40AUO4OB - pa6ouue,

'trMeroT oALIIIaROBLIe CIIeTHLIe XapaRTepIIcTlIIt[, 1Io HecRoJIbIto SaBLIIIeHBI eMI(OCTII I{OIITaIITOB'

Paapa6orannlre y Hac rlarora6apurrrbre ycIIJIIITeJItr, paccquTaHIlble Ua 40 AUO4OB, trMeIOT

ttooftsuqueHr ycnJlerlrr 106, qyBcrBr{reJrbllocrb IIO nxogy 10 IrlnB u paspelllarclqee Bpe-

Mfi 1,5 MHc.

B tesegne 1980 r. IIsTOTOBJIfiIOTcff JII'IEeftfiu ra 40 gro4On c paaMepoM IIpIIeMIIbIx [JIoIqa-

.goH 0,1 X 0,3; 0,35 x 0,4; 0,L X 0,6 un n 2 crporu. cnna,I(EocTb ne 6oree 10%. B sonrre

rBAe7111E Blrecelrbr Bce r13Merreutrtr, trpeAJlomeHrrr,re lraMr{ TIocJre EccJIeAoBaHtrfi rlepBofr rraprurr.

Oguonpelreuro IIo EameMy rexllrqeoltoMy BaAaIIurc pa3pa6arblBarotcs rnueftnr ua 800 -
1000 Hana.nos (n 2 crponu) c RoMMyraqller,l aapaga rptr floMotru4 npu6Opon c aapxAonoft cBssblo

(IIBC) perucrpou. 5r* nnneftnr :raxme 6y4yt ycraHoBrreHr,r n aOfI, r. e. 6yAyr Aeren-
.rrpouu* ,rar,rporr"r. Tanue npll6opbl IIO3BOJIflT trOfiyqflTb IIa cBerocIIJIbHOM CIIenTpOrpa([e

BTA cuenrprr c npe4ensnoft nposuqalOqett cnoco6Eocrblo, [peBbIIIIaIOqeft {ororpa{nuecxyo'

oIIBIT IIP IIME H EH I,I fl e JIEITT l,oHoltl,Ao l{ IIECfi ofi t(AM EPI,I
TI{IIA CTIEI(TPATtOH AIII,I-1

II. [I. fletPor

E,,renrponorpa{jrruecnrrii npeo6pa.:orare.nr, uao6pair<cnus 3fII4-1 (clen'rpanor) B reqeHl'tc

,o11u 
"rr;r^rg 

n Itpr,rucnoit o6cepnaropnrr 71rn na6.nro4enr'Iir cnentpoB 3Be:lA. B noucrpynqnrc

DIIII-1, paapa6otauriyro so Btl1414OtDI4, 6r,r.nn Brrecelrbl rreRoropLle r'rBMelreHrr.fl. Clroncrpy[-

i f"*pf.,man-II .,t11eiirtIf.-Ilpu6opbrilrrrHayq.rlccrlc,I., 1,9i7,r,42,N9,c.38.
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poBaH I,I LIBroroBJIeH r,IexaHl{qecxllft (nete.,rslroro u.rna) ilpr?+ir}r rrJrerr}irr n BrrrxoAuolry ortry'
D[II4-1. fl.rreuxa 1.nunoi.r 32 lru (npr.r [rr'rprrue BbrxoAnoro oxna 3fItr{-l 2,5 ulr) nprr}xr{Maercfi
t{ oHLIy eIIV-t c ycrIJrLIeM 25-30 r, [prr EroM LIa crlrlMnaxlocrrrraercfl pa3peuaroUas cuoco6--
uocrl 60 mrp/nrrr.r rroqrrr rro aceii ee AJrlrrre. llarorouJrer.ra crrcrerra BoBAyrxrroro oxJra)fiAeHrlfi co*
JIeHoIrAa ell4-1 Ao rerlrrreparypr,r onpylfiaroqero BoBAyxa r'r rrpoAyBnlr yaJra rrpux{rrMa.
cyxr.Iilr BoaAyxou. SfIIrI-1 uopMaJrr,Ho pa6oraer Aalr{e flplr BJrax{Hocrr{ ofipya{arcqero BoBAyxa,.
rrpeBbrrrramqeft rovxy pocr,r.

STIU-| ycraHoBrreu ua gur[paxqrrorrlrorr crer(rporpafe (CII3M) r {oxyce Hacnlrra 2,6-u
pe{"uexropa. Ha6;rrogerurx flpoBoAfirc.s c Ar{cfiepcrrrrlrv 45 tr 90 Aiu,lr. flpr nxonuoft rqe"nu.

cnexrporpa$a0i5 Ia 4ucnepcwr 45 A/rnr cnerrpaJrr,Hoe pa3peueur.re Ha cilrrMr{ax paBuo 1 A.
,{nn ua6,rrlo4euuii lrcnorr,ayrorcfi ABa rrrrra oreqecrBe}rHr,rx aJrer{rpoHorpa([rruecxlrx auynr,cr.rr:i:
<tltn BP> (Hpynrroaepulrcrarr, tsrJcoHorryBcrBrrrerbHaa) lr <run P> (lrelHoaepHrrcraE, rvraroqyB-
crrrre,nruaR). Dxcrioalrqlrlr, ueo6xogrrrrr,re Aflfi [oflyseEr.rfi cler(TpoB noprra.rluoli rrJrorHocrrr,-
ltoryr 6r,rtr, oqer'rerrLr r{B cJreAyroilIero nprrrrepa. .(ucnepcr.ra 45 A/ulr, o6racrr, cfler(rpa 4300 -
5400 A, pacmrrpeur.re 0,3 ulr, (aqecrBo rrao6palxeHlr.s 2", nxo4uar rrleJrr, crrexrporpa{a 1"'
(cnexrpa.lrr,uoe paapcueurre 2 A); ancaga FG Sge, B : l0nl'8, rrJreHxa <rrrn Pr), orcrroBrrrlr{fi
20 ,uun. flpu aanuclr cfler(Tpa Ha Ae]rcrrrolrerpe c mrrpr{Hoii rqe.nu, pannori cner{TpaJ]E,rIoNry paB-

peflIeurrrc, o?no[reflrre ciuna.r/myu onolo 60. Ha nrenxc <rr'rn BP> ar(crro3rru].ru n 4 paaa Hopo-'
qe, rro orl{oilreuue cursar/rryM BABoe Hrl,rte.

DQE cucter.rrr 3lltr{-l c orrer{rpouorpa{lruecxoft suy,nrcueii 6,nr.raxa x 5!(,

eJIEITTPOHOIPAOI,I tIECItAfl KAMEPA
C EJIETITPOCTATIqECI(Ofr OOItYCUPOBKOfr

P. flpasquc

B llucruryro {uaranu AH JIzTCCP Earrarbr ra6oparoprbre rrctrbrraurrs aaerrponorpa{u-
qecnbft raMephr rutra naMeprr ltpoua, B Roropoft raccorra.s qacrb c oJrexrpoEorpa$rrecmrum
uiracrunr(aMu u {omnaroggarr qacr6 pa3Aeir.Elorcg ctrer\raJlbutrrM BeE?r[neM ToJrbRo Ea BpeMB

cMeshr rrJracrrrEor, a Bo BpeME anctroauquu {oroaaomrporoB r{Moror cao6ogpni Aocryrr r rrJra*
CTIIEfiAM.

Bunrsroccnas r(aMepa ornusaerca or KaMepEr l(poua MeroAoM EatrErJreEuE $oroxaroga,.
qro cEJrbEo yfiyqEaer BaqecrBo upr6opa, orirurlaercg rar(Ete aneKTpoEEo-otrTtrIlecnaff qacrb.

u ftacceTa, qro trptrBeflo a trBMeEeEIrflM rr Apyrtrx y3noB.

IIPIIMEHEIIIIE TEJIEBTISI{OIIHBIX CIICTEM B ACTPOHOMI{II

B. B. Ilporo$rera

./

' TefiesralloErhrr? MeroA coseraer B ce6e oco6erEocrra xfiaccffiecxlrx MeroAoB acrpouoMtr--
secnui ua6arogerraft - Br{Byarrbuoro, {ororpa{uqecaoro, (foroanenrpzuecxoro. Eto geraer
ero e{QenruruErM cpeAcrBoM acrpoEoMrrrrecxr{x uccre4orarzi, uMerotrtrr.rM cBoR o6Jracrtr trpu*
MeEeEtrg EapEAy c RJIaccEqecRuMu MeroAaMIr.

Trr nepegaroq,ero reJreBrrazounoro npu6opa (fIT[) oupegeJrser B BEaq[reJrbroft cretroEar

Tal(tre Barr(Ehre trpu acTpoEoMuqecRux.Ea6rroAeurrx xapaaTepucrrrr(rl cEcTelrbr, r(al( ee r(BaE-

rouar afrSeHrrrBEocrb tr noErpacrua.s qyBcrBI4reJrEEocrB. Cparueuue IITII uonaarrBaer, qro.

ux paaJruqubre rtrtrEr o6ecuesrlBaror Jrtr6o Bbrco(yro r{BauroByro a(f$exrunuocm, au6o Bf,rconyro.

rorrEocrb sorbuerpuuecRtrx tr3MepeEvft L,

I(oarsectneuuoe cpaBEeur4e E{{enrfiBrocrtr paarr.rubrx trprreMrrlr(oB ourrqecnoro uBo--

lpaxetat 6uro nponegeno B eAtrEtrqax AeficrByror(eft ftBanroBoft afrSennaruocru AJIfi cilysa.a

$oronerprau cra6rrx BBeBA. [or(aaaEo, qro AJrE AaEEoft BaAaqE a(f(fenruauocrr TeJrearratroE--

uoft cucteurr c trepeAaroqeft tpy6noft rraor(or c oAEI{M RacRaAoM I OfI upzrvrepuo B l0 paa trpe-
BocxoArrr'e{{ertrnrroers Soronaacruron I(odak III aJ z a$Serrunrocrb ctrenrpanoua 2.

1 .Ilponodueoa B,'8.- yOH, 1979, r. 727, run. 3, c. 501-526.
2 Pioiolleua v. v.- Amei. Astron. Soc. Photo-Buil., 1979, N 20, p. t4-16.
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TeresuarrogHarr crrcrerra I(prrrrcnorYr acrpo{rrar,rqecnol"r o6cepBaroprar AH CCCP c {oro-
rpa$lr.rec1oii pernc:rpaqneii rrao6pameru.rfi pa6oraer c I{3oItoHo}I, [MeIoilIlIM oAr'rH I{acRaA sreH-

npoggo-otrT1rsecftoro trpeAlrcrrJreHrr.a. ,{eiicrnyror{arr r{BauroBaa a{$entllrEocrr atrflaparypbr

B peaJrbgbrx ycJroBrrrrx na6.rriogenrrii c.ria5Lrx BBeBI{ cocraBJItIer 0,04, roquocrl) tlorolretptt
qecgrrx garuepenxit 6necxa BBe3A B ycJroBlrflx HacIiIr{eHrIE ratr{oprlatunuor'i erlxoctr'r DJrerreHToB

pasperrreEuf cllcrerlbr panua -l-0ry05.

Itonrpacrnaa qyBcrBrrreJrbHocrB arrlaparypbl trpr{ ua6lrogelluax AI'IcItoB riJrarrer AocrllraeT

0,08. fIpr,rno4rrc.E peB)'Jrbraur {oroNe:rprrqecHr,lx r,rccneAorauufi cna6rix 38e3A' peHrreHoBcRI{x

rrcroqur.InoB, r(BaaapoB, Beneprr I'1 Mapca.

XAPAI(TEPHbIE OCOEEHHOCTTI IIEPBAAIOIU{X
TB,'I EBI{3I'IOHHbIX T P yEOH H JIACCA CyIIEPOPTI'IKOH

H. [. fa,rrtrcxlll"r

1. Iaarnerllrcft oco6ennocrbro BCex rpy6on HJracCa Cy[epoprIII(OE - Cy[CpOprI'1ftOHa'

r4SoltoTra r,r aHTlrlrsol{orra - EBJIfleTCTT trel)epacnpeAeJleHlle BTOpIIqHbIX SJIeItTpoHoB IIo IIJIeHI{e

t\rrrilrefirr, Srttu o6rRcngrorcfi TaI{Lre coBeprr]eHrro yHI,Ir{aJrbI{Lre IIo cBoe]ry xapaKTepy rI 3Ea-

qenuro cnot'icrBa arr.rx rpy6ox: oco6euuocrr, r{orrfleEcaql,Ill trorepb paapelxarcu{ett cnoco6nocru

r43-3a pacTer(aErrrr 3apflAa; rrpaRTr4rrocHrr rroJrHoe IIoAaBJIeI{I,Ie AOItOMMyTaqIIOITHbIx I[yI{oB.

,(rr peanlraaqr{r,r arlrx cBortcrB ueo6xoAr'r}ro rI,rurr, uro6r,r tII,IcJIo oJrer(TpoHoB rlepepactrpe-

,qeJregrrfl 6rr.no 4ocraroquo BeJrrrHo. flpu 6o.nr,urtrx ocBelr{eulrocrflx aro Aocrl4r'aercs B cr'rJry roro'
qro Beflr.rno .riIc;ro {or:oeneKTporroB, a Irprr rraJrlrx uomet 6rrrr, Aocrl'rruyro yBerrrrleHllerr AoRol\[-

MYTAqI,IOHHOTO YCIIJIEHIIE.
2. Morxe:r 6rrrr, rocrpoeua np[Hr{rrnrraJrr]rra.E cxelta o6paaoBaHr{.fi crrrEaJror r'r urynor, o6-

qa.a AJrff ucex rpy6on r{Jracca cytrepoprrrnou, r xoropoii, oAHaI(O, I{a}I{Aafl II3 IIepeqI'ICleHHbrx

rpy6o6 saHlI}IaeT croe oco6oe }IecTo; B CIyrIae cy[epopTl,I(oua cI{rIIaJI BrIBoA}ITc,I sceii coro-

'KytrHocT},Io3JIeI{TpoHoBo6parrroroJlyqa,BcJIyIIaeI,IsoI{oHa_ToJIL'HopacceEEEI'Ii\II,{3JIeI{Tpo-
nanrr (PE), B cJryqae aHrrrr.raonorra - roJrr,Ho BepxaJrr,Ho orpax(erlHbrMrr aJle$rpouallu (3OO).

3, AIIa"n]Ie o6u{eii cxerlbr, pa6orrr cyflepoprrrRoHa, Ir3oHoHa, 14 ar'ITrII43onoHa rroRaabrBaer:

.a) garxe fipu flepeAaqe rrao6paxenrna 1000.,(-uor,i r(oHrpacrEocrl'I B BbrxoArrbrx roKax cyflepoprl{-

I{oIrOB IIIIeeTcg 6o;rrruas trOcTorIHHaE cocTaBJlglorrlafi; ROHTpacTrraff qyBcTBuTeJILEOcTL cytrep-

OpTrrr(OHa IIeB.eJIIIfta; H9O6XOAINIOCTL CTpOTOTO CO1;IaCOBaEIIE TOHa ryqa C OCBeI]treITHOCTLIO

cyrlecrBeHEo orpaHr,rqrrBaer Arluarrrrqecfirrfi! r,r 6ecnogcrpoeunnfr AI{atra3oubr atol:r r:py6nu;

6) n r,raoxorax qficfio PD crporo corJracyercs c HaKorIJrerlEbIMI4 Ira MI'rrxeHI4 3ap.sAar{rr: Bce

oJIeI{TpoHr,I cBepx aroro qI,IcJIa, cI{oJIL,Ro 6LI r.rx ura 6r,rJro, aBToMarllqecrl'I fiepexoAflT B Karero-

praro BOg rr orcegarorcfl paaAeJrr4TeJrrrrofi cr,rcrelrofi; AuuaMuqecxuii u 6ecnoAcr:poeunnft gua-

rra3ogbr l13oltorra oqerr6 BeJr[Kr,r; or]rolneHue crrruaJla fi myl\ry 6orr[re, qeM y cyflepoprl'rKorra;

o) game flplr [epeAarle IIBo6paE{eEIIE IIaJIoIo l{Ogrpacra B O6paTEbIx r66ax aHr[II3oI{oHa IIeT

uocroasnoii cocraBJrflrouer"r; KoHTpacrHafi qyBcTBL{TeJrbEocrB rr oTHOITTeHI{e Cr'rrHaJra K Irrylty

y arori rpy6xn 6onture, qerf y rrsol{oua rr cytrepoprrrnoua.

TEJIEB}IB}IOHHAfl AIIIIAPATYPA
lJIf ACTPOHOM}IqECIIIIX ICCJIEAOBAIII'Ifi

A. lI. Jlntrun, I. A. Marneer, A. f. Huxnruu, A' T' Tpycoa

flpb4laraeruaE aCTpOEOMItqecnaE TSJISEaBIIOEEaE autrapaTypa11peflraagarlega AJIfl troIIcRa

u ra6irotesut 
"u.p*r6r"r* 

BBoBA, a[ororba{rpoaauua c arpara nrgeonourpbJlbEoro ycrpoft-

crBa (Blty) BBeaA, tyMaErrocreft I4 IIJIaEST c qe;1blo ux AaJlbget1lleft {ororrterprluecRbft o6pa-

.6ornu. ., B cocraB arrtraparyptrr BxoAEr: reJreBrrsrroEf,ai uepegaroqag KaMeba; r(aMopg-bri 6JIon;

ABe cCofiI(I4 c opraEaMII-yopuuo.r6 u BltV grrx fr<iropeulcrpaqru; 
'BEIEoiEbIe BI(V (Ana);

6rorcneto{rritporrrl"ror. : .. 
-"
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TEJIEBI4SI{OHHbIII Ct(AHEp 6-u TEJIECIIOITA AH CCCP

I{. [I. Ea,rera, C. B. Mapxe,ror. B, E. Iledeluuxrrii.
H. _H. Conror, T. A. Conona, O. I[. Cnupu4ouora, '

A. (D. @oueHrio, JI. II. (Doueuxo, f. C. tlenypHrrl

Carurrrt rrJroAorBopErrfi nHnag B trpaxTrrny flo.flyrreEr.r.fi ctrexrpoB cra6r,rx o6.renros a [o_
cJreAHr're roABr craJrr4 Brrocr.rrb reJreBl{Br.ror{Ebre clrcreMrl, pa6orarorqlre B pe}Hr,r}re cuera {oro-
EoB. B CAO AH CCCP cos4an cxar{ep, trpeAuaBnatrenr*rrl g"ur crexrpo(porol.rprr, .ru6r*
acrpoHoMr'rqecxt'rx o6textoe. Cxanep rrpeAcraBJr,ser co6orl TereBr,rar,roumn'i qrrSponoli l{Brrepr4-
te,nbllhrrt ltoMtrJreHc AJrE perr.Icrpaqrllr cfier{rpa.nr,nor.l unsoprrarlrlr.r B pe[(].rrre r{BagroBotrpe-
AeJrr,Eoii qyBcrBr4Terbuocru. B fiaqecrBe cBerotrprreMuoro ycrpor:rcrBa trprrlregega Blrcofio-
qyBcrBrrreJrr,HaE TeJreBr'r3r4onnax rpy6Ha rrrtra cytrep(pertnl,rxorr c aJreHTpoEEo-o[TI4qecHr.rM
trpeo6pasoBarerelt. Oco6eurrocrr,Io cucrer'16l .rrBJr-rrerc.E rrcrloJrrrBoBalrr.re crrrEaJrEEoro trpo-
qeccopa' pactroJro?(eErroro MemAy TeJIeBIIsr,IoHrrort xarteport u 3BM. On ocyulecrurffeT perr.r-
crpaqrrlo Italr{Aoro Soroa.rrextpona c paBI{brM BecoM, trprrser{ olpeAeJr.Erorcs roJr},fio r{eErpBr
co6BrTr4ri, rrro yflyrllrraer pa3peIIIeIIr,Ie tro cpaBlreEl,rro c rpaArrqr,roEsort arraJroroBort perrrcTpa-
q[ert, IIIyMbr crrcreMlr ArrcftprrrrfiErrpyrorc.s. I(sarrosas arp{enrznnocrb arrtraparypbr, xa6 tro-
fiaBaJrrr rdccJreAoBalrru' trprr perr'Icrpaqrllr oqelrb c;ra6r,rx cBeroBbrx troroltoB or{a3aJracb 6.nraaxoft
r Hsauroaor'i ef$extunuocrrr BxoArroro {oroxaroga. Cuexrpo$oroMerp pa6oraer B Jrr4grrrr
c OBM (errexrponrana-l00 tr{>, r{oropaf ocyqecrBJrxer ytrpaBJreEr.re cncrelrorl, c6op garnrrx
u IIx trepBr'IqHyro o6pa6orny. ErtHocts Har{orrJreurr.s anfoplraquu Arrr trpar1rr4secfirrx r{eJrer?
Ee orpaEr4qeHa. Oto6paxerure lrn{opuaqllrr B peaJrbHo}r Bpe},renrr [porrcxoAr,rr Ea or(page
rpa&r'ruecHoro ArrctrJrefl' o6ecle.rrBa.E HerreAJrerrHyro o6parnyro arrru 

" na6rrogare.rreu.
1000-nana.irrur,rli rapraanr crarepa rto3BoJrfier Brrlrr,rrarb Sou ne6a. Terenr.ratroruafi c],rcreMa
trpr,rMeHffercrr na ETA.

_ flepe4arotqa.E RailIepa l{oHcrpyItrr.IBHo paccqr.rrara rra r.rcrroJrbaoBaurre flepeAaroqrrx rpy-
6ox [Ir4'217 c o6briublM rr LIBoItoHHrIrr cqr,rrbrBanr,re]r, a raxrr{e ua Boa}ro}r{Eocrb troAltrloqega.E
ee H cl{cre}Ie ra3oBoro oxJIa}r(Aer{Ir.E. ,{rr tfotoperrrcrpaql4r{ c ofipaEa BItV ncno6,Byerc.E l(rr-
Eoftar{epa @oP-2, paccrrr,lTaEEafi Ea crarrEaprEyro 35-ulr firrEotrJrerrHy.

Aunapatypa [o3BoJrser BbIrroJrrr.Err otrepai{r,rr,r: {otorpa$uporarr, lrao6pamen].rfi o6rregToB
B pa3rr'lrrEErx o6ract.sx ctrexrpa tryrerr oneparr,rnnoit 4zcrarql,rouuorl clregr,r cBero-
(pr'rffirpor, trpr{ sToM rror{ep BBeAennoro drr'rnr,rpa r.rrrArrqupyercx rra coorBercrByrorqeru' ra6.no;
Al'tcRpeTrro peryJrl4poBarr, qyBcTBurellHocTb nepelarorqeit TeJreBrrBr{oEEOii rpy6rr,r C uaroM
'repea 1gE, gltcrpetno peIyJIr'IpoBaTE pa3nlax Br,IAeoc[IrIaJIa Ira Rr.lrrecfione BIiV c [raroM
3 gE; pa6orarr, B pemr{Me noc;roiinoro cqlrrbrBaur.r.fi aJrer{rporruoro I4Bo6paH{eEr.rE c rrr4rrrenr.r
uepe4alorqert rpy6Hr'I; IloJiyrlarir 6eccrpouHyio crpynrypy Ha Oorocur,n{fia]i tryre}r paBrro}rep-
Eoro cMerderrll.E crpor( ua BefiI4rlrEy rre]r{crpoqEoro paccro.rrrrr,rE B TeseHr.re 5 Ha4pou. Ha expa-
tre BIty BBeAeHa 6ynnenuo-qr.rfpoaar Iludoplraqr4fi o Aare r{ rroilrerrre c,berrgr,r, rer{yiller\r Bpe-
MeHII' Hor{epe dlotonagpa, pextr,r}Ie crerrnlr rr pex{r{rre pa6orr.r reJrear,ralroHrrori annaparyprr.

TE JIEBIIBIIOHHAfl IIIIO POBAfl CIICTEMA HAT(OIIJIEHI'I'I
, r{ OEPAEOTKI{ rIAHopAMHbIx ACTpoHoMIrqECnux IrBoBpA)ItEHI,Ifr

Io. Io. Eanera, A. H. rtacueporuu, Io. A. llonon, H. H. conron, A. @. @oruemo

B CAO AH CCCP coBMecruo c VIAnE CO AH CCCP paapa6oraua rerreBrnsr.roEEas qrrspo-
Bafl crlcreMa EaKotrJreEuE u o6pa6orrn trauopaMrrElx r.rao6parfierufi, cnoco6uaa ,a*"oorr"r"
rnu{opruaqralo try?eM cJrolr{eur.ra n qu$porort uaustu AaEE[rx reJreBrr3rrogg6rx RaApoB ay1u. o6-
pa6atlrna$ B peaJrbEoM BpeMeEr4 {otoarexrpourBre BctrBrrtrHlr, otrpeAeJr.fl.E rrx qegrpbr, r{ Ao-
6asu.Etr 0AITEI{qEI tro coorBercrByloquM aApecaM, r. e. cqlrrarr Soroarentpourr. B cocras cu-
creMBr BxoA.fiT: aJreRrpoEEo-outuqecnzft npeo6paaonareJrb, ?eJreBr4BrloEEaE rpy6xa, agaJroro-
qu{ponoft upeo6paaonatear, ycrpoficroo oope4eaenrr.s qeErpoB, traM.Erl ofuerrl, oax tz-paa-
p.EAEbrx cJroB r4 sacrorot o6paqeuua 4,5 uft1, ytrpaBJrsroqas oBM <areHrpouura-l00 lI>,
rpa{lruecnraft gracu.neft. Braayanuaaqza coAepmrrMoro traM.rrrrr trporlaBoAtrrcg uepea ryr6po-ara-lorosBlfi npeo6paaonateJrB rra MoEr4Tope. Ilpoae4eurr rtctrbrraurrfi crrcreMrp ou6opuropr,, 

"uTeJrecRotre.
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TE JI EBI43 I,IOH HbIItr IUI O P OBOIT M HOIOI{AHAJI b HbIIT CIIEI(TP O O OTOII ET P

f. H. A.lericeen, C. B. Nlapre;ror', A. (D. (Douer-no

Te,nenns1r6rsr,rir qlrsporOri uuoroxallaJllnlrft cnextpOlleTp, pa3pa6oTaIIEBII"I s CAO AH

CCCp, npegua3HaqeH [JI.s nrrcorotounort perr,rcrpaql4r.r cner{rpoB acrpol{o}'rr{qecHl'Ix o6rertor'

B Bl41r.rilIor\r AI{arIaBoI{e. B Ha.recrge [peo6paBoBareJrr cBer-crtruaJr cJry]nllT TeJIeBI{BlloHrrafl'

trepeAarotqaff rpy6na cyIIepRperrEr.rRoH, coqJreEelrEafl c aJIeKTpocrarl{qecEIlrr il(oAyrrbrrr,lM

gOIr, l,tao6parfieErre criearpa cRarrrrpyerc-rl rr ALrcHperl4srrpyercff uo 500 Ee3aBl'{cI1}IbINr l{aHaJrar{

c troJrrrbrr{ BpoMerreNr qr.rHna 32 lrc. Snentpuuecxur,l cutuar Mrtlrrenr{ cyflepRpellrll4l{oEa yc!IJII{-.

BaeTcg IraJIoruyM.sIqI,IlI 3ap.EAoqyBcrBl,lreJILIIrINI ycI,IJIIITeJIelI, 1rpeO6paByeTCA n ryl{pOnyro {Op-

My r{ perrtcrprrpyerotr B rrarrrrrr.r ulrnr,r-3BM (EreKrpoHI4Ka-60>. tr4crolbsoBarll'Ie BbrcoKoroq-

rtix qndtponux paBBeprbrBarorqr,rx ycrpoiicrB fro3Bo,Irfier I1pol.r3BoAarr, AJlr{reJrbrroe fiaRotrJlellr{e

r,rusopilraqufi s tralrsru EBM c Hoopgr{rraruorl secta6lt.ltr,rocrr,Io Ee 6o;ree 0,5 r(anaJra' B cnen-

TpO+OTOMerpe IIpeAycMgrpella oftc11pecc-o6pa6OtHa lau{oplraqllu - BBIIIIITaHI'Ie InyilIOBoIo'

CI{IHaJra, ROppeRIIlI.rI HepaBI{OIIepHOCTI,I {ytsCTBIIToJILHOCTI4 CBeTOIIpI{eMIIIIKa, a TaR,fie IIOA-

po6Ea.fi o6pa6orxa - {rrnr,rpaquE IIIyI{OB, ugeutu$uxaql4E ctreKTpaJlrnrrx nr'rurarl, OtrpeAe-

JreEI{e [apaMerpoB lraJryqaroulet:i (nor,noqarorqeii) rrJra3]rt'r I'I T. A'

flpo6uax o1cnJryaraqr,rfl cner{Tposororrerpa Ha reJlecnolrax CAO [ol{a3aJra ero Br'IcoRyro'

oS{enrr,rouocr}, Irpu cnexTpaJrr,Hbrx rrccJreAoBaul4gx cJIa6blx acrpo6llBllqecxr'Ix o6TeRTos'

CIIEr(TPOCI(OIII,Ifl EbICTPbIX IIPOIIECCOB

I. fI. Anexceerr, C. B. ,[pa6en, l'. C. Caruopyxon, IO. A. Poae, B. M' Cynoprru

,{,,ra peneuraa paga actpoSraBr,rqecxrrx BaAas Eeo6xoAtlilro flpor{BBoAr.rrr' per]'Icrpaquro 6r,r-

arpur.* ,nroiaoalnir a cneHtpax BBeBA Ea rrpor.flEtelrltrl AJlrrreJrbuoro BpeMeEIr (xecno.nr,xo uacon)'

flplr srorr AoJrE(rra coxpaugrrrc.E Br,rcor{ag rro3lrql{olrgatr cra6uffiuocrr u xopoilas paBpeilalo-

trIa.fi clloco6Hocrr. 0rr.r rpe6oBaHu.E lr 6r,urr,r rroJrorr{eELI B oclroBy coBAaHI{s cfleHrparlb]roro RoI\{-

trJreRca. B xaqecrse patrarprpyrOulerO ycr:porlcrBa BBsra fial\{epa' BEItrOJIIIeHHa-E na 6aae Ar'rc-

cepTopa c soroxoggor-l nrar:i6or:r, coeAr.rrreuuoro orrrlrqecxl,r c MoAyJrbIrbIr{ 3OfI. I{altepa pac-

ooruin"r., r Soxarr,noi,l rrrrocr{ocrlr cnexrporpa{a. I4ao6pamenl{e crrenrpa ripeo6paayerca

rauepott B oreRrp[qecxlri.i cr.rrnar, noropr,rii rro J]uEI4r4 cBs3r.r trocrytraer B RoHrpoJIbEo-ytrpaB-

rxrouquli 6.non <(Denzxc) lr trepeAaercfl AJI.E o6pa6otxll s EBM.

Itoynaenc npra6opos cocrorrr rra r(aMepbr, 6flora marosblx paBBepror(, o6ecne'It'Inarculero

Bbrcogyro npeueunjro r.r rroBr.rqr,rolrHyro cra6u,rrnocrb l4ccJreAyeMoro cfier{rpa' HolrrpoJrbHo-y[-

paBrr.flrorqero 6,rona <(Deutrnc> lr 3BM <0,rexrpouraHa-100 Zl c Al{ctrJreen. I(onr,lenc rIoBBo-

JrfieT npoBoAr,rrr, r{31{epeErr.s Har{ B acrrHxpolIllolf peE(rrMe, TaH 1I B pe]flIrr{e (cuHxpoEEafi ctreR-

TpOcROtrrr.E)). Bn6Op peE(IIIIa npOI4SBOAIITCff trepeftflI9rlaTeJlel\f (pog pa6OTr.I). B pexrame <cun-

XporrEarr Clre1Tpoc1onr,tfi1 B ((DSELIRCD trocTytraeT AOtrOJIEI4TSTI6Ea.E EE{OpMaqI{f oT {Otouet-
pa, pacrroJro1(ennoro rra Bropotr reJrecao[e rr cJIeA.EuIero 3a rraMeEerrlrsMl4 6fiecfia sBeBAbr.

Ocnosgbre rexrrrlqecrr,re xapanreprrcrr.{Hr{: qacrora nporpeccrrBrroit pasaeprxl'r 2-200 Iq;
Bpeilf.E arclroaraquu t OJIelIeIIra IIsO6paE{eELIE 20 Irmc - 20 c; BpeMrI EaROtrJIeEIlfl B traMflrII

EBM lO 3 u; paapeuraroulas cnoco6rOcrr 256 aJIeI\{eIITOB, trOBI,IqI4OHHaE cra6u.nrsoctl - ne

xyme 0,5 aJleMelrra Ba qac.

I(orln,rerc IIcIIoJIbsoBaJIca n na6rirogeHilsx Ha ETA CAO AH CCCP II troRaBaJI xopoilI{e

3I(CIIJIyaTaqIIOEIILIe XapaRTepI'{CTI{RI'I'
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I'E rIrcrPAUlIfl crTABblx CIIB ft T PoB r]I Eo rot(AHA JI bHolt crICT BM olt
CIIETA OOTOHOB

IO. I. Bar-lnep, I. tr. Ma,,rauxrru, E. 1., Crr.rr,rlrc, B.,(. Trrron

B lluctl'myre cfioltrpocltotrLlu AI{ CCCP coBAaHa }rnororanarrbEas c4creMa cqera SoroEoB
'o qr'rfpoatru lra(otrJrerrl{e}r AaIrELIx, trpeAuaBuarrerrrafi AJrff peu{crpaqtrtr cJra66rx crre1TpoB.
'@otorpllellrur{oM .EBrrferc.rl oJreKrporrHo-ourr.rsecn[rt rpeo6paaorareur VM?I-93 lIIy (OOn),
eoqreseusut ctreql4aJrbEEIM cBerocr{Jrblrbr}r o6reKrr.rnolr <Cnrnar-2> c BErcoKoqyBcrBrrreJrbEofr
rerreBl43lroEEot uepegarorleii tpy6noft - rraonorroNr JII4-801. Msoronauaarnut auaruaarop
NTA-512 cJryx{r,rr ycrpotcrrolr nserurerl trarrsrrr.

CI'tcreua trpeAuaauaqeua IJIE perrlcrparlr4n r{ilrtryJrEcnrrx cBeroBbrx cErEaJroB, ,[aate.nr-
,Eocr6 oAEor(parsoft oficroallqr{Ir Batreproro 0OfI 0,2-10 nnc. tr{eoror satrepr tro ceRqEE trepe-
.Iloca II tro cel(ql{rl cql{TbrBalrl4fi, .(,titreft,lrocrb BaTBopEoro r.r}rtryJrbca uo SoroHatogy trBoRoEa
(300-1000 uHc) oupegeufier BpeMff lranotrrreErla Ea r(rmenrr.

O6pa6otna aJlenrporrlrbrx {otoorc.reton trpouaBoArrrc.tr r qn{poaoft {opnre a peaJrsgoM Mac-
mra6e rpelreutl. floc,ne cqIITrrBaELr.E rr BarroMrrraEr[E oAEoro r(aApa cJreAyer IIur(Jr crEpaEIrE
upegrrgyrqeri un{opuaqml c Mr.rrtrenr.r (B-10 xagpoa).

E.uox o6pa6orfirr [poLr3BoAI{r ceJrenqlrrc cr.rEaJroB BrrAeneEEot qacrr.r crpo64 TeJreBrrBrr-
'oErroro pacrpa, a Talt}Ite Al,IoRprr]rr.rHaqr,rrc cr.rrrraJra IIo ErrffirreNry rr BepxrreMy ypoBEro AJr.E
yMeHLIIeET{rI ItoJIIItIecTBa perllcrpllpyerlblx [IyilIoBblx OTcqeroB. C rnxoga 6.nona O6pa6orxr
HoplrrlpoBalrHbre cLrrEarl6r, cooTBercrByrolqr.re oAHoaJrefiTpoHrrrnl,r {orootcveralt, trocrylralor
rB HaHaJIriI nnerunert trar{flTrr.

B upoqecce HanolrJrerrrrf r,ra{opr,raqr.ra oro6pax{aercfi Ea Ar{ctrJree Muoror{aEaJrbEoro aEa-
.Jrr43aropa. BoarrorHra sarlrlcb cpaBrrr,rBaeMErx ctrefiTpoB B AByx qacrfix tratrfiTr{ no 256 r{aEaJroB
r(a)ftAafi. Peaepcuaur,rii pex{llilr pa6orbr ]ruoro(auaJrbrroro arraJrraaaropa rroBBoJrxer trporraBecrrl
tBbIq[TaE[e lllytloBblx oTcqeToB I43 IIaHOtrJIeIIEOTO Cre(Tpa.

Br,rpa6oraurr Hpr'rrepr.rr,r otrpeAeJrerrrr.E pex{r{rra oA}roaJreftTporrrofi perlrcrpaqun.
Ctlcrelra llrreer cJleAyroqrre rrapa]rerp6r: oAuoaJrer(rpornrrft r(oMtrorrerrr Sr.rHczpyerc.a c paa-

rrbrr,r Becou r 2-3 HaEaJrax sEemuert [arrxrrr; pa6o.ree troJro 5 X 12 rru; paBperuarcqag ctro-
'bo6uocrr - B nap nru,/um; KoflrqecrBo paBpemaeMbrx naEaJroB - 80; no.rruuecrBo myrroBrrx
.orcqeroB 

- 10-3/c.rauaJr; eMr(ocrb r{arraJra traMfrrr - {00.
flpr'r6op trprrlrerfiercr, B qacraocrlr, Arff rtayqerrrfi cuenTpa Ho.rre6arenruo-rparqarersuofr

.troJrocf,I rou6truaquonEoro pacce.sHlrx atlrocfiepEoro a3ora. Cuerrp BaperrrcrptrpoBaE fcTa-
nosr{otl <JlnAap ItPl c paccrosuus 100 u sa {000 qrrnJroB rrafiorrJreur.rr trptr Alrr4reJrbuocrrr Ba-
'TBoprroro r'ruflyflEca 3OfI 0,25 MRc. BeJrr.r.rl4rra crlruaJra paapemeuEbrx BpaqareJrr,Errx r{orrtro-
.rreHToB cocraBJrfier 5-20 tlorootcqeroB Ba cyr,rnraproe BpeMff EanotrJrerrrff.

TI E PCIIEITTI,IBbI I,ICTO,'I b 3OBAHII,fl M II HI{. 3 BM
AJI}I OEPAEOTHI,I BI,IAEOCI,I|HAJTA IIPI{ ACTPOHOMI,ITIECT(IIX HAEJIIOAEHI'IffX

K). C. AlencaHAprrH, B. A. Ka.nrun, C. M. Cnueuon, B. H. flxyuruH

flossnertle mnnr,r-EBM orltpblBaer rrrlpoxire Bo3NrolnEocrr.r AJrE BrreApeEr,rx Bi,rqr{cJrrrreJlb-
r'roii texntrHtt n acrpo$lranuec(rre r4ccJreAoBaEtlx. He4oporaa HacroJrr,Harr ,rruru-OBM trpfilIe-
rrelra AJr.'I IIccJreAoBaIrI{fi ctreRTpoB BBeBA c troMorqEro acrpoEoMrrqecrori re;rerraarroEEort ycra-
nonnn (ATV) I{pr,rucnoir ac:rpofraanuecnoii o6cepBaropnu AH CCCP. flepe4 BBoAoM r 0BM
'rerreBllslroHrrurljcurna.rr c BbIxoAa ATV upe4eaprrrerrbHo o6pa6artrnaercff c rolrorqrro AIIII
trna EAfl-6.rt, noropsrrt o6ecnequsaer BbrAaqy B ABor,rrrrro-Aecarr.rquoM HoAe BorrlrqlIurr o6pa-
6arnn aerroro BliAeocrrruaJIa.

Mr'rnr,r-EBM ocyqecrBJrxe? rrprreM Bar(oAr{poBarrnor,i lru{oplrarli4r4 TpeME croco6alpr:
no6artrnnri'l trpI,IeM B noAax Bbrrlrrc,rll4TsJrbEoro ycrpoiicrna (BV), nopaaprgnnft trpr4eil{ B r(oAax
BV r,r uopaspx4urrrt npuelr B r(oAax f OCT 18052-67. Itarx4nft nB arrrx ctroco6oB orrrqaerca
cHopocrbro BBoAa, AotrycrlnrhrM o6beNloilr BBoAlrNror"r lru{opuaqur.r u o6relrolr nporpalnrrr. Ha
rrepBo^\r orane 6r,rn peaJrrraoBar nopaapagurut nnog rru{oprua4r{rr B no4ax BV.
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TB JIEB1ISI,IOHHAfl ATITIAPAT Y PA

IJIf PETIICT PAUIIIII CJIABOCBBTfl IqIrXCfl OEGE It TOB

B. I'I. lar"rgancxrtfi, B. II. Ponauron, E. trI. IIIraun

B I43MI4PAH CCCP paapa6oran (orrrrrrer{c rereBrrslloHHoIl anuapatyptl [Jrfl trpoBe-

AeEr.rE olrntrec1rax Ha6JrroAenui'i s pflAe sxcrrepi4MeuToB, cBflBaEHI;rx c I'turxexquei'i aJIeKTpoIl-

EBrxrr rroErrbrx tryqfioB B rronocsepy r.r Nrarrrlrroci[epy 3eulu. Ha6.nro4erur trpoBoAtlrcfl cBerl--

r14 B paBrr.rqg6rx KJrr{Marr.rqec1[x paiiouax u c 6opra caMoJlera. I{olrnnexc Anyxxauanrur,ttl,
oArrg r.rB nagaJroB rrocTpoer Ha cy[epxpeMEr,Inoue, gpyroii Ha IIsoKoEe (noaltorxua salrera co-'

orBercrBeggo r1a cenoE tt trll4-21,7). PaaneprHa rrporpeccl{Bratr,320 crpor( Eprr 50 xatpax.

B ceRyIIAy. Peructpaqux llso6pall{euufi npol{aBoAl4rcff AByME RaMeparm PtDIi-5 c IIrr-

repBaJrar{rror0,t25 go 32 c npr,r encrroar4qrrrr or:1 go 8 ragpor B rpex peH{I{}Iax: nprr HeIIpepbIB-'

HoM cqIrTbIBaIrIIIr, c rraKorIJIeH[erI Ha MI,IueLII,I I{ lIpII cTyrIeIrrIaToM cqlrrr]IBaruItr. B ilocJreAHeNI

cJryqae BoBMolr{eH ar,r6op ;rro6o10 r{aApa rra Bocbrlrr,r I,IJII,I BarII{cL ncelt ceptur c Hatonrelllrel\{ Ila

rrJreg1e. B Hasecrse AorroJrHrrreJrbnoro perlicrparopa l{crloJrlayercfi BIrAeonIarHIIro([ou. 3anI'rcr,

i.r Bocnpor.r3BeAeHrre npor,raBoAflrcx qcpe3 arcr{rponnrrii xouuyrarop, ocyqecru.uarorql'Iii npe-

lrenn6e paBAeJIeIrIre RaHaJroB B BaBrlcr,IMocrr,r or pelfirrl,loB cqIrrLIBaur{fi. f{ara, upeltl rI conyrcr-.
ByroilIafl r.rn$opuaqua oro6paxaercr rra a(paHe c rroMolrlbro reneparopa 3IIaRoB Ira 24 anafio-

[recra, qeNr o6ecneqlrsae,rcs ygo6crno roc.negyrorqeii o6pa6orxlr nu{oplraqtltr. I{olln.neHc 
'

rlrrraercfi or cereBoro rrJrrr aBToHoilruoro flcrorrur,rx a f27 B ,200 BA. Annaparypa coxpa]Ifler pa-'

6orocnoco6socrb rrprr r 3ilreHerrr'rr Harrp.sx(errrrfi flnrar{rrfl or 22 po 32 B 6ez nolcrporixu pexlr-
rroB B ArrarraaoHe.r'eureparyp or -10 Ao 30o C, O6qax Nlacca ortoJlo 80 xr. Annapatypa 6eaor:-'

r{a3r'ro ar(crrJryarrrpyercrr c 1977 r.

O TIP ODKTI{ P OBAH I,I II ACTP O O trI3II tI EC}IIX TE JIEBI{SI,IOHHDIX CIICTEM

B. fI. Oproncxur:i, B. If. llnauon, B. (D.,[enveHxo

flpn npoexrnpoBarrnrr acrporlr.rauvecnr.rx reJreBr{3rroIr}IBIx clrcrerl AoJr]rir'ILI 6urr, peueur,t

BaAatrrr o6ecne.renlrs rpe6yelloii Toqfiocrlt {orolretplrpoBaHrrff l,I I{3Mepel{rrfi }toopArl]Iar arlaJrr{-

Br,rpyeMlrx o6reHror. Err.r aagauu lroryr 6r,rrr, Br,rrroJrr{e}rbr nyteu qlr$poroi.i o6pa6orxlr Bn/\eo-

cr.rruaJra, coBAaBaerroro BlrcortorryBcrBr.rre,nrr.roir reJreBI,IBrrorlrroft cr.rcrelrotf. flpoue4ennrre lrc-
cJreAOBaurrfl ltor(a3aJrr.r, rITO IrpII AJITTTeJTrHBIX I,IlrTepBaJraX MelI{Ay r<alu6poexalllt o6ecuequtr.
Br,rcortyro roqrrocrb l{eBoa}ro}riHo, rroarorvry ua {oronarog ilepeAarouero npn6opa rcJIeBI'I3rIoIr-

Eoro KarraJra Heo6xoAr.rMo rreilpephrBrro npoen,rrrpoBarb rrao6pa?fieulre {orouetpllqecxoro recra,
Harrprrlrep 38e3Ar,r c IrBBecrrrr,rrrlr (tororrerpr.ruecrrr'rr{rr xapar(Teprrcrrntaun. FIaI,I6o;ree rtecra6ltls-
HIIMIT Bo BpeMeHII oHa3rrrBarorc.rr rroJroTfieHrre r.r pa3Nrep TeJreBI{3IIoHrIoro pacTpa. Cra6trlI'raaqux
rlapaMerpoB TeJreBr{BIroHrroro pacrpa lrotxer 6r,rtr Aocrrrrrryra BBeAerrlrerf peflep]Iblx orrreror{
ua {oroxarog fiepeAarorlero reJreBrrar{oHHoro upu6opa.

Pery:nrporaufie qyBCTBrrreJrbrrocrr{ TeJreBrralroHHoro fiarraJra rrpor{BBoArrrcfl rIa ocHouc roI{c-
ROBbTX aJrropr{TNroB AJrrr lroryqeHr'rE tlraHcr{NraJrb}roto oTrrollrelll{r{ c[I]laJIa I( UIy]Iy. c qenr,ro

yBerLrqeElrE Toquocrrr {orolrerpr.rpoBalrr,rfi ocBerqe]rr.rocrrr ir3o6paE{eurrfl QoronerpuuecHoro
Tecra aBToNrarrrrrecxr.r peryJrllpyercfl TaHrIlI o6paaolt, uro6r,t otta oRaBaJracb 6nrranoii r{ Be"IIIItrlrHe

ocBetqeHHocrrr r.rso6parHeHr,rl rrccJreAyeMoro o6r,enra. Ilpege,;t,naa qytscrBrrreJIluocrlr reJrell[-
guorlttoli cr,rcrelru yBeJrlrqrrBaercfl npLI Har(olrJleHrrrr B TerreHr.re Eecr{oJrbRlrx RaApoB c nocJleAyro-

rqlIilr oAHoHparubrr.r c.rltrbrBaHlrerr. Paapeurarorqag cnoco6noctb cLrcreMLI 4nn cra6ux o6r,eHtou,
pacrroJiox{erlHr,rx s6nr.rsr,t ,rpfirrx BBeBA, cyilIecrBerruo Boapacraer trplt Alruallltqecrto]I y[paBJre-

Irrrrr paBlloBecrrbrr.r rrorerrqr{aJrotr rrrrrrerrrr rrepeAaron{erl :rercnr.tguonnoli r:py6xiI.
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IIPrr rrEHEHr,rE rIpIrEOpoB c SApfIAOBOlt CBfrSbK)
B ACTpO(D[3I{ qECI{IIX I{CC,IBAOBAHI,Ifl X

E. I,I. Ce4;,ToI, jil. B. Ipaurruriu4 B. I,I. t(apacen,
B. O. ilpacoros, C. II. porrauos

(tr3c)

B I{Ao AH cccP flpoBo/{I'Irlacb oqeH(a syBcrBlrre,rbHocrrr orrrrrno-aJrenrpo,Horo aarraJra
trpI'IeI'IEI{ItoB r'rao6pameuu.rr ua IJ3C rro uBfiyqerlrrg acrporror{[qec(rrx o6r,eHroa.Ontr,r(o-EJreRT-
ponuuft fiaBaJI cocrofiJr I'I3 reJlecnorla ABT-B (F : 11 rrri D : 0,8 u) u flprreir{rrrrxa nao6paxe-
HrIfl Ha ocHoBe .rurr'relixu fI3C c pasr.Ieporr aJlesIeura 45 x 45 MnM rr qrrcJrolr arenenros 128.
tr4aueprlacr' BeJrI'IqIrHa Br,IxoAlroro cIIrHaJra c [prrerr,rrna lrao6paixeunr B BaBrrcrrMocrr.r or oc-
BeIqeHlIocrI{ BxoAHoro spaqRa re.tecfto[a rr BperreHrr HaKorrnel{r.rs ra fI3C. I4alrepr;rcx raxare
paarrep r'rao6paxreulrri 3Be3II Ira rloBepxnocrr'r fI3C, a qrrcJre aJreMeuron fI3C, no yponnro 0,2.

Mnur'rua.rr,uafl aRcrlo3r'Iqrlfi, flprr noropoii aenrrcr rr3r,repeHrrE, 6uJta 2.10-2 rn,c, MaKcrr-
MaJrr']Hafi 1,5'10-1 JrR'c. Be,rrlr'rlrua oI{c[oBIrr{ilII [o ypoBlrro 0,2 cocraurflJra coorBercrBegrro4't0-3 u 3.10-2 .un.c.

C uolroulro orITIIIto-sJIen?porruoro rpar{Ta fioflyqeuo r.rao6pameune nynnoft rroBepxgocrr,r,
tr4ao6pamenlre Jlynrr, coBAaBaerroe rerrecxorroNr ABT-8, .rorruriuroau ruuerixoft fIBC. Cxasr-
potsaHlre IIo crpo(e ocyqecrBJrfiJ]ocb BAoJrb alrrer"rxu II3C, r treprrenArrr(yJrfipuoM lratrpaBJregtrrr
(tro xa4py) - 3a cqer /1Br'In{eIIIrfl 3err,,rr.r I,r Ba cqer rroBoporuoro l'rexarlrarfa reJrecxorla. Blrgeo-
cI'IrIraJr noAaBaJrcfi rla BxoA Z ocrllt.n"norpa{a Cl-70, Ha BxoA ,4 floAasarocr nu;roo6paanoe ra-
fipfi'fie]] le c repr'IoAolr 6 c. TanIrr't o6paaou, rra al{paHe ocqr.r,rnorpa{a BbicBeqirBaJrocr, r.reo6pa-
Tflerllle rryHltoii nooepxuoctrt. 3ro Itao6palficrrr're {ororpa{l.rpoBarrocb xalrepoi:l pipI{-5.

flo;ryvennr,re pc,yJrbrarr,I rro'BoJrrrror cAeJrarrr tsr,rBoA o rrepcfler(TrlBrrocrrl rrpr,rer,r,rr{oB Ira
fISC r acrpotpl'rauuecRl'Ix rlccJreAoBaurrflx rl acrpoAarqr.rxax. rlyncrur,rreJrbrrocrb fI3C uoxer
6r'rtr' cyrqecrnerl*o rlo,Lrlfie]ra Ba cqer c,r{Eierrrrfi Teprrore,epaqrrrr reM}roBoro crrrrraJra rryreM
oxJlalr(AeHI4E Ilpl{eNrrllll{ots r'rao6painetlu. flpn arorr qyBcrBr.rtersnocrr, fISC rroBbrrrraercfi
ts 2 paaa Ilpl'l oxJIa]I{AerrIrI'r Ha r(ar+iAlie 10' C. rlyrcrnrrre,rrbrocrr, rrpr.rer{Hr.rnoB uao6paxeuux ua
IISC c rrcrroJrbaoBarrllerr oxJrain/trerlufl Aocrarorrra A,,rfi o6ecneseHns perr.rcrpar{[rrr BBeaA Ao
,5-:-Gm.

OTIBIT PEIIIEHI4fl IIJIOXO OEYCJIOBJIEHIIBTX
I,I yCJIOBHO-I(OPPEI(THbIX SAAArr
JIAEOPATOP HOfr CIIDIIT POCft OTII4I4

;H. I. tlpeo6panteucftnfi, A. II. CeEenrnuron

{ ' oguoft r4B xapa(Tep*hrx sepr rrocJreArrero Aec.ETr{Jrertrfi frBfifrerct! trETerrcrrBuoe trpo'ul(-
HoBerrtre MeroAoB peryrr.sptrsaqran a c{epy pemeurrfl o6patmrx BaAaq trpuftfiaAuoft cuexr ocno-
urr'r' Vcnex racrroJrb3oBarfr.fr orvrx ilIeroAoB n ra6oparoproft cnerrpocnorr, 

"yqaaaueEgo 
BaBII-

clrr or rrapaMerpoB altcllepr'rlrenta.lruort ycrauoBr(r, Ir B rlepByro oqepeAr, oT mrrprrgbr A annapar-nofi Synnqulr ?r ypoBlrff encleprrMeuraJrbrroro myMa s.
Becrua paclpocrparreutofi B ta6oparoproli cnenrpocnorTnvt frBfitreTcff cr,rryaqflfi, aorAa

yBeruqeHtre A ({antop 1) npurogut rt yBeilu.Ielrrlrc rrrrrerrcrrBrrocru na6urogaeruoro ctre(rpaJrb-
Eoro ftodTypa, a cJleAoBareJrbHo, LI H clrfi?fieErrro orrrocr{TeJrbrroro ypoBrrfi e ({aHtop Z). Ecilu
,qeftcrBrle {arropa 1 npomarercr B yBelrrlqeurr [orpelruocrtr BoccrarroBJrerrrrr MeroAoM pery_
JrEpr{saqErr ucrr,rHrroro noHTypa uo na6aroAaeMoMy, TO 4eftcrnue {arropa 2 npuno4ur-n ee
yMelrBmeEtrIo. Corlrecrroe geftctrue o6oax (pantopoB rrpo.EBJrfierca rar{rrM o6paaou, sro cy-
u{ecrByer IIsRgs sIITI(MojIbHoe sHaseune A : 46, trplr r(oTopoM zcnourrfr cneitrpalrrnuE nor-
Typ BoccraHaBJrl4BaercE nau6olee toqso 1. Ha,nnsrte aroro a${exra Aunryer cBorr Kptrreprr[
arr6opa orITLIlIaJIbHr,Ix suaseulafi [apaMerpoB clrenTpaJrrubrx npu6opon, o6ycrorteuurrx cne-
qz{rxofi MeroAa peryJrffprraar{rrn,

flponegeurr MoAeJIr,HbIe pacserbr AJrE arltraparrrrrx Syanquft paBrr4qubrx npr6opoa (cueitrpo-
rpa{a, MorroxpoMaropa, firrrep$epolrerpa) rro otrpeAeJrerrrro auavenrft As.

L llpeo6patrencnufi If . 1., Cele,nwtu,noo A. lI ., Vucntu,it LI .lI .- Onr. u cflefirp., lg7g, t. 46,
c.173.
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2. flpu rrcrroJrbaoBaHrrr,r napaMerpr{qecxoro rroAxoAa AJrfi pemeulrx o6parnlrx BaAaq EeMa-

.JroBalr{Hr,rr,r rrBJrfiercfl Borlpoc o6 onpe4e.nenufi crarllcrlrrrecnlrx xapafiTeprrcrlrn oqelroR lrcRo-

rvrbrx rrapaMerpor. floHaaano, qro B BaAaqax c nerr,rner,lnor,l [apaMerprBaquefi n [epBoM rpu6rn-
.)r(egr{11 IUrfl oqegrtrf glrcnepcurt rr [ocrpoeurrxAoBepIrreJIr,HBrxI,I]rrepBaJroB Moryr rlplrMeHfiTbcrr

:aHaqeE[E rpagrrq Pao - ]tpalrepa. Pacclrorpeu Borlpoc o BJIITflHITI (corlyrcrByloqtrx)) trapaMer-

poB, r{aBecrgbrx Heroquo, tr{cctegyercr crrryaqfiff, RorAa 6oJlee paqIroIIaJIbIIbIM sBJIEercE

BI{ JIIoqeIII4e (COIIyTCTB yIOrlIIxD IIap al{eTp OB B SI{CJIO HOIIBB OCTII]'IX'

Bu6op orrrrrMaJrr,Hoft crparerr.rlr rrpu perrenr{r{ flapaMerpr.rqecnot BaAas[ flpotrJrJrrocrpEpo-

Bali Ha rrpr,rNrepe AeRoHBoJIIoqrrIr Rolrrypa (Dotrra 1'

uI{oPoBAfl OEPAEOTITA CTIEKTPOTPAMM

E. A. Bypuarrena

Hecro.urno Jrer r{aaag n KAO AH CCCP coBAaH Mrrltpo$oroMerp c ruaroBblM rIpIrBoAoM, tro-

rgBoJrgror[trr? IrBMepfiTb fioqepueurre B Ar.rcnper]rbrx paBHoorcrofiIqux roqnax ctrer(TporpaMMbI c ma-

rroxr 4 ilrrM. flonyvennrre Aalrur,re perrrcrprrpyrcTc.E Ha nep{oneute B BuAe, yAo6IroM AnE BBoAa

s DBIVI EC-l020. ,{,nn o6pa6orxu arofi lrnr[oplraqnu coBAarr RoMtrJler(c [porpaMM, rroBBoJrffro-

qflx [epeBoArrTr, rrSMepeHHbre lloqepHeHrlfl B II]rTeHCI{BT.TOCTII II CIJIaX{I'IBaTb IrryM6I, [OIytIaTE
:aBBrrBaJreHTHbre r[[pr{}rbr ,nunrft r,'rn [poBoAr{Tb ocpeAHeHlre HecRoJIbr(I{x crlenTporpaMM AJI.E

BrrfBJlernrfi rreJrxrrx 4eraneft Ha crre(Tpax. Mancuruanruoe qlrcfio rosen, noropoe Momer odpa-
.6arr,rratr,cn, paBro 4096 - aroMy coorBercrByer AJrIrHa crrer(TporpaMMrr 16 uu.

O6pa6orxa ro.nyuernor:r nep{o.nenrrr BeAercE B ABa rlpr4eMa. Ha nepnou orarle B rIaMETb

.Marrrr{Hr,r Barrocrrrcfi c nep{oxapr ra6rr,rsuo BaAarrrraE xapar(TeptrcrIrqecnafi RpI,IBafi (re 6o;ree

100 rovex).
Cr,ltaxtfisaur,re Br;rco(oqacrorrrbrx rrryNloB rIporiBBoAI{TcE tryreM rrprIMeIreEI,rE K MacctrBy rrE-

.reucrauocreli 6rrcrporo flpeo6paaoBaHrr (Dypse (EII(D). Aunnuty4nrrft cneHtp, sbtql4creuubrrt

.c rroMotrIr,ro EfI@, r vacrorroit o6,racru yMHox(aercfi rIa rrpfiMoyroJr6110e IlJrrt TpeyroJrbrroe ctrer(T-

paJrrruoe oKHo, yMerr,rflarcqee r{Jrrr y6uparcqee coBceM BJrr4fiHtre Bbrconoqacrorubrx IIryMoB.

flocre otoro AeJraercfi o6paruoe BII@ lrag [oryqeuubrM Maccr{BoM B qacroruofi o6racr[,Roropoe
.Aaer crJrax(eunnft cnerrp, [Bo6pax(ae.ubni c nouor{rro rpa$onocrponte.rn. flepnrrii etan o6pa-

6orn[ aaruMaet 10-12 MrrH MaIIrIrHHoro BpeMerrrr.

Broporl arar o6pa6orfirl BnJlroqaer ollepaqrr{: Br,rrrrlcJre}rfie Alrcfiepcflourrofi HpuBoft, trpo-
'BeAeHlIe ypOBlLs EeIIpepbIBHOrO CtreRTpa I,I BLITIIICJIeHI'Ie OIIBI4BaJIeIITIILIX [II4pI{E llfrIlfr" EilC-
'nepcrrorrrafi nprrBafi rrpeAcraBJrfiercr upmrofi u;ru napa6onort, nrttucaxeMblMrr MeroAoM Harr-

Meubrrrux r(BaAparoB. Vponeur, HerrpepbrBrroro clefirpa rrpeAcraBJlfiercr rolaarofi, npoao4rruofr
,qepeB BaAaHHbre roqfifl. Cyuruapuax ar{Br{BaJrerrr}rafl urrpr{Ha .xunuft ulr 6neug nr,runcfifr.ercfr

uo o6rqllu {optuynau MeroAoM rrprrlroyroJrr,Hunon, flpe4eJrbr cyMMrrpoBaHtrff ofipeAeJlsrorcfi
.uasarluort lr nouequoii AJTIIITaMIT BoJrH, SaAar{HIJMLT Sapauee.

Ecru raueercs ceprrff cfiertrporpa[nr, cr{flrbrx Ha oAHy rrJracrrrrrxy c Br,rcoRIlM npelrerufiu

BaaperrreHrleM, KaK, HarrprrMep, [prr rrccJre4oBaHr{tr 6rrctpoft crrenrpaJrr,rroft rlepeMeuuocrtr Mar-
'rrr,rrrrbrx BBeBA, To Molnr{o Harirrr cpe4nee r,r3 Hecr(oJrr,firrx cler(TporpaMM AJIfi .ryuureft (prnstpa-
{Iurr rryMoB r{ rrorrc(a c;la6lrx cfler(TpaJ]bubrx oco6eunocrer,l.

a Ilpeo6patrceu,cnuil E. 1., Ce)eaanunoo A, IL- E(IIC, 1979, r,31, c.72.
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METOAbI IIOBBIIIEHrrfI oTHOIIIEHL{fI CI{|HAJI _ IIIy]u
ilI' trI IIOJI fl PII M ET P I4 II ECTTII X I4 3M EPE H I{f X

H. II. lto6anos

Paccltotpeuo BJrr{ffrrl{e reruuetiinr,rx ucxalxesr,rri B crrnycotrAaJrr,Eorlr MoAyJrr{pyrcqeM crrr-
IraJIe aJleRTpootrTtrqecRoro arIaJIIrsaropa rroJrEprl3arlufi [pr,r BbrrroJrrreErrrr HeHoropr,rx BrrAoB tro-
'fl.Epl'rMerptrrlecKrx I{3MepeEuft. Ha fiplrMepe alraJrr,rsaropa xpyrouofi troJr.spuaaqrrr4 rror{a3arror.
sro EaII6offiIlIee Memarctr{ee roager:icture or(aa}rBaer rraJrrrqrre B yrrpaBJrflroqeM Hatrpffx(eg1rp
nroport rapMolrufiIr. ,{ame npu MaJIBIX Blraqeurrxx arrtrJrr{ryArr nropoft rapr{ou-rr(rr (nopa4ra
{0/s) aoenr'traet romnlrft c[rrraJr na ocuonnori qacrore, qro trpr olpeAeJreurrbrx ycJroBEEx cEIt-
,fiaer qyBcrBr{reJrBrrocrB r,IsMepeEr.r.rr xpyroaori rroJr.EprrBaqrln Ao BerEqI,IEBr (10-3-10-2). JIom-
rrrft crallrar ,S* xpyroaofi rroJrfiprraarluu B aroM cryqae lro2r(rro oqeurrrr, c fioilrotrIbro trpocroro
BbIpalfieHIrfi

.S*:7:-r1 (6m).e,

rA9 7' Q - trapaMerpll Crorca, cBEBarrIrbIe coorBercrBeHno c xpyroaoft u .rruerirot rroJrqprr3a-
fiuefr', J (6-r) - {y, qu.a Eeccer.s I po4a 1-ro noprgxa,6*, - aMrrJrrrryAa Bropot rapMorrfi-
r(I{ MoAyilrrpy$rqero cnrrraJla, Bblpax(aeMarr qepea Befir.rtrr.rry Saaonoro cABr4ra B paAr(agax.

Ha ocnone trpoBeAelruoro auaJrlraa lr c yqeroM Apyrux {arropon cAeJraH BBTBoA B troJrBBy
rlplrMerreEurr [p.sMoyroJrbrroft nto4y.rraqufi trpll rloJrffpuMerpflqecrtux rauepenrxx, Toquoc16 14a-
uepeurfr uorner 6lrm troBhllrreua Ba cqer aBToilrarr.rsec(ofi xolrueucaqru Snrorryaquft rlETeEcuB-
HocrII aEaJrrraupyeMoro trByqeHtrE. llanaraetc.s MeroA rraMepenrx npyronoft troJrgpflaaqutr c 14c-
rroJlBSoBalrtreM BpeM.E-r{Mrryffcnoft I\roAyJr.EIUrrr u aa*rxnyrort o6paruoft cnaau <Soronpuenr-
Er4n - MoAy[.sropD.

METOAbI HAE JI IOAEHIII,I C TII O PATIIIIIOH HbIM PA3 PEIIIEIII,I EtrT

A. A. Toxosrnrrru

llntep([epeuq[o]IHr,Ie ]IeroAbI na6.nrogerrr'rii cnoco6rrn o6ecnesrrrb Bbrco11oe paBpeueHne.
3a cqer clrJrLrroro crIr,IlRelII{.s [poHrrr{arctqert cnoco6nocru 1. ,(;rn Lr3}repeHrrfi AnaMerpoB BBesI{,
6rur npe4loxeu untep$epouerp I'Iar"rxerrcoua. Ero qyBcrllrrrcrrruocrr, B npr.rnr{rrre orpaH11qega
arlroc{epnoi'i typ6y.nentnocmro. flplrlrerreHllc rcJretsrrgrrorr}rr,rx flpr.reilr]rr.rxoB cBera LI Briqrlc,rlt-
TeJrlHllx cltcreM rIoBBoJr.rIer yBerusurl lpeAeJIr,HyIo BBe3AHyIo BeruqrrHy 4o 15m.

Meto4 crena-mrtep{epouerprrrr [peAJroarer.r A. Jln6eripn rr oc]roBaH Ha ror{ rpax:re, uto
cner n Sona.rrsuort u,nocxocrll TeJrecxorra ulrrep(peprrpyer rr rrao6palr{eur.re aBe3Ar,r rrMeer Bep-
].II{cryIo crpynrypy 2. CraruculqecHttrl aua;rrra 6onr,ruoro qrrcJra ]rrrroBeuulrx r,rao6paxreruri.iI\BErqI;Ic!'IeHIre cIreRTpa I\IoIqHocTrI IIJrrr aBToltoppe;naqtnr) noanO.naetl narlrrr uapalre:rprr ua6;rrc-
Aaelrblx o6tenton (4uaivretprr BDeBA Ir [orelr]relrrre H Hpalo, aMllccr.rorr]rbre o6olouru, paccrofl-
EIre ,I rro3lrr{uoHlrr,rfi yro;r y rec}IIJ]i groriulrx aleag). gyncrrrrrenlHocrb BaBrrcrrr or RoJruqecrBa
nBaHToB cBera' [orraAaroqrrx B oAHo aeprro, T. e, or fiaqecrBa ll3o6pa]fleurrfi, rr ],ro]r(er AoxoAr{Tr,
go t6-t\m. Het npuHqnnlraJrr,Hllxpaa.rrlrulriirreifiAy cnen.rr-rrnrepSepolrerprreri r uHrep{epo-
Nre"poilr MafiHe;mcora. .(.rra annaparypnorl peaJrrraaqrrr clex.n-rurep{epoilrerpr4r.t AocraroqHo
perrrcrprrpoBar6 c l{oporxoii ancnoarrqr'reri nopagxa 20 ivrc yle.ln.reunr,re lrao6pa)fierr[-fi BBeBArrr
n yaHoft cnextpamnoii rroJroce flprr fip]rlreueHrrrr coqera]rr.ra SOfI c Brrrrocr,errxor,l, upe4enr,uan
SBesAlrarr BeJrrrquua AJrrr rar{lrx npu6opon - or{oJro 8?r, a xopourfle Eoqrr - Ao 9-t0nr3.
Ha6lrogerurn oserrB [poAynrr{Brrrrr (ao -200 BBeBA sa uour,), no ux o6pa6orfia rpyAoeMr{a..
lopas4o rrepcfler{rl,IB}Iee reJreBr{Brrorrlbre cr{crelrr,r co cqerorr $orouor (p,o 74m), rge o6pa6orxa
crlrllaJra r.rAer B pcaJrr,Horr BperreHrl Ir o6flersaercrr uplrlrerreuLlerrr 0BM,
,_ . Ars pelrerlr.E p.sAa BaAas, r.r B qacrrrocrrr Ar-fi r.rayqeHrrx BrrayaJrr,Eo-4sor:iulrx BBeBA, r{ilreer
crrbrcJr rrpoBogurr, uutep$epor{erpuo Ea cpeArrrrx reJrecHorrax Arrailrerpo}r or 0,5 go 1,5 rvr.

C otoft I{erlbro B IAI4U paapa6orair cpaBu}rrerrlrro upocrol:i npu60p - pacrpoD}rri lrnrep{e-

7 Toxocuuun A. A., Illee,r,oa IL B.- )/(DH, 1979, r. 129, :r;u i . 4, c.645; Labeyrie A.- .

- Rcv. Aslrotr. Astroph., lg7B, vol. lb, tt. i7.z Labeyri.e,4.- Anr. Rcv. Asl lorr. Astionh., 1C78, vol . ltt, p.77; llcALisler II . A.-
^ anrl Tclescope, 1977, vol. 53, N 5, p. 346.3 i[cAlister I]. A. Op. cit.
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loMeTp c {aaoroft pe[rerxori 4. flo csouM ocrroBHblM llapaMerpaM OII IIe yCTyIIaeT CIIeRJI-EIITep-

.Qeponerpau ,r rrosBoJrfleT r{BMepflrb na 0,6-n TeJlecfiole ABOftIIBIe BBeSA6I C paccToEIIueM oT

.6", fS " 6r""*o* go 10m. llueercs Boailrorrruocrr, raayrlarr, rrapbr c 6onrurofi paBlrocrbro 6necna

(po 4-5m, HarIpI4MeP Pr, Cas).

tr4raH, 6larogapx pa3Br{rr{ro rexHrr}rfi untep$epouerprlr,I B trocJreAHlre ro4r,r na6nrogaetcr

.cytrlecTBeHubrft nporpecc Har[rrx BoBr\,rorfiEocTeft. Hau6onee [epctreRTIBII],I nJIaCCEEeCREe trE-

'rep{epolrerprJ, a He nntepdtepouerp IIrreHcLIBHoctet. 9ro6rt o6ecnesrrl 4auruefirurft poct

prrp.-u*rlaft culr,r, cJreAyer crporrrr, r'rHrepr[epouotpr'r c 6o'rrllreft6asoiL'

M I]ToAbI IIOBBIIIIEHIIfl IIPOCT PAHCT BEHHolo I,A3 PEIIIEIII,Ifl
B ACTPOHOMIII{

B. H. -IlvlrrHou. B. H. Epoxrru, B. B. Houuueri,
C. I. Kyar,rueHri6s, B. C. ?rrnod, B. C. Ilrernoria

x,Icrol cnen.ll-nrrrepdteporrlcrpllrl yclerrrrro fipr.rN{erlflercfi rlptr [sMepeErr[ {ynrqr'rr arto-

r{oppeJrrlq}rr or pacnpeAeJreHll.rl IIHTeIIcIIBIIooT[ no He6ecHbIM o6T,eRTaM r'Ia gz$paxqrOunOU

[peAeJre paBperrrerrr{E co3peMeurrblx rcJrcc6orroB. Olpol,ruoe r,rnrfopuaqnouuoe coAep?(aurre ort-

""ra"no.o 
rllto6paH{eIrLIf onpeAeJluer OSIIOBHyT rpyAllocrl ero o6pa6orru qu$p6BlrMu Moro-

.Aatrlt, rooro1ry orpaBAaHo nprlMerrcullo ilr-tfl SToii qeJIII RoreperlTHo-ofiTuqecfiux lrerogoa. Vcty-

iran qnrPpOar,INI t{CToAaM B TOqHOCTLI, 1(O1epeHTIIO-O11T11qeC1111e NISTOA6I adl{egtU316r, HalpIIIrIept

[pr,r aHaJrrr3e crarrrcrrrqecrrrrx cnoiicrn aucalr6;rn uao6paxerurft, a rar(E(e rrprl peIIIeEl{r{ pgAa

BaAarr rLlHerluoft dru;rstpaqrur.l
C 1977 r. n AcrpoHonr,rsecxoi'r o6cepnaropnu Xapr,noncroro yulrBepcrlrera coBMecrlro

c CAO AH CCCP BeAyrcri pa6orr,r IIo npr.r]rerrelrrrc ilreroAa cnerl-r'rntep{epoMerpr'r[ AJrfl rr3l\{e-

peHIIE ytJroBr,rx ArrarrerpoB Btse3A rr pa3AeJreHrrfl Tecrrbrx sBesAHbrx rrap ua 6-Irt tenecnone ETA'

Faapa6orarra cBerorrprrelrnarr afiflaparypa, rro3BoJrsror{afi perl'rcrplrpoBarr, c xoporHot anctro-

.auqreii uao6paxenrrr 3Be3A Ao 7'n, O:rpa6otalla MeToAlll(a-crarucrrqeCnofi o6pa6Ornu trflTell-

urrx uao6pamer.r1aft Ha RorepeHr]ro-ofirr'rqecfioNr cficr(rpoarraJrlraarope AO Xfy. trilay-reua ontlr-

qecna.s ,rJpagurgtouu {ynnqrrx cllcrerlbl ETA - atuoc{epa B paBJIIIqHLIx ycJIOBIIfix na6;rrO4e-

EII[, liBMepeH6I yIJIOBbIe AIIai\{eTpbI 31]CBA 66 BOo,4 Ori, a TaU, cC Her. flopOrOnaX BSJIIIqIIHa

.nr{aNrerpa paBHa 0",003. Paagelen rra Korr[oHerrrbr pflA recrlBlx BBe3A]IIix rlap; flopor pa3pe-

.urelrrrfl cocraBflfier 0",015,

TE JI EBIISIIOIIHbIfi CIIETIJI.I,THTDP O EPOM ETP ETA

IO. IO. Earera, H. H. Couor, A. (D. Ooruento

B noc.ne71[nc roAr,r cfler{Jr-rfirTcp(rcporicrp[rr urrpono BorIrJIa B acrpolrollrrqecfiyrc IIpaR-

T11r{y, qro AaJro prrA Bair{rrrrrx pe3yJllrarots ]} rrccJreAoBartulr op6uT Tecrlbrx gnoftnnrx crlcrelf'

B r{lr}repcrrrrrrx BrrArrlrr,rx Arral,rcrpoB rrcr{orol]Llx 6;uranr'rx rrrrarrroB' u ua6;rrogerrrflx sBe3Arrblx

o6oloqeH B paBirr.rrrublx yqacrnax AJlrrr roJrrr. O6racm [prIMeHeII[[ ]IeroAa ltomet 6urs pac-

Ixr4peHa Ira BrreraJraKTrrrrecHrre Blc3iloo6paarlr,lc 06T,er(TLI nr'taxorl cBerrrNrocrrl - fiBaBapbr'

n71pa cciitfeproBgnrrf, rarraftrrrn r.r pp. l[rn Drr'rx qeJleiis CAO AH CCCP coa4an rorieBll3rlorrEblft

."na*rrrr*rrop{epouerp, tsrirroJrrrflor{rrii an'roltoppe.nxquouuuii aHaJITIB lt3o6pa]*(eH[ii B peaJrb-

IroNr BperIelIII.
Te,resrrar,roHilr,rii nalp r[op.lrarorr 256 X 256 aJrcNIe]IroB rlprr ]Ia6JlroAerl[flx cJla6oro l{croq-

rrrr11a npe1craBJrfier co6oii perr.rcrpaqrrro orAeJrLrrbrx {otoalexrpollrrblx Bcrlbrruex. llocfie olpe-

AeJrerrrrg orreparrrBHblr\l ycrpoiicraou rloHTpoB arrlx tsclLrJrrcn rrx fioopArrrrarbr rrocryrlaror B 6LIcr-

poileiicrnyrcrqr.rii npoqcccop AJIfl aIIaJIII3a. Peaynr,rar o6pa6otnu - aBrol(oppeJIflI{I'IorlHafl

{yn1qr.ra, cyMMrrpycrcrr B flaMflTrr 6rrc'r'poii cl,rcrcNllr ]IaRolJIeHr'r[ eMitocrr,ro 64 K.Ilpoqecc
rraKorrJIeHrIrl [OCTOflIIITO BIl3yaJrI'13I'rpyeTcrr ]Ia aRpaHe lrorlrrTopa.

4 Tonot:tt;r,u,tt, A. A - fluct,ua u Acrpon. mypll., 1979' N 8, c.426.
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O6teu onepartlsttotl rlaM-srlr flpoqeccopa troaBoJrser Banr.rcbrBarb aa BpeME xa,qpa go 12&
Sotonuux co6rrr:uft. Oruetuu, sro Afiff o6t,erra 14n nr,rcoroqyBcrBqTeJrr,Har reJreBtrBr{ouuarrl
aaMepa n tot noroce crleRTpa, Roropafl o6rrquo lpr{Merrfiercff B ctrenJr-rruTep$eponrerpltr, pe--
rr.rcrprrpyer rroron rrop.EAra 10 (foroarerrpoHoB 3a RaAp. B orou cryrrae BpeMfi HanorrJrerrrrr
aBToItoppeJIfqIII{ c AocTaToqHLIM oTIIoIIeEIIeM cl{rual/myn rroxeT AocTr.rraTr, qaca r 6otee.
(cylrlrrpoaanre 106-106 npeo6paaoaarrrt), r ro BpeM.E r{ax 4ra 6oree flprrrx }rcroqrrrrr(oB AJrr{-.
remuocir Har(orlJreurr,E rre [peBbllraer Hecno JIr,Rr,rx ]vr]Iuyf .

Teresrarouxnft cuexr-alrtep$eponerp c qr{poaoli o6pa6ornofi uao6pax{eunrt 6r,rn ycneur-
Ho rrcnrlTar{ a ta6oparopn}rx ycJroBrrsx r{ Ha reJrecrotre.

trIATEMATI,ITIECI(OE OEI]CTIET{EHI4B ABTOMATIISIIPOBAHHOI:I CI,ICTEIIIbI
OEPAEOTHII IIAHOPAT{ I{bIX II 3OD PA}ITEH I,II7I

A. O. Ilaaapeuxo

AnrouatraupoBauna-rl clrcreMa o6pa6orxu trauopaMr{brx fiBo6parrieHur-r flpeAuaBuaqerar
AJrff BBoAa oArroMeplrhrx LI AByMeprrbrx flBo6pafi(euuii s OBM M-400, lrx o6pa6ornr4 E BbrBoAa pe-
ByJTLTaTOB Ha TepMIIHaJI. Houn;renC TexHIIqecHEx cpeAcrB BftIroqaeT B ce6E: 6aaOs6rft RoMtrJrefiC:
urnr-EBM M-400 c aBroMarrrllecfinM Mrrr(poAeEcrrroMerpoM AM,q-l, trpr4 rreo6xoAr{rvrocrz EBM
<SneHtpouzxa 9-100 lI>, cryxaulyro B rtaqecrBe trpoqeccopa BBoAa-BbrBoAa ycrpoftctn ua-
KotrIrreJrE ra uarnuruoft .reure (rtr1lgor>, rpa{onocrporrreJrr, <Bexrop>> !r DJIeRTpor(oIrEpoBarb-
rroe ycrpofrcrao <<arrrar), troAnlrosaeMbre K upoqeccopy 3-100 tr4 c notrorqr,ro 6floxos ]tamar:
tt Pa4yra. Cr,rcrena BrlrroJrrrfier olepaqrrrr [epeBoAa orcrreroB rrao6parrreurt.s trB otrTnqecxorL
trJlorlrocru B uETercl{Brroc?rr [o BaAarrtor? xapaxTeprrcrr.rsecnoft xpnaofi, nrrur.rranue {oua,
{r.rrtpaqraro rao6parxenua I4 trocrpoeur{e uaoyporueft; (Dumrpaqux rao6paxrenrft ocyqecr-
BJraercr trocpeAcrBoM Br,rrroJrreutrr gayuepnoft cBeprmrr r4cxoguoro nao6pax{errtrfl c trMtryirr,cEoft-
xapamTeprrcrtrfioft sfirbrpa, r. e. ruatpuqet BecoBBrx xoe{{uquenroB, xapaxreptrsyroqtrx rpe-
6yenuft qu{ponoft Sr.nr,rp. Becosbre noo${rrquenrbr Br,rqrrcJr.firorc.s cepBr.rcnoft uporpaulrort,
trcxoAE uB cBoficrB r,rBo6pax(enr,rfl, ycnonufi ero cxarrrrpoBauux, {oroalryJrbcfrfr, na rotopoir.
ouo crraTo, a rar(r(e rpe6yeMoft troJrocbr rrpotlycfiarrufi {nmrpa, Torruocru rr Apyrux xapaftTepr.r-
crrrr(, ycrauaBJrr(BaeMbrx IroJrbaoBareJrenr. Vnpaanenr4e crrcreMoft ocynlecrBn.Eerc.fi c tryJrbra
otrepaTopa B ArraJroroBoM perr(uMe rr,saRJrroqaeTcE B BLrAaqe oTBeToB Ha Botrpocbr, saAaBaeMbre.

ctrcreMofi. TexEzsecfifle xapaRTepEcrrrr(fl cr{crerrbr: pa3Mep o6pa6arrrraelroro rao6par*euzx.
1,8-24 cM; MuutrMaJrrurul mar cnarrrpoBarrnfl5 M(r{; crtopocrrr c(aHupoBaHrrn 5 n 0,4 *ru/c;
trpeAeJrrr uBMepeurr.rr ourusecrort trJrorrrocrtr 0-5; roynoc:rt rraMepeurrff orrTuqecnofi trJroruocrrr

f0,01; {otouerpruecltafi rorpemllocrb rra BceM Ar{atra3otte ZYoi noopAflrrarrraff rosEocrb IIa.

6ase 20 cu - L0 Mr(M: BpeMff BBrrroJrr{eur{ff otrepaqrru {rur,tpaquu B repecrrere rra I alreMeEt:
onra lfulrrrpa 0,2 lrc,


