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ArrAAEMt fl HAYIT CCOP

IISRECT'I[ ITPbIMCT(O}T ACTPO(D}I3IIqECI(OII OECEPBATOPT4I4

Tou LIII, lg7b r.

PESYJIbTATBI I4CCJIEAOBAHI{fl flPI(OCTId JIYHIIOIO HEEA,
tIoJIyqEHHbIE C rrolu0rrtblo ACTPOOOTOMETPA AO-3JI,

yCTAIIOBJIEHIIOIO IIA (JIyHOXO[E-2r

.{. M. 3nepera, A. B. Cerepnr,rii, O. tr{. Tepea

Acrpo$otorretp A{D-3JI, ycrauoBrrer{Ebrfi ua <Jlyuoxo4e-2> u Ear-rpaBJreEEbrft ncerga
s lrccrnnft seHrIT Ea Jlyne, npegcraBnrrer co6oft gnofirofi 6eaflr.rnaosnft reltecxou co crrefi-
rparr,uoii syBcrBfirerl,Eocrr,ro V-xauaJra R Br.rArdMoMy cBery (IcOo : S44O A,, Al, : 200 A)
u UV-naualra 

- x 6rurrxnelry y.rrr,rpa$lrorery (1.166 : 26g0 K,*Af : 780 A) (crrr. prc. 6,
loHaBLIBaroEIlrft cnentparr,Ebre qyBcrBr,rreJrbrocrrr riinaton, a rar{E(e t1l u tBl). B xoucr.pyx-
qr'rlt ripn6opa 6rrln rlpcgycrrorpeEr,r creqrlaJrLrrbre 6ner4r,r trporr.rB pacceflEgoro ,r cropog-
Ilero cDera ($ 1)' tlporpaltlrni,rii ArrcIt, Bpaqaeur,rfi na g0o (pzc. L) naxrgne B cer, noarorxer
flooqepcAr'io [orreqarb rIepeA coorBercrByroq]trr V- rlu UV-SoroyuuoxrrreJreM oonr,myro
guasparn'ry, ?aArioaftrr'rBgnii rrolruuodrop, rregbmyro gfiasparMy n .nrouuno{op, o ,,oropoory
Ttrarnr,rii HarraJI HeqyBcrBl,rrcJrerr, rrro Aaer Barrtrrcb reMroBoro tona. Actpo{orouetp 6un
nanu6poran c rror{oqLro clel{IaaJrbHo narr6ponaurot renrosuofi JraMrrlr c Ectrorbaonaur,r.
er{ JrrorlrlEecqeIlql'Il{ pacrBopa poAailILIEa B s or[retrrramone. ,(.nr o6ozx HasaaoB E]BcrBrr-
rerrl,rrocrr, 6r;ta 4,25.10-6 epef ctttz.cen ta 4. s ($ 2). Creqnalbnr,re rpeAocropox(uocrir 6ruru
llpr'Ifitrrbr B orlio[rcrrrrlr reMneparypuoii aaBl,rcraMocrr.r .flpxocrefi nrortnaro{opoB n u}BCrBr.t-
TcJrr,nocul o6or,rx nananot.

I-Ia.r.rnar{ c }rolror,fa nocaAr{rr <Jrynoxoga-2> (16.I lgz3 r.) 6nno troryqeuo 12 rerc-
rlcrpl'Iqecnilx earrlrccii, I'r3 l{oroplrx g 

- n reqenr.re Jryarroro gnr, { - B Terrent4e Eo.1r4'r,r 2-
I] ny[rrbIe cyr(cpr{rl (nepxlu'rrt npaii Coriuqa na 1o nu}xe ropr{3onTa; clr. ra6,n. 2). firentrrrc
r'Islrepcrrllfl cAeJIaEr,r B Terrl,r raIreJIlI coJrECrrEErx 6araper,1. Errra aapeurctpuponana r.ra6nr-
Toqrlar, ,{pltocTr, rlo cpaBEeHr4ro c ontlrllaclrot:i B Tetrefirre nyurroro 4ua r.r tyruofi Hou}r R }zJIL-
Tparli'to.nororofi o6.nactt'r tr oco6enno BFlcofiaff r lr.rgr.ruofi o6lracrn c[er{rpa (S B). I4a6r,no.{-
Hatulpliocrr, (n cltlrcltc ra6lropaelraa MI4Iryc omr,rAaeMar{ or BBoBA r.I BoArraltaJrbroro cBera u
cBera' paccefiErroro B actpofotolretpc) noxaarrnaer xapanrepEr,rft xo4 c BcH[TEbrM pac-
croflHrneM Comrqa (plrc. 10). Eypyln rrprrnrrcanbr uenoropoft paccer4Barouleii cpegc, aru
r'rg6litosrsrc Epr{ocrrl rlrleror ranoc }r{e orricrtcnrre atr6ego n nr,rluuofi o6nactr.r ra a.nr,6ego n
ylr-rp'a{raoleroroii o6tracrl'I, Ran LJrs JryErrcir rr;rJrrr, corJracuo [11]. floxasaso ($ 5), uro
lj$lj Pr'-yntfitrr,r rtoryl'6r,l:rr, o6r,scrrcrrBr) ecJrI,r Bonpyr Jlymr cyrqecrnyer oqerrb paapc-
ntennr,lii pr;ii rir,r;relr,rx rracrrlq, crioco6uux paccel,rBarr, cBer or Conuqa ra Belruu, Etot poft
lrolncr 6r'trs o6paaonan uB BTopr.Iqlbrx qacrr.li1 rnr6pomennnx uo;1 gefic:rnrenr 6ou6ap;ir,r-
poB r{r rJ/Hnoii }lolepx[ocrr,r uehcopuranu.

IlESUI,TS OF T}IE INVESTIGATION OIT TI]E LUNAR SKY BRIGHTNESS
OBTAINI'I) WITFI ASTROPHOTOI\{ETER AF-3L ON THE BOARD OF LUNOKHOD-2,
by A. B. seuerny, E. I. Te.ez, A. M. zuereua.- Astrophotometer AF-SL, installecl
otr Lur;ol<hod-2 and looking ahvays in iocal zenith on the lVloon, is ilouble lensless teles-
cr;pc u'iih spectral sensitivity of onc v-channel to the visible light (foerr: s44o A;
Al,: TCO A) arrlfl t]rc second UV-channcl -Ior near ultraliolct (I.u: iOSO A, Af :
730 A), sec fig. 6 shorving spectral responsc, see also t1l, IBl. special bii.lnds against scatte-
rcd and outsiclc iigirt have been providcd ($ l). programme clisk rotatecl by g0. (fig. {)
pt'rmittetl cvery lSscc to piace in the lront of correspontling V or UV-photomultiplier the lar-
ge sttrlt, rtrdicattivc luminofor', small stop and luminofor to which the channel is insen-



sitive, thus rccording the dark current. Astlopiiotometer was calibratetl with the aitl oi

specially caiibrated band lamp antl by usinglhc luminescenco of solution of rhodaminc B

in the ethylenglycol. For both channeis the absolute sensitivity was 4,25' 10-6 erg/cm2 'sec

per t VoIi ($ 2). Special care was taken as rcgarcls temperature depeniience of luminolor
-f,ifihtnott 

ancl scnsitivity of both cltarttrols'

From the Ianding of Lunokhod-2 (16 ,larr. Lg73) 12 telemetric recortls were obtained

from which 9 during the lunar tlay, { during the nig}rt antl 2 in lunar trvilight (upper bor-

der of the solar disk t" below the horizon), see tablc 2. The day measures were madc in the

shaclow of solar lrtt.ry;, p^nel. The exccssiyc brightness as comparcd with the expecteil

one was recorled auring tire lunar day and lunar night in uv-and especially high in v-

region of spectrum ($ gi. fi* .*.u* of brightness (in the sense observed minus expected'

one from starsl plus ,odiu"al light and lrom the Iight scattered inflastrophoto[rcter)

shows characteristic r,rn with the zenith distance of the sun (iig. 10)' Being ascribed to

some scattering media th.ra -.u..rremcnts, shorv thc same ratio of v-albedo to U\r-al-

bedo as for the tr,n^, olrri accortling to] t111. It is shou'n ($ 5) that our results can be expla-

ined if some very rarefied ,*ur* of dust particles exists arountl the Moon and capable to

scatter the light from the sun and the Darth. Thc s$'arm can be formed from secondary

ejecta produ.na ly bombardement of lunar surface by metcoritcs'

Buepnr,re Ha (Jlyrox oge-2>> 6nr'tr 5'crauoBJleg acrporporone-'rp AcD-3JI' oc-

so*mofi aaAaueft noroporo ,TBJI.EJIOC!, I{3l{epeHue cBeqeHIIfl He6a c IIOBepxlIoc-

Ttr JIyEr,r Har( Bo BpeM.E JryHr{OfO_ AIIfl, TaIt I{ BO Bpe}ltl lyunofi uoqta' tr4esecr-

Iro, qTo rr3-3a oTcyrcTBrr.g arnroc$epr,r lle6o Ha Jlyue 4olitiHo 6bITb OqeIIL TeIt-

}IbII\{IItrpo]I[qarcxlaflcI{JIaacTpouolll,IqecfiIlxTeJIecI{ofIoB,ycTaEoBJIeHEI,Ixllil
;;;;p;;;riity"ui, nonxrua 6' 6nrr ,ar\{erro 6o,irr,rre, qeM Ha Sernue, r. c.

c Jlynrr Nrolrillo Br{AeT6 6Onee Aaleltue Itocl{IlsecHtre O6T,eXTtrI' qeM C SeluII4'

oqenr, Bair{Ho 3EaTb, HacKoJrbno JlysIIIe ycJIoBIIf AJIfl I{CC.rleAOBaIII{',I ca-

Mbrx oTAaJreEHbrx qacTefr Baurt*roft rra JIy[e, s.eM Ha 3eI{JIe LI Ha OI(OJIO3etrI-

;;,; ;;il;;rxax. AaIIee, Ar.s HoqHI'Ix Es}IepeHnfi ua Jlyue hloriHo' 3rlafl 3a-

paHee cBerrerrr. ,u"rni"o'";"6;; rot o6ou"rr, B noropyrc lranpaBrreH A@-3JI,

otrpeAeJrr{Tr, cBerIeIlI'Ie SoAuar{aJrbHoro cllera - cBeTa' pacce'firrHoro 06raltoll

MeJIItI{x ]\[eTeopllbt,\ qacTtrq, 3atroJl}IflIolql{x Earny nJIaI,Ie{HyIo cllcTeMy u ItoH-

qerrrpl,rpylou,trxc.E n trJrocKocrr{ aTtJIEIITEI{I,I I{ BOsJIe cO.[nqa. [tpolre'roro'
Tan ItaH 3oAIIaI(aJIbELIft CBeT IIpOCTO paCCeI{BaeT COIUeqHOe I4SJIyqeHI{e' }Ie

Dlefl.rlr{ er.o clel(TpaJrbl{olo cocTaBa, c rroMoElrc I{SMepeHIItI ua acrposoToMeT-

p" AO Sn cBerrer;ufl ,.e6a B BuAr,rrroft n y.nr,tpa{uoJleroBoft o6Iacr.Ex ctrel(rpa'

trB CpaBHeIM.E CBeqeIII{ft S a.IIIX O6nirCTnX CleltTpa MOiI{]IO BbIflCI{I{Tb' I{MeeTC'E

lr,r ia6r,rrorr r{Jrtr lreAocraron ynr,rpaSuo"rleroBoro uBryrIeHI'Ifl y orAeJIr'I{bIx

;;;"A;; rroJrefi, rpoxoAflrqr4x qepe, Iro.rre Bpegrrfl acrpo4oroMerpa' ro cpaB-

HeErlrro c TeM, fioTopoe o)I{r{AaeTc.fl IIa oc}IoBaIIIItr cOBpeI\{eHIIOfi Teopul{ g3lty'

qesr{.fl 3Be3A}rDtx aruoc{ep, TaHosr,r TpL{ ocIIoBIIbIe SaAatII{, noTopble MOIyT

6;;;ft;;;;li 
"pn'oopoon 

Ao-sn' crelvet orlferr{rr" qro rrprrSop rar(oro rrrtra

;;.;i.;;ii" 
-poOor* 

Ha ctryrHr,rl{ax (}toc}{oc-5l> (t96zr i') , <Itocr'toc-2L3>>

(igO3"..l , guo rleHrryrc r4,6opMaIdulo; [r{e]Irlo, oH rlor{a'aJl ,,aJrtrqtre Aorlo,-

Er{TeJrbEoro cBeqeHtr.ff Iroquoro ge6a }Ia BbICOTaX 200-300 r.Ir, BOsMO}ItHo cBfl-

BaEEoro c ublJreBbr;-;6;;;; or{oJro 3eunu, a ran}Ite HaJIEqne yn-r'rpa{rone-

ToBoro EeAocrarl{a y Eefioropr,Ix 3BeBA.(a CN'la) I{, Bo3r{o}rillo' lla6Htna n or-

l.rurut*'o6racr.sx'MresHoro ftyttl [11'
peaynrrarrr 

""p"q;r";r" 
a6colro.niofi DHepreruqecnofi cBerr.Nrocrra rre6a

n yirirpu6"oJlere tr Br{Arr1\{or\[ cBere, flo-rl)ryetllrl)Ie B errlx AByx eHctrepl{MellTax,

6r,tng aareu oogruup"fr="rr ,narrotocrpcprrlrrru trccJleAoBaguxuu (c rloMorqbl()

paxet) aqnn6yprcHurnllr actpououarru [2]'

$ 1. ArnraParypa

flpeguo.rarafl trctroJrbsoBarb AJITI rla6nro4enuii c uonepxHocrl[ Jlyur'r car'ro-

"ogttfi 
anrapar <Jlyuoxo4-2)), 6bulo peIIIeIIo B3'flrr' 3a """":Y-1'-':t:Llii::

$olorarp, Ab-3, paapa6oraulloro pallee n Itpr'rrtcnofi actpoQuau{eclior4 oo-
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Puc. l. Eron-cxelra acrpo$orouerpa A<D-SJI

cepBaroprrrr AH cccP Arr.rr BHearMoc{epEbrx rzarrepeuzfi [3]. Ilpr,r6op A(D-Br
trpeAcraBJr.fl;n co6ofi AByxHarraJrburrfi $orouerp, B r{oropoM rr3}{eperrr,rfl trpo-
B0AITJII{CI, oAIIOBpel\{e[rIo B BI/IAI{]\{OM Id yJlbTpa$lro.uetonor( yqacr11ax CnenTpa.
B nonr,rft Balll4aHr $oroltetpa 6r,ruo rreo6xoArrrro Blrecrrl cyqecrBelru6le r,r3Me-
IreHu-fl AJrtI rloBbrrllellufl TosIIocTrr, c o4noit CTopoIII{, r,r o6ecneqen7.E BoBMo}fi-
Hocrr,r.. pa6orrr npu6opa B )riecrr(r,rx reltfleparyllrrr,Ix vcfloBlrsx Jlvrl,r _ c
4pyrofi. B orron.rarerrl,rrorr Bapr,raure 6non-cxerra $oronre,rpa Aogji ,pug-
craBJreua na pr,rc. 1.

_ Paccuorpllrr noc.TleAoBareJlbllo nalr71r,rfi oJrer\rerrlt arofi cxerrr,t. E.ne114l,l I
6rr.ru,r pacculTal-rbr ranrlr{_ o6pasolr, uro6r,I, npor\,re orpanr,rqeEr,rrr reJrecrroro yr-.[a d" Ao - 0,05 ctnep, o6ecleqr{.rr; }raAeir{Hyro Baqr{ry or BacBerfir.r [ocroporr-
Hr4il{lr r{croqrrEnalrlr cBora, pacrroJro}.rrerrrrr,rNrr,r tro/( yr,lIarrrr rp ) 40". BaBlrcr,r_
ruocrb ocna6.nenr,rs 1racceflurroro 6reu40ft cBera or yrna, o6paaoBarrgoro ocrrro
upn6opa n HarIpaBJIerI.rIer{ rlaAerll4fl Jryqa rra 6nely1y, rrccJr'eAoBaJrocb crreqr,r-
aJrbJlo,' -4n,T uaMepettttfi 6ltn r4cnoJI6BoBa" c.renrpo"pa,l, corrieurror.o reJrecrro-
na I{AO. IIplr6op AO-3JI craBrrJrc.fl B rrapaJrJrcJrr,iruft ry.1e11 6e.,roro cBera, or_
palr{eHrroro or r{oJr"rrr{il,raropr{oro Sepr{aJra cleHTporpasa, nog pa3rrr6{r,r yrJra_
Mr4 K IIyqHy' I'I 3a]{ep.EJrucb ero [oHaBaHI,Ifl nprr pa3rrr,rx, coorr]erorBerrgo rro-
4o6paunr,rx ocna6reHuqx (nunorr,4o 5.10s pai; nyur,a uefirpa.nr,rir,rlrr,r rlir,r.rrr,.r-
paruz. Ha puc. 2 [oI{aBaII xoA ocna6neuua 1n .uorapra{,lruuecr{or\{ rracrura6e)
B SaBtrCrrMoc'rr4 0T yrJra noBopora ocl{ $ororrerpa, [oryTrerrrrrdfi no 4auur,r,r-rraaueperlnft rr cBerorexrr[qecHoro pacqera 4ra 4nyr {oror,rerpon - oc}roBHoro
pa6ouero Br{BeMlJrflpa lr eanacnoio. Mnr nr,rqniu, rrro l{croqHr{I{r1 oBera, pacuo_
JroxeIrEEIe troA yrJlaMrr r( otrrr,IqecHofi oclr 6oxee 40", rre BJrrrflror npanTrrqec6u
Ira pe3vJrr,Tarbl u3lrepefiLtfl, eclrrl Aotrycrrrr{o-oc,ra6tterrze uopa4rta 106. ffi gi

Heo6xonnuo orMerrirrb, qro npuBafl ocJra6Jrerrtrfl lra puc.'2 Aaer Berlrqr,rHy
HI'rlI{e [crI{H}II{x SHaqeII}Ift, 

. 
cootnerclBylotrlfix Tleficrwrre.nbrrolry ocna6.,rerg.rri

yrraBrtrero ua 6nen4y AO-3JI cBera. B cauorr /{eJre, uocHoJrr,ny B cner{rporpa_

5
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Pnc. 2. I{prruan otua6lcunn cne-
Ta, paccogFEoro oJIeTIAOII aCTpo-
dloroltetna. B 3aBllc14llocrrr or
y.ro ,p. b6paarrnaunoro 6rcngoii
Lr EalpaRJIerrlIeNI IlaAeEIIfl CBeTO-

BOrO Jryqa

HpecrEHn-u3Mepcllrrff AJrrr AO-3 JI'
TOqI{u - AHCnepI4lIeIlTaJIL}IbIe fi3]vle-

peHr{fl rnfi Barracrtoro npu6o1ra, trpyx-
Hrr - cBerorexllrlqecHlll:l pacqer

ZO JO 40 f , apal

r[e cyrqecrayeT cBeT, pacceauurrft rrblJru]rHalI]I, TO OTCqeT oT pacce.fltrflol'o cBe-

Ta 3u6bluteH,tdbltl., T. e, oTHOIrreHlre ytraBlrrelo IIa cneHTpOrpas cBeTa H paccerlH-

IroMy B 6;rer{Ae 3aHr4)rieHo ^(uo cpanueuum c BaHyyl,rou), uoercN[y, B qaoTIIOCTII'

,nnriu o cHo6xax Ira plrc' 2, coorrercrByloq,afl yrJry Q - 42o, Aaer slraqtrTeJl]'-

EosaIII4}tieH}IocSIIalIeHtr{e'-ol{aHetrpI4HEMaJIacI'BpacqeTIIpEIIpoBeAeElII{
, npllaofi oc",ra6reHr'{.fl .-'-A"rpo6croMerp 

AO-3JI 6r,rn ycranoBJrer{ rra <Jlyuoxoge-2u cr:poro BeprI'I-
,r{aJr},rlo }I tsceuAa r{ailpaBJleu n rtectur,tfi aeulrt (ecllr }ie yqtrTblBarb so3lvrorHnbrfi

;r;;; ,; lr.lr4.pu"t "rororo 
;ryuoxoga). B;runia1iurne Aera;rIr, Horopble' noodu(e

roBopfi, n{ollyT OKaSbIBaTb BJII4.[]IIIe HaI{ IIOCTOpO}IHI{e I/IcToqHp]Itt{ pacceflII-

tHoro CDcTa na ilor{aBaHna acrpo(torol{erpa Aqr-3JI,- ETo cJIa6oHatrpaBJIeHIIafl

G;p"r..p";n) u ocrponarpaBJIeHlIa.fl aHrenr{r'I. Bepxyruna c*l6onaupasilessort
,arrrerrHr,I BI4I\IIa lra 6;tien4r,r BtrAIIMoIO I{aHaJIa IIOA yIJIoI{ 40",5 u ilo paoqeTy

(ocra6tenlre 6o.rice 105 paa [pr4 raHr4x yrrrax) tre_r{o}Iter AaBarb oLqyrI4MLIx'
,flpeBocxo/lf]trIr4x uiymbr reJrexrerpr,rr{ sacBeror{. 3ro 6ruo npoBepeuo ,ullr19 

'Xl;
,6prrrnrrunrrc. B oAr,rcrvr r{B ceaHcoB cBflBtr <Jlynoxog-2) c uoAl{flrofr Ha 9U"

xprrurxoii - Ear:reJrrrKl corHesHblx 6arapeft - 
pasBepIlyJIcrI TaH' IITO I'I acTpo-

ffiffi;;t A0-3JI u cra6osaupu"oerrrri" aHreIr,a ofiaBarrtrcb e menu. Bnuta

Brrlrorrcua Terel{erpnqecxarr Banrrcb, rlocJIe qero (JI}/}I0xoA-Z>> orr-flrb r4BrIeHrI'[

CBoe noJloiliellhle n0 aBEMyry TaIt, qro roJIr,Iio upu6op AO-SJI IIaxoAIaJIC'fI 6

1nerLLL narrerflr 
"orrrrarrrrr"l 

"6arapeft, a cna6ouanpaBJteHHatr aI{TerIHa 6rtna

""""a.arro 
cc.lnqerr. ilonaaanr,r.s ,ereolerpr.rr,r ilptr eToi\'I lle I4sMeH[JIUC1,' t'fro

fiagaeTct{ oCTpOlIalpaBJIeH}IOfi atrTeHIILI' TO OHa IwO}IieT }ISIIrITL CBOe IIOJIOX{C-

flue r,r rioSroliy llplr Rcex ceaHgax cB.frSr{ c acrposoror{erpcl\f AO-3JI 6T110A14-

Jracl, ll croJroHy.
pacnlte4ercirrre uyncrntrrreJrbHocrlr upu6opa AO-3JI no rIoJIro speHrltl or-

netreJr.frnocr, Er{crrepr,ll{eHraJr},r.ro tro Aocrarocuo yAaIeriIIoMy la6oparopnolry
iia;ori,nr,l cI{cra. (;oron,or'1, )'c't-flltIrB,tI'lRirJtcrr Ila c1'oJllt}ie on'rncecxofi cItaMbll'

I{I\{eIOm.eI{ O.l'CrIeT VIJIa nOBOpOTa, a rOqeqnur'l nCTOTIHUII CBeTa - Ha paCCTOtI-

puu 10 ai. flo.riyubrinru ,rprou,n 4,ira o6or.lx ItaHaJIoB npI{BeAeIlbI I{a. pI4C. 3'

rAe Ba eLI4lrl4rly npI{HtI1'r,r ror(aBaIrlIrI acrpod)orol\{erp"a (n BoJIbrax) ' HorAa

r4crorrrrr,rn rlaxoArlrJiorr rra orrrtrqecnofi ocr{ $ororletpa. I4a puc.3 cnegyer, uTo

noJIC3peIlI4,I,oflpeAoJlfle}IoeIIaAeIIfeI\{cyncTBI,ITeIBIIocTIIBABapasauooT-
Horrrerrr4ro r{ rrancur{aJrruofi, cocraBJrtler 72",5 gtnV-Harlala (,qnn nuglrritoro

iirryn.r,r,ry ,r 77'.1+ p"ria UV-xauara (gnn y;rr,rpa(uroneroBorg) coorBercrBeur{o.

iru.rrruotprrol rerrepb pa6ory ,rpoipart nrrrorb 6.nona IL fiuctt f,I o6ecnequ-

Baer nL,o6):oqr,ruylo g.nr d;o"oruc"pror,i 11ccJIeAoDareJIb]Iocrb uaruepeuufi: cnet

i-"6-;;;; t,.e"r) -'cperosoft crau4ap, - c*er (<nraroc ne6ou) - reMuoso.ti

rort (ro?oyMrrolriureJrfr rlr r. A. flpu aront rroJlollielIl4e A[cItoB I tr 3 (cu. pn-c.7)

coorrrcTcrByeT ycralr0Br{e nporl4B r{aToACB @3V orncpctuft <5o.nr'uroe ne6o> tl
(r\{aJroe re6t,>, irlrorrvcr,oroil,ux cBer or rre6a rax, .ttc6rr ocla6lenre cBera oA-

EOro lro crrror[eHr,lro H Apyrorry cocratsJrrrJlo npl{I{epHo t0 paa. flo pacuety

,6



Puc. 3. Pacrpegenentre rIyB-
CTBI4TeJILIOCTr IIO IOTIIO 3Pe-
EII'I

oror\{y coolrBercr]lor]aJlo orBepcrrre Arralrerpol{ 50 rlL,tl l\Irrr (6orr,iuoro rre6aD.
u 40 ornepcrr4r?_ ju{auerpor 2 il,il, xaorr,rqecfiu pacflo,rroinerrrr6rx Br{yrl)r,r rrp}/=
ra Ar'rar{erport 50 il,tfl, [ilfl (MaJroro He6a). O4ua(o r[armnvccitu rpi{ (rraJror[
He6eD qyBcrrlrrreJrr;Hocrb onaaaJracb yMeHr,uerlr.rofi B b,g pnru 4lrr"v-r,a,rurnu n B,B pa3a /{JLs tJ\/-rtarrala. 3ro 6rr.rro ycrarroBJrerro Ditclellllnre}rra.ublro rv.
reM lreoAHoIiparl{cro IraBeAeIIu.a AO-SJI rla paccer,rBarorqnft 6e.rrr;rr-t anparr;.
ocBetr{eHHllft rIcroqIII'IKol{ cBera. Paanr,r.rl4e c ((sr.rcro reorlerpl,Iqeo(r{Nr) pacqe-
Tor\{ cBrraarro, Bo-[epBb]x, c ?eM, rrro Ha r(&To,(I{ (DDV 6r,uu rocraBJret{t,r Ao_.
IrOJrI{I'IT€JIEInre 4raar[petrMLI, [oBBotrrrrroqlre nplr6nraal,trr, Irac6oJrbr(o BoBrIo]I{Eo,
yuloBoe rroJre SpeIII'rrI o/{Iroro ltaHaJra K rIoJrIo BpeHL{fl Apyroro, a Bo-BTop},Ix,
c Heltoropofi neparnol,repHocrbro qyBcrBIIreJIrrHocrn no [JroqaAn naroga.-ou-
peAeJrerrEoe orJrvrrl.Io (crr. ra6r, 2) $aHrra.recnux ol'cqero]1, rre []oAarrur,r,K rro
TeJreMerprltr orHor[eIIrI-tI <6onrmoe ne6o>/<ua,toe ue6o>, olr vfiaBarrrrblr B]{[re Jr&-
6oparopnr,rx Blla'Ielu{fi, Bo3Mo}r{rro, cBflBaHo B oc}roB}ror{ c lrerorrrroorblo rrglre-
peuufi ot6pocon relIlroBoro rona rr lraJrr,rilrr,r or6pocannr rra (NrlJroe ue6o> (uor-
penlEocTb :l- 0,05 a cnoftcrrenHa caMofi TeJreilrerpr4r,r, cr\r. Hr,rln€)

flpz uoroniellld.Ex ArrcltoB II-2 u 4 r-pormi- nu.o4oo ([tDV ycrarraBrrrdBarorc.rr
c*Bglo_Blle_ crallAaprr,I - paAr{oJrroMrrrrecqerrrHr,Ie r,rcroqrrr{n[ PJII,I-BC \r
PJII'I-y@, PJIII-BC r4gryrraer cBer roJrbno n nr,r4ulrofi o6tacra; norAa orr yc-
TAIIABJII{BAETC,fI IIPOTIIB I{ATOAA O3V UV-HAHAJIA, ]{STIEPflETCfI TEMROSOfi rOr
aroro (roroyrrHoxrr{reJrn. 'Iosrro ran }rie pJIII-yo ,rrrryuuur cBer rorrbr{o B
yrrrpa(ruo"nerosofi o6racru cficr{rpa, Soroyrruoirirreru V-Harra.]Ia ero He
yylglyer. fiuctt II roBopaql,rBaercrr r,raJrbruficxofi cuc:reuor,i c l(Br{r.ar0JrerrI4AP-6 Alrcltperr{o na g0" rianr4r,te 3 cen. Bect, r{rrnJr r.ral{epe}rr,rii s nar(Aorr l{a-
rraJre Baurrl{aer 72 cen.

Mo4y.rraquonnr,rft 4lrcx M, urrrerorlTttfi uetrrpe orBepcrra.rr, rrcrrpeprJBrro Bpa-.
Iqaerc.E c 'Iacroroft 71tT etl tr cJryrttl{T AJrfl rfoAyJrflrlr{tr cBeroBol.o ilo1ro6a, rra-
Aaloqero ua SotoynruoH{LrreJrr{. B xa.recrse cBerolpr{eMrrr{r{oB r.rcnoJJr,BoBaJrECr}
SotoymuomrirreJrrr o3y-168 AJrfl BrrByaJrrnoft .rac-rlr crrenrpa u (Day-57 Ailfi
yrilp_a{_lroncroeoft. I-Ieo6xo4ulro orMerr{rb, uro dloroynrrroixnrerrr,, oay-l68
u @3V-57 c AIdHoAarIrI Ttrtra lHaJrIoBu oqeHb lraAelr{Hr,r trr noBBoJrr{ro.r pa6ora.rn.
B tIrI{poKoM Ar,ratrasorre ronoBr,Ix HarpySorr [nno4noft cr{cren{hr. c ,,1pvroft cro-
poHLI, OHtr I{MOIOT Ire/IOCTaloqrlym qyBcTBI'ITOJIbTIOCTL, rle rIOSBOJl.tIBIlryrO Ha\{.
cy3l4rb troJre spclrr{a c!91orye1Pa }rerrbllre yr{asarrrrrrrx r}Lrrue BHaqeuuit. Ilepe.rq
$oroyunorxr,rrerrerr oDy-l68 ycraHaBJrr,rBarrcrr cBero$i.r;ur,tp )I{c-lB (i.', ia),.
qro6rr upra6nnararr, cneltrpaJrluyro xapaxrepr,rcrrany Droro KarraJra rr $orol.ren-plrvecxofi clrcreMo \/. Itpo,lte roro, repeA o6olrulr ri:o,royrvurornrrreirrrr,rrd rrolre-
Iq,aJrrrcr 4uarpparrrr,r -I11 guanrerpov20 .runt 4,ur o3Y-168 lr 30 ,M.rL l\Jrtr {DDy-57
coorBercrBelrrro. 3ro neo6xo4nmo 6ur.no c4e.rrarb, u'ro6lr Bor{aJlrrHble xapaltre-
pr4c]r-4nl{ $otonato4oB IrMeJrlI HepaBrroMeprrocrr, qvBcrBrrre,rrrruocrn rre 6o,nee
+ 5%. RrrcononoJTrrHoe rllaral{r{e noAaBaJrocb rra iDey r.iil 6nona upeo6paso-
BareJl.tr, Berusr4rra Hanpfi)Herrr4a uog6upa;nacb AJrrr na?riAoro (DSV npn ra.1r,r6-
poBrte. f[.rR uutaunr cDDV r,rcnoJrEBoBaJrr{cb paBrrorrepur,Ie 4e;rure.rra c o6qra,u
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Purc, 4. Cxclta areHtpol{Eoro cta6ltluaatopa qacroTbl rloAyJrsropEoro AIrcIta

1 Anropi,r 6:raro4ap-nrr [L lJ. Jllr.lopcur{o aa MoHra}r{ BJIer{rpoHI,lr(rI ll pa6oty rIo rlpoBepr{e

n nactpoiinc tccii cxclrsr.l

8

Puc. 5, Sarncrrlrocrr nonaaarrr.rfi PJItr{ or reluneparypbr gta V-xanala (anepxy) ll UV-xa-
ua.ua (rruay)
Toqxu - aaooltaroprr;re oTcqeTbr, Hpyxr{rI - oTctleTbr, rrOJIyqeIIHbIe Ira <JlyuoxoAe'2'>

coflpolrlrBJrerrrroilr onoJro 40 Moat. Tanori AeJITITeJIr o6ecuesunaer JII4I{efiIIocrb
cBeroB6fi xapal{repl{culHu ODY [pI{ lISn[epe]II,IlI rI B To E{e Bpelr.fl cJIy}ItuT

riarr Baullra IrocJIeAI{r{x I{aCI{aAOB o3Y upu cBeroBblx neperpysliax.
Stenrponuafl qacrr, dto.rolrerpa cocror{T r{a Irpeo6pasoBareJrfl }Iatrp.rl}Iteurl.fl,

ycr{JII,tTeJreii r}orotoxon, 6nona cTa6I,UIuBaItruI,I qacTorbl }IoAyJIfITopHoro AI'IC-

ira n 6;rona orioror.rrro u BLIItJIIoqeHI{fI upll6opa A@-SJI tro paAI{oHor'IaHAaM 1.

J.l pco6pasorare,llr, o6ecueqlrsaer BceMrr iIe o6xoAI4t{bII\II,I cra6r{JII4sI4poBaIr-

HbrMr,r 
'ratrp.siric,rr,rrr 

cxerry rpororrerpa or cerl{ rlocrotrllHoro tiitz]i u.

Yculuteri cJrylNrrr AJrrr ycrrJreHrrr{ r\{oAyJrrrpoBalrHbrx cI{rHaJroB OAy' Hatrpfi-
)IteIII4e I{a BLIxoAe I,IUNIeIIflercfl B rlpeAeJlax 0 -;- * 6 a. VcznureJltr I{n{eJrI{ peao-

Har{cuyro qacroty 7/+7 ary u AoBotLHo yal(yrc IioJlocy uponycnaHllx (60 et4 tro
noroB;HHofi 1iotrIrrocrr ). Tana.s rroJroca trpofiycxa]Ir4tl Heo6xoArlr[a AJT.FI Toro,
..rro6br yJryrrurrr orHo[re]rrle crdrrraJrhlryNr. C gpyrofi cropol{IJ, rrpl'I Bapuaqr{-

.flx TeMnellarlpr{ B ruupontrx trpeAeJrax n{o?rier sHaqI{TeJrbIIO lreH.ETbcE cltopocTb

BparqeEr{.fr }roAyJrfrropa BcJreAcTBrle I{srleHeIIpIf I'IarpysItI,I }ra ABI{IaTeJIb

AINI-SO. 0r'o rroirre.r rpr,rBecrE n yxoAy.rracrorbl r{oAyrr.sqrrrr uB rloJrocbr lrpo-
rrycl{atll,La yctlrIlareirfi. floarouy n npn6ope A@-3JI 6r,rna upurteHella cxeMa

trpocr6rO aJrenTpoHlrotO Cra6I,IJII,IrorOpu o6oporOn ABI,IIareJLfl AnX'I-30 [4.] ,

npeAclaBJTeIIHOrO Ira puc. /r.^ 
I4"rrorrorrl,re aroft clel{tt n upu6ope AO-3JI, BbInoJIIreIIIIoe B Jla6opal'opllpl'

rrona3aJro, 11,16 [pu rioJre6aIIlIII retlltreparypbl or -50o- Ao + 50' C qacrora

MoAyJr.squI,I ItBNIet{-flJIacb HearlacurerE,Ho (or l4L*Ao 153 eq coorBercrBeulro).
Bce-rnarreperrr,r-a rra AO-3JI grasdrepeuqlraJrblrlle. floetouy BoBMoiI{HLre I{3Mer{e-

trl,r.s qacrorlr Nlo/lyJrtrql4],r criitBllBalorc.fl oAr,IHaKoBbrN{ o6paaont Ila c[r]IaJre or
rre6a r4 Cr4rIraJIe ot I'l|I4 r4 IIe BJrtr-EIor Ha peByJrE,rarbl ZBI{epeHIafi. ItpoMe Toro,
6u,tn nponeAelru lla6oparopHble 1IcrIbIraHI4.fl PJItr{ g upra6op_e_ACD-3JI upll paa-

Jrrrqtrrix rer{nellaryllax. Orrrl [o{taaaJlu, tlro oTcqerr,I na PJItr{ (n no;mrax) na-

Aaror c rerrileparylloft fiar( AJrr{ \r-, rar( r{ AJrfr uv-naua;ros. Ha puc. 5 [puje
AerrLI pe3yJrbrarbt, a rarrlrie rpeAcTaBJIeHbI OaItrI{qecI{I4e, I,IsMepeH}ILIe }Ia (JIy-
rroxone-2> IoHaBaI{I{.fI A@-3JI npu IIaBeAeIIIIII I{a PJItrlX np:l ^patsIuqHblx 

reM-

rieparypax (uo noxaaaHr{.EM Aarqr{r(a rervrneparypr,r }ra 49:?I onoJro PJItr4,

cor. ,rr,u). N,Ir,r nuqunr, qro rra6JrroAaeMbre orcserbl or PJII{ a v-nauane (n

BoJrbrax) xoporuo coBIIaAaIor c ila6oparoplIrlrrl.I upra 4aunofi re1{[eparype.



3ro, c o4uofi cro_poui,r, cBr,rAereJrbcr*yer o rotrr, qro qacrora lroAyjr.rrrlr4rr Bo Bpe-,n pa6orrr AO-3JI ra nyrroxoAe rre r4ar{errflJracb cyqecrBeHr{o, a c Ap}rfoii -3To Aaer Bo3rloEtHocrr, rrocTpor.rrr, yBepeHrro BaBrrcul{ocrb orcqera pilI4 or
TeMrreparypbr, I{oropas AoJIrirra 6r,trs uororxe}ra B ocHoBy 4a.nr,uefirurrx orrep_
rerr{secr{r,rx pacqeroB (crr. $ 3). Xora n o60ux rrrrorui prl4 6urr ru.rorii,[r{eerc.s olpe/leJreHrro-e__pacxo}HAenue la60paropHr,Ix u {aHrz.recnrrx AaHHr,rx Borcqerax na PJItr4 s uv-nanane. BoenoxiHo, 0ro cBflBarro c lreHo.ropofi yrev-Hoii aoa4vxa rrB Broro PJIII lr"rrn uaonerrerrueu a6co:rrorroft nyo"rorrnor,rrocrrr.
,[rr eueprertrqec*trx pacneroB n y-;rr,rpa{rorr..orofi 

-;;;r, 
Ourru oprrr*

SaBUCr{['rocTB, tror{aBarrHar{ Ha-pr{c. 5 u ouuparorqaflc.s B ocHoBrror,r na $artrraue_cntre tr,MepeHtr.a Ha Jlyue. Cne4yer [oAqep*Hyrr,, qro 3aBtrCr{rrocru pr,rc. 5orcqeroB na PJItr4 0r rer{neparypr;r Br{Jrroqaror n ce6a nna $armopa: qyBcrBu-
TeJrr,Irocrb SJIeHTpOHHOfi CXemrr H tr{srvre.HeErrrrrr re}rl,eparypEl, c oaror cropo.rrbr' r,r BaBr4crrr{ocrr, cBeq^eHr,rfl (xpHocru) rrorrlrno{opoB or- rer{[eparypbr _ cgpyrofi (crnr. g 3 u puc. B).

,{ononnutelbr{blrr cBrrAereJrbcrnorr cra6rarruocrra padorrr HuJrtrJr11cb Tart}ilcycrofiuunrle orrrerltr4 rtoHTpoJr.E BL,rcortoro rrarrpfi]IteIrrI_s.

g 2. I(a"rrr.r6poBxa

f(aru6ponna acrpo{otorvlerpa cBoArdro.s ri onpeAerreuuro a6conrorrrofi ra or*
HocrrreJrbrrofi (n e4nrfi.rqax rrar{cr.rl{alr,uofi) c.r"rirporuoor,i uyecrnr,rreJr},rrocrrlr
ItalliAoro ltaHaJra I{ cosAarlr4lo HaAe}nrroro rreroAa ee (orrrpoJrrr s lro6ofi }{onrcrrrpa5orur upu6opa.

f]rx nonyueHr{,rl yBepeHlrtIx peayJrbraroB oco6oe Brrrrrrarrrre 6rrro o6pa-Iqeilo IIa .oT69p- I{ r{ccJreAoBanr,re cra6raJrr,Hocrrr dtoroyunornra:rcre;i 15]. A;raupu6o pa AO-3JI 6urn oro 6paHbr noHn perru,re e.te6lrrohpo, o 5 r,- ;;"*j;"ffi;
necra6r,rnr,rrocrr, a6corrornor,i uyncrnuremnocrr, tre 6onee 5% n ro4 (ra .rpotr_
,ricHr4J,r 1,5 ro4a).

Onpe4elenue a6conrorrrblx cleHrpaJrbrrr,rx xapar{repflcrlrn upr,r6opa A{)-3JI
trPOROAT4JIOC6 IIA YCTAIIOBHE TIItrA IICTOqHIIIT CBETA - TIOIIOXPOIIATOP. B ItA.rIeCTBe trCToTIHI'IHa cBeTa I'lcIIoJIbSOBaJIaCb CIIe4I,IaJILHo Oro6panuan IerrTosrra.E
p9{lspaMosa.fl Jrar{na cI4-10-300y, rra,nr.r6ponarrHarr , 4rooororre crexrpa4700-7500A na apnocr,yro reMreparypy ub ararouy Bcecorcanoro Halrq,o-
r'rccJreAoBareJrBcHoro r4rrcrr4Tyra r,rerpoJrorlrpl nnr. .(. lI. Men4ereeea. 

",{ra
aroft nauur,r paccqurtlBaJracb cnel{TpaJrr,Ha.fl rrJrorHocrr aHeprerr,Iqecnor,l'ap-
Hocrr{ 4rx ncefi o6racrpr ctreHrpa 3500-7500 A. 3arem rrqareJrbrro rr3Mep.s-
Jrr,rcb urrcrpvi\rer'rraJrr,Hr,re xapanreptrcrr{Hr{ }roHoxpoMaropa (runa ,[Mp'_zr;r{ Bhrsl'rcJlflilocr, pa0lpeAeJreHl,Ie D}Ieprulr rro AJrr.rrranr BoJrr.r Ha BbrxoAe nceft cn-
creMbr B qeJror{: Jranrrra - rrorroxpoir,rarop [6].

B y*,rpa$uoJreroBoM yqacrne ctre*rpa or 2000 ao 8500 A pacnpe4eJrer{r,rc
S}reprrrr4 Ha BT,IXOAe yoTarroBnrr r,rcroqHr{n cBera - uorroxpomarop 6rruo rafi_
AeHo no JIToMI'IHecqeHrIIdI'r pacrBopa poAaMrrrra B r a:ru;rrerrurunoJre, r{Meroqelo
uocro.aurlr,Ift xsanroelrft BbIxoA s orofi o6;rracrn cnenTpa. B rta.Iccrse r{crorllrr4-
Ita cBera trcnoJrbsoRaJracF, BoAopoAIIafi Jral{na rr,rua BCOV-3, rrp1rna3agr{afl ro
BHaSeHr,r.flNr ee cler{TpaJrr,uoft uuorrrocrrr, Srrcpr.err,rsecnoii apnoc.rlr ,4u_a }, :.: 

?q00 A x xa;rru5poeanrrofi .ncrrroqrroft norr,{parronor? naune cI4-10-300y.
Ha puc. 6 upuneTlenrr fipflBbre otsocr.rre:rr,nofi" cnenrpururroft rryBcrBr,rre.rrbrro-

crra acrporftorol\{erpa AO-3JI, rrBrreperrHb]e rrpr4r r(or,rr{arnoft rerrrrepa rype {24C.csr'rraq paclp-eAeJreHrre oHepfuu nogo6urrrr{ co[HerrHoMy, ,,onynrr, 4.na'v-na-uana.1r6,,p - .5.740 A^r,r^nonyurrpuuy Al,_:700 A, ars UV"-,rn"u,,,u-1,,,06'l_.: 2680 A n A)" : 730 A coorseritucrr,ro. Hporte ,o"o, ,rao6toArrn{o orn{err{rr>
cJreAyrorlee o6crosrerr,crso. B Arralasorre rer{[eparyp o, -50" c ueorrrrio
Al, gnr uv-Hanana He Merrflercfi, B ro BpeM" r,uu 4#'v-r,urr^Jra rrMeercrr.rrrr_
nefiua.a 3aB[caN{OCTr, A),, Or {eMrrepaTypur, ,o*aaarr}Ia.fl rra pnc, 7,
-. tr4euepeuuarr BeJrr,rqrrua a6co;nrornoft-c.renrpanr,gofi ,yrrr"rrurbr.rocrtr llr.rrv-nanana upu6opa A@-3JI cocraBr.rrra (npr,- 

-bo,r, 
: sit o'ii i,i,to:u 

"rwl;;;'.
.cntz sa L o c rotrlrocrr,ro J_S%, Ailfi UV-iiana.rra lari 1,r,p,1, : ZOSfl aj-_
4,2, 10-e epel cen, c,u,z tra t a c loqnocm,rc * l1o/o.

s.
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puc. 6. ltpr.rnrre orEocrrrc,rihtoii cuenrparr,rroii uytcutlr:enblrocrll acrpo(fotorrrcrpa AO-3JI,
tr;uepenurle trpr , : -1 2/:" C

Illrpnxosax JIzHIIE - Bll3Ja.rrbltafi crlcreMa

lIeo6xo4ranro orrlerl'ITr,, aITO IIesaBr{cul{oe I'I3r{epeHr{e a6CO'rrroruofi ctrel{T-

JlaJrr,Hoit TIyBSTBI{TSJILrIocrL{ UV-nana;na, BLIuoJIHeIlHoe lro BoAopoAHofi JIaMue

i'rcrDy-3, ia.uu6ponauHofi ro yroJlbr{oft Ayre B locyTlaircrneHHoM otrruqecHoM

i*i"rrryr. rnn. i. I4. Bau'r;noua, Aarro Beruq-tr-Hy 5,5'10-0 op?lce,'cryz fia Lsl
'T. ic. oTJlrrqalolqylocfl trpl{6,Tll{3l4Te;nluo ua 30%. B pacuetax' uprrBoAtrMbrx

HiI[(e, BeBAe llcloJrr,BoB;Ho 6onr,moe sHaseH[e syBcTBuTelf,HocTtrl' T. e. 4,2X
x L0-6 op?l ceh' cnLz fla L 6.

[tart^6r,r;ro yme cr{aaauo, AJrq r(or.rrpoJrfl a6conrc:rtroft qyBcrBrITeJrbHocrlr

B o6oux r{a}raJrax acrpotfo'rorrerpa AO-3JI trcuoJlr,BoBal{bl cBeroBble craHAap-
'fbr - paAI{OJIIOMI4IIecqeIIrHbIe lICTOqHEIt^Itr, IlMeIOq,IIe cileI{rp rtSlyqeullfi 2490._
3800 A Anx U\LHaua:I.au 4200-7000 A Axx V-rrauaila. Bp€MeHn5.s cra6rffi-
nocrb [7] r.{ rer{treparyprrar{ saBr{ctr1\{oc,m, trpr{Merreunr,rx PJITI 6r,rna upegna-
pureJrr,Ho rq,areJrbuo lniyru*ru. Ha puc. B upune4errbl lI3N{epeIlHLIe B Jla6opa-
.l.oplrr{ BaBl{cun{ocrl,r .flpltocrl{ PJII4 (n_upoI{BBoJILrIbIx e4uultqax) .or reMflepa-
,yprr. flpr.r srou ecru AJIS PJII4 V-rtarrana (puc' B, RpI'IBarr 7) xpnocrr' n

irrrr{pO11rrx npeAe.IIa\ rel{nepaTyp I{SMeHfIeTCtI }Ie3}IaqIITeiILIIo, To 4.na ynrtpa{uo-
.,rreroBoro PJIIzI (npr,rnaa 2) upu rroBbrlrleur{I{ reMrleparypbl ilponcxoAur SHaqr{-

TEJIbHOE ]IYIOEOTO}IIIOE trAAEIItrE ,EPI(OCTIT trOIITI{ B l'PI{ PASA UPI{ BOBPACTAEI{I{

reMrreparypsr or -20 
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reMtreparypbr yJrbrpa+rorreroBoro PJItr{ upia pa6ore acrporforonerpa fla ,rv.-
r{oxoAe, B HetrocpeAcrseunoft 6nnsoclrrt or PJII{ pacloJraraJrc.rr Aarqrrn rerr=
rreparyphr.

Itanu6ponxa PJII4 B r{a}HAoM r(a}raJre 6rr;ra tpouaBeAena uo a6conrorucft
ctrexTpaJrbuoft xapaHrepr{crr{r{e coorBercrBy{oqero KarraJIa. TaH, u V-xaua.re
ttpv- t : + 27'C orcqer or PJITI paneu 2,75 o, qro coorBercrByer Brreprertr-
qecnoMy roroxy F :3,7.L0-5 apalcer. Haftgenr .frpnocrb BtrAffMoro PJI{4 n
qucJle sres4 10*/HB. rpaA. Jlyuracrrrft troror( or PJIIzI anBr{BaJrcrrre}r rroror{y
or ne6a c roBepxHocrnor,i ,lpxocrr,ro

B": F lsr,l'

rAe s - trJroqaAb {oroxtr:ro4a (DEV V-Harrarra, to - reneurrtfi yro;rr V-na-.
uana. Pacser Aaer Br:3,16.L}-a epelcen.catz.cmep. Tan Hait rloBepxuocr-
Harr flpnocrb, coorBercrByroqarr t ss. t0*/HB.rpaA, B Br{ByaJrbrroft cncreug
paBua 7,34.70-6 epelcnz.cen.cnlepl fl.pt\ocrr, BrrAr{r{oro EraJrona 6yger 236 sn.
10-/ns. rpa4. flocnoJrbny clenrpaJrE,rra.a xapanreptrcrr{r{a V-naua;ra (AA, :
: 700 A) A@-3JI HeMlrolo orrrrrqlra or cucreMbl V (880 A), ro Soree roquoe
BHaqeHrde rrpnocrl{ Br{Arr}{oro PJItr4 6y4et

236. ffi : 296 an. 10,,,/Hu. rpa4.

R UV-xauaJre nprd 7: !23'orc{er or PJII4 6t;.r3,2 a. Orcro4a ar{eprerr4rre-
cnrafi noron or ynrrpa{r{oJreroBoro PJII4 panen 9,6.10-5 epalcen.

.I{.ra rrourponn nanu6posHa PJItr4 V-riana.ra acrpoSotonerpa A(;-3JI 6r,r-
Jra c4eJrarra HeBaBrrcrtMblrr cuoco6or,r flo pesyJrbraraM na6nro4erllra BBeBArrT,IX
uoneft [3], notopr,re npoBoArr.rncn c 28.VIiI ro 2.IX 1971, r. B orcyrcrBne JIy-
rrrr. ,{,ua na6nro4enuft rra ne6e 6r,r.tn uo4o6paHbl ABe napbl odJrac'refi A u B lart,
.Iro6r,r Berrrrrrrbre paccro-flIrr.rfl rax 6nt;rra oAIrIIaItoBbIMlt (ta6;r. 1).

Ta6rrrrqa 1

5h15In
540

+45
+56
+38,7
+4s

216
2,6
2,$
2;6

1,20

1,07836
800

L1.L

t2'l

f,ffi 1,,
4,70 lo.
3,95 

[ 
'

240+27

291++39

B) cl Aur
A) Aur - Cam.
B) o Lyr
A) Dra

flpz6op AO-3JI trocJreAoBareJlsuo HaRoAIrIJIca ua o6raorr A ra B, r{ perl4cr-
pupoBaJrr4cr, o.rcrrerrrr [/ s somrax or relvll{oBoro rona, PJIII w neda. Toqlrocrb
orAeJrruoro r,ial,Iopetrrlt{ 6nrna -l 0,05 a. B ra6,r' t upune4euE[ peayJrbrarbr
na6rrol4eur,rft, a r4r[enlro paslrocrrr orcqeroB or o6racreft A n B A7, rto'ropr,te
o6paayrotc.t Ba cr{er paBlrocrl,I B flpltocrl,I snea4nofi cocraBJlsrcIqeft r,r eo4ua-
HaJrbrroro oriera arrr;t o6.rrac'ref,r rrostrorl He6a.

Cseqenuc eellHoli arlloccfeprr rrptr DToM rlcltJlloqaercfl, ecJrt4 cnural'L, rlro
orro Aocrarolruo paBHoMeplroe. OTluonpeuenuo c rIa6JIIoAeHr{EMr.I ua ac'rpo{roro-
Merpe AO-3JI rra Apyroll reJrecnorre BerIr{cL, na6xio4eulrfl craHAaprlrbrx B}}eBA

AJr.E otrpeAeJrel1fl.fl rri]oBpaquoctu a'ruocrpepbt, rlro ueo6xo4ulto AJTfl Bhlslrc;1c-
:avtfl Berrvr-uunr AU, rrrnecenuoft aa aruoct[epy.

Satelr g,uR nr,r6panrrurx o6.nacrei.i ne6a A lr B otrlleAeJrr{Jru rlpnocrb BueBA-

uolo (roua (*u > 6) u ao4nanaJlblloro cBera, IrcrIoJILByrr pa6o'ru [8, 9]. Vser
yrJroBoro pacrpeAeJrerrr{fl /IJrfl BBeBAT:roro droua u BoAl4afiaJlblroro cBera He rlpo-
rrBBoAtr{Jrcfl, ran HaH aro Bl}ocur troIIpaBHy ne 6oree 50/o (npoeepeuo 4lln o6-
Jracrrr Aur - Cam). Bxna4 flllltr{x zseeg(my < 6) , sBeBAIIyrc cocraBJlffIotqylo

tt.
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6ur uafi4eu uB noAcrlera BBeBA tro arJlacy Beunapa c lipyrJlblx uloqagor A
nB (122 Hu. rpa4.). Bnna uogcuuralra oxouqarerbHo paallocrb nueatnoc{ep-
noft apHocru o6nacreft se6a A u B u qucile sneeg 10*/xB. rpaA. (cu' ra6.r. t).
Suan paauocrb orcqeron uplr6opa AO-3JI or arlrx o6:racteft r clIrlIaJI PJII4,
otrpeAeJraeM auepreruqecnraft uotox or PJIITI rollie B qllcrle BBeBA {0"t/xn. rpag.
Or paneu 267 + 40 as. c ft1,y :10'"/Hs. rpaA., r. e. narn6ponxa PJII4
V-xanata tro fpxocrl{ BBeBAHbrx uonefi xoporuo corJlacyercfl c atreprer[qecxoft
riaru6ponrofi n ra6oparopl{rl (l_ 40 BBeBA coorBercrBylor roqHocr[ orcq€ra
rereruerpnu).

$ 3. Fesy;rnratr,r r'ranepenr'rrt

C lroueura trocaAxll <Iyrroxo4a-2> n paftou Hparepa Jlerronr,e, c t6.I uo
20.III 1973 r., 6ruro npr-rneyewo L2 ceaHcoB cBflBL{ c actpo{oTo}Ierpor{ AO-3JI,
AaBrrrr{x rleHrryrc nnr}opuaqun o cBeqeHnlr ne6a ua Jlyne. trlls ynaaanu-"tx 72
ceaEcoB 9 nr,tuoruenbr Bo BpeMfi Jrylruoro 4uR, I - Bo BpeMfi .nyuuofi HorIlI r{
2 - s JrylrHbre ((cyMepnlr). Ilonsas cBoAHa [orryqeuHblx r{ Apyrux Bctrot\{ora-
TeJrbrrbrx AalrHbrx r{Meerc.s u ra6JI. 2.Ilpu Bcex ceaHcax cBflBIr releMerpllqecxarr
Sarrrrcb oTqeTJIr{Bo Iror(aSr,rBaeT oTrreTr(r{ TeMEoBoro ToI(a u paAr{oJrIol\'II{-
Hecr{errrHr'rx rrcroqHunoB AJIfl Br{Ar{r\rofi u ynstpa{uole'ronofi o6lactefi. I4cH-
rroseur,re cocraBJr.trror ceauc 216, norAa r.rlreercfl Jrr{rub eAI,IHcrBe}IHoe l{aMepe-
Hrre crerlrMocrlr ne6a s V-xauaJre (or:lrerxr,r reMlroBolo rona rI paAr{onloMl{-
IrecqeHrrroro ucrosuuna orcyrcrByror), lr cearrc 301, riorAa reJleMerplrqecxa.E
3atrr{cb AaeT oAHo rrSr\(epeHrre paArroJrroNrr{HecrlerrTHoro }IcToqlrllfia Ir3-3a orreEr,

r{eAJrerrHoro Bpalrdelrlrfi trporpaMMHoro AI{cHa (uogpo6uo o6 atou cearoe cM.

urante). Paccroquue grr{x orMeron or HyJreBofi trannu aaMerlro Meuflercfi B 3a-
Buor{Mocrr4 or re}Itreparypbl, tror(aablBaf, qro rer[HoBofi ton B qeJroM yBeJrr{-
.qtrBaercfl c pocrorvr reMtreparyptl; roquo ran Hte orcqer ua PJIIzI BaMerlro Bo3-
pacraer c reMrreparypoft (crr. HoHeq $ t u puc. 5).
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Sauernrre no.ne6aulrn BeJIltquHbI rer\lHoBolo roxa (cr,t. ra6rr. 2), Halt CJIe-

,qver rB gaue.ranuft B rtouqe S 1, ne flBJrrrrorcfi Irpr{BIIaKoM fianr{x-Jru6o Her{cll-
paBlrocrefi B aJlenrpolluofi cxelvle, 116o loue4elllle orcaleror ua PJIII flpPI AaE-
uofi renruepaType IIa JIyIIoxoAe Talioe )I{e, HaI( 3To cJIeAyer I{3 Jla6opaTopHLIx
r,rBlrepenlrfi u r.ra pacrrera (rro a6co;ruruofi cyBcrBl,rrer],i{ocrl{ }I BaBucI{Mocrr{
lrrrrerrcr,rBrrocri,r cneqeHrrfi PJII4 or reMtreparypbr, cr{. pr{c. 7). }tporrre toro,
Hartlrr i{B]\{epe}Irrrr 4u{{epenqltaJlbHr,re [o orlro[reHrrlo n PJIyI (orcuertr gena-
rorofr or ypoBlrfl reMHoBolo rol{a HaIt AJITI He6a, ralt II AJIfi PJItrlt). tr4a 9 ceau-
,coB r] reareHr{e Jryu}roto 4un 6 6r,rnlr nunoJl}reHbl TaH, rrro acrpo(boroluerp Ha-
xoAI,IJIc.fl 6 mellu HpbrIxHrI (uaneru coJll{earur,rx 6arapet) JlylroxoAa. 3ro 6rrno
peaJII{3OBa}IO rryreM npeABap[reJIbIIoIO pasBOpoTa JIyHOXOAa AO IIy]I{HOIO a3I{-
l,ryra ]1 uoAr,el\ra Hpr,rrunpl na 90". cnc4yet or]Ierl{Tb, rrro BllyrpeHrIfiE CTOpO-

Ira rrltHruHr{ trBrrfrercfl rrcroqHr{nol,r piiocefl]Illoro cBeTa. BeJlnslrrla pa0ceflr{-
HOrO CBOTa HUqTO[{HO ]\Ia,[a, HOrAa Hpbrrrrna ]IaxoArITcfl B BepTIrI(aJIb]IOII nOJIO]Iie-

Hrrr,t. SItc[epI4I'{eHraJIb}Io ailo 6bIJTo uogrnepxigego Bo BpeMfl ceaflcoB 108v275,
rrror^a rpr{ Banpbrrr,rrr Hllbrrxnu or 30 4o 70-60" [oHaBaEI{fl reJre}Ierplrrr He

lrarrcrrrrJrr{cb. B urecrnAHeBrrbrx ceaHcitx r.rMerorc.fl orrpeAeJIeHHbIe ortvlerltr{ [o-
HaBaHr.Lfl reJreMerpr.lr4 s UV-narlarie (cNL lra6r_.2). Ocralr,rlrre 3 ceanca 5r,rlu
BbrrroJllreHbr IIe B Telr[ r{JIr{ [pr{ o{errb BbrcoI{IIx TeMnepaTypax ?t [oI(aSbIBaIOT
3arrrrtaJr Ha o6oux r{aHaJrax. f{nn ucex 9 cearlcos B TeqeHue JIyHTIOIO AHfl noc-
motlH,tdo na6nro4ancR Barxr{aJl B V-}iauaJre l(a}ne AJrE ((MaJIoro He6a), HorAa cBer
ocJla6irelr n 6,8 paaa. TaH xan n 6 ua 9 ctyuaeo oAIroBpeMeIrHo B UV-HaHare
Ha6rroAarc.fl BrroJrrre orqerJrlrBbrfi or6poc (aauna.ra He 6bulo), I{Melorctr oraler-
JrI{Bbre ot6pocrr na PJII4 lr reNruouofi ron, 0To o3Hasaer, qro B Br{A}IM0M cBere'
B rellr{ ne6o s reqeurre JryHrroro Arrfl AoBoJrr,Ho flpnoe, oueprerlrqecxatr ocBe-
rq,erruocrr, or rrero Buarrurerr,Ho 6o.nr,rue cpe4ueft aHeprerl{rlecxoft ocnerqeurroc-
rrr }roqHoro ue6a, ua6nro4aeuofi c oonepirrocr[ 3eMilr,L

tr4rIace roBopfi, uplr ocna6uegr{r,r trorolia n 6,8 pa3a orcser coctaBlrger 6o-
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ree 6 6 B BrrArrMoM cBere B TeqeHtre JryHHoro AHfl; TaH ral( 1 6 coorBercrByer
4,3. 1,0-6 epal cen. cnz (cm. o ra.nu6ponxe n $ 1), ro troron V > 6. 4,3. 6,8. 10-6 :
: 7,76.70-a apelcen ,I{pyruuu cJloBalrtr, urrrerrcrrBEocrb uaryqer.flfr. B V-xa-
EaJre rrpeBocxoAtrT BeruquHy

1,76.10-4 : 6,72, 10-o epal cen, cmz . cmep. 4., (3"1)
0,0374.7,0.i02

raH nafi noJre BpeHr{g V-nauara cov : 0,0374 cmep, a ilrrpr{Ha troJrocbr cocra-
BJr.Eer 700 A (cu. $ 2 u ta6.n. 3). Beruurua (3,1) trpr{MepEo e 15 paa 6onr,me
unrerrcr{Buocru or M.[esuoro flyrz uo ua6nrc4eulr.fl]\r Ha <Hoouoce-2l3> (cu"
[1], rAe B o6nacrll Jle6ega roflyrleuuag uHrellcl4Bgocrb paBHa 4,5.l\-t tpa f c.m,z "

,cen.cntep.A). Tax HaIt r{HreEcrrBEocrr or 1 en. 10,"/na. rpa4. cocraBJrfier
1,34.70-6 apalcuz.cen.utlep B BrrayaJrbnoft cucrerre n.nn 7,52.70-e epal cuL.
.cet,cmep'4, ro norrlorn o V-nau,ate 6ottrue, tr,e,M, ont 4400 ae. 10"1rca. epa1.

Ta6nrqa 3

Ang y4o6ctra 4ansr'refiruux Bbrqucnenuit co6eperr neo6xo4raurre Aarrrrrrre o
V- u UV-na[raJrax, ocnoBarrrrbre rra r{BMepeurrfix, otrucaunr,rx n $ l,2v z ra6.n. 3.
3gecr, .9 - rrJroqaAb r{aroAa; o - TeJrecnr,ui yron, nr,r4crrreusrft cBeroaa-
q,uruoii 6neugofi; PJI14 - roron aHeprr.(r{ or IrJItr4, uauepeuur,rfi trpr{ rer{re-
parype lo. 3anaerulr ranlne, .rro s UV-xarraJre [ocJreAoBareJrr]r{ocrb uanrepeuuft
6r,ua cue4yrorqas: (MaJIoe ue6o> (ocra6nenue troror(a n B,B paaa) - PilYt" -(r6orr,uoe ne6o> - rer\{rrora (PJII{ 4ra V-nauana); n V-nanale trBMepeurfl qe-
peAoBaJrr{cb ran: <6orr,ruoe ne6o> - PIIL4 - <uanoo rle6ou (ocna6teuue n
6,8 paaa) - rer{r{ora (PJII4 A.rs UV-xauana).

To.lnee yAaJrocb otrpeAeJrrrrb flpnocrb Jryrrrroro (cyMepeq[oroD ne6a uoc-
Jre BaxoAa Co,rnqa sa uecrurrfi roprraorrr (ceauc 109), nor4a r,rMeJrcfi xoporuo
Bbrpa)Her{rrbrft orcqer B ((MaJIoM ne6e> (cu. ra6t.2), a rana{e B TeseEue rroqHoro
ceanca 216. ILv'ew:no AJrrr ceaHca cB.fiBr,r 24.1 s $nJJ,i r{ocr{oBcnoro Bper\rerrr4,
rrocJre roro r(an nepxuuft Hpaft Co.nuqa oflycrr{Jrcfl Ba N{ecrrlr,rii roplraorrr rra
7o, 6nrun ynepeHrro Baperr{crprrpoBaHbr reJreMorprrqecxr{e crrrrraJrbr fl}lnocrrr
ne6a n V- n UV-nalraJrax. Onpe4e.nurl flllr{ocrrr ue6a s V-xarra,ne B rrucJe BBeBA
10''/xn. rpaA., yqr.rrbrBa.fl rraMerrenr.re .flpnocrrr PJII{ n V-nana;ne c reMrepary-
pofi (cnr. $ t r'r puc. 7). Orcuet s V-xauane AJrfi (N,raJroro ue6a> 6rru 3,6 6, ror-
Aa r{alt na PJItr4 - 0,7 d, rait qro c yqeroM ocna6,renus 6,8 paaa (MaJroro
Ee6aD [ory{rrr{ (trcrr,rHHbrfi) orcser B eArrrrr{rlax PJITI:

,[,a;ree, TaH r{arr orcqer (n nonr,rax) trpotropqr{oEaJrei{ trorony raaryueur,rx -I,
r. e. I/ (u) : F (t') lv, rypF (t') - MEroxtr{reJrr, trporollqrrorlaJrbr{ocrri, BaBr{-
caquii or reMrreparypm t', To r{rJ Mo}fier[ Ha[ucarb

I tvr(L') /r'flir(i") r tqlo\ _ V /prrt(r') tt " - 

- 

-----7177 t pv 1 \Zt ) =- /r,J'rF (r,) /1,.111.11-, , = C"^ Tffi lpvv(27'). (3.3)

Cor.nacno (3.2) u ua6oparopnofi Hatra6poBr{e, Aaroqeft npu t : 27" 4rr PJII4
arraqeHr,re 1p,r1.r -- 3,70.10-5 apalcerc (c*. $ 1. u puc. B), urlreem i{.rrn (3.3)

l,i - 34,9.0,915.3,7.10-r : 7,79.1"0-3 apelcerc. \3.4)

/Q o\
\'r. - /v pltt

1.4

I{asar 1r&0,i Ai., A s, c"lt2 o,, cme'p
PilU, 10-5

opelce1a lo, oC

UV
v

2680
5440

730

700
7 ,07
3,14

0,0725
0,0374

9,6
3r7

ZJ

27



Eto pauuocEJrbrro aHepreTuqecnofi ocnelqeHHocTl,l ,Iv/s<,), T. e. cofJlacuo ra6n,

r, : + : -l#t&# : 1,02. {0- z epe f cen . c *tz . crrrep. (3.5)

Aua.rol,rsHo roMy, qro cAelago s [1] AJIE trpI{BeAeIII{E I'IsMepeHEbIx BSJII{-

""r;;";i;l 
;;;. r*'' riip x sucry ane3g 10"' uuayansnofi crIcreMbl' neo6xoguuo

on".rn,iror.rop p, rocnoJrbr(y {Lr{9aE B}IAEo-crtr Iz(X') ornrauua ot npnnoft uyu-

crrrrer,iroc'rio V-Hasana A6-3JI (cru' plrc' 6, mTpnxonan llltlux):

^ [ rz (].) I (?,.) ,/].
i'-- ir, -**

fpa{uuecroe trocrpoeHlre Hplrllr;rx peanqlrfi AJIfi Ctr^enrpaJIbIIl,Ix Hnaccos G

u'A0 laer coo'rneTiTneuuo ina'returfi 13 .: 1,30 lr 1,39'
JJlre4uolarax ua6lrc4aerroe pacrpeAeJreHI{e sllepIIII{.uogo6ulru rraccy G,

6ygeri ,rMerb flp*ocrr, se6a r ,rncne su. 10'nlnr. rpaA. (t an. 10"'inn. IP&A. :
| 1,3t,, 70-6 opel cen' c"ttz' cmeP).

By (nrrs) : pl;f : t,r ,{l** : i.3'7600 : 9900 an'l0'"/Hn' rpail' ' (3'6)

T. e. BeJrrrqr{Ea, srra!rr{reJrbrro (n - t0 paa) upenocxoAflqafi-gpltocTb I{oq}IoIo

,raOUlru SeUne B o6laCUr llauaxTuqegfiux lxl'Ipor' IvIeHblrre 15". B DTor N{o['IeIIT

rpaHr.rqa CBera rd rerrlr HaxoAullacb na sbrCore - 260,,14 I{aA actpo{oronerpoMt
rro.ropnifi BcerAa ,rurpuururi s Nrecrsbrft BeIrr{T. Cle4yer orMerl{rl namnoe o6c-

ToflTe.Trbcrro, rrro g'r'o rlaMepeHrre cAeJIaHo uepea 30 wac locile ocraHoBnlt JIyHo-

xOAa B eto noltoll{erllu.r, .rpuCnOCO6leUnOlI /{JIfl AJIIITeflnOfr CTOE}II{I{ B HOSflOe

Bpellfl.
lJoaulrnaor noAo3pelIIIe' rITo u V-riatlare rIMeJIcfl RaI(o'l-To rrocroEl{Ho rlpu-

CyTCTByrolqufi CnUr,nr,rfi IICTOTIIIUI{ SaCReTItI'I' HpOI!Ie CO;rgqa' Itan rOnaaartO B

iZ, ,;; r{o1rer 6n.rr, Berrrs, AJr.fl cearrca 109 oua MorJra AaBarL aanterur,rfi pac-

ceflnnbtii cset.
B teqeune rroqrroro ceaHca 216 u cyuepeqHoro 301 (2B.II n 9.III 1973 r.

uepea 6 cyTox ,o"* saxoAa co.[rrqa , rrep"4 elo_ BocxoAoM coorBercTneuuo)

3Bultv oqelrb uuaxofi relrreparypl,r ua upn6ope A@-3JI (pacuologel{[oro BHe

,upn6'opHoro xonreftuepa) y oueirr, r,reAJIeElIOfO Bpau,eHl{fl trpo1paMNIIIOIO ,ql{c-

6a Bbrrro.rrrreno ToJrE,r(o oAr{o }rsNrepegrre cBeTnr\rocru ne6a ua Jl^yue a V-H.1Uale,

[aBrrree ror{a'a}rue 0,5 a'Ars <6oiuuoro ue6a> (ceauc.?16). Orcuer PJItr{ gns

o"nrao 216 otcyrc'r'Byer' rellueparylla 6r'ua I : -24 C'

I{a pr,rc. 5 oi, gauirorrr .ra6l.2 lpnue4eubl 3aBucrrMocur {aHtuuec1r{x [o1a-
unurrlt iIfi eO-gJI rra ,yuoxoge (xpyxr6u) or relrueparyphr (touxa, orlrocfl-
.ulatrc.fr 1 ceaHcy 304, r,rcrr.nroqega, olra cBrrsarra c traAel{r{eM BhIcoKOrO EaIrpE-

,r,u*rrr, cu. ra6n. 2) lr orcuern PJII4, rroryrrer{Hlre_np_ra ra6oparopHhrx r{CtrbrTa-

;;r;;;'i;;,u). tr{a puc. 5 cJreAver' ',ro 
-orcse' 

PJItr4 siltl t : -2f cocraB-

;i;;; '"*";o' 0,4'0. C 4py"oa cropoHr,I, [JIfl orHolIreunft raureucrrBHocrefi

7,..,,, ti"1,,1,,.,r,, (27"j "o 
p#". B u,.leerr 0,99/0,91 .:1,7, ran qro couacno (3.3)

,, : # .0,92.3,7 ' lg-s - 4,25'Lo-i aPef cen,

rrro anBrrBaJIeIlTIro eueprertrtlecnoft ocreq,eulrocrtr

r" : #: 3'63 'LO-L ePaf ctt'z'cen'cmcP

u rpnocru ne6a

,r : tH-tF :270 eA. npltocf,rr (ae' t0*/ne' rpa1')'

Cnegonarenbrro' gpxocrr, ue6a B BlrayaJlr'rrofi crctelre 6y4er

Bv (nlra') : FBv : 352 es' 10'lrs' rpaA'

(3.7)

(3.8)

(3.e)
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rAe B Brrpa)fier{o B eArrgr.rqaxqucra sBeBA 10'n/fig. rpaA. B Br{3yaJrbgofi cucre-
lre - Bv (nua.) (cu. ra6t. 2), Horopoe paccqr4rbrBaercfr c yqeroM soAr{afiaJrr,-
Eoro cBera MeroAoM? otrr4carrrrbrM elu; l(1,) - pacupeAeJreHr(e oEeprtru B cneKr-
pe co;ruqa; v (?") - Hpr{Bafl BrlAuocrr{. Auanor[suo Bbrsr,rcrflero.fl BeJr]rsrrFra

.Buy (oEflrA.) : Bv 1ur,r.; ljlr) 1(D ir : 0,09358v (rue.), (3.1i)'JYtr.llo\\d)"

Aarorqafi fipr(ogT-b. ne6a s UV-o6nactu B slrcJre ycJroBrrbrx eAr{r{t4q, ar{aJrortrqHr,rx
qrlcny anes4 10*/HB. rpaA. Orrlourerure rrrrrerparroB n {opny.rrax (3.10) u (3.11)
uafi4eno rpatpu-uecruu cuoco6olr. tr4rax, BbrpameHrre (3.t-o) nrs cearrca 100
lqq 169 as. 10-lxn. rpaA. (coanea4r.re Manoro Jlrraj n gt x cealrca 216 -707 zs. L0*ltl;o. rpa4. (e4. rprocrlr).

Hecougeueg Br,rBoA o roM, .rco n ou7uuo.tw, clenle AHeBIroe u cylr,repeqHoe rre-
6o Jlynrr oqerdb l,pule, rro trreHbrrreft uepe n t0 paa 6onee apHoe, rreM Horrgoe
ue6o Serrrnu, Boalro)fiflo, r{B-Ba cBera Seurra, pacceannoro ua 6nenge acrpo6oro-
Merpa.

_ o6parunrc.fl retrepb H cBeqelrrrrc ue6a n ytampafiuo.uernoeoi o6,rr,acmu. o:r,o
6nno oupe4eJreno r{B Bbrpaxregr{.s, arraJrornsuoro (3.3), ra6n. 2 lr ra6oparop-
nofi rpunoft AJrfl xoAa .Epr(oorrr P[r!T. c reMtreparypofi 4;ra uv-xauara (puc. B)
lpx EopMtrpoBHe ee H flpxoctu PJII4 (23"), Horopafi corrracgo 'ra6n. 3 puu"o
9,6.10-s apalcen:

r - 
ftluvf'(J') /nlg ('') r- ,- /r.ro\ 'u Ipilw!") lI uv : G;7ID lil.23T t piln \zr"): ?ffi- lrr*o3T I pmr (23'). (3.12)

r4e,Igvz epel c-eru, U u Upv11-B BoJrr,Tax. coor:nercrnyrcqrre anauenux 1gy
AaHr,r B ra6t. 4.3rlr seJru.r[rJbr, rroHasaEr{bre Ha pr,rc. glxpynrxu), 

"puurru"u-Iorcfl c o?fiIrAaeMbrlru Arrfr 4auuoft o6nacrra ue6a s r{ecr}rolf aerurre. Orxlrgael6rfi

- BertrquEa, 6ruaHan x gau6onr,ml{M oir{IlAae}rlrM Buaqeurlflr{ flpltocru rloqfloro
ue6a (6ea pacceEErTff cBera or nocropoEHrrx trcroqrltrfioe), Horopue 6run ua-
Mepe br EaMr{ Ha reuuofi cropoEe Seunra Ha ctryrHr,rHax <Hocuoc-Sl>> n <<Hoc-
rrroc-213>.

Salrerraru, sro tro rrgBecrHbrM yqacrxaM He6a s geur{re (o r 6 r{eHTpa yqacr*
Ha, cM. s ra6r. 2) uoxuo Bbrqucflr4rb o]nr{Aaer{yrc .spxocrb ue6a n'nu4uuoft
o6racrr, IrcrroJlr,By.s coorrrorrreutre

By (orfiu4.) - Bv (eraa ' f q' rl) f (?"1(tl"
) Tr o) I o) dr : o'77 Bv (urra'), (3.10)

L2,4
9, 76

3,26

4,55
4,85

24,2
8 ,02
3, 88

d

o
ao
o

t0B
108

r09
202
213
213
215
303
301r

l^
^-
,:sEts!.tr49

il E:t
SJH,i<ilt=

z{
Hlt

Xs.-oo

p!
H=

;
6

JT

EE
>=
DqB

d
A

^l

'Ia6.ri nqa 1r

I

,}
Ed

>e
* l^l
rl-
EIE
tr1tuqlH

+,15
+{5
-17
+16
+26,5
+24,0
+35,6
+22,0
+38,0

4.,21 | r,rr I t+,0 | o,z+l z+o I zz,+
r,02 | 1,r5 | 1r,3 | 0,241 Z+O | 22,t,
0,312 J 1,56 | a,OAl_O,OZI ZZO I ZO,O
0,445 1 1,13 | a,s3l o,srl zro I zt,,n
0,728 10,91 16,36 1 O,SZI ZSO IZA,Z
0,708 | 0,98 | O,OO I O,SZI ZAO I ZO,Ztt,zI I o,os I zr,s I o,$l zso I za,r
r,06 | {,04 | to,d I o,aol :zo I aa,o
1,r8 | o,sr I o,ao I o,so I aoo I et ,a

7,54
,t,54

1,42
{ ,61
,1 

,8{
,1 

,81
t ,61
2, 38

2, 58
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Puc" 9. Sanrcultocrr ua6lro4aentoro
rroror{a n yur,rpa{uoJrere or cos zO

Pac. 10. Sasrrcur4ocrr ua6r.rrna yur-
rpatfir.roneronoro r.r3Jryqenlrfi or cos zO

4za 44 c05zo

{ncaa sa ptrcyHr(e coorBercrByroT rloMepy ceaEca

uoron aHeprr{r{ 1gy (oxrug.) rr,ruracr.aercrr rro (3.11) c norrorqbro oqeBr,r4noro
COOTHO]IIEHI{'I

,Iuy (ortlrA.) : Buv (oxuii.)sgyogy .'1,34.L0-6 epef cen (3.13)

(1 c4. aprtocrraBy -- 7,34.70'6 epelc,+,tz.cen.cmep, suv r4 c.uv - nJrotrtral\rr r{a-
ToAa rr reJrecHbrfi yron UV-xalraJra coorBercrBerrHo, cM. Ta6Jr.3). 3ru Berr.rrrrr-
nrr B1,y (orrr,r4.) tr Iuy (oxru4.) rrpeAoraBJreur,rn ra6n. 4 (pvc.9). B nocre4ueu
crori6qe Orofi Ta6iluqll sanr4calrbl paslrocrr{ na6rro4aeur,rx 11;y r{ oxrul.taerrblx.
tr4x easucpruocrb or cos z6 rrllr4BeAelraua plrc. 10.

Paccuorpeurre BCex DrI{x Aarrlrbrx uo UV-HaEaJry rronaabrBaer, Bo-rrepilbrx,
arro flpr(ocrl He6a B yrr,rpa{uoueTe I-Ia Jlyue cucreMarrrqecnr{ 6otr,ure o}r{r{Aae-
nofi apnocru, rrr{eHr,ro, or 2,5 (ceanc 303) qo t6 (ceauc 215) paa ,rpqe roro, rrro
cJIeAoBaJIo 6r,r otrtu4atl oT cBerreHr{fl SBeBA r{ BoAr.ranaJrbrroro cBera e rex o6na-
crflx lre6a, Koropr,re HaxoAr4Jrrlcb B MecrHoM Berrrrre (cunran cpe4ulrfi cuen-
TpaJlbrrbrft cocraB llsIyseHll.tr 38eBA, Iaraxruxra ],r BoAr4anaJrrrHoro cBeTa oAr{-
rranoBr{M, rar{rtM Eie, flaH 4rrt Conuqa). B ro rxe Bpelrrr ynr,rpa{raoreroBoe
cBeqeHI,Ie JIyHHOTO He6a, R ilacTHOOTLI B CyMepeqEr,IX yC.rrOBI4trX (rAC OHO

n 3,3 paaa rrpeBr,rrnaer oinlr4aeMoe), r{e rar( crrJrbEo rrpeBocxoAr,rr o}r{r4[ae]\{oe
cBeqelrrle, KaH BTo Ilri{eer r{ccro B nu4uuoft o6tacrra cnerrrpa.

Bo-nroprrx, n ynr,rpa$lroJreroBblx I4BMepelrr{.trx rlar.r6oree xapar(reprro rol
qTo cBearerll4e r're6a n yur,rpadluorere (panuo I{aK r.r ero [peBbrr[eHr,re rraA o]rrr{-
Tlaeur,rnt) ror(aBbrBaer zapakmepldotfi e:oo c 1eLLurnrubl.M, pacctnofirdu,e",1a Counrla -y6nroauue cBeareHrafl c cos zo, oco6eHuo crdJrr,Hoe \fifl zgt 6tlranlrx H 90o (cnr.
puc. 9 u {0, nr,rnagaer roJrbrio oAHa rorrrra AJrfl cea}rca 202; cy,uepeqHr,rfi ceauc
109 ue crreAyer nptrHr{Marb Bo Bur,r^,raHr,re, AJrfl Hero cos zo { 0). B to xre npe-
rvl.g fpnocrb n y.nstpacfzoJlere He rronaabrBaer nr,rnanoft BaBrrcl,rrrocrl{ or Beuur-
Horo paccrofrrrufl Seurlr, xoAa c cos 26,. 3ro o6crogreJrbcrBo orrpeAeJrerruo
yHa3r,IBaer IIa ro, uro ynr,bpaolroneronoe cBeqeHrro, B qacrnocru u36r,rroqHoo
cBerrenlre Jrylrlroro He6a, cBflBano c xaxofi-ro paccerrBarorqeft cpc4oii, onpylraro-
qefi noBepxuocrb JIyr'Ibr B rlecre rra6nrogenuft. Bo;ree roro, ouo rronrrabrBaer,
rrro r,rrrAtrnarpr{ca pacce.Errrifl arofi cpe4rr Bbrrrrrryra B rratrpaRJreruu nepneLL-
1unynapmou 6orr,me, rreM B HanpaBreurrlr paclpocrpauerrr4rr cBera (r4HreHc[B-
IIocTb CI,IJIbIIO Bospa0raeT nplr z6 -+ 90").

Mr,r ynasr,rrairr{, qro ourn6na reJreMerptru rle npeBocxoArrr, nax rrparr{Jro,
-i- 0,05 6, qeMy coorBercrByer (uyncrnureJrbrrocrr, o6ozx RalraJroB 4,25.70-6
epalcen.c.u,z) o, (7) - 6,75.10-7 epalcek td 6t (U) : 1",49.10-6 ?p?lcey; \rrfl.
V- u UV-nanauon coorBercrnerrrro (cu. ra6u. 3). Paa6poc orAeJrblrr,rx BHaqeuuft
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r] rrpeAeJrax oArroro ceaHca Ailfl V-Kauaila (ceauc 215) cocranr,fr"er 6zV):
-- 4,05.10-5 epal cen u l,rrfr-UV-Harrana oz Q) : 1,84. 10-B spel cerc. B V-Haua-
re c.uyuafina.s orrlr6na xaru6ponnlr se 6o;ree + 5%r rr Mbr ero upeue6peraou,
a n UV-Hanane oHa Molr(er Aocrr{rarr, *l5o/o tr o, (t/) 6yger paBua

rL 0,15 1uy(ua6Ji.), rAe 1uv (na6n.) AaHo B ra6r. 4. Suaseuus BoBI\roE(EbIx cIIy-
.rafiHr,rx omu6on

3(U):{,';; r''., Vd
orJroir{eHr{ B Br,rAe Beprr,rn&Jrrrr,rbrx qeproqer rla pl{c. 9 grR narx4oro ceauca
CI}flBI{.

Hexoroprre cBeAerrr{fl o cnoiicrnax paccelrBaroqeft cpe4r,r or(oJro Jlyurr rr.roxr-

HO USBreqb rafi?fie I{B cpaBl{eHn.fl srleprerusecKux ocBeqeHHocreft gna uv- u
V-xananon B cryrrae (cyMepGquoro) ceaHca 109, xor4a rn{eJrrrcb oAEoBpeMer{tro
rromaaar{rr.s s o6o[x HarraJrax. Cornacno (3.5) r nlr4uuoft o6;ractu ocBeqeuEocrb
cocraBJrfiJra 1,02,10-2 epel cen,c.+r,2,cmep, rorAa fiar( corJlacuo ra6n.4 g;ln
UV-nauana troror( 6r,rn /gy .: /t,68.70'5 epal cex rI aHeprerlrqecnafl ocBeq,eu-
IIOCTI,

/uv 1r,68.10-5 4,08. 10-6

l3oaMomnas aacBer$a or 3eunr (cu. $ 4) corlracuo (4.3) u (4.5) 4.irn ceau-
ca 109 u V-narrare Br(Br{BaJreHrHa flpnocrr{ 5000 es. 10"/xs. rpaA., uJrrr rroror(
cocraBJrfler 5,15.10-3 apelcnz.cev.cfiLep; s UV-Ralra.rre Bra BacBerr(a tro (4.11)
5,/B.10-a apelcen.cnz,cmep. 3aeagnnfi {ou lt BoAI{aHaJrr,Hr,rfi cner coaAalor
cJreAyroq[e rrrrrerrcr{Brrocrrr corrracHo ra6r. 2 u (3.10) 4.ur ceanca 109:

/y (omrg.) : 169 eA. tlpl{ocrrr : 169'1,34'10-6 epelc.nt2'cen'crnep :
: 2,26.70-a apelcu,z .cerc..cmep.

Ir corJracHo ra6t. 4

.Igy (orxug') : 20,6 eA. .flpl{ocru : 20,6' 7,34' 10-6 cpalcn+z' cerc' cnxep :
: 2,76. 10-5 apalcmz. cen. cmep.

trrrrerrcrrBEocrb corJracno (3.5), (4.5) n (3.14), (4.11)

A1o: liuaoul - /o - /(oxurq)
U JIVI

LIy : 1,02.10-2-5,{5. {0-3-2,26,70-4 : 4,82'10-3 epalcmz'cen'cmep,
(3.15)

A luv : 0,91 . 10-4-5,1r3. 10-6-2,76'10-5 : 5,80' 10-5 epelcml , cen'cntep.
(3.16)

Orcio4a orEorrreur{e arrrx trtrTeucussocreft:

Torga ua6rrroquafi
6ytet

A rv H 4,BZ . t1-l ;
T7-t-u - - ilffi"+=; 

: io' 83' t 02' (3.17)

(3.18)

,{,anee
,, J e, (i") I (t ) dl, : 0,83 ' 

102,
ouv.[ p, (t) I (],) d],

rAe orlrometrr{e trErerpaJroB ecrb 8,50, a ayla6y - ortrortreEre anr6e4o, ran
tITO

n, 
:0,83_'{0'?:g.g0.

,f Uv 8,50
(3.1e)

C 4pyrofi cropoEr,r, 4.na arr,6ego Jlyuu r{MeeM BHaqeHE.E (upxruepuo r ua-
ilrrrx troJlocax, rro AalrHtrlrr [10]) auv : 1%, av :6,70/0, rar( qro aylauy -
6,7, uro 6nveno x rroryqeuuoMy EaMIr BEarIeHEIo. [nn ryunoft uxnr BEarIe-
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sutr ailb6e[o Cg or{o.rro 2o/0, ay : llo/o Ull, u orHOItreHtre A,ylauy B SroM oJIy-
qae trpuHr,rMaer BHaqeH[e 5,5, Tanoe o6croflTerbcrBo BHoBr' cBI{AereJIrJcrBycr'
.rro s;crb 6o.ur,uoft cBerr{Mocrtr He6a Ha Jlyne n Bl4Armloft o6.rracru tr I436l1roq-

I{afl B yJlrrpa{I{oJleroBofi o6,rlacrll Morfier 6trrb cssaaua c paccernueM (orpa-

xrenuem) csera or qacTlrq, IIoAIrflTtIx c IroBepxnocTtr JIyHLI' Eto ne trcnJlloqa-

er orpax{eIIIIE or ca}Iofi troBepxHOCTIlt, Ilatrpl{l\{ep JIyI{I'IrIX IOp, OAIIaI{O (CJ'IIO-

peqgblfiD cearlc 109 cxopee nporllBopeql{r sroMy AoIIyq,eHIIlo, raI{ ItaH JIyIIilafl
relrb B yKaBaHlIoM ceagge IIpoxoAI{JIa I{a BEIcore 260 n ua4 ro'utofi ua6no71e-

rrytfl ut rryn oo 6r,r.no 6rr uiueri ropbr Bblcorofi 6o,ree 260 n B rretrocpeAcrselrrroi,i
6ruaocr[ olr .TIyIIoxoAa, qer.o trpafiTgqeonl4 He 6lrllo. (EnUiraffrnafl lopa BLIoO-

1ofr.2 nm HaxoAg1acr, rra paccr-oaulm 30 WL, aB npeAeJIax 20 t+,'tr,6r,rnra xorin'rr,r

lre Br{irre 2A0 at, oHo.rro oaMoro JryHoxoAa He 6LIJ1O tr Taltux xo.[MoB.)

$ 1r. Boauoil(Hocrb SacBerxrr or Seulru

Seun:rrroe paccro.Eul{e Seu,nra IIo AaHH6IIT[ ra6il. 2 1teuflrlocb ot i]0o,4 (oe-

arrc 109 (cyMepequbrri>) 4o 46o (ceanc 202), rar qro BJIrflHLre paccerlnroro cBe-

Ta Seluru, 
-uOua4arorqero 

B IIII{poKoyloJIr,HyIo 6.lreIr45, aCrpo(lOloueTpa, }'IOIfiO

6111r, uaxcur{aJrburrlNr Bo BpeMfl }Ja}r6oJree r{HTepecHoro c roqltl{ Spelll{fl peByJIb-

raroB cyt\[epellHoro ceaHca, KOIAa BepXIIuft npafi Co;rnqa OuyCTI{JrCfl II& - 1.o

lro/{ rr{ecrrlr,rfi ropuaour. floarolty Mr,r paccMorplrM BoBl[omHoe BJIuflHIre c]le'ra

3errnra lra peayJrbra.rbr l4aMeperru;r !,rrn ceal{ca 109. tr{a-aa I{aItJloua caMoro .rly-

rroxoAa yrorr MeHAy ocrro A(D-3JI u naupaulerrlreM Ha.3errilro B croM ceaHoe

6ts 34i4, Ilo,;rnoe-x9;rrp1trecrBo cBera B urayanruoft o6nacrlr, Aal]aer[oe 3c]\{-

Irefi, r.axoe )ne, I{aIt y BBSBALI c nly : -16T8. Oaeosbrft yroil !SMII4 c[ A"'trl

""uricu 
109 paneu 175", v. corJracuo $aaorofi SyuHqulr (cu. t12l)

Lm(a): 1,30:(#)i* 0,1, ("iu)' "
i: (4.ll )

flOrrpaBr(a /IJITI BBeBAHoft Belruslrrrr,r Selr;ru COCTaBJIfeT 1,71, 'rOr4a SBeBA]Iatl

,.orrrr.u 5"rm AJrfl ceauca 109 6yAet rnv: -75*1. Ero Aacr n {,1'1010
pas 6orr,mylo uHTeucuBl{ocrb, qeM oAHa sBeBAa 10*. fl^o^4ausmrt ra6rr. 3 uone
spen ra, V-rlororuerp a 722 ,nB. rpaA., a UV-Sororuerpa 238 fir. rpaA., rlooroNry

DKBI{BaJlerrrHa.rr cBery 3eurlr fillr{ocrb He6a, ocBeu,arcqero tlorouerp, cocraB-
JIflET

Y - 0,90 ' 108 se. L0"fxa. rPaA.,

U * 0,$6.19t )) D (4.2)

Etpunan ocrra6renils cBera c IIoBolloroM tlorolretpa (prc. 2, cII. Bl,Irue) [aer
gna yrnu 31f,4 aeil:r-ur,ruy 1,8'10a, uoarox{y B troJre spelrus {otonterpoe ot
Senr,nu rrolraAaer rB.tryseuue, eHB?tBaJIellrIroe .fipr(ocrr{:

fl- 5,00.103;,ae. t0'1/ne. rPaA.,

[Ul-!2,1r6.103 )) )) (1r.3)

3aue,rult, rITo rroTol{ g UV-HaHa;rre AoJrEieII cqI{TaTbcfl I{Haqe, c yccl'oM oc,na6-

.lreur{fl rr3-3a xoga anr6ego 3err,rr.r u uBJIyqeHuR Connqa or nuplrrloil I{ yJlbrpa-
rfuo,ueronofi o6racru. Ipy6o oro ocua6le]Irle palluo orlrortreuIrlo als6elo A,[n
nuglluoft o6.,iacrlr (0,30) x arb6eAo AIIfI yJlbrpatfnoleronoit o6racru (0,001)

[13], r. e. ]rgo]rir.{relro 300; ocna6.rrerure rrorolta ot Colnqa cocrarJlrrer rlpl{Mep-
no B,50, ran rrro o6qee ocra6jleHre 6yqet n 300'8,50 

= 
2550 pa3' I{ s I-JV-na-

HaJI rronaAeT uaJryqeHl,re, ortBrtBaJIerrTHOe flpItOCTII 1,0 an, 10"'htn. rpa4. TaH
r{an oArla sBeBAa 10r, 4ae'r IIoToI( 7,34.1.0-6 apalcatz'cerc.cmep, ro IIoroIi_rla
Becr, Karo4 r,r Bce rroire 6yget cornacuo .ra6n. 3 n sro/p pa3 6olbrre (scor,: 7,07 ;1

xO,A725: 0,513) utu 0,53'LA-s apelce\ - B9rrrrurHa, trpelre6pellttrM^o yq{aT
(<'L%) ou 

"puori"rrurc 
c rloroltoor or PJItt,' Horopr,rft cocraBJr-fler 9,6'10-5

epalcerc (cm. ta6.u. 3). Eo.nee toqnrrft pacrler MLr [pI{BoAtrM HIrffie.- 
B V-SoroMerpe r{B-Ba orJrrrqufl rratleft cr{creMll or V-cucreMbl BeJII{qIIlIy

flpnocrr,r j4.3; 
"yrrtro 

yMlroll{r{rb IIa Berrrrwdrry ll$, rAe p :1,3, rocror{y
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Ltco tl)

2

0

T

a&)

4002
400/

2000 q000 
tu,A 6000

no.[yqHtr

7-rpnocru : 3,8{t.103 el. flpr(ocrr{,
(4.4)

qro cocraBrner (1 eA. : 1,31t.1Q-e
apel cnz . cerc . cnLep)

5,75. |}-sapalcnz . cen. cmep, (4.5)

I'IJII{, TaK HaHSO\. : 3r71t'0,0374 :
: 0,717, tro.ryquM B V-naHare ror-
nlri,l roron
Z-noron : 6,02.10-a apalcerc. (4.6)

Era sefln.ruEo B - 16 pae 6onr,me
PJIU (3,7. {0-t), a roaroMy AoJI?r(Ha

44

42

Puc. 11. CneHrpa;rr,nafl qyBorBrreJrrrtrocrb 6r,rrr'aaperl(crpupoBarra B V-HaI1are
yur,rpa$uonerosoio (DOV (nrepxy) u rpeAro- (upaxrlruecnoe BrIaqeEI{e aroft ne-
JraraoMoe am6ego Seunn (rtuntnax npruar) JrlIqr4IHLr cu. $ 3).

F'I .r E I lE ii O6patlr,vca H 6o.nee roquofioqetr-
He BI(JIaAa, HOTOpLIU lvIOmeT AaTI, CBeT

Selr.ulr B rra[ru r{BMepe}rrrfi. To o6cronreJrr,crBo, qro uplruepexoAe or t]V-xauana
Ii V-KaEaly trporraBeAer.rue arr,6e4o Selrnlr rra rroron r{Brryqerrr{-E Coluqa aoa-
pacraer 6o;ree sert r 103 paa, BacraBJrfler or{err}rr6 B(JraA, noropbrft }Io?r{er 6LITI
BtreceE B lraMepeHrrn r UV-SoroNrerpe s cnueii r,r nn4nnroft o6,rractn 6raro4apa
xor.fl rt lranofi, Ho orflIlqrlofi or uylr qyBcrBurerbHocrbro {oroylruoxltrTeJl.E
@ey-57 AJrfi yrrbrparlnoreronoro uBryqeHu.rr rr arofi o6racrn. FIa puc. tl ua-
IIeceHa ItpEBag lorapr{ua qyBcTBIITerr,EocTr{ SoroyunornETeJr.E B saBE0EMocTtr
or AJrI{}rbr BoJrrrbr (n e4lruuqax r{arcr{il(anr,uoft qyBcrB[reJlbrrocrtr upu l, :
:2700 A), ruu BHaqeur{.a lg q, (fr); Buaqeuufl cp, (1,) upuneAeubr s ra6r. 5
(urrpuxoraa qacrb uonyqeHa or(crpauonaquefi; o ror\r, rracr{oJrbr(o aro cyrqecr-
Berrllo, clr. unrxe). rfynctnnrenbEocrb naAaer s - 10a paa B (xBocre) AJrfi Br{-
4zltofi o6nacrn, TaK qro rrpr{Brloc or ((xBocra)) Mo}ner, noo6qe ronopa, 6r,rrr
Salvrerll-blr,I (ycnneure troToHa u yBeruqeHr{e aJIb6eAo B Toru E{e rrHTepBaJre B
103 pas). ,("'rx 6onee tosnoft oqerrxr{ Br(JraAa (xBocra)) rry,:rirro oqeHnrr oruo-
rrreHr{e (crvr. [1J)

LF tiv

-r'uv

i,T *, trt rz (1.) I (x,) ,^ - l" er (r) a (1,) I (),) rrl,
00 , (4.7)

T *, ,^, a (t) | (?') dt'
0

rAe l,o - trpl{IlflTaE AJTIIEHOBOJTr{OBa.fr rpaHEqa qyBcTBEreJrbrlocrrI UV-ttaEana
0o : 3300A), a I (fo) ._ rlyrHqua pacupe4ereHrrfl arreprrrrr B crrer{rpe Coruqa.
l.fnx nrrvucile:u:atr (4.7) uyxrno Brrarb BaBr4cr{Mocrr, alr,6ego Ser.rnr a or 1,. Mrr
He pactroJIaraJrr{ grrlMu AaHrrbrMr{ AJLE Bcero ArrarraBoEa, a trpoBeJrrI cJreAyroqyrc
rlHTeprroJr.El{uro. ,(,.nn y,rrr,tpa{noneroBoro Ar{arra3orra Mr,r EcrroJIr,BoBaJrrr Aa}I-
ur,re [13], corJracFro noropbr[r rtr r{Meer cJreAyroq[e BHaqerr]rs:

l, A 2600 28oo 2850 2goo 2950
a (x) 0,001 0,00rr5 0,00135 0,00i6 0,00215

.l{anoe, arr6e4o Bou4a 4ra Seinrn n rraAlruofi o6nacrn cocraBJr.Eer 0,30 n n
clrnefi o6nacrur 0,36 [141.

flo gaulrr'rnt \rrfl. a r{ arI{NI Br{aqeHrrflM anr,6e4o Nro}nr{o [ocrporrrr, upu6ru-
aterInnrft xoA anr,6ego a Selr.nu c 4nlrnofi BoJrHrrr, npe4cran.rreuuot Ha
l)I'IC. 1l u r ra6n. 5. B atofi xte ra6rurqe trpr{Be/lerrr{ B}raqeur{fl arreprrlrrr
(r epalcen'cttL'' A) Ars Hgnyqeurs conuqa, cor.,racuo [15],- rporrgBeAeHtrfl
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rp, ([)a (f) . (f). Onla uossoJrlror BrrrrucJtvrb (rparlnueclur) rrlrerpiIrrIJl BXo-

AflEpre s (4.7). n{r,t uo.uy'raelr
A,F uvlF t:v : 0,24, (4'B)

T. e. [pIrBEOc (xBocTa) cocTaBJrrreT He 60irec 240/o ot ToIo IrBJryqeHI{fl, r(oTo-
pog [poxoAtrr B yJlbrpar]uoneronylo IIoJIocy. TaHuu o6paaou, HaIIIII oI{eHItI{
uoroHa r y;rrrparfuoJreroBoft rroJroce c roqHocrDro go 24% orHocfiTcrr r{Merlrlo

rr \r.rrbrpasuo.rerosoii IroJIoce Q,")t2200-3300 A), r. e. rpeAcraBil.fiIor co1ofr.
y.lrr,Tpa{I{oJreroBoe, a lre BI{ArrMoe r{BJryqenpre, upocoqr{Brlreec.rl qepeB (xBocr)
S }T B CT B I4TET b IIO C T II.

Oupe4elult rerrepb roquee orlro[reHr{e orreprer[qecnr{x ocBeU,e}IIrocrel( or
3err"iur r V- ra UV-iraua;rax AcD-3JI, r. e.

tt (V\ _ 5 
,P, (t') , (1.) I (l) at' 

-Fluvl 
J ,p, (1") . (r) f (?\) ctt\ ' (4.e)

B ra6,u. 5 upr,ruc4errlr BIIaaICIIIIfl (p2 r{ nporraBeAelrl{f q;raf . Lluc'rreH}roe trIrrer'
pIIpoBaIII're [aer 

r u)lF (uv) :216' (4'10)

Tartlnt o6paaOnr, IJIa {<C}r\IeperlHolo) CeaIIca IloToIt uBlryqeHI{rI ot Seltnu n

UV-rfotoiuerpe corJracuo (4.6) 6y4et paneu

6,02. lj-t12,16. 102 : 2,79. 70*6 (opel cerc) (4.r1)

(aueprerrauecna.s ocBelqeulloctb /uv: 2,79.70-610,513 : 5,43.70-B spelcenx
x.t,r',cmep), qro cocraBJrfrc't) - 3070 o'r rlorona PJITI (9,6''L0-5 spelcen) n co-
orBercrBllr{ c rrarneii trprrBeAeIIIIofi uplr6ltunieHHoii oqeunofi,

Cnegonarenruo, rroron oT' 3enutr,r n UV-nauare r ualr6onee ue6narouprrgr-
Holr clryqae zc+t:34" rloilier cocraBJlflTb Beiluquuy lde 1ollee 30/o om nonloha

'I'a 6 ;r r.r rI a 5

2000
2200
2rao
2600
2800
3000
3200
3400
3600
3800

4000
4,200

44Q0

4600
/r800

s000
5200

51r00

5600
5800
6000

0200

0
0,22
0, 6/r

0, 96

0, 93

0 ,58
0, 10

0,0t
3.10-3
1 .10-3

4.L0-a
2.L0-4
5.10-5
2.10-5
B .10-6
1r.L1-B

0

0

0
0
0
0

o,oor
0,00r
0,001
0 ,001
0 ,001r
0 ,07
0,1/t
0,20
0,21t
0,3r
0,34
0,36
0, 36

0, 36

0 ,35
0, 31r

0,31
0, 29

0, 26

0, 25

0,25

0
0,0013
0 ,0045
0 ,0r3
0,025
0, t3
0,52
0,12
0,062
0,028
0,018
0,012
0,0036
0, 00(4
0 ,0006
o ,0002

0

0

0

0
0

0

0
0

0
0

0
0

0
0
0
0

0
0
0
0

U

0,32
0 ,98
0,95
0, 70

0,43
0 ,26
0 ,01r

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
23,6
68 ,0
58,4
39,0
2t,2
L2,0
L,11

t)

1

1/t
2|t
55

l4
89

l0lt
,tiB

144
182
202
2t6
216
210
204
198

194,

190

185

177

*,,r'r,^r,r,, 
I

e,(I)d{I)l(r)},A er (I) I (r) 0 ().) ez (I)
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PJII/I , rorAa nan {an.ruuecnu rraMepfleMaf .f,pnocrb Jryur.roro He6a B yJrbr}ra-
Suorere, B qacrHocrr.r AJrfl (cyMepeqHoroD cearrca 109, 4aer troroK, cpaeu,uiuti
c PJII/I. I4rrr,rnru cJroBar{r{, r{BMepeH}rr,re HaMr{ Ha JrynoxoAe BHaseHufl cBeruMoc-
rra ue6a n ylsrpa$uoJlere Hllltouu o6paaou rre Moryr 6rrrl oruecgHbr B& crrgr
cnera Seunra, pacceflHrroro rra cBeroBarqrrrHr,rx 6;reu4ax acrpo{orouerpa.

B au)unou, clenle - V-Hanane trprrBHoc corJracuo (/+.6) uomer 6urr 6otrr-
rue PJII4, troron r{B noroporo Vptu:3,7.10-5 epalcet :lpv reMtreparype
t : +27'.ltar 6n.no uafi4eno paHee n (3.4), na6nro4aer,rnfi norox l{Jr.rr ceaH-
ca 109 paBelr 1,19.10-a apalcen- 3ro npuueplro B ABa paaa 6onnrue, qetr{ BeJrrr-
srlua BoBr{o}I{Horo troror(a or Beilrnu corJracHo (4.6). Snaur{r, pacceausr,rfi ua
6nen4e ceer 3eM.lrrr n V-nana.ne Mo]r{er trpr.rBuecrrr onoJro 50070 n oueprerr{qe-
cltyrc ocBeqeHrrocrr,, r. e. B rror{aaarrtrrr AO-3JI n nlr4uuofi sacru clenrpa BHa-
qnrerrrrr,rft BnJraA Aaer pacceflnubrfi cser 3eunn.

Bce cttaaauHoe B 0roll uaparpaSe orr{ocr{reJrrHo BJrrr.Er.rtr.rr csera 3er,uru Ha
HamI{ I{BMepeHr{fl orrrocr,rJrocb n uan6o.uee Ba}r(r'ror{y cearlcv 109. B ocraJrbubrx
ceaHcax oro BJIrI.flIrr{e, ItaK trpaBr{Jro, r[eHLrrre ;1116o lra-ea 6o;nluroro BeHrrrroro
paccroflHr{a 3eunra 2G., Irfi6o llcJre/{crBrre BaMerrro rrenrrueft Saarr Seutn upu
rex )I{e upLIIIepIIo Z@.

Paccr,rorpulr retrepb BJrr.rflrrr{e pacceaHrroro cBera 3eluu Ha r(BMepenr4n B
Iroqrroe Dpelrfi (ceanc 216) . Couacilo (1+.1) B(Br{BaJrerrrHafl cBery 3eu;rlr ap-
xocrr, ne6a 6yge'r 2,02. 108 aB. l}^lxa. rpaA., ran xax {aaonrrft yrot 3eu.ur
cocraBJrrrer 55'. I{plrnag oc;raSneurrr{ cBera r{a pr.rc. 2 irasuua.E c yrJra g : 38"
rronaar,rpaer peanufi r{BJrol\{; orr o6yc;ion.rrerr re}r, qro AJrrr e < 38" cBer naAael.
IreuocpelcrBer.rHo r{a qrrJrnHApr.rqecxyro rpy6nv r}orouerpa (cu. plrc. 1), ror4a
Halt upfl q > 38' oH rrl]eABapr,rreJrr,Ho rraAaer rra Brryrpe]rHroro crerrny Korrr{-
rrecnoro pacrpy6a, a Barerr rra qrrflr{rrAp, raK qro rpr{ g > 38'na OOV rrona-
Aaer cBer, [Ba]r{Abr pacceal*rrrfi. I1o xplrooii pvc.2 ocna6tenre A.,rfl rp : 42?2
COCTaBJIfleT - 2.1,06. flOaronry B BI{ByaJIr,Hor,:i CI,rcreue IIBJIyaIeIIue 3eu.nr,r an-
Bl{BaJrerrrrro flprrocrr{ 2,02.70812. 106:101 Bs. 10"/nn. rpa[. tr B rroJre Bpe-
uz.s V-nanana

V : 10111,3 :78 an. 10'"/rin. rpaA. (4.12)

OaHrusecHIa ua6nrogaeMafi fipr(ocrb rre6a Ha JIyHe r{oqbro B Dro Bperrrr cocraB-
nana (corracuo $2, {opnyla (3.9)) 270 as. 10"'/Hn. lrpa/I., rorl{a HaK oE{r{J(ae-
Mafl ,rpfiocrb BBeaAEoro {oua n aro Bper[fl - 107 rex ]r{e eAr,rrlr,r{. 'I'aiilnr oC-
paaoM, cropoEr{fi.rr Bacrerr{a 6una 270-107 :163 eu. L0^lxs. rpa/I., qro B

4Ba paaa 6onr,me, qeM .trpxocrr, 3eu;rlt (lt.12).3uaulrr, Ha6ilroAaeMoe cBeqeHr,re
s V-xanare Hoqbro EBtrrflercff. cyMl{apur,rr{ r{Bryqer'rr,rel{ BBeBA, {oua, coa4anae-
Mofo cBeroM 3ertlu, paccefirrrrbrrt o 6nen;1e actpotfotorrrerpa, I eqe Henoroporo
ucrosul4xa cBeseHufl c .rrpr{ocrrrro [i]rr]reprro u 1,5 pasa 6onr,ure omn4aelrofn
flpnocrrd ue6a (cu. $ 3). O4nano yroJr 42i2 Hero.rur,rfi u r,romer HaxoAr{rr,crr B

rpe4eJrax or 47 go 113?0. floaroMy Becr]ra Boamoirruo, uro 6leu4a AaBaJra oc-
na6nenlre ve 2.706, a il{er{blrre, r{ TorAa Balrerr{oro ue6r,rrna cBeqeulltfl B Horrrrorr
ceaHce ue 6y4er.

,{n.a nonnoro ycrpaHerrr[fl Brrr{flHr{fl cBera 3eu,nlr o nu4lruofi o6uacrra nc-
o6xo4ranro coaAaHire 6'uer.r4 {or:ouerpon r{ acrporro}ruqecnux reJrecnorroB rra
Jlyue, cuoco6usrx lre Mer{ee qerr s 107 paa oc.ua6.,rrrrrr zacBerny or 3eulr,r.

rJro nacaercn yrr,rpar!troJreroBoro uB"rryqerrr;rfl, ro rra rroJryqeHrryro rrar{[
tll)r(ocrE, ne6a ua Jlyne sacnerxa Serr.rrr.r trpaxrr,rrrecnrr rre BJlr{.rrer.

$ 5. Boauoiltrroorr, Ha,Trr'Iqr'rrr paapexennoft
nrrreroii o6oro.rnu onoJlo Jlyrror

Mlr ynaasreaJrtr B S 3 u 4, qro ua6brrorrr{oe rraA o?nrdAaeMbrM ceeseHr.re ueSa
na Jlyne, HaH B AFreBHoe (e yrr,tpatfnonete) , ran r.r B r{oquoe Bper(fi (n nz4nrroft
o6;rracrr), s oco6eHHocrl[ cyxlepeqHoe cBerreHr.re B cear'rce cB.rrarlr {09, cnra4ereur-
crByer B rroJrbay r{aJrrrqr{.a pacceuBarorqeft lrany.reu[e Coluqa rr,rtenofi cpeAbr
oltoJro Jlyurr. 06 grort roBopr{r ran}ne anr,6e4o, ollleAeJleHr{oe uo raa6srroqrro-
rfy EBJryqeuuro, 6.nraroe n a;rr,6e4o ;nynnoft fir,rJrrr, lr rrolryqeuua.E BaBI4cr{MocrE
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Ttr6nllqa 6

toGl -
(0,30) *
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0 ,62
0,71
0 ,82
0, 99

I ,17

120
130

140

150

160

170
180

t ,36
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o-t zO. !,eficrnu,r.e.ubrro, cOIjIRCIIo pacrleranr [16], IIIIiI]IIIarpIIca pacoeflIIUfl

x (V)i rge T - yroJl paccerlllrlfl, Aaerc,r ta6;r' 6'
"R satueu cJryqae l'= zi> llsNlellfletcr ot 0 4o 90o lr xog c cos z6 Beilrlquur'r

pacceflIrHoro cBera, IropMlIpoBalrIrl,II'I lra eAr{IlurIy flplr T :.90o' uao6pamerl

iro pr". 12. Cpaaueurui prir' 10, r4e nocrpoeu {arrruuecxufi xog na6lrroquo-

ro u3flyrrellrrfi B yJlbrpar]rao"T e:re or cos 29, uoKait'rnaer o6qee cor'racye-{ax-
,rrot"l"o xo^a ras6otroqHoro l,IBJryqeIIrIfl c cos 26 II BbIErICJreiIrIoro s It6l (aa

LlCItJIrOqeIrr{eM sHaqeHl{fi, 6lllartlrr lt z := 0") '
34ecr cJleAyer o6patntl DIIIIITIaHTI0 eqe Ha o4rro o6c[onre'rrlcrBo' rrMelrHo:

ecnlr o6parurbcrr r, pi". O l'la6;r. 2, ro n,sr Ba[Ierr'IxI, trro cea1rcrJ l0B u 275,

nuoqr, 6olaruyn irrrerrcrr,rr,ocrr,, BlJrroJIHeIrbI nepe7 aaro6o'al' connqa ua

JIyUe, TOfAa I{aH OCTaII6}Ible c tepuruet| IIIITSIICI{B}IOCTI;IO - ttoCne actCtO)A' IlO-

3ToMy He I{cnJlroqeHo Tartirie, u1o ar!{erir paccefiIll{fl SaBI{SI{T He TOJIr'fiO oT

Zat ItO tr IIe CIII{MeTp}IqeII [O oTHoIIIeiII{Io It 26 nepe0 eaxOgOMlir ILOC,I'z BOCXOAa'

r'. e. paccefrrrtre cr{JrbH€o rrocJre AjIIlreJlbIIOii OcBetrIeH}lOCTI{ IIoBepxHocTlI

Jlynrr 
^"orrreroury cBeTolI, IIelr{eJIrI n7ctl,e ;g,OqU. B .Iacruocrll, ,qoBoJIbHO SI{JIL'-

,##rOOtrrr rr6rroqurr"fl AalNe rlepes rlac rIocJIe saxoAa Co;nuqa B cea,ce 109

B (JrylrHr,re clrMepHuD' 3ro ttaoo;1trr IIa I{LICJrb, qro o6paS0BaHI{e pacceuBaloq'e-

"o "no, 
Mo?K;r 6urro 

"nsraHo 
c coJlffprlsaltrI{eii lyuuofi IorIBbI ({oroa6{exrort

u orf$errort.r"urrurrrr, "ii. "o"*rr $ 5) . O4nano aro 'rpe6yet ;1anr'uefiurx' 6onee

,rOqpo6rur* rrocJreAoBaHufi. Tari IIIII uHase BoBHI{I{aeT rlenecoo6paBHoCrb paC-

CNrorpeHrrfl uenoropoft fll,r.nesoii o6oJroqxu HaA troBepxHoorblo Jlyur,r II, B qaCT.-

rrocrrr, Blrflcr{egr{fl Borrpoca, nartoBa AoJr}I{Ha 6lrrr,-u,norrlocrl pilccglraarcqeft

cpeIlll, trro6tr o6ecne-rlrrb na6,uro4aeuoe ue6r'rroclloe cBeqeHl4e'

1)acclro:rprar,r orroanorrupun.ue;rr,ur,rfi paccel{Baloq,rafi c;rofi T Olruluuoii h6

HaA rroBepxHocrr,Io Jlynsr (puc. 13) . ^l1Ycrr, ? - yro;r lIeH{Ay llaIIpaBJleIItre}I

rra Co;rnqe, oorrr"ar,or:i bcnro Rrb-SI, EarrpaBJrerr,ofi B ge*rur. Ecnu e -
i)lreprerlrqec1aE ooBerqeHlrocrb o'r cotrrqa B trpeAeJIax uarueli troJlocr,I rrporryc-

r{arrr.rfl (e apalcnz'cev), ro Ira o/{rty rIbrJIuHIty ytraAer

Eo : 8x[P2 lePalcenl,

rI{e p - paAr.ryc rrbrJrrrHr{[ (O - ceueurae pacceruua). flr'rluuna paccellBaer

cBer B Ha[paBJreHr, rrpr6opu c Beporrrrroc;rr,ro (ua eAr'rHI{IIy reJlecuoro yrJrqL

ii 6ll+i I u ,.r..*rr,rfi yron roA riorop.rM IrI{AeIr Sotoxaro4 cpaccroxnraro/?

Aorl:"1762 : slUt2 * r'), {,-: nsz,'

rge _R - paccroflHr{e oT rrbr.rrr{HRE AO Upr{e[{IIUKa UsIyqeHLIfi' / - anr6ego

,rrrarnr,-h - Bbrcora crofl, r - paccrofiHlre [r,IJltrrrKtr or oc-E npu6opar_s -
oroqagu {oronaroga (a:1t* 1itr" Bl{AuilIoro ItaHaJIa vl,5 cn 4rr UV-xa-

n alra). 
qe
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z/y//tt (10')

Or o4uoft trr,rJlrrunr{ uoror( qepea BecE

Pr'rc. 13. It oupe4etenr.rro onrraqecrofi
To JrrrIr{HLr ur,trerort o6otro.rxu

{ororaro4 6y4er

A u,(r\ ejAro .- . 'le6s r]A4t ]P1 rz 4n (5.1)

Ec.nr,r xouqer{rpar{rr.rr [L,rJr-r{Hor( ecrb n (h) (cn-r), To rroJrgoe HoJu{qecrBo pac*
ceflrrEoro_cBera [oryrrae]{, [porrHrerprrpoBaB (5.1) uo BceMy o6rerrry Houyca
snrcoroft Z, (nr,rcora rr,rrreBoro c.rroa) n yrJrorr pacrBopa 2po. DJlelrenr o6rernra
r{oHyca

dV : 2nrd,rdh,

ran qro rroron or BCex trrJJrrlrrox A,E 6y4er corJracHo (5.1) u (5.2)

(5.2)

/.0
c\sz

pacceffErrE
t16l

zn ho htgpo
LF:Aesr#'5r, \"<ot 5 "+ 

d,t.cth:

-45
Pnc. 12, Izln4nxarpr,rca
rynroii rrhrJllr, corJracro

: Asiia
ho

' 5 + lnhz (1.* rg,B,) - tnhzJ d,h :-6-G
: Aenhoaay +ln(1 -l- rg,go) :
: Aen aho +; \T) tgz pn le pa I cenl.

TaxxaxB6 - uanr,rft yror (6,2 1rynV-u Bi7 4rnUV-Hauauon), ro ln (l f+ tg' Fi = tg, 0o; r{poMe roro, rtoxr}ro BLrrrecrr{ cpeArree ,oaierrc x (1,; aa
r{I-rrerpaJr, ? MaJro orJrusaercfl or cJryqafl, r(orAa yroJr ,}, o6paaonau ocrrro no_
Ilyca u HalpaBJleHuelr I{a Conuqe. fuotuocrr, Ba HerrMerrr{er{ rona Hrrr{arrr4x
Aanlrbrx o ee p acrrp eAe Jrerrrrr{, cqrrraen{ uo cro.srlnofi .

flpnuenuu Bbrpa^{e-Hrre (5.3) n pe,yJrbraran{, roryseH'r,,A{ B $ 3lr 1r. NInr
uMeeM cor.rracHo ra6r. 2 w [1"L] cJre4yroqrre AaHrrr,re:

(5.3)

Ta6,ruqa 7

eO, 1pelctL2. cex

L ,71" . L04

r ,45 . L06

lt

0,5



Sgecr Berusuubl tO BBflrbl AJIfi HaItrIIx o6lactefi ctre6rpa c yqeToM paclpeAeJle-
Htrfl IIYBCTBIITEJIbHOCTI{:

oo (UV) : 
\ *, 

(h) I (r) dh, eo (v) : 
t *, 

(tu) I (tu) dI,

rae I (1,) - rroror(, paccqlrraHuuft ua uI{repBaJT- 1A u upoxogsquft t"epee 7 9nz
rra rpalrrrqe aennuofi atuoc{epr,r, coIJIacHo [15]. tr{srerpalr,r uaftgenrr rpa$z-
qecxr{M cuoco6olt.

Pacclrorpulr AaHEbIe cyMeperlHo1o ceaHga 109. Coruacuo $ 3 lr 4, nl,tpame-
uunu (3.15) r.r (3.16) Mbr I{MeeM

^ 
u J 2,98.10-i apef cer, (UV-xaua;rl

^' - I 5,65.10-r epef cen (V-xarran).

I-lafigervr rellepu B1raqeuI{fl AF uo Sopuyle (5.3), uo4cta3Jl-flfl CoorBercr-
Byroq,ue BHaqeHErr 4nn UV- u V-xananon: e9 (UV) ra eg (V) ue ra6n. 7, suv
u sv uB ta6n. 3, ars6e;qo rpr{NIeM Aay : 0,1J2 v Av : 0,'1"7 U[l, BeJItrrItrEa

lg 0o :0,11 (V-xaIIarr) u O,tS 1UV-*arrar) r'rffi : O,BZ (uo ta6n. 6), t-i-n
HaH'I,:z:90":

(5.4)

AFuv : 11,6'r, A.Ev : 1",24'102 t, (5.5

rAe r : noho - otrrl{secKa.fl roJru{a. Tanuu o6pa3oM, corJlacllo (5.4) uonyuaelr

ruv : 2,56'10-6, tv : 4,55'10-6. (5.6)

Pag;rr,rsnbre OqeEKu OnruqeC1ofr TOJIIqI{HLI AJIfl BIIAuMofi u y.nlrpa{rao;rerO-
noft o6nacr:efi nromuo oruecrn Ba cqer HerosHocrlr RaJIr{6poBHr{ s UV-HauaJre
u yqera 3eiunu B V-HaHare. Boar,ueu cpeAlree I43 DT[x sHatrenufi

t= 3,55.10-6 (5.7)

,r paccNlorpl{ll ABa cJlyqafl, cooTBeTcrBylotque AByI{ XapaHrepEEIM sHaqeul{.sM
paalrepa qacrl4q nyunoft nrrnu 10 v 70 nnu, ll7l. B trepBoM cryrlae. ua (5.7)
rroJlyrrrrM AJrfl qr{cJra rlacrllq s cro.[6e c ocHoBa]IIrelr' 7 clt'z Suaqe]Ir{e

a Bo BropoM
nh1,;= 4,5 uacmurylctf ,

nho ;t 0,092 aacm,uqlcnz.

(5.8)

f,(s.e)

(5.10)

(5.{ t)

V rrac rrer Aaurrbrx AJrfl cylnAelrr,lfl o ro]r, KaKoBa l\{o}r{er 6r,rrr, xapaHTeplra.a
BTJCoT& paCceIIBaIOqeft cpe4rr BoItpyI Jlyr'rr,i. EClra upeguoJIollurl, tlro oIIa
cpaBur{Ma co cpeAHuM paccro.srrr{eM or Serullr qo Jlynrr r.r pacce;lul{e BbIBBaHo

VCtr,[eIrEeM ,,onqernrpailrar,r nynrrofi u];IJII{ IAe-To IIa SToM paccToflIruu (nauplr-
n,ep, tour*u Jlarpaurxa), ro ho;t3,84'1010 ca r{ cor.racrlo (5.8) u (5.9) ro.ny-
qIIM

n : L,77.10-to ctL-B

n : 2,40.10-L2 cJL-l

rpu d, : 70 ntnn,

rpu d, : 70 ar,nn.

B,ropoe Bgaqegue Bcero B 10 paa upeBocxo4nr cpeArlrolo trJrorHocrb r[ereop]ILIx
rraorurl Ha paccroflIllll{ B 1a. e. [1Bl (ueruul{Ila uopflAl(a 10-13 ctw-l). Ecttu
qacrrrq6r o6paeyrct o6orouxy Boxilyr Jlynrr c paBMepoM- rropflAfia .Bblcorbl
<y6erauna> ("oorr"r"ruyroqeft cxopocru<y6eranual u* : 2,4'105 cnlcen), ro
(g - 7,62.102 catlcenz)

h,: +: ?3';,iH : L,7B.LoB ctt,,(=r,;)

fr. \ilrr npytrEr,rx qacrrrtl (d : 70 mnu) aonu'r\fira n 6yaerffi

n --- 5,16. 10-10 cw-g,

qTo ira Tpr{ troIlflAKa Br,Iue rrJIorHoCTI( rlereopHoft Mareplrl{ Ha paccroflIrlru
t a. e. Ilerpy4uo trpoBepr4Tr,, qro olrrErrecl{afl roJrq,I{sa o6onoqxv. c h6: v,1



tro HacareJrbrroft H rroBepxuocru Jlynrr 6y4er t : 0,52.10-n 4rrx qacrr.rq c d :: 70 x,nn. 9ro 4aer lre6bIroqHr,rfi uorori no rccia rlr4uuoft qacrr{ corJracrro
(5.5)

A,Fv : t.1,24,102 : 5,2.70-s.7,21+.7A2 -= $,[.70-3 (epalcen)

I(JIE oHeprerr.rqecnyro ocBeqerrfiocrr AF/s : 1,96.10-3 opalcnz.cen. florry.reu-
Hafl Berutllrua npeue6pelltHMo rtaJla IIo cpaBr.reErrro c rroBepxHoc:ruoft .spnocrbro
Jlyur,r Bv :j.7,45.105 : 1,60.1.01 apalcmz.cen. floxorry Elrnar(oro cBeqe-
Irl(.f, y xpax Jlyur,t or trbrJleBoro cJrofl npr{ Ta(orr Horrrpacre ua6nro4aru, Eeloa-
t{o}ItHo, .tto o6r,gcttfler ranx{e orcyrcrBr,Ie ((poroB), rlpocrrrparcql{xc.fI Ea Heoc-
BeqeHHyrc rlacrb [oBepxllocrl{ Jlyur,r. Tarilrlr o6llaaolr, rroryqeHHbre rraMrr /Iarr-
HLIe o eoaMo;Hrroft noHUer.ITpaqr.Il{ trr,rJlrl I,rB-Ba ee NraJrocru ue trporr.rBoporrar
I{MeIoqI{Mcfl ua6rro4atenr,Hbl}I orrr[qecKulf AaHHbrM, cB.flBaHril,rM c troEcHaMr{
<aruoc{eprrt JIynr,r, Har(, Hatrpr{Mep, rraJrrrqr.re [por.fl?r{eHtroro cw.fl:rrnfi. onoJro
Jlyurr, cJreAyrorqero ua {ororpa{lrft n Lo, cgetrarrHbrx rreAaBrlo flafi4meu n
Itapyaepcorvr c rauepoii AJrff yJrErpa{lroreta, nepeHecerruoft na Jlyuy c uo-
rrorqbro <Auonnoua-16>, (cru. [19]).

B eaxilIo.reHl{e paccr{orpl{ilI Boupoc o Boarro}r{r.rocrrl Hailusufi nbrJleBoro
(l ,,Iofl or(oJro Jlyurr r.r ero cnoficrBax, r{cxoAfl rra Apyrr{x, troJlyqeHHr;rx panee
Aal{Irbrx. Errctpr,re }Iereopbr, corrracHo lorty r,r ap. [20], B],rabrBaror nroprauul,ri.i
nrr6poc rracrr{rl c Jlyunr, u, corJracno r.rx oncnepur{eHTaJrbHbrM AaHHbrM c r4c-
KyccTBerrrlbrMr{ yAapaMrr (MereopoBD B tropoAr,r r{ rrecHr[, MeTeopbr, yAapEroq]re
n Jlyuy, coaAaror emopu,utot,tirroror{ MereopoB ("rrynnr,rx uac:ruq), n 103-10a pas
6onee u;norur,rft tr c MerI6mI{Mr,I cnopocrflMrr, arcrr uepnuvur,rft [oror(. Sror uo-
:ron nrr6poureuur,rx qacrr{rtr o6paayer nenoropr,rii (craquorrapnr,rft pofi> HaA tro-
Bepxnocrbro Jlyui,r c Horrr{errrpaqlreft, rro oqe]rne aBropoB Droro trpeAcraBJre-
Hr.Ifl, B 105-10? pas 6olrrueit, uenr r(oHqerrrpaqurr MereopHr,rx re.[ B MemtrJra-
rreTlror{ IIpocTpaHcTBe.

Hecounenso, qro cyMMapHafi lraica ocr{oJrnoB, rnr6pourenubrx rrpr{ yAape
MtrnpoMereopoB o rroBepxEocrE, Jlyrr,r, Mr{oro 6o"urme rraccrrr yAapflrorqrrx rex,
II, BOBI{OH{I{O, ATI/[ BTOpI4qHbIe OCKOJIKII, yIIaBIIIIIe SaTeM I{a IIOBepXIIOCTT, Jl5r-
Hbr, tr{ o6paayror ur,r.rresoft croft soene calroft rroBepx]rocru JIyur,r. B uo.ur,ev
STOIO [peACTaBJIeIrIIfl CBIIAeTeJIbCTByeT NrorroTorr]Ioe yBeJIIIqe]Ir4e rILlCJIa Itl)i1-
repoB c yMerrbrrreHrlreM rrx ArraMerpa, Har( yr{asr,rBaer Itouat [21]. Eo.uee roro,
Vlruu"n cqr4TaJI, qro rra-Ba yAapoB MereopoB r{ Horfer o troBepxHocrr Jlyurr co
cnopocrfir\rr{ go 70 nulcero (cpe4nee BHaqcr:rtre 15-20 rcat,lcerc) nrr6porueunaR c
JIynr,r ur,rJrr; uolaAaer r{a onoJroJryrlHrre op6urr,r n BareM aBoJrroq[oHrrpyer rar{,
qro fiepexoAl,tr B oltoJroaeMr{oe trpocrparrcrBo rr coa/(aer rrbrJreBoe o6naro non-
pyr 3eu",rr,r 1221. Xors a6(rentzenocrrr ((rrporrgBoAc'rBaD rrLrJTrr B onoJroJrylruoe
trpocrpalrcrBo He fltalrflercrr BrroJrHe o6ocnorairuoii r,r 4anrrr,re [20J, Bepo.fiTrro,
BaMerHo trpeyBefluqeur,r 1, o6paaoBarrrre rrr,T.rrrr Ea Jlvse z ee rroAteM Ha Herio-
TOpLIC BLICoTrI IIaA ee trOBepxHOCTE,IO, trO-BI{AIIltOMy, He BrIAsIBaIOT COlrUenUii.
B sacrnocrrr, r{eoAHonparr.ro ua6rro4anruaflcfl }ra crarrqr.rflx <Cepnefiop> [231
flpl{afi, IIpoTfl]KeH[IarI pI TO]Ifta.fI CBeTJratr ITOJIOCna y Jryrrrroro [opIISoHTa troc.fle
saxo4a Connqa, HaH lrol{aBano r pa6orax }tpr,rcnera l24l u Penutcona u Ftplrc-
nera [25], Bap4a u,(,rHoucoua [26], cBr{aaHa o rrpoqeocoM (JreBuraqur{) -eJreHrplraallulr (ue-ea {oroaS$enra) ;rynnoii nrr;rrrr rrofi 4eiicrrueu CoJ{r'ree}rr,rr
perrrrerroucxlrx ;ryuefi r{ ee rroA.6er,ra Ha }rerroropyro Bbrcory, coorrercrByrorq),ro
paBI{oBecIIIO r{e}I{Ay sJIeHTpOCTaTr.rqeCftr4r\{ oTTaJrr{EBaHr{eM oT troBepxrrocTr{ r,
ee rpaBr{Taqr{oHrrbrM rrprrr.rrx{enrreu. Oguaro Rr,rcora rafioro cpaBrrureJlr,Ho
trJlorrroro (5 car,-'Ha r{oJroHny) c.rroa, HaH roraaa:ao B, l24l u1251, eABa Jrr{ Mo-
)r{er trpeBocxoAllTb 30-50 cbl rrogro[y Mexarrrr3r{ JreBaraqr,rrr Mo}fier uMerb
SIraqeHI{e AJrfl HarrrEx peSyJlbraroB, ecJltrr ToJrr,r{o I{SBecTrIafl AoJIfi trblJrrrHori,
r(oTopr,re coAeplr{aTcfl B aToM rIeBblconoM ciloe, l\roiner 6r,rTr, IIOAHETa Ha 60JIr,-
rtrtre Br,rcorrr uo4 4efrcrureM Apyrux {anropon, [auprrr{ep corHestroro Berpa.

l Cor,racro iuactrrouy ooo6uleulrro A-pa A. Itplrcneua (I,lrrcnrryr rrayqeur.ra Jlynr,r, Xr,ro-
crou, CIIIA).
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TO, UrO trrIJII{HI(II MOIyT IIepeMeq,arbg.f, ilo troBepxHOCTI4 Jlynur CJIeAyer II3 Teo-

[.rrr.r*rr coo6.pameunfi lon4a l27l w ua draurr.ruecnr{x l{srlepeunft lpona-

AaHtrfl U OCeAaIIIIfl IIrIJII{}I6I(-Ha ilpO6HLIx cTeKJIaX' AOCTaBJISIIHLIX }Ia Jlyoy
cranqueft <Cepnefiop-1> t28l'

flOslrmeHgafi t{ereop}Iafl IIJIOTHoCTr, IIpeBbIIIIarct[,afl 6olee 'IeNI HA 1s(l'

nopa/rca cpgAHIOIo MereOpuyrc II119THOcTT Me1a11JIaI{eTI{Oro npOCTpaHCT_Ba'_3ape-

rr{crpl{poDaHa l.IeuocpeAcrBeII}Io Ha ctryrlll{Ite JIynr,r <JIyna-l0> T' FI' Haaa-

poBoft v\ Ep. 1291. 0rlr peaynsrarrr xopouo corJlacyrcrcfi c IIarrrIrII4 sl.IaqeHufl-

Mr{, troJryqeHrrbrl\lr4 trB tra]'reperrrrr{ cBer}Ir\{ocrr{ JryHHoro rre6a' BosMoxtnocrl
Harfirltrfl rrErJre]roro o6;rana Bonpyr Jlyur,r cJIeAyer ranine rro aFraJrorltrr rr3 HecoM-

HSHHOTO, [O-Br{AuMoMv, HaJrr,rrrr.rfl trr,rJreBoro-o6nana Bor(pyr Seunu (cu' o6-

oylr(AeElre Eroro Bonpoca y Mraprona [30]).
' Izhuercrcfi Tar(E(e yr(aaalryrfi, qro Hapfl[y c rrLTJII:Io rraA noB^ep,xuocrblo Jlyur,r

ur\feercf croir arpe3Birqailno paaperneuroft aruoctfep.bl [31 , 32] c r;rotnocrr,ro
oe 6oilee 2.L05 i,y,-s (iroulro) (crr. ranine [331). Hall6orree yAI{BIIroJ]rIIIJM cBtr-

ASTgJI6CTBOII, B6BNISII{HO, IIeCTaIU{oHapnOli, ilr,IJleBoii u' n'IOt*(eT 6r'rrr', raaorofi
ito1ga,pepu, Ha JIyHe flBIItIIorcfl ua6.niogertltfl ItoMaHAbr <Auonnorra-17>> c nyr1-

noit op611rr,r onrr,rqecnax a{{extoo nynnofi nturenofi aruoc{epaI r4,lrf{, JroI{aJIE,-

Ebrx paccerrBaiolqux C,[oeB, npoorl{pamq,IIxcs [a6e I{aA op6uroft [32+]. Sapu-

coBn; E. A. I{epua}Ia [oHaBLI]laIor 1 (([o.sBJIeHr{e troror(oB - 
(crpr{MepoBD c

JIurrefrHbINI r1porfl]HeHileM B ABil pa3a 6o.rTl1r1e Arl66y31rofi <xoponl'r>' I{oroplle
6nrnu nu4nur-6olee 4, u,Lud.>> 3a 2 atutt' Ao BocxoAa CorTI{a (crpu}Iepbl) ycuJltr-

BaJrtr CR9IO flIllt6orl. CpannenU:r rIpI1OCTI'I 3a 2 iLull, U 5 Cerc Ao BOCX9Aa COBep-

11regr{o Ee yBrrBr,IBarorci 
" 

.[Io6lrx{ noenoxrur,Io{-o6paaonanueM B CorHosuoft lto-
po*, ,,orrpar 6r,rta pacrro.i-rox{e}ra Ha 50-150 u;rs. }IIrJrr} or Ha6rloAaeMofi

,or*ir. <Boir,iuee ,"on 30-40o vtiloBoe rIporflilierlrle (crpprl{ej]oB) rpe6yer JII{-

Heiigoro ilpoTflir{eutrfl 6oJree .re}I 50 II.iIII. l\{r{,ril, ecJII{ olilr pac[oJralaIoTcfl B

nopOue, B'oauyqenUlo, ABI{}i(yIf{eNIycfl Aailie co cHopo0rllo cBera, Ilorpe6oia-
ioiu 6o, 4 nim,.lro6i,r pacrpocrpaur,rrrc.s BAorrr, rauolo o6paaonanrnn. Dtn
(CrpI{MepbI) AOJI11qELI 6l,r-6r,rti o5paaonarrr,r }IeltoropbIilI nlloqecooN{' 4efictnyrc-
qr{M B OgpecTrlocrtr JIyErrD. Anropr,r flr'r111yrr: {rffi'tJlt , npficyrcrByloqar{ u ,rTy}I--

soft <ar:lrOC{epe> C o6r,emuoft [JIorIIoclrE,Io, Bo 1,IIIo1.o pa3 IrpeBOCxoAtIqeI{

N{eE{rIJIaIICT.tIyIo It oTBeTCTBeHHyIo 3a 3oAI'IaItaJIbf{r,rit cner, tr{oil{eT o6r'gCr.Urtr'

Ha6,[roAaeilrne paccenrnue coJrHeqrrr,rx r1n1sil OT 3TOft O6lacrral.

/{anee, xorir rtouqeHrpaqurr. raBoB, r.ra6rroAaerra-E KaI{ c troBepxgocrlr. JIy-
,rur, ,0.,, tt C op6lrralrnrri upu6opoB Oqeub xIaJIa' rt-peAcTaBJIfIer 6onr'uroft Uri-

repec flpr(oe ciltrlrre n Lo na4 Jryr;H6n{ ropl{BouroM t19l (o Boa}Ioir{Hocrr o6pa-

Bosa[r,rrl BoAopoAI.IorO cnetAqeroofl -o6JIaIta B peByJIbTaT e B3atrMoAeftc'tBl/fl

Jlynr,r c co,rHe;HLIM Berpoil[ cu. n [351). O naluqr'lu arMoc(bepLl' cnoco6uoft It

He6oifi,fliofi pe{paKqu[ paAEoBoJrrr npu BoCXOAe vIilfi saxoAe mcHyccrBel{Hol'o

ClVrtirllta JIVirr,r <JIyua-l9>, cBuAeTeJILCrByIor I43rIepcHIIfl paAIIOCIIIHaJIOB aro-

ro cn,,'rHur(; I361.
Tartrtlr o6paeolr, coBonytrllocrb BCex AaHHbrx, He cBfi3arIIIL,Ix c rracroflU,er{

{)a6o1rofr, raHine cBr4AereJrbcrByer B trorrlBy BoBMoE{IIocrI,I cyg{ecrBoRaHllrr 06-

ilar(a IfeTeopHLIx qacrllrl unr*py" Jlynr,r I{ Aa}He Osegb pa3pe}ItellH6ft arltoCtfe-

por. Honevrio, oAHofi pr3 3aAarr flocJreAylo1,,rlx DHCneprrMeHToB AoJr]r{Ha 6lrrb
rpoBopKa rlarul{x IreByJILTaroB IIo cBeqel.Inlo JIyIlHoIo IIe6a. MbI HaAeer{Cfl' qTo

.:"o Syaet c,nyxtuir, npeAlerorl I(aJrLHefiIuI{x pa6or'
II.ro nacaeros cTpyltTypln LI IlaanIepoB yKaBaIIHoIo MeTeopHoIO oSJIaI{a' To

BAecE, rro1a Hntrero erqe He rraBecrrro, IJ ro rire BpeMfl Mollillo cAeJrarb Her(oropr're

Ba1{eqarll4q O lla3tiepaX qaCT}rII, eIO COCTallJIgIOqI4X. EC.llr raCxO4UTr II3 [peA-

trOJIO}I{EHIIfl, qTO CPEAHUft PA3}IEP TIACTIII\ TAITOjiI }I{E' HAH Y IIACTUI{ JIY}IHOTO

r-pyrrTa, TO, HaIt aro cJIeAyel' [I3 ]IelOcpeAcTBerIIrbIx Ba6opoB rpylTa? o]I AOJI-

?r{e11 CocpeAoToql{Barbgfl oItoJIo 4nyx siraueullr'i: ogno ilop.gAl(a 10 unnt', gpy-

.oe rop.i4ua7A nnu (cu. [{7i rr [37]), r. e. oxoJro trpr{rrflrr,rx HaMI{ sHaqe}rr4ll'

xorfl Bapgaqr,rrl arrrx enauennii, coorBercrrlyrcrqldx I{aI46oJrr,ruefi sacrore Bcrpe-

1 corracso qa0rr,roMy coo6uleunro 7r-pa l(pucnena B [IIcLI{e or 15.II 1974 t.
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qaeMocrl{, Moryr 6bttl eua'IptreJlEHbIr[I,I. Lleuocpe4crBer{Hr,re uoJrflpuMerpr4qe-
cKEe r43Mepe]I.rrfl c SeuJur naror Ar,raMerp B Hecrro"rrrrHo Aecflrnon lruxpon'[38].Anrop' 6naro4apu' B. rI. fpunuuv, B. It. [poios;;;y , fl.'il. ii;6-poHpaBrrHy Ba p.EA rroJreBr{r,rx saueqanufi B nlloqecce no4rorouHu pa60ru.
Anpem 1974 r.
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AItAAEI\,I 14fl HAYTI CCCIP

I'ISBECTI'Ifl HIII'IIICI{O}? ACTPOOITBUYECItOIt OECEPBATOPI{I4

Tou LIII, 1975 r'

PEByJII,TATbI IIOIIC}tA I{CTOTIHI{HOts

Y-ItBAHTOB CBEPXBEICOHOfi SHEPIUU,
IrPOBEIEHHOTO B ]tAO AH CCCP 3A 1969-1973 rO[bI

A. A. Crenasau, E. t. Ud"H"HS.xnii, IO. lI. Heuruop'

flponegen arraJrr.rs Aarrsr,rx, rroJrlqer{Er,Ix MeTOAO}I peurcTpaqfir.r qepeIIRoBCIiIIX BCIITi-

*r* oo ycraroBxe I{AO AH CCCP aa qerllpexrerunft neplro4 (1969-1973 rr.). Bnrpa6o-

Tagbr eAngbrc Hprrrepr4n or6opa,(flrrnbrx, cro6ogurrx or napnaqraft Mereoporor[qecxoft npu'
poflrr, anlaparyproro xapar{Tepa u r. rr. OcEoBErrM Rplrrepr{cM AJrE ot6opa AaEELIX flBJlser-

cs [po3paqgocrr, arr{oc{eprr, auaqeErre Roropot otrpeAeJrflcrcrr EerlocpeAcrBeutro IrB Ma-

Tepr.raJroB na6111ogcrr.rii. Auarua oro6paunoro Marepr{ana floftaaaJl, vro, c oguoii cropotrbr'

E3 IIeIO ITOJTTTOCTLTO I{CI{JIIOqeELr AaHEbIe, IrCKarI{eEEIne BJII{fiEr{eM MeTeOpOIOT[qecI(rrx Bapl',r-

aqufi, a c 4pyroii croporLr' trro aflflaparypa pa6otaua BocLM& cra6ralrlno'

Ilprnogxrca poByJrr,Tarrr ua6rirogeulrrl 43 re6ecsblx o6r,enros paarfllruoro trna' ,{rl
cpaBEerr[rr flpr.rBeAerrbr Tar{me pe3yJrr,Tarbr, troJlyrrerrErile Apyl'llMrr aBTopaMIr. floraaaro,
qro,HpoMe1acroqgilltoBNP0532,CygX-3, Casl-1, AocroBepl{ocrr, o6napyrreu[ffroropblx
BecLMa BLIC6Ra, IltrteeTc-fl eqe EexoTopoe quclto o6r,extor - IIcToqIII'IItor y.ryueft cDepx-

suconoit agepr[rr. rlacrr, ernx o6r,exros rrpeAcraBJrrler co6oii nynr,capbr, qacrb trBJrflercrr

rrcroqgrrgaMr.r y-ryveft c aueprraeii 10E ac. C lrenrnreii cr€ileffrrlo AocroBcprocrr{ MoN(Eo ro-

Boprrrr, o roM, qro B rrrroJrc rrcroqr{r,rxoB 1-ryuefi cBepxBlilcol(oii anepruu IraxoAaTcfl paAlro-

raJraKTrrRr{ I{ I{Ba3apDI.

TI{E RESULTS OF TIIE SEARCH FOR THE POINT I]IGH-ENERGY GAN{NIA

RAY,SOURCES CARRIED OUT, IN TI]E CRII\{EAN ASTROPHYSICAL OBSIIRVA-
TORY IN TIIE YEARS 1969-1973. l:y A. A. Stepanian, B. ll. vladimirsky,Yu. I. Nes-

hpor, tV, P. Fomin.- The data obtainecl by means of ground based atmospheric Cerenl<ov

light detectors oI Crimean Astrophysical; Obscrvatory in years 1969-73 have been analy-
secl. .The common criterion lor sclection the data free from meteorological variations,
instabllity of equipment rvas founcl. The basic criterion is the atmospheric transparency

deriverl lrom the obscrvational data itself. The arralysis shows there are no meteorological

variations in the selected tlata. Thc effects of the equipment instability was not revealeil

for these data also.
The results of obscrvations of 43 objects of diflerent type are prescnted. The compa-

rison with published data have been made. It is shown somc objects may be considored as

gamma-ray sources moreover kno.wn NP 0532, Cyg X-3, Cas yl. Ones of them are pul-

sars, others are the sources oI gamma-ray rvith energy 108 ev. Some of the radiogalaxies and

quasars may be also considered as gamma-ray sources but its statistical significance is

marginal.

I3 uoc.re4nne loAr;r B T-acrporrorrurr AocrrrrH;r11,1 6our,uruc ycilextr. ]l o6-
Jracrrr 106-tOe ,d o6r{apy}r{euo uBJryqeHrre or ralraltrurlecxoft rl.[ocnocrr{ rr or
raJraHrurreonoro qerrrpa IL-41, a TaH]r{e oT pflAa TOSeSHLIX uCTOaIHUI{OB: OT

Itpa6oeu4rrofi ryualrnbcrlr [5-7], or coii{eproBcnofi ra,ranrrlltr{ 3C 120 [B],
or perrrferroBcHoro r{croqriltHa cyg X-3 [91.
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o6napvxteHrr rroror{tr r{BarrroB c aueprueft 0,5 Maa or raJramruqecuoro ueu-
rpa, Bctrr,Ifinr( ?-riBaHroB c Brrepruefi nopx4xa 106 ee or Co.nuqa h0l r or rre-
EaBecrHbrx uoxa o6renros [11j. rleplrre,qna o6r,eHra 4aror .nuuefisarr,rfi cler(rp.

Vcnexu I{ilI(-rioroE u s o6Jracrlr 1011-1012 ee. TIpu Brrrx arreprr{rrx rraMepe-
EtrfI BeCLMa sarpy/'lHel{bl trB-3a MaJI0CTI{ trorolton. EgnnCrneurrbrN{ noxa a{-
$enrlroul,nr cuoco6or't tratrrrrerctr MeroA perucrpartrIltr qepeunoBciir{x Bcrl;rrre6
or rrrtrpoHtrx aruoc{epHbrx Jrr{BHeft. flpenrryrqecrBo sroro lreroAa saHflroqa-
ercfl B roM, qro a{r{enrneuarr trJroqaAb perrrcrpar{r{rr BecbMa BeJir,rKa - 4,70an2.

Mrr yxre c996qq4n o6- o6uapynreuur{ rrorona 1,-HBar{roB c arreprr.refi l}Lz oo
or,Ty;rbcapa CP 1133 [72], or raranrr{secxcll u:rocxocrr{ B coaBei4url Jle6e4n
[,13], ot oSracrlr B coBBeBAur{ Itaccr,rouer.r 1141 m or penrrerroBcnoro ucroqErrrra
Cyg X-3 [91.

B t15] ouy6nnnosaHbl peByJrbra:rr,t 6oree qer,r rpexrernrx na6rroAenuii
Itpa6onu4uoii 'ryuauuocrr,r, r{B noropbrx cJreAyer, sro r,oro,t T-nBaHroB c
eueprneft 6onr,rue 2.101L ,6 crarroBrrrcrr trBMepulrbrrr eop0B 60 

-Auefi 
rroc.rro

(BBeBA0rpficerrirri> (spin-up).
rlopnrrc rraS.nro4eulrn s o6racru cBepxBbrconr{x Drrepruft 6sna rpoBeAeHr,r

ra;r6peir,:o;vr lr flixe;r.iru [16] eqe e 1953 r. tr{cno;r;ayfl per}rcrI]aroprrr rrepeH-
KoBcRI{x BoiIbrIIreIi, aBropll }ra rcpe flux 4io Nlnqlr ua6rro4arn o6nacrs raJrari-
rnqec{{oxo r{eHrpa, paAr{oraJraHruny cyg A ra ryrrarrnocrr, An4porre4r,r M 31 .

CucreMarxsecrtue IrccJIeAoBalrrrfi c r{eJIr,Io tror{cHa IrcroqrrultoB 1r-I{BaHToB
cBepxBlJooltrax :rneprnfi 6r,r.rrlr nuepnbre rrpoBeAeurr r CCCP s (Dzau.recxor{ r{}r-
cruryre ALI CCCP rpyuuoit ro/{ pynoBo4crno,r,r A. E. gyaanona [17]. B uoc-
teAyioql{e ro/Iril :ycrar.roBn[ rar(oro poAa 6r,rrn coagaEBr rr Apyrr4r.rr{ aBroparr[.
flpra arou 5i,rn rranouneu 5onr,urofi rla6.nro4arenbubrfi Marepri.u. ogrraxo coloc-
TaBrefiI{e AarIHLr\ na6.nro4euuft, no;ryuenHLrx Ha paBiir4rrrr6rx ycrarroBnax, Irx
afiaJr?r3 lIo cr{x IIop He rrpoBoArrJrr{cb.

Ilntxe npulleAellT{ peayJlbrarrr na6;rro4ennfi, anrrorRenrrr,rx Ha perr4orpa-
ropax qepeHfiolrcK4x Bcill,utreH ItAO s 1969-{973 rr. flo.nyueunr,re Aaurrr,rc,
a raltlxo Aalrfll,Ie Apyru,\ aBropoB cBeAeHbI B HaraJror, BltJrrosaloq,wii 72 o6t -
e.Itra ceBcpilorii .ractn uo6ecuoi,t cdlep;,r. flpra oouocraBJreHr{rr peayJrbraroB rra-
6.rtio4crtuit rril 1)aBrriix ycrarrollr{ax ueo6xo;1nuo yurarr,rnari rreKoroprJe I{x
xaptlH:reptrcrlrtitt. 3rr Rolfpocrr o6cyrx4arorca n $ 1 Itax noxaaaJr ofir,rr uaS.nro-
4errur7r, r{B}rD,1rcrrrlfi na PtIB rroARepr.rreHr,r cyqecrBeHrronry Bi]r4flrrl,Iro Baprra-
quii a'rltrlcr[epnoi,i trpoBparlrrocrrl. B cssgu c er],n{ n $ 2 no4po6uo ucc.ue4yerca
Rorrpoo o6 o16ope Marepr{aJra AJrfl rrocJre4yroqefi nayunoft o6pa6orxz.

l. Xapaxreprrcrr,rftrr per[crparopoB trepeu[oBcr(r,rx rcur,rruem!
ln aneprernqccrlre floporrr' perrrcrpar{[r{ 1r-KBaEToB

R ta6;r. t npe4c'rao,nelrbl ocr{oBrrrle xapaxTepr{crr,I{rI,r perrrcrp:1-ropoB are:]err-
ItoBcl{llx BCIrhItueIt, fipuil{elrfiBrtrrrxcfi paBJrrrqrrblMr{ aBTopar{u. flo.rrlr ]lcg aBTO-
pbl l{ctro.IibtsoRaJrrI B HarrecrBe cneroco6raparoqeft ofiTr{nrr BepnaJra rrpo}rienrop-
Irbrx clrcrer'r. 'I'anpre BepnaJra oS.rra4aror 6onsmoir cnetocr,rroit (DU :1,5 --
-- 2,lt), qto rroaBoJlaer rlpuMellxrr, SoroylrHolr(trTeJrrr co cpaBHr{TeJrr,Eo r{nrlbrM
Ar,lal,rerpcu,r_tpotoriaro4a tr r{Merb trptr aroM Aocraroquoe rroJre Bpeurrrr,

i3 ct'o.r6qe 2 upe4ctaueHbl BrlaseHtrfi rrJlorqaAr{ rroBepxrrocrr,r Bepr{aJr, rrpr[-
Mel.rrrtsrluxcrr paaJlr{q}rblMr.r aBTopaMu. Bonr,ma.rr trJrorqaA}, Bepr{aJr rroanoJlffer
perrlcrprrpoB:1Tb qepeHHoBcItI{e Bctrblmr(r,r manoft al{fiJlrrryAbr, BIIBrIBaeMr,Ie [ep-
Bl{qllbrn{rr qacTl,{qal[II uegr,mer,i 3l{eprr4l4. Tan xart Bepo.flTrrr,Ie uoTor{r4 1r-I{BJIy-
qerrufr pacryT c yr{e}rbrrreur,refl,r ar]eprr{lr, Tar( irte rran tr uSoTponublft iloToH 3a-
pflIteDlIbIX qecrilIl HocMrlrlecxoro r.rBJlyqeurr-fl, To aro Aaer BoBMolnnocrs o6ua-
pylr{I4Rarb rIaEpaRJreHIrr,Ie rroroxtr T-HBarrroB aa 6onee Hoporxrafi cpon, trllnaue
roBoItfl, yBeJrLlrII,IBaerc.E Bepo"flTnocrn o6uapylrteHrr-fl r{croqurrr(a KocMf4rrecnr4x

T-nBalrroB. Il,rroq,a4r, BepHaJr, rrcrroJr6BoBaBmr{xc.E B ar{ctrepr{Mente @?IAH
[17], [ocrirraaa 2L n2. ero rroBBoJrEJro, rro orleunar{ aBropoB, perr{crptrpoBarr,
rrepnrdrrr{L,Ie rracrr{qbr c aueprneft 5.L012 ae.
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i3 1968 r. u ClllA HaqaJIa pa6orarb ycrarroBna c oAHtrM cocraBlrriM Bepr{a-
JIoM AtraMerporr t0 Jt, u c adrsenrunuofi urorqagr,m BepHaJr 60 ntz. n"u"oaup,
trptrMeLIeHuIo coBpeMeI{HbIx Soroyunoxtvreneft }r DJrexTpoHuyrr c xoportrtrMr,r
xapar{repucrr,rriar{lr, aueprerlruecitr,rft tropor (r. e. ulluuMaJrr,Ha.fr a{rpenrzn_

Ti,lfSli'rn) lprlrcrpl{pyeMblx 'I,-HBaHroB, rro oqeHRaM aBropoB, cocraBrrs.lr

C;re4yer orMerurb, qro Arfl Aocrrilrierrr{.a }ian Mo}I{Ho 6onee uusmoro Bgaqe-
Hr.rfl ar{epreruqecHoro tropota per[crpnpyeMblx Jrr{BHeft upeanrtuaftno samuo
npaBtrJr'Ho nrr6pars yrJroBr,re_ pasMepbl-nprrel{Horo noHyca (uorx apeu;i A.-renropa Bctrrrrrrren (cu. uo4po6uee [28, 291). Vuonofi pa"arrep rpr{eMEoro noHy_
ca 0o 40nxreH paBEflrbca a{6eHrue}rorry yrJroBoMy pasMepy ucrur-r,r. oguario
ireclrorp.ft Ea ro, qro STor cfanr o5rqetraBecrelr aBTopa]r rlccJreAoBaHrtfi, auaue-
XyJ 00i#al{ Dro Br{AFro ua ra6n. l, cunr,uo paarr.rqarorc.s. Onra onu""ior", o1
U'D Ao Zib, sTo coorBercrByet 25-Hparuorly [Bil,reHetrr{ro rereoHoro ytJra rrpr{-
eMHOTO noHyca.

flpone4enru,tc r:ratfrl upu6nu;rientrEle pacqerbl c r.rcrroJlraotsaHr4er{ NreroAr{nrr?
ne.norxeunofi n [30], troHa3aJrr,r, uto n 4etcrBureJrbr{ocrr{ Boxpoc o6 orrr*rril
HOA'I 3r{aqeHI'I[ lrpue]{floto yrJla ournsecrtofi ctrcTeMrl Hecr{oJrr,Ho cJloffir{ee.
C o4noft cropolrLl, a$cpexruanrte yrJroBr,re paaMepbl qepeHHoBcnrrx Bgtrhrme6
Becbilra rraJrbr (uerrr,me 0125). Iipu 0a00 : 0?25 uoporoBafl ar{eprr4rr repBtrq_
EbIx rlacTuq, qepellltoBCHtre BCIIbIEI{II oT ItOTopbIx etqe r{oE{I{o Bapeu1gTpr,rpo-
Barr, rra {oue uy,rror noqnoro^ne5a, a 2-paaa Nrerrbrtre, qeiu rrpn y"o" o 1.. oana-Ito, c Apyroli cropourl, upn 0s4,6 : 0125 Buasr,rrerrno y*eur,-aerc.E trJrorqaAr,,c noropofi pe.rr,Tcrprrpyerc.fl Bo3l\,rorxurrfi HanpaBJrer{Er,r-fi uorur* 1r-KBaHTOB.Ha pnc. I npc4c:rannegrrr peglrJrbratr,r upu6rr4?r{eurrblx pacqeroB orrrorre_
Hrdn rrncra qepeHHoBcltl{x BcrIbIIrIex AIy', perl4crprrpye}rErx B noJrr,qe c paAny-
caun /? v R + AR, H r,rHrepBaJry A1?, r4e R - pitcro.Er{r4e N{eErAy Aerer(ro_por{ tr ocbro JrrrRrrfl Arr.rr EanpaBrreuHoro rrorona ,}r_nBarrroB. Drra pacuerr,I cAeJIa_
HEI l{Jr.rr qerrlper anaseRzft 0s66: 0.,25; 0o,5; 0.,75; lo,O. tria puc.t BrrAr{o, qro
C yMellbmeuUelt 01p,1, yr[e]IE,ItraeTC.E IIJIOtr{aAL pertrcrpaqu[ HatrpaBJlerrgoro
rroror{ay-r{Ba}rr,OB. B ro irte Dper{.s, r{aH 3TO Au4UO na pus.2, aHailorusHbre pac-qer6l Ar-s r43t)l',poErroro $oua 3apfilnerrHblx qacrllr{ (s4ecn cl{opocrr, cqera Ae_JIIIJIACB I{A TEJTECHI,Ifi YrO.rr NPUEUrrITTTA) trOHfl3&.III[; STO tr,IOIqAAI, PETICTPAIITII{IIpanrr,rseoHl4 He SaBr,rcllr or 0r6,p, xorn a6cotrorlroe Suaqeur{e c1qopocru csera(uncno colwruir, perr4crpr{pyeMr,rx B eAr{rrr4rIy npeuenu) BoBpacraer c yBeflr{qe-
uuerr 0166.

ouTzuarrrruc BHarretr[e yrJra fipueMr{oro noEyca 0366 Onpefler.frercfr Bpe-
tr{elreM' Ueo6xo4nnmrN{ AJLg O6Uapyxteuu.fl froroHa r-r{BatrToB aa4auuofi ,urrrr-rrr{ rra soue uorona BapH?fieEr.rblx qacrur{. 3ro apenra (cnr,, raupnMep, [2g])t - NelN2r, r4e ly'p - qucilo*pe?ucnlpupAeil,blfr .,acrnr\ {ora, a nf, - sucJlo
peau'crnpupyeJtLblfr y-r\BaElrou. Brrme MbI y)fie Br4AeJrr4, sro aro orrrortregue BaBtr-
cr{T_oT SHaqeHu.s 0366, nprrMelLfreMolo B eH0trepr4rferrTe,

flprne4eivr_peByJrr,TarEI pacqeroB, EB noropblx BEArro, qro BpeMrr, ueo6xo-
AI'Ir{Oe Ana o6napyiHer{tr.E rlanpaBJrerrHoro troroHa HBaHTOB npn 0"^* : 1"-
Nlellbrrre, IreN{ trplr 0a6S : 0or5, I4 troqrtl Taxoe ]I{e, rtax trptr 0r,f,o : d'iZS,

guqf, epa7 O,Zb 0,5 0,25 1,0
NrlNtr 4,3 8,3 18,5 5,0

B ra5.;r. 1, fipolre reoMerpuqecKoro SHaqeHrrfl yrJla fiprrerrHoro nouyca 00,
npr{BeAcrrH srraqerrr,r-E 0666, rroropr;Ie SaMerHO }[eur,me go.- 3ro orrr4sr,re 

-o6r,ri_
rr.Eercrr reM, rrro B cBeroctrJrbrrr,rx uapa6onr.rseclir,lx SepHaJIaX OSeHb BSJII,IHa
a6eppaqlra rr{rr3 rroM&. Itoua pacrer rrsefiuo c yrJrol{ o'rororrrrrr, tryqna ra-
paJlJreJrrrlrblx .uyuefi oT oIrTI{SeCKOii oclr I,I BbrSI;IBaeT SraSr.rTeilbgoe (pa3Ma3EI_
BaHr{e) usoSpa;rienraa. Xapanrep a6eppaqufi .ranon, qro oH rrpuBoAr{r n yr{errr,_
meHr4ro e{rfenrr,innoro yrJroBoro paSMepa trp]re]{rloro r{orryca IIo cpaBHeHrrro
c teoMeTpErlecltul,r.
oo



Frc. f. 3aellcuMocrl rlJrorrocrrr
A M/A R qr{cJra peu4crpl4pye-
arnx rrnsnefi or ?:HBaEroB (r ycr.
e4.) or paccroffrrfifi.R Inexgy
I[erol{TopaMrr r4 ocl,ro JrIrBrIfi fiplr
paaJrr{qabrx c$drert'rurunr,r-x yrlax
0r*U npuerrruoro Holryca Aerel{-
Topa

Frl'. 2. Sastlcr'rlrocr'r, rrJrorrrocrlr
.l r0'J'orta perlrcl'pI{pycrrr,rx nlr:rrei.-r
tta ai{EI{I{qELIii re,rOOut,tii VI'o.rI Q
(n ycr. cq.) glra 3apni(efii{6rx
qa('.1r,{q oT paccTofl[rrr{ Me}I{[y
qorr)r(TopoM r'r octro trlrnux 1i 1;u
lil:r. rrrgubrx e{rdrcrrrlnru,rr yt':ron
U,,,1r,!, npuoxrroto i(olyct ;(cr"r{-
1OpA

2 ilBB. ItpLllrcr{oii oCcepnxll,prrn, ,. 5,

200 fi,$

/a,ry/5?A,1

0.0,2[

200 f,u
1:'

t06

/0r

4
/0

,7,1

Hexoroprre aBropbr B cBrrar,r c arr{[{ npr.rBoi{rrr B cBor.rx pa6orax r{pEBr{€ cBe-
ToBol'o IIOTOHa' troJIylIaloql4e0.fi IIpI,I Ilpoxollii:lellr4ll sBeBAbI qepe3 noJrg Bperrr{fi
nllr4eMHilr(a. B ra6.rr. t (cron6eq 5) upeqctan.rrerrrr paccqrararrrrBre ru*, ,{rqrer,-
l'r.IBrlbre yI.rroBLIe l)a3trellbl orlTuqecKtr{x npI,IeI,r]II,IIiOR CBeTa.

B cronSqe 6 4arrr,r xapa*Tepr,rcrr,r^r.r EJrer{TpoHirofi a[[aparypr,r, rrprrMe-
]rr{Brrrefic.E JlaB.rrr{rrrillr{r{ aBToparrr{. f(rr,rre.irtuocr6 rreperrfioBcH;ft scu6rmrtu
Becr,Ma.MaJra - uopflArra 3-5 x,cen. llolrolry Ar.fr yBeJrtrrreErrg orrro[reur,rfl
cilIlllaJr/myM Heo6xoAnuo nprlilren.srr, nller{errHfre OEV u trcrroJrbaoBarr, eJIeK-
rlrorrr{ym atrtraparypy c nonocoft qacror 100-200 Maq u cxer{Lr corna4euufi
o ]raspemarotr{trM BperreHeM IIe xy;xe 5 ncen. Hatt ]lrrArro tr3 Ta6Jr. 1, Upanru-
qecritr 

_y Bcex aB?opoB trapar,rerpbl aJrerrrpor{Hoft anuaparypr,r Becrr{a 6.t1lranu
l'rpe6yenir,rnr.

I-i cro;r6qe 7 upl,rno4xrcrr cpeAegrirfi o6 odldrerirnnr,rofi unoqaAtr perr,rcrpaqur,r
.nrrerreft A.rr.E. pa3Hbrx ycTarroBor{ uo 4anur,trr aBTopoB. ltax yzre orMeqajrocb,
sllilqelrl{fl at!{eitrranu,tx trJ:IoqaAeii perraorpaqrir{ rraorpo[]roro dtoua nocnru-qeclitrli nyvefi Ir EanllaBJlerrHofo rroTolia 17-IiBar{TOB }re0r{OJrbr(o oTJrr4qaroTcrl.
ConocrasrieHI,Ie cAcJrarrHEIx Irar,rr{ npr.r6;rr,rrtenlrblx pacqeroR c rrpnBoArll\{bn\ru
aBr()paMtr SHarreHr,rrltlu e{senrururrx u;ror1a4efi petlrcrpaqr4rr rronasaJro, qro
JII{IrL B [1Bl a$rlteit,rr]lHa.q trJrorqaAr, tsaBr,r[reua rpr{Nrepuo B Ar]a paaa. I{ait upa-
BI'IJIo, pacxoil{AeHl'Ifl IIe [peBbIIIIann 20%, qTo BII0JIITe AonycTLIMo c ToqKI{ Bpe-
Irilri ToqHoctr.r nr,r.Ii,rctteHuft .

B ),cranosHe ByTlctoxcltoro r(oirJrcll;ria [20] rrcrroJrbBoBailr,rcrr rrerr,Ipe Ae-
I'Lliiropa? paccraBJrerrflr,Ie Hpecrolr rra paccroqHr,ru nopqAxa 60-80 nt. B rariorr
crr5r1126 ol{euHa atp6ettrunuofi ri,irorqa4u Barpy/{ricHa. To ine car{oc Mo}nEo cna-
ilarL orrrocr4TeJrbrro ycrarroBr{r{, our,rcar.ruofi lpungnr,r B [26], rAe BecrrMa rpyArro
6es cueqr,ranbur,Ix pacqerou oqenr{rr, aS{lcrttnnHyro ilJrorqagr,. Eqr,rucrreiiuoe,
qTo lto)ItlIo CItaBaTb,- aTo To, qTo IIiloIl{a/\I, pelucTpal{I,Iu yl\IeHbmaeTc.E B AaI.I-
rroxr MeToA0 B lrecrtoJlrrno paB.

I) cror6qax 9-L2 rpeAcraBJrerrbl cBeAerrrr.fl o troporosofi anepruu paaruq-
IIIj.\ yoTar{oBort r(r1n ro I\aHHIJ.XI Ca},rl4r aBTopoB, Talt I,1 IIO r{a[rtltr oqeHriatl.
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Oqeuxa nopora AJrfl nporoHoB [oflyqai]acb rra dtoprry.urr

Iy' : So66Q,oo1(E,,op), ( t)

rAe /Y - cnopoc'ub cqera ycraHoBr{r,r, rpr.rBeAeHHaff B cro.rr6qe B, Jr6O lr QeQ6 -e$Sexrnnnrle nJrorqaArr rr reJrecrrblft yroJr rrpr,renrrroro HoHyca ycraHoBKr{, rl
F (4,"r) - noror( nepBuqrrrix trporor.roB c auepruefi 6o.nr,rue uoporonofi.

,[,.u4 oupe4eJleHl4fl noporoBofi greprulr MbI trptrHflJrl{, qro rroron trepBl{qrrr,Ix
qacrur( c arreprraeft 6o,rr,ure t0L2 ea paBerr 7,2.L0-6 q,acnxury.cil-v.cen-r.cmep-L
(cu. [31J). Bce anropr,I, npr,BoAr{Brutre oqeHr{tr uoporonofi aHepr.Er{ cBor{x ycra-
I'IOBOI{' oTI{eqaJII'I, qTO I'ICTtr}I}IOe SHaqeH[e MO]I{eT B ABa, a TO II B Tpu pa3a OT.II}I-
qarbcrr or AaBaerrrix gnaqerrrafi.

Ocnonuag [orpouHocrL, BtrAtrrMo, cB.rIBaHa c re[r, qro BrraqeHr{.rl trepBralrJro-
Io rlorolta I{oclII,IqecI{I{x .rryuefi s o6racru 7012 eo olpeAeJrerrbl Becbrua }rerorrrro
r4 y pasHbrx aBropoB orflIlllarorc.E B rrpeAeJrax rtoa{{uqueura 2. floaroN{v Harr
npeAcraBJr.fleTcfl, aITo, xorr{ rIpI4BeAerrHbIe Har\{Ir oqerrr{I{ noporoBr{x Sneprtrir
paBJII{rIHLIx ycTarloBoli rle [peTerrAyloT IIa 6o.rruyro roqHocTr,, oHrr AaroT Bol]-
IlO)ItItOCTb CpaRltI{Tb lll.IepreTl,IqecHtre Iropoltr pa3JII4qH]jrr ycTarroBoH c oTrrocr,t.-
reJrE,rro lra.nofi omra6uofr.

lla ta6^n. I c;re4yer, qro aBropri [17] up[aoRflr B]raqe]rr.re arreprerurqecxoro
Ilopol'a a 2,5 pasa 6onr,rre, qetrI troJrvqeglroe Har{rr.'I'anoe BilBr,rtueHrre cBrraarro,
BO.IIEPRbI.-\, C TEII, qTO BbI6PAHHOE I4TII,1 SHASEHI,IE NOTOI{A IEPBI,IqHbIX SACTIIII
4na 1012 e6 Troc,rur B ABa pa3a 6oJrlIIIe [pl{H.qroro rraxrr{. Ilpoue roro, ilB-
ropnr [171 ilecxoJrblto BaBbIcrrJrI{ B}raqeHr4e e{{exrunuoro reJrecHoro yrJra AereR-
ropoB.

-_B-tl8] aBropr,I rar{}r{e BaBr,IctrJrtr tropor B l(Ba paaa. Ta rrie rpyrrrra aBropoB
s [{9] Aaer arraqeHlre, Jrrlr]u, B {,6 paea orJrlrqaroqeec.fl or rrnroero. Tarroe paa-
Jrr4qr{e uo}fiuo csuraft' HecytrIecrBerrrrbrNr, B tzl) [pr4 rropore A.]rfl rrporor{oB,
6nraanolr H rra[retry Buaqerrrrro, /Urrr 1r-HBarrroB DHeprerrnqecriufr nopor n tO pai
III{}I{0. Tanoe SHaseuue nopora Bp-rrA Jrrr r{o}iirro crrurarrr o6ocnosarrnLrl{.

Flatrra oqeHlta rroporoB AJ];I ycrarrosnr,r Cnrr,rrconr.rarrcnor'r o6cepraropur,r
c sefnatralrw 1,5 ,tt rrpaltrrdqecnlr rre orJJr4rraercfl or ol(elr()rt ilBuolloB, ecJrr,I IIe
cqI4'I'aTL nopora nPrI vr.ne [pl,rerrHoro troHyca 0o .- 2". Cu.nr,rr6 tsa]tbrrrrefr a]rep-
tetuqecnr,rit ilopor s 123]. Snaserrnc ropora ycraHotsr{r,r Cr,rTluertcrroro ytrr.rncp-
cr,rrera xopoxro coBna/{aer c rrarueit orlenriofi.

- .Hecxo.;rl,Ho pacxoA.arcfr or{eIIItrI al{eprerl{qecrioro ropora /(.rrrr vcrrlr{oBtl,r
Crrratcorruancnofi o6cepBaropr{I4 c 10-n BcprraJror\r. Boa,rio;r*ro, lpr.rRcAeHrrar{
Irar{Il ol{errrra Hecr{oJrrno aaBblmerra. l[e.uo B Torr, ar.I]o, lfilrt Hari /lefrertroprrl pac-
lo.[oirier{Ll ]rtt Ilbloore 2200 n, arf(rert'rraurrafl n.[oqai(6 perr.ro.rparlr{r{ rrj)otorro.l]
Hecr{oJrrrno r,rerrbure. ll arorl cilysac, rirltr cro cJreAycr r,ra (rtipuy;il;r (1), rralo
rroHltar4Tr, Drreprertrqeclir.rii uopor.

E6ur,uran 'rac'm ua6;rro4eurafi npoBolli,rJrtlcr, 1\[eroir{o.\r criaui,lpoBarrlur. 3cp-
IiaJra ycralIaRJII4BaJrI{cb }IerroABr4}riro, a r,rccJreAyenrtrr,i o6,r,erir ilpoxoAr,r.ri vcpe3
rroJle speHr{.a Aerer{ropa Ba cser Bparqeur.rfi 3eu.lrr.r. O4lrano B nocJreAucg Bpcrryi
rlpl4MeHfl.lt],Icb I,I Apyrr4e rlIerol{bl.'Jiatr, n [32] s rponansnort r,irocr{ocrlr ollroro
SepI{aJra vcTauaRJrIlIBaJIocb ABa i[oroyluroirr],rTc.rrfl c Taritt,\t pacrreTo]r, ,rro6r,r
3elrlrrlroe paccro.alrrre y o6oux ilpuclrur.lnoB 6r,r;ro o4urrariono. 3ro Borir\roiqrro,
ecJIr4 ycTaIIoBI{a aBr4nlyrarbrraE. OrrroucHlre qrrcJra perilctprrliyeN,rbrx Bcrrr)rruert
0AIIOTO i(eTeRTopa It qI,IC"rIy BCrrbIUeri rra llpyror{ /IeTCr{rope B o.rcyTcTBr,ie r4crorr-
HlrttoB AoJIirirIo paBrlrlTbc.fl eAlllrr,rlie. O'l.rrr,rqr,re ororo ornoirrer.rrr.rr or eAr,rrrnrIJrr
CBI'{AeTeJ[LCTRyeT O HaJIUqUu AOilo.'[]II,ITeJILIIOIo IIo'r'Otta R LICCJIeAyCII0I\,I uallllilB-
JICIIIII4.

llparrrrruecr{r,r orrro[rer{r{e cpeA]rr{x cltopocrefi cqera AByr pasrr,rqHhlx ria-
EaJroD tscerAtr orJll,lqaercrl or eAr4trr,rr{bl. IJ.oerouy rJa uccJrel(yc,rrr,ui o6terr. rro-
orlepeAuo HaBo4r{rcq ro o/UrH, ro 4pyrofi r(aHaJI r,r rraxo/Irrrcrr cpeArree orIlor]rc-
rII4e cltopocrl,I cqera B rlanpaB.rreHr{n rra o6r,enr n cHopocrrr cvera or (tona.

f[pu ucc.ire4oBarrr,rrr ny"]rbcapoB B pflAe cJryqaeB Be,rlcrr ilor{cK nepuoAr,rrrec-
nofi cocrasrrnrouqefi R r,raJryrrerrlrrr T-HBarrros. I4lrase roBopfl, rrayui1;1o"u ,,r',a-
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rIpeAeJIe[I{e Bo BpeIvIeHU rfoMeHTOB perr,rcTpaq[r{ sepeHnoBcr(IlIx tscrrblrtrerr.
R a'rou cilyqae o6T,enr nocro.rrnuo lraxo1'qr{Jlcfl B rroJre Bperrr{.tr Aerer{Topa, T. e.
0CyEOCTBJI.flJIOCE, IIenpepLIIlIIOe CJIeiIieHI4e 3a III{lvI C trO[fOq,],IO qaCOBOIO BeAe-
IJUU.

C.ue4yer orMerl{Tb, rITo [o trocJleAuero Bl]e]reru He AeJraJlocb trolblTon or-
,I\eJILIrb xanuna-,nra6o o6paaou qepeHltoBcRr{e BcrrbrrtrHtr rtrr4por{r4x aruoc{eprr,rx
Jrr,rnEeft, Br,IaBar{rrbui Baprr}r{e}rrrbrMr4 qacrrrrraMtr nocMuqecrtux nyvefi, oi ucurr-
rltel{, Br,IsbIBaeMbIx T-ItBaHrax{Lr. TaHoe pa3/{eJrerrr4e t\ro}rter rrpprBecTr{ n CyqeCT-
ReiIrIoMy rloBblrrleIrl,rrc tIyBCTBT{Te.[bHocrr{ cr4cret{},I. IIpr arolr, nan yffie roBo-
pr1,nocE], onpeAeJr.Erorqrlxr rrBJrrrerc-rr orHorrreHr,re N el NX.

pgepnrte rouLr:rur,r orAeirr{rb ,}l-nBflrrrrrl or uporouon 6rrnu cAeJra}rr,r lplrug-
'nn [33]. floria erqe, BIIAI,IT{o, rpyIIHo cyArrrr, o6 a0{enruBrrocrrr npeAJro}rieurroro
lrB'fopoM N{eroAa. o4nario, nar{ rraNr r(ailiercrr, 4a,rr,uefiIrrr.rii nporpecc B T-acTpo-
ILoMUI{ cBepxrblcoltr,rx oueprlrfi }roirier 6r,rrr, 4ocrurrryr Jrr,r[rr, nocJre yBeilr4qe-
ullrr SyBCTBTTTeILLIOCTI4 yCTaHOBOIt.

2. Mero4 or6opa EarrEbrx rr KaqecrBo Marepr{ana

Pery;nnpurre ua6nro4eutrfl trpeArroJraraerrblx y-r4croqrruxoB r{a perrdcrparo-
pe qepeHHoBcltux Bctrr,rrrelt 6ntrl.r na,rattr n ttpr,t,ii-cnofi acrpocpuara.recnoft o6-
cepBaroptru B rrallre 1969 r. Oulr nponol(frrcfl MeroAol\r cr{aHrrpoBaHr{fi AByM.s
rllvtr[al{II IIeTeItropoB, ItalNAa.fI IT3 Itoropr,lx cocTor{T r,IB AByx trapaJlJleJrbr{o
lluIIpaBJIeHHbIX I{ Bli,IIIOqeITIlbIX IIa COBIIaAeHI,Ifi IIpLIeMIIEIIOB CBeTa. ,(.ereXrOpr,r
rtallpaBJlelrbl TaItI{Nr o6paaonl, qro lrccileAyermrfi o6r,enT frocJreAoBareJrbuo rrpo-
1o/(Er qepe3 noJre 3pcrrl'Irr cABrlrryrlrx no rp.anlor{y BocxoiriAeHprro ycraEoBori.
flPeunryrr\ecrBa ilreroAa na6;rro4errnfi uo cparuerruro c Apyrr{}ru uo4pb6,ro lrano-
xteItLI B [29]. Otuet]Irl JrLI[rb, qro ral{aH rreroA[na cyrqecrBe]rrro o6;ner-raer
BrJ.rrR[err[e naplraqlrit crtopocrrr crrera, cR.EgarrHr,rx c r{Blrerrerrl,Ietr npoapaqrro-
c'fu y)fie fiprr IIpel(Bitptrre.[Lrrorr npocrroTpe Aar{HbIx.

f{nrare;rnnoc'rr, Al npoxo}riAellrrfl rrpel(uoJraraeN{oro r{croar}rr,rrra, rro ]ra[r[rr

^arrHLrM, 
cocraBJrrrer 6-12 ,MU71, n BanuouN{ocrr,I or cr{Jloncnug. 3r:u or{eHxrr

nol(TBeplriAalorcn MareplraJralru r,ra6.rrro11eur,rii ucrosHunoB r] coBBeBAprrr ltaccrao-
ttcs [l4l r4 perrrrefioBcnoro r{croqruxa Cyg X-3. Vror r{e?riAy rranpaBJrerrr{flMu
onrrlqecHr{x ocefi uepuoft lr nropofi napl,r AererrropoB cocraBJrfrJr 2?5, c4nur
BO BpeMeIrr,I no Ilp.fl[1.oi\ry Bocxoi{i/(elrr,rro ],r3NrerrfiJlcrr, TaHr,rl\I o6paaolr, B 3aBECtr-
illocrlll oT cl{Jrorre}Iun na6;lroqael[oro l,Icrorrur'rrta, uTo6u y[otrfi]ryTDlfi yron 6r,rt
nI)I'IMepHo paBell 215. O6qan A.rI4reJrI;IIocrb cfiar{rrpoBarrrrfl nr,i6rpanacr, ran,
sro6br BpeM.s perr,rcrparruu {oua no npafiuefi uepe a ABa paga upeir,rurauo o6-
rr\ee BpeMfr na6nroleuzfl ficrorrur.r]ra o6eurru trapar{u AerenropoB. Sanucr suc-
Jra saperr,rcrptrpoBaHHLrx Botrbrme.H rrpor4SBoAr{Jracb oArrrl pa3 B trr{fiyry qu{po-
neriararorqurr ycrpoftcreo,\r E 3-15.

B o_6p_a6orny Bor[.]r]r I{ar{}rDIe, iloilyrre,Hr,Ie Ba [eprroA c ]rapra tg6g no au-
pe.nr 1973 r. Bcero aa Eror rrep,oA 6r,uo rponegeuo B7B cnaunposauuft.
]l vxaearrttoe qt{oJlo rle BoITIJnI Te cxaHr4ponanu}r, Horopbre 6r,r;nlr uponeAeusr
il])r'r trBuo rrJlo-\rrx t{ereoycJroBr,rflx, a raH}r{e re o6r,enrr,r, AJrfI ltoropr,Ix 6r,rno
rlloReAeHo Meuee rpex cnaullpoBarrlrfi (ncero 1B crtauon).

llpenrAe qeli IrltilroqrlT[, rroJlyqelrrrbtc Aarrrrble n o6pa6orxy c ]treJrbro o6napy-
?ricltufi Y-nBarlTots, neo6xo4r.rruo uoltrrosuTD MaTeplraJr trJloxoro rtaqecrsa. Ita-
aroorBo na6lro;1a.re,ru;rrblx Aalrubl,\ BaBrrcrrr or cJreAyroqux {anropoe:'1) cra6lrrnnocrrr napaMerpoR anrraparypbr;

2) raaueuentrli npoapauHocrrr amroc$epr,r;
3) tarurx arilroc{repnrrx flurerrufi, rrar{ r,rereopbr, Baprrrrqbl tr 1.. rr.
Pnuee uaun 6r,I;rr,r oilrrcaHr,r ycrpofrcma [34] , o6ecueqr,rBarotrrue cra6unr-

rr0crr, noa{r[lrrlr,rcrrra ycr,rJrerrrrrr rporoyuuoiriureler,i, cra6ulrr,nocrr, I]aAr{orex-
rllrrrecnoro nopora BJrexrporrr{rur. Ifutxc 6yA)r, npr4BeAeHDI AaHHbIe, troflyqeu-
Ilr]Te B pcsyJrbrare ar{aJrr,I3a t{arepr4aJra rra5.[ro4euufi, ua xoropblx Mo]KEo cy-
Alrtrb o roM, Hatt nllotseAelrlrble IIepbI uo cTa6lrru3allr4r.I [apaMeTpOB yoTar{OBr(tr
yila Jrocb ocyrqecrBr,rrL Ha rrpar{Tr4r(e.
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Puc. 3. O6paeqn (olrrpoJlbrrr,rx aauuceii spnocrtr ro.rrioro rre6a

Ha6,nro4erlufl Ba r,rereoycJroBr,rr{rrr,r Ao arrpeJrrr 7972 r. npoRoArrJll{cr, BI,Iay-
aJrblro (6ea licuonraoBalrr,r.rr r{an}rx-Jru6o uplr6opoe) orrcparollo}I B npoqccce
pa6orrr. Eesycnonuo, Tar{trrrr rreroAo}r }Ioiriuo roJrr,Ho IiaqecrBeHuo oqeIILIrr,
MereoycJroBrar. C anpexs 7972 r., Hporre BrlayaJrbHblx ntrdnro4ennfi, rrpor,rsno-

AUJrCrr Horrpepr,IBrrr,tfi xolmponr, .rrpnocTrl tor? qactrr lloqlroro rte6a, rtor:opan
tronaAaer B rroJre BpelII,Iff Aerer(TopoB. ,[,ra arofi qeJrI,I ucfio.ItlraoBaJrc.fi caltorrl-
myqufi npll6op tI-327. Itonrpo;rir, rrpxocrr,r Hoquoro ne6a noseofl.Eer I{e roJrr,-
IiO pertrCTpIIpOBaTb TaI{I{e flBJIeHI'Ifl, HaIt SapHlII{EI, IIeTCOpbI, -YpOBeI-It' fIl]IiO-
crlr lroqHoro ne6a, upoxolrtAeHrre o6nanoa (n rolr qrlcJre quppycon) qepets lroJre
Bperlr{fl AererrropoB, rro r,r rror.rTpoJrrr}loDaTb trpaBr,1.[b]Iocrb rlaReAC]irl-fl AeTeIiTo-
pon. 3ro npoucxoArrr 6raro4apx rolry, rrro xo11 ]rBr{erIC}IrIrLIIiitocrI,I HotIIIofo
ne6a B nanrgoi,i o6nac:rn rrlreer cRorlr xapaxTeprTble areprbl. Ila pnc. 3 rrprne;1crrr,t
o6paeqrr r{onrpoJrr,rrr,rr aaulrcefi ol(Horo r,r roro Hie yqacrria ue6a ripn }:ol)orlux
rd rrJroxflx ]rereoycJroBr,rnx. Xopomo Barier]ro rrl]oxo]riAcrIlrc rICpcB rlo.rre Bi)elll,ttt

Aeror{TopoB apnorTr BReBAr,I. Bn;1rro, riiiri Irauu}Iafl c onp0i(cirell}Ioro x,Io}TeIIra
Ha Bcex Hpr4BbIx rrofinrtJrucb 6r,tcrpr,Ie cl,rllxpolrllEre rlar{elleIiiifi, cBfIBtl{lilie c:

c rroffBJrelrtrerl {uppycon. B peay,nbrare aEaJrtrrsi\ Bl{B}ajrlrrr{r: r{ upu6opnr,rx
aanracefi rra paccNrorperrr,rfl 6nl;ru r.rcx,umqelrbr {1 cnalros.

!,ux Tlarrrrefiuero arraJrr,raa 6rr.nu onpeqeJrer{r,I cpeArrcli}rilltparuqecrtirrl or-
IiJroueur{rr oc*crr /{Jrfl AByxlvrrdrryrllblx eHa.Iennit r,r 4pefit} I) cxopoctr,r cueta
[.lt.q KaE{Aoro cHarla o6elrx r]l}rnu ACTeItropoB, r{oropr,Ie orrpr/(rr.rrflJrrlcr, cJrelyro-
ullru o6paeon,r:

/
aurr"o:V

a,- Nrr-N*"-4:f,-.
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(3)

34ecr lV; - ARyxrvrrrHyTHlre sHaseHrirr{ cHopocTrr csera. ,v - cueAnee 3a criarr
Srla{e}Iue cHollocrn cqera, n - 

TIucJro AByx}II,IrIyTHbIx I4IITepBaJIoB ts ci{aEe,
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Ai,, - cyi\rNtapHcle TtoJrl4qecrrro Baperllcrpl,IpoBallHLIX BcIIblIrIeH Ba trepByro 11o-
noBlltry crtarla, I:,, - Ba RTOpyrc I0,itoBl,lrrv.

Oruonre,lre 63ngn/61s6p, rI{0 6reo}r: IN, ,. c. orHomeHlle g11ctrepurreH-
Ta.rrbITo Ilafi4erluoro cpe/lHeIiBaAparr,rqecHoro orn"[oHel{tr.a ]t crartrcrusecnori
opeAllexllaAparilqecltofr AECIIepcTIII, I\IorJIo 6rt n npuuqrrle cJrylr{urb Mepofi Ha-
qecrBa l(arrrrr;It(, rarr liarr r cJryrrae r{aJrr4qr,rrr r[nyHryaqufttrpoSpasHocrtr ETo
firl{oilrerrrre 6v4er npenr,uxarb eAr4r{I{qy. oAnano omra6Ha n onpege.,reHr,rr{ 3To-
ro orrrolrerJltfl p.Jrfl oArroro cr{aua cpaBrrr,lileJrr,}ro BeJrr{Ha (*20%) tr He tro3Bo_jrrrer npoBoilu'rr, a{{enrnsnrr,fi o.16o1t rrareplraJra xopomero flaqecrBa.

IlecHonrno roarHee ofipelleJr.Eercr 4pefi(r-I), ua, naH 6y4er BuArTo r4aAa;rb-
riefiurero, trr 3Ta Be.[rlqrrHil rre t{oitier cJry?r{r,rrr, xopomtrrr Rplrrep11el\,r gnr o16o-
Pa /laIIIlLIx.

Anarna rroJryrlglllrrlo rrilrepl4a.Tra r(lriaBaJI, sro, uecMorp.E Ha cra6unrnocrn
pellillllloll ailIIa]lal'VllLl., cpe[HafL Ba cliaH CItopccTL CqeTa cuJIr,IIO MeHaeTC.E
or cl{a}Ia I( cltailv. Dr.eyctorrro, rra cpcArrlolo c1opocrr, cqera cuJrbHo BJiu,Eer
SIlAqeIrr4C 3eI{rr1l'rroro paccrogHr4r{, }ra Horopol,i ua6nro4aercrr rICcJTegyellr,tft
o6r,exr. Orraea,nocr, oArrario, qro B paaJrl,rrrlrlile Arrr,r criopocrB cqera cyqecrBep-
Ho }lasllafl rlpl'I oArlor{ u rotrI }rie BorLrrrror,r paccronlrrau. Herroroprrfi nrrrag
n paa6poc cpcTiIleft cHopocrl,I cqera, Itart rror{aaaJr crrellraaJibrro up-one4enurrft
aHaJII'I|J, ]\[o)]ier BHecru l{eroqHoe (ua-aa orura6on .urau6a) r{a3eAerr[e TeJrec1o-
non. D'ror DIiJtaA ol{aaaJlcfl - l0o/0. Br,r.rro cAe.rrauo BariJrroqelr}te, qro o[peAe-
.[rrloqylo po.Tlr] B I'ISMeHeIII'Iu cKopocrl,I cqera nptr oAHor\r r.r ror\I ]He BerrrITHoM
paccTo.rrHlrr,r I,rrpaeT rrot-Jrotr{e}1r.re cBeTa Ha nyTI4 OT rUeCTa I4SJIyrIeHmfl Ao AeTeK_
ropa.

,[,un oupe4eJler{I{fl BeJ]usr,IHbI nolrJrotrleHrrrr cBera Heo6xoAun{o cuaqana 11afi-
TI{ 3aBtrcr4]\'Iocrb cpeAlreft cropoctu csera or Berrurrroro paccrorrnufr. Rnepnrre
rar{oe r{ccJreAoBaHrre 6r,Iuo uponeAeHo n t17). B [35] 6rrro yqreHo uzarruc uo_
rJrorqeHllfl cBela Ha DTy 3aB[Cllr{ocrb r IloltaSaHo, qro Dr{cfiepr{trelrra,rr},HbIe
nprdBble xopomo cot'.Tracylorca c reopr,rcii BlJrorrr Ao oqeub 6o;rnmr.rx BerrltrHr,Ix
pacctoauuli, Aro }iaxo?riAeHLIrI nor"Tlo[\elrrra [rbr n 4alsnefiurerrr 6y4elr r4cnojrb-
BoRarr, dtoprry.ly, upuBeAerrHyio r [35]:

&: ;tlt172(t-1).
rV

(4)

rAe r - o(ttfer.t'lurafl orrrl4qccliar{ rortr{a arnroc{eprt Ha nyrr,r or Niecra rr3Jry-
gcrrprri Ao rplrerrrrrrFia cuera upu na6,rrioAel{r{.frx B Ber,rI4Te, 1: 1,2 - uotiaaa-
reJrb Br{eprerr4rrecr(oro cnenrpa rrocn{r{qecn}rx nyuefi, K : (l + +irnx) x,
y,: sec z, z - BeHr{THoe paccroErrr{e, npr{BeAerrr{a.fiBhrcora /z, = B nn1171, No-
sriaqeHue cpe4rrefi cHopocrr{ cqcra nprr z : 0 rt "c : 0, lr - srraqeHr,re cpeAieii
crropocTl{ cqeTa AJr.E otrpeAeJrrreMol-o crtaHa.

B nr,rpaxieri:r,:,r (4) Her{BBecrHbI roJTr,r(o ABe Be.rrr{qrrrrrn: r rr A7o. f\ar1lr,reo cpeguefi cxopocrr4 ccera Ail.fl rialr{Aoro I,r3 cHaEtrponannfi, EoJryqerrHr,rx ilpr4
oArror{ r4 roM }rie peffir,rMe (uapanrerpax) anuaparypi,t, 6r,rnu ilafiece}rr,r lra rpa-
(tun aanr,tcltt\{ocrll cpe4nefi cnopocrrr crrera or BeHr{Trroro paccror{Htr.s. l1o nepx-
HeMy xparo ltaccI,IBa rosefi ilpoBo/tlr.rrr4cr, npr.rBbre, orrrcblBaroqraeca dtopirry-
fiofi (4). If itn aton IIoJIaraJrocb, qrro BeJrtrrqr4Ha r?, cocrBercrnyroliarr rrar{c11MaJrr,-
Irbn\r Srraseurrrri\r crrojlocrtr carera, panrra 0,2. flepeceqerrr,re x1-rr.rnofi c ocbro op/IE-
lraT rrosBoJrtrJro onpeAo"rrtrTb srraqeulre 11y'6, cooTBeTcTByIOqee T .: 0 pr z:0.
floc.re DToto, noJlr,By.scb rerrt;{ie Bblllairierrr{erl (4), nerno nafiru BrraareHr{fi yr
IJI'I Iia,li/Io1'o orI(c.r1T,IIoio clia]Ia. /{a.rrce Rce cI{aIrbI 6ttrn paa6r.rrbr rra rpyrrnbr
rro ar{aqeHlrrrvr.1 r: 1) Trr( 0,3, 2) 0,3< Trz( 0,4 u t.4. go 0,8<1 1716{
( 1 u .rrlt;. 1.

IJa pr,rc. 4 uoriasarr xo/( cpeArrero BHaseHr4.E oruocr,rreJrr,rroft qr.rcuepcrarr
o,,,r"r/or"op c llocror\,r onrusecnofi ToJrrrr,lr t. Ha rpa{nxe [peAoraBJrerii,I AaIr-
r{r{c AJrrr nepnofi t'pyilnbr Aercr{ropoB. omu6rur xapaKrepr{3yror roqEoorE olpe-
ACJIeIITIfl cpeAlrero BUaqeHUfl C,,.gn/Orsqp. Iia rpa{raxa BIT/\rro, rrTo B uptlAerax
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PlIc, 4. 3 anucr,nroc'rr, cpellueii oruocr.rreJrr,rroii

/(rrcilopcrrl{ 6rn..,/6r,,,,p oT <c{flexrr.rnUoii>
0llllllqocItoII ToJIITilI AJrtt qopeHHoBcHl,tx BClIbr-
rtleTi'],7

Puc, 5, Sasrrorrrocrr, cpoAuero no r{o4yJiro
rlrrarrerr,rfi 4pcii$tr 1) or <a${exu,rBnor-r) orrrrr-
.rec ttoit To Jrlqrr')rr l(irfl qc JloHnoBor{r'rx Bcrrblruolt

orrrr{6ort B[JIorL /(o ?T -: 0,5 Be.rrrrarlrrril 6311sr/6,1s6p He LIBrIeIIaercfI. /[a.rrec,
ua6.uro4ilercrr eABa Barrerrnrri pocr, a c yx > 0,7 - 6rrcriroc BoapacraHr,io or-
Irocr,rreJrbHoft 4l,rcuepcr,rn. oTcroAa r\roittrro Banrros[Tb, qro BHJTaA ]lereopo.{o-
Il{qecrtrrx Bapr{ar{r4r,1 o rfryrtryaqr,rr,r cHOpocrr{ cqera cyqecrBe}I JrI,I[rb npr{ TT >
> 0,7, r. e. trpr{ x'> 0,4.

Cpelnee Blraqeulre orrrocureJrbuoft Arlcnepcr4r.r AJr.E ua6rroAerrl4ft, rrpoBel\err-
f{6lx c x< 0,4, 6rr",r/6r.or, : 7,025 -+- 0,008. Arranorusrra.fl SaBr4cr{1\{ocrr,
6r,l.ra rocrpoerra rr Aflfl ApefiSa. I4cno;rsayr{ To ?r{e pactrpeAe"Tre}Iue cr(alroB rra
rpyIIIIbr rro SrraareHr{fr1\r TT, r,rbl r{arrrJrr.r cpeAHee 3}raqeHrre 4peftr}a 4.rra naxr4ofi
rpvrur,r. cne4yer [pl,r erorr orNrerr{Tr,, qro cpeArrr{e BIIaqeHI,rfl HaxoAl,url{cr, olr-
I{eJrbrro AJI-fl noJloir{r4TeJlblrbl-r r{ oTpr4r{aTe.rlr,Il6rx ilHarreHuft D vt. or{a3aJII,Icl,
npar{TI{qecHl{ paBrrr,ri\Il{. 3to o6cro.ETeJIr,cTBo yr{a3}JBaeT }Ia 0TCyTCTBITe cI,ICTe-
lrarr,r'qecHoro 4peft$a anuaparyprroro xapaHTepa. 06 sroxr rat{}rte cBr{AereJrr,-
Cll'IIVET OTCYTCTBI,IE PA3JTI,IIU4fi B CPEAHEfi I]E.II4IINIIE IIOAYJI,E APEfi+A NIE}I{AY O6E-
r.lrrrr 1'py[ilarrr,r AereriropoB B rrpelleflax rorrHocrr,r I{i]N{eperuuft (0,2-0,3o/o).

Xo71 aanucnrrocrrr cpeAr{efi BeJrrrqr,rHr,r Apefi{a 1) or ouru.tecrtofr ToJIIT{II T
r{ari AJrr{ fiepBofi, riln rr A.]r.fr Bropofi rpyn[ AereriropoB noHasarr ]Ia puc, 5. tr43

lpa4una BrrAr{o, rrro r{pr,rBble AJr.fi o6er,r;r l.pylln oAr,IHaI{oBo rr3N{el{flIorcfl c poc-
Tol{ TT. 'Ian irte r(ar{ rd B cJlyqae oTrrocr{TeJrrrHoft Alrcllepcr4r,r, r,rBr'teHeIII,IrI cpeAllefi
Be[I,IIII{}I6I ApefiOa lrecyr{eorBerrrrri IUrfl BHaqeHI,Iii \?x< 0,7, a u o6.rrac'rrn 1,t ->
> 0,7 Hpvro Roapac'r'aror.

IIa ocnosanr,rr,r r.raJroTricrJHoro r,ra AaJrLnefirleii o6pa6orrir,r 6rlrlr lrcr(.,rroqeruT
cltaill,lpoBaHrrfl, rrpoBelteHrr,Ie upu a$$elur4Brrofi orrrrrqecnofi roJrqe t) 0,4
(yt 2 0,7). Tanlrx crriluoB orraaarrocb 135. I{pove roro, rr3 o6pa6orxr,r 6r,rnr,r
IICf(JrrOEOrrL,I na6nro4enun, AJr.E noTopDIx r,ri\reJr nrecTo -3HarqrircJrLTrrrft ;1pefi$,
a I,rr{errHo norAa Br{noJrrr.flJrocb ycJloBlre D ) Zsp, rAe , - clleA}ree no o6eull
r]lyn[url{ Aere]tropoB Brrarrerrr{e 4peii{a, a cD - crarlrcrr4qecriarr or[rl6na DTofi
BeJrr4qr,l}rbl. Tanux criarroB oHa3aJrocrr 27. CtrcypnareJrbrro, B ocrroBy orSopa
AaHHrI-\ ,Lurrr AaJJr,rrer,iruei,i o6pa6otnu 6illlr no.rrolierr6t lIBti rrpr,rrepux: t <-
( 0.zr (1tz ( 0,7) u D <!Zap.

B rrureparype pauee rre uy6.nranoBaJrrrcb ritrrine-lr.r6o rrprdrrqr.rrrbi or5opa
lIarepl{aJra, ecJrr,I He cqr{Titrb [25], r'le ourerrarocE,, rrro ilBTopr,I ucr{.rlIoqrlrl,l
J{aII}Ir,1e, rroJlyqenHble upu 6orsmom 4peiirfe. B aroft cRfltsfi xoreJloc], 6rI or,rre-
TlITrr. IITO, IrO IIaUrrrXr AaHHLrr{, Cpel(rl IICliJrtOqeHFrr,LX na O6pa6oTrtr{ criarroB c1>
) 0,1n oi(o.[o rro.rroBr{Hnl rnreJro rreanaqrrre.rrr,rrr,rfi 711rcfi{, r. e. D { 2cp. B pe-
3VJIb1'aTe A[Ifl OrtOs.ra're,lrE,Hor,i o6pa60rriu 6glgt lrcrroJrbS0Bilul]t llarrrrble
602 cnanuposarrI,rfi.

Bl,rttte ylrie orr{eqaJrocb, qro nafi4enuoe BHArrcrrlre cpeArrertBal\llarr,rsecrtolt)
orr{JIoIieII}{8 fipaIiTI4qecltll He oTJII{Sa0Tc_fl OT CTaTr{CTI4qecliOrO, il I4r{eIIIIOI

3B
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PlIc. 6. lt'tclrtrytauulr qac'roruoro pacnpeAeJrerrr,rfl rlcJr.rrl.rfir,r Az 11.rrl lcpeoii (c) r.r ttopor:i
(6) rpyrrrr /\r''t'olu opun

osxsa/61s6p : 1,025 -]- 0,008. O4naHo catvlo Buaseuue cpeAHer{BaAparr4qec-
I(OTO OTITJIOIICHIIfi EU{E HE AAET IPEACTABJIEHI4,g O XAPAHTEPE PACtrPEAEJIEHI{.fI
ornJror'reHr,rfi or cpeArrero. Parree npr4 [oAcqere Bepo,frrrlocru cJrysafinoro or-
HJrorreHtrr{ Ira 3-1.r cTaTflc.u]4alecntre ouI{6HI{ MLI trcXOAtrJIr,I E3 TOIO, qTO pa0-
IIPEAEJIEITI{E OTXJIOIIO}IIIfi COOTBETCTBYET HOPMAJII,HOMY 3AI(OHY |AYCCA (tAXOfi
noAcrrer Ir0o6,\04r,rrr npr,r oqerrne AocroBepHocrr4 o6HapylrieHr{fi Ilororia T-HBarl-
rou). tlto6r,l y6e/u,Irbcfl R cnllalreAJrr{Bocrr,r rar{oro npeAnoJro}r{errrdfl, 6biro [o-
cTpoeHo TlacilpeAeJIeI{I,Ie oTI{JroIretII{ft cltopocTr4 CqeTa Ba u}rTepBaJI BpeN{errlr?
paBlrr{fi AJIL{TeJrbHocrtl rlpoxo}r{Aerlr4tr r,Icrosrulxa qepeB rroJre Bpeur,rfl Aerenro-
pa, or cpe/Iuero 3a ltallil(btft c(aH. IIoJryr{eHHoe BHaseHrre AeJrtrJroc6 rra cpeAHe-
rtBaAparllrlecl{oe o'J'l{JIo}IerIr4e, coorBercrByroqee IIopMaJlr,rroMy aartorry 1'ayc-
ca, T. e. BbIrrI,ICJLgJtaCb BeJlplqulla

Lzi: (t/t - n11f n, (5)

rAC AI, - 
qr,rcJro nctrblrtren Ba r{HrepBaJr BpeMe}ru Ltr,, a Ii - cooreercrByio-

q,eo cpeArree Ba cr{arr B}raqeEr4e. 13 o6pa6orxy BorueJr Becr, r,rarepr.rar, oro6pan-
ristfi no oilI,IcaHI{bIM Br,I[re ]tpprrepr{trM. tr4s rtatxgoro c(a}ra lrcrtnro.ranacr, o6-
JIaCTb IIlleAilO Jlaraer{o.1-o I4CTOrIlrUIta.

FIa puc. 6, a npe,qcraBJrerro pactrpeAeJrerrrre ornJroHer.rr.rft or cpe4nero Az;,
troJryqerriroe 7q.rr,I riepnoit rpyrfir,I /IereKropoB. a Ha prrc. 6,6 - ro ir{e caMoe
fina nropofi rpyrrrrr,L B nati4oe pacilpeAeJrerJr.re BorrlJro oKoJro 4 rs\cfl'r aHaqe-
u.nft A,ri. L)ncuepuuenra,rrr,Hble Aar{Hble rrpr4BeAerrhl B BLrAe r[c?orpaMMLr, a Hop-
r{aJrbrroe pacnpeAe,rrerrr,re faycca - ctrJlorrrHofi npllnofi T. e. HplrBa fl ailfr cily-
qar{ o : 63Hg11/o160p : 1,00.

,(ra uponepHr.r corJracrr.rr no Jrylreuuoro DHctreprdMeHTaJrblro pacfipeAeJreHr.rff
c pacrpeAeJTerrr{er\r laycca 6r-r.n npraueneu r{purepuft fflrpcona (12-rocr t36l).
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Ta6"urrr\a 2

X2 P (> /.')

I'p ynra
l( cTeril'opoB

6ancn

oreop 110 JI O )Itr{-
TEJIbIIAA
BeTBb

26,4'l
'1 6,91
28,81

18,3
t4,a

67,6

orpr'rqa-
TeJIITH aE

B ETBb

10,54
rD ! u /

31,07

13,51

65, 7

BCe
pacIr]leAe-

]ICH I,IC

36 ,95
30,58
59 ,88

3t,7
66,5

IJJ, D

IIOJIOE{IITEJI b.
IIiIE I]CTtsb

o'rpI{r{aTe.1h-
rrlfl llcrtsb

ts0e prcffpoqc-
JICHITE

1 ,00
1 ,05
1,10

0,019
0,26
0,015

0,19
0, 002

(10-s

0,72
0, z'5

0 ,00;

0,52
0 ,006

({0-e

0, t5
o,1ro

(10-s

0 ,35
0,001

Kto-,

,],00

1,05
t,{0

I

IlrraqeHue y,2 6w.lo Br,rqr.rc.rrerro l(Jrrr rpe\ Tcoperr.rarecnr,rx ripr{nhlr co BHaqerrrrfl-
xru 6:1,00; 1,05; 1,10. Pesy"urrrarbr Bhlqucrerrr4fi npeAcraB.rreubl B ra6,r.2.
ttporue couocranJlelrr{fl c reoperrrarecltofi Hpr,rBofi, AJLa Bcero l)acrrpeAcJicrrr.rfl
6l,I,nn gbI.r[cJrerrH Brlaqellrrfl 12 n cootnercrBylolqrle r,IN{ tseporlTrrocr]it ,P,(>X')
()rAe,rrbHo AJr-fl rlo.uolnrrreJrblroii r.r orpr,rqareJrr,lroft BerBoii pacupe4c.ueur,tt.

l)acclrorpnrr cHaara.[a peayirr,rarr,I nr,r.ruc;[enr.rfi no ntopoft rpvtrfle Aereriro-
por. tr4a ra6ruqr,I Br,rAr'Io, qro ecJlr{ 4.rra .uenoii (orprrqarerruofi) reru{ uan-
Jlyqltree COTJIaCIIe TeOpI{[ c SKCIepI4NIeIIrONI nOIyqaeTC.E npLI O.: 1,00, CO A,IIfl
Ipanoft (uo;roxrnrersnoi,i) noauo){rrro Jrrrrrrb rpr.r 6 : 1,05, raH Harr n upl{ 6 :
=- X,00rrtrpuo: l,t0Bepo.trrlrocrbroro,rrroBrraareHr,.rel2(upr,rcor.rracr{r{crco-
pr,refi) onaxrercfl 6orblus Brilqr{cJlerruoro, paBr.Ia P <0,02. Ilpu conocraue-
rrlur scefi Hplruofi c ancue]lrr[rerrrt-rJr];Hr,IM paclpeAeJrerrrrerr onrr{r,raJlr,Hr,Il{ BHa-
rrolluell orta3lrBaercfr o : 1,05, xorn H0 ircl{Jlroqe}Ia Ir Bepo-flTrrocrb cor.rracl{fl
c rrpHBoft o:1,00. vnie ynoulrHaJrocL, qro A.rrr{ nepnoli rpynirbr AerelrropoB
cpCArlee 3I{aqeHIIe 63H611/51s6p : 7,025. Or:Cro4a xloiltHo SaRJIIOqIITL, sTo Otr-
rrrl{aJlbEoe BHaqeHr,re o AeficTBr,rTeJrr,Ho HaxoArrrcrr MeiriAy o .: 1,00 u 1,05.
rlro nacaetca AaHHr,rx nropoft cenqrru, To, r{arr Br.rAHo rra Ta6Jr. 2, corlacue
i)ric[epr{rfeHTaJrbrrblx Aar{Hr,rx c Teopr,reft BoSr:ro}RHo Jrrrrub trpr{ o:1,00, r. e.
rrl)1.r qr{cro crarucrusecnofi uplrpo4e {.nynryaqnfi cnopocrfl oqera.

Pearouupyn, N{o}nHo yBepeHHo cr(aBarl;, rrro A,[r{ oT'o6pauuoro }Ia6;'IloAareirr,-
rroro [{aTepr,raJTa napaNrerp 63ng11/51gep orrcHb 6ru.rsoH K eAr{Hr,rqe Arfl o6eux
cexqlrft aIIIIaparyl]bl, sro cBuAereJrr,crByer o cra6r,rrr,noft pa6ore arraparypbl
Sncuepr.rueura.[brroe pacnpcAeJrerrle oqerrb xopotuo orr?rc6lBaercfl Bar(JFroilt
l-aycca BrrJrorrr Io 6olrr,ruzx BHaqeHltft ornJrorre]r]rfi or cpeAr{ero. 'Ianuu oSpa-
3rlNI, Uptr{ BbISflC.TI0}IHU AOCTOITSpHOCT:I{ O6Uapy}r{[IBaeM6I\ riCTOrIHr{nOB LIO}riIrO
ctruraTr, BrroJIrIe o6ocnoBanurix{ Bbrsr,rcflerrr,lfi Belto.flTnoote ir c,u;rq1;rrtt or{liJlo-
tlrrrr.rr'r rro Bar{oHy faycca.

3. Peayurrarlll rra6Jrrogellrrfi ua pefrrtlTpa'rolic qeperrr(oBcxrrx Bcrrhrr[eri
T{AO AI{ CCCP sa rrepr{op c nrapl,a 1969 uo aupenb 1973 roga

3a .rerr,tpex"rterrruft trepr{oA Ha6rroAoHr,rfi B rrcrlble 6eanyunr,re Horrl{ uar{r4
6r,r;rro nponeAerro Boero B7B cnaniapcBaHr{fi 1+3 o6rexroe. O6racru ue6ccuofi
crlrepr,r, uo ltorollr,Ir,r flpoxoArrJro cxrlHrrpcRa]rus, r.rao6pa?nerr6l rra puc. 7. I4a
4ll o66e(ros 7 tre gsrqrorc-s o66enrar,rr.r n co6crner{Eo}r cNrr,rcJre oJroBa, a trpe/{-
craB,ilrrror co6oil ceqeHtre raJra(Tr.rqecitoii n.rooHocrr.r, oArro r{a rioroilblx IrrJTo

rrorrrrr BItoJrb rarariruqec1oro srrBaropa nllrr 6: f 62o00'. Il ra6n. 3 gau
clrrrcor( rra6tro4aorurlxc.s o6bextos,

i,fa ncero ltnoroo6paarr.rr acrpo6rrar4arecrrr,rx o6'r,ertlou Ha6ilroAarrlcb re, no-
Tolllle trO paBII4qIIbIM AaI'IlIbIM, Il oCHotsIIoN{ paAI,IoaCTpouol[I,lqe0ftr.ru, odna;1arOt
6o.-rrruoii rlJroruocrLro qacrfiq Br,Iconoii aueprrrrl, [,Tru o66ertrrJ, rioropbre y]r(e
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Puc, ?. I{apra ccrepnoii .racrlr ne6a
Illrplrxonan JmtIlIfl - raral(T[qecfiilft ar(Barop, ]ItriprrLrc Jrrrrr]rrr - o$racrlr cHaHlpoBagr,rq

I,{3BCCT}ILtr llAIi IICTOTIIIIT{I{II ili0CTI{OrO s.ileItTl]ONIaIE}ITHOIO I,ISJIyqeIIl,IfI: peHTl'e-
HOBSHOTO trnr[ T-r.rSJryrrerrurr c aireprlrefi r{BaHroB go 108 eo.

Ifynreaprr. ?Iu y4erieuo rrar{6oJrr,uee Brrr4Marrue. fly.rrcap CP 1133 6ru
trepBbrM o66eHToM Ea6rroAeH[a. Crunryrupyrcqr.rD{ {anroporrr AJrrr rrccJreAoBa-
H14.fl sroro uynrcapa 6rrno coo6qeHlre o rolr, qro B ua6flroAeuraax 1968 r.I21l
o6uapy?fieu trorox y-KBarrroB Ha ypoBHe AocroBeprrocrlr, coorBercrByrorqeft
3,2 o (cran4aprrroro orr(Jrouerrr4.E). Hamn Ha6rroAeurla B 1969 r. ll21 rroArBepA?r-
JItr STOT peSyJIbTaT, XOT.g r4 C MeHr,rlei,i CTetreHbro AocToBeplrocTr,r. B 3To lr{e
BpeM.rr Ilo.flBr{Jrrrcb fi reo}]eryiarecr(r4e pa6orbr (cM. [371), n Horopblx rror{e3i.rBa-
Jrocb, qTo Irynbcapbl Moryr 6rrtb l.rcro.rHrlHar4r4 HocMrrr{ecrir4x rvqeft oqerrb
6our,uofi aHeprtrrr.

Bcero lraMrr Ea6JrroAaJrocb cen{b nyJrbcapon. Peayrbrarr,r na6nro71eurafi upe4-
craBJrellBr s ra6r. 4-6. HatE1oJree rloApo6no nauz [ccJreAoBaJrcrr rryJrbcap
CP 1133 (ra6n. 4). tlo acefi nuguuocrr, aror o6tenr flBJrrrercrr repeMer{rrnrM
rrcr.oqHunoM T-nyqeft cBepxBr,Icoxofi eneprrara

,3ro upe4noJrolnerrlie troArBeplriAaercrr rrccJreAoBarrtr.Elr[ flyJrbcapa NP 0532
(Itpa6oua4na.E TyMaHEocrr,), uponeAerrHbrMr{ B ocHoBrrorlr s Curarcouuarrcnoft
o6cepnaropuu s CIIIA ll5, 40, 1+2, 471. B ra6n. 5 uprnegeubr pesyrrbrarr,r Ha6-
nro4euuft gToro tryJrbcapa pasJrr{q}rbrMr{ aBTopaMrr.I{to xacaercfi ocraJrbnbrx rryJrscapoB, To r{an tro Harrrr.rr\f Ha6rroAeHu.sM,
TaK rr rlo na6nrogeuu;uvr Apyrrdx ailropoB or Hrlx Ire o6napyxreuo crarrrcrr{qecft[
Blrasr4rioro rroror{a 1-xyueft, }4crt.nIosenue, BoBMo}I(Ho, trpeAcrannfier tryJr},cap
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Ta6nurIa 3

FtootrauHa'rbr (1950)

fly.nrcapx

Ocra'rnn cBepxrro-
BbIX

Cnepxrronr,re z uo-
BbIE

PeHrrerroscitrlft t,rc-
TOqfiIII(

I'arantn.re c rtag
IIJIOCI{OCTb

Iaraxrr.recnan
IIJIOCITOCTb

tr{ctourrurtar 1-
ron, 108 sa

Hectaqlronapnr,re
TAJTARTI{I{E

ltraaapr,r

cP 0328

cP 0823

cP 0950

cP tt33
HP 1508
JP 1946
PSR 22T8

sN 1572
G 33.7 +00
3C 392

G 35.6 + 00
SNRD tOO

SNRD {OT

HB 2T

G 117,3 + 0t

SNsM63
NnLyn
Cyg X-t
Cyg X-3
Cyg X-4
Cyg X-2

O6racrr, 1' ara(rr.rqecEoro
a[rTtrqe]rrpa
f altaxT n.recrag rrJrocrtocrb
no 0:1'30'
To rre, d:38020'
'fo rxe, d:57'07'
Cxaurpoaaulre BAoJrb ra-
raHrrqecnoit rrJrocfiocrrr.
Cas 1-L
To xre, Cas 1-2
f araxr:rasecrarr rrJIocxocrb
no d:35"20'
Per 1-t
GRS 0515 + 0r
GRS 0752 + 25

GRS 0801 -F 25
GRS 1218 + 42

M 87 (Virgo A)
3C 120

BL Lac
ot 287

3C 48
1rC 33

4C 19,31.
PKS 1252 -l- ,11

Ton 256
PKS 1633 + 26

6rh2gttr
08 24

09 50
1{ 33

15 09

L9 46

22 iB

00 23

18 50

t8 51+

tB 55

20 L4

20 2L

20 41t

23 59

13 14

09 0B

19 56

20 30

2t 1t)

z I tto

05 44

18 52

20 25

22 19

01 i5

0t 35

OL 4L

08 36

42 52

16 12

16 34

5424.',

26 47

08 10

16 07

DD 4.)

O) ZL)

47 40

63 51

00 36

01 t3
02 06

37 04

40 o'2

50 3l
62 l1

1B

iB
LI

119
2

63
t0

21

19

19

19
t)

15
'10
22

7

{0
63
20

6

6

15

t9

6

8

22

42 10

45 30

35 01t

40 117

38 38

:lB 05

30 00

t 969

{ 969- r 971

1970-197i
1969-t 973

4 969

1970-1912
19tig

1969--1970
1972

1972
1912
,1972

1972
I 970

t971--1972

1 97(
:1972

1970-1,972
tg72
1g72

ls12

{970-1971

1972

Lgl2
LS72

LSTt-1972

[971-1,972
197L-L972

1972

1972
1972
1972
1 973

1970-1971
1970

.1970*1971

t972-1973

1970'-1971
1970-1971
1972-1973
,1 970 -1 971

1.571

1971

01 :10

38 20

57 07

62 00

22

63

25

J
.).)

22

7

2

20
25

3t
31

25

19

19

62 00
35 20

3(j 00
0i 00

25 00

25 00

42 00

L2 40
0r 55

42 07

20 t0

0t 40
20 t6

0/+ 20

05 15

01 52

08 01

12 \B

12 28

04 29
22 0L

0B 53

JJ ;)I

ts 23
tr 58

26 t3
26 54

42

I{racc
qHcro

cKaHr{po-
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'Ia6,nrrr{a 5

o

ilEb

+0,71+0,581 *,,rrl
-1,8 ]-i,z | -L,ool+o,il+o,1rl fo,szl

f iT f? l1:,asl
-14,6tS,8 I -1,001

Bellr.rnRa
cr[r!e;rra
6 'i o, o/o

-0,75+0, -t ,07

Bep;cruii npe4e;r

IIOTO I{a, c,\L-2, ce i;-r

(0,9. 10-tt
({,3.10-tr
- 1 ,5.16-to

(+1,3+2,4).10-11
</3. 1 0-11

.{4,2.Ll-r.
(5,4. t0-tt
(2,1 ' 10-ro

(2'10-rz
(3 ,5 . 1o-tr

(3'1ort

(2,0.1o-to
(3'10-tt

(4,1+t'1,4) .10-u
I ,21 +0 ,21t) .lQ-to

7,5.19-tt

SHeprerrr{c-
cft!Ir"I IlOpor.,

Xtl

I3 pcuu rra6;ro;1eHufi,

]rccEr{, toll

-a
?
C
o
3

H

tr

F
o

q

-i,2+3,1
+20_l:7

+r,i+2,0
-0,01-l-0 , 50

5.iOr!
2 ,7 .1.0t

1012

3.1012

2.9.1012

1 960- I 9Li2

r964-1965
1966-1967
1 966- 1 967
1967-\i.1968

-o1-,

+0,
-0,

liTI
[43]
[1e]
[ 20]

[ 351

td,
+5,

2,1.16t'.t
1 ,5. 10rr
1,7.10'1

3. 1013

(r1 -:-3) .,l0'3

(t -:-4) . 1013

L ,2. L0rr
L,L.L0tz
2,5.19rt
2 ,5 . lgrr

5.1011

xr 19ti5-v i968
xl . t967-\r. 1968
IX I96s-t.i969
r x.196S-t .1969

I.1969-Irr.1069

10. rI 19ii9
10 II 19ti9

x.1969-IV.1972
;{.1969-IV.1972

I Ie pr.ro.tr.r-
ceo i{aH
COClABJI'Irc-
ru atr

Io xic

,Ilrn rrt,1c-
JICHIIT,I T
rr rrre pat -
Jrots B[)c-
MEHI{
l Ieplro1lu-
qeci{aH
c oc TaB.rI E I.)-
III  F[

[35]
t35l
[3:]l
[3] l
[1r1 ]

l44l
1441

Ir5]
t15l

+-0,3I+0,1
+.0,76+0, r

Cpegnre Braqeirrr.E

*0,2G+0,091*s,o

cl'} 0950, uoHasasur.rfi rprr nor,rcme reprroArrqecrtoir cocrrrs"rrarorqeft [23J r oa-
Hor{ r,ra 33 npelreundlx lrrrrepraJroB rrurri n 5,3 o. Ilpe;luo.norHe}rrre o rorr, rrro
r{crosIIIdIiLr 1,r-I{BJI^yqeHrrrLflBJrfllorc.rl rreperrerrHblMr.r, virie 6i,rno nucltaBlHo pa-
rlee -aBropaulr [B] , II3M0p.fIBIUTIMI'I rorol(Il T-RBaI{?0B c cneprueii ) 108 

-ae.

B t46] sarrr.r Srlnu trprlBeAer{bl apryr.rerrrbl ts tro.rrr,ay ?oro, qro u u o6;racllr
l0r2 ao ua,;ryqeHue r-nBarrroB lrelrfferc.s Bo BpelreHr.r. C oroit rorrKr,r BpeH11rrpc-
SyJlbrarhl lra6nro4enria ny.nr,c:rpa CP 1133 r\{o}r{Ho paccr{erpr4tsarr, r{a1i [oA-
TBepiriAer{rre reSrrca 

-o.^ToM, 
lrro rryJrr,capr{ l\roryr 6r,I,rs r,rcroslrlrn&Mlr 1_nyueftc eirepruefi 1011-{013 aa.

Aua,urae crarr{crr,Iqecnoft 4ocronepuocrr{ peByJrr,raroB, rroJryqengr,rx B r{c-
O.TIEAOBAHIIfiX IIO trOI4CITY JIOITAJII,I{bIX I{CTOqIIIKON, 6Y4Er AAH B CJTEA.Ir'rcflIENI
raparpa+e.

Ootarntr cBepxrloor,rx. Onu xroryr paccl{arpr4Bar},cfl Har{ BoBMo}Itrri,Ie r{c-
TotIIrI{Itu y-lyueft cBepxBE{coltlrx aileprn,rl. Bc-uepoux, rraJlr{qrre s rrr4x 6oJrs-
IIIoro HoJrr.rrrecrBa aJrer(TporroB AoBoJrbHo BBrcoH\,tx aneprlrfi cosAaer 6;raronprar-
rr6re ycJroBlr'fr F,ttrt BoSrrrlr{rroBeHr{fl rloroI{on 1-nyueft, Bo-rropr,rx, cor,racl{o
ayqecrByroqr{M rrpeAcraBrreHr{fl r,r [/+B j s pea ]rJrr,rare B BpbrBa cnepxao gofi o6p a_
Byercfi try.rrbcap, noropbrfi l[ori]rr erqe He o6napyinrarr,.

Bcero rraMrr Ha6JrroAaJrocr; BoceMrr ocrarxog Ceep_lirroBbrx. Hr o4nu r{B r{rrx
Ee rrona3aJr crarllcTr.tsecnrr Brlaql{Nroro [orona. Ocra.rrtn cBep,:(rrcBblx ira6nm_
,qaJrr{cb r.r ApyrIIn{I[ aBTOpaMrr. I{i,r n o4uou u3 a3Meperurfi ne r]ojryqeHo crarr{-
cTLrqecxtr eHa.rHtIoft BeJIUqITH6I TIOTOHa. BCe rraIIIu peSyJlbrarbr, a ranine oIIy-
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Ta6rr.rqa 7

O6serrr
(ocrarHrr
ctsepxHo-

BI,IX)

Cas A
461)

Cpegure
3IIAqEIItr,E

sN 1572

CpeTlrrre
SIIAqCIIIIfi

III| I
lII:'i 21

w28

IC 4t+3

(3c 157)

Cpo;1rrue
lll tarIetII,Ifl

SN IlD-TOO

c33,7 f00
3C 392

G 35,0-00
c:ltr-t

.recHllit
lopor, 38

I 962

IX.{968

<1,3.r0_g l t,s.ro,, x-xrr.1968

8 . 1011 vt.1969 321

BpeuR na6rrogenlrfi
i\Iecflq, roE

dp

ira
ihhF

+0,1r0,7
-0,610,7

+0,2-l-2,0

+2,1+1 ,7

-r,0+1 ,7
.-3,8+r,7

+1 ,72)-1,
0,00+1,01

l-0, {zr

-0 ,86
[17]
t32l

-0,25 +0, -0 ,51

+0.17+{.
f0,25t0,
+0,3r2,8
-.1,0r1.0

-0,16+0. -n ,o

+t,8t1,1 +1.,64

t32l
IIacr.
pa6ora
To rxe

D,

t20l

t32l
135 I

t4.5+
+2.8).{
<t ,3. t0-o
(1,3.1O-to

3.1012

1,7 ,LOLI

2 ,[. lQrz

1906-1967

xII.1968
xI. i967-V.1968

f ,:0tf ,Ztl +1,08 
I

+0, t0

!1 ,2/+
.-0,59

-2,24
+0, e7

0 ,00

(t ,0 . t0-ro

(6,9. t0-tr
{6,9.10-tt
(6,9. to-tt
(t ,2.10-to

(8'10-tt

2 ,0 .1grz

3, t .101'

3, t .1012

3, t .1012

2,3.1012
2,2.L012

1972

1972
1972
1572
Lg71

1972-,t973

Cpegnee ro
BCe\{ OCTaT-
rrar{ cBepx
BLIX

6JruxoeaHHLre B rrr{reparype peayJrr,rarbr Apyrr{x aBTopoB trprrBeAer,rbl B ra6il. 7.
L[a paccMorpeul{fl orofi ra6ruqbr MoErHo cAeJrarr, BrroJrue otrpe4eJreutrbrft 86r-
BoA, rITo c roqrrocrrro Ao ortrr{6ntr uBMeperrtrft Htr oAtrE uB ocrarnoB cBepxuoBbrx
He flBJr-Eercfl r[croqHr{nolr y-;nyueft cBepxBbrcoHoft aEeprur4. cne4yer oTMeTETr,
rrpr4 aToM, rITo rrr{ B oAr{oN{ LI3 uccJIeAoBaHrIBIx ocTaTHoB cBepxrloBr,Ix, HpoMe
IC 443, tryJrr,capa o6napynteuo He 6bulo.

Cnepxuonr,re i.r HoBr,re. Couacrro reoprr[ rellepaqtrrr HocMrrqecHtrx Jryqefr,
pa3Br{rofi e [/+9], trocrreAr{rre o6paaymcn Bo BpeMfl BcrrbrmeH cBepxEoBbrx u,
BO3MOir{HO, rrOBr,IX. cne4yer OEtrrAaTE,, qro Bo3rrtrHrtrtrfi trpfl sToM rroTon 1r-HBaH-
roB oco6eHrro BeJrrrn IIa HarraJIbHoft crap.krn pacmtrpe]rzfl o6oIosRr,r, HoIAa se-
JrrrHfirrJrorHocrb BeqecrBaEI{3"{yqeHI{.s. ItpoMe roro, B Jrr{reparype BLrcr(a3br-
Ba.rrocE, flpeAtroJroEreHue, qTo Bo BpeMfl BsprJBa cBepxrroBr,rx o6paayercr tryJlb-
cap c Oqel{b ltoporltEM trepIIoAOM, ItoTopblfi Molr{er 6r,rlr, uCro.IHtrnoM oseEb
)r{ecrHoro u3ryqeHr.rfi. Ilosrouy Ha6JIroAeHI{fl cBepxr{oBrJx trpeAcTaBJrrrroT oco-
6enno 6o.:rsmofi r{Hrepec, ft corrtauenrro, Mr,r r{MeeM BoaMoxtrrocrr, ua6nro4arr,,

-0,07+0, 0,06+0,

Be,[u.ttrua I Oruouresue
i6geHra lrSr[exr/ouu6-6l-o, ol I na61o!6,Ienra. le$r[exr/omu6-l rorona,
6 + o, t)f I Ha 01o I c.u-z.cen-r

<li,i-). tu,o | 2,3. 1s,,, I t x.t908-xt t.196t

{8,0.t0-rr I z,0.t0,rl vlil-tx.1969lt
(2.3. t0-ro | 2,0.l0,r l tx -xt t909

<s.6.10-rrl t.8.ro''l tszo

<4,r. tU_10 | 2,3.10',,

-0,2+1,5 -0,13 l4r,z,.rg-*

-3.0r I .5 | -2,00 | <s. to-,,

+3,8+2,3 | 11,0S

-0,4*t,1 | -0,24-1,2.1+1.6 I +0.8t

(2 ,5 .{o-tt 5. 1012

1 0-10 1011

pa6ota

'Io ffie
D

D

D

D
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SN

SN
SN
SN
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IID 71866

ir8 Ca:li

Cpegrrlre :rrra-
IIEIIH'I

-0,1*J.1 ,0

-3,6 
-l-::, z

,35 r
t0,53

-o '/to
-7,64

-l-0, 7t

-1,42
0,Bg t
10. /r1

1 ,1 .16rt
t ,5 . 1ots

1 ,3. t0te
L ,7 .1011

27. rV-V.1968
r6.rIr 1969

12-t7, VI 1969

II. i971

1972

r II.1969
I.196zr-IV. 1965

1964-{965
rrr.1969

Ilaanr
r\GC 38,11

NGC 1r1r

r\I 63

+5, t--l--z,0 I

-0.0ri+i.7 I

-0,::+0. azl

fi,f+f ,S I

-l ,5+ t,9 I

I

[25]
t25l
I25l
i Iae'r.

itit6orit
To ;xe

t25l
t4:.rl

+5,9+8,3
-t,7 +[,2 t50I

251

| 
-,,,,*0,

HaIt [paBIIJIo, JII'IIIIb ]ICIbIIIIHII B AaJIeI{[x IaJIaI{TI4Itilx, Ornragaetrbre uoTor{]d
?-IIBaTITOB B ATOT,I C.IIyqae oqeFrb r,raJl6r.

FIa ycrairocne rtpr,rMc*ofi actpo{uarasecxofi o6cepnaroplru AH cccp ua6-
JrroAaJracb o/iHa crlepxEoBafl B raJrarrrr4r{e M 63 n 1g77 r. r o4na rroBafl _
N Lyn s 79^72 r. l(.,r'l o6oux o6r,eltros rre uafi4euo crartrcrunecnrr BrraqEMbrx
IO'IOITOB. BEPXUTTC IPEAEJIbI OIIEPTOBbTAEJIEIIT{fIB BI{AE T-I{BAETOB C E > 2X
x 1012 ,6 coorBercrBerruo paBrrLr 70aL spal'cerc qna sld n lta os n 5.l0'a ,pr1in no^N LYn'

,Pesy.nrrarr,r ua6nrc4enrfi upree4eur,r n ra6;r. g (,rarr lrre naK rr pe3yJrr,rarbr
ua6nro4euu{_rp_ex cBepx,^o,brx,-ouy6;rnnona,rrr,re o izst). Arr og"ot rL cr"p"-
EoB'rx - sN lfruHnu 1968 r.- rrorrvue, a{$en,r: n2,si, iro, oo nr}re*r{ro aRro,poB' Tal{oe I]peRr,Iltre]Itre I{aA rfouorr ]reJTr,Br{ cqr{,rarr, crarficrfirrecnrl B]r€rqtr-
]\IbII,I.

Peurrerroncl(i'le I'IoroqlIItKiI aro o6tenrrt, no.r.opEre I,rclrycr{aror EJrertrpouar-
rrI'ITr{oe rrSJryyeHlre, no csoeri }rtecrl(ocTu BrrJrorlrylo rrpr4tvrErltalforqee x ,1,-r43.[vqe-
Hr{ro. rloxa 'rro roJr'no o{{u^g?^peHrrerroBcririx o6.oer,ror -'I{pa6"urriiiro,TyMarrrrocrr, c nyJrbcaponr NP 0532 - Molr{er cqflrarr,cr{ r{oroqHtrr{or1. y-w,iry-qelrrrfl B rtrr4por{oM Arrarra.a0i{e oneprraft r{BarrroB: ot 106 40 1011 aa. oAr,aito, ub_
cxo"rrbny n }tpa6onra4uofi .rylranr"roc?rr HaxoAr{rcr{ fly.rrbcap, rpyAiro roirop]rr6o roll, rITo oilpeAeJlfler r4cIrycHalr[{e y-rii]a]rroB: HaJruque fivJrE,oapa, [Jrrr carla
TyvIiliII{oCTL, I,IJILI TO u AJ yIOe.

Rcerc ttal,r;t 6r,r.rro Llavrrerrc qcrl,rpe peHTrerroBcrtrrx 1rcrorrrrr.rna. or oArioro
r.ra rrr.rx - Cyg X-3, rtan \/ine l.)arree nalru coo6rqrrror,, [gl, 6or,, oOrropyrnuilrorort ?-r{BarrroB roc.Tle B0III,IrrrrtI,( ]la,r{rrotr3..[t/rrennn 2.IX 1972 t. ocrirr,nrre
lleirrrel{oBcl{fic ucTotrHtrltl,r, B ToM qr4cJie u Cyg X-l, ue ilona3aJrr{ crarrlc1,],illec-nI{ Slraqlrr{oro IlolroHa. Fen'rrer'rorcnue uct'o.rirlrttn na6rroIaJluob I{ ApyrE},Iu
l,no_p1yll: Bce ar' le,vJrt,rar.r, ripoMe /{ar{rrrrrx na6.urogeuuii ei B u9.IX 1972 r. o6.sonra Cyr X-3, op".,1."irr*urr n ra6;r. g.

cl-trrurn r&.[&nr]; lrecirodt uror,liolr;r. Rcnr,rrro" .rr"ro o6,r,exton, fiBJr.rlro-nIlIxCfI RepOfITIILii\{u HarrArrAaTaN{[ ]l r{CToqHrdr{u lr_I43ryqeHug, Kart_TO: rryJl6_capbr, perrrrelloBcHue IIc'iorrEIIrHI{, ocTaTRI{ cBepxEoBlrx - cllJrbtro cHogqeE-
48

flpgp.trrorsrc I,I ]{oBLrc

trIar r rrrlouepcMerrnrno

BeJrr.r.rEHa
arfr[etra 6, o/o

+2,55

-0,0/r
-0,52
+0,59

-0,79

(4+1,6).
<1,8.10-e
(1j,7.1g-ro
(1,,{.10-to

(9,6 ' 1o-tt

2.'1012

I ,3. i011

t ,2. (otr
2,2.10rt

2,7 '1012

({,4. {Q-ro

<4!5.10-10

-0



IJerr.r'rrrrrit
r)rh(bcti ta

6, 9t,

-(),08+0,
F0 , 4e-l-1 ,02
_3,3.i,_5,0

+0,?5+0,

-3,1+1,6
-1 ,4 -J,:0,7

-"),3+2,2

Ta"6'ruqa-9

(t ,6.10-ro

(1 ,1.10-ro
(1 ,6.10-to
(0,9.1o-to
(1 ,7'10-ro

BDeus na6rrcn"rrrrr. I d,- 
naecnq, rog l' t *

I Er

Otxonre-

Cyg,X-t

Cpcprrlre
qerlIIrI

Cyg X-2

Cygl X-;)
(lyq X-4
Sco X-1
Leo X-t

Cpcgrrre arra-
rrerlmtr

HI{e D0-
$enr/olrn

fia
6/o

-0, {0
-l-0,48
--0,66
-i 0,27
_4,94

-t,56
-0,11*

0,0

-0 L0

-0,{5
-l 0,34

-0,39 t:h0,20

IX.1968 u VI.1909
rrr-Iv. t97t

xI.1S67-V.,1968
I X.1968-XI I.1

1970

1g7t
1972

[211]

[321
l22l
[35]

IIacr.
pa6ora

1'o r{e
D

,47 _O,4Ol

-1,4+2,0 I

0.0+r.4 I

-o,alz,o I

-0,2+r,3 |

l-1 ,0t3,8 |

2 ,0 . t0r2

2 ,0 . L0r2

2 ,0 .7012

6.10u
2.1012

r972

1972

1972
1I I-VI. 1969

xI.1967-\i.1968

IIacr.
pa6oTa
To rrte

))

I22l
I:tzl

,115*0,

Tpr,rpoBarro H rafla(rr{rrecnofi rrJrocnocrrr. Sror {anr, a ,ran}r{e ro o6crofire,,rL_
CTBO, qTO I4STYqEHUE T-HBAI{TOB C SHEPIUEfi IO8 AO, HAI{ UOHA3AJIII trOCJIEAEEE
][BMepeHtr.rr [51], trAer or oqeHr, y3r{ofr o6nacrn o"o"o rarairr*ecKoro oHn&-
lofle,tl""yJrrrpoBaJrI{ npoBeAeEue cHar{oB qepeB rara(rEqecHyro rrJrocHocrr,.D tozl rar\r}I uprrBoAr.rJrr4cb pesyJrbrarbr Ha6rroAeHufi (o 1970 r.) raraxru.re-crtofi nlocnocrrr B. py*aBe Jle6e4x trprraJra*rnsec*origiorrore r : 71f . Bt;trorroriaSarro, sro c 60rbtrroir creueurro AO0TOBeplrocTr{ pertrcrpEpyerc.fr rr0rony-HsryrreH[fl tr3 06Jracrr{ raJramruqecxoro aooaropa. orrraxo i.ra6rroae,i,,t" 1977 r. tre troI{aBaJrI{ rlorona T-r{BarrroB cBepxBrrcoxofi oneprun, qro rerryr ca-
1\{i,li\r r{cnirrosl{flo o6r,flcr{er{ue pesyJlbraron t0zo r. naH ,rr'yrurl{fl Bcero ra-
']]aH'luqecKoro AI'rcIia. B 4anr,nefiureM cHaEEpoBaHtrE rara6Tr{rrec*or-'i n.nocxocrns oSnacTr,r pyr{aBoB Jle6e4a, lldula. }taccuoreu r.r B rrarrpa,,re,rr, ,a arrrr{-I{errrp rlpo/loJl}I{a,Ilrrcr, BrrJlorb llo 1973 r. Pcsyrirtarr,r nce,t ua6nro4culir:l ,.pg-
BeAeHbr B Ta6Jr. {0. cne4yer _o{trferr{rb, qro Berr.rsrrua a{r}ex,ra or raJ-rariruscc-
HOri n.uocHocria rrpu 6 : +35", npr{BeAerrrirafl n ra6il. ro, }ra"*o"uno olrJruqaer-
crr or rrpi4Be4ennofi rraMr,r parree [52] nernquruw J,7o. Dro ceflaarro c !,e],i, rrroor60p cKalroB' upoBcA0rrnrrifi n0 rrero6)r, o,,r.rcarrrro,iy B rrpeAr,rAy[(er{ pa3/{e-
.ric' rrecitoJrbr(o orjrtrqaercrr or..or60pa, ripoBoArlRrrrerocfi parree. iani ,r"'rraornu
rroBoe sHa.,e,,Ee BeJruqlrrrbr cr]i$ex.ra_(2,9/6) orrmuaerc, o, rpe]Hrrcro (43%trrpuMelluo rr a crarlrcrr,rqecxyro ourlr6xy.

Bo ncex ocraJT.rrr,rx cJi);qa,rx (crofa ulr ]re Ei{Jrro{rrJlu pc,yJrr,Tarr,i, rroJty-rreFr[r{e IIpu citar]r4iloBaHlrr.r BAoJrfr raJlaxTlrqecnofi nnocnocrn ,rpr-r 6': (]i'r)
CTa'rIicTI'rseoHI'I SrIalII'It'{oIo IroToHa oT IaJIaXTIIsecnofi rtJrocriocTlr ue o6napyl
?I{er{c. Bo;iee 'roro, 66.nr,nrafl qa.crrr or}rr[exron r,rilrecr orprrqareJrrrrrnrft anax, xo_rrr crarr{crlrsecrrn oro'r (raHr rrcJrr,3fl crrrrarb ltocroBeprr6iu. B roi} xre ra6i. {0rrprrBe/Icirrlr pesyJrrlir,ilrr,r cHaHI4poBaHr.rr,i rananuaqecltoft trJtrocHocrtr, fioflyqeE_rrrrc B cnrr'rcounarcnofi odcepniropnn [53J, xoropr,r;;;";;;; nor{aBaJ, cra_
TIZ[CTIIIIECITIT BIIAqUMOTO I]OTO ITA.

Bcqtsnurli I Orr",rr,"r,ru.
II"19:1"''II?:,1 rofor,,,

<7.r.10_10 | 1,6.{0r,
<6,,3. i0_11| S,g.tOu
.(3,3.10-u | 5,1.10r,

<12.10_10 | 1,4.10,,
(1,i.{0-ro | 2,3.10,,

<11,2.10_rrI z,4.t}r
(t.9.10-ro | :,0.10r,

lI p u ll e q il rr !r c. ,[:rs o6serra Cyg X_, uo*Jrroqer{br (arrrrhre ia ti_g.IX 1t}TZ t.
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t 251

[ 251

l25l

Q: 35'zo'

Cpcgltue lnaue-
I{[I'I

+2,9 +t,L

+1,1 tl,6
L

(3,0.10-tt
(5,3. tO-rt

(9'1o-tr
/:4,6.L1-tz
(l ,5. to-tt

(1 ,{'16-to
(t ,3.10-to
(2,1.10-ir

2,4.,10t2
3,1.1gtz

5.1011

2 ,2. 10t2

2,8.1012

IIacr.
pa0ora
'l'o )nc

[53 ]
[53 I

0,i5r0,221

Mcroqlur111r 1/-fiBau.ror c Errcprr'reii L0" gtl. Eesyc;ronno, Hatr6o.Ilee ecrecrBerl-

Iloit rlplr rroI{cHax "rloIt&JIbI{l'rx I'IcroaIIIIlII{oB '}'-}'rBlyqeuur{ cBepxBlrcoItoft aHep-

rutr 6rrla 6sr uclnr,rrRa o6[apy]HrlTb IrBJryqeHI{e or rorI0{I{LIX Ircror{HtrItoB Y-
*nurrron c aHeprr{eii 108 ee. OnnaHo Ao uocJreA}Iero BlteMellpl ne 6r,rro cItoJIE,I{o-

rur6y4s ,ragexarrorr AaHHrJx o JroHaJIbHLIx r{crotlrlrrltax T-IIBaHToB DToit Srreprr{I{.
- -- 

Huog Ha6np11a.1rucr, rreTr,rpe Bepoflrrrr,rx r,rcroqul{Ha T-r{BaHrOB C 3He_pfl'reft

408 ea. Peay.nrrarr,r na6lrcAeiruft npegctarJleHbl B ra6t. ll. O6text, oSoana-
.rc,ur,rfi rronr r,u^ GRS 0515 + 01, AaJI AoBoJIbHo 6o.rrluroe orItJIoiIeHI{e or

dtoua, HaH 6y4et nona3al{o IIpIiIte, oroT o6cexT C 6onr,ruofi CretreHblo Bepoflr-

Ho6rr.r flBJIflercfl I4croquunoN{ 1r-rasJlyqeuufl CBepxBrICOHOfi 3]Ieplur,r. CIeAyeT,

oAHar{o, oTtrleTuTb, IITO IIpeBLIueIII{e CROpocTll crleTa HaA r[oHoM ]Ia6JIIoAaeTCff

,fr 1io""roruuv. 11* uo rrpfMoMy Bocxoll{Aelruro or Mecra Ha rle6ecuoft c{epe,
v*aBaHrroro aBropo1r [51r]. Ouru6Hr,r B orrpeAeJIeHI4I{ Itoop[r{Irar I{croqHr{r(oB 1r-

ir"ur"o" o o6rracti L08 ee trplIrlepHo roit ixe BeJII{qtrHbr. B arofi ?fie ra6Jlrrqe tro-

*uq"rro, AaHIITIS o5 o6uapyxreHi{Llx ro^Ila6JlloAetnsv 7977-7972 n. Bepo-Er-

Hbrx troTol(ax T-fiBaHrOB B coBBeBAIII'I }taCCraoueX, [olyaIeIIIIbIe IpI cItaIIHpo-

Barrr4t{ BAoJIb talaltTrlrlecxofi u,irocnocTIl co CRJIo}IeHtreN{ 6 : 62". Peayrltarr'r
lgTl r. ory6;rurtooanLr s [14]. B uanpan;neHr{r{, coorBercrBylonleNr BepoffrrroMy

ftoTpiiV y-I(BaIITOB, I{aN{LI fle 6r,r;nO naft4eug O66efiToB TII11a IIyJI6CapOB' peHT-

teHosgrirrx, palr,ro[3,ryqarcqrlx, uu{panpacuLIX r{JIIr [epeplellllbrx 3Be3A. fIOE'

Torlry ynON[flI{}Tsle I{OTOq}IuIII{ T-UBJlyqeuufl C elleprueft 10tz 36 tIeJIbSfi OTHeCTI{

It yit{e I{3BeCT}IbIN'I TI{Ira}I o61]eltToB.
BgeralaHrlIqecmtre o6renrrr. Orltl uaxogflTc.E oT IIac rra oqeul 6our'rnlrx

J)accToflI1tr.flX IlO cpaBHeIIurc c IalaItTnrIecHI',IMII' a III{}I{I{I'II{ npeAeJI IOTOI{a

srreprrru, noropr,rfi eq,e N,lolriHo o6HapyrruTb I[eroAoM peII{cTpaqI{II qepeul(oB-

c1rrx Bgtrbrrler{ or y-nBarrroB c ,tr"p"r"fr 1011-1012 16, paBeu 10-10-10-1t epex
;;;-r.cet*r. Iloarouy o6napyxrurb rra SeMrre rloron 'y-r{BaHroB taxofi aHep-

l-;0

2. jl .l0rz I tozu

2,0.tU12 | i9ZZ
3,5.16rr I IX.197t
1,9.1012[ tX.t,.tZi
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Sgr 1-1
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+16,0+4,5
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-t-3, 56

(4,8.10-rr
(5,1.to-u
(1 ,5. tO-rr
(1 ,9.10-ro

2,8.10-ro

1,2.1012
1,2.1012

6.1012
'J,8.111r2

2 ,7 .L0r2

I v-v . ,1973

IV'--V.1973
t\r--v.1973

r972

1972

[55]
[5s]
[55]

lIacL,.
pa0o'r'tr

To ;rre

GRS 0752+25
Gns 0801+25
Grts 1ar8+42
Cas 1-t
Cas 1-1
Cas 1-2
Cas 1-2

-2,2+1,2
J 3'1tt,z
-1,2t1,8
+4,8+l,B

+3,26+1,02
+0,79+1 ,76
f/+,05+l,3t

-1 ,83
f2,58
-0, 67

+2,7[
-l-3 , 19

f 0, zr5

+3,09

(i,1.10-r,'
(2,9.10-ro
(1 ,2.10-ro

I ,L . L1-to
9.10-11

(l ,2.10*ro
I ,5 . 10-u

1 ,9.1612
1 ,9.16t2
t ,8.1 012

2 ,3. 1012

2 ,2.1012
2,3.i012
2 ,2. 70Lx

1972
1972

1 973

197 [
r972-i 973

I97L
1972-1973

)
)}

)
D

)
))

)

Cpe4nue rro
BCOM, ItpOMe
Cas y-'l n Cas 1-,

+0,72+0, +1 .32+0.

rI4I{ oT B}IeIaJIaltTlrsecxolo o6r,enra N{o}HIro TOJILI{O B Tolr cJrvqae, ecil\r r{BJrvqe-
IrI{e B aroft o6racur aneprufi cpaB}rr{Mo (uo nopa4n)r BeJrr.{qr{r1br) c uoroilauu
B BuAr.rN{ofi r{Jrr{ perrrreHoBcnofi o6;racrn. fonopn }rnaqe, noAospeBaeMLrfi o6ce11T
AoJrlI{eE coAep}Harb 6onlruoe HorruqecrBo rracrrrr{ rrrconofi aueprun. O6rertla-
Nrr{ raHoro rErra fBJr.srorc.fr B rrepByro oqepeAb r{Ba3apr,r. o4naHo neo6xo4ulro
yuI4TEIBarb' rrro lra oqelrb 6ort,uurx paccro.Erlrrfrx Haqilrraer urparE, poJrb no-
rJrotqerlrte T-ItBaHToB Ba cqer nsalruogeficrBr{fl c (roroiraura onrr,rsecnoro A11a-
nasoHa [551.

Peayrsrarr,r Ha6ilroAeHuft usru r{BaaapoB, rrpoBeAerrurne n ItAo, npr{BeAe.
ril,r n ra6.rr. 12. O6paqaer ua ce6.g Brrr.{N{aHr{e rorl (ranr., qro B lrer{olroprJx c,11)r-
sa.Ex IIoilyqeHr,I AoBoJrbno 6o.nlruue troJIo]rirrreJrbrrrrre odl$enlr,r. Arraroru.rHr,ifi
peayJrr,rar lrafiAerr paHee.r{pJrarrAcnofi rpyunofi (rlrsr,rnoo [1131. pegy.rrLrarbl
orofi pa6ou,r ranlne trpeAcraBJreurr n 'ra6n. 12. cyunrapnr,rfi at[$ex, ,r.ll ,rorr4
nBasapoB cocraBr{Jr *l-3,0 + 7,00/n or Sorra xoclrrasecnux Jr}rysfi AJrrr ar{eprur4
5'1012 e6, Bce rrflrb HBaBapoB AaJrr{ troilon{r,rreJrr,nr,lft a$$exr. Dru na6rrro4irro
6rrnu nponeAerrtrr B 7964 r.

B 1968-1969 rr. rpynra arlepul(aHcltnx Susunon npoBeJra ua6.nro4enr.ra
:erJJpex r{BasapoB rlreroAor{ cHarrr{poBarrr.r.E trpr{ uoporoooft gHepr]{tr 2.701t ea
[25]. Bnour, BCe rrerrJpe rrBaBapa, r{an Dro nrngrro n-a ra6.,r. 12, gatry noJrox{rr-
te.nnrrr,rft o$$ent. B 4a.nr,nefirueM, o4Hano, naprrrua yc.rrolnur{Jracr,. I3r,uu no71-
po6no r.rccJreAoBarrr,r 6;nuanne n rrar{ nnaaaprr: 3C 278 l\2l uZC 48 t321. iIa6-
,[IoAeIIr{fI c xopoureft Toqllocrblo He troI{aBaJr],I cTarr,IcTr4qecr{u BrraqtrMoro troro-
r{a T-nBarrToB.

Tanulr o6paaou, nolta eqe Mbr Irc r{o}Iter{ otrpeAeJrelrrro roBopI{Tb, qro r{Ba-
3apr,r flBJrsrorc.s lrcrorrHrrnarrr{ y-.uyuefi cBepxBbrcoKux aneprlrft. tr4a aualuaa,
irpoBel{erllrofo B cJleAyrorqer{ pasAeJre, rro}nrro orleHtrrrr AocroBeprrocrr, SToI'o
BbrBoAa.

ceiifrepronc(r{e raJranTr{r(rr u Apyrue o6r,enrr,r. Borsuroii r{Erepec npeA-
craBJrfiJlo uByqelllre o6r,ertros muna Bl- Lac. OrcyrcrBr{e Jrrrrrr{fi, Crenenuofi
cner{Tp r4SJlyqelrrr.s, 6trcrpue r43MeIIe]r]{.fI 6"necxa orux o6.r,eKroB sacraBJrflror
trpeAnoJrarar6 rraJrr{que B rrl{x 6o.ur,moro rrllcJra qacrrrr{ nr,tcoHofi oueprErr.
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Itpo,ire co6creeuno BL Lac, HaNrr{ trccJleAoBaJrc-fl o6senT OJ 287 . Ctatuctu-
qecHr{ AocroBeprrofo 3HarreH[fl rroroHa or ETrrx o6:nenros He [oryqeHo. Peaynl-

,uru, ,roruparrrft ,prueAerrlr B ta6n. 13. TaHoft Hte peByJlbrar,6lrl troJIyIISII AJIfl

tsL l,ac aMepl{Halrcxofi'rpyuuofi {nauHor AJrfl eHeprllu ] 1011 ea' B tofi rxe

ra6nuue flpeAcraBJrellr,r AaHHbIe v' no cefifiepmoecttutt' aa"LablrLuqail' 3C 120'

NGC t2Z5 L NCC 1068. Iflr oAlro rr3N{epe'Iue Ee Aarlo crarl{crlrqecxtr sgaqrMo-

IO noTor(4.
Xor,s pa,ALLo?afla?,fiLtltiu yjr\e r{ccJleAoBa'Tlucfl pauee^ MHorI{N{rr aBTopal{tr

frodr.14), rruor, 6luur upoeeAe,br B reqe,lre L971-L972 rr. ua6nrogerrtrfl pa-

Anora.[ar{rr{*, " 
,urupocoir N{ 87. Ilorona 1-"nyueft or: aroft raJIaI{rI{Ittr o6uapy-

iirrnro uu" yAaJrocrr. Xorenocs 6r,r reu rle MeHee orMerl{rb, tITo Apyrue paAr{ora-

Jrar(rr{KI,I,-oco6entro 3C 371, B pfiAe uAuepentlfi trol{a3aJII{ I{OB6JILHo SHaqUTeJIr-

n6lfi nonorxl{,ro,nrusrfi a6r[eHr. O4rraHO CrarEcrlrrreol(a.fi AocroBepr{ocrb IIo'IIy-

qel{[rbrx P03;r16tutoB Ire Aaer BoSMO]ItIrOcrr{ yrBepE{Aarb, qro paAIlOra.IIaItTI{ItI{

fIB"rr,frroT0fl r{cTorrHtrKaNIU 1-;ryueft cBepxBbICoI{UX SIIepfI{fi .

Xors aaeru,u*onrpr*ri,ratb aoea1ur, i coonnerr,un ?a,Lanrnu,tt s I1AO All CCCP

He rra6,[roAaorr"u, ,ro*" ,ruoiar"t qenecoo6pa,lrbrlrr trpeAcraBrrrb peaynr,rattr na6-
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lr5l
Hacr.
pa0ora
To iric

+0, t4r0.2r-,1;.0,33-Fo.sl

.1IIo/IeIIriit 3Tr{x o6r,eHroB Apyt'i4}ILI aBroparrr{. Nlar.nurouepenreHrrLre BBeBAr,r
)raie Aarrno [56] pacclrarp[Brrrrcr, riafi o6iexrr,r, rra noropr,ri ,uoly.r reHeprrpo-
Jtil'rirc.s Hocri'rflqecHr,re-_ty1r4. -B uoc;re4nee Bper{a uorrr;rr,rracb r{a ary rcr{y etr\e
oArra trySJrrditaqufl [57J. Peaylb?arr,r rra6nrc4enrafi, nax Ero Br{/{r{o rr rubrr. B,
rror{a AaJrr4 Jrr.lrrrb Bepxurlft trpeAeJI AJrrr troTonoB T_.fiyseft,cnonnenun e&ll,arcnlu, rrccJre/IouaJrr{cb rpyuroft'oIrAi{ [17] cqe e lg62 r.lJ CIIIA n Cutltccrrl'ral{citoft o6cepBaroprrrr ranixe rrpoBoAr,rJrr,rcb arraJrorrrqFrrJe
IIa6iloAeHI4s [25), B uoc"ire4iree Bper{fl Br,rflcHr{Jroor], qro cfiorrJre}rrrrr ra.rraxrr{n
I\Ioryr 6i,rrr, lrcroqHunaur{ 4lr${vanoro peuTre}roBcnoro r,rBilyqeHr4fl. Mo}r{rro
IIO'rIaraTb, q'I() B N{e}ItIaJIaHTI4qeCItO}I npOCTpaHCTBe UNICIOTCfl eJreHTpOr.rbr BT,ICO-Iiou eHepruu. OAuaHo trotrLlTnl{ oSuapyrxnrb rroron l,-nBaHroll or c}torrJrerrr4ft
I'a"rIaKTrrn uol(a or(a3arrucb leBycneIrrHLIN{Lr. Bepxnlre'[pe/IeJrrr rroro6oB rrpeA-
OTfltsJI€IIbI S tA6N. 15.

1r. Hacrouroe pac.rrpeAerefir.re c$t{rerr.rou
I{ O0HOBIII{C BLIBOI{IJ,I

-\4a 
npe4r,r4yiqero paBAeJra Br{/{Ho, rrro }raxoureg oqerrL 6orrruroft Marepr{aJI

Ha6"IIioAelII4fi. B otlrx ycJloBrr.rlx Bainrro rtpaBrrJrbuo or{eur{Barr, BepoflTrrocrr,
c.rryqaftHoro ornJroHer{rrfl rrpr4 orrpeAeJrerrurr AocroBepHocru o6napy;;;;;il;
r{croqHr4noB. c erofi r{eJrbro 6r,ruo nocrpoeHo paclpeAeJreHrre arrrrlory4 s$sex-
ToB AJrtr paB,Ill4qHblx o66eRToB B orl{ocrrreJlbrlLlx eAITHTII{aX, a tri\reH}ro, oilpe-
/{0,[flJIOCb OTI.IO]IIEHITE ALIIIJII,ITYAbI AS{EXTA H OU}I6I{E I,I3I\{EPEHI4fi.

- I{a ptrc. B r.rao6pa}HeHa rr,rcrorparrMa pac[peAeJrerrrlrfl orr.rolreHr{fi 6/o, r4c6 - eenu.rr{}.oS&ey.a B yo, a o I crarucr[qbcna.fl oruu6na raaueperrlrii, upo_
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Puc. 8. -rIacrolgoc paclrpeAeJrelrl.Io lrcrJrrrqrrr.rbr E/c, noc'r'poeuuoe rro rr;r{cpour,rrrM rra ycra-
uotrrrc I(AO AH CCCP

n - 
atrrcJro u3MepeHrrrl

OtcrcAa cJreAyer: Bce orrrJror{eur{fl 6oJrr,rrre 12,7o tr{, ro rrpafiHefi Mepe,
qac'rL orlt,ItoHeIrlIIl 60,[t rtIe -12,7o cBrr/IereJIbcrByIoT o rraJrr4rlrlrrr B ql,rcJIe I{a6-
.TIIOAEIIIII,IX O6.T,EHT.OB I,ICI.O.IIII{ITOB T_JI.ysefi (n aror NIaTe]]IIaJI IIo BOIIIJIII AaIJI{I,I0
na6.rrro4eirul,i peurrerroBcuoro Ecrorrur,rxa Cyg X-3).

Ll ra6.n. 16 npnne;1eu cnr,rcon o6r,enron, peay.nsrarr,r Ha6flroAerrrrft noropr,rx
Arl.rtr{ 3rlaqcurae 6/o' > 2,1 .

Arraloruquoe pircfil]e/(eJleHlre 6r;t.no nocT poerro r{ tro Aaurrr,rl,r ar,repr{Harrcnoit
rllvrrll{ aBTopoB. ]l a'r'o lI B [ocJreAyrotr{ee pacflpeAeJrerrr,Ie He BnJrrorreFlr,r AaIr-
uhre ilo Ha6[roAe]rt,tflN{ rrepr{oArrqecnofi cocraBJr.rrrotr{efi l,Iar\rqerlr{fl lra-3a r{x He-
C ONOCTABIII,IOCTI'I.

Conoc'rau.neuue npI,Inofi faycca c DxcrrepurreuraJrr,lrrrrlrlll Anr{rrr,rMr{ npoBe-
/(erro roqrro rar{r4rr me o6paaonr, Han r,r c [arrrrbrr{r{ }tAO. I{arr er,r4no r,ra prlc. 9,
IIil tt0'ropoA{ Irllr{lleACIIbI IleByJI6rarbI rra6.nro4cnl{fi na CulrT coHr{arr0Hoft o6cepna-
l'oprrlr n CIIIA, xaparirep pacnpele"rreur,rs rarroii ine, r{an rr no /{flr.rrrrrru ItAO,
Ir BrJBol{Lr, ecrecrBerrrro, Te }r{e. Culrcort o6t,eltron, r{oropble c oflpeAe,]IeHHoft
crorrelrrio Bepo.flTHocTr{ trorJrr{ 6r,t c.rr,Irarr,cfl I,Icrorlr{r{nan{r,r 1r-,[yqefi cnepxnrr-
cortoii ar.rellrr,rr{, npeAcraBJlen n ra6t, 16.

tlro6sr cyAI4Tb o rorl, c xanor? crerrerroro lraAelrtrrocrr{ xfo?nHo crrl,rrarr, trprr-
BeAelrrrrJe B ra6il. 16 o6tenrrr r,rcrosul{Ra[,rra 1-;ryuefi, 6r,r;na oqerreHa Bepoflr-

Ta6.nnqa tG

flarrnrre I{AO AI{ CCCP [aHurtc Crrul,corrua]rcroft o0ce]l- ,[,arrnsre Epyrfix a]lropoB

| '"1,tru;'

t25l

[32]
l25l
[1J]
Ir5 l

I rrre-b,'d lparypa

lly;rr,cap CP tt33

llyrr,oap CP t't33
Itra:;np P l(S 1252
+i1
I'iurarltu.re cfiar
rrJIooH0crrr 6: lll1"20'
Grls 080r+25
Cas 1-t
Cas 1-2
Cas 1-t
GllS 0515 l 0t

PaTlr.roratart'rr,rrta
3C 371

fly;rr,cap NP 0532
SN I {nrrrintr
flylrr,cap i\Ir 0532
llyrrcap t\P 0o32

IiBir;rap 3C [47
Ilylrcap NP
0532

Ily.nrcap FIIr
1508
fIl'r6.n, aO
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Ilrc. !).'l'o )rio craMoc, rrro I{ rra plrc. 8, rr(} lrJrrl ltalrllLlx (llttt't'cotltlarrcxoii o6cepuatoplru

-u -J -z -/ 0 / 2 J + 6/6

Puc. 10. To llte cauoe, qro rr Ha pl4c. B, ,r1rr Bcgx nrlrcBrrrflxcfl B pacnoprrE{erlrirl AaIIlLrx

Eocrl, 'Jroro, qro Ha6JlroAerluoe r(oJrr4qecrBo o5t eHtos cJryrlafiHo lro)fier or(aBarb-
cfl B rrHrepBaJle 6/o' : 2,7 -- 2,7 . fiix pactrpeAeJleHu.E' uo,flyqeH]Ioro B pe-
ByJrbrare Ha6rroAeHufi n I{AO, sra Beporlltllocrb paBrra 4'10-3, AJrr pacrpe-
AeJIeHIrfl Cuutcouzancxoii o6cepBaropuu ('lpn ueuepenna) - 0,08.

Aua.,To rrlqnafl Bepo fl T]rocrE AJr g rla]rre pel{ll}i, AaBItrux orr Jrol{cHr{fl B rlllre p-
nale 2,7-3,3, pauua: AJIrr Aallrrr,Ix ltAO (rpli ueuepeuun) - 3,6'10-3, 1;na

fiflHrrrrrX CuutcounancHoft o6cepBaroprtrl (o4I-Io r.ranlepeuue) oxo;ro 30%. Be-
pofirHocrr, (c,ryqaftHoro [o.qBreH[tl)) ucrotrHuxa c 6/o' - 3,q (o6oext GRS
OStS+Ot - AarrEr,ro ItAO) paBHa 10-2, a c 6/o' : 1t,0 (NP 0532 - Aai:Ilrbre
Cunrconra ncnofi o6cepnatopwu) 1,5' t0-3.

tr4 uaxOueq, rro BCel,I ony6nUHOna]tllbllt B JIUTepaType [aHIIrIM COBMeCT]IO

c pe3yrrbraraMr4, troJIyqeHI.IbIilIrI s I(AO AH CCCP, 6rrro coctaBJrego pacllpe-
AeJrelrrre orrrortreHr4n 6/o. Ono BnJrroqr{Jlo s ce6fl 151 sesasuctrMoe EaMepeutre.
3:rO pacnpeAeJlelltre nOI(aBalIO IIa ptrC. 10. CroUa BOIuJITI tr3I!IepeHI{.8, trpoBeAerl-
Hrre rplrsasii OfiAH, up.uau4cHofi rpynnofi xt ApyruMI{,- Bcero 30 uamepe-

51ufi". ?I BrloBE, BlrAIro, sro eclru orpl{IlareJrbHafl BerBb xpuuoft laycca yAoBJrer-
BOptrTeJIbHO COTJIaCyeTCTI C ofiCtrepIIMeHTaJIbEbIMI{ Aa}IIIbIMU, TO B IIoJIoTIiETeJIb-
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rroili Borutr pacrrpeAe;lcllirrr rrerHo ,,,;orrro lla.rulrnle r,rB6bIT.Ra. Bepoatuoc'rl' oJry-
qaiisoro ornJrouerir,rfl pircrrpeAe.]Lor{r{fl or reoperurlecnoro (r. e. raycconoro)
lraBtra coot'ilercrBe:,:.ruo 2,11. L0-a 4rnurrreltBe"ra 6/o' : 2,1:-2,7; 1,4.10-s Sttn
itrr"r'epiarra 2,7 -- 3,3 rr 4.10-G 4rx r{r-rrellBa.rra > 3,3.

Taitnrt o6paao,,lr rlllr,r orcyrcirBrru r{croqur{noB roJlrrno rprr I{BMepeHr{rr r{or-
,rrl{ I{arb BrraqeHrIfl 6lo -> 2,1. IJa caMox{ AeJre rar(r4x raamepeunft oxaga.rrocb
19. O'rcro4a Mbr I\{o}neNI yBeperrrro Bar{Jrroql{Tl, .rro 66Jrr,mafl qacrb trptrBeAelr-
rirrx B ra6n. 16 uaueperurft cBr.rlereirbcrByer o Harusr,ru noroltoB ,y-r(Bar.rroB.

tr4s paccrrorpeHr,rr{ ra6.rr. {6 BrrAHo, qro ABa'rraua o6r,eHToB r\,ro?r{Ho yBepeu-
l{o ctrr,rrarb ucroslrlrrtarflr '1l-",ry.reii cBepxBr,rconoft eneprr.ru - aro nyJrr]ca]lbl
l,I I{cror{rrl{Kr,r 1,-r4a"TryqeHng s o6rac'ru 108 oo.I{polre.Toro, cyqecrByer rpynla
uc'foslluKoll, Ire oroiltAecrBJlel{irblx c Itartr{Nr-JII,I6o o6r,enroM,- ero ucroqulrlttr
Cas 1-1 n Cas 1-2. I4a or.lrx An\/x uc'roqirr{Hor} nan6onee yBepeu}ro a$$exr uo-
"1tiqr{Jro.E Il rrarrpaBJlerrr.u{ Ha Cas 1-1..

C,ue71yer orn{eri.rrr,, qro s.ra6,[. 16 ue uplrne4enrr (r ocrroB]rolf I{B-Ba orcv,f-
et'Bafl coorBercrByroxlefo Hplrrepr{g rraAe}i{Hocrr{) pesy.rrrarr,r, rroJryqeurr;le
Ill.]u rra6Jrro/IeHrrlr rrel]uo/\trrrecxofi cocraBrarcqefi ?-uBryqeHrlfi or tryJrbcapoB.

NIenee yBepeHlro rrolnrlo rorJopr{rb o roi\r, rITO paAr.roraJrar(TtrRrurB.Tr.flrorcrl
uc:r'orrHtaxal,rlr 1-nyuefr. ]J 'ra6;r. 16 loulu peayJrbrarr,r uantepenraft AByx paAr{o-
ra.'Ianrrrr(: Cyg A n3C371. Tanme Heynepeurro Molnuo roBopr{rb r.r o r{Baaapax
I{il( o6 o6textax, rlaJryqamqlrx T-.rryqr,r cBepxBr,rcoxoft eneprrau. B .rucne se-
portlrLrx ncroqrrr{KoB /{Ba nnaaapa:3C 147 u PI{S 1252 + 1l .

Perrrreuoscnue ucroqurlnr4 rre BorlJrr,r n ra6il. 16, o4nano, naH ynre coo6-
qa.[oct pa[ee, o6t enT Cyg X-3 rro]nuo yBepenuo crrurarb ucrosuunoM ,lr-r,raJry-

\Ierrurr cBepxBbrcomolt oileprnu. Ia.rrsuefiruufi nporpecc T-acrpouolrur,r cBepx-
Br;rcotr{x eReprr.rfi, [o-BtrAr,{NroMy, 6yger cBrraarr c [pr{N{erreuueu nonoft ail[apa-
Typl{, ItoTopafi IIoSBoJtrrT oTAeJII'Irfb T-I{BaTITLI OT IpOTOIIOB L,I Tet{ Ca]\{HIr{ Cy-
tr\e0 T B e IIIIo I1O B bIC IltT L { y}] C'I B II'f e JI b II o C T }, rn a,lte p e rrlr ii.

A.er:opr,t cqltTalor cr]or,rM Ao.,1ror{ IlrlpaBr,ITIr I4crtpeul{roio tlpl BHareJrbuocrr
A. B. CenepHoMy rr H. B. CTeurenno Ba rroclroflHrrvro rroAAeplfiKSr 14 ulrrepec
rt pa6orc. Anropr,r rilnlie 6,uaro4apat IJ. B. llenrox aa 6o"urmoft o6r,enr npo-
ilc,uanuoin pa6oT sr uo o6pa6or(e Marepr{a,rra.
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AnAI{EMVtfl HAYI{ CCCP

II3BECTI'I'I IiPLINICI{Olf ,\CTPOq]IIllII IIIICHOII OE CIEPB ATOPIIII

Tou LIll, t9?5 r.

O XAPAKTEPE 1-I{SJIY{EHIIfl
PEHTIEHOBCHOI'O UCTOTIHUI(A Cyg X-3 U OE:bEI(TA Cas y-tr

B AHEPIETUTIECI(OM IIIAIIASOHE 1012 ao

E. il. Ooulrr, B,M. B:ranuur.rpcxnii, IO. U. Hcrrnop, A. A. Crenasrr

13 1972-1973 rr. 6srnrr rrpol(orrir{orrr,r rra6.uroqorrrr <-16T,cxron Cas y-l u Cyg X-ll B sHcp-
lonrqecnoM Arrauilllorro 101' oc na pcruorparopo qepolrr{oBoltlrx B0rrr,rtrrclt lrrl{por(rrx arMoc-
tlropnrrx lr'rtrnt ii. Ilo4rlcplrtTlcrra lepcrronrroctr, ro1'olta ?-I{RarrroB or rrccJrellycMrrx o6r,eltror,
13 Tloxa6pc 1972 r. 3aporJrcirl)rrponarro BoBpac'faflr'ro rrorolia T,r3Jlyqcnr,rfl r) EarrpaBJrorrr{r.{ rra
Cas 1-1, no1'opoo rrl)(u(oJrlr{aJroci, rro 6o.uce }rocrr{a. Irloc.rre4onaurrrr, rrl)oBeAerrnr,rc AJrfi
Cvg X-3 o yrrorolr rroJ)uoAa, aaii4eruroro B porllrcflorlcnor'r rIBryqcHl,lr,t, I{aJlI rroJro}r{lrlrcJrr,-

rrr,ri.i pcayrrr,r'iu'. B Mttrictrrrvlrc BcJrllrrrra rrol'or{a parna -t6,3 + 1,9%. flpn pacc'rolrrur
l(o Cyg X-l 10 /i/rc 3To coorllororRyer cpo/\rrorI)r sncproBI'r/{cJrenr,no 1035 epa.ceq..

ON VAItIABLE (lllAII;\CTER OIr TIIII GAI,IX{A-RAY EX{ISS1ON Ol' CYG X-3
ANI) CAS 1,-1 IN ENIIIIGYI IlANGl, 1012 E\/, by V. P. ltomin., B. M. Vlad,imirslcy,
Yu. I. ]trashpor, A. A. Stepanian.- Durirrg 1972-1573 an observation of objects Cas 1-{
anrl Cyg X-jl in tlic el)orgy rogion 1012 ov was corrtinuecl by rneans of the ground-bascd at-
rnosphcr:ic Cerctrl<ov tclrriiquo. 'Ihc con{innatiorr oI the variability oI thesr: gatntna-ray
soru'oos rvas obtained. Irr Dccornbcr 1972 tlte incLoaso ol. cmissiorr flux rvas cletected in the
rlilt,ction <>1 (Jas 1-1. 'Ilrc tlrrlation oI this irrcroasc lyns not more than a rlonth. A sctrrcli
Io.r' poliod oI Cyg X-3r rvhiclr rvas fouudod in X-rays, gavo an a{Iirmativc rosulL. Thc max!
mttrn valuo of flu.x is f 6,3()/s + f ,g9/n. The avolago oI this flux colrespoirtls to an omis-
siorr of t03r'crg.s-l, il tlrc distanr)c Lo tho Cyg X-3 is 10 kpc.

trIa ycrairorHe l{pr,mrcrioft acrpot}lrralrarecr{ofi o6cepna'ropurl AFI CCCP n;rs
perr,IcTpaq[{rI qeperrrtoBcr{r{x Bcrrr,rJrrert tLrrrl)ortr,rx aTrroc([epHr,rx .]rI,rBrrcii s 7971-
1"972 m. 6r'urn o6rra1)yTrieHLI ucir,uecrtr,r 1ro1]orra ?-rl3.uyqerrr{fl B flanl)arJrerrulr r{a
petlrreHoBcItI{fi I,Io'roqur{rt Cyg X-3 [1] u r; coBBeBArrr{ Itaccuoue.s B o6racrrl
c fioop/(rlr{ar&r\rr{a .: th 11rn t 6',,,6: 62" +10'[2]. Suepreruqecnufinopor
ycrarroBrtr.r A.rrrr 1, rtBar{ron 6r,r;r paBcrr 2.1.0L2 aa. B [3] cAe,rraE BbrBoA o rrepeMerr-
Hoc'rl4 r4c'r'otrrrrrnoB T-riBalrlroB cBepxB],rcoHoft Duepu.{u. lloqTlr oAHoBpeMerrHo
lrorirJr4,rlocr, coo6q,eirr'rc, r1o/ITBeprrtAalotr{ee SToT BbrBoA. i4arrrepetrra, npoRoAu-
MIJe rpyuloii arrepr.rnarlcltl{,\ r,rcc.rreAoBareJrcit Crrr,rrcour,raricnofi o6cepBaro]luu
AJIrr tryJrrcaila NP 0532, uortaail.Tu,I, tlro .repca 60 IIHeii fiocJre (BBeBAorprrcerrr{fl))
(spiri-rr.p) r)roro o5'beli'ra rra6nro/{ao'rcrr BoBl)acrarrr,re rrorona T-(BarrroB, rrpo-
IloJtr{alolqeecn uprr6;ur,rarl'rcilbrro 60 4ncii [/1 1. Annaparvpa, r{oTopafr rrclloJrl-
BollaJracL B alrl,Ix I{BAiol)errr,rflx, ilrrairorr,IrrTra yilonffl]ryroit. l1o4o6ru)re BoBpacra-
rrr,Irr noror{a T-r(Barlrog arT'ollbr [41 perucrpr,rpoBaJrlr 1.pr.r paBa Ba rrepr.ro/I 1969-
1972 t. tr4lrlr 5r,r.rr ot{cue rI )r[titcr{r lro3pacl'aurrr rroror{a T-nBairroB A.rr.s cyr\{rn;r
'r1)ex Ilr;rl[e,rlerlrrr)tx r{rrrei)Ba.]roR rra \.poBHe i)o.

]l I{AO B reprloA 1972-L973 rr. c IIeJrLro ;la.rrueiiurero r,rcoleAonarrr4rr xa-
pariTepa I,I3,rIVqeIIllfl ll O6jlaCrI,I CReIlxBr,lCOr{r,rx t)trellrr4r;6r,r.nr,r npO4OJritter{T,I
Ha6iIroAeHr.E o6r,err'r'oB Cyg X-3 r,r Cas T-1. ]Jllea5r161n1u otlr-x rra6.rrroAcrrr{r4
cIIoBa troA'rBep?riAerra rrcl]etleHrrocrb Hc'torrnlrnoB ]-uBJI)rt1g11l,1tT, a Iro Ha6JII0-
JIeHl{sr{ Cyg X-3 ilo.ir1rqs11;, l{airrrb]e o xapa(repe ero rr3Jryaregrrfi.
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1. Peayurrarnr na6moneuuii peurreHoBcnoro rrcroqrrrr(a Cyi; K-3

B uocrte4nee BpeMfl peHrrerroBcnlrft r.rcroquun Cyg X-3 npunrreraer n ce6e
rrpr4craJrr,Hoe BHurrarrr{e I{ccJreAoBareneft. flpexrAe Bcero 3To cB,{3al{o c rl)lr,
tlro ero IrBryseHue oHaBaJrocb s snrcoxofi creuerru [epe]reHrrr,lrr. B ceur116pe
7972 r.6r,uru orueqeHbr r\,rorqHbre Bcnrrrurxrr B paAr.roAuanaBorre [5]. CseruMocrr,
o6r,enra B rrepr{oA paAr4oBctrJrecra orleHrrBaercfl B 1035 epe.cet-r.

,II,ela.ur,rrrre I{ccJIeAoBarrtrfl, trpoBeAerIubre R perrrreHoBClto}r AuarraBol{e,
o6rrapvixlr.nrl nepuoA]rqecRyro cocraB.rrrrrotrl\'10 rroroHa c neprroAoN{, paBrrr,t}r
0,199667 l_ 0,000011r, r,r trroi\r€rrrolr i\,rrrur{u),nra.l.D. 2441508,99+0,01 [6]. lIo-
rrbtrr{r,r o6rrairyarnrb repr,roAlrqecr{yro cocraBJrrrotrt),ro B /Ip)rrr,rx o6.ritictgx alerr-
Tpolrarllr.rrHolo crrenTpa roria yRenqalrrcb lcrexorr .ilr,rurb B uHdrpaxpacrrofi
o6nacrlr.

Ipylna coBercnrrx {lrsraHon Nlocxoncxoro r'Iu}r{enepuo-{uauuecroro rnr-
crlrryra, npoBo,qr.rBruaa na6"[ro4errrrfl T-riRarrroB r] o6racrr.r 106 ae, coo6ulac'r'
o6 o6napyxierrr{rr rroror(a LraryqeHtaf rra ]'l)oRrre 3o n ]ralpaBJreHrlra ua o6rt-Llr
Cyg X-3 [7]. 3ru r{Br{eperrrrfr npoBoAr,r.rrrrcrr c rrorrorr(bro ucriporofi Ha}repr,r, yc1'a-
uosrennofi na 6arnor.re, notopr,trt 6r,ur sanl'uqeu 12.X 1972 r, ,(uar'parrrra
rraflpaBJierrrrocrr{ r&Itofo rr.rra Aererirop.)g i(oBoJrbrro BeJr}rr{a (1r-11), rroarorry
aBropalII{ [7] rrr,uur, rrpeAnoJrarae't)cn cBtrar, o6napyirieurroro rrororra c I]er11're-
rroBcr{}rivr }rcrorrrrr{rto}r Cvg X-3,

3a 1973 r. rra perrrcrparo])c arel)orr{oucrirr\ Bonrrrrrcri lrr{porinx arruoc(rcp-
ur,tx ;tunsefi u I{AO 6r,t.rrs 1ilon.4rlrro (i7 cFia}ullloBaHuir (n 11172 t. nx 6r,r,,to
trpoBeAeHo 26). .lIa6rrcEerrur{ 1973 t'. Be"Trrrcr;, HaH r.r parree, r{a AuJ:r }reaaBncrr-
I,ir,rx ceI{f(I{fIX 1rg1n119nI{r{ N{ero/iorr cr{arrrrl)oBtrnr,rr. 11pr,r STolr IrccJre4yervil;rr?
o6'senr RrraqaJle rrpoxoAr{Jr noire Bperr,rfl nepuort cexrlr,rr{, a Barelr.repcs 12 nLuH-
rroJre Bpeur{a ntopoft cefir{r{rr, Tanofi },rc1'o;1 rra6;rro71cnnrl noaso.nr{c'r 6oree or[-
Sen:urnuo Br;IflIlJIflTL Te cr{alrr{poBarrrrfl, u rioropbrx lrl)I{cyrcrnYICT rvlereoodl-
rleHri,r. Ilpr,ruenrrn cuoco6 or6opa cnalroB. o noropor\r uo71po6no narrr4carro
n [B], narru AJI.E Aa"rrLr{eiiruero a}raJr}raa 6r,r,-ro oro6parro 18 crraFroB 1972 r. w 36
cnaHoB 1973 r.

ltan yirte roropr,r.rrocl , s 1972 r. n liAO 6r,rir aaperlrcrprlponari Bcrrrleclr
nolonA r,rrlJr\/qeHI,Ifl ou o6r,crt:ra Cyg X-3. B cnnar,r c err.{rr necr rra6lnrlarelrrri,rll
r\{arei)uaJr 1972-1973 rr. rpoaHarr.TBr{poBrlrr c ronrir.r Bpe}rufl nejlcn{eHHocr'}r
rrorofia'y-rrBar{roB, ,I]ln ororo 6r,rnu noclpoerrr,r E&ciforrrLie pacnpe/\e,rreHrrrr or-
Holrerrrrfl al{[Jrr{ryAbl a$r[ertta It ourn6ne rrsrrepe]rlrrr Alo, t<ulopoe 6ur,rio nair-
lelIo B HairiAoll cHaI:Ie. ]l IBl ,roHaaaIIo, lITo B c.llyIIae oTCyTC'j'RIItt tiii6.uro4aelro-
ro rroror{a T-r{BaHToB BeJrr,r.lrl{a Alo :r,ogturrflel'cfl c 6o.rr,ruoi.i cilcrrerir;ro rorrrlo-
crrr lrol)r'raiiLrrorry pacnpe/{c.rreHl{ro co cpeAirru l}Haqerrr,ren,t 0 l,r cpe,4iiet{BaIl):r-
rrlarecrrr4rr orriJioHerrueu L. Ila puc. 7 npeAcral,[crr],r lli.lclrpeAereiiil,<r BeJluqrr-
rrrn AJI-E ueirrofi u n:ropofr cenquii )rcrarroBlir,r. Lln;iortnci,i rlrnlreii rT{rrlccorrbl
raYCCOB0rtlre 1{pr1Brile, rroTopr,re Hop}rrrpoBariln IIo nnorqaArr l]acrr pe/iciierir,rs.
I(ari roporiro BrrAno ull pr{c. l, gtn nepnor,i cer{rlprr.r ycraHolrr{u ,.ril6,riroAar.'r'c.g

Barrerr:r0e clrcrqerrl{e cpeArlero B}raqe}Il{fl olrlorrierl}rfl Alo g cl'oporrv rfoJioilitr-
TeJrrrrrrJ\ arrir,rrrrryA. Cornacno pacqeralr cpcArrec Blrarrcurre I/o'panlu, l-0,31i+
1-0,77, a cpe4uenBalpar[qec]roe ornJrolreiTr.re )Toro otrrourerrifr t,2B + 0,31.

,I[nn n'ropoit cenrlr{r,r ycraHoBnrr pacilpe4ei]eEr{e B rrpe,r(eJrax orun6ort IrBMepc-
III{fl CllIl}IeTpl'IqI{O OTIIOCI{TeJILUO 0.

Tariul,r o6paaolr, Iro?r{Ho Bar(rlosurb: nepBarl cer{qr{fl ycrarroBlt}r, no-BlrII{-
Mor\{y, geirc'i'-ente;r.Lrro per}rcrpl{pyer IratrpaB.rlenrlr,rfi iloro}t 1r-IiBaHToB, Ro ll'r'o-
pofi ;rte ccnqrru orr rro Rar{rrM-To [prrcuHailr He Ha6JrroAaerc.rl O uosnro]nuoir
ilprrrrr,rFre orcyrcllBlirr lra6,uro4aelrolo nororia no ntopor'r ceI{III4rlt 6y71cr cltaaaHo
HIITIiE.

/[a.uee, rroJrbB.),rrcr rerr, rrro R l)Lr]ltrerroucnoi,i o6;r itc'rII .rijrrl Cyg X-3 o6ua-
pv,frierr ur,rcoitoctaSnnr,rri'iii neprroA rro'foria r]aJr\rqeIIrIfl, NIri npoueJlrl aHa,ItIrB
rra6,rlo4are.nbrrT,rx /larrlrr,rx 1972-1973 rr. c yqerolr o'toro o6crr)rre,[bcrBa.
B rta;ril{olr cHarre 6r,rna onpel(e.rrerra riraaa rrepr,roAa n }r.)r\rerTT rrpoxorr{IeHv.fl wc-
cJrc4verroro o6'r,exta rrcpeB rrore B!)crrrrfl il0'reri1'opa, No'ropafl ga'rent 6rrna Ira-
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L,lr.;,I. 
Pacrrpegenenre aMrrrrr{ryl\Lr a$tber{ra gra nepnor:i (a)

AZ n/d i

I

r,r Bropofi (6) cexqrift ycra-

zl/o - OTttoruCrllre aMnJrrlT)'Ebr a0$Cnrtr ri Cpe[rrcriRa]tpaTrJrrcor(lry OlriJroleH]i(!, n - ulrc:ro-CO6nrnii n
BaIIiirrrroM lruTepBaJre aMrrirrrryA erf$erirou

Hecerra c coorBercrByroqefi ar{trirr,1.ry/Ioi,it a{$enla Ha pr,rc. 2. 3a rrynen.yli) ({)a-
By 6r,ur trprrrrflr t{lrrrulryaf troroxa B perrmeuoBcr(o]r fleptroAe. ,{nuna,Beprr,r-
r{aJr},rrofi ltt4:ur4tt Ha pr,rc. 2 coorsercrByer arrrrJrr.rrvAe a$6enTa, I(aK BuArio IrB
rpa{trHa, pactrpeAeJreHr4e D{{eKroB no reprroly flo,'ryrrn.rlo('b }lepaBHouel)-
rILtNL eTo ffBplJrocl' cJreAcrBrreM r(paTrrocTrr r.rccJre,qyetroro [e]lr,roAa cyTr(aNr rr pe-
SyiILTaTotr{ 1'olo, r11g IIa6JIIoAeHufl }raqlrrraJrl{Clr nitl{}repllo B (,Arro }I To H(e rJpe-
rIfi cVToii. I1pr.r pacclrorpclrnrr purc. 2 rlo?rir{o raHiiie BatuertrlTL, qro ts oHpccr-
Ilocrrr rfas 0,300 ]- 0,025 u 0,900 -l_ 0,025 r,ri\reercrr ripeo6.TraAarrr{e roJroiri}r-
TcJrbrrr,rx a1\rn,rrrrr)ryI. tI'ro6r,r 6o.nec Tleta.rrrrrro paccNlorperb aro, nccr, nepnoA 6rr.rr
paa6lrr Jta 20 lrrrrepnaJroR c llJrr{1'c.rrLlrocrl,ro r(air{Aoro no 0,Oit irepuo4a (4nn
cpaBIIeHfi.rI yria?rierr, arro Rpel,rfl npoxo;,iiAerrufl o6.r,cnra rrel)cB lro.rre BpeHr,rfl
[ereriropa - 0,0.3 u0prroAa). 3aTeir Bce ail{rrJrr,rryl{br s$r}erirorr, BxoAnqrrx
R oArlrr I,I Tor Trie [rrrreptsaJr ipaa, 6r,r.ru.r Epocyrnrr,tpoBa]rbr c yrrerox{ trx tsrrara
r.r cTaTll0Tr,rlrecnoro IOCa. PeSyJrbTa.it 1'arroro pa36ncHr,rfl r,r ilocJreAyroqelo c.vrr-
hrrn)oBalrrrfl rroHa3arr ria pr.rc. 3. B rrrrrepnaJrax oaB 0,300 -f 0,025 rn 0,900 1
+ 0,025 uoflBI{JInIcb Blrecrarr,rcrllrrecrilre orn"rolrerrllrr B cropoiry rroJio}r{rlreJrl-
HuIx Bl{aqelrufi Ha ypoBr{e 3,5 o. Artn,rrtlvAr,r o'rrtrorrcrrrrrli paBrr}n -l-6,7 _l-1,9
11 6,0 '|2.096 cootnetcrrlellllo, Oqerrrta r)epo.flrrroclru c.[-vqai,irroro orriJiorrl]rrr.rrr
IIil lrrpolrrre 3,5o'n 2 ue 17 r{r{TepBa,[ou, ]i rroropl,rx 6rr;rr,r c/(c.trarrbr u3t\reperrrrfr,
Aae'i' itorl{truuy 1,5.10-5. Auarotr,r.irrr,Lrli auaJirrB, rrpoBeA€)Iiltr)ri,i 4rn BTopoli
tloltlllti.I \-CTa}IOBI(II7 rie [aJI CTaTtr{CTilqeCI(],I SIIaqLItlOrO p€3}jrbT&Til.

A:[oniiro IIpeAtroJIo]rir{Tb, qTo pei}},.I{r]T.rT, rro.rr\irrerrrrrrrfi rra uepnoir celrqtrr,r
)/CTAIIOBITI4, IIE ECTb CJIEACT]]I,IE trEP14,O/IIIqIIOCTI,I IlOTOIiA I,I3"T[:)/qEIi],Ifl, A C.IEACTBI4E
Ila6JrloAatcrbrloit ceJrexqrlr{, T. e, 6r,r,r oflrdrl r{JIr{ IrccnoJllrto npoAoJt}i{r,rrerrrr-
rIIJx rlcllJrecHoll I4BJryselrl{fl, noropr,re r{a6.rtloAaJrrrct) r} o/lrrI,I Ir re }He l{IrrepBa.rrbl
(rae replro4a (0,300 + 0,025 lr 0,900:l- 0,25). tlro6r,r rrcrr.rrK)rrr,rrL Bro npeArro-
.rroineTrr{e, }{r{ rrpoAe.rraJrr{ cJreAyrotr{rir,i ana;rr,re. Becr, nepnoA Ha6Jiroi{eHuul972-
1973 rr. 6r,r.n paa6rat Ira I,IrIrepBa.rrT,T nl)errelrr{, rrarx4r,rri r{B }rorop}rx paBerr oA-
rlorty JryHtIoMy I,IecflII)r, B ttarrrAol,r rar(olr r{HrepBaJre 6r,llll coc.rnrarrbr cl)cA-
IIsfl a]urrJIrl'r1r4a o$Sexra I or Rccx BorxeArfi]rx ryAa cr{arrcB Ii otrHollrcHile (pt
gpei\,reur{ Ha6.irroAeHua B r{rrrepBaJrax 6a3 0,300 _l- 0,025 ir,r 0,900 + 0,025
x o6qeuy Bpeil{e}Iu rIa6JIIoAe}ILrfl o6r,enra B rcqeHr.(e Aarl}lcrro Nrecgqa. }3 pe-
syilr,Tare 6ura nar?4erra BaBucprl,rocrb cpeArrcfi auntr,rTy4rr ir{$en'ra or orrrocr,r-
rc.rlLlroro Bperferrr{ ira6"ulo4enlrfi B B6rAe.ireHrrr,rx r,rtrl'cpRa.rrax r[ae. I-Ia_pr,rc. 4
orrIer.III,IBo BI,riiHa ItoppeJlflqufl luelriAy l{ccJrcAyer\rritrr.r le.rrr4rrr.rrrallra ,4 n gr7,
a I,rMerrllo, c pocT0r,t lleJII4qI{rIIJ q7 rra6:rrO;laercrr yBeJrtrrrerrrre cpelrieft atr{r.rr}r-
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P vc. 2, 3anr.l cr ltoct'r, a l\rr.rr I,t ryI.LI slpQe xta
ot r[ar:t;r

A ul'nlirr'rr]'/la s(t(rctirlt, tp .$aea

48 f

ry/{br a{{efira A. Tarrafl Bar(orrorfepflocrrr ucltJlloqaer rrpeAnoJro[teHl{e o lltr6-

JrroAaTeJrrrrofi Cenexqnll, A uoOtOl.ly AeJIaeTCfl BbIBoA: B HatrpaBJIeIIIII{ pellrre-
rroBCI{oro IICToqIIIdI{a Cyg X-3 uepBafl CgHIII{;I ycTaIIoBItI{ pelucrpllpoBa;[a 11o-

TOlt T-HBaITTOB, ItOrOpblfi nocur uepllloAflnecl{uft xapaHTep'

,r[aree HaMr4 6r,rJr nocTpoeH Bpet{eHr16fr xoA cltopocTI{ cqeTa rex cHaI{oB,

I(Jrrr noropr,rx r4ooJreAyeyr,# o6r,eirr rra6JrroAa.rrcfl B r{I{repBalax _Saa 0,300 +
+ O,OZ5 , O,gOO + O,OZS (pnc. 5). tr4a paccuotpeEl{fl apeuenn6ro xoAa clto-
pocrl'r crrera N{oiEtIIo Saltrlosl{Tl,' aITO I{N{eIOTC',I BOSpacrallufl cHopocru crlera

11;ra o6eux (taa C qoC'i'aroql{o aISTI1I{N{I,I IpaHI{L(al\[I'I. flpo4o.irxrureJlbuoor[' Bpe-

rIeI-rI4 BoSpacraul4-s B o6oux cJryr{afl\ paBIIa B nuu', trro coorBercrByer BI)eaIel1lI

trpoxoll{Aellufl ToqeiluoIo IIcToqlII4na qepeB rloJIe BpeIrI'Ifl AeTeI{Topon' flo'lro;rie-
HlIfl qenTpoll BospacTal{I{f coBIIaAaIOT c HaIIpaBiIeHI{e}I Ha peutrerroncrtl',rfi

]{CTOAIHI,II{ CYg X-3.
Bce onlrcarrrrbre o5eparlrar{ 6r,rJrr{ upoAeJralrbl c AaTIHsIMIII BTopotr oeItI{I4I'r

ycraHoBItIr, u 6r,r,u rroJrYqeH pe3yJrLrar' B Itoropol\{ arp$-eHr ne o6uapyrnen'
]V[o,,*,,o 11peAIIoJIo}I(I4Tb' tITo 3To flBJIfleTcfl cJIeAcTBueu 6o.rrr,trtoIo paSJtIIqI,Ifl

B orleprerr4qegltllx troporax o6ellx cerrquft ycraHoBItI{, Bo Bropofr CSIUII{II oH

n 1,5 paaa BLIIre.
Tairur'r o6paaorr, IlecNlorpfl IIa ro, rlro Bo rlropofi 0eHIII{I{ vcraHoBltu l(rSeri'r

or CVg X-3 Iie Ha6JIIoAaercfI, BoBpac'Irall1,1e cr1opocrtr cqera n uepnoft ceI{qE}I

yc,rarroBrtrlr I4 ee Ilepl{oAilIecKtre u3l\tel{eEtrf trpeAcTaBJIgIOrCrI peaJILHbIt{u.

2. Peaylrrarbr ua6nro4enufi

1r-rlcroqHura cas 1-l
l;3 1972-1973 rr., xax yilte IoBopl4,rlocb, 6uJIu rpoAoJI;rteHLI IIa6.riIOAeIlI{fI

fipe[fio.lraIaeI[OIO I{C'toqIItrKa T-IIBaIITOB CaS 1-t_ C HoopAIIlIaTaIlu oL':
,.i {ir11,u -:l:6nr u 6 : 61'50'. B o6rqeft c.no}ilrrocrr{ 6t,uro upoeeAeuo, RH,IIIoqafl

na6;rxiiqetri,tn 197 I r., 54 cnauupoBallI,IrI atoro o6teHra. floc.lre o16opa cttillloB
r\feroAotu, Itoltopr,rfi oflltcalr s [8], n Aa1LuefiilI4ft anarrlts BoluJlo 39 cnarirapo-

R AIJI,Ifi.
l-[a ocrclsanltta 6oiIee o6ruuprroro NIarepI{aJIa 1971-1973 II. 6butr,t yloq-

rreHr,r KoollAr{rlarr{ o6.i,ert,ra Cas 1-1 . llpnuoc Bocxo}I{AeIIrre oI{aBaJrocb IlaBIIIjlnr
thl6rn j_ lt,,r, qro rre nport{Bopeqr{r rIllcALIAyU,r{NI onpeAeJIcIIrLsM.

,il,eltrtrr,nr,g)t arraJrtrB i\{areprraJra, KaI{ r4 llarlee, 6lr.n ua'rar c IlaccN[orI]eI:[I'Irr
qacrorgoro pagfipeAeJIegl,Ifl orHoluegl{fl AlO, Itoropoe ilpcllcraBJ]e}ro IIa

plrc.6.34ecr, ir{e rra aroi\r pr4cyrrr{c IIonaBa]Ia rayccolJCtttrfl IipI{BatI' rlop['rI'Ipo-

tl11nafl no [Jrorqai(tr r{CcJregyeMoro pacflpel[eJlel{Iffl. 0paulttlnaR rIoJIyrJeIIHoc

plCnpeAeJIeI{IIS tseJILIaIuIIrI C ItpI4-BOfi Hop}IaJILIIOIo ilaonpeAeJIeHI{f , MO,tliIIo

BaMCTtrTL rrerroltop5rft lrs6i,rroH e$r!enra c rro.rJo]Itl'l:reJlI>]thlN{II 
,arlrrJrrlll'yAilrI]{
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B pafioHe AByx craHAallTl{brx 01'-
n.'roHeHr,rfi. tlrc6r,r y6egr,rrr,cn,
rrBJrfrercfl J1I{ Dror ua6urort orlr-

{exrou cnyualinrrlr peB)/irr,ra.t,ox{
II,IIII CJIeACTIITIeM peaJILHOIO fIOTO-
na T-HBaHTor, 6r;t [ocrpoer{ Bl)e-
nieuu6fi xoA citopocrn crrera A.Tr.rr
cyr{t{bl Tex cna}rcB, B lio.IopLre
IlxoAflT','uorrr111r,z4r{ o{senron
6oree 1,Bo (pnc. 7). LIa paccnror-
ileHi{fl rperrenH6ro \o[a cJre4\rer,
uTo BoSpacTarrue cnopocTr4 cqeTa
r{^\{eer peSnrre rpaHflqbr pr ero
rlerrrp coBrraAaer c noo pAr,rrraran{rr
o6r,exta Cas 1-1. flpo;1o.rrixure"nr,-
Ilocrb BOBpaCTaIIIrlfl Ilalliia 12 u,uru,
Tto CoBIIaAaer C O?ItllAaerrort upO-
ACJIIT{IITeJILHOCTbTO AJIfl TOtIeqHOro
I,IcrosHur{a 1,-ltllalrroB. C.1e4ora-
reJrr,Ho, raa6brtosnr,re a{{exrH
ax{nJrr.rTyA B pacnpeAeirerrr4tr BeJrI{-
q-frHbl A I o, tro-BlrAru\{otvry, B ocrroB-
rroll cBfl3al{br c p0&JrbIrr,IM I4cTO!t-
III4I{OII U3 IyrleI{I,I'I.

Pr.rc, 5. .B polrcnu6ii -\oA cr{opocrrr cqera ,(rri oyrr_ Lalee, 6r,ua [peArrp[Htrra
Mrlr or(anoll, BxoAlrql{x 1r r'rurepBaJr r}aa 0,3 u 0,9 tro[6;THa IrccJIeAoBarr, xapa*Tei]
iV {)yMMilprroe qr{cJro olcr{croB ail ItByxMrrHyrrlblit ulr- [BIytIeHI{fl. ,(nA efOfO 6frf.;f,n Uaft_
retrBirll BpcMerrr, o - lrDflrroe Bocxoffitrcrrlre 

AeHbr cpeArrl{e BHaqeHI4,E alltrJltr_
ry4r,r o$SeHroB B Ka,:r{AoM Jrysuol\r

Mcorqe A,rE treproiqa lra6.urc4euuft t97l-1973 rr. r BareM trocrpoeH trx Bpe-
ueurr6ir xoA (pfic. B). Momuo BaMerr{rb, rrro B rrenoropbre lrecaqrr na6-
Jlr04aeT0rr cyqeoraerrr{oe BospacTarrrre aMtrJlrrTy4r,r a{{enra. B uacrnocru,
rarir{e co6srrns upor{Boru.rru u cerlrx6pe r,r onrfl6pe 197 1r. u r 4eHa6pe 1972 t.
r{a r/DoBrre 2,1o,2,6o u 3,5o' coorBercrBe}I}Io. OrIeEKa tsepoflTl{ocrr cnyuafi-
rroro Bollpacrarrrrfl s 3 ua 12 nperrennrrx r{rrrepBaJIax, B Horopbrx 6r,rltr c4ena-
rlt,r l{3Mn{)oHtrfl, /{aer BelruquHy 3.10-3, r, e. lranoe co6r,rrue MaJroBepo.rrrno H cBtr-
Jle'rr,.rrbcl'ByeT o nelleNrerrHor{ noronc T-lt]lilr.rroB ot o6nenra Cas 1-1 .

Sannro.rerrne

Peerouupyn [pur]eAer{Hrile peayJrlrarr,I }I oqeul(tr [o r\,Iareplraily 1971-
t97ll rr. 4rn cl6t,cnron Cas 1-1 u Cyg X-13, rronu'ro c yBepeulrocrblo cAerrarb cJre-

A)rrcique Br,rBoAbr. R airepreursecHol{ Ar{auaBor're l0t2 e6 Ha6JrroAalorc.E BctrJrec-
Hu i,-uBryqeuun. ,I(;in o6benraCasy-l oflr.r, uo-BI4AuMoNIy, rrpo4oJl)fiarorcfl rre
6c.uce Mecflqa. 1[otori 1,-fiBarrro]l 01' penrrerroBonoro ]rcrosHulta Cyg X-3

-Z -/,2 t -4+ 0 44 l2 2 fl/e

Pue. 6. Pacupegenenue cpeguefi aMrrJrraryAbr aS$enta rieprofi r,r rropofi cexqrrft ycra-
,EOBHI,I

A/o - o'lHoureufie cpeArrcii aMrrJrrnryAbr o60enta fi cpeAHeriBaAparrrrlecRoMy orl{roHeHflro, ,r - rlficro
co6srurfi B sanalruoM lrrrrepBaJre arrrrlrrrryg s6$exros
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Prrc. B. Bpelrcnn6ii xoA cpe/lrr,rx aMrurrrryA o{{exron
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cperrrnn aMrrJrtrry4a er!$cnra 3a ryrrrEtri Mcclrl l 

- Bllenrfl

c 6olrmofi cretreur,ro AocroBepuocrr{ rrocrrr ileplroAuqecHlrfi xapaxrep. cpeA-
nrafi uoron y-nB€r.rroB or ororo o6r,enra uplr6;ruaureJrbr{o paBerr Z.-l}-tt *roo*'x
Xcttrz.ceq-t. Ec;ur nprlrflrL, qro paccroflrrr,re AoCygX-3.rop"4r,a l0 rcnc, roaro coorBercrByer OlreproBr,rAeJrerrurc -2. 7035 epa. cerc,-r . cyrqecrneuur,rlr
B arEx EsMepeHr4.frx frBJrflercfr erqe ro, uro a{{exr or cyg X-3 ynepeuuo ua6_
JlroAaerc.fl ylHe ABa roAa noAp.sg, n 7972-1973 rr. A aro 4enaer ero 4ansueft-mre ua6nroAerrr{.8 BecbM a trepcneHrr,rBHrrrr{u.

B eaxrroqeHr{e aBropr,r 6.naro4apar A. B. cenepnoro lr I-I. B. cremenro
3a EX HerrBMerrlryio rroAAepmKy Drtctrepr{Nferrra, a raH]He II. B. Benrox ca ee
6onnmyro troMoq,b n o6pa6otrre rrarepr{aJra.
Arrpers 7974 r.

Jlrrcparypa
B_. M. vladimirsky, A. A. st.eparziatt., v.p.Fom.irz. l3th Internat. conf. on cosmicIlays, v. 1. Dcrver, 1973, p. 456.
l. !rStepaniarz, B. M. .Vla.dintirskll, V.P: Fomin. Nature, phys. Sci.,4,g7Z,ZB,g,40.
D.^M. Bta0u.ttu,1tcnu,ti, A. A. Cmenatmtr,, B. If . @osturt. Acrpou. ,*., i978, lt0; N-5,
449.
C..G. Fazio, H. F. Helm,ken, E. O'Mongain, T. C. Weekes. Astrophys. J., 1972, l7b,
L117.
F. W. Petersor. NaLulc. 1973,242, 173.
C. R. Cortizares, .[. E. McCtintock, C. W. Ctork, W. tI . G. Lewin,II . W. Schuoplter,
G; F. ,Sprott. Natnre, Phys. Sci. , lg7\, Z4l , ZB.
4, M. _^f a,tt,n.ep, B. I.^_^!!L"1"*9c-Vepntuo-t:,_ A. B. Itypovnun., E. _?1. JIyanoc,IO. T. Iopxun. Ilr,rcr,ua ]I{OT(D, 7978, 

'lB, 
Zl7.

A. A.^Cmenarnrt, B. M. Bta1uarupcnufi, iO. It[. Hewnop, B. II. (Dontun. Hacr. rox,crp. 29.

3 Man. ltpr,rMcnoit oSceplaroplrlr, r. b3

L.

,

4.

5.
6.

7.

8.

Il

/,17/a , /JZZa.
I

/l7Ja.

65



AItAAEIVIIIfI IlAvli CCCP

I,l3BECTI{fl }i-PbIMCI{O1I ACTPOOI{3I.,1[IECHOIT OECEPBATOPI{I{

Tou LIII, 1975 r.

O PABJIIIIII4I{ I\BCOJIIOTHI,IX SHAtIEfII{fr
HANPfl}KEHHOCTII MATHI,{T}IOTO IIOJTfl B TEHTT COJIHEITII-bIX

fIflTEH, OIPEIEJIflEMbIX IIO CIIEHTPAJIbHT]IM J1I4HI4,{M

HETITPAJII,HOIO BAHAfI{.fI tr4 }I{EJIEBi\

lt. [m. I'yceiiuon

fIO tr{inttpneaqLroIIrrbfi\I cneliTpoI]pal{NIaM lIBMepe}ILl IIaIIprlilioIlIlo(llil illarrlItTIILrx 11o-

'n1;ft II n relu.I pa:lflr.rqllJx coJrnelllrbrx rr-HTerr. Cpanurararorc-fl BHarIoHII,l .II, onpe4encultlte

rro Jrnrrurrr\rFe I 1,6302,5, V I 16285,2 rr\r I L6256,9 A. Ilai,i71crro, lrro :]llarlorrufl 17, noly'ictt-
Ebre rro JrtlrrlrrrM Barral(r.rg, B cpeAiicr( ra 200 ac 6oJtr,ttlc, qerr tlo JIllrlllit,I{cJreBa.

ON T}JE DIFFERIINCE OF THI' X,IAGNETICFIELD STIiJi}iGTII IN TFIE SUN'
SPOT UX,IBRAE DETERX,IINED FIlOI,I NEUiIBAL VANADIUl\'I .'\ND IRON SITEC'

TRAL LINES, by Jl[. l. Eusegnou.- Thel magnctio fielil stlength,t/ rvore mcasuretl itr

a few sunspots using polarizationl spectrograms. The values of f1 determined from l,he spec-

tral lincs of Fe I 16302.5, y I?\6285.2 anct I6256.9A are compaled. The magnetic f iclcl

iletcrm.inerl lrora the vanadiurn lines rvere lound to be strongerby 200gs than these lront
thc iron lirrc.

tr{cc,lreTlonaur{e rorrnofi crpyHTypbr l[arr.rr{TIroro rroJrrr coJ'Illeqrlbl,-i rIflTeH

flBJr.rrercfl oAHr{rlr uB anryaJrE,rrbrx BorrpocoB coB}leMel{Hoit reJrrro{rasttrtlr. Eqe
B 11oHqe 50-x roAos BrrepBr,re Cenepirrnr [1] 6r,r.ro y6e4urenr,no roItaBallo, .rro
B TeHII COJTHeqHbIX [.fiTeH MalIlI{TIIOe IIOile BeCLMa HeOA}IOpOAHO II I{MeeT TOI{-

rryro crpynrypy. BlocleAcrBtrIr Broft trpo6reMe 6r,uro rocBqtqeuo oqeub ItI{oro
pa6or, rralplrr\{ep t2-191. IIo noupoc o nefir.(suHe paaflliquft irarlptril{eur{ocrl(
ruarlrlrTlroro rroJltl B paBr[,rx TollHo0TpyltTypr.Ir,rx SJJex{e}ITaI l'C}rrI IIs1'Ha ilOHa

Ao rrogqa He peueu. 3ro n ocnour{oM cBrraaHo c 6orlurulil{ rpyAlrocrrrl\Iu rro'rly-

.qerrr{fl }rareptrana uadJrroAen[ft c 4ocrarotrno BblcoIII4DI rlpocrpaIIcrBeII]I6IM pa3-
pelrreuueM, rro noropox{y rlrox{rro 6rr;no 6r,r r{BMeprITb lratrpririel'Illocrb tIariIIlT-
HOrO ITOJIfl B OTAeJIbIIEIX TOEIITOC'fpyItTypHbIx aJIeMeHTaX ToIIII [tITeH.

tr4cuo.nnaonatrrre cncr(Tparrbrrbrx Jrrrrrmh c paBrl4suofi u1'l3slsrreJrbrlocrr'Io
H TeN,Ineparype tIBJItIercfI OAIIu1\I lI3 Ctroco60B I,ISyqeEI{fl roHlioli Crpyltr)rpbl
r{arHr{Trroro troJrfl B T0II}I coJIHeqHI;Ix Ir.fITeH, B [pI,IHqIlre oIIo' Bo3]lIo]HIIo?

rroBBSJrI4IT B r(aHofi-To I\Iepe paBAeJrr4Tb (rop.aque) u (xoJIoAr{LTeD sJIeMerrrbl B IrflI'-
Eax rI otrpeAelltrb I{x tpllauuecrure ilapal{erllrl Aa;(e R Tcx Clyqaflx, I(orAa
trpocTpalrcrBelrHoe pa3pemeHr{e IreBr,rcoHoe.- 

B i201 v 121,1 uiupnnteunocrrr nrarHlrrlrr,lx uoJreii fI s reur trflreri 6LIJII4

otrpeAeJrelrbr no JrI{Hr{flM AByx rr{nou: ilepB[ift - .[r{Hurr lrefiTpaJrr,rroro }I{eJIeBa

c Brrrconr{Mr{ rrorerrqtraJraMrr BoB6y}riAeHr4fl }Itr}riuero ypoBHrr rI Bropoft - Jrr{IrI{I{

C IIaJrr;rMI4 IIOTeHqr4aJIaMII BOB6yE(AeHI[fl HefiTpaJILHbIX aTo]\[OB ,rIeIHO I{OEII8ye-
Mr,rx DJreMerrroB. JIr{Hr{r{ }neJreaa l{rrrer{cl{Bubr B ctrenTpe $otoc$eplr r4I IroJryre-
Er{ rr cJrerna ocJra6eBaror B ctrexTpe reur{ rrtrrer{. Jlrtsulr Jrerno lrorrl{3yeh{r,Ix
oJleMelrroB o6r,rsuo oseub cJra6br r{Jrr{ troJrrrocrblo orcyrcrBylor B cner(rpe $oro-
c{epn ll rroJryrerrrl rrflTHa, Ho BuasureJrr,Eo ycI{Jrr{BaIorc-FI B cneltrpe re}II(
(n ganr,uefiureM Mbr ux HaBoBeM ((rrucro rel{eBbrlvltr)).
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,I{:ra nayueuur MarI{I{TIIutx uoleft r rer:rr,r rrrre}r, rra6rro4er.rur,rx B 1g,}7 r.
Ha 6ameIIHoM coJllle{Iror,r r.eJlecnone (ECT) ftpr,rucmort acr:po{lranuecxofi o6-
9ep-B119l4plr ,-t?0] Hairu 6stru ncnomsosnrrui Jrr.rr{r,rrr V I i6285,2, 1u62g6,5,
Sc I 1,6306,0, Ti I 1,6312,2 wFe I1,6302,5 A. cpaoueurre Harllrr?r{eunocreft uar-
I{I,r?Hr,rx uo,nefi }/ nonaaano, qro Re.rluarrrrlrJ H no r-u:awnnr raua4un rr rr,rrarra
ua 200-300 ec, a no Sc I 1,6306,0 A ua 500-600 ac npenu**ro, o"ar.uus fI uo
Jtr[ilx]A ]'e I ],6302,5 A. Paeflr,rqr4e Brraqe]ruft I no,Tr4]rr{flM BaHaAr{fl I{ TuraHa
B cpaBEerruwc II no Jl.ttlrurv. lI{cJteBa o6rncuntocrj retr,.rro n lrau6oJlee xoJroA_
I{Dlx SIIOMeIITaX B TeI{II, [-O-]lI4n-IL\IOlIJr, IIOJIe l{t{eeT nar,rSOnruryrc HarrpflTl{e[-
r{ocrs. Tan rtart rri,rrnrfl Sc I 1,6306,0 A e cnentlle re}rrr ilqreu c;rra6"e, u6u 5rpn-
Salrrlhle JIrrHtrIr BaHaA],Ir{, lurarla lI }Tieireaa, cJIrItilltoh{ 6onr,uloe paBJII{y[e Be-
JrErrrrH 11 a cpanneHr{r4r c;llrnraeii lie I },6302,5 A qacrr,r.rrro 6lr,,ro trp}rtrucago
crrnbiroMy paaJrtrqrlm rny6un o6paaonanrlfl Drtrx tnyvft..

Jlulluu IlaHaAIrfl ?'"6285,2 u fu6296,5 A r uaruuruolr rroJre rronaar,rBaror aHo-
rraJrsHr,rfi a{tfertr Seeuarra. ,(nn 6o,uee roqHoro onpeAeJreHr{s If n reMrrr;rx yB-
Jra-\ Te{rrr [trr0Ir u oqel{Itr4 soaMolxHoff oulr6xz rrpld r{BMepetrl,Ilt t{afHI{TI{oIo
paclqerrJlorrI{s Iro JITIIIII.EM co cJro;I(Er,Ur c{drexrolr Seeruana 6r,r.no xteraTeJrr,Eo
I{CrroJILSOBaTb JIUITUIO_^BaIIaAIlfl C trpOCTbIlI TpI{rUIeTI{bIn{ paCqetrJIerrl{et\[.

C aroi'r r{cJlbro n 7972 r. Ha MaJrorlr 6amennolr coruesHoM reJrecnotre (MBCT)
Itpr,rucxoii acrpo{ruslruecnofi o6cepeatoprrr{ HaMrr 6rrrz nonyucr{br rroJr.spu3a-
qrrorrEbre creHrporpaMMrrr urrreE r o6.rracrlr AJrr{rr BoJrH If6256-6307 A-, r71e
r{Merorcfl ABe irtrurrr{ Ba}raAr{fi c trpocrr,r}r rpr.rtrJreroM SeeMaua. It co;xanenuro,
no Jrryrul v I 1,6258,6 A c oqenr 6orr,rur.ru Margr{rHbrM pacqer.regueu (gfuf; :: 132'10-10 c-z) rra[repeHrle 6onr,rulrx rlrarHrrrur,rx uo;nefi Ba.rpyAHef{o reM,qro ee AJI[rI{HoBo.rII{oBafl o-HoMtrorreHra cr{.rrbT.ro 6neu4r,rpyerofi c tru]F^nefi Ti I
?"6258,7 A, notopaa Ii rorly irie ycr,rJrr,rBaercrr B cnenrpe rerrrr rrflrHa. Hau6o;ree
nprro4noi.i trBrrflercn Jruulrn V i i,6256,9 A c glr!: 65. l}*ro crwz. Ota uunus
Bx-qqTT B ToT ilte r{y.nLTI{lr.IIe't Ni 19, sTo u Apyrue lrvtrrtril Ba]IaAr{fi, uo noTopbrM
s..[20] I{sMepfl.IIocL Nrarrtrlrlloe uo.re. Oua upeanr,ruaftuo c.ua6a n cuexrpe {bro-
cSeprr Co.nnqa (ee ortulrnarerrrrrar{ rurrpzua W* : Z n,A t221) n uoJrvrerru tr.Er-
Ha E sHaqr.rreJrr,rro ycl,r.urrBaercfl B ctrer{rpe rerrr{ trflTerr (poytau4oncr{afl r{HTeH_
crrBuocrr, B crer{rpe rrflrrra I* - lt [23]). JIuuus V I 1,6256,g A r,or.rrie Aocrarorr-no cn.rLrra B ctreHrpe li-aeeag [24].

Tleo6xoqulro ori\rerr,r'r1,, qro.,rrIEr{r4 BaHaAr,rfl orHoc.rrrcrr r I r II rer\rrleDa-
ryprr6rM rr;raccaNr, a.Trr.r_Hfl.s Fe i 1,6302,5 A - x v rraccy [23]. Bce rro yur-
Sr,rBaer I{a ro, ur:o nr,r6parur6le iIr{Hr4I{ BauaAu.fi, BepoflTlro, o ocrrorootn o6pa-
sVIOTCfl B XOJTO,{rr}{X (remuux) aJler{eHrax renr rr.flTerr Epr4r{epHo Ha o4rrrra6o-
rr,rx-rny6unax. I1o-nr,r4r4MoMy, MolnHo upeAtroJrararr (xam ero 6rrro cAeJrarro
n [20]), ur:o n o6pasoBar{rre JrrrH}rr,r }fieJreaa Fe I l, 6802,5'A ocuopuofi nxua4 nuo-
cnT trBflyqeHIre cfiJlonrlroro rer{Horo Soua, xorr Ee r{cxJrroqerr Her{orophrfi urna4
rr_3"rry{elrl4fl Halt eqe 6o.ree 'reuul,Ix yBJroB, TaH tr cBerJrr;rx roqen B Terru fiflTerr.
Vulttrtnag poy.[arlAoBcrrre I{}ITer.rcrrBrrocrr{ 

'ntt:rtnft Ba}IaArrfi Lr }I{eJreBa, rrcno;rr,-
syeMbrx 3Aecb, rra ocrroBarrr,rr,r pesyJrr,Taron pa6ori,r Marr.ura [25] ntoxrno rpy_
6o cuurats, cro Rce arrr Jrlrrrr,rr,r o6paaymrca trplllrepHo r{a oA}r}ranorurr ary'6r-
IIAX B TEII}I IIflTEH.

Vcnosus rr rual€pr{&Jr na6;nro4erurfi onucanrr n t2tl. 34ecr, noporno orMe-
TI{r'{ cJreAyrorqee. flo,rrnlluaarl}Iollrrble cnenrporpaMl{bl TSEI{ [rlrerr 11oilyqegbl
rrllE xopourux ycJroBrrflx naSlro4erurn (rta.rccrno r.rao6palneuuft xoporuee, Apo-
il{aEr{e 3-4'). IJpu na6nroAeHrrflx rrelleA ueJrbio crrex-rporpaSu ycrauanJruBa-
"IIacIr orlTtrrlecrtafi IraCaAHa uB IIJracrlIHtl n ]uln rr rloJrspu3aqnouuofi rto3atrH4.
flo.urpIaeaquoErILIe ctrexTporpar{rrijr cocrorrr rra MrroroqrlcJreurrr,r\ uo.nocox (nru-
1)[r{a (a}nAofi nonocxz coorBercrByer 3" na rroBepxHocrr co.nnqa) c qepeAyro-
n1efica BBauMIIo-oprorotraJrrEofi uonnpr,iaaqlreft. 3r'n rroJToclir4 pacrroJrolficrrbr
IIoqrII Bn.]ror]ryrc Apyr HApyrytrotrepefi /{lrcrepcrrtr. o6parnan nr.ruefinax 4nc-repcufl ctreHrpol.pasa r o6nacrlr f6300 A n uerneproM rrop.rrArie 4u{paxqnon-
Hoi,i peruetna D - 0,354 Alnn.
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1. Feaylr,rarr,r r'rsnrePenufi

Berra.rr,rna Hatrpfl]HerrHocrr{ }rarHr{rrroro rroJI.s II s reru rl.rlreH orrpeAeirtl-

Jracb tro BIIByaJIbT{brrI l{sMepeHl{fl\l Ha ]\{I{HpoCKone 1\'Itr{P-12 oTI.IoClIreJIbt{olo

cMeqel{I4fl O'-HO}IIOI{eHT IIa coceAflI{x IIoJIOCHaX CleHTpOlpaI{}I c BSaI',IrlHO-Opro-

roHaJrblrofi uoJr.spr4lSalIueft. Tax Eie r(ax r,r s [20], I{3N{epeIIIr.rI }Iarlrl{rHoro pac-

q,enJreHr{.s scex runuft ro Ha}r{Ar,L\r ARyM coceAHI{II noJIOCHaM npoBoAtrJIlICb

n.flTr, pa3 r{ Br,rquc1fl;1ggb CpeAHr{e ap,usger1rqec611e BHaqeH]Ifl Al,g, a tr3 HI{\ -
EatrpfffieEHocTl{ MarIlUrIlOrO n}rrfl H.

Srunerrng Hanpfl)I{eH}IocTII MaIHI'IrHoIo rloJrfl -Il, oupegenel'IHble tro Teope-

Tr qecHr.IM BHaqeHI{flM {aHropa Jlauge g Ailfl' IlaBJIuqHbIx JII'IHlIfi trol'Iloqenl{fl,
cpaBrIIIBalorcfl Ha pI,Ic:1. lIo ocu* troop4llrrat orJIo]IteHIi BefluslrHb] Id, nafr-

ASI{HI;IS trO OTASJIsH.sIII JIIIHIISN{ IIOIJ]OIqSIIIIR. ,(,rUrrrrt BOJIH JII{HIIfi ynaaaurt

ra COOTBeTCTByIotrII4x OCflx. B JIeBolI BepxHeII y1."rly Ha I{a}I{AOI\1 pIICyIIHe flolta-

BaHr,r BeJruqI4HLI cpeAIIeap1r{Meruqecnl,Ix o1nu6oH IISl{epeHI'Ift }1, XOrop^t're c]1tr-

Barrbr C onu6rtaug I{aBeAeI.ILIfl HI{rLI }I3N{epI{reJIbHoro upu6opa MUP-12 lla Ce-

peAIrHy o-ItoMrolreHr.- 
lle" puc. 11 a cile[yeT, sro B€ruquHil II , otrpeAeJl-eHllbre coIJIaCIIO re0llerll-

qec*ur,r BHaqeHr{flr{ 6u*ropou Jlau4e gr, ,,o iluirurr V I ]"625ii,9 A ua - 50 ac

6olr,lne, qet\[ ro Jrr{rrr{r{ y I},,6285,2 A. Bep-onruo, 3ro cB.flBaHo C retr{, q:rO,[ep-

Bafl JIr{HI{f .aBJIfeTCfi IIpocTbIl\{ TpIItrJIeToII 3eenrana 1I Ir3}IepeIIl'If IIo }Ieta OoJlee

TOuITLI, SeM UO erOpOfi il!1r1114, IIOHaSI{BaIOqefi aHOlIaIbHOe I{aIHI'ITIIOe pa0tqe-

rrJrerrue. ,,.71,
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Puc. 7,6 u a trortaeblBalor, qro rlo ur,r6parlur,rrr Jrtrr{rrflM BaHaAL{rI IrBMepeII-
HAfI }IANPfl}I{EHI{OCTI, }IAI}IIITHOTO IIOIIfl. H B TEHI{ tr'ITEII B CPEAHEM UA 20O_
300 ec [l]eBbrrrraer BHaqer{rrfl 11, oupege.neHrrr,re rro Jrrrrrr{r{ *aru'ro 16g02,b A.

2. o noanrolrrHbrx rrcToqHr,l*ax cr,rcreMarr,rtrec*rrx o,ru6ox
IIpent4e qer[ uuTeptrperl,IpoBarb ynaBaH]rr{e peByJrbrarr,r, neo6xo4llro pac-

CMOTpeTb OCIIOBIILIe IICTOqIIHITI'I BOBMOII{HbIX C}ICTettaTI{qeCHI{X OUU6Ori nplf
rlSNIepeHl4l'r MalHIrrHoro pacqerrJlerruflil:z'uuft trorJrotrIerrr{st L?r,u r{ B6rqrrc,ireHr{r,r
anaqeulrfi Hatrpsixerruocrr{ Maruu,rrroro non.s 1I.

Ouenlr4uo, q?o [ptI BliqlrcJlerrr{rr a[a.rerlrafi II ncro\ilultoM or{crer{arl{sec-
nrax olura6on lroryr 6srrb nero.ruocrr.r rr Buaqerrr{rx Saxropoa JIauqe s- larra"._
Ho, rlro reoperuqecnrre SIIaqelIrIx {anTopott Jfan4e g,L AJrfl orAeJ1rrrrr,rx replroB
r{Horl(a go 10yo o,rrrr..rar0rcfr or rax ,a60paroprrbrx anisenuft s" tzot. 4"";;;;:Hrr tsJrrlfrrrr{fl paa;u,rulrfi reoperrlqecxrrx u ra60paropr]r;x erij-rerruft'$unropoo
JIau4e rra Harrrr'r peaylr,rami Har.rr.r 6r,rnu ,otnrciaru la6oparopubre BHaqegl,rfl
fur:r"op::^4arrAe gJr 4.na .,nunfi V I 1"6256,9, ?,,628b,2, i,OdOO,S, tit XgZii,i,
sc I 1,6306,0 r,.r Fe r L6302,5 A. llpu BrrqlrcrreHr{rr {axropa Marrruruoro pacqe-
trJIeHI{.8 Jluttuilr gn 6uttt rrtcrroJrbBol}armr na6oparbpr.r,re grraqer.rr.rfl {axropouJlan.qe l(.rr.E coorBercrBvroqr{x rept{oB, ,prnu4urrrrre n [26].

OKa3a;nocr,, uro aa6opalqplr,le Saxropnr Iurr4" g.,, Roo' o""x yHa3arr,r,rx
":tu.rtufr, Hpo^re nmur.rfi Ti r ),"6312,2 r.r Sc I 1,6306,0 A, 

"nil"oororp 
r{egbrrre, qeilr

I{x reoperurrec(ue sHaalenua. ,("nn JITIIILII4 Sc I },6306,0 A sna.renrrs reoperuqec-noro ra "rra6o_paroprroro Sanropoe Jlan4e coBrraAaror, a AJrrr Ti r x6}lr,z- A.g, ua 0,7o/11 6outwe, rreM ero reoperuqecrtoe Br{aqeHua g,,. 4r, ""rgy,oq;nlrnuft Teoperr,lqecnr.re sr.rasegua santopou Marr{I{Tr.roro pacu,errJrer{ri 6rou.
_Te": l9y^{x_ra6oparoprure BHaserur^ gi \iln IrnHVu f,e tiOaO),s A na 0,b;i,V Ir\6296,5 t\ ra 2,4v0, y I XGZBS,Z I ria 0,2 o/0, y I t"6ZS6,g A ";5,6;i:'"'c",egoearerrbiro, ecJrr.r yqecrrr, uro ;ra6oparopHbre B,aqe,ufl $urrropn, ilur-
4e 6olee IraAeHiHI,I' 'r'o ?aaflr4rrlrfl Iraflp.sx{errnocrefi },rarHrrr}rblx uorefr A11,
troJlyrlerrHlle BAecr, -tt tt l2Ol, npr.I cpaRlrentru H, Br,rrrucJreHnbrx rro reoperr{yec-
xrart {axTopart JIau71e, uo pagJlrlq}rril\r JrnHrr.Er\[ AoJr]r{Hr,r 6nmr, coornercrBerrHo
ycypll{grr|I. Tart, trll^lp^an^uenun If , otrpeAerreHrrbrx rro rrr{Hrr.flr{ Fe I 1,6302,8,y_,r ),,6285,2 u Sc I 1"G306;0 A, errauenu, Alr'rronurr"r." o*iii rreaHaqrrrerrblro.
Ho npu cpaBrrerrr{r{ fr, raanrepeurr,rx ro Jrr{}rtrrrr{ v I },6296,5 lr 1,6256,g A, co
3l{aqeHrrfiMr{ 1/, onpe4e;nerrHblllrr rro Jrl,rrrrdr{ Fe I1,6302,5 A,'nenrauranrr Afl co-
orBercrBerrrro yBerrrqarcfl: B o6nacr.lr H :2000 2c rrpr{Meprro na 40_60 ecn n o6.nacrn rI : 3000 ac rra 60-90 ac. Taxnu o6pasoir, yder na6oporoprruri
EUA'IEHI,Ift {AXTOPON JTAU4E IIPI;I}]OAIIT K YBEJII4IIEIII{rc PA3JII{Y][{ilT LH ,UOP,-
}r{eHHocrI'I l{arHI'lTIIoro rIoJIfI B TeH}I rrfre}r, lrafi4eunr,rx tro ((qrrcro reHeBrJ},I)).
rrtrIrurM rn Fe I 1"6302,5 A.

BenzqI'rtrt,r AH npu cpaurlellrrrr r{arrrr.rrHr,rx uorefi tro (s[cro reHeRr,rM) jrr{-
rrr{.rl]t{ u rlo JII'IIIurr FtI 1,6302,5A rtoryt 6rrrr, ucHalneHr{ Brrr.rqnr,relr 4ponianrnfi:uao6paxreurna coruqa uplr na6rroqenrn*, a rar{H{e o$$ex.oii 6r";fip;;;ir;;
o'- lI r{eHTpaJrr,rrofi llgnlrgrretrt lllultfi norJroqeHtrfl rrpr{ Br{ByaJrr,rrbrx lf3]repe-mnx A)uv. B tzll ynre o6cyxtAaJTct{ B_orlpoc o BoBMo}r{Hor{ BJrrrffrrtr{11 4por6alr,rfruao6panreur'ra Conuqa IIa BeJrl{qlrrrr,r f1, brrpe4eJreuFrrile tro pa3rr4qgbrrvr Jrr.r}rrd.qrr
rrorJrorqer{r{a. 34ecr, eqe pa3 orrrerrrM, qrg 

-eg{T^u-,I\tflrrj,re I{po}r{aHr.I.E rnao6pa-
nrenr.rft Ha ((qr4cro reHeBbreD JruEr{rr rn na Fe I 1,6302,5 A n.ryrpln ,"", laoaruri"_HO AaJrer(o or rpaHr{I{bl Te}rb - norvrenr,) tr{o}r{Ho cqr{Tarb oArrEaHoBbIM, TOy rpaHr.rqbr reHb - rroJryreHr, orro c_o_BepmeHHo paSJrr{sno. floeroLry uoryr 6r,rrn
6onr,mue paBiluqurr B BFlarreHuflx lI, onpe4eJrerrubrx rro Jrr{rrr{flM BarraArrfl tr }r{e-
JreBa y rpaHlIuIi reIIL - noJryrellb, B ocrroBrroM cB.flBalrrrbre c BJIuflEITeM Apo-.H{aHtrfl r'rao6paxreuufi. FIo HaIrrIr rraMepeul{fl orHocETC.s H Ter[ Meoralr rerrr.{ trrr-TeIr, rAe Irr{H,un BaHaAr{.E 3r'IaqurerlHo vcr{flerrbl, T. e. B arr.rx Meorax Br{JraA
u.sryqeHlrtfl troJryrelrl'I rr3-3a ApolliaHIa.a zao6parxeuuft Cornqa Ire3HaqtrTeJreE.
Paayueerca, ra*r{Mr.r r{ecraMr{-r\{oryr 6r,r," oo"uar, ;"t;p;;"u, orcrofq,ue
OT IPAHUqbI TEHL 

- 
IIOJIYTEHL HA BETIISUHY, 6ONSTUYTO, qEM tsEJItrtIUEA APO-?naHr,rfi ueo6patr<ennfi .
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Plc. 2. 11 porirrr,,r r, .rr rrrrrrn 16302, 5A
IrcI tt rtttiiltortut,tc I'tcrI'IHITLIe
iiorrryl)r,I i- Il l(0IIlpaJlr,rroii riorl-
trOEEIIT

4r

IIo npe41oirie rrr{io A. E. Ceoepr{o1'o lrarrr.r 6i,t.no ltayuello RJIlIflItl{e a$sertra

BoB[{o,,{,foro 6.nellrponatrr{fl o'- r{ qer{rpaJI6Hofi Itotl[o,erlr JII{'I}]I1 [or.[otrr,e-

rrr{fr r{a trsMeperrttfl AX,s n cryqaflx r{a}Hyq,erocfl TI6JII{OrO paBAeJIeIIllfl I{X IIa

ctrerrTporpaullar, c arofi qeJrbro_ IrbI 60TOMeTpI'IIIOBaJII{ JrnTr\rH rlor.[olqellr{fl

e"-i iOSO-Z,S ,i V I 10256,9 A. Oxaaairocb, qro trpr{ ro;Inx c Il =- 2000 -:-
.-:-.2500 ac et\e lINIeer Iuecro 066eltr sHaqI{reJIEI{oIo 6reu4upona}II{fl o'- I{ IleH-

rpa..rt nOft I(OIIIIOIIeIIT rUrrlrft, 
^trpllBoAfn{llfi H garrr'tirteul{Io }Ial{epfleMOfi BeJIII-

.ru[r,r,ff B o6eux ;rtrHtrflx. Tan HaH B r{rrrerlcr{Brlocrl IIeHTpaJILHofi ]toilIfiofleuT],r

,ar*rr-uraoesa x,6302,5 A suaclrrerlbllr,ri| B]tJIaA BHOCIIT pacce'IIIHLIft cBer'

a rler{TpaJIE,}IbIe ItoItIIIOHeHTbI ((SUCTO TSIISB6IXD ;IIIHI fr CBO6OAHLI oT BJII{flIIIIE

paCCexI-IHOTO CBSTa, TO OTIIOCIITSJIT,I{6IS }IIITSIICI{BroCTII O- I4I I{eETpa"rIrHOfr I1OM-

iro,r"r, Jrrrgrrfi paB.[urrHoro rrrtra BcerAa 6yAyr paBJIuqHLr. ]tpoue roro' Be,rlr{-

qlrrra MarHrrrrroro pacq,etrJreEr,rff gIfr a;rx JrrrHlrft Ire I X,6302,5 lr V I 1,6256,9 A

.r"irro (- t,O paaa) paa.rusaerc;. floarorry Be.rrrqfiIla o${exra 6leu4upona-

Hr{rr AJrrr rrlrx N,roiner oKaSaTLCfl paBiluqrlofi t pn ,tno4rltraHoBhlx ycJIOBIIflX IIa6-

JIIOAeT.IUfl II AiIrI paBHbIX IIflTeI{ B SaBIICI'II\IOCTII Itatt OT a6COIIOTIIOIO SHarIeHI{g

11, tan r{ yrJra ? N[e]HAy r{a1paBJrerr}rexr r\rilf}ITITHOIO TIOJIfl E JI}rIOr\I spel{1rfl. cJIe-

[or]flTe.trrrgo, AJIf{ HaXo}I(AeIII{fl I{CTIII{}IOIO paBJII'I.IIIfl HaIIpfr'I{eH}IoCtefi llttrrtr'rt-
s6p6 nQ,irfl1 r{SNreIloHHbIX rro Jlr{Hr,rflxf ]neJreSa r{ BaHaA}Ifl, HeO6x_oAI'1MO AJIfl I(a}Ii-

AOrO cJryqaf orrpeAeJrr{rT, BeJrr'rqr{iry ucHa}r{eHr,rfr sIraqeHIIit H us-ea a$$eHta

6rr"*r11r1ionurrr,r[ o- rr qeurpaJrluoii HoMtroHellr Jrllirllfi ilorJlotrIerrrtL 9^,^lt'g
qe.r{bro Nrr,r H& *r*po6fit,rre'pe Mo-4 rforo*erpupoBaJl,I rII'rHI{rr }'e I }"6302'5

I{ \/ I 1,6256,9 A u ctpoullr r{BMepeilHbre Ho}Irypr,r rl]_rl*tr' sare}I rIi:lxoAI'I"rII'I

I{01'JIHHbleI(OIITVpI'Io,-I{qeI.ITpaJII,IIoI{Hol\,IIIoHcIITJII{HI,II4.
lIa prac. 2 nplreo4uu trpr.IMep Toro, nanrrrr o6pa3oN{ HaXOAI{,illIcE, I{crI{IIIlIie

r{oTrrypIJ o.- r{ qerlTpaJrlrrorl ltol{rrorrerrr ,itrrHl,rfi rtorJlolqerlll-fl r Bo.rIIltrIuHa r{cl(a-

ir."rrrir Brraqegrrft d, orlr"4nrerrrrbr-\ ro u3lrepeHr{6I Ha N'II{P-12. I-Ia pucyrrxe

cll,-,roruuafl npuBafl CoOTBeTCrByer r.rsilrepeHHoUy (Cyurlaprror,ry) T{oHrypy JII{.-

i*14 f- i LOg'Oz,S A B ctrerirpe rerrrr rn'r'a 3 oArloi4r Iro.trplIBaIrI{[. CriflonlIroit
BepTr{naJl[,Iroiii upnuofi y(aBaHO IIoJ]oiI(eI{I{e HrIrI'I I4snIeplITeJIb}Iolo npnSopa

i\,II4P-12, 
"oornari"rrymqee 

II3Mepflel{ol\'Iy 3Hase[ItIO IIaIIII{TI{0Io rlctilrI II nr{T'

rra 1l AaI{IIOl\{ NIeCTO TeIItr. Ill:rplrxOnr,re XprIBr,Ie [oI{aBLIBaIOT IICT}IHulle ItOHTypLI

0- r,r ttrerlrpaJlI)IIofi ItOMtroIIeI{T, ItoTOp6}e IIaxOAI'IJIrIcb CJIeAyIOtq,I{li o6paaOu'

f[.nR uaxoiHAerrr,rfr r{crfirrEoro Br{aqeHLLE Iranpfl}Iie}Illocrr'r il[arrlllTl]oro [o"[fi
.[1 rrVXrUO rrafitlr I{CTI{IIIILIS KOIITyptI O'- u qeuTpaJlt,t{ofr HOIIIO]Io]IT 1{ IIx BBaI{NI-

lroe llaciloJlol6erIl{e rro AJIr,rHe OOrrOr. c aror,l q-e.nr,ro NILI 3a Oc}roBy 6parlr 4arr-
11ee o.t qerrTpa,[rrr1oft rrollnolteHTLI KpLIJiO ItOpoTIIoBoJIIIOROIT_o-Hoi\I[oI{OHTLI JIII-

ii"" LOgbZ,d A,.rart rrarr oTro ucerAa rrar.rNrerJec L{cIta}I{eHo aS(leHtort 6nerrgrrpo-
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BaIII{fl. Sareu 3€pItl-tJIrI.II{II oro6pairteHr,relr orpolr,rlu Apyroe Ii]lbrJro JrI{HIIrr, oqr,r-.
Ta.fl, qro uc'r'r.rrrur,iil Kolrryp o'-noMtrorreHTrrt AOJrlr{eH 6urr, culluerprmrrrni 1po_syMeercrr, [pr{ sro^r trpeAnoJraraercfl, sro ad{eHrrr rpaAr4eHra JryqeBbrx cHo_
pocreft r,r Hanpfl)r{errr{ocrr,r r{arHrrrHoro uon.fl C rry6uuoft He rrpr4BoAflr ft Ba-
lrernofi acI4Ml{erpI,II4 o-ItoMrIoHer{T LrcrroJrbByeur,rx ;ulurnfi). B uepnorr'upr,16,rrlr-
)I{eIII4I4 3a OCb CI{l{tIeTplII{ O'-HOIIIOIIOHTbI l[DI IIpIIHI4lvIaJIIlt TaI{OC ilO.[O?tieHI,Ie
ee ]ro AJITIII0 B0JIFIrI, Itoropoe coorBercrBosano 6i,r BuarreHuro H nptt BrrBl'aJrb-
Hr,rx r4aMepeuwnx A?us na MI4P-12 (a71ecr x{e ort{err{r,r, rrro AJrrr 6otrr,mux sna_
setrufi H atu trpeABapHTeJrbHEJe noJroir{eHr{fl rroJrl{ocrbro coBtraJrl{ c noJroiFiegrr-
eu ocefi IICTTTI{HbIX o-Ho}ItroHeIIt). flocne 0Toro l{cr{aJrr4 Tarrre rrrrrer{cr{BHocrrr
I4 rroJIo)I{eHI{tr 6'lr qelrrpa.[bHofi Hounotrenr, HorAa cJlo?rieHlre flocJreArll{x AaBa-Jro norrryp, coBflaAaroqlrft c raanrepolrrrbrr\{ cyMMapHr,rM ItoHTyporr Jrn}Iutr.flpu orolr trpeArroJraraJrocr;, rrro norrrypbr o.- u qeurpanruoft ,*onrroirerp no Sop-l'Ie oAI{rIaHoBbr }I pa3Jrrrqalorcfl To"rlbno tro ul{Te}rcrrntrocrr.r. F(ourypnr o-- rr qeg-
tpanr,uofi Kol{rroIreHT luttnit uclpaBJlrrJrrrcr, MeroAoM rroc.rrcAoBarerrbrrr,rx 11plr-
6ruilrenufi.

IrIa plrc. 2 rurplrxonoft ncptraxarr,uoii rrpauoft uonaeano rroJro?rierrrre ocrl
g{luye]PruI lrctlruuofi o'-ItoMrloHelrrrr. Ee paccrorrHr4e or rroJlorieHrdfl rrr{Tl,r
\M,1P-12 (nepruxarr,Hafl ctrJrorrrra.s trp.flrra.si 4u., BeJ[r{qrrHy racnarreHua A},srrpr{ Br{syaJrLrrLrx r{3Mepetrrl.sx 1\{ar}rr.lTHoro pacqerlJreHr,rg. Tanralr o6pasou,
lIbI iiaxoAl{JIr{ paccro,qHrre }Ie}rti\y rtcTl4}ilrblt{ troJr0}I{eIII{CM O-HOtrrorrelrrr,r roc-re yqera Blrufrttrrrr a{{exra 6reugltponartlrtt u. rroJro}r{eHl4er{ Htr{rg r\{r,16pocnona,
c o orBercrByroqr{M r4ar{ep enFrol,ry err auenr.rro 11.

..onagauocr, qro Bo.. BCex cryqaax o{cpertr 6nen4upona'rrfl o.- rr r{eHTpaJrE-
uoft nolrnonent nrarrrlii norJroqeur,r.n upueo4ur H Bar{[]rreHrrlo Bgaqerrlrfr na-
trpfl?r{eHHocrr{ Marrrr{rrroro rroJrfl H r'pv ultMepeur{r{x na Mtr{p_l2. Benr.rsuga
paa"trrauurZ r4crI{IIHEJx rr__rrB1\repeulrrrx ana.reruift uauparxeuEocrr{ r,rarHrrrgbrx
gol_eq ^^6q 

: H.", - H*r* B pacct\rorperrur,rx HaMrt cJrysaflx !1tfl rrrrlmn
Fe I 16302,5 A rraxog,:,-9lu npeAerrax 150-50 ?c rrpw,orr* H :2000 _-
-:- 3000 ec. TJpn rI - 320a ec ieilu-tuLra 6f1 lrenr,ruu 

"pr4r.upr{uernuecnoroBFrarrelrr{rr oruz6on rr^B},reperru{. B cry.rae ;rtlrillr V I 1,6256,97 ,urrrrrrno 6}ignn uoneft c rI - 2aa0 -- 3000 ecHecxoJlbno MeHr;rre, a /{Jrfl It>2000 ;;,
nao6opor, 6orrure, arerr AJrrr Jrrrrrrar.r tr'e I 1,6802,5 A. Itax roru* orarreryrcrro,
rrel(oropoe paB.nr'Iqlle Beflu_rrr'rH 0f1 ,q.]Ifl llrHufi ]rreJreaa pr BaHaAprfl nptr paBrrbix
sHaSel{pr.flx ,r1 csnaalro c 6oruurr,nr p&3jrrrqr{eM cpanropon Mar}rur}roro pacqe_
r rJt cH"trE :r.r'ax,r tt t [lt]r.

Cne4yer or,\Lorl.T., 'rro lr,rSop IIaqa.*br{ol'o rroJroir{e,Lrfl ocrr or{M1\,rerllrr}I 1ioH-Typa o'-ItonlrloHerlriri nr'urrafi IIoIiJorqe]{I4tl IrpI{ onpeAeJrerr4u. Blrtltrt:ttlr! etf{11enra
6.rren4rapouarrr{r{ }ra rraMe]lerrrrr{ .IJ. re o.rerrr, o6o"rnrur, lroraro^rro ourrn'"-ia.1,-
rrr{Tb trpr{ oale}Ib 6o.ururax no.rrnx). I[ce'roliy Mbr pemrr.rrlr r4crr4Hrrbre rro]rryllbr
o'- u r{eHrpa.r-tr,noil Ito}InoI{eIIr ,nunnr? [orJrorqeilrrn nafirlr Apyr.rrr\{ rryre}t, a Ba-
TeNr paccn[orperL AJrrI nra.,'l cril{en'r 6.ueiigrrporaHr{tr B BaBr4c].rt{ocrr{ or r{cTr{rrirT;rx
aria.reuuft H tq atwocntenl,rror,f r{HTer{cr.{BlroclTrr o'- u qelJTpaJrbttofi riounoueur.

Itarr raseecr,o, rtorl{a fi.,TTrro lrTl{eer rrrrcro trotreperrrroe uore (1,: go;1, r"
o- r{ T[-Itoi\{noIIeETr,l }{arlrr4THo-pactrIetrJrerrrroir tt.ur,tu nlrrreiiuo rroJr.flplr3oBarr],r
Bo BBaI4N{I{o-oproroIIaJrL,}{.r;Ix I]anpaRJrerrr4.ax. Ectrlr cneHrp rar{oro 11irrlra clrn-
n(arb c troNlolrlblo rroJrrlpr{3ar{I4onuoii }IacaAHr{ 6ee n;ruacrr.ruxn u ?uln (r. e. rotrl,-
HO qepeS troJr.flllor{AHyro cerliy co c(peqerrrrbrlr[ oc.trMr.{ TroJrrlIjr{3arlr4l{ CcCeA-
HI4X IIOJIOCOX), tO ]\{bI IIOJIy{III{ C[CI{llpOIpaMMy, }Ia COCeAIII,IX TTOJIOCHaX I1OTO-pofi 6y4yr rrepeAoRarr,crr ABe o'- r{ oArra fi-noMtroHe}rrr,r .uusufi lpnr_"*"ur"",4ttx nuuuit c [poc1]brM rprrrrJreroM Seeuana). Teuepr, ec.nu r[otolrerprrpoBarr,
JIIIIItrIO IIOI'JIO4eHI'IrI IIa {)TACJJITIILII COCcI(iil,Ix i]o.rIOCHaX CneHTporpaI{IrrI;r, TO Mbr
JTerHo Mo?IieM rlocTpor4Tb rrcrI,IHIrEre rtorrryprrr ee qcrrrpa.rrbwofr u, s cryuae 6ont-Illoro Marllrrrr'Ioro rroJr.a r{ Ma.rroro pacce.sl{I{.fl cBera, o-r{oMtrorrcHr. ,{nn aroro
MTJ I'rCtroJIr,SOBaJII{ CoOTB_erCTByrotr{I,re troJr.rrpI4Saqr{oHr.rbre cneHTporpa}rMr,T, cH.tr-rr,re na6uroAareJrr{Mr{ BCT To nporpaMMe cnym6r,r ,u""rriir* noneii rrflreu
r'r noJryqeHHr,re Har{r{ ua MBCT }tpsrucxofi acrpo{uanuecnoft o6cepnaropulr.
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Puc. 3. 3agucultoctu BeJrrlqrrg lrcxalr{eur,Ix rlllrcpenrrrYr 11 rtr'uruttelr a{{erira 6,neu4rrpona-
Hl,Ir{ o^ Lr qcurparrrrorl (ot{lIoEeI{T or nx orEocrlTo.[r;Ebrx Ilrrrcrrc]lBnocrclr II :lrrarlortlltl tralr-
prlx{errroorrlt Mar.Hrllnor.o rrolq 11 AJITI JILIrIIii 10302,5 A Fe I (a) n },6256,9 A V I (6)

Cpangenue HafiAeHHLrx raHIlNr IrVTerr HoIITypoB ItorlrolIeIIT rIarIIrrlIIo-]lac-
Ill0lJrerrHbrx Jrr{HtIii lloIJIoqe}II{-fI IIoItaBaJlo, qTo 0IIII l{,rlfl pflsHIJx nflrelt pa3-

J.tuqalorcfl oqerrb l,rnJro. tr4e urecrra nor{TylloB I{oNIrIoIreHT lrfirtr4fr florJrolqellllfl
6r,r,,r uocrpoeH cpeArrr,rft nor'rryp orAerrblrofi Itor{troHeHrbr. ,f[nn oqeunl,r B.[PIflIII{g

atfsertra 6nen4lrporaHl{.rt trpl{ paalrusublx sIJaqeIII4sx Hr", fr oT]IocI{TeJIr,EbIX

trrl.l|eHcr.rBr{ocTflx o'- I,r qeI{TpaJrbHoft HoNriloHeHT 6LIJIu trocTpoellbl cyNINIapEEle

norrrypbr nan AJrfr Jrrlgr{r,r Fe I }"6302,5 A, ran rV I1,6256,9 A, aarerr orpe/Ie-
Jrerrrrl p&ccroflrrr.rfl ilo l, oceft cl{Mil{erpplit I{cTtrrIrHLrx o'-KoNIEoI{eJIT or nx rloJro-

irieurtfi Ha cyMx{apr{rrrx r{orrr}pax. Drlr paccrofIIIIl.g otrpeAeJIfllor BeJrl'rqrlur,r

6f1 aaruurierrlrfl r{ailpfl}rieurrocrefi Marrlr{T}Ioro fioilft H B ToIII{ rrfll[ell, rrafilepclr-
rr6rx Bir3yaJrbrro rra Ntytp-12,I{B-Ba BJIuflrIua a{{enra 6lerr4l,rpona]rr{fl 6- I'r r{eu-
Tpa.Ilbrrofi ItoNIrIoHeI{T JrllHrrfi fiorJloqelrlrfl .- 

Peay"untaut. rpa{uqecltoro olpe[e.[elrl4r{ BeJII'IqIIIILI 6I] - Hrnc', - If r"*
B BlBr,rCrllfocrr,I or 11,.,", upI,t pa3ltr{qrrL{,\ BIIaqeHrlflx oruocrITC.lILIIoii I{I{Ter{clIB-

rroclr{ 6- r{ ueiJTpaJrr,[ofi nox{tror{eHT Jrl4}rrlft norJrolqeHl{.fl nJ]ItBeAeHr,I IIa pI'Ic,

3, a (1.nn rrr{rrurf Fe I },6302,5 A) u 3,6 (gya rrr{rprr V I 2,6256,9 A). I{a arux
pl,rcvlrriax ilo ocrt a6crlrrcc orJro?rierrbl r,rcrrIIIIJbIe BIIaqeHI{fl IIarrp-fl?Iielrrlocrl{
nnu|i,rrrro.o rIoJTfl -F7trc'r, a Iro octr opArIIIar - sHaqelrl'Ifl 6tI - [fr", - Ifrt*'
Itpcc.l,rrtarr1l o6oBrrarrerrr,I BeJrrrqr{rrbl E-LI, oupe4eJlerlrllie [epBbIlI crloco6o]\[ He-

.uocpcltrcrBerlrro ro ltolrrypaNl JrrInr4ft rrorJrolqellurl R cner{Tpe reHl,r ileltoropr,Ix
ilrITeu, llalllllll'IlOe IIOJIe ItOTOpLIx SAeCb uByrlaeTCf'

Be.;rr,tqr,rrrr,t 611, rrafrgenHLIe BropLIN,i 1'pa{I,tqecnl{rl CnoCo6oNt AJI-a JII4IIIII
.Fe I 1,6302,5 A nprl orIIoCI{TeJIb}ILIx I,IureIlClIBIIoCrfl\ ee 6- I,I qellrpaJILIIOft

r{ouloHerrr lo: l"-'- 2:7,3 :2 u 1 : 1, npureAe}IJrl Ha pI,IC. 3, a. I{aX BIIAII0

uB Blnoro pI,IcyIItia, BeJILIquHLI 611, nafi4enHlle ilepRbI['I cfloco6oLI (xpecurnn),
rraxoAflrcfl B IIpeAcJIttx Bl{aqe}Illfi 6.H, onpe4eJIeI{IIbIx BTopIJNI cnoco6oM Afl.tr

CJrVrraeB lo : I" - 2 : I (npyntHra, CIIJIotuIIa.E I{pllBafl), I'1 He IIpeBoCxoAfT

1-;t)0 ec. Va puc.3, a rannte cJreAyer, qro B cJlyrla-Ex, norAa I4a-Ba 6oJllruoro
pacceflr{oro cBeTa r4Jrr.r SHaquTeJILHoro ylna Y I,IHTeHCI4BIIOCTb rtrerlTpaJIbr.Ioft
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Itor,[ttoIIeITTLI paBrra ].tlrTeFrcI{BrrocrI,I 6-r{or{roHeHTLI, BeJrrlrrprua 611 4.nx JrLIIrrrr{

Fe I 1,6302,5 A upu rloJrt{x c II =.2000 ec Molier uocrllrarb 300 ec.

Hapnc.3,6glaJrr,rrrrrul"6256,9 Anc;ryuaax f o i I":11 : lu2: l noxaeaHlr
BeiluquHbr 611, onpel{eJreHH},Ie B'ropbINI rpa$uuecrtllnr cuoco6or'r. I4s aroro
pr4cyrrxa BrrArro, arro Brraqelrr,rn 6II , uafi4eirurte trepBblll croco6olr (rtpectlutu),
r\{eubme, qeM Dro c,reAyer oilirlAarb npu.I,:f.- 4:I (rouru, crJIoIIIEa.s
npunaa). OrcIo;1a .EBcrnyer, qro B Irarrrrx cflyrla.E,{ orI.IocI,ITeJIr,rIarI r{HreIIcI{B-
rrocrr, rIeHrpanr,nofr rrolrlollerrrr,I \I I 16256,9 A nrerrrrue, aIeM 7 : 4, Pnc.
3, 6 nortaar,tBaer, qro npr,r -1o i la.- 2: I senu,lana 611 l[Jlfl JILTHI,I]I BaIIaAI,ITI
rrolr{er Aocrrrrarr, 500-600 ec. flcto, tlro {lro }ro}rier npl4Becrlr I{ IreBeprrLINr

BbIBoAar\r, ecJrl{ He }uI{TIJ,B&T6 BJIr.r.flIII{.rI atprfenra 6ner'r4lrpoealrr{fl o- u qelrrpaJrr,-
nofi xouuouenr ;rraur,rft norJroulerlr{a. Iloetolty Ey?nHo 6nrtr, o.reub ocropo}Ii-
Hblrlr rrplr cpaBuenr{r,r ]rarrprr}r{eurrocreit rrarHr{Trrbrx noJrefi fI nnrerl, I{Br\repeH-
Hr,IX ilO paSltlrarrrblxr Jrr4rrr,rflx,r, B cJrysa.Ex cyqecTBoBaHI4rI r,rnteuclrnuofi
qelrTpalrbrrofi norruoneutu rlfluafi IIo rJIolqeHpLfI.

tr4a puc. 3, a u 6 cne4yer, cro npI,I BI{ByaJrr,HoM uBMepelrurr }IarIrIlTHoI'o
pacqerrJrelrr,rfl rr.rrrrrft trorJrorqelrr{fl }rr,lHpocHotrotr{ trorITtr BcerAa (gra llruuu
Fe I X"6302,5 A 4o 11,", = 30A0 ec, a V I 1"6256,9 A Ao 11,., x 4000 ac)

r{MeeT r{ecTo SaHrr}t{er.rl{e BeJrtrqrrHr{ Hanp-fl?neI{HocTI{ MarHr{tnoro nong .I1.
Benraquna Barrnlr{errra.fi Harrp.E}r{erruoc'rr4 rrarrrurHoro rroJrrl 0-I1 ua-aa oS{emra
6neu4uponarrr{.rr BaBrlcur or I4crlIIIIroro B}IaaIeIII{tI rroJl-a 11r.r, dtaHropa JIau-
Ae g, orrrocprlerulrofi r,rrrrellcr,rBHoc'ru 6- 1,r qerrrpaJrbrroii rtouuoneut .nr.rguft.
Pasyrueerca, BeJrtrrquua 611 gorxtra Baur,rcerr, eu1e or Itolrrypa xarngofi Jllrlrtrl,t.
rroI.Jloqerrr{x. floo.ro,uy AJrrr Haxoiri/,\eTrr,rfl r{crI{HIIoro paBrI4tII{.fl IralIp.fl}I{eH-
Hocreft l\{arur{Tuoro r'onn .H , I4arreperrHlrx rro p&BIlLIi\[ Jrr{rII4flI\{ rorJrorqeHl4r{,
neo6xo4r,ruo scr{Kraft paa yqrrrl;rBati, oS$ext 6neupqraponanurr 6- ra qeutpanr,uoft
Horfrorrel{T 4nn rant4ofi Jrr{HrrI4.

Il rraurux l,rtsr{epenl,r-flx BeJrr,rarlua I{cHa}rier{rl.rl Bllaqettrtfi H ytttl .nrlrurf,'
1,6302,5 u 1"6256,9 A s ocuosnolr uellbrre 750 ec. Cne4yet orMerr{rb, qro rpu
cpatsr.rer.rr{u Earrp.fl}r{eHrrocreft lranurrHbrx uo;nefi 11, onpegenelrullx rlo DT}IM

Jrl,rrrl{fltr[, r,lrmtrnrz,e a{$enra 6"iren;lnponaH}La. qacro BBarIMrIo ucltrloqaercg. I{o
ecJrra B Jrr.rr1r,rr,r 1,6302,5 A ncer4a npr{cyrcrByer I{eIIrpaJIbHitr{ rtoil{rrolrelrra BIla*
qrarenr,nofi Irrrrerrcr,rBnoc'rr.r ('ran riau rrpr,r Harrr,rx ua6nro4erruflx IIeBoBMorliIIo
6r,tno nonvqr{rl, cnexrpolpal{r{bl 6es pacceauuoro cnera), ro B JIr{I{rrI4 },6256,9 A
otleHb qacTo qeIITpaJIbllar{ HoMIIoIIeI{Ta, cB.flsaIIIIarI TOJIbKO C IlpL{CyTCTBI,Ient

JT-I{o}IrorreHTLr, qpeBIrIJ.IaI,iHo cna6a. lloaromy BTI0JI}Ie llepo.arl{o, aITo B cpeA-
llelr rro Jrr,rrIuI,I tr'e i 1"6302,5 A se.ttrt.rlalla Barrl,Iit{ellr4.a sHaqellllfr. H 6ygcr tta-
cItoJILIto 6onr,ure (npxrlepuo na 50-100 ec), -rew. rlo JrI'IIII{I'I V I 216256,9 A.
Cte4oratelr,lro, Be.TrI,rrrI4uy paBrJr,rul,rrr rralf pt{}I{eIIHocrrl r'ItlrIII,ITI{oro rroJIt{ u
TEIII{ IIfITEII [O (AI'ICTO TEIIEBLIXI) JII,III],I'INI ],{ IIO JII{HIII,I iI{EJIEsA },6302,5 A UCO6-

xoAr,rr{o yrIeIIlIIrI{rb R cpeAIIerI na 50-100 ac.

Sartnto.reuue

Cpanuerrue rranllfi;rietrrrocreii rrarrlrlTlrlix no;rrefi 11 n rerru rrflTeII, Idal\rtepetl-

tILIx I1O piIBJIIItI]Ibtr\I JILIIII'I,I1\I, IIOI{aBa.ItO, IITO BeJII'IIII'1ua II , olpeACJIeII]ra.g IIO

Jrr{}rr{fllr r]arraArlJ{, B o[]e/(rrea{ Ha 200*300 ec rpeBi,Ilrraer tseJIrIqI,IIry /1, nar,i11en-

rryro ilo.rrr.lrII,ILI Fe I 2'6302,5 A (pr,rc. 7,6 w a). V'ret la6oparopru,rX 3l{&qeHrlfil

rfartropon Jlan4c noaBoJrrrer HecrioJrr,r{o yBe.ur,Iqlrrb yi(aaaHrlylo paartl{r1v IIa-
flpfl?Iielrllocr.efi Iratlu,rtrrr,rr uoneft uo ((qucro rerleBblxr) JITIHLIflII I'1 flo JII,IHITTT

lticreaa. IIo cor.lacrro lleayJrbrarorlr rrccJle/(oR.r1II,IrI tsJrl,rflIlrlfi e{$exta 6.nen4n-
poBarrlr.E o- r{ qerrrpaJlLrrofi norrrro]rerrr .lrurrr.rfi ilotJrotr{orILIfl ary Berl4qnHy
ueo6xo4lllo 1,I{0llbtrtl{rL B cpcil}Iexr rpl,{N{ep}Io na 100 ec. Tanpru o6paaou,
1\{O?ITIIO SAITJIIOIIIITb, qlIO ]IAIIP'IitiEITilOCTI{ NIATIIIITIII,IX NCI;TTEfi B TCHI'I r,FrTE}j' H,
onpeAeJterrgblg [o un6parrrrnu Jrr,r]rrrr{rr Balralg.lfl, rlpeBocxo[trl anauenr,u .I-1,

nafi;leltnuLe rlo JTI,IHTI{ ilieJreaa }"6302,5 A I cpe4rrenr ua 200 ec.

1l t20l uarru 6t;r.nr,r npLrBeAer{LI Ileitoropl,te AoBoALr B noJr},By rol'o, rrro
ltl,rtrrrtt ner,lrparu,iloro ,o.ti4rm V I 1"6285,2 u i.6296,5 A o6pa,ayrotcfl trpllr{epHo
rla rex lte r.uy6urrax B TeHLI rrrrrel{, trro I{ JTIIHI'I.E }r{eJrega },6302,5 A. ltalt yrrte
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6u,no o'r,ueqeno, Jrr4rrtr{fl v i i,6256,9 A nxogur B ror ;ne MvJTb.rtrtrJrer, or{a trit1eer
IIptrMepHO TaHyrO ine 11r{Ter{c[BrIocT6 B CtrenTpe TeHr4 nfrrHa, qTo ]4 ABe ApyrEe
JlrrHurl BaIIaAu.fl. Cne4oaaretbl{o, Moir(Ho rrpeArroJloiritr{Tb, qro Boe yna3arrlrble
JrrrHtrr,r BaHaAufl r,r )fieJre3a o6paeyrorcr Ha oseHb 6;ruanlrx uy6uuax n aruoc{e-
pe rerrlr rrfreH. vsnrrtea.E Bce r,rSJlolr{eHtroe, trroE{no cileJrarb c;re4yroqlrfi nunoA:
IIa oAIII{x I{ Tex }fie rny6urrax s 6oree rer{Hbrx ya.rrax re}rr;r trtrTeH HatrpflEteE-
Hocrb r{ar}rr4THoro rroJrfl B cpeAHeN{ trpr,rrreprro sa 200 ac 6olrtute, qeM B ee
c[JrorlHo\{ renrnorr $oue.

C.le4yer orMerI,ITs, qro rro r{B}Ieper{u.rrM ARau [27] rranpflineHrrocrb MarHr{T-
rroro rroJrfl H s reqm rrflrr{a, onpeAeJreHgafl tro JrrrHrru V I f6256,9 A, ua 200-'-
300 ec rpeBbrrrraer BHaqeHire fl, nafi4eunoe tro Jrr{Hrrrr Fe I },6302,5 A. Ilnan
u Bypnran [12] uaMepIaJrIr IIarrpfl?r{eHrrocrb r{arrrlrrnoro ro.rJfi e rrar.r6oree
reN{,rror,r yqacrne (II = 3100 ec) u e o6nacrlr c ronnoft crpynrypoft (II :=
= 2800 ac) n renlr oAHoro n.flrirar. 3ur peay,irlrarbr roirie roBopflr o ror{, qro
B TelItrl,I\ yBJIaI TeIII IIaIHuTI-Ioe IIOJIe I,Ii\[eeT trar,f6OJltmyrc ]IallpflilteIIIIOCTb,

Hanotreq, BaMerrrNr o4tru no6ouustft peaynrrar, tro;rryqerrrrr,Ifi npu rdccJreAo-
Barrr,lr,{ BJltrfl}rrr.E a{{exra 6neu4uponaHr.rg o- rI qerrrpaJlr,nofi rtouuotrerrr' .uruuit
tror.,rrorqelrrtrr rla BeJrrrqnuy .H [pr4 Brl3yaJr6]rr;rx r4SMepe]rrr[x Afu11. Oxaaanocr,
qro Ll3-tsa atp$enra 6leu4r.rposaHIttI [o AJITIHe BoJrEbr cr{eqeHhr }re roJrbxo rle}Irpr,I
T-I]HeCTrI 5-I(OMlOHg]rTbI, I{O r,I r{eHTpaJrbr{6lx r{oN{IIorrerrr, na rt [r cJIe/IoBaJIo
oil{Iri(arb. flpnuer'r cr{eu{eHlre qelrrpaJlr,Hofi norruouerrtr,I o6sIqHo Brraqr,rrer{bHo
6o"nsrue, qeM coorBercrnyrorquft cABur o-HoMrIoEer.ITLI, Tar{ nax npr,r }raJror,r pac-
Ce.fIHrIOr{ CBeTe ll ]IaJILIX 3IIaIIeHI{fx yl.rla ? qeIITpaJIL}Iafl ItOrItrOiIeHr:a Cna6ee.
Cne4onare"rbHo, ucrrrHHa-E Beruqtrna erirtfenra (pacrqen,rrerrr,rfl fl-noMrroner{rr;r),
BtrepBble o6uapyineunoro Cenepurrrr It], Brraarr{reJrr,rro 5o.urrre, qe,\,r ero BHa-
qeHue npr.r r,rBMepeuu.sx 6ee yvera er[{enra Sncn4upoBarrr4rr c- r,r qerrrpanr,rroft
ItoMrto He]rr MarIrrITrro-pacIt1errJreHHo 11 .rruitr,ul.

Csuralo cBol{r\{ frpI,IrrI{ErIrI AoJrroxr Br,rpaalrrb r.rcnpeHr.rmro 6uaro4apnoctr,
anaAelrr,rfiv A. 13. CenepHorrj, H. B. Creruenno n H. H. Creuansu Ba rrpurrlrre-
cltlde 3aMeqIaIrIlrI rI qeuublo coBerr,I nirr,r o6cyrrtAeHtrr.I n o(ropru.rreilr,rr4 crATrrrr.
AnPtr'nt' 1974 r' 
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AItAIIItlVIU'I HAV}T CCOP

IISBECTI{fl I{PLIMCI{OII ACT'POQI4SI4aIECI{OU OECEPBATOP}IU

Torr LIII. 1975 r.

oE 0IPEIIE"IIEHI{U
II

K BOTIPOCY
(DI,TSUIIECITUX YCJIOBI,Tfr BO OJIOITI(YJTAX

B XPOiIIOC(DEPIIOf{ CETITE

3. A. EaPauoBcr{ufi

oupe,4o;rrtetcriTeMllepaTypaI{IJIoTII0CTbt}loxryracpaBEeIII{C]\ITeopeTJlqecl{I4x}I
Ha6ilroAaerrrnx KonrypoB lrnuft Ho r'r K Ca II. l{rn BLIqIICJIeIIIIfl TeopcrIIrIoCRIIx I{oHTypoB

pemamTc,EypaBllcEl,rfluoEIISaIIl,IoI{EoropaBHoBec],Ifi,cTaqIIoEapHocTIIlIflepeEocaBIIpeA-
IIOJIO?I{0IIIrr [eIiOrCpeHTrIOIO paCCegEI{tI. Ilo,;ry'ieuO, qTO IIJIOTIIOCTL B O6JIaCTII {:norXyla

[oBbrrrega tro cpaBgellurc c neaosrvrynqeuuoff xpolroc{epofi (Ao 1013 * 101a), a IIaA d]JIoK-

KyJrolr [oEIIEteHa (Ao - 1010). Teuueparypa s o6rlacru yIIJIoTEeEIIE 6500-7500"' trilueet-

cfi urroepcfifl SJrexTpour]oii rrJIorEocrII'

Iloxaaauo, qTo BOsErlr{HOBeELIe' xponoc(FcpEofr cerna uotre'r 6r'rrr' o6'l'rcneuo gryx-

r{oMtrofierrrEoit crpyxrypoir xpoMococpbl,- roprlqaf KoMlIoEeIIra lrucer 6oree BLICofiyIo

relrrrcparypy ArIr{ Bl,rcor h ) 1000 x'tt'

To THE PRoBLEI\,I oF DETEIT\,IINING TI,IE PI{YSICAL CoNDITIoNS IN THE

FLOCCULI AND T1{!l C}IRO1\{OSPHIJItIC NET, by E. A. Baranousltv'- The tempe-

rature and the density are determinetl in thc llocculus on the basis of comparison of tlie

observeil and calculated profiles of IIo anil I( ca II lines. The theoretical profiles are cal-

culated by means of solving the equitions of ionizatir.rn and statistical equilibrium a,d

raaliative transfer rvith the a'ssumption of noncohercnt scattering.!It is found that the den-

,ity in tho flocculus (toi, - ,gtni i, highcr arid in the region abovc 1l.cculus (- 1010) 1o-

wer as comparetl to the undisturbccl chromosphere' 'I'he temperature in the flocculus is

foutltltobe0500-T500o.Tirereisairirrversirrnofelectronictlensity.
It is shor,vn that the appearallce of t,ho olrromcspheric nct can be explainctl in terms

of the trvo-componcrt chromospheric rnoclol, the hot componcnt having higher tcmpera-

turc for the heights lr ) 1000 km'

l4ayueuuro tpr'tat,ruecxrrx ycJIoBIIii url tllortHylax IlocBflqeHo MIIoro pa6oT,

oAIIaIto peByJII,TaTbI paBI.IIrIx aBTopoB AoBo.]It,Eo trpoTtrBopeql4Bbl. Ha[pI4Mep'

SHaqelrtrfl ,.aurrapory$br {flofii{yra [o pasrrr,IM r{ccJreAoBaHtr.fIM ItOJre6Jrlorc.* or

oiiod;-ii" Zo otlc". ttponrd toro, rpaltrl4qecl(u He 5llro rotrLIrRtr ""p:1t1:11g
xoAa Tex{IIeparyi]t,t 1,r fiJroT]rocill{ c I.1Iy6I,IIIOfi. flpll I43yqeHI',I[ XOIITVpCB JII{III4I4

lilr; K C;'iI lrco,errrqecnr,re ItoH'rypbl BlttqlrcrflIorc,l o6brq*o trpl{ HeHoropbrx

[1]el\roJIO;'IiCIII1I[-\ OTIIOCI',ITeJ{LlIo t[ynnqr',ru I{cTosHuHOB', tIaq'e Bcero IIpeA-

,,0.,,araercrr troc:r.orrrrcirBo tfyu:tqni I,icroqI{I'ItoB IIo rJIy6,,He.. FIyEtIIO fiMeTr'

BBII/(y,ol(llaI{0'rrro-\oAtpy"nq"llcroqHl{noBcfJry6rurofis(t)saer'rciar
coBeplrellHo orpolle.rrorltro or xoAa rerlreparvpll ]l^x'-":1^",:rLI 

c rJly6rHoft'

fioofioJrr,n] 3aI\atrr.re uerrffepaTypr{ r,r lI,riollIIOCrr,I IIo -BC3it IJTy6I4ue (0 < T< co)

orrpcAeJrr{er yc.rroBrrrr noa6yntfieui,rfl ]I I,ICHI,I3aql{r'I aroN[oB Do (brottltylre' I{py-
rr{Mr{ cJroBa\rr,r, r{cxoAfl rra norrnperrilrx Brraqoirfiir, nit (h) t T (l ) (I AalrHoro

Ir'x&r.rrr,r\* yrorrp,,r,'r?-, ..-". ,rpo4rrn' itoar!SrrqII.Irra rloI'JI-.iqerll'Ifl)' r'Io)ltHo

Br,Iquc.ur,lTt rrro,lrsar{r.rrc aro\,roB t{ IlaceJIeIIIIOato ypoorraft, Iilerpaer'ulbllbIfi }I{e

Br,I6op 3aBr4cr.{Nrocru s (t) Mo}r(er saMerHo I',IcHasllrb [oJIyiteIIImIe pesyJlbraTsl'
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3;1ecr rmr AeJraer{ trorrbrrny [ocrpoeHr.r.E rroIe.nert $noxxy.rra r,r rpomoc{ep-
uofi cerHra, yAoBJrerBop.srcrqlrx ua6lro4erlnsrr AByx tuttmft - FIo u K Ca II.
Mo4erra BaAarorc.fl ToJrbno BHaseHu.trNrlr rrJrorrrocrrr /?s rr rer,rneparyprr I.
.(ln oupe4eJleHllf aJreltrpoHHofi unornocru paccqr,rrriBaerc.E rroHr{aar{r.rfl BoAo
poAa !I tr'IeraJrJroB. (Dynnqlr.a ucrosHIIHoB BbrqrrcJrrrercfl rrocpeAcrBorr coBMecr-
Horo peIfIeI.Ir{.rI ypaBrleHrafi uepeuoca I{ crar{uorrilprrocrr,r (4nn nu6paH}roro Nre-
xar'rr,r3lra yutr4perrrrfl lu]Jldfr. - o6 erolr no4po6uee ru,riltc). 3a71utrr,re BerI{suH
w u T Arr.rr Bcex rny6rau (0 :( r ( -) oArroarraqrro onpeAeJrfler rfyrnqum lrc-
TorIIruItoB TaI{iIie AJrfl Bcex rry6un, Tart sro BJrrrflrrr,re Bcex cJroeB xportoc{eplr
v $oroc{epr,r }Ia o6paaonauue Horrrypon .,rlrnrfi vqr,rrr,rBaercfl aBTo}rarr{-
qecr{r,r, Ha6riro4aerr,Ie noHrypbl Ho n K Ca II 4ra SnoHHynon noJrvqeHr,r Har{r{ rra
orrrerrbHoxr crreHrporpa6e 1\,IECT Jrerorr 1973 r. (4lrcuepcua 0,52 Aluat'yptfl
.LIo u 0,31 Llnn 4rn K Ca II).

Itati nanecrrlo, Telltreparypa B o6nacrlr Sronrtyra rroBr,rlreHa rre roJrbrro B
xpoMoc{epe, }ro I,I B Bepx[I,Ix cJIorIx dlorocrfepi,t no4 (t.rrorrnvtorr. Ilonrrurenrae
TeDlneparyprr n $oroc$epe (AI = 350") oltaobrRaer BJrrrflrrrle na rrenpeptrnntrft
cneNTp rr Ha AaJrexr,re npblJrb.fr cr{JrbHri,\ nuHlrr,l. 34ecr, ru,r 6y4err paccl{arpr{-
IlaTb ToJItiio IIoBLI[Ie[lIe TelInepaTypbl B xpotioc$epe, onaarrBaroqee BJrr,r.flr{r,Ie
Ha rtrelrrpairbrrrrle qacrtr cr,rJrE,r.rbrx tlrr:uufr. 1\,Io.rie.rrr, {oroc$eprt rrtr 6epeu lre [1].
.[fama BaAaara Baxrrotlaerc.g B ToM, .rro6rl o[peleJrr,rrb, arp, ,rattofi Te]rfiepa-
r:ype $loxltyJra rll{eercfl Jryqlree coorBercrBrre na6;rro4aeMbrx u Br,Is11cJreH-
I{bIx Iiolrrypon "nrnrrltfi FIo r,r K Ca II. N'II,I paccntorpr,rxr ram}rie BJrr{,rrHrre rrJror-
IJocrl,l {,rionrtyna IIa coorltercrBl{e reoperr{qecrrr4x r,r rra6.nro4aexrrJx ltorrrypoB.

,I{;rn nr.tuucJreHl,r.g rrorrl,IaarlI,IIr BoAopoAa cocTaBJrtrercrr ypaBrreHr{e r,rorrrr-
SaIIr4OlrHoro paBHoBecl,rrr 

@

n+no(d,r, * clfl") : n.u(tz1q1 -l- n2c12* nrqa) + ,?, I arqr., rlv\ ,r, # j-

+ rr i arg,uilv\t,,5 + n,

ffle /21r hz, ftg - sr'rcJla aTorroB BoAopoAa B ne]lBox[, BTopoM I,I Tl]eTE,err cocTo.q_
rltr{flx, iz+ - 

qr,rcJlo I{oHtIBoBaHHbIx arorloB BoAopoAa, dm - dm1 * d.rn, *
* drna - cyr{r,ra Bepoflrrrocrefi penor,r6r.rrraqrnfi na uepnr,Ift, nropoft u rperlrfi
ypOBIIE, 9y 92, qB - BepOfITIIOCTLI I,IOIrI,ISaItrI,IIlI OJIenTpOriHbIr\[ ]{apOxr, 111 -BepoflTlrocrr, penorr6lrnarlr,rr.l rrprr rpoiiur,ix coyAape]rr{rrx (crolnnoBeHr,re BTo-
po|o po4a), o - reJrecrrr,Ira yror, d1, cL21 a,, - noc{rfr,rqrreHrr,r rrelpepr,IBHoto
rrorJroqer{rrfr 3a npeAeJraNrrr cepnft Jrafirrarra, Ba"[r,rrepa, flaruena, Qrr:
-: \'i/v3, (Pz, =' vl/v', rpo, : vB/v3, v11 v2, vs - rparrr4r{bl cepufi Jlafirrarra,
Banr,rtepa, flaruerra, f ru, f ,r, f ,, - I4I{Terrcr{BHocTF, uaryrreulin n nafiltano-
cnolr, 6anrlIepoBcltolI I,r [a[Ie]IoBcnorr ltor{Tr{rryyn{ax. 'Iari rtan xpolroc(tepa
lpospaqrra B sacrorax 6an_r,rreponcr{oro u raue}roBcr(oro Ho}rrtrHyynron (r (
( 14a;ne AJr.rr Bcnr{trren [21), ro Irr r,r -1 ,, rro;riuo cqrrarb r{BBecrHbrr,r[ u paB-
Hblr{r,r EHre}rcLrBrrocrr,r r,r3Jryqer{rrfl, r{Ayllero or {oroc$epri, r. e. AJrfl Iz, v
J ru c[paBeAJrrlBo

Irv

I": ryr-Trioi ,

xAe 7es6 : 5700'.
,(,ra rafiuaHoBcnoro rtorrrtrHyyMa ./r, nr,rpaaulr .repeB n+, nsl rlll

r n+tt a --.ltyia- ---u' .n

/l,(r) - \-ffffi. r' *t'' 
tlx' , (3)

r,{€ T:t' - orrruqecr,ur 
"rrlrrra AJr.rr ,: vr, p .- cos t}, qrv_- upo{rn.ur

noarf{lrqlrenra rrelpepblB]roro [orJroqerrrrfl c noprruponrtoft t ,lr, a, : t

/r,

:l"t-d.h\
\ or,pr, dv \ /r, ji . (1)
") ,) tLv
Voo

(2)



(Qr, - Zrfilvl). flogcrarnnr (2) u (3) n (t) u o6oanaqan S : n'+neln1, troJrf-
EraeN{ nocJIe rreltoropr,lx upeo6paaonauufr

/ h,vz \
rt',(rtrQr+ tt'lqza n'sqt) f 5't08l:^lzrE'\m** /

s (r): +

6.{o?l:,ssrZr (dk) dtn1

o-tn+ qlne arn*71fi,

r4e ,sr, : nzlrlt, sst : nrlnr, f ,, f u - ctttttt ocql{JIiLfITOpOB AJLfI 6anruepon-

cHoro r{ traureHoBo}toro l(oHTlrHyyr[oB' a

L(t):

+
5 

t n', Llt',- i'lit^t', (4)

*\ rt"o,(lrPi)dv, n : 
' li *,' "' (5)

O6oanaqa.fi nepBoe cJraraeNroe a upauofi vacttr(4)_uepea B (t) lr yuutr,fBafl, qro

.Arirr-uoAopogi a,,,rl(a* *.4fl,): O,lq @rnr(d*, a dm' dmL BblqucreHbr

"o [3]), n.ns ncnouofi drynnqntr J (') troryqaeM

_7
S(t):B(t)*0,58\ S(t')Llr*t''ld'"c" (6)

Yrirsrrerrue (ti) - o6r,Ictloe rlttrerpunol'o" ypaBlletlne 4;rr SyrrNr4[f. ucroc-

;rirr;;;^;;"p#, oopuuoBarrrrrr nunrfi. fl.apo I- (l) n'uucnaercn Iro (5). Peue-

,;;;";p";;r";r" (G) BHaqrrreJrbrro o6nerqaerc.rl reNr o6ctosr:e6crBoM' rlro

(nari 
"onracru{JrocL B trpoqecce sbrsrlcneurtfi) uueet uecto

n"(n rq,I nrq, * rurqs)< 5 'l08lrsrrE, (;ffi-) >
> 6.10?13,s *Er(#-\ , d^V 8fi". (7)- \"'0,f0/

Tan rart B BbrpaffielrfiefrJrrt B (t) n (6) nxo4ut Sr1:n2ln1' roAJr'a Bbrslrcreuufl

rdolrl{Baqu,n Hy]nrlo ,ouru rry "ti"''iy' 
Oguaxo [p,' BbrrlucJleurr 'S" AoJr]r(tra

a;;; G" r.ra"secrnoft aJrenrporl,afr uJrorrrocrt zr. Sagaqa peuaerc'r trocJreAo-

;;;;;";il uprr6rurneurr*r. Perua.n ypout ettue (6) o6uuunn uerogou^[4],

,a\o/(I4M uurrr*,,y 
-S 

1"j -' nt nuf tt1, ottiyaa Jlerfio floflytu{T' nu vL na ' Ona-

aaroc6, qro B Bo3MylneHltoit xpouoc{epe Aar /e > 5UU tt'M. aile$rponbl rlo-

cTiiBJrrrroTcfl B ocHoBrroM r{orrr.rSaqr{etr 
"o4opo71,u, 

a AJrfl /l < 500 r'ta ocgoeuofi

BHJTaA AaeT r'roHrrSaql{-fl MeTaJrJroB'

!'rraoupeAeJ]elll[flIIaceJIeIIHocruyponneft}IbIpeuaeTcoBMecTIIoypaBHe.
Ilr{fl rrepeHoca rr cTaqr{oEaprIocTtr. IJpu aront [peAtroJIaIaercfl IIOJIEOCTEIO

ue*orepeHTrroe pao.efrora. e"r"otrfl I{oHEBaquu u nOa6y}fiAelll'fl BLIrIuClesbI

uo $opuynau raa [5, 6] . Bepoar:nocru trepexoAoB Id CUJIbI OCqIIJIJIETOpOB

;;rr;'ri Lll. tr4cuo;nr,aosaH MeroA pemeuua, ouucanssrft s-[4] ' CoctaBrlegtre

ypaoueuuft , opron.rr."r, rreroAa'[4] ourcano EaMtr nolpo6uee n [B]' SAecr'

Mr,I BarruttreM ToJrrrno Henoropr,re ypaBr{etruf c yqeroM Toro' qro n 4auuoft aaAa-

qe r\{br yql[rElBae]t penou6rnuaql4g rla nropofi u rperufi ypoBHtr trpE Eaxo]fiAe-

HUrl rlaceJreHrrocTrl yponueft. vpanuenua craq[oHapEocTll AJLE Broporo u

rperbero YPonueft:

nz(Ar,-1'rt"qrr):7L!1'"Q12 * nZa'n'+ 
" \ d',,cQuiLv\'"* ' (8)

n.r(Ar, -l n"qr, )- Ar, * n"qrr) : nr(llr1rz l- n'q") * n?a*' *
+ /?1 \ 

a',q, dv lr, * l- ,, \ c\,,rQ, d\ \,, * , (9)
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\\e A;i - BeporlTHocrr{ cuor{Ta}rHbl.\ uepexo AoB, gi.i - ceqeHrre Bo3dy?nAe rrr,rr
I{ ranreHprrJ sJrenrpoHHblM yAaporr. B (B) u (9) ue aauucarrbl qJreHr,I, )rqtrTblBaro-qfie sorotrorrr{Baqr{ro co BToporo }r rperr,ero vpoBr{efi, Tar{ fiaH oHr{ MaJI}I trO
cpaBEeEwo c nrArrmnr(Ar, * lrr). Itax u n [B] , sgecr, ]rr,r EaxoA]rM Eaceirerr_
rrocrb BToporo ypoBE.rr 6ee yuera Blrutr:g.v.fl rperbero ypoBrr.rr, - rafioe upr6,nu-
E{eHI{e oHa3r{Baerc.rr AocraroqHo roqrrbrM. gnen n!a^, v (B) oxaaanoc}, He-
o6xo4raur,ru ) rurrlBarr, ToJrbr{o n o6nacru nrtconofi ,orrruqrr. vpanuenne
(9) nepenumeM crreAyroqr.rM o6paaou:

oA

n. (ero J-,s.2r?za) * Y n,sll* t ^t3, (r;) Kzl^tz-r'rlrt"r',
e-o

+ ffii'"("'l K'ltu- {'ld't'' (10)
,0

r4e ^9r. 
: nrln1, Ssr : nslnr,I{r(r): +i q?,Er1tq"1drt, A:f \( v, a",

(p, ,- trpo{ranr, noa{{ur{r4eHra trorJroqe,rir'u 
"ooruurcrnyrorqefi 

o)Lrr(er. .-
: 1tr ,r, TB - orrrr{rre^cnue rny6rubl B JrtrHtrflx Ho i Li,lfpu uauucaunu (10) yrrreubr coorrromeHtr.fi

.r,: I n:AsiltYg'u 

"-l-!i!o' 
a'',

J  fl,nzaj.n [[

AJIE I{IITeIIOI{BI{OCTI{ I4l3Jlyqerrll.fi n Ho m

Ju:\ 
n'-Auhnq'u 

,-'";'" ou dr'
) Afinral3 F

AJrq laHTelrcl{BllocTrr n LB, rp, : -Aer, dzs, dta -. xoa{$raqtrerrrtl [orJrorqe]llrrrB qer_rrpc nr.rrruft Ho, LF,
O6oanacarr

^ Aez I n"qn+ nehTeil-@,

o@il-d.
rtu(trc Fszrqrr) * +f FSztArz i srz trrf Krlrz-t'rldr',

(t t)

(12)

(13)

, ('14')

(15)

B"-
iloryrlaet{

Asz*neqszan"la

.Sr, (tr) : EsrBsr + (1 - urr) ISr, ("rr) Krlrr- t'rl d,t'r.

raz $a).u (15) Moir{Ho nafirr' sr, (u.nz ,srr) nyrerr nocJreAoBareJrb'brx upr6,rlr-
:I:::: ["ri^r:"j_,S, ynre r{BBecrrro - Borsrrcne"o ua 

'1'S;;. 
U"puou fi;6;;-?r{eHrre J3" troAcraBrrt.erc^ n (14), Bbrsucr-sercn Brr, , ,ia',its1 troilyqaeM Bro-poe upu6.rrlu*er{r{e. Mr,t uoryuulr yparueuue AJrrr B'Iqr.CJrerufl trepB,ro [p]r-6rwmeums Ha ocr{oBarrrr{ cJreAyroqux coo6pu*.rrrt. B ai-si Eil = 0,5, uo,nar{ uBBecrrro r{B reoprrr{ o6pasonauun rruiuft [g], 0ynrtqr, ,"rororxon ,Soqerlb r{aJro orJrrrqaerc.rr or BeJrr{quur,r B g:l.a t^) lle," T. e, B HameM cJrJrrraeSar = Br, Anx as )2. Ecnll s puuurr.ruo ^t;: frr'"fn.ru1311rs (i4) u
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pasAeJrtrTB H& s21, ro [oJryquM

, tl"Qsz 'l- tt eqtl
Drz (r:) - Vn+;",lyt L. tW +

A*

$ 
s* fr,l K,l^r,- r',ld'r',. (16)+ ,4sz I nrqez 1- n elllT

O6oeHasas 
. nu

n 
Pq32 + tleq3| n 4" f JzlQzt + ;; d^t

Ezz: -*+n"qar+,W t Dsz: @'
floilyquM 

@

,Su, (cr) : EszBzz(tr) * (t - ,rr) \ '* 
(', Krlt, - r'rld't'r'

(t 7)

(tB)

(te)

Vpanneurae (18) uo;riuo paCCIlaTpI,IBaTL, CTpOIO IOBOp.tr, ToJIbI(o naH CuoCO6

rroJr).qrdrt, IIeIlBoe upu6nratxeuue 4na ,5rr. O,quano B npo.qecce nrlsr,rcnesuft

Br,IflCHr4"T{ocb, aITo [epBoe npu6luxeuue, nafi4eHr:Ioe I43 (18), aonxeTc.tr y)fle

i(ocraToqHo ToqHbIlI peurelllleM,- IIocJIeAyIoque npra6lr'nrneul{f trpaHTuqecHI{

He oT,r1rrqarorgr{ Or uepnoro. tlleu nud,*rln., n (L7) AaeT SailIeTulrfi nnna4

ToJrr,rto e oSracrl,I sblconoft r{olrl'rBaqrru (n"= 7013).

Ana.irornqtrlur oSpaaort cocraBJlflIorcfl ypaBHeIILrtt Alrfl. $ Q1 II. ,I{,nr atoua
Bo/Ioi)oAa rrprirH.rrri,r rprr ypoBr-r.fr r{ rrorrrrrrryyM, AJrfr aroMa ca II - ABa ypoBr{fl

i,r i{otITrrrIyyNI.
IJrtqfictrne IIaOeJIeI{I{oC:rlr yponneli, l\tIJ rloJlyuaelt dryuttqtrm lrcToqIII{RoB

II3

u BbIxoAFItr\ym III{TeHCI{BHOCT6 trB

;: !tsrr,l,-l-rB,)e-r(Pv+r) 
i +, (20)

cTaTr.rcTrdrrecnue Beca I{ rraceJleEuocru yponuefi iuk, Bs - {yuHqua flCTostrtrHoB

AJrfl rretrpepr,IBgoro rrsJrrrerrtrfl (ur'r nouaraeM ee paBEofi synHquu flnanna),
r - krlnid,ip - orEorrreEr{e noa{{urlueuroB lretrpepblBHoro tr ceJler(rEBEoro

uor.,rorqeuufi, T - orrrllqecHaa rny6ulra B qellTpe JItrHIII{'

fiporfrarr xoo{{uquenra norJroqeEtrfi Ea oAuH aroM BoAopoAa 6rtn saqr

-rup*ou"r,rfr. ,uri *tporoteu tl"O-Lzlu Aotrtrrleposcnrfr n rn!.e lunru. ,[,un
*oriq6 upo{ulr, noa$suqueura trorJloqerur -^{ofirroncxufi, 

npBrJIb'E pac-

mtrpenr,l coyAapeu[fiuu (nposunr-Bblqucireu ro [13]). Errno upuufiro sEaqeuue

ryp6ylenrrioft cxopocrvt- u1 : 2,5 n'nlcen' flpu atou Bgaqefitrtr AotrtrJrepoB-

cHoe pacmupeEtre B ItpI,IJIb.fIX eqeIIecKasr,IBaerc.fi'- aruM otrpaBAal{o trpeAtro.-

Jroxietrr{e o mTapHoBCnOM pacmtrpertru r(p},rJrbeB Hr.. Bnunrre rosultreusoft
ryp6yteuruofi cnopocrtr tr HaJrtrque rroJrrr cxopocreft M6I 3AeCr, Ee paccMa-

rpllnaeo.l. C,re4yet BaMeTrlTr, qTo, KaI( BLI.f,CrrtrilOC], B IIpOqeCCe BbIqtrCJIeHutr'

onoHqareJIrIILIe reopeTldqeogl4e HoIIrypLI Ho u K Ca II aaruC.ET rre TOJIrHO oT

"p"+"o" 
Hoa{{uquLnra IIolJIotqeHI4.rI Ha 6AI{E aroM, IIo I{ oT MoAeJIu xpo loc{.e-

pr;r, r. e. or BrrAa BaBtrcuMocrn T (ll v'ns(h) (h--- agcga-nag {otoc{epofi)'' Peay;rr,tarbl BLIstrClrefimft - Hourypbl n:rrLtr-fr. Ho Ia K Ca II n CoorBeTcrByIO-

,{r" rolrnrrur_ T (h), nn(h), nu(h) 
--rtpeAcraBJletrbl 

rra ptrc' 1,2' Xapamrep-
uoii oco6esnocrr,Io rolyqeuHblx nrogenefi gBllnercf{ yBen,trqeutre-(no Cp-arue-

rrilm c HeBoBMyrqeHuoft ipouoc{epoft)' trJrornocrtr (go -1014) n o6uacrr {noH-
rryJla lI peaxoe uaAeHLIe-nnoruocru (go -1010) sbrue o6nagru ytrJIortrOEE'E'
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Puc. 1. [tonryprr ruuuii Ho rE K Ca II r.r

I /0//0 nt{

rroAeJrr, gna $ronnyra I
TosH[ 

- rra6rroEeHlrfi, r(pccrHHr4 _ Tcopr.rfr

Puc, 2. I(onrypr,r rr,ruut I{o n K Ca II u uogerr g,ln (t.nonnyla 2

Toqr{tr 
- Haorrctrerrl{tr, fipecr]rfitr 

- rcopfirl

B6lr,rar.r rpalTr{rlr-I nnor.rrofi r{ pa3pe}Herinor? cpe4 trNreerc.a rrrrBepcr{.g aJrerrr}log-
noft n.notsocrra. Fla.lrrasr,Ie o6racr[ troBblmeurfuft unornocrn n peanoft rpaEr4rlbl
Melr{Ay nroruofi rr paSpexeuuoii cpe4aMr{ .sBJrrrerc.E Becbrra cyqecrBerrgr,IM
SaHropon'r 4nx couJracoBaHrdrr reoperr4qecnr,x rir na6nro4ael6rx HoETypoB.
flonumenue reMleparyprr n o6racru Snorxy.na 6ea yeenr{qerrr.rfi trJrorgocrr{
rrpr4BoArrr rt roMy, rrro r{rrrerrcfiBrrocrr, B r{eHTpe Ho pacrer (c pocroiu reMn.epa-
rypr,I) 6r,tcrpee, seM u[rencrrBgocrr, n qeurpe-K ci it, na6nro4aeuble ]rre Horr-
Typlr troI{aBrJBaror o6parnoe coorlrorrreHl{e. flocreneurroe fraAeurle trJrorgocrr4
(orcyTcrnrae peaHofi.rpauraqr,r) n xpomoc{epe Aaer reoperuqecxr{e noErypr,I c
nr'raxofi_qenrpanr,uofi ocrarosnofi rurenCunnocrsro (c.rrllruHolr 6onr,mot r,pn-
BaJr__B K Ca II),.rro ranirre rre coorBercrByer Ha6JrroAerrr,rflrr.

I{art.uyumee couracoBarrrle reoperrnuecnr* u na6nroTlaeur,Ix Horrl.vpoB
yna€rcfl roJryqrrr, l(Jr.fr rJrorrrocrr{ 1013-1014 n rerrneparyprr 6500_7500..
Teoperrnuecnr{e norrryphl oxaarlBarorcrr oqe,b qyBcrBrrreJrlgtrrl\{I{ K [apaMe_
rpaM MoAeJrra_(n_a_anracur{ocrr{ T (ll n ,u (h)),, finn o4uoit or:4enr,noft iurrwr
(IJo I'r"nu I( Ca II) r{o}ItIlo [o.tryqllrs AoBoJrb]ro rorrnoe coorBerorsr,re reoperr{-qecfiEx lr ua6.nro;qaeMr,Ix Hor{rypoe. o4uaHo rpyAHocrrr 3ar{.[rcqaerc.fr B rroJry-
qeHI'Iu oAHoBper{err}roro cotJracrrfl Han yttn I1o, Tan r,r AJr.E K Ca II. Drzrrr o6ln_
flcHflIorctr ocraBlnrrecfl ptl3rl{qr4.fl Me;.r(Ay reoperuqecHur{trr trr na6rro4aeur,tlru
nolrrypaN,rrr. Bosnro;fiuo, Drrr pasJruqr4fr yilacTctr ycrpa]rraTb, ecJrrr paccMorper6
Apyrue npo{unra noa${lrquenra..trolJroqeHr4fi, coorBercrByroqr4e rreHoropoMy
troJrro cnopocreft u;,"u 60nr,urefr ryp6y;nenrrrofi cxopocrr.r. Tanue puarnri,
trpeAnoJraraercfl cAeJrarb B AaJrr,Hefrurcnr.

lJepefi4eu r{ Botrpocy o6paaonanrar xpouoc{epnoft cerr(rr. B [14] 6ruo
troryseHo, qro .spHl4e Mecra Ha ctreHTporeJrtrorpaMMax B qeETpe nuusr I(
80
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Ca I I coorBercrByror relrlrl,Irr yrracrrtar{ Ha
crrenrporeJrr{orpar\{srax B npriJre II" (+ 0,5 A).
Ha puc. 3 lrao6parxerrbr reoperrdqecnue r{orrry-
pbl, paccqr{TaHHbre flJrfl AByxnorruoneurnofi uo-
4ema. lopaqa.rr r(ol,rtroHenra (rounlr) orrrauaer-
cfl or xoJloguoft (xpecrranu) rour,r{o rerr[epa-

K CqII

i.,
..'i +
+

aut44n
Plrc. 3. I(onTypr,r lr,rRrii Hor,r

K Ca II AJrfl AByxftor{troueuruofi
r{oAeJrlr xpouocr!cprr
Toqnu - topfiqafl rioMtroHctlTa, t{pe-
CTII(I'I - XOJIOAHAfl

tl

0,+

n2

4,ftypofi Arrfl Brrlcor h ) 1000 nn. IIa er,rcorc 48
h : 2000 h.n, palnocrrr rer\rtreparyp iLlocrr4raer
1000". .fl;roruocrr, rLLr s o6eux norrrrorrer-rrax
p aBrra rrJrorrlocrn HeBo SMyqeHuoft x pon,ro c{e pr,r.
Mr,r nu4lnr, qro Ar.fl Afu > 0,5 A ot qenrpa IIo
I{HT0IICT{BHOCTr B ItpBIJIe trerrLlle Alts lop.grlefi
rioMrrolrerrrrr, B To Bpelrfl nar{ B qer.rrpe K Ca ] I
urrrerrcl{Blrocrb BBIrrre q;nR ropa.reft ItoNrtroHerrrlr.
O6t,scn.aercfl aro reM, arro yBerl,Iqerrr{e rer{re-
parypbl grn lt)2 7000 K.il, troBlJrrraer qucJro aro-
I{OB BOAOpOAa BO BrOpOr{ Co0roflrrrrr{, T. e. yBe-
IUSr.rBaeT nJroTrrocTr; xpomoc{epr,t B qacToTax
Ho. B ro )r{e Bpervr.rr $ynnqran racroqHr,rr{oB AJrrr
rex r;ry6r,rn, r4e o6paayerc.rr npblJro IJ, ;l_ 0,5 A,
npaxTr.rqec(ra He trBNreHtrercrr. A ran r{an BAecE
rfynnqraa ucroqrr[noB y6r,Inaer [apy]Hy, ro rrpr{
6onr,meft rrJrorrrocTll n Ho ur,I fioryquM r{errbrrrylo ll}rrerrcr,IBrrocrb B r{pr,IJre.

Ocnosrrr,re BbIBoAbr cJreAyroqpre.
1. B o6racrra frnoxxyra [Jrorrrocrb troBbrrrreHa tro cpaBrreuuro c HeBoBMy-

qennofi xporroc{epoft (4o 1013-1014). Bume o6racrlr yrrrorrrerrr{.a Ha6rro-
Aaercrr peanufi crraA trJrorrrocrr{ Ao - 1010, r. e. fiJronrafl r{ paspexerrrrarr cpe-
AbI recHo conpr{I{acamrca. B o6racru yurorHeHtrfl uNreercrr r4rrBepcr{fl aJreH-
rpouuofi rrJroruocrr{ (2" noapac.raer Ao -3.1012), reMtreparypa BAecr, 6500-
7500".

2. flossae[ue xportoc$epuoft cerxr,r N{oir{er 6rrrr, o6rscueuo AByxnoufio-
nerrfirofi crpyxrypoft xpouocrfepr,r, - ropflrrafl r{onrtroHerrra r,rMeer 6o.rree
Bblconyro reMreparypy Anfl h') 1000 rcn.

14 l,uaq 1974 r,
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AHAAEMWfl HAY}t CCCP

IISBECTI{fl iiPbl}ICii0}1 r\CTPO@I{3I'IqECI{Off OECEPBATOP IIII

Torr LIII, 1975 r.

HEI(OTOPbIE XAPAKTEPIICTUKII
PASBITBAIOIUI{XCfl rPvII[I rrflTEH

M, B. OrrrPr

Paccirrarpr,rnaorcrr pa:iBr.rrrrc t iryrrrr 1r]rrcrr, Bo3llr{r(rtrIrx Ira BIIAI,ItlorI ArIcr{e CoJIEqa '
rDotolerplrqccrtoe rr3].qL)Iure r[rorirty,noa flonagaJro, qro rrportrecc BoBErrI{rIoBeEI4fl i{ paBBrI-

T.rrJr rroRrJX rpylll corl)oBo?rtAacrcrr 3ar(erlrbrMlr IryJIbcaIII,rrrMr{ flpHocrrr rlnonnynoo, xoro-

llr,re B 3TOr rreplloA llxlelor Il[A yBeJII{oB pa3MepailItr 3" ,5-70'. Ha craqull [orIBJIeEtrfi He-

cr{o,rrr,rilrx rrop rra o6rqerr rl.rano]r ypoBrre flpltocrlr Sronmyron rrrlorAa rrporrcxoArlT nparHo-

BllenroErrhre (or 5 Ao '75 ,u,un) CIIJIbLILIC IIyJIbCaqLIrI, BO Bpe}{fl ItoTOpLIX gpKOCTb Mo}I(eT B

2,5-lJ pa.:a [peBocxoA]'Irrr ,rpnccrl, coce4ueir rreBo3MyIqe[Hoii xpouoc{cplr.
Ilpr,r lor;nr,rnnoBer{}rr,r 6onturoro qrrcJla il.rrrcu rrapnAy c l{parfioBpelrerlHtrl{i{ Ea6nIoAi'.-

Iorcfl Tar{}HC rr poBoJrrrHo rrpoAoJr}nr{TeJrsnue (30-60 Nurr) cum.nste rryJlr,caqlirr, Bo Bpe}rfl

I{oroptrrx orrroci.rreJrLEbrc flpr{ocrrr Aocrrlraror gsa.reunii 3-4. Onu rloryr rlpo[cxoAl{Tb

rpyfirraMll o rrETepBaJroM MeE{Ay OTAeJlbrrr,rrrrr rlyJrr,ca4rrfiM1l 7-L,5 aac. Ha {roue [poAoJr-

*rrrnrorur* nynrcaqlrii BLIAeJIflIOTcTI 6onee npautoBpeMenuble BoIIJIeoRI'I. B yXte c+opME-

poBaB[rrxcfi rpylrrax [fiTerr fipxr{e Sroxxyrr,rrlre yBeJIr(I{ rlcrreaaror, {nonnyrrr craEo-

BflTCrr trporflE{elrEblMrf II HeflpKr,II\{I'{.

Paccltor.pgnue I{apT NIiITIITITSOIO II6JI;I [oItaBaJIo, IITO paCTyIII[e rpyflflbl nfiTeE MOryT

.pacrro.uararbcfi r{ar{ R rr3oJlr.rpoBaurrlrx o6nactgx MarHrITEoro rloJrfl, TaR r'r B MarErrrrrblx

EoMlr.reltcax. B rpvnrrax, [pr{EaAJrc}Harlr'rx R }IaIr{}ITELTM nor[trJleKcaM, floBlrilreEr{e flp-
riocrir (pronnyJroB rr Bclhrrrrftrr qacro cBr{Baubr c ar{rrrBrlaaqI,rei'r gpyrr'rx o6lacreii AaErroro

nolrr,riexoa. B atlrx rpyfirrax fia6firoAaercg trocro.sr{crBo yrJra Har{Jrorra 6o,irlrnoii oclr n

11apan,[cJlrr. flpn anorroqfln tl]yrlrl, HaxoArrrqlrxcfi B ]IrloJrrrpoBausltx o6.nactflx MarI{I{T-

HOrO rroJIrr, yroJl rl.ariJloHa :laNreTHo 1'I3rreH.flercfl. 
1

SOME CHARACTE]lISTICS OF TIID DEVELOPING SPOT GROUPS, bY

M. B. Ogir.-Thc development of the spot groups occurcal on thc visible solar disk is

discussecl. The photometric study of Ha- plages had shorvn that appearance and deYelop-

meni oI the new spots were accompanieal bythe noticeable changes in the plage brightness'

At tlris time the plages look like the knots with dimensions 3",5-10'.In time of some pore

appearance the short (from 5 to 15 min.) strong pulsations of brightness occure on weak

piage background. At this perioil plages can be 2,5-3 times brighter than neighbour

chrornosphere.
During the appcar.alce of great number of little spots the lasting strong pulsations are

alsc occlrred side by sitle with the short ones. Thc relative brightness can be so high as

3-4. The series of somc strong pulsations can be observed with interval between the

ilclividlal lasting pulsations. of approximately t-1,5 of an hour. The short pulsations

takc placo on the backgrounal of the lasting ones.

The magnetic lieftl maps had shown that the increasing spot groups couial be situatotl

as in isolated mlqnetic legions, so in the magnetic complcxes. In spot groups, belongeil to

maglctic complcxes, the plage brightenings and ilares were often connected with activi-
satioir of the othcr r.egions of this complex. The constancy oI the great axe inclination to

thc parallel is obscrved in these spot groups. On the other hand, the inclirration angle 
-is

noticcable changed in groups, situated in isolated magnetic regions'
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trIo lra:repraararu na6nro4enufi IrrarHI4TrIbIx norefi coJlrrerrrrblx rlrrrelr, oiry-
6nlrfiosausblM B trpr.rJro?fieHr{u K 6ro;I,rerenro <ConuesHhle Aa}rHEre) Ba rreprro/r
c 1969 no 1973 r., 6H;no EafiAeHo 6orsmoe qIrcJIo lpytrtr rrrreH, BoBI{r4HmEx Ha
BulrrMoivr [trcHe Conuqa. ,[,;rr uayuenna oro6pauo 50 rpyur, Itoropble MoEtHo
rrpocJIeAI{T}, B TeqeHue HecHoJIr,Hux gneft nx mI{3Hr{. crpoenue MarrrETEofo
rroJrfl B rex o6nacr.ax Conuqa, rAe BoaHI{ItaJIrI orfi lpytrnbl, paccr{arpr,rBaJrocb
no r{apra}r rr{aurtrTublx rorefi, r(oropble troJlyrarorcrr cpaay AJI.rr Bcero Coruqa
Ha o6cepnaropuu iVlaynr-BrarcoH r{ ny6nuxyrorca n c6opnunax <Solar-
Geophysical Data>.

Ortaaarocr,, qro rrpr{r\,repHo tro.rroBr{}ra Bcex oro6paunnrx rpyn[ Boa]runaJra
ua $oue upeanrruafino cna6oro lrarHr{THoro rroJrrr B nn4e ue6onrrnrax 6nuo-
Jrtrplrrlx o6nacreft, coBeprrreHrro He cB.flBaHHr,Ix c ApyrI{MrI axTltBnr,rnan o6nac-
T.flMrr. Paauepu arrrx uao.rrrlpoBarr]rbrx yqacrxoB Marr{r{rrroro rroJrfl B cpeAn€ix
6nuu raxuuu: Aq = Bo, L)';= t0'. ,(aree orrn 6y4yr lraabrBarbcrr oS.rracrnrn
ruua I.

/{pyrne rpytrrrbr tr.sreH BoBHrlHaJrr{ B rretrocpe/Icr:ee[rofi 6rusocru or yme
cyq,ecrByroq,Hx anTrrBurrx o6;racrei,i, Han 6nr upuctparrBar{ct, K rrI{M. Blrecre
oHrr cosAaBaJrE A0BoJTE,HO Hpyflrlbrfi uaruurnnrft nolrnneHc. Taxrae o6;racrn
AaJree 6yA)rt EasLrBarbc.tr o6ractsrul,r tuua lI.

,{nn 13 rpyilil, Boarlur{rrrr{x Ea Arrcne xan s o6;rracrax I, ran r4 B o6nacrxr II,
r{rueJlrrcr, rtunoSlrrslmr, rroJryqeHurie Ha xopouorpatfe Hpr,rrrcuofi o6cep-
Baroprrrr. Cnelrxa ocyrqecrBJrflJracb B cBere Jrrrrrr4lr I{o c rrorrorqE,ro uilrep{epeu-
qrrorrHo-rroJrrrptrBaquourroro Surrrpa .Halle c nolocofi nporycxanns 0,5 A.tlacrora cber,rxu o6r,rsuo 6.r;.la 4, pelxe - B naqpor B Murryry.

Itax 6rrro BalleqeHo Batreponr s 7924 r. [1], paaBr{rue nosofi $nonrry;rr-
uoft o6rac:rr4 Haqr4rraercfi c nosBJreHufl MaJreur,Itoro, rrpanTr4qecxu Kpyr.rloro
tlloxnyna rra Mecre, rAe palrbrtre rre ua6nro4aJrocb rrrrxanofi anrunnocru. Epy-
4er [2lycrarroBII.II, qro paBBtrrrle nonoft rpytrnbl u.Ererr BCerAa colpoBoE{Aaercfi
BoBIII{HrroBeul{er,r B o6;nacru {noxxy;ta cucreMsl altrl{Br{Ltx reMHbIx EoJronoHeq
(AFS). fIo orralr trpr{BrranaM rraMrr ycraHaBJrrrBaJrocr rraqairo paBBrrrrlrrr nosofi
rp.'ftrubr Ir.srerr, Kor4a caMrrx rrflTell etqe tte 6r,rno.

tr{ayreuue I{oBbIx {.roxnyrr,lrux o6nacrefi, r4e rroBArree BoaHlrrraJru rr.ETr{a,
troI{a3aJIO, rIrO y}Ke K r{OHqy trepBOrO AFrfl rrx cyqecrBoBaEilfr 1rJr.14 rra cJreAyro-
qr.rfi geur, B rrr{x troflBJrflJrr{cb ue6our,urne flpnr{e yaeJrnr{. Tanofi nu4 {tron-
riyrr,noft o6ractra orr\,rerraJru ranlne Epyqen [2] u ]topo6oea [3]. llpu paanrrnn
MaJrhIx rpy[tr fisrerr qrrcJro flpr(ux yaeJrr{oB ueBeJrano - 2-3, a rtpr{ pasBr{-
rrra 6o.:rrurr4x rpytrtr Irx r{o}r{er 6r,r'11 6onr,rue Aecrrr}r. Jlranefiurie paaMepr,I
orrrx yBe.nnos 6brull BanJrroqerrbr B rrpeAeJrax o.r 3",5 go 10". Itorga npenparqa-
elrcq upoqecc [orlBJlerrr{fl B r.pynlle rIoBInx rrqTerT, rrpntre ySeJlKrl }I l{vro-
Br,Ie BoJIoItoHqa I{cqeBaIoT, {roxxy.[r,r cTalroBfrTcfl npoTflir{eHHlrMlr r4 }refrp-
HUIIIV.

cDoroLterpra.qecnofi o6pa6orne 6r,rnn nolaeprEyrl;r rlorrrtr Bce rrpnr4e yBeJrnr{
n 13 {noxxy.rlbEI{x o6nactRx, B lrrrrtrr rra noropbrx BareM paBBrrnucr 6otr,rrrrae
rpylnbr trrrrerr, a B BocbMr{ - M&Jrr,r€. Sapuconxu gTZx rpynn, Barrrbre lra npr{-
.nor.xer'ruft n 6ro;r,nerenro <Co;nneqnbre AaE[breD, ueo6panterrbr rra puc. 1. B ra-
6rr.rqe ilpr.rBeAeHbr rrer{oropbre cBel(errr{s o6 erzx rpyunax. ,(,;na $o'ronerpurr
ur,r6upanracr) HaApLt c lrar{Jlyqutn,r,tlr r.rao6panielltrflMr{, IIo ll3r{eHerrr4e I{aqecrBa
rtao6panieulrrr Bo BpeMg rra6;rro4errrnfi, rtoueuno, BrJecJro trcHa]r{crrrrtr B rroJry-
qeIrHL,Ie peByJrrrrarLr. B neprao4r,r 6r,rcrpr,rx uauerrerrufi .spxocrlr r[tonHynou
r{BNrepeHurr [poBoAr{J]r{cb rrepes 0,5 uurt,, a B rreprroAbr cnonofrnoro paBEErtrfl --lepea t-2 atun. ll]e,r,:l, rforolrerpa Br,rpeaaJra Ha troBepxrrocru Co.rnqa rrJro-
qaAr{y pa3Meparfrr 2" x 2". tr4ureuclrnuocrr r{BrfepfrJracb rro orrrorreH?Ilo H
coce4neft rreBoBMyqer.rnoii xpouocSepe. B peaylr,tate $oroue.rpuuecnoii o6-
pa6o'rxra 6r,rr uocrpoeH p.BA rpa{unou orrrocrrreJrr,Horo r.ral{enerrr{.rr flpnocrr(
tlronrtynsr,rr,rx yBeJrHon. Henorop6re uB arux rpa{urioB trpeAcraBJrer{br rra
pwc. 2 u 3 (npenrn BcroAy uocHoocnoe).

flpr pasnuruu 6orrruux rpytrn trrrrerr 6bru eal{eseu prr4 o6rqux, xapar-
Tepnbrx qepr B uaMerrerrtru .rrpnocru {nonxyuou, B nepzo4 tro.rrBJre}run Ee-
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Puc. 1. 3apr.rconntt pa3Bll'rufl rpynfl rr.srerl

o - 6orbuue rpynnbr; 6 - iraflLle rpyntrbr

cr(oJrbr(r{x Ee6ol6trrux nnreu B pacTyqefr. unu B y]Ke c{opurapoeaBur€ficfl
rpyrile Ha6ilrcAaercfl HIrBnI4fr ypoBeHb flpnocrtr - B cpeAHert 1,3-1,4 or-
IIocrIreJILIIo CoceAHefi IIeBoBN{yqeHHoft xpoN{Oc6epbr. Ha arort ([one lruOr4a
rpoucxoA-frr r{parItoBpeMeHHLIe (5-15 nLuH) cvrlbrrrle (2,6-3) BctrJIecKtr flp-
nocrr.{ (clr., rraupuMep, pl{c. 2, a,3 v 7.YI 1972 t.).
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Hofrrep I

rpynrrr lo I
uCo, tgcqHsru I

EaHHbttU, 
I

I{oMe})
I PylIIIbI
ilo ouc.
l[ax-r\[ac

un*". 
IaII{CJIO I

nn'ler 
I

Mat{c.
nirorqaqB
B M,A,II,

Xapar{r'ep
Mal.rr!rrHoit

o6;racrn

Aara llpoxon([cHrrfi qel]e3
rlcHTpairbHbrit MellHtr[aH

r{ r(oopAIIHaTbr

I4rcnr
14rcr;
Arlyct
Cerrrr6pr

I4rorir,

III ro,u r,

[)c:rrr6pr,

1191tc
rL g7'2

tr 987

12 016
12 021

158

220

230

262
27t

Eo;rrrriuc rpyxnr,r

VI-6 { 3; S895 77':it
VIT -26.lr S8.5 lj7,;

VIII-6,7; N16,0 3zr1r,0

IX-1c,8; S9,0 320,0
lX ,l0,Br N I 'i 2iJ, .r

r\{arr,rc lpynrrbr

s8,0 86,Ir
NB,5 100,0
N7,5 58,0
s3,(),1 04,,0
N'15 327 ,5

N4,5 308,0
56, il 302,5
Nl ti 258,0

48

40
,l.tt

1B

tt

II
II
I
I
I

>2000
550

>1600
600
330

30

i00
i50

20

60

t0
40
40

155

\57
159

2Ilt

267

268

2ii9

ll91t IJ

1r 906

i1 912

It 968 B
,r2 011 c
12023
12 024,

{2 026

vI-5,6;
YI-4,6
yI-7 ,7;

yll-28,7;
lx*4,2i
IX-5,7;
IX-6,1;
I X-9,5;

7

t8
I
7

L2

2

7

11,

II
I
I

II
II
I
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I

11plr roaulrnrroBerrlrr,r 6o;tr,uroro qr,rcJra r.reJrnrr\ r.rrrelr cpe4Hufi ypoBeHb
flpr{oorr{ Bo3BLr[raercrr Ao srraqe]rufi7,B-2,2. O4nafio HapfrAy c ,Epnr.{[,rr{ yseJr-
Har{r{ cylqecTByroT r,r Tam}re y3.rrbr, flpnocTb ltoTollrrr-\ [raJIa (cr,r., Harrpr,rr{ep,
pfic.2t a,4.YI. 1972r.). Orur lraxo4nrcfl B rex rrecrax, rAe B Aannbrit ueplro4
rrflrHa rre BoBIII,II{alor. qrI peByJIbrar6t corJracyrorcrr c rra6rrroAelrr{E},rtr Hpuceu-
no [4] u I{opo6oeoft [5].

B uepuo4 6ypuoro paaBrarrrfi rpyfiflbr rrflrerr npor,rcxoAfr HaH nparxoBpe-
NreHrrbre (5-15 rr'utr,), 't-a$ r4 _6o,[ee npoAoJr)nr,rreJrr,irbre (30-60 nunl cum,ti;;.e
rrvJrr,caqrrr{ (cu. plrc. 2, a, /t,8 rr g.VI; pvc. 2,6, e). I1a Sorre 4nnrejrbrrbrx
tryJlbcar{I{ft qacro B6lAeJrflIol[cfl 6o.nee xparr{oBpeMe}rHLre BctrJrecHr{ flpnocrr.r.
34ecr, cJleAyer orlrert4Tl, rITo noire6arrr{fl flpnoorl,r [poAoJr]Itr,rreJlbHocrblo rro-
pflllna oArroro qaca 6r,uru Bar{esegbr rar{}Ite }topo6oooft [6] upu {orouerplru
HeycrofislrBr,rx .rrpnrrx dl.rronriytr,nbtx BoJronoHerI.

flpo4o"urxureJrbrrr,re rreupepr,rBgbre r.ra6JrroAer{r{fl [onaBrJBaror, rrro AJrr{TeJrr,-
HI,IE BCIIJIECHI{ IIE OAI,IHOqEI,I. OrITI IIOTYI I,IATI{ OAIIH 3A APYIUNI C TI}ITEPBAJIOII
npl{Mepuo 1-1,5 uac (cw. pt,.c.2,6, e). r\ co]HarreHrrro, riaurlr Ha6rrroAeHr.rfl r{e
uo3Bo.lltrlor ycrarloBlrrb, I{aIt Ao,rrro AJIr,ITcfl DTor trpoqecc, rro, rro Bcefi Bellofllt-
trocrul oH rre rrerrpepbrBeH. Tan, B rpyrre j\& 220 ZT.yfi (pvc. 2,6) noc;ne
HecItoJIbI{I{X qacoB Coxpal{e}Illfl Br,ICOrtOro ypoBrr.E rrpHocTl{ }IacTyrrr{Jr ctra[
A_o 3r'raqeHrrft 1,4, noropr,rfi ne 6sr.rr CBflBar{ c oKorrqar{r{e}r pa3Brrrrrfl rpytrnri.
I{a c.negyroquii AeHb ypoBerrr, flpriocrrr BrroBr, 6rr.rr uosirmeHH},rrr.

[{an nr,r4no rr, trpr.rBeAenurrx rpa{rmoB, {ron.tyJrr,r Moryr 6rrrr, r 3-4 pa-
B.r (a rflorAa r.r 60Jrbure) apve coceArrefi HeBoBr,ryrqerrrrofi xpor{ocOepbr. Tariue
I4Irrelrcr4Bllocrr,r o6r,rslro Ha6rloAalorc-E B crrJrbr{brx xpoMocsepHt;rx Bcrrbrrrrnax.
O4rrarto orl{cbrB&ertble nyJlbcaqrrr,r o6brrruo cqurarorc.fl cy6"LrurroxaMrr rrB-Ba
oueFr6 Ma,[oft rrJrorqaAr,r Tex vseJrKoB, rAe oHr,r [por{cxoAflT.

tr4ueror Mecro I{aH cllHxpoulrr,Ie, Tar( r.r rrecu}rxporrur,re Ho;ne6aru{rr .spnocrr{
B Ilasr{r,rx ysJrax Aarrrroft r}.ironHynr,nofi o6.uacru.

Hor4a B rpytr[e HoBr,re firrrua 6o;rr,rue fle BoBrr]lHaror, .spnocrr, tfronxyroB
rorrlrlrraercrr (uro co.rnacyerc.E c peBVJrrrraraun Itopo6onoft t3] u t5]) Ao Br{a-
qelrrlfl tlpr{[feprro 1,5 u clurr,nbrx BcrrJrecHoe 6onbtrre ne ua6.urc4aerc.fl, B yine
paBBIrBrlruxc.rI rpytr[ax troryr trpoucxoltrr4TE, Bcrrrirrrnr{, BaHrIMarotrIue 60rE,[ryrc
uJroqal{h. TaHr,re Bctrbrrrr(r{, EatrprrMep, ra6.rrro4a;rncr, l0 a ll JX ig72 r,
B rpytrtre N! 271 (o6;racrr rr,rua I). B orlr Arrr{, cyA-E ro Kaprar{ NrarHr{lrrrrrx
uo.'reft, IIoryqeHrrl,Irr na o6cepBaropr.rr{ Mayrrr-Bu.ucou, o6racrb yrparrrJra
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6uuounpuyrc crpynrylly u cpeAr.r uonrlotpuqareJrr,Horo BIraHa BoBITUHJIo BHpa-
lJIeHUe trOJIOE(ITeJILHOIO IIOJIfl,

Ouuueu retrepb re rraMer{eHrrfi fipnocrefi SnonrtynoB, Horopble na6,rrm4a-
Jlrrcb rrpu paaBr{rr,rr{ MaJrbIx rpytrtr. Cpe4nufi ypoBe}Ib .trpltocrl{ JrI,IAepHoro }I
xBocroBoro yaeJrrioB B reqeHrle ncex gnefi HII{BHI{ rpyfltrbl Hr{Bofi - rlpllMepHo
1,1t. B ror trellrlo4, ItorAa B rpy[rte noflBJlflercfl 2-4 te6onr,rrux trflrHa'
r{rrorAa ua6lrc4arotcfl r(parHoBperro}rrrrre rtone6auus .flpItocrr{ (or 4 4o l0 nuu,).
9rlr xo.ne6aHrrfl rraJrr,I r[ Jreinar B rrpeAeJrax omu6ox uBMepeHr{r. tr{uor4a
BoBHr.rnaror rr AoBoJrbrro cr,rJrbrrr{e BcrrJrecxrr IUIr{reJrblrocrrrc 15-20 n'un, (na-
rpr.rr,rep, 24 w25.YIl 7972 t. B rpynue Ne 214, pnc. 3, 6) w c oruocr.rre;nrnoft
rpnocrlrc 2-3.

li uepro4 r{axcr,rMaJlbHoro paaBrrrlr.s ,rnanoft rllyflrrlr, HorAa s Hefi uo.Esrs-
e'rcn 10 r.r 6o;ree N{eJrnrrx [rrreH, rra6nrcgarorcfl, nax u B cryqae 6o;rrrulrx
rp)/ilIT? CI'IJILI{IJe BCIIJIeCHI{ fpItOCTI'I AJIIITeJILHOCTLIO AO SaCa, HaIIpI'IA'Iep
4.VI 1972 r. B rpyrne N 155 (pnc. 3, a) u 6.IX 1972 r. B rpynre J\li 257
(pr,rc. 3, c) . Ha lrx {one ranir{e BbrAeJrfiiorcr- 6onee nparxoBpeil.IeHHlre Iryilrr-
car{r,r,,r. IIo, n orrflsue o:r 6o;rr,rnr,rr rpyrr[, flpnocrE, {,noxxynr,ruix yBeJII{oB
n{e,,r{lly rryirbcar{rrsl{r{ orrycr(aer ctr Eo }rr43noro l,ponux ({,4).

13 ueprao4 paapyrrreHrrfl rlt r.rcqearroBer'Irrfi M&JrrJX rpytrfl B r{rlx Moryr npor,rc-
xo.[r.r'rrr ci,Iilbr{bre BclJrecHr{ trpr{ocT}r. o6r,Iqno D'ro 6blsaet B Tex cJlyqaflx, Ito-
rAa lpyriiri{ pactro,-rararorc.n s oSnacrflx rrrtra II. Tan, B rpynle N 155,
rraxoAr4lrrrreiica rue;,n4y rpyrtrarrrr Il! 158 il N 153 4.YI v oco6enro 7 n 9.VI
(pr,rc. i3, a) , ua6nro4aJrrrcr cI{Jrb}rbre BorrJrecxr{, r{N,reBrrrtr{e BI{A AByxJlerrroarHLrx
tscrrhrrrrei{. B aro }He BpoMfl ycr.r,.[iririlc6 -rrllnocrr dr,,rorirty,non r,r B lpytr[c Ni 158.
B rpyrine N 274, HaxoArrBrtrefi.cn s ol(irox{ noMii"rlexce c uoqI.roft rpynuoir
,r\li 2'n6, 27,YII rpor,raorrrJra HeSo;rrbrrari iro rrJrorqaArr, rlo oqerrb flpnafl AByx-
Jrerrrorruafl BctrrJrrrna (puc.3,6). Ona Boarrrrr{Jra rr]lr{ilrepHo rrepeB rrac fiocJre
Bcrbrrrrnrr B rllylne Ni 216,

I4rax, o6rque xaparrepHr,re qeprr,r {noxHy,non n rrepr{oA BoBr{r4nrroBer{ufl
I] I{I4X II'ITEII TAITOBbI.

t. @roItxy.ru,r rrl{eror Br{A yaeJrnoB c ;nunefiurruu lla3N{epa}rlt or 3",5 4o 10".
2. [Ia cra4urr rrorrBJreHrrrr HecrioJrbxrrx He6oJrr,ur{K trflrerr ua6nro4aerca nr,r-

enrrft yponenr .fipnocrrl SnoHHy.non ( 1,3-1,4)
orrrocr{re,lrbrro coceAHeft HeBoBN(yqennofi xpoltoc-
{epi,r. I{a arou {one unor4a rpoucxoA.rlr Hparno-
B p errerrrrbre ( 5 .- { 5 x,uu,) cvnurubre BctrJrec It I{.

3. Bo BpeNrfi BoBHIrr(EoBeRr.rs 6orruoro qrrcJra
: rrerxux rrflTerr lrapflAy c r(parHoBpelIeHI{LrNIr{ IIpo-

rrcxoAfir r4 ArrrrreJlE,rrr,re (30-60 nuru,) rryjfll,caqvtr
rrpnocrr.{. Onra ivroryr rrArrl rpyrtraMlt c I{irrepBa-
Jr orr rleiiiAy orAe Jrb rrbrMr{ tryJI b c aqlr.trMr{ trprrMe pHo
l-7,5 voc.

4. Ornocu'reJrbr{r,re .Epl{ocrlr B crrJlbHr,rx [y.rlb-
caqrrflx B ocHoBrror{ Aocrlrralor enaseu[ft 3-4.

5. Llylr,caqr{u flpnocrrr B paarrsrx yaJrax Moryr 6rrm nan cuuxponur,IilIr{,
Tari I EeclrHxpoHrrr,rMtr.

6. B yxre c$oprvruponaBlnlrxcfl rpytrtrax, rAe IroBLIe fltlrlra 6onrrue ne
o6pasyrorca, flpr{ue yBeJrH}r r{cqeaaror, @noxxynr,r cralroB.arctr nporfl)fielr-
lr,rrrr4 n c,ra6r,rur. B eror [eprroA, a raltixe Bo BpeMfl paapyuenrlrl rpytrtr
r\roryr trpotrcxoAr{rb Boru;rrtr}ru. B o6;racr.sx rrlrra I onu -sn,n.flIorctI cJreAcrBrleM
roro, qro rpy[tra yrpaquBaer 6unornpnyro crpyltrypy rl s o6racrlr rroJl.rr

oAr{oro 3r{ana fioflBJlrleTcfl rro.[e [po1]rlBorroJloi+tHoro BHaKa. B O6.naCt.gx runa
II scnr,rrrru n 4aunoft rpytrne Moryr 6r,rrr nr,renaHbl lroBblrtreurreM aHTITB-

rrocrr4 B coceAr{trx rpylnax. 3ro rart IraablBaer{bre cl{N{rlarI{qecl{tre BctrLr-
rrrril4, saMeqeHrlr,re eq,e PnuapAcorroM [7, B]; oHrr flBJr.rrIOTCfl CJIeACTBUeU {U-
Br.rirecxoro naaauo4eficrnlrr ar(rr.rBrr6rx o6.nacreft. 14e scero cltaBaIIr'Ioro cJre-
.[vcr, q'ro no xapaxrepy IlBr{eHeHLIfi flpltocrtr {nonnynon B neprroA paa-
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Br{Tr{fl IIOBL,IX rpytrtr [rITerI IreT

paSJlr4tlufl IlIelIiAy rpytrtrar{I'I, BO3-

irrn*uom s o6nacr.Ex I u Il.
Er,r;ro to,nrr(o BaMeqeuo, qro rle-
I(OTOpLIe BCtrJIeCItI{ flpItOCTI{ fr
BCtrbILtrKrI B lpynnax rr'rtra II Mo-

ryr 6rrrt cJreAcrBrrel[ aI{TlIBr{3a-
qrrr.r ApyrEx rpy[rl AaH]rolo Hor{II-
Jreltca.,{;ra 4a.nr,nerluero cpaB-
r{enlrrr arlrx o6JIacrcfi pacc}Iorpe-
Ho 50 paBBrrBarolqr{xcrI rPYIItr
r-'l'ferr, pacIroJroH{eIIIILIX B O6JIa-

cr.sx o6oux rI{[oB.
fIo MarepI{aJIaN{, onY6rltxo-

BaIrHr{Nr B 6IorJrereIIe (CoJrl{eq-

Irbro,{&Hlrbre>, 6r,r;nn pacclrorpellll
rlS}reHerrtrfl trx nJIorqaAefi, lleue-
perrlrlJx B l\{r'IJIJrr{OEIrbIx I(OJrfIX
uorycSepu (,So), p aa4null{eIIlle trfl-
reu fro AoJrrore (l) ra uanteueuue
yrJta rraxJroua 6onr,ruofi ocu rpyn-
ilbr H trapaJl;renu (a). Llenoropne
r{B rrocrpoeuuntx rpa$ultoB IrpI{-
BeAeHbr Ha prrc. 4 or4enr,no 4nR
o6,racreft I u II.

[Ipext4e RCero. o6 pa rqae'r o tttt-
r{arrrle ro o6croqrenbc'tBo t .lTo 

2,6
lroBeAerrr{e yrJIa ct Becb}{a paSJrI4rr-

rro 11Jrfl o6.nacrefi I u II. T1eeecr-
rro, qro eqe B 1930 r. Bpynuep
[9] saNrcruil reHAeHql{rc yrTenrrue- /d
Er{rr yrJra rlar{JIo}Ia 6onturofi ocn
rpYIIIILr rIflTeII H rIapaJrJIeJII'I IIpII
cBoJItol{r4H rpynni,t . IIo, ttatt lt't'ra- tntlru
r{o r{B pLIc. 4, a, cytrtrecrBylot "'.9\
SIIaqI4TeIIbIILIe OTI(JIOHeIII{.g OT

eTofi BanorrorfcpHocrrr. Bo-nep-
III{X, 3OM€TI{T,IO lISlttlHeIII{fI yf,JIa
ct, Ha6JrIoAaJrLrcb tlanrl{ ToJIbI{o y
'fex fpyrrtr, ito'ropblo lTa\oAIlJrI4CTr //,
B o6nac:rax r'rrna I. Bo-n'ropr,rx,'/'A
AaJIeHO He BCerAa YroJr c[ yNfelrb-
IrIaeTcfI - oTlferleHo 1\[]roro cJIyrIa-
eB yBeJrrrqerrrlfl yr.lla IIaI{.rroHa K 4,2

trapaJrJIeJrr{. B-tperr,ux, y Bcex
rpytrtr, HaxoArrBrrrl4xotr B O6.nac-
TtIx TI,IIa II, rra6,rro4aJlocb rlpa- J4
r(Tuqecr(ll Iler{3N{cIrHoe 3IIaqeHue
yrJra ct. B uexoTopr,rx cryqa.flx
a jy ulrx ftaK 6yAro r{BMeHtIJIocb , 2,0

I{O DTr{ rrsMeHeHr{fl BcerAa 6brru
MaJILI u HaXOAIIJII{Cb B npeAeJIaX
our6on ualIeperrlfl (10o). Bnno /,8
paccMorpeHo rrecHoJlbno cJlyrraeB
oHoI{qaHlIfl paSBr{Tr{fl l[orqrlLrx
rpyln rrfrreH. B cJryrrae o6ra-
crefi I BAecL 66rJIr{ flcno BI,IArrr,r
Gr4Jlbrlbre uSMeHeHr4rI yUra d.
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2,6

Tan, n relreHr,re t0 4nefi na6lrcgenua rpyrrrbr j\i 100 (uapt lgTl r.) yro.,r a
yBeJluqr,rJrc.E ua 80o. 3to oqeur, roroflre Ha BaMeqeHnoe- Inesbrmesoft [i0]
flBJIEHIIE BPAqEHI{fI IIECftOJILI{IIX IPYIIN IIflTEH HAH OAHOTO I{EJIOIO .BOKPYT
lrenoroporo qer{Tpa.

. ^ . flone-nr.rg paBABr{?r{eHrr.a trflre}r rro AoJrrore 6r,lro aarreseno Epynuepolr B
1913 r. [11]. ]taH Br{AHo r.rg pr.rc.4, y paaunx rpynr rporlecc paaABux{errrrfl
trpo,\oAr4'r uo-paaHor,ry: oArrr4 rpynnLr BrJTflrr.rBaroTcfl rreupepbrBr{o B reqerr}re
BCeIO BpeMeHr{ }nrrSHr{, a Apyr[e - trpanTr,rqecx[ Hecr{oJrbr(o repr]brx 4uefi.
XapaHrep rrBMeHerrr[.fl uroqa4efi u ux Berusr{Hr,r y l]a3Frr,rx rpynr rroryr 6rrrr
paBJII{rIHbrr\{w. 14 rto o6ounr Drr{M [apar{erpa]ir (S r l) pasnr.runft }re}riAy o6.nac-
rrnrra I lr II ue Balreqeuo.

B ganflro.rerrrde orlrerr{M cJreAyrorqr{e ocHoBH6re peByJrbrarr,r.
1. flporlecc BoBHr{r(HoBetutfl lr paaBr{rr4fl HoBbrx rpynn nflre}r corlloBo-

tltAaerc.rI Bar{er}IbllIr,r l4B}reHerlrrflr\rrr gpxocrrl c[.nonHylon. 3r.l,r lre].rer{eulrfl rra

4.W

.qft

/l\ t

3.W

+ qH

Puc. 3. orsocratenrnoe rratrrerreur.re lrgTerrcrrBuocrr.r {noxnynr,nbrx ygeJrr(oB
a - Ailtr rpycqbr Ni 155; 6 - AJr.s rpyntrbr JVe 214; e - nJrr rpyrubr Ni 257. O6oagacegtrrr re E(e, qro rr
fia B}ra, 2
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llaftEefi oraAr{i4 pasBurr{fl rp}trnril trrreror xapanrep riparHoBpeMeHHbrx ny.rrb-
caqrrft .Epnocrr4. R uepmog 6ypuoro pa3Blrrtr.tr rpyIIIIbr r,rapflAy c fiparHor]pe-
MeHTIi{[II,r rIa6iIIOAarOTCf TaI{ilic lI AJIuTeJIb116le IIyJIr,Callr,rr{.

2. Paeeueamtllrlecfl rpylrrr{ rrflTerr r{or}rr paclorararbc.s Han B lraoJlrr-
poBalIIrT,Ix o6racrtJx lIalHl{lr'.Horo rloJrE, TaH rr B }IarHrrTHIJx r{oMrr.rreKcax.

I3 rpSrsrrna, trpI4HaArIeE(aqr{x n MarHr{rHbrM HoMlJrer{carf, rroBbrmegrre
flpr{ocrtr Snonnynon tr Bcrr,rr[nr{ qacro cB.rraarr6r c anruBr.raarl}refi 4pyrux
o6.rractefi Aallr'Ioro fionrrrJrer{ca. B ourx rpynlax Ha6JrroAaercrr raHH{e trocrorrr{-
crlo yrJra rran.rloHa 6onsmoft ocr{ H trapaJrJreJrr{. flpu onorrcqrlr,r rpytr[, Haxo-
AfIU-lEXCfl B r{3o.[[po]laHlrrrtx o6.nacr,sx Marr{LITrroIo noJrf, yro.[ EanJrorra 3a-
METTIO I{SMEIIflETC-'i.

Mait 7974 r.

t.
2.
9

4.
c

,6.

B.
9.

10.
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Ar{AAENIIIfl. T{AYIT CCCP

I'l3RECTlIfl ItPtIMCItOtI ACTpOOIISI4TIECI{Orl ODCE I'BATOpI'III

Ton LIII, 1975 t.'

IIEHOTOPbIE OCOEEII}IOCTI{ CTPYHTYPbI XPOilIOCOEP6I

T. T. Ilan

llayuaercx rorrrtaa crpyr(rypa xporraoc{epn Cornqa rro crenrporeJlllorpaMMaM, troJly-

qeurrblM ua groftuolrt CIIeRTpoTeJII{oIpa{e Hpbll{cftoft acrpo{[arqecnofi o6cepBaTopul4,i

Jrr{Etrfix Ho, Hp, Hr, FI6 r,1 K Ca II. B rr,rurau Ho cnentporeJll4orpaMMbl CEI,II{aJII{CI' KaI{ B

flApe, Taft LI B IIpLIJIBEX }Ia paBJI[qHEIx paCCTosHlIfiX OT qeIITpa ilWF,tt'ti. B 6oflr,nrusCTse

cfiyriaeB. B anTrdBubrx r4 HeBo;Myr\eanbrx o6Jlacr.sx Ea CoJrEqe relvrrrbre r{ cBerJI[Ie 
1*T-"

Togr{oi.i cTpygTypbl xpoMoc$epbi, IIa6JIIoAaeIIile B yI(a3aEIIr,Ix flr]Itr{.sx' coBnaAaloT IIo [o-
Jro5(errlrro. COnoCTaUJIeEue fiapT ,IpltocTeft B JIL{IIIIT{X Ho U K Ca II c fiapTaMll IIpoAOJILHbIx

Maf,lll'Hbrx rrouefi roxaaaJro, lITo B ar{Tr'rBrrbrx o6lacr.sx t 69fi cJryqaeB }{aRcltMaJrrrrra'l

.sp6ocrl Bo {fioxfiyrax Ha6JrroAaerc.E B o6Jracrr.r xBocroBoft rroJlflpuocrr,I MarEl4rEoro troJrrl.

soi\/lE FEATURES oF TIIE CHRONIOSPHERICSTRUCTURE,by 7. T. Tsap.-
The fine chromospheric structure in the Ho, FIB, FIy, Hu ancl f !at! Iines is studjed' The

observations were macle with the double ipec[roheliograph of the Crimean astrophysical

observatory, In the FIo line the spectroheliograms were taken at different parts oI the

Iine. It is founfl that tf,ere is a goocl accordance between position of the dark and bright

iletails of the chromospheric fine structure in active antl quiet regions. Thc flocculi brig-

htness maximumwasobservedin the region of the following polarity iq 69% of tlre cases.

IIavseEue xpoMoc6epbr rro ctrer{rporeJrr{orpaMMaM rrpoBoAr{Jloc;-;;m;
,rropo, t1-51.- Ilau6o.nee o6mupurr6 r,rccJreAoBarrrrfl trptrBeAeHbr B [1, 31.

O4uano [pocrpaHcrBeHrroe paapelueHr,re ctrexTporeJrr{orpar{M, I{clroJlr,soBaH-

srrx s [1, 3] 6srro cpaBIIIIreJIE,Eo IIe6oJILuLrM. (4'-5"), .rro IIosBoJIIIJIo JII{IIIb

trByrrr4Tr, orrrocr{TeJrbuo xpyurouaclrrra6Hble AeraJI_r{ xpol{oc(bepbr. }tpoue toro,
$oiorpa{upoBalll{e Conuqa B paBHLIx JII{HI4flx B [1, 3] rpoBoAllJlocb trocJleAo-

BaTeJrbHo, qTo He rroSBoJrflJIo rlpl/t cOilOcTaBJrerrr{I4 crler(TporeJltrorpaMM ytII[-
TbrBarb BoBMolr{HbIe rr3r\{eHerrr{fl co BpeMel{er{ B caMux AeraJr.rlx xpolt{o-cdepbl.

Sgecr Mbr rrpuBoAuM pesyJrErarbr usyqegufl crpylrrypbr xpolroc$epbr co.nuqa
lO C[eHTpOIeJItrOrpaMMaM, CILf,TbIM B paBHbIX CleHTpaJIbHbIX JIIHIIflX, a TaKiI{e

peByJrLTaTbI couocTaBJleuldfi flpltocTu $[oItItyJIoB c ]\{arHI{THLIM IIotiIeM.- B resenue pflAa JIST trpl{ xopo[II4x [3o6paE(eHl{flx Ha- ABofiHor{ crrenTl]o-
reJrr4orpa$e }tprrrtlcxoft acrpo{u;u.recnofi o6cepnaT opl4rl [6] cl{nra 6o,rsuas
noJIJIexql4.a ctreKTpoIeJIlrorparrrrt. Bxo4nan 1q,eJIb crlexrpoIeJII'Iorpa{a^ 6pa-
Jlacb paBIIoft O,06"ttn, a 4nauetp ra3o6pa]r1eHufl CoIHqa coCraBJI.EJI ll0 nn.
CnenrporerrrorpaMMbl rroryqaJrrrcr, B cJleAyrou{r'Ix JIuITEEX: Ho, FI 0, HJ,
Hs, I( Ca II. O6rr.Ino I1a oAIIy I{B BbIxoAHLIx Iq,eJlefi crel{rporeJll{olpa$a
yCTaHaBJII{BaJIaCr, illtllkItr Ho, a Ha Apyryrc - oA}Ia I{3 yHaBaHHbIx BhIItre.

B xunun Ho cnexrporeJrr{orpaMMr,r rroJryqaJrr{cb HaK B qeuTpaJlr,Hofi ee qacrtr{,

TaH Ir Ha pa3Jrr{qH[rx paccrofi}rr{Ex or r{e}ITpa lrlr:F,vrv. IIIuprnr,I BbrxoAHblx nr,e-

lreit p1Jtg- BoAopoAHLIx [I;g;:flytft cocraBilflJll{ o6nsno 0,20 A, a AJIR JIIrt-

srau K Ca trI - 0,30 A. tlacrt crer(rporeJrr{orpaMr\r 6rrna notyueua rlpr4 IrIu-
prrlre BbrxoArrofi qeJrrr ctreprporeJrl4orpa+a, paBgofi 0,22 A Arff K-lrrlHrap1 r,r

0,15 A Er,fl. Iruuuir BoAopo[a.
flplr Cterrtne cEeHTporeJII{orpaMM MbI qacro Ilorepen Bxo4l{ofi qeJItr ycra-

rraBJrr{BaJrrr oAHy rrJrr,r ABe roHHIre E!ffvl1 v3o6pa}flel{[e r(oTopHx rrcrorrbSoBaJII(
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B ltaqecTBe oAHoIo HB penepoB [pII I{x co[o0raBJleHtru. ClexrporeJrr.rorpar{r{br
cHrMaJrtrcb trpr{ xopomux }r3o.6paHerrr,rflx, IIpocrparrcrBeHrroe paspe[eHrre
Ha ryqlllux r.r3 rrr{x He xyffie 1". I{ay.reru{e rrx trpoBoArrJrocb B ocHoBrroM Ha
6rusH-nouuaparope.
p+ Mu r{c[^oJrbBoBaJIE Barlrlcrr r{arHrrrl{brx uoreft u npHocrefi, upoBeAer{Hr,rx B
rreptroA c 1965 uo 1969 r. ua 4nofiuorrlrarrrr{rorpa6e o6cepnaropuu [71. Mar-
HI{r_HL_I9 

^ 
n-oJIn per[cTpI,IpoBaJrtrcb oAHoBpeMeHHo c f pnocTflr,rr{ B Jrr{Hrr.trx

Fe I h5250, ca I1,6103, H, Ku. Saurcu Marrrrrrrroro rroJr.s B rrttlr[u Ks ur,r
rI€ I{cfloJlb3oBaJr[, TaIt HaIt oHr.r coAepxiar BHaqI,ITeJItrrr,re ouur6r{rr uB-Ba uoAa-
BJr.r{Ioqero r,Jrr/ir{Hrl.fr BeJlr{qtr{r{rrr dltld}" Ha crrrrraJr rrarHr4Trroro uotn. flpr.r ua-
6rro4erurax uso6paixenre conuqa cnaHr{poBaJrocb uAoJrb cyrounofi ,apao-
JIEJII{ IrPII PACCTO'IHIII{ ITE}I{AY IIEHTPA}rII I]A3PE3OB 6" ,7 , TTTUPM}IEI I{ B6ICOT&
nxo4noii rqeJrr{ cler{rporpa$a o6r,r.ruo cocraB.rrrrJra 0,3 x \ il,tt coorse1crBerr-
I{o trprr Ar{arrerpe nso6panierrr.rR Connqa, paBrroM 200 ttn. fIo 4annr,rlr lr3Me-
peuufi 6r,rrn uocrpoerrr,r r{&prbr rrarnnrrirrx uonefi N apHocr.eft.

l. HenoauyulerrHbre o6racrr,r

__ tr4ayuenue clenrporeJrr,rorparfM, crrrrrbrx B paatrbrx qacTflx FioHrypa ilvtuu
Ho, uoxaaaJro, qro na6nro4aenra.fl rra Hr{x crpyr{rypa xpor{oc{epri'n o6rqeu
cxoArra co crpynrypofi, oulrcauuoft e [1, 3, B-1{], oAuano B o.rAeJrr,rrbrx Ae_
TaJIflX LINIeIOTCfl SaNIeTIIbIe pa3ilI{qu.tr.

IIa puc. I nplrue4eubl cneltrporeJrrrorpaNrlrbr, rroJrvqer{Hbre B lla3gbrx rrac-
Tflx Horrrypa JII{IrHII Ho, noxaar,rBa}otr{ue rralrerreHr{e cTpynrypr,r ipolroc{epr,r
lo ]vlepc nepexoAa oT r{erlTpa JIrrHr{Ir H paBHr,rM r\{ecrat{ rtpac}roro Hpr,rJIa.
I4a pnc. 7, a nvguo, rrro Ira ctrel{TporeJrlrorpaMMax, crrt{rr,rx n qeqrpanr,nofi
qacrE JIr4l,I.tln. 1{o ene aHTrlBI{LIx o6lactefi, na6nro4arorc.r cBerJrr,re r{ TeMEbIe
yBeJII(u, a rar()He cBerJrl{e I{ TeLI}ILIe BoJronorrrla. Cpe4uar [rrrpurra tsoJrortoHerl
cocraBJrfler 2", a grrura 4", Otenugtto, irro ua-aa s,tr.rsurrfl pacce.slrrroro cBera
I'I ApolltaHrrfi uao6palrtelrlrfl I{crLrrIIrIie paai\repr,r 4eraleli uoryr 6rrrr, rrerrtme
I{SMepeHHLIx. Oiltrano, Beporrlro, paaJrlrurrrr t{e}r{Ay nctrr{rr}rbu\rr{ rr r{Bt{eperr-
H[,rMtr BeJII{qr{IIa[Irr pa3MepoB ]re oqe]IL Be,[I,IItlr, TaH HaIt rra6trrogeura.E xporfo-
cSepr,r R 'rrurrrfl.r lro co crparocHon a U21 tror{a3aJrr{, IIro Aeraru crp}rK.rypEr
xpouoc$eprr B rrecHoJrr,Ho paa 6orr,rre, qetrr u {oroc{epe. Ha oneHrporeflrro-
rpaMlrax, cuflrr,rx rra paccrorruuu !0,45 A or qeurpa Jrr{Hur,r (pic. 1,6),
BI{AIII;I C-B0TJILIe II TeMIII;te yBeJIItI{, a TaltiHe CBeTJILIe I,I TetIHIJe BOJTOI{OHI{a.
Tanunt o6paaorr,. rian Br{AHo r{B pr,rc. l, 6, rta rraurr{x ctreHTpor.ejrr{orpaMr[ax,
B orJlrlqlle ot [11], relTrrr,re yBeJrH[ onpyrnofi dropur,r nr.r4rr"i He roJrrrr{o B cr{-
Her\,r Hpr,rJre Jrr{Hrllr IIo, rro n npaciloxr.

Telrrrr,re BoJror{oHqa, pacnoJrararrcrr no rpa}rrrqaM .Eqeex xpolroc$epi.rofr cer-
xn, o6paayoT Ttn rraabrBaeMr,re Hycrbr, rra r{oropbre BrrepBr,re 6nuo o6parqeuo
BI{I{NIiliIue n [1{]. Cor.rracno [11], xycrlr ope4ciarnsror co6ofi crrr*y.ior, 

'rra-

6;nro4acnrr,re rra /(lrcne Co;ru4a. flpocrro.rp 6onr,uroro qr4cra ctre6,r,pore.[r4orpaMM
rIoI{aBaJI, u'ro o6paaonaHl{fl Tr{rra n)rcron rran6onee rrerxo BLlAHr,r B r{ecrax c
rroRr,rrrlerrrroli Rprioctr,ro ySJroB xporroc{epnofi cernu, na6rroAaer,rofi n qen-
rparrr'rrr,rx cacl'flx lr,rnufi 1( Ca II uIIo. C Apyrofi croporrl,r, u:]nec.rHo [{3-
{7],'rto LIN{eIllIo flpfille yaeJlnrr B Jrr,rrrl{flx rraJllqrra xoporxo cotsnaAaror o xoJr-
i\[aMI{ ]\4arIII{TrIoro noJlfl. flo eanlrcrrrf, KoloprJe t[rJ rrpoBeJ]Lr ua 4nofiuonr lrar-
nuro|parle n6nr,rer,r l{errrpa Atrctta conurla, Baur4cr{Mocrrr lre]riAy rrp6ocrbro
yseJrl(oB xpoltocdleplrofi cernlr n I(, lr rrarrllflir{eur{ocltrrro npoAoJrbr{oro r{arHr{r-
rroro rroJrf , r{3rrel)crruoro rro Jrrrrrur,r ),,6102,7 ca I uo;nno [peAcraB],rrb Bbrpa]He-
HlIetf

I, : 7,42,10-3II lt + 1,00, (t)

tge H11 - ts rayccax, a /,, ntrpalrreHa B eAr{Hr{qax fpnocrrr 6rlrrHafirueft x
yaeJrny rreBoBNryqerruofi xpouoc{eprr.

Taxum o6paaor,r, crpynrypa rrrrra Hycrorr ryrrue Br,rAr{a B rex rfecrax, rAe
BLIIIIe HatrpfliltelIIIOCTb MaTIILITIIOIO IIOJI-fl,
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Prrc. L CuorirlloLe:l.rorpar{tILr, currrrrro t} pa3llr,rx qacr.sr
uso6parrtenrra Co;rrrqa 33 c.u)

r{oHrypa .rlrnrlr FJ* (/{rrauerp

Pttc. 2. Cnertrpore:rIrol'llarnln, rr oJryrrcrrrlJc B r{llr,rJrr,fl x
.rrr'rrr.rrr (lr.rarrcrp rr:;o6patnenrra Oo;rnrltr 33 c.rr.)

c - B I{pacrrorl I{ltbrrc; 6 - B cr{Ilc}r r{pLrre

FIr- ua pacc'roanr'lr 0,5 A or llorrrpa



Prrc. 3. Clcttrlrorc.t.rttorpalrrlI,I, crrlrr,rc r] ULrlrr]rc.rrrrurur IIo (c.lrrna) lr I(232 (ArraMCTll rrBo-
6patrtr:rur;r Oo.urrqtr 33 c.u)

Puc. It. Crrcnrpore;rrrorparrlrrrr, rroJryucnrrrrrc D Jrrrlrrrrr Krr, (crcua) rr B r{pacrro}r npbr.rro JIrr-
uttLr FIo (cnpana) Ha paccroflrrlrrr 0,5 .r\ or rlcr{rpa (Ar'ralrerp r.rso6paxtonrtx Cornqa 33 c"u)



Puc, 5. Crrenrporo;rr,rr)rparnrr,r, loJryrrcrrlLlc oArroBpcrrcrrrro x q0rrrpilirl,IILIx trtlcrrrx 
"iIrI-

urii IJo 
- 

tJu (a), ll* 
- 

Ll, (6) (7|rartcrp rteo6palncnux Co.rrtrqa 33 cl)



Puc, 6. Cnr.ruox an'rr.rnlroii o6.uacrn B rlcrrrpc ;rrrnrrr Ho (rz) rr
: l-0,5 A) (4r.rauerp r.rao6parxeuua Cornqa 33 c,r)

B r{pacuor{ npruc (5) (A}, :



.{,aree, r.{B pr.rc. l, 6, e BuArro, rrro trptr trepexoge r 6onee AaJreftEM r(pr'IJIbrM
Jrr{rrtrtr H, (+ 0,59, + 0,74 L) flprtue BoJlor(ouqa tr yaJrbl BuAEbr xyx(e, qeM

Ha paccrofluuu f 0,45 A, reMELre yBJrbr rr Hycrbr trpocJre)fiuBarorcfl xopo[o.
O4naxo ,{pntre r{ reMr{bre AeraJrr[ na6nro4arorcfi Ea rramltx ctrerTporeJrrlorpaM-
Max Ao paccrorur,rft I A or qenrpa Ho. Orge;rrrrre Bbrcofioro HaqecrBa

{rnrrporpaMMbr troraabrBaror, sro flpnue ysenxlr u reMtrble [eraJlrr BtrAELI

Aa)fie lra paccroflrrr(rr 2 A or qenrpa ilvl:akr II" [18]. Oruerult rar(r{e, qro
TeMHbre B0JIOT{OEqa qacTo cocToflT rlrS AByx oqeEb 6ruaro pacuoJro}r{eHrrbrx

4eraneft (puc. 1, o, e). llamepeHr{fl cpeAlrux paaMepoB cBerJIhIx u reMrrblx
4eraneft, BuAuMbrx B KpBrJre Ho na paccroflEr{u + 0,74 A, noHaaantr, rrro
oHr,{ fipanTrrrrecrr Tar(ue Ere, rran rra paccrofiuuu f 0,45 A.

Ha cuerrporeJltrorpaMMax, cHflTbIx s6rrar Kpa.E AEcHa Corrqa, orqer-
Jrr{Bo BEAEo, qro BoJIoKoEqa, trepecexar nnu6, coeAuEfiIorcrr c reMIrr,rME yBeJI-
rral(E Ea Atrcr(e Conuqa. Asarorfiqshre peayJlbrarr,r [oryqeHbr pauee [19, 201
II, trO ME0HUIO UX aBTOpOBT CBIIAOT€JIT,CTByI0T O TOM, rITO BI{AIIM6I0 I{a AI{CHO
relrEbre BoJronouqa - DTo Epnr{e crrtrKyJrlr, ua6rrogaelrrre y mau6a.

trlle couocraBJrenufl ctrenrporeJlrlorpaMM, ctrflrbrx uepea ue6onr,ruoft upo-
Melnyrox BpeMerr[ trocJleAoBareJlbno B KpaclroM r {roreronoM KpbIJIbrx Ho,
B[Ar{O, rrro MHorue cBerJrr,re rr reMrrr,re AeraJrtr xpouoc{eprr ua6rro4arorcn
oAr{oBpeMerruo s o6oux npbrJrbflx (puc. 2). Oguaxo HepeAr(o AeraJrtr crpyr(rypbr
xporuoc{epr,r BuAubr Jrtrrrrb B oArroM trB HpbrJrbeB, rrro corfiacyercfi c [1,3,9,
1tl. Beponruocm na6rio4arb AeraJrr.r crpyltrypbl oArloBpelIeIIHo B AByx I{pbrJrb-
,rx x{erE,rtre 4rx 6onee MeJIKT{X crpynryp. Oaxr o4uonpeuenoft BuAl{Mocl'rr
4eraneft crpyxrypbr xpolroc{eprr s o6oux r{pbrJrb.Ex Ha BHaqureJlbHbrx pac-
oroflHtrflx or r{errrpa JruIleutl Ho yHaar,rnaer, qro r(oErypbr ttwuuft n arrax o6pa-
sOBaErrfix AoBoJrbrIo ItrI{poltr{e.

I4urepecnrre oco6eunoctn rolrHofi crpyltrypbl xpouoc$epr,r crreAylor r{B

corrocraBJrelrtr.rr orAeJrbH6Ix AeraJrefi , ua6nro4aeMDrx B paarrblx rracrflx nourypa
I{, (cu. puc. 1). Onaaauocr, qro r 6orr,rur{HcrBe cryqaeB cBerJlbre trr reMllbre
/{eraJrtr, ua6nro4aeubre B r{eETpe Ho r.r r HplrJrr..flx, pactroJrar.rrcrcrr r{aA oAITITMI,I

r{ reMtr }He Mecra}ru arnroc{epr,r Co;ruqa. B orgenrur,rx ,\Iecrax ororo co-
OTIleTCTBtr.fi HeT II TeI{HbIe AeTaJII{ MOryT fIO trOJIO}I{eHUIO COBtraAaTb CO CBeT-

.rlrrtr\rfir ra nao6opor.
Itart cnaaano Blrrtre, trpr{ ilepexoAe or r{errrpa Jrr{rrrrrir Ho n xpr,urrs o6r,r.rrro

BrraqureJrbHo yBefl[qr4Baerc.tr noHTpacr reMrrbrx 4erarefi u )r6brBaer Ko]rrpacr
ailnr{x geraneft. IlocHorrxy cBerJrbre r{ TeMrrrrre o6paaoealir.rfl pactroJrararorctl
l)r{AoM rrrrr{ nepgir.rreralorc-rl, To trpr4 ua6.nro4euunx c Hr{aItIrM paapeltrenueM
co3;(aercfl BtresarileHue, qro MecTa Ea connqe, B noropbrx il flApe IJo rraAlrr,r
flpHue o5paaonaulr.E, Br;rr.irflAfiT B npbrJrbflx reMEbrMtr. I.[econua4enr{e uo troJro}fie-
Hr,rro B Irenoropbrx Mecrax xporroc{eprr fipr(trx 4eta.nefi c flp}tr.rh{I{ I.r reMHLrx c reM-
rrLrrlrrl B paBrrr,Ix qacTflx }toETypa Ho, uo-nu44MoMy, Moll{er 6r,lrr, cn.ssaHo c
Telr, qTo rpaArlelrTrrr IreprrrHaJrbllbrx cHopocTeft nreugrotcrr or r\recTa H rfecry.

Boe ronr,Ho qro I{BJroEter{Hoe xopouo rro4TBepxiAaercn corrocraBJlerlr{eM
crreriTporeJll{oIpaMil{, cIrflTbIx oAIroBpeMeHIro B paSrllrtx JrrrIII{flx.

OHaBarocr,, qro r{a cnexTporeJrr4orpaMMax, cr{.rITLIx oAiloBpel{er{rlo B Jrrr-
uuflx Ho, u K Ca II, apnue yBeJrr(I{, HaK rlpaBuJro, }lacnoJlararorc.E EaA oA-
fiflnrrr tr TeMr{ }r{e rlecrax{tr{ arrrocSepr,r Conuqa. 3to xopouro BrlAHo lra puc. 3,
rAe flprrr]eAeHr,r ctrenrlloreJrr,rorpaMMr,r B sApax JruHtrr{ I{o ir K23r. 3alrerrau
Tarul{e, sro Ha ctrexTporeJlrrorpal{N{ax n Kr, ctt.Etttx nprr xopour{x arrr.roc$ep-
I{IJX yCJIOBI{flX, I{O}I{HO 3aMeTtr{Tb, qTO I{ 3AeCb, XOTfI U C OrIeHb i\{aJIbIM I(OIITpaC-
TON{, IIpOCJIeiI{I4BaIOTCfl TeMIILIe [pOAOJIIOBaTbIe BOJIOI{OIIqa, COBtraAaIOqUe IIO
tro"rroxteEr[ro c Boroxonr{anru n I-Io.

Cpanneuue 6onr,uroro norusecrBa cnexrporeJlrrorpaMi\{ r I(rp r{ B ItpELle
JrrrHr4r,r Ho (ua llaccroflErru 0,5 A or qeurpa) orqerJrlrBo tronaaaJro, qro B

6oilr,ruurrctse cflyr{aeB TeMrrbre AeraJrlr B ltpblJre Ho conna4alor tro rroJroxterruro
c reMubrlru AeraJrrrrrfi B Kzsz. flpxre yaJrr,r xpoMoc$epnofi cerntr n Ho u K
cJrylnaT HaR 6r,I ocHoBarruEMII, trB I{OTOpLIX BbITflrUBarOTCf nOnOXOnqa, O6pa-
syrcrrtrr{e Hycrr,r. ,[,nn unnrocrpaqlrr( cKaBanr{oro Ha puc. 4 uprne4eunr ctrer(rpo-
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IeJlrrofpaMllr,r, crrfTbre oArloBpeMeHHo B K232 I,I B r{ilacHorrr Hpr,r.rre LI* na pac-
crofl:u:uu 0,5 A oT qer{rpa. TaHnu o6paaolr, ecJrr4 Bo.rorioHqa, pacno,rro)r{eu-
rlLre Ha rparlrlqax flseen xponroc{eprrofi cerxn, upr{rrflrE, Br1 cn}rr(}r-rr,r, ua6rro-
Aaetvlble Ha Ar{cHe Conuqa, To oHr.r B Jrrr}rr.rrl Krrr, Han r.r B Ho, flBJrflrorcfl rerr-
nr,rrun o6paBoBaurr.flMr{.

C yuerou roJlbrto sro cHaBaHrroro Boarrl.rxaer Bonpoc o cBflBr,I uarHlrrHoro
rroJl.fl Ha cotnqe I4 crrl{ItyJr, ecJrl{ rlx oTo}r{AecTBuTb c TerrrrbrMl{ Bo.lrortoHqarrll
n o6paeoaaHIIflx rl{tra HycroB, u6o, xart pa}Iee orMeqairocb, c }recrarrrr .rroHa-
JltrBaquu xoJrMoB Marrrr.rrr'roro troJrr coBrra,qaror .rrplrr.re yaeJrnu. .(.rra perrerrua
sTOrO BOnpOCa HeO6XOAr4rrbr HeIOCpeACTBeHHT{O n3r{epeHEfl MaIHilrHbrX rroJreft
B cnunyJrax na rr,ru6e r.{ B BoJror(ouqax Ha AI,rcRe CorHrIa.

tr4syueulre cneHrporeJrrrorpar{}r B Jrr{rrr.rrx Hg, H.,,, FIs noHa3aiio, qro Ha
rrtrx BrrAHbI TaHrIe lr(e oJreilrerlrbr crpyr{Typrr xpolroc{epbr, r{an B npr,rJrbflx
ilrnvru Ho, T. e. fpHl{e II TeMrrbre BoJroltour{a, .flpnrre r{ TerrFrbre }BeJIr{rr; CpaR-
Irtre paBNIepbr yHaBarrrlbrx 4e'rareii crpyr(rypr,r xpo,rroc{epr,r 6nuaHn ri ilaa}re-
paM coorBercrByroqrrx 4eraneft B Jrrrrrurr Ho. FIa plrc. 5 upune4eur,r
crrenTporeJluorpaMMr,r o4noft n ropi rrie o6racrr,r Ha Cornqe, cufrrrie oAr{oBpe-
Arerruo B rtreurpaJrbHr,rx qacrflx ;rraur,rfi FIo - I-I 6 r,r LIr. - Fl .,,. Illa puc. 5
BI4AuM, .rro n 6o;rsturrHcrBe cflyqaeB cBer"r]r,re Aerairrr B ,rlr.rrir,rr{ FIo_ conna4aror
rlo troJrolfieFrr{rc co cBerJrLrMrI AeraJIfItlII,I n I-IB u H.,, & Te}rrrble AeraJrrl D Ho -c coorBercrByrorquil{I{ TerrHLrMI{ AeraJrfrr{r{ e HB u I-I , r.r orltn-ralorcfl B ocHoBrroNr
r{e}r{Ay colofi, serusuHopf r{or{rpacra. O4rrarto, narr BrrArro r.ra prdc. 5
B OTAeJrr,rrbrx Mecrax ororo coorBercrBrrfl ner. Tanulr o6paaou, nelr,rqltna 6a.rr-
r,IepoBcltoro AeHper,reFrra rroE{er 6r,rrr pas;ir,r.rnofi s paBrrr,rx :\recrax xpo,rrocSepr,r
Cornqa.

Cpannerure ctrer{rporeJrrrorparrM B Jrr{}rr,rflx H B, II.p, 116 noriirBft.rro, rrro
pactrpeAeJrelILIrI spriocrefi s Hnx oqerrb 6ruaxr,r. flpanrr.ruecxra BCerAa npxort
rrra :relruoft AeraJIr{ n o4r'rofi r.ra ,[unuit coorBercrByer arraJrorrrtrrrafl Aerarb B

Ipyrtrx JIIIHIIflX, XOTfl LI BAeCb B peAnIlX CIIyqaA\ lINrerOTC.fi OTriirOlreHI{fI.
V.rrar:r,rsafl Bce cnaaaHrroe I.r ror 6aHT, rrro I{eHTpa.rIbHbIe qacr}I ,rrvunfr

Hr, HB, FI, Ho, I(r, a raHlr{e llaaJrl4tlr'rble qacrr,r r{orrrypa rlrnuli FIo uoanr,r-
Halor lra paar.rlrx rny6unax n arrrocdrepe Cornqa, nprr\oAr{1\r ri Ba}iJrroqe}rrlro,
.Iro s 6otrblrrr{}rcrBe cryqaeB flprtue rr reMr.rbre AeraJrrr rra lla3rrLr-\ \rpoB}rflx B

atuoc$epe Cornqa coBtraAalor no rroJrolrrerrrrrc.

2. Axrr,rsunre o6flacrrr

Auarorrasuoe r4ayqeHue cner{TporeJrr{orpa}rnr rrbr nl)oreJru qacrr,rrr}ro AJrrr
afi TzBrrr;rx o6racreft , TaH r(aH no4po6nrre r.rccrreAoBaHlrfl ctpyr{Typrr r pouoc(pe-
p6r B ruuu.Ex IJo lr K 6run Br,rloJrHer{br paHee [21], rge 6r,ura uar,i4erra recHa.s
cB.rrab MelnAy pacrpeAeJreurrerr npHocrefi B flApe lI, u Kr.

Ha prac.6npune4enr,rctrenrporeJrr{orpaMMr,r B sApe r'utrfr IIo u n HpacHor\r
Kpl,rJre (Al,:0,5 A), Ha Horopbrx cr{flra oAHa rr ra irie axrr{tsHafl o6;nacrs.
tr44 couocraBJlelrltfl crler(TporeJrl{orpallM BI{/{I,IN{, sro B anrrrBrrr,rx o6nactax,
Han rr B HeBoSMytrleHHbrx, B 6o,rrrulrucrBe clyrraeB frpr(I{e r{ Terfrrbre AeTaJrr{
coBtraAaror uo troJroxielruro. CpanHeur{e cilenrporeJrr{orpa}rlr e ruuu.as I-Io,
HB, H1, H6 TaR?fie [oHaBaJIo, sro B 6orrrurl]rcTBe c.[yqaeB cBerJlr,re r{ Te}rHIJe
Mecra xopomo coBtraAaror rro noJroffieHr.rro, O4naxo B orAeJlbHbr\ r'recrax .EBHo
na6rrogaerc.E coBtraAerrr4e reMrtrx 4erareii co cBerrbrMlr r.r lrao6opor.

Tarru o6paaou, E B ar(Tl{Brlblx, r.{ B r{eBo3Myqer'rrr},rx o6ractgx rerfrrr]re r4

cBerJrble AeraJIu, Ha6rroAaeMble Ha paBHr,Ix rry6ranax, coBrraAaror rro [o;-ro?re-
EITIO.

Paayueerca, yKaBaHHbre BbrBoAr,r
c trpoBeAeflreM ero Sorolrerpuu,

cJreAyer [poBepHrb Ha HoBol\r ]rarepr{aJre

s



3. IVlarunrnbre rIoJIfl
[[ flpnocrb B aI(TIrBHr,rx o6;racrgx

Illanecrrro, qro pactrpeAeJlellue .spnocrl{ B JII4IIILEX K Ca II rz FIo 6,nlranO

cJreAyer pacupeAeJrenl{Io }Iarlrl4ruoro troJIfl lL3, 14r 22,231. llcuo;rrayn aa-

trtrcll Ea 4noiinou ]IaIEIIroIpaSe, lrtr [poBoAI,IM AaJlbneftmee uByqerue cBfiBE

fipnocrE c MarHtrTHbIlI IroJreM B aI(TUBHbIX O6JIaCT.flX- 
Ha piac. 7 npune4eubl trpuMepbl BaBffctrMocrtr .Epltocrtr n Ks or flatrpff]IteH-

rrocTE trpoAoJllHoro u trotrepeqHolo MarEtrTIIbIx IIoJIefl, uBMepeEHrdx B JIUEEII

X5250 A. .Epxocrr n K, perucrpupoBaJlacb oAEoBpeMeEEo c trpoAonbuoft u
tronepeqnofi ItoMtroHeETaME MaIlruTEoIo IIoJI.E. flepeaog CurEaJIoB MarEETo-
rpa{i B EaIIpfi)I(eEEocrII trpoBeAeu c troMoqblo aMtrtrpuqec6ofr ra;ru6poaou-
uofi npunoft'1241. fl,prtocrb B Ka)fiAofi rosHe {roHry.na Bbrpa,fiaJlacb B eAtrIrtr-
r{ax EpKocrE coceAuefi EeBoaMytqeuuoft xpotrtoc{epu. HaH ru4ru us pv.c. 7,

cyqecTByeT cTartroTtrsecnafi oB.fi3b Me?r(Ay ffpr(ocrbro {,ronxy,nor tr Eanp.fi}fleE-
rrocr.EMr trotrepesroro lt trpoAoJlbHoro MarEI{rEbIx uoreft. Ha puc. 7 ynaaaurl
rgHaqegtr.E xoa{{uqreuroB noppeJrflqutr Me}r(Ay .EpnocrBlo I{ Hatrp.E}fielruocr.E-
ur,r. Benuquna noa{SuqueEra r(oppeJlaql{u Me?r(Ay fipnocrr,ro tr trpoAoJIbEbIM
[[arHr{TEbIM trOJIeM IIeCI{OJIBI{O BbIItre, rIeM MeH{Ay .EpItOcTbIo II trotrepeqHblM
rroJreM. Tamr,re E(e peByJIr,TaTbI MbI rrolyqlllrz IIo CotrOCTaBJIeEtrIO .ffpHOCTII B

flApe JItrHI4rr 1,5250 tr Eatrp.Elxelltrocrr,ro uouepeuuoft u trpoAoJrr,Eofi noMtronefir
l{arrrr{Tuoro troJrfl, uBMepeHHr,Ix s groft }Ke Jrr{rutr. Hamr AaHEbIe, B oTJItrqrIe
or [25], 1re IIoHaBaJIfr. rlailv'qvfl 6oree reCnofr" csxau c uouepequblMll troJlflMtr,
lre[[ c trpoAoJIbIIBIMII.

f\auee MLI [poBeJrE cotrocraBJreutre 6ouruoro fioJrtrsecrBa Hapr flpoAoJrt,-
r{oro Maruurrroro rIoJI.rI, rlalIepeHfloro B Jrlrtru.flx 1u5250,16103 tr Ho, c r(apraMl{
apnoctefi, BatrtrcautrrJx B flApe Jrulrr{ll Ho u o I(r, 4nx BbI.acIreIIIrIfl, B naltr'rx
r4rreHHo ilrecTax tro oTrrortreEtrro n cTpynType MarHuTHoIo troJIfl JrOItaJII,IsyIOrC.g

rrara6onee flpr(ue lrecr:a {;ronltyJroB, OHasatocn, sro Hau6olee .flpxrde yBJILI

eo {rlOnnylax IIoKagbIBaIOT TSEAeHIIEIO pacuoJlaraTlc.fl B MecTax CO CJIeAyIo-.
Iqr,rNrE oco5eguocr:.flMtr MarrII4Tr{oro uoJLfl:

1. B c;Iyuae BnpatrJreuzft r.rarsztuoro troJl.fi oguofi rloJrflpuocrl{ B Apyryrc
.(r,rlror4a ran[e Br(pafiJrerltrfi troJrfl rrportrBorroJroxt]Ioro BHar(a I{aBbIBaIor (rra-
paalrrnofi rro,rlapllocrbtol) uau6oree flpn[e yBJIr,I B 4auirofi anrusnofi o6;racru

IlactroJratalroT0.rr B nrecTax JroriaJIrrSaI{r{I{ yrtaSaHHr,tX uonefi. I4Snecruo, ulto
Br{ilatrJrer{r{.s NrarHlrrr{Dlx noneft Apyroro Br{ana o6rtqno 6rrctpo l{Bl\.reu.Erorcfl

r,r D ilfecrax ],Ix paotroJroi{ierrr{fl r{epeAr{o BoBrrrrHaror BcrI6IIrrIttr 126,271. Cono-
craBJrentre Iiapr l,IarIrI,ITIILIX trOJlefi C Ho-HZnO{Unr,ltaur{ troI(a3aJro, qro B

DTr,rr r\.recrax .racro ua5.rro4arotcx nr,t6pocr,l.
2. llpu orcyrcrBr,rtr nnpaunenufi Marr{trrHoro uora oTliroit rIoJr.rIpIIocrI,I B

floJTe rrporr,rBotroJrolr{Hofi uo;nnpnocrra uaz6onee .Ep}ule ystrt rfnortnyJroB coB-
naAaror c llecraMtr 6orr,urnx rpaAIdeHToB Marr{trTlroro non.q. 3ru Mecra sacro
r{axoA-srctl Brryrprr noJlyrelrlr [.aro]r uttfi r6lfit-afi ee sHemHeft rparrI4IILI'

3. B 4pyrux ar(T[IBI{LIx o6nact-nx uau6o,nee .flpl{ue yenr,r r.ra6lloAarorcfl
rrenocpeAcrBer{Ho rraA }ryJreBoft nrr.nttefr. upoAoJlbuoro }Iar}Il4rHoro troJr.E uJIu
n6.rugu see.

Taxnlr o6pasou, BI{AII9, qro B AByx ITocJIeAHI{x cryrraflx' rrau6onee .rlplttre
ya.nrr $;noxr{yiloB B altrtrB}IrJx o6nacrgx r4lleror rel{Aellqrrrc TaIt?I{e JroxaJrr{-
soBarr,c.E B Tex lHe r\fecrax, qro r4 coJrHeqrrble Bcrrblltrxu [26, 271. Tor $amr, uro
san6onee flpntre yerr,r (uonnyJroB ua6nrogarorc.q B Mecrax c 6blcrpblM raBMe-

r{eHrrer{ MarHr{THoro rrorofia rrJrr{ B Mecrax c 6orsmraulr rpaArIeETaMr[ Marurrr-
HOIO rroJr.s, corJracHo ypaBHeHrrflM Manceerra yKaSr,IBaeT r{a ro, qTo TaM MO-

ryT trpoTenarB SHarrI4TeILHr,Ie SJrer(Tpuqecfitre ToHE. fIo-BuAEMOMy, ATO MOII{HO

paccMaTptrBaTE nan cBtrAeTeJIbcTBo Toro, qTo yBeiluqeEEe IIoToIta I{3JIJrueHtr.fl
n amroc{epe Conuqa cB.EBaEo c A}r{oyJreBofi 4uccunaquefi. Brr.rucJrerlr{fl uona-
BaJrrr, lrro trplt cftopocru glrS{yanr4 EorroB orrrocrrreJlr,Eo EefirpaJrr'Er,rx qacrEq
rropflAna 2.104 c,tclcen BcJreAcrBr{e rpenurr Br,r[eJrfl€rcfr Aocraroslroe AJrtr fla-
rpena (r.rrorinyJroB noJrr,IsecrBo rerIJIa t28l.

994.



\
\*
{
\\

N\

Ss
:rt
R\

ll

$

100

\\t

S
\\J

N\'

,t\
H\\\' \\;

. . g.3

\



l'r
IHls 3lss ;
INE
l*.H

lEIBIElIloItr

lx II rE] ,B

lsI r.,t5IE1BJv E
l!

IElEr

i,EEEJNIE
fFq
Ist*tsis :I' g

IEl,+Jclsl9lrl*.l* 
$

tsr?ts]s s
JF:EH

{01

\js
J.l

\s
lt

q.'

"s
\

at. , .'.t ...1;.1

.. .!

. aa C, a
a

oa

at"

: ' "i

a

a

at'

.t

\



Pll ,ra'r'a | ,,,,,o l"*gs ll I "-""'^ | nar

5. rx
6.IX
7. IX

10.IX

27.tX

t.x

4.X

28.IX

30.IX

5.X

7.X

{965 r.

,:

1966 r.

10. YI II t9 67 r.

12. VIII
13.VIII

t1r. \il I I

7. IX
9.IX

9.1X

10.IX

r0.r\
15.1 X

t6.IX
t0.VI 1968 r.

Htto- Itto

Hro- Ino
Iruo- Irro

rluo- Iur,

I!,o-Irro
Htto- Ir,o

HHo- Itto
HHo- Irto

rltlo- Ino
rrHo- Irro

I{uo-- I*to

IIrn- Ino
Hrn- I*o
H'n- I*o
I{no- Iro
Huo- It-to

Hno- Iro
Hro_ Iro
Htro- Iro
Hro- Iro
HHo- Itto
Irno- Iro
H*o- Ino

Huo- I*to

17.\/II 1968 r..

18. \/II
9.X

lt.xI
5.ViI 1969 r.

6.VII

29.VI 1966 r.

30. YI

4.YII
t1r.\iIII 1967 r.

I9.VIII
24,\'ITI

2.IX
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7.X
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27.IX {966 r.
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FIttr.- Ilo
llno- Irro

Irro- Irro

H tto- I tto

HHo- Iuo
Htto- Ittu

.I/e ro3 - 111.

I/oros - IK,

//aros - IK,
l[6os- Iy,
[IcNs- Ir<,

Iy'oroa - IK,

[I6ss - I g"

lfatos - I 11"

I/0103 .- 1,t,

Htro- In"

lrHe- IK"

HHo- IK"

I:[tlq- Ir{,

Hazso - I K,

I:[szso- I y"

Hszso - I t<,,

NE

NII

NE

NW

NE

NB

NB

N\,V

NE

N\,V

NB

Nr!

N\,V

SW

SW

SW

SW

SW

SE

S\,V

SW

NW

NW

NW

1,1

L,

t,
0,

L,

1,

t,
1,

t,
0,

1,

1,1

t,t
,l 

,

T,

L,L

0,

L,

0,

0,

o

I
L,

0,9

NE

NE

SE

NE

SE

SE

,,
,28

,92

,74

,99

,95

NE

NE

N\,V

SW

SW

NE

NE

NB

NE

NE

NE

NE

SW

,75

,91

,81

,L\

,67

,86

,11

,30

,10

,06

,L2

l,2l)

,04

,01

NE

NE

r\E

i\'Ir,r raxrne paccxrorpeJrr,r, rrer ,rtr BaBr,rcr,rNrocrr.r flpnocrn no (uonnyJrax or
SEaIta troJlrrpuocrl4 lrarHI,IrIIoro uonq, B HaqecrBe xapanrepr,rcrr,rnr{ .spnocrrr
{nonnyra npr{HrTMaJracr, nar,r6o"nr,ua.rr .sprrocrr, no (rroxnyre s o6lacru, a:r-
ugrof uoreuiceneprrofi unlr roixrrofi [oJr.rrpHocrrr. 3ro onpaBAarro reM, qro
uMeerctl Tecr{afl SaBrlcr.rMocrr tre}r{Ay cpe4nefi [o nJlotqaAr.r u xlaltctrMalr,goi;i
fipr{ocrr,ro no Sloxrtynax [15].

3uatreHz.E ornouterrr.rfi rrartcr'rr{aJrLHi,Ix .Epnocreft s o6,uacr-ax rornnoft lr
ceaepuoft florflpl{ocrefi ualur,rruoro noJr.s AJrfl p.rrAa aHTr.rBHbIx o6lacreft uplr-
BeAenbr a ra6;rrrqe.

B uepnou cror6qe AaHa Aara, Bo nroporr yr{aBarrrJ Jrv:u:r.tr, B rroropnrx Ba-
trUCbIIlaJIoCb npoAOJIbIIOe ilfaII'II4TIIOe IIOJIe I,LfIpItOCTb, B TpeTbeM - trOJIOlIte-
HUe aHTr4Brrofi o6lactu Ha Ar4cxe co.,rnqa u B qerBeprot\{ - orrlomerrr{e r{ari-
ctrtfaJrbHr,Ix npnocrei,i. tr4a ra6;rr,rqrr Br{Ar.ro, sro s 6ornrur4HcrBe cJryqaeB Man-
curraJrbl{ble rrpnocrr{ s o6racr.Ex ceneprrofi lr roxuofi noJr.rrpEocreft 6,[usrrr,r
r\{e}rii(v co6oft. A,larrcur,ra.ur,Hafl .rrpnocrr, Snonny"rron s 69 %o cnytaet 6oJlr,ruc n
o6",racrrz tr{arrrtrrrrroro uoJrrr xBocronofi nonapHocrr4 (n uacroarqe}[ qur{Jre BeAy-

{02



qa.fl noJlflpHocrb B ceBeprroM troJryrtraptrtr roEtHaf,, a B rox{rroM troJryrnaputr -ceBepHarr). O'rrteruu, qro ornilorreHtre or aroft aaxosoMepHocrtr ua6nrogaercx
reM saltl,e, qeM crox{Hee MarH}rrgaa nou$rarypaqrr.fi aHrusuofi o6nac:ru.

B BartrroqeHr,re aBTop trptrHocrrr rny6onyro 6narogapuocrb ar(aAelrr{ny
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A n A A E M W fl HAYIT CCCP

IISBECTIIA I{PbIMCITOIT ACTPOOUSIIIIECHOII ODCEPS,\TOPiI-iI

Tou LIII, 1975 r.

IIPOCTPAHCTBEHHAfl HEOAHOPOIHOCTb IIPOBOIr{MOCTrI
I4 EECCUJIOBbIE MAIHIITIIbIE TTOJIfl. II

C. I{. Ionacron

llsyuattocr, BJIr{.fiELre fipocrparrcrBeuuoft neo4uopoArrocrr.r [poBoArrMocrrr trJra3Mhl Ea
crpylirypy r,r ycroivnaocrr, 6eccr,rilosoro Marrrr,rrrioro rroJrfi. floraaauo, rrro B trJIaBMe c
EeoAnopoAr.roii lpono4umocrbro aucprr,rrr topolr4aurnoii r4 rroJror{Aanluoft cocrasflffrcqlrx
6ecctt,,roeoro MarHr{Trroro rroJrfi Ee oAl4rrar{oBbr. Tamoe 6eccunoBoe MarEI4TEoe rloile ueyctoft-
lrI,IBo [o or]roflrenrrlo K BoaMyqeu\tnu. .I{rr Eenoroprirx ron([rrypaqzii xonaerrunrafl rre-
ycroii-rr.rroctr, cBflBaEEa.E c trepecrauoBHoft rpy6on lrarrtrTuoro fioJrrr, Ee BatrpeqeEa.

NON-UNIFORNI CONDUCTIVITY AND FORCE-FREE MAGNETIC FIELDS.IIl
by 5..I. Gopasyult.- The influence of non-uniform plasma conductivity on the structure
and instability of a force-free magnetic field is examined. It is shown that for non-uniform
plasrua conductivity the contribution to the magnetic energy from the toroidal and the
poloidal parts of a force-h:eo uragnctic fielcl are not cqual. Such a force-Iree magnetic fi-
eld is rrot stable against perturbations. The interchange instability accurs for some con-
figurations.

,[,na 6eccrnoBoro l{arur,rrHoro rroJr.rr clrJra Arunepa paBrla HyJrro. B o6qeu
CJTVIIAE ATO BOSMO)ITEO, KOTAA TOH TEIIET BAOJIT' CIIJIOBT,IX JIlIHu.fi MAIEUTEOIO
uolq. YcnoBr4e napaJrJreJrbuocrr.r rrJrorrrocrr{ Tona r{arHI{TIroMy trorlo odbrsi{o
3ailr{crrlBaeTcfl B BI,IAe

rot, trI : o"H, (t)

rAe B o6lr{er[ cryqae d, - cfiaJrrrpnaa $ynHqtr.rr noopAlr]iar. OHa yAoBJrcrBo-
TJrreT ycJroBr4ro

(Va.II) : 0.

I{a nnpaxeurar (1) cJreAyer ypaBueuue

rot rot II - + [Va X rot H] : oczIl,

r(oropoe o5r,r.rno rrcrroJrl,ByeTctr AJrn on[carrr4fr crpynrypbr 6eccuilosoro il{ar-
IIIiT}IOIO IIO[fl,

Flamu [1] 6rr,no ronagago, qro r,rg ypaBr{eurrfi N,Iaxcne,rna ia oSo6qeuuoro
SartoEa Olra 4rn noJlEocrbro uorrrrBoBarrllofi nnaelar,I cJreAyer ypaBHeHr{e BuAa (3),
rr noToporr BNrecro ct cror.rT $yuHqran trpoBoAr,rMocTr4 rrJrasNrr,I o. calra {yuH-
r-\rr.fl trpoBoArrMocrr4 yAoBJrerBop.frer ycJroBnro (2), Ha arou ocEoBaEtrI{ MbI 3a-
riJrroqaeM, qro ilreifiAy {yunqueft a n {ynnqueft IIpoBoAuMocrE IrJraBMbr 5

r,{Neercrr noJrHafl ar{aJrorr4rr. Hax sacrEr,re, Tan u o6u1r,re pemeHtr.E ypaBrreEr{r{
(1) unu (3) 6rr.lrra trorryqeHbr roJrbno rllr.r ct : const 17-41, a ero paBlrocr{Jrb-
rr0 Tol\ry, qro npoBoAprr\{ocrb trrrasNrbr oArropoArrafl (grad o : 0). ocsonsnrrr
cPoftcrBoM 6eccnnonr,Ix MarHr,rrlrr,Ix nolefi trptr ct : const r(Jrlr nplr oAl{opoAl{ofi
rrpoBoAr4Mocru rrJrasMr,r frF,trrflerctr paBelrcrBo Erreprufi rroJror4AaIrErrofi u ropo-
uganruoft cocraBJr.rrrcq,r{x lrarHr{Tnoro uor.s [3].

4.04

(2)

(3)



IlpaHruuecnr4 Bo Bcex rrocl\{uqecnrr:; o6r,exrax, B ToNI qI{cJIe lr utl Conlrqc,

TTJIoTHOCTL I,I Ter{trepaTypa IIJIasL{bI He OAIIOpOAHbI' a CJIeAOBaTeJII'IIO' IIeOAIIO-

pOAI{a I,I ee npoBOAI{I{OCTr. B Cn.salr C STIIM IvIbI u3yqaer{ sAegr BJII'{,IIIES IIpO-

arpurraro"rruroii ,eo4tropoAHocrr{ nTloBoAr{Mocr}r Ha crpynrypy Lr ycrofialrlBocrb

6eccr,rJrogoro rItiIHI{THoro troJIfl,
Paccuorplnr cryuafi c aar.n\{yraJrr,}rofi c}IMMerpl4efi. Hanpntrtennocrb }Iar-

H1TTHOTO rioJlfl, Irtr{ OAHa U3 n0r\{rroHe}rT I{oToporo rre SaBr{cIdT oT aBl',{r'IyTa' l'Io-

)r{eT 6bITb BCeIAa IIpeACTaBJleHa I(aK cyMMa Topou[aJI]'HoIlI 14 noJIoI{/'\aJILHoI{

cocTaBJI1IIOuII,IX trOJIfl II B qIIJII{HApI{qSCHLIX KOOpAIIIIaTaX Iai\{eer uI4/I [3]

II : r?i,p * rot t"Pi*), (1t)

IAe 7' ra P $ylrtqulr ItoopAIaI{aT r 14 z; iq - eAI4HtrqHbIfi Benrop, rtanptrs'rcnnrrfi
BAOJTb oCI4 e. IJaupn;neuuocTb MaIHI{THOTO nOJIrI, upeACTaB_JIeIIIlafl BbIpailie-

uucu (4), y4orrrnru"lr,cler ycroBuro divH : 0, rax I{aIt 1H*l 0q: 0' Iloc'ue

no/[cralroBltlr Bllpamel{nn (4) B ypaB}Ieutre (1) uu uMeeM

[rot, (rIi*) - a rot (rPi*)] -l- lrot rot, (rPi*) - o'rTi*1 : 0 ' (5)

Br,rpanieurae (5) uoxaarrnaer, qro CyMr[a AByx BaatrMno-oproroHaJrbl]IrX tsglt-

,opbu paBrra lrvJrro. Oueeu4no, qro aro BoBMolKIro, KorAa ltalnAblfi I4B Bel{ropoB
paBeH rryJIIo. oTcro4a Mr,I IIOJIyqaellI ABa ypaBHeIII{.fI:

rot rot (rPi*) : o1Ti*;

rot (rTi*) : a rot (rPi*).

Vpaoneuue (7) c ucuolbsoBallr'rer{ (6) ntoxtno sarllrcarb:

'"t {+ rot (rri,)} - arTio.

Sueprun ropor4AaJrr,Eofi cocrasflnrcu1eft ]IarHETIroro troJrfl Ha

Br,Ipat(elrrrr (4) panua
,_ ,l (.Er: *\(rT)z dV,

a noJIouAaJIr,uofi cocraBJIflIotqefi rroJIfl

,lr
E p - an \ [ro[ (rf i*)J'zdl.

C yuerou paBellcrB (7) u (B) BbIpaHeHI4e (10) npeo6paBoBblBaerctl I( BuAy

ur: *5itrr,' + # (0" [r?'i,, x rot (rzi*)]) ]
f div[*.rt., x rotlrri.,)]l dr. (11)

I,Inrerpa.r uo o6r,er,ry or l"-ocJreAllero cIeHa B Bllpalr{eHuu (11) upco6paao-
BblBaeTc.fl B IIliTerpaJI tro tloBepxuocrl{, I{oToprrft o6paU,aerc.fl B IIyJrb' TaI( I(aK

IIoBepxEoCTb olpantrclanaet sclo o6nactn c I{arHIITItbIIvI lroJIeM. Tor4a

(6)

(7)

(B)

OCIlOBAHI4IT

ur: *i{,.r,' + } tv" frri* x rot (rri.)1)}d7.

lla nr,rpanteuuft (9) n (12) HaxoAIdM

Ep - Er: + !#,0.' frTi* x rot(rzi*)l)d7.

(e)

(10)

(12)

(13)

floxalxeu, qro BErpalrieHr4e (Va.[r7i* x rot (rTi*)l) ue panlo EyJIIo.

[,;rn aroro cuaqaJra uoiu*"r, ciiv ot o6eux .Iacrefi nrrpaxtenufi (6) ra (7) r
uaft4eu ycJIoBu.E AJIfl {ynHqrau a:

(rTi*.Vo") : g, (Va.rot (rZi*)) : 0. (r4)
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C yuerom ortrx ycJroBlrfi rmt Br,rArrrr, qro Berirop

lVa x [rTi* x rot (r7i,o)li : 0.

3ro oanasaer, qro Ber{ropbl va : grad a n [rTi* x rot (rzi*)r uapaunenr,-rrr,r Apyr Apyry. He paneu rryJrro tr Ber{rop

[rTi* x rot (rTir)).
cne4onarerbrro, rroATirrrrerpaJrrrHoe BLIpal*elr,e n (13) He paBEo EyJrrc.

ecJrrr roJrr,Ho Ya t' 0. iloarouy ,r{epr,rr nonoEAaJrEHOfi U ropor4a.rrruoii
cocraBJlrrrorqux Marrrr4Trroro rroJr.fl rre oAr{r{ar{orrr. paauocru ,oxae, 6urr, xar,.
rr0Jrolr{trTeJft,uofi, rax r{ orprrrlarerrnofi B SaBr{CEI}rOCTtr OT Brra1a va. tr4 ronr.rio nptr va : 0, T. e. trprr d, : const, Br,IrroJrrr_rreTc.E paBerrcTBo eueprufr o6c,-r'ix cocraBJr.srcqtrx uo.n.s, Tan rrax trojrrra.E gHepu{.t deccuronoro MafEtrTr{o1.o
noJLfl SaBtrCrar or grad oc, TO Ha ocHOBaHUrr SHepreruqecHoro trpEEqtrtra Molrirro
3ar{Jrroqurb' uro[nplr cx, .aBrr.flroqemcn {ynxqrufi *oop4rour, 6aaarroBoe Mar.ltrlTHoe troJIe rreycTorlquno ro orllolreHrrlo ri BoBMyqeEuflM. flocxonrHy lreiri-4y {ynxqueft a u Synrtqllefi [poBoAr,rlrocrrr rrJraBMbr d, yl,.lleercfl trontrafl arra-Jroru.fl ['ll, TO oeCCUTOBOe Xfarrr],rrHoe noJre B rrlaSrre c Heol{Hopo4nofi npoBo_
rlrnrocrr,Io lreycrofturnao IIo 0TrrolreHl,rro H BoSNryure]rrrqNr. Tossee, aro EMeer
ITECTO IIO XPAfiUEfi MEI]E B TEX CTYqA,'X, HO.AA IPAAUE}IT I,POBOAEMOCTII trJIA,-lIbI treptreEAultyJlflpeH MarlrtrrlroMy troJrro. Iloarouy 6eccrnosrre MarrrtrrEr,re
rroJr.fr rrpu EeoAHopoAHOfi nponoguMocrrr nJrasMr,I 40.rrxiurr 6rtrr ueycrofiulr-I]I,IMtr. 

I

^___Ii 
qacr,oM npr{N{epe tro*aifier,r, nanofi Br.rA Eeycrofiqusocru BAecb Mo)fier

'brrr, BaH{E5rU. PaAulpocrorr,r olparrrq}lslcn xourlrrypaqueft c q,JrtrEAprr-.recxoft cuuuerpuefi. B arorr cnyuat ypaBlreHr.re (B) #;;;;;A

(15)

(16)

._BneAeu EoByro HeaaBtrcr,rlryro trepeMerruyro t: (i * cf;r2!-t u o6oasaqrrrr'27 : F, rorga ypaB,e'r{e 1iS; npeo6puryrr* H qacr,oMy cryqaro rrtrep_reoMeTpuqecHOrO ypaBrreHtr.fl

t(L * t)$# +(r -,) # + *, : o.

-*{#*Q'zr)}: a77'

flpocroe peIuetrue ypaBuer{rr.rr (15) uoryua.rrr, J"r, ,roru
d.: do ( --Y sl,.z1-r.

(t 7)

Yactuoe pemcurre vpaBrrerrrrfl (12) nr,rpa,iaerc.a rrepe, rrrnepreoMerpuqec*yro
Qyrrrrquro

(18)

Aauruyra.nr,ua.E co cra B Jrrrroqa.s lra rrrprruo ro n o JIfl p a B r{a

If*:yf : '4'f (+]]l-. -L do . 4. I- .o. " [*Zr, i ':- 2ro t "t T;,3[)
uJru Ea ocuoBanurT cnoficre rr4trepreoMerprrsecnr{x Syuuquft [5]

H*: At -.'o''.,-Ti(t+*-, l= do
'rtc6rz \'t7;;i 

r*2;; 'l; . (1e)

cocrannaronlafl fioil^ BAoJr' ocr{ qr.rirrrrrApa corJrac,o Bblpa}r{eEuxru (4) u. (T)paBEa

H, : rotr(r,Pi*) : J- rotr(rTi*),

F: AF (=# ; r_*; t;

d06

l\
I -l c?rz l'

I

I I cflrz



T. e.

frJ|!T

a

H,:#( +r?,r\#

,,:*#fur,(r++t,+#; z; ffi). (20)

Ilpra 1 ] arlZco -1, -2; -3... runepreollerpr4qecltafl {yIrnqr.tn cBo-

Aurc.E n rroJrrrHorry t5]. g qacrrrocrr{, upu 1 4 aolZco - g

Fr..- P, - 1.

Torga II* tt H, paBrrbl:

H - a. cor A,: Ar=,+q*nL 1n.P" ' t r'6r'-

Orlretult, qro Blrpa)rreHl4fl AJr.q 6eccr,rrogoro Marlrltrlroro troJl.g, coorBer-
crByrorr[de HalrreMy qacrHoMy crryyqp I + aol2co: 0 (cu. oupameuue (21),
6rrru uoryueur,t: It. Jlouruafiporu [6] ze coBeprtregl{o Apyrtrx upegctanreurafr'
Ha ocuonanul{ Bblpaxenufi (21) [poCrbIM IIIIreIptrpoBaEEeM MO?IIEO trol{aaarb,
qTO eHepIII.fl aBtIr{yTaJIbHoIo IroJIfi IIe paBEa eIlepruu OCesofi CoCraer.aroqeft
roxn (E7 * Ep).

Bnegeru Beruquuy y, - H*lrH, noropafl xapaltrepr4Byer Ilrar cuilosofr
Jrmnfrfl., C yuerou ur,rpaxeuuft (21) ona paBHa W : co: consl. Cle4onare6-
Ho, [rar curosofi lruur'v l:2nlp" He BaBtrclrr or paAr.ryca. floarouy ABe cE-
JroBbIe JwIE.IIW., IIaXOAfqIrec.s Ha Her(oTopoM paccTo-fllrtru tro paAuycy oAlra oT

gpyrofi, Moryr 6rrrr, saauMlro nepecraBJreur,I 6ea cyrqecrBelrEoro ucra)fieEErr
laargursoro troJr.E. Dro oesasaer, qro norrBer(Tr{BHaa ueycrofiquBocrb EC 3a-
upeqeua [7).- B eaxurosenue trprruolrry cBorc rrpl4BHareJlbrrocrr ar(aAeMlrr(y A. E. Ce-

BepEoMy aa o6cyxt4euue pa6orr,r.

9 anpeur 1974 r.
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AHAAEMUfl. HAyIt CCCP

I{SBECTIIfI I{PbIMCHOIt ACTPO@IUISI4qECI{OIYJ OBCEPBATOPIIII

Tou LIII, 1975 r.

POIIUEHI{E u PABB?XTUE AI(TutsHO}t OBJrrrCTtr
I{ XPOMOC@EPIIAfl CETTTA

JI. I. Itapraurona

flo lratepr'raralr ua6.urogenuii n qeutpe rI r{pbrJr6ax ,nlrulrn Ho rlaysaflocb porr(AeEr{e rr
paBBI{TIIe 15 anrltnsnx o6nacteft npocrot 6lruorapuofi norsraryfraqulr c nErEaME MaJrr,rx
paBMepoB u 6ea aanetsnx nonyteueri. Paaperueuue ua {orocur.rurax cocraBJr.rrJr o 2". Cge-
JraEbI cJreAyroqrre IJbrBoAbI.

' 1) Ileprlre ,rpRue Aeranl{ porx4arorqertcfi arrr.rssoft o6nacrn o6paaylorca rryrey trofip-
qaEtrfl 

'pHrrx 
ysoJrl{oB xpouoc{epuofi cerxr. 2) Vcr.rreuze rr BEr?ErtrBaEre reMgbrx yBeJrKoB

xpolloc6epuoft cetxu [prIBoArIT n o6paaonau[ro BoJronErrcroft crpyxrypbr Borpyr ar(Tr{B-
nofi o6racrr'r. 3) flxrna rroaBJrffrorcrr 1116o lrerxgy yaeJrr(arr[ soo*Hyrou, nu6o pr4olr c ur,r-lrn 6rlrxte It I{cErpy coorBercrBylorqert a.refinu xporroc{epuoi,i clrxu. lVlemgy reMrrbrMrr
yseJrnaM[ xpolroc{epuoii cerxrr nxura o6nqno Ee po}fiAarorca. 4) B npoqecce pocra rrpo-itoft 6uuolxpuofi rpyunrr JIr.rAep rr xBocroBr;re rrffr'a pagABr{rarorc.E BMecre c sseftxaMr.r
xponroc{epuoft cetxz, B r{oroplrx oErI poArlJrr{c6. 5) I{a aru4r, 6ncrporo pocra Do4pyr Earr-
6onec npyuurrx IlB I'rsyqaelrbrx rpyr[ B npbrJrb.rrx uzslrr.r ua6rroguooau o6pasorarue 4yr trJrr.r
rroqrlr 3ar(Hrryrbrx noErypoB xpouocSepnot cerxr.r. 3ta nepecrpoftra a xporrloc([epuoft ccr-
r{e' no-BnAr'1MoMy, TecEo cBrrBaEa c SopltrponaEtreM Bor(pyr aHtfisuot o6uactu BoJIonErr-
ctoft c'rpynrypr,r.

TIJE BIRTH AND DEVELOPN4ENT OF THtr ACTIVE REGION AND TI.IE
crlllONIOSPI-IERIC NETWORK, by L. G. I{artashoua.- The birth and 4evelopment 15
activo legions lvas stuclicd on thc basis of obscrvations in the ccntre antl the wings of H;
Iinc. Tire studied regions have the simple bipolar configuration with the spots withor1f
pen.mbra. The rcsolution is 2". The follolving conclusions lvere made:

, .i) In FIo line centre the first yonng active regions details are formed by means of
b|ightening of the bright fine mottles of chromosphelic network. 2) The enhancement and
f irc longhtening of the chromospheric nctlvorl< tlarl< motiles results in the formation ot
l ibrile structure' 3) The spots arc crnerging either betwcen bright fine motiles or close totho,r Irotn the sidc of Lhc corrcsponrling netrvorl< cell centcr."rhe spots nsually are not
i'mcl'lle between dark fine mottlcs. 4) In the proccss of growing oI the simpll bipolar
llroups leading and foilowing spots are movirrg aparb together with rretworh cells inNhicli they were born. In tlie stagc of rapidgrorvth arountl of the most large active re-gions the arcs or even contouress enhancetl chromospheric netrvork were observeci in theIIo rvi''lgcs. These changcs in the chromospheric netlvorh are appearcrltly connected withtile formation of filament structure arouncl the active regions.

flpo6neue poll{Aelrufl ,I paaBrlTr4rr arrrrrBrrrlx o6racrefi trocts.srqeHo Ee1raJror ccJreAoEarrnit. B ux qr.icre padorbl It-_3] . Anroprr arr* pa6or AeJraror Br{BoAo pcE{r{e}rr.rrd arr?r,rBHr;rx o6rac'refi Ha r.parrr{qax ,xpolroc{epnofi cerflr/i. xuiroir'I Ap. B Ur] Be rroArBepAlrJrrr aroro peayJrE,rara. Huro".nnrcrBrre B BbIBo/Iax
cBtrBaIIo, BoBr\rolr{rro, c-TeM, qro s [1-3] Esy.raJitrcb anrrrBrl,te o6lacrn ririo_ro ri.rracca, IIeM B [4].
. SAecl xlbl lisyrlaer{ cBrIB}, xpo}Iocitrepuoi{ cerrtu c po}r{Aer{[exr a]rrrrBrrofiooracru tr DBoJrr.rIr4ro xpolroc{epnofi cerr(tr B trpoqecce pa''r.Irr{.s rpylltrrrl.
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1. Ila6nroRare,rrur,rfi Marepr{ait

P a snu n amu,I{ec.rl al(rrlBnr'Ie o6lactu na6uro4a;rrrcr' II-a Ho po uo r p^a{e }tp11u-

cnoft actpo6uauuecnofi o6cepnarop"'-t 4'uonttpou o6t'enrusa 120 nn' Ha-

6nrc4enua BeJrrrcr " "O*Orlu', 
uu"ep,!epeuql{oHIIO-IIOJLfipI43aqI4OIIHOrO {tur',-

;il-B. Halle, qe'rptrpoBauuoro I{a JIlr}Ium lJo' c uonocofi trpotrycl(a,r4'fi

0-5 A. -[r,tauerp ,ro6pi**n Connqa trpu c,,ei\r*e cocraBJlflJr 50 nn c pa,-

;;,,g;#;;r*o,io 2". A*rr""ur. o6racru cEI(MaJItrcb trooqepeAEo nalt B qeHrpe

JII{H[I'I'TaIttrHapaBiltrqHLIXpaCCTOfEII'flxOTqeETpaBCUEeMtrHpacHoM
T{TIIJJII,fIX '", "'A;;";ryqe,u.n 6n.no oro6paso 1 5 arruBrbrx o6nacrefi , "p_o:off 

r^y.1 
:^o

Ar{cny Conuqa B treptroA c trIoEfl uo ceurn6pr 1973 r' Ha6lrogenufl arflx oo-

rractefrHaTII,iIIaJII{cr,,nafiIIpaBtrJIo'CMoMeHTatrxpo)I(AeEfrflr'ilVHecHoJIbIto
qacoB crycrfl tr rrpoB;ili"Ji , 

"orqeft 
cror*uocru re 6oree 5 

^neft. 
Bce uay-

rr&.Mr,r' o6ilacru ,*#i'"p*yro 6uuo.nnpuyrc xou{rmypaqurc tr'rlrelr' B arux

o6rracTflxpaSBuBaJltrcbtrflTEaJIuIIIbMaJII,IXpasMepoBr6eBaa}rerrlblxuoJly.
reuefi.

Bce a*rrasurre o6racru MoH{Eo pagAentrrb Ha ABe rpytrtrbr. o6nacrrr uepnoft

rpyflrrr,I oTJruqaroTcfl BfiJIT,IM paSBUTtreM. tr{x paanreprr 
-aa 

rpema sa6;rroAeuufi

He yBeruqtrBaroTofl tro cpaBHeEtrro c trepBblM [HeM CyqecrBoBaunn. !,pyrar
rpyntraaHrEBI{r,Ixo6lacrcfi,HatrporuB'XapaltreptrByercflBtrpoqeccer{x
paBBIITIIfl BHaqIITeJILEbIM pOCToM'

2. Auarrna [arrghlx na6lro[esufi

Pox[euue a*TrrB'brx o6nac1efi. trllanectno, qro xpoMocsepuaa cerlta B

"p";;;;;nru 
tt, Ha pasrrrlHllx paccro'sEE'Ex or qeErpa IraIJtYt BbIrJrflAtrr

cytrrecrBe,rlo ,o-pJr"o*t'v' [po'o"^'M ertr pa,rtrtlrrfl AeraJrb]ro' B Aanenux

;'p--;;; H* 1o, =ro,o 
A u aanee; o,a cocrol4r rlpe,rMy*ecrBelr'o uB oAEtrx

TeMHbIxySeIII(oB,qeTHoBI,IAeJIflIotqI{xcflIIacpatsuI{TeJI.I,HooAIlopoAEoMCBeT-
;;; Sr";. Pxgori c relIHt'IMI'I yBeJlr(aMtr xpouoc{epuoft cetHr'r Ee paccroflHtru

;;;#;;; -r-es a o, qeHrpa irr{Erltr Eaql{HarorcE AocraroqHo orrrerrtrBo

rpocMarprrBarbc.E rlr ;,#;;;*r. T.rrur. tr frpnr.e yseJrrirr Br\{ecre o6paeyrot

.AByxKoMnorrelrrrryro r{Jrr4 ABvxp.EAr{yrc xpoMoccfipnyro cetxy (puc. 1)' !,uyx-

nol\{rorre,rrrocrb xpoMocsepiroft cer*fl EauJryrIIIrlINI o6pasort Br{Arra Ha yAaJre-

;;^;;-rl;;;rpu coiriqo u 5b_60., qro cBrr3aEo, Bepo-nrlro,^c pasrrtrqHbrM pac-

ripeAeJrer{r.IeM -fipnr4x rr rer{HLrX ySeJII(OB IIO RLICOTe [5]. orlelrEble rpy[ilbl

flpi{ux yBeJrI{oB *poino'$"p'o-oft cetnu oco6enuo qerno BlilAeJrflrorcfl na o6u{en'r

tfone n qe]Irpe onrrii I{"}4o"pt"'9,-}to 3rI{ rpytrtrbr yBeJIRoB tro Bl{eilrleMy

Brr/{y lre orJrrrararorc-fl or rIpItI{x getanefi B IIerITpe Ho' c troffBJrenu'fl Horopr'rx

Harr[]Iaercrr por,4*r. o""'nl{oft o6lacut' xorfl ycrytraror trM tro 'spl{ocrr4'

Bpeaylr,taTeI]poclloTpal{aTepllaJIaI{bIcAeJIaJIuBbIBoA,IIT0trepBbIe
flpr(IICACTaJIIIuupo*go,uqer?crrarttunuofio6.rractuo6paayrorcgllyTel{ilo,Ep-
qa,r,rrr rI Er,rrFrr.r,JBagprq .flpnr4x yaeJrrroB xporroct[epuoft cetHu' Sapotn4eEr're

aI{TtrI]]HI,Ix o6.irac,r.efi qacTo upoucxoAllT s o6nacrr ItoI[TaI(Ta HecI{oJI6}tI4x ,aqe-

,,.-ip"i-"+cpuoft cerrrrd, co, B-peMer{eM a*rr.rBrrocrb }laclpocrparr.gerc.fl Brlyrpb

.flqeen, ,ro oror"toi;;; ; , Iti' t{ucno paBropeBmtrxcfl yBerIItoB pacrer' a ran

HaK 
'rpqarcT 

B OOr{oBHOl\[ ySeJIHtr ApHofi norluoneutr',I rporrloc$epnofi cetHz'

rfrorrrtym,r prrrrroffiefici o6I.acrn oSbrsEo [Meror BI{A Ayr, r{EorAa Aa}r{e

noJreq, oouroptrorfr"iii;;;yp";p;';oc$ep'oft cetnu (pzc' ?' o' u)' B uepn'e

qacr,I ,,{rr'Hlr a*russoft od.racrlr yuarrari $ronry.nor saMerllr,r nrr]nr' s6ilueil

";;*p; 
Il" c pur""*on o't"'"'ooh o6nacrlr t{plilre tr(eraJrl'I Mecra}rtr Harrr,aror

BbIAOJrrITrrc.fl rr Bo Bce 5once 71aneHlIX IipblJrr'flr'

BqerrrpeJII{HlItrKo}ITpacTTeN{I]bIxyseJIItoBxpolloct[ep_uofrcetxuBoBpaC-
Taer, RblTflrlrBa.Eob, onn o6paayro, nononrrrrcryro CTpyltrypy anrlrsr.roft o6-

Jracrll (p:rl.c. 2, a).
fIoprrIlIIfTfla,coIJ]acHoHaIiI[lIrta6nro4errr,rEtr,I,IoflBJI'Irotcrro6r,r.rrro

MeIl{Ay yBerlitax{r{ cfnonny'non "'" 
p'4"n' " "*iot 

(puc' 2' 6)' uto 6luaHo co-
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##;"''":1tfl."ol{-cxc}Ia 
yrlacr^a xpotuocfepnofi cerxlr, yAarreErroro or rlerrrpa corn4a rpr,r-

3aveprennxe ytlacrfiDr 
- TeMHbre yBeJIHu, BamrplrxoBaHHbre _ gpHEe y3eJrHrr

PrIe' 2' ocnzsbl axrrnaofi o6.nacrr, ua6.nrogarruei,ica |7.yril 1g73 r. B rleErpe rrErurr IIo(a) w n npnr.re Ho, (6)

B qfirrpc Ho rourulflr JIuHqflMtr xSoopaxeEBl yaenfirn oroHrynoB, ToJrcrb]Ma _. rcrrl]rbrc loJrcr{o,rraB npr'r'ne rro aauepueurrrre yqacrfir'I 
- ftoHTyp xporvlocsepHoir cerxu. paiionr,r $;roxnynon sarrrrprrxoBarrbr.Crpe"rxaulr yHaaal{br rroroxeHEfl rIrITeH

?i,_,1TIY:' PESYJIbTA?AM UCCJIEAOBAH}Ifl PACNPEAEJIEEtrfi tr.gTEII OTHOCIITEJII,EO,
woroceepubrx lpaxeJroB, troryqeHrblx Eyu6ofi u lonapgolr [1]. Cpelu ,urru,*ySeJr-noB tr.flTHa trpaxTuqecHtr Ee tro.gBJI.flIOTC.fl.

- Xapaxrep r{B*errerrrrfl xponroc{epuot 
""ru" B pagBtrBarcrqefica axrusuofio6racrn. Mrr yxe roBoptrJrtr o rorrr, qro uccreAyeM.Ie axrusn're o6nacrupasJrtrqarorc.E tro AocrtrrEyrbrM B trpoqecce pocra pasMeparrr. B lu"""Lmu,BCe CKaSaExoe 6yger orEocETBCfl B OCrroBEoM x uau60ree paSBEBmtrMCfio6nacrsu.

c pocrou axrusuofi o6racrr B ee o*pecrrrocr.trx ,,potrcxoAur uepecrpofrHacrpy*rypbl xpouoc$epuoft cer*ra. creuens aroft nepecrpofi*, BaBtrcEr orMOqEOCTtr rpynru,I. B o6qrx qeprax r{BMeHeHrre xpouoc{epnofi cerxu MOrnHootrEcarB cJreAyroqtrM O6pasou. flsefiKr xpouoc$epnoft cerru yBeJruquBarorc.frB pa3Mepax. Ipauzqrr .fiseex yroJrqarorc.rl EB-Ba yBeJruqegtr.s B Eux 11gcJray,eJrnoB. Cerna craEoBurc.s B'arrurerbEo oor.. p,J"y""p""i 
" 

yrrotr;;;ft:aru rrrnogrr flaxoA.ETc.s B corJracr{u c pesyJrbrarauz pa60r [6-g], cleqr4aJrr,HotrocB-EqerrHblx rlccJreAoBaHtrro paSMepoB tr Bper{eEr{ }ri143Hr{ Xpouoc$epnofi ce:r_rtr{ orAeJrblro B aHTI4BHblx r4 HeBosr\ryqe}rnr,rx o6;nactax cio.,uqa.
- B upocrrrx 6unorapublx rpyntrax Jrr{Aep r.r xBocroBhle rr.srf,a [o.EBJT.srorcfio6rrs'o B clreln,brx, coorBercrBeHrro Jrr{Ar{pyrcqeft u xsocronofr, auefixax.flpu ua6lrrorcnrt.rlx 3a pocror{ Tar{ux rpyurr ne 6rrno BaMeqeHo, sro6},r ,,rrrrratrepeceHaJrtr rpaHrrqEl .sqeeH, B noropblx oHu_poAEJrr{cr,. trilua.re roBop.fl, gsefixu

Har(r{M-ro o6paeonr cJreAyror aa n.siualrra. Ey4"* 
"rru*rr"-"r,rArrpyrcqyrc ,,xBocroByro .a.refixz rJraBrrblr{u -ssefina},ru ipouoc{epnofi cerHr.r aHrr,rsnofio6racrv-. FIa prac. 3 upzne4eu-rt BaptrcoBr{r orAeJrr,Hr;Ix cra4ufi pa,Br4rr.rrr Har4-6onr,meft ua na6.,,ogaeur,rx o6nacr.fi , ,rporri"* }Il to,iTj. u" srr4x Bapr{-coBr(ax rJraBHbIe .:rsefixu }roiriHo npocJreAr.lrb BO BCe !uu. ra6nro yeIiufr., ,or" 

"yBeJrtrqeEEeM SuOila trflTeE O6rqax HaprtrEa ycJrorr{Efiercr. B gaurofi aHrussofio6tactn rJraBEbIe -sqefiru pas4nqnyfluc' rra paccro.s,tre trop.EAr(a trx cpeAEe-ro Aua-Merpa. Merxgy uuuu .c{opM,poBaJracb trpoMe}fiyrouuaa auefixa, Bxoropofi paBBEntrcB trrrrrra rofi 
"xre 

nornpuocrtr, qro I JrrrAep. crornrrocrr,ITAPTIIHI,I HE trOSBOJII,IJIA HAII CAEJIATE HAXOfi-rrr,r6O BI,IBOA O PAENrArr,rrA ArCii
-s.tefirra.
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Puc. 3. Jcnurn xpouoc{repuo[ cetHu B r(pbrrle-nrErlr Ho (-0'5 Ai ::::""t paautnaroqet-

cs aHrzssoft o6uactz ,l"i..*n""" nue;i ua6rroAernft-(c 26 no 30.vIII 1971 r')

HoEryp xpoMoc$epEofi cerl{E saqepEelr' ItpymfiaME reo6paxeuu BtrAEMbre B HprrJre f,ETEa' BpeME -
BceMEpEoo; qusparur J tr 2 trpoEyMepoBarrbr rJraBrrbre *"ri,, *po*ot{epsofi cernr AaEEOfi aItIuBHOfi 06'

.fiacrr.. 7 - fltrEEpyIoqas rseftHa ? - xBocroBaE
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!1lg,_4,._9oryerqeuur,rii 3cI(Ir3 anrllBrroii o6racru rS.rneu Mancr,rMyMa ee paBBr.rrr{fl (12h30m
2B.VIII 1973 r.) B qcrrrpe r.r Hpr,rJre (-0,5 A) ruruun Ho

B qeilrpe Hq: $rorhynlr 3aETpExoBaHbI, TeMErTME IIETAMr{ uao6paxena BoJroI{EEcrar crpy}rrypa Bonpyr
artTrBuofi o6nacrr; B npuJre H*: xonryp xporuoc$epuofi cgrna aarrepHer, nnrra rso6paE(egbl npy]r{Hay6

B ra6ruqe flprrBeAerrrl peayJrr]Tar[r nalrepeuufi paBlrepoB .rseex xpoMoc-
{epnofi cernr B gaunoft axrtrBr{oft o6nacrtr. B cro.n6qax 2 u. 3 Aarrbl cpeA-
Hue paaMepril rJraBrrr{x gireex Ba na}r{Ar,rfi 4err, ra6nrcAeHufi. Cpe4nue paa-
r{epLr .flseeH xpolroc{epuofi cerntr n uepu{ep[fiHbrx qacr.Ex aHr[suofi
o6.nacrz lroMeqerrrl B croJr6qe 4. Paauepr,r .Eseen xpouoc{epuoft cer:nu ycpeA-
Ilfl"rrucl r{a yqacrr{e s 7 x 5 xs. Mus. [yrtr Bonpyr uraBrrblx fiseert anruBrrofi
o6.nacrr. tr{a ra6lnrlr,r BrrAEo, sro uraBubre .ErlefiHtr trpeBocxoAr{.r ro paaMepai\{
flsefixu xpouoc$epnoft cernu B Apyrux qacrflx axrusuoft o6.nacr:u. Cre4yer
o6parratr BHVMaHT{e Ha ro, qro rJraBrrbre flqefiKtr BaMerHo npyrrtree (u pery-
JrrrlrH0e, cbr. pr.c.3,8n20,"; or{pyr{aroqr,[x.rrqeeK yxe 26.VIII, xor4a B rrux
'rlorrBtrJrrrcb Jr[rrrb rrepBrJe yseJrnu {.noxxynor. Ilo-ru4lrlrouy, pocr pasrfepoB
CerNI'I trpeAIrIecTBoBaJI tro.sBJreHI{Io IrepBLIx trptrBEar(oB aHTtrBtrocTr{, qTo He-
peAr{o ua6nrc4a.nocB r{ npr{ po}nAetrr{tr ApyrEx ar(rEBrrblx o6.nacreft. ,{.a,lree,
r,ra ra6nuqrl cJreAyer, qro c pocroM rpytrrrr,r pa3Mepbl xporrrocsepuoft cerxlr
yBertrqtrBarorcfl tro sceft o6racrn. B roc.ne4uuft 4eur, ua6nrc4enuft .rzcro trfirer{
B rpytrne yMeubrtrrrJrocb,- anrrBuas o6tacrb EaqaJra paapy[arr,cn. Paa-
I\Iepbr xpoMoc{epuoft cerr(u B ee oHpecrEocrfix BaMer}ro yMeEbrrrtrnucr (cu.
ra6nuqy).

{

Eara, 1973 r.

26. VIII
27,VIII
28. VIII
29, VIII
30.VIII

35 000
35 000
37 000
38 000
zr0 000

33 500
35 000

48 000
60 000
61 000

24000
28 000
35 000
43 000
39 000
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Ha craAuu 6ncrporo pocra u3ysaoMblx aHrtrsuux o6IaCrefi n ux oHpocr-

rrocTnx ua6nroganucb IrenoTopble Hpynuolracmra6uge uaMeuerltr.fl B xpollo-
c{epuoft cm*e. B or4enruhrx Mecrax BuyrpeEgtre qacrtr .Erreex (crr.t'crpe,,rrtz

oi pr.. B, 26.\/III, 14h10.), upu,neramrque r( rJraBnbs{ flqefifiaM afirusnofr o6-

,rrair, cta6eror Eru flcseaaro, do""ur. Bnemsue E(e TIacrI4 arux flqeex (cu' tnofi-
Hnre crpeJl1trEa puc. 3, 26.VIII, 14ht0m), HaIIporuB, Bgaqurefl],Ho ycuJltrBalor-

C.fl, T. e. HOETpaCT yBeJII{oB B ATtrx qagTflx cer111 BoBpagraer. B peaymra're

Bor(pyr aHTuBHoft o6ilacrtr B l(pblJlb.flx Ho (lyuule BCeIo Ha paccro.flHutr OItoJIo

0,5 A) {opnaupyrcrcfl Ayrtr uJItr troqrtr saMr(HyrEle Rollrypll^ cerr(u,pacuoJra-

rarorr*ecrr MecraMtr n fina pxAa (clr. crpenru Ea puc. 3, 2B.VIII). flogo6-
HLre uBMegegtr.fl B XpOMoC{epHOft CeTfie, trO-BLIAEMOMy, TSCHO CB.EBaH6I C pa3-

BI4rueM Boltpyr' afiTLIBELIX O6naCreft BoJIOI(HUCTOfi CrpyHrypbl lI c ee trocTetrell-

E5IM paBpacraHueM. BonoHorqa lpocrtrpaIorgfl o6blsgo BtrJIorb Ao ]tourypoB
trJrE Ayr, 11pu6iltrauTenl,Eo Tar{, Har( aTo BI{AHO Ha pgc. 4, tge troHaSaH peByJrE-

rar rralrorfieuufl Apyr Ea Apyra AeraJleft, na6lro4aeublx B qel{Tpe II I{pf,IJlb.trx

Jruilrls.. c upexparqenr{eM pocTa aHrrmsoft o6,uacru r(oErypr,I rr Ayrtr trepe-

CTaIoT BbIAeJIflTbcf. Osrr paCUagarorctr, fr Ea ux MeCTe clloBa Ha6rloAaercfl
o6lrqHa.fi xpoMocdepHa.E cerr(a. Bonornucrafl crpyKrypa B ro )r(e BpeM'r

BHaqurellr1ro Oranre"at tr ygopasuBaerg.fl. Vuecruo OrMertrrb, qro Boxpyr Cla6o
paBBuTbIx aHTuBELIx o6laCtefi MbI He Ea671loAay1u lo4o6nr,rx xapa1Tep]Ibrx
isMeueuuft B xpoMoc{epuoft cerxe' - Ht"

B Baxrlose;ue nupaxaro rny6oliyro 6narogapuocrr T' T' I-{auy u

3. E. [y6oBy sa troJIeBEbIe BaMeqantrtr trpE o6cyx(AeHlltr crarblr'

Anpe;m 1974 r.

JIureParYPa

7. V. Bumba, R. Howard,. Astrophys. J.,7965,-741 ,N 4-,-1!92',^^^

3:; nb!i:"i;f-:';.'o* %;,{,ii!i,l'yltYr,?1y,"; qTri"'itisl' f',ull n, N 4, 40e.

a. X. t,. Harue,'S.'F, Martin Solar Phys., 1973, 32, N 2, 389'
5. R. J. Bray. Solar Phys., 1969, 10, N 1,63.
s. r. r;. IIai, c. s. Hiii*ir. IIa'n. Hprruirofi actpo{nB', o6c', 1968, 38, 92'
7. J. Sakora. Solar Phys., 1970, 13, N 2,292.
8. S. li'. Prata. Solar Phys., 1973, 33, N 1, 119.
9. E. H. Rogers. Solar Phys.,7970, 13, N 1' 57'



AriAAEMt4.fl HAYH CCCP

],I3BEIITi{fl I{PbIIVICIiOJt ACTPOtPl,131,1t1ECTTO'I OECEPBATOP}I}I

Tou LIII, 1975 r.

IIPOTHOS AHTI{BHOCTI4 AJIOKITYJIA
Irc PAIIIO?IBJIyqEIIXIK) r{A BOJIIIE 9,7 e;r

II. H. Creraunn, 3. rt. Il{eprlanosa

ilo uatepr.ratau Ha6,rrro4eulii sa 1967-1969 rr. u3yqe11n cB.rrab .flproc?uoft reuuepa-
rrypl,I paAI(oIrBJrlqeEr{E Ira BoJIEe 9rL cn y BocroqEoro ruu6a n nepxueft rpaErrqbr MoqEocTrr
tprrornyla, Br,rxoAflrqcro ns-aa uun6a Ea cneAyroqzt geur,, Itoa{fuqueur (oppen.fiqr4r,r
3rr'rx BeJrrqr,ru 6trr pareu 0,84 + 0,03. Haftgeuo, sro trp[Mepuo r 300/s crryqaeB aa L-2 gvn
Ao Boarrllttrorentl.a {.nonnyJra Ira gucne ua6uroAaerc.E troBrilrrreEEoe paAuoEanyseEue,

.{lrr {norxyJroB, Bo3rrlr(Itrrrx Ea Alrcrte BAaJrrr or craphrx ar(TrrBErrx o6racrefi, otcyr-
crBIIo paAI4oLI3JryqeEIdfl 3a AeEL Ao Irx rro,aBJreurr.E c BepofiTnocrr,ro P x 0,95 cBtr[ererrrcrBy-
cr o nnanofil anrr{Brrocrr,r B]Aafir,Eeftrueu.l flonyueua ftoppenaqr.roEEaff BaBllctrMocrs (E :
: 0,68 + 0,07) MelI(Ay paAfiofi3nyqeulre[I B Aert BoaEur(EoBerrrr-E r.r MorqEocrbro {rfiortxyna
Ha ( JreAyrox-tl4ii 4cnr,.

I,'ORECAST OF TI{E PLAGE ACTMTY FROM RADIOEMISSION AT X,9.1 cm,
b}, ,y. ,14. Stepanyan, Z, A. Scherbakoua,- To search the correspondence between the
railio brightness temperaturc at 1,9. 1 cm near the east limb and the power of the plage
appearing thc rrext day at that latitude the observation ilata for 1967-1969 were used.
Thc correlation coelficient oI these values is found to be 0.84 t 0.03. The increase of ra-
diocmission 1-2 days before the plage birth on the solar disk has been found for 300/6 of
all plages born on the disk.

The absence of radioemissiot 1,-2 days before the plage birth on the solar ilisk is
eviilcnt oI low activity of this plage in future with probability P =0.95. The correlation
cooificient betwcen radioemission on the day of plage birth and its power the next day is
Iound to be R : 0.68 + 0.07.

tri[esecrno, qro JronaJtEbre trcroqur(riu pa[roailyqeulr.E B cauTtrMerpoRoM
r,r Aerlr{MerpoBoM Ar{auasorrax cBfl3aEr,r c oJIoHnyJIail{I[ rr tr.flrrlaMtr [1i. llpu
aroM }ra nopornr{x BorrHax (1, ,- 3 cnt) na1nrcgaerc.s 6onee recr{afl cBrrsb c
lrflrrlaMr{, a Ha BoJrr{ax or{oJlo 2l cn - c {;ron.rryJraMr4. Ha Botne 9,7 cnt
JloItaJIbHLIo I{CTOEIltr{Hu CyqeCTByIOT I{e TO.il6rto UaA d)JlortrtyJrarirlr C rrrrTFra[fr,r,
rro r.r rraA rf;nonxytamt 6ez rr.Frrcrr l2-1+).

Onpe4enenue Bucor JrortaJIbIIbIx r4croqrrr,rnots pafirror{BJ]}yeHrrfl rra BoJrEe
9,1 cn Aaer BeJrr,rqurbr lL=3.104 htL c a',etb 6onr,urr,rnr paa6pocoM [3,5,6] .

Jlonarr,uule [crorr,r,r(u Ha6Jrro[aiororr Ha BocrosHolr Hpaio 4lrCira ea 2-3 4na
Ao BbIxoAa antLrutroI,l o6nactri lr 2-3 AIrfl trocJle BaxoAa o6nacrra Ha BarraArrot\r
ri paro.

B [6] ynaariBaerc.s I{a BoaMo}nHocrb rrporrroaa rrJrorqaArr Br{xollrrrJ\efr rpyn-
trbI rI-areH IIo r{a6JrroAer{aro paAr4or4sryqeHfifl r{a BoJrrre 3,2 cn 3a cyTntr Ao
BbIxoAa rpy[[];I r43-Ba AlIcKa. B t4] c11c]rIaua fror{r{T1ia r{aiirrl cBrr3r r,{erriAy rrp-
I{ocrHoii reuneparypofi ('I'n) JIoHaJIBI{olro lrcroqHr.r}ta rra BoJrHe 9,1 cat rr qlrcJrot\{
gueft (1i) na6nro4enufl paArtor.{Bryqe}rufl rrocre BaxoAa coorBercrByioqeft
ilrtrr,iBrroa oSracrll (nc aclro, I,11\{eer Jrr,r aBTop B BrtAy rr.ETr{a lrnr.r rprortrtynrr).
IfranaHoft BaBtrcrirMocrr{ Me}r{Ay T^ w N n [4] ue o6rrapyr.Keuo.

E;xe4uennr,Ie Aar{Ebre o paAuorrBJryseHr.{r4 Conn4a rra Bo"rrHe 9,1 cn B Br,rAe
Nilpr try6Jrr.rxyrorc.rr s [7] uo Ha6.riol{0ur,rnrr s Creurfcp4e. Rr,ruo"[rre]ro rre]{aJro
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pa6or C ucIIoJIEBoBaHI{ex,I ErI{x I{apr, rlarpl{rlep [4, B, 9]. flpu orr,tcxanrau

cBflgvt paAr4or,r3rysetrtrfl c gBJreHIdfME B ollruqecHoM Ar{atra8ol{e BCe aBropbl pac-
.cNIaTpI4BaIoT, Har( trpaBLIJIo, ToJrblto rlflTua. Oquaro Aallie 6erJloe ConocTaB-

JIeHIre HapT c ollTuqecrtuMlr AaIII{I;IMII trOBBOJI.fleT BUAoTB, qTO MHOII{e JIOHaJTb-

Hr,re rroBblltrellllfl l]aAtrol4ailyqeuus CB.EBa]IrI C dlIOItItyIaMm 6eA trflreH.
Hauu 6r,fla uocraBJlella SaAasa Br,LscHIdTr', Molr{Eo JII{ I[cIroJIbBoBaTb Ha-

6.nro4eulrx paAuotrBIyseul,If IIa BoJIHe 9,1, cn ALfi nOilUqeCTBeIlHoIo [pOIHOBa

arrrtrBr{ocrtr Br,Ixo4flqero {ronnyra. ,I[nn a]raJIIrBa 6rtn ucuonbsoBan Mare-

pr,raJr rra6JIIoAeHI,Ifi coflHeslToft aHrIIBHocrI{ Ba 1967-1969 rr. B nauecrne upo-
rrrcBtrpyeMr,Ix xapaKrepucrl4lt aHruBHocrtr $lonrtyna 6nnu paCCM6rpeIIbI

riaiH[afl 143 CJTeAyIOqUX BeilEtIIrrI.
t. ]\{oqirocrr, (uonxy.na M Ha r:petuft Aeurr rrocJre BbIxoAa eto r{B-Ba npru6a.

3a uorquocrr, npI{HIIMaJIoCb trpoll3BeAeHlle .flpltogrlll c[nOHxyna ,f na ero uno-
[(al(b S, M : SI. flpxocrs 1 nlrpanianacb B ortrocureJrbHblx eAEHI'rqax

or I Ao 3,5, a ,S - n corHflx Mn.IIJTI{oHIrr,Ix 4oreft troJlyo{epbr. prn ganur,re

6sr.irr sasrbr r4B [7].
2. O6qlrft MarHI{rIrr,Ift trorox .[1 rpyunrr nrreH Aallgoro {.loHIty;ra Ira rpe-

rr4ii AeHb nocJIe BbrxoAa ero LI3-Ba ripafl ArIcHa.
3. Cynnuapua-fl BclEIItreqHafl axruBl{ocrr, {ro11yJra rra rpertrfi Aelrb trocJre

Bbrxol(a r{3-3a npa.fl /{L{cHa.
4. flo,nuan Bctrr,Ilueqnafl anrrlBuocrr, +ilo1ltyila 3a BpeMfl trpoxolr{AeEr{.8

no /{prcHv.
3rr gne nocJreArrr{e BeJr[suHbr 6r,Inu nr,rsucJreHbl I{a ocHoBalrutr AaHEbIx

[7] uo 6anny r{ AJlr{reJrr'rrocrrr Bcur,rurel{.
Tpex4uennrrr,l unrepnan [ocJre BbIxoAa $;roxryna u3-3a I{pafl 4zcHa 6r,rn

nr,r6paU [oToMy, qTo It aroMy MoMeHTy {;roxnyn HaxOAI{TC.rI ylte IIa BHaqtrTeJIb-

HoM paccrorrrrrrrd or il[M6a tr ero xapanreplrcrlrnu Mo]ItEo otrpeAeJr;lrr AoBoJrL-
Ho yBepeEr{o.

rlro6rr y6eAr4Tr,cfl, rrro .rrpnocrr{afl TeMtreparypa Jror{aJlbrroro trcroqrrl{Ita
r{ MOrq}roCTb {;roxxyna He oqellb CIIJILEo MeI{.sIOrC-fl oTO AH-rI I(O AIIIO? 6rrna safi-
AeEa KoppeJr-rlqrrounar{ dyurqna A:l.r- T, (t) u M (z) upu c4Burax A, : + 3'1.

[.ux 32 Snonrtyron 6r,rnu sasrlr Brraqeur,Ifl ?, s gum, HorAa $noxxy.n HaxoAI{Jr-

crr Ha IlerrrpaJrr,rlo]\'I MeprIA[aIIe a BrraqeHtrfl t\IoxtrHocrrr ]lI - gttf, ceur'r 4rrerY

(3 gux Ao rrepr{Ar{ana ra 3 4na nocle). flonyuerlo, uto Hoetft}uql4eHrlr noppe-
irrrqrrrd 4eitc'reuteurno MelrflIorc.E HeBHasureJrr,uo (pr.lc. 1)'

B ltaqectne oclroBrloro [{arepldaJIa 6r,r.no paccnrorpeuo 160 dtroxxylioe,
repeA Br,Ixo4or,r r{oropl;rx tra-Ba Bocrorllroro nnrr6a lra AIdcHe ne 6r,r.no Apyrl{}i
rlr,rroHxy,non B or{pecrHoc'vp1 - 20" or Mecra BI;IxoAa. ,(,nn naln4oro {uottry.rra
5r,r,ro onpe4e.rieHo rrarcrrr{aJrbrroe BHaqorrpro .rrpnocrlroft reuneparyprr 7o na
rioJrrre 9,1 cn (u e4nlrlrqax 5.103 "I() ua nr,rnt6e B rrecre nocJreAyroqero EorIB-
Jrcrrlrrr c[rorinyra ea 2 4nn u ea t Aerrb Ao ero BbrxoAa ua-ea ruM6a B otrrl'Ise-
cr.loM Arl.arra3oIle.

f{a.nee rraxonir,lrcs noatf(rnqraerrr rir,rrlefinoft xoppennqrau Jl apxocruoi.i
reuueparypnt Ts c naar71oft r4B rrepeqr,rcJrerrrrbrx xapar(Teprrcrzn duonny.rra.
Peayrstarr,r [peAcraBJrenrr n ra6lilqe.

PaEuor.rgry.reI{r,Ie

IlporrroilupyeMLre Be Jrriqr{Ht'I

Morrnocrr, duoxxyra ra
'rpetnft 4anr
Maruru'rnrrft troron Ea rpetrft
AEIIb
Bcnrrnrnu rta tper:utl gerrr,

Bcnnurxtr Ba uecb o6opor

sa 2 AHE Eo Bsrxoga $roxHy;ra

0,32 +0,070,81ra0,03

0,62 t0,05

0,55 +0,06
0,3210,07

aa 1 gcxr Eo BbrxoAa $loHxy



_Z J At,duu

Puc. 1. Hoe{{r,rqr,rcrrr rioppernqrra ,B
apxocruoft reMtreparyphr JroftaJrbuoro
l-r.croqgrfta, cBa3auroro c $uoxryrolr
(1, : 9,1 c,n.), a geur, npoxolr{Aerufl
IIeBTpa JTbEOIO Mepr{AaaEa c MoTr\EocT5Io.

Qronryaa aa 3 AEr go rr 3 pur nocue
lpoxorr{AeEtrs qeETpaJrr,Eoro MeprrAr4_
aEa

Pte. 2. Caaar uoquocrr $.nornyua(na rpernfr AeE6 trocne BllrxoAa ero
r.ra-Ba Bocroquoro nuu6a) c ?, pa[uo-
r.raflyqeur.rx Ea BoJrEe 9,7 cat, na6aro4an-
lrerocr 3a AeEb Ao BbrxoAa {roxryna
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Hax nra4rro raa ra6ruqr,r, BHaqeHr,re riocr!{uquenra HoppeJrr{qrau uarn6onee.
BbrcoHo Arfl cryqaa I (ruorquocrr dt.noriHyila m To 3a AeHr, Ao BbrxoAa snoH-nyna). cnsar, errrx BeJrzquH rroHaSaEa rra pr{c,2, za xoroporo Bf,rI(Ho, sro 3a-
BUCr(MoCTb "[v.rue annpoHcuMrrpyercrr ue upxuofi, a rreKoropoii ftpunofi.
Ecru uoAcur,rram' noes{ur{zeur xoppenaqurr orgoctrrerurro ,roii ,rprr"'ofi, ng
troJryqr{Tcrr Br{rrre, ueu 0,84. Curomsa.s iluElvfl Ha pr4c. 2 - cpegunrr Kpr,IBa.fl,
rrpoBeneErla.s tro Bcelr roqr(alr. Cpegnee KBaAparuqecnoe orrr.rrolreHrre rorren
or sroft npunofi o : *30.
. - Suaqenrx Tu ta tuu6e sa 2 punl Io BbrxoAa {roHny;ra peAxo npeBbrmarot
15 x 5.108 oK, oHrr cyqecrBeEEo trepeHprrBarorc.tr co BHaqeEtrflMII Ba AeE6
AO BLTXOAa [, r{an BtrArro us ta6ruqrr, He HoppeJ]trpyror co sHarreEu.frMtr I\{oq-
Eocrrr Sroruryua (1? : 0,32). floarouy, ua6nro4aa BnepBrre rlogBuBmeec.fl
rra Bocroqr{ou nulr6e troBr,IrtreHr{oe paAtrouaJrvqeutr{e, rreJlr,Bfr clia3arb oAlro-
BEaqEo, nrrfiger nr,r $tonxyJr Ha cJreAyroqr.rft AeHb trJru paAuotrsryqeEue ycl{-
Jrurc.fl z {nortrry;r nr,rfiger ua nropofi trilrr Aalie rperuft genr,. Tarturu o6paiou,
troryqeHHylo Hal{r,r SaBucr{Mocrb Ha pr{c. 2 lrontno rltcrroJrr,BoBarB l:{.rrfl rrpo-
rEo3a BepxEefi rpauuqrr MorqHocru $rofirryra. Ha6nm4an n naHofi-ro 4annrrfi
AeEb troBErmeuue Ts, EatrpnMep lo 30 cAurrnq, Mo?r(Ho rrpeAuoJrolr{trTb, qro
Ha 

^cJreAyroqr,rft 4eun troflBrrrc.rr Sroxny.u c r\roqHocrr;o M < 110 -]- 80.
Cne4onarenr,Eo, [arrHr,re o paArrotrBryqeuar,r Ea BoJIEe g,1, crrt uoryr 6r,rrr,.

I'IcnoJrbSoBaEbI AJrtI npu6nunreHHoro ItoJIr{qecTBeHHoro trporEoBa ar{TtrBEocTu
rp.nonnyua, BrrxoArrqero uB-Ba BocrosHoro lru6a; yaepenuo lro)r{Ho cyArrrb
118
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0 Bepxllefi IpaHLIqe NIotr{Hocrll Slonrty.ua, rtoropr,rft nr,rilger na Cne4yIoultlfi

/{eIIb.
]lpu upocnorpe riapT paAr.rousilyseHxf 6r,uro BaMeqego, IITO HeftOropr,re

cyq,€lcrBer{Hble noBbrmelrtrfl .trpHocrEotr TeMtreparypbl_6oJlee qeM Ea 10 e4unuq
npu r[one 3-4 e4nuuqtr (<<xottrurt) B pactrpeAeqle1frfr 7s no gucny) Ee cBflBaHbI

c'{noHxy;raMll. rlacrb troBbImeHIIft 7o rtoxtuo yBepeullo CB.fiaaTL c 6onrunulr
IloJIoItHaMtr, Ho llo MH0II,IX cJlyqa.flx TaHIIilI ((xoJIlIaM)) T, nentan iloCTaBI'ITb

B CooTBeTcTBIIe Htrrtaltrte otrTtrqecnrae .aBJIetru.E. flogpo6uoe pacCMoTpeI{IIe

DTr{x cilyrlaeB rror{a3aJro, qro rro.rrBJreHr{e (xoJrMoBD 7s ua 2-3 gua o[epe]I{aer
o6paaOnanrae {toxxy,ira Ha arOM Mecre AI{CHa. OrcIoAa crauoBl{rc.fi Bail{ELIM

r,lctro"{LBoBaulIe l(aIIHI{x o paAtrollsJlyqeHrlu Ao BoBHI,IItHoBeEI{f {;ronxy,ra n

r{aqecrBe napaMerpa AJIrr trporHoBa aHTuBEocrtr BoBHTII(Inero Ea Atrcr(e {;noir-
nyJIa." 

At" Droro ro l\tarepl{aJlaM ua6trc4enraft 1967-1969 Ir. 6bIJIo paccMorpeHo

104'$lonxyJra, poAtrBrnuxcfl Ha Ar{cHe BAaJTE or crapblx r}noHxynon (r1a pac-
,"roourr, ) 5") n B sone -+- 60" or qegrparlrHoro MepI{AEaHa. I{B nzr 70 {no-
riyJr.TroR r{e r{}re.[u paAiIo[BIyIIeHlLfI c T">10 eAI4-nI,Iq aa 2 4ua Ao nx Bo3-

1rtrr(EoBeHl{fl, a 34 cB.flBaHbI c ((xoJrMaMrlrt Tr) 10 e4uuraq.
B xasecrne npoll{o3trpyeMblx xapa1repl,IcrtrIt {ronnyla 6rlilu saqrl.l u

r(rlyx6aJrJIr,IIofi rlr(aJre:'1) cyuuapnax Bcfiblltresuafl aKTI{BIroctr, {noltxyJra 3a o6opor (0 - ueT

l]cllblmert, I - ecrr acnrrultu);
2) uanculraJrr,Hafl Moqrrocrr, {loxHy;ra M^ *(0 - M*o* . (20; | -

ll:1,"o" ) 20);
3) Ha.ur,iune rIflreII Bo {floltnyle (0 - Her rrflreu, I - ectr, uatua)'
Cynrlraplrari ar(TI{BHocTb {;roxHyna xapal(TeptrSoBaJracb elo BeCoIvI' paB-

rrbrM Cyr\{Me arra.Ienuft BCex Tpex trapaMeTpoB n 4nyx6annbHoft InKaJIe; OH Mol
rrltr4rrrrMarb Buaqeutr.fi or 0 4o 3. OHaaaIocL, qro95% {loHnyJIoB, Ee trMeBItrEx

TroBr,turerrHoro paAr.rotr3JryqeHtr-E trepeA cBoEM BoBrrtrnHoBeEtrer[, o6JraAaror B AaJrb-
nefiurelr Becolt al{ruBHocrtr ( 1, ouu cIa6o altrrlBubl. trlla SnonHynoe, r4MeB-

rrrflx (xoJrMbr) paArrotrBJr)^retrtr.rr rrepeA r{x BosEI4r(r{oBe}II4er{, 1r5 % xapaxrepr{3o-
BaJrtrcb Becohl 2v3,

Botee no;1po6no 6rrna r.rayuefla cBflBr, 7, n ;1ertr, BoBHI,rItlIoBetrnn tp.rrontty-

na c M ua ncopoi,i AeHb ero cyqecrBoBarlun (plrc.3). Ttoaftlriquent lurrefinofi xop-

Puc. 3. Cnnar, uoqrocrr{ BoB-
Eurrrrero rra Arrcre rlronnyra (ua
nropot Aerrb ero cyqecrnouaurla)
c 7o paAuou3ryqen[E B AeEb
norrBJrcnIlfl rp.rottrtyra 
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peJrtlqul{ I\{e}riAy 1'" u, lW paBHflJrc.fl .R - 0,ti8 -F 0,07. Cpe4rree riBa/lparr,r-
qecltoe orItJIoIIelII{e roqer( or upauoft 6: -l- 6,5, .rro yi.iaablBacr lrtr c.raSyro
cR.rrBb l{eir{Ay T " tr ll4 B aroM cryqae.

Tartnu o6paBoM, orcyrcrBr{e ((xoJrMoB) 7'" uepe4 Boarrr'rririoBeur.rorr r}.uciiilv-
JIa yBepeHHo cBI{AeTe.rlr,cTByeT o c.na6octlr r[lortrry.ua, Ha.rr],rqr,re ]rie lloiibIrrlerr-
rroro paAr{or,r3flyseHufl rre .flBJr.flerc.rr AocraToqruilrl riprrrepr,rcrr liJ]rr orrpelcJre-
H]{,fI AITT],IBIIOCTI,I.

B I10l cAeJIaHa trorr,Irna nporlroaa ar{Tr{BHocrrr $,norirry;ra ro rpei\r }ialiax-
repr{cTl{na}I o6rac'ur ero BoBHI{r(}roBe}rlrfl }ra A}rcr{e rr noritrartrrocur tf"rronr;y.na
n uepnr,rft AeHr, BosHr{nuoBeHrrfl. Suaceuue BTrrx xapar{Tep?rcrr,rH noaBo.ur.r,rro
rrporrroBrrpoBarb BctrbrrueqHyro aHrtrBHocrrr /I"rrn 800/ tb;ronrryrror] c Rello.,lr-
rrocrr,ro P > 0,7 u gnx 73yo tf.uoxH;,ron c Be]loflrHocrr,ro P >r 0,8.

Pacclrorpurr paAr,Ior4BJr)/-rerrue o6nacu,r Ba i\0rrl ,rio BoBHrrnrrorleHrrrr rr ueft
drronxy"na R KaqccrBc [onoJrrrrrreirlnoli xtrpanreprrcrr{rir,r rrecra cro ]roarrr,rri-
HoBeHr.rfl. Oqeur,Iu, Hacno,lu;Ko rrpl[ DTor\r yJryalur,rrcft rrl]orrloB scnr,irue.Irrofr
ar(TrrBIrocr I,I t[;ro xn1r",1 3.

3a ucro4nr,re xapartre pl4crrlr{r,I rrecral ro3r{r,rnrroDerrrIfl n /[BolrrJ iror\I rioIe
6r,rnlr BBfrrbi cireAyrotrr,r,rc:

1) pacuag BoJror{Ha n6.nr,rau oSnacrlr lloJrrr,rririoilerrr{fl r!.norirt\,. rtt (0 -He pactrajroct , \- pacuanocr);
2) uaruulre S;roHnyna rra Erolr )rre r\,recre R trpe/{riAyulenr o6opore (0 -Her {noxny.ua, I - ecrr, {nonHy,n);
3) uarnurae ((xoJrMoB) paArlorraJryqeHr{.rr Ba /Ierrb [o po]rtAeHplfl {,rlortrty,;ra

(0-ner,1-ecrr).
flo arr.rrr rpeM rraparrerpar{ orrpeAeJr.rrJrcrr uec rvrecra BoBHr{nuoue}rufl Ha}il-

4oro S",roxny;ra (ram ffie r(aH I{ Bbrrrre) onpeAeJIrr.rlcr nec tp"r1611nyJra IIo nporHo-
BrrpyeMbrM napalretpau).

B Kasecrne [poruoar.rpye]roro napaMerpa paccrlrorperra Bcrr],r[rerrrrafl ar{-
TuBrrocrb Boarrrrr(rflero S;roxxy;ra sa o6opor.

14s 104 paccMorpeuHr,rx HaMu {roHxy.non 78 (750ls) urrercr Bec rrecra BoB-
grrnroBerrun 0 u 7.IzIa arux trocJreAur{x 95% rLc r{Nreror Bcrrlrrrren. f[.rrn $"nort-
r{yJroB c Becorr 2 (18% ncex {ronHyron) n 720,6 clvuaeB }Ier BcrrElrlen. tr'I to;rr-
xo 659/o Sroxnynor c Becor\r 3 raueror Bcrrbrrflrir.r. lloerouy, otrpeAeJILIIr I4B lra-
6lro4enr.rft tsec llecra BoBHrrr(HoBeuzn {;nonItyJra, B cJryqae, ecJIrI Dror Bec
or(aBaJlcrr 0 rurn I (a ramux cflyqaeB 75o/o), ]Ioxt]Io c BepoflrHocrtxt P ]
> 0,95 roBopr{rb o6 orcyrcrnlrl{ Bctrbllxelt rl DroM {roxnyre Ao cro BaxoAa
ea ruM6. B 92% cryqaeB ({,ronnyrrr c neco,\r ( 3) rcnrrrultr{ orcyrcrB5,161'
c Bepoflrlloctr,Io P > 0,72.

Cne4ora'r'o;rr,rro, nprrB.rrerreHIle ,(itHnr,r\ o paAI{orIBJryqeHutr ]Ieci{oJlrrIto
IroBr,rrrraeT \inepeHrrocTb B npoIHoBe Ilcrrr)l.lrrc.ruofi aHTr{BrroCTI{ BoB}I],IItulerO
rra Ar,rcnc rirrortrt5r"[n.

ll aar(.rrroqerrrre ililr'ruocrrrr r,rcxperrrrrr)ro 6.;rtrro4apnocrr, H. II. IJprolreoy
ua BHrr[,raHlrc ].r rroJresrrr,re salreqarrrrfi, a rfilrilie II. n. flnopcrtoli lr B. M. Nia-
Jraqyft 3a rroMoq,E, n o6pa6orxe Nrarepnil.:1iI.

Arrpc;rr, 19711 r.
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AITAAEM\1 fl- HAYTT CCCP

I,l38 IICT I{ U i{PLIMCI{O11 ACTPOOU3UTIECItOiI OECEPBATOPI{II

Tou LIII, 1975 r'

IPOXO]I(AEITIIE MEPr(yPIdfl
IIo ru[cHv coJIIruA I MAfl 1970 ro[A

III(OJIEEAIIIIflPA[IdotrSJIytIEH[flHABOJIIIEBj//?m

B. A. E{ranor, tr4' I' Mouce0n, A' E' Cerepnrrfi

9.V 1970 r. ua lrT-22 ttAo AII cccP nporegensr ua6nlo4eHl'Iq paAl'Iou3flyueunr colu-

](a Ha BoJrEe I x,ttt, B TeqeErre [poxoE{AeIIIIfl l\,Iepnypux IIo AI{CKy cOAUqa. B peaynrtare

.rla6rrogentrii rr ftoppeJlfiIlrrouuoro aEa'II'rBa BbIfiBJIeEbr ABe rpynllbl HeoAnopoArrocteii c xa-

pirrrrepEbrl1lI pasMepaM[ or L",6 go 3",4t or L7" AO 40" tt EpI(OCTIIbI]II TellileparypaMl{ OT

.l,aZO no lB 2;0" K, B .lesoao[lrq.rrrroo o6nacrrrx Ila AI'Icrte Connqa fiorrAerrcaqrl{ 6orr'me

rr xoJroAEec, rrcilr B ar{Tr{BEl,tx o6lactgx. Meur,ur1{e sIIaqeEI'I.fi paBMepoB [eoguopoAuocreii

6lrr:;xu It xapanreprrilM paBMoparu rpyllfl rpaHyn rr n sar',l6olee qacro BcrpeqalolqI'{McE pa3-

rr01)illr )Jrrrrlerrron-*onn Ou O6rqero MarHItTIIoro [oJlfi' a 6olr'mne - 6rraXe H xapal{TepEhlM

ilal].i{epirrtcyfloprpar{yir.BepoRruo,.rroo6pa:]ona[I{efiollAellcaqraiineognopognocreftpa-
l(!!ori..;tJIyqcrIrIfl IIa I]oJIIre B.lz.i}r lecuo cl]tI3aHO C II0OAIIOpOAIIOCTflIIII MaUII',ITEOIlO IIOJIff' KO-

1()l)l)0I,IlpaeTCyudecTIreIIIIyIopoJIbBllpo}Icxo}I{A0H[II4paAI'I0I,ISJIyqeHtIfloToTAeJIbIIbIx
trli',ri IioCri)yliTypnsrx nougencaqlrft '

TI]E TITANSIT OF I'IEIiCURY ACROSS THE SOLAR DISK 9 MAY 1970 AND

FLIlCTUATIONS OF IIADIOEI\{ISSION AT },:B mm, by v. A. Elatzou, I' G' Moiseeu'

A. B. Seuenzy.- The obserYations of ladioetnission at l, : B mm oI the sun du}ing tho

tlarrsit oI x,lcrcury across the clisk at 9 x'Iay 1970 are described. The considerations of ob-

sci,. ltions anil correiation atialysis o1. fluctuations of radioemission have permitte'I to

asc;,ibe thosc fluctuation to the eflect of obsouratiol oI the conilensations of radioemission

b.y ttre ilish of the plariet. The charactcristic sizes oI condensation-q 1",6-3",lt and' L7"-

4u" and briglrtncss tcrnporatules 9420-18250'I( ai'c obtaircd' The largerand coolet con-

d:.;r:;atiott:icorrespord.toquietregionsrvhilcsmallc'randhotterouestotheactiveregi-
or.,r. Smaller co'tlclsatiols are o1 i1e or:cier of the sizc ol gratiules alcl correspond also to

tiu, most lrcquont sizes of inhomogcnitics of rnagnetic field. The larger sizes correspond

rat,iLor to s,rpirr,gra,rulation cells. It is pcssibtc tliaL rnagnctic iicld plays important role in

Iolmatiort ol cotlilt'nsations of ratliootnissiolt at l' : 8 mm'

g.v 1970 r. :fra22-ar, paAtrorerrecHore (PT-22) ftpuucnoft acrposual4qecKoft

,,6"o,,*rrouu14 AII CCCP 6r,uur uponeAeIIbI Ha6..rIIoAeI.Iuf paAllotrsJIJueIII{E

il;i* ;#;;;;; B .ttn so Bpex{n npoxo}ItAel{ur MepnSrpl,rn tro AIrcHy Coruqa.

t;;;;" AJrrr r.radJrroAeur{fl Droro _c-o6brrufl 6lgrr.1 6.uaronpun:rglrMu B x{ecre

l)acnoJrclneHl{n reJlecHoIraPT-22 (ltprrrr, Itaquuenr'r): nepBLIfi ItoHraHr Mep-

rivr)rrr{ o lIucHoM conuqa I4NISJI l{e6ro B 7h20'n5, a 11oc.[eAgvri1 - B 74ttl2'1r

,ru'.*.'rrrorv (rrocnoucHouy) BpeMeIrI{' Tpacca Mepxypua, upr4BeAer{Hafl Ea

l)iuc. 1, IIoI{aSbrBaer' tITo rlJralrera IIepeceHaJIa HaH CtrOHOfrIrbre o6racru' 6ea

-yctr.rroirrroto paAuou3lyqeHllfl' Talt u O6;11aCTI'I IIoB6IIIISHI{O1O (anrUnurre)

i4 lroEr{ifigrrHoro paAI{OU3JIyrleHIlU'
11nr,t na6nroAeI{Irlflx I{CTIOJILsOBaJICfl MoAyJIflI{I{oHHbIft paAIIOMeTp-TIyBCTBI[-

,ro.,rrio-r""lo:l,B; i{ 1"p" trocroflI{Eofr BpeMelrtr Ha BbrxoAe 1" cen)' Ilyteu uo-

J{arrtr Cr{rrIaJIa or lellepaTopa rTTyMa B oIIopIIbIii ItaIIaJI 6un peapagBag HBa3tr-

riv",resoft r{e 'roA rrIlu0Ma. Ipra arort clrruai] ([oArIryNtrrI{Bag[fl)) MoAyJrr{poBaJrc'r

l2l
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Ha qaCTOTe, OT.1rUqHOfi OT I1&CTOTrI 1IOAyJISIIU14 OCIIOBHOIO HaHaJIa, qTO AaBa-
.rIO BOS]VIO}I{HOOTT, BI,IAEJIfITb HA BI,IXOAE PAAI{Oi\{ETPA CIIT}IAJI (NOAItrYMJIUBAEUfiD

u rer{ ca}r6L ocyrqe0TBJrflrE, I{elpepLIBIILIft nOHTpoJrt' yCtrJIeHrIfl paAuoMeTpa I I l.
li1:;rCrr 1i),)uor{ll,tCrI ltpit nOCrofiHuo.ft DpeMeHI{ Ea Bl'r-\oAe paA}roM9lql

4 cen,'orxnor*rru rrepa cal;oflucqa IIa \ u,tw:na JIeHTe coorBercTBoBaJIo -0,05o/o
or ypoBHfI pe1uorpupyeMolo cI{lHaJIa paAuou31yrleHl{fl ctro66firroro Connqa.
IIInpuua Auarpaur,ru HarrpaBJreHHocrrr paArroreJrec(o[a no troJroBl{}Inofi Moq-
rrocrr{ cocraBJrflJla 1,,6.

IIa6nro4euufl rrpor{BBoAlr.rrr4cr, AByrrfl crroco6ar{rr: HetrpepbrBlrblM cJIe}HerrI{eM

ll aArorellecnooa r i M.pKyltlreM r{ Ba *rrft cl{poB &IrrrI{M yqacrnoM AI'rcHa Conuqa,
uo noropol1y trpoxoArrJr Melrxypllfi, c /{ucHperllofi uepeycralloBltoft paAl(ore-

.Tlecnorra rro Nrepe trepeMerqeHr{f trJIaIrerLL IIpu 6onee rnu MeHee paBHoMepHoM

pactrpeAeJlelMu HeoAHopoAIIOcTefi paAflouBJIyrIeIII{fl B npeAeJlax AIlaIpaMMbI
(puariupo, g6"), ruupoxofi no cpaBHeruro c pa3ilrepaMr{ rreoArropoA}rocreft, paa-

,rqu ,**4y o6ouulr crroco6aMI[ Ha6rroAeHufi uecyrrleorBelrlrafl' IIpu cHopoctu
uepeMerqeulln X4epnypI4fI0",067 ceti-r 3a npeMff.--1Oz ce6, ItoTOpOe xapafirepllo
4.un ua6rrol{aor\rbrx {n1.n11rnq11fi, o671acrs cornqa upu {uHcaqu6 AI4aIpaMl\{bl
ua Mepxypii6 oO"onrrerc'fl rra -70/o 

to tuuefrurru paauepau rrJru rra -0,5%
IIo II.rloultiillI. qro Hc r{oifieTb AaTL CyqecTBeIIIIOIO UpIIBHO0a B paAI'IOflpltocrb.
Itpolre roro. [pu paRHoMepHoM pactrpeAeJrer{rr[ He6oJlr,ttrux DJreMeI{ToB IreoA-

udpo:Iuoc'r'efi n-ro71 B Ar{arpa}rrry [r BLrxoA rra I{ee aJreMetrroB 6y4er upunrepno
HoMilei{ctrpoBarrrcfl. floeromy AJrfl rror{cmos re6onbltr[x aJroMeHToB HeoAIropoA-
,iroctcil nr,t6op cnoco6a cJleil{eur{rr rle cyqecrBen.

llpu uarrlrurrr{ rra tryrr[ trpoxo]r(Aerrrrg Mepnypux Jror(aJrr,Hbrx HeoAlropoA-

nocreft paAtroflpl(ocrtr 11a AIIcfie Coluqa IIa saIIECu paAtrouBfiyrlegtrfl Moryr
uoqo,,rsftcq nole6aurn, o6ycnonreru{6le saTMellueru Mepxyp6eM ETtrx IIeoA-

r{opoAtrocreft. B ornlrs[e or otrTtrrrecnoro Ar,ralaBor{a, rAe noJle6atrtr.fi fipnocrtr
nno"y;. 6t,rrr cesaallbr c CocroflIrtreM arMocdreprr (nauptrMep, KoJIe6aEunMtr r{3o-

6paineuun Ha qeJII,I cre11rpo1pa$a), za6pangblft Mero4 usyrIeIIIIE EeoAEopoA-

uoCteft paAtrO.trpl{oCtrl CuO6o4uU ot'rro"o 11eAoCTarl(a (eClu, RoIIeqEO, o6,nama

rr BoAirgr,re trapbr rre [cHa]HaIoT aanrcu) rr AaeT BoaMo]r(Eocrb trsBJleqb cBeAelrlrfl

o BecbMa Ma.rrbrx rreoAtropoArrocrflx. trl[x nrnurntaJlblrafi BeJrl{qtrHa ollpeAeJrfler-
cfl 6afir[qecr(r{ [ocroflnrioft npeuerrrr 11a BbrxoAe (4cen), r. e. --0",3 (npra cxo-
pocrlr Nlcpnypur 0',067 lcerc), uro yHaBLIBaer 11a oqegl Bblcoltyrc pa3peltralo-
rq.\rro cu.nv sToro MeroAa.''' 

Paccubrpl[M troApo6nee trpoqecc BaTN{eIII,Ifl trJlal{eroft AtraMerpa d ueo4IIo-
po4rrocreft puu*rpo* l, cuurai, qro oII[ pactrpeAeJlegbl paB_EoMepgo B o6Jlacru
c pa3\{epoM, paBI{r,I1\{ AtrarpaMMe IranpaBJreIlHOCTtr, T. e' 6yAeM CqtrrTarl, qro

pa3Nre[]br Itol{Aencaqr{fi - 66nacteft [oBbrltreHl{oro pa4rloualyrleHlrfl - 6rII'13-

Krr r( l)accTofHr{flM MeiHAy HLIME, IIpoMeiItyTI(aM, rAe, HaBeppoe (uO cpasLreIIr4IO

co cnlnofiirr,ru Conuqeon), oonormuiluoe pa4uotrsJryrlelrue orcyrcrByer.. Haprra-

Ha BarMerrlrfl, paaMepbr rreoAnopol{Hocteft u aMrIJItrryAa {lyxtyaquft pa4uo-
r{B.rrVqer{1a11 .1l)[r TanoM Aa;I{e y11]torqeII119r{ paccr{oTpeITr.ri,r 6y4yt paBII'ISHbI

B BaBI{Cr}IOCTtI OT TOtg, 6O11brrIC IIJII,I MSIII]IIS pa3Mep SaTI{eBaIOU,erO AI{CHa

d (pauuoro {2") , uerr xapar(reprrr,rft paauep l. Paccrrorllr,rr{ cflasalla Bolrpoc
o llasnle pa.\ ItoHAeI{caql{ft.-Ecrrr'td>t',roBol{Hor{epllor'IC'tI5rqng(u'rarrctanpo'\oAI'ITBAoJrbJrvrrtr\u'

coeAlluflrorq.ft qnrrrpn ,,otni1.rr"uqrfi) u npu dll 'revr.om (d : 2 KL,- K :
:'i, 2,3 . ..) rruitanlrx {.,ryHryaquft ua;ryueuufl, fiaH rrerpyAlro y6e4uts-
cE, Boo6tqe He 6yAer. B atort c;1yqae n o4uoft uB I{ogAellcaqufi BarMeBaerc'fl

raxafi )He rracrb c o4rOfi CTOpoHtI, ItaH ll oTItpLIBaeTCfl C Apyrofi, C fipoTtrBo-
flo.Ito,'Huoft cropolIbl. I(or4a 7 ,paoo"*oilv1T I B Heqergoe rII{cJIo paB (d :
- (2R + 1) l: K: 0, 1, 2, .. .), ro trprr paBl{oMepnoft flpr{ocrr( I ryj1-
pa,[bsoM 3aTMeHtrtr saTMeBaeTCfl Tal(afi ]I(e qaCTL O4rOtr IIB ItOIIAeEcaquIl'
nartafl oTKpIJB&oTCfl y IIpOMemyTRa Me)fiAy I(OIIAeECaqtrfrME C 

-trpoTtrBOtrOJTOlI(-
IIoIo Kpaf Atrol{a unanetir. flootolry BoBHI{KaeT {.ryntyaqzx. Sariuenue Arltrr-
cfl BpeMfi llu, tt, ranoe )fie BpeME (uo upnuntoMy ycJroBtrIo) pacxoAyercfl rra

IIpoxotfiAeHne llpoMe]fiyrKa MeE(Ay ItOI{4eEcaI{I{fiME' trOErOMy IIOJIIIOe XapaR-
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repuoe Bperrfl (<uepuo4>) {nyHryaqr,ru
t:2llu, l:url2, (1)

lfle a - cnopocrb trpoxolr{Aer{ua Nlepnyprdfl rro Ar4cny Connqa (0,,,067 lcen\.Ec.rrlr nougerrcaqrrr{ xpyrJirrrre rr Barr{eHrre HerlenrpaJrbrroe, ro &};rt;rJ;;;il1;{lyxryarlur'r r{ rprr dl I v.er.oo.,, ,,_pa*ruqec*r{ c rer,r }r{e xapa6TepHr]i}{ Bpe}ie-
nerrn (1). To xre cnpaBeA"rr,rB o .,p, il t [eqerHor{, HaH B Dror{ }rerpyAHo y6e4lrrr-cflt ecilr[ npoMoAeJrrrpoBarr, fipoqecc sarMeHrrfl npl{ d > I c troMorqbro troAB}r}ri_rroro Ar{cxa d n neuo4ntr;rrur,rx HpyroB grarerpo, t'< d.

Ecrz. d < l, ro Ha Harrarro BarMe,tr.fl'(or f_io rourilrru go 2_ro) rpartrrcflBpeM.E dlu, rartoe )fie Bpelr.E pacxoAyercfi Ha oHoHqaHtre Barrrenlrn (or B-roIro.,lraHra 40 4-ro) . Ha npoxolx4enue carrrofi no"qa"arrI", (o" 2-ro Ro*raril.a
Ao J-ro) AucnoM Tparnrcfl Bper\Ifl (l - d)lu, raHsro rrod-rrroe BI)eIrfl rarMoHr4anorrAeHcar{iltr AtrCHOt{

"E - (d * t)lu. e\
TaHzu o6paaou, ecJrr[ rraBecrHEr r{B uerrepenzii BeJrr.lquHbr r xapa(repHr,]x
{ryHryaqufi, ro ,B (1) u (2).MoE{}ro oqeHr.rrb xapar(reprrErfi paauep r{oEAeH-caqrafi I (d : 12", u. ec',u-va (1) onamerc s d < /, ; #;_;; npunreuurr (2)).Paccnorpuu retrepb {nyHryaqutr troroxa paAraouBflyseutr.tr, BosEuFiaro-q,ue [pu BarMeEur{ EeoArropoArrocreft NlepKypuen . csa.rana BosbMeM Cnyvafrd ) t; c*a?r{eM, try:r' d : Kt (K > t).'A;;;p;.;;;;;;AeM rrcxoArlrrr r,r,
YtrPOqEII}IOft CXEUNT, CqU?Afi, qTO BHYTPE AI{AIPAMMbI HAIIPABJIEEIIOCTII AI,IA-MerpoM D (96') Hor{AeHcaqtrn o6paayror opr"rruryrc cer*y oAurranoBr,rx HB.A-paroB, paSAeJler'Ir{brx trpflMoyroJrr,HrrrMr{ rrorocaMr{ ruupzHbfi, panuofi cropoHer{BaApara, paArroflpnocrb B IIpeAeJrax nBaApara-nor{AeHcar{urzr rrocrorrH}ra,a B fipoN{e}fiyrr(ax Me}r{Ay noHreHcaqrrrnru panria nyrro (cuurarr, qro reuonoftr[ou pa4raor'r,flyqe,tr.E cuoHofiuoro conuqa r{cnflroseH na aauncu). pa4uo-
.apHocrrr raxr40ft KorrAerrcar{r4r.r o60aua.r[M rrepes e. Buecro KpyrJroro AECHarrJraHerr,r 6y4eu paccMarpr4Barb KBaApar co cropoHoft, uapar.nenr,uofr cropo-HAM HBAAPATOB-ITOEAEI{CAqUfi. BCE ArU OTPArIIaSEHU,E, EAHJIAA6IBAEM6IE HA0op'y noHAelrcaqtrfi. ra aariueramtrtrero lrr*r, EecyqecrBer{Hr,r, BMecro nBaA-paroB Mo,firro 6uro 6rr paccrrorperb Kpyru: {oprr""l"ge"caq", tr BarMeBaro-qero Arrcna cHalr{ercfl TOJrr,Ho na {opue xpnnofi, onucr,rBaroqaa srv"rvrqr",ux aM[JII{TyABr OCTaEyrcfl npaHTEqecHtr TaHUMtr }He C TOqHOCTbTo Ao }rHo)nr{Te-
Jr-s roll-flAr{a eAr{rrrrqbr. rlonnoe quc,.o HeoAHOpOnHOCrefi s opugrrfr, ;;;;;;.;
\u,:6yry: @l2l), : tz, & aMtrrrr,rryAa {ryxryaqifr.6ygw ruu*iru or or}rorreHrrrr
ut L : L tr xapa*Tepa Sarr{e}ru.s, AJr.fr noroporo Mbr paccM0Tpr{M ABa npeAeJrb_HbIX C.rrvqaE: (troJrHoro) Barr,reHr4.E, HOrAa qer{Tp 4rocxa d opo*o4z, rrepesIIeHrpr{ no'Ae}rcaqtrft, n {<xpaeBoro), HOrAa qerlTp d npoxo4nr rrocepeAlrrrerfe)ilAy r(orrAeHc aqr{.EMr{.

Tan, uerpyArro Br{Aerr,, sro na[6orbmr,re aMtrJr.rrryAbr {ryxryaqufr pa4uo_flpnocrr{ A7,6y4yr re, Horopbre yr{a,aHri s ra6r. I a"i x-ii t;;il;;*;_.
cJrynaeB ((troJrHOrO) r{ (KpaeBofo) aarueurafi. Tam me trprrBeAe}rbr cpeA}u,re
AJrfl ertrx o60rax cryqaeB S;nyxryaqlril. ay n ra^lrre cpeAH.tr.fi uoBepxHocrlraqflpnocrb, Itoropa.E onpeAeJrflercrr HaK rro.Trycyl{r{a cpeA,rrx apnocrefi 4,na(rroJrHoroD r{ (KpaeBoro> aarlrer.urft (o6e ne.rrlr.rr.rHbr orrroc.qrcn x o6iactrr, nrou_
're,uoft 4narparrrroii iranpaBJrerr'ocrr,r D). tu*, ,urprii.ii,--r,r" 1( == 3 cpei-E.tr_E .gpHOCTr,

E,-:-[(il -1) -f@-2) , (,,-'-zl*(n- 4')1 / 9\'. o - , L------, -r -- ,-.l :- (, _ _T 
)"

"roo-11. 
Eo: (n- +) "(upr.r 

rreumnou K). Mn nu4un, rrro trptr "nm6oMser-uou K $uyxtyaquii aoo6qe ne 6y4er, a trpr,r HeseruoM K oruocr,*eJrb]rarr cpeA-ua.n {nynryaqr.rfi .Epxocrr{
Ar I( /2::ttr 1tt- Iirl!)e

21,ill\ ,, ,t/t
tt)ll)t- \tlt), -" \W , (3)
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AlrntrurYAa
(upaenoe sarMeHr4e)

("-t)e-(n-1)el 0

(n-.2)E-(n-4)el2e
(n-4\e-@-Qel0
(n -4)e-(n-6)e | 2e

(rr-9)e-(n-9)e | 0

rt -12)E-(n-16)el zre

I l2e
0

3l2e

0

5l2e

0

7 lZa

ne--(n-L)e
("-t)e-(n-L)e
(n-t)e-(n-2)e
("-4)e*(n-4)e

(z-G)e-(n-9)e

("-9)e-(n-9)e

(r-9) e-(n-12)e

o

0

0

JA

0

3e

Ta6ruqa t

(n - 1.14) e

0

(n-914)e
0

/ 25\.In-:le\ 4t
0

/ 49\ln,--le

/i.

,
J

4

5

6

7

rafl HaH dz <Dz (cl: \2", D - 96'). Coorsomeuue (3) Aaer, no tropxAlty

BeJrr4qtrHLI, CpeAlrrorc orHocllreJrbHylo {Jlyl(ryaqurc paAuo'flpl{ocru o6racru

2; ;;"p"r;a&ofi AtrarparrNrofi HaupaBile,Hocrtr, Irptr BarMe'trflx Mepxypnerrt

orAeJlbr{r,rx e. arr*"rrrbB Alrc}to}[ a21. TaH xan paAuorpnocrr Bv Irponop-

qtrorraJlbHa flpr{ocrl{oft rerrneparyplu Tu, ro {ilyHryaqutr paAtroflpltocrtr Ak

upr( saTr\{eHr4flX DJret\,rerrToB rreoAr{opoAEoCTefi c uBBecTHOfi trJIOnlaA},IO l2 AXBU-

,i*"r"u, {lyxryaqnfiilr rerrreparyp_I arrrerrg'r LTu (uttu Dr(BtrBaJreErHbI

{nyntyaqunu <.ro4uryMrrBaur;))-' floatouy ro rBMepeur'rflM {Jryntyaqufi
paAtroflpnocrr, Aarorq;x uaru AZn'(c yqeroM lttr4fl autenHbl), uB coor'oltre'rrfl
(a1'ro*"o Hafirll coorBercrByroqYm rpltocrIlyrc reMtreparypy paAtror(oEAeH-

iaqnft BaAaHHoro PaBMePa I (<d):

ru:*(*)'+o'^' (1+)

TIpu d, I I {nyxryaqufl paAl'ro.sp}tocrrr rpl4 sarrleHl'Ltrx rolrgeucaqlrfi

(uucnorvr z)

Lr= ne _1,"_ (+)' "]: (+)" (i)

tr oruocrrreJrbllafl {nyntyaqun tL : (Dl2l)2 6yger
4," A ," d2 dz

t;' ,,x 
: 

ZPIL - Dz 1

orHyAa alraJlorr{qHoe (1r) cooruorreHue upu d ( I 6yger

t'o: $ m^. (6)

Ha puc. 2 upuneAeubr trpr{Mepbr {aHruuecKu I{aMepeHIII,Ix {nyxtar{rafi
pug"o"uly".;;G MtrrrJrtrMerpax Batructr sa neute) Arlrr (crogofisux> o6la-
crefr. l-3 tr ar(ruBrrofi o6nacru 5 ra nyrr Mepxypua (cu. prac. t); teunoaoft

{on paAuotr3ilyqeHtrfl connqa, coorBercrByrorqzfi 8000" K _AJIfl AJIUE B0JIH

I : B **, rpi aroM trCfiJIIoueu. ,(,nx nepeBoAa BeilllTlrlnbl ot6pOCa caMotrIloqa

u 
"puAy"ui 

asresuoft reMrrepaTypr,,I cJle[yer uMerb B BuAy, qro Ailf o6racreft
7-'.1 [,i"o"ofinux) I ttn : 72"-K, a AJrfl anrlls,oft o6nactra 5 seruquua
1. maI :7O K (ua6.rloAelltrfl trpoBoAtrJIuCb C PAsilEIIEbIM YCI{JIEHIIEM trPITEMHI4-

xa). (DlvrrvatrErr aEreEEr,rx reMrreparyp, fiaR Br{AEO r{B puc. 2, gocruraror

, o6or*trynrr* 60-70'K. Bpeua xpoMoc6ep,ux {qy5rvaqufi usMe'fiercrt
or 30 4o 300t, uro coorBercrByer corJracEo (1) u (2) or 1",5 Ao 12" - paBMepaM'

6nr.rerlu H paBMepaM ueognbpo4toCrefi o6qero Ma1'EETEoro trOJIfi Connqa,

nar.r6onee qacTo BCTperIaIoqIIMCg CoUIacHo CTaTI{CTtrrIeCfiOuy aHaJIIISy' [po-
BeAeHHoMy s [2].
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Pnc. 2, 3aulcr, {lyxryaquii paArlox3Jryqcurrr Co.nnqa (otHroreur,rn or cpeArrero yponrx)
( 

- ilplr EpoxoE(EeHI,I[ Mc|ril'prrs tro croHortHbrM-fqacrr{aM -7-,i. Ha gucnc Colrrqa; 6 - ro ,}ie, I]o ariruB-
lroMv yqacTHy ,

O4uaxo A,rr[ 6olree olpeAeJreEtroro Bbr.EBJreEufl xapa(TepHbrx paslrepoB
I{EOA}IOPOA}JOCTEfi ,I I{X TEMtrEPATYP CJIEAYET trPOBECTI{ ABTOHOPPEJIflIU{OHHI,Ift
al{a,[r{3 3arrucefi, cAeJrarIHbIx rrprlr rrpoxo}r{AeEtrtr Mepxypun rro Ar{cHy Co.ulr-
qa,- [ocrporrrb aBronoppeJrfiqr(oHHbre HpuBbre AJr.s rrsilrepeHHr,rx duyirr.ya-qlrr'i pa,qr,rol{BJryqerrlrrr, rTpeAcraBJrer{Hbrx Ea pfrc. 2. AnroHoppe.u.flr{r.{oHHafl
(rvrrriqnn rn Bbrl.rt.crrrr.{acb rro {opmyre [3lj

.:I ll-m I 1,

r,,,-;!i2u,u,,l>rr? - !" tt(rn). 
(7)-ill 

E l*)"t-- 
tL-ill /l 1U)

34ecr m - fioprr!,ori aBrorioppejr.flqlrr{ (nenr,rulrua Arrcriperrroro cArJura Mac-
cI'IBa orrrocEreJrr,Eo caMoro ce6a), [/; - {ryxryaqtrtr fpHoorr{ paAuor{3Jry-
{eIIlIfl (n ulu.nlrnrerpax Batrucu ra neure) orrrocrlTeJlr,Ho cpeAuero ux Br.rase[ufi.
v'racrnn Barflcu AJrfi MaccuBon L-s u'i g,,urer.oo"ruio'n 30-50 tuun ile-
JIII;II,ICT, EA PABIIbIE II}ITEPBAJ]bI AJItrTEJII,HOCTTrO 151 (UEUY COOTBETCTBYET A- :: 1), rax qro BeJrr{quHa z saHJrroqeEa MeE{Ay t2o'r- 250.3saqenu.s aB,r'oHop-
pe"rrflquoHrrr,rx noa$SrquelrroB A[rrr m,, trepenpbrBaroqux o6rruuo 2/3 uonnoro
l\raccrrBa aua'terIEft rt, BbrqvcJrtrJrrrct Fra 3BM no rorosoft trporpaMMe co ((cnoJrb-
sRlq[1.\r C pe4r.rr.tt> 1.

I{a pnc. 
^3 upnne4eubr aBror(oppeJrflqr{oEEbre HpuBbre Anfl (ctrofiofinoro>

ysacrfta 1-s a ((axrtrBgororl yuacixa 5. Ha arux xpznux, Hpor\re rJraBrroro
Maricr{MyMa rrpv ln : 0, xopomo BbrrBJr.rIlorcfi BTopErIrrBre MaHcEMyMrrrT noro-
pLIr) trOsBoJr.sror nafiru xapaHreprrDre paBMepbr EeoAEOpOAHOCTeft ra lrx reMtre-

-Zlr

r Anropu 6.naro,qaprsr l. A. Hoaronoft aa rr*norse'rre ortrx Brrsucressfr.
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Prc. 3. AntoxoppelrqIIoIIIILIc
r{pI{Bbre

O - \fifi 3a[rl]I{ paIuOI{3.[)rleHfi;1 npu
trpoxolr([eHrrr{ Meprypus rlo H0BoBM}-
qeHErtr]lf yqacrr{aL ]-3 Ha U,rlcx? -
Connqa;
6 - To x{e, AJIE aHTr{BHoro y.IilcrHa 5

parypbr corJracHo BIip&)neIIIIflM (1), (2), ( ) ra (6). tr4cxor(nr,te AaHIILIe II pe3yilb-
.atir-n"rrrcJreuufi uplrne4erg,r B 'ra6.rr. 2: n cto.n6r1e 7 - xapal{Tep o6racrl'r;
B CTOJI6TIg 2 -,r:gic:Ilo 

ToqeH B I'taccllBe iz; B CroJI6IIe 3 - HoMep IIaHcI{IlyMa;
B cToJI6qe 4 - l,elv.qv1a nlt coorBercrBylotr{af ,I{arIIIoI\Iy MaI(CI{My}Iy; B croJl6-
qe 5 - BHaseHEe I4I{TepBaJIa BpeIlIeHr{ '(n.L AJrrr AaHrloro m (xur: 75 wen);
B CroJr6qe 6 - neluqlrga pa3Mepa Heol\-uopoAIIocTtI I IUIfI ,(alIIIoIo Tm. EC;rr11

uxm < rl, : 1.2" (u : 0",067 lcenj, ro l.< d u I onpeAerena rlo $opuyre (1);
eciaur*) d,,ro l)d,u I nr,r.rl4crerla ilo SopMyJre (2). B cron6qe 7 uplrae-

Aegr,r Brrrqr{cJrer{r.rbre Fra 3BM Beir[qr4u],r aBroltoppeJrtrrlrrolrrlol? t]ylrnrll'iu rrr;
n cror6qax B u 9 - raHll{e BLIqI{cJreIrHl,Ie sIraqe}Iufl fi (0) u R (m) (rt ttnz
ornJroHeHrirfi caMonr4cqa).

B HaqeCrse aMuJII4ryAbI Snyxtyaqul,I reMIIepaTypLI IIeoAlIopoAIIoCrI{, Coor-
BeTCTByloqefi AaHHoIIy MaItCLIN.IyIIy c[yrrXqurl rr, rlht npllrlert Be.ItIlqI{I.Iy

A7',a:{T{+:{-+;, (8)

Bbrrrr4cJrcunyro AJr.s rranclrr{arbHEIx rnt. 3ta ne,'trrrurra (s)nn) nprrBeAerla
B croJr6r{e 10; n cron6qe 11 or,rtr Br,rpa}nerra B rpaAycax, rrcxoAfl r{B ltaJlrr6polll{ll
3arrr4ceft 1-3 (1 NJW: 12'K) u aanr.rclr 5 (7 nn == 7"I{). ,{anee, R cton6qar
12 n 73 BxJrroqeHbr Brraqelrr{fl trpeBErrrreHr{s flllltocrHoii renrueparyplr HeoAIIo-
p0Arrocreft rraA {oHoM CtroltofiHolo Co;rnqa 76, BEIqI{CJIeIIIIT,Ie no _(lopuynalr
(a; z 10;, rAe rp;Hflro d,: 12', D :700".I-Iartorreq, R croir6qe {4 uonasaHa
((trcrrrHrrafl) fipr{ocrrlafl rer{ncparypa T :8000" -|- AfrJ.

flpeut4e sCero soenultaer Bonpoc, AeficrBrreJIbHo JIII yHaBaIIHr,re Srynrya-
r\vfr. vr }raHctrMyNrbr rra aBTor(oppeJrflrtrrroHlrbrx r{pr{Br,Ix cBsSaIIhr c BaTMeIIUTIMII

Mepxypuenr HeoAHopoArrocref,- a ne o6yc",roRJreHr,r riaxr{rr-Jrr,I60 Apyrrl}I 3S-

SeHrou? Eclra 6r,r oIIr{ He 6r,r,,rlr cnflaarrbr c npoxo[iAe]Ir{erl X{epHltplrr,'ro aua-
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Ptc. 4. AaroxopperaqrrorHa.E
Hpr.rBas 3atrrrcu paAtroII3JIyqeErdfi
(lorEqa 11.Y 1970 r. (nenoauy-
rrlPurran o6racrl ua gucre) n

orcyrcrBtre MepHypur Ha Arrc(e

Pnc.-5. [tpocc-xoppelErlr{fl Ba-
r rrrcefr paguouBJrfreEr,rfl o6.lactrt
Colrqa npu trpoxofitAeEr,rfi lro
rrcir Mepxyprs. n aanuceil roia
,He ooJracTrr nocne Epoxo?fiAeE14rr
l,Iepxypra

i
tt,

0

-n2

J00/50 450 600 cer

'JIortlqllble {lynryaqlu{ rr aBTo}toppeJlrqrroHrrr,re Hpr{Bbre Mr,I AoJI}nHrrr 6stu 6w.
rlo.rvqr{rr,, Ea6rroAafi Conuqe 6ea Mepnypufi Ao tr trocJre ero IlpoxoxrAerrtrfi
IIo l{zcHy. O4uano 3afirrcrr, cAeJrarrrrbre rar(trM o6paaou, He troKaBr,rBaror rrrl1a-
xlrr Sryxryaqrit c aMurrryAoft, rpeBocxoAflqef,0,5% or ypoBHfl crroxoftrroro
co.ruqa. Bo.uee roro, aBronopperflqtrourrafi r{pr{Barr l,ilfl arzx tfnyHryaqtrft
Irrilr'"(fiAr{T coBeprueHrro ur.raqe, qeM [pr4 upoxo]nAeHur.r Mepnypvft rro Ar[cHy
Co'-trtqa, ona uso6paxtglla Ha puc. lt rr He uonagl,rBaer rrr4rnaxrlx cr(oJrbno-
l1tr6ylr, Bbrpalner{rrrJr Mar{crrl{yrroB, npoMe uraB}roro MancrlMyMa r'pr_ rn : o.'tfro 

Hacaetcs rJlaBlroro r[altcl4r{yMa, To ero (trornaa) rulrpraua cocraBJrxer
4,5 cerc, qro-rrpanrr{qecxu coBtra/{aer c urapunoft'"nasrro"o onaxcronyra o6racru
5 u ra6n. 2 (48 cerc).3ro ynaarruaer cnopee Ha ro, qro rJraBHrrrft rancrnny*
altronoppeJrrquour.rofi xpueoft {nyHryaqnft , aauucaurrbrx trptr trpoxo}]{AeEtrtr
il{eDrtypua rro Arrcr{y, o6ycnon"ueu He peaJrbrlr,rMr,r HeoAr{opoAHocrflMr{, a (ce-
l)hIrrE) rrryMaMr{ cuonoiiuoro Co.unqa, r. e. HeoAHopo4llocreft pa3MepoM 1,,,G,
lD-ilrIAI{MoMy, I{e cyqecTByer' a ecJII( oHtr Z ecTI,' To LIx TpyAtro BbIAoJIIITE
rrir rpoue rrrvMoB. Pealsnrre HeoAuopoArrocrra (cm. ra6n. 2) uasrsarct BbrfiB-
Jrrlibo.s.c pasMepoB 2-3", TaH )r{e HaH tr Heol{rropoArrocru o6rqero MarHrrrtrofo
uo;ra Connqa.

Eqe 6o.ree y6e,qltre.trn6rM cBrrAereJlbcrBoM peaJrbrrocrr{ earrueurfr EeoArro-
po;1[oc:reli sBJlflercfl npocc-HoppeJrflqrrfi ]re]HAy 3atrucE,ro lraAuousflyqeHtrs
co,rnqa 6ea Mepltypmrr lr c NfepHypuerr. Br,rsuoJrer{rr.rr npocc-noppeilfl\w,
rlLrflo.]ruerrHrrre rax ]Re,.Han s [2], upuneAerrbr rra ptrc.5. Onr [oftagr,rBaror
flparirtrqecftr4 troJrrroe i orcyr:crnlre cBfi3u - noppeJrgqr[tr Me]r{Ay 3atrrrc.EMr4
(r,'rj.t'ryaqufi c MepHypreM r{ 6ea nero.

^ B ro )He BpeMfl s[4, 5] nafi4enrr {rynryaqutr co BpeMerreM paAuor,raryqeutrfi
co;rur1a B qeJrorr c xapanrepr{brMu BpeMeEaMtr B trpoMe}fiyrr{e or 100 qo g00,
(100 -150.,' 200-350., 500-550s, 600-900.), xorop,e, rro N{treHrr'o aBro-
1)_oB, .\,Ioryr 6r,rrr, upr.ruracaurr {nyxryaqE.EM o6qero rtarnurnoro uol.n Conuqa.
.[-Iairu r.r3MepeHrrfl cuonofiuoro conuqa (6ea MepHyprr) c yHaaanuofi errme
rryBcrBr{TeJrbrrocrtrro rre [onaSrJBaror rafiux rfnynryaqrir. ga ]u : B ,ttn. Tartnrvr
otipaaonr, ua6nro4aenrbre rrar{r1 {,ryHryaqutr paAtrotrBJryqeHuf co.nuqa Bo Bpe-
ilrr{ npoxo}fiAerrr{fl tro Atrcny Mepxypur cJreAyer cBflsarb c 3arMerrtr.EMtr AEcnoM
Il.I[itilorr,r EeoAr{opoArrocrefr pa4uoESJIyqeEI{.E, xapar(Teprrbre Anrrrrbr r{ TeMtre-
p{rrypbr noropbrx rpeAcraBJreulr n ra6n. 2.

t re
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ooo



IIau6olee Balr{Ho ro, qro xapaxreplrlre AJrrrr{br r[ reMneparypbr Korrqerrr-
pupylorCfi BoBJIe AByx orAeJIeHHbIx saMeTI{LIM III{TepBaJIoM auaseuuft (coorner-
crByroqr{x Mar(crrMyMa}( aBror(oppe,unquonnofi xpunoft).

Mesr,mne BuaqeHufl 4run (or 1",6 go 3",4) 6tuzt(u H xapanrepubrr\r paa-
IvrepaM rpyrtr rparryJr lr x uall6onee qacro BcrpesarcqrrMc.s paBMepaM aJre-
MerrroB - xoJrMoB o6rlero Marrrr4rHoro uons [2]. Bonruue Brrarregtrfi AJrEE
EeoArropoAHocreft (or 17 ao 40") 6otee 6rnexu K xapar(repubrM paaMepaM
cytreprpauyJr, xor.rr r{ HecnoJrbno MeHbrrre ux [6]. Tenrepar:yprr 6orrmux
sJrelferrroB HeoArropoArrocrefi 6ur,ranr R reMtreparype xpouoc{epnr ({0 000),
rorAa Har( MeJrr(r{e KorrAeHcaqlllr - 6o.nee Harperr,re (reuueparypa 18000-
18000").

,(a;ree, s ((cuoxofinnrxl o6;racrnx (1 , 2, 3) xotgeHcaqtrrr 6onr,me r{ xoJroA-
Hee, seM s anrrrsnoft o6nacrrn (5).0ro coorBercrByer roMy {axry, qro B ar{-
TlrBrrr{x o6nacrnx Marrrr{T}rr,re troJr.E Ror{qerlTpr{pyrorc.fr cr{JrbHee r{ B MeEbmux
o6terrax, qeM B cuoxofinux o6,nacrax, a xapanreprrbre reMtreparypbr B aI(TrrB-
gr,rx o6nacrflx Br,rme, qeNr B cnonofigrrx.

fIo-nu4u,nouy, ecrecrBeuurru 6y4er BbrBoA o rotur, uro o6pasoBantre r(oHAerr-
caqraft HeoAHopoArrocrefi pa4zor,raryqeHu.E rra BoJrHe l, : 8 JrLJw rec*o cBflBarro
c lIeoAEopoAl{ocrflMtr MaTIII{rIIoIo troJlfl, Itoropoe IIIpaer cyqecrBeHHylo poJlb
B rrpor{cxo?TrAeHrlE paAuo[sJryseHu.fr or orAeJrbHbrx MeJrRocrpynrypr{brx HoH-
4eucaquft, O saltnoM suaseuuu l{arutrTrroro noJrg B trporrcxo}r(Aerrr{r,r paAtro-
[BJryqeHlrfl HoHAeHcar{r{ft cuor:pr s [7] r [B]. Eclu pagee paooMarprrBaJracb
cBIsr' paAr4or{3ilyqeHufl c 6otsuruuu HoporraJrbrrr;rME RoHAerrcaqtr.EMtr
(125 rr'.c. nat), ro Hartrrr r{BMepeHrrfl yKa3brBaror Ea tnonnrTn cmpAfitnApA ],l.old-
4errcaquft paAtrouBJryqeEtr.rr, Ha ero cB.s3b c rotrnocrpyKTypEbrMrl O6paaonaurax-
Drtr corHesHofi arrvrocSepnr (rpauynfl\utfr., cytreprpaHynaqua) ra uprcyquruu
EM MAIHIITHbIMII trOJIflMI{.

Borlruoft r{rrrepec npeACraBJrfler Br,r.EBJrerrue uo4o6uofi rosxofi crpyr(ryphr
Tar{He B troJl.EpEBaqtrrr paArroESryqeEtr.a IIa r(opoTnux BoJrEax.

Anpenr, 1974 r.
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AnAAEMLTfl. HAY}T COCP

USBECTI{fl ITPbIMCI{OI,I ACTPO@I{3I,IqECI{OIt OECEPBATOPI4II

Tou LIII, 1975 r.

HAEJTrcAEHI4fl SATNIEHT{fl COJTHTIA HA r(yEE
24 AET(AEPfl 1973 rOfA rrA BOJTHE 1,37 u

JI. trI. X)poncxan, O. Anrnapec, M. @eppefipo

B peaynrrare ua6uropeuuft BarMerr{fi Co.raqa 24,Xll 1973 r. Ea Borrre L,37 u z lanase
6nrua uotyreEa crpynrypal roranruoro ucroqntrRa B RopoEe. Paanep rlc?oqElrna B Ea-
rrpaBJrerutr orr{prilTtrfi cocraBJrxJr 3',0 t 0',3. O6uacrb troBhlruerHoro lrBJryqerrrfl tlora r
o6nactr BctrJrecr(oB orl(prilBaJrrrcr oAEoBpeMeEEo. B rlcrossfiHe Souonoro r{BJI}rroEtr.E oKa-
Barlocb Bo3MorItEbrM BbIAeJIr4Tb ffpl(yrc AeTaJrb, paSMepbr x616pofi re nperrrmarn 25".

THE OBSERVATION OF THE SOLAR ECLIPSE IN CUBA ON THE 24 th OF
DECEMBER 1973 AT WAVELENGTTI 1,,37 m, by Z. L Yurouskaga,O. Oluares, M. Fer-
,eiro.- Following the observation of the solar eclipse on the 24thof DecemberL973 atwa-
velength 7,37,m in Habana the structure of the coronal Local source has been obtained.
The dimension of the source was 3',0 + 0',3 in uneclipsing direction. The enhanced back-
grountl continuum region antl the burst one were uneclipsetl simultaneously. Itilwas fa-
vourable to define the bright part in the enhanced backgrountl continuum region lvhich
dimension was no more 25'.

24.XU 1973 r. s laease paAtroreJrecnotroM Ea Borrrre 7,37 n rpoBoAuJrtrcb
Ha6rloAetrrt.rr rracrtroro BarMerrrrf Co"nuqa coBllecr]ro Hy5r.rFrcnuMtr tr coBrrrcnl{-
Mtr CtreqUaJIUCTaMIrt C IIOJIbIO l,IsyqeH[fl CTpyI(TypbI JIO]iaJI6HbIX I{CT0qFIIII{0B
paA[o[SJlyrleEr{fi B MeTpoBoM Ar{aua3oHe.

Cocto.snue conuequofi anTrrBrrocrr( B Aelrb BarMerrr{.rr 6lr"ro 6narotrpr{flrHbrM.
Ha 4ucme Connqa B roro-BalaArroM HBaApaHre Ha6JIIoAaJIacb 6onrruas rpytrna
trfirerr (19S, 32W), r(oropafi Bar(pbrBaJracr, Jlyuofi. B uerponom ,qrranaBone
23, 24 w 25.Xil perrcrpr{poBaJracE, rtryr\roBa.E 6ypn. }t co}r{aJreurr}o, rpyrrua
trfl?eH or(aBaJracb Ee eAtrEcrBeEtrofi. 3aua4uee, trosrtr rra Hparc ArlcHa (17S,
50W), Ha6rro4aracr eqe oArra rpymra, BEaqurerbuo rrerbrrrafl rro trJroqa[tr.

Vorosu.E Ea6rroAeutr s 6ltnw Meuee 6naroupr.arEr,rMrr. 3arlreure nporcxo-
AtrJrO B yTpeEr{Ue qacbr no MecrHoMy Bper{eHrr, u B IaBaHe Connqe B3orrrJro
yx(e 6yAystr qacrtrqno Banpr,rrrrrM Jlyuofi. H aroruy Morvreury onaaaJrc.fi Bar(pbr-
Tbu\[ tr roHanrsrrft trcroqrrrrx paAr{ouBJryrreHr{fi. TaHuM o6paBoM, crpynrypy
ucrorluuna MbI MorJrtr ua6lrcgarr, B oAEoM rraMepeurrtr - B HarrpaBJrentrrr ero
oTr(pbrTtrg.

O6qufi Br(A troJryqeutroft Batrrrcr uso6pameH r{a puc. 1. Cunomuoft trur'u.efr.
o6ossaqeuo paArouaJryrrenue CoJrEqa: Ao ornpbrrla.s ucrosr{rrna paAuorraJry-
qeEtre rrocr(Jro ctroHofiHbrft xapaKTep, trocJre orr{pr;rrtr-fr 6onee .reM B ABa paSa
yBeruqtrfic.s {on u [ogBI{JIocb 6onHuoe RorlIqecrBo BcrrJrecRoB. MuszManb-
Iroe sHaqeHtre {otroBoro r{3JryqeHE.fl JroRaJlbEoro trcroqEuHa o60StraseEo cepeB
/r.r. Illrprxoeofi HptrBoft c HpecrunaMtr tronaaarro paccrrtrraEHoe ,qJrfi Aarluofi
crauqztr rraMeuerrue ypoBEfi trBfiyqeutrfl cnoxofisoro Cornqa Bo BpeMfi BarMe-
uua. flpu pacqerax/ir,s7(pa4uyc Conuqa Ha Borrue 1,37 nt) 6r,r.rr upzuar paB-
ur,rn 1,3 .R9 (paauyc Conuqa B otrrzqecrol{ Ar4arraaone). Crpennoft ua puc, I
orr\(eqeu MoMerrr Eaqara BocxoAa Conuqa - l2t'23--. UT (a ganrRefimeu
Bce BuaqeEar 6y4yr Aarrbr rar{}fie B rrrxaJle }rrrpoBoro BpeMeEn - Uf)"
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O6orogrenscrBa Barr,rerura (npeur otrTtrqecnux r{oHTaI{ToB I{ MaHcI{Marb-
uofi {aanr) 6rrrz pacculIralIbl corpyAIIIIfioM Aerlapra}IeHra acrposolruu lls-
crr{ryra reo$uaunu AH [ty6n Xopxe flepecou. Cor"nacno ero pacqeraM,-toA-
rBep?r(Aer{rrbrM B AaJrbl{efimeu pacuera^{u paAl{oacrpolro}IoB CAO AH CCCP
u ui6rIro4eonflvrr, Barr\tegl{e Co.nuqa B laBage HaqaJlocb s l2\L5*. NIancu-
MaJrbrrafi {aaa, no BpeM.E Hotopoft Hesanpblrafl trJrou,aAb cocranlxna 0,52
trJroq,aArr lncna Conuqa, ua6nro4anacb e t3l'32-. tlerneprblfi KoHraHr 6bur

orMeqeH s 15h08*.

1. Onpegereurre MoMelrra Haqara orr(pbrrlrfl
JIOKAJIbIIOTO UCTOqIIUKA

VIz puc. 1 ru4uo, qro Eaqailo ornpbrrtrfi Jlor(aJrblroro rrcrosHuna rlo BpeMe-
sn 6nuano H ManouManrsofi Sase aarlrer'wfl. BdnvBu MancuMarluoft {aau
rroron paAuotrsflyrleEtrfl ctrofioftuoro coruqa MeH.sercfi MaJIo, TaIt Kan MaJIo

uaMeEflerca uoI(pblBaeMafi B Ero BpeM.E Jlyuofi trJloqaAb Atrcfta. Hagarocu
6r,r, uro B TaI(oM cryrlae sa clonofiuoru {ore 6y4er uerxo BUAEo Eaqailo or-
fipbrrtrfl trcroqEuHa, o,qnaHo B oBff3tr O Ua6nrOAeUUeM BaTMeHUE Ha BOOXOAo

Coruqa EBMeEeEEfl uorona paAuouaryrreEufi uMeJItr oqegb cnoxsblft xapanrep.
C o4noft cropourr, troron EetrpeplrBEo BoapacraJl c BocxoAor[ Conuqa. C npy-
roft cropoubl, oE trooretresuo yMeEbmaJIc.E corJracHo coorBercrByroqefi {aae

r/4

/2 00 /,L 00 /4 00 /,r.00 u r
?y". ?. Pacqersas rtpuBa.s xoAa BarMeur.rn (a) tr peaJrr,Eax Barrrrcb paAuol,IaJryqerux Co,ruqa
22.XIl 1973 r. (6)

BarMenr{fi. Ha aror cyrvnrapnrrfi rroroK Ha(JraAr,rBaJrrrcr, erqe {nyHtyaqrar ypoB-
Efi uB-Ba rurep{epenq[u, noropafi BcerAa uMeer Mecro r{a }rerpoBr,Ix BoJIfax
trptr IruBnoM troJrox{eEtrtr Conuqa EaA ropuBorrroM rr trpr{ cpaBrrtrTeJrblro ruupo-
Hofi ,qrarpaMMe HatrpaBJreuuocrrr paAr{oreJrecnoua. B cBflBr{ c DrrrM AJIfl otrpe-
AeJleEtr.fi MoMerrra Eaqaila orxpbrru.rr ucrosurrxa Boarlrlr{Jra ueo6xoguuocrr
coIIocTaBETr, BatrUCr, trOTOHa B AeEr, SaTMer{Ufl C SatrUCbrO 6nrmafimero r( 3aT-
I\reutrro AEfl co cuoxofiur,rlr xapanrepoM paAr{otrBJryr{euu.rr, rroABeIlrEyB ee

AonoJrutrreJrnuofi o6pa6orxe corJracuo paccqlrraunoft npznofi xoAa BarMeul{fi.
Ha puc. 2 noHaaasrr pacqerEafi HpuBafl xoAa BarMerua (puc. 2, xpvaaa a)

E peaJrr,Ea.E Batrucr paAr.rouailyqeur.fi 22.XIT 1973 r. (puc. 2, Hpuaaa 6).
I{n$pauu I, IV orMeqeubr MoMetrrr,r trepBoro r{ rrerBeproro Kouranron. ByH-
namv A, B ynaaau urrrepBaJr BpeMetrtr s6n[au Maxcr{MaJrbuoft {aarr c r{aJl},r-
MI{ r{BMerreur{flMtr rrorona. Pesytr,rrlpyrcqafi HpuBa.E, nolryseuua.E rra npu-
Bbrx a, 6 pac.2, zao6paxreua Ha puc. 3, a. Osa [pe4craBn.Eer co6ofi ry Ba-
tr8c6, Itoropyrc l,rbr rroryrrtrflrr, ecnu 6r,r BarMeHue trpouBortrJro we 24, a22.XIT"
Ha puc. 3, 6 npe4craBJlerr yqacron pealrr,rlofi Barrucrl rrorofta B Aerrb BarMer{I{fi.
Bnepxy upauofr :nnuueil. orMesetr ur{repBaJr AB, 6twexraft x rrancrauansnofi
{aae. tr{a cpaBr-Ieuurr HptrBbrX puc.3 BtrrAr.ro, sro Bce {ryHryaqutrr rroroxa,
a ran)r{e ero rocretrennr,rfi pocr B [r{repBaJre Bpeilreur{ or 13h00- Ao 13h30'n
BbISB aEEI BOCXOAEbII\{VI t{BlreElttfil.IyI.
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pnc. B. P eay*tupyro {; {'*n u u*, rro JI J^IeEEarr
paAuouanyqeuua Connqa B AeEr, aatlteulaa (6)

/U " dm/u'.a4

/J.00 u.J0 ut
rB r(puBbrx puc. 2 (a) rr peaJrr,Eafl BarrIrcs

/J.24 /J, Z6 /J.28 /J, JO IJ.JZ UT

Puc. 4, Oupeperenue MoMeETa Eaqafia ornpbrrllrr JroxaJrr,Eoro ficroqrura

Ha prac. 4 noxasauo Eaqaro orxpr,rrr[.rr rlcrosH[Ha urylroooft 6ypu. IIIrplr-
xoBoft Hpunoft c RpecruHaMu o6o3EarreHa Hpr{Ba.fl, trBo6paE{eEHar rra pvc.3, a,
HoTopafi coBMeqeEa c peaur,uofi 3atrtrctrc. llc:ro.r}u{H myr{oBoft 6ypu cocronr
trB AByx qacreft: rdcroqtrtrHa $ouonoro llaryqeHufi lr r{croqrrllna BctrJIecHoB
hl. ttan BEAr{o uB ptrc. 4, nenoroprre {,ryxtyaqrll4? rlpeB},Imarcqr{e ouu6ny
zaMepeuufi, BaMerr{o BbrAeJrflrorcfi Eaqtrrrafl c 73h28^20t. I4s-sa Hecrar{rloHap-
EOI0 xapaHTepa trx MOE(IIO npl{EflTb 3a BOTIJIeCHI{, aMIIJII{TyAa HOTopLIx Haxo-
Avrrctr Ha trpeAeJre o6uapymeuur. Vneperuro pertrcrplrpyeMble BctrJrecxu rlo.sB-
Jrflrorcfl s 13h30-. Tanulr o6paaolr, Molnrro cqrrrarb, rrro r{croqurrn BctrJrecr{oB
Earrar ornpr,rBarbcfl B 131r29m10. -F 50..

trllcro.rglrr rroBr,rlrerruoro ltBryneuran {or-ra, BoBMo}riHo, IlaqaJr ornpr,rBarr,cfl
s 13h29m20s. B aro BpeMfi orr(JroueHufl Br{aqerrufi troror{a or pacqerHofi Hpra-
rofi uperrrcunr oron6ny rraMepeErrft. 3ro BHaqeHr{e troror(a coxpalr.rlJlocb Ao
13h30m40s. 3a sasaro orr{pbrrflfi rrcroqHuna noBbrrtre]rHoro rraryqeEfiff {oria
rrpuu-sra cepeAur{a Droro rlHrepBaJra, qro cocraBJrfler 13h30m00s -F 40s.
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2. OupegereHlre paaMepoB It crpynryphr rcroqurxa
rloBbrmeulrofo uBnyrrenrn Sona

u ucrorrnu(a Bcnnecmor no Ha6urcAexlrrc orltpblTlrfl

flo.uuoctlro orr(pr,rrtre [crorlurlxa troBbrrtreHrroro uaryqeulra Soua troxa3a-
Iro Ha puc. 5. Illrpnroran fiplrBafi c HpecrIrHaMLI npeAcraB.Ilfler pacrlerHyrc
.RprrByro xoAa BarMer,us, I4ttencrrBlrocrb uaryqeutrfi ucroqHuna o6oauauena,
fiaH rr rra puc. t, uepes 1r..r.

Yqacron 3arrr{crr, coorBercrByroulnfi orl{pbrrl,Irc IrcroqHI{Ha, rlo}ItHo paB-

Sltrt na rgrr qaclei,'r, ar[poficrr[rr{poBaB rrarreHeur{e rroBbrIIIeHI{oro rt3ryqeHrlfl
dtona ua fta)fiAoNr ?rB Hr{x npnuofi .rnulrefi. lJa yuacrrte -I notoH l{BrIellrJrcfi
fi"rraBno or BHaqeFrr{E ]l rosne 7 go ana.rerrrrfl B Tosne 2.3ro coorBercrByer
orr{pbrrrrro B TeqeHrle BpeNIeI{rI l, panrtorrepllo I{BJlyrlarcqert o6nacru. Ha yqacr-
rte .I1 aa Bpelrfl fr, noauoxiuo, ua6.urc4aJrocb orl{pbltrne 6o.uee rpHofi o6lacru.
flpnocrr, o6nacrr, coorBercrByroqefi yqacrlty 111, naunoto r{eHr,Itre, qetr'r

o6,racru I. 06 Brolr cBl{AereJrbcrByer IraItJIoH arnponclnll'Ip}'rcq,llx orpealtoB
flpaMbrx. Cauas flpr(afl o6nacrl r.rcroqrrr{rta orltpllBaJracb-Ira yqacTtte IV.
Eilu 6r,r ara o6ractr, r{NIeJIa paarlepbl rIeHE,IrIe 12", \aR g [2], ro ee orltpbrrl{e
Barrr,rMaJro 6rr npeua 30 cerc rr BaRoHqI{JIoct 6r,r B roqxe ia. OguaHo BrIoJIIre
BOBi\{O}I{HO, qTO B AaEHON{ CJlyqae NIOMOHT OTI{pbITI{fi COBtra.il C OSeHb Clrnr,nOft
rpyuuofi BctrJrecr(oB. flpnuuuan Bo BHr{MaHrre ery BoBMo}I{Hocrb, Ba lroJlrroe
:ornpr,rrr{e cauofi npnoft qacrr{ r{croqHl{I(a 6y4eu cql,ITarb roqxy 56, no suaqe-
Htrro rrorona 6nuartyro ri rra6,rro4aer{brr\{ B rrocJreAylotqee Bper,Ifl }II{HI{rraJrE,rIbIM

BHAqEIIIIflN{.
Mome'r oHa3arbcfl, sro Ha oro:\t orr(prirr{e r{crotlHl{Ha rloBr,I[reuuoro rrBJIy-

rreHrlg (rcua ne SaItoIrqr{JIocI), a Aairee Ha yrlacTne 7 otHpr,rea.,racr, o6racrl
rra,nofi flpnocrr{, uogo6nar o6"rracrflrr I utu III. ero }Io}IiIIo o,iirlAarb ua coo6-
paxreulrfi o Henoropoft cnurrerpur.r rlcroqrruna. O4uano [oc.rre orr(plrrrrfi oc-
soasofi qacrr.r ucrosrrnna ua Soue 6o;tr,rnux {,n)rrttyaquii nsr4etntt BoBMo?n-

HOe [aJrr,Hefiruee Yne.rruqelrfle rroTol{a, HatrprlMep, x{e}IiAy TorlHax',u'r 56 - 6
lre trpeAcTaBJrfl eTc fl BoSIIOlItIIIi,\L

,{,aunrre o6 orxprirI,II{ orAeJIr,HLIx yqacrrtoB l,rcrorIHLrKa cBeAeIrbI n ta6nnqy.
flpxocrnr,re reMneparyprr paccqurlrBaJlr{cb ran il{e, naH u a [1].

HoMep
o6;racrlr

I
II

III
IV

flprocrr,
?6, 10c oK

t3h30T0
t3 32,9
13 34,6
13 36,4

Lrl
0,6
0 ,65
0,42

B qeuona 2,77

Itan ougrlo ua r:a5"nuqr,r, paaMepr,I nau6onee rpxofi xlacrtr ucroqHrrna co-
oraBJrflror 0',42, T. e. or(oJro 25", Bec:o ucroqHun r{Meer pasMepbr onoJro
3' (2',77). Ec;rlr upe4rro.rro?firrrb, sro B ucrosuune cyqecrByer lrexoropafi
o6,;racrr nra;rofi .rrpr(ocrrr c 4pyrofi cropoHll, to o6q,rae paBMepbr r,rcrosutrHa
MoryT cocraBJlfiTb 5--6'. 3ro cootneTcrByer BI{aqeHIrfiM, troJrygeHrlr,Inr $pan-
qyacr(rrMrr r{ccJreAoBareJrflMr( Ha craHqIrI4 Hauca Ha MEoroaHreEHoilt rnrop{e-
poNrerpe c mupunofi ArarpaMrrr,r HanpaBJrerrHocrr{ or(oJro 4'[31. IlpeuMylqecrBo
BarMerr[oro MeroAa ua6nro4eulrfi coc'ror,rr n 6onee Br,Icor(oM paspemelrrrrr, Horo-
poe rroaBoJr.ser r{ccJreAoBarb cTpynrypy rtcroquuna uyuoroft 6ypu. Pacnpe-
[eJrerrue flpr(ocrr{ tro r,rcrocHuny rnyr{oBofr. 6ypu corJracHo ro.[yseHH6lil{ BIJIrre
pesyJrr,raraM rrpeAcraBJreHo Ha pr{c. 6.

731*

7,6

iloo.nonrnrr"c.ru- | Pa3ilIcPbI'n6i,ro..ru,r I ooracrll.
I YrJ] i\tllH

13h32T9 I z,s
1334,6 I t,t
13 36,4 I t,S
1337,6 I L,2

13h30'l'o I tehsz+o

Orrprrtlre

Iraqa"-l o OHOHTIAIIEE

20
300
60

2000
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/J. J0 /,1" q0

Puc. 5. Ornpnrre JronaJrr,Eoro r,rcroqurrr(a B Ropone- 24.XI111973 r.

trlleueseuue cpe4ueft ar,rrrJruryAbr BctrJIecRoB (puc, 7, a) w nx fiorl4qecrBa
(pvc. 7 , 5) uepes AByxMrduyrrrbre trErepBaJrbr BpeMeHr{ npr{ ornpbrrr{r4 Jror(aJrb-
lroro ncroqur{Ka trosBoJrfler olpeAeJlurb ero paBMep}'r. }taH rrgno vB p:al.711",6'
ql{cJro BcrrJrecHoB trpartTuqecHrr Ee I{BMerrflJrocb. Molreut oHor{qauutr ornphrru.E
6rrr oupe4eJrer{ no pnc,7, a, r. e. tro Aocru}r{enl{Io aMruIr{rygoft r{enoroporo
cpeArrero Brraqerrrrfl -frr. Taxunr o6paaolr, cor.rlacHo puc, 7,4 MolItHo cqrrrarb,
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ro, /o 
t"r,,

L Plrc. 6. Pacnpegercurre rrpHocrrr
lo r,rcrorrHr Ry uyrlonoii 6ypu, no-
flyqerEoe Bo BpcMrr ua6lroqeana
Barrregrrfl 24.XlI 1973 r.

Prrc. 7, tr{aMeueure cpegueft autrJrlr-
tygn(a)u uucla (6) BctrJIecRoB trplr
ornpbrTEtr trcrorrEufia

0' lJ 30 .40 .50 . /4.00 . /0 .20 ur
qro ornpbrrr{e EcroqHrrHa BctrJrecKoB Bar(oHqr{Jrocr, B {$nJJtn -F 1m. Brrme
6rrno oupe4eJrerro traqaJro ornpr,rrtrfi ucroqnuna - 72r,29n701. B peayrrtare
B AAEEOM CTYIIAE trPtr CHOPOCTI{ CMEqEHtrfi IIPOEHIII,M I(PAfl JIYIIU 0"365
B r{rrrryTy B HatrpaBJleflr{rr oTr(pr;rTr{rr paBMepr,r trcTorrE[Ha BctrJrecr(oB cocTaBI{-
Jrlr oxoJro 3', npu arolr roquocrr, olpeAeJrerrrrfl rpautrq He Hr{}rie t0',3.
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.uun.t
Plrc. 8. flouorxenlre JroKaJIr,Eoro I,rcroqEl,r(a oruoclrreJrr,Ho orrrl,rqecfiux o6pasorauuii
aa {orocr[epe r'r crpynTypa I{croqul4r(a mylronofi 6yplr no na6;rrogeurro ero orltpbrrr4rr

3. Ilfouoxenue ucToqHlrxa ruyMoBofi 6ypr'r
rra Arrcme cornqa

Ha plrc. B uao6paxreu yqacror( Connqa c rpytrrar{rl rrflrer{, noropr,re Bar(pbr-
BaJrr{cb Jlyuoft. lopraaouranb}ra.fl JrrrHrdfl c orMerrtarrrl Bpe}reHr{ npeAcraBJIfler
co6oft rpaenropr{rc qer-rrpa Jlyrrrr. ,flyroft, orueqennoft BpeMerlerr l2h23n,
troHaSalro uoJrolr{eHtre rrpoeHqr{tr Hpafl Jlyurr Ha Ar{cKe Co.unqa uprr ero Boc-
xo4e. Orpear(r{ Ayn c paafluqrroft rurpuxoenoft saxJrroseHHbrx Me]r{Ay rrr.rr{rr
o6nacreft o6oasasaror AeraJlrr crpyltrypbr I{croqurrlta ruyuonofi 61rpu. ,{yru
coorBercrByror no,rox{enlrrrlr npoexqul[ xpaa Jlyurr Ira AI{cRe Coruqa npu
oTr(pLrrrrr{ rrcToqHrrna rr MoMerrraM Bpe}reHr,r, ynaSarrrrlTr{ n ra6nraqe, I[Itpuxoana
Jlrrur,rflMr{ orHocrrrcrr n o6nactz rroBbllrlerllroro r{BJIyrIeHug OoHa, ToqHaMI{ -H o6racur BcfrJrecl{oB.

Couocrasrsfl orAeJrbrrbre yqacrxtr lrcroqul{I{a ruyrronofi 6ypu c AeraJLsMr,I
rpytrtr rrflrelr ua {orocrfepe, Mo]r{Ho oro}HAecrBrlts riar.r6onee rlpr(ylo qacr},
r{crorrgr.rna (yuactor Batrrrcrr IV sa puc. 5) c uau6o,nrurl4M rlflruotr{ rpyrnbl
19 S, 32 W. Bropan no flpnocrtr rracrb ucroqurrr(a (yuactox Baur{cu II), roa-
Molr{Eo, rrpeAcraBJrflet co6ofi gpyroft [crorrHrrlt, csflaaHHrrfi c rpynuofi rIrIreE
17 S, 50 W. o4uaxo cJreAyer orN[er[Tr,, qro ara [eT&"rrb trcroqHrr(a B ctrJIy
lrarofi flpnocru orrpeAeJrerra HeyBepeuuo. Monret oHaBarBct, qro rra yqacrmax
Bafrrrcr,r I,II,111 uocreueHllo orr(pr,rBaJIacb oAHa o6nacrr,, a npl4l{flrarI BLIme
artrpo(cur,raqur (puc. 5) oT parrtaer {nyxryarll{If ffpltocrr.r Bo Bper,IeIIIa, I{oro-
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p'bre Moryr 6brtr srrerlallbr rtali I{BrIeHeI{IreM LIrrrellcr{BHocTu noBblrtreuHoro rIB-
nyqeunq {oRa, ran }r rraJromeHr.reM Aocraroquo cr{Jrbrroft rpyuurr BcrrJrecnoB.

B rn6ou cryqae [oJryrrerrrrrrre pe3yJrr,rarbr flo3Bo.Trfiror npeAcraBr.rrr, ltcrorr-
flr{r( rroBbrrrreHHoro uB.{ytrorrr.rfl c[ona r elt4e npnolt o6racru M&Jr]ilX yrJIoBLIx
pasMepoB rr onpyirrarculeii ee [porrr?fleHrloft o6racru cna6ofi. flpnocrrr. Tanoe
rpeAcraBfleHrre coorBercrByer peay.rrbrarau OoHnepa, troflyseHnblll ]Ia AByx-
aHrerrHoM uurep$epoucrpe c nepeuenuoft 6aaofi [4]. Fla6rroAe]rrrfl Droro Ba-
?Meurr.rr rroATBep)fiAaror raxlne troilyqeuHEre paHee [2, 5l peay.nlrarr,r o MaJrbrx
pa3Mepax o6nacrn IroBbllrreHrloro IIsJr)/rIeHua tfoua.

llo,norHerrue rr paBMep6r o6.nacrr BorrJrecr{oB, nafi BrrAHo IrB prlc.8, conua-
Earor c o6nacrr,ro rroBbrrrreHHoro r{BiryqeHr.rr {oua. Dro conua4errr{e Moi(er
o6rscngrscx e{{enronr [poenrlr,rfi B cB.rrar{ c 6nnemr'nt pactroJroixerrrreM coor-
tsercrByroqeft rpyuurr rrflrer{ H Batra4rro}Iy Hparo Ar{cna.

Tot {aHr, qro rrpu orRpbrrlrr'{ r{croqnuHa BcrlJlecr(oB r{x rrJrorrrocrr (ulrcro
tsctrJrecHoB B eAr{r{uqy npelteulr) rrpafiTuqecrlr He r.rBrIeHflJIacb, B To Bpei\ffl Har{
cpeArrrrfi aMlJruryAa rrocreue[rro rrapacraJra (puc.7, a, 6), uoenoJrfler Ayx[arE,,
Erro r(alxAbrfi scurecH flBrfierc.rr peayJrbrarorr Boglryqeuufi aceft o6.rracrlr.
B aron cryqae cpeAHfi.s aMrrJlr{ryAa BctrJrecxa 6y4er upouopqr{oua.Tlr,Ha rrJro-
q,aArr ornpbrtofi .racrfi [croqrrr4xa, O4uaHo Apvrue ua6nro4eurafi BarN{ennfl r{e
uoArBeplr{Aaror aroro. B lrurrx cJryqaflx (uauplrrnrep, [2]) uplr ornpbrrrrr4r r{croq-
snr(a BcrlirecnoB na6rro4a,rocr trocrerrerrHoe HapacraHr,re naH aMrrJrrrryAr,r
BctrJrecr(oB, TaH rr trx qtrcJla. Boslrorxuo, B rraueM cJryqae, 24.XII {973 r.,
rHaqalto orKpbrrl{.t ucrorlrlr.Ilta BclJrecr{oB coBnaJro rrpocro c 6o.ur,ruofi r4x trJror-
flocrbro.

Eonee yBepeHuo ruoir{rro 6rr.no 6r,r roBoprrrb o6 arom rrpu HaJruqur{ Barrr{cu
sa arofi ixe qacrore trBJlyr1g11u, rreaaxpbrroro Jlyuoft ucroqHuna ts I{rrrepBaJle
{3h29m - {$tt}Jm. Orcyrcreue raHonoft rle rroaBoJr.ser B AarrEoM cryqae cAe-
Jrarb orouqareJrbuo naHrae-.nu6o trpeAtroJroxteuufi o crpynrype ucrosrrufta
BCNJIECI(OB.

Antoprr Bbrpaffiaror cBoro ucxpeHrlrorc 6raro4apuocrr, IO. @. Ioponcxorrry
Ba uoMoq,b B floAroroBxe H ua6.nroAerrrro BarMerrr{fl, a rax}r(e HoJTJIoI(Tr,IBaM

Hprrr'rcroft acrpo{nauuecnoft o6cepnaropun AH CCCP r{ AetrapraMeura acr-
Xlouor\rrrw tr4ucturyra reo{lrsuHu AH Hy6rr sa trpeAocraBJreHr{e BoBMo}nuocrrr
upoBeAerrafl coBMecrHr,rx na6.irro4euufi aarN{eH[g Coruqa.

26 anperr !.974 r.
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AnAAEMt4fi. HAYIT CCCP

IISBECTI{fi HPBIMCITOTI ACTP OOUSUqECITOI4 OBCEPBATOPIIIII

Tou LIII, 1975 r.

O BJIIIflHIII{ HEKOTOPT,IX OCOEEHIIOCTEII
PASBIIITI{fl IPYIIII II,ATEII

HA PA[lIOmBIyrIEHmE IIIyMOBT,IX EyPb

JI. I{. Ioponcxat

Bosuranflosenue rrcroqElrnon uryuonoft 6ypr,r n Ropone rrarqe Bcero coupororxgaet 6m-

crpbre r{BMeEeEr.rE trJroqaAr{ uara6ourmero rr.Erra rr Marsursofi rou{rarypaqlrr,r r (porocfiepe"

Brrcnaarrsaercff trpeArroJror{eulre, qro tro.fiBJreul{e [croqEI4I{oB rIryMoBIiIx 6ypr, cnraauo c

Eecrar{rroEapuocrr,ro Marrrrruoro rroror(a, flpoEr{r(arcrqero B Bbrconlre cnofl co.nnequoft at-
ltoc([epn.

ON THE INFLUENCE OF SOME FEATURES OF TIIE SUNSPOT DEVELOP.
MENT ON THE NOISE STORM RADIOEMISSION, by L. I. Yurouskaya.- The origin
of the noise storm sources in corona more often accompanies fast changes of the grandest
spot area ancl the configuration of magnetic field in photosphere. It is suggested that the
origin of noise storm sources is associated with the unstationary of tho magnetic flux pe-

netrating into hight levels of solar atmosphere.

Erqe r 1958 r. aBcrpaJlr{ficnple paALIoacrpoHoN,Ir;I flefiu-Cnorr u Jlutn
3ar{eTl{Jrrr cBfl3b r{e}r(Ay paAuousflyqeHrre}r B MerpoBol\I ArlanaBoHe rr rpyntra-
Mr{ rrflreH c 6onrurram lo rrJrorr{aAr{ roJroB}rblrr frrrrHonr t1]. B AalbHefiIueM 3ra
cB.EBb 6brJra crarr,rcruqecnrr rroArBeplnAelra u [2, 3]. O4nano Bcrpeqalorcrr
cJlyqar{, nol.Aa B lpynne Ha6JrroAaeTcs 6onr,uroe IoJIoBHoe trfTHo, }Io I,IcTogHI4It

[yr\[oBofi 6ypu (ru. 6.) orcytctnyet. tr{ Eao6opor, }rox{Ilo Bcrperrrrb He oqeHr
cl{irbHyro ro ouruqecHr{rl [apaMerpe[l,r (n;norqa4u rr rlanpfl]r{eHHocTII I\,IaIHI,IT-
Horo troJrfl) rpvilrry rrrreH, c xoropofi r{o}r{Ho cBflBarr, IraJllrqtre B Hopoue I{c-
TorrH[(a rr. 6. 3ru {artrrr cBl{AereJrbcrByror o rotrf, rITor r{por'Ie ReJII{rIuHLI olrrl4-
qecHux rrapaNlerpoB, A0JIII{HLT 6r,rrr, eqe I{altl{e-ro oco6eHHocTII, trplrcyqrre
rpvflnar[ rrflTeH, r,r,Irr{ Har(ue-To ycJIoB],IfI B aTMocdrepe colnqa, IIprr I{oTopLIx
B rropoue BoBHr{Raer ractoqur.rH ur. 6.

Beru.runr,t rrJrolqaAlr, uarr-tltrrtoft Harrp.rllrreullocrr{, a ralt}Iie Hou{rarypa-
.qr{.a rpyfl[Lr Brlrecre orlpeAeJirrrcT MalrruTr'rblfi noroH, Itoropblfi npoHIISEIBaeT
arrrocsepy Coruqa. I-Iauu s [1+] 6buro tronaaal{o, qro rrr. 6. n Hopone BoBIrr{-
r{aror rrpr4 pocre Marr'rr{rHoro [oroHa Ha ypoBHe sotoc{epu (o6qero r,rnu oguori
rroJrflprrocrr{) . Ec'recrne}IHo oE{IrAaTb, qro He Bc.trHoe r{BMeEeHue uoroHa B {o-
roc{epe cnoco6rro rrpr{Becrrr r{ coorBercrByroq,IrM r{BMerre}rr{flNI B ItopoHe,
B paiiorre r{croqHl{I{a u.6., B cBffBI{ c ero 6oJrbmoft Bblcorofi ua4 ypoBHeM

doroc{epr,r, Br,rra c4eraHa rrofil;rrlta paccNrorpel{rrfl, ft co)r{aJIel{ulo, Ha Ire-
6orsurorr crarucr[qecnol{ MareptraJre aBoJrroq[I[ rpyfltr nflrel{ (crpyxrypnue
oco6enuocrr{ r{arr{r{Trroft nou{luypaqrru, r{Br{eHeur{e rrJrotrIaAr{ flprr flpoxox{-
AeHr{tr rro Ir.{cHy connqa u r" r.) B cBfSrr c rroflBJreHr{eM rrcrorrHrrxa ur.6.
B nopor.re. ,(;rx r,rcc.ne4oBaHI,rrI 6r,r,nlr ucuorE,BoBaIrI;I nIarepI,IaJII;I 4.967-1971 rr.,
oly6.[raxoBaulrbre ]l <ltnapranrrrolr 6ronnererle)) coJrHerrnofi artrrasnocrrr, a rart-
ir{e B 6loJlJrererre (CoJrrre{rrbre [aHrr6re). B paccrrorpenre 6r,rru Br{JrrcrreHrr rpyn-
rrbr rrflrerr c rrJrorqaAbro rrau6orr,[rero II.flTHa Bbr[re 1{0 n'rra;r.niaonirlrr loreft
no.tyc(repr,r (rut.A.n.), AJLfl Itoropr,Ix Mo?I{Ho yBepeHuo u oArloBHarrIIo onpeAeJIIrrIr
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HaJrr{qrre r.rJrr{ orcyrcrBue [croquuna ul. 6. B nopoEe. Bcero 6rtlo paccirnorpeuo
277 ryyl:t tr.rrreu, IrB Hr{.\ y 50, r. e. y 230/6, na6rrc4aJrocb paAuolraryqeuue.

Ilpexrge scero 6r,rro pacclrorperro BJIITxHITe gnyx {axtopoB oAHoBpeMerrHo:
MarHursoiar nou{r,rrypaqr'rr,1 r,r rrJrorr{aAr{ roJloBHoro [.rrrHa. .[,,nr eroft r{eJrr( Bce
rpyrrtrbr trflrer{ 6rrnu paa6urrr Ha ABe Hareropnu. I( reprofi, c MaJTrINI tr.ErEoM,
6r,rrm oruecer{br rpytrtrbr, trJlotr{aAs uau6o;rsruero trflrrra Horopblx npra trpo-
xoir{Aerrurr rpyrrtrbr no Ar{cny Cornqa He trpeBblmana 300 r[.4.tr. Bo nropyro
r(areroprrrc, c 6onr,munr rrflTlroM, 6r,r.rru asrge.rlenr,r rpynnbr c nlloq,aAr,Io Har{-
6o;rrmero urrrlra - 300 ILA.u. u 6o,nee.

flo uarrrlmnofi Horr{urypaquu 6i,rno paccuorpelro rpI,I HJIacca rpytrtr Irfl-
relr: yHr{floJrflp]rLre, co cra6ofi nropofi troJlrpnocrbrc n 6ruon.spHrrre. Vnuuo-
JrflpHr,rMl{ cqr.rraJrucb ranrre rpyrrtrbr, y Horopblx BTopa.rI uo.nxpnoc:rr 6r,rna
Ba rrpeAeJrorrr o6uapyxieHrrfl rro AaHHTJM 6rOrlereus <ConHesHbre AaHHr,re).
I{ rpyuuau co cna6ofi nropoft noJrrpr{ocrbro 6r'r,ru orHeceur,I Te, y r{orop},rx
BTopafl IIoJIflpIIOcTb trpeACTaBJIeHa IIopaMI{, IIpl{qe}I }Iatrpfl}I{e}I}IOCTL MaIHI'IT-
Horo rroJlfi Merlee L600 ec.

B ra6.rr. I 4,nr naiH4ofi nateroplrll yHaBaHo qlrcJro rpy[tr rl.flreI{ 6ee ucroq-
Huna ru.6. (rpa{a <->) lr qr{cJlo rpytrtr c I{croqHultolr (rpa{a <*r>), a rax?r{e
trpoqerrr rpytrtr rrflrer{ c ru.6. IrB o6qero sucra paccNlarprrBaeMbrx rpytrfi.
tr{s ra6Jr. 1 nuquo, rrro B cJryrrae yur{troJrsprrbrx rpytrn trflrerr ractoqnr.rxn ru.6.
ue ua6;rro4aJrlrcb HeBaBr{cI{Mo or BeJrr{rlrrHbr nJloqaArr nau6orrruero rrflTrra.
B rpyruax co cna6oft rropofi noJr.spHocrr,Io paAl{or{BryseHlre na6nro4aerca
ToJrbr(o trpu HaJrrrqrlr 6o;rr,ruoro rrflTlra B coorBercroyrorqeft rpy[tre rrflreu.
B aroft Hareropr{rr paAroraJryrreuue ua6nroAaJrocb y Hax4ofi u.sroft rpyntrbl
rrflrerr. B cpe4ueu cpeAr{ rpytrtr co cna6ofi nropofi troJlrpEocrbw romrto 7 /s
6ulu cnsaaEbr c paAuouaflyqeuueM.

llrorrraab rrauOorbnrero rflrHa
O6l1ee noruvecrno

S < 300 M.A.r' S>300 M.[.tr.

TuII rpyfifibr trEreH HarH.Iue rrcrorlHrrl{ a
u.6. n Hopone

HaJrrtque r.roroq-
unxa ur.6,
B nopoHe

Vrrunoraprmre
Co cra6oii nTopori
IIoJrEprrocrblo
Elrnolaplrr,re

Y 6unonapubrx rpytrtr paAl{ol,IaJrysenue nr.6. ua6rro4anocb qaqe Bcero.
34ecr B cpeAEeM paAuouaryqeuue o6uapy)fil{BaJlocb y rarx4ofi nropofi rpytr-
fir,r rrfiTer{. Bo.nrmoe BEaqeErIe trpl{ aroM r{Meer BertrsuHa IrJroqaAr{ sau6orr,-
flrero trflrr{a. Itan BuAHo ne ra6l. 1, pa4lrouelyqeHue ua6"lrc4anou, y 65o/s

6lrnorapnrrx rpytrtr IrflTeH c 6onr,mun trflrlroNr Ir roJlbr(o y 27 0/o rpytrtr c MaJrbrM

rrflrrror{, Tanr.ru o6paaont, n 6uuonapubrx rpytruax c 6olr,uruu IrrrrlroM paAtrouS-
Jryqentre ua6,nro4anocb B rpl{ paaa qaqe, qeM B cpeAlreNr tro BceM cflyqafla{
(65% uporwe 23%).

O4nonpeuenuoe paccN{orpeHne rarlrx xapanTeplrcrtrr( rpyrr[ rrfiTel{' Han
rrJroqaAb Hau6orr,Itrero Irflrlra u rrarlrl{rlran Hon{lrrypaqua (ra6n. 1), upuno-
Aur K BaxlroseH[Io, qro lrcroqfiIln ru. 6. B Itopoue ua6nro4aercfl saqe Boero
B rex cilyqaflx, RorAa Ea ypoBlre {oroc$epnr cyqecrByer 6olruroft u cnolxur,rfi
uaruutnurfi fioroIt.

!,aree paccMarptrBaJloct, BJrI,rflIIrre xapaxrepa r{Br{eucIrl{fi nouSulypaquu
tpytrtr trflTelI npu Ilx rrpoxolr{AeHr{rr tro Arrcny Cornqa rra BoBHI{ItHoBeIr[e I{c-
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.foqrlrlfia ru,6. s l{opoHe. Err;rra BbIAeJIeIIbI CJIeAyIoq,tre TtrtrbI llBMenenufi:

a) uocreuenrou oanu6neHr{e, Br{Jlloqarcq,ee yl\[esbmeElIe Ro 50% 3a CyTKII

nJroqaAl{ rI-'ITeH, qro cocraBrfer B cpeAI{ent 50-20 M'A'tr'r a raH}r{e oc'na6re-

Hr{e MarHrrrHOrO troTor{a; 6) 6ea cyqecTBeEIJtIx trBMeIleEUfi.OtrrtrSeCHI{x napa-

rreTpoB, r. e. trBr[eHeHIIfi trJIoE,aAI{ HOCI{JrI'I xone6atenr'urrfi xapantep' AoCTI{-

ran 30% R ry r{ [pyry]o cropolly or^^cpeAl{g,ro 3HarIeH}I'fl;. n) nocreueHuoe

vBeJuqeHr{e trJroqaA;, ,. r. ,r 6o,rlee 30-50% 3a cyrttr{; r) 6ucrpr,tfi poct

"rrrrour. 
ilo4 6rrcrpr,rM pocroM troApa3yMeBaIOTCfi ral{I{e IISMeHeIItrE' I(aH

;;;;;;;", orr"u (c'ngponr n trorryrelrbro) ua uecre ua6nroAaBmtrxcfl HaItaEy-

,a ,ra6ur* uop, o6re4uHeHffe Hecr(oJIr,HL{X n4ep ognofi troJIyTeIIbIo' yBeJIIIqe-

Hr,re triroq,aAl{ oAltoro roJrbr(o flApa Blryrpn toft }fie troJryreHr u AP' B taHlrx
.cflyqaflx triroqaAr, trflrrra (lltu nApa) yBeJII{qLIBaIacb B ]IecHoJIr,KO pa3 ea oAEtr

;il;il;;r-'J6fru-rrrcrBe cJryqaeB cocraBJr s,,o L00-200 ^r.s.u. 
v 6oree.

ItoJlusecTserlHr,Ie cBeAerItrfl O HaJItrqI{LI I{CTOtIHtrKa ru.6. s HopoHe AJIfl

Ha;fi[olro II3 IIepeql{cneFIHbIx TIlItroB rpytrtr trflTe}I c yqeToM cooTIIouIeHI{fl troJl,flp-

r.rocreft tr trJlorq,aAll uau6olr,ruero ustua npeAcraBJleurr r ta6;n' 2'

Tr,Irt ltanteHeHtlq

lIocrencHIIoe
YCII JIE IIE E

Ila:rlrque ucrorlHl'Ixa 1r.6. n xopone

Fl

Br,rcrpblit pocr

Tr.ln rpYnnrr lRreH

Ynunonap-
HLIe

Co cra6ori
otopoft ro-'.
.JIfipTIOCTbIO

BunouaPulre

,S < 300 nt.A..n. I

^l ) 300 u.4.n.

,S ( 300 u.n.n.
,S ) 300 rr.t.4.rr.

S ( 300 M.g.il.
,S > 300 M. [. tr.

2
q(

t5

\2
I ,

-t -
101 -

31 4

51 8
11134

61

7r,t

1,,
,l 62JJ l-

trllsta6n.2nra4uo,qToBocHoBrroltttr'6.cB-ESaHbIclpyntraMl{'Bl(oTopblx
11a6nroAa.nncr, 6r,rcrpsrc rrBN{eHerrrrfl. flocle4nue, [o-Br{Ar{l\[oMy, cBuAereJIL.-

cTByroT o HaJrr4qr.rrr HenoTopr,Ix HecTaIIIIOHapHbIx llpoqeccoB Bo eceft aHTI',ISsOft

o6;racrlr, BnJrroqafl r, *opory. 3,runt uoxrno o6tgcnrarb I4 TOT sanr, uro ynn-

,rorrporn o6lactn (cnr.-ta6l. 2), un'rerorqlre <<cuomoftsbrfrD xapaRrep r{BMeHe-

uuft e {oroc{epe, ne 6I,rlra cBfl3ar{br c paAI'IoI{3JIyqeHueM'

13 rpyuuax co cra6oft n'ropofi oolnpuocrr,rc troflBJIeHI{e I{CToqHI{xa m.6.

B noporre orN{eceHo TOJrbno IIplI HaJII,IqUu 6o;rr,uroro IIflTHa. flna arofi Harelo-

purr rpyfirr rIflTeI{ na6nro4a;rocb MeHblrree qucro rpytrtr c 6r'rclpr'rlr pocroM tro

;;;;;ffi " 
6roorrpmr,*, rpvnoaun (17 cryqaeB trporrrB 58 v 6rauorflpl{blx

rpyuu).- "B 
6r,ruongpHbrx rllyfifiax nau6oree aI.TL.BIILIME B paAIl_oI[sIyqeHI'II4 ORaBa-

"r; "p;;;i-6orru-rn* 
rorroBHrrM rrflrlroM, 75% (34 ue 45) ux 6r,rnu cBflsarrlr

c paAL{OI4sJIyqeHllcNf .- 'Co"ru"oo ra6n. 2 u rpyunax c 6r,rcrpi,rrt pocroM ,,JIou,a/Ir{ trfrga rr llarlpfl-

HeHrroorr{ N,rarHIIrIIoro non.fl n 29 cryuarx IIe OHaBaJIoCb UCTOqHI{Ha paAl{o-

usJryqeul4fl B r(opolle. Llaura s [5] o6rapyxren e{{ex:ltTflElrfl reJruour{porbr

Seotnr'r Ha rlptreM pal{Iror{sJrytleHrr-fl [{erpoBbrx BoJrH' B [5] uoHaeauo' qro rlpr{

,rooorr*arrrr'Serurr,r B OrrpeAeJrerlHOM IIOflCe IeJII{OIIIUpOT trptrHI{MaeMoe I{a

l]errrue paAr{orrB.rrVqarrrro ,i.6. r,Io},.er ol{a,arbcfl ocna6nensrrM B Ilecr{oJrbl{o
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rpatlnxr'r uaueucrrr.ra rroror{a paAnorr3ryqerr.rq rryMoBrrx 6ypl, rr Dcrirr3r,r rpy[11 flrrrerr
n - rpyrna Ni 387, ceHrfl6pb 1968 r.;6- rpyrrra ],1-r 98, Mapr 1970 r.

paa. Vver aroro e{{erra tror{agarr, rrro B 2l ua 2g cJrytraeB rro}hr{o oxrrrAarr.
EeHO?OpO_ro oc;ra6resz.s paA[O[3JryseHr4ff trprr pacnpocrparreHrrr{ or r{croq_
Hr{Ha H 3eure. Ec.rrra upeAtroJloHtrrrr,, qro Bo Bcex arr4x c.[yqafl]i [rcrosHl4H
Ur, 5. s xopoHe Bogrrr{r{aJr, Ho paArlor.rgryqeHue or Hero rrbr He ,,o6oa4arrll
llx;]^_::gafonpuflrrrbrx yc,ronrrfi pacrpbcrpaHerrr{fl, ro rofAa oHa}r{ercs, qro
vu70 rpyntr tr.sretI c 0b[Crp6lM pocroM trdTorqaAr.{ rrflTJra ]r rranp.flrfieHHocrfl l\rar-rrtrrHoro uorq 6r,uru cB.rrBaHEr c paAr{or4BJrytreHrreN{. B 4eficrnnrurui*rrr,BepoETrro, cJleAyer oqrrrarb corJlacHo AaHHbrM ra6l. 2, qro [o.EBJregre ru.6.cotrpoBoinAaer 6r,rcrprre r4BMerreHrrrr B rpyrEax rrflrerr n Soroc{ep" " oo:goi,
c.rryqaeB,

Ha prcyune rpr4BeAe,6r npr{Mepbr rr,NreHeHr{.rr Honcfurypaq afi (lr;ctprrfrpocr) rpyufr uflreH n rforocsepe in _pu4ror,JryqeHrfl ru.6. lpyuu, 
^t 

TSiua6rrc4anacr, n ceura6pe l06s r. trtcrorrrrrr, ur.6. soaHrrn zb.tx r."ri""rrona3brBaer r.r3r,rcrreHEe troroHa paArlor.r3rryyeHr,rfl irr.6.), 2b, 26 ; 2r.fina6rro4anncr, Buaqr,rreflbubre [tsr{eue}rr{fl irout[lrrypaqlr-pyoo, N Bgzn {oroc{epe,_BnJrroqarcq,,e yBeilr.rqe,r{e rrJroqaAr{ roJroBHoro rr.ETrra u rroflBJre_
HIae oAlroro 6onr,uroro .sApa r{a }Iecre Muorrrx Me,rrxux.

I'pyuua N! 98 ilpoxoAr,rrra ro Arrcny conirqa r 
^iulr." 

1g70 r. tr{cro.r,r.rx
PAAEOI,ISTYqEHIIE BO T,IHOIO PA3 YBEINqIIJI CBOIO AMI4CCI4IO 4.III. 3rO VU""I,,,-EUE COOTBETCTBYET 6r,rC.rPrTIr I4SIIEI{EHIIfiM, trPOtrCXOAI{RIIII,INI B TOJIOBHOM
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rrrrrrre lpyntrbl l{ago oruerllrr, qro B clyqae IpyIqbI J\Ii 98 6oree anasllreJlb-
nr,llru 6unn IIBMeHeI{pIfl B crpyltType CaMoro .flApa, MOH{er 6rtrr,, C oTIIM {artOu
CBflBaH oqel{b cIIJIbHLIii trOToIt B paAI{oI{BJIyqeHuu. O4uanO ara cropona
BOIlpoca rpe6yer ctreqr{aJlr,Horo uByqeHu,fl.

Tanllu o6paaou, tIpoBeAeEHoe paCcMoTpeHIIe IoI(aBaJIor qro MafiCuMaJIb-

Har{ cuflBb c paAI{oI{B;y-:IeHLIeM Ha6nloAaerc.fl B rex CJlyqaflx, ItOrAa rpynllbl
ilfirerr r{Meror cJro}r{Hylo MarHr{rlryrc crpyxrypy ra 6oilLrnoe IInTIIo. B cnyuarx
rvraJlofi rr.[oq,aAr{ rIgTI-Ia r 6uno;rxpublx rpynrrax ulru 6olbtllolo trflTlla, I{o cJIa-

6oii nropoft troJr.sptrocrr{ r{croqHr{n B KopoHe BoBHI{Haer SIlaqtrTeJrbHo pe}r(e.

B ynr,rnonaplrbrx rpyluax, fAe MarHr{rHrJft Iroron }Io}r{IIo cqrlTarb ttBa3l{cra-
qilorraprlblr{, IrcroqlrtrK III. 6. ue Ha6rloAaercfl coBceM.

I-Ia ocnonaur4r[ trolyqeHHbrx peB]JrrrTaroB r\{o}nHo roBoprlTb o HecraqlloEap-
HocrII MaIHI{rIIoIo IIoroRa Ha VpoBIIe Soroc{eprr KaI{ rreo6xoAuMoM ycJIoBtrI'I

AJrfl BoBHr{r{r.IoBe}Il{fi rIcToqHI{Ha m.6. s Hopo}re, uplr oToM, ecTecrBel{Eo, HaAo

IIpe[noJiaIaTb HeRoTopBIe troporoBbre Beluqulrbr fiaK car{oro troToI{a, TaK U ero
r,rar{euerrr{fi. I4cro.rur,rx paAllouaryrrerrrag B RopoHe, rro-Bl{AtrMoilIy, BoBlrtrHaer
TOrAa, IiOrAa 9Ta HeCTaqI{OEapHOCTb HarIUHaeT IIpOfIBJITITLCfl Ha BLICOHI{X ypOB-

Hfrx B CoJlrreqrlofi arlloc6epe.
B sanrro.IeHue xoqy BlrpaBr{rr, rlcxperlrrcrc 6;raro4apuocrb coorpyAHl{Hy

orAe.rra {uauxlr Co.;riIqa .H. }I. Crenansn 3i\ IIS,II03llble o6cy}fiAeH[fl.

2[i anpora 1974 r.

1..

2.
J.

4.
tr

Jlureparypa
I1'. Payne-Scott, A. G. Little. Ltt-stral. J-. Phyg.' -1-951' 

14, 508.
A.-M.- Le Squeren. Ann. astrophys., 1963, 23, 97.
o. i.'nrpoiia. C6opmrr gonrigou ceccuil'_IIayuEoro coBera ilo RoMnJrer(cuoft npo6te-
rre <Pa4iloactporornrnr>. I4BIVII4PAH, 13-16 ontx,6pr 1970 r.
ii, i. Enurrria, JL E. IOpoocna*. IIaa. Hp'rucxofi acrpo(praa. .o6c., 1974, 49, 42'
lI . il. Iopoocnaa. l[as. Hirrucxoft actpo$na. o6c., 7974, 52, 763.



AHAlEMt4fl. HAY}I CCCP

1438ECTI4fl I(P},I]\[CHOTI ACTPOOI4SI,IqECI{O]t OECEPBATOPIlI{
Tou LIII, 1975 r.

HA BJIIOAEHI4fl I{CTOTIHUHOB
I{0CMI,ITIECI(OIO PAAI{OUSJIyTIEHIIfl HA BO".]HE 3,9 nn

B. A. E{auon, trl, 14. Buuueuno. A. I. Itrrcrnxos.IL B. Kyaue4on, I4. I. Moueeeo, a. I4. UaVMos'

C uolroqrro PT-22 ltpr,rnrcHoft actpofirar.rqecHoft o6cepnaropr,rrr AH CCCp rr3rreperrbr
rrJrorEocrtr troTonoB Ea BoJIEe 3,9 ntn 21 [crosslrna ftocMrrrlecr{oro paAlrol{Bnyqerl.rr (raa-
BapoB' raJraKTEn Ir 

". A.). 9yactnr.rto.rr,Eocrb paArroreJlecnorra cocraBJrrrJra trop.fiAqa
2'70-26 amf n2'et1.. flprre4eurr BIrarreELIff uuoruocreft rroror(oB ua6.nro4euur,rx rrcroqgr{KoB

OBSERVATIONS oF RADIO souRCES AT 3,9 mm, by v. A. Elanou, I.I. zin-
chenko, A" G. Kislyalcou, I. v. I(uznetsou, L G. Moiseeu, A. I.'Naumou. The results of
measuremont of flux density of 21 radio sources at 3,9 mm arelgiven. Observations were
made with the 22-meter radiotelescope of the Crimean observatory in August-septem-
ber 1973. The scnsitivity of radiometer is 0,5o K at r : 1 sec.

9yncrnnrelb,ocrr, paAl{oreJrecxotroB, r,ctroJrb,yeMr;rx Ha MrrrrJrtrMerpoBbrx
BOJIIIaX' [OHa etrle SHarIuTelbHO y0TynaeT rIyBcrBI{TeJIbIIoCrrr I{HCTpyMerrToB
carlTuMerpoBofo r{ Aer{r4MerpoBoro ArlalaBorloB BOJIr{. Hpoue tolo, 60.ur,mafi
rracTr, trSBecrrrhrx rrcroqrrrrnoB paAuotr3ryqetru.fl o6ra4aer orpr{r{areJrbHbrM
CTEHTPAJIbHI,IM EEAEI{COU. 3rO gNE OCHOBI{I,IE TPYAI{OCT}I AJIfl COCTABJIETTIIfl
HaraJrora EcrosEtrHoB tro Ha6JrIoAeI{trflM tra MlrJrJrrrl{erpoBbrx BoJrrrax - BaAa-qtr, alTyaflbrrocTb HOrOpOft HeCOrrHerrEa.

B [1] npunol.nrcrr peay.ur,rarrr ua6rro4eur.r{ ua fu : B,B7 .rr.7r, }rer{oropbrx
raJraHrurlecRtrx rylvralrEocrefi c rroMotqr,m PT-22 ltpnrucnoii acrpo$lrauueciofi
o6cepnaropuu I2l a BbrcoxoqyBcrBr{reJrr,Horo paArror{erpa co cxa,r{poBa'rreM
[3]. B erux na6nroqenr.Ex yAaJIocrr peaJrrraoBar6 qyBc'rBureJrbr{ocrrr paArroreJre-
cHotra tropflAr{a 10-26 emln2.ary, rat\ xaH o6ryuiJracb ro.irbHo qerrrparrbrrafiqacrb BepKana. Toquocrr, noBepxlrocrr{ r{ ctrcrer{br r.raBeAerrE.E' pf-iz iz,l,
rro-BIrAEMoMy, AocraroqHbl AJrrr _e${exrunnoro l{crroJrbBoBarrr.fl Bcero Bep6aJra
ua l, : 4 un, B cnqs,n c DrtrM 6rira rpo4oJr)r{eHa r{aqara.E paHee prooruiii 

"oEa6rroAeE[ro ucroq'EnoB nocMr4qecnoro paAr{ou,ilyqe,,r.q , 4 *h aia;;;;;;
1g{r]: r(ar 6y4er BtrAHo raa 4arr,uefi[rero, r[cnoJrr,soBaHr{e Bcero sepnaJraPT?? rroBBoJrt.Jro peaJrrr,oBarr, a{senru.euyro uroqaAE, _100 *, oi i :: 3,9 JtLiL, qlo AaJro BoBMo]r{Hocrb cyqecroeuno pacm}rpr.rrb xolusecrso o6b-
EHTOB I-ICCJIEAOBAIII{fi I( BHTIOqUTI, B EX SUCilO P'IA HBASAPON. }IAAAAPIJ, KAI(
nepeMeHEhre paAr{orrcrosEuKtr trpeAcraBJr.frror nau60.rr,[ruft uurepec 4ra na6_
Irc4ETTUfi IIA MI{JIJII{METPOBrIX BO.ltttAx, TAH I{AH IIEPE}TEI{}IOCTr, ITBASAPOB YCU-JIUBaeTC.'I C yMeHbmeI{I4eN{ AJr}IHbI BOJII{Ii.

I{a6lro4enltrr [poBoAr.rJrldcr, B aBrycre-ceurr6pe I973 r. tfyncrelrren6Hocrr]
PAAIIOMETPA trPI,I HA6JIIOAEIIIIflX COCTABJIfl.IIA 0,5' I( trPIT T : 7 CCN (UONOCA
trporycxantr.fl qacror 

-1000 Mrry).
,{,ru196pluerru.s BepHaJra Ha r : B,g Jfl.tl, v.ctJor.bloBa,rracb cr.rcreMa f(acce-

tpeHa PT-22, otrtrcarrHafl n [1+1. O{sexrurriafl rrJrorqaArr arrreHrrbr orpeAeJr.rr_
Jracb tryreM rra6;rro4errul9urv]Tl. flp-nocrnafl re]rnepar.ypa Aucr{a irryprru
rlpuHr{Marract panuoft (125 -r 13)'I( [5]. pnc. 1 cl,rrurpi,er pe3y.rrJrarr,r r{B_
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Mepeur{fi a{{eHrunuofi u.noq,a4u PT-22 na l, : 3,9 nu, B saBrrclrMocrrr or BbI-

corrr trJIaHerbI HaA ropr{aol{roM. Han nuguo vB pttc.-1 , upu h > 60" a{r}extun-

"u, "oo.quAs 
1a00-> 1"00,22. C yuenrmeuueu h senvIsu.rta,4.3,i,,p y6unaet.

flplruunrr arolo flBJlentrfl or(oHqareJlbuo He BI,IflcI{eHbI, oA}IaRo Mo}ituo trpeA-

troJrararr,, urO oguoft IdB gCIIOBHrIX .fiBJIfleTCfl 4e{OnyC_llpoBfia BTOpUqHOIo

orpall{aTeJlfl trpLI HafiJIoHe aHTeH}IbI I43-Ba trpoll{6a tsr. Xapanrep IIofBJIflIo-

Iq,r,rxcfl npI{ onycKaHI4I( BepI(aJIa JIetrecrItoB AI{aIpaMMbI HanpaBJIetrHocrII

(ourn xopouo Br/rArrbr Ha sarrucflx paAtrorsJryrreHrrfi IOrII{repa) troArBep}fiAaer

3TO trpeAITOJIO?fieI{I{e.
Illuprrra TJIaBIIoIo JIetrecrI(a AIIarpalIMbI I{anpaBJIeII^IIocrII, uafi4eunax

,s sauicefi paA[o[BJryse'r{fl rrJra}rer, ofia,a,,racs pauuoft 46 = 3" ,,o yrJry BLr-

corll tr 56 +- 4'i uo aalrltyry (na ypooue - 3 06) , Ilpunurlanocb BeprlInaJIbIIo

troJrfl pr{soBaHI{Oe I4BJryqeHI{e.

"fl-. uzt'

/00

Pnc. 1. Sanzcurrloct, ar!$entnruoft
IIJIONIAAII AETEEIILI OT YrJIA BI,ICOTbI

!20(06080
.4 , epod

Suasurerluble rpyAuocrrr BcrpertrJrtrcb rrpr{ EaBeAeEuu paAtrorenecnolra,
o6.na4arorqero croJrb ysxoft quarpaulroft EarrpaBJreHrrocTu, rra ucrosnuxrl.
CosMectsoe 4eficrnre pnga {axropon (nporn6a rm, pe{paxqulr u r. u.)
trptrBoAur x cnorfiuofr SaBu0I{MOCTU trOJro)r(eEfifl Ar4arpaMMbr EarrpaBJIeHH0CTI[
or yfna Bbrcorbr tr astrMyra. [toop4uuarbr ucrosunnoB BBoA.ETc.fl B ctrcreMe
axBaropuaJrbHrlx noopAuuar (a u 0), uro flBilflercfr. AonoJrrrtrTeJrr,Er,IM ycJIoE{-
rletrEeM. B csgar c 3Tr{M nepeA ua6nrogenuflMtr ucroqHuHoB 6LIJIu BbruoJrHerrEr
ua6nro4euufi trJrauer (Iounrepa, Beueprr, Mapca u Carypna), tro KoropbIM ocy-
q,ecTBnflnacb (trptrB.rIBna)) troJrolHeHr{fi AuarpaMMbr EaupaBJrerrHocTI{. 3ro uos-
BOJIUJIO peantrsoBarl HaBeAeIItre paAr{oTeJrecHo[a C roqHoCTbIO +- {0", COOT-

BercrByroq,efi rosuocrr4 cotrpoBo?r{Aerru.fl PT-22, AJrfl ucroqnuroB c 6 < 22".
IIpu 6 > 22" oun6rn B HaBe4eHlrrr MorJru 6r,rrr, 6onr,muuu.

Ha6rro4enus EcroqrrrrxoB trpoBoAuJrucb MeAJreErrbrM cralrupoBalrr{eM tro'
6 (o6rruno co crtopocrbto l"lcerc lt trprr uocrossuofi BpeMe]ru 32 cerc).,[,lrarpau-
r\ra EaupaBJrerrEocrtr trprr aroM 6r,rcrpo (Harranacb)) r{a yroJr -5' (uyreu uepe-
KJrroqeutrfi uepBuqnr,rx o6ryuarenefi) . O4ua cepr{rr Ha6rroAeutrft ucro.rullxa
BnJIrorIaJra s ce6fi onoJlo 10 cxauos. B 4a;nr,uefirueM rrpol{BBoAtrJlocb ycpeAHe-
HI{e CfiarlOB tr OnpeAeJreHr.re TeMtrepaTyphr aflrcrrrrLr,

flnorsocrr rroroHoB paAr.ror.raryrlenu.fi Ecroqflr{noB HaxoAtrJlrrcb uo {opruy;re
l6l

S : 2kTuA,$qea g, (t)
l|ge k - trocro.f,rrHaE Bonr,quana , T o - atrTerlEarr reMEeparyp a, Aa*6 -a{{ertuaua.fl uJroqaAb anreHrrbl, 1 - atuoc{epuoe trorJlotqetrrle Ea ilyqe ape-
r,urrt g - xoe{SuqueEr, ysErmnaroqzft cotr3}Iepl{Mocrb yrJroBbrx pa3}lepoB

AtrarpaMMEr satrpaBreuuocTr{ I{ llcroTIntrKa. ,(un ucrouul{IioB c rayccoBr,IM pac-
trpeAeJreuueM paAI{oflpl{ocrr[ r{ trptr rayccoscnoft atr[poltcuMaqau AuarpaMMr,r
EarpaBJrerrHocru xoa{(rr.{queHr g r.rMeer BtrA [6]

(2)
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f,(€ plr 0,, u cpar 0o - paarteprr UCToqHUI{a U ALIaIpaMr}ILI }IaIpaBJIeIIHOCTU
B trepleHAr,rr(yJlffpr{r,rx rrJrocHocr.Ex q r{ 0.

"_. 
Aruoc$epuoe trorJroqerrr{e paArloBoJru otrpeAeJrfiJrocb r\,reroAo}r (paape3oB)

[7] necrorrno paa B reqeHr{e cyron.

1. I4cro.runxr,r c MaJrbrurr yrJroBbrMrr paBMepamrr

Ec;ru paauepbr r,rcrosur{na MaJrbr tro cpaBr{enrrro c urrpr{uofi 4r.rarpauurr
HarrpaBirerrHocrrr, ro n {opuyle (1) g - 1. B ra6nr.rqe cy}rrrupoBa}rbr r.rsMepeH-
HIJe BHaqeHLrfl troronoB artrx lTcroqul{Hos, B 6onr,runnctae cJryqaeB oHr{ Haxo-
Aflrcfi D corJracllttr c AaI{HbIilIE I8-{6] c yqeror{ nepel{eur{ocrr4 r{enoropbrx rrc-
TOqI'IIIITOB. B TO lHO BPEMff I,INIEIOTC,A lr PACXOE{AEUIIA. TAH, II3}IEPEHHA.fl IIJIOT-
rlocrb rroroHa raJraHrrfttu NRAO 4295 (1345-12) couannna 11,5 + 4 ea.
Ilorolia' lTo BpeM.E I{aH aHcTpatroJl-flqtr.E ctreHrpa DToro I{cToqIrI4Ha, [pI4BeAeH-
HoI'o B [8], gaer BeruquEy S = 1eg. noroHa. Boguorxno, eror pe3yJrETar
yI{aBbIBaer Ha BoBpacraHI{e rrJlorl{ocrl( troroxa erofi raraxrrrnlt c yNreHbrrre}rl{eM
/l.rlrrrrbr BoJrr{r,r B noporRoBonsonoft qacru l,rrrJrJrtrMerpoBoro Ar{atra3oHa. AaE-
rrr{e o paAuor.rsryrreuun cefi{eproncHofi rarraHrrrnu 3C 71 (NGC 1068) n pac-
cr.rarpr(BaeMoM Ar{alaBorre trporr{BopequBLr [8, 9]. B [9] nolyqeHa r]JrorEocrb
troroxa,S : 9,5 :F 3 e4. rrorona sa l, : 3,4,tru, a B [B] r,rcrosu[x ne 6r,r.rr o6-
HapyHerr ua l, : 3 u,n w ycrarroBJreE nepxuufi [peAeJr 0,3 e4. rrorona. tr{arre-
peHlroe HaMrr SrraqeHtre trJrorrlocrr,t trorona cocraBJlfler s : 5 * 2 ey. frorofia,

l,Icrr)qHuK

BL Lac

ol 287

0422+00

NRAO T5O

4C 39.25

3C 273

3C)275

3C 345

2134+00

3C 454.3

NRAO 4702

3C 71.

3C 84

?,C 120

N RAO 21295

r)R-21

T^ 'K 70-26 smlnL2. zL{ Ilpmre.ranur

IIo uerlrprtrt ;1lrrflt Ha-
0irroAcHuii

IIo..rpe:rr qrrnlr rrir6;rroge-
I{Uil

Bo3MoiliIIil oltrurOtta g Ita-
BeileHlr!I

5.IX
7.IX
6.IX

25.VIII
29.VIII
26.VIII
26.VIII
27.ytll

6.rx
26, VI II
27.ylll
21.VIII

4.tx
23.VIII
26.VIII

0,43
0 ,37
0,20

0,tt

0,38
0,28

0, {8
0,52
0 ,40
0,53
0, 16

0, {8
0,25
0,30

0 ,30
0 ,20
0,035

0 ,094

0, 19

0,15
0,24

0,27
0,21t

0,18

r3+3
i6+4
e+3
6+2

r2t3
1r+3
7t3

27*6
2r -l-6
26--F7

r0*4
12.!5
9+3

r0*3
r6:|5
t1+4
otJ

5-l-2

7*2

rto
1{ -t-3

12 1-4
1\ +4
7+2

2G. VI II

23. VIII
:Jl.VIII
31.VtII

r.Ix
12.rX
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oAHano fleo6xoAtrruo orMerurb, qro troroAl{ble ycJIoBI{fl Ha6JrIoAeHIrfi 6rtru ue

coBceM xopomuMr{. Tlanrepeuuafl BefluqtrHa trJlorllocrlr noroxa I,rcrotIrII{Ra
0422 + 00 s 3_4 paea 6ontue, seM cJreAyer rr3 crre1rpa, rpr4BeAeHlroro
s [Bl.

Itax yxte ytrotlltrIraJloct,, y IIac trMeJILrcb HenoToplle rpyArrocrl{ B ToqIIorM

HaBeAerrrrrl TeJrecnotra rpu 6 > 22t. Bragruo, orult o6crosreJlr,crBor{ o6yclon-
JIeIII{ CJII{IIH0M ]lIaJIbIe 3EaqeHl,I.tr II0T0I(OB, troJIyqeIIHLIe AJIfl I{eI(oTopLIx UCToq-

rrr4KoB (DR-21, 3C 84). floorouy AaHHbIe Ha6.'IIoAeHI,Ifl IIoCJIeAI{IIX I'lcroalnu-
ItOB I\IbI IIpI{BOAI'II'1 I(aK IIpeABapI{TeJILIIDIe.

2. llpornxeHnlle I{cTotIIrIrHlI

Kpadouiguaff Tyuauuocrr,.,(auusre o nJloruocrlr norol{a Hpa6onu4uofi
ryMaHrrocrr4 (3C 144) B Mr{JrJrrrMerpoBoM ArlariaaoHe Becb}xa rporl{Bopeq[Bbl
11 , 17 -201. Ecrr. vHaBaHrrr Ha r{BNreHeHI{e Br{afia creltrpaJrLHoro ,I}IAeItca
B erorr Ar{arra3orre, oArrar{o pflA aBropos ll7,1B] ux orpl4l{aer. B rrarlrax na6-
JrroAeHr{[x Nrbr He r{3Nlep.frJrr4 paBMepoB ucTosllul{a fi p,llfi onpeAeJIeHIIfl trJIoT-
HOcTr4 rroTona BocrroJrbsoBaJrrrcb r{N{eIotrI,I{Mr{C.E B JII{TepaType paArlOHapTaMI{.

flpu paauepax r{croquur\a 4',BX 3',5 [1] serusuua rlJlorrrocrl{ norona cocra-
nur 1340 t75) eA. trorona, r{ nprr paa}Iepax 3',9 X 2',4 ll9l trJlorI{ocrb froro-
xa 61r4er 200 -l 45 el,. rroror{a. 3ru srra.renr{fl corJracylorctl o nlurefiuofi anct-
pauotnqueii AJrr{HrroBoJrHoBoro cfienrpa ucroquuna. Launrle o rrJlorlrocrrr
uorona 3C 144, trpr{BoAr.llrr,re s [1], trpeAcraBJrflrotcs 6onee uaAe;ttlrr,rrtra (onn
[oJryqerrEr B 6onee 6,naroupuarHr,Ix ycJloBunx na6rrcgeuufi). Terr ue Meuee

AJIfl pelxOIIII.E BonpOCa O IIoBeAeI{I{[ CtreKTpaJIE,IIoIo trIIAeI{Ca IlCroqHI{I{a
rrylr{Hbr rrqareJrbHbre ua6.nro4ellrlrr Ha 6o.ree noporr{r{x BoJr}rax.

JIeSe4s A. Pa4noraJral{rrrxa Jle6e4r' A cocrour r4B AByx He6or},uux (c paa-
MepoM Merree urrpr4Hr,r ArrarpallMbr HatrpaBJrellHoctu) xolrnoHeHT, pa3rleceH-
Hr,rx [ptrMepr.Io Ha 2' l2ll, Mrr npoua6Jrloganl{ saraAllyrc qacrb ucrosl{I{Ha.
tr4a,rrepennoe BHarreHue rrJrorlrocrrr troror(a cocraBr{Jro 10 -t- 3 eg. [orolta,
qro xopouc corJracyercfl c,(oHHIiIu[ o ctreHTpe [9]. Bocro'rHylo qacrrr t\'ILr He
o6napyirur.rn.

I{errrp }-ararrr,rnn (Sgr). Ilenrp raJrar{rr.Inlr' nBlflercn oqeHb r{rrl'epecrrrriM
ucrosHuxol{ c Heox{rrAarrrro 6o.nr,utlrl{ rroroltoM na cy6uur.nzMerpoBIJx BoJII{ax

[22]. ]tranru 6r,r.rilr upone4enu na6nroAeHl{fl ucrotrHlrltoB Sgr A u Sgr Br. O4ua-
HO OqeHr{a rlx rrJrorrrocrr{ [oToKa sarpyAHeHa IreolpeAeJleHllocTblo paBMepoB
IICTOIIHtrKOBl ITOTOPI,I€ sABI{CflT OT [JII4}II,I BOJII{I,I t19]. B J]I4TEPATYPE I4MEIOTC'I

paaJrtrqurre oqelrrrrr Errrx pa3MepoB B Mr{.II.rIr{MerpoBor{ Arraraaoue. Tax, 4nrr
Sgr A onu MeH.rllorcfl or 1',3 X l'5, 1qo l',7 x 2' ,4 Ull. Coorpe'rcrgenrro
rrJroTrrooTb rroroRoB, noryqarcqaflcrr IIo lrsuepeuuoft HaMIr arrTerruoft renne-
par\rpe 0,15" K, 6y4er uenrrbc.a B rlpeAenax or (72 =t 30) ao (130 -F 55) ea.
rroror(a. Merlr,uree rra arr4x arraqenr.rfi xoporuo corJlacyercfl co crrenTpoM rrcToq-
nuna (puc, 2) lr uo4rnepffiAaer Br,rBoA o nocroflr.rcrlre cilelirpaJlbr{oro ur{Ael{ca
B aroM Ar{atraaorre. Or:uetuu, qto na6nIoAeHr{fl paiiolra llgr A sa 350 nnat
1231, l24l rroaBoJrr{.rrrr ycraHoBr{Tb Jrrrmr, Bepxuufi npe4e,'i IIJIorHocrr,I rrorolta
Droro trcroquuxa 270 e4. notoHa [2111.

B oqeuxax pa3l\{epoB rrcroqlll{Ha Sgr R. }l}Ieercfl eule o,il"urmofi paadpoc:
oT 0',5 x l',25 [26] no 2',9 x 3',6 [15]. I.ltruru ol{enltlr pasMepoB I{crorIHI{Ha
no 6 cor"uacylorcti cliopee c 66rr,urur't I{B arllx sua'Ienlrfi. ,fi,ouycrun, qro pa3-
Nrepbr rrcrorlrrurta 2'.9 X 3',6, rrl,r no"rl.yql{Jrrr lr.rlorlrocrb rlorotta (450 + 160) eg.
rroroHa, qro nporriBopeql,{r r{3r,repe}rr,r}ilvr ua l],55 ",tw 1261, r,qe troryqeHo BHa-
qeHrre rrJrorrrocru rrorona (72 1- 1t) ea. roroltil (puc. 3). 3to pacxorxAelrne
cnrraarro c paanr,rrleii B oI{eIIItax paBMepoB llcroaillrrfia. B t261 [ptrBofleHbr
paar[eprjr 0',5 X 7',2"o. tr4atreperrrroe Hallu BrraucHr{e 1r1ii131,1Baer Ea Boapa-
CTaIIlle IIJIoTHOCTI,I llOTOIta C yI[eIIbIIIeIII4el{ A.TMHLI BoJIIIIJI ]l |ITOM AIIanaSOIIe.
3arret.rzu, qro, B or.ruque or npI4ReAeIIlIoro pt13-yJlrtara [26], oflo corJlacyercfl
c ar(crparro,untlrreli no i;altoHy Pe.[es - f[irillirca IaIIIII]I-\ uantepenuft Ea
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Puc.2. Cnenrp Sgr A
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Puc. 3. CueHrp Sgr B,
Ipadun BauMcrBoBarI lls [15] u AouoJIHeIr

larrrraMrr pa6or [25] Grpyxxu), [23] (rpe-
yrorbHr() n [26] (Hsagparux). Ilory'rcH-
Iroe HaMI{ SHaqeHIre orMeqeHo HpecrlrltoM'
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Puc. 4, Cuenrp 3C 58 (uo Aarrnbrrr Hararrora NRAO).
Iloryueuuoe HaMu glraqelrrre orMeseuo rtpecruxoM

350 atrcru [23]. 3ro trogBoJrfier trpeAtroJro]firrrb, qro renrosofi r4crosuun paArro-
n3ryqetrl{.E flBrrflercfr otrTtrqecKr.r roJrcTr,rM Ha l, < 4 atn. flpaaAa, Han ylne or-
Meqa.focb, pa3MepLI trCTOqIIIIHa BaBI{C.IIT OT AJII{IIIJ BOJIIILI I,I TaKafI DItCTparrOJIfl-
qufl He coBceM o6ocnoeaHfla.
,1.48



3C58. Hant He I{BBSSTIILI ycnetulrble Ha6IIoAeH[s 3C 58 B MI'IJIJIIlMerpoBoM

i[rrarraBoHe (n tt01 ucroqHun He 6bur o6uapyxten ua 4,3 tr,n). Ilatrru IrBMepeHa

rrJrorrrocrb rroro1a 77 l- 20 eA. trororta B rrpe4noJlo,fieHlrlr, qro paBI\{epbr ucros-
uUXa 3',5 X 3',5 (aro coorueTcrByeT IIamI{M oqeHfiaM trporfi}fielluoOTu I{CToq-

Hr,IHa rlo 0 r uauepeHlrflrr rla 71fi0 Mary (I(ara,nor NRAO)). Anrennaa reMtre-

parypa 6r,r.na paena 0,15" K. 3r'or peaynlrar roJIyqIIJIcl rpII cyMilfl{poBaHI{I'{

fu""ir* geyx guefi na6nroAeuuir (r. e. 4nyx cepuft uo {0 cHanon). I{a puc. 4

rrpr.IBeAell CtrenTp rrcToqHr{Ka B paAl{oAlratraBoHe, Irocrpoellllblfi uo 4arrurrrrr
rraraJrora NRAO. llo,ly-rerlnr,rft uanru peayJrbrar cBr{[ereJlLcrByer o BoBpacra-

HIII{ trJloTr{ocTtr{ troTolia B }ILIJtJII{MeTpotson o6;racrlr, xoTrl, HoI{eqHo, oH Tpe6yeT

IIoArBep]r(AeHI{.fI rI yror{IIeHI{fl,
Anroprr noJrb3ylorcfl cJlyqaeiu uo6raroAap[rb B. I{. Boporrona,

B. IrI. gepnbIIIIeBa, A. E. Eypona lr B. f. Pr,rcltlrua, yqacrBoBaBIIIIIx B Ha6-

JrroAerrr{.rlx, a TaHilie II. H. Cte;xny, o6ecneqlrsuelo BLICoHofiaqecTBeHlrym

pa6orv cI{creNI PT-22 Bo Bper{fl Ha6.rloAeurfi.

Anpcrr, 1974 t.

JIureparYPa
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AHAAEMWfl, HA"YIt COOP

I{3BECTI4fl I{PbIMCI{OiT ACTPO@[3I{IIECI{OT OBCEPB,{TOPI{I

Tou LIII, 1975 r,

PA[[IO- U OITTTITIECIUTE HAEJIIOIEITITfl
HEr(OTOPbIX BCIIbIXT{BArorqrdX 3BE3[

II. I'. Molrcecu, f. E. Ilarco&, JI. X. Coao*rou,
I. M. Tonrvracau, I{. C. Xr.rrr.ruc, [I. @. Ilyrafiuor

flpunogarcx peByJrbrarsr Br,lioJrrreuHr,ix s 1965 r. ua6rrogennii BCfibrxuBaroulr'rr

aneag UV Cet, V371 Ori, EQ Peg r'r GC 22805, Ha6rrogerlrr paArror.rBrryqeEr{fl trpoBoArl-

Jrrrcb tra 64-.m pagnoreJrecxorre n flapnce (Anctpa;rr.ra), Ea qacrorax 153,408 a l4l0 Mety.
Ourusecnfie Ea6rroAer.rus 6nnrr cgeranlr n Bynepa, ]tpuuy u rpynnoir acrporoMoB-Jlro-
6urelefi Anctpa.nura. Err.uo aaperucrprrpoBauo ceMb otrT[rrec(r.rx BcrbirtreE, TprLrB r{oropblx
co[poBorr{Aanr4c6 paArroBcrIJrec(aMr,r. PaguoncnrecHn 6ruu Baperucrpr4poBarEr roJrbrto fla
sacrore 753 Mery. 0ro cnu4ere;rr,crByer o rotrr, qro paAlloBcrurecnlr uMelor ovenr, xpytoii
crreHTp I{JrlI rrTo oElI rlosBJltrrcTotr roJlbno Ea rrrlSr(r{x qacrorax,

RADIO AND OPTICAL OBSERVATIONS OF SOI{E FLARE STARS, by L G. Mo-
iseeu, C. S. Higgins, IJ. Il[. Tot)rnassian, L, If. Solomon, G. E. Patston, P. F. Chugai-
nou.-The results of joint ratlio-optical observations of llare stals UV Cet, V371 Ori,
EQ Peg and GC 22805 AB macle in Nlay-August, 1965, are presented. Radio obscrvations
have been maile with tlie 64 m radio telescope at Parkes, CSIRO, atfrequencies 153,408
and 1410 NIIIz. Optical observations have been carried out in Wcomera, Crimea and by
the group of amateur astronomers in Australia, In total 7 optical llares have been recor-
ded of which 3 were probably accompanied by radio {lares. Possible radio flares wers
observeil only at 153 l{Hz. It is suggested that radio flares have very steep spectra or thoy
occur at lorver frequcncios only.

Bcnr,rxlrnaroiqr{e BBeBAT,I .EB.rIflrorcf }ro.rroAEINIu o6T,eritalilt, BoBpacr Itoropltx
rrerree 108 .rrer [1] u noropbre Bce etr{e HaxoAflrc.rl B }recra6lr.iir,nort cocroflIlrllr,
tr4ayuenue lrx oeorrrr Bair{Ho AJrfl tro}rr{Nrarrrrfi [rpoqecca paaBtlrr(a BBeSA I{ pal{-
lreft craAr{r[ r{x BBoJ]roqnv. Yctrnwt r{ccJIeAoBare,[eli HoIrrleIlTpr[pylorcfl B oc-
r.roBHot{ rra rrsyrreElrr{ Bcrr6lrlen - 6r,rctptrx Heper}rJirIpHrilx yBeJruqellr{flx
I,I yMer.rrrrreHrrax .gpxocrrr BBeBAr,r. ,{era.nruoe rrayrrerlue BCIIIIIITe{}IrIx {teuo-
r{eiroB Alr6apqynaaHolr [2, 3] uonaaalo, rlro yBeJrIlqeIIIIo iIerrpeplrBrlofi eurrc-
cr.lr{ SBeBAEr, Ha6rroAaeNroe Bo BpeM.rl BCrrLlmeH, r{xfeer HeTeEJI0ByIO nprrpoAy.
Oir aa'reu yTBeplr{Aaer, qro 0To yBernqeulre aMIrccuLI [poIIC\oAIrr B l]e3yJIlra-
re ocBo6olEAeHrrrr olreprflu B 3BeBAHoft arMocoepe.

floni,rtnu o6rrapyxrenrrfl paArrorraJryrreutrq, rtoroiroe Ito,I{er colrpoBox{Aarr)
B0ni,rruflr{, 6srnr,r upe4uprlr{firLl [oqrtr oAI{oBpeMeHHo JIoBe.llroM B f[]xoApe.[
Earrrre R AEUrr.ru r{ B orAe.rle paAr{o+I{Br{I{rI CSIRO B ABcrparuu' [Ieperre yc-
rrerJrHhre lra6Jrroi{eutrfl paAr{orraJryqeHr4fl BCfrltlrren 6u;nr,r cooSrqe[bl JIoBelJIoi\{,
Vr,ruu;rorr u CoJroMoHou [1r] lr Cnlr, Co;rontoHo]I I{ Ilarconorl [5]. Br,r.lo roltaaa-
HO, qro pa[r.roBclJrecKr{ fioflBrr.trIorcfl Hecr{o;rbnr{N{rr r{IrJ{\rTalILJ rlo3i{{e otrTl{-
qccHtrx BcnbrrtreH [6,7], xorfi Heltoroplle paArloBcn.rlecliu (Ha 240 Meli
BOslrr,rHaroT o.rlrroBpeNreHHo c orrTrrqecrruilrrl ucrrrJlrrHaLrlt IB]. Blur 3a]\{cqeII

;1per:l$ paAr.roco6r,rruft o'[ Rr,rcoHr,rx aracror it rlrIBItIrrI co cliopocrl]Io troIlflAI{a
0,3-3 l,Iet4lcen [9, 10]. B Hacrofltr{eft pa6ore trp1rllo.-[flrc.E pcBYirr,rarLI
pa,rllro- tr{ ollTl{qecnu-\ r{a6JlloleHrrfi veTstper BcrrLIxI{aatou{l'Ix area4 - uv
Cet, V371 Ori, IlQ Peg n GC 22805, rpor]oAeHlu;rr I 1965 r.
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1. fla6,nroAeHlrn

tlaglroua6uroA,egtIfI. FIa6trro4eunE paAI{o!I3ilyqe}Iufl 6lr,nu npoue/{egbl B

Ilaprtce Ha 64-rL paAlloreilecltole, oClIaqeIlHoI{ o6,lyqnlurtM1l u paAl'Ior{erpa-

Lrr r{a qacrorbl 153, 408 fi 1410 1l'I2q/.

IIa .racrore 408 Maq 6r,rn npnlleueH N{eroA ABortnofi uo,qyn n\rlrr, ilpeAJromeH-

ru,rfi r I1ll.IIpu uctroJlbBoBalILII{ sroIo MeroAa cI{rHaJI or ocno-BHoro o6lyuare-
irfl AL (cu. picyrio*) c rrolroqbro nepBoro trepe*JrroqareJrfl F, cpanuuRaercx

c cr.rruaJloM Ha BbIxoIe Bropolo uepeliflloqatetr, F, (uacrota rrepexilIosenu.fl
,NroAyJrrrropa F1 ue paulra qacrore trepeHrroqer.rtrfr MoAyJrfiropa F2). Bropofi
rro[yJIrlrop cpanuuoaer re]Ineparypy 6oHonoro o6.nyuatela ,4, c 

-oxnaln,qerr-
uo;i" ,r.pyun;fi ,. E.raro4apn pai"ruuuro qacror rroAyJlflqllr{ o6a curua,na

Br;rAeJlflioTc.a AByI{fI CIIiI\poIrHbllILI AeTenTopar[I'L1 u Dr tt SflIIIICbIB&IorcfI IIa

Eron-cxeua paAlrorlerpa c

AByxqacrorEoft Mo Ayfi Eqr'Ieii.
Ar, A, - oonYuatenn aHTeHrrLI;

Fl II -f" - BblcoxoqaoToTHbre [e-
pefirroqareflr.l (mogynnropr,r); P -rpneuhrx; D, a I)2 - crrHxpoH-
nbrc Ierer(Topbrr Er lr Re - ssr-
xoAHLre peurcrparopn (cauouuc-
rlbr)

AByx caMorrucqax R, m Rr, 3ro.r uerog rroaBoJlfle'r lIcItJIIoqIrrr Bllerrtrue uo-
r,rexu, trotraAarcq,r{e n grf o6nyuarenn, a ran4te irJlrsurle r{aMerlelMfl noa{-
rluqreura ycuJleutrfi, TaH r(ax o6a cnrnara ycrrJrr{Balorcrr oAHITM r{ TeM.}I{e uptr-
eMHtrKoM P. Ila rracrorax 153n7410 Meqnz-aa orcyrcrBrrr Broporo rlepeltJrro-
qarerfi Ha6JrroAeHtrfl trpoBoAlrJrrrcb c oAHrrM Mo/IyJrflTopoM c lICloJrLsoB&HtreN{

oIIopEoro o6nyuarera.
ilepuo4 rl o6qee Bpe.\Ifl IIa6JIIoAeHI4fi pa4lroua,nyqeHug AJI;I ltainAofi I43

qeri;rpex EccJreAyelrblx BC[6IxI,lBaIOU,rrX 38e3A IrpIrBeAeHbr B ra6JI. t.

Ta6rrqa t

fl/

fr2

IUY Cel
jvazt o.i
GC 228r)5

hQ p"g

BBeBEa 
I 

O*a, 1e65 r. I rrororr*r,IreJlbllocrL

I 
uaOro,(exufi

2zr-30. VI I1

21-26.VIII
9-r2.V I
3-6.Vrr I
1r_-i5.Y l
zi-6.Vll I

35 "r.ac

7 "tac 45 nuu.

28 .tac

2t "+uc 40 .'+r'r.1ru

,llepe4 Kaln/lr,Irl ce aHcoM r{ nocJte Hero upoBoAIrJIacb HaJIIr6poBHa [o paAi'io-
IrcroqHr{r(aM, fro:ron noropllx 6t,tl xopomo r{3Becrelr. I{poue Toro' [ocJre Ha]H-

Aoro qaca Ha6ilIoAeH[fi pa4nouerplil Ha max4ofi rlacrore HaJlu6poBarl{cb IIy-
TeM trOAaqI[ xanta6ponauHoro crrIHa.IIa oT IrryMoBDrx reHepaTopoB.

OrT r.r.recnne rra6.rroAerrllf. Ontuqecftlre Ha6JrIoAeIrIrg cocroflJlrr I'rB:

a) {ororpa{muecuux ua6;nrc71erurfi c uouoqblo Baltltep - IIIulr4t Harrepll
CrrnrcolrrarlcHofi acrpor!r.rslr.recHofi o6cepnaropnn CIIIA n Byuepa, Anctpa.rrux;

6)'1[oroenenrpr{qecnflx ira6"rrio4eur.rft sa 6/+-cat re,IrecKotre Itpr,rltcxofi acrpo-
r[naxuecxoft o6cepna'ropuu AFI CCCP;

c) BtrByaJrbHhrx ua6,llroAeirr,rii, npoBoAr[r{brx acrpoHo[IaNIu-JIIo6I{TeJITIAII(
Eprac6eua, Ber$un,r1a, Jlrtxoy.
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onrusecfize ua6.rro4euufl trJraHrrpoBaJrocb trpoBoAr4rr, oAEoBpeNretrHo c
pa4lroua6rrcAerrr{.EMr4, }ro tro EeHoropbrM npr{quHaM, B O0EOBHOM II3-3a trO-
roAHbrx ycuonuft, orrrr{qecxr4x ua6.rrm4eulrfi 6u.uo cAeJrauo MeEbrtre, qe}r paArro-
na6rrc4ennfi. Hpoue roro, B psAe cryrraeB r{B-Ba EetroJraAon n oplreuuoft ar-
traparype r[Jrr{ uo Apyrr4M [pr{rruHaM (HaX, uauprrMep, [a-ea 6orr,rrrEx tro-
Itex) saunanl{poBaHHbIe pa4Iaoua6JrroAeuufi raHxr6 He 

^Bce 
6rrn[ srruoJrger{br.

B peaynsrare sBeBAa UV Cel ua6nrc4arac6 oArroBpeMegr{o otrrrrqecnur{rr
{ lq4qgg_peAcrBar{rr B reqeHue 23 ,tac 75 nuru,, VBZ1 Ori _ B reqeHrre B uac,
GC 22805 - onorro 25 qac ll EQ Peg - B reneHre l0,tac.

2. Pesynrrarrr ua6nrogeur,rii n rrx o6cyxAeHrle

Peayur,rarr,r ua6nrcgeunfi cyuuupoBarrbr B ra6r. z. trLl-ea cpaBrrtrreJrbrro
Hop0rnolo o6qero BpeMeHrr ua6;rro4eur.rfi naxr40fi r{3 sBeBA - o, i5 go S tac -6r,uro sapertrcrprrpoBaHo roJIbI{o Hecr(oJrbxo otrrusecnux Bctrrirrre1. Orrreseuo
qerbrpe BcnbrrtrRr{ UV Cet,. OAuy lra Hr{x, c anauury40fi !-,5, uomuo 6rrno
cB.rrBarb c paArroBcrrJrecnoMHa sacrore 153 Mer4, Pa4lroncunecn Harralrcfi ctryc-
rg 5 nutt trocJle MaHcIrMyMa onrusecnofi Bctrbrrrrnr.r u EilHJcfl oHoJIo 7 turu,.tlepea 2 ntutt, [ocJre trepBoro Bculrecna EaqaJrocb BTopoe, 6o.nee ustegctrBl{oe
yBeluqerrue paAuotrsryrreHrrfl, Koropoe flpoAoJrinaJrocb onoJro I nutt, Beponr-
rro, arlr 4ea co6r,rrufl cBrlsalrbr rr [peAcraBJrflror cJrox{unrft ncnnecn. B o6oux
cryqaflx ue 6r,uro Baperrrcrpr.rpoBarro yBeruseull.g paAr{or{Bjryrrenr{fl rra qacro-
rax 408^1 1410 Mery. Tartun o6paaor,r, cneHrpanrnufi ran4enc a (na coorno-
rrreHrrfl s - l-") AJrfl arrx paAr{oBcrrJrec(oB B r{r{repBaJre qacror 75j-408 I,reu.
troryqaerc.fl 6onee.reM 1,8. Bo BpeMfi ocraJrbur,rx rpex 6oree cra6brx oor^rl
cKtrx BcIrIirueH UV Cet (auu,nuryAbr BcrElrtrer( oKoJro 0T5) paguoBcrrJrecnoB
BaperrrcrpzpoBaHo ue 6rrno.

Aa'ra

BpeMn
1!raHcEMY-
MA OIIT1I.
qecHofi

BCIIbIIlII(]I

17h37n
14 42
16 22

15 00

PalII{oBcIrccr{

tshs-
,1,5 t7

00 47

t4 37

Ta6rr.rqa 2

UV Cet

rsIz-
t5 22

V371 Ori
0052 

I

GC 22805
143s 

I

I

EQ Peg

Ilrotnocm rloror(a,
70-26 e?nlnL2.aut Mecro or-

TI,IqECHI{X
sa6,nroEe-

nlrrtHaararro I run"r*rrl *ruutt

MaI{cI{-
M JIbHOC
yBeJruqe-
Hr4e fp-
ItocT!I

25. vrrrl
27.Vrttl
27.\/IIII
28. \'IIII

I

rshos.
,1.5 14

Ii:Sl I3;31 f3r;1"-ry"
4:,61 ao,sl ao,:l

5,ol <o,sl <0,:l
I I I oer6nru

I I I 
rurxoy

(0,21 Ee;rStl.rts
t_
I tiPtrcoeH

I trr*ov
I

0T5
0,5
0,5
7 ,lt

22.y1ill| 00 44

9.V

4.ytt

14 35

00 4tt

t4 36

3,51 <0,81 (0,2lrnltu 0 ,15

0,37,0J <0,81 (0,2; Jlrarxov

I I I se:rou,rurtt
18 4s <2, <0,

Cna6as Bctrbrrufta (auunrary4a }rylq BBeBAr,r V 371 Ori 6sr.rra Ba-
perucrptrponaua Sorooilexrpuqecnranr cuoco6ou n f(prruy. Bo npeun a,rofi
BcrrbrrtrHrr orMerreu paArroBctrJrec( Ha qacrore 153 Mary, xo,roprrfi EarraJrca oA-
roBpeMeHHo c orlTtrqecl{oft scrrrlrHoft u rrpoAoJrffiaJrcrr B Teqeuwe B x,utt. Cuenrp
sTOrO BctrJreCrta 6O,Uee nororuft, qeM trpeAr,r4yrqtrfi, er(l cnefiTpantur,rft ran4enc
a : 1r5.

152

0,3



B re.rerlue BpeNrerrr{ ua6nro4errufi anea4rr EQ Peg ra GC 22805 Bctrr,Ixr{BaJIE

rro o/IHorry pa3y, aMIIJIIITy/Ia BCIIIJIIISH oItoJIo 0T3. Bcuumna GC 22805, se-
posrrro, colpoBolnAaJracb BcrrJrecfioM Ira qacrore 153 Meq, Bo BpeMfi Bclrblml{tr

Eq feg paArIoBcrIJIecHoB orMeqeHo I{e 6rrno.
Taxllnr o6paaonr, Bo Bcex cJryqaflx paAr{oBcrrJIecnrr, cBrI3alrHbre co BctrbrmHa-

lru, na6lro4anrct roJlr,Ito Ha qacTore 153 Met4, Orcrc4a MolItHo SaItJIIoqI{Tb,
qro paAuoBcnJrecxrr trrreruT oqeHb npyrofi cneltrp uru cro oHr{ trofBJrrllorcfl B

oclroBgorvl ToJlbrto Ha r{Lranr4x qacrorax. Henr'a.g ucHJIIos[Tl' Ir rafiylo BoBMo]r(-

Hocrr,, cTo rle1oropble I{B na6lrogeuublx BCIIJIeoHoB pa4trol{3flyqeuuf Moryr
6r,rrr, ne cBfBaHbr C ourlrsecxrrilrrr BcrrbrrunaMr4, Tar( ftar( osfl Ha6nroAaJII4Icb rra
qacToTax, Ha l{oTopblx IIor{exLI BCTpeqaIoTCtI l{Horo qatr{e, B To BpeME ItaH Ha
qacrore 408 Mery, na Hotopoi.i urr 6srnn B cocro.flHl{tr orI[sI4rE, pealr,urrfi
BCtrJrecH oT Bc.Er(oro poAa fioMex, Hrr oAlroto BclrJrecrta, cBflSarrHoro co BCrIbrItr-

riaME, saperr{crplrpoBalro He 6LrJIo.

Ctegyer OTMeTIITL, qTO MbI paCCMaTpIIBaJIII Saperl{CTpupoBanllyrc IIJI6T-

HOCTb IIOTOHa paAEOI{3[yqeHUfl TOJIbI{O AJLS HOpoTItI{X I{HrepBaJIOB BpeMeEu,

rrptrJlerarcqux I{ MoMeIITy tIaItcIIMyMa o[rl{seoXoft sCurrurxlr (o Cnyuae qac-

rortr 153 Matl era trJrornocrr, rrorona BnrlorraJra s ce6rr raltllte u uouexu).
flogo6nan MeToAI{Ha 6rt.ua panee I{cIroJIbsoBaI{a r{ B Apyrlrx pa6orax' rar( r{aH

rrJrorrrocrb rroroxa paAl,ror,rarryqeur{E or Bctrbrlrlem sBeBA rl[tra UV Cet o6msuo
6r,rpaer roro lHe rrop.fIAHa, -rro lr ouru6nrl ee otrpeAeJrelrl{fl, r{ [oaroMy HeaaBr{-

crrrr{oe BrJAe.[eHr{e BctrJrecrroB paAuouaryneul{fl HeBoBMo}r{}Io. flplr 4aunofi ue-
ToArrr{e }IeJrL,Bfl cr(aBarb, KaHoBa BepoqrHocrr cnyuafinoro coBnaAelrr{fl ollTr{-
secHoro rr paAI[oBCrrJIecr(oB. rlro rtacae:rc-fl rracrorr,I BoBHI{r(}IoBeHufl otrTl{se-
cnr,Ix BcrtIIIreH UV Cet, u V371 Ori ro ralII{M rra6rlloAerrflM' ro cpaBllentre
ee c Aalrur,rMrr Apyrnx ilporpaMlr Sororpa{uuecl{Ex r{ Br{ByaJrb}Inrx ua6nro4e-
lrrufr 14,51 uoxaar,rsaet corJracue. ,[na AByx Apyrrrx sBeBA - EQ Peg uI

GC 22805 - rpoAoJIlI{lIr€JIL}rLIX pflAoB na6nrc4er1lrft parree ue 6r,r.no roJly-
qeHo,

Aaropr,r [pr{Hocflr 6raro4apuocrb corpy4rrr{naNI paAr{oacrponor{I{qecfiou
o6cepnaropuu n flapnce, CSIRO 3a I{x IIoJIeBHyIo roMolqb B trepIIoA paAl{o-
na6;rroAesI,1fi, a 4eoe r{B rlr{x (I'I' f.M. lr f. M.T) o6saanr,r Ap. E. f. Eoyeuy
tr Mp. iIt. f . Bo;nrouy Ba rrpeAocraB.rerrr.re BoBr\[o]I{HocrI{ npoBe4erus ua6lro-
n"rrfi n flapxce. Antopr,r 6,,raro4apurr ra6lr{e acrpogoMaM-rlo6[rerrM AB-
cr p a Jrr{r.r, trpl{IrrrMaBltruiu yq acrue n ua6;rro4euuax.
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AnAilEMnfr, HA.YH COCP

I'ISBECTIiIf HP6II,ICFiOIYI ACTPOOI4Sfi qECIiOl]'T OECEPB-ATOPI{T{

Tou LIII, 1975 r.

PACIIPEIE JIEHI4E TCTIbIIIIEK
HPACHbIX I(APJ1I4}TOBI,IX 3BE3A

IIO SIIEPIIIflM OIITHTIECI{OXO I,IBIyTIEHUfl
B. I{. Kpacro6a6qen, P. i!. fepurfiepr

B upegfiolorreErrrr oproAlrqtocrl.I Bcrlbrlfie.riroft arirr,rnrocrrl coBonyluocrr aneag 6,,rnr-
xofi cncrrtuocrl'r [poBeAeE crarrrcrrlqecxuii ana,rua {ororpafrrvccxnx ua6rro4esrafi rc11n-
mem B flne.sgax r.r oprone. o6uapyxeua olpeAeJreuaaa o6rquocrb B pactrpeAenegr,rrr
BCtIbImeR IIO SEeprIIlr olTflsecHoro r{SJryrreErrs AJr.g mrrpoHoro A]rala3oEa cseTuMocTeft rr
BOBpaCTOB BCrrBIXrrBaIOu{r,rx 3Be3A B cl{orrJreEr{fix r.r oftpecrr{ocrar Cotuqa,

THE DISTRIBUTION OF RED DWARF STARS' FLARES IN OPTICAL RADI-
ATION ENERGY, by v. L l(rasnobabtseu, R. E. Gershberg.- Assuming the ergoilie
character of flare activity within an ensemble oI stars of simi iar luminosity we have carrietl
out statistical analysis of photographic observatiorrs oI flares in Pieiades and in Orion.
The certain communitv is found for distributions ol flares in enelgy of optical radiation
within wicle ranges of luminosity and age of flare stars in clusters and in solar vicinity.

Ana,rr.ra BcrrT,I[reqrrbrx o66eHToB B cei\Irl pa3r[sHr,Ix BBeBArrErx arperarax
IroaBo.rrlur Apo n 9anupe [1] aan.nro.rur6? rrro no Mepe nepexoAa or MoJroAbrx
x 6oree crapriltvr arperaraM ctrcreMarltqecnlr rraMeH.srorc; Mrrorge cBoftcrBa
BB0BA, Ira Itoropblx o6uapyxunalorc.rl Bctrbrrrrxr{: ocJra6eBaer tr Bare1{ ucse-
saer B?rAr{N,raE cB.rr3E, Arr{x o6seHroe c 4r.r{sy3H6rrr BeqecrBoM, Hau6o[ee paH-
HI[fi cneltrpaJllI{brfi ftJlacc Bctrr,rfireq}Ioft enea4r,r B cnotrJreul{rr craHoBrdrcfr BCe
6oree rroaArrtru, Ea AtrarpaMue fepqunpy[ra - 

peccena Drr{ o6benrr,r BCe
TecEee pacrloJrararcTcfl oltoJro rJlaBrloft rroc,TO{oBaTe.rrbrrocTr{, BoBpacTaer cpeA-
rrgfi rracrora rroBTopHr,rx Bcrrbrrlrert. tr4 cyqecracrrrro, rrro rt.rtaccrlqecHtle Bctrbl_
xtrBaroqr{e 3ile3Ar,r rr,rla uv l{nra xopouro [poAoJrir{aror Bce 3rr,r HoppeJr.frqr.rr,r,
ecJrr4 cqrrrarb, qro BoSpacr ranr{x 38e3A He },retrce 108 "re:r. c 4pyroit cropoHbr,
I{3BOcrHT,I0 oI]0ItrpaJrF,I{LIe r{ {oroue:rplruecr{r{e xai]anrepr,rcrr4nr{ 6rrcrprrx
BCtrE'IIIOH SBeBA B CI{OIIJIOIIIIflX CxOAIILI C COOTBOTCTByIOqIIMT,I CBOfiCTBat{I{ BBeBA
rtrIra UV }tura: B o6oux cryrrafrx nprrBt;re 6xecni r,rrreror 6ucrpr,rfi rroAreM
u 6onee rre4neunr,rft cnaA, rIeBeJIIrr(r{ paBflnqrrrr Bper{cu}ljix rracrui.a6oe ncurr-
ItreH, cxoAHbr coorHollreums ,xuueil.Iarofi rI llelpeprnBlroii auuccur,r R otrTr4se-
cnoNr r{Bjryqeur.rlr BcrrbrrrreH [2]. 3.ru rpaHrr,r rraBoAflr r{a rrrjcJrr,, sro Bclrrrrrrxr.r
SBeBA rIr[a UV I{ura ?r BClLIlIeqHbIx BBeBA r} cnotr.,reirrrrrr - BTo sec],lra 6jri,ra-
Hrre rrJrrl Aalr{e roinAecrBeHr.rLre rfraauvecnue trpoqeccbr.

It corxa.ueul'Ilo, Ha6JIIoAeHr{fl Drrlx paanonu4nocreii Bcru,rxr{Barotr{ux o6ten-
roB trpoBoAtlTotr Bec6r{a paar[qnrrMr[ MeroAar{u, Tarr, ocHoBrrbre pe3yJrbrar6r
Sorouetplruecr(Iax I{ccJIeAoBa}ruft anea4 rraua UV l{r,rra - 0ro Hecr{oJrbr(o coreH
Br,rconorosHnrx {oroanenTprurecntrX nprrBbrx 6re0Ha BCrrsrlrex, Saperrrcrpr{-
poBar{HLrx trprrNrepHo Ha Aro}r{\IHe o6ceHToB g 6,rrruriafimtrx onpecrHocT.rrx
Co.nuqa, TorAa HaIt tfotorretpnuecmr4e Aar.rrrbre rro RcrrbrlreqHbrM BBeBAail{ B
cltollJrelrr4.rlx oxBarblBalor corHr{ o6reHton, rro AJrfr rloAaBJr.frroqero 6oJlr,unlr-
cTBa rar{I4x sBeBA Ira xax4ofi IrB HIrx 6rrnu aaperr{crpr,rpoBarrbr Jrtrrrrrrr oI{Ha-ABe
B0IrIITIKI{ I{ AJrfI Ha}nAoro raHoro co6brrraq R .[yr1169,11 cJryrrae ccrl, .ri.rlrb rre_
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cfio.lrr,Ho tfororparluuecriflx oqeuo]t 6lecHa, troflyqelrirr,rx c SltcrroSr{qplnMtr B

HeCHoJrr,H; uranyr. Cna6uil BI,IAI,IN{bII} 6leCn BClbIIileqHbIX SBSBA B CIIoIIJISHIIIX

,I lltr3Hafl qacrora pell{cr]ll'{p}rel{r'1x Bc[brIIreI( Tar(ux o6r'exros He rIoBBoJIflIor

;;;;;;;;", "ro 
n Oir",ir u ft -ue"n p"nr n 6ytyt ro ilyrle^Irl,r MIlo roql{crleuuble {or o-

airenrpllqec1rle HpI4BLIS 6;recrta :raltux B;trblltreH' C 4pyroft cropoHbl' rpe6y-

IOTCfi CoTIIII qaCoB IIetrpepLIBHrII IIaTpyJIbHLIX Ha6JIIOgenUft MIIoIOqI{CJIeHETIX

r{pacHbrx HapJrEnoBErr-rrer4, paa6pocarurbrx rro BCe}Iy He6y,_[JIfl CyqeCTBeII-

rloro yBe.IIrIseIII{g qr{ciIa fiaeeciHl,rx o6bexros tlrua UV Hlrra' tr4urntra CJIoBaMU'

Her o;HoBaI{IIfi offiIIAarb CItopo1.o IIoflBJIeHIIfl o4116poAHoIo tfororrerpuqecHor'o

r\{aTepua.rla IIJrfl BC[],I11IBaIOq,UX 3Be3A B 
-c6oa7relrr{fx 

u B o1pecrllocrfx conn-
qa. hoerolry opag.trunsetc;r qe;recoo6paannu o6cy[trrl Bepoflruylo 6JILI-

Bocrb BCnbIIIIeqHLIx trpoqecgoB B o6o[x Cilyqaflx, UOxOAfi II3 I4rfercqr1xcfi [aH-
rrrilx, Iloilyqelllblx pa3JllltqHlrl{u MeTOAaMtr.

1. Crarucrrar(a Bclbrlrrex n lllexgax

Caurre rroJrgr,re AarrHbre o Bctrr,rilrnax B cl{otrJleur{fix floryqeulJ AJIrI flnegA.

Cornacso [ocJreArreft cBoAr(e 6ropartaucnux rrtccJreAoBareJreft [3], s o6flacrtr
urntg o6rapyrneuo cBr,rile 1100 scubrxr,rBaroq,trx o6rexron, I{a HoTopLIx- 6LIJIO

BaperucrptrpoBaEo 0BI{IIIe 500 scnrrltreE B {orolpa{ruecrnx I{ yJlbrpaSIIoJIe-

;;;; oy"i*. tr{a ororo o6mtrpnoro Marepuarla crepBa Mbr oro6parrtr r{atr6orree

o,(r.ropo,{r{bre AaEEbIe, HyAa 6bIJIu orI{eCeHbI BCtrbImIttr' yAoBJIeTBOpflIoq,ue..CJIe-

Ayrorqrru )rcJroBgfiM:'1) acurect flpnocrr 6r,rn saperracrprltpoBau B xoAe 6010-
rpa(bErrecRoro rrarpyJi{poBaEE.fl 6necHa sBeBA cKotrJIeI{I{fi c aHcnoBl'IqEflr{rr or
3tno'5 JwuIL fiptt Ea6ilIoAeELIax n {tororpa{lruecnux Jly:ax }I C sKcIIoBIIquffMIt

orl ,10 lo 15 iuru, upu na6;rro4errrrfl,\ B yrlbrpa{uoJrere; 2) ua6nlo4errr{fi oxBarr,I-

Baror MosIeEr ManctrMylla 6recxa Bctrblmxu; 3) 6reCx CoorBercrByrcqeft anea-

Abr B ctroftoftsolt cocto flrruut vrsBecreu u 4) ,o6qee-uucno BaPPrtrglPtrpoBaEHbrx

Ha rrefi Bctrr,Iltre11 Ee trpeBr,Iilaer Tlerblpex. I{a uy6.nznaqufi l3-27l6rrro oto6-
pano B0 <{ororpa{rqecHr.rxD m274 <ym,rpa{uo;rreroabrx) BcrrbrmeR, yAoBJrerBo-

pfiroqrax treperIEoJIeEnUU rpe6Oeaorlgon,-,[,lrr XaX4oft ranOfi nCur'tmnU 6r'rna

Br,rq[creHa cpeArIfifitro BpeMer{E gltcrrosffqrrlr cBerI{NIoCTb BoJIr[3rI MaHCI'IMyN{a:

I,,r.,,.: Lo (LOo'4^* - L)[sPa cen], (t)

r4e Lo - CBeTtrMOCTb 3BSBALI B CtrOfiOfr_HOM COCTOflIII{lt II Lnt - aMnJII{TyAa

BCTIEITSKII, IIBMepeEEaf uo IIeIaTI{By. Benraulrg:tt Lo 6rrnn oupeAeJIeHbI AJIfl

HaifiAofi .Bcubrxr{BaIoqefi 3Be3[bI rlo ee BI{AuMofi Beilusl,IHe n'Ll

Lo : 4nrzflo^'t0-''n*' (2)

r,(e r : 125 nc - paccroflHr,Ie 4o fl.uerA, a IIal - uJlo-rl{ocrl troTol{a I43JIy-
qer{nfi, uptrxoAflrqero Ha 7 cnz rpatrllqbl 3eMgoft arMoc{epbl or sBeBAbI EyJIe-

uoii seltuqltubl B cooTBerctnyroqefi Sotorrtetpnsecnoft IIoJIoce. ,{.nr oupegene-
Hr{s CBerIlMocTI{ BCr1bImeH B yJlbrpa{uo,;retOnrrx U {Ororpa{uqeCxuX JIyqaX

rlbr BocIroJIbSoBaJIEcr, Bbrs[cil;HEtrMrt s [28] BeJr[tIEEaMtr fIv u fIB' llcronrao-
Barlge flp BMecro flon cnnaarro c reM o6cto.srenrcrBoM' rITo rrerrBBecrEbl Toq-

Trbre r{pIIBbIe peaKIIIIII SotorpaSuvecl(}Ix o6nactefr cleltTpa' peaJItrByeMLIx Ea

pa3ruqgbrx cBeroor{Jrr,ur,rx narlepax, rAe BeJII{cr, Ha6[IoAeHI{fl Bcur,rxlrBalorq,trx

iu"rg. C 4pyrofi croporrr,r, flocgo.rbny perrb r.rAer o {ororuetpurr Becr,Ma Hpac-

nr,tx o6t,exib", ,o ndcnonr,no 66nuuax-uporfl?fielrnocrb pg-rroJlocr'r B o6Jracrb

r{opor(ux AJIIIII BoJIII rro cpaBneElllo c B-uoJlocoft Ee Mo)fier trptrBeorll I( cy-
qi"u.rroA o1atr66e u xarri6pou6e. 9ro yrBeplr{Aeutre JIerKo trpoBepl{rb. Boc-
froJIbBoBaBmLIcb KptrBofi peaxltrur4 troJlocbl B l29l tr trpeAtroJlarafi' qro I(pI{Bafi
peanqztr pg-troJIoCLI otrpeAeJlfleTctI roJIbIto CtreHTpai'Lb^II^Ofi IIyBCTBtrTSJIT'HOCTLIO

Soror"Vffiuu t03aO tgOl n peanlltr{ cIIaAoM oI(oJIo 13000 Aia-sa trorJloq,euEs
o ,"*rot arMoodepe, MbI troAcqI{raJII{ orllorleHufl uorol(oa Fpgl Fs or HpacHblx

fiapJItrKOBbIX BBeBA, pa0trpeAeJleHllfl AHepIuI',I B CtreKrpe Koropblx AaIIbI B [J'.I];

AJrrr BBSBA ctrenrpar;ELIx KJIacCoB I(O V-M5 V eru orlroilreul{s oxasaJlr(c6
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paBrrbr 7,32-7,06. Ecrlr rxe yqecrb, qro B pea.[bHbrx pg-crcrer{ax fiopor}roBoJr-
I{OBa.fl rpaHulla OtrpeAeJlseTcf ral{me ilpotrycr(aHr{er{ }reHr{cKa r.rJrrr rnMr{AroB-
croft n.nacrr,rHbr, To orHorr-reHr{.s Fpgl Fs AoJr}ri}rbr 6rrrr, eqe 6;nnxe r( eArrHr{qe.
rlooronry, upeue6perafl BoalroxrHoft omu6xofi n xaru6poBr{e Ao 7s-20o/o,
MbI CqIITAJIII, qTO OIIECAHIIA,E trPOqEAYPA AAET I{A}I IJEtrOCPEACTBEH]IO CBETU+
Mocrlr Bctrbrrtren s uoroce B.

Sarelr MBI trpeAtroJlolr{trJrtr, qro 6nr,remne tro cBerr,r\{ocTrr BBeBAbr cr(otrJreHrrfl
AOJIII{HI;r ITMeTB CXOAITyIO BCtrbIItreqHyIO aI{THBTTOCTb; I4rrr,rlrl{ cJIoBaMrr, trpeAtro-
JIaIaeTC.fl, qTo coBoltytrHocrr, BCtrbImeH' SapellIcTprrpoBaHI{bIX B reqetrue cpaB-
r{r.rreJrbHo ltopornoro BpeMer{r{ Ha MHorIIx cxoAHbrx 3Be3AaX, 4Onmna 6nrr:r,
aHaJrorl{qHa coBoltytrEocrl{ BctrEJrrren, noropbre 6rrru 6bI BaperrrcrptrpoBaHbr
IrpI{ AocrarorlHo rlpoAoJI}r{rrreJIbHOM Bpe}IeHI{ ua6nro4eunft rra Haxr4oft Aa orux
3B0BA. ErragxuMll tro cBerI,IMocTtr Mbr cclrTaJrrl BBeBA],r B r{ETepBaJre BlrArrMbrx
BEJIUSUH LM:2*. TAXVE I{IITEPBAJII,I AAIOT YiIiE, HAH NPABI,IJIO, AOCTATOqIIbIE
AJr.rr crarr{crr,rxu ua6opr,r Bcrrbrrrrex, a, c 4pyrofi cropoHr,r, cor"rracHo [82], scuH-
xuBaloque sBesAbI AD Leo, EV Lac r YZ CMi, CBeTI{IIooTI{ I(oTopblx saHJIIo-
tIeHbI B r{HTepBaJIe a6corrorur,rx Bertrsru LMB : 7"r4, p,efictar.rreJrE!}ro rrMeror
trpal{rtrqecHr{ oArrEaHoBrrfi cuexrp BcllbrmeqEofi anrlrsuocru. lIa 73 anesq,
Ea Horoplrx 6u,rr aaperr.rcrpr{poBaHbr ytroM.sEyrr,re Br,rme B0 <{ororpa{uue-
cHux) BctrbrltreH, ctrepBa 6nrnlr oro6paurt o6rexTbr B rrHTepBaJIe Br4Alllrbrx
BBeBAT{r,rx BeJruqtrII or l4*5 go 76*5, aarerr o6renrrr, 6lecn Horopr,rx B ctro-
xofisolr cocro.rrrrru tronn4ns1 B r,rrrrepBaJmr 15*5 ( mps < lZT5, 16-5 <
:(-r*<1B-5 u l!\5:(rzpg<19m5. Us 137' BBeBA,--ua-xorbpnx 6urnlr
BaperEcrpupoBarr;r 274 ynwpa{ronerorr,rx B0trbrrtreH, or6upanraci o6rerrtr
B-.^-trurepBaJrax, 15*,( rzy =-( 17*r 16'" < znu :( 1g*, 77," =_( rzu < lg-,
18- < nzu:( 20* u 19- < mry --{21"'. Sareu AJrfl HairiAoft rpyuurr-BBeBA
crpouJrocb paclpeAeJreHI{e BctrbrrtreH rro BeJrrrvuue -En 

"r. [.un yueururenun a{-
$enra rouesnofi nrr6opru troAcqr{Tr,rBaJrtrcb tranorrJreHubre qrrcJra acnbrrtre6
1[ (Z-o*), r{oropbre cBflBaEbr co cpeAtrr.rM qtrcJror{ Bcrr],rrtrex n (f,,".) cooruo-
IIIEHI{EM

ff (2,,u*): 
. i , (Zn u*) dLn,u*.

. Lmax

Peaynnrarr,r troAcqeroB rrpr,rBeAeur,r na pnc. {.
flocne eroro EB l{cxoAHbIx AarrHr,rx ua6.uro;1enufi ri pacclrorpeHrrr;rM BrJrrre

BCtrbIruHaM 6r,r;nr.r go6arJrelrbr rar(ue Bctrr,nxnrr, noropbre yAoBlerBopflJrtr JTEIUI
TpeM trocJreAHtrlr tra qer,rrpex trepequcJrenrrbrx ripr.rrepraen or6opa; I,rHbrME cJro-
Batrfrr, B paccMoTpeHre 6brJlra sHrloqeHbr BCtrBrmH],I r{eBaBl4crrr{o or [JrETeJrb-
Eocrrr aHcuoar,rqzft, c noropbrMu BeJrocr, sororpa{uuec(oe trarpyJrtrpoBaHrre
cKorIJreEE.s. Cpe4r 3Ttrx AotroJrlrtrTeJrr,Ebrx AaHEbrx or{a3aJrocr, onoJlo AecETr(a
BCtrbIItreK C AHCIIOSIlqvIfll\{W, OTJIUITHbIMI{ OT yI{aBaEtrbIX BbIItre, a B OCTaJIbELTX
cJryrra.Ex na6nro4are,nu lre yHasbrBaJrr{ AJrtrreJrbEocrr{ aHcuoauquft. B pesy;rr-
tate qeuofi HeHoroporo yMeIlbrIreHI4Ig oAtropoAr.rocr:u ua6opa Bcrrbrrtrex tro uapa-
Merpy- Z-** 6rrro SaMerHo yBeruqeEo rlrrcJro paccMarptrBaeMbrx Bcrrbrlue1:
go ,228 <{ororpa{uqecnr,rx) n 247 <ymrpa{uo.nerosHx,). Dru pacmupeHrrr,re
ua6opr,r Bcrrbrrner( 6rrru uo4neprrryrr,r oulrcansoft Bbrrrre trpoqeAype crartrcrr.r-
.recxoft o6pa6orru, pegyJrr,rarbr noropofl trpeAcraBJreHr,r rra pfrc.- 2, Cpanue-
Hl{e_pr{c. 7 n 2 ne o6uapyxrrBaer Har{ux-ru6o cyqectuenurrx pas.[uuufi.

Bcnrrxzeamqtre BBeBAbr, Ira Roropbrx 6ruo Baperr{crpupoBarro cBbrrtre qerbr-
pex BctrbrmeH, cJreAyer pac0MoTpeTr, oTAeJrErro. Cornacno [15], ecft, ocHoBarrE.E
troAoSpeBarb, qro eru o6renrrt BecbMa HeoArropoAr{br no ypoBHro scunrmesuofi
aHTtrBIIOCTI4; CJIeAOBaTeJIEHO, BAeCL I{eJIE'3fl CquTaTb, qTo COBoKyIIHOCTb BCIIbI-
ItreK, BapeIuCTpIIpoBaHHbrx B TeIIeEIIe cpaBHI'ITeJIbIIo Hoporltolo BpeMeEtr Ha
MEOTUX BBesAax, trpeA0TaBJrfler xapaHTep BCnI,rIUeqUOfr aHrnssocru nax4oft
trB arux BBeBA. floarouy r4B AByx Aec.rrrnoB BBeBA yHa3auuofi rpynubr Mr,r pac-
cMorpeJlr{ Jrrrrrrb BBeBArr H II 2411 u Ton 18 - o6t,enrr,i, rAe qr{cJro Baperu-
cTpr{poBaHI{bIx BcrrblltreH MaHcIrMaJIBHo. flpu Bbrqllcreuuu cserurtocreft
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I(ax nr4uo r43 ptrc. 
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Bctrbrrner(...Ha rpa{trKax AaE:br [pIMbLe, trpeAcraBJrflrorque HaE6oJree BepoET-
HbIe JltrFrefiHbre BaBr{cr{Mocrr lg /[ (lg f.u*) , rrpuqeM trpr.{ orbrcmauuu coorBer-
cTByroqrrx_ ypanuenufi perpecctru roqr{aM ua rpa{nxax trpr{AaBaJrrrcb Beca,
paBrrr,re {',,. Hu-,pucyH,tax yrtaaar{br ran}r{e yrnonue Hoe4$uquerru, ,rri
rIptIMbIx B : - dln ///dln Z,,u*; nosuo,firrr,re omra6nn n p,^ o6ycroBJreuEr,ro
HeorrpeAeJrerrHocrbro n nrr6ope uoc.rre4uefi Toqr{r4 trepeA (SaBaJroM), HaIt trpa-
Br{Jro? He rrpeB},rlllalor yHa3arrHbrx IIa plrcyHnax BepofrHblx omu6on p, uoty-
qeHHbrx npu BbrqtrcJreHrrrr ypaBi{enuft perpecczu. Itan cJreAyer r,r3 puc. 4,
16 <yrsrpa{ruoneronnxu u 18 <{ororpa{uqecxrx) ucoormeH BBeBAbr To., iti
EeAocraroqr{br AJrrr tro"lryqeHrfi qernofi BaBucuMocrlr 1/ (.8.u*).

2. C,raurcrrrxa Bc[rrruen n Opr,rone

i{cnonlaya uy6;runaquu [2, 17, 34-37] un co6parra S,ronrerpuqecfiue
AaHHbre o BctrDrrtrHax 3Be3A a opuoue - Brollolr IIo qllcry Baperrrcrpr.rpoBaH-
r{Lrx Bctrbrxr{Baroq,r4r 3Be3A 38esAHOM CnotrJlerlnr. Peey;r6Tarr,r o6pa6orxu erzx
AaHEbIx IIo otrIrcaHlroft slrue cxeMe trpl{BeAeu},r Ea pr{c.5. flplr Bbrqr{cJreEtrrr
,cBertrMocreft scur,rueK Mbr troJlaraJlu paccTo.flr{r{e Ao Bctrr,rxr{tsarcqtrx 3Be3A
paBEbrM 470 nc.

ft contaneru{Io, AJrrI Bctrblx}IBaloqrrx BBeBA, r4e 6lrrr.r Baperr{orpr4poBarrbr
<<y;rrrpatfroJleroBbre) Bclblrtr]tfi, uer e4uuoft ctrcreMbl seru.rus m,1 .-Apo n
9annpa, 

^noropr,rM r.rr,r o6.[earir,r ua6.rrro4eur(flMr{ B ynr,rpa{lrorere, upr{BoAsr
nL-J D,rtt 92 oro6pauHr,rx I{aN{Ir Bctrblxr{Baroq,trx BBeBA; crarr{crr{Ha 105 ninrrme11,
saperr(crpr{poBarrrrrJx rra arlrx o6rexrax, Aarla I{a puc. 5,6. HeAanuo r:qa-
re.rTbrrr,re olpeAereEtrs 6;recxa BBesA B O6laCrr.r Opuoua 6rrru sbruoJrrregbr
On4procort-[38,39] lr CruuecHyr [40]. Ecnn s HarrecrBe ocHoBr{brx Blfrr,. trl,i
rls [38-40]-rr AotroJIHurb I{x rIeHc}IHal{cnuMtr AarrHr,rr{rr, ro y4aercfl otrpeAeJrr.rrb
2,.,r* 4ra 130 <ynrrpa{uoneronr,rx)) Bctrr,rrtrex, r{MeBrrrrrx rrecro Ea li7'o6tex-
Tax; crarrrcrr{Ha 3Trlx Bcrrbrrrren Aarra Ha pnc. 5, rz, O4uaxo ynetravenr.re o6te-
Ma AaHrrbrx Ha oAI'Iy TpeTb coilp.ElKello c yMeHr,IrreHI{eDI I{x oAHopoAHocTr4, TaK
Har( Melr{Ay or{eHRaMrr nLry, rTorr!\.aHHrJMr{ pa3Hr,rl\{tr Ua6"nroqaretnnru, o6uapyrxu-
.B aIOTCfi 3I{aqI{Te,iI L, HBIO p aCX O iIiAe}IIIfl .

JO

J?

J/

Pue. 5, Crarucraxa Bclbrlren BBeBA B Opr.rore
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,[,auurre uo 63 BctrbIIIIKaM na 62 anea4ax, AaperugrpllpoBaul{blu.a {o-torPa-
{z.iebnux Jryqax, trpeAcraBJreglr Ha pr'Ic. 5' 6; RaK r'r B cilyqae c Ton 18, aru
ua6nrogeuufl flBrro uegocrarouubr AJr-E Kantrx-Jrz6o crarlrcr[qecHrrx 3al(Jrloqe-

[U.fr..
Ha6trogerurfl Bctrr,rxuBarou,rrx 3Be3A B Apyrr{x cfrotrJreHuflx (n flc"uax,

Iuagax, Booo.g Bepouraxu, NGC 2264, Telr,qe u Vronruou Memne) IIona
eqo rop(e BecbMa MaJroqr{cJreHrlbr I{ HeAocrarorrnlr 4nn uogo6uoro craTncrrt-
qecHoro paccMorpeEIrfl .

3. O6cyxgenr{e peayJlbra'IroB. - ,
CouocrauueErre co SBeB[aMr{ tuua UV lft'ma

flpu o6cyxtAeutrtr fioilyqenublx qaororublx pactrpeA_elel]rft BctrbIIIIeI( cJIg-

AyeT, KOHeqHo,IIOMEI{TI,, qTo CTetreEEafl SaBI{CUMOCTI /y' Ot -E,r,o" 4,nfi I{alI6OJIee

MoqHr,rx Bcrbrrrreg Nrolr(er 6rrrr nunrr troA4oAtIqI{M auarur[qecnl{nl trpIIOJII{-

Ererrr(eM 6oneo cnomuoft gas[cuMocrrr Iy' (I,,rur) s 6onee rrrr{ponor{ Arralrasolre
cBeTuMocrefi. ,(eftCtnlrreJlbso, coBol(ytrHocru Belrrrsun tZ.u*], Koropble Aalor

/[ co .E-,r$* AJrfl cI(JIbHbIx Bcrrblmeft, B qeJIoM o6uapyxuua.ioT AocTaTo'rno 6;rI'Ia-

Koe H IIopMaJIr,IIoMy pacrpeAeJleHl{e BeJII{uI{H tlgZ-o*}. Ilpra o6cyxrAel{Il[
cosonyuuoc'reft {Z,rru*} B trpeAeJlax Al{auasoHa ua6.nrcAaeublx BgJIIIqIIII BtI-
6op roro I{JrI4 I{Horo aHar[Tr{qecnoro ]rpeAcraB"Ilerlr{fi He l{r{eer npl{liqrr[]IaJrb-
,oio arur"urn. O4uano, ecJlu c troMoqbro ra6oro trpeAcraBJleuufl nogeqHoft
au6op1lr trBrrarbcfi trorrflrr, o6rque cBoficrBa reHepaJIbHoft cononynuocTtr' To

ynaaarrrraf aJIbrepIIarI{Ba cyq,ecrBeI{Ha. flpeAn6rlecrb HopMalbrroe pactrpeAe-

,rr.r" {Ig In 
^*} 

-l Aro Buaqur IIMerb BoBMo}ItEocrb oqeHI{rL EaI'I6oIee Bepoflr-
HyIo cBerrrMocrb BcIrbImHI4 u cs[Tarb, qro oAI{HaKoBble IIo a6corlorEoft BeJrIr-

qr{11e orr(JIoIIeHI,Ifl A lg .8.o, B cropouy 6olee cIIJIrIILIX u 6olee CIa6bIx
BorrbrrtreH paBsOBepoflTIILI; orpaIIIIqI{TbC.E paCCMOrpeHI{eM CIIJIbIIL,IX BCIIbIIIIefi,

rAe trMeer Mecro 1[ co Zfu",- BEaqur saBeAoMo orgecru caMo cyqecrBoBa-
rrrre MagcrlMyMa B Ha6rroAaeMoM pactrpeAeJrerlr{rl Bclrblruex tro cBerrll{ocru tr
Bcro BerBb cil66rx Bctrr,rmen Ao aroro Mar(ctrMyr\{a Ba cqer ceJlenqur4 na6,nroAeuuft.

V.ruu,rsag arrr upeABaprrreJrbgbre coo6paffieHu.rl, paccMorpr{M c HarrecrBeH-

soft ra KoJ]I{r[ecrBeHIIoft roqeH SpeIrI{f troJryqeHEbre peByJrE,rarbl.

tr{e Hau6onee troJIEoft crarl{crlarll BctrbIIIIeIt n fllea4ax (puc. 1 u 2) cnegyet,
rrTo rla BCrrbrxIIBaIoq,Ex SBeBAax, a6coIIoTIlafI cBeTI{MocTb ItoTOpEIx paBJII{-
qaercfi 1ra 5-6m, pertrcrpr{pyrorcfl Bctrbrrrrnr.r B oAIloM rr roM }r{e Ar{arlaSorre cBe-

rr4Mocreft. Asa1oursHrrfi nirno4 Molnno cAeJrarb u Ha ocHoBaHI4II puc.-3 n pa-

6o're [5]. 3ro 4ono,uruo rreoffitrAarrrlbrfi peayJlbrar. HaH nesecrso l4Ll, Bcrlbr-

xtrBaroq,tre BBeBArI B ol(pecrlIocrffx CoIEqa o6uapypunalor [pylyrc sanono]llep-
Eoorb: Ea 6oIee .f,pltllx BBeaAax B CpeAHeM pelucrpupylorcf 6oJlee Motq,Hbre

BctrbrrtrHtr. Ho cpe4u UV Cet-aseaA B onpecrr{ocrrr Coruqa rrMerorctl o6beHrLI
paaJrtrquoro Boapacra 1421, v MolnHo upeAtroJrararb, rrro o6uapy[{eurlafl He-

BaBuctrMocTb Ar{atra3orra cBeTur\{ocTeft Bctr},IlIIeH oT. 6lecxa BBeBAr,r ecTr' CJIeA-

crBtre oAIIHaKoBoro BoBpacra BcIIbIxtrBaloq,I{x BBesAB fIileflAax. C 4pyroft cro-
pogbr, He ucfiJrroqeuo, qro rrocrofucrRo Ararrasoua cBerl{Mocreft BctrbrIIIeH B

flnea4ax ecrE AoBoJrE,Ho cJrox(Errft a{tfemr Ha6"ruoAarerblloft ceJrer(qr[r4: cyM-

rrapEoe BpeMfi {orouerpuuecnoro trarpyJl[poBaIII{fi fIJIeflA eqe HeAocraroqtro

AJrfl pe1'l{crpaqlltr HaLI6oIee MotqEblx BctrbIIIIeH, a saMeTIra.E trpoAoJI)ItI'ITeJIL-

EoCrb altotroBuqI4I{ BarpyAI{.rIer pelucrpal{Ilrc {ororpa{uuecr4.ulvl MeroAoM

Eatr6oree cila6r,rx Bctrbrruex. Ecnu xe o6patnrr,ca H crarlrcrlrxe Bctrr,rltrelt B

Opuoue, ro raM ral(or'o a{{enta rrer: coIJIacuo_ pl{c. 5 n Opuoue? ItaR y BctrLI-

xuBaroql{x BBeBA B oltpecruocTflx CoJIHqa, Ha 6olree flplttrx BBeBAax perucrpl'I-
pyrorcfl B cpeAEeM 6onee uoqubre Bcrrr,rlrntr, a ua 6oilee crra6brx BcrrtrxuBaroqtrx
o6:oeHt ax upoc Jre)fi uB alorc fl Merree MotqHBre BctrblrtrItl{.

Couocraeuil{ Terlepb r{orrr4rrecrBeHHo noryqerlHble BI,IIIIe peByJlbrarbl AJrfi

BctrblxuBaroqtrx BBeBA B cHonJreHI{.rIx co crarl{crlrltofi scubrltrex SBeaA Ttrtra

UV [tnra'
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,(,ln ncunme,t serbrpex uau6oree r,rgyqeHHbrx o6r,eHros rlrua UV Hnra,
,corJracgo [32], uueer r{ecro cJreAyrorqee coorrlomeHrre:

.11ni __/n(cttn, - ,-,Jt -:- 0,38), (4)

tge E - troJIHoe [sryqeHrre BctrrrIIIrKI{ B rroJroce B, a i - Har(otrJregrrafi qac-
TOTa Botr-brrrreH. c 4pyroft cropontr, pe3yJlr,Tarr,r crarrrcrtrqecHux trccJreAoBa-
rufi ltyuHerfi 1431, ocuoBarrHrre na na6nmgeur{flx Aecflrna UV Cel-anea4,
B Harnlrx o6osuaqeuuflx rrpI,IBoAflT It coorrrolrleullro

(5)

l4e -L*u, - cBertrMocrr, Bctrbrruex B MoMeET Nrancr4MyMa B rroJloce U. flo-su-
AurrroMy, paSJItrrIufl {orouerpuuecHtrx troJroc, AJrfi r{oroplrx troJlyqeEbl coor-
EortreErrff (4) a (5), B AaHEoM cryrrae Eecyq,ecrBeuur,r. B troJrbay ranoro trpeg-
troJrolfieuu.fl Mo)nuo trptrBecrtr ABa AoBoAa. Bo-uepnr,rx, Ea BBeBAe EV Lac
6rrno aap_ertrcTptrpoBaro Aocraroqno 6olnmoe qucJro Bcnbrruen HaH B B-,
rar{ n s U-uoroce, tr B aroM cryqae, corJracuo [32], nenrsuua d ln v/d Ln Ea
trpaRrurrecHtr coBnaJra c d, lnild, ln Ey. Bo-nropbrx, corJracEo otrpeAeJreEuro,

E: i LiQ)dt. (6)

Cne4orarenbrro, rroJlayro Brrepruro Bcrrbrrlxtr ,E nroxso trpeAcraBxrb KaH trpo-
IrSBeAeEEe rpex coMEomnrerefi: MaHcuMaJrbuofi caetuMocrtr BcrrbrrrrH[ .L^u*,
xapaHTeplrofi gnutenruocrlrt BclrbrmfiE, B KaqecrBe Horopofi nrotxso BBflTB Be-
Jrusuny to,r - npenreuu6fi rrtrrepBaJr or Maxcr{Myua 6.rrecxa Ao MoMeEra Bpe-
MeHu? HorAa L : Lla L^u*, yt Her(oroporo MEolnrrreJr.E tD, oupe4e.r.fleMofo
$opuoft rprnofi 6necxa:

#L" ̂*: - ( 1,35 -i- o,8o),

E: L^ults,6@.

Comacno crarucrtrqecr(uM peayJrbraraM lllaxoscnoft [41], Arrfl
Bapertr0TnrlpoBaHFlnx B rroJroce B, u*reer MecTo coorr{ortreEtre

dlnt^ _ulb 
- +;o'27 'd ln L*^*

floclronr,ny

tt : N lkT,

(7)

BCtrbrlrrefi,

(B)

Toro rxe Brraxa, Ho eqe 6oree cra6afi BaBuctrMocrr, cyqecrByer Me)fiAy (D u
L^ur.C;ne4onaretbEo, coorrromeutre, Becr,Ma 6nreroe H (5), rvrorrer 6rrrr ro-
ryqeEo u r{errocpe4crBeuuo ue na6nrogeunft s uoroce B.

trilrax, qacroruoe pactrpeAeJreuue Bcrrbrmefi BBeBA rrua UV l(ura uo auep-
rn.flM otrItcbrBaerc.E coorrromeHuevt(4), pactrpeAeJIeurre Bctrbrmex rro Mar{ctrMaJrb-
r{hrM cBerrrMocr.fiM - coorHorrreEtreM (5). Ectz re ,r(e caMr,re Bctrr,rruHtr UV Cet-
anea4 na6.rroAanEc6 6r,r c rolrorqblo MeroAuntr, r(oropafi trcrroJrE,BoBaEa trptr
g,Byrreuurl BcrlbrxtrBaroqux BBeBA B cr{otrJreEurrx tr noropa.fi BMecro ,L_u* gaet
-L6a12 ro nafi4euuar B ranoM cryrrae Berusllrra dhild, ln J.u* 4onrnra 6r,rna
6r,r oxaaarr,crr Melr{Ay d, lnild, ln E n d, lnild ln tr,n2,. ,(eftorrurenb}ro, ro
cMhrcJry BeJrr{qtrrrbr z.u*, ecru Al - ror nperreun5fi r{HTepBaJr, _o4lrnaxoerrfi
AJr.fi Bcex Bctrr,rmefi, Ha HoropoNr trpor.raBoAurc.rr orIeHHa 26n11 To L^^* -> L^u*
upu Af -> 0 u d ln tr-u* : d,ln (f-u* X Ar) -+ d,ln E, KorAa Ai cpanur.rrrio
C AJIETeJIEHOCTT,I0 CaN'ILIX [poAoJI]I{I{reJrr,HLIx BcuLI[IeH, trllurrura CJroBaMtr, AJrfi
o4nofi u roft rxe coBoliyrrlrocru Bcrrbrmen rrMeror Mecro cJreAyroqfie coorgortre-
EI:lfl:

7 ani - dtri - dtni
d In Zmax \ d ln 2."* - dlr, E (e)

(10)

r4e 7 - cyMMapEoe BpeM.E trarpyr[poBauu.s 6lecHa /c scuErxr.rnaroqrx areaA
(60



B CITOIIJIeHL{trII n1 CileAOBaTeJIL,HO,

cl.ltti dltt N

-

d ln Z.u, d ln Z-** '

Trrr(E Bctrr,IltreH B cKorrJreur{flx, yAoBJIerBo}lrrror rrepaBeHcrBar{ (9), xor4a gne
rtpafiuue BeJItrqITHLI STrrx coorHolrreHrrft BBtITr,r rIB crarlrcTr{Ktr BctrLIrreH aBeBA
TlIrIa UV ltuta. 3:ro ra oana.raer, qro orrrocldreJrr,rrbre paclpeAeJrel{I{g Bcrrbrrrren
lo llHeprlrtr Ira SBeBAax urna UV Hrata u r{a Bclr,rxr{Baroqrrx BBeBAax B cnorrJre-
rrr,Irlx OAIIHaH0BLI.

Oqeuuu relrepb rlo aror\,ry crarucrraqecnor{y pactrpeAeJreHr{ro HaKotrJreEHoro
qlICJIa BclrbrmeH B cr(otrJlelrl{Il a6colro:ruoe paClpeAeJIeHI{e Bcnl,rrtreH tro gHep-

IyIM Hq <ope4uefir> tscrrbrxr{Barorqefi aeeage cnotrJrer{r{fl. Cregyn 4"116apqyurny
l4/tl, olryee qtrcfio BcrrbrxrrBaroqux BBeBA B cr{otrJreHr{r{ Mo}nHo oqegurb no
rrr4craM BBeBA, Ha fioTopbrx Baperr4crpr{poBaHo tro o4uofr (nr) tt tro ABe Bcffrrtr-
nn (nr):

k:**r(#).
C trorrorqsro aroro cooruomelll[fl Mbr or{eurrJrn o6qee qr{cJro Borrbrxr{tsarcqux
3Be3A B Italr{AOM I43 paCCMOTperrHbrX Brirtre r{HrepBaJroB SBeSAHLrx BeiltrIluH;
psayJrbrarr{ susuc.nenuft trpr,rBo/{r4^{ r ra6;rr,rqe.,I{arce, upeuedpera s c,rra6ofr.
ol'arl{crrrqecxoft aasucldj\,Iocrblo Be.Iltrrtrr4}r /0,, r,r O or cBerr,rl,rocTr{ BcrrbrmHll, Mbr
rJr,tqr{c.tr{Jlr4 cpeArree - AJrtr Bcex Bcrrbrrrrer{, y ItoTopJ,Ix IIMeroTc.E AocTaToqEo

(tt)

(12)

/tl

49

/ttr

81

57

487

541t

286

117

168

(13)

2,35 +
+ 0,05.

{f ,ueagn

Opron

,{uauaaon Btr[r{Mhrx
B EJIIIAIIIH

15(mr(17
16 a(my ( 18

17(nzr({9
18 (ru, (20
19(rzr(21

14,5<mr*(16,5
15 ,5 < rzru ( 17 ,5
16,5 <mr*.( 18,5

{7,5<inr,(19,5
t5 a( m, a( 17

16 a( nl, ( t8
17 (my ( {9

PEEI{I,IE
BerEsuHbr M y

8,0
9,0

10,0

11,0

L2,0

8,7

9,7
10,7

7l ,7

7,6

8,6
9,6

18

17

28
,o

21

45

88

94

59

JJ

45

55

tf

6

14

17

10

5

10

10

B

7

I
I

Acra.rrblrble npIIBrie 6.[ecHa, n03BoirfirotrIr{C oqeHr'rTr, uoJrrryrc Brreprtrro ugryqe-
unn .E - orHoilIeHrae rro;rnofi orreprlllrrl r{BJlyserru.tr Bcrr,Trrrrtr{ It ar.repur4r4 rl3Jry-
Ererltr.n B TerreHtre o;quoit DrtcrroBr.{qrtlr B6rr.18ll r{ar{cr4MyMa 6.uecna:

EU,:-.' 
'max^'

firux 47 <{ororpa{uqecnofi) Bctrbrmnu ua [10, 13, 18, 22,231 p,.e :
+ 0,{0 v Arrtt 4 <ytr,tpa{rroJreroBr,rx)) Bcrrbrrrren vB 174, 15] p,u : 1,70
TorAa, troJlaratl

, : l,,ro,,[A/, \L4)
rae LTu : 13 nuu, v Lln:4 ,u,utt, rr r{crroJrr,ayfi coorrrourerrr{rr (10), (12y
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r (14), rubl trepenecJrtr trprrMbre pelpecclrlr c prrcyrrr{08 2,3 u5, a s r.rr0cH0crr,
(lg E,lg i) . PeayJrrrarbr rar(oro repeuoca rpr,rBelienrrr ira prrc. 6. B4ecr nre,
cofiracHo [32], naueceHbr pac[peAe.rrelrr{f tro Drreprnrr],r BcnLrlren rrecr{oJrLr{rrx
BBeBA rr{tra UV Hlrra. Cpe4uue a6conrornlre BeJrrryrrril,r szeeg lll[y, rrprrBeAe]r-
r{bre B ra6ruqe lr Ea pr.rc. 6, nrrur,rcrerrr,r c iror,roqr,ro [38,46], a6coruorr.rrrre Be-
JII'IsUHLI OTAOJIE,IILIX BClbIxI{BaIotrII4x 3BoBA B3flrLI r,a 147 , 481.

SaHnloqcilr,re

Pllc. 6 co4epffirlr ocnonuoii peayJrbrar pa6orbr. @opua;nruaf rorr]rocrlr iro-
naJrtrBarlr{r{ Ha aro},r rparpune trpfl}rblx, coorBercrBy}oq,ux BBeBAaM cr(orrJlerrrlii,

A0craroqHo BbrcoHa; cylrllaprlafl Bep0flrHas omu6Ha peByJrr,rar0B MHoroqrrc.[eH-
rrr,rx BrrsucrrrreJrE,rrbrx trpoqeAyp eABa Jrrr trpeBrrrrrraer 0,2-0,11 (e norapxtfnrr.r-
qecr(oM lracrura6e p[cy1111n; . O4nano MEr rre BtraeM, c HaHofr cretrerrrrro rorrrro-
crl( BbIrIoJIHflercfl ocrroBlroc Aolrytqeurre Hamefr, crarlr.ctl,zl{u - rlrrroreaa o6
aproAi,IqHocrrr BorrrJrrresnoit aHTuBrrocrtr coBonytrHocrr{ BBeBA 6nuexolt cnc-
TtrMocrr{ B cr(orrJreHr{ax. ,I(a.nee, Han tronaBbIBaer }rrroroJrernnfi ourrr 6ropaHarr-
crux uccJregorareneft 144, 1"5-77, 31, uplr MaJror{ qrrcre Baperrrcrpr4poBarrrr,r\
BcIrLrmeH oqenxa o6qero artrrcJra BcrrJrr.{Barorq}rx BEeBA rro crarr.{crrlHe [Iyrlc-
COI{a Aaer saMerllo SaHI'I}I{eIIHL,Ie lle3yJlbraTljl; aror }I(e BLIB0A cileAyer I{ I'I3

uarueft ra6.nuqr,r: 4nx Ilnea4 ,l' crc.eorarr,rr{ecr{lr rrerrbrrle nl u ks 11,:n.
flepenocn trpflMbre perpeccr{rr rra pr{c. 6 c norroulsrc (74), urr cornacuo (9)

AotrycnaeM rre6onruryro, rro cr{cre}raruqecnyro ourlr6ny B ctrexTpaJrbHolr rru-
[el{ce Drreprerrrqecxoro ctrenrpa. IIanoneq, xorrr rre)r{aBeBArroe rrorJrorqeur,rc

4o flnea4 u 4o Opraoua rreBeJrrrrro [49, 50] , a6conrornrre cBerrrl\rocrr{ rierioro-
pbrx Bcnr,rxl4Barolllflx BBeBA, BrrsucJreurrbre no (2), rloryr 6ttm gaunxreHr,r IIB-Brl
EeyqreHHoro trorJrorqerrflr B Hroqnonaroft gnrf$yauoft cpeAe, cs.flaaunofi c
arlrMr,r cr{ofrJreHtrflrvrrr. TaHr.ru o6paaolr, peaJr},}rafl ourn6na Jror{aJrr{Bar{ur,r rra
puc. 6 trprrMbrx? coorBercrByroq,ux BBeBAaM cnou.uerrufi, !ro?r{er, Br.rArr\,ro, Ao-
crlrrarl e[r{rrrlr{Lr (rroraplr(rnrusecrtofi rnrta,nrr). I{o rieclrorp.rr Ha Bce DTrr rre-
otrpeAeJreHHocrr{, pr.rc. 6 .rerno tronaB],rBaer, qro arreprerr.lsecrrue cneHrpbr
BorrbrrxeH y paSr[qHb]x rro cBeTr{Mocrrr tsctrbrxr{Barou,trx 3Be3A oArroro criotrJrc*
:av.fl 1ilvBKV.,qpyr It Apyry. B qe,nou ,r{e Dror pl{cynolt troaBoJr.fler'roropurr, o6
orrpeAeJretrEoi.i o6rlnocu,r aueprerrrqecr(ux cneftrpoB Eclrbrmelt B IrrI,Ipoltolr Arra-
traaoEe cBerlrMocrefi r{ BoapacroB nctrLIxr{Baloq}Ir BBeBA n crtorrJrelrr4flx n B

onpecrlrocrax Conuqa.

B:7 llttendot
', ,si z

UTz
nn Lco ( /tll )rf)

Ett Loc //t]

AVcct ( lrls )

J6

JJ

J4

i
$JJ
tJ

-JZ

J/

JO

Nv*1
/o^

HX24//t //\z )

vzctti t/z:\

t\Lac ( //!tt

-J -4 -J -2 -/ 0'5 -4 -J'2'/ 0
l,gl rvae-/)

Pue. 6. Pacnpegeueur{e Bcrrumer{ [o orcprrrl,I or]rl{qecroro liaryqerllrx B rroJlocax [/ (cne-
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Iloryuenur,re cra.r'tlcrr,rqecr(lre BaRI4cr.nr{oorr.I M0}r{Ay rIacror.lMr,I BcrrbrIrIeH
Traarrofi aHepi.r.ril rrpeAoraBJrrrrolt trrrrepec c rreclroJrr,nl{x roseH BpeHr,r.rl.

Ro-uepnux, TaHIle coorl{oflreurlrl Heo6xoA[nrnr Ar-E noiluqecrBerrHrix oqe-
lIoI{ ReporrrHocrr ycrlexa trpr[ [ocrar{oBne rex r.rJrrr uur,rx ua6rro4enufi scubr-
xllBaloqIrx BBeSA B CI{OtrJIeHI{fiX, [Jrr{ OqeHOr( Cyr\{MapHoro BJrr4fl]rr4.s aftTI[BEO-
crll arl'Ix sBeBA Ha oHpymarcnqym CpeAy' [JLs o{eHol{ cToIIJIeHI{fi BctrbIxI{BaIo-
ql,{x 3BeBA HaH BOBMO}HHbIX I4CTOSET4T(OB )r{eoTnoro Ir EepaBrroBecrroro r{3Jry-
YeI:llLfl.

l3o-nropux, BaBIrcI,IMocru 1/ (I) troaBoJl-rrer oqerrrrBarb BJrr4.rrrrtre orAeJrbHo
rle pertrcrptrpyen{blx, cJla6blx BcnblmeK Ha o6qlIe cleHrpaJrBr{rre ra {oronrerpu-qectrrre xapaHrepucrr4rr{tr sBeBA (cm., uauplrMep, [51]).
_ i3-rpetlrx, rroJryqerrrroe r{B ua6ilroAeutrft cooruomeHtre ly' (.L) uoxrno 6rrno
6tr LrcnomgoBaro I{aI( xpnrepufi [paBr4JrbrlocTfi crartrcrtrsecxoft Teoptrrd Bcrrbr-
rrerrrrofi aHTI{BHocrrr 3Be3A. HO 4nA B0rrrJxr{Barorqux 3Be3A raxoft reopuu roria
He cytr{ecrByer. Boree roro, IIe cyq,ecrByer crarr,rcrtrrqecnoft reopnu scubrme.rnoft
aHrrrBrrocrr{ I{ Ailfl corHqa, Hect{orpfl Ha orpoMHoe HoJrtrgecrBo co6parrHbrx AaH-
Irltl,\ ro conHe'Iuofi aHTrItsHocrl{ I{ HecMorp.rr rra Eacro.rrreJrr,Hylo reo6xo4ultocrr
B rra/tremrroM nporHose orofi anrranrrocrtr. floerouy nafi4eunar BaBtrcuMocrr,
l'(L) uoxter noxa llclroJlbaonarr,crr Jlrlmr, AJrr{ aBplrcrrrqecrilrx coo6paxeuuft.
Tart, iranpr.rMep, To odc:ronrem,crBo, qro upr ua6;nroAael,Ior\r sacrorHoM pac-
IIpc/texcHI4r{ RcnbrtrIert n}reeT I{ecTo HcpaBerrcTBo

v(E)Et'const, (15)

r'II0 \r : - dildE - cpeArrrrfl qacrora Bctrr,r[ren ar{eprrdr{ -E - oanaqaer, qro
ru6o nrr4eneur{e Erreprrr[, r(oroparl B nouesuor{ cqero trpoflBJrrrerc.fl B BEAg
[r,rcripLrrr{brx BcrrrJmeir, IIpor4cxOAI4T c treper{eErrofi lroutrnocrlro, nv6o gnn
lluaIIIITI4.E BCITLITTI{u, rro\IrINIo otrpeAeJIe}IHoIo Sarlaca EHepII{I,I, rreo6xo4uuo
BOsIIIIITHOBEIII{E HEITOTOPI,IX IIAqAJIBTII{X YCJIONr,rft, UE CBOAfiIqI4XC.E IT qZCTO
Erreprertrqecxnu rpe6onaHr4flM. flo-ru4r,ruol'ry, B rroJrr,sy cyqecrBoBaEr4.fr ra-
r{r4x Healleprerl{qecnr4x EasarbHrrx ycnonufi cBl{Aere,rrbcrByer orMerlenuoe B
[32] orcyrcrBpre crarlricrlrsecrtofi rtoppeJr.fiqr,rr4 [{eE{Ay uonuof,aneprnefi BcrrrJrtr-
rir,r, BperreHeM ee BoSropaHrrfl u a6colrornofi cnopocrbro HapacraHrrfl cBerr{-
r\locrr{ BctrErrrrnrl trepe4 Manorrr{yMou 6tecna, Bo nc.srto,tr cJryqae, HepaBeHcrBo
(14,) nerprantraJrbrro: Bo Bcrrbrrtrnax BBeBA rnua U Bnuauerlon, Horopbre, rro-
Br4Ar4N{OMy, r4MerOT IJIO6alr,urrit, a rre Jror(aJrr,nr,rft xapanrep, oHeprIlfl RcrrLr[Irrfi
uplr6rraaureJlbr{o nponopqI,IoHaJrr,Ha AJrr{TeJrbr.rocrrr rrpeArrrecrBoBaBrrrero crlo-
riofinoro cocroffrrr4rr areeAr,r [52].

lfr,l rty6ono 6naro4apnr,r B. A. Tenruenro aa rrprrruqecnrle Banreqa]rurr r.{

IroJle3rir,re o6cyxgenrax pa6orr,r u T. C. Cunqonofi Ba trorroqB n o{opm.rrerrun
cTill'bI4.
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ArrAAEM14fl. HAY}I CCCP

I,{3BECTI,ifl }iPEINiCITOIt ACTPO@USPIqECITOTI OBCEPBATOPI{II

Tou LIII, IWS r.

SABUCIINIOCTb flIEE(Ay tsOSPACTOM
II BCrIbIIlEqHofi AItrI4BHocrbIo ttpACH blx ItAprr,rHoB i,Ix

3BE3A B OHPECTHOCTT,{ COJrHrt,\

H. tr{. Illaxoecnal

llccle4oranre fi[EeMar[rlecnrlx xapar{repr,rcrr.rrt 646 npacui,rx HapJrrrnoBl,rx iJBc:]A B
onpecrEocrr'r Co,nuqa rloKa3aJro, qro uau6otee ar(Tr,rBrrrrle [eperferrghre trara UV Cet ss-
JrflrorcE qreEaMI{ MoJroAoro EaceJreEr{fl 4racna. Meuee }IoIr{Eag BcrlrJmeq11a.E aKTIIBHocrb
ua6nrogaercx rr y 3BeBA, rrpl{EaAJrerftaqrrx I{ craporry EaceJregr4ro gracua. I4anecrer Tar{}ne
cryvaft Bcrlbltrrefi y o6texra, roropnrfi 6eccuopuo orrrocrrrc.s n EaceJrer{firo raro. Ornotre-
Erre qtrcJla BctrBrxr'IBaIOqI{X 3Be3A K II[Cry ((EopMaJr6E]rrx) BBesA B pacoillorpeErrLrx rpynllax
sBeBAEOro EaceJreErrfl cEr.rE{aercrr tro Mepe yBefiIlqellr.rfl Bospacra rpy[[Lr. ,(pyu,rlrlr cJroBa_
MI'r, BctrbrrrrfiI{ uarqe 6r,rnaror y MoJIoALrx BBeBA, rro r{epe craperratr BBe3I{ 3c11brtrreqtrafi ar{Tr.{B-
EocTL CET'rlI{aeTc.fI' Eo B IIeRoTopbIx clyuasx ona na6nro4aeTcrr I{ y 3BeBA, BoBpacT KoTopr,rx
IrpeBocxoAr{T 5'10e .ner. Stor peaylr,rar r(efifler cJro]rrr.rBureecfl paflec [peAgTaBJretr[e, cor-
nacEo KoropoMy BclrbrrrrRlr xapaRTepEr,r roJrblto AJrfi MoJroArrrx BBe3A,

THE DEPENDENCE BETWEEN T}IE AGE AND TI]E FLAR]] ACTIVITY OF
TI{E RED DWARF srARS oF THE soLAR VICINITYT by 1/. 1. shakhoustcaya.- The
investigation of thc space motion of 646 red dwarl stars of the solar vicinity shorvs that
the most active UVCet-type variable stars are membersof theyoung tlisk populatiol. But
less powerful flare activity spreads on members of olcl ctisl< population too. It is 1<,ow
one certain case of the flare activity on the member of halo population. Thc ratio oI the
flare stars number to the normal stars number within those groups of the stellar polula-
tions decreases when the age of the stellar groups increases. In an other way, the flarcs are
observed more often on the young stars, the llare activity decreases when agc of the stars
increascs, but in some case flare activity is observed on stars older than 5.10s years. This
result change the provious opinion that tho flare activity is observed only on ytlng stars.

Bcur,rrrnra, troAo6nble Bctrbrrtrr(aM npacrrrrx HapJlrrnoBblx BB0BA B oxpecr_
Eg_crrd Conuqa, Ha6rroAarorc.E y r(apJrtrnoBhrx anesg (cuexrpanr,urrfi ,iru""
dK - dM), Horopue cB-E3arrhr c 1\[oJroALrMu cnorrJrerltr.trrrr{ tr accotrtraurr.fli\frl (nene-
rrerrHbre ruuaUVn trrrr flash stars) . floarouy erqe B 1g55 r. Apo [1] suctaJail
trpeAloJToll{eHtre, qro u Bctrbrxr,rBaroq,ue BBesAr,r B onpecrHocrr4 CorHr{a - Mo_
JIoAbIe o6tentr,r. B uonrsy MoJroAocrld BcnbrxrrBaror{r4x BBeBA cB}rAereJrr,crByror
tr Her{orophre o6u1ue ftr{Hei\farr{qecxrre n {orolrerplruecrtr,re cnofrarnr, ororai""-
Ebre Xep6nroru s 1962 r. [2].

O4uaxo B rrocJreAllrre roArl 6rrrra o6r-rapyzfierrbr Bcrrbrrrrr{r{ runa {JV Cet
Y HPACEbIX HAPJII4I{OBbIX 3BE3A, ITOTOPbIE ABTOPI,I t3-6] CqI,ITAIOT CTAPI,IMU
o6rexrauu. B uenoroprrx cJryqafix, rratrpuMep l4], oqerrna Boallacra BBeBAT,I
ocl{oBaHa IIa Hl4lreMarlrqecHux xapafireplrcrr{Hax paccr{arpr4BaeMoro o6rex,ra.
Merx4y rerf Itl4l{erfarlaqecl{rre Hpr4repr{n Boapacra rro 

"ro"fi 
[pr4poAe .EB"rrrr]orc.a

0TaTUCTI{SeCI{UMI4, IIOSTOMy I{X CJICAyeT TTpIIN{errrrTb ToJrblio AJLfr rpyl]lr 3Be3A,
a Ee AJr.rr oAr,ruorrur,Ix o6r,exros.

B onpecrnocrr.r Co;nrqa r{o}r{[o BT,rAeJrr,rrb rro ]rrrrrer{aruqecxr{r{ rrpfi?epr4.trM
cJIeAyIOq[e Tr4n6r BBe3AHOTO HaceJleHr.rq:
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A - llo,irogoe HaceJlelrtle Ar{crar Boapacr

Ee npeBocxogtrr 5'108 JIer;
B - crapoe Hace.lreuue AtrcHa, BoBPacr

3Be3A, BxoAfllql{x B DTy rpynny,

anea4 aroft rpytruil ot 5'108 go

5.10e ;re'r;
c - naceleHue raJro - cTapbre BBesAbr, trx Bospacr 6oree 5'10e ner'.

tr4cc;re4yerrl pacupeAeJrelrtre BcrrL,rxllBaroqtrx 3Be3A B Itax4ofi II3 rpex Bo3-

pacrrrbrx rpyuu. Pasee [7] 6tuo troKa3aHo, qro cylqecTByer trpfllrafl Crarl{cru-
qecflafl CBflBL I{eH{[y IIIITeHCIIBHOCTbIO 3}ItrCClII{ s CuOnOfruO}I Ctrel{Tpe SBeBAbI

rr ypOBHeI[ BC11bI11IeqHoft axrnsnocru atofi SBSBA5I: seM 6o1rl1ae AoJIfl agep1tru,

113ryrraella.E <cuoriourrpfi> xportoCclepoft eneagrr, relr 66lrruylo qagrb D]IepIIIfl

BBeBAa IIBJIyqaer Bo Bperlfi ncuol.uer. I'Is CyrqeCtnoBaHtr.fl aroft cssg[ cJIeAyeT'

qro alrrrcc[rr B ctrer(rpe xpaciroii l(apJr]IltoBoii: 3BeBALLsBJLfIeTCfl [OCTaTotIHblM

rrpr4aHaltorl uepelrellHocrrl TrIxa Uir Cel,'' Corilacso S"rerry [B] , ua trJrocnocrr{ UV (U u Y - HoMtroHeI{rr,I Bexropa

trpoCTpaIICTBeIIIIoIg ABII[ieHufI sBeBAIiI OTIIOCSTeJI6uO COnUqa B f aJIaKrI{qe-

ciofi cucteue HoopAIIIIaT: {J - nentop, HatrpaBJIeHHHfi. K .aflaltruqecltor{y
qnrrpy, V - s ,rorrpuururrtr railaHruqecl(oro npauleuur) BBeBALT rpyuur'r A

BaHIiO.IeHbI B O6ltacTfi, OIpaHtrqeHHOfi Ua pIlCyI{Ke Eetr-p.aBtrJIbEl;III lluolo-
yroJrr,rr[Ho]\t, sBesAbI Craporo HaceJIeHtr-fI AI{CRa (rpyuua B) - s o6lacru' or-

ianr.rueuuoft'DJrJIr{trco}I, a BEe sJrJrglrca pactroJlo}r(eHbr crap6le o6texrur rpyu-
flt,r c - EaceJreH[e ra.[o.

,[,ln ucc.ne,qoBaHr{.fl pac[peAeJreEl{fl B0irbrxuBarotr{trx 3Be3A B STUX ]lOSpacT-

Hl,rX'1rllyutrax MbI I{aHecJIlI BCe ltapJIuI(OBLIe SBeSAbI cIIeHTpaJIbI{oro I{JIaCCa

6oJree nbaquero, qer{ K0, 4,ra xoroplrx s [9] AanLrftol\Itroueurr'r Benropa rpo-
cTprlrrCrBeIIIIOIo ABI{}I1SHE;I, Ha trJIOcItOCTb UV. OHaeaJIOCb, qTo SBeBAI'I C

lpl,rBrIaIiaMII RCII3 IilIeqIIofi aHtrasrrOCTI{ gCTL BO BCSX Tpex BOBpaCTEbIx lpyrl-
uix. B ra6ruqe trpeA.raBJre,br pe,yJrbr&rbr troflceera. B uepnofi ctporte_ ta6-
JruUrn nllrrBeA0rrbr arucJla H€31\I[CClIoI{}Il,Ix sBeBA CneI{TpaJIblIEIx I(JIaCCOB d I(0 -
aMB " "pyrrrur 

A, B lr C, eo nropo1i crpoxe - 
ql4cJra BBeaA c amuccla-efi^ r

cuenrlle LtJtLt nsnccTuOit ,pOrgor"rpnrccnoft nepelleHuocrblo Tutra UV Cet

B OriIx i-pyfinax.

XapaHTepucl'uHa
3Be3E

dr(o - dM8
clMe, UV Cet

W,' >3 L
wHo<3 A

nslng

0 ,82
1,4
5,5

0,62

221

98
11

10

248
70

2

16

iB
I

E;lr,rucraenuoft BBeBAoft rl4na UV Cet, B 1pyule C f{Brlfiercg o6r,e1r
Gl 1r5i'8, o naSnrogeurzu Bcrrbrrrrequoft ar(rl{Br{ocrtr Itoroporo coo6qaer
BaII Ae }tartr [6] . I{o npuua4Jlemuocrb aroro o6bel{ra I( rpytrue C nenrafl cqu-

TaTL Cilyqafinr,ru peayJIbTaTOM, TaIt KaH CJIeAyIOqI{e H-eBaB[CulIbIe COoSpa-

)r{enr,rfl CBtrAeTeJILcTByIoT, qTO BoBpaCT CIlCTer[IJ IIe MeHee 5'tOe net. TaH, lran-
Hbrfi no),{trouerrr cnc;elr, - ,eoecrHr,rft 6err,rit naprun Gl 451 A r clrcteua
trprrlaAJlelr{trr It craponly ABllxiytr{e}.Iycfl cHouleulrro Groombridge 1830 [6]'

,I[,aunrre flepBbrx AByx crpon ra$nuqLr rroArBep]r{Aaror orMeqellHyro pauee

oco6eHHocrb (uHetraruqecHirx xaparireprlcrl4lt HpacrlLlx ItapJrlrltoBblx sBeBA:

AtrCriepCILfI IIgnlJIflpHiJ\ cl{opoCTeii EIII{CCI4oH}I1,IX SBeBA I\{eHbIIIe, qerf Hear{rlc-

crorrrri,rx 12, 10, 'l,l).
Ornocur:e;nr,H6le TIIICJTa BclfLIxIIEaIouI,Irx sBeBA B rpytrnax A, B, C colJrilcHo

Aarrrrnlr ra6rr,rqr,r coorBercrBeuflo paBIIbr (ntl(n,* ntD,_:0,32, (n1l(n * ntDp :
: a,22, (n1l(n { iz))6 : 0,05. TaxrrM o6pasor{' qerr Morro,{e rpynna 3Bc3A,

relr 6oltute g neft ot'rrocr{TeJrE,Iroe qI'IcJro Bcilhrxr{Daroqrlx 3B0BA.
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Ha pracyune B rrJrocr{ocru UV rzeo6-
pa?fi eHr,r IIo JIOH{errr{g SMrdccr,roHrrLlx Hap-
.rrr4noBhrx 3BeBA, AJLg nOTOpBrx paEee
[7] 6rurz trccJreAoBatrrr xapaxreprzcrrdnrr
BlrflcctroHHDrx cnenrpoB. Csernrrlru
Hpyxr{aMr( o6osuaseubr o6reHrnr c Harr-
6onee cz;rrrnofi aunccueft n cuexrpe,
DnBIIBaJreHTHa.rI rrrrrpr{rla JrrrHI{E I{* 4nx
err,rx anea4 IzIlLlo_),- 3 A, tel,iur,tult Itpylx-
ital{Id 

- 9MI{CCIIOHlrrrIe 3Be3,4bI, AJIrl HO-
ropbrx l4/no{3 A. B trocJre4Htrx AByx
crpoHax ra6nuqrr rrpeAcraBJrerrbr pe-
SyJrETaTr{ trOACqeTa qr,rcJra 3Tr{x 3Be3A
B rpytrtrax A u B. tr{a 4aunr,rx ra6.uu-
rlr,r cJleAyer, uto 6orrmr{EcrBo caMrrx
ar{rr{Bnbrx BBeBA rutra UV Cet [ptrrraA-
JIe?nr{T It MoIroAoMy EaceJreHuro AucHa,
MeHee ar(TuBr{bre BBeBAbr pactrpeAeJleHr,r
tro rpytrtraM A u B [puMepuon rofi ;,ne
trpotropquu, qro 14 o6rrsnr,re RapJrI{Ko-

&
oc Av 1'

.t

-/20 - q0 0 q0 /20
V, xn / cex

BLre SBeBAbr' Iloiroilicfillc rrrr,rccrrorrrr]r.i l{apJir.lrioBrix7ltax, pe3yJrLTar-br rlccJreAoBaHr4.tr BBe3A B nnocrrocrr.r UV
Hr4HeMaTtrqecHr,rx xapanTepr{cTrrH 3Be34
rula UV Cet ue [porr,rBopeqar trpeffiHeMy trpeAcraBJreH[ro o cB_q3tr BcIILrIIIsq-
noft aHrusuocrr,l c BoSpacroM BBe3A, a CyqecrBer.rEo Aono.rTrrflror ero: craAu.fr
BctrblmesEoft aHfitsHocrIl r{e trBlrfle'rcfl pear{rrM cr{aqnoM B paBBIzTr.r[ BBSBI,
rIO B MOJTOAbIX BBeSAaX BotrblllresHa.fr aI{TI,TBHOCTB C[Jrr,Hee, IIo ]repe pa3Brrrr,l.fl
SBeBALI BcIBuIIeqHa.fl aHTI4BHocTb cHI4?ItaeTctI, xoTrl B I{er{oTopr;Ix cJlyqafix oHa
l\tolr{er ua6nro4arrc.rr y BBeBA, Bo3pacr noropbrx Ee nreHee 5.I0n rer".

Anrop 6naro4apua P. E. fepm6epry u-A. A. Bonpuyny aa o6cvniger,ae
peBy,rrr,Taron pa6orr,r r{ r{errHr,re coBerr,r,

Anperr, 7974 r.
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AHAAEMTtfl. HA.YIT CCOP

I{BBECTI4fl IIPbIMCHOfi ACTPOOI{SIIqECITOXI OECEPBATOPI{I{

Torrt LIII, l9Q5 r.

o0T0SJIEI(TPI,TIIECHI,IE HAEJIrcIEHUfl
EM Cep B 197l-1972 IOIAX

T. Ml Pa.r(orcxaa

B tg7,l.-1972 rr, sbrnorrentr (poroere1rprqecftfie ua6urogeriax sBesAbr EM Cep n
([lrnr,rpe B. B peeylrrraro rlsysenufi xprnoft 6necna 1) o6rapymeuo ]lsMereElre aMtrJII{ryAhI

6tecna EM Cep B Ar{atraaor{e 0ry10-0T05 u 2) uornro flpeAtroJrararb cyqec'rnouaur're 6lr-

crpbrx RoJle6asl4ft 6recna.
Yroques roprroA EI\,I Cep, orr or{aBaJrcs paBEI;IM 09806196. Peayur,rarrr rrccjr€floBor

gtrfl rror(a3ErBaror, qro ENI Cep ilrolnrro orrrecrlr r{ BBeBAa}r ruua B Cep, oguaxo IJI.fl tro[rBepr
x{Aerrllfi gTOrO try}I{EIJ eqe AOrroJIEllTeJIr,Ebre Ea6JIIOAeEtrfl.

A PHOTOELECTRIC OBSERVATIONS OF EM Cep FRO1\4 7971-1972, bv
T. M. Rachltouskaya.-The photoelectric observations of EM Cep have been carried out

witlr B-filter in the period L97l-1972.It have been shown: 1) there is the light variations
of tlre amplitudeovertherange 0.m10 - 0.m05i 2) the rapid variations of the light are

present.
The periotl of the light variations EX,I Cep was found to be 0d.806196. EM Cep probab-

ly bclongs to type B CeP variables.

llepemeunocrr, 6recna E1\4 Cep 6rt;ra o6uapy?Iteqa- {Iu^ugcorrt s 1958 r.
t{1 up-z EccJreAoBalItru B-BBeBA. Ou ycrauoBl4Jl,- YTq EM Cep ueuaer 6,recn
rptrr{epgo c aMtrJIIIryAoft 0Tt0 I4 treptro4oM 0d,8061, u trpeAtroJlox(I{Jl, qro

Olra .EBJI-fleTCfl BaTMeIIHOft cuCreuofi. Itpunaa 6neCxa UMeeT MtrEUMyMLI oAu-

rrar(oBoft Ilry6rlHELI Meu.fler {opuy or qtrI(JIa H quI(JIy. B 1968 r. ,(,rronctou
[ 2] sbruoruran Soro enenrptruecxr4e Ha6JrroAeHu.rI erofi BBeBAbr c ulrre p6eperrqlroH-
Er,ril{ $trJrr,Tpoil u HB. On yrouurn neptro,4 I4sMeHeIIurI 6necna EM Cep I{ orN{e-

Tr{Jr orr{,{o}IelIlrfl 6JIeCr{a B HeHOTOpr,Ie HOSI{ OT CpeAHefi r{puBofi.
Cnertrp ENI Cep 6rru usyreu sauu [3] tro Ea6rrIoAeHVtrM 7967 -1968 rr.

Ha6.nro,rieiurfl B paaflBrx $aaax noKaBaJII[ trptrcyrcrBue ctrexTpaJrbnllx JrtrIrufi
ToJrrrr{o oAuoro Hol\{troEerrTa. JIuuuu paaMr,rTbr tr uBMeEeHtrfi c +aaofi Ire [oxa-
ar;lBaroT. Ha qnyx CneHrporpaMn{ax I[oEtHo JIEInb troAoapeBarl paAABoeHIIe

BoIIopoAEBrx JIDHafr H., ll Ha. Taxofi {anr otyeuaJlcs ral{}I{e Jlus4cou [1].
tr4a narnux oqeHor{ ctrer(TpaJlbuoro r{Jracca rr a6coJrroruoft BtrByailBHofi Berrdsll-
HI,I CJIEAYET? IITO EM CEP .TTETXUI B O6JIACTI BBEBA TUtrA F C'P IIA AI{AIPAMT'IE

Iepqurupyura - Peccera.
Moxriro trpeAIICJIaIarB, qro ENi Cep - Hecraql{ouapur,rfi o6t,ent, tr JIIIUI},

clrcreMaTl{qecnne ua6rIoAeEITtI ee 6rrecrta, a TaH]I{e CneI(Tpa MoryT o6t.scnnrr,
I(r4Har[trqecHue I{ srlSllrrecHrle npoqeccEr, rrpotrcxoAflrque B neft.

1. Ha6;rrc4errl{fl. AHanrrB lrepr{ola

B 1g7l-1972 m. rraMtr{ B},ltroJruenr,r Soroailefirpurlecnrle ra6JrroAerlufl ENi
Ccp ua reJrecr(orax MTN'I-200 (rerecnou cl{creMrrr Maxcyrona AtraMerpoM
2AO at.u,) rr reJrecnore 61+0 nn lreper{enuoft. B o6oux cryqa.flx Ha6ilroAeEE.E

lieJrrrcb n {ntr,tpe B. I{netona-fl cl{creN{a atrnaparypbr 6nuana qBeTy B n uentqy-
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trapoAHofi crrcreil{e U, B, V. B reseure {0 Hosefi ua6uro4enufi 1971r. cAeJraro
6ouee 1200 oqeHox 6,recHa EM Cep r{ rpurrepuo croJrbl{o E{e oqelron s 1972 r.
B Terreuue 27 Ho.refr.,

B Hasecrse BBeBAET cpaBnerrtr.fl r{ norrrpoJrbuoft aneaqrr cpaBHeHI4.rI, TaH }r{e
nan Jluu4c u,fl,xtoncrou, MbIuctroJllaoBaJrrr BBeB[bI HD 208218 u HD 208339.
Hexoroprre cBeAetrIrfl o HIIX u o EM Cep rpe4craBJlenll s ra6r. 1, us xoropofi
Btr[Eo, qro Bce rptr BBeBAhr 6rusxu no qBery, 6necxy u pactroJrox{eEtrro Ha

ne6e. Ero trosBoJrtrJro rre yqtrrr,IBars 4a{{epeuqlraJr},Hyro eltcrulrnqtrIo, Horo-
pa.fl, tro EarrruM or{eHr(aM, Aa}r{e B sara6onee ue6naroupu.flrEbrx cJryrIa.rlx He
rrpeBr,rmaJra 0T001. Bce oqeuxu 6.necxa co6panu B ra6r. 2 (1971, r.) u ra6;r. 3
(1972 r.).

Ta6;ruqa 1

HD 6rsoo Sp -" I B-v U-B JIEre-
parypa

EM Cep

Cpanrrerrnr
f(orrrponqraa

208 Be2 lzrnso'ls
2o}2t8 lZt +S.t
20833e 

lzr 
lz,o

,-162"08'

-l-62 13

l-62 00

+0,261
1-0,245
+0,025

-0 ,585

-0,550
-0,826

BI IV
BI III

IV

T10

,76
,48

141

) rtr

flepefigent n arraJrrray rrepr4oAa trN,I Cep. 1l ra6.u. 1r Bauracanr.r sco rra6.rrrol

AaBrrrtrec.fr Nlor{eHrr,r Mr4}Ir4MyMoB (cron6ertr 1). B cro.n6qe 2 4aIra slroxa or Ha
qaJrbrroro nrol{eHTa (uuc.na 0 u,ru 5 noc.ne aau.srofi o6oanaqaror ruanntrfi unu
nropuuur,rfi MlIrII4Mya{ coorBercrBer"rrlo), n crot6qe 4 - nefiu'runa (O - Q)y
Bbrsr.Icren[a.E rra ocIroBaHI,IIn DJIeMeIrroe EN'[ Cep couracno f{moncrouy 121.
floctpoun BaBuc?Il{ocrb (O - C)r, E, 1\I1,I oITpeAeJII,IJIr,r tronpaBl{y n uepltoAy E

MoMelrry Mulltri\{yMa ,{,xrouc:rona rr noJryquJru IIoBLre DJIeMeHTL] 4nn ItrM Cep,
Horoplre 5ruu yrovueHr,I peltrellfieM VcJIoBI{brx ypaBrreHnfi. O - C : LTo *
+ AP.Z uero4ou llatrMeuDmux ItBaAparos. OnousareJlbHo rloryura,rrll

7'rnin : J. D. 2440134d,72|-t + 0+8061968. (*)

B uocte4ueu cron6rqe ra6n. 4 saIItrCaHLI BSJIIIqIIHI;I (O - C)r, BbIrIlIcJIeE-

rrr,re Ha ocr{oBaIIuII (x). llsueuenue (O - C), co BpeMeHeM' Bepo.sTuo' o6ycnog-
JreEo r{BMeHerrr{et[ [eptroAa. O4nano unterolqrattca B llameM pacrropfl]neur,m sa6-
Jrro4areJrbubrfi uarepuar I{eBeJrr{r{, noaro}Iy xapaxTep BoBMo}ItHBrx traMeueutrft
trepr4oAa rpyAr{o ycralloBr{rb. Itponre roro, r43 puc' 2 ra 3 nu4uo, rrro cepeAtrEbl

MurlrdMyMoB 6recHa AJI.rI paBHLrx nO-rCft rra6rrOgenUft ne nonagaloT IIa OAHy E

ry xre Sasy.- 
ilperxqe uelr uepefilru x o6cyxt4elruro rtprrBofr.6tecxa, rorlbrraenlcfl ycrauo-

Btrrb, Aeficr"rrersuo .nu cyqecrByer sarNIeHI{e B ctrcrel{e E1\{ Cep \uIvr fl1-
Mer{egtre 6necxa o6.sgaEo roJrr,Ho a{{exry aJrJrl{trcouAaJrbHocrr4, I(aIt uenecr-
uo, {anrop AJrJrtrnCOr{AaJrLrloCrr4 z : ez sitt2 i (e - aHCqeuTpIICI{reT Meptr-

AuoHaJrbrroro ceqeHurr, i - naxnonuoctn op6lrtu) otrpeAeJlflerc.s ralrreucoM
yr.tra Har{JroHa npflr{ofi

12:7-zcos20,

r4e l-6necn BBeBAr,r, 0-Saaonr,rft yrol.
Ha przC. l uoxaaaua BaBIICtrMOCT:o12 or cos20. ?Ia rpaSuxa BI4AIIO, sro roqgtr

AOCTaTOqtro xOporuo JIOII{aTC.a Ha npflMyIO, Ho C }IeI(oTopOIo Mol{eETa (COsz 0 =
= 0,78) OTMeqaeTCs 9TI{JI6IISHI,IS Ot npRuofi, T, e., trO-BuAtrI{oMy, HasuraeTgfi
BaTMeHtre. Ha oCsOsaHI4u sTolo 1\[o]I(Ho CquTarb, qro ecilu El\[ Cep - [Boft-
Ha-fl cucTeMa, To frpol4cxoArIT SarMeHEe.
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24,36402 ,880
403, 698

404,895
779, g0g

40t24,657
134,741.

L74,660
183,513
209,493

4L2[8,252
220,274
222,289
236,362
240,419
4L6,562
485,49'L
51.4,520
519 ,366
525,416
527 ,4[4

-4628,0
-4627,0
-4626,5
-4161 ,5

-10,0
+0,0

+49,5
f60.Ir
+91 ,5

+1348,0
+1346,5
+1349,0
+1366,5
+137{,5
+1589,0
+1675,0
+L7tt,5
+L71.7,5
-l-1725 ,0
+1.727,5

.]IlruAc

,(xorrcron

Iraqxoncxag

-oq oor

-0 ,010

-0,002
-0,009
-0, 00

+0,006
+0,014.

-0, 002

+0,017

-0, (L9

-0,1.14
-0,1i4
-0,15r
-0,t25
-0, 153

-0, t6t

-0,159
-0, 150

-0,L47
-0, 168

-0q 036

-0,048
-0,036
+0,087
+0,055
+0,016
+0,028
+0,013
+0,001

0 ,0oo
+0,006
+0,006

-o, o3o

-0,00/.r._0 
, 015

-0,015
-0,009
-0,001
+0,003

-0 ,018

2. Odcyxgerrrre fipr{Bor"r 6recxa

Iil3menerrue aMfirrrrryAbr 6;rctlna. Ha puC. 2 u ?: rrocrpoerrbr npEBbre r43rre-
IreHI4fl 6necna EM Cep [o orr{olrer{uro r{ BBeBAe cpaBlreErrrr B pa3rrr,re lIoqu Ha-
6.uro4euufi L97l-1972 r'r. ItainAarr Hpr4rBafl ecrb cpeArrflrr, rpoBeAeuua.rr rro
r,rEAuBuAyaJrbrrbrlr MoMerrrar,r p0rr4crparluu 6.recrra B AanHyro Hoqb (cM. m6t. 2).
I{a arux prrcylrnoB flcuo, qro B orAe"rrbubre Hosr.r Bar{erHo yMerrbrrraercff aulJru-
ryAa KoJre6aHrrrr 6Jrecr{a (cpe4unn HBaAparurrecria;r omtr6na oArroro ua6nrcge-
Htr-rr cocraBrrrer o : 0'i012 n LSTL r. vr 6 == 01'010 B, 1972 r.). B erou or-
sorrreur4rr xapanrepnLr Horrlr c {9 uo 28. \/II 1972 r. Tari, HarrprrMep, {9.VII

.2
lr

0,6

I,r

6recn B Marcrllryue rrocJre fJraBrloro MtrErlrMyrra cocTaBJrfiJr 0ry325, nocJre DToro
Ea6rloAarcfl oqeur, troJrortrft crraA ri Mtr[ruMy]ry. 20.VII ar,rrrJrtrryAa Hole6autrft
6recHa, Br{[rrNro, yBeruqflBaercfl u rrLI ua6rro4aerr oqeul rry6oxr.rft, ocrprrft
Broptrqur,rft r{uur,rMylr, rrprrNrelliro paanr,rii 0T450. 22.YII Ha HpuBoft 6necra
ua6nro4aercfi cr{oBa MeJrnr{r7i l'JlaBrrbrrt r{lrurrrryrr, notAa 6,necn paBer{ 0?380,
r{ BareM B MancrrrryMe rrou?r}riaercfi Ao 0T330. llo ua6rrc4err[.rr1\{ 22,YlI rr.o;r'-
Ho c yBepeHlrocrbro cxaaarb, trro aurr[Ty4a rto;re6auufi nrrecro lropnranr,uort
0Tt0;rvreuorraercrr Ro 0,f05. 24.yII ar,rrJrr.rryAa none6auuft yBeilr{sr,rBaercfl,
r,r 26.VII rtore6anra.s coxparrrrrorcs 6orr,muur,r. IIo 27.VIT u oco6euso 28.VII
rracryrraer peanoe yMenbmelr[e atr[,r:rr.ITyAril r{oJre6anufi, n ona cocTaBJrrrer
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Puc.2.I(pri\ar 6lecHa EM Cep r 1971 r.

1-11.LX.i 2-25.IX; 3-30.IX; 4-10.X; 5-1t'X; 6-L2.Xl 7-15.X. Ila6rtoAenun 17' 23'Ix
rI 16,X trDeAcraBJIeIrbr cfiJlorllHr,Il\{r{ TouliIrN{t{ JIII}Ir4tlMI{

Am

4t 0 4z 0,q 46 4t t azF

Pnc. 3. I(pnnaa 6rccra EIII Ccp n 1.972 r.
1-24.Y\ p-15.VII; r*1g.VII; ,1-20.yILi 5-22.VII; 6-zr!.ylli 7-26.vII; 8-27.\TI;
9-28.VII. Ha6tronenug B oc,r'aJrblrbre Aarbr llpeflcraBJrenbr crJror]I1r],rrrll ToHI{rIi\(rr Jrl{}lrrflMll

Jlr4rrb 0?03 B nocJIeAIrIoIo I{B yHaBa}IHtIx Hoceri. Ha ocnosaHtrI{ aroft lpytrtrbl
Ha6rroAeunft Molrino cAeJlarb BblBoA? qro Ha rlport{}I{enzu 10 lueft y EM Cep
HoprraJr[Harl arInJIuTyAa HorIo6alILI.rI 0T10-0":12 rplIlI{ALI yr'IeHbrrlaJracb Ao
BeJIITqI4I{br 0'l'05-0T03. Tance yrlerlr,IlleHlle I\IorJro coxpaHflrrrcrr ,qo AByx
cvrolt.

tr4e uamr,rx Ha6rIoAeIu,Ifi cJle71yer, qro rIoHflTu.FI t'JraBnoro u Broprtquoro
Lrur{uMyMoB y EX{ Cep coneprueHrlo ycJIoBHbr,- Bce BaBucr{t ot na6lro4a-
TeJrr,Horo t{arepl{aJla, IIo rtoropoMy trocrpoerla Itpr{Bafl 6,recrta.

Errcrprre Kore6aulrfl 6necna. flplI nuuuareJrbHoM paccllorpel'Ivtr pvc. 2
r,r 3ltouuro o6patntr, Brrr,rl,raHlle rra ro, qro B orAeJlblrrle Horlu Hpr{BbIe rrc}ia}ne-
un 6r,rcrpr,rr{r4 I{oJIe6aHI,Ifl},Iu, ilpI,lEIeM o}II{ rlpoucxoA.rlT }Ie roJrE}Ito B }roMeHT

Irar{cuI{aJILHoIo 6Ieclta BBeBAII, IIo LI Ha BeTBfIx npnrofi, CooTBeTcTByIorqux
rraAeHr{Io }r troAbeMy fpr(ocrl,I. 3ro nr,tguo, }Iauplllrep, B lIosu 25.IX,30.IX,
15.X 1,971 r. v 24.Y11972 r. FIa puc. 4 naueceur,r I{HAtIBI{AyaJIr,IrIlIe oqeur(I{
6necrta (uennue rourilr) B Banrlcr4N{ocr}I or {aar,t (p, cAeJraHELre 25.iX 797 I r.
Bo;rrr,rurre roqnll upeAcraB;rrrlror co6oir cpeAIrI,Ie, rroflyqeHHbre rro orAeJrr,HLII\I

ria6JrroAeHr4rrM rrepea rrrrrepBaJr rp - 0?A2. FIa puc. 4 nuuay B rox{ ?rie }Iacltrra-
6e ripyxrnalrtr rlaHeceHbi na6nio4euua r(orrrlloJrEHoft anea4rr tro ornoureHuro K

SBeBAe CpaBII€HU.E, RLItrOJIII€III:TLIO B TOT ?I{e [pONIe]IiyTOI( BpeMeIItr, ItOfAa IIa-
6rro4aracr, r{ trepexlelr}Iarl BBeBAa. Bepturta;rr,nofi ueprofi rol{aaalra yrpoe}r-
Irafi cpeAIr.E.E r{Bal\paruqecHar{ 0IIII,{6Ka oTAeJrbrroro r4SMeperll4l I{oHrpoJlbHoft
3Be3A6r.
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-q20 Pnc. 4. Encrpue none6a-
Hnfl 6necxa EM Cep
25.1X 1971r.

4a47

Ms pruc. 4 nwgr.o, qro Berrqrua 6rrc:rpr,rx nore6auuft EM Cep EaxoArrr-
c.fr B rrpeAeJrax rottr.rocrrl r{B}repeullft, relr He }reHee, Bepo.rrruo? Ivro}riHo lrpeA-
rroJrararb, sro orlr,r cyu{ecrByror rr r{rreror riBaarrneprrogrr t}2-115.

3. O6cyx4erure peaynbraroB

1. flo4rnepliiAeubr npeAtroJraraeurre Jlun4cor\r r4 ,I[xroucrouou none6auuq
autrJrrrryAbr 6necxa EM Cep u otrpeAeJrer{ ArrarraaoH arzx nore6aurfi. On pa-
neu 0Tt0-0T05.

2. Momso npeAloJrararb, corJracHo rrartrr{}r na6nro4enu.Er\[, qro y ENI Cep
cytrlecruyror 6nrcrpr,re no,ne6anu.n 6recHa.

I4rax, peayJrrrrarr{ {otoarexrprlqecHtrx u ctrer{TpaJrr,nrrx sa6nro4euufi Ei\,I
Cep necrlra trpor[Bopequrr,r. C oguoft cropoHbr, r{pr{Barr 6.necHa xax 6y4,l.o
rronaBbrBaer o$rferr ne6otr,ruoro Bamrerrr,rfl rr rar{yrc {opuy, qro Nro}r{rro
npeAtroJlararrr, qro EM Cep trB.rrEercfl norrraHTr{oir cucrelroft, cocronqefi ,tB
AByx Itor,rtror{eHroB oAur{axoBoro 6necna. C 4pyrofi cropoubr, cner(rpaJrbHLre
na6nro4euu.rl He noltaBbrBaror rrptrcyrcrBl{.a nmrttr.fi. BToptrquoro nonrnouen:ra [3].
E(poue roro, rre o6uapynteuo Bar{err{oro rrsMeue}rtra ;ryuenoft cnopocru c $a-
aofi. 06 aroM cBrrAereJrr,crByror AaHrrrre [6] , rle rrpuBoAtrrcfl ilyqeBa.fl cuo-
pocrr, EM Ccp, nalrepeHuarr rro AeB.rrrr.r cfler{rporpar{MaM. Peaylrraur rnalre-
penrafi cJreAyroqrdet u, - - 26,2 ntt,lcen (uerr,rpe crerirporpauur,r), ut. :
: - 22,6 rcnlcen (4ne cnenrporpalrulr), ar : - 27 nat,lcete (rpr,r cuerrpo-
rpauuu). Cpe4uee BHasegr.re r,ra Bcex zarrepennfi u, : -25,7 nalcerc.

Jlyuenaa cxopocrE, 6r,rna uaucperra ranlr{e r.rar{tr rro uecrr{ ctrexTporpalr-
[[atr{, coorBercrByroqrrr{ paaubr]\r draaanr lrBrferreurrfl 6tecna EM Cep. Peay.rr-
Tarr,r rraMepenuft 4arr,r cJreAyroulrae Brraqerrpr.fl ur: -30, -38, -43, -31,
-42 n -29 nnlcerc. Cpequaa i, - -37 nnlcen. Cpegnan r{BaAparuqecnar{
orur.r6xa Ha?rrAoro oflpeAerreur,rfl cocraBJrfrer 6 : *6 wnlcerc.

Cne4yet orllerl,rrl;, sro ctrerirpaJrblrrre Jrr4r{r{ra EA{ Cep cr{Jrbrro pacruirpeur,r
EB-Ba Bparqelrrrfl BBeBATJ, rroaror\ry rosFrocrb raauepeirlrft ?)r r.lalt\afl. OguaHo
rro)fiIro cAeJrarr, BLrBol{, qro r.rilrrerrerrrte y trM Cep c $asoft He npeBbrrtraer
20 nn,lcerc.

Moxrno AyMarb, rrro rraMenerure ilyqeBoft ciropocrr.r lrrr rre na6nro4ann uo-
ToMy, qro cltopocrb op6urarr,nolo ABtr?rienrrfl BBeBAET BuasrlTerr,Eo rre]rblrle
cnopocrtr Bpau{erltrrr, noroparr, uo rra[ruM orlenxalr [3] , panna a sin i :
: 190 nttlcerc. flpe4nononrl{B, qro nraccbr nor{nouerrroB oArrHar{oBbr, r{ otrpe4e-
JrIlB l\{accy rro ctrer{TpaJrbr{onry H"rraccy, Ha ocrroBar:rlll{ Tperr,efo eartoua I(e[-
Jlepa MEr Brirrrrctrrr{Jrlr paAr{yc op6u,rr,r EM Cep tr Barerr onpeAeJrr{,rr[ cnopocrr,
op6u:ra;nr,rloro Bparqer.rug BBeBAbr, Ona onaaaracr, panuoft ?op6 : 400 nalcen.

Itan ynre ylor{I{HaJrocb, corJracuo nplrnofi 6.uecna r{or{trorrenTbr EM Cep
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flBJrr{mTc.s BBeBAaIIu oALlHaHoBoft fIpI{ocTI{ I'1 cneltTpaJlb}Iolo ItJIaCca, CJIeI{oBa-

TeJtLrIO, gI1RLIBaJISETII6IS I11UpUHLI CleI{TpaJIbHbIX -JII{Htrft 
ltOlruOneUrOS EM

Cep taxme AoJIlItI.IbI 6rtrl 6flrleHtr tro BeJII{svHe. ry uptr cxopocrll Bpalqefltr'fi

u sin i : 190 nil,lcet t4 uop6 : 400 H.il,lceq y EM Cep n MoMeHrrr aJror{raqutr

AoJrlr{HbI Ha6rloAarbcr{ ABe cl{creMbr crreHTpaJrbHbrx JIr{IrtrE, npr4lraAJle}fian{ux

paBHErr\r HoMnOHeIIrarI, a Tilltrrie trBMe]IeIlIle lyrleBofi cxopocTtr c {aaofi' [IO-

"r,On"Hy 
Ha6IIOAeHurI CneHTpOB TaHOIO $anra He trOI{aSLIBaIOT, BoBIIUKaeT

coMHeHue B Tol\[, cro EX'I Cep - 3ar]{eHHa,I Cl',r0rer{a'

MorHno upeAlroJlararb, rrro EM Cep anlnercs sBeBAofi tltua p Cep'F IroJrE'-

By aroro 1oBopur ee troJlo)fiefltre IIa AI,IarpaMMe fepqmupynra - PeCCeiIa'

aMtrJrtrTyAa UBMeHeHEfi.,6lectta, trpoAoJIlI{I4reJIbHocTb ocuoBHoro treptroAa

i, gM "C"p or paneu 014, ecrilr ccr,rrarb ENI Cep anealoft Droro rrrtra), Ha-

Jrrdqr4e AByx trJItr Tpex treptro[oB IrBMeHe]II{fl 6lecxa (xots uoHa ycrauoB-

Jrer.r TOJTT,KO OAI{II trepIIOA, }IO I{O}fiI{o COIJIaCHO ItpIIBOfi 6;reCxa npeAilo-

JIaraTb, qTo cyqecTByeT [epuoAuqHooTr, r(oJre6aH]LE aMtrJIIlTyAbI 6l^eC1a)

i7i. Itr;, EBBec;Ho [7],"o4noft'rIB ocHoBHbIx xapaxrepl{crlrlt anesA.tuua p Cep

(fBJIfleTC-fl KpllBa.fl ,iryrenofi cHopOCTI4, IIepIIoA I'I3I{eIIeHufI HOrOpoft €-aItJIIoqeH

v DaBHbIx BBSBI B rp.4.ru, or 3 4o 11t,,6'tic, a allgltrryAa-- or 5 go 150 Hil'lcen

i, 'Ooro"r. LTc,xop,l- rrs peByJrbraroB r,rrrr{eper-rtrfl "ryqeBofi cHopocru EM Cep

(Cnr. nr,ture) I4 yqtrTblBafl TOsHoCTb OIIpC/{eJIeI{LIfl z)r' IVIO}I{}IO trpeAIIoJIaraT[', qTo

i, Oitt Cep' cynlecrByer He6oJrr,urafl alru.lrrrryAl r{3Me}IeHtr.E uyuenofi cltopocrl4'

ilporru opruncneura Et\,I Cep It BBeBAaI,l r'lrua p Cep nrorxet roBoptrrb tor.{anr,

"ri 
y 

"u" "e 
Ea6rroAaercfl lr3Megerrrr.rr rrrupr{rlbl cIleHTparIr,HLIx JrrIIIr{ft c Saeofi,

xoTfl AJITI peltreHufl eTolo Bollpoca MbI trOl(a He pactroJlalaelf AocTaTOqIIbIM Ma-

reptra.rroM Ha6JrroAeEufi .

B xasecrse Tperl,efi IIUOTS3LI T1;.a o6'rncrleHl{.4 Hecraql'Iouap}IqcTlr y ENi

cep uoxuo op"4iorrorrruTb, qro IIa ee IIoBepxHocTI{ I{I{eeTc.s ILflTIIO (U;rrA ngt-
Ha) - o6paaonaurae c 6oIee uLtanoft rellleparypoft, ueu rloBepxflocrb BBSBALI'

Bo,ne4Cr:nue BpaqeHLIfl SBSBALI noJlo4te11ue SroIO trflTlIa oTHoCI{reJIbno na6nro-

AareJrfl MeH.Eerc.E, T. e. DIelIfIerc.E BKJTaA Irfrrlra n o6quft 6recH ENI Cep,

rro AIo?I{er 6rrtn upzuunoft [aMeEeHI{tI 6JIeCfia' I(OTopOe IILI Ha6JIIoAaeM

y EM Cep.- Llro6rt noABecrrr ocHoBy tro[ Eartrtr paccy]r{Aerllrf, BbItroJlHI'In[ HeHoropble

Br,ItrucJrerrrir.fl, a uMeEEo, otrpeAeJluu uepuog Bparq,eHrrfl noxpyr cnoefi ocv

Ei\4. Cep ucxoAfl ]{B Toro, sTo trcTuHrla.E CnOpOCT], OceBoIo Bpaqe]IIITT ?rtror

TraRlIa ua6nrogeuuofr ur"r: aua6t: 190 lrillceq (t' e' lyu speHr{rl rleprleg-

Ar4r{y.rlrlper locn Bparqeg;a) u paguyc EM Cep paBelr R : 7,6RO corJlacro

crrelirpaJlllIoMy I(JIaCCy. OitasanoCb, qTo upl4 TaHI'Ix yCJIoBlI-rIx nepI.IoA Bpa-

qcrrrlri paBeH AByM AHflLr P - 2r:. IIo ria6;lrogelllJI r-I9_ItaBbIBaIor, qro [epIIOA

rlalrerre;r{n 6tecna EI\f Cep paBen OdB unu 0d4 [1]' Ilo-nrzguuorly, yroJr

I auaqr,rrenrgg t\{eIIbme 90". Peman o6patuyrO BaAaqy, T. e. SaAaBaflCL BIIa-
qeltller\{ treptroAa, MbI onpeAeJruJlrl: i:23" \ttr- P:0f8 u i:29' \Jrrr
P : 0d4. B oepuou cJrlruae onBaropr{aJlblra.fl cl{opocrr, Bpau,egtrtl 6yAer paB-

ua 1rB0 Hn,lceq., Bo Bropol\{ - 960 nf,Llcevi. I3ropoft Baptrallr LIe rpoxoAl1r, ralt
Kart TaItEe 6onruue cHopocTl,r oceBo1.o Bpaiqelltrfl He IIa6JIIoAaIoTcfl. EcJII{ [on;rs-
1.trrr, rrepBbrfr napuaur (p : OqB r.r I : 23o), ro, qro6Ll yB.rlaarb ero c na6;nro-

[el{urrMu, I.IyE(I{o trpgAIIOJIoil{I{rb cylqeCrBoBaHIIe }Ia IIoBepxIIoCtu EN{ Cep

ARyx rrflTerr, pacrroJrox{eurrr,rx crporo ArrarlerpaJrr,rro. 3ro [{aJroBepo.,rrllDlfi cJrv-

,oft, ,roaro*y ruuoreaa cyqecrBoBaHr{fl trflTe}r IIa noBepxHocrlr EM Cep 4rr
o6r,scseuus ugMeuerru.s 6necria SBeBAuI ne y5e4ur:enr,ua.

Taxunr o6pa3oM, naH tronasr,IBaroT pesyJrr,TaTr,I rra6IroAeHl,Ift Ei\{ cep u
rralflI{ paCcy?I{AeIII{.8, CaI{6III IIoAxoATItrIIIM o6],flCHeuflcrf HeCTaquoHapHLIx -EB-

JTcnr,rii , eiif Cep aenaercfl trpuquorerr{e arofi BBeBAT,I n rr4try F_Cep. Oguano,
.rro6r,I ofioffrareJrbgo peurrrrr Borrpoo o lrprrpoAe EM Cep, rreo6xogutrto trpo-

AoJIII{I{Tr Ea6ilIoAentrfl 3Tofi SBeBArI I1 CIeI{TpaJIr,Ho U SOrOa;renTpuqeoxu.
f[prr"on coe*rpam,*rr,Ie rra6nrogelrlrfl lryir{I{o ilpoBoAI'ITr, Tafi, qro6trr cBoAI{Tb

Ao t{rrr{uMyl\fa npoAoJrir{r{TeJIr,TIoc'rE, cT{crloBrIquI{. 3to lacr Bo3}Io}Hr{ocTb Bblfi-

Blrrr, 6bICTpLIe ll3rrelrellrl-s D orlelirpc E\i[ Ccp, ecrrl oul'r cyqecrBylot'
185



B Baxrroserir.e rrpxxouy 6.rraro4apuoc,rr, A. A. Eoapuyny aa o6cylr{Aerr[epe3yJlbraroo, H. M. Illaxoncnouv sa coBeu,r rrpr{ Br{rroJrHeHtrr{ 
"aoi,oalr-tlr ux odpa6orr{e, a ran,ie f . IJ. illapauorofi ,o Joorooqu n odpa6orHe ;;;;p;;:la Ha6nro4eruafr.
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AnAAEMIdfl HAYTI CCCP

IASBECTI{fl HPbIMCETOTT ACTPO(D}I31'IqEC}{OII OECEPBAI OPI{I'[

Tolr LIII, 19175 r.

CIIEKTP qBOEIIAI,I (Gem B OEJIACTm ?']'10580-11020 A

I. E. IIIaunu, A. I' Il{ePdanor

O uolloqrro oAggr{acxaAEoro SOfI ua 50" teaec}iofle ltpblMcnot actpo$uauuecfioft 06-

CepBaropEl{ troIytreEr,r crer(Tporpa}r}rhi c J[rrcnepcile|.. 48 A.l"ttat qe$er'lArr ( Gem. B o6ra-

"r, ln* nonn 1b580-11020 A B crrerrpe rleftelrpnt cro?r{/IecrBJrenr,I JIITHITI{ Si I, C I, Fe I,
MgI,SrII, HuHeI.

Jl,luus 11orflorq,og1r.E FIe I I 10830 A Merrfler cBolo ldEreuc]'lBnocrb c Saaoft. Ee axalt-

BaJreETEafl ltrIrpr{Ea B Mar{cr.r1\ryMe 6necxa ( Gem rc llpcBhlltraeT 700 'lrA.

THE SPECTRUIVI OF 6 GEIIINOIiUNI CEPHEID IN II10580-1'1020 )L REGION,

by G. L Shanin, A. G. Scheriakou. Spectroscopic observations in the region l,l, 10580-11020 A

ni 5 C"* cepheid are presented. The observations consist of eight image-tube spectro-

g.rilr, with aA A/mm rlispersion, taken with spectrograph of the 50' telescope. Numerotts
"certain 

atomic line identifications and central line intensities of H, Si I, C I, Fe I, Mg I,
Sr II, He I, are given for five phases. The X, 10830 A line of neutral helium appcars in

absorption and shows the variation rvith phase. Thc iight maximum equivalent width of

helium line is equal or less than 700 mA.

B,Ilulxssfl uu{paHpacuafl o6[acrr, Aaer Bo3l\ro]I{trocrb uByqarb JrrrHutr xr{-

[rr4arecxux aJreMeEToB, noropble trJloxo [peAcraBJrer{];I B orrruqecroft o6lacru
,""iirpu. TaH, uaupraNrep, y rro3AErrx BBeBA B Ar1atra3orre Melr{Ay It05B0 u

?"1,1020 A, na6;rro4arorc.s IrEoroqtrcJreI{I'IbIe JII,{FIur.r rlefirpaJrbHoro HpeMllll[-fl'

BxoAflqtre B pflA MyJrbrrrnJreror. IzlauepeHlle aItBrIBaJIeHrEbIx mupl{E JrtrErft no

otrer{rpaM BbICOfiOTO paSpemeT{r{R r{ SIIaHI{e CII.TI OCIIIIJIJLSTOpOB AJI.fI COOTBeT-

CTByroqtrx trepexoAoB MoIJII{ 6lr.upUneCu4 I{ IIaAe}I{IIoMy oEpeAeJIeHI{Io Co[ep-

inaEr{fl HperrHllfr B qe berrAax
I{poue roro, B arofi o6.rracrrr HaxoArdrc.Fr r{HTepecHatr JrYrIJu,t{ }IeI4TpaJrbEoro

""rry 
f tOSgO A. Teopua aBroItoJle6auufi qe$ezg' pa3Btrra-fi }I{esaxugblln{ [1],

ocrroBarra Ha D6[{e6rrlBnocru AeftcrBr4rr Borrbl npl{rl4qecnoft ABynparHoft rroEtr-

Barlr.rrr IeJIIIfi, ItoTopaff BaBTIcIIT IIe ToJILHo oT cTpoeul4fl o6OroqnU BBSBALI, Ho

Tariiric I{ or coAeppa}rrrx reJrrrfl. Cogep;rrariue reJII4tI, rreo6xoAu}.[oe AJI-fl tryJlr,-

Caquft qe$eug, CorlaCgO TeOpeTuqeCItUM pagqeTaM saKJIIOqeHO n upe4erax ot 7

go l5o/o rro uuc,ry arolloB (no oruoruellulo H Bol(opoAy)'
lia-aa BLrcoltoro rroTerrqrraJra lroHrr3aql4rr re.rrlLfl r{ oTrlooilreJlr,}Io EI{3}rlIx

Tex{neparyp qe$eu4 IIoIia Ee yAaJlocb ygrauoB}Irb e1o }toil1lqecrBo R aT1,loc1|1e-

pax DTr{x BBSBA rreuocpeAcrBeuHblnl aFIaJII,Isonr tro I(prrBLIM pocra. B nacro.su{ee

Bpet{.rr Ilt{eerg-fl gAIIIICTBeTIHafl, BeCbMa ^trpI'I6.rII4}I{eHI{afl 
OqeHHa coAep}ItalMf

rerrrfl, noJryqerrga.a Barnepnrrefiuorr [2]- no alllrccr4ou]Ioiit JIr4H[I4 ]"5876,

o6rrupyr*ao*-fi ,ro AByx crreliTllolrllaMllax qetleu4rf II tuna HaceJIeHI{s W Vir'
lllpe4nblarafl, 11ro BbItroJrrrflercri repnitoAr4r{aMr4qecHoe paBr'IoBecrlo, Bal,irep-
ureftu trptrilIeJI It BbIBoAy, qro orIIOItreHlIe BoAopoAa It reJItrIO y W Vir HaxoAlIrc.fl

" 
,rp.4.ou* or 3 4o t0 uo uuc,uy arorvroB. ,(,nn rinaccuqecrtllx qe$er'IA (uacene-

nue I) noAo6Hbrx oqellofi trolta He cyriecrByer.
Jlpruu.s rorJrou_(eHtrrr I{e I },10830 A noaurrriiter rrpr,r nepe,\oAax aroMa lr3

ooc.tofltlufl 235' n coc.roauue 2tP. Vpoaerls 23S ner;re'rcs Nleracra6trlJrr,rlblNl' rlo-
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ATOIIIY EfO I{ACEJIEHHOCTI, CIIJII,HO BABI,ICIIT OT {lrsUSECHIlX YCIIOBI,IJ|. ECrN AtOIrreJllr'fl or(aBaJIcfi B Meracra6trJlll{oM cocro.Errtrtr,_B ycJloBtr.flx BBe3,qrlrlx arr{oc{epOII HE YCtrENAEr TEPEfiTII BHI{3 B COCTOflHI,IE 11,S i I,1BIYuEHI,IE^I I{BAHTA SAIIPE-rqeuuoft [ttr]F,!Iv. Iopas4o qaqe oH trepexoAzr BBepx IIpu trorJroqeHrrr{ r.r3Jrv_qeHlr.s, a raH r{afi paSHoCrB suepruft noa6ynigeura yponnx 235 n o,Ilux.afiroeroIt IleMy ypoBrr.s 2BP couannser ncero l,l4 ao, ro u-yrrourax aruoc{ep qe$en4c orHocureJrrrrro ErsnrMrl rerrtreparypalrtr JrtrHlr_E 1,10830 A 40;rrmni6irru ,nri_6onee uureucunnoft cpeAr{ ncei nranufi trorJroqerrr{.fl, Bo,Etrr{arcqtrx c ypoB-un 235.
,(aree, AJr,rI HaHotrJlentr.fl aror{oB s lreracra6rrJlr,HoM cocTofiHtrE ueo6xo-

AI'rMa orr{ocllTeJrbHo Htr3Ka.fr trJrorrrocrb }rarepurr. 0ro ycroaue n ropae40 60;Ir,_meft cretre'n BbltroJr'r{erc.rr r nporaxienirtx r.nrot4apu, cBepxrtrraHroB?
seM y 3BeBA rJraBgoft^uocne40BareJrBHocrn. Bayran ,n 

-'3rpro 
[3], ua6.,rrogarl

rxl4e JrrrHr4ro He I l,{0830 A y BBeBA rroaAHr4x rr{rroB, omreqaror, uro ona 4eft-crBI'ITeJIBI{o trolta3r,rBaer uexoroprtft crarr{crlrqecnrft pocr BHBrrBaJreHTsoft mz-pr{rlb] c yBeJltrqeHueM cBerrrrrocru 3Be3Ar,r.
ItJraccusecnze qe{eu4r,r .flBJr.flrorc.E 

'cBepxrura,TaMtr 
ctrexrpaJrbtrblx fiJrac-

coB F5-G5.. flp^ureAeurrbre Bbrrrre paccyxr4enu.fl, a ra*lr{e {anr o6uapy*.r*
Jrr[rln,rt He I ],10830 A ynos4urx anee4 yxaaurearor Ha Bo,Mo]r{Eocrb cyqecrBo-
BaHI{'rI etoft rr4rI]Iz aan'rerHoft aHrencnssocrrr B ctreHTpax r(JracctrqecHlIx qe-
Qeu4.

( Geminorurn flBJrflerc.E Hraccuqec^ofi qe{er.r4or1 c nep,ro4orra 10,15 4natr crlrlMerprlunofi^xpuaofi 6necxa. Ilpra usnreueHrrlr BrrByanruoft serusunbl Zor J'l'od no 4':'\6 ee- cle*rparr,nrrfi KJracc lreH.eerc.a B rrpeAeJrax F7-G3.It.nacc cBerrrMocrr4 Ib-.1\rtnoroqRerHafl rforouerprx ,;; 
-;;;rAbr 

trpoBeAeua
HeAaBHo ltercannoru [4]. Hall6oJree rroJrrrbre cuerirpoc1otrusec6r{e r.ccre*o_
BaHr4rr B otrruqecr{ofi o6racru c Ar,rclepcueft 2,8 A,lni BrrltroJrHerrbr Haoyro f5l.Jly"renue cnopocrr{ [ Gem ,roruporr"u Anuin.oii , e*"", ibf .

l. Ha6nm4enlra

Ha6llo4eHraa ( Geln ,,poBoAI{JrI{cr, c tboroxorrranrHr,r\r oAr.roHacHaArrr,r}r
npeo6paaonareJreM raao6panreulrfl rrrla oHT-lA, y"rroouorrHrrllr Ha cleHTpo_rpase ACII-I1 50" re.necxorr_a HprrMcxoft acrpo{rnrrru"r,oft oo.upruroprir.Anuaparypa tr lreroArzrxa na6rro4euur? no4po6uo"onrcanui 

" IZ, gf . Sl;";
troryqeEo Bocer'rb cneHrporp_a rM-6 Qern c Anctrepcreft 48 Alnn r{ rprr crerirllo_
rpaMMb.I BBeBAbr ( Aur [G 5III]. ,{.anirr,re ua6ruo71euraft ( Gern troMeqeHri Era6r. l.

Jla6.opa,'opnbli\f c,,el{Tpor\I cpaBr.reHr{fl oJry}Hr{rr c,errrp JraMtrr,r c rloJlbr}r r{a-
ToAoI\{ (Nn * }'e). cnex'r'paJr},rroe paaperuerrrrc rrarrr,rx cfleftTporpaMM, rroJry-qeHr.roe no trs}repeHzflN{ [oJryrtrr{purrbr r.rHcrpy}rer]raJrBHbrx upo{laleft nu]fiift
EEOHA B CtrEITTPE CPABHEIII,Ifl, COCTABJI,rIJIO 2,5-3 A. BCE CIEI(TIJ6I I13I{EP.qJItrCb
aa unxpo{oroN{erpe B trp.rrrrbrx rrrrreHcrrBrrocrrrx, paBpa6orauu6u 

" rtp"t*rcnofi
acrpo{lrsuuecnoft o6cepnaropuu.

,qara, EeHaOpb
1973 r.

| 
,,,..,o.,,r,o

Holrep cnerrpo-
IpaMMhI

669
677

678
686
695
696

7LL

712

t9
20
20
21,

OD

25

25

0, 648
0,747
0,748
0,852
0,046
0,047
0, 253

0,254

{6rn30s
tl 00
16 00
1,2 20
10 20
[4 50

[2 35
12 20

\,1'1"

4 ,10
I ,10
L,4"6

{ ,13
1 ,[3
[,54
I ,54

93
B5

85
r00
95
95

87
87

Ta6rnqa t

@a3a seo z
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2. Peay.ntratr,r ra6lrogennii

Otoxgecrnneul'Ie clel(TpaJrbubrx JrI'I-

nufi. ,I[nrubr BoJrH ctrel{TpaJlbrlr,rx .rr-
nufi onpegeJlrlJrllcr, I{SMepeHI'IeM ctrelt-
rporpaMM Ha r(oMtraparope i43A-2 no
OTHOINEHtrIO I{ JIUHI{flM IIEOIIA B CIIEIT-

rpe cpaBlreuua. fina oro]I(AecrllJrelltr.rl
trCIIOJIbBOBaJIT{C}, IJTI{HbI BOJII{ CneH-

rpaJrbHr,rx ltn*ttit ua ra6ruq l\{yp [9] ,

a rar{me ItaraJlor u t[oromerpl4qecl(I4pf
arJrac coJrlreqHoro cneltrpa B o6racru
?'"X7498-12016 A [10, 11]. IIpu orotx-
AecrBJreHuI[ nuuufi [prrllf{rlaJItrcE, Bo

BEI[r\[aHIre Iror€]II{Id&JrrJ noa6yntgenr'ra
coorBercrByloq,ux arolrHblx yponueit,
tro TeI{qI,Ia JIbI IIIO HUB aql,Itr m o T}Io clIre Jr b-
rrbre rrrrrencr{Blrocru ttur.vfr. Bllyrpr{
MyJrr,TurrJleroB, Itpoue Toro, r{3}IeHe-
utr.fl qeHTpaJIr,rIbIx rrrrreuctrBuocrefi ru-
tttrii c t[aaoft corrocraBJl.rlJltrc], c rraMe-

rreHrd.flMtr TeMtreparypbI nos6ynr4elrrar
( Gem, troryqeHuoft ftanyro t51 (pnc. t).

B sau6onee rpyAHblx cJlyqaflx BEr-
qr{cJlfl Jrrrcb eHBUBaJIeHTHbIe mtrpl{Hbr rlrr-
svfr.. Hanpunrep, ilutrtrtfl. Sr II
l, 10914,88 A conuaqaet ro AJItrEe tso.rrllbl

c tuaneft Mg II ?\ 10914,2 A. floren-
qrraJrbl uoulraaqul{ Sr I u Mg I panurt

Sn

J___::J___'__i_
tltt

Iotrt f lot

wr,i
tB

/,0

ry,Ft

r,2

48

q+

tz

t,z

44

488

q,i6

/t 45 lo 0,r ru
Qaaa

5,67 w 7167 Oe. TartZu o6paaolt, upu Prc. 1. Iiprrrue l{3}feuegl{.fl c {aroii I71
P6 (1,10938 A1 u rreMtreparype 5000-6000" K B irr^ro- Bo1opoAnolr. +l'yl',_" "q6 

(1,10C38 A) tt rrt-
,,;r-^^^ r (]am nnrrrr,Er nnrrca/TrrnnprrL t,it 3r If (t10915 A) n Fe I (1,10926 A)c$epe ( Gem 4olmHLI trpl4cyrcrBoBarB
,OOt O6OqX eJIeMeIITOn. O4Uaff O eC;rfU l(prnaa I6fs/761-I rol{aBblBaer I'IBIIeHeIII{e c tbaeort

Ba tro.gBJretrue ]rvlnu tog'i4 L orBer- orrrorre,l'rfi qeHrpaJrb,brx lrnrencr'rnxocreft vHa'

crBerr uo, MarHE.E, ro, rrocr{orrr,r{y no- ;ffiTlf}g;^'"1,;XXHi'E3MeHeHrn 
r(rMre-

reHquaJr soa6yrx4euufl coorBercrBylo-
qero ypoBlrr Mg II paBeII B,B3 ac, r. e.

AoBoJrr.Ho Bblcorr, trBMeuelrr{e aHBr4BaJrerlTuofi rurapr.rrir,r atofi JIrrrII4I{ B TeqeHtrre

trepuoAa AoJrxrlro trpeAcraBJrflrs co6ofi rlJraBr{yrc lipI4Byro c MaItctrMyMoNI npl4
sau6onuueu 6,nccne BBeBAbr.

Ha puc. I 1 uonagauo lrBr[erreHr,re c Sasoft ar{Br{BaJreHTuoft runpranl{ .]rI4-

t1u" 70914 A, uolyueunoft ua r.ra6;nrogenuft. I4alrenerir.lrl raltoBbl, qro nJIaBIIyIo
nptrByro (nax aro, Hanptrrrep, noJryqaerc.s [JI.a JrllHrrrr Fe I I 10925,8 A) upo-
Becrz He yAaercrr. Oguano raxoe rroBeAeuue eroft Jtfrrrrrrr-:rerfio o66.qcrrtrrrr,, ec-
JrLr trptrE.flrr, Bo Brlr4r\{aHl{e, qro troreHqEair noa6yrii4enu.s ypoBH.E 42D nvl.ftmu

Sr II l, 10911r,88 A paBerr l,B0 aa. Ilpra rermeparype ooa6ylltAeHr{fl 5150" K
[5] , coorsercrnyroq,eft Ml{I{rrrryMy 6necxa qe{eugu, 6onrmuucrso uotroB crporl-
qufl HaxoAurcfi B cocror.rtuv- 42D. flpu noapacrarrllu reI\ItreparypDl ItoHbI nepe-
xoA.rrt B cocro.Ellr4n 6onee Bbrconoro noa6yxr4euufl rI lrtrTeHcrrBllocrb JII{IITIII

AoJIlr{Ha traAar},; oAHar(o, Ilplr aroM pacrer o6rqee sucilo rrorroB crpoHqlla B

arrrroc$epe ( Gem, qro AoJr)t{Ho nprtBoAtrrb It pocry trHrelrcr[B]rocrvt trvrrvtfl
?,"1091,4 A, B cyrutre o6a rctpe.rurrx $attropa l{oryr trpl{Becrtr x na6lrogaenoft
rraprtrHe (puc. 1). floarouy ilptr oro)fiAecrBJrer{tru Jrvlntr }" 10914 A upe4nou-
reuue 6r,rno orAarlo sauu Sr II.

Ha puc. 2 u s ra6il. 2 nprne4errll peayJrbrarbl oroinAecrBJlerrl{fl rrrar'rnri B

crrenrpe ( Gem s o6racru )"1"10580-11020 L. B ra6nraqe trpIlIBoA.Erc.rI cre-

t 4"" """""Arrocrrr 
ria plrc. 1 n 5 r'ranenerr,rrr BeJrr.rql.tn Brryrpr{ oAnoro r'1 Toro E{e treplroAa

trofiaSalrLr ABalr{AbI.
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Ayrontue BeruqtrHbr: 1) na6oparopEa.rr AJrr.rHa BoJrFrbr, 2) xu:lauuecrzfi s.nenreu,r,
3) nouep. MyJrrrtrtrJrera, 4) roreuqnan roa6yrxAeHr{rr Er{}HEero ypoBH.rr trepexo-
4a, 5-9) qeETpaJrbrrr,re utrTerlcrrBEocrr ctrenTpaJrbgot" ,rnrrft gna u"ru 5as
B el{uHrrqax qegrpaJrbrroft r,rurescrngocrr JrvB'r4v. si I },10827,09 A. ouu6nu
npr4BoAuMblx auaseErrft fir{re}rctrBEocru. nuwmfr, otrpeAeJreHHLle IIO pas6pocy
I{x Br:IaqeEuft, nolyueuEblx rro paBEbIM crrel(TpaM, cocraBrlEror 70-[5o/0,-

Auarzs radt. 2 u p:,z.c. 2 nprano4zr K cJreAyroquM BbrBoAaM.
1. cue*rp trourorqe,?rn ( Gem n o6nacrn rl,l0b80-11020 A B ocHoBHorr

rrpeAcraBJren Jrrrntr.Er\rtr'iiueftrpanruoro fipeMnu.E u yrJrepo4a. rlpzueu Jruurrr,r
Itper{Hrrfi' trotraAarorrlr4e B ary o5;racrr,, [praua4Jre]nar AeB;rrtr MyJrbrr{rrJreraM,
a N{yJrbrtrtrJrer Si I N:5 z }ryJrbrr,rrrJrer C I }li 1 npe4craueur,r B 4annoft cnert-
rpa,nruoft o6,racrr troiruocrbro.

2. flpu Aocraroq'o xopomeM ctrcxrpaJrBrroM paaperleHlrrd ranoe o6vtmc
Irttttufr. HpeMEtr.E lvlorJro 6rr .EnrlTr,_c.fl. xopomeft 6asofi AJr,rr rrocrpoenun npanoft
pocra. o4naxo trpr4 Ar{ctrepcnn 48 Al.nil, ilo\ra ace ua6rro4aeMbre JrrrHutr Bxo-
I{fir B 6neugrr, cocro.fique, HaH rrpaBr{Jro, ua AByx-rpex rlruuft. Dro xopomo
BtrArro s ra6r. 2, e xoropofi o6r,e4uueHhr Bce lrvFifrI/t, BxoAsqr,re n 6,rengrr.

3. Jlusuu Ti I, nxognqr{e Bo Mtrorue 6reu4rr, tro-BEAril\{oMy, rre BEoc.ET B
ur,rs 6orrmoro BHJraAa, raft HaH ,nfrr;.rrsTir ?"10677,04 A, cno6o4uan or 6ner4
r4 /t,oRoJrbHo ctrJrbHa.fr B lvryJrbrtrtrJrere, r're oco6euro BaMerEa B cner(rpe ( Gem.

4. cpanEegue orgoctrreJrBrrr,rx uETerrcunnocrefr tuwnfr. gr*a pagrzqghrx
rlraa nonaar,rBaer, qro o6rquft BtrA crrer{rpa rrorJrorqeur{fi BBeBAbr n painrre {aanr
ll0IlIIO[a MeE.AerC.fI se oco6euso ctrJrbHo. 3ro cssaauo, tro-8trAtr]r{oMy, c reM, qro
n lqaunoft crrexTpaJlbl{oft o6racrr floqrr{ nce ua6nro4aeMbre il:uqt4v. trMeror Htr}I{-
ure ypoBqu c trptrMepEo oAtrtraKoBbrMrr troreEq[ranauu noa6y]fiAeHu.fr (n upe-
I{cJrax 4-B ee), rr trosrolr,ry uBMeEeErr.fi Tenrueparyprr noa6yxr4ePififr. B reqeEtre
qr,rl{.rra fieper{eErrocrr{ BBe3Abr orpa}narorc.fl trprruepEo oArrHaKoBrrlr o6paaou
rra Bcex Jrr{trn.Ex. Hau6onee xapafirepHoft geraruo cller(rpa ( Gem gtx ncex
r[aa nnnRrorc.rr ABe 6reugr,r y 1,10700 A.

Jftlnun IIe tr ?v 10830 A. Ha6rro4arr, Jrrrrr{ro ueftrpam,uoro reJrrr.fi ,1,10880 Ay 3BeBA no3Arrtrx rEtroB AoBoJrr,Ho rpyArro no roft trpuql1He, rrro B ctrer{Tpax
Drrl,:-3B9qA c noporl{oBoruonoft croporrbr rrprrcyrcrByer cr,rJrbtrafl nungn Si I
x70827,09 A. Itporre roro, prrAoM HaxoA.rrrcrr ABe reJrJiyptrqecnr{e JruHErr rro-
rJrotqeHtrfl l-l2o )"10832,12 A v ?"70834,02 A. f[rr unniocrpaqurr na prac. 3
uorrasarla o6,racrn Jrurlutr reJrufl B cnenrpe coJlueqlroro rpaHera, troJlyqeflEafl
c 6o.rrr,muu cnenTpaJrr,EbrM paaperueilfle]r. ToqnaMpr otrueqesa nznu.s He I
1,10830 A n cnenrpe coilHerrtroro Arrcna.

It corranestrro, trptr Arctrepcur{ 48 Alnnt, ctre*rpaJrbrroe pa'pertre'tre Ha-
mlrx cuer{tporpa}rr{ cocraBJr.EJro, ntrrr }rine orMeqa.Trocr, 2,5-*3 A. IIpu rartoM
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Puc._ 3. Cuemrp coJrEeqroro $axcna r pa&-
one 110830 A (pucvaorr 3arn\rcrBoBalr tr;r
Lt2l)

Pluc. 4. I4aMeucaue J(onrvnir 6.nennr,r v
1,10S30 Ap cucnrpc (_Gem c Saaoii'

p a 3 p errre Hr,rr.I B ce Jrrlrrulr, u 3 o 5p a )ft enllr,r e

Ea puc. 3, cnunaiorc.s B eAuHyro 6;reu-
gy. O4naxo, rocnoJrrny ( Gem rrBJrft-
erc.fr npaBrlrJrbHoft treper{eurrofi 3Be3Aoft ,

or{aSaJIocb BoBMo}fi rrbll{ np o arlaJlr{3upo-
B aTL IISMeIJeIII,Ifl ItO IITV p a I4 3I(BI4BaJIeIIT-
rrofi urpuHbr 6reHAbr c {asoft u cAe-
J.l arTL Irer{oTollEIe oqeHnr{ IIHTeHctrBHocTu
JII,IHI,II,I f eJII,Lfi .

FIa prac. 1r uoxaaauo rral[eHeur{e c
Saaoft l{oHrypa 6,ren4r,r y l,t0830 A
B CneHTpe ( Gern, lr3 noroporo BrrAl{o,
rllro AoBoJrbHo cr4N{Merpr4rrrrbrft r(oEryp
rrurmu Si I 110827 A upu {aae 0,65,
6,nnaxoft H 

^rr4Hr4Myr{y 
6[ecna BBoB,{r,r,

trpuo6peraer clrJrbr{yro acuN[Nrerpuro c
AJrrrlrHoRo"Trr{oBoft cTopoHrJ trpr4 saa ar,
6nhaxrax rt Maxcr{My}ry 6recxa. Jluuun
Hpelrr{r4rr n 6.rreu4e xopoflo BbrAeJrfler-
c.rr, a AJlrzrrrroBoJrHoBa-fi (Ao6aBKaD rlMe-
eT TeIIAeHqI{IO trJIaBIIO I{SMeII'ITL CBOIO
Berrlqr4uy c {aaoft. B ra6r. 1 uprzno-
AtlTCfl 3HaSeHr4fl BeJrrrqr4rr sec z u Aolta
oTlrocr,rTeJILlIoii BJIalItHOcTIr, cOOTBeT-
crByrorque MoMer'rraM Ha6rroAeur4ft qe-
tfeutrqr,r. I{sueueuu.fl ctfaaoft srrrx BeJru-
tII4rI, OnpeAen.fllotrIr4x BHJIaA rtrWF..Ufr.

arrr.roc{epuoii no4r,r n 6nen4y, r4Meror
rreperyJrrrplrrrft xapamrep.

'fanraLr o6paaou, r4aMerreHr{.g HoE-
rypa 6rerr4u c {asol,i cBrrAereJrbcrBy-
ror r{an 5y4ro B troJrrray trprdcyrcrBr{l
B cxenrpe ( Gem JrrrHlrr FIe I 1,10830 A
nepelrennori r,rHTeHcrrBr{ocrra. 3.ro npe4-
troJrolrrelrl4e Tanlric noATBepntAaeTctI
IJer{oropbrr{ cxoAcrBonr nourypon 6reu-
I{IJ c nprrBr,rwt 7 u 2 u.a pmc. lt. Il.pyr-
nan 7 - ETo &rrailorr4arran 6leu4a y
l,t0830 A, ro;riyuenHa-fi rro rrarruM rra-
6rro4enr,rnrr BBeBAbr a Aur, y xoropoft
(uo naueperrrrflrr c Arircrepcr,reit B Lltr,.u,
t3]) afiBI{BaJreHrHas mr4pr{r{a ilunult
re..rrrr.a cocraBrr.rrer 700 aA,. Itpznaa
2 uocrpoeua Har,rrr [o puc. 3 ra upe4-
currlBJrfler co6ofi ctrenrp corHesHoro
tireine,ua B Torr c,rlyqae, ecrr,r 6nr ou 6rrr
ro,r5rqg11 c pasperueiri,rerr 2,6 A.
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Lloauorxurrltl,r fi alIAIlAaraMr,I, . noro-
pr,re Moryr BHocr{Tr, BI{JIaA nl6neu4y,
flBJrrrrorcfl rar()He n n r* Ti I I 

uL "u ' 2u 
l*n,it

1,10828,04A,Ca1?,"10833,47AuNaI I I i \)r,,
l,t083z+,99 A. OArrano iII{HIaIoTi I nyxt-
Ho cpasy ot6pocrarr', TaH I{aft orla
rdMeer nurxulrft ypoBeHb c rloreullr{a-
,rorrr aoa6yx,g""#, 0,B}eevtrprz reMtre- I i\ j il j 1'u

sl+ He+H2o

paryplx eoe6yrl4eur.rn, coorBercrBy- | \ / \ I I

rornr4x (Gem, Aol)rrHaMeH.arE,cBolo | \ I \l I

r.rrrcllc,tr{Buoo1'b B trporl,IuoSaae. Hponre *^1,1 \' \'/ 
lru'ror-o, y)r(e 6r,t.,ro otlteqelto, qro dtlrlt?fl,I ",1 zl I

fiI(rry,rr,rr4lr,terJ\I!St) Bclrel(rpe( lt si, A i I

Gernnoo6uleclu6r,t.apaccMa'rpr4BaeMa, ,nl \ 1\ I I,tttt4.t{-caMagc"ra6a.sBllyJrbrntr,rlere. I \ f \ f I

Jlr,rnut Ca I nror,ra 6lr BHoctrr-E Jrl V V" 1,,'t
lauernr,rft BHJIaA n 6nerI4y, Ho rorAa B

ctrefiTpe sBeBALr AOJrlrtHa ua6lro4atr,ca
Jrrrrrtrt{ Ca I 110B3B,77 A,,rptutaArre}r{a-
nlarrroMy,{ervryrr,rr4tr""ty"r2,'5puro I \ I \ / lou
6onee uureucl4Buarl. O4nano pmc. 2 n
4 ne uonaar.rBaror uranaHoft aaueruoft
rr\rrtnu y )"10839 A. J'6

Jlur'un Harpr{rr pactroJlo}r{eHa Ao-
noJrbuo Aanexo or JII4HI,IIT Si I, u, HpoMe 'u
roro, B cner(Tpe qeSeu4rr ne ua6rro4a- uul
rorcsuaz6oJreecrdJrbHr,renrau(rpaHpac- '"1 r l r t

noft o6nacrpr Jrttrrlttrt aroro aJreMeHTa 0 4J l0 0'J 10

y r : \0745 L. Qosa

Ila pr4c. 5 uoxagano l4Br{erreHr,re Pnc. 5. ltpunne I,I3MetreElI.rI DRBITBaJIeET-

creunarenrrroi,i urrrpw-rbr 6ren4r,r y 'j::T..TT,T :fl,'i{ggiifltt"sn v l'10830 A,

110830 A n reqe'ra* oupro4u. XapaH- frltt5."hi H.',:f,lrfJJl"#"iffi;",T#J-
Tep I,IBA{e}reHrzfi ronrrocrlro noATBepm- cxr,tNrr.r Jrrrur{.rurrr HrO
AaeT paCCylIt/IgHI4.g? OCIIOBaI'IIIbIe IIa paC- Teuur,ruu ripyl1HaMlr orrreqerrbr cpeAHr{e B}raqe-

cxfo'fpellall puc.4. SrtgI,rgarerrrllilfl t[LI- Hffl. ]tpuBitfl Y - uaucrrcrrur 6nccxa g Gcrn o

prnUa 6nen4l{ NIeH.geTCfI B TeqefIIIe IIe- $rurtlrc y (i,o : 5493 A), corraclro [4]

pr{oAa 6olee .ienr B Tpr{ paaa. Jluirun
Hpe.\rllrfl )" 10827 A uau6onec cr{JrT,-
rrafl B 6ren4e, rroaTor[y ee Jrerno BbrAeJrr4Tb,

Tan xax qerrrpaJrbrrr,re r4rrrelrcr{B}rocrr4 ilurrrrfr., BxoArrrqr4x u 6;neu4y, ue-
BeJrr{rirr (L0-1596 or rreupepbrBrroro cnexrpa), }ro}r{Ho nocrytrr4 rb cJreAyro-
ulnnr o6paaonr. Cqzta-s Jrlzrrrrro HpeMur4.rr cr{x{Merplral}Iofi, otrpeAerl4N,I or{Br{BaJrerrr-
IIyIO ITII4pIIIIy ee JIetsolo HpLIJIa I'I SaTe[{, )IABoI4B [oJIyseHHOe B]IarIeHI4e, nOlysl4M
ariBraBa.rrerirrrylo rxllpr.rrry nceii Jrr4rruu. ltpranan LraN{errerrl4fl ennr.rnareuruoft
rrr,rpr{Hrn e roii nrarrrara ilor{aBa}ra Ha pr4c. 5. Ouenrz4no, rrro paaHocrr 0r(Br{BaJIerrr-
rrr,rx nrrlrplrrr 6;rerr4rr tn ilfi]F,vtL.- HpeMlrr{fl 6y4er upe4craBJr.ETE, co6oft B sroM cJIy-
qae anBrtBailerrrrryro utrrplllry JrLrHI,Ir{ reJrr{fl, 6nerr4r,rponannoft FI,O. 3ra paa-
Hocrrr B reqerrrre rrepr{oAa r\rerrflercrr oT 300 lo 1000-1100 aaA (pirc. 5).

Tenepr, [peAlroJro]r{ratr{, rrro u Mr4HI,rL,r}/r{e 6recxa BBeBAT,I Jrr/trarrfr reJrr{.a uMe-
er lryneBylo r4uTerrcrlBrrocrb? a ua6nro4aennoe BEaqeHI4e or(Br.rtsaJreuruoft urrz-
punrr (300 ru A) o6naauo JrrdHr4.sN{ FIrO. Tor4a AJr.rr MancrrMyua 6recna rrMeeM

l,rfi8f : 1000 - 300 : 700 ar,L.

ll.orryueuuoe BrraqeHue axBr{BaJreHTnoii urupranbr Jturrmurelrrrt{ fBJr.Eerc-fl, tro-
BlJAI4r\[OMy7 BepxHI4M I]peAeJIoM? troOItoJILHy II]ITOIICI4BHOCTL tttrttIufr. IfsO
B rror\IeHT, coorBercrByrcrqrzfi NraHcuMyrvry 6;recHa, MorJIa oHaBarbc-fl 6onr,rueft
B cI4Jry I4x Bo3r\ronirroi,i uepelrerr[ocrn.

7 ?IBB. I{pbrMcrroft o6cepnatoprur, r. 53 193



3. O6cyx4errrre peoyJrbraroB

Jluuu.s t0 830 A uefirpa;rbrroro reJrr4.E - eArarrcrBerrua.rr :l:nil\tn coJIIreqrlo-
rocnexrpa(ot 3000 uo 11 000 A), xoropaa Boarrr4xaer roJrrrno n xpouocSepe.
Ecrecrnenno olr{r4Aarb, uro {raauuecxr4e ycJroBr.rfl r'€Jrr{eBrJX o6,racrefi arMoc$ep
rroaAHrzx BReBA, I4r,remx{ux oTy Jrl{rrl4ro B cBor{x cler{Tpax, [oJr]HII6I 6r,rtr 6nuaHu
r( ycJroBr{aNr R corHecHofi xpouocftepe. Bo Bcflr(o}r c,Tlycae, iro a]IaJIorr'IrI c
xpolrocSepofi Co;rnqa B arr{x o6racrsx l{oJr}r{rrbr r{uorb }recro cr4JrbHbre ornJro-
rrerrlr.E or Jror(aJlbrroro repl{oAtr{Har{?rqecfioro paBIIoBecun. B erllx ycJIoBI4t{\
lreracra6rz,ur,ur,rft yponenr, 23,S aror{a reJrr4.rr lrorrier 6r,nr cu,tr,tro rrepel{ace,[eH,
u upeue6peirieHrre oTKJroHeHrrflrlr{ oT TeprroAurrarrl4rlecHoro paB}IoBecl4fl nprl BLI-
ql,rcileHr4ld orFrorrreHr{s He/H upzno1rrr r( rreBepor{THo 6onsruofi ero BeJII{q{4r{e,
panuoft - I05.

l{rn yueta orrHloner'uafi or reprroAr{HaMriqecxoro paBrroBecmn o o6'negu-
HeEHyro Sopnry"rry Eonr,qnraua - Caxa BBoAflrcs napauerpr,I b;. !4n xporlo-
c{epr,r Co.uurla r4x Berr4sr4Hbr npr4BeAerrnr s [13-16].

Ec;nu x aluoctfepe ( Gem $opnrarr,rro rrpldl{eHl4rr, dluaauecHrae ycrotsvfl
crailrrouapnor,l conue.lnoii xpouoc$epbl, ro rra ocHoBaHralt rta6nro;laenIllx Dlt-
RtrrBaJrerrrrrr,rx rxr4pr4rr nu:uwfi. IIe I 1,10 830 A u Il (PG) 1,10 938 A I{ reMrepa-
rypnr noa6ylr{Ae1rr4fl 5 700 "T( (4na rrlaxcrzrryua 6necxa ua [5]) r{oi{{rro troJry1ll4l'E,
rprz6.nr.rrnerurnre oqerrnz DJrer{rporrHor,i reuueparypw ? u = 12 000 oI( r,r o'r-
IIOIIIEHI'I'I

FIe/FI ( 270,6 (no qlrcJry aronroe).

tr4guenerrr.le c $aaofi Dr(BIdBaJlerrrrrofi uupraurr no4opo4uoft lrvilau P(i
1,10 938 A uoHaaarro rra prrc. 1. Braqno, rrro anBtr{BaJreHrrrArr urrzpr.rrra e'rorl
Jrr4:nurrl Aocraraer i{&ncrlM}rrr& npu dlaae 0,85, oueperrtafl r(prrByro 6necxa r1e-

$errgr,r. Paaylreerc.n, Dror' (ranr 4or;rierr 6r,rrr, npoBeperr rra 6ortee o6nrraprtorr
na6rroTlare.nr,HoM lrarepr4raJle, oArraxo B l{e,lror'r orl corJlacyercr{ c ganru,rlrz o(i
arlo.N{aJrbnoNr ycrlJrerrr{I{ BoAopoArrrrx rrzurai.i qe$era4 HeBaAoJrro nepeA I\raHc?i-
r[yrront 6necxa (cnr., rraupuniep, [t7l). B o6q,ur areprax r{aN!eHeur4r{ ar(BtrrBaJleuI]-
rro-il Lrrnprarrut Pti non'roprrc'r'r{pnByTo Aflfl ,qrrnur rerrr.rfl ua puc. it, ecJlr,r orrJJIe,ih-
cfl or cABr4ra uo rpaae.

Xorn exslaBaJreHTrrafl rrrl4pl4ria P6 lrerrsercfl AoBoJIbrro cl4.rrr]ro, ee qerlTpa.irL-
Ira.fl r.Ir{Terrcl4Brrocrr r\rerrflercfr c {aaofi rre3rraqr.rreflr,lro. Sror (rax'r lroxruo o6t,gc-
HI4TL T{Br,reHerrLIeM aftBr,rBa"rrerrrrroft urlrprznbr Jrl4rrtr{r{ Ba crler ee yurldpeHl4n (rre-
paBpe[errrroro paBABoe]rua) ncne4ctRrre BJIITrIIIIaTI rranporyp6y.neriqr.ru 15,771.

Ilauporran, lu4rturr Fe I fu10925,8 .1, aiinranaJrerrrrrafl rrrl4pl,Irra ttoT opoli tax-
?rte BHaarr4TeJlbrlo Merrflercx (puc. 1), noHaar,rnaer I4 oI{JIL}IbIe I,I3rteuelll{fl qeII-
rparrnofi ,rrrrerrcraBrrocrl4, I(ocrr{raroirler,i rrotrrrd rryJreBoro B}raqerrr.rtl B MrrHr4My.ilre
6lecxa ( Gem. Taxoe paBlrrarrr4e B rroBeAerr4r4 crr4x ,lmr.vit n{o?rirro trotrbrrflTr,cfl
odrr.cttwrl, crpatratftrzraquefi zaryuer{r4rr, [peArroJro]r{rrB, qro o6.nacT ra o6paaona-
rrrrfl BoAopo4rroii ruurau 6rlraxu cxopee H reJrl{oBbrN{ o6nactsrr (xpranrre I4.'i.I

u WY\, qer{ K o6,nactnu, $opnrrzpyroqr4rr rrr{rrr4ro Fe Il.1092ii A.
IIa puc. 1 noxaaarra r(prrBarr AJrrr orrrorrrerrr4rr r{eurpaJrr"}lbrx I{rrrerr-

cranrrocrefi nrarrrafi )rieJleBa rr BoAopo/Irrofi .nllnulr. Orlrerl,rlr, qro orrroluer{I{e
In (Fe Ifis26)lIs (Hrorrr), Har( ero BLrAI]o IrB pldc. 1, lroirier crryir{I,Irb Itpl4replreN{
gJr.fl crenrpa.nr,noft nnaccusunaqura (npu Arrcflepcr{r4 - 50 Alnn) r1e{eu4 i,r

uo4o6nnrx rlr{ cBepxrrrrar{Tou.

Bsrnogrr

1. Cuexrp rorJrorqerrr{a qeSer,r4r,L ( Genr B Arrarraaone }"}"10580-71020 L
npeACraBJreH B ocrfoBlrorvr.rrr,rrrr,rflMr.r Si I lr C I. fJpuuel{ Jrrrr{r4u Si I, uouagarc-
qr{e B ary o6nacrr, ilprrHaA.[e]riar AeBrrrrr r{yJrr,rrdrrrrerar{. iVXym,Tuurer:r,r
N5SiluNlCIupe4craBJreubrrroJrr{ocrr,ro.}tporrer,uttrrirorlrxeJreMerl-
ToB, B crrefiTpe c Ar4crrepcueilt 48 Alun na6.'lrollaercrr ranlrie HecrroJrrrno cra6rrs
r'anrufr. Fe I, Ti I r,r Mg I u .nranuq Sr II. O6u1ufi rlr,r4 crrertrpa rrorJrolqeHl{rr B

TeseHrle treprloAa i\{eHfreTC.fl r{aJro.
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2. B cnextpe ( Gem rpllcyrcrByer Jrr4rrrr{.a [orJrotrlerrufl rrefirparruoro
reJrLrE 1"10830 A nepenrennofi uurencuBrrocrr{. Ee annrasareurHa.E mr{prr]ra B

MancnnryMe 6.irecna BBeBAbr He rrpeBbruraer 700 at A.
Anropr,r 6laro4apnu A. A. BoapvyHy, P. E. lepru6epry aa o6cynrqe-

Htre crarr,m r{ noJresHyro Hpr.rrr4r(y, a rarrx{e B. tr4. EyprramoBy Ba troMorqr, B
na6rro4errranx.

Atrpcrrr, 1974 r.
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Ar{AAEl\{Ufl. HAYIT CCCP

],I3BECTI{fI I{PbIi\[CI{Of4 ACTPOqTI,I3I{IIECITOII OBCEPBATOPIII,I

Ton LIII, 1975 r.

O PAAUOUBIyTIEHI4I{ TEIIJIOBLIX UCTOqHUHOB
B TYMAHHOCTflX OMETA I,I B OPI,IOHE

HA BOJIHAX 3,9 u 13,5 ncx,

B. A. Etlranon, A, l'. Krrclnnor, Itr. I. Mouccen,
H. C. Hecrepon, B. trI. rlepur,rmcn, B. E, Itrteirsurnefirep

flpuno4nrca peByJrbrarr,r rrccJreAoBarrrrr pacupeAeJreurlii paqr.roapnocrr{ Itcroq}ru(oli:
M 17, X{ 42trM 43 rra soruax 3,9 r,r 13,5 rrrrr. T{a6.rrrogenlr.E BbrrroJIEeHLr c rroMorr{r,rc PT-22.

I(AO AH CCCP. flonyuenr,r paAr.ror,rao6parrrcnrrx r{croqur{r{oB c yrJroBbIM paBporlcirl{elr
50" r 2',5 coorBercrBeurro. Iilalrepenrr rrJrornocrrr rroror(oB paAl{oIlaJlyqefiu,a rIcrornIIITtoB

M {7, I\,I 42 tr M 43, a raHnte r,rcrorrtrrrra n Oprorte DNCL 1640. O6cyx4arorca AaETILTL) o.

cfieriTpax lr3JlyrlcHrrE ucToqlll4r(oB r{a MIIJTJIIIMCTpoB]nx BoJrEax.

ON THE RADIOEMISSION OFJ TI{E T}IUIII,IAL SOURCES IN NEI]UI,AE
O[,IEGA AND ORION AT THE WAVELENGTHS 3,9 mm AND 13,5 mrn, by V. A. E Ia-
nou, A. G, I(islyakou, L G. Moiseeu, If . ,S. Nesterou, V. I. Chernyshou, V. B. Steinsh-
leuger.- Thc results of the radiobrightness distribution invcstigations oI tlie sources l'I 17,

M 42 arrd X,I 43, madc rvith the aid of the 22-metq radio telescope of the Climean Astro-
physical Observatory at the wavelengths 3,9 mm antl 13,5 rnm are presented. Radiomaps
of the sources with the angular rcsolution 50" and2',5respectivcly are obtainod. Itadio-
emission llux densities of M 17, M 42, 1\,I 1r3 antl that of source in Orion DNCL 16110 havc

been measured. The spectra of the sources at thc millimeter lvavelengths arc discttsscd.

Ty,rrauuocru B OpuoHe lr Oltera B r{acrorrtrIee Bpe}rfl trIrrelrc}IBlio rrccJreAy-
roTc.fl paSJrr{sHbrMr,r cpeAcTBa[rl{ acTpo(I]r{3I,IHr.r. Snaqr.rre;rr]Irr,re cHoflJlgrlrl-fl rII)IilI,I
I{ rasa B STUX pafiOEaX, HailUSEe 6OrrrnOrO ri0Jrr.rsecrBa r{or{Ae}rcaqlrfi reulec'r-
Ba, cJry,Itaqux r,rcroqr{ur(ar{rr cr,rJrBrroro urrdlpartpacrroro [r paAEo14SJIyqerlT{tr,

troSBOJrflIOT trpeAl0JraIaTb, qTO 31'tr O6.[arcrr,1. la;nanrurtr,r llaxoA.'ITc.fl B cTa/(IrI,I

6ypnofi eBormqnl{.
Ocuarqeuue paAr{oreJlecHoua P'1'-22 I{pr,tlrcnoft acrpotfua}Iqecltot o6cep'

Baropuu AH CCCP MaBepoM I{a BoJrIry 73,tt atn cytr{ecrBeHllo iloBLIC['rIo syB-
cTBtITeJrr,[ocTb TeJlecHorra, qTo oTnpErBaeT rroBr,re BoSrroir{}IocTw wtl rrccJrcilo-
Balrrr-fl trpo1r'.slr{eHrlErx raJrar(Tr{rrecHrrx o6rertron c yrJloBr,rM paSpemerllreMr 2"5.
Vcuerusr,rfi onbrr I{ctroJrbgoBaHlr-fl P'I-22 ua }, ,: 3,9 ;vtat [tl uorraea;l, qro IIa
EToft BoJrrrc yrJroBoe paBperueHrre paAr{oreJrecHotra cocraBJr.rrer or{oJIo 50".
B cssen co cr{aaarrHbru 6buru rrpeAnpl4rrrrn rta6;nrogelrld.E ryrraHllocrefi il[ 77 ,
M 42 u NI 43 na Borrlrax 3,9 u 13,5 utt.

Ha no;nue L3,5 ttn rryMoBa.s rer\rreparyp.l rrpuerflullta c r{BaIrroBIJM ntlpa-
Marr.rlrrrlbl\r yctrJrtrTeJreM rra BxoAe cocraB.ir.s.,Ta {60" I(, qro [oSBorrIJIo poaJI]I.

BoBarb $lyxryaquoHuyrc alyBcrBtrreirlHocrt. Lf :0,01r" I( [pll fiocrotrlllloii
BpeMerrr,r ^c == 1, cen u rroiloce [potrycr{aEr{fl rracror ycrrJIIrreJLrI 25 }l1lat4, If a l" =
: 3,9 JwJtt vcrtorrbaoBaJrc.E paAr{oMerp, on[carrut,tfi B [2]. Ilro uynctrrlrc.[],-
HOCrb CocraBJrflJra 0,5" K nprr T : I cerc.

H a6nro4enu.E Bar{ JlroqaJrtrcb B tro cJre11oB areJrb]ror{ cn aHrr po B aHrII{ rrcroqllrl-
ItoB Ar{arpaMMofi [atrpaBJrel{Hocrrr alrrerrrrbr rro c]tJloHel{lrro c ttraforr rro nl.)r{-
Moilry Bocxolr{Aerrrrrc A,a: 4" ua l, : 73,5 mu u Aa .- 3t na fo : 3,9 il,.tt. .1.)c-
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Pnc. 1. I{eurpalr,uoe ci}trcgtre NI 42, ycpegnotr[os [c 10 s:tut'Iosu 11a l, :3,9;rl'u
Ha 1pa$rne I{l)y)fiEaME 06oai{aqeubl peByJIr,IaTbI y neEllellflfi, HpecTuI{aMI{ 

- 
peByJIbTaTLI CrJIilxtI'IBa-

rr{cTparIEfl Br,IxoArIbrx cIIrrlaJroB paArror{erpoB rrpoIIsBoArIJIacb B IIu{poBoNr
suge [3] rr Ha Irrrliryr{er( npu6ope SIIII-09 trprr r : 4 cen (na }, : 73,5 nn) u
r :32 cere (Ha l, : 3,9 .m,u,). flpu Aarrblrefimefi o6pa6orne pegyrlbraroB I{a-
6ruogenufi na l, : 3,9 nn [puxo4rrJrocr, trprr6erarr, n ycpeAlreHlrlo [ecnoJlbr(r4x
cHauoB. OnoHsareJrr,HarI rlx o6pa6orxa trpoIrBBoALrJracb c rIoN{oqlro 3BX'l
<Haupra-ft>. Ilocne cyl{Mr{poBar{r{fi cr{auoB KprrBafl crJra}I{r{BaJlacb tryreM BbI-
qtrcJreHu.fl (cnorrt,sflIqefo cpeAHero). flpr.rMep o6pa6otnu qeHrpaJrbrroro oeqe-
uran (1, - 3,9 il,il,) rylilaunocrlr 1\{ 42 rpunegeH rla pr4c. 1. Vcpe4ueIrHLIe cxa-
r{Lr I4crloJrt SoB&,lrlrcrr AilfI nocrpoe}Ir{.fl paAr{oI,ISo6pailieI{rtft racrotrnunon.
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vIrL1973
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'llJro'rrlocrb
rloTofta, eE +

Br{

1100 r 300

230 t 1r0

40tt5**

llpr{Me.rarrtrs,
CCbIJIH A

2,5Yr1
4xr,

2

2,6n3
2,0u[,

2,5

240( l-r00,-50)l
.370 +,10 |-l

M43

Mt7

DNCL N! 1640

t3,l-.r III.{974 r. 2,5x 3

1 ,151
.3 .871

JII

XII.t97t r.
X.1972 r.

IX,1973 r.

VI.t973 r.
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tro E (ro.ilrocrt't0',5)
I{ouLloseurtr Ire'pa3-.
peueErn

[15] Pa3]rcpr,r uoMflo-
rretr tro 6 (+0"3)
Pacltcpn r{oMlroHerrr
ffoE

* 1 eg.: 10-26 amlia'?q,
.* PaBMep rrcrorrHr{Ha rrplrHsr rIo Ear{Hr,rM uBMepefiuit ga )' :3,9 *m.

;r,9 I vIIL1973 r. L,5 n 2
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Puc. 2. Pallnor.llo6palrtenr.re ryrraElrocrll r Opnoue Ha 1" : 13,5 nn, floflyrreEHoo
26.III 1974 L

IIa plrc. 2 upnne4eno paAr{or,raodpaireuue ry}rar{rrocrefr NI 42 r.r lVI 43, no-
ilyqeHHoe rra BoJrIre 73,5 nn. FIa sonHe 3,9,nn rIsJIyqeHrIe M 1r3 ue Br{AeJrerro.
FIa prrc. :l ilpeAcraBJlero pa,rplouao6palnellrle ryrIaIIlIocrI,I M 17 ua BoJrr{c
13,5,\|il,. itr7{rarrr{rllrr,rft r'rrlTepBaJI r! Ho[Iepax rISoTepr{ cooTBoTCTByer artre}rnofi reu-
rreparype, r{crlpaBJrellHoft 3a IrolJroIqeIII,Ie B aTNlocd)epe, 7a : 0,19o K 4ra
Nl 77 u0,22" I{ 4.rn M lr2uM 1r3. I{aH BI,IAIIo I,IB prlc. 3, Ira arofi Itapre yBepe}r-
Iro Br,lAeJIffrOTCfl /IRe rt0NrnouellTr,r r'rcToqHr.rHa. To lite rloirtllo clt&3&Tb r,r no raao6-
palr{errrrro UellrpaJlblrovi qactlt M 17, trorytlelllrol\{y na }, : 3,9 nnt. ,(,ra cpan-
rrerrr{fl Ira prlrc. 1r upusoAstcfl cerrefltrfl no o6.nacrgNr r{artcr{rraJrr,uofi apnocru,
nafigenrrr,ru r,r3 napr X{ 17 (oto ceqeHl{e rronaaaFlo rurrlreii ABsapuc.3). Izia
p:l c. 4 Br.r4rro, qro I{ox{[oITeErLI ryNIaHHocrI{ M 17 nyuure paapelxeurr na }, :
.= 3,9 ll,Lit't,j II 31'LI IaIIHLIO ItOmIIo I{CIIOJtbsoBaTb AJIfi OI{€HI{II pa3r{epoB ItoMtIO-
IIEHT,

florv.rclrrrbr0 paAl,ronaprr,I TyrraHHocreri I,lcrloJIF,BoBaJr?Icr, BareM AJIrr Br]I-
rrr.rcJIeHr4-s rrHTerpaJrbrloro noToKa r{cToqII?IItoB paAI4()trSJIyqeuraq. rloroIt BI)r-
.]'I.CJI'IIICfl I,I3 COOTIIOIUEI{IIfl

s- (t)u #,[ rad,a,
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-'/6 " 0,1

/Bh /BEl/0s ,fls

Pnc, 3. l)a71r,rorr:ro6palr{oflrIo ryrrarr]r(]cr;I
28.lll 1974 t:.

r/0!, J?s lBh /7^20s
a / /3101 l

Orrrera (NI 17) ta l,: 13,5 .rr";,r, rrorryqeHrroe

@
0 

0,,

tAe 7a - Ter\rneparvpa aItreIIIIt,r c yrrerotrI iloi'.lroqelJHfl B arrToc{epe, /c -nocTorrrlrlafi Eo;rsrllraul, 13 - ItoDd)tbl,u.{r,reHT , yqI,ITTnBaloqr.rfi pacce.rlur4e irlr-
rer{rrbr, r,r S)r{ - r€Jr€crlr,rii vloJr r,Icroallurna. l4ilrerpa.[ B {opiuv.ne (1) orruuc-
Jrn:lofl rpaqbtryecr{r.rrf ]rerollorr. ltalra6poorta urIITe]IIrLr nporIBIloAId.IIacb no IrB-
.[yseHulo rlJIairer. A'rrrocdlepnoe no]'JToIqeHlIe Ha fu .. 3,9 ,M]1, l'I1[eptrJrocb Bo

Bpelrrr Ila6iliolielll,Ifi, a Ira l, -. 13,5 Jttt, pacc.ulTlr'hlBaJlocr, lio /{altirl,I}]i [4] .

Peaynr,rarr,r Br,rtrlrcJrer'rr{fi [o +opMyfle ({), a rA]t?rte l[alrl{rre rra6JlloAeHufr
ryl{aIruocrl,r DNCI, 1640 s Opuone 1 upr,rlo4atcrr B ra6.rIlIL(e. 11;notrrocrE, rroro-
rta paAr4or{BJryrreHrr'I iloc.[eArrero o6renra oIIpeAeJIrIJracr, R npeAIIoJIo)r{eIII{rI,
rITo pagMepln ero IIa l, .- 13,5 Nl';, o\ufl.arioilli c l{Br{epelrHtlr{r{ Ira },': 3,9 tt;tt.
Cnanraponalu{e aroro o6r,erra nporrsBoArrJlocr; roJILIto rro 6 [pII tfurtcirponau-
rroM slraqeHrrr{ drsro : 5h31m09s.

IIepefi4ervr rerrellb n o6cylrr[errr{]o noJrytle}IIIr,rx AaIIlIr,Lx. OclroBHbre oco-
6eunocrr,r rpeAcraBJIeIIlIrIx Ha p'fic. 2-3 paAl4oi.rso6pall{elll{ft Tyr{al{Irocrefi
R o6x{eM coorBercrByror orrrerraBrtrnr{cfl rrellaBHo [5-7]. SnaseII[fl trJrorl{oc-

r O6'lonr ,lVr 1640 B r{artlJroro rc}rHlitx tyuarlrloc'rcii E. .lltruAq,a.
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Puc. 4. Paapeai,r ryrrannocrr,r Ouera no ;rrri,ulrr A-E (puc. 3) Ea BoJrEax 73,5 at,n.tt 3,9 .,tr,at,

Tu troToHa pil/{[ou3ryqetrmrr AJrrr M 17 ria o6eux AJrrrHax Bo.rrE xopolro corJra-
'cyIOTC.fI C Aarrrrr{Nrrr Ha6rroAeHuft [5,8,9] . Or.nusue r.rarrrr4x peayJrbraroB rra
1, : 1,35 clL or Aarrrrbrx [6, 10] r\ro]Hrro, BepoflTHo, o6r,scrrrrrr, pa3Jrr4rrr[ervr B

paSMepax IdcToqrrulta, IIpr{HflTLrx I{Jrtr olpeAeJreHIIfl rrJroT}rocTE ero rroToI{a
[101. ,(.rra NI 42 cornacrre c Apyrr4lvrrd ]ra6JrroAareJrbHbr[rr{ Aa}rrrr,rMr{ [5,7] morx-
EO CqrITaTb HerrJIoxLIM Ha o6eux AJIT4HaX BOJrI{, eCJII/t ySeCTb, qTO Ha }, : 7,35 Cn
BoaMolrrelr cyu{ecrBerrrrrrft nnra4 rrtrHvrkt BoAflHoro napa (.- 100 eA. rroror{a)
[11]. 3na.re]rrde rrJrorrrocrr4 rrororra paAr,ronaryqeur.rr OprroH A ua l, :3,2 nu,
trprrBeAelrHoe u [12l r{ paBrroe 585 + 200 eE., cyu,ecrBer.rHo Brrr4eJr.sercfl trl
o6qero pa4a. OcuoBrraJr Macca AaHHr,rx ua6nro4euzfi M 17 w M 42 yxaabrBaer
na c.rra6oe y6r,rnanue rrJrorHocrr{ trororta paAuouaryqe:ulrfi c yuenr,rueuueu },.
Cpanuenr,re E.rrorrrocrr,r rroror{a paArrotrBJryqerrlr.E M 43 na ],: 1,35 cil c Eatt-
r{b{Mtr Ha fu -,- {,95 cil, l13l u 8,2 u,tw [5] uonaer,rnaer, qro B aroM r{r{repBaJre
AJITTII BOJITI OIra, BepOfITHO, trOCTOfiHlIa,

Ilau6oruuratli ranrepec npeAcraBJrrrror Aarrlrbre na6rro4euuft r.rcrosuuHa n
Opuoue, orolr(AecrBrreHrroro ll4, 15) c o6renror,r DNCL Ni 1640. tr4cuomeya
npl,rBoAr,rMrrre n ta6ruqe AaHHbre o cyrrl{aprroft unor:uocu{ troroxa paAr{ousJry-
tIeHIIff DTOIO UCTOrIHtrIta, IIOII{HO [OItaSaTb, qTO OHtr{ XOpOItrO COTJIaCyIOTC_fl CO

clreltrpoM a6co"rrrorno qeprroro reJra, uMeroq,ero reMtreparypy 4-6' K. Orrre-
TI4M; qTO CTOJIT, IIIISHI4O TeN{IIepaTypbI BeIqeCTBa B I{0}I{SB0BAIIOM npOCTpaIICTBe
na6nroganlrcl; ilolta roJrt,r(o ilo [au]rr,r1\{ o }roHoxporfarrrErecnoM ualyuenzu Ia-
.JIAHTI{I{II.

Au:ropr,r rprrar{arerrr,nrr I4. ,(.. CrpeuHe, B. I-I. Boponony r.r A. i,I. I-Iay-
IroBy, yqacrBoBaBmr{r\r B tra6rroAeutrrflx, a rar(Eie lI. lL Bur'renno, trlL B. Itya-
fleqoBy, E. M. Eprorrenofi, E. C. I{opceucnofi Ba ux ronrorqb rrarr n ua6nro-
AeHu.rrx, Tart u n o6pa6orre noJryqeuHbrx AaHH6rx.
Anperr, 1974 r.
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AHAIIEM!Tfl HAYH CCCP

I{3BECT l.{fl }TPbIIVICI{OIT ACTPOOI,I3I{IIECI{O]T OBCEPBATOPIIII

Tou LIII, 1975 r.

oTTPiJAEJTEHX{E
OTIIOCI4TE.III,HOIO OBI{JIUfl IEJIItfl I,t [tI4CfiOPOE.\

B [,,\3OB6IX TYMAH}IOCTflX

B. II. llpourari

flpe4.raraercn rioroA orlpcAcretrutfi o6l,tJttrfl ftr'rcJropoAtl ro ria6;rro4aerronry riorr.rqecrRy
rrofion O II It O III. Ilptrncgeur,r rpadrr'rtrrr, yAo6rrblc AJrfl oupelleJrcrrurr orrrorr.rcrrili,i I'Ie/I.I
rr O/H rro ua6.rrrogaurrur orrrorrrorr.rflu 1 (4ti8tl)/1 (LIo), l(4471)ll (HB) rr I (3727)lI (HO),
,1 (Nr 1- Nr)/ 1 (IIp) coorBercrBerruo.

DETERI\,IINATION OF HELIUM AND OXYGIIN ABT]NDANCES IN GASEOUS
r'iIjBULAE, by l/. I. Pronik.- On thc basis of observing nurnbcrs of O II and O III iones
the method o{ determination oI oxygon abundancc is proposed. The graphs for FIc/H anil
O/H abundances tlotcrmination rvitli using the obser.vcd reiationes / (z1686)/I (Hp),
I (4471)lI (Hp) and I (3727)lI (lI0), 1(N1+ Nr)/1(IJB) arc calriccl.

Ocnonuas rpyAuocrb onpeAeJreHrl n ol:arilfl.riro6oro DJrcMcrrra Bar{Jrroqaercrr
B TOM, qro .[O Ha6rloAaeMotry ltoJrl{qecrBy aro}roB B oAHoM rrJtr{ ABy,{ cocrofl-
III{flX I,{OHI{3AI{I,II{ HEOSXOAI,INIO OqEHTITI, I]OIIIIOE ITOJII,IqECTBO A'IONIOB AAIIIIOIO
SJrer{e}ITa. Peay.nr,rat oqe}Ib crlJib}Io SaBr,rcr,IT or roro, r{aIir,rnr rreroAor\r oqerrtr-
Baerc.rl ItoJrr{qecrBo [IerIa6JIIoAaeN{brx arorloB. Taii, /IJrr{ oEpeAeJrer]rrfl nortrse-
crlla AToMoB Itl4cJropoAa, IraxoAfltr{r,Ixcfl B cocTo.aurrflr 03r-, Oa+ lr 6o;nee sr,rco-
ltllx cTaAl'rfl,t I'IoIIrIsaq[lI, B IracTo.sqee BpeIIfI CyU{ecrByeT TpI,I clloco6a. Bce
OIIU OCIIOBaLIbI lla paBIIl,L\ trpeAnOJIOiIteHI{r{x I,I Atl}OT Cyx{eCTBelIiIo pa3.ILIIIII6IC
pcsyJrbrarbr [1]. IIr,rrrie npeAJraraercfl rroBbrfi [{eroA oilpeAeJrerrurr o6unlrn
t'eJrr'Ifi t4 I{r{c.ltopo/[a, B ocrroEy rtoroporo rroJroir{erro yrBeprriAe}rr,re, qro $vrlrt-lu{fl pacfipeAeJrc}ufi aro}IoB tro cocrorrrrr.rfl}r r4oHrr3ar{rrir c /IocrarorrHofi Toar-
iIOCTLIO OupeACJIt{eTC,I ItOJII4qeCTBOT{ aTO}IoB B AByI COCTOflIIr,rflx rrOrrl,rBaltrrrtl.
(Jcrronaur,reu /{Jtfl Taltoro yrBep}ri4errr{fi iloc.rryiiir,r,rII,r ,feoperr,rLrco6rre pacqerlr
lrorrrrsal\r11r{ r€r3& [rs-r,rsJryqeI{ueN,r. llpr.rne4erir;r rllad)]rnr,r, yAo6Hr,re 4ro or-
I)eAeJrerrflrr o6utttst reJrrrfl tt rir{cJropoAa.

1. Onpe,qenerrlrc orrlocrrreJlr,rroflo odlrrrr,rg rgJrr,rr{

I4s ncex xLIilIusecI{I,Ix DJTeNIeI{ToIl, Dr{r4ccrrorrirbr0 Jrr,rrrrrr4 }toroo}rrx rrpr{cyr-
crByror B clenrpax tasoBEr,{ ryMaHHOCTefi, nalr6o.;rec yBeperr}ro onpeAeJrflercfl
o6u.lrrle aroNroB leJrr4fl (uo ornoruerrlrro n rrrrcJry arorroB no4opo4a). O6rncuq-
eTCfl ETO TeM' qTo I{3 Tpex BoBl[O]I{IIbIx coCroqnr,Ili IIoI.II,rBar{Irlr ABa CoCTorIHr.rfl,
R I{OTOPLIX IIAXOAI,ITCfI IIOAABJIflIOqEE 6ONTUUUCTBO ATOIIOB IEJII,Ifl, }IE[OCPEA-
crBerrEo ua6.nro4arorcrr. HoJursecrBo rroFroB IIe"* onpe4eJlflercr{ no pe(or;6;-
HAqIIOHIIL,INI JII,lHtrIflT{ IIC II, A I{OJII,IqECTBO IIOIIOB HET - NO ;rEUr,r,gIr IIE I.
IzI torlno B o6r,enrax c oqeHl IrrIBI{ofi r{or{rraaqr,reit Bai\rerrra.E Aor.q aro1roB re-
JIIrfi MolHer HaxoAHTbcfi B l{efiTpaJlbr{or{ coCTofrrlr.Irr, r{oropoe trB-Ba orcyrcrBtlfl
1tll{enruanrrx rrexaHr4aMon aoa6yx4eHu.rr BepxHux ypoeueft ne ua6rrc4aerca.
oqeuutr, (oJu.rqecrBo HefiTparbHr,Ix aroMoB feJILrfl r{o}r(Ho rorbno nyreM pac-
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qera rrolrr{3aqr{r4 r,r cpaBr.rer{r,rfr Br,rqr,{creHHolo ornolfiel{lls lle*+/IIe-r. c tra6nro-

laelrlit{. Cpanur.rnarr, }ro}riHo ra(}r{e BIiEI4cJIeIIIIr,re I't IIa6JIIol(aeN'IIJte orrlorrerll'Irl
r,rrrrellcr,rBllocrefi Ir,IHuft I (468{i)lI (IJ6) u I (4471)lI ([Is), uocrtorlbriv )'I'I4 or-
HOITIeIIU.fl CJIa6O 3aBI,ICflr Or 3J]e](TpOIrHOfi rerrnepal'ypsr.

Pacqerl,r rrorrrdaal{Lrrr, Brnrroilrrer]Hr,re pal{ee [2], uonasaJll{, qlto rpl,I oAI,tJIa-

r{oBoM orlrolrer{r.rl.r He++/IIe+ AoJrfl IIefiTpaJIrlILtx aroN{oB re.rII,In raliilic o^I'I-
IIar{oBa Id npattTl,rqe0l{Ir I{e SaIlIrCr{T Ir}I oT (lI,ranue0Hux yClowrfi B IaBeT IlI4 oT

lapaN{eTpoB r4o}rr,r3yl0rqelo usily.Iellurl DTo O6C'r0;trelr,crBo IIoBiloJIrIer oilpe-

A"r'rrru ooroo" o|wltue aror\roB reJrlr.rr rlo ua6Jrlo/.\aer{birl orIIotIIeItI{rIN'I 1 (1rtr86)i

/1 (I{fl) n I (4471)lI (I'IB) nprl nro5ofi crerenrr r{orrr{Bal\Ir}I I'e,rrrlfl. IIa puc. I

Puc. l. Ceueiictno Itpl.IBLrx paR-
nolo o6lr,run IIe/Il : cottst gnx
oilpeAeJreHr{rl Ile/H uo rra6nro-
AaeMbIr{ oruorrreltufl}r .nltllLtii
I(1+688)/I (IIr) u I (447r)lr Qla)
ToqfiaMtr lralrcccHbl pcllyrbrarbl pac-
treroB trollrr3allrl,r rerlrg tr"rltr ltuyx o6u-
ruii: He/H:0,19 u 0,54

rra rrJrocnocru 1g (I (4686)lI (IJ13)) u 1g Q (4471)/1 (II0)) IrnlIeccrILI rolIL{Ba-
rIr4oHHLte Hpr,rBbre (unr,r rrpunr,re panrroro o6utms IIe/H : collsl), uoItttBLIBaIo-
u1r,le cB.frSb Me?rrl(y orrrorrreHr,rflr{r,r Jrrrrrr{ial upr,r paanor I,IoIrI4saqI,II{ re.tr,rx. Toq-
KaMrr }rarrecelrbr pesy.rrrrTarr{ pacqeroB r{o1rr.r3ar1r4r4 reJrI,Ifl ItJLfl I{ByX O6ti.rtttfi:
He/H : 0,19 u 0,54 121. Itait Ia c.reAyer oil{I,tlla?b, rpr oqeub slrconofi I'Io}I}I-
BaIUrr,r o6u;nue reJIH-g onpc/(eJrlercrr B ocrroBrror\{ I,r}ITe}IcI4B}IocrbIo rlrrrr.rr.t ILe II
l,1r6BG A, upra cpeArrefi r,r ru.raitofi rloru,raar{ilrr - r,rIITeIIcIlBHocrbTo nr,rtrr,rlr [Ie I
)"4tr77 A.

B cre4yroqerl paB/Iere rpeAupr,rrrara ]rorrr,rrr{a rrocrpol{rb attitirolltq}Ibtfi
rpatfr,rrt IIJrfl ofipe[eJrerrr,rfl o6tutut arolroB rtrdcJlopo/]a rro lIa6JIIoAae]\{Lr[r orllo-
Ixerrr.rrrr{ I 13727111 (l'Ip) u 1 [N1 + llr]/1 (IIB).

2. Onpe4eneHr{e orlroclrreJlb}toro o6I,uIIIg Hn'ICJIopoAa

ll or;nnsr,Ie or Jrtrrrtlft reJII4-fl, r,Irrrerlcr,rBrrocrr{ I{oropltx tro orlroluerlfirc It II 6

BaBr'Icr{r roJILIto or o6I,IJIU.8 l,IaJryqarctr{I{x arorloR, orHorrrelrpl.rl I (3727 l)ll (IIF)
u 1 (N, + Nr)/I (H0) BaBr{crrr rai{}rre or orrenrponnoii reuneparypr,I t'aaa,
a npr{ 6o,nr,uuax rlJlorlrocr.ax (n" },- l}n) - 14 or Drel(rpollHofi urottroctlt
(geaxrunaqrafl BoB6yiliAeIIHoro ypoBIIrI aJIeHrpoIrIIlIr{I,I yAapaN{ra)' lloarouy,
.rro6i,r Ea6ilroAaeMr,re orrlorreHun I (3727)lI (Flfr) u ,1 (Nt -F Nr)i1 (HB) cry-
)r{I{Jrr4 r4HAr,rr(aTopaL,II{ TOJTE,KO nOJTUSeCTRa' lra,ryUaroull{x LIoHoB, OHI{ ,I{OJr}I{}Iri
6rrr:r, racnpaBJreHri Ba yAapLI BToporo poAa (Arfl aroro HylIiHo BIIarb n,") u npu'
Be4eHrrr It ognofi r{ rofi }I{e rer{[epiirype.

Ecnlr 6r,r Bce rlepexoAbr c Boa6y)ilAeHnolo Ha ocIIoBHoft yponeur, [pol{cxo-
JItrJII{ cilo}ITaHHo c I4BJIyqeI{I,IeN{ rtBaHTa B SanpetqeHrrofi JILII{I4I{, To LIHTeTICI,IB-
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Eocr6 Tar{ofi JIuHI{II 6una 6r,r n & pas 6olrme ua6nmgaertoft:

8.b4.10-G 4, +.t,,
a2!'tz 't^_

Azr

:L'ae AzL - BeposrHocrr ctrolrrauuoro nepero4a rr 8,54 ' 10-t -*t /ze - Bepo.Er-
azl 

"rrocrb nepexo/Ia BHr{B troA AeficrBlreM yAapa. flouparourrr,rft xoa{Suquenr ./r, Ea

rtor.oprrft i;re4yer yMr{o}Hr{r6 Ha6rroAaeMylo u}IreHcI,IBHocrt, Banpelqeul{ofi JIrI-

IInr{, BaBuCIIT IJIaBHLIM O6paBOM OT ne. {uCnennrre sHaqeHIIfl er6 uplt 7, :
: 10a'K. [pI{B€/[eIIIil s ra6n. 1. TeuuepaTypHafl saBl{cl{Mocrb orHolrreHl4ft

[ (?)727)lI (Hu) u 1(N, * Nr)/1 (H0) Bsnra r{B [3] u npuneAella B ta6.r. 2.

Ta6;ruqa t
Sua.reHus xoarlrrlruqueura /c, y'nrrr,rrarctrrero Aear{TrrBaqlrc
noa6yxnenHorb'yponHa aneKTpoHIrtIMrI y[apaMII (f e : lo4\

.103

2.103
.5. 103

1.04

2.104
5 .{04

L,l5
4.,25

t ,65
2 ,30

80

{,0
1,0
1,0
1,0
1,0
1,05

,1 
,,1,0

4r,
1",54

2r0
2,8
5,4

Ta6lnqa 2

'r'eilueparypHafl BaBlrcrruocrb I(xfl orRorueunfi f G727)lf (Hg) rr -f(Nr*Nr)/f (IIB)

T u'70-t

I

8
I

10

TL

12

t3

0,25
0,44
9,67
,1

,1,25

,1 
,9

4"0
zl ,o
5,8
6,4
7,9
9,1

2,8
o'4
3,7
,D

4,8
5,3
5,8

0,'143
0,35
0,63
1

r,41t
,n
L'D

L4
15

{6
1l

1B

19

20

Ilpe4naraerlblft MeroA onpe/IeJIeII[fl o6ililufl ItI{cJIopoA:l ocHoBaII Ha trpeA-

IroJrouteHl{r4, qro rrorpaBJreuur,re ynaBaIlHbrM crloco6oN{ Ha6[IoAaer{bl€ orHortr€-
yvrrr J1;urtrtfr. ItucnopoAa fi FIB o,{uo3llasuo onpeAeJrflIoT IIoHI'IsaquIo HI'IcJIopoAa,

a cJIeAoBaToJILHO, trI OTIIOCI{TeJILHOe HofltrqecTBo aToMoB, IIaxoA.aqllxcfi B Apy-
rr{x craArrflx trorrr,raarlr{I{, I(poMe O+ u O++. Ilplr tanont ilpeAnoJro)I{elltrtr I'roIIu-'

BaqtroHrrLre r{pr,rnlle (onu me fipI{BLIe paBlIoro o6ntutr O/H : const), trocr-
poeHHbre oT[eJIbI{O AJLfi lta)fiAolo o6bel{Ta, eCJII{ AaHHLIe Ha6.r-IIO,{eHI'Ifi 3TO tro-

BBoJrflror, AoiIlr{IIbI r{NIerE, oAtrHaHoBbIfi BIIA Ira IIJIocHocrI'I f (3737)lI (Ht3)

ri / (N, * Nr)/1 (I-I 0), r{o }I3-Ba pa3Jrrqu.E B xrlr{rlqecltor{ cocraBe r{o-
ryr 6r,rri no-pa'auorrty cMeqeIILI BAoJtE, Jr\l:ana.il paBIIoft I4oHEBaIItrII, o6paayrcqefi
c ocbro a6cqracc yloJl 45". Ha puc. 2 upune4eubl Ha6nrc^aeMble uolruaaqtronnble
r{pgBr,re Anfl qellrpaJlr,floft qaCTE TyMaI{HOCTI{ Oplroua, IIJIatreTapHbIx TyMaH-

nocreft IC 418 r NGC 2392 u reoperldqecxafl Hpl{nafl, rocrpoeHlIa.fl rlo pe-

201+

{05Ifi
2.10b I sS

5.105 I AS

loc I tzo
2,106 | :ro
5.106 I sso

,re lr{ent1 IrNr+N, n,
e

lr1,ltZl1 f,Nr+N,

r(3127)
lCof ?r. 10-r

r(3727)
II IID)

I(N1+Nz)
I(HB)
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pl,rc.2, I{a66ogaellne B Da3Hrrtx ry}raurrocrrrx r.{ Btrqlrcilennafl AJrr{ ra3a c o6I'IJII{el\r I{I'ICJIo-

p"li,i oln':,,ei.10-' ;d;i;l;,u"ri, .,n,*4y I (3127)lI (HB) ir l (Nr -l- Nz)/1 (HB) (Hpuu'tc

palrrroro o6unns r{llcJlopoAa O/I-I : const) '

T{:lrir0urlbte.rI[rIUt,I - 
Jfirlfifi paBHOii I{OEII3alllII{, BBepxy trpUBeIeIIa nOJlHafI HpI4Bag' IIOJIyqeHllaU lyTCIl

cilrcrqerrrrfi (srtoJll Jll4trtli'l paBI{O}-t lIolILI3aqI,IlI) BCeK OTpe3HOB HpIIB6IX [o IIaHJIyqEerO COBMetrIeHUE' f -
IC 418i 2 

- 
NGC 2392, 3 - 

TlrMaHrIOcrb oplrortl; 4 
- 

Bbrqucrelllrafi fip[Bas

ByJrr,rara1,r pacqeroB pa3.[Ilqllblx _['IoAeJIeii IaSOBbIx BOJI6I(gH n l(pa6otu4Iloi'i
Ty,{arrriocrrr c orHocr,;eJrr;rrbr\r o6tr.[r{eNr r{lrcJlopoAa O/H : 7 r2. 10-4.

IC zrlB. B nnanerapHofi rylrarruocrr,r IC 418, uecuo:rpfl Ha ee MaJrbIfi yrrro-

Bofi pasMep (d = LB"), Ha6ilroAaercfl oqeHb xopomo BbrpamerlHoe I'rsMeHe-

rrrre rrorrr,r3aqtrE BAoJIL paAlIyca. tr4eueserure noBepxHoCTIIol4 flpI(oCTII B CtreHT-

IlairbHr,rx Jrr.rHllflx BAOJIb paAI{yCa TyMaH_HOCTI{ [OJIyqeHo BInCOHOII{ tr ArurepOnr

tal ,o 6ecu,enesbrr{ cnex'rporpaMl{aM. I{e}reueure oruomeul{fi I (3727)lI (Hfi),

1(N. * Nr)/I (HB) r4 aJrer{rporr}rofi reMtreparypbr c paAtrycoM ryNIa}IEocrI{

nocrre nepexoAa or IIJIocHoft ir upocrparctsellHofi Hapiure trpuBeAeuo B [5]'
Xog o,uer{TpoHHofi reuneparyprJ [OJryqeII B trpeAIIOJIOH{eEtrU, qTO XUMI(_qe-

"r,rifi "oaro, 
B o6oro-rxe ryMaIII{ocrL{ He Nlellfercfl c paccroflHtreM or 'EApa' .14.c-

npaBrrerrrrr,re 3a MelnsBesAHoe rlorrloqeHl{e rr yAapLI. PTgP^ot9 poAa (rue 

=?:!9!)'a rariltie flepecquraHlrr,re AJr.fr rer{treparyp]l' Te - 13000'I( aHaqeEu.s I (3727)l

/1 (H0) I,r 1(Nl + NJ/ 1 ({e) , orlrocrlqtrecfi It pasilEqHblM paccrorllll{flM or

,rlpa, ti6oana-rerrtr Ha pr{c' 2 reunrrlru ItpyryI-tlMltr'^^^^"'u'cc 2392. Ilnaueraprra.fr ryMalEocrE, NGC 2392 r{sBecrlIa HaIt AByx-
o6otoqrra.n c oqegr, oor"oriron ,or6yn gorrreM u Sorarofi ctpy_Htypoft. Cuenr:pr,r,

oTrrocfrr(r{ecfl K paBHr,rr[ AeTaJrflM TyMaHHOCrr,I, ilOilyqeHbl Muunoscnl',IM tr AJI-

JrepoNr [6] . Teuneparypa r,r rrJroTrrocTL B pa.sIIbIX^ yqacTltax ryMaHI'IOcTtr llpff-
nnui,rrn o[I'lIIaI{oBIjti r;: L9000" K, nu : \0a cn'-B'I1cnpaBJIeIrHLretr rprlBeAerr-

;;,,a-,,r i":13000" K orlrorreHllrl runuii: IIaHeceHLr qa pE9' 2 Hn99rg1ag1,
^-" 

hy*uir*o*to Op*"ru. tr4trnrr"rorroctt'r nrluufi ?"3727 [OlI], NttN, tO IIII
r[ Il r,r ]lLr N,IrrortrI)i Toarr(ax qcrrTpaJrr,]ror,r o6nacut Tyl{aHI{ocTI,I _ 

opuoua. ua6-

"rn{rrrrro 
ocrcp6po,tou u onerelrou [71. Pesynr,tatr,r arux na6rro4enuft upra-

;";il rrn ploc.'3.'plaruqr,re AByx lrorri,{3aqr4olrlrblx IiptrRLIx fla plrc.3, ua uaru

BBIJrfr/(, r,rBJIUeTO-q pCaJILIIT,III I,I, llCpoflTIIo, o6yClOnJIeIIo HeOAtrOpoIIIIOCTbIo

""oruio"rrn 
(oyulccrnonarrr.reM rrJrorrrr,rx yBJroB, trorpy?ileHr'Ibrx s 6oJree pa3pe-

,^.i"iirt "^) izil. Cpe4naa EJIeItrpoHIIafl rerlileparypa B rynauRoctn 7' :
: 9200" Il tt n" -.2.104 c.u-\.llcrpaBJreHrrr,re cor,[acl{o sruM Btraqerll4.flrI or-
rIoflrerrufl ,*nr"r"1ro11rrr,rx lrrunfi rr H B R.n" nutritlefi npranofi o6ogna'rerlr,r ua pltc. 2

Ii pY,l( t(alIE. 
,r.tr,

----*-z-/- " 7.. \,/ - --+/ \



Puc. 3. Ha6.nrogaelmre aaBrrcr.tMocru McE(-ry l(3727)ll(t1r\ n 1(N, + Nr)i1
(Hu; nrx ryMaBHocrr Opr,roua uo AaH-
uuu [7]

2
&

t
+{
44

Pyc. 4. Colreiicrso r(plrBhrx paBuoro
oor4Jirrf nrrcJropoAa lur.ff onpeAereEilfl
O/lI no na6;rrogaelruu orEomeur.rarr
r (3727)/I (HB) r 1 (Nr * Nr)/I(Hp),
rrpeABaprrTeJIr,Eo r4clrpaBneEEbrM 3a
rr.rrorEocrb r.r reMlepaTypy

0,4/z
I/J727)/I$,P\

2./0

J

ql / /0 /00' I(J7?n/r$p\

Facqerr,r.,(nn nocrpoeHr{fl reoperr4qecnofi uouraaaquounofi nplrnofi uc-
rloJIbSoBaIILI peByJILTaT.l{ pacqeToB I{oHI43aql4ll IaBa, r{axoAflqexoc.E B rloJIe
L.-r,ra.rryueru,rfl? napalrerpbr r{oroporo BaAaBaJrrrob B ur[por(r{x npe4enar [B] .

TIonraaaqrnn rI e.neItrpoIIIIarr rexrfieparypa rraxoAr{Jrr4cr, rryrerr coBr\r0crHoro
perxeHl4a ypanueru,tfi lloFII,ISaIII,IoIlrroro paBr{oBactrfl pr DHeprerr,rqecHoto 6aran-
ca. Ornotrelrr,rs l,rrrrerrcr,rnuocr:efi nuuufi, npr,rBeAerrHr,rc x 'l'e - 13000" K,
npeAcraBJIeIIhI rla pl1rc.2 K]lyililtar{rl c rorlrtaMlr BHyrpr,r. Rce xpr,rnr,re r,rJrr{ or-
peBr(I,I KpI{BInx npocrblrr cN{em.cHlreNr r,rx BAoJrr, Jrr{rrull panuofi nonr,l:aqlrra 6t;r.nlr
coBr,rerqeHbr B oArry o6u1yrc Hpr,rByro - ]{plrByro paBHoro o6ttlus nrrcJropoAa:
O/Il : consL.

FIa pr,rc. /r lrao6parxeuo cer,reficrBo ranrrx Hpr{BrJx Ar.rr paaJrrrq}rbrx Brrase-
nufi OiH. tIy.rrr,-nyuxr rtrItaJlbr druHcupyercfl rroJroirierrrreru reoperurrecxofi npra-
rofi, nr,rur.rc;renrrofi AJr.rr raaa c o6utrl,zerrr O/H : 7,2.10-4, Banre'rlru, vro Soprua
ITPI,IBEIX HE SABIICI,IT OT TOIO, TT TtATtOfi TEMtrEPATYPE EPI,IBEAEIII,I OTHOIIIEHtrIfl JIU-
nr.rfi. flepexoA n Apyroft reuneparype BrrrgoBer roJrr,Ho cMetrferue Bcefi cerxui
r{plrBr,rx orrrocr,rreJrbHo ocefi rroopAr.rHar.
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3. O6cyx4erure

ts 1970 r. Itarep I1] ouy6.[uuoBaJr pe3yJlbrarbl onpeAeJIeHI{fl orllocllreJl},-

noro o6u;rtax reJII4fl i, 
-r*rairopoqa 

AJIfi 6onrruoro qlIcJIa ryMaHllocrefi' Pac-

ci\{orpeB cyq,ecrByrorqrre rprr N{eroAa orrpeAeJreHr{r\olH, oH.npI{ItreJI H Br'IBOAy'

.rro riau6ore. .rpireorterr rreroA, rrpeAJroigel{Hblfi Cl4rogorl [9]' ocnonannlrfi rta

npeAlloJIOlHeHI,II,l, rITO

Os++Or+*Os+*r... He++*----6r +!*+- : -tre. ' (t)

I{a;rcp [1] EIacr. pa6ota

f,\onaaaTenrc.1Rorl IIpaBlrJrr]]1ocrr4 1\lleTOAa 
'rBJIfleTc.fl 

oTCyllcrBlle ]{oppeJLfIqI4I{

,LruRv r{afiAe}r}u,n{ o6rorneon O/II ra rel{neparypofi sBeBAbr. ,[,ea 4pyrux uero-

Aa npr{3}ra}rbr Heupr'ltoAltblrrr'r, raR fiaH 0III{ [pIIBOAflT It Taltofi I{oppeJlflql',Il',l'

qero, Boo6trIe roBopfl, He Ao.rl'ttflo 6LrrI]'

lt'a6.rrrrqa 3

orrrocurc,,rraoc o{ilrntre rirroJropo/{a, rIo.IIyrIerIHOC paSIILr.MII lrero[arull.(o/H
; 
-,*;;;i;; ro_;il'r",ollillll;*,r,;l m:i:,"it;""""ii 

r:,rr.rr,r ua r r0 r,

Itarrep [1]

o++/II olll

2022
2165
2392
2,440

681 B

7009

7027

7662

2145
62i0
$543

1 ,56
3,59
2 ,06
3,56
2,98
3,5L
3,97
3 ,60
{ ,61
6,07
B ,50

6,8
tr .)7

4,85
?,06
7,0
4,11
D,bl
7,18
2,47
ti,68
9,10

2,{)
5,0
A.)I,,)

5,0
4,2

10,1
c,z
1r,0

2,0
It)
10,2

6572
6720
67 4l
6826
6803
oztt i
687S

IC 21997

K) 5217

I C 11631r

900

5,03
3,27
5 ,61r
3 ,78
6 ,69
6,i3
2,43
I ,23
4,08
4,s1.

5,$4
5 ,93
7 ,32
:l ,97
I 

'ttJ
8 ,81
3,1
2,01+

4,62
5,45
6,16

9,0
4,0
4,6
5,0
9,0

10

3,0
2,0
5,0

llcrec,rserrHo CpaBHr,rrr, o6r,uure OIT{, rpr,rneAeH}Ioe s [1], c o6u.nueu, 4a-

Baex,r_r,rN,r Hacroflrr{LlM r\rcroAorr. I{ coxialerurc, HerloclleAcrBeHlro cpaBIlpIBarL

BTr,I BeJrrlqI4II6I LICJI6B.EI IIOTOIIy UtO Itanep IIOJIITSOBaJIC'rI OAIIOBpg]VIS]IHO AByI\'L{

DJrerrrporrlrr{Nt1l re}rrgparypartl'I: 7, (H), uaftAeuHofi tr9^ 19$9poAy' Itorcpylo

upr,rx{er{frJr AJIrr oilIleAeJre}Il4tl aroNIOB BOAOpOAa, L4 T"lo III]' nafiAeHH0ir ilo

SalrpeU{eHIIr)Il{JII,I}lllfN{,I{oTopymI{cIIoJIbSoBaJ]AJI,fIo[peAeJIeH,IfiI(oJll,lqecTBa
,;;;; i,r".oopo4u. locno"usny 7" (H) Bo Bcex ryN{al{Hocr'ax trpuMepllo R ABa

r)rnr urr?rie. .retr 7" tO I I t l, ro. n pelltAe qe M rIpoll3BoAnrb. cpaBHeil're' ItoJtv-

;;;;,i;'ii';.pon, oo!r,,.a o/II rreo6\oAHr\ro yNrerrbur,r,r, B 2,4 puru. Merrr^v 'rcrr

ra6.[. 3 nor(a;brBiler, qro Ta^aq peAyl{qrlfl flptrBe,er It cl{cTextaTr{qecHo^{y pac-

xoni/(eirr4ro B 3rlaqeutrflx o/H. 3ro rol]opur o rolr, rrro MeroAbI AaIOT paSlrl're

;;;#;;";,,r. Itanofi I'I3 III{X 6once npaurrrrt'rlblfi' cefiqac sanJrloqurb rpyAl{o'

3arre,rr.ml roJrr,lto, .r;, corlacuo ttaicpy It], perto-u6rIHaru{oHlrr'Iii uetog' ll

r{oropol[ rrarrorroryrurc' po,,ot'6"t'u'1"oo""r,ru n'"i'n O III' O IV u o V' Aaet

o6rlfl.nl,Ie Hl,IcJropoita B opeAlleN{ B ABa paaa 6olsrre o6vtrun' florysefirroro T"-
Jrepo* Ha ocrroBe p.,n.ii"rGu ({). brcroga r{o}Itlro cAeJIarI; Bl,IBoA, arro peItoM6,I-

rraillro'u,fi NreroA u NreroA, rrpeAJl'it{eurrr,rfi rranru, trpI{BOA.Er It rlpuNlep,o oAlI-

J{at{oBrJtr{ atla'roiluEm o/ItI '

Arrpcrr, 1974 t. 
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AHAAEMUfl }IAYIt CCCP

I{SBECTI{FI I{PbIMCI{OII ACTPO(DI{3I{TIECI{Ofi OECEPBATOI'IIII

Tou LIII, 1975 r.

ACTPOMETPI'TqECKUE CBOfi CTBA

[Bofrrroro 4o-cAHTrrMETpoBoro ACTP0TPAoA
It PITIMCHOfr ACT POOUBIITIE CI(Off OBCE PB ATOPI{II

H. C. 9epur,rx, JI. I{. tlepur,rx

B cBrrsu c L{crroJrr,aoBaEr{err ilr.rpor{oyroJrbuoro 4roiinoro 40-c,u. actporparla 4l.n roarl-
qr{onrrHx na6.rrogeuuii MaJrLrx il,rrarrcr rr r{or{er rrpolleAerlo rrccJreAoBaHr.re acrpoMerptrqecxr4x
cnoi.icrn DToro r,rucrpylrenra. OnpegeJrerrLr AJIfl Helo: lrpouur{arcularr cnooo6uocrr, Kpr.{Brralra

noJrrr, 3aBr{cr.{nocu ([onycupoBr(r4 or reMrreparypr,i, Al{cropcrlfl, }recro ollTlrrrecxoro rIeETpa,
ypaRrrouuc 6recria, c(pepuvecnar a6eppa4r,rr r.r flocro.flErran lapnrana. flpouepeua npa-
Br{Jrl,rrocrb ycraHoBxrr qacouoi,i ocr.r. Oqcncua rorr[ocrr, oilpelcJlcHlrfi (oopAlrnar MaJILrx

rrJrarrcr c actporpa{oM B paarJlrx ycJroBrrx.

THE AS'I'POMETIIIC PROPEITTIES OF TI{E 40-cm DOUBLE ASTROGRAI'H Oir
THE CRIMEAN ASTROPHYSICAL OBSERVATORY, by N. S. Chernykh, L. I. Cher-

nykh.- A study of the astrometric properties of the 40-cm wiile-angle double photograpbic
telescope uscd for the position ohservations of minor planets ancl comets was conducteil.
The limiting magnitudo, the cocfficient of cubic distorsion, the placc of thc optical center',
the spherical aberration and Ifartmann's constant, as well as errors of adjustment oI thc
polar axis of the telescope mounting wcre determined. The curvature of the field, the
dependencc of the focal Iength upon thc temperature, the equation of the brightness were
investigated. Thc prccision of the deterrnination oI minor planets positions at differerrt
obsclving corrditions rvas estimatcd.

Lnofiuofi 40-cn acrporpa$ r.raroroBreH OupMofi <Itapr If,efico s 1946 r. [1]
r,r ycraHoBJreu n l{prrucrrofi acrpo$rasr.ruecrtofi o6cepnaropuv B lg49 r. [2].
3ro 6srn [epBr,rfi TeJrecr{orr B rroBofi, TorAa erqe roJrbl{o crpofltr{eficfl ttpsrucxofi
o6cepBaropr.rtr.

B re.reufle p.s/la Jrer na acrporpad)e BeJracb pa6ora tro o6rrrrpl{oMy trJrary
rrccJreAoBarr[rr crpoerrr4rr ltlresHoro flyru. Er,r.no uoryqeHo Sorr,Ixoe HoJrEqe-
CTBO CHr{rvrrroB c o6T,eHTrnnnoft fipr,r3Mofi AJrfr olpeAeJrerrr{fl ctrer(rpaJrbrrblx r{Jrac-
coB sBeBA r,r np-frN{r)rx cHr,rxrr(oR /Irr.[ onpelleJreHrr.E rroRaSaTeJ]efi qnera 3Be3A. flo
)TI{M rra6JIrOAetrr4.EM OUy6nr,rnonarrbr r{aTaJroru clertrpaJlrrHr,rx HJraccoB, 3Be3A-
rrr,rx Beilurrurr Ir r10r{asarereia qBera 60ree 20 000 area4 B rrecr{oirr,riux )rqacrKax
lfilesuoro llyru [3, 41.

B 1960 r. rra oArroft uB uarrep acrporparla 6r,u ycrianoBrrerr dloroaJreltrpr4-
qecnuft troJr.rrpr{N{erp AJr.a r,rccJieAoBaHr4.r{ troJr.rrplraaqIlILr cBera eneag [5], O4uaxo
cBerocr{Jrr,rrufi Hopo:rHo$oxycur,rfi {ororpaouuecltr,Ift TeJreclton no cBouM xa-
par{Tepr.rcTr{Karf or{aSaJrcq MaJro rroAxoAflrqr{N4 AJrfr 3Toft r{eJII4.

I-Iapa4y c Ea6[roAerrr4.Eil{r4 acrporpa$ [crroJrr,BoBaJrcrr rar{}rre AJr.rr orpa6or-
r{r{ Ha rreM cr4cTeM aBToMaTr,rSarlr4rlr trpoqecca acTpo'rlor{r4qecltux Ha6[roAe-
trufr. - ycrpoftcrB rloroanerrrpr,rqecnoro rtrAr.rpoBarrr{n td cv.creilr cldHxporruaa-
rlr{tr ABr{}r{errr4fi rrynora r,r rcJrccHorla. Ha acrporpa{e 6r,rnu oupo6osaubr r,r

orJralr{enr,r paBpa6orarrrrr,re JlennnrpaAcnr{M r{rrcrr{Tyror[ aJIeKrpoMexaEI4Itr{ trep-
Br,re B Cose'rcnoh{ Coroae cncreMr,r rlorourgon r{ trepBEre cIrcreMLI cuuxpour,raa-
r{IrI{, BITOCJTeACTBI{r{ rroJryqr{Blufle Xrr{pOKOe IrptrMerreEr{e B rrpaHTtrr{e coBeTcltoro
Te Jr e cH o rro cr p o e Hu-s .
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Ocensro 1963 r. IIa acrporpa$e 6r,r.uu rlaqarlr peryJrflplrbie rroBr{qrrorrHbre Ha-
6.uro4enun r{aJrrnx rrJrarrer [6.]. Co BperreHe]r acrpo]rerpuqecnaq nporpaMMa Ha
acrporpa{e cta;ra 6o;ree o6nltprtofi: renepb, r{porre }raJrr,rx rrJraHer ua6nrc4aroT-
cfl rtor{err{, Il.rryrorr rr }rer{oroplne Apyrue o6T extlr.

lzlcnoilrsonallrle acrporpat[a HaH r4rrcrpyrrerrra AJr.ri orrpeAe.rrer{r,r.rr roqrrrrx
nonorxeHrafi ue6ecurrx o6r,ertron rpe6yer no4po6uoro r,rayqerrr{fl ero acrpoMer-
prrqecrttrx cnortctn, LrccJreI{oBaFrr{.q cr,rcrelrarr,rqecr{rIx onrr.r6on, nprrcyqr{x ero
outr,rqecrtoiir crrcrclre lr ncefi ycrarroBrre B r{eJrorr. Xo'ra acrporpa$ pa6oraer y}rie
rrerneprb Berra, oH Ao clrx rrop lre 6r,r.r r,rccre4onari (ne cqrrrafl onpe/leJreulrfl or-
AeJrbrrbrx ero xapar(Teplrcrun) lr lre 6lur uo4po6uo orrrcarr. B cssalr c Brlrlr lrbr
crluraer,r IroJreSr{brr\{ npr{Becrr,r ripaTnr,re cBeAeErrra o6 rftrcrpyMcnre.

l. ftparxoe orr,rcaurle acrporparlra

Acrporpa$ (puc. 1) r.rrreer'. ABe nallaJrJreJrrJrro ycraroBJrerrrir,re r4 iriecrrto
[re]riAy co6oit cBflBfll:Irlbre rtaNrepbr na o6u1efi r{orrrr{poBr{e. Itarrepr,r cua6nrenr,r
arc'r'hrpexJrI,IH3oBrrnrur o6r,errrr,tsalru SouuedreJiLIa c BxoArrhr[r o:leepcu.relr 40 crtz,

lr (roxycnr,rar paccroflFlrrelr or{oJlo 760 cutt,. O6renrr,rnrr lrr\r0ror $ororpa$raue-
oiyro Hoppexr{r,rrc rr paccsuTanbr Ha r{crroJrbBoBarrrre lrecerrcr'r6urr.rarrpoBar{ur,t-\
(roron,nacrurion. B nepxlrefi rra crrur{He (puc. 1) rraxrcpe ycraHoBJreu o6T,clttr,rs
J\& 1i'i480, B r{r,r}r{rrefi - o6r,exu.rB J\i 16943.

q)onycraposr{a reJrecxotra ocytrIecrBJrflerc.a ileperrcrrleurrerr traccerHoro ry-
6yca nauepr,r, flpeAeJrrn ileper,reqellrd.s orioro 720 ttat. Q)ortycrrpoeoqrrafl [rrra"rra
rrN{eer HoFrrryc c r1enofi p;eJrerrr,rfl 0,1 nnt,. Itacceto4epiriarc.[b rta;riqofr iiarrepbr
ycTpoerr noBopoTrrr,lu. Iloar,rrlraonnr,rfi xpyr r{acccToAeprriaTeJrr{ r,1r\{g0T rpaAyc-
rr,[e AeJreHurr rr rrorrr,ryc c qerrofi AeJreHrrfl 5'. Oopr,rat r{acce]r 30x 30 cnz. [\tm
rrJracrr.rlro( N{eHrrrxr{x pa3rrepoB r,rMeerc.fl na6op srrna;1r,rrrrefi. 3arnop KaN{epr,r
ycraHoBJreH Buyrpr.r rpy6r,r, ilepeA liacceroft, ra cocror,rr r,ra i{Byx no.[yArrcmoB,
o1r nl{AbrBaroql,rxcfr rt cre}Irt aNr tpy6r,r.

lu4 acrporpaSa cua6lrieu AByxJrrrrraoBr,rM o6r,enruso,\r troJryanoxpo[raro]r
('r'r,rn AS uo qeftcconcxofi rt;naccn{unarluu) Arrar{erporr 15 ctr tt t[onycrllmr pac-
croflHr{eM 225 cn. Vctarronnertrr,rfi ua rlrAe oHy"rIflp.ur,rfi rurrtporrerp r,rxreer

Arra BBar4NrHo rrellilerrArlxyJr.fiprrr,r,r Br,rI{Ta c rtraroNlt 2 nt,tt. .I)apa6arr nr,rnrtr paa-
/{eJreH ua 100 qacreii. O6opor BlrHTa cocraBJlrler 181+",'raH rlro oA}ro AeJreIII4e
6apa6arra coorBercrByer 1",84. C ortynnponr I -= 10 tLtl, rui\ I,IrIeer yBorII,IrICHI,Ie

22tlx u noJre Bperrlra 11'. OHynflprrar{ cerxa cocror,rr r,ra napbr Bep'rr,i1(arE,rrr,rx
rrlrrefi c paccroflHr,Ierl nlelri/Iy ttmwt 4" u raHoft trie roprlsoHta.ttr,nofi napr,r. fr,r4
I,lxIeeT ABe CI{CTeMbI IIOACBeTI{II, AaIOIq,I{e UJII,I CBeT.IILIe III,ITI,I IItl T0t\'I}Iox{ IIOJI€,
r,r.tr,r reMrrbre rrrrrrr rra cRer.rrorr Solre. I\,IunpoNrerp ru71a o6ecueqr,rBaer cl{elqe}Ir{e
oHvJr.spa orrrocr,rreJrbrro orrrrlqecnofr ocn rpy6rr /{o 60',.

Y lrcrare"r.g Ar,rarroTp o6.,enrr.rna 6 cn m c[onycnoe paccroflHr,re 84 cn.
C yctauoerellllrJrf IIa IIe]\I ol{yJr.rlpo},I I : 40 tL}L Lrct\areJrb /Iaer yBe.tlrqeHl{e
21 x u r,r[reer noJre Bperrr{a ;lnauerponr 2o.

Monrr,rpoRma acrporpatfa rreN{er{rtoro rl{Ira, c nortauofi riortorurofr. E.naro-
laprr Aocraro.ruo 6orE,rrrorry Br,rrrocy ceBeplroro iior{qa uo.napnori ocr,r orrrocr{-
'r'c,rrLHo ltoJIorrrrT,r reJlecnorr rrc r,rMeer r{pr{Tr.{qecr{rrx noJroirterrr,tfi, rpe6yrotqLrx
neDer{JraArir.r nprr 6o"nr,rurrr r,rarirer{errr{.fix qacoBofo yr.rii\. 3a;nuurr, t[rnrtcrapyro-
rilr.re reJrecnorr B Ba/IaHrior{ ro.lro}rteEl{rd, DJrertrpolr0xaur,rqecrtr,re. IIo ycrpoficr-
rry ollr{ rralor,rrrrraror aBrorrc6rrJrlrrr,re rop}roBa r,r Ip]rBoArirca n 4eftcrnr{e c ro-
r'rolqLro DJrcrtrpol{arrrrrrou. fpy6oe HaBeAe}rr,re reJrecxoua Boarromrro HaR c tro-
Nrolqrrlo aJrer{rporrprrBo/{oB, ran rr Bpyqnyro (npu oririi}r),tx 'roprroaax). Tortltoe
liBr,rrr{errrre no cn;norreiirrro ocyrqecrBJrflerc-E c rrol{ouil)ro l)Jrer{Tpor'roropa rr pe-
Ayrrropa c rperrri paarrr,rqrrr,rrrr,r crropocr.Errur (or 3'4o 0",5 n ceHyu4y). Tolrrtoe
ABl,r}Iierrr.1e ilo lracoRor{y yrJry ulreeT [pr{i\{ep}Io Taiirre irie ci{opocTr,r rr IIepeAaeT-
cfl o'r xroropa qcpcB 4r,r$r[epeuqiraJr ]renocpeAcrBerrrro rrA BaJT rrilcoucro npr,rBoAa
1'CJi.eCI{Ona.

V renecrrona r{rfeercfl ABe cr{cre}rbr ycranoBorlrrr,r-ri rtpyroB. IIa uapyrxrrr,rx
lpy6l,rx Hpyrax qepeAyrorcfl rreprrrre u 6eJrr,re Ae.rreui,rrr .{epea 5'n y qacoBoro
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Pirc. l. OSrqriii ul4 4loiiuoro /t)-cn ao,r.purpa$a

fipyra r,r 1" y npyra cr{Jro}rerrrrrr. 'fonnr.re Hpyrr{ paaAeJrerrbr.repea lrn (xpyr l)
u 10' (Hpyr 6).

Ha renecnore vcrarroBJrerr qaconofi r\rexarrrraM c gJrenTpoMoropolr nocroflrr-
Hol.o Tolta, IIeHTpo6elI{}rIrr'I peryJrflropor{ cr{creMr,r Mefiepa tr cer{yHArlbrr,r rto}Ir-
poileM. I{unytt,cr,r I{a cenyIIAHnrfi riorrrpotrb troAarorc.rr r{a-flTnr,1r{oBriMu qacaMtr.

Tenecnon ycraHoBJreH s 6auue Ar.raMerpoM 7 il, u sucorofi (nuecre c Kyrro-
ront) 10 "ru,. Ityuol 6aurrrra qeficconcnoro trpor,raBoAcrBa, AepeBflHHr,rft, clrapylnr4
o6uut xpone.nr,nofi lriecrbro rr rrortparuen (n 1973 r.). umauonbrMr,r 6eJrrdJraMr,r.
f(ynon rrolr{er Bpatr{arbcfl r{ax or aJrer{Tpol{oropa, Tan r{ Bpyrrrrylo c troMorrlEro
rnrypBaJIa. Barnrrn o6opy4onana rroA,ber\{Eofi ular{opuofi qeficconcxoro trpo-
uBBoAcrBa. Mexarrraanr [o/l.60Nra [oJra paccqr,rraH rra rpyaonoAter{nocrr, 750 ne
(10 uenonex) u o6ecueur4raer )ioA rroJra rro Br,roore B npeAeJrax 7,6 n.

2. I{ccteporairr{e acrporpa$a

flponepna ycralroBnr{ qacosofi oc,rd acrporpa(}a. Orur,r6na B ycrarroBrre
qacoBofi ocr,r reJJecr(oua npr4Ro/Ilrr It BparqeHr4ro troJrfr BoHpyr ne4yrqeft BBe3Ar,r,
B peByJIbTaTe tlel.o i,rao6parrteuilrl SBeBA rra nJracrrdHKe rrpfi AJrr,rHrrbrx ancrroBrr-
IItr{tIx OITABLIBAIOTCfI paCTflIIyTLINIII, IIeCMoTpiI IIa CaIfOe TU{aTeJILIIOe II4AI,IpOBa-
HI{E.

tler,r 6onr,rue yrJroBoe rroJre u $oxycnoe paooro.sHrie aorporpa$a, reM Br,r[re
Tpe6oBaIU.Ir{ It rorl}Iocrlt cor}r\r0l{e}rlrfl uouapuoft ocrr I,rHcrpyMeHTa c rratrpnBJre-
rI{eM Ha ile6eclIt,rfi troJrloc. ltair ncriaeano Porunoncrtranr [7], /(ouycrr{Ma-fl rre-
Torrr.rocT6 ycTaHoBr(r,r onpeAe.[.fleTcrr cJreAyrollllrl,r BljrpairieHpreM:

p< !206 2611.9o cos 6 (t)2l- Le r sin (Af/2) '

rAe p - yrJroBoe paccTo.arrr,le IrHCTpyMeHTaJIbr{oro rroJlioca oT IrcTr,r}rriroro;
,Ss - 4onycTl,Ir{a.fl BeJIIrrrI4rIa rrr.peer.locTu raeo6panienufi na n;nacrl,IHKe, {i5r,r.I-
IIo fiptrHl4Maer{as llannofi /llianrerpy }Ial,IN[err6rrrero Sororpa{ravecnoro raeo6-
palr{errrr.E So : 0,030 ntat; 6 - cHJrorrerrrde tfororpa$upyeuofi o6tacru; Ir' -BeJltrqr{Ha (;onycuoro paccroflHr.{fl acrporpa$a; r. - pa[uyc yrJroBoro rroJrfl rra
TIJIACTI,IHITC; AI - UPO4O.IIMIITEJIL}IOCTb AHONO3EUIII,I
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fipt 40-cn acrporpa{a I : 1600 Mtt, n r : 5". lla (i) c.rre4ycr, rlro A"rr-fl
,o6ecneseu[n tfororpa{rrpoBa}rr{rr axBaroprraJrrnux o6nacrefi c .Iaconoft oxc-
uosuquefi noJrflpl{a.E ocl acrporpat[a go;nxrua 6r,rrr, ycrarroBJrerra c rosuocrbro
ne xyx(e P : 172". flnx tfororpa6uposanra uonapuofi o6.nacrtl (6 : 89') c
roft rxe axcuosr,rqlteft rr tert ate rIoJIeM tpe6yercn rocHocrr, ycraHoBItIrI P ( 3",
a ecJrtr orpaHr,rqr,rrr,o.fr IIeIITpaJTSUOfi CaCTbm nOJIfl t', : \o, TO p < 15". Ilocne
ssegeuvn 40-cn actpolparla n crpofr npaBI,IJIbIIocrb eto ycraIIoBI{I{ IIpgBe-

ie.rrrracb n 7949 r. JI. C- I'arttutrrt,l no r{eroAy II. fI. ,[o6porlpaBlrrla [8] , n
AOCTrrr{yTar{ TocuocTt, 6r,lna upltauaHa BnoJIHe npr',reu,;rertofr. Tan natt c r:ex

IIop trpomJIO ]\,IHOIO Bpe]IeIiII iI yCTaHOBI{a l{OIIa tr3}IeTII{TLC.s, TO I\{bI COqJIII

ueo6xogurvrr,rlt BarIoBo npoBepl'ITr, oruu6xu ycralroBltl{, troJlbSyfcr, 6o;ree uyn-
crBr4reJrrHr,rru {otorpa{I,rqecIiLINI MeroAolr. Ifau6o,tee noAxoAfltr{I'IN'I .sBr.Eerc.[
r{eroA, tr{BJroEteIlHLIft s [7].

.[na onpe4eJreHtrfl ItoopArIEar I,IHcrpy]tellra.IrbHoro tro.TIIoca $otorpa{upo-
BaJIacr, rroJrflprrafl o6nacrr, He6a. Br,uro cAeJraHo ABe Hoporltl{x altctroBl{qrrrr uptr
BT,II{JITOqeHIIONI SaCOBOII NIeIaHI{3Nre, trpUqeNI B nepepblBe NIeIiAy 3I(CIIO3I{I{r{flN{Ir

reJrecxorr 6r,rn nonepuyr Bonpyr qacoBofi ocrr Ha 180o. SncuoBrIIIuu AeJraJrrlcr,
oAlroBpelreur{o AByNIfI ItaMepaMu. ,(na xaxt4ofi aseeglr B peByJILTaTe IIepeI(JIaA-
Hrr TeJreonoua lrelr{Ay eltcrloatrql{.sMl,t fioryrlaeTc.fl ABa ueo6paxreurfl, cr{Mr'IeT-

pr4qEbrx oTHocr.rTeJrbHo Mecra r{rlcTpyMerrraJrbHoro [o.rlIoca rla trJracTnl]He. I4a-
lrepeHI{e paocToflHf.rfl I ueXtgy C[NIMeTptrrIHr,IMtr I43O6pa]fieIII,IflNItr{ o4Irofi u rofi
,.rie BBeBAbr Aaer BoaN{o}I{r'rocrb HafiTtr ur{crpyMe}rraJrrHoe c}iJIoIIeHIre 6' anea4ur

14 B coorgorrl errus I -= 2F ctg 6' .

HeO6xo4uuo lINIerb Ha CIIIIII(e [Bo6pa[{eHua no tipaiiner,i rtepe AByx sBeBA

c rISBecTrrr,rLI{ KaraJro)nur,rrll,I ItoopAr{EaTar{I{ d1, 61 I{ d2, 6' u pasllocrLlo trpfl-
r,rErx Bocxolxgenuii. 6nusnofi ri 90". Tor4a HoopAllrlarlrt llHorplr\Iel{TaJlbrroro
'rroJrroca (uonapnoe paccroflI{rle p n uaconoft yrol t) onpeAe,[rllorcfl I'I3 ypaBue-
"rttrilr.

p cos t sin (f', - ,1) : 461 sin l, _. A62 sin 11,

(2)

p sin t sin (/, - tt) : - A61 cos rz + 462 cos lr,

r4e A6, - 6r' - 61, 462 - 6r'- 62, 11 u ,z - 
qacoBlle yTJILI 3BeBA. I{a nna-

,crr{Hnax 6srro nrt6paHo IrrecrE, BBeBA I{B r(araJlora AGK-2:

423
+85.39 +86'46 -F8B'10

456
+89.35 +87.11.4 +85"216

Br,r.Jr.rcreHas 6,;,nlz- ocrloBallr,r Ha I{BMepeHr.rnx 5 fiap BBeBA: l-2, 7-3, 2-4,
3-5, 4-6, 3:ro garo ilo HaiI{AoMy trB AByx oHI{NIKoB rrflTb orAeJrr,Hr,Ix peByJIr,-
TaroB. Ha ocuosanr,r[ rrx 6r,rrr.r uo.nyueHr,I cJreAyroq,rre ycpeAHeHIIbIe BHaqeHIrfl
noopAr{Har [oJrroca r,rrrcrpyrleuTa BMecre c oun6raml,I rro Bllyrpeunefr cxoAI,I-
N{OCTI,I:

P - 29",8 )-L",7, t :76o *4n.
Cornacuo nprrrepuro (1) tanaa roqHocrb ycrilIIoBItI,I Aocrarotrlla ,qnn dtoto-

rpa$lrponaur{rr c qacoBr,rMlr axcrloauqtrflMl{ soH Ao cI{JroI{eHI,I-fi 6 ( B0'. llo-
Jr.Eprla.rr o6.;racrn (6 : 89") Moll{er {ororpa$npoBarbc.s c )rtcrloapll{ltefi uorla-
Ca npl4 yCJIOBIII'I IICtrOJIE,SOBaEIIfI trOJLfl 4UalterpOl't 2o.

floupannu ycralroBlttr B ropl{Bouranr,noft cllcrcilIo Itoop.(tr}Iar A,'1 r'r Aq
cBfrSaHbr c p tr x cooTIIoItreHI,L[NIIlI

LA - pfisin t sec cp, Aq : p cos'r.

Orcm4a rronpaBlta aar{Myra saconofi oclr acrporpacla A,'l - 41" rr [oupaBlta
r{aKJIorIa ocv. Lq - 7".

Brusriue cyqecrByloqefi uerocuocrtr ycraHoBl{i.I rra cr\10u{eIIrIe re4yu1efi
SBeBALI B IIOJIe SpeHIIfl IIIAa h{O}ItHO OqeIII{TL II3 IIi]BeCTIIOIo COoTHoIIIeHUfi

d (Ld)ldt: sin I A,p * cos I cos rp LA. (3)
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Ilo.rrm nce ua6mogeHtrrr c acrpolpadroM npoBoAflrcs. n6.nuaw Nrepr{Al{aHa, Iro-
:aTOMy rla trOJroxeHue BBeBAbI BJII,lfeT TOJIT,IIO oUU6rfa a3trMyTa.- IIpu A1 :
- llt' cr{opocrr, cNIeIqeHrI.a ne4yrqeii BBSBALT no 6 cocrasn.ser 0",13 B MIrIry-

ry rr HarrpaBJIeHa B Cropony Boapacrallus 6. Taxllrt o6pasolr, aa 10 x,utt trzo6'
pail{eHlle 3Be3A},I B o}tyJlspe ILIAa CI\IeCT]ITCttC HYITIL BIIUB Ha 1"r3,A 3a SaC CMe-

trlelrr{e Aocrrrr}rer8". tr4arrener.ure BeJrrrql{Irrr pe{paxqrllr c trBMeHeH}Ier{ qacoBo-

ro yf.[a 6y4er 4o I\{epI,IAuaHa yMe}Ibllrarr cltopocrb sroro cMeq,enux (4o 0 upr
6 -- -20" u yo S"faac upu 6 -= +10 -:- +20"), a trocJle r{eptrAl{aHa yBeruqu-
Ba.rb B 7,5-2 paaa (n BaBllcur{ocrlI or cltJloHeuua). B rpoqecce ua6;uo4ennfi c

itcrporpa{ort ur,r 4eficrBI,IreJIbIIo aal{eqaeNl, rlro sBeBAa B ol{yJlflpe lllAa CUCTe-

nraTuqecHrr cMelrlaeTofl BIrI4a, r{ BbrI{yiItAeIrI,I qepeB lta}fiAr,Ie 10-{5 MuIr, BoB-

Bpi'tqaTr, ee lla HUTI, TOIIITI'I1\I ABEII{0IIII0I{.
,I\;rn UcnpaBJlellu.tr aBI{N{yTa uotraprroft ocu neo6xoAl{N{o IOXHyIo qaoTb OC-

IIOBIIIII'IfI I{O.TIOHIILI CIVIeCT}ITL peIynI{pOBOqIIbIM BI'IETOM H SaIIaAy Ua 41" (tOr-

11a CeBeprrr,rfi ttoneq oC]I IIoBepIIerCf It Booro]ty rra eror Y.rol). Paccto.snue
oT ocu IIoA'beI{IIoIo BLII{Ta IIa CeBepHOI\I }tollqe OC}IoBaIII{fl ITOJIO}IHLI AO OCI4

BtrrrrlroB peryJrlrpoBntr a3r,rNrvlra }ra rolriHorl ltoHqe ocrloBaul{.rl paBrro 1960 u,n.
'Orcioga cJleAyer? rITo AJ1fl I'lclpaBJreHllfl ycraHoBI{I{ [o aar{}Iyry Heo6xoAtrMo

crreqeHr4e 0,39 nn.
flporurqarorqafl croco6uocrb aorporpatlra. IJpe4err,uaa BBeBAHafl Berusu-

r{a, pertrcrpupyeMa.fr ctrcreMoii acTporpa{ f {iotorpar}I4secHafl 3MyJrbotr.s,

BaBtrrcr{T, r{aH uBBecTr.Io, or l(Ilarlerpa /) 4eftctoyrcuf,el'o orBepcTfltr o6r,eHruBa'
AIYBCTBI4TEJIbHOCTI{ SMYJIbCIII,I 

'I 
BPE}IEIIII DI{CtrO3I,IqIIU 7 [9] :

rn:k*5lgD+2,5p197, (4)

r4e k - Beruquua, xapalirepusyloqa.rl cBerorryBcrBllTeJrblrocrb {otorpa{u-
qec1oro crofl tr. xoe{{uquenr rrpoilycna}Il,rrl otrTllarecxoft cucteul,I reJrecxotra,
p - noatf{uqueIlr Uloapqruu.ulAa (p ( 1). fl.rrx l{oul{perHoro reJrecltora rI
ogHoro copra ullacrlrl{oli o:[a B[\Br,IcrrNlocrb r,Io]I{er 6r,t'rr, npeAcraBJre}Ia B BI{Ae

/rL: nll -lclgT, (5)

r[\a nlo - BBeBAHafl BeJlusuua riprl i]ltcrloanqttl,r 7' - | uun, a Itoe{{lrquent c
rrrrcJreuHo paBelr [pupocry Arn aneallrrrlr,i uelr.tqr,rnr,r npr{ yBeJrl{seHutr rorapu6-
Nra 3I{CnO3I,Iq}IU }Ia eAUIIIII{y.

flpouuqarcqan crtoco6trocrl; rI rapaNlcrpll {oprtytr,t (5) alrn I(aNIep 40-cru
ac'rporpa$a olpeAeJlflJrrlcb rlo cHHrIHtlNt aneag Ceneplloro rloJr.rlpHoro p.flAa.

ltorrrpo"unr,uJe cHtr{t\{rtrr AeJraJrr,rcb IIa llecellcu6r.r.rnalrponaIIrIbIx rIJracrI4HKax
OB\,VO ZIJ 2, ta r{oropblx neAercr{ rI Bc.s Ha6rlollarerlnalr pa6ora c ar[M re-
Jrccr{o11ol{. 3uea4r,r oroiliAecrB,rIttJII'Iob o trorlolrlblo It&pr.lJ1 lrpl'IBeAe]rHofi s [10].
1)eay,nr,ra'u,r oqelrltrr BLI/IrINIocrII IrpeAerlrlHo cna6r,tx 3Be3A, npopa6oranlrr4xcfl
rr1 clrr4l\{xax, roHaaaHr,r }ra prrc. 2. O6e HaMeprI AaJII{ npaKTIrqecRI,I oAr{HaxoBbre

l)CalJrbraui II fioero]Iy npeIICTaBJIeHLI o[HuM o6qult rpa$unolr. 3aeucultocrl
NrciriAy anesgrroft neruqlriroii rr BricnoaL{qvefr. glx 40-cu actpolpaQa r'ro;rter 6r,rrr
rrpeAcraBJlenn t[opllynoli

m : 'I/+T0 -l 2,7 lg T.

Otcro4a c.[elyer, uro riocc[$r.Iql,Iellr IIInapqiull.nbAa AJLE nJracl'rrl'Iolt ORWO
V,IJ 2 ulu.eer BHaqeEtr{e p - 0,84. f par}uH Aaer AJr.fl pagrrbrx ancnoeuqnft rar{re
ycpellHeriur,re BEaqeHIrfl upelle"ntnori Be,lI,I.II,IIIIJ SBeBA IIa rlilaorrluKax:

T, "+tult 1 3 10 30 90

rn 14,0 15,0 '16,1 17,1 1B,4

Talirmr o6paaou, Brtlrrpr,rilr i] oArry BBeBAHyIo Beluquny ilonyqaercfi [pI{ yrpoe-
rrlrr{ Dncncalrrlrau, C MaI{cLI]\IrlJILHofi neutrqr,tnofi oncuoauquu T : 2,5 ,tac c
40-c,tr, acrporpa$ou Ha rrpeAoJIe Ao,rliliHrr rroJTyqlIrbcfl area4r,r 18T6.

Bce oru oqeHr{r,r orrrocrrcfl r( Btse3Aa}r B rlellrpe trJlacrr{Hr(Il. H Hparu ronR
rrpoHuqarcqafi ctroco6HocrL SaMerHo cllrrlr{aerc.fl, rrIaBrrLIM o6pasou ua-aa
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I
I

Puc. 2. 3asr.rcr4rrocrr,
r\Lrfi

45 l0 Ii Z01,gT

npegemuoi,i area4noi.ir BeJIrrqI4rlLr or rrpoAoJrrr(rrreJrbrocrlr axcrroar{-

yxyAltreHtrtr HacecrBa II3o6pa]I{ellrlft no4 n.rurxHtr{e}r r{oN{r,r, a rarr}r{e BcJreAcrBr4e
Bldrrr,erl{ponaHua. fla4eIII{e npollr4llaroq,efi cloco6}rocrr{ Ha r{paro rrJracrtrHrirr
ll0 x 30 ctttz cocraqil.Eer onoJro 0T5.

@orycrroe paccroflHr,re r,r uacrura6 xaMep. SasrrcuMocrr, dronycupoBr(u or
TeMrlcllaryptr. q)oltycHoe paccroflIll4e rI rracrxra6 rnlrpor(oyroJrrrrroto acrpo-
rpa{a r,roryr 6urr, oupe4eJreubr cnoco6onr, trrBrro}rierrrrr,rrr s [11]. B pe4yrrllrorr-
Hofi o6pa6orl{e rIrI,Ipor(oyroJIbIILIx acrporrerarr,rBoB roqrroe Br.raqerrr4e arr.rx [a-
paMerpoB Ile I{cloJrrrayercfr, noaro}rv t\,rr,r orparrrrrrl{Jlrrcr, B6rBoAorr ux npu6tt.r-
irierrrrbrx 3rra.lelrr,rfi, arro BnoJrrle AocrarosHo AJra xapanrepucrr.ritlr acrporpa$a.
Oonycr'rr,re paccro.srrrrrr riaucp acrporpa$a onpeAeJrflJrrrcb rro crrurrr{ar{ ABy\
o6nacteft lre6a - no.nrplorl o6.nacru lr o6.nacrlr c HoopAr4rraraMr,r d: {h0grl,
6 -,234,5'. Crrr,rlrrrr,r 6r,rnr.r c4e;rarrrrr nprr paarror,i rerrueparl,pe r[ AaJrr{ cJrcAyro-
rrlr4e srraqerrun tforrvcrroro paccrorrrrtrn ?- u uacura6a ,421 xarrep (co cpelrrefr
orrrn6nofi $onyca er : =l_ 0,3 at,n).

Ta6rr.rqa 1

Bcpxrns Hultunri rtrntepa

Ir, lart M

20
4

1599, t
1599,7

L28" ,99 ar,u-t
L28,94

t5C/r, B

[595,4
f29" ,34 trar-L

129,29

Tanurr o6paaou, r(aMepr,r acrporpar[a Bar{errrc paa.[rrqarorca no uacru:ra6y.
flouorrrenr,re fiJrocnocrr{ rrau.nyuluefi rfonycr,rponnrr B BaBr,rcr,rr{oc,1.r,r or reMnepa-
Typr,I olpeAeJrrrJrocL no SonyclrpoBoqrrr,il{ cilr,rrrItat{, a raRiHe rro cHur{rtalr c
4ua{parriofi faprrrarra. IIoc,ne4nlre pesyJrr,rarr,r rpeAcraBJrerrrr Ha pr,rc. 3.
Bn4no, qro orcqerbi {ottyclrpoeo.rnoii l-rna;tr,r (r,r renuulrHa tfonycuoro pac-
crofltlt7fl ltalrep) Bo3pacraloT c rroflr{}r{eHl,Ienr rex{rfeparyp}r, T. e. o6.r,ertrrrur,r
r,rMeror orpr,rqareJr6lri,rit reuneparypnr,rfi noo{d)uqr,rerrr. On oAr,rHartoB y riSei,rx
r{al{ep r,r paBerr A,FlLt:- -0,033 atnrlepa). Ilec,rorrinr,ift pacrrer rronaaLrBaer,
tITo I,rBMeHCIIi,Ic AJTLIIII)I rpy6rr acrporparpa BcJIeIIcrBrre ee rerrJroBoro pacrrrlrpe-
I'Itrfl t{o}Iier cocraBl{Tb roJrbl{o lroJloBr,rrry aroft geJrr,rslrur,r (ec;nu npfirrrrrr, /Urri
rpy6r,i, ,r3roroBJreFrrroit lra craJrr{, noa$rfuqlrerrr lr,rrrefrnoro pacur{pe:anr 72.
.10-u). Oc'ra.rr,noe AoJIiI{IIo 6r,rru ornecerro Ba cqer repxfuqecltr4x r.reuerrerlr,rfi n
caMoM o5T,ertrtaRe.

ftax4ax rra r{a},rep acrporpaSa {onycupyercfl orAeJrb}ro, trpuqeM HyJtb-
tryHrrrbr Soxyclrpouorrubrx lrrHaJI paa.[r4qarcTctl troqrrr roquo na 10,0 JwM. no-
JIo)fieErrre {oryca nar{ep B BaBr{cr,rMocrrr or rer{neparypr,r n{o}riHo trpeAcrar
BI/TTL COOTIIOIIIeHIIfl l\{I{

Oa - 106 ,90-0 ,033 , (Depxrrr{a uarrlepa).
(Du : 96,85-0,033 , (rurrxunr na*ropa).
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/,17

/065

0'a

/0f

a,

97

$r

,t6
-7n 0/0

$oHycupoanlr or reMlleparypbl

- 
HIDI{HflE HAMEPA

2/l'1,

Flrc. 3. Sawrcunocrr
.(r 

- 
Bcl)xlrflE I{aMc}la; b

'f oquoc, r, vcrarronntr tilo uvca onpeAeJrrre'rcfl r{erroft AoJreHr[fl IroHrryca, paB-
rroir 0,1 il,n. llo X,Iartcvlory U21, als rar{oro cBerocrlJlblloro acrporpa{a, nart
narrr,'rpe6yercn t[ortvcllpoRt{a 6o.uee toquan. Ogtrarto paccy}I{Aelllra MaHc.y-
1r.oBi1 o.tlroctrrctr It r{AeaJrI{BI,IpoBa{rr{ox{}r cr1rq11o orcyTcit'BI{fl aruoc{eplroro
/lpoiltarrrrf BBeBAbr. B pea.rtr,rrux ycJroBllrlx rra fi.[acrlrl{Itax llarrrero acrporpaSa
r.r3x{errerrr{e {oxycttponritr na 0,1 tuL,it't' Tro-urtt IIe BaNreqaercfl.

l4ccne4osarure o6renrllBoB acrporpa(ta MeroAoM laprnrarra. C{eplruecxar
a6eppaqun o6.r,exrlrnos, acrflrfl,rarr{Bu, paarlcpbl ltpy;.rtna pacceflIrr{tl, TexHI4-
qecnafl [ocrofrlrlafl, ItpI,IBLI3ita no,IIE Hail{ep ac'rporpa{a olpeAeJrfJrucb N{ero-

4olr fapruaua [10]. tr4cnonr,eoua,rr.rcs 4uarfp&rN{rJ }rB nl]eccoBa}Iuoro Haprolra,
r{Nrerorqr,re uo 64 ornepcrur /{I{iuu0rporr B nn, flvaSparN{a BLIAeJIfleT r{3 o6ten-
Tr{Ba BOCeML SOrr C paCCTO.rrTrr,rflxltr rre}ri4y coceArrr,rl{r,r Sorrax/rr,r 24 atn. Otrepcrlrr
B r{oJlbr{gllofi aone pacno.[oirierr]n R rroBr.{{L{orIr:tblx )/rJtax, Hparlrl{x 45", o6paaya
TICTLIpe AIIaMeTpa.

Cur,runu c 4r,rarfparrtofi l'apll'rarla Ae.riaJrI,Icb n paBI{bIe,ce3orl6t roAa (alruofi,
uecrrofi r{ Jreror,I) B r{IIrepBarle rer'Ireparyp or -8" ito -l-20' C. Bo scex cryqaflx
rtart upeg{ori&JrrrrrLre, rarr r,r aarporrilJrLrrbre crll{r{ttld cAeJIaHLI npr{ ct\{etrIeHrrr{ rIJIa-
cr.rrrrnu orrroor.ruoJrbrro lra6ouero (ronyca ria 20,0 ,tzm. Oo'rorlta{lrponarracr, }ta-
rrcJr.rra, Ilporllrorr ra A.nr,r'alrp c oxcrroBr{r{ufl}rrr or 2 yo 4 J,tuH, Ha IreceHcIr6r4JII,I-

Brrl)oBanrrhrx rrJracrlrrrrtax Agfa AsLro. .[Ia uepnr,r,x [.rlacrtrllltax I[eJraJlocb rro

/1Be-TI)r4 Dr CUO3r,rqr,rr4, il ifoS?r{g - To.rrb}to no oArroit DricnoSr{I{r{r{, Talt HaH I{a}I{e
rrpr,r rre6o",rr,[roM crrcr4€rrr{rr or r\errrpa nJIac'rrl{Iltu lrao5irarrteultrr ItpaftIILrx BoII
rra nrre{ontrJrrrrrrJ,\ clrlrNrrtil-t repflrorcfl r{B-Ba Btr{IILcrl{poIrarrl{fl. Ilo atr.ru }He co-
o6parrtenuxt\,r Barbor(aJrr,rrr,rft r.r npeq{oxarrrruft crrlmrnrr /(c.IIaJrI,IcI) Ka}ItIIErfi It€I

or;1e.nr,trofi II,iIacrI{IlHe.
O6pa6a'rr,rsa.'rocb rro arersrpe rapu crruMrtoR I{JIfl Harrr4or,i I{aMep],I. Il.nac-

l,rrrrrir.{ 6r,rrrn narreperrLr ira uplr6ope CI4II-5 c r{cnoJIrBoIraIIrreN{ rloBoporHoro
cloJrr{rta. II;rac'rurttta oprleIITL.IpoBa.rracb B npu6ope laH, 'Ilo6r,r ualtepnenrr,rit

/{[asrcrp uao6pa](errr.rr"r coBrraJr c rtoop^r{flatoft y, rd llce rra}repcrrrla pacc'roarllrli
rreil{/{\r uBo6pa}rierrufl[{rr crrxf}rerpr4arrlr}Ix orRepcrl{ft 4ua$parur"I AeJIaJIT{cb c
fioNrol{bro STOro r\{I,IItpOr\IeTpa, B TO BIIeN{E Italt IIOI{aSaHI,LE r{I{HpO}'leTpa I O1'-

cqrl,fr,rBaJrr{cb ro,rrbHo Ha npafinux uso6pair{er:IlTqX - A,rrfl ltorlTpoJlq. Taxrant
irie nSrrer4 r'IlllreptIJrcfl r.r rtarrt4r,rfi c.rre4yIorqufi AI{aNIerp.

lIa ocrroeaurrr,r r{BN,repeuufi uaBecrHr,ru cnoco6or{ BllqrrcJr.qJlr{cb BIrarIeHI{-tr
rlottyca 4,nn narri4oii or[eJrb]rofi Boubr, cpeAr{eBaBelrreurloe Iro Bolrarf Blraqelrue

$o,tvca, B0,fIr4{tr{rILI npoAoJIbrIIJx a6eppaqr.rfi 65 r,r norrcpcullrrlx a6eppaqufi 6r.
VcpeTlrrerrrrbre BrrarleIILIfl fioilepeqItr,rr cScpn.recItI{x a6eppaqufi o6lt,eHrunos
Dpe/IcraBJreflLl IIa plrc. 4.

flo rerr )I{e r.rBMCperrrrsl{ 6r,rJr nocrpoerr xoA Jryqeii n6ilusv SoHyca or r{a}I{-
gofi r.ra Borr oAlroro Ar,Iax{erpa (plrc. 5) . Orr 4aer HarJr.aAlroe npeAcraBJrer'Il4e o
BItJraAe r{ar(Aofi sOIILr B c[opuUpora]Irle HpylltHa csepuuecxofi a6eppaqru,
o paSMepax 0roro npyx(Ha r{ o rroJrox(eHrrr{ Harl.lrysuero {oxyca. Moxno B}1[€rb,
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Prac. 4. flonepeunne a6eppaqru
o - BepxH.sE I{aMepa; b - EIDfiEEE fiaMepa

Puc. 5. Xog ryreii B6nr.rar Sonyca
o - BepxHnrr r{aMepa;:b - Hu)ftHfln r{auepa

-/0 0 /0
6r,utn

-n(4u - t,5

qro c{epuqecnafl a6eppaqlra o6ibeHTr,IBoB }reAor{cnpaBflerra: ryqr,r or r}HerrrHr.rx
sorr trepecenaroT otrruqecrryro ocb nepeA {onycorr, a oT BHyrpeHHrrx sorr - 3a
t!onycoru.

Benu.rrarra acrraril{arlrB}ra o66er{Tr{IloB oqeur,rBaJracb troJr}rpaaHocrbro BIra-
qeHr.rfi $oHycon BoH AJr.fl BBar{NrHo trepler{Ar.rnyJrrrpHr,rx Arra}rerpoB, V o6orx
o6T,eKttlson actporpa{a acrErNlarlrqecKafl paBHocrr, or(aBaJIacb HeBEaqr{TeJrr,-
rrofi, a trpeAeJrax ouu6on ee ofipeAeJreHr{.fl.

trll uaHoueq, tro BeJII{qrrHe rlorrepeqrlrrx a6eppaqr.rr,l 6rrura nait4erlrr AJrfl naE{-
Aoro o66enrr,rBa paAr{yc Hpyx{r{a Har.rMeFrbrtrero a6eppaqtrotrtroro uao6paxeura
p n {oHyce rd rexulrqecfiafl trocroflHrafi Ti

pT
Bepx rot* I{aMcpa 4,/t .tttt,,v 0'56 0,54
Llrxrrqs ttaMepa 3,5 .ro.;.,rr 0'44 0,43

B coomercrButr c KptrTepueM lap:rlraua o6t,exrlrs uepxueft KaMepbr Mo?r{Eo
cqtrTarr, xoporu{M, eropofi o6textnn - trpeBocxoAur,rM. Ha.nuqo, ranuu o6-
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t0 ,90

/uua

d,uu

/[ /ry

Pnc. 6. Sarucuuoctr ALIaMerpa sBeBAEInx rao6paareuufi or.Epl(ocrrr sBeBA

paBoM, pa3rnque B r(aqecrBe o6renrlreoe. ILrxnn.s KaMepa AoJIlr{Ha AaBarb 6o-
llee peexue trBo6pa[reurrfl tro cpaBueur{ro c Bepxuefi, qro r{ AeficrBr{TeJrbHo Ba-

MeSaeTCfl Ea trpaKTIltRe IIpI( CpaBIleHtrI{ trapaJIJIeJIE,IIO CIIflTLIX IIJIaCTUIIoI{.

Itpyrxox ocraro.IHlrx c{epnuecHrx a6eppaqufi y o6oux o6r,enrlrros rle
uaolnoro 5olr,me HpylHKa reopertrqecnoro 4lr{paxquoulloro uao6pameura,
paArryc Itoroporo 6 : 0",28 \Ptt D : 40 cru.- 

Paeuepr,r {otorpa{uuecnr{x sBe3AHLrx r'I3o6pa}fierruft BaBrlcflr or rpr(ocrrl
BBe3A, trpOlOIiI{UTeJIbHOCTI{ CHCIIOSIIqI{I4, IIplll{eIIfleMOrO COpTa 3[4yJILCI4II'

a ra1ir{e bt aruocsepHbrx ycJrorrr,rfi so BpeM-rr El{ctroHr{poBaHufl. Vlao6pa}Helrrrfl
caMbrx cna6r,rx BBSBA B qetrrpe fIJIacrI{EIttr 40-cn acrporpa{a I{MeIor AuaMerp
B cpeArleM onoJro 30 nnn. C yne.nuueulIeM flpltocrl4 sBeBA paBMepI;I ux Sotorpa-
{uvecxux fiBo6pall(eHLrfi 6r,tcr:po Boapacralor, RaH rloxaabrBaer ptrc. 6' Ha t9-
TopOM upeACTaBJIeI{bI 3TI{ saBl{CI{MoCru p,ilt{ rleTblpex paBHLIx SXcnoeuqzfi. flo
CpaBEeHuIo C anaJlorltquofi BaBucuMoCTbIo AJLa IIeHIIcHoBbIx Te,[ecxouoe [7,
131, o6naAarorqux Htrsrox{Ho ua"nofi xpoMarl{qecxoft a6eppaquefi' HpuBarI ua-
pacrar{r{fr ArraMerpoB trBo6parrieHufr. y 40-cn, acrporpa$a noAHI,IMaerc.s suaql{-
Te,lrrrr{o Kpyrre, qro r\{oEtflo o6r-acrurtn B-JII{flHI{er{ xpo}IarrrBN{a 1rO-c"nu acrporpa6a.

Xpouaruuecnar a6eppaql{fl acrporpa{a I{ccJreAoBaJlacr, tr{. tr{' flpouux
l4l s csflau c Br,rtroJrrr.flBrflr{Mucfl Ha reJ]ecxone pa6orar{r{ rro crer{Tpalr,uofi
ftJragcll{trHar{ufi Cla6brx BBeBA. flonyueuuart I4. U. Ilporutn xpoMarlrqec1ag
npr{BarI o6t,ertTltea BocrlpouaBeAeIra ]ra ptr,c. 7.

10

46

42

/2

e

Pr.c. 7. Xpolraravecxafl (pr4-
aax (ro trccJreAoBaurrfiM
I{. lI. flpouur)

Kprann3rra nola. Orn;ronerruc rroBepxHoctlr uao6palr{errr{fi or r4AeaJrbHoii
il.rrocKocrrlr otrpeAeJrqJrocb AJrrr rtarx4ofi HaMepbr acrporpa{a uo crrrlr\fHaM 3Be3A-
iloro troJr.rr c 4ua{par,voft l'apluau&. fIo.rry.lsilurJe peByJIbrarlr npe4craBJreHLI
IIa pr{c. B. Ilpu froJrrroM orBepcrflr{ o6'r,enrlrsa rroJre o6el{x HaMep acrporpadla
rJtocxoe B rrpcAe.[ax npyra piil(r{vcoM oxoJro l0 ca, a Ha 66rE,mrlx paccroflIrrrflx
o'r r{er{rpa uoJre r{Bo6pa}r{enuii lrcnpuBJrflercn, yAaJrrrrrcr' or o6t,exrr{Ba trpIrMep-
rr<r na 0,1 M,tLlnL\ r(a?r{Abre 2 cm yuetuqeHr{fi uonq. }'Ia rrJlacrrrrrnax 30 X 30 catz
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42
0

4.

42
0

-42

Bxo4arque B aro Bbrpa)fieHr{e yr.lrr,r I r,r l noHasarrr,r r{a prrc. I, rge O - rlropilrr
rJlaBlrafl rotrna o6r,cHrnsa (qenrp npoexqr.rr,r) , 7' - ourr.rqecnuft tleutlt nnac-
TlrHltlr. feoue'rplruecnltit clttlc.n ocraJrbHr,rx BeJrtrrarr4H .EceH I,ra qeprelr{a. Tptr-
ronoMerpnsecrtr,re Synnqr{r{ yrrroR i, I, I * o' n (6) .rrerHo Brrrp&8r41'b qepea o1.-
HOIreHrIfl COOTBeTCTByTOI{rIX oTpeSr(oB, ysr,ITbrBa.E, qTo oTpeSRlr r{a [.rracTr4rr-
He - Be,[uqrrHrJ Nr&.]rlie rro cpaBr.rerrurc c {oHycur,rr,r paccroslntrem F:

I -= F sirr . (t - #)-'' (, - #)-'''[r - A]!:-]-' ' (7)

Plrc. B, Itpr.rnuaua uoln
acrporpaSa
( 

- DepxHqrr r{arMepa;

b - HUH{}rfl.a Hauepa
/2 t; ctt

AJIfl rtpaetsrrrx sacrefi pac{onycupour{a Aocrnraer Beruqunr,r 0,3-0,4 nat. 3l.o
lroATBeplFiAaroT rn dronycrrpoBoarrrr)rc cIrI{t\rHL{. Ilanplrnrep, r1a rrJracrrrrrnax, cnfl-
rr,rx 21r.VIII 197 1r. [pr{ rerrrepar)rpe *16" C, tralr6o.tee peafir{e uao6parrrc-
rrrttt B IIcIIrpe rroJlr coorBercrByrolr orcqerarl tfortycllpono.rlrofi runarrr 9(i,{
(rurrrinan rtartepa) u 10G,4 (nepxuna nauepa). Srlr aua-rerur {oxyca ocrarorcrr
HauJIysIIr],Illr{ Ao paccroflli\tn 70 car or qerrrpa rrJracrr.{r{Hrr. Ha nparo rrJracrlrrr-
Itr4 Irar{Jryqlrlrfi {oxyc lroJryrrrrJrcfl rrllr{ orcarerax 96,7 n 106,7, r. e. RaixA\/ro
IrJracrr{rrr{y norpe6oearocL, crlecrHrr, na 0,3 Jtil B c,tol)orry yAaJreHr,rs or o6r,er{-
TIIBA.

f{r'rcropclra. I{eficconcxne arerr,rpexJrr,rrrBoBbre o6.r,enrlrnr,i crrcreN{br 3orrrri:-
$e.nr,ga, noropbn\rr,r cna6lren 4nofinoii 40-cnt auporpa$, orJrusarorc.s cpaBrrlr-
TeJrbIIo r\IilJroft nenlr.rr.rr.rofi noa$Sraqneura Alrcropcur.r. Ogrrano u rrpu aroM BJr]rrr-
HI,Ie AI{CTollClIlI IIa ItpaflX IIOJIfl nIOiIteT oHaBaTbCfl C}IU{eCTBeHIILIM I{ AOJI}I(IIO
yqr.lTrJBaTbc.fl.

,fl,uctopcun rrccJleAoBaJracs Tan r{a3LrBael,rlrr\r rrero4oNr crtonr,aaqeft nallr,r
[14]. Buecte c noar[Sraul{ellrorr Ar.rcropcrrr.r Nreroil oArroBper{er{Ho rroaBoJr.se'r
otrpeAeJrrrrb Nrecro orrrr,Iarecxoro qerrrpa Ha [JIacrr,IHHe. ,fluc.ropctrfl rro trpflN{o-
l{y Bocxo}I{AcHrIIo I,I AI{CTOpCI,Ig IIO CnJrOtreHLIro onpeAer.aIoTCtr paSAeJrbtro.
O6rr.rHo rIpI,MccJIe/IoBarII{rI Ar{cropcrrr.{ acTporro}rrrqeortoir ourrlnu l,rcxoAfrlr' r'ia
rIpeAnoJIolI{eutr{fl, qro Ar{crollcrra o6.ua4aet qer{rpaJrr,Hoit cr,rlrl'rerplrerYl ll srr-
Jr.EercfI rty6lruecnofi Synnqnefi pacctotnlla or orrl'rrqecHoro qelrrpa.

3nea4Iraa napa nr,r6r.rpaerc.fl c paccrofllrl,rer{ onoJro rroJloBl{}rbr rroJrfi r,r opn-
elrrtrponauuoil BoBr{o}lrHo 6.rrlrtrie n HarrpaBJreHr,rro, BAo,rrL noToporo I,Icc.lro-
[yercr{ /u,rcropcr4rr. llapa anea4 rrocJTeAoBareJrr,Tro (rotorparplrp)rercrr rra rrJrao-
TI{IIKo IIeCfiOJlbHo llaa Co CI{eqeHL{erI UO a'rorl rtOOpAr{rraTe. Telr Carvirrlt OAIIO rr
TO ?Iie yrJroBoe paccrorrr{rre o lre}r{Ay SBC3AaNrI,t OTrt,naAbrBaercrr rril rIJracrllr{rin
rla paSlrbrx paccToflHr{flx oT orrTr{qecr{oro rleHTpa, rrTo I{ IrosBojrrjer or{eHr.rl.rr
B e Jrr,.rarrrHy ArrcTo ltcr{Lr.

Vrronoe paccrorarle o'rlelriAy AByIrfl BBeBI-Ialrr{ rra ue6ecrrofi cr[epe ra rlrlreii-
IIoe paccroflttLre I ueirt4y lrx uao6palr{errl,rflt\rr,r S, lt S, rra IIJIacl'urrrt0 cB.rr3Arrr,r
co0rrrorflerrr,rerr [15]

I : tt sin o'sec i sec I sec (/ --l- o). ((i)
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flplrnnenrn H coMlloffiIrreJlfll{ sroro Bbrpax(e-
r{r,rfl paBJIo}tteul{e B prA I{ npeue6perafl rrile-

Halrr{ B},I[e nTopoft crelrellu, rloflyquN[:

t - Fa(L )-r'' +*r'- *r"), (8)'12 2 l'.

rAe RBeAeIIbI cJreAyloqlle o6oatraseHufl:

r' -: rl?, l' : UF, n' : rul F.

I{an nortaer,rBalor llblpa}Iteuur (6) - (B), pac-
crot:rla.fi I uext4y uao6panrerurnulr oquofi
u rofi rxe nalllr BBeBA B paBuLIx qacrflx rura-
crr{Enr.r 6yryr IreoAr{I{aItoBbIMr{. 3ur nalre-
Lretr4rr 1 BbIB E aIIIIbIe p aaluql4eM Yc ;r o n l'rfi I p o-
ertTl{pollaI.II{fl AyII{ Ha nJIacTIr}IIty B paSrIl;Ix
ee rracr.sx, B cJ]yqae uI,IpoItoyroJlbHoro
acrporpa{a cyu,ecrBeHuo 6onr,rue BJrrr.sIrIa.rI

ArlcropcIIJt.
f{ruua orpear(a I lrnteer }'IlIHrrNryN{ npl{

r : t1, : 0, rtorAa cepeAr{Ha orpesl{a coBfla-
Ilaer c orrrrlqecxlll{ I-IoHTpor{. O6oer.ra'rlrNr ero
MI4III{[raJIL]IOe SEaqeHpIe AJII{IIII OrpeaHa I n
qerrrpe uepea 1". IzIe (B) cJreAyer, qro

t":Fa(t+#r').
Prc. 9. H olpegclcrttrro AJTLIIII'I or-
pe3ra Melr{Ay uao6paxeuuarru /(Byx

(9) 3BcBA rla IrJracrl{rlr{c

I.[e ucnanieHrroe Arrctopclrefi rr HaItJro-

coorBercrByroqee r : 0, rrox{tro lraiitra

[4a er,rpameuufi (B) u (9) c roqllocrblo Ao rlrreIroB Broporo ropflAl{a cJreAver:

,. (, + r'' - J-- n'').

oTr(vAa

(10)

Tanlrm o6paaou, .rro6r,r r{BMep0rrrrrrrfi na n.nactIrHIte orpeBoH I npunecrl{ It ee

r{eHrpy, rreoSxo4urto Be.rI{qI{Iry I ynruotxr,n'r, na (1 - r'' +;ru'2). flpnne4err-

Hr,re r( qerrrpy BHaqeIIIIfl paccrotlHl{fl l"6ygyt cno6o4nr,r or LICHarxe}Itlft, Cuf3arr-
Hrix c flpoenrllpoBa]IueN,I, IIo Bce erqe 6y4yt BaBlrceTb oT r BcJleActnrae: 1) BJInrr-
rrrr.fl Arlcropcuu Llq: cr? u 2) ll,:r:lrnuun oruu6nn AZ uplrnaroro noJIolIteI{I'Ifl

t - L" (, * r', + #r', - +"',) (, + +Y')-' -

l"-l(t-r'r+*"'r).

{)rrrr{r{ocr(oro r(erilpa LtT: - +!r.
rlot\,I r{ ontn.recxofi ocu BHaqeHl,z'e ls,
c ror'rorqbro rpaSlrr.la l" - / (r).

Par;uoc.ru lo - l" cJrylriar rrllaBbrlrlr qacr.rllvlr{ ypaaneHufi AJIa oilpeAe[LeHttrr
rtoo$(ruqr.reura Ar{cropculr c rt ouur6Hlr AZ upllnaroro oilruqecl{oro uelrrpa:

c(rl - r?,) -''-io{ r I a : lo - 1", ({t)
.rl\e a - ourlr6rra lryJlt,-ilyrlrira paarrocreft lo - l"; r, u rH - paccrotrilue
JraqaJra rd r{ollqa orpeana I or ourpr-Iecxoto qeIITpa.

Il coorcetcrlr{u c rraJro}fierrrroft nretoqnrroit gr-n rlccJleAoBauutr iluclopculr
tfororpa$lrpoBaJIacl, (n rtepu4naue) anna:ropt{aJrbIIa.E o6,nacrr lre6a (coanea-

4ue Op,ua), [pr{rreM oAr{II paB :leJlecxorr Me]IiAy exclloBI{LIr{rI}'III nepeMeq,aJlcfi
uo cr rr 6r,uo c4cnauo Aellflrb encuoauqufi oArloBpeMellllo l{Byil{fl I{ar{eparlr{,
a gpyrofi paa - ceML oficrroalrqufi (roirie oAIroBpeN{eIrHo AByNIfl nalrepartr.r) upu
cNrerqeur{r{ TeJrecnoIra uo 6. Clreqerrr{.a TeJrecnorra cocraBJrflJlr{ Bo Bcex cJIyrIaflx
or(oJro 1'. If,a Kalr{AoM r{B crrr{r{rroB r\{ox(Ho Srtro nn6parb I.IecHoJIr,Ho trogxoAfltrr,}Ix
rap 3BeBg.. 3rraceHus noo{$uqueura Al{cropclttt c tt HoopAI4IIar Axu L'y on'
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Ta6.nnqa 2

F(auepa

Bepxnxn
Huxusg

Itost!t[uquerrr [t4cropctur Onurvecnlrii qeutp

c-

-0,48 +0,04

-0,53t0,05

ca

-0,64+0,01
-0,53t0,05

L,x, ,tt,,n

0,7 t0,5
0,3t0,5

Ly, ,tt,,u

-0,8t0,6L,3to,4

TIIqeCItOIO qeIITpa OTHOCI{TeJIbI-IO IeOMeTpr{qeCIiOrO qeIITpa trJIaCTI{IIHr{, trOJIyqeH-
Erile B peayJrbrare peureurr.E, npr,rBeAeHLr e ra6il. 2.

B upe4erax oun6on BeJruqr,rHy Ar4cropcr.ru lroirirro cqr.rrarb o4uuanonoft
y o6eux Har{ep r.r rpr{rrarr, AJrfl acrporpa{a cpe4uee auaqenue:

c : 
-0,54.m,rcn|epa19 

: 
-0",0701epa08 

: - 2,5.70-8 nnlnns.
Tan Han c < 0, ro ArrcropclroHlroe crreqerrr.re uao6paxrennfl HanpaBJrerro H
rIeETpy rroJrfl, T. e. o6t,exrrasbr acrporpa$a o6ira4arcr orptrqarenr,nofi, <6o-
TIoIrHoo6paBuofi> 4r,rcropclrefi. flonpaBnr'r Ba Ar{cropcrlrc troaroMy 4onrHur,r 6r,r'rr,
IroJro)firrreJIbIITilMI{. Berlrsuua Llrrcrol)c[r{ [.-rrfl p&BrrrJX paccroautrft or qeHTpa
rrJracrrrrrnr{ [aercE ra6n. 3.

Ta6rnrla i3

Pacotosnue oT rleHrpa
rjofifi, epao

,Eucropcu,I

, .r, 
I 

B ceft. Ayrrr

L

2

.)

4
5

0,5
4,3

14,6
35,6
67,5

0,07
0,6
1,9
4,5
8,7

I{an nu4r,rn'r, Ar{cropcl,Ifl rreaHarr\rreJrrrlra ro.rrbno B rrpeAeJrax troJrfl 2-8",
a AaJrr,me olra 6T-rcrpo BoBpacraer. Ha xparo no;rr 10ox 10" Ar.r0ropolr.a /tocrr,{-faer BeJrr4quntt 8",7 . Ornoclrre.ntuarr Atacropcrrfi, Br,rpameHr.rafi orrrorreulrei\f
BeJII'IquIIbI AIIcropcI'Ir{ IIa npalo Ito BceNIy AI{ar'IerpY troJl.s7 l{JItI acrporpa$a
paBr{a 0,05o/o .

V o6er.rx rtarfep onruqecnflfi rIeHTp Aocraroqrro 6.nlraox H reouerprrqecxorry
I{eH'rpy IIJI a0r I,IIII{IIL

Ypanuenrre 6necna. cltcteuaut.recnafl orul,r6rta B tro",ro?iloul1r{ BtseBA Ha
rIJIacTulrHe, IIponopql{oHaJIr,IIafI IIx flpl{ocTI{, y TanoIo IIIl{poHoyroJlr,Holo I,r

cBerocuJrbrroto reJrecnotra, HaK rrccJre[)/el{brfi acrporpa{, uoxrer flocr]Iriltr,
Slraqr{TeJIr,Hofi IreJrI .IuIIEI }I r[erlsrlorr c.[o]riHrrlt o6paaou B BaBtrc]4Moc'tl{ or
MeCTa SBeBALI Ha IIJIaCTI,IllIte. Bnr,r41, C.iroiriHOCTr{ xapaqTepa erOfi Olru6nrr rt
TpyAHOCTLT OnpeAeJlelrlrfl ee tro BCeMy IroJrIo fipumJlocrr orparrklrlu,tDcfr 1r3yr1g-
rrr{eM ee B Atsyx sorrax rroJrfl - B rleHrpe u Ha nparc.

V_panrrelrue 6necna B qeHTpe noJrfl Molr{er 6r,rrr srranano uraBrrbrlr o6paaoru
orou6nofi qerrrpupoBnlr o6T exr:rasa, [pr{Bo4flu1efi x acrrMMerpr{lr BBeaArrbrx r.rao-
6paxenuii.

,?],lx uccne4oBaHr{rr ypaBueHr{fl 6"uecna Ae.rra.[uc], crrr4Mnr{ o6racru BBeBA-
Eoro rle6a trpr{ AByx troJloHterll{.rlx Harrep acrporpa{a orHoctrTeJrr,Ho noJrorrHrrr
tr c troBoporoM rrJracrr{rlHrr B Haccere sa 1B0o Me}r{Ay enctro3lrqtr.fiur. ltaxAofi
SBeBAe Ea trJIacrI{HHe cooTBercrByer Irapa 6ruenr,lx }fe}r{Ay co6ofi nao6paxeullft.
Paccrosnu.s Ar u Ay MelKAy lrrdr,Ir4 BI,IBBalrrrr cABtrrorr Lr troBoporoM rrJracrr,rur{]I
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C yenecrrrtrMlr SHaqeHufll{I,I IIeCTI{ trOCToflIIIIbIx O6pa6atrrnaJIIICL trSMepelMfl

,"a14 o, 7* 4o 15t". Oc'raroqurre yr(JloHel{rrf ypaBrreulrft'

Lr - (a* * ba * c):2V*, Lv - (da )- ea + il:2Vu
6rrru uaueceHbt IIa rpa{un B saBI{cIIMocrIa or -spriocrl'I anea4 (4uaMerpa sBeBIt-

UrrX UaO6paxtenuft Ea IIJIaCTI{HIte), U qepe3 troJIyqeHIIIie TOcItU [poB6I{I{JII{Cb'

crJralrrellHbre HprrBr,re ucnouofi saBlrcr{Mocrtr 2T/, (rn') u 2V,, (m)'
"^"^fui.oOpa6oraurr 

ABe rrapbr rrJracrrrlrox, Ha Ito'lopbrx (lotorpa{upoB&rr&cl

o6racrr B coBBeBAr{u Opta, fl;nac:rlrunra cI.Itr{MaJILrcb s6stuzvr Nlepr{ArraHa c

;;;;;;;,I;ry.yt lS'nun. ila rtaxrgoft rlrracrrrrllte L{Brrep.srIoc} uo 40 3B.BA,

s o6racr[ paAr{ycoM onoJlo 1' nonpyr qeHTpa rr.IIacrIrHItI{. Belruquur,t llauc-

perrrrbrx BBSBA oIIpe[eJIflJIIICb nO [I{a]\IgTpy UX lreO6pa}Ite}Illfi C no}Iotq,blg SaBI{-

cuMocT,t, uarl4enuori: rro trSMepeHIIflM oHI{I\IHa o6;racrr'r Ceaepnoro noJLIpI.IoIo

pflAa'' 'iloryr"rrllbre 
lleay;rlrrarrr IrpeAcraBJIeIIrI rlil .pI{c. 10. Ouu AoJr?n}rt'r pac-

cNIaTpr,rBaTLCfl JII{IUb KaI{ npeAB-apIITeJIbI',I',LIe, HO IIOSI}OJI.EIOT C VBepeIIuocTbIo

orr\{ertr{rb, qro naMepbractporpa{i o6na4aror cpoBIII{r€JrLuo ue6o,ns,roii orura6-

nofi apnocru B qellrpe uora.^fIpU pa3Hocrl{ B }IecKoJI6I(o BBes[EbIX BeI[suiI
ouru6xa I{e npeBocxoAwr 2-3 ilLrctt') 't' e' 0',3-0"4'

Sror nr,ruo71 iloATBepiltAaercn na6.lroAelll{.fl}[l{ [Ilyroua, uueroqerO dloto-

rpa{1aqec1ylo BBeBAIIyIo IrerIl'IqlIIIy olto.r]o 15'". IIoupaBHa Ed)eMepugr'r flly-
,irii 

"o 
,ro6.o,o4"rrrsu ua 4O-c,ru, ar.lrporpa{e-[16] 6.nrsno_ cxoArlrcfl c peBy-rIL-

rarar{lr Ha6ilIoAeuI,It g. g. Jlan4oncHoro , [yrr*no"rtofi o6cepea'ropnu [t7l
r{ cBl{AereJrbcrByel' o6 orcyrcrnr{r{ Bal,Ierlrofi cl.tcrelrar:n-recttofr omll6nlr B Ha-

ItrI{x IIOJIO]fieHIlttIX'
Vpanneuue flllltocrl'I Ha Itpalo uorn o6lzc;roB'Ilello. nPerrllyul'eorBelrrlo lto-

yofi. O6rer{rl{Bln ac'rporpa{f o6na;1aror BIIyrpeIIIIeii IioMofi, ilpII Itoropoli

4uS{yenrre ((xBoCTr,r) sBeBAIlbIx uso6pailteHufi IIaIII]aBJIeHIJ It Ilellrpy IIoJIfl'

B lrruy"urorc ororo {e'rp_r,r u,o6pa}nerrlrfi npHux 3uc3A Ira rrJracrrr}I*e cr'te-

qaroTcf oTrrocIITeiILIro CJIa6bIx sBeBA B flanpaBJIeEI'II{ It Uel{rpy IIoJIfl, rrpl4qeM

BeJIuIIEIIacNIcIqeHIIfISaBI.,lcI{ltfialtoTfIpI{ocTI{3Be3Abl,TaI{I{oT}IecTaee}Ia
il,IIACTI{HI{E.

BnrA.snrae HOt{bI UBySaJIOCL IIyTeM I{3[IepeIIIIrI TeCIrl)Ix IIap 3BeBA, afiCIIOHII-

poBarrHr,rx rra pa3rll,rx t{ecrax rIJIacrlII{KLI. flpantltvecnll Nao6paritell]'rs trol\-

B r(ag3ere, a TaHiI{e }[BoeIII{lJ]rI BJIItflHI{el\[ Oral{6flll qeIIrl]I'IpOBI(w 2V * n 2V lt-

Pa31114s14e op[eIITI,IpOBI1II ]I CABI{r HaqaJIa KOOpAUHaT II.IIaCTIIHI(tr yq14TLIBa1ngb

tro rpeM AccfrKa\'I aeesil B-9* c rroMorqr'Io rEEefiHr'rx {opruyn

Lr-ar-lbA*c, Ly:d**ey*1.

Puc. 10. Vpanreuue 6.necra
rr - BepxH.Hf HaMepa; b -HDrt-rrfl,I r(aMepa
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xoA'tq[x nap oTbIcI{I{BaJIIrcb Ha cHtrlfIHax 6orarofi BBeBAaMrlr o6nacrn ne6a,
cr[ororpa{r.rpoa_anuofr Hecr{oJrbno 

_paa co cMeqe}rtreM TeJrecxorra BAoJrb o4uofr
r{oopAr{Hafl,r. f{nn ytrpoqeHr{fi o6pa60rxr nrr6upanr.rcr, rTapr,r, qeuouHu ueo6-
palxenr.rft r{oropbrx rrpoxoAflT S,ilnaw otrTrrqecKoro qerrrpa trJracrHrrntr.

Yro6r,r rra BBalrMHr,re paccro.Eulra rao6pamenufi snea4 B trapax He BJrr4r.sJrr{
r{^SMeHerrr4s yc;ronr.rfi npoeRTr{poBarrrrfl, trapbr uu6zpalnct AOCTaTOqHo recHbrMll(0,2.-0,lyn)' Ha rrJracrr{Hr{ax rr,rrepeHo rrerbrpe rapbr c pa,Hocrbro 6recxa
or I qo 3* u apxocrbro carrrrx ,u.r4 or g go {3d. e.ry"uru'rui lrauepeurft 4a-ror noMtrolIerrrr,r Ap n Ar paccro.rrrrrrrl MelH(y zao6paixeHr{EMr{ 3Be3A B rrapax(A. - B rratrpaBJrer*rr,r trepeMeqe'r{fl uao6parreu#t ,ru rro*.rrnna, Ap I ,
ilepleuAr{nyJrflpEor{ [epBor{y HalpaBJreHr.rio). Benuuuur,r Ap r,r Ar 6r,rnu^uaue-
CEIIIJI IIA TPA{NNN IIO  PTYNTEHTY PACCTO,SHI,IS r 3BE3A OT OIITI,IqECHOIO qEI.ITPA.
3a,,rcmrocrl Ap (r) Ha. Drrrx rpa6uxa" B trpeAerrax oruu6on upeAoraBJrflercfl
l]paruoft, IIaI]aJrJreJrbrroit ocr,r a6cqucc. 3ro cnr.r4ereJrbcrBvcr ob orayrarrtll,I
BJITIflIII{I lto]Ii,l B HaIpaBJreHrII{, fleptrelIAl4ltyJrfrprroil{ HanpaBJreHr4ro Ha olrTu-
'recnl{ft IerJTp. R ro xre BpeM.E BCe SBeSAHbre napbr rroHasaJrr,r qer6yro SaBHcr,r-
ruoc rr, Ar (r) .

Ana;rua crlrx rp a{,r* oB rro BB o JIfl er cAeJr arrr c Jre/{yrcnqrre Bbrts oAr,r.1. Brr'tu,te Hor{r;r oAr4rranoBo y o6enx Hax{ep airporpa$a.
2. Itoua orcyrcrByer B rleHrpaJrr,uofi.racru no.,rr, B npyre paAr{ycoM o*o-

JIO J
3. 3a upeqeJlal{Ir arofi o6nacrr{ Itol{a Br{Br,rBaer Bar{errroe clfeqeHrre 6o.rree

flpnux lrao6parxerurii orrtocnreJrE,r{o cra6srx, rra[paBJreHr{oe H r{er{rpy troJr.s,
IIp[rreM BeJ]UqLrHa cr{erqeHr{fl pacrer c yAaJrerrr{ex{ or qerrrpa rroJrfl r{ c yBenr.r_
qeHr{eM pa3trocrr.r apnocrefi BBeBA.

4. LIa pacc'ro.rll.Ildlr 1+15 ot qelrrpa noJr-E BJrrrrr{ue HoNrr,r cJreAyrorqr{rr o6paaou
BaRr{cr{T or fillKocTr,r BBeBArrrrIx r.rao6parneur.rfi.

Lm
Brrlsqrle r{oMhr, cer{. Ayrr{

0 Lm 2m 3m 4nL 5m
(0) 0,6 ,t,4 2,1 (2,8) (3,5)

(n cmo6Hax - DrtcrparroJrr{poBa}rrrr,re anauerrr.ra) .
'I'aitunt o6paaolr, BIJBBaHIToo BJIr{flHr{eM KoMr{ ypaBr{eul{e 6,uecxa rra rtparo

rr,Tacrr.rHnr,r 30 x 30 cn2 npw 6ontruou pa3flr.rql{Il flpr{ocrr.r orropHr,rx BBeBr{ rr
OIIPEAEJIflEMOTO O6'rErrA I,IOiITET AOCTI{rATI, IIECKOJII,ITI,IX CEI(YHA AYII,I.
.. ollefima 'Toqfiocrr,{ orrpeAeJreiir,Lg uonoxelrr,rrt MaJrLrx arrurr*, c gnofiurrnr
1t0-cx, acrporpat$om. flonrras orrlr6na acrporpa6lr.recrtoro rroJromeurrfl ue6ec-
noro o6'r,errra cr(JraAbrBaelcfl tIB rpex uacrerY:

1) ouru6rur IIaBeAeIrIl.rI na uao6paxreulre o6t-eitra nprr rrarrepeHr{rr ero 11l]fi-
I{Oy^I'OJILI{I;IX I|OOpAIIII{A\ r, y ;2) :al,vrttnwn ornlr6on troopArIIIar (nax r,ranrepelrrrrrrx, rarr u cdrepuuecnrax)
ouoprrr,rx 3BeBA;

3) clrc'rella:rr{qccrtpr,\ oulr6ort, BaBr,rcflqr{,\ or onrr.rrilr r{ r{or.rcTpyr{ul{r{ acrpo-
rpa6a (fl ,.rc.rp1,rag11raJrr,Harr oruu6Ha, u.rru oruu6xa acrporpa,fa).

Be.,reqr'rrrtt arldx cocraBJIflIou{}rx BaBr{cr{T or coorHorrlerrrdfl ,{l)r{oorl{ o,,peAe-
Jrfle^roro oSrenTa r,f orropr{Lrx 3Be3A, OCO6ennocr.eft ([unxrenre, crplrHrypn;
orIpeAeJrqeil{oro o6r,enra, rrpoAoJiiHrrreJrbHocrr{ aHcnoBLII{r{r{, I,recra bO"eirri
Ira trJlacrl{IrHe' a raH}Ite or ycJloBuii ua6.nro4eulrfi (4pornanue uao6pa}r{eHrrfi,
[po3paqHocrr,, qacoBofi yro.it I,I Bblcora culruaeuoit o6"iracrtr, .i.oqrrocrr, rIrAIr-
ponauirn).

flpuruerru'eilLrIo It Ma.[brrI rIJraHerAM AoJr]r(rrBI orAeJrrJrro paocrr{arpr{B&Trrc,E
ABa'Infi[srrr]Ix cJlyqa.g:

a) na6lro4el{r{.s flpnr{x, TaI( IraBI{BaeMr,rx ira6paurrr,rx, trraJrbrx rrJrarrer c
l{eJrbK) onpeAeJreHrrfi Heltoropblx acrpor{oMr{qecKl{x ilocroflHIrbIx;

6) nraccoor,re na6.nro4errrrfl, \.rfl. o6ecnesenua a$elrepnguofi c;ryxr6r,r MaJrbrx
uaHer, a ral{}I{e c I{eJIbIo orltpElTrrfr rIoBIJx MaJrrJx trJlal{er.

13 ucpoonr crytrae llaaruque 6;ruecma uanofi trJrarrerbr tr otropuLrx BBeBA r{e-
BeJir4r(o, r,rao6panreur4q rrJrauerr,r r{ onpyH{aroqtrx ee otropubrx 3Be3A HaxoArrrcff
B I{errrpanbrrofr .racru rrJracTrrgnll, noDToMv ctrcreMartrsucr,re o-r6nl{ Eear{a_
,,,



rII{TeJrbrl,r . llpan'rr,r.recrtr{ /Ioclrr}riulraf roqHocrb onpeAeJle}rl{f }toopAllllar Nla-

Jro orJtlraraercfl olt oinllAaerloii, ncxoA.[I I{3 TeoperI,IaIecKLrx trpeAlrochlJroI{.
O4uoii r{B Tarir,r,\ rJrarrer, rra6JrroAaeMlrx lro cueqtraJtll{ofi nporparvrlre_, flB-

Jrfercfl MaJtafl nJIaIIera 10 I'rarlr.s. Ona pery.rnpuo Sororpa{upyercn ila /10-cil,

acrpolpa$e B I{ainAylo o[[oBI,IqI4Io uaqlIHafl c oceHll 1963 r. Touuocrl onpe-

AeJrerrr{fl noopArrrraT aTofi ,rra;noft trJIaHeTLI OqeEL{Ba.IIacb nyTeM cpaIlIIeIII4tI
rra6.[roAeHHbrx rroJtoTr{el{lrfi c l'o.uroft a$euepu4oft. Cucteruaruqecl(afl sacrb pa3-
nocrefi (0 - C)" u (O - C)a 1rurrrrsaJlacb rpu yilyqmeul{I{ op6IIrLI, a ocra-
T0IIHI,I€ yITJIoHeIIIIfl III]eAcTaBJIflIOT CO60ft CilYTIAfiH,bIE OtrIU6ITU HA6TIOAEHUiI.

O6pa6orira 70 noloirrennfi aroft r{aflofi rrJlarlerbl, roryqelllrbrx c 1963 uo

1969 r., AaJIa cJre[ylotrI,ue BIIaaIeHLIfl CpeAllefi ItBaAparllqecttofi oun6HII Ita6-
rIIoAeIII4fl: Eo =- -- 0",49, es : + 0",36. Cpe4una oIrI46Ha I{aBeAeHr{rI lla
rrao6pa[{eflIae nna.,rifi rlJrauerbl E*: Elt: + I ,lt nux':1 0",2. Ilplrlreprro c

"axoft 
1r{e roqFrocrbro r{B]\{epflrorcfl r,rao6pa}r{esufl orlopHblx BBeBA. Itaxr4oe uo-

Jloll{eHr{e }IaJIoia IrJrarrerbr onpeAeJrflJrocb c serblpb}Ifl orlopIIbInIrI SBeBAa[tlI?

T(oopAr{rrarr,r noropi,rx 6pa;rlrcl uB fterr,cnr4x I{araJIoroB. Ourn6nlr ItairaJIo)r{IJLlx

BBeBI(Hr,rx rroJIo?rieHrrft rrB-Ba B.lrl{riHuf HerosHocrl,r co6crBe}rl{blx /IBt{}Itenaft I't.o-

ryrHnacroflu{eMyBper'IeH!{Aocltl{Iarb+(0',3 --0',7).IIpuuetrrpexoflolllIl;x
BBeBAax aro IrbrBoBcr oruI,r6ny B IroJro)ileur{}1 IrJIaIlerLI )-(0",'l:-0',3). O6qcc
B.rrrrflHr{e rpex I4ciroqrrutoB orrrr6on (t.- r{ Erl l{aJrofi IIJIa}Ierbf, ei., u ei orropll]rlx
BBSBA, ra rd ei onoplrbrx anea4) coorBercrByer cpeArlefr otrrl{One troJloilietrllfl IvIa-

trofi ulanetLt .-l-0",3, uo Xa;.ri4oft l(oopAllHare. O'r.ur'rsue arofi (reopertr'{eCnofr))

o111u6nr,r noJrO?iieIII,Ifl I\IaJIoft IrJIaI.Ierl;I ot rraftlelltioi,i r,ra o6pa6orxr.l Ha6[IoAe-
Hrnfi sueearro ourrrl6ltoiil acrpolpa+a. B 4anrrort clyalae oua CoCraBJIaet -l 0"'3.

flpu rfororpa{Lrponaruru c.raSbrx N'IaJrbIx rrrlauer no o6uleit rporpaMMe'
rrpecne4yioulefi r1elr, oxBarr,rrr, ua6rroAeHI,IflrIlI BoBrlolr{Ho 60rlrrlee I,Ix rlllcJIo'

ancrroBrrqrrr,r /Iocrrrralor IrpeAeJILHo Aofiycrl,lMbrx SrIaqeHlrii. 14so6panteuua
oilOpIIhtX SBeBA npi,I Taltux AHCIIOSI{I{uflx oltaBhlBaIOTCfl 0I{JIbIIo IIeI]eAep]liaHIlbI-
rur, a raao6pair{crrlrrr carrr4x IrJrarrer qacro r{r,Ielor He[paI]r{JIbHyp dtoplly I43-3a

rre'roqnoft rrrAupoBnrr. .Pailrrocrr 6.lrecna orroprrblx BBeBIi u rIa.ul)rx rr,naller Aoc-
'lr.rraer B-10"t. lrlao6palrieru.rfl N{aJrr;rx rrJrarrer }roryr IIaxoIIIrITbcfI B JIIo6btx tiec-
Tax rIJIacrI,{t{ItI,I BII.IIorb Ao car{oro Itpa.rl, rAe a6eppaqlili BrIocr{'I CL{JIbIrIne rlc-
nalrierll{fr. lJce aro fiprIBollr.rr rre ro,rrbrto r{ r{rIBI{ofi Toqllocrr{ I{3ilIepeltlla.Koop-
Ar,rrrar flJrarrer r{ orropur}rx BBeBA, rro r,r It Sonr,rrrru cl4crer{arl.rqecltr{M ourI46I(aM.

Br.rvrpenunfl Torluocrr, onpo[eJI0]rl{r{ rtoolrAr.{Irat c;na6r,rx r{a.rllnx nJIaHer Ira
tr,rracrulrnax /+)-cnt a.ct:porpa$a orleHrrBa.[acs rl.yrent corrocraB.rlelrrltr IToJIorie-
Ituft, nr,rur,rc.rterlltlix [o rleaaBltcrIt{brl{ lIBNrepeIIuflL{ tr"TIacrl{Irolt, crlfll]},t-f, oAIIo-
Bper\,reHr{o AByrrfl nartepa]\rr{. 6i,i.no npoarraJrrrslr1)oBarro 600 paauoc'reii noJio}I{c-
rrr4ft MaJlrrx rrJ]a]rer 7.5-17"', rroJryqerr]r1:,T]i rleTrilpLrIFI tta6.nto4ate.nnntu. 13 pas-
rrocr.sx Aa u AO (rru;'rtrnR ria-\repa N{rruvc ncpxrrrii) rre o6irapyrriuJlocl qettroiil

BaBl4cllrlIocrl{ IrI{ or snea4irofi IlcJrI{qI,IIrIJ, rIn or l\{ecra rJraIIerLI Iia rIJIacrI{III{e.
3ro cnu4ereJrr,crByer o rorf, rrro ]4rrcrpyr\rerrr&Jrbmrrc orur.r6rur Harrep rrplrllepl]o
o[r{r1&T{oI]r,r. I{aueperrr,rR 6r,r.rrr,r pn3O"Jr0rrrrr rIfl rIerJ;rlle rpyilnlr coorBercrBelrtlo
ItaqecrBy uBo6pailierrr,rir lta,lr,x rrJIalrer, I,I Hall{Aarr rp.}rnna BareNt allaJIrISI,Ipo-
Ba.IIaCb OTAeJILIIO,

IIa ociionanr{rr r.rrr/l}{Br4AyaJrrrrrbrx Brraqerrllft paartocteft Aa n A6 mrsuc.xrt-

Jrocb cpeArree nBaAparr.rqecltoe srlaqeHue pasrlocrr{ ltoopAl{Ilar Aa, A6, c t91o-

llbril{ olpeAeJrtlJlacb cpeA}LEtI HBaAparl{qecnas ourr.r6na rIoJIoiI{cIrl,Ia €* : +1 ,_ 
6 

"r"7r------ * 
v2

y2
Peay;rr,ratr,r oHaBaJrr{cb cJieAyroquMu. fIo 1100 [o.']Io?rielrrrfM I\IIIJIIJX nJralrer,

rroJryqerrrrblx rper{fl ua6nro,qatelnur.r (iI. B. }I{ypan;ncoofi, Jl' 14. 9epnux.
H. C. r{epnr,rx), cpeAnrq BBBeIrreHIIarI Berl{truHa oruu6nr,r no nnyrpenueit
cxo4r.rMocrr{ ;looftrrrrx onpeAoJrerr{ft Hoop4ullar paRIIa aa: -f 1",31 , e6 -: + 1",35.

IIo {00 noJrox{eurrfl}r rralrJryquux r,rao6panteflIri,i llaJrt'tx [,rIattcr [oJryqeHo
Eo:*0",75,e6:+A',72.
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Prrc. 11. 3asl.rcr{Moctrr otrrr.r6rtr.r rroJro}rie-
[r{rr or lrec'ra o6r,enra Ea rrJracrr{Ene
(orur.r6rta ro.nn)

Pnc. 12, flouepevnaa (e1) u pagnatruar
(er) cocratl:rxrorqne omr.r6rn [oJrrrt" r

Nlatcpua.ulr qerBeproro rra6flloAareil,a (T. M. CIvrrpuoeoft, 200 uo;ronte-
Hufi) Aalu Eo:11",85, 8o: +7',87.

3ru oqeiltlr xapar{Tepr{Byror BrryrpeEHroro roqHocrb, saBrrcfiqylo or pIBMepe-

I{I{fl UOJIO'IfiEIII.,{fl MAJIOfi IIJIAHETI,I IlA fIJIACTI{IIKE I]O OTHOIIIEHUIO K OIIOPHbINI
3Be3AaM, rrptr orcyrcrBr{r{ oIIIr{6on acrporpaoa.

,(eficruurenb[r6re, r{crrrrrHbre Brlaqeur4fi orrru6ort otrpeAeirelrufl r(oop[rrrrar c
acrporpad)oM MoiltHo nafiur r{3 cpaBlrelrtrfi Ha6[IoAer{IrbIK I{ a{euepnqnr,rx Itoop-
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Arruar Ma.IIbIx nJral{er. Peeynrrar:u ranr{x cpanuenr.li.i AJrfl rrenorophlx r4B ua6-
JrroAaBrtruxcfi y Hac ruaJrbrx rrJraHer trpuBeAerrbr s Minor Planets Circular [18].

Er.rru o6pa6oraHbr peayJrbrarbr cpanueuuft 4nr 160 Ha6rroAeur.rfi necxo.,rr,-
HrrxXecrrnoB MaJrbIx trJraHer B cpeAr{eM or 15 Ao 17*. B 6orr,mraucrse cJryqaeB
rreB.flBr(r4 ua6rrcgenzft Aa n A6 yxra4rrBarorcfl B rpaHr{qbr *l 2", uo HepeAxr.l
orltJrouel{trf Ao 3-4", a BcrpeqaurcR u 4o 6".

]l-Ia ocuosautrtr BbrrrrrcarrHbrx r4B MPC nenusuH HeBflBoH 6r,rr rrocrpoeu
pwc, Ll, Ea KoropoM AJrfl na?r{Aoro Ha6ilroAeuufl trpeAcraBJrerr Benroll rreBflBnr.r
(ourr6xu), orneceuur,rfi H r{ecry manofi trJrar{err,r Ha rrJracrr{HHe. Ipa$ux uar-
JI.EAIIo IIoRaBLIBaeT SaBI{cI4LIocTr omu6Hu troJIO}I(eHtr.[ oT rreoTa otrpeAeJIfleIIoro
o6r,eHra rra trJracrl4Irxe: qeM AaJrbrrre trJrar{era or qeHrpa, reu 6orsrue Berr4s[Ha
ou[6nr.{, npmleM no suemHeft BoHe rroJrfl Be(Topbr orru6or npeldMyqecrBerruo
HanpaBJIeHbr or IIeIrrpa. I{aruqo, Tar(I{M o6paaou, BHaRor{ag KaprI4Ha BJrr4fl}[{rl
ypaBueHl4fl 6recxa, o6yc.nonneunoro xouoft. 3r:a cucreMarr{qecna.rr ourra6na
r{Meer paAlraJlblroe HarrpaBJreHr{e r{ BaBr{crrr or BoHbr trJracrr4Hr(I{. B csgau c arr{M
AaJree paccMarpl{BaJrrrcb orAeJrbHo paArraJrbHafl Er tr trotrepeIIHflf E1 cocTatsJrflro-
rque oulr6nu IroJIoE{elrran, uafi4euEr,re AJrfl Ra}r{Aoro Ha6JrroAeHrrfl tro Berr,rqu-
nan Acr ra A6. Bcs rrJrorqaAb trracruHnr{ 6r,ua paa4eJrerla Ha n.arb Borr: qerrr-
paJrbuyro paAr.rycoM 2", rpw Bor{br rtrr{prruofi uo 1o u nrlemrlrcrc paAr{ycom r }
) 5'. l[.na narrt4oft BoHLr o[peAeJreHr,r cpeAutre Br{aqeul,rfl BeJrr{quu E, lr t1 14

ux omu6xu rro BrryrpeHueft cxo4ur[ocrr{. 3ru peayrsrarr,r [peAcraBJreHb] rra
pnc. 12. O peartuocrld crrcreMarlrsecrtofi qacrr{ orulr6xlr e1 [pr{ Taro]\it orpanrr-
qeurroM Itarepr{aJre cyArrrE rpyAr.ro. Cnopee Bcero, npeo6;ra4aroqee Bo nneuneft
BoHe trJIacrlarlltl{ (Bpaqeurre) Benropon orur,r6ox ilporr.rB qaconofi crpeJrr{rr --
cnyuafinr,rft a{tfenr. CracreMarlrsecKa.q ornra6xa E?. orrpeAerrrrerc.E yBepeHHo.
fpa{lrH npueofi e,. (r) nuecre c rpa{raxoM rra prrc. 11 rrorner cJryrfir{rb AJrfl r{cn-
Jrroqerrrrfl cr{creMarr{qecxoft onru6xu r{B peayJrbraros ua6rroqeuufi,

B qeurpansnofi aone trJracrr{Hr{r{ [r{aMerpoM 4" cpegute HBaAparr{qecnr{e
omu6nlrEr : rr 7",46, e1 : + 7',50 r,raflo orrr,rsarorca or npr,rBeAer{Eofi Br,rme
BeJrflql{Irbr ouru6nll rlo BHyrpeHnefi cxo4r,ruocrli 14Bl\repeHrrfl napHr,rx nJracrr{-
HOI{.

C ygaleulrerf or qelrrpa rosrrocrb onpeAeJrer.rrrfl noJromeHr{.rr MaJrbrx rrJraHer
cutr)I{aercrr. I-Ia paccroanun 3i5 or rlerrrpa cpeAHflr KBa[par[rrecnas oruu6Ha
IroJrolr{errrr.rr (uocle rrcr{Jrroqerrr{.8 cr{creMarlasecxoft qacril, aanucxq,efi or pa-
71uyca) noJryquilacb s, - _l- 1",95, E1 : + 7',45.,I[ra ruauerrra yurax rrJrac-
rlrHnu (. ) 5') ornu6Ha otrpeAeJrerrr{fl rroJrox{er{rrfl cocraBJrfler Er" :-.1_3',2,
e1 : 12",4. Crarvcrr.rsecxlrfi tnareplraJr, rra rroropor{ ocHoB&rrr,r [pr{BeAeHrrEre
SAeCb OqeHI{u rorlflocTlI otrpeAeJreHrrfi KoopAr{rraT MaJrrix IIJraEer B paSrrr,rx yc-
JloBtr{flx, cpaBnr{TeJrbr{o HeBeJrr{K. B 4antuefirreM, HorAa 6yqer uaHotrJrerr Aoc-
TarorlEo 6onr,moft o6telr rpe6yrcrqlrxca ua6rro4areJrbrrr,rx [arrr{brx, [J]arrr{py-
ercfl BbrfroJruuu, 6onee AeraJrbHoe r,rccJreAoBarrue pac[peAeJreHr{fl ouru6oH uo
froJIIo. Ognano yH{e rrMerotq,I/recE pe3yJrbrarr,r rroBBoJrflror B[oJrHe o6,r,enTltsrro
oqeutr{Tl Ro3[Io]I{rlocrlr actporpa{ta c roqxrr Sperrr{fl r,rcnoJrbBoBa}rl,rfl ero /trJrfl rro-
BtrquorruLrx rra6.trro4errurt.

Bsreo4sr,

Pesytr,tattr BbIrIoJrIreHEoft pa6orlr,r noBBoJrflror cAeJrarb cJreAyxrtrure ur,rBoAbr.
1. O6r,exurBr,I HaMep acrporpa$a r{r,reror Aocraroqro Br,rconrre orrrrrqecftr{o

ftarrecrBa. flo Hpr.rreplrro faptuar.ra, o6rentun J\& 16943 (uumnaa Hanrepa) uoxr-
IIo cqrrrarb orJrtrrqHr,rM, o6.r,enrnn N! 16480 (nepxnxa naucpa) - xopornr{M.

2. o6r,enrrnBr,r xopo[o rleHrprrpoBarrrr, rra cro yraar,rBaer MaJIafl Berr.rs[-
Ha ypaBrreurq 6.recxa n cpe4uefi qacrrr rroJr.fl.

3. Acrporpa{ ue an;raercrr B crpororr c}rrJcJre acrpoMerpr4secxrrr{ r{Hcrpy-
tr{elrrol\r, oAlra(o npr.r co6nroAer{rrtt o[peAeJrelrEnrx rpe6onanufi ou uorricr o6e-
Cnesl4rb rotlHocTr, + (0',3 -- 0",5).

4. ltoua lr csflaalr.roe c nefi ypaBlrenr{e 6necxa cJry}r{ur ocsosHoii rprr{u-
nofi cucrenraruqecxr.rx oruu6oH orrpeAeJreutr.fl r(oopAr.ruar. B cny.rae cna6r,rx rrra-
tfzB llaD. I{pr,rMcr{ofi o6cepnaroplru, r. 53 225



ilbrxl trraHer ora Molr{er rra fiparo rrJracrr{rrnr{ npr{Becrtr H o[tr6xe 5-6'. Vser
ee noBBoJr.trer BaMerHo yMeHbrrrr{Tb ourr.r6Hy otrpeAeJIeHtrfi troJIo?fieEEg.

5. ,{nofinofl 40-cn acrporpa{ 6onee Bcero troAxoAr{r AJr.E BeAeEE.fi c.nyxt6r,I
rra6.lrc4euzx MaJrbrx rrJrarler, o6ecuesueafl BoBI\{oE(I{ocrr .{ororpa{upoaaurr
oAEoBpeMeEuo 6onsruoro qrrcJra acreporrAoB go 77 -lB*. To.rnocrr otrpeAeJre-
Hr{fl noopAr{Ear, Koropyro Aaer acrporparf, s 6omuuucrBe cJryqaeB yAoBner-
Bop.rrer rpe6orauurnr arleuepu4rrofi c;rynr6bl I\{aJr6Ix rlJraHer.

Arrpcrr, 1974 r.
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AHAAIiM!rfr HAYH CCCP

IISBECTI{f I(PbIMCIIOfi ACTPO@[3I4IIECI{O}I OECEPBATOPIIIT

Tou LIII, 1975 r.

I{CIIO JIbSOBAHI,IE CBOUCTB
TICEBAOAHBIIBAJIEHTHbIX CIICTEM

[IPI{ PACqETAX ACTPOIIOMflIIECHOU OIITI{ITII

I. M. florros

Paccrorpeuu ocaoBr*,ro csoficrsa [ceBAoar{81{BaJreuTrrtrrx orITI4aIec(I4x clrcrcM ua c(rc-
puqecfttrx nouepxuocreft u o6cyrrgaercr ltx [cnoJrbsoBaElre qrr pacqerol cl{crcM, cocrt,u-

tr{}rx trB ToEr(Ex JrrEB, paclroJroflter{Er,rx Ea r(aJrr,rx paccrorrurlflx Apyr or gpyra. tr4aloxteua

MeroAafia, rroaBoJr.Eroqaff EaxoAurb AaEHbre nonoft cucrenbr Ea ocuoBe peBynr,raroB pacqora
ucxoguofi crrcreubr. tr{ayveurr rar(me cr{creMbr I{B ToJrcrlrx Jrr{r{3.

Paccuorpoua rI MeroAI,rI{a Eaxo}r{AeEI{E gJler\{errroB Houqcrrrpl{qecxoii ncen4oaltntlla-
renrgofi cr{creMnr.

Peay;rr,tarrr uoryr 6rrrr rrcfioJrbaoBarr,r ArE pactreroB o6r,exr[sos reJlecr{orloB' KoJI-

Jr14MaropoB cuenrporpaSoB, r(oMtreEcatopon a6eppaqi.rii (naupttMep, AJrs 14crrpaaJIeIIllfl

c$eprruecxofi a6eppaquz Bornyroro 3epr(ana [pr{ cro RorrrpoJre s orrr.rqccxoft la6oparopr'ru).

THE USE OF I]ROPERTIES OF PSEUDOEQUIVALENT SYSTEMS IN CAL.
CULATIONS OF THE ASTRONOMICAL OPTICS, by G. M. Popou.- The fundamental
properties of pseudoequivalent optical.systems are examinetl anil using them for calcula-
tions of thin optical systems is discussed.

The method for finding of elements of a new system from the tlata of calculations of
initial system is given. Systems of thick lenses are studied too.

The method of finding the elements of concentric pseudocquivalent systems is exa-
mincd.;

These results mav be used lor calculations of lenses for telescopes ancl collimatols
of spectrographs, compensators of aberrations (for example for spherical aberration cor'-

rcction of the conoave mirror in laboratory testing).

I. IlcengoamBrrBaJreuTubre 6ecnorreqHo rorrxrre orrrrrqecxlre cr{creMr,r

Cucreur,r, cocroffu,ue [B TorIHtrx cofipl4r(acarctrr,uxcfi Ho]rfiouerlTon (rurra,
SepItaJI), Intrpolto nprlMellfrorc.fi B otrTl{qecltl,Ix [pI,I6opax' r{ ux r4SyqeHue npel1-
craBJr.Eer 6orrmoii r,Iurepec [r.s trpar(rtrKtr. florratrreM, qro (puc. 1), BHafl cBofi-
crBa (uMe.s Br,Ipa?ileul[-a AJrfl uocJleAIrero yrJra u' n L1 tr a6eppaquft) aa71auuofi
6ecrrouesuo rounoft cr{creMr,r (ucxo4nan cr4creMa), Mo}r{Ho HafiTfl l{ollcrpylt-
Tr{BHr,re SJIeMeHrLr rl a6eppaqzu 4pyrofi 6ecnouesEo roHltoft crrcreMbl, o6na4aio-
qefi cre4yrorqurt ceoficrBoM: orllortreuue a6eppaqufr [oilyrrelluoft I4 r{cxoA}Ioft
ctrcrel'a paBllo trocro.flrlr{oft C, upuueu C < 0. HouctpyHuaBllbre aJIeMeHTIi rlo-
ilyqeuuofi cr{creMLr y4oBJrerBop-Eror orrpeAeJreHHr,r}r ycJroBrrflM; rlasoBeM rroJIy-
qelrHyro cr{creMy trceBAoDr{BtrBaJrelrrrroft, B orrtrsue or DI{BrrBaJre}rrEofi cr{crel\Ibr
[1], rne C > 0, ?Iayver"rrne Broro Bolrpoca trMeer Ee roJrr,Ho reoperuqecnoe,
HO r4 6OllLmOe ilprrr{JraArroe suaqerrr{e, IIoSBoJI.sf Bo r{HOrI{X c;rvqanx I{axoAuTr,
IroBrie otrTuqecxfle cprcreil{rJ r{a ocHoBarrvrr{ AarrHLIx 06 llrlelotr{Irxc.fl cucTel{ax
c I{sBecrlrbruu a6eppaqfiEMil. Ouenr4no, ecJItr a6eppaqtrrr ucxoAllofi cr4creMbr
,rcnpaBJreHbr , To v a6eppaquu [ceBAoDr{Br4BaJler{Trroft cr{cTer{Ll Tafi}I{e 6yayr
r4crrpaBJrelrbr.
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Puc. 1. Xo4 ryqn B rlerrrpupoBannoii cr.rcrcrrc lra crlepuuecxrrx uonepxnocreft

Pacclrorprau ficxoAlrym crrcreMy, cocrofirqyrc r{B /?L csepr,rqecnux roBepx-
Elocreft' c I'ISBecTIrLIr'IrI ItorIcrpyItrI'IBIIbIil[u aJIerIeHTaN{I{ r'11 r2t ., t'*; d,1,
dr, . ., cJ-.-ti fL11 tl2t . . ., hm+L: tu,. PaccTonr{un *ertAy rrocJleAoBareJlb-
HLITItr qellTpar'Irr rtpI,IBIrBHbI o6oBHaqI{M fI1, az, . . ,, ant-ri nocxeAHufi yroJl LL'

ucxoAHoft ctrcreMrrr BarrurreN{ B BrrAe [2]

u/ : arcsin -!= f arcsin let 
- arcsin -/t' 

l''n,
tt;l'r nzt', ,rrr, f' ' '+ afcsln 

-,lr* 
-

- 2rcgin&- : ttrttL1.r,

r/{e
Itr: nrhi kr: k, * arrursin u2; . . . k* : k,rr*r 4- arn-Jl*sin u,?x;

Pr : rr - srl Lr : tm - s'i arcsin ;b; : 
"r.

Be",ruuuuy P, naaonelr [epBbrM paccro.Errue.v.s ut - fiepBbrlr yuroM. flocreTl-
Iree paccTo.EP,He Lr Br,rpaE{aercfi {oplrytofi

L,:l'.--3': ,*i"'L ', tIL " n, sin rr, . (t)

Opgzuaty /' roqxu uepeceqerrr{.a Jryqa c rrJrocrtocrr,ro ycrarroB(u (B qacr-
tloll cnlrqae 3To r{o}I{er 6rrtr u"[ocxocrb faycca) nromno HafiTtr uo oqeBuAHoft
r[opuy.ne

l' : (\ - Lr)Lgu', (2)

Ii{e A1 
- 

paCCTOflHI{e IIJIOCHOCTII yCraHoBI(r oT I{eHTpa I{pI{BL{BHLI [oCJIeAIIeft
rloBepxlrocrr4 crrcreMbr. Ilouepeuuan a6eppaqur Al' nr,rpanraetca $oprrryrofi

Ll':l'-l'o,
rge l'n - opAI4HaTa roql{I{ nepeoeseHllfl [apaHcI4aJIbHOIo Jlyqa C IIJIOCHOCTLIO
vcralroBltl{. .[,.1x ncee4oaltBl{BaJreFrruoft ctrcreMbr Bce o6oauaqenurr ocraBrril[
npe;:I{HEMI{, HO 6yAeM r{CnoJrbSoBaTb rrporrr{cr{bre 6yHBbr; r{c}rJrloqeHueM frB-
.IIffIOTC.tr P2 U L2 - IIepBOe II IOCJI€AIIe€ paCCTO.fIrIIlI.g COOTB€TCTB€IIHO AJIfl trCe-
BAOAHBT{BaJreHTHOft CIICTeMbI.

Ey4enr llcxarF, crrcreMy, rrMeroqyrc To ifie B]raqeHr{e [ocJ]eAHero ytila [J' ,
q'ro lr rrcxoAEafr crrcreMa (4ra rro6Lrx k1, K1):

fJ'- ry'. (1,)

Ito.nrtsecreo rloBepxHocreft m ucxoguofi cucreurl rrpr{r[eM paBHbrM rruoJry rro-
nepxHocreft rlceBAooltBldBaJrellrr.roft crrcreMbr. Jlyuu r o6elrx cr{creMax 6y4errr
Br,I6upar6 ran, qro6r,r kt : - l(r. Rr,rpameH[e (4) npuMer Br{q

u' arcsin fi+arcsin *-arcsin fi+...-f arcsin *-
- arcsin k^ : li /tr

tlrnrm - arcsln -NO; - arcstn -Nrq l-
k, K^ K^-F arcsrn -N;F; +. . .- arcsin -N;jl; + arcsrn /ViIG.

2?8
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(5)



[Iarua Ba4aqa - Bblpasrrrb rIeI,IBBecrutIe P2, 1V1, N2,..., 1V', R1, Rz, .. .

. , ., R* qepe3 r.r3BecrHble BeJIr{qrII{bI. Ilpocroe cacruoe pemenue BToft SaAatItr

.r\{o?riHo uouyvurr (ananorravuo DI{Br{BaJreI{rIIbIM cIrcTeMaM Itl), upupaBHl{Baf
aptcrllryclr B ireBoii u [paBofi qaorflx Bblpa]Itentr.fl (5). Boauorxnll ABa Crryrla.fl:

u=uy
I{Jrr{ nrPr : -NrP, (nrr6eperu Macmra6 rlcr(oMofi ctrcreMr,I ragr qro66r

'lq == -KL)
4# Ur'

'Ouenu4no, B IrepBoM cryqae BbIp&?r{€FIue (5) cupaae4JltrBo IrpI{ ilro6},Ix Snaqe-

Huflx P1 u P, (IJpr, Jrro6oM troJro)fieEEtr rrpeAMera); Bo BTopoM oilyqae oEo Mo-

?r{eT BbrrroJIHfttbcn ToJIt,Ho AJIfl HexoTopbrx $unctrpoBallHblx noJloxeuufi trpeA-
r\rera. flepBbrfi cfly.rafi rlMeer Hatr6orb[ee sllaqegue AJrrr [paltrrlnfi; I{ayqI{M
ero rroApo6Hee. OqeBLrAHo, oAlro trB pemeHufi Molngo Hafirlr, rlpgpaBHrrBa.s trep-
Boe CJraraeMoe c.jleBa n (5) uepnolly cJIaIaeMolIy CtrpaBa n (5), nropoe cJlarae-
Nroe cJreBa - I(o BropolIy cJlaraeMoMy clpaBa rt r. I(. floryuutrl CJIeAyIoIqyIo
,cr{cTeMy ypaBuerIrIfi :

nLPl: - N rPr,
ltztr: - NrRy
T?,1t1 : - Nifir. (6)

tumTm:,- N*R*,
n'r^ : - N'R^,

flpu atou Mr'r trpl{H.sJrlr, qro kz- - Kzika- - Kr; . . . k*? -I{*, vlrur
.R -aBHOM BUAe, ysHTLIBafl, qTO Uz:Uzi Us:UBi ...11'm:Um:

k1 { a1n2 sin uz : le 1- A1N 2sin u2,

k2 { a2nssin uB : ltz - AzN ssin us, (7)

kur+* am-Ltlrnsinurn -k*-1 - A*-tN*sinz*.
'Clrcreny (6) cue4yet pemurb coBMecrllo c ctrcreMoft (7); upoqe Bcero 3ro

,cAeJrarr, MeToAoM ucHJIIOqeEIrfi; nprl ATOM OAHO trA HeUsBeCTEbrX (EarrptrMep, Iy'1)

lroir{Ho trptrH.Err, Ba cBo6oAl{brfi uapalrerp. tr'Inrepecuoe sacrEoe pertrertre ctrcreM
(6) , (7) uoryuaercrl, ecJItr nt: Nt: 1 (nar.l6oJlee qacro BcrpeqarcIqvftcfl-u.a
.npar{rr{r{e cJlysafi); pelneHue trMeer BtrA

ftr:-rri Rz:_ rzi...R*:-r^i (B)

Ar:-ai Az:-azi...Amt:-am-i (9)

Nz:ruzi Ns:n$...Nrn+r:N': flrn+t:71'. (10)

Vcnoera.a (9) n paanepEyroM nu4e (D., Dr, . . ,, D*-, - roJlq,trrrlr B uceB-

I\ODr{BnBaJrerlTEoft CTICTeMe) Sarlr{UryTc.fl TaH :

Rr- RtJ. Dt: - rz*rt- di Rr- RrJ- Dr: - ra t rz- dzi...
R* - R*-t * Dmt : -r* * r*-t- d*-r.

'Otriv4a, yslrrblBar{ (8), naxo4un

Dt: - di Dz: - dri... Dm,-: - il^-r,. (1 t)

Tarr xan corJracuo (10) uonaaareJrz trpeJloMJreulr.fi Bcex cpeA B [ofiyqaeMofi
cr.rcrcMe re )r{e, qro tr y l{cxoArrofi, To Ar.rotrTplrqecHafl ctrcTeMa rre Mo}r{er Aarr,
.'']epHaJlbllyrc I4JItr SepHaJILHO-JItrHSOByIO IICeBA0AI{BI{BaJIeETIIyrc CuCTeMy, U Eao-
,6opot; rroEToMy cooruomeulrn (9) rrtoryt BblnoJrlrsrbcfl rlpu

(12)
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I4urrruu cJIoBarII,I, r{ax trcxoAlrafl, Tan r{ nceBAoDItBLIBaJIeHTHa.f, cucre}{bl ,(oJI}Ii-
urr 6rrrr, 6ecxouesHo roHr{I4^{r{. l{pyrofi Boar.{o?fiurrfi cnyuaft, HorAa rrcxoAHafl
CUCTeMa ItOIIIIeHTpI4IIeCIta.s, T, e. Ar - Az : Am_t : 0; UCengOennuna-
JrerrrHa.E crrcrer[a raK]r{e 6y4er HonqeHrpuqecKofr, nax Dro cJreAyer aa (9).
Honqentpusecl{I,Ie [ceBAoar{BuBaJrer.rruEre iucrelrr,r 6y4yr rra)rrIeubr n 4a;nr,uefi-
meM; paccrrorprlr{ uo4po6uee 6ecxonesuo roHr(rre cr{crer{br. Ilocte4uee pac-
cToflrrr{e,I-, ncenAoar{Br4BaJrer{Trrofi cucreunr BbrpaH{aercfi Sopuy;rofi

, K* -k^ r1'z: Nr;il1a: ,t s1n rl - - t L.

op4Iauara lln rcuxtt nepeceqeHr4fl ryqa c rrJrooHocTr,ro ycTal{oBnra aroft clrcrerrbr
corJracHo puc. I rrMeer BEA

l" - (L, - Lr) LgU' : (L, I Lr) Lgu', (13)
'r4e A, - paccrotlHtre nJIoCHOCTtr yCTaHoBI(u oT qellTpa HptrBEBIThI noc,lre4neft
troBepxHocru nceBAoSr{Br{BaJreHTtrOfi CUCreUrr; OqeBuAEo, A, uoxtno nr,r6paTb.
ran, uro6r,l (cu. {oplryrry (4))

ti : -|.flpz erou Az : -Ar, a [olepes,ax a6eppaqtrfi paBga tro Beruq,,.e r4 npo-
rtrBotroJro?fiHa rro srraHy uouepeuuoft a6eppaquu ucxo4uoft cr{cre}rbr (cu. (3)),
T. e.

Ll'n: L,l"
tge L,ln - norepeqHaa a6eppaql4tr B r{epr{AI,Ioua.nr,nofi rrJrocxoorrr AJrfl nceBAo-
aKBr.rBaJreHTlrot? czcreutt, al' - coorBercrByroqafl BeJrr,rqLIHa Ala ucxo4noft
ctrcTeMrrr.

B sacruoM cryqae, HorAa rorrna npeAMera IraxoAr.rrc.rr na onrgqecrioft
ocr{, HaxoAr{tr{, qro c{ep[uecrtrze a6eppaqr,ru r,rcxo4nofi tr nceBAoanBunaneRruolt
cucTeM paBHrJ IIO BeilUSIIHe, HO OTJrltqarorc.s SHaHoM. oueen4no, qTo arraJro-
rtrqHr,IM CBOfiCTSOM O6na4aror u otrTr,lsecxrte ctrlr:ot cr,rcreM. flcuo rax;rie, qro
trocnoJrbrty {yunqur, uao6parnarotrlr4e Mor{oxpoMar[qecnue a6eppaqur,r r4cxoA-
nofi r,r trceBAoaltBr4sareurnofi cr{crerr, orfl[sarorcfl ToJrbr{o Br{axo]\r, To rr 14x
trpor{SBoAlllre no fu (xponratuuecxue a6eppaqulr) rannre paBru,r tro Berr{qr,rHe
r4 trporrrBorroJloll{Hbl rro BHarty. 3arrerr,rnr, qro ycrauoBJreHHLre ceoiicrna cnpa-
BeAJItrBTJ 4na nro6oro troJrolHeHrr.E rrpeAt{era (lr raso6pallteuua), r. e. AJr.a Ha}r{-
Aoro rroJroll{eHtrfl trpeAMera y r{cxoAr.rofi cucreurrr r{o}riHo uafirra coorBercrByro-
qee troJrollteHue trpeAl{era AJrrI rrceBAoanBusaJreurHofi ctr{crer{rrr, rrprr r{oroporr
BLIrroJIrr.fIIorCtI ytrol{fl}Iyrr,re cnoftcrsa. flonyueuurre caoficrBa cnpaBe[JrlrBt]r rro
orlrorrelltrIo x a6eppa4rzqlt ;nro6srx Eop.frAnoB, a troroMy rroryr 6stft, r,rcnolr-
SOBaHbM AIII{ paCqeTOB BeCElra CBeTOCI4IILHLIX CtrCTel{ u CI{CTeNI C 6Orr,mlrnrul
yrJraMI'I floJr.s speHr{n. ,(;na cr{cre}r c pearlbrrrrrrru (no uanr,rura) 'roJrrJtrr4rra1,rr.r arrr
cnoficrsa BbrrloJrr{flrorcn tpr,lluxteHHo, Ho, nan trpaBrrJro, c AocTarounofi [.rra
trpanTtrI{r4 CTetreHLrO TOqHOCTIT.

Ilprauep. Paccuorprarr rpexrrprHBonr,rft crrreesnr,rft auoxpouar (o6r,errrnn
renecxoua) co cJreAyrotr{rrMr,r r(orrcrpyrirrrBH[rr{[ aJreMeHraMr,r (upe4uer pacno-
JIoE{eH Ea onrflsecnofi oca s 6ecnouesuocr[, T. e. P, - co;.

rr:2L3,1 rum

rz: L15,5 n,u.

rs: - 252,1. wn,

rE: -952 uul

tur: L,
d, : o, nz : L,5768 (BK-7; Schott),

dz:0, h: 7,4339 ({ryopur),

da : 0, n+: 1,5014(K-10; Schott),

fla: 1'
D: 50 .nu (xuamerp BxoAHoro apauxa).

g: 2100 (ourlruecrar cuna cucreun).
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flpulleu gTy CECreMy B KaqecTBe I{CxoAHoft u uaftgeu HoECrpyItTtrBHbIe eJIe-

I{eErbr rrceBAoar(BuBaJreETEOfi Cr{CreMbr, raH}He trBO6pax(arcrqet 6ecHoEerlrro
yAarreEur,re o6rerrn (I/t : l, Pz : - -); uo {opuynaru (B), (9) z (10) ume-
,err (creHna upexrnue)

it 
-4lv 1 - 

rt

Rr: -2L3,1 nn,,

Rz: - LL5,5 ntr,,

Dt:0, .Mz: 1,5168,

Dz:0, 1V.q: 1,4339,

Rz: 252,L u,n,
Ds: 0, N *: I,5014,

Rt:952 nn, A/5 : t'
D : 50 ,1r.r, (AI4aN{erp BxoAuoro Bpasna).
tD : - 2,0 (outuuecnan crana).

B uonyueuuofi cucreMe Han xpoMarl{qecnr4e, TaH rr l\{ouoxpoMartrsecnue a6ep-
paquu trctrpaBJreHr,r c roft )He roqlrocrblo, qro tr B I4cxoArrofi ctrcreMe, Eo uMe-
ror o6parH;re BHaRrl; cJreAyer BBecrr[ noHeqlrbre roJlq,rr]Irr, tr TorAa ue6onnruas
lo/IIOHI(a trOBBOJII{T I'ICtroJILSOBaTb 3Ty CI{CTeMy Ha IIpaHTI{I(e, Eanpl{Mep AJI,{
truraur{rr 6ecrqenenoro cnenrporpa{a na reJrecxone (cucrelra ycrarlaBJruBaercfl
nepeA {onycou reJrecltola, [peBpatr{a.s cxoA.Elql'rficfl 1ryqolt B napaureJrrurrfi,
npr.rro4rrr,rft AJrrI rltrraulra 6ecqetenoto cler(Tporpa{a)'

B eaHJIIOqeUI,Ie BaMeTI{M, qTo, ItOtrIlOHytI CI{CTeMy tra I{CXOAIIOfi (n npArlrOU
xo;1e nyuefi) u ncen4oal(Bl{Baflel.Iruofi (n o6pa'uIoM xoAe nyuefr) c\lcreu, Mo?I{Ho

noJr)r.lrrrb ctrcrerfy c rryJreBbrMtr a6eppaqunu[. ft cox{aJrelrtrIo, orrrtrqecnafi ctrJra

Eo.rryqerrHofr ctrcreMbl 6yqer raHrxe paBrIa uynro (uaaoBeM ee trpocrpaucTBen-
nofi cracreuoft uo agailorrm c [3]). 3ra cucterta peaHo (cturMartrqecxtr) zao6pa-
)riaeT BCe trpocTparlcTBo I{ B aToM oTHOrtreHIlI{ HaIIOMtrIlaeT trSBecTEbIe ftOEqeE-
'rpr,rqecr{I{e rpocrl]aHcrBeHHlle 0TICTeNILI fepq6eprepa [5]. Mrr ue 6ygeu pac-
.clraTptrBarb BAecL 6ecxotreqHo ToHHIte upocrpaucrBeIIllble cIIcTeMEI BBEAy trx
orpaHl{qeulroft npaHruqecxofi r{eul{ocrr{.

Vgo6uo uctroJrr,BoBarr, ytroMflrlyrbre cBoftcrBa rolrnux cucreM AJIfi troJlyle-
trr{fr }IoBrirX HoI\{[eEcaTopoB a6eppaqufi ua 6aae uuerotqllxc.fl RoMIIeECaTop,oB.

IJaupnuep, UMefi RoHCTpyItrI{B}ILIe aJIeMeETbI CIICTeMLI 9ypunonCXOro [4],
coc,fo.Eqefi rla BorEyroro C{eprlqecxoro sepl(aJla I4 a$oxaIr,Eoro ToEI{oro KOM-

rreucaropa B cxoAflqeMcff nyqxe flyseft trepeA {oxycont, Moxt]Io EafirE cgcre-
Nrv, cocroflq,yro 11B Borgyrolo rurep6ofltrqec6o1o sepRaJIa (c{epuuecxa.E_a6ep-
paqlLfl I{oTopolo paBIIa IIO BeJItrqItHe, IIo trpoTIIBorIoJIoE(IIa tro BtraKy a6eppa-
quu c$epuuec(oro sepxaJra cucreMrJ 9ypuroncxoro) u trceBAoeHBuBaJIeIrrEoro
Tor{Koro ItoMtreIICaTopa (uOlyuellnoro I4B ECxOAEoIo }toMtreflCaTopa qypUnOB-

cnoro). Ouenrguo, B ranoft cucreMe csepnueCxaff u xpoMaruqecxar a6eppaquu,
no xpafiueft uepe B trepBoM trptr6Jll{7r1err'fr, 6yAyT ucIIpaBJIeHhI tr Ee6o1b-
rrra_fr TpEroEoMeTptrqecHa.E trOArOEIta IIOBBOJItrT trOIyqtrTb BecbMa coBepmeE-
HOe [ClpaBJIeHue ATux a6eppaquft. AuanornsHlrft trptreM Mo]ItEO uCtrOIIbsO-

BaTr, u IIpE pacqeTax RoMtreEcaqllorlHbrx cxeM AJIrI KoHTpoJIfl. ac{eptrIlecHtrx
Bepr{aJI, B KoTopr,rx trcrroJrbByroTc.fl rorlltr{e r(oMtrel{caTopnr (o4uonuESoBbre'

AByxntrEBoBbre)." 
Plsroxesua.E MeroAtrI{a y4o6ua rafi?fie AJIfl IIoJIyqeEE.E EyJIeBoro upu6nr-

lr{etru.ff (r. e. uauanbIlr,Ix HOIIcTpyItrtrBrIrrx a;rerueuron) AJI.a ollTuMtr3trpyrcq,[x
rporpaMM, uclonbByeMrrx ua 3BM.

2. flpyrue nu4rr

B upegrr4yueM paaAene MbI

JIer{TEbIX CIICTeM - 6ecKOnesso
troryquTr, u Apyrtre pelueHl{.fl.

rIceB[oaKBr{BaJIeETITbIX Cr{CTe}l

paccMorpeJru xracrEbrft cnyuafi trceBAoSHBEBa-

roHHIre cucreMbr. ovenr4uo, ra (5) Molr(Ho
fIo-npexrneuy paccMorpl{M cnysafi, HorAa
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t\Pt: --NrPr. Izlcrrlosur.r nepnufi qJreg B (5) naH r nenofi, rau r4 B upanofi
uacru u..6yAeM trpupaBrruBarb apr{crrHycbr n nenofi qacrrr (5) x apxcllHyca}r
n 

-upanofi 
qacrr{ Bbrpa)r{eHtrr (5) rax, qro6rr apr{cr,rHycbr, orHoc.rrtr{rrecfl H trep-

noft uonepxuocru ucxoguoft cucreMbr, npupaBnr,rBaJrucs r{ apxctrr{yca}r, orrro-
crttr\vMctt r neprofi noBepxuocrll trceBAoaRBtrBa.[eHTHofi cracrelrr,r; auailorusHo
nocrynaeM 4tr nropoft, rperseft r{ r. A. rroBepxHocreft. flra rtaxrAoft noBepx-
Hocrr{ noryrraeM ABe cr{creM},r ypanneurft (uprnrluaeu, uro lt, : -I(r; lt, :: - ,rr, . . . h* - -K*); 4nx uepnoft rloBepxrrocrlr ulreelr uocne upeo6-
paeonauufi

alnzt'r: -Algfir' 
d)

tllt\ - -frrflrl
,[,.na nropofi rroBepxuocrr,r [oryqurl

l?,st', : -NrRr,a) 6)
frzt'z - -NrRri

,Era uocregHefi uonepxHocrrr

. ll'T*: - N'R*,
a)--t ftmTm: - N^R-i

ft2t'' : frrfir,

h1|',1 : IVrRr.

ftatz : NrRr,

nzrz : AIBR2.

(14\

(1 5)

(1 6)
rl'r'n,: N*Rr'

o) ilrtttr: ff'firr.

,{,ra uo;nyue:olatr crrcreMLl ypaBueHuft, oupegen.arorqefi rceBAoor{Br4BaJrerrr-
Hyro cucreMy, crreAyer or6pocurr, oArry rr3 crrcrerr a) ralu 6) Ana xarx4oii no-
Bepxrrocrrlr; ocraBrrrr.recE ypaBrreHrl.fr o6paayror rrcr{oMyro cucTe}ry, flonyueu-
HyIo CI{cTeI{y l{o}(Ho pellluTr, MeToAol\{ trcItIIoseHI,IfI, trpurlflB oAHo ua HetrBBecT-
urrx (rrauplrlrep, Iy'r) B r{aqecrBe rrapail{erpa. Jlerrio y6egwrrcn, qro cnpaBellrr-
Bbr ToTr{AecTBa

uz:Uz) us:Uai ,..tt,m-U*. (17)

Her.rgrecrurra Ay 42, ., A*_, rfoiit]Io nafirr,I lra coornornenr.rft

It'z: - 7" /t': - I{'; " 'k"': - K""
(18)

A _ -ntilz . A 
- -aztB. | -q*_Lllr,,,,,- --l1lr-s ttz- --m-,... jtr,r_[:-N;_.

Eonr,uroe qrlcJlo Bapl{alrroB cl{cTeMr,r rro?r{Ho roryqrrrb, trctroJrr,By.s MeroAI{Ity
rraxo?r{AeHrrrr anBr{BaJreHTHbrx cr{creM, onrrcarrrryro n [1] (npu aronr uafigenuaR
rlceBAoEItBI{BaJIeIrrHarr crrcreN{a r{cnoJrb3yerc.q B r{aqecrne r,rcxo4uofi). Cnoftcrna
nceBAoaI{Br{BaJrerrrHbIx cldcreil aHa.[orr4qIrLr csoitcTna]r{ ar{BtrrtsaJreHTrrr,rx cr4c-
Ter{ Ir AoHaSbrBaroTc.fl aHaflorr,tqflo:

1. flocteArlrre paccrofrirrfl r.rcxoArroft L, u rceBAosr(Br4BaJrerrrgofi Lr cuc-
TEII CBfl SAHIJ 3ABI4CI4]\[OCTbIO

Lrl Lz:-N'ln'.
2. [\ta upo4onrnofi c$epr,ruecnoft a6eppaquu As'lrcxo4rrofi n A,s' axnnna-

renruofi ctrcrerr cilpaBeArrr,rBa {opnryna

A,s': - AS' ;v't,ri'

3' l{rx uonepesnoro yBeJII{rIeHraa B, r.rcxoTluor'r rr B, ncen4oannranarerrrnoft
CIICTeII t{O}ItHO SanI{CaTE

Br ntN'E:-'--'
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^4-. 
Ilonepeuuax a6eppaq,fl Ear{Jro,Hbrx ryqefr Lr' (ucxo4nan cucrera)t A,ln (ucen4oaxnuBareuTna.s cucreua) cBr{BaHa BaBtrctrMocrbro

L/ : - N*+.
5. Flarroueq, ycJroBtr.fl uaotrJraHagrrr racxo4nofi ll trceBAoansusareursoft

cr,rcTeM coBtraAaroT,

3. r{acr.ur,re cryqafl rrceBAoerBr{BaJlerrrrrhrx crrcreM

PaccrroTpurr crrcrelry tr3 AByx troBepxHocreft c arenrenr&Mr4 /'1, t,2) n11 ru2t
n,B; {t1.. lls (14) u (i5) noryqr4M qerhrpe iucrelmr vpanueuufi:

l) rurr, - - NzRri rL{\ : -ffrfiri n,t-z == -ffafrri nztz - -NrR*2) nrr, : Itlfir; N2R1 : n1rfi nst'z : -1[rl?r; rl2t.2 : -NrRr.3) nrr, - - NzRi ftttr: -I/rI?r; /tst.2: NzRzi 22tr: I{8R2.
4) nrr, -- NrRri krtt:Iy'rEri flBrz: NrRri nil.z:. Nsllz.

H arunt ypaBueHrrnl.r cJre/{yer Ao6aBurb ycroalre (tB):

Ar:-#
Perueuze nepnofi ctrcreMr,r uMeer BlrA

D _ Ittrt D t|lrz A/ ;rY| ii2 rr Iy'1I3 / -altLrrr:- ll, , tlz-- -Nl , tUz:,,--i, tYt:;, At:_tr.
B arou c.lryqae HaI{ ucxoArla.fl, TaH lr trceBAoanBr{BaJrerrrr{a.fl crroreMbr AoJr}r{rrhr
6r,rrr, 6ecrtorresuo ror{r{HMtr, Tan KaH ,rB IrocJreAgero paBe}rcrBa creAyer, qro
Dr _ - dr; aro Molr{er 6rrrr. nr,rnonuerro roJr[,Ko tpu'tl, ': 0: -r1.!,nn nTopofi, rpeTr,efi r.r uerneproft cr.rcrel{ coorBercrBerrHo r{axoAtrM pe[e-
ltufli

R"-#, ff, :+, 1v,:'!!]li, At:+*,
RL: =!-a, Rr: ffi, Nr: +, Iy'e :* , Ar:#,, i

Ar: #),

o lhrlrrr : E-,
t) nzhl'|

" tzrlYt' tt,, -- "lI' , ff, : + , Ar:=:#: .

rlocre4uee pemerrrre Aaer I{HTepecur,rfi pegyJrbrar, ecJrtr B KaqecrBe zcxoguofi
CI{CTEMbI B3,flTb ME}II4CK:

rt - l, rr: Q,$11$, dr : 0,081, nt :1^: /Ls, tuz : L,43, or: 0,03.
Ilpuuan lvr: 1,43, [oryqrdM (Bo3AyrxHbrft) lrerurcH, nlreroquft re ]He paAr{y-
cr,r, Eo c llenrrueft ronrqrauofi:

Rt -= 7, Rz : 0,94,9, Ar: -0,0429, Nz: l, N a : 7,43, Dr : 0,0081.

Saneruu, qro [oilyrreH]rafl nceBAo0nBr4BaJre]rr]rafl crrcreMa (n rpauou xo4e
nyueft), 6ygyuu cnoMtrolroBaHa c r{cxoArrofi cracre*oft (n o6parnou ioau oyrutj,
Aaer cr4creMy, noropa.fr peaxo (cruruaurvecnr,r) r,rao6panrae:r Bce trpocrparr-
crBo; Irpla DToM rrcxoArlyro cr{cren{y cJreAyer npeo6paaonarr, (ynruorrurB trona3a-
TeJru npeJroMJrer{?r.s ua 7,43 I{ pasAeJrrrB paAr,rycri Ha ETo urncro) c reM, sro6r,r
IloItaBareJlr{ npeJlor{Jrelrtrrr rrpocrpar{ct'Ba npeAMeroe raao6patxennft o6eyx nou-
loHeIIT cotsrrailrl. IIo;ryuetrnau cllcrerla, pear(o r,rao6painaroqalr Boe rrpocrpag-
crBo, rrBJr.Eerc-fr rrpr{rfepoM rrenorrqeHTp[qecnofi upocrpaucreeguoft ctrcreMhr
(nr,r yuouurraJrr,r 

^ylne o cyqecrBoBarrr{r{ 6ecxonesrio,o'rrnru npocrparlcrBer{-
ntrx_ cucreu). HonqenrpuqecHr{e trpocrpaEcrBeHHbre cr{creMbr paccM0rpeHr,r
1\4. fepq6eprepoM I3l.
p I,Ial. I(plrmcnoft o6cepnarop[fi, r. 58 .D



Pttc. 2. Cxerla noutpoJrfi li()rny-
TOrO 3epfiaJla c IroMonlT.ro rlJloc-
no-nnuynroii liluslr

Itan ynre ynaBr,rBaJIOCr,, npal(Tl1qec1oro BHaqeHLIfl IIpOCTpaHCTBeHIIbIe CLIC-

Terr[r Ee ul{eror? rloaroMy ux u3yqeHlrel[ l{br 3a}Iurfarbc.fl He 6yAeM' Baxuofi
oco6eIlrlocrbro trpraMerler.Ifif rrceBAoEI{BrrBaJreHTrIr,rx roHltux Jrr{HB -gBJIferc.fl I{orI-

TpoJIb BotlIyTbix-Hecd)epusecltl{x BepI{aJI, IICnoJILByeIIbIx B TeJIecKotrax-peqlJIeIt-

Topax. flocriorr,ny IICXOAIIarI I{ trceBAOAIIBIIBaJIetrTHa-fI JIIIHBbI UM€IOT oAIlEaIio-
nrie (uo a6corrotnofi Beilrqutre) Br{aqentr.n ctfepuuecnofi a6eppaqu'' t'o 

:]'_t]'lg
ee paSIuqHLI, tfo}IiHo, Llllle-fl pacqeT I{OI{EeIICaqEOIIHOI4 cxeMbl, COAep}I(alqeE

ucxoAHylo Jrurlsy r{ zcnElTyeMoe SepnaJro, Becr,Ma trpocro HaftTE rrapaMerplr
CXeMEr, CoAeplr{arqefi uCen4ooHBtrBaJIeHrHyIO JI11IIBy I{ HoBoe SepItaJIo (uocle4-
rree uMeer ry ine no I{oAyJIIo c(repnuecnylo a6eppaqgIo, qro trtrcullryeMoe 3ep-

HaJIo). flpu"atou qerec;o6paaro ,ctorusoBarr, JII{EBy rar(ofi .{opuu., 
qro6lr

ee IrepBafl rroBepxlrocrr, Ee;Eocura c{epuqecHofi a6eppaqrlr (pIIc' 2), tor4a
TOJIq,I(Ha JruIrsDI IIO BJrr{.fler Ila ee csepuuecnyrc a6eppaqTro, a BHpa}I(eurre

Ail-s c{eptrsecHoft a6eppaqull JrI{HBLr ilptrr{er BecbMa rlpocrol4 Br4A'

Ilplluep. Paccrrrorpunr Hol{nencaql1oglrym cxeMy I(oHrpoJI-fI BorHyroro ila-
pa6onrve&oro BepnaJra c rroMorr\r,rrJ nlrocroi,l nJrocr{o-BblnyltJlofi Jrnrlsbr (puc. 2),

pa6oraloqefi n uipa.rue.npgoM [yq]ie Iyqefi. Cxenra AoII?ItEa 6nrtr, ncupaue-
,a 

"a 
Csepruecrtyro a6eppaqraro (r. e. trapaJrJreJrL,Hr,rfi nysox, BblxoA-rlqtrfi I{B

clrcreMr,r, Ire A0JIII{eH unrets a6eppaqufi, IlpeBlrlnamtrIl{x /Ionyclt). A6epparlua

rropMarrefi A,S, napa6orlotrAa ([5] , crp. 153) panna

^s; 
: - #tu'u'.

3ra a6eppaql4tl A6JIII{}Ia 6r,rTr paBHa c$ep1lse61ofi a6eppaqult As. nllrrart
B rIaparJIeJILEol{ nyqlte ny'refi (urocnan troBepxrlocr}' Jrtr{rrBIJ, orreBuAEo' Ite
Brrocr4r crfepuvecnofr a6eppaqur{ B rraparrJreJrr,I{o}I ryqne ;rryueft). tr4cnolr,el'n

Soprwynn^4nn c$epuuecnofi a6eppaqru oonqegrptrIrecltoft cllcrel\{6l [{], na-xo-

Atr1\[

Ar,:;+_#i,
rAe rr':arcsin(nHrlrr) - arcsin(l/1/r2)-yror ryqa c ouru'IecHoft octlo Iioc.re
BLIXOAa tr3 JIIIIIBEI.

ouenu4uo, vcJroBue Koppegqur{ c$eptrsecnoft a6eppaquu B cxeMe uMecr

nr.rg (conrrleqaeM uapar{cr.ranr,unrft {onyc JruI{BLI c qelrrpor{ HpuBItSIJbr Bepna.rra

Trptr Beprtrr.rue)

As; : As;.

Pernaerrl Dro TpalIcqeIIAe[TIIoe ypaB]reutre oTIroctrTeJIbIIo /'2 trpl{ SaAaEHbIx tL

n Hr(mnv, u'); ronrquua JrulrBBr, oqeBr4AHo, He BJrr{.rrer Ea pesyJrbrar. AnE HoH-

npeTr{ocTlt BoBbMeM trapa6ofloug c paAI4yCOI{ HpUBI{3I{6I ^np]'I 
Bepltruue 7'B '-

: 
-ZOOO 

Jil'ru;rjycrbn:1,5v11,' :0,1, tor4a rz - -709,46x'tt 
(uepnaa uo-

DepxEOCTb JItrHBLI trJIOCI{a.fir T. e. /'1 - oo).
3auen_gR Terrellb BTopyrc rroBepxrrocrr, JrrlIrBLI rceBAoaI{B,IRaJreHTEoI{ IIo-

Bepxflocrr,ro nol +oplr{yfie Rz: -/'2, IraxoAlrr't At, - c(iepr'rvecnyro a6ep-
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paqruo nceBAoaHBEBaJrerlTtrofr JrrrESbr :

A ^' nRz , nllr _ _ n "' rt, H, ^-... nr[frAsl: 
n _1 t rintf,---"1, u : - arCSlnT;+ar0sttr-n, ,

Rt:rt - oo' :

Oveauguo, noJr)ruerllrafl JruEBa rrox(er 6r,rm ucuonbaoBaua lgr.fl noppexqtru
a6eppaquu BepnaJra, EMerorqero ry )r{e a6eppaqum A^Si uoplrareft, qro tr trapa-
6orou7tr, Ho Apyroro Brrana, r. e. A^S; : -A,Si (ara troBepxgocrr 6nuana H
K ctrJrrocr{yrouy cSepou4y).

1r. IfcengoaxBr{BaJrerrrHr,re KoHqeHTp[qecftr,re cr,rcreMbr

Paccuo, pr.rrr Holrqeurpr{qecnyro ctrcreMy c trBBecrubrMtr paAtrycaMr[ troBepx-
gocrcfi T11 t21 . . ., rs z troRa3areJrflMu trpeJloMJleEu.fi fllJl2t .. ., /?s+1. Pac-
croflEEe oT qeHTpa HpEBtrsHbr ctrcTeMr,r Ao rrpe[MeTa o6oBHastrM PI; oT qeHTpa
ctrcreMbr /.\o trapaKcrraJrbEoro uso6paH{eHtrfl - Ly Brrpaxrenue AJrfl rlr - yr-
noBoft c$epuvecxoft tr6eppaquu ctrcreMr,r - Batrr{meM B BrrAe [1]

.1,k.*
Ir (/e) - arcsin ;T - arcsin ;F, - a (atcsil * - arcsin +) ,

(1e)
rge lt, : nrHt - rrrrBapuanT cr{creM6r.

Itouc:rpyHrraeume gJreMeuTrr erofi cucrenrr,r 6y4eu cqrrrarb uBBecrHr,rME,
rr EasoBeM ary ctrcreMy racxo4uofi. 3a4a4uuc.a qeJrBro nafiru noHqer.rTpr{qecKtre
crrcreMr,r (ucen4oaxnunaneururre), trMeroqrre re lr{e BtrarreEu.E yrnonofi c{epu-
qecnofi a6eppaqnu uo a6corrornofi Beiltrsuue, qro tr ucxoArra.E crcreMa, Eo
orJruqarcquec.fl SEaHoM, T. e.

?lz - -ry, (20)

rAe 1z - yuroBafr c$epuuecnafl a6eppaqufl rrceBAoDnBr{BaJreETHofi cucreurr;
BHaIt ro?fiAecrBa o3Harraer, qro paBelrcrBo Br,ItroJrlrflercfi nplr rlo6blx BHarIeHtr-
fl.x lt.

I4ayvenue DToro Bonpoca rrMeer rre roJTbno reoperr{arecnoe, Eo I{ trpur{Jla4-
HOe SHaSeELIe, trOBBOJIflr{ Ir p.EAe CJIyqaeB rraXOAI{Tb IIOBbre olTI4rIeCHUe CtrCTeMbi
Ha ocrloBarll{f4 AaIIIILIX O6 r.rUerOIqUXC-E CIrCTer{aX UJrI{ BUAOITB}IeHIITr, ITOCJIeA-
Eue, upuqeM yAaercfl uB6elrtalrr, nponorJrr,rBbrx B]rrqucJreHuft a6eppaquft sosoft
cr4creMr,r u xoAa ;ryuefi. Ec;ur cSepuqecrra.fr a6eppaqua r{cxoAHofi cr{creMDr trc-
rrpaBJreEa, ro c$eprauecnan a6eppaqr.rfl trceBAoEr{BtrBaJrerilsoft c[crer.rr;r raH?fie
6yger trctrpaBJreua c roft Ine roqHocrrrro (uo ocrarouurre a6eppaqnu ucxo4noft
tr trceBAoar{Busareurnofi ctrcreM 6ygy, r4rrerB paar{r,re anaxra). Brrpaffieuue gta
cSepruecxofi a6eppaqur{ trceBAoonBrrBaJrerrrrroft cucreurr 6y4er znre:rb BuA

hl(t.hk\rtz(tr).-iarcsrn -N;;J; -arcsin N,p, - iI, [ur".i, *;E -'ai.csin -Nfr) ,

(21)
TAe Pz - paccro.rrrrue or r{eurpa Kp}rBrlBHu cucreMr;r Ao trpeAMera, L2 - pac-
cror{rrue or qenTpa fipr.rBr,rarrrJ czcreMbr Ao trapancrraJrbHoro uao6paxtenr.r,a,
,[,nn ucesgoartBuBaJreH'rnofi cucreMbr B]IaqeHrrfl rronaBateneft rrpeJroMJrer{trrr
rr paAnycoB o6oana.raeru trpoilr(cHbrr{rn 6ynnauu: ly' - 4.nn tronaBareJrefi upe-
JToN{JreHErr u Il - AJr.fl paArrycoB; m - qrrcJro rroBepxnocreft ucen4oaxBr{Ba-
rentnofi cucre\{Lr.

Brrpa;rtealre (20) e paBBepHyrorr Br{AC npeAcraBJr.Eer co6ofi aure6panue-
cltyro cyMMy apltcr{HycoB. Monuo trona3aTE, qro rorrAecrno (20) Br,rtroJrrr.flercfr
TOJrr,r(o TorAa, rtorAa BxoAflqrre B Hero apKclrEycr,r notrapHo yHlrqTolltaroTcfr
(r. e. uorapno parnu). B gannnefimeu 6ygeu cqtrrarb, qro o6q,ee qucrro apncrr-
IrycoB a (20) rlerrroe. Sneruentr,r trceBAoonBr{BaJrerrruBrx cr{crel{ Mo}rruo troJry-
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strTb, [pupaBHrrBa.s fiotrapHo Bo BceBosMorr(E],Ix HoM6uHaqrlrrx qJIeHbI s Sop-
uyre (20). flpu erou BoaMolr(Hbr ABa ocrroRubrx crysaff.

1) Bunorurrrorcfi rolfiAecrBa

arcsin #:-arcsin {ffi, arcsin #=-arcsinf; (2za)

rua6o
.kkkLie26\

arcsrn j;F : arcsrn NJi , arcSln nlpl :arcsn 
A *tr,,,

2) upune4eHr{bre ro}nAecrBa He BbrtroJlH.flIorc.fi.
B uepnou cJTyrrae Bbrpalfieur{e (20) ocraercff ctrpaBeA;IuBr,rM Ara rro6oro

troJrolneurr.E npeAMera u uao6parHeutrfl; Bo BropoM cryrlae ouo BbltroJrnflerc.fl
roJrbr{o AJr.s Henoroporo troilo}r{eHtrfl trpeAMera (u uao6paxeuux). flepnufi cny-
saft Hara6oree rrrrrepeceu AJLa [paHTI{r(u, noaroMy orpaHrlrllrMcrl ero paccMo-
rpenr{eM. tr{ueenr ua (20), yqlrrbrBa.s (19), (21) w (22),

t-,/lchr"'1/h

) (arcsin 4*- arcsin *) - - $(arcsin dfi- arcsin iq)a:t J-r 
(23)

Eygenr cqprrarb, qro trrr JIeBa.fl, Err trpaBa.E qacru rolr{AecrBa (23) ue cogep}Har
qJrer{oB, trotrapHo yHnqrorfiaroquxcfi .nu6o paounrx HyJIro. flprpaonaeM ro}r{-
AecrBenrro uepnr,rft TIJIeH cJreBa n (23) H IrpouBBoJIbIroMy qileuy ctrpaBa n (23),
BareM Bropoft .uren H KaroMy-Jrz6o uneny ctrpaBa rI r. A. flonyur.ut 2nt, ypan-
ueuuft nu4a (upu s : nL)

TLzTt- - Nr,*rfir,
Tltrr: - iVpI?p,

uenuft, r{Meroq,yrc 2m ypanrtelrlrft c 2m * I HerassectHtlrru p1r gz, ., Q,n

tr Ny N2, ..., N**t. Peruenrae ctrcreMr,r r{o}nuo Bbrpaal{rb qepeB ilapaMeril;
B HaqecrBe trapaMerpa MolI{Ho nagrr nro6oe Her{BBecrlroe, HarIpI4MeP Iy'r - rlo-
r{aaareJrb [peJroMJrer{rdr uepnoft cpeAbr rrceBAoanBtrnanenurofi cucrentrr. O-re-
BraAEo, nusefina.s xonr6unaqraft pemeulrft clrcreMbl (24) ranme 6y4er peueulr-
enr. Haupuuep, ecilv p; (r: !,2, . ., m), Ni(i :1,2, ..., m' f {) ectr
pe[eHrre, ro cp; w cN i TaHx{e 6y4er pemeuueu (aAecr, c - trpotrsBoJrbrroe qlIC-

no). 3ro cuofic.rso troaBoJrr{er Jrerro rraxoArrrr, rracr}Ibre perrrerrlrfl cr,cllew (24).
Iae (23) Mo?r(Ho roryqurb (2 m)l crrcreM auga (24), Ho qrrcJro {uazuecxra noa-
Molr(Hr,rx CtrrCTeM, naK npaBr4Jro, r{elrbrtre; SHaqeI{It.E ItoHCTpyr(TIdB}rbrX SJreMeIr-

ToB cr{cre}Ibr qacro or(a3brBarorcrr Heocytr{ecrBtr{MlrMlr, HatrprrMep If < 1.
flpucryuuu K paccMorpeuurc HounperHblx cr,IcreM upocteftruero BuAa. Bosb-

x{eM oAtrrroquyro roBepxuocrb (m : 7), us (24) uMeeM

.kklekarcsin *^ - arcsin 
^u- - arcsln -N;il + arcsrn :Nmi (25)

llpupanunnarr uorrapHo qJreulr neroi,l qacrrr aroro rolr{Aecrlla n aIJIeuaM ctrpa"
Ba, trorryqnr{ ABe cr{cTeM61 ypaunellnfi:

rtm+{m: - ly'r+rlir.

flpeo6paaonaB Ha?fiAoe I{B ypaBr{eH ufri (24) x rrauefiuolry
: 0 uoActanosxofi 9i : 7lRi, noJlyqtrM cr{creMy nranefisrrx

(24)

BnAy pnr * 1/ :
oAHOpoArlr,rx ypaB.

nLrl: - 
y'y'r/?ri

ttrrr: NrEr.

oAr{oro I{B }rer{BBecrnrrx (uaupuuep,
crrcrer{br (I) nolyulru

N": N. nz
_ 

n1

llzlL: Nt/?r,

flprnxn B HaqeorBe trapaMerpa Buaqeuue
Iy'r), uaft4em HetrBBecrHbre Rt lt /[2. flnn

fir: -ffi,
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,f[rrx cucreur,r (II) nafr4enr

Rr: #, Nr- Nr+ (* *)

!,nr cucreubr (I), HatrptrMep, paccMorpl{M rcxoAlryro lloBepxuocrb c oJreMe}I-
TAMU

nt: l, rt: l, nz: 1,392 (LiF).

flpurao ffr : 1,333 (noga), uaiigen

/?r: - 0,7502, Nz: 1,333 ry: 1,856 (6*rano x O@ 929).

Tanuu.o6paaolt, troryqurr4 rroBepxuocrb, paBrpaul4qtrBaroq,yrc cpeAbl (Bo-

Aa - crenJro O@ 929r. Ecnu s HaqecrBe lrapaMerpa Basrb BuaqeHue ffr: 1,
ro uafi4enr cJreAyroqtre AaIrIrrIe AJr.fl trceBAobxausareutHofi nouepxuocrl,r:

Rr : -1, N2: l,J$) : nr.

tr{nrruu cJroBaMtr, B groM oryrrae [potrcxogtrr roJIbKo I{BMeHeHfie BHafia paAl{y-
ca r(puBuar{r;r, B To BpeMfl nar( BHarreur{.fl tror(aaarenefi uperoMJreurr.fi ocrarorctl
trpex(IrrrMrr. Ouenrgno, qro B o6rqem cryqae Mo)nuo troilyqtrrB (uo xpafiueft
Mepe reoperuuecxu) AaHHEre rrceBAoDr(Busareuruofi ctrcreMbr lryreM r{aMer{eHrltl
BrraKoB paA[rycoB ucxo4noft crrcreMrr u 6eg uauel{eHr{-fl rror{aaareJrefi upe,rou*
JIeEu.E zcxoquoft crlcreMbr.

finn (* *) uomuo uptrHflrb trapa]Ierp N1 : 712, 'ror4a /y', : 74 fr Rr : /'ri
[pyrtrMr4 cJroBaM[, B aToM cJryqae paArrycbr ucxoAEou I{ trceBAoDr(BtrBaJrel{rHou
cr4creM coBrraAaror, Ho BHaqenufl troKaaarerieft upe.rolrJrel{r{.fl Meu.srorcfi Tar(rd1\r

o6paaolr, qro lror(aBareJrb trpeJroMileHl{.fl uepnofi cpeAbl rIceBAoar(BI{sailerlTuoft
crrcreMbr coBnaAaer c rroxasareJ]eM upeJroMJlerrtr.rl BTopoft cpe4r,r zcxo4uoii crac-

TeMbr, a rronaaareJlb rrpeJroMJrerrr{a nropoft cpe4br rrceBAoar{Bl{sareuTRoft cuc-
TeMr,r - c tronaBareJreM trpeJroMJreEl{fl nepBofi cpe4rr ucxognoft cucrertr,r. 3to
csoficrso raxlr{e uuor4a Mo}r(er 6r,rm ucuonbBoBaHo AJr.fl Eaxo}I{AeHuff qacrrrllx
perueuuft cucreusr (21t).

Peruenurr (*) z (x*) r{o}I{Ho rlctroJlbaoBarb tr AJr.E [oryqenu.fl 6olee cnorx-
rlbrx rrceBAognBuBaJreuTlrr;rx crrcreM, trocJreAoBareilbr{o rpeo6paayn na}I{AyIo
troBepxHocrr' zcxognoft crrcreMlr B coorBercrByroqyro rloBepxHocrr, nceB4o-
DfiBtrBaJrerrruofi. Haupruep, nafi4elrr [ceBAoenBfiBaJrerrruyro crrcreMy AJr.E lrc-
xo4uoft crlcreMbr BtrAa

rt ': -1, rz : -2r0, n, - 7,5, tuz: 7, na : 1,5.

flpuueuaa {oplrynrr (*x) rocre4onareJrbuo H nepnoli u nropofi rloBepxuocrfli\r
rcxo4uoft crrcreMrr, troilyqtrM (1[r: 1)

R, -- -7, Rz: -2, Nr : \, Nz - 1,5, 1\ra : 1.

Bropofi c.nyuafi - rrcxoArlarl cl{creMa r,IMeer [Be troBepxuocrr4 (m:2). Bl,;.'
paffierrrre (23) e aroM cryqae rprrHrlMaer nu4 (s : ne)

.ltkltltarcsln arcsln 
- 

+ arcslrl arcsln 
- 

--nzfl n],rt nsl'z n2rz

: - arcsin +* f arcsirr 

"k 
-arcsin ;k -f arcsin #r. (26)lYzttr ' lY Ll tt

O6qee qracilo cucreM ypanneuuft nuga (24), noilyqamqldxc.E I{B aroro rox(Aecr-
Ba, paBrro (Zm)l : 24. llpuseaelr sara6o.nee urrrepecHbre peayJrbrarbr, troJry-
qeurbre HaME r4B aHaJIIaBa arl{x cl{cret\t ypanueurafi,

1) PaccruorprirM cr.rcreMy, [oJlyqeuuyro rIB roxt4ectoa (26):

fLzTL: Nrftr, TLLTL: Nr/it,
tusTz: Nzl12, nzrz: NuRr.



Pemeuue arofi cucteubr, BbIpalI{eHHoe rlepeB napaMerp AIr, ulree:r nra71

D ltzr! D n2r2ttt Ar ntNt li lzt,Vt
Ii1:i, ltz:;6, i\z: nr, 1vt: rn'

Ecly s HasecrBe rrcxol{Hofi cucre}rbr BBflTb aepl(aJlbHo-Jlu}rsoByro cl{creMy c

C SJIEMEETAMtr

nt : L,5, flz: l, fls: -L, rr - \, /'s : -0,5,
To trceBAoDKBr{Barreurrroft cucrelrofi 6y4er runaa c BepltaJIbEofi noBepxHocrE,Io:

Nr: 7, I{2 - 7,-"t, ffs : -1,5, Rr - L, Rz - 7ls: 0,33333'

2) PaccmorptrM cl{crelly

tzz/j: Nrftr, nlrr: NrRr, ftsrz: - NuRr,

Ee pemenrae uMeer Br{A (trapaMerpoM cJryx{I'rr /y'l)

p 
-nzrt 

p - - 
nit'z rr /itlVt

ffr: fVi , L.z- ,rly'r, iY2--t

Paccuorpuu, Hatrpl{Mep, rIoxoArlym ctlcrelly (uenucn) c

n1 : ns : \, tzz : 7,43 ({rYoPur), \ : 7,2,

floraras Nr : l, IraxoAuM

Rr: L,776, Rz: -2,045, N, : ;tr ,

flzrt : ffrfir, nLt't : NrRr,

Ee pemerue uMeer BuA

txst'2 : - Nr.Rr, fL27'2 : -NrRr,

Rr: K, Rr: #, Nz: -

ftzTz : -NrRr.

ntfisNt
rv 3 - -----;--

n.1
2

AAHHI,IMI{

rz:l'

^/ 
I

,tB--,2,-2-0,-06.

Ouear4uo, qro troilyqenua.a cucreMa HeocytqecrBzMa, rax ItaH I/, ( I u { (
{ 1; yMso?ntrB rror(a3areJrtr trpeJroMJIeEIrtr Ha 2,045 u paAlrycbr sa 712,045,
EaiiAeM {zauuecnn Br,rtroJrlluMylo cl{creilly (tr, : 2,045):

fir : 0,83911, Rz: -1-, Nz : L,43, N, --- 1.

flonaearern trpeJrorvlJrer{un, l.rruaxvtfr. K 2,045, u}Ieer crer(Jro CTO1.
3) Boar,lreu cl{creMy

nsNttz nrnsNr
; l\ B - 

-----;-
n;

nsNttvs:-T.

B Hasecrse ucxoAlroft cr{creMbr paccMorpuu fiouqeurptrqecryro ctrcreuy Hac-
cerpeEa:

/t1 : fL3: 7, rtz - -1, lt: -2, rz: -1r3,
flcen4oarnuBaJrelrruofi cucreMoft 6yget 4uourpuqecxa.fi ctrcreMa

ly'r : N.g : :- =L,5384, ftr: 3,0769 - - fi2.
" l,J

4) PaccuorptrM clrcreMy ypaBtreHufi

llzrr: -N'R" ftrtt: -N'R''
ftztz : -N'R'' ftzrz : -Iflfit'

Ee pemeuue trMeer BtrA

D _ n2r2 D _ --un2r1 N 
- 

r'{,NL
I11 : 

- 7;-, nz : --ifrr- s ivz: n, ,

Ecnr a naqecrBe rrcxoArrofi cucreMr,r BSflTL MeEucK c aJreMeIrraME 11 : L,2,
rz : L, tut : frs : L, tuz : 1,43, trpuEflB Nr : L,43, ro aKBIlBaJIeErIroft cuc-
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rerr{oft 6y4er rosgyrxuarr upocxofina:

Rr: -L, Rz: -7,2, AI, : Ns: 7,113, Nr: l.
Salreruu, qro HoBr,Ie trceBAoaItBtrBaJIeHTEIJe HouqeHTpllqecxtre ctrcreMbr Mol'yr
6r,rrr, nonyueEbr tryreM troucna ctrcret{, afiBI{BaJIeIrrHbIx rrafgeuno[ trceBgo-

3r(Br{BaJIeHTnOfi CUCreUe; [ptr ATOM 60ilr,uyrc trOMOtqb MOryr oRaBarb cBoficrBa
yrronofi c{epuuecxoft a6eppaqul4 [1], a trMeutro:

a) rpouanoJlbEyro ItoEqeHrptrIlecHylo cucreMy, coAepE(aqyrc qerEoe quc-

ro BepKaJr (rz6o ue coAep)fiaqyro BepKaJr), MolnEo troBepIryrt, ua tB0' (upu
ATOM trpeAtroJlafaeT0.g, tfiO nL : n' : 7);

6) c$epuvecxan a6eppaqu.fl r{oHr{eurpzuecnoft cr,rcrer{br rre BaBr{ctrr or oale-

peArrocrtr, c notopoft JIys trpoxo4l4T qepeB HoMtroEeI{Thr cr4creMbr, T' e. ItoMrro-
IIOETII CUCT€I{bI ]\IO}fiIIO MeIIflT}, ]\[eCTaI{tr.

Hau6onee Ba?nuoft o6racrr,ro rrptrMeuer{ufl nceBAooItBr{BaJreHrIrbIx cl{crer{
frBrrflercfr pacqeT r{oppenqtroHHr,rx Jrr{HB AJr-fl ItoHrpona acr[epuuecHtrx SepHilJI.

,fl,efictnzrenbuo, ecJrtrr ltctroJrrBoBarr nouqerrrprrqecr(tre cl{creMr;r B KarIecrBC
Hopper(Topon c{epuuecnofi a6eppaqrrr4 Borllyft,rx acrfepnsecKllx SepI{aJr, ro'
BEafl Aarrrrbre paccqurauuofi cxeur,r c trclpaBJresrrofi cdrepuuecxoft a6ep-
paqueft, Molr{Ho safilru r{oucrpyxTuBubre aJreMerrrr;r cxeMbl norlrpoJr.rl AJrfl Apy-
roro ac{epusecHoro sepKaJra, rrrrerolqero raKyro lrie a6eppaql{rc IIo a6conror-
sofi serrasuHe, Ho nportrBotroJrolr{Horo BHaHa (upu ucurrtanun 6ea nopper(ro-
pa). B upocrefiuem cJryqae Hopper{qrroHHr,rrr aJreMelrroM Mo}rier cJry?r{trTb oAlra
uB troBepxHocrefi rzsanr.

Anrop 6narogapen M. B. flouonofi Ba trorIotq,b n pa6ore, a upor[r.
B. It. flporro$r,ery Ba trpoBepry pyr{orlrctr rr qeuur,re yltaaaur{fl.

i30 anpe.rn 1974 r.
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AltAAEMtrfl. HA,YIt COCP

}ISBECTI{fl HPbIMCITOff ACTPOOUS]4qECI{Ofi OECEPBAT'OPUU

" ToM LIII, 1975 r.

COBEIIIAHI4E ffO IIPOE,TIEME <<MAXHI{TIIbIE IIOIIfT
U XUMI4IIECI{Ufr COCTAB COJIHUA I4 3BEBA,)

I) Itpr,rrrcItoff actpo(ruausecnoft o6cepnatopuu AH CCCP c I uo 12'IV L974r.

cocToriJlocb CoBcu{aflple pa6o.reft Ipy[rrbl rlo upo6nelre <N'laurntrrr,te

[6,qrr u xrdl{I{cecltuft cocTaB Co,lluqa I{ 3Be3A)). B Coneq,auul{ npl4Hfl.rrr{ yqacTue

acrporroMbr u $rsuriu 11 nayuur,rx yqpeH{AeHuft: I{AO AI{ CCCP, CAO AIf
CCCP, Acrpoconeta, Cu6lzlSX{I4PAIIa, I43MI4PAHa, fAO AH CCCP, IAO
AI-i yccP, oTm AH CCCP, Acrponourzqecnoro rrrrcrr{ryra AH Vc. CCP, 06-
cepE ilro pIIu Vpa;rr,cnoro Io cyAa pCTBeI{IIo Io yHI4Be pCI{Tera, AcrpoSuBur{ecfi oro

r{rrcrrrryra AH 3ct. CCP.

Ana4errran A. E, Cenepnr,rfi B cBoelr BLrcryrIJreHI4r{ r{BJroxtr{Jr o6que npo6-

Jieilrr,r M&rr{0Tr{Brra Conuqa r{ BBeBA !I cBfIBu aHo}{aJlrlfi xrrMl4rrecxolo cocraBa

BBSBA C MaIIII{THrInIu rro;rr.slll{. ,fi,Orttop {raa.-rrra'relr. IIayIt A. A. EOnpqyH oCTa-

poRr4Jrc.E Ha o6qux trpo6JleMax xI,IMI4rIecHoIo CocTaBa 3BSBA. Bcero 6lrno ea-

cryrrauo u o6cyriAeHo 17 coo6qeuuft.
I-Iurne [y61ultyl6rcrl ItparHIIe CoAep]HaHI4fI AofiJIaAoB yqaCrH[HoB CoBeqa-

rrtrrr, ItoTopble IIpII0JIaJIII CBOI,I MaTeplIaJILI B peAaI{qIIIO It I'ION{eIITy CAaqU Ha-

CTOfIIU.EIO TOMA B IIEqATb.

HEITOTOPbIE tIPOE"itElVtbI MAIHETUSMA
lt XI{N{UIIECI{OIO COCTABA COJIHIIT\ I4 3BE3[

A. E. ConePrruii
(ITAO AI{ CCCP)

t. Itoruuencrrafl rrpo6Jrer{a Br,rrer{aer r4B trccJreAoBarrllfi ugueueuuf ar(Bu-
BaJretritrn,rx rnr{pllH crIeHTpilJlbHrrx trr,runr,i ll xuMrarreonoro cocTaBa Ap-aneag
u BaBucr{MocTrl or Marl{Irrlloro IroJrfl, trTo r rtou6unaqlrtr c upeAtroJro}xeEueM
o rrarHr{rEo}r poTalope BeAeT r( trpeAcraBJIeI{I4IO O I'ITIrI{CTOM pactrpeAeJlellru,I
eJreNrerrroB, B qacrr{ocrr{ o r{oHqerrrpallrru oArlr{x eJIe}IeIlroB y o4nofi troJrgpHo-
crtr{? a Apyrux - y rlportrBorroJro?Ituofi (Z <a 40 u Z} 1r0 uo paano4 uonapuo-
crII y aoeigr,r HD 247 1,2, safi4eunoft flpectouou; y rac aro pa6orlr B' JI' Xox-
roB6it uo llflTl{ncrocrr If e, Si, C, Fe; n ItAO u CAO no Si u ApyIIIII aJIeMeH-

raNr B 21 Per - pa6orlr FI. C. flolocyxllrrofi, I0. B. l;raro,lencxoro).
Xorx cwr4ererbcrBa aroro yAuBureJrbrroro ,rBJIeHr{fl Aocraroquo y6egutetr-

lrbr, ero EeJrbBfl crl[TaTI] c DHctrepI{NIeHTaJIbEOfi TorII{u Sperrl{.fl oKoHqaTeJIbHo
ycrarroBJreuril;rM, TaIt Italt cBI{AereJIE,cTBa 6aelrpyrctcn rra oqeul crra6lrx {oro-
Merptrqecxtrx ecfdrcxlax (r.rcroxHonarrur,rx nan qu{tpepenquaJ]r,Hbre ABtr}IteHIrrr),

:t4()



Horopr,Ie It rorlry )ne cr{Jr6}ro o6peuerleur,r BJrrrflHr,IeM 6reu4uponauuR, Ileo6r,r-
qafirlo cr{JrE,r{oro e Ap-anea4ax, a rari}nc BJrlrflIrrrer{ cat{oro lroJrfl. He gbr-flcnen

AO noHqa Borrpoc o cBfl3r4 JroHaJrblroro aHoMaJrr,rloro cocTaBa c noJIeM (21 Per
lporfiBopeqtrr ApyruM flarrrlbrr{) .- 2. Crcna upuuttrae.r. upo6leua cBTIBII ctrHxpoHI{3NIa KoJIe6a}II,1ft RproCtn
c none6asu.snrn uaruurrrofo rroJrrr, noropble trlrorAa I(oppeJlr{pyrot c Hone6a-
Hr{rrMrr qBera r,r flyqeBoii cnopocrr{. H coltarenrrlo) y rlac [orITIlI rloJrlrocrblo or-
cyrcrByror rtol\{rlJrencHr,re Ha6JlroAe}rvtf{ rroiltt. 6.recxa, qBera u ?ril AJIfl MaTITLIT-

Irbrx BBS3A, xorrr rrer(oropLre oqeub po6nue [orllrrr(r{ AeJIalorcrl. 34ecl oqelrb
qeuuoft 6nna 6n noouepaqr4tr c f[P.

3. Oqeur, Irrrrepeclrl,I auonltaJlrlrr xnMlr.recnoro cocraBa ]tpfutrIJ MalHr{TrIr,Ix
r,r Am-anea;1 u qeJIoI{ (pe4Hue BeIIJII{, MeTaJIJIbI u AP.), B TacrIIocrII BoIIpoc o }Ia-
Jrr{qtru Tfl}ReJlbrx I,I cBepxTg}neJlbrx aJreMerrToB (I4aBecTr{o, }ratrprrr{ep, qT9 

-y
73 Dra rrll( o6trrufi na6.trcgaerc aap:a A : 191 -l 2; A : ZAL 
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3 y HR 4072;

A: lgg + 5 y cpe4nefi rpytrrbl Ap-sneai{ uA:201 +- 2 y Mn-aneg& sI.9
coorBercrByet 
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Pf, --LIg). Oseut I{Hrepecno BoBMo}ItEoe HaJI[rItre Pm145

u Te y Henoropllx aeea4 Ap, Am u 4pyrze npo6neusr.
4. Osenr, saxgroft xapaxreptrcrr{r(ofi MarHr{TrILrx BBeBA, B rlacrrlocrl{ trepe-

uensoft uatnu.ruofi aKTr{Brrocrrl BBeBA co cna6mur,r rroJlflMr{, N{o}Iter flBI{Tr.cfl
aMtrccrrourroe o6paqeuue FI- u l(-lunrafi r{, BoBMo}I{}Io, [orlBJreHrre oMl{cctr}I
peArttrx BSMSJIL; aror a{{eHr, xopoltro ueseCrubrft 4la Connqa lr cssaauubrfi
c oAHoBuarrnoft aasr,rcltMocrblo Ca+-{roxHyJIoB tr Marurrrr{r,rx noneft tr.ETeIr' or-
qcrJrr{Bo Balrereg, Hatrpl{Mep, y a Tau (flefiu). I( coxtaneuulo, EroMy e$Senty
yAeJLrIeTCfl MaJIo Buullautr.fl: Aa?fie gnr Conuqa B qeJIoM BLItroJIIIeHo EeMHoIo uc-
cnegorauraft B arorl HatrpaBJIeErrE.

5. flpegcraBnfler 6onr,uoft Errrepec rrorrcn cla6],rx MarrII{THLIx uo;refi .{o-
ToDJIeHTpusecI(I4DI MSTOAOM? naqatr,rfi s I{AO 5 .ner uaaa;1, KoIAa 6rrnr O6sa-
pyrnernuiroua y Cupryca, Berr.r? 66 Tau, aGem, p Ori u Ap. u B oco6euuocru
norAa 6r,rnlr uafr4eur,r 6r,rcrpr,re rpnynryarlrrr{ MarlltrTlroro troJr.tr cBepxr[ra]rroB
T cyg u p ori. 9ru a${exrBr He yHJraAr,rBarorcfl B rrpeAcraBJreHrre Bparqaroqe-

"o"r"*a"rrra. 3a trocJleAHee BpeMs llc3yJlbrarbl, uolyseHurte n I{AO, 6nr.lr
rroATBeplr{Ae}rEr rraqaBm yrwttc r!. n CIIIA a}raJlorr{rlrrblur ua6nroTlelturlurr.

O6napymeru.re Marrrrrrrrr,rx uoteft y paAa Am-anee4 TaI(?Ite BacJrylxllBaer
<lillroro rpl{craJlbuofo B}rl{MaHtrfl B cBrrar{ c upo6trentoft 4oofictnerlrrocrl{ SBeBA

(ua6nrcgenza B. ItynrurrroBa s ItAO anea4 15 Vul, ('Lyr, 68 Tau rr Ap').
Boo6qe nrarHr.rruDrrvr troJrflNr BBeBA y r{ac yAeJIrlJrocb neAocrarorrlro BrIEMa"

ilrtn1 v. roJrbrio rlcAaBno s IIIAO (IzL Acrauoo) nauarr,r na6nro4euurl ctrJIb]IIJx
MarrllrllrllJx uo,noft snea4 dtororpa{tr'recr(uM MeroAo,ll.

6. Osefir, ruuponuii paBMax, oco6cnno n CIIIA, rptII{rIJrI{ rloJrflpr{sarIrIoH-
IIl,te I( CileItTpOIlOJLflpI{SarIrIOIIHbre I,ICCJTeAOBaI{Ufl, R qacTlrocTtr, I[arIII{THLIX
BBeBA. Xora uero,q noJr-rrpr4aaqrroFrrrbrx ueuepelruft (oco6eltrto uartepennii npy-
rosoff [oJrrrprrtsaqrrlr) noanolr.r'r rrpoABr{rryrlcrr BrraqrlreJlLl{o,(&Jrblrre B cropoIIy
cla6r,rx BBeBItr, l{r,I trona rrto rre rrl,Ieor{ ncnoft lt orarerJruBoi,i rtaprulu,r roro, xrro

orrr4 L{oIyT [&TL [JIfl OIIeHI{II X{arrllrTrrolo IroJItI, 3a IICI{JIIOTICHIIe}{, BoSLIO}I{IIO?

sul)olrrAeirrrbrx BueBI{. ,[,nn nlrx rrer{oroplle I{Br{epeHrlfl, BlJrroJrrlertHr,re r ltAO
(Hpvronoft rroJI.trptl3aqlln - A. E. Ccoepni,rr? u B. ['[. [(ynirrlmou, rt'Inciinoli
no.Irrrpr43arp,Iil - 1I. M. Illaxoscrtoii lr IO. C. ItrtfI,tnlol), xoporuo colJla.cylorca
C 'rC['1I4, I(OToI)itte BLIIIOJIIIeHLI n CIIIA.

Bosntotnrto, r ctpepy artrrrntJlocrr{ narueil rpyttllr,r c.rlo/{yor BltJtlotrrrrr, noJIrI-
pI'tlt iIqIIOIIIIIIO IICCJIeAoB a}IIIfl .' 7. H ucc"rre4onalrrrflrr r\r&r1rr,r'rrrr,rx noteli BBeBI[ reclio ]rJ)Ir]iLInalor^pa6orn
ri(i lrayarerrr{io ]r{arrrrlTrroro noJrtr Conrrrla ItaI{ IIRC3ALI, Ilarltlrlre r I{AO ctr(e R

11 'i967 r. I,r [orta3aBu1r{o orJtllqrroe coorBercr]lue cpcAIICro niarHl'lTlroro [oJIrI
Coii rlla c rroJrel{ nle}fiIlrIalIerIrofi cpc;1r,r (<Sncnnopcp-34> lr <Sncunopep-3S>) aa

rTCpr{ol( 1968-{969 rr. (conrtccrrrr,ie pa6o'r'r,rrraflIr{, i.}luinorica, IIIopcpaI'IAp').
!i;icoi, BoBlri,iHaer prrg rrpo6Jrerr, BacJrylr{rlBalotql4x paccrlorpclufl, B qacrrlocrl'r

Boilpoc o [yrrbcaqr{gx uors Connrla B {eJlor{ rI o BoarIo}Iitror,i upltlunnofi lrogy-
JlrrqrlrI 0Toro IroJrE rrJrarreralrlr. f{o cr,rx ttop BaraAorrrllrt]{rr ocralorcfl, TaIt )I{e
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fiaH rr AJrfl CBepxruraHroB ^p Cyg r p Ori, 6nrcrpr,te cNIeHbI BeIusuHbI LI EatrpaBJle-
rrr{fl troJIfl Ba BpeMfl rIoptIAI{a cyTolt.

B, O4uofi r{B rrar{6oJree ocrpbrx upo6nerr coJrHeqr{oro r,rarHerr(BMa flBJrflercg
npo6lena rorrnofi crpynrypbr xrarHrrrubrx roneft B aHrI{BrIbIx tr ctronofiIrbrx
o6nacrsx. Ee pemeure recrefimllm o6paeolr saBIIcEr or paspemarOqeft cuo-
co6rrocrlr uHcrpylterrra trpl{ perncrpaql{u uo,nn (o6ycnoslesuofi r(ax TeJrecro-
rroM, raH r{ arMocoepofi) . finn aKruBHbIx o6;racreft Botrpoc, tro-BEAEMoMY, Pe-
Irraercrl yrBepArlreJlr,uo (no;ra paaMepai\ll{ 4o 0",5 Nroryr cyqecrBoBarb), Eo

/{JIfl cnoltoftrrr,tx o6,,tacreir on ocTacTcf orleub CIIop}ILIN{ II BCe BEIBOALI O TOE-

nofi (<2") crpynrype rrpeAcraB"rrrrrorcfl nocBeIrHLrM[, r{aJroo6ocnoBaEIrbrMI{.
Ileno'r:Opr,rii IIIaI Bnepe4 IIo3Bo.[leT CAeJIaTL l{alx o6HoBJIeHHLIfi BCT, rtr1e paa-

perr1eur,rc BoBpooJIo u 10 paa u llosr{oil{rla perl{crpaql'Ifl rloJrefi c unoqa4u r I
nRaApalrl{ylo ceItyIIAy AyIlI.

Apy"r* troAxolloM n rofi iHe npo6JreMe .EBJrflercr trotrbrrma yfirlr ot 6r,rct-
pux no;re6anufi arrtoc$epT,r c rrorloqblo oqeub 6rrctpofi peIITCrpaqul{ MaII.Iur-
11oro rroJrfl rrauopalrl{Ltr,Ilr rraruztorpaSarvlu; otrsrr llocTpoeHrlfr raftoro s Cu6-
I,{3MI4P BacrIyE{lIB aet 6olrruoro BrruMaHI{rI.

BoartorXen-.raHil{e TpeTI,Ifi uytr, - 3TO BbIxOA B I(oCn{OC, Eo OII Tpe6yeT CTa-

6wnueaqvtu reJrecrtora rra clr)rrllune c roqlrocrbro He xylr{e 0",1.
9. Ilaruefi CrpaIIe Ao cux rrop trpIIHaAJIeH{I{r (Mo}IotroJltrflD B uBMepeHEtr

lo11epeqqblx troJIefi, II DTy CtrTyaqI{IO CJIeAyeTIUUpe I{CtrOJIbSOBaTb Anf aItTuB-
rrbrx o6JTacreft, tepefi4r K peltrcrpal{trtr B JII{H[flx, Mo1yqux Aarb EoByIo uE-

{opnraqlrro o upocrpauc'reeuuoft Horr+r{rypagr{u_go4t._ero uomer: 6r,rrr, c4e-

naro o flBMI4P, Cu6I43MIzIP, ItAO u fAO AH CCCP.
{0. tfa HaIII BBIJIflA, IIe HaCTytrtrJIo eqe BpeM.g AiIfl COBAaHtrfl CIIOJIrI1O-

Hr46vAb crofrqefi reopr{r{ r{B-Ba rreAocraroqFroro Anfl Eee Ha6[IoAarerbuoro 6aBtr-

ca. Bce reopur{ BBe3A}roro Marrrerr{Bna rroKa qro or(aBLrBarorcfl HeyAoBJrerBoptr-
TeJrbr{rilMrI B Toft u.lru urrofi Cre[euu. Eto IIe BIIaqtrT, qro BpeAHo AyMaTb O Mar-
HeTtrBx{e BBSBA I[ Colnqa, Ho llo1a eqe caN{oe JIyqIIee, IJa 1raltr BB1JISA, 3TO

'floflyxoJrr.{tleorBeIIIIbIe o6bqcrrcnns paalr[sEr,Ix a{{eHton B paMfiax 6onee rnn
Merree oqeBuAELIx Srarmecmux [peAcTaBJleurafi. Tar, EaM Ha]IteTcfi' qTo flacTy-
TItrJIO lrpoMfl nepecN[oTpeTl IIpeACTaBJIeIUe O BMOpOX{e}IHOCTtr trOJI.rI B 3Be3A-

,ryro ,rrrar*y, oCo6er'riro ecJII{ oHo o6na4aet xapa1repnoft ronnoft ctpyrtypofi,
Ir filroc,J]eneEHO BBoAr,rlrL rrlleAcTaBJIeEyIfl 06 a71er1Tpuqegnux ToHax, Morylqtrx Bo3-

flr{nrryTr,, oco6eulro B lrecraqr{ofi&prlblX sBeBAax, B flBJreEtrflx HecTal{trouapuo-
cTtr rra conuqe rI rIA RCIIIiIllen.

oB ocHotsI{blx 3A[(,\IIA,\ ?ICCJIEAOBAHpIfl
xuMrrqEcnoro cocr.AtsA 3BE3[H6rX ATMOC@EP

A. A. Bo;rPuYn
(HAO AIT CCCP)

B uaC,roRq,ee BpeMfl rBepAo yCTaIIoBJIeIIO, aITo? xOTfI xI{MtrqeCHI{ft COCTaB

arMocd)ep 6olrsrlrrancrsa BBeBA rre orJrrlqaercfl or coJll{equoro, uMeercfl MHoro

3Be3I{ C frer(yJrfl plrbrM xrrN',Il{qeclt}1N{ COCTaBOX{ aTMOC(bep.

I{ueroquecR 4auutre troaBoJrrrror cAeJrarb Br,rBoA, sro Ha6rIoAaeMr,Ie arroMa-

JIIII{ xr1MllqecKoro cocTaBa SBetsArrlix ar]rocd)ep IIpou3oIrrJrI[ rJraBr{brM o6pasoM

BCJreAcrBIte AByx rrptrsuH: a) u3-3a pa31rrqtrft B xul[rt.recnor{ CoCraBe AosBeBA-

Eoro Bcrqecrna, 6) !IB-Ba r{BMerreur{rJ xr{Mrrqecxr{x aJreMer'IToB BcJreAcrBue flAep-

.frr,rx pealtqEfi n xoAe sBoJrl0qr{rr 3Be3ALr.

tr4ic.ncAonaulle trepBol? trpI{qIIIIIi [O(aBa.rIo, qro B reseHue rrepBblx 2'108
Jrer )nr{Br{r{ Harnel,l la,ranrznu (ee o6quft RoBpacr 1.,2'7010 iler) Epousotrulo
BecLMa cVIIecTBeirHoe, IIil 2 rropn4lta, o6ortuqenue I'IeTaJIJIaMlI. B 4anr,uefimeu
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ctr{cTeI\{aTITiIecHI{fi poCT COAEP}fiAIII,IfI IIETAJIJIOB IIE }IA6JIIOAAJIC,E' PASJItrqHbIO

Ipy[trtrp6Br(tr BBeBA rrol{aabrBaIoT paS6poC BelrrrquHbl orllomelruf CoAep)I(aEI{fI

MeraJrJIoB u Bo4opoAa u 2-f paBt, trpupoAa Itoropolo lleusBecrHa. CpeAtr Me-

TaJIJIOB gna 6o,nee TflE(eJIbIx a,TIer[egroB Ha6IloAaerc.s 6olr,uuft poor co4epx{a-
EIIfltrptr[epexoAeoTcTapbixItMoJIoAbIMSBeBAaM,seN[[JIflJIeIHI{X.

tr{icilegosanl{f IT3Mel{efltrft xtrMtrqec1o1o cocraBa arMoc{ep BBSBA B xoAe

sBeBAEoft sBoJrloql{r{ etr{e He AaJIIT fcHofi naprulrbl.
Vcnexu reopr{rr Br{yrperrHero crpoerlrrfl SBeBA rIoBBoJrr{JII{ oqeHtrrb re cra-

[trr( BBeB[, rAe rro]nHo oir{I{AaTb [a6[IoAaeMoe IISMeI'IeHue xuMl4secltofo CocTa..

Ba trx arMoc{ep. floarouy cpaB}reur{e Ha6ilroAaeMblx r{ rpeAcrtaBarrI{rlx aEo-

r{aJruft xuMusecHoro cocraBa - oAr{H trB ocIToBHDIx ItpEreprrell npaBtrJrE,EocrE

reoputr BBeBArroft aBoJrroqrrr{ rr oco6euHo reopl{I{ nepet{erulrBaHl{fl BeqecrBa
BHyrpII sBeBAIlr.

Becr,ua qyBcrrr(reirbtrr{N{ r{rrflEnaropoM rtepeMeIrrI{BalrtTtr trBlrrrercfl coAep-

)naHr{e lrvrilr{ u arMocqlepax BBeBA, rocnoJrbny Jrtrrtrfi cropaer trpl{ cpaBHtrreJlb-

Iro EtrBI(I{x TeMtreparypax. floorolly oArla ItB ocI{oBEbIx saAaII - UCCJIeAOBa-

Htre coAepHtaHtrs JIurr{fI R arN[ocd]epax BBesA pasJli{qtrbrx rpynu.
CorlaCno cOBpeN{eE}IOii teOpuu BEIyrpeI{IIeIo crpoeEurl BBeBA BtrepBble B

)r{rrBEE BBeBAbr trepeMeltrI{BaIII{e BeqecTBa, I(0TOpOe Mo}Iter BIJIIeCTI IIpOAyHTI]I

.flAeprrblx peanqllft rra uoBepxuocrlr SBeBALI, EpoIICxoAIIr B craAIItr ]I{OJITLIX

rI HpaCHbIx IIIratrToB. Tau lleueufleTcf coAepxtautre HucJlopoAa u 6onee ler-
nrlx SJIeMeIITOB, a TaKlr{e u SJIeMeIrTOB, trOJlyqael{blx tryTeM MoAJTeIIEI;IX SaXBa-

roB uefirpouoB (6apufi, qEpItoEI,Ifi tr Ap.). trllcc;ne4osauue coAep71tallufl yr;lepo-
Aa, a3oTa, I(TICJIOpOAa r{ IrX ESOTOTTOB, a Tar{H{e coAepE{alrtrfl oqeHb Tfl)r{eJILIX

3JreMetrToB B arrroc{epax troaArlux ruraHToB rrpeAcraBJrfler BecbMa ar{TyaJI},-

rryro saAar[y coBpeN{eHEofr acrpo{uazru.
Cornacno reoplrtr BEyrpeutrero crpoerrurl BBeBAT'r rrlaBrroE IrocJreAoBareJlr,-

HoCTE Ee AOJIII{IIbI IIMeTb aIIOMaJIUI4 xUI{trqeCKOIo COCTaBa' troCItOJIbHy qeE-

rpaJrE,rlbre Tel\{nepaTypbl 3Be3A AOCTaTOqIIDI TOJIbI(O AJIfl IIpeBpau,eHurI BoAopo-

Aa B reJrrrfi, a [epeMeltrI{Bag[e Me]ItAy tIApoM, rAe oCyqeCTBJI.sIorCrI tIAepELIe
pear{qEu, u rroBepxflocTbro SBesAbr oTcyrcTByer.

I-Io, c 4pyroii croponr,r, xopomo I{BBecTIIo, IITO CpeAu SBeBA TJIaBIIOtr trOCJIe-

AoRaTeJILEoOrtr rulla A CyqeCrnyeT AOBOJILES 6o1buafl rpynila 3BSBA, uMelo-

rqrrx BecbMa cyq,egrBeggble aHoMaJIuu xuMtrsecfiolo cocTaBa. Ero anee4nr Ap
r Am. tr{ccre4onauu-s- flx npeAcraBJlflIor 6o1rl,1uoft nutepec. Our gonrxubl tro-
Morrb ycraHoBurr,, Har{tre uB trpeAtroJro}HeEr4ft coBpeMeHlrofi reopzu crpoe"
r{r.1fi BBeBA HeBepHr,r B STOM Cryqae.

It IIPOEJIEME IIICCJIEAOBAHITfl CTFvttrvPbI
COJIIIETIIIOTO MATHI4THOTO IIOJIfl

iJ. tr{. Moru.rercrtlrfi
(II3MI4PAH)

Crpynrypa (n roru sr,rcre rorrnafl) Marrrr{r}Ioro rroJlfl B colrueqHofi arMoc{e-
pe Mo)r(er 6r,rrr, usyueEa rryreM AeraJrr,Horo alraJllraa I(BaBl{nepr{oAr'rqecKtrx r(o-

ne6asufr (HilH) r{arullrHoro [oI.s, ilyqeBllx cnopocrefi I{ spnocrll B coorBer-

crByroq,ux sBJrerrr{.ax. B noc,;re4ulre roAbr yAaJrocb ycraEollrrr6 cB.fl3r, ItfIIt B .sB-

ileu;flx $oroc{epbl, xpoMoc$epbr r{ Itoporlbr n ynr'rpaSuoileig-nofi, penrrenoB-

cnofi tr pi4uoarulccuu t)o,ruqa. Tecuas cB.sBE, paBJIIrqHLIx ITIII{ (uoAo6ue cuex*

rpoB Moq,Eocrr{ I{ Bblcoxafl I(poccnoppeJIflqIIoHIIarI 3aBI{cl{N{ocrt-V-".+:*qgt
Ha orrpeAerr fl roqyrc p orrb ItfIIt ;r aruurilio ro rlo rI tI. il p o BCAeIIubIe s fl 3Mtr{PAf-Ie

oArroBpeMegrrbre rra6JrroAeuu.fl f(flH nrarnr.rrlroro rloJrtI rrrre[ c AByMtI Bexrop*
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MarHr{rorpa$auu (n r:arr"flx Fe I m Ba II, Hrr}nufi.E xponroc{epa) noanouuru
troxasarb, sro B Atralraaolre uccJreAoBarrHrrx ireprro[oB HI]It 1-15 Jtr,utr, umeer-
cfl pflA Ar{cfiperlrbrx noile6aurfi (c upeo6,ra4aur{eM none6asrafi tro r(oMtrouetrre
ronn H1), clenrp Koropblx xapanreptrByer sBoJrroqrrrc anrr{Br{oft o6racrra sa
Conuqe.

Paanlrsurrr{ crpynryprrbrM DJreMeHTarr (uxrna, {axe;rruo-{Jror(r(yJrbubre Bo-
Jronlra, xpouoc{epurre {u6pun,nbr tr r. 4.) uplrcyqtr otrpeAeJreunme co6crnes-
HbIe [eprloAr,r Hone6anrafi s nHreucrBHocTn rr JryqeBr,rx cKopocTflx. 0ro roaso-
Jrfler paccMorperr, cJreAyroqyro BoBMolnnyro o6qyro MoAeJrb ltfllt Marsuruoro
uoJrrr B anrrguoft o6,nac:rn. B rarx4onr rda crpynrypHr,rx aJreMeEToB MarutrTnoro
troJrrr, crrJroBbre Jrr{Hr{r{ noroporo yxoAflT no4 Soroc{epy, aoa6ymAarorcfl xa-
pa(reprrbre co5crnesnr,re Itfl]t BoBMyrrleur{rrMr{, trAyqrlMr{ trB nog{orocSepnrrx
cJroeB KorIBeItTr.IBrIoir eoHr,r r{ r{N{erorqr{Mu BLIA crrer(Tpa <6enoro rtryMa), Taxyro
MOAeJrb N{O}I{HO i]poBeptrTb SIICileHHbrM MOAeJrrIpOBarlr4eM trpeAtrOJIaIaeMOrO
trpoqecca na 3BM. Ecru upe4uoJroxrr{rr,, qro Hama cucreMa cocrotrr mB n Ezlc-
KpeTllt'rx nlrirefino-cnflSarrrrbrx xole6are,nr,Hlrx SJreMerrToB c oTr(Jrvttov r (t),
noropuii BbrBBarr no4{croc{epHr,rM BoBAeficrsueM z (t) (co cre(rpoM 6enoro
rrynaa), ro ee Molnno [peAcraBrrrr, Bbrpax{errr4eM Trrla

9, {o, '"r,!,,!il * bi (r- *)} : z Q),?,I ' dt"

rfia a;, biwlt - rrocro.sHHrre trapai\{erpbr, p - cpeArree BrraqeHrre r uo peaJrrlr-
Baqurr. Hau6o;ree Beporrrr{bre Brlaqeurra Errrx trapaMerpoe no46trparorcfi TaH,
.rro6rr noryqtrTb rlauJrytruee coorBercrBr{e MoAeJrrrpoBaHrroro trpoqecca c sa6-
JrroAeurrr,rM, crrenrp r\{oqnocrr{ noroporo otrpeAeJreE {ypre-auanuaoM }tfllt ua
na6nro4enufi. Taxofi rroAxo[ B rpoBepr(e nauefi MoAeJrr{ ]roArBep?nAaer cy-
rqecrBoBar{tre B aHTl{Brrrrx o6nactnx nore6areJrr,Hblx DJreMeI{ToB tr troBBoJIEer
loryqarb uu{opruaqraro o Errx (n ronr qncre o6 anonrcquu) nyreu arraJruaa
HIII{. B nomurence orrrrrqecr(r4x, peumerroBcrux E paAuoAarrsbrx o [tfl]t
coAeplfirrrcfl 6ora:ras rau{opruaqzrr o crpynrype (B roM qucJre rouxoft, ecnu
perrb r,r4er o ttIIH B [r{atraBorre trepr{oAoB 102-10-1 cen), enonroqril( tr ps4e
xapaKTepEbIx rrapaMerpoB corHesuofi lrarur.rrotrJraaMr,r Ha paarlrqEbrx ypoB-
rlfx a(Tr{Brrofr. o6tacrm. Vnaeausoe HatrpaBJler{r{e trccJreAoBar{rrfl cornequofo
Marrlrrrlroro [oJr.E rrpeAcraBJrflerc.g [epc[er(TtrBrrbrM B trocJreAyroqrx pa6orax.

flpr o6cyrxAeHrdrr Mero4r{qecmtrx BonpocoB Marrrrrrnbrx rraMepeur{ft na Conu-
qe A. B. Bapanoorrnr 6r,rnr,r upoanaJrrr3rlpoBaHbr BoBMo)nuocrn {ororpa{zuec-
r(oro MeroAa r{BMepeur{fl Marr{r{THbrx noneft B coJrrreqrrbrx trflTr{ax. flyreu co-
rrocraBJrerrr{flMr4KpoMerp[rqecltoro ,r Mero[a otrpeAerreHu,tr rrapaMerpoB BeItTopa
loJrfl cpaBueHraeM r{sMeperrHr,rx ra paccq[Tar{Er,rx tro Teoptrtr vuro nourypor
aeeManoBcnux noNrtroHeHT r[o]nuo 6rrro onpe4eJItrTB o6racrr,r suaqeuuft rroJrfl,
lplr r(oropbrx [prmfeHtrMbr arrr MeroAr,r. @ororpa{usecnufr MeroA c o6pa6or-
nofi, n rtoropoft o[peAeJrflrcTcfl paccrrr4TaHEL,re tr trBMepe]rur,re trapaMerprr Ctox-
ca tro nor{Typy p.rrAa JIr4Hr4ft, uoanonaer troJryrlurr ran{opmaq[rc o rosxoft
crpyr(Type Marr{r.ITr{oro rroflrr ilrrrHa (e rolr qrlcJre uo pacqetrJletrtrro BeeMaHoB-
cnor,i r[-mounouenrr,r), o rpaAr{errre troJrrr c rny6uuofi, Tar( HaBbrBaeMoM r(pocco-
eep-aS{enre v r. E.
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MAT}II{TTIO-AI(TIIBHbIE JII4IIITIT
B CPEIE C IPAIIIEHTOM CfiOPOCTII

B. M. Ipnropten, tr{. M. I(aq
(CIIOUBMUPAH)

B uoctre4rure roAr,r o6napyxten px4 oco6ennocreft MarEtrTgoro paglq,etrJle-
:orntr Jrttrtrii4" B ctrexTpe coJrHeqIIErx rrflTel{ (pacqeu;reutre fi-r(oMtrouerrrr,r, Hpoc-
coBep-a{{exr r,r Ap.). Heo6xoglurtocrb I{x o6r,.scneurag B BuaqtrreJlbuoft Mepe

crrrM yJrr{p oB aJIa p aBBIrrI{e reo plrfi o 6p aa on auu fr lrllr:,rrfr- trorJloqeutrfl ' B HeoAEo-
po4r.rinx MarHr/tTubrx rroJrflx c yqeroM MarHr4TOolTIlqeCHtrx S{seHrOn. }Ienoro-
pbre uB ynaaarrnbrx oco6euuocreft He Mory:r 6r,rr:r, o6tflcnenbr roJlbno HeoAEo-
poAr-rocrlro rralutrTlroro troJIfl, AJIfi ArOrO rpe6yercfi eq,e yrleT IreoAuopoAlroft
crp;ynr.yllDr troJIfi cxopocrefi. ,(nraxteuue BenlecrBa I4 IIBMeHeHIIe CHopoCrI(
c r-lryduioft trBJrtrercrt xapar(TeprrbrM cBoficrBor\{ 6onr,rurnctBa coJrl{eqHrrx o6pa-
30BaHr{r:.

M;,r upOnenr{ BbrrIr{CJIeI{I4fl trapa}IeTpoo CTOXCa B CpeAe C rpaAI4e}lTOM CHO-

pocrr{ u r.reoArropoAHl{M MaTIITITIIIIM IIoJIeM ra o6cymgaeM SAecb a{{exrrr, rma-
Barrrrr,rc rpaArIeHTol{ CItollocTlr. ,(;ra rrruucJlelrr4ft IiapaMeTpoB CtoHca ypaB-
Herrlrfl Vr.rno c Marprrqefi uorlrorqeur{g Eexepoa fiHrerpl4poBaJll{cb qucreruo
MeroAol\{ Pynre - Hyrra qerBeproro flopflAr(a c uepeMelrnbrM rl]aroM rro otrTl{-
qocnoiat UIy5I,IHo, o6eclequBaBIIIEM oTHooI[TeJIr,HyIo trolperrruocTr, He 6oilee
7o/0. B na.r;crBe rlpm\{epa 6sr"n paccurarau upoSurb JIrrHprIa )''5250,2 A. B sHsr-
cJrerrr,rrlx r4ctroJIbaoBaJIacb Er4.ilbAep6eproHa.s IIoAeJrr coJrl{equofi arMoc{epbr;
Marnr4Trloe paCqetrJIeIIVA Us, AotrfiJlepoBoltuftCABur uDt y1ilbt Y I{ X trpl{IltrMa-
Jrr4cb NrelrflroqrlNrr4crr c rny6unoft T [o otrpeAeJreHlroMy 3afiol{y.

Peay.nrratrr BbrsucileHufi npeAcraBJIeHLI Ha pvc. l-3. Pvc. l. [oHaBEIBaer
peayJrrrTaTbr Br,rqr4cJIeHIIfr. gttn o4HopoAuoro MaIIII{TI{oIo ilo.lrg c IpaAIIeHToM
CHopOcTr4 IIo uIy6LIHe. Ipa4i.lent rryqeBofi cnopoCTIlI IpI{BoAIIT I( aC?IMMeTpI{II

Jruttr(tr !r [apaMerpoB rroJrflpu3alIul{ orirocr4TeJrbHo rle}Irpa lr:,tlF-v:fr. Pvc. 2-3
r{JrJrrocrpr{pyroT B.rrr{frrrr{e rpa,qrlerrTa rrarrpfl}neHl{oorl{ }IaII{I4TIIOIO trOJIfl rI Ipa-

40

n7

4z

0

-42

-,tIJ-f0,1
Pnc. 1. flapametpr,r Ctorca prn )u5250,2 A, Blt.tttcrelIuLre [prr cJreAyroqr{x flapaMerpax
I\{arHlITrrOrO trOJrE I{ CfiOpOCTII:

a)DH --2,n| :oo,x:0",t:D: -t,3 1gf, + 2,6,rmpr'IxoBaE w*rtlryi6)bH:2, ?:90', x:0o,aD:
--L,3 1g i+2,6, trrrprxoBa.E nunur. Cnaomnofi nr.firilefi [oRaBaHbr napaMerpbl Crofica, BbrqucreHHble np]r
orcyrcrBur.{ rpaEl{eHra cftopocreft (oD : const)

Ar4eura ryuenoft cnopocrr{ Ha Marnr,rroorrruuecfltre o{{extrr B irtrI{utr. fIpI4
u3Merrer{r{}I Hatrp.g}HeHHocTrr Marr{[Tr{oro noJr.rl c rily6l[Ilofi oco6ellHocrlr B tra-
p aMerpe V s6 nfisfr. rtreHTp a iltrttrrirt, o 6ycnonnenrrbre Marr{trToolruqecnr,rN,Il4 e 6-
.$enrauu, cralroB.flTc-rr MeHee BaMerr{brMr,I. Ipa4uent JlyrreBoft cxopocrtr trprrBo-

[I,Ir it troJIHoMy IIBMeHeIIlrrc a{{enron B6iluatr IIeHrpa ll:a:uillr.. Snasureills},re
r{aMereHufl orMeqaroTctl B Q- tr U-napauerpax ilpr[ HeoAuopoArlbrx Marllurubrx
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Pr.c, 2. Br,r.rtrcreun.s fiaparterpoB Cronca trpr{ cJleAylonr,rnx [apaMerpax [rarurrrEor.o [o,'rrr
H CI(opOcTrl:

crrJlolIlflaEJrIrEtrE-tH:2,!:75',y:e-Loa,bD:}irrrrpfixoBas-DH:0,8]gg+B,l:1S.,
y-s..L0t,bD:0i[rpax-flyrrr{rupHafi-oH:2,^?:75.,y:e-101 ,tD:-1,3 Igr+2,6;uyEHrrrl]-
laafl - DH : 0,8 lCt * 3,f, : 75', y : r-LOt,ap: 

-1,3 ICT + 2,6

-f0,,

Puc. 3. To rxe, sro Ea pu.c. 2, roJrDr{o ? : 105'

\

i-4
Pnc. 4. Brrs,,crer,nq rapaMerpoB Croxca fiprr ,&r : 2,0 (clena) u 1,0 (cnpara)
X : 0', ? : 60' rprr r < 0,1; 1 : 135. npu r > 0,1; aD : O npr{ r < 0,!, rp : _2 rpu r > 0,1 

"BBepxy - HoHryp rr, B cepeAtrHe - iy(ctrnouEar rilruuf, rq (mrpuxonanj,'r5f1-rpr*-.ryr*rrprrorl,
BEtrsy - ttorrryphr L/, (r1 * ry) (cuaomuaa) lr,1/, (rI - ry) (lirpuxouur rrrrrriy

_,'

/,0
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rroJrflx H rro.rrflx JlyrreBhrx cfiollocreft. Peaynrrari,r nrrqllcnenufi [eJraror ar(Ty-

a.ulrroil 3aAarry uccJreAoBaHr{fl paclpeAeJlel{I{fl BCex trapaMetpos cronca tro

nor{rypy Jrr{H[rr{, qro }{OE(eT Aarb 3I'IaqtrTeJIE,HyIo uu{opuaqltm o cTpyltrype

n,IaIIIf{THoIoII0JI'II{AI'IFIaMI{fieIIJI&3IIIilBcoJIIIeqHE'IxIIflTIIax.
Mr,r nponell{ eqe.OAI,IH lrogenrrrrrft pacseT IIapaMeTpoR^Ctottca, xoroprrfi

"pffi#" 
;- o.oO."rro*r.r B pacrpeAeJleHl{Ir 7-uapauerpa Cronca, oE EaBBaIl

Hpoccorrep-a(t4eIttolt. Peay,litarir slrsucnenuft uoxaaa,ur Ha prrc' 4'' Bw6op

,rrurnrrrii [apaMerpoB Marrrtrr]roro IroJrfI' Ilpl{Hfrblx B BlrqucJleHl4flx' ocIIoBaII

Ea IroRelle]Jllu uyneuoft JIItLll1IlL [poAoJIb]IOrO MafIIllTHOro troJIfI' I{sMepeHI{oIo

;;;;;ilil,jzso ,t szia i, *otopte o6paavrorcn Ha pa,lrsrx r;nv6uuax'

Cucterta'rt'rqecnoe cMeu,elIlle r{yJreBoft ;nrrrlru rrpoAoJrlrloro rloJrfl Ha ypoBIle

o6lranoBarrn fr rrr{Hnil 15233 s o6racru IIoJryreHIl^B ^cropoHy 
nUrt6a oTIIOCI{reJIb-

iro'rrv.rrcrror,1 .II{}II{I{ Ha ypoBHe o6paaonanusX5250 yt*n1:1u=u:1 Ha BosMo}nHylo

cMerrv 3[al{a IIpol{o.rrbrroro x{atHr{THOIO uOJIfl fIO OfITI{qecHoft I'Jly6raue B oHpecT-

,-"rn* ,rv.neubfi JrI{Irr{I{. Ilpra 'r:anofi crpyltrype }tarEl{-rlroro rroJr'fl n rpaAtrerr-

rn .rv.rosojir cr{opocrr{ o6,rdpyrnlreo"r"n 
"r*pocconep-aSdieHr B IroBeAUflmu V-

rrapaMC I'i)a no nolrTypy Jrr{HI'{I{'

MSMEI}BHIA,fl N[A |III{TI{OTO TIOJ]fl

ilO P.ABHI'IM CtIEItTPAfiE'HbIlU JII{HI4flM

(1. -t[. Iorracron, B' A' ftoros, A' E' Ccneplrr'rii'
T. T. I{au

(IiAo A11 (lCCI'})

13 noc,rre4ulre roAr,r AJrf r{ByqeHl{fl crpyl(rypbl xralHeruaua coluqa ilI{pofio

trpl{MeHflIoTcflMaIHI{Torpa{r,r.o4uarto[pI,ItroJlyqeli,flIIctroMoq.r,IoMaIEuTo-
rpa{oo I{o.rlr{qccTBerrumx. 4alrnr,tx o NIaIIIL{TIIbIX IIO;[flx BoSIIlIItaeT pfIA TpyAEo-

creft excuepr.^ferlritJrb]roto r{ Teollerurlect{olo xapa4Tepa [11. tr4aruepeHtrf MaI-

I{uTIrbIX UO.'rcri, llll}rrJe,r\cjrril're n [2], [o]ia3aJiI,I, qTo IIaflprliT{CT{TIOCTb MafIII{T-

,ro"o onro, uaitgeiuan rro Jrr{HI{I4 Fe t },5250 [, u4noe n{eIIb[Ie' rIeM [o JItrIIuI{

ili ifiZgg'A. C y.re.lorr pc3yJrr,ral'ou,[3] rro paaJrrtlr{e Ir rlanpfl?r{elr}Iocr'flx rrar-

"rrrro"o ",- 
g 6iortt, oOrro"rrtro s [2] cu'rrbnufi aanuc'al'ocrllo $opur;r no]rrypa

JuIIrEtr t5250 A ot tertueparyplr'
,{eftcTouT'e.rr,uo, pRAo'u aBifolloB, ualpl'Ir[ep [11,f,]' 6r'ua o6rrapylHena saRrl-

cul{ooTb Me;Ii[y r,a,.pr;,te,,,ocl.I,io i\IarI]I,IT]:toIo IIoJIg lI flpl{ocTblo B flApe JrII-

,.rii-iSiSO A."Onro,to o6r,nc'e.rlre, rlleAJro,fielJlloe B [2], r:psg Jrlr 1\ro]I(IIo cql'l-

rarr y6eTlllTeJrr,rrrJl,Ir Talt nar( ooI1,llilctlo ynaaannoli pa6otc uporfr'urr' JLIITI4I'1

iSzSO" A 
',e 

rronaabrBaer BaBr{cl{Mocrrd or BeJrI4qrrHLr uallpfl)Ite}II{ocrI'I NIalr,,I'IT-

rroro rto.rlfl. Ouenu4lro, rrro JIJLI Blr'flclleur4f rrl]trrqtrr]rbl' nprrBoA'Itqefi n pacxoirt-

AeHr4io N{e?nly rlarrpfiIterIIIOcTflM}I MaI'III{TI{LIX nOnefi, I{3l{epeIIIlbIx IIO liil3tIJ']lII

.rr rr r tl{fl M, 1r y]HI16I 4a"nr,nefi rulro IICC Jrel(o I] &tII{f{'

34ecrnti,rtrpI'{BoAr{MpesyJIE'TarlrcolocraBJrellufltrpoAoJrbl{brxMarrrrlrrrr'rx
IIo.]teft, tr3MepeHHblx IIO MIIOIIM C[eI(TpaJILHLIM JIIIEIIflM IIa Anoftnou MaIHI{TO-

il;6;'Itpr.*oot otrpo6,,'"ecnoft o-6censaronuu [6]' MarI'arnr're troJl'fl r13-

MCI)ttrtrcrr B CJreAyloqlrx ctreltrpanu*u'',"o'sx: Fe I f4B0B A' Fe l l"ZrBB0A'

Fc t ),5250 A, ca I #rtJ;,'e";"l1xisii A, Na I D1' Mg I l'5184 A' ca I

xizzf"i,il;,'H;, Ho. 3auucra l\rarrl4rrloro norrfi rrpoBoAtrrrtrcb B altrrllrH]lrx

rr lrcBo,r[yrqeH]rbrx o6tacrrx, pacrloJrome'nnx s6n,nil[ qe]rrpa Atrclta Coluqa

; ,;;;;ft;rx. Marun:rubre rrorr.E B ar(rl{B,brx o6nacrsx tr Ea rroJrlocax perr{-

crl)rfl)cRa.rilIcb c paSpe[eHI]eM g",5 x 2"'5' a B lteBoBMym'c]rlthlx yqacrlta\

s6,1 rra,{ qcrlrpa nr.oii]"g;',i x 2;,5 utu'2:7"'5 x 2"'5'['ln npolcpHu roc-

f{oc.rn pa6o,r:sr ,,uruoiu ,ri""rro"put[a mrr rpoBeJTtr oAfloBpeMerrHo Ha o6oux
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r(aHaJIax 6onrmoe qucJlo lralteperufi r{arrrnrHr,rx uonefi rro Jrr{Hr{rr 1,5250 A. flpuATOM B'IXOAH'IE qEJIU PACIIOJIAIAJIECL B OAEUX tr TEX fi{E Ii,IECTAX UPO6'I" ,L-uur. o6pa6or*a ertrx ianuceft troHa,aJra, sro o6a "u";r-i;;;resnrfir tr (npac_urrfi>) Aaror oqeEb 6nzsRue peByrrbrarbr Tax, ;-;;;;;ti"rr" aauucefr ur,rtroilyqErtr, qro orEomeEtre^E-alrpfl)nensocrefi na o60ux *uru'oa, panno 6 :H116""/rllr(Irp) : 0,96 -t- 0,04.- Dra notrpaB*a B'ocrrJracb B ono'qare"Trr;_rrbre pesyJrbTaTbr.
Hanu6ponra MartrtrTEbIx nonefi AeJraJracrr c rroMoqbro trBrvrepe,tr.fl cur.ra-JroB JrvqeBbrx cHopocreft sa socroqEo^{ tr satraArror\f Hpafix cornqa. B ro xreBpeM.E trBBecr'o, sro 6o*mfirrcrBo c]rJr.H.rx u cpr4rri ftpayuro{epoou* or_sufi uonasrrBalor BaMerroe r{BMegeutre rr}

Auc n a c o r rq ; 
- 

n n p ur"._ n o rro *v, . r., ; J'r#?Jr'r'" #J# #,':X :ffi 
^:: 

[#3crByroqyrc trotrpaBny [7] aa zaueEerrtre r{ourypa Jruuutr.
Bcero Ailfi uByqe,r{.s Mbr oro6pann 60 uap'ruor"#''opoAoJr.Errrx Mar'r{r_urux ronefi, c[eJIaEELIx B trepeqtrcJreEHbrx Br,Ime Jrtrrrtr.flx.
rlo raxrgoft trape Batrr{cefi, }asaeuefi uec*o"nr*o corerJ lrsuepenlrfr MarEur_nr,rx uorefi B OTAeJrr,HrJx roqfiax AarrHoro yqacrRa c"r"qo,-;;peAeJrflnac[, Be_rus_zua 6 ([,) : H 1(?,.)lH 1 (6103).
Peevrlratnr cotrocraBJIeHI{fi Eatrp.E}r{e,rrocTu }larrrrrrr{oro rroJTfl uo r{BMepe-EU.SM B PASIIbIX JItrEtr.gX IPIIBEAEHrI IIA PI{CY}IHE. TAII }I{E I{AHECEHI,I AAHIII,IEuauepeuuft 

"atrp-fl)fte-Hrrocrr4 
Mar,r{rrroro troJr.fl B Jrtrr{r{rrx xszsa iixgri{ A,ouy6nznonasnue n [2].

G
Size"
:-\-

1..
s. s-z
I

sb

SasrcuMocr6 l\[e?r{Ay serfiqxsofi
orEocr4TeJIr,Eoli rauprlxennocrr.r
It pa3r{6rx Jrr{Ellgx rI rrx MarEuT-
rroii vyrcrnrrrclr.tocrrro (g 12)25 f0 7,t gLz

ItaH ur4ulr uB pr{cyHna, BeJrrrquEa rrapaMerpa 6 (},;) auaulrreJrbr{o Me,fler-
cfr trpu trepexoAe or o4nofi lrur.rrvr n 4pyrofi. Taxuu o6paaon, pasruqE.s Me)fi-
Ay BeJTIIEZEaMU Hatrpfllr{eHHocrfi MarHrrrl{oro nons na6rroAarorc.rr He roJIBHo
tro uahrepenzflM B JruEtr.sx 1,5250 w lvS2BB A, no z tro Mrrorr4M ApyruM.

,{a;nee, r{B ptrcy,r(a BtrArro, qro fir\,reerc.fl rrer{oropafl BaBr4crrMocr}, BeJrE-
sutrbr 0 or l[arHtrTtrofi uyncrnrareJrr]r{ocTtr rrmuuvt g},2. 9ro lronrer cBlrAereJrb-
crBoBarb o BJru.fItrI{Ir I{a r{BMepeHl{fl Harrp.fr}I{euHocreft MarHr{Tr.roro uo.rrx e$-
{eHra rracbrqenufl. floqtneprH}enrneor gan*oro o6r,sc.,euwa rro}ner cJryrrr.rrr,
o6napymeuuaa cren{no 1 aae,ncfinnocri Eatrpfl]rieEr{ocrrr npoAoJr'Horo Mar-Eurtroro rroJr.rr or mr{pr{rrbr rqeJTr{ Maruratorpadra,

O4uaxo ua6nro4euubre paarr{sl4fi Me}r{Ay Mar}rr{T}rr,ilrr{ troJrrrMr,r rrory1 6rr:rr,B BHaqurerrnoft creuerrr Br,rBBaiJBI tr [p]rrrun rrpuqtauaMu. Bo-uepnuxT r,rc_
troJrLSoBaHIIT,Ie EaMu EJrf uBMepeHr{.E }raIHI,ITnr,rx ronefi crrer1TpaJrr,HTrre Jtr4EuI{
o6paayiorcn Ha paarrr,rx Bl,rcorax r atuocdrepe coorrqal8] , p,.ror,rrrrrr r{e}r{Av
MaIHIITIIT,In'II1I IToJIfiMT{ B paBIILIX JII{IrIrIfIX MOIyT CBI{AeTeJrrC?BOB2Ts O6 rStrg-
I rlicrnoo cco6rlcrrrc.
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EerrurMaruurHoro troJrfl c Bblcorofi, Bo-nroptrx, I{aI{ yxaaar{o B [9], rrpu I4lNte-

peHtrtr MarEtrTrrbrx nonefi Ha r\farHrrrorpa$e Moryr Boarrur(arr, Bl{aqureJlb}rr,re
oml46mtr trB-Ba acrrMMerpr{rl nouTypa ilvrrluttt sr,rasasuofi trBMeEeEEeM cnopocrtr
c sbrcoroft. Tax nan rpaAtrer'Irrr cr(opocrr Ha paBHLrx ypoBurrx n aruoc{epe
Conuqa Moryr cyqecrBelrno orJlrrqarr,cfl Me)fiAy co6ofi, ro tr acuMMerplrfi
B paBubrx lrvtr;vtrrx Mo?r{er 6r,rm paa,rruuofi. OqeuRI{, trptrBeAenuhre s [9], uoxa-
BaJrtr? qro ecJItr qeJrl{ Mallrtrrolpa{a pacrono}r{enbr n cpe4ueft sacru ItpI{JIbeB
Jrrurrrr 15250 A, ro upu cxopocrr{ 1, rcnlcen ctrr'HaJr Marrltrrorpa{a uanenaercx
ua 35%, a l[Jrrr q,enefi, ro]rerleHHblx B trApe ,rrv:c.lrv.t upu oroft H(e cHopocrl{
c[rrraJr MarEtrrorpasa nsMenlrrcn sa 70%.

I4s scero cHaBal{Horo BI{AIro, qro rrona rpy4tro cHaBarb oltonrlareJrbHo,
Haroft ralresflo trprmrrtrofi o6yc,nor,neuo paBilrlqtre B Marllrrrubrx IroJrflx, r{BMepeII-
HLrx B paBrrblx Jlurrtrflx, 34ecr, EylnHr,r AotroJIrItrTeJIbELIe uccJleAoBaHufi.

E-r

,t..

.1.

4.
E

6.
7.
8.
9.
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A, E. Ceeepnttfi, Msr, I(prrnrcnofi actpo{lrs. o6c., '1967, 36, 22.
J. Haruey, W. Liuingston Solar Phys., 1969, 10, 283.
N. R. Sheeley. Solar Phys., 1967, l, l7l.
T. T. IJ,an. tr{an. }tpuucnofi acrpo6r.ra. o6c., 1969, 39, 265.
E. N. Frazier. Solar Phys., 1970, l4t, 89.
A. E. CeeepttuzzT. Acrpor. nt., 1966, 43, 465.
S. I. Gopasyulc, V. A. Kotou, A. B. Seuerny, T. T. Tsap. Solar Phys., 1973,31, 307.
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A. B. Ceeepntril. tr4as. I(pnucnoii acrpo{ua. o6c., 1965, 33, 3.

OB IIBMEPEHI,III MAIHI,ITHbIX tIOJIEItr COilHEtIHbIX IIflTEH
IIO PASHbIM JIITH}I.flM

3. E. Itryrcrona, L B. Jlanrona
(yparbcrufi rocyAapcrBerrrrhrit yrluBepctrrer)

Izlccue4onanufl, BT,IrroJrrrel{r1bre B nocJreAHIre roAbr c Br,rcoHI{M patspellcrJr{eM,
co scefi orreruAuocrr,ro ynaar,rBaror rra cyqecrBoBarll4e rorrxoii crpynrvpr,r nflT-
Ea I( ero MaILIUTI{OrO UOJIfi.

Baxtuyro uu{opnaarlum o crpynrype MarHETrIoro rroJlfl Mo}firro [orvrtul'r,
Ha octroBaEr{tr tr3[rel]eHr.rft uong tro Jrr{Hrrfl}r c pasruqHr,rr,Il,r noTe]rrlrraJraMtr Bo3-
6yxr4enua. B uaueu coo6rqeHuu Aaerc.rl r{parna.fl lrut}oprlaqlrfl o peByJILrarax
orrpeAeJrer'rr{fl Hatrpfr}neE}rocTr{ II rrotts IIo c[eHr]lorpaMMa]{, rtoropr,re 6r,rlr,r
troJryqeEbr rra ropusorrraJrblrohr corlleqHorr{ reJrecHor]e AUy-s o6cepr:aTopuu
Vpa,nr,cHoro rocy4apcrBetrHoro yrrr4Bepcr{Tera. Crrur{rrr,r rroJr:y'qerrr,r r III no-
pflAHe 4uspaxquorrnofi peruernu c o6parHofi Arcnellcveit 0,6T Alnat s odta-
cru 1,fu6130-63/+0 A, rle rrrreercfl rrecxdJrE,no r1{arrrr{rotryBornrrreJrr,HLrx runprfi
HefiTpaJrbuoro rd r.{orrrraoBaIruoro }neJreBa. tr4cnont aoraJrl4cb Dn{}JIrrcww ZP-|,
WP-l , WP-3 {upnrr,I Oru,o. I{a6.irro4arelr,rir,rfi r\{arepr{aJr oxBarllnaer ccaou
L971,-1973 rr. Cuenrpr,r trflreu noJryqerrbr 6ea uor.apraaar(rroHnofi orrrrrltr{ Bcno-
pe no0JIe BmByaJIE,I{oIo OlpeAeJIeI{I{fl IIOJITI IIflreE IIO JItrIluu Fe I16302,5 A
c rpr{craBr(oft (}."14 f upnsrua W).

Or6upanr.rcb rr.srlla upanr.rnr,noft $opnmr c 6orrmult rroJrei\{. I-Ia rtaxr4ofi
trJracrrarrr{e (13 >< 36 catz) currro 5-B cuenrpoB rrflrrla c Er(clroBr{rtrI{efi 1.0-20s.
Csunrnra noJryrreHr,r 5es 4ar.rrana narrecrBa rn Sororu4a, r(oropbre B Hacroflqee
Bpclrg r,In{elorcfr IIa re.rrocrtone. Slrart rro,-TrfI orrpeAeJlrrJlcfr trB BrdayaJrr,rrrrx Ea6-
rrrogcliar?.

f{.un uemeperrr4.rr Beer{arroBcrtoro pacrlerrirenrrr 6T,IJILI oro6paHr,I trnnu Fe I
1.6302.5 A (100), 1"6173./+A (95), 1"6336,8 A (79), X62,t3,4 L (77) n Fe II 1"6749
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A (49) c [pocr[rn{ rpr{rrJrerrrr,r}r pacqeu.,reHrletur, r{oropbre He 6neu4upyrorcn
coceAHrrMrr Jrr{Hr.rfiMr{. B cno6Hax AaHa BeJrtrquua gl,2.l0r0 cuz.Il[e scero Mare-
lrr,rarra 6rr;ro ucuonr,soBarro n]/.jtrt, l0o/o ctreHrporpaMM ilyqltrero (aqecrBa.

, ^ 
7l ry,rep eul{fl tro Jlo}fi eFlltft o'-xouno HeET Bbrrro JrrreHrJ rra ctrenrp oxoMtrap arope

UBA-2 B ABe pyn,r. l{a xarn4srft nounoneur npor'rgBoArrJrocb uo trflrr r{aBeAe-
nr,rft. To.rHocrr, rl3MepeHprfl pacrqetrJreHr{fl AJrfl scex ruHufi oArrHaHoBa. Haupx-
ir{erlHocrb rroJrfl otrpeAeJr.flercfr co cpe4ueft ouu6noft -1100 ec I]pn AoBeprrreJrL-uoii nepoxrlrocrlr 0,95. PeaSrnbrarr,r uenrepeulrft trpeAcraBJreHbr r.ra rtrcrorpal,r-
rrax tr rpa{lrnax.

Haupnlnenuocrtr, r{Br{epeHrrrre tro Jr}rHrrflrr fu6302,5 u}u6773,4 A, onasarucb
IraBHbIMfi B rrpeAeJrax yxaaauuoft roqr{ocrr{.

Jlurzlr 16336 u 1"6213 A noxasaJru Becr,Ira Barrlrinerrrroe BHarreHr{e troilfi
rro cpaBrreurrro c JrlrHrrnrrn 16302 y 1"6173 A. (II ": H ,o6, ;= 0,7). Oco6errHo rpyA-
rroii 4na uauepeulrfi rrBilrrercrr trrvrrr4fl Fe II 1,6149 A nc;reqcrnue ee cna6ocru
B rerrtr trsrna. flo erofi lrw:artu"uon.s 6onee yBepeu]ro rl3]repsrorcfl r{a tpatrr{qe
reHrr *- troJlyreHb, rAe otra 6onee nourpacTrra. Benn.Il,rua oruomeur.{fl Hara,ci
: ff u,ro, : 0,93.

$TISYIIEHUE MAIHI{TH6IX tIO;TEfi
l] TIIHPI COJIHE9I{I,IX IIflTEII IIO CIIEI(TPr\JIbHI;IM JIUHI{flM

C I'AS.IIBIIIHOTT qYtsCTtsI{TEJIbIIOCTbIO IT TEi\{IIEPATYPE

lI. ,{;n. l-ycciiuon
(I{AO AI{ CCCP)

[4cc;re4onauus lflenanr,e, Porra, Bpea u Jloyxe4a, Benxepca r lllpdrepa-
f{arrlranr,coua, ftpara z Ap. tronaaaJrr{, qro reub trflTHa tro .rrpnocrr{ rreoAHopoA-
Ira r{ r{Meer rour(yo crpynrypy. Teur, u.s.rua cocror.rr lre npn6nuar{reJrbuo paB-
I{o}{epIloro ctrJroltrrloro reMlroro Qona, na HoropoM BbrAeJlrrrorcn 6otee rexlr{bre
yseJlr{rl rI cBeTJrr,re IpaHyJIbr. xapanrepnr,rfi paauep Te}rHr,rx yseJrr(oB trprrMell-
to 2-1", a flpr(rlx rparlyil - 0",5,

I3uepur,re Ceoepnrrlr 6rrno y6e4ureJrLuo rror(aBar{o, sro MarrrtrTHoe troJre
rrerrrr rrflTrra ranlr(e BecbMa HeoAr{opoAHo r.r trMeer rorrnyro crpyxrypy. Buo-
c,iro/trcrrlr,rrr Mrroro pa6or 6rrro uocn.flqeuo uayqenraro rorlnoft crpynrypr,r Mar]-
I{lIrIIoro noJIfI trflTEa. Ho aonpOc O BeJI[qLIHe paanlrur.rfi IIatrpfl]fierrEocTE Mar-
rr,rrroro rroJrfi B Torrnocrpyr(Typrrbrx aJreMerrrax Ao RoHqa ne pemeu. 3ro
R o0HoBHOlr cBflSaEO C 6O.lIr,mUrrU TpyAr{OCTEMU lr0JryqeHr,rflcrIeHTpoB trflTeIr c B6r-
Coltllxl npoCTpaHCTBeI{HLIM paBpemeul{eM, IIo I(oTOpLIM MO}I{HO 6r,rno 6r,r uelre-
pIIIb I{aIps)fieHIIOCTr, MaIHI,ITITOIO troJIfI B oTAeJIbIIbIx TOHItOCTpyItrypHbIx SJIe-
METITAX TEHIT.

/{rrx lrayuenl{fi Marrlr{Tlroro troJrfl B reHr{ corrresrrErx rr.ETerr uaun ua6nro4a-
JIIICL OueItTpaJIbI'IbIe JII{HI{I,I C paalruqHoft .IyBCrsprTeJIIrHOCrbrO n TeMrrepaType:
t) .ulruulr c BlICoHtr{N{ lrorelrqr4aJroM uoa6yxr4er.ruR ueftrpanr,noto E(eJIeBa
)u67?,7,0, X6173,3,1,6302,5 n 1"61t20,0 A, noropne r cneHrpe rforoc{epn rrMeror
I,IIrreIIcr{BIrous f :5 -- 4, B IrrftaJre Poynar.r4a; oHr[ B cirer{rpe rer{r{ uflreEr
cJrorna ocla6enarcr (1"' - 4 - 3); 2) rrwnvw c r\,raJrril{r{ noreHr{rraJraMr[ BoB-
6\r;ltllenrng neii'rparr,nr,rx aroMoB JrerKo Irorrrrayenrlrx DJrel{errrots, a uN{eHIlo:
qalrr(orTtrfi ?u6127,5 u. ?,"6743,2 A, naHaAus 1,6256,9, 1u6285,2, X6296,5 A, cnarr-
gr,rr fu6306,0 A, taraua X6312,2 A r.r lrtrpr,rn )"6/+35,0 A. Iloo.negHrre rrurrl.rr,r
oqerlb cna6r,r I{JrIlt troJrrrocrblo orcvrcrByror B ctrexTpax rporoc(reprr r4 rroJryre-
r{r{ rrflTcll, rro BIraqI{TeJrbIro ycrrJrr{Barorc.rl B ctreltrpe rerrrr [trrelr (ur,r zx r.raao-
BeM (qucTo reueusrrrr>). IzIx rauTencrrBt{ocrr, B crreHTpc flApa rrfrrHa craHoBr{Tcfi
'rartolt ?rte, Kafi zrrreucldBuocrB rrcrroJrt,BoBarrHi,rx rrnlrft )I{eJreBa. (<rlucro le-
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EeBr,re)) JIuHI{tr qpe3BllqafiI{o cila66t J]I16o oTcyTcTByIOT B CtreHTpax 3Be3A I'IIlIa
G, I' n 6oree ropnqux, rro BHaqr{TeJrbHo ycr{JrrrBarorcfl B ctreltrpax xoJlolllll,lx
BBeBAruraKuM.

flo uo.irnpuaaqr{orrrrr;rM crrenrporpaMMaM (onolo 200), troryrlelrr{blM lra

BCT u MECT I{pr,rucHoft acrpo{nerauecnofi o6cepeatoptr{tr{, .Ha MI4ItpocRolIe

MUP-12 6nr.no zirtepeHo MaIIILITII6g pacqerJleglle tutttrft Al,s (paccronuue
x{e}r{A)r o-noN{[oHerrraMrr B coceAr{r{x noJlocHax ctreHTporpaMM c BSar'rMtroopro-

ronatrr,uofi rroJr.Epr{Barlr{efi) u nuulrcJleubr Hatrp.rl}r{ellrlocrtr Marlrtrrrloro IroJIfi

H s rerw rrrlTelr.
Cpanuenue Hatrpfl)I{eHuocrefi MarHllrsr,rx uoleft -11, oupegeleuHblx IIo lllltr-

B eAeIIIIbIM BLIIIIe CIIeHT p & JIbIIbIN{ JII{HI{fl M, IIO ItaBbIB aeT :

1) <uucro rolreBbre)) Jrr{}rr{u Brraqr{TeJrbHo ycllJlr{Barorcf roJIEr(o B ToE[{ Tex

2) giln oArrtri r[ Tex p1e ]recT Terr[ rrflrga BHaqeHIdfl 1/, uauepeuglro 11o

(qucro TeIIeBLIMD JItrIIIIflM, ItpoMe Sc I 1,6306,0 A, npunnepno oAIlIIaItolllil.
flo nuuuu cI{aIIAufl BerrtrstrHa f/ n cpe4neM IIa 200-300 ec 6onr,rue, qeM uo

BCEM OCTAJIbET'IM ((qtrCTO TEIIEBI,IMD JItrHI4flM;

3) auaueuun H, waftgegHbre tro JrtrEuflM BagaAtrfl, q4pno_E^trfl, TtrraHa U Ulr-

rpg.fl, B cpe[IIeM sa 300 ac. arlo llu:r1fr14 cHaHAtrfl Ha 500-600 ac upeeocxoAflr
BEJII[TItrtrbI I/, USITEPEUHI,IE IIO JII4HII-flM ?I(EJIE3A.

Izlayueuue e{{eHra 6leu4upouartutfl o- r( qeIrrpaJlbEofi HoMtroEeET JltrIrtrft

troRaSaJIO, qTO IIpII BI{ByaJILELIX trBMepenu-flx MarEI{TIIOIO pa3qetr,nerur Al,p
Brraqerrtrff rrarrpfl)neHrrocrtr MarHurrrDrx troJrefr. H aa:H]trfl\alorcf. flo uusuglr
)r{eJreBa BeJrflrrrrga Barrtr]fierrufl rranp.rr]neHlrocrrr troJrfi B cpeAHeM sa 700 ac

6Onr,rue trO CpaBIIelItrIO c Toft, ItoTopafl uoJlyllaerc.rl tro ItsMepeEEflM B ((strcTo

TeIIeBLIX)) JIUIlU.EX.
Vqzrrraas reMtreparypEbrfi KJracc tr uETer-rcr4Brrocrb JrtrEufi n cnentpe teur

IrflTeE, SaBucIlMOCTb BeJItrqUEDI CMeq,eI{I{fl IIflTeII B Jltrtrtr.Ex IIa Hpalo AUCI(a
Coluqa (peey;rr,rarrr I\1[atrura) or rrx rlrrrencl{Blrocrl{, Mo}r{Eo trpeAnoJro}r{trTr,'
IITO BCE UCIIOJII,SOBA}IHbIE JIIIEIIU 7fiEJIE3A, qITPITOEI{fl, BAEAAUfl, TtrTAEA U IIT-

Tpufi, trO-BIIAtrMoMy, o6paayrOrCn 11a oqetrb 61r1lARgX 11ly6trEax, a JItrHEfl CI{a[-

aua 1,6306,0 A, nepoaruo, Bosrlrrftaer BtraqureJrr,Eo rJry6)fie. B cBflatr C srurr
trMelorcfl EeKoropbre ocrroBaHtrff cqurarb, xITo (rlucro reEeBble)) JItrxtrtr o6pa-
Byrorcff B ooEoBEoM s 6oree xoJroAnbrx (rertrurrx) yBJrax reuu trflrerr (ue ucxlro-
.reu sexoroprrfi BRJIaA u ctrJromgoro reMEoIo Soua). B ro xte BpeMfl n o6paso-
BaEue Jllttrl{ft )I{eJIeBa, IIo-BI{AI4I{6My, oCIIOBHofi nHlag BtroCI{T tr3flyqeutre
ctrJromrroro reMrroro $oua (noarrrolr{err tr BKJTaA r{BJryrIeI.Ir{rI HaH 6oJlee TeMIJLIX

ySJroB, TaH tr .EpItEX rpauyJr reuu).- 
Ectu DTo rar{, ro Ha ocHoBarrtrrr rraJrox{etrEoro cJleAyer, qro trplt6ilflSureJlb-

Eo rra o[noft 11 Tofi x1e ury6uue B 6onee rerrHrrx yaJrax relltrr rlflrelr Earlpflrr{elr-
Eocrr, Marur{Tr{oro rroJr.E trprr}repuo rra 200 ec 6orr,ure, serl B ero crlJrolruor{
reMr{oM d)oHe.

METOI I4CC.IIEAOBAHIIfl
.IIOI(AJILHOIO XIIMUtIECI(OIO COCTABA ATNTOCOEP

MAIHI{THbIX Ap-3BE3l{

B. JI. Xoxnota
(AcrlocoBcr AH CCCP)

flpe4nomeu rreroA oirpel{eJrerrr{rr JrortaJrbHoro coAep}IlaI.Irrfl xr{}IllqecHI{x
aJreMegroB Ha troBepxHocrlI Bpau{arc1q,efiCfl Ap-aneagrr C EeoAIlopoAIIbIM XEMII-
.lecKEM cooraBoM IIoBepxHocTu, fIpure4ellbl apIyMeIITLI B troJlt,By ToIO, IIT6
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ll3rt0iIeLItrfi TeMneparypbr rlo rloBepxHocrlr Ap-saea4 IreBeJrrdprr, rr trpE ar.raJrr4ae
Bo lIIlOIIIX Cryqaflx Mo]ItHo lllrl4[peHe6peqr,, I,lcrroJlr,Byfi lloAeJrrt IIopMaJlbr{brx
arxroc(Pep. I4ayueuue relleMerrrrbrx upo$rnefi ;rr,ruuii o ar"nrpa Aplunu*A ,r_
cer 6olr,rue un{oplraqurl, qe}{ aIraJrI{B anBrrBaJrerrrrrr,rx ruupr{H E cpeArrux Jry-
qeri r,Tx cnopocreii. Ilyrerr per[eHr{E ypaBr{errrrr-r Rr,r4a

1zft
rtro-r : 

{ i oao t ri*o^.-^ (p, q)k (p) dp
00

1

) ' 
,, 

5 
p,k (p)dp

0

(1)

uo na6nroqaeMbrM rpo{unanr h-_}0 MoH{Ho orrpeAeJrrlrb ronanrnrrfi npo{lus
i'r,o+aro-r: Horoprrft fiBJrflercfi Synnqueft xlrnruqecHoro cocraBa. Baeis p
,I (P 

- troJlflpHbre KoopAllr{arbr rra BI4AUM0M AtrcHe BBeBAbr, AIo - AontrJrepoB-
cHoe cMeqerrr{e B roqKe (p, q). qucno ypasueuuft runa (1) pauuo n : ikm,
tge I - qrrcJro aJreMeuroB paBpertreur{fi n-ua6rrc4ae*o, opoqirne, k _rrcro
I,IcrroJrr,ByeMr,rx .nlrnnfi paccMarpr{Rae}Ioro aJleMerrra I{ nt _ qvcilo ctrefi.Tpo_
rparIM, pasiluqarorquxc.s IIo {a.ae. flpu pe[reHrrr4 crrcrerr ypannenufr ,roa l1;r,rlrlrorpaJr saMeH,Eercfi HOne.ruofi cylrlroli, qr{cJro sreIIoB noropoft panno n :: lkm rr coorBercrByer qrlcry aJreMerrroB paaperlerrra, oo ororqigtt pclp,ctq.B upe4erax rar(oro aJreMerrra trJroqaArd nonaniurrfi upo{ram cqr,rraercfl [o-
cToflr.IHbIt{.

LlpeAnorxennrrft rrero4..r4crroJrE,BoBan (coenrec:ruo c T. A. pg6.rznosoft) Nffi
ar-{a"rrr{3a upo$uneft tu]dufr- B crreKrpe crpoHqueBofi Ap-anes4rr HD 14b160.
rlo;ryveu raa6rrrox Sr n rpex rrflrHax *ra rr6nepxuocrr{ B 10, pu, Epr{ HopMaJrr,-
r.rolr coAepffiaHr4r{ Brre rrflTeH, rae6rrroH Fe r uerrrpex rrETHax r {0-pas upLI ge-
drarlrile n 10 paa Ha ocraJrr,rroft .racrr4 rroBepxuocrr4,

IIE}TOTOP5IE PESYJIbTAT6I
r4ccJrElloBArrmfl MArHr4THbrX 3BE3A

B CAO r\H CCCP

IO. B. l'aaro;rencnr,rfi
(cAO AIr cccP)

-".1. IJ":"e,IrpaM o Arrcuepcuefr 75 Al am, troJryqeHHbrm ua b0,, peQnexrope
I{Ao, P. H. }tyuafiropoAcnafi u H. M. gynaxoei trpoBeJrr4 r{ccJreAoBaEvrfr. Lrs-
nerrerurft BoAopoAr{brx r'nrrnfry Marur4rrrbrx BBeBA e UMa, s2 CVn u HD Lg4g}b.
Itpa:'rtonpeuer.rHbre r4aMer{eur{.fi ue 6rr:rra o6napymeubr, a trepuo4rrqec11ue fioJre-
6arittn trpI4cyrcrBylor. Hpranr,re trBl'IeHer{r[fl anBEBaJreHTr]bIx rxupr{rr, qe}r-
rpa.irbrrbrx rry6wu rr Apyrux trapaMerpoB BoAopoAr{brx :IImnnfr. lranressrcrcg c
c 4tor,ruofi sornofi paauofi aMtrJrr4ryAbr B reqeErre [epr{oAa. x4ameuenrg B (.EA-
pax> nranraft 6onr,ure, qeM B npburrrx. flepeuelruocrl, Bepo.rrrrro, lromer 6rrnr
o6r,noueua orrr.{q[eM crpyxryprr armocdleprr B (nflTuax) Ha rroBepxnocrr{ BBeB-
AIjl IIo cpaBHeHI4Io c coceAEr4Mllr yqacrKaMrr II0BepxHocr[, a raHxe BpaqeErreM
slles/u{. tr{ to, ulto qelrrpaJlbrrbre qacrr,r trswfr. rzilreugrorcg crJrr,Hee KpbrJrbeB,
rrorric,' cBrrAereJrbcrBoBarB o 6offimou paBruqur4 {uauuecxrax ycno"lrf , ,.*r-
Hax lr Brle tr.flTrra B Bepxur{x cJlo.rrx aruoc{eprr.

2. Io. B. frarorescrra,, rt. tr4. ttoarroeofr, H. c. flo;rocyxuuoft (ItAo)
r{cc"rcAoBaJracb ctreHrpaJrBEaE trepeMerrHocrr, Ap-aeeagw 27 per uo ctrefirpaM
c fir{crepcreft 4 u B Al nu, troryqeHFrr,ru n rtAO na 3TIII. llayueurr ugMerre-
Hr,rfl JryqeBbrx cxopoc:rert ar vI u]dTerrc rsl.Iocrefi jrlusuft 771 paSrrbrx gJreMeETOB.
flo rapanrepy r.I3MeHeEmfr. U, n w\ Bce aJreMeErbr Ae1rflrcfr Ha ABe OCEOBHbTe
rPlrriurr. Auanlra rroKaSaJr, qro aJreMeErrr uepnoft rpytrrrbr HolrqeETpupylorc.rr
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]][Byx[i]oTtrBoIIoJIo}H}IbIxIIflTIlaxHaIIoBepx}I0C1.!I38e3AI,I,a3JIeN{eIITbIBTo-
poli rpyfl[I,I pactrpeAeJIeHbI tro troBepxflocT, 6oonu cJIoifiIIbIx[ o6paaonn. Xuuu-

uecnuir cocTaB aTtrx llpytrtr 3Be3A OTJII4qaeTcfl oT COCTaBa aIIaJIOTIIqHbIX Ilpylltr

^pyD{x 
BB0BA, ,ro ,nr'dygEoa' obo""eHlle xI'IM[IsecKI{x anoua'nnft rrauoresoft

1ir,1,4,yur, ,rr, aHHpeqilI. Ennr'I trpe/trpllllflrLl roI^cKlI rfl*eJlblx ,JIelI.HroB

c rleJrbro nafilrU [pr{BHar(rr flAepH}Ix peaHqnii }Ia noBepx}Ioc'ru 2t Per, HOropsre

r\IoryT 6l,rTL lIcroqHIIr{O1\{ XU1\,Ir{qecHrIx ar.romanufi. Hafi4euo BOCeIIb Jtllttflfi, Ito-

lrolrbrc r\,rorvr oprrugo.r*uti o"r, Am II, FIg I, w I 
' 
Ag I: lplnoo rsiireseuufi

ll/r. urtrx D.rlexreHTots [oKasbrBaeT o4ny uolrr"y c hlal(clll{y}itort n rpaae 0,0-' con-

lral\erll]Ie npunoft rl3]rerrelMfl peAItoSea'IeJILHLI\ sJIex{eHroB c ttplruoft 6nectta

rroltrrlrepll{,I\aer rrrrloresy lVlonriapa o r9ll, trro I'Icroqlllrxou tfororter:puuecnoii

neltcl,rc,Tro,Tr,I flBJrflel.Cr ru*poo1turfi o(tlext 3a CqeT troIJIOtrIeltrIfl STIIIII{ SJI.-

ora'rr"ooru B yilr,TpaolioleT'orofi o6lracrr'r'"' 
;.;r-;"*Ar';^c;i;-;,;;;;ilact' Io' B' I'raro'neD0I{I{}I' I{' ti' Itoanonofi'

R. I'. Itno.rHouolil no cneltrpal\{, IIOJIyaIeIlIIbtx{ lla STiII ItAO, c 4ucrepclrefi

B Alj'.,,u,. 3nea4a lrrrTepeclra orcfit'crBlICr\{ rf oT oueTpn-rectloit IIepeMeI{HocTI4'

Onaaa,nOOr, qTO CIieHTpaJILIIafl IlepeMeIIEtOC'f L BIIaq'ITeJIbIIa II II]lO,ICXOAtrT C ile-

p*rir^i Arl1gl. xapaitrep ctrettrparrT,Iroi/r nepe',el_no-:tlt_:jlAn'e'IE'crByer o

o irol'r, rrro Bco aJlerrelrrbr ltollqerTpl'Ipvrcicfl na o[rtoii cropolro sBeBALr c rle-

6ornrflnni ct{euderlrrel{ MaKCr{MyN{Or,} {toflqe}Irpartr_rn',EclrI CL)IIOCTaBI{TL AaI'I-

r*rc tpo'L'o,rrerprrr""rrr.*'riu*n,it"'r 6nccrta (tr' W' Birrlte' W' W' Rolla,cl)

C ui-ui,.Ierrult}{ ilOllr,IOi{OM, To OTTIeTJIIIIo ct6napYrttlIBaeTCfI OAIIa lloiII.Ia C a1"{11JII{-

r,vrroji .- 0r)1U06. 'far,aft'Cna6aA rfO:i'OlretpU'lool{afl ilellerr'tenno(lrr' lrOttret 5r'rrr'

n'Cli,rrao",,n rrco6r,mno lIaJlr,rr{ 4.rrR Ap-erle3I{ co/icpHtaIrI'Ielrr po]lltoBeMeJ{l}Ibrx

D,rro.irelrTOg, IOIJIO1qSIILICNI ItOTOI]bIx U y;r,1pariiliOJIeTe, Ita'ii I'OBOpI'IJIOCT Bbl11te'

Iil,I3Ilt !latl1'cfl dlotoltel' pra'recI{afl rtel)exIeII}tocilli"

(DOTO 3 JIETTTPITI{EC}TIIE I{CC JIE EOBAIIMfl M. T}I'ITII bIX IIO JIE};I

Id EJIECItA Am-BBE3[ 15 Vul r 68 Tau

B. ftI. ItYrurtrnor
(IIAO AH CCCP),

I. Xunr,ge6Paur, B. Illenafix
(ur{A AI-r IEP)

Co rpeueun otry6rr'InoBaunn Ba6noHoat ero Hrlaccr4qecn"*-ti-6-:lT^"2,1'-":

cJreI{oBaHr{rc Marrrr{rHbrx uoleft eseaA [1] AO lIacroflIqero BpeMeIIII He oLIJIo

IraAelr{rrbrx Aa}rHr,rx o cvqecTBoBaIII{I{MafHr4rIIbIX noreft y Am-aneag' He I0BO-

pfr ylrre o xapa*rep";l;;;;;r;enrrs t2,31; orcyrcrBoBaJrl{ cBeAe,r4fl rr 06 lr,Me-

HeHr{rI 6.necxa arrrx SBeBA'

Iloarorrly s L971r. Ha BBesAHoM MarlMrorpa{e 2,6-at perluextopa HAo

14, ro1 6wttyi rraqaTbr I4,MeperrrrflMaIlIuTIILIx IIoJIefi pr4a Am-apeBA' B roM r{I4CJIe

i;'f;i; GS tr, 1r""ra, BxoArrl' B^ctrr{co* Ea6xoHa [1] ruectra Am-aeeaq c r{BMe-

;;r,;r;;;rrr-.i7, - 
'-400 )- 42 ec), Koropr,re rona,arrr4 

'raJlr{qrre 
trepeMerr-

iroro uarrurrlroro [oilfl N L00 ac y ?T!Ix sBeBA'-"-lf"ir.g;nu"r" 6necna 15 VuI ra 68 Tau, rrpg!_onl,BrIrrrecfl Ha AByxKaHaJrL-

rror{ arleltrpoqroro"rrr[J iU"*u'"""nofi cranqlrra Uua B crrcreMe a BV ' ilona-

aarn Hanuqr{e uepr[oAr{,ecKr{x Tauerreuufi 6rr"ci.o c auu.nurvnoft ot 0T02

s 7 4o 01'05 s u y 15%i; o, oryot ov aoo":ols 
'V 

oa Tau o uepnosaMu 1490

n 57 125 coorBercrBeulro." "ii;;#-r*-- oopuOot*u c. 
-tr-o-rrvqe,rrbrMrr'3{gYgPf4ryu -(J'D-'r'l'''ax 

:
: ilr4t|gi,Z + M,g'.i--ain t5 Vui, J.D.o : 2.a+O+gt,O * 5L,25'E aox

68 Tau) peByJlbraro, ,roiipat'ft Marsufirnrx uoreft raH?ne o6uapymuna ue-

puoAflrrecnr{A *up"*rep-r*'rr*ar"nuft, xotr na6*oAaeuufr afr{ext qa.To tro-
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cuT. g.ngr{Hbrfi-xapafirep. ql-eAyer orMerurr, npenpacHoe corJracue usMepe-
nufi Eo6nona [1] u HoHrr [2] ra uauux peayJrbraroB.

Ha oonose aEaJrusa ilyqeBr,rx cHopocreft, o[peAeJrflBmrrxcE tro roft xe nu-
I{Ur{? qro u r\{arEurEoe troJre, a rar(}Ire cHopocreft Bpaqer{ufi aneag zsinl c4e_
JraH BETR.OA, rrro trepuoA P:74d,0y 15vul fiBrrfl.ercft trepr{oAoM oceBoro Bpa-
qeutrfi (ara 

*an^es4a llryr{e ctrer(rparrbno-4noftuan c oupro4ool 3606d t6J). ne-
puo4 P : 57d25 y 68 Tau - aro treprroA oceBoro Bparqerrtrfi, crr'xpoHtrBoBaH-
EOIO C Op6rrramErrtr{? T. e, DTa 3Be3Aa raK}r{e ctreHTpaJrr,Eo-4rofiuan.

, _ Jayu^o^6paBoM? BrrepBbre y Am-aees4, rtr{trtrrqrrbre upeAcraBtrreJrr{ r{oroprirx
15 \rul u 68 Tau, HaAelr{Ho ycrar{oBJrego rlaJrr,rq[e MarHr{rHr,rx uoreft u uiole-
neuufi 6tecxa, a rar{}ne trepuoAusecxuft xapaxrep 3rr4x r.r3ueuenufi, cxo4ur,rft
c Ter{, qro rrr{eer Mecro y Ap-aneag.

Jlr.rreparypa
1. II . W. Babcock. Astrophys. J. Suppt., 1958, 3, N 30, 1111.

?. 4. 1.C_onti. Ast"rophys. J., 1969,-1b6, N 2, pt 1,661.
3. E. P. J. uan den l{euuel. Astlon. and Astrophys., lg7l, 11, N 3, 461./!. A.B_. S-euerny. Astropliys. J. Lett., 7g7O,1S'9,"L 23.
5. 4._F.Cecep^u,tr,i, B. M. Ryour,u.ruoc, H. C. IIur,y,turt,. tr{sn. t{pr,rrrcnofi acrpo$r:. o6c.,

1574, 50, 3.
6. II. A.,4bl. Astlopirys. J. Suppi., 1961,6, N 52, 97.

AETAJIT IIOE CtIEttTPOCItOilIiqECItOE I{CCJIEAOBA}II{E
CTPOII{I{EBOfi Ap-3BEBl{bI HD I 210160

T, A. Padurrnoua
(Acrltocotser AII CCCP)

flporegeuo AeraJrbgoe cuenrpocnotrrlqecroe r{ccJreAoBarrue zs crroxrpo-
rpaMM ctreKrpaJrbEo-nepervreErroft anea4r,r HD 140160. I{ayueurr upo{uau lle-
6neu4uponagEr,rx JruErrft Sr II, Cr I, Cr II, Fe II, Ti II, Mg I, Mg Ii, Ca II.
Cnoxrnrre upo{u,ru paa6lrnarcrcfl rra KoMtror{eHrbr, nyqeBbre orropocrtr noro-
pbrx yr(aSblBaror Ea troBblmeEEylo l(oHqeETpaquro arux aJreMeHToB B Cerbrpex
((tr,grEax)) Ea troBepxEocrrr 3Be3Abr. Bo4opo4ubre .rruEutr rre rroHaSbrBaror trepe-
MeErlocrr{ r{ coorBercrByror MoAeJru aruocSepbr c rrapaMerpaMu @u : 0,53 u
u3,7.{ lg g ( 4.0. OrcyrcrBtre uaMerresuft 6necxa u upo$uleft no4opo4urrx
.nuuufi noBBoJrfler BaHrrostrrr, o6 o4uopo4rrocrr4 {uauuecxlrx ycnooufi-ua uo-
B epxl{ocrl( BBeBAbr. flp on e4eunr p acqerr,r reop erl{qecxr{x rrnrerrcun uocrefi pr4a
trccJIeAyeMbIX rl{gufi gJleMerrroB tr otrpeAeJreHo (cpeArreeD coAep)fiarrEe arrrx
OJreIvIeHToB. trl[clour,aosarr MeroA otrpeAeJreul{.a JronaJrbHoro xuMusecr(ofo coc-
rana (coruecruo c B. JI. Xoxaonofi) rt uor{agarro, uro ug6r,rrox Sr B rr.Er}rax
cocraBJrfler 103, a E(eJresa - 10 upu H,JprraJrLr{or{ coAepE{arrrzu Sr r,r gesuqra,re
Fe - 19 paa BHe trflreH.



O BbICTI'}LIX I,ISMEHEHI{flX
ti CIIEI(TPE MAIHTITHO-ITEPEMEIIIIOI{ 3tsmAr',I

HD 215441

H. C. Ilonocyxuua, It. K. 9Ynaen
(I{AO AH CCCP)

Marrurruo-neperrerrrlafr 3Be3Aa HD 215441, o6na4aroqaf MaIIIIITELIM tro-

len (11,s = 34040 ec), rua trporflpleHul,I tvIEorI,Ix JIer flBJrflrracb rIpeAMer9M B^9e.

cropo,Hero ,uyrrori'. Ha6lIIogateJIbI'IbIe AarlIIbIe ByyAa o 6nctp'x (- 90')

r,raMeHerrr{flx anBllBaJrerrruofi mlrpraulr IIp (5-B A) rr AaHHl,re }telrua u gp'

o 6urc:rpr,rx {ryKryaqllrx (Lp = 30k) creIIeIII4 nrasefinofi troJlflpll3aqtrI{

u ,rrorra I[o uoaBongroT o]r{rrAaTD Haflr{rluf 6rrctpr,rx uarreuenufi B ctrer(rpe

,rolt ,onrnnl,'-n oco6enuogTll B O6nactra Hq. B IlaCronq,eru coo6rqelll{tr coAep}fiar-

Cfl r{er(oTopr;Ie trpeABapI,ITeJIbIIbIe peByJIbTarl,I trOIIbITItI{ O6uapyrgeUl{f TaHI{x

6r,rcrpr,rx uimeneuuft B ctrenrpe sirot yHrlltarE'Hofi sBeBAbr'

Ffa6rrogeuufl BBeBAr,r 1g.D215441. rpo,rBBoAI{JrIrcb rra cile*rporpa+e 9,:q9r-

"u*,*p"uion-5otlo* 
B'{o1yce Hecuura 2,6-,to retecr(ora rrM. aHaA. IIIaftna

I{plrrtcnoft acrpo{uauuecHoft o6cepnatopltu' cuentpr'>I^uoryqaJrficb c BpeMelr-

;;il ;;;p;*;;i"ii-Z ar,ur+. Ewn6 uo.nyueuo csume 300 cueHtpol., HD 21544'1.

,u tZ "&at s o6.nacr.ax Hs r Ho, a rari,{e B crrefirpaJr_blrofi o6nacru Me}r{Ay

H"-; ii;-i50oo-odoo a). ["."6,cvs- ct : 45 A,latn v Hp u d' :38 Alnn v
Y [To'" Iipu 6naroupuRtrrbrx ycJroBr{Rx r.ra6lro4cuufi npeun. DncIroBuIIr4w \ts o6'

,u"rri H p Orro"o*o ro Z|'cerc tr p,ilt{ o6rac'lr Ho oxolo \ *y*' Heupeprrnurre
prqo, ,rufir.peuuft u-r"-r.rr" 2-3 oa,6rr',,r uonyueu, 6-7'X 7973 t' u2-
5.:i' tgl+ r. osu tr rro,BoJruJru ,,oflyqurr, I{a]lrI{I{y uguenerrrafi cuexrpa HD
275/+41 B vltaaaguoe lrpeMfl.

IIp e4r ipureJrbHr,re p e,y Jrbr arr,r, rro Jryqe,rlne r{aMrr, Mo}ItrI o p e,roMtrp oB arb

cJrei{yrou,LrNl o6P aaoru.""--?: 
L;;;;,p ftO Z1S+U s o6nacru Hp n Ho 6r,rcrpo llell,ercn (,- 2 a+un).

Z. S-r"nirrpe HD 2L5/+41 ,ro.s".rflroricfi Dlrrrccl{ou}Ilre JrlI}Itr[. Bo3uoxtso,

itTo JIIIIM.II peAI(03eI\{eJIbEbIx DJIeMe}ITOB l',t Jll{IttrtLr MeTaJIJIOB? ItOTOpl']Io

cBerrrcfl a xpbuoc{epe Bo Bperrfl ((Bcr'rrrrert> (uo4o6no roi\{y, trro Mr,r r{MeeM

ua Co,ruqe).
fi. I{e rlcr(Jrroqego! tlro !1 caMr{ BoAopoAIIbIc Jruuurl 6rrctpo ueuarorcn' Cpe-

AU rroflyrrerrHr,rx upodtlr,neft H3 Mo?r{Ho nafiru Ito}Irypbl IIByX rl{troB: C OrHocII-

reJrbr.ro 1111lpottl4Mll II CI{MMSTpI{IIII6II\{}I HpLIJIb,flivIu u 6ea ltpl{nbeB (paaluuue

u artuu"anellr.uoii ronprage trorrrlr n 
^ea 

paaa), Bectlla Bepoflrlro, qro ollrl 3a-

Jl,rrr,r lloAollo4noft auucclreft rrJrrr aMl,rccrleft gpyrux DJreI\reIrroBr Jrurltrr{ noro-
pLrx rraxoAflrc.a n rPr,ure FIp.' 4. lIo-su4r^no*y, 6rrcrpnre nsMeHerrr{rr 6recna, nuuefinoit trOJrflpl{3aql{}I

}taitBy3lti,IxcueHTpaJIbIIbIxI{IITepBa[ax,TaH,IuIuIlp.o.I|oMCtreHTpaJIbIloM
Ar{arrasorre clltrsarlbr c rrepeMerrHocrrrro cuer(rpa tID 2L54t+1, r. e. trpuiIIIEa

eroi,i 6r,rcrpoli nepeuerrr.d"r, - 6rrcrprre Hecraqr{orlap}Ir,re trpoqeccr,r (tuua

coJrEearribrx ncur.ruer), Koroprrre, Boatvloll{Eo, ,llonaJIrlSoBarlbr r-ra troBepxHocrll

BBeBAbr. Ectr,r npeguoru"utul qro DrI4 o6nacru sncoroft a1rrrBgocrlt yctoftuu-

Br,r1 ro BcJIeI\crBr{o BpaqeHrrfl sIleBALr onu 6ygyr nepl4olplqecnr[ rrofltsJrflrbcf

r ],rcqe3a1[L. 3ro oararaeT? qro 6yny.r nepuo4rtuecnu ua6nro4arr,cr 6r,rCtpsre

r["rryrt.r,yaqr,u{ .trpnocrr{? MarHr{rr{oro rroJrfl r4 CIIeI(rpa (r tex cneltTpaJIblIbIx IIU-

'I'epRa.rrax, I/}e aliT]{BIIOCTb 3B0BAIJ IIpO'IBJI'fI0TC'[ Cnnr'Uee)'

]J AArtNrO'rEII}IE OTMETIAETCfl, IITO CtrEfiTI]AJII'HbIE IIOCJIEAORAIII{fI }IATHI{T}IO-

rrgpeMerrrDlti BReBA C 6O,;rr,rnuU npeueUgilrlr paBpeI11e11I'1eM - 
1{oBafl BOSMO}I1-

HOCI.rr t,i.3ylrelrr{fl Tex 6rrcrpr,rx ilItoqeccoB, ltoTopbre rlpollcxoAfll IIa IroBepxllo-

oTi,I L)lil4x 3Be3I{.
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O HEITOTOPbIX MEXAHI{3MAX
rEHEpArIr{rd MAIHTTTHOIO trOJIfl B SBESAAX

A. 3. fio.rnuuon
(OTI{ AII CCCP)

-[raccuorp euo rlecl{ o JrbK o B oaMo[{Hr,rx Mex aHr,rBrroB rerlep aq,ntr ]ra.H,rrr oro.
]]OJrfl 3Be3A:

1' Ecrlr SBeBAa flB"rlflercrl Hollrouerrroft 4nofiuofi uJrn Hparrrorl cuc,r.elrr,ru ee ocr' BpaqeHr(fl HaI{JroHeHa K rlJrocHocrlr op6trtanr,rroro ABrrixerrl,rrl? To pe-
ureHlre ypaBlreHl'rfl Ifaebe - CroHca AJIfl Irpr{JlrrB}rbrx reqeHnft, nr,ranrnael,r'nrx
coce4ueft anea4oft, rlorta3r,IBaer, qro Cl{opocrrr ETr4x re.reHnfi I{^{eroT croxsrrfr
rpexMeprrbrft xaparrep. Xorrl {rrrypr,r ren n 4nofiubrx oracrer{ax trep[oArqecrrr,r
BOSBpatqamrcfl I{ trpe}nru.rlr xor{{nrypaqr{fl[r, sJrerrerrrbr BeqecrBa, yqacrByro_qIIe B nptrJII{BHLIx TeseEIIflx, I{ npe?r{HLII{ OTIIoctrTeJrbHbrM pactroJro}rteHtr.gM }:re
BOSBpatr{arcrc.fl. cprrosr,re .{rlHr{r{, Rr\ropomeHurre r} BeqecTBO, yAJIUHflTOTCFT
r{ sanyrr,rBarorcfl BCe 60ree lr 60nee. 3ro ne4er r{ ycrrJrerrrlro troJr;. 3nepura,ueo6xo4r.ruafl r,rrfr rroAAeplr{aHr{fl r.r yonJreHr{fl [oJ],fl, OHaSbrBaercfl r{eEErrre,qeM.roJrHafl Srreprlrfl, I{A}.n{a.E Ha trpr{Jrr.rBnoe rpeHue. f{ra 40craroqHo rec[brx
4nofiur,rx BBeB[ BpeMrr Bo,pacraErr.E troJr.fl onorr,6, 6urr cro;rr, MaJro, qro Eapy-rrlaerctr pelr{uM retrJrolrepeuoca IrB-Ba Brrmfrrttfl troJr.E Ha rror{Ber{qrrro. Bro iro-
)r{eT trpIIBeCTrr H npoqeccal{ TIItra BCU,Ilren.

2. Ecrn trrreerc-E 4nofiuar cr{creN{a, o*py}neHHa,a Aocraroq,o xopomo ,,po-
soAgrqefr o6onovnofi, ro troJre Molr{er yclrrlranarrcfl Aa}rie 6ea y.1g1,a [prrJrnB_
HLIX reseEuft. fepqeu6epr [oHaBaJr, qro BoBMo]r{Ho crar{r,roHapuoe rroJre B cl{c-
reMe trB AByx Bpaqarcqflxcfl rnapoB B rpoBoA.sqeft cpe4e. flo4o6nr,rfi Mexa_
HrI3M B03l]r0Ererr rar{}r{e B 3Be3Ae, 

-OrpyxerrHofi ueo4rropo4uoii, 4uo{epeE4r.1_aJrbrro npaqarcqefics o50rosxofi. Itpoue.roro, IIpu orpeAeJre]rHr{x xaparrre_
pi'lcrI4Hax 3Be3A BOsIIO]KHO Llr'IAyr(qr,roHHoe ycr,rJreHr4e froJrfl R 4uOrliroil 

"rr-cru^na,Aalr{e trpr4 orovrcrBlrr,r oxpy[(amrqeft upono4xrqefi cpe4r,r.
J. IYIATIII4THbIE sBEsAbI qACrO 6bISAIOT OAI4IIOIIHT,TITU. ,L{Nr HIIX XAPAHTEPH5I

cJleAylonlrre ocrroBlrr,re oc.o6eEROc'rr,r: a) 60.rrr,uroe Marlrr,rrEioe rro,[e, 6) auosairrr,,
xl4MBltIecKoro cocraBa, n) pacupegeJlelTl4e arl,Ix aqoutt.rur,uii rrflTEalrr,r rro rroBepx-
I{OCTI/T I]BE3AI,I, I) AHOMAJIEIT ],I3OTOIIHOIO COCTABA, E) 6O.rrEO iUEgNEEIIOE BPAIqE-HI{e HeHoTollblx I{aI}IIIT}ILIX BB0BA no CpaBIIeEII{Io c }IeNral}rtrrrrr,rrrrr{ BBeBAa}r7.
TOro )ne r{Jracca_

Ilpe4no.ironrerll4e, qro aHotlaJrbrrbrrli xirLlra.rec(nir cocrar cB.fiBaE c 1r4dr+y-auei'i e.ireueurorJ rr3r.ry'r'p_rl BueSAbr, rrporl{Boperll,r? MHOrlrrr cyrt1ec,TBy1ilqr,rn{ oqeH_HaM u ua6rro4enr,rr.n.-tpyarro ;;il;il.AcraBu?r,, qro rra rotsellxrloclrrr ul(yr
trAeprlhle pealtqrlm, coBAalolqlre HOBr,re xEMr4Se0nr.re DJrer{errrr,t. floarom;, lrs1rr-rro AorIycTlITL, qro arIoI'taJILrLr xlfrll,Iqecr{ofo cocraBa cnflBaHhr o BrrrtraAeHtie}r
BculeorBa rra [o]repxllocrl BB0BALr ll3Brre. O4riaHo anitpeqneii ua rrexianea4uor,l
cpcA6r arron{aJrl{r,1 06T,flcuI,ttr, HeJrr,SrI. Paccuor,pull IloSMoilrHoc.fi; Toro, rrro L{ar_
rIlITjll-diritr{ SBeBl(al\,Irl flRJIfIlorctr TaHrIe ro]lflr{I,re gBCBllri, KoropLre oHpy}Ne}rbr
o6o.rrcl'iitoit rurra rlporol,rraHerHoj,o o6rana. ]l rartorr o6r*n" ,4ar erldren,rr.rn-naa 4r'r$d:epeHrlf.iar-trurr Betr{ecrBe (uo4 4eiic.rnrre}{ cleroBoro /\ar}Jror{rrg, ril 1a
oe"I0lt ilIIJI{ori rioil4encaql4l,t IIa firrlJrl,r]rnax lr r'. n.), o qe]{ cur,rAe.r.L}.rrrrcrtsye1f, rra-rtprtMCp, ilIIolIaJrbllbrfi xr,lntlttiecnr,lr,f cocr:an RlryrlleHHr{x trJral.reri cc.lrrreulrofi
o1'lcre\ibr' Ilclrlt ua 3ir03Ac npoI4c,\o/{flT lrc,rarrrrJrr{I,I, ripi{ Itoropriri soBrrrrrizror
IIo1ior{tI 6r,rcrpr,rx rpo:foT:IoR, To ?IBororrrr.Ieciti,rft ca,c,t.,in o6,;raita raI{}I(e 6y4e.r
Melrfl'f r)cfr. rlporoul,r rrporrr,rrtiuo,r n oSnarro ri 60u6ap4uDVrol. .rnr.rrrrrr*rr. ii1,r,
STori pacqe[JlflIorcfl tIApa Sjier{elrroB, Bxol{,qql,Ix R cocraB rrbrJrr,rrror{, lr o6pa-
Byrorc,E 60.nee;nelmrae rrApa r,r nefilponr,r. Her,ir.ponr,r, B cuoro oqepeAr,, saxBa_
TbrBarorcrr naHEx{-To r.fl}r{eJrbrM frApor{, pacq,errJrflfl ero. o60raqcHr,re oIIpeAe_
JIeIriIbIl'IJ{ I'I3Oii'OrIaN{i'I DO3lic}iIiIIo raHilie B rIpoqecce noliAeircaqrlrrr I{a nLrJrurrnax.
Bnrra4euue BeqecrBa r{B irnoro,Jruroerr.ro"i o6rror*a ,o'"unffi-r.l),,'eAer r( ,oB-
lIIltItrIoBeuIrIo IIa cc fioBepxllocrlr rt€\r{ XI{[{lIrIecItux, Ta1t u i{BoIonI.I],rx allor{a-
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nufi. HpoMe rofo, IraJrrrqtre o6nana, ItoTopoe Mo)fieT BOCtrpItEtrMarl yrnonoft
ruoUeur, Mo?Iter o6tgCuurl cpaBEI{TeJIbuo 6olee MeAJIesEo.e Bpaqegl{e EeHo-

TOpbIX MaIIII{TELIX tJBeBA. flgruuCroctr SBeBArI MOTJIa 6m 6r,rtr' cBgBaEa C Ee-

0IHOpOAEOCTflMT.T trpoTor]JraHerHoro o6naKa, trB noroporo npoucxoAtrr aHr(pe-

qtrfi.- Heo[HopoAEocrr( Ha troBepxEocrrr sBeBAbr paccacblBalorcfi Ba TbICflqtr

fler. ItpOMe TOIO, aHKpeTllpyrcqee Beq,eCTBo Mo?fler CTaTL trOEtrBOBaHELIM

BnpoqeccetraAeEI,I.strflatrpaBJlflTbcfiAaJIeeMafIIIlTHbIMtroJIeM.-' 
iir'rar,rloqeuo, qro caMo MarErrruoe uoJle BoBEr{Haer u3-3a aEoMaJItrft xlr-

Mr{qegHoro COCTaBa. Ec,tr.r ua SBeBAe IIMeIorcfl pe36o oqepqeuu1le II.ETEa c 6olr-
ruur\{ rpaAI{eHToM l(oHqellrpaqlru (nperHge Bcelo 3ro orHocl{ro.fi H reJltrIo) , rO
BOBEtrHaeT rpaAr.reHT HoHqerrrparlr{r4 aJrenrponon. flpn aroM troflBJIffeTcfl troJIE-

DUSaIIUOI{EOe 0JIeHTIlI4qeCHOe IIOJIe, HoTopoe Mo)l(eT ocTalloBtrTb ToIt' cBflSaII-

sbrft C rpaAI{eHroIr. Ognano, Halt troHaBaIL{ EupMag u Illnrorep, eCJItr rpaAueflr

IdaBJregufl He napaJIJIeJIeu 1'paAl,leHry trJIoTHoCru (B HaIIISM CJIyrIae - 1'paAI'reH-

Ty XUM11rIeCHOft fiOHI{CHTpaqIIII), rO trOJIflpI'I3aqI{o}IHoe trOJIe flBn.seTcfl Bqxpe-

BbrN[ r,r ron CoxpaHflercfl. B rrarur,rrrrOfi Sneege Ipa[UeET [aBJleHtrfl EatrpaBJIeE

uo paAuycy, a IpaAI4eHr ItollqelIrpal{trI{ flapaJIJIeIeH troBepxgocru. MarnraruOe

troJre rpa/{uellrfloro rolta, ecJIII IIflrHa IlMeIor peBKyIo Ipaguqy (co creleuurru,
a erqe 1yrl11e - ar{or]oHe}rrluaJrr,rrr,rM cnaAolr) , Mo}Iter 6t,rtr rerfixo r{ [ocrtrrarb
BrraarcHI{I1, lIa6JlIoAaerll,lx y llalIIItrH],lx 3J]C3ii'



yIIH 523.164

fe-cylLTau,I lrcc.[eAotsarrllfl flpriocHt Jr)'rrHol.o rrc-6a, nc.ll.rcrrrrbrc c lro]torr{bto acrpoOorotrrerpa
S<I,-8JI, ycrarroBlrerrHoro rra <rJlyroxoAc-l}: ll B.c_ll sn^a ^A. M., (i c D c ll rir,rii l. S'.,
'I cp c B E. !I. llan. t(llhrMcrioii acrpo(Ira. ooc., 1t)75, bB, B.

C floMorqr,Io acrpoQoronrcrptl AQ-3JI, ycraHoDJlerrrroro na <Jlyrroxogc-2>, o6rralry;ricrio lotlLr-
rneHlloe, ro cpllBIIcllI{IO c_ o}l{rrflaeuLlN, cBerIclrlle AITCBHO|O U IIOqHOTO ge6a rra JIyfle tsy:rrrparlllroleroBoi.r r'r D oco6clrrrocrr.r B ntulruoi.i qacrr.r crct(Tpa, tr{a6trroquoe cBeqeurrc roxaJbl-
Bacr xapaxrcplrblil xoA c ScHr.rrlil;r{ pacc'TorHrrelr Corltrla 14, 0yAf,'{n rpuntrcaHo Iret{oropol:i pac-
ceunaroqert cpellc, Uacr orrorncHr{e atr6cAo n BullnMoii H a.lt6ego B ]'JrbrDa6fioneronoii qicru
cneHTpir TaHoe H{c, l{irl{ IIJIE ryHHoii II],IIIII. JloHaBaIIo, qro peByJIbTaTbr IraMepcHail noryr 6lITn
o6T,flcHel{bl rlaJltlquerr oqclrb paopcx{eHHoro pofi rrbrJlcBr,rx uaCrlr{ norrpyr Jlyrrir, paccerroatorr(ero
cBer CorIIqa l'r Sclun II, DoBi\IolI{rIo, o6paooBarrrrol o n pcsyrlraie 6orrr6apnirponxu rroBcpxgocrrr
Jfvnnr lrercopnramlr.

T:i6r. 7, rrrJr. 1ll, 6il6,r. 3B IIaas.

v,qH 523.165

Pecy.'lLTafLl IIol!Clia l:CTorlIltrli{}lr '}-lir,lIiTOil c:;epxBr,tCoIioii alleprlilr, Itl)o[eACH,toro I liAO A]l
CCCII 3a L-$-(i$-1$7;i [o;1ur. C 1-(. rr a lr ,r rr A. ,\., n I c ]r rr rr rr 1ic r; rr ir Ii. 1\1,, .lt c ru-
lr o lr lO. I1., tlt ,' ;rr rr rr B. ll. llas. Ii1 t,,ntt.r;oii ac,rI,,'lo;r. oOc.. IC;5, iJ, 2C.

Ilponclert iuIlJtl3 llilJlrlrl\! r.io"rlytlcnllbrx tlerolloi\{ Ilcr}Ic'r'paql,Ilr qcpeHl{otschLrx Borrtrrler{Itll ]crciloIlHc ]tAO AII CCCP, ur ucrhrl)c\rcUrril"l rrcIuoII, (1969-1C?jl ri.). Bu]'r6urrtrbj C!]r-
rIInc r{pr4Teprrra or6ol)a IaHIIL]X, cno6ogrll,rx .rT Daprrrqlii lreTeopoJtorrrriccilor'i npr.rltoArr, alrra-
llarYpHoro xapal{Tcpa lI T. il. OcfloBlILIrI Iiplrrclluetrr Erfl 016opa garrur,rx lrlrtcrcri npo3parrrrocrl)
ariuoc(lepr,r,_BrIar{cltIIc fioropol-r onpegelaircr rrcrrocDegcrncirrro rru I\ritreprrauos }iaOJircgeinlt.
ArIanr,ra oro6parrrrolo IrlarcptraJra rroHaaaJr, qro, c o[rIort crollo]IbrJ lro Ireto lroJrllocl,bro uct{Jlloqe-
rIIJ )lcIlllble, I4cltaElclIIlLIc IlJrIrrrIIIrclu l\Icrcol)oJrorlrqccHux Dallrrilr(r4ii, a C Itp}I.oii cTollorrrrr, qTo
anlaparypa pa6orara rccrua cra6lrJrr,uo.

llpuBoA.fl'l'c.s pc3)Jrbr&rLr Ita6rIoAcHIrii 4li rrc6ccrrbrx ooLcriroB pa:tJruqtroro r.r.rrra. ,I{;rr cpao-
IICI{IU 

'larrbl-Taltlic 
peSyJlhrarl{, ilor}'qeHllbrc ill)yrrrx{rl atsTopatrII. IIoHaSaHo, qru, ItpoMe l{croq-

HtrlioB NP 0532, Cyg X-3, Cas_?-1, Tloctoncpuocrr, o6rrapyxcrrrn liorolrbrx Bccrrrra DLtcor{a,
IIM0orcfl ctrlc Ireriolopoc qLlcJro oOTrcliroB, JltsrflrouIr{xc'I Ircroqrrr{r{alrIilIr-ry'Icli cBcI]xDbrcoHoii
ollepl'Illr. qacrl arlIx.-o65cHToB llpcAcraBrflcr co6oii nyJILCallLr, qacTL flBJrfrcrcfl llcl,oarrrrrlialrrl,I
?-Jryrreii c aEellrrreii 103 ac. C Mcrrbueii crcflclihft) Iiocroucl;uoirtr rroEuro roRol)IrTr] o rorr, qro BqI{c.trc ycroqIII{lioB T-rY'lcii _cDep_xtsLIcoIioil DIICI)tr1rr r{axoEttrctr paJ(lrol.a.[:lritrli]r Ir tiBaBal)!r.

'IaOr. 16, r1Jrr. 10, 6r01. 57 na:1.
yl.r,rt 523.165

O xapaltrepe ?-u3ilytrcl[urr perrrneHoBoftoro uoro.ruuxa Cyg X-3 u o6r,rrir& Cas T-1 B Jr{eprerH-
trtcnoMAuatraaouc 101raa_. (D o-MIIn 8..fI., Bl'agirrynpqrrI{ii I]. M., 1I cruil op I0. ]1.,
CrenaufiH A. A. I{en. Hp61Mcfioii acrporfua. o6c.,-!g7b, bB, b9.

B 1572-L573 rr. 6r,ruu EpoEoJrlr(eHrr nad.nrogeuua o6rexr:ot Casl-1 ra Cyg X-3 B arreprerr4-qecltoM l(rrarlaSoHe 101'z ,s Ea perl{crparope sepeHHoBcr{r.rx Bcrrb[uefi urupoxui-aTlvrocoepntix llr-
BHer,'i. IIoATBepH{IIeHa [epeMeEEocrr] rroroHa ?-HBaHroB or 6rI,Ix o66el{roB-. B AeHa6pe 10T2 r, sa-
perlrcrpr.rpoDatro Bo3pacralrlrc Eoror(a u3ryqeHl{g B HanpaBnerrilt rra Cas}-1, Horopoe flpoltoJr-
,r{aJrocl He 0onee Mecgqa. -t'lccJleAoBaIIufl, nfoBeAcHHbrc EJIE Cyg X-3 c yucrolr ilcp14oAa, Hal"rlc)t-
Iroro E pcHTrerr.oBq4-ory L{BJryr{e4r,ru, [aJrr'r noJroTr{r,tTerlEr,ut pe3y"rrbrar. B Mar{c[MyMe BeJrl{qr4}ra
noroHa paBHa + 6,.3^* 1,9%. TIpv paccrorrHt4rT Eo Cyg X-3-10 nnc aro coornerorByer cpeAtrcMy
aHeproBbUr.eJreHttlo 1 036 tpe ,cen-r,

-|.lfir. 8, 6u6.ir. 8 rraas.

v[t\ 523.745, 523.7116

O paanuqntr a6co:rrcr:rrtx asaqenrtl ilalpflr{eHrrocrr{ rrarnrrrHoro troJfl r} TeIrtr co;IHeuHbrx nirrerr.
O_npeEcnflcllllx IIO CneI{TpaJlt Ilb,Il nulIIIrII HCi;itpnutuorO BaHaArrfl Ir }riCJe3a. I' y C C r"r lr O I M. .I{lt,11BB. HpbrMcHon ucrpoou3. o6c., 1975, 53, 06.

IIo florEpr'Iaaql{o}rl{brM clel{TporpaMMaM r43MepeHbr Harp.aEreHr{ocrrr Marl{I{Tlrbrx noJreri L
B r9r1l{ pq8Jrr4:Irblx qoqqeqllblx [jE'reII. CpaBHrBa]orcE sHaqeHr{f Ir, onpellcreHHbre no Jrr{Hr.rrrM
Fe I1,6302,5 A, V I r!6285,2 A 4-! I t1256,9 A. HafiAeHo, .rro aHaqaHrrn.If, nolyuennr,rc no nz-
nlrqM BaHaEr'rE, B cpeAHeM na 200 ec 6o,lrr,me, qeu ro Jrr.rHr4rr,r(eJresa.

I4ru. 3, 6u6n. 27 r.aBB.

vAn 523.74

It Botrpocy o6 onpeg,e.lclluu $usu,rectiux yclouuii uo rpnortxylax rr n xponrocrfreplror-r cerxc. Ea-pailoBcI{ufi C. A. I{aB. I{pbrMcr(oii acrpodrr43. iioc., 1975,5S,7r.
onpeEerflcrctr reMleparypa u rrJrorrrocrb (luoxryna [ocpeEcrBoM cpaB]reuIrfl Teoperr4qecrrrrx

rr I{adJrrotraeMbrx }toI'ITypoB ruHrafi }Id lr It Ca II. ,{na Dbrqr.rcJreHrrfi reoperrauecrili (oHTypoB
peIIIaroTc.E ypaBHel{rrE I{oHr{3arlr{oHlroro paBr.roBecr4fi, cTarlrloHapHoclrrr 14 flepeHoca B npeAloJro-
E(eHIrH rreHorepelrTHoro pacoeflHr,rfi. IloryqeHo, qTo rrJroTEocrb s o6Jacrfi oJIoHHyfla IroBrrr[rerra
no cpaDlreHrrro c HeBosMyuIeEr{oft xpoMoc$epoii ([o 10rs * 101.), a naA s,noHnyuo]i - roHuEreHa(go.- 1010). Temeparypa r o6nacira yujiorneunn 6500 - ?50d'. Iillieeics urioepcua arer(rpoH-
Eoi{ IrJrorl{ocrrr.

flolta3auo, qro-.BoBHr,rI(HoBeHr.Ie xpoMoc$epuor"{ cernrr Morr(er 6htrb oOr,EcHeHo AByxHoMno-
HeETHOii Crp-yUrypot^xporuocrlepu,- ropsqafi fioMtroHcHTa r,rMeer 6oree Bbrcofiyrc reuneparypy
Ail.E Bbrcor h )> L 000 xu.

tr{rr, 3, 6146r. 15 HaBB.

yAH 523.75

Heltor-opbrc {apaKTeprrcrxnlr^Iaaar{Barotr(rrxcfl rpynrr fiflTeH. O i']r p b M. D. Zen. Hpr,mlcrtol-r
acrpodru3. o6c., 1975, 53, 82.F

P-a-cj]ualpuBjrelca pa3Btrrile rpyfifi nFrer, Bo3rrilHurlx Ha DrrAuMoM AucHc conrrqa.llptr QoroMerpxqecHoM I4ayqeHr4r,{ _BoAopoEHblx t[loxryton B pacryulfix rnynlax 6butu aaMcqeHbt
cL{JrbIIbIC HOIreOa}rrrH .HpItOCTr,I BO QJIOHT{yJrbHbrx y3eJrHax, pa3Mep6r Horopblx cocTaBrflroT 3,,,5-10". IIpu BoaHr{r{EoBegrrrr HecroJrb}trrx nop n}oucxoghf xparronpeu-egubre (or I io t{'ninl
cEJrbHHe fiyflbcaUtrrr, Bo.BpeMff Ho]rophrxJrpHocru Moryr e 2,b-J paga rrpeBocxoEr.{Th ,rpHocrb
coceEHefr HeBo3Myu-lcHHoii. xpoMocoepbl. I,Ip[ Bo3)rrHHoBeH].{[ oorbr-troro iucla nflTeH HapEAyc HparltoBpeMennr,run ga6lroEarolc.s ranme rr rpoAoJrlr{rrreJrr,uue (30-60 xua) crlnl,ur,re nyir-
CalII4tr' Bo BpeMs HOTOp6IX oTIIoCI:ITeJIbHbIe EpllocTll EOCTI,ITaI0T sHaseHLIfi 3-4. OHll MoryT npo-
IrcxoEr.rrr, rpyfiriaMlz c I{I{TepBaJloM Me}r(Ay_orAeJlbrrblMr.r nyJrbcaq[sulr 1-1,5 qac. Ha SoHe nilo_
goJrrr{r4TeJrbHbrx nyrbcaqEft BhrEeJrrrrorcrr 6oree rparfioBpeMeHHbrc ncn,nccxr.
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PaccMoTpellncfiapTIIar}II{TIIIrlxIloJlciiIoI{aBaJlo'aIToI]zlcTyu\trelp}fltrIillI'lTeIlItlol.yI,l)itC.
IIOJIaIaTIJCfl iag O UaOnUpOUaHHbrX 06JIaCTflX MalIIxTlIOtO IIOJITI, TaH u Il [IaIHllTIIblX ItOl{IIOIiCI:tx'
lj rpynfiax, IIprrHaAJlefrailIrrx H MaI]IIIT]ILIII I{OMIIJICHCaM, [OBbIUIeII]te fipHOCTlI tlnO(rynol lr
Bcrrbrrrrr{}r rrrlcro cBfiBa}rri 

" 
iutiiriljiu""lt rpvuri o6racrclli [aHlroro EoMrrJrefica' B Drfix r])Yu-

triiirnOmonaercE rroCToflHCTBo yrna narnOui 6olrmof, oCIl 1( flapaJlJlenu. IIpII gBoIIoqIDl 1p]IIII,
lraxoll.fluluxc.E B tr3oJrtrpuBanHLIf o6aacrflx tr{arHI,trlroro loJrg, YroIr Hafiroga 3ar{errro rrsMeH,IcrcE.

Ta6l. l, IIJTJI. 4; 6u6:r. 1l Iraes.

vLt\ 523.7t!175

Iler(o,ropLre ocooeHEocTlI crpyr{rypr,r xporlococpbl. I{ a n T' T' I{en l(pblMcfiofi acrpo(turt 06c 
'

19?5,53,95.
I{ay.1il"*"r, roHHafi CrpyrtrYpa-TpoMocqlepLl c9{11a no cneHrporelrllorpaMMaI\{' rroryqcllllblrl

,,a A,oiitroM c[egrporcJr],1oi,p;$6*Hitnicxdf. acrpo$I,IsllqecHoii 66cepnatopnlr n nr'rr'urnx ]Io'
Hp,H", H6 lr I( Ca II. B UUrtr'rn Ho C[eI{TpOrenUOIpaMI\IbI CHUIIaJII{Cb I{aH B flJ(pe, TaH I{ B Iillbl-

JIbflx rra paSJIuqLIbIX paccToEllllftx oT IIeHTpa nrgr,rlr. B 6oIbIil[HCTBe CIVIIaCD D aIt',IIIB]lfiX ll lle-
Bo,Mynrerl{brx o6racr.Hx ""'ffi#i;;4il;6i ;-d!a!--r,ig serarur rorrxoii itlylry!],1 xponrocdrclru,

Ha6flIotraerlble B yqa3aHlrbtx llluIlRx, coBrla1alor rlo noJroE{eIII4Io' CorIocraBrclllle Hapr iI})Iioc-

;,6ri;;;;*il gJ ,i k ca lr c 11apriiMu rIpoAoJrbIrLIx MargrrrHblx llorleit rofiaBarlo' qro n lriruB-

HbIX 06JIaCTTIX B 69% CJIyqaeB MaHCI,IMaJIIrllafi flpHOCTb DO OIIOiiI{yiIaX IIaOJIIOAaeTCfl B O(jJtilcrI'I

xntiirosort EoflEpHoirI'I rlaruurnoro rtoln.l
Ta6fl. 1, ui.n.7,6rT6u.28 tIaan.

vAlt 523.746

rloocTnarrcTBclrlra,J il(.oA!tono[IlocTh npolloAllllocTtt.tt 6eectt.'toBble IlafHIITHble IIO"Ifl' T]' I'U tt l',-

;i;;'''e. r. -ri;u.- Hpiiirc'ioit acrpod,H3. <i6c., I u7L, 'o3, 101 '

I4svrrarocb BJltrflrrrre npocTpallcTBelrllol:i HeoEI{opo)IHocTr'I rllloDoAr'IMocrll IrJras}Iili lli} orl'lllli-
..,,,J',;'.;;;-r;,i'n"rn occcr.roeoro 1rarHr.rrrroro rruJrJr. l.[oHa3fl]to, ""o 

o flrr3Mc c ll( (]jillnlro.lrroii

i,ir[ion"irii*nij cHeprll roporrnusrroii n noJroIIAJJILIloii cocrrBrflIox{l4x 0ec(1ulorr,r'rr trrir''llrlr-
Horo noJIfI IIo OEI{HnHOBLI.-f:iliOe Oecc"noBoc I\{al'lll4r}Ioe [O;1e lIeycTOi;iqIIBO I1o 0'IlIolIIorrrIr0 Ii
iio"*r"iiteiru;t^r. nnfl Hcxoropbrx I{oH(runvpaqfiiil fioHBeHTI'1BIrafl rleycrofisuBocrb' 01]t3illrrriliI c

nepci'ranosuol'l tpy6ox llar'flIrrIIoro lloJIrI, Iie 3i]rIpetrlclla'
DuoJL T rl:13B.

yAri 523.7 5

lloil(^c'uc rr paoar.rrnc urrrrslro^ii oolacrrr^u xpouocr{tepllafl c('Tlia. Itfl praru ocn 'l' l ll:rn'
HpLrMct;o]t acrpoulrI3. ouu., ruIo, rd, rue'

]fo Marepuaranr Ha6JrrogeHurli B {enrpe lI fipLlJlbrlx uunrrlr I{o r'IsyqaJrocL lloll(Ecl]IIC Il J)a3-

lurilc t5 alirrrBrrr,!x oorlcrcit npocroii olrnorflpiloii xoHslrr'1'parlnr c IlnrtLrNlr l\rllJIIix l)rJl\loJ)oB

;"d;; ;&v;;rrcii]iiao:,roncHu"'bc,rt',"r. Ha xoprinonp;r{,e. }tprir'rcror acrno0}'r3II'rccHoii u6ccln;11o-
pt4ti c lllrailr0rpou oor,exruua i-iO rml npn [oMoi1lI'I nlirepScfeuquonuo-rror=rRplleaql'roEHoro (!I{JrLT-

paB'Halle,qcIITpIIpoBa}IEoI'oEaJIuIIlIIoHT-CtloilocorlI1poflycl{allIlfl0,5A.Palpctnori]IcIIa
doTocHrrMfiax COCTaBJIfiJTO OHOJIO 2". CEe[aHbI CJleAyloI]Il{e BLIBOI]n: 1) IICpBbIC fIpI{IIo lIcraJIII pOE{'

ffi;:i,;ii;;*,ir,;i'""nol{"oOr"ci" o0pr:yrorcn nyrc}l lIoEpqarrIrfl fll'ri}rx } scnriurr xpun:'rcOcprtoit
n^-,.,, e\ wn,nnnrro t, ",,,tn",tl,,ttitc 

tclttlttx Yrc.lttog xl)or:oc{l'optrbii 'e 
lllll nlrJlBoAll'r 1( (r6lr:r30-

Xli,iJ'i ;i""";1i;1;.1;i' ;r"i;!,i;)'i;;i ;;;ir,;r '"rii'tririroii oCrlbrr. r) urrttLr )rorrrrn'rlorc't Jrh6o r)r';trrv
;;i;l',rtr;;"il;;;;",v,r,o, j,ircio'i,,ririr'r'. i,rrrir oniiiic ir rtor.rrlv iourrcrcinvtottlcir-'qcilrirr Ilrrrlroc-
;i;' ,ii;;i;r. li]l n'po:rcccc lrocllr lrlrilnluii 6tttto'rr|)ttot"t rpyrtrr'r JIllAcp ll xoocroBoo nilr'lln l)rll-
;llYliill,,J*;; 1;.;i":;";1;;\irrilrrir x1,omcic,i,cr)il.ii ccrriil. n r;orbputx orrrr r)o;lIIrIucL' 5) IIr flr:tttn
6brcrDor,o pocTlr r]ot{pyr u:tliOoncd xpylilrrx 113 rl3}rlite)\Irrrx rpyllt 3 npuln,x IIr- ttrt6;tlonalocs

O6TtaBORnHue I1]r IrJIu IIoatTII 3ilMttIIyTbIx I{OHTYpOB yCI4JICIIIIOI-I xpOnOCr[epnOlYl COTI{II' STil ll0pe-

Clpoiir{. B xllotrocq,ep}r(rro Cc'rrre clirraarra, nojtl'lAIxloMy, c (loprrriponalMeM Rolipyr i'll{'r'rIBHo}i

06Jlacttt nnfioIiIIIlcroii crnyt{T}-llLI'
'fr6r. 1. tt.ll.4,6tl6r.9 tlrilB'

) Alt l-'23.75

lInolltoS aliTllltltocTlt (Il.Iolit:yJa'llo Ix.lllol]3.;}^l('Hl1|o llf ll().lIIc !.I aJl. C,t.,tt l tt ;t tt ll. II.,
iji'I'ii'ti"";i;;,i'-:i. ,t. llis' n1'r'rircr;oit acrrrorlrrrs ooc'' 1975; 53' 116'

IIo MaTepuaflaM IIa6IIoACll[ii 3a 1907-19{C I].,. I'ISyqeIIa C]ltIsb T pEocTtroii TcMIel)i!'lyllLI

rrirAl,o[Jr]'rIctttt" r," ,u.r,,""fl1 "" 5 uocroulro-lo rllM0'1. tt"scpxttcii-t'p;rttnqul jlotttttncrtt (r;iuxttS'-
1,.,' ,,,,*.no,,r.r,o il3-3A trtn0a rtr C:rc4yrotqrrii .\cilb. HocrJrrlrllullollr .l(onl,offil[illl rrll\ R('JllIrIllH
';;:,'" 'lllii;fi''0'';1"+"0.0li' -Hii'ACri', *''' ri1'rrricl'r'o rr 30/o nrv'rrcr' aa 1-2 )(tttt Ao 1!r'srtrrt(rr^rrcrrrrtr

;h;i;,r1,i'il rri nuiHc Itrorlu!cclc'I IIoBI'IUclIHoc Irirr'IloH3JIyrlclIllc'
I nn rt]nnft[vron- orrrtr,',urrx Hx AIlcl(c uJ(llJIIl O',l CTanLtX rliIuBJtblx 06Iirc'Ioii. rr'r']'11'1 )lllc

IraI(uorI3JIYrIeHr{,raaAerrolouxuo;nlenulCBcpotllrlocThloP=0'95CBI{IICTCJIIICTII}Orolru3-Boiiirr(ruDHoc1llBllaJrbHciiIU0M.lIoJyucllalioltlicJrFlIuollHaEqlIIglylcrl^('J^-n't'o+0'07)
i,;ii,;ij';;"o'i;;ienv.reiilicrr r acrrn no:rrirrilroBcrrulr It nrouurocrtlo tl,roxnylrt lrr c.rcJt),r,rr(trii rrcrrb."-' T"rirr. 1, ri.irt. 3, 6tlOfi. l0 Ira3n'

v4t\ 523.76177

fIDOXO)trAClilte Mopriypilfl flO_Arlcliy -cOJ!IIUa I IIan,1C70 rotra ti ltolIeoaHtllI pa^rtorrr!"Ilrl('llll'l Ila

rrorrHc li rrJ&. I;rl)r,, un"ll'4.,'M"iacco:t Jl.I., Ccn(pllLl il A.1;.TTru. l{pl'lil'r{ott
,rcrpoona. oOc', ^1975, 53' 121'

g.v 1970 r. rra pT-22 I{AO AH CCCP rlpoBe[cllr,r ila6JllolleHufi_paAl',Iorsfiyqclll]rrr CorHIIa
rra norrc g JlJr ts rcqerrilc-ir,-oi6xucuit,iue nHypir;r flu Allcl(y colltua' B ne3yrbrare ttrr6ato;tctrttii

tr r(oonelrEuuoHnoro alrr,rlrii-rlrslnnHul use ipynnrr ]tcoallopotrHocrcir c xapafiTcplll,IM], na3MC-

^onrri ,rr 
.t ,, 6 tro 3-.a r,r oi 11-'; 

-[o 
LO" r,r nl,tidcrltr'rnttt Tertneprrypaiuu or 9420o tru 

' 
8 250" X '

fil'Ji,"Iirvrrdrr,fix ooiidi"i r*r uubxe Conrrr1a rontrescarlur'r.6oJrbrre rr xorloAucc, areM B aHrrIRIrlIx

ioliicrni]-iterrbu[e sHaq;Hurr pasr\ropoB rrcorrropolrrocreii 6rr.r3ftu rc xapaHrclHbrrt-!1]lt9p-9r

"nV""ii 
iphriV" lr H _Hau6orcc uadro lcrpeuaroulurrc,I llasMeplrI cJIcl\lcllroD-xoJIMoB otjluctu r)rr-

Hr4THoro rroJrrr, a uonbxr;;-- 6unlHe ii xapafiTcllHLllr paol\IcpaltcyneprpaHyn. BepoffTIIo, 'rro
n6nrR6RAEue ,rorrnerr"uurrir-ireogiropoguocreii- paguouelyueHr'Ig rra DorHe 8 Jtn, TecIIo cBfl3:uro c

ue'OUuOpOUnOCrBMrr Ma1HI{TSOIO IOJIfi, I{OTOpOS i'IDpaCT Cyqeg.tBellflyrc pOJIh B IIpOI{CX3I(,.CIMI4

paE,trOilSilyrleHuE- or -orfi;;Hnx uerixocrpynrypHr'Ix I(OHEeECaquii'

irir.r. 2. lIJl -I. 5, 6vbr. 0 ttars'

26t



y_[I{ 523.164.32

Ha6nroAerr,rr :ril'crx'rrr{rr corrrqa, rra lt}'6e 2r Aeliaoprr-. il,73 roAa Ha no..lHc l,z7 n.lo p o n-g;l ,,,ib.Jt .I1.. \nr,Bi, t,,.c'r_r..in'"n1,'"^ri"[,l"nr.'riiir."fti,"ni[*#';,]p;lirr. o.c., te,b,

B peey;rlrarc Hnoirl(]rlPJIui-I 3-a',r'ncrrnn colrrqa 24.xII 1973 r. Hil BOJTHe 1,37 r s l.aBalre 6hrraI,oryqerra crpyr(ryl)n JroHaJrbrroro r.rcrorrlrnHa o xop,rrre. n;,;;;p';;rro;;;^o'"" ii'nrpuuoan* or_ril)brrtrrr cocrirBJrrrJr 3"0 + 0,,-3. ooracrb uosslucsrroro rr,riyv6lrur bo"i"" 
"oo"urrr, 

BcnJrecr{oBorl{pbIBaJII'Icb oxllotsllcMeIIIIo. ll I'IcroqIrLrHc d;onororo r.r,rryucrrn oriaBaJlocb tso3rlo}r{rlLrilI BLrneJrrrrLfli)I(yr -I[CTI!.Ib, p;lJilenLr troropoir tIc nneBbtuanH 15,,. "
'l'atrr. l, rra. l, 5116r. 5 rragl.

y.qH 523.' 64.32

o l!'1ll'tlllltt Ilelioronlilx oco6eHttoctcii palrirrlrl lpyfirl rffiT0H. rla paArroul.lyqelne rrrl lro*rilx 6)?t,.Io 1r o n c tt ,r rr ,-i. ll.. IIrrr. lipu6rci;oii ,1""i,o,[,i;.'ouc., J UZ5, 53. lJ,J.
Bo3Hlll{rloBeH[e uoroql{IIHol} nIyMoBoIi 6ypu (m.6.) B Hopolle qarqc Boero colrlloBo}I{EagrOblcrpble rrBMeHeIIr,rFr rrJrol(aArr lrauObiiiuei,o"irir"a 1ry1ur11uofi *ougnrypaqun u gorocgepe.BbrcKaShIBaercE nllc!noJroil(ellrlc, q'r'o rontsJrellr{e rlcroqHltr{oB rr, 6. csflaauo Cuecraq,orrapnocrrroMfl'rllrroro rorofiir. finurlr{arotrIero B Bbrcorr}rc cnorr co.,ruequoii ;rffi;-o;p;.""-Ta6t.2, lrrfl. 1.610.r. 5 nirn.'

yIIr{ 523.164.4

H,.6,tloAellua llcrotllllllioa lio_cllltqeclioro paArron;ljryceHrill ila BoJIHe 3_.g-4rt. bl rlr I rr o B ts. A.,Snrqerrrio ll. It.. lirrcr,r rior," A. l-..'L(vrrrr.11 oa 11.8.. tot;ii"n"n tt.f.,TI ir y M o I A. ll. llrrn. 1{prtuerr,ii ,icrf,",t,ri,i. ,,;r.. f nZi, il,i,,t.'
Ha6.nlOnCrrrrn rrir B,)flHc :t.U .1r.11 trl,uBoArrtrcb U IBr j,nTC-cCHrr6pe lgTJ t. Ha 22_.rr 1rlr1461gng_cl(unc P'f-22 F(pnrrlcriuir ircrlrorprr:ruueimor"r oOcegua:r"Irin an CeCb. Ulic.'ru,rriiio,,uc,rb nrAflo_Merpir [prr Haoi]rotreHl{flx . ^cocratsJrtrqll - u, 5. K', trpff flocroffrrHoit Bl]eMerru r : I cen (uorocatrponycfiallE,r 'Iacrol'-100{l IIz11.1. Il:nrelicurt n;dorrrocrn nororroB z1 r.rcro.rrrrr{a }(ocMuirec*orof'rIliloH3ryqeIlra (ro;rrrpoo, raJril(TtrH l r. I(.).'l'aoJr. l, vnt. 4 , 6 116r. lri )t,1JB.

yAfi 523.84

PaAHo- u onrtrttectirre Hu6.rtoTletlur. letioropLrx lctrtilxltatollltrx alrea4, MolIcoclB t1 . f..rI ir r c---o H, li-E.. e o l, nr'r, rr Jr. X . r";; ni,i'"', " r' 'M.. i'il. ,,1,""" u. c., ,r v'r a'rlrr o n II. (D. ITsn. I{pr,rMcrrort ac'rpo(rr,ra.'o6c., 197i,58, lt().
Ilpnnogl'rcr l)c3YJrbrilrbl BblnoJrrleHrrLrx u 1965 r. Ha6rroaeilrit Bcrrlrxr{tsarorqr{x saeag UV

_Ccl, V371 Ori.- E(l Peg n GC--22dn j. Ft,r6rrortcurn-irallnurra,ty,rerrrrn flpoBUIltrrHcb lra tj4_r, patrtrG.rerr_ecHonc B IIapHce (Aacrl.,rrrrr:r) rra rracrorax I5it. 448 , ia-iu'iii,ii."o"fi;;;;;r" ,aorroAeHarrorilnH cAeflaHbI n Bymepa. 
^L{.1.r.rtrty 

r lpyufloii rcrlrurrorron-nro;,{r,r";li o;ii:[.iii'rir. Dhr,ro aape-IfrCTpUpOBaHO CeMb OnTtttleCtitr\ BCtrbtUlelt.,tplt ilJ (Ot0t,t,t\ COflI,OBOHIIilIUCb l)ilI[truBCIIIColtaMIr.PirtrHoBcflJrecHr 6ur.rrt tirper[crnfll,oBirrhI Turht{o ]r;t ,trcro,r,e tS3 flIzr1. qro cBtrlcrcJtbcrBye.fo roM, qro paAHoBcllrecltI'I rNIeIor lil)yroli cncl{Tp rrJrr{ qro oHtr rlolBJrflrorcfl ToJrbHo rrrl rrtr3nrrxtIacToTax.
TaOr. 2, lun. 1, 6y6n. 1 1 rraaH.

yllr{ 523.84

PaclIpeAereHlIo llcntJltteti tipflclrrJx riap.rlrriorrils 3r!c3A,o:rHepr.rIrlr otrT*reerio.u,JnJrueHuft.
*1,,, lo[.', 

o o n 0 q,. , B. tl .. J,r, , rir ;, ,, 1, r, r,. El ri]ii, "ii;;;;;;,,,;1",,;;;,;:ilir. 
,,,ic:. lcr'5;

^---.- 
ts--,1!auto{o}I{eHI{I'I 3l)lontfirlocrrr BcrLU[eqrro]:i ilrirrrBr{ocrtr coBonvrt{ocrr,r BBeaA 6rr.tsr{oitcBcrlrMocrll tlpollc/Ielr crilrilcl'ttqcclitil"{ anartlt dtoror'1nr!rr.rccrrrrx rraO,llroabiillrf scnhruori B rlJrefl-

4it1\ 1u OTluorle. O6traltyrHcua orl)ol{crcrrlritrr o6q,r,icr,, B pacnllcAercrrr{rr RCnbrucr{ tro aHcprufiomlrtlecroro rrBJrvarcHrrrr trJrlr [rrrl)orioro ar{itnr;]orra cncurnrocre'ii fi;;;ta;;a;;-;cnbrx}rBarolqnxBBeoI B cr{ofirellurrx I{ B oHpecrr{ocrfix Corrrua.Ta6r. 1, lrnl. 6, 6116r. 52 uasl.

y.4n 523.84

Sanucurrro^crr, nlcrltAy- BoBpacrotll Ir rlcnbrrrlerrHol'r anrucnocrr,ro.npaclrbrx r{apJrrrrtoBbrx BBe3A B or(De-crrrocrlrco.rrurra. IrIaxotscHan H.r4. ?ran. Hphrmcnoiilcrpooni.'6tiJ.,--i'ri?s, ri, ror.,-
r{ccreEoBzrllfieI{I4}Ie}tarllqecrtl4_x^IapanreptrcrtrH 646 }(pacH6lx ftapJr_rrfioBbrx BBSBA B oHpecr-Eocrn CorHqa fioHa3a,ilo, 'lro_ trtu6oreA axrugrrlre nepc]relrrrbre rutta UV Cet trBrfiroror qJreIIaMtr

MoJroAoIo HaccJrelrlrn a[cHa. ilIerlee Moquafl rcnHtueqnaa aHTuBr{ocrb uaOlrrclrieiiq rr y BBSBI,nprrsaEreH{aqrx t(.cral)oMy HacoJrelrtrIo trucrta. trI3Becrerr ral{Etc c:ryuat naolioueHufl Bctrr,I[eHy oobel{Ta, rrorof blfi Occcnoltno orHocrlrc,i I( I{accJlenr'rro riuo. Orionrerue-.r;d;-,, tsolrrrxrrBaro-IIIUX BBEST H III{CJ]Y (IIOPTIAJIL}II,IXD 3BE3! B ]II]C-CI{OTPC}IIIbIX IDYIIII:rX SBE|]IIHOIO IIITCETCHU'I CHII-,fiaercrr IIo Mepe yBeJruqelr]Iff BoSpacr:r lpylrtrll. I(pYtfirr[ cJlor]itxrrr, BCrIrIrrrHr{ caule rr:rOJllonalor&y MoJronhlx BBeBJ(, ro Meile crapeHrTtr agea! ucur,tirie.rr{an arrr,ulrrocrh c}rrr}r{aercE, Ho D Heltoro_pblx cJlyqaflx ora tIadlrotraercfl r.r y 3Bc3I(, Bo:tltacr lloTollbrx Il)cBocxolr,rr f .10r.ner.-Dror-pi_
ByJrbrar rreHfrer cJro)ItrIBIxcccfl faIIcc rllcl\craBretlr{0, cot.racrro I{oropolry tsctr6lttrr{u ua6nroii-IOTCff TOJIblto y i\IoJlu (htx l{Ro.r,t.

Ta6r. I, ufl,r. 1, 0Hor. ll ln3B.
yAr{ 523.841.374.4

-tDoroo.rexrpxvecriro Ha6.rrop,{r}nrr fill ccp ts lgTl-lg7z loAax. patrnoBcrafl .f. M. ?Isn.HL,hl^rcHoii c.t'l,o(l)ilI. urlc.. Ill7,,, t;i, lU\.

-_ Il3flarr]oru,I TrcjryrLr.frLr rlrrroancrirDn.rccn[x rra6rrolcr{uii E},I cep u 1g71-1g?2 rf. Ha-OITUJICHITfl BbTnoJUrr.rrTil n rlr1U11,,11yg /J r(il r0rccilore i,,iTl,I-200 li xa OzrO-.irriretrccrtOne Xpuitioirortacl po(rualtuecso ir orjcc jr uiuoTrrrri. Ha 6rrrltcri"s loriri,ji.,, r:
_ -- l.) cyu(cCTBl,c'r rr,,l|u,rrrur) iitillruTlrltbr 6lecnit rr ;rril[asorrc \ry,L0 

- 0]lr0b 3BeBAIroli Be-JIUq I{IIb];
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2) cyqecTByloT 6r,rcrpr,re lro.rre6alrr,r,I 6Iecl(a. yTosHeH IIcpI{oA uometreguli 6lecna, ort otiit-

,ur"o'p"nii* OgSOOtSg.'lllf Cep, ro-BsAIrMoMy, ,rBJrflercrr sBesAoii rgna B Cep, Ho rpc6yprcn
nalsrrei"rtt tue ria6rIoaeuI4, ILJrn noATDCpElEeHll',l crof o''' Ta6n. 1r, ulfl. /r, 6u6l. 7 lla3B.

v[H 523.841

Cnenrp qe$elrnn ( Gem.no6racTu II10580-.1^1020.[' IIIaHr4H I' I{ 
' lUep 6 aIt on A ll'

fri-n.-kiu,nrcriofi hcrpoqr'ra. ooc.. 197b, 53' 187'

IIpeAcraBreEbI cncl(rpocrtorlrlqecrrr{e HaOJIIoAeI{rrE uedlerlEbr ( Gcm n o6Jlxcrfl 2'1105tt0-

i1020 A. CrefirporpaMMr,r " Uir'ffip"i,^." AS-Alriiinot:-qdni,r sa 50" renec6orre H1'LIMSI{oi'i aorl)(}-

dusu.Jccr{Oi'i OocepBaropun c nor'.roulslo oAHOfiacH-aEHoro eoIJ. B ctrexrp-c-ueo^ell! l'r oro}HtrP0rB-

.ieEH ruxuu si I. c I. Fe I."M;i;Bii], fi--;Hc I.'JInHus rrorrroil{eHlr.s EteI 110830 r{e]Iflcr onolo
';#o,|J;#rt'"'r;'"'' il#"'li] he -ariuraudnrlrafl urLIpI4Ha B MancI{MyItIe 6recra L Gcrrr uc uDc-

BhrmaeT 700 alA.
Ta6t. 2, r{JrJr' 5, 6il6r' 17 rIaas.

v[r( 523.164.4

?*lo'5lf,l'f i1"i"X'"T"t:'i'.1 fi";T'#T',i"\"i:1ii'ff1:'?lii"''l 8,p''#l J:l rl'i''iT 'i,il'l.fA-#';;;i,;"8". r4, ur;"iil,",ii.iii.ri"op'lsl s.-usn. I(pbrMcHoii.acrpo()uB. ooc., 1l)75,

53, i96.
]Fra22-ltpaAuoTeJIccHoIIe}tpbl}lcHoiiacTl]oofiBucecHoiioocepDaTopurlAHCCCPrlpoBcuc.

Er,r Ha6rrofieHff" pr1rorr,r,y!b"rrin'r,i,innoir,ird O*"ra u Opuou na soiHax.3,9_.rtrt lt 13.5 rr,v'

ff;;'ffi;6l;;i,ntitnoriib"in'r:ii ,l,iipiiii,j"oiiocnlit npueusrrn c qyBclgyrerrblocrbro -0.5'T(
Ha BoIrHe 3,g mr v na[ffoMcrp c MasepoM c uyncrelrii.,sirocrr,ro -0,04'K tta euruu 1.35 rnt'
yrnoBoe paspelreHr{e pa4uot-euecHondcoctaBli.no 50" L\ 2',5 Ha BoJIIIax 3,9 r'r 13.5 }1rr coorRcr-

crBegEo."'""ii'oHvr.ro, pagr.rouso6paxrelrrrfi rrcroqHuros n olrere (M 1?) a opuotre 1U i? " M 43) Ha

uo"""5,6 .irr-n'iiner" pi-apeureurr. [Bc r{oMlrogerr1r,r. I{suepetrr,r [Jlorg6crrr rrorol{oB lIsJIyqclrtr'r,

Horopbre cocraor.rnr,r r:rnl M !7 zlo (t3?) *. nor:ora (1 e[. rlorofia : 10-26 cm /'Lz 'et'1) Ha ],':13,9 ,r't

r 400 + 40 e[. norona na I : 1,35 crr, a or M 42 coor:serctBeH,o 240 (l'33) *' uorora u 3?0:l

+ 40 otr. rol,or(a. Ha nonilcl 1,35 crr n Oplotre nrrtrelellIICTOqHI,IH M 43, nlotHocrb troroHa or l(o-
t-";;";-;#;;;;;a'a..-[ j""i.r noroHa. o-EctreHst lTrlorllocrl{ [oroHoB or ]IcrotlHfiHa DNCL 1040

B OpuoHe, r{oropbre cocrariiait1r-ilO I aO- er. [oror{a Ha A: 3,9 ttit tt l0 t 15 eA. rro'1'ol(a tla
nonsc 13.5 nrt.

Ta6fl: 1, nnn. L, 6u6tt. t5 Haas.

vlH 523.852.1

ornctrererrfle orHoctrrenbHoro o6ulur rerun H riucnopoAa D raSorlrlx ryrlaHuocrrlx. f[ J) o-
;'#;i'6-:'A-. uan.-Hpr,nncHofi acrpo$ue . o6c , 1975, 53' 202.

unenrrraercfi Mero-u. uflDetreJretIr,Il o6ratrtn Hl4cJropoEa no I]a6rlotraerlol]y HoJIuqecrRy Ho-

"oo 
ii'if il'diii.^ rj';;;fra";i;"i|;,b;;;;i' vE,6;;," nrrr 6npenercrriln orlrocurcrrbsoro o6urutt rc-

flna (Hc/ll) H utrcrol,o!.r tOlHl n" "iirr6rtogrreUrru oTllolllellilFl\l 31111gv314g11ocrefi 'ruttttfi'i'l'i,6'o-i.1" irr'lr :tr'1,\',"i-l,t'tinii)lr tsp,t t t (3727\/t (H1j). I (N, + N,)/l (Hg) coorrtcler-

BEHIIO.
Ta6r. 3, urr. 4, 6116l. 10 tlaan.

y,trH 522.61 )- 522.s82

Acrpo[leTpil,tecrirre cuoiicrRa llBoitrroto ,li0-eaurllntcrponolo -acT-polpooa Iipblllclioii acrpot{rtntt-
;";,'"j.i';i,'";;;;rop,r,. v " [,i;;";"H. c., t1 

" n rr tr'x Jl' 14' IIcu' ]tprrttir:oir acrnotlrttu' o6c '
19?5,53,209.

[41nr|itorctr ne3vflbralLIonl)c!.cJeHnff oclIoDHLlx xaPal{Tcpucrl{l( rt rcTnoMcrpntlccllHK ouu-
Oo', r,ilrlloirovionuioib nso6roro 40-.r, acrpo_npadr. ucfioflb3yciltoro llJrff.perYJIEnllblx ilo3uusoH-

itiix uabrUOU"euuii nralrrx rrJraHeT tr rronrer.- O,ru6rra ycTaIIoBHII qacoBoit OCtr TeJlec'.otra C.CTaB-

;""., - - 10,,_ llnoHulraroua,] CnOCO6HOCTb aCTnOrftrla npil CticnOJttUl{lr ? MEHy'I llil lrJ]aCfEH-

iiii'oirWo"iu'i;;;b;r*-ili", 6opuynoir y1 - l\tn11 + 2,1 ls ?'., rlore Hso6paxeHgfi nrocxoe
B nnoloJrax ]tpyra ]luallcrpdlr' 7-8'. Hoa6(l)lluueHr Hy6ffqecl(oii lucrol'cl4u
: .-'Ol?l #iillipZ"ae - -- 0.,'OiOlrpqor. IIn t(prro nJrtcrnHHu 30 \ 30 .r,2 lncroprllfl llocl Hlaer
g,,. OninqecruiiqerrTp c roqnocrr,iof 1 nur connalaer c teoMerpltqecl{uM IIeIlTporI rJracrulll(u'
vnaREeHue orecrla B Irel'lrlle [oJrtr ueauauurelsuo, Ho r{a npam Aocrl'rraer rloqrlr ccl{yHAbl tryltr
,1r"1:j;',iJ;""'6;;"*^" ,'-ii,'""lrvto"scrflq,,ny. Tocriocrr, onpbAcrgruR ;roopAl{Iral c ucrpolpirtlotr
3aBr{cur or DeJruqrlgr,T ,""r,oiori^, 

"pxoirri 
oorcma rr cro -lrecra na l,nacrunrte lr n 6naronplrar-

rrbrx crryqaflx rroo,e, 
"""?'il"'i'dffi;r; i;gi', -:- + 0,"5 a " s se6rarorp-ltllHblx Eo -E 6"'

IJ coorBcrcrBult c Hph'reI,rell IaJrrMalla o6lcntilsLt-acrporpada ffMCIor [ocraroHHo BL'lco]ioe

;r;"*#.' E;;;;nrpi oo.hori'o,i ,ri,;;;,fi"u#^ coocooioir" q nrupoxorry nolo acrporpa$ nsrn.-
;;d;;;*;-;b6"*frurirri-""crpyMelrroM [ns neueuri Sororpa$dvecroii cnyxdn sa6nroxenuit

MAJIbIX IIJIAIIET.
Ta6n. 3, wfi. 12, 6u6r' 18 nass.

V\I\ 1J22.21

rtcnorr,roBalttle cBoiicrB ncenAorl(RnnafleH'rlllnx ctrurel, nprl pacq€Tax acrpoHollllrrecKofi ontttliu'
ii-n " n o I'. M. 143s. HPLIMcIIofi rcrnod,rl3. oOc., l'J75. ir}, 22'l '

IlofiaSallo, qro' 3Hil.H clol'rcrsa ucxoflnoil ontuqecttoii cucrel\Ibl' MoH{Ilo Jrerr{o HaiiTu I(OIIC',t-

n'r.TUnHr,r. nreMerITII rr a6ennauutt rroBofi cilcrcxthr (taji rrarsrg;'eMofi trceBEoaftBaBarcltrHoI"l)'
l,iiiririr"ru"t ancxyrorurtlu croticrsort: orHoIUeHllc a6epl,autlii ucxolllol"r r rrceBloaHaHBarclrrllotl
CI4CTeDI paBHO OTpI4qaTeJIr,HOMy nOCTOfIHI{OMy tII'ICJ1y'
"-^- 

FriCillOtperr5l TpII Dl{l1tt nCennOertgueaJIeIITIILIX CuCTeI\I - 
6eCnOHe'IlrO TOI{HI'IC, C l{OHCqIItl}lL

,f OJ]I]IUIIAM}I I{ HOHIIEITI]IlqCCI{UC.
fansr npuueplr [pur{oHeHtrrl rIaI:iEeHHLIx-cDoiicrB Ha rl]lal(rIrl(e trPrr p19:!Jax crcreM I{3

rOnxlrX rl,rIre, Uplr paoierax Holrlrerrcaiopon a6eppaqnii, Ilpul{esfleMllx EJIfi IloHTpoJlfl BoIlIyrLIx

Hecd,cpuqeclttlx- 3ellHaJI ll trP.
14,fiJr. 2, 0uOil. 5 Ira3B.

2ti3
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