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OIIbIT IIPIIMEHEHI4fl TEJIEBI{SI{OHHOfl TEXHI,IHI{
AJIfl HAEJTTOIEITI{fl BBEsA

C. Aaa.rtoo, B. @. Attueuntoo, B, B. Ifumouoo,
B, B. Ilpowo$beaa) A. M, Cuneuon

,{ano xparnoc onrrcarrr{e reJreBrrarrorlroi.i ycrarrolxrr, rrpeAHaauaqeurtofi g.;rR rra6;rro.

leHurr acrpolrolrr.rqecfir'rx o6r,cHron. I4atararorc-s peByJrbrarll ee rIpeABapr4TeJILfloro I,ronbl-

TaHtrrr, [poBeAeu]roro n l(prrucxoii acrpo(ruanuecnori o6cepnaropLtu. floxaaarlo, rlro lrltrl
ipororpa{upoBaurrrr BBeBA c ArraMerpoM r.rao6parreuuri flopr]Ar{a 0,1. u,,u npI4MeHelIIIe leJIc-
rnguonnofi Texlrrrxrr Aaer Bnlr{rpbrlrr B or(cuoBr,rqrrr.r or{oJro 7t) paa rlo cpaBueErlro c t}oro-
rrJracrr{Hr{aMr,l IJP-3 tr{r{opg. (Dororpa{r'rr{, rroryqerrHbre c orpaua BI,IAeoRoHrporrbuoro

ycrpoiicrna, Nrox(rro SorouerplrpoBarr, c rorirrocrbro He rrrx(e ;f0:15. tlponegetr rar(lfie
onr,rt drororpa$r.rporarrur cuer(TpoB cna5rrx ancsg.

EXPERIMtr NTAI- APPLICATION O F TITI,EVISIO N TECI-I NIQ UE IrOR OBStr Ii-
VATIONS OF STARS, by E. ^1. Agapou, V, F, Anisitttou, V, B, Nihonou, V. V. Proho'

lyeua, S. M. Sinenok,- The TV device, used for observations of ast.ronotnical objects, is
describotl in brief. The rcsultsof preliminary tests of the device at the Crimean Astrophy-
sical Obscrvatory are given. It, is shorvn that irr Lhe photography of stars with a diarneter
of lho irnage of Ure order of 0.1 mrn thefe is a gain in exposure by a lactor of 70 as conrpa-
red to IIl'-3 Ilford plates. Photornetric cstirnaLes of photographs obtained from the scrcen

of the vitlco-control apparatus can bc lradc rvith a precision of not less tlran -f'0m15.
Expcrinrent,al phol.ographs of spoctra of [aint stars rveie ta]<en also.

3a uocne4ur{e roAbr B acrpouoMr{n BCe 6onee mupo(o rpuMeHnrorcir aJrcx-

rpoHHr,re MeToAl,r rloryqeHnfl IIB06pa[{eHr4fi: aJIeHrpoHHax soTorpa(lr,rr
t1-31, aJrefirpoHHo-orrr{rrecxr.re npeo6paaoBareJrr{ t4-61 r{ TeJreBriBI{oHHafl

rexHrr(a I7-10]. Ocnonsr,ru nperrlryu{ecrBoM arl{x MeroAoB nepeA o6r,r.ruofi

$ororpa{ueft snnsercn BHaqnreJrr,Ho 6onrrunir nBauToBbrr:i BbIxoA (roroxato-
AoB. 3ro upelrlryqecrBo rrarr6oJree cytrIecrBeHHo B Itpacuofi u 6nltxrut,fi
uH$panpacuoi.i o6lacrflx crlenrpa, rAe KBaIrroBLII,i BblxoA rforoerrtylr,cl'Ifi peB-

ItO uaAaeT.
Vne;rr.rseuue r(BaHToBoro Br,rxoAa nprreMrrI,IHa rIoBBoJItler 6onee a${exrr{BHo

L{CrIOJrbsOBarr, Cneronorl rroror{, co6llpaeurrfi TeJreonorroM or 3Be3A, cOHpalqa fl
BpeMrr eHorrosrrrlrrrr Ao AByx nopflAr{oB rro cpaBHeHrrro c +oronnacrr.ilrxofi [4].
Oto 4aer HeoqeurrMbre nperrNryrqecrBa B Tex cryqaflx, ItorAa Heo6xoAnMo

Ha6nroAarb 6r,rcrpouepeubrutre npoqeccbr, rralpr{Mep, B }IecraqL{onap}Iblx
3Be3Aax, nor[a Hrrfiar{rre Apyrrle MeToAbr r{e }roryT [aTr, Hy]r(Hoft unsopua
uI{I{,

E.



TeilesprsuoHrrl're MeroAr,I acrpoHoMIrqecHI4x ua6nrogeullft EeoAHoHparEo

rpr,rMeurJll{cr, aa py6exrou [8, 9] . B CCCP, s lraesoi'l acrponoMuqecHofi o6cep-

Baroprrrr AHa4eunr nayn CCCP, H. @. Itynpenlru yctremno trcrloJrbayer reJle-

BtrBlrolrnyro rexHLIKy Arr uayseuua Jlyrrr a llrrSpanpacuofi o6fiacrl{ ctrenTpa,

a rar{lr(e 4nn ua6;rroAelrl{fl atrr.rocsepuoft ry1:6ynenqur [101.

Cpanuuu reJleBl{Br{onrrrft uerog c ApyrLrMrI aJIeKTporrE},rMI{ MeroAaMIl uo-

ryqenrfl r.rao6paxterufi .

Itax ueaecruo, B rlepeAarcqeft reJleBu3l{onuofi rpy6ne, annxroqeftcr trpE-

eMHr{noM oueprlll{, oBeroBoe uao6paxreure upeo6paayeTcr B trocJleAoBareJlb-

Eocrb aJrexTpuqecfir,rx cr{ruaJroB, noropble Motyr 6urr, paa.lutlEr,rM o6paSoM

rpanc{oplrupoBaflLr ElreHTptrqecntrMl{ E(o MeToAaME. 3ro otHprrnaeT BoBMo}I(-

EOcTr{ AJIA HaHOtrJIeI{I,I.fi U SaIII{CLI CIIIEaJIOB, HetrOCpe[cTBeEEOTO I{SMepeHI4f

fpnocrrr B [ByqaeMoM O6GeHre, peIyJItrpoBaH]iIE B ItrI{poI(Ex trpeAeJlax HoET-

pacra, paBMepa u3o6paffieHufi, AIlcTopcflI'r, AotroJrHI{TeJIbgoro ycI4JIeHtrfl,

a ra1?fie AJI.rr BBeAeIIT{.a allepryproii Hoppenquu (uoanonrrcqeft troArlepfiIlBarr,

rpaEtrqr,r [eraJleft lrso6pa]fieEIln) u otcenauur Soua.
Snenrponuax {ororpaSII.fl IIMeeT 6ecCuopuoe trpeIIMyqecTBo B OTHoIueHUI{

oqef{r, BbrcoHoft paBpeltra}oqeft cloco6Eocrn (uopagna 100 utmpuroaf tr,n')

rr 1rpoloprIr4oHaJIbEOcrI{ troqepEeEtrf IIptrMenfleMoii n4epuoft SOrornacruuHu
cBeroBoMy trorolty. Oqeur, 6olrmuu uey,qo6ctuoM fiBJlsercf ueo6xognuocrs
pa6orarr, c paa6opurtM BbrcoftoBar(yyMubrM npla6opotu, tpe6yroquu r.ry6oxo-
r-o oxJra)r(AeIIflrr Etr{Ar(r{M BOSAyXOII trJII[ a30TOM.

S.nexrponno-orlrlrqecxoe npeo6paaoBaHlre Eer{sMeprlMo Irpoqe B orflome-

Er{rr flpr{Meugelror,i arr[aparypEr, qeM TeJIeBr.rBr{o}rEbre cl{creMbr, trMeer 6oJlee

Br,rconyrc qyBcrBurerruocrb, Eo ue rrMeeT roft ru6xocTtr, Horopofi o6,la4amr

rrOcJreArrr{e; Alrcropclrfi aJrenTpoHr{o-orITrrqeoHnx upeo6paaoBareJleft o6nsllo
HC peryirl{pyeMa, HeBosMo}I(HO yctpanenue Qloua Ir Ap.

tr4a cpanueur{fl paccnlarpr{BaeMDrx MeroAoB r\{oryr 6brrr, saMeqeur,I I{ o6racru
trx rrpr{r{erleHI{fl Il acrpoHoMI{I4. SleH'rpouuaa dlotorpaSux lpe4craBJIfler

ualrSonrmnfi ranrepec A[rr iloryrrer.rrrrl crIeHTpoB c LqeJTeBLIMI,I clrexTporpat[auu,

IAe IIOIIteT IIOJIEIOCTbIO I{CtrOJII'BOBaTbCTI IICKJII{)qI{TOJIf,EO BIiICOHafl paBpelnaIO-

rqan cuoco6uocrb aror'o MeroAa. Ona tanxre Becbl'la arfdlextllrua AJIfl troJly-
qenrrfl IIpfIMLIx I,IBo6pallteHufi u,naue'r II ApyrIIx rrpoTtl]fiefullx o6T,eHTOB

B yCJrOBr{flX OqeIIr Xopouux I,IBO6paffieHuir, uOryUaeMhIX Ea TeJIeCHoIIax CBeA-

Er4x pa3MepoB.

Mero4 eJIeHr poHIIo-olrIIqecfi oIo n pco6 paa gBaull.fl BecbMa e{$eHtllaer 4l n

pa6orbr c 6ecrqerenbl&Ill Cle1rporpa{auu Ha 6orr1ml4x reJlecg6trax, rAe paB-

pemarcqafr ctroco6uocrr, orrpeAeJrferc.E rre croJIE,Ito aJlenTpoHno-olr[rrecltuM

upeo6paaonareJleM, CI(oJIbIto Typ6yletrrgblMr AucKaMtr 3BeBA. flo atnu E(e Co-

O6paxrennnn paccMaTpunaeusri.i MeToA BeCLMa IIpuIoAeE fr AIItt IIsyqeHIIfI c

yBRorroJrocur,rMrr r{ETepdrepenquorubrMlr 0r{Jr.6TpaMI{ BIreraJIar(TtrqecHIrx I{ ra-

Jragrrrqecxtrx TyMalruocreft Ha 6olrmzx TeJIecRoIIax. Ou oco6esuo xopoltr AJIfl

pa3BeAbrBareJrbr.rbrx pa6cr tro [or{cxy o6r,eKToB, I{HTepeoubrx AJr.tI AeraJrbrioro
[ccJreAoBatrr{fl MeToAaMId CIIeHTpocHoIII{lr. Snextpoxuo-otrTl{qec(ue rrpeo6pa-

BoBareJrrr orpaBAaJII{ ce6n a uplr {ororpa+[poBaguu 6r,rctpognumyqlfficfl

rtcKyccTBeIIHLrx He6eorrrx reJI Ha SolrLmr,rx paccroflHl{rlx or 3eMilIt (Mapc-l).

B oruoueuuu 06.rracreit flcrroJrbBoBa]rufl reJrsBIrBr{onl{brii r{eroA I{Meer MEoro



o6qero c MeroAolr( eJrenrpor{Eo-orrrr{qecnoro upeo6paaoBarrrl.fr. Ho gnx nep-
Boro, HecoMHeHHo, naiigyrcn r( cBotr crequcpuuecr(Ee BaAaqrr, Tpe6yrcrque BEr-

flBJreur,rfl oco6o cra6brx notrTpacroB r4 ycrpauerr{fl s${exra r[oua.
Onut upuueHellrl.fl reJreBfiBr{ousoft rexiruxr.{ AJrfl na6nro4enufl BBeBA u rax

crIeHTpoB, a ran)fie [rrl troilysenrdff crrerTpoB rrJraner 6r,ur upore4err coBn,recrno

Itprrucroi,il acrpor[naruecnofi lr fnanuor,l acrpouoMuqecHofi o6cepnaropunulr
AH CCCP B aBrycre -- oxr.n6pe 1962 r.

B uactonuleii cratr,e I{BJIararorcfl peayJrbrarbr rrepBbrx orrbrroB no na6nro4e-
Irl[ro BBoBA. Pa6ora [o crefiTpa]r rrJrarrer, Br,rrroJllrour{afl rroA pvKoBoACTBoM

A. A. HannunHa (lnanHarr acrpoHoMr{qecxa-fl o6cepnaropnx) 6y4er ouy6nn-
fioRaEa oTAeJIr,HO,

flepexonx K paccMorperrlro pesyJrbraroB Hamr,rx na6nro4enr,rii, ocranonrau-
c.fl BHpaTqe r{a HeHoTopr,rx csoftcrsax TeJIeBr{3r{oHrlbrx cr4cTeM.

tI yrc,rulrrenbHocr L TeJreBr{Brrorru or-r clrc.rc nrr,r

uynctrurenbuocrb reJreBr4Brronsoll cr,rcteMbr orrpeAeJrrrerc.rr rryBcrBr{TeJrb-
Irocrbro rlepeAaroqeft rpy6xn. B uac:ro.nqee BpeMrr uau6onee vyncrnnrelr,Rofr
rlepeAaroqeft rpy6xoii rrBJrflercrr cyflepoprr.rnon, r.ruelorluii, I(an r{BBecrr{o,
SBef{o aJIeI{TpoIrHOrO [epeHoca, Mr{meHr, r(aH }IaHorI]4TeJrb SJIeHTpuqecHux 3a-
pfrAoB I( BTopuqHo-9JreKrpoErroe ycr{Jrerrr,re.

Heroropoe rrpeAcraBJrenr{e o qyBCTBlrTerr,Hocrr{ cynepoprunorra Aaer
pacCMoTpeIII4e BLIpaffieI{I4f , oIIpeAeJIfIIoIqeIo oTHomeHIIo cI4rIIaJIa I( myNly Ea

BbrxoAe rpy6ru [11]:
r-

,1,:1/ #, (1)

.dorAe t": Vfi; Q - Beflr{qr.rua Bap.rrAa Ha r\{rrrueutrl Tr - AJrr4TeJrr,Hocrb

reJreBrrBrroErroro Ha4pa; ftL - xoa$Suqrer{r MoAyJrrrqr.r[ crlr4rbrBaroqero ryqa;
Af - uoroca [poflycxaur{fl BrrAeonanaJra; e - BaprrA arenrpoua.

flpn naueueutru Tua M paa r{ BpeMer{u Har(otrJreHrrfl n P paa B crdcreMe
C IIOCTOTIHIILIM suCJIOlvI cTpOH paBJIOE{eIII{.fI BLIpa}I{eEI4e AJLII TOIta clIIHaJIa IIpII-
Mer crreAyrorqufi nlrg:

:t PdQ
Lc : fuaT; '

a orEortrerue curuaJra n tuyMy otrpeAeJrrrrca {opuynoft

v-1/# #-:r#

(2)

(3)

Br,rpanteur.ra (1 ,2) cupaneAJrrrBbl B cJryqao, norAa Berr,rquHa rrar{orrJreHrroro
BapflAa Q ua uuroeHr{ .flBJrflercs nlrnei,iuoi;i cfyurtquefl ocnerqeu]roorrr Ha
r[oroxaro4e. 3ro upoucxoAr{r Bo BpeMfl troJruoro orSopa Broprlqubrx aJrer(rpo-
uos cetnofi Mr{meul{ r{ coorBercrnyer pa6ore rpy6nlr [pr,r Hui]nrrx ooBerqer{-
EOCTflX, OTUOMEUNE CIIT}IAJIA H ItrYMY trPI,I STOM SABI,ICI,IT TOJIrI{O OT BPEMEHI,I

HAHOI1JIEHI{fl.

Maxclrlranruoe a{{oHrr{Brroe Bper{fl r{ano[JreHr4.rr AJrfl peaJrbnoit rpy6xu
orpaHuqr,rBaercfl pacreHarrr4eM sap,rrAoB r{a Mr4rxe}rr4 rr3-Ba ec xoneuuofi upo-
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(Dur'. 1. 3arltctruocrr, BeJtIItlurlbl
ror{a cl{fEarla ic cyflepopTrlr(oEa
iIlI-17 or qr{cJra crpor{ paaJro-

Eterrurr n pac'tpe z

BdAr,rMoCTr,I, a ral(E(e $nynryaqlrfiMl{ Tolta Tepil{oaMlIcCI{II q)oToriarol(a npll
rroporoBr,rx ocBelUeHllocrtlx. CoBpeMeHHbIit cy[epoprl{I(oH xopoIuo pa60raeT

Co Bper{eHeM Har{oIJreHtrfl Ao AecflTr,Ix AOJIeii celtyHAbr. Sateu IIoTeHIII'{aJrr,HLIfi

peJrbe+ or t{eJrnr.rx AeraJrer-r r,ra06pa}r(eul{fl Ha MI,IIIeHI rrI{BeJIupyerc.a 3a crler

pacrenarlllfl 3ap.flAoB, yNIeHbIxafl qeTRocTL UB06paE{eHI'{fl.

E{clenrlrnuocrb r{axorrJreHr{fl cynepoprlnxoHa JI14-206 oupe4elnJlacrr rra

ra6oparopHorl yctanonre 1to cBerJIoii roqre ,n;I{aIIerpoM 0,1 rux Ha (boro(aroAe'

,I{rnre.ntnocrrr Bper[eHr{ Har{orrJrenr{fi trpI,I aroM peryJrl{poBaJracb lIsMeHeHr{eM

ir,l
II a pailreT poB LIMIyJI ];CI{EIX CI{IIIaJI OB, OTII I{ pa rc-

rrllrx rp) 6Hy uo NroAyJlflropy. tr4lruynsclr 3a-

cBeTr(rI naApa 6r,rnI'I Cr',rnxpoHI',I3OBaHbI C qacroTa-

r\r1r crpor{ Ir fia.ApoB TaHIIM O6paaOn'r, sro6lJ Ho-

J]UIICCTBO CTpOK B I{aApe I{ CHOpOCTI' Cq[TbIBaHutI

ocrirrlaJrllcb IIocroflI{I{bII\IIL oltasanocl, qTo'

.,'Bc,rrLIqI{Barr BpeMfl HaHorrJleflI4fl , MO)I(HO CHII-

:)1rrrr rropofoBylo ocBeIqeEHocTt, go 10 paa.

B [poqecce cqrrrbrBalll{fl uso6pax{enua c

Mt{IleHr{ Tpy6KrI 3JreI(TpOHHLIii nyu, I'IMeIO[trlIfi

HOHeqHr,rft AI,IaMeTp' qacTr4qHo cHr'IMaeT sap.fIA

I{ c coceArreii cTpoIt[, TeM CaMLIM yMeIIbIr]afI

BeJrrrrrrll{y crrrl{aJra. 3ro gsnenne peSHo Bhrpa-

,r{euo B cr,rcreMax c [arr6oJree Bbrcoxori qerltocrblo (600-1000 nnnufi)

c ylrenr,ruerrueM qlrcJra crpoK paSJro)fler1r{f STor a${eHr (IIpeABapI{reJIrrHoIoD

cqI,ITr,ItsaHrr.s 6y4er yueubllrarr,cfl' a cI'IrHaJr Ha BLIXOAe Tpy6Hu B03pacTaTb'

tITO XOPOIIIO ],IJIJIIOCTPIIPYETC'I KPIIBOI-I UsMEEEHI'If TOHA CIITHAJIA CYilEPOPTI{-

xoua JI14-17 s aasrcnlrocrrl or rIuCrIa orpol{ paaJlo}r{eglrtr B pacTpe ({ur' t)'
Jla6oparopr.rbre r,rccJreAoBaHr{fi froHasaJrlr TanEte, qTo MO}IIHO yBeilIlqrlTb

TIYBCTts}ITEJIbHOCTI, OYilEPOPTI{ITOHA, IIOAABA.fl NOJIO?fiI'ITEJIbHbIE EilEIITPtrqECfiIlIE

rrMnyJlr,cbl Ha ceT6y tvII4meI{I{ BO Bpe[Ifl CqI{TbIBaHI{fl IIOTeEIII{aJIrIIOro peJIEe{a

aJIer(TpoIrHLIMJIyrIoM.(Dr'rar'rsecKuer{sJreltrpuqecHlrelpoqeccbr'Irpor{cxoAtl-
q,Iloill]I{aTo[{HaoeTHeI{IIJIeHI(eMuIIIeHu,ItpIIBoAETI(peBltoMyyBeIIlIqeHI{to
KoorIl(lur1ueHra M6AyJIflIII{II cqIIrbIBaIoIq2l6 ltyqlta II Bos pacTaHI{Io IISJIeBHoro

crrHaJla Ha Br,IxoAe rpy6xu o 10-15 pae.

XapanrepucTr,rKa rrepe[aqrr ftorrTpacTa TeJreBrrSr{oHHOfi CIICTeMoii

Itourpaor Ha BLIxoAe TeJIeBIIsLIoHuOli Cnctel,rn (unlr ee EJIeMeETa) k, Oupe-

AeJrrreTcfl IraqaJIrrrrL,IM nol{TpacToM /c, u anauolureM He(oTopoii BeilusuHbr, Ha-

ar,tnacuor? rtoaQrlurlueIiToNl flepe[arlll ItollrpacTa. ptn sennqurru cBflsaubl

c.reAyrorqrrM coorHortreHr{eu [12-l *:

k2:yk1 1J!=!4a 'r(t-l)(t -2) bs

- 

tbl (5)
,ll

* Coo.ruoueuue (4) cnpaneAJrrrBo AJrrr ouaqeulrfi /rl, onpeAeflrr-eyEx B coorBercrBl{fi c
per(oMerrAaqr{firvr[ Ito[ifirera1 rro l'exuItqecnofi repultuoJrorlrrl AH CCCP xax

,- Boa - BQ
h :'-2!=r-- , (4)

r,qe Bnu , BO .- coorBercrBerrEo Epnocrll llepeAaBaeMoro o6r,e(ra ll ([oua.
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Benuqnna noerf{lrqr,reura rrepeAa{rr rio}rrpacra scer,l c].rcrelroit y, uorxer 6rrrr
trouyrlsso [epeMHo]fieulreu noar[rlr,rq].reHToB y ee or[eJrr,r.rrrlx SJreNreHTOB

T2:TtTzTt...fn. (6)

Ec.'ru y, ) 1, ro fiorrrpacr Bocrrpor,raBoAlrMoro r.rao6pantour,r.fl froBr{rrraer-
cfl rIo cpaBHeEIlIo c opI{rI'{HarIoM. llpuulruaa noerf{lrqlleHr rrel]eAa.Ir,r nor{T-
pacra cyllepoprl,IKoHoM yr : 0,8 -j- 0,9, Hr.rHecr(onoM \z:2 __ 3 u uerr,rneii-
HbrM ycr.rJri.rrereM ys:3, noJryqr.rlr no {opuyle (6) o6u4,rft xoarf{rnquc}rr re-
peAarirl noHTpacra reJreBrlSr{Ounor,'i Cncrcuoi\ y, =z 5. ,(ra re6ecnoro o6r,ertra,
ua6;rro4aelroro rla droue, Dr{Br,rBaJre}rrnolr roii ffie apltocrrr, B€.rIir{}tH& k, : 1

m ff_l

4
(Dur. 2. E"rot-cxelra ycraHoBnr,r AJrrr olpeAeJrcrurn rroar[r[u-

{I{err ra rep eA a'[rr 
" xI;nox: 

*r, .,r,##li"ffif, 
" 
or{, r. a }nr a-ri o p p c ri -

(cor.nacno (5)). Toraa nrrxo4uofi Horrrpacr ncefi cr.rcroubr, uo[cqrrranuuiino
Sopruyne (4), 4ocrr.rraer Becbr{a 6orrmofi BeJrnqr{Hr,r _ hr:29.

o4uano [prr pe[eHrrr{ trpa*Tr{qec*r.{x aaAaq, cBflaa,H'rx c ua6nroAeHlreu
MaJrono'Tpacr,r,rx o6rexros [pr.r [oporoBbrx ocBe,,treHHOCT'x, pe,oanqyrc
poJrr, rrrparcr co6craeurrEre ruyMr,r cytrepoprr.rHoEa u BxoArrbrx r{ereii BUAeO_
YCI{JII{TEJIfl. ONIr B IIEPBYIO OSEPEAI, O,,PEAEJIAIOT MLIIIIIMAJI'HOE BHAqEH,IE
BOCIIPOII3BOAI{MOTO HOHTPACTA I{ CTEIIEHb EIO IISMEHEHI{fI TEJIEBI,I3I{OUUOft CI{CTE.
rr'rofi. ,(ra Br,rrrc,efirr-fl DToro Bolpoca 6run [poBeAerrbr n ra6oparopurrx
ycJIOBr{flx r{,MepeHr4.fr ,,epeAarlu rto]rrpacra HaH BCe]-r cr,rcrelroii B UeJr0M,
TaR r{ eo oTAeJrbfbIMI{ AJTeMeIITaMII.

onpe4ereuue xapa*reprrcrr,r* nepeAaqu r(o,rpacra rrpor4,BoArrJroc' rrprl
troMotr{rr ycra'oBnrr, 6non-cxeua Horopoir npHBeAeHa na srar. 2. tr{ao6parxe_
HI4e CtreqrraJrbrrBrx rnrprrxoBbrx ur.rp 7 c H'HrpacroM 0,g, 1,5 u 10 upoenru-
poBaJrocb o6renruaou 2 na soroxaro4 rpy6xu J. Drenrpruecnr.rii currraJrc BbIxoAa rpy6(u ycr{Jrr{BaJrcfl yclrJrr{TeJrflMv 4, s 

" nrn"itrrorMr{ aMtrJrrrryA-
I{bIMI{ XAPARTEPI4CTI{HAMI,I, YCI,IJII{TEJIEM C UEIIrrrEftUOfi AMIJII,ITYAIIOft XAPAX-
tepucrunoft (xoutpacroponr 9) u r{sMeprrJrcfl ocqlurrorpasou sr,rAenenuofr
crpo*r{ (8). npu r{sMepe'rr.frx r-xapaKrep,rcrrr* cy,,epoprr.r*oHa rr upr.euuoft
tpy6xr'r r{onrpacrop Br,rrrJrrcqarcr nflrosoM 70. r(onrpacr ,,ao6pal,reHr.rfl olpe-
AeJrflJrcE rrB BbrpaH{errrrfl

tl--tlhr- "U, , Q)

r'4e [/u - BeJrr{qrrHa cr4l.}raJra Ea ocrlr{JrJrorpa{e or 6enoro ypotsErr Ao qepIIofo,
coorBercrByloqafi MaKcI{MaJIbEoMy A,IatraaoEy flpnocrr{; u"-nernvrna
r{sMep.rreMoro currrarra (or <ceporoD ypoBEfl AO qepEoro). [tauecrno uao6paxe_

't 2
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Hfffl, trOJryqaeMorg O B6IXOAHOIO yCLIJIIITSJIT 5, HOurpOJItrpOBaJlOCb Ha AI(paHe

Hr.r11eg11orra 6. AHanuS BaBLICI{}IoCTeti, trOJIyqeHHbIX B peByJILTaTe I{SMepeEI{ft,

rror(a3aJr, qTo Bo BceM Ar{a[aBoIIe pa6oqr{x ooBeqeHHOCTeft BeJIIIqI{Ea BLIXOA-

vI
2

HOIO Itol{rpacra Arlrl cyilepopTl{r(oEa JIW-

206 na 15-20% uerlr,me ucxoAHoro (Y :
: 0,8 -- 0,9) *.

Peatr,ntrir ItoHrpacr us06pax(eHufl Ea

eHpaHe KrIEecr(oua' trolIIrMO r(Or{cTpynqrlrl

trocJleAlle ro, SaBII0I{T oT I{eJIOIO pfAa

upl,IsuH. ]t llx ql'lcfly orlrocflrcf pacce'E-

EUe cBeTa oT I',lB06paffieHl4tr cBeTJrof o

, o5'bexTa, o6ycrroBreuuoe IloJrHhIM BHy-
:\'"rpeuRunr o'rpax(eHr'leM B crer(Jle; r{pu-

Br{3Ea AHa ItoJl6br' rroSBOJIflIOU,afl CBery'

paccerrErloMy B TOqHe rIaAeHIIfl Jryqa' AOCTU-

rarr, Apyurx roqelt AIla; oTpa)fieHl{e or

BHyr peHrIIlX crel{oH H OJI 6 br ; pacce'Errtre 3 JIeIt -

rpoHoB c fipaeB Ar{a{parMbl trpo}fienropa E

r. A. yBefllrqeul{e nonrpacra lr3o6pa?fieulls

0ffi

fa er(paEe Hr{rrecrroua Aocrr(raercrr trprrMeHe}tr1e}I flJrocHoro AHa Hofl6}',r' efo

aJrroMr4EUpoBar{r{eM, trpr{MeEerlr{eM oco6oro H0I'ITpacTHOIO CreI(JIa I',I ptIAoM

Apyrlrx TexsoJI orusecKr/Ix ouepaqlrft '
Ha Srr. 3 tronaBaEr,r ycpeAEeErltle aKCtrepI{MeIITaJIbHhIe KpI{BbIe IIsMe-

EeEI,Ifi xoadlsuquenta trepeAaqu Holrrpaclta AJI'fl ycoBepmeEcrBoBaHlrr{x

tpy6oH tg JIx 12E. s saBI{cIlMocTu oT Be[I,1qI,1HI,I cMeq,eHllf Ha I{x MoAy-

,"ropa. Kpunue rrMeror pesno ur'rparxeulruft Maficr{MyM' trprr r(oropoM

Berr.rsuHa y Aoorrrraer enasenuft 2-2'5 II oHJI6IIO trBlrlellfleTc.g B BaBII-

CI{]![OCTII OT aMIIJII{ryAbI BI{AeOCIIII{aJIa IL X2

E*, A

Orrr. 3, F(plrolre uaueuenrrt noar|-

{lrqueura fiepeAaqrl Iiorlrpacra I{Ir-
EecEorlorl B SaBI{CIITIOCTII OT rrarrpE-
E(errr{fi cl.renlelrl'Ifi IIa rIoAyJ]tITOpe
.8, or rounr 3arII'IpaEI'{rr rpy6rilr 4rrn
pa3nuufiux eltsellflJlfipoB tilrHecFio-

rIoB tB '1 li l2D

troJrorfieIrr{fl pa6oueit Tosltu }ra oBero-

nofi xaPaHrePI'IcrrrHe.
Pa6o.r[e xapaxrepr{crl'Inrl I{orlrpacropa

6r,rnu uoryuerrtr trpE troMoEI{ tofi me ycra-

EoBItrr (c*r. {ur.2). 9ro6tr r{cr(JrroqrrrL

BJIr{flHI{e [e[ocToflIrcTBa Y HltHecKorra' pa3-

Max BI{AeocrrrEaJIa Ha BXOAe tpy6rtlt troAAep-

}fi I{BAJI Cfi II OCT O'IIIHEITTI. E T O BEJII'{qI'1EA 1I3TIE-

pflJracb ocl{r{JrJlorpa{olr nmpeleuuoit crpo-

xlr. flo;romeuue pa6oueft roqnlr Ea MoAyJrs-

quonuofi xa paHrepl{cruxe tpy6nu Itour poJrr{-

poBaJrocb rlo flpHoCTIr CBeqeHl{,I Er(paHa

t[oroyrrruolxrrreneM 7.

Itax nlr4uo r{B r(pr{Bblx Sur. 4, nprr Ao-

craroqno 6onsrulrx pa6ouux ocBelqeurrocrtrx

B BeAelrr{e r( oET pacr o pa yBeilr'rquBail o Bbrx oA-

Our. 4. SauucfiMocrtt BlrxoAuol'o
IioErpacra A2 or pa6oqeii ocleqen-
uoctu ([oronaroAa cyflepoprrlltoEa
JII,{-206 6ea nourpactopa (nynxrup-
nlre ruuuu) l,r c Bliilrorreuu],rr[ IioE-
llaclopor\r (cntouur,te nrtulrtl) 4,tn
AB.yx aHaucHlrii Bxol(Ho|o KoIl-

rPacra ft1

4

3

t

l

x,'1,5

Kl

ru-+

4?-'-

t0
E,trx

* flpn flepeAarle
paapelrreEtlrr tPY6nu,
s{Qerira.

6onee uernrx geTatrert rtao6patnenur' coorBercrByloilI[x [peAeJIy
-oiiiol"olt r{orrrlracr yltlentiurrrcn I{3-3a rIailI'Itrrl'r afleprypnolo
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Hofi Hourpacr trpI{6JIrrBI{TeJIbHo B 2 paga. Vuenruenuo ocBerq,eHrrocrr{ trprr-
BOAUJIO IT SHAqIITEJIbHOMY YMEIIbMEHIIIO OTIIOINEHI,Ifl CI{IHAJIA IT I]IYMY (UA-AA
yMeHLItreHI4fl troJIeBI{oro cI,IrI{aJIa, reEepr{pyeMoro rpy6xoft, nplr rocroflHcrBe
myMoB czcreun) v coorBercrByroqeMy
traAer{uro kz. flp, ocBetr{euHocrax
E < 8.70-a ,rn nr,rxo4uoi.i Holrrpacr 6urn
MeEbrrre, qeM ItoHTpacT opr4lllHaJra,

Xapanreplrcrr{na nepeAarrr,r rroHrpacra
TeJreBr{Br.{o}rnoii cucreuoiil n qenou rrccJleAo-
BaJIacb na roit flre ycrarroBne (cu. Slrr. 2).
Ha6nrc4a,rocr cBerJroe firrrHo Ha cBerJro]vr

Soue; 4r,rartlerp ero r.rao6pamenua r{a rloro-
HaroAe cylepoprr.rxorra paBrr.flJrcfl 0,2.ntn.
.flpxocrr cBerJroro Hpymr{a lr $oua uo46u-
paJrrrcb rar, qro6br nxo4uoii Hourpacr coor-
BercrBoBaJI kr:7. Brrxo4uor? r{oHrpacr rrprr
eToM r.r3rvrepflJrcfl $oroareHrpoHrrbrM yMrlo-
,I(rrTeJreh{ }ra 3r(paHe l{n}recHona B paBrl{qHbrx
troJroxreHr,rflx pa6ouefi roqnu rpy6Hu. Itplr-
BbIe, Aaroqr{e BaBrrcr.rMocTl BeJII{qrrHbI uepe-
Aaqu rroETpacTa oT BeIUSr.rHbr IlBMerreHI{.fi
ocBeqeHEocrr{ rra dioroxaro4e nplr paBrr.rq-
IIbIX CMeq,eHr.rfl x rra MoAyJrfl Tope Hr,rHecr{oua,
trpuBeAelrbr ua Sur. 5. Paccuorpeuue Brr.rx
ItpuBr,rx [oxaabrBaer, qro Br,rxoguoft xonr-
pacr Mo)fier 6mrr, ynenrqerr reJreBr.reuosuoit
clrcreuofi Bo Mrroro paa rro cpaBHerrrrrc c r{c-
xoAlrr,rM. flo uepe npu6nlrxeurrfl n rroporo-
BbrM ocBetrlerrrlocrflM cynepoprr4nolra trpupocT nor{Tpacra yr,reH6Itraercfl.
Taxlru o6pasom, nsrxo4nofi Horrrpacr Molr{er peryJrrrpoBarbcfl B rnltpofitrx
rrpeAeJrax B saBr4clrMocrr{ or nnr6opa pa6ouefi rosHu fra xapaHrepr{crrrHe
Itr.ruecnotra lt pex{r4Ma pa6orrr reJreBuartoHuoro r{auaJra.

Enon-cxenra r,r [apalrerpbr-'reJreBrratrounofi ycrarroBnu

Enon-cxelra reJreBr.rBr{ouuoi,i ycrauoBntrr, Ha xoropoft rrpoBoAr{Jrrrcr, ua6nro-
leHr{.!{, rpr.rBeAeHa r-ra $ur. 6. (DoromaroA nepeAaroqeft rpy6Hn -7 nouerqarca
n $oxyce reJrecxona. C nrrxo4a trepeAaroq,efi rpy6xu Erefirpuqecxr,rit crarsa.rr
rlepe3 npeABapnrelr,ur,rii 2, upomexyroqnr,rfi .3 lr orouesnr,rii 4 ur4eoycr,rJrrrreJra
trocrynaJr Ha r{aroA upneunofi rpy6Hu 5. flour.ruo ycrrJreHrlrrr cr{rgaJra B trpo-
Melr{yrorlHoM ycl{Jrlll'eJre rrporrBBoArrJrocr, orpaHtrqeur.re nepxnefi qacrorbr tro-
JIOCr,r trpotrycnaHlr.fl 3a, a raxxre aleprypnas 36 r{ raMMa-HoppeHr{r{fr 3e aw-
[eoculHaJIa,

cuuxpour.raaqrrfl paaBeprorr re,eparopoB crpoqnoro r,r naApoBoro orI{JIo-
IreEr{.n rysa trepeAarorqefi 7 u npneunofr, 11 rpy1oH ocyqecrBJrsJrocb cr{}rxpo-
reHeparopou 9. Cuequa;rr,HbrMr{ yctpoficrnaurn B u 10, tauxte yilpaBJrfler[rJMr.{
cr'lHxp0reHeparopol\{, nnrpa6arr,ruallrcr, tac.frque crpoqHbre I{ HaApOBbre r{M-

r,

.J
fi3

forn

tllur. 5. Xapanreplrcrr.rnr'.uepe4aun
r{oHrpacra reJrelrrBr{onrroii Icncrerrtofi
c--_cyfiepoprr.rxouaMlr JI14_206 h)ln-zfi n aanlrcr,nrocrrl ol BcJllrql{ngt
ocBerqeEEocTr{ B n po-n3BOJrbEBrx eIR-urqax (.Eo",r) Ha SororraroAe npn
pa3I r{'lH,rx j cilteqeHIrflx tra MoAVJrrr-

Tope J(r4nectiona; /r1 : { '
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tryJIr,CbI, trOAaBaeMl,Ie Ha Cytrepoprl{}tog LI HIIIISSH6II BO BpeMfl o6parUorO XOga

pasBeprKtr.

BrrcoHonO,nlrHblfi [CroqHLIH 12 ttatp1lxreHllell t5 n6 l-vrall aHoA ItI'IHecItoIIa'

Paa[,ereurle BlrconoBoJlr,T[loro r'Icroqul'rna u crposuoft paaBeprnl{ 6LrJIo Bbr-

sBarro Heo6xoAuMogrblo CTa6I,IJII{BaIUIII BbIcoHoIo HatrpflHeIIIIfl upr,r pa6ore

C 1tBMetrfrorql{Ml{Cfl CraHAapraMI,I pa3Jlo)fiegl{fl. B 6norte 6 nrrpa6arrtBaJlllcb

EMlryJrbcr,r AJIfl CoSAaI{I{fl peml{Ma }IaKOtrJIeHI{fI IIJIII I{MtryJILCEOTO [I{raIIIlfl

cytrepoprlrHoHa r{ trpr{eMlroil rpy6H}I trpu troltaApoBofi cr'eMHe c ee 3l{paHa'

Bca auuapaTypa urrraJracr, or cerfi 220 0,50 eq [pll noMotr{ll cra1vrfiIffi-

poBaHr{r,rx Bbrnp.flMrlreJrerl, He rloHasaIrHtrx Ha 6iloR-CXeMe' cyuepoptr'rnou

BMecTe c soHycllpyrcqeft rr orr(Jror.rflrou,eri cr{creMarlI'I, upeABapl{reJIr,HLIfi

(Dur. 6. E,lott-cxerra reJreBllSIlorgoii citcrelrr,r

yct{Jlr{TeJrb Br{Aeo0!rrHaJIa rI yCIrJIr{TeJrL racfIIqI[X I{MtryJrbcoB rlepeAaloqeir

rpy6nr{ paBMerqaJILIcb B trepeAaIolqeft Har{epe, HOropaf ycraHaBJII{BaJIacb

Ha croJrrrge {oHyca HyAe reJrecxotra. CHcreMa Ha6ereii uoaBoJrflJIa trepeHocl{rl

ocraJrlrroe o6opy4onaurre Ea paccroflrlr{fl go 20 n or KaMepbr.

[touCrpynql{fi fiaMepbl 6ura paCcullraHa Ha upI'IMeIIeEtre cynepo}]rl{ItoHoB

rrrrroB JIIL-206 tr [IU-217, B c.ilyuae rreo6xoAllMocrlr trepeA cyrepoprunouo]I

MOr BI{JIIOqaTLCfl yCIIJIIITeJII' f pI(OCTI{'

ttpoMe peHr,rlra Herrpepr,rBHoro cqr4TbrBar.Ir{f, cyuepopTr{r(oH llcur,rrbrBaJlcfi

B pe6r{Max Har{orrJreHr{fl SoroaleHtpouoB Ha MI{ItreEr{ rr rrlvltryJlbcuoro trr[Ta-

Hr{tr ceTHr{ MrureHr4 IryreM trogaqr{ troJro}fiI{TeJlr,Hr,rx rrMrryJrbcoB {uncnponau-
Hofi A[[TeilbIIOCTI{ Ha MOAyJIflTOp I{JII{ CeTIty MI{ItreEI{ Tpy6ItI4. BpeUn EaHOtr-

Jreur{fl MofJIo peryJlt{poBarbcfl B lrpeAeJlax oT 80 ilcen Ao 3 tLutt. flpuervruoii

rpy6noii cJIy[tI{JI ItI{flecHoII 18 JIH 128 c nnocnl{M sItpaIIoM' qro BecbMa yAo6-

Eo AJIfl {ororpa{npoBarrl{fi r'1306pa}r(eHl{fi c eRpaHa.

Ysurbrsas paBuoo6paBue troAJreBaq,rrx Ea6JrIoAeHIrIo acrponoMr{qecHrrx

O6r,eHron, atrnapaTypa IIMeJIa CTaIIAapTbI qepeCCTpoqrrolo pa3JIOlI(eHIIfl B

600 u 1000 crpon, rocrpoqnoro paBJIolI(eHLIf 300 r 500 crpo1 trpl4 qacrore

cMeur,t IIoJIeii 12,5 eLt. floloca upotrycHaIIILfl BI'IAeoKaHaJIa AocrIIIaJIa

lO Mer4 rrp[ HepaBrroMeprroorrr l0%. Osa MorJIa Arrcxperuo I{sMeurrrbcfl B lrpe-

AeJrax 0,5-10 Met4. AtepryprrBlft r{opper(ropo6ectresnBaJl BoBwIoElIrocrb Ae-

orrrurpaTHOro IIoAbeMa TIaCTOTHOft xapaHTepI{cTI{Ittr rra rpaHuqublx qaCTOTax

trOJrocbl llporrycnalrufl C uJIaBl{oft perynupoBr{ofi OToro IIoAteMa. I'auua-xop-

peHrop Mor rrsMeH.flrb Beruql'rHy T B trpeAeJlax 0,7*3,0'
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Pesymra.rr,r acrpoHol.ruqecxr{x ucrlr,rr aHurYl
TOJIeBT{SIIOHIIOIT yCTaTIOBnII

ItaH yxe roBopI,IJIocb BLIItre, rlctlblTaHr{fl TeJretsr{BrroHuorl ycrauoBxr.r [po-
rr3BoAr4Jrr4cb n $oHyce ny4e 500-rvrr,rrrJrr{MerpoBoro reJrecr{ora (MTM-500). I4c-
troJIbBoBaJIacb ql{cro BepHaJIbHan cr{creMa (c$eplruecrtoe rJraBHoe BepnaJIo
c IIepeHoperrrpoBar{Hr,rM rr.ruep6o;nr,ruecr{r,1}r nroplr.rur,r,u) . llpr.uuenaBrtraflcfl
oIITI4qecI{afl crrcTeMa l{i\{eJra oqeHb neSorr,ilroe rroJre c xopo[rr{M riaqecrBoNI LIBo-

6paxrenui,i (ruruefinoe or{oJro 5-6 uu, rr yr.JroBoe oxoJro 2,5 - B cen).
flpr.relruux cnera (nepeAaroqafl uaNrepa reJresr.rauonrioii cucreuu) ycrauan-

Jrr{BaJrcfl n {oHyce rerrecnora Ha r(poHrrrreline, nuerouleu dtoxycr.rponouuoe
[epe]{ell{eHue BAOJIL OrrTr,t-

qocxofi ocrl TeJrecHona
({u.. 7). Ift.rranire ycra-
HOBrirr 11 alnapaTypa yr-
paBJreHrrf BMecTe c Btr-

,qeori orrTpoJrr,ur,ru ycr pori-
crBor\{ 6r,rnlr paB}rerqeHr,r
B COCeAT{err troMertrerrr{r,r -
otreqrraJrr,fl oii nouuare (r o-
Hyca HyAe.

llao6paxreuue BBeBA-

Horo norn drororpar[upo-
BaJrocb c BHpaHa Br,rAeorroH-

rpoJrr,rroro ycrpoiicrna $o-
Toanrraparonr Serurr-C na
n;reuxy A-2 c qyBcrBu-
reJrbnocrbro 180 ea. IOCT.
Sncnoaraqun otrpeAeJrfl-
.rII'rCb qI'IcJIoM TeJIeBI4SrroHHbIx HaApoB, aI{cIIoIIrlpoBaErrBrx I{a oArrrl r,I ToT
)r{c KaAp $oron,nennr.r. ouenu4uo, qro rprr rarror-r crrcreM0 pefrrcrparrrrr{
raao6parxeunfl ero rroqeplreulle BaBrrcr{T or flpnocrrr cBesegufl ar(paga nrrge-
0rroIIa, geitcrnyrc[1efi cserocrrrr,r o6r,ertrnBa soroanilapara n uncna cso-
'rorparflrponaErrr;rx reJreBI,rBrroHHLrx naApoB. Ou:rr.rua,nr,r.rafl flpnocrr, cBerreurrfl
Drtpal.la uo46lrpanacr, BrrsyaJrr,Eo, BeJrrlqrrHa 4Uadtparutt o6,renrlrna r4 BpeMfl
)I{cnoHl4poBaulrn ('111sJ1o reJIeBrrBLIoHr{r,Ix na4pon) Bapbr{poBaJItrcb B BaBr{cr{-
Mocrrl or trocraBJrennofi 3a4aqtr. vc,fiosus rfororpasnpoBaHr{fl cqurarucb
orrrr4MaJrr,HlrMr4, HOrAa r.reo6pamenrre BBeBA Ua sorouleune perr{crprrpoBa-
"rroc6 Ha {oue, tnorHocrb r{oroporo paBuflJracrr 0,2_0,5.

(Dororpa$lur BBeBAHbrx cHonteulri,r, [oryrreHrrbre c reJleBr{Bnoguoft cr,rcre_
Itofi, galu BoSMOlnHOCTrr Ortrerrrrrb ee rrpoHr4rlarcqyrc cnoco6noorb, a ranx{e
BI,IflCHIITb BOSMOETHOCTN SOTOIIETPIIPOBAHIIfl TEJIEtsI,IBI{OHHbIX CHIIMITOB.

flpr.rueneunrre upr{eMrrr,re r:py6xn r{MeJrrr Br4cilryro-cepe6pnuo-qoBr{eBEre
It MyJrlTr{IqerosEhre r[oronaro4r,r r{ AaBaJIrr Sororuerplrvecxr.re or{creMbr, colo-
oraBrrMr,re B trepBoM upr,r6ulrxreulrrr c Br.rayalsuoit.

TeuesuaIrounrre r'rao6pax{eulrfr BBeBA rrMeror r{ecI(oJIbr{o ueo6r,rsHnrft xapa1-
Tep, orruqamqufica or o6r,rqur,rx Sororparllrvecnrrx reM, qro oIIr{ r{Meror crpoq-

tDul, 7. Te;rerraronuafi r{arrepa, ycraHoBJreEHaE
n rlonyce rryAe rerrecnoira' (lrlt_soo
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Eyro crpyr(rypy. Ta$oe cBoficTBo TeJreBr{sIIoHIIbIx I,I3O6parfieHufi BBesA IIo-

6ygulo trpuMeEr{Tb Hecl{oJrr,Ho ueo6r,runyro MeToAlIIty Irx r'lBltvlepeEufi, upll6rlt-

)r(arcqyrocf n rlreroAr{He BHe{oKailr,Eofi $ororpar}uuecnorl {orouerpuu; otrpe-

AeJrflnocb IIoqepIIoIrIIe neo6paxrerlls B e1o qeHTpaJILEoii qactll' flpeuuyrqe-

CTBoM TaKOIO ciloco6a uartepenr'rfi flBJI-EeTcfl 6onr,mas qyBCTB[TeJIbI{OCT6 AJL

Cua6r,rx BBSBA IIo CpaBHeHI{Io C o6bIsHbIM lleroAoM $onanr'uoii {orOuerpur'
(DorouerprapoBarrrre BeJrocb cJreAyrorqull o6pasou. Ha nluHpo$oroMerpc

M@-2 IIpII [or[oqr.r AnarpparMr,r, AaRaBInefi Ha HeraTI{Be 6nux paB}Iepo},

o,o\ .ttn|, L{SMepflJracb trJIOT}IOcTb rIeHTpaJlLHOft Sacrn 3Be3AI{OIO I{3o6pa?fie-

ulrt. IllauepfJracb Tafi]r(e rrJroTrrocTb r]OUa n 6onrruou quc;re Toqefi? pac11oJlo-

'?neHIrEIX Or(OJIO nso6parreur{fl IlBNIepfleMofr 3Be3A5I'

3a rpegenr,Eyro sBeBArryro Ber[qr,IHy IIpuHIIMaJIacb TaHafl' AJI,I I{OTOpOii

rrJroTrrocTb troqepfleEuf n 3 paea [peBr,ruraJla cpeAHeItBaApaTI'IqEOe sHaqeHlre

(iryntyaqull rlJroruocrr {oua.
fl panrruecnr,r II poHr4rla rcqa s cu oco 6Hocrl oil peAeJI fl JI a cb c.r egyroqnru o6-

paBoM:noI{BMepoEII'IM,BI,ItroJIHeI{I{bIMAJIfIHecKoJII,HI{xsReBA,cTpoIIJIacf'
xapal{TeptrcTtrqecfiafl r(prlBafr floqepEellue SBesAbr - ee BBeS[Eafl BeJItrqIIHa

(r azayanruoft cucrene). flo erofi xapaHrepllcruqecltoft Hpuroft II olpeAeJIE-

fioor, BEarleflr{e BBeBAEofi Beil[strHr,r, yAoBJIerBoprllolqee trpr'IEflToMy Br,Ime oII-

peAeJreHlrlo. TaHas MeTOAr4Ka troSBOJIrIJIa OlpeAeJItITL SHaSeH[e upeAelr'uoii

BeJIETIuELI C TOqHOCTbIO OI(OJIO + 0': 3'

,(lx oupeAeJreEr{f upouuqarorqefi ctroco6Hocru sBesAI1oe cltotrJIeHI'Ie

NGC 7209 $ororpa{lrpoBaJroob Ea 3eEtrrI{LIx paccrotlErflx' Ee IIpeBbIma0-

q,ux"40o.
tr{Cnr,rranue TeJTeBIIBT{oHHoii: C[cTeMbI IIpOBOAIIJIOCL AJLE Tpox paBJII{qHbIx

pex(r{MoB: t) reupeprrBrroro cqr{rbIBaIIIIfl saprlAa c MI{meEu cy[epopTI{I(OHa;

2) raunynrcHoro trr{raHtrfl cerHu MrrrtreHlI;3) uaxouneullrl sapflAoB IIa MtrIueHu'
' 

Peeyrurarr,r o6pa6ornr4 IIoJIyqSEIIOIO MaTepI{aJIa trpI{BeAeELI B ra6ruue'

;1 "-I,-| t,
Henpepr,rnuoe cqrrTlr-

BaEI{e c MrrmeHIr cy'
rrepopTlrRorra .

Hunymcuoe rrllTalrtre

Harlornennc

0 ,08

0,32

1,28

t:5,6
t:5 ,6
1:5,6
t:5 ,6
t:8
{:8
1:8

1,,28
5,L2
1,28
5,12
7,28
5,L2

20,5

12,0
13,0
72,5
1'2,8
L2,2
L2,8
13, 5

16

64
4

16
L

t6

3,8

I

ro,15l3,o-3,5
0,161

0,1511,0_1,2
+0,201

-1"

i

lo, ts

10,60

l0

10,15
l0

lo

lo-o'

B uepoou cton6qe ra6nr'rqsr yHa3aH peml'rM pa6orbr cy[epoprl{I(oua; Bo ]lrt}-

porl - BpeM.fl T, SEarIer{r{e Koropofo paSilrtqHo Aflfl paSilusrlblx pe}Itr'rMoB pa-

6oru: gil,I HetrpepbrBrroro cquTErBarrrr.fl aTO AJII{TeJIr,EocTb oAIIOIO I(aApa' AJLI

rlMtryJlbcEoro trIITalII4tI - EIITepBaJIT,I Me)fiAy AByMtI IIMIIyJIT',CaMI{' AJI'fl IIa-

r{otrJrerrr{f - ero AJrtrTeJlbrrocTb; B TpeTbeM cToJI6qe AaIIO qucJlo afictroHr-
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Our. 8. NGC 7209. Pexruu HerpepLrBrroro cqr{rrrBarrr{E (t : 0,08 ce6)
9ficnogtrqfifl: 64 TeJreBr.rarro]rnrix Raqpa, , : 5,1 cen

(Dnr'. 9. NGC 7209. Penuru r{MnyJrr,c}roro rrr4ranufl (t:0,82 cen)
OrcrtoBuqr,rE: 16 renennauouubrx ralpoBr t: b,l cen

POBAIIHbIX TEJIEBII3IIOHEbIX I(AAPON y'y'; N qETBEPTOM _ sEAqEEI[E AIIASPATMf,I
$oroauuapara D, c noropofi r[ororpa$r,rpoBaJrc.fr sHparr Hr.rEecHotra; B fl.flroM-
o6qee BpeMfl rrarorrJrerrufl Ea sorotrfleur{e ,, onpe4eJrtreMoe Han [por,rSBeAeurre
BpeMeEU Ear(OrrJreHl{fl [JLfi OAHOTO I{aApa Ha Mr4rrreHr{ r{a qr{cJro SnctroHr{poBaH-
HbIx I{a[poB (I : TIT). B uocJleAyrcIqllx cToJI6IIax [puBeAeEIrI peByJII,TaTbI
$orouerpuuecftofi o6pa6orrra troilyqeuuoro MarepuaJra. B mecroM oroJr6qe
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tDur. 10. NGC ?209. Pemuu Eal{orlJrerlr{fi ("c : 0,32 cen)

- aficnoSulllls: 4 reJreBueuoEHlrx HaApa, t : 1,3 cet;i 6 - aHcnoauqnq:

t6 renenuanounblx HaIpoB, t:5,1 cex

AaHbI IIOJryqeHHr,re sHaqeHlrtr IIpoHrlIIaIOU{el'r cuoco6uocTrl mnp; B ceAIr}IOM --
nJrorrrocTb $oua D,1; B BOCblroM - SHaqeHI,ItI AI'IClepclII{ oTAeJIbHbIX I{3}Iepo-

Hllii IIO OrHortrCHr.rro I{ rrJraBHoil xapafiTepl{cTllqecRoil ItpI'IBoIl, HOTOpLIe onpeAe-

JrrrroT ToqrrocTb (IioTor\,reTprrpoBalll{f 3Be3A; IIaHOHeIL B IIOCJIeAHI',IX cToJI6Ua)i

trpr{BeAeHbr SHarrerrrlfl rporouerpr,ruecltofi [MporLI cI{cTeMbI L u ee H0I{Tpacr-

HOCTr{ r.
I-Ia $ur'. 8- 10 npllllel{eHlt $ororpar}r'rn'

BtISI,IOHHOI1 clr(iTeMbr B ]la3JIrlaIHl')Ix pelHI4MaX

urr.rrrocrpr{pynqlle pa6or} reile-

(uacrura6: I ctu - 75")' B urrl-
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trYJIbCHOM PEffi],IME II B PE}fiI{ME HAI(ONJIEHIIfl , I(AH BI{AHO II3 TA6JII,IqbI, {OrO-
rpa$rall 6rulr nolyueHbr He B orrrl{MaJr},Hbrx ycJroBrrrx: {on rra DTrrx cH1rM1ax
erqe He BbrEBJItIJrcfl. floarouy AaHHbre ra6ruqr,r r.reAocraroqHbr AJr.rr cpaBHeHrr.E
lporrr4qaroqert cuoco6uocrrr crrcreMbr rrprr pa6ore ee B paailr.rqur,rx pexr{Max.

xapanrepr.rcruqecxue fipr.rBrre AJrr pe?fir{MoB HetrpepbrBHoro cqr{Tr,rBarrufl
IIMIIYJII,CHOTO trI{TAHI{fl IlIIIMEHI,I AJI.g PAsJII,IqHI,IX SITCIIOAr,rqUft [PI{BEAEHbI
ua Sur. 1l v 72 coorBerorBeHHo. Auctrepcufl roqex Ha npr4BeAeuurrx rparlxrxax

<Dur. 11. Xapaxrepucu4qecxr,re
l{pilB',tc crloTclrLr B pcxfl4ile HC_

rrpcpLrBrroro crrrrTr,rBaEI,rrr

-1 - IrE cHuMHa c ol{cno3lrrlr.Ioii
1:1,3cex;z-ct:b,Icen

@ut, 12. Xapaitreplrcrrrqecfille ripl.rrrrre
cllcreMbr B pelr{rrMe LrMrryJrbcrrof o [rI_

TAHI'fi
1 - I{Jrr{ cHr{Mr{a c aRcnoBurlilert t - l,B ceni

2-ct:5,lcen

xapar(reprlsyer BepxHrrrlt upe4el oruu6xn $orolrerplrpoBaHr4.fl, ra* Ka,* B n3_
ilIepeHI'IrIx yqacrBoBarrl BBeBAbI, HaxoAr{Brtrr{ec.fl B rroJre ArlaMerpoM Ao r0'.
Mex4y rervr xopo,,eerroJreTeJrec*orra, Har( yl*e yrroMr,rlraJrocb Br,rlre, He npe-
BLrruaer 3'. Bcne4crBr,re BJrrrrrHr{fl r{oMr,r ,,JrorHocrrr anea4 n6,rr.rer{ Hpaa r}.orolre:r-
pllpoBaHrroro rIoJIf cr{JrLHo r(cltaE(arorcfl, rITo lr o6yc.nonnI,IBaeT AonoJrHIrreJrb_HyIo Ar'rcrcpcr'rro B npoBeAerrHbrx r,rBMepeHr,rax. Broporl nprruunoi.t, nnnnrouleii
Ha yBerr.rqeHr,.re Ailcnepcuv, flBJlrIerCrI IIeyqTelrHa.fi HcoAEOpOAHOCTL qVBCTtsII-
TeJIr'Ilocrlr rloronatoga. IIpnru.ln'rarr Bo BHr.rMaHr{e Bce arn o6cr:o.'reJrbcrBa,
TIOETIIO TPIIS}IATI,' AITO TOqIIOCTS $OTOUETPIIPOBAHI,Ifl C TEJIEBIISIIOTTUOi,i CI,ICTE-
uoir 6y4er He ,,r{}r{e,'reu -r O*rrs. Dra npe4uapr{reJrrrHafl orIeHKa rpe6yer
4anrneiimcii flpoBopnrr ro aHastrre.nr,no 6orrrueMy Marepr,rary ua6rro4ennfi.

ootouerpr'rqecltafl mrrpora re.rleBrr,r,roHnor.l clrcreuu, ,ooyrurr*o,, B npeAe-
'r[ax or 3"'5 4o 1"'0, n BaBrrcr{}rocrrr or BeJII4qrrHr,r r(oHTpacrHocrr{, r{oroparl
I'IBMeHflJracb or 1,1 40 4 coornercrBeHHO. (DOrouerpuqecfiafl rrrrlpora 3aBr,rcr.rr,
KOHeqHo, r{ or rpr4MeHerrHoro sororpaslruecKoro Marepr4aJra. (Dororpa{rr,rpo-
BaHrle BeJrocr, ua $oroure'He C r{oHrpacrHocrrro 1,1, o6pa6arunasmeiics
ItoHTpacrIIbIL )l(e IIpotlBI'rreJrelu. Mrr nra4r.rlr, sro reJreBI{Br,rognarr orrcre}ra rlo-
SBOJItIer' B SaBr{cr,rMocrr4 0T rlocraBJreHlrOii aa4aulr, uo46lrparr, ueo6xo4rrnryro
ItoHrpacrHocrI, r'r cBrrsaHr{yro c Heii sorouerpr,ruecHyrc Ixupory cr.{creNrbr.
lJe npe4craBJrrrer rpyAa uo4o6parr pe?firrM, mrrpora Horoporo He ycrynaer
ilr.rpore rpororparluuecnoii aMyJrbcr{rr.

'Br'r'rro uponcAeHo cpatsIreIIIre qyBcrBr{TeJrbHocrrr reJreBrrBr{orrsoi:i cucrclru
c qyBcrBureJrrrHocrblo o6rt'rHol'1 $ororpaSuuecnoii rrJracrr4Hnrr. ,I{"nn ororo 6r,luu
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rrcfloJIbBoBaEbr tragxpoMaTllqecRLre trJIacTI{sfitr HP-3 [Il{op4, IIMeIoq,tre

ctrefiTpaJrr,Eyro syBoTB[TeJIr,EOCTr,, 6tuaXyro n ctregTpaJlruoft uyncrBllleJlb-

Eocrtr Br{oMyro-0epe6pflEo-qestreBofo {oronatoga. Ilerarlrsrr' troilyqesELIe

c err{Mrr $orounactugl(aMtr u $oxyce Hy[e ToIo Xe 500-ruunJIIIMerpoBoIo roJle-

CROtrar trOfia3aJIII, aITO trpII aKCTOBIIIII{tr B oAEy MI'lEyTy IIpeAenr'IIaE BeiluqEEa

(n CoOrne1CTBI,II{ C nptrBeAeHEbIM BLI1aS OtrpeAeJIeEtreM) OI(asaJlacb paBEoii tt?n5'

TeilesuaflOUl{afl cI{cTeMa B Tex X(e yCJIoBlIflx tr Ha ToM ,fie reJleonotre AaeT

npeAeJrbHyro BeJIrqr{Hy, paBHyIo 12*O sa 1,3 cen, Tanml o6paaou, B AaEEhIx

(Dnr. 13. NGC 7142 Tenerranonnafi cllcrer'Ia c AotIoJr'

rItrTeJrr,IrLlNI ycrIJIr{TeJleM'IpItoc'lII'^ P^extrtlt llellpep]'lB'
lloi o ctIII'[l,tBallufi (t-u'u6 crll

Excnoalrrllls: oAIrHreJreDl{srlossltiii xanp, t : 0'08 cer

TOA yBernqeErroe r{Bo6paHorr[e o6'beHTa, BLIIIIpIIU B aI(cIIO3I'lquu 6yAeT 3Ha-

qureJrbEo MeH,brtrI4l\{. o4Uaxo B Tex ycJloBl{flx' r(orAa qerHocrr') I{Bo6paffieHutl

orrpeAeJrfleTcrr trprrpoAoft OnrnsecHolo I{306pa}ileHl{fl II 6yget cootnercrBoBarr',

rrerfiocrrr reJreBr.r,r4o;Hoft cr{creMbl (uanplrnrep, orpaHI,rI.HHLI. ryp6yJreHT-

trocrbro r{Bo6pa}r{eHr[.s s 6onbuux reJrecfioflax), npelluyqecrBa TeJreBllsI{oH-

Eoro MeToAa B oTEomeIII{u coHpaq,eHl{.'I 9I(CtroBI,{qI{[ coxpallfTcfl B IIoJIHoft

Mepe.

flpllueneuue [otroJrEureJrbEoro ycuJItrreJIE EpKocrtr [5] uoasonuJlo yBe-

lutrurb rryBcrBrlreJrr,Hocrr, TeJreBr{Br{oHEoft clrcreMbr r{ perl{crptrpoBarb SBe3Ar'r

AO t6rr5 3a BpeMfl Elrcrrosurltru B 0'08 cefi (BpeMfl eH0IIO3I4UI{I{ MeIILIUe nocroflE-

trofi BpeMeEI{ cr{creMr,r). flpuntep troAo6Eoii QororpaOI4Ia trpl{BeAerr ra $ur' 13'

na noropoft oBaJroM o6neg,euu [Be 3Be3[bI 16m5'

Er,u upore4elr Tafirne otrbIT trpIIMeIIeIII{fl TeJIeBIISIIOHEOft ctrcTeMbl IIpI{ Ea-

6nro4ernRx crrer(TpoB 3Be3A. Ha6;rmgeullfl trpSBSAI{JII'ICL Ha Mafiere ura6pax-

qaoErroro ctrenrporpa(la, ycranorJlell{Ioro B (foHyce ryAe soO-MlIJIJIrilIerpo-

Boro reJlec*ora. JIrEefiHa.rI Ar{crepcl{fl Ea 6o'o*u'ogt 6una 170 itlnn" TIpu

ycJr oB Llfl x rI pI{MeHeIrI{e TeJIe-

BrrSr{oEEOft cr[creMhr coftpa-
qaeT BpeMfl SnCtrOSIIIII{II B

60-_70 paa. Xorn B o6orx
cnyqaflx sHCrIOsr'rqI{tI otrpe-

AeJrflJIaCb BaTBOpOM' crotr-
q,r{M IrepeA sotocnoeu' ero

HO MO?fieT SaBLICI{Tb BbIIIf-

pbrllra B 3r(ctro3I4q!I[' TaI{ Kart

BpeMa rlocJIeAHefi IIpu {oro-
rpasuponaur{Ir c aHpaEa r{rr-

IlecHorla 6onee se}'l n 10 Paa

rrpeBocxoAr{T TIOCTOflHITyIO

B peMelrrI TeJIeB I{3I'rOHIrOft clr-

CTCMbI.

Cflegye'r YqI'rTbIBarb' qro

pa3 peltrarcqafl crloco6IrocTb

TeJIeBIr3rroElrolo MeroAa ro-
pa3Ao HtIE(e' ueM (lrororpa-

Slrvecnoil rIJIacrr{IrKIr. fIprr
paBEbrx ycJIOBlIfx paBpertre-

I:,rrfl) AJIfr qero ilprlAeTc.tr

[poeHTI{poBaTL Ha {otoxa-
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fia6rroAeHrlflx cneHrpoB BBeaA crrenrporpa$ pa6orar naH 6ecrqerenoi,i, ran
Han ero BxoAHafl rqeJrr, pacmrlprrJracb go 7 nn, Pacruupeunfr crreHTpa ile flpo_
rr3BoAlr.rrocb r.r rrtrpr{Ha cIIefiTpa cocraBJrrrJra Bcero onoJro 0,1 mn.

C 4ouonnureJrbrlbltl ycIrJII{TeJIe}r flpnocrrr rrprr ancno3urlr{r,r B 4 cen 6ttn
IIOJIYIIE}I CNEITTP BCII6IXIIBAIOTqEii ANCA4IT EV LAC, ITOTOPA,E HAXOAIIJIACb B I,II,I-
n{Nrylre 6recHa (orto;ro 11"') (Sr,rr.. 11r) . 3ro
rr OATB e plHAa er B brcon yrc n po Hlrqa rcrrlyro cII o-
co6nocrr, nprrlleHeHuor.o NreroAa.

IIo4no4n nparrrre rrrorrr peByJrbrara[r
Hiurler o ollrT a II ptr[,IcHeIIr{tI T eJI eB ]I3 IlOUnOii
Texrrrrrtr,r 4rn na6nrogeHrrfr BBe3A rr rrx clen-
TpoB, IrolHHo cAeraTr, cJleAyloque BT,IB0AEI.

tr4cn o.u r,a on a lrlre reJI eB n3 uo rrnoii T ex rrr,rr{ ]4 rra
TCJrecrto [ax, rAe paaN'rep ryp6yrenrnoro
Ar,rcJta sBesAbr cpaBr.Ir,rlr c eJreNreHToI,r, pa3-
pemaeMbnr telenr.renouuoir rpy6noi,i, uosno-
JIt{eT CoI(paTLIrL Bpellfl EItCIIOBrrrl{ur{ Upn c[o-
tor parliupon arrr.{r{ BBeBA n u n4uuoii o6nacrr,r
cncrtrpa s 60-70 paa. 3'ro 6y4er cupane4rn-
tso u rpr{ rroJryqerrr,rr{ 6ecrqeleur,rx cncnrpoB.
B 6o.nee AJrrrrrrrotsoJrHosoir o6racrr,r cilenrpa,
rl{e xnanrosr,ri,r Br,rxoA c[ororpar[n.recrrrrx
arrry.nrcr,ri.i Srraqr.rTeJILllo Hr,rllte, BeJIr{qr{Ha

B6rlrrpbrrrra B aHcrroar,rqurr 6y4er eule 6onrrue.
fl pr,ru e nenr.re ycrlJi rrr eJr.rr rr prr ocrlr r oB B oJr rr er

llt-llroJIrruTeJILrro conpaTrrTb BpcNItr ilncrroSrfl\lrrr. Ilpn r,lcrroJIrrSoBa]rr,1l,r TeJtcBr,r-

llronnoii TexIrlIItI'I A.rrrI iloJrytlcr1,Il rqeJreBbrx cileltrI]oI'paxtrl EaAo yrl1,rr6lBar6

rlorepro urr(roplraqr.rr{ r{3-Ba cpaorrrrreJrbrro srrariori paaperuarouleii cuoco6-
Irocrr.r (onono L0 runtpuroelwn).

f{anan BLIlrrprJrrr B EncrroBnu,r{r,r, TeJreBrrBrroHHafl crrcrexra, rrilrerorrtrafl }ralyrc
rrocrorlrrllyro BpeNrerrr{, no3BoJrtrer raK}He rrerlocpe/{crBeHHo Br,rAerb r,rao6paxre-

rrtte o6r,enta Ha Drtpalle BlrleortorrTpoJrlHolo yctltorictna, qTo Aaer Bo3lrolr{-
Irocrr, n116r,tpatr, uan6oree rroAxoArrrqtrii uouerrr 4;rx r!ororpar[npouaulrn.

flepe4arorqr,re re,rreBrrarrorrrrr,re rpy6nu rr.rla cynepoprlrno]ra rroBBoJrflror
pa6otarr, c BpeN,rerraN'ni rranorrJreulrfl He 6o:ree nccrio"rrLxr,rx certyrlA, O4uano
r[ororpa{npoBarrrrc prrAa rrocJreAoBarcJrbrro carlrrJBae[r6rx HaApoB Aaer BoB-

Nrolrtr{ocrb yBeJrr,rs[TL o6rqee Bpelrrr rranorrJreHlrfl.
flpo6uan (rorouerpr,r.recr{afl o6pa6orrta r{erarrrBoB, roryqsBH.rx c reJre-

nnalrorrrror,i ctrcrenrol".r, iloI{aBaJra rrpr{roArrocrl] TeJrcBrBrroHHr,rx {ororpai!ur,l
r,r AJrrr rforolrerplr.recnoii o6pa6outr.

B BaHrro.renrre aBrollbr tsr,rpalr{aror ury6onyrc 6",lar.o4apnoc:rr, A. A. Itanrl-
rlfir{y Ba IIeHHT{e coBcrlr r,r o6cyrx4errr,re pe3yirbraro]1.

2 LlsBccrIil FtpLlMcr{. o6ccpn., 'r. XXX 17
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Ar{AAt rIrirl IIAYIT CCCP

I,I3B ECTI4fl I{P IJ X,ICH O ],i AC'I'POOTI 3I1 TI ECI{ O l;i OBCEPBATOPI4I4

Tou XXX, 19(i3 r.

o pACIrpEJIEirEHr{t4 3r{Bprlrr4
ts HEIIPEI'bIBIJOM CTIE}TTPE 3BE3A

N Aql 1918 I,I RS Oph

C. P. n'Iycttle,a'b) l. A. Ilou.p"tyn, T. l[. Bapm,aru

l1o gecaru crlerTporpallr{ail, rro.rryrrelrrrbr}r rra 5cctlc.ncnorr crrexrporpar}e 2,6-ltetpo-
noro pedurerropa Hpr,rrrcxoft acrpor[lar'r.recroft o5cepnaroprrrr, o]tpeAeJrerro ria6;rrogaelroe
a6co.ruornoe pacnpcAeJrenlle llreprrrr'r ts rrcrpcpbrBrrorr cncr{rpc aneag N Aql 1918 u RS Op}r.
Xapanrepnoit oco6eulrocrr,ro cner{rpa N Aq1 1918 flRJrrorcrr orcyrcrBrlo 6a.rr,lreponcrroro
cnaqlia. Ilplr paayuur,rx rrpeArloJromellrrrrx o rcJrr'rqr.rrrc Mclr,iaBe3Arroro florJrou{elrr.rrr oflpc-
AeJrerra cnexrpor[orouerp],rqecHarr rerrncparypa N Aql 1918, noropax uaii4cr.ra paurofi
30 000'.

lrNtrRclY DISIIRIBUT]ON IN TI1tr CONTINUI-rNI oF N Aql t91B and RS oph,
by ll..R. l'Iustel, A. A. BoyarchtLk, T. lL Ba.rtash.- l'lre obsened absollte elergy di-
stribution in llro conlinutrnr of N Aql 1918 and RS Oph }ras bccn cletermincd frorn 10 spe-
ctrograms obtained with the slil,lcss spoctrograph of the 2.6 m rcflect,or. A charactcri-
stic peculiarity of thc spectrum of N Aql 1918 is l,ho absoncc o{ lhe Balrncr discontiluitl,.
The spcctrophol,otnctric teurperat,urc oI N Aql JglB is dctcntrirred as 30 000o aL reason-
able assurrptiorrs on irtcr:stcllar absorptioir.

Ifouue 3tseBAbI o6r,rqno orreHr, r,rllTellcrrBHo nByrrarorcrr Bo BpeMfl BCrtbllreK"
Ilo uo il,repe rraAeHr,rn 6;recxa r,rurellec r{ Bclbrx}ryBrueii Ifosor:t rraAaer, r,r B pe-
ByJrbrare Il rlacrotrqee Bperrfl cBeAelrr,Ifl o HoBblx BBeBAax Bo Bpelrfl Lrx o6brrlr{o-
IO COCTO,IHI,Ifl, T. E. }IE BO BPEI\'Ifl BCIIrIIII{II, AoBoJII,Ho cITyAHbI. O4uorl I{B HaI,I-
6oJree salrtlrr,rx npo6"relr rlBJr.aercrr fioJ]o[reHrre 6r,rururrx r{oBr,rx Ha ArrarpaMMo
cnenTp - cBeTr.lNroctr,, 116o orro r,rolr{eT AaTr, HertoTopbre cBeAerrlrfr o }recTe
IroBr,rx BBeaA B o6qer:i HapTtrtre oBoJrroqur.r. 34ecr upr,ro6perarcr 6onr,ruoe
slraqeHr.le reNrrrepaTypbr Drr4x 3Be3A. f{o crx [op TeNr[eparypa aTr,rx 3Be3A onpe-
AcarrJIacL no c,ra6r,l[r cr\ilrcclroHril,rr\l .'rlrHlrflIr, B To lrpe^rF r(aK AJrfl HopNaJrIr-
HLIX BBeB,r{ TeN,rneparypa oIIpeAerrrercn nr,r6o rro Jrl,lHr.lrrM rrorJrorrleHr,rfl, Jrr46o

rro r{Bery. floerouy orreHrr }KerirrcrrrHbr onpeAeJrerrr,rrr rcr,rrreparyprr 6r,rnmux
II0Bblx no IIcnpepblBI{ON,Iy CIIeItTlly. 3To tt gB"nfleTCrI oCrroB}rorli aaAa.rer"r }IaCTorl-
rqeii pa6orbr.

H a 6 r rc /I e II n n. I{a6rrro4ate.rrrusrii rrarepr,raJr 6r,rn uo;ryueu rra 6ecrqe-
JIeBoNI cileltrporpa{e CII-79 B rIptlNtorl r}loriycc BCpria.rrr,Horo re"irecnola r{M,
l. A. IIIafina (3TllI). Cuenrporpar[ rrueer A]rcrcpclrro 180 tXlam. Ero riparHoe
orlrcaHr're Aarro B pa6ore tll.
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B nporpauuy Ha6;nropesuii 6rt.nl'r BI{JIIoqeHLI 6lrnmas I{osafl N Aql 1918

rr rroBropHafi flosas RS Oph. Co npeueull BcIIrIIurIII N Aql tgtS rpgltrJlo

44 roga. Morruo Hageflrbcfr, uro nsr6pomeHHatl Bo BpeMfl ItcrIbIIrrHII o6onosKa

B Blraql{TeJlr,noii CreneHI,I pacceflJI&Ob, Il [pll IlsyqeHI'III CIeItTpa N Aql 1918

ee [BryqeHrieM r{o}r(Ho upene6peul. Cxaaarruoe cnpaBeAJIIrBo rar(Ete' xorrl B

Menr,luerit crerlelltr, gtx RS Oph.

ttpoye lrccJreAyel{r,rx BBeBA, B nporpar{Nly ua6nro4cnlul 6r,utlr BI{JIIoqeHbI

3Be3Ar,r cpaBrreHllfr l, Aql u 4 AqI 4"un N AqI 19(B rr GC 24051, 4nn RS Oph.

,[,annr,re o na6nro4enl,Iflx Co6paHlr n ra6nllqe' Bpeltn sltcroalrql'Ill J\JItr sBeBA

CpaBHelII{fl 6ntno noprrgna ceHyHA. Flaxoueq, B Ir.arorr crol6qeAaHa DeJrI{tIrIHa

sec z l\Irfr cepeAl[Hbr SItcrIoSIlI{lI[.

Ni rr flarir, rooz r.]aaeaua B BeBua

RS Oph
GC24051,

GC 24051

RS Oph
GC2405l
GC2tt051

RS Oph
RS Oph
GC24O5L
GC 24051

scc z

1,83.
1.,67

2,05

1.,78

t ,63
2,t\

1,64
t ,60
1.,73
1,67

26-_27.V|
clr72-2
27-28.vr
cw2-3

29-30.VI
CTT12-5

CTI72.8
cfi72-8
cI]72-8
30.vI-1.vII
cil72-t2

N Aqt

N r\q1

l. Aql
r\ql

t ,63
1.,54
2,07

1,44
L,40
L,52
1.,55

1,40
7,42
1,38
L 

't'1'

1.-2.VtT
c[72-1.6

2-3.VlI
CTI72-19

4-5.VII
ctr72-22

40m

th

30m
26m
20m

rrffittJ

25m

lll-r

Blr

lt5
tt5

th

'[h'] r)rn

N Aql
N Aql
N Aql
l, AqI

N Aql
N Aql
4 Aql
4 Aql

Il9
R9

137

B7

lr9

50m
, rlfltto

B5

Bce cucnrpor]raNrN{br 6r,tnrr uporlepeubl Ha perlrcrpltpyloqeNl }rl'Il(po(boro-

t{erpe MrD-1r. ,[,;nn clnorr.rareJrbrrorl o6pa6ornn 6r,urr,r nr,16paHbI qerr,rpe crlenrpo-

rpar{Nlbr 4nn N Aql 1918 II rpII ArLr RS Oph.

O6pa6orrta cuerrrpot'paMM rr rro,rryarcnue a6conrorr{ol'o pacnpeAeJ]eIrl,rtr aHep-

Irrrr B rrerrpepbrBrrolr cnenTpe lrccJreAyeNlrJx 3Be3/{ IIporltsBoltrilJlrlorr CIIOCO6OII,

uogpo6rro rr3Jrolr{e}r}rbrrvr s [1]. A6co.rtrornbre pacrrpeAe,TIeHIr[ alleprtrll B crle]{Tpe

3Be3A cllaBrrerurfl 6bIrIll ts3flrr,I u3 pa6orlr [2], i'ge /IaHbI cpeAHirc paclpe/Ie.rle-

Irlrfl DHcpr.r,rr,r AJrrI pa3JrLrarrrbrx cnerirpilJlr,rrblx HJraccoB. Pacnpe;1e;rcIIlIe DHcp-

rr,rrr B o6Jracrlr 6a.rtr,uepoBcltoro cltaallta 6rr"no onpcqc"Tlelro, Han t'I B [1], uytcu
cpaBt{cHtlfl ptlclpcAcrerrtrfr sH0prirll B CuenTlle 3Bc3/{tJ cptlBFI0I{I,I'I c pacnpeAe-

Jlerrlrc]\,l DflCprur.l :B CrIertTpc J.rcTOrrHlrHa rrrlJlyqeHr{fl, rtotopsrii rre nlleer 6arr,-

MepoBCHoro cnaqr(a. Tanr.ru rrcroqlrrrrtoN{, rtarl 6yAer rlona3aIIo HIrffie, uBrtlercrl

BBe3Aa N AqI 1918.

N A q I 1 I t 8. I4a ceLIIr IloJryaIerIFIr,Ix clleltrporpaNlNr lI",trr clotouerplr-
qecnoi{ o6pa6ornn 6r,urlr oro6parrbr arerblpe, cHflTE'Ie nprl xopolrlr'tx ltao6paxre-

HI{flx !r rrNrerou,[e Hop]IaJrbHyIo ITJI0TH0CTL ]Ie1'&T]IBoIr. Ha (ur. 1 [oHal]aHa

OAHa r,rB perl,Iorpol'parllt cllel{rpa N Aql 1918. fl.nanlIafi HplIBarI coorBercrByer
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rIprlH.trroMy HenpepbrBHoMy crrenrpy. rrz rlurypu Br{AHo, qro aMrccuor{Hbre
JrIIHrrI{, IIpr'rcyrcrByrotqr,re B cneKTpe ll Aql , oseHE c;na6r,r., orcro4a Mo]r{Ho 3a-
n.lrloqllTrr, qro BJrl.rrlHr{e ta3a, HaxoAfrtrIerocfl oltoJro N Aql , na ucnpepr,rnur,rii
cneftrp 3Be3Ar,r oseH6 MaJro. Apyroii oco6euuocrbro cneHrpa N Aql flBJrfiercfl
orcyrcrBlle 3ar{er}Ioro 6anlueporcnoro crtaqxa. Parion 6anr,,ueponcnoro cfiaq-
Ha cner{HaJrrrrro rccJreAouaJrcfl cJreAyroqrm{ o6paaou. .II,rn ucex cfler(TporpaMM

i'

coorBercrByrou{afl oroMy paiiony rracrL perlrcrporpa}I}I 6nuta uepeBeAeIIa

s lg 1 6ea upe4oaprrreJrLrrolto rrponcAerrrrrl crrameuloii xpr,rnoi,i. 3arelr [oJIy-
areHHbre BeJrr{qr{H6r lg 1 6lrnu ycpeAr{eHLr. Mnr na4eeIvrcfl, tlrto tartoii upoqe4ypoi'i
Ilatr yAaJrocrr B Brrarrtlrelluor"t lrepe rrcr{.ltrotn4Tb BJIrlflIrne Bepllrlcrocrl{ Er{yJIb-

cr,rlr. O4nano lr B DToM crysae rrarll Hc yAaJrocL o6uapyntr,lrr 6anr,nteposcxuii

cnaqon. Tartnlr o6paaou, rrbr r\rolr{err rpr,Iurrl BcJIIrqrIIIy 0,03 n HaqecrBe Bepx-

rrei{ rparrr,rqbr AJrrI 6alslteponcHoro cItaqHa.

Moxrrro npeAJlolxr,rrr, 4na o6r,ncueHr{fl orcyrcrBLlro 6art,uepoucltolo cltaalfia

(r,rrrt, no xpaliueii r{epe, cro lranoi.i ucttn'rr,rrrr,t).

1. 3nee4a N Aql 1918 uueer otlellb Bl,Icoltylo rel\Ileparypy. B ropauux
BBeBAax Hoc$c[nqr,terrr ]relpel)rrrBrrolo rrorJrorqc]rrrrI orlpeAeJrlerctl paccetlHllexr

cBera Ha cno6o4nr,rx EJrer{Tporrax u 6arr,ucponcnr,ui cr{aalolt 6y4er lran. B aroru
' cryqae r{r,r Aorr}rrrrbr npr,rnr.rcarb N Aql 1918 T > 35 000' [2], tan Har( M],I ctllr-
raJrrr, arro r<0,03.

2. N Aql 1918 r,rueer 6o.nruroii qe(rurlur uoAopoAa r,r ero ul{rraA B HerIpeIlr,IB-

rroc [orJrolqerrr,le rrelHaarrrreJrerr. 34ecr, /{olruHnpyer paccerlrrlre na cno6oTlnrrx

aJrcr{TpoHax, florJrolqerrrre rcJrrrcr{ rr Apyrlrl{r,I EJrervle HTaxrIr. Ilprr aro[r rclvlfle-
parypa i\,roir{er 6r,r:rr n rre cJrrrrrrnorvr ]]r,rconoi{. Arrarr,ta o6o.ro.ltn N ilcr 1931r

[3], a ranxrc r{ Apyr'r,rx rroBbrx [1r] , rtonaaaJl , rrTo AeilcrBnrersrro o6olrosnrl
IroBr,rx nMeror 4etflrqnr BoAopoAa. I4a o6rqux coo6paaieulrii ornocr,rreJrbrro

21.
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I,r3r,IeHeIII,Ifl XI,rNrllqeCI{OrO COCTaBa B XOAe SBOJrl0qrrrr 38e3A C.rIeAyeT, qTO BOAO-

poAlrbrft Ae+r,rqur AJIrr rrApa 6o.iree neporrrer{, qerr ,qnx o6oro.utu aBeBA6r.

Itoueuuo, r{oryr ocyrqecrBJrfrrr,cn o6e arrr BoBMoErHocrIr.

t(ax orlre.raJrocl, Br,rme, npu ofipeAe,[e]rrrrr pacrpeAeJreHr{.rr DHeprrrrr B r-Ie-

rrpepbrBlror\{ cnenrpe N Aql 1918 6rr;nu r,IcrroJrrraoBaHbr ABe BBoBAET cpaBr.re}rllr.

Pesynr,rarlr oHaBaJrr,rcb orreur, 6rnaxlrnrrr rr noerol{y r{br BBrrJrl{ cpeguee. Ha

$ur. 2 xrnpHarr JrrrHr,.rr coorBercrBycr Ha6.nrogeHHoMy a6conro:ruouy paclpe-

Ae"rreHrrro 3He prr,rr{ B Hen pe pbrBHorr

crenrpe N Aql 1918. Torutan
crrJrorxHafl JIrlHrr.tr cooTBeTcTByeT

pacnpcAeJreHrlro B lrellpepblBHONI

rr3Jryt1g111111 a6corrorno qeprroro

re"rra c T : L3 000". ltan BI{AHo,

cor.[acrle xopoIIIee B AJr]I]II{0B0JI-
rronori o6racru r,r rreyAoBrerBopl{-
To,rILHOe B ItOpOTItOBOnsOnOli, HO

Irbr lr He AoJllr(rrbl olHlIAaTr. XOpO-

IIIero corJlac]{rr IIo rrceMy cIIeHTI]y,

TaH I{aH Haivrrl r.re 6rr,no y.rrerro
IreiriBBeBAHoe rlorJrorqeHlle. N Aql

lo/'rrl

(rr,rr'. 2. A6corrolrroe pacrrpeAo.rrcrrr{e
rJ rrcnpepLrnrrou oueri'r'pe N Arll

1/^

sIIeprr{rr
1918

Jreg{lrr 6rna unocriocrlr 1'a"uarirunr{, rAe t{e}r(BBeBAIroe [orJIoIqe]IrIe BeJIIIHo II

norJrorqarcrqa.rr narepr.rrr r4Nreer nro.rnoo6paaHblii xapaltrep. It coll{aJIeIIlIIo, Ao

cux rrop Irer yBepeEHrrrx oilpeAeJrenlrrYr sern.rlrHLI Melr{BBeBAHoro rrorJIotr{eHl'Ia Ao

NAql . Bcro4nerarrrrx olpeAeJreHrui,4aunoli u pa6ore [5], upuseAerlt;I raHI'Ie

Br{aaleHl{fl gr.nAu: 1'"6; 0"'15; 0-3. MtrtslIAI'I[I, vro paaSpoc oqerl]r nelnn. Ma-
.iroBepofrr,ro, uro6u s oroil o6.nacrrr ne6a nor,noqer.rlle rpr{ MoAyJIe llaccroflrll'Ia
rn-X4:8"'6r,uoncero0*3. IJoerouy cJreAyerrIplIBlIarL ABa [ocJreAHI'Ix 3Haqe-

Hr,rfl crrJlbHo Barrrl?r{errHLnvrn. C gpyloii croporrbl, BelllrIuHa t"6 rloxre:r 6r,r:rr, ne-

cnoJlL,HO BaBLI[IeII]Ioii. Mu [pIIItIJru lUI rr Ao : t"t t , otgan an ce6e oTrIeT, qTo

BAecr, r,nre ercrl HeHoropr,trl npolranon. IIa clur. 2 nynntnpua.fl It plIBafl npeAcraB-

.Trrrer pacrpeAeJrerrr{e aHepri,nr n N Aql 1918, rrcnpaBJrerrHoe Ba I\re}HBBe3Alloe

norJrorrleHrreAD:l',"\.Ulrplrxonoiinprrnol:inona3alro paclpeAeJIeHllouBryqeHurr

a6conroruo aroprroro reJra c T :30 000'. Mr,r BIIAIINI, .rto o6e STrr I{prIBLIe

rraxoArrrcfl B xolloIUeN{ col'JIttcllu. Iloaronry Nro}t(Ho ulillunts 4ra N Aql 1918

Telrneparypy, paBrlylo 30 000", rol\,IHfl, oAHaHo, rITo 3Ta Berr,rqulla orrlroqeHa
outrt6rtal.ut, cllrr3aIrHbrMr.r c rleyBepeHuocrbro lra[rrIx cBeAeHlII"r o t[e]I{3Bel}AHo}I

rrorJrourerrrrlr. Corracno rroJryrrerrHorry BrrarrcHlrlo reNlleparypbl, N Aql tgtB
AOJIlrirra r,rr,IcTrr cnentpa,nlur,rit xnacc B0 lI, IIIICfI B HaCTOAu1ec Bpel'ItI

tI , =: --]- 3"t, pacnoJlalaerctr Ha ABe tse.[lrqrrrrbr ]rr{}ne l.nauuoir [ocJleAoBareJ]b-

HOCTTT Alral'par{Mr,r cleHTp - 0BeT}I1\IOCTf,.

R S O p h. I4a qerr,rpex no.rryqeuHbrx cflenrporpa[{rr AJIfl drorolrerpnuocrioft
o6pa6ornr.r 6r,urn nur6parrbr rprr, rrlreroqrrc HollrIalLHyIo IrJrorllocrl. I{erarIIBoB.

IIa r[rm. 3 npe4cran"nega o/{Ha IIts pell{cr]lo1.paNnl RS Oph. Rpeua sHCIIoBI{quII

crreHTpoB RSOph 6suro sernno, r1 rra[.rracrr{r{r{c 6r,r,na ynte Ba}IerIIa BacBerna

ot ue6a. 3anlrcr,, rolta3allllafl s uirntrreii qacrlr {l'rlypr,r, coorBercrByer yqacr-

liy IIJIaCTI,IHnI,I, ceO6ogHoxry or BacBerl{u rre6a. Illan}Iafl ItIIIIBatI ua {lrrype
cooTBeTCTByeT 11p.t,Ir{firolvly ItoIrrllHyyNIy,
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I{a npune4eunoir r[nrypbr Br.rAHo, qro [poBeAeHr{e HorrrrrrryyMa He oqerrr,
yBepeHlro uB-3a rla"rrlrqlrn 6onrmoro Ho.rrtl qecrBa Ixrrponrrx aMr{ccuoHulrx nuuur.i
yltepeHnoii I4HreHcrlBHoctlr. 3ru JrrrHrrrrr rro-Br,rArrNrolry, BoBrrlrxaror B pacmrr-

x. 4686

@nr. 3, perltcrporpauMa crre(rpa RS Oph

pflrorqeficfl o6olouHe, o6paaoranmeftcfl fiocile Bctrbrruftrl arofi aaeagrr s 1g5g r
floarorray Mbr Ee craJlrrt rIpoBoArrrB npeABaptrTeJrbHo Ha perrrcrporpaMMax crJra-
?r(eHlrbrfi EetrpopbrBErrft crenrp, a o6pa6arrrBaJrr{ 3alrrrctrr, Har( oHrr ecrB, AJr.ff

t,u 2,5 l/h J,C

@vr. 4, Ha6nro,qaelroe a6corrotr
B crle*rpe fi3 d;l""oerrer{rle 

o'eprrllr

noflyqeHr,rfi lg -I^. Sareu troryqeEllbre Berr,rs[Hbr lg /l uo pasJrrlrrHbrM oneKTpo-
rpaMMaM 6rmra ycpe4lrerrbr r4 rra ocrronarrr{rr cpeArrrrx Berl,rqr,r.H 6ruro uocrpoeuo
na6,rrc4aeuoe a6conrorHoe pacrpeAeJrerrze Drrepriltr B ctreKrpe RS oph, Koropoe
rroHaBalro na {ur. 4.Huuta, Harlracauubre rra[ oMrrccr{onl{brMrr [oJrocaMr{, coor-

Y

H.f

l,g /
0,5
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tseTcTByroT rlx AJlr{rrar{ BoJIrr B aHICTpeMax. Culomnan [.rIaBHaf HpI{BafI CooT-

BeTcTByeT pacilpeAeJIeHI{Io DHeprI{I{ B usilysenr'u.r a6colroTl{o qepHoIO TeJIa

c T :6000'. It coxranenuro, Her AaHHr,rx o Irelr{BBeBAHoM IIorJIorq,eHrIrI Ao

RS Oph. Ho ue o6u1ux coo6pa?fieguli c;re4yer o6rrAarr,, qro orlo 4olixuo 6r,rrr,

BHaqlITeJILHunl. CtegoBaTeJIbHo, cuexrpor[oro[{erpl,rsecltarI rellneparypa

AoirE(Ha 6r,rtr, arra'It'ITeJrbllo 6olr,me, 'IeM 6000'. Ho 6ea rlaAell{Hbrx olpeAe-

,TreHr,rft ueJrr{qrrrrbr Me}r{BBeBArroro norJrorqeHr.{rl He rIpeAcraBJrflercu BoBMo}I{Hr,Irr

cHaBarb qro-Jrr.r6o 6o.rree onpeAeJrerrHoe orHocrlTe,rrbHo crler(Tpo{orouerpnue-

cnori reuueparypbr RS Oph.
Anroprr Bllpax(alor 6.naro4apuoCrr P. E. Iepu6eply' 1rpIIHI{MaBlIelIy

yqacTr,re B fIoJIyqeHIrI{ cIIel{TporpaMM.
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PACNPEAEJIEHI4E EIIEPIIIII
B HEIIPEPLIBHOM CtrEI(TpE TTOBOIOAOtsHOI-I

I4 CI4MEI{OTUTIBCT(I{X 3BE3[

T. C. Iie.oatu,lta, A. A. Bon,patqft.) p, E, Ieput"$epe

I{a.rrolnertrr ilcpBbrc peBy,rtr,rarr,r no areaguoii crrexrpot}oroucrpr.rr.r, fioJryqerurr,rc na 2,6-
rterpotsoM pc{;rcnropc I{pr,rrrcrioii acrpo{uauuccnoli o6ccpnaropnr,r. I{parno orlr,rcarr 6cc-
rlelenorii ctlet{Tporpa$, c RoropbrM rrpouo4rrJrr.rcrr ua6.ruro4entrR, r,r no4po6uo rr3Jrolr(crral
I{eTOAI'IHa LTCCJICAOBaITLITI pacllpeAeJrerrfifr srrcpr]rr{ B rrenpep}rBrror{ cner{rpc 3Be3I(.

IIo 30 cnenrporpaMr,ralr rroJlyqeHo pacrpcl(].rrerrno Drrcprr.rrr B cncr{rpe ronologodrroii
sBeBAbI AG Dra rr ts clexrpax rpex cr,nr6r.rornqccr{r.rx srca4 (Z And, AG peg u Br cvg).
.(na xanrgoii I'r3 srux: BtseBA rrocrpoerro pacnpcAoJrelrr{c iltreprrrrr B cner{rpe or 3300 Jao
5000 A ({nr. 5, 7,9 n 71) r'I Aalra furrrrr".r,or"rrrrrcprrpclraqrrr rra6.rrro4ar:lroro pacnpc^e.rrc-
nrr. Crrenrp AG Dra coorBercrByer cyr{}raprroMy crrexrpy 3BeBAr,r co cnerrpo{oro}rerprr-
.tccttofi rcrrneparypoi,i 2800' K rr rrorrr4goBarrrroro uoAopoAa rrpr.r Z. --- 20 000. K; clcxrp
Z And r'rrrrepnpcrr.lpyercrr Har{ coB}rccrrroc rraJryrrclnc BBeBAr,r c ? : 3600"K ,n ,o4opo4rrnii
lrJla3Mr;r trprr 3,uer{rpolrroi.i rcr,ueparypc 30 000"K. crrorrrpr,rAGpeg n BF cyg B r.rayr1s11_
iroii o6'[acrn crefiTpa o6yc;ronlerrr,r cBerrerrr.roM r.rorrr'r:]oBarrrroi.o BollopoAa npn a.rrcnrponrrolli
Tcrlllcparype 30 000 r B0 000'K coorRercrBcrllro. Oqorterrrr orrrrrrrccnr.re roJru{r{ Bcex ra3our,rx
ITO}ITOIICIIT II3YqEII}IbIX O6r,CrtrON; B JII,IIII,I],I II6 O]I],I COCTABJI'TIOT ]{I]CI{OII,HO CAI,III],Iq.

Oqerrcrrr,r DHBI'TBaJIeIITIIT;IC IrILrpr{IrLr trall6onoc ,rpHrrx Dr,ILlccuorlrrbrx .lrr.rnutl Lr no rrai,i-
Aelrlror'Iy pacllpeAeJrclllllo sIICprIl]r B rrcnpcpbrlrror{ crrcr{Tpc r}Lrlrr.rcJrerrbr 3}reprerflrrccHrre co-
orlrofilell1lfl lre]nAy 3r'Irtccr'Iollllbrr{r.r Jrr.rrr.rfl}rr'r. flpc4napnrcllrrrrii rio,urr.iecrncHrrrtii arra.lrIltl
oMr{ccr'rorrlbrx .rlrrrrni.i, rrponc4cnnuii Arrr BIr Oyg, nolrucp}r{Aacr peay.rrr,.r,ar!.r, loJryqerrlLrc
IIO IlClpopr,rBrrolry crrLlr(Tplr.

I{cc;rcTloHarrlc lrJlalreraprroi,i ryrrarrnocrn IC 4gg7 nocJr}rx{rr"qo AorroJrrrtrrcJrr)rrr,rtr riorr_
Tponcr'r ItpaBI,r.[trrrocrrr rrcloJJbBoBarruoi.i uero,lrrHlr B rleJro]r,

ENERGY DISI'IIIBTITION IN TI]E CONTINIJTIA{ OF NOVA.T-JKE AND SYI,I-
BIOTIC srAlls, by 7'..s. Belyaki.na, A. A. lloryarchilt, R. E. Gershberg.- The lirst, rc-
sults of sl.ollar sperci,ropltotomotry obtaincd u,itlr l.hc 2.6 tn rr:flecl.or oI tlte Crinrparr
AsLroplrysical Obscn'atory trre givcr. Thc slitless spcctrograph uscd for lho observaLionsjs described in brief. 'l'hc tlclhod applicd lor tLc stucly oI tlic cnorgv distribnlion irr l1c
cont.inuous spco[mm of stars is dcscribed in tk.tai].

The euorgy distribul,iou irr thc spcctrurn of l,ho nova-lil<e sl,ar AG Dra and in ilre
s.pectra oI Lhrec symbiolic stars (Z And, AG Pcg arrl BF Cyg) is obtailecl fron 30 spccLro-
gratrs. For cach ol thesc. stars the crrerel, distribution in ilrc spcctral region irom 3300 A
to 5000 A is tletcnuirrcd (iigs. 5, 7, 9, 11) ancl a physical interprcl.alion of the obscrvc6 cli-
st'ribulion givetl. The spcc[rurn o-[ AG Dra currcsporrtls [o a compositc spectrum oI a stal,
rvil,lr a spcctropJrotortiotric tcntporalure ol 2800"K antl oI an ionizcd hv{rogerr aL Tc :
20 000"K. ']'Lc sPoctrurn of .z And is ilterpretetl as cornbincd radiatiorr oI a star. with7:3600'K and of a llydrogert plasma at elcctron tcrnperature 30 000"K. Tlc spectla of
AG Pr:g and BF Cyg in the ilvcstigat,cd spoctral rcgion are duc to ionizcrl hyctrofen cnis-
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sion at electron tempcral,ure 30 000 and 80 000"K respcct,ively. The oplical thickness of

all gaseous components o{ the studicd objects is estimated; in I{6 it is equal to scvelal

trnits.
The eqriivalent wiclths of the brightest ernissio[ lines are esl,irnated and the energy

ratios of tlte en-rission liucs computed lrorn the derived energy disl,ribution in the cou-

tiuuum. A preliminary quantitative analysis of the ctnission liles oI BF Cyg confirrns

the results foun.d frotn thc continuolis spectrum.

A study of ilre planel,ar), nebula IC 4957 served as an additiorral colrtrol of ihe app-

lied nleLhod oi invesLigatiorr as a rvltole.

CraM6lrornsecnrre BBeBALI npeAcTaBJLrIIor co6oi'l Ipynly neHyJLspHbIx

BBeBA, IJIaBHafl oCO6eHIIoCrb IiOTopblx COCToI'IT B TOII' qTo I{x CrreHTpLI CoAep-

)r{aT BecbMa trporIIBopeqI,IBr,Ie xapaHTepr{CTITRI{. Hapn4y c noJIocaMII IlorJroule-

Ilr{fl oI(lrCIr TtrTaHa B cIIeIiTpax STIIX SBeBA Ha5JIIOAaIOTCfT eMIIcCLIoHI'Ibre JII{HIIII

eJreMe[roB c BLrcoItIINIt{ rloreHq}laJlaMl{ I'lofrllsaIIl'I[ - He II, [Fe VII], INe V]'
Taxue E(e oco6egHocrrr, xorfl r,r B lrerrbrrrel"I crerlerIrI, Ha6rIoAalorcfl B clreltr-

pax HoBoIroAo6Hbrx 3Be3A.

Vxaaasurre ocoseggocrr{ eu1e He [oryquflu rlaAe]ngoro o6T,tIcHeHI{fl' xortl

6trno upe,qtoffierro HecnoJrbxo rr{rrorea. Ocnounrrrlr ilpe[rlTcrBrreM s4ecb flBJI.Eer-

cfl oTcyTCTBr{e AaHI'IbrX fla6ilroAeHrlli.
Heupeprrnnbrii clenrp npeAcraBJrfrer oAHy I{3 ocuoBI{LIX xapanrepl'Iorl',Ifi

uB11yrralotrIero o6T,SHTa. trIayueulrro rlerrpepr,rBHoto clrenTpa cr'IM6r{orr{qecltl'rx

r{ HoBonoAo6ur,rx snea4 IIoCB.aIIleHo I{ecfioJIt,Ho pa60T t1-5],I{ JII4ItrL B oqellb

rrelrHorr{x cJryrra.sx yAaBaJrocb Ha6IroAaTr, 06JIacTL Ba 6ailLMepoBcItI{M cltarl-

r{oM. IOCJIeAIISS O6CTO;ITSJIE,CTBO qpe3Bllqai'irlo Ba]HHO, TIOCI1gJILHy' CyAfl IIO

r,rHTeHCr{BHOCT1T 3Mr,rccr,lor{Hbrx JIr{Er,rr-r BOAOpOAa, AOJr,fI pefioM6uHaqr,roguoro

cleHTpa BoAopoAa B IIe[pepbIBHOM IISJIyqe]IIIII AOBOJIT,HO BeJIIIIta.

B uactoarqeii pa6ore uByqeHo paclpeAeJlel{I1e sHepll{lt B I.IetrpepbIIlHoI\I

cnefirpe (n $ororpar[uqecfioii rr yJrbrpa$rroJreroBoii o6nactnx) rpex cIl]I6lIo-

rr{qecnr.rx 3Be3A - z A1d, AG Peg r.r BF Cyg rr oAHoit I{oBolroAo6gofi sBesAbr-

AG Dra.

l. tr{uctPYnrelrr

Ha6nIo4aroJIbHsII-I l\IarellIlaJI ArIfl IIacTofluleii pa6otrr 1torryqeg Ha 6ecu1eile-

BoM crleHrporpad)e CII-79, ycrarloBJre}IHolI B nprIMoM tiloltyce 2,6-ue:rponoro

pe6JreHropa (3TIII) . Onrnqecxa.s cxelra crer{rporpasa pacculttalla cueqlIaJILHo

4rrn pu6oru, c rJraBr.rbnr rrapa6orr,1qec1rllrl Bepr{anou 3TIII rr Iro3BoJrrer 6ee Eo-

rr6JrIlrITeJIbI{Ofi KoppeHItrI'II[ oIITIII(I{ IIoJI}{a.Tb IIJIOCHOe troJIO xOpomelO Ita{eCTBa

ArrarrerpoM * 10" Pa6o.rlii crreKrpaJrr)rrbrrl rlrrTepBaJl 3200-5000[, 4ncuep-

cr,rfl tB0 Al*n. Ourlrna clenrporpa(ta uncro JIIrrIBoBarI, orllocl1reJrbHoe orBep-

crl{e fioJIJrlIMaro}la lt13,8, Ha}Iepbr- F14,7 ' ,fl,ucneprupylotqllNl DJreMcHroM

cJrylrir,rr 4uc[partquoIIIIarI perrerna 300 uLmpufro6ltt]r,, paBNIep saIIIrpI'IxoBaHIIoii

nrorqa4n 40x35 .t1il3; peilrcrna pa6oraer B rlepBoM rlopaAne' Cnerrporpadl

CHa6)ileH peBoJIDBepIIoIl Itacceroii uo4 IIrIacrlHIty I 19 cn2, Itoropafl IIoBBo-

JrrreT [OlryqaTb TpII CHIIMI(a Ha OAIIy IIJ]aCTIIIJIty 6eg Cueur,r I{aCCeTLI: AI'IaIvIeTp

nalr{Aoro grrtrllna 37 at,tt. BeCr, Cuenr:polpa{ }IomHo BpalqaTb BoI(pyr' oIITU-



qeLlK0ii OCr{ TeJre0fiO[a, qTo rrosBo-
..rrfleT opl,reHTr.rpoBaTb crrel{Tp rra JrIo-

5ort noa raqr,rouur,rrli yro;r. Mexaur,rarr
pacrrrr{peHr.r.rr crrenrpor pa6oraer c
-racroroft 17 ryuntool.untt, v. o6euter-tr-
Baer rrrr{pr.rHy cnentpa 0,3 n n. Vupan-
JreHr,re pa6orofi BarBopa cncrirpor-
pacpa u cuesoi,i HaApoB B r{accere
upolrSBoAr{Tcfr Ar.rcTaHqr,roHHO, o

JIcrrTparr,Horo nyJ rrra ynpaB-
.JIeHr,rfl TeJIeCHOna; TaN{ ilte Ir}IeeTCtr
anrolrarn.recnnii Aarqrrn aHCiloBrl-
r1uii, pa6oraroqnii rJ AuauaBorre or
I uuu" go 4 uac.

Cuenrporpa(i paccqlrarr onru-
nolr-riorrcrpynropolr I4. B. Ileiicax-
oorrolr r,r cnpoer{Tr,rpoBarr A, tr. Ito-
JIecHr4noBbrM n locy4apcrBerrrrol\{

tlrr.rr. 1. Penpo4yrtqr.rr.r clerirpo-
lparnr, r1o.[yqen]rrrrx ua 3lt lll

c0 crcrirporpatlorr Cll-79
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onrn.recroM rrrrcrrlryre uu. C.tr4. BarrrJroBa rr l,raroroBJreH ua f ocy4apcrBeH-
nolr On:rr,rH o- Lrex a rrusc cH ol,r B aB oAe o Ienr.rur pa4e.

IJa rflr. I nplrne4etrbl HecltoJIrrr{o yBer],rrrerrubre orresarxr.r crtexrporparr}r
paa.xuqHbrx BBeBA, [oJryucHr,rbrx ua C[I-79.

2. Ila6uo4errr'rrr r,r o6pa6otxa

Jle:rou L962 r. rrbr rro.rryurr.rrrr oKo.rro ora cnenTpor.parrM HoBorro-
4o6nolt n cuu6r.10ruqecriux BBe3A rr BBeBA cpaBHerrr{fl.

o6r,r'rno Ha oAHoNr naApe rrJracrr.rrrnlr {ororpadlupoBaJrctr crrexrp r,rccJreAve-
.rroit BBesAbr, a rra AByx Apyrrrx naApax - cIIeHrp BBeBAbr opaBHeHr,r.s,
[p]'rqeM 3BC3Aa CpaBrrerrI'lfl $oT orpai[upoBaJracr] l(o Ir ilocJre SHctroBuqr,ru
ocnonnoii sBeBAbI. B na-recrse BBeBA cpaBlreHrrfl nr,r6upanlrcb BBeBAbr cneH-
TpaJrr,r'rbrx HJraccoB B5-A5, pacnoJroiHelrrrbre rro Bo3MolnHocrlr ue ganee 5o
or HCCJreAyer{oro oSrenra. FJa naApe rloryqaflu HecnoJr],Ko (uo nocr,uu)
clleltrpoB BBeBAbr cpaBHerrffr. Bce ancuoalrqr,ur 6r,rnu AocraroqHo nopornrr,
rr (rorr ne6a ua crrrrNrnax lre [oryrrajrcfi. Bce cuexrporpa]rMr;r xatn6po-
uaJrr.lcL npr,r noMotrItr cryrreHqaroro oc;na6urern rra la6oparopHolr cfler(Tpo-
rpat]re. Ha perrrcrprrpyrcx{enr unrtporlloror{erpe MO-1r 6srtt rroJryqsu6,
perr'rcrpotpalrMbr sBesArrbrx crlenrpon. ItoJrnsecrno o6pa6o:ranur,rx cIIeH-
rllorpanrnf rr [potseAeHlre reIIpepbrBrroro cleHrpa rra perr{crporpaN,rNrax [pr{-
BeAelro Hr.rxre AJrfl HalriAoro rrayrreHHoro o6r,enra. Aolr narx4oft cepr,rrr
cHI{^'IItoB (oclroBHa.fl 3tse3Aa f aBea4a cpaB}rerrr.rfl) 6r,rra nr,rqlrcJreHa paBHocTrl
ser.rr,rrrrr{x paccroaru.rii; Bo Bcex c"[ysaflx paBrrocrb BosAyruHr,Ix 1!racc He rrpe-
IlblIIIaer 0,1 r'r, c;re4oBareJlLlIo, 4r,rr]-r{epenqr{aJrbHarr clenrpaJrbHafl Er{or[rrnqr,rtr
n a'rrrocrlrepe (n r,rnteprare 3200-5000 A) upene6penrr.rMo MaJra 4la rfororpa-
rfr.rvecnoro r{eroAa r,rccJreAoBarrlrs. 3arelr o6r,rqrrrrnr nyreM pgrliorpofpar\rMr,r
cllclirpoB 6sulr uepeneAelllr B nllrrBiie pac[I]eAeJreHr.ra Dneprtrlr; Hpuetre 6r,rnn
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ilocrpoeHbl B OCrIx lg I,1l|7,,, Tafi qTo CoBIIaAeIIIIe sTIIx RpHBbIx (c roUuOCrlto

Ao cABrrra BAoJrb oou lg I) gnn pasHbrx cileftrpoB o4uoii ra rofi xte sBesALr yHa-

3brBaJIO Ha rosHocTr, {otouerpr'ruecxofi IIpoltreAypbr.

PaeHocrb lg .I 4rn rlccJreAyeMoro o6rexra r{ sBesAbr cpaBHelll{.fl Aaer pac-

npeAeJreHr{e arreprr{rr B crrenrpe rrccJleAyeMoro o6texra (oruocr'rtelr,rro 3BesAbr

cparueuun) , cno6op,noe or Bcex r{HcrpyrleHraJll,rrblx arp{exron - cilel{rparlL-

nOi,r qyBcTBUTeJ.bIIOCTI{ IIJIaCTI{IIHI{, CeJIeI{TIIB}IOrO IIOIJIOUdeHlI.fl tr OTpame-

Hr,rrr B 9IITIII(g TSJIecHoIIa I{ C11SHTpolpa$a, ttOnqeIITpaqIII{ cnera 4lr$paltquo}I-
uoli peme:rfioft, a Tafi)r{e or norJrorqe}rrrfl cBeTa s 3e}.{HoIt arMoc{epe.

flocnolt,Hy {ou ue6a IIa Haml{x CHI{l(Itax npaHTI'IqecHIl eqe ue o6uapylHll-

BaJIcfl, To IIpI{ floJryqegtlu oTI'IocI{TeJILHoIo pac[peAeJIeHI'I.rI aHepIlIrI oco6oe

Bflr{MaurIe yAeJIfIJIocb uo46opy {ororpa$r'ruecgoI:I nJIorHocTI{ Cuenrpa 3BeaAbr

CpaBHeHlrfl.,[,elO n TOM, qTO SCJII{ BBfITb CleItTp sBeBAbI CpaBHC}IlIfI, y I{OTOpolO

,rrorrrorru oltoJro ?r 4200 A, 
"rturrr"r' 

TaI{afl Ete, fiaH B crler(Tpe llccJreAyeMoft

BBe3Ar,r, ro B o6JIacrul,3400 A cuexrp lIccJIeAyeI\Iol:i sBe3AbI 6laro4ap.a altlrc-

Ctirl B ylrrpa{rrOleTe }Io)HeT IIMeTb etr{e AOCTaToSHo Bblconylo IIJIoTHoCTb'

rorAa fiar( c[er(rp sBesAbr cpaBHerrr{fi 6y4er yxe rreAoAepTI{aH. B peaylotarc

o6pa6o.rrttr ranoii napbt C[eltT por paNlr\I B li pttBoi'l paCnpeAeJteHh.t D]tepl-tlIl

n yntrpa$norerosoli o6racrlr crrexrpa r{ccireAyerloro o6'be(ra rIo.rIBI{rc.fl peanlrii

IIoAT)eM,npuqeMllaqaJIosToIoIIoAT,eMaSaBlIcIIToTTofo,IAeBcIIeKTpeSBe3AI,I
CpaBrIeHlltI Uaquuaercfl o6IacTb HeAoAep?fieli. Bo ue6erxau!1e sTolo (I'II{Crpy-

MeHTaJrr,HoIo> atfSerra, KoTopbli{ l\fopteT cylqecrBg]IHLIM 06pasOI\I yCJIoEtIII'lrI]

tfuauueCnyro IIHrepnpeTaIIr.IIO ]Ia6JIlo4enr,ri:1, MbI TulaTeJIbHO II046I'IpaJIl{ cneltTpbl

BBeBA cpaBrreHrrrr uo rrJrorrrocrrr rr BeJIII o6pa6orHy roJrblto Ha JIr'rrleiiHori 'racT tt

xapaxrepl,Icruqec1oil Hpr'tuoii. fIo-nu4lruoMy, BropuqHLIe pe3KI{e IIoAbeN(bI

n yrr,rpacfnonerosori sacrr{ (upn fu:= 3400 A) a6conror}Ioro pacrpeAeJle}IlII

aHeprur B crre6rpax AG Dra u AG Peg, orr{cagrrr,re B [3,4] , o6ycrolltcnur

rroAo6HbIN{ (I,IHcr pyMeHT a.rr bHLIM) ar[d enr onr .

,[,alee AJrfr rroJryrreHr.rfl a6coJrroTrroro pacIIpel{eJle}IlltI 0Hepl'lII'1 B CIIeItTpe

r,rCCJIeAveNIbIx O6T,efiTOB Heo6xOAI'INIo 3I{aTb a6Corrotrtoe paClpeAeJIeIlI'Ie gllep-

I-Lrr,r B cucl{Tpax BBeBA cpaBIIoHI{fI. 13 rracrOnllco BpeNIrI Taltl4e AaIl}IbIe IIo}I{Ho

Baarb Jlr,r6o tre pa6or llla.nonrHa II elo corpyAl{IIItoB [6],.nlr6o t,t3 pa6or ltoAa

[7] u Eonaana rr crona t81. Ilpr cpaBrreHlrlr urnx pa6or o6uapymrnalor0rl

CrrCreM&Ttlyeolitle paCxo)fiAeHlltl IIelIiAy pe3yJILraTaltr'r t!pauqyaCHllx cileltrpo-

r[oronerpr.rcToB r,1 aMepr,16ar.rc1r{x sJrerrTpodtorouetpr,rcroB; cneHTpot[oToMer-

puqecI1lre TeMrrcparypbl B t6] CI,ICrexIarllqecltu Bbllue. flocHoll,xy IIa1ua

pa6ora Bl,rrroJrr{eHa rel,r E{e [,reroAon{, rrro 11 pa6orr,r LUaJrouina II AP., a AaIIHbIe

Ho71a, Eoueana u crona Aaror ropasAo rlreHee yBepeHr{r,re pesyJrLTaTbrB nolloTlio-

nOIHosorl o6lraOrr,r clenTpa, npeAgraBJIrl]oqeii AJITI ]IaC OCo6h:rl1 J:IIIrgpeCl IIsI

BBflJrrr B XasecTBe ItcxoAIIbIx AaIIHLIX peByJILraTbI ippanqyecrtnx aCT pod)!l3r'I-

ltoB.
t( punyro pacflpeAe JreHr.rrr sHepr]rr{ R cnenTpax 3 Be3A clreltrpa JI LHbIX I{JIaCC0l}

B5-A5, rpy6o roBoprr, Molnrro pasAelrrrb HA rprl qaCrII: o6lactr, s6Jlltgrr

6alr,ueponcfioro c1aslta or 3600 Ao 4000 A ,, .rpr,le"alolql{e H HeI'i no o6e cro-

poflr,I o6JIaCrI{ C AoBoJIL,}Io IIJIaBHBIII xoAoNI I{pl'lBoii Ig 1. 3'r'n [oCJIeAHI{e o6JIa-

Crr{ Mo}ItHo tloorpollrL uo cpeAHIIM l6COIIorHbIilI CIIeHrpo(bOroN'Ierpl'IqeCtrt,rN{

rpaArrerrral{ AJIfl cnel(rpaJILHolo IIJIacoa Ha?Iiloii 3uc3/{LI CpaBHeFIIIfl t6:l '
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O6"uactt me s6Jruan 6a"ur,ueponcnoro cr{aqrta Becr,}ra qyBcrBr.rreJrbrra HaIt H rre-
6onr,utuu rraMerreHr,rtrlr xapanrepnc'lux {oroc{eprr calroit 3BeaAr,r, rar( u H paa-

"]II'ItIHLIM rrHcTpylrelITaJIEHI,IM e{ipeH'rau. Ocnosurrnt 3Aecr rrBJrflcTcrr I,rHcTpy-
rIeHraJILHbIIi a{$ent, eaultcaulr'rii or Ita.recrBa r,rao6panreutr.rr BBeBAbr. flocnorr,-
r{y r(oHrypbl nuulrii ua 6ecrlenenrrxl cnenrporpaM}rax onpeAcJrrrrororr paa^ro-

])oM r.I xapar{repo}I r.rao6pameur,rrr BBeBAr,r, ro, orreBr.rA}ro, xoA Ha6rroAaeMoro
<(HefipepbrBHoIo)) c[enrpa 6y4er pa3Jrr,rarc]r A,[r{ /(rrcrreptnpyrcl\rrx cr{crerr c
pa;.nu'uroi,i yuonoli Tllrcuepcucii u 6y4er tl,reulrrJcrr AJrn oArroro rl ror.o ?{rc tr}r-
crpyMcHTa B SaBr{cr.1r{oc1't{ oT cocTorrrrl,rfl aT}ro_ o-
cr[epr,r Bo'BpcMn paaJr14lrHbrx oric1103rqr,rii. ITollonry Ls/I

4,rlr o6;racrn 6anuntol.roB(,[ioto cria,rHa r\rbLe rrc- 'zl / \
noJIl,soBaJI,.cTaT'cTltrlectitrx;[atIrIbIx,aonp0A0- I I , \
r'Ir,,r, xo4 rtpr,reori pac,.peAC,rotrrfl cHCl)r,,rr A,ra I L-\
tta;m4oit BDeJArr cpaBrr0nlrn rr Axrr riarrr4ori 4alrr I I / \
rra6.r ro4errrtrr orAcrr r,uo. f{.rrr u.r.oii qen, }rrrr Boc I / / \
T1O.' r,3OBaJIhCL trr\teB,.t''r4ctr 1r rrA,tcr\t pacnop,l*c I / j \
tlul{ cner{rpaurr N Aqtl9l8. no,ry,lc'lnrbl\rn rra,r.or\r I I l- \
)r(o re,rccrrotrc 3Tllt co crcr(rporparfronr Clt-7g. ,l I \
Iturt 6sr,ro nona3aHo n [9], crrcrrr'p N Aql tgl8 Hc I 

, 
- k 

I

rrMCcr sarrc'ntbrx cria'trtoB B Br13yfl,'t r,rroii rr (ro.r.o_ I \
rparlrrr.rccrroii o6.racrrrx cnclrrpa. Iloc,ro,rry pastroc.r.b I \
lg 1,,o."p - lg 1u,,.,,r lti\r0ei' Ct-iit,tuli t.o,rtrrlio 6rLarO. I V
ir,apR crra,rry B cncrr'r,pc 3BC3/rr,r cpaorrorrrrn. lTprr I urr, _,-!{-
abr rltCJ.IeHrtrI pa3ttocTl 19 /,,,,,,,t, - lS l\ \,11 ltbf ril.rlil_ 

I ./ \ ,,,r,,'ro'r'r'Ar(lrc trHct'pylrcH|aJIbrlbr(' lrfr[rettr.tr, trir]t-rryB- ,l , PcTBr,rTeJIblrocTb DlIyJIr,cuu, rtorlr{eHTpar{ rIfI cBCTa " n
norrror*or]i, T E '1.'",,..^ 

2'5 
l'/),3'0'peruernoii rr T. rr. Tax .rro ecJrlr npoar{cTpanoJlrr_ 

<It,t . 2. t4r,rrrn..rpnurrl,1ruro_poBarr, rrJraBHyro Hpr{Byro lg 1rr."p _ lg 1y,1,11 Ha n;,r,r; ,il.ri,.r"rrr1,r paorl)eAo.,ro-
o6nactr, l,)"2+000-3600 A, ro paSHocrr, xrc)l{Ay ilrr)r axcprlrr.r r cncri,Lpax

(lg 1.r."o- lg /*-rnr)rn"rp u (lg lou..p-lg 1xA,rr),rao,r 3Bo3l{ cptiBIICI,LI

Aaer IraM xo4] nprrnoir lg 1ru..p n o6nac,rrr 6a.rrr,ueponc*oro cr(arrna. onr. 2.
rrJrJrrocrprrpyer Bcro ,,porleAypy 

',o,ty.,eHrrfl a5co.,,rorrroro pacnpereJreHr{rr
Drreprr'rr'r B cneHTpe 3Be3/[6r CpaB]rer{lrrr. 1{puoar fa cooTse.r.Lrr]_rye1. perr,rcr-
porpa,rMe sBesAbr cpaBlrerrr,rfi GC 21240 (ncuo.nr,aonaunoli rprr ]rsyrreHrrr.r
AG Dra), nepeBeAeIIIIoi'i u rrtrretrcl,IBlrocur; rrr,rir{e nprrBeAerra arraJrol.rrrarrr&fr
I{prrBarr 6 4nn N Aql 1918. }tp,naa 6 Aaer lg Icr_ lg 1rq.{qr; BAecL, ,nie norraBarra
'DItcTparIoJrtlqtrn npneoi'i c na o6'lacrr, 6anr,rrepoRcltoro cr{arlr{a; or aroii ,rorrnoi1
.Jrr{Hrrr'r r,r3lleperr lrcrnunrrrji xo4 rtplrnoi.i paclpeAeJreHr,rfl eHeprJrrr B clenrpe
sBesAbr cpaBrreHr'rfl s o6JracTrr 6anr,ueponcnoro crrasHa. I{anoneq, Ha rro-
CJIEAIIENI TPA{TtrtE NPI,IBEAEHA IIOJIIIIIfl I{PITBArr PACrrPEIIEJIEHII,{ 3}IEPTI,II{B Crrer{T pe 3Be3Ar,r cpaBrrelrrfr: n rtpr.ruoi,i,,,] coorBercrByroqeii cneHTpo-
r[oron'rcrpr,ruec(ofi rer{[epnrypc BtseaArrr n t!ororpa{r.r.rccnoii o6rracrrr 

"r"r,rpu,rrpr{crpar'rBaJracrr, corJracHo rpar[r,rny a, o6.rac,rs n6.ur,r.:n 6anr,uepoucl0ro
cr{aqna' a r( arorlry yaracrlty xpr,rnor,i, B cBOrO OqepeArr, rrprrcrparrBaJracrr rtpi.r-Ba'r, coorBercrByroqarl cuenrpo$orolrerpu.recnori reMrreparype 3Be3i{r,r B
y;rr,rpa$r'ro.nerosor:i o6.rracrn cner{rpa. TaHlre cocraBrrbre i prruura 6r,r.nr,r no_
cTpoeHr,r AJrrr BCex 3Be3A CpaBlrelrr,rfl.
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Cyuua a6Conroruor6 pacnpeAelle1ttfl. 3I{epIlIII B CneHTpe sBesAbI CpatsIle-

Hr.rfl lg 1an. cp tr pac11peAeJIeHlIfl sgepII'IlI B I{CCJISAySI{O}I O6.1,e1re oTHoCI{TeJIb-

Ho BBSBALI cpaBHeHI,Ifl 1g I - lg /.o. cpr IIoJIIIISIIHSIO SIIISaHIILIM o6pa3oll,

OrrpeAeJIfleT IICI1OMOe a6CoJIIOrHOe pacnpeAeJIeHI{e SHepIIIII B CIISI(Tpe !I3y-

qaeuoro O6tenta, cBo6oAHoe oT Bcex I,IHcrpylIeHraJIr,HBIx s{{etiron' Ho orfl-

rorr{egHoe a{tlexrou Au+SepeHIIIIaJIbIIoIo }Ie}I(sBeBAIloIo [oIJIolqeHI'Ifl' lIo-

CJTSAIII4fi LIMeeT MSCTO TOIAa, I(OIAa BSJIIIqIIHLI MemBBCBAHOIO IOIJIOIqe]IIIfl

Ao r.rcgJleAyeMoii sBeBAbI I,I sBeBALI cpaBHeIIlIfI paBJInqHbI' Ouenr'r4nO, rlro6bl

yqecrb AI,r{{epeHIII'IaJIbHoe Me?ItBBeBAHoe ilorJIolqeHfie LAt'l r(a}T(AyIo rorllty

rpa$uIra lS / (lil) Hylr{Ho cABII}Iyrb BAoJIL ocrl a6cqucc rla BeJI}raIIr}Iy

0,4. ry LA, (?," B aHrcrpeMax) ' SHaqeH:l.rr LAD AJrfl liail(Aoro I'IccJreAoBaI{-

rroro o6'beI{ra 6yAyr paccMorperlbr rrI'IE{e'

3. Peayur,tarbl Ha6xlogerlrlii

Bcero MbI [oJIyquJII{ oItoJIo 30 cnertpon CuNI6uorIItIecfi}Ix I{ HoBoloAo6Hoii

3Be3A r.r cBbrrrre 60 cuexrpon BBeBA cpaBHorll{f . Bce cleHrporparlrrbr rIoJryrIeHLI

Ha rrJIacTLIHxax Ilforcl Zenilh. B ta6l. l npunegen no"TIllblii [epeqeHb rIo'rly-

rleHHoro Marspuara. 
T a 6;r tr r1 a 1

AG Dra

Z And

AG Peg

)3 F Cyg

GC21246

GC 33021

GC 3071 I
GC 31052

2 cvg

29-30. VI
30.vl--l.vII
t-2. \/I I
5-6 . \/I I
6-7. VI I

7-8.VII

5-6. VII
6-7. VI I

1"

2

J
,
5

1.1.

L

2

t5
t0

6

6

6

D

6

tl

AG Dra. tr4a urecrr rlorlyaleulrtlx cfler(rporpa]IMAG Dra g';rn Soronetpt't-
qec11orl o6pa6ornu 6r,rnr oro6parrbr qerl,Ipe, cHflTLIe [pI{ xopo1allx IlBo6pame-

Irrrflx rr r{Merorq.t{e HopMaJIbIIyrc IIJIorHocrb. Ha ftur.3 [ol{a3aHa oAIIa II3 pe-

rr{cTporpaM}r crreHrpa AG Dra. flnasHas JIIIHIIfl IIa 3TOI\I pI{cyHHe coorReT-

cTByer rrplrHfroMy }relpepbrBHolry cfleHrpy; yltasaHbI rali]fie Hall6orlee cllrlb-

r-rbre aMr{ccrrorrubre JII{HIII{. FIa (1ur. 4 npnBeAenbl Bce qeTLIpe KpI{Bble pacrrpe-

AeJrerrr{fl 3}reprrru B orrenTpe 3TOft sBesAbI' IIOJIyqeI{HbIe Ilo pas"rIIIqIlbIII cueltr-

porpaM]vlalvl. Plrcynon [oltaBLrBaer AoCTaTOIIHO XOpoilyrc cxoAllNrocrb lle3a-

BI{CIIMbIX PeBYJIbTaTOB.
AGDra ulleer 6olr,uryro raJlanrlrqeonylo illlpory (b : 41') u rorrrolqeul're

B 6,1r.{B11e,{arqeii 11iloqaAfie Italroiifla, c6IJIaCHo tt0] ' oqellb ]IaJlo' floarorly

rvrbr IIe BB OAIIJI r{ cooTB eTcTB yroqy rc il oII paBrt y'
IIa {nr. 5 nplrne4eua onoHrIaTeJIbHafl I{pI'IBafl pacnpeleneHllf SIIepIIII'I

B HOtrpepbrBlrolr cleHTpe AGDra lI ee Bepo'ITl{af TeoperIIrIeCHa'8 I'IHTepIIpeTa-

30

1{o;rucecrBo rlo'{YqeIrHbIx
cnefiTp o rl

I{ccreEyeM6lii
o6.6eHT LICCJ'IeEYCNIoIO

o6ceHTa
3Be3[I]I

cp a BHeIIIIfr"n?B?,'.11," 
I Aara, tcoz r'



rlr4rr. ofi orlqaTeJrsHoe
ryqeHo ycpeAHeHr.reM

B a.fr -- pa cn peAeJr eHr{e

pacIIpeAeJIeHr.re - ffirrpHarr crrJlolnHarr JIrrHrr.fl _ IIo_
qerr,rpex Hpr{Bbrx Sur. 4. Cunomnarr [ro]roroHrra.E nprl-
aueprrrrl B uBryqeHuu a6conrcruo rlepuoro reJra nprl

,r
I

H"
D

I

74686

I

H, HHa

(Du r. 3. Pcrtrcr.porparr,lra AG Dra

reMueparype2800" K; raxyrc
BtseBAbI CleI{TpaJIbIlOIO I{JraCCa

AeJreHr{e SEeprur{ B usJryqe[uu
poAa rrprr aJrenrpourroii relrue-
parype 20 000" K. Ilhpnx-
[yHHrr4prrafl Kpr.rBafl Aaer pac-
Ir peAeJreEr,re Srreprrrr,r B cyMMa p-
HoM uBflyrreur{r{ BBeBArr I(0 u
rop.sqeto raaa. Peenr.ri,i cnasox
B EroM paclpeAeJrenur.r n6lr,ralr
rr peAeJra 6alnruepon cHofi ce pr.ru
tsaMbrr 6naro4a pa rrepeHaJro]ne-
HI,IIO BLIClrr{x qJIeHOB Ceplrl4;
upn6.uuxreHlrafl oqeHna ororo
a$$enra rrpeAcraBJrer{a }ra
rlrrrr. 5 rryHrrrHpoM*. B rrrore
IIOryqaercrr BecrrMa npaBAOIO_
go6uaa r,rHrepn perauufl rren pe-
pbrBHoro crenrpa AGDra n o6-
Jracrrr 3300-50004 HaK cos-
Mecrr{oro cBeqeHr.rfl xono4uoii

cuexr poS or oMer plrqecRy ro reMrre pary py r.rM e ror
K0. Cu,nomuan JroMaHafl JrrrHr,r.E * paclpe_
oIITIIqeCI{ I{ TOHI{ OI O CJI O fI I,roHr,r3 oB a HHOI O B OA O_

t0//r

Om'. 4. A6co;rroriroe pacnpeAejreirlre Isneprr.l.r
B crleriTllc AG Dra, rroJlyqelrroc ro paa;rlr.rur,rlr creli-.r'porpaltrralr

Lgt

0,5

* oqenrta IIoBI)Itrrorrl{fl rtorrrlrrlyyr{a r.rB-Ba rrcpc,raJroirteHr.rrr Br,rcorir{x qrerroB 6anl-
1l"J'_o_'_:'lo,i 

cepr{r'r rrporr,tsoArrrracr, irie4yiorurnr 
"6i-;;;i;. i\4;i";;p.Ar,;;;.o"rr, rrro orHocrr-TeJlrrrrlte lrrirclrcl{Bllocrl'I BrJoor{I'rx rrJre}loB 6alr,ltcpolcrtofl ccpllrr Ire oTJ]rrqarorctl oT Aeri-pcllellra B rlJrar.e't'aprllltr ryl{alr,rocrrrx; AaJree, ndcrro.rn,Hy ,,i 6n"oterr"rbrx c,1er{.r.porparr-

1,5
0L

2,0
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t{i
t,5

tDr,Ir'. 5. tr4nrepnpetaqlrfi pacrpeAe'rreHIrn
aucprrui f cnenrPe AG Dra

sBeSAbr u ropflalero o6naHa uoHI'I3OBaIl-

HOIO ra3a. Mr,r ue pacrloJlaraeM AaHHbr-

MU, qTo6bI ItoHHpeTIlSI{poBaTr, 3Ty CXe-

Ivry, 11 He 6yAeNI yTOtIIr.tITr" fIBJIT{eTCtI "rIII

DTO O6JraIio coBor(ynHocrllo rpaHAlIOs-

rrbrx npory6epaulIeB, IIJTII ero cpaBHlI-

TeJ]Llro He6orl,trIafl o6o;ro'IHr. Tllna 060-

JIoqeH Be-arcag, lIJllt aro rtparine ue4-

JreHHo c6pacunaeuafl o6oJIoaII{a Honoii'
rrJrr'r DTO BBe3AO06pa3IIafl rIJIal.IerapHafl

TyIIaHrIocTb, cB flSaHIIatI C HeBIIAI'1I\IbINI

ropflrll,Ifil crIyTIllIfiOLI 3Be3AbI.

He6onr,uran Allolepcl'lfl rr cpaBlII'I-

TCJI LIIO 6Olr,ruarr uI t{p-t',Irla I{rICT py}Ierl-

raJrLHor o ItoHrypa (typ5 ylcurrruiil 4trcn

3BeBAr,r n t" cootscrcrByer tt A) ne

IIo3BOJIflIOT AeTaJILHO LCCJIeAOBaTb JIII-

rreii.Iarbrii cneHTp c 6ecule.rtenr'tu cleH-

rpor:pa.(lolt. Oquaxo llltBrItsaJreHTHLIe

t0

lrrlplrr.Ibr Ha116oJroe cu.irlrr{blx eN,IIICCIIO}IIIbIX ltrrnnrt olpeAeJIflIOTCfl AOCTaTOqHO

yBelleHrro. tr4cilorrraya sTlr 3I{BI,IBaJIeIITIIbIe IlI',IplI}IbI II Uai',IAeHFIOe paclpeAe-

JreHrre alrelltllfl B IIelpepbIBH6II CleItTpe, ]IbI IIa1IJIII cJIeAyIOxIlIiI sIIepler11-

.recnnil AcHper[eHT aM[ccrIoHIIbIx ;rr'rnsii (ra6l' 2)'

Ta6,rn(a 2

iIl.rHr.IE
11-r A Jlrrttrrn WtA

1. 4686 llc ,t2
L

0, 45

It
Hs

19

12
I o,^

I o,zo

Ta6n.2 ne Co4eptrurr rltntri'i II. r'r Hr' xOTa, cyAfl no AeRper{eHTy' r{bl

/loJtlnHbr 6r,lrg na6nroAaTr, IIX.,[,e;ro n TOI{, rrTo 3Tl1 JII'IHIIrI HaXOAIITCfI n O6racrlr

irlr,rlii IJ n K I'IolII'ltsoBarllloro I{aJIL'qrI[, rAe AerrpecclltI B Itollrl'Iuyyue K0-

BBeSA6I OaIeIIb BeJrr{Ita. 3ro o6croltTeJIL,CTBO He IIOSBOJII{JIO IIaNI cltoJIL',tto-

ulr6ylr, yBepeHrro o[]leAeJrrirr, Dr{BllBaJIe IITIIbIe IIIlIpI',IHbI sT rlx ]loAopoAIILIX

lllnttii.

rtar rrrrrl)1Uril llNrrc0i.rorllrr,Tx;rr.ill1rii onpel(c.'rrIercrI IIIICTPyTICIII'a,-I,],]t,1,:.1'l ''i:tll:i\.-^:l"l:..;)?l
i.i11..r"rrri.i.,o,u6.,,urUuolrrrio riorrrypLl Bcc.\ ll.\Iltccllolrltl,lx ;tttttttii lllt'11r1'aB'l'llur ('ouolI

'll,oYtt).ll,llllrill I ot lloltilllll'lllll' lrittrllt'l.\l.ll Ilo-^ullllrlllll' 11."?.'l:""]]:l^]iolllvll;l 'ttttttttt Ils'

iirr,lrrnraar,o" c.,lolriolrrrc rrl'lc,,criurtoc't'eii noTlopo,4ur,ts.ttrltrrir, u1'clI("l1ll"'lcllIIl'lx raliIIlIIl

Tpeylo",tl,Ilt,lll]I liotll,yPa\tII, A.l.il0 I}11],1:lfixy. llol]I,lllICIIlI'I lio-tll.rlIlyY}laJ Bo3ltI'IIiitI0Il{Cfo

ItB-Ba ltol)olal.tto)lio1urt riiurt,ucpolctlr-t . t ttttll)i, lI lloo'ro orII'l,IlIIt'f ;tttttlrii' flcIto' 't't'o ttl-

r.rlr o6ltalott OUCttlluaC'r0,I rttttiltrtit:lt,ttl,tii atltlCri'r rlepCIIaJIO)fiC11I'tX ;tlrttltii' Ttll{ Iiillt peaJIb-

III,IC;]IIIII,III 1'IltCIol'l]a\I0,j.1Il,te IipI,lJ-tb'r I,I, iiportc Tol,o, ]} IIi]tllIl\ ol\eIItiax ItI,I ]le YtIIITI,IBiUIII

l,.yll\Ccll]oUilllllo ]} ]lU\t l,li(,lill)il'll,lloll lllt'l('IltJil,]o^A['vI.ll\, ]lol,oA(Jpt)^,lll,l.\ )\lll(,l,Ilt,)lilll,Ix

nrrrrrii : t"J7'27 lo rr1,lrci,'irc'i'; ;i ii i,i iN,"Lrrl.o'ri'urrprtr,-''y'rorortrrlrl,t'rJlartttr;ttttrttii
iii o,,*lln".rrii Lrraqdii y 5o",ror,"por"Ho.o npcge.rrC 6yn:l.lulo 6o;roe u'iralttt'rn' (Iro YrIytIUrIIr

cor,rr acrle ua6;lloilctttlii c rlPeA.rl ilriiell oli rrrrToPupo't aqlleIr'

9<)



'Ia6"t. 2 uosBortler ouelII'ITr, otrTr.rrrecnyro roJru{y B JrrrHrrrlx 6a;rrltepor-
cttoii cepnlr. Teoperrrrrecnr,re pac.lerrr (crr. $ar. 24 s tIll) ror{a3r,rBaror, qro
B Orlrrlqecl(ll TOIJLOM CJrOe I,IOlIrrSOBalrrIoro Bol(opoAa npr.r SJrenrponnoii reu-
reparype 20 000" I( arisnnanelrrr{arr mlrprrrr& I-16 [oJr]nHa cocraBJrrrrr, 420 A.
Ec,ur'r ;+te r{BMepnrrr II/I (Hs) AG Dra rre B eArrHr,rqax sceii rroAJro}nnr{, a roJrb-
Ito ee raaoBoft cocran;rrnorqcii, ro, corJracrro rjtnr. lt, W7, (IJu) :43 A. Dro
Pacxo,.iiAeHr.re cBr.rAercJrr,crByer o 6onrruoii ourr,r.recrtoii ToJrilIe n luur,rlr II5.
f{eiicrnuterb}ro, rrHTeHcr,rBrrocrL lra,lryt1g111111 cro,rr6a raBa Br,rcor oit z c yrrerotr
Iicrrrrrrroro Ilot"r10lltcHllr n o6rqelt cryqae paBrra

- 1 ,a,
o dz, (1)

rAe t I'I a - o6teuur,re xoa{r[l,uIIIeHTEI rraJryqerrr{rr rr [orJrorueHr,rfl coorBer-
orBeHHo. Ilpe4uortotturnr, rrro ou.t nocc[cfr,rqr,rerrrT,r rre BaBr,Ictrr or zt T. e. $u-
3lIIecHI'Ie ycJIoBl'Ifl oAIIIIilIt08-6r Bo Boet\r cro.n6e r.aea, Bne4n orrrurrecltyro roJr-

z
(r

uly r - \adz, TroJr y,rrrrr rre (1)

!- e'

(2)

Iloorouy

(3)

IJogcran"naa B DTo coorrloilreHrte reoperrrarecriyro r,r rra6nrolaelrylo anBr{.BaJIerIT-
tlble rrrrrpntrbr 116 u AG Dra, rroJlyqact\r? arro orrrtrrlecrtafl ToJrlqa B JrrrHr.rl,r
n raaosoi,r rior.rrorrelrre Eroro o6r,eri.ra t (FI$ ::10. flocnolrny rllr,r Br,r-
nole {iopr,rynr,r (3) rre yrrr,rrr,uranocl 11po6nenr,re 6arr,,vrepoBcnr,rx rrBa}rroB npr.r
repoII3"[yrreHrII,I, TO ].roJryt1g.61119" 3Haq0rir,re X frBJlflellcfl uepxneil rpauuqeii
CTO}"I BEJIITI]I4HBI.

Hamu ua6lro4euus AG Dra xopouo corJracyrorca c na6rn-r4eruraun Mlrp-
BoflHa [11 uAparteJIflHa I,I tr{nauouoir [3], (Dopuarrr]ro orrpeAeJreHHa.E crrer(rpo-
(totorrerplrrecltafl reNlrleparypa AG Dra n rlororparfr.r-recHor,l o6;rac:rlt cle6rpa
lIO HAItrII}I AAHIIbII{ COCTABJI'IET 3OOO'I(, TOrAA I{AIT N [1, 3] NPI,IBOA'ITC;I TEM-
lreparypr,r ot 3000 go 4400" K. Illauelierlur,re HaMr,r ar{BrrBaJrerrrur,re rtrrrpr.rrrbr
silrrrccrloHr{r,rx nr,rnr.rfi (clr, ra6lr. 2) nernoxo colJracyercrr c I ceplreii &H&JrO-
rrrqlrbrx r,raruepenr,lfi Mlrpaonna [11. ,[pyrr,re rlaxrrr na6;nroger.ruli, or:ueuenur,re
u [1, 3], To]r{e Mo}r{}Io o6r,rrcsntr, B parvrxax rrpeAJraraeMor,i uo4crlr coB}recr-
Iloro cBeqeHrltl raSoBoro o6lrana !r BBe3Abr rIoBAHet'o cneHTpaJrbHoro KJracca.
L)'reon4no, n taxott clrcrer{e oAHo Jrr,r[r]r riauenenr,re o6rqert Mou{Hocrrr r{BJrv-
qeHI'La raeosofi rtoMrloHelrrr,r Molr{er rlpl,rBecTr,r r'r rt L{BMeHeHuro Dr{BlIBaJrerrrHLrx
rrrl{prr}r a}r}rccl{or1Hr,Ix rrr.uuii, II It rrSMerleHr,rrc coor}Ioureuur,i Merr(Ay 3r{Br.rBa-
JtoIrrHIJI\Iu ruuplllrat{Il paarr6rx ,rri,rnlrii, I{ rt lratrerJerrrrlo crer(TpoSoromerpu-
qecnor,l renrtreparypr,r cyMilraprroro [BJryrrerurs. SneHrponHa.s reMrreparypa
cBeTflqeroctl I aBa r,r Sreort SBeBALI rIoBAlIero clcrtTpaJrblroro HJracca tIBJrtrroTo.fl

AoIIo"ulIrrTeJrrrIIr,Itr'IIr HeBaHI'rcI'lMbllrr'I IIapaMeTparIrI, olpeA0JLfIIolqrll{rr cy]rrlap-
ur,ui cnexrp naueii xroAe,rrr.r AG Dra.

3 I,Ienecrun l{pr,rMcri. oocepB., r. xxx 33
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Z Lnd.Pacrpe4e.leEl{e Eueprrllt B Eetrpep'uoo' ctrexr pe Z Lnd'troilyseHo

tro rpeM crreflrporpaMMaM. Ha {ur. 6 upure4era oAIIa trB peIIICrpoIpaMM cr'ent-

pa aroft sBeBALr.

lld ll,n 4a6a

I

Hs [nev][rev]

gr,rr}rdr e peuqrla Jr r}Ioe [[e]r{B B eBAHo e rIorJr otrIe-

Hr{e yBeltlrqr,lT IIHTeHCr.lBHOCTt, ylr,rpar[r,r-
oJreToBoro nollqa crleKTpa oTI{o0I,ITeJrbI{o

se,neuoir o6,nactlr ta 70-L2o/0. 9ra serltqlr-
IIa, IIO-BlIArlMOIIy' HCCITOJILI{O BLIxO[]IT 3a

rr peAeJr br B 08M o HtIlbIx ouu6 ox Harrlr{x pe B y"rl b-

TaTOB, HO, IIOCI{OJILIIy a}Iaqelrrle A,4, Orrpe-

AeJrer{o EeyBepeHl{o,}.lrr'r ue BBOAIUIII cooT-

BercrByrolqeir uouPauxir.
Ha $ur. 7 npllne4eno a6conro:rnoe pac-

npeAeJreHrre SHepl'ull B rlerpepr,IBIIonI cIIeHr-
pe Z And rI ero reo erl,Iqecxafl rlrlreprlpera-
qnn. )I{upuafl crlJroltr}Ia.fl JrrIHr{E -- na6lro-

Aa eMoe pa clpeAeJreHr,re 3He pr I,Ir{ ; crIJI orul{a fI
1\roHoToHr{afl r{puBafl - pacupeAeJrel{rle SrIep-

rr{r[ B crrenTpe a6conrorno qepHoro TeJra rlprl
reMrreparype 3600' I(; curomnafl Jroil'Iallan

JrrrHr.rfl - pacllleAeJleHrre SHeprllrl B crrefiTpe

orrTrqec1r{ roIIHoIo CJIotI BoAopoguofi IIJIaBMsI upn T', : 30 000" i(. ItaIt

r{ r{a $rar. 5, rrrrpr{x-rryHnrlrpHarr JTTIHI{fl coorBercrByer pac[]leAeiIerIlIIo

oEepII{I{ B cyMMapHoM usIySeHI{I,I 3]lesAbl I4 r1a3a, a [yHItTIIp yroclltleT 3ro

cyMMaplroe pacllpeAoJIeHUe c yqeTol{ [epeI{aJIo}I{eHI{u BCl]XHlIx 'IJIeHOS 6arL-

H"

I

I

Hy

t'

(Dnr. 6. Irerucrporpaur{a crer(rpa Z Arrd'

fiusrpepeuqnaJrr]rloe ]rciriaBeBArloe florJrou,euuo r{e}I{Ay Z And rr cooroer-

arryrorqut aneatr1oft cpaBr{e}ru-fr orIeHeIIo Ha oclloBallr,ur pa6otrr [10], s lioro-

pofi ucclegoBaHo Ire)fiBBeBAHoe trorJroulel{rte s 6il[enemau,cii flrorrr.anlte ]ta[-
rer:ina. flo-nn4rtuolry, A,4, < 0:3. flplr taxou aI'IaqeHIIII Ay', nonpanHa aa

Lg/

t,5

20 z'5 ,/o t'o

(Dsr. 7, llutepnperaqlrfi pafiIpeAe-
JTeEEE aneprui n cneltrPe Z And

34



r\repoBcr(oft CepuII. (Dur.7 [oI(aBI{BaeT, qTO,fiali II B C1yqae AGDra, cBeqe-

:nne Z AncI s o6nacrlr 3300-5000 A ecrecruegHo IIpeAoraBllrb Har( usilyrleHqe

cpaBIII,ITSJILIIO xOiIoAnoi,i eaee4rr r,r rOpflrlelo raaa, paCrrOJIoffieHIIOIo n6nlrelt

3Be3AbI.

Posyrr,rarr,r t}lorouerpnuecrioi,l o6pa6omlr Dlvll{cc}IoHrrtrx rnnlrfi B crleltrpe

Z And ilplrBeAenbr s ra6n. 3.
Ta6lruqa 3

Ho

I 4686 He
l, 4630

HY
Hs

1,4016
HE

22

,al
I7
0,8

1t

t
0,28
0, 01t

0,42
0,20
0 ,009
0,12

6,8
3,lt
1,6
3,9
6,7

0,0,s

0,04
0, 02
0, Ori

0,16
0,05

ll r;
ll n,
llr ezoo tpe vrll+oIIr
ll xsa++olrt
lh aeso INe v] , oIII

il

flprr 7n:30000'K I,h(HJ:260Altll . B ZAnd aHsnsarrerrrrrarl

Urlpr{rra H51 oTHeCe[11&.g It TIIICTO raaOsOit IIgAJIOH{I{g, COCrannner 65 A;
cJre4oBareJrrrrro, corJracuo (3), t(H$ = 4.

I4a $ur.'7 cne4yer, qro crrenrpo{orouerpnqecltafl reMreparypa n t[oto-
rpa$uuecxoii o6nactll crreltrpa Bo BpeM.rl IIaIulIx ua6nro4ennii panunracr

l1 ^ tu 406A .A4t4t

tlrrrr.. 8, Perrrcrporpar{}ra crer{rpa AG. peg

5000' K. Corraclro I l2], cnerlrpo(tororrrcrplrqccriafl rcrrncparyl)r-\ cyr\rMaprroro
r{Bryqeur.rfl Z And n 19116-1954 rr. (r,rcnlroqafl IIeprroAr,r ncnr,iureri) nore6alacr,
or 3500 no 5300" K. llpr.ruepIIo raltyrc lr{e cnenrpor[oromerpr.r.recriyrc rerrrre-
parypy Molr{}ro rrprrlrrcarb pacrpeAcJreHr.rro DHeprrrrr B onenrpe Z Alnd, AaHHoMy
Aruepou tt3l.

n, Ha H" Ha 1 3565

3r'JJ
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Lgl
4t

He4anuo oAr{H r{B rrac [14] uccneloBa"l cflenrporpaxrnr],r Z And, rroJly-
qerrtrbre c Ar{ctrepcrreft 76 iylnn }ra rqeJIeBo}I crer{rporpacle Jluncxoro 3-lterpo-
soro pec[neHTopa. Ar.rarua Drlrx crrer(rpotparlxlnoArBep?IiAaertrpeAJIo]HeHnyrc

Br,rrtre MoAem, Z t\nd r.r rIoBBoJIfer cAeJrarr, Irexoropr,Ie BaxJlroqeulrtr orHoclr-

TeJIr,Iro MexaHrrBMa noa6ynr4ennn raeonoii rioltnoncrrLr eroro o6r,ettra.
AGPeg. Pacrpege.neHrle DHeprrII{ B HerIpepbIBIIo}I crexrpe AG Peg nocr-

poelro tro qerbrpeM cnexTpofpaMI\{aM. FIa $lIr. 8 upltre4ena perl'tcrporIlaNI}ra
oAFroro rr3 uSyqeHHr,rx cIIefiTpoB

ororo o6r,enra.
O6nacrr, ue6a, r'71e rraxoAlrrcrr

z\G Peg, r.rccJleAoBaHa AoBoJIbrro
c"ra6o, Tan qro npr{rrrJrocL Boc-
IIOJtl,SOBaTbC-fI JIIIIIb HeHOTOI)bIN'1.

cpeAirnr.r Hoac!Sr,rqr,reuror,r Melri-.

BBeBAHoro norJrorqeHrrq [15]. Ta-
xan rpy6an oqeuna gaet A,4, g"un

AG Peg orrrocrrreJrrrHo o6errx
3BeBA cpaBr.IeHr'rfl or(oJro 0'"3.

.i0 Itan r.r B ciryqae Z Ancl, rrr,r He

BBOAr.rJrrr cooTBeTCTByroqyrc ro-
npaBKy 3a l{e?fi3Be3AHOe rIOrJrOqe-

rrrrc, Ho 3Aecb r{eonpeAeJrcHrrocTr,,
cBflSaHrIafl c BoS}roxtl{brn{ BJIr,rfrlrrleM lIeiI{Suc3Arrolo noI.rIotqeHlrfr, ropaSAo
6o.nr,rne.

IJa (iur. 9 upr,roe4euo rroJryqeHuoe a6co.nrorrroe pacnpeAeJrerrr,re Erreprr,rr,r

B rrerpepbrBHoM crler{rpe AG Peg. IIIIpux-ryunrriprraR irrrHufl .coorBercrByer
PACIPEAEJIEIINIO 3IIEPIIII'I B I,IBTYTIEUI{I{ OIITIIqECITI,I TOHHOIO CJIOfl I{OI,II{3OBAII-

floro tsoAopoAa rrprr EJrenrporruor? reuneparype '1'" : 30 000' K. Itar BlrArro

I{B prlcyHHa, n AG Peg nce r{aJryrreHrre n ur'r4truoi.i rr 6;rlranor"r y:rr,rpadxrorero-
soi',r o6ractll cuertrpa Molnuo orlrecrr{ Ba c,rrcr cBeqeurrflroprqeroraaa. Vqet
[oflpaBnr{ aa LAr:= 0','t 3, orreBr{Arro, en{e y"lryrrrulur 6r,r corJracrre rra6nro4e-
unft c reoperuqecHoi,l npunoi,t.

SHnranarentlrbre mrlplrHbl I{ alrepferr.rqecnrle coorlroilreHrrf Dr\Irlocuolrlrbrx

.;rr,rnnii B crrer{rpe AG Peg [pr.rBeAeHbr a ra6n. 4,.

Ta6rnga 17

2,0 '2,5 
,-

{Dnn. 9. tr4nrepnperaq ,* ou"nn"o"r!**
aueprrtr B crrer{rpe AG Peg

H p̂
1, z1686 HeII
l, 4630

l, 4550
2t 447L HeI

HY
HD

}Yl, A

90
t9
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8,6
2,4
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38
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,,,uun WrA

1

o,2t
o,r2
0,097
0,027
0, 52

o,to7

?'" 4070
H-
H8
He

r 3585

5,9
t8
t0
3,9
1,8

0,072
0,24
0,15
0 ,064
0, 058
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orleuna, Br,rrroJrueHrrafl arraJrorrrqgo [peAbrAyrqrrM cJlyqaflM, Aaer onrr,r-
qecrryro rorrrrtry AJrrr raaotsoii nonnoueuru AG Peg t (I{u) = 7.

ftan r.resecrlro, Eaqr{rrafl c 7920 r., B crrenrpe AG Peg ilpoucxoAflr rrporpec-
crIBHbIe r.rBMeIrelII{f , rloEToMy coIIocraBJIflTb MornHo JIrrrtrb AocraroqHo 6luaHue
rro BpeMer{r{ na6.nro4erurn. Ilo {lrr. 9 HerpyAHo orrpeAeJrlrrr, cueHrpo{orouer-
puqecnyroreMrreparypyAGPeg; Bo BpeMtr Hamr{x na6rro4erurft ona coctaBJrrrJra
7800' K, qro AocraroqHo xopomo corJracyercrr c pe3yJrr,raraMrr Apxlruonoft

+686

/^

n

r
fi, N,

it
ili

[o rrrl ,r

l.r'\r

0,5

[ruetflfteur]

lt
HB

I

tlrnr.. 10. PerrrcrporpailrMa crrerrrpa BF Cyg

lr ,(,oxyuaeroii [5]. Olpe4eneugble I{aMrr ar(Br{BaJrer.rrHr,re urr4pr{Hbr BMr{ccrron-
nrrx nralrr,rii HerrJroxo corJracyrorca c Aar{HbrMu 141 .,{,anee, tr4sanosa [4] o6na-
py)fir{Jla SalaBAErBaHrre rrBNIeHeIrIr.fi ol{BrrBaJrerrrEbrx mtrprrH tt,llH,ufr. orHoctr-
TeJrr,Eo r{sMerreHr{fl apnocrr{ I{erpepr,rBHoro cler(rpa AG Peg; aror saxr uaxo-
ArlT eCTeCTBeHHOe O6r,.sCueulre s uaurefi MoAeJrr4 AG Peg: HBaHTbr B qacrorax
IIenpepr,rBHoro cflenTpa BbrxoAfT
r{B raaoBoro o6naHa cno6o4uo, a
I(BAIITIi B qACTOTAX 

"TII,IHI,II"I I,T3.3A

6o;nr,moir ourlrqecn or,1 r orrqu 4ur[-
riryuqnpyrcr cnBoBr, raaonoe o6pa-
BoBaHr{e. Sauetult, qro BalaBAri-
Barrr{e ra oAr.rr uac (cu. [41) npu
'r: 7 coorBercrByer nuueiinoii
TOJlrqr,lHe cBeTflrr{erocfl Iasa rro-
prrAna acrporroMrrrrecrtoi'r eAr{-
[r,rubr.

Lg /

/o ''o

BIt Cyg. r(.na uocrpoeurrfl nplr- rDr'rr. 11. I4rtteprpctaqrrr pacnpcAerrenrrrr auep-

soi{ pacrrpeAeJrenrlrr DHeprrrr.r B

Herrpepr,rnHoM crrenrpe BF Cyg

rI{Ir B cnertrpe BF-Cyg

r,rcrroJrr,soBaHr{ ABe crrenrporpalrnsr. FIa Srr. t0 npr{BeAeHa perr.rcrporparr-
Ma oArroro r4B crreHrpos BF Cyg. I{a {ur. 11 culomr{ofi xurpuoft .ulrnr,reli
AaHo na6nroAaeuoe pacrpeAeJrelrr.le sHeprr4rr B crrer{rpe BF Cyg; ro}r-
roi,i cnrouruoli nrnur.rer.i -- pacupeAeJreHrre aHeprlrrr B ctrexTpe orrrrlqecnr4
ronnoi,i ro4opo4uori rrJragr{br rrpr{ HuHerrlqecrofi reuneparype B0 000' K.
3tu nprrBr,re BaMerrrr,rM o6pas olr orJrr{qarorcrr oArra or 4pyrofi, }ro ecrrr,I

ol



Wr, A

HY+4363[OIII]
Hs

H.f INe III]
Hs * [Ne III]
1,3727 [O II]

Ta6nrrI{a

I4lr A

ZLL

t7
3B
,a

N1[O IIII]
N, IO IIU

H
1̂1

2" zrGBG lle
1" /1471. IIe

0, 95

0,33
L

0,40
0,083

63
22
67

26

5,4

0,8i
0,38
0,27
0,61
0,053

flpeAtroJroHtl[Tb,tIToLAu:L"rToreoperl'rqecfioepactrpeAeJleHue6yAer
npeAcTaBJIeHo rtrrprrx-rryHnTl{pHoft JIIrHrreft' RoTOpa',fl A0cTaroqHo xopolno

oi.f"ruuor* na6nrogeulra' H col*aJre'rrro, Bertrrsu,a A' Ao BF Cyg

Eerl3riecrlra, IIo rlpeAtroJroEterrl4e o LAu: 1'' BIIoilHe rlpaBAorroAo6Ho' IIo-

c1oJrb11y BF Cyg pacfioJlo]fiega B HatrpaBJIeHI{I{, 6orarolr TSMII6IM IIoIJIoqaIO-

q,I{MBeuIecTBoMucKilorIKoBaTI,IMpactrpeAeJIeIII{eMSToIoBeIIIecTBa.
Ilpe4raraeuaxHaMr4IlIITepIIpeTaqILflIIeItyJIflpIIoIOO6r'eHra'BFCyg

Kar{ cBeqeEr{e oqeEb rop.rlxlero ra3a, B ItoTopoM TOHeT 6OJIee cIa6oe cBeqeHl[e

t,rrrt r*?t*n ilHfffil, ffi:l,fH:l;;#Jffi"#,"ililX
I9,um[BII4HeftqaToMcIIeKTpeeToroo65eHTa.Bra6l.5

,l--]l${f,i]ffico6paHbIAaHHI,Ieo63HBI,IBaIeETHbIxmI{ptrHaxII
OTHOCI{TeJIbEtIx flpI(OCTflx 3MIlCC}IOIIHLIX JII{flI{fi

B crlexrpe BF Cyg'
Ecnu 6neu4y I{, * i\, /1363 tO IIII paaAerrl'Irb

Ha cocTaBJrflIOlqlIe ee ABe HollrloHeIrrlr? To r{e-

rpyAHO oqelrurr, qrx BF Cyg uenlr-urHy ortroueHl'{tI

I4IITeI{CI'IBHOCTefi 1I4s68:1rV,a,1,,; OHa OI(a3bIBaCTCtI

paBrroit 0,3. Benu'MHa erollo orrlomeHll-fl SaBllcrlr

or rerrneparyplr r{ rIJrOrHocrll cpeAbr. Ha {ur. 12

Iror{a3arro, [pr{ HaI{IIX rlJrorHocrrlx I'I TeMrlepary-

pax 6y4et rtvlerr, Nlecro rla6JlroAae\Ioo orrrolrelrlle

lrHreHcr{BHoc:reli aaupeulerlHblx JrrIIII{ii. tr4a prcyu-
Ita cJreAyer' rrro Ha6,TIoAael{oo orlrolllclllle Mo]r{eT

6rrr:r, upu BtIcoHtIx rlJrorlrocrtlx 1I sJIeHTpoHIrofi

reMneparype [optlAna 30 000' K, nrl6o uplr 6oneo

ErrSr{rrx TIJToTHOCTfIX I{ Te}IlopaType [opflAr(a

100 000" K. flocxo.nbny B IIa6JrroAaeMolr crleltrpe

r{HreHcr4Brrocrlr sauperqerlHDrx JII{HlIfi [o IiI] 'roro

}I(E IIOPflAHA' TITO I,1 I{I{TE}ICIIB}IOCTI{ JII'IH}Ij'i PEITOIVI-

6nuaquouuoro clexTpa, To rreJlrrBtr Aotrycrrrrb
oqeur, 6onr'ure rrJrorrrocrll (r, ) t0c) r rrpllxo'

l\tL'l1fi CqI{TaTb' IITO SJIeHTpOIIHafI Tel\{[epaTypa B

t"/t56
tg r,

@lar. L2. I(punr,re PaBrrr,rx or-
soroenuli [IrreucI{BIrocrrr Barl-
peq,eEElix . rttuxuft 1l ago3:

'' Nr*Nz

EF'Cyg AeircrBnrerbr{o orlcHb Br,rcona. I4ur,rur'r cJloBaMll, nl'rfleiisal'brft I'r He-

urpepr,rnur,ui clenrp Aaror oArrr{anoBr,re pesyJILrarLI: s BF Cyg u $otorparfu-
qecnoil u ynr,tpa{uonerosoir o6lactnx cflel(rpa ur'r ua6nrogaeM cBeqeHI'Ie ou-

rrlqecftll Torrxoro oJlorr rasa r-pv Tn = 100 000" K'

o6

lll I tI

t
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N.- ---/0,3
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Srrnnsaner.Irrrafl rtrlrprrHa olrII.Iecrru tourtoft Jrnl{llu L16 n unasrue c reMrlepa-

r5,poli 80 000' K cocraBrlfler -70 A, a na6nro4aeuan IYn(I{u) : 24 L.
C,re4onarenblro, corJracno (3) , '(, : 2,5.

Onr. 1t rIoBBoJIrer orlpeAe.rl{rr, cncrrpo{oroMerpr,rqec(yro ,nonlrnparypy

tsFCyg: BoBpeMtl Haml{x na6;rrc4enr.rft ona pannflrlacb 6500' K. 3r'ot peaynn-

Tat Haxo4r{Tofl B xopomeM corJlacr{rr c AaIrHr,Ii\[u Enox r'r r{eur Mao-Jluna [2j,

[o rril u,
( l'

(Dur. 13. Pernc'r'porparrrla crenrpa n,nanerapnoii ryrrarr[ocrrr IC 4gg7

noropbre r{aruJr}r, qro s 1952-1956 rr. cueHrpo$oroMerpuqecKa.rr reMrreparypa
aroro o6t,erra HaxoAr{Jracr, B rrpeAeJrax or 4300 ao 7200' K. Ha peurorporpar,r-
nrax, ony6nr{HoBauur,rx n [2], ue BrrArro uHTeHcr{BHbrx rIOJroc TiO, nromr1o nr.rmn
rrollospeBarr, r{x B npacuoir o6nacrr.r ctreHrpa. Sror {aHr Mo)nEO paccMarpr,r-
Barb B HaqecTBe rloATBeplnAeHr{f trpeAJro}fieHHoro I{cToJrr{oBarrrrfi Irelpepr,rB-
Horo crenrpa BF Cyg n o6lacur f < 5000,4, nax qrrcro r&BoBoro;

Iluauerapuarr ryrraHuocrr, IC 4997. q1o6rr y6e4nrr,cfl B trpaBr.rilbrrocrr,r
rrpeAJraraer{oro o6r.acserrr4fl rrJlaBlroro rroAbeMa B paclpeAeJleEr4r[ AHeprUtr
nepeA 6arr,ueponcK[M cnasnol\t KaH rreperraJro]neHr{fl aMuccuo1rHbrx 1ur;wft,
Mr,r r,rsyquJln o6r,enr c Eerrpepr,rBHbrM cnefirporvr saBeAoMo qrrcro rasonofi npu-
poAbr - rrJrarrerapr{yro ryMal{Hocrr. ,(,nx ororo rlbr troJryqr.{ru ABe ctreKTpo-
rpaMMbr area4oo6paanoft uilanerapuoii rylranr{ocrr{ IC 4997 rd }rec1oJrbno
oreKrporpaMM 3Be3Ar;r cpaBr-rollr,rf tt Sge. Bcs o6pa6orra [poBoArrJracb
uo rofi llte cxeMe, qro r{ o6paSorxa cfler{rporpaMM rroBorroAo6nofi lr clrlr6uo-
Tl4qecHux BBeBA. IIa {iur 13 gaua perr{crporpaMMa oAHoro rr3 orreKrpoB Ty-
AratrHocrlr, na t!l[. 1"4 - nolyvoHrroe paclpeAeJreEr,re efieprr4r{ B }retrpepbrBEoM
crrel{Tpe ryMaEHocrl{ (curourraa H{Irpuaflrr.urraa). Crrlromna.aJrorvrauafi Jrr{Hrrfl
rra t[lrr. 14 coornercrByer nBJIyqeHuro ourr,rseor(u rosxoft no4opoguofi rrJraBMbr
rlllr anexrponnolt reil,rreparype 22 000' K, nyunrr4p - nplr 24 000. K.
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flocro:ruty s srofi
HBaITTOBOe I,rSJryqeHre

BbIE BITJIIOqAIOT JIIIMb

tg i
0,5

@w. 1.4. tr{arepnperaqtrfi pacnp.eAeirenrlu
ofiepIllrr B crieHl'pe fiflaHe'tap]rolr TyMal{-

.Eoc'm lC 4997

ryMaHHocrrr rrJrorHocrr, BecLtra Berrr.rna [16], ro tlByx-
u peIlc6 pentr.lr,r o rra JI o !r yna B a Hrrr,re re o pernqeciirre ri pr'r-

To pMoB rro e r,r pert olr 6r,uraI{r,ro Hr-roe HB r yseHr,rfl rr.rr a Br{6r,

Corracrae na6ilrogaentoir u reopetuuec-
fi rrx H ptr{Bbrx Btro,JIHe yAoB JrerB o pr{TeJr b-
Eoe; rptr AAu: V 2* 0- 3 oso 6m-
ro 6rr enle ilyTIIIII{M, Ho Mbr He pactroJla-

raeM Har(uMu-rn6o cBe4er{r{rMrr o [or-
rloqenurr go lC 4997. Cnegyer orue-
rl{rb, qro T 

" 
: 23 000" K 6nlrs1a n

BeJIrlqrrne eJrenrponrroft relrueparyprr
eroft ryruannocrr{, onpegernetroft co-
Beprneurro rreaaBr{crrMbrM cuoco6orrr [17 ] .

BeprlrHarruafi qepra rra ocr{ a6cqucc
4

OXono 

^- 
: 2,6 yxaarrBaeT HaqaJIo II,JI-

floro treperraJro?fieHrrfi BoAopoAHbrx Jrr,r-

nrafi, uafr4eurroe orrlrcaulrblrI Bbrlrre rpa$rauecxr.rM ctroco6oM. Jlerno y6e4utr,-
cE, qTo xapar(Tep rrJlaBrroro troAr,eMa rlepeA 6anrlreporcxlrlt cHarlRor[ Ha

Sur,5, 7 , 9, 17, 14 flpanruqecnr oArllrar(oB.

/r. 3axnro.terrr're

llraH, B peayJlbrare r{ccJreAoBar.rufl qerbrpex nclty.jltlput Ix o6t,enroB ilbltlc-
HrrJrocb, qro B AByx cfiyqaflx cyq,ecrBeHHyIo, a B AByx Apyrrlx onpcAeJltlrolllylo
poJrr, B cBeqeHtrr DrI,Ix o6bel{roB B o6JTacrn 3300-5000A lrrpaer I{airyqeulle
orrrrrqecnrr :ronxoft no4opo4uoii rrJraBN{r,r. Coagaetcn BlreqarJleHr{e, qro B rleil-
nou upn6numelrr{ll Bce paccrrorpeurr;re o6reHrr,r }Iox{rlo lrpeAcraBrITE naH c]l[r-
6uoa anea4r,r rroaAHero clenrpaJrbHoro nJracca n o6laxa rloHuaoBarluoro raoa,
trprlqeM MorqHocrr, raaonoil Hol,rroHeHTbr orHocrITcJIr,rro BBeaAr,r llapacraeT

c repex.oAoM or AG Dra uepca Z And r,r AG Peg n BF Cyg. IIpu nocrpoeriiru IIo-

4enel:r arux o6,r,ettroB lrbr He yqr,rrr,rBaJrtr rlolpeprJurtori clrlrccrrrl rIoHIItsoIlalI-

iloro reJrlrf, rro, cyArr rro orrrouclrr{ro lrlrrerrcrrBEocrer-r nnnuii }, 11686 A rr tIB,
yqeT eToro Ill3ilyqeHllrr Jrrrrrrb r.renrrroro [or]r{3r,rn 6r,r ouennlt 7". Vrounenr're A,4,,

Tal{me cHa}fieTcfr JIlIlrr, Ha }rertoTopoM ITBNIe}IeH!IrI T 
" 

t T ..., rlo He 3arpolleT

ocnosnofi cxeMbr. He ncn,[ro.reHo, norreqHo, qro n,yrr,rpar]luo.rrere ]Ie6oJrLurarI

AoJrfi cyMrvrapHoil aMucclrlr oSycronJreHa cBeqenrlen[ roprltrero napJrtrna, BoB-

6ynr4aroulero r{or.1.r{BoBannrui raa; Ho orlerrnrr, Br,rlroir}Ieu}Ible ArItr Z And lL4l,
rroxaabrBaror, qro B Aocryrrr{oir yrr,rparflronerosoit o6racrld BnJraA otofi rnno-
Ter[qecnoii Br]e3Abr r{e Mo}r{er 6trrn anasr,rTeJrbHBr]r. Corracne peByJrbTaroB aIIil-
ffrrsa BF Cyg no HerrpepsrBrroMy crrenTpy r.1 no aMuccr,rorrrrbrM Jrrrurlflilr rlol]Bo-

JI.rIeT IIaAetITbCtI, EITO He TOIbKO I(aqeCTBeIIilbIe peSyJIbTaTLI' HO II IIOJIyaICH-

Hr{e npl{6Jrr{}I{eHrrbre Hoilr,rqecTBerrH},re oqeHnrl rlapa}IeTpoB raSoB},Ix Honlflo-

ueHT Aocrarorruo 6nucKn fi Lrcrrrl.Ie.

Oruetnu, HaHoHeq, qro rlpr{ r{rrrepuperaqr.rt't na6rlo4errrtir HaM Aocrarorlllo
6r,rto reuroBbrx IrexaHuBMoB uaflyqeHr,rfl rl He 6buro ocuosannii [pI,IB"TeIIaTI:

EeTeIIJIoByIO HeIIpOpLIBI{yIO 3}IIICCI{IO.
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AltAlEMI4fl HAYIT CCCP

II3BECTIIfl I{P bI MCI{O 11 ACTPOOM3I4IIEC}tO fr

Torrl XXX, 1963 r'
OBCEPBATOPI4I4

TIOJII{tIECTBEHHbIft AHAJIIIS
ATMOCOEP TOP,flqITX CBEPXTIIIAHTOB

IY. O @I'I3I'IqECITIX yCJIOBI{flX B ATMOCOEPAX

CBEPXTIITAHTOB O _ F
fr, M. Eomor,,ooo, e. A' Bumf)Leqetuo., T' C' Ia'tt'rcurua'

' O. fi . Iott'"oatt0ctt'wd'

flo4rogxtcro6rqueutoruI4IITepIIpeTaqtrrc[eI(TpoB25cnepxruraEToBctreRTpaJIBIIbIx
.nrraccoB og-p2, nonyuenunx n ts5a-rgoo rr. ua 122-caErr{MerpoBoM peolentope ltputvt-

,cxo[ actpo{rBuqecrofi o6cepnatoprl'r c Atrctrepcl{efr 23,4 Lf 'u'u (cM' t1-,1]l' 
--^ ^-..^+i

flot{aaaro,nror"onoupu-ryplrnoa6ym4efirrfr!rtroEtr3aqtrtr'otrpeAeneHrrbreAJIfloArror{
rr rorl xre BBeaAlr ,ro ,nooropri* ra6opanr ,,ruufi, EptrBaAJIeE(arq,Irx TeM trJIE EEbrM sJIeMeE-

rarrr, o6uuuo Ee coBtraAaror u3-3a paafltrwrt tpu4o'* rry6uu o6paaoaauur atrx ua6opon

r aruoci[epe. trilayueu xapa(rep BaBrrcm\{ocrl{ Munpotyp6ynelrrlrlrx crtopoc'"ft ":-ti:-*T:::;
,roro ,,*,Jau. O6cyx4arorcr ABe Bo,llro*tirbre trprrlurr* r{aJrltqrrfi AByx MaEcrrNIJrMoB B sTorr

saBrr.r,rrr.cTrr: trBMerreHrre rny6uUrr BaJlera,,,fi $OuBeHTfiBHOft aOum tr I,Iy6trEbI {Oputl-

poBaHrIE clenTpaJrl,Elrx uururft a atrraoc$epe'

floAraeprr{AaeTcfl rrepeEaceJreEEocTb CIIIITJIeTIIOTO ypoBIIfl reJIrIfi oTIIOCtrTeJIbEO TpIItr-

.Jrerlroro u atuoc(pepax cBepxrrlranros O6- A0'

,[aercr npatnut aHaJrEB Botrpoca o trepeMenuocrtr parrutrx cBepxrl{rarrros' PaccMo-

TpeH xapar(rep u BoBMoE(rrEetrptrqr.rHr,r rrsMeHerrrrE 
"ou*rpu 

y aueaA 89 Her, v cep u 6 Cas A'

,{eraerc* BErBOA O UeO6XO4uivrocTrr rrocrpoeHll-fi II AeTaJILEOTO aIIaJIUsa uo4eleir atuo-

cScp crepxrEranroB.

AQUANTITATIVEANALYSISoFATMoSPI{ERESoFHoTSUPERGIANTS.
IV. TI{E PI{YSICAL CONDITIONS IN O _ F SUPERGIANT ATMOSPHtrRES'

loy I. lV. Kopylou, E. A. Vitrichenho, T. S. Galkfna, O' P' Gollands&y' A general summary

is given oI the interpretation of the spectra of 25 O9- F2 supergiarrts, obtained with the

122 cmreflector (dispersion n,4AJm;) at the Crimean As[rophysical Observatory during

r958-1960 tr-31.
It is shorvn that the excitation ancl ionization temperatures, determined for a given

star from some group of lines belonging to one or another element, usually do not agree

.due to the different average depths-of Ite atmosphere at which these groups of lines ori
ginate. The character of tie dependence of micr'oturbulent velocities on spbctral class is

fxa,rined. The possible ,.uron, for the presence of two maxima in this dependence are

discussed: the variation of the depth of ihe convective zone and the depth of formafion

of spectral lines in the atmosphere.
The overpopulation of the helium single[ level as compared to the triplet level in

06-A0 supergiant atmospheres is confirmed'
The problem on the variability of early supergiants is 

-an1ly-zed 
in brief. The chara-

cter and 
-possible 

reasons of the variations of the spectra of 89 Her, v cep and 6 cas A,

arc discussed,
It is concludetl that supergianL atmosphere models need to be constructed and ana-

Iyzed in detail.
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9,ne-
IUEHT

3re-
ilIEET

M?)

l" .10-3

18,7
23,9
16,6

ta ,

8,4
8,7
8,0
8,4
7,6
8,7

10, {
7,5
6,3
7,6
7,2
o,z
5,8

5,8
7,6

l"

4
4

4

cr Cam
( Ori
e Ori
X Cas
p Leo
( Per

12 Ori
55 Cyg
67,Oph
.53 Cas

B Ori
4Lac
6 cyg
3H Cam

lHCam

13Mon
t1 Leo
9i Per
o cyg
v Cep
6CasA
e Aur
89 Her

rp Cas
v Her

09,45
09,70
09,90
B0,35
B0,95
81,20
81",75
83,40
B3 ,55
87,6
88,3
89,0
B9,3
B9,5
89,9
A0,0
/'0,2
/'1,7
A1,9
1'2,4
1.2,5
F0 ,2,

r0,7

Fl ,5
F2

28,5
24,0
26,0
18, 3
20,5
1.8,7

1'7 ,0
,i, )

20,0
21",0

{0, t
lt n

14,4
L2,B
10, t
o9
5,5
6,6
6,8
l), /

4,7
(n

4,8
D,t

25,8
z4,a
26
25,7
24,5
25,8
25,7
25,8
L9,2
2r0
2,0
2,0
,o
,(l

2r0
,o
2,0
0,8
1,6
1,0
1,3
L,l
0,5

0,5
0,8

OII
OII
OII
OII
OII
OII
OII
OII
NII
FeI
FeI
Ire I
IeI
FeI
FeI
l'e I
FeI
FcI
FeI
lre I
FeI
FeI
IeI

FeI
Ite I

2l ,7
20,4
20,9
L4,9
lg,4

TL,7
rt,7
8,4
9,9

L0,lr
9,4
9,0
8,6
b,ll
6,3
7,L
6,9

6,2

O,i)
6,6

Lg,4
20,7
20,7
20,8
20,7

/.,

4,2

4'Z
4,2
4,2
4,2

orL

4,1.

5,5
4,j

3,8
4, D

NII
NII
NII
NII
NII

Fe II
Fe Ii
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Fe II
Ee II

Fe II
Fe II

20, 3
20,3
20, 3

-u, ,rll
-5 , s8ll

-6 , ooll

-6 .8511

-r, ozll

-5 ,881 
L

-7 , 36ll

-7 , 38ll

-5 , 62ll

-6 , 25ll

-7 , 75ll

-5 , e2ll

-6 , 46ll

-7,0 ll

-?,0 ll

-5.51ll
-r , szll

-7 . 68ll

-z , ozll

-7 .o2ll

-s,z ll

-7,r ll

-7,1 ll

tl

-7,6 {lII 
II

t3
1.1"

31
1cl

.).)

42
5t
40

4

t0
t0
t0
10

t0
l0
i0
t0
,14

1.2

1B

1t'L

7

t2

7

42

30

30
30

30

30

30

30
30
,/,

20
30

48
t9

2t
18

5,1
5,L
5,L
5,L
5,1
5,1
5,r
5,1
c,/
4,8
4,8
D,Z
D'Z
CE

J,J
5,L

6

5

5

5

5

5

5
tt

1,5

t2
29

14

t5

4

6
o

10

1.1

Si III
Si III
Si III

Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II
Cr II

Cr II
Cr II

2t
I

lIony.1s11na rr rrrrreprrperarlrrfl Aocraroquo oAHopoAr{brx peByJrr,TaroB crlertT-

pocgoflrrqecnr,rx rra6JrroAcrrr.u'i orrrocnreJlr,rro crpyltryplr, Ar,lrraMunl4 L{ xr{}rlr-
qeo1oto coCTaBa aTNlocftep 6onturoro rlucrra BBeBA, paBHol[eprlo pactrpeAeJlelr-

rrr,rx BAoJrtr otrpeAeJrerrrrorl cnenTpaJILHol:i [OCJIeAoBaTeJIbHO0TII, MOIyT B 3IIa-
qnTCJrr,Hoir rvrepo coAeficTBoBaTb pcrtreHrrro Becblra Ba)fiHofi IIpo6JIeNlbr o IIpurlrl-

rrax rr xapartTepc Typ6yJreHTHr;rx ABrrlneHr,rii n o cocToflIlI,lI{ BCIqecTBa B BBeSA-.

r'rbrx arlrocr[epax.
Oco6ertno tsa?r{Ilo utsyrlerrue SToro Boupoca B cryqae flportl]fiellHblx arrlo-

c$ep cnepxrr{rarrroB, I)Ie BeJrrrria crparr.rd)uxarl[fl {lrBurrecl{rlx ycJIoBlIft c BbI-

coroii, a Typ6ylerlrIIble cxopocrll Aocrulalor 6orrlrrrllx 3l{aqeullft. B cnsau

c 3Tr{M B03r,rrrHaroT srraqrlreirr,Hbrc TIIyAHocTI{ IIpI{ IOIIbTTnaX AeTaJIb}IOIO !I3y-
aretrrrfl o6qeil crpyl(ryllLr u xI,InIrIqccnoro cocraBa ux aqMocdlep.

Ila-u,rual c 1958 r., B I{prrnrcnoii acrpod)rgr.rqecxoii o6cepnatopllrr 6brJr lro-

Jryqelr, o6pa6oran rr rrrrreprrperlrpoBalr oAlropoAHbrft c[enrparr,HErii ]{arepl'raJI

Arrfl 25 cBepxlnlauroB Ia - Ib, paBlloMepHo pacnpeAeJlellublx BAoJIb ctrel{r-

IlaJrr,lrori trocJreAoBareJrr,r{ocrr{ B r{HTepBaJre c[eltrpaJlbr{r,rx HJraccoB Og - F2.

lVlarepnar cocroflJr lIB 135 creltrporpatlrr c Arlctre.pcrrerl 23,4 Alwn Y H,
Ilcrtotopr,re pe3yilbrarbl atoii pa6otE'I orry6rrurtoBaIIrI B rpex crarbflx
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Ta 6ar.rqa t

ilr; 1.,

2l,2

1B

13,6
llt,l
13,1
1,2

12,6
1.2,6
9,9
9r7
7,4
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4,8
5,4

5,9
5,7

3re"
[IEET .10-3
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45
10
67

63

22

t5
71

7

7

ll

il

"ll
ill,',,
s llrs,o
r ll s,z

31133
a ll o,s
tll
ell

;ti
c ll a,s
o ll s,z
il 8.4

r ll o,o
z ll r,r

9,4
9,4
9,t,
9,4
9,4
9,lt

1,5
5,2
1,5
Z,D

.\Ig II
x,Ig I I
ITg II
l{g II
i\Ig II

gIl

2l ,l
r7 ,7
t7,g

14,8
13,9
10,2
12,3
10,7
9,9
9,6
9,5
7,4
7,8
7,4
7,2
6,rr

5,9
612
5,9

4

4
4
4

4

FeI
FeI 5,7

5,7
o,4
5rL

:r,slFe r

z,zl re t
:, sl lte,t
2,2lFer

,51 Fe I

II
FeI
FeI

t1-3]' Halr{Aafl rr3 noropblx IroCBtIlqeIIa aHaJILIsy atnroC(tep lliyrnrJ cBepx-
rl,IrarrroB B 6olee yanolr c[exrpaJrr]HoM rrnrepBarre (Og - 85, BB - A0,
A2 - F2).

B atoft crarre AeJlaercfi rlorlblTrta npoBecrrr o6rqur,1 arraJrrla troryrreHnr,rx
pesyJrbraroB OTHOCr,rreJrbHO sr,ralruecnr,rx ycrormii n arrvocsepax paHrrrrx
cBepxrllraHron. ognoupeMeHrro o6cyrx4arcrc.E Te, r,rHorAa Becblra srraqr,rreJrr,-
HI;Ie ' HeorlpeAeJrellHoprr{' Itoropr,Ie BBollfrrctr B 3TI,I pe3yJrr,Tarlr LIB-Ba rreco-
BcprreHcrBa cyqecrByrorqr,rx reopr,rii u uero4on na6lro4eur,rit.

$ l. Terrueparlrpa cBepxrrrrarrroB

o6aop reMrreparyp noa6yrx4enr,rfl (7") r,r rerrreparyp r.rolrrrBarlr.u:r (2,,),
a rariine cpaBHerrr{e ux c a$$exrr.rBHbrMr4 reMrreparypaMu (7n*) 4ln 50 aneail
pa3rl{qrlbrx cBerr.rMocreii n cnen:rpaJrbr{ol,t r,rHTepBaJre O9-I(5 6r,rnr,r nr,rnon-
rrelrbl paHee M. Xax [41. rtpoue roro, r{Meercfl cBoAHa rerrrreparyp, orpe-
AeJreHrrr,rx }reroAor{ npr,rnofr pocra, cocraBJreHHafl A. A. Eo.rpuynou
(crnr. [51).

34ecr rrcrroJrr,Byrorcrr Marep[ansr ony6rr{(oBarrrr'rx rra*n pa6or tl-3]
c I]p]IB[oqeIII'IeM IreI{oropblx AaHHbrx, rIoryqeHHLIX ApyrrInIIr aBToI]an{I,I t6-151.
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lJrrr orrpeAenenr,rn 7o.

lra ere:grr FID 188209 yfiaaalllrafl BaBr.rcrm{ocrr, 6r,rna rocrpoe}ra rrarruno AaHrrbrM 161.

Conpauqenue (cp) u cron64e ((DJrerreHT)) la6n, Z oaHarraer, .rro 4arlrrr,riiaBrop rrpr,HfJr O4r-ry 7" AJrf Bcex ilr.rnr.r,i. B nocre4neM cror6rle ra6r. 1 4a_
ercrr cpeAHflfl' B3BetrrerrHa.'l [o arr,rcJry nlrnr,rri, Telrrleparypa noa6yn..lqcrrrro To.

Bce onpeAeJrer{r{rr 70 uaucceurr na $rlr. 1a B sasr,rcrr*oarr, 0r cner{rpa.Trrr_
Iroro r{Jracca. cnnounaa Hpr.rBafl uso6paxaer saBucrr}rocrr, s{{exrlinuoii
TeMtreparypBr or crrenTpaJrr,[oro rrJracca rro AaHHr,n\[ [IBJ, s1p11*oBafl coor_
BercrByer trrnaJre 7'ra lrs [191.

Paccuorpenre drur. La uoasorrrer cAeJrarb cJreAyroqrre Br,rBoA6r:
a) rel,rlleparypbr noa6ynr4errr,rn, olrperqeJrrrer{bre rro Jrr{Hr,rflnr paBJrrrrr-

rrr,rx sJreMeHroB MeroAom npr,rnoii pocra, B cpeAH0lr Hecr{oJrrrr{o urrxe e{rpen_
Tr{Brrrnx Ter\{[epaTyp;
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6) A;rn narxgOft BBeBAbI IIo pa3ilflqHbl]I IIOHaM IIJII,I aTo]IaM ilOJryqnrclgt trar-
Jrrlqur,re 7o. 3tu paBJItIqlIfl IIOIyT IIpeBocxOAI{rb omr,r6xr,r oupegenenlrn 7o.

fIepnr,rfi BI,IBOA HaqecTBeIIH0 TpIIBUaJIeI{? IIOCITOJIbI(y CJIOII SBe3AbI' I,4e

aril$eHrunuo o6pasyetcr EeIIpepbIBHbIiI CtreI(Tp, pacIIoJIoxteEbI B cpeAIIelI

r.1y6me r,r, CJIeAOIIaTeJII,IIO, uNIeIOT 6Onee nnrCoHyIO TeI{[epaTYPY, qetvl CJloII,

ortseTCTBeHHLre 3a o6paaoraulre Jrllr{llli.

40 5A 60 70

[2.,€..e
tZ tL

rx,'8,'i

o oa,

6t0

(tourtu) u I, (npyrxltr) or

\t w.r!.L) tux | -x coorBercrBeEEo
r

BEJItrIIIIEI,I E

o- ( per 81 Ib;6- rl Leo A0 Ib; d - a Cyg AZIa; e - v Her F2 II'
PaBMepbr SHaqHoB IIpoIIopqllorraJlbHbr BecaM

Bropoii BbrBoA TanHre r{e -rrBJIfleTcE Heo}KI{AaHULIM, PasJIlrlunre JIIIIIIIII

o6l)a3yrorcfi ts arNroc(bepe }ra pasJrrrqHofi I.JIy6IIEe. IIpr oflpeAerIeHI',II',I 7',D

r\rrjr rrcfroJrr,3yelr orrpcAeJreHr{r,rrl [a6op Jrurlr{fi U [OJIyqaeM CBeASIIII.rI O Te]IfIe-

parype roro cJIofl arxlocdlepbl' rAe 3dl{eKTr{BHo o6pasyerca B3flrt'rlf HaxIII

irnOop Jrl,rrrr,rft. IIpn aronr, ec"rrrr rrNrerorcrr 6oflb,,ruo pa,fluq,nfl B ad)d)eltruBHbrx

rJIy6uHax o6paaonanr,rfl oTAeJrr,Hr,rx JIIIHI{t, BbI6paEHbIX AJIrI OIIpeAeJIeIIIItI

7',,, Mr,r flo.[yqacru R llTore Henoropyrc ycpeAHC[HyIo reNfrleparypy' Ho NIrI He

BrraeM, nafir,re CJIOII g[IICbIBaeT 11oilyqeggatl TeMIIepaTypa. flOarouy 7u, onpe-

/leJlelrgyrg IIo JI1IIIIflM oAHOIO ItaHOIo-JIII6o aTolta IIJII{ }IO}Ia, Hu B ltoeii l[epe

rreJrrr3rr cqrrTaTr, xapaltTeprloTtrnoi,r aTNroc$epbl sBe3AIi B qe.[o]I. TaHoli xapalt-

TCptrcTr{noji },ro}lreT 6r,rtr, ronrlto cl]eAHee tr3 Bcex sHaqeHuii reilIlepaTyp Bo3-

6yrri4eu[fl, rraiiAerrrrbrx AJrfr AaHrIOi{ 3]lesAbl no pasJII[qIIbIl\'I JII',IIII'IflII.

C).rENIrArrO, AJ]'I 3BC3A IJIABIIOiI IIOCJICAOBATEJILIIOCTII TOJIbITO TITO YITASAII-

rrbre eil)d)eltrtr urptlIorrIeIIbItryIo poJrb, rreM AJrfl cBepxrl'IraIIToB'rlocltoJlrrty B

aTr\roCd)epax 11oc.r1cl(HI{x 6oJIee OTqerJI]IBOBLIpa11teHa cTpaTIId)lIItaqufl IIsJIyqeHIIfl'

IloslrotHrrlre I]prlqIIHEr SaBIICrrl\IOcTrI I',u oT CpeAIIeIO uoTeHquaJla ti JIIIIIIIi1'

rlolroJtbsoBaIIHtIx AJItI oIIpeAe.[cflI'In 7,, (cu' (iur' 2)' IIepeql'loreHHLIe B [2]'
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oulo IIe AaIoT onpeAeJIelIHoI'o orBera IIa Bonpoo O lIpiIpOAe i)Toii tsaBucr,1,rocr1r.
l{e ultx HalI6oJIce IIoJIHo paccMorpeHo roJrrno noBeAe}rr.re ryp6yJrerrrHbrX c1o-
poc'rcii c r{BMerrerr}relr e, [20-22'1 . flnn oAHoBHaqHoro pcrtreHtrrr Eroro Botr_
poca rreo6xoArm{o rocrpoeHr{e r{oAeJlr,r xorfl 6r,r 0AHOTO CBepxrufa}rra, xoporuo
corracoBaHHoI'I c I.Ia6rIoACIII,rlurt. flcpnr,re marrr B arorrr HarrpaBjlel{r,r1,1 6r,ur],r
rpeArrprrrrflru P. Itapeleu [23] n JI. A.nlepom l2A

Ec;rrr lrr,r xorl,rrr aMl,,opr,rrlecrtu uaiiu,r ItarrecrBerrlrrrii xo4
$r'ren'recrrr,r 6orce rrpauuJJblro pacorrarprrBarb BaBrrcrrMocrr, ru4a (zo,

rtar{ DTo cAeJIaHO B

(7',, A) (cu. [2, 3J).

7 : l, (i),
Xxr+q),

1'

34ecr ) Xi ecru nornr,rfi rrorelrqr,raJr r{ourraarlrrrr r paB
r

r.roHrraoBar{Horo aroua (l_: l,?,,. .., r) . FIa {ur. 2 rpllBeAenbr trplrMepbr
rJaBrrclrMocrrr BtrAa (rr, IXj+A) 4ra r,ra6pauur,rx aneag (Hpyxrxrr. Xoa
Droir aanncr.rMocrr.{ o_oqerrl 6orr,urlru paa6pocoru ynaBr,rBaer Ha BoBpacraHr,re
'1", o ynetuqeHr'reM ) xi + [. tr4urepuperarlr,rro aroro cpaHra Mo]r{Ho naftru
u tIl. 

r

HE SABI{CII}IOCTb

[il) 188209
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Si II, III
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g Cas

v IIer
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t6l
t7I
Iel

t11l
It21

7,6
5,8
6,3
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tr5l
lt4l
t t4)
f,t2)

2. Telrneparypr,r ,roHlrBarlr.lu 25 anes4 rrprrBeAeH'r s ra6n. 3 (uo tl-3])
r,r ra6rr. 1r (no [6, 7, 9, 77, 12,14,151). l{rn rpex rra rrux (6 Cas A, Bg IIer
u ." ccp) 7,, nory.rerrbr AJrfr AByx pasJrr.rqHbrx Aar. B rperr,clr cron6qe ra6r. 3
i{.rttr I(an{Aollo onpeAer.eu|'fl Tfi yItaBaIIo cIIaqaJIa qr{cJro rlruni.i r, a BareM
r f { paa I{oHt{BoBaIIIIoro aJIcr{eHTa, r,rcrroJrbaoBrrHrrbrx AJrtr /{auuoro onpe-
;leneni,rl I',r.

IlpoqeAypa olpeAeJlellrrtr rer{fieparypr,r lroHrrBarlr{u BaqJrroar&Jr&crr B cJre-
/(yrcqerr. ,I{u.n 4arrrroro aro}ra r,rJrrr r.roHa rraxoA}rJrocb rrpocroe cpeArree Bcex

N;tt t ulu IIttauctltlii Ig - , onl)cACJteHHbtx rlo rtprtuori pocta (o6o3Ha,trrrrr ero lg+ )6i \ " 8i I
tr coorBercrByroqr{x e; (o6oanaurr*r 

",). 
arpr nerr.r.rrTHtr, uaiiAenHbre AJIff AByX

coce/{}rr,lx cra4uii l,ro}Ir,r3a{rtr,r oAHoro I,r roro lrte aneueura, rroAoraBJrflJrI{Cb
n rrouSi,rnaqlrro (ropuyl Caxa rr l3o.urquaHa, Barrr{cauHyro B s}rAe

Tu: 3360 (xr + "il.'- q)

2.; try -k 
/v['a.,*,,] 

+ 10,43. -- , (2)

t'4c I,. - rIoreHIII,Ia,TI I{oEtISaIItlrr; ne- gJIeHTpoHHa.rI rrJrorrloctr,. Tenrteparypbl
lrorlrrSa'qurr Bbl,u,rcJtfi,rllcb ts Atsa lpr.r6.nutrrenlrR. Cra,lara B SHaMeHarerr)
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rroAcraB.rrfl.rrocrr 3HaqenitQ. '1."r:rrq (a$rlex'rIIRIIafl TOrrIIeparylla no lxfiaJle [18]'
HOTOpafl l{oJI}r{Ha 6r,rtr, cpanHlITeJILHO 6.Urt3na It rrr ro oyu{ecrBy }IeToAuIill

ce oilpcAC,Terrrr.a).

3arenr HariAerrlrbre ?'r, cuosa rroACTaBJIflJrilcrr r 3II&lIeIr&TeJlb. IIo.;lyuarcu1lre-

crr [pr{ DroM BHaaIe}II,Ir{ Te}I[eparyp rlorlt'13al{rll{ rpuBeAeIIbI B ra6.u. l] r na-

Hecellbr na dxrr. 1,6.
O6 anenrporlHlJx lrJrorlrocrrrx, tsxoAnrqllx u r[opuy.ry (2) 6yaet cr(aaa]t(i

B cJreAyroqeu uaparpa{e.

Sr lll,lv
til,0

tE 000

t2 000

t0 000
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i0
tS nr
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Cr TI5.., 
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.t015
LS no

Olr,3. Sanucrlrocru (7,, Ig n€) ro ypaBueHurc (2) (cu;rorunue xpurr,re) u arr
ilrocrr{ rro }roAeJrfl}r rs [25] (rtpyxitr,r)

Beprunaflbuafi mrprrxoBafi runlrrr orMecae'r lg ne, [pI{rrETbIe s [1-3] lrc DTIIX BBesA:

Ib (MoAcirb o 9:10r, To:18 000"); 6 - 1 Leo A0 Ib (g:103, ?o:7000'); 6 -
19' : 10, ?'o: 6000"); 2* v Her F2 U (g : 10" 7o : 5000"). ?o- ro]]epxHoorHafr

g - 
go@eHrr'rBHoe ycHopeHue curbl THlHecrrI

20

;,ro ;auu,,,--

n -- ( I)ct'.13'l
; O.,,, ,\3 Iit
11rlI1l0l)i1r yl):r .

14a paccrlotpentrfl Srrr-. 1, 6 ntou{Ito c,qe"TlarIr cJleltytorqllo BbrlloAl,I:

a) reivrueparypbr rroHrrBarllllr R cpeAlrerr rrecnoJlr,Iio Hrllie o(br}lcltrtluiIl,tx
'r'o.\r lrc paTyp;

6) reruneparypbr l4or,rrraarlrlrr, orll]e/(e.rrerrrrrJe AJIrI oAIIoi.I Il roii ?Ite 3BoltAbI rto

JInIII{flN'I paSJIIITIHLIX AJIe}Ie1{TOB' n{OIyT:lHaCl{Te,'IbflO paBJI[l1laTI]i-g.

B rrpnrlrlnue A"rrrr HafliAor.i rapr,r .[r{rrrrii (r'rurr lpyturbl .rtLIi.I].rIl), rrp]lHaAJlcxta-

rqr,rx naHoN{y-nrr6o aTor\,iy B /1Byx coccAHllx cTaAlrr{x Iroulr3aIII,lfl, ypaB}IeHile (2)

rrpeqcraBJrrrer co60rl rreHoropyro nprrByro ts II,IIocI(ocrlr (frp lg nr). B cJIy'1iIo

oAr{opollHoii arlrocr[epr,r (4ln fioroporo, co6crBeHHolo r'oBopfl, 11 crporircrt
qarqe Bcero HpnBar{ pocta) Bce r{plltsblc TI,Iila (2).AoJI}I{HbI nepeceqbcr u o4noii
roslte C HoopAlrlraraMll fr{ (Tu: Tu -- llrA) u lg n", c[patseAJIJ{REI}Ir{ AJIfl

Bceii arlrocrlepu n rleJrotvr. Hacxolr,no AaJrefin peaJrbrrr,Ie ycJroBI{rI r} arMoctfe-
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pttx cBepxrrlralrroB or ranoro uAeaJrEr{or.o cJryqafl, i\ro}r(Ho cyl(llTr, 1Io q]ur. B.
34ecr' rIpl4BeAellljr llpl{Nlepbl BaBrrcr.rrrocrer:i :rr,rna (2) no paaJr-r,1ur{br\,r aJreMeHrarr
AJrfl qerblpex 3Be3/I paI]JruqIIbIx cflorrrllaJrL,HbIx rrJraccoB. Hart yrxe 6rr.1o yra-
;;ano JT' Annepou [B], npuur,re ral{oro po4a nrr6o BoBce }re nepecenarorcfl, .nu6,
repecenarorcs rronapr.ro npr{ He peaJrbHr,rx Brraqeuliax 2,,, tt lg.n".

llpeAuonorxr,rNr, arro ranoi.r paa6poc Hprulrrx rr,rna (2) ecrb crreAcrBrre pas-
.rtuqlri'i B cpeAHr,rx rry6r,rnax o6pasosanr,rx ua6opa rr,rruaii roro r.rJrrr rr,oro
DJre^{errra. Tor'4a, ecJrr{ rraH0crrr na sr.rr.,3 aanr.rcr.rlrocrr, (?, lg tt"),oIIpeAeJrelr*
Hyro no rrcnoropoii MoACJil{ aruocc[epr,r, To ]ro}I{Ho 6y4er oqeunrr, (uo Mecrarvr
ucpeceqeH[In aroii Teoperl{qecl{oli rtpnuot".r c npr,rBbr}rr{ AJrrr pa3Jr1rqrrbrx aJre}reg-
'ron) t[rrrrr'r'rccltlle ycJtourrrt (7 rr Ig n") n r'.ly5rruur radreralrrrfl (i) rcx crrocts, "{.A(lI CpeAHervr o6paeyrorca rra60pr,r nr,rr,rr,rii coorrlercrByrcrqrrx cJrSMSHTOB.ija $ur. 3 Ta*r{e reoperuqec*ue BaBrrcr,*{ocrrr o6oaua.reur,r Hpymr{aMr,r.
Mo4e;nr,r 6br;nll ubrqncJrelrbr C.4e flrepou u JI . FIesenou [251. B116op ,rrrur* ,o-
Tqeleii He ,reHrJer cyqecrBelrHo. xo/{ nyHnrr4pHbrx nprrBrrx (qrrs ; =, . [],01 -+ 2,5).

Itan rn4no rrs r[lrr'. 3, ro're.,Hue (*,ro1qe.nr,nr,re>) nplrur,re (r', rg rt") ugy,
Iroqrr4 rrapajrJreJlrrHo rra6rro4aelrrrnr. 3to Nro?r{er 6r,r:rr, o6r,ncHeH9, c O4UOii Cro_
poIILI' IIecoBeplreHcTBol{ I[eToAI'IfiI{ l{rlTeprlpeTaIII{I{ Ira6.iIroAelrurlr, c qpyroi.i,-,
rreroquocrL,ro lro4e:rei.i.

Snaqeuuq lg rz", r'rcnoJrbs.BalrH're n pa60rax t1-31 A.rrrr Errrx 3Be3A, OT-
:\Ie lleilbr na {r,rr'. 3 oepttnta,n r,rroii: rutprrxonoii nr,rnl,rcir. Jlerrto RlrAerb, qro ecJrl.r
saAaBarb AJrrr Ralr{Aoii auea4r,r nanoe-n,160 OAHO BHaqeHrae lg rz, u arlrocsepe,
to lf ,r, onpeAeJIeIIHbIerlo paBJIr{qHbrNI aJIeMe}ITa}I, lltofyr cr,ur,no (r 1,5 - ) pa-
3A) Pil3flilTarbcfl,

r[pe4noror{rrNr, Harr r{ paEbrrre, .rro na6op ,rr.rnr,ri,i /' paB [roHrrBoBaHrroro
DJrer\lelrTo Bosrrr{Jraer rr cpeArrcM rra r;ry6trrre ,, --I xiI ii, a A.lrrr r + I
p.3 rroHr{BoBarrHofo aJrer{eHra 6y4err ,}rerb i,+t- ) xi + x.nr,], {i. orrr_
qccfiarr rry6lrua i-l n roropoii oruocr,rrcn orr.peAe,rrar]rrrr,r, ]rar,rrr rc[rneparypa
l.roHr{r}ilrf r{n, ,nelrtr.rr rAe-To Me}HAy r1. r,r r1.a1. f{-onycrrru, .rro

.L:

?,,*
rr+r Fq+q*

T, * f,r*r

---T- ('r j

'l'o r1qa

:8. (4 )

lje.nLrurrrrbr e,qauu na rfnr. 3 no4 aua.r*a]rr,r oJreiljerrrou. Brr4no, q1.o l{pr-
Ilhlc c 6,'nr'urHIrll F rrortrtt Bcet.Aa c]\Iex-(eHbI crcr{,i\ia.Il.recriIr BJTeuo urai*.3to oaua'raer' rITo upu (tlrxcupoBaHI.roM lg n" cy,lecrByer Barrtrcrr{MocrD rre*(-
ly Trr r, I ara,or.IlrrHarr BaBr,rc,rr,rocrr, ?i ,,,:o I'r, i""r. rirrron.ru, coorrro_

nrelurri rr'r4a (?'r,, -) nan6paxrerrbr Ha $nr. 2 ro.rnj,r,rr. ptrar,repr,r Brraqr{oB coor-
Bercrrlyror tsecalr (cr,r. drlr.. 1, 6) .
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$ 2.. 06 a'nertpoHur'Ix lJrorlrocrtrx

)Iplt nuuracreHrll{ ?* aleHrpoHHBIe IIJIorEocrl{ B tt-31 6panncr oAIItr E

re )ne ,qlr roeft atnoc{eprr B qeJIoM' rio ohpegenflJlucb paail[rlHblM o6paaou'
- 

i. i;" aneaA og,5 _ 85 tll Ig 7?e onpeAerrEJrr4cr, tro Illrapr-a{{eHry Bo-

AopoAlrbrx ttvrrtwfr trpu lroMo4rr cooruollrerrrfl

Wol'- ltNs,rHn"(#)" (5)

Llucrro arorroB BoAopoAa No,rH B$IcIrc,,flJIocb ABaII{A'I (ou' Itl)' llpu arou

Br(JraA I,IOHOB B pao.urlpellne .nunnfi IIe I{0I{JIIOaIaJIC,I, IOCItOJIbIty oH cocTaB-

.;rrer 0,t6-- 0,19 n BeJIllqI{He lg n", uro rr€}Ibltre ouur5on olpeAeJIeHI'In Ns'2H '

I

ri-
1

a
+

+

---J--l6,589A012 35710 12
Sp

@rrr. 4.. Enenrpo1rrr. n"fifi[T 
frz 

ar:ruoc(fep ax cBepxrtrraEroB

13 nacroRrqefi pa6ore BeJrtrqlrEr,r T, gnn cBepxl\l,Il.allron 09,5 - lJ5 6ruru

trepeBrrrarr{cJrerlbr yHaBaHHbrM paHee cuoco6olr, uo n (2) noAcTaBJIflJIIICb y}fie

ue.irr.irrnrrTglz, (ra6.ir. 5 lra [1]), rxnrouaroqre I{ onpeAeJreIIIInlr: nu uo $op-

uyne I4nrnLICa -'felnepa 
(ciu. t26]). Ero lroxre'r l{sxleEI{rr paIIec BLITIIICJIeH-

uoe 7r, BCeIo JII,IItrb sa 100-300o. IIocHonbgy poJIL I'IoHoB otlflrl; He IIcItJIIo-

qaJracrJ, 7"' uoryr 6trrr, cucreMarr{qecHu SaBblrrlerILr I{a 200-700" n SaBltct't-

1\{OCTIT OT CTICHTpaJIbI{OrO I(JIaCCa SBeSAbr'

iJa rlur. 4 cncua HaHeceHbr AJrrr BBesA o9,5 - B5 solrlrr'rgr.r lg P, (6O,rru-

urr.re .T ounlr).
2. B [21 npll lroMoutrlr {ur' 7 upe4napnreJrbllo saAaBaJrl{cb T' -- Tu

(u, : Xh"), a uarelr no Soprrry,ne Caxa 4na Fe olpeAeJrflrlaob aJrenrpollHar

uJroTgocr6 n aruoc$epe. Tari1rlr o6paaou, TeI\{[epaTypr,I I{OHllBaIIi'{lI' O[peAe-

Jrflelrbre s [2], ona3brBaIorcf He HeBaBI'1cr'Ix{brMI'r or reNlrreparyp noa6ym4eut'tn'

lJe,rnqlrur,r lg Pr, upuu.frTbre B 12], gasecenr,r na {nr. 4 }IaJIbIMI{ TOqIia}M'

3. B t3l ilprl oflpeAcJleHurr lg n, r'lcuonr'SoBaJrocb I'IoHlrBaqr{oHHoe paBHo-

Becr{e }HeJreBa rr BaBr{crr1{ocrr, noacf{uqllelrra trorJloq,eulln /ri, ot Tn v lg n"'

.3:rr,r 4aurrme ral(rrte ilpI{BeAcIIbr na {ur. 1+ (nsaAparrr) '

Hporve Toro, Ira {ur. 4 }rarrecer.rbr lg Pr, uonyIIeHIIbIe AIIfl COOTBeTCTByIO-

,r1r, ,o"r4 uo llltapx-a{{enty BoAopoAHr,Ix nnnur'i (xpymHn) u no tpopuyne
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I4nrllrca - 'lier.uepa (npccrlrHu) . 3.rlr 4anur,re Barrrhr lra I1-31 v t261.
B $opuyny (2) Arn cBepxrurarrron IJB - F2 uo4craBrrflrrlrcb Ig Pr, oupe4e-
JIeHHr,re rro Jrl,rlltrflll t{eTaJIJIoB tr [2, 3].

Saneren 6o,nlmoii paapbrB (6oree AByx eAuHr,rq) n nerlruuuax lg Pn, tptt-
rrr.rMaer{},Ix s [2] r,I [31, annaroqr,ri.ica cnegcrBr{etrr paerlr-ruofi MeroAr,rr{r,r oflpc-
AereHrirfl DJIeI{rpollHoii unoruocru. O4naItO Mr,r He BHaeM, xanoit r{B MeToAoB

orrpeAeJreHlrn 7g P" BeAer rr nar,r6onee Bepo.rrrHr,rl\r ,qnn ncerii aruoc{epr,r aua-
ueunnu lg Pr.

7Jran, B cB.san c pa3Jrr{rrHort ue:ro4nxoft oupegeleulrn lg P"v ll-3] rell-
rrel]arypLI IIo]IIIBaIII{II ilIoIyT IIN{erL CJIeAyIoxlI'Ie cl{creMarl,IqeCnue orulr6rtr,t:

a) n [1. 1, Heclrorpx rla xoporuee corJracrre paaruqH],rx olpeAeJrerrrri,i, Boa-
NroEtHo cr{cTerlaT[uecnoe 3a]Ir,r]nerure lg P", il, cJIeAoBaTeJIbHO, 7rr, nOCr{OJILny

Bce olpeAeJreurrfl lg P, ocuoua[r,r Ha noBeAeHr{rr BoAopoAHr,rx .nr,ruuil, a 7,,
Br,rqr{cJrflJrr{cb rro rroHrraar{[o]ruoMy paBrroBecrrro N, C u Si;

6) 4rn aneeg BB - A0 t2l BoBlroxrlro cncreMarur{ecxoe BaBr,rrrenue 7',,

B cBrr3r{ c nprftrrrrrreu uau6o.irr,urux sna.rerrr.rii lg Pr. Sanr,rlre}rrre lg P, na
eAtrHr{rly Aaer aaB},rIueulre 7,, ua 10-15%;

n) n [3] noauorxno r'rexoropoe BaHr,r]Her{rre ana.leHr,rii 7,r.

$ 3. Cpanueutre f ,, T, u 7"4,

llpn onpe4oJrerr-Llu AJrrr Halr{Aoii anea4ur cpe4ueit re}rilcparypsr noa6ynr/le-
a:ua 1'o u cpe4ueii retr[eparypr,r rrorrlrBallr.rn 7r, xarx4olvry onpeAeJreHr.rro rerr-
ueparypbr nprAaBaJrcfr uec (cnr. {ur. 1), nporopqr.rouanr,nnrii qr,roJry LrcrroJrr,-
BoBanHbrx ,lrtrtlrii .

0
I tt J

JO

Tutor
JO

30
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Qr'u'. 5. Clnal cpegultx rer'rllcparyp
rrorurBarlr,rrr, noa6yrirgeltrlr u arlt[eH-
rrrBrrr,rx (rurra;ra 7^* upuunra lo
[19]) 71rl cBepxrr,rfauron O9,5-Ir2

a);)



I{a r[ur. I-r uplrneTleno cpaBHeHne Tu, :l', ;r'l',u1,. 1[rlc.rre4uee uaflro u:r [19]'
l,{s pacclrorperrr{fl {ur. 5 c y.reroM aarvreuannrl, ua.rroffiellllblx B npe/IrrAyu{ell

tlapalpase, MolnHo cAe .lIaTL C.IIeAyIOII{eO saIt.ll H)rIeJrlle:

1) remueparypa BoB6y?ItAeHI,Ifl, ral{ flie tiali It Te[Ileparypil ttolllr3al(tIu'

r cpc4rrerr rro tsooil BBeBAar{ ur'rrxc eQ{eHrutntlii (Sr'rr'.5, o,6);
2) cpegune re\{[eparypn noa6yx4eHt{r{ 6JII'IsItIl H cpeAI{IIl\l rer{rcparyparl

rroHtr3allrlll (r[ur. 5, a) , xorn, BoB]Io]nHo, 7,, ltccltoJlr,I{o llll}lie.

$ 4' NIuxpoT yp6;"uer1r'rt5le cnopocl'Ir

B It-3] Irbr otrpeAeJrrurn ryp6yJreHrrrbre crtopocrll B arl{oc{epax cpalJ}IJr-

TeJrLHo 6onrmoro aII{cJIa cBepxrlrraHToB B rnI{pol(otl rllrrellBa.rle ctrel{Tpa"rlrHbIx

riJraCcoB C rrcrloJIrrBouarIIrel,I OAIroto I,I Toro ffie LIeToAa ttprluoii lloCTa. 3ro gaer

rralr BoBlvrox(rrocrb npoBecrn o6rquri aTIaJII,IB IIllttilorypSyJleHTlrltx crtopoctcii

trq.rra rceii [ocJreAoBtlTeJrlruocrt'I cBeT]xr'lIl.aurolJ B IlIrrepBaJIe 0 - F.

3a4aUa BaHJIIoqa.[acb B yCTaHoBJIe]I]Iu xapal{repa I,lslIeHeIIIIfl typ6y",reut-

rroii CXOpocT.rI BAoJIL crrenTpaJILIIOi'r noCle4onaTe.rTLuocrII, T. e. C re,uneparypOii

arMoc$epbr. 3a ocuouy flpll sTor{ 6br.'tr't sllflrut olpeAeJlerlnrl ?;t r'rg l1-3]'
B cryvae Heo6xoA[[,rocrr{ rrcrroJIE,BoBaJIrlcb poay,u51n1r,, ollpeAeJIeHr'Ifl,tt UJrtt

oBepxrr4rar,Ir6B IIB pa5ot Apllux aBropoB. Ilo.,tr,uarl aIRCTE AolloJIlIIlTeJIL-

rrr,rx Aarrr{blx 6rr.rla BBflra 113 IL], L4, 27 , 291.
'l'u 6.rr u rt rt l-r
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Peeyrr,rarr,r orrpr)Ae.[errrrii i.r, rra ocrroBe arraJrrrBa NplrBr,rx poora ,]peAcrar)-
.'le]rbl B ra6;r. 5. Holr'r.rectseHHbIe olrpe/Ie,rrLrrrr4fl cuelirpaJrr,Hbrx l{JraccoB u a6co-
;rtorHblx BerIlrII,IH BBflrbr lrt [16-i7l. B upc;1uoc;reArrelr clo",r6r1cr ra6;r. ]-t

rIpLIBeAeII0 rIl4.CJl0 OIIpeAeJIC]Irrr"r ?'t paB.TIIITIULIMII aBTOpaNlU.
B unrcpuarle crreltrpaJr6HhIx rt.rlaocos O9 - B6 orrpeAeJrerrrrl 2,,/ rr[)olBtso-

\trrcr o6rr-tuo ro .Ttr,Illr,Ir{rvr Jler.r{r{x aJrea,IeHToB, Ilper,rlfyqecrBo]r]ro O II, N I [,
Si III, Si I\'', C II. I-Iau6oJree rraAeirlrbre onpeAerrernrfl er rrorryqar)rorr ro
.:Iurrl4flM O I I r.ra-aa .ux tlHoroq]ICJreHr.rocrr{ I,I orrrocr,ITeJILHo Ilblooltoii rur.rerr-
crrBHocrr4. Oilpe4e;rrerrne er rro nplruoii pocra AJrrr.runlrr.i He l 6y4er paccr{ar-
prlrarbcrr rilrxre (cu. $ 5) . 13 rurepnaJre crrenrparrrrrrbrx nJraccoB B7 - G0
ryp6yretruble crtopocrl,I orrpeAeJlarorcfl o6rrqrro ro Jrrl]rrdtrlr neiirpa"rrsnr,rx
rI r{oHlrBoBaHrrbtx }reraJrflos. 3To rpeux{yu{ecrBCHHo Fe, Ti, Cr, V, Sr, Ca, Mn,

Ectr,I 4;r.t narroi,i-rtt6o BBerJAl,r ?.:1 onpellciltrJrocrr rr€rlli rro Heor{oJrL]{r.llr Jrprr-
lrLlr{ pocra, ro 6pa.rrocr, cpe/lllce z'1. Ec,[rr 4"rtlr 4arrrroii BBeBAbi z)1 orrpeAelfrJrocr]
[IeCnO,lIL,I{},IMI]l tlIlTopalll4, it'o TolIiL) 6pa.rtocr, Cpe/lrrce SHaqer.rlre.'llen,rr(]sr,re
("liopocrII rJcro/{y yrrTcrrbr.

Toqr.roctr, onpeAcJIeHr'rfr ?,,1 rrerJKoJIt r(o pai:|.;nr.rrrla A.TIfl pa3,rTtt.arlrbrx BBeBA,
()gnano couocraB..rrerrr.re ?rt, rrai,i4errHrrx g,rrlr toii ulrrr .rn.rcli.i itBe3Abr paljJtuqrrr,r-
rIr,[ aBTopar{r.r, rroBtsoJrrrer cj\eJTar.r, BbrtsoA, .rro (:oplra,nr,uar oIrr,16r{a oA}ror.o
()rrpeAeJrertun cocraB,[rrer r] cpeAr.re^r 15-2090. lIa r[ur,. (i, a rrauece]Htn ?)1

,(JI'l cneltrpa,lrr,rroii rocJleAoBarcJrr,Hocrlr cBCpxrrrraHToB r(JracooB cBerl,tMocrr'[
la - ib. .13 nrrtepna;re F2 -.F'5 urt,rrc.relrr,r rariir{o Tpu cBepxrr,u'A}rra r{Jrac-
('il CBeT.llItoCT lt I I.

Il[a paccruo'rperrr{fl {ur'. 6, a Momrro cAerarr, c,reAyrorqr.rc ubrBoAbr:

t, fixn BBeaA /{aHrroro olenrpaJrT,Horo nJracca BeJrrlqrrHa ryp6yrrermrroii
(ixopocr!r rrpaHTnqecrrl,r He BaBr.rcllr or cBerlrNrocrr{. V anca4 B0 - B5 z,

;{.tIrI cBcpxI'r{r'aHToB Ia u cpcTlncM .rr}Irrrb na 3-5 K;w/cct 6o"rrr,ure, rreNr AJIrr
0Bcpxrnrarrros Ib.

2. B Basr,lcuNrocrrr Bc.lrr,rqrrHFr ?)t or cnenrpA.rrLrlor.o r{Jracca [,roEtrlo or]rerrrrr,
:\Ba IIaItcLIM.ylra. Ollrlr r'rB }trrx, 6onoe peannii, ilprrxo,rlnTcfl Ha Cnex'rpatr,ur,rr,l
It'nacc 81,2. Ilri t-r6e cropor.rbr oT cTol.o lvrilr(crjMy]ra BeJItrqrrlHa 2,1, uaxoAI{tvIarI
lr:r(pr4Bofr pocra,nocrpoerrrroii rrotrlrur,rnrvrO II,N II,Si IIIr,r,r.A., AoBoJrb-
rro 6r,rctpo yuerIIrIrIaercrl rr cpaurruBaercrr c rerr.rroBoii cnopocrt,ro upu O9,11 rr

I16,5.
IJ;rocnatr Beputrrlra Irropolo i\rarcrllrylra, Br.rArrr,rreJr,flo 6oree troJrororo,

,ton ueper,ri,'r. (xor,n s [rr{aJre lg 7', 6otree paBrroNrepuor"r, .1g, urnaJra Sp, o6a uax-
(lIlrltyr{a l4McroT upr'lrrepHo oAr.rrrar{oBr,rii e r,r4 }r (tl0Jryrlr{pr,rny>), cooTBeTCTByeT

crror(rpaJrbr.roMy rlHreptsarry A0 - F0.
Cnopoc'rrt irr, rraxoArrllbre ITo "lrru-lrrrN,r rvlcraJL.[or, craHoBrrrcrr cpatsHI.IM'LINITI

o TeTIJIoBrIMII ol(oito crtcltrpaJrr,rlo]to lroAr(Jlacca B6,11, Co croponr,r rloaArrlrx
crlertrpaJrr,rrbrx lr,rlitccoR ?,t ylrcrr],nrarorcrr or 15 n,mlcen gn* aueag F0 4o
ll---5 nnlcen l{.rrr ctsepxl.rrra}rroB (l .

Mr,tnuuylr B6,trrr:]lr cnertrpir.rrt lror'o rroAr{.iracca IJ6,5 rtRJrrlercrl, Iro BceNI npr{-
rl ltartar\{, I)eaJII;}ILrNt.

[Iplr untepupcrar{ll.r cro.rrb cr]pa}rrroro, Ha rrcpBbrii BBIJITIA, xoAa Be.rIuaIlIHI;I

I yp6ytentnoli cxopoctrr BAoJl, crrenrpaJrr,Hoii uocne4oBareJlr,rrocrrr cBepx-
II{I a IITOB MLI B CT peT r,IJI r{CL CO 3 IIa qllTeJI brIbIM }r T pyAHOCT fl MII.
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ff,eficrnllren6Ho, ecrecmeugeii oE{r,rgarE, trroHoroHHoro }rBMerleHrlfl ar BAoJrb

ctrer(TpaJIbHor"r nocJreAoBaTeJrbrrocTr{, IIocnoJrLny Bce ocHoBHr,re xapaltTepr.rcTr{nE

aruocr[ep cBepxrr4raHToB, Tanr,re HaH TeMrleparypa, ycxope]rr{e cr,rJlbrrg}flecrll,
gJrer(TpoHHaf rrJroTlrocTb, MexaHr.rSM rlenpepbrBr'roro [orJrotrtreHr,rfl rr T, A., tr3-

MeHflroTCfl CO ClenTpaJlbHbrM HJraCCOrlI AOCTaTOqHO IIOHOTOTIHO.

u,, xufcex

0

Lg rn

-l

o 0ll
o NII

a SL ill
. sily

x Srll
j. Coll,l(
e Col

+ Ca 11,5020

2 3 5 0,59 i:0 2

I I r r r*)-_)1.0
5 8 g0 2 5 8;K0',

5!

4lrr. 6. Siuurcu,rrocrrr or crrertrllalrrr{olo r{Jrac0a uiriiporyp6y.;rouluorli criopoc'rr'r 2,,, rraii-
4euroli ro rtpl,Iooii pocra (a) (cnerrr,re rtpylr{rir.r - 3ue3ALr Ia, reurrne - Ib), orrtr,ruccrioii
rtrySlrilr,L 3aJrclall{fl nepxuefi lpaHr'rqLr troruertrunuoii souu (5), atltlerirrrlnoii orrtli,rcc}r(oii

lry6lurr,r o6paaoBarrfir] ;rr'ttturi lror.,roqerllrr t,

Mrr paccuorpr,rNr BAecrr ABe llatl6oJree BepoflTlrslc, IIa Iraru Bar.rrflA, rIlll{qr4rrlr,
ItoTopble MoIyT uprrBecTr,I r( TaHoMy rrsMer-reHr,rHt ?r, BAoJrb crrer{rpaJlJ,r{oi,i (reu-
IlepaTyprro[) noc"ne4onaTcJrbrrocTrr cBepxrrrraHroB.

1. I,nySuna BaJreraHr{fl I{oHBefiTLrBHo}i BoH},r, fioropafl rro)iier 6i,rtr, uctoq-
rrunoM ryp6yneurubrx ABr.r)fieHr,rii, aalrerno l,reHrreTcfr ts saBrrclmlocTr,r oT ocl:Ioll-
rlblx xapaHreprrcrr.rn BBeBAbr. TaH, couacuo pacqeraM C. Ae Flrepalr Jtr. FIe-
sena [25], rJly6r,rua BaJIeraur{f Bepxrrefi rpaHrrr{br r(oHBer(rrrBHoir aonr,r y paB-

Hbrx 3Be3A BeCbMa Cl{Jrbrro paS"rruqaeTcfl.

cb
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FIa rfur. 6, 6 npegctaBJleHa RrtrrrlrcJrer.ruarr ]ra ocr.roBe ra6rlrqm VII 4. ua
[25] aasucuMocrr, ontlrqecltoii r.uy6lrnr,r ne pxnei,i rpaHrrrlbr nor{BerrrrlBHor,i sog},r
(l g r,,) or cneltrpaJrblloro I.JIacca AJrfl rrocJreAoBareJrr,Hocrrr cBepxrrraHToB
Ia _- Ib. fIpr,r aro,u BeJrrrqr,rHr,r lg g 4na cBepxrrrraHToB paBJrr4ar,r,rx cnenrpaJrr,-
Hbrx KJraccoB Bsrrrbr lra [26], a crrenrpaJrbHbre r{Jlaccbr uogeleii rr,roro orrpa_
AeJreHbr }ra ocHoBe To,, gln,gTr,rx MoAeJreii uo urxare o(r{enrr,rnH6rx reMrreparyp
r,rB tt 9l .

JIerxo BrlAcrr,, arro y cBepxrriralrroB B cncr{TpaJrbrronr r,rHTepsare BB -- Fg
Bepxr{flrr rpaHr4qa Ho}rBeHrr,rBrroil sonrr Br,rxoArrr n arlrocrfepy (r,, ( 0,6),
a no o6c croporrl,r or DTOrO XrrrepBaJra HolurclrrllBrrar 30Ha orryanro"r, o.oorao
rny6oxue c.nou (r!orocrbepy) . ITpu arolr o[ycriaHr.re norrBe*rr{B,ofi aour,r r
rnySi' {oroc{eprr y BB.BA noBAHnx cuer{rpaJrb,'rx r(JraccoB (F - G) rpor{c-
xoAnr l(oBoJILHo r'IeAJIeIrHo, rax qro y cBepxrr{ranroB Ji0 xoluentuBrraa Bo}ra
yxoAr4r DCero rrim], r'ra rry6rany x,r:= 1,6. v 60rce ropflrrr,rx cBepxrr,rraHToB
nor'rBenrr{Rrrafl 3O}ra 6ucrpo yxoAnr n rry60riue cnon drorocrleprr, Aocrr4_rarr r/r:= 10 yflte y 3Be3A B5 - 86, a BareNr rax]rie.cpaBrrr,lre;rr,no 6r,rcrpo
Bbrxoflr'Ir cHoBa H rroBepxHoctu (n aruocr[epy) yfl{e y BBesI[ 0reHrpa,Ilr,Hbrx
r{Jrflccorr O9 -- 80.

Tariuu o6paaou, r'ra sr.rr. 6, 6 nerno Br{Aerr,, sro r,rB},re,eHr,re r.ry6nnrr
Ba'[eraITIrfI ItoI{BeHr IIBI{oii soHbt I}AoJr], crrexTpaJrbHort uocne4oBareJll)r.rocrrr
cpaDIrllrcJlbHO XOpOIXO COOTBerorRycr L,TsMeIICITI1IO IleJrrltrr4rrr,r ryp6ytreuruorli
cltopocrl'I n aruoc(lepe: BbIxoA nepxuei,i rpaurrqbr r{orrBenrr,rBFroii aorri,r n o6pa-
lliarorqnir cJIOi:r COOrsercrByer yBeilr.lqeHl{ro ryp6yneurubrx onopocreii, naxo_
Ilr'{x'rrrlx no cner{TpaJrLl{r,r}r Jrr.rHlltrM, ti6paayroqrrnrcrl B aror{ cJroe. 3ro cclot_
IlercrBlle' yqI'ITI)IBatI orHoOI'LTOJIbr'ryro upn6lrlur{elrHocrrr rrcuo,rrbBoBaHrrrrx reo-
perr'rqccrtr'rx mo4e.uer,i, 1\ro?flrro cqr,rrirrrr Aocrarorrllo xoporur{N{. TIeHoropr,rfi
cABr'rr npr'rBoii ua {ur. 6, 6 0rnocr,rreJrlrro nprnoi.i r.ra $rm.6, rz rrscercrr Jrl.rilrr}y caBrr,lx lopflqr{x 3Be3A.

Hertoropr,rc oco6elrnocrll r,IBrlelleIIr{ fr ut co crerirpa.nrrHllxl n.rraccoM Moi}irro?
no npariHeii Mepe rraqecrBeHHO, O6r,rcnrrrrr lra ocHoBe cyrqecrByroqrrx B lra-
cronqee Bper'rrl o6ullrx [peAcraBJrerrlii o cnoi.ic'rnax ryp6yJrerrr]rrrrx 4nlrrHenr,rLi
n arnocdrepax BBeBA.

rlo'nararor o6rruno, uro ryp6y,,e,THocrrJ , B,o3Arrrrrx arlroc(repax o6ragaer
rrenorollr,IM clleltrpor'r, ilapar{erpEr rtoroporo l.{B-tsa orpaflrlLrerrHocrr{ Halrnx
Mero^oB na6;UO4C]rrrii nrr,r ne Nro)riOr\r Trortil olrpeACJIil.r,rr. crrrro"r"r, .ITO r\re.ro_
4ou xpranoft pocra r'rbl orlpeAeJItIerI cHopocrr{ ABr,r}r{eEnfl Jrrrllrl, Tex ryp6yneur-
HErX oJreMenron (nuxpeii) , nuuer,lrrbre pasuepr,r r{oropr;rx r{er{;,[re roJrrr{r{rrbr
o6paularoqero cJrof . floraraeu, .rro nr.rHefiHbre pa,Mepr,r aruocclep cBepxrr4-
rarITOB MOITOTOITTIO IrllMerIrIIOTCtI BI{OJrb Cuer{TpaJIbHOii UOCne4OIlareJrr,rrocrr4
(lgg y cBepxrrrraHroB l\{oHororrrro r{BNreHrrercrr or auasenr,rrl t y xnacca ego 3,8-4 y BBeeA o). tr{aueuerrtte t)t B ranol\,r olyqae },ro}ngo 6rrro 6r,r o6t rrc-
HI'Irb rIsMeIreHpIcI'I xapaHTepa'ryp6ylentuocrI,I, cBflBaHHbn\[ c r{B}reHe}r}renr lJry-
6r'rrrr,r aarerarrlrfl r{oHBen'r.rsrrori aour.r. Tpy4Ho c*aBarb B Hacroflrqee BpeMfl.
'Iro-illt5o 6onee onpeAeJreIIHoe o xapaHrepe cBrrBr{ r{e}r{Ay rny6r,rr,roit BaJrera-
Ilr{rr r4 MotrrHocrblo norlBeHTrrBr-roii sour,r, c ogrror,i croporrlJ, Ir cner{TpoM Typ6y_
JlelrrrrocTr'r n aruoc$epe 3Be3Ar,r, c 4pyroii, flocnoJrr,Ky ata npo6.rreMa e,,tre fro..cyrqecTBy He r,rSyqaJracrr.



2. Bropan uoarrlolxIroc'rL o6r,scHeHr,rx ua6;troqaeuoii rtaptrrllbl rI3IvIeHeHtrIfl z).

C0 CneHTpaJIt>HbIr\I lt"rtaCCOl{ 3ilHIIOqaeTCfl B CJIeAyIOiqC}I.

lzlanecrrro, rrro B arr{oc0epax cBepxr}IraHroB ReJILIqIITa ryp6yneu'ruoti

cKopocTt[ AoBoiIhIIo 6ltCtpo yrleHlltraeroa C r'.rry6luror:r (Clr., ]IaIIpl{i\Iep'

[1, 3, 291). Ouenul1r.ro, qro llo .rIIIHtrIflM, a$Qenrttnual r.ny6uua o6paaolanlra

l{oropr,rx Aocrarorrrro rb.rrulta (cla6rre JInlIrIIr) , NIII l(oJril{}rbl [o.rlyqurl Ba]llerrro

rlrel1,[rrre typ6y,rentnue cI(Ol]ocT[I, alel\I rro .TIIIHII;:I]I, ltoTollble o6paayrcrcn n

rJepxHrrx aracrqx o6paqarclulcr'o c.rrofl (6oiree cI,lJIbrlblc "tnnr'rlt). OAr'ru u ror,{(e

na6op clcrirpa,rlrrllrrx lrrEufi n atuocr[epax BBe.]A paBr{blx cneHTIlaJIblrt'Ix ltJIac-

con 6y4e,r cl5paaoor,ruarr,crr Hrl pa:ruor:t outr't.recnoit r;ty6nne B saBrlcrli\Iocrll

or xopo11ro r.rBI]eorrrr,Ix upnalru Icteucru, Iror{IrBa{r,llt rr uoa6yrtt;1eurrn, Hoa(i$lr-

rlrrerrT rror.JrOrrlerlilrr, Aorril"rlepoBcHoe llacxtIIpeHIIe (tcl.'ronoc rtryp6ylteurIIoe)

r,r l. 4.1. B peay;rrr,rare ryp6y,rrer{r}rblc cnopocrll, orIpeAeJIeHI'ILre npII lloluorqlr

rtlunor:i pocTa Aalrte ]1o .rtrrHr[flNI 0AHOIO !I TOI0 ]Ke Xtflll'Iqecltol'o :).lIe[{eIITa ]I.r1l',I

tra6Opa aJIelvIeIIToll , 6yAyr AJltt sBeBA pailfILIx rexlllepaTyp oTHoCI'tTbCfl lt paB-

,bIl,I orrrlrarecrttrtu t:.rIy6tllla[{ .u arN'loc{epe u llol'yr l]allerllo p&3'IIlIaI&Tbc'I Aa?r{e B

ojryrrae IlaBerrcrBa cpeAHrrx ty p6yrentnblx cI(opocrcii s atrrroc$epax arllx 38eBA'

/],nn rrponcpritr rrpeAflo.ilaraerrolo o6l,rcuentul rIbI o[pe[eJlrl,rll{ IIo llare-

pt.ra.r1a]\r 1251 a1!{eHrrlRn6re orrrrlarecnr're rny6lnlt o6paaonanlrtl B arMoc(reptrx

ctsepxr.r,IragTog rex trr,rttuii, rtorophre o6r,r.rHo llcflo.rrt3]IorctI Il I\Ieroi{e IiprIBbIx

l)ocra A.]rr1 01r1)el\L).rre]rr{r ryp6y.,renrHhrx cnopocreii. f[".1n aHea4 o lr B aro

,riuu,e Rcero .lIt.rHlttI O I I, N II, He l, a rar{?He JIIIIIIIII Si i\'r, Si I t1, Si I I

1IreHOTOpt;Ix Allyrltx.llellfiIlx IIOIIOB; AJI;I BBSBA 6O.rrOe UoaAIIllx, qe[I R8, O1O

.rr lrlrul,l ileiit pa;rlurrx l'I I'IoIrll3 oBaHrrblx lvlera'rrJloB'

I1a i[ur:.6, a ttaueoelllJ i]aBaCIlMoCru aS$exTl'lt]lLIx ollrllqecltl'lx I'lty6lrn

o(tpaaonanr,rn lla6paunr,tx lunttii IIOIJIOIqeUI'IR n atrrocrfepax cBcpxlllra]IroB

(r,]) ot cle6TpaJrr,r{or.tl HJracca. ourlrqecn1re r.ny6t,trtr,r T0 oT1recellbl I( IIJII{}Ie

,,,,rrrru, 5012 A. C,,resa HaIIeCeHbI ilaBl'IcI{1\'IocrlI AJIrI JIIIHIII"I O ll' (T plr ;rr'tntrt't),

N ll (gue.rttturttr), Si lV (o4ua.'trttrur) [ Si IIt (onrra nrtu[r); ctlpaBa--

;i191{CtdrvrogTltg.rtn.rrr.tur,tiiSr ll,Ca TtrCa iI.Macmta6 ltooCl'IOpAn}Iilru''renoii

rr npanoii rlttorflx tfr'rr. 6' 6 pai]Jr[qaercfl R 5 paa'

.lzIB CorOC'raB.[eHIlrI npIlB],Ix tltr r[ur'.6, a rr 6, a lrornrttl JIeII{O yOTaHOtsI'lTl)

r.tx rroJrrloc rr0A06ue rr cAe.rrirTr, c.,reilyroquii nsroo4. Ilcl ;,trrturqlr, o6paaytorqt'trr-

ctr u 6Oneo tsbICOl{ttx CJIgflx aTIIIOC$gpLI 3BS3AI,I' 1\I1I IIoJI}lI&Olr 66'lr'rUlre Typ6y-

..rrerrrl{Lre criopocrl{, qeM rIo .lIItttl:IE}'t, o6paaytoullrlicrt g 6onee r'uy6onux cJIoflx

arNfoc{epbr. Llerr,r r.,ny6i*e n arnirc$epc sBesAbI BO3}MltaeT ToT uilll I1}IOI"1 Ha6Op

.rlr,rlrlrii, rer\I NIo]IbIIt]Xr ryp6y",rerlrllylo ofiopocrb /{aeT }IarI ItplIIJa'I pocTa' ilocT-

poeHl{afr rIo BTrrlr JIrrlttrtrN{. Xopo[rIIu IIprll{epoM BI[ecl, ]I0]HeT cJIyi{tITTL IIO'lrO-

irielrrre AoJI l\.[fl (1ll0tirp&'[br1or0 l{rlTCpBaJIa 86 - 88'
R lrorr lrrlrropRi\Jre ryp6ylenrubre ctropocTI,I He IIpeBOCXOATIT 5-6 n,rulcen,

r] To BpeNrrr nan B oooeAriltx cIIertTpaJlr,lrrJx rtJlaccax orll'I l(ocTIII'alor t5 nwlceri

r.r 6otree. Il eurxr ?fie crreltTpilJ1,Iror,r r.rlrrepBaJIe at[(erttnonr,re rlry6nnr'r o6pa:lo-

lJit1l.tn rra6.nnt4aeir,rr,rx .rrrrultii IIoI-JIo11IcHI,r11 cyqeCTRCrt]to 6oJlbme' qel,I R COCeI-

ll ilx 14ItTCpBaJtax .

Taxr,tnt o6paItxt, csoeo6paBtroe 1tBMerreIrIIe

/\oBaTeJIbIIOCTI'I /(,I1.fl cBcpXII',Il.'&I:1TOIl IIaXOAI'IT

o5t,gcHctlltu.

irt B/\o.rlb cllefiTpaJllrHOii uoclre-

0c60 AoBorbIIo ecrecrBelrHoo
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Cei'i'rac rpyl{uo c/\eJrarl) olto}I.tilre;lrrubrii nbr6op uc}uAy AByNrrr rlpeAJtopre}r-
ItbIMI'I o6T,frclrclruttl\rl,I Ha6JIroAaeuol'o L{BMerleuyq. p, co cfiel(Tpa.x brrbn\,r T{Jraccol\r
y cBepxr'l4filllToR, TeM 6oJrce, qro ILe,IILBTlr.rcH,ltx)qtrrr, BoatvroxruoclTt, ooBlrecr-
iroro Aeii cTBrrrl yna3aHrrbrx BJ,rlrre u puqr{Ir.

$ 5. .ifuulrrr FIe I B clrrenrpax cBepxr.r{rarrrou 0g-A0
B [1] 6ur.rrrt rto,[yr]eulr orlloctlTeJrrrHlre 'rlaoeJclrHocrrr ypouueii 2t]P tt ZlP

I Ie i tl arltoc{epax AeBflTr'r cr}e pxlr4r'arrroB u crrcl(rptrJrrrrroM r{rrrepBaJre
og - 85 r,r 5br;r cACJraH Br,rBo,q, qro c flepexoAorr or roea4 og rt anca4arr Bl-r
vpoB0IIb 2rP orantlsttrcfl orIIocllreJrr]r{o 6o.rree uepcuacoJrcrrFrbr}r uo opaBr{errr.rK)
0 TeM, qro Ao,xlliHo 6ruo 6u 6r,rrl I c.rtyqae rep]toAr,rlraMrlqecnol.o paBlroBecl.rrJ,
C qelrto rlpoBepltll arol'o pctsyrlrrrara Ha 6oree o6urrrpuolr r{arepr,rare r\rbr soc-
lIoJrbSoIlaJIll.cl ltoJIyqeHI{LIN{1,1 B [{6] axsunaJreHTt.Ibr}rrr rrrr{pr,r}r&Mrl lnrturlt re-
.rlrrr y 59 cuop.xlrrralrroB ]a - Ib B cler{rpaJrrruoN,r rr}rrepnare O6 -- A0 u rle-
1'o/(oM xpr,ruoii l)ocra c yalcrotl uoctosnnoii aaryxaulrrr IIJIa rtalnAoir ;irilfllrr,r, nari
)To orrr,rcalro u [1], [oJryrrr,r.rrrr ril{cJra arorro}! rcJrlrrr Ha }rpoBrrrjx 2t]p v. 2rp.
lforyruo 6tutt trcl.nyuenr,r ryp6yJrelrrr{r,re utopocrrr (zr,) lro Jrr.rHrlrr{[{, BoBHrt-
ri it rcqrrN,I c T p ur r,rr c)Tlrbrx r,r or.rHr.JreTl{r,rx ypouueii.

34ecr, oJreAyeT oTN,IeTr.rTL, rrTo B ToM cJryrlilc, 1(oIAir U j\Ie,illrcL SttBrlBailcuTHbre
lltrtpllr'16r ;rrnur,rii y 3Be3A 6rllsnr,tx cner{Tpa,[LHhrx rroAn,rrilccoB, orrr,r yopei{Hfr-
;'tr'ICb r.r crpouJracL o6u1alr r{pl,rBar{ pocra A.rrrr cpeAHet.o troAKJracca. floc-rtotrny
olt&tsa.irocb, aITo BcJrl{qlIIIbI, tIoJryqelrHlre IIo Hpt{Bblxr pocTa AJIfl tt.]taccoB cBeTn-
l{ocr]{ 1a u I b, IrHyrpI4 oArloro I4 Toro }He ctrenrpaJlr,Horo iloArt"rracca rre tlo6a-
:]i1JIr4 Cr4CTeLra'rrrqccrtrrx paa;ntrur,ri,i, .ro 6rrro CACJTaHO ycpirl(trerrr.re uo r{Jraccy
oltcrlrMocr]l . Oxollrrareflblrbre peByJIr,Tarl{ clleAerrbr n ta5.rr. 6, r71e no rJTopor\r

Ta6.rrrrla 6

( lrrnt{ r-
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4.

tlro;r6qe AuHo qltoJlo 3IleBA r?, uo Holopbrivl upol,llrnol{rrJrocr, ycpeArrcHrre yr{aaa}r-
rtnlt o6paaorl, Irprrqer,I B cilyqae AByx arlroeJl rra o4uoi.i crpone lrepBarr orrrocr.rr-
o,r It rpI4n.IIeraNI; B TperrreN{ l,IqerllepToM cro.rr6rlax up[1BeAe]rbrryp6y,nenrlrrrtr
CtiOPOC,TI.I IIO TIJIIIT.IrETAM I,I CI{IIIJIETAM COOTBETCTBE}I}IO; B II,flTOII CrOr6qE IAN6T
''rtll'apflrlur,r orlroilrerrflrr rrrrcJra aror{oB rra rplrrrJrerHoM ypoBrrc (1/,,r) rt qlrcJry
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aroMots rra crllrrJterHoM ypoBr{e (i\re,.r,) . ,[,noeroulte oltoJIo HeI{orop6lx q[r(i('.1

s ra6iluue oaHasaer lleyBepeurlocrb B coorBercrBylourllx AaHHbIx.

Ifa ocnosaHrrr,r Aaur{r,rx ra6n. 6 6urrn uocrpoerrbr BaBlrcl4}Iocr}I ryp6y.nent-
noli cHopocTII or cneriTpaJIbI{oIo ltJlacca ($ur.7) *.3ra saBl,IclIMoCrb B CJIy-'

qae rpunreroB r{ crrHrJreroe nog,o6na ilolyrreugoii nrture (cu. $ 4) rro ApyrnNI
aTolraNl B TolI llte cIIeHTpaJrbtro]I

lrlrrepBaJre.
Han u y AeB,lTIr cBopxrl'Irau'

roB, pacclrorpelrrlbrx n It], ry]l
6yrenruue cHopocrl'I, rroil]'tleu-
HbIe ro rplrnnetAill, oltaBa.[ltolr
6o,rsrue 21r rloJi;/.rerrlrblx rlo cIrH-

rJIeTa[[, B AaHHO[r CJIyqae B cpeA'-

rreM Ha 30%. Boauorrttlo' oto o6'r,-'

fl.crtflercfr reM, qro lts-aa 6oJrlure-

ro cTaTI{CTI'Iqecltol'o Beca rlllrlt-
JrerrlrJx repr{oB a$(tetirnnuarI ott-

rr.lqecrtafl rly5Itrra o6paaotlaruut

DT rrx,rI I,I Hrlii A o Jr ln rla 6 r,rt r, lt enour e .

Cnpana BBepxY r{a (;rrr.7
r,r a o6 panrena ycllel(HerruatI It pIIBtl,r

;rr\tslrcJlllocTll D()(ilcliTllBItOii r)lil ll
.recnoil rny6rLrrr,r (1 g ro) o6paa<-r-

raHrIfl "'lrtgrnii nolJIoIqorrl'Irl LeJr llrl

I 3965 ,,\ rI 1,50154 or: c,rcrt'r-

l-TaJILUOIO H"{aCCa ' BI'IIIIIC'rIeHIIa 
't

rro [25]. Xog e'roii tiprmoii ntr'

{ecTBefllro TIOBTO]ltler x.oA I{3ni ('-

Helrfl ryp6y,'retrtuoi,t cl(oI)ocrl!

co cileltrpaJlr,rlldM nnaccolr. Clc-
AOBaTcJILflO, lI B cilyqae reJII',l rl

ocraroTcfr B cll"rle rlSilolI{er{HLIe BLI-

Ine ABa BOBMoII{Irl,I)i O6r,tlc1i'lrit{rr

ua6.liro4aeluoit naprlruLl usIIelre-

Tltrtl 'D 
t co cleHTpaJIbHhtM I{JIaccoM.

tlro XaCaetCtI OTIIOCIITeJILIIOft IIaCeJIeHHoCTII ypOBEel"I 23P vr 21P re'''rlrA,

To, r{aH aTo BlrAno lla (tr,rr. 8, oEa rrona3r,rBaeT aBHyrc TeIIAeHUII}0 H y6ntnatit'lt<i

B CTOpOHy 6Olee nooAl-rr{x crreKTpaJrbllblx r{.[accoB, BCe 6OJIee oTHJror{flflclIr (]1'

Cflyqatr Tepr\{O,11I4I1aM11qSCHOIO paBIIOBegl{,fi (Cl,nO1rrran rUUlrfr), BLIqIICJICfIIIOI'O

uo $opuyre Bonnqrlana. OHolo noAl(Jlacca O9 r'rrteer 11lccro upn6;tr'rar'lte"rruq

paBlroBecHafl oTrroctlre"rrbr{afl rraceJrer.rHocrb; y 6olee paHHlIx aneag o6 OTI{OCt{-

relr,noli HaceJreHrloc:rll yponuei'r onpeAencrrHoro tsbIBoAa cAeJIarL He'riLStI'

I4:rarr, BIroBb iloryqenHbrfi peaylsrar rIoATBepE(Aaer paflee cgenarrnlrir

Br,rtsoA [1] o noapacTarrr{r1 oTHoclrTeJrbHoii nepeHaceJIeIIHocT?I CI4IIIJIerIIO| O

ylloBlrfl reJrufl B cropouy 6olee loap,Hrlx cIreHTpaJrE'r{rnx HJIaccoB'

* Iilpn IIOCTIIOCHIII,I lpa![nttOu tI]ICiIa C ABOeTOtIIICII IIC IpIIIII'IIIa;LItl) BO ]lIIIl(aHlt()

. u5 b 7 0 9 E0 | 2.3 5 6,i I S A0
Sp

@nr. 7. Sanrczlroctr ryp6yneutuort cropocrrr,
nonyueuuoft tIo cl{Et'rrerarr Ir rprrrrJleraM reJllrff,

oT cIIeHTpaIrbrroro I(Jracca

Cn.lo[rnas fipr{Bafl - BaBr.rcl4Mocrb Dd)oeHrflBHofi onr}I-

'lecHoit IJryOr,IHr,r o6paaonauur rilHfifi rerl'lE tr 3965
u I 5015 A or cnenrpanbHoro HJIacca
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C npyroii orolloHbr O. Crpyse n It. Bypnrou t30l 6n"ro rronaaaHo rrprr lre_I(oropr,rx yrrpo[.\arcqr.rx rrpeArroJro]Heur.rflx, arro B ar],rocrfepax oBepxrr.{raHToB{i OJrcrirpo}rno.i,i ,nornocrrrro noprrilRa 1012 -- 1gr+ r.*-a, r,4" 
"rorrrrroBe}rrrflJrorrrrr IIe BJrr.rfrror rra rIaceJreHHOCTb ypoBneri, orH.rrolreHne or ycnonr,rrl Tepnro_

AI{IIanlI{qeortOt.O paBI{OBeCT,TU AOJI}I{HO N,t^
U PGDrubuurrll l(uJIlr{Ho ,^ -!Ltlpr,rBecrr,r n orHocr.rrenr,noi,i nepelrace_ 't il.,0

.rIeI{IIOCTTT He cl,rHrJIerHoro ypoBl.rfl, a aul .
Tpr.rnnerrrol.o, r B Tcl{ 6onsmeii uepe, qeilr
upora,.HerrHeii aruoc{epa. Tarlru o6pa_
ilot{, circl{oBaJro oHr,rAaTrr npr,r [epexoAe
or BBeBA OG r aneagauA0 naH paa npo-
'r' I{B O.rI OJI OEtI{Ot O X OAa I,{BMeI.Ie IIpIFT 0TI{O_
(' rrrc,t.t IIoii Ha ocJTe r U toc'r r r. rpr ir r r0rt roro
r.r cr4rrrJrerrroro yponueii.

06rncnenue rrolyqerruoro ]rarrr{ pe_
:3 yJrrrrara r pe5yer no4 po6r.ror o paccr\{or_

0,6

0,4

4,2

0

-0,

-0,4

i rle3la
Z .J ,,

4-5 "
7"

peHI'Ifi ycnonlui AeTaJrbIroro paBIroBe- (DHr. B' Santt0t'l,ttoom oruocr.rre;rrnoi.i rra-
crrr lra vpoBr{rlx 2:}p u 21p upn paa- i;;;?1ll?ii11,,,;1i"flj""ii.,,,'&rj1,,,1'jlT",!;::;:
irII9II6IX TeNIrIeparypax, BJreItTpoHHbIa Cnr:omuaa JrrrHr{r{ --- ra 7r{c BaBrrcrrMocrb,.Bbrrr}r.
rr.rrorrrocrflx lr (lartropax gunroqun o{_"

c,[errr{afl no r[opuy.:re lEoluluaua

dle*rtlnnrrx cloen o6pa,oBal{rlfl Tpr4tlJrer[Ibrx Lr clrlrr"rrer]Iblx JlrrHr{fi s a,r}ro-c$epax cBepxrl'IraHros. 3Ha.reur{.a }r{e err.rx rfaxropoB Moryr 6rrrr r.ranecrnrr
:roJrbrio ,,plr lraJrrqr{rr xopomefi uo4enr.r arlroc{epH cBepxrflr.aHra, KOTOparr[oHa elqe l{rrr{eM He BlrqucJleHa.

S 6. O lepeuerrrrocrrr cuepxrurarrrorr
ttan uofiaesrBarot rra6rtoAeHI'Ifl, paHrrrre cBepxrirr.aHTbr HJraccoR cBerr,rMocrrrla - lb o6uapyxrr'rnaror [epeMe]r,ocrrr 6necxa, nepeMerr]roc:rr, ryuenofr cro-

.l)ocriI, 4li6r[epeuql'IaJIbI{irIe c],Icrcrrarr,rqecr{r,re cMeqenlrR ,;runnil paBruqHbrx
aro},roB r{ r,roHoB B xx cler{rpax [321 ],r rrepeMegrrocrrr r{HTeHCrrBr.rocrr.r r.r BrrAarioHryjloB cnefirparrr,lrr,rx nr,rnnii (cu. I31_361).

Ha6;rrc4eulrfl cBr,rAereJrlcrBylor o roM, ,rro dinar,rvecrtr{e ycJIoBr{x n aruoc$e-
ilax paHHIIX CBepxILIraHToB Ee .fltsJr.sroTcrr cTarlr.rolr&prlbrr\rr{. I4*rercr4reco 

"I] HACTOflTqEE BPE}Tfl AAH}IbIE IIE il03BOJI'IIOT TOIIHO YI{AsATIJ IIPI,IqI,IHY IIEPEI{EH-
rroorrr paHHr'rx cBepxrrrraHron. o6ycroBJreHa Jrrr oHa uy.ur,caqlreii rn , purrrr_
Jrrrri\'rlr arrroc$epurrun rreoArropoArrocrrrtr{}r, no406nsrmn ryp6y.lenruocrlr, Bbr_
6pocarrr'r r'rJrlr Apyrlrnrr'r $opuaur{ ABr,rrrreur.rfl ra,oB,,rx Macc, [ona He flc'o.
.Lhrerorquecx AalrHbre rroBBoJrrror BaHrrosprrb, rrro rrepcMeglrocrb pal{Hr,rx cBepx_
rl'rl'aI-IToB B IIeI{oropIJx orHoureHl{nx uo4o6na flepeMelruocrrr noJryrlpaBr{Jrbrrbrx
lnea4 xnacca M' (Dnyxryaqlrrr 6.rrecxa rlorryrrepr{oAr,rvecnlre, qun^br rrx corJra-
CYIOTCfl C III,ITTJIAMI,I, O[PEAEJIEH}IbII,III CIIEHTPOCHOII4IIECrIIr. AUUNITTYAA II3I{E-

:l*rnrr^ 
6,recxa 0-05 -_ 0r, 10, coorBercrByrorqlri,i Arrana,oH r,rBr{e,,e,r,rflv,: 6 *-')-[: nn/cen' Ero ornolre,rre L.ntu x LVr, a r{MerrHo - 150 nnlcercna I aree4,yro Beruqr.Hy rrBJrrrerc.fr rrpoMe)ilyroq'brM Melr{Ay 

''.TBercrByro_qr,rr{ orHortreHr{eM 600 4na BBeBA rrlrra p CMa [B7l (anesg 6otee pauuero rr4rra,Bt - B2) u 35 - 4na r1e$eu4 (anea4 5onee noaTlurax, F _ K) t3gl. Ilunnr,r
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tTlill . 1). 3lruilr'ttttot t L, I(ltli. ril ll('l,r'rlIllll(,r lll 
.

ot ('ll(,li'r'lril.rl,ilol o li.lllr'{ il A.l,l IlJ('lr-\l lll lllt l(rB lil

l]Tllx 3I]eI]A BceqeJI0 o[peAe.rraIoTc,I cBeTl,l}IoC.I]Ilio 11 c[eHTpaJII,}IJi}I HJ{&CCoNl .

I{a {ur. 9 uoxaeaHa 3aBr.lcril\rocTb IIpOI(OJrrJiIlTe,rlIrHOCTIl qirI(JIa OT CIIeltrpit'IlI:-

r{or0 riJracca AJrrr paHrrr,rx cBepxlIlIaHTOIl 1{JIaCCa CBeTII}IOCTII Itr'

Tanlre (tanrlr, riax IIocrorrHoT]ro nyJIt,calll'IoH]roii l(o]rcraIrTbI Q 71ln IIOJIy-

frp&BIUIrrIlbIx IIeperrcu]lblx lI parlHero 11 IIOSAHero TIITIa (oc;tlFrtlila cl'

u 2-:l pasa Irpe]tocxoAuT tJrlarrclIlle IIyJIbcaqlloHHoii ItoHcTartTbl AiIfI It'[acoII-

qecnr,rx rre{ct,rA) , cBrr3L R +a3e r{pl,lBbix 6necna I'I cHopocTeii, urlliazlrcarcr:'
qTo uepeMerlHocTIi paHHr{x cBepx-

rlrraETOB Ia-ib IIO)$er 6ulrr,

o6yctonnena rlYJILcarrrefi .

Vgoone'rnoPflIorcrl Jru DTI{ Y0-

JIotslIfl Il SBCBIlax, ts fioTopblx roc-

lo4crayrouleii rtptt'rnnoii IIepo-

r\{cHTIoCTII flBJIflerorl typ5ynertlr

IIOCTb I'IJIII ATT{OCSEPHI{E ABI{ETC_

III{fl }IaCC, HeJIbStI Cnagarl' 6O;t

IlocTpoeHI,Ifl II arlaJIIlBa TotIHrilx

lr oge,nerii, yall'ITLItsa rcIqux A t{HaMrl

arecHl.re cBor:icrBa atuocr!epm.

Ilpu uarr.rall'llr 6o.[tilrllx Typ-

6y;reuruux gnltxlenni:t lI rtoror(oli

riIiloBbIX Macc /\oJIiliuo IIa6irro-

AaTbctr acllNII\'IeT prItIlIOe pacIIIllp0-

flrre Jr cN,Ielu,elll'te clleltrpaJIbIrL'IX

.unr-tlrii, I'I CJIeAOBarc.lrTrI{O' IIep0.

MeHHarr JryareBarr opiopocrb. Ilprr e'rorl urlrplrr{blrnuuli 6yRyr IIepe]IeHHbIMI4'

ToIAaHaItBcJlyqaeIIyJIboaqlrll0HIIA0JI}I{HI,IoCTaBaTl,c,inocTo,IIIHbII\,IIl.
). AAauc [391 n;rscBel]xrrrfa]rraHJracoa MaOri n l.A6T[36] n.na o cyg

rroJryq1rJrr{ cxo4nutl peIJyJIbTar, cBIIEgTe.rlbCruyroqr'rit B IIo,'ILBy IIy'rIbCaI{I'IO}I-

rroii re(]Plltt.
IJporre4eflHoe cpaBrreEllc noTrryl]oB ltol\opoll]Ibtx .TIIIIIIIiI (cm. $nr. 11) u

pe3yJrr)TaTbr t33-351 1olia3blltaIoT, qro y II6IIoTopLIx paIlIlIIx cBepxlI'IIaHTOIt

IIa6JiIOAaeTCrr rlCIIMlvIeTpg.fl ItOHTylloB, y3eJII'IqeHIIe ItrIIpIIIIrI II paBiglOeHt'IC

cIreHTpaJrlllrrx rntrr,ul. Tartpu 65paaom, BOIlpoc o IIpllqu]lilx ilep0NIeII]IOCTII

llaHrIlrx cBepxI'tltalrTots ocTaeTcrr oTI{phtTllll. Boanotnrto, 1{tlIt lllll{JIIOqacT

i. nO, [3G], rrepe,,err]rocrb paHrr,lx c,epxrrlra'rol] o6ycJIoIl.rIeIIA rry.rL..ulrcii

rr oN,rrIJIeltcfl ol'o xa paltre pa .

I|e 2lt cBcpxurlriluToB, lIJrfl HOrollbrx 3l{ecIr11pgtso;lllrcri i\lIa.1IU3 rcNIIICpaTyp

rr ryp6y,rerlrIrr,Ix cfiopocreii' rplr 3Be3Ar'r (89 Her, v Cep' 6 Cas '\) rra6rrroAa-

JII,ICIJ I} l{Be paBIIIJe AaTbI c IIeJlI,Io 1]Ir],IBJIeHI,Ifl IIepeIIeHIIocTJ.I cIIeItTpoCI{oII'1,1.

11ec11tr. Srn eeea4tr B rryIc,,r0 Apyrlrx l,1cc.rleAoBa.TlIlcr, A6roM [36] xan rrepeNIeH-

r[,re. tr4ccleAoBarruro ualreflenlrir B c]leltrpe 89 Her IIocBatqeHa ptr6ora 3' Bijlr-

Bnreur;e Il]3i. IIa oclloBaHIII{ cilenrpaJIbgblx [33] II HeBaB]lcrl]{o {oroBrenrp-n-

qecnirx t34] na6rrogeunri ycranonleuo, tITO UIIITJI IlepenloHlloctn 89 IIer

Irolr{er 6rrrr. nopalxa70- 724neli. Arvru.nl{ryAa r'I3}Iellellrltr 6lecHa ono"T o 0* 1'

Haruu ua6J1roAeflufl, HaH OTNIeTToJIOCb S [3], IIoltaSaJIII' qTO IIIITe]ICIIBIIOCT]I

;rrrnnii rrofJrorqellllfl NreHflIoTC.tr CO B peNIeHeM. Cpaonenrtl rlI{BllBaJIe}ITill']Ix
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ffrlpr'rrr Jrr'rrrr'rii B crreurpilx Drrrx 3seitA lrpoBoAr.l.rr r{cr, rr [31. 13 nacronulel pa
6oro na r[r,rr. 10 iIoltaBaHo 

"rt rtIUr, cpatsrrerrr,re gr{Br.rBa,r[c]rrrir,rx rtnrl]l.rrr.rurrnr.rii 71.rrlr
6.,\1958 r. n27.YI lg5g r. t, Bg I:Ier, o6napyrnr.uureii na,6o,rrrrr{o tlBMerre,llu
ulITeIIcI4IllrocTeir lr'rlrrrii uorJIoqeHlrrr B cpaorrerrrrr.r c AByr{rr Apylnrrrrr BBe3Aa}rrr,
l4a paccuorpelll{rr r[rrl. 10 ]]I4AIro: 1) erinnua"rrenrHr,re rur4prrubr ,uulrur:r norJro-
illCIIlIfl I{aIt HeI"ITpaJII>IIbIX llJIe}IeHTOIl , TaIt u r.rOtrOB yBeJTrtrtI,IJIl.rCL Ullrt rIepeXOAe
or 6.x 1958, x 27.\rI 1959 rr.; 2) c.rra6r,re Jrr,rHr{r,r reitrparrrlr*,r.rrrr"rrroo

a

5

,"*

tg \ ro t?.n.fi6se.

Or'rr'. i0. Ollitnttcrtrte DIiRIIrtil..rort'r'Irrr rrLIplIlI;rrrrtrri.i tror..,roIr(c!rrrr u {.rrori,r'lr(,Bg Etcr
c'resa -' ''1rur,rx l'ieiirpa$xli],l,iill'l]i]J;,f;]1,,';ll'.1,;.1"'i,'i'|.,."Till.;';,i;ii1,i;.-;rrrr,rr pau:rrcrra !r'7.;

n uoHoB ycriJlLlJrucL 6orr,ure, qelr cr,rJrbllbre; 3) rlrnr,ru r,rolroB rrorta3aJrr,r 6orruee
YBEJII4.]EHI,IE I{IITE}IC,I,IBHOCTI,I, qEI{ Y UEfi'rPA"Nr,H},IX SJIEMEI{ION. B OPEAIICDI I,III-
TeHCI'IBrlocrb illlrr{r{It neiitpalr,lrrtx DJreilre}rToB yBe.nuatr.IJracrr or 0,20 Lo 0,12,
a r'tolro.B - ur [),25 i1o 0,15 :olg Wr, AJrrr cJra6hrx r,r c]{.rrLrr6rx.nururii coorBgr-
C]'BCHItO.

B cnen:rpc v cep nplr ilepexo4e or 2.TX lg5B r. n 7.IX l,)58 r..3alrerHo
oo"'ta6ltlHtl JIIrIrI'IlI nci.itpanrrrr,rx DJretr{e}IToB, JII,IHT{I,r }IOHoB rrol{aBaJrr{ orro}Lrr
rle6orr,[rre rratrre]rerrr,rfl. J3 cuenrpe 6 Cas A lg.IX 1958 r. cJrerna ]crrriorli
JII,IIIUI,I. T,I}IOTJ,IX SJtE}IEHTOl].

B cneHtpe Bg Her oItaBaJIItcb BHaarnrelbuo pacur{pe}rbr r(o}rryprrr rr yBe-
.rlrrrreur,r rny6lrirsr BoAopoAur,rx ;rr,rnr,rii Ho u H, ({ur. ll) 27.vI 1g5g r., norAa
lrr'rrer'rctrBllocrE BCex CrIeHTpaJrr,Hr,rx rtrtrrrii 6sl"lra yuelrrnqeHa. B ctreHTpax Atsyx
Apyrl{x sBeBA cpaBrrrrBaeMble r{oHTypbr rrpar{rrrrrecnr4 oArruar{oBr,r. I{ax 6y4ro
ecrr, cla6r,rr-r HaNIeI{ Ha acI{N,Ir,Ierpurc.rrrluuii, Ho Berr{arr.iHa ee Jre}r(lr R rrpeAeJrax
our ri6Ol( r.rtlrCpeurr ri.

Vlunpeur'te I{oHrypoB BoAopoAllbrx ,nr,rur.rfi y 89 IIer rvrbr cqr{.r.ae}r pearrrrr{bslr
c[artronr. Bepoaruo, ouo o6ycroBJrer{o coB}recrHbr}r 4ef,rcror.relr 4lr${epcnqlr&Jrb-

:'""
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Irr,rx ABr{E(eHr4ii rasa BO BrreurHlrx cJroflx arrrocq)epbr 3tse3l(r,r 1r yBerrHeHrleM

AaBJreur,rfl. (Itan uoxaabrBaer ta6n.7, DJIer(rporruoe AaBJrcIIIIc, orpeAeJIerluoe

tIO JIlIIIlIfM lI{eJIeBa, yBeJII'IqILIIOCb B }It&l+OHHyIO AaTy ua 0,3 IJ Ig Pr.)
9elr uoxter 6r,rrr, sHenafl o na6JI ro[ae]roe lrB]reue]Ir1e lIIrreHCr{B Hocrrl cuenT-

paJlblrr,rx ilnrllu:I, noropoe ran rlerxo BrrAI{o B c[el{Tpe 89 Her rI B MeIIbIrrcIi

crerrelrrr y rr Cep n 6 Cas A?

Ta6.rrrrrla 7

v Cep I 8c Itel
I

tcss r'.] c.x lr"s r,. I 27.vr l:ric r,.llz.rx romr.lz.rx

lg Nr,rH
lg n,
lg Pa
Rc

lg I71(H, H6)
aF ftlvtfcek

0B
Ig Pr(Fe)

lg 1[1/

L6,2
{3,78
I ,76
0,8
0,49

15,3
0,71
2,78

16,2
13,89

1 ,87
0,76
0,49

13,0
0,73
2,62

15,8:
14,58:

0,63
0,24

19,9
0,73
.)Q

15,80:
t4,48

z ,4D'
0,69
0,2

L5,7
0,71*

2,81

1,6,2

13,99
1 ,95
0,76
0, 57

14,3
0,83
3,07

16,2
1.4,24

0,8
0 ,67

18,3
0,74
3,38

ilIenrme
sa 0,03

Eee r.rsrt,t. Bea r.rau.

B [31 uero4orr nprrBoii pocra 6r,r,]n{ [oilyqeHr,r (rlranuecHlre naparrerpbl
(u1, T p,Lg P" u lg IfE) atuocrfep erl'Ix BBeBA. 34ecr, B ra6Jr. 7 ur,r uplreo[nrt
opeArrlre (ocpe4uerurbre rro patsrrhrlr olelreutarr) BHarIeEI,Ifl arlrx naparlcrpon,
Couoc:rasreur{e Aarrur,rx DTor,i Ta6iruqbr c r,lHreHcrlB}Iocrblo .nururii lroxallLIBaer,
qro yBeJlr{rrer.rrre anBrrBalrerrrrrrJX rrrr.rpr,ru.nururii xax uer?rpaJlblrblx, TaIt I{ rloHu-

SOBarrrlblx a.'lleNreI1ToB ecTI; cJIeACTBIIe yBC"IIllqeHI,Ifl tII'ICIa nOrJroillaioql'Ix

aroN[oB Bcex aJrer{er.rroB, ryp6yrentnoi,i cttopocrII, rrpeAelb]roi'r rlry6IIHbI
Jlrrl-Irrr1, TeMlepiiTypbr rI aJ]el{rpol}Horo AallJIerrlrfl, HaiiAeHHOrO Har( rO BOAOpO-

I{y, Tar( rr IIo x{eTaJrJIaNI. cxoAHbre pesyJrr,rarll noJryqeuH A. A. Eoflpuyltorvt

[71 nplr aHaJrLrBe arMocibep],I 6onee pauuero cBepxt'llrallra x Cas (Bt Ia).
Mr,r upouaneJrrl oneHny BJrrrflrllltr trallclren.r,r.a ret\rfleparyp];I, qrrcJra ttorJlo-

rt1arcqlrx aroMoB n ryp6yteurnoir cnopocrrr Ha r,ranlcrrelrl{c r{HTeHCuBrrocrll

.ln1rlrrl B cler{Tpe r9 Her. rIocne4uee, ro-BIrArIMorIY, r[oEtrlo o6r,gcnt'ttr, cos-

r,recrrrbnvl 4elic:rnnerr rrBNIelIeHlIfr typ6yleutnocrlr I,I rel{[eparypr,r. B canrort

ge.ne, ryp6yJlerlruarl cnopocrE, llollelllriracb B cpeAueM rra 0,1 v lg u,.3:ro na-

Merlerltre zlg u,I,IBMeIII{T IIa CToJIlIto xie Ig tr|^. tr4aueuonr,Ie renllleparypbl B03-

6yrx4enur (n cpe4neu ua 500'), nar:i4ennoe n [3] uo JTTIHIIIIVI paBlI,IrITIbIx aJIe-

MeIrToB, IIaxoALITctI B coljlacl'Ilr c II0JIyqeIIHLIM BLIIIIe (Cu. ra6.n.3), conep-

ITIeHHO HesatsUcI{MbrL{ }IeTo[o1\[, uBMeHeIIr{e]\r Te}rle}laTyplr lroHIlsaqr'ru (n cpe4-

rrer,r Ha 300'). Tanlre r{BNrerreur{rr relrrreparypbr AoJr}I{rrbr rrp]tBecrll n I{al\IoueHlIIo

rIIrIcJIa rIorJIolqaIou{llx aTo}IoB (nenlr.runa lS N H r{3}Ie}I}ITcrl B cpel{HeM }Ia

0,25). 3ro rrocJreAl{eo AoJI}r(Ho BrJBBarb r{BMeuerrrre ]rlrrrel{cllBHocrlr ruulrii na

0,08-0,10 tlg W7. Tor rfan.r, qro r{rrre}rcrrBrrocrb cla6r,rx.tnttlrii ua}Ierlrlrlacb

6o,nr,tue, qeM cr{JrLl{brx, roBopr,IT o roM, rrTo Aei{crBI,ITeJILHo rrpollaoIrIJro I'IaMe-
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lt0Huo Il qltcJle rlorilorqaroqr,rx arolroB. B cyrrue na6lro4eun6re lraMeueHr,rrrur
r,'r 7'J(o.rrmnsr rrplrBecrrr rt r{BMerleHuflrr r,rlrre}rc.r,rBHocrr,r trunr,r'ii B crrenrpe Bg Her
B cpe/\treM ua 0,2 n lg [,/1, rrro ]rbr r,r Ha6JrroAaeM.

13 arlroc$epax AByx qpyrrlx llnc3A Balrcrrro r,rBrlrofllr,rracl, Jrrrltrrr ryp6y;nenr-
HilrI cltopocrb, ocraJrhrrble rlapaNlcrJII,I, rtart Br,rilflo r,ra ra6n.7, ttpalttr,r.recltlt

iDlrr. 11. Cpanreuue HorrrypoB BoAopoAur,rx ;ruulrri n crrer{rpax
a - 89 Her; 6 - v Cep; a - 6 Cas

He I4SMeHIdJIr4cE'. Ha6rroAerrllbre Ee6orb[r,re r{BMerreHrr.fi rrHTe}rcr{BIroctu [u:6iyrfr.
Mbr o6tflcrrrreM r{BMeuerrr4e}r ryp6ylreuruoii cxopocrr.

l{a"rree ualrz 6r,rna cAeJraHa rronr,rrxa o6loflcnurb r{BMerreHrlgMr.r reMtrepa-
rypsr none6aulrs 6necxa Bg Her c aMrJrr{ryAo,n 0*,1 1341. ILa coorrromeHtrrr
Lysl: 07$6, upuHuMafl 'L'ue= 7000" u yqrrrbrBafl, uro Z5o1 :L"i" (glx
Aarruoro c[exrpaJl6rroro rroA]rJracca) , nerxo uoJlyrrr{rb, qro HaftAeHHoe HaMIr

5 l{sBecrufi l(pr,ruon. o6cepB,, r. XXX 65
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rrBl,reneHile rer{neparypbl Ha 400o [pI{BeAer K rlsr{e}IeHlrro 6.necxa Ha 0"]10'

Og,ua1o ero [oJI]I{Ho floBile.rl Ba co6o]"r rI rrBMeHeIIIre nolta3areJlfl I{Bera IIa

0i011-0'106.
flprt couOcTaBJIeHlIll HaItrIlx peByJILTarOB 06 I'IslleHennu ryp6yJlellrlltnx

cHopocrei{ u pesyJILraron A6ra o nepe}IeHIIocrH flyqeBl;Ix cliopocrei'l 4"n.4

Tex E(e CaMbIX BBeBA O6palqaeT IIa ce6fl BHI'lMaHne To O6CrORrelr'CTBo' rl'1s

6onr,meii allnJrr{ryAe rIB}Ie}IeHlIfl ,r1yrleBoii cHopocrll coorBercrByer rI 6oJrbr]'lii

Auana3or{ B rra}rerreHr{r,r ryp6yJreHrHoii cl{opocrn. STo.rlerlto BIlAerr E3 ra6.rl.8'

Ttr6.ur4a 8

v Cep

Aurur.rryAa V,., n'+t,lcen

(no [e II)
Au, \trx ynyx ya't, nuf cen

(no Fe II) . 6

IIor(aa6rBaor* Cotracso I,lccJleEoBarrHflM 0 ' EElt-Buresee
6onrmr.re xoJ]eOaEufl B aMnrI'ITyAe yr. or tIHHra

I{a6rrroAarorqeecfl coorBercTBrlc rvre}r{l\y 
'v, t u1 Iolrop]lr o ToM, arr0 ryp-

6yneurur,re AB1rp(errrr.fl B arMocd)epax cBepxtrrral'IToB tlMelor HanpaBJICIrHbIii

,rpor,r.p. 3ro uoArrep?r{Aaer Br,rBoA, CAe.TIaHIlLrii 3. An4epxuJIJI [40].

SaK.ulotreHlte

1. IIeO6xo4lrruO STIISTIITb IIpIIlIqIlulIaJILHyIo HOo/\HOBHaqHOCrs oxpel\e-

Jregrri,i Tu t ?, nO paalnsHbrli IIa6opall JII{III{ii, CB.flSaIIHyIO CO CTpar}I$}Il{i1-

q4efi arMocdtep cnepxrru.arlroB r,r B${lenrolr cerlel{qlr}I JII{HI'Ifi [p11 Ha]I{}\o}I

orrpeAeJreHrru Tu u Tr.
Ecntt I]ce )fie IIbI xoTLIlI olpeAeJlnTb TelluepaTypllble yCJIoBLIfl B CJIorl-\

BBeBAbr, orBercrBelrubrx Ba o6paaonanue 6oirbunucrBa JII,IHrIit, cJrelyer BltrtrJ>

B3Bertrelllloe (uo uuc;ry l{cnoJlbByellblx JII'IE}Iii) cpe4uec Bcex onpeAe,ucrurii

T, u Tn AJrfl Aarllloft BBeBAbr.

2. IIore4eur{e Mr{Kporyp6ynenrnofi cxopocrrr c }tBMerIe}II{eM clrer(rpaJrIrIloxo'

fiJracca Morr(eT 6r,rtt ucronHoBauo r(alt CJIeAoTBLIe nu6o paaruunfi n rny6lluax,

BaJreralrr{.s Ho}rBer(TrrBgofi aonr,r, tn6o paalusufi R rny6uuax o6pasoBalrrri.i JrI'l-

H11ii, uo KoropbrM onpeAeJrrrorct ur, Jru6o coBNrecrr{br}I 4clicrnraeu o6enx llrtrx

IIpr]arr{E.

Vseflfl.regue cHopocrr{ ruultporyp6yJrerrrlrocru r aruoc( epax cBepxrrlralr-

ToB r{BrIyTpI{ }Iapyx{y l\{O)fiIto cqItTaTL AOCTaToIIIO IlaAe]I{Ho yCTaI{OBJIeIIII},lnI

dtanroy, u 1roJIyqeuublo HflI\{u peaynbrarlil I1-3] rro.rl}Iocr},Io noArtsCp}I{AaIor

ATOT BI,IBOA,

3. flepenaceJrerrgocrL clrlrrJrerHolo ypoBlla reJIIi.E orHocrrreJlbllo TprlnJler-

Horo ypoBHn (lo cpaBueHr{ro co cryqaelu repMo4rlua}Il{qecroro panuonecn,rr),

B ar1,roc(repax cBepxrlrraEToB tsoBpacraer B cropolly 6o.tree uoagrlrx ctrefiTp&"rIIr-

flr,rx r{Jlaccog. Srot $axr nporuBopeqlrT, B qacT}IooT}I' Teopllfl,. paaBl4T(')i'i

8eHer* 
| 

u"r.o

8-20 I

I-l
[33] 89 IIer
r qtrfiJry.
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o. ctpyne n I{. tsyprrrou [301.,[,ra naqeuruofi uurepuperar{}rr4 ororo draxra
r pe6yrorcn Aorr oJr Hlrr eJr r, Hbre ],rccJr eAoB a Hrlrr.

4. Hafi4eunrre IraMlr lrBMelrelrlrfl r!i,ralruecrrnx rrapaIr,rerpoB aruoc{eprr

(Tr, 'l'o, u, tt lg !!L ) AocrarorrHbr grn o6r,rcue'rrfl r{Brecrnr,rx xone6anr,rfi
Er

6necxa cBepxrl4raIrroB c auunnry4orl go 0"'1 r{ r4arreHe}rrrilr unreucrrnsocrei,i
crrer(TpaJrbHux nr,rnr.rii.

Han uoxaaaun pa6orr,r MHorrrx aBropots 17, 31, BB__411, drrlauuecnue
ycJIoBI4.E n atuocrlepax cBepxrr{ra}rroB rralreHfl rorcrr rroilytrpaBrrJrrubr]r r{ ue-
trpaBrrJrbrlbrnr o6paaou. flpuuunrr srtrx r.rsrvreHeullft (uynr,caqrlr.r, nr,16poc uare-
pr{r.r r'rJrr.{ I{aHtre-To }rHr,re ,rBJler{un) noxa erqe He flcrrbl ,[,nn 6onee troJlHofo
r'{SyqeHl'Ifl XapaHTepa nepelvleHl{ocrr{ cBepxr}rrar{ToB BecbMa }KeJraTeJrr,Ha tro-
cralroBr(a I{oMrrJIenc}Iblx ($ororvretplrqecxr{x r{ crrenrpaJrrurrx) ua6lro4enr,1fi
lrs 6 pa unr,lx cB epxrrrrar{roB.

5. ,(irn ganr,nelimero Aeranbrroro u3y.reur,ra rfuauuecxrlx yciroBr{i,i R arlro-
cSepax cBepxrr4rarrron ueo6xo4r,rMo rrocrpoenr.re r{x lro4eneii c yqeroM ruApoArr-
HaMrrqecxrrx oco6eunocreii rcpxrurx cJroen arr4x BBeBA.
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AnAAEMI4fT HAY}t CCCP

I/I3B ECTIIfl ITPbI MCIT O fi ACTPO@I43I4IIECIi O fr OECEPBATOPI{II

Tonr XXX, 1963 r.

o InruJrE SooEI(TmBHbIX TEMtrEpATrrp 3BE3[

U. M. Itonrucoo

$ I' Flau6oree yuotpe6r.rteJrbrraf B rracrofltrIee BpeMfl rxxara arlrlenrr,rnnrrx reMrrcparyp
u 6onolrerpn'rectrx uotpanox, rroJr) renrrat ltorinepolr s 1938 r. [{], tnrrouaer s ce6fl aa-
MerHbre ctrcrelrarr4qecxue onrr,r6nrr [B] ir nyln4aercrr B yrorrrrerrrr.r{.

$ 2' flyteu trpuBrl3r(rl Blraql,IreJrr,Horo rrrrcJra ony6rilxolanrrr,rx uoge;reii BBeBAr.rBrx ar.
uoc{ep n oAHopoAlroft cuenrparr,nofi uoc.ne4orareJrb}rocrrr peaJrr,}rbrx anea4 (rocpeAcrBoM
alraJrrlBa cfler(rpocnonllqecrrrlx xapaxTeprrcrr,rx lto4eteii) 6r,ura eaHoso ycra]rouJrena rrrnaJra
a{t}enurnurrx reMleparyp - saBrrcrrMocrt ?s11 or cflenTpaJrsuoro KJracca AJrfi 3Be3A B
lrrrrepBaJre O5-G5,

$ 3. B pesytbrare oroxtAecrBJrerrilx 26 o4nopo4ru,rx *ro;1e.nefi Brryrperrr.rero crpoeuufl
SB0BA c peaJrbHBrMI{ BBeBAaMI{, pacrroJrararoqrrMr,rcrr Ha rr.rtxnert rpanrrqe r.rralnolt [ocJreAo-
aarefibEoctfl (<lranulr EyireBoro loapacra>), trrr{aJra a{{exr:rannrrx reMrreparyp areog 6rrna
ycralroBJlerra HeBaBrIcrrMo B ToM )fie rrrrrepBaJre c[eH"paJlr,IrBrx RJraccoB.

$ 4. O6e IrIKaJrbr rlaxoAflrcrr B xopolreil{ coorBerc.rBrrr4 oArra c Apyrofi (aa ucxnrouenre,n
asea4 05-07). B uurepnarrax ctren?parrr,rrrrx r{rraccon o5-o7, og-85 r,r BS-AB o6e
9TI{ mr{aJIr,I SaMerrro orJrrrqarorcrr or lrrr{aJrbr Hofirepa. B unrepna.Tre A - F or{r.r xopomo
corJracyrorcrr co urnaloit llonnepa [3].

3a oHonqateJlr,Hyro trlrtaJIy erf{exrnnnhrx rer{rel]aryp MBr rrp[ErrJrrr B3Berrreurroe
cpe[Eee 7'.11 uo o6er.rlt urxa.ran.

flocrpoena 
"axlr{e 

I{oBarr tuxarra 6o;ronerpltuecHlrx rrotrpaBoR Arrbol, Itoropafi
BaMerrro ornrlqaercff or rrrfiaJrr,r, fipelJroxte]ruod l(ofineporr.r.

$ 5. CgelaHa trotrbrrxa rIocrpoLITE rxxaJry r.rourraaqrrolrur,rx rel,rtreparyp rr reMfiepa-
ryp aos6yrxgeYlrE lIJrfl 3BeBA rJraBlloft noc.negonareJrbgocrrr B r,rrrrepgaJre cfler{TpaJrr,}rLrx
r(JraccoB 08 - K0. ?ion u ?.* onpe[e,rrrrJrr{cr, Ha ocuoBe r{oJlrrtrecrBelruoro arraJrrr3a
SBeoAELlx ctreHTpoB. ,(.ln urpororo IllrrepBaJra ctrexTpaJrsHri-( r{JllccoB uMeror Mccro
IrepaBeHcrBa Tett) fio, ) ?"r. OAuano orrrorrlelir{E ?ex i ?ion : ?"ff rrBMerrrrrorcrr
B AoBoJIr,Ho txfipoltfix npel{eJlax B 3aBlrcrrMocTrI OT cller{TpaJrrrrroro HJraCCa (re,r.rnepa-
ryprr) anea,qn.

ON THE EITIIECTM TEMPERATUIIE SCALtr OF STAIIS, by I. M. I(opylou.-
The most widcly used at present scale of effective temperatures and bolornetric corre-
cLions, obtained by Kuiper in 1938 [1], has appreciable systematic errors [3] and needs
to be irnproved.

The scale ofeffcctive temperatures (the dependence o{ 7911 or spectral class for O5-
G5 stars) has been derived ariew by reference of a considerable numberofpublished stcl-
lar atmosphere models to a homogeneous specltral sequence of roal stars (by an analysis
of the spectroscopic characteristics of the modcls).

The effective temperature scale of stars was found independently for the above irr-
terval of spectral classes as a result of the idertification of 26 homogeneous modeis of the
internal structure of stars with real stars ori tlre zero-age mail sequence.

Botir of lhe scales are in good agreernent (rvith the exception. of o5-o7 stars). In
the spectral class intervais O5-O7. 09-85 and Bg-A3, both of these scales differ
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considerably frorn tha0 obtained by Kuiper. ln the A - F interval they are in good ag-

reement with PopPer's scale [31.

The weighted mean ?"r, of both scales is adopterl as the final effective tempera-

ture scale. L n.* scale oi^iolomeLric corrections Amoo1, which differs appreciably

from thal proposed by Kuiper, is also found.

An atternpt was made to obtain a scale of ionization and excitation lemperatures
for o8 - K0 main sequence sLars. ?ion and ?"* are determined on the basis of

a quantitaCive anal),sis of stellar sp.iira. For i wide interval of spectral types:

f rrr) ?ion ) ?.*, However ihe ratios ?.* : ?ror, : fett varY within rather wide

tiniits OqienOing on the spectral type (temperature) of the st'ar'

$ 1. IIocraIroBI(a saAarlr{

3a4aua ycrarroBJreHr[fi rtrHaJrbr aft{eHrlrnur,rx TeMueparYP, r. e. I{axo'}fiAe-

IrII.fl BaBtrCI{t\{OCTI4 7s11 OT CIIOI(TpaJIbIIOIO fiJIaCCa IIJIII fIOHaBaTeJIfi qBeTa 3Be3-

EH, tr coorBercrBeuro BaAaqa ycraHoBJreur{E Itrr(aJrbr 6olonterpuuecHrrx tro-

rrpaBon r{Meror IIo HpafiHefi Mepe 3o-irerHroro I{croprlrc'

O4nano rocrre fryn4alrentaJrbHoft pa6orbr ,(m. Itoftuepa [1], ycraHoBrB'

frrero mHaJIy Tm n Lm56 AJIfl 3Be3A B IIIIIpOHoII ctreHrpaJIbHOM IIHrepBaJIe,

B eToM HarrpaBJreur{r{ cAeJrauo oceHb MaJro. B 6o.nr,mrancTBe a0rporloMr{qe--

CfirrX I{CCJISAOBaHI{Ii, IAe HSO61OAIIMO SHaHuIe Ts11 u Lnlnot, IIOJILByIOTCfi

o6srquo rrrnaJloii ltofiuepa r{Jrr{ mr(aJroft V. Moprasa u fI. I(lruana [21, noto-

pag He flBJIflercfl HeaaBr{crrMoii or mxanrr }toftuepa I{ JrI{Irrb HeBHarIIrreJIbrro

orflI{qaerc.E oT rrocJreArlefr.

IIInala }tofinepa Ao cr{x IIop ilrpoKo r,rctroJrbByercfl B MlroroqrrcJleHEbrx

pa6oTax, xoTfl CyIqeCTByeT qeJIbIft ptg HeBaBI'IclIMbIx yI(aBaIIIlft Ha IIailI{qIlIe

B eToir rrrKaJle Te.i t[ Lmna SIIaqI{TeJIbHbIx cI{cTeMaTr{qecHIIx omI46OR AJIfl

EeHoTopbrx rrHTepBaJroB crIeKTpaJrLHLrx r(JIaccoB. Mrorue r{3 aTI{x CBITAeTeJIT,cTB

6r,rnlr ue4aBllo paccMorpeHbl ,(' flouneponr t3].
B .{acruocru, n [3] y6e4urenrno tronaaauo, qro ItofttrepoBcr(a.fl mHaJIa

T s11 \rrrr BBSBA A u 6onee xoJroAurrx Hylr(Aaerc.E B Brraqr{TeJlbutrx r{3MeIreHI{.rIx.

IIOuuep IpI,IBOAI{T HeI(OTOpLIS CBLIASTSJI6CTBa B nOJIbBy TOIO, qTO' I( trpl{Mepy'

y 3Be3A A0 - A2 Ts11 AOJr,{rHbr 6r,rrr' nplrlrepr{o Ha 1000" nuxe, rreM aro Aa-

ercrr [KaJIOri HOfiuepa.
Orcm4a cJreAyer, qro peBr{Brrtr ilrrr tro HpaftHeft Mepe yrorluelrlle rtrHarLr

ItOfiuepa Ha ocl{oBe cyqecrBylorql{x B Hacr6flq,ee BpeM.E Aocraroqg6 o6mnp-

Hbrx !t oAHOpOAHbrx AaHI*,rx o pasrr.rqHbrx xapal(Tepr4crr4r(ax 3Be3[ AJIfl sIIa-

qurerbHr,rx uETepBaJroB ctrer(TpaJrr,Er,rx r(JraccoB flBJIflIorcfi KpaftHe Heo6xo-

AI4MbINII{.

Itpoue Topo, BecbMa qaoTo 6ea 4ocratoqHblx It roMy ocIIoBaHI4ft Bo I{Ho-

rtrx pacqerax BMecro 7611 I[CtroJlt,sylorctl Apyr'ue BIIErI reMtreparypbl, o6rrqso

,751 t{.tr I., (clr. B eroft cBfarr o6sop [4]).
Vsrar],rsag I{acTOflTeJIbIIyrc ilOTpe6nOCrr, B yTOrIIIeHI4Irt ilItaJIbI T et n

Lrnnot, a Tan4(e IlIt&JI 7i61 !1 T"*, MhI trpeAtrpt46flIll1 IIOtrbITIty SaIIOBO yCTa-

EOBr{Tb AJrf BBe3A B rnr{por(oM r4rrTepBaJle CtreHTpaJrbHrJx r(JlaccoB IrrHaJIy

?g11 [ts]Mfl TTSBaBtrCIIM6IMII MeroAaMII, a TaH]I{e yCTaHOBI{T6 mHaJIy L,ntnol,

r{oEr4saqrroHrrbrx TeMneparyp r4 reMtreparyp Bos6yrr(AeHI{f.
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$ 2. Ilor:rpoerrrre urr(aJrr,r oclrt[enrunuLrx .r.eMrrepa,ryp

rra ocrroBe aHaJrrraa mo;1etrci,r BBeBAHbrx ar.uoct{rep

1 . O4uoil na o6nac:refi [prrJlo]fieHrla reoprrr.r [epenoca r.raJryrreHrrfl flBrrfler-
ca rocrpoerrr{e },ro/,(e;rrcii sneegnr,rx aruoc$ep.

Nlo4etr o6r,rsuo crpor4rcJr cJreAyrorqrru o6paaou. 3a4aercn lg g, nonepx-
lrocrrrrlrr reMrreparyprl uJrr{ ar[(texrl.rnnafr reMrreparypa, racxoArlafl SaBr,rcu-
Itoorb 7'(r), xlunusecxuiil cocraB aruocrpeprr lr xoarf$r,rrlrrerrr rrorJrorqeutrfl.
f[a;ree onpeAeJr.flrorcrr BaBr,rcuMocrrr lg P", )g Pn or ourrsecnoil rly6uur,r t.
IIa narx4oit onrusecnoit r,lry6lrue oupeAeJrrrerc.tr r,rHrerpaJrr,nr,rii uoroH r,raflyqe-
rrua, r.rl{y[trero Hapyrfiy. Sarelr MeroAorr flocJreAoBareJrbrrr,rx npu6.uumerurii
;qo6unaro:rca uocro,rlHcrtsa eroro rlorona Ira paBJrr,rqubrx olrr.{secHnx rty6nuax.
O6 r,r'Iuo paBelrcrBo rrorolta Br,IAep;xlIBaerctr c roqHocrbro Ao I{eor(oJIr,HLrx
rpor(errroR (or 0,5-1, Ao 7-7096 B paarr{qurrrx ruo4etxx) .

IIo nlrxo4lrqerry r,ruTerpaJrr,Hot\ry rrorony n3 cooruoltrettv.s nl,' : o't',itt
or pe/{eJrrrerctl ar}r}ertr.nnuatl TeMrIeIlarypa nbr.rr.rcncnHoit rroAeJrrr. TaHuu
ar6paaolr, rrexoroparr rrocJreAoBareJrr,uocrrr lroqeneit Moxter 4arr, ua6op a{r[ex-
lrrJBlrllx TeMIrepaTyp.

o4uarto AJrrr rrocrpoeur{fl rrrnaJrr,r arp{exrlrBHbrx reMrreparyp neo6xogr,rno
raliylo MoAeJI6 rnn ceueiicrBo MoAeJIoft otoxrgectDr,rTr, C peaJrbHbrxlu BBeBAaMtr
I,1 TcrI cahfbln,I rrprrtlI,Icarb rtax4oii 4anuorii -!ro4e,[r{ oflpeAeJreHrrsrii cueHrpanr,ntrii
HJrircc (u;rr.r rronauaretrr qoera).

i34ecr, Ir BcIoAy n 4anruefrrue[r, r'oBoprr o rrrr{arre ac!(rexrunrlr,rx reMrreparyp,
ur,r 6y4eu t{Morr, B tstrAy BaBr{cl,rlrocrr,2'"11 o.r c[eKTpaJIr,IIoro HJraooa, rocnoJrt,-
Jty poqb 6y4er u71tr,r trperrNryrqecrBerrno o nan6oree r.opflrrrrx tsBeBAax O - F,
,qJIl noropblx ycraHoBJreHlle I,IcTI{I{rrbrx qBeToB.brx xapal{TeptrcTr{n uotnet 6trrr,
ll 3rrilqrlTe.rrr,nolir crcucurr ycJro?ilrletro BcJreAcrBr{e rpyAHocreti upu yrrere rre?fi-
suo3Arroro rol'Jrorqerrl{fl, B To Bpe}r.fr r{ali cncrirpalr,n.srii rtJlacc - ero napa-
ucrp DBeBAbr, He llanlrcluluir or BJrrrflr{r{fl nreirisncbllrroii cpe4r,r.

f{.trR :ranoro oro}ril{ecrBJIeHrlrr Momrro BocrroJrrrBoBarLcrr Herrorollbl\r1.r o6r,r.no
ablIIIICJIfIellLIMII ClleItTpaJIbIlbIl[I{ XapaHTepIICTl,IItaI{II MOAeJIII, ItOTOpble MO}I{HO
ollaBHltrb c ua5JIro4aoMLlNrlI y peaJrrrlrLrx BBeBA. It ranunr xapanropr{orr{nalr
orlrocflrcfl: a) pacnpe4eJreHtle Sueprtu{ B rrelpeprrrBrror,r clrexTpe Mo/{eJrrl r,rJrr{

'ucopertlrrecltu pacos[Ta]IHsre rror{aaare.rrrr r1Bera n{o4cJrl{; 6) ue;rnuuua 6a;rt-
.\{cpoBcI{oro crtarllta ,D; r) annrrnaJlclrrrlr,re ttluprrrrrJ ]Ieltoroprrrx llrtrrit 1ror.Jro-
[(e]rr{fl, qaqe irccro nr.rnr.rfi oArroro rianolo-nrr6o 3,[eMerrra B AByx ccceAul{x
oTa^Ittlx I{oIIl{BaIIlIlI u 4p. O4uaHo II0BoJII)rIo IIpocrarr r.ra nepnrri;i BBtJrfrA Ba-

Ail.tiL lrpJItsflBItI'I Teopcrllqecnlrx uo4ereii 3uasrlTeJrbuo ycJrolrrrrrrercrr cJre/Iyrc-
qllnrr,r o6c'roa:relr,crBaMr{.

1[oclto;rr,Ity ]rocrpoe]rrle r{oAeJrrr aruocrfep.surBJrrrerc.rr Becrrr{a rpy4oerunofi
3a71a.rei.t, ro o6r,r.rnoror r,r,rTrr nuoir aorop BbrrrlrcJrflor oAlry-ABc, peAr(o 6olr,uce
rrrlo,rro lio4ereii rro o4nor.i u roi,i me }rcrollr,rHe.'I'anrm o6paaolr, IIcr Aocraroq-
Ho 5orrlurlx r{ oAr{olloArrr,rx pflAoB uo4eneii BBeBAHr,rx aruocr!ep AJrrr ilrrpor{o-
1'O llrrrcpBa"rra rcr'rneparyp r{ lg g. ,(a;ree, nlero/I[r(a ilocrpoeHrlfl uo4cleii v
IlaB;TI'IqIIbIX alrTopOB [O;1qng OqC]Ib CI4.II]HO paBJIIlqaeTCrI, B II&CTIIOCTT4, B O1,]IO-

IfloIIt{I rIpI,IHt'INIae}Ioro oruocr{TeJrbuoro xtrx{r{qecroro cocraBa, nrr6opa aanlr-
tlJl.l\tocrI'r noadlftr,.runeIITa IrorJloqer{rrrr B rrelpepbrBlrorr cr1crir,]le o.r /[JI!rr.r6I BO;[I]ILI,
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ciloco6a olpeAeJIeELIs cpeAIIeIo fiOa{](ruqueHra IIoIJIoIU,eHIIfl, BaHolIa I13IIe-

Eerrrr.fl reMtrepaTypbr c Olrr{qe0fiOil rily6uHoii, TosHocTI{ ypaBHI4BaIII{.fl IIoroI{oB

Ea pasruqEr,Ix rJly6uHax lI T. A.

floaroruy pa3Hhre aBTopbr, rrcrroJrr,Byrr coBepllreHlro oAr{IraHoBbIe I'Icxol(Hble

trapaMeTp6r To v. lg g \1fl Irocrpoegr{fl MoAeJrr{, HepeAHo 11o1yqaloT MOASJIII

C BecbMa BaMeTIIo paBilLlsarcrq,eitcrl CTpyxrypoit I{, cJleAoBareflbuo' c pa3luq-

EbrMrr BEaqelII{flMII T et V ApyII{X CleHTpaJIbIIbIx xapal(TepL{CTI4K.

Paagtre aBTopr,r Bbrqr{cJltrror pa3JruqHbre cfler{TpaJlbrrbre xapaHTepl{cT]lr(u

MoAeJrlr. Tax, grn MoleJleft aTMOC{ep paguux CneHTpaJIbHbIx. ItJIacCoB }IHoIAa

AJLg [prrBflBnn H peaJlb]rtllvr BBeBAaM Br,tqucrflIorcfl JIr{IIrb BeJII{rII4tlbI D, a n ue-

I(OTOpLrx C1yqaflx lll^ UZ6pauHLIx JMHIIiI [OrJIOtrIe]II'Ifl' qarqe BCerO JIIIHIIfi

Si II, Si III llnn Si IV.,[,rx noqereii atlroc$ep c 6oJlee I{II3I(IIMII re]vlrepa-

TypaMtr, CoorBeTgrByrotq,rlx BBSSAaM A, F u G, ltueeT clrrlrcJl (r'r.racto TaH lI

AeJraeTc.fr), IotlII,IMo Belruslru D ttW1,, BblqIIcJLrITr, etqe II pacnpeAeJIeHI{e a}Iep-

fr4r,r B Ee[pep],IB]IoM clle1rpe ]ISASJIII B IlHrepBaJIe AJIIIH B6JIH or ]" 3646 ;1o

['7000 A.
,[,rn uau6oJIee Ha4e]fiIIoli rrpI,IBtIsItLI MoAeJIeiI K peaJlbllo]i reMlleparypuofi

(creHrpattnofi) nocJIeAoBareJIbHocrI{ 3Be3A coBeplneHHo Heo6xoAuMLI iro

Bo3lvrOlItHOCTu OAIIOpoArrble p.tIAbI OIIpeAeJIeHI'Ili yHaBalIIlbIX CrreHTpaJIbI'IbIx

xapaKTepIICTI{It AJI.II 3Be3A B AOCTaTOTIHO IXI{pOK}IX I{HTepBaJIax cleHTpaJIL',IIbIX

r{JIaccoB. Helratyro poJlb SAecb I{IpaeT Tan}fie U HaJII'{sEe AoCraTorlllo Toquoi'I

r{ oArropoArroft cucreMr,r cIIeHrpaJlb]roft HnaccllsrrKallr{}I sBeBA'

B UaCtOnllee BpeM.g, 6laro4apn BEasItTelbHbIM ycnexal{ B }ICCJIeAoBa}IlIlI

reoperl,Iqecxl{x MoAeJIeii anea4nlrx aTMoc{ep u IIoJIyaIeHI'III oAuopoAl{blx ptIAoB

crrer(TpaJrbgr,rx xapanrepr{crr{r{ BBeBA rI cr{crell crlenTpaJlbHori HnacclldlnHa-

qr{rr, 1rpeACTaB[JIacb peaJlbgafl BO3Mo]ItHoCTb [yTeM IIpI{BflBKI{ MOAeJIefi sBeBA-

Er,rX aTMOC{ep H peaJIbHbIM TeMnepaTypHLIM IIOCJIeAoBaTeJI6HOCT;IM 3Be3A

rrocrpotrrr, mHaJIy a{$extllnnblx reyneparyp Ha UHLIX 11plIHIIlIlax, qeM re?

Koropbre 6trnlr norox(elrbr B ocHoBy t(or,iuepou It]. 3to rIoBtsoJlllr nprl6Jrr{-

Br{Tr,c.E n yAoBJrerBopr{TeJIbHoMy perrreulllo oArtoii r.{3 Har{6oJlee Ba}KHr,Ix l{ TpyA-

Hr,rx [pO6JIeM B TeOpI{I4 BBeBAIIrIX aTMOC+ep - COIOCTaBJIeHI4Io TeopeTllqe-

Cnr{x }roAeJlefi c peay,tr,TaraM[ Ha6ilIoAeguii pearr,urrx arMoc$ep BBeBA I{ onpe-

AeJIeHI{Io $yugalreuraJlluoti xapal{repl{crlInl{ sBeBAbI - 3$+eHTIlBHoIl reM-

rreparypbr.
2. Hu6e rrpr{BoAflTcfl c EenoropbrMrr }reo6xoAr{}IblMr{ HparxuMll ItoxIMeHTa-

pl{rrMr{ Te oclloB}Ibre TeopeTuqecx}Ie Aa}r}Ible r{ Aarrubre Ha6ilIoAeHufi, xotopr,re

6nrrlr racuonbaoBaIILI AJI;I IIocTpoeulrfl 1uHaJIbI a$$enrunuux reMlleparyp yna-

BAHHI,IM BbIItrE CIIOCO6OM.

B ra6t. I gaercr cBoAHa reoperuqecHlrx MoAeJrer,f sBesAHr,rX arMoc+ep,

r(oTopbre 6rrnu nalru rrCrIoJIr,BoBanbr. B croJr6qax t-9 ta6nuqbr IIocJreAoEa-

TeJIbHo AaroTc.fl: I - anrOp MoAeJIII II CC5IJII(a Ha JIIITepaTypHbIft lICTourlIIII;

2 - aseaAa, AJr.rr noropoft crpouracr, MoAeJrb rtJrr{ ycrloBrloe o6oauaseHr{e Mo-

AeJrr{ ee aBTopoM; 3 - npegnapl{TeJlbgblll clel{TpaJlbgblll finaoc Mo[oJIl{ IIo

oqegr(e ee aBropa; 4 - nrer114 Haxo11{Aegufl cpeAHefo Kog1[1}UqUeHTa rIofJIO-

rqerrr4.rr 4 g - MeroA gan4pacerapa, P - MeroA Poccelauga, fI - fl1au-
noBcnoe cpeAllee); 5 - lorapn$rvr ycxopegllfl CI'IJII,I T.rI)I{ecrI4; 6 - uonepx-

Hocrrrafr reMlleparypa MoAeJIu; 7 - a$$eHrI{BIIa.E reMneparypa MoAenI'I;
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8 -- otuoureHlre rloBepxtrocrrroi'i rt c{cfeHrr'tnuoii reuncparyp; 9 - Teoperu-
rrooxafl 6o;nouerplrvecHatr rrolpaBl(a, BbrquclreHHarr Hil ocHoBaIrllr{ ]!IoAe"[I'r'

B cro;r 6r1ax t0 - 1 4 Aa torcfl cner{r paJrr,Hbre rtJr acc6r rr o/IeJIeii, orr IleAeJIeHHLre

l,{ts colocTaBJrerlrrfl BbrqllcJleHlrbrx oIIeriTpocnoruqecHllx xapaHTepI{cTLIfi MOAe-

neii c sa6nrcAeulrbrr{rr AJrf lleaJrbr{r,rx BBeBA: t0 - cuenrpaJll}ILIiI ItJIacc NIoAe-

reii lo Sanruepoacfiolry crraalxyi LL - To ?fle no i'l 
-7. crlel{rpaJrIrHsrx nllurrii;

t2 - ro ?Ho rro orHoruel{rrrc }[7. necno;rLnlrx rlap cleltrpaJlbrrtlx .nrlrltui;

13 - ro xte rro BbrrIucreHIIbIM roxa3areJr.rlM uBera B - V', 14 - cpegteB3Be-

ureruu,trll cuenTpaJIbgr,iii iuacc r13 cro.[6llos 10- 1-3.

f\nr rpex anea4 (ra6n. 2), tr1nn Koropbrx upr.rerrartoii t{ reM -II.TIrI I'IITEINI reope-

rr.rsecr(uM aruoo(tepurrM MoAeJIflM aBTopaMll 6trnn oupeAeJIeI{bI T"ff 122-241,
I4il,retoTCf r{oJII{qeCTBe1I}IIJe Otrpe[cJIeHIlfl CrIeHTI]tlJlbIIblX I{JIaccOB.

Ta6nr'rr1a 2

3. TaH HaH rrprrBfar(a reopernqecnrrx rrrogereft R trocJleAoBareJrbtrocrrr

peaJrlHr,rx 3Be3A .EBJIfleTcf B AalIlIoM cJlyqae ocIIoBHhIM ETaIIOM B ycTaIIOBJIe-

rrr{r{ rrr1aJr},r a{{enrr.rnuux reMtreparyp, To Mbr coqJrl{ neo6xogrutlr,rM r{BJro?Itr{Tb

BAeCrr aTy [polleAypy AocraToqro nogpo6uo. ,(,nn ocex naogeneft llx aBropaMII

6srn susracleu 6a1lMeponcnnft CHaqoH D, ognaxo B Hel(oropblx clryqaflx

rrprr oTOM He 6rUIO yqTeflo BJIII.aHI{e BOAOpOAHrIx lIanllrt, qTO BBOAtrilO EeI(OTO-

pbre crrcTeMaTI,IqecHI,Ie omlr6Hu B oIIpeAeJIAeMLIe Sp rrpra cpaBreIIuI'I reopeTl'I-

qecnr.lx BeJrurrr{HD c na6nrogaeMr,rMr{. flo ouy6lnnoBagrrElM AarrgbrM (r ocuon-

uoru [25] rr Apyrr{e pa6orrr c rar{oii E(e MeroEr{Hofi orpeAeJlewvt D) H.aM'u

6r,rna cocrasJrega rlo BoaMolnHocTrr rIoJIrIaf cBoAHa crrer(Tpo{oToMeTpraqe0Kux

orrpeAeJleurfi seilI,Isrgu D n e4nuoft cl4creMe [25] upnltepuo AJLfl 250 aseal

B ctrel(rpaJlbuotll I,Il{repBane O5 - G0. ,[,na ncex arl{x sBeBA MIrl ltttaeeM ollpe-

[eJIeHl{fl CIIeHTpaJILHbIX HJIaCCOB I{OJII4IIeCTBeHUbIMI{ CIIeHTpaJILHLIMI4 MeTO-

AaMlr B oAHopoArloft cl,Icrer{e 126_28l I{rII{ B xpaftueu cJlyqae B cl4creMe MK'
qTo [aBaJro Harr Bo3Mo]r(IlocTr, AocTaTorrrIo saAe]r(Ho olpeAeJII{TI; CIIeHTpaJIbllbre

fiJraccbr MoAeJreit arMoc+op ras ra6[. 1.

3as[cuil{octr 6alruepoBcr(oro cnarrna D l25l or crrenTpaJrbuoro HJracca

B crlcreMe 126-2,51 rpeAcraBrrerra Ha $ur. t. 3neagn A3 - G0 Hlaccos cse-

rr{Mocrrlr II - III r4 IV - V uueror paaHbre BaBr4crrMocrvD oT ctreltrpaJlbHoro

r{Jlacca: y BBeBA II - III (Hpyxtnu) IIpII ro}I }I(e caMoM cIIeI(rpaJIbIIoM HJIacce

D necHonrxo 6oilbme'

,[,nx rpex ceplrft ruo4eleft ll5-171 HafiAeH]IbIe aBropaMl{ reoperr4qec1[e.

Brraqeur{fl cKaqI(oB IIepeA cpaBrreurreM c Ea6[rcAeHHbrMIr 6brJrrr r{C[paBJIerIbr

,oJreAyrotrIr{M o6paeou.
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!,rrn atr'rx uo4ereii cr{aqox D 6stt Rr,rrrr{oJrcu cpirBy rrooJrc [oorpoer{r.rfl }ro-
AeJLI'I B llepBorr npn6rrlrmerrttr,r. B peByJIrrTaTe BToJloro nplr6;rramenlrr{ rroBepx-
rlocTllbre relllnepaTypr,r uo4e.rreii no.[yuuJluor] cyiqecTBeHr{o McHr,ItrI{MI,r, qeM

B pe3yJrrTare IIepBoro. 3ro, nan Jrerno Br{Aerb, AoJr}nHo npflBecru r( Barrer-
HoMy yBe,rrullenr,rro oHoHrlarerbuot'o BHaqeufifl 6aJtExrepoBcr{oro cnaqrta, [o-
cI{oJIblty I.{BJIyqeHIre aa 6arsuepoBCrtlrrr cnaarr{oM BoBlrr{Itaer B caMbrx troBepx-
I{ocTIrbIx cJrotrx a.ruoctfiepr,r 3BeaAr,r, r4e ? := 'l'u, a AJrrr reMlepaTyp, cooT-
BeTcTByloIIIllx STImr Cgpllflr\I lroge.nerl, crtaqot{ 1) oqeHr, 6ucrpo pacToT c y}re}rb-
rneurrcu 7'.

3 5 6,18I A0 t F025860
Sp

rlltr. 1, Sanracnuoc'rr Beil[quur,r 6atr,ueponcnoro cna.rna D
or crrenTpaJrr,Eoro ftJracca s crlctei,re [26-28]

B coorBercrBlrrr c arrrM o6crosrerr,crBoM Befiusurrr,r 6anrueporcxrrx cnarl-
rf oB r{3 tt5-171 6r,rnra uepenbrq[cJreubr c onouqareJrbrrbrMu BHaqeHu.fiMI4 70,
rrprrBe4enrrrirMrr B ra6n. t (crorr6eq 6), r yxre rro arr{M D onpe4e,raJrrrcr, crrertT-
paJrbrlEre KJracc6r MOAeJreii.

Mo4enau, yx(e corJlacoBarrrrbrM caMr{Mr{ aBTopaMrr c arMoc$epaMrr no}IRper-
Hbrx BBeBA (nrr,r.raueen BAecb B nu4y t0 Lac, f, Sco, ( Per u a CMi), upuur,rcu-
BaJIc.fi cIIer(TpaJI[,Hr,u? Hracc, oilpeAeJrerrHuft 4,rn orrrx BBeBA MeroAaMIr HoJIIT-

secrneunofi crer(rpaJrbrroft nraccraSraxaquu 126, 2Bl.
Te lro4enr,r, AJIS KoropBrx aBTopaM[ 6burH BbrrrrrcJleHbr 77r Hecr(oJI[,RI{x

ilunufi, qarqe Bcero [purraAJreHatqr,rM oAHoMy-AByM oJreMerrraM B nByx coceA-
HIrx CTaAI{.fIx rltoHl4Saqttu, 6ttru uprrBrr3aHbr r( noilEqecTseusoft trOcJIeAoBa-
reJrbHocrrr ctrer{rpaJrbnbrx HJraccoB [26] uplr rroMoq,tr r{Merorqrrxc.fi B HartreM
paclopErfleHl{I,I SaBrlc[lrocrefi IZl u oruomenuit W1"ot clenrpaJrbubrx nJIac-
coB B cr4crel,re [26]. Vuorwxnyruft ps\ Wt, tnswir fiorJrotrIeE?rfl oxBarbrBaer
IunpoHr,rft r{I{TepBaJr ctrer{TpaJrblrrrx HJraccoB rt rxr,rtrerct{ BecbMa oArropoArr6rM
(cm. o6 arolr 126, 27)).



flpunraHa ne6onr,moro rIIrtcJIa uogeneft c reoperuqecfiI4 Brrrtlr{cJIeIrHtIMrr

troHaBareJrrrMrr UBeTa B -V ocyqecTBJIeIIa rrpr,r rloMotr{fi trocTpoenllofi gannn

uo ony6nuHoBaullhlM AaHHrIM 0BOllHoii saB[CI{Mocru (B - 7)o or cnel(rpaJlb-

Horo HJracca B cr{creMe 126, 271.

4. ,[,ononrno HaAe]I(IIbIe cBeAegu.s o ilHaJIe eS$extunnrt]'TeMIIeparyp Mo]fieT

AaTb COrrocTaBJIeHrle TeopeTuqecfitL BbrrrucJleHHoro paclpeAeJleHlrrr SHepII{[I

B c11eHTpe r[oAeJreft 0 pacflpeAeJre]rr{er[ eueprl,llr, [oryqeuubrM Bbrcor(oroslrblMl{

dtoroanerrpr{qecHIIMI{ I\.IeToAaM}I AJI'{ 6JIL{HaI:uilux 3BeBA, CBO6OAIIbIX OT lvle}fi-

BBeBAHoIo IIorJroqeurrn. V. Me.rr6ypn [291 rrpu [o]vlolr\n SotoaneHrpuqecxoro'
cnagupyrcq,elo crrexrpo{otoUetpa lr3yqlrlr pacflpeAeJlel{lle aHepII{I'I B HeIIpe-

pbrBHoM cIreI{Tpe Cer{r{ BBeBA rJIaBHofi IIocJI0AOBaTeJrbHocTrr B r{HTepBaJIe'

A0 - G4. ILwepBaII AJTTIH noru },fu 3400-10 000 A.

,flanee oH BbrqflcrnJr cepr{ro r4B rrrrrr{ rlroAeJreli ar]\[ocd]ep BBeBA rJraBHoI'l ilo-

CJreAoBaTeJILHocrLr o racxoAllbllrrvr T 
"11 

or 5500 go 7000", ilpI'I]ItIB saHoII paclpe-

AeJregr{.fl reMIIeparypbl c IJIy6LlHoiI AiltI cepor:r ar}Ioc(pep},I, [ocrpol'IJI pacilpe-

AeJreH[e AIIepIuI{ B HeIIpepbIBIIoM CIIeHTpe aTl,lx lro4enett II OtrpeAeJII{l 7.r, yrHe

uo [oJIrIolIy noTolty uBJryqerulfl'

,[,nn 6o.nee ropaqux BBeBA 6br.Trr,r r{crroJrbBoBanrr 6lruaHue rro MeroAr{He rIo-

crpoeutrfl rvroAerM lt. Ocana ttgl u rroAerrb C. Cauro [16] c Terr :10 630".

flyreru co11ocraBJreurrfl Br,rqr{cJrerrnoro rt r{3MepeHlroro pacIIpeAeJIeI{uIt

alreprrrr{ ArIfl 4000 < },< 8000 A c yseroM (IIoKpoBfloIo a{$eHra> AJIfl BrI{x

celvr!r 3Be3A 6rtnra olpeAeJrerlbr a$rlexrunurre reMrleparypbr'

,[,]r mecru BBeBA r{Merorcrr noJr[qecrBeHrrble oIIpeAeJrer{rlfl crIeHTpaJlr,Hr,rx

KJraccoB B cr4creMe 127, 281. Hporue roro, AJrfl Bcex ceMrr sBeBA 6bIJr[ olpe-

treJrer{bl CIIeI(rpaJIb}IbIe I(JIaCcbI IIo Ha6JIIoAaeMbIM BSJII{qI{HaM B -V.
Ta6.nraqa 3

o Lyr
B Ari
o Boo

n2 Ori
110 llel

g Conr
51 Peg

AOV
A5V
12v
116 V
F6V
GOV
G1r V

o loo
+0,14
+0,37
+0,46
+0,46
+ 0,56

+0,.68

89,7
1'3,4
F0 ,5
F5 ,5

G0,8
G2,L

A0,1
A5,0
t0,4
F5 ,0
F5,0
F8,6

89,9
,A.3,6

F0,5
It5,4
T5,2
G0,3
G2,4

t0 900':
I 350:
6 700

6 650

6 400

5 ll50
5 600

B ra6n. 3 upune4eurl HeI{oTopLIe AaIIIlbIe o6 arnx sBeBAax. flpll onpeAe,ne-

Er{u CpeAHeIo CIIeHTpaJILEOIO I{JIaCCa noJIItqeCTBeHHLIM oIIpeAeJIeHILfiM upln-

AaBaJrcfl n 2 paaa 6oltuuul Bec, qel,r sp (MK) lr Sp (B -v).,[,anune rocJrofi:

Hrlx AByx cToJI6qoB AaIoT HalvMc1oMyrc cBtISL MelI{AY T er I{ cIIeKTpaJIbIIbIM

HJIACCOM.
' Btr.II4CneEHI;Ie AJIfl yIIoMflHyTbIx ILETII lvIOAeJIefi BeJII{qI{IIbI D u B - 

V

AaJIII IIaM Bo3Molr{rrocTb ocyn{ecTBIrTL rrpl{ troMoIIII4 {ur. t u SaBr{cI{MocTrIr

t(B - 7)r, SpJ rrpr{BflBr(y Brrrx MoAeJreft x cnex:rpaJrbrrolf noc.TleAoBareJrbHocrr{-

Peayurtaru npr{Be4eubr s Ta6.r'. 4.
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5. Asarornunan pa6ora 6r,1,;ra BbrrroJrrrerJa Ir. E.,rcccou [3()]. 11 ,r, norrorq!r
,rirorooreHtpusecroro cr(alrripyioil\cro cner{rpor}orolrerlra 6sr.to uonyuerro pac-
rrpe/.{eJre}rr4e Dr'reprl,l],1 B crelirpax t8 esca4 A, rxo4nulrlx u uleorF ra.rrarrrr,rqe-
'cltrlx cHorlJrenuii, AJIf Itollollblx l,lSBecTllo piltlcToflrrJ{o }r rro?rits}}e3[Iroe ]roriro-
II{eHrle, 3ro qanailo Bo3r\,rolHrrocrr, ilcnpaBxrr, na6ilro4acr{oc pacupeAe,rreHue
.3I{epruII B CneltTpax slleilA 3a ],Icr(a}flatoqee BJl}rflrrlro }IeirisBcs/{Holo IIOHpaC-

ner{r{fl. Btrra tanxte orrpeAeJreua BeJrlrrnr}ra 6anr,nrept)Bcr(oro crtaqna.
Br,tno uponeAeHo collocraB,rrerlue 11nfi.ir ro4cnnbrx xapanrcpr{crLrrt rreflpepr,lB-

rloro creltrpa arlrx BBetsI{ c Br,rqtlcJrenr{rr1\rrr Ha oc}roBe rro4eteii I{. Ocana [19]
li It. Xynrepa [{81, L B peayJrl]Tare na}rtl(or:i auea4c ro rpolr lla3,ur{qrrbrN,r nprr.
Tepllfilr 6r,r;rio rrprrnr,rcalro rpr{ BrraqeHrfl 'l',41, rlt noropr,rx rrororl 6parocr cpe4-
Iree.

T"o xre caMoe 6r,r.rro upo4eJrarro J,r /lJrrr a Lyr.
I,Ia o6rqero ouIIcKa BBe3A, rlprrBeAorrrrolo E.rreccoiu, r\rf,r orrycrrrJrr.I cel{b

:rBeBl{, I4MeIoqux re ],IJIr{ LrHr,re crler(TpaJILHbre IrJIrr rrBeroBr,re oco6eHHoctn:
\teraJlJrr,rqecHlre, riracca Ap, c HcErn4eixlrr,rMtl orrpeAe.lrorllrrxru B - V u
Sp (MK) r{ r. A.

Heo6xo4r.rnrbre cBeAer{nx Ailfl ocraRrrrrrxcrr 12 auca4 Aarorcrr s ra6n. 5.
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,llepcefi I
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6. flpunegeM Aa.Tree Hparfiyro cBoAIty rox oilpelereuufi 7.r, px4a enes4

pasiluqEr,rMr{ MeroAaMn, I(oropble TIqareJI},Ho o6cyrngeur,r flounepou t31.

3{Senrunnafl reMtreparypa Clrpuyca onpeAeJlerra I{a oclroBe uurep{epo-
Merpuqecftoro r{BMepenIrrr yrJIoBoro [I{a}Ierpa sroii snea4u P. Bpaynolr
u P. Tyrrccou [31].

Ans 0 Aur, sarueulro- rr cler{rpaJlbHo-gnorirtolYr BBeBAbr? 7.11 6rrra onpe-

AeJIeHa tro DJIelIeHralt eroiit cr.roreunr [31.

t
-c

056 7 6 CB0l 2 3 56,56 gA0r 2 869A01 2 357F025 8C0Z 5sp sp

30000 20000 10000
f rr, ,ePod

,l
,f

(Dr.rr. 2. Sarucurrocm 7"11, raiilennr,ix
1 lrqecrtr4rrr rloAe Jr JI lrr 3BeSArILrX aTlrO c$ep,

rIo reope- ()trr'. :1, Sanrrcltrrocrr, 5o''torre,'prruec-

or 0rrer(r- rilrx fiorlpaEox Am5o1 ol'a{(periurrr-
uoi 'reuuePatYPrr

Tosl(r-Teoperl'IqecHue onpegeJrerll{a

Ambol uo MoleJrflM 8Be3[Hr,lx arMocoepi

Hpyi+lRI4 - a*bol, nHqzcueHshle IIor'
nepoM AJIE sBesA c Ooree EI{3KuMu a0-

0eHTuBBbIMu reMleparypaMl'I; crlJroml{afi
r{puBaE -flpuusTag I{aMu cpeAHEE BaBI{-

ctrMocrl Ambol or T$11; lutpuxonaa x!u-
Bafl - saBIIcIrMOCtr, Am5O1 ot ?g11 nO

HoiirepY [11

[32] na ocrroBe cotrocraBileHaff
crrer(Tpe arofi anes4lr c reoperll-

paJrbrroro xJracca

Itpyrrutr,r - orAeJrErrHe oupeAeJrcrrlrE ?efr, cnromHaE nu-

EIrfi- cpe11rrsfi BaBrrol4Mocrr uexrry ?ar, ]I cnerrpaJrEErnM

rJlaccol{

[4t aLyr 7"11 oupeAeileHa ]t. Xyurepoll
[181 uyrertr trprrB.rrartrr na6nro4aenrbrx c[enr-
paJrbHr,rx xapar(TeprrcTr4K arofi SBeBAbr r( ce-

pr.rr{ TeoperrrqecHrrx uoAeueft aruoc{ep.

[tn o Boo 7s11 otrpeAeJleHa A. Hogorrt

Ha6ilroAaeMoro pacnpelleJleHrrrr Dr{eprrrrl B

qecKrrM AJrfi AByx ruogeneft.

,[nx Coruqa rpr{Hrro Tett :5760'.
Bce orlr AaHHr,re npeAcraBJrelrbr B Ta6Jr. 6. Cpe4rure cncfirp&JrrrHbIe li.rlaccli

AJLfl eTtrx 3Re3A OrrpCAe.lIeHr,I lraMn O6r,r.IHLII{ IIyTeIlI.
Cne4eun;r, coAepirtaqr4eoH B ta6n. 1-6, garot BoBr{o}I{Hocrr, Irocrpol{rL

Inr{aJry ar[r[cnurnHrrx re]lirreparyp BBeBA B rrrrrponoi\r crer{TpaJrb}roM r{HTepBaJIo

or O 4o G. flocnotrrl{y IIoAa}lJItIIotr{ee 6otrl,rrrlrncrr}o onpe71cJleuurt 7'gi1 4rl
paSruqHr,rx cIIel(TpaJIbHLIx It.[accoB n ra6;r. 1-6 ocuosallo Ha corJlaco-
Ralrl4lr TeopeTnqecltrrx 0IIeKrpaJlbEbIx xapal{TepLIOTl,lH aTnlOCd)ep c Ha6JI]o-

AeIrI{bIMI{, To DTa mltaJla l\{o}Her ccurarbcfl mna,lrol'i 7'1,11, ocrloB&Huoii Ha Nro-

AeJrrrx BBeBAHbrx arlroc$ep *Tt r.
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Ta6llr4a 6
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tr - vr sp (nK) 

| 
.,,r, *,

| ".,,

ct ClIa
B Aur
o Lyr
o IJoo

0o;rnqe

+dlor
+0,04

0 ,00
+0,37
-l 0,63

r\0,3
A1,0
40, t
I,'0,4

G0,8

ATV
A2V
AOV
Ir2 V
G2V

40,3
1'1,4,

B9,7
If0,5

A0,3
A1,5
l]9,9
|f 0,5
(10 ,8

g 350"
t0 500

I 500

6 760

5 760

*40o'

+300

IIInana ?$11 upe[cTaBJre]ra ua {llr. 2; cJretsa - AJrfl BBeBA 05 - 40.
crrpaBa - AJrrr BBeBA Bg - G5.

I{a Sur, 3 uoxaaarra cBoAlrafl BaBlrcI{Mocrr, 6o,nolrerprdsecrrr.rx rorrpaB(]rd
Am5o1 or Ttt, u ocllotsIlor{ no ta6l. 1.

$ 3. llocrpoeHr{e rrrxarrbr a(ttfenrr,rurbrx reMrreparyp
Ha ocrroBe arraJrrraa. lro;1e;neli BHyl.perruero crpoeHr,rfl BBeBA

Mnr u oumta Jr l4cl ycra HoB rrrr, B aB r{crrM o crr, M e}r{Ay ar}{extnn nrr}r}r r elvrn e pa -

TypaMII ll clel(TpaJlL]IbIilM IIJIaCCaMI{ SBeBA I.IIaBHOTI uoCtre4OBaTeJrr,flOCTH errte
oI{lrllM coBepr[e]rHo rreBaBr{cr.lMbr}r rIeToAor,r, ocrloBaHHbI}I IIa cotrocra]lJre.
Httlr oc]IoBrI6Ix xapaKTeptIcrI{I{ oAI{opoAnr,rx lro4ereil BHyrperrneto crpoc}r}trl
SBeBA C xapaKTepuCTI{KaMI( peaJlbllbrx 3Be3i{ IJIaB[Oft nOCne40])areJrrr]ro6Tu.

11plr llcuolr,BoBarII,llI arol'o MeroAa Mbr rrcxoAr,rflr,r r,ra cneAyrorqnx ocrrotssr,rx
IIpeAnocbrJror{.

flpu nocrpoeur{tr }roAerr,r Buyrpeurrero crpoeHr,rrr BBeBAr,r o6r,rsno BaAaroroq
Nlacca 38eBALr' ee cTpyltTypa, uCToqHI{Hu o6paeonarrr{fr arleprun, xl.rmr.rvec1r,ri.i
cocTaB, I\IeXarIIISrr fleIIpos.paq}IocTIr Ir Ap.

B peByJrbrare lJIJarI{cJre}rrlg o6r,r.Ino noilyrlalorcfl rler(oropbre ocrloo}r6le
xapal{repI4CTI{ItI'I }IoAeJII,I' I{OTOpbIO OnpeAeJI.fIIOT II0JIomenne 4auuori MOAeJrx
Ira Ar4arparrlre Pecce;ra r'r AorrycHaror cpaBrreflr,re c ua6nro,qer{r4fMr.1, It raHnm
xapaHTepr'rcrr.rnalvf orrrocr,lrctr, B qacrHocrU, rr a${cHrllBlrafl TeMrreparypa
r,roAeJrr{.

Tannu o6paaorrl, Halr{Aarr }roAeJrr, BHyrpeHrrero crpoe}rr.{fl BBoaAr,r xapaK-
repl'r3yeTctr TpeM.fl ocrroBEbIlII'I trapalleTpaNII'I' AotIycHarorqLIMI.I cpaBEeHr{e (,
na6nro4enr.rflMr,r: Macca, paArryc n a{r[eHrunrrafl reMrreparypa. Cne4ouare.rlr,ro,
R CJryqae trpl{Bfl3nl{ MOAeJIT{ BHyTpeEr{eIo cTpoeHr{rr BBesAr,r n cuenrpaJlr,noii
IIOCJIEAOBATEJII,]IOCTI{ PEAJII,IIbIX 3BE3A 1\IbI I,INIEJIII 6r,r EUIE OAIIY BOSMO?I{IIOCTI,

ycrarroBnrL rtrHarry atfrpenrnauux reMueparyp.
O4nano rafio(' oroll{AecrBJrerrue or{aBbrBaercrr .rpeanrruaiino rpyArrbrM At>

;rou. ,fl,eficrB[TeJlbno, lB Tpcx ylourrHyrbrx Brre[rHrlx xapal{Tep}rcrlrn }roACJnl
$J?, J? v Terr trocJleAHtrfl rlB,Ilflercrr ucnouoli, rI oroll{AecrBJreHl{e }roAeJI}r c pe-
anr,noi'i anea4oii (r.ur,r eneegauu) uu r\rolr{eM rrpoBoArrrb roJrrrr(o rrpr{ rroM(,rq},
$J? u /?. B ro xe BpeMr{ ynaaar{flbre xapanrepucrr,rnr{ BBeBA uaxoArrrcrr }4r}

ua6,rttogenlii co cpaururrcJlDr{o 6o.rrr,mr.rurr olur.riixaMlr, a BaBr.rcr.rMoorr4 Me?fiAv
$Jt, -11 lr L gnn paBJrI{9HLIx rrocJreAoBarerrnocreit ]rJrrr rpyntr BBcBA ]rocflr cra-
rr'1crr4r{ecr{r{ii xapaHrep (cr,r., rrarrprnuep, [33]), trpe[lrcrByrcrqlri,i oArrosrrarr-
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ItoMy oro)nAecrBJIegrrro Haxoli-r116o IroAe,rrrI c peaiiblrErl{rr BBeiJAaMr{. Ha

ArTarpalrMe Peccera BCe rroc.rreAoBareJlbHocrrl, ts Totr{ qr{cJre I{ rJraBHarI flocJle-

AoBareJrbr-rocrb, crpynrypa r{oropoii ualr6oree xopoilo rlayqeua, LIrIeIor BHa-
qr.rreJrbHylo ilr{prrlry. 3ro oeHasaer, qro neHoropoii saAaunoii Nracce coorBer-
oTByer AotsoJrr,Ho 6orarnii ua6op BBer;A c pair.[r,rqHbrlrrr paArlycarll{ II Tefilfle-

parypalrll.
O4uaHo uoxno AoBoJrrHo upocro o6oirtlr yltaBaflssle rpy/{}Iocrtr, ccJILr

rrpr,rrrflTb Bo Burrlraurre coBpel{eHHbre rrpe/lcraR.rlcrlrrfl o rlyrrix dropruuponanua
r{ SBO,lIrOqUr'I 3Be3A.

]J canro,lr AeJIe, ttocJre oltoHqaflr.rfi r'paBlrrrlrlrloHHoro c]narlrt -r{ rIcpeA

lrepcxoAoM rr DBoJrroqr,rr{ 3a cqer rrAeprrbrx rrlleBpau{eHuir ne4pa riarn4oi,i BBeaAhI

6ygyr rrMerr, oAr{opoA}rr,ri,i xrlrr,lsccnr'rii cocttto, a (npu BaAarrHoNI xrlrltrqe-
cnorr cocrane) renucparypa rr paArlyc (cne:rlmocrr) euea4r,r AoJrlltrlbr 6sttl,
oI{rroBrlaqHr,rlru t[ylrrtqLrtIMII ee ]raccbL ,[pylrrnrtr cJroBa]II'I, B aror rroMeHT

rro.[o]rrer{rre BBeBAbr rra Ar{arpanrnre Peccena 6y4er oupeAeJl.flTl,crl ToJtEIto ee

uaccoi,i, a BueaAbr c paaJrrrrrrroii uaccoii AoJIlr{Hr,r pacrloJIararlctl BI{oJIIr Becbrla

yartor? olpeAcJrerrno.ft nocreTloBare.rrbuocrn (<r,lr,rnr.rlr rIyJIeBoro noatriacra>).

(Mr,r 6ygelr paccMarpr{Barr, BBcaAbr urocnoir cocraBJlrrroqeri lr uo.ttatarr, B cBrIBrr

c DTr.rlr, qro xuMflqecxuii cocraB BBeBA oALIHaxon.)

B coo:rsercrBr{lt o cyqecrByroq,lIMI,I HoHI{enqI{rIMrI o rlyrrlx SBoJrroqIII{

3rle3A B rrpoqecce rpaBr'rTaqrrorrEoro cTHaTlrfl rr B IIe]BrrI0 cTaAIlLl AeriCrnlra
ul(e IIHLIX npOqeCCOB MLI AOJIII{IIbI IIpI{HflTLr aITO (JIlIIllIfl HyJTeBOIO BOBpaCTa)

rrpeAcraBJrrrer co6oir rI I,I ?I{ H ro ro r p a }I I'I q y pacrtpeAeJrerrufl sBeBA

Brryrpr{ r,rasnor:i rrocJreAoBareJrbrroc'rrr, trocrpoerrHoil no aneegau oHpectuocreft
Co;trrqa, r{ Mo}Her 6trrr, o:rotn[ecrtsJrel{a ran)r{e c nrtuuer:i, or:lr6arouleir cHI{By

ncTr{IIflI;Ie rJIaBIlbre TIOCJIeAODaTeJTT,HOCTIT ra,rranTlrsecKlrx ctionneru.ri.i (ciu.

B oRflBlr cl arr.rM, rianplrltep, [34J).
Rce cnoiicrBa BBeBiIr{, ;re;xaqcii Ha (Jrrrrlrlrl rlyJretsoro B03pacra), I\Iotyr

5urr, 4ocraToquo xopouo oilI{calI6r IIpII rroMoq,Il oArlopoAuoii nroTqenrr nrryt-
penuero orpocrrrrfl IlBeBA, BIrepBble upe4toxrennort T. Hay.nuurou i35].
B raxo,lr cryqae, orollt/IecrBI{B ry I{JIrMuyro oAlropoAHyro MoAerIb ($J}, 1?, f.rr)
rroopeAcrBou ,R nnu $J? co cuexrparsnoii trocJleAoBar€Jlbl{ocrlro peaJlr,}rblx

BReBA, pacflo.[araroqrlxcfl BAo.rr b uuxtnefi r paHrrqbr rnaunoi.t [ocJreAoBareJl r,-

rrocrrl, lru 6y4elt r{MerTr BoaMo}r{Hocrrr ycrauoBIITL oArIoBl{aqHym cBrIBr, Me}ItAy

1'r,tt v cnerrrllaJrr,Hr,rr\{ xJraccoM. B uacronq,ee BpeM.E JlflAoM aBTopoB BbrrII'Ic-

,IIeHLI MHOIOqECJIeI{HbIe DBOJIIOqIIOEIILIe MOAeJIII BHyTpe}IHetO CTpOeHIIfl SBeBl(.

il4u cocranlrJrlr cB oAr{y rrn paMerpoB oArropoA}rr,rx lro4enert B}Iyr peHHero crpoe-

r:urr{ BBeBA I1o olrpeAeJreIrI{rIM paaJrlrrlnbrx aBTopoB (ra6l. 7).
flpu rrocrpoet{r{tr DTrrx llo4e,neii BaAaBaJracb rracca u BL,rs[cJrl.tflcrr TiII{lro

xapaHTeprrcrr{Krr, I{aH T l)r, R r'r, cJreAoBareJlr,Ho, cserlrN.{ocrr, z.
, ,(anee rro AByM cBoAI{aM Macc I,r paAl{ycoB BarMeHI{o- trr crler(TpaJILrro-ABoit-

Hbrx tr BrrayaJTr;rro-ABoi,iur,rx aBeBA [33, 44) 6nma nocrpoeua AlrarpaMMa (JIo-

rapu$u lraoclr - cncxtpanr,m,rft ItJracc)). Ang ettaqurelrluoii AoJrI'r erlrx
BBcBA r.rMeJrrrcb olpeAeJrelrrr-a cllelirpaJrblrhlx HJIaccoB R ct{creM e 126-2Bl
rr,rllr B cr.rcrclre MK.

,I{nalpanua npeAcraRJlel{a tra Qur. 4. Mtt BI{Ip{M, 'Iro 6ouluu}IcrBo
BBoaA pacnoJraraercg BAoJrr, t'"rtauuoir uocJIeAoBarerlLuocrtr, o11lralto AoRoJIb]Io

BO



1 ,479
(\,952

0, 59

0,182
0,04
o,844
I
1

{

0, 699

0,388
I ,7gg
1,45
1,1n78

1 ,301
1,04
0, 78

o,544
0,301
0, 176

0, 36

0, 19

0,097
0
1,813
o,718

30, t
8,94
3 ,89
7,52
t ,09
7

10

10

10

5

2,5
62,7
,Q,

30
9n

1l
6

3,5
2

1,5
2,25
I ,55
1,25
t
0, 65

5,2

4,$44
1+,448

4,264
:t,936
3,79lt
4,325
3,399
4,441.

4,35
4, 188

3,992
4,707
3,63
3,604
4,545
4,438
1r, 305

4,169
3,982
3,9{ 8

4,018
3,9
3 ,828

3,51/t
4t,253

44 1oO"

27 900

1B 350
8 650

6 230
21 000
25 000
27 600

22 400
1s 400
I 800

51 000
42 600
40 200
35 100

27 400
20200
14760
I 580

B 290
10 /r00

7 950

6 700

5 450
3 270

17 900

-ii,'
-4,6
--1 ,6
+-2,6
-l-4,5

-4,07
-4,rr- +,Jn

-4,00
-1,,47
+1.,37

--9,77
-7 ,9

-8, t
-6, 98

-5,1.7_*3 ,06

-0, 99

1-1,47
l-2,63
1-1,1
-l-2,85
-J-3,85
-1-4,9

)-7,4
--1,,74

07 ,7
81,5
J]5,5
A5,5
F5,2
82,0
R|,2
Bt,2
Bt,2
I13,2
89,3
Oi.r,7
07 ,9
07 ,7
09,0
81,0
1t2,4
85,8
A1,8
45,7
A0,1
A5,4
F0,5
G0,5
K2,4
]]3,1

Ia0Jr11\A I

Xor:i.r [36]

Teftnep [37]
Vur.rsa [38]

ltyunaxa [39]

III rapqmr.r.nr,g, Xtiprvr [40]

Xeunefi, JIe Jlesse,
Jlere [41]

Xeuuefi, JIe Jlerre,
ilene l42l

Py6er [43]

6orato npellcraBJIeu;I llBeBAr,r r{ar{ nbrrxrr r-JraBrJoii rrocJrcAoBarcJrbrrocrr.r (cy6-
rlrl'arrrlr, rr{rar.rrbr rr cBepxrr{r'almr,r), rax Lr Hrr}ne Hee (cy6rtapJrlrxrr). I{plrayro
I{a SToIi AtrarpatrMe, [peAcTaBJrfiloUylo co6ofr HuEtHroro rpaHr{rly rJraRrroti
llocJle.il.oBaTeJILIrOCTr4, MbI [OJr]nHr,I paCC[raTpIIBaTb B COOTBeTCTBI{A C I{SJIO-

?I{eI{IILriUI{ Br,I IU e COO6pa]neHl{flMrr B I{ageCTB0 <<Jtvtll:1r4ul HyJICnOTO BOSpaCTa),

IIocItoJILItY 3Be3Ar,I, ile raqaBIrrI{c cBoio rrAepHyro aBoJrroquro, AoJr}r{Hbt rrpr[

AaHIIONf CneFiTpaJrrrI{Olf HJlaCCe I,IrreTb STIIHI{i\[a.IIrjrryro [raCCy.
I3xo;1a B ary rrprrByro c $)? ncnoropoli oArropoJrrroiir MoAeJIr4, r{br orrpelerrflei\r

cooTBeTcTByror{rrr,1 crreltrpaJrbHr,rli HJracc, noTopbrii r{ AoJr}r{rrbr trpr.r[rrcarb AaH-
r{or,1 MoAeJrr{.

Ilapanaerprr rex oArropoArrbrx MoAertefi, rioropr,re Mbr I,IotroJIbBoBaJIr4 AJrfl
aroii uporle4.vpbr, npuBeAer{br B ra6Jr.7. Tau x{e, B rrpeAnocJle[rreM croJr6qe,
rrpr.rBeAelr cnenrpa.ur,nr,ri,i HJracc MoAeJrn, uaii4errrrr,rii uo r(prrRoft $ur. 4.
B uoc.ue4ueNr croJr6qe ynaaT,luarcTcrr aBTopbr r\{oAeJleri rr ccblJrra Ha Jlrrreparyp-
rtsrii r,rcrosgun.

lllxa"ira acfifeHruanrrx reMrreparyp, HaiiAeurrafl rrprr rroMontrr{ yfiaBaHHoii
rrpoqcAypt;r . l1 ltcA0raBJreHa rra {r,rr. 5.
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$ 1r. CouocraBJreur{e pagJlrrqflr,rx mra.u at[{rer(TrrBHbrx reNlfleparyp

B ra6u. B upunogurctr cBo/dna paaJrr,rqrrbrx urnan ec!{er{Tr,IBIrbrx reMrle-

paryp lr 6onouerpr{qecnr{x florrpaBon.

B cror6qax 2 v 3 npr,rBoAarca rrr{aJrr,r Tg11 u Lrny6 uo l{olinepy [1],
n crol6qax 4 u 5 - IrI{aJIbI Tg11 lr Amn(' no [IoAeJInr{ sBeBAlrr,rx aruocr}rep
(cu. 

"s 
2) , n cron6qe 6 - T"tt IIo ]roAeJIrrM BlryrpelrHero crpoel{lr.rl 3BeBA.

B cron6qe 7 nprno4nrcrr cpc4Hr{e Brraqerrrrfl 7c11 uB cro.n6qou 4t6, npl,r sroM
ycpeAHeHrrr{ olpeAeJreHrra}r 7N1i npnflanaJrcrr yABoerrnr'rir:ec. B cron6qe 8
AaeTcrr ItrnaJra a,nl5o1 \JrF- cooTBeTcTByroqrrx anaqenuii 'l'g11 u3 croil6lla 7,

B nocneArreru cror6qe /laerca rrKaJIa T!11 gtra euea4 A0 - FB no orpeAe-
Jrerrr{.rrM flonuepa t31.

I-Ia {lrr. 6 rpa(rrr.recrrrr npcACTaDJrcrrril paBJrr,rqHbre urrtanr,r 7"11.

tr{a cpanuer.urfl paailr,lrrHbrx urrraJr 7e11 no ra6n. B u r[ur. 6 uorrno cAeJrarb

cJIeAyrotr{r.re Br,rB oABr:

a) 4;rn aneaA O5 -07 Td1 rto rrr{aJre Hol:inepa r,r coorBercrnenuo a6co-
JIIOTI.IbIe SIlaqeHlr.fl L*no, OIIeHL CIIJIbIIO 3aBLIlIeHbI;

Ta6llrqa 8

Cnerir-
paJlhrrbrri

ITJIACC

.t(
^trrbnl

-tI cIf

o5
o6
o7
o8
o9
BO

B1
B2
1r3

u5
I16,5
B8
B9
AO

A1
A2
A3
A5
A7
I,'0

I,'2

lr5
lfB
GO

G2
G5
G8
KO

79 500)'
63 000)

50 000
39 800
31 600
25 000
22 500
20 300
18 000
15 600

14 000
J2800
{t 800
li 000
10 300

I 700

I 100

B 700

8100.
7 600

7 000
6 470

ti 200
6 000
5 700

5 350

5 r00
1r 900

1)1

-5,6
-4,9_t+rJ

oo

- 
I ,'tD

-I ,92

-{ ,58

-t ,3I;

-1,,12
-0, 95

-0, 8

-0,65
-0, 52

-0,42
-0, 31r

-0,22
-0,1'5
-0, 09

-0,01t
-0,03
-0,05
-0,07
-0, i
-0, t
-0,{1

46 500'
44000
41 500
38 500

35 500
32 000
28 000
24300
20 800

t8 000
t5 500
t3 000
t0 700

I 700

I 300
I 000
B 600

8 {00
7 700
7 250
6 900

6 600

6 201)

5 800

5 600

5 300

m

-J, 
/O

-3,65
-J,JJ

-;J,40

-J'DL
-3, t5
-2,97
-2,63
-))
-1,7
-l,LL

-0, 78

-0 ' 
1r'i

-0, 3

-0,25_A')

-0,15
-0,12
-0, t0
-0,05
-0, 02

-0
-0,03
-0,06
-0 ,08
..-0,1

53 000'
50 000:

45 500

40 500

35 000

32 000

26 000

22 500

19 000

16 300
14200
12 500

10 800

i0 100

I 700

I 350

8 950
g 500

z 800

7 000

6 500

6 200

5 f)00

5 600

5 350

5 100

1r8 700"

46 000
42800
39 200

35 300

3t zr00

27 300

23 700

20 200
1.7 400

15 000

{2 800

10 750

I 850

I /r50

I 100

8 700

B 200

7 750

7 150

6 750

6 450

6 {00
l) 750

5 500

5 250

1)1

-3 ,80:

-3, 58

-3,47
-o,o:
-3,72D0D

-2,57
-2,L
-1 ,6

-t,13
-0, 75

-0 '1t2
-0, 3

-0,27
-0,27
-0,77
-0,12
-0, t
-0, 05

-0, 01

-0,01
-0, 03

-0,06
-0, 0g

-0,7

,x,r

9400"
s250
9050
8850
8500
8100
7250
6850
6300
6000
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6) n llurepnate oB - ll8 71.11 [o rrna.re ltoirlepa cyqecrBellflo saHllxte-

Hbr; npuqeM ara pa3HI{I{a AoCTI'IraeT I{aI{6oJILUero 3}IarIeHlIr (uopngna 6000")

AJrfl BBSBA CIISI1TpaJILHOIo I{JIaCca R0, a I{ IpaHIIt\a}I urirepnala CxgAI{T Ha

IIET;

n) q.irt BBeBA Bg u 6onee rro3AHrrx 7'911 uo r[Ita.IIe ]toiiuopa clrcreMarl'Iqe-

cr(r{ Br,r[re, ueu 7'$11 n 7!11, rrprrare]r flalr6oJrr,uero Brraqeglrrl LT : Tfrr *T"tt

AOCTgIaeT y BBSBA Bg .- A0, cocran;nffl ot(oJlo ] 1100', a sareM' noCreIIeHIIo

yrrelrbruaflcb, AJrfl rJResA F cocraB.lr.fler B cpeAlreM oHorlo *150";

ls11 l04,ew?

7A

7 d I 60 r 2 i 5 6,56 I A0 I

Sp

tDur. 6. CoflocraB.rrenfie qerllpex. urxa.rr a{rrpex,]lIIlHr,Ix reilIleparyp 3BeBA

crnom,an 

,"::-;, "", 
T,, .l..ll;:"-::. ;"*:;"',,12; 

uv,,rT,p.

r) runana 7911, [peflilo]ileHHafl flonueporvr [31 Il yuutuBaloqafl paq pa6or

[ocJreAHrrx JIeT rro olpeAeJlerrr,lro Ter AJrtI oTAeJIbHr,Ix 3Be3A, raH]He nOA-

TBeplr(Aaer rot {axr, aITo IIrItaJIa I{oliuepa [1] Aaer BHaqETeJrbHoe saBbIIrIe-

Htie Teff AJr.rI BBeBA A lr F, AoxoAtlu{ee AJIS BBeBA Bg - A0 Ro 1000';
g) uyrr,ryrutr rrrr{aJrr,r 7si1, Ilocrpoeuuoi,i AJIfl sBeBA A - F s pa6ore flon-

nepa l3l, II IUHaTLI 7,.rr no.nsocrllo coDnaAalor, rillt ,,ro ffi - 7a1 = 0,

xorrr pasHr,rqa ?Irr - T;, Baflran 6eaotnocureJlbl{o H BHaI(y, cocraBJlrrer

B cpeArreM ono;no 200o;
e) runanrr 7|11 u 7!11 oHa3brnarorcfr oarerrE, 6iluBrtl{nttt, HecMoTl]rI Ha To,

rITO OHr{ ycTaHoBJ]eH},r coBeplxe}IHo HeSaBrrcrlr{r,rMrl rreroAar{l{. JIultrr, AJIrr Ca-

Mbrx ropaqr{x BBoBA, a r,rMelrHo AJIrI BBeBA crIeHTpaJILHr,Ix It.[accoB 05 - 07
pacxolnAelrrra 1',tft, AaBaeMr,Ix ETI,IT{II AByMf rtrI{aJlaMrr, CTa}IOBrrTCtr CpaBHl{-

'reJrr,rro 6o.lr,urltu, Aocrllrafl 10-13% or cauor:i ue;[l,t.tltlIr,r 7"11.

ilna,reuu;r fl[, upuncAeurrr{e n cron6qe. 7, lt Blra.teuun Aml-1, rIpIIRe-

/lol{rrEle u cro.rr6qe B'ra5n.8, ltlr ilprrlrrrJrr{ B HarrecrBe ol{ou.uareJrlJur,rx. Mr,r

84
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rloJlaraeM, qro ycraHoBJIeHIIarr lraMrr rrrRaJra f 
"n 

n Atny6 nnrgetcg 6onee
nagexrnoft, qeM ltrHara Hofruepa, tro cJreAyrorquu coo6pa)fieHr,rrrM. IIIxana
ffi ycru"oBJrelra AByMfl EeBaBlrcuMbrrlrr4 MeroAalru, flpur\rerrflBrrrr{Mrlcrr AJrf
B C e r o paccMorpelrEolo HaMIr I4HTepBaJIa CleHTpaJrbHr,rx HJIaccoB, tr trB-
Jrflerc.E BcJreAcrBr,re groro oA H o p oA H oii, .rero HeJrr)afl cr{agarb orrrnaJlo
rtoiirepa. cnegyer rar(xre orMerrrrb, qro Bo BCex cryqaax,6yqr ro cnyuaii
I\{OAEJIII ATUOCSEPTT I,IJI],I MOAEJIII BHYTPEHHEIO CTPOEHI{fl sBCsAbI? IVIL,I CO[O.
craBJrrreM co cIIeHTpaJrr,HbrM HJraccolr r.lMeHrro a{$eHrunuyro reMleparypy.
Mr,r notaraeM Tar(Hte, qro aalrr,rlKeHHbre BHalIeHr{rI 'l'e.l..B rtrI{aJre Hofiuepa
AJrfl CtreHrpaJrr,Horo r4HrepBaJra 09 - 85 uo cpaBHeHr{ro co mxaloir 7.11
o6ycnonreubr rrper.rMyn{ecrBeHrro reM, qro u aroM r.ruTepBaJre rrrpaJra l{oiine-
pa ocHoBaHa Ha (Mero[e Ma(cIrMyMoB), r{oropbri.i no calrofi cnoer)i cyuluocru
orlpeAeJlrreT r{ o E r{ 3 a r( n o E }r y Io reMuepaTypy, oTo}r{AecrBJrfleMylo Ba-
reM c a{{enrunuofi.

flocnontxy IIoHr.I3arII{oHHarr reMrreparypa orrpeAeJrflerc.fl rro rlrneiiua:royy
crrer{Tpy, a a{rfexrlrBHa.Fr - tro Hcrrpepr,rBHoMy cIIeKTpy, Bo3]rr.rnaroqeMy,
noo6ule roBop.s, n 6o.nee rry6oxux cJro.nx aruoc{eprr BBeBAr,r, .reM Jr}rnefi.ra-
ruii, ro Mbt AoJrlKHbr ox{rrAarr,, rrro eru ABa Br{Aa reMneparyp 6yuyr cBrrsa}rbr
r.repaBeHcrBou Zio, 1Ten. ftar lrr,r yBr,rAr{M uuxre (cu. 5 5;,-rru HepaBeHcrBo
4eficrolmenbHo lrMeer Mecro. .

B uurepnarre A0 - FB IIInar a 'kff xopoltro corJracyercfl c HesaBr,lonr,ro
trocrpoeEHoii mxarofi flouuepa [3], u o6e our,r Aaror MeHbrn],re reMneparypr,r,
qeM mnaJra ltolinepa.

flpe4.iraraenra.rr r{aMrr rnnaJra ssdreHrr.rnnrrx reMrreparyp, HecoMrrenuo, 6y-
Aer yroqHflrr,cn, oco6eEHo AJr.E f0p.flqr4x 3Be3A. MO}I(rIO Omr{Aarb, qro B Ha[rr.r
IIpeACTaBJIeIIIITI O paCnpeAeJIeEI4Irr aIIepIIILI B HeIIpepbIBHbIx CIIeKTpax rOpflrrrrx
aneag 6y4yr BHeceHr,r B rreAaJrer{ou 6y4yu1eu cyqecrBeEHbre Hopper(rr,rBbr
B cauorr Aefle, 6oilbilarr AoJrrr r4aJryrregr{fl rop.flqr4x BBeBA coopeAoroseHa r}
nena6nronaeuou EaMr{ cefisac Hoporr{oBoJrHoBoM yqacrHe cIIeHTpa c
l < 3000 A. Hasatbre B caMoe rlocJleAlree BpeMrr r,rccJreAoBaurrr AaJrer(oro
ynrrpasuoneroBoro r'rSryqenufl ropflqux SBeBA rrpr,r rroMor{r,r oBerolpr{eMHr{-
I{oB, ycrauaBJrr.rBaeMr,rx Ea parrerax }r cnyrrrr,rnax (cnr., nanpuruep, [45i),
AaAyr B pyHu acrpolroMoB natnur,rfr Mero4 oIIeEHLI llaAelr{Hocrr{ rrocrpoegr1rl
Teoperl{qecl(r{x ]\{oAeJIef anea4ur,rx aruoc$ep, Ha Horopbrx ocHoBarrbr B noHeq-
HoM r{Tore Haltrrr cBeAegr,rs o6 uaJryrlareJlr,noit cuoco6Hocrr.{ lr o$tlertr1rnur,rx
TeMUepaTypax 3Be3A palrHr{x creHTpaJrb}rr,rx r{JraccoB.

S 5. O ruKaJre r{oHrraarlrrouHbrx re}rileparyp
r{ TeMneparyp aoa6ynrqenua

{. }tolusecrBeunble MeroAbr aHaJIr.rBa a6cop6quourrbrx rrJrrr DMr{ccrroHrrr,rx
uBesAEr,rX Cler{TpoB troBBoJrrrror r.ra}r o6br.rno oupeAeJJfrrr, eu{e ABa-Tpr4 BtrAa
reMrreparyp.

B qacrnocrra, uau6ouee yuorpe6urerr,uuii B r.racrorrrqee BpoMrr MeroA npr{-
Br,rx pocra Aaer rraM BoBMolr{Hocrr, safirra reMneparypy roa6y;xgerrr{.fl - IIapa-
Merp? xapaKreprrByroquii pacupe4eJrelrr{e aroMoB no noa6yx4eHHr,rM cocrofl-
Frr{tIM'- r{ rrorll{3arltroHHyrc TeMrIepaTypy, oIIpeAeJrffrorqyro oTHocnreJlr,Hyro
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qrrcJleflrloorb aTot{oB B pa3.rrr'rrrl{brx craAllflx uollll3allllll. fIocHorr,Hy [IeToA]IHa

oIIpeAeJIeIII,I'I3TI{xn,ByxBIIA0BTeI{n0paTypSaMeTIIopaSIIIqaeTc'I}I'Hpo}Ie
ToIo'xapaHTepll3ycTc'Ip'IAolIueo[peAeJIeIIHocTeI"Iu3HaII[Te[bHblxycpe[.
Heunrlr, ro aauacryro oqeHE, TpyArro r'ra c[anra coBIIaAe]II{rr uJru paBrllqrlfr rIoJIy-

rrorrHr,rx ana.renrrir ToltrteIJaryp cAe,IIarb Hartne-ln6o o6octlonaunbre BbIBoAb]

o CBoirCTBax n01rfl usJIyqellllfl lI o CTpyl{rype I'IsyrlaBllertCn anea4noft arlrO-

orlepr,t. B .racTlrocrrr, Ao cllx lrop ocTaeTCfl IIeflClIbIlI IlOIIpoc o Toll, B KaHOII CO-

oTlIo[Ie tIlIlI IIaXOAtIrcfl oIIpeAeJIeIIHbIe coDpeMeH]IbIIvIlI ]IeTOAaNII{ pasJIIIqHEIe

BrrAr,r Tenleparyp r{ naHyro ourn6ny Nrr,r BBoA}rN{ B pacqerbl nprl TICIIOJIbSOBa-

Er{r,r B rlrx Harroro-llr6o o A rr o r o Br.rAa reNlrleparypr,r' Tan HaH AJrfl I{a}H-

AOri 3Be3Ar,r TcN.rncparyprn pa3JIuqrroro poAa onpcAe.rluIoTcfI c HeI(oTop],I]IrI'

t4EOIAa BI.IaqItTCJIbUbItII,I, OUIll6HallII, rITO SaTpyAIIfICT COIIOCTaBJIeUIIe DTI4X

TeNlrlellaTyp, To ecTecTBerrrlo ll0Harrr BbixoA B CTaTlICTlIaIecItoM cotlocTaBJre-

Hr.rlr paBJII,IIIIIO{'o lt0/1a Te1inepaTyp AJIa BoBl'Io}ItIIO 6oJIbIIIeIO ITOJI11qOCTBa

BBeBA AaII1IOIO C1reItTllilJILIIO1O I("rIaCCa II CBeTIINIOCTII. OCHOBHOe yCJIOBIIe,

BIiIIOJIllelllle ItoTollofo IIpil eToII RCCLIIa )I{eJIaTeJILI{O' 3aHJIlosaeTctl B TOMt

sTo6r,r onpeAeJreHrroro poi\a TenrlepaTyprl IIaXOArlJIacb 0AHIIM U reliI Ete IIeTO-

Ta6.rrrliIa I

Cn"urpnluru,lliHracc 
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fu, lA r, 
epo7

AOM nO BOBITOI{HOCTr.r AJrfr BCeX IIpr{BJrefiaeMLrx AJrfr Tartoro co[ocTaBJIeHr{rI

3Be3A.

1\{r,r cocranrurrr rro BoBI\{o)r{Hocrr{ noJrHyro cBoAlty orrpeAeJIeHuir telmepa-
Typ lroHr'l3arlr.rrr r1 Bo36yE(AeHu.fr AJIfr 3Be3A HaceJlellrrfl rl,Itra I n cuentpanr,-
ao}l l4rrrepBaJle 05 - K0. l3o ncex cryqaflx lreroA orIpeAeJIeHI{rr Tisn il Tsa

20

056 7 6 9801 2 3 56J6 9A0r 2

sp

{Dur. 7, Sarr'rctluocrs 7", (a) r'r 7ro,, (6) or clelirpaJrbr'rolo }iJracca

Eorr,ixlre roqlirr - BDeB[6I rJrats]Ior"r nocJlcAoBareJILHocrI{; lrarblc rorJItrI - BBcgAbl

fiJraccoB cRcrr{r\rocrrr Ia - Ib, a r o6,lractl't lt8-I(0 I'I BIleBAr,I HJracca cBcrlt'
Mocrlr III; cnJro[Ilrbrc JrrrHrrll - cpeA]Il{e SaBIIcIrlIocrrI ?'ion il '-l'gr or crreHT-

parLlrol'o I{Jracca

oclroBalr r{a r.rcrroJrrrsoBaHrrr,r npr{Boii pocra. lJrtn 45 3Be3ltr Ilr{eIorcfl onpeAc-

ireHr{fl 7161, /{Jrfr 75 - oupc4erreHrrfl 7'"*. Ccr,uHr{ Ha rlcnoJrlsoBa}IHyIo trpu
eroi\{ oc}roBrryio Jrrrreparypy r\rox{rro Haliru B 146, 471.

Saur.rcnuocrr{ 7'i6n u Icx or crrer{TpaJrb}roro l{flacca rrpcAcraBirellbl rla c[r,rr, 7.

Cngrne c arrrx cpeAIII,Ix BaBrlcrlrfocrct:i BuaqeHufl Zio,, fr T "* AJIrI BBeBA

B crreHx'paJrbrror\{ urrrepBaJre 08 - I(0 Aalorcrl B croJr6llax 3 u 4 ra6l. 9.

B oroii )He ra6flluo npuBoArrca AJIrI cpaBnctllifl l[TtaJIa 7"11 (cro"n6eu 2) ,

a raliine rpI,I oTHoIueIIufl -- 7'"": f1en, 7'sx:'l's11 tr 7'ion: 7"11 (crol6qu5-7).
Srlr oruoruerrlr.a npeAcraBJlerrbr rpa(bilqecltu ua drfir. B.

14a 4e:ransnoro paccNrorpenrrfl $ur.7 n B u ra6[.9 Mo]nno c/{eJlarb cJre-

Aylorqlre BbrBoAbr.

1. 3uee4n paurrux cner{TpaJlr,Hr,rx r{JlaccoB BrIJIoTL Ao FB Ee o6uapy}I{Id-
Baror B BaBrrcnllocrr,r (7', Sp) erfrlenta cBerr,rMocrlr: AJrfl sBeBA Bcex cBerl{r,Io-

40

30
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crefi cyqecrByer eAr{Hafi rnKaJra reMneparyp [roHr43arlr{rr r{ Bo36y}r{Aerrxfl.

Jluur, B cilyqae sneag 6o.ree [oBAHrrx, uen G0, AJrfl r{Jracca cneruuocrpr III
(urrauron) TeMrreparypbr r{orlr,raarlrrlr lr noa6yrxAerrrrrr Hnxre, rreM y BBeBA rJIaB-

soii trocJreAoBareJrr,Hocrr{ coorBercrByrorqr{x cneKTpaJrr,Hbrx KJraccoB.

2. fitn BBeBA rJraBHoiir uocre4oBare.rrr,Hocrr,r B rrpeAe.[ax Bcero paccMar-
pr,rBaeMoro r,rHTepBaJra cIIeFiTpa.rIE,rrbrx riJraccoB BLrIroJIIrrIroTcfl IrepaBe]rcTtsa

Tex{T* fi f ion{Tett. Fla.nr,r.IIre arrlx HepaBerrcrB HaxoAl,Ircfl B rloJtrrotrr

coorBercrBr4lr c rerr orreBr{AHr,rr,r cfaHrou, rrro Jrr{Hr,rrr norJro]qel{r{fl, Iro Iroro-
pbrM orrpeAeJrflrorcrr riaH 71or, Tar{ r,r 7,,*, rfoplil'rpyrorcf n 6o;nee Bepxril{x r'l

/r-\.
/ ..o4

\

-.b/e-

G-------

1,0

0,9

l--o

.oR

L

F-

*- u,0

H

20000 t0000 reff,

@ur. 8. Sanuclruocrr otnomesuft paBruquoro BrlAa
reMrreparypr,r

85 80,5 88 E9 A0 A5 F0 60
Sp

r reMrreparyp or e(plpenrunnofi

B3B281BO0908

6oree xono/{HrJx cJroflx arlrocdrep, lrei\{ rrelpepbrB}roe uaryt1s11yg, xapalire-
pI,IByeN{oe a$rfeHruurori renrnepatypoir. Oruerr,rtrr, ricrarr,r, qro B lrHTepBa.rre

crrel{rpaJlrrr{Llx HJraccoB Og -- 85, r4e rnnaJra Hor:ruepa rrBJttrcrctr rlart:rnue-
nlr ruria.uorl LIoHItBaIU{oFrrrbrx reNrrreparyp, [rriaJra 7$1 trOJruocTbro CoBnaAaer
co mna,,rorii I',ton u rrN{ecr r{eoro paBeHcrBo Ti(nt.:7',5, (cp.croJr6erl 2 ra6n. 8
n cror6eq 3 ra6r. I n r,rurepnarre Og - B5).

3. Beruqlrua orrrolrellrrrr paaluquoro poAa reMrrcparyp r,ralrerlrrercn BI(oJtr,

ctrer(TpaJrr,Hofi flocreAoBareJrbrrocrrr B AoBoJrrruo Itrr{ponr{x npeAeJrax. tr4aMe-

EeIrlIe err.rx orlrortrerluii csflaauo c rraMeHer{r{eM B orlrocr{TeJlr,Ebrx rly6uHax
o6paaonaulrtl Tex xapaxTeprrrcrr{r( BBeBA, rro r{oropbrrvr onpeAeJrflJrr{cb paBJIrrq-

rrr,re Br{Abr reMtreparyp.
Mr,r 4onmur,r yqurbrBarb aro 06cro.rrreJrbcrBo trpr{ pe[eur.rr{ Bcex actpo$na.n-

qecHr.rx 3aAaq, cBtISaIIlIhrx c rrcrIoJIbBoBaIrIreM Toro rrJrl{ r{Horo BI{Aa Tet\tlepa-
Typbl. Bo nctrxolt cJlyqae, HeJrr,BtI rrprr Bcex pacrlerax rroJrb3oBarrrcf r{ar{rrM-

llr6o oAHr{M naligeunmn BHasenueM reNrtreparypbr. flo rpa(punau,
upr{BeAerrur,ru ua {ur. B, cne4yer orrpeAeJrflTr, neo6xo4r.rnry}o reMrreparypy rto
coorBercrlryrcu1lrM orlrolrelruflu, B qactgocrrr, trpr{ oflpeAeJIeHlnr x}rMuqecfiolo
cocraBa BBeBAHr,rx atnoc$ep pesyJrrrrarbr tr,roryr 6trrr,, uo-nuAr4lroMy, o6 peue-
rlerrsr BIIaqI{TcJrDIrbIMI{ otuu6xaur,r, ocln, Harrpr,rMep, ypaBlre}Ir.rrr r{oulraar{rlofl-
Horo paBrroBecr{fl 6y4yr pemarbcrr c r{crroJrr,BoBa}rr,reM TeMneparyprr noa6yx-
AeHrrfl , uaiigeuuor,i uo cfopuyne Ronr,qlraua.
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AnA,qEX,II'Ifl I]AYIT CCCP

IISB ECTI4 f Ii P bIIICH O Ii ACTPOOII 3I'I tI ECH O I'i OECI] PBATOPI,III

Tou XXX, 1963 r.

I{CCXEIOBAHITE SMI{CCI4OHI{O!f Ty}IAHI{OCTI/I NGC 6618.

BCIIbIIIII(,I CBEPXHOBEIX I[ AI4OOyBHbIE TyilIAIII{OCTU

P. n. lePru6ePc

I3 $ 1. lonaaarro, rrro trMetotll,r,reorr AarrHr,Ic rra6,rro4erurr-r cB]IAereJrbcrByrot o tennonofi
trplrpo/lc cBeqerrrr,r ryNrarrrrocrrr NGC 66iB rr rro3ilo.rlflIor oqeurrrb paccrorIlllle go eroi ty-
ilalluoc'tn v J nnc.

B $ 2 npeTllraracrclr rlllot03a o cpaulrrrcJlLuo lte4anuoti BCnhtlUI{e Cuepxlronoft II
Tuna B NGC 6618. .9ra rrrlloreBa o6.r,lcuser (pa3Jrer) BBeBA parlErrx ctreHrpairbHblx fiJraccoB

r{B lyi}rauuoorrr rr (,yqecrBoralire rr cBeqeHrre 6o;rr,uroft aJr.rlrrtrTrlqec(oii o6ono'lnu 
"yMarl-

flocru. Ilo;ryqeHLr no.[[qecrBerrrrr,re or\errfirr r'rIITCpBaJra Bperrerllf, IlpomeArlrero c r{oNreHTa

BClbIIrrnrI Cucpxnonoii, crtopocrr.r ABfl]I{errrrfi o6oro.rnrt rt ]r,IIorHocrII rIoIIrISoBarllroro Berqe-

crna n neii, Ftanrllatr I,rB arrrx Berr.lsrrrl olpeAoJlerra AByMfl HegaBrrcrllrblNrrl cuoco6alru, lt
troJryqcrrbr corJracyion{rrecrr peayJrr,rarrr. O6rrapymeuo Sltalruecnoe cxoACTBo ucr,rtu Eap-

napAa r) I{or\,rlJrexce Opr.rona c DJJJlrrnr}rqccnorYr o6oroqnoii NGC 6618, -tto AorloJrlrler rIsBC-

crrroe palree cxoAcrBo ryMaffnocrr,r NGC 1976 c uerrrparrsuofi o6,nacrsro NGC 66tB l't [os-
BoJrrrer paccMarpnnarL Becb r{oMrrJreHc n Oprronc lr NCC 6618 nar paBnuc oraArllr pa3BII-

tu,g o6r,eritou oArroro rrrrla.
B $ 3 o6cyxr4acrcrr BJrr.r,({rme Bolblruer Cr:epxrlor;r,rx na rlopfrolorrrro n llilrranrrny 4rlf-

(pyarux ryuaulocrcii. Ilo-u,rl1lrlrony, B peityJrr,rare rarrlx sorrr,urrcri o6paa5rr61sfl 11er,t-

(!eprriinrre crpynrypt;r n gtr{$;r3111,1x ryr\mrrHocrtrx, BoBrrr{riaror nporrr}rieIIHbre c.IIa6o-

ctseTrrtr{lrccrr aMrrcctrofir]rrre loJrrr, y l{oToprJx lre yAaeT0rr uailrrt noa6yrH/{aroiltrr'Ix 3l]e34, Irt

r3o3r\ro;irro, r] qcrrrl1air.r,lrbrx rracrtrx 6onlnrrrx Dr\Il,Icc[orrrlbrx no]trriirer{cots o6paeyercn tcn-
Eoe, 11orJ]on\arcr{ee rreg{BBeaArroe BcqecrBo. Taurre sculrrrJnlr Cnepxtrour,rx rroryr rroAAep-

Et11llaTr, Irrr),rperrrlrre xaorrlqccrtlle ABlt?rteurrfi BcU{ecT}a n gl.r$ftyaurtx ry}IalllocTflx.

AN ]NVESTIGAT]ON OF TI{E EMISSION NEBUI,A NGC 66T8. SUPERNO\/A
OUTBUIISTS Al\D DIITFUSE NEBlri,Atr, hy"R. D, Gershberg.- I[is shorvrt l]rat aYail-

able observal,ional data are cvidelce of lhe lherlnal uature of the emi.ssioll of the uebula

NGC 6618 ard perrr.rit l,o estiinate the disLance oI tlris nebula as 3 lipc.

A hypotlrcsis on the comparatively recent outbttrsl oI a Lype II supernoYa in NGC

6618 is propo.ecd. This hypothesis explains the <runniug-alvay) oI early typc sLars fronr

the lebula art{ the exisl,ence ard eritissiorl of thc lalge ellipLical cttvclolte o{ tho nchrtla.

Qualti1aL1vc estimates alre tnadc for Lhe timc since the supcrlcva outbur'qt, tllc lelocily
of rnotiorr oI Lhc cnvelope atid the density of ionized mail,er in the cnvelopo. Each osti-

matc is mitde lly ls.o independent urethods and the results arc in agrccrltettt," A physical

resemblerlco has been found betu,een Barnard's loop in l,he Orion complex ard tho ell.ip-

tical c1r'elopc oi NGC 6618. This complemertls [lre previous'ly ](11own tesemhlcuce bel,rveen

the ncb1la NCC'1 976 and the central regiol oI NGC 6618 and allori's to consitlcr the rvhole

cornplex in Orion a1d NGC 6618 as different slir.gcs of evolul,ion oI oJrjects of orre Lype.

The eflects of supcrnova out.bursts on the morphology and t15,t'torrlt"t of di{{usc tlebnlac

are tliscussccl. Appar:ently such outbursLs result j.n lhc lorniation of peripirericiil structrtr-
es of rlifluse lcbtrlae, the appearance of exlcucletl fainl, etrtissiou licltls (for rvhich uo e,t-
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citing stars arc detected) and possibly the iormation of dark interstellar absorbing rnatter

in the central parts of large cmissiotl cornplexes. Such supertrova oltlbursts cati maintain

the inbernal chaotic motions of maLtcr in diiiuse liebulae'

B rrocJreArree BpeMrr IIJHnoscHrri [1], Enaay 121 lr (DpanH=Hartle-

HerI:Rr,rr:r [3] , r{cxo4tr nB coBepIIreHIlo paBIuqHIJx co06parrtefluli, upu[nlt
rt BbrBoAy, qro BcrrbrrrrnnCnepxnonblx II rlrrra cBflBaHr,I c 6rrcrpor'i sBoJIloqr{eit

nalr6olee lraccrrBlrbrx BBeBA rrJrocnoii cocraBrrroqeli lalaHrr'Inlr. B 71anr,nei't-

meM IlIKJroscHlrfi [4] paccnrorpeJr BJlr{a}rrre Bclrbrmen Caepxuon},Ix II rflna

Ha (bu3usec1oo cocToflI.IIIe Me)I(sBea4uoli cpeAbl. O6rqas I{Ae.fI BrI{x pa6oT -
lpeAgraBJrerrlrfl o tsBpr,rBax OB-BBeBA - crr{MyJlrlpyer I,rccJreAoBaHI{e lvrop6oJIo-

rr.rlr Ar{$SyBHbrx TyrlraflHocTer,l, IIocnoJIblty ecTecTBeIrHo oxtr{AaTr,' qTo Bcrl],rmri}I

3BeBA, COIIpoBolr{Aalorqrrecfl BI,rAeJreflI{eM HOJIOCCaJIbIIOIO ItOJII{qecTBa a]Iepfl{lr'
' 

A6JIE1ELI fiaI(I,IDI-To o6paaon cfiaBaTr,cfl IIa cTpyltType aMuccllolrHblx TyMarI-

rrocrei,i, c noropbrlvrrr cB.rrBarro 6orstulrrlcrao raltr{x ropflqlrx 3B0BA. B qsgsll

c arlrM ooo6oro BlrrrMallr{fl BacJry}nrltsaer DrvIr{ccr{o}rl{atr ryMaHHoctl NGC

6618.

$ t. Boadyrxgarorqlrr:i qelrrp NGC 6618 r paccrotlurle
Ao aroii TylIarIHocrI{

Ha6lro4eurur [5, 6] o6uapymunaror qrrcro rerlJroBoii cler(rp cBeqeHlrtl

NGC 6618 B paArroAr,rarraaoue.,[,annrre clenrpocnorruqecxux na6nrogerurft

[7, B] cnulereJrbcrlytor o ro]r, qro orrromeurrfl r{r{Te}rcllBuocreii 3afipeq,efl-

IIbIx lI peHolI6IIHaIII{oEIILIx JII{HIII,I u rre6yIfpuolo Ho}IrI{HyyNIa B NGC 6618

MaJro orJrr{qarorcrr or coorBercrByrorq,ux orEoltreHl{fi B Tr{rll4qrrbrx raSoBblx

TyMarrgocrrrx. Coronyuuocrr, arrrx AaHHr,rx lra6JrroAerrlrii uoanorfler yrBepEt-

Aarb, qro cBeqeur{e ry}raH}rocrr{ NGC 6618 noa6yxtgaercfl yJrtrpa$I,IoJIeroB},II\l

U3;ryqeHueM 1opfiq14x BBSBA, na6 DTo ItMeeT ]ISCTO B O6LIq1lbIX 4u$$yenux
r{ nJra}rerapr{Drx ry}rau}rocrflx. Cornacno oltroune n [B], 4nr noa6yrxAelrl{.rl

NGC 6618 I{eo6xoAlIIrIo IIecI(oJILKo BBeBA rl,Ira Tpaneqnu Opllona. O4na1o 4o

cr{x ilop BoB6y}r{AarotUlle BBeBAnr atoi,i ryMaIIHScrII ne o6uapy11tellbl.

Hau6onee rIoJIrroe [ccJIeAoBarl]te BBeBAHoro noJIfl r{ tIe}r{BBeBArroto rrolJroqe-

rrrrfl B rrarlpaBJrer.rr,lr,r rra ryNraurrocrr NGC 6618 BrrnonuuJra fIpoHlut [91 (ee pa6o-

rr,rcyrqecrBelruorrepenpbrRaror 6oree rro3A[rrle pe3yJrbrarr,r [10] uo roqlrocrn
cneHrpaJIbl{oit xlaccr,rr!trfiaUur{ lI rro r{oJILIqecTBy uByqeHHBIx sBeBA). Corlacuo

[9], rnurrrflrbOB-BBea4 (npue 12"'5) rpoer(rgpyrcrcfl AocraroqHo 6rr,{3no x
rlelirpy ryMalrrocrrr, .mo6 r{x N{o}r{Ho 6ruro c.urtatr, uoa6yrx4arolr,r{Nll{ BBoBAaMTI

(cu. $nr. 1 u ra6,unqy). O4ua lrB Drr{x BBeBA, crrenrpaJrr,Ilr,rr,:i nnacc Horopoii

O5 oupe4enen B clrcrelre MI(, yAaJrerra rra paccrotlltlre 3200 nc. Tplr. I'IB ocralo-

u,rrxcrr OB-auea4 uueror crrerrrpaJrbusrri ruracc B0 u rpynuupyrcTctr Ira paccrotl-

ur,ru 1600-1900 rzc [9] . ORuaxo crer{rpaJrr,Hbre HJI0.ccLI Drrlx BBeBA B ctrcre}Ie

I\4K gonxnbr 6r,rrl rrecxoJlblto 6o,nee paurulMrr, rocxoJlblty B o6racrlr O - B0
LIMeI0TC'I cUCTeMaTI{tIeCI(I4e paCXo)fiAellufl }Ie}I{Ay CIIeI{Tpalb}Ir,rrvrlr rt.naCCn$u-

(&{flfrMr{ MK u [91 . Ilocrouy paccroflHl4e Ao yHaBaHHr,rx ropflqux 3Be3A

cJreAycr yueJrr.rqrrrE go 2500-3000 ruc. FIo 4axre ecJlr{ Bce arI,I ropflqfle sBeBAbr
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AeficrBr.rrerblro oJlrr3nlr oArla n Apyroli B IrpocrpaHoTlle lI cB.sBarrbl c ryMaH-,

Eocrbro NGC 6618, ro IrrorAa ux cyrvrMaprroe yJlbrpa+I{oJleroBoe IrBJIyqeflI{e He

Molr{er o6ecneqllrr lroulraaur{rc Tanoro r{ouluoro raaoBoro nounnexca [8].
B raroli crrryarlr{u ecrecrBe}ruo rlprrtrr{carb noa6yrnlenrle NGC 6618 ropa-

qr,rM sBesAar\{, 3ar{pbrr},rM or Eac Te}IHI,I}I BelqecrBoM. B [8] nonaeaHo' qro

rrpeArroJrorfleulre o6 aHpaHrrpoBa Hr{rr rroHr{Byrorqero I{eHTpa aroli tyuauHocrlj
He [porr,rBopeqr{T r{aBecrHbrrlr AaE}rbrM o paccTotlHllr{ rI outuqecrofi ToJIlqe

norJrorqarcqero tseqecrBa Ao eroft ryuauHocrl{. ,[,oa uonr,rx coo6pamerurt

AeJraror ary rr.rroreay erqe 6olee upasgouogo6norl .

A. Ilepeenonlp pclccrtuottuLea, 0o NGC 6678

Ha6.nro4euufl Jrr{Hlrr,{ 2l ctu s rrorJrorrleulllr na dtone NG(l 6618 [1{] aactau-

JI.Eror yBeJrr{qr{Tb rrpr,ruuMaeMoe paccrorrflrre Ao EroI"I TyMaHnocrI{ uo npalineii
Mepe Ao 2600 nc. (Auanoruuurte na6lro4etuts. lL2l Aalor Jrultrb 2L60 nc; a<t

B ATr.rX Ua6rroAerurtlx yAaJrocl,, IIo-BI'IAr{MONIy' O6Uapymurb JIullrb rleIrrI}
r.fl)fiecrr.r a6cop6rluonfloro Itorrrypa, TorAa I{ar( aMepuxaucnr{e paAlroacrpo-

nortlsr [11] cMofJrrr pa3pertrl{rb sroT noHryp }ra oTAeJrbHbre I{0}IIIoHeIrTbI rI orlpe-

AeJrrrrr, paccrorrur.re Ao caMoro AaJrer{oro a6cop6ur.ronuoro Ho1\Iroueura.) I{a6.uro-

Aenrrfl [tt] (rar v l12l) r]rreprrperr{poBaJrr{cb r{a oc}roBe }IoAeJII{ q}Icro r(pyro-

Br,rx ABr{}Henuil neiirpaJlbuoro BoAopoAa n lanaxtl,rne. Ecru }fie yqecrb 14

paAuaJrbrrbre ABrrlxeHr{fl raaoBofi cocraBJlflroqeii, ro B HarIpaBJIenur,r na NGC

6618 mrana paccroarurii yBeruquBaercr Ea 15-30,qir 113, l4l, B peBJrJrlrare
qero paccTOfII{Ee Ao aroll TyI{auIIocTI{ cJICA)i CT ctlllTaTL paBHEII\{ 3000-
3400 nc. .fIpanga, rrlrreprrperarll'Ifl paAl,IoacrpolloMlltlecftI{x Ha6rIoAeHI4ft Hi)

BnoJrEe oAHoBHairHa, rrocnoJrbfiy B6r1118lr rurarrrcltoii ar{I,Icclro}ruoii ryuau-.

Hocrrr Moryr cyrqecrBoBarb BHaqr{TeJrrrr'Ibre rrecrrlble ABLr}HeHI,Ifl rrelirpa.rrrnolo
BOAOpOAa, a (Kr{He}raTr{gecnrle)) paccTof rlrrf oIIpeAeJItIrcTC.FI IIO CIJIaffieHIIOfi

fiapTr{He ABr{E(errr{f IaBa B lanaxrune. Ho n 4auuoM cryqae aTr{ orlaceul{fi

eABa JrE Cepr,eBIIbI: JIyqeBatI cnopocTl ryMaIIHocTI{ NGC 6618 cocTaBJIfle'I'

+ T,2ntwlcen [15], a JIyrIeBafl cr(opocrt, caMoro AaJrenoro a6cop6quouuoro
r{oMtrorrer{ra -l- 26,2 Hil,lcerc [11], rar uro uerlrpanr,srrit ras npu6ln?]Iaerc.s
K TyMalruocrr{ co cxopocrbro t9 rcnlcen; Tanoe ABlrx{errrre HeJrrrafl o6trcnurr,
BoBMyuIauqr{M AeficrBr{eM aMrrccllonnoi,i tyrrtanHocrll ua o6racrr HI.

Tanuu o6paaou, iloryqeuuoe Bbrltre paccro.flHl'te Ao rylrauuoctn NGC

66tB conuaAaer c paccroflHl{eM Ao BBeBAu O5 n n 1,5-3 paBa IIpcBrIruaeT

Bce Apyrrre pauee nprrBoAl{Bmlrec.fl oqeunu arofi BeJIrrqI{Ilbr [16-20] . Ho
IIpeE{Irr{e oqeHr{r4 orrr,rpaJrrlcb r{a ctrer{TpocHorlr{qecltr{e IIapaJ]JIancbr cpaBE]r-

reJrr,Ho spgrrx BBeB[, noropbre rlpr{ElrrraJrI'{ct aa noa6y}ilAalo11lfle [{6-18, 21].

nn6o r{crroJrr,BoBaJroct, lrpeAloJIox{eHue o paBtrot{epHocTrI Me}HBBeBAHoro

rrorJrorqeur{a or Conuqa Ro NGC 6618 tl9l; o6a atu Aoryqe}rlrfl nporuBopeqar
na6nro4erursrrt [91. flpeguonox{er{ue o roM, qro paccTotrul{e Ao aroi'i ryuau-
r{ocrl,I cocraBJl.ser JII,IItrh 1000 nc [20], He corJracyerctr c pa[r{oAar{IrblMll

Itl, 121. floo,rouy Mo?nEo HaAeflrbcrr, qro 3000 nc lrruxte H uc:rltnnoii: BeJlrrqrl-

He paggToflrll{fl, qeM IIpe}H}II{e oqeEHI{, u .IrO OB-aneagr,r ta6nt'rq},I AQi'iCTBnTeJIL-

rro r.rMeror orgolrsHr,re H arofi oMr{ccr.{oEuoli ryuauuoctlr, flpu 4anrnetlurrlx
oqeH1ax 6y4enr cql,Irarb, rlro paccro.flHLIe Ao Bcelo ItoNIlJIe]{ca paBHo 3000 a nc.

rAo MEOEtT{TeJrrr A - BeJrllqlrHa, 6.ir[arafl It eArrHllqe.
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Li. << A6ttctcy 1t r tut ii e$ Senrt >>

Memsnee4noe rrol'Jrorqeurle Ao ryMarrnocrr.r cocraBJrfler A u := 3* . 3ra
BoJrl,rrrtrua rIoryqaercfl r{aH rro rs6brrHa}r qBeTa 3Be3A [9], rax rr n0 orHomeflr{Io

trrrTer{orrBflocTeli r,r3.[yqe]rr4a TyDrarrHocrrr B JrrrHrrr{ lJo lr n paAr.{oAr,rarra3oHe

[22] . Otnomerure .Irro/1ra^ orlpeAeJIeHo AJrfl yuacrl{oB ryrlalruocrr{, AoBoJrr,Ho

ilaJrer{rrx oT ,rpHoro qeHrpa Ty}raHHocTr,r; B 3Tr{x HarrpaBJreH[ax yHaaauuoe
oTHO.ItreEr4e IIpa(Tuqec](.tr IIocTofl]rllo I{, cJIeAoBaTeJIbHo, lvlo}nHo rIoJraraTb,
oIIpeAeJrfleTca odrqurr x{e}}{3Be3A}rr,$[ IIorJIoirleHr{eNr, a He TerrHbrM o6naHolr,
oBflSaHIILrM C CalIbrM UoI{TpOM TyN{aHEOCTT{.

.[Iornoulenue cr;era B Ter{Hor[ o6Jraxe, rIeHTpaJIbHarr qacrb r{oroporo -
rrJrorsarr rro6yna - n poer{Tr,rpyerctr Ha paAr.roqeuTp ryMarrnocrr.{, cocraBJrfl er
7'' - 8". 3ra eenuquua ral{}He noryrlega AByMa paBJIr'{qHrJMn cuoco6auu [8],
Ho B 06or4x cJryqaflx ol1peAeJreHo ocra6reHue urlTeHcrrBrrocrrr cBeqeHr,rfl [r{(h-
$ysuoro BerrlecrBa. Corracuo [231, upn 6onr,mux olrr4rrecrr.rx roJrrqax Dr(paHu-
pyrorqert Marepr{rr ocra6ileulre 6recna rosesuoro r'r rrporrrmeHuoro o6r,enroe
Ilpor{cxoAr{r rlo-paBrroMy: 6lecH BBeBArr [oJr]r{eu 6srrr, ocla6Jreu cr.rJrr,Hee, qeM

l.rureucrlBEocrb elrr.rccr,ronnoi,r rylraunocrr{. Vser eroro <a6arxypnoro a{{enrau
IIpr.rBoAr{T r( BbrBoAy, qTo BeJrr{sr.rHa Me}fisBeBArroro ilorJrorr{eHrrfl Ao pa[rro-
qeHTpa ryMaurrocrrr, paBuaf 17*, naxnercfr Jrr.{IrrF uuxrnefi rpaulrueii Augla
noa6yxr4arorqrlx BBeB4 I{orbpbre ecrecrBeurro cqr{Tarr r{axoAarr{rrMr.rcfl B rrar{-
6onee urotuoii, nerrrpaJrr,Eo-pl sacru ryMaurrocrrd.

Tanulr o6paaolr, 6larogapr 6orr,uroii yAaJreHr.rocrr.r (.--3 nnc) rr cr{Jrb-

HoMy Me?fiBBeBAHoMy rrorJrorqeur{ro (> 10-), uu4lrur,rii 6necn ropflqux BBeBA,

eoa6ymgarculr{x ryMaHnocrr NGC 6618, rrloxer 6r,rrr, cna6ee rx a6corroruo-
rtr 6recxa ga 23"tu 6oree. Ecru aru BBeBAT,I r4Meror Aaxte Manorrr\{aJrLuylo
oBerr.rMocrr,, rrilBecruyro cpeAl,r palrHr{x anea4 (-6i - 7*) 1241), ro r,r rorAa
r,rx BrrAr.rMafl BeJrnqr{Ha AoJr?r{Ha 6r,rrr, rumr, !6"'-17*, Ecrecrnenso, rrro cy-
q,ecrByrorqrre o6aopr,r, rroJrrrbre !,o l2!5, ue o6uapyxtr.rBaror errrx sBeBA.

$ 2. O Rcubrxxe Crepxnonoii n NGC 6618

Il.pune4eu rerrepb coo6paxreur,rfr, HaBoArrrq[e Ha rrbrcJrr,, qro n 4r.r$Sysnoii
ryMaHllocrr{ NGC 6618, r{oroparr B Hacro.flqee BpeM.rr .flBJrflerc.s o6r,r.ruoi.i errruc-
clronnoi.i ryMa Hrro crr, ro, n oa 6ymga euoii yn lr pa$ uor er oB r,rM uB JryqoHr.roM r o pfl -
qr.rx BBeBA, cpaB Hr4TeJI blro HeAaB I{o il polrcx opr.rJrtr Bcrrbrmr r{ ( lu epx nonr,rx.

1. I{q i[ur. l Aarra cxeMa co6crseunrrx ABr.r]Heur.ri,i rpcx ropfiq]rx BBoBA,

I{oTopLIe' Mo}nuo rIoJIaIaTb' npocTpaIIcTBe}IHo cBrISaIIrI c TyMaIIIIoctl,rc NGC
6618. Cee4euran o6 Drr,rx ABnlner{r,rrrx Baflrr;r ue 125]1 r{ npr{BeAer{r,r n ra6.rruqe;
AiItI Allyrr{x ropflrrr{x BBeBA Tar{r,rx AaHHr,rx paBr,rcnarL He yAaJrocb. Crperrrtra
ua rfrrrr. I yxaar,tuarot s.alr6o;nee Bepofrrrrbre rrarpaBJreHlrrl lr orrroclire,lrbHbre
BeJII4qI4Hbr co6crnennux ABI4?r{eHrrii eueag. Pncynon HaraJrrrrrBaer rra Mbrc.]rb,
IITO lIBlIEteIIlIfI STITIX Tpex sBCBA I,ICX0/{rIT lrs O4lroli TOrtH[r, I]aorrOJrO]r{eHnOii r'4e-
To RHyrpt4 Balrrpl,IxoBarrrloro rpeyroJrrrr{r,rna. flocro"nrrny rosuocrr, r11\,rerctqrrx-
cn co6crsenlrslx ABI{}I{eHr,u1 qonotruo rlrrar{a, To rra ptrcylrnc tryarr.tt.tpot\r yna-
eana o6racrb, orr{yAa r\{o}I{cr IlBrr-arLC}T na}r{Aarr Bne3[a c vrrerolr nepoatuori
oulr6nlr cr)orBercrByiou{rIx liu lr F,:. B peay.ur,rftTe, BMccl'o ]106orbIUoro rpey-
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paSJrera 3Be3A paHrrrrx cfler(rpaJrr,Hr,rx ItJIaccoB Iaa NGC 6618. Hyrrtepaqra
3Be3A coorBercrByeT raoJrrrtre

l

l

i
l

IOJILI.IIIHa O6[aCTL (I'ICXOAaD OIpaHuqltBaeTcfl l]HaaIllTeJIsIIO 6Onr'urr'lnt lrUO-

rolroJrrrtll4ltolr. I[o cyrr1eoTBo AeJIa oT sTolo ]Ie [ieHtIeTCr]' COrlacno [2], ra-

nOiI (paBJIeT) BtseBA paHllllx CIISI1TpaJILIIbIX tt.[aCCOB OBIIaqaeT' rITO B TyN'lafl-

rrocrr{ NGC 6618 npolrcxoAllrrl'l BcIrIJIIrfilI Cnepxnouux'

fIO pacCroaHIIIg oT qellrpa o6JIacTu (ltgxoAa) I{ cO6cTBeHllI,11\'I ARLI}IieHI{'lN!

SBeSAIIeTpyAIIoIIoActIlITaTLBpc}Ifl'Ill]oilIeAlueeCHaaIaJIaTaIioIoABII,]ietIr,Ifl.
IJolyueunsu:i (lggelrarr,r{ecftl,Iii) (uo repu1u1oJIoIIIlI Elaay) Bospacr 38e3A

rrplBeAelt R Ta6lur(e. To o6cro.:rreJllcTBo' rITo I{IIIIeNIaTIIqeCI{ui'il B03paCT ilo

nopflAny Be.Trlrqlrrrbr o4r,rrrar{oB - orroJlo 18 000Jrer,- l\'lo}I{flo cs[TaTL rle3aBII-

crrr\{iJru apryt{er{ro}r d)u3r.l.rec6oii o6rqnocTll arllx Iopflrlux 3ReBA. otlrerltrt,
qro nllHeN{aTuseoltuii BoBpacT He 3aI]I{cI{T OT IIpI{HflToIo paCCToaI{IL I'o TyIIaII-

IIOCTI{.

B uocnegrreM cTo[6qe Ta6rr,rqbr rIpI{BeAeII6I TaHre}IqI'Ia,IbIIr{e Itol\{llofleltTbl

IIpocTpar.rcrBeHr{r,rx cHopocrerii rpex oB-BBe3A, BbIsI'IcileHIILIe IIo co6crBeHu]',uu

I{Br.r}I{eEI{fl1\[ ATIIX 3Ire3A, OTIreceErIbIx Ira paccro'Ilrr1e 3a nnc oT conHqa'
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2420
2453
2504
25L0

2571

l)m,t 5

10,13
Lt,l4
1"0,51t

1,1,21

BO

RO

BO

o5
cB0

-16"4818
-16 4822

-16 4826

-16 4B3t

+0",003+0',014
+0,012+0,014

+0,025+0,012

flpo4onrxenue

L

2

5

-0",015+0,,010
+0,017t0,0{0

+0,012+0,009

0',015+0",013
0,021+0,011

0,027+0,011

2,2.104
1,4.704

1. ,7 .104

(220_[_190) a
(310_[160) :r

(3e0_[160) c

LLo;ryueurrr,le cnopocrrr V- - or 2003 Ao 1t00e nulcei!, - oqeub BeJrr{rrrr!
onlr n 2-3 paaa 6oJrLrrre crropocreii, uaii4eunr,rx E.naay tll y Apyrrrx
((Jrcrtllqllx) 3Be3A. Ho nepoarnafi ouru6Ita7- crotr, BeJInHa, qro r4crr,rgllr,re c11o-
pocrll ETt{x BBeBA, BoBr\Io}I{rlo, rr 6.lrtrartl{ H Ber]rrnrHau, naii4errurru Eraay [2].

2. tr4asecrno, qro qcrrrpaJrr,rrarr flpHarr qacrb ryNrarruocrrr NGC 66lB o-rua-
qeIla c BOcroHa rroJryDJrJrtlflco]r cBerflrqeroca 4u(i]$y3rloro BetllecrBa (cu, $llr.2,
Bantsri'i ue [261). Cur.mu{r.r, rroryqeHrrbre c 6orr,moi/r axcuoer,rqlreii n lyuax Ho,
rol{asbrBaror, rrro arrr,rccr,lo}rur,re ryrrar{trocrtr IC /t706,IC 4707 u S 193 flB.rrrror-
cfl npoAorrlr{e}rrreN,r 0roro rroJryoJrJrr.rnca c safiaAa ({nr.2). }tar BrrArro
na (rr'rr, 3, uparrlruecnl{ r{B rlelrrpa AocrpoeHuoro rarruM o6paaolr aJrJrrrlca
(rIerflr) rprr OB-aneaAu. C;re4onare;rruo, 4r,rr[{yauax ryN{arrrrocrrr NGC
6618 o6.naltflcr rIHor-trNIrt oco6r'rrrtocrrllnr, upllcyullmrrr rr 6o,r bruolry rrourrJrcricv
4r'r{{yauoro Belrlecrlra n Oplrone. B o6onx o6r,enrax ecrb .Epnoe errr{ccr{orruoe
tlAllo' rpIltIeN{ onrurlccHLri:r r,r paA}toclertrll, a rar{}r{e EJrer{TltorIfla,1 rrJrorrrocTr,
NGC t9''6 , ucrrrpaJrr,uoii .racrlr NGC 6618 BecbN{a 6luenn 4pyr 4pyry. tr4a

IlcIITpa rta}Ii4oii crtcrcrl])1 c tll{or{a.rrLlro 6o;rlurr.rnrr{ cHopocrriMr,r (yJte'raror)
SBeBAI{ paIIHIIX CrreItTpaJrLrrltx IiJIacCotl. Il o6onx o6r,enrax ecrr, 6o.rrr,lrrrre
o6o.no'Irtr'I lI Aall{e c}Iiarl,le orr'rx o6o.ruoqex rrpanTurrecnrr ollrlllaltoBo - 0,6.
Ouenlr;qno, o6rqnoctr, ItHolrrx xapaltreprrcrr,rlt DTIrx crrcrelr BacraBJrrrer rroAo-
SpeBarl' qro n o6oitx cryalatlx Aeiicrnyror oArruartoBbrc cr,rJrrrr 11 qro B rrplrlrrlir11e
rryrrr paaBrrrrrtr DTlrx o6r,euron oAi,rHrrroBEr.

Molttno npI,IBecrl,I eu{e oA}Io Ba}I{}roe cBr44creJrrrorBo poAoTBe}rrrocrr,r rrerJrn
Eapttap4a n oplrone u o6ono.rnlr NGC 6618. rlernrr Eapuap4a, r{an r.gRecrrro
1271, ue rrRJl.flerctr rpanuqcrt aonr,r Crpeurpclra {'. ,fl,ouycrrll{, L]ro aro }r{o clpa-

* Tp;.4uo ,qorrl'crrurr, rrro oHa lror.;ra 6r,rrr,
6r,r.ra 6r,r tro.rrrontrra, ce;rtr 6r,r IrJro.l.rrocrr, BorrlccrBa

tariosoii B rrpoix.rlorr. Tarran cr.rlyaqr.rn
R rrer;Ie litrpuap4a 6r,lra 6r,r cyqocrxcfl-
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@ur. 2. O6tracrr, ayuccuounofi ryilraurrocrrr NGC 661.8, cutrratr B nyqax Ho o paannuur,ruu

aHcrIoSIrqI'I,Ir{rr

BeAJrrrBo r.1 AJI;I o6o,;rosnr NGC 6618. Tor4a o6pasoBauue arl{x sMrIccI{oHHbIx

o6:reHtos rreJlr,Br o6tscnutr MexaHrrBMoM l2B1 vn:u ApyrlrMr{ [poqeccaMlr' cBfl-

BalrEr,rMrr C ABI{E(eI{I1eNI Beq,eCTBa B SOHax Crpeurpena. B raHou Cilyqae eCTe-

.TBSEIIO Cqr{TaTr,, rrTo aTrt nepu{epui:rur're 06pasoBa}IIIfl B03}II{KJII{ B pesyJIr,TaTe

KaHoro-To HaTacTpo{r,rqeoHoIo flBJIeHI{tI? 6r,r:rr, uomet cxoAIloIo IIJII{ Aaffie To?n-

AecIBerruoro co BcrrbrrtrHoii Cnepxuosoii II rr{rla, Koropbre rtpnBoArlT It Bo3-

rrrlngoBer{r{ro uepu{epllriHr,rx ryMagrrocreii tuna NGC 6960-92-5, Ic 443

n 4p. MrrcJrb o Bo3rlr{HrroBerrlr[ rrerJrr{ Eapuap4a B peayJrrrTaro Bcflbrrrrfir{

Cnepxrronoil BrrepBnre BhrcItaBaJI Suux [2]. Cornacuo [4], upu 6nrctpou 4nlr-

rr(errtrlr o6onoqxra CnepxUonoii B MelI(sBeBAuOii cpeqe rrporlcxoAI4T ]IeBIIaqIl-

TeJlbrrafl Arrcou[aurlrrr I(I{Eerr{qecfioii ancprru o6oro'It{lt, r{ Taltoe ABIutc}IrIe B

TISJTOII I{oXI{o pagot{aTpI,IBaTL HaIt crnr,rrsift BspEIB B al1na6aTl{'Iecriol''i CpeAe'

B raHolr cilyqns MelI{Ay BHeprIIeIi 83pblBa Z, cpe4neft IIJIorlloorblo HeBoBMy-

qeErIoI"I CpeAI; P, paS]\Iepol{ flpocrpaIlCTBa /'' OXBaaIeIIHOfO ABI{EteIII',IeM' I',l

trlrrepBaJrolr Bpcx{eHrl ,, IIpoileAflIef o c HaqaJIa ABI'lx{e.rlufl, cyrqecrByeT

BABI{CIINTOCTb

rolr, (t)

rro trcHt;ilrc irJrorrrocrrl oxBarr,rBaelroro cro o6rarta II I. I-Io rIoclioJtl,liy o6,ttatto pac,lxLrfi,I0rc'r

;;;;;p;;y"orult .,,opo.iiio, 'r'o rro e|o B1tcurflcii rpaH]Iqc rlJlorHocrb ,," 
^]9,'Ln_i.9]l'^1.f -1t:.*1:-

ute,.rcu nriy.1pr,r, Lr rrerJrrr Eaprrap4a IIe llolr{er cBerl{l'rrcfl B pe3yJrr,rare oo'raro'IHC11 lIoHu-

SaqrIrr.

/ E.\-1/zlco{-l\p/
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@ur.'3. Itourtrenc Drlrrccrourrblx ryuanrrocreii NGC 6618, IC 4706, IC 4707 I'r S 193.

HpyE(xoM orMeqeHa <o6.racrr, rrcxoAaD 6lrcrponerRqr.rx BBeBA palinux crreRTpaJrbHblx ItJraccoB; npflMo.
yroJrbHrrxoM 

- rroJro,fieHr{e [(eJ]rr cncr{Tporpa$a npu [oJryqcrrr{r{ ctrer{TporpaMMbl o6oro.lfiu NGC 6618

a xapaHreprraf cnopocTb y BosMyuleHHof o rasa BaBrrcr{T or El p I{ r cJreAyrotr{LlM

o6paaou:

V n (!)'t' ,-l. (2)

,fl,ouycruu, uto o6paaoBarlrre rlerJrr{ Eapnap4a r o6orosxu NGC 66tB - ue
roJrbno RaqecrBeHflo oAr{[aHoBbre flpoqeccbl, Iro r[ [apaMerp Elp to uop.trA]ty

BeJrrrqr4Er,r B o6oux cryrrarrx oAr4Har-(oB. Torpa r43 (1) cJreAyer:

INGC oore: ( #=)u'' r"ur,,r*.
v EapHapA

(r,

Tan xan Ar{aMerp rrerJrrr Eapuap4a paBor{ l34 nc 1271, a yrnonoft Ar.raMerp
o6onosxr NGC 6618, y4aneuuoft ua 11000 o, nc, cocraBrr.fler 3B', ro
/'Ncc_oers/ /'Bapraps : 0,25 a. ,[,anee, I'op,rop,. : 2,2 +- 4,9 unn. JIer 121.

7 tlaBrjcrlln l(ptJMcrr. oocepB., r, XXX gr

-
*. .- -'i,or'* ,-" f-"t- .:.S;i.-$*.,i *-.io-

l.EIE ffi. :., v',
c.&o :,.,,.s,...,1

_"*:..,: :l-: ; :' .: : '" ^* 
r'



Cnegosaretrno, Ir,rccoorg,- 100 0004u/, JIer. Vqurbrsa.s flLIBHyrc roq*ocrb

OlpeAeJIeHI{fl I{IIHeMaTI{qeCHOIo B03paoTa OB-anea;1, Mo}KHo cq}lTaTb' qTo

EarlAeHELIfi BoBpacr o6oloqnu l{GC 6618 ro ropfIAIty BeJIrslIHbI coBtraAaer

c Hlrr{eMarl{qecnfiM BoBpacroM 6rrctponerRqtrx sBeaA; trpll o < I corJlaclre

aTux Beilr.rrr[E 6],UIo 6u erqe ilyqruu]I. Etor peay.ubTar orIpaBAbIBaeT, B qacT-

Hocrr{, cAeJIaIIHoe BbIItre AoIIytrIeEI{e o ToM, rITo o6oJloq1a NGC 66{8, xar u

lerJrfl Eapuapga, rre fBJr.rrercrr rpaur'rqefi BoHr,r CrpeMrpeua II cJIyE{r{T AorIoJI-

HrrreJrbnblM apryMerrToivr B troJIbBy poAcTBer{HocTrl NGC 6618 u HoMtrJIeHca

u Opuone, rAe, Kar{ r{BBecrr{o [27], nr,rueuaruqecnllft Boapacr (JIerrIqI{x>

ropflrrux 3Be3[ coBIIaAaeT c BospacTo]I TIeTJII{ EapuapAa.

3. Paccuorpr{rvr Borrpoc o Suauuecnlrx ycJIoBlrflx B BJlJlTlrrlrlqecfioi,i: o6onosHe

NGC 6618. flocxotr,ny ara o6oiloqqa, HaI{ I,I IISTJI.E Bapnapga, ne noa6ym4aer-

Cfl yJIbTpa+I{oJIeToBoit paglraqneit ropr{qlrx sBeBA' ro ecTecrBeuHo IIpeAloJla-

rarb B EeI? yAapgoe noa6ym4eulle. 3ro upe4uoJlolI{eHI'Ie lloArBep}I{Aaerctl

cJreAyrou,I{Mr{ coo6paH{eHlIflMU.

Corilacso pacqeraM [29] , rrpu yAapHoM BoB6yx(AerII4rI MeTfiBBeBAEoro Be-

qecTBa OTEortreEI{e /p,np, /IuB oqeul MaJIo, ecflIl V = 700 n&Llcefi't l4

/x,+N.,IsB: 5, ecruV : l44Hil.lcen. Jleroru {962 r. B. O. Ecrauos ua 4u$-
pa11qtrosgoM cue6rpolpa$e c Sorononrartuoft rpy6xoft [30, 31], ycraEoBJIeH-

Eor\t Ha 113" pe$,rrexrope IAtr{Iil n Clluellae, roIytII,IJI ctrel(rporpaMMy o6onoqHI'I

NGC 6618. flonomenue Iq,eJIII ctreKrporpaSa orEocI'IreJIbllo ryMaEEocrl{

orMerreflo Ea +ur. 3. Paccrtlotperrrre ctreHTporpaMMbr rrplrBoArrr r( BbrBoAy, qro

cyMMapEaE r{rlTelrcr{BEocTb He6yJIflpHhIx JII{Hrrfi B o6oJrosxe B HecKonbr(o

pa3 MeEbme rrHreHcrlBrrocrr{ Jrrlrrrrr{ HBi IN,*N, = (+ :*) tnu, creAona-

TeJIr,Eo, ecJILI o6OJIoqHa NGC 6618 nos6yxtAaeTcf yAapoMr TO cl(opocTl ee [Bx-
,fiellnfl AoJIII{Ha cooraRJlrlrb - 120 H}Llcen. Cgpyroii cropogbl lla (2) cnegyer:

I E \',/,
i7 \7/*u" oors / "E"r,rrp* \'/,r,Y NGC oors : 74n - \r**. ,* /l Y BapHapr'

\ P /s'P"'Pu

(4)

Tax xax yu.r,,ur, : lO nailcen 1271, ro pacmtrpeHue o6onosxu NGC 6618

AO.[]r{EO rrpor{oxoAgTr, co c1topocrr,rc B0 a-'/' nrulcerc. Taxuu o6pa3oM, ABe Ire-

BaBrrcrrMbte oIIeEHIT cropocrll pacmr{pesl{.8 o6oilorrxr NGC 6618 Aalor Aocra-
Torrrro 6nr,raxue Beruqugl,r. Sauetr.ru, qro, HaH u B trpeAblAyq,eM cilysae' flptr
o < I corJraclre AByx EeaaBr{crrMr,Ix oqe}ron yilyq[aerc.fi.

tr{cuonraoaarrgafl BbIItre MoAeJIb aAua6aT[rlecxoro pacflrrpeunfl trprlMellu-

Ma r( O6'6eHTaM, y ItoTOpbIx AIIcCI{ilaqI{f Itugergqecfiofi aHep1nu ABllptyqefi-
Cs o6oilocnll trpege6pe1tllMo MaJIa. Hetpy4uo y6e4nrr,ca, qro B o6oloq6e

NGC 6618 sro yCJIoBtre BbItroJIH.flercf . ,(eftcrnurelbEo, uoBepxHocrHa.a

flpnocrb o6ono.rRu NGC 6618 B ryqax Ho cocraBJrfler B cpeAHeM

2 . LO-a op?lcnlz ' cen' cnxepaA BZI' qro coorBercrByer o6qeuy norolty
FHr= 3 '1036 a,zepelcen, Ecnu yuecrb, qro I'rcrr{}rna.E rloBepxuocruafl .EpKocrr'

ocra6ileEa Merr{BBeBAHbTM trorJroq,eul{eM Ha Ao: 3"'r r{ npllHflrr' Bo BHIIMa-

Hue u3ilyqeHlle B ApyrEx JItrHII.Ex, a TaI{Xte O peXOu6r.rUaqLIOHHEIx }'I CBO6OA}IO-

CBO6oAHOM It9HTIII{yyIIax, ro o6u1ufi (paAl{aql{ounnrri crort> cograBI{r
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Frro - l0B8 clzopelcer. <Cronl rra Brrar{ocrr, B MrrHr,rMaJrbHbrx ryp6yneurur,rx
Bl{xpflx eq,e MeHr,me: trpfi e : L epele.cen fi M.;= 3.103 MO Fryp6 -
- 6 '1036 apelcen. Taxze noreprr troaBoJrrror paccrrarprrBarb ABr.r)fie1sre o6o-
rosnu NGC 6618 xax agua6arrqecxoe B rerreHrre (1061 ;1052) : lO38cL2 -.: (3'106 +- 3.10)o,-2 rer, r. e. B reqenue BpelreHrr, orrpeAeJreHrro trpeBbr-
Inaroqero coBpeMeHrrr,rfi noapacr aroro o6reHra. 'l'o o6crogretrr,crBo, qro
paAr{aq}roHHbre norepr{ B rrerJre Bapuap4a cyqecrBeHHo MeHrrrrrc, qeM n o6o-
rorrr{e NGC 6618, rroaBoJr.Eer rrprrMeHfrrr, a4r.ra6arr,ruecxyro MoAeJrr r,r n 6onee
crapoii nerne Eapnap4a.

Oqenlrivr rlJroruocrr, cBerrrqeroc.rr BerqecrBa n o6oro.rrte NGC 6618. B t32]
rrpr{BeAerrrrr a6conr)rnrre noBepxHocrrrLre rpr{ocrr.r NGC 6618 n o6.nacrn Hp.
Ouucalrlras Bbrme crrexrporpaMNra rror{agbrBaer, rrro rro npaiiueii uepe 3/,
arofi flpnocrr.r o6.flBaHo rrraJr)rqgHura B Jrr{Hr.rI{ H0. Tor4a I n,
= 4'70-6 epelcn2cen'cmepa}. flpu cxopocru o6onoqxlr .-120 nttlcen raxarr
f pltocrb coorBercrByer, cor,lacllo [29], SJIeI{TpoHHoii utoruocrr{ oBerflrq,eroc.s
BerqecrBa n, :2000 c,M.-'g *, C yuerou BJrr{fHr{.a ua 1sU yAapHoro noa6yxge-
Hrrrr rrerBeproro ypoBr{n u gur[{yalrr.r l,"-rtnauroB oqeERy ne crrel,yer yMeHb-
mr.rrb BqerBepo [29l, go 500 cru-g. fiaree, sa Spourou y4apuofi BoJrrrbr, ABr.r-
xyrqeiica co cropocrr,ro cBnrme 700 nulcerc, npor{cxoAr{r trpanTurrec6lr troJr-
rra.E rroHr{3ar{urr BoAopo4a. floaro}Iy roJru{tl}ra cBerfltq,erocf cJrofl otrpeAe-
Jlflercfr cnopocrr,ro ABtr?r{e1rEfl (tponra BoJrrlbr orEocurerr,Ho c}r(aroro raBa
('lrv1 a BpeMer{eM pexou6ranaqr.rn -+--. Cor.nacno [2g], Ba {ponrouneu \t c)
cu.nnnoii y4apHorl tsoJrHbt eJrer(rpoHlrarr reMueparypa Melr{3BeeAuor,l cpeAEr

AOBOJTbHO.6HCTpO UaAaer u s o6ilacrr{, rAe r{oHrl3aqrr,E eu{e BbrcoHa, cocraB-
Jrfler B cpeAHeM 20 000-40 000'K. flocxonsny C (7") AoBorrbHo cra6o
saBr{cr{T or 7", To Mo}nHo upeue6peut oroft aanucrlMocrbro tr troJrog{r.rrr,

m

C (T") :2 Co (30 000" K) : 0,g.10-ts Bo BceM cBerrrrrreMc.fl clroe. Torga
i:Z

ToJrqr{Ha cBerflq,eroca t!poura AoJr)r(Ha cocraBr4Tr)

, 1,, 1 16

': a',arg;:4n'' (5)

c gpyrofi cropoubr, uar.r6olee rorrxr{e AeraJrrr }ra BocroqrroM Hparo o6o.uouxu,
rtoropbre MolnHo IlprrEs.Tb 3a yqacrKu cBerflulefocfl r[ponra, BrrAr.rMr,re

c6oxy, rrMeror roJrq[Hy or(oJro 0',2, r. e. d q< 0,2 a nc. Cpanuranaa ary Be-
Jluqurry c (5), uonyvaeM ne ) B0 o-t c.lz-3. Tanlrlr o6paaou, ABe rregaBrrcr{Mhre
0IIeHRI{ aneHrpolrHoft unoruoctr,r s o6ouosneNGC66lBroxe4aror 6nlraxlle uo
rropflAry BerusuHr,r peByJrr,Tarbr. iJauernu, qro npu rrJrorlrocrrl n - 102 ctL-g
o6rqaa Macca r{oHr.IBoBarrEoro BerrtrecrBa o6oJrosnu AoJr}r{Ea cocraBr,rrr, HecnoJrb-
r{o coT coJIEeqEHx Macc.

4. Hax uaBecrno, pac[rrpflIoqr,recg o6o,rovHlr, nrr6poltrerrHbre npr{ Bcrrbrrn-
Hax cBepxEosbrl II rlrla, .flBJlf,Iorc.tr trcroqrr{HaMrr EerelJroBoro paAr{orraJry-
qeuu.[ [1]. flocnolbr(y trplrBeAerrubre nr,rme coo6paxrerrr4fl flenaror BecbMa rrpaB-

* flpra arofi oqe[He yqreno ocra6renue rroBepx]rocrHoii nprtoo.r.u ]rojr+(BtseaArrr,r]r ror-
Jloqefir.rer[ cBeTa Ira Au : f,m,
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AorroAo6Eofi rrltrore3y o BosHr{nEoBer{rrr{ o6onosnu I\GC 6618 B pesyJlbrare

raxofi BCITLT[rnn, Reo6xo4lruo oqeg]lTb orxug,aelry,tft IIOTOI( paAUOUSJIyqeEUfl

or aroit o6orosfiu.
Bygenr cqllrarb, tlro BcrlbrltrHa Cnepxnonoii s NGC 6618 6rua aHaJIorr{qHa

BctrLrluxe a CasA. Cortacno [33], c yBeilrqeglleM pagMepao6ono'{xlr ctrel(r-

paJILHaE ITJTOTHOCTb HeTeITJIOBOTO paAr{orrsJIyqeHuf F, raxoro ucTorrEuKa

loJr?fiEa [aAaTb Kan r-zY, IAe Y - trOI(aBaTeUr 4u{{epeHqI{aJILHoIo sIIepIe-

Tr.rqecnolo c[e6Tpa peJIflTEBtrCTOKEx sJIeItTpOEOB B trCTOqElrHe. B Cas A

\ : 2,6, Itor4a pagMep Cas A Aocrulller coBpeMelluoro paaMepa o6onowtu

NGC 6618 (annuucougctrorryocflMn LTas 1'0 a nc), ro E, yra4er trprrMepHo

Ea rrerr,rpe [opflAxa r{ coCTaBIlT B AeqLIMeTpoBoM Atratra3oE0- 3 '10-27 snxltrLz '?t4'

ECnra nasrs MI{Etr}IaJIrrEOe T, UBBeCTEoe y OCTaTKOB CBepXEOBLIX II tuUa -
y$c 4a3 tt 2CL.725) - 2, - ro F, yragor Ea rpl{ tropflAl{a II cocraBl{r

- 3.1g-ro srllilz .ery, floron renJroBoro paAr{olr3JlyqeHlrfl, trpr{xo4nu{nft r ua-

croau{ee BpeMf oT NGC 66tB' cocTaBJlser B ToM )I(e AIIaIIaSoI{e

- 5 .1,0-24 omlnz .eq l5l. Ecrectseulro, sro Ea {oue raroro Morquoro rerlJro-

Boro u3ilyqegl{fl rre o6napyxtnnaercfl B 100-1000 paa 6oJlee cna6as lrererl-

JIoBafl noMIIoEelITa. Ha lterpoablx BoJIIIax EeTetrJIoBoe pa4uouBlyserl{e AoJI}It-

Uo 6btTb BaMeTHee, Eo IIa DTI,IX qaoToTax MOIHeT CHaALIBaTbCE yll(e trOIJIoIqeEIIe

B r{oHr.{3otsa}rHol\I BOAopoge [34].

$ 3. Bcnr,lurxu cBepxnoBblx u gutp{ryauue ryMauHocrlr

Il[ra1, [peAJIaIaeItafl fl{uOTeBa o CpaBI{ItTeJIrrtrO I{eAaBEefi BCtrLIilHe CBepx-

soBoli II ruua n 4lr{{ysnoft tyuauuoctu NGC 66tB ecrecrBeIIHLIM o6paaolt

o6rscnner cau Saxr cyil.egrBoBaUun 6rrcrpoJleTsq,11x sBeBA pagEux ctre1r-

paJIbELIx ltJraccoB r{ CyqecTBoBau1le u cBerIe]I]Ie SJIJII{IITIlqecxofi o6onosxu

Bonpyr ryMaflIrocrr{. Ipy6rre HortrqecrBeuubre oIIeHI{n troBBoJLEIor orrpeAeJrrlrb

uETepBaJI BpeMeIII{, rpOue4mlrir C MoMeIITa BCtrbIItrI(I{ CBepxHOBOii' CKOpOCTr

gnuxrenua o6onosE[ r,r rrJrorEocrr, r{oEr{SoBaEEOfO Beq,ecrBa B Hefi. ItamAar

r{B aTr{x BeJIutII{E olpeAeJleEa AByMfl EeBaBIIcIlMbIMz cuoco6autr' qacTuquo

C UCrroJIbBoBaI{I[eM ETOft II{II6TeB6I, a qaCTIIsHo ll 6ea nee, 11 trOJlyqegbI AOCTa-

roqHo xopolllo corJtacyroqrrecfi pesyJrbTaTbr. flpn atou o6uapymeuo suBI(-
qecnoe CxoACTBo IIerJIu Eapnapga B KoMtrJIeHce Op[oua C sJl:rutrTllqecxofi o6o-

Jroqxoii NGC 6618, qro AotroJlllfer I{sBeorEoe pauee cxoAcrBo ryMaEEocrl{ NGC

1976 c qeIIrpaJILHofi o6racrr.ro NGC 6618 I{ IIoBBoJIfler paccMarptrBarl Becb

r(oMrJIeHc B Oprlone r{ l{GC 66tB xax paBEbIe cra[Itr{ paaBr{rlrfl o6t'exros

oAHoIo tuua. ,[,nx yroqgeuufi trpeAJlaraeMoft MoAeilfl NGC 66tB ]fieJIaTeJIbEo

rrpoBecrr{ r,rBysenue arofi o6.[acr!r B JrI,IHrrI[ 2L cn c ]IaKcI{MaJrr,Er'rM yrJroBbrM

paBpeilegr{eM, rrro6br rrocrpourb r(aprlrr{y pactrpeAeJreEI{f rIJrorEocrtr r{ ABIrx(e-

uuii, xaH s 1271 ; ra 6oree AJII4EHr,rx BoJIIIax' IIo ro)fie c yBHoft Ar{arpaMMofi

EarrpaBJIel{EocTfi CJIe4yeT trotttlTaTlc.a o6Hapy[{I{Tb HeTetrJIoBoe uBltyrleufle

or arlJlutlrl{secfioft o6oilosHr NGC 6618; trplI troMoqll eraJloua (Da6plr-flepo

)fieJraTeJrbllo oIIpeAeJII{Tb CItopocTlr ABr{?fiel{r{fl B paBJIrrqELIx Toqr(ax o6onosHr4

u rtpr{ IIoMoqu t!oroXOur:anTgoft TexHEKII IIpoBecTI'{ 6Olree AeTaJIbgoe uByqeHne

crreRTpa o6onos11u. Bce orlr rrccJTeAoBaur{fl IIeJIecoo6paaao Becrrr trapaJIJreJrr,}Io

c a[aJroIuqHbIM rlsyqerrl{e]lI rleTJrrr Bapuapga.
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B cootsetcrBufi c floryqeu]rbrvr BbrBoAoM o roM, qro B AByx nar,r6oreer,reyueu,
Hr,rx noMtrJrencax glr${yauoro BerqecrBa cpaBuureJrLrro rreAaBHo rrporrcxoArrJrrr

Bcrr];rmHrr cBepxHoBlix, cJreAyeT olltr'rAaTr,, qToTaH[e .frBJreHr,rr{ AoBoJIbHoqacTo
[porrcxoAflT n 4lrrf$yerrbrx ryMarruocr.rrx. B raxo,r,r cryqae B AorroJrrreur,re fi
a$rferrau, paccMorpeurrr,rM B [4] , ncurrmxrr cBepxHoBr,rx AoJrErrrtr cnaBr,r-

BaTbCfr na uop$ororrlr{ r{ Ar{HaMr{ne oTAeJrr,Hbrx 4n{{yanux rynrannocrerll,
Bo-nepnnrx, raxr.re Bcrlbrrtrnrr Iroryr rrpr.rBoAr,rrb rt o6pa3oBaHnrc nepu{cpuli-

rlDrx crpynryp. 3ra rrAerr rre nona, t0 Jrer rraaall ee Bbrcraaa;rn lllaiin fi lase
[35]. Ho rerlepb rvlo]nuo cHaBarb, nafi orJrr{qr4rr ueplr{eplriinr,re crpynrypbr,
BoBlrr{Hmr{e B peByJrrrTare BBpnrBa cnepxnoroii, or cxoArrau o6paaonaulrit,
Boaur{namrqrrx B Apyrrrx yc,rloBr{flx [28]: s [epBoM clryqae Aorr]nur,r cyqecr-
BoBarr, 6srcrponernque OB-auea4r,r rlr rrererrJroBoe paAuouaryneur,re, coorBer-
crByroqee paaMepy o6o.nouHlr, a ctre(TpaJrr,Hbre xaparTepr,rcrr,rxrr o6ono.rnn

AOJIIITHLI COOTBeTCTBOBaTL CHODOCTT,I O6OIOqHI{, [pr{qe}I CHOpOCTT,, B CBOIO Oqe-

peAr,, Taxlne oilpeAeJrrrercrr pasMepoM o6oloqnr4.
Bo-ntopr,rx, rrpr'r Bcrlbrmr{e cBepxHonoi,inr,rgennercfl rrprorepno 3 .L}aB spe

aueprr.rrr B Br{Ae lraryqeuufl [t]. flonorxrrM, qro or(oJro 10% ororo llBryneurta
cocpeAoroqeuo B nar,iMauoscr(oM r(olrrrruyyue, (Ecnu 6r,r cnepxrroBarr r{BJry-
qaJra rlo fhanxy, To BTo [Bryr1su11s coorBercrnosaro 6br reMleparype
22 000' K.) Tor4a Bcrrblrtrna cnepxnonoii, rroMrrtr{o rrrApoArruaMr,rqecr{oro
BoBMyrqeflr.rrr [4e]r{BBeaAnoii cpe4rr, AoJr}Hrra oArrorpar}ro r{orrrraoBarb or(oJro

75 n'Io MelnaBeBArroro BoAopoAa. B peayJrbrare [oryqr.rrcfl o6rano ]rorrrrao-
Barruoro BoAopoAa Ar,rax{erpoM 70 it;'t, nc v. c uepofi a}rr,rccr{rr ME :10n}/,,
noropoe flocJre yraca]rr{rr cnepxnonoi,i 5y4er cnerurr,cs 6ea Bcrrnr,rx BrrAr,rMbrx

rrpuuufl B Teqeur,re 2 ,105 n"r let. Ec;rr,r raxarr Bcrrl,rrtrHa caepxnoooii rro]rr,r3yer

Me?r{BBeaArrmfi rae rrJrorr{ocrbro s, 2-5 car-3 (ncnr,ruu(a [por{Borrrla n o6nacru
c uanolt rrJrorrrocrbro, rn6o 6oree rrnornrre n 6nr,raHr.re r{ BBeBI{e o6lac:rr,r 6surr
r{orlr{BoBaHbr (poArrreJlr,cnoi,r> snee4oi,i go ncur,rrunn), to o5paeyercr rrporfl]Kerr-
noe lr cra6ocBerflrrleecfl eiur'rccrrorruoe rroJre, y noroporo He yAaercrr Hai,irfl sos-
6yxt4arorqux BBeBA. B naranore [36] ecrr o6t,enrsr, r(oropr,rc, rro-BrrAr,rr{or\,ry,

Molr{Ho orlrecrr,r rrN{errrlo K TaHoMy rrrrry ax{r,rccr{o}rHbrx o6paaoaanlrr,l. flocnorr-
Ky B oMLIoJIe r{oHI,Isalll{onuoiir cuoco6noctr,r cBepxIroBr,re I u II rnnos rrpaxTr{-
qecRr{ oAI{I{aKoBbr [11, uo co cRepxrrostrMI,I II rr{rra ctsrr3aHbr raH?ne Brraarr{TeJrb-

Hr,re rrrApoArrrraufiqecr{r,re Bo3Myrqe}rr,rfl Mer{BBeapnoi,i cpe4nr, fioropbre rroryr
Macr(rrpoBarb qr{cro ryqrdcroe neanuo4ellctnue, To u6.uualI cBepxHoBbrx
I tuna rar(Ire cna6rre Elrl{cclrorrrrbre froJrfl Ao;rr}nur,r BoBrrrlrtarb catr{e, telr 6oree
qTo Bctrr,rrtrItr{ cBepxIloBnrx I llrua o6r,r-Ino IIporrcxoflfrT Brle IrJroTrlbrx o6lacrefi
TAJIAITTUIIECIII{X PYKABOB.

3tr,r gna o6crotrreilr,crBa BacraBJrrrIor Hpurr.rarecfirr rIo4xoAr,rrb H peayJrr,-
TaraM [37], rne rlJrorrrocrr{ rr Maccbr 5onsmoro qr.{cJra aMrrccr{oflrrbrx o6bcnroB
uoJryseflbr B rrpeAfioJro]r{eur.ru, sro cBerreur{e Bcex errax o6senron ooa6yffi-

Aaercfl ylr,rpaSnoneroBbnlr u3ryqeHueM ropriqux BBeBA. rlacrr, arr{x Etvrtrccrro}r-

nr,rx o6paaonanr.rfi Mo)fier cBerr{rr,cfl uo4 4ellcrnrret\r yAapfloro noa6yrxgerrur,
a qacrr, - B peayJrr,Tare (peJrlrnrosoiiD r,rour.{Barlr{rr.

B-tpeturx, rrocJle yracallrrrl Cnepxuonoii B o6Jracrr.r H II lrorrlreaqtrorruoe
paBrroBecr{e rlapyluaerctr, Tart HaH peBHo ylreubrtraercrr rroror L"-KBaI{ToB.
Eraro4apn o6orarqenuro cpeAbr rflr{eJrbrMr{ eJreMeHTaMr{ rr cpaBlrrlTeJrr,Ho Hr{B-
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KOfi UOH1aBaII1II4 BeIqecTBa B TaItOii: O6laCrn MO]I(eT I{pOLICXOALITT, 6nCtpoe O6pa-

BoBarrrre TeMlroro, rlolJloqarcUtrero Me)I(SBe3AHoIo BeIqecTBa. Boeuoxtno, uto

oToT npoqecc o6bacnfler' 6olr.moe HoJIIIqecTBo TeMHoIo BeqecrBa B IIeHTpaJlb-

r{brx qacrnx NGC 1976, NGC 6618, NGC 7822, Me}I{Ay NGC 7000 r IC 5070

r{ B Apyrrx Ar++y3nr,rx ryMauHocr.trx. tr4nrepecuo 6buro 6u so scex arrrx o6bert-

Iax [or{cHaTI, 6bIcTpoleTt{tql{e BBeBArI paHHIIx crrexTpaJIbI{},Ix HJIaCcOB.

B-uerneptux, BcrIbrIrIItr4 cBepxrroBr,rx 1vloryr BbrBLIBarL xaorl4qecHue BHyr-

perrgrro ABr{ffieIII{tI BerqecrBa B Aucldlysublx ryMallsoctnx [2]. Paurue upe4-

trOJIaIaJIOCb, qTO oTBeTCTBeIIIIbIM 3a ATI{ ABI'I[teEIIfl flBJI.EeTCfl L"-I13JI]{OIIEO

ropaqux BBeBA, Oqnano L"-pa4uaqnfl Molfier B];IBblBarb BaMerlrbre ABttx(eEtr.E

BeqecTBa JIr{rrIb }Ia IpaHLIqe H II - H I, tan I{aK BoIlbI H iI upoapaqgll A;rE

troErrsyroq,elo LlSJIyqeEIIfl lI eAIJa .III,I aTII ABI{}fieI1I,1fl }IOIyT IIMeT6 CBepXsByI(o-

Br,re cHopocrl{ [28]. C 4pyroir cropoIIbI,BcIIbIItrRaCnepxuooofi Mo]I{er aip{ex-

TUBrro BoB6yE{AaTE, xaOTLIseCH[e ABu]fieHI{fI LI B IleHTpaJIbHLIx o6lacTax 3oH

H II, u cgopocrl{ TaHI{x ABLIxeflI,lii Molyr 6ntr, coepxBByItoBLIMII. Tluelrso

Ta6or,i xapagrep BHyrpeHIIIrx ABr{x{enlrii o6napyxunalor HadJlro4enua [381.

B BaltJIIoqeEL{e OTnterIIM C,IIeIyrcqee I{}ITepeoHoe o6cTorlre116cTBo. Co-

rJracgo [2] u na;roE(eHIrI;INr Btlrle pel:yJrr,Tilrallr, nprl Bclr,rrnxe CBepxHoBofi

n Oplrorre oAHoRper,ICIIIIo (BLIJIeTeJM) [o HpaliHeI"I r{epe ABe 6r,rCrpr,re IOpflqUe

BBeBAr,r, a rpl{ BcIIbIItrFie Cnepxuonoir s NGC 6618 - ro HpaiiHeIl xlepe rpII
OB-ancagr,r. Bpn4 ru aro cnyqnl,lubli,i {anr. CHopee ero o6crorlreJIECrBo

frBJIfleTCfl rrelocpeAcTBeHHbrr{ rroATBep}fiAeHr{eM cBtrBrI acr},ImeH CBepx}IoBoii

II rula C ttp&TIrI{1\I[ sBeBAarII{, Ir, c Apyloii cTopoHLr' oHo sacraBJIfleT 06o6lqurr,

cxelry pactraAa 4nofiuoft cI{creMBI [2] na clysaii Itpar]Ioii cI{creMLI.

Bupaxraro I.JIy6oHyIo 6"rraro4apnocrl B. {D. IlcUuony 3a 11oflyqeHue cre6-

rporpaM1rbr o6oro.rnn NGC 6618; H. M. Aprrcxunoii, IO. H. flapuftcxouy,
14. U.Iponnn, c. B. fllrHerrbHepy, 14. c. IIIHT0BCT(OMy rr If. B. I{ernooy

Ba [oJIeBHbIe coBerbl I{ cTI{MyJII{pyrc[+Ie AIICHyccfilI; A. E. BanHonOmy u

E. I4. tr{ocrrto Ba I{BroroBJrerII{e lrJlJrrocrpal{r{it.
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AltAlEMI4f HAYIT CCCP

I,I 38 ECTI,I fl It P t'I MCH O 11 ACTPO O I4 3 I,I rI E CIt O I"'I O E CE P B ATO P lI m

Tonr XXX, 1963 r,

o MEXAHI,ISME BOSEvlrUEIIU.fl CBErrtrHmf BOJIOI(OII
B HPAEOBITAHOf,I TyMAHHOCTtrT

B. fl. flPottttn

floraaano, .rro roa6yrH4eg[e cBeqerrur{ BoJronorr r Itpa6onnguofi Tyilalruocrrl rre rlo}I{er

6r,rrr, o6yc:nolJreuo rrr.r r,r3ryqeutterr qeurpaurrrorli BBeBArI, Irlr cIIHxporpoIIIIblM rl3fi]rqeufieM

TyMarrgocrrr. Ygapnoe noa6yrngenue 6rrcrprrltlr qacrrrqallrr, rp[]raAJre]r{aq,Intr altop(lnofi
Nracce, c)rqecrBeuHo roJrbxo B ToM cJr]trae, rtorAa Hr{x{Hl,rii rpepen aHeprerlrrrecfioro cfiei(Tpa

pcJrrrrrrBtrcrcr{trx gner(Tporroa E1* 10-5-:-10-G epe. Boz6yxge}Ir.Ie 3a cqer RnlIerrrrecrrofi
aueprr{rr pacmfipeErrfi Tyr{aHuocrrr (naaunro,4ericrEr're c r{e}r{BBeagnotli cpeAolt) I\{orfier rrr-
paTrr SaMeTHyro poJrr, ToJrblto AJrrr BoJroKorr, HaxoArrxlr'rxcE rla rparlrlqe T),rlra[]rocTrl rI l{eE(-

eneaguofr cpeAr,I.

TI-IE EXCITATION MtrCIIANISM OIT TII-ANIENiIARY EI{ISSION IN TI-IE CRAB

NEB1;LA, by V, L Pronilt.- IL is shos.n that the excitation of emission of filarnent,s

in the Crab nebula carr not be dnc to ernission of the central star or to s1r11sh161.an raclia-

tion of the nebula. Collisional excit.atiorr. by fast particles oI tlre arnorphons lrlass is csscn-

tial only in the case when the lorvcr lirnit, oI l,lre energy spectrum of relativistic eleclrols
Il1= l0-5-10-o ergs. Excittrt.ion duc to tho l<irLetic energy of expansion oI the trcbula
(iltcraction rvith the interstellar: nrcdiun) can play an appreciable role only for thc llila-
mentsrl,hich are at the ltortrrdary l:eLtvccr l,he ru:bu1a and the interstellarmeditlm.

I(ax lranecuro, crexTp BoJronoH Ftpa6ouu,rluol"r ryrrallilocru cocrorlr IrB

JItrr{IIft UBJIyseHLIfl BoAopOAa fi. teilfrrI1 sanpeU{eI{I{LIx JII'IHI,Iii o[H&)+ii{LI 1I

ABalr{AbI UoH}IBoBaIIHoIO ItI{cJIopoAa, cepbl, asoTa II T. rr. STOT SaItr 6eccnOpuO

roBopI{T o rrIIcTo IaBOBoil DpIIpoAe BoJIoI{oH, oAHaI(o BoIIpoC o llexaHIIsNIe

BoB6ylRAeHuE cBeseHnfl DToro raaa Ao cIIx nop ocraercrr Ileflclrr,rlr. flepnoua-
qaJrbHo rrpeAuoJraraJrL{, rrTo BoJIoItHa }tpa6ouu,qnoIl TyiuaIIIIocrII Bo36y}I{-

Aarorcrr rlegrpaJrrrlroii anea4oii, noropafl lra6JrloAaercfl I{a lIecre Bcrllrxrl)rBIxefi

Cnepxnonoii 11 ,21. I(or4a BLIflcHtrJIaCr' ilpllpoAa IIerpepbIBHoIo lIsrIyserrll.s

Tynrarruocrlr [3], crann npc/{noJrararL, qro BoJrortrla Doa6yrr{Aalorc.tr r'I cBertlr-

cfl Ba cqer yirbrpa$uoreroBoii.racrlt (f < 912 A) curxporporlllolo u,3ryrle-

Hr{fl arrop{Hoii rlaccbl [4]. TaHlluo6pasor{, I,{ B rorl }I B ApyIorI clIyqae [peA-

IroJ]araeTctr, qTo BoJIOItHa BO36y)fiAaIOTctI rIoJIenI L"-tta"rly'1g11lla. Meitr4lz 191'1

xapanreprrofi oco6errHocrr,ro crrer(rpa BoJror(oH Itpa6onu4Hoir rlrIa.ulIocrl{

.fIBJr.Eercrr oqer.Ib 6onr,mag orlrocl{TeJIr,Haf I{I{Te}IctrBrrocrb SarlperrtreHHbrx

rrr.rur,rft (unreucunuocrr rrrlHr.rft ?'" 3727 tO IIl, ?u 4075 [s IIl, x]" 6548-84

lN III v X?,,7611 - 28 [S II], BLIpa]I{eIIHIre B e/{IdHI{IIax UIITeIICIIBIIoOTII
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JruEua H0, na noprrAoH 6onrme, qeM B o6r,rqnr,rx ra3oBr,rx tyuauuoornx).
B erou oruorrreuulr ctrefiTp BoJroxolr ltpa6onu4nofi ryuanrlocrr{ rrarroMunaer
cneHTp I{SBeCTHr,IX BO,TIOI(HIICTr,rX Tyr\{aHHOCteft - rOnre ocTaTHOB cnepX-
nosofr - NGC 6990-92, noa6y;r4enre Horopr,rx, corJracuo [5], rrrcro
yAapHoe.

Br,rconan eJreHTporrua.fl Ter{treparypa (ua qro ynaaErBaror 6onr,mr{e rrHTeH-
cIrBHocrI{ BarrperqeHHrrx .nznzfi) I{ cpaBr{I{TeJlbrro Hr.{BHafl cTerreHb IIoHtrBa-
ru{I( BerqecrBa B BoJronHax roBopflT o roM, uro nos6yxAeHr.re BoJronorr Itpa6o-
nn4nor,i TyxraHrrocTrI Ao Jrlnlro 6r,rtr, y4apnrrlr.

B npruqune trpeAcraBJlgrorcfl BoaMolnnr,rr{It cileAyloqr{e I{croqHLrHLI BoB-
6yxgenua BoJroHoH:

a) r,raryueuue r{eurpaJrbHofi BBesAbr;

6 ) cranxporpoHr{oe ttaJryrreHr{e anrop{uofi Maccbr ryMarrHocrr{;
n) y4apuoe roa6ynr4eHue B pcayJrr,rare croJrnuoBeHl{fi c aroMaMrr Me}r{BBeBA-

uoii cpegu (aa cuer Hr.rHerllqecnoft aHeprfir pac[rrrpeHtrx ryruannocur);
r) noa6ynt4eHue rracrl{qarrrr Bbrcoxl{x eueprrlr,i, upr.rna4reE(aqr4x{r{ ca1,rofi

Tyr\,raHrrocTr{ (uoulraaquo}rrrbre uoTepr{).
Huxte paccr{arpl{Baercfl poJIb r(a}r{Aoro IrB arrrx trcrorrullnoB nos6yrx4er,rlrr.

$ l. fiannr,re Ha6rro4eHuii

Ilperx4e .rer,r uepeiiu{ n aHaJrrray r{exaHuarroB BoB6yxrAeHr{rr, [pI{BeAe}r
AaTIHI{e na6tro4erilrli, xacarcrquecn Snauuecnrrx ycroeuii BHyTpIr BoJror(orr,
I(oTopble HarI [oI.IaAodx1tcn n Aanr,ucfiruelr, Borr,ururrcTBo I43 ]rI,Ix BBrrTr,I I,Ia [4]:

3;rextponnaE rrJrorEocrr B BoJrot{rrax, nafi[enuag uo a6cotrotnoft lruten-
crlBrrocrl{ Ilx B Jlrrurrr.r HB, a rarxte rro orrlomesnro ruunii ]t 3726:
l":3729 [OII] . . ne= 0,5 - 2 .11,03 c"u-s

3;rerrpor.rran reMrreparypa B BoJlor{Hax, uaiiTlenraa rro Jrrrnr{fiM }, 4363 u
Nr* Nz uoua [O IIII T"x1,7000'

Cpegnnn roJrrrlrrrJa BoJrono[ , dx2" =3. toro c,tt

Cylruapuanilracca Borrol{on. . . . fiu=0,1 !)?a
C),uuapnan r,InTellcllBlrocrr, 3arrpcrqcHHr,rx ;uruuft B cner{Tpe BoJronoH, BLIpa -

menllafi B eAl{rrltqax lr]rrcrrcrrBrlocru .nrurtt IIU

O6rqltii o6reu, aauuuaelrurl ro"noxHaMr,r . . . .

O6teu ncer? ryMarrrrocrr.r (atrop{noii uaccrr)

lI.ts L rl. )l . -=50z) 1--
i"l3

Vo=1058 cng
. V,r= 5 . 1055 crrs

$ 2. Ponr, qerrrpaJrr,Iror'r aneBgr,r B BoB6ym[eurr[r BoJronorr

Ecillr r4onlraaqr{fl rr }rarpeB BoJrorroH trpoucxoAflT B peay"rrbrare trourotrIeHr{rr
y,irnrpa{uo.lreroBoit paAr{aqun, ro, Br{a.E pasMepbr BoJronoH lt {usruecnue
ycJroBr{.fl BHyTpII HLIX, MO}nHO IIOryqETb CpeArrrorc SHeprrIrO IIOEr{SyrOrqerO
KBaHTa lr o6qee ItoruqecTBo TaHr{x I(BarIToB, T. e. TeMrrepaTypy II r{otrIHocTb
I{CTOqrr[Ha l{3JryqeEu.fl .

Cpegnroro aueprr{rc rrour.rayrcrqero KBaHTa htt u.ltt aHeprr{m, rroJryrraeMyro
oJleltrpoHoM rrpr{ IroHrr3ar{zl{ BoAopoAa ;0 : hy - Xo, Jrerno [oryrrr{Tr, r,ra aHep-

reTfiqecKoro 6ananca cBo6oAHr,rx aJrer(TpoHoB [6]. ,4nn aToro AocraToqHo
BHaTL aJIeI(TpOEIIyrc TeMIIepaTypy B BOJIOItHax II CyMI{apEyIo I{I{TeI{CIIBHO0TE

sarrperqeHEErx JrLrHIIii B trx cIIeHTpe. flocl{oilbny oxJraffiAeHr{e sJrenrpoHrroro
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f,aBa rrpr{ Terrlleparypax Te> 15 000" 0I{JIbIJo SaBIrcrIT oT cTerIeHI{ I{o}II{saqulr

BoAopoAa, a [ocJIeAIIfI rI l\ilr{ BoJIoHoI{ Itpa6onlt4uoii tyuanuogr[, Boo6qe

rOBOpfi, HeI{BBeCTHal TO NIIJ BIiqI{CJII{}I BeflfiquHy eo B [peAnOJIO}I{eHI{u HeCI(OJIb-

ItI,Ix srrarleHfit n(H1)ln(H+). Pesvnbrarbl rIpI{BeAeHbI HIrH{e:

t0-4 10-3 10-2 t0-1

1,4.L}-tL 1,5.10-11 2,4.L0-11 1,1.10-10

flOnyueuulre BHaqeHl{fl e6 C}I{gCTBSHHO 6Oflbltre sHaqeHUfr Haqarrluoii AHep-

rrrll cB06oArroro eJreT(Tpor.ra B rrJrarreraplrblx ryMaHIrocrtlx. Ha6;uo4aer\flre 3H&-

qeHl{f eo Aflfl tIJraHeTapHI;IX Tyr{aHlrocTefi, Tel\{[epaTypa .flAep noTopt',Ix

T"> 1"00 000', ue rpeBbrmaror I '10-12 ,pe. 3aI{erI,I}r, tlroAaJrbHeitueeyBeJIIr-

qeHl,Ie_Tehrrreparypbr BoB6ylrtAaroqeit BBeBALT floarru He cltaBLIBaercrr Ira BeJrI'{-

sul{e r0 B cr{JIy roro, rrro aroNrr,I BoAopoAa, 6raro4apa crt,;rr,nofi SaBI{cI{N{ocrI{

noe{suqlreura norlloqel{I{.4 or qa3rorll (o .- v-B), UoHI{ByIorcf ldaenlr}'I
o6paaor,r r{BaHraMII C rlacroToii, 6lllenoft I( ;1ai'iMaFloBcltor{y npe/{eJly.

TarUrl o6paaOlr, eCJIII [peAIIOJIaraTb, qTo BOJIoKHa I{pa6Oallgnoii ryuanuoC-

tll noa6ym4alorcfl IIoJIeII paAIIaqIIlI IIeHrpaJILIIoii sneagn, ro TeMtrepaTypa rroC-

ne4ucli AoJr1{rra 6srrr,naunoro 6orrbme 100 000". Dro upotltnopeqllT uo npartnefi

ruepe AByrvI rra6JrroAaex,rbr[r {aHTaNr: Bo-[epBLIx, ut{BHoli crerleHr{ r{oHrrBarIIIrI

raaa B BOJIoHIIax I,I, Bo-BTopLIx, Ha6IIoAaeMOMy IIOI1aBaTeJIIo I{BeTa IIe}ITpaJIE'-

nrrii rnee;1r,r. rtoropi,rrli coorBeTCTByeT cnel(TpaJlbHol\{y HJIaccy A3 17, 2l * .

$ 13. Po,rrr, crrHxllorpoHlroro ualryqellrut ry[Ialllloorrr
B BO.t6yxiIeHI,Irl Ro.IIoItoH

3nag n.,roruocrb t loJroHuax Lr rIx o6rl\yrc N{accy, JrerHo rlolttlSirrb, qro I40HI1-

;taql{fl I{X IIOJISNI L"-UatryUetUl-fl BO3I{OiI1IIa TOJILHO B TOM ClyrIaC' HOII{a IIOHLI-

Byroutrafl Cr1oCO6Hocrr] r{CTOqIruIia paAuaIII{[ (O6n1ee I(OJIIIqeCTBO L"-xnauton,

trBlyqaeMOe B eArllrtrI{y BpeMeHI{) IIe I{eI{6IIIS USIIU3yIoqeft cloco6IIoCrlI

3BeBAbr crrenrpitJrsHoro nJlacca 08 V t7]. Hro6r,r upl{ sror\{ RoJloI{Ha rrolyqaJlu

rrCO6xolIlIrrOC HO.[tryecTBO aIIepII{II, T. 0. npOI4cxo,llIIJI }IcO6xOAI{MLIiI rlarper

eJIexTpoI{oB, cpeAl{flrl aHepIlIfI l{oHIISyIOqefo I{BaIITa' HaH fIOItaSaIIo BbIIIIe'

Jtrorrlt{Ha coorBercrBoBarb rextrleparype fi3flyqeHu-fl r- > 100 000''
flpOneplrrr, yAoBJrersopggr JIII aTL{M Tpe6oDaIIIItIN[ cIIHxpOrpOI{HOo I'I3JIy-

IteHI{e TyNIaIJHoorI{. f{nl DToro [oAcqllTae[r IoJIIroe HoJII'{qccTBo L"-xnautoe,
nB.rryqnslrt x arrop{uori MaCCoi.I ryNlaII}IocTIt B eAIIHI{Itry Bpelleul{' LI CpaBHIIM

ero C sr.rcroxr l{orrrlaaqr.rli (ulrC;rOrrt pertOu6Unaqlrfi) , upOlrCxOArItr\IIx B BOJIOI(-

rrax B Ty )r{c e/Irtrrl{qy BpcNIeHIr.

Corracno li,41 , arreprr{fl, lrBJryunslloo_ aMop6Hoft }Iaccoii ryLIaHIIocrIr

ir rreupepr,rnHorr crelrpu or,orro )u =:4250 A u ,"raattoM yIJIe 4rr, palna:

1 (vazsoe) - 1+,85'L02L ePafcen'eq" (1)

a (Hr)
n(H*)
89, ePZ

* 0rOT.(tanr, nOo6qe rOBOprI, I,I0)I{IIO O6r,fiCnr'rrr, ]IpcAlIO;Io]ItelI{eII o CIIJIITIIOII OrItJIo-

nerrflfi lIoJIrI paAIIat(II],r BBeBAbr o1 fl;rarrrtoscrtol'o IIsiryqCIIIIrI, fiarrplIlrcp IIaJTII.II'IeII y 3Be3ALI

c,trrrxpol.I)oEIIOI1O ilIeXalII{3\IiI, OA1IaI(O Talioe [pcAllo.nOlneunc 0B,ISaHO C /trI)yllIIIu rpyAHO-

OT'Itr{I,l.
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Orcro4a aueprrrfl, fiaJryqaer{arr s o6Jracrr }," <glT A, panua

rr": 4,85.1021121,66;_" [ (+)_. orlh1,
fl{e \r0 - qacrora, coorBercrByror{afl rrpeAejry cepr4r{ JlafiuaHa, u a - cileHT-
pa.rrnurt r.rHAeHc uaryqeHrr.s.

O6rqee HoJrl'IqecrBo L"-xnanroa, LIBJryqaellr,rx cI,IHxporpoHrrr,rM 1rexar1y3rlroM
ryMalrHocTr,I B eAtrHr.Iqy Bperferrll, paBrro:

/y'Lc 4,Bb .trzt ry:[ (+) " * : , ,r.1saz 
(4,6gy"

vo

tlto6r,r rroryqfiTb arlrcilenHoe BHaqer{r{e gttx Nt", r.reo6xo4r,rnro cAeJrarb l{anoe-
TO UPEAIIOJIO}fiEIII,IE OTHOCI,ITEJII,IIO CIIEHTPAJIbIIOIO III{AEHCA. B O6IACUT PAAIIO-
MrrH o :0,35, n nra4ur'rofi o6.rracrlr cuenrpa o, : 1,5*. Ilocxo,,rr,ny c yBeJru-
rteHueM rracrorbr crrel{TpaJrbrrr,ri,i lrn4enc, no-Br[AlltMoa{y, pacrer, To AJra o6nac:pt
), <912 A ,ro, nprlrr,reM Buaqerr{e a :2 **. Tor4a

fli Lc 1,7 .704't nearumf cen. (4)

C lpyrofi croporILI, qrrcJro penonr6nnarlui.r (parnoe qucily roHrzaaqufi) 3 BoJron-
rrax B eAlrHlrqy BpeMerrrr paBr{o

AIp.*: "ri, (T")v,: 3.1046.

'llanlru o6paaou, KoJrr'rqecrBo L"-Knauton, r{BJryqael[Lrx ryllanrrocrr,Io B eA].r-
HI'IIIy BpeI{eHI{' npl{MepHo Taltoe ino, Iialt u qLIcJIo uorutaaqr,tr)i, rTpol,icxoArItr{I{x
B BOJTOKHaX, MeXr4y reM, IICXOA.fi I{3 OTrrOCr{TeJrbr.rErx pastfepoB auopSuoli
Maccbl II 06reua, SarJurlaer{oro BoJIol{Hanrrl, [ocJreAlrl{e Nrolyr rrorJloqar6
ue 6o,nee r{ecHoJrrrr{r{x [poqer{ToB or Bcex HBaHToB, EaflyqaeMr,rx anropSuofi
'naccofi. orclo4a Btr{AHo, qro ctrHxporpoHHoe [3ilyqeHue ryrraHrlocru l(rpaer
BecbMa rreBHarrl{TeJllrryrc poJrr, B troHrI3ar{ul{ BOJIOT{OH.

B oruomenEu HarpeBa BoJror{ou poJrr, cr{Hxporpo,r{oro ugilyqe,u,s erqe
Meur,me. 3ro nu4no xors 6r,r r{B Toro, cro [pr{ T*} 100 000' r{axcrrryM
uSryqeHu.E r.raxoArrTcfl raJreHo aa naiir,ranoBcr{r{M [peAeJrol,r (n cropony Hopor-
xux no.rrn), B To BpeM.s I{aK clruxporpounr,rii Mexarrr{Br\{ co clenrpaJrbHbrM rrH-
,qer{coM r{Bryqeufifl o ] 0,35 Tartoro Mar{cr,rlryrfa AarB rre Mo]rter.

flo4c'ruraenr cpelr -rroro EaaraJrr,Hyro aHeprrrrc aJrenrpoHa, T. e. alreprr{rc,
iloJryqae\Iyrc EJTeItTpOUOM rIpII I{OHUSarII4rI BoAOpoAa cr{HxpoTpoHrrbrr{ rrsJry-
rIeHI{eM. Cpe4uaa aHepl.r{fl l{orrr{Byro[Iero r(BaHTa B DToM cJryrrae paBrra

m
.. , r 1-(a1.3)\I l dy) \,,/6: ats$-;
( /-Ll- (arr) 

dv
J \vn7
vo

...i, l, H_. 1\[ o p o a. Acrpon. ru. (r nc,rarrr).* + lIeo0xo,qIIlroc.lL yBeJIIIqeHUrI UOr{aSa,leJrtr cIIertTpa c
rtaeT I{B rolo, q16 onepl'errrrrecHr,ttf cnexrp peJrrrrl{Br.Icrcltltx
riar{ol,r-To ana.returu E_.".

(2)

(3)

(5)

(6)

yBe.tr rIeHI,IClI qaCTOl.r,I fit lTe-
Erer(l'porroB o6pr,rnaercr upu
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oTr(yAa HaqaJlblrafl aHeprl{s cBo6oAHoro gJIeRTpOHa B BOJronEe

io : h, - hvo : 21,8. to-' {H - 1\ epr. (7)

flpu a :2;o: 5,5 .1"0-12 ape. Tanoe Brraqer.rl{e do cootnercrByeT reMtrepa-

rype uoHrr3yloq,ero r{3Jryrrerrr{fl .- 50 000' I{ Ha}IHoro [[eHr,me na6lroAaelroro

BHaqeHI(fl e0 AJIfl BoJIoItoI{ }tpa6onu4uoft tyrrrauuocrn (cu. ta6nuuxy 11a

crp.105).
Boo6qe roBop.fr, AO Cr,IX [Op npeArrOJIaIaJIOC[,, qTo o11TlIqec11a.fi TOJIqa BO-

Jronog B nafiuanoncxorl HosrnIIyyNIe NIeHLme eAIIIIuqbI. flOromegfie' OIHaHO

He r{BMeEIITcfl, ecrlu oga coCraBJItIeT HecItoJILIto 6AIIHIIq (t : 3 i- 4)' COr'nac-

HO paCqeTaNI, trpIIBeAeIIlIul,r r [8]r HaqaJlr,Eafl EIIepII{.rI CBO6OAHOTO SJISHTpO}Ia

B ryMarrHocrrl, npr{ trepexoAe or o6Jracrr{ c t:0 n o6nacru c x :4,yse:[rr-
quBaeTcfl He 6oJree qelr Ha 20-300/o. 3ro o6rscurreTcfl Ter[? cTO c yBeJII(qeEtreM

t yBsruqfiBaercfr poJrb pacce.EH[roro L"-uanyuenr.a. B TO )fie BpeN{tI trpu

tonquue BoJronoH 5 .10'u c.it I{ aJIeHTpoHIloIl rIJIoTHocTtr n = 7OB c;r=} panen-

cTBo t : 4 oeHa-raeT, qTo cTerleHr, I{0HI{3arII{rI BoAopoAa B BoJroHEe AoBoJIbEo

z (H+)
HtrBnafl ffi = 50. fIpU rartofi IIoHIIsaqlII{ Ha6[IoAaeNIatI HaqailLHafl sEep-

rr{rr cBo6oAr{ofo arer{rpor{a paBFra 4.L}-tr epe (cv. ra6nr.ru1y nume). TaHuu

o6paaou, ecJul OIITErrecKarr TOJrrqa BOJIOITOH trOpflAl(a eAuHIIqbI uJII( 6oJlbme

eArllrrIqbr, To pacxolI{AeHEe Me?ItAy na6nro4aeubl}{ BHaqeHtreil[ Hacailr'HOft auep-

ftrI{ aJreltTpoHa I{ tsHaqeH[ent 60, BLIsucIeHIIbIN{ AJI.E cilyqaf BoB6ylr{Aerlufi ctrH-

xpoTpoHHbrM [SIyqeIIEeI\'I' eEe 6onr'ue yBeJrtrqETCfl'

C,re4yer orrlerllTb' rrro &axTurrecxl{ aTa }Ite calIafi TpyAHocrr' orl{eqena B

pa6ore [4], rge IloIII4sal{I{fl BoJIoI{oH o6sscu.Eerc.E cuHxporpoHl{}'IM fisJlyqe-

Irr{eM Tyr{augocrll. Brrxo4trauporfiBoperlilfl Jf . Bonltlep HaxoAI{r B IIpgAIIoJIo-

H{EIIIItr{, AITO, HPOME CIIEXPOTPOHHOIO UsIYqEIII'Ifl' CYTqECTBYET ETqE HAITOII'TO

h{exarrrl3ll IIaIpeBa BOIOHOH. TanZu 1\{0X&HI{BxIor\I, COIJIacuo [4] , lrOxret 6utr'

Jrrr6o BBafirlo4eiicrnne C rle]I{sBeBAuoi,i cpe4oft I )I:11160 paAlloaI(TIIBHIIe Ilpoqeccbl

B Car\rr{x BoJIOHHaX, Jrr,r6o, HaI{OrrerL HaJIlIqUe y qeI'ITpaJIE,HOi'i sBesALI OqeHI'

cI{JrbHOro y,[srparlroneToBoro u36r,rTHa paAI{aqI,II'I. fIOCne4ulte ABa NIeXaEI{3il[a

Harr npeAcraBJItIrcTca i\IaJroBepourrlbrNll'I, uepnr'ui l+(e 6y4et paccllorpelt

B cJreAyloqe,rr uaParPafre.
7fuatt, CBeaIeHLIe IIOJIoItO11 ltpa6Onr'l4uOr1 r:yltanlroCTI{ He [IOEteT BO36y]HAaTb-

crl iltL EBryqeH11etr qeHTpaJrr]Horl BBSBALI, IIL{ CUHXpOTpSI{HLI1\'I trBIyqeuuey

aMop{Hoii oru""or. Bo,ree Toro, r[omHo Aa]fie rroJlaraTl, aITO OHO Boo6qe IIOJIeM

L.-uauyueHufl IIe Bo36yH{Aaercfl' HeBaBI'tcI[rIo or [pl{poAbr trcrorlH'IKa sToro

uJnyueuua, u6o s rrporI{BHonI cJryrlae Br'rconol"I aJrer(TpoHHoIt Teutreparype

r qpesBbrcailuo 6olsmoNry BHarroHuro llaqaJlluorl aueprutr sJIeItTpOHa HeIIB-

6eXtnO AOJIII{I.Ia cOOTBSTCTBoBaTt I{ aHOlIaJIbIIo BbIcOHafl CTSIIe}Ir' IIoHtrSaqIIII

rASA B BOJIOHHAX.

S 1r. Ponr ytr{apgoro Bos6yffiAeHutr

V4apuOe noa6ymgenfe BoJronor{ r[o]r{eT rIpotrsBOAI[Tr,Cfl. KaI( qaCTEIIaM[

Br,rcoKEx aueprltfi, Ilpl{Ha[JleEtarq,r{}Itr ca}roii Tyl{aHHocrr{' Tan I{ B peSyJrr'TaTe

B3auNroAeft crBufl ryl,rallHocrr{ c aroMaMrr Me}r(3Be3AI'Ioli cpe4lr'
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Hafi4eu cpeAHlorc rlJrorrlocrb perr.flTuBucrcnux aJregrpor{oB B ry}ragHocrg
E OqeEulr AJIfi HI{x 14 OIILrsartrfiOl{Hbre troTepll trpLI npoxo}IrAe:F.fivt cnBoSb BoJroftrra.
llpeguoroxrtrrr, qro aHeprerllqecxufi crrertTp peJrflTr{BEcrcxrrx aJreHTpoHoB
rroAgtrHfl eTc.fl Sartorry

n (E) dE : kE-rdE; ErlE {E*, (8)

rAe 81 il E* - coorBercrBeHrro HrrHrrr.flfl r{ BepxEflfl rpaHtrrlbr aueprufi. Torga
cyMMapHoe trsryqeIll{e peJlfrr{Br{crcnrrMr{ eJreHrpoHaMr{ B AaHrroii qacrore v
Aaercfl sblpa}Iteulrern( [4]

1 (v) : l,t7 .lo-zz (1,608.10g + t'-t'/rr-| t'-'l

rAe

1dr: (Y*1) n-Hi \4l
.)

dm

1

d' '' "' F (a) d,a,

(e)

a:-L v" 6,268.1018.11182'

34ecr -1111 nrrpameHo B rayccax, E - s sprax. @ynxqza .F (a) ra6ynupo-
BaEa B [91. flpe4enrr r{rrrerpr.rpoBaHr{.fi am v d1 6nrlsHu coorBercrBeuuo x 0
u oo. flocr(oJrbny Afl.fi qacror, HaxoA.rrrrlr{xcfl B rlrrrrepBaJle vr ( v ( v_,
I{HTerpaJr (9) rvreuaerc.fl oseuE HeBHasr.rreflbrro, To BaBtrcrrMocrrj r{HTeEgr{B-
IIOCTE I{sTYqEHI4g OT AIACTOTT,I 

SAHTNUECHU BbIPAETAETC.E OAEIIM qJIEIIOM

H (10)

Hadnro4aerrtrrft n 4raua'o,e paAr{oBoJr' cle^TpaJrr,Hrrft uu4exc panen 0,35.
Otcro4a y :1,7. Ilocroauryro BeJru,ru:uy k otrpeAeJrtrM trB ypaBrerrzn (g),
uclroJrbsoBan rra6mo4aeMoe Brraqerrae 1(v) ua xaxoft-nv.6ygr, qacrore. Haupr-
uep' Ha qacrore v : 100 I : t02a epelcerc .et1. orcrcgatrBryqeure AJrfl eArrrruqbr
o6reua ryMarruocrrr:

'(, : ro) : #ffi- : 2'70-82 ePefcus' cen' eq.

floAcraBun arrlr Buaqeu:atr y u 1(v) n BbrparfieEue (9) , no.uyuuu

k : 4,5 .70-rz H-t'35.' -J-

Bsrqlcrenurre rro Sopuy;re (B) unotuocrr{ peJrrrrrrlllrcrcxr{x BrreKTpoHoB trptr

AByx Bnaqenllsx Harrpfl?r{elr}rocrl{ MaruttrHoro troJIfi rrpuBeAenbr s ra6r. 1.

Ta6lruqa I
rltomu'ocmu pennnrLwu0nc"u::il:;rr::::"##::;::;,r,oz1r"ro" levr aruatenuax

B, spe H L: t0-, e" H L:10-'ec E, epe H J.: tot 
""

II1 : 16-r r"

(11)

(12)

10-r-t
10-2-10-r
{0-3-10-2
10-4-10-3

7,4.10-7
1 ,9.10-5
I ,5 . 10-5

4,7 ,1,0-4

t ,5. 10-7
7 ,8.10-?
3, 9 . 10-6
1 ,9 . t0-5

t0-5-10-4
10-6-10-5
10-?-10-6
10-8-10-?

2,2.t0-3
,1",2.1.0-2

6,0. 10-2

2,1.. t0-1

I ,2. 10-5
5 ,0. 10-1
2,4.10-3
8 , 5.r0-3
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Oqeugu TeIIepb I{oHI{3aI{IIoHHbIe IIoTepE sJIeHrpo}IOB tIpU [poxo]ItAeHI(1l

CHBOSb BOJIOHHA. EYSEI YIIUTbII]ATb TOJIbRO TE CTOJ]ITEOBEl{trfl' IIPE I{OTOPbIX

uepeAaBaeMaa udcrr{qerl 3Hepru.fl }rer{bllle orpeAeJleHHoii BeJIrsuHbI I. fipu

aTolr Br,rpai*(eHlle i\itrl norepl{ DIISpIIIII oAHoIi rlaoTgl{cfi tr}IeeT BIIA [{0]

(t€ 2Zznanrf,trtrcs r^l 2nt"c2$2t1 02 I_ dt: ___ u_ Ll|(1\t1n _P 
J'

(13)

tTe z - 3ap.flIl qacTur{hr; p 
- ornomeHr{e cHopocrl{ TIa0TIIIILI H cl{opocTl4

OBeTa; no - IIJI6rHOCrL cpeAbl; I(Z) - CpeAHlIft IIoreHI{IIaJI IIoHI'I3alll{lt aroi\{oB

(I(Z) :12,5.2 16). EcrE BoAopoA r{oHrrsoBalr rroJIHocrLIol ro B Bblpair(eHl{I',I

(73) n"HaAO saMer.rl{rr, Ha nc - 
rrucro eJrer(rpoHoB B eituHlIqe o6teirra, a B}Iec-

ro 12 (Z) rratrrcarb &f +
@Oprtlyla (13) cupaneAJII{Ba ItaH I{rItI sJle1rpoHoll, TaIt I{ AJIfl T'1I}I(SJIL1I

qacTul{'ecJIIIqEe0JII{IIII(oMReJII{I{O(-10u08l\J|'t.JJIeI{TpoHoB).BTlarruouclly-
qae HaC EHTepeCyeT trepeAaqa aHepIIII{ tl < 10' ,6' TaI( ItaI( TOJIbI{O C TaI{OI-"1

3Heprtrefi qacTuqll BacTpeBaroT B BOJTOHHe'

fIOACranfn qIIcJIeHHLIe BHaTIeEEtI BgJII{qIII{ B l}LIpa}HeHIIe (13) I{ ilpEBOl\tI

()I.o H eAI(HI{I{e O65eMa, noryquNl

8,,

-ff :t,Z.to-' \ p-,"[ro"f3r- p'] n @) dE,
EI

rAe n(E) rlJrorllocrb peJrflrl4Bl{crcl{I{x aJIeKrpoHoB' B ra6n' 2

upEBeAerrbr BIIaqeHIIfl dEldt, BbIq?IcJIeHHLIe AJIfl aJIeI(TpoHoB npE paBII]'Ix

,iu""rrrr* E, (HurHnx.s rpaHl{rla suepreruqecxoro cuexrpa) rt rpfi AByx

3HaqeEtrflX g-L B npeAloJrox{e}rtrII, qTO rlanpflxteHHocTb MarHtrT}IoIo tIoJIn

I[IIJIoTHoCTBpeJI'ITtrBI{cTCItuxgneHTpoHoBHeMe}I'IIoTcfIIIpI{uepexoAeoT
aMop{Hoft Macc},r H IloJIor(rIar{.

IIotru;ta4uorutble tnrnepu, pacaltuttl(uLtLbte rta e7u'utrtly oSte'va e e}uuu4tt spe"ileHu'

Laa ,arcntptrr uor,rrur], ipr, ,,po*,,''|enuu ur atepea (Jo'ootitlo (o epe/c'tt''cen)

(14)

Ta6.rruIta l

Cylllrapulte rtorerPnIIpol'oHbl

HI:10-.,
2C

fr , :rO-'
I

110

I{I:10-*,
ec

I:I U:19-t
2C

3 ,5 . 10-10

2, { .10-15

2 ,0 . 10-1?

2 ,1r' 10-ro

r{1:19-r
ec

I , 6. 10-20
g ,4.10-2o
8,7.10-1t',
1,[).10"1?

10-3
10-{
l0-5
10-6 i

6,3.108
6,3.10?
6,3.10c
6,3.{05

j ,H. rr)- ,, 1 *,, . ,0-,, l r,7.tu- ru l r,o. ,,, ,.'

t,0.10 rc | 2r,0. 
'u 

:, | 1,2.10-ro | 5,.,i.1u ,o

4,5.\\f rs | 2,0.,6-ru | 1,5.10 r? | 0,2.10-'n
2,3.10-,? 

| 
r,o.ro-,'l z,:.to-,'I o,r. to ''

3HaseHufl d,Eld,trroAcquraHnr rar(?Ite AJITI trporol{on (cnt. ra6.r. 2) . flpu aror'r

npeArroJlaraJlocb' rrro no(E) : n"(E)' O6rqas rrorepfi orreprEE fir'rctpr'rur
rracTr{qaMll IIpEBeleHa B CeALI\IOII I{ Bocbl\Iol\[ cTOJI6IIax ra6n' 2'



Eueprraa, ueo6xo4ritra.s AJrR
Ba eAIIHI{r{br O6reua Berr{ecTBa

Ir oAAeplr{aHlIfl CoCTOTTHI{A r{OHr{B ar{r{I{ r.1 Halpe-
B BOJTORHe, paBl{a

(17)

?r,,r"r(xo * s,) =B,b.to-t. epefcen. (15)

Cpanuuran 0To BuaqeHue c AarrHbrr{r,r ra6r. 2, afigttxt,.rro noa6ymAeHr{e BoJro_
I{OH BInCOROAHeprrqHblMI{ qacTulla}rl{ Bostro}Krro ToJrbI(o B ToM cJlyqae, I(orAd
IIx orrepre:ruuecnllii cflel(Tp o6pr,rnaetcr co croporl;r rvraJrr,rx aueprlrii ne
palrlrtrre, qeM rrp]I Er: l}-b +- 10-6 epe. Oue;glt BepoflTrro, rrro qr,Icflo nporo_
rion 6o.nr,me arrrcJra EJrer{Tpo}roB c ranoli }r{e aHepu{efi, upruepuo, r I0 pas.
3to upune4er Ii ror'ry, qro l{orrr/taar{rror{rrbrx rrorepb 6y4er 4ocrarorrgo Arrr
toro, uto6r,r o6rxclrurr cBeqenl(e goJroxon ylr(e rrpu Er= l}-a -- l}_b ape.
F(aH n on a euB aror p aAr.roua 6nrcTlenurr, crrer(rp a Jr r,ur,rit zn4enc 0, 85,o* p urrlr-
cf BnJrorb l(o AJrr.{rr nonn l, = 30 ar (}"= l0?). Tanas AJrr{Ha BoJrErJ coorBer-
crByer r{pl{rllqecr{oii sacrore Arrtr DJreKrpoHoB c aneprner:il [pr{Mepr{o 5 .10-a ape.
Ha6rro4enufi na nonue, 6orr,mefi .reM 30 rr, Ire [poBoAuJrocb. o4nano urorirru
BOBITO?nHO, qro cler(Tpanr,nr,rfi I{HAer(C 0,35 COxpanflercfr n s 6oree AJrr{rrgo-
nonnoBofi o6nacrlr.

rlro racaerca noa6yxgeHur BoJror(oH Ba cqer r{Ir}rerr{qecnofi auepruz pac-
mtrpeHErr ryMaErrocrr,r (uaaruo4eficrBrre c r{e}r{3BeBAHofi cpe40ii) , ro, noo6qo
roBop.fl, otofi aueprrrlr xBaraer AJr.E Toro,,sro6r,r [ol{Aep}narb ua6nro4aelryrc
trorrEBaqurc r{ EarpeB BoJronoH B reqeHue rrpr{MepHo 3 .10a ler. ,(eficrnurenr,_
HO, KlrEeTErrecftarr SHeprrr.fl pacmupeHl(fl BOJTOI{OH

E :ffio":a!#ry =- loas o1tt. (16)

9HepruR, Br{cReqfiBaeN{a.fi BceMLr BoJroI{I{il]\r,n B e[rrHr{Ily Bper.reHrr, paR,a

# : g,5.10-18 Y,= L0s6 epef cen.

Orcroga Bper\rfl cBeqenrr

, : -iq'-= =:iJ.l(Ja .,tem.- 1086.8.10? - 
.

o4uaHo aror MexaHI{BM HarpeBa ilpeAcraBJr.fiercrr lraJroBeporrrHl,rM 11o cJIeAym-
qeii upu.ruse. Tax KaH rrocJre tsclLrrnxrrr Cnepxuonofi Bonpyr uee o6paayerca
o6rurrprrii.g (r = 70 nc) aona rroHrraoBaHHoro r{e?r(BBeBArroro BoAopo/{a, ro ry-
MAHHOCTb BMECTE C BIUOPO}I{EHHbIM B HEE }IAI}II{THbIIIIIOJIEM PACIIIIIPEETC'I B BO}IE
H II. ts peayJrbrare aroMr,r MerfiBBeBAr-ror.i cpe4rr 6ylyr cr{rrrrHo ropMo3rrrbc.rr
}IAIIItrTIIIJI{ IIOJIE]VI I{ HE CMOTYT IPOHI{ITATB BHYTPb TYMAIIHOCTII. TAXTIT O6PA_
3oM' orBer IIa Borrpoc, naxori uB yAapHhrx MexaEI{BMoB noa6yrx4ennrr fBJrfler-
cfl 6oree cyqecrtseIrHLIr{ (noa6yx4enne lbrconoDHeprl{qHbrMrr qacrrrl{a}rrr,
o6paayrorqllr{fictr BHyrpLr ryl{aHrrocreli, Id.nu noa6yrx4eune Ba crrer naalryo4efi-
crBl4l c Merr{BBeBAuofi cpe4ofi), n arta.rurenr,uoii crerrerrrrr BaBr{cr,rr or roro, rrro
TIPEACTABJI'IEI CO6Oi'i BOJIOI{IIIICTAA CTPYITTYPA TYITIIHIIOCTI4, T. E. O6PAAYET
otra o6o"no.rxy r{Jrrr uer. Hr,r Sororpa{iru, cAeJraur.rrJe B JTyqax, B r{oroprnx cBe-
T.trrcrr BoJrofiHa, HI{ CXeMa paclpeAeJleHufi ryqeBbrx cxopocrefi BoJlonorl eqe He
troI{a3rnBarcT flBrIo BblpaEtenHofi o6o.no.rnu. O4naxo ecJrrr BoJror{ua lr o6paeymt

111
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o6onouny, ro roo*rru ee He rlellbrtr eO,3 nc;6oree toro, ua {otorpa{nrx nu4-

Ho ral{x{e, .rro cla6rre BoJIoI{Ha' oco6enno re' noroplre HaxoAfrcfl Ha trepl{-

Seplrz ryN{aI.IHocrI4, optreurupoBaubr trperMyrqecrBeHHo BAoJIT' paAuyca ry-

MaHHocrr{. flcuo, qTO qacTtrqbr r\le]r(sBesAIloli cpegH Ee MoIyT trpoHI{KHyTb Ha

Tanym rny6lruy. MemRy reM ctrJrr,Hee Bcelo cBerflTCfl BOJIOHHa' HaxoA.flqtrecfl

uMeHHo Bo BHyrpeHneft qactn o6o'nounlr, T' e' TaM' r4e lra6nro4aerc's 6onee

ctrJrLHOe HerrpepbrBl{Oe CBeqeHue, a cJIeAoBaTeJIbI{O, rr 6o,nsmag IIJIOTHOCTb

peJrsrrrBrrcrcHtrx sJreHrpoEoB. Bce aTO foBopI{T B troJIbBy AOS6ymgenua

6uctprrtrltr qacril{aMr (HoclrruecHuir'ru lyuaur) , trpuHaAJIex(aq'IlMl{ ryMal{-

EOCTI{.

Henrefl, oAI{aKo, coBceM orpl{I{arr' poJlb BToporo yAapHoro Mexa}ItrB}Ia'

EClra CrOgr1, na tOfi TOsHe 3pelltrfi, sTO MaIHUTHOg trOJIe TyI{a[IHOCTtr He AaeT

Bo3Mo)nHocrE aror{aM r,re}H3BeBAHoii cpegrr trpoI{EKEyrb BHyrpb ryMaEHocru'

TO HetrorrflTEo, KyAa AeJrocb Me)fiBBesAHoe Betr{ecTBo, narpe6enuoe TyMaHHocTblo

B Irpoqecce pacuupeEEn, MOXer 6rrrr,, c;ra6ble BoJIOI(tra, Ua6lroAaeMEIe Ea

onpr6uplll( TyN{ar{Hocru, I{ ecTb aro crpe6enHoe Beq,ecTso? Mexaufierl O6paao'

BaHUfl TaKI{x BOJIO}1OH BIIOJIHS MO)I(ST 6rrtr, Ugent1qeH MeXaHI{31\.Iy' O11IICaHHO-

uy n [11]. Stlr BoJIoI(Ha l\{oryr cBerl(rbgf etr{e 3a CqeT cp(aTtrfl MaTHETIILIM trO-

;relr. cne4yeT oTNreTrITr,, qTO rro cBoeMy BEAy I{ froprue oHI{ cI4JIbHo oTIEqaIOTCfl

oToC}IoBHI;IXflpRI{xno,rroHorr,I{oTopI,Ie,Bepo'ITHo'fIBJI,lIoTcflocTaTI{aMI{
o6ono.Intr Crepxuonoii [111.

3aR.'Iro'Ieuue

Auarue cleHrpoB BoJror(oH Itpa6onu4Iroii tyManuocr:u z {uauueclttrx ycJIO-

nufr nnyrpn HI{x troHa3LrBaer, r{To cBeneHEe BoJIoItoH I{e }Io}r(er noa6yx4aracn

troJIeM L"-nanyueuufl rresaBI{CI{1\{O OT IrpEpOAbI ucToqHtrHa STOIO IIBJIyqeHIIfl

(qeurpa,rr,uarr 38esAa uJru cLIHxporpoHlroe usJlyqeHlIe ryMaHHOCrI4I). BOnOHua,

HaxoAfng{ec.fr HerrocpeAcrBeHHo Ha rpeHuIIe ryIIaHHocrI{ I{ Me?ItsBesAuOii Cpe-

Al,r, lroryr nos6yx4arr,c.fl aa cser Hl(HorflqecHofi euepruu pacltrupeHll'E TyMaH-

IIocrl{ (nSaUrvrOgeficrBr{e c xre}r{3Be3AHoft cpe4ofi). BonoHua, IIaxoAEqllecfl

BHyrprI TyMaHHocrr{, IIo-Br{AtrMouy, aoa6yrxAaIOTCf BbIcoKoaHepIIIIIHbIMII IIaC-

TErIalIrI, 3 a(IIOrreHHbrMrI BHyTpI{ TyN{aIrHocTtr'

fl ucxpeune 6naro4apeu Aoltropy {lla'-maren' HayI( rpo{' C' B' fluxerr-
Hepy, a ra6)ne c. I4. louacrcxy 3a qelrHlle sa1leqagl[fl I{ AIICHyCCU19 11o pflAy

BOnpOCOB,

10 gexa6pn 1962 r.
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AnAAEI\Ir{fl }IAY}t CCCP

14 3 B E CTI4 fl IT P bI [{ CH O ii ACTP O O I,I 3 14 TI E CH O I,] OB CE PB AT OPI4 I,I

Tou X,\X, 1963 r.

OilPEAEJIIIHI{E PACCTOflIII,IIT AO TUIAHETAPHI,IX TYMAHHOCTEtr
IIO MEIr(3BE3[HOMy IIOI.JIOITIEHIIIO

"T. II . trfentutt, B. Z. Ilpottult,

flo uerxaneagrloMy norJronlerrr{ro orIeneubr paccrorr}rr,rfl 16 nrarretapnbrx ryMau}iocrefi.

A DtrTIIRA{INATION OF TIIE DJSTANCtrS TO PLANI'TARY NEI]UI,AE FROM
INTEiTSTELT-AR ABSORPTION, by L. P. Melih, V. I- Pronik.- The distances to
i6 planetary rebulae have been est,irnated by means of interstellar absorption.

Pacc'ronnr,rx Ao nJralreraprrhtx ryxlarruocrei,i rrpeAcraBJlrrror upeanr,r.ralino
6onr,ruort rltrrrepec IIJITT Br,rflcrreHlIfl rrpfipoAr,r Drlrx o6r,enron Ir r{x EAep.

I{ uacroarqerly Bpenrerrrl cyqecrByror rrecl(oJrLIto mI(aJr paccrorrrrl{rt Ao rrJra-

r{eraprrbrx Tyr{a}rHocrerlr, npe;1,[orHer]rr6lx rfHorr{nrr{ aBropax[fl tI-5]. llo;rr-
IIIIIICTBO DTI,IX IxItaJI OCHOBaIIO Ha TeX I{JIII I,IIIbIX IIpeAtrOJIO]IteHlIflX, Itacam-
rqIIxc.E caMoii IlplrpoAbr ryrrar.rHocreli. Iloarorry rrer rrrrscro yAr{Br{TeJr]rrroro

ll TOI{, aITO paCCTOtII{I'Ifl' OlpeAeJItIeMLIe IIaBLILIN{II aBTOpaxill AJI,I I\'IHOII'IX Ty-
Irir.rIilocTci"r, ctt,lLilo pitcxoAtITCtr.

B Hasecrse aJrr,Teplrarl,IBl{oro rrerola, rto Hame]ry rlHeIJuIo, Baciry]HllBaer
rirrrllralrl4tr coBepueIrIIo IIeBiiBrlcl/Ir{r,rl:i r{eToA orrpeAeJleI.IIrfl paccTorr.tltr{fl, ocrlo-
Barrrrbrli rra BeJrllqrIrre Melr{sBeBllrroro uolJlorqerrllfl Ao Tyr,raEr{ocrl4. fIprlrrqll[
elo Bar{Jrroqaercrr B cJreAyrou{eM. fIo cna6r,ru BBeBAar{, HaxoArrrr{r{}{crr B or(pecr-
rrocr.Ex rrJrar.rerapuoii ryr,laurrocrl,I, olpeAelrfieacfl rrelRBBeBArroe rtorJrorqeHrle
rI crpol{Tcrr rpatfnn BaBrrcl{rrocrrl Bc.[r{rruHr,r rrorJroqel.rrrfl or paccrorrlrr{fl.
I4nre,n raxor:i rpa{l,rrt r,r Brrafl rrorJrorqegr{c Ao ryrraurrocrr{, EartAelrrloe [o ee

clrer{rpy (nalpuuep, rro JTIIHT{flnr ccpr{r{ Banu,repa, rIo oTrromeHr4ro r{IrTencrIBlro-

creli Jruur,tii flame]roncnort n 6anr,uepoBcnoli cepl,Il,l I{JIL{ fro orlrorrrel.Iltlo rro-

Tona r{BJryrrerrr{rr B FIo lr n pa^iloJryqax), lrorxno oqelrl{Tb paccroflIrl{e Ao rrJra-

HerapFroil Tyn{aur{ocrr,r. Taxoc orrpeAeJrerrrre paccrorrrrl{fl rro cyrtrecrBy trBJltrer-

cf ycoBeprlerrcrBoBarrrrerr r{eroAa, [peAJlo]r{eHHoro IO. H. IlaplrfrcHrlM AJIfi
gu{tlyauux ryrrarrrocrefi [6].

Mero4 Llrreer cyrqecrBel'Ilrble orpaHuqeHIIfl.
Bo-uepnrrx, orr Aaer xopour{e peByJrr,Tarbr roJIr,Ho A.nrr rex rynlarrFrocrel-I,

B rrafipaBJrerrr{rr rroropbrx ril{eercrr Bail[err{oe il{e}KBBeBAHoe [orJrorqerlue ([p].{-
IIEM IIOIJIOIqEHI4E YBEJII{qUBAETCfl C PACCTO'IHI4EN{ IIA NPOTfl}fiEHI.Itr BCEIO TYqA

aperrlrH).

8 llsBecrurr l{pbrr{cn. oocelrD., T. XXx 113
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Bo-nropr,rx, [ocnoJrbny BaBr{crlrrocr], [re]fiBBeBAI-Ioro tIotJIoIIIeHuf or pac-

CiOaHIIfl MolI{Ho [pOoIIeAI{TL no cla6rr,ll SBeBAa}I Ao paccTo.flHZft ne 6o.nlme

4 nnc, To BTor lreroA trpI{}reHI{M ToJIbno It cpaBHI4TeJIbHo 6JIr4BItI4l{ TyaIa}IHo-

CTfl ilI,

I-Ia1oneq, ecrur na6nro4aenrr,rri Ar{arraBolr AJrrrH BoJrI{ AJra ryllal{}Iocreii orpa-

rrrrqeH azpuruofi n {ororpa$Eqecnofi o6,nactnlut crreltrpa L{ rrorJrorqeHlre Ha-

xoAlITcrI 11o 6ailLMepoBcl(o],Iy AeRpeNIeIITy, To ]Itl,IIO I{}IeTb B BI'IAy' IITO B oqeHIr

flJrorrrrlx ryMaHHoorflx (oco6euuo MoJIoAbIx aaea4oo6pasulrx) 6alnuepol-

eHrafi AexpeMeHT n{o}H0r 6rrrr, I{crra}Herr caMoIIorJrou{eHueM.

3rrasltre,lrbHarr nJrorrr{oBarocrr, r\rcrr{BBeBAIror:i uornorqarolqerl MarepI{II Talt}He

BHoCr,rr lIexoropylo Heonpe/treJlellHocrl B [oJlyqae]\Ioe pacCTorIHUe. OAHaHo'

Hecrlrorprr rra BCe 0TlI }rcAocrarrtrl, rrorrbrrl(a o[peAeJIeIT]Ia paccro.flIlnit Ao rlJra-

HerapHDrx rynrar.rlrocreiir uo r,rentareBArroNry rIotJIotqeHI{Io rpeAcraBJItIercfl otloHr,

uutepecuort.
C aroii rleJrblo r{anlLt 6brJrr,I co6panlr cBeAeHIrf o Me)ItBBe3,r{Hor{ [olJrotr{eHlr]r

lpr.rr ltrcJroro paAa o6Jracrcir, nccle4oBalJllr;Ix rIHolI,IuII aBTopau[. I{a sccx [JIa-

rreTaprr,Ix TylIaIIHocTeii, uornorqelllle Ao I(oTopblx yAaJIoCb oI{eHIlTb IIo I{x

"o"rrrpy, 
TOJILIIo 16 uplrxO4lrTCfl IIa 3TI{ O6JIaCTII. Pcay"ur,tarbl CBeAeIIbI s ra6-

rrErly.
B ra6nu{e ilprrBe/lerrbr cJre/{yroqr{e /larrlJble: Hox{ell ryI\IaIrHocrrlr no NGC

11rI4 IC; Itoop/{llllarl]r; paBa{epLl; CpeAHee rIolJIOIltrCIllIe Ao T)rrIaIIuo0:tlt, utrfi-

I\eHr.roe 1ro 6arr,rlepoBc]rorry Aer{periegry; ccbrJrna na Jr[TepaTypy, OTI(y/{a

g3frrrJ cge4enl{fl o Me}r{BBeBAr{or,t florJro{eHl{r{ B onl]ecrFrocrflx AalrHoli Tyn{a}I-

Hocrl,{ (cnr. Surypy) r paccrofItIILrI.,[,rx lrenoropblx ryrIaIJHocreI:I yHaBaIIa

TOJIbIto HI{X{rIfltr rpaHI{qa paccToarildfl trI3-3il TOIO, IITO I{pfiBafl noIJIOrqeIIlItI

(oSpI,IBaeTcfID. ]J Tex cJIyaIa,Ix, ItoII(a IIoI,TIo-IIIeIII{e Io TyIIaHIIo0TI{ }IaJIo 
'

JIaeTgtr BepxLI;Ifl I'paHu{a. IlourOrqcnre J(O T)/NIaIIHoCTII orrpe/{eJItIJIoCIr IIo

orrrorlenl{flu: I-I.,/IJB, i.Is/I-Ip I,I I-IalIIp l'L7-201. JIltnuP FI" nouonr'soBarl

rre yAarrocL, rr1r, rroi orra 6.{crrArrpycrcn c nlrrllrefi I39Bg [H III1. Tcopetn-

{ecnoe Brraqelll{e 6anr,llcponcnol'o /{cnpei\IeHrtl Bsrlro l1o Ee4xiecy [21 1.

,(lx cpanuelrrrrr B aToi.i ?He ra6.rrr,rqc flplrBeAerrbr paocTorrfrrlrl no o'f],elly
t5l, m1noscrroNry [4], Bopourlouy-lScrr,nullrroBy [3], lleprralry [1 1, Ilarry [2]'

HeSonr,uroc rroJrtlrrecruo o6l,exrou, /{Jrrr }toroptlx yAaJrocb oqclrrlTb pac-

CTOflHI{e, I{e /(aeT ROBIIOiITIIOCTII l(0.rtaTb ollllol{C,'Iel:IIIUIe RLIBOII]I OTIIOCI{T0JIbIIO

IIp aBI(Jrblrocrll rI I]II Il CAeIII{btX rlllt aJr.

flpe4ctanu.aercrr ilecLt,ra ?KeirareJrrrrrl,IN{ IIcc.lIe/{oBarll{e lleiItBIleBAIIoro IIo-

TJIOTTIoHUFI CIIeqIIaIJTLIIO B OItpeCTIIOCTttx TIJIaHeTapHLIX TyL[aIIIiOCTeI"L ]I B [epByIO

OTIEPEI\b B OITPECTIIOCT'IX TEX, CIICITTPLI I(OTOI]LIX XOl]OUiO I{3YI]EIIbI'

IIon5pi, i902 r'.

JIrrrcParYPa

{. L. B e r nr a n. Bull. Lick Obs., 18, 57, 1937'

2. G. G a m. Nlonthly Notices Roy. Astron. Soc',99,71, 1939'

e. E. A. Boposqon-BoJrl,rIMIrrron. Actpolr' x.',27r 285, 1950'
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Tou XXX, 1963 r.

K BOTIPOCY
O COOTHOII]ETII{II IIJIOT}IOCTII TA3A I4 tIbI,[U

B HATIPABJIEHI,II4

AI{O@I/3I{OI,I Ty}TAHHOCTU NGC 6618

il, il, II Portutt

Ilplrncgeur,t UJccTE, O - B0 sreag, r{oropr,rc }rD}I{rIo pacc}Ia1'llllBarl) I(aR qacrb Bo3Nro}fi-

rroro aoa6ytn4arotr\ero cnorrJrerrr,rfl Tyr\rar.rirocrrr NGC 6618. flstr, rra IIIIX lBJr.arorcfr BBeSAa-

lrr,r Of. Otnorrerttre rlJrorrrocrtr raaa rt rrJrorHocrrl rlbullr B grotr [aflpaBJrenrar laflaHtrftlt
Merrflercrr or 70 no 150.

THE DUST TO GAS DtrNSITY RATTO ]N T}Itr DIRECTION OF TIIE DIFFUSE
NEBUI_A NGC 6618, by L L Pronik.- Six o - B0 stars, rvhich car be considered as

part of a possible excitation cluster of sl,ars o{ NGC 6618, are givcn. Five of these are

Of type stars. Thc gas to dusL densit5' raLio iir this direction oI the Galaxy varies from

70 to 150.

Boupoc o coorrrorueHrlrl raaa r{ [r{JIr{ B nreF,{BBeaIUIor,r Bclr{ecrBe faJraltrlIltu
uayq;1r"" B ocHoBHoN{ Iro cTaTI,ICTII{e cI{I{i\I rIa6.rrlol{criIIarI. Br,ura nar"r4otta

KoppeJrEqr{fr Me)fiI{y troAoserarrr.{ raJlaltru[t Ir apltocTbro I]aAIIoJrI{IrrI[ 2l cnt, lll .

Melr{Ay 1aBSLITHaMra I{BeTa IrrapoBblx CItolJleHfiilrr. Iopaqllx BBeBi{ B accoqfiaqlIflx
u cpe4neir rrJTorr{ocrbro rreirrpaJrrrr{oro BoAopoAa 12-41, IIpn otorr onaBarrocrr,
qro B o6JIiIItax c 6onlrueii rrJlorllocrrrro TILIJII{ firlorHocrb raBa. Tar(]Ho BLItrre,

a oTHorrreHl{rl IIJIorlrocTeil Pra'/Pnburb yL{eHrIuaeTcrl. Ilo ncex yno}rflHyTblx

Bbrme pa6orax rrJIorFIocrI) Hel:trpaJlllloro BoAopoAa 6pa;racr, I'{3 [5,6], rAe oua

cuJrbrro ycpeAlrerra R npocrpalrcTBe. ll cpeAHerlt oTrIoflreHl{e IIJIOTHOCTeII Hei,iT-

paJrbHoro BoAopoAa, Il3JryrJarorqel0 JrI{HrIrO 2l CU,,I{ lrl,r"rrr{ noryqaeTcfl or(oJlo

100, [eMeHrrflcr] B paBIIbIx nrc]I{BBeBAHr,Ix o6raltax or 35 4o 200.

Pa6or, ilocB.rlrItrelllrblx cpaBIreIII'IIo Pr.a.)/prLrJrb B orAeJIrHl,rx o6Jraltax' [oHa
erqe oqeHb rraJro. CpcArr rrllx r{}rrepecrro orlrerl{rr, pa6orlt M. I{arftau-Itacrarl
[7] r P. ,{anltca [Bl. Peaylrrarbr IlepBoir uollroc:rlrc noAr]lepx{Aaror BbIBoAbI,

no]]yqg1111t e ll0 CTaTLICTI{q0CHI,INI AaIIItl,I[I, ]J TO Bpel\Ifl HaI{' COIJIaCHO I}bIDOAaM

BropOIl, B6JIr,rBI,I IIIJJIeBIIx o6lartou apltocrr paAI{oJTI{HI{LI 21 cat, :r.att 6y4to
IIOIII4 ?I{ AETCfl.

B uocre4uee Bper\,rfl craJrr{ froflBJrfrrrcrr lla6orr,I, B HoropLlx o6traHa lrei'it-
paJrr,Eoro BoAopoAa r[Byrrarorcfl rro JIr{HI{II 2l cat rt c,lTeltTpe flpl{r{x paAfioucToq-

Hr{noB. Ilocxoltrty noJro}ncrrr{e B rrpocrparrcrBe 6oflb[firlcrBa orl{x paAI{o-
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ficToqHultoB I{sBecTHO I,13 OrrTEqeCnUX ,r[aHHr,rX, TO MO]r(HO 60JIee r(OHnpeTr.ro

roBopl{Tr, o cooT}rollrerrl{ll rasa I{ [r,rJrr{ B aTI{x r{alpaBJleHlIflx lailar{Tunu.
Mr,r cge,nalu nolLITI{y onpeAeJILrrL TaKI(e cooruoue}rrlrr B rralpaBJIeFrI{I4

na rtr{{ysHylo ryr,raul{octr NGC 6618, pa4uoua6nro4eulrfl Baflrbr r,ra [9,101,
a orrfisecnue - va ltll.

Cornacno [9], paccrorrrrlre Ao pa/\r{oryrrarrrocrfi NGC 6618 BarrJrroqeHo

B rrpeAeJlax or 2600 lo 4000 nc o:r Connqa. flocnonr,xy (xax y6e4urc.nr,uo
:[oHaBaHo n t12l) paAuor.Is.[yqeHEe ry[raHHocrr4 rerrJroBoe, To (otrr[qecHoeD

paccro.rrrrl,Ie ryr{arrHocrrl rrox{r{o nafirz uo noa6yrr4arorqrlrr BBeBAaM, IIa [13]
cJreAyer, arro rra, TynlalrHocrl trpoer(rl(pyercrr firrrr, O - BO-aseBA, oIIHa I{B

r{oropr,rx Hracclr{Uqr{poBaHa B cr{cre},re MK Han O5. Cpe4uee paccrorr}rr{e Ao

rpy[rbr anee4 6trno oqerrerro r 1900 nc. flpnaegerrrrarr oqenna uoxer 6rrrr,
clIJlblro 3aHtr{}r{elra, ecJIL{ cpeAII STlIx SBeBA eCTr, SBeSAbI o,.XOtOpr,re rraN{IlI KJraC-

cu{nquponaJrr{cr, rian O - B0 (cu. upegncJroBr{e n r{araJrory [14], Aannue
noroporo I[ctroirbBoBarrl{cr] n [13]). IlocnoJrrrny cBerl{rrocrr{ snes4 O rrpeBbl-

rrraror cBerr{nrocrrl anea4 B0 ua t-2 BeJrI{qr{HLr, paccrorruple Ao rpylrlLr BBeB/I

Molr{er cyrqecrBerr}ro r{Br{euurr,cg. floarorry rrr{eJro cr{brcJl Brr[MareJILHo rrepe-

CIIOTpeTb CneI{TllLI 3Be3II, paClO,IIoH{eIIIII;IX B OHpeCTIIOCTII ryl'rartuOCTO. B
Earrrelr pacnoprrlrreHlru 6r,rno tG nnacruuorr co clexTpaNlrr BBeBI( eroti o6na-
crr{, rIoJIyrIerIIrI{x n 1951-1955 r. [14].

'Ia6.,rlrria t

242t)

24-;:3

250lt
2510
2571
2595
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23)2
255(j
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+0m,77:
+0,46
+0,78
+0,85
+L,t4
+0,56

-6mr7
-6,7
-6,7
-l'J
-6,0
-6,7

,l)m,11

12,B
13,1"

\2,9
Lt.,5
72,8

lptt,'l

3,9
4,8
4,9
5,7

pyrra
| 1,2,04

I tt,ts
| 11,30

+0,53
-l-0,38
+2,0J

2,5
')0
B,i
7,0
6,6

-l-0, 6

-{ ,6

-6,6

8, 1)

LO,tn

9,8
10, 5

10, I

IIamlr peayJrbrarLr, a ranlr(e AaFiI{bIe, BBflTr,Ie I,I3 Apyrl[x ucroqHlIRoB t

co6paHr,r n:ra6n. 1. B nepnoM croJl6qe ra6iluqbr npllBeAerr Holrep no Hara-
.ror5r [{d], Bo rropolr - rrolrep BD, n rperr,ell - cneltrpaJlr,Hr,Iir ItJracc,

B qortscprolr rr rrrroM - {ororparfra.rccnue BBeBAHr,re BeJrrrqrrnr,r (mrt) m rto-
r{aaarcJrlr r\Bera (C) lre ltaraJrora 1L41, r ruecroM - trorJroutreu[e cBera ts

.rfororpar[uuecr{r{x Jryarax (Aor), B ceAr,Morll - a6colroruanrfotorpad)usecxafl
BeJlrarr{Ha (Mo), B Bocr,rvror{ - }roAyJrr, paccrogHrlfl (mo- Mos).B [11,15]
ofirIcarro, HaH iloJryqetat ilIo, u Arr. f(annr,re, Br,IAeJreHHr,re HtlIpHbrM rnplr$-
roM, Bsrrrr,r r{B [16, 17].
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3nea4u ta6"u. t paBAeJIeI{bI }Ia ABe IpyIIubL B nepnyro Ipynny BKJIIoqeIlbI

ItrecTb BBeBA, paotroJloll{eHHr,Ix B BOCTouHoli qacTl{ I{oMflJleltca TyMaEHocTeIf

NGC 6618, IC 4706, 4707 tr S 193 (t[ur. t)' B cuexrpax 3BeBA )rol1 rpyru]'I
(ea ncHnro.reHlrer{ anee4u Nl 2571)

rra IIeItoTopt'rx TIJIaCTI'IHI{aX RI{A-

I-IbI 3N{IICCIIO}II'Ir,Ie JIr'lIIIII'I 3970'\
(tf., FIe II, Ca II),4026 A 1I-In t,
IJe II) , 4L0L i\ (Ho, He I1),

42OO ,i\ (I-Ie.II, l{ IID , 4340 L
(FI,, I'Ie fI), 4471 A (FIe l),

rlrrrr'. 1. rDo roljrarluts 1) -\laHlocrrr
NG(l 6618

o. - B cI,IIMx ryqax, [oryrreHa c 16//ABortHbrM acrporpa{on ua r]JracrrrHr{ax Agf a Astro-Platteu;
6 - I uyuax Ha, cronuponaHa c HaprbrllanouapcHoro ar,naca, TouHrre JrlrHrrr.r - rparrr.rrlbr o6racreii
c oEI,IHar{oBbIM nouronreHrreM corJracr{o [11]. Pr,rltcrtr.re qr,r{pbr - nonepa oS.nacreii o/Ir.urarioBoro ro-
rJlolqerrrrq ne ,I:oii xe pa6oru. Ill,nnrr,rpuaa,:rr,rrrr{E - paguep r{ floJro]r(cHlre rrlpa Tyrrarrflocrlr lrancr{Nra.]rb-

Horo pa,qtrorrarlccrrufl corracno [10]. Cerep cnepxy, BocroH cJreBa

4541 it" (He II) . floaTonry, coriracno [181, cnenrpbr Drrrx BBeBA, rro-BrrAlrrrouy,
He lroryr 6r,rrr, 6oree rroaflHr,rMr{, qeNr OBi (l,Iu: - 6',"7 [191). flparna,
B clreltrpe SBeBAr,r Ns 2504 Dmrrcolrourrr;re Jrrrrrlrrr 6r,rnn nlr4Hrr roJrbrio na o4troii
IrJracrI'IHHe. Mcxtaneagnoe uorloqe]'F.ne A.po B odracrri, rl(e pacrroJroE{crra Dril
rpyuna BBeBA, rvrelrrrercrr or 3l'9 !,o 5',n7 . Cpe4nuii ilroAyJrb paccrorrrrr{rr Ao
rpyrlnbl auea4 121'6 (3300 rzc), Bepoflrrro, BaHr'rErer{, ran nar{ Honoropr,re r{J

BBeBA BtroJrHe tvror.yr 6rrrr 6oree parrrrrrru, .rcu OBf. llannrr o6paaou, ora
Ipyntra 3Be3A, IrO-BI,IAr.rlrONIy, trBJIfleTCrr cacTlIO Oser.Ib MOJIOAOIO CnOr.rlelil'rrr,
noa6yrH4aronlero ryualrHocrr, NGC 6618. Paccrotrnne Ao cHorrJrerrr,rfl?

3300 - 4A0A nc, Hetrrroxo corrracyercrr c paccro.Erlr{er{ Ao paAuor,rcrorruutrir.
NGC 6618. Paauep rpyn[br BBeBA B rrpoenqrrr Ha r(aprrrrruyro rrJrooxoc]Trr]

-78 nc.
flRrr aneag aropoii rpyiltrrir

TyMar.rrlocrrr, n partoue trJrorlrllx
pactroJrolr(eHbl B rolr(Hoft tr BanaAHoft iracrr{

trbrJreBbrx o6JIaHoB. Sneaga Ni 2392 narun
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BnepRr;ie fiJraccn{flqrpoBarla HaH Of; ]] I{ararrorax I-lD r[ I14l orra BHaqurcfl,

Har{ K2-K5. B cnexrpe oror"I BBeBAbr t}.ruoner:onr,Iii Holreq claJrrrrro ocJra6irerr r4B-Ba

MeE{BBeB[r{oro uorJrorqerrr4.frfi JrrrH],rrr 4200 A(He II, N III) n 1+f,40 A 111r, FIe II)
lTpl{HtrMaJrtrcb Ha c[exrpax c lra.noii glrcnepcuefi Ba JrIHI{u 4227 A rT rroJrocy
G. Ha Henoropr,Ix Harxlrx rrJracrl,rrrxax Drr,r JrI{}rI{rd BrrAHr,r B ugryqcrrr,rpr; cal{arrl
6o,lrrrra.s ttx I{rrrerrcrlnuocrr, na6-
rrrol{arlacL 30-31. VII 1954 r.

IJa Sur. 1, a ntl4no, qro Ba-

traAr{a.fl qaoTb .fl pHoro paAl{orri,{pa

CItpLITa OT IIaC IyCTLIM TILIJIeBLII{

o6,naxou. Xo4 uor,rorqeHl4rr c pac-
cro.rrHlrel,r B EToM o6nanetrofia r.rc-

cJreAoBaTb He yAaeTctr, TaI( Harr

CITBOSb 3TO IICITJIIOqIITEJII,IIO IIJIOT_

rroe o6;rano roqrr{ rre BtrrArro

BBeBA. lJa npaax ero pacrroJrolne-
Hbr BBeBAbr * i\t 2255 u 2336. IIor-
JIOIqeHIIe, O[peAeJIeI.IHOe IIO STlIi\I

sBeBAar{, XOpOmO COrJraCyeTCrr C

xo,[on{ [orJrorleHl{rr B saBr{crrxro-

cTL{ OT paCCTOrrFrr{.tr B lrafipa]l.rre-
Huu BocroqHort .racrE TyMaHHocrlr
({ur.2). O norrorqeHr{rr Bnyrprl
o6,rarta, K colr{aJrerlr{Io, froxa rrllrl-
xollrrTcrr cyAr{Tb ToJrr,Ko no o4nofi
BBeBAe J\t 2392: ouo peBno Bbr^e-
JrfreTc.fl rro cpaBlreHr{ro c coceAr{E-

Irrl yqacrnax{rr, Aocrtrran B*7 na
paccrorruur{ 900 nc.

B roxrnolr frJrorrroll o5rarte ua-
xoArrrcrr ABe BBe3Abr * JS 2556 lr
2564, cncrtrpLr I{ tron aBareJrr,{ {B0ra
Itoropr,rx onpeAeJrelrbr n [j7].
l.[ or.n orqr:rr r,rc r,I ]l accro rJrrr{ e ll,rrrr
DTI4X 3lieBA cllu/{ereJrr,crByror o roil{, trro rra roro rynrannocrz NGC
6618 rraxo4nrc.rr o6.nano rrrrJrl,I, [rror]rocrrr I{ paccro.rrrrue norolloro cpaB-
HI4I,I6I c Il'TlorHocrrlo I,I paccroaHrrelr BarraAHoro [r,rJreBoro o6nana. 0ro o6natto
xopomo Br{i{r{o na $ur. 1,6. CreirxrrrraHrrrr j\l! 2556 n 2564 BMecre co BBeBAa}rr{
Ili 2392 v2336 (I35) o6paayror recr{yro rpynry n6iluav o:rux o6narton. paauep
rpyrrnbr u npoexur,ur Ha KaprI{rrriyro rrJrocnocrr, .-- 6 nc. Ecny. 6lr tylrannocrr,
NGC 66tB rlaxo/urJracL I{a paccror{Hl{rl ..- 1000 /?c, Han [peArroJraracrcrr
n pa6orax 120,27 I, snea4a }li 2392 BrroJrHe ivrorJra 6u ooa6yxr4arb ee. oAuano,
palu{ol(arrnr;re cBlrAererrrrcrtsyror B rroflr,By roro, arro aos6ynr4aroqr{},rrr cxopee
BCCIO ,rBJrrrIoTcrI 3Be3Ar,r rpynntr N 1.

a' 3'r'il aneagu lrxteror rro riara.nory tl7] J\-b 755 u 756.
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@ur, 2. Illar'reneulIe fiorJroqeHrrfl c r\roAyJreNr
paccrorrnrrfi n o6nacrnx 1,2, 21, t 22

cor.:lacno [11].
I(pyxrH}r - BBeBAr,r, AaHHbre AJrH noroplrx l,rcnoJrb3oBil

Jrrrcb rro na6lrogeurlrm D cr.rcr.eMe Ll, y
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(Dnr. 3. IIpo{um JrIrHlIIr florJlorqeurltr
2l c"u, nntr lvuaHnocrn NCC 6618 cofrac-' ' " r,o pa6o're [9]
Beprl4HarbHbre JrtrHrrrr - omu6nl4 IIaorloneHufi.
IlIrpuxoBoit JrLIHueii noHa3aHa qacrb upoSulrn,
He r{cupaBJlcrlHoro 3a llHcrpyMeHTarbHr,llt HoH-

'Typ V, rAe Iv - ra6,nrotraemas I4IireHcI4BHocrr,
,B JIUHI,II4 IIOTJIOUIEHI,IE, I,T_ IIITTOHCIIBIIOCTE lIS'

,JryqeHrrE panr4orYMaHnocr[ NGC 6618 BHe noJro-

cbl llorJloueHufr

Ol\rrHo.rrrafi

-I!mt\ 
I

I

Ni
. JOJraHa

v*' 
I u, *r*.1neL+ 
I I

t
2
D

4

5

* v - orrocfiTeJrbr{aa qacrora paAtroual]yqerl{Fti V - fiyrreBaa cr(opoorr,; -max- MaHcrrMaJrr,HaE
P

onrr.rqecnaa ToJrrrla r{ J 
trdv rnyrplr Hafi{Aofi JrlrlrrrIr uo Ea6rrc[esuaM c oEusosrofi aETeHHofi. rrplr mu-

,prrHe JrexecrHa 35'; rroo* - MaI(cI4MarI'HaE onrl,IsecHafl roJlqa I4 J.rd, auytpra Ha}}(lofi TITHIIH no

'Ea6r1o[euflrM o ugrepQepoMerpoM rrp]I mlrpr{Ee JIelecT'fia 12'; r - paccrosulre or Couuqa; mo- M pg-
T'IOIYJIf, PACCTOfIEIIE.

Tenepr, colocraBrlM orrrllqecxl{e AaHHbre AJIfl trErJreBbrx o6ilaxoB c paAr{o-

AaHHbrMrr AJrrr o6JraKoB HefirpaJlr,Horo BoAopoAa. olrl,IsecHl{e AaHHr,re [pI{Be-
.Aeril,r }ra {ur. 2, paAI{oAaHHr,Ie - Ha $ur. 3 r{ B ra6rr. 2. Ha Srr. 3 npe4ctan-
.rrer{br rrpo{urrr.{ ilrr:f'v:it [orrrorqeHl{ s 21 cnt, B paAllocrreKrpe ryMarlHocrlr NGC
.6618, noJryqeHHr{e c oAr{HoqHofi aHreHHort rrpll uI{pI{He Jrerrecrna paAtro-

.aHreHHbr 35'(a) rr c [rrrep{epoMerpoMrrptr ur{pr{He Jrerrecrxa 12' (6) . }taxt-

lbrfr noHTyp Jrr{Hr{r{ rrorJroqeHl{fl B coorBercrBr{I,I c .fipr(o Bbrpa}r(eurr6rMr{ Ae-
'TaJrflr{fi I{a Irer{ 6bIJI paa4enerr Ha r(oHrypEr orAeJlr,Hbrx BoAopoAHbrx o6raHoB

TAIT, IIT06I,I O6U1EE IIOTJIOq,EEI/TE B JII,IHI4II 2T CN, OIIPEAEJIEHHOE IIO BCEMY I(OI{TY-

py, 6llro paBHo cyNllre IIolJIorqerll{Il
B OTAe.rrbrJrJx o6naHax. Peay;rr,rattr
pasAeJ]errl,Ifl sTlIX lt0rrrypOB Ha I(OlIry-
pLr o6JraHoB, corJracHo [9], nlteActan-
JreHbr B ra(t.2.

Cparncnlre orrrtlrrecrtr{x I{ paAr{o-

/lilnrrbrx I:I&rIII0[I c calloro 6lnmlrero
o6ilaxa. flo ourfi.Iccl{ulr AaIIItl;INr (cNr.

r[nr. 2) 6llltxrlee o6raxo litlxoAlrrcrl r]a

paccroaHrlll 130 nc or ColHqa
(m,o-M,s:s*5). B yrlacrltelli 21 orro

rrotJlou{aer or{oJIo 0"'5, B TO BpeNIfr Italt
B coceAllllx ytracrltax J\D 12 n 22 oll.o

norJroqaer 1"'0 - 1"t5. 3to o5flaito

xopolxo oro]r{AecTllJraeTcfl c o6JliutoM

Heiirp a JIbHor o B oAop oAa, IIa 6 JIIo/Ia er[LrN{

c oAI,IHOrrlrOr"I aIITelIrIoiI Ha paccTofl-

Hr,IrI 160 i?c or CoJIlIqa. flpu ila6JrroAe-

HI{'IX B YBITOII NYTII{E, HOIAA PAAI'IOIIHTEP-

{epouetp ilpr{EllnIaer uBryrlellue iloaITlI

ToJILHo I'I3 yalacrl{a }li 21 , oIIo Ire ralt

122

\\

d

6

-80



'rICHo BLIpa?ReHo. TaItI{}r o6paBoM, yr\,reHr,meHrIro rrJrorrrocru 6nlrtnuero rrbrJrc-
troro o6nana u o6nacru N 21 no cpaBHer.rrrrc c o6nartanru J\li 12 r22 coorner-
crByer yrrerrbrrreHr{e [JrorHocrm (ntm rcuueparypr,r) ]loAopoA]roro o6rana,
lra6nrogaeuoro n 6onee yBItor{ rryqxe rro cpaRr{eHnro c o6,;raHolr, na6tro4aeMbrr\r
R trII{pOHOr{ fiy.Ilte.

Bropoe frr,rJreroe o6raHo rra {ur. 2 o.renL qcrr{o Br,rpa}r(eiro Irrl yt1;1g1r,o*
J\i 12 tt 22. Oqeuxlr paccrorrHr{rr Ao o6rana ro llarrHr,rrr o6or.rx yqacrnoB
rlorlru coBraAalor: mo - Mpg: 9:5 (790 nc). flalr,nnn rpar{trqa o6ra1a,
Boarro?fiHo, AoxoAr.{r 4o 1000 nc. Ha yqacrxe N 21 upr,rcyrcrBr,re Broporo
,o6lana l{o}lirro yraAarb rro pocry rrorJrorqeHr,Ifl c paccrorrHr{en{, oAHaHo BAcor,
'CJIIIIIIITO},I }IAJIO BBEBA,'TTO5i,I BI,IAEJII{TT, OtO O6NArrO. POCT IOTJIOIqEHIIfl I] PAC-
crlarprrllaeMor{ yqngrr," r.ra paccrorr}rr4rl or 6lrlxiuer.o o6.nana qo 1000 nc
npnlloplro ABe DCJII,IIIII]II{ NTOTHHO rrpllHrlTr; 3a Beilr,IrruHy noIJlolqerrtl_tr Bo BTo-
pou o6nane, llpu coflocratsJlel{Irrr orrruqecnrrx rI paAr,roAaHrrr{x neo6xo4lruo
IpI{ILaTI; BO BHII1\'Ia}IIIe, YTO B "rlefie0Tolt pall{oaIITeHIIbI [OIIaAaJIo lISJIyqeIII,Ie
Iic roJIr,Ho nocTo.IHoli aIacrl,I Ty'Malrlrocrlr, rAe lIeiriBneBArroe IIorJ]o[\errI,IC oT]Io-
cureJrrrlro c,lta6o, IIo raltiI{c rI or yt1;ig111a, Bar(ptIToro rycrlrnr[r,I nr,r;nenr,rlti,r o6;ta-
rtallr{ Ha SanaAc rI rcrc. llrurxtr.sn rparrl4l{a DToporo rrrrrJrolloro o6ntrrta na
.3ronT yaracrlie orpe/(e,TlrrrlacL ro Nrero/Iy Bonr,{a [21 ]. Ila ifur.8, [p].rBeAerr-
Hor"r n [21], nr4no, arro nptr{Brrre J3onr{a r.lrrrepecyroqcro rrac yuacrna lrc6a
n o6;riicru cpaBrreHr{rr Harrl{Fraror pacxo/(r{rLcrr onoJro tflps : 14," 0. Ilcnr
rprrr.rtrrrr Bo Bnr,Irrarrue, qro nepBoe o5;rario norJrorqaer lr:.0 -- 1.rr5, :ro 6nurx-
rr.frrr rpaHr{r{a Bropolro o6naHa, corJracrro [22], npnxo/lr,lrcrr Ha paccroflrrr.re
700-800 rzc or Co;rnqa.

flplr o6cynrAeHr,rr.r /larrHJ,rx ra6r. 1 lrbr RrrACJrrr, rrro rlorJrorqeurrc B yqacrriilx
roll{IIlilx tr BarIaAHL,Ix re}rlrlnx rrr,rJreB6rx o6narton lIo}rter Aocrrlrarb Bocbrrrt
Rerr.rqr,rH rra paccroanlrlr J000 rzc o:r co.;ruqa. cpeTlnee nolJrotqcrrlrre B DToI,r

o6;rarre, orrpcTleJrorrHoe rro 3BCBAau Ni 2392, ZSSG rt ZSG4, A,s :6r,7. Bropoe
ltblJreBoe o6lano rax?Ite xopomo orolrtAccrRJlrrcrcrl c o6.nartolr neri'rpanr,rroro
ROilopoAa' Tr,.rr Itoroporo' corflacrto ta5r.2, nprxo4nrctl I{a paccrorrl{I,Ie
730 ttc or Coarrqr

lio.uee l(aJIenIIc nle?riBIletsi'ITIJ,rc o6;nartu, rtoroprie xoporrro RbrAcrrrrrorcrr rro
paTlnona6nro4errrrrrnr, rteroBr.ro?rirro paBJrr{rrr{Trr r{a yrracrrte }ii 21 rfnr. 2 ua-aa.
rrellocrarira 3Be3A, fIpau4a, {.rryHryaqlu,r D rrotJlotqe}rrlu cBcra cenrr,I AaJrenrlx
sBeBA cBrlAercJrEcrRylor o roNrr rrro rra paccro-ErrrIr{ or B:r'oporo nur.nesoro o6,1a-
Iia Ao ryi\{arrHocrr,r NGC 6618 r,rr{eercrr rre oAHo rrbrJreBoe o6nano. Ha yuacrne
}& 21 B Droll lrlar]aBoIIe pacctoaur.rii rror,rror{errrre yBeJrr,IqlrBaercrr [p[[{epuo
rta 2'," 5. flor"uorqcnlle B BalaIHoNI TCr,rIroM o6.nane nrbr orlerlrlrr, [prrBJrexa.s AaH-
rlrrc pa6or [70,21 ]. B o6eux pa6orax rreBaBr,rcr{rro rrorraBal:ro, rrro B paccN{ar-
pllBacrrorilfetrrrorl o6naxc Ha paccrorrrrlrr or conuqa Ao rylraHr{oc'rlr NGC
6618 nor.rroillcHr{e A* rte rrerrrrrrre 14^5. Clc\onareJrbrro, ecJrr,r B rrepBr,rx AByx
o6nartax norJIo]qer{Ire paBrro 7ut2, to Bo Bccx AaJrrrrrr,Ix ouo - 71,112.

.Ha6nro4euI'ra c unrep{epoMerporr BrrJrroqaror cJrr,I[rnoxr MaJrerr],nyro qacrrl
TynralrEocTll, rloarolly cpaBrrelrlre orrrrrrrcclil{x /IarrlrrJx y4o6uee IrpoBoAr4TL
'c na6.uto4eul{E}r!I, BbIloJrHeHHbIr,rI,I c oArrrro.rnori arrrennoir. If pu cro},r, Hart DTo
BIIAIIo Ila {lm. !, at 6, uo}xtro cql,ITarrr, rrro roJroBrrua uyarxa pa/tfloar{TeHr{rrr
NPIIXOAI,ITC'I HA O6TACTI, N 21 , A TOIOBIIIIA 

- HA O6JIACTT, TYCTI;X fII,IJIEI]rIX

709adJ



o6IaHoB, pacIIoJIolIteIIHbIX I{& rcre !I saIIaAe TyMaHHocTI'{ NGC 6618. Peey;rs*

TaTbr ColocTaBJIeIII4I.fi oIITIIqecItI{x u paArrOAa}IIIbIx I{B Ta6[. 2 r{ c 6lrl. 2 nptt-

BeAerrbr B Ta6Jr. 3. B mecroN{ cror6r{e ra6rfiqbr Aaerc.a orHortreHr{e rIJ]orHocrlrl

IIhrreBr,re ooraHa

J,lt, 06raHa Plns/Ps6166

130

-700

3-l 4-.1-5 1.42

HefiTparbHoro BoAopoA& Q"a, H rrJrorHocrrr rrbrJrr{ QrHJrL. 3ro coornoureHrre tro-
JryqeHo tro AaHEbrM rpeAbrAyq[x croJI6IIoB rlo I4sBecrHblr4 6opMyJraM [1].
flpn erou {axtop a${entltruocrfi Q ArIr $ororpa{flsecnux ilysefi trpltufr
paBrrbrM rpeM, a paAr{yc [r,rJII{HItr[ a : 3'10-6 cttr,. .(ln reuneparyplJ I\{eE(-

BBesAHoro BoAopoAa rrplrHflro sHaqeH[e 100' K. Bce rpr oIIeHKI{ Q"or/Q.,or"
HaXOAflTC.tr B rrpeAeJraX SHarreHl{fi, I{BBeCTI'IbIx I{B JII{TepaTypbrAJIfl 3TO}i BeIITI-

III{EI,I B APYTUX [{E}T(SBEsAHbIX O6TAHAX.
-'Ocnonsnre BbrBoAbr pa6orbr cBoAflTcfl K cJIeAyIoqeMy:

t. Boa6yxparcqr{lru BBeBAaMrr ry}raurrocrr{ NGC 6618 .rrBJr.rrlorcfl BBeBAbr

oqerrb MoJroAoro cHorlJlerrlr.fl, B cocTaB noToporo Bxo[ur tro Kpaftfleft Mepe

rr.trrb BBeBA Of . Soeegu rpylrrbr I ue ta6n. t ssilglotcs qacrhlo aroro cftonJre-

Hr,r.f,. Or\eHHa paccrorrul4.s Ao atoft rpyurbr BBeBA 3300 rzc xoporuo corJlacyer-
c.rr c orleuxoft paccToflItr4.fl Ao paAl{oryl\raHnocrrn NGC 6618.
- 2. flo Ha6rroAeur.r.flM 6ilulr(Hero o6rara Molr{Ho 6r,rno aaneu4Tb' qro flpu

yMeHbrrreH[r{ TIJTOTHoCTT{ trbrJIeBOIo O6IaHa yMeHbIxaeTCf I4 IIJIOTHOCTT (ullr
reMrreparypa) noAopogllqro o6Jlar(a.

3. Paccronru4fl AByx 6nuxuux rlbrJreBlrx tr BoAopoAI-Ibrx o6raxoB xoporlo
coBrraAaIoT B rlpocrpalrcrBe. Pacxorx4euua B paccro.flIlrrfrx cocraBJL[IoT

MeHbrxe 50% npotrffierrEocrl4 o6naros [o ryqy sperrr{.fl.

4. Oruoueur4e rrJroruocrr{ HefiTpaJrr,Horo BoAopoAa r{ rlJlorHocrr4 rrbrJlrr B

MerKBBeBArroM BeulecTBe B HarrpaBJreHl4r{ Ha TyMaHrrocTr, NGC 66{B MeHtreTo.fl

or 70 go 150, ocranaflcr, B npeAeJrax BHaqeHlrr,i raasectHlrx AJIII atoir serrlqunbl

AJr.a Apyrl1x Me]fl3Be3Alrr,rx o6naxos.

,(ena6pr 1963 r.
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AnAAEMI4ff HAyn CCCP

14 3 B ECTI4 fi ITPbI N,ICHO i4 ACTPO@I4 3 I4IIECITO i{ OB CE PB ATOPII I4

Tolr XXX, 1963 r.

ME )I{3BE3A HOE I IIOIJIOIqEIII,IE
B IIATIPABJTtrHI{U HPABOBITIHOft TyMAHIIOCTI{

O. C. BPolcnan

Ilo naSr,rgrau rluera 86 BBcBA crrcnrllarLrrbrx HJiaccos O-liS onpeAeJlelro rlelltarleBAlloc

norJrorqeHse B r{arrpaBJrcrruu ltpa6onr'r,4loirrylranrocttr. Ha paccrorIIIiIII oHo'rro 1100 zr:,:'

rrprrrrflTol{ g.rr Itpa6onugtrort rylranuocrrr, Er.I3yaJrbrloc norJroq,e}Illcpal}Io 0*70. IIonl,-

Byrrcb paArroga6nro4enrlrlrn Jrrlrrr.r[ fiorJroqenr,rfl ]u 21, c"u B cne(Tpe etoil tylraltlrocrll, ltlrt-

rrrrcJrego OTHOEerrrIc ruornOoteii IaBa II IIIIJIII, [OlyqLIBmeeon panur,rU 1.20.

INTERSTELI,AR ABSORPTION IN TI1E DIIIECTION OF TI]E CRAB NEBUI,A,
by 79. ,S. Broclskaya.- Intersbcllar absorp[,ibn in the dircr;tion of the Crab nebula has Lrccrt

cletermilecl lrom t1e color excesses of BG O - FB stars. Objective prism platcs (tlispcr-

sion 200 and 300 ATrnm al, FI1) are used for thc ciassification of the spectra. Thc color irr-

diccs are found by the photographic method. The magnitude scalcsare bascd ori avail-
able pho[oelectric ohservations. The measurcd magnitudes (nrr) and color irrdicos (C')

are reduced to the B, 7 systern according to the relations obtaincd by the author in [8]:

V : mu + 0,22 (B -V) - 0,06,

B-V:C-0,267C+0,06.

\/isual absorpiion is cornputcd from lhe re]ation Av:3 Dt-v. 'Ihc absolul,e rnagni'
l,urles of the stars are olt tire l,IK systern, rvith the exception of A0 slars for lvhich

XIv: +0tn5 is adoptctl [9]. The relation bcts.een A, and the tlistanccs is shos'n in
fig. 2. At i,tre dist,ance of thc Clab nebula oI about 1100 pc, aclopted at prcsent,

Ar, : *0m70. The gas 1,o dusl, tlcrrsity ratio is esl,imatetl, *tr 
:120, using raclio

ol;selvations at 2t cm of the absorption spectra of the Crab ncbula [10].

,[,u nccr e4oB a rrrr.fl c[r,ra uuecrtlrx yc.u owui cB eqorllrrl It pa 6 onlrAuo it tyua t r-

Irocrrr Heo6xoAr,rMo BLrarrr noJrubrr,l c1rerirp oe r4Bilyqertr{fl B orITI{aIecI(oNI rI paAI'Io-

AlrarraBoLrax. I1pr,r [ocrpoerrr,rr,r rarroro clcrrrpa olrrlqecltlre Ha6JrIoAeHua IIaAo'

r{c[paB],rrl, Ba t[e]HBBeBAHoe rlorJrorqellrle. ,[,o cnx IIop c[eqrraJlr,Hble ua6rIoAe-
jrrra AJrfl olrpeAeJrelrr,rfl tre]r(BBeBAHoro rforJIoIqeIII{.s B rlarpaBJreHITu Hpa6oBull-

Hoii TyN{aHHocrrr He npoBoArrJr}rcr,. Asropr,r pa6or rto I,IccJIeAoBaur{Io r{3JIyaIe-

rura Itpa6oBrrAIroii TylraHrrocrr{ rIo.rrr,BoBaJIrIcb lrplr6JIu]r(eHr{r,IrIrI oUeIII{aMrI

NIC)fi3Be3AHOIO ITOIJIOUIoE!LfI, OCHOBaI{HbIn{U cIIepBa IIa IIofia3aTeJI.flX UBeTa

rrecr{orrr,Hrlx 3tsellA 1{3 }iararrora cte66uuca, Xa${epa u vur$op4a lL,2l
lr rro3[Iree uO rIeTbIpeNI BBeBAar[ ItaTaJIoI'a Xlr,rltnepa t3]' B nellBoxl clryqae'

1.26
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Or.r. t. Itapra 4nr ororr{AocrnJrerlrlrI BBeBA. I{pa6ou,r4nan ryrrarruocrr, B r{errrlle

rrorJrotrleHr{e n {ororpa(uruecxnx flyqax [pr,rHrrr{aJroc]; paBr.rbrl\{ 1-20, ro nTo-

poN[ clysae rrorJroII{eHr{e B BI{ByaJrb[brx flyqax 6srno oqouerro rro rrerlrpeM BBeB-

AaI\r, paBlrblu 1-59 [1r] . B. ?I. Mopoa, o6parr.rorunii rroe BrrtrgaHr{e Ha }HeJra-
TeJIbTIOCTI; OlpeAeJreHl4fl rrOrJrOIqeEI{.E B DTOI{ HarIpaBJreHI{I{, IOCTpOLIJT IIOJI-
nr,rit cnertrp Itpa6onu4uoii ryuauuocrr{ rrprr BnaqeHr.r[ Au : L*bO u A, :: L*75 l5l.

cneAyer orMerrrrb, qro or{eHna Me}r{BBeBAHoro rrorJroqerrurr B [4] curr,no
aasbimerra. Hago r.ruerr, B BlrAy, rrro ABe BBeBAbr B lra Hararora Xumuepn
I,rr.relor Dtvrr4ccr{Io B crrefiTpe, rIoDToMy OrrpeAeJrerrHoe tro Hr{l\{ [orJIOtrIeIrI{e HC

Ha/{eE{Ho. ,[,ne 4pyrue BBoBAr,r HaxoArrrc.fl AaJrbme Hpa6onu4noft rynaHnocru
6o.lree .reNr ua 500 ruc.

B nacroxu,eii pa6ore lre?r(BBesArroe ilorJroqeurre B HarrpaBJrerrr.rlr Hpa6o-
nu4nori ryilIaHl{ocrlr oflpeAeJre]ro uo us6mrHar{ r{Dera Bcex BBeBA crrenrpaJrrr-
HbIx nJlaccos O - FB, r'rnterorqllxcfl I{a rlJroqaAHe' paBMepoM qerl,rpe I{BaApaT-
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I
2

3
17

5

6

7

8

I
JO

1l
12

i3
.L4t

t5
16

L7

1B

19

20
24.

22
LJ

26
27

28
,Q

30

31,
2D

10?r?,39

10,74
9,91

10, 88

10, 1B

10, 67

9 ,82
9,13

10,64
L7,tt2
t t,04
11,43
tt ,10
10,56
10,35

g, 85

10,80
9,89

10,83
9,60

1r ,00
[L,32
11.,52

10 ,98
10,97
11,35
10, 9t
1.1,02
10,38
Ll ,27
10,60
10, 52

9 ,84
10,06
fl ,56
LI ,21
11",51t

10,89
10,1r3

t1 ,36
11,11
8,90

11,1+9

0m,08

0,42
0, 3t
0, t5
0,48
0,15
0,38
0,45
0, 28

0,50
0,16
0, 28

0, {8
0,25
0,42
0,35
0,13
0,30
0, 26

0,25
0,4r
0,37
o))
0,27
0,29
026
0 1,1

0,18
0,32
020
0,19
0,37
0,23
0,zt
0,27
0,38
0,24
o, zn6

0,18
0,28
0,43
0 ,07
0,29

B3
F5
A2
AO

F5
AO

AS III
FO III
A8
F5
AO

AO

AO

A2
Ir5
A2III
u9
A8
A2
Al III
A2III
FO:

B9
AO

AO

Aop
A5III
AO

A2
AO III
AO

F2
r\1
,{1 III
B9:
A8
AO

L2
Il9
Il9
F5
B9
AO

20'993

2t 890

21, 892

21 894
21 895

22 S5t
21 898

21 899

22 9s3
20 1011

22 9s4
20 1013

2L 901,

70n1,87

8,77
11,05
|L,47
8,75

11,05
4.0,23
10,35
14" ,47
11",r7
10,36
10,11
10,63

7 ,56
rl,2s
10,10
9,38

t\,23
10,09
10,03

B ,87
10,87
10 ,80
tt ,36
I ,77

10,67
8,90

L0 ,74t
10, t9
i0,82
10,55
t1 ,09
11,03
11,16

9, ur8

10,"o2

10,95
9,00

14,,2.5

10,9:)
9,90

10,01
9,96

I,-u 
I

o'n,3tt

0 ,08
0,25
0,36
0,49
0,17
0, 20
0,15
0,41
0,31
o,l7
0,32
0,21t
0,22
0,24
0, t6
0,20
o,22
0,32
0,16
0,28
0, t1
0,16
0,26
0,26
0, t9
0,10
0,19
0,07
o,r7
o,42
o,27
0,21.
0,44
0,08
0,26
0,23
0,19
o,27
0,r4
0,14
0,14
0,16

A8
AO

A2
z\5:
F5
r\0
r\0
.,\0

Il5:
R5
Ai
'Ir2

A(.)

o6
AO

AO

AO III
AO

1\ll
r\0
81:V:
I,i I
R8
A2
A8
r\0
t]5
r\.)

B9

,\0
t,'5

,\0
1r2

ti8

,,\0

A2 IIt
,\5
,,\0

1:]9

r\0
r\0

21 883

20 978

22 535
22 C36

21 885

22 939

2t 886

21 887

22 943
22 944

sp 
l,x

27"867
21 869

21. 870

21. 872
21 875
21, 877

22 927

22 928
21. 878

22 930

21 881

44

45
40

48

49
50

5L
(,
AD

54
55

5tr

57

5B

59

60
6t
62

63
64

65

66

h/
68

69

70
7L

72

l4
75

/tl
77

78

79

BO

81

B2

83
Btt

B5

86

oc

36
an

38

39

40
4L

4Z

43

21 889

20 990

22 S5S

24. 904

21 906

22 963

21 914
21 9t5
2t 916

Hbrx rpaAyca, B qeHrpe HoTopoft pacrloJlaraetcr }tpa6ou,IAl-Iafl TyN{aIIHocrb'

,Crrenrpr,r HJIacCI{$[qI{poBaJII{cb IIO Tpe}I IIJIaCTI{HI1aM' [o11yqeHH]'IN{ c o6T'eI{-

,rr4Blroli rrpI4Bllofi, rIoHTlIpoBaIIH9ii fla 50-CaurunreTpoBoI\{ pe6}llreItTope IOxtnoi'r

crarrur{r{ ialtnr. oqua n;racruHna rrorrytreHa nplr Alrclepcl'rr{ 200 iyln'nt, ABe -
irpr{ [uc[epc!]4 300 i*lma,, y I{y. JllortaaareJrll IIBera 3Be3A orpeAerleHbr (i]oro-
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rpaQusecfirlM MeroAoM. Ctau4aprou cJry]ntrJra rrocJreAoBareJrblrocrb {oroale6-
TptrqecHl,Ix BeJrrlrrrr,rH sBeBA cr{OtrJreulls NGC 2281 161. fIOCHOnr,ny ero cnotrJre_
r1l{e cHr{}raJroc}, Ha Apyroft rlJracrlllrne, To HyJrb-rIyHr(T BeJrtrqug onpeAeJrrrJrc,rr
IIo llecKoJrLfir,rr[ sBesAar{ r{3 naraJrora Xunruepa, HaxoA.flrrl,r{xcfl B oHpecTrro-
ctgx atoii TyxraHrrocrr{, I{ IIo rrerr,rpex{ BBeBAa}r c dtotoanexrpuqecHuxr[ Beilfl-
qr{Har,rr{, [I]r4BoAr{Mbrrru r pa6ore O, ,[,alta [7]. OororpaSr,r.recrure lr tporowr_
syaJrbl{ble BerlltllrHbr narxfioft BBeBAT,I olrpeAeJIeHr,I rro rpeM trJracrr4IrI{aM. tr4alle-
psHHIrIe Berrsr,rEbr (*) 

^ 
roHaBareJrr{ r{Bera (C) uprnegeHbr n cr{creue (B,tr/)

@Irr" 2' 3 aart,rlroc'r r 
#'?f'?#itii'JJ'fl x:';.'i''I.r 

B rrarp aBrrerrlrr

Itpyirrrronr orlreuclit BD +21.899 r{B HaraJrolta X[fiTHcpa

coI'JIaCHO COOTLTOIU0HI,Tflt[, rrOlryseEHbrt{ aBTOpO}I IB]:

V : *,, + 0,22 (B -V) - 0,06;

B -V : C - 0,267 C + 0,06.

B ra6.nuqe rlprrBo4idrctr crucolt BBoBA) r,IcrloJrbBoBalrrrbrx AJ-I51 onpeAerreHrrrr
rrourotrI,elrr.rn Ar. B IIepBor[ cron6qe [oMeqeHbr Hotlepa 3Be3A, O6OAna.reHHr,re
Ira trpl{rraraeMoii rtapre ({ur. 1). lIpu nrrrncrrenr{rr rno4y.nefi paccrorrH}ra r{o-
rloJrbSoBaJrr{cr a6co;rmtHbIe Bell4trI,Insr,o6brulro IIpr,r]rflT],re B. cl{croMe MK, rotrr,-
r{o AJrFr aueag A0 6rrro upunflro ll 1.: + 0:5, corJracuo pa6ore [gl.

Bllaya;nruoe lrorJrorqegr.re BbrqrdcJrflJrocb corJracgo coorHolrerrl4to Au :
- 3CE n_v.

I-Ia cltlrr. 2 uonaaatra BaBIrcI,IMocrb rlorJrorrer.rr{.a or paccroflHtrrr B rratrpaB-
rrerrr,rr{ Hpa6ou,r4uoit ryuauuocru. rtpyxrnoM orMeqerra BBeBAa BD + 2t.Bgg
r{3 rrararrora XluTnepa. cornacno clur. 2, na paccrofrr.rr{rr onoJro 71,00 nc,
trprrrrfiroM R Hacrorru,ee Bpel{.a 4nn }tpa6onuAuoii TyN[aHr{ocrr{, -ztu panSro
0-7. O rosHocrlr orlpeAeJreHrrrr x[o]I(Ho oy4rrrbrlo paccerrHtrrlo Toqen, noropoe
cJIeI{yeT OTIIeCT}I IIpeiI{Ae BCeIO 3a CrIeT IIoIpetrIHoCTr{ o nraccracitur{aqrrlr C[en-
rpoB r{ soarroxrHoli }repaB}ro}1t0pHocrr,r pacnpeAeJre}rrrfl rr,rJrrl.

3ua.n llentenerlAlroe rorJrotrIelrrre ra paccroflIrr{r,I TyNIaHr.rocrr{, Mo}flLIo oue-
HrlTr, orllollreHr{e IlJloTlrocrefi raaa r4 rIbrJtI{. Ha6lto4erurx }tnapxa, Pa4xanpurn-
}ralla u Brn:ncona Jlrrllr{r{ rorJlorqe}rrrq X 2l c,t, B crrerrrpe Itpa6ouugnoft ryrrln-
Irocrr{ rrosBoJrr4Jrr{ oIIpeAeJrlrrb arr{oiro aro}roB ]IefiTpaJIlHoro BoAopoAa, EaxoA.rI_
rqr4xc.a r{e}r{Ay }ra6JrroAareJreM r Ftpa60nraAr{oi,i ryMaHrrocrrrro [10]. gucro
p Zauecrun l(prrucnor:i o6cepBar., r. XXX lzg

Ao

t,b



ToMoB HoitrpaJrbrroro Bo4opoAa B croJl6e c ceqetrtreM Lcnzto flysy apeHLIE

ffs : 12,6'7020 trplr reMtrepasype Me)nBBeBAHofi cpegu 100" K' Ecnu upeg-

rroJrolxrlrb, qro MelfiBBeaAlroe ocna6renue cBera rlpor(BBoAl{Tcr rlacrtrIlaMu

c$epuuecnoft Soprunr oAulrafioBoro paBMepa, To qucilo rIbrJILrHoK s ctor6e c

ceqeur{eM L cnz (Nr) cBEBaEo c oflrtrqecxoft ronqeft (r) cooruoltreurleM

t: rfi'?Na E (r,?.", n), rge E - {anrop e{$ertunuocrlr ocna6reru.si r -
paAr{yo rrblJrtrHox. Corracuo I{ccJIeAoBaHurc Ban-4e-Xyncta llLl , E:2
B Br{ByaJrbrroft o6racur clrenTpa rlpu ilonaaareae [peJIoMJIeHufi n: Lrl
N r : 4.70-6 Arfl sacrurl nau6onee aSSeHrunnrrx s ocna6neur{H cBera BBeBA.

flocHour,Hy A, : 0,'n 70: 1,086 f,, ql{cJro ubIJInIEoH orrpeAeJrflerc.fl coorgo-
IUEHUEM

Ay',: ,o'7,=:0,64.108..'o 
- 1,0g6nrzq - 

v,vr rv !

flpunauar, ran o6rrsuo, rlJloruocrb trbIJIIl p : I elcns,IdMeeM

!r : o.or . ro-" 1I : tzo.?a ' tYa

3ro auaqenue oqerrb 6uuaro K cpeAlreNly, [ptrHI{MaeMoMy B Hacro.fiq,ee BpeM.E

AJI.fi OTIIOIIIEHtrfl trJIOTEOCTII IASA K trJIOTIIOCTtr IIbIJIU.

Bnrpaxato 6.narog,apuoctn 3. A. ,[n6ato Ba troJlyqeulre cfler(TpaJlbghrx

UJIaoTIIEOK u B. B. Ianpunony Ba IIBMepeEIle HeIaTIIBoB Ha MIIIIpo{orouetpe.

I cearx6pn 1962 r.
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AHAAEMI,lfl HAYIT CCCP

14 3 t] ECTI{ fl H P bI X,ICII O ii ACTP O O]4 3 I,I q D CH O I,] O E CE PBAT O P I,I I4

'['oM ,\XX, 1963 r.

CilEItTPbI, SBE3IIIIbIE IIEJII{IIIXHI'I I4 IIOKABATEJIIII
TIBETA 3BE3A B rr.r0rr{AI{rm C IIEHTPOM

a:0h00u,r 6 : _l_ 66", b

P, fuL Prrcrt'ult

(V.rrr,ruoncxrii trcllalolr.r.rccnuft ltltctltryt)

IIa rrlorqa4nc I 15 nu. rpaAycolr oupefieJrcur{ clenrplr 3BoBA rro cnlrturarr c o6'[exr[rr-
rroii nlruauoli (glrcnepcux 250 A1n..r,ty Ilu). Ctororlra(;rr.rccrttre r,I Soronrsyalrrlble ReJrlrqrllrbr

rrolyqcHbr AJlrr BDe3A po tZ'!'o.I{ax crarrlaprr,r 6lrecrta 6lurlr r,rcro.rir,BoBallbr gauurre (roto-
orerrpflqecrrux ua6,nro4euuri ancag accoqr;raqr.rr'r, rroJrS/qcllllbre B.M. E;rartto u A./{.Buur,lu-
conr Il]. ll nara;rorc nptluoArrrcl c[er{TpaJrbrrrrc r{Jraccbi, $otornaya;u,ulte nertlqrnrt I/
r{ rrora3arcJru rp}era B - V 4nl 605 aloan.

SPDCTIIA, T4AGNI]]I]DtrS AND COLOR INDICES OF STARS ]N AN ARtrA W]I'iit
'J.I-Itr CENTEII o : 0h00-. 6 .: -1,66".5, by 11. M. lf azrtik.- The spcctra ol stars in
an area of 1 5 square degrees have bocn obtained using an objcctive prism with a disper-
sion of 250 Aimm aI IIr. Thc photographic and photovisual magnitudes Lo 72m,5 arc rle-

termirred. llihe photographic ohscrvatioris of s[ars of thc association, derived in [1], are
used as sl,aldarrls.'l'he catnloguc conl,ains thc specLra, photovisual magnitudes (T/) anrl
color jndices (Il - 

y) for 605 st,ars.

' trlcc.nelye]rafl rIJIouraAl{a IraxoAl{rctr B6Jrl'rB[ MresHoro llytu (l :- B4o,

6 : B'), 6orara cBerJrbrr{u rr rer{HlrN{r{ ArtdlrbyaIrbIMr,r ryMaur'Iocrflt\{I{ I,I co/{ep-

?fir4T fleAaBHO Orr(pbrrylo accollr{auum oR-3Be3A C 6oflr,trruM r'r I{ecI{OJIrrnO

Heo6brqgbrl{ rronpacuerrr{err. floaroMy rlpeAcraBJlrler I{Irrepec r{Byqr'rrl rIorJIo-
qellrre B onpecTlrocTl{ accoquaql{I{ IIo 6olr,ruouy rII4cJry 3Be3A.

Olpegeucnue crlemTpairrHrrlX KJr&ccoB IJBeaA

Cuenrpalr,Uatl ItJIaccI,IdlIlHaIII,IfI [pOI{3BoAI{JIacb IIo HpIarepIIrIl\'I, AaIItrblN'I

n I2l v [3]. ,(ns xJraccr{(br{narlrru ucrroJrr,BoBaJrr.rcb AeBflTl rlJracrtrllrolt, rIoJIy-

ceggbre s 1951 - 1 953 r'r' . ua6n rcAareJr.aMLI H pr,rrlcn ofi acrpodrllsl4qecrtoi{ o6cep*

uaropuu [2,31.
Cpanueuun HaJxefi rrJraccu(rnnaqrrrr BBeBA c nJraccl,It{lr,rxalll{ei.il, trpIlBeAeIrHoi{

o [2, 3], a rar{xre c HJraccr{drldftalureii 3. C. Bpo4cltoii r{ H. E' fpuroPr,eBoii*,
rrpeAcraBrreHrr }ra sur. 1 L4 2.

* rI ac'rloo t'o r6nioanc
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F

A

B

()

sPo

@ur. 2, Conoctasfiesfie cfler(rpaJrb-
Hr,rx fifiaccoB 3Be3A HaraJIOla aB-
ropa u Hararrora D. C. EPo4-

bnorl u H.6. lpraropreuofi

Oupe4elerlue BI;eBAITLIX BeJrrrqrrrl rr rlonaaarelrer"r rlaeta

@ororpa{upoBalue o6,lactr'r [pol'r3BoAllJrocb xartepoii,[,oruap (D :

- L67 nm,, tr' : 750,1t'ar) rerou t96t r.
@otorpa{uqec(ue BBeBA}u,rc BeJlr{arlrrrbr troryrlel-Ibr uo t9 HerarI4Ba}I Ea

uJracrr{rrrax Astro-P}atten, a dloron1reyaJlbgble - rro t8 1reratfisaM rra

rrJracrrrl{Itax Kodak 0a - D c (u'rnltport OC-LZ.
(Doroiue:rpr,rpoBaul{e [poI{BBoAI{JIocL Ha ntr,rHpo$otoN[erpe MO-2 o6r,rqnnrlr

cuoco5olr.
B CSfle14 C Ten,I, qTO IIOHaBaToJILI qBeTa CTaHAapTIIrIX 38e3A IIIIeIOT 6O.nsUrOft

ArranaBoH (or * 0t63 go + t"'35), ux (toronr,rayaJrLHbIe BeJII{{IIIIbI Bbrql{cJr.tr-

vup,tp

t1

K

u

F

sPP

(Drr. t. Conoc'rasfleslre cfiexrpaJrb-
HbIX r{JraccoB BBeSA r{araJrora aBTopa

trnatanora [3]

t I on 
-c t)uo

m
t3

13

t2

fi

llnhv
b

(fiur. 3. Cotroo'rau.T enr'rc BBeil/{rlblx BeirIItIrlIr
r{araJrora aBropa u rra'r'alola [3]

(Irttr'. 4. Conoc rrs:totttlc 3Be;lAHt,t-r BeJrtt-
riI'III IiATAJIOI'A ABTOPA II IIATAJIOIA

3. C. Bpo4ctioI:i n I'I. B. lptlroplcnorii

910 12 l?m
tP
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vx
m
lJ t

(Illrr'. 5. Coloc, iuurerrue uoHagarereli
uBeTa I{aTailol'a al}l'opa rI r{aTa,rrola

E. C. Lipotcrioi'r n I'I. E. l'puropr,enoii

v"t

@rar. 6. Conocr.asfieaue BBeBAHrrx BeJrIr-
III4E RaTAJrOna aBTOpa Ir I{aTaJIOta

t61

(8-V)x

-'-0,2 0,3 0,4 a5 0,6 0,7 0,8 0,9n
(a-v)p

@ur. 7. Conocr:anrerne rronaaareJrefi qaera
r{araJrora aBropa lr Haranora [6]

rrucb rlo {opnayre [4J
ffiu:V - 0,22 (B -V) + 0,06.

:L 0,012 l: 0,09

,[,na upnneAe]rr{n [o[yrreHHbrx HaNIr{ Berutrufl BBeBA rlJrorqagnn m(r) H cracre-
ue I/ ucnonbaoBaJlocb ro )He coorHorueul{e. Beilusr.rHw CI , rroJryrreur{r,re Han
tnpg-\nD, [pr.lBoAI{JrtICb rt cr4cTeN{ e B , v , TaI{E{e colJlaclro cooTI.IorIIeHllrO na [4] :

B -V : CI - 0,267 CI + 0,06.

,-1, 0,012 -l- 0,034

Oruu6ira rloir.E lre yqur],IBaracb,
Tar( rran rrsyrrae[rafl r]JlorqaAHa r{e-
JIIIKOAr pa('ItOfl alaJraOL B UCHTpaJlb-
Eoii qacrr ruacuruon [5].

Tan rian Earxa rrJrorqaAr(a rrac-

T[rrHo nepenpbrBaercn c o6nacrrrr{r{,
orlr{carrgLrr{r.r s [3] \r naraJrore
3. C. Epo4crtoii r'r H. E. lpnropr,e-
Boir, npeACTaBr,.rJracb BoBlrolr{Ilocrr
IIpOI4BBeCrr,r CIlaBlrelrr,{e naTaJroroB.

,[,ra cpanueurrrr c rtaraJrorou Xranr-
Eepa [6] 6ruu rasuepeHr,r BBeBALT, He

uorlaBlxrre B r{ccJreAyeuyro o6:racrr,,
Ho rrr\,reBlxr{ecfl rra unacrunHax. Pe-
ByJIrrTarbr cparneunii naraJroroB
rrpeAcraBJrelrbr rra $ur. 3-7.
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Ita'ra.uor

B naranore yfia3r,IBaloTc.fl HOMepa 3BeBA B IIop.flAHe yBeJlr,rqegrlfl npfilIOIO'

BoCxolHAeIII{fl B trpeAeJlax Ha}I{AoI,i I{3 IITITII 3oI1 ml{ptrHoft n {o rro cItJIoHe-

Hrrro. nJIfl oTolr(AecrBJIeHI{f 3BSBA, Aarra Hapra (Sur. 8). Crenrpalluble KJIaccbI'

3armrcrBoBalrlrbre r'r3 [7], ornleqeHbl sBeBAoqfiolt, B3.trTbIe I43 IBI - Iraleqa-

TaHLI [{I{pHbIt\{ rup4il]To}{; BBeBAHI,IS BeJIIIqII}IbI HeItOTopLIX .flpltr,rx sBeBA (B I{BaA-

parnr,Ix cl(o6ltax) [pI{BoAflTcfI IIo KaTaJIoIy HD lt x{olyr cJIyE{IlTb JIII1uI AJIR

o6flerseg1,rfl oToE{AecTBJreIIpItI 3Be3[. HeynepenHble oqeHItII oTl{eqeHbl ABoeTo-
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AnAAEMI4fI HAYH CCCP

14 3 B E CTI4 fl I{ P bI MC IT O I,] ACTPO @ 14 3 I,T Ii ECIT O Ii O E CE P B AT O P 14 II
Tou XXX, 1963 r.

O ['A3N{EPAX ATEHTA,
IIOSEyIKAAIOITIEIO PAIII,IOBCITJTECHU TI TIITIA

n. I. tr[ou,ceee

'[To lulrarruuecxo]Iy crtor{r.py paArroBcrrJrecrioB II rrrna riporraBeAerra oqeilxa pa3rrepoB
roa6ynr4arorqero r.rx arerrra. Pea5r161nrot oqelrrirr nor{aar,rnator, qro yr.JioBoii puurral, oaairro
l{oir{er AoxoAllrb trlo 120", a ero rporn}nel]IIocrr, Ir paAuaJrbrrolr rranpaBJterrr.rr.I n o6"nactl
tellepaqr{Il paAr'IoBclIJrecxon lto.re6lercrl AJIrr paccrrorperrrrrlx co6r,rrtrr,i B rrrrrep]laJlax or
'30 000 xo 330 000 rtt, rprralerl uos6yxr4arorqlrrYr arellr Molrier cocrorrrr, r.r3 or/leJrrrHr,rx rre-
oAIiOpOAIIOCTeI1, npOUltiCnflOCTbIO B IIeCItOJIITRO AeCtITI{OR TbICIlaI HiIJ]0I\IeTpOB I{a}r(AarJ.

I]IIE DIMENSIOi\s oF TIID AGENT RESpoNSIBLE ]loR Typtl Ir RADIo BURSTS,
bJ' 1. G. l'toiseyeu.- Thc dinrcrsions of l,lrc agcnt r.esponsible for typc II radio bursrs
'rre csLitnated usi.rrg the dynariric spectra oI the latter. The rcsults shorv Lhat the angullr
tlilrensiotr o.i the agcnt can. attain 120o, anrl its extension in Lhe ratlial clirection iir the
rcgionolgeneratiorr of radio ]:rirsts varies for the consiclcred cvenls frorn BX10ato
'3llX t04l(m. The cxcititrg agen.t can consist of separate nonregularit,ics, eacl of rvhich can
harrc an cxtension of several lcns of thousands o{ kjlomcters.

Paaueprr r[ crpyr{rypa are,ra, BoB6y}r{Aarorqero B arx{ocoepe connqa nreA-
,JIEI{EO-APEfi{NTTE PA4,UOBCIIJIECHI,I II IUUA, .fIBJIflIOTCfl BArrTrrI,II,II{ XAPAI{TEPi1-
4lrr4(aN{u, neoSxogrnr,rrrr{r,r AJr.E BbrflcHeHr{fl ero rbr,rsuqecHorl uplrpogu.

B nacro.arqee Bpel,r, r\[o]r{Ho cqrrrar' ycraHoBJrerr,brM, qro paArroBcfl.[ecgu
TI tllua o6ycronreubl rIJraBN{eH}IbIN{r{ r{oJre6aHrrflrrtrr, BoB6y11r4aeMbrMr{ B arlro-
c$epe CotHqa HopnycnyJrrrplrrnvrrr rroror{alrr{ Bcrrbrrrreqgoro rrpor.rcxo]r(Aerrr{rr,
ROTOPbIO OTBETCTBEE}IbI TAK}I{E Ba BosHI,IITHoBe}II{e Ha SeMJIe MaIH],ITIII,IX 6ypb
C RHeBaIIHbIII HaqaJIOx{ tt-61. Taxr.re rroTonlr r(oplycnyJr or,16pacmoarorao ro
o6.nacrra xpolrocilreplroii scnbr[*r,r B rxrrporrorf reJrecr.ronr yrJre 17l.

o uporxmerrrJocrr,{ KopnyciryJrrrpr.rbrx rrororioB (ro-rflee, ,oii ,r" qacrrr, Ho-
TopafI aoa6yxr4aer IIJraBN{eI{IIbIc ItoJIe6aIrrrfl rr noropafl rraBrrrBaercrr AaJree
<rnoa6yxrgarorqr{]\,r af eI1rou>) n paAr{aJrbrroxr IIarpaBJreHr,rtr{ M(]}Hr.ro rroJryt1l16
rreltoropoe IIpeAcraBJTelIl,re ro Ar4llalrl{qecnor4y crreHTpy BcrrJrecr{os lI runa,

,fl,r,rnanrr,r.recxnr:i cuenrp BcrrJ]ecna [peAcraBJrrrer co6ofi r.pa(]u1, rror{aBbr-
larorqraii I'{3[IeHeHlIe ero rrIITeHCr{B[ocrr,I B BaBrrcr,rr{ocrr,r or qacrorrrr r{ BpeMeHr{.

llpulreprt Jlr,Iuarrrrqecul,rx cfler{TpoB RolJrecnoB, [oryrrerrrrr,rx npr{ flol\folqrl
paAlaocrlenrporpatfa Itprrucrrofi acrpoc[uenuecHoiir o6cepnaropulr IB], rror{a_
3allbr lra rflrr. t-7. Jlunux, orparruqr.rBaroqafl BarxrprdxoBaHHyro rJacrL Ea
]1r'rHa[rnqec]roM clleliTpe , [o(asbrBaer rrepeAl{l,ril rurr,r eaAnr,rit $pour B0rrJIecHa
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Iro ypoBrrro .-. 0,1 oT tralicr,6raJIbHOiiMI{TeIlcI,lBI{OCTII BcIIJIecHa, 3apefl{cTpl',I'

poBalrr{oro B AI'IarIasoHe paAl{ocileKrporpadla (?" : 2 -- 3 ar')' Jllrnua' orpa-

rrl{sllBaroularr sarrep]rer{Hyro II0JIOCy, rIOHaSbIBaeT ypoBeHr ,< 0,5 oT I{aItcI{-

rfaJl6goft r.rlrrerrgr{BgogT}I. .Ha clUr. 1' 2 lr 5 roxaeaHg TaH}Ftc paBBIITI{e BcIIJIeCIi*

Ha rracrore 2OB NIery (1, '= 1,45 n)'
11o 4llnar,rnqecr(orly cleHTpy BCIIJIeCI(OB Il tuna, IIpl'{t{IlNIafl BO B}IIlI{aHrto

rrexaIlr,IBt[ rrra3n{er.rEr,rx rto,Ile6aHl,rii nart [pr4alrlHy r{x leHepaqull, oqoElty pats-

I{epoB BOB6yE{Aal0il,ero areHTa MO)I{HO IIpoI{3Recrl',I Atsy}{'I 1{e3&B}IClIr{bIrIH'

cIIoco6allll.
IlolrsneHue paAuo],IsJIyqeHl{fI Ha otrpeAeJIeHHoft BoJIEe ca?IAeTeJII,cT]]ye'I 

.

o Torvr, uro noacyrngarom,lrr,i aI'eHT AOCTIII BI,ICOTLI cJrofl c ?JIeHTpoI{Hoii nou-

qeurpar{ueia. N., onpeAersrculeii IIJIasi\IeIIEbIe xole6asltfl coorBeTcrnyxitqeii'

AIACTOTbI 
"

IIo AuuaulrarecnoNry cleHrpy IIolHlo olpeAeJlr'Irb qacrorbl ItI Iz' ofpaH]I-

quBaloufle BcrrJrecn B Henorophril lrouenr Bpe]rerr[. 3aqaunrr'rcr, olpeAeJleHHoii

r\roAeJrb1t pacflpeAeJreHr.rfl sJle6Tpongoit IIJIOTIIOCTI'I B COJIIIeqEoli atr',tocdlepe'

r{I,r Moirie}r Ealltn BbrcoT},r rrll l'2 nag $otoc$eporYr rla;ry'taloulllx DTI{ r{acToTbl

o6tracr:eir, a cJIeAoBareJII'Ho' r{ To'[qIrHy cJIofl' oAHoBpeNIeH]ro oxBaseHI'IoI.o

IrJlaStreHrrrrrxrlr noJre6aHr{rr1\,Il{. To;ttqulra 0TOro cJIOfl U 6y4er B IIepBOl\I llplr-

6llrxenulr paBHil flpoT.fr]fler{HOCrrl aoa6yxAaIOUIeIO aIeIITa B paAIIaJIbII0l\I Ha-

rIpaBJIeIIIlfl, T. e.

l:Tt-rz. (ri,

PaAlros01IJIecnn II Trrrra IelIopl{pyrcTCfl IIaA aI{TIIBIlrrtrrn o6la0T'IMII COJIIteq-

Hoil floBepxHocrr{, pacilpeAeJreHr{e aJIeHTporroB HaA ltoropblMr{ s colrHeqnoii

I{opoHe, col.Jlacl{o oqeIIHe Hr,rorrlrprta [9], oulrcrrsaeTcfl ]]I,Ipa}I{eHIIeN{

rl\e 7'- paccTotlHr{e or qeHTpa co;rrrr\a B eAr'IHlr]{ax co'rlueq]Ioro paAllycfi'

- I4asecr,o, qTo qa.itoTa IIJIaBMoIIHLT' ItoJle6anrnii cssltana c elentpour.oii'

rIJr oTHOCTT,IO 3 aBr{C}rl{ocTbt0

^L 
4'32

/f, : 8,4'10"' r c'/tt-l,

1 - 0,g .70-rN'!' ,

rAe l-BIrpaE{eHa v NIe'.t1; N"-B cJvr'-B'

Ilop,ctauue B Bbrpa?r{eErae (3) suaqeur{e N" trz (2)' uonyulrlt

(2)

(3),

2'lB

I : 2,6.10-7 ,

orKyAa rraxoAr4M Bbrcory reHepaqtrtr trBilyqeEtrfl na uoHotopoft qacf,ore f/

2,16 Dr - i* o3t57rto'

Cre4onatelbr{o, Br.rpa}I{enue (t) Mo)r(Ho sarll{carr' B BtrAe'

t = )-,!6(#il -,a#nrr)o.
(4)t
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3ra $oplryn& He yq11161Baer r{a}i{yrqerocrr pacmupeHufl crlel{Tpa Bcrr.rreclta Ba

crrer Houequoi,i rulrplrrrrr rroJrocbr rlpr,reur{olo ycrpoficrea !r yng114q"orl{fr pag.

x{epa arerrra rra paccToflr{rre, Ha r(oropoe flepeMecrl,ITcrl ABllrarcu,uftca co

cnopocrr,Io 7 arent 3a BpeMfl 13 saTyxaHun nole6anlrli uacrorr,r, orpaH],rsn-

earouleft aaguuit o6pea cnextpa BcrlJreclta.

[Io:noca rrpolycna]rrr.rr rlpr{elrr{r{xa o6rrsHo xfaJra rlo cpaBlreHlrlo c NITIIoBeIT-

rrbrM clenrpoM BcnJrecna II urua (naupllr[ep, IroJIOca rrpr,rerrrrr{I{a paAIIo-

cnenrporpa$a, npu [or{orqrl I{oroporo rro-

JIyaleIIbI paCCr\{aTpIIBael{ble }IlI}fie AI{Eax{I{-
qecxrte cleHrpr,r, Al : 350 Kett, B ro Bpel,Ifl ghSo*

Hart BcrlJrecn II ruua oxBarbrBaer B Hel{oro-
pnrit rrolreur BpeMerrtr crrexTp B HecrtoJrbxo Jr
gecli|rxos M er1) r,r pacI]Ir{perrrle cleltrpol}
BcnJrccr(oB r{B-Ba I{oueqnorit mupr.rtrbr rloJlocbr 

JE
rrp.r{ex{Hr{na I{e Br,rxoAr{T 3a [pcAeJrbr TorrHo-

cTIl OnpeAeJIelrr{fl lIX AU[aX{LIqeCHI{X CleI{T-
pon (r Aarrrolr cJryqae )-0,5 ilteq)

Ilocroguna,a BaryxilHrrfl rrJraBI\IeHHbrx

role6auuii s colHesnoir rropoHe uplr6;ru- 40

BI{TeJrr,rro paBHa qacrore cto.ttxrrooenuii t,,
noropa.rr, corJracHo [10], onpegeJrrrercfl Rtr- gh4t^

palneHr,reM ur

y : 4,2.1gt1i 
"7'-3/". 

(lllr'. t' --,1![IIuarrlt'recrinii 
orlelirp

Bcn.rcclia Tl'trtna 3apel lrcrl)IllroDilJt-'

f[,raatteurr.ute rto,rc6arrnE, coolBCTCray]oull,re rro|o 'o o,'"l6tro'?]u'''t" 2ti'lx

paAIIOBOJIIIaM, Of'pallllqItllaIOI(I{NI I'ICIIOJIT)3y- . _ rj Ilrrana,orrc cucrtrpor.p.(ra;
ellf,ut n 4aunori pa6ote 4uauason (I .: 5 - rrtr lucrperuor:i rlilc'rore 208 L'lz.tq

1.,5 ;- 6 at), Baryxalor trqo yponna 0,1 or
IIepBoIIaqaJILHofi r{IITeHCT{BIIocTu sa 0,001 lr 0,02 cen cooTBeToTBeHIIo (n npe4-

fIoJIoHeHnr{1luTo T: 106 "K) . 3a ra1oe BpeI\Ifl aIcHT nepel,IecTl,ITctl Ha }Ie-

SHarrrrTeJrblroe IIo cpaBHeHr,rlo c ero paSNlepox,I paccTorilrue, r(oTopblL{ Tafi?I{e

l\roE(r'ro upene6peur, rlpr{ oqeHrte pa3}IepoB arellra.
- Paauepr,r arelrra, uoa6ynr4aloqero paArloBcrlJrecltu II tuua, xIo]HIro orlpe-

AeJrtrrr, TaHlno tro AirLrTeJrbIIocTr,r , BcIJrecHa lra lreltoropofi (rnrtcr'rpoeanuotl
qacroTe, ecJrr{ r.latsecrl{a cxopocTl y efo ABrr}HeIrIrtI, T. e.

h: vt. (5)

B [5] nonaeaHo, rrTo cnopocTb ABrr;{(eHr{fr roa6yxr4arcrqero areHTa

B o6racrlr reHepaqr{r{ BctrJrec(oB II ruua SrnaHa B Ha}r{Aot\t orAeJ]bl{or{ cryrlae'

x cpe4ueft Ha IIyrI4 Cornqe - 3eun.s cltopocrl,I HoprrycltyJlflpllt'Ix IIoToItoB,

oTBeTcTBeHHI,Ix 3a BoSHIlr{uoBE]II{E MATHI{THI,IX 6YPI] C BIIESAIIH}IM HASAION,I

ua 3eune. Ha ocuosaur4r{ DToro BanJrloqeHr{ rr Ailfl ol{oHr(r{ paBN{epoB Bo36y}It-

qarcqel'O areHTa cHopocTb elo ABI{}I{eIIIIfl olpeAeJlflJlaob no sauaBAI,IBaIII{Io'

BlIeBatrIrLrx BoaMyrqelrr{li uaruutnoro rloJr.a 3eiu;ur orHocI4TeJIbI{o tro.EBJlelrr{fl

BcrlJrecrtoB II runa, C ItoTopblMtr 6r,rnra ofoxAecTBJIeHLI BoBx{yqeIII{fI.

Cnegenua o BoaN{yfll,e}Ir{frx r\{arHr{Tuoro rIoJIrr 3eN["IIu flofiyqeHbr rra ]\{i\r--
untuoii craHr-(r{r{ ttprrlrcnofi acrpod)I,rar{qecltofi o6cepnatop vu 1 LLl.

14,?



Huxte paccllorpeHEl Hecr{oJrbno nprl}IepoB oqennrl nporrrE{e}ruocrrr B pa-

.Ar{aJrblloM }rarrpaBJIeHrrn roa6yrxgamqero BctrJrecfir{ areETa.
1. Xapaxreprnrft BcnJIecH paAuouaryqe-

t00 *i ti. tzi fnf 
ru nus II rnua Baperr{crpr{poBaH 26 uoa6pn

' "--t J C59 r. Bo BpeMfi xponrocseprrorl Bcnbllrrnt{On50') 
-rt*. I I 

DPtrrYrn APurYrvu*'vyr

6anna 2f , xoropafl HaqaJracr n gh23^ (npeua
,, ffi H I BeBAelrrrporoe) u oxorilrr{Iracb n tth{0-(xoop-,Wl *l 

HJffL':;j;11;#';,T:#TJJ.';.:#IJ
* Y - ) , I qro, HatrpuMep, onoJro th38t ctrer(rp uepnoii

s+ ) /ill I rapuoHr{Krr BcrrJrecHa orpaHr{rreH qacroraM[
lr : 100 Mery tr 12 : 145 Mery. Cortacno {op-

5i 1 flrJ]Ullll I ruy;re (4), rporr]r(enrrocrb noa6yx4aroq,ero

" I ,f,lffil]li] | arenra B paArrarrr,HoM HatrpaBJlerrrrr{ I -
:100 000 nil^

, ch rtff

,;-' flo AI'rHaMI{qecr{oMy ctre*rpy HaxoAlrt\{, qro

s-a nrranaaolc cnexrpolpa{a;
6 - Ha Auc*perHoii ,o.*rii iori EI{rHa.fl 6ypn c BHeBatrI{brM HasailoM. CpeAuaa

'o,,,r, 2. f{uualruuec*lrii crrer*p Ha sacrore oHoJro 120 Mery BctrJIecH rrpoAoJr-

Bcrrrec*a II runa, ,rp.";.;ll;;'J lxaercfl 2m45s,
BaEHoro ^ !_o__ Ipglr,r scn;iilr:ftr 27 non6px s 23h5tn - 

qepe3 38h15-nocre2'XII 1959 r' ,orururr, B.rrJrec*a Il rura - orMeqer.ra Mar-

IVI eu, cxopocrr, rrorona qacrllq rra tryrl{ Conuqe -
3eunr, otrpeAeJleuHafl rlo DrorIy BpeMeHrI B&-

naaAbrBaulrfl, rroJryqaercr paauoft L090 nar,lcerc. OrHyga, corJracuo (5) , upo-
Tfl?r(ennocrb noa6yxr4arorqero areuTa

lr : 180 000 r'n.
2. flo Ar,ruaMr{qecnoMy crrexrpyBcrrJrecxa II ruua ($ur. 2), xoroprrii ua6-

JlroAaJrcfl 2 4eHa6pn 1959 r. Bo BpeMfl xporvroc{epuoft scubrmtu 6arna 2f , ua-

sasmefics s l2h2g^ u onou.ruBrueftcs B 13h45-
(Iroop4nnarr,r Bo/y' lr 1,6" W), Mo?r(Ho BaxJrroqtrrrr,, kn00^'sro orl cocror{r r{B AByx raprvroEr{r(. CneHrp uepnoii
fapMoHl{Htr B0rrJrecKa Br,rxoAr4T Ba trpeAeJrr,r Ar.{ala-
BoEa paAr.roctrexrporparfa, uo fiuprrHy MruoBeurroro ,,
cuenrpa nropoft rapMoHrrnr{ Mo}nHo otrpeAeJrr{rb:
onoJro 12h56:5 oua or,paHr4qerra qacroraun 100 u
150 Merq,, noropbre coorBercrByror rracroraM 50 u 

0z
75 Meq, ocnonuor,i rapMoHrrnrr Bculrecxa B aro BpeMfl.

,Cornacso (4), I :740000 nat.
Marnurnas 6ypa c BrleBarrrrr,rM HaqaJroM orMe-

qeua qepea 64h10t [ooJre trofBJrenrr.E scurecra II
rtrtra - 5 4exa6pn r 6h59^, ornyAa cpeAun.rr cro-
pocrb ABrrx{errrrfl r{optrycnyJr.rrprroro uorona 7 :
: 650 rqnlcen. FIa {nr. 2 uomno Br,rAerb, cro KaH trep-
BarI, TaIt r4 BTOpafr IapftroIIr{HI{ BCtrJreCKa ga;rrc6Oft

{lrmcupouauuofi qacrore B Ar{arraBouo cneHrporparfa
IrMeIor ArrrrreJrbrrocrr, oxofio '3", ornyAa rro ,!op-
uy.re (5) h : 120 000 nn.

f' /'let1

t00 t?t t50
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3. Bo Bper.rrr xporrocr[cpnoii scnr,lrnl,r 6a.rr;ra 2 (naua.no
e 15t'20"', riooll/{nrrarbr 3'1r, 38. E) ZZ d_rcupaln 1g60 r.. r

1ya 1ofn
il"e4

r500

2000

t t00

t 000

500

0

Ilcililecn Il rnua ((rnr. 3) ,lrtoropurt B 14h02nl
Illreer crleHTp, olpallu.Ienurrir qacroraMll
Ir: 710 Mery Lr lz : 748 IVIetq,. Orcro4a
I : 85 000 nat. flo 4rruarrurrecnolry cnenr-
py Bcrr,flecHa ]ro]r{Ho oIIpeAej]irTb, rrro Ha
lracrore or{oJro 135 lleqBclJrecn r,n,reer AJlrr-
Tc.rrLHocrb , : 3n'10t.

tI e pe e 92h 4i"' rroc Jre rrofl B Jre Hr,rfl B crrJreo-
ria II rlrrra - 26 $enpanx B 101,45m - or-
rreqeua l,rarHr{Trraf 6ypn c BrreBarrrrbrr,r Ha_
qa.[orr. Cpeguxa crropocrrr rropnyc]iyJrflp-
HOIO IIOTOHa, 0TBeTCTIIeTIHOI O 3a IrorrB.tre_
Iure iuarHr{rnofi 6yprr, V : 4SO nnlcen. IIo
/\.II rrre"rr L lrocru BCIrJIecrt a na c[ Lrrt crr p ona ntrott
tItlCTOTe I,I IIo crtopocTt{ llB]IirteHrrfl areHTa
cro npoTAll(eHrrocTb B p:rAr.lanrrrrol{ HarrpaB_
JleHrII{ lr : 90 000 r;u.

4. 9 anpers 1960 r. no Bper\lfl xpolro-
c{iepuoii Bctrbrmnr.r 6a.r.na 1+ (na.ralo n
101t45"t, Horreq n lll'08,,,, HoopAxrrarbr 10"/[rr
59' Z) BaperlrcrprrpoBaH BcrrJrecrr paAl,ror,rB-
JryqeHrur Cornqtr c orqer.iruBo Br,rpaffien-.
rr6rlrr,r repBoii u uropoii taprrorrr{rialrr,r nan Ha
paAr{octrer(rporpa{a.

Marnu:rnas 6ypr c BHeBatrHbrM

toc ,! tio t tlu

B 141'05"', rioHerl
3a perr,rcrlll.{poBaH

/0n 55'

l7

tohio' .

Or.rr, 5. 
_ f{r.ruaruruecrilrii cneri.rp

BCrr.rrecrioB II n III rnuon, aapeir,rcr-
i)rrpollaurrr,rx Bo Bpcr,rfi rcur,rmnu g.IV

1960 r.
o- bbrcrpolperloHLTc BcnjrecHrr III r:rua; 6_
nepBaE lapMoflrrr(a BcrrJrccr{a II TI,I[a; 6 _
Broparr rapi\roulrr{a BclJrccrra II rrrna. Cnpala
IIOIiABA}ILI BCtrJICCItII, SAPCIIICTPI{POBAIIIIbIC

ua grrcrperuofi qacrore 209 lte1l.

10 II;rBecr[E I{ptnrcrr. o6c0paar. r. XXX

UT

Qtllr. lt. Paglrolcnrecnn II lr III
TITITOB, Sapel.r.rcrpllp oBaEErJe Bo Bpe-
trrrr Bcrrlurrrr.r 9.M960 r. ua 4u-

cripeluoii qacrore 208 llleq,
a - 6Hcrpo4peii0ubre Bcnrccril,I III TIIna;
6 - rrepBafi rapMoHrtria:Bcnrccr(a II Ttr-
l1; d - B]'opaH lapMolluria Bcrl,{ecHa II. 

TIIIIA

IloJIrle L,5 n, TaH u ts /IlarlaSoI{e

HaqaroNr ortrroqcHa 10 aupetrn u th27t, r. e.

uepea 14It32'' rocre Ha.raJra ncurecna II
rr{rra Ha BoJrr{c 1,5 a+. cpe4nna crropocrb
UOTOI{A AIAC,TI,Iq, OT]]ETCTBEIIIIOIO 3A [IAI-
rrrrrHyro 6yprc,V : 2860 tr,il.lcen.

Bcnrecn 1I rr,rra Ha BoJrrre 7,5 n
oIIepe)ilaer rpynra HparHoBper{err}rbrx
BcrlJrecfioB (4. ua $rlr. 1r), rioropsre oArro-

Bpen{eH}Io N,ro}riI{o 3 alleTlrTt, Ha Ar{Ha}rI{-
qecrtor{ cilerrrpe (a na c[r,rr. 5) Han 6rr-
crpo4peirrfubre Bc]rJrecr{n III ruua. [Iep-
Bafr rapnroHl,lr{a BCrlJrecna I1 Tl4rra rra
BorrHe l,',t n (6 na $r,rr. 4) rrarrrrrraercrr B
10h55m10s. Ee pa3Rr{rue rro}r{rro npo-
cJreI(r,ITr, rra Ar.IlraNrr{qecHor'I cIIeliTpe
(6 ua {ur. 5). }torga repe4nr,rii {pour
nepnoi.r raprlorrlrl{rr l\ocrr.rraer rlacrorEI

100 Mety ()" : 3 ,v.) , Ha Borlrrc 1,5 at,

LIOETIIO 3anlCTI{TL IIarIaJIO BTOpOrO III{TeII-
cr,rBHoro BclrJrecr(a (e IIa d)I,rr. 1r), upo-

AOJI;'I{err],re rroTolloro rloxlro Rr.rAeTb Ha

145
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AuHaMr.rqecrtor\I ciler{rpc riarr-BTollylo rapLIoHuIiy (s Ha pIIc. ll). IJo Arlrra}rrr-
qecHorry clcnTpy rrolr{Ho olpeAeJrrrTb, rrToor(oJro 10h56n',[epBari rap]roi.rrrrii-r

Bh L?'

Bcrlnecna orpaH[qeua qacrorarrrr lt: 100 lletl
n lz: L50 Llety, orrtyt(a I : 100 000 r"ar.

Itam n Alrarlaaone crrerirporpaQa na tio6oii
tluricnponanlroir qacrore, Tiln rI lra BoJIIIe 1,1-r.ar

nepBafl rap\loHr,rHa BCUJIccria I,IrrceT A.r]IrTci]1,-
Ilocrb , : 50t, cJIeAoBarc.rrbHo, yqlrrErBatr onpo-

J\eilerrHylo Bbrlrle cpeArrlolo crtopocTb riopnyctiy-
JrtrpHoIo IIoTona, rrpoTrril{el{}rocTL noa6y;rt4iilo-
qero areuTa r{ox{rro ot\erlr,rrrr s L40 000 r"ry.

5. tr4rror';ia Arrlrarrr,rrrecnrrii cuertrp rrcrrJrecr{a

pasAeJIeH lra orAeirblrrrre rro.rrocrJ npoxrelxyTnorr E

t0-20 XIet1 $re rapr{orrr,rr{r1) . Be;ruuuna rracror-

uoro gpeii$a, corJlaoHo [2], 6ruaria ri Becr\{arrol}-
crt only n pr{ AorlytrlcHrrr,r p a a yNrrrbrx 1\{ar rr],IT rirJX 11 o-
lcir s llecre reHepar1r'rlr. Ognano ltaJryscrurc B

pacri{eIIJIeHrIrJx ITOJIOCaX Ire IIOJIfrpr{BOIra}ro, rlTo

rrporIIBopeqr{T Tarro}ry o6s.aclreHurc rraJlrrqrrrr or-
Aeirbrrbrx rloJroc B crrerrrpc BcrlJrecxoR I I rrrna "

Momrro Aonycrl,ITrr, lITo rIo,rlocbl B crlel(Tpe o6pa:ry-

Eh li^

IOTCtT OTAeJILITrIT{II IIeOiIIIOpoA}rocT.flr\rrr, ABrt1taroqr,rilrrrcrr B arlroct[epe corrrrla.
,fi,uiraunuecnuir cuerirp ra]toro BcrrJrecna uor(aBarr rra {ur. 6. Rcrr;recu

6r,rn aapeurcrprlpoBalr t r,rron.a 1960 r. Bo Bllcilrfl xporroc$epuoii pclr,rurrirr 6a.rr-

..ra 3f (uauaJro BcrrblJrrrrl B 08h21'", noHoq B t3h 06,,,, noopArrlrarbr 29o .|y' rr 48" E) .

Marnnrna-n 6ypno Bueaarrnr,rrl Haqarorr orn{erre}ra ntr Sclr,ne 1r nrous B 2lt1r.-i"',

T. e. qepcB 66h10- rroc,fle rroflr]irerrrrrr BcnJrecr{a I I rrrua,
o r H yAa c pe AHrr r{ cn o p o 0r L u o r o rr a q a c r ngV :630 n n I c en .

fIo 4rrnanrr,rqecriol,ry crrcrtrpy BcnjrecHa lroirirro 
dnJ6,

oqerlrrrb rrporrrlnerruoclr, oguoii rreoArropoArrocrrr _B

roa6ym4arorqcn arelrrc. Tan, orioJro 8lY14u or/Jo.rrr,-
rrafl rroJroca Arrrrarrrrrreor{ot o cler{rpa (r!nr. 6) orpa_ J,?

HrIaIeHa qacroramrr h == 125 lletl u lz : !t+?,, l.[etl,
ornyAa roJrrqrrua HcoArropoAHoorr{ I : 27 000 r.u.

Ha qacrore or{oJro l2S l,lery ara rracrrj BcrrJrecria 40

rrlreer A,lrlrreJrr)rroc76 | :. {es, oTlt)rAil , corJlacgo
(5), 1, :2lt 000 nat.

4t

UT

(Dlrr. 7. filrrrarrr.rtecrini.i
crler(Tp DcrlJrecr(a II r.lrna,
saper.rrcrprrpoBaHsofo Bo
BpeMrr Bcrr[rfirr(u 21 .IX

1960 r.
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6. lIo 4uuaurrqecnor,ry crrerirpy Bcn.recr{a ($ru. 7),
3aperrrcrpr,rpoBarrrroro 2l ceutn6pn 1960 r. Bo Bpe_
Nrrr . xpoMoc{epnoii Borrrnrtrr 6arta 2 (nava.,ro
n Bh30^, Holreq n 8t43-, rioopArrrrarr,r ZI" N rr
58" W), M olr(Ho o[peAeJ]irrL AJrrrre,,rLrroc.'r, Bcrr,rrcc ti a
rra Heft oro poit r[uncnpona nuoii qacrore. Tart, nrtri 1]rr_rrep, n6nrralr qacrorbr 115 l,Ietp BclJrecr{ [poAoJrir(aer_
g^4*.fIpu cnopocri,r ilBr.llrrelrr.rrr arerrra u 1400 n.tt/cen(uarulrruaa 6ypn c Brre3arH6ru rraqaJroir or_

f.l"ltt
t00 t25 t50
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pcfilcl'pllpolJ0llItol'o I}o Dl'('\1fl

BcrIbImI(u I .VI 1000 L"
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r\reqena uepea 291'130" rocre noflB.rrerrnrr BcnJrecria II rlrna - 22 ceurnlpn
l 14h08"') ero uporairrelrHoorrr B pailnaJrbrror\r rranpaBJrcHl.rlr Irolnrro oqeHrrlr)
s 330 000 rar.. r1por.axreu]rocrrr arerrra rartotsa, rrro rrrrroBe]rnr,rii cnexrp Bcrr"ircc-

Ha AoJrllie,u 6r,rrr, urtr pe ArIaria3oHa, oxBarblBaeuoro 1laAr,iocneitrporparf olr,
qro r.r na6;rro4acrcn n geiicrwlTeilrrrrocru.

Peay;rr,ratr,r oqeHrtrr rrpr{BeACrnI n ra6.irr,rqe.

Paeuep arerlra, mr

,l{ara lcnlrmnr't lIo tll,1rolrcurI0r{y
clr0rirpy Bcuirccfia

1090

650

4',t0

2860
630

1400

1 00 000
140 000
85 000

100 000
27 000

180 000
{20 000

{)0 000
1/r0 000
25 000

330 000

Cpaur.ruran paa\lepbr roa6ymTlaroqr{x arerrroB AJIrr I{a}I{Aoro orAc,rbrrolo

cJryr{afi, r'Io]r(Iro BuAerb, aITo pe3]"rlbTarbr oqeHnlr r.rx AByMrl r'IeroAaltLI iJaxO/{flT-

cfl B yAoBJreTBOpllTeJrrrHorlr corJracr{lr. Hecrlorpa Ha To, .lTo (bopMaJIt trafl ourn6-

Ka B Orrpe/{eJreHr{r{ pasMepoB r{ HeBeJrrrna (IIe ur,rxoplrT 3a npe,rleJlrr I 1096),

6onee:Lo.rsoro coBrraAerrr.rrr peByJrr,TaroB orlelrxrr AByl\{rr Mero[il]l]r BIlfllt
JIrI t\{O}rtlro OffilIAaTr,r TaR r{aR OI{erIna IIO lfrrroBerrlro]ry cnel{Tpy B0rl"qocr{orl

lryBcrBr,rreJrr,na n sbr6opuoit uo4e.rur pacilpe4eJlerrr{fl DJIeI{TporlHoii uriotrrocrn
n arruocdrepe Corinqa, cBeAeurlrr o noropoii BCclrIa uplr6.rrr.ralr:reJlr,rlbt.

tr[a oqerutr,r n'ro]r{Ho Bar\rerrrrrr, arro rrpor.fl}Herruocrt arelrra B paAi,Itlilb}Ioxl

IraflpaBJrerrr{r,r B o6iracrra reHepaqrrrr BcuJrecr{oB II ruua HoJro6Jlerctl AJrrI pac-

cr\rorpenr{brx cJryrlnsr B r,rnrepBarle or 80 000 4o 330 000 }t.;r, [pnseNl aI'eIIr
t{o}neT cocToflTb lr3 oTAeJrbr,rbrx rreoAr.ropo4uocreii c [I]oTrr]r{err}rocrblo B Jre-

cI{oJrbno Aec.rrTnoB Tbrcflll ItLIJIONIeTpOB

Vr.[osoii paauep arcrrra NIoiI{er [oxoArrrb 4o 120".3'ro c,neqyer rIB roro
rfanr:a, rrro rra6JrroAarorcrr cJryqarr, nolAa rlocJre xporIoc{eprllJx Bclrbrillen,Irpo-
LICXOAIIBIIII{X IIeAaJieltO OT Itpafl COJIHeq}IOIO AI{CIta, OTA{CTIaJII'ICb lrarUrrrUrre 6y-
pr4 c BHeSaITHLIX{.}rarraJlonI, HoTopr,Ie IIo)1{IrO 6sUrO OtOnr4ecTBI,lTb C ATI,IM11 BCIIbIITI-

r{ar'rrr. Tpr.r:ranr,rx c,rry-rarr rpuBeflcrrbr r ta6rnqe (9. IV, t.\/] r21 ,l;X 1960r.)"
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ATtAIIET'I14fl HAY}T CCCP

BEI(OTOPI,IE OCOBEHHOCTU AItTI,IBHbIX 0BJIACTBII

HA COXHUE BO BPEMfl BCIIbImEH

C. fi, Tort,cccrote, II' B' Oau'pa, T' lI' If,an'

tr{s 6orrmoro ulrcla l{o-ntlllo$tlrluon Bctrtrlrlex i1"T r o6pa6ornn oro6pauo 30 (uactr

nu[olpuaruon cHtrTa B qurrrp" nunlrr,I I-Io I1 B CTIIIcNI II ]{paclloM ee HpLIJII'flX noouepeAuo)'

f{nr neHotoprilx rr3 gTrrx BcIlbIIIIefl LIMeJIOCL no IIecI{oJI}'ItO CCpUii aanuccii ltyucnlrx cHopo-

creft ua ypoBHe {rorocQePu.
B peaylr,tate I{SyrIeIIIrI Marepl{aJra ycrarroBJrclto:

1. tso npelrr Bcrrbrrtren B nrrrrflrr ilo rra6;riogarcrca a6cop6qrottltsle lr,r6pocbr, Itorop]'re

r{Ayr rr3 uaretl (antr'rBIr3aqrrfi nriren)'
2.I:Iencertrrtua4auuofirpytrnllaI(TIIBIIsIIpyrcTcfIBoBpeI{EI}CIIIrIIrrfi[.
3. Ife cyu,ecrByeT oTqeTlrrloii csgafi Me]I(Ay IIOJIO]fie]IIIeM y3J1o] BcnBInIltII II aI{TIIBHbIX

trflTerI B ltpyflIre g,rr 6oJlr,ulrx BcIrHItreR. Marir,rc BoIIbIII]IIII, ItaE [paBIr.[O' pacnoJlo?1{ell6l

n6.nuau aKTIrBrrbrx rrgreH'

4.,(o uarclrlryrvla paSBlrTlrfi BCIr],IItrItrl fipHocTL ee B crIIIeilI npr'ue 6orr,[re' rIeII B l(pac-

lroM, rrocJre I\IaRcnMyMa rrao6opot'
5. Mem4y yBeJruqc[[eM MacCbI rroAHIIIIamqerocE aeu,ecrBa n tloroc{epc II3 IIOJIyTeIIII

rI Terrrr rrflTerr, ClIeq,eItI{eM nflTeII II yBCJIIIqCEIIe}I qIIC,rla alr6pOCOn u XpOl'tOCSepe }IaA trtlT-

Har\rlr BO BpeMtr BcrlHmer( rIMeeTCfi TecrraE cBtr3l;'

flponeAeur,r Tanme pacrreTll IIOKa3LIBaIOq,lIe, qTo qII0JIO aTOMOB' SaHJIIOqeIlHoe I 6onr'-

*oft u'arr**e ll nn6pocax, Brraqrrre,rLfio 6on,ne, alell B xpo]IocSepe antunuoii o6,nactr

(rraur.rnan c L00o nn) rr (opofie. I-Ia ocuolaltull OTOrO CAeIaII BIIBOAT qTO 1lo BpeI\{E I0II}'IIIIHIi

AOJrlr{erI npor{cxoAtrTb rIOA6e}I BeqecTl}a s arrlrslroii o6lactn na nfi,Itrrefi xportocQepr'r Irrrr

(rotoc{epr,r.

SOME PtrCULIARITIES OF ACTIVE SOLAR RtrGIONS DURING TI'ARES' bY

S.I. Gopasyuk, M,B. Ogir' T. T' Tsap'- Outof a large number of IiIo cinema-filmsof

ilo..r, 30 t ir" b..., selec"ted for reduction. Some oi these {i1ns rvcre obl'ained in the ccn-

ter of I:l* and alternatively in its recl and blue wing.s. Ior some of Lhese flares bhere are

scveral ricordings of radial velocities at the photospheric Jevel'

Thefotlowingconclusionsaremadeasaresrr]tofastudyoftheabovcdata.
t. During flaies absorption surges from spots (acti'ation of spo-ts) are observcd i, IIo '

2. No[ all the spots of a given group are acbivated during a f]are'

3. For large flares there i.s no dist,inct connectio[ bcLweetr the position of the ](nots

of aflare and acl,iYe spobs in a group. Small flares, as a rulc, are locatedclose io actiYc

spol s.
1r. Before maximum devclopment of a flare, its brightness in the blue rving is greater

than in the red, and vice versa aft'er maximnm'

5. Du.ring flares there,is a close connection betrveen the mass increase of matter as-

cending from ttre penumbra and umbra into the photosphere, the displacement' oI the

spots a.-nd the increase in l,he nurnber of surges in the chrornosphere above spots'

I,I 3 B ECT I{ fI IT P bI [,IC H O fl ACTP O CII4 3 I'I.q EC IT O fi O E CEP B AT O P]'I I'I

Torrr XXX, 1963 r.
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Com.putat.iorts slrorv lhat the numbcr of atoms ilr a large flare and surgcs is cousi-
dcrably grcaler than that in thc chrornosphere of an activc region (commencing at :1 000 km)
and the coror)a. On thc basis of this it is concluded that, during a flare matter should as-
cend from lhe lorver: rhrornospherc or photosphere into lhe active region.

Bnegeuue

flpu r'tlly.reuuI,I tIIlJrelllrfl xpomoc$epubrx BCrrbrrrrer{ BecbMa Ba}nHo nor\,rnJrenc-
IIoe paCClIoTpelll'le Bcex Tex upoqeccoB, ItoTopbre I4x colpoBolHAaIoT, B qacT-
IIocrI'I' altrt{BI,tBaLII{r,I BoJIoItoH, BcrrbrlrreqHbrx ubr6pocoB u cMeu{eHrr.rr rlrrrerr.

Corracno ItJ,8096 Bcrrb]mex 6arrna 3 u 3_l_corpoBorr{Aarorcrr Bbr6pocaMu,
BcrIbIIIrnl,r 6a.T.ua 2 garor 51 % nu6pocoB, a Bcrrbrmnr{ 6arna l*3lo/0. Dru
nr,r6pocr,r rorrBJr.flrorcrr B cpeAHer\{ qepeg 4 nuu, [ocJre Hasara BcuuuHu [21
rr rrNreror cnopocrr{ nop.aAna 700 nrulcen t3-71. Ha6trc4eur4f yrroMrrHyrr,rx
aBTopoB rIoHaBbIBaIoT, qro ntr6pocrr Boalnrr{aror B onpecrHocTr4 Bcrrlitrr1u.
B [7] orrlcqeHo, qro nrr6pacuranrre BoJroxorr Bo Bpel,rfl Bcrrbrrnxr{ rrporrcxo-
Ar,lr lr3 nepur[epurr rroJryreHrr rrrrrua rr HeBoai\lyrqeHrroii xporuoc{eprr. B tB-10]
A. B. cerepnrri,i: uoxaer,rBaer, qro nr,16pocr,r Bo RpeMrr Bcrrbrr[en Moryr o6paao-
BaTLC'I B pe3yJILTaTe C]I{aTI,Ifi IIJIaBMLI I\{arIII4iHLIlI IIOJIeI\I C [OCJIeAyIOtqnM
ee BI;lraJrItrBaHIleNI. I{ilueuxoiiep t11l rroJraraeT, qro BcrrbrmesHbre Bbr6pocbr
D03HI'IHaIoT B pe3yJrbraTe yIIJIoruellr{fl nOpoHannuOi'r t\raTeprrrr UO4 4er,iCrul,reu
tvlarlrrrrrroro rrorrrr. Tanuu me o6paaou o6r.scu.ser n Epyqex [12] nreHaur,re
BelrlecrBa s o6nacrt rl,flTelr r{ Bcrlbrlrren, na6lro4aeMoe rIM B TerreHLIe HecItoJrL-
KI,IX qACOB IIOCJIE OITOHIIAHIIfi BCIIbIMITII.

HauI'r r'I3yqarorcfl B oclroBrioM Bcrllrmerrnbre nrr6pocr,r. B qaornoor:r{, rroA-
po6uo paccMorpeur,r Mecra BoaurrnHoBeuun srr6pocoB rr BoaMo?r{Harr cBfsr)
nr,r6pocon c l{Brr}Herrr,rflrulr a $oroc{epe.

$ l. Marepuail Ha6ilrogeunfli

Mrr rrcriorr,aoBaJII,I IvIarepr.raJrIi rtr.rnot!lrrr,uoB BcrlbrllreI(, uoJlyrreHllbrx B

Itpuucnoiit acrpor[rrar'tuecnoii o6cepnaropr.rrr Ha Br-reaarMe]ruou nopouorparfc
Ba rlepno/{ c 1957 no 1962 r., c Ar{ar{crpou lrao6pa}r{eHrrfl Cornqa ua r}r,r.nslrax,
paBIIbIr\{ 50 arat,,

Cr,er,nta RCJIacb c nntep(rcperrqrroHHo-rioJrflpr{Barlr,{onnrrlr rpulsrpol,r, qerrr-
prrlloBarrHr,rl{ rra rrr{rrr,rro FIo, c uonocoi,i ilpolycrraHlra 0,5 A t131. B 6orrrurrn-
crne cJryrracB rinHerrarorpat!uponanrre IIpoBoArrJrocb B IIelIrpe llrur.rlr IIo,
IlO B HeItOTOpJ,Ix C,rlyqaflX IIpI,I CTrelIItC BCIIbImeIt IIOJIOCa CMetr{aJIaCb IIpI{NIepHO
na 0,3-0,4 A s o6e croporI6I or rlcrrrpa nnrrnii, C'scinxa Bcrrbrrrren rrpoBoArr-
nacr, o6r,rquo co cnopocrsro 4 rraApa B Mr,rrryry, pelr{e - 2 nap,pa B rrrrrryry.

B pcay.nr,tate upocriorpa 6orrsrloro rrr,rcfla nurroc[urr,lroB Bcrrbrmen AJra
4cT arr,nori o6paSornr,r 6r,uo oro5paHo onorro 30Bcur,rrucx 6arua or I - Ao 3 ]-,
conpoBo)r{AaBrrrrrxcfl orqerrrBo Brrllr,rr,rbr}rrr rr,16pocaur.r.

Tart naH rra nrrrror[rurbxrax, rroJryqgssrlx B rle]rrpe Ho, xoporuo BtrA]rbr
ToJrbl{o 14pa 6ornurrlx [flTelr, a rIaJIbre rrflrr'ra r{ rroJryrerrr,r [par(TlrqecHr.l ooB-
CeN{ He RI{!{IILI, TO AJIfI yTOtUIeHLItI HapTI4ITLI paCIIOJIOmeHlrn nnr6pOCOB OTrrOCrr-

TeJrrrllo utrr0Ir I{crIoJII;3oBaltr,rcr, $ororeJrr{orpa}rMbr, rloJryqeH}ILIe B I,rHTerpaJtrr-
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HoNr cneTo I,I laMoIotlI,IIC A]IalIeTp uao6pairieiltrl Colnqa, pannnii 76 nr'at" [\tn
orAeJrbrrblx BCIIbIIIIeII 6tun larrirte I'ICIIOJILSoBaIIbI saIII{cIr QOroC{epulJx Jlyqe-

Bbrx CHopogTer:i, rroJry.relrrrrilX B JrrrHr,rrI 4886,3 A ,ra Co;rt equorl MaIlIIIroIpai[e

O6cepnaroprrr4 1141.

$ 2. AnrunIIsaIrIIl rIrITeIr Ro BpeNItI BCrrLIIreI(

I4ay.1grrr" O[1CaIIIIOI6 L{ilrepI,laJIa IIOI{aBa.rlO, qTo B TeX C.11yqagx, ItolAa

n,tTltil ItC UAt(pl,tTbI CR0TrllqeiiCr{ BCtIblIIlOrIrIOit Uareprreit' llStsepHteHlte BeUI,e-

cTila-TCL,Ir{brx BLI6pooou, -- rrpoI,ICXOIIIT ]'I3 O6JIaCTI'I IIflTeIl. B OfgenSUrtX

CJtyrl.lflt rIO IIJIeHItaNI MOE{IIO yBepeHIIO yCTaIIOBIITL' aITO IIpOeItUI'If Ha AIICI{

NreCTi\ IIoflBJIeHI{fl BIil6poga IIIIJIoTI'IyIo IIoAxoAI{T It tIApaNI IrtITeH, a IIHoI'Aa oT-

cro{rr }Ia IIeItoTopolI paccrorlrlulr oT .flApa (r[ur' 1)'

ltorga rreJlrJBrr 6lr;ro rorrgo ycTar{oBr,1rr,, ornyAa rlpoucxoAl'IT BLr6pacblBa-

Iri{e Te}IHOit MaTepIIII, TO I{a sapI{COBIty IIflTeII C lIoJIyTeH.flIIII, cAeJIaIIHyIO nO

r[oror.elyor.pa]rNre, rrpoenrrlpoBaJIocb I,IBo6paxterllle AarrIIoi'I aI{TI'lBlloii o6ra-

CTtr, IIOJIytleIIHOe B IyqaX Ho, Vnelrueul{e IIOA6IIpaJIOCb Talt' aIT06I;I HaU"rly.l-

rIr.IN{ O6paBOM CORx,IeCTllTb BIIAI{IILIe 1ra HIIIIO$I'IJISMo .flApa IIITeH C 'sApaN{lI llfl-
rerr d)OToIeJIuOIpaNII{. Conueulenlre IIOBBoJIIIJIO ycraHOB}Irb: 1) ItoIAa IIa IIJIeH-

ne Br,16pool,r FraxoArrTofl Ha rreHoropolr paccroflrlrtr or rlApa, To rIIllI rlaJroE(e-

Hrru BLIAIIS, qTo NIecTa IIx B03IIIIHIISBeHl{fl He BblxOATIT tna O6JIacTIt ilOJIyTeIIII;

2) r rex cJryqaflx, HorAa rrApo lr ero rloJryrellr rIoHpLrrbl cBerflIl{eiicfi ]Iareprleii'

TO IIptI HaJII,{sI{u ISCI{OJII]I1IIX R5I6pOCOB B6lrgAr'r OAIIOIO EI)I{OrO y3JIa' lIAyUI,lIx

rroq Herroropr,rM yrJro1,r oAtlH n ApyroMy, rIpoA,[eIIIIe 1rpoeHIIlIiMx TpaeltTopllii

fror{a3brBaor, aITo oHr,r [epeoexalorcfl rrl]ar(Tlrarecltlr rla ,IApe TIJTII IIo HpaiiHcii

Nlepe rAe-ro Blryrpll rloJryrellll ({nr.2); 3) n cnyuac oAl'IHoqHoro Bbr6poca'

trAyrr{er.o !r3 y3Jra cBcrflrqer-rcfl uareplru, colocraBJreIIlIe c abororeJlrlorpa}InIoI"I

Iror{a3DrBaer, qro oH RbrxoAur }rB }re6oJILIxoro rrflTIIa, cltpl;rroro yailoll Bcrlbllrr-

rru ({rr'. 3).
LIa ocrrosaHull lt3yalelJrloro ]\IarepIraJIa ' IIo-BllAlII\'Io]\Iy, 1\[o}I{Iro clt&3&TL 

'
rITo ltJBop;rtcrltrc reNtltoro lteulecrBa [porlcxoAl{T lI3 rltirelr' 3ro Rulerrne lraSo-

BeN,r itnrrr3r,reaqnerYt rIflTeI{. f[era"rrr,noe ucc.r]eAoBarII'Ie llecra IrotIB.lrOHIIE BLI6po-

COB OTIIOC]ITEJIbIIO II'ITEI{ BLITIOJTIIEHO S tT5]. ,[.A.NEE BbIflCIIflJIOCIJ' BCE 'TIII IIflTI]A

AarrHoit rpyilnbr ar{rr.lBr.rBrrpyrorcfl Bo BpeMtl BCrIbIIrHIr.,[,:rx 6o;rlrnllx Bcrlbllrrelt,

norAa cDerflrqeeofr lro1r1ecTBo BaxBaTbIBaer rlorrTll BcIo anrrrBllylo o6JIacTb' aTo

ycTrrrrour,rTb TpyArro. otrlUano ts oT/{eJrbr{r,rx cryalaflx 116;I{110 BI'lAeTb, sTo He

IlCe [trTILa ,IBJI;IIOTC;I aHT]Ill]IbIMI'I' 1tpI'ICeN ]lC O6]IapyffillBaeTgf ,lBIIO BE'Ipa-

,rierrrloii cBrI3r{ M0}]iAy IIO"'LOiHeIIIIeNI ySJIoB BCIIbIIII{II lI aItTIIBTILINII',I [tIT]IaIlII.

B cry.lng Hte x,IaJILrx BCrtbrltro( I,IoiHIIo 6o"tec yBcpeIIHo cI(aBarL, qro anTIr-

Rl136pylorcfl rrc Bce rrflTlla. I{polre roro, cBfIBL rIoJIoil{cllllfl STlIx rtflTe}I orHo-

CTTTcJILIIo RSII1IIITI{Ir RbrpailteIIa 6olee ot'retJlIIBo, a IltrIeHHo: aItTr'lBIIlIe IIflTIIa

lraxoArrTCfl rl6,urrert BclrlJrliItIr (cru. rartiHe [7 l)'

$ 3. Paarurlre BcIrbIIrIeH R rls,

l:tan orueqaJrocb Br,Iile, LrlrolAa c'LexIHa Bcrlbluren nllollSBoAI'IJracL lre roJrr,-

rio B rtegTlle Jrrrgrrlr I-Io, Eo rr B ee cnuerl rr npac]Io]{ Itpr,IJlbt{x ilooarepeAr{o.

I{ or4a nlrrreNraror pa{iull ots arrlre rtporraB oArrJI ocr] c cax{or o IIa- qara B oB IIIInHots eHIItI
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([)Ill'. 1. PttrtpoTlt'rtt(IIrI alirlll]IIoii o6,tit0'r'tt
t' trn6pocorr, Ill)oolilUlrl liolopofo _,lrl)tr.\Jl,l.liacr'f
lono{'l)ei(clnotttto li rrrrrrlr (.1 (l.Vl Il)Gl r.'

8l,ttlrr, i;
ll;1ecL Il j(1.!eo Itllctrtt Moottotlcttoe

r l )1il . 2. I l Ilr('r'('rtIll llI ll llOJ(t ), llttoll ll tt t, 1.,^O,"':|Ylt'l

r1,;rotlt,,1,ttii 111,16prrr'rrti tllt ttrtllrt' (2/t'VllI

1!)tii r'., Bl':]9* ,l-r1

rl)ru'. i]. OTltrIro,rur,rii rtst5llotl olio lo ;lillilllnloi'o
,rllrilnl uott\{'c'rltort lttt'tlta (3. |,\ t{)(i I r'., 7l' :i9tlt)



'8CrrH[r.r(l{, }{o}r{Iro 6tr,[o aanrerlrrL, atTo Ao ]raxclr]IyMa BcrII;I[rItI{ 
'lpnocrh 

oA-

rroro i,l Toro Hte ysJra ee B crlrletr{ xpLIJIe 6rtna eua.ruTeJlr,Ho 6onrlue, uerr

B npacr{oM, flocre r{ancrrl\ryMa Bcrlbrmrrrr Haprrrfla cralroBrrrcfl o6paruof,r, r, e.

,rllnocrb B RpacHon ItpIJJIe cranoBr,rrcrr 6olrlrre, .tcr{ B clrlretrl. B na.IecrBe nprl-
lrclla ira c[nr. 4 [pr,rBeAerrLr npll]lbre rpl{ocrl{ gnyx uau6o"Ilee .flpltl'Ix yBJroB

40

6

Olr. 4. ttpunr,re flpxocrrr ysrroB Bcrrhlltrnn 2t.VI 1962 r.
o-yseJr oEuE; L6-yaerr[Ba. CErortrHaE xpusan [Aaer xo[ Epr(oorl{

B qerrrpe; IlyHnrlrpnaE - B or{r{eM fipbrJre' mTpIrx-uyHHTrrpEaE-E-I{pacIroM
I(pErJIe

BcrrbrrtrHr.r 6aua 2 2L.yI 1962 r. Ha atoft $rarype ro ocr a6cqucc orJlolr(euo

BpeMfl, a IIO OOI{ OpAIt}IaT 
- 

flpKocTL BCIIbIIIII{U B eAI{IIUqax flpltocTl4 COCeA-

Hero HeBoaMyrqeflrroro Sona. Bce uauepeHrt.rl flprtocrra orgocflTc.fl rlprrueplro

n oAHOMy rr roMy )r(e Mecry y3JIa.

flonyueuntre pe3yJrBTarbrr rraxoAflrrlrrec.rl B coorBercrBrrr{ co cflexrpaJr],-

Hbrl\{r4 [16, t7], [o-BI4AI{Mot!Iy, yHaBbIBaIOT Ha To, qTo B HaxIaJIbHoft craguu

pa3BrrTrrfl Bcrlbrmxll (4o rrlaHcuuyMa) [peo6JraAaeT IroAbeM cBeTflIq,eficn Maccbr

aroivroB BoAopoAa Ha[ oflycxarrr{err. flocne MaHcI,rMyMa flpnocrrr BcrIbrInR}I

Ha o 60 pOT, 6Ontme Cn eT rIU,I{X Cf aT oM OB OIIyCHaeTCfl , qeM IIOAHIII\{aSTCfl .

ItaH ynr.r4uM Aalrbme ($ 4, 5), Bo BpeM.fr Bcrrbrrrren Ea6rroAaercrr ycr,rJreu-

nsui no4reM BeIqeCTBa Ha ypoBIIe Sotoc{epsr. Tenr He lueuee eqe IIe flcHa

cB.flBb Me?flAy uo4nurui.roqraucn {oroc$epurrru BeulecrBoM rr xpoMoc{epHblM

BenIecTBoM B o6racTr,r BcIIbImI(I{. Oguafo Mo}ItHo IIoJIaIaTb, qTo Taxa.fl CBttSb

cyqecrByer ($ 5).
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S /r. Jly.reBbrc cnolloc,r.rr

I{an yxe or}{eqaJlocb n 
"s 

2, uo B}leNrrr Bolbrrrrcn rporrc\oArrr arirlrrlr3l-
UIIfI rlfrrelr 4anHoii rpyllrlbl. Itpoue rolo, rrar{ }Brrl\lr\r n la.urueiirue}r, ocrroB-
I.IbI}I TOCTABII{IIITOI{ BEUIECTBA B O6ilAC'tb BCIIb]IIIITII, TO-BItAITNIOAIY, i(O.]I?HI.IbI
6r,rrr, calrrrc HrI3KlIe cJrorl Xpor\Ioc{epu r,rJrrr AaiFie r[orocrleprr. B cnnerr c 3Tr.]ar
Becbl{a Ba}IiHo Brlarb paclpeAeileHrrc r'r oco6euno IlBrrcrrerrtre froJrir JT},rrepbry
crtopoc:reli B altrl'IBrroii o6lacrtt rla ypoRHe rloroc$cpsr Ro Bpe1ufl IlclrT,rrrroii.
tr4alrencnue norfl .rIyqeBI,Ix cltollocreii nto;rrrro rrpoc.iroitrrrl rro BrlrrrrcJrr\r rrx rrA
corHeqHoM r.IarHllTorl)arlc. O6r,r.rno y IIac ryqcRLre criollocrrr rr rro.rrir 1lerrrcr-
pIIpyloTCrr Ha l\larHrlroI.par!e oAHo]Jpcrfeurro ro ]rarHtrTrrrJrr ,rrrnu;r.tr l.'e I
c ), 11886,3 r\ rrrrr'{ c fu 5250 A Itzl] rllr{ Arranrorpe rrao6paincnr.rR colnqa
2l cn.

Tan nalr 3arIIIcL Jlyqsoorx cri()pocroii BcAercrr [o rrarrrur]roii nururtr, To BoB-
HIIHaeT BOIIpOC, IIpeACTaI],IItrIOT "rII itTrr 3arrrrcrl pca.xlrrroe pi]cilpcAeJlernre ctio_
pocreii I'I.[trI orII'I I'ICItaiHe]IbI tsi.urrrirrrelr il{trrHrrruoro rroln. 3ro:r sorrpoc r{rio4116-
HpaTIIo IrccJIeAoBaJrcR r Itpr,rrtcxottacrpo$ltan.rccrioii o5ccpna.roprrr,r ilric11ep1-
I\IeHraJIrrHo It oco6eHflo rrtrareJllllo 13.VII tg62 r'. B aror Aerrl, rporrsBoArr,rrocrr
cnaHr{poBarrlre 60,rrr,rror.cr [r-rrrra 6r.rnotnprroii rpyunrr, rioropoe rraxoAll.troob
n6,nr,ran qellTpaJIrrHoro rlclllrArrarra. IlartprmcHlrocrr, trrarrrrrrrtoro no.xtI DToro
rrflrr{a 6r,r.na paBHa 3000 ac.

3anucr, oArJoro rI Toro inc yaracrria Co.nuqa, BHJIloqaroqero lrrrrrro, Bc.rracL
ilo AByI\{ JIITIIIIIflI'I [ocJIeAoBareilL,Ho - i\{arllttr]Ioii }" 5250 r,I uemarrnrrnoii
)' 5723,7 [pr'r ]rclrBrlenrroii rqenrr cnexrporparla 0,3 x 0,5 ;ar.az r.r nnneiiuoii lrrc-
nepcur,r, pannoir 0,! Alnn, lllrrprrrrm rqc.uerl r[ororrerptr roxre 6r,rrn rocrorrr-
rrIiIMI'r, Ho paccrorll{r,re qcrrrpa u{eJrrr or r{crrrpa.irrrr{rrr,r 6r,rlo paa;rnquulr. 3lr1-
qelruf paccronnnii A"rIa rpcx pa3"rrllqllllx yc.uonrii Barrrrctr [puBeAer]r,r u 116-.
Jlrrqc.
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0,35
0,80
0,80

0, 65

0, 65

0,90
0,90
1 ,35
I ,35
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IIplr rtarri4oi'i yctarrornb rqenrr rrpoBe4euo rro ]recnoJrr,rto arnrrcerl oAr{oro
I'I Toro )r{c paapeaa qepca nrrrrlo rro ]rarrrrrrnoi,i rr HenratHrrruori nrruasnr. 3a-
trrlcrr JryqeBbrx cHopocreii, natolrierrEbre oArrrl Ha Apyryro, B Halr{Aor,r c,rryqae
rrpeAcraBJrcrrbr ua r[nr..5, a - e (4;nr narnnruoft.rllrsrru) uS, e - e (gu ilc-
ntarunrnoil nnur.ur). f[o4 npr,rnr,rMrr ]rauecerrbr rro.rroxierrtrfl rroJryreur{ rr reHrr
trflTITa oTIloClll'e,l bHo pa:i pcaon (lnirpuoir npnntoii orlreqcrro orrroctlTc.,tt HoC
rloJrollieHr.rc u BcJIl,lSUrra IlonepeqHoro ceqc]Irltr flApa, ToIJItor"I ;rlrl{,Icii -rro,r yrcrrrr).

1s2

aIrICro

paspesoB



a

e

(Dr'r. 5. Hprur,re sarlrlcefr rryqeBr,rx cnopocreft nntra 6urornprrort rpynnr,r IB.VII 1g62 r.
c EarrpflxreHrrocrrro 3000 ec

a - t}rr Irll r'r ), 5250, ruxoErrne qeflr, ooroMerpa sr : 0,1 rrrr, s2 : 0,65 .rrrr; 6 - rrDu r/, lrl 5250, S1 ._- 0,35 rr"u, Sa: 0,9 ilili c - rrpu If 11 u ), 5250, Sr : 0,g rr.rr, S, : 1,lb ui; , _"nr,,,

^5123,7, 
Sr:0,1 un, Sr:0,65,ur;0-.q,ln 

^dl%,1,S,:0,Sbn,lr, 
S,: 0,g nat; e _Ejrrr ).5123,?,

S, : 0,8 .rttrt, S, : 7,35 nru

tr{a $ur. 5 nu4nu, rrro npr4Bbre av 6 tpar.tr,rqecxrr oAr4}raxoBbr, a Hpr{Barr 6
cyqeCTBeEIIO OTIusaeTCfI OT HIIX, XOTE II OHa IIpeACTaBJIfleT CO66fi Barrr4gb TorO,
)fie pa3pe3a, qro tr{ Hpr{Bbre a v 6. B ro }I(e BpeMfi r(pr.rBafl e xopomo coorBer-
crByer xoAy MarHrrrlroro troJrrr BAoJrb paspesa (cp. e {ur. 6) r(, Be.poflrllo,
orpax(aer BJruflrrue r{arHr{THoro troJrfr }ra Batrr[cb JryveBbrx cHopocreii.

Sauucz ryqeBBrx cHopocrell, lpotrBBeAeuubre rro HeMarur4Trroit ilurrurt,
rroHa3blBalor ro?fiAecrBelrHocrB B rrepBoM r4 Bo BTopoM cryqaflx ($llr. 5, e, d),
A B TPETT,EM BAIII'TCI, trOAO6HA IIEPBbIM ABYM, sAPEIUCTPI,IPOBAEIIbIM HAH B MA[HI4T-
Eoft, ?afi r{ B HeMarHr{THoft Jrraurrflx (cp. xpr.lnr,le at 6, e - e ua Sur.5) .
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I4e cnaeanHoro cJreAyer:
1) ryuenue cfiopocrrr, Barrr{cauubre no l, 5250 n }," 51"23,7 s I u II cilyqaflx,

,no4o6urr, rro He roTr(AecrBeEH6r;

2) n III cJryqae Barrrrcb JryrreBbrx cxopocreft no l, 5250 uo4o6ua xoAy Marur.rr-
rror0 rrorr.E, ror4a ftafl rto lu5123,7 Hpr,rBaE ryuenoft cnopocrr,r rrMeer coBepmeu-

no 4pyloft rlr4.
Saurrcrr rfarur,rrrroro rroJ]fl rr JryqeBbrx cno-

pocreii rralrrr BcerAa rrpoBoAfrTcrr lrprr ycJroBnrr

II. floarouy .rlyrleBbre cl{opocrll, Balrltca,}rble
uo l, 5250, r{br rroJraraerr, 6ea cepbeBrrbrx r,rc-

nalr{erlrrii orpaffiaror peaJrLrroe pacrrpeAeJre-

urre cnopocreii. Cre4onare;rtno, rrrrercrqr,reca

B IIa[Ie[,I paCnOpailterlurl Salrlrclr IroSBoJIflIoT

cy/\r,rTL o xapariTepe r,13Mer{eHrvr troJtfr cnopo-
cteii no Bpenrfl Bcrrbrrtren. Jly.reunre cr(opocrr'r
npeAcTaBJrcllbr B BrrAe IiapT, aIIaJIoInaIIIbrX
Hapralr lrarurrrrrolo ro..rrr 1L41.

B rtaqectne rrprrxrcpa na (rnr. 7 uplrne4enr,r
Jiaprbl eaul,rceft JryrleBLrx criopocrei,i antnsEofi
o6.itacrlr, ua6rro4anruericrr t1+.VI1 1959 r., B no-
ropoii B aror ?ne Aelr; 6rr,na ncur,uurta 6an,;ra

13f . Bcurrurxa n FIo, rr&rra.rlflorr rrecFioirt,rto

paru,[re llt'lt2'n Ir i]iutorrrrrrJracL B 121'1"'. Mair-
clrnrylr flpriocrrr ee n FJo coorBorcrByer 7l'15-
NrocrtoBcl{oro Bpex{e}rr{. 3auIIcn JryaleBr,Ix clto-
pocteii rrlleAcraBJrerrbr B Err[e lial]r. Ila uep-
B6rx rpex r(aprax (" - u) Aaercrr pactrpeAe-

JreHrre troJrfr JryareBbrx cliopocreii rpy[trbr cy-
rqe cr Be r{Ho rr ocJre xraltcIl}rylra fl plt ocrl{ BorIbIItr-

rirr n IJo; Ha qcrBeproii Itapre (a) - uo,ne cno-
pocreri aroii ixe o6racrtr .tepea 5 q,ac uocile
ortorrqarlrrfl ucrr,rrurtlr. I Ia ]lce acltIISbr rJaI{e-

cerrbr rrrrrrra c oAnoii tt 'roii E(e diororeJll,Iorpanl-
lrsr. 11pu IIaIIeceHLIIT rllylnLl TrITCII IICIIoJIr,3o-

IlirJrlrcb I{allTLI }Ial'uIITIIbIX no.ueii II flpltocTI{,
Ii OT O pLIe IIO"TIyaleHbI O/{IIOl] pelle l{II0 C 3aIIlICrllIII
JryrreBr,rx crtopocteit. 3ro cyrqccrBcIIII0 rloBr,l-

UIaeT TOTIIIOCTL COBIIeTqeHIIfl.

HynruynHr ilyqeBr,rx cnopocrefi otrpeAeJlflJlc.fl AJI.TI namgoft Raprbr B or-

AoJILHoCTT{. ,(,;rn arOrO B Haqaile II B KoEqe Batrucl{ [poIIBBoAI{JIoCr, cHaII[po-
Bagr{e socro.rgoft r[ Batra[rroft rpanr{r{ Batrr{cbrBaeMoro yqacrna Connqa uep-
rreuAr{nyJrflpuo cyrosuoli.uapanlerra. Ipanuqr,r BarIrdcIJBaeMoro yqacrna Bcer-

Aa BrIXOAI{JIt[ Ba IIpcAeJIbI aHTuBEOft o6lacru, [oaToMy cpeAurle Be[riIflHLI
cl,rrHaJroB ua sdcro.rsoM rr BarraAlroM Hpaflx AaroT sHaqeHr4e ryqeBbrx cKopo-

creii npanleulrr Conuqa. .fl,anrrrre Buaqeulrfi cltopocrl,I B CooTBerCrByIoqEx
'Torrnax rloBepxHocrr Cotgqa u rrpr{Er{Marorcfl 3a rryJrbrlyHr(T.

tr4a Slrr. '1 sugtro, qro rrpuMepflo rroJloBr.{Ha 6onr,runx rr.ETerr He rlepeceraerctl
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Onr. 6. Pacnpe4ererrre I-I n4o;rr,
paape3a AJrrr [rrrr{a 6unonnpuoft

rpyrru t3.YII 1962 r.
). 5250, rqe:t cnenrporpaea 0,3 X
x0,5 ,lrrt, BxoAuhte nleru OoroNlerpa

Sr : 0,8 nm, Sr: 1,35 ttu
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rryjrerJoii .rrlrrrr.reii jryrlguox cnollocrei{. }{poue roro, HyJIeBitrr Jltlrll'Ifr fla I)aB-

r{brx riaprax pacno.ro}r{eHa pa3[uqHo orr{ocnreJrr]}ro flAep rrrrrerr. B [18] rro-

I(a3aHo, IIT0 AIa IpyIIII IIflTEI{ B II0}IEETbI, TiOIAA IIE 6bUIO BCIIbIItrEH, HYJICBA,I

JllrHr,rfl Cr(opocTll npoxoAllT BrlyTpr,l IrrTeII r,r HaIIpaBJIelII,lC CI{OpOCTTI OTparitlLrr

IroplraJrrrrrr,rft ar[$eHt Sneprue4a.

C 4pyroii croporrr,r, n It9l or]rcaraJrocrr, rrro Bo Bpeil{rl BcrIbIIlHrI $otocrfep-
Ilbre cr(opocTrl B IIuTlIe, IlSIIepeHlILIe IIO qellTpy TtIHteCTII JII,IHIIII, CyIqeCTBCIIHO

yBeJruq[Barorct (,-. 2,5 nnlcen) rro cpaBrlerrflro c Befll,Iqugoir cnopocrll Ao Bcllbl-

111e1. PaBtsurr,re <drnarHRrrD ts tsoBrryrqerruol{ lrecre (torocr[epu yHaBblBaH)r Itil

cKopocrL, oI(oJlo 70 nnlten'.

3rg o6crogreJrbcrBa lraBoArrr Ira IrbrcJIb, cro Hapyilerllle HopllaJrIrIlofo

nr]-rr[errra Cucpmcla rlo]Iicr 6r,ttl, culea]lo co Rcnututtaltlt.

O4uano rIoJre criopocreli cuycrn HecHorlbno qacoB riooJle oHouqarlIIfl BCrIblul-

nlr (ncur,rmna BaItoIIqIUIacs s 12htt, a sarIrICr ilyqeBblx cxopocteft CAeJIitIra B

161,55n ) rrivreer ranoii ?r(e BrrA,r(afi r{ Bo BpeMtr BcTIrIIITHIIB ths5", Ho I\I<1r(cI'lNIfl"{L-

rrafl cnopocrb oIIycHaIlII.fl IaBa cylqecrBellfio yMeubfllulacl (800 atlcen). llo'
arol\ry rre rrcltJrroqerro,, aITo, BoBMolnHo, orcyrcrBlle lropMaJrErroro a$r[ertra

Snepnre4a y Henoropr,Ix 6o;rr,tulrx rrrrrerl cBflBano c Bblcotiofi aHTlIBHocrLI()

rpygrrbr noo6u1c. Anarorn.ruaf I{aprllHa 1roilyqaeTc.fi ]I A"TItI Apyrgx Ipynll,
ryqeBbre cfiopocrr,r rroropbrx Bc:trrrc&rrri Bo Bpelvlf 6orrurrx IlcrIbIItreH (uirnprr-

r\rep, y Bcrrbrrtrnr t.lv 1960 r.). 3ra oco6eusocrt aS$errra Snepme4a tpe6yer

AaJrbHefiIIIero I,IsyqeHIuI.

I{pollo roro, rrptrBeAe}rrrbre naprbr t}tnr. 7 noo6rqe roliaBbIBaror AoBoJrLlrt)
'ClrJrr,Hr,re llBl\IcHeIIItf ilyqeBLlx Cnopocterl B aI(TIIBHOi1 . 

o6lacru Bo Bpclrrl

Bcrrbrrrrr{r{, Ila qro ynaBbrBaJrocb B rreAaBr-Io rroflBl{Blrreiicn ptl6ore [20]. Courac-

Eo Itapre a (91'51+m - 10h26'") , JIyTIeBI'Ie cltopocrrl, [oriaBr']Baroqlle ouyclta-

Irrre ra3a, oxBar},rBaror Bcro qeETpaJrLI{yIo sacrr, aHTlIBHoii o6nactrr (ageci, irte

pacrroJraralorctr ocuoBlrbre ouarlr BCn[rrrIHlI, lla6lrloAeufioii n Ho) . MaHcltnta,tlr,-

Harr cnopocrl onycliaullfl Iaaa paBHa 1,4 nnlcen. flo4,t'cu IaBa Ha6ilIoAaergrl

B AByx orregb He6orb[]ux yrracrnax o6tarin, pacrloJro]I{eH}Iblx Ha ee ueput}c-

puu. I-Iau6oJrr,rlrre cnopocrlr rroArelra raaa 400 ar,lcen vtrercrcn s o6,'IacrII 1ro-

Jryregrr (pairorr,4 c[r,rr. 7), BnJ]or]ryn ripLIJIerarouleft c rorxuoii cropolrbr ri rl,qpilrl.

6o.rrr,utux ilrITerI,

I-Ia xaptc 6 (111'03'"-tth40'') IraclpeAeJrerrr{e rroirrr .ryarcBllx cttopoctc:ii

c)'ulecrBelrHo Aplrroe. flo.[e .rry.1s6r,rx cnopocreii, ytraasrnanxlce Ha rloA'r,o]l

ra3a, B DTor Morrelrr Barrlrlraer uo nJrorr{aAr'I npl{lfeprlo 1/, attttrnrroii o6,uacr[..

Iraiion -r1 noA,r,clla raBa yleJrrrarr.rircfl nplrrreprlo n 3 paaa. h'Itrncrrlra.,rr,rlafi clit)-

pocrr, rrol(cer,ta ra3u BAecE, AocrltrJla 1 nrulcen, T. e . Bo3pocJra B ?,5 pa3a ro
cpaBrrclllrlo c BHiirrerrrrelr rra rtapre a, i\l[ancnnraJlI)I{arr Hic cltopocrlr onyc]ia-

rrlrfr raBa rrplr Brorr rfarrrnuecxu rre IrBrIeHLIJracr (1 ,2 nnlcen Bl{ecro 7,4 r,alf cen)-

IracnpeAe,ncrnre rrorlrl ciiopocrcii, /IaEIIoe Ha Itapre a 11. 1156"'-121'30"') '
rroltaBbrBaeT rrpoAoJrlrier{lre pocTa rIJrolqaAu, na xoropoii rna nogru'IMaeTctt.

O6.,racrl tIoltrT,elra t'aBa rro rrJrorr{aArl BaHil}raIor upIIDIepIIo rIoJroIliIIly altrlll}-
rror"r o6racrrr. [f iqfi.rrrofiacrcfr trrecrar{rr raliEic yBeJr tlrleIIIIe cltopocrll IroAl,crla

raBa Ao 600 atlcew.OAnario, tlro liacacrcr pai'iona,4, To xorg n"[oil{aAlr cc

11pOl(0"rI?I{aJIa yBe"nLltIIlBaTbCtI, }IO l\IaItCIIIIaJIITIIafl CI{OpOCTI) IIOAfieNla IaBA

Ilecriojrr,rto yrlrcrrbrrrr.r.rracr, rr cra.Ta 700 atlcen. Maricr,rltanr,rlafl cltopocrL orryc-
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ITiIIIIIiI IA3A, PABHAfI 7,4 H,fuICCH, IIA6JIIOAAETCfI B TON,I iHE I\IECTE AI{TIIB}IOI,I
o5.nacrr,r, rrro rr paHee. llone cHopocrer"r, npeAcraBJrer{r.roe xaproii a (161'55tn-
{7t'30*) , cyqocrRrirrrro orJruqaercfl or rroJrfi cnopocreii Ha Haprax 6 nA,
rr orreur, 6.nlrano Ii rotrry, arro lrr{eercf Ha napre a. O6tacru rroAber\,ra u otryc-
riarrrrfl raaa B cJryqnr" o I,r ? rpanTrrqecnr,r coBnaAaror. ]J ernx cryuanx (a, a)

lianctrNraJlE'rrafl cnopocrr, troATJelra rasa, oco6elr{o B pafione ./., ogr,rnaxoua r,r

]laBlra 400 n,lcen, LIto xacaercfl rlaltcrrlra;rr,noii cr{opocrr,r o[yonaHrrfl raaa,
ro, corJrAcHo napre e, oHa B aroM cJryqae Aocruraer 800 nlcen, TorAa r(ari
no riapre o cr{opocrb onycxarrr{rr raea I ,/t nulcen. 3areu cpaBHe}rr,re n{ex{Ay
co6ori Hapr Marur{r}roro rroJrrr, noJryqerrrrbrx B ero Ere Bpelrrr (civr. [21 ]), uo-
liaBLlBacr? q'ro rran6onLmee cNleutrelIIIe xoJIt\{oB }IarHritrr.roro IIoJrtr frporlljotuJro
l\rrliriAy 9l'54t 11 lth3nr, r. e. B To spclrfr, norAa ua6lroqa.nocb 0rrerr6 pesr(oe
yBe.rrr'rqeHr,re cnopocrr,r troAberra rasa B rporoc$epe. IIo nuuo{nJrrril{y, cHarorry
rra l{f-l , ycrarroB.rieHo, arro npr,rr{epHo B aro tspe^,rfl (101'40'n -- 121'30t) na-
5.rrro4arocr, BHaqrrreJrLr{oe yBe,rrr,rqeHr,re qr.rcra nr,16pocon r.re o6nacru rrflreH
(crr. $ur. t, a 1751). tr4a cnaaanuoro crreAyer, cro MeE(Ay l0r'00t r,r l2r'30''
rporrcxoArrJrlr npoqeccbr, r(oropr,re Ha ypoBr{e {oroc{epl,r BbrsBaJrl{ peSnoe
yuc"lll{rleHue Maccbr rroAHr,Ilrarcrqerocfl raSa I{ oAHoBpeMeIrHOe CMeIr{e}Ir,Ie [rITeII
II xo.uMoB x{arII],ITIIoro nowt l2L] , B cuoro o.repeAl,0Trr ualvreuerrlrfi trpoflur,r-
Jrlrcb B BepxHrrx cJrofx xpouocr[eprr B BrrAe yBeJrrrrreHlfl qrrcjla nr,r6pocor.
Tariulr o6paaolr, rrclr{Ay yBeJrr.rareHr.re}r Maccbr rroAHr{Maroq,eroofl BerqecrBa
n ( otoc$epe, clrerr{errr,re}r urrrerr r,r nr,r6pocolr BerqecrBa n xpouoc(lepe no Bpe-
t\rfl B0TILIIrHLI ]Iatr'r0rriircTcrl orIeI-Ib TecIIafl cBtI3I), T. e. MO]I{IrO AytraTL, aITO ATO

BCe OTAeJrbFr6re ,rBJrerrrrfl oAHoro npoqeccai rrpoucxoAflrr{ero IIo nparlueii
Nrepe B {o'roc{cpc.

$ 5. O6cymAerrrre rro.rryrreHlrr,rx peByJrbraroB r,r BbrBoAr,r

I{a ocnosarullr rIoJIyare}rrlbrx r,IB ua6rro4enr.rir peay"nr,raroB rrorrbrrae}Ictt
y0Ti:lIIOBI{TL CBflSL NIe}ilAy onlICaI{HbI}III BbIIII0 tIBJIeHr,rflNrr{. ttaH y}He oT},IeaIa-
JIocb, cRopocur a5cop6qr,ronnr,rx an6pocon B npoeKrlr.ru rra Ar,rcr{ Co;nuqa aa-
Itrrlorierlbr B rrpeAeilax or t0 4o 100 natlcen, Jlnner:iur,re paBxrepbr rrolepearHoro
cearenr,rfl B cpeArrelr Droir{Ho rrprrrlrrrr; 1 .10e 

- 3.10s cat,. ITa6lro4aetloe rrr.rc.rro

nr,16pocon Ba Bperrfl cyqecrBoBatrr.rn 6o:ruul,rx Bcrrbrrtren /Iocrr4raer 10-50
(cu. $ltr. t t15]).Cpe4uec Bpelrfl, B rsqeHrre noroporo yBeiluqrBacrorr
IUITIHa nr,16pocon, noprrAna 3'702 cen, Corlacno r,rMeroqrrNrcfl AarrELrNr, rrJror-
IrocTI'I BcrIbIIIreqHr,Ix nr,16pocon cylltrecrBe]Irro 6otr,ure rrJrorHocTr{ xpolroc{eptr.
I1o crqeunan lo. Eaxxepa 122,231, noropsrir na6nro4ar nr,r6pocr,r B lrrrrcrpaJrb-
rroNr cBere, Irx r,rrorHocrE, paBrla 1013 cM-3. Tan nan B0lbrrtreqHbre ntl6pocrr
B I'IlrrerpaJrrrlroN,r cllere ua6lro4arorcfl oTlrocllTeJrrruo peAHo, ro 6y4eiu cqrrtTarb,
tITo cpeAHfl.fl rrJloruocrr, ux noprrAna 1012 c,ac-3, rian aro nprrurrro s [11].

IJa ocnosaru{I{ arrrx Aarr}Iblx rloAcrllrraer\,I an,IcJro aror{oB, nrr6pacr,rnaemux
r3 IrflTcIl Bo RpcMg Rcnbmriu. Oveerr4no, 'rro oHo paBrro

ff" : SVtnk'

r4e s - ilonepcarlroe ceseHr,re nrr6poca; 7 - cpe4rrfla cnopocrr .nr,r6poca;I - npelrR, B Teuerrr'rc noroporo ua6.uio4aercrr yBerr,rqeurrc A,rlrrflr,r Bm6poca;
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7? - arr{cJro aroMoB B eArrrrrrqe o6teua; ft - qflcno nm6pocor. flpuunlran
S :2.L018 cnz, V : 70? cJwlceft,, n: l'1072 cTvL-9, t :3'102 cen t k:30,.
rroilyql,{MN, : 2,104t aro]roB. Boauomno, sro 3Ta cpeArlflfl BeruquHa He-

cHoJrr,Ho orrusHa or pea;rbHofi s ocnosuoM ?rB-Ba upn6ruxtenuoro Buaqelrlrfl

ITJIoTHOCTT{, qr{cJla nn6pocor I{ T.A.oAuaHo BpflA JIr{ CJIeAyer O}r(rlAarE, aITO

3TO OTJIllqr{e }rorfieT 6Urr, 6o;rr,me, qeM Ea rropfl[on.
9ro6rr rlMerb rIpeACTaBJIeHIre o roM? rracxoJrr,Ho BeJrr{Ko DTo sl'Icro, rroAcqu-

raeM qucflo aroMoB B afiTr.rBrroft o6lactn, a BareM Bo Bcefi xpoMoc*epe. OcHo-

Barrl{e ypoBut, or noroporo 6ygm flpolrBBoAlrr],cr paccer' rIprI]IeMpacrloJlo-

lr{e}IrrbrM Ha Bbrcore 1,000 nn uag $otoc$epoft, xorx ypoButr xpouoc$epu, na-
5nro4aeu6le B rlenrpe Ho, pacuorox{eull BsaqI{reJIbIIo BrIIIIe (h = 5000 nn),
Ilpunrtrar cpeAgroro trJlorllocrb xpouoc{eprr n = l}tl cn-B l24l' rruHefiHblft

paaMep a1rusnoft o6nacrr I = 70ro c.ltt (uto saBeAoMo saBblmeuo)' rly6r'ruy
cnofl xpoMoc{eprr h = 5.!ff cn,, olpeAeJIIIM qIIcJIo aroMoB e aHrlasnoii o6-

JIACTlI:

ffo : 5.108 '1020'101r - 5'1030 am,oilo6.

t{r,rcno aToMoB Bo Bcefi xpouoccpepe oTrlocr{reJlbgo roro ffie ypoBrlfl paBHo:

' 
Iy'xp : 4rtrz clr n : 7o'72 '7020'5'108'1011 = 2,5'L042 arruoJwol'

lla CpanucHl4fl BCex ATIIX BeJI,IqIIH BIIAEO, qTO snclto aTOMoB, yHOerlMoe

ur,r6pocauu, Buaqr{TeJrblro rrpeBbrmaer qr{cJlo qacrr{Il, Ban4rogerrHoe no gceli

anrusuOft O6laCtU, I,I, BepO.flTHO, AJIfi EeKOTOpbIX BCIIrIIIIeH IIO trOp.flAl{y Be-

,irnquurr cpaBrrr{rlro c sucroM aroMoB Bo BCeft xpolloc{epe. floarony rpyArro

rIpeAcraBI{Tr,, uro6rr Betq,ecrBo, neo6xogutvtOe AJIfl o6paaonanux Ea6IIoAae-

lrux nr,r6pocon, 6panocb I{B xpoluoc{eplr, pacIIoJIo}r{eEIIoft BbIIrre 1000 r"ru uaI

$oroc$epofi. Tanxte Harfierc.a MaJroBepoflrnoft BoBMoxtuocrn o6paeoBaErIfl Bbr-

6pocor rryreM yrrJrorrrelrr4f r(opoHaJrbuoro BelqecrBa Marlrr{Trrr,IM rIoJIeM' Kan

cro cquralot Ifrnuenxoirep w EpyUen lll , 721. ,{,eiicrnuteJlbuo' IIpfl}IlIMafI'

I{oAeJIr nopogbl, AaIIHyIo s 1241, [o1yqaeM npu6nnmengo qIICJT6 qacrrlld Bo

ucefi nopone: l[H :3.1.0a1 an'Lo606. TaHuu O6paaolr, 4;rx o6paaoBaulltl Ha-

6lro4aelr,rtrx nr,r6poCOn B HeItOroplilx Cl1yqafx HeAOCTaTOqIIo Beu1eCTBa Aa)fie

uceti XOpOnr,r. fIO-rr,lgr,rMoMlr U ltopOlIaJILHbIe HOIIAeIIcaqITII He MOfyT O6ecuC-

ulttr, o6paeOBalII,Ie BbI6pO9OB, Tafi RaR UX O6beM IIa HeCKOJII,HO IIOp.aAI(OB

tlreubltre O6t,eua BCeft HOpOflbI, a IIJIOTHOCT6 I{X B CpeAIIeM Ee 6oilbltre, 'IeM

I}e cru-g.

ur rpru"o"rlgbrx Bbrme pacqeToB, a Tar(xre I{3 Toro, rlTo BoBpeMflBctIbrIIreIt

yBelraqgBaerctl fiaH pa3Mep caMoft o6Iacr[, I4s Itoropoft Ha6[IoAaercflIIoAGeI\t

tserqecTBa, Tar( II cHopocTl IIoArEeI\,Ia, Hall(eTc.tr paByMIIbIM IIpeAIIOiIOX{I4TI" TITO

nu6pOCr,r O6pa3yIOTCfl I{B BeqeCTBa, .IISAIIyIMaloulerOCfl I'I3 cal{blx IIII3IIIIx

crloeB xpoMocrfepr,r (unxre 1,000 ww) llrlr{ Aa?ne u3 +oroc$epbr' Afl'fl o6ecne're-

Hlrtr q1461ra qaCT1aIl, Ha6IIOAaeI{bIx B BbI6pOCaX' AOCTaTOaIE6, qr66bl II3 }lllxte-

Jrelnarrlrrx croen (c L.IorIIocrt,Io 10t0 r,ur.t 1017 ctw-j) UoAIlflJIoCb BetrlecrBo II3

o6r,eMa c JIr{HefiHbrM paaNrepoM I = 5'103 -- LOB cn.

,[atee cJreAyeT yI(a3aTr,-Ha TpyAHocTb o,T,flc:Fre:ts-ufl. troBbrrrreHHoli nJIoTHOCTII.

BO BCnLlmxax Ba CqeT yIJIoTHeHI{.fI XpouOc{epuolo BeIqecTBa. Ecllr rrpltHtlTb,'

corJlacHo cleHTpocHoluqecHl,IM AaHHLIM, IIJIOTIIOCTL BeII(ecTBa Bo BCIIbIIIII(O;
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paBHoft t0r3-1014 cw-s, rrJroqaAB ee paBr{oft 4.lor-e cruL (tro coorBercrByer
o.IeHb Motr{Hr,rM BcrrbrmftaM 6arna 3+) r4 rrporfr}Her{HocrE rro nlrcori
5 .108 cttt To rroJrHoe qlrcJro aroMoB Bo Bcrrl,rruHe paBHo:

ffu"o: 4'70rs.5 .1013 . 5 .108 : l0a2 d,mawoB,

T. e. aro rrr{cJlo onagblBaerca {aHuruecnrl Toro ffie rlop.flAHa, rrro rr sucro aro-
MoB, SaHJIIoqeEEoe so sceft xporuoc{epe. floatolty upn o6racneHurr flBJre}rrrfl
BcrII,ImeR Reo6xoguuo yqurtlBarb troJIHoe qucJro aroMoB HaH B callrrx Bcrrbnrr-
Hax, Tax r{ Br,rHoclrMoe B BrrAe nrr6pocon. 34ecr rrHTepecro orMerrrrr, :ror {anr,
rrTo B cpeAHeM RrrHerr4qecKa.f, SIIeprrIfl BeqecrBa, SaHrloqeHHoro n nrr6pocax
Bo BpeMfl 6onnmux Bcrrlrmefi, paBr{a 2 '103t epe. cotn4ctro [2], 25] aa BpeMa
cytrIecrBoBanu.s 6onr,mr,rx BcrrlrIIIeH cHeprufl Marrrl4THoro n0JLE yMeHbmaercfl
na 1032 epe. Cpanneur{e arr{x BeJrI{rrI{H rronaaErBaer, qro Merrbrrrafl Ao,JIrr uonnofi
Dlreprrrff BcrIbIIrrHI{ yHocr{Tc.fl Berr(ecrBoM cpaBHtrTeJrLHo MaJIbIx oneprlrfi, uro
HaxoArrrcfl B corJracrrrr c BEIBoAaMIT [26J. Suepr[.fl ]He, BbrAeJreHrra.a sc5nrlrpoit
B BZAe r{3ryqeHilfl, cyu{ec?BerrEo Me}rbrtre 

-tropfiAHa !028 ape [27]. 3ro BacraB-
Jr.Eer Hac eqe paB orMerr{Tr,, qro I{S.ryqeHrfe Bctrhrmet1 B BrrArlrMofi o6nacrlr
crreRTpa trBlrtreTctr peByJIETaToM BTopocTetrellHbrx trpoqeccoB,, I(aR yKaBLIBa*
Jrocl yrxe a 126, 28, 291.

Ha ocrrosaur{lr Bcero cHaBaHrroro cAeJIaHtr cJreAyrorqr{e BbrB0A6r:
1. Bo BpeMfl Bcrrlumer( B lrwln.:lr Ho na6nroAarorcrr a6cop6quonHrJe Br;r-

6pocr,r, Roropr,re uAyr l4B flflTeH (axrrznnaaqun nrrer).
2. He rc'e u.srsa 4anuofi rpyr,rrhr anrrrBrrgr{pyrorc.ff Bo BpeMfl Bcrr6rrrn[.
3. He cyqecrByer or.rerrurofi cBtrBV.Melr(Ay rroJrolxeHr{eu yB.JroB Bctrrirrrx[

14 rroJro)r(eHrleM aHrr{BHbrx rr.areE B rpytr[e 4na 6orrmlrx BcrrbrmeK. Manoil me
BcrrbImHI{, HaH trpaBr4Jlo, pacnoJromeHrr r6rna}r aHT}tBHhrx rrETeH.

4. ,(o uancuMyMa paBBurrr.fi Bctrbrmr{r{ .apxocrb ee B cr{Her[ Hpr,rJre 6orrrue,
qeM B HpacrroM, a rrocJre Mar{crlMyMa * uao6opor.

5. Mex4y yBeJrrrqeHI4eM,tvracclr troAHr.lMarorqeroc.rr Den-(ecrna n {oroc{epe na.

rroJlyreHrr rr reHr{ rr.flTeu' cMerqeur{eM rr.arelr ra yBerlrqeurzeM qucra nr,r6pocon
n xpolroc{epe rraA rrrrTr{aMrr Bo BpeMfl Bc[brrrrex lrMeerc.fl Tecuag cBflB],.

6._r{racro aro}roB, Bar{Jrroqe}ruoe s 6orruofi ucnr,rruxe u nr,r6pocax, BHarrrr-
reJrl,Ho 6onrrue, qetvr B xpomoc$epe axrnsnoft o6.nacrra (c 1000 rctt) u s
Hopoue. Ha ocnoeaul{r{ aroro BaHJrroqaercg, qro Bo BpeM.ft Bctrr,rrtrr(rr AoJI-
xten 6rirr, rroAlretrr betr{ecrBa B axrrasHor,l o6,racru lra rrlrrxneft, xpouoc$epr,r
u.nr,r Soroc{epu.

B earnro.reHue'Bbrpaxraenr rny6oryro 6.narogapHocrr, uteny-xopp. AH
CCCP A. B. Cenepr-rouy Ba r4rrrepec, rporBJrerrnr,rrt r pa6ore, u o6cyx{Aeuue,
BarpoHyrbrx sAecb BorrpocoB.

Arrycr 1962 r.
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Tou XXX, 1963 r.

PACTIOJIO}fiE}IIITE CMJII,HbIX BCTIbIIIIEI(
B MATIIITT}IbIX TIOJI'IX IPYIIil IIflTEH

A. B. Ceoepuord,

Paccuotpetro rroJio)r{erlrre 15 oqeus 6o.nrnrr'rx, c adlOeHToM RocMrlsecilux ilyqeri, Bctrhrme6
B +aBe Ilx Mar(clrMaJrl]Ioro paaBr,rrr,rrr or]rocr.rreJr6Ho Marrrr.rrHlrx uoteii. Bce gocrynuue gan-
Er,Ie o l{arHrlTHr,rx rloJrflx - Har( o6r,rsHrre otrpeAeJlerrlrfi a6co,nrotxoro IroJrrI ]Io cilefiTpy,
TaI( rr RapTr,r rrsolayccr noryqerlllbre B BocLMr{ C.rryqaflx c Hpr,rlrcnr,tu ltartrr.rtorpa(pOu,-
6n;ur ttctto.nrsoBaur;I 4;ra oroii qe.xl,r. flonoxreune 6olsmurrcrBa Bctrbrrrrex orrpeAeJrrrJrocb
no Ho-rln.ilr,ltaM, rloJryqenHuru r I{prrnay. ,I{.rn narxpoft Bctrbrrrrxr{ 6r.r,ro nrrnonnelro .na6opa-
Toplloe MoAeJIr'rpoBalII'Ie [oflepeqHoro rloJrrr .I11 Iuerogou, orlrcaHH6rM n [1], r fiocTpoeHr,r
acl4MllTorEr - JTIIHI'rrrr npoxoAEnqrre .repea nefitpaJrlrlyrc Torrny Ir oArrorrMerrEbre rroJlloca
(cn. Sur. 1, a raxxre Sur. 5, 6, B-I3).
F! Boilonna Bcrlbrrlen opLrerrrl{pyrorcfl B Marrrr,rruoM troJre rar{, uto6r,r pacuo.roxrlrrbcg BAoJrb
sTrrx aorrMtrTor' trJrrr r{e l4o;Ib refrrpatr,roii lrr.rnnu [poAoJrbrroro rroJrfl, r{Jlr.r DapaJrJreJrbrro
9Tr.IM JlrrHl'rrrM. 3ro cnoficrno Br,rpalr{erlo 6onr,rue raM, rAe 6o;mme rpaAr.rerrr noJrfl rro[epe(
yr{aBarrllblx nr.rnr'rfi. Bo.rronta Bcubrmer BaMeTEo yxJrorrrrroTc-fi or nefirpa;rsubrx rr;:rr,rfi s
06racrfi c;ra6rrx rroaeii.

flpnregeuur,re AarrHbre rror{asllBaror, qro Borortrra BcIrrJfieR D c e r A a [poxoAET qe-
pea nefirpa.nrfiyro roqny trotrepeqnoro troJr.rr MoAeJrr.r.

Hefirpalr,rrre roqfirr Moryr Bogrr,rr{arr, B flApax nareu (4anre HaA caMErM EApoM,
cu. $lrr. I u 3, a), a rarur{e u a g o6.nacrsm cr,rJrr,Horo Ilolepeq,oro uorr (i[ur. 3, ,).

,(.ua nocrulr 6olrunrx BcIrBrIrreR, na6lrogeum,rx B l(pr,rMy, ue uafi4elro pa3AeJregtrrl
oAEOTO BOJTOT{Ha Ha ABa rJapaJrJreJrbrrbrx, o ge[r coo6lqanocb B [10].

THE LOCATION OF GREAT FLARES IN MAGNETIC FIEI,DS OT SPOT GROUPS,
by A. B. Seuerny.- 'Ihepositionsof t5 great flares, associated with cosmic rays and at
the phase of their maximal developrncnt, are considered relative to magnetic fields, All
the available data on the magnetic fields (current determinations of the absolute fields
strengih from sunspot spectra and also isogauss maps obtained in B cases by means of
the Crimean magnetograph) are used lor this purpose. The positions of the majority oI
the flares are determined using Ho films taken at the Crimean Astrophysical Obser-
vatory. A laboratory model of the transversal field Hl tor each case is constructed by
the mel"hod described in [1]. Asymptotes, i. e. lines joining poles cl the same sense and
containing the neutral point, arc constructed (figs. 1, 5, 6, g_18),

The filaments of flarcs tend to be locatcd along these asymptotes or along (or parallel
to) the neutral line of the longitudinal field. This property is clearly defined in those
parts of the neutral line where the field gradient across the line is higher. The filaments
deviate considerably from these nentral li,es in regions of rveak fielclL

The considered data shcrv that, the flare filaments always pass through the neutral
point of the transversal field of the constructed model. Neutral points can appear inside
umbrae (even irnmediaLely above umbrae, figs. 1 and 3a) as well as above the region of
strong transversal field (fiS. Bu).

The separation of a flare filament into trvo parallel filaments (communicated in
[10]) rvas not observed in the 8 case of great flares observed at, the Crimean Ohservatory
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B [1], r{B cpaBue}rrrrr r{oH$r.{ryparlr4ii rrrrreu B rpyfltrax r{ r{x Nrarur[rr{r,Ix
nonefi g o rr u o c Jr e 6orr,rur,rx Bctrr,rrtrer{ nali4enr,r ceple3uEre r.rarrer{eur{fl

B pactroJIolneHrtr,r trflTeH r{ rpaqr.reHTax rroJLfl. Ceft.Iac Ha}rr{ paccMarpr{Baercfl
pi\ctroJrolr{eHrre rex }fie 6oflr,Itrux Bcrrbrrtren, qro r{ s [1], I{ HeHoropbrx Apyrrrx
oqeHb 6onr,urux Bctrbrrtrex orHocnre,rlrrro tr{arrrr,rr}lrrx uoneft rrflTe}r r{ rpynur}
B rleJror\{ (nor4a r,rMeercfl Barrrrcr noJrfl rra lrarrrrrrorpa{e) .B orJrus[e or rrartrr.rx

plrHrrr'rx pa6or [2], rge pacc]rarprrBaJrocb troJro]neu]re Bcrrblrrrnu B caMor\{ l a-

u a Jr e ee BoBHr4r{IroBeHr{f, BAecr, pacc}rarprrBaercrr c r a A r{ fl H a lt 6 o r r,-

tu e r o p a B B r{ T r{ fl Bcrrbrrtron, riorAa o6paeona;tucb rrpxr.Ie, AJILIHHL]e

BoJronua, trpoclrr{parorqr{ecfl na 6orsrulre paccrorrrrr,rrl. ,I(auur,Ie o 15 nour,rmnax

rr rfarurlrulrx troJrrrx coSpaur,r n ra6ruqe'r. B nar6oree 6narotrplltlTublx
BOCLMI{ CJlytl2tr* AJIfl OIIpeAeJIeHI{fl IIOJIOHTeI{I{fI BCtrLIIUI(II l\{bl I'ICtrOJIbSOBa.TIX

Ho-nlrnor[nrr,lrr,r Bctrbrruerr, roJryqeHrrr,re Ha Br{eBartr{eIrrroM xopouorpar[e
ItI-l c yar{otroJrocurru (0,5 A) H"-Sr,urbrpon{; ral{lre cryqau orueueurr 6yx-
soii C prrAoM c 6arrou BcrrbrrtrHr,r. B 4ryx lreuee 6.naroupr,rxtllbrx cJryqaflx
6r,rnr.r r,rcuoJrbBoBaHr,r ouy6.nlrronauurre r!ororpa{uu rrJrlr acxrrabr Bcrrblrlrex
(orueveuu n ra6,ruqe 5ynnanu: ,41 - Meaos 1141 , MW - Maynt Bnncos
i9l). B ocraJrbrrbrx rrrrrlr cilyqarrx Mbr BoctrporrBBeJrrr cxer[arrrqecxoe pactroJlo-

xteur.re.flpnux BoJronou, rrpr{BeAe}IHoe s [10] (otue.Ieno 6yItuofi E) . tlro Ha-

caercfi a6corrotnrrx anaseu[ft uo.reft, ro n 6o.ns[rur{crBe cJr}nraeB - aro

AaHHr,re HaraJrora MarHr{THr,rx roreii [15], ea ]rcnJrroqeur're]r ilepBbrx qerbrpex

Bcrrbrrrrex, rAe nctroJrbaoBaEbr Aarrur,re o6cepnatopulr Mayut Blrncou, uplrBe-

Aer{Ebre s tI0] . ,(ra nocsur{ Bcrrbrrtren rraprrAy c a6conrornbrMrr BEaqeHIrtIMfl

noJlrr orAeJlbrrbrx trfrerr r{MeJlr{cr, Kaprr,I r{Boraycc upo4o.uruori cocraBJl.flrolqeft

Marlrrrrrroro uoJrfl, [oryqeHHr,re rra ]rarrlrrorpadre Etpr,mcHori acrpo{nauue-
cxofi o6cepBaropr{rr (auauurenr,Ha.s qacrb ETLrx Hapr [prIBoAI{JIacr, B [1],
EO trOJrolr{eHr{e BCU},nneH r[ rrflTeH Tarl He 6rrno orueqeuo). Scxuehr rpytrtr Irfl-
TeE, B TeX CJIyqaflX nOrAa ETO OftasaJrOCt, BOSMOll(flbrl\,I, AeJIaJIT{Cb trprr troMolq,Ir

{ororeruorpaMMbr, r.lJlrr Ete BoclrporraBoAxJracrr Hotrr{fr acxr{Ba, cAeJIaHHoro

rpr{ troMoqtr rrrAa Earuenuoro coruequoro reJlecltotra (ECT) (4uauerp uao-

6paxeura Co,nuqa 7'O cn). B ocrarrnr,rx cJlyqarrx rrctroJrbBoBaJltrcb acHI{Bbr,

nprrBeAerrHbre B Apyrtrx, qtrTEpoBalIHbIx BBIITIe pa6otax.
Ha Sur. 1 roHaaaso pacuoJrolr{eur4e Bcrrbrrtrex Brryrpr{ rpyflu AJrfi MoMeHroB

nau6onr,mero paaBtrTr{rr (orueueubr B Ita}nAoM cJl)rqae pflAoM c 6yxnofi B) .

Bcur,rrunr.r 1,3, 4 u 75 nocupor{BBoAflTcrr cxeMarrlqecltrr B BI4Ae orAeJrr,[],rx

BoJronoE (saurplrxonanrrr,re neurrr); B BTor\r cilyrrae yKaBaIr MoMeHT HaqaJIa

Bcnhrmr{}r. flonorxenlre rn $oprrra trflrerr rr Bctrbrrtrex r{cnpaBJreubr aa a{Sexr
trpoerrrrrfl B rex cflyqaflx, norAa aro ueo6xo4uMo (Bcrrbrmrtu.S n 4). B xax4ou
cJryrrae 6ttnv paccMorpenbr trflTHa Ir rrx Marur{Tur,re rroJlfl, 6nuxrarlmue
rt Bcrrbrmne; r[oMeI{T oupeAeJreur{q uorer]ryr(aBa}rpflAoM c6yxeaulr MII .3atev
6r,uo uponeAeno llroAeJrr{poBa}rue ilonepeqHbrx uorer,i nam4oft xpytrflbr Ha

$ur. 1 MeroAoM, orrrrcarrur,rM s [1] (uonqepxHyrtr re troJIrI rrflreu, r(oropble

rIcIIoJIbBoBaJIIIcb AJITI uogenn) . flpltuepr,r ltogetefi ua Qur. 2 uoxaar,rnalor

pactroJrox{elrfie c]rJIoBr,Ix rurrnr,i B r\IoAeJIrr, coorBeTcrByrorqeli paccMarp[Bae-

uofi r.pyuue. Mr,r nu4ulr, qro qepea oArror{Meuur,re noJlroca r{ coorBercrByrou,ym
nnr nelttpa.nr,Hylo rorrny (n. r.) trpoxoAI,Ir JITIHI,Ifl (uynnrup ua {ur'. 2) 

' 
xotopaa

* Bce scnr,rmxrr colpoBornAaJrr{cr HocMrlqecxrlMu flyqaMu (cu. [1])'
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(Drr. 2. Mogenlr uonn
a- ;1nrl Bcrrbrrrrcn: 1 28,II lglz r. (nsepxy) u 4 23.II 1956 i'. (nulrey)i 6- lnfl, BcrrbrrreIr

11 12,XI 1960 r. (BBepxy) t4 15 ltr,Xl 1960 n. (ruuay); B - ArrE Bonbrrrcfi ,2 iS.VIII 1954 r. (nsepxy)

. !I ]3 t.M960 r. (nrruay) (oftoE.raHflc Ha crp. 188)
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flBJrfleTcfl cBoero poAa acrrMlToTor,l AJIfl cr{JIoBbIx JII.rHr{ii notlepeqflOro IOJIB

(4pyrax acrrMtrrora [poxoAI{T rI epeB Ir. r. treptreHA],rnyJlrlpHo x nepoofi

acnltnrote) . Hylenrre roqxl,r rIoJIfl r{ aTI'I aclr]\{rITor},r nepeHeceHbr ua Sllr. I
B coorBercrByroqeNr ruacmra6e (uynHrupnue Jrr,rur{n; ueiirpalrnr,re roqItI,I -
Torrnrr n xpylltxe). Pacclrorpenue Snr. l tronaarrnaer, rrTo ocrroBrrafl

MaCCa BCIILImHI{ - ee 0CHOBIIOe BOJIOITHO - oplIeHTI{pyeTCrI B A O JI b JII{-

nraii, coe4r.rnfrroqrrx rrfrua oAr{Har(oBoit rroJrflpr{ootl{, I{JIr{ BAoJrb rpflAr,r (xoJI-

MoB) oAr{Hanonotl troJrflp}rocrr{, T. e. BAoJrb acrIMrITorbl I{Jrr{ napaJIJIeJrbHo

efi (ncnuunu 7,2,3,4,74,75). Tlnor4a BoJIoI{Ha HaxoAflrcrl B r p o NI e-

)K y r H e MelHAy AByI\{rr qetroqnaMn S -u /[-uonmcon (xapartrep]Ibre BcrIbIItr(Ir -
7, 2, 73, 75) . y Bcrrbrrrrnr{ 1.1 oro csolicrso B},rpaE(erro xyffie' I{o AJrr{I{Eoe

BOJIOT{HO, OTxo,(flrqee Ha BOCToT{, Tar{E(e Jremr{T rla [poAoJI]I(eHI{I{ iltrH.wv,

coeArrlrflrou,eft uerr,rpe rroJrroca ognoii S-no,nxpuoctlr. tr1[cHrroqeHI{eM I1B aroro
trpaBr.rJra flBrr.rrercrr Bcrrbrmlta /2, lB.VIII 1959 r.' rAe peaJII'IBoBaJlacb orreub

peAHafr rton{urypaqlrfl rIoJIr{: BMecro qeloqen o4uuaHonor,1 rloJrflpuocrl{, HorAa

HalpaBJreur{s SS r,r /y'1y' uapan.neJllur,r (rounee rloJrflpHocrr{,S r 1/ trporl{Bo-

croflr oAHa 4pyrofi) a,4ecr, na6nroAaercfl c r( p c utr e H rr e rloJreft troIlrrl
troA trprrMbrM yrrroM (cu. {ur. 2, e), r. e. qerbrpexroJlrocul{It I/.SI/S. O4uaxo

u BAecb Mo?r(Ho rrpeAcraBurr, ce6e, qro o6flalta BcrIl,IrlrItL{ pacrloJlararcTcfl rra

HatrpaBJreHrflx SS n /y'Iy', rpoxoAflulr{x qepea n. t. (n oco6ennocrl{ - BAoJrb

uanpanneilnn 23N - 25N)- Mr,r nr.r4uu, qro Bo Bcex cryqaflx' r{poMe rocJre4-

Hero, tsoJronua, pacrroJrafarlcL BAoJIr, lrrur,rii, coeAlrl{flIoilIux rloJrloca o4uofi

flo.rrrrpHocrr{ (aculrurorr,r), upoxo4nr qepea }r. T. [oleperruoro nonn (//r: 0) 
'

r.rJrr{ nan 6u 6epyr s neir cnoe r{aalaJlo (Hax, HarIpI{Mep, B cilyqae BcrIbImeH

13, 14). B c,ryuae BcrrblruHr'r 11 uuetac:t, [o-BLrArIMoMy, rlc roqlta' a Hefioro-
paa nelirpaJrbnarl o6ractr, H L : 0 noare roql{rr d. Cnegyet orMerl{Tr,, qro

ecJrr,r B Harrare Bcrrr,rrtrHr{ -24 soronno Hafi 6br oAHr.rM cBoIlM KoTIIIoM ytrIrpaJrocr

B H. T. 0, TO BTTOCJIeACTBT{rI Mr,r Br{Ar{M O6paaonauue BcrIbIrtrHLr TaH}fie IloSJIe

H. r. b.

Tanum o6paaolr, Bo-rlepBbrx, peByJrr,Tarbr MoAeJIL(poBaHI{fl rloJrefi, [peA-
craBJreuubre ua $lrr. 1, ne nporr,rBoperrar trpeAcralJlelrllro o Bo3rrl4ltrloBer{rrlt

cr{JrbHbrx Bcrrblltren n ueii:rpanr,Hr,Ix ToqHax, TaK RaK BOJIOT(Ha BClr,IIueH BCerAa

trpoxoAflr qepeB II. r. rrfll{ ynr,rparorcfl B rree, Mr,r nr.r4lru, qro rr. T. Moryr
rrorrBJrrrrrrctr Har{ yroA}Io 6 n I,I B It o It flApy rrlrrra Lr Aa?fic }Iaxo[tlTcn
B rr y r p I{ flApa, ecJrrr oHo rlportl}r(eH}Ioe (upltuepr,r - BcrIbInrItIr. 1, 2.

14, 15).

3ro rtcrarlr rror{aBbrBaer oruu6o.rnocrr, yrBep?r{Aenur [10] o roM, rlro rIo-

fBJreHtle BCIrbrIrreH HaA Telrblo tr.flTell Ilcr{JIroqaeT }o3Mo)I(HoCrr, o6paaonauuR

Bcrrbrmert n nel:irparsrlblx roqnax. ,(,eftcrnltreJlr,tto, uJIaBMe BcrIbIItrftI,I upr{ ee

troflBJreHr.rr{ y Hpafl rlApa I4 paclpocrpar{eHlrl'I BAoJIb rloJrfl, r. e. BAoJrr, acrlM-

trrorl'r, ne rpe6yetcrl rrpoxoAl{Tl 6onr,uroe paccrorrHl{e, qro6br AocrrrrHyrr, ce-

peAr,rHbr trApa. Eonee roro, [pl{Mep - MoAeJrb rIoJI.fl }raA rloJrlocoM ,S rra

$ur. 3, a - rror(aBr,rBaer, qro H. T. Mo?r{er BoBHrrI{arb (4lr ua6nroAareJIfl' cMo-

rpflrrlerocBepxyHarIoJIIoc,-natuo) HeroJILIto y Hpafl rIoJIyreHI{' }ro r4 Ha I
caMr,rM flApoM rIflrrra. ,(pyrofi trprrMep HonSlrypalll{r{ [orltl Ha

$ur. 3, 6 uoxaanrsaer,qro H. T, Mo?r(er trofBJIflTLcfl He roJIbIto Ha[ rrollocoM
cl{Jrbrroro rr p oA oJr b Hor o rIoJIfl - Il.flT]roM,rror{HaAo6ractr,ro c I{JI b-
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Eoro trotreperilroro troJrfr. 0ro ronopur o roM qTo, rroflBJreHrro
seHoropr,rxBcrrbrrtreHno6nacrlrcr{Jrr,rroro r otre peqHor o rroJr.E n $oro-
c(repe (n rurrxuux cnonx) erq,e Ee cBr{AoreJrr,crByer trporr.rs o6tflcneHr{.rr troflB-
.rreErr.fr BcnbrrrreH B E. r. (Cu. coo6pax{errr{fl, rrsJro}fierlHbre B It6]).

@ur. 3' Mo4enu, [or{a3lrlBarotr{rre BoaMo}r{Hocrr, rrorrBJregr,rn uelirpa;rrgot
rorrrrr{ rraA rrrrrrroM (a) u ua,q o6nacrr,ro crrJrbrror.o llo[epequor.o irotrx (6)

Bo-n:ropsrx, trpuBeAenlroe cotrocraBJreur{e troHaBbrBaer, qro pactroJlo?fiegue
B0trbrrtreK r{Meer trpfMoe orHomeEr.re H rroBeAer{rrro II o ue pe q H or o troJrf
BEyrptr rpyil[. B tontay aroro cBr{AereJrbcrByer, Harrpr,rMep, cpaBlleEue paci
troJrolr{eHrr.fl cr,rJroBbrx nuuui,i MoAeJrr{ AJrs Bctrbrrtrttu 2 25.YII 1946 t. c ronxofi
xpouoc{epnofi crpyxrypofi rpyunrr urrrerr, n xoropofi BoBHrrHJra ara Bctrr,rm-
Ha, tror(aSaHHoe Ha {lrr.4. BlrAuMan ua snr.4 ram rraSbrBaeMaf BExpeBafl
crpyxrypa - BaHpyquBarrrre BoJror{oH BAoJrb Slrryprr BpoAe BocbMepr{u _
fetrJroxo Bocrrpor,rSBo4urcft MoAeJrbro naalruo4elicrBtrtr AByx uoJrrocoB o4uofi
trOJI'IPHOCTII I{ ABYX sAMHHYTI,IX IIEPEITJIAAI4EOft (g.NA I{MI,ITAIIIIII 4UUUUOii TPgAbr
xomaon) troJrrocoB 4pyrofi troJrfl prrocrrr.
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a

(Dur. 1r. TosHan (<nr,rxpenan>) crpyrrrypa xporrocQcpr,r B i-pyfirtc, rAc r]oarrrrrrJra
BcrlFrlnfia 25,yil 1946 r. B 16h 24m UT, ro {ororpalplrlr lVle4onctoii o6oepBaropr.rn
[14] (anepxy) rr MoAerrb eroii rpynnr,r, noiraar,rrarotr{afl 

. 
pacloJrorr{eur.re cr,rJroBbrx

rfinuii, cxoArroe c roru(oft crpynrypoft (nruray)



PaCcuorplru relepb pacIIoJIo7rlegue BCnLImeH Ila fiapTax pe;rre{a npOAoJrb-

EOro rroJrf , rroJIyrlellHbrx c NIafHI{rorpa{oM (cp' t21). ,B ra6luqe IIpIIBeIIeHb]

lalIIIbIe O HapTaX IIOJIfl AJIfl pflAa Oqegb 6Orr,rUr'tx BCII6IIIIeH: BpeNIfI Haqa;1a

Batrr{Cr{ (eC;rlr 6r,I.ru SaIIL(CI{ AO LI IOCJIe BCII6IIIIKI'I' To 6paIacb 6rurHartuag

25 50 75 t00 125 t50"
.9

rDlrr. 5. Bcnr,rtrta 5 3.VII 1957 r'. (o6"nacrlr, BarxrprrxoBarrqLre
rro Brryrperrueny nparo) [a tiapre rrpoAoirbuoro rlai'Hlrrrro.r'o rroJrfi

IIITpuxoBaE JrrtlJvtfl - HyJreBaE Jrr.rHr{E npoAoJrb}roro troilrt H ll : 0; o6[acrr,r;
orpaHr{qeHHr,re [yrrHTlrpoM, - flApa nflTeH c ooosHa.rerrueM r.rx IloJrspHocTrl

O

fl,,i
/t.

I

t

r{ Hanpfl}r{eHHoctu. Clr. ra6,:rnqy Ha crp. 160

3aril{cb A o Bc[brmr{rr, oArraHo B 6orDIIII{HcTBe cilyqaeB Sarrr{cr1 6r,rnn u o c Jr e

r{JrI{ BO BpeMfl Bcrrbllrrnr,r), I{aJlr,r6poBna 3atrrlorl r,r AJIrrHa BoJlrrbr JIr,IHr{!I, irpl{-
MerIeHHOr,l AJrA Salr4cr{.

Ilepnan oareur, xapar{rep}Iafl Bcrrblrrrlta 5 (3. VII 1957 r.) uoxaanrnael
($ur. 5), qro ocrroBrroe .rrpxoe BoJIoItflo pactroJlaraJlocb B A o JI b Eeiirpafib-
Hoit ruur.rr'r H ll : 0, paagernroqefi qne rroJrflprrocrlr B o6flacrr.r nar,r6onr,urero

rpaAr{errra rroJrrr: oAHy - 18 1/, 2lN uApyryrc, 06paaoBauuyro ratuou 19S.
3ro nonoxuo pacrflrrrBaJrocb BAoJrr, Hefirparr,Hofi illruulr, Itarr fioxaBauo o [17]

,(na 4pyrux yar{rrx BoJror{Ha Ha E LrW or seto rrBJIflrorcfl nan 6r,r ero trpoAoJI'
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N(eHrreM. Eorrmoe, 6onee 4n{fryauoe o6raxo trpr.rJleraJlo B Haqare BcnLIrnKu

It JrI{Enu H n : 0 na nocrone, Ho loJrox(eurre ero BaMerEo MeHtrJrocE (cu. tl71).
Cnornua.s r,r oqeHb r.lHTepecHarI BaIII{cb lo,r.l H 

11 AJrfI Bctrr,Irrxlr 6 28. VIII
1957 r. nprrBoArrrcr ua $ur. 6. Ona xapanrepHa oqeflb rry6oruiult [popbrBa-
JIr{ - BaJrrrBaulr S-uorflp}Iocrr{ n o6racrr, /y'-uo;nnpnocru (rra nocroxe) u
trAyrqrrr\r HaBcrpeqy eir ga,nlrnolt y'y'-uorapuocru (ua aaua4e) . Bcur,rruna BoBHrrH-

na BnepBr,re B Bhl0* UT rta uepeurer,ine /y'-uonapuocrrr B Br{Ae r{oMraxrrroro

,100 "

@nr.6. Bcnr,runa 6 28.VIII 1957 r. rra riapre rrpol{o.irrrrlor.o Mat.Hr{rrroro troJrfl
O6oeua.reuus re lxe, qro u ua Qur. 5. Clr. ra6;rlrqy Ha crp. 166

o6naxa. 3ar:eu n ganr,ueiirreM BoaurrnJrlr o6uaHa r.r BoJroKEa ua uepeuefine
.S-uorapuocrra s o6racrr4 rrrrrerr 2t S u 12 N, t n Mor{eury th40- souortrra r.r o6-
JIaKa rdJlrr recuo trprrlvrrirtaJlrr x uyrenoii Jrrrrrrru H 

' 
:0, u.nu 6r,rnn uapal-

JIeJIbHr,r eft, xotR y3Ha.fl noJIocHa cBeTJIolo BerrIeCTBa BctrbrrrrHr{ [epecenaJra
TaHII{e ATII BaJII{BLI.

Ha acxuaax Slrr..7 ror{aaarro paaBrrrr{e aroi,i ncnr,rmxr.r co BpeMerreM tro
Ho-xuno{lulbMy, xoropuft r{ IrocJIymr,rJr AJrtr Jror{aJrrraarlrrr.r Bcrrbrrrrxr.r Ha r{apre
nors H,, . tr4a {un.7 xcrarlr BrrAflo, Har( B AarrHoM crryqae 6r,uo 6rr rpyAuo
cyArlrb o pacrroJloxteur{rr Bcrlblrrlr(u, }Ie rrMe.s Aa}rHbrx rvrarHr{Torpa$a: ncurrmHa
pacrroJraraJracb B TeqeHr4e 6onr,uefi qacrrr BpeMerrr,r B H e rpytrtrbr rrfrrelr.
Ecnu cnnearf, Boalrrrnr{oBer.Irre Bcrrbrrrr}tr{ c rI. T., To rrofiBJrenrre Bcrrbrrrlxrr B

naHHoM cryqae Mornuo paccMarpr.rBarr, Har{ rflunsflbrri ctyuaft rr. T. rroqru
H a A tr.flrHou 21 S: rroJle nflrlra 21 S eal{r,IHaer Ha ce6nc o4uoft cropour,r crrJro-

173

W

250

200

I
150

100

50

/00 /50 200 250
J

l0

N

t0-

JO



BEre Jrr{}IrIr{ trflrna 1.2 N t c gpyrofi - MaIHIrrIIoro xoJIMa c I{sorayccoir 60,

H BatraAy Ot 21 S, TaIt qTO O6paayercR II. T. Tu[a, iloI{aBaEI-IOIOIIa MOAeJIII

$llr. 3, a. 0rot CJlyqait uepe4xlrfi L{ BCeIAa BoBHlIHaer, ItoIAa rt II;ITEy c o6eux
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@nr. 7. Pastllrrr.rc Bcllbrlilrirl 6 Z9,VIII 1957 r. rro AarrHr,nl flo-itnno{r.rnr,lra
Telrgrre o6racu,r - fIApa rrrrreH; cnJrolxllblo JrIlurIIr - rpalMqa noJryrerrrr; o6.nacrra, Barxrpnxo,

DaHHLre uo BHyTpsHHer\Iy I{palo,- BcuJrIrHa; Ha(Jro}IHafr fIpEMafi - cyToqHaE [apaJrJrenb

cropor 6nrano npr{Mr,rriaror o6nacru trporr{BorIoJIoxrnoft troJ].rrprtocrrr (orrtre-

qeu EaMr{ s tt8l).
Hapru rroJrfl [Jrr Bcrrbrrtrnr{ B 22.\4III 1958 r. y}fie npr{BoAr{Jlr{cr, rr paccMar-

prrBaJrr{cb uogpo6uo s [2]. Mrr Bocrrpor'{BBoArlr{ BAect, c r{eJlr,ro troJrrlorbr r(ap-

rrrHl;r fiapTy, [oilyqeHHylo BO BpeMfl BCrrI{ItrHE, Ira KOTOpyrc HaEeCeHO trOJIO-

E(errr{e Bcrrbrrrrnr{ B MoMe}rr ee san6o;ns[ero pasBr{rllfl B 14h56- (Sur. B) .

3Aecr,, TaH lr{e nal{ rI B npeAbrAytqr{x AByx crysa.Ex, flpltoe BoJroltHo BcDEIItrHIT
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6ruaro [pr{Mrrr(aer H nynenofi iltr\rril toJJ- H,, lr nalr6oree ,rpfiarr r{ trpor.s-
xteErlafl qacrr, pacloJraraerc.s s6rrleu yqacrxa rrer"rrpaJrr,Hor-r Jrr{Hr{rr c 11an-
6orsuruu rpaArrenroM troJrfl .

Pacnoloxren[e oqenr, cr{Jrr,Hbrx Bcrrbrrnen g, 10, 1l c lanr,oiu 3+, Bosunn-
Itrr{x B o4uofi lr ror,i rxe rpynne 10,74 s \6 ttrcwr 1g5g r. coorBercrBer{Ho,
troHaBaHo Ea riaprax Slrr.9-11.Ans B0nrrrr{r.{ l0 nrons 1g5g r. DcHIrB rro-
JrolfieHr{fl Bcrrbrrrrnr,r or}rocr4Tcfi K MOr\reHTy 5 aac cr,yctfl rr o c Jr e ee uaqaJla
Ir lloeroh{y SIIecb cpaBHeHlre C troJrelr He rror{a3areJrr,Ho, xorfl I{ B STot\{. cJryqao

@ur. 8. Bcurr,uta s 22.yrn rg58 r'. Ea r{apre rrpoAoJrbrroro fionrr
Oboanaqenlrn re x{e, qro na {ur. 5. Clr. r:a6.nuqy Ha crp. 166

BI{AEO' qro rIporfl?r{eHHr're o6rana BcIrbrltreI( pactroJrararorcrr rra uy;rerofi
JIIIHI'Itr H II : O. CIESYET TAI{E{E }IMETb B BIIAY, qTO sAECb I{MEETC'I CI,{ilbHOE
rrcHalr{eHrre IrB-3a fipoenqrrr{. flonoxeRr.re o6nanos BcrrbrrtrHrr 14,vil 1g5g r.
or,ocr{rca n MoMeHry Bc*ope (uepea 17-) rocre ee HaqaJra (cu. $lrr. 10) .B ornuque or rroAaBJrttJolqcro 6or smnnctsa cflyqaeB ETa BLitrtlrurta LIMeJra
tsuA uporflr{eHHbrx o6nanor, a He BoJroltHa, r{ BaxBarrrrBaJra 6o"ntmoft pafiou
B rr e nyrerofi Jrl{rrl{rr (ntopunr no4o6urru cJryqaeM .flBJrrrercfl Bctrr-rrnpa
IS.VIII 1959 r.? cM. Hr{?fie). Hecruorpfl Ha aro o6a o6ra*a rpr.rMr,r*aror c
o6eux cropon x uynenofi Jrr.rHrrr.r, lr4yrqeiir or E u w tocepegr{He r(aprbr, u
B r,r r ff E y r br B ToM )fie HarlpaBlre]{,rrt.., rlo,nomenr.re eTlrx o6nanoB coxpa-
H.flJrOCb trpanrurrecHrl crar{r{oEapEbrM c ah42^ ao 7h40^ UT. ,{"na rcurrunra
16.vII 1959 r. r\rbr r.rcuoJrbBoBarrr,r tfororpa$r.rro rrBJrcHr{.' n zlhl/tl^, Boctrpo-
l{BBeAerIsyIo s [9]. flpr uorrtorql{ trflreH, Itoropr,re Br{Arrr,r na {ororpa(rnnx
n Ho e [9], uoxuo 6rrno yneper{Ho orMerrrrL [oJro]fieHrn o"rrur-rrr rru *pru
uoln duil. 11. 3lecr Bctrr,rrrlta rlMeer BrrA crrJrortrEoro o6nana r,r, ran 11re fiar{
r{ Bcrrbrmr{a l4NII 1959 r., BarrrrMaJra 6orrmyro o6nacrr,; oAHar{o ero o6pa-
BoBaErre rrMeJro ABa Moqlrblx orpocrHa rra BatraAe Lr rra BocroRe, Br,rrfEyrbro
TAH?I{E B A O JI b IIYJIEBOI"I JII{HIIII IrPOAOJII,IIOIO trOJI,fl. HAIT6OIEE flPITAfl qACTI,
Botrbrrtrnrr (aamrpnxonana) uaxo4r{ilacb, r{ar{ cJreAyer lra cprlr. 1, noene ny,ue-
Boft ro'rnr'r no'nn Ir1(uexpy ,s-nonrocaun). Xora trocJreAHee rr,Mepeutre [oJrrl
tO r;TroJrrr cAeJrauo aa 6 uac Ao Bctrrnrrr(r,r, B [I1] ronasauo, qro o6iquii
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@nr. 9. Bcnnrurta I 10.VII 1959 r. Ha l{apre rrpoAoJrbuoro rloJrfl

obogua.reHur re ,fie, qro ua &ur. 5. Clr' tadnuqy Ea orp' 166
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@rzr. 10. Bcnr,rmna 10 LA.YII 1959 r. rra napre rrpoAorrbnoro rroJrtr

o6ognaseuuE Te E(e, rrro na Sun' 5. CLr. ra6vruqy ua ctp. 166



@ur, 11. Bcnr,mrna // 16.VII 1959 r', ra (apre rrpoAoJrbrroro rrorrl

. O6ogna.reHrrrr re lxc, .rro sa r[ur. 5. Clr. ra6ruq]' lra crp. 166

xapanrep napT B ToqeHr,le 14-18 uroJrrr ocraBaJrcfl [parrTrrarecnrr rrer4sMerr-

I{},IM, I{eCMOTpr{ Ha SHaaII'ITeJIITHL{e I{OIUqoCTBeHIILIe L{SMeHeHIIfl IpaAI{eIITOB II
Hallpalr(crrr{ocrer:i npr,l ux cpaBrreHr,rrr I o rr II o c Jr e Bcrrbrmxrr. floororury
cofrocTaBJrelIr4e rr o JI o ?il e Ir r.{ fr Rorrbrrrrnr{ c Iro,rre}r B[oJrHe olrpaBAarro.

Xo:rg couocraBJlerrlrte c MoAeJIbIo rrolepeqrrolo rroJlfl lra t[lur'. 1 gnn ncnr,rm-
ll.u.72 lB.VIIi 1959 r. rrori&BbrB&er Hecr{oJrr,no Heo6r,rrrHoe pacrroJromerrrre

o6rartoB (n coaepnoii II Iolr(Hol"l qacrrr rpynurr) , rroJlox{errr,re arofi Bcrrbrrrrnrr

Ira Haprc rrpoAoJrr,Horo rroJrrr IIa +r{r. 12 nuonl r.rrr.rrrocrpr,rpyer oanr pactro-
JroH{eHprfl oc}roBHoro BoJror{Ha Bcrrrrrm}ir{ (npoxo4arqero qepe3 rrrrrrro 27 S)
Ha HyJIe B o ii JI r{H1{r{ upoAoJrbrloro rroJltr r,r cl-o r}brr[r{y1]ocT}r BAoJIr,

I{SOrayCC [OJItr. xapaKTepr.ro Taltrr{c To, rrTo I{e6oJl],uroe BoJronrro ra ceBep

or oclroBrroro Br,rrflrryro B A o Jr r, .II r1 rr 1r l{ 25 N - 231y' r'r u rrarpaBJreH}rr,r

rryJleBoii JTr{rrr{r,I. Ilanoneq, ceBepHoe o6.rtarro Borrr,rmTilr rariiHe l]aclloflaraercfl
rla HyJIeBOii JIrrI{r{I{ npoAoJlbrroro IIoJIfl, xoTrI, Bo3trIo}nrlo, DTo o6ilaHo B0B-

ttlIr{aJro rresaBr{cr4rro rr lre oAFroBpex{errrro c ocr{oB}rbrNr. fln.t e'roii ucnr,ItnHtr,

12 trIJRecl'fiR Ftpr,rMcr{. o6ccfBa'r., r'. XXX 177
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tl)rrr'. 12. llcur,rrlria 12 IS.yllI 1959 r. 'lla napre rpoAorrlHoro ronn
oOoBHaqcIIIIfi Te ?Iic, qro na {t'tt'. 5. Cu. ra6.rtlqy

Kar( tr AJIfr Bcrrrlmxlr 2B.VIII 1957 r., rakxte xapaRrepHo trorIBJIeIII4Ie oqeEE

yanoro [epe[er:ina oguofi IIoJItIp'HoCrIr c oqel{b ItpyrblM IpaAllenroM IIoJIfl ['
BeporrrHo, rroflBJrelrue H. T., rrpeAcraBJIeHHOfi MOAeJIr,rc IIa (bur. 2, a (x.nac-

cr.lqecHafi qerbrpexnorrocHafl rI. T.).
fpyuua r.flreH, rAe IroflBltJracr BcrrbrllrHa 1.I\r 1960 r.,6r,rna B prr4e or-

rromenrrf,r anoMaJrrrrofi; oua uayqeHa uo4po6no s ll , 727. Ho-$zilsu arofi
Bctrbrrur{rl 6r,rn cnnr }Ia o6cepBaroplrl4 [Ba?r(AbI: ua ]tf-l rr Ha TeJlecltone

A@P-2 r Clruense, rrro rroaBoJruilo oqegb o6cro.srenr,Ho r{ByqI4Tb troflBJreHlre

I4 paaBr4Tr4e BcrrbIIrrHI{. IOxtuoe, Morquoe BoJron}Io BcrrblrtrHlr, BoBHl{Itrtree B

Bh50t U7', roJrbno sacT[rIIIo coBnaAaJIo c IIyiIeBoft lunnefi [poAoJILEoIo

troJrfI rlt 6rrno napaJIJIeJIbIIo aclIMIIToTe rroJlf H -y, coep-Ilurrcrileft noJIIoCa

23^9 r,r 20,S ruogenn (cu., Sur. t u2, a). Opuano BoJroKHo Bc1ope craJrr,HoAe-

Soprlrr.rpOnaJIoob 11 lpra6nnar.r.noCr n atoi,it acuMtrrore. Han nra4nO I'I3 KapTbI

r{Boraycc rtorrn If 11 na {ur. 13, ceoepuoe BoJIoI(Ho s 6oflLuefi csoefi 'Iacru
[prrJleraJlo H uynenofi Jlrtnyr:rr uona (nosne IIflrHa 20,S) n 6r,rno sblr.flHyro B]loJIb

HatrpaBJre5rrfl Heirrparbuofi [uHur4, a rox{Hoe rlepeceltaJlo ery JrI{Hr{Io. I(poue
ATrrx AtsyX BOJIOI(oH, I,IMeJIOCb BOBHuHmee BIIOCJIeACTBI{I{ MOIqHOe O6.raHO

BoBJre rroJrrocoa 20 N w 26-l[, xoropoe cr{JIbI{o paar.opeilocb H thl5m. 3ro o6-

Jrar{o xopo[o Ilpr{JleraeT r( acIrMrIToTe rloJrlocoB 20 N r26 I{ u xopotuo cBflsaHo
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Bcnr,rruna 13 t.ly 1960 r, Ea Rapre rrpo[oJrtnoro ronrr
Ooosfiaqesus re rr{e, qro Ha Our. 5. CM. Taorrrqy

c Ir. T. fiollepcallloro IroJtfl ]roAeJrI,I, HaH BITAH0 r,l3 (b]rr'. {, xotn 14 He oBrr3a-
Ho c rrel"rrpaJlr,rroir nr,rnr,reii fiaprLr 11 11 r[lri.. 13.

,[ra nclr,rrrxu 7 76. vIIl 1958 r. ) xorfl Mbr r{ p&cloJrararr]r Ho-t{rurulron,
AaIII{bIe o MaIIirIrI.lbIx lloJr.trx oI(aBaJIIICb gan6O;nee CmyAribrMrr. Sgecn MI,r pa6-
trod'raraJIt.l cncltrporpaMMalltr acct\raljouctioii naprarlr,r, rroJIyrlCHIIInMIr no py-
TI4IIIroii nporpalll,Ic Cl5r46r,, MarrrllrrrLlx noueii r,r olpeAeJrerrr,rflMpl o6cepnaro-
puu Maynr j3rrncon, BorrreArxrrrn{r,r B rraraJror- [15]. FIa $nr. 14 rpellcrar]rerro
paBBIlTlIe BCIILTIIHI'I ll paBJInaIIILIe lIolrIeIITLI Bpel{ellI{. IV[l,r nu4ralrn, vro )Til
BCTIbIIXna He npeAcTaBJIflrIa l,IcltrroqeIIl4tr: ocI{oBI.Ioe, flpI{oe 14 ItOMrIanTIlOe
BoJrorrrio BcrrLr[rr{rr RoBIrr,rrtiro, rio*B}rAr,lr,IoMy, Ha JrI,rHr.rIr, paB,](.eJrflIorqcii rctrrlrylo
rr ceBeprryro [o,trflprrocrr{ rr JreE(aJ]o rra acrl}rtrTore, r,r4yrqeii qepes .troJrroca
20 S - 27 S , 3ro IIoJIoKIIo ocrallaJrocr) rrparrrr,rqecr{r,r crar{uorrapllhrM B Terrcgrte
BCero IrpeMeltlI paSBr{TI,Ifl ]t0rlbrIUI(pr: OIrO JrI4rJJb cJrcrI(a rrsorrlyJrocTr BrrocJr€fl-
crBI4I,1. Bropoe cBerfjrl{ecca rJoJroItIIo,}ra Bocro}t or rpynrrLr, IIoltflBLIB&Jror.JIocJre
ero BoBrrnHrroBer{r,rrr cBoeo6pasrroe Bsar.lMoAeiicrnr,re c o6racrr,Io nepBoro Bo-
JIoItHa. Cy4llrl o pacrroJro)Itelrlrl,r orrrx BoJroHor.r orHoclrre,rrblro Hy.rrenoji qrnqnfr.
IrpoAoJrblIoro IroJrtI SAecL IIeBOSMOInHO r43-3a OTCyTCTBtTfl ItapT.
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'fartun oSpaaoiu, r{B paccrlorpeHHblx Iiapr I{Borrlycc cJleAyer, rrro B trtlT{
cfiy.ia[x r{B ceMlr flpltoe BoJronrro BctrLllrrltIr pacrroJrarae:rc.s 6onr,rueft cnoott
qacrrrro rra neftr p an ln o ii JI I'IH I{ v Hil - 0 t'lrn Ha JII{I{ELI, 6rnaxo
r. nei.{ u eii uapa;rne.rtnort (n .raCrnoCuI, Ha acL{t{lIToTC rIorrepealHoro uo.un) .

€-- _w
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o ffi(,!
N T"El ),

Ctvl. 14. ljcrruuna 7 16.\/IIi 1958r. n paa-
JII{qHLIO MOM0IITbI npeUtCulr rIO ;launr,rlr llr-
Hnuocfn;irua u lporot'e;ritorpatrnt. Crrt. taS.nIrrly

Orrtnorrenlrfi or r{atrpaDJreulrrr ueiirpa.irruoii .,rnuirn ua6,nrc4arotcfr J.Utfr tsoJroHflil

Bcrbrmglr t.IV 1960 r'. (no;rortuo, coeAl{Ilfllolqee roJIIoca 22 N n 27 ^S ua

{ur. t3) , ir ral{}I(e y BcIILIItrKIT 28.VIII 1957 r., IAe B HarpaRrIeHI{u E - W

(,,1. 1pur.. 6) nosnuH.nr{ rrpr(rre trepeMr,rqnu Ha yanl{x neperueiinax - saJrlrllax

oScux rroJrrlpHocreit' B uoc;reAueM c'rr]rqae natt6olee llcpotlTl{o rrpoxo]I{,ilolllle

HylgBOt JItdtII4rl tTo,IItI B xpouoc$epe na71 ueperueiilnalrr (cu. MoAeJIr, Ha

rllrr.3, a). II1O HacaOTCf oBeTJIorO BoJIoHHa, uepecexalolq,ero JII{Hf'IIo 1/il :0
u ,upuo, cryqae ({ur. 13), ro cJreAyer rrilrerr, B utrAy, qro rrepcs ,-20 ouo yme

Oprrer{Tr{pOBaJIoCt, [pI{MspHo IIapaJIJIeJILITo uynenoft JIIIIII'II{ uOnn. Clre4yer

Tar{?no OTMoTI{TE, qTO 3Ta CuOCO6HOCTL OpI'IeHTIlpOBaTbCfl llAOJIb HyJIeBOft JII{-

Hr{r{ troJItr Bblpa71(erra relu Jlytrlre' 'lelt 60.ltr'rue ItoI{I{eHTpal{I{',I r{3oraycc s6ilfizrt

yqa6Tna uy;renOii ilnItLII4, T, e. rIeM 6O.rrr,nre rpai{lIe}IT 1on.s. 3to xopOrao BI4AI{O

rra Bcex HApTaX, [oJlyrreHr{r,rx c }ratHr'rTOrpa{ou. orcrynnennfl oT HyJIeBOit

JItrIIUU U [epeCOiIeHIIfl ee BOJIOI{IIiIIII{ BCIILIIIIeIT IIAIII4HaIOTCfI I'IMeI{IIO Ti11\{' IAe
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rraAaer rpa1r,rerrr rrorrrr II il B rranpaBirerrurr Hoprra.rlll It JIrtI[rr II ,1,,:0 (uari-
rayccbr paBpelxerrHrre). I-Iexoropoe rrcl{JrroseHrc I,Ia Droro npaBuJIa Fpegorax-
irrror Bcrrr,rruxu 10 16. VII 1959 r., rAe BMecro Bo,IIortHa BOBHEHa.TIE 6o,nrmr.re

itoMtranrHrre o6naxa; rreclrorprr Ha oro, Brryrpel{Hrre (o6parqenur,le x lrynenoil
lr.rr.uru) , B cryqae BCIu;IlrHr,r L4.VII 1959 r., LrJrr,r BI{eIrIHI{e, B cJly.rae B,cnbIIIrIirI

16.VII 1959 r., r{pafl ar:rnx o6nanoB Bce }I{e AoBoJrbHo 6nrlsno no {opntc coot-
BercrBoBaJrn rry;uenoii Jl{Hrrr{, a B cJlyarae BCrIbIIrrKrI 16.VII 1959 r. IUl}rrrrrHii
orpocror{ o6rarta 6r,rr rrrrxlryr roarrro B HarrpaBJreHI,II{ IryJIeBofi tlrirrau (rra roc-

t00 Ht *'?0e

7tv H+

notl:a I'I , (tI lla fi H 1r) u Hr1 l,ttt rpexnorrocuiaria
)

JITTHI4E - XOE TIJTOTHOCTTI AHepl,llrr noJrf

Or.rr.o 15. Pacupe;1e;reune

IIIyEHrrrpHaE

ron). Taxulr o6paeorr, He rroAJrelr{rrr colrrreuuro trar[rrr.re cuoco6r-rocrtrr Ro,rtoxort

Bclrblrtrnr4 Opr{eHTrrpoBaTl,crr xoTrl 6r,rsactn.IuoBAOJIbI'Iy JI e R LI X JI nn n11

npoAoJrbHoro rroJrrr nrn ;rrlrnr.u'i, rrlr rrapaJIJreJIbHbIM (n uacruocrr, acnrantor),

,7],ra o6rrvnbrx reMrrr,rx BoJror(orr arraror[quarr reHAerrqrr.fi rloA]vleuerra n [19] .

Ec.rrrr reueprr cpaBrrlrrb DTor peayJr6Tar c relrAenqueii BoJIoI(oE pacnoJla-

rarbcrr RAoJIb aclrrlruror'j (unlr napanJIeJIbuo nivr), coegnuflIorqltx oAnoxMeH-
Hbre rroJlroca B rronepeqHoll troJre MoAeJru (cu. Sur, 1), To, oqestrAr{o, 3T1r

acr.rMrrrorr,r A0JIlr{Hbr 6r,lrr,, n cBoro oqepeAb, rrapaJrJrensur,r uefirpanr'goit JI}IHUII

11 
1, 
:61. I-Ia Slrr. 7, gttn r{JrJrrocrparlrrrr eroro B rpex cryqaflx rlpoBeAerla:JIErIutI

H | : 0 (mrprx-ro.rna), Bgrrrarr c r{apr rraoraycc. flapan.nenr,socrr, o6elrx
rr,rnlrfi ue rpe6yer 6o,ree no4po6rroi;r AeMolICrparurpl, rax r(al{ orpaffiaer Ao-
BoJrrrrro oqeBr,rAHoe rroJrolr(eHr.Io nerleii, qro HyreBafl JrrrHrrfl I'I 1l : 0 olgenncr
qeroqnr{ rroJlrocoB oqIrofi noJrflpHocrl,r or Ilerroqltrl gpyroft IroJ]tIpuocrrl.

Bce aro rror{aBr,rBaer HecoM}reHr{oe rlarr4rrue cuoco6nocu{ MarHIIT]Ioro
noJrrr rpynlbl opr{eHTr{poBaTb BoJroHHa BCIrbrrIIrtrI BO BIOJIIIe OtrpeAeiicllror'I
IIanpaBJIeIII{II - II}IeHEO BAOJIL aCII}IITOT nO,xrn II 1, COeAi'IHfIIOrqUx OAIIO-

r,rMeHHnre rroJrlooa, r{Jrrr E(e BAoJrb HyJreBr,rx rr,rnufi npoAoJlbrlolo uoulr. Ecnn
Bce x{e paccMorperb, Bo cr(oJrbnrrx cJryrlaflx BctrbIrIIIta 6rua pacnoJto}Itena

finrnxe r( yr{aearrrror,i acraunro're IiJrI,r BAoJIrr r{ee r{ Itor[a 6nltxle ri nyrenoii
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JrI{HI{I{ ' H | :0 utu BAoJIb Hee, To rroilyql'Iel AaHHbIe nocJleAHero cron6qa

ra6nuqsr (11u : 0 oauasaer pacrroJro]fieHlre ua uertrpansnoft lrrtn\rw trpoAoJlb-

Horo ,IroJIfl, a aH1- Ha]acl{Mllrore nonF H1uo4e.nu) . B uerrrpex cry-
qafx BOilOltsO 6lume IpI{MLII(aJIO It JIIIEI{tr I11r : 0, B IIflTLI - fi aCI{MIIrOre,

B IrflTrlr. OHO uJIII oAr{I{aHoBo COOTBeTCTBOBaJIO O5OLTM I4ILr qaCTI{qnO 6,nueno

troAxOATUIO n Oguoit, a qacrr,rtlHo r 4pyroft (n o4nOIvr clryqae cr(aBarb .rro-.nu6o

rpy4uo)
Ouonuguo, qro rlrnufl H r : 0 ue gsr.Eetcn nvrrweit' rAe noJle H wcqe-

Baer; ero Moxrer 6rrtr, trecrou So.rsmoro ltotrepeqHoro IroJIf, paBEo ItaH !I
actrIrtrToTa rroJlfl f11, noo6utre roBopfl, ecTL MecTo, r,4e trpoAoJlbHoe IroJIe

He ugqeaaeT [I IIMeeT oAI,IH u ToT ?fie snalt; T. e. n uefitpanluoft TorII(e 11a aCI{M-

trrore IroJrtr Hlr;elrrLvuua fJ11 *0 r, cJreAoBareJrr,uo, lH l+ 0. ,(ln yacue-

nus ce6 g Ha prr{Hbr pa cu peAe Jreurrfl troirf paccM or pru\r M o4eJrb r pexrroJl loc}rl4xa :

ABa oAr{Eanoeoft uaupa?fieuuocrr{ ,I oAHoro BHaI{a noJrloca pacuoJlo}r{eHbr B

ygrax trpr,r ocuoBanull panuo6eApeuHolo rpeyroJlbHl{Ita, B BepItrIIHe fioropolo
pactroJro?nou, cna)fiei\{, 6olee cra6uft uonrcc trporl,IBorloJromuofi troJlflpHocrrr.

Pasueprr troJrrocoB B aroft MoAeJrrr 6unlr rplruflTbl oApIHaKoBrrIMLr r{ Hanpfl?fieH-

rrocrr{ Te, qro yHaBa[IH na {ur. 15. Ha {nr. 15 trprlBeAerro pacrroJlo}r(eHxe

MarrrrrroB u rraqepqeHrr {anuruecnrle crrJroBble JrrrHI[I{ B IrJrocfiocrr{, rreptreH-

Arrr(yJrflpuofr, OCtt MarlII{rOB, OtCtOarq,eft Ha paccTofrluu 5 JyLtw oT IIx HOII4OB,

(cn. ouucauue upnSopa AJrfl rvroAeJrlrpoBarrr{fl rIoJIeft s [1]; cl{JroBbre JrI{HI{I{

crrpaBa r{e BocrrporlBBeAeubr B Br{Ay noJruoii crrMMerpr{I{ naprr{rrbr orHocl4Te.rlbHo

oCn OB). Cupana troHaBaHO I{BMepenuoe pactrpeAeJleHl{e AByx CocraBJI.rIIoIq,Ilx

trotrepeqEoro troJrf H1: H1a - trepuel{Ar{r(yJrfpHarr ttH11o -trapaJrJreJlbrraf
a1uulrrore AOA cocTaBJlflIoq,I{e, IIBMepeHHbIe BA6JIL paBpeaa, IIapaJIJIeJIb-

uoro OB r{ orcrorrrr{ero or Hero Ea LI,OA (e4nnuqnr Hatrpfl}r(eurrocrlt troJrrr

AiltI BCSX COCTaBJIflIO{,UX trpOlIsBOJIr,EbIe, I{O OAI{HaI{OB},I0 BOJIIIqUHbI' IIpO-

uopquouarE,Hlle cI,IJIe TOHa, rer(yq,ero arepes KaryrtrHy s.nroxclrerpa). Touxa

o - tefirpaJlbrrafl Toqr{a rroJr.fl H t, rIyHnrI,Ip - KacareJrr,Eaf K lrvrlJ^r4vr

LIll :0 s Mecre ee rrepeceqenrtr{ c OB,Mw BtrAI4M, rlro cocTaBJlflro(afl I/16
[aAaeT, rroqrE Ao EyJrfl Ha acr{Mtrrore AOA, TorAa HaH coclaBnxroqan -FI 

11 ,
AocTrrraeT a4ecr uarl6oJrblrrero BEarreHr{rr. SaurpuxonaHa o6Jracrb' rfie .F11

B ocEoBEoM EaIrpaBJreEa B A o Jr b acl,IMrrrotrr. flpo4onbHafl cocraBJr.flIoqafl

/1 11 Aocrr{raer nau6onutrero cBoero orpr,rrlareJrbuoro Brlaqeur{fl Ea acr{Mrrrore

lr BarOM, o6parqancr B ITyJIB ua neiirpalbEoft II4HI{I{, Aocrr4raer BHoBb [Iau-

6o.rr,mgro BHaqeHtrfl BoBJIe lroJlroca,B. flyuxrrrpoM cnpaBa tronasaHo paclpeAe-

Jrerrrro Marur{ruoft el{eprl4rr (Hopeut I,IB cyMMr,r HBaAparoB H21o * H\1* * Hzn)

Ha eArlEr{{y o6reua; MhI BI{AI,IM, qro Ara Ber[qr4tra Aoorr{raer n a lr 6 o JI b-
'flef O' SHaqeHLIf tra aCIIMtrTOTe fr. IIaI{MeI{bIIIeIO BOBJIe JII4HI{III

H ll : 0. BosMoxrro, c arrrM csoficrsol.r rr cBflBarro crpeMJleHr{e cBerflrq,erocfl

no4opogd Bctrbrrrr1r{ BagrrMarb troJro)fiegr{e H tt : 0 urur osegp 6nraxoe x ue-

r\{y, Tan fiar( aTo troJlorfieHr{e xar 6nr DHeprerrlrqecnlr uan6onee BbrroAHoe AJr.fl

rrJraBMEr, trpr/tBfSaEl{Oft H IIOJIIO; SAeCb EHeprtr.fi TIOJIfI MI{HIrMaJIbHa. B ro xte

BpeMfl Ea aCUMtrTOTe AOCTIITaOTCfl MaKCIIMaJII'trOe SHarIeIII4e 9HeprEvi IIOJIfl AaEte

B Cflyqae, r(ofAa rlMeerc-tr roJlbno oArro rroJre H1$rpw ycJroBr{u Hil :0, r. e.

eeflr.{ HaprraHa IroJIs Ire BaBr{crrr ot nrrcorr,r). Erarogapn oco6ofi xou{urypaquu
noJrfi (ocrpoyroJlbrar reoMerpr{fl - Cusped fields) BAecb coaAarotc.s 6raro-
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trpErrrrrBre ycJroBr.rfl AJrfl yAepxaHr{rr BbrcoHotrpoBoAfrrleft nilasMbr Bctrbrrn-
nr{, BsrqecrBo Koropofi 6yger pacrexarr,cfl B ocHoBHoM BAoJTB acvmrnorwAOA.
T. e. BAOJIL yBI{OTO CJIOfl CIIJIbHOTO UOJrfl I11r IIa[paBJIeHIIOTO B OCH0BHOM

tsAOJIb aCr.rMfrTOTbr, a rar(E(e r{Bepxy I1I nHr43y (n arou cJroe oArroBpeMeHHo

II tt nau6orr,mee).
B uporlecce ranoro pacrexaHr{.fl cBerflIqeecf BeutrecrBo BcrrbrIUHI{ Mo}r(er

nan ssrftru I{Bepxy, l'art rr fiotracrb Ha caMr{ rroJlroca-firrrl{a, qro HepeAKo
cfyqaercfl: Bctrrrrrrna (ecru oua cnnr,uaa) [pr,r cBoeM paBBr.rrr,rr4 rrpr.rnpbrBaer
rrr{ofAa trflTHa., Oguaxo g,arruefimlrfi Inar n o6r,.acuenraro cueqll{u-
qecltoIo pacfloJloffielrrlrr BcIrb]IIIeH B MaIHTTTHbIX troJrflX MO]r{HO CAeJIaTb,

rrprlBJrer(afi na6.rro4aeufire AarrHr,re o trotrepeqHbrx rroJrflx. 3ro rpe6yer caMo..

'CTOflTeJILHOTO IICCJIeAOBaHI{fI.

B aanmoseurre orrrerr{M Tar()fle, r{To BurrMaTenrunrfi [pocMorp Ho-{unruon
BocbMr[ orreur, 6orr,mux Bcrrbrtrrex, currbrx na ItI-l n ]tpunry (cnn. ra6nnqy),
I{e II OH a B ],IB a eT IIaJII{qI{.s AByX paBAeJIeH[ILIx BOJIOITOH B MaItCI4MaJIb-

noii {aae paanr{Tlrfl Bcrrbrltrex, o ueu coo6ulaJrocb n [10] AJr.rr ceMr{ Bctrbrtrrex,
Bn.[loqa.fl qer],rpe Bcrrbrmxrr, orMeqer-rur,re 6yxnofi E r ra6,rlrqe. fIo-Br.rAr4MoMy,
.aro paaAeJrer{r4e, ecJrr[ r{ r{Meercrr, To ono cnequ{iluno AJr.rr rroaAueft {aarr paa-
Br.rTrtE BCIIrTIIIeK, XOTf{ AJIfl BOCr,Mr{ CJryqaeB, na6,nrO4euurrx n ltpnriuy, uo4o6-
nr,tfi a{{ertr ue r.ra6nroAaJrc.rr r,r n uoa4neft craAr{r{. Boalroxllo, arro r{Meerc.fl u
ol'AeJIbHbrx cflyqaax r-tenoropoe flospqaHuc n Hpa.EM s cnnouuoli npxoft ,rreHTe,

satroJrHflrorqeit upoctpancTBo Melr{Ay rpa4oii ceBepHl{x r{ ro}r{Hbrx uotapnocreft,
ol[,i:IaKo ator aSSent Molr(eT 6r,rrr, nanrxe cB.flBaH c 66nr,rur.rvr cal[oflorJrorqeHr,reM
u cpegueft qacrlr .rrpxoro rr tr,rrorlroro BoJronua (s{{eHr, cxo4rrr,rfi c a{tfenrolr
lor{prraur{rr reMHbrx BoJroKoH r xpaau).

Aarop fiptrBnareJreu I[. B. fogoanraxony aa yqacrue B MoAeJrr{poBar{[]r
no.rreft HexoropLrx Borrr,rmem n A. E. BatHonouy Ba rraroroBJrenue Sororpa-
rlurft.
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AHAIEMI4fl Hr\VFt CCCP

I43 B E CTII fl ITP ITI MCH O IU ACTP OOI4 3 I4 II E CH O FI OECEPB ATOPI4 I4

Torr,r XXX, 1963 r.

o cBfSlI BCIIbIIITEH C I3bIIIPOCAMI{ tIA COJIFIIIE

C. I:[, Tonu.ctott, hf . Ii,. OcwPr,

Pacollorpeno 330 scrr,ruler rra [r{cr{c lr 138 Bculrrrrcx Ira ttllt6c ga ocllo]ltlllIIII
MnreprraJr[r Ha6;uolenrri,i, rro,ryqeHrroro na nopouolprrr!e Itprrrtcxoft acrpo0I'{3lt'rccltoii
o6ocpnaroplttr B r\errrpe rrunlur I-Io 3a lreprlolI c 195'l lo 1962 r.

llay.ranacr, cnaar rr,r6pocoB I{ Bclrrrrren. Br,rflclrfi,uocr, ilecro llotlllJlenra;r ort6prlcon ot-
nocure,rrbrro rflTe]r fla ocrrouarrrrrr coBr{ocrrroro pacc}rorpcrrrru drt.l;rnton rr r!otoreluorpaulr.

C4e;ranr,r cJreAyroqrre Br,rRoAr,r:

1. Bce scnbrmr{rr conpoBo}nAarorcl rrr6pocartn.
2, Ioturelrr,re a6cqp6qlronuoro nnr6poca cBrr3arro HaR c Bo3l{111(troBcIlIeI}r caMoii BcnLIrIr-

ru (xotn 6r,r lruxponcnrrrunr.r), Tar( rr c riorropur,ru ycr4Jlerrrretupfiocrll rrJru c BogIIlll{llo-
BerrlreM ee Ironolo yBJra.

3. Br,r6pacrrnaurrc BetrIecrBa (a6cop5qlrorrui,rc nn6pocnt) lporrcxogrrr B reqellrle Bccro

BpeMenlt c)rnlecTBoBalrut RcrrbrrxHll.
4. A6cop6qr,rorrnr,re rrr6pocbr rraBcprarorcrr rIB rrflTerr rr ABrrlrtyrcl BAoJib MarllrlTr{oro

IIOJI'I.

THE CONNECT1ON BETWEEN FLARES AND SURGtrS-'ON TIIE SUN, liv S' 1.

Gopanlu.l;, M. B. Ogir,-AlLogether 330 disk flares ancl 188 timb flares have beerr investi-
gated, using observational data obbained in the center of FI* with the coronograph of
t,he Crimean Astrophysical ObservaLoly during 1957-1962.

The connecbion betrveen flares and surges is studicd. Thc place oI appearance of stlr-
ges relative to spots is found by a courbined sludy of films and photoheliograms.

The followiug conclusions can be made.
1. All flares are accompanied by surges.
2. Thr.- alrpearancc o{ a}sorTltion surges is conncctcd wi[h the formation of the flare

(even a microflarc) il,self and rviLh a repeated brighLncss inorease or rvith thc appearance
of a nerv lcnot.

3. Lttatter is ejccLod (absorpl,ion surges) during thc rvholo life-iime of a flare.
4. Absorptlon slrrges ar.e ejected frorn spot,s and movc along the rnagnetic field.

Boupocy cBtIBI.r a6cop6qlronur,rx BLI6poooB, noropble rla Arrcxe BII/{}Ibr

B trorJloqeHr{rr, c xpoMoc$epHr,rMr,r Bcrrbllrll(arlrr [ocBflrqeE pa4 pa6or 11-61.
En.nucon Ha 60rr,ruoM crarr.rcrrrqecxoM NrarcprraJre rIo AI,IcI{oBr,IM BcrIbIItrItalu

ycraHoBr{Jl, rrro Bbr6pocaMrr corpoBoiriAaercfl 31 % rcuulllelt 6arra 7,5t% -
Bcrrbrmex 6anna 2 u78% - ncur,rruem 6arJra 3 lr 3+ [1].

Cornacno [2], ni,r6poc HrrnorAa rre pacnoiraraercrr roarr{o rIaA BcTIbIIIII{oii'

HO BCerAa rro-flBJrrreTcrr B ee onpecTrrocrrr. cpcgrree paccTorrlIrre Me]r{Ay Bcflbrrlr-

Roft r.r Rr,r6pocoM paBr{o 15 000 r"u. E6nr,ruafl rracrb Rr,r6pocoB BoBHI{I(aer rrocJlo

Earraila BCrrr:rrrrrtr{, rlpuqeM cpeAlree BpeNrtr SarraSAbrBalrrltr BbI6pOcOB paB(IO
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4ttutt, I{ onoJro 100/o - Ao Hee. B [3]raxxe yrraabrBaercfl, qro rrHorAa Bcrrbrm-
fia rrpeArtrecrnyer nr,r6pocy BoJronHa, a r{HorAa cJreAyer Ba HrrM. }tpoue roro,
BAecb orMerreHo, .11g rr,r6pacr,rr:aHr{e BoJroI{oH rlpol,{cxoAr.rr us repu{eprru rrflT-
Ha rra rpaur{rle c HeBoBMyrrIeHHofi {oroc$epofi rl nro ranoe flBJrer{r{e roqrfl
BcerAa conpoBolr{Aaerc.rr rroflBJreHr{eM MaJrr,rx Bclrbrrnen. Haupanneuue
gTI{X BCTILIMECHbIX STT6POCON B IIPOEHIII{U EA AIICH, HAI( YCTAHOBJIEEO
E. O. Illanomnnxosofi [3] u,[xruoBaHeJIJrr{ [4], s Ha.Iare 6brsaer paArraJrb-
IrbIl,I [o oTr{ollerlrllo n 6luxraftmer{y trtlTrry. Boupoc o MecTe rroflBJreHr{fl nrr6po-
coB paccMarpl,IBaJIcfl TaHlr{e e [5], r,qe EafiAe]Io, uro nrr6pocbr r.rBBeprarorcn trl
IroJIyTeHrr rrJIr,I Aa)fie Ter{}I fiflTer{.

FIo no Bcex arrlx pa6otax ocraerc.tr lreBbrflcHelrubrr\f, ]racnoJrr,fio recua cBflBrl
Iuer{Ay nr,l6pocamr.r noo6rqe r4 BCrrbIItrHaMr4, Ba ucltrroqeHueu rogrnnnreficn
HeAaBI{o pa6oru [6], r.le yl{aBbrRaerc.fiEa reHerrrqecxyro cB.flBE Me}r{Ay arr{Mr{
AByMfl trpOqcccaMrr.

Hanrn cAeJralra [orrbrrxa uoxaaarb, Hacr(oJr],r{o recuoft flBilgerctr cBflgD
Me?r(Ay Bcfll;Ilrxalrrr r,r rrr6pocaun. Pa6ora BbrrroJrr{eua rro Marepr{ananr na6.nro-
geuvit BarreprroA c 1957 to 7962 r. MarepzaJr rroJryrreu Ha r(oporrorparfe
Itpurracxoft acrpo$nalruecxorl o6cepra:roplru c r.rurep{epeur{r,rorrno-troJrflpr4Ba-
I{IroHHbIM {urr,rpou, ulpr{rra rroJrocr,I trpolycr{anr,rrr Horoporo a .nnuun H*
paBHa 0,5 A t7l.

Cteuna 6nrctpr,rx trpoqeccoB na Connqe trpor{BBoAr.rJracb, Har{ npaBrrJro,
co cl(opocrrrc4, a B oTAeJrr,Frr{X clyrlngl 2 xa4pa B Mr.trryry. Becr, ranrerorqnftcn
Marepr{aJI 6rr,n rrqarenb}ro [pocMorper{ c r{eJrbro BbrrrBJreHrrf , c oAHofi cropoHr,r,
rr,r6pocon rra ,qrrcne, HaH cBflBaHHr,rxT TaK r{ He cB.ggalrnr,Ix (xaH cquralrocb Ao
cnx uop) co BcIIr{IIrHaMtrr r{, c 4pyroft croporrEr, nr,r6pocon IIa Hparo Coruqa.
B peay.nr,rare rrpocMorpa Marepr.rana 6rr.iro o6napynteno 618 nrr6pocoB r{a Ar{c-
Ite, cB.flBaHr{brx co Bctrhrmr(aMrl paBrrdqnr,rx 6aJr.[os.

,(ta ruacnelixfl paclpeAeJrerrr{.rr MoMeEToB troflBJrerru.rr ar,r6pocon ornoctr-
TeJrbHo paBBr{Tr{fl Bcrrhrmen B Jlr,rur,rrr Ho 6r,rnlr trocrpoeHbr r(prrBbre .rrpr(ocrr{
AJIfl Ra)fiAoro yaJra 30 6o.lrr,uurx Bctrbrmem. Ha Sur. I upure4en6r trpr{Mepbr
pc3yJrr,TaroB TaHofi o6pa6orxu. flo ocr,r opAr,rrrar orJrolxer{r;I r.rrrrerrcrtBrrocrrr
ySJIOB BCIbIItrItI{ B eArrEr4IIaX .flplro0Tr,r cOCeAHerO HeBOSMyrrtreH}rOIO Ar{CHa, rro
ocu a6cqucc - BpeM.fl B Mr{r-ryrax. Ha arux rpa{r,rnax rroA nprrBnrMrr flpr(ocrr{
Ha ltrnaJre BpeMenr,r orMesarucL MoMeHTLT HaqaJIa rr noHrla nr,r6pocon AJrfl nat(-
/lolo trflTHa B orAeJrbr{ocrz. 9racno, cro.rrrrtree cJreBa ol(oJro Ha}r{Aofi cep[rr Bbr-

6pocon, yltaabiBaer rroMep rrrrrna r{a acxr.rae. Oruernlr uoMeHToB HarraJra r{ noHr{a
nn6pocor coeAr{Her{6r upauofi. B rex cJryqa.flx, HorAa Haqarro rrJrr{ Korreq cyqe-
crBoBalrr{fl nu6pocon He yAaJrocb ycraHoBr{Tr, ToqHo, ararrp,rrMafl He orpaurr-
qelra c coorBercrayror4eii croporrbr. flyuxruporu orMerreH r.rHrepBaJr BpeMerrrr,
l] TeqeHlle noroporo rr.ETHo qacrr{rruo r{Jrrr [oJrrrocrblo ltoxpr,Iro cnerxrqeftca
Mareplreft. Horucecrso na6nrogaeurrx nr,r6pocoB B TaHlre [epr{oAbr Mo}r(er
6brtr, ganr,rx{er{o r4B-Ba yMeurrlrrelrI{fl rtorrrpacra.

tr{e scex nocrpoeHHbrx ALrarpaMM Br,rAHo, uro nu6pocbr troflBJrflrorcr B Te-
qeHrre Bcero tspeMeHr{ paSBr{Tr{.fi BcrrbrrrrHu 7t vlx [oflBJleHr4e cBflBaHo c yBeJIr4-
qeur,reM ,rpltocrr{ yBJIoB Borrr,rlrnr{. ,{nx 6orr,rur{x Bctrr;rrtren 6alna 3 lr 3+
ql-[cilo ru6pocon Mo]ner 6brrr o.reHr, 6olr,urau - B paccMorpel{Hr,rx rraMl{
Bcrlbllrrnax oxoJro 50 (cu. $ur. t). Oguaxo ecrr, cJry.lafl yBeJruqeuufl rpnocrr4,
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.I\Jrfl Koropbrx He 6buro o6napyrxeno nr,r6pocor. 3ro noxrer 6rrru sbrasano reM,
atro MHorile nu6pocrr MorJIlr 6rrts ne BaMeqel{r,r, HalplrMep, r{a-Ba Br,rxoAa trx
.rrs troJrocbr trpolycnanrrn {unrrpa.

tr4s 618 rr,r6pocon, o6napyrxenHrrx lra Ar{cxe, 32 o.reur 6onrmlrx nu6poca
(rrarcnnranr,Ha.fl AJrr{Ha 7,5-10 .t}e cw, rnner?nrrft pagMep rrolepeqgoro ceqe-
rarz.fl 7,5-3 ' 70e cat) na neprr,rr? BBrJrflA ne 6r,rnu cB.sBaHbr co BcrrbrrrrgaMrr.
'Ognaxo [prr AeraJrbuoM paccMorpeHrrr[ or(aBaJrocb, qro Bce eru ZZ nu6poca
'cotrpoBolnAaJrrdor, MaJrer{bItI{MI,r BctrLrruKauu (lrranpoBclrElltrr(aMr{ *) c nperue-
IreM rr{r{sur{ onoJro 2-._5 num. flpnruep ranoro clryqafi [pr{BeAeH ua {rar. 2.

Tanuu o6paaolr, He oxaBaJrocb lrr{ oAnoro cryqarr, norga nnr6poc He cotrpo-
B orr{AaJrc.E 6rr ncur,rruxofi .

50 oseHr 6onrmux nn6pocon (cu., naupunep, Slm. 2 n3) Surn uo4nepr-
Iryrbr rrr{areJrr,r{oMy paccMorpeHr.rro. ,(nn 39 ua 50 o:ro6paunr,rx cnyuaen 6r,rno
.BaperpICTpr{poBaHo HaqaIo rrofltsJreHrrrr nr,I6poca m HaqaJIO paBIOpaHr.rfl Bclbrlrr-
xu. 3ro AaJro BosMolr{r-rocrr, ycrar.roBr{TI; coorrrorue}rr{e Me)rqy arr{Mrr AByMn
lroMeHTaMr{. ,[annue o paccMorper{Hbrx BcrrbrrrrRax n nr,r6pocax co6paHrjl D

ra6,nuqe, rAe B rrep]lou cron6qe [pr{BeAer{a Aara, Bo BTopoM - BpeMtr Haqafla
rJctrr,rlIlHr{, B TpeT},eM - BpeMtI troflBJIeHI{fI rlt6poca II B rIeTBepToM 

- pa3-
rrocrr, MemAy MoMeHTaMr{ tro.flBJrerrrrfl Dctrbrml(u ra nrr6poca (to"n - ru,,op).

IzIa ta6.rrlrqrr BI4AIro, sro n 1B cilyqaflx nrr6pocr,r trotrBJrrrrorc.fl trocJre HaqaJra
lrclr,runr{; cpeA}ree BpeMrr BarrasArJBarr,r,rtr paBHo 6 uutr. 34ecr, yarecrr-ro orMe-
Tr{Tr,, qro qacrr, nr,r6pocon r{o}r{er 6nrrr o6napy?fieHa He cpasy rrocJre BoSrrrrHrIo-
BelJ,rrfr rlIS-3a BLIxoAa r,rx B ltpl'IJro JIlrIrI4r4 Ho, rcne4ctB[e qero ItoJrI{qecTBo Br,r-
6pocon, o6uapyxeuHr,rx rocJre Harrara Bcnr,nxttr{, rr BpeMa r{x BauaaAr,rBailrrfl
Moryr 6rtrr aasbrlrrenr,r. flo4rnepxr4eurreM aroro Molner cJlyrfirlrr, cnyvaliil
BCTbIIIIKII 5.IX {962 r., HoIAa IIpI{ CT,eMI(e D I{e}ITpe troJlocbl B M0MeIIT 11h38*
lrr6poc etr{e }re Barrerer{ (Sur.4, a), ror4a Kaft Ha coceArre}r KaApe, cll.rrror\r
Brre uoJrocLr (uonrerm 11h38m30), oI{ orqerrrrBo Br{Aer{ ($w,4,6). Cnegonarenr-
HO, qITCJIO nrr6pocoo, BosHtrKaIOU{I{X OAr{OBpeMeHHO CO BCtrDrrrrHOfi rrUr go
rrce, Bospactaer. B 11 ctyvanx nrr6pocr,r npeAruecrByror pasropaHr{ro BctrErm-
riu; cpe4Hee Bpelra orrepeffieulr.fl paB]ro 4,6 atun. B gecaru cilyqarx l{oMerrrbr
rroflBJleHtrI.s rsr6poca r4 Bctrbrrtrxrr coBtraAaror. B peaytlrare cpeAHee BpeMfl
SaTTaBALIBaHI[fl no orlrorueul{ro H Haqary Bctrr,I[rHI( oRa3aJlocb paBur{l\f I nuu,,
IITO, B CITJIY CIIABAHHOIO, BEPO.flTIIO? BABI,IItrEHO. ErOr PEAYTI]TAT OTJIIIqAETCg
or roro, qro [oryqeuo Jlo4euou [21. BepoxrHo, Bro paaJruqlre cBflBaHo c reM,

'rro JIoAen orHocrrJla MoMeHr rroflBJreHr{.fl rrr6pocon H Haqary paBBr(r}rfl BcrrLrtrr-
riu noo6rqe. 34ecr, ]fie B cilyqae 6o,irrmux Bcrrbrrrrex rrotrBJreur{e nr,r6poca oruo-
ctrJIOCb I( 0OOTBeTCTByTOU{er{y er{y rroBTopHoMy ycl4JreHl{ro 

'rpI(ocTI{ 
IIJrI{ K rro-

JIBJTeHTIIo IroBoro yana (clr. $rr. 1).,(na ua.nrrx ?r{e Bcrrbrrtren rr MunpoBorrbrruen
ETor Borrpoc pduaerca oAuoBrraaruo, TaH HaH y HI,IX ue o6napymrrBaercf rroB-
TOpEr,rX UaHCEMyT\IOB fl pr(ocTrl

.I{a.nee ua paccMorperrHr,rx 50 cryuaer nu6pocon 6onrruuucrro 6r,r.rro
'cB.[IBaHo c ue6onruuMl[ BcrrbrrrrKaMr[, a 32 - c Mr{r(poB0rrbrrrrKaMr{, cBer.flrr{afl-
ct{ Marepplrr ltoroprlx BaIrr{MaJra ne6onr,uryro uacrb aHrnsuoft o6ractu, uro

* Ha cngar, cJ-ra66rx Bcrrrrrrtren c nr,r6pocarlu yrtaBr,rBarrocB Tar{rr(e B [a] u [8j.
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* 3ga'rrr.r > 14 < (ooflbflre u McEr,me) orrrocETcE It TeM crytlaHM, HorAa lIaqaro B6r6poca E.III
BCnrrrmrrrt ofl peEererro;lleyDepcE]ro.

IroBBoJIuJIo AoBoJrbHo roqHo BbrflBldrb Mecro IroflBJreHl{fl nrr6poca ua Sunrne.
Ho rax HaH Ea {zrnuax BI{Arrbr roJrbno 6onrurue rIflTHa, a I4Ix rIoJIyreHI{ I,t Ma-

ilble IIflTHa COBCeM He BIIAIIbI, TO AJIfl BT,IflCHeHI{-fl l\'IeCTa IIOflBIIeH]1rfl, nu6pOCOa

oTEOCI{TeJrrEO tr.rrTeu I{CtrOJr},3OBanr.rCr sOtOreJIIrOfpaMMLI. c {O:rOre,U4OrpaMnl

AeJraJlc.fi 4eramRrrft acHI{B rpytrtrbl rlfreu, a BareM ara rpynna c nu6poconr
saptrcoBbrBaJracb c xnuo{znrrra. ,(rarre:rp nao6paxeuna Co.nnqa upu o6ezx
SaprrcoBr(ax oAIlHaHoB. B'tex cilyrraflx, ItorAa Ha rrJIeI{Hax 6srno nuquo xor.a

6u o4uo rrflTtro, To rrprl rroMon{}r cyrounofi [apaJrJIeJII4 o6e atn BaprrcoBnlr

MolrtHo 6rrno ;lonortHo roquo coBMecrlrrb lr, cJIeAoBareJIbHo, ycrarroBtrTb

[recro rrorrBJrelrl{fi nu6poca orrrocrdreJrbHo rr.flTeH. Clyualr, HorAa ua Slrlrttre
ue 6r,rno BrrAHo Htr oAnoro fi.flTna, or6pacrrranracr. Peay,nrrarbl B c e x rar(trx
Bapr(coBon trpe4craBJlerrbr Ha {rr. 5, rAe rApa rlflreH BarylxeBaHbl, rpautrqa
rroJIyTeHII o6ae4era cunournoft nmuuefi, nrr6pocrt BaIxrpIlxoBaI'IbI, a yBJIIJ

Bclrbrrtren orMeqeuEr HpecrrlxaMrr. 3apuconnu, [peAcraBJIeHHbIe na Sur. 5'
rror(aabrBaror, qro B c e nu6pocrr r{Ayr }IB rI o JI y r e H I{ I'r AaE(e r e H I{

IrflTeH II IIeT HI{ OAH0IO cJIyIIa.fi BOBFI}IHIIOBeHua nr,l6poca e HesoaNryrqenuOft

{otoc{epe. TaHriu o6paaou, I{Bnep}r{eHr{e a6cop6qllouuot'i uarepul{ B BrrAe

nrr6pocon Bo BpeMfl Bcfrlrmex rrporrcxoAlrr roJIbKo I43 rIrITeH.

Cle4yer rar(He orMerl/trb, qro Ar.s 67 ua 330 rpocMorpeHHnx Bcrrblltrefi

r{a Ar{cxe rre yAaJrocb o6uapyxtutr, orr6pocon. 3ro uor.ro 6bttr, cssaarlo c uarof,r

rrJrorlrocrbro nrr6pocon fiJr:vr c BbrxoAoM ero r{B IroJIocl,I fiporrycna]Ir{l {u"lrrpa.
B ce.ssr,r c ErI{M yMecrHo orMerurb, sto pftrra u Moperon [9] yxaar,rnalor IIa

t90

lrcrr.



(I)rrr. 2. Br,r6poct,l BoJroxolr lr cBrrBaluflrrc .lut\rr.r Bcnr,rlrrra a H, (24.\/l f 1g6i ;:.,
6h53n)

(Dllr. 3. flplrl,lcpr,r o.renr, 6o,rr,nrr.rx sr,r6-
pocoB Bo BpeMrr Borr,llrert 21r.\ilI 196j r.

o - 8lr 2qnl,b; 6 _ igh 10m

(l)rrr'. 4. l.icrrr,rrrrria 5.tX 1i)62 r'.
(L - I lll 'l8tll, Bcubrrulil D lroJrocc OilJtbrlla

(Bblopoca rre tstrItHo); 6 .- lrh g8ln ']0s,
ucrLuIIr(a RIIc no,tocBt(Bbr6poc xopoluo ar,lgett)



uoSMolItI.tocrr, [1]I{XerrI,Ili crycrl{oB Marepr,Ir{ Ro Bpeilrfl Bcrlr,l]Ilelt co cI(opo-
crrIilIJ'I Ilopfl/Uta 2000 nnl cerc, I{poue roro, Bo Rper\{r{ Borrbrrrrer( Irlreer lrecro
BbIIroc cncranlei,ic.t il,rarepI{}I, rioropui,i ToJrrrl{o B peAnl{x cJIyrl2r* AI{cnoBr,rx
BCIrIrrnrclt oTo?ItAecTIlJr fleTcfr c axrl{ccl{ol{Ir.r,rlrI,r rr,r6pocalrrt. OrrrI IIpcAcTaBJIflIOT
co6ol:I rlerrocpeAcTncrrnr,tii pcayJrbrar paoBr.rrrr.rr yBJroB Bcrrr,r[rnrl u uo3ToMy
CCTECTBEI,IIIO NO'{]]JI'IIOTC'I IT3 ]\IECT IIOBINIICIIIIOIO CBEqC}IUfl .

Iranra.rrae cna6r,rx a6cop6quorrnrrx nrr6pocon, rreBr{Ar{r{rix Ha Ar{cric,
a rar{ri{e Strr{ccr,rorrljbrx rr,r6pocoe [,ioEirro yBeperrrro ycrar.roBr{Tb ]ro
luu6onlrl,r BcrIIJItrHan{, C atoi,i IIeJIrro 6rr.rro npocnrorpe}io lBB rcut,rureri
pa3Jll4rilrrrrx 6atnon lra nuir,r6e, r(oropbro ua6nro4ani,rct c 79b7 uo lg62 r. Jfl,rri-
6orlte RcrrbrtrrnrMByqn.rrnru r{norrrr{rr aBropa}{rlr [10-13, 6]. llce orrr{ oruc-
Lraror, rtro xapaltrepuoi,i oco6errr.roctr,ro nr.rlr6osr,ix Bcrlr,rlxert ,rB;iltrcrcfl IraJIrI-
ulre nlr6pocoB, rIarpaBJrerrlle l(rJlrrileHrfl I{oroprrlx B HarraJrbrroii cra4rlr 6.nltarto
H paArlaJILHouy. I3 peByJrLTare npocMorpa rlnr6onr,rx Bcflirtrer{ rraur,r o5rrit-
pylr{eHbr B oclronlror{ [rreHrro rar{ue }IatrpaBJrelrrra 4rnmcnr,rii, Cpc4lr urlrx Bbt-
6pocon rla6.nro4arr'tcb rartl,re, frpltocrb Itoroprlx cpaBrir r{a c frpxocrrro Ircnr,r1tr-
xlt ($ur. 6). IJa Ar,rcne r,rx r{o}r{rro rpr.rnrrrr, Ba paBnrrrr.{c ysJra Bgu,rrrrrgr. ,(pyrr,re
no 

'lpltOCTI{ 
cpaB}ILIl\rILI c ITJIoTIIHI\{I{ npory6cpauqarrl{. FIa 4ucne Onlr na6.rrro-

Aarorca B rrorJroilIelrur,t (cu. (tur. 2, 3),'Ipertu lr&croJlblio c.rra6r,r rro gpnocrlr?
-Iro, 6y4yuu cHflTrrlr'rll c rropr{aJlblrofi ancnoarrrlr,reli ,t1ln 4rrcrta, e/{B& B&[r0rrrr,r
(rlHr.7, a). Dru n<e n,6pocbr, crrrrrr,re c aricnoar{rlueii 4rn upory6opauqen,
IroHirablB&ror 6onr,rrir,re paBil{eprr tr{ orrerrb 6oraryro crpynrypy (cp. {r r. 7, o
u 7, 6). Bce cnaaalrHoe cRr,r,rtercJrrrcrByer o roi-t, atro rrptl Bcrrrrtrrriax ur,r6pacr,r-
Baercfl 6orlruoe ItoJIIrrIecrBo lrerqecrlla lranoii rrJrorlrocrll, rtoropafr R tlpoer{*
IIITI4 Ha AI{CH Ire 6r,rna 6rt BaMCTrra. Orcro4a rroir{rro rroHfrrrr rot franr, atro Bo
Bpenrfl il{Horr{x Bcribrrllen Ha Ar{clte ne y4aercn o6rrapyirilrrr, nu6pocon, TorAa
KaH [pI{ .nuu6onrtx Bcrlr]rrrrxax oIrL{, HaIt npaRr,rJlo, BcerAa Br{AHhr.

t(ponre nr,r6pocon, rrarrpaBJrerrnr,rx BRepx or rroBopxuocrn co,nnqa, rrar{rr
6r,l,lu o6rlapyxeHrn rpI,I cJlysafl c alrolraJrbrrr,rn{r,r rpaexTopl{fl[tr{. Bcur,uuna
6.vlI 1962 r. (151'01"') conpoRolr{AaJracbl(tsy}{E Btrr4rri\,rT,rrrn nu6pocanrn. o4r.rn
I{3 III{x 6rrn rlaupauJlcrr BBCpx, I{ar{ AJIfl 6onr,nl.tuctna ,nuu6our,rx Bcrrbrrrrex,
a 4pyrori npocnrr.rpoBaJrcfl rra 4ucri (rpur. B). Bo Bcrrbrrrrxe t6.vli 1957 r.
(101'50"') na6nro71a.ncfl ToJrrrrro o4un nr,r6poc rra Ar{cne, rtotopr,rii rreJr [oarrr,I rra-
paJrJreJrE,r{o .ruru6y (rflrr. 9) . Il.r, Drr,rx I{Byx cJrytlils, .nlrrr6onr,rx BCrrr;tilren,
Bo llpc1llrl l{orop],1x rra6.lrrollalrr,rcr, nl,t6pocljl R npocr(ql{I{ Ira /{I,I0H, [Io]r{Iro crr]I-
TarL, alro nlt6pacularu,Ie llerqecrBa rlpolfcxoArrJro rro rrafrpaBJrc]rrrro, 6.nranouy
It I(acareJrbrroli rt noBepxHocrr.r Co.nrrrla. I3 npornrrrorr cJryrrac i\{r,r Rr.{l(cJrl,r

6r,t ltx Ita4 .nuu6orr. lloTqtnepnrAerluclr Drolo rrolr{er cJry}r{r,rrb BclrLrrrrrra 25.VIII
1.959 r. (t1rl'013'n), Ro Rper{rr rtoropoi,i ABlr?rreHr,re Rerqecrr}il nr,r6pocon R rra-
.ranLHoii craArrr,r npor,rcxoAr,rJro rrorrrr,r ro rraoirreJrsnoii ri .nr,ru6y ($rar. 10),
U, rlarroHertr, orx{err,rii Bonr,rrurry u noponc 13.IV 196J. r. (91,02'"), Bo
Itpeiltrt rioropoii [r],r rre o6rrapynurltr 'rr,r6pocoB rrr,I rra /{r{cne, Irr{ rra luu6e
((iur. 11). X4orrtro rrpc/luorolnl4Tr;, lJ currBlr co cr{aBarrrrr}r}r, .rro un6poc
cyrqcc'rlioBaJr, Ho 6I,Il tt.rrI,r oqoilI) cna6r,rl.r I,IJrr,I npoel{TlrpoBilJrcfl Ha Bc[];rilr-
xy. 1.o, BoBl\{o}r{rio, .rro y aroi,i oco6oro nr.r11n BcrrLr[rfir,r nr,t6poca noo6uqe
ne 6r,r.rro.

13 Tlouo"irnel{rre It clta3arrrro}{y o rrarrpaRJreHrrffx qnrrrneulrfi nrr6pocoo
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(Dur. 6. Ilpnlrep Bcrrritrrxr.r na :ruu6e
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1957 t.l7t\25m)
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rJ)rrr. B. Ilcur,rruna 6.VlI
pocaMrr na .lrnl,rde r,I rra

1962 r'. t: nu6-
llr.rcHc (l5h01rn)

Olrr. 10. Bcnr,rurria 25.VlII 1959 i.. c rr,r-
6pocolt, IrorITr{ r{acaro.rrr)nl,rr,r rt .nrrlt6y

112+h03rrr)

(Dnr. 9. Bcruuxa 16.VII 1957 r..

y r{pafi c rr,r6pocov }ra Ar,rol{e (10h50rn)

@ltr. 11. Bcuuurna n xopone 13.IV
1g61 r. (91,02m)



Beob.r{a BalfiHO 6LIJIO IIOJIyqI4Tb paCnpeAeJIeIIUe r]Lr6po0ol] II0 yl,]IaN{ OT-

I{oCr,ITeJrb}r0 HOprraJrll n JIEM6y. C sToii IIeJILm BIJTIOJII{eI{IJ I{3r{eperIIIrI

DTI{x yIJIOR AJITI BLI6pOCOB B HarIaJIbIILIi,i IIO},IeHT I'Ix IIOflBJIeH}ItI. flpr'r
grotu cquraJlocb, rITo nrr6poctl pac[peAeJre]Ibr c]Ir\{xrerlll,Ialuo ortTocr{TeJlr,IIo

HoplraJreii, a ranlKe }re upoBoill(Jrocr, paB,III,IrrilrI r{eifiAy Ltocroarlllir[ I'I SarlaA-

Irr,r1r rrlr,16onr. I{porre roro, ur,r6pocb] rrpr.{ llcrrbllrtl{ax Ita "rII'I}I6e }Ie paBAeJrrI-

Jrrlcb fro ,rpHocTI{, T. e. llac0r[rlTprir]&Jlllcb .B[,recTe a6cop6qrfou]Ib]e r{ SNIIrc-

cI,IoIIrrIJe IrLI6pocLI. Peal'r61urn raltr{x I{3x{epe}II'Iii 4nn 163 nll6pocon upe7l-

craBJIeHbI na {r,rr. 12.

60"
_ ____J

d)rrr-. 12. PactrpeTleleulre qI'IcJra nt,t5porot;
rro yI'JraM I:IaRJIOIril

IIo ocrl ttll;lutta'l - orJloclrrtlJLlloe qIIC.-Io rtlrlloeotl, tto nctt

:l6llllcc - l'l;ll,l llilil,loHll ]lrJillo."'lI li ll(tpll;l lll H :lllrli:iy

llony.lsHgrrr rpr{Bal [peAcra]rJrrrer co6ol,1 llaoilpe/\eJleul,Ie qucJla nur6po-

coB rro yrJralr HaHJroHa rt iropMarl,I B naprr{IrHoft u.rrocrtocrrt. I4s Hee BIIAHo; alro,

Bo-rreptsbrx , IlpariTllqecHrr BCe Br,r6pocbr Lr]reIoT yrlrr o'r 0 4o 55' 14 ToJlrrr{o oqerrb

rre11r{orfie- or 55 4o 90'lt, Bo-Bropllx, AaHIrOe paclpoAeJrellrre o6JraAaer AByrItI
r{aHcl{Myrfalru:. ]rcpB6ri4 - oltoJro 5", a nropoii,- uerxTly 30 u 35' c 1\II{HI{[Iy-

r[on{ rre}KAy Hrlrrr{ ]l [I]eAeJrax 20-25".3rlr r,rancur,ryi\,rbr rrpeAcralrJtfrrorcrr llar,l

peaJIr,HLIlII{, a car,IyIO Itlll{lryrc ltotilHo I]accI,IaTpI{BaTL I{alt }le3}.llbT&T E.O.IIO-

?r{eHIIfl AByX KpI{Rr,rX ? }fancuMyn{Lr ItoToplitx trBJItIIoTcrI rraltcl{rrylrail,Iu IIilIl-
rloii IiplrB0i;l.

Taxuu o6paBoiu, Bo Bpelrrl nltlt6onr,tx Bcrrrluel{ ua6;trollaerca ur,r6poc

BetrtreCTBa, 1r6qrg BCeIlIa IIalpaBJIeHHoIo ]lBepx oT [OBepxHocrll CgJIHI{1,

I,1 TOJIbITO B EAUIIUIIHbIX CJIYIIAflX ](3ITEPE{EHI'IO IIPOI'ICXOAI{T ]] HAI]PTIBJIEHIII{,

5.rruanoM K HacareJlr,I{oI1 r{ luu6y.
llpune4euuEre AaHHbre Ha6JrroAeHuft c y.1g1s^, {anta RLr6pacr;IBaHIrfl Ilerrle-

cTrla I{3 IIOJIyTeHII H TCHLI trflTeH }ro?rtrro [o.rrrrTb, cql{Ttlfl, uro nr,r6pocLI ]lerqecT-

r;a u;lyfngoJlb l\,raIHIIrHoIo lIoJLs. f{eficrnure.nbHo, rpyl(Ho oH{I{ALLrb ABI{}fieHILa

flofiepeK rroJr_fl, Tan ItaH I{SlrepeHl{fl B ItOpOHe BO r]per{ti BCIrIiIIreIt AaIOT rIOJI.fi

Eafipfl]r{errHocrrrx) onoJro 500 ec [14], torAa I{aI( /lira ocral{or}Hn /IBI{ffieIrIrtI

nr,r6pocon AocrarorlHo y)fie 50 2c.

Sareu B rroATBeplnAeHrre rrpeACTaBJrerrrrrr o Ar]LrxeHI,II,I u616pocoB Rl(oJIb x{aI'-

Hr,Irrroro rIoJIfl RocrroJrrrayel\,rcfl rpI,lBeAeHHI;rrr B. Bym6orl s [15] paclpe[e.1le-

2Ail
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HueM HalpaBJreHlIfi oI{JIoBrilx Jrr4}rI,Ifi MaIHI,ITHOIO rroJrfl B rr.flTHe, HoTopoe Ha-
xoAr,rrcr B xoporrreM corJracr{r{ c pe3yJrbraraMrr B [16]. I{e npr{BeAeH}roro
s [15] paclpeAeJleHI{tI cJreAyer, rrro B qer.rrpe rrflrHa HarrpaBJreHriecr{JroBbrx
[rrl]F.ui1. coBrlaAaeT c ocbro rrflTrra, lra IpaHI{qe Te}rb- rroJlyTeHb oHI{ Har{J]oHeHLI

H ocr{ trflrrra rroA yrJIoM 25", ua rpaHrrr{e noJryreHr, - {oroc{epa - rroA yrJroM
55o tz ro.nr,rto ]Ia paccro nuun 2,3 paAu)rca rr.rrrHa yroJl paBeH 90", r. e. cr{JroBbre

ilprldrtyr HacareJrr,nbr x nondpxrrocrfi. Ha $w. 12 rroA ocr,m a6cqlrcc crrJrortrHofi
nngraefi oTi\{eqeH tr}ITepBaJI I4Blrer{er{Irfi yrJroB HaI{JroHa cuJroBbrx nunufi lrar-
rrI{THOTO rroJrfl rt OCr{ rrflTHa B .rrApe rI uyHItTr.IpHofi - s [oJIyTeHu, coIJIacHo
[151. Ec;ru renepb yqecrr, Saxr nrr6poca a6cop6qrroHHoro Berr{ecrBa rra rroJry-
Telrll IL TeIII{ IIEreH, TO IIOJIyqaeTCfl XOpOluee COOTBeTCTBI{e r{e}r(Ay paclpeAeJle-
rrLIeM Harrpaerenufi cr4Jlor6rx ;;'uufi. B noJryreHr,r r{ Terrr{ rrflTeu tr yrJroBr,rM
pacrpe4eJreHr.IeM Harpan,'renfir,i nu6pocon (cp. {ur. 12 racroaulefi pa6om,r
ra gzr. 9 ue t15l).

flepnuii ilraxcrrr,ryM na nprtnofi $ur. 13 (upu yrne onoJro 5o), noauoxtuo,
cB.rraaH c nr,r6pocalrfl, I{Ayrr{r,I}nI r,te cal,roii BcrrbrrrrH],L He r.tcxnroseHo rax]fie, sro
rr,r6poctr BbrxoAflT rra nrecr, 6,nr.tanlrx K ocr{ rrflTHa. Bropofi lraxcnuyrl atoii
npEBoft, troryq[B[r'Iiica upuyrJrax 30-35", noropbrecoorBercrByrorrranpaB-
JreHIIrc CrIJrOBr,rx Jrtt:lj.Ilfr,, r,IAyu{I{x [prlrfeprro ile o6flacrefi B1nuen rpaHlIqbr
TeHb - IIOJIyTeHL, BepOflTHO, yr(aSLIBaeT Ira rrpeul,Iyrr{ectnenrlllfi BbrxoA BbI-
6pocon I{B DTI{x lrecr. Hanrrrue uearasr{TeJrr,Horo qucfia nr,r6pocoa c yrJraMrl
rrar{JroHa or 55 4o 90o ue [poruBopequr BaHrroqeHr.rrc o ABI{?r{eHEI{ nrr6pocon
BAOJIb MaTHIIITHOIO IIOJLfl, IIAyIIIeTo UB TeIII{ II trOJIyTeHI[ rIsTeH, TaK fiaH BHyTpII
trflTeH Moryr 6rrrr, 6onr,urr{e [oilepeqHr,re rroJIrI 117, 181.

trl[a auailLraa Marepl{aJra Rcfrr,rlrex r.r nr,r6pocon r{o}r{Ho Baxflrorrlrrr,:

1. Bce Bcrrbrlxnrl colpotsolr{Aarorctr nr,r6pocalrlr.

2. flosnlenue a6cop6ql{ounoro nrr6poca Mo}r{er 6rrrr, cssaaHo ran c BoB-
HI{ItHoBeHr{elr cauoft BcrrbrmKu (xora 6rr Mr{ItpoBctrErmxu), TaH rr c troBToprrr,rM
ycr,IJreHI,IeM .flpnocTl{ ytilrt c BoaEur{HoBeHL{eM ee HoBOTO yBJra.

3. Brr6pacrrBaur{e BeqecrBa (a6cop6qraouur,rx nr,r6pocon) nponoxoAr{r B

TerIeHrIe Bcero BpeMeHlI x{Lt3HI{ BCtIbIIUHl.r.

4. A6cop6qrroHHr,re n116pocrr r{BBeprarorc.E r,IB rrflrerr r.r ABrunyrcfl BAoJrr,
MATHIITHOIO trOJIfl.

Brrpaxaelr rry6oxyro 6uaro4apuocrr, rrrreHy-nopp. AH CCCPA. B. Cerep-
HoMy Ba o6cyrx4euue p.flAa BonpocoB, BarpoHyrbrx n 4auuori crarbe.

,(ena6pr, 1962 r.
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r\HA/r[ EtrI14fl Hr\VI{ CCCP

I,II]I]EIjI'IIfl TTPI,IN{CHOI,i ACTPOq)1,I3I{TIECI{O1.I O]]CEPBATOPIII,I

Tou XXX, 1963 r.

CPABHEHUE HEI(OTOPBIX CI]EHTPAJIbIIbIX XAPAITTEPI,ICTI{H
IPOTOHHbIX I,I HEIIPOTOFIIITIX BCIbIIIIEK

A. If . Itoaa,ou, If . B. Cnteutctt.t;o

Paccltotpcrtu uar.r6oree rlrrrepecHr,rc oco6errrrocru crre]irpoB 7 nporouttr,rx rr 21 neupo-
tonnofi BCilbImcH, rra6rroTlaBmrrxcs u 1957-1960 rr.. l]oxagauo, rrro Her rrptr]I4rlnfiaJrblllrx
paa.nuurlrt HI{ B xapa}ircpc onei{Tpots Irpororrrrbrx rr rlelporotrHtrx Bcrrblrrrex, rrrl B ycJroBurrx
uoa6ynr4euua rrrrrrft lrcral.rron, r'.ny6r,rue BaJrcrarrlrfl oqaroB rrelpepbrBrroii 3Mr.rccurr, pac-
npeAeJreHtrtr LrrrreHcaBrocrrr rrcrpeplJlllroii aur,rccr,ru lo clcxrp)r. flporonrnre BCrrbrrltnrr

6oft,mert qacrllo orJrlrqarorcrroJrr,(o nonnrrueunoii Nrorqrrocrrrro rcex flpoqeccolJ: urr'rpo-
I(IIMII SMTICCIIOIIHLTMII l{pr,rJrr,fl}rl .irlrHrrii, rruTerrcr'rn}rLrMlr Allrrlterrrrfl}rrr florJloqamqux raSOB
(reltrne arr6pocrr, qacro r] nrr4e <ycoa>), flIlnoii nelpeptrruoii D,\rrrccuefi.

I4geutuunocu, clenrpoR )II{aBbrBacr rIa ro, rr?o 3a lt}Hepaqnlo BIiIcoItt)aIreprIrtIIIbix
rlporolroB BpflA Jrrr orBcrcrBerrrrbt re o6lacrr,r Bclrbrflrt]r, noropbre olpeAeirflror xapaxToll ee
aI4Ar4[rOrO Ctrel(Tpa.

A CO}IP HJSON O I.' SO]\IE SPEC'IRAJ, CIIARACTERISTICS OT PNOTON AN D

NON-PROTON FLARES, by A. N. Koual, N.Il. Steslrcnko.- The rnost interes{,irrg
peculiariLies of the spectra oI 7 proton anrl 2t norr-llroton flares, observcd during 1957-
1960, arc considered. It, is shorvn that there are no principal differences in bhe character
of protou and non-proton {lare spectra, the conditions of excitation of mctallic lines,
the depths of the sources of continuous ernission or the interrsity distribution of conti-
nuous emission in the spectrurn. Proton flares, as a rule differ ouly by an increased lnten-
sity of all processes: broad emission wings of the lirrcs, intcnsc motions of absorbing gases
(darl< ejcctions often in the form of (monsl,aches|)) ard bright cont,inllous cmission.

The identiLy oI the spectra shorvs tlrat the regions of the flare, which determine iLs
visual spectmnl, can hardly be responsible {or the geleral,ion oI liigh energy pro(,ons.

Suasureur,noe qrrcJro I,rHTeHCLIBHrrrx xpoMoc{epH},rx Bcubrrrren corrpotsoE(-

AaeTc.fl reHepaqlreit MoqHbrx troTonoB Br;rconoSHep[[qHr,rx ilpoToHoB
(- 10-100 Mao m 6o.nee) , Ba rrro oHu troryqr.rJrr{ rraanaur.{e (ciupororrHr,re

Bctrr,IItrKIrD. 3a nepzotrl 195?-1959 rr. r{B B0 ncur,rurex 6an.na 3 u 3* rporou-
IIrIMI{ 6brJrll 25. tlacrr Bcrrbrrrrex (- 7,5o/o) 6anna 2 y 2* rar{}r{e onaaaJrr,rcr,

trporoHHEIMfi lll. flpe4c:ranraercrr rrtrrrepecur,n\{ Br,rflc}rrrrb, cyrq,ecrByer Jrr4

Hanoe-nll6o llpl4rlqtrIluaJrr,I{oe paBflr{qr.re B crrer(rpaJrr,rrbrx xapaKTepncTI{Itax
trpoToHHr;rx I1 HerrpoTor{Hr,rx Bc[brrrreH, rtoTopoe MorJro 6r,r yxaaarr, Ha paSrurr-
HLIfi xapar{Tep trporeKatour{x B Hr{x [poqeccoB. ,{nn cpanueHEfl crrel(rpoB
Bctrblmefi (paccrtrarpuBaercfi Br{Ar{r\{afl o6[acrr, ra 6rurxunjt ynr,TpaonoJrer)
r{crroJrbBoBan 6orarrrfi {ororpadrzvccxrrfi MaTepr{aJr, IloflyqeHHr,rfi uacnexrpo-
rpa{ax Banrenuoro corHerruoro reJlecxotra, Haqr{rrafl clg57 r. llrrrr Br,r6parrbr
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roJrbno BcrrbrurHtr{, Ha6rroAaBml{ecrr Ha paccrofr}Il{u He SoJree 0,g o.r r(eHrpil
ArrcHa, AJI,TI noropbrx I{ivreJlocb AocraroqHoe noJu.IqecrDo l\&rrrrr{X Ha6JrroAeguii.
BonrmnncrBo paccMorperrnbrx c[cnrpor.paMM Bcrrr,rmerr rroryneHo A. ].1 . Ce-
BepHrJM, H. H. Creuauarr, B. JI. Xoxnonofi u aBroparrrr. Bce cnexrporpaMi\rLr
1957 r. llr suaqllrerrJllafl uacrb 1958 r. orrrrrnt Ha oucnrporpa{e c pemerrtoii,
oCTaJIbHr,Ie CleHTpbI [oJIyqeHb[ rra cflel{Tporpa{e c alrreJre, oflr{car.rHotf u [2].
Jloc.regurae crreHrpdrpaMM6r, ecrecrBeHr.ro, Hart6o,r]ee [pr{roAHrJ /urrr pac-
cnlorpeHIrfl Bcex cfteHTpaJrr,IIblx xapaHTeprIcrl{n BcrrT,rrrrLrr{.

B nepxrrel'i qacrl'I r:a6n. 1 rrprrBel(cr{br lrau6oree I4HTepecr{ril€r fiirri]prrn
o 7 nporor.rlrblx Borrt,turnax (4e;renr.re rra [poroHu]rre r{ Helpororrrrrrre 3c[r,]rrJrtr,r
trporrsuo^unoct, no rt,raccrr$nuaqru A. C. /{nopnurulra IJ,3,l), a B plplil(,1-l
alacrl{ 

- /{aIrHbIe o 21 uerrporosnoir Bc[r,IlrHe. llpune4enuoe ]r ra6n. I uperrn
HaqaJIa r{ ItoHIla IIcIII;rlrItr, a rarrrrre ee 6a.nu Bgrrrr,r couracHo l4v 51. B cto.rr6*
qe 6 ra6ruqbl npI{IreAelro rar{H{e Bper{fl, B TerreHl{e noroporo rrpo]rarrol(r{Jrocrr
na6rro4enue cleHTpoB. CpanneHlro cron6rloe 3 r 6 uortaer,rBaer, uro Sororpl-
tlraporanue crrerrrpoB Bc[brrrren IraqtlrraJlocb, Itan npaBr,lflo, qepeS 7_20 v;utr;,.,
pell{e trepeB IIOCI{oJII;ItO AOCTITI{OB 1\{I{I1yT trOcJIe HatraJIit BCIIblrrrItII. TariUl,r o6pa-
sont IIpeAr'IaItclrr]tilJrr,Hafl Ii [IaI(cuMiIJIbrra.fl {asr,r paanl,r.rrl nalr6onee rrrrreu-
cl{B}rr,rx ysJroB rrcrrbrrrrHr{ n 6orr,nruscrBe cjryqacn 6r,r;rr,.r c$ororpa{upoBarl,l .

cuexrpr,r trpexpaularrr.r rpororpaSrrpoBarrr roJrLr{o ror'/Ia, KorAa Bce yB.rrhr
BCrlbrtrrHrl cI{JI},}IO OCtra6esaJrrt.

cpanur.rnax ABe uacru ra6n. 1, cJrcAyer orMerrrrr, IIpe]n/{() Bcefo, qro r.rer
rrra o4nofi raHoii xapaHrepucrr.rnr{, noropaa 6r,r.na 6lr rpucyqa r o Jl D r{ o
lpoToHHLIlt IlJIIl T o JI b It o HeIIpOTOIIHDIIVI llcflbrtrrr{aM. III"UpOnrAe aullc-
cI{oHHbIe Kpr,IJrbtI ttwuuii, Ilpocrllpalorql4ec.rl rIHorAa na 10-15 A n Ho, npr,lrii
Ile[pepr,rBrrrrfi cnexrp, oMrlccrrfr r] ,rrzHllr,I rcJrIr.fl D, u n corHrrx tnutrii treraJr-
JroB ' trI{TeHCrrBHEre ItBr,I}Iterrr{fl rrorJrolqarcqeft I,rateprar.r (reunr,re asr6pocr,r)
na6nroAarorcrr B crrenTpax Bcnririlen o6olrx RJraccoB. Taxnrrr o6paaolr, ,rprrr-
IlllErlarrbHbrx paanuuuii B crrenTpax [poroH]rhrx I{r{etrporonrrbrx Bcrrr,rlrer( rrer.
oguax o ,, o c oB onylHocr[ 

', 
ep eqw oreHlrrrrx x apar(Tepl{cr}In [p oror{rrbre B crr},rrtr-

RtrI' I{AIT IPABIIJIO, BhIi.IEJIflIOTCN. B UrIX O6rrqUO OAHOBPEI\,IEHHO IIOAIIEPHHYTM
mllpoHrle 0Mr{ccrIo}I}IBIe HplrJrrr.rr nuRltrl, I{IrreHcrrBrrrre ABr{}r{eHufl fiol.ilou{am-
u{I{x raBoB (rerrurre ur,r6pocr,r qac"o B'Br{Ae (ycots)), qpnafl Hefipepr,rB]rafl etrlrc-
ctrltr, T' e' Bce re rIpIrBHaItI(, Itoropl;Ie n ocnosuorr xapaltrepll:Jyror Molr{rrocrt;
BCII],IIuI{U.

[.rra 6o.uee rqare,]rbHoro corrocrar]JroHrll xapanrepr{crr,Irr rrporraBeAeHo
cpalrHelrl{e yc.rrouuii noa6ym4enr rr ilr4]f{ytfr. t[eraJrJroB u nenporonnoli
(1'7.vIII 1959 r.) r nporoHlrort (lB.vIII 1959 r.) Bcrrbrrrrxax. o6e Bcuumnn
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ttur'. 2. Sasl,touMocrb oirlroc.Ilrc,'rbr{brx rr}rrerrcrrBuocreii ;lranrl ueirporounoii (uractlruria
'\ i336zr) lr upororrrror,i (n;r'racrutrrta N! 3395) Bcrrr,r[rcn or rroreHurruJra l-o::6ynrgcnua uepxnrr.\

yponrrei:r u'.tirr Fe (rO'rnn) r Fe+ (rtpec'rrrrtn)

@ui'. 3. I{a6.rrro4ae,rar,ri xo4 nnreucr{Brrocrrr uerpepr,rr;rrort or{r4ccilrr nlttuau ;ru:rlnrn
rrpororrurrx (nnepxy) r{ Eerrporor{fiux (ruuay) Bcrrr,rfirerr

U[*paMr,r n 6o au a,renlr iro*epo orc.ro.nuaoBanribrx goroflracu.rnor

)

l( Ca+

6A0tt14



,(;rn uocrpoenrx Qur' I 6wnn rdcrroJrbaoBau6r r{rrreHcr{BHocrr{ runuii pae-
rr'rqHr{x xrll'rl{qecHr,rx sJrer'rerrroB. Ha {lrr. 2 roltaaarra ra }He SaBr,rclrr{ocrr,
TOJTT,HO 4na rr.ruzft Fe u Fet. Pocr orroarraruHort [r.rreHcL{]IHOCTlr ;rnHur,i upo-
ronnoft B0IIr,ImHtr s o6racrb 60nee nr,rcoHtrx trorelrqr{aJroB noa6yrHgenlr- a_
craJr HecHoJrr,Ho 3ai\rerrree (npu l{elreuerrr{l,r or 3 40 5,5 ae orrrgcr{TeJrlg1fl ].Irr_
Terrcr,IBrrocrr, roapacraer r 1,28 paaa).

Cpe4nee SHaseHue orHocrlTeJrlrroli r,rr-rreucr4Br.rocrr.r nlrnufi Fe u or4e.rrr,u1r
.[re+ paBHo coorBercrBelruo

i/,,111qt\ rt \
\ r,r-, /r," - 0,69r 0,01' [-df )".. .0,5G +0,02.

Jrttnuu Fe+ u uporonnoii Bcfrbrru*e s r,2B paaa 6onee l.HrerrcrrBrrbr, arer,r B He-
lrporonuofi' Peeynlrarr,r' rroryqerlulre Ha oc]ronaHI,Ir.r {orouerpltlr [Jracrl,,r{r.I
J\& 3384, BrroJrHe arraJrorr{qnLr. TlaHuu o6pasou, o po""nnorpurrr.roi,r nporon-
nofi Bcrrbrrrrxe na6nro,qaror.cn
rrecHoJrr,Ho Jryqmr.re ycJroBr{fl

ilnn soa6].Htfierrr{fr yponnei,i c
BbrcoI(r{M IloTeI{qIIaJIOi\{ Bo3-
6ym4enun r,r r{ouoB D{eraJrJroB.

04naHo DTr{ paB Jrr.rqr{rr HacroJrb-
Ito trIaJIbI, rITO OHtr{ IIe nIOryT
cJly?r{r{Trr rrpr{3r{aHor{ Ilpororr-
IIIJX BCIIIiIUEI{.

It ainla;r rrp ororrrrarr Bcrrri lrr-
rta, Itari ylPie I.oBopr.IJIocb, xa-
panreprlsyercfl Tar{?r{e Sxrr.ICC[-

ei,i B I-reilpepbrBr{o}r crrexrpe.
Montro [o;[a]'ar6, aITo Herlpe-
prrnnr,rrt crrexTp BoBrrl(naer B

rrau6oree rrHTelrclrBlrrrx o6.na-
cT.fl x BCrrbrIrrHI,I? ItoTopDIe I{oryT
JIOHaJTUSOBaTbC.A Ha paB JrIIrrHr,rx

rry6nnax n xpomoc{epe. B
cBrJSII C CTIIlt, BOSilIOlf{ltO, nto-

18 0t4

nyr I,IBilreurrrbcrr ycJroBr{rr o6paeonanr'rn u BbrxoAa BbrcoltoaneprlrrlHbrx
lpororroB. l.lry6ltra BaJreraHrrfl ptlAa Bcrlbrrnen 6r,rra onpeAeJlella [o rro-
rJrorqenuro rrx rre[pepbrsrroii euzccr{Ir B npblJlr,nx nrturlli FI ll K Ca+ nrero-

,r![or{, rpr{N{e}reFr]:rrrri\r B. JI. Xoxronori [7]. FIa {u". 3 uso6parxeH xoA
I{r.rrer{cl{Brrocrr{ r{enpeplrnnorf cMrIccuII nporoHIrLIx r{ IrelporoHHI;Ix Bcrrblmen
rJ Hpr,rJre irr,Irrr.{r{ K Ca+. B ra6n, 3 4anr,r olruqecxl,Ic ruy6nnr,r yBJroB Bcur,rrtrelt

R rracrorax rreflpep[rBrroro cleHTpa. I{aH wr4no lra ra6ruqlJ, r(aK AJI,fr rrporoH-
Irl,rx, TaK rI AJItr lrellporoHlrbrx BctrrrrrrreH orrrllqecr{afl rny6r.lna tre}IrreTc,fl 1l

iloBoJrLHo r[r{po}i].rx rpeAeJrax (upuMepno or 0,04-0,05 go 0,5-1). Boar,ro}nIro,

u:ro r;ry6rarra BaJreraril{fl nporolruLlx Bcrrblrlrert Bce Ete }IecRoJrE,Ito Merrrr[re,
oArrar(o flpflrrqr,rilr.{anr,uofi paBrrl{r{br n r,ny6unax ner. I4anepcrrrr.fl troHaBLIBalor,
qro pacupeAe,rrerrr{c r.{rrreucr4rHocrr{ B cfleltrpe lreupepblnrroii ol,ruccl{tr [pororr-
HbIx r.r lrelporor{Hl,rx BcIILIIIre]t raKi$e oArIrIaHoBo. Ha {ltr. 4 uonaoau xog

14 ]:Ilanecrul l{pLlrrcrr, oocepnar., r. xxx 209
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r{rrrerrcr{Br{ocru BAoJrr ctrel{rpa AJITI AByx llclrbrltrelt IB.VIII 1959 r.' oAHa I{B

rroTopr;rr ir,rna neupoTonHofi, a Apyra.fl nporolIlIofi. Maricntryur,r oTI{x AByx

HpflBr,rx ,{ Ux o6rqull xoA c roquocr},Io 11o oruU6OH LIsr{epe}ILIfi coBlaAaIoT, IIT0

yr{a3r,rBaeT Ha uAeHTu.IHr,rc ycJrotsHfl IIoBI{IIHI{oBeIrI{fr l{enpeplrBHoir erruccfilr.

Ttrnpu 06paBoll, I4B npI{BeAeHEbIX Aa}IHLIx I\[O]I(IIO CAeJIaTb BIIBOA' .ITO He

oco6ln0 c[eKTpaJIbIIbIe npIIBHaI{II, a ToJIt,Ito n{oIq}IocTb npoqeccoB xapal(Tepl{'

Byer paBJrrrque r{eE{Ay rrporoHrrbrrrrl r{ IIenporoHELIl\Irr BcrIIJIrrItarII,I. Cle4yet,
oAITaI{o, oT1IQTI{TD, tITo I{eHoTopble IIenpoToHHI,Ie BCIIITIIII{u, B aIacTHocTI{,

Bcrrbrrrrrra 17.VIII 1959 r. (07h08- - 07h39t) He orJluqamrcfl I{JIII }IaJIo qe}I

oTJrl{qtlroTcfl I(aIt IIO xapaHTepy clel(Tpa, TaIt I,I IIO IIOI{HOCTII IIpOqeccoB oT

CIIJrLrrr,rX TIpOTOIII{LIX IIC[liUIeIt, I{O BCe me IIe AaIOT }IHTeHCI{BI]DIX IIOTOI(OB BLI-

conoaHeputlqr{brx npororroB. I4Aer{T}Irr}Iocrr, cneltrpots fiporol{H],Ix rI Ireflpo-

TOIIIILTX BCrrLImeH yXaSbIBaeT I{a TO, IITO 3a leHepaqIIIo BbICOHOAiIepII{qHLIX

IlpoToIroR Bp.flA JII,I OTBeTCTBeIIHII Te o6JIacTI{ BCIII,IIIII{I{, ]toTopllc onpeAeJIaIoT

xirpalirep ce Br{AI{n{OrO CIIeHrlla.

Anropr,r r{cr1pelrrre 6,naro711pur,r A. 6. CeIrepHoMy 3a pflA IISHHbII coBeroB

nprl rrocTal{oBne pa6oTLI.

18 ,r1cua6pr 1962 r.

JItrr('parypa

t. ,,\. C. lI n o p.fi m Ir Ir. I{au. Itpr,rucxoft actpo(pr'ra, o6c., 28r 305, 1962.

2. A. E. C el epnlrii, II. B. Crerrrerrx o, B. JI. X o x JI o D a' Actpon. nt', 37,
Br,rtr. L,23, {960.

:]. A. C. A s o p fl irr tr rr. llan. I{pr,rucroit acrpo{na' o6c., 28, 293' 7962.

4. Internat. Geophys. Year, Solar.activil,y Rept. Ser. iS 12, 1960 and J\! 15, 1961. Hig[
Altitude Observ., Bouldcr. Colorado.

5. Quari. 8u11. Solar AcLivil,y, Ili 1ll0-132, 1960. Ziilich.
[i. Revision of Rowland pre]iminary l,able of Solar Spectmm wave-lerlgl,]rs. Washingtorr,

1928.
7. B. II X o x n o B a. I,Iaa. Itpr,rncnofi acrpo{r'ra. o6c., 19, 115, 1958'



AIiAAE\,IIIfl HAYIT CCCP

I4BB ECTMfl HP bI MCHO I,] ACTPOOI,IS t4 IIECH O JT OECE PBATOPII }I

Tou XXX, 1963 r.

OD OTIPEIIEJIEIIITII
f( I,IIIETI{qECHOIZ TEM IIEPAT YPT,I BCII bIIIIETT

H , If . Cnt ect,cttttt'tt,

,[,1.n uecnolr,ritrx Bcrrb[trcrt rra ;rtrlr6c r{ rra Alrcxe Connqa oflpeAeJrcrra fir,Ilrerr'rcecnarr

Tcrrueparypa (7r,rrr) uo rroJr),rtrr4prrrraM ruuuii o,neuenroB c paarrlllIrr arorlrlbrl\{[ BecaMtr.

flonaaalro, .qro nor]^raeMarr AJrtr Bcrrbrrrrert lra Arrcne o{e}rrr Br;Icoxatr re}'I[eparypa (orto"ro

100 000") ftrlrtrllrra, Tar{ nar AJrrr ce otrpeAeJrer{r{* r.{ctroJrbayrorctr Jrrr.fiillt MeraJrJroB rr Bo-

AopoAa, cBerflrqrreofl rra paerr]Ix llbrcorax. B nru6onux Bcrrr'rrrrtax BrIAfia crparrtr]uHaqnx
cBeqeHr.rrl, qro [oaBorr]er orrpeAeJrrrrb rer{rreparypy 4;rr lartuoft Brrcorr,r. flory.rennr,te telt-
noparypbr xoporrro corJ]acyrorcrl c rorlnopar]'iroii, onpenelennoit lpyurllrr McroAaMr'

ON TFItr DETERMINATION OI.' T}IE KINETIC TEI,IPERATURE OIT FT,,ARES,

lry lY. Iy'. Stepan,yun.-'l'he kincLic temperature (7r.r,rr) of several lin'rb arrd disl< llares
lras been determined froni thchalf-widths of lines of elernenLs wil,tr diflereni atornic rveigl,hs,
I[ is shorvn that the very high temperature (about 100 000o) obtained for disk {lares is
licLitious, as metallic and hydr:ogen lines used for its determilation are emittctl
aL different heights. Stratified emission is seen irr lirnb flares and perrnit,s to dcrive the
termperature at a givcrr hcighl. Thc te,mperaturcs obtairied are irr good agreernent rvit]r
thost found by oihcr methot.ls.

,[,na onpe4eJlerrl[fl rillnerfi.recrtoii TeMleparypll fnr,r, BcrIbIItreI{ ilo aMr{c-

OIIOITHbTM JrI{HI,.IflM R r{X CleI{Tpe r{O}Hr{O BOCfrOJIr,SOBaTbcfr I{BBeCtUOft {OpUy.nOr.t

Ahn | -r f'2tT+:aV--l\r'i'
Oripege;run uB lra6JrroAenuii llolu,rrepoBCIu,le rroJrylxl{pl{Hrr Al,, AJr.rI JrI{HI{ii

DJrer{errToB c paBI.rbIl\{I{ aTOrlIIbIr,II{ lleCa}II{ l-t, CTpOulu rpa6[K, rlo ocl{ a6cqucc

noroporo orr(JraAr,rBaeM 1/p, a IIo ocrl opAl{Irar (AIDih)'z. Ec;ru uoryaraerctr

flpr]nlafl Jrl{Hilfl, TO HaHJIOIT ee OupeAeJrAe',l 7',61111' a paccrorrHlle oT EarraJxa rto-

opAr,rrraT Ao [epeceareHl{tr ETOI,I IIptIr{OIt C OCtrc OpAI{HaT - CI{OpOCTb (Typ6y-

Jrerrqur{) ut. Il It] tanuu croc060NI 6r,r,na oupe4eJrel{a reMreparypa I{JItr BCrbIIn-

r(r,l rra /1[cr(e. Ona oxaeanacb onoJro 100 000", uro, Italt orn{cqaror car[I{ aBTo-

pri [1J, LreBoar{o}r{rro, TaK r(an [prr raxol,i Terrleparype rferaJlJrlr He AoJiltIILr
clreTI{Tb0rr I{3-Ba ]{OHLISIUII4TI'

Ill21 L?'"Dli/"AirqJrrrr{r{t1 B0ril>rrrrrrrl-BrJ6pocarro,ry.lrlJrocL}resaBl{cfIrttruM oT u,,
tITo BII0JII{e eoTecTI]eIIHO, TaI{ ITaIT PaCIIII,IPEH]4E JII{III{j,i D B6I6POCE,IBIIO HE TEM-

trepaTyprroro trpordcxolHAeHl{fl, a clrrraalro o HpyfI}IolracIIrTa6HbIMII AIrI{HeIItrf-
uu (Hpl,r"[bl l,[* 6o,nr,ue 10,\).
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Harun 6gna rrair4elra BaBtrcr{Mocrr (AIp/1,)2 - 1lp. AJIfl HecI(oJrEr(I{x Bttrrhr-

rrre6 Ha luru6e IrI lla AI{cHe. Bcnr,uuHa Ha nuu6e 25.VII 1959 r. 6r,r,na onu-

carra B [3]. Snrrccr.s e atoit Bcrlblmr(e xapaxrepHa re]I, qro lrrlHrrtl BoAopoAa

r.r ualr6o.ree gIIJTEHETe rrvlrtyr r{eraJrJloB I{}IeIor Mar(cl{r{yx[ cBerreHufl na 6oro-
mefi sbrcore, areM 6onrmltuctBo ocrairr,Hblx l\,IeraJrJruqecxrrx nrarurft. Etr,ntl

rrocTpoelrbr norrTypr,r 1o", : /ror* - "r,n." 6onsuolo qI4cJIa rzulrli BoAopoAa

(or H" go H1s) , reJrrrrr r{ rreraJrJroB AJIn AByx o6,nacrefi Bcrlr,rtultlr. flepetrft

e,!1'
0-6

0 0,25 0,50 0,/t LA?

ryP

/A1.,. \2 Itlrrrr'. 2. { -- I - - A.r,r A,r}-\lrcrpeaoB
\ ). ) ,L',

,"rrnrrrn,r,r 25.VIl 1959 r.

'' o 0.1 0 0.02 
0ili"0

;N-;N_I .l \
tg lfio Lg t'tlo

tDun, {. JTorapllr!vJt(recFilre rioHr.ylrrn
Hrs (cilenr) n i izss,Jr Fc (cnl,irla)
AJrrr fiepBolo lra3pc3a Bc[r,rfirr{r{ 25.VII

1959 r.

fl-e

Sorouerpnuecnrnl,i paapea rrpoBeAerr na rofi Br,rcore rraA Hpaeil{ Conrrqa, r4e
JIIIHII].1 l\rcraJr,'roB Aocrllfator xraHCr{nr)'tra cBeqclItfl, l:ropoir - trecKoJlEIto
BbIIrre, Ha Bbrcore r\raHcrrnryNra cBeqeHrlfl BoAopoAa. ,(JIa ncex llrnlrii 6trnrt no-
crpoerrLr lorapuSlluqecHr,rc norrrypbr

, Iu",,
ts # - (Ax)"

r4e 1o - rtHTerrclrBrrocrb /r.,, B rlelrrllc ilfi.Trfrit, a AX, - paccrotrHlre or r{eHTpa
Jrrd]i.vrrt.Ipuueprr Drr,Ix Hor{rypoB /{ar.rr{ ua Snr. 1. Jlorapr{rrrrarecnrre Hor-rryphr

AJIfl Bcex rfiuuii, BnJrroqarr BoAopoAH];rc or IJro 4o I{ru, xopomo npeAcraBJrrrror-
c.rl IIptIx[DIll{II JII{HI{flMI'I, tITo IoBopI'IT O AOlnJIepoBcl{oil{ xapaltTepe I,IX paCItrI{-
peHl{.rr r,r o6 orcytcrBr{r,I B Hr{X Catro[orJro[{euua. IIo }raxJlorry aTr,rx rrpfl]rrJx
6rrrrr'r oupegeJrer{br A?ur. 3arerr or/(eJrLHo AJrfl Ha}r{Aoro paapeBa rrocrpoeHbr
rpa{lrnu (LXDI}"), - llpt (ua {ur. 2 gr-n I{, He r{ r{erarrJroB Bgflrr,r cpeAHrre
snauenn,n) . ["rrn nepBoro paspesa, rAe cBerre]rl{e tleraJrJroB N{anclrMaJrE,Ho, Boe
Torrn[ xopomo Jro]fiarcrr rra oAHy rrprrlryro, r,ra noropoli noilyqaercfl

Tnrr' : 24000' u ut :72 ntwlcen.

Bo ntoporl paBpeBe, r4e r-ra6nro4aercrr lraHorllryM cBeqeHr{rr BoAopol{a, rreraJrJrr,r
IOsTU IIe CBeTtITCtI' llx ItOIITypbI I{OJII{I{O}I I{HCTpyM0IITaJIbIILIe LI Oflpe]Iefle-
nre Al,, HeHal(eE{Ho. Tonr,Ho rrurtilrfl Ca+ },3736,9 A 4ocrarouno cu;nr,na. flo
roqKaM, cooruercTByrcu{r{r[ RoAopoA)r, reJrr{rc u fu 3736,9 Ca+ onpegeneua
Tnr,r:40 000' Lr at : tG nn,lcen. 11o71o6rrr,re o[peAeJrerrlst (ttttru flpoBeAeurn
Tal{xte Ha HeCI{oJIIrItI{x CleltTpolpalIxlax BCIIbIIII}{I{ Ha AI{cHe 11.X 1960 r.,
coorBeTCTByroilIl4x l{ox{elrTaN{ il{aItcr,rNryil{a cBerreHLrfl BoAopoAa, ilpcAt{aHcr{MaJrr,-
rrort r.r xIaHcI{[IaJIr]Iror,i r[aae paaBr{Tl,rfl BcrrL][rltrr B JrIIHtr4r]x nrcraJlJroB n 6"rrfis-
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itolvry trocJre rlaxctrMynla Mo[,IcIrTy. 3r'a ncur,rrulta o[]IcaHa n [3]' Ro Bcex cJIy-

qa.flx HaItIon np.tuol:i (Al,D/I)'z - 7|p,, [ocrpoeIIIIoli no .nr4rrlrfrNl r{eraJlr]oB'

feJrIIfi n BoAopoAa, orleHb B0JIUI{ I,I Olpe/\eJIflella.fl rlo Hex{y T0ntn0parypa

rropflAlta 100 000'.

,{;rx ncnumxl{ I{a AI{cHe 17.ViII 1959 r. uo4o6lrr,re orpcAerlelll4n 6rrnr'r

rrpoBeAeuril IIJIrT I\{oMe}Ira BaryxaIIl,In (uepea 7 nur, nocJrc rraltcl4My}ra cBeqe-

Htrrr RoAopoAa Bo Bctrbllrrlte) ' flony'1e11,l T ,rrru : 1B 000''
BCe a:rlr lra6troTleur,rrl [OKaBI{BaIoT, qTo ]IpI{ onpe[e.rlcHllll TeNIIIepaTypLI

cyu{ecTBeHHO sHarb BIICOT} CBeqeurrfr BCITIIIITHI'I Il oTAe,nbl{blx .IIIHI{rIX. fIO

CtreKTpaI{ lrENI6OBLIX BCfIb]IIISI( BLIAIIO, lrTO llbICOTlJ CIle{eIJlIfI B BO/{OpOAHrIX

I{ MeraJrJruqec6rrx Jrr{Hr{rrx p13,)rrr{Hril. 1[plr ira6nrc[elr[ll ]I(e IIa AI'IcI(e DTo cBe-

qel{I{e OI(aBI;IBaeTCrI ClpOeItTI,IpoB&IIu[I]I 6OleC ulrlr Meuee ]Ia oAIIO I'I To il(e

Mecro cotfirqa. oupe4e;raa B aroM cJrytln"reMrreparypyfroJll,lrrlrflilr, {antrue-
CIII{ CBeTfIUItrt{CfI Ha pa3HbIX BbICOT&X, I\IrI IIOJIyTIae}{ ()EHTuB}IvIor SaBLI-

rIIerrHyIO reMrleparypy'
Tonr,rto /(JItr Jrr,lM6oBl,rx BcllLrrlert MolrtHo rrpoBecrll llllNrepelrr{fr rra oATroIl

BbrcoTe r{ rroJryrracMafr retrrflepaTypa 6y4e:r I.rNrerL Ileltoropblir {uenuecHilft
cMLrcJI, XOTTI l{ B eToI{ cJlyqae [poll3BOAI4TC.II OCpeAIIeIIIIe IIo JIyIIy 3peF]Ifl'

Ho, ta11 r(art paccMarpr{Baelrr,re Jrtr{}rr,rrr o6pa3yrorcfl B orlTrrqccttrl ToHItoilI cJloet

Molr{Ho crrrrrarb, q'r.o Mrl ra6rloAacM IleRoropoe ocpeAHeIrIIoe I{SJryaleHr{e or

Bcefi BctrLruHlI Ha AaHlroil Blrcore.

cne4yer orMeTr4rl,, qro /IJrrr rarrl,rx nallepeur,rii oqeHE, cyrqecTBeHHO 8I;1611-

paTr, JIr{HItr.r, He oTtrroqegpl;re caMoIIOXJIOIleIIrreM. Tan, rranpr'rMep, NIOmHo

rroJrt,BoBarrrctr roJrr,Ho BLtc[Ilrtr{I,I rIJreHaI\{lI ceprnt Ba;rrlrepa, Tar( I{aI( Aa}r{e FI9

ucnalr{ega CaMolol'JloqeHlle}r, IIe roBopfl yxte o Taltrrx Jr?IHIIflX1 rtaK I{'t,r H6"

,I[crta6pr 1962 r'

JIurePar.YPa

1. J. T. Jef f eries, E. V. P. Smiih, H. J. Smit'h' Asbrophys' l', 129)\46'
1959.

A. rL It o B a rr r,, A. 13. C e s e p rr r,r ii. trrlau. I{pnucHoir actpotfua. o6c,, 26r:], 1961"
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O KOHTYPAX JIMHI4ff MSTYtIEHI{fl BbIBPOCOB

C. O. Oda,rueo

hayueuu upo([rz.nra ttuavft uaayqeRr4r HtrTt4 nrr6pocon. VcraRorlreuo, vro

(+)": (+)-ttl. cHopocrr, otrpeAere'rra' tro trorrymupu'aM Ko,rypoB tropsA-

xa 30 xulcen. Ha6nro4aeubre rroJrlturrpuur,r Ee xapanTeprrayror reMtreparypy uanyqaro-
qeft cpegu: onu o6ycuoureHr,r ABuE{errueM HererrJroBoro xapar(Tepa,

THE EMISSION LINE PRO FII-ES O F SURGES, by S. O. Oba."he.u.-The emission

line profiles of surge tlireads have bcen studied. It is found tr,at (Alo\ -. /AIo\
\ z-l"= \.-r- /*

[1]. The velocity, determinedfrom the half-widths of the line profiles, is of the order of
30 km/sec. The observed half-widtbs do no[ characterize the temperature of the radiative
medium: they are due to motions of a non thermal character,

B o6racrn altrutsIrblx rpyun rrflTeH cnoniuor,i rroJrrrplrocrr[ na6nro4arorcx
rrpl{r{e upory6epauqr,r rrrrra nr,r6poca, cocroflrqr{e r,rs p.FrAa rorrnr.rx cBer.Etr{rrxcfl

(Di.u'. 1. Sapr,rcoarra npan Conuqa n rr,r6poca

Hl{reii c Al{aMerporr rrroprrAr(a 5.708 cnr.r Merrbrrre. tr4cclegonaurre r,rx lr uo,qo6-
Hbrx rlNr ssneur4ii rrpor.raBoArrJrocb prrAorlr aBTopoB I1-31. Teuueparypa? orrpe-

AeJreHHarr [o rroJly[rrpr4ua]r r(oHTypoB nlrr.rrrit FIo r.r D, B rrpeAtroJro]r(eHr{rr, rrro
yurrpenlre tnrlltr,i o6yc,non,neHo roJrblto rerrJroBr,rMrr ABr{}r{eHl,rfrrr.r uBlyqaro-
Iqtrx aroMoB, Jrex{r{r B rpeAeJrax (2 

-20).104 "K [2] u srrme [3].
Halrul Ilayqarorcfl HoHTypbr nunnrl BoAopoAa Ho- H., H u K Ca II,

D, He B or4eJlbr.rErx r{r.rr.rrx nr,r6poca. Eurnu }rcrroJrbaoBar{br floilyrteHur,re
ua Bameunolr coJrHerruoM reJrec(oue (BCT) cilenrporpaMlrbr c artreJre rnr6po-
coe, na6flroAaBmrrxc.fl n o6racr:r,r rpyrr rrflreH 25.VII 1959 r. FIa {lrr. 1 nona-
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SaHo cerreHl4e Br;r6poca rqeJlr,m, Bbrcora ceqeHl{.fl HaA ruM60M oHoilo 10",

CnexrporpaMMrr trMeror Ar,rcrepcr4ro s o6ractr H* - 1,1 Alnru u s6rrlgu nll-
uufi H n K Ca Itr - 0,64 Al**. O6pa6orna rpol,IBBoAr.rrracr, Ha uLInpo$orouer-
pe M@-4 c repeAasefr rls 

-116 ro o6rtqsofi MeroArrxe.

Horrryplt rutruii Ho-H.

,[,ra xarx4ofr. ttruuw.IrBlyqeurlrr untefi nr,t6poca 6rr;ru uocrpoeur,r ItoHTypLI,
qacrb noropbr,x BoclpolrBBeAera ua Sur. 2, Otu cuMMerpuqnr,r u AocraroqHo
xoporo oflr{cr,rBarorcn {yuttqneft laycca

I

- Ig f; : k (?" - tuo)'' (t)

34ecr, k:0,43 L?u-'/" v AIr- AorltrJrepoBcltar{ rloJlyrtrupuua. }toutyprt r
oc.flx (lgI/I x, Al,2) nplmeflerrrrr r{& {ur. 3, a rroJlym[prrHr'r, onpe/Ie.lle]IHl;te

(Dur. 2. flpo(lr'r;nu rlrul,tii narl,ueflLlfl [II1']I nu6poca B pa3rllnx ,rrrIHI'IrIx

o - Hrrrb J,l-t 1 (ruacruluta 3225); 6 - rrr'rrr, l,l! I (rnacruurta J\i 3230)

rlo EanJroHy rrpfinroii, flpoxoArrn{eir uepea na.6nro4aeubre rorrxrr, n ta6rnqe.
Ecnn rra6nroAaeMarr rrorryurlrprrrra Br,rBBarra retrJloBbrlr u ryp6yteutusllr

,l{BI4}neHrlfl}rl{ aTorroB r{ TenrlepaTypa nocTorrHrra [o Bce]ry uBJiyqaro[treNi]'
o6Teuy, ro

A
ff
ff
fi0,5 0,t

AIr_ l (2kT t "/*I - c \mr1t '- 
ul)

l-qe ut - ryp6yueuruan cnopocrr,.

215
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13upaxrerne (2) nnnaetc.tr ocHoBrrblM coorHorrrelrrreM, rrprr noMorr{u noro-
poro RB na6nro4aenrofi notyurrprrHhr orleHr.rBarorcrJ reMrreparypa lr ryp6yreur-
Hafl cnopocrr,, ecJrtr{ r.rBBecrHr{ ua ua6nro4euui,r uo;rryuruprrHbr no npal,itreli uepe
AByx JrI{Hr{ft, nplrna4ne}fiarqrrx AByM a"rreMeHTarr, aroMbr Itoropr,rx o6na,qarcr
pasJlI{qHbnlr{ BecaMr{.

tr{a uplrne4eHHoro Bbrme Bbrpax{erlr{.a HaxoAr.rM

T :5.4.19"1 (Lxo )' - 
tAr' \'-l t, | \-1' L\ r /tr \.l-/,.] (1 -*) (3)

V

'. 1)t: 1'3'"-'lS,+''*' (^+):-#]'^' (4)

BAeCb ut Bblpax-(erro n rcnr,l cen, rrHAencbr H , p oBHaqaror coorBercrBeHHo BoAo-
poA n TtrxeJrbre aJIeMeHTrrr.

Ha {ur. 4 nonaaano r{B}IeHer{rre or}rortre}rrrfl Lt"Dl?,, c 4;rlrnoli BoJrHEr Arrfl
nxur.rrl BoAopoAa (Hpyxrnlr). Mrr an4unr, qro Arr Hr,rBrtrr{x rr,rulul cepr,r}r orHorne-
Irlffl rrocro.sHHbr. Jft,rnuro Ho r.rcnnrovaerr tr3 paccMorper{rr.rr, TaH HaH oHa
o6peueuena caMotrorJrorqerrrreM I{ HecnoJrblto nepeAep}naHa.

I

S

t,0

0

0,5

1,0

tt

fn

0

45

1,0

l

1,0

0

45

1,0

t,5

1,0

.0

q,t

t,0

t,l

@ur. 3. Jlorapurlulr.recnr{e Houryprr rilrnr,rii.
Ijitacrrlnna 3225: a--Hlrrb N-r 1; 6-rrurl:\iZ;,-nrrrr }fi 3; a-nrrrs iVq 4. Il;racrnsna3230:

a, - rrr.rrb J\i 1; e -nurl, J\i 2; Jc - rrHrb Ni 3; a - Hilrb .lIi 4 (oHoH.raHrre Ea crp, 217-210)
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Teiuueparypur,rft qnen Br,rpa)fieHr{rr (2) , xax 6yget nlrgno I{B AaJlrrHefimero,
orHocrrreJrr,r{o MaJI rr He r{rpaer ponlr. floaroMy Mbr NIo}r(eM oIIeHI4TE, cnopocrb.

Ir3 tlr,Ipalr{eHr{.fr
/AIo \,l __ c 
\__r_ /

(5),

Benr,r.runrr ?, AJrfl BCex nnrefi oAHoro nop.flAna (crvr. ta6;ruqy). B o6paaona-

Hr{flx Tr4rra r:rrrTr{, LI}IeIoIqI{x norrepertlllJiii paaIllep ,- 108 c,lz I{ MeHbIIIe' eABa

JIrr Moryr rrpucyTcTBooarr typ6yJreHTHbI6 cl{opocTll B o6blaluoM CMbrcJIe. Pa-

SyMIIO IpeAUOJIO]I{I{TL, rtTO HI,ITL IIpeACTaBJIfeT CO6Oii IIOTOI( Be[{eCTBa BAOJIL'

MaIHI{TIILIX CI{JIOBrIX lrUlrfi .

Itonrypr,r lltrlrii H u K Ca II

Couacuo (2) ann nunufi paaJrr4rrlrbrx aJIeMelIroB [pI'I ycJrotsr{u, arro pac-

mlrpellI4e o6yctOnneuo ToJIbI(O TeMtreparypOii, oruomeHI{e AoJIE(Ho 6r,rtr,

lpolopqrloHaJlbHo [r-'l'. OAnaxo ecJrlr Mbr paccMorpl'IM JIr{rIIrt H u K Ca II
lr D, re.uua, To AJrfl H1,rx floilyqaeM rrpar(Tl{qec1ilr re }He Brraqe}Il{a Al,r/I, mo'

fut)2,i

Our. 3 (npogorxrcnlte I
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fhacrllHHa 3225

i. ,30
0, 61
0, 50
0, 53
0,54
0,49
0,47

1. ,31
1 ,68
0,52
0,45
0, 46
0,4,1t
0, 48

Ilnacrusxa 3230

Ho
H"p
HY
Hs
H^
D3

HUKCaII
Ha
H p̂
H

Y
Hs
H.
Ds

HUI(CaII

0,,198
0,146
0,174
0,129
0,136
0 ,085
0,12

0,198
0,14
0,12
0,11
0,115
0,075
0,12

1,42
0 ,71
0, 50
0 ,49
0,39
0,50
0, 38

4,44
o,4t
0, 37
0,4s
0, 39

0,107
0, 10
0,10
c ,085
0, 10

Atra | ,o,'+ 
1,, 

**r**

0,218
0, 146
0,116

0,72
0, 10
0,085
0,10

1dnf, i

H^

(Drr. ll (nponorrnoruc)
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Ofion.IaHue

IlJracrrrflria 3325

Aro

IlracrrrH{a 3230

N,
U t.IT] I , nr. 

o^'-- r o , r.ttfcett
Atrn

{nl.----:
I D, ?ir\Lfceli AIr

HT
Ilo
Hs
Dg

HmKCaII
Hp
HY

H6

He
HnKCaII

0 
'1t70, 43

0,43

0, 108
0,105
0,109

0, t51r
0,129
0,117
0,126
0,137

0,46
0,40
0, 37
0,t7
0,39

0 ,69
0,41t
0,1r0
0,36
0 rttl

0, 106
0, 10
0, 10
0 ,08
0, 10

0,142
0,107
0, t0
0, t0
0, 10

0, 75
0, 56
0,48
0, 50
0, 53

/( uil2,4

i 0,5

0

\
t 0,5

..{lur. 3 (ononuanlre)
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Ir AJrfl BOAOpOAa, T. e.

(*z) : (1q) (6)
\ ,\, /rr.- \ t" )H

(crrr. {ur.4, r4e Kpecrrrr{}r orHocsrcfl x Ca II r D, He).
Brrpamenue (3) He otrpeAeJr.fler BerInqllHbl T trpu Ha.lrrlquu coor-

Irorneur{.fl (6) , ran xan [plrquHoir pacmlrpewx nuuvrit B Hlrrfx .sBJr.fltorcg MaK-

pocnoflrlqecxlre ABlr)r{eHlrs. Tgrxenrrle DJTeMeHTbI AB]rxtyros c rofi ffie cnopo'
cTbro, qTo },t aToMtr BoAopoAa.

,"t Jiv

n,

q1

0

10'#,
0,2

0,1

0,2

0,2

0,t

0

no

0,1

0

0,2

0,t

0

0.2

0,1

0,2

0,1

0

---------c-u-d-

6000 5000 5000_ 4t00 :
A

.(Drrr. 4. Xo4 aanucnltocrt L)"pl)' ot ), g.rrn paautlx rltnLrft
CrcBa - IJIE trJracrr.rulrrr 3225; cnpaBa-,qJlg nJracruHHtr 3230. Hpyrltru ErE rtlflufi
Roqopo4a; r(pecrlrnlr - ,qJrE Ta)fieJrbrx orexreHToB. ULI{pLI onoro rIpHI\rbIx oBrraqalor

aolrepa uurerl

I[o;ny.relrnr,rrl uaun peayJ]lrar, oflpeAe.rlrle]{r,rfi coo'ruoureHrleNr (6), ne4an-
Ho 6r,ir o6uapyx{eH A. Ii. Cenep}IITNI rI A. H. I{osall [1] qrl .rrtrnrlli nrr6po-
coB Bo BorrbrrrrHax, BKJlloqa.fl JrI,rHI{Io ca II u Du.

Taxuu o6paeolr, Ha ocHoBe rrBlt1g11r, norrrypoB Jrr,rrruii uailyqel.Iutl or-

,{e,rrbHbrX nurel,l nu6pocor Mo}I{Ho BanJrroqrrrb, uro: 1) Ha6rroAaeMrrft Houryp
Hr{rrr Bbr6poca rrMeer rayccoBy {opuy; 2) oruoueuue L}uol)u lrocrotrHIlo rr oAI{-

HaHoBo AJIfl Bo4opoAa rl Mera,{non. C,negoBareJIE,}Io, [oJryltrIrp[Ha lusufi
o6ycnonnerra rre reMlrepatypoir, a MaKpocxorrilqecxuMu ABr{EteIrIr.flMr4 r'IaJry-
qalou{ux aToNroB.

12geria6Pn 1962r' 
Jlrreparypa

A.E.CeBcpur,rii,A.H. ItoBarrb.trilan. Itpr,r*rcnoft,acrpo{ua.o6a,,26.7962.
H. Z i r i n. Astrophys. J., 126, 1956.

E. T a n d b e r g - H a n s s e n. Asl.rophys. rotrYeg.'. 12, 1,.7964;
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Ar{AAEMUfT I{AYH CCCP

CJIAELIE IIPOTOHHITIE BCIILIilHII
rI [orJroIrIEHI4E B rrOJrflpHoIZ trrA[HE

A. C. fiaop,tnu,ultt

floHasarrc, qro tlccJrel(oBallr{e larlrrrlx tro M[HrrMa,rbrr],rM rrilcrorau orpairienua f-,n'fiBJIflercr rlaAelnllbrilr MeroAor{ o6lrapyxrenl,u fioloxa tsBlcoxooHeprrrqrrbrx rr[]JToIroE, ocaE(-
AaloilIerocT n nonoc{epy B rJHCoItIrx reor{arur.rr}Iux mlrporax. tr{cc;rcgouanlre qacoBBrx BIIa-''lertr'tii fr1;n, rio'[yqerulBlx ]ra Ilollocibeilrrbrx craHrlr{fix cenepnori r,r ro}i{rroii rroJrrrprrbrx manoft
3a rleprroA Mrl .- NIrc, o6rrapyx{lrJro .prri:r MaJrr,rx uoapacranr,riifmin, cBrBagfibrx co cJra-
6urlt'r upororuIbIltlrl Bcflbrurxallrr (r'a6n. 1). oroxrgecrBreune Rcrrbrrrre( 11po1lo4fljrocb c yrre-
'rorr xapar{Tcpa JlcrrJrecria paArlor{BJryqertrg. C.rrtanocrr, rrro rrpr,r3flaltor,r rpotounorii Bcrrbrrrr.nII trBJrserc'r [o,rB'[eHI'1e oAIIo]JpeMe]Irro c Ireii BcllJrecna paAr.rouuJlyqcrrrrg IV tula [6]nprl cpaBlielrltlr f-1,, n celeplroi't r'r roxtnorl rrorfiprrbrx ,rurno* o6uapyrHerr .pe3Ho r16rpa-'ineanr,rii cel,orinr,rii xoA , BeJrtrrqlne lorJroqeuns. 3anircl,rornaru ,,or.ioole,,Lr1 or ce3ofl^
rRflBar{a c flporleccar{]I, flporcr{alolqr'rrrr'r R nonoc(tepe, Metrr,nrarr BeJrr.rqr.rfla trorJronle[rrrr Rno'rnpnoii ltraflr{e B BrrlrHee apeun (It.rtlr B Torrenlre uour,r) o6r,acrrt{ercrr yr{errblrrerrrrer( DJreK-
'tlponnoii rr'lrorHocrrr lloJrel(crBr're lTprrJrr.rrrarrr'rrr Dr-renrporiol n lroJrer{yJrar{ o2 1 o6paaonanur
{JTplrr{arcJrrrllblx rrolroB. I4ccle4oranlte 6o.turoto-rucJla cJryqaeB BoBpacraur,rfi f-1n n uo.nrp-'lrorl ma[ne trol{a3r'IBaer' qro rtc cyrqecrlyc'r Harioir-nn6o rpaHr.r4r,r Me}r{Ay rrporogrrr,Ir{rr r{'o6r't'Inrtltrr scnblrflr{ailIrl. Etot nte tsLrBoA cireAyer rr, a}raJrl,rBa BcrrJrec(oa paAr.ror,IBryqeHI,I-fl.

Ilogpo6rro o6cyrx4aercn ro'.poc o Hoptycr{yJrrrpfloM r.r'ryqerrr.rrr co.nnqa Han fipnqrrfie
lIOtrBJrerrlIT- ]rarIII'ITrIOt'O noJrrr B r{eE([Jrar{err]or,r [pocrpal]crle. Mogctrs r{e}I{rrJraHeriioI.o
llarHlrrHoro rloJffr' 3 o6pasonaurre l(oToporo rlroc-sr Br(JraA (co.rlrc.rnbri,i lc:Tep>, Kopnyc1y-
'JIflpHEre rrororu or anrrrBrlr,rx o6.nacreft rI rJrasrrenl{rJe o6;naxa, nrr6pacrrsaelu{e Bo Bper{rr
paBBr'ITrUr xpolrtlcrlepnnx BcII.rIrreH, r'Icc.lreAyercrr upr{ ror{otrIlt (rrpocleqr Barrr{rr) r{e111rrJra-'IlerIroro IIpocrparrcrBa rerlCpr'rpoBarrHbrr,rr,I Bo BCrihr]rlrtitx .rrarrrrtruon" lrbrcoriIlx aHeprr.ili,

WEAK PROTON FLARES AND ABSORPTION IN THE POLAR CAp, b1,,{. S. Dt:o_t'qaslin.-l.L is shorvn that the study oI data on rninimum re{rection frcquencies fr,1r, is a'reliable method lor detecLing a stream of tlre high encrgy protons, penetratilg the io,o-sp]rere at lrigh geomagnetic ratitudes. A study oi tt e Irou"r"valucs oi'7rr1rr, obtained at iono-'sp,eric st ations oI the northern anc] southern porar caps during #i ia,y il iCC,-;;;rnitted to detect scveral small incrcases of f-ir1 connected-with veili proton Ilares (table t).'The flares were idcnt,ified taking into account the character o{ racio cmission bursts. Itrvas assumr:d Lhat t'he indjcation of a proton fiare is tlre simultaneoi-is appearalce of at,ype IV radio hurst [6].
A sharply defincd seasoual variation in absorption is cletcctcd when cornpari,g. 7,,iniIt the northertr and sortthcrn polar caps. Thc rlepender.,,," oI absorpiiol o1 t6c scason is'connected rvith processes in the ionusphere. Thc lorver varue of ur.o:piio, in the polar capin wirter (or during a night) is.explained b), a decrea,se in electron riensity due to theatl'achmertt' of electrons to o2 molecnleii and thc formation of n.egative ions. T1e stu4lr'of a largc rtritnber of cases of /mt1 irrcreascs in the polar cap sho,vs' thal hero are uo di-sLiricl differencics betrveert proton and usual flares. This saure conclusio, 1orlorvs iro,r a,analysis of radio .emission bursts.

I4 3 B E crm fl I{ P bI MCH o Ia ACTP o o I,I BI4 rI E cn o r,",I o E cE p I]AT oplrl4
Ton XXX, 1963 r.
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Solar'corpuscular radiatior), a) being responsible for the appealalce of a magncl'ie'

Iiekl in interplanetary space, is discussed in detail. It is assurned that interplanetary

magnetic fietd rvas pr:odrced by means of carrying out of general magnetic field of the'

Suiand the iocal magnetic field of active regions by corpuscular radiation of the Sun'

Il, is supposed that corpuscular radiation in principal conslsts of the Iollowing componenl's:

a) 
^<,Solar 

rvincl,r responsible for the nagnetic distur'ba[sesin polarcaps(a=5 plo-

tons/cm3, V x 300 -+,500 km/sec,) rvhich is a consl,ant component, of solar col'ptrs-

cular rudialions.
b) corpuscular sl,reatns responsible for the magnetic disturbances in high, middlc and

Ion- latitudes (rnagnctic s[ortns n,it]r gradual cotnmencement) is due to intcn-

si{icatiorr of solar rvild over the active region (z X 10-50 protgns/cm3, V x300-'
500 km/sec).

c) Accoriling to a) anil b) the interplanetary space has a plastna density z:5-:-10 pro-

1ons/cm3 (n-up to 50 protons/cma in streams). ilhis plasma florvs from thc Surr'

rvith the Yclocity I/= 300--500 hm/sec. Asfar as the disturbartce fron solar flarc'

propagal,es across tlie interplaneLaly space rvith t,he I'elocity It x1000-2a00 km/sec

we may suggcst that a disturbance r'cpresenl,s thc sltock rvave. Thissboclt frolb is'

responsible lor the SC maEtretic slorms.

d) pla.sma ciouds cjectcd iluring the solar flarcs arrive at tLc Earl,h alter shocl< frout.
pla-qma cioucl drorvs out a loop oI rnagnetic lines of forcc and produces nlaglletic

<bottle>. As plasma dcflsil,y of ejecled clouds is considerable thoy cannot, take part

i1 solar rotatioq their motion is essential radiat. As the ficlil rcrnairls cotrttectctl'

rvith the active rcgion it rvili l-e somowhat t\.isted hy the rotation of the SrLrt..

. In tilre the geomefr.v oI the ficld tends to that oi corpuscular sbrearns rcsponsible

for magnetic sl,orms rvith the gr:aclual cornlnencemcnl, and for tho 27d varialions

oi gatactic cosrnic rays. It is clear that thc passage of thc shocl< front modifle:; Ihe

averagc picl,lre o{ the magnetic Ii.elds and thc plasrna ,stl'ealns irr the intcr-
planetarY sPace.

c) Iligh cnergy componcn[ of thc corpuscular radiation of tire Sun (protorrs 1l'ith Lhe'

"rJrgy-r1-toO 
N,Iev) ploduces P. C. A.'Ihese liip,h energy protons and soiar c,os-

mic rays of relativistic energy rnay hs used as a soLr'Ircc of irlformatiott ort the geo'-

metry of the intcrplanelary magnet'ic field'

Bnelqerure

I4cctregyn [orJror{eHlre B norrrpHoii mauxe 3a IIeplIoA 1957-196U Ii'.,

Drr,r HaruJrlr p.flA Borll;rIIIeH Ha connqe, pasBlrTl{e ItoTopllx colpoBoEtAflJIoct:.

rcgepaqr{eii Br,IcoHoeHepIuaIHLIx qacruq il-5]. floron nporoHoB trocJle I{0-

r(oropr,rx I{B Erllx B0IIbIIIIeH (ta6;r. 2a aa [6]) 6l,rn croJIL llIlreHCI{BeII' r]ro'

Saperr,rcTpplpoBaIII{ Sa.IvIeTHLIe BOSpacTa}IlIfl I'IHTeHCIIB}IOCTI',I HOCM}IIIeCI{IIX J'ty-

qeii rra ypoBHe Moprl [7-141, n crparoc+epc [15-18], Ha cryrl{I'II(ax [19'20]

r,I paHerax l2l-24. B cnnelI c pa3pa6orl{oii M0AeII'I B0IILIIIIeH II BoB]\{o}I{HorG'

N,rexaHlrBlvla ycltopeHl{fl rIacTI,Iq [pcAcTaI]JITIeTCfI Ba?fiHlnl{ BULICHIITI} BOIIpoC

o ToM, cyqecTByeT Jrr{ peBnoe /{eJlerrtre BcrrbrmeH IIa UpoToIIHLIe u o6blqHlie I'rI11

r{ueeT }reCTO IIOCTeIIeIIHDtft [epexOA OT CI'IJI],HLIX IIpOTOHHbiX BCIIT'I11ISI1? COnpO-

BO?r{AaIOqrXCtI rellepaqlIefi 3a}ISTIIOTO aIIICJIa caCTuI{ peJlflTI'lllI{CTCItI'1x 0llell-

tlrli, rt ]lrepeIIHLI1 II CJIa66I11,I, BI;ISLIBaIO1qIIM eABa BaI{eTI{IIe BOBpaCTaIIU'I NIlt-

HtrMaJILHr,Ix qacToT oTpallteHl{fl l,ni. B BbICOItIIx r0o}IaIHIITI{rIX III{pOTaX II'

HaHOlrer{? Te}r, flocJre ,,oropurr uooorqe ue o6HapyE(e]Io ItaHIlX-JIU6O'3S{eI{-

roB B rroJrrlpHoii uoHoc{epe. c Droii IIeIr,rc 6trr upone4elI rII{arerIbHl'IIi aHA rIIIlr

rro11ocscpFrbrx AarrHr,rx ro l\[rrolurvl cTaHIIr{flM CeBepgoii ]'I rc}ItIIOiI IIOJITII)rirn}'
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ruarrofi (cu. ra6n. 2) . floly.lerrHbre nprr grolr BaltoIJot\,Iepuocrlr IIpoJII,IJITI Ao-
rIoJIHr{TeJILHr,rfi cBet rla MoAeJIrr MeE{rlJra}Ier}Ioro t{arultrnoro lroJlfl II Bapllir-
qrfi uons co BpeMeHeM.

l. Sueprern.recnraii cncr(Tp floronoB BbIcor(oDIIeprI{qHbIx lrporoHoB.

. PacupeileJrelrl{e I{orlIBaIIr{Ir
B Bbrconux reoMarrllrTHblx [r[poTax

tr4arecrrro [6], .rro arr{cJro BIrarrI,rreJIbln;rx RoBpacranuit I,II.ITCITCI{RI{ocrr4

ItocMrrqecr(r{x nyueii rra ypoBl{e Mopfl l{eBeJrr,rlto B cpaBIIeIIrrrI c o6ululr aII,ICJToM

cJryrraeB cI{JrrJlroro rorJlorqerrrlrr B noJlaprrofi rualHe, I(orAa rloroit BLIConoDrrep-

II{IIHDIX IIPOTOIIOB I{CI{JIIOIIIITTEJIbIIO III.ITEI'IC1'IBCII I] O6NACTTI OTTEPT'ITfi ,- 50-
100 Mec. 3ro cun4ereJlbcrRyer o 6r,rctponr cITaAC qrlcJra qacrul{ c Boapa-

craHlreM DHepII,II{, TaIt aJTo aMnJIrrryAa BoBpacraHufl rIIITcHcIlBHocrtI HocMllqe^
cnr.rx ;nyuefi (H. ,.) rra ypoBue Moprr cocraBJr.fler n 6olr,uurncrRe cJllrun@tl 16.111,-

Iro AoJrrr [poqer{Ta 125-27). Salreruu, rrro catr{ {aItr noepacrallnfl cBI,IAereJIL-

crBycr, qro olreprernsecxr,rri cncnrp ycr(opeHrrr,Ix Bo Borrlrrrrltax [poror{o]1.
rrpocTupaercrr Ao peJJflrl,rBr,lcTcxnx aneplnir.

Coruacuo r4.ccJrcAoBallr.rtrN[ I,IIITeIrcLrBIrocrrl rrorona BLrcortoclrcpr'],rlrrrlrx upo-
ToIIoB n crparoc{epe rrrrrerpaJlr,ur,rri orrcprerrrrecrtrril cnenrp rpororroB, orrrr-

cr,ruaotll,ri,r 0TCTIeIIIIbIII SaItoIIotI, MellfleTctl oT cJlyalari Ii cJlyrlaro, TaIt aITo IIoIta-
BareJrb crrenrpa rto;re6nercs B rrpe.r(eJrax 4-6 ll5-18,28,291 B BaBrrcnlrocrll
or rlar{epflpNroro r4l]TcpBaJla Drreprnlr. Ha6rroAael{oe l1Jrfl rllr{orr{x c(rrfenron
cr\{flrarerrr,re crrenrpa co rrper{errer{ [76, 23] rrBJrrrercr{, rro-Br,rAr,rMoi\ry, cB14AereJrr]-

cTBOtr[, arTO pacnpocTpar{elrI{e qacTlrq aIepcS }IeffiIIJIalreTIroe I]pocTparrcTr]o.
otrrlcbrnaerca 4u{{yanoHr{r,Ir{ Bar{olroM, B I(oropolr flo,l\rrcpnlrBaerctr BaBrrclr-
I\Iocrl cpe4ueri [JIr,rrrDI cro6oTluoro npo6era or D]repr'rrr,l. Oco6o cnJrbHoe c1\,rflr-
qerrrre clenrpa ria6lro4aerc-fl c HaqaJrot\f ]rarHurnoii 6ypu u crraAa ([lop6yua
[30i, norl1a o6orauqerrl,re crrer{Tpa rrpororraMr,r }raJ]rJx anepulii nporrcxoAr,rr Ba

cqeT qacTI,lq, yAepH{flIl&e},rbrX I{elocpeAcTBerrEo B 1\,rarHrrT}ro}r noJIC IIJrau}terr-
ur,rx o6.naxou [31 ], riaH DTo noArBep]r{Aaercrr lrpfiMr,]]rrr r4a]repe]n1[r!rr{ rrororta
IlpororroB rrpr,r [ol\rorq]r paner 121) r{ crryrrr,rroB t20 ] .

Sxcrpanorgqna clcnrpa BrJconoorrepr.rr.rnoii rracrn (E )- 100 Meo) c
raltrrM lr{e rraltJloHol\r B cropoHy }raJrbrx eneprr.rii (E =t l0 Moc) npuaeger
r{ croJlb l4[TeHc],lBlronry rloroIty, reanlro4ci.icrBr,rc r{oroporo c Marlrllrt]Llu ro.
lelr 3elrllt c.[elloBaJ]o 6tr paccltarpr.lBarr; Harr BBal4rro4er:icrnlre nponoqnrqei,i
IrJIrrsMrJ, rrorArr npor,rcxo/IrIT tso3!ryu{eHlrfi lvral'HrlT]roro IroJrtI, Bo36yE{l(elrtl0
cBeqerll,lrr ro.ll.flIIIIIJX cvtnitttit ],I [pyrr.re uonoccpeirrrr,re a$Sentr,r, Ha6.nro4aellue
R Il6IcoI{I1x reoivrar}rl,rrrlrix rxupora" (cp , 60') uo uper[rr Marrl,rrH],rx 6yllb.
Orclrlc'1s11g arrlx flBJrenlr.i,i cnu4erenr,crByer, arro rroJlyrrael{r,rii I,rB crparoc{iep-
Hr,rx Ha6lrroTlenuf,t npyroii BHeprertruecnuii crenrp [pororroB ne uomer 6r,rrr
npOI\OJIII{e}I C Te}I }Re IIOCTOflIIIIrII{ EtIItJIOI{OII T} CTOp OIIy }Ia JIIIx aneprLri,i
(E *:10 Mae), tatt.rto s atolii o6racur rrorori flpororroR Ao,nlrrerr orr{cbrB&Trr-
cfl crIeHTpoM co SHaqlITcJILIIo Nlel{brrrrl\{ nor{aBare,Teu. ,{efictrnreJllI.Io, palter-
IILIe I4.CCJIeAOIIaHI'I'I ]IoTolta IIbTCOI{OAIIepIl{aI}II{X IIpOTOIIOB IIOCJIe BCIILIIIII{l,I
3.IX 1960 r. floxaaaJrn 123], qro I{anJrorr cuerirpa s o6racrrr cnepruir
13-50 Moo ttttoto Plellbilre, alell B nlicoltoEHeplnqnofi aracrlr. Auanor.n.rnr,re
pe3yJrbrarr,r nar,i71enr,r B cBflBrr co Bcnbrrrrnoii 12.XI 1960 r. l2tl. l4urerparr,-
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tnbrli DHepreTllrlecltuti crrcltTp rlpoToHoIl, rIoJIyqeul{brr'i lrs rpex 3atrycl{oB par(eT'

rr{Meer agaroruqHbrit nn4 c rrocrerrer{HblNl yMeHr,rneHI{e}I HaI{JIoHa AJIrI Sueprufi

,s o6nacr14 HecI(oilr,Hr{x Mee. CpasaoHr{e rrHTeIrclIBI{ocrel:i rIoroI{a AJIa eHep-

rufi 10, 100 u 300 Mec o6napylltllJlo 6blcrpoe yBelr1tqeHl{e Hpyrll3Hbl cllel{rpa

ts cropoHy 6onee nlrcoHr{x sHeprlrit.

I{eHnax ru{opuaqua o cfle1rpe I{ elo sBoJIIoqI{}I co tspe}IeHeM troIyalel{a

lpu IIccJIeAOBaIIIII{ [OTOHa B],ICOI(OSHepII',ItIIIbIX lIpoToHoB oT BCIIbIIIII{II

12.yil 1961 r. [20]. VcranoBJreHo, rrro rrprr cronoilHol\{ MarI{I{rI'IoM rlorre

lus+epeHrlllaJrr,Hbrrl slreprerrrarecHr,rir cnerrrp IIporoIIoB R o6Jlacrn l-15 Mae

.sBJrrrercfl orrroctrTeJrblro xiecrr{rrNr c rroltaBaTeJrer{ ,-. 3. B rrasuott Sase 6ypn
,CneHTp CMfIqaeTCfl AO SRCIIOIISIIT6I .- 4 vr tO1;;,e 6ypu cnona IOCTSIISHIIO

BoBBparqaerc.rl r( rrepBoHaalarbuorl BerIlIrII'II{e. CurtFtetllre cleltrpa c HatIlJIo}I

Marrrr,IrHoil 6ypu u cral(a rlop6yura HeoAIIoHparHo HaIi/\eHo IpI'IIIccJIeAoBa-

Hr4I{ rroroga IrbIcoHoaHepIllaIFILIx 11porollgR u CtparOc{epe IIOA MypuaUCxotlt

[32,33].
fIOCXOnr,xy MflII(af r{aCTI, CilefiTpa O6peBaeTC.s IeOr{aIHI{THIJM IIOJIeM'

6nrcrpoe yMeHbIneHIIe (upu HpyroM suepleruqecxoM cIIeHrpe) lruteucurHocrll

rloTo1a IIpOToHoB c BoBpaCTaHI{eNI sHeprI{E O6btIcufler ToT {aHT, qTo IIoIJIo-

q,eHl{e B BLICOI{UX TeONIaIHI{THLIX I]IIIpOTaX IIOCJIe CI'IJILIIbIX IIpOTOHI{],IX BCII'LI-

men Ile upocTupaeTofl IOE{I{ee rrpr,r6rrIlBr,rTeJILHO 60" IeO]IaIHllTIIoIl mr,rpoTst'

tfuo xacaercfl pacnpeAeJrer,rr{rr Br,rgbrBaeMoii trporolrarlr{ lIorII{saqllr{ flo BIi-

,COTS, TO B O6IaCTU Tt:g,H,.e72" IeOMarI{I{THOft rurlpOtnr, rAe }IflII(atI aIaCTb CII0HT-

pa 06peBaeTCfI IeOMaIIIIITI'IbIM IIOJIeM, IIpII .3I(CIIOHeIIqIIaJIbIIOM yl{eHb[eIIlII'I

rrJIOTr.roCTI[ aTMoCd)epbl C BDICoTofi Ha]I{AbIli [poTori Tepner ToJILfiO ]Ia-

.Jryro qacTb cBoeii aHeprr{r{ upr.r IIpoxo]r{AeHu}I qcpes 6oJILUIyrc (IIo B],rcoTe)

qacrs aruoc{epr,r. Tol4a, B rrepBo}r npI,r6JIIrE{eI{rII'I, l\{o}ItHo cqlrrarl;cliopocrl

UpoToHa lreBa1lllc.tln,loli oT tsbICoTbI B g6JIaCTII BLI111g 60 nn. Cre4onare;tr'tro,

paclpeAeJleHl{e o6paaye}Ioli DJIeHrpoHHoft IIJlor}Iocr}I c Bblcoroiil onpeAerlflcT-

.C.fl B OCr.rOBIIolI BbICOTIILIII paclpeAeJIeHI{eM IIJIOTHOCTI{ arr{oC{epbl' 14u:reHclrs-

Hbrti 11oTOH IIporoHoB, oIIlICbIBaeMblI,i uuTerpailbIIbI]lI C11eltTpolu C rIOI{a3a-

rerrelr - 4s o6nactr,r aIIeprI{Ii 50-100 Mee, tptneAer K cltopocrl{ I4olloo6pa-

:BoBaHrrf c Mar{cI.IMyMoM Ha BIJCoTe - 50 ntt, OCJI}I co cTopoHbI IIIISI(I'IX eHep-

tuft crenrp o6pe3aerctl oHoJIo - 40 Mee [34]' neircrBl{rerlbl{o' o6paaonauue

trHreHclIBIIOfi nOUltsaqult Ha BbIcOTax 40-60 wL lr,a6;Itop,aJl6cb IIeoAHoI{parIIO

,rrprr BepTLII(aJtbIIoM BOHAIIpOBaHIII{. flocne MOqHOii 11poToHIlOfi BCII6IIrrI{!1

,t 4,YU 1959 r. OCa)fiAelIl{e IIporolloB B BLICOK!Ie IeOMaIHIITHbIe IIIl'{pOTbI Br'I-

BBaJro o6paaonauue AorroJrlrrireJrr,Hori r{oHrraaIIIrI{ rI coorBercrBeH}Io orpa}r(eHI{e

,cr{r}raJra c BbrcorEr - 43 nn [351. Buonne BosMoEtHo Aolrycrl{rr'] O6paaonaulle

I{OIIr{BaIII{II I{ IIa MeI.It,111efr BbICOTeT OAIIaHO I(OHqeHTpaI{I{fI, BIlAI'INIO,6r't'na

I'IeAocTaToIIIIaAJIflfloIylleH]IflHaAexiHI,IxoTpaHeHHI,Ix0I,IIHaJIoB'Cne4yet
,oTMeTtlTb, aITO BO lvIrrOrIIX CJIyqaflX, I(OrAa B I'rl{}fiHeft lloHoc{epe Ha IIaJILIX

Br,rcOTax Ha611ioAa1roc], o6pasoBaIIlle AOIIoJIIII{TeJIbHofi IlOHI{3aIIllI{' oCa}fiAe-

Hr{e BnrcortoEr.reprnqr.rbrx rrpoTorroB B BI{COItI{e Ieo}IarHI{TIIbIe mnpoTbl BaperlrcT-

pr4poBar:ro a1ruapa.r.yporl, ycTa[oBJrerrgoft Ha cIIyrHI,IItax [36]. 3alretnn TaH?Iie,

qTo I!IOU{IIbIe IIpOTOHHbIe BCIIL,IItrHI{ BIJSbIBaJIII, HaIt [paBIlJIO' BOSpaCTaHI{e I{H-

TeHCuBrJOCrtl rroror{a Bl,rco6ocHepl'rrrrrrrJX 1rpOTorroB B Crparoc{epe [15-18'
.28-30,331.
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IlageXrurru MeToAolI O6uapyrreulLfl IIpoToHHoIo trOToI(a' oca)fiAalou{efocE

B rroJr.flpgylo fla1rgytrOcilecLIJIbHoft upOrounoft BCIIrIITHU' tIBJIfleTCfi' Eap.flAy

c lrccJreAoBaHI{€M f6inr IIccJIeAoBalrI{e BpeMeHH0ro xoAa I'IHTeHcIrBrlocrIl KocI\[I'r-

qec11flx ItryMOB. flOcnOtnny AonoJIHL{TeJIbHa.E IIOE}IsaIIu.fl O6pasyeTgfi B AaI{-

HoM CJIyqae B o6racTu, IAe qacToTa CToJIItI{OBeHI4fi SIeHTpOHoB BeJItrI{a, 3To

tseAer K cr{JIr,I{oMy ocJra6Jlel{Irrc r'rHTellcnBHocrr{ curl{aJla. OAnano cpaBner{rle

arvrflJltrTyA trOrJIOIqe]'II4fi HOCMIIrIOCHIIx IxyMOB C I'IHTeHCIIBHOCTT,T IIOTOKa IIpOTO-

HoB c or{eprrr.flMll 10, 100 u 300 Mee rroHaBbIBaeT, rITo, Bo-nepB],Ix' IOIIJIoq,e-

HUe HOCMTtqeCHIIx InyMOB BbIaI,IBaeTo.fl B OCHOBHOI\{ I'IOHIISaqIIeiI, O6paaye-

Moft trporor{aMrr or}IocI{reJILHo BbIcoHI'Ix sueprllii, ,-.10-100 Mee 1271, v,

BO-BTOpbrx, SaMeTHOe lr0rJrotrIeHrre cosAaeTc.fl ToJrblto I{rrTeHcr{BHbIM trpoTorr-

HbrM rroronoM 1221. CregorarenbHo, ecJrrr rruTer{cuB}Iocrr, rlorol{a nporoHoB

c E > l0 Mee MaJra, oca)flAerrr{e raKoro trorol{a B BbIcoHrIe reoMarHrrrHbre

dt{poTr,r He BapeIIIcrpI,IpyeTCtI pl{oMerpolvl. OguaHO B o6lacrrr sblme .* 70o

r'eoMarrrl{rgoit mlrpgrbl Ao6aBJIeHue nporoHoB MfIIItoii qagrfl ctrexrpa

(E < 10 Mee) tognul{aer BLIcory MaHcI{IIyMa uoHoo6pasoBaHl{fl, IIpLIaIeII caMo

rlraqegr{e MaItcI{MyMa y'y', nOapaCtaeT IIa l-2 topnglta. B TaHOM Cilyqae

iloHr{Baqr{.fl olta3bltsaeTctr AocTaroquoii, qTo6r.r BLISBaTT BoBpacTaHIIe lmi,.
I4uer.rrro rro BToft [pr,rquHe rro Aarrr.rrJrf 16i. o6uapy]flello BHaqlIreJIbI{o 6orr,me

cJlyrraeB ocall{AeHl{fl IIpOTOIIOB B IIOJIApEyIO UaIIKy' qeM npu ICCJIeAOBaI{IIE

uoHoc+epll ItaHIIII-JI116o ApyII{M }IeToAoM, Bce onlr }IoryT 6brrr, csflaaIILI co

cra6r,IM[ rlporor{HblMrr BcrIbIIuHauu (ra6;r. 1).

2. Peaym,tarlr Ha6Jllogeuufi

,{nr oupe4eJlelrrlfl trorJrotr{eul{.rl B rloJr.apHofi .,luaunc, I]bIsBaHlroro ooaffi-

/{el{r{eM B BbrcoHrre reO}[aI]rIlTHLIe [IlpoTLI Cild6OIO [poTOHHOro nOTOIta oT

Bcrrf,rltre1, 1laMl,t 6r,uru nccJreAoBaHbr qacoBLIe BHaqeIIrr.E tvIIrIru]IaJrb]Ibrx qacror

orpalrelrrra f6i1, rroJrlrreHr.rbre Ha lroHoc{eplrDrx craHrlr{rrx ceBepllolt lr m]fiHoil

troJr.flpgbrx ItratroK (ta6n. 2) aanepuoa Mff-MfC*. OuurpeAcraBJIeHLr Ha

Ta6:ru4a2
tr:lomocpepnwe cnxatnl,uu, 1anrtttc hotllopblr (fsi) ucrt'ontaolQnucb o pa6otne

I'eorpa0u.recr{a}1 leoMarr:rtrItaa

ilr.rpoTa IIOJITOTA ilr{pora noJrroTa

Bocror
I{upuufi
Scott Base .

Pole Station
Wilhes
Cape Flalleb
Little America

s 78"27',
.9 66"33',
s 77"51.',

.9 90.
,s 66"15',
S 72"T8'
,s 78'1l',

!16"52',
93'00'

166'/r5'

1 10"31',

I 70'1 8',

1 62'1 O',

.9 89"58',
s 7700'
,s 78"59',

,s 78'30'
s 77'\',
s 74'6',
S 7/+"02'

171"46',

146'6r
29/t"22'

00

1 79'00'
278'01',
311'59',

E
E
E

E
E
tv

rpa{r,rxax, [p]IBeAeHHbIx s [1J. Or4err,Hr,re rrllTep]laJrLI Bpe]IeHrr1 B TeqeHlre

Itoropl{x Ha6rroAaJIucL rIoBbILrIcIIIIbIC 3II&{elrI{fl fmin, Ia]Ilil I{& r}ur. 1-3.
lJa xax4oli r{B HrIx [pI,I]leAeIrbI IrItaJra f-,,, (cupana nnepxy) I'I BoBNIyIqeHHocrI)

* Crasquu cenepuoft nornpnofi rrrarrxlr rrpr{BeAeuBl e 11.,21
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MarHIlTHoro rIoJI.rI, oqeHel{Ha.rr]fp-L{}rAeHcoM (rnuay). Tpeyronrnr,rxou o6oana-
qeHo BrregafiHoe HarraJro Marur{Trrbrx 6ypr, (SC). CuurailocL,,rrro orxJrolreurre
16i,, ,o:r cyrorlHoro xo4a, ua6.nroAaeMoe AJI.rr nol{TpoJrfr Ha }rccItoJrLI{I{x cralr-
IIr{flX, O6yC,llOUleuo noapacraur{eM r{oHr{3ar{I{rr,.rrprr BHeApeHtlr{ n uouoc{epy
rrporoHoB Br,rcoHr{x aneprr.rii. oco6oe sHuMarue o6parqanocr, Ha rroBeAegr4e

l6i1 Ira cralrqlrflx BoctoH n Tyne, pacloJrox{eHHr,rx B reoMarnr{THr,rx rIoJIIocax.
Boapactantte lmin Ha STLrx cTarlql{rrx MorJIo 6r,r:rb cs.saaHo roJIbI{o c B;rcoHo-
sHepruqHLIMI'I qaCTuI{aMI'I COIHeTIHOIO IIpOI{CXO}I{AeHI{fl, rrOCI(OJIbHy BJItrflHrre
HOpnyCItyJI, BbIpLIBaIOquxCrI I{3 paAI{aqIIoHI{LIx IIO.flCOB, paByMeeTCtI, I{CI1JII9-
qeHo AJr.s croJrb BbrconoIIIrlpoTr{r,rx crar.rquit. floxaaar.ro [6], .rro Ha[6oilee
Cr{Jrb}Ible npoToHlrr,re BcrrbllrlKr,r Mo}nHo BLIAeJIrrTr, rlo xapaKTepy corlpoBo}r(-
A alolqer o B crlblruHy BclJIecH a p aA[ou3 flyrlenra (cuexrp ? r{HTer{crrBHocTb, AJr rr-
reJrruocrb). 3:ror nte xplrreplrii 6rrr nonotnerr B ocHoBy orolr{AecrBJrerrr,rfl cJTa=

6r,rx uporourrbrx Bcfrbrrrrex, Br,rBBaBrxrrx nouroutreHr{e B uorapHoii [rarr6e,
Bcu.necnra paAuor.rBilyqeuns erofi rpylnbr BcrrrJrxen [pr{BeAerrbr n ra6r. B,
Vnepenuo oro)fiAecrBJreHHDrr{I,r Bcrrbrrrrr{aMr{ B ra6,n. 1 nnrgrorcg re, rioropr,re
cotrpoBolI{AaJrI,Icrr BcrlJrecnou IV runa. tr4nreHcrrBHocTrr BcrrJrccltoB paArror,rBJry-
qeHl{.s c,ra6r,rx flporol{I{rJx BcrrbII[eH Bo Bcel,r Ar4alaaorre rracror cylqecrBeHr.ro
Mer'ILUre, HelI{eJI}r AJI;I cI{Jrr,HbIx IIpoTOH}IIix IlCrIbIIrreIt. EcreCrnenHo lIoDToMy,
rrro rrpeAJraraeMoe orolrrAecrBJrcHr,re BcrrrJrtrex (cru; ta6.r, 1), co3Aaroqrrx cJra-
6oe uor;nouleHr{e B uotapuoii flrarrne, Melree lraAex{Iro, ]re?(c,Jrr,r oro cAeJraHo
panee. B nan6o.nee coMrrrrreJrbul,rx clryqaflx yHaBaHbr ABe Bcrrbrrrltr{.

3. Cesonubrii xog

flplr cpanrenr.rlr f-,n n ceneplrofi r,r roxuoi,i uoJrnpr:rrilx ruarrltax o6rrapyxerl'o
lpell{Ae Bcero peSI(o Bbrpa}IteHr{oe,paBII{qI4e,B BeJllrqr.rlre-IrOIJIorqeH}rfl, IreSaBr.(-

OLIITO OT TOrO, CBtrSaHO JII,I OIrO C CrrJIIrHOr,.r IrJIr{ CJraOOrr IIpOTOTTHOII BCTIbTIU-

xoii. Ocanr4eHr{e nporor{oB or crrJrr,r.rrJx rrporor.rr.rrJx Bcrrbrrrrelt coa/{aer I,roHr{Ba-

quro rr, coorBercrBeHHo, rroJrrroe [orJlolqelrlre n r.ronoct[epe B Teqe]rrre HecI{oJrL,-

ttr.rx 4rrefi, TaK sro Aarrrrrrre tro lmiu rrc Aaror cBeAeur.rfl o6 auu,rnryAc rrolJlorqc-
uua. Ognarro r{}rrepBaJr BpeMe}rr{, B Terrelrrre noroporo rra6rrol(aercrr noJlr.roe

IIOTJIOU{EII],I8, IIE OAIIIIAITOB B CEBEPHOfi IT TOTXTTOT,i IIOJI'IPHI,IX ]NA[I{AX. tr48

{lrr. I Mo}ItHo DI{Aerrr, rITo rroJllroc [orJrorqellrre na6trcqaercn'6olee A"uI,ITeJrb-
IIoe RpeMfl n uo.napuoii rralHe IvIocrrrLIM JreroM. Balrtno orllerr{Tt,, arro, Ha}t

rrpaBI{JIo, n <.nertreli> nonrprrori rrarrr{e IrorJrorqerr].Ie Ilallr{Haercfr rr& IrccItoJIL-
ITO AIACOB PAIILIIIE lI I{OIIqAETC'I IIO3?I{E, IICN{ B (3I1MIIE1"I)).

B rex cryararx, ItorAa rroBr,rtrreur4e uoHr4Bal{rlrr n D-o6.;ractld rre coaAaer
IIOJIIIOIO IIOIJIOIqeIIILET MOII{HO BI{A0TIr' rITO aMIIJIIITyAa IrOBpaCraultA f.ro
6orr,me Ha craHllrr.sx, pacnoJrolneHHrrlx n .retrreri noJlrrpHoii rrarl{e ({nr. 2)"

.l-Ianoueq, caMr,Ie cna6r,re rporoHlrrrre BCTTTJITnI{ lrr,rBriIBalor uonultrcltl,tc f-,o
rorrbr{o s Jrerueit rrorr.rrpr{oii rrrannc ({"t.3).]l almrnee npe}rfl erftlexr Mo?fier

He na6.nro4arrrctI.
Ha6lro4aeuarr BanrrcnMocrrr rrolJrorqeHrrfl or ceaoHa o6yc,nonncira rre croJIr,-

r(o [peur{yu{ecTB0IrI{LII[ OCa]I{AeI{r.1eM rrpOTOrrOB B OAIIy U3 ITOJIEpHI;IX IIIaIIOX

[37], cnorsno npoqeccaMu, rrporrcxoA.rrrqrlNll,I u canrott uouocrpepc. To o6cro.a-

TeJIbCTBO, tITO CUJILHLIe IIpOTOIIIILIC BCIIbIIIII(I4 COBIIaIOT IIOTJIOI{eIIl'Ier peII1ICTpIl-
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Pentrofim

pyeM0c oAlIoRpeMeHHO MHO-

Irrrvrrr iTaHrIrrflMI{ Ha ocBe-

rqenrrofi uonyc{epe, yI{aabr-

BaeT Ha r{SoTporrrroe oca}I{Ao-

IIue BT,TCOKOAHepII{q}IbIX

rrporor{oB. Ilornorqeune, co-
BAaB aeMOe Cra6bIMU npOrOIr-

IIbINlrr BCfrbrrtrHaI{I{, O6flSa-

I{O B OCHOBT{OM [pOTO]taM

MaJroDr.rep rr{sHoii .racrI{ crle-
rrrpa ycnopeHrrllx qaCTIrII.

Oveur,r4no, qro AJrrr rrporo-
HOB MaJrr,rX SHeprr{ii ycJIO-

Br{e xsoTporrHocTr{ oca}I{Ae-

Hr{fl, cBfrBa}IHOe c IraJrr{queH

Me }I{II[ aIIeTI'IbIX Ma IIIIITHbIX
nonerl, AoJr?r{Ho BLr[oJrHflTrr-
cn l 6onr,urcit ctencHlr, ne-
}r{eJIrr l{Jrfl aracTr4r{ BT,ICOI{}IX

ouepurit.
MerrHuan BeJIuqrrua rror-

JrorleHr,rfl B rroJrfrpHoii maII-
He B Br,rMIrCe Bper\{rr B cpaB-
IIerrr4[ c IIOTJIOUIeHI{eNI B

nernr.rfi nepr{oA o6T,flcHrreT-

cfl ylrelrrrrrrolrr{ell 3 Jrcltrpo]I-
noi,i nnornocrl{ IlcJleAcrllrre
rrprrJrr,rlaHrrn b.nentponon n
MoJrerryJraM O, n o6paeor:a-

IJr,rfr orpHrIareJILllblx I,IOITOB'

Drnnr lne [po{ecco}I o6rnc'
HtreTctr yMerlbrrrellr{e rlorJto-
rqeHr{fl B TerreHr{e no.rr,L llplr
ocll erqelrLlrr Conlrrleu arMoc-
rpepLl na Blrcorax, r'/{c IIN[eer

Mecro ropMolfierrr.{e IILICOItO-

SHep]]I4IIITLIX flp OTOHOII ? nOl'-

.TIOIqEHIIE BO3;PACTACT IIPI,I

yBeJIr'lqcrrll],r crrenrporrlroii
IIJIOTIIOCTI{ 3A CqET OTJII,IIIA-

rrrrrr EJIenTpolroB or oTpI,Iqa-
Te,!L,rr,rx r1orroB. 3alretttttt,
qro SoTorrr,r Bcclo nu4uuo-
lo cler{rpa Cornqa o6na-

AaIOT Arreplr{eir, /IoCTt.lTOtI-
Hoi,i Arfl pear(qrrr4 rforoor-
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Mansre BoBpacraIII{r ln,in n nonxpuoii rtrarrne o6ycJroBJleHrr rrporouHbrM
IIoTor{orr MaJroft ],Ilrrelrcr,rBHocrr.r. IfocreneHrroe ocna6neHne r,roqHocTr{ orAeJrb-

r.Ibrx a$drexroB rrorJlotqeHr{rr B uonnpnoi.r IIralHe no Mepe ylreFrrrmerrlrf norona
Br{corioaHeprr.rsr.rblx rrporoHoB or paBrrrqHbrx Bcrr],rlren (ulreerca B Br.rAy cTa-
Trrcrlrr(a, a IIe rr3Merrer{ue trorolta co BpeMe}Ielr) uosno.n.aer cAeJlarb BbrBoA o

Tor\r, rrro, rro-BrrArrl,Ior,ry, He cyu{ecrnyer nanoli-;ru6o rllal.rrrqrJ }Ie}r{Ay rrporoH-
IrbrMIl rI o6lt.rIlr,tntr,I lrcrrLrllr{aMrr. flponegenHoe rrarrrr rrccJre/{oBaHr,re [poroH-
rrr,rx Bcrrbrrrrelt u cBrrBar.rrrrJx c nr,ruu at!{exron [1-6,38] cBrrAereJrbcrByer
cnopee o roll, rITo lrNreer lrecro rrocrcrrenurrft [epexoA or crrJrbHbrx nporo]rHr,rx
Bcrnrrrreli (cu. ra6r. 2_na tGI) ri Merrce urrrerrcrrBnr,rlr (ra6r. 26 ua 161) r,r callr,rM
cna6lrlr (clr. ta6.u. 1), nr,rer,rnarorqr,mr eABa BalrerHr,re BoBpacrarrrrn f,,.,r,., n uo-
rnpuoit uratrHe.

C.rre4yer,. r{oHealHo, }:r[rerr, B Brrl{y, cro B]rIxoA rrporolrolr lralr,rx...arrepruii
(< 10 Mee) uz atturnlroli o6,nacrn rr paclpocrpaHerrre B r\reirrrrJrarrerHor\{ [po-
crpiLrrcrre BarpyAHeIrLI cyrqecrByrorqrrlru rarr lrarrrr4Trrr,rr{r,r rroJrflltr.r. Ecrect-
Belrrro rroSTolry oEtrrAaTL, qTo Aarerto Ire Bce Bq,Irbrrrrnrr, cotrpoBorl{AaBrtrr{ectr
reuepaqueit Bbrconoar{eprr.rrrHLlx qacrrrq, }roryr 6r,rrr, otorxAecrBJrer{r,r HaMr4

Hart rrpororrHrrc. 3:ro rrpeAloJroHrer{r.rc reM 6onee oupan/{arro AJrrr cira6brx Bcrrbr-

rnert, peHrrerroBcrroc I{ paArIoIrB.rryqeHr{e Horopblx rroir(er 6rrrr o6rncueuo
B Iralrr(ax rerrJroBoro uBJryqerrr{fl rr"r€r3Mr,r (6ee upnnncarerrr.rfl }rexarrr{Bilra HepaB-
IroBecrroro lraryrlgg14r).

R aattrroqerrlle rral{ rta?rterc.[ yrtecrrrr,n\r nolqcprirryrrJ 3xecb, rrro Bcfr co-
BoltyflI{ocrb Aatrrrbrx o BCTTLIIIIHax - 6arr, Bclr.rteclt pilAr,ror,raryqenr{rr, aMI{c-

crlr g pgllr"euoncrtoir o6.rtactr,r cleltrpa rI renepaqr{tr Br,rooltoa}reprr,rqlrbrx qac-

Trrq - cBrrlereJrbcrByer o IJCBoBilroxHocrrl npoBc/(cHrlfl peBnori lpaulrlr,r rrcrH-

Ay n p ororrrrrJr,Ir,r rI o6r,t.trrrtlrt t Il ctrllrul{ aMrI.

/r, Ieonrerpufi ilreirrrr"rraHerrroro ilralHrrrrroro ilo.firr
u pacrrpocTparrerrlre B Helr ycl(opelllrl,rx Bo Bcrr[rur(e qacTrrrl

lJ otonr aHaJrlrae rreo6xoAI,Ilrbltvr eJIeMeHToxr flBJrrrercfl Br,rflcr{crrr{e crrrBrr
rroroltoB nrJColtoDHeprl,rrrrl;Ix aracrrlr{ c rrJraBrlrefrlJr,rltr,r o6naIt&ilrrr, }r}JIon&Io-
UII{NIII (Il1\'IOpO}I{eII}IIrte) I\I&IIIIITIILIO IIOJIfl, IIOCI{O"III)Iiy 1]ItrxO/{ TCX II ApyIlIx I,I3

artrnnnoll o6"uacrr'r l(orlI{eH 6t,rtr, conlrecrrll,rr{.
)1pcnr4e ucero o6cy4l{r[ BoB],ro]nHble rrpnrrrrnLr rrorrB,rlerrrrrr xrarrrurrroro rIoJIfl

R Nreinfr,rrarreTrrolr rrpocTpal{cTBe.
tr4ccneTlortrrrrre rroprrycrty.[flpuoro rraJrytlgllsn Co"urrqa R o6.1lacr[ ]IaJrLrx

Ir lllrcorirrx aueprnii, a ranlr{e alraJrrIB Baprraqrllf I.II{TerrcllrHocrIr nocMlrqe-

cttrrx;ryuer:i rutJlilltri,rqecnolo uporlcxoll{/{e}rr,rtr, BLITIoJI}reHrrlre Il rtocJre4lrr{e

roilr,I, oo rceii oupcTleJreHrrocrrro rroltitBalII co,tHorirroe lpollcxoil{Ael{rle r{e}H-

ITJIIIIIETIII,IX }IAT},IIITIIt,IX TTOICfi. IIONNNETTTTE }IAI'HIIT,HOIO IIOJIfl T] NIE}TiIIJIAHET-

IroilI IIpocrpirHCT]lc r!ro]r{}ro [peAcraBr,rrl ce6e Itan pesyJrbrar yB,[eIIer.rltn o6rqero
lrittHrlTrroro IIoJrrr !I IroJIrr altrlrBrrr,rx o6nacreii rtopnycl,iyJltrprrLrM IrBJIlueHr{eM

Corrru1a. 3ro ua.uy.1gHr.Ie tsLIBLItsaer na 3elr"[e ]rarrrr4T]r;rc 6;rpr,r c lrocrerIeHHblM

lrJru urrcgarrrrLrNr riaaraJJolr (SC) , corrlloBo?n/IaelrLrer.raprrallrrfl[rrr rrrrreHcrlB]Iocrr{
riocl\Ilrtrecr(r{x .,ry.reii raJrartrr,rrrecrtoro tlpoucxoxi/{elrl,Itr. Xoporuo rIBIrecrHLIe

I)ila,.r]r.rr]rfl n xrrllartrepc rporexallr,rx 6ypr, c [ocrerlellrllrrI ].I BIIeBaTIIILIT\{ Haqa-
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Jroilr o6ycJloBJIeHbr paBr[qr.{eM {ualr.recxr.rx xapaxTeprrcrnn (nnoruocrrr, cfio-
pocrrr, BMopo)fieHHble MarHr{Tnrre norn) KoprrycnyJrflprrbrx rroronoB, rrro, B

cBolo oqepeAb, orpalxaer paaruq[e &rirr{]}rrr{x o6lacrefi l,r coorBercrBeHrro Me-

xaHrrarvroB rrcnycnaHr{.rr (arr6pocir) , orttercrBer{Hr,rx Ba re rr Apyr[e 6ypu. Co-
BOr{y[r.rocTb r,rMerou{rrxcfl B r{acroflrqee BpeMfr /{aHIrbIx o }ioplycHyJr.frprroM r.r3-

JryqeHur,r Co.nuqa, rroJlyqggsurx r,ra reo{na}rrrecnr{x Ha6rloAeuuir n neuocpe4-
CTBeI{I{O IIpfI}Il,Ix aHC[epIIIIeIITOB' npoBeI(eH]ILIx [pI{ IIOMOIII'I CIIyTHIIITOB I{
par{eT, rrosBoJrfreT 3ar(Jrroqrrrrr, rrro r(opIIycr(yJrflprroe usryqsHllg coruqa
cocTorrT r{3 cJreAylorqr'rx IroMnoneHT:

a) <co,nrre.rur,rii ncrep>;

6) nopuycHyJr.rrpr{brc rroronu, oro}ri/{ecrB,rlrreMrJe c rtoporraJlrrHr,rMu ilyqaMH;
n) unaauerrlrr,re oSJrarra, rr,r6poc rroropbrx cBflBarr c paBBrrrr,reu xpomoc{ep-

HbIX BCIII,IIIIOH;

r) HoprycnyJrrrprroe rBflyqeuue B o6racrl,I Blrconux aueprlrit (,* t0-

-100 Mec), clrenrp noroporo ]r prrAe cJryq21s, npocrupaerc.rr B peJlrrrrrBr,rcrcl{yrc

o6JIacrb.

IIo xpaf,rrreii rrepe, ABe norrflo]rer-rrrrr B l(opflycltyJltlprroM rIBJ]yqeH]I]I, or-
BeTCTBeHITbIe Ba BO3Mytr{elrrre }IaI'HtlTIIoIo IIOJI'I B rIoJIapIrOf,I [Ia[He lI NII{pO}rbIe

MarlrrrrHbre 6ypu, ruorxno BLrAeJrr'rrb, rrccJreAyr uI,Iporllyro BaBlloulrocrr, Boar,Iy-

rqelfr{ocrpr r{arHurrloro uonn. flortaBarro, tITo BoB}ryIqeHHocrb Bo Bperrtr rIoJr.rlp-

urrx 6ypr, MoHorolrlro pacrer c reoAIarIIIITHoiI muporoIl, ocrana.ncb IIa ypoBrre

tr{arrrnrr{o-clonoiiHbrx 4ueii n cpe4Hlrx I{ IrrIBItr{x urlporax [39]. Bo.nee noJrr{a.fl

r,rrrrfoplraqufr rro orouy Bollpocy IIorlyqelta IIo AaIIIIrI]{ Mf f -MfC. .ll re.renr.re

eToIo IIep]roAa perr{cTpar{u'I tIaIrrrrTHOrO IrOJIrr B BLICO]tlIX reO]IaIIII,ITIIbTX

IlrrlpoTax BeJIacIr Mr:rOIr1[Ir{ CTalrqrrflNl}r, pacIIoJIoH{eIrII6Il{II ]J IITIIpOI(ONI Arla-
rraBoIIe I(oJII0T u rxllpor, B rorf rI]IcJte IIa CraHqllflx Ty;rc rr IlocTort (ceuepuufi

lr ro6nr,rii reoMarlrr{TrrLre rroJrroca) , Vctauonneuo [40], llro BoBil{yqe}Illocrrr

MtIIHI,ITIIOIO IIOJIfl R IIO.IIflpIILIX ilIaIIHaX xapal{TeplISyCTCrI IIoIITII IIOJIIIbIT{

orcyrcrrrrelr lrarrrr{Tno-cuortortur,rx 4neli. I-IeupcpLrBlllre BoB}IytqcHr{fl B Drllx

o6nacr.nx na5nro4arorcfl 1allie B ro BpelIfl, ItorAa l'Ial'IIl'IrIIoe uoJle B CpeAlII'rx

rI HrrBItrrx tulrporax ocrrlerctl coBepureIIIIo cnonoiinr,ru'

3ra oco6currocrl, Baplraqr,rii rralrrntnoro IroJrrr Il [oJrtIpH],Ix rxailItax rIoBBo-

JrfleT Br,rAeJrLrTb B ItopllycltyJrtrprrol\l I{SJIyqeHlII,I flocrofrllHylo Ho]rlrollerrTy -
(<coJrue.rHbrfi BerepD, rrpeACraBJl-srorquii coSoii HenpepbrBllr,rfi uo:ron noprycr(yJl

ot Cotr.rqa. To o6cronreJrbcrBo, rrro Baprraqlrlr lrarllrrrllol'o rroJrtl, coBAaBae-

IIbIe CoJrHeqlrr,rM BeTpoM, orp&IIIrrreHl,I ToJrblto O6;nactlro rIoJrrrpI{brx IIItlIIoIt

IIoSBo"rIfIeT oIICIIIITI,.tIJIOTI{OCTIT IIIICTIlq B TAI(OI,I IIOTOITE. OTTA OTiiTE],TBAETC-fl

paBrroii ,-- {0 noiros BoAopoAa B I cil,3.3ro .sna.renI,re 6rrrslto coBrlaAaer c AarI-

IrlrMLI, froJlyarcHlIbrl,lr{ [plr r'rccJIeAOBaIrI{II TIJIOTIIOCTI,I B MeE{nJIaIIeTI{Onit I1po-

crparrcrBe Bo Bper{fl rroirera ntopoii conercnoii Itoc\,IIIqecItoli parterr,r, rtol'Aa

trprr coBeprleuHo crtoHortuou cocroflrIIII4 IrarIII{TIIotorloJIrI Bce irouylliltI'r Bape-

rlrcrllnpoBaJrrr Ira 6o;nr,ruolr paccrotlurlrr or 3ol,rnlr rIoroI{I{ lroJro}lirITeJrr,Iro

Bapfrl1elrrrtlx qacrllq, 11ocrrllarcilluc -- 2'I03 cn-z'cen-t 147] . Arralrotr'r.rnr're

peSyJIbTaTr,r [oJr]uolrr,I IIpr,r rrsr.rcperilrrl IIIIOTIIOCTTI IIOTOIia RO ]lpenlfl iloIcTa
arorBeprof{ Hoc}rr{rrecr(oii piiitetr,i rt Bericpe n {enpale 1961 r. [1r2]. Dru rrgue-

perrr,rfr oco6eHHo IIOHIITTI? TaIt i{ari [poBoArlilIrcb c I]ocroflIllro opIICIrr]IpoBiiII-

rrl,tr\rr,r na Co;1rrqe AByMTI .rIoByIIIItaI\{I'I. I}apnaqrrn trriil'llllrtlol'o nolrr 3cunrn

16 l{rnecrltn l{pr,tllcl(. ooccpBar., r. X]iX 241



(ff-xorrrrouenra) 4;u Drolo repl{oAa IIpuBeAeHa ua $ur. 4. l'nn Ha}ItAoro rpex-
qacoBor'o IrHTepBaJIa IIpocTaBJIeHbI SHaqenlrf IIJIaI{eTapEOrO K-l{EIAeHCa trp'
Crpe;rHoft yHaBaI{ I{OMeHT BpeMeIIlI' It KoTOpoMy oT}IocflTcfl lI3}IepeHIIrIe Ha

pa(eTe IIJIOTI{OCTI{ IIOTOKSB B Mg}I{IJIaHSTI{O1'I [pOCTpaHCTBe. MOXTHO BI{ASTL,

rrro, xor.fl l\,raruurlroe rIoJIe B CpeAHI'Ix illlpoTax coBepltrellno cIIoHoftHo (3a-

flr,rcrr rrofiyqel{a B ItpbIMcKoIl agrpOS],I3Llqec11oii o6cepnarOpura), rroTOKll IIoJIO-

lr{rlTeJrbHo 3ap-fl?I{eII}IbIX IIaCTUq R I\{eE(IIJIaHeTHOM npocTpaHCTBe AocTI{IaJIIII

* 2 '1,08 cn-z 'cen-l .

H eCn O nr,nO IIOB ?I{e p e3y JI6TaTLI, 11o JIyseHHIJe C OBSTCI1rttt[I4 yqeHI'IMI'I' 6LUII4

rr0ATBepII{AeI,IEI I{SMepeEI{flMlI, npoBeAeIII{bII!III }Ia aNlepI{HaHCI(Ol\',I CIIyTIIIIHe

tp=o r Kn= 0a' xr= o*

R=165004 xu

ffh

Baprlaqllr{ }Iar}MTHOro IroJIrr B CpeAHr{X

c osAarorcrr 6onee nrIreHclIBI{bIi\'II{ rIOTO-
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@ur. 4 . lVlarnlrrorpaurla cnonoftnoro NIalEIITEolo IIoJIB B IIepIIOA II3-

r\.repeHlIfl n ,tteXurauei'noll npOOTpaIICrBe IIOTOHa IIOJIOE(I{TeJIbI{O sapfIE(eII-

Itblx tracrrrq na 'rerreprort cosercftoft HocMn'Iecxofi paftere

Explorer X [43], Ha l(oropoM I{sMep.aJII{Ct crrel(rp sueplrara cacrllq I{ BeJIII-

qr4Ha uoroxa. vcrauonJlello' aITO 3a rlpeAeJra]llr{ MafHr{T}Ioro rroJlf Seurlr cpeg-

r{rrfl cr(opocrb aracrrrq cocraBJrfler -3.707 
crulcen (aueprur trporoEoB

.-50016) . Ha6ilroAaeMbre troronrr{lyKtyrapoBaJIrr oItoJIo cpeAtrefi BeJIrlqI{I{bI

- 3.108 cJw-z ,cen-r, rrTo cooTBeTcTByeT trJTOTHOCTr{ -- lo ruponxotl,oslcM8. TaH

Han ocb BparqeHr{E crryTrru1a 6r,rna oprnenTl{poBaHa, IIpeAcTaBJIflJIOCL BOBMO)I(-

I.rbrM onpeAeJrrrTb rralpaBJIeHr,re ABI{Erel{r{fl qacTr',Iq. onasarocn, rrTO CpeAHee

HaIrpaBJIeHI{e, C KOTOpOIO 11p116];18aIoT TIaCTI{II6Ir 3aI(JIIOTISHO B UpeAeJIaX

lprrMoyroJrbHr{Ra._[Jrotr{agr,ro 20 X 60' (rrrepxaropcKa.E. _IIpoeHIII{fl B DItTII{rrI4-

xannnofi cI{cTeMe itoop4uuar) ' Br(Jrroqarolqero HanpaBJrenue naCorHIIe' BecbMa

[oHaSaTeJIb}Io,qToMaI(clI}IaJIbHa.gIIJIoTI'IocTt'IIoToHaqacTllqcooTBeTcTByeT
MoMeIlTy'ItoIAayIoJIMe}KAyI{opMaJIE,IoIt((JIoByI]IHe))IIHaIIpaBJIeHI{eMIIa
conuqe [pI{HI]}IaeT HarrMe}rbrrree 3rraqeHl{e. 3alrerr.rlr, aITO' Tan }r(e Hait I'r B

[epr{oA l43}repeHuir Ha qeTBepTor,l cosetcHol,l HocMuqecKOI'l palteTe, saIIynIeH-

nofr x Benepe, ua6nro,qaeMbre ua Explorer x uotoxn cooTBeTcTBOBaJIII CloHoft-

rroNry MarI{rlT}IoMy rIoJIro B cpeAHrrx Itr'uporax ({ur' 5) '

Taxuu o6paaoM, cyrlecrBoBaHtre uocro.FIIIHOIO CJIa6oIo HopIIycRyJIApHOIo

Ir3ilyt1g11l1g connqa B Me?r(ITJIaIIeT]roM npocTpal{CTBe - 
(0oJIHeTIHOIO BeTpa))'

lrpeArroJrolnelll{e o HoTOpOM CJIeAOBaIIO II3 aHaJII{3a HeIIpepsIBI{I;IX lloBMyu{e-

unli uarunrHoro [oJr.s B rroJr.flp]rbrx IIraIIHax (r r{a6,irro71ae]Ibrx flBJrenufi r

HorlreTrrrrlx xBocTax) , AefiCTBIITeIbI{o IIoATBep}HIIaeTCtI lI3}IepeHI{flIvIU' [pOBe-

Aerrrrbrrlrrr IIeIIocpe,l\oTBCHIIO B Me)fiIIJIaIIeTHOII [pocTpa]IcTBe IIpII [ol{oul{ cIIyT-

Ir.il r(oB Ir paHeT.

flpe4crarnrerctl oqeBI4AI{DrM, qro

r,r Irr,IBItlIx rtruporax (uuporrre 6yp,n)

t( "= 
0+



a

HaMr{. fIo xapanTepy rporeKarrrrfl MarHr,lrulrx6ypr,(6ypu c ilocretreHr{EJMHa+
qaJlol v 6ypu c SC) n cBflsalrHblx c Hr{uI[ snlenlrft B HocMrtqecHr{x Jryqax coor-
BeTCTByrOqrre rroTonrr Mo)fiHo pasAeJIrrTE rra ABa rlrrra:

1) xopuycHyJlflpHble Iroroltlr, oroll{AeoTBJlfleMbre c RoporraJrbHbrMr.r ryqai\{r{;
2) o6naxa rrJraallbr, orr6pomenuble lra anrr{Bnrrx o6racreft no npelg pa3Brr-

Ttrrr xpolrocrlepnux Bcrrbrmen.

Han6orr,urlrfi BRJIaA B r{ccJreAoBagr{e rloronoB nepBoro Tr{tra Br{e(l
D. P. Myctenr, 1441. Xopouro rlaBecrl{a.fl 27-gnennan rroBroprrervrocrr, 6ypr,

frp=Z ilt=l ilp=t " Kp=3

N=J l08cu-? cex-l

3A.1il tS6le ti l8

frp=2 KP=2 KP=2* Kt=3

ltlffiM
N=3'l0ocu-2 cex-t

ZZIil lglt e. 3 6 gh

' @ur. 5. Marultrorpauua cnottor,inoro Marr.rrrrr.roro rrolrtr B rrepnoA
rlaMepeur.rfi Ba rrpeAeJraMn marnutuofo florff Beurr,t uor:oxa no-
Jrox{rrreJrbr{o Bapflrxeurrbrx qacr[q 

_rrprr rroMoqi,r cny,rrurna Exp-
Iorer X

c rlocretreuHbrM rraqaJroM cBr.rAereJrr,crByer, .rTo nrrar,rsarorqrii ee Hoplycxy_
unpnrrli uorox cBrrBaH c orrpeAeJrenuori o6nacrbro Ha Conuqe. tr{rr4rur4yaoi-
HI;re colocraBJrerrrrfl reoMarHrrrrrbrx BoBMyqesufr tt ar(Tr{B}rbrx o6.nac:reft ua
Coruqe 145-481, a ramlxe rrprrMegeHr{e }reroAoB crar}rcrr,rnr{ [4g-52], no-
sBOJrr.rJrrr ycralroBr{Tr,, qro raHue o6nactlr xapaRTeprrsyrorcfl rrpHr.rM cBeqe-
HI'IOM B JrlIHrrIr Ca II ({nonxylr,r) I4coorBercrBerrrro rrr{TeucrrBrrr,rr{ cBerreHuey
B Jrr,rHrrr{ l, 5303 (xopoua;rr,ur,re HoHAer{caqlrlr). B ocuonanrr,r o6racreii Jre}r{ar
rrpor.flffieHlrrre {anenrnbre rroJrtr, }raA r{oropbrnnn (no BpeMrr aarlrenlra) ua6nro-
Aarorcrr MorqHbre KopolraJrDr{r,re ryqu [53]. Carr,r Sarir unrencr4Buoro cBeqeHr,rfl
l' 5303, a TaHII{e IIOBbImeH}IatI I4IITOIICIIBIIOCTL paAuou3JIyqeI{I4.fl MeAJreHrrO Me-
uarorqefica HoMfronellTbr ynaablBaror na 66rr,myro rrJrorgocrb lr 6onee Rbrco6yro
rer'Ileparypy HopoHaJrblrblx ItoHAeHcaqufi. Ilponegeunoe rioMrrJrexclroe rrccJre-
AoBarrrre ognofi axrnsHofi o6nacrra, na6nro4anmeftcs s fieprroA c 2b von6px
uo 72 4exa6pa 1957 r., rroxaaaJro, qro Elenrpolrnafl rerr[eparypa Aoctr{raer
Mar(cllMarrbHoro srraqeBntr - 2.106 rpaAycoB lra Br,rcore or(oJro !3000 nm,
r{ MeAJrerrHo raAaer go 1,5.106 rpa4ycoB }ra 66nr,ruux Bbrcorax [541. Dro
o6croa:renr,crBo, a rar(Ere lrarr,rr,i rpaAl,rer{T aJreltrponrroli nrornocr}r B nopo-
r'raJrrruotr tyue [55] rroBBoJrrrror rrpeArroJro]Hr,rrr,, qro cal,rr,re EHelrrrEe rracrrr
3ITBATOPIIAJIT,TTTTX ;TYVEi,i BP'IA JII,I HAXOA'ITC'I B TI4APOCTATI4AIECITON{ PABIIOBE-
clrfr' Lt [peAcraBjrflrcr co60ft rroror(u KoprrycnyJr or cornqa. flocmorr,xy crp]n:
TypHocrb ItoporIaJrt,IILIx,irv'Ieii o6ecne.rltnaerc.fl, rro-BI4Ar{MoMy, I\{arIJ}ITI1,It\{.
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tr0JIeM [56], orcroAa creAyer, qTo paAraJrr,nr,rr,l noror( xopfiycfiyJr B l{oporraJtr,-
IIoM JIyrIe yBJreltaeT c co1ofi. MarrrrlTHoe rroJre aKTr,rBuofi o6;racrr{, BDrTflrrrBafi
ero n6.ur,ran Cotnqa n upraSnnar,treJlbrro paAr.raJrlHoe rroJIC.

7Ia Itcc;re4onaul{fl caMblx BHerrrHr{x cJroeB noponr,r Conrrqa, a ran}fie Bapr,ra-
qnii uurcrrcIrBtrocrl,I BoArIaKaJrr)Iroro cBetreHufl cJreAyer, qro Iiopnycnynapnr,rli
lrorol{ na6"nro4aercf raH}r{e B r,re}nrrJlaHerHoMJIp0crpa}rcrBe Ha BHaaIuTeJIE,rIoN{

paccroflr{lrrr or Co.rrnqa. Conori;,unocrb TaHrrx rroronoB n6nuan Coluqa o6pa-
Byer ro, rr1'o, cJreAyfr R. B. lJrrTncBr{qy, l]lrrrrrrro HaBrrrBarb <cncpxHopottofi>.
Ilan'io"nr,rurtii rtt.rra4 B rrcc,'Icilolarr Hc cBep.\I(oporrbr rrcroAoM (rrpocDe(ruBArurrr)

ee paAllollsfiyqeFrHerr ltpa6onugnori ryuaHuocrr,r Brrec I]. B. Burxenus. fIo-
I{aBarro [571, uto cBepxnoporra Co.rrr-rqa r,r.\,reer r.reoAHopoAHyro crpynrypy, rpr-
qerr lleoArropoAHocrll BIJTflr.ryrr,I npr.r6;rr.rarrreJrr,rro B pal{r{aJrr,r{oM HalpaBJre-
uull [58]. B nrepn4rronarrnoii rrJlocltocrr{ cBepxr{opoHa r.rrreer $opnry DJrJrr{[ca,
S6tluas ocl Itoroporo JrelI{r{T B cxraropr{anlnorl trJrocrtocrrr. Ycranonrcna
BaBrlcllllocrb paalrepoB cBepxHopour,r or rfarr,r 11-,rcrnero qrrri"ra conrreq]roir
altrllBrlocrll t59-61 l. Coa4uercfl Blerrarrerrlre, rrro cBepxnoporra 6o;ree pae-
BIITA I,IAA AITTIIBIII,IT,III O6TTACTITUIT. MOTTTTTO IPIIIIflTIJ, IITO ITOPOIIAJILII]'IE IIEOA-

IIopo/(rIocrI,I rrulrtlro'rcfi lrpoAo"lrH{errrreM HoporraJrbrrr{x rryueii, [pocrr.rpamrr{Hxcrr
rra 15-20,8 G) 1621 , r.r, cJrcloBarcrrLrro, r{oryr 6r,rrr oronrl\ecrB"lrerrri c r{oplyo-
r{yrfl pH6rMtr rroToIftr}Ir1.

Becr,lra Balr{Flbre peBy.rrrrrarLr rro rrccJreAoBaHlrrc cBcpxnopoubr rroJryqeHlr
ue/{aBIIo r: Ancrpa;rr.Ir,r [631. IJa6.uro4enr,rfl rrpoBor'(]r"rrrrcrr c rrrorrfl ro onra6pr,
1961 r. B cpellneu pacceJrHlre.rra,rropou.l.lrLrrrix rreoArrolloAHocr.ax trpocJreirul-
BaJrocr, go 55 u 40 R" R llriBaroprraJrr,rr,rx r.r noJrfrpnrrrx o6.racrnx, coorBcrcr-
Berruo. Itpoue roro, Ba r{ccJreAye}rbli:i rrnrepua.r BpeMerrrr-rra5"rrc4a",rocr, L4 cny-
qaeB rrorrBJrerrr{fi pacceflrrrr Ha paccrorrrr]rrr 60.-120 fia n enra:roprrirJIrrIILIx
o6flacr-sx u [pcAeJrax 1 20" or co.]rr{cqrroro DrrBaropa. O6parqae. rra ce6rr

rIrlIMaIIr{c to:r r[axt, rrro AJIfl 65;rr,nrirx rIoBrrrlrrolrrrllx yr,{oB rre lra6nro4a.rocr,
rrlr oArroro cJlyqarr paccerrrrrfl rra paccror{ulrnx 6oree 50 /i(r-. I'Iccre4ouarrne
paaJrr{q}rrJx rrrJAertcoB coirrrerrrroii axrr,rBrrocrrr AJrrr ooorrercrByrouLrx r{irrep-
ilaJIoB Bpelrcrrrr o6napyxtrr"rro recn).io cBnarr lrelnAy rrotrBJreHrler\,r llaccerrnarotr1rlx
Heo/(rropoArrocrcii na paccrorrr{rrrr } 50/?a u rrJrorqaAbro rrilJrbrureBrix {noH-
xyJrorl na.rrrlr6e B rrpcAc"rrax l_- 20'or coJrHerruoro gr{Baropa. 3ru rfarttrr cnn-
iIeTeiILCTDyIOT O TOII, 1ITO OTI]CTCTBeHI{LI0 3a paCCefIIII{e SJIOI{TpO}IHI{e IIeOAIIO-

poArrocTr,r, upocrr'rparcrqr{ecfl B i\re}HrrJrar.reT}roe IIpocTparrcTBo HaA soHoii
ari'rr,lRlrrJX rur,rllor Corrqa, flpeAcraBJrrrror co6ofi nopfiycriyJrrrpirbre rroroltll,
rrrJJrrrrorqrlecfl IrpoAoJrlr(er{rrer{ IroporraJrbrrlrtx ,ry.reii B r\,re}nrrJrar{crr{o\I rrpocr-
palrcrBe .

f{alr,ueiiruaa ltirtloprraqr,rfl o roronax Ha 6o.,rrme}r paccrorrrrrrr.r or Conrrqir.

rlorrtcr 6r,rT'r no,rry-rerla r'rs r,rccJre/{oBarrr,rfl ulrrelrcr{BIIocrr,r BoAr,rar(aJIr,IIoro cBe-
rrLrrrrrrr. OrrpeTlelnclriltl arrr\r [IeroAorr I]Jrorrlocrb aJreItrlloHon B rleinflJralrertroxl
1lI)OCTpaIICTIIe IICJIIIHOn{ OTIIOCITTCTI It ltOplyCHy.rlflpIILIM IIOTOIiaII' IIOCI(OJI],I{y,

nilr( yItaBLIRaI Iinplrart [61r] u rieoAlloltparllo rloAtleplttrnat tril. C. Illxnorcttuii
[65], ctaqrrorri,rprroii rrJrrlS]rr,r rrc cyu\ccTRyeT rr rrorrrlaonallrrr,rii ra3 B Me]nrrJla-

rrcTrrorr rrpocrparrcT]rc }roiririo [peAcTaB]1rt ce6e ToJIbr(o n rfoplre rtoprryclty-
JIlpHrnx norortoB. Slra-rctirrx DJIeItrporrlror.l nnoruoc:rl,I, onpe/1c,rl.aex{Lre rro IIo-
JllpuBaqlrlr Bol(rrarnaJlLl{oro cBCTii, Becbr{a rrporr,rBopcrrnnr,r. flepnr,re rra6nro-
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AeLrufl Aa"rrn Berr,rsxHy .-. 703 e,,tenmpou,lcns IGBI. llpe4noraraJrocL nprr BToM,
trro [IJJreBafl cocTaBJrrlrcr{atl rre BHocr{T 3at{cr}roro Br{JraAa B rroJrrrplrsaqulo.
flocne4yroqne na6nrogel{rrf yHaBr,IBaJlrr Ha BlraqureJrbrro r{errrrlxyrc rrJrorrrocrr).
Cornacno clenrpocnorr,rqecxr,rM Aar.rHrrrM B,nenre;rrlra [67], repxr.rgfl r.pa]rr{ria
trirorllocrll cro6o4nux DJrcr(TpoHoB B tr{eixrrJrarrertro}I rpocrpaHcrBC ria pao-
crorilrrrr4 1 a. c. or Connqa rre 6o;rrr,ruc 120 a,,tercntqtou,oolcaf .lloriaeano, ol(rra6o,
lITo, I'IcIloJrI,SyrI Te iHe crlcltTpoCI{ollllrlecl(r{e Aatl}JbIC, }toilulo lroJryr11115 ,, ,".,-
trccrBc lepxireii rpalrl{llrrl rrJrorlrocrlr DJlclrrlloiroB BCJn,rylrrry -- 4A0 cJletim,pg-
ru'oclc,tt1 [68]. Hccrvrorprr ]ra pagrrorrircr.re orr.rx liarrrrr,rx, {arrr o6uap}rrra"r,r,r,
HoppeJrrlqurl l{eiltfly ltatrrurnoii aI(TI,II}IIocrblo Ir flpl(ocrbro BoAr{al{aJrrruol,o clro-
uelU{.fl cI}IrAereJIbcruyer o6 yBe;[I,lrre]ILItl oJIeI(Tpolrlroi,i unoritocri.I B [ICitirrJra]rcr-
IrOilt IIpocrpaucTj]e rrpr{ l1po,\o}riAer r,rr,r rtopir}rcrry.rrrrprroro lroToria.

Vc'roii'tusne 27-guerurtc rrocJIeIIo]rareJILlrocrr4 reolrarlru.Tlrr,rx roarlyrqeriirii
CBIIAeTeJ{IrcTByIoT' qTo Itoplycnylnpunri.i IIoToIt? ABr,.{}nerrr,re r(oTopoto rra}rrr
IIpocrelliello n6lltarr Connlla rI B MeinrrJlalrerHorr rpocrllanorBe, Aocrr.rraer
op6nrtr 3cnrtrr,r. Cornacrro [.I]Ior]Ix{ rrccJrel{oBarrrrfirr crropocrb rrororra, o11l]eAc-
Jrrrerlafl llo BpelIeI{Ir eanaa4i,rnaunl 6ypn c uocTerlerrrrbrtr IraataJronr oTlroor{-
TeJTLTIo ilpoxoilil(cIIua ( lonrtyna (lrrlr aprtoft nopoHa,rrrrlroii rtorr4cricallr,rir
[5303) qepeB Br,rAmrr,rir qenr:p coJrHerrHoro Ar.rcxa, paBrra .-300 ro.twlcen, r. e.
cpauillal,ra co cr{opocrblo (corHeqHoro Berpa) (cnr. rr,rue) . Banrerlrrr, qro lrJror-
Irocrrr rlacrr{r{ B (co"-IHerrHot{ BeTpe) ^.5-10 npomottoe/clt3, xorfl coBAaBaetrlro
I{NI MaIIII'rT}IbIe BoBx{y[treIII'I;I oIpaII[qeHLI TO,IILIIO o6.nacrr,rO [OJ]rrplrbrx tria-
nott. C.[e4oBareJlr)Ho, ecrecrreIII]o npeArroJroxilrrr,, qro rloroli, Bbr3brBalo111i{r-r
MaTIIITTHI>rO 6ypu c rlocreneHllSlrl IJaqaironr, r{I{Te}rclrBrl,re B cpeA}rr{x Ir }ItrB-
I{lrx [rllporax, AoJr)'rteu o6na4arr, rlJloTlrocrbloa 10-20 paa 6olrmeir, Irexrotrlr
IIJIO']]HOCTIr rIi-tCTlII{ B ((COJIIICqITOM BCTpC). Tartnll o6paaOnt, nrbr IrprrxoAr{},r r{
Salt.TiloqelrllIo, qro IioprlyOrtyJ{npnr,rir trorori, RI;rBtrBalorqrlii na Serrle ycroi:L-
rlllBble fIOCJIOAORaTeJILfiOCTII IeOIIiIIIILITIILIX BOBIIIyrt{enni,i C 27-4geuUoii rrOCJIC-

AoBaTeJILIroCTbIo, IIpeACTaBJITeT co6oi.i yolrJlolir{e coJrlrerl}roro BcTpa IraA
arirursorl o6nacrrro [52]. Sror BbrBoI{ trol\Trep}r{Aaercrr rrra}{epe}rr{rrMtr{ n;lor-
Ilocrir lroror{oB, IrpoBeAe}irirJ}rrr B r{cx{rrJratierHot\,r rrpocrpalrcrnc. Ha r[irl. 6
rIpIrBeAeIIa rlarHlrrorpar{xla cpaBl{r.rreJrr,Iro ylrepelrnoii Nrat lrrrrrroi.i 6ypn
{7 clenpann 1961 r., B Teueuile noropoii roJl,no A.nrr oAuoro rpexrlacoBoro
r{HTepBaira r.tlirHeraprrbri,i ff,r-rrilAelrc 6trn patserl 5. I4e 1t uar.lrrrrnur* 

""oir-qlril t0 crarrurri'r IIaIor o ueii cne4errrla, riari o Sype c [ocrorre]rrrbrrr HarrirJronr
[69]. Ha (xlr. 6 crpeflrraxllr yltaBanrrr .firor{erlrr,r BpeNrerrrr, B Tearelr]re Horol)rnx
Ha qerBeproii conercrtofi Itocrr,Illccltor,l paxete rrlli{ noliour,u opl,rer-rrrrpoBaHr{brx
na Colnqe <.nonyuien> [poBoAI4JILrcL rrBn{eperrr{fl rroror(oR rrpororroB Ira pao-
cTorrlrlrrr R: 'L 890 000 nil oT Sermrr. Morxno BrrAerb, rtro uapr.raqrllr t\raf-
Hrrrlloro rIoJItr B cpeAlrlrx rurlporax Bbr3BaHbr nop[ycnyJrr]pr.rbrlr uororicxr 5otrr,-
meit [floruocrrr. Saperrrcrpr4poBairlrbre rrorortu ,4r -- L0e cx,-2.cerc-r coorser.
crByror (upu crtopocru 

- 300 nat/cen) rrrrorrrocrr( * BS npontotdol/cJt:).
27-4ueenrre Bapr{aqr{rr r{IrreHcI{Bllocrrr rirJrartrrlqccfioro noor\{r{ugcltoro LrB-

JIyqeHIIf CBI'{AeTeJILCTByIOT' IITO cOOTBeTCTBy}OlqI{e I{oplly0ltyJlflpr,rble IroTor,iU
Hecyr c co6oii I\IarIrI4THoe uo;ne. Ec;rin aro rroJre BatrIJr{aerctr n iirirlrnnoit o6-
JIACTtrI, OTBETCTBEI{]IOft BA YCITJIEEUE COJII{EqIIOTO BETPA, TO IEOIIETPI,I,A IIOJI'I
alraroruqrla rcoN{erprrr{ nororta [70]. B6.nuar,r Conrrrla rroJre B ociroBrrorr
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IraArraJrr,Ho. Ilprn cnopocrl{ (Berpa)) .- 300 K.nlcen ua op6ll're 3eulr uore 6y,qet

ornJroH.rrTr,crl or paArIaJIE'IIoro EatrpaBJlelrllfl Ira yroJl - 45' 1r Ha 6oJrbIIreM

paccroflI{I{}I craller rroJrlrocrblo aBrrl\{yraJrrrlrrrru. tr4uenno ranoe rIoJIe Mbr Ea-

xoA?rr{ }r3 r{ccJreAoBal{r{fr paclpooTpa}reHr{fl B MeffiII,IaI{eTIrOM IIpOCTpaIICTBe

yofi operrHbtx Bo Bcrrbrrrrne Bbrconoar-repr.r{rrgbrx rlporouoB t1-51. tr4ccnepona-

Irr{e AT,IHaMI{r{}r BcrlJreci{a paArror{BJryqeHnrr lV rrrua, BoBI{trHalorqero B cBfl3rr

C IIOSIIIIJ1\Ii,I IIpOTOI.IHbII\,IL{ BCIIbItrIHa}II,I, ilOI{aBaJIO, qTO B},IXOA BbICOItOBUepII{q-

rrr;rx IIpoTori{oB I{B aKTI{Bl{oft o6,racTlr AoJli{{eu IIpor{cxoAr{Tr, oAIIoBpeI\'IeEI{o

Kp=4* Kp=5 K"=4-

t7.lt t96le tZ
,Bh

Qlrtr'. ti. I\'Iarrumorpalrua cla6onoarryqeutroro l\'Iargr{rgol'o rro-
JlrrBrrepr{oArl3}IepellufiBilIe]r(rr]alJerHorr^rrpocrparrcrBerloroHa
I uro}Iu{refibHo aa'pfixrennLlx sacrflq o'r connqa Ea qerBeproii

ItocNlr4qecItoII paltcre

c IJIaBMSHI{LIN{L{ o6JIaI(aN[lI, BIJBtlBaloq!1i\[1r ua Seune IIaIHIITI{I,Ie 6ypu c SC.

Tluenuo 6naro4apa oco6eugocrtll\r B IIporeKaIII{I[ ]IaIEI{rHbIx 6ypr c SC (aUe-

BarrHoe 1raqaJro, rJraBlra.fl r[aaa, cna4 rr,rua (Dop6yula B rrnTerrcl{BFlocrr{ raJIaIt-,

Tuqecnoro r.ranyuenna) , rrJraaMeHHure o6naxa, BLr6poileul{I,re I4B aRTrrBIr},rx

o6nacteil Bo BpcMfl paaBrrrr{fl xporuoc$epubrx Bcrlbrlrren, .flBJlflIorc.rl I{ar{6oJlee

Jrer6o orolr(AecrBJr.flelroft noMrIoHeHToft n Hopuyr;nyJrflpHoill uBlyrIerIrIII Colnqa.
Oupe4enxelrafl rro BpeMeHr{ BatraaAbrBal{ua SC orIrocI,ITeJIr,Ho Bcrlbrltrltr4

c1opocrb rrJra3lrer.rHbrx o6ilanoB cocraBJr-Eer ..- 1000-2000 rcnlcen AJLfl cl{Jrb-

r.rbrx rlpoTorrHlix Bclbrlrer It-3], yMeHbrnaflcr, Ao - 600 rcnlcen AJLII cJra6brx

Bcrrbrr[e11 (cru. ra6n. 1). tr4ureucuBirocrr, naplraqlrft r{arHIITlroro noJr.rl Bo Bpe-

ux 6ypr, c SC yxaarrBaer r{a BHaqr{TeJrbuy-Io trJlornocrrr rlJlaBMenur,rx o6na-

HOs, flo flpI(OCTI,I BOAIIafia.rIDlIorO CBeqeI{[.fI BO BpeM.E. Culr,Iroft [taIHI{THoft

6ypu B r.rrotn t95B r. rlairgeuo [67],.rro trJloruocrl; eJlenrpouoq B TIJIaBMeE-

uonr o6rane cocraBJr.Eer * 300 cm-1.

Boapactarure rroror(a aracrllq r{ cMerr{eur{e crrexTpa H 60ree Br,rcorr{lvl al{ep-

rlrann (,- 2000 aa) r{BN{epeHo rreflocpeAcrBeHHo B r[effirlJralrerHol\{ IIpocrpaHcrBe

Ha crryrHrdne Explorer X [43] ncneg Ba BIreBarItlr,IM HarIaJIoM Marr{nruor"I

6ypu, aapetr4crpr(poBaHrroi{ Ha 3en,te s 15h 03- 27 rvrapra 196{ r. (c[ur. 7).

flocxonr,Hy 6ypu c t.[asuofi r]raaLr nrrabrBalorcfl, r(aH rIpaBI{Jro' BcrlbIIrIHal\{[,

yAaJrer{Hbrl\{r.I r{e 6oJlee qeM Ha 1.30' oT IIeHTpaJILHoro r{epI{AIIaHa lL-21 ,

BoBMolI{Ho, qro iuarg[Tnan 6ypn 27 rtapra 1961 r'' B reqeul'Ie noropoli pe3xo-

Blrpa111erlHoii rlannOit $aalr ue saperI{cTpl{poBarlo, MO}HeT 6brtr, Cs.saaHa cO

ncubuufiofi, Ha6flIoAaBIxefrcfly61ustL Bocrougo1o lnrrt6a 26 uapta B {0h t5-.
Brrconan cHopocrr, ABr{}fier{r{fl rrJraB}IeHHr,rx o6ranos BJrerler aa co6oii ogno

BalnHoe cJTeACTBlre, flocno;nr,ny Me?rtfl.[allerl{oe N{arHI{TIroe rIoJIe Ha paccrofr-

ulrrt op6utr,r 3eunra I4N{CeT Ba\{eTHyIO aBIIMyTaJIbHyIO COCTaBiLEIOrqyrc, ilpo-

iox<4enue rrJraBl[e]rgbrx o6raxoe qepea i\{elrtlJla]Ieruoe [pocrpaHcrBo AoJI)nHo
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IroBJreII], Ba co6ofi Ae6opllaqulo SToro rroJl.fl, cTo .flBil.flerc.fl oAHoft r{B npnrIITIr

crraAa Oop6yrua B rrrrrenor{BHocrl{ r'aJranTrlqecr(oro nocrrrlqecxoro rrsJIyrIeHId-rI.

,flpyroil upuunnoil,rBJr.rrercfl yBJreHaex{oe nnaeMoir (BMopo}r{euHoe) MarI'II{T-

Hoe rroJre anrlrnuofi o6.racrr'r. BoatrrurEoserrr{e NlarHuturrx 6ypr c SC or Bcrlbr-

urer, yAaJlelrrrbrx lra 50-60" or II,eIITpaJrbHoro rleplrAlraHa, yHaBLIBaer, rrro

(arel{T), pacrrpocrpan.alou,ulicfl sepea NIeffiTIJIaI{erlroe [pocrpaHcrBo, IrNIeer

Ha paccro.trnlru op6urrr 3elt,nn lurre-iirrr,re paax{epbl *2 a. e. Sror tfattr,

ftp=3' th=6 t("=5- fi^=::'
7i til|
tnu

90

N=10s cn-?,cer-|

27,111 1961 a, 15 l0

60

aa

0

ilh

()rIf. 7. ilalrrrrrolparrrr:t Ilo:J-\r)rrlc-ulrofo rr€tfrrJI'r'iio1'o troJrtr
27 rrapra 1.{)61 r., lior'}{a aa rlpeAeirilr,tlr tlitt'HI'l'rrIIol'o 1ro,-ltr
Scrrr-rr.r la clyrrrlrric IlxpJoler X aapornc'lpllporlarrrn BoBpitc-

TttlIIIrI IIOTOI{a lI yBeJIlIqOIlIlrI CIiOpOCTI'I tIl0lll{ BCTIOA

3a D[03a|1Ir,r.\r 1ttt11i.t,ro]I oyllll

Rrrccre c rra"[oii Arrrrrerb]rocrrro 5ypr, (- L-2 cyron), ctsr,rAererLcrtsyer, rrro

BoBrryqerrrre o:r Corrrqa paclpocrpal.rrrercfl rxlrponr,rM (rpontou. Boauoatrro,
qro SC r,talsurlroi 6ypr nrrauBacrc.fl paclpocrpannrouleilica arepeB nremrrJra-

rrerrroe [pocrparrcmo y4apnoii rorrrroir, a yn{errblrerr}Ie r,rlrrerrcrrBrrocrr,l ra-
Jlartrr,rarecrtoro Hocl\Iuqecnot'o -r,rBJryucrrI,Irr B l{aaraJre crraAa rDop6yrua ecrb
cJrcACTBr.re 71e( oplraqur{ aBr,rnryraJrr,tro-ii cocranrrltorqer:i xre}rirrJraI{errroro uar-
Hrrrlroro rroJrrr Ha op6[Te 3err"rrlr lr Ba ee [peAeJra]rr{.

Pn4 apryuerrroB B rloJrrray cyqecrBouaHr{r{ B r{e}nnJralrerrro[r rrl]ocrpalrcrBe
uprn6nlranre.rrr,no paArraJlbFroro rrarlrr{TIroI'o rIoJIrr (c nx"rilouenHr{}rrr HeoA-

r{opoAllocrrrlllt) , uueroulero Bar[crlryro aBrrNryraJrbIryrc nonrfio]rc]iry lra pac-
croflrrr,{r,I op6nrr,r 3errnn, uprrBeAerr n [1--5]. Sartolrorleprrocrrr, ronytlnsllurn
I4B LICCJIOAOBaIIIITI paCupOCTpaIIeI{}IrI B i\I0}I{IIJI&H0TIIOI'I IIpOCTpaIICTBe BI;ICOttO-

aHeprrlrllrblx riporolroB or crra6r,rx Bcrrl;rlren, HaxoAfrrcrr B cor.JIacr,II,I c [peffi-
rrr,rMu peayJrr,Ta.Tillrrr. trIa ra6;r. 1 rrotrrtro Br,rAcrrr, qro Bller{fl Ba[aBAbrBalrtrrr
IrarraJra BoB pacralrlrfl l,in or BanaAlrblx BCrlr,rruert BHarllrreJrblro rIcrrLflre ,

Eelr(eJlr[ or Bocrorlurrx. Bo.ur,urflIrcrBo c;ntr6rrx BoBpacral]r,Ifi lnri, ua6.uro4a-
ercfr Ha c!one norurlrtelrufl I{IrrerrclrRlrocrlr raJlaltrr,Iqecrtoro Hocr\{r.rqecnoro

I{BJryqeirufl Bo Bper,Ifl r{arrrrlrrrr,rx 6ypr, c SC u"rtu 6ypr c [ocretrerr]rbrr{ HarraroN{
(crr. t!r.rr. t lra [t]).,[,axe B Dr].rx yc.TroBrrflx BpeMfl BarraaAr,rBa]rr,rfl rr,rcono-
aueprrrrlHl;Ix rIJloroIIoB or Bocror,rIILIx BcflLIrrcIt r{Horo 6o.tt ute, qeNI or Btr-

rlaArrrJx. 3to, nr'rglu{o, cB.s3alro c ror\r, sro rra $ouc 27-4netsIrbrx napr,raqnft
rrlrrer.rcrrBlrocrr{ r{ocr{uqecnrrx nyuei,i, rrorla coorBercrBylou1a.fl anrltetlafl o6-
rracrb rraxoAr,rTcE rr sarraAy or qeHrpaJrbr{oro r{epr{AtraHa, pacIIpocTparre}rr{e
BI]ICOI{OCHepfr.IqUbIX IIpOTOITOB OT IIOCTOrrHr;rX B0rrbrflrert BaTpyAHerro CyltlecT-
Byloqr,rr,rrr B l.re]nrlJralreTHor'r IIpocTpaHcTBc NraIIrr{TIrbrNrrI rroJT.frtrrr.

,I[cxa5ps l!02 r.
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Ar{AIEMr4fl tIAvI-( CCCP

I,1 3 B DCTI{fl ITPbIT{CHO IZ ACTPOOI4 3'I II ECH O M OBCEPBATOPI4I4

Tou XXX, 1963 r.

MAJIbIE 3(DOEHTT,I BCII6IIIIEI(
B HOCMUqECTMX JIYIIAX IIA OOHE OOPE}TM-CIIAIA

B. M. B,ocr.|u",nwper.uilt i

fIo ulrponori cerrr crauqlui r{ocrruqecftrrx lyuei:r nayueurr ar!{eHrrr xpolrocdrepnrix
BctrrJIUcH 6arna 2 ua {rorre {trarr loccrauonJre}rrrrr (Dop61,tu-cnaga. llcnofltaosaJrrrcr, Aar{-
rmre rrcr:rlponurrx uoflrrropoB nepr,roAa l,Ifll [15]. trllayuerr,r a{{enmr 55 Rcrr,rruen na Sone
mccrc Oop6ym-ciralloB (tafu. 2). Iloxaaarro, ,tro BcrrrrIrrxr{. rrporrcmelilr{e n anrrRnoft o6-
Jracrrr, orBercrneluroii aa (Dop6ynr-ctraA, xapaKTepI,tBylorcfl rraflilqr,reM Bo]r rorraAaul,rfi,
MeII6Ilrr,n{ Sarraslu,rDarl]{elr r,r 6otrce r{opoTl{rr ilo npoAoJrrr(lrTeJlbrrocT[ erlfexra [o cpaBrrel{ruo
co BctrI;IruKarrtr or Apyrfix anrrrBrrbrx o6nacrefi (cu. {rar, 1,,2,6). 3{freHrrr Bcrrbrrrrexrra

Sone nr,rcoxoft tr{arr'rrrruor"r an?r.rlnocrr,r ue o6napymuBarorcrr ($i,rr, 3), }Ia ocnosanlrrr [oJry-
qeuHLIX AaIIIIIJX MOE{IIO BaftJIIOqIITL, qTO MeXIIJIaEeTIIOe MaTIIIITHOe UOJIe B IIepIIOA paB-
nurlra (Dop6yrr-ctraAa nrlreeT BI.rA rpy6i<u pacxoAEqrrxcfl cr{Jro3brx rlluuft, cBrrBBlBaotr{}rx
coorBercrByroq),ro anrrrBHyro o6Jracrb Coruqa c Seu.nert ({r,rr. 8).

SMALL EF]TECTS OF FLARES IN COSMIC RAYS ON TI]E BACKGROUND OF
TIIE FORBUSH DECREASE, by B. M. Vladimlrsky.- The effects of class 2 chromo-
spheric flares on the background of the recovery phase of the Forbush decrease have been
studied from data of the rvorld array of cosmic ray slations. Data obtained by rneans of
neutron monitors during the IGY period [15] are used. Thc effects oI 55 flares on tfe
background oI 6 Forbush dccreases are sLudied. It is shorvt that in cornparison to flares
from other active regions, the flares from active regions responsible for a Forbush decr:ease
are characterized by presence of impact zone effect, a shorter delay-time and an effect
of shorter duration (figs. I , 2, 6). Flare elfects on the bacl<ground of high magnetic activity
are not detected (fig'. 3). On the basis of the data obtained it can bc concluded that the
interplanetary magnetic field during the period of developrnent of the Forbush decrease
has the form oI a tube s,ith dilerging lines of force, connecting the corresponding active
solar region with the earth (fig. 8).

1. IIpu rrccJroAoBanrrr,r MaJrbrx a{Senron Bcrrbrrtren B r{ocMuqecxux ryqax
(*. ,.) (uo4 ua.lrrrruu D{SeHraMr{ roApaayMeBarorc.fl BoBpacranr{fi r\reHee oAr{oro
trpoqer{Ta -n nyH,tounoft xouuonenre) LrHTepBaJrbr BpeMeHr4, BnIlrcqaloulrle
(Dop6yur-cuaAbr, o6brqHo rre paccMarprlBaJrrrcb (cu., uauprMep, [1, 2i). Euro
tror(aBaHo, sTo B r{arHr{Tlr0BoSxryrqeHHr,re AHrr nraJrBre e$$extrr BcrlbrrrreH JrI46o

orcyrorByror, lrtt1o orreHb N{arrbr [3, 41. O4Hano o6qerr3BecTHo, qro Orop6yur-
ctraA SHaqr{TeJIbHo rIpoAoJI)rttrTeJIr,Hee, qeM cooTBeTcTBylorqa.fr r{aIHr{TIrafl
6ypa, raH rITo +aaa BoccralroBJleHr{fl r{rlTerrcr{B}rocrr4 HepeAHo rrporer(aer trprr
oqeHb rrr{3RoM ypoBlre MarlrrrTHofi aKTrrBHocrr{. Boupoc o HaJrr{qr{r4 a6$exron
MaJrbrx BcrlbrrxeH Ha {oHe draarr eoccralroBJreHr{fl crrelr4aJrrrHo He paccMaTprr-

250



Balcrr (ecrlr ue crturarr, arruBoAnqecrrrx peayJrr,raror [5, 6l). Mexray rer\{ r4By-
qeHr,re EToro Borlpoca lrpeACTaBJrtrer BIIaqI{TeJrbHr,rfi unrepec, B qacTlrocru

AiIfl: 1) BBTflcIIeHI{rr Bolpoca o ror\{, Bce Jrr4 xpouoc{epnbre Borrbrrrr}r[ colpo-
BOlr{AaIOTCrr renepaqueft n. t., 2) ll3yqenr4fl reoMerpur4 MafHr.rrlroro rroJrrr
B r{ex{rrJrar{errroM rrpocrparorBe B rreprrog CIop6yru_a$drenra.

To, u:to Bcrrbrlrrnl{ tt. Jr. AericrBlrreJrr)Iro Moryr na6nro4arr,ca ua cfoue (Dop-
6yru-cuaga, rroxagbrBaer paccMorpelrue LloorBercrByloqr,rx AaI{Hbrx o <<6onr-
Ilrlrx) BoBpacralrlr.trx. Onaetrnaetca,6onee rroJroBr{HbI I{BBecrHI,rx co6rrrlrfi
6eccuopuo npor{BorrrJro ua {one (Dop6yru=cnaAa, B qacrrlocru, 7.rrr Lg4z r.,
31.VIIi 1956 r", 16.VII 1959 r., 12, 15,20.XI 1960 r., 4.V tg60r.,3.IX
1960 r., 18, 20.VII tg61 r. (cnr. [J, Bl). Ilpoclrorp co6nrnfi, aaperracrpupo-
BaHHLrx ilo flourorqeHr.rro B nonrprrofi [rafrHe (6norayry) IIa rrpor.E]fieHrrrl
rrcnr 1957 r.- gera6pr 1g5g r. tg-121, rroragbrBaer, qro ue uenee 60%
cJryqaeB rrpr4xoArlTcrr r.ra orpesHr[ BpeMe[r{, HorAa r.rHTeHcrrBHocrr, 6nrna cy-
qecrBeHr.ro rroHr{}fierra 6raro4apn G)op6yru-cuaAy. Barxgo orMerr{rb, qro
6onrrulrucrso BcrJbrrxem, AaBrrrnx 6olruroe BoBpacral{r{e na Soue @op6yru-
crraAa, rillor,rsoxrJro o m,ofi ?rce aqmu7Hoit o6nacmu, noropafl orBercrBeHHa 3a
cua4 (o:ro, B qacrHocrr{, 7.ili Lgl+2 r., 16.VII l95g r., lb,20. XI 1960 r.,
4.V 1960 r., 18, 20.VII 1961 r.).

2. r43y'ls*vre a$$exron i\raJrbrx Bcrrbrrxe* ua (roue (Dop6yrr-cnaAa npeA-
cTaBJrtreT I4SBeCTHbre TpyAHocTI,I, CB.flSaHHbIe B OCHOBHOM C:

1) 6onr,ruefi rro cpaBlre]Ir{rc co cnonofiHnrur{ AH.sMr[ trraMeuqr,rBocrr,ro cyroq-
noro atfsen:ra (uro BarpyAHfler BBeAeEr,re [oupaBHr4 Ha cyroqHyro napraaqurc);

2) yueruueHl'Iel'I B Eror neprloA HeperyJr.Eprrbrx noJre6aluit r[HTeHcr4BHo-
crlil - $nynryaqlrfi HeanlaparypHoro [porrcxo]nAeuraa, o6napy]fir.rBaeMbrx
r{BMegeHr{enr u-lrgAexca [13] ;

3) noauoxnrll\{ nplrcyrcrBr{eM Hopornorepr.roAuqecxux none6asr.rft r{HTerr-
clir,srocrur 1141.
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iloerouy rrpra usyqeuur a$r[exroB MaJrIix BcrIbIIrIeIt paByrIIIo B AaIr]IoM

cfiyqae [pLIMeIIIlTb gnoftUoe ycpe[I1egtre: C ognoii cTopoHBI, IlCIIoJIbByfl AaH-

Ebre Nrr{poBoti CeTII cTa]IqIIfi AJIfl Ita]I{AOIo CO6LITIrI, C ;1pyIO]-{, [pI[1\'IeHtIfl It

loilyqeHr.rtrNr peByJrbTaTaM [IeToA IraJIo]r(eHlI.a 3IIox. Ba]fiIIoe BHarreH[e rrrleeT

IrpI{ aToII AOCTaTO{I.IO aHItypaTHOe trCtrpaBJICEI'Ie AaEI}Ir,Ix Ba cyTorIHyIO Baplla-

q11rc. flepeqellb I4CIIoJI6BoBaIIIIbIx CTaHIILIii It. JI . IIpIIBeAeII B TadJI. L.

OcHoslrnrrrr.r r{pr{Tepr{alrrr flprr Bbr6ope cralrqrrlr 6rtrr o6peeatoulafl iltecrltocrb

Ee 6onee L0 Eto, orgoclrre"rlrruo rle6oJrr,uarr crartlcrl'Iqecxafl ol[l16iia rr3l\'Iepe-

11prfi, Ao6poHarrecrBeurrocr-6 r{aTeplralla. tr{crroJrbBoBaJrlIcL AaIIIIrI0 uelirpor-

Er,rx MoHIITopoB IIeplIoAa Nlff [15]. Aauubre o BcrIbIIlHax 6LUIIT lls.Erlr I{3

r{araJIor.a !,o4con LtGl.,[,,r4 Ita]I{Aoro ua 55 o;tyuaeB BCIILITIeH (na r!oue ceuu
qpop6yru-cnaAoB, I1C[OJIITBoBaJIIICL BCIIrIIUHII 6a,tla 2) 6pa;rr,rCl TI]I{ IpyllllbI
cralrqtrl:i lI coorBercrBelrr{o crpol,rJri,Ici, Tplr rpadrrllta nplr ]IaJIo[teII]IlI ErIox:

1) 25 crauqr,rr-r rr3 [epequc,fleflrrbrx B ra6n. 1; Arrrl Ita?r{Aoii craIIulII'I BLIaTI{-

rarlcfr cyrounrtii arfrfext [o npeAl,1Aytqcrly iIJII{ rrocrleAyloqerly AIIIS - B 3a-

BI{cLrNrocrlr or rofo, B Itafioi,i AcI{b I,rBN{errrrlrllocrr cyrotllroij BoJrIIbr rIo cpaBI.Ie-

rrr{rc c AaHII5ITI AIterI 6bIJIa IlaI'INIeHbIrIei'r (.11o QIIpcAeJraJroCb llo rparluHy);

2) unrr crauqrrrl c rrr.rporort 1,, ) 65"; cyrougbri{ a(l( eitr Ht1 erllx crarl-
qrrflx coIJIacHo [17] aa IIepIIoA MIf o.rcur xIaJI - oltoJlo 0,1-0,29/o lI oH He

BEIqI,ITAJIC,fl;

3) gennrs cpeAIIeulIporIILIx cTallqufi (orueuoHbl B ra6rl. t ana'ltorr *).

3114 craUqrul floflapllo paBIleceHIJ IIo ASJIIOTS Ha yIoJI' 6"uia3rilrfi n fl,

Tan rrro carvr Bbr6op ux npr.{BoAr[T n yH[qro]r{eIlrrc [eprroir rapxIoIlIrItlI cyroq-

Ilol,i Bap[aUur.
Ta6.'rrrrta 2

IIorIcp
ari'r'r.ra roii
o6"lacttr,
OTBETO'I.
]lerrHoii
3a cnafl
(IIo }Iath)

4125

4159

4189
4263
4476

1t7 4L

Iiooplr'rHirrr,r
BCIII]ItrIHI'I,
OTBETCTDEII-

rroii Ba cI-Ia]I

31",s 33'1,

22NT5E

265451ry
14,537 D
145788
10 ,-t 80 I,y

rluclo Bcrhllneft
6anna 2

'#ffir'l{rH-"{#i

L)0(eFir IlonLtulel{

(DopOyIIr-cilaE

29.VII I 1957 r

2t.x
26.XI
25.III 1958r.

16.IX

cIIala

;;
I

- I n novrux
B naHIrotI, I aHrusuhlxoo.{acrll, %l oolacrax

2

6

1,

L

J

I
10

9,0

9,6
6,3
70

4,5

157Ir

0,34

He oOIIa-
n'T"o

-0,3
_0,3

0,24
0,L7

He o6ua-
pyEreno

He oosa-
pyffieEo

406

158

Jhtr

JZO

Cua4nr (Dop6yura, Ha d)oge l(oroplix 1r3ysailtrc], a{$enrrr RcIIbIIueH, Ilepe-

qrrcJlelrlr B Ta6JI. 2. Tam )I(e [oI{eIqeHbI xapaHTopL'I3yIoU,I4e Ilx [apa['IeTpI'I'

Bsrrrbre r,r3 [{B] . I4a Tlonotbflo 6olrr,urofo qr{cJra crraAoB 3a [epirroA Mll err,r

cryqai( 6tr.nu ssr6paHl,ItrOTO\{y, TITO trX OTO}HAeCTBJIetrlIe c cooTBeTcTByIOrqlINIlI

xpolfoc6epu],rrlr4 Bcrrl,rrtrr(aMlr ]re BrIBIiB&Jro cepbeBl{brx oo}rllolrrlti rr ol{u 6LrJrIl

A0CTaToqrro rrpoAoJr?r(rrTeJrbHrrrN{r{ B IIeprIoA BbICoI{oii BcIIbrIIIeqIIoil aritns}rocrtr.

XpOuOctleprlble Bclblmxu, IIpOI{CUeAIIIIIe B IIepIloA cla3lr nOoCTaIIoBJIeIIIIfl

OIIaAa, 6rrnr paa6urEI IIa ABe Ipyrrrrbl: t) ncnnmnll, [pol{culeArIfiTe 6 mofi' )rce

oFo.Jfu

29.IX



cailoil annlusttot1 o6,Lacmu,Itoropafl orBercrBerrHa Ba (Dop6yru-crlaA; 2) rcnrrru-
nrr, [porrcrneArrrr{e B Apyrux axTrrBrrbrx o6nacrgx, flplr arou I{crIoJIbBoBaJltrcb

nalrHbre o IIocJreAoB aTeJIbEocTfl x aHTtrBI{[rx o6nacteri, co6paunr,re ]Ia cTalrqlrtr

n .u. Itprrnrcnoft acrpo$usnuecxoft o6cepsatopnu. Lllrcno BoIII{IIIeH toft n
gpyror:i rpyflflbr AJrrr HamAoro crraAa orrlleqeHo B roit me ta6n. 2. tr{urepua;r

BpeMel.ru Melr{Ay I\IrrIrL{rryMoM I{Il-
Terrcr{BI{ocTI{ cnaAa !I MoNIeHToM

scubrrrntlr 6srn car{bII\I paauoo6-
paalrbrM - or 8 vecp\o IioHI{a Boc-

CTAHOBJIEHI{fl I{}ITEHCIIBHOCTtr

(r. e. 4o 400 vac, cnr. ra6n. 2).

Hecrionrxo Bcrlbrlrrelt r Haxgoii
rpyflrre [por(Borluro na clone nr,r-

conol)r uarnnruoli artrrrBrrocrl{

0,7

0,6

05

0,4

0,3

n

5
0

20

t0

'tDttr'. 1. 3r[r]ert:L' BcIILItueti 6a"ru.,ra 2 na t[orto
t{raar,r uoccrarloBJleIILItt rDop6yru-cttaAa ts aH-
'IIIIJ jl,lr o6lacux, orlrci o'rBerlrlt,I-\ Sa cllaA,

HA.]IO}I{CIIIIE AlIOX

.1- 25 ctauqnii c IICHfiIo,ICIITbIITI cyroulltttlt io{r[ctt-
'1'oxl; 2- noJItlpHLIe craIlIII,lrl; .? -IioppeJrllpoBaHHbIc
crarl(Ilu. I'ucrolpaMMbI n tlt't?fiHgli qacrll 

- 
rllrcJlo

BCrIblrrICri D ADYxqacoBoI\r nrlTepBaJrc, ycpenHcHl{oe B

coorRercrBrrr{ c ocrroR}rrJrr rpad)unolr lcultey encpx):
B tlirlrlrrrbrx o6.racrnx, cBflBaHHbrx c @op6yru-cnaAolt
oaJrra 1 lr 6a;rra 2; cyrrlra oI. rpeAbrnyilIlrx c g,o6an-

Jrclllrci\r Bcnbrrlcri 6arJra 2 ;lpyurx ilI{TIrDubIx oOracreii

(DI,II'. 2. 3r[rlerir BCTITJITTeI{ 6a.rr,na 2

B aI{TLIAII6IX O6,rIaotlX, Ue CBtlSaElbIX
c tDop6yrr-cuit,tlorI, rla.,rrox{erllre Srlox;

A - Bce cJr]{aII; -D-IIcHfiIo.IcIt6l 19 Bcnblltrelt

ua (;one clIagor:23.III 1958 r. II 16.Ix 1958 r.
flil)I{Hue rlrcrorpau\Ibr,-.trrc;ro acnbllffen
B trByxrracoBorr lrHTcpBaJre, ]'cpc;(IleHHoc
B coorDcrcrBrrlr c ocrroDlrblrr rpa$tIttont, 6al,la,

1 - eautrprtxonarto

(/(, ) 3 + IIa [porrr]r{enutr 9-l2q,ctc) crrr,{Tarr or rrarra"rra Bcflblrrrltu).3Tu
'co6r,rrufl (ncero lrx 6rr.,ro 13) paccrrarlllrBairr{cr; B coorBcrcrBr{rr c peByJrr,Tara-
r,1r'r, [oJryqerrlrbn\rr{ s [3, 4], or4ellrroii rpyunoii.

3. Ipat}trrnu ycpeAr'rerrrror,i urrreucfleHocrrr A[rr o6er,rx rpyn[ BClblrrlelt
rpllne/Ierrbr Ira r[lrr. 1u2. Ha {ur. 3 rprrBeAeE rpa(rurt ro [arrHbn{ 25 ctarrqlrii
'c BbI\rreHrrbINI cyrorrlrbru ar[$enrou AJrfl Borrbnrrex rra d)oHc rroBbirrrerrrroir rtar-
III,ITIIOi,t A1{TI{B HOCTI,I.
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/"
0,3

Tar nan 6trro rxerareJllHo rdcrIoJILBoBarL HaH r{orfiIro 6orrrre Bcrrbrrrex,
IlaJroEtoHr.re a+SeHron 6rnano pacrroJrolr{e}rHbrx Bo BpeMe}rr{ scnrrmeH 6uilo
rlens6erxurrM. B cs.flalr c erI{I\[ uuxre rpa$r4noB rrl{reHcuBHocrr{ rrocrpoeHbr
rr{crorpaMlrbr Bcrr},rrue.rHoft antl4slrocrlr. ,(ra r}ur. t ero scurrlxeqlrafl aK-
TI4BIrocrb o6racreii, orBercrBeHr{brx Ba crraA, orAeJrr,Eo p,nn 6atna 2 w | - gse
callble Hrr?firrr{e rr{crorpaMMu (6ann t - mrpuxonxa) , lr cyMMap]ra.rr - c Ao-
6arnenzeu Bcrrbrruen 6a,rna 2 gpyrux o6racrefi - Bepxurr.rr rr{crorpaMMa
(uacrax rurpr{xoBr(a) . Bce ycpeAueuo B coorBercrB:r^u c ocrroBrrbrl\{ rpa{uxou.

flnx $ur. 2 uocrpoeua Bcrrbrrrreq-

Ha.rr ar{Tr,rBIrocrb scex o6flacreft
(6anr t - xrrpr4xoBna).,[nx no-
JI.EpIlbrx crauqrfi v. Arrrr. rpyrrrrbr
HoppeJrr,rpoBaHulrx cranqlrli nne-

AeHa rrollpaBHa Ha cr,rcTeMaTlIqe-

cnur,i xo4 rraMeHerrr{rr r{HTerrcr{B-

Hocrr{, csflgaHHrrfi c BoccralroB-
JIetrrrer{. BoccraHosrenfle rrpeA-
IIOJIafaJIOCb IrporrCxoA.frtr{rrM Iro
nr.rneft nolry B ar( oHy, BbrqrrcJrerrHarr

cHopocrb BoccraHoBJr enwn 0,02%
n uac (Sm. 1). O6paqaficbr( pac-
cMoTper{rrrc flepBoro u3 IIoJIyqeH-

nrrx rpadtunon c[ur. t, uoffiuo BIIAeTL atl$eHr B HyJIeBol\[ [IITepBaJIe 0,25 +
+0,03 0/o ,t.e. B TOrlI AByxqaCOBOI\[ LIfITepBaJIe, IAe 3aHilIoqeHbI Hasala lrCCJIeAye-

Mbrx BctrbrrxeH. 3S$eHr BaMereu rar{Ete ra na rpa$nne 2 (uorapubre craHrII4IlI, Ho

B rrpe4eJrax ouru6ox) . Ha rpaftraHe 3 (HoppenupoBauuI,re cragllnr{, paBlrecerrbl

rro AoJrroTe Ha yroJl rr) adr{eHt, oAHaI(o, orcyrcrByer. Tanas xte HaprI{Ha

r{MeeT r[ecTo lr Afifl nropoft rpyflflbl BctrhIIIreR (na Sur. 2 uoxaean ToJIET(o rpa-

SuH gna trepBoro Croco6a o6pa6orxtr - 25 ctaUqufi c ncnnroqeHl{bll,I cyroq-
nurrr a{{enroru) . flo atofi upuuuue yMecrHo IIoIIEIrarLc.fl o6rscnuts aro paB-

JIUqtre.

Itan 6rrlo ror(aBarro u [19], Ba]HHoe BHaqerrue [Jrfl BbIAeJIenua a$Sexroa
MaJrI,rx Bclrbrmelt IIMeeT TIU,aTeJILHocTb yqeTa Cyrouuoft BapLIaqIIIT. floarolry
cpaBI{r{M ocraroqgrrft cyrouUr,ul e$$exr no nepnofi IapMoHI4He A;rr.s clyrlatl
r{cnJrroqe}rr,r.fr ero rro ilpeAblAyqeMy IIJIII [OCJIeAyIOqeNIy AIIIO C cyrOunr,ru as-

Sexrou AJrrr HoppeJII,{poBaIIH},Ix crauqllii (rpar}lrxu cooTBeTcrBeuno 7 v. 3
{ur. 1). B nepnou Bapr,raHre cyroqlIafl BapI{aq?I.fI l4cltJlloqaerorl c roqHocrblo

Ao r{BMelreH[ii oTo AI{fl It AtrIo aMIIJII,ITyArI I{ $aar.r. Ectrut t. - I{srIeIIeHI,Ie aM-

[JrtrTyALr AJI.a AByx COCSAEI{X Ageii, a I - IIB}Ie}IeH[e $aBbI, To OcTaTOaIHaff

Bapuaqr{.rl A. 6y4et:

L1;= agsin (a + +) f r cos (a * q),

r\e o,- aMrlJrr{ryAa cyrocgoro a{{exta, a q - ero $aaa. Heuocpe4crBe}Il'Ibrx

AaHHbrx o Beilrlqr,rge r I{ g I-re r{Meercfi. flpe4craonaerc.fl paByr{HbIM B3trrb B na-
qecrBe ;p BelrrtquHy pa3EOCTI,I Me]ItAy rOgOnoft cpe4neii lr an[IIJIIITyAoi'I e rOA-

MyrqerrHbre AHI,r, qro cocraBJrtrer, corJlacrlo [20], oro,ro 0,1"50/0. Berlruuny tp

c)R/

(irr.r. 3. Urlrfonr Bcrrrnrrcri 6anna 2 r]a rloue ulr-
corioii uif.urrrnoi"r ttIirIIIlIIoc'rrr (13 cirytlaci,



MOInHO rroJrox{r{rb - Lh =0,3 paAr{aHa. 3ro y4noeuHoe BlraqeHr{e cpeAHe-
fiBaAparilquoro orltJrol{eulr.fl or rogoBoro cpeAuero (npntorrr Mancu}raJr[,Eoro,
g,na Beprrur 0h,48, cm. [21]). Torta

Ar = 0,3o + 0,15 sin {5'

tr? rroJlarafl a -0,3%, Lr:0,13%. flpe4uoJraraJlocb, qro BcIoAy BHar( oT-
r(Jrolreur4fl rrJrloc, TaK qro ara BeJrr.rquga 6nuana H Mancr{}raJrsgoft. Ha caMoM

AeJre, [o-Br4Ar4MoMy, s 6orr,urrlucrBe cryqaeB tlaJrbre trBt{eneutrrr I tr g rrpo-
r{cxoAfr HeBaBIrcr.{Mo, qro BI{ocr{T, }re}r{Ay lrpoqr4M, Eotrorllurerr,nrre {nyntya-
r1lrrl rrpu ilocrpoeurrr,r onouqareJr],uoro rpa{rana IraJroxreHr{.fl Errox. ,(ln Hop-
peJrrrpoBaHubrx crarrquft ToqHocrr, ucnrloqeHuE Baprdaqrm orrpeAeJrfiercs

7.

e,b

0,4

c,2

!)

0,6

0,4

0,2

0

(Dur. /r. Er|{ex,r Bcrrbrrrre( 6awra 2 ro
It opp eJrrrp oB aHr{hrtr cTaHqlrrrNr, rlaJr o}I{eHue

enox (rplr cnyuan)

(lrrr. 5. llrrrcucrrlrocrb, ycpcArreurrafi rro
rnuCorir'. utttJtot lt,lltoll ,iprir r]rttr'. 1, _i

rr r!rrr, 2 B otc)'rcJRlc aurrr,ruclt 6uta 2

TOqEOCTbIO nOg6Opa craHqrafi, T. e. ornJroHeHr,rfl or yfJra fl r{x paBrlocrr,r AoJr-
rot. CyrqecrBeHHo rar{E(e, .rro6Lr cralrrlr4rr pacnoJrara;rr/rcb Ha o4uoft urrrpore,
ran Har( Saaa nsueufl.erctr c uurporofi t211. B aroM cilyqae ocraroqubrir cy-
ro.runfi a{$enr 6yger

L,,= a6sin /a -t g\ 
-""'\* | 2J'

rAe 0 - cpeArree BHaqeHue orr(JroHeHr{fl gnr srr6parrHbrx rrap cranrlufi or
yrJla f[.,[nn rrr6palrnbrx rrap sra BeJrr{qlr:rra - 29": 0,5 paAr4ar{a. Cpegnee
pa3rtrtlr{e B rxr{pore * L3", qro BHecer n 6 Aouorur{reJrr,Ho 0,18 pa4lraua
(oqegeuo rroAar{Hbr1\{ [2tl); anax, Har( r{ B rrpeAbrAyu,eM crryqae, BcroAy 6epercn
noroxniorrur,ru). B li:rore Lz:0r20o/0. 34eor, 11e ycrego erqe, cro aM[Jrrr-
TyAa raHlHe BaBr{cr,rr or urt{porbr. Taxnlr o6paaoll, flepBarr fapMoHrrKa cyrorr-
noft napuaql4rr AJrrr noppeJlr,rpoBaHrrnrx cranqnii yqrlrr,rBaerc.a rregee roqgo.
Ha nailraslle c{{enta Bcnbrmel( glr ctoir rpyilnbr crarrqlrfi BrtrrEror, r{po1re
roro, erle ADa cyqecrBeHHr,rx $axropa: Bo-rrepBbrx, rreyqer nropofi rapMoHr,r-
ru (crrr. [19]), no-rropblx, ]IaJIIrque 3oH rlorlaAauIar,i (cr,r. nunre), qro Aor}I-(Eo
saHrr)fiarb a$tpexr, Otcytc:rsr,re a{drenra Bcrrbrrrren AJrrr HoppeJrr4poBa1r}rbrx
crauquir IIe .EBJrflercrr, cJIeAoBareJIbHo, rroBoAoM n coM5elr1rs1,I orHocr{TeJrrr-
HO peaJrbHocru ac[{enra.3ro renr 6onee He orrpaBAarro, qro cJryqar{, r(oropbre
gant rlar,r6o;nrrulrfi ec[rfenr AJrE MeroAa o6pa6orxu 1, qaror aaMerHr,rft acpsenr
r,r tr\Jr.E r{opperrr.rpoBa}rHr,rx cranqnft (clr. {lrr. lt, rge rpar[ur flocrpocrr AJrrr rpex
co6rrruit). Hanoneq, ua r[lrr. 5 uonasa[ KourpoJrb MeroArdnr{ 1.,[,nx aroro
Ha rlporflinenlur 6ypu 25.IILt95B r. 6r,rnlr nrr6panrr Aecrrrl rrnrepBaJroB,
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B noTopl,rx Ee nporraoIUIo BctrEIIIreIt 6alrra 2 (ucnonr,aoBaJIcE xatanor ,[,og-
con [16]). Cepeguua arux rrHTepBaJroB trpr{Hr{MaJracr, Ba HyJIenoft uurepual
rrprr HaJro1reg[rr arlox. Cnegyer orNlerl'ITb Taltffie, qro AJI.fl o6eux paccMar-

pr{BaeMLIx rpytrrr Co6rrrnfi BctrbllnfiI{ He HoHI{eErpI{pyIoTcrI cyIqecrBeHHbIM

o6paeoru onoJro KaHoro-JII{6o oAnoro lts6panuoro I{ErepBaJIa cyrolt. fIuH
y +Bh, Hafi trro)fiIlo Br{Aerb ue c[ur. t, ue cnnaaH c llpoqeAypofi lrcnnrcueurn

cyroqfloro a${eHra rr cHopee ocero o6yc;roBJIeII HaJIo}r{eurlerl a{{enron BcIIbr-

ruen. B 1221 6:t;l..lo ilonagarro, qro MaJIbre BcrIbIIxItI{ 6anra l nocre 6o"ur,urux

0

(Dr,rr', 6. 3asficfilrocrb Ber[qI,rELI a{r{eri'ron
BClrblrrreli or reorlal'I{Irrrrblx rtoopAl'Irrar

o- BClll,IUnI,I B aHTIIBTILIX O6laCrnX, oTBeTcTBeH-

urtx aa (Dop6ym-cnaA; 6- BcrrblmftIr B aItrlIBIrLlx
o6racrax, He cBrSaHHbIx c @op6yu-cna,qolt.
E - eBpotreiicHlle cralrqllll, A - aMepilIiaEcHlc

a0 a0 40 l?'t"

(;ur'. 7. Illuporurtii efttllenr Bcrlbrmeft
B aIirI,IBIrIJx o5;racrnx, IIc cBHSaHIrLrx

c (Dop6yur-ctaAorr

To'Ifilt - lo gtunltrl [23J

256

RorrbrlueH 6anna 3 u roir ?r{e aRTrrBrroil o6racrr,r AaIOT' II0-RII/III1\IO}Iy' B Helto-

ropr,rx cryqaflx aarternmrl ar!{eHt. 9to nacaetc.E BTOpOi{ IpylIIbI BCIIrIIIIeH

1cor.,trrrr. 2)ro,Itax ortaaarlo.i i.t. ra6n' 2), Ha {oue crraAoB 25'III' t95B r'
lr t6.IX t95B r. a{{enr B0rrbrrrreH BoBce IIe o6napyrHunaercfi. B coorsetcrBl'{I'1

c arl{l\,I ua $nr. 2 upunegerrbr RpI{BIlre AJItr Bcex cryrlaeB - 3t sonbuxna (rtpu-

nanA) !1 ArrtrrepBbrxqerbrpexcrlaAon (ctrr' ta6r' 2) - LZcilyrraeB (rpa$unE)'

I{e6ontrroe arrr0Jro r,rByqeIIIIbIx TaHIIM o6paaOtu CtraAOB I[ B CpeAHeNI IIO-

6otr,[[.re er[ftexru BospacTaHr{it Ee uocsoillIJIlI usyqurl BJlIIflHlIe napaNlerpoB

@op6ym-cuaAa lra aN'IIIJIT{ryAy Bospacraur{fl '

!,nn uay.reHlr.fl trrr{poTUoro a{Qexra BCIIbIIIeIt cTaIIqI'III 6lutlr paa6utrr

Ha HeCr(OJILI(O 1py1111 B SaB1IC11]IOCTII OT ISOIIaIEI{TIrOli UrUpOrr'r, Upr'r'rel'r 6frnr'r

AorroJrHr{TSJI6IIO 11pIIBJIeqeELI AaII]IbIe lIlIsI(olflIlpOTI-I5IX CTaHqnfi' tr4a O6elrX

"pyrn 
BcrrbrrrreH 6rrlo nlr6palro ro ilrrTL CO6mrrtir C Hall6ofllureri arrullrty4oiir

BoBpacrarrr,rii npn cnoco6e L6pa6orHlr t, npnxo4nlqr{xcrr rpy6o 'a 
,eHotopr'rii

oII.peAeJre]rHr,rii nlrrepBaJr Bper{eHr{. llllrporrrnir a{(!eHr I'IByqaJlcfl c yqeTou

BOilNrolnlrcro AoJtroTHOrO a{{enta, AJIf tIeIo oTAeJILHO paccllaTpl{BaJlI{cb

arreplrnalrcrrr{e r{ eBporreftcnfle cral]qur{, I4a $ur' 6, a, t11e saBlrcI{}Iocrl flo-

cTpoerra AJrfr BcrrDrrrren ltpylrrbr 1, nlrqen otqer,nnsbrit g,orl'or:ur'rii o$$ettr,

C,lrAeTeJrbcrrytorquli o HecoxIIIeIIIIoM cy,u,eCTBoBa[1II{ 3O}I flollaAaHr'rn' !,rX
BorrbrrueH r.pylnbr 2 ({nr. 6, 6) aawrcl4llocrll or AoJIrorLI B [peAeJlax ourn6ort
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I.
I'

,,)ll,
fr
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r{e Ha6JrloAaerc.fi. B cpe4ueu rurapornr,rr,i ar[{enT 4ra aroi.i rpyrrrbr BloJrEe
aHaJrorrlqeH [orryt1s1111oony n [23J, qro Br4Ar.ro raa {ur. 7, r4e ]xrlporHa.fr r{pr[-
Barr fiocrpoeHa 6ee yrrera pasrusr,rfi crauquft no AoJ]rore. ItpyrHnauu o6oaua-
arerrr,r Berr.rqr{Hbr AJrfl rrrrrporrroro orfrfeHra [231. IlpeacraBJrrrcrcrr HecoMrtelr_
IrbII\r' qTo I'I I[JItr Aa]rHolo ItJIaCca co6urtlft flprrxoA lreJrr,B.rr criuTaTb BrroJIHe
rrsorponlrbrNr, Tan rian (3aBa"{) atrrrJrrrryAu a{{exra Ha Br,rcoHlrx urrporax
cBrrAeroJrr,crByer o noHeqFrocrfi paB]repoB r,lcrorrlruHa. floaroMy, Me]l{Ay rrpo-
qI{M, OnpeAeJIeHI{e sHepreTLIqeCHOrO CnerrTpa AorroJrI{I4TeJLUOTO rrOTOIta IIo
rrlllporrlorly ac[rfeH'ry 123] BprA JIr{ nIoErHo cqr,rrarr; BrroJrHe rrpaBr{JrbghrM
(cu ' [2J , r4e o6uapy[teuo Harusr{e (cAnr{Hyrbrx)) Borr [orraAa]rr{rr 4;ra raxlrx et[-
rfenros) . fleranr,uoe ugyqeHue Borrpoca o BoHax norraAalrr{fl AJrfl BCtrI,rmen
rpyrrnbr t upetrlcraoJrrrcrcfl sarpyArlrrclrrHrrn{ r,13-3a r{arocrr.r a{tlenron. o4-
rrafto Hylni{o ort\rerr'rrb, qro cr{Tyarlr,rn (lur. 6, ane coorBercrByer }roplraJrbHbrM
Borralr (Daftpopa: craHr{}rrr aN{epr{naErcr{oronor{Tr{HeHTa y },:50" HaxoArrJrr{cb
nue 09,041'-8oH, a o$rilexr rar'r 6bu MancrrrraJrbHnru (0,9%) lr, uao6opor, cralr-
lr,rr,r ceBepHoii Enpour,r HaxoAr{Jrrrcrr B rrpeAeJrax 3rr{x Borr, a a{{enr agecs
6rrreox rr rryalo.

4. r4s paccNrorperr,rfi [pr.rBeAelrH],rx rpa$luton i\{o}nuo BrrAerb, uro a$-
rireHrsr Bcrrblllren, ilpol{cureAlxLrx B axTrrBHr,rx o6;nacrnx, orBercrBeHl{brx Ba crraA
(rpyuua 1) u cnyulrnrurrxcrr n Apyrrrx ar{rr.rBHbrx o6nacr.sx (rpyuua 2), orrrn-
qalorcrr B AByx or.ErorrreHlrflx: Bo-rrepBl;rx, DospacraHrre rpynrrbr t npl.rxo41rrcn
rra 6oree pauuuit r{}rrcpBaJr tpel[egr[ u AJrr{Tcrr MeHb]rro, rreM ;;_,lr.a rpynuu 2
(ero o6crorreJrbcrno rre ecrrr clyual,inr,rft a$rlertr ycpeAlregrrn) . Bo-nroprrx,
rpYrla tr o6uapyxrr{Baer cI,I,[],Iro BLrpa]HeHur,rii a$rfertt BoH rrorraAalrr,rrr, TorAa
nan co6srrmfi rpyurrrr 2 xapanrcpr,r3ylorc.E, [o-Br{Arrr{oMy, cyqecrBenuo.6o;nee
rlltoTlloIIltbtl\I n l)trx oAoxT rIacTUl{.

r{to rtacaetcfl rlepBoro, To yBeJu,IqoHIre BarlaaAlrBal{rrfl rrllr{xoAa q1cr11u
B Cryqae, itorAa coorBercrByro[Iafl Bclblrrrr{a IIpor,rBorxJra s anrl,rsrroii o6nactu,
lre cB.flBanuoit c rDop6yli-crraAolr, nrolr{rro rroATBepAr{Tb r{a oc,IroBe AaHrrbrx
no [oJIrIpH],Ill 6.nonaytau. Bpel'teua Barra3ALrBalrfifr t[B r(ara,[or.n ra6o1o poAa
co6rrurii [9] 6rur,r llaaAe.rrerrbr Ha ABe rpyflrr],r: t) cryuau, norAa Borrbrixna
rlpor{sorrrJra rra (toric rfaarr roccranoBJrerrr,rfl (Dop6yur-cnaga :roti me ar1rr,rnuofi
o6ractu, noropa-fl orBercrBer.rua Ba claA; 2) cny.1ns, norAa Boubrrxr{a rpo-
I,IsolllJla na <cuortoiiuoru $clne lrJrtr rrfl rfone rDop6ylrr-e(t(texra o,r 4pyroii o6-
.iriicrr'f. Peaynr,rar flcerr lfl],ra6.rr.3, rAe upi{BeAerrbr cpeAFrrlre AJrfl naxr4orl
lpynnbr (n uacar).

Ta6trirla 3
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or illlytrrx ar{TLIBIILTx oOJIacrciA
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B lauurrx El{ir{Ireft crpoltrl ra6nuqtr r[cnJrroqe]rbr co6rrrr,rn, y rioropr,rx
BpeMtr 3anaBAr,rBatrrrtr 6rr.no 6onr,ure cvron (e ru cJryrrarr oooTBercrBylor
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11pr{xoAy rracTurl Br\recTe c trJIaBMoft ItopllycltyJltlpHoro rIoToHa ' 
a He IIyTe}I IIpo-

crofi AI{+$yBIIu) . BcroAy yKasaHbr crarrAaprHbre orI(JIoHeHLIfl, xapal{reptrBylo-

qrae paa6poc BeflutltrH. ,[[,nn cryuaeB rpy[IIbI t ne 6rrno [poIIsBeAeIlo pa3Ae-

JIeHI,Ie BOcToqHLIX I{ 3aIIaAHbIX BCIIbIIIIeI{, TaH KaH 3a OAHIINI I{C]{JIIOSeHI{el{ oHI{

Bce rrpor{BoIuJItr ua BaIIaAe. BaxtgO oTMeTI{TL' rITo, KaH IIoHasaHo n [24],'rerr

6O.nr,rUe BpeM,rl BaIIaBAbIBaI{I{f , Tel[ 6O.nr,rre tspelffl AocTI{E(eHI{fI II0JIIIOIO IIO-

IJrorqeHrrfl B l,nin (r. e. 6olr,me BpeMfl [oCTIIme]III.fl ]{aHClIltyIIa BoBpaCTaHlLs)'

3auerum lolyTlto, qro W - E aclrulrerpr'If tB-10] , flo-BrrAr{Nlor{y, cB-flsaIIa

rdMor{Ho c e$$enrort yI{eHLIIIeHIlfl saIIaBAbIBaI{I{.fi Ha dloge CIIaAa (Dop6yga

oT rc[bIrIIeK Tofi ?fle aI{TI{BIIoli o6JIacT[ (taxue cJlyqar,r cocTaBJ]fFoT He NIeI.Iee

3096 ncex paccN,rorpeHHbrx cilyqaen) . B ulrxruei{ crpoHe ta6l. 3 rre Ira6JrIo-

Aaerc.E acI{NI}IerpI{fl AilE clryqaeB AI,Idl6y3r,roI{HoIo paorrpocrpalle}Illfl qacrIIII'

H CHaSaEnOI\Iy IIyXIHO AO6aB[TL? cTO B C.[yalaflX 6OJIb[Il{x B03pacTaHI{I"I I{}I-

TeITCIIBEoCTII AoCTI{}I{eHlIe }{aI(CI{IvIyMa II}ITeIIcI'IBHOcTI{ IIpOllCxoAI{T 3a 6olee

HoporHoe BpeM.fl Arrf co6r,rTrrii rlrna BorrbrrrreH rpy[flbr t. 9ro6m y6eAllrbcfl

B 3roM, AocraroqHo cpaBHr{rb BospaoraHr{e 7.III 1942 r. !\.n\t 4.y 1960 r'
co Bcrrbrlr6oir 3.IX 1960 r., flporrcrxeArxeii B nepuoA cnaAa? CB.EsaHHoIo c

4pyroii a(Tr{BIlOr1 O6racTbIO, Haroneq, qeT1ro Bbrpa}r{eHrlr,re SOrIbr rlola-

lalrus A.rrfl rre pBoii {aarr ooapacrarrrlfl Ha6[IoAaJulcb AJr.fI BcrIbIItreH 7 .lII 1"942 r -

lzl, 4, 1960 r. 125,261, ts.xl 1960 r'. 126,271, 18 u 20JII 1961 r' [28] -
co6rrrlrft, noTopbre 6eccuopr.ro [prrHaAJreE(aT n Tolly E{e TI{[y, qTO U CJIyqaIl

rpyrrrbr t. Sonnr iloIIaAaIMfl IIe 6blrlr BbIpa)I{eHbI ArIfl 3.IX 1960 r. t28l' Ta-

xiror o6paaorr, peayrrbrarbr, floJryserrHbre B ]racroffrqeii pa6ote, xopouo co-

IJIaCyIOTCfI C yE(e IISBOCTIII'IIIII Aa]IHI'II{II '
' 5. tr4erorxeggl,re Bbrrxe diaKTI,r HaXOA.ET eCTeCTBer{HOe o6T,flcgegl{e c ToqItIr

Bper{ufl trpeAcTaBJreH[ft o paAr{aJr],Hbrx NrarH}ITIIbIX IIOJI.flX B I{OplycfiyJlflpHblx

rrOTOHaX, STBSTCTBSHE6IX 3a @op6yru-cuaA. Ta6ue I'IJII{ 6JItr3I(I{e 11peUCTaB-

JreHr{f pasBtrBarlrlcE, 1\rHorr{1\{rr aBropaMr t29-331. flpu erou Afls+yBufl rlacrl{q

I{B o6flacTtr ycHopeHr{-fl AJr.fl B0rrbrrreK, TIpOIICIIeAIXI{X B TOft ?Ite ca}Ioft aHTI{B-

Hoft o6flacrll, I{oTopa-E orBeTcTBeHHa 3a (Dop6ylI-cIIaA, AoJI}fiI{a flpol{cxo[llrl
BAoJIrr CI{JIoBIiIX JIIIIILIiT IIOJI.rI. B etoU CJIyqae, HaIt 6rIJIO OTMeqeI{O B [29]'

AOJTEtHa rrpor{oxoAr{Tb }toJrJrr.{Marlr{rr qacTr{rl. Pa4uanluoe IIoJre B Bbr6poce

rraAaer c paccro.rllllleM IlpoilopqlloI{aJlbt{o ,R-2. CoxpaIIeHI{e aAl'Ia6arurlecnoIo

I{HBapr{aIITa

sln- 0

7l : Corlst'

rrpr{BoAr{T n cooTHorrreHr{rc sin 0/i: const, T,e. IIa 6oJIblxIIx paccTo.EIII{-fIX

CaCTUTI5I AOJIIITHLI AIII,IIaTbCfl CTpOTO BAOJIL CI{JIOBI,IX JIIIHI{II' Stnnt lrOrXUo

o6,r,scunrr, cytrIecTBOBar.rlre 3oH rrorraAarlr{fl AJLfI TaHOTO Tl'rIIa co6blTnit. TaH

fiar{ cI,tJIoRLIe JII,IHI{II Tpy6fiL1 OcTaIoTCfl SB;ISaEH5INII{ c aHTI'IB1IOi'I O6IacrhI0'

oHr{ rrer,r36e}HI{O r{cKpr.lBJrflIOTCfl 6laro4,apa BpalqeHl{Io coJluqa. pC'lsslreHUO

AyN,rarr,, qTo sTOr,Iy cooTBercTByeT ToT $axr, uto BIIAI{MbIfi ucToqEI{K qacTltt(

BO rUIlOIr{X CJryrraflx Or{aBbIBaCTCfl CI\I9[,g]I]ILI]I It SaIIaAy OT 71IIHy11 3errrng -
Co.rnue. B uo[o6urrX cJr]rt1ns1 rroJro[teur{e I'IcrosHuHa oupelleJl'Eercfl rloJro-

11terII{eNt HeHOTOpoIi; CealeHlIfl Tpy6n11 CI'{JIOBbIX JII{HlII"I, I(OTOpOe ]\Io}HeT I{e

COBlaAarr, c IIoJIOII{eHI,leNl CgJIEUa. ,I{;ra nuu6oRblx BCI6I[I9H clleqelll{e AoJI}I(-
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Ho 6LrrL 66nr,rur.rlr, qerr AJIfl Bcrlbrltreri, pacrroJrox{elrurrx 6llrxre It qe}ITpaJIb-
Hol\ry NrepuAr,rany(g,nn paccnrarpr.lBaeMoro r{Jracca co6nrr,ri,i) .ouenu4rrorar{}ile,
uro clopua Ir pagr{epbr r,roroarur.rna 6y/{yr olpeAeflarr,crr rraparrerparru rpy6rru.
Cxerra {lrr. B norrcrrfler crraBalrr.roe. TaHlrrr
o6pason, Irarl,Iql,re 3oH floflaAaH]rfl, He conlra-
Aaroqtrx c Hopnrarr,Irbhrfl BorraNr]r @ai,rpopa y
BcrlitrreK rpynnbr 1, [eraeTcfl BnoJrHe rrolrflT-
ELII\{.

CnteuleUtre ilrartclri\ryt\ra BoBpacTalrl,rfl I1ETelr-
crlBl.rocrrd AJrfl Bcrrbrrrren rpynrrbr 2-tcubrmert or
o6racrer"r, Ire cBfr3 a lrHrrx c {Dop6yrrr-crraAorr, 

-
MO)t{ HO O 6r,fl c ltr,rtr, flpei(n o JI o]Itl,t B, q1 I B DT Ot\[ C"U y-
uae gu$Syar{rr .tacrr{r{ trporrcx oA]rr ne pncrrAr{uy-
JIfl pHo uex or op oii cocraB[fl Io[Iei.i rrar lrr,rr uor o
rloJrrr. Nforxno rrolraBarb, rITo rpe6yerrlrc raIIpfl-
,r{eIIHOCTT{ 4nA aror.l cocTaBJrrrrouleri rroIfl He
IlporlIBoperJar rNrelotquNrcfr Aalrrrlllr IJ111 . B ca-
MoM AeJre, 4nn o6tr.rnoji 4lr${yauonuofr riprr-
noft , onucbrBaloueii Bo3pacl,afir,re

R2

ru(e,t)- "'9::;;#,
paccToflHl4e N{aI{Cl,II\ryNIa oT IIaqa.na BoBpacraHnr o6patno nporropqr4oHaJrblro
nos$rpuqueury 4r,r{tpyayrn D (l? - paccroaHr.re or ncroatlrr4t{a Ao rryrrxra
ua6nro4er-rraa; no (e) - cnerrrp qacrtrrq B r.rcrortHr.rxe). fTounn, qro D :1/rLtt
(1, - upo6er pacceanr,rx), IrortrIro uafrrlcarrr, rlro

t\e t2 u l1 - coorBeT0rBylorqr,le npolre}IryTfir'r BpeNteHr,r n, 11nqa.]rfl BospacTa-
Hr{rr Ao x{ancr{l{ynroB AJr.a Bcrrrrrxen rpynnr,r 2 u l, a 1,, n 1,,, - upo6eru
cooTBeTcrBeHHo rrapaJrJreJrr,Ho rr neprerrArrnyJrlprro rroJrro. C 4pyr.oii cropoHr,r,
oTHorxeHr,re arux upo6eron

)ul_ l

r, -' i-, -n'
unlr (crrr. [35]) lJrn Hc cJr]rrr.tHou 6o;rr,rnrax ouepr.lui

r-r 12

q - c''tt'zi)\\ '

orr(yAa Mo?r{Ho saiirr,r uole

Bctw. trl 1,, rpy6o nprrHrrrr,
Hoe AJIrr cJryqnl lr.V 1960 r.
3 Bae, rloJtyt11,1s I1 ,:=

p&BIIbIr\I 
- 

3, glttt 1,,, na.1rr, BHaaIeHI,Ie, HailiAelr-
n 125] .- 4.701r ctt., lr rrprtfi.ETr, Drrepr,r{K) aracrr{u

4'L0 5 ec : 4, \. 3ro, rrorrcarlro, Irer{oropilrr

(;ur." 3. Bepol,r'rral riorr![ur.ypa-
qlrrI t{c}I{[.rIaileTlrol.o t{al.II}I1'I1O-
l'o r-ro;ir11 r rrepnol (ftop6yru-cnaga

Crpc"'lxamrr yHagaHLI Bo3Molr{Ilble rrrl-
rrpaBJrcHilfl pacnpocrpaHerrrrfi rracTurl

ItJrFr AByx paccMorpeHltbtx r.pyriJJ
BCI]bIIIICH

I 7:,

l, 
- 

I-L
t, - Lll '

d,HL:
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At!$errfrr:UaflBeJII{aII{Ha,TaIt ItaH cI{Opee nCeroguclQyalIf lloflepelt IIOJLfI npo-

1{cxoAlrT He }Ia Bcenl paccTofI.II,ILI R. X{ont1ro AaJIee.[e1fio IIpepcTaBIITI,, qTo

AJr.s clyqaeB rleltoropblx cIIaAoB IIeJII'I{IIfla II ,6ygil B IlecHoJILIto paa 6o.rltrue,

TorAa rlplr rporrr{x paBlrr,rx ycJloBrrflx l, yseln.rr,trcfl llacroJrblto, qro rIJraB}Ioe

BOBpaCTaI{r,Ie IIHTeI.ICrBHoCTII, CBfIsaI{HOe Co BcIIbIIxItoii, yme ne 6y4et aa-

Meseuo. Boantoxtflo, I{N{eIIHo TaIt CJIeAyeT o6'bflcu[TL orcyrcrBl{e a{{eHron

Bcrrbrrrre( rpyflrrr,r 2 gn.n oop6y[r-cuaAoB 25.III 1958 r. r t6.IX t95B r.
Ilo-nu4nuolry, He cilyqalino o6a ETII crlaAa cBrIBaHbr co BcIrbrIIIKaI[lI' AaJIeItrrN{Ir

oT rIerITpaJIbI{oIo r{epI{AI{aHa (crvr.ta6n. 2). 3our,l [orIaAaHILfl, oqeBI{AIIo,

He AOJrlnHbr 5rrtr pesxo Bbrpall{eHbl AJLfI TaItrlX CJTyrIaeB.

Pee toulrpyeM rra Jroxteul{oe :

t. Manrre a{(iexrm xpouoc(tepubrx BCrIbrIIren o6gapyffiI{Balorcfl u ua rfoue

@op6yu-cnaAots, flplrqel{ HaH or Bcrlbrlrren B aHTI{BEr,rx o6nact.sx, orBeTcr-

BeHHbIx Ba cIIaA, ral{ I{ B }IeKoroplix clyqaflx oT ApyII{x o6.nacteft; B IIoCJIeA-

rleNr cJlyqae, Bo3r{oxtHo, HaJI[q]Ie e{(beHta SaBlIcIlT oT ItoopAI{HaT BcrlbrltrHr{,

OTBeT0TBoIIHOIYI 3a CIIaA.

2. BCurrmxLI, ilpoI{c[IeAIIIIIe B aHrlrnHoft o6lactlt, oTBeTCTBeHIIoft aa @Op-

5ym-cnag, It BSTIEII11I1I{ ua d)ogs @op6yru-a{$enta or Apyrl{x o6"nacreil 3ar{eT-

Ho pa3luqaIorcfl IIo Hpaiigoil N,Iepe B AByx oTHoIIIeHI'Iflx: IIepBLIe o6napyrHu-

BaIOT BOHLI [OlaAaIlI,Ifi I{ I{lteIOT [IaJIyIO IpOAOJI]I{I,IT0JIbI{OCTL,' BTOpbIe I{N{OIOT

6onruryn rrpoAoJI]III{TeJIbIIoCTr, soIIrI IIoIIaAagflfl y HI{x He BLrpa}fieubl. 3TI{

rpy[rrbr pa3Jrr{qarorctr rar(}He BeJrr{qrIIIaMLr Bper{elr sarIaBAbItsaHlra. Vuolrany-

Tr,re oco6errrrocrrr o6uapymnuarorc.fl TanE(e [o (6o;rLIII{}I Bospacra}IIrrrL{)) rr

OTqacTr.r rrg co6LrTr{fln{, peIuCTpI{pye}tbll{ [o IIOJIfl pIILIilI 61rOHayTaM.

3. Mentu.naIIerIIoe MaI'HI{rI{oe IIoJIe B IIepIIoA paBBIITILrI @op6yur-cuaga

lrMeer nlr4 tpv6nu pacxoArrrrdtrxcrr crrJloBbrx rulltli, cB.aBBrBalotr{}rx aHTrrBIryIo

o6Jracrb, orBercrBelrHyIo Ba crlaA, c 3eu;reil.
4. Halrrsrle r{Jrr,r orcyTcTBrre a{cpenra B nocN[lrqecltux ryqat{x oT xpo]uo-

coepuoft uclbrrrrHu rroli{er orrpeAeJrflTrrcrr B HeltoTopbrx cJryalaHx, rIo-BlIAIr-

Morfy, AJIeHTpoN{aIUlrrUoii CI,ITyaqlleIl B TISSIIJTaHeTIIOII rrpOCTpaI{oTBe'

B eartltOseHt{C aBTop Cs1,rraeT CB9IINI A9JIISII nO6JIaIoAaplrTl A. A. Cte-

rlarrflIra 3a pflil coBeToB I'I O60y?ltAeHr{c xIHorI{x BolrpocoB.

1B 4crit6pl 1962 r.
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AHAAtrN{I,Ifl HAY}t CCCP

I,I 3 B I]Cl'I,I fl Ii P LI MCIT O ii ACTPOOII 3I4 TI ]]CIT O ii C)]JC]]PB ATOPI,I I{

Tou XXX, 1963 r.

SOOEHT XPOMOCOEPHbIX BCIbIIIIEIT
R HOCNII4TIECHIX TYTIAX B 3ABI{CI{I'IOCTU

oT nPEAmECllBvlOtUEii AI{l',I4tsllOCTII AAllIIOI-I OD.TACTII
I{A COJIHIIE

D. M . B"otr,O w"xw pctttt,tr,

llonaaauo, rrro BeJrrrqnua srltlerta Bcrrbrrrren B i{oc}ILIrICcnIIx Jryqax, perlrcrprrpyeMoro

Iro rro,,rflpglrrr 6"uoxaytalr, lie BaBrrcrrr or ypoBrlrI Bcrlr,rilorlHoii aHTIrBIrocrI{ n gauuoft o6-

Jracrrr Ao Bcrrrrrrirnrr (Sur. 1). flalu.u.re r{Jrrr orcyrcrBue NIaJlr,Ix o{{enron Bcnbrlrrer{ Tar{x{e }re

BaSl.rcr.rr or rrpe,r\uog,r.Byrouleii ncnuure.ruoii arirlllrlrocrrl o6tacrr.r, rlo, BoSr{o}ntlo' 3aBrrcI{T

or ararra ee aBoJrloqnrl (ra6,r. 2) .

TFIE, CI]ROMOSPHERIC FLARE EFFECT IN COSMIC RAYS IN DtrPENDENCE
oN TIIE PREVIOUS ACTIVITy OF A GIVEN SOLAI1 REGION, by B. M.Irhdimi'
rskq,IL isshorvn Lhat the rnagnitude oi a flare effect il oostnic rays, recorded b}' polar

blackouts, does rrot clepend on thc level of flarc activity in a given rcgion before a flare
(fig. 1).'I'hc presencc or abscnce oI small clfecls of flares also r]ocs uot depend on the

previous flare activily of a region, but possibly depends ou its sl,age of evolutiou.

t. Hailnque lrllr orcyrcrBlre at}l$enra B rrocMr{qecnux ilyarax (H. l.)
or Toi.i lr,nn lrnorlr xpol,rocfteprrot rcuL,rtrnlr Boo6tqe roBopfl saBIrcI{T or rpex

o6cro.srenbcrs:
t) npoucxoAl{JIa JII{ renepaql{.fl Itocr{llqecnrlx tlacrl'rq;

2) uuenuCr JII{ ycJIoBIIa AJITI B5IXOAa yCItopeHHbIx aIaCTI'Iq u3 O6IaCTI4

ycHopeIIlIfl;
3) 6naroupl,rrrrl{a Jrtr cr,rryaqr{fl B r\,Ieir{IrJIaIrerIroN'I rlpocrpaHcrBe AJr.rI pac-

npocTpaHellr,r'I HooN{r.Iarecnllx alacTtrq B ]raIIpaBJ]eHulI fl Selrle,
vuer gnyx rrocJ]eAlrrrx (tanropon rrNreeT ci,rqecrBeHrroe BHaseHile AJIfl

11orrcnoB o6,r,egTnstrbrx I{pI,ITepl,leB, oTJIlIaIarcIqlrx xpoNlocc[epHble BCrr[,rIIrHr{

c 6olr,ruun ar[t}lenrolr B It. JL oT BcIIbrIIIeIt, He coflpoBo]I(Aaloql{xcfi Dtlt{lexToM

B rt. Jr. tho rtacaer:c.a trocJleArlero flylrltra, To B lracroflIqee Bperf.rl rlMelorc.a

ynasarrt{fl (cg., rraupnruep, [1., 2]), uro 6naroupuar:Irafi cr{Tyaqr{fl AJIfl pac-

rlllocTpagellflfl Colr1lecglrx ]t. JL It Sellle peaJlrIsyeTcfl He BceIAa. Otgocutens-

rlo BTOpOIO IyEI(Ta lltlqef o ]Ie I{BBecTIIO, HO MO}I(HO AyN{aTb' qTO I{SNIeHeHUfl

B OTAeJIbHo BafIToI:I aIITIIBIIOiI o6JIaCTu (cnRaanur,rer IIaIIpI{Nlep' C ee SBOJIIo-

q14eft) Moryr BJrr{.rrrb Ha B},rxoA nocMrrqecnr{x qacrull rla aroli 06rlacru B Me?r(-

IIJIaIreTHoe [poCTpaIIcTBo. B cBflltt c aTI{N{ IlHTepeCHo? rITo 6oJIt,[I{e BOB-

pacragr{a B r(. Jr. o6brstro cBrraal{br co BcrIbIIIrItar{rI B o6Jlacr.Ex c oqeHr, Bbrco-
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rioii aHTr4BHocrr,Io. B [3] orrue.raercrr, rrro B Aarrrroii axruouoii o6racrlr npeA-
rxecrByloqafl Bcrlbrrrr(a [HorAa Briltfler Ha D$t|renr B n. Jr. uoc;re4yIorqefi.
(nr,reuqecxu DTo r{o}rter 6brrr, csgaaHo c IrIBr[e]IeHr{eM MarI{rrrurrx ro;rerl B xpo-
uoc{epe B neprrog paaBr.lrr,rrr BcrrLrflren. flo aroft flprarrr,{He rrpeAcTaBJlr{er }re-

noropr,rft trHTepec u3yqr'rrb cBflBr, BcrrbrlreqHoir aHTrrBlrocrr,[ AaHEofi o6racrtr
c ar[{exrou Bctrbrlrren rorli rxe o6nacrr.r B n. Jr.

2. fita Bcrlbrlrrex, Aalou{r{x ar[{iexr ]r rroJrrrpnoii uouocr}epe (6uortayr),
3TO IIIO}I{EO CAeJIaTb, I,ICrrOJILSy.fi AaIrHLIe, rrOJryrIeHH],Ie B [4] . AHrnSUble O6-

,{acrtrI, B rtoTopbrx ua6nro4alucr, BcrrbrlrrKlr, cBfrSaHHbre c 6JI0HayToivl, cpaB-
HrrBaJIrrcE rto qrlclry Borlbrrrren Ba BpeNrrr rrpoxo]r{AeHrr.fl rIo Arlcxy c o6racr.E},ru,
r4e ua6;rrogaJrr{cb Borrbrrrrxu 6alna 3 6ea o{Sexra B uornpuoii llonoc$epe.
I{axtgaa ar(Tr4BHarI o6racrb yqr4TtrBailacb rlprd arort roJrr,r{o flpu oAHoM orlpe-

AeJIeHHoM rlpoxolnAeHuu. 3a reprroA lrrcnr 1957 r.- gexa6pr 1959 r. 6r,uo
paccMorpeuo no t9 o6racrerli ynaoalrubrx rr{[oB. 9ucno Bcrrbrlrlen [oAcrrrrrbr-
BaJrocb uo [5]. Onaealocb, qro BcrrbrrxeqHarr anrr{B}roctn o6rracrefi, B r{oro-
prrx ua6ntoAaJlr{cb BcrrLrlrHr{, AaBmI{e 6nortayt, cyqecrBelr}ro BLIme, rrro Mox{-
no Br,rAerb ua ra6.u. t, r4e [puBeAerro qucJro Bcrlbrluen paarrllqulrx 6al.uor.

Ta6rrqa t

aII,IciIo Bcfibrmer{
B 19 axrusnrrx o6:ra-
crfix, rle uaOrrola-
Jrrrcb llonr{[](I{, l1aB-

mue oJroHayr

Lluciro Bcflbrmefi
B 10 anrusnrrx o6na-
crEx, rEe Haorlotra-
rficL RorrhrrrHfl 6ar-

Jra 3, He lraBrrrr.re
6JroHayra

I
2

J

1t(3+2)

1087

122

7

I{an nug,uo, paaJrrrrrr,rc B ocuoBlrorr ua6;rrogaercrr AJI.E Borrbuxct 6a.nla t.
-,II,aree 6r,rna rrocrpoerra BaBr{culrocrb BeJr[rrr,rHIJ e{{erra B n..Tr. or npeA-

ruecrByloulei,i scubrue.ruoit anrr.rsuocrtr Aaurrofi o6,nacru (r[ur. t). flo opgrr-
rrare orJIox{eH rt}rrerprtpoeaflurri,i ilo BpeMeHr{ rrorort trporo]roB or Bcrrbrrrrnlr,
oqeueuur,ri,i ro IIor.rrou,errr,rm B rotrapuoii uorroc$epe [6] n .rol.apu$lur.reoroii
IrIItaJre, uo a6cqucce - ycpo/Ilrerrrroe Ba rprr AHa Ao Bcrrbrrrrnr.r o6rqee lrrlcJro

Bcnbrlrren Aauuo,i o6lactlr. TpexTluenusrii r,rrrtepua;r 6rrn BBrrr rlpocro, .iro6br

yBeJrr,ralr.rrb rII,rcJIo roqen, Tiln rtan ecnr,r 6patr, 5olr,rlrii rrI{TepBaJI, Br,rnaAaer

I{eI(OTOpOe SUCJIO BCIIbIIIIeIt, IIpOIICIXeAIxI{X I{eAaiIeI(O OT BOCTOTI}IOIO ItparI
llr{cila. Pacc,uatpunaJ-rlrcb Bcrrrrrrr(r{ c }rloJrfl 1957 r. no ceura6pr 1960 r. [4].
N4onruo 6rrro y6equrbcfl, qro peayJrbrar He rrarrelrflercfl, ecJrr{ 6parl, rranprr-
Mep? AByx- r{JrrI cer{r[Ageunr,rE rrIrrepBaJr. ItoeSdruquerrT nopp0Jtrrqr{r{ AJtrr

{r,rr. I 6;nnaon It HyJrIo, Tan rrro c,reAyer cAeJrarL nbrBoA o6 orcyrcrer,rrr uJrr{.fl-

rrrrrr npeArlrecrBylotr{er"I ar{Tr,rBHocrr{ o6Jracru Ira Be.rrflqr,rHy ad]clenTa Bcrrbrlrrxr,r

R lt. Jr. Blrnog ocraercrr B ctr{Jre, ocJtr,I yt114151Rarl, B upeAlrrecrByrorqer,i ar{TrrB-

HOCTTT TOJlbr{O BCrlbrrrrnr{ 6arra 2 uttt llaccMaTpr{BaTl oTAeJrLHo cilyqarr, HorAa
o6crauosna B xIeErrIJral{erIroM rrpocrpa}rcrBe 6rrna 6naroupr.rarrroiir AJrfl
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perrrcrpaqrrfi DSSeftTa. Benraq[Ha o{Sexra B H. JI..sBlro He BaBr{clrr or roro?

Ha nano\[ rro cqery rrpoxoffi[eur4rr rlo Arrcxy gauuoli o6naotu flpor4aolrlJra

cooTBeTcT Bylorr{afl scu[iltrx a.
3. [,rx lrByqonu.fl rrrlrttrrtutt axTrrBuocrrr 4aunoft o6nactlr Ha rvlaJrbre a${ex-

Thr BorrErrfler{ B n. n. (nospacranrrfl Merree 1,% s uynrounoft Homnonente)
6rrno paccuorpeHuo cBbrrrre 50 scuuueH 6arna 2 gnn arrr4BHr,rx o6"nacreii

c,6onsrulru tr NraJrbri\r qucrorl Bcrlbrrlen Ba rleprloA rlpoxo]fiAeHr{fr rlo AI[cHy.

u t 2 J 4 5 6 7 6 I t0 tl
i,

tDrr', l.3arr,rculroc'rr Bemlrrrurr,r a(rt]rc,rira DCrt,LrIIIi]I rJ ri. Jt. or lrprll(rxccrByro-
r{elr alt'rr{ulrocrrl AaIIIIoII oo;ril0ltrI

Ifo ocrr opgr'urar orJroa{crr Jror.apr.rQlr unrerparrllloro rrorolta uporor{o]r nclrrmlut [6J,
no oclr a6cqrrcc - cpeAHee '*""r::lll5tJ;#:X.1"' 

o6'ractrt 3a rpII AIrn Ao IrcrIbIlIrHrI'

Meto4 o6pa6ornr AalrHr,rx no HynJrorrnoii nolrrroneure Ba neplroA Mff t71

arraroruqen nprrMerieHHoM)"8 [B]: Aaunrre 25 ctanquii (4,ra Hain;qort ctanqnrr
BIrOCrrJracb rronpaBr(a Ha cyToqHylo Bapr,raqrrrc IIo IlpeAlrrecrBylou,cNly Bcrlbrllr-
ne 4uro) ocpeAHrrJrrdcb AJr.fl r{ax{Aoro clyrrafl, rrocJre arero rprrnrer.flIrcrr rleroA
HaJIoll{elrrrfl enox. Co6rrrr{tr? rrportctrteAntr{e Ila cuonoirirou u BoaMyrq,eH]roxl

$one, paccxrarpr,rBaJrr{cr, orAeJrrruo. B arot noclegnr.rfi pa3prrA clyrraeB or-
Hocr{Jrr{cb Bcrrbrrfrnrr, rrporrcmeAmlre ]ra droue cna4os Oop6yura r,IJIr{ rIoHr,IE{e-

nlri,i lrutencuBlrocrr{, cBflBalr}rbrx c r{ar}rl{T}Ibluu 6ypaltl c [ocreIreHHLINr Ha-
qaJrolr. Cxerra paccrrorperrr{.tr .rrcua rra ta6.n. 2, rge rJpI{Be/IeHLr ral{;rre lt pe-

ByJrr.TaTBr.
Ta6rrrqa 2

DsonIorlfia aHTuBrroi
o6tracrr,t I o6opot

Ptg

I
6

Vpon crrr ncnr,rure.r[ori
ilT{TIIRIIO CTI{

Ilr,rconuii Er,rcortr'rfi I'ireHnii
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3asucrrrrocrr{ r.raJlr{qurr rrJrrr orcyrctnnn a{c[erira or ypoBHfl trpeArxecrBylo-
rqeli ncur,rrue{rroi,i anrr{Blrocrrr o6racrfl rre Ha6JrloAaercn. IloaroMy r{a {ur. 2

cyrrMaplro [oHaBaI{rJ lpat}-rr,rHlr, coorBercrBylorqrre .nenoii r.r upanofi qacrrrx{

ta6t.. 2, A.rlfl rioropl;Ix, BoBrroH{}Io, cyqecrByer paBJMqI{o,

4. lloAsoqs r{ror r{BJloil{elrHo}ry, i\Io}ilEo cltaBarE,, .ITo xanoil-nrl6o csneu
xrcllrAy BCrrbrrrreqlroii anrnnlrocTblo Aarlrrofi o6nacru u a(tt[ertronr BcrrbrrrreH

n roii,He oSJIacrLI B ri. rr. ne o6napyme]Io. BcrItIUl{I,I, AaIorqI,Ie [oJlapHrrre

Otrr'. 2. Srfr[erlt ]lcuLllreri 6a.,r.:ra 2 /(lrr ari.1r.r]rr6rx o6rac,rcii pa3rroro BoBpacra
a - IIarIaJro oBoilIoI{I{I{; 6 - ccllcxlllla IIJTLI Holreq oBoJrrourrrr. Bncpxy cnoxoiinr,rii (roI; Drrrr3y - noB-

tryx(orrILlii

6tlortaytrr, [po] cxoArrr, Itan [paBi,uro, B artrrrBrrbrx o6rracrnx c 6orrnurrrt
IIlrcJrolr Bcrll,rmelt 5a"n,ra 1, o4lraxo npeAttlccrBylolqafl aHTI{BHocrl He cBfBaHa
c BeJrr,rrrr{Hoi,i arfclenta B ri. ,r.

Sror peey;rlrar rre corJracyercrr c npeArroJrolr{enrreu Ig] o rou, arro ycxo-
peHI{e qacrl'rq na Co.rrnqe rrpor{cxotr(r.rr n Tlaunoii axrr,rnuoii o6lracru B Teareutrre
HECITOIII]I{I{X IOCNEAOBATEJII,IIbIX BCIIbIII]EI(, KOTOPbIE TAHI,IM O6PASOU HAITA11-
Jrr'IBalorcfl I{ SareNr lrr6pacrrnarcTctr B x{exrrliraHerlroc lpocrpa]rcrBo B nep?roA
pasBr{Tr{fl uorquoii Bcrrbrrrrxr.r. Tor peaynr,rar, qro t\:raJrbre a{sex.ru Bcrrbrrlex
He o5napyxrlrBaIorcfl rra panlrr{x ararrax 0BoJrroqr.r[ 06racrrt, cJreAyer pac-
cL{aTpr{BaTb nart cyry6o IIpeABapl,rTelrtrrrirr, rITo cBflBaHO C lra.noir cTaTI{cTr4_
noii cry'raee. rIo arort upr,rqurre BprIA Jrr.r cei,iqac paBy*{r{o o6cyxAarr, rpr4poAy
ororo a(rt[exra.

Anrop Becb]lla nprlslrareJren H. B. Eenrox, BbrrroJrr.rr{Brrreii o6pa6o16y Ma-
TeprlaJra rro r{aJrbrN{ ar[$enraru BCrrDrrrrerr.

18 gerra6prr 1962 r.
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Ton XXX, 1963 r.

' TEOI'I{.fl ' OEpA3OtsAHr4fl Jr Urrr4 }i rr Or Jr OrrIE}IUrr
B MATHUTHOM TIOJIE.

crlv'[IAn'f#1%?#ff""##f#u#rT## t( BAI{ rots

il. H, Po"tnoaeruuii

1'accltatprruaercrt o6pasoralrrre peBolraHclrott runult [orJroqerrr{fi r aruoctpepe c lrar-
rlrrlTIILrM noJreM. Ilpr,ilrurlaetca MoAeJrb aruoc$eprr Mr.r.rua-E44urrrrorra, fl.onyueno nr,rpa-
inelll,Ie AJrfl lrblxoArlrqero r,ra atltocrpepr,r rraJryqeflrlfl B rrpeArroJro]Herrur{ rloirlJoro [epepacflpe-
.AenclrrrE Iror.uoqelrrlblx r{RarrroB rro qacroTaM Me)fiAy BceMI{ noMrlolrerrraNrr,I Jrrrrrrrrr.

TFIE THEORY OF 1lI{E ABSORPTION LINDS FORI{ATION IN A IIAGNETIC
lirELD. THE CASE O r A COX,IPLETE REDISTRIBIII]ION OF QUANTA OVEII TIIE
l.INtr FREQUENCTES, by -D. lV. llachkousky.- Tho formation oI a resonance absorp-
tion line in au atmosplterc with a magnetic field is considered.The Milne-Eddington nioclel
is adopl,ed. An expressi.on for thc rarliaLiou escaping I'rcm the atmosphcre is obtained as-
.sutning coniplete redistribution of the absorbed quanta in frcquencics bel,rvecl ail
the line cornponenls.

Oupe4eneuue MarHr{Tubrx noJreft B anrr{BHbrx o6nact,ax Conuqa cBrr3aHo
'c Heo6xoAl{rlocrr,lo I,rcrloJrbaoBaHrrfl Kanoii-Ju{6o reopuu o6paaonaHr.rrr Jrr,rHr{ti,
pactqellJrflIolquxcfl B rla:Hr{THol\[ IroJre. tlpr.r o6pa6oTr{c Ha6JrIoAerrrrft o6hr.rilo
l.lcroJrr,syroTcfr reopr,rr,r, pa3Br.rTr,re B. Vuuo [t] llrlr B. E. CreuauoBmnr [2].
B arux reopr{rx AJrfl rlorJrorqarculeil arMocsepbr rrpr{}rrrr\{aercrr MoAeJrL Murua-
E44Ilurrona. Pasrnqlte I{x cocrour roJrr,Ko B rrpeArroJro}neHr,rr{ o KoHHperlroNr
i\rexaHr,rsl{e o6paaonalrr,r.fl Jrr{Hr.rr.r [orJrorqeHr,rfl: reopr{g vuuo upe4rroJraraer
lucroe [o.fJrolqeHr.{e, Teopr4fr creuanona - qucroe paccealrl,re, ornoclrretrr,-
Ho reoprrl{ CreuaHosa Mo}I{IIo cHaBarb, qro cocraBJreHr,re r{ []rrerprrpoBaHr{e
vpaBrreHr{ft rrepeHoca [poBeAeHo co sHaq[Teilbl{r,rMr{ yllporqeHr,r.flur,r. B pa6ore
aBropa [3] paccrrotpeuo o6pasoBagr.{e Jlr'rgr4ii c HepacqeflJre]rrrbn{ Bepxrr}rr{
ypoBlrer{, cocrau.nenue ypaBlreEr{fi uepenoca I[ r{x peureHr,re npoBeAeFro 6oJ1ee
crpolo, uerr s pa6ore Creualrosa. CosceM rreAaBr{o P. Muurap [4] paccrvrorpen

'o6paaonanue Jlrrnr,rlr rrorJIou,eHrrrr B rrpeArroJro]neHr{rr i\foAeJrr{ IIInapqrulrlr,Aa -Ulyctepa c qlrcrllt\{ rrorJrollreHl,reu. I-Inxanrrx ql{cJreHH],rx paccrleroB r{Nr l.re
6urro nponeAeHo.

,{o cux ltop ocraercfr HeflcHTarrr, Hartoe BHarreHlre rro]ncr r.rMerrr Bbr6op reo-
prrrr Ha orrpeAeJr.rlex{ble I{3 na6ntogerurfi ne,[n.rl,1Hnr Iralp.rr]r(eHHocrr{ }rarHnT-
r{oro lroJrfl. flpnne4ennafl }Ir{}r{e ra6nlrqa Aaer r{parxuli o6aop cocrorrutrrr reo-
pr,rr? o6paaoBal{rrfl ;nr.rnuii B MarurtTlrot\,r troJre.
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,{anuax pa6ora flBJIEeTCtT uour,r'rxofi IIocTpor{rI] TeO'pllm o6paaonauurr

nunuit I6IJI9IIISHIIS B MoAeJM aruoc$eprr Munua - S44nurtoHa AJLrI cJlyrIafl

HOM6L.IHaI{u[ I{CTIIHIIOIO uOIJIOIqeHI{.rI I{ paCCefIHI{.fI B' JIUHI{I{ [p!I IIOJII{O}II

trepepacIIpeAeJIelII'Ir{ IrofJrolqeE}rbrx r(BaI1TOB nO qacTore'

1. Buro4 ypannenufi rrepenoca r{BJryqeHlrtr

B pa6ore [3] 6rrnu noJIyIIeHLI ypaBIIeHI{.E nepeHoca ITBJIyxIeHIIfl B trII4HI4lIi

c rJraBHbIM HBalrToBbIM qI{cJIOM BepxHero ypoBHtI /s paBHbrM lryJlro:

dI ,,
cos 0Il* : (k, -l o., ,) 1, ,- - (1

I4ctitnsoe [orJroqerrle

Horepeutuoe paccefiEI{e

IleHorepeutHoe paccefislre

B. Vuuo [1]
B. E. Cteuaron [2]

l[. H. PauHoncHufi [3]

[. H. Pauxon-cxnfi (na-
crorllqafl paoora)

P. IVluurap [zr]

(o',*1,* + o,-fi-) d,a' -

-(k"+

P

- e) -4,o,* \
J

"o,r1f,a 1ri, /.t \

IAE

,,: (,\,(o,* -1- o,-; aio')-';

0 - yron l{e}r{Ay l.ropNIaJIbIo I( [o]lellxEOCrlI aT]IoC$epr,r U IIatrpaBJIeHI'IeII

uanyJlfrrrro, lr,'- xoa,ir,irlrqrlerr11nenpepurntroro rorJrolqegllfl; ov* - rioe(l-

{rrqr,reU,rr,r IOIJIOLqeHI{fI B JII{HI'III tsO BBaI{NIHOOpTOIOHaJI;III;X JIVqax;

b e) - (rynrqlrn ltlrpxro{a-IlJrarr*a npr.r reNrreparype 7' paccrtarprlBae^{oro'

EJrervrerrra o6r,elra.
flepnoe r{ rperbc crraraeNroe n upauorl qacru ypaBHcrrr'rfl (t) cupaneA,iruotl

Ire roJrbno B clyt161s io : 0, HO r.r AJrrr lro6or,1 Jrr{rrlrtr c [polISBOJIbHbIM rI,IlorI

pactqelrJrerrtrrr? Han AJLg HOIepelIrIIoIo? TaI{ I1 HeHoIepeIITHOIO pacceflHllfl'

floarouy ocraerc.fl paccNlorperb HaIt lISMerIlITcfI BI'rpalr{eHI'Ie

e,
o,, (t - e) \ (o',nl u, ! o',, l'.,-) dl,l'

;),

B CilYAIAE UCI{OIEPEHTIIOIO PACCEflIIII,fI.

Brrqlrcnuu o6qee HoruqecrBo gr-repr[I{, trorJrolr{eHHoli uo BceN{ Ira[paBJre-

HI{flM I{ Bo BceM rrHTepuaJle qacror BHyrpll Jrrrlrrrrl. ,(,ltr nlrunn c lro6nnr rrr...

uoll pacu{euJrelrl'I.fl I'{MeeM:

r': f d,^t' 
\(o'",*I'",* | o'u,-Iu,-) d,a'. (3)

o4T

flpe4uo,noxteM rerrepb, rrro Ao treper3ryqellr{fl ocyqecrBJrflercrr rloJrHoc

EepepaclpeAeJlel{ue I0IJIOqeIIHbIX I{BaHTOB ['Ie]I{Ay troAypotsHflMl{ BepxEello

Tepr\{a. Tanoe [epepacilpeAeJreH]re Mo]r{er ocyu,ecrBJrfrrbcfl BcJreAcrBIle co-

268

(2)

Mexafl I,IBM o6paaonar:lra

JIlIHI,I}I

i\[o[efi], arruocQepbl

M-D u-uI



yAapeH[rt aTo[roB B Bo36y]r{AeHHOrr cocToflrrr{}r c r{BMeHeHlrer{ flpoeHl{rrr.{ r{ar-
rrlrrrroro r{on,rerrra aroMoB. llor,rorqclIr-ry,tr,i Iteaut BCJreACrBIre ranl,Ix nepexoAoB

lrOX{eT IIepe}ISJIyaIaTLC.f BO BCeX UaCTOTaX BIIyTpII BCCX- HOX{IIOHe}IT, pa3pe-

rrreHHr{x npaBrrJra}rr,r or6opa AJrf AlrrloJlbHoro I,IS.rIyqe}IrIfl c BepxHero y]loBHa.

Paccuorpnu rrpeAeJrbrrr,rii cny.1ni1 nepcpacnpe[eJre]rr.rfl, ItorAa pacnpeAeJICHI{e

ilrorroB no Bo36y)fiAerrrrrrrlvr cocTorrlrlrflrlr IIe orJIllcaercfr or pacnpeAeJreHr.{a,

BTJBBaITTTOTO rrSOTpOIIHbIM rI HerrOJItrprlSOIlarrrrblr{ I,rSryllcHr.leM c rrHTeHCr.rB-

HOCTTTIO, nooT0flrrrroii nUy',rplr JrI,IHI4I,I. 3aMeTlItr{, IITO AJItr JTIIHTIU /e:0 nSr-

BoAClrrrble rrlrlne ypaBIrcrrr,rfl cTaHoBtr"tcfr colleplrellHo cTporlrxrrr.

I4ary.1g11raa aroMoB, BoB6y[{AouHbIx Irero,]rrrpr{tsoBaIIHr,I[r ]r rBorponHLII\I

c Bero[I, rMee'I RIlir(

i4 : au1AI";
(4)

ju-: du-Al",

rio3d)qruqueHr -4 rrory1laeM }rB ycJroBr.rfl coxpaHerrr,rfl D}reprurr

r: f a,,,\(i',,, * i'",-) da,;

il]vreeM

(5)

L)rtonsarenr,rro ypaBHerir,rrr nepeHoca t43Jr,yqerrr.rfi c rroJrrrbrlr nepepacnpe-
;i\oJr€nr,r0r{ no1'Jlorqer{Hr{x nBaIrToB Iro qacToTaN{ 6ynyr ltMeTr) IlllA:

,ll 
m

cosoffi: (ft, + 6u+) Iu-. - (1 - t)Ao,,., \ ar'\ x

x (o,,* I'u,n *o'u,-Iu,-) d,a' -(/c, f eo,-r I *U t^rl

2. Perueurre ypanuerurii fleperroca ua.Tryrrerrtrrr

'VpanHeur,ra (6) u (t) paaJlrralalorcrr Jlr.rrrrb qucJroM rrrrrrerprrpoBaur,ui c qfle-
I{ax? cooTReTcTByIoqI,rx paccerrBarrrrro I4BJryrreHrrrn. 3ra oco6crurocrr, ypaBr.re-

rrnr:i (6) He rlaltJraAblBaer r{a rrx pe[reHr.re rrr{nar(rrx cyqecrBerrrrrrx paanr.rulri;i
no cpaBr.rerrrrro c po[re]rrrer{ ypaBrrenr,u (1). lloorolry, orcbrJrarr rrHrepecyro-
r{r,rxcfl rrcro4oM perrreHrrrr ypaurrcnr,ri' (6) n pa6ore Il]], rlbr BAecr) npr{BoArn\{
JI IIII1b OI{ OI{AIATEJIb IIbIE PE SYJII,T ATI,I.

Peuesne crj.crexrbr (6) lrnreer ulr4

Ir(g--) d;)ffir-
++(,*p"+;) #fu (7)

34ecr, gv+. Ir fur - SyuHrllru B. A. Am6apqynrrrHa [51, o6o5rqenuue ]ra

, : (! a,' ! {o,,* +
04ft

(6)

:ru, :*1r - tn + 13 (ii + i) +-\
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cilyrraft rroJl fl pr{B oB alrnor o uB JIyrIeHI,Ifl I,r Henore peHTHof o pacoefl HI{r :

e,r:1+(1 _ o)A*+(rr'*
- i 'lv+ 

0u

/ 'tii'* ql'- \.s(=-,-E*ffi)"''
z": \T-1-*-1+fi I+1,?-74*)

t,*: t+ (1 - ") 
/ H#-ir,'*

/ T r'* n"'- \
2 I 9,'* 1J r1'* , 9,'- Gn;_ L_-,.\1 

"; *_*_*_?_;a,,.
'" \r -1- * - r * 4,,,,,,,,,,,,,,," 

rr ,r,* - 7;f,*-/
flocroruur,ra g, ffi, /r, J panur,r:

m: (t - u) A[^'l (HH-, r'-t-)a,'; (10),

"-(e12 
r " / .-, a)'';)''=rr', (tt), - \" - .(1 -,)A) ^,)^(,+r;,_, r_in.,,_) -

h: A(r - u)ir,,l.*,(##+##i)0,', (t2)

t:A(t-dia,,\r,,(ffi *#i*)0,'. (13)

,(.nn SyuHqun B (T) nplrHrlro nlrueliuoe ilpeAcraBJlelll{e

A (r) -- Bo (1 * F/r,pS).]

B nr,rpaxrenunx (7-13) 
o.,r

p--cos0 rt I,*: -T-

3auergn, .rro Hoa$SuqrreHr A s (7--tZ) oupegeraercfl IIe Br,rpalr(eHllerl (5) 
"

a Bbrpall{eHr{eM

, : (Tar'! (r,,, -r nn-) o.')-'.
048

(B)

(s)

(14\

3auettrivr, arTo rrpl{ oTcyTcTBI4r.r BHeITTHeIO MaIrrI{TrrOIO nOJLfI ypaBHeuI',rn (6)

ctseAyTcflItoAHoMyypaBIIeHI4Io'ItoTopoeTo}fiAecTBeI{HocoBnaAaeTcypaB-
HeHr.{err AJIfl rIeHoreper{rIIoro paccerlBaHllfl, paccMorpeHHoro B' B' Co6one-

Bbrlr t61. Cne4onateltbHo, rIpI{ Harlpfl}r(e}IHocrlr IvIarHr{THoro rroJrtl H : A

peueHr,rfl (7) 4O,nrxuu coBraAarb c perreHr{e}r (170) t6l, Ho c MHo}r(t][e,[ew Lf 
,.

uocr(oJrrrgy BrIaaIeHutI I * u I - B aroM cilyqae paBHbI uOJloBlIHe O6rqeii Ult-'
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TeIICI'IBHocrIL 'I'aItoe corocraBJlelrrle r{o?fier rrBlrrr,cfl rterioropoii npoBepr{oili
rrpaBr.rJrr,Hocrr{ Harrrero pemeHr{fl ypanuenna (6) .

,{ra aroii qeru upeo6paayeru coorHomeHr,ro (170) 16l

/, (0, rt) I 1- tp, ,-zl,-:1apr, t1 *0r) +(1 -')ffi;e(r) {A(1 *0e) */,0-
1

- +S# U - Fr') tK,(r') * eK (r')t r,d.r,\,
0

I{ctroJrr,Byg cJreAyroque o6osHa.reuu,a, flprrrrnTrre s [6]:
I

t _ A : +tv (r,) K (r,) d,r,,
0

.q,:'i' 
i,r 

r,,l K (r,) n,dn,,

1

q (r) : I + 5-L rq @) 5# K (r') d.r',

K BIIAY

L"qa : H#+#* v t.) {d(r * or) t A,e -
1.- t,f,, ^.i- r-zt 

ftt + Orl \* t*'1 K,(r') d*' - |i.l tr') t(, (r') ictr' -uro

- (1 -r- ,, ,l# K,@') o,lj (tz;'

l{enoropr,re rpyAuocrrr npr{ cpaB}reuuu (17) c (7) nroryr BoBHuFr}r}rEr r{B-Bil,
paaHr,rx o6oaua.renni,i o4uux r.r rex lr{e BeJrrrqrr}r, rprr}rflrbrx s [6] u BAecr,.
floorouy corocraBr.rNr o6oauaseuus Co6o;rena - cnpaBa lr Harurr - cJreBa:-

(16),

ku N'

Ort: O, O,

6v
- :-
J o,dv

Ir+ : T, u

rl

fi

x'

-;__;-8rt j o,dv'

flotarag paclrerlreHl4e JIr'{}rrrr1,1 paBHBr}r HyJrro, Baru,rmelf BeJrrl{r,rr-rbr, BxoAr]ulrrc,
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ts BbrpaHelrrre (7), B o6oaHasenr'lflx1 rrpr{Hflrbrx y Co6oneua:

l-u'r / t
nx : 

=:-\ 
v (r') K, (r') d,r';

o

,?1*ep, ,'t'
, : (\ffi a"d^t) : A;

0

1

h : t 
i' \ .l (r') / K,(/) d'r' ;

0

1

, :5t\tp (r') K (r') r'd,r';
0

vofu) :q(r);
4 

-c 

I

l+fu) : 1 + -;rq(r) p, 5# K,(r') d'r',

rrAe 
@ @

K,(*) :2 \ ad.r; K (r) :2 
\.P'o'd''

,(tl v(r)

rrpnlretrI v (r) : jr6, ccJIII "<-*' 
ecJrlr rrie -rlfu.-, 'o v (r) onpe-

-, * *rr. r i- I"vo

.AeJIfIeTCtI r{3 CoorHoltre:IJ.LrFt fl: f+*,d , r[,e V0 - 
qerlTpaJILHaf qacloTa J[I'I-

IIi{II.
flogcrannna BLIparieHI'IE (18) s (7) , nelHo roryqaell

f,,:Iu--!t"(o,r),
npr,rarelr 1, (0, q) orpeAeJrtlercrr no iilopuyne (17) .

R 4anr,uerturenr 6y4er rroJrytrcllo peurer{I'Ie ypa'BlreHllfl (6) n npe/rnoJloi{te-

r'rr4r,1 r\,I oAeJIlI a:rlroc(tc pr,r IIIra pqrut'ur,Aa - IIIyctc pa'
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Ar{AAtrNIIIfI HAY}t CCCP

l,t3BIlCTl{fl IiPIJ-\iclio i'i .,\ctt'ottrll3llqlictiol''i oBCEPBAllOP14l,i

Tou XXX, i003 r.

IIAIITIOJIE HI4fl TEIITOBOTO ?I3r)/tIEtII'ItI JIyI{bi
H.rr."i1'rii,,;,f".;l;,,f1,i",1."]l,.,,orr;,f,,.,,Zlt0opoo,,

Iiporoll:rrrcr lpo6Hnc IIsIIepeHnn CO6CrttenlrOrO TeIJIOBOIO IIsJIyqClIltfl JT\lrtr'r n Oi-

.rracur l,l, B- 14 .un IIil ro.rtocl{ollc .D : 50 c.tt tt | - 6,1ir.,rr c tloroconpo'urn'TIOIIIICTI llll rep-

tIaIIuu, JIeI.I,IpOItaIIIIITIII U,ItIIItOM I,I ltOIlltOIICI'IpOBilIIIIIilI Cypr,rrrCrii, u rra ]lanretulOI{ COJIIIeq-

,,un, Tor,,ar,oirc (D -.. 40 c.t, l: 20 ,rr) c orrr'rl{o-ar{ycrllrlocR]'IM ltpIIe}IIIl{noM. llocr'pocrtrr

rr3o?cl)lli;t ttc6o,niluoro yrla0rliil ,IIytrlt rrpr't I)ttSIrr'rx t!al;ax' IIcpoxo4 or IIoJIyrlciIIILIL Ilpll

rrBIrCpCrIrIlX ITOTOI{Og IIlt"rlyqt)1Itrt H TOtrttOpaTyp0 OCyUIOCTBJIeII IIyTe}I 1l[)ll]lrl:lIiII rt trJCrl-

.lr{)TrrLru uauopcrrulm [jI,

ollslln\rA1'IO;\S O lrTIllil IfIIOIII,IAL RADL\TION OI lll.IE MOOi\, by 1{. P' /isarr-

1rrr., rY. S. Aifurrlin, Ir. I. S'iclorot, lv. AI. ,llcpan.yatt, -1 . I. Tsu.gtLl.i.ycu.- Ilxpcl'imolltai

nrcnsrtrcntorrts har,o bccrr nrarkr of Llro rnoott's orvtr l.lrclltral ratliaLion in llrc spoclral ro-

gion 2,1,8--1lrp. ll'lrt' oltscs,itLiotts tt'rp ttiittlo \\'it| tlrc 50 cn tclescopc (l - 6,1'r m) arrd a

goluralirrnr pirotocorrfllci-ir.o ctrll (zirrc arltt cornpcrtsatci[ 1ly arltinrorry) arrd also rvlth tltrr

solirr torvcr l.oloscopo (l - 40 crl, / .. 20 crn) arttl an oplicalacoristic rcct'iver.

Isc;Llrorrrrs ol n srrrall loei6ir orr llrc lroolt at rliII'ercnL llltasos are ohl,airrod. 'l'lto ttlcastl-

rt'rl radiaLiorr Ilrrxos trlr, rctltrccrl Io t.crrrpol:rLurcs b], I'cftllertco t,o absoltrto nlcasttrcrlt'trIs [3]'

Haruefi saAaaleii 6r,rno sbrqcneHr{e BosrvromHocTr,I I{B}IepeHl4fl CO6CTBeH}IOrO

rerrJroBoro r{sJryrreHrrfl Jlynrr B 06racrr.l ),,)'" B-14 il,H c 6ofibrnl'IM paBpeue}Il{e}I

rro rroBcpxHocru. Ta1r.re r4sMepeHr{,fl Heo6xoAuMbI IIpI4 IIOCTpOeHIII4 renJloBOir

r{aprbr ocBeu{eHrrofi r,r HeocBerqeHHor,i coJIEqeM JIyHbI, a TaH)I(e trpu oupeAeJle-

Hr4r{ r{3MeHe}rrrfl Te}r[epaTypbr oT[eJrr,]rbrx TorreH Jlynsr Bo BpeMeHI'I.

Bupe4uono}KeHlll{'.IToJIyHausflyqaeTKaHaiepHoeTeJIocTe]vl[epaTypoft
or l40ao 400'I( n uosolyglle I{ fIoJIHoJIyIIi4e coorBercrBeggor 6bulo paccqll-

TaHO CO6CTBeflIIoe TerrJroBoe usJryqeHr,le Jlyulr. ono cocpegoToqeHo B O6ilaCTI4

fu > 6 il.h. Ta:( HaI( arMoc$epa 3eMJIu rrorJrorqaer uBIyaIeIIue or 6 Ao B Jflt

r,I AJrr,rHHee 1,4 ttn, To rIpaltrl4alecHr{ HaAo I'I3r{epflrb or 8 Ao 1'4 nn" Conne'rubrfi

cBeT, oTpalr(er,rHblr,i OT noBepxHocT[ JIyHbI B 3TOI,1 o6nactn, HplrITo[(EO MaJI.

I
Ilanrepenlre l{fl{paHpacHoro r43ilyqe}Il,Ifl JIyHbI npoBoAI{rIocb Ha BaIIIeH-

rroM corrrrearlroM rerrecnoue }tpuuncHoft acrpo6l4gl'rqecxol'i o6cepnatopl{u [1]'

B u,nocnocrl{ rs06paE(eHufl cr{cre}rbr }taccelpeHa c ooHycHbIM paccrofl}I}'{e}I

20 at,6:6In ycrarloBJrelr o[rr{r(o-aHycruqecHnft IIpr{eNIHI{H (s [2] onucaH rlprer[-

Hr{r( u rexHr,rHa pa6orr,r c flr,IM) C qyBcTBr4reJIL}IOCTbIO l}-s eru,lnnz ',ery. ottwo

rpl're}rrll4lia Rblpeilaer yrlacrolt r1306pa)ileHutl JIyHbr 2><2 nat'' alro coorBer-

crByer ll5 x 35 H,rw Ha rroBellxrrocru 'IlyrrLI.

18 I1;,rto'rtt;t Ii1;,'rtctr 'r5lle[)B:l'1., r' XX'\ 27J



$ 1. l{erog rrBrrepeurrrr

E;roH-cxelra npu6opa. Ha $ur.t upune4eua 6non-cxenra"

IIepe4 onuolr 5 ourlrno-axycrrlrrecli oro rprlelrHrrna ycraHoBJIeHbI r,IoAyJIfl rop
-/, guaSparuwZ t S, orpaHI,IqI,IBaroxIIre relecnr,Iil yroJr I,IBr{eptle}Ioro no-

ToHa r.r ycrparrfrrou,r,rc Boar\Io)flIlocrb IIoraAaIrIIfl unrfpanpac]Ioro rIBJryqeHLIfl

oT orrpyx{aroqr,rx npeAMeToB B oltHo orrTrlno-ar{ycrrrrrecrtoro fipller{HrlHa,

(Dlrr, 1. Bron-cxcua nprr6opa

usrrlrrp 4 ue cyprru-flHl{croro I,IHArIfl, o6pesarorqttiir'tanyuerure Hopoqe 8 nn.
Ouruno-anyctnqecnurlr nprrer{Hrrr( 6 n npe4napllT e"nrur,rii ycrrJlnreJrr, 7 rtou-

crpynrrrBHo npeAcraBJr.flror oAr{o rleJroe. C rrrxo4a npeABaprrreJlbuoro ycl'IJrrr'

TSJII CllfHaJI trogaeTcfl Ha BXOA OCHOBHOf O ysHOnO,TOCltg1.9 yCJtAllTC,Ilfl 8

r{ Barerr Ha cnxpouuoSaaonr,rft AeMoAyJrflrop 9. Ouopuoe Hanprl}I{eHr{e Ha clllr-
xpouuorfaaonr,rfi geuogyrlFlrop rloAaercfl creHeparopa 3f-10, -17, a or,rxo4uoc

Irarrpfrlr{eHl{e peMcrplrpyercf DJIeKrpoIlIIbIt\{ IloreHqtloMerpo}I SIIII-09 10,

c HyJreNr B rlerrrpe rtrnaJrbr. Mo4ynnrop 7 nr,rraercfl or cneqllaJrbrloro reltc-
paropa 12, qacrora Horoporo cI{Hxpo}IuBI{pyercfl rracroror"l reHeparopa

3f-10 (77).

V c n n r{ r e Jr r{. flpe4napureJlbur,Iii ycI'IJrI,IreJrE, (r}iur. 2) pa6oraet r.la

Jrar\rflax JI ,u JI ,, Cnrnan, rroAaBae]rbri;i Ha BxoA aroro ycrIJIrITeJI.rI, c]Il4rraerctl

c Harpyaoqrloro cotlporuBJleHl{fl n auo4uor,l qeun $oroyNIHoEtI{reJIfl OAy-2.
Auurnry4a aroro cr{rHaJra npolopqr{oHaJrbHa paaHocrrl aneprrlii rloror(a or

lroAyJrrrT6pa, EaxoAtIilIeIOCfI npfl reMneparype 280' K, lr nauepflel\'Ioro Ilo-

rona, dtonycrrpyeMoro onruHoii: Ha ortHo orrrLIHo-al{ycrI,Iarecnoro rrpIreMHI{r(a.

Alrunuryga currlaJra He rrpeBr,Iuaer 5'10-5 d I'I rIoETo]\ry oco6oe sHaqeEI'Io rrp]'I-

o6petaer 6opr6a c r{aBoAnaNrr,r. ,(;ra aroro ycI,IJrIrreJIr, rrllarerlbr{o Dr(paH}Ipo-

BaH tI 3ar(perlJreHHcnocpeAcrBeHHo }ra Hoprryce onTlll{o-aHycTI,IqeCHOIO npl{er{-
gr,rna. O.renr, noporxrul na6ens, no Horopo1'ly IIa BxoA ycI{rII,ITeJTfl troABoAI'lTcrI

clrrHaJr, ulreer 4ooiiuyio EripaurrpoBr{y, fipegnapnre;nr,nr,tii ycI{"III{TeJIb npo-

rrycnaer AoBoJIbHo IrIIrpoHyIo IIoJIoCy aIacToT, xoaS{nqueur ycI{JIeHI'IfI eIo
or{oJro 15. Co6ctnenur,re ItryMbr ycr,rJlr.rrerlfl BHar{I{TeJIbuo ivleHblrre tuyrlots

orrTlrrio-altycTr.r.recxolo [ptIeMHLIHa u Soroyltuo?]illTeJlfl. flpex4e rIeM npl{cTy-

rrr4rr) ri ua6nro4eulrflM, o6brr{Ho rrpor{BBoAlr"rracb npoBepl(a locr}IpoBKr{ pacrlla
orrrrHo-anycrrrrrecnofo rrprrerlrHr.rRa.Aln DToro BaI{pbIBaerctl oI{Ho olrrI'IIIo-

anycrr{qecfioro trpr,reMrruxa, a nepel{flroqatem. lI craBI{TCrr B norotnenne 7.

]]pr,r erou HarIp[He]II{e, rlaAalotqee Ha Har pya oqfloN{ corrporl{BJleruru dlotol'lr-
Holr{rrreJrfl, npr{ tIoMoIrII{ DI{paIII,IpoBau}Ioro na6enn (a - 6) noAaercrl Ha BxoA
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ocqllJlJrorpa$a 3HO-l , rrro rro3BoJlrlcr JIerHo n 6rrcrpo orr,rocrr{poBarr, pacrp,
r. e. no6r,r:rr,cfl 1\{I,IurI}raJlr,uoii uocrogrrncli,r ilacBerr{lr t!oroylrrroxu.lTeJrrr. flocne
oHoHqaHI,Ifl IOCTI4pOtsHI{ paCTpa orlTr,rlto-anycr}rrrccrroro nplre}rHlrr(a npoBeprreT-
cn noe{rluql{uHT ycI'I"TIe}IlItI Bcero ersnrpoHEoro rpar{Ta. ,I{ln eroro na6enr
(q - 6) noAcoeArrlrrflercrr n creqrraJrbrrolry BbrxoAy reHeparopa, rr.rrarotr{ero
Ilol{yJrrlrop. flpu 3ro1\{ }Ia BxoA rlpeABaprrreJrbHoto ycrrJrrrreJrrr noAaercfl rraJrrr-
6ponanr'roe ro arIrIJILIryAe rlanpfl)neur,re. Bo npeun rra6nrogenlli,i uepenrrc-
qareJrb 11 craBnrcn B rroJrornerrne 2, Banopaqr,lBan rra6enr, (a - 6). C una-
HOOIIIIOIO BLIXOAa npeABapI'ITeJILIIOIO yCIIJ,tI,lTeJIfI nO AOCTaTOaIHO I(JIIIIIIO]\,Iy
xa6cnro cilrllaJr rroAaercrl rra BxoA ocrrouHolo yanonoJrocrroro yor,rJrnreJr.fl, Ho-
roprtii ycrarroBJreH, Han r,r Rce ocraJrbHr,re 6nonn upr.r6opa, B Apyroivr rroMeu{e-
nun. FIa BxoAe oclroBlloro ycl,lJlnreJltr l,rMeercrr AeJrr.rre.rrb lranpfl)rteul{ft 711,
tlrutttlroo. flepur,Ie rlllr ItacltaAa yoIIJII,ITeJInJI ,nJZn oxnaueubr orpr,rr{are;rr,noii
o6patuoir cBtIBbIo. 11o'rerrqttonrerpor\r B r{ctrr{ ynpaBJrrrrorqe ii cernr.r JreBoro
Tpr{oAa .Zn upor,ranoArrrcrr rrJraBrra.s peryJrtlpotsrra ycnJre}rr,ra. /f,a.nec .lepeS r{a-
Tol{Irr2lti rIoBTopLITeJIb, co6parrnsrrir Ha npaBol{ TprroAe JIn, cttt.tttrtt noorynael:
rra ysrro[oflocr'lrrit ycr,rJrr.rreJrb c 4noi.iur,ru Z-uocrorr ]l qerr,r o6paruofi cBfrBrr
Jrn 'n Jru. PeeoHaHcnafl .racrora ycurure,nl 11 ot4, rroJroca nponyor{arrurr
oI{oJIo 1 az7. ttoa{t[nqlrent ycrlJreHriE ocrroB]rot'o yclrJrnreJrrr onoro 2000.
Hanpamelrr,re, clrr4l,raelroe co nropr.runoil o6lrornn BbrxoArroro rpanc{op-
rraropa ocHoBrloro yctrJrr,me.rrfr, noAaercfl rra cnnxpollr.rocfaeosbrii AeMoI{y-
Jrrrr0p.

(DoroylrnoxI,ITeJIL t{ a}roArrbre rtrenr{ ilpcABapr.rreJrb}roro u oorroBrroro ycr.r-
.nute.neli flrrrarorcrr or 6a'rapeli, ]rartaJrr,Hbre llerr,r- or ar{Hy]\ryJrfrropoB.

C nnx p o rrrr o t}l a a o sbrfr A eM oAy Jr n r o p. B na.recrse cuH-
xpouuo(taaoBoro AelroAyJraropa r,rcnoJrLsyercrr rroJrrrpr{3oBaHHoe peJre rr.rila
PII-5 (r[ur'. 3).

'I'ouna, o6oauaqeguan IIa cxer{e d, coe4r.rHletcn co BxoAoNr ooqI,IJr-
rorpa$a, noropr,ri,l rroBBoJrfler nor.rrpoJrr,rpoBarL ore[errb coBnaAerrr4rr
(taerr cr.mrlana c $asor,1 altopfl [oJrrrprraoBarruoro pene. flocrre cr,rnxponuor[a-
BoBoro Ael,roAyJraropa BnJrroqer.ra r{Hrerpr,lpyrcUarr .1?C-rleno.rna r,r aareu 4nS-
tpepenqlralr,nrrii naro4nr,rii nonropr,rtets JIn, n Br,rxoAy r{oroporo noAr(JrroqeH
pelucrpr:rpyrou{uii upn6op SIIn-09 c Bpel{erre}i npo6era rtaperrioii nceii
[II{aJlr,r, paB]rr,rr,r I cen.

florroca trponycrraHr.rn rrpr.r6opa B rleJrolr 0,5 et1, T, e. T :2 cen, r.r orcroAa
trpoAoJIlr{I4TeJrrrrlocrIr ua6rro;qenr,ra ognor,i rorrHr,r Ha rroBepxHocrr,r JIynsr AoJr}r{Ila
6r,rrr, ue rlrerrce 4r : B cen,

IuO{epeuqr,ra;nr,nrrft naro4nrrrYr rroBroprrreJrr 6anauclrpyercrr uepeMeH-
HbI^{ conpornBJreHr,re}r l?. [.lr,tr ycrpa]reHr.{n gpeiifra HyJrrr }ranan rauur,r .Zn
rrr.rraercfr uepea 6aperrep, a arroAHoe rralpfl)r{e[],re cra6r,IJlnaupoBalro cra6uno-
BoJrr,roll Iu. O6uorna rroJlapr,rsoBaHHoro peJre rrrrraorcrr rrarrprrlneur{eM npri-
lroyro.nr,uol'i Sopum c .racroroii 17 etp, culrNraelrr,rM c alroAoB JraMrrbr1r, xoro-
pan pa6oraer B cxerre rpllmepa. Tplrrrcp BatrycHaercrr orpr,rrlareJrbHr,rMr{ r,rM-

IryJrrrcaMrr, c[opuupyeubr]ru rr3 orropHoro Harrpfl]r{cHr{.fi cxelroli, co6pauuoir
Ha rraMrrax JI , u JI ,. Onopuoe rrarrpfl)fielrue (c reueparopa 3l-10) c uactorofi
22 erytepez cfaaonparqareJrrr rroAaercrr rra ynpaBJr.flrorqyrc cerxy JleBoro rprro-
AaJfy
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M on y JI flr o p, B npll6openpllMelreuI\'IoAyJIrrop' cxeMarrlqecnr'rrleo6-

paxrenur,rii na {nr. 4. Ou co6pau na 6aae uanora6apnrlroro aJIeItrpoABurareJltI.

E cnn naupalnelrfie rrorre pe]IoHI{o tlo-

Aatsarr, ro Ha rrapy ltarymeH z 11ro H&

Zr,aHops 6y4er uprlrnrl{Barr,c.tr coor-
BercrBeur{o ro o4noli, ro 4pyloii na-
pofi xaryuen. B uefirpa,nr,r.ror{ flo-
JIOX{eHTITI fl nO pb yAepEuBaerca rI py-
,+(IIHI{aMI'Ir He yHaBaHHLIt\llI Ha CXeMe.

flnraercg r{oAyJlflrop or clreqplaJlb-

Horo reueparopa (Slrr. 5), noroprrft
cocror,{T I,rB uy;rr,rnru6paropa
T, - T r, cr{HxpoHr:IBr{poBaHfloro qa-

croroii onoplroro }lalprtx{eIIIr n22 ery,

Tllr,rrrepa T, - Tn rI ycrrJrllTeJr.tr lllou1-

rrocrr,r Tu-Tu-Tr-Tu, It Bbr-

xoAy noroporo rIoAItJrIo'Ienbr o6Mor-
HrI rvIoAyJItIT opa L ,u Lr. (Dopua nau-
p.arxenrlfi B paarnqHbrx roqxax cxe-
r\rbr rrpr,rBeAeua na tlur. 6.

Haupaxreure rra Br,rxoAe yclull{-
TeJr.fr MorqHocTrr, rracTora rtoToporo
ll e4, KorrrpoJrrrpyercrl !r [oA4ep-
}r(rrBaeT0fl }ra oAnoIvI ypoBHe rlpu
nOMOIqII uBMepltTeJlr,uorO uplr6opa
(cu. (llrr. 5) . 3to Halrpflll{eur{e qepea paagenr'rreurur,rfi tpancr}opn'la-

rop r{ AeJrrrreJrb rlanprrx(eulr.rl troAaercr Iro Ha6elro a - 6 (cru. {nr. 2)

rra BxoA rrpeABapr,rreJrrrrroro ycr{Jrr{reJlrr AJIE IrpoBepnn noas{nql{eIlra ycIrJIe-

rrr{fl Bcef o TpaltTa.

$ 2. Peayrr,'ratr,r r'rsuepeurrr,i

B aupe;ne 1962 r. noJryt1egbr tlerr,rpe qr,II{Jra r.reuepeunfi rrpl,r xoporul'lx arr{o-
ctfepurrx ycJrotsr{flx. Cne4yer orMerrrrb, rrro Bce lraMepeglrfl npolraBoAllJlrrcb

B orrrocrrreJrr,rrbrx cArrrrnqax. A6conrorurre rrslrepeulrf IroroltoB Tpe6oBaJru

6r,r rian a6conrornoii nanlr6ponnu upn6opos, ran r'r Torruofi orlennn [orJIou{elru.a

u uBilyqel{un aruoc{epbr, qro ne 6r,rno trpeAyclorperro B IrporpaMMe Hallr{x
na6nro4euni;1, Mu xoreJrrr Br,rflBlrrL xone6aune rroronoB or orAeJrbrrbrx Aera'
;reli Jlynr,r, HaxoAl,IBrlrr{xcr B oAIIHaHoBIlx ycJroBl,Iflx ocBerr{eHr{fl Colnqeu,
a iarixte rrBMerreurre noror{oB or oguor,i Toarxr.r c rrBivrerrenl{eu {aarr. 3a 5-6 q,ac

na6nro4enufi uecrtolr,no paa r,IBI,IepflJIocb I,I3ryqsu14g or o4uoii, sapaHee

ur,r6paunofi rorlnu Jlyuu (<craugapruoi.b) u ot ue6a. fiponeplta flocrotrrrcrBa

arrrx AByx orcrreroB B rearer'Iue Hoqi{ HapfAy c lrpoBepltor,l moa{Suql're}rra ycl'I-

.rrer{rrfl Bcero rpar(ra rro xarlr6pouanrroMy rrailpfl}r{egrrro 6nrnra neo6xoAI{MbI

A.rrfl noArBeplr{AeHr.ra }roplvraJrr,Hoii pa6otrr alnaparypbr rl yqera Bo31\'IoEtl{brx

t\rajrbrx note6arurfr [I]oBpaquoc.rlr arruoo{eprr. florort or rreocBeu\enuoft tlacrtl

Jlyuu [panTnqecnr,r coBrraAaJr c rroronoM or rre6a, iloeroMy c Hartr]II\I TeJrecHo-
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(Irnr. 6. q)opMa uanpmneulrii B pa3rlrtlrrlrx
Toqr{ax cxer[,] teEepaTopa, rl{Tamrqel'o l{o-

AyJr'Irop
1 - rra BxoAc cxeMbl; 2 - rra 6aee rplroAa ?1; J -
Ha l{orJrerirope rpnoAa Tr; 4 - Ha 6aBax T, tt To;
5 - ila (oflJrerirope ?6; 6 - Ha I{o"ruleltrope T6
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rror{ rr rrpi,rr{e}re}rrrbrr{ IIpr,rer{}rr,rrtotr{ r,ro}liHo 6r,r.no Ha6rlro4atr, AeTa,rIrI To,'I]rlio

rra ocBerqerrHoii .racr[ Arrcna. flony.lsHrrrrc cr,rrHrr"rbl or paB]rblx nrecr Jlyurr (ot-
crrer Be,rrcfl ol ypoBrrrr (crarrAaprrloii> ro.ritr.r) 6r,r.rirr cpaunel{lr c rtaproii ren-

JIoBoro lraJryrrcr.Irr.fl Jlynr,t, rlo.uyt1 clrlloi,i n [3]. IIa rfr,rr. T rplIBeAeIIa rcurloBarl

Our. 7. Cparrrorrue rra[rrrx ua5.uro4eruri.i c larrrrr,rrlr [3]
Cnnorunr,rc Jrrrnrrrr - rroorcprrEr no [aJ; Torrr{rr - rraurr lraSrrrogcunr

napra Jlynr,r no [3.] . I{nr[psr, croflrrlr{e ortoJro roarert, nponopqr,rorrarrrrrrbr r]o-
Tortalr I{BJr5rt1g1111rr, fpy5oe ItaqecrBeugoe cpaB}Ie}Itle [or{a3SrBacr, rITo y IIac
fler trporr{Bope.rrrir c na6rrro4enrrnrrrr [3].

Itpoue rtauepenr.rir I1o rorrnatr{, 5r,uo c4ela}ro rrecr{oJrbno rrcflpepbrB]rbrx
Barrr,rceii nprr ABrrfltc]rnn r,rao6palHenr.ra Jlynr,r no BxoArroMy ortHy rrpr,re]rHuHa.

lIa {nr. B upune4errr,r rpn Banircrr oAr.rororauoro paBpeaa (nyunurp, nep-
T1{HaJrbr{ble qeproarnl{ rr rollltafl crrJroulrrilfl nnrrrrn) r{ cpeArrflrr I,ri] Hrrx (irtnpnan
nuuun) . Paapea npoxo4rrJr nepuerrArrriyJralllro replr,rHaropy r,r [epecer{afl r{pa-
tcprr I{aut 2, Teo(rnryc 3, Xa4;rep 6 u Mope Hentapa 7-9. TIa repilrrrrrirropc
6r,rlr,r flupeueu 70.

I{att nr.r4no na r[r,rr. B, rra o6r1ee ynrcHrrrreHr,re uB.rryqerrnrr (upir noAxoAe
H TepxlLIlIaTopy) nartraAr,IBaroTcfl oTAeJIbllble rto",tc6aril,r;r, cOoTBcTcTRyrolqr{e

orrpeAeJreHHbrM 06pasoBaHr{fl}r }ra noBepxflocru JIynu (nparepanr, rollatr) .

Vl,tetrtrterruc IIoroHa s o6rac'rlr riparepa Teor[r,rrryc oco6euno Balvrcrr{o (ro.rna
3 na $rrr'. B) . Ouo Balrr{}raer 66m,ruyio o6Jlacrr,, aretrr reollerpuqecnarr rel{b o1r

crclll{r'r Hparepa, rra6;rro4aerra.fl Brra}&Jrbuo. C"ue;1yer orr,rerr,rrl, xopouree coB-
rraAelrrre AJrfl Bcex rpex paapeeon (paa6poc rouen uar).
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C22no27 trrcurt 1962 r. uplr lra6rrc4errrrflx rrepea orrpeAe;neuurrfi yqacrol:
Jlyuu BeJrucL lrelpcpbrBHbre pa3pear,r, orororrqre oAr{ir or Apyroro ta 4 utt.
f{;nr,rna Ha}fiAoro paapcga onoJlo tloRu u Bpenrfl ero Barrr,rcrr - \0 nun. oprn
rI3 pa3pesoB (t), upoxoillqltit uepes Hparep Apncrapx, rroBroprrJror{ rrecr{oJrrr-
Ito pag Ba rrorrb lr cpe4nr,rii, nau6otree ponrlr,rrt yatacrort Broro pagpe3a rrp[]rtr_
rrarcrl 3a crarlAapt. flepe4 Ir rrocJre Barr,rcrr rralr{Aoro paBpeua B&rl{cbrB&Jrocl,
u3rysclir.re r.re6a. O6pa6o,lra BeJracb cJrcAyroqrrr{ o6paaolr.

rDrrl..8. Tp, Biurrrcrr oArior.o llaBllo3a rra troBLlprrroc,rr JIyar,r

I ' flo rraSrro;1enu'Irr nepBo.o pa3pc3a crpouJrcfl rpar]rrur, rro ocr,r a6cqr,rcc.
noropolo 0Tr{JraAbrtsaJrocr, BpeNItr rra6rrro4eunrr, a tro oor{ opAr4r.rar paSrrocr]r
orcqero, crarrAaprlroro yqacrr{a rrepBo'o paspei]a r,r ne6a. fIo uo;ny.1sH116111
Tpcn{ Torrltari npolloAl'lJl acL rrJIuBrIafl t{prlBarI, c noropoii cHt.lxraJrr,rcb B}raqclrl{B
orcalera craH/laprrloro yrlacrl{a AJIrr r{or{eErou ua6nro4eHrrr tscex ocraJrbrrrilx
pa3pc3oB.

otcuerr,r, rloJlytrcHrlbre B t{ail{Aox{ pa,pe,e, r,brpai{iaJrrrcr, rrepe, ETr{ crarr-
Aaprl{bIe SrlaqeHr{fl Ir HilI{oclIJ{t{Ob Ira ltapry Jlynu orAeJIr,Ho AJttr uar{Aoro AI{tr
na6,rtroilcrtl'tii' Ila6,rrro4crrun 24 r,rrorrrr He noJrHbr r4e-aa o6ranoB rr rre Borr"Trr.rn o6pa6oruy.

2. I-Ia r'rccJreAyol{oM yqacrlie Jlynr,r 6r,rna nr,r6pana ne6orr,ruax o6;lacrr,,
rAe r,r3JryrleHue rrpartrr.lqecKll HC rvrclrr{JIocr, (rpa4r,reHT no noBepxnocrr,r lra"rr).
.l[,tr rrarrr4oli iroun rra6rrogeur,tr,i oro rlBJryr1s111n 6r,r"uo npr.rn.sro Ba eArrHrlr(y
rT N EtOi'i CIICTET{C BI,IPA}ITEI.16I BCE OCTAJIbIIhIE OTCAICTITI.

3' rlepexo4 or roryaleHHIix orcrleroB, rrporopqr.rorraJrblrr,rx nororiy ra.,Jry-qeHI{'{' r( TeMnellarypalr ocytrlecrBJrtlJrcr{ nprlnaertoii x a6co"irrornr,ru rra6;nro4e-
nnnu [3]' me [3] 6r,r"'ur nr,r6parrbr ttaprr,r c naa6onec 6nr.ranngg ri Harrrur,r rra-
6rro4eulrRu r[aaa,r'r Jlyurr. fIo err.ru Hapraxr HaxoA],uTacr, rer{.,eparypa roli
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o6tracru, uBryqeH[e noropofi 6ulo uplruxro Ha]IlI 3a eAuHrIIIy (cran4ap'rnan

o6nacrr,) rr rocrpoeH rpa$um, IIo oclr a6cqlrcc I{oropolo orI(JIaAr,IBaJIacl {aaa

CpeAHIII"I
I{O N{EIiT

ila6fiIoEeIIuii,
UT

aum I

,nrun 
| 

?c'arr Eara lfru* | t

JInOpaqus
Handonee 6iluBHLIe HaOrIoAe-

HnE [3]
Aara, UrcIIE'

1962 r.
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0, z'0

028

-z )oo

-0, 39

+0,64
+r,66
|_2,,61t

+1i24

+2,81.
+5,38
+6,22
+6,63

0,92
0, 96

0,77
0,54
0, 36

-40
-1.
-6
+6,4

1-1t0o

98

B2
n(

66

27.I 1959 r.
26.I I I
1.XII 1958 r.

27.VI 1959 r.
20.YT

II p rr tI c rl a lr rr c. orrpsIe,,leHfle ?cTarrA 2$ y 27 EeyBepsIIHbIe II3'aa alicTpalIoJlfIqIII'I.

Jlyurr, a ro ocr{ opArrHar rer\rreparypa craHAaprsoli o6,ractlr uo [3] (7'"ruro).

C rpaSuHa 6r,tln custr,r rotlfiI{ T 
"rurro4nn 

{as Jlynrr rrpll IIaEIIX ua6rropenuax '

,{,,nn ocrarr,Hblx roqex ll3y-
araelroft trJrotqaAI{I{ reMtre pa-

Typbl HaxOAI4JII{Cb YMII0E(e-
HlteM 7".,u* Ha r(opeEr, 5onr

cTerreHrI L{3 OTCqeTOB AJIfl

coorBercrByrolqux roqeH. Ha

{ur. 9 [pI{BeAeHr,I ofiouqa-
TeJIbHLIe HaPTLI C I{SOTePMa-

Mu qepea 7-2'. Bce ocuos-

Hr,re AaHHbre ua6nroAeunft

trpr{Be4er{Er a ra6nnqe. Ha6-
Jr roAerrrlfl 23 vt 25 l{mrltl 6brJrr{

cpaBrleHbr c Ha6JrroAer{rrflIvlrr

[31 t sena6ps t95B r. v 27

rlrcr{fl 1959 r. (uau6onee

6lr,rannx uo $aaau). O6rquli
xoA lrSoTepN{ coBrlaAaeT' xo-
Tr1 Ha lraltrIrx HapTax BIIAr-IO

6o.nlrle getaleii (aalrerurr

OTAeJIbI{LIe xorn'tr,r). Pac-

cMarprlBafl I{aprbr na Sur. 9 ,

MoEtHo upufiut n cJreAylotrdlrll

Br,rBoAalll:

B cpe4nem llsorepMbr B

o6nactn MoPr r{AYr flapaJr-

'Bal\IeTHLI.

Cnegyet orMernTl, rrro rrar6o.lee

trBJIfleTCfl trpllBflslta oTcqeToB H rlecTy
EeI{a[eX{flLI1lt B 3TI{X OIIpeAeJ]eIlI{flX

Ha rroBepxHoctu JIyHtr.

'';l lllt
o'--'
jr

It'0

il((!
()

" 
Cnoilapmaoi

rDlrr'. 9. I'I aorepllr,r, [oryqenH r,]e A.rlrr Il3rrc-p^le]roro
y(rac'lia a fflJltr,re 4Htt tra5,rrc71crrrtn (1902 t'.)

reJrbgo n fiparo llyunr Br{e BaBrrcrrMocrrr or rloJroffielrl{.fl rIoAcoJIHe'Igofi TorlltIr

B o6racru top IIprr 6,tueHorr troJroErerrrrr{ IIoACOJIHeqIIOii tosxlr BLIAeJIflIOTCfI

oTAeJrbrlr,re 6olee ropnqne o6nacr:u. B4atlr oT IIOACOJIHeqUoft ToqHr'r oflIr r{e
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II
BTopaa qacrr, pa6orrr 6r,r,na nr,rnoJrHeHa Ha BepnaJrbr.roM TeJrec6ofle

D : 50 cn B HenoABr4)r{HoM $onyce. (Donycnoe paccrorrrrr.le reJrecnora
I : 6,5,r4. ,fi,uauerp r,rso6paxreulrn Jlynrr n (roHanr,nor,i nnocrocru - 6,5 c,n.
B fia.recrne rrp]reMHr,rna r{crroJrr,BoBanucr ra6oparoprrbre o6paaqrr dlorocoupo-
TI'IBJreHiltI II3 repN'IarII,rtI, JIerr{poBarrHoro qr{HltoM rr rtotlilellcrrpoBarrfloro cyprr-
u oii.,(l uunoB oJr HoBa rI l pa l{Llqa crrenT pa Jr 6}rofi uyr cm lr eJr b lroorrr rr pue11rHI{H a
77 .vx c uar{clrlry[rom onono g 

"ua.
Paarrepr,r upr.reuuoit rroBepxHocrlr r[orocouporr.{BJrerrr,rfl 2xZ atn2. 0ro

coorBercrByer neo6paxeHr{ro rrJrorqapxn 100 x700 nnz r{a rroBepxHocru Jlyurr.
Ilpuervrnux oxJra?nAaercrr rBepAr,rM aaoroM Ao relrleparypu 56" K.
fla4arouluii rlorolt lvloAyJrr,rpoBarrcfl c .racro:ror.i 400 eq. B Haqectne ycr{Jrrr-

re.rrfl I'IcrroJIbBoBaJIcE craHAaprflrlrt upu6op ZBVI c npeABapr,rreJrrrrrbrM ycrlJrrrre-
;reu, llocrorrHrra.E BpelreHr,r rra Br,rxoAe cr{r{xpouHoro [erer{Topa, BnJrroqeuHoro
rrocJre 2BUI, 1,5 cen.

Saullcr Berracb ua SIII-,09
Ha6nrc4enua BeJrl{crr B anpeJle-r{ae L962 r. B rrocJreAueli uernepr:lr Jlyrrrr.

FIa6nroqenufl rrpoBoAr,rJlrlcb Han B orAeJrblrbrx roqxax, TaH rr rrerpepr,rBgo BAo,rrb
Jrr,rHrrr{, [epreHAr,rHylapuoii TepMr{rraropy. B nauecrBe rrp?lMepa IIpr.rBeAelr
BEJII,IqI,IHY NAAAIONIEIO HA IIPHEMHI{IT trOTOI(A 9}IEPII{II OT ABYX I4sMEPEHIIbIX
ToqeH JIyurr, oIIeHeHHoro rIo BoJrr,ToBor,i uynctur.rreJlrrHocrr,r rrprreMI{r,Ifta rt
reJry'c rer,rreparypor,i 100" C. flo4connequarr roqxa -2,2 

.LO-a om; rotxa, 6l.a-
r{afl H repl{rrHaropy, - 4'1,0-8 em B orpr.rr{arenruoft {iaae clrrnara. Cre4yer
oTN{eTrlTb, aITO 3TI1I IIOTOITI{ I,ISMopflJII{CI] rro OT}IOItreHrrro H IIOTOI{y OT MOAyJrtr-
ropa, HaxoAflu{eloc.fl IIpI,I rel,Ineparype 

- 10'C,
Ha ueupeprrnuofi aanr.rclr xoporuo Br{AHEr orAeJrblrr,re nole6agr,r.s r{rlrcHcr,rB-

Hocrtrr, coorBercrByloqrre orrpeAeJreHHr,rM o6paaonanraM Ha troBepx]rocrr{ Jlyurr,
Cparneune orIrI,IIt o-axycr[secn oro rr pr{eM rrrrn a lr dr or oc on por}rB Jl enrdrr rr o-

'rta3r,rBaer, sro o6a our{ t{oryr 5sr:n upuue}reubr AJIfl ua6;nro4eur.rfl TelJroBoro
flBryqeuufl Jlyurr.

Ho 6olrma.fi qyBcrBlrreJrl;Eocrr, rt corptrceurr.rriu y orlTr{Ho-anyclTrrqooxoro
TrpIlelIHLIIta r{ cJIo}r{rrarl tsanyyr\ruafl cr.{creMa r,r ueo6xogr.rlrocrb BalrtrB1rr E{rrA-
HrrM aSoroM y $orocorporl{BJreul{fl He rloaBoJlflror rrcrloJlbaoBarb aru nprrell-
HI{I{Lr B coqeraHLur c 6onee cBerocl,IJrrrrtr,rMr,r reJrecKorraMl{.

.(exa6pr 1962 r.

Jlureparypa
1. A. B. C e s c p rr rr r"r. I,Iar. Itptrucnoi.i acrpo(rna. o6c., lbr 3{, lg55.
2. II. A. fI a rr n p a r o B. oflrrrno-llexaflr,rqecfiafl ripo]{brrxJrcrrrrocrr,, 1, 37, 1960.
3. A. K. G c o f f r i a n, NI. K o r n e r, W. M. S i n t o n. Lorvell Obs. l3ull., 5, j\l! 106,

1960.



ATTA,UEMI4fl HAYI{ CCCP

14 38 ECTI4 fl }tPbIMCHO I'f ACTPOOI4SI{TIECII O fr OECEPBATOPI'IM

Tou XXX, 1963 r.

' IICCJIEIOBAHITE TETIJIOBOTOI'ISilvtIEHIrf
0T[EJIbI{r,IX ytIACTr(OB JIyHHOfi IIOBEPXHOCTTI

B tr{HOPAIMACHOI4 OEJIACTI,I CTIEI(TPA

M. II . Maprcoo, B. JI . Xoco'ooacr,, A' fr' Ilycy'n'ueo

flponeAeno rrsr\{epeflr.re TerrJroBoro uBryqefilt-fl AByX ysacTltoa ;rynuorl troBepx}IocTll

(o qenrpe Jlynst r B6rlrs[ Rpafl B ]rHTepBaJre AJIII]I BOJIH, COOTBeTCTByIOqIIX oRIIy [po3patl-

rioc, B-{4 .azrd. Ha6*o4e,r{a npoBoAllJrrrcL [pr{ rloMon${ paArroNlerpa, ycraHoBJIeIIUoro

sa |2}-catrvMerpoBoM pefnentope l{purrlcnoii o6cepnatopuu c 6onolrtetpolrl B KaqecrBe

lprreMrrrrxa rr31yqeHflfl. Paalrepn npneMllofi trJIoq,aAI(I{ cooTBeTcrBOBaJII{ Ha JIyEe npy'+trty

giuu*arpo, 42 w 29 r,u.. flolyuena saBIIcIINfocrb TetrJIoBOro trorol(a Ot anr'6egO 4era;reli ryn-

Hoft trOBepxfioctu. Teunonoe IIsJIyse[[e cBeTJIBIx AeraJleft (rop, uatepuron' cBeTJIsIx JIy-

qeft I,I Apyrlrx cBeTJlr,rx 4eranefi) MelrLrtre, qeM TeMIILIX MOpefi I,I AIIa TeIYIIIbIX HpaTepoB.

Paafllgfifl TerrJroBblx IIoTOI{OB OT l(paTepa Apuctapx II ol{pyx{aloqero ero Irlopa npn Qa-

BoBoM yrJre, 6Jr[gxoM It IIyJII6, AocTIIraIoT t0%. Pacqetltl troI(aaI'IBaIOT' tITo Tal(yrc pa3-

Hrrrly B IIOToI(ax HeJILBTI o6.6trC1r11Tb TOJIITIIO paS7r11s1'1eM aJIb6eAO. IIOton arly6L BCJIeAcTBI{e

TerrJrorrpoBogr{ocrtr, rr0-Br.rArrr\{oMy, AJrE Apr,rcTapxa r{rpaeT 66.nrroyro po1b, rIeM AJrrI o(py-

ffiarolqr{x ee o6nacteft'

AN INVESTIGAT1ON OF THtr TiIERMAL RADIATION OF SEPARATtr ARtrAS

oF THE LUNAR SURFACE IN TI{E INFRARED, by M. N. Markou, Ir. L. Khokh-

loua,.A. I. Tsuguliyeu.- The thermal raaliation of t\vo areas of the lunar surlace (the

center a1d near the limb) has been measured in an interval ofwavelengths coruesponding'

to l,he transparency band 8- L4p' The obscrvations were made li/ith a radiometer attacbed

ttt lhe 122 cm reflector of the irimean Astrophysical obseryatory. A bolometer was lsed

as the raaliation leceivel'. The area of reception corresponded on the moon to a circle with

a diameter of 42 and 29 km'
The thermal flux anil the albedo of rletails on the lunar surface ale fornd to be in

cornplete agreement. The thermal radiation of bright details (mountains, continents,

brigtrt rays"and other bright details) is less than thal of dar]< maria and the floors of dark

craiers, The thermal fluxes frorn the crater Aristarchus and the surrollnding maria differ

by about to% aL a phase argle close to zero. computations showthat this difference can-

nlt be explained onty by th"e differences il] albedoes. The flow inrvards, due to thermal

conductivity, apparently plays a greatel Iole in the case of Aristarchus than for the sur-

rounding regi.otls.

Cocronriue I{ cocTtlR llerqecTBa .[y]iIIol-I [oBepxIIoCTII ts IIBReCTHoii llepe

xapaHTepIISyIoTc'IeeTeIIJIoBbII{l,ISJIyaIeHlIeN{.ttanI[3I]ecTHo'IIoJI]I],II"IIIoTolt
TerrJroBoro r{sJlytreril'Ifl rrpolopqlloHaJrerl eTa, rile s - ItoaodruqlleHT r{3J1yt1s-

Hr,r.fr JryHr{or} rroBepxHocTu, a T - ee Te}InepaTypa, 3aBllcfllqa.fl OT I-IOIJIOIIae-

1\roro rrorol{a coJI}IeqHoro rI3Jryr1g11l'1fl, OT rIBJlyqare"rrLIroI':I cl10co6tlocrl{ JlyrIEOii

loBepxrrocTr,r, a Tallrte iloTOIta, O6yC.IOBISIIHOIO TSIIJIO1pOBOAIIOCT1,IO. Pa3-
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JIIIUTIbIE YqACTITU .TIYHI.IOii NOBEPXHOCTI,I N{OIYT OTJII,ISATI,Cfl OA}III OT APYIOIO
Itatt TerIJIoBbrllll cBoi,icrBaMlI, TaIt rr fioa{ltpr.rqrletlTo[f r{Bfiyqerrrlrl E. Hau6onr,-
urlri'i llutepec [peAcraBrfier uayrleHlle rerlJroBoro uB.rryqcrrrltr or JlonaJrbr.rbrx
yqacrnoB trynuoi.i rroBepxrrocrr{, B rrpeAeJrax Koropr,rx cocraB B rrcpBolr npr.r-
ti.ulrxte }Ir.ru M oln Ho II p eArr o Jrar arr, oA Ho p oA Hr,rNr,

Moxrno [prrHrrrr,, qro B cpcAner\r fler&Jrrr pe;rreSa (nanu nparcpoB, r.opxrr
rr t. 1.) I'rN{eIor xapaltreplrEle paBllepbr rroprrAr(a lO rcn, R coorr]ercrBr{r.r c rre}l

rr n116r,rparacr, paBperxarc-

rqafl cnoco6rrocrr, r{Horpy-
rreHra B rracroflrqell pa6ore.

B anrycre - oxrr6pe
1962 r. n Itpsnrcriori acrpo-

druauuecnorii o6cepuaroplrr,r
6t rnrt RbruoJIIreIrbr r.r3[repe-

rirrrr TeIIJIOBOTO rlS.rlyqerrr{fl

.rrona,rrbHbrx yqacTri0B JlyH-

soii rroBepxlrocrrr n onHe

up03paqlrocrr{ aerruoii ar-
rroccfeprr ot B 4o Ll+ atrc.

L)nrr,rqecNafl cxe-
rr 11 . .Pa6ota npouoArr.rracrr

rra 50" pe$rertrope ltpr,rrr-
crtoii ac:rpor[rrar,r.recnor"r o6-
cepurlroprrr.r. 14eo6paxrerrue
Iynu n clouyce ltaccerpe-
rrir r{rIeJIo Ar'raxrerll 22 cn,
Ptr4tro,rre'rp, c It oro p.brr\r [po-
no[1r,rr]{cb r,IccJIeAoBairlrfl,
ycra lraB"rrrrB a,[crr rril tiln anqe
rpy6i,r re Jre crrorril. Ourrr-
UECI{iI'I CXENIA TCJIOCITOIA II
pn/(rl orrerpa r,ra o6pairrena na

{rrr. 1, d, 6. B tfortalr,rroii
ItJIOCI{OCTI,I TeJIecKoIIa pacngJI6111sH 4r,rCn D C lle0TrrIO cNrelrHr,rr,rr,r 4uadtparNaun
c /Il'Iarlerpar\Irr orBepcri'rir 0,91; 1,32 7,8!,; 2,62 z,6b ntt, seNry ooortscrcrBy-
nr r4,5; 2L; 29; 42 n 58 Hil' Ha nynuoii rroBepxHocrr,r. r[eoroe orBepcrr,re
3altpblro rlaroBbll{ creltJrox[ I,I trorloJrb3yercrr Ana c!ortycr{poBnrr lrao6pa-
lli0IIIIfl.

3a r[olia,nsnoi'l rIJrocl{ocrLIo reJrccxorra ycraHoBJre}ro noporxor[onycrroe
tscl)riilJro, r[oxyclrpyrc[tree nyson ea 4,ar]iparuori ua np]ren{fiyrc rrJrorqaAr(y
6o.rorret pa /i. fly.1e11 rrepeA guarfparroi.i repe]rpbrBaercrr rxropnoi,i uoAyrx_
ropa r'ir. 3tr 4uac[parr,roii yc:ranonrelr r]rn.nr,rp @, npe4cran;rrlo11ui,i co60r1 ura-
crrrnKy lra lnSb. d)flrr,rp rrpolycrraer r,rsJryqer{r4e c 4"irlrrror,i Bo.rrHbr 60;rr,iue
7 .az,r. Itoa{r[r'rqner.rr rpo]rycnarrr{fl rrocrofl[reu n o6.nacru B- 14 ]LK lt cocraB-
rner 6596. 3a 4na$par,rroft N,ro)r{er 6srrr one4ego Ar,rarorrarrr,Hoe aepna"no Br,
rrol:iBorrflroiltree HOrrrpoJrr4poBarr, $orrycr,rponny uilo6paxreHr4fl Ira 4r.rar[parnre
1{,Tr'I Ha rlaroBor{ crel{Jle, a ralt}He BIrAerrr [oJIoHteHlls 4era.ner,i perr,erla o:ruo_
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cl,rTe.rrbl.lo O,-ttseIrCTtIn 4lratpparlrsi, flJIa npirrfIsiiII II3rIepfleNILIX TIOTOIiOB rlsJ{y-

seHu.fl n AeTaJIarI Ha troBepxilocrtl llynr,r ua rpy6e rI{Aa TeJrecHorla ycraHoBrre-

Ha r{rrrro1agepa c fipecrolr r.rB nBaprleBrrx nr,rreii n (toHanr,uoti u.tocHocltl't,

pa6oratoulafl oAuHoqHr,rlII{ cHI'IrIHaruu ({r'rr. t, o) .

fi pu erI l:I o- p er lI cr prI py rc rqa fl cIl cr erI a. Am perll-

cTpaqrrl{ uU{trranpacuolo uBIyqeHIIfl B paAllo}leTpe IIpIII[eIIeE uoAy.rIaI{I'IoII-

nrrr,l rreto4 r{B}tepenr.ra. Izlslyuenne, nocryrlatorqee Ha rlprre}IHllr( - }IaJloltHep-

Ur,rontrrrrl 6olrtuerp,- IIoAyJIrrpyeTc.fl rIpepbIBaHlIenI' ycI'IJIIrBaeTcfl rleperlell-

IIafl cooTaB"rlflIolqafl clIIHa.[a' I{oTopaE SaTe}I clIIIxpoHIIo AeTeiiTI,IpyeTc'I? lI.

cr,rrHaJr yffie nocTo.flIrHor.o Tor{a perflcTprlpyeTcfl aBTolIaTI{aIeCHIINI nI{UyUI'IrI

noTer{Ur,rorrerpolr. Cxerla o6r,r.Ina 4"na uu{paripacnoft rexHI'IHI'I. Oco6eunocrr,rc'

ee, oAlrafio, flBJI.EeTCfl TO, qTO AeTeKTrrpoBaHrIe [poI',I3BOAI',ITCfr rIpII CII]]HaJIaX

Becbt{a HIrBr{oro ypoBHtr 11, TaItl{NI o6paaoll, CI{|Ha.TI C BLIxoAa ycu.TIIITeJIfii

rrocJre AereKTC)pa Ilocrynaer rlp.rrr\ro Ira crallAaprHbrtt asrorlarllqecHlll"I rrorell-

qr{or{erp, rrMeroilI,rrii qyBcrBnrelrbHocrb 0,L tto, llpr'rucneut're Aererirl'IpoBaHIItri

Ha lrtrsr{oM ylloBHe CytrIecTBeHHO ylporqaeT y0IIJII'ITeJIb, TaI( HaIi Bs.[I',lqIIHa

Hoe{$lrqr,reHTA ycLIJIeHI,Ifl yl\{eHblxaeTc.E Ha HeCHoJIblto nOpflAl{oB, Ho BNIe0TB

c Terr tpe6yet [pI{NIeHeHLIfl AeTeI(TopoB Hllsxoro ypoBHfl n o6,na4atonltrX

r{ Torry rxe g,peii{ol{ Ha uocro.srrHor{ ToHe I\IeHee I uno. B uaureii crloTe\'re B Ita-
qecrBe [ereHl]opa ]'IorloJrbsyercfl peJre urna PfI-5.

Cxerra ue ,rpe6yer orpau[rreHufl rroJlocbr rlpouycnalrl'Ifl oclloBlloro yOIIJII{-

TeJrrr, r,r rroJroca cpopnrupyetcfl I{elocpeACTBeHHo cI{rlxpoHIrbIrI AereRTopol'r

c (tunttpanu. 3ro CBflBaHO c TeM, qro [peBbuxeHl'Ie ypoBHfl IIONIex ]IaA cIIIHa-

Jror\r Aall{e Ha HeonoJrEno nop.flAr(oB lre BbISbIBaer r{enuHefiusrX rICK&?r(€HI{iir

B ycr{JrrrreJre c MaJIbrtI xoa{{r.rqueuTonl ycI{JIeHlIfl, II, cJIeAoBareJlLHo, cr{lHaJr

troE{er ar}([erruouo Sulr,rponarbcrr cI{HxpoHHrII\.I AereltropoM. Bc.uegc:relIe'

Toro, qro o6br-rflrre cralrAaprHbre aBTollarr{qecltl{e rlorelrql{oNlerpnr o6na4arrr

IIr,rBr(lIxl BxoAtrlrtl conpoTr,IBJreHI{erl, Bbrx04uoir nacHaA ycl{"rlllTeJ]fl IrNIeer NIa-

Jroe BbrxoAHoe couporr,rBJreHrre, a Sunstprr cuIIxpoHHoro AereI{Topa rrocrpoeHlr

r,rB HoH[egcaropoB 6o;rruoii ex{nocrl,r rr }raJrblx corporl{BJrenuft (,-- 1000 oaz,)-

O4Hano, Itart IIonagaJI orlbrr, frprrMeHerrl{e SJIerirpoJrrrrl{qec(I{x nolrAeHcaropoE

Airrr rar(r,rx Qtnnlrpon (oHu pa6oralor rlplr npaiiue MaJrblx uaupnirterur.ax)

B11oJrlre AorrycrlrNro, ]Iaueueunelr BeruqflHr'r eilIHocrl,I rocro.aHrrafl Bper{eI{Ir

rrolxer rlaN{ertflTbcfl B rlpeAeJrax 0,5-L,5 cen.

Vuporqeur.re yclrJrr{TeJrrr rroBBoJrr{Jro rlocTpollTb ero Ha aHoHoN{uqHblx llaJro-

ra6apntUr,rx JIaNIIIax (uanplruep, rvna l't{l?4 E) lr ocyrqecrBllTl III'IralII'Ie or'

6araperl. O6rqa.s cxelra rrprret{}ro-ycI,IJrI{TeJIrrHoro yctpoiicrBa rroHaBaHa I{a

{ur. 2.

Mogy;naqlrn I,I3JIyueHIITI c .ractoroli 30 ary ocyulecrBJLEIeTC-E Ho;re6lIolquNlcfl

fI3 blqfi oNI, f ItJLfIIOIII{IICTI SJIeMeHTON.I }IaI HIITOsJIeItT puqecHoI'o }IoAyJIflT O pa

pe3OltaHcIIol'o TIIIIa, o6rrO,utlr HOTopOIo BxoAET B Ito[lryp IeHepaTopa IIa IIoJIy-

rrpoBoAlILIKoBLIx rpl{oAax. Ot aroro }fie lfoAyJlflropa qepe3 Saaoapaulate.nr,-
uoe ycrpoitclBo rrr{Taercfl o6l{orna rlorlflpr{BoBalrHoro pele' PII-S cI{HxpoH-

Iroro Aere1ropa, B HaqecrBe rrprrerrHr{r(a rIcrIoJrbBoBaJIC.E IvIaJIol{Hepqnouuuii

6ononrerp r{B crrJraBa Blrcnryra co cB}IHqoilI? aI.Iarorlrqnr,ut lpllrre]IrlIoIIIeNlycfl

n lru(tparpacnor:r cuexrpoc(orr{r{ [11. ORrraro B AaHHoilI clyrrae r{crloJlbByerctr

,Jrr{rrrE, ogrla II9JIocHa (6ea HoMIIeHcaqI{u) , a uoarouy B'IiJIloareHlle trp'oI'IsBoAIITc-g'
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c Harpy3orIHbIr\{ coflporllBrleHr{er{ fir, > l?u. }tporre roro, AJIrr y}IeHbIIreHI'Ifl

uocro.susoft BpeMeHI[ 6onouetp r{Meer BoBAyIrIHoe HarIoJrIreHI{e (ta:5 t,cen,

Q,op : l)-e emleq)'
flplr nrr6parrHllx Al,Iarrerpax ornepcrufi graa{paru paAl4oMerpa qtrcJIo pas-

llemaeMr,rx aJlelIerrroB rlo AlIar\rerpy Jlyurr cocraB,Ilrrer or 60 go 240. Ec;rlt

uHeprlr4oHrrocrb trBr\reprrreJrr,I.roro ycrpoficrna xapaHTepr{Byercrl rlocro.aunoii

BpeMeHI{ Tr,roM, To I\[O)I{HO IIOJIaTaTL, qTO ]\{rrlrrm{aJlbHoe Bpel{fi perl{cTpaI{III{

oAHoro eJlexreuTa cocraBJlfler oltoJro 3frrr, Vcunurenluoe ycrpolicrBo pa-

Ar{or,rerpa rroSBoJIfrJro Bapr,rlpoBaTb f,,,r*, B rlpeAeJrax 0,3-15 cen. ctep,ona'
Te.[br{o, BpeM.rr cnau]rpoBanux Jlyur,r rlo Al,Iaxlerpy AoJrir(}Io cocr&BJrrrrb or

tDrat. 2, E;rori-cxelra rlprrc]rrro-yc].rJrrrI'c,rrbrror.o ycrpoiic'rna

60-240 cev Ao 15-60 nun,, B gauuofi cepr,rrr lreuepeHuii rprr rrcroJrrraoBaHrllt
uocro.sunofiBpei\reur'r rueu .- T,Scenugua{parubr, coorBercrnyrcrqeii l20are-
rIeHTaM, BpeMfl Barlr.rcrr trpr,r cnaHr,rpoBa]rrrrr rro Arral{erpy 6uro onoJro t0 u,un,
flepenerqerlue qBo6palxerura Jlynu orrrocr{reJrbuo gua{parMbr paAl{orrerpa
OCyUtreCTBJIfIJIOCL SaMeAJIeIIIIeII XOAa qaCOBOIO MeXaHI{Bl\Ia TeJIeCHOIIa TaI{ t

irto :rerecrtorr Ba Bper{fl oArroro paBpeBa orcraBaJr or JIynr,r. flpu repexoge
or oAuoro paBpeaa r( ApyroMy reJrecxorr 6rrcrpr,ru ABrrlr{e}rr{eM rro qacoBoNry

yrJry ycralraBJrr{BaJrcfl B rraqaJrr,Hoe froJrox{eHr.{e. Crrerqeulre [o yrrly 6 ocy-
ur,ecrBJrflJrocr 6narogap.s co6crsenfloMy ABr{}neE],rIo JIyEr,r ro cnJroHer{lrIo,

fIprB.flBna rrBuepeuni,l rerrJroBoro rrorona rt

A e r a Jr rr rr rr o B e p x tr o c r r{. flpnoaana [oJryEroHu],rx Barlrrceii TcrI-
JroBoro troroKa H AeraJrrrrr Ha rroBepxEocru Jlytrr,r ocyulecrBJrrrJracb cJreAylo-

ulr.rnn o6paaonr. B norrenrbr rlpoxoH{Aer{r,r.fl rreparrore}rur,roN,rerpa SIifI-09 uepee

AeJIeHI{e url{aJIbr BpelreHr{ Ha Jrelrre na6nrcgarenb rrprr rroN{orqr{ aJrerrTpo-

lrarHr.rra Ar{craIrqrrouuo Br{rrloqaJr BarBop r{uHor{a]\rep},r, garoulufi lrparrrr{-
secnu rlrrrroBeuHL,re aficrloar.rqvw (- ll50 cen). flonoxteulle Hpecra nurert rtn-
Hor(ar{epEl orrrocr{TeJrbno 4ra$parMbr paAr{orrerpa onpeAeJrr{Jrocrr rlyrer\r coB-
r{eqeHrrfl lrao6paxeur,rrr BBeBAbr c qeHTpolr 4na(rparrurr r{ oA}roBpeMennoit
creuroli r(aApa Ha r{r,rHor{at{epe.

Bropoii cuoco6 BanriorraJrcfl B Tor\{, qro qerr{afl ne6ornuran AeraJrL rra

Jlyue (uaupuMep, rleHrpaJrr,Harr ropna nparepa) BbrBoAr{rracrr Ha qeHrp or-
BepcTl{fl c N{aToBbrM cTer{Jror{ rr B sToT MoMeHT npor.lSBoAr{Jracb c1)er{Ha naApa.
TaHlru o6paaou Ha r{aApe c ftpecrorr nr,rreir Nro}r{Ho 6rrno ycranoBr{Tb rroJro-

xreHl{e rorlnrd, coorBercrBytouleii uoro}neHr{Io 4ua$paruu paArror\rerpa. [a.nr,-
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{Ierilllafl o6pa6or:na cocrorr.Tla R Totrr,.rro nalx4bri r(aAp rir{HonJreHr{rr qepea yBe-

JIIIqTIToJIb rIpoeI(TrIpoBaJIcf r{a ornerraron neo6pantelurx JIyur,r r,r Ita ETorr

orneqarne ortreqaJrocb ro.rrtorli rroJro)fiolrr,re 4r,ra(tpar,rrsr pa4rror{erpa, coor-
aercrByloqee AaHHolry na[py.

To.rHocnb rrllr{BflBnrr, npoBeAerrHoi.i rartr,rlr o(paaorr, onpeAeJrrrercrr Ae-
t[oprraqueii nao6pameru.rrr nplr rrpoenrr,rpoBalrr{r.r c yBelr,rqurerer\{, r{ep&Brro-
i\Iepr{ocrblo rracoBoro ABI,IH{er.rr,rfr reJrecriorra, Torltrocrblo (tnilcaqlrr,r rroJroEieHr.rrr

gr,ra(rparurr Ha n,pI,IBflBorllloNr HaApe. llplrnnsxa noHTpoJrrrllyercrr rarr)rre coor-
BcrcrBr'rerl rloJloi.Henr,rrr rtpar Jlyrrrr r,I Ha nr,rHonaApax rr Ha Barrr,rcflx rrpr,r rr3-
rICperll,Iflx na xpaenoli nJlou{aArte. Toqrrocrr, Aalrrror-o cuoco6a uplrraann o6ec-
TIeIIIIBaeT HaAelNHOe OTOIr{AeCTBJIeHr,le AeTirJteii rra .rynrrOri rOnepxnocTt{ c Jrr{-

rroirusrnrrt pa3ilrepilu tt - 
',\(l 

7;,11,.

lt a.n lr 6 p o r rt a rr 3 Nr e p rIT eJr L rr o l o y cr p o ilr cT r a.

B cn.san c reNr, rrro oclroBlroii qe;rrIo pa6ottr 6nr.no r'tcc,ueAoBaIrr.re rerr,rroBr,rx

IleoAllopoAHocteilr ua rloBepxHocrlr Jlyurr, nrbr He craBrrJrll BaAaqy rpoBoArrrr)
'rolrlryto rtarl,r6porny rloronou or nynuoir troRepxuocrn no a6conrorirbr]r BFra-
IICIIIIflr\T. 04 TATTO, BC.]IEACTBI,IE TOTO, IITO 3ABIICI,I}IOCTI, IIOTOIIA I,ISJIYAIEIII{fl oT
'TerlrepaTyprr irr: nrtueilua, AJrfl oIIpeAeJrelrr.rfl oTlrocr{TeJrr,Ir6r\ rr3i\f 0rrcIrrfl"r

Tellrtcparypr,r 7' ueo6xoArrilro BIrarb xora 6sr upr,r6.nnarrrenr,tro a6conlorlroe 3tra-
rIeHr.le 7. Ha,nr,r6ponxa a6cortortroi:i aryBcrBrrre.rrrrHocrr{ 6brna nporrBBcAerrir

c"rleAyIorqr,IN{ o6paaoru. B na.rectge DTaroHrrLIx r,rgryqare.rreir rtctto.nr,aoBirJrr{crr
TiJepAa.rr yrJre(rrc"rrora rr raloqrrii ne4, r{oropbre rror\re{&Jrrrcr, rrepeA uxo4rrort

,4trar[parrroii paTqnorrerpa. rIyBcrBrrreJrbI{ocrL paAr.roxrerpa c t[rrrr,rporr rro
ttrnoii rta;rrt6poorte cocraBJlfler 1,1 .10-0 snlfiln,1 a rroporoBrlfl rryucrBtrre,rrr,-

rroctr, (cpeltrurrir ttna4parr,r.rlu,rir ruyrr) upu [ocrorrrrHoii npcrrerlr t,-0,i)--0,'o ceru

cocraBJlrrJra 2,1-r.10-e 6tn, tr upr.r r - 10 -:- L5 cen .-- 5.10-10 arn. llo;u,uras
tlacTb I13ru€Per.rr,rii npoeoAr.rJlacb c T : t,5 cel{ rr noporotsoii rryBCTRr,rTeJrbl.rocTr)i()

- 1,0'70-' em.

lIo rsueperrrrrlrr u6,lIrIB tI rIoJIHoJIyHr{fl neJr}IqllIril rrcrcrirt iIB;IyqgH11, ,r,
o5;racru rroAco,rrrrerrFror'r rorrrtn upn 4utrrirprlrue Ne I (d ,- L11,5 rcn na JIyHe)
cocraB,rfler 1,3.10-7 6nL. Ha rer\rlroii crolrorre Jlyuu ne.rrr,rqr.Llril rroror{a rllr.r
tot'i irte gntr$palue cocraB.rrfler 1,8 .10- 'o ain. (?Iarrepcrrr'rfl rlllorr3nolqrr.rrrcr,
o lUIa(parlrojl Ns 5, rr aarcrr rlororr flcpeoqrrrLrBarlcrr ri 4na$palue N, 1.)

IJo.rry-1g1111ore 3r{aqerllrfi rrorortoB rroBBo,rrflIor cAcJrarl or(err(y re,\r[epary-
1lr,r .]Iyufloir IIoBepxflocTrr II]rrl IrertoTopbrx rlpeAno.rto]rterrllrrx o IIp03parrlrocTr,I
eerrgoi,r arliocfte])br B ortHe X8-11+,1r]r, a rai{}r{e o IlcJIIIruIne noe(ltIlltr{Ilerira
lrsJryrrelrrrfl nyluroii rl0BepxHocrrr r, a eroii o6JlilcrII clcrirpa.

Mrr npr,ruanrr, rrro B rrccJTeAyeNror"l o6Jrncrr,I clronrlla Jlyrra au.naerofl a6co-
.lrIorHo uepl{blrr re,lrorr, T. c. s: t. Cnpane/{JrlIBocrrr Tartolo rrlleArlo.,Io}ne}Irlrr

IIe rrRJIrrercfl AoltaBalrrroii. B Blr[r.ri\roi.i o6lacrtr cleliTpa a,,rr,6e4o Jlynrr o

c,pegrrenr cocraBJ[fler or{o,[o 0,07, 'r. e. noe{cfr,rqrrerrr rIor,rIoxIeHIIrI 6"rrrraort

ri eAr,r[r{qe. trIarrcpcrun n npacuori o6;racru (ao 7000-8000 A) ylta3bItsalor

rra pocr a.nr,6e4o c A"ru,rgoii BorrIrrJ 1o 0,2. ,[,a;u,ueirtnr,rr:i cueri'rpa;rstrr,riii xo4
trrt6ego IrerrilBeclrelr. Ec,iur fll]eAlroJromrlTb, rrro y L0tun e : 0,It, ?T() oDIIir.ltaer,
tITo rrlrr,r[fl]t e - I Brrecro e : 0,5, ]rIJ 3illl.IBrir\I 3Iir,aIoIIrIo rcrlfleparypbl B
1t,-

1' 0,5 : 0,84 pir3a, r. e. ra 1696. [;rn rloAco,rncrliloii ro.It{rl .?ro 6bI coor-
BerorRoRailo orrru6ne n 60" I(. O4rrario R ltrlcroflIl\ec Bllorrfl y IriIC Iror iIpyl'oro

288



BrIXOAa trpU Oqeur(ax Tel\,rilepaTypl,r, r{poMe trpeAtroJlox{elrrr.fr o To}r, rrTo s=--1,
rrMerr B Br{Ay yHaSalrrrylo Blrme HeorrpoAeJlelrlrocTb.

Hos{{uquenr [poBpaq[ocrr,r aruocrfeprr Mox{rro crrr,rrarb r.raBecrur,rrr c

roqtrocrblo go L0-20o/0. Mnr yurarbrtsaJr?r rpoapaquocrrr B ofiHe B-I4 nn,
corJracEo r[sMepeHrrflM lonapAa n faplru|a [2], npLruuruarr Blraqerrrrfl nrar{-

crrrryr\{a nporrycnaH}rrr B oHHe panur,ru 0,9.

(rlu'. 3, Iparlrtr /UIII tleperlo,rla rlBltcpclrrr,r\ rroronoB rj 3lri.r,rclnlfl TeMleparyprr
ll" tr uo.rrirot o ltoitorra c e1p.rnr.n1r,r1 tronep.rrroc.rrr 62,4

,[,nx nepecqera uBNrepeHHbrx rroror(oB B Ter\,rneparyprr 6rua Bbrqrrc.]reHa
1{Jl};

AJrfl pala atra.renuft T (ryuxrlua (D (7) : lt\E^ (') t,,d)., r4e E^ (1') -
7 tvt;

trJral{RoBcr{ar{ HplrBar{ pacrrpeAeJrerrr,rrr Dlreprr,rw u l,r. - BaBr{crrNrocrr, r{oo0-

rlrrulircrrra nporycriaHua arilrocsepbr or AJr14rbr BoJrlbr, t, - +, r1c s - rJro-
qa4r, graa$parMbr u A - orlrocr{TeJrLl{oe orBepcrr,re reJrecnona. I-Ia $ur. 3
rrpr{BeAer{ rpa(lux O (?') . llo ocr,r opl{r4Har rorrcrqe}r6r rpu mnarbr, coortser-
crByrorqr{e BHaqeflufirr 1,.,0* - 0,9; 0,8; 0,7; orpe4eJrelrlrbre rrprr nonroilIrr ororo
rpa$r.rxa BHarleflI,rfl TeN{rleparyp IIoAcorHearHor,i ro.lrr,r n reuuoi,i croporrbr coor-
BercrBeHHo paBrrr,r 400u140" K (rpn 1,,,n*: 0,9) ..[-Ieo6xoArrr{o erq,e paa rroA-
qepKH,yrL uplr6;rlrenreJrblrbrii xapanrep arr{x qr,rceJr.

T o.I n o cr r, I{ B i\{ e p e I.rI,I f,I. Toquocrr, orlrocrrreJrrHrrx uaueperntll
HeoAlropoAlrocTeii rellrosoro noToHa olpeAeJr.rreTca {nyxryaqrrflr\,rrr aTNro-

crfepnor? lrpoapaqEocrl{ I{ IU}r\{&i\,rrr B rrBr{epnrenr,rroii ycraIroBHe, Belu.urHa
rIIyrIa ycralroBltr{ cocrartJrrrer :0,5% v coueMepr{Nra c nJraccor{ Torrljrocrr{
perrrcrparopa.flpu rer\rreparype Jlyur,r 350-1100" K ero coorBerctnyer.-0,2o K
(cpepuenua4parusubre auauenua).

@nyxryaqutr npoBpaquocrr4 rrpe[craBJrr{Ior orracfiocrr,, ror4a oHr,r Aoora-
ToarHo 6ucrprr. Me4;nenunre rrJlaBHrrre u3lvreHelrllfl fipo3paarrrocrr{ i]a BpeNrri,

19 [rncourn r{I]LrNrcr{. o6oerrBa'r., r. XXX 2Bg
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6onr,ruee l0 aturu. (opeuH rrpoxox{Ae}rr{fl oAHoro paspeaa) , AJrrr BbrflBJrennl
gu$$epenqr{aJrbrrr,rx paa;uruuit TerlJroBoro [orona He rrrpaloT ponlr. Ha6nro-

Aerrrrrr rrpoBoArrJrr{cs n ycroiiur{Bo flcHbre Hosr,r, HorAa 6ucrprrx xone6aunii
lpoBpaqHocrr{ c rrepuoAonl .- | ttun ne 6rr.to, Me4;renur,re uBL{eHeHu.s [po-
SparlHocTr{ r{or.rTpoJrrIpoBaJrl{cb rIyTeNr SaIIr{cI,I HecnoJrbno pa3 B TeqeHIIe Hoqr,r

oAl{oro I,I Toro Hre craHAaprrroro paBpeBa uplr6nr.ranrerrr,Ho qepe3 .racosoli

LIIITepBaJI. Pacxont4eur,rfl B Barrr.{crrx cocraBJrflror * 59'6, uro orqacrrr }rorJro
6urr nrrssaHo raxlxe rraMerreHr{eM Bbrcorbr Jlynr,r }raA roprraouroru ($nr. 4) .

{p111.. {. l}urflrcr,r crarrA:lpl.rrofo I)ii3pe3a, cAexaIIIIHe B re(lolIIIC fiOqtt 17 ilBl'ycra 1962 r'

p e a y.,r br a T br u a 6,r m4 e ulr li. Ilplr UpOneAeHlII{ na6urcAeuIlii

HaM nasaJrocb rleJreooo6paeutru o6cJIeAOBarb ABe o6.nacru ua Jlyue - qeH-

Tpa[LHyIo3oIIyCpe3l(oBbIpaiIteHIIbIlIxIaTepIlI(oBbI[IpeJlbed]oMuo6lacrr,
e6.[ueu BOCTOTTIoro fipafl, LIN{eIoqyIO CpaBHI{TeJIrUO r,]Ia4xlrIl (lon uopa c

oTAoJIt,IIbll{ll flpHI{NIIt AeTa"rl'IN,III IIa IIeNI' B alacTIIo0TII, c Ca[1oI"I apHoii AeTaIIbIo

uaJlyue_ItpaTepolrAplrctapx.Ha$ur'.5upltne4eurrrfororpa$t,rlrJlyrrsr
tB aorycra {962 r., oTrreqaTaIIHI,Ie C HaApoB I{I'IIIOIIJIe}I(lr c o6o:lriaqeHl{flx{I{

Iril }rr{x pa3pe3oB, Toqnlr c Hor[epaMll Ha JII{IIIIflX paspesoB cooTBeTcTByIOT

Iro.repalr r(aipou, o6orrraqelrHr,rx 'ra 
Barll{cflx rerlJroBbrx rloroltoB (Srr' 6-10)'

Ha rflrr,. 6-8 upr,rneAer{br saIU{CI{ TeIIJIOBOTO fIOTOIta AJIA HeI(OTOp}'IX paspesoB

rrpr,r glrarBpanre, coorBetcrnyroulefi 42 rcu ua Jlyue 18 anrycta 1962 r" ua

{nr.6ll B csepxy [pI{BeAe}IbI ral(}Ite rfotouerpuuecltl'Ie ItpI'IBLIe AJIfi Tex E(e

carrtrx paBpeSoB, rIolyaleHHf're rIyTerl (botouerplrpoBarllrfl r{crloJrr'soBaHHoii:

A,JIflIIpI{BfI3I{I{ItI{II.oIIJIetrrtu.TaHHaHIIJIeHHaHeCTaIIAapTI{3I{poBaJIacb'I{pI{-
Bble [pI{BeAeHbI B rIOqepHeI{I{flX, [[acIIrTa6 upouanonr'urrft'

our. g u t0 luutocrprlpyloT ABe sarlr{cl1 TerrJroBoro rlorolta, [o.rlyqeHHbro

Bo BpeN{fl rra6rrroAeHr,rii 18 oHrrr6px 1962 r. c 4na{parrrort N 3 (d:29 rcn

rra Jlyue). flo,nyuennrre Barrrrcr{ c uongofi oupeAeJreIIHOCTr,IO IIOHasbIBaIOr

JrortaJlr,Hbre rrBNIeIreHrIfl TorIJIoBbrx rroronoB ua Sone rIJraBHbIx lrslreneulrrl,
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(Dur'. 5. (Do'rorparllur rrccJreAoBarrfir,rx yuacrnol JIynr,r
o - ooracrL B r(crrrpe; 6 - o6.nacrr rra Hparo (cM. r.ra ooofjore)

I

..,)''.":.\ n
; :::1

.., it ,

;

e;'j : i, .. i
"I .1,

i
,$.

rilo,l'

L
,r$-'

tsotto

,"\F c.p od I '1,
,ln o'r ob ,b lou

a't* a$ .rg e1 ab 
ex 

"l; 
Qb

rl\ r$ clo ^ 
t$ .s o, 

Je) et 3) 
.1 

Ir t'l- r\P . \\ r,o

, ro ro -o\, 
-Y,c\o o,o-"t* i ? 

l=iz"n
.t} o\\ b{ c\\ tq I

,I l\.,

i

dl



i (oriott,ttttrtrc)



o6ycnoueuHbrx HgMeHenlre,u rpaaosoro yrJra. I{a ocnerqeuuoii cropone Jlynrr,
HE OqEHI, 6TITAXOii IT TEPNIIITIATOPY, ITOTAA OTCYTCTBYIOT TEHI{ OT ITPYIIHI,IX
4eraneft, rrL{eercrr oIIpeAeJIeHIIa.rI cBtIBr, TenJIoBoro rloroxa AaHHoro ysacr-
na rroBepxHocrr,r c ero anr,6ego. tr4enyuer.u,re cBerJrbrx o6nacreii (rop, uareplr_
ItoB' cBerJIbIx nyueii I{ ApyrI,Ix cBerJIrIx 4etaneft) tr{€rrbrrr€, qer.r rer,rlrbrx uopefi

Czrrrr, )arrc,ro
0octno,./nee /(oancno

Apenip

Coen,rl,c ,rurt,
r1Mttgg n77"ngiJg

llonepn'ut

xpanepo bo1t

;lrare*naror C0enlan
oAtacnu

d.42 nu

@ur. 6. Saur.rcr rerlJroBoro rrorona rro paspeay
(ciu. {r.rr.

f 0n0Jt0
I rooneno

--l /vlene,t'oi\ r>-

l-J*

t,jr "rt' qeHrparrbuyro o6racrr, Jlynr,r

llrlrl
t3tiitt0g6t6c432t

u AHa rerrHr,Ix I(parepoB. Bce Hone6aurrfl TerlJroBoro rroroxa Ha Baur{crrx oro}r{-
AecTBJlflIorc.fi c AeraJrtll\{rr Ha Jlyue. Tanoe oro}rrAecrBJreHrre rrpoBoAr{JrocIr lro
rroJryareHHbn{ Bo Bpea{rr na6nrc4enrafi {ororpar[unlr Jlynnr (cu. r[ur.5) uno ar_
;racy $ororpa$llii Jlyrrr,r [131. CpanueHr,re Barrr4cer,i ren.rroBrrx rroronoB r,r $oro-ereKrpuqecltxx l{pIIIlbIx tra (urr . 6 w 7 He ocraBJr.trer rrrrxanrrx corlHeslrfr.

,[,na aproro Rparepa Apncrapx reuJrosor:i rroron lg aurycra ua 5% ]\,reHb_[re' qer{ oHpy}rraroqr{x ero parl0r-ron, 18 onrn6pa tg62 r.- rra 10%. Tanoe
paBJrIlttII{e N{oE{er 6brrr, csflaarlo c yr{ellblrreHrre}r rrcrloJrbByel{ofl gr,raSparuu
I'I' CJI0AOBaTeJIbHO' C yBOJII'IqOIILIOII pa3peUeHI,Ifl, a Tal{}rte C }tBNregeHrre}r yCJrO-
rnr'i ocneulenr'rn (pacc:roaIrI,Ie Aprrcrapxa or rroAco.rrrreulrori ro.rrtu cocraBJrrrer
18 anrycta 309rir, 18 onrn6pn - Z!y,o).

Saur'rc,r n6tnart repNluHaropa nor{aBr,rBaIor paBJrr,rrrr.rtr, BareHeHrrbrx r,r
ocBelqeHllt'rx yqacrKax rIoBepxHocrr.r. IJa rlir,rr, 10 orqerJrr{Bo oro)r{AccrBJrflrorc.rr
ocBelueHlrble I{ SareHerlHble cnJroHrrl Ba.rloB r(parepoB r,r qclrrpaJrbrlr,rx roport,
a$$ext ans6e4o n l{anrrox{ c.[yqae rracr{r,rpyercrr ropaaAo 6ri;rrr,l111rur.r pa,Jrrr-
ql,Ifi]\{t{ TeIIJIOBLIX IIOTOITOB OT SaTeIIeHHbIX II OCBeIItreHHLIX yrlacTltOB.
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@zr. 7. 3anncr rerrrroBoro rotorta ro paapeaarr Ni 17, 20, 2I y 24 (ciu. {ur. 5, 6)
sepe3 o6racr; rra riparc 18 arrycra 1962 r.
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3asLICnMoCtb I{BMep.fleMOfi terlnepaTypbl yrIacTItOB ocBelqeuuofi Conuqeu

Jlynu ot als6e4o .EBJIfieTC.fi BII6JIHe ecrecrBelIHoii. tr4auepeuufi CuHroHa r,r

Ap. [4] noeBoJruJrlr Bar{Jrloqurb, sro rrop.fi B cpeAHeM HecnoJrbl(o ((TerIJIee),

qeM Marepl'Iru' Bo Bpel\Ifl lrarrrrcaul'Ifl Hacrorlllr,eit crarbr{ HaMI{ 6brJla rIoJIy-

ueua pa6ora Illoprxlrna [5], raxfire Ha6rIoAaBurero coorBercrBl{e (reMrlepa-

TypbrD n a;rr,6e4o 4era.nerii oTAeJILHtIx yqacTltoB IIoBepxHocrII Jlyurr.

fenu on 0alo0
leoafleu ,tacmu
x/one4a ll nonenei (40? )

Tenu on 6ato0
u uenmoalottotj vocntl
rponepd Atto1anearui (275)

H,'d_:Zg m

0olot xionepo
U Ueilm1lrlbflIn 11DKA

xpitnelo leoput ' (122)

(Dllr. 10, SanI'rcr,. u6mrlllt rcprll'lua'r'opa l8 orrrn5pa 1962 r'

Teu;rosoii 6allauc IIoBepxHocTHoro cJrofl Jlynr,I'ua ocBelqeHHoii cropoHe orlpe-

AeJr.flercfi paBel{crBoM IIoIJIoqeuHoii coilHesHofi aueprurl (c uarclluyuoM I{3JIy-

tregr{fl B Br,rAI{Moft o6IacTI,I cuextpa), c o4Uoii cTopoHbl, I'I rl3flyqerluofi JIyuOft

TeIrJIoBoii agepr'flefi ra IIoToI(o]\{, o6ycIoBJIeHHbIM TeIIJIofIpoBoA,[IocTLIo' c [py-
rofi. Marafl BeIuquga reIIJIoBofi lIHepqlII{ (ltpC)'l', roIyqeHuafl gna Jlyur,r

rryret{ cpaBlreHrrf Ha6[IoAaeNroro LIBI\,IeHeIII{.8 TelJroBoro uailyneHl{rr B saRrr-

cr,rr{ocTrr oT (traBbr c TeopeTl,Iqecrll{tul{ pacrleTarrl{ [6], upusoAuT fi ToMy' qTo

rIoTOn, o6ycloBJIeHHbIfi TeIIJIOIIpOBoAtlocTLIo' AoJImeu 6r,rtr lral ilo CpaBHe-

EI{IO C TCIIJIOBI,I}I USJIYTIEHUEM IIOBEPXHOCTI{. TOT4A TENJIOBOii IIOTOIT Ot JIY-

Hr,r ilprr6Jrr{Br.{TeJrb}ro paBeu HoJrr{qecrBy rIorJIotrIeHHofi corHesHoii aneprun lr,

CJreAoBaTeJIDIIo, 9AHOBHaqHO CB.fl3aH C alr6e4O. trl[UrepeCno, OAHaKo' BbIflC-

HI{TL, I,IlIeeTCtl JIU B AaHHOI\'I cJlyqae HOJI}IaIeCTBeHHOe COOTBeTCTBI{e' T' e. Aeif-

crBr{TeJrLHo Jrr{ AJrfl o6ngcuerurn Ha6lrlo4aer,Ibrx Bapl{auul"r rroroKa Aocraroquo
JIrrIxL oAlroro Bt[r[eKTa arr6e4o. Ecllr rlrr IrnIeeN[ Boalroxtlrocrb BbrqI{cJII{Tb

nofiuqecTBo IlolrlotrtreHgort colrHe.l1lol:I atlepruu, paBHOo C (1 - a) cos2n tlp,
r4e C - CO.[UeqHafl rrocTo_rrH;g.Ag, A - aJrr,6eAo, Zntlp - yroJl (haBLI, r{ II3-
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rrepIITb rerrJroBoft roron or noBepxrrocrll, paBI{wil.eoTa, rlpurte}I lroryrlr{Tl
arrr BeJIr{aIr4HIrr c roqHocrr,rc,6olslueii, ueu paa}Iocr}, Me}HAy Htr{Mtrr, M[,r cMo'

E{eM Oqel.rrlTr, TenJroBoii Ilorolr, o6yc;rorneusr,rii reuronpoBoAHocTbrc. Ogna-
HO, IiaK OTr{erlarocb Bbrlrle? IIpoBeAeHHIJe I{aM[ rrSMepelrl4.fr TerIJIoBoIo noTor{a

Aaror rorruocrn a6conlotuoii rtarr'r6ponrtu ne 6oree l0% . B Bbrqr{cflerr[flx
orparxennoi,i BHeprur,r rar{H{e r{lrecrc.fl orur,r6xa, cBrraaHHafl c HeAocraroqHI,r[,I

BHarrr{er\r }rI{Ar{r{aTpr{ccbr paccefrHr,rrr coJIHesHoro uSJIyqeHr{.E oTAeJIbHbrN{I( yqacT-

xauu hyunoli uoaepxuocrr,r, BaBr4cr{r{ocrrr Hoa{{uqub}rra rlorJrotr{eur{fi Jryrr-

uofi ronepxHocrr{ or },, n npacuoft u 6nlrxruefi un{paxpacuori o6racrra cnexrpa.
B csgeu c arrrr\l HenocpeAcrBerrHo or{eHr{TE, rlorox, o6yc,rornenurrfi renno-
n poB oA HocTr, Io, He II peAcT aB JIf eT cfi B o3]\r oEtlrbrl\'r.

OrHocurenr,rrbre r{B}repeHrl.fl rroronoB rroBBoJrflIor cgeJrarb lrefioropym or{eu-
ny'

flycrr, AJrfl rrepBoro yqacrma nyuuofi rroBepxuocrr,r, Harpr(Mep AJrfl Hpa-
repa Apucrapx, cnpaBeAJrrrBo coorlrorueurle

C (1- ao) cos i : sA6T4A+ kA,

AJrfl coceAlrero c ApracrapxoM yqacrxa Mop.E rrMeer Mecro cooruomeur{e

C (l - a*) cos i : e maT4ru * kru, I

tge C - coilHequar rlocro.srrflafl; a - arr,6ego; i - yron rraAeur.r.fi corEeq-
urrx nyueft; k - rroron, o6ycnonnensrrft rennoupoBoAlrocrbro. Paagenur (1)
ua (2) , roJlyrrr{M

L - ot eoaTaol ko
1-otrt tora.fa*llc,

Ecrr.r r{B*{epeHrroe orr{orueHr4e * ' 
7-oo

eraT** =f I - W ' 3TO OBHaqaeT' 9TO fIO-

Tor{o1\{ BcJreAcrBr{e rerrJronpoBoAHocrr,l npeue6perarr, I{eJrba.E.
7-a 

^Ilo4cuerr,r, flpoBeAeurrr,re HaMrr, [oxaaarr,r, ,tro 
=;:0,95. 

IIpu

loAcqerax I,rcrroJrr,BoBaJrr,rcb Brraqeur.ra arr,6ego AJrf Apr,rcrapxa Ir Mopf, co-
rJracrro [7, B], cler(TpaJrr,usrft xo4 arrt6e40 rro r43Mepeurafl\[, rrpoBeAeHHbrM
B fAO AH )/CCP ao 1"8000 A, ,rAr*arprrcca pacceflrrr.rfl, corJracno tgl.
trl[an'repeHnoe orIroIueHI{e BaperlrcrprtpoBaHHbrx rroronoB B onHe rrpoapaarHocrr{
B-14 il,H tepeBo\r.rJrocb B oruorrreHr,re rroJrHhrx rroroxoB uo rpa$raHy $llr. 3.

(1)

(2)

fIPu 7" : 3Bo" 
" m: 

0,90, corrlacno rrSMepeHr4ro tB ortrx6pa

1962 r. Pacxoxr4enue Melr{Ay Br,rqr,rcJre}rrroii seru.rruo - '*: 0,95 u

lrsnrepenirofi BeruarlrEor-r :4+: 0,g0 npeBocxoAr,rr orlr,rdHu, Aonycrrae-
e*raTan,

r{ble rIpI{ BbrqucJroHu.Ex BcJIeAcrBrIe Boarro}nl.rbrx orur,l6on n alr,6e4o, I,IuAlrna-
Tpr4cce pacce.flrrr,r.E r{ T. A. B raHou cJryqae paarr{qu.E B florortax 4,ira Apr-
crapxa r4 onpy?ilarcqux o6nacrefi }reJrr,s.rr a1rnc:F-vr}. roJrbr{o paSrusueM
r arr,6e4o. floron BIryrpr, RcJreAcrBr,re rcrr,lrorrpoBoAlrocrrr AoJrlr{el.r urparr,
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AJr.fl Aprrorapxrr 66Jlblrylo poJrb, rrexr AJr.fl onpylnarcrtrIrx ero o6nacrefr Mopa.
Bnupy [peABaprlreJlLuoro xapanrepa [poBeAeHHhrx r{BMepeurrii raHr,rrvr uog-
cqerarlr HeJrba.fi, KoHeqHo, [pr,rAaBarE! oco6enuo 6onrruoro BHaqeHrr.tr. f{arr-
Heirmr{e rral{epeulr.E rroBBoJrflT yroqEtrTb aror BbrBoA,

/r ([.rerpa;uL tg63 r.
(Duaflsecrrr'rii rrrrcrrlryr uu. Il. FI. Jle6egena AH CCCP
I{pr,rucxan ac'lpot}ualrrecrtan o6cepratoplrn AH CCCP

Acrporroulruecrtrtt concr AH CCCP

Jlureparypa
'l , M. II. M a p x o u. /[oxr. A]I CCCP, 108, 428, 1956.
2, J. N. FI arvard, J: S. G ari n g. Infrared Physics, 2, 156, 1962.
3. At,nac r[ororpa{lrfi Jlynr,r, ro,q peA. Am. Itoftnepa.
4. 4.R. GeoIf rian, ilI. Ko,r'ner, W. M. Siuton. Lorvell Obs. Bull., N 106,

1960.
5. R. W. Shorthill. l\{easurernents of Lunar Ternpcralrrre Valiations during an

llclipse and tliroughout a I.unation, Boeing Scient. Res. Lab. D-t-82-0196, August,
1962 and D-1-82-0176 July 1962.

6. J. C, Ieager" r,tustral , J, Phys,,6, N t, 1962.
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AHAAEMI4'I HAYH CCCP

I43BECTI,Tfl I{P bI MCITO f, ACTPOOI,I 3I4TIECIT O Ii OECEP]]ATOPI,I I{

Tou XXX, lC63 r.

CIIET OOTOIIOB B CJI.AEbIX CBETOBbIX IIOTOI(AX

B. B. Apmenttel) II . U', Poctcttootr,

(Dotoyunorxtrrc.trr (D, V 16 n tDDV-64 r,r a[[aparypa AJrrr c]Iuulr,u.rrrutrrorllroro orrera I)[r*
ALloaRTIrBIrrrrx ita;tyueul,tii upuluerreHbl AJrE c.rera (rororroB B cBerouI,rx rroTofiax t0-e 

-10-15 
.0.11

Ilr,rAr.rMoro Al,Ianaaorra crrenTpa. O5cynrgarorcn crarr,rcrflqecri],rc [po6rerrbr c-iera {iorouon.
[aercn oflrcaHIIe cqerlloro r]orolrorptrvecltoro yc,poircrBa, roaBorrflnrlcro r3r\repnrb cro-
ToBbIe rlorol{fi /io 10-15 rw, ttpfi oHcrroB],rqrrrr l0 nun, r,r rrorot{rr \o 2.l}-t4 r,r, rrpfi Dr{cllo-
auqnrr 30 crr.

PIIOTON COUNTSIN WEAK LIGI"IT FLUXES, byV.V. Artemyer, LP,llozhnoua,--
Oey-l6 and @0V-64 photomultiptiers and apparatus for sclnt,illation connbs oI radiu-
active radiation have becn used for phot,on counts in light, fluxes (10-r-10-15 lm) of lhc
visual spectral rcgion. St,atistical problcms of photon counts are discussed. A descrip-
tion is given of thc photornetric counting clevi.ce. rvhich penitits tho nteasurenrcut, o{ liglrL
fluxes to 10-15 Im at a 10 min cxposure aud to 2. 10-ta lur at al oxposul,e of 30 sec.

Bre4euue

,[,lr acrpouo]rrr[ [peAoTaBJrfler 6orr,moii ]rHTepec coBAaI{r{e qyBcrBureJrb-

Irofi (ioroarexrpuqecxoii auuaparypbr, rrpr{roAuor,i AJrfl pel.rrcrpaqr{r4 rrpeAeJr},-
Ho cJra6brx cBeroBblx rloronoB. Tana.s aIIIIaparypa rro3BoJrr{r rrpor,r3BoArdrb

drorolrerprapoBaHr{e oqeub cila6brx BBeBA, aBtor\{arr.rarapoBarr, acrpoHoM[qe-
crrlle Ha6JrloAeHlt.fr.

Eoree 20 ler HaBaA AJrfl BBeBAT{ofi Sorouerplru 6un [puMeHeH cqer or-
[eJrr;Hbrx {orouoo cqerrrur{aMrr ruua lerirepa - Mro[Jrepa [1, 2]. Cqerqnnu
IIoBBoJrr{JII{ perucTpr.rpoBaTb nBaHTEr B yJl},TpaSlroretonoit o6nacrra cleHTpa.
3$$eHrunuocrrr pertrcrparlr{[ 6rua xpafiHe HrrBr(oir.

Pass[r[e qyBcrBrrreJrblrbrx rrpr{eMHr{noB cBera - $oroyunoxrrreJreii -
rIosBoJrr.rJro uctroJIbSoBaTb I{x Anfl cqeTa +oToHon. ConpelreHHhre Soroyul.rorxu-
reJrr{ AaIor BoaMo?r{Hocrb perr.rcrprrpoBarrr eArdlrlrq[rbre rfotoa;neHrporrbr, coor-
IlercTBvloque IlorJlorqellrrlo orAerlblrblx d]oroIron. flpu r{BarrToBoii arf$exrr.rn-

, Hocrr{ So:roHaro4on 4o 0,10-0,35 otertrporroB/d)ororr Boah,roxruo noHcrpyr,r-
potsaHI4e IIau6oJIee rlyBcrBlrreJrbHbrx rlpr.reMlrr{noB cBera orrrr{qecnoro Arrala-
SoIIa crlefiTpa. CrreTsLrK[ (]orolroB Ha Soroyn,rtrom]rreJrrrx rroBBoJrlrJrr[ yBe-
ruqI4Tr, aryBcTBI{TeJILHocTE, (rororr,rerplruecHrrx ycTpoiicTB . C yt{Iro}r{r{TeJreNr
E.M.I.6685, oxrralr{AaBrrrrmrcr{ cyxr{n{ JrbAor\r (-78' C), porr{crprrpoBaJrr4cL
BBeBALI 23'" l3l. Sricireplmrel.rraJrr,I{brii anBc^rrrJrrrp yNrrro}r{r{re.rrfl CA C7138,
oxJralr{AaB[rrficfl [rr.rAr(lrNr BoBAyxou (-183" C) , uoanolr{Jr tr3t,rel]arrr cnero-
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Bble rIoroI{LI Ao 10-tt rlil, c rorr*octr,rc I0/0. Hr'rxrruru [oporoM rrallepeHr{fl 6brJrr{

rroror(r,r 10-La ,tn [11]. TaH fiaH ccerqr,rnr,r rforouon ornpr,rBaror BaMauq[Bbre
lepcfleflTr{Bbr B BBeBAHoft (lorouerpr{rr r{ acrpoHoMnsecxorl aBroMarr{He, trpeA-
cTaBJr-fleT r.rr{Tepec paapa6orna I{ r{crrbrrar{r.re coorBeTcrByrorq,trx perrrcrpu-
pyroqrrx ycrpoftcrn.

1. Crarucruna cqera tpo'ronon

trl[snecrno, .rro a6corrorgo-qepnoe reJro c eArIHIrrIbI I]oBepxgocru upra a6-

coJrrorrroit rei\{reparype 7 n 4nauaaorre AJrr,rH BoJrH or l, 4o l, * dX s eArrHI{IIy

BpeMeHr{ lr eArrHr.rqy TeJre cfroro yrJIa r{cnycr{aeT aHeprrrrc

I (?", n d^" 1'1et_:0-t'z 
?-*= lem.cn-z,cmepa0-11,

r4e l, Bllpaffiello B crr.

Tax Hax Duepu,rrr droroua E:hv,rAe \, -qacrora; h,-toctonuHaf flrau-
r{a, To noro}i I (),,, T)d.), a6corrorno-qepuoro reJla cocronr ue dnq, rlorouon:

itr"r,1,- I9#1L - 
1'1's!;;:-1'z 

,#r=
B cuexrpanbHor,r /{rrflrilBor{e or },, 4o fu, rroror( $orouoo patserr:

).,

f 1,1cl.10-r2 d))rr,t,: 
,\ -XA, 

. 
;fu8n?:I .

),r

Ec.nu nepoaruocrs slr6usaulrfl {oroarenrpoHoB nprr AJrrrHe BoJIHrI traAaro-

ulero rrBaura l, - p (I) , ro egnunulrrrir cBeroBofi rroror( a6corrorHo rlepHoro

reJra Aacr Ha Br,rxoAe (DDV ru r{MrryJrbcoB o cexyupy/cen-r tpn'ter{ ru paBuo:

I2

- [ 1,191.19-r:z p(]t\d]'
.\ 1"nh" le7"tla/^t - 1l
I1

(t)

O6qee qr4cJro Sorouou B cBeroBr,rx rroroxax s 10-e-10-Ls ,nar, ortrrrqecxoro

I{rratraaoua crrenrpa Decr,Ma BeJrrrxo. floarolry HecMorprr rra ro, uro a{$ex-
rrrBHocrb perr.rcrpar{r,ru (rorouon B cpeAHe}r He upeBbrrtraer 8-129/0, pa4lro-
3-.rreHrpoHHbrii nanan AoJr}IteH o6na4arr AocraroarHo sr,rcoxofi upouycnnoft
cuoco6nocrbro, qro6r,r o6pa6orarr, r{ cocrrrlTarb rroron xaorlrrrecltu pactrpeAe-

JrerrHblx Bo Bperfeur{ r,r}rnyJrr]coB 6ee sa}re:rubrx norepb,
Perucrpaqug cra6r,rx cBeroBbrx lroronoB Barpy4ueHa reM, rtro repMo-

eMwccrrn Soronaro4a (D3V qaet r{a BErxoAe ([l3V uuuyJrr,cbr, ro}r{AecrBer{Hr,re

r4lrnyJrr,car\{ or Sorouon. Ylrcno rraAarorqr{x B eArrHrrl{y BpeMe}rr{ droronon,
qr{cJro rrcnyqeHHbrx r{aroAoM $oro- u rep}roaJrer(rpoHoB rrBJlflrorcrr cnyuali-
HbrMI,r BeJrrrqr,rHaMr'r. Iloarouy AoJri(HIJ yqurr,rBarbc.fl crarr{crr.rqecnl,re oco6eu-

Irocrl{ perr{crparlrrrr froror{ots cJryqafiHbrx rrMtryJIr,cHblx clrrrI.raJroB HaIt nprr
I{CIIOJIbBOBaHUU nOJIyqaeM},IX peSyJIbTaTOB, TaH I{ IIpll HOIICTpyIIpOBaHlIIl

paAr{oaJreHr pounor,l anila parypl,r.
MorHuo trpr{}rflrb, uro {oro- r,r rep}roa}rrrccr{.rr Aaror rroron}r cny.raiiur,rx

cr,rrHaJroB rryaccoHoBcnoro rrrrra. Bepon:ruocrr, orcqeroB Ba BpeMf , paBHa:

( nt\hp (/,) : \!' ' ,-,,t , (2)
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t\e n - cpeAHrrr IrJIorHocrb Iroroua. B peaynr,rare r{BMepeHlui cnopoctll
crrera rrpr.r ocBenleHrrr,r (DDV u B TerlrHore otrpeAeJl.rrror cpeArree ql{cJro B eAI{-

Hr{r{y BpeMeHL{ IIyMOB I{ IIOJTeSHI,IX Cr{rrraJIOB C ItryMaMI{:

kn:-7-

rAe kB u lt - arrrcJlo oroareroB rnylroB rr cllrl{aJra l- myru aa npelurn t* u t.
Cxopocu cueta {orolroB cocraBilfler no: n - lz,,,. Molnuo uol{aaarr,, rITo

cralrAapTlroe orltJloHeHLIe o0 AJItr n0 paBHo:

kn
nur: -. i

'il

",:{r-+:-

(3)

(4)

Oruocurenr,nan omlr6Ha r{BMeper{r{n cpegueii cliopocrll cuera {oroHoB coc-

TABJIflET:

(s)

Br,rpaxeuua ( ) n (5) Moryr 6r,rts ucnorbBoBaHbl rpu pacqere BpeMenlr olt-
ctroBrlurrrr x, ueo6xoguMoro AJII ItBMepeHlIfl rroror{a {oronon c 4ouycrnlrofi
lorpernuocrsro 0, ecJrrl ypoBeub rxylloB ([l3V 

- nu.
Boauomuocrr,r r{BMepeurrrr cBeroBbrx rroror(oB crrerxrr{r{oM t}oronon orpa-

Hrrrreurr (cBepxyD upouycxnoi,i cuoco6uocrDlo paArloaJroxtpolruoir atrrrapary-
pbr, a (cHrrByD - ypoBHeM rtryMoB (DDV u BpeMeHeM aItcrIoBIII{r{r{.

Pacclrorplrlr orpau[seur.rrr roquocrr{ }ra}repeur{fl nprr cpaBlrl{renr,no 6onr-
rtrr4x cBeroBhrx rroroltax. tr4a nr,rparxeuua (2) cJreAyer, qro BepoflrHocrb rrpll-
xoAa r.rMuyJlr,ca lrelr{Ay MoMe}rraMr{ t s t * dt, nocte npuxoAa trpeAbl4yrqero
r.rMtryJrr,ca, paoua e ''1. Bepoatnocrb uprrxoAa I{}IrlyJrr,ca r nuteprale dl
cocraBJrfer n.dt. floetoMy Beporlruocr[, rdHTepnara I MeffiAy uocJreAoBareJlb-

rrr,rMrr r.rMrryJrbcar{rr paBHa:

p (t) : 77s*"t. (6)

Cpeguufi r{HrepBaJr t : 7ln. f{trcuepcna I nentrrta I,I cocraBJrrrer:

Us (7) cJreAyer, qro rrrrrepBaJrr,r Melr{Ay trocJreAoBarerr_Lfl},Irllfl r{MrryJr},caillrr

tvroryT BrraqrrreJrbHo orJrl{qarbc.rr or cpeAHero 3HarreHw t. BctegcrBrle HaJIrr-

qr4.fl (MeprBoroD BpelreHrr atrIIapaTypbl, norAa oHa He Mo?fier saperr{crpr{poBarb
ouepegnoii crlrHar, TaI{ HaH Bal{.flra upopa6orxofi upe4r,rqyqero, BoBMoN(Hbr

noTepr{ qacr}r clrrHaJroB.

Ecnu cs[rarb? qro trotraAa]Irle rlMrlyJrr,ca B treplroA upopa6orHr.r [peAbrAy-

utero He yAJrr4Hfler (lreprBoro) BpeMerrr{ anlaparypbr t (<ueprnoe) BpeM.E }re-

rrpoAJreBaroqeroc.s tuua), ro perrrcrpl,Ipyerc.fl AoJrfl I Bcex trocrytrarotrIrrx
lrMnyJl6coB

q : (1 * nr)-'-" (8)

{+"*

(7)a7: P - Lz :[r',,,, d, - # : +.
0

0:jL:
nO
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flpu uanrrx I,rHTeucr{Bnocrflx rtryrvroB 14 cBeroBLIx cIrHaJroB qucJlo orcqe-
ToR coBrraAaer c qr{cJro}r flocryrrarcq,r{x I{MuyJlscos. ilpu yBeruqeEEI,I IaHTeH-

crrBlrocrtr qucro orcqeroB pacrer, rro Bce 6oree uegnenno, upr6Jlr{}Ha.flcb

n rrpeAeJrbHoMy BHaceEfrro rn : + florepn qacrlI r{r{nyJrr,coB upr 6onr,ur,rxt
cBeroBbrx troror{ oB rrpr{BoAur n orltJr orreHIIIo xa par(Te pI{crI{It

BpeME ? cocrasJr.fler

cqerqtrfta or nuneliRor,i easucur{ocrr,r Me)fiAy l{rrreHcl{Brlocrbro troror(a tr cno-
pocrFlo cqera I?0, Ero orxnoueHr{e Mo?r{Ho otrpeAeJlurr, r{3 srrpameunx (5) .

Hafiflqlle (MeprBoroD Bpei\reHr.r antraparypbr trpoflBJlfercfl He roJIbI{o B rla-
pyrtreErrr.r .ruseiiRocru {oroanenrpuqecHux xapaKrepr{crI{t(. TaH man lrlr
rryJrLclr, cJreAyloqrre qepe3 BpeM fl t < t, repflrorca, {rroHtyaqtrtr qrrc.rla

orcrreroB B eArrurrqy BpeMeHI{ crJla?fir{Baro'tcfl, trprlqeM reu 6onr,me, ueu 6onrue
rrHTeHcI{BHocrr cBeroBoro trolroxa. Bnuxnne (MeprBolo)) Bpe}reulr uogpo6uo
paccMorpeHo r pa6ore [51. flonaaaHo, qro cpellr{ce qllcflo orcqeroB M za

M: nT 
=.lf nr'

rge i - cpeAr.r.fla BeJrrrarrrua (NreprBoro) Bpe.[eHr.r.

,(racuepcun qr{cJra orcqeroB paBra

. n'l'

rAe o? - Ar.Ictrepcrrfl (IreprBorol BpeMerrrr, ecJrrr BeJrlrqrua t Snonryupyer
florepa qacrrl r.IMtryJIr,coB u crJra]fir4oaune {nronryaqnfi BeJrr,rrrr{Ebr Hr{-

repBaJroB MeE{Ay r.rMrryJrbcaMtr trprrBoArrr n yxyAmeEilro roqEocrrr r{sMepeHrrfl
BeroBoro troroua. 14a nupameurrx (9) cJreAyer, qro, ecJrr.r 3aperrrcrprrpoBaHo.
M um:nylscoB, To qucro trprrrueArtrr{x rrMtryJrbcoB cocraBirfler:

AIM
.Mr1- r

Hax cre4yer rra ororo Bbrpa)fieurln, Arrcuepcrra .l[ panna:
zM

Jfu- -;-" (1 - mt)z

rrJrr4 orHocl4TeJrblrafl omn6xa rrBlrepeHrlfl cr{opocrr{ csera:

. /1 * nr \'/,or:\f/ (M)'

Ecllr cHopocrb cqera rrMrlyJrbcoB [ryMa BuaqrrreJrrrrro Merrbrtre cnopocrr,r
cueta {ororroB, To rtryMaurr Mo?r(Eo upeue6peur, r,r orlrocrrreJrr,Eafl omu6xa
uBMepeEI{f cBeTOBOfO TIOTOHa tr3-3a cTaTr4CTr{KU CrreTa olrpeAeJrrreTcfl Bbrpax{e-
uueu (11). Ec;ru cnopocrb crrera rtryMoB BeJrtr{(a, ro omr.r6na r{BMepegr{fl yBe-
JIUqUBaerC.fl, TaH RaH tpe6yercr rrsMepeHrre rtryMoB? noropoe Br{oor{T AorroJr-
Er4reJrr,Hyro ouu6xy.

cre4yer ycrauoBlrrb tropor qyBcrBr,{reflbrrocrr{ cqerqura $orouon. Eculr
CHopocTL CqeTa ItryMoB rzm, To cTaIrAapTl{oe oTnJroHer{rre O,n : lf ,*tG. Crur-
uuH 6y4er o6uapynrrnarr, cBeroBbre rloror(r4, Aaroqr{e rrpeBbrrtregrre B cnopocrr{
csera 66rr,mrre, qeM or,. c Beporrrr{ocrrrc 99,ggg% rlorxuo yrBep}nAarr,, qro

(e)
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oBeroBoft cuIEaJI trpucyrcTByer, ecJIr.I cHopocrr,
IIoporoBbrfr rroron ]\{o)r{Ho rrpr,rEfrTb TaHoft, Arfl

crrera ,? ) 4orr. floerouy aa

r{oroporo

n:41ry, , (t2)

rAe I - BpeMrr 3nctro3l{r{I,1ll.

9uc,ro lrryMoBr,rx LIMrIyJILcoB, npu flpoqux {uxcupoBauublx ycJIoBI4tIx.

pacrer rrpolopquorraJrbno rlJroru,aAlr r[otoraroga. O4uaIto B acrpo]roM[qecxux
rrccJreAoBaHr{flx rr}reIor AeJIo c t!orycnpoBaH}IbrMrI cBeroBLrMIr rIoroI(aMI,I.

Cseronoe rrflTtro BaulrMaer nnror ue6onbmylo uacrr, t!otoxaroAa. floo:rouy rxe-

JrareJrr,rro crrr4)r(eur{e qyBcrBureilr,uoli nnoulagr.r $oroxaroAa rr corJlacoBa}rrre

ee BeJrr{qnHbr c TrJrotrlaAblo cBoroBoro flflTHa.
IJactoxq,aa pa6ora 6nrna upegupurlflra c IIeJrLrc ucuntraHuii cueruuna {o-

TorroB, cnorrcrpyrlpoBarrroro c nclorrbaoBaurreM 6iloxos anuaparypr,I, trPu-

MeHrreilrofi [Jrfl crlrrrrrr{JrJrrrqraorlrrbrx r{BMepeur{li paglroaHrrlBlrocrrr. Heo6xo-
qunro 6r,rno rrccJreAoBarr, xapaxTepr,rcrrrxrr {oroyuuomr,rteteii u Haftru o[Tu-
MaJrIrELre pelxrrMbr cqera. tr4utepec AJr.fl perrrcrpar{r4r[ cna6r,rx cBeroBbrx rloro-
r{oB rrpe[craBJrrJro rax]r{e uclrbrrautre Sotoyruuoxr,IreJlfl ODy-64, EeAaBrro

paspa6oranuoro E. M. hyxoncxnru. @EV-64 lrueet ctreqr{aJrblrym 11na-

$paruy, orpanzquBaroqyrc qyBcrBr4Teilr,Hylo troBepxHocrr, {rotonaro4a.

2. Koncrpyrltrrrfl cllertlrrna

BnoH-cxena cqerarr4na $ororon [prrBeAerra ua riinr. 1. tr'huuyur,cu c dtoto-
yMrrolr(rrreJrf rrepea xatogur,rfi lroBToprrreJrr, lrocryrrairtr B Itrr{poHouonocEr-rfi
r4MrlyJlr,clrblrl yclrnrarerr Y[II-10, o6ecuequsaroq,uir t]pour HapacraHHr EM-

(Dur-. 1. Bnox-cxeua crrerqrrna Sorouon
I - Jrarlrrra EararlrBaHr,rE, ?q : 2850'Ki 2 - trpvtcoBaEnua$par-
Ma; 3 - oftparr, noHpbrrurt BaO; 4 -Ha6op cMeHrrr'Ix Haru6po-

BaHlrbrx IflarpaMM; , - rrirr3a Oa6pu

rryJrbcoB 0,04 ntncen. I4lrrtylr,cnr or6upanllcr rro aMtrJrrrry4all AIIoHpl{Mtllraro-
porrl (U.(-2) B Arratraaorre or t 4o 100 a n perr{crpr{poBaJrucb aJreHrpoHHr,IM pe-

rr{crparopou IIC-10000. Ucro.ruuHoM Br,rconoBoJrLrEoro rrrlraslrn (DBV flBJrrJIcfl

cra6lrnraar.rposagubll,i Br,InpflMlITem, BC-22. OrpraUar:e,nr,nlrii uonroc saaeM-

Jr.rrJrcfl rr rroJIolltl{TeJIbrroe Earrpf}fierrl{e rIoAaBaJIocb }Ia auo4 (DDV.
' 

Ilcro.r'trurtoM cBeroBbrx troronoB r{BBecrHoii rrETeIrcI{BHoc\tr flgilfl.Lc,fl ToIIeq-

usrfi ocserr.rre,Trb, cxeMa r{oroporo raltx{e r.rao6paxreua ua $ur. 7. Cser or
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raMiloqHfl HanaJrr{BaHun -1 upoxogrrn qepes glrasparnry 2 n ocneula;r axpan 3,
roxpHrs[i cJroeM BaO. Orpamennnrft cserosort rroron qepe3 Bropyro glra$-
parMy 4 n {oxycr{pyrcqyrc Jrrrr{By 5 uocryuan ua t}oroHaro4 {DDV. IIoroH
cnera (D, flotraAaroqr4ft na SoroxaroA, Br,rqr,rcilnilctr no {opuy,ne

o?oz
tfr : nd (1.) j; t cos d,

0

rge 0(1,) - noe{Suqr{enr orpax{eHr{fl Dnparra co cloeu BaO; p0 - paArryc
4ua$parur,r 2; p - paAr{yc 4lra{parunr 4; ro - paccrofrlr{e or JraMtroqxr{ Ha-
HaJrr.lBaur{.fl Ao Dnparra; r - paccrorrurre or anpaHa 4o 4ua$parmn 4; I - Morq-
Eocrl JIaMfIoqHI'I EaHaJITIBaHL{fl B cBeqax, o - yroJl MeH{Ay ocrlMr{ rlaAaIolq,ero

.Jttrt'. 2. Cxeua nt,rxo4ur,rx qereii tlotoyuirontnrc;rfi r,r rialoArroro ]roBropr{,reJrrl

I{a EKpaH Ir orpaxteur{oro rlorora. Ocnernrelb rroBBoJrrrJr nolyqarb cBeroBr,re
loronr{ Ao 10-rt .,tru. fians:' .er,imee ocra6nenne cBeroBoro rrorona ocyqecrB-
Jr.flJIOCb rrpr{Me}reHr{elr nefrrpalbrrr,rx cBeroslrnrrpor, IIoMeq,aBltrr{xc.fr trepeA
gua$paruoii 4. Bce yBJIbr ocBerr{reJrfl r.r $oroyuuo?firrreJrrr 6r,rulr clrourr.rpo-
BaIrr,I Ha MerafliluqecHofi [rI4Te r,r saitprtnaJltrcb MeraJrJrtrqecxuM noxtyxoM.

Er,rnlr r{cfrbrrar{br yrvrHoxrr{reJrrr AByx rtrrroB - (DDy-tG u @DV-64.
(D9V-61r r,rMeer cypbMflrro-qeauestrfi {oronarog. Oco6euuocrr,rc (DAy

.rrBJr.fierc.fl AorroJrrrrrreJrr,uaa graspart\,ra, pacfroJlo?ileHlra.fr n6luavt $oroxaroga,
Horopar orpaH[quBaer a{{enrraBHyro trJrorqaAb Ao 30 nnz.,[,nn uurauv.fl a.c-
IroJIbSoBaJrcr paBlroMepunrfi 4ernrenr. Cxeua AeJrrrreJr.fl rr BbrxoAlrbrx qeuefi
trpeAcraBJrel{a Ha {Iar. 2. flacnoprnr,re AalrHr,re }rcrrbrralrHbrx en3e}rrrJrflpoB
npr{BeAeHbr n ra6n. L.

I.IoMep
(D3y-64

rlyBcrBurerb-
IfOCTI,

0oro HaroIa,
ttxf tiL Ir, * 

| 
,oro",,.,

L3.82
33.11.61
12.2.62

75
1t3,5

65

1 ,6. to-s
7.

1r8. 10-13

,,7.10-lg
2.t0-13

ur.rr e

1080
t2B0
1320

I ,3 . t0-8
1,2.70-8
2,5.10-.q

2 ,0 . t0-1s
6,6.10-13
2,5 . to-ta

810
970
990

l1pr.r cuere drorouon
(D9Y. ,[,na cpanuenna

r{HTepec [peAcraBJr.fler r{NrrryJrr,cuuft pemrnr pa6or
ODV 6u;ra BarrMcrBoBana MeroAr{I{a, [prrlreufle]ra.fl
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B paAlloMeTprrrr fAepHLIx uBJIyqeHLrfi. tr4croquultoM nopoTKrrx cBeToBr,rx Bcrrbr-
ruex nranoft ITIITeIICI{BIrocrrt, trBlrtrrc.f, cqr{rlTr[JrJlxqnoHur,rit nprrcraJlJl ua$ta-
JIuEa c go6anxoft aHrpaHIrJIoBofi Hracnotrr. Itpracrarn [oMerrlaJrcrr na {oro-
HaroA @3V lr o6.ryua.ncn Co60. OnpeAeJIEJIacr, ar[trJrr4ryAa cr{rr{aJroB, coor-
BercrBylou,r4x Kpalo rtoMrrror{oBcnoro Y-cneHrpa Co60, a raH}ne aMrIJrr{TyAa
r{M[yJrr,coB rxyMoB, coorBercrByrou,afl cranAaprHoft cnopocrn cqera. flo.ry-
qaoMoe orlrorxeHrre clrrual/urym r{crroJrbsoBaJrocb AJrfi or6opa OAy.

Eruu flpr,ruflTbr Mepbr tro aHpagr{poBne ycralroBnr{ or BHeruHrrx rroMex.
Bce uauepeHrr.fl npoBoArrJrr{crr rrpr{ nor{Earuofi reuileparype.

3. Peayunrarr,r

f{un uu6opa orrrurlaJlbHoro pexr{Ma r{BMepeHr{s 6sutw cufrbr r{HTerpaJrr,-
Hrie aMrrJrrrryAHbre clerTpr,r myMoB rr crrruaJra * luyu uprl paaruqHrrrx Ha-
lpfl)fieurrflx na (D3V. Tam xan r[orou ]ro?r{er sbr6urr orgensunrft aJrer(Tpon,
Ba?fiHo o6ecue.r[rr_ cqer ur,rlyJrbcoB, BbrBBauHr,rx eAuHuuHLrMr{ aJIer(TpoHaMn

fiolceu ltn cuatoto , 0
c0 JA lU tu

(Dlrr.. 3. Arrrrlnry4nure crrer{.iptrr rr}rnyJrrrcoB OEy_16
1-,, * cner{Tpbr IxyMoBbIx r,tMrryJrbcoB np}r HatrpE}ItcHI,Igx ruraHuE rra
@3Y coorscrcrnenuo 1400, 1600, 1900 e; 4_6 - cner{rpbr rrMrryJrbcor}
cr.IrHaJra (O : 3,6.10-rr rrt) Ha qrDy npu Harrp,?rrelrrr'x coor,crcrBeHno

1400,1600,1800a

c droroHaro4a. Itan 6rrro noxaaauo n pa6ore [6], cypr]rfl]ro-qealrenr,re droro-
IiaroAbr 3MI'ITTI'IpyrcT oTAeJrbl{r're repMoaJreHTporlEr, IIpuqeM ax{trJrr.rTyAfloe pac-
npeAeJIeHI[e BLIxoAI{},rx I{MIIyJIbcoB ro4o6Iro BaHoHy flyaccona. Bbrno ranxre
ycralroBJrerro, qro 

. 
uo6osubre rrBJreHr4fl (raaorufi paBp.flA, aBToDJIeHTporrHa.fl

al{xcclrr{ I'I T. A.) r{cxa}r(alor alrnJrr4ryAlroe pac[peAeJreHrre. (Doroyuuontytrefiv",
B noroplrx no5osubre ,rBJreHL{fl BeJrr{Hrr? }Ie lroaBoJIflIor cqurarb Bce eAIaHI{qHbIe
SJreHTpOrrbl.

, Auunrarygur,re r.ruTerpaJrr,Hr,re pactrpeAeJreHr{ff r,rMrryJrr,coB or (DDy-{6
nprrBeAeHbr na {lrr. 3. IIpra Aocraroqlro Bbrcoxr{x Harrp.E}r(eHr{rrx ilrrraurr.s

nu. ten

lo'r'

20 30 40
fioroeu ilrn Lagnql, d
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r{a6JrIoAaJrocb rrJlaro rra Hpr{Bor,i cHopocrrr cqera ruynroB, noropoe coorBercTByer
perrrcrpaqrrr,r Bcex eAuHr,rrruErx DJIer(rpoHoB c (borofiaro4a. I-Ia pr4cyHr{e rrpeA-
cTaBJreHr,r ralt}Ite aMnJIr{TyAHbIe pacflpeAeJreHr{.fl r4]\rrryJrrrcoB npu ocndqerurrr
(DBY cnetoBblM rloronor,r n 3,6 '70-1r .,ttt,. C y.ueur,uenrrerl [opora Ar{cHpr4h{r.r-
HaqI{[ cI(opocrr, cuera SotouoB ru. cEaqaJra pacrer, a rroroM naAaer. 3to ua-

AeHEe CBflsarr0 C rOrepefi qacrl{ r.IMnyJrbcoB r{3-3a (NrepTBofoD Bper{eHr{ aIIIIa-
parypr,I.

(Dotoxatog rrclrbrrarruoro aHBelrrlJlflpa ODy-16 alrr{TTrlpoBaJr onoJro

6,2'702 alleqnlpotlollcen'cu,z. B nau6onee 6raroupuarHoNr pelrrrMe csera cKo-
pocrr, cqera uyMoB cocraBJr.fiJla 980 cerc-t. Cseronoii rroron n 3,6.\0-1r ",urt,

AaBaJI rlpeBbrrrreHrre rraA rnyl{aMu e 340 cen-| . ILa Br,rpa}fieur,rrr (12) cne4yer,
rlro AJr.s aroro (DDV Nrlrlrr{N{aJrbur,rii cserosoir rororr ilaBer{ 2 .10-t2 ,uw, ec;rlr
ar(cloarrqr[fl - I nuu,.

rlyncrnrlrelbl{ocrl cqerqr,Ina Sorouon tr{ TorrHocrb r,ral,repeur.{fl cBeroBbrx
rroronoB BaBr{c.flT r{an or xapanTepr{crux ODV, TaH rI or pa6ouux Harrp-rrir{e-

ttvrfr. tr floporoB arrlrJlr{ryAtroft cerenqr4u. floarouy y4o6uo r,rrrerr, crarr{crr.r-
secnrlfi npurepuit, rloaBoJrflIotrIuit uaxoqutr, orrrr,rrraJrr,rrrJl'r pemuu r.r cpaBlru-
Barr, paBlrbre (D3V. tr4cuorsaosa[rre orI{o[reHlrf cr{rlraJr/ruyrr uey4o6uo, rax

HaH rrpr.r oAIroM I4 Tor\r rtte BHaqeHI4I4 Il : !0
lLlt orHocr{TeJlblrag ouu6xa !rar{e-

perrr.{rr 6 : oo/lzo 6yget ueHsrxe B pex(rrue c 6o;nr,urrrM i?0. [.rrx r.rcuonr,BoBa-

rru.E B pa[].roilrerpurl -flfiepHbrx naryueru,ri,i 6rr;rr upe4noxeu uu$oplraqnounrrri
Hprarepuir nasecrBa perr{crprrpytorqeli auuaparypr,r [7 ] :

1[ : logz lfn -lf "*),
(13)

rAe r? - cfiopocrb crrera cr{ruana -.]- rtryr{, a nn{opuaqr.rx Iy' uauepr{erctl
B ABouqur,rx eAr{Hrrrlax. flplr aronr o6ulee BpeMfl r{BMepeHrr.fl T : t * t-
paclpeAeJreHo MeE(Ay r{3Me peHr{frMr{ ctrf lraJra tr uyrra orrTtrrvra Jrb lrf,ru o6pae ou :

r-
' : -l / ':E- . flpr c.rere $oronon aror npurepuft rprlr{egrrM. trIa gnyx,m- V n'--r-'

cserqunoB,AJIfiKoropr,rx uu{opruaquonHbriinpureplrft panen1y', lr-l/,(.0/,}Nr) ,

nepanrft cserstrrr 6y4er aa Bper(rr Z naneparr csetoBoir rloror( n /c paa roqllee,
ueu nropofi, trpuqeM

O6qee Ho.Tr[qecrBo uoryuaelrofi un{opuaqrara

1: N + !ryr, (14)

r4 uelr{Ay uusoprrtaqlrefi 1 u orl{ocrrre.rrluoft ouru6nofi lranreperurn 0 cyqecrayer
cooTIIoItreHre

1:-1s6. (15)

flpuueueuue npr,rreprrfl 1[ n nonyueHubrill AaHrrbrNr rloxaaaJro, qro MancrrMaJrr,-

uaa un{opuaqua npuo6peraerc.rr c r,IcfllrraurtrN{ erBelrrrJrflpol\{ @3V-16 lpr'r
rrarpfl?fieHr{r{ 1800 a r{ [opore Al,rcnpulfr{Haqulr t5 a.
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Taxuu o6paaolr 6rrno ycranoBJrelto, qro ODV-16 upuro4eu Ailfl crrcra

dotonon tr r{Nreer rroporoByro qyBcrB[rerbuocrb l0-r2 ,,tn.
trllcnrrraunn ]IecltoJI],HI{x el{BeMlJlrrpos ODV-64 ilonaaaJrr[ trx Br,rcor[e

(aqecrBa IrpI{ rlsrlepeulrlr cila6nx cBeroBbrx rloTor(oB. (DDY ucnHrbrBaJrrlcb
rrplr uarrpfl]fieHl{fx trr4raul{fl 600-1000 6 r{ paBr{oMeprroM AeJrrrreJre. I4lrre-
rpaJrr,Hbre pacflpeAeJrelrrr.rr lrMrryirbcoB rrryMoB rrpr{BeAeubr na dxrr. 4. ODy-64

llopgeu dtn cuano,lo , 0
?0t t0

' lloPou 0n wgno|, o

Filc. 1r, A,nirlrnry4urre crrerrprr rrMrryJrl,coB @gy-64 l

l I{.4-...- IrIyNrtr0]IIIIaJIqr3y^rs33. 11.61,Urrrrr:10000:,2 u5 
-IIIytrr.rcr.rrHaJrODy Ni f2.2.02, Ur,,r., : 1000 c; 3 n A - myM It c*ual ODY i\i 1.3,62,Ll,rrr'.:8oo 

i

,,-{aBa,ir[ B otrTr4x{flJrb}ror{ pe}r{rIl\re n B-10 I]a3 rreHr,Illyrc cr(opocTrJ cqerd rfly-
il{oB, rreM ODy-16. C 4pyroft cropoHr,r, o6ecuc.rr,rsarracb 6oJree a$$eHrlrnuan
perl{cTpaqrrn tfo'rouos. flo csouM xapaltreplrcTrrHaM BLIAe.]rnJrcrr srr3eNrrrJlnp
OBy-64 (1 .3.62), AaBrrrr{ft Hau6orr,[ui.i upr.rpocr B cnopocrrr cqera rpu ocBo-
qeHr{rr. O6rqee arrrcJro tuyi\.roBr,rx r,r}rrryJrbcoB cocraBJrflJro 565 cen-1 uplr 800 c.
Pentrtu pa6orbr craHoBrIJrc.tt llecra6I{JrbIILIM rrpr{ rroBhrlrreHlrr,r rrarrpfl?11eHr{rr

rrrrrraHr{rr Ao 860 o. XapaHtepr[crr,Inrr tDDV-61r B Har,ur]rqIIIr,{x pe}(r{n[ax IIpI{-
Be^e-uH B ra6n. 2.

O6ulee qucrro Dr{IrrrEpoBa}rlrblx rep}IoEJreI{rporroB rra eAnHr{uy rroBe px,}rocrlr
oocraBJrflJro (0,7 -:- 2) 'tga ceru-r 'ctr,-z.

Auunurygnoe paclpeAeJrenr,re r.rN{[yJrrrcoB rrprt ocBerrtreulru (DDV uoror{oir
u 3,6'10-11 rLtL \prBeqerro lra {lrr. 4. tr4urepecur,rM o6croflrenrcrsonr 6rr.rra
peu4cTpaqr{fl r{MrryJrr,coB, arlrrrJrrrTyAa r(oTop}Jx s 1,5- 2 paSa npeBbrruaJra
aNInJII{TyAy Iltrllll}r16gg3 OT OTAOJILHLIX OJI9HTpOnOS. PaC.IeTbI 1011aBaJIII, qT.
IIr{CJIO DTItx I{MIIyJTbCOB c.Iril[Iflolvl BeJII{K0, .rro6fr l\Io}rtIIO 6l,uto o6t nCIrlITb Irx
TIoflBJIeHI{e HaJIO}r{eHr{er'r AByx uJrL{ Tpex oAHOSJreHTpOHrIr,rx r,rxrrryJlbcoB.
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Ilonep OeY
IJalpRrrierurc

IIr{TaIlIIfI, d

Ta6nnr\a2

MIrHrrx{a rT,1{Lri.i
cBeroBoii rroroH
ilpIt aHcrroSuIIlrr{

30 celi, nrr

3 ,8 , 10-1s

2 ,8. 10-13

1 ,8. 1g-ta

33.11.6t
t2.2.62
I .3.62

800
1000

800

448
1090

62 i'
135

7g

3,97
4,5'-.t

1 ,58 'i'

+.I[arrnr,rrl rHBeNrrirrrp <DAy rrcnLrrbrBancff nprr ocBeuleHrrrr liorotio\{ n 1,62.10-13 a,tt.

tr4aueneuue Berr.rqr.{Hr,r Kpr.rrepr{a Iy' co cElrxreHr,relf rropora aMlJrrrryAuofi
ceJIeHqr{r4, Iror(a3a}ro Ha sur. 5. MaxcnuyM Ha Kpr.rBor:r cooTBeTCTByeT onTrr-
r\raJIr,I{oMy pe}HrlMy cceTa.

C u pulreueur{err HeilT pa Jrr,Hbrx cBero$rlJr r,T poB cB er oB oii n or oH ocJr a 6Jrfl Jrc.fl

B 102-103 paa. OilpegeJl.rrJracb BeJII4rrr,rHa rroporoBbrx cBeroBDrx rroror(oB rr

JrulrefiHocTr, sorouerpuuecnr'rx xapaHTe-
pr{cTr.rH. flonyueuuue pesyJrr,rarbr rIpeA-
cTaBJreHr,r na $ur. 6. Orueqeua yAoBJre-

TBOprrTeJrrrHa.tI JrrrHefiHocTb B rIpeAeJIax

(Dlrr. 5. I,IaNteneulte uu(pop- Onr' 6. Cnopoctl cqera rIpI{
MaqlroHrrot'o ltprrrepl'Irr 1\l pagJIrrtIHLIx cBeroBLIx I]o'l'oHax rr

clrsrlretleHl4erlrfloporaatfllJrrr- lroporaxalllJrr{TyAIro[ceJrenqrlll
tYgrtoli ceJIeltqlrlr

crarr{crrlqecttoit ourl,r6xt{ lrsMepeur{rr Me}fiAy I{Bi\{e}IeHI4e]\I r{HTOHCI{BHocrl{

cBeroBoro rroror(a @ u cxopocrblo cqera ru'. OrHroueurre or Jrrrueituocrl{ flprr
iD ) 1g-to ,xM o6't,rrclrlerc.rl (DIeprBtIl\I)) Bpet\IeHeM arl[aparypbl. Co cuuxte-

rrrrell ilopola aMIIrIIIryAHoii celeHqIII{ cltopocTb Cqera (lotonon pacrer, Tari

RaH perr{crprrpyerc.E Bce 6orblree qr{cJro lrN{ryJrr,coB or eAr{Hl{ltur,rx DJIer(Tpo-

uou. !,rn I{BMepenl{.fl cBeroB6lx IIoroItoB (D } 10-to fi,il, Heo6xoAI{Mo IIpHI\{e-

rrr{rb 6oJlee Bl,rcoltr{e flopor.l{ ar{uIIIryAIIoii celrexllr,ru. Ha {ur' 6 saMerlra

TeHAeHqlLrr BoBpacrautrfl Jrl{uefiHoft -ractr.r xapaxTeprrcrr{H nprr yBeJrI[qeHIrlI

IIopora aMrrJrr,rryAHoi.r ceJIeHquu.

,[,.na oupegeJreHrrx nopor,oBoii qyBcrB[reilbl{ocrrr @3Y 6rrn r{crloJIr'3oBaH

cBeToBOft trOToIt @ : 1,62.L0-13 .,tlt. fIpU ourr.rlraJlbllol{ IIopoIe aNIIIJII{TyA-

Hoi.i Cerle(qflnu 6LUIu nolryqeHbl pegyrl],rarblt il*:79 cerc-l, n : L4L cen-1 .

Crropoctr, crrera SoroHon cocraBrtla 62 cen-1 . ITpv r{clloJIrrBoBalrrrl{ [oporo-
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Bol'o I(plrrepwfl 4 o 9To orlpeAeJlfler lrr{Hl,r}raJrr,H},rii cBeroBofi uoron, paB}rbrnr
1,8 .10-ta rlil,, ecrtt ar{crroarrr{r{fl 30 cen.

Ilpn ga.nltreiiruclr ocla6neunlr cBeroBoro noroHa r,{ yBear,rqeHlrr Slrcrlo-
Br{rtrrrr{ Ro t0 nun 6sut Baperr{crpr,rpoBaH rroron s 5 .10-16 

"rn, C1.alyutr,Eocrr,
ItryMoB (D3V u napaMerpr,r a[[aparypbr rroaBoJrrrror yAJrr{Hr{Tb Bo3}ro}r{Hoe
Bpei\r.fr 3r{cloSr.rrll{rr , Bo MHofo paa. rlyrcrBr{TeJrbl.rocrr, 6y4et yBilr'rur,rtsarbcg

Ilprr aroM rrpoloprlraorruourro l/ r
Taxlru o6paaolr, 6r,ua 4ocrr,rrlryra riytsorBr.{reJrr,}rocrb n 1,8 ,10-ta ,n

rrpr[ sncrroBuqlru 30 cen. Tattan qyBoTBureilbHocrb Ao0rrrrlryra 6ea upuue-
HeIII{.fi OXJIa}r{AeHI{fl ,

c.ro4yer orr\,rerr{Tb, qro uclorbgoBalrr{e crrersr,rxoB $orouon oqeHl lep-
crIeHTrrBI{O AJrrr acrpoHol\{r.rqecRr{x lr acrposuBuqecHux na6nm4eUufi. ogu
rIoBBoJrflIoT Aocrl{rHyrb He roJrLHo sLrconofi qyBcrBurerblrocrr.I B perr{crpar{uu
cBeroBblx rloroltoB. flpralreuaeua.rr r{MrryJrr,cHa.rr arrnaparypa BecbMa }raAe}r{ua
rt y4o6ra B SltcnJlyaraqull. Boarrox(flo r{cfloJrbaoBaHr{e I{MnyJrboH},rx ycr{Jrl{-
tereft, aMUIr{ryAHbIx Ar{cHpr{t\,rr4rraropoB r{ perrrcrparopoB, cepui.ino Bbrrryc-
HaeMbrx rIpoMbIIxJreHIrocTr,Io AJr.E .sAepHoft Sr.rauxlr. Brrxo4nrre Aalrrrl,re rroJry-
qarorcfl s qu{ponofi {opue B Br4Ae ABOIIqHOrO vr:ir \ectrrllsHoro no4a. 3ro
uoBBoJr.Ber HerIocpeACTBeI{Ho BBoArrrb nx n qn{poBylo BbrqucJrr{TeJrblryrc [ra-
[rrl{y AJr.fl o6pa6ornra, 6ea gouonur{TeJrblroro upeo6paaonaHflfl .

Br,lnolrr

t. CnonctpyrrpoBaulrrrft cser.rux $orouon rroaBoJrrrJr Aocrr{rrryrr, qyBCrBu-
TeJrbHocrr{ 1,8. 10-rn rutl rrprr Dncrroar,rqrru B0 cen.

2. flonaeaua nnuefinocrr Soroartenrprqecxux xapar{repr{crr{n B Ar,rala-
aore 10-10_,1,0-1a tutt.

3. llcuuraubr xapanreprrcrr.rnr.r {oroyunoxr{reJr.E OAy-64 rr ilofiaBaga
nepcler(Tr{BHocrb elo I{cIroJrr,BoBafirlfi. A;l.n SotolrerpupoBaur{fl cta6nrx cBero-
BbIX IIOTOITOB.

B sarilloseHr{e aBTopLr BLrpax{alor cBolo [pr{BHareJrr,Hocrb H. H. Hesae-
sofi aa ItreHHyIo rro]\roq,b B npoBel{eHrrrr trBMepeHuir, rt o6pa6orr(e peay.TrLraroB.

8 cen:rn6pn 1962 r.
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AnAAtrMI4fl HAvI{ CCCP

,I 3 B ECTI4 fl HPI,I NICITO fr ACTP O(D I43 I4TI ECI{ O fi O BCE PB T\T O PI4 II

Tou XXX, 1963 r.

CPABHEHTIE I'IETOIOB CTTETA OOTOHOB
I,I YCI,IJIEHIIfl TIOCTOflHHOIO TOI(A

[nfl CJIAET,IX CBETOtsI,IX IIOTOItOB

IL A. /{tt,:noo

Onucr,rnarotcg peayJrbrarbr DI{crcpuMerrraJrb}Iofo rlccJleAoBaIIIItt MeroAa cuera Soronon
n cpaBEerrrre aroro MeroAa c ycrrJrculleM uocrorrfiIroro roxa. tr{auepenr{l npoBoAlrJlrrcb c

iporoyuuoxurensuu EMI 95028.
Ilonaaauo, qro flprl ucrroJrt,BoBaHr.tr uoporonoii aurxrry4nofi Ar{cr{pnrllruarltrrr oruo-

trrestre crrrHat/reunoaoft (rou ylyuuraercr ripn6.ruranreJrlflo ta 200/0. I{euocpe,qctBeEnoe

cpaBuenr{e MeroAoB ({ur. 3) AJrrr cBeroBoro rroroxa 70-12 .n,u, rtprr oArrHaroBott uocrosnnoft
BpeMerr[ nol{aBaJio, rlTo orrromeHl{e c[rHar/ilyM AJi.fl paccMarprlBaetr{Llx }IeroAoB npar{TII-
TIECXII OAIIHAROBO.

B aarntoqeutre cortocrarlJrcllr npellMyqecrBa rr rtoAocrar(rr o6otrx uero;1on.

A COMPARISON OIr TI'IE METHOD OF PHOTON COUi\]'S AND 'l t'IE MtrTftOD
O F DI RECT CURRENT AMPLIIIICATION FOR WEAI( I,IGHT ]rl,tiXES, by N, A. Di-
tnoD.- fhe results of an experimental inyestigation of tire ureLhod ol photon counts and

its comparison to that of direct current arnplification are tlescribcd. Thc measurcmcnts

n crc made with EMI 9502 B photomultipliers.
, It is shdwn that the use of thrcshold arnplitudo discrirnjnation leads to an improve-
ment of thc signal to background ratio by about 2096. A direct comparison of fhe meLhods

(fig. 3) for a tight flux of t0-12 Im at an idertical time constanL shorvs that the signal to
noise ratio is practically the same for both methods.

In conclusion the advantages and shortcqmings of each of tirc mel.hods are compared.

SxcnepnlreHraJrr,rroe cpaBHenrre NreroAoB crrera 0ororlou II ycllJrcllurl rlo-

cTofrrruoro Tona rrpeAoTaBJrtIoT LrHTepec B cB.tral,I C Te]\t' rrTo rtpu paapa6orne

{oroenexrpllqegHoii atr[aparypsl AJI;I peIIIcrpaqIIII cIa6blx cBeroBLIx rro-

rofioB (10-10a,ro) pemarou{ee Brraqerlrre rrMeer Aocur}ricrrl{erlall6oJlblrrero orHo-

meuurr cr{r}raJr/rnyM. Cparrleulre rreroAoB rrpoBoALrJrocL c {oroyNllro}ItpITeJI-sMr{
EMI ruua 9502 B, flo.rrnueurnecfl rroB/IHee or0rr0crBerrlrble yrluomrlreJrII

Oey-64, rro-BIIAIIMoNIy, He ycryuarclque tro cBoIIN{ xapa(repl{Crl{ItaM {oro-
yMHo?r(rrTeJrflM IIMI, I{ayqsro, B. B. AprerIr,eBLlil{ lr I4. 17. Pomuonort (I4r-
crrrryr airenrpolrexaHr{nrr) [1]. I4x BbrBoAbr) rroryqelruble coBepltreHlro rle3a-

Br4Cr{MO, rraxoAtrTcfl B XOpOIXeNf COLIaCI{I{ C HamllMr{.

Bruaurae nopo1oBofi aMuJIItryAIIoii qucxpunrl{Hal{Irll Ha yflyqmoHl{e or-

Horrregrrfl cl{rlraJr/rtryM tvro}Hlro o6r,ncuurr, TeM, rrro cpeAlltlfi aMtrJrlrryAa r{NI-

nyJtrcoB reMuonoro {oHa rrerrrme cpeAHefi aMnJrIrryI{LI lIMlyJIbcoB, BLISBaI{-
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HhIx {oro}IaMLL 12,3]. /Irn cparueHlrfl MeroAoB Ba}rrr{o ycraHoBnrrr BcruqnHy
fl ycJIoBr{.rr IroJIyqeHr4rr yJlyarurcHrrfl orHoIxeHr{rr cr,rrrran/uryu.

,{nn oroii qe.rrr{ Harrlr rrcrroJrr,BoBaHa crarrAapr}rafl an[aparypa. Eron-
cxeMa ycraHoBr{r.r uor(aBar{a ua {nr. 1. B rra.recrBe /IxcKpr.r}rr.rHaropa [pr{Me-
Htrlrcfl nopororr,rii aMrrJrl,IryAHr,ul Tli.rcnpnur4Irarop ruua A,(-1 (<Itprrxronuun>)
c rrpeABaplrTeJrbHr,rM rrrr{poHorroJrocHr,rM

ycr{rIr,rrerIeM YIII-10.
Mexgy ycrrJrr{re JieM r.r dr oroynruo}rrrrreJrelr

(ODy) BKJrroqer{ cor.rracyrcquir narogHr,rrir

r orlroplrreJl t It il .,[,rn nogc.rera r{r{rryJrl]corl
ll llTI{x orrblTax IICIIo.iIr,BoBa.[crI repecrleT-
rrnii upre6op rrrna IIC-I0000 (<rDnono).
.lJaupaxenr.re na $oroyMnolr{rrreJle or ur,r.-

cOI(OBOJILTI.IOIO 1lblrlpfll\{I,ITeJIf TLIIIa BC-16
nol6lrparocb ran, .rro6r,r r,raMeHeHlre cro Ha

+ 100 6 lre BJrrrfrJro Ha arucJro rrrr{fryJrbcoB

reMHoBoro (roua n ce(yrrAy. R orolr cJry-
tlae MoE{Ho carIITarI), rrro BCe DJreHTpolri,r, rDr'rr. 1. Iilori-cxcr_ra )-crar{oBr(n

nriulereBmuc c r(ilro/\a, per-llcrptrpylor c.rr lre- Arr'r orlef il {ro'rottol}

pecqerllllM upir6opcln. YctanoBIftr Ilallp.rllr(()nrrrr lrpotrBIroiIrrJlacr, Itplr ilopo-
I-OROM OrpaHrrrreHr.rlr, ptrlJIToM lryiIro.

ooronaroA yNIlIolr{I4TeJI,fI ocBeIrIiIoTcfl rrepeS or:,rra6nretrr, cBeTa Jrat{troqr{oii
JI. Oct.a6ure;rr, rroTlo6elr rprrMeHrr]rurenrycfl rl [j. J. Belnqnrra cBeroBoro rroror{a

ycTalIaBJIr'rBaJracL rrptl rroMotr{r.{ AotroJrrrlr-
re,.Itt,rroro Sr,rri,rpa HC-l1 paBrroii 70-12 nnt.
C.ne4yer orr{ertr{Tb, rrro cReroBoi,i norort ta-
tto11 nern.rurr[r yBepe]rHo llerucrpt4poBa.rrcfl
ro JI r,n o r[ o:royrlu ornlr reJrfl Mrr E M I r.r re p rr J]crl
lr rxyMax rerrrrouoro ror{a Ailrr Soro51141161*rr-
rereii rlrna tD3)/-15, qt3y-l6 u tDSV-l9.

Peayrr,rarr,r rrpoBc,I(e]rHLIx r,lsnrepeHnrt
Iror{aaarrr,r na cflrr. 2. F.Ia oclr a6cqi.rcc or-
JI OII(eI.rL,I R e JItlqr.rl-rbl Ir O p oI a O rp alrrrrrellr.rtr B

BOJTLTaX, Ira ocrl opAlllraT 
- 

rrlrcJlo I{MlyJI6-
coB B ceHyHIly, 3aperrrcrpr,rpoRarrrroe [epe-
cqerHol:i ycrarroBnoit. Itpunan (crrrrraJr) Aaer
p a 3 ITOCTI{ rf e}1{ /{y rr o Jrrr6rl\[ qr,rc JIOM lrMrry JrbcoB

r4 rrucroM rln{nyJILcoB Te}rrroBol.o $oua. or-
AeJIbHO Irpr4BeA eHa ltpllBatr nSnreHoIII{tr Te[r-
IIOBOIO {OUa n BaBrrcr{Mocrlr oT nopora or-

paHuqeHufl. Ruure ua pr,rcyrrXe roHasarra rar{}r{e HprrBarr, xaparrrcpr,tsyro-
rqa.fl r{BMeFreHr.rtr orHorrrerlrrtr cLrr}ra;rr/renrr-rosoii $ou,

I4a Sur. 2 unpno, qro [prr rranpfl?r{eH]4n orpaHrrqelrrrfl rroprr/{rta l5 c nue-
ercrl yflyqllrerure (,- 20%) ornortreHrrfr cr.ruran/reuuouoii $on, a Barerr ilpr1
IrarrprrE{eHHn 30 c AonoJrbr{o pesrroe yxyArrreHrre. .(anr,nerhuee },]ryqmsllus
orHomerll'Ifl IIe npeAcraBJrrrer'I{HTepeca, Tan rtan flprr BTorvr (crr. nnxinroro
qacrr, frur. 2) pear{o cuu}r{aercfl qucro r.rMnyJrr,coB B cer{yrrAy. Cyuqcc:rncunrrr,r
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cJreAyer cqr4rarb ro yryail[eHr{e oruorr]eHrrt{ crrrHaniteusopofi {on, nor6,a

flporrcxoAur yMeHblneHr{e reMHoBoro {oua 6ea ynreutureHll-fl cLrrHaJIa.

Tannu o6paeou, Molr{Ho roBoprrrb roJrblto o6 yn;r-rugurrrI orl{omeHllr
Ha BerrqrHy ropa/IHa 200/o npn orpaHuqenus 10-75 rt.

.(ra uenocpe/\crBeHlroro cpatsHel{Irfl MeroAa crlera u MeroAa ycl{JreH}Ifl

rlocTotlHrroro ToI{a cAeJraHr,r ABe Sarrr{cll 0AHOTO rI TOIO }Re CBeTOBOTO IIOTOHa

10-12 ,ttt, ({ur. 3). Iocronnuafl Bper\reurl ycl{JIr{re.rrfl IrocroflI'IHoro rolta t'I

r,ral{eprrreJrfl crropocrrl cqera oArIHaItoBa r,r ur,r6paua panrrofi I cett'. 3aulrctl

Pr'rc. 3. Sanncr, cBeroBolo rrorona 70-12 n,v, yclr.lrrrreJrel,I [ocroflurroro ,rona (c.rrena)
r{ rrarrepr,rreJre}r crropocrr.r (crtpana)

cAeJraHLr rra B.lreltrpor{Hor\r rroreur{r,roilrerpe 3tIIl-09, fipr{qeM BxoArroe colpo-
Ti{BJreHue ycrrJllrreJrfr rrocroflHuoro roI{a no716r.rpa.rrocb rar(, .rro6br 11pr{ Barlr{crr
o6onun rvreroAaMr,r ar[[JIr,rryAa 6r,ua np116Jrr{BrrreJrbHo oArrnar{oBa.

Or{enna orr.rorreHrrfl curnan/ruynr uor{aBrJBaer, uro o6a }IeroAi} Aalor rl

o6u1eu oilr,rHartoBbre peayJIbrarrr. TaHr,re xte peay.rrbrarbr rroJlyqarorcrr rrpu
perr,rcrparlrrtt 6oree c;na6rrx cBerollr;Ix rroror{oB, nor'[a I,ra-Ba MaJroro orrlo-
merlrrfl cr,rrnar/uryl{ AJI.tr r,rauepeuur,l Iro rrocroflHI{o}ry roI{y rrcnoJrr,Byercrr
-RC-lrnterparop, a AJItr crlcra {oronor ycraHoRl{a, no71o6naa r,rao6paxrennoii
ua Sr,rr. 1. Tanuu o6paaon, cpaBHl{Barr o6a nrercl4a rrpr.rMerrr,rreJrbrro rt noH-
npernott BaAaqe, cJreAyer yqr.ITLLBarb Il ocHoBIroM paqr4oHaJltr.rocrrr r,rcrroJrb-

BoBarrrrfl ror'i rur,r rrnor,i aurtaparyprrl. Mr,r ne 6y4eu paccMirrpr.rB&Tb B/{ecL
Texnrrny ycrr.rrenl{fl rrocrorlHl]oro roxa. Outetru roJrrrno, rrro olra cyrqecrBer.r-
rro npo[Ie TexHI,IItl{ crreTa doToIIoB 11 arTo coBpeMeHHbre ycr,rJrr,rTeJlrr [ocTorr]r-
Iroro Tor{a rIulcToJrE no cta6u.nrnr,r, .rto 6onee cylqccrBeHrIoI,i ottanr,nlaetc;r
SaBIICI,II,IOCTb TeMI{OBOTO ToI{a dlOtO;r1'111O*IITeJIfl OT TeNlIIepaTypLt.

OllHtrno Heo6xoAI,Irro ori\I0Turr lr0norop6Ie /\ocrorrrrcrBa Nrerolli.\ crrera

dloroHon cpaBrrrrre"Ilr,Ho c ycI{JIe}u,Ie},I rrocroflHHoro ro]ia.
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Bo-nepnr,rx, uualrlHtlfl c Hexoroporo HarlprrlneHr{fl, rra $orclyunorxureJre-
qI,IcJIo I4MrIyJrrrcoB ot Soroa.[eHTpolrol] ]re BaBIrcr.rT oT r{BMeHe}Iprtl ctolo r-ra-

fip.tr]r{eHl4tl. Bo nroprrx, IIaItorIJIeIrI,Ie Mo}ItIro [p0I{BBoArrrb B Terrclrrre cl{oJr],
yrol\Ho 6orrruoro Bpelreflu.

Tperre nper.rMytqecrRo r,IeroAa crrera Bal{Jrroqaercr D ToM, arro Mo}rrHo
BecrrMa upocrbrM cnoco6or\{ oqeHr,rBarL onrr,rMaJrbHoe BpcNrfl r{HTerpIrpoBaHr{fl ,

rleo6xoALltvIoe Arrfl no"TIy!rcHrrfl aa4aunofi Toqrrocrr{. Ilpn aronr Mox{Ho noJrr,

3OBaTLC.fl TTpOCTLINT COOTHOIITCHUeM

Ic 
tt;'

rtr(e g 
- orHocr,rreJrbrran oml,t6nd, ft - arI{cJIo crarr{crrrrrecnu paclpeAeJreg-

rrblx r.rlrryJrr,coB or $oroanexrpouot. flpu rraJrr{qr{rr re}rEoBoro Soua aaAaua
HeclroJrr,Ho ycJrolnH.rrerca. O4nano r{ B aroM cryqae ouir npoule, qeu flpu lrc-
loJrbSoBaHI{I{ yCIIJIeHL{g ITOCTOflHHOTO TOIta.

tIerneprrrnr, rleMa,troRainlrr:rM Aocro],rr.rcrtsoM ]rero/[a fltsJIfrercfI To, trro
nusopuaqufl o crrrrra,[e Bb]pax{aerc.rr B ar ri c JI c }rMrr}Jrl,cou. Mero4r,r npe-
o6paaonaHlrx nu{opuarlr{r,r t} ranoM BrAe orrr,rqarorcrr 6onrrulrnr paaHoo6pa-
3r{eM rI sbrcoxoft TorIHocrbro. Hartoneq, orN{errrM ro o6cronreJrrrcrBo, rrro
npI'I I{CIIOJIf,SOBaHI{II lvleTOAa CrIeTa I4CI{JIIOaIaIOTCft UOIpeilIHOCTI[, BIIOCLIMLI0

llr4Ho[rrofi ctrcreMoii $oroylruonu,rrerra [41. O4uaHo, Harr Br,rAHo r.ra pacc]ror-
peHr,rrr $ur. 3, g;rn {oroyinnoxu.rreler,l trMI ora norperuuocrL rpaxrr{qecnr4
oTcyTcTByeT.

Cyulec:rrenulrtr{, rro rlame]ry ]rHeHrrlo, IreAocrarrtorf rrero/(a crrera cpaB-
HI,ITCJIb}IO C HAITOIIJIEHIIE}I CUI}IAJIA IIOCTO,flI.II.IOIO TOITA 

':IRJI'TETCII 
TO, AITO }IETOA

cqera He o6ecrte.IuBaer rorrH01.o r.rBMepelrr{.rr 6o,rtnoro Arratla3o}Ia .npxocrefi
BBeBA. flpLllreuna ycuJrerrrre rrocTo-EHHoro ror{a, [,rr,r Mo]r{eM, y}reHbrxarr
corrporl,rBJrelrr{e rrarpy3r{r,r, rrponBBoArrrr, r{Bl{eperrr4e 6o;nee flprrr{x anes4. B
IIeTOAe CrIeTa TaItI{e I,ISMepeHrrfl oIpaH}rrreHbr BpeMel.rlrbrl\{ paspelrreH}reNr arrfla-
paryplJ, Itoropafl N,rolr{cr 6ea ouu6om cocqrlTarr, lre 6o;nee 104-105 crelTrr-
crl,rrrecr(r.r pacIIpeAeJrerlrr r,rx r,rMrryJrLCoB B cer{yrrAy. floarouy ArlarraBor{ rr3-
MepI{MLrX SBeBA}IIix Be.LIl{tllIII B SaBI,ICI{tr{OCTITI OT DeJIIIqI{HLI TeM}IOBOTO d)OIIa
ouerluBaerc.fl KaIt 4n1 - 51t1 .

O4uarto aro orpaHltrrerrle rre frRJrrrcrctr llelpeo/IoJrlrMr,rr{ r{ B AaJrr,Hei.irueu,
BepotITIIo? oHalr{ercfl 6onee gl,ttoAHr,rIvI rpr.rMeHel.Ir{e MeroAa crrera, a }Ie ycn-
JIEIII4fl IIOCTOfIHHOIO TOITA.

l{cria6pr,1962 r'.
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AI{AAEr,t}Ifl HAYIi CCCP

I,I3B ECTIIfl HPbI I,ICH O I;i ACTPOO],I 3I4II ECIT O I;I OECE PBATOP}Itr{

Tou XXX, {963 r.

I{SMEPI,ITEJIb CI(OPOCTI,I CIIETA C JII,IHEflHOft
BbIXOIHOIZ XAPAKTEPITCTTTT(Ofi

A. B. B1tyruc, A. If . C.wtr,prt,ott

tr4anomeu Merog rrocrpoerrnfl cxelr rraMepr.rrcjrri cnopocrr cqera c ,'tlrtrefttroii lr,rxogrroii
xapartrepr,rcrrrnot:i. Br,rne4ernrrre rloplryrrbr rrpcl{craB.rronn n y;io6troM [.rrtr ]rpafirlrqecn]Ix
pacrleroB nrr4c. ,{arorca yr(aaarrrrfl no ]racqery rr Ha;[a]r{rrBarluo oxerr lmnrepnte.nefi cl(opo-
crrr cqera c aa4annoir nlrlretttocri,ro Br,rxoAlloro rraTlpr{7r{ctIrrtr.

A DEVICE WI'I'H A i.INEAtt OilllPUT CIIART\CII'EIIISI]IC FOIl MEASUREMENTS
OF TI.IE COUNT RATE, hy A.V. Bruns, t[. I. Stnirnou. A method is proposecl lor
the design of schemes of a measuring device o[ L]re couriL rat,e rvitli a linear oubprtL
characteristic. Thc formrilas ohtaincd arc rcprcscnted irr a forrn convcnicn{, for practical u'.u .

Insbructions are gi.ven for the compulation and ad.iusLment o[ measuring devices of th c

count rate with a given linear oulpul, voll,agc.

Pa4lrorexulrsecr(ue lrMrryJrbcHbre cxcll6r R rracrorrrlee Bpe,llfl IIaxoArrr
Itrrlpoltoe [pr{MeHeHrrc B pasr[qHbrx o6JracTfix r{aynr{ rr TexHr{nrr. B .racr-

HOCTr.r, [pr{ [poBeAeHIrE ]rcltoTopllx ar{clepHN{erlToB Heo6xoArrlvlo ocyrqeoT-

BJrrrrr) crrer rlMtryJlr,coB. cuerHDre cxelrbr lvrolr{Ho paSAeJr[Tb Ira /{Be rpylrlbl --
cxeMr,r, csurarorq[e a6corloruoe arr{cJro rrMrryJrrrcoB, u cxeMbl rIBrIepeHI{f cpeA-
Hero qr(cJra r.rMlyJlbcoB, nocrylarorqllx Ha BxoA ycrpolicTBa, B eArrHlrrly Bpe-

MEHI{.

Cxeurr Bropoii rpyrrrrbr rraabrBarorcfl rrar\reprrreJrflMrl cnopocru cqera (UCC)
u [oIyquI].{ mI,IpOHoe pacllpocTparre}II,IC rar{, rAe lIo ycJIoBr{tlNr SItcIIepLIMeHTa

Heo6xoAuMo rrlrerb Heflpepr,rBrrr,rr:r rtor{TpoJrb cpeAlreri cHopocrl,l cqera. Pa-
6ora tr4CC xopotuo ocBerqer{a B rexHr{qecnoft rll{reparype [1, 2]. Hau6o,nn-
Itree [parrrrlqecHoe [prrMeHe]rue [oryquilu i4cc c Aosr{pyrcrquMl( no}rAcHca-

ropaMrr.

tr4anepurelrr cr(opocrrr crrera c lloarlpyrcql{rr (orrAeHcaropoll

IIa {ln. 1 npune,qeua cxeMa ILCC c AoarlpyrcIqeft elrnocrrro. Sasrrcur.tocts
BbIXOArlOrO HarrpfrE(erru.fl 0r rrucra Ilocryrlamllllrx rla BXoII ITMTIyJIbCOB O[pe-

AeJr.EeTC.fr cooTrroIIreIIueM

rr 
- 

n NC,RH
v BhIx - L 1a 1yt1o4 t (1)
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T\E E - A}IIJIIITYAA I.IOPMAJII{BOBAHHI,IX IIMIIYJI6COts; IV - CPEgTTEE qUCJIO

r.rMlyJrr,coB B ceHylrAy; G, - euHocrb AosrrpyrcfiIero noHAeH0aropa; ,Ro -_ na-
rpysorrHoe cotrpourBJrerrrre.

Pnc. tr{alrepnrenr cnopocrrr clrera c Aoarrpyrcqrlrr
r{orrAerrcarop 0ilI

Ha tplIr. 2 rpa{lruecrrr{ [peAcraBJrerra BaBrlcrrMocrb Uo"* or /tr. Ha [pu-
BEAEHIIOM IPAS}IHE NIO}I{HO DbIAEJIHTI, TPII XAPAHTEPI{IrIX YqACTHA -JIIlHEft-Hlri,i yuacrott OA, [epexoAr{oft AB n yqacroH Hacr,rtrtrer{r{fl BC. Hau6onee
JruHeiiHLIli yqacrol( OA cootsercrDyer tvraJIoMy BT,rxoAlrot\,ry Harrprrlr{eHprro.

Q)ur. 2. Saslrcfluocrr, BLrxoArroro Harrpfl)fieurrrr tr4CC c AoBrrpyroqr.rM
KolrAerrcaTopor,I oT rrr.IcJra rrocTyrlaronlllx Ea BxoA LrMnyJrbcoB

ilo lrepe yBerlrqeHufl rracrorlr cJreAoBaurr.rr r4rlrrryJrr,coB Iy' naupnxreHrre rra
B6rx o4e tr4CC r oa p acraer ? rr prl oroM r]rruefi Hocrr, x ap anTeprrcrr,rnrl yxyAruaercrr.
3ro cne4yer ran)fie r{B arraJrrraa {opuyrrr (1). Ecnu I/G,,.R, ( 1, ro aann-
crrMocTr, BbrxoAHoro Eanp.fllr{eHr{rr oT qr4cJra [ocTylarcrqr{x r{a BxoA HopMaJrr,r-

BrIpoBaHur,rx rTMrryJrrrcoB /y' uomer 6rrrr, npe4craBJreHa B Br,rAe

Urna: ENCr\Rrr, (2)

T. e. Hatrpfl)r{eHrre rra Bi,IxoAe I'IBMepI{TeJrtI cltopocrr'{ cqera npflMo rlpolopqr{o-
HaJTLHO rrlrcJry I4MIryJrbcoB, nocTynalotqrlx IIa Bxoil.

o4uano B oTorvr cilyqae BbrxoAHoe l{afip.E}fler'r}re uor, 6y4er cocraBJrflTb
lleBHaqlITeJIbI{yIO AOJIIO OT aMIJII{TyALI HOpMaJILlSllpOBaI{HLIx IIXIIIyJILCOB Zrnr.
Ecnlr cxeua rrarpymel-Ia Ha Hr,rBRooMHoe conpornBrrel{ue, HalpnMep, crpe-
roqulrii nplt6op, STor rleAocrarori MaJro oqyrr{M, }ro ecJrr4 rro ycJroBr{1L{ oK-
CIIepuMeIlTa IIyII{HO I{SMepflTL IIe TOI{, a }Ialpfl}IieHlle Ha BbIXOAe CxeIvIbI,
neo6xo4nuo pa6otarr, npra 6ornurr{x alrlJrr.rry4ax Z. V4o6no ilpor{BBoAr4rrl

2l uarccrus Hpbrrucx. oocepBar., r. XXX 313
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EBN{epeHr{fl rracTorbr cJreAoBarrr{f r,lMtryJI6COB [pu6opoM c fluHefiHoft ilRanoft,

trporpaAyr{poBaHr{oft B eAr{Htrrlax rracToTbl. TaH XaX BLIXOAHafi xapaHTeptr-

crrrEa tr{cc Ee Jrr{HerlHa, ro troHa3arrrrfl nplI6opa 6yayr orJltrqarEc.E or llcrtrf-

HOro suaqeuur /y'. oupe4enlru qeMy B AarrHOM CIyqae 6yget parua oTlloctr-

TeJrbrrafl o1a1466a lranepeuuft 6. O6usuo saAaeTcfl onpeAeJleHgafl ToqEoCr6'

C r(OTopoii HSO6XOAIIMS I{BMepfITb q119ilO I{MtryJILCoB y'r1l, a raxtxe AoI]yCTI{MI;IS

trpeAeJrbr rl3MepeEtr.fr qr{cJra rrMtryJlbcoB. flpegnonomllM, qro ff.ir.,u ffInut

trpeAenbr r{BMepeHllfl rrtrcJla rlMtryJrbcoB (cnt' {ur' 3)'

T]

Y,i,
#^in Nt N2 flro*

<Drr. g, Ipa(fuuecnoe uocrpoelrtre AJrE BbIBoAa Soprvrynrr
orsocrierison "HU#_r##.3,.i"U 

(onrnoueuue

Ha rpa$umo {ur. 3 npuoax -Z upe4ctauJrfler trBMeEeEIre Eaupflrr(egg.fl rra

BErxoAe IICC n otrEcLrBaercfi BErpa]fieEueu

(J'r*t: g::4+-
t 1 NrCoRu'

rle U'rr* n Nt- Tenyq,lle HoopAtrrrarbr Kpi'IBofi -2.

flOxaAasus TaI(OIo EBMepI{reJIEHoro trpfi6opa coorBercTBoBaJIE 6n upnuofi 2,

ypaBueutre xoroPoft

rt - 
tr*'* n,Ur: ,ffiffr,

rAe -IFmax - nepxulrft trpeAeJr raauepeuufi rlrrcJla rMrryJlbcoB; fJ^u* - rlona-
BaHrrfl upu6opa trpu .l[max; U, u N, - renytrtrr4e r(oopAtrEarbr rrpnwqir 2.

flpu raupa?r{enr4nt lra BLrxoAe [/1 rlllcJro rrMtryJlr,coB formuo 6rrtr, y'fr,

O[rraxo, rpu6op AaCT IIOI(aBaHIIfi, CoorBeTcTByloq[e y'fr. C,regosareJILHO,

oruocr{reJrbuas omu6Ha 0 6yger paBna:

0:t -# (3)

Onpegerurn orrrorueHr{e NL/Nzrra ycJroBrrfl Ut: Uz (cm. {lm. 3), 6y4eu r{}re'r'rl

U 
^u*lN*^*RnGn(E - Ui ',

lla srrpaxtenrr (t) flatrp.fl,fierme Ea BbrxoAe l[BMeptrreJlrr cxopocru cqera upu
/f : Ifror" paBgo:

7T ERfrCfr
U max: I-T?;qfr; ,

(rr)
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orHyAa

D /' - 
U^^*/N^u* 

-r(HvE _ _E=Z;;.

flogcranr,rn (5) n (4), troryrruM Bbrpa)fierrre Arrr

1- u-r*-U""r*
- -:7;, '

Hau6onrmee BHaqeur,re 0 6yger trptr [/;Hx : Umin

A - 
Tmax-Umtn

vlnaT 
- 

-'---;--
E - U^ln

(5)

oTHOCI4TeJILnOfi ouru6nu:

(6)

@ur. 4. Cxeirla BrrAor.rar(euerrr.rri s.relirr
14CC

Jlerxo y6e4r'rrr,cn, rrro rrp.r{ rreillrHeii,ocrn rroprrAl(a Hec*oJr'nr{x % t ,att-
cI'rMaJIbllol\{ Br,Ixofl]Iorr rlaIIp.gHterflrr,r eArrrHrrq BoJrl,T, aMnJrrrryAa rrocryllaro-
rqero Ha BXOA rropr{aJrr,r30BarrHol.o r.rMnyJrbca z 40nrnna 6r,trr, cornu BoJrbr.
3to ycnorne rpyAIIo BbIIroJIrII,ITll rrpanrr.rrrecnr,r, oco6egrro, ecJrr{ cxeua tr{CC
IIpoeHTr'rpyercrr lra rroJrynpoBoArnrrrorlrrrx upr,r60pax, Tan Han rra11p.fr]r{eHr,Ic
trrrTaHrl.E rrocJreAHrrx He 6oJree oAHOTO
I{JIU EeCHOJILHI{X AeCflTnOB BOJIbT.

flpe4raraeubrft HaMu Mero4 rroBr,r-
rrre Hrr.E Jr r,r Heft rro crr,r B brx oAuor o Ha rr pfi -
,fieHr{.E BanrroqaeTctl B TOM, qTo cxeMa
tr{CC crponrcrr r,rB orAeJrbHr,rx ;aueex,
pa6orarcqux IIpr{ MaJrbrx BbrxoAHbrx }ra*
trpfl?fieHr{.4x, a .BbIxoAHOe Hanp.rrffiellrlle
scefi cxeNrrr r{BtreprrTeJrfl cnopocrr,r cye_
Ta - cyMMa lrailprJlxenlrli na narxgofi

315
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,rseftxe.
I{Bnreplrre;rb cftopocrrr cqera c rr.luefiuofi Br,rxoArrofi xapaftTeprrcrrrnofi.
Cxenea orAeJrrrrroft raroit s.reftHr.r upe4cranneua Ea $ur. 4.
Brrue4em Sopnry,,y BaBl{cr.Mocrr4 ra,i\fe]ie,r.r.rr rratrpfl)fielrrr.a ,na couporr4rJ-

neHrlrrr -R or qncna trocrytrarcrqr4x Ea BXOA lr.pMaJrr{'r{poBaH'brx r,rrvrtryJlbcoB.
Faccnrarprara.rr BaAarry a o6rr{errt BtrAe, rrpeArroJro}rtr,rM, qro I{a nr{rerprrpyrcqux
nonAencaropax c, v c, (cr= cu* co) r{r,reerc.fi Haxoe-ro traqarbnos ,,a_trpfl)fieur{e Uzo: Uso: Uo.

CoorsercrsenHo uasarrubrfi BaprrA Ha noHAerrcaropax:

9zo: CzUzoi gso: CsUil.

oupe4enuu' rreMy pa,Ho r{sMe,e,r{e Harrpflxe,rlrn ACo Ha AoBr{pyrotr{e*
r{oHAeHCarOpe cr B peByJrbrare 4efictnu.fr }ropMaJrr4strpoBaEEoro rrMnyJrrrca
.B ycraHoBllBmeMcfl peffir{Me (Iy': const, t> Rcurr). flpr trocryrrJreHrirrr
Ha BxoA cxeMbr (crr.r. sur. 4) uo,norrureJrbHoro r4MlyJrbca c arru.rnry40ii .E
Earrpfi]r(eHrre ra Co 6y4er:

Uy.:E-(Ug+AUB), . 
i

rge A[/r - trprrpaqeHl{e Haupfl)neHlr.E Ha norrAeHcarope C, n ycrarroBrrBmeMcrr
pe)fir4Me.
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floo}iollsaHuup,eficturnIIMIIyJIbcaHaIIp[}HeIII{eHaCoyctauonurcn
paBHbrM:

U't:- (t/o* LUr),

rge At/, - trpl{paqeu[e HatrpaxteHrlfl Ila ItollAelrcarope C'n ycrarroBltBllreMcfi

peffiI{}Ie.
ornyga r{sMerreurre Hatrp[]Her{lrfl rra AO3rrpyrctq,el[ ItoHAeIICaTOpe cy.i

L(Jn: (I's- (J's,

LU;: E - (Li,+ Au,). (i)

ctegonarelr,Ho, 3apflA, lrepeHoc?Il{Stii c xonAellcaropa c, ua nong,eucatop c,

Aosl{pyrcql{,,,,oogo,.oTopoMConyctarroB}IBme}IcfpeiHl,IMeuplrAeirctnnlr
oArroro lIl\{trYJIr,ca, 6Yi4et:

tl : CILU n'

flpu g,efic.rnr,rn N r,rlrnyJrbcoB B CeItyHAy saptIA? IIOJlyllaellbli'l tton4eucaropoM

C, or Cr, 6Yger'.

Q : CyLUuN '

Haliqelr Tetrepb BI,Ipa}HeIII{e lIJIfl BbIxoAI.IoIo Hatrpfl?IteHl{fl cxeMI;I' 3apnA,

repnelrrrii elnecenyHAno norlAerrcaropoM Cr, nclegcrBue yreqxfl qepea co

oforrrornrrre "R 'rucleHrro paBeII paaHocrr[ rlore]Iu'traJroB Me]r{Ay C' u C3'

g,etenuoli Ha aTO COtrporllBJrerure. o6oanaqI.IB paSIIOCrL trOTelIqI4aJI OB lfell{Ay

C, t C, uePea f/",rr:

flu^*: (Uo * LUB) - (Uo

troJIyquM

- LUr): L'Us* LU,

CEAUIN :
Ur",*--E '

flo4cran.uan n (9) nnrpaxreunx (7) , (B) u trpor'I3BeAfl ueo6xo4r'tune

soBarrtrfl , sarruflreM sopnryry BrrrxoA]IOIO HaIIpfl]I(e]II{x cxelrsr (lur.

(8)

(e)

upeo6pa-
4:

(10)

(r 1)

?Is paccir'rorpeHlrfl cpopuynu (10) nugno' rlro BbIxoAEoe rrarrpfllr{eHl{e cxeryIrd

r{iur. 4 saBrrcr{T oT rrrrcJla flptrxoAflr]trr,rx r{MtryJIbCOB lI He SaBI{C}IT OT IIaqaJIb-

Er;rx noTerrqrraJloB nolrAelrcaropon c' lr cr. Ec.rllr coeAuHllTb ]? raHl{x frleelt

IrapaJrJIeJI6I.Io ilo lJxoAy, a I{x 11aIpySOqI'IbIe conpOTlIBJIeHI{fI 'R coe4nuurr'

trocJreAoBareJrr,Ho ($ur. 5) , ro pasrrocrr, noreHql{aJIOB NIe}I(Ay roqHaMlI a II

rz 6y4er paBlra:

NC_R
TT _ pt )t
uBr,rx - " tanCoA'

DNC-R
U"n-fJcz:nT+Ni;F,

1.Ae n - 
qr,rcJTO frqeen, ,11 - rrarpysoqHoe cotrporlIBJIeHI'Ie oqr1orl flrlei'lltu.

flolnoe coilpor[BJrerII{e HarpyBltu cxellr'r uB t? fqeelt

Rsaap : nR
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frJrm

D 1/,,,,11,
ll : ---!:' (12)

troAcraBr.rB (12) n (11), 6y4cu lrl\lerb

Ucn- (Jc,: B N9oRnu"

1 *; NCsRu,o"p

O6osua'ruM U cn - U c,: Unr* r. ,(rn BblxoAlroro
r{B n .frqeeH noilyquM

rr - D ffc*a"u"'
uBuxlr.-"-.

L *; NqlRrurp

rraIIprrxieHr,rfl cxe]{l:I

(te;

@ur. 5, Cxelra uocrpoesrn IzICC c aagauuort ar,rsefinoctr,ro
nrrxo4nori xapar(repr4crr{r{r,r

Ornocr.rre.nr,rrafl omI,I6I{a I,IBI\,IepeIIIriii o* cxeur,r c ru n.rer,ina}rIT, orrpe4e.rrclJr{arl
paflee nprlBeAeHHr,rl\{ IvrcroAo}r, 6y4er panua

0,: tr - rI'" mlx r- RLI\ (14)
En - t) r.,*

Hau6orrmee BlraqeHlre 0, 6yger nplr f/'"",* : f/rnrrr

tr -tr6, -rr - (15)

Cpanuunaa tsbrparrreur{.fl (6) u (15), Nro}r{Ho crraBarL, qro B cxerro (r[rrr. 5) or-
HocLrTeJIbHan selr.rseiinocrrr BbIxol{rrori xapartreplrcrr{nr{ 65r4er enaurlreJrr,flo
tr{eur,me, rrer{ B cxeMe o6nr.ruoro tr4CC.

flpaxrllvecnaff oxeMa rrauepr{TeJrrr cnopocrr( cqera
c ullnerltrroii nr,rxoqnorli xapaftTepucTrr(ofi ,

yKaSarrufl rro pacqe'ry rr rraira)fiuBarrrrro

B uparttlruecl{orvl l,rcrroJrrreur{rr cxeM},r c iz nqei,irtar{lr Harpyaorlrloe conpo-
TrrBJlerrr4e r,rB rz corrporrrsreurlli (cu. dlur.5) moarer 6brrr, aalreue]ro oAHr{M 06-
rqur.t -R,, : nR Han rla cxeMe, npirrcAoHHoi,i na (ur. 6. Ifa {ur.. 7 n}lrrBeAcr,rbr

BLIXOAHrIe XapanTepr{crnrtu atolYr cxcl\{br, currTbre Irpl.r arr,IcJle trrreert n : I , 2, 3,4
tr aMrurrrryAe rropMaJrnaupoBaurrbrx r{MrryJrl,ooB E : 14 a. flplr pacqere cxe}rbr
IICXOAHLIMII AaHHbIIIIII .fl BJITIIOTC.fl :

a) npe4enr,r aracrorL,r cJreAoBalrfirr Hopnra.rrrrBl,rpor]aHr.rbrx rrr{rryJrbclorl

ffmin 14 ff-u",
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6) upegenrr [rBMeHeHI{.s BbrxoAnoro Hanpr}r{eHl{fl Uma*,

a) coupornBJleul{e rarpyanu .Rr,,

r) orroclmeJlbua.rl oun6xa ueuepeultft (orrnoueurae ot

tImin,

nnneftroctn) 6 rr.

!,1'o

P,9.1 *

@ur. 6. flpantlluecnafl cxeNra tr{CC c aa4auuofi fllrreftsoctbro nnxoguoft
xap aKreprrcrr4I(II

Pacser cxeMbr TICC qenecoo6paBuo BbllroJrrrfirb B ranoM lropfl[Ke:

{.. 3agaerucfi aMnJltrrygoft uoplraJlrrBr4poBanullx rrMrIyJIr'cop E'
2. trLs Bbrpalr(eulrfi (15) oupeqeiltrew n - neo6xogtrMoe qIlcJIo flqeex'

3. flonrayncr cooruoruenuelr (13), BbITIllcJI.aeM eMxocrb Aoal4pyloq,ero

HonAeucaropa Cu.

600 900 1000 /100 u00 /300 1400 /500

l,l,uunfatt

@ur. 7. Blrxo4ur,re xapaxreplrcrlrxu IICC c qr{cJroM fiueen z :1,
2,3,4

IIafi4erruaa BeJrr{arrrrra Cn lrorxet orJII,IrrarLCtr or Suaqe}Illii n runano no-

Mrrrrarrblrr,rx BeJIrrqlIII. floer:onry ilpII paoqere C, uo $oprryne (13) neo6xo-

Ar4Nro rrpngflrr BHaqeHIIe coIporI,IBJIelIIIfr fi,, Ea 5-10% lteur,me BaAaI{HoIo..

Br,rsucileflHafl eMItocrr' Ito]IAcllcaropa C, oxpyrnxerctl [o 6rumailmeft no-

ugnannroii BeJr[qr{rrbr. Vcranonrty rry}r(Hl;Ix ilpeAeJroB r{SMepeITrLs BI;IxoAHoro

Hanpglnerrr,Irr ygo6no ilporlSBoAnlr, uo;q6oponl co11porl1B1eHufl 'Rrr, 111yltTtr-

pyrr Br{JrroqcHHOe B Cxe}Iy 4rR arort IIeJIII ColpOTI{BJIeHlIe Harpyalill, trepe-

t\{orrlrbrxr corpoTl,IBJrenueu. Bellrrl}IHa l{rlTerpr,rpyrolqr{x ItorlAeHcaTopon o6yc-

JIaBJrnBaeT TorrIoCTL usnrepetl,rii. Tan, naupltNlep, AJI.fI trolytlsH[, AocTarOq-
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Hofi B 6o,nr,mnucrne cilyqaeB roarHocrr{ [opaAna 3 96 ueo6xo4uuo nm6uparr
BeJrlrqr{rry rruTerp[pyroqeli enxocrrr ]rB ycJroBrrfl Cr,rr"p >,- L0 CE lzl.

Anropr,r Brrpalr{aror 6naro4aplrocrr, ,(. IJ. Pa.rnoscnorry Ba prr[ troJreaHr,rx

saMesaHlrfi.

fiexa6pr 1962 r.

JII{reparypa

[. A. M. Bous-EpyeB14rr. flprzlrerenr,re oJrexrpourrrrx JraMrr B axcuepurteutaaruoft
(flreraHe. Iocr:exua4ar, 1956.

2. A. A. C arrn. Enexrpounue upz6opr,r a4epnoft (puaunlr. @rsuatrua, 196{.
3. IO, M. II o A r p o n. Asrolrarr{Ha r{ reJreMexarrtrHa, 23, N 4, 7962.
4. I. C. B a6useEIto, A. A. E or4aHoB, E. I4. X aB aI{o n. flpu6opn }I reX-

Er{Ra ar(ctrepuueura, J\& 3, 1958.
5. B. I4. C a { o u o r, tr{. H. trI s a rr o B, llalrrepuTeuruaE rexrruHa, N! {, 1961,
6. A. R. E p y u c. trilss. ttpuntcnort acr:po{iue. o6c., 28r 331, 1962.



AliAAEMllfl HAYIT CCCP

I4SBECTI4f }IPbIMCHO fi ACTPOOI4SMIIECHO fr OBCEPBATOPI4I4

Tou XXX, 1963 r.

CBETOCI4JIbHAfl SEPHAII,HO-JII{H3OBA.fl CUCTEMA

I. M. Ilomoa

Onr.rcaua cBerocuJrbrraf aepraJrbEo-JrrrrrBoBarr MeEr{cHoBarI cucrer{a o gnofinr,ru xo4ou
tyueft vepea r(errr{cr(; BaptraETrr ctrcreMbr trpr{BeAeubr n ra6;ruqe. fian lrero4 BbrqtrcJIeEIIs

ac{epruecroft troBepxnocru Roppefiqtro}ruort u.uacruxxrr rr otrpeAeJrer{trfi B}reoceBlrx a6ep-
paquft ee.

A EAST MIRHOR-LENS SYSTEIVI, by G. M. Popou.- A fast mirror-lens meniscus
system with a double passage of the light ray through the meniscus is described.
The variants of the system are given in the table. A method for computing lhe
aspherical surface of the correction plate and delermining its off-axis aberrations
is proposed.

,[,n.r perueurr.fl MHolr{x BaAaq B acrpolro}Inr,r neo6xo4l{r[a cBerocI,IJIblrafl

olrTr,rqecKaf crlcTeMa c IocTaToqlro 6oIIb[I{t\I rroJIeM; rn6op aTI4x crrcTeM

Becbr{a orpaurqen 11]. Mrr
rroApo6Ho r{ccJreAoBaJII{ clrcre.
ruy nu4a (cu. {r"YpY) rr Ira-
ItrJIII, AITO OI{A O6JIAAAET BLICO.

r{oii cueroctrrroft (l :0,7-t:
0,8) r,r rrorlell BpeHrrE (20 ---30') rpr{ Ar{ar{erpe orBep-
crurr, AocrI{rarcq,e1{ 20 cat. Ero
HOrrqelrTpr{qecKa.E cI{cTeMa,

coAep)fialqafl [[eHl1clt tr sepl{a-
JIo (rrY'II'I ABa?fiAbl IIPoxoArlr

AxporrrauraorauEaE Bepr{aJrEEo-JrErrBoBaE crrcrerra arepe3 Melrllcrt) fr. flJrocriotra-
c gnoiiuuu xo,qorr try.refi qelles MerrrrcH paJrJreJrr,rlyrc rlJracrl{Hr(y, cKJIe-

el{l{yro I43 CTeHOJT C OArlHaIto-

Bbllvl CpeAHI{M trOHasaTeJIeM IIpeJIoI{JIeI{I'Ifl? Ho paBJIUSHLIMI{ AiICIIepcEEMI{

(<xpolrarnvecHatrD II"TIaCTIII{Ka), IIpeAIIaBIIaqerlHym AJIfl I(OMtreHCaIII{u xpO-

rrarLTBMa ItOHIIeHTpl,tqeCHoft cI{cTe}IbI. I{OHqenrpualeCI{afl cIICTe}Ia pac-

ctruTblBaeTCfl TaItIlM O6paaOrr, qTO6LI CBgCTII It 1\[I'IIII4IIyIIy ctlepnueCnyro

a6eppaquro ailfl 6ecxoEe.rRo yAaJreHr.roro o66eRTa. Mero4nxa pacqera

aua"rr6rrlsur,rx CtrCTeM IIoApO6HO uBJIaIaJIacb I{al[II B tl-3], a trOTOMy MbI

orpaEl{qllMotr JIIImb trpLIBeAeIII{eM peSyJIbTaTOB pacqeTa pasJII{lIEbIx BapII-
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*i

-200,0
-192,0
-177 ,

-200,5251 
1,5163 (r{3)

-:57,2131 
I,r,lCJ (It8)

-251,34 
| 

1,5103 (t{s)

*201 ,fi 1r ,5163 (Its)

-250,0 11,5163 
(I{8)

100,0
100,0
100,0

-90,
-90,
-91 ,

1: 0,902
1:0,906
1:0,914

-200,0
-175,0

anroB cl,Icret{bl (6ea r,racuIHI{I,I) B ra6JI[IIe. 34ecr [pI{BeAeHbI: Itollcrpyl(-
TTIBHbIo DJrelIeHTbr HoHqeHTpl{qecHoii clIcTeM],I - paArrycbl la, rr, 16 rr trol(a-

sareJrb trpeJroMJleni{fl crexJra MeHlIcHa np p,Irft l,: 5893 A, 4uauerp auep-

rypHoii Ara$parMbr D; paAuyc HpIlBr{3l1r,r rroJrrl l? (6es yueta Ae{onycupoBHu),
qllCileHHO paBHblii {OXycuOnry paCCTorIHItIo 6IICTSMLI; AaJIee B IIeTI,IpeX CTOJI6-

rlax AaH6I BEaqeHI{fl IIpoAoJILHoft C{ep11sec11ofi a6eppaqull AJIfl paBJII{IIHr'Ix

go:u H. B uOC,re4ueM STOJI6I{g [pI[BeAeH],I BHaqeHI{f 9TIIOCIITSJIIHOIo orBep-

OTfrtL A. Bce paaueprJ Aarrbl B I{r,rJIJIIIMSTpax. SaMSTIIM, aITo B Ta6JIUqe (aa ue-

MHou,IMI{ [cKilIoseHLIrIMLI) trpuBeAe]Ibl CI{creMbI c a6eppal{I{eft' 6Iflsxoft It Mtr-

EtrMyMy; xapanTepHoft oco6enuocr6ro arrrx crrcrell .flBJrflercfl r,I3i\[eHer{ue BHa-

Ra CSepl,rqeCKOIi a6eppaqul{ 11pu HeHOTopoM BIIaTISHI{II TOIIIqIIHII Me}IIlcHa

(uanpunep, crrcreMr,r Nil 1u 3 n ta6,nnqe) , upnuen'r c{epu'recxafl a6eppaqrff

trptrHtrIlaer MI{I{IIMaJIII{gg BIIaqeHIIe (crcreua J\! 2 n ta6.nnqe) . Bce cucteurr
trMeIOT Kpyllto11 I{aIllvIeHr,IIIeIo paCceI{BaIIIIfl IJe cBbIItrs 0,03 ttn AIIaTIeTpOM

B MonoxpoMarr{qecltlIx ryqaK 
"p, 

}, : 5893 A. flnn ((xpoMarualecxoftD IIJIa-

0TZIIHI{11:r3:oo;12HaxoAI{MI{ByCJIoBI{flI{ctrpaBJIeI{IIflxpoMaTI{3Ma
troJlolHer{rrfl (n ynenuueuua) n ctrcreMe.

Tanaa axpoMartrBoBaHI.IatI CI{creMa (cu. {lrrypy) 6srra paccql{raHa I{aMI{;

KOIICTpyRTIIBHI;Ie DJIeMe[ITIil ee cJIeAyIOq,IIe (paarrteplr Aa]I6I B MtrJIJII{MeTpax):

r.:@'L - * dr: 5,35774 (TItlti)
rz : 357,143

dz: 21,4286 ((D1)
rg: oo

ds : L57 
'14314: - L78,571

da : 99,2063 (Tlt16)
ts : - 277,778

cls : 161'454
76: - 439,232

do: - tGL'451t
t7 : - 277,778

dz: - 99,2063 (Tt{16)
rg : - L78,571'

I : 764,661; A : I : 0,82; D : 200;

flone no Ar{a}rerpy cocraBJrrler 2w : 25".
DO''oat

0

0-90
-91

N
CIICTE.
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Hpyxon Har{MerBrtrero paccerrBarr{fl Ha ocu, o6paaosauHrrfi nyuaulr or C
(6563 A) go F (4861 A), ue trpeBocxoArrr 0,03 il,il ilo grauerpy. Ha Rparo

troJlfr IrpoT.rrE(eHHOcTb tr.flTHa paccelrBaHtrf B rvrepl{Auonanrnoft rrJrocfiocTtr

B ilynax or C go F cocrasnser onoilo 0i05 nru. Bc.a orruHa cr{creMbr csepu-
qecra.fl; ee cJleAyer s oco6enuocrr{ pexo}reHAoBarb 4rr Sororpa{uponarua
MereopoB rr trcxyccrBelrr{brx crryrHrrr{oB 3emru. Cucrema Mo}r(er rax}ile trc-

troJrbBoBaTr,cff B HaqecTBe HaMepr,r AJIfI c[efiTporpa{a; trpri DToM (xpoMaTI[-
qecna.flD rrJlacrr{rlra oHaBbrBaerctr r{BJrrrrtr}refi. Onrrrnr,rrt aneeMufl.flp no4o6noft
cr{creMbr 6nn uaroroBJrerr HaMr{ coB}recrHo c corpyAHl{xou }tpnucroft acrpo-

{uenuecxoit o6cepnaropuu AH CCCP B. I4. flpourlnom; AlraMerp BxoAnoro
Bpaqxa aroft clrcreivrtt D : B0 it]t,, orHocI{TeJIr,Hoe orBepctwe A: 1 :0,6,
IroJIe I{CHpI{BJreHO (2W :40'); CUentpaJrr,Hr,re JrrrHr{I[ Ha IreraTrrBax I{MeIoT

fir{prrHy He cBrrrme 0,03 ,v,m. [taruepa lrcrroJlbsyerctr Ailrr ue6ynapuoro cneHTpo-
rpa{a. ,{uarvrerp r{ cBerocr{Jra cr{crer\{br }roryr 6r,rrr auauureJrbrro yBeilurreHr,r,

ecJrr{ trpzMer'rrrrb peryrtrr, o4uofi r'r3 trJrocr(r{x troBepxHocrefi unacrnnfiIll, trrc-

rrpaBJrflroq,yro ocrarorrr{yrc cSepuuecnyro a6eppaquro crrcreMbr; aro tIoBBoJrrer

trpr.rMeuflTr cr{creMbr c 6onee roHnr[MI4 MeHr{craMtr. Tonquua d uracrunnu
rerrepb sBJrflercfl {yunquefi .I/:

d (H) -:--\q(H) dH,
tL- L J

(t)

r4e I @) - yrJroBafl c{repuuecrtaa a6cppaqnfl Hor{qeirrpr,rsecHofi cr{crelvlr,r;

n - rroHaaareirr, flpeJ]oilrJleHl{fl creriJra rrJracrrrHlt]I. PaeJro[tuB d' (H) n orc-
reHnofi pfA rI coxpalruB JrrIItrb rprr [epBbrx qrena paarIoiHeI{EtI, no[yqI'IM

d (II\: -f- (4 n, - tt il \
?t_r\ 4 ,-, f nu+ o nr) , (2)

rAe rle, Tr, 1'Iz - yuloBarr c{epu.recnax a6eppaqun 3, 5 u 7-ro nopaAr(oB

coorBercrBelruo [21. Actlepnqecnarr rrJracrr,Ilrlta Buoctrr B]IeoceBLIe a5eppa-
qrrr,r, BeJrr{qr{Hy }torop},rx B rreprlAuorraurnoli rrJlocnocrrr lllo}fiIro oqeHllTb tlo

Sopnyne

rAe o - Mepr{ArroHairr,Harr Bl.IeoceBafl yrJroBan a6eppaqrtfi, tD - yroJl rloJrf ,

h: H cosw,
(Dopruyna (3) nerno BbrBoAr{rcrr, ec.llrryqecrb, qro trJIacrrrl{Ka trpeAcraBJrfler

co6ofi ronxufr rrr.ru (c MeHflrorqrn{ca yr,irou) rr rroJrrrocrrro llcflpaBrl.fier c{e-
pllqecxyro a6eppaquro crrcrellrr Ea ocII. tDopuynu (t), (2) u (3) flBJr-flIorcfl

o6u1ral.rut r{ Moryr 6r,rrr, npulrerreru,rH npor{BBoJrr,rrortHonqerrrpnuecHoficl'IcreMe
c ac{epluecxor,l nracrunxofi B rler.rrpe np}rBr,rarr6r crlcrorlLl (unac:rnurta pa6o-
raer B trapaJrJreJrbHoll [yqxe nyueit).

20 uoa6pa 1962 r.

Jfureparypa
1. f. X4. fI o n o n. llss. Hplrucnort acrporlna. o6c., 27r 309, 1961,

2. l. M. II o u o n. Onruno-lrexanrrrrecrtafl trporIbrlrrJlelIrloctt,, 3, 12, 7961.
3. f. M. fI o n o l. I{ar. Hplrr,tcxoil ac'rporfI,ra. o6c., 28, 341 , 1.962,
4, B o u w e r s. Achievements in Optics, Illsevier Publ. Co. Inc., 1946.

(3)
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B tc.rcnlte 1"962 r. co'r'py/Urrnr'r Itprrlrcnort acrpodrr.rarr.recrroir o6cepla'roprrrr AIl CCCP
rpIlIIIrlIaJIrI ytlaorlro u llayqnbrx non(repcnrluax r,r collorr1rlrrrlx. .[Ia XIII Niexr4yrrapoArryro
roirtfepertqtrto lro acrl]olialrnnc r 13apuc (Iio;rrapcnair [Iapo;gratr Pccrry6trrrna) Dr,rc3)r(aJr

{Iporlcccop B. ]t. llpono{ror. Irn4 corpyiulrrioB yrracrloxaJlr.t u norrr}eporrqul.r no rrcl)criocy
.ltyuuc'roii 3lreprIIII n N[ocrinc, n riorrr]repenqrrflx rroiro/{Lrx cricqlti\,rrrrcroB u trIocnuc Ir JIe-
rlnllrpa/(c, Jlerlloll ilcrpo{[BLIl]ecHor{ ocilr[rrapc n Tapry, u trorrrlcpctnlr'tlr ]ro aToMrrlrlr cToj'Iri-
rroBelIrlrlM n Yrnropoge u Ap., a TaIilI{c B Alryr']tx coBeu{ilfirr]rx uo o'rAeilr,l1LrM ]rayt1116111 11

rJayrru6-orr"urrrlBaurorr]lr,ltr BorrpocaM.
6-8 celrtr6pl n o6cepraropurr cocrorrncn Crlrrrogrry,v, rrocnnulorrrrr,ri.i lrpo5.uelralr

rr('orai\r.rorrlrprrbrx Bloa/{. 13 pa6orc Crilnoarryrra npr.llrlJro )rrracrue 48 concrcnrrx ra 7 aa-
py6emur,rx acrporrolroB.

16-19 orrn6p.a l o5cepnaroprrrr rlpoxo/lr.rJr oqcpe,(Iror"r rlneu;,y Itorrnccnu rro r,rccJre-

AoBalrrro Conlqa.
12-15 leHa6ptr t; oSccplaropilIr BCJr pa6ory rexun.recnr,ri.i cer\nrrrap rro e.uenrpo(ro.ro-

l{erplrr'I. B rrell rtprrtrlJro }r11g1r" 30 acrponouoB rr3 pa3nItqlrrrx o5cepnatoprrr,i Conetcxoro
Corola.

I3 o6ceplaropr'Iro r, Toueflr.re roAa rrpreBlr{aJrl{ AJI;I o6uerra onbrrorr, npoxeAerrlrtl coR-
Mecrlll,rx pa6ot, uottyqeHltfl Ita6rroAareJrr,rroro Marepr{aJra corpyArruHrr pn4a o6cepra-
toplrii, Hayrr116-rr."rraAoBareJrrrcnl,rx lrrrcrl,rryroB r{ Apyr[x yqpcx{Aerrtrr"r: hauroft Acrpo-
noilItrqecnori o5cepnaropltl,r AII CCCP, I;raurort Acrpououu.recnort o6cepnar.opr'rlr AII yCCP,
O4occnoit, A6acryrtartcnoi;i, Eropanancnoii, Anua-Ar.r,rncnoii, Tarrxenrcroft, IIIeuaxur-
cfioii 06cepBatopnii, Mocxolcnoro, I{ucucnoro, JIerrr'rrrrpa4cxoro. Pocroncrtolo-rra-,I{ony
rocyHLIBepclrrerot, I{nctlrryra t!r.rauxrr Serl;rr,r A}I CCCP, @nar.ruecnororrricrrrryra AII CCCP,
Cu6upcrtoro tllrar,txo-r'cxunsecftoro rrrrcrr,rryra, I,Ircruryra airel{Tpo}reliarrlr(rl, [rrcrr,lTyroB
Tapry, Plrrlr, Jlr,lola, Xapr,Hota u qp.

flpo4onxta.tacL coBrtecrl{aa pa6ora Hpr,rucnoii actpoftlrau.recnoii o6cepuaroputr c
Hpanotcxofi acrponoMr.rqecxori o6ccpnaropuoft (Ilo.nrcna.n Ilapognax Pecry6.nr.rna) no co-
BAarrrllo {yrrgalrerrra.tblroro ltaraJlora {orouerpr,rqecftIlx BeJrr,rqufi rr rIBeroB onopHr,rx BBeBA
B nJrorqaAltax l(anrcfiIra. B o6cepnaroprrro [prleB]HaJr Arrperrrop l(panorcxoii o6ccpnaroplrn
uporf. E. Pr,r6xa 4.nl corJ]aconautrx rretoropbrx Bolrpocou ro arort pa6ore.

B 1962 r. rllroAoJr?r{aJr rrpoxo}r{Aorrrre acrportrralrrrecHoii lpanurnu M. Itanuunon (E]IP).
Itaugu4ar Sna.-uarem. nayn E. ttonaqen (BIIP) c Serpa;rn c, r. pa6oracr B orAerre

{naurr anca4 o6cepnarop[rr rl re4er rra6.nro;1errlrr crrer{rparr,rro-gnofinr,rx BBeBA AJrrr otrpe-
[ereflrrfl xfl]rltqecHoro cocraBa lt (tr,ralruecxr.rx ycronnrt il recrrbrx lpotYrnrtx BBeBAax.

B noti6pc 1962 r. B aclrrpalrrypy oSccpraropr,nr uo creqr,raJrrrrrocrr.r CoJrne.rnas {uanna
trocrylrrJr rpalr{Aarrr.rr I{r,r,raficHor,i IJapo4roii Pecrry6lrutrr rlnry I]anr,-Illanr,.

I4rrmettep I. Illarttcn (DI'IP) anaxor{rrJrcrr B o6cepnaropnlr c anro}rarrrriecrr,rlrr,r ycrpoii-
crlalrrr reJrecnorroB (20.IV-28.V).

t6-J.9 rran n o6cepnaropr,rrr r{axoluurcn lpor[. C. tlcrruen (Anr.rrr.rl), noropr,rii Dmcr5/ru;1
c AorrJraAor[ <O teopur lrarrlrrurrx 6ypr,>.

B rtroirc o6cepnaropuro [oceruJr corpyArrrrn flaplrmciroro rrrrcrrrryra (rrraaxlr ar:uo-
c{eprr lrr I{apac.rtr,, Barr. Ar'rper{ropa o6ceprar:opuu C. Murue;rs r{ Arrper{roll X{apoetscxofi
o6cepnaropun npofr. (Dcpeu6ax (tDpnsqnn). @epen6ax Br,rcrytrr{Jr c Aoxrral(ar{r <flpr,rne-

202



Herrr{e trHTepfepe}rqrloErrr,1x MeToAoB B acTpodrrrstrKe) r (McTo/l rraccoBoro oIlpeAeJreII[rI

JIY'ICBI,IX CKOPOCTCfi 3BE3A).

26 lrrous rrpo{, Ellnc (}tarraga), nocerur:muii o6cepnaroprro c (parr(onper{err{IiM Btr-

BuroM, rrporlrra.Tr AonJraA <O pa6ore o6cepnatoprr ,fi,olrrrunotr (Otrana)>.

Bo nperrr Crrunoarylra rro flecrarlrrouapu]r]r BBeB[ar{ 6-8 ceura6pfl c. I'. B o6cepnato-

ptrrr flnxoArrJ]rrcb: rrpod]. Illtepn6epn (gexocronaqHan Coqna:rucrltqecftarl Pecny6,ulrna),

upo$. Apo (XTeHcrrna), rpor}. Caiurelr (Auurr), rpor!. 0opt (lor.nangun), npo{. Iolrg-
6epr (CXIA), npor!. Xarr,rxapo (flnonuu), trpofr. IIeHep ((Dpanqru). C Aorfla[arrr Ha oroilI

Cumuoauylre BlrcrynrrJrl{ z\po <06 nan}tleHflfl sBeBA TIIna T Te.'rtqa>, Ilexep <O flpl{poAe

ETop4qrrbrx nole6auuii 5.uecna rrolbrx BBeBA), Xaruxapo <Jly.tcnoe paB.rren[e ]ra lrecraqlro-
fiapllbre raBoBble o6rarta>.

B oH,ra6pc n o6cepnaropulr 6lr;r nir4niicrir'rir y.lenlrli lJcpy, noropnrf oallanorrttJrctr c

IrccJleAoBarrlTtrnrrl [o Eocl{Ilqecl{I{rl Jlyr]al{, BeAyq,IIMIlCfl a o6Oepnaroprur.

t oHrx6prr corllyAHrrnr'r rrrrcrrrrlrra urr. I. lcpqa tr(-p ltprcrep r.r 4-p @ropcten6epr (Eep-

Ir.rir, Icplraucria;r ,[,elronparflrrecnafl Pecuy6;iuna) Bbrcrynl,rJlrl n o5cepnatoplrrl c AoItJragaIvIII

<Paglroacrponorrlqecnoc o6opy4onanuc lr flporparllta pa6orr,r rI]Icrirryra trl,t. I. Iepqar,
<Peay;rr,r'arr,r rrcc.negonalurii pal(r.rorrBJryrreur.rrr Conrrqa r la.naltrrrHrr B rrHcrllryre
uu. I. fepqar.

C t0 uo 28 uon6pa n o6cepna:ropun pa6or:ar nayurnii corpylurrl{ o6ccpnaropnu Maynr
Brlcos (CIIIA) 71-p llonapg. Orr r.rayua,;r r{arrlrrrnrne rroJrtr anrlrBlrr,rx o6lacrerl na Co.ltlqe

rrprr ro]{otrIrr uar.nuror.par}a ECT. Coslrecruo c A. E. Cenepurru IIII Burroirrlelra pa6ora no

flByqeurro ].rsrrcrrenrrrr MarrrrlTrrr;rx no,reii s cBtr3lr c coJrrreqIIbrNILI BcrIbrtrrxatlu. P. Ionapg
cAeJraJr lloriiraA rra Vqetrorr coBere o6cepBaroprlrr <Izlalrepcrrue co,TIHeqIrbIx I'IauIrrrHbIx rro-

Jrcr"r lra o6cepaatopnrr X{a5rg1 Bn.ucoul.
C 29 non6pn ro 3 AeHa6pE o6cepBaroprm rocernJra Ae,rreraqrlfl rlr'rprrr,r }tap.n L{eiicc

(I4eua, l/{P), u ee cocraBe 6ltnu nrr}tienepr,r A. Iierm, X' ltrtrr,nep, 13. II$a{r!, X' IieIr,
X. IJlnaligep, 3. 3afirlepr. Onn OailaftOilIlrJrr{Crr c 2,6-IrretpOtnr{ SepriaJrr,HLrNI TeJrecfioIlolr

rr Apyrrlrrr ycrarroBriaMrr o6cepnaroprrn. t gena6pa A. licurn cIIeJaJr rt:r Yqeuou cone:re

o6ct pna, opulr AoIiJra[ o An]'xMerpoBorr Taytelr6yprcnoM re'rrecfiofle'

B uocnc;1trer"r Aer{aAe 4eIra6pa o6cepratopuro trocerrrJr l. 3. ,[lr'rntpol (CIIIA).
B Horlair4irpolr{)r 36 @panqrio rbrearr{aJrrr corpyAlrir(u o6cepnaroprttr goHrop tpIla.-

t{arerr. i.rayn B. B. FluHouos rr EarrArrAar $ra.-rratent. rrayn }t. I{. rlytlaeu. 3a upelrl Ho-

r\{auArrpoBKu (ognn rrecau) orrr,r o3.Eanorrr'rJrrrcr, c uoctaRonnoit pa6ot no acrpoQi'{BrlRc B

flapnrncnor"r rr Nle4oucxori o6cepraro.prRx, o6ceplatopr'trr IJr.rH 4ro tr4llgu, Actpo{narue-
cr(or{ r.lrrcrrrryrc, a ranxie o6cepnaroplrax Mapccrn tr Cen-Mrttc.ur, (Bcpxurrii llponauc).
B. Il. Ifr.lronon r,r I{. H. tlyraen oarrar{oMrrJrtrcb raltir{c c pa6orantr rro D,Ilerirpollnoi'i t}lottt-

rpatful.r II crlcrcMaMrr yJlyrmenufl r{Ilr{por(Jrrrr{ara npII6opon.

B 1962 r. corpyAIlrlranu o6cepnatopuu P. E. Iepro6eprorr, B. B. IlpoHo(rr,er:oft,

B. tr4. flporrrrnorr, I,I. I4. [ponrx, E. O. flIanomurnonoii Baqlru,elrbr riani(IlAarcl(rre AI{c-

cepraqrrrr.
B elaHltrl crapllero fia),qEolo corpyArrrrxa yrBep)r{Aolr],r A. A. Eonp'r5,n, D. E. 1{y6on,

H. It. rlyraer.
Oc:ranr.mlr pa6o,ry I o6cepnatopl{I{ AoI(rop tlna.-uaterl. Haylt B. E. Crcnaros (l cnaar

c repexoAor\r r Crr6rlpcIroc oTAeJIeIII{c A}I CCCP), Hau4. {i.rs.-lrarel{. rayl{ II. 3. Xox",ron.



fiBBecrrrrr
Itpr,rrrrcxoii acrpor[uanuecnori

o6cepnaropulr

Torrl XXX
,^ Vncepuc1mo x neqdmu
t 1 pbtnrc1:oil acmpo6tu suqpct;oi o6rcFatmopuc it

Axa1antuu xayr CCCp

PeAaRrop I{strarear,crna IO. trL Egpenoe
TexEEqecHllfi pelaHTop T, A. IIpllcanoaa

I-(oppexropu trL A. TaaanatL, H. A. Aanclmoaa.
P, n. Ula1aeeaa

C[ano s sa6op 4/VI 1963 r. floArrncaEo fi treqarn 1ZlIx tg03 r
-_ OopMar 70x10g!/r". fleq. rr. 20,5 +b BHr,ycr. re.r. n. 2g,09_f_ b BHr. yq.-usa, u, 23,g (0,6 BHa.)

Tr.rpaxr 1200 Dr{a. I,I3I. Ni, 1g09 Tnn. aafi. Ni Z33b

T_12618
IleHa 1 .p. 24 li,

I4a]Iare:rr,crRo AxarerulrR HayH CCCP.
Mocnra, It-62, nollcoceqcHnfi l]ep., 2.1

2-a rnnonpa@un
Moct(Ba, l-99,

I{anareJlrcrna AH CCCP
IIIy6r.rncnufi nep., l0



5 cn.
3 cn.

25 cr,.
4 cr,.

10 cs.

1 cu.
Ta6nuqa 1

Crou6e4 2
flognlrcr uo4

{ur. 3
5u4ctt.

Ilo4nracr nog
r[nr. 6
I cu.

OTIEIIATITI{

l Cas

l Cas

l Cas
rrepBaE

Ey

7611-28 [S rr]

-16 2831
r{ouryp V, r71e 1, - aa6llo-

IaeMarr IlrrTcrrcI,IBrroo.r'b

{ - *u no.'r.ncxropo 75;
[i - lra xotrertr.opc 76

,{ Cas
x Cas
x Cas
trepBoe

Fr
6717-31 [S rr]

-16 483t
r(orrryp. flparan Beprr4r{arrbuag rrrra-
Jra - rpajlycbr Ko, rcaar Beprrrr(aJrb-
Hafl lrlltilJla t, : ln I'u/ I u, 11e I u -ua6nrogaeuan rrnTeuctrBlrocrb

5 - lra ftorrrenTope ?s;
6 - na Honrenrope 7a

I
It
t


