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o [oJIHOft SHEpIIlIn, USIyTIAEMOm XPOMOCOEPIILIMI4
BCTIbIMHAMI{

A. B, Ceaepmatii

Ha ocuose (potolterpupoBarrtrfi ffpHocrr.r HeltoropErx xpolrocr[cprmrx Bctrr,rrtreH, paBBrrrrre
(oropBrx saperl{crplrpoBarro Htrrrocr,eunort c npr.rMeueuuer\r yanotrofiocrroro Sztrrpa c uru-
pranoli norocrr npoflycl{arlrrl 0.8 A A,nn r{BJryrrelr{fi Ho, onpe4e:rcHa rroJrHarr aueprtrfi, IrBJry-
qeH}Iafl rcur,rmnoii B rrr{Iltrrr Ho aa opeltn ee paBBr{TI4fr rr Aar{a oqer.rlta ur.rlurualfl,nofi cr,nhr
aJrexrp[qecnoro rol{a AJIrr A?r{oyrrcBa relrJra, cnoco6uoro trpcBparlrrrcfl B Dneprr{ro 1137ryqe-
rura' Baperucrpl{poBalr ranx{e IrpoUccc o6pasonanufl coruerrroro rrflrna s o6tacrz, aansror?
xportocrilepnoii lcruuxofi, tr rroABeM oqcrrb rlo[{Horo upory6epagrla rraA xpolrocsepnori
ncnr,rrurtoii.

HEHOTOPT,IE AAHHLTE II PE3yJILTATbI HAEJIIO/IDHI,II,I

O4IronpeuenHo co crreltrpa,rIlIrLIr{I,r }rccneAor;a}rrrflMrr xpoMoc{iepnr,rx Botrhr-
ItreH, tr3Jrolnerlllb1Ml4 paHee [t], c 1950 t. Ha ycraHoBlte rrrla Brreaart{eHrroro
Hopotrorpa{a Jft.ro c unrep{iepeHrlr.rorrrro-IIoJrfrpr4sar{rrorrHr,rM rpnnrrpou npu
ur{prrrre froJrocbr rrpolycnaHr{n 0.8 A trrfl lrsryqetrtra Ho (ciu. [2]), [por131]o-
ArrJlacb IttrHoc1beMlta pa3Br{rlrfl IreHOropLIx xpolroc{epnbrx Bctrr,rlxerr rra Ar{cHe
Co;nuqa. B rracronrqeit pa6ore r{BJrararorcfl pe3yJrr,rarhr o6pa6ornlr craHAap-
rtrsoBarrrrrrrx nt{r{oJreHr AJlf AByx xponroc{iepubrx Bcrrbrrrrex: t5 noa6ps 1950 r.
r t0 uas 1951 r.

Bcnrrurna t5 non6pa 1950 r. cpaBrrrrcJrrrHo ncur,rconoii npHocru (6anr
f2) uoanunacr, B 9.r. 45 Nr. MelnAy trflrlraMrt 6lruonapnoir rpytrtrr,r,JB onpecrrrocrr.r
Begyrlero rrflrHa (xoopAunaurr Bcrrbrrxrrr{ g : +13', Z : 316'). Ha {ur. 1

BocIrpor,ISBoAeH BIdA STojt BcIII,Iilrrtu B rlerbrpe pa3rrrr{HLrx MoMeIrra BpeMerrE Iro
SaprrcoBHaM Ha 3r(parre HrrHorrpoeHTopa. BcIIbrIIrHa oqeHb 6rrcrpo MeHs[a csofi
Br{A Irprr cpaBHtrTeJrbrro MeAJIeTJHo M rrsMeHerrr{rr fl pltocTu : Ao cTtrrHyB MaHC[rMyMa
uepea -10 Mrrrl. trocJre rlaqaJra (xorga orra rle orJrrdqaJracb or o6m.rnoro Snox-
xyna), ee flprrocrr, uepea l qac ytrara Ao spnocrrl o6brrrr.roro {rnoxxyna.0ror
tlroxny;r BareM MeHrrJr cBoro rrpnocrb B reareHrze Bcero [un. B tt q. 50 rra.

n o6ractlr, trepBo[aqarbHo Sanftrofi ucur,rrunofi, yme coBeplxerrHo orrrerJrtrBo
craJro paBJrrrtrr4Mo r're6olsnroe coJrHeatHoe rrflTlro c flApoM r{ troJryre}rbro. Ortoro
l0 q. 45 M. Ha crrr{Mxax Morr{Ho BaMerr.rrr, ToJrbr{o r.re6onr,ruoe, eABa BaMerrroe



trorelrHeHr,re rra N,recre 0ro1'o trflTHa. Bnaro4apa 6ucrpuna I{BMeHeHtrgM troJTo}I{c-

:ur.rrtr BrrAa Bcrrbrrrlnlr rra prrAe HaApos (rranpnuep, oItoJIo MoMeHra 9 u. 45 rvr.),

trpeArrrecTByrorqrrx MoN,Ierrry rlofBJlerrrrfl IIflI'Ira, Molr{Iro .Brr,qeT}, 3ro r{ecro r{e

troxpLrrr,rN,r scnr,rrunofi: rra DTr,Ix naApax etuc I{eJrbafl BaMerrlrr, yBepelrHo Ha-

Jrr{trtrrfl rrFrrr{a, xorfl BoBLIo}nHo, rITo trflTrro 6r,Ino uonprrro {ronnynoM, frpnocrr,
Horoporo 6r,r,na rnurs HeMrroro Bbrlxe flpltocrn {oroct[eplloro {oHa. B ro rr(e

BpeMrr ua6nrogeru.rfl rra cflen-
rporeJrprocriotre (ro ilpo-
r-paMMe Cnyx6u Coruqa)
rlor(a3aJIrI, 'tro 74 noa6pn r
par,ioue BcrrbrrrrHr,r 6r,r:ra ru-
lr,rrrHafl 6uuornpnar rpytr-
tta 6ea Bcflnux HaMeKoB Ha

rperbe trrrrrro nnyrpu arofi
lpytrtrLr. Te rne ua6nro4enur
1.7 :r.or6pn trorraarrBaror r{a-
Jrrlaltr{e B}ryrptr upexrueii 6lr-
uo;rapuoii rpyrrtrbr rperbero
IflTrra, cpaBrrl{Moro [o cBo-

rrM pasMepaMc trflTHaMtr trep-
rJor{aqaJrbrroit rpyuur,r. Ta-
rtru o6paeou, coDeprxer.ruo

orreB[Aerr Qartr o6paaona-
Trrtt{ u IlrrTetlclrBrroro pocTa
I IOBOIO fIflTIIA B TEqEIItrE

t5 uoa6pn 1950 r., xorr
6r,rno 6r,r Bce lr(e prrcnoBar'IHo

yrBeplx1aTr,, .mo [flruo 06-
paaoBaJrocb JrrIIlIb frocJle lI B llesyJrbrare rrorrBJrerltrrr uctrbrr[H]{. I{ arouy
ocropolr{HoMy BaKlIoqeIILIIo Bblrry}r{AaeT rarrHre rreBr,rcoHoe rraqecTBo nrrHope-
rr{crpaqrrrr t5 uon6pa 1950 r., o6ycnonnerrrroe nepe6oflMr n pa6ore rreHro-
IIpOTfl)ItHOlO MCXarr[3Ma.

Ha {ur. 2 upuneAen xoA rlllTerlczBrrocrr{ rrarryqer.rrrrr Ho no Bctrbrrur{e co
BpeMeHeM (n e4lrunqax ulrrelrcl{Blrocrrr nptrJreraroqero r{iona uenoauyqenuofi
{otoct{reprr) [o uaMepeHrIflM cral.rgaprl{BoBaHHoro rurno{!rJ]r,M& Ha rrrueJrr,-

{rorouerpe.
,PaccuotpuM r{ecxoJIr,Ho uogpo6uee Botrpoc o6 oupe4ene}rrrr4 r{rrreHcr{Br{ocrr{

r'rBJryqeHI{fl BctrhlIxHIr rlptr IroMoIqtr unrep{epeuqrroH}ro-troJrrrp!raar{uorrHoro

{runrrpa (cp. [3]). Ilycrr -f - lraueperlnan orrroctrrerrbrrar (n e4uuuqax
IIIITEIICtrBHOCTI{ HEBOaMYIIIEIIHOTO IIOUA -Og) UIITEI.ICII]]HOCT6 AETAJII' rrA trI,ICHE
Coruqa

tohogn - /lhfio*
(Dnr. t. Bug ncuurrxr 75 noalpx 1950 r. r paa-

JII{qIIbIe r{o}reHTLr Bpex{eEtr
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rleHrpa Connqa I(Jra r,rccJre4yeuoi,i AJrtrr:rr,r Boirubr I 6562.8; &1 - Hoe{tfrutrerrr
trpotrycltarrr,rn rpnlr,tpa B npeAeJrax ero rroJrocbr rrpolycnanr.rn (n oqunuqax
trponycnaHun !,Jrrr qerrrpa no,nocr,r), a Hoarptfuqnenr [polopqr{orraJrr,Hocrr{

I
(2)

I

\
l.l

50 t00

@nr. 2. trilalrenenze trHTerrctrBgocrrr Bo

t50

Bcrrnrrrxc 15 uon6pn 1950 r.
250

(r)

BaBucr{T or rrpoBparrnocrlr armoctlrepr,r, npouycxr.roi;i cnoco6uocur {unrrpa
B llelrrpe troJTocbr, orrrl{Itrr tr up,; p - xoarf{rrqtreEr octa6,nenr.rn rrrrrer-rcr.rB-
HOCrI{ B Meore pacrloJro}IteHtrfl AeTaJrr{, IIo cpaBHerrr,rro c rIeHTpoM coilHearHoro
AITcHa (cnr. cxeuau{qecxyro {ur. 3). tr4nrepecyron{afl }rac BeJrtrrarr4rra - ra6r,r-
TOlIHafl AMItCCT{fr B lrpeAeJrax JTrdHrru 
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(r7 - ry) ct)..

Otnorrerure
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(3)

(5)

ecJrpr rloJroca npolycnarurn {lrnr,rpa r{Meer nrg fl-o6paaHoro r{oHrypa, qro
6nrsxo H geirc'rnnreJrbHocrrr. Ua (3) lr (4) nrraeeu

e)>- (I - t) t ryd).- pE6,

rAe r{HTerpa(r,rfr BeAercfl rro yrracTny ctreHTpa, ml{puHa noTopofo paBr{a ocrroBa-
HI4ro trprrMoyroJrbHuna c [Jrorqalbro, panrrorf onBtrBaJrerrrnoii urupuue rroJrocbr
trporrycnallrrn Sunr,rpa, flplr oronr MbI rloJryqaeM, oqeBtrrAlro, Htrrlr{Hroro rpaHtrqy
Arfl e, ram nan r{pr,rJu,fl EMuccrtrr rrpr{ DroM BrrrrraAaror. ,{na uaurero {rurrpa
c noJrymrrpznofi uolocrr rrponycxarurn 0.8 A ora BxBr.rBarreHrr.rag ruupuna
cocraBJTfler 0.44 An tr^d), AJrrr ororo yqacrl{a :0.I2A. floarouy

e)>0.l2pEO (/ - 1) : 3.5. L05p (I - t) opr/crrr2 cen A.
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Ilnrerpnpyrl aro Br,rpalr{cHr,re ro
Hrrlr(rToro r-parrrluy,l,nn noturoii

C)lrr. 3, Pacnpege.treirne ocraroqrrrlx
rrlrroncl{Brrocrell scnurrrnlr Ir lrenoSrry-
rrlerrnoro {rona l [peAeJrax rofioc6r

B CeN{y BIt e}reHr,r p a 3 D[Trrfl B cflrJlrrnll, 11o JryrIlIM

Eueprr{rr, trctryrqeHHofi scnrrmnoii B JrI{HIItr

I-Io. ,I(nr ncur,rurHr,r 15 rrofl6ps 1950 r.
p :9.99, t Q - L)dt :1.16'103 cer tr

troJrr{afr eHeprrrFr c rrBaAparHoro caHTr,I-

r\,reTIla

U .- ( e dt )- 2'08. 108 apr/crr2.

flonrrag DHeprrrfl, r,rcrryrqerrHas scefi
ncnr,rrunoti D Jrr{rrprr{ Ho (paauep Bcrrbrm-

rtu x2.10e cu) aa Bce BpeMrr ee cyrqecr-
BoBarrllf cocraBJrfler no npariner,l lrepe
1027 eproa.

Bropaa BcrrL,IrII{a (2.5 6anra) t0 uas i951 r'. 6rrra aaueqena oHono 15.r.
MecrHoro Bper{eHr[ R rrpopblBe MeE(Ay o6.uaftauu nprr rocrr,rpoBT(e r{]-rcrpyMeHra,

IroEToMy perrrcrparrrrfl Hatlara c orloBAarrleM - florrrr{ n {aae uartcuuam,rloft
fipnocrr{. Dra Bcur,rmxa rroflBtrJlacr, n pai,iorle rpoMaAnoli nrafrcxofi rpytrtrLl
IrfTer.r, Horpa ora rpytr[a roJ]bno qro rronasaJlacb rra BocroaruoM npae (xoop-

AuHarr,r g : +11", l, : 86'). flpn paaropanr.rrr

BCrrr,r[rrtr{ I{3 }rec I]atraJr .tpeSnn'ralirro 6r,rcrptl

IroAFr[MaTr]cfl oqeHr, aprtlrr'i upory6epaneq, IIII]I{*
IIrIf alaCTb ItoTopOIO [pOeHTllpoBaJIaC], IIa III(lri
B BI{Ae CllerJr of o BoiroHtIa. Pacuo.uotnclrt{e Bcrlbl lll-
Iu[ tr trpory6epauqa tro]ta3allo IIa (lnr. 4 4.rrr
MoMerrra nau6onr,nreii
flpnocrrr, a ua {ur. 5

BoctrpoIrBBeAerra {oro-
rparlrun rnJreuprr [J]rI
AByx MoMer{ToB, 6nua-
Itr4x H MancrrMyMy flpl{o-
un (a w 6), n {ororpa-
Srn upory6epauqa r]

nouqe Bctrr,runr{ (u) .

IIa {r". 4 oruc.renr;r
TAH}HE IIOCJIEIIOBATEJII,_

HLIe trOJIO)fieIIIIfl llepe[-
nero {poura I(Byx r{au-
6once pcano BLIcryflaBxrr{x crpyi,r upoty6epauua I{a paBJrrr{IIr,Ix ItaApax
(npouentyron BpcMerrr{ r\rc}filly [ocJrelo]laroJrbrrLll{rr ItaApai\{rl 12.5 ceH); rau
?1TE OTMEIIE]I]]I NICCTA BCIIT,IIIIITIT, IIOABCPfIIYTI,IE (I)OTOMETPIT-TECTtOfi O6PA6OTTtE.

Ha r[ur. 6 flonaaarra 3aBr{c[Mocr6 AJrrrr]r,I flcnpr{BJreriloii gyrn rpaenroprl,I
fiepe[rrero rpponra orr{x AByx crpyir or ]rpeN{eIII{.

Mr,r nr4uu, rrro cr{opocrr{ ABrr}ncrrlrrr BAec}, AocrI,IraJItr peltop4noli 4nn
npory6eparureB aroro rnua (aoanparnr,rri ulr6poc) BeJrIrtIuHr,I -400 Hrrai cex

t,?

Qttrr, 4, Pacuonoxeuue Bcrrbrmntr z upory6epanqa {0 rrtas 1951 r,



(Dnr. 5. @otorpa{rur Bcrhlrrxrl u npoty6epan4a t0 uas 1951 r.
B pa3fifiqHErx CTAAI{ffX paSBI{TIrfi



14 Aalr{e BErlIe, TaH Han na 6o;nr,[roir Bhrcore rpaeHToptrrl uar[6aercg B lrJroCItocTu
ryrra 3pelrtrg. FIa Br,rcorax csbrlrle - 160 TErc. r(M yaJrr,r ytxe r-racroJrbxo ocJra-
,6eearor, qTo [pocre4rrTrr I{x ABI{}neHr{fl BarpyArrl{TeJrbr.ro; HpoMe Toro, rrepe3

t5 rralru. trocJre Haqara Mr,r 6rrnu Br,rHyln[eHlr trpenpaTrrrl nrrHocteMmy
.na-ea o5ilaxos.

B csssn c rar(rrMrr 6orr,ruuun cHopocrflMi,r lr
BI{COTaMI{ IIOAT,el\[a UIITepeCHO IIafIOMIII(TI], qTO

na6nrogarorqtrecfl y paAa BctrrJrxerr BorrJrecnr{
paAtroI{3ryqeHtrfl rrorraBr,rBaror xapanreprryro
3aBtrICI{I\{OCTb CAB]1IIa rraCToTbI pa[I4OUSJryarerIuFI

co npenreueu (cu. [4]), noroparr troaBoJrrrer
'oqerrtrrr, crropocrrr pactrpocrpaHer.rrrfl lrapylr{y
areHTa, BbiSr;rBarotrIeto paA[OtrSIyareHue B

- 500 nm/cex. B qannou cJrylrae Mrrr r.rMeJrr{

AeJro co cnopocrflMtr rrMeHllo rar{oro tropfrlna rr
BbrcoraMr{, AocrtrraurxtrMl{ 1"50 n, BepoFrrrro,
200 ruc, nM. rAe yaJrrr eule He rronaBrrBaJrr{
'TelrAelrqrrtr BoBBparqarbcfl HaBa[, rart B o6br.rnrrx
Bo3Bparur,rx nr,r6pocax, HpoMe o[uoft crpytr
,(xpafinra trpaBafl rra rpnr. 4). FIaurerraBecrrlo,
qro6r,r [poqecc o6paaoranr.rrr rr pa3Bl,rrrtfl [po-
ty6epauqa na4 gcfi crrurenr,nofr ucur,rrunofi 6r,rn
SaperrrcTprrpoBarl rAe-JrE6o, HpoMe o[Hor.o cJry-
'qaFr BoBBparuoro ou6poca HaA ncur,rrrnofi,

,r

,sapertrcrpr,rpoBarrHoro ManMacoM [5], xorn rr y Hac z n aapy6erxuorl nnr:e_
paType oTMerreHo AoBoJrr,Ho Ml{oro pelrrcTpaUtrit pazsanvn Tan Ha3r.rBaeMr,rx
BoBBpaTrrBIx nrr6pocon*. 3rn BoBBparHbIe nr,r6pocr,r ue o6gaareJrblro cBflBaErEr
.CO DCIILIUIITAMII; ATO CJ]EAYET II3 IIAIIIIX ITI,IHOPEINCTPAqITft AHTI,IBHbIX TEMHbIX
tsoJrortoH, rtoroprJe qacro trotrBJlflIorcrr n aHruBnofi o6nacru, ne cngganuofi
co Bctrr,rllrrtoii, a sareM 6r,rcrpo ucqesaror, I(BEraflcr, o6paruo tro roii xre
rpaeHroputr. c Apyroft cropoHr,r, Decr,Ma peru(tr rarrfl{e cilyqav, rrorla BcrrbrmHa
He colpoBo)fiAarracb 6rr noenparubrM Br,r6pocoM.

Ho r're cJreAyer ytrycnarrr rr, BtrAy, qro o6brsHr,re, Ao ctrx uop'uponogr{Brxtrecfl
,crreRTpocHotrflqecnue ua6lrogeuun xpouocdrepH]rrx Bcfrbrrrreg cuoco6ur,r 4arr
trpeAcraBJrerue o [Br4]fieHr{frx o c H o s n o r,ri uorJlorqaroqefi uaccrr trpory_
'6epanqa, cBfBauuoro co Bclbrrxmoii, n4onr, Jryrra BpeHrrfl, T. e. Macc6r trpory-
6epauqa, [Jrrr rtoropofi olru.recnafl ToJr[ra BaMer]ro 6onrure eArrrrflqbr. ogrrurao
uB na6rrogelrufi rr3Becrrlo, tITo roJrrrto I(ocrarorr[o orrruqecHtr trJrorHbIe

'r flocae roro, HaH Hacroflqafl pa6ora 6r,rna cnaua B rreqarb 6rur uonyueu N! 1
xypuana Astrophysical Journal ga 1951 r., rl(e B crarrre fiogcou r Max Mee npuBeneEo
orJtrcaEtre scrrbrmftrr ua azlr6e B uan 1951 r, 15 sacoB MtrpoB. BpeMeEtr s rofirfie cax(ot
o6nacrz, Roropan na6nroganacr, nauu, o6cranorma Ea Arrcne uo {ororpaclrtrrrM crrx
aBl'opoB oqeHrr cxoArra c roft, uro ua puc. 5. Xapaxrepno, qro BctrBrrtrna ra6aro4euuar
3rtrMz aBTOpaMU, UMeJra BtrA r{opoEarrr,uoro npory6epaHqa, rorAa RaR urr na6troganu
'upory6epaueq, flpnocrl, no?oporo 6rrna cpanuuivra c flpftocrbro cna6ofi Bctrr,rmxu (rrpu_
.Meqanue cgerrauo n noppenrype).
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trpory6epaHqll oCraBJIflIOr cJIeA Ha Hpalo [uolta B BIIAe reMHoro BoJloI{Ha. rIoE-

roMy rre trcnlrloqe1la BOBMo]T{IIOcrL Toro, rlro O6pa3oBaHIIe [pory6epauqa ua4

Bgtrr,ruxoft ecrr, trpoqecc 6oree cJro?nHbll,:i, rlelr{eJrrl [pocro BoBBparl{blfi BbI6poc:

oTAeJrbr.rble Bepxrllre MacCbI trpoTy6epaHIIa, nart IloltaBI,IBaeT ]Ialtra perl{cTpa-

qEfl BcIIbIIxHII 10 MafI t95t r., I\{oryr IIMerb nporpeCcl{BHoe ABrr}flelrue Hapyxty

c oqeub 6onr,uurr,ur cnopocrfMll. Oru uapymllEle Maccbl, HaxO[fIC], y]I{e B fiO-

poHe, 6blcrpo BEIcBequBaIOrcFI 6narogapn ycI{JIeHI'Ioit Iloull3aqtrtr II troroMy

trx cBeqeutre tr{ orrTrlqecHafl trJroTr{ocTb craIIoBtITCfl HeAOCTaTOqIIbII{tr ,4JIfl peltr-

cTpaqtrr4 o6LI.rHr'IM Ctrer(rpocHotrI1qecltnN{ tryTeM.

flosrorr,ly MLI nptrxoluM H 3aHJIIOqeHuIO, rITO xapanTepHblli C[BII1. qacroT

paA[Ou3lyserrr{fr rrpll Bclrbrlllrtax NIO]IIeT 6r,rr:r, CngeaII TaI(]He c {aHTlrueCrtUU

(Drr, 7. I{guesesue r4urer{crrBrrocr[ B pa3[[snr,Ix t{ecrax BcIIhrItrKtr 10 rvras 1951 r"

Br,r6pocoM BoAoPo[HLIx Macc uB

troAcrleT [aBJreIrtrfi tr3ilyqeHufi B

0. P. MycrerIeM tr aBroPoM [1].

BCtrr,IUHI{. B UOnr,ay SToro roBopuT TaHEte

Jtu:flfrrr Lo no BCrILImftax, cEeJraHHLrft paHee

Peaynr,ra:rr,r 1l3Mepeullft trrlTeHcrrBrrocrl{ cBeqeul{fl BctrhIIrrHtr, cAeJraIrH},Ix

B Mecrax, yItaBaEHbIx crpoII(aME Ha {ur. 4, uonaaaurr Ha $ur. 7. flonyueuurre

trrrrerptrpoBaHtreM r{3MerroHtrfi$grreprEtr co BpeMeHerr,r (ua {rr. 7) BertrqtrHEI

Er?r{}Iero EpeAerra uoJlrrofi eueprrrl{ U, zcnylqenuoft scurrmHofi B 3Ttrx MecTax'

cyqeroMroa{{uqueurarroreMHeHvrttp:0,60AarILIBra6il'1;raM}I{etrptr-
BeAe]IbISEaseHuficpeAIlefiBHepfuIIe^(:Ufto,lAel0-AJI[TeJIbHocTbBCtrI,IIII-
Hu) u ar.raqeHtrB e11 M&ItCtrM&JILilofi ElIepIIItr. flplrnegeurr lIIs cpaBHeEZE

re ,fie 3l{aqeHtrfl AJI'I Bctrr,IuHrr t5 Hof6pfl 1950 r'

Ta6nrqa I

I aDr
to, ceH 

I 
"m, E"r"I"Bcnbrrrfia

t0.V 1951 r.

15. XI 1950 r,

dM

l
2
.l
4

1.72.108
0.74.108
0.58.10e
0. 17 . 108

2. 08. 108

1.50.105
0. 99 . 106
0.77.106
0.54.106

0. 67 . 105

L.3.Ljb
t .9.106
L.6.10b
| .!..,1,06

0.95' 106

750
750
750
310

3[002.08

8



Xapaltrepnblrr AJIfl Borrbrllrnrr t0 ruas 195i r'., rax ?r(e rrax r,r AJrrr Bctrrrrrxnrr
15 rron6pa 1950 r. , ttBiltrercFr [arr,rrrue BtroJ]ne BLrpar{errrrbrx no,ne6anul:i cne-
qeHIIfI 

- HaH 6r,r rropnuubrx MaHcr{MyMoD? rraOrytraroqlx roq1,tr oArroBpe-
MeHHo B paBJTurrHbrx Mecrax Bctrr,rrrrxrr. 0ror {axr BrrpoareM orMeqarcfl rr [py-
rr,rlrn ua6nro[areJrflMr{,

flpe4crannner ranffie r{}rrepec rral\,renerrue rrpr(ocrr{ upory6epauqa u rofi
ero qacrr.ra (cr,r. {nr.4), r,loropannpoenrr{pyercr ua Arrcr( CoJrHrda (t{lnr. B, o).
B EasarsHoft craguu paBBrrrr.rrJ r{BJryqe}rre upory6epanua cocraBJrrrJlo He
r{eHee 1.1 unrencrBgocrr.r UeHTpa corHeqHoro Ar{cr{a, T. e. 6r,uro cpaBrrr,rMo

@ur. 8. tr4gmenenue Irnrerrcr{Brrooril npory6eparrla t0 uaa 1g5t r.,
nrr6pomeuuoro trB Bonrrmnr{

c llsryqeHuen calrofi BcI]brruHI[, ato genaer BecbMa ycJroBrrr,rM paBrpa}rEqeHtre,
no xpafiuefi Mepe B uasantEoft craArrr'r, cBerflrrltrxcfr Macc Ha re, r(oropble
nprrHaAJre)fiar BcrrbrrrrHe, E Tet noropbre trpr{HaAJrex{ar upory6epaHrly, xorff
trocJreArrr{e tro[rrtrMarorcfl rla Br,rcory 30-50 rbrc. nM. c erofl roqHrr 3perrtrff
crarloBrrrcfl o6tsc}rraMrrM yrBeplnAeuue 9neprueAa [6], octrapEBaeMoe Snnu-
conoM [7], uro Bo Bctrbrmnax ua6nrogarorcf 6onr,rure ryrreBr,re cr1opocrrlr,
otrpetreJleHHr,Ie tro JrI{HtrlI Ho o uaryueHEl{: 3TI{ cHopocrl{, HaH rro1a3r,rBaror
Harutr Ha6flroAeHtrfl, ecrb cHopocru r.rcr(JrrorruTeJrbrro flprtoro upory6epauqa
rraI Bclrbrltrrtoft. AnanortrqHoe fBJIerIrre, Har( Mbr yr(aBbrBarrfi, Ha6nro4anlr
MaxMec u Monep[5], xorfl B ]rarreM cJryqao pa3ruque Me)r{Ay upory6epauqeru
lrscllDrlnnofierqecra6eeBErparr(eHo, qeM B cJIyqae, otrrrcaHHoM STrrMr4 acrporro-
MaMtr. Hauru Qororpa{rr Herrocpe4crBer.rrro troxasr,rBaror crrJrolrgoe
I{creseHtre u3 BcrrbrrrrHrl Marepr{r{, o6paayroqefi upory6epaueq. flo uepe
trOTACAHtrfl BCIIbIIIIHII YMEIIbIIIAETCfl I[ flPITOCTE UPOTY6EPAUqA HA AIICHE,
Tar( qTo olr cTaHoBrrTcfi BtrAtrMhIM Il trorJrolrleHl{tr, Hart TeMHOe BOJTOT{HO

({zr. B, a).8
* cu. rpRiueqague Ea crp. 7; MaH llac ll ,{o1cou ranxe sa6nrollaJrrr xctrLr,,rxy

B BtrAe Upory6epanqa rutra Hopofiarrr,Eoro o6raxa uaJl rOrl nie rpynnori, uo aa - 30 qa-
coB paHbue Hac.



Ha ror,1 nte $rr. 8, 6 upe4craBJrerJo lra\{eHerrlre Frpnocrrr rpex crpyfi (paa-
pe'e 6 ua {nr. 4) u 4nyx {pormarsurrx yBJroB (nepxura u r{ll}nHflfl ItptlBbre

coorBercrBenuo) co Bpervreuer[. 34ecr RMeercfl roJ]br(o o;1na oco6er.ruocrl rlo
cpaBFrerrrrro c aFraflorrrrlrrrrrl{rr saBr,rcr{MocTflMr,r 4nn upory6eparrIIeB, ouy6nnHo-
BaHHr,rMrr HaM[ parree [6]: a'ro rraJrrrq[e Brol]urrr'rolo i\fanorrMyMa, orpa]fialotqero
IroflBJTeHHe BToprrqlroro MaHcr.rllyMa Bo Bctrr;rur{e, Ho c SarroSAaHireNI r 250 ceH.

Tan rtax rl3l,reperrrrrJe c[pouram,HLle yaJr];r Haxo[rrJrr{cL B Molvlerlr BroplrqHoro
MancrrMyl{a rra paccroflnnu -200 Tr,rc. Hxlr oT BCIIbTIIInII, To trofl]lileH]re SToro

r{ancrrMyMa Mon{}ro o6:srrcHurb urlrfrfyauer,i qepea Maccy upory6epaHlla r{elto-
Toporo arerrra, noa6ynigarollero oBeqeurre, co cxopocrr,ro -800 it'r/cen. Boa-
Molnuo, rrro raxrrM arerrror{ rrBJrrrercfr rtopnycnyrnpurtft nrr6poc BoAo-

poAur,rx arol,roB c 6orr,uoir crtopocrr'Io uog 4elicturelt Lo nanyueru{fl Bo

RCIIbIIUITE.

Becrlra rpr,rMerrareJrr,Hr,rl\,r raxlr{e frlJrtrercfl r,IcnrroquTerr,rraf flpnocrb Irpo-
ty6epauqa: [rrreHCr,rBHocrr] elo cBeqeHr{fl AocrrrfaJra 0,5 nHTerrcrIBIrocrtr
Ilerrrpa coJrrrcqrroro Arrcrta (ro rHe Ir Jryalax I-Io), ror4a r(ax IUrfl o6r,r'rnrrx ap-
xnx upory6eparrrleB or.ra Aocrrrraer 0.03-0.05 eroli BeJrrrtlrlHr,r.

Boo6qe ara uaiicxarr rpynfla rrfrerr 6r,rla lrcxrroarl{TeJrr,rro aHTnssoft.
I{ coxtareurrro, rrB-Ba yclonlriir florogr,r MbI He lrMeJrrr ]lo3Mo]I{rrocrr{ yAoBJre-

TBoprrTeJrbHuu o6pasou trpocJre[rrrb Ba ee anrrrB]rocrblo, oAHaHo Henoropr,re
tfororpatluu ({lrr. 9) Moryr npeAcra]lr{rrr Enrepec. Ha {ur. 9, rz nplrBegerra

{ororpa{ua upory6epanqa 9 uan 1951 r., roflBJrenre noroporo rpeAlnecrBo-
BaJro Br,rxogy rpyrrrbr rr3-3a BocroqHolo Hparr; Ha {lrr. 9, 6 - {ororpar}lra
rpynnr,r 6nua BocroarHoro Hparr c Dpyrrrr{urrBrM BoJronHoM; Ha {trIr. 9, 6 -
TaItlHc rpyrllla 6nua aaraArroro Hpar 1.8 ilraFr tg5t r., HorAa s ue},i soarl[Harr
I{ rroracaJrlr ne6orr,ulre Bcrrrrrrrnrr; rra rlrur. 9, a - upeanrruatino npHnfi upo-
ry6epaneq aJrcnrpol{arrrurrrofo rl,Irra, Boanllnrrrl,rl,i 22 wan, nor[a rpynna
roJrbr{o rrro Baura Ba BarraAHr,rii ripair.

ltart 6r,rro [or{aaa]ro n uarueli pa6ore [t], unrencrrBHocrb rroJrlroro lnBJtytls-

Hr.{fl 1l Jrrr}rrrfl Lo no Bcur,rrrrnax Mo}ner cocrarJrflrr -1.0.t0? epr/cu cem A
upn urrreFrcrrBrJocrrr r{BJryrlcnrrfl Il Jnr}rrrr{ Ho oxono 7.0,706 spr/crr,l cex A.
0ro Aaer glrfl orr{oruerrl,rfl troJr}rblx lIBJIyqeHur,i n nl.rrurnx Lo u Ho BHaqelrrre

-10. Ecru DTo BrrarreHrre xallaltreplro AJrfl 6onr,runucrna BCrItIlreI( (u'ro aann-
crrr B ocrroBrr.oM or {uran.recrtoro ivlexar{rr3lvra cBeareuufl Bo RcTILI[rHax), ro non-
Haf Brreprl,tfr cBeqerrrrt{ uctrrlrrlrtlt, ,rclrycHaeMafl B JrrrHr{tr Lo, gonxtua 6r,rrr,

Arrrr r{ByaraeMtrrx r{aM[ Botrrirlren rre Merree 0.5.100 --2.0. t0e apr/cu, a cpeA-

Hflfl AHeprlrfr

E> t.0 - 2.0.106 epr/cnn2 cert.

Flamu rr3l,reperlrrrr r{orrrypoB Jrr{}rrrrr Ho no Bcrrbrrunax [t] uoxaar,rnalor, qro

ary BeJrrrarrlrry cJre/Iyer uo npaiiueii Mepe yrpourb 3a crrer .roii altucclrn B ItptrJrb-

flx Jrr,rHrrtr (na paccroanunxA).)0.25A or qerrpa runun), r{oropafl Br,Itra-

Aaer rprr narneM cuoco6e or{errnr{ aMrrccr{rr, uporue4urei'i {epeB yalto[otocurrfr
tpunr.rp. Iloa,rouy DMlrcclrfl B Jrlrurrlr Ho n uay.reuur,rx Bcrrrrlxxax [ocrtr{raJra,
Bepoflrrro, -106 apr/crrr2 cen AJrfl J[rHurl Ho rn -707 epr/cru2 ceft B

ilrnrrnu Lo.

(7)
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Our 9. l4anrocrpaqur ar{rrrBuocrrr 6oarmofi rpynrrbi
coJrueqr{srx flErerr B trae 1951 r,

d

I



oE IdcTotIHI4r{E AHRPIUtrr, I43 JIyq ADI\IOI,i BCIbI IIIHOff

C qllcro (tenoueuororlr.Iecxol,:i Torrlu.r Bpelrrrfr Rcrrbrrrllta ecrr Mecro coilHeq-
uoti norepxlrocrrr c cuJILIrbrM 3r{ucc[or1Hr,rM BarroJ]Hel.rlreM rr garxe o6parqerrr{eM

a6cop6quorlnrrx rl.rnufi RoAopoAa r.r Henoropr,rx Apyntrx eneuenron (Ca+,
D1, Dz, Ds lt rrexoropLle Jrnurfi rloHr3oBarrHr,rx MeraJTrcln), r, e. DTo Mecra
c I{ 36r,I:rounoii, Iro cpa]lHentrro crropMaJrr)Irr,IM (paBIroBecIrLIM)) cocrofl-
HI,IeM coJrrre.rrroit arrrocrleprr, orreprueii rrBJryqelrrrfl B Jrrrur{rrx (lr, roauoxtno,
B IleIIpepr,IBlloM cleltrpe). EeaornocllTeJrrrrlo It ToMy, Rar{oB MexaErr3M BoBHtrH-

HoBeHrIrI erofi lre6r,rlo.ruoi,1 aHeprrrrr rraJryrlerrrrrr (perou6unaqlrlr, nos6ylnAenr4e
yJ{apoM nrn nartoir-nn6o 4pyroii MexaHugra), corepruenFro orreBrlAno, rrro ara
9il0prr,ra trorrBJrflercf B pesyJrbTaTe rrpeBpaqerJr,tfr B rree SHepfrrrr ftafioro-ro
lpyroro BlIAa, cBEBaunoi,r c reM npoqeccoM, xoropuli BbrabrBaer Bctrr,rtrrHy.

llart ne rlaBecrelr [ocrarorlrro rotrrro aror rrpouecc. Flalr6o:ree [paBAorro[o6rro
o6tqcr-reuue rJcrlbrlrlrtlr RCJreAcrBr{e llaBpfrAa, oxnarr,rBarouero 6onr,ruyro o6lacrr,
coJrue.rnoi.i aruoc{epi,r pr noBr{rrltaroruero B pesyJrbrare IlocrarorrHo 6rrcrporo
I{3Me}IeHtrrI HaIIpfl}rteHIrOCTII MarrrIITrrOf O IIoJrtr COIrrerIHr,rX IrfITer{ tr cBflSarr-
Horo c arr{M I{BMeHeHr{fr r{rJAyu[rpoBaHrroro oJrexTpr.rarecxolo trortfl*. C erofi
Tosrtr 3peHufl, ug6r,tro.I}ran Srreprl{fl cBeqeHrrfl BcrrBrrrrKr.r 6epercn B pe3yJrbTare
IrpeBpauIeHlrfl tIacTI4 Alr(oyJleBa TefIJra, Br,rAeJreHrroro npu [poxo]r{Aer.rl{r4 ToHa
qepeB corrneqHyro atnroc{iepy. EntecenyngHoe II}noyJreBo refrJJo, nrrrllerrFleMoe

lpr{ trpoxo}nJ(eHr{r{ ToKa rr,flo1'rrocrrr I D cpe;1e c [poBoAxMocrrro o, ectlo i2fo
(nponogr.ruocrb n ycJroBrrflx coJrrre.rnor.i xpouocrpepu, [o pacqery ftoynlrura
[9], uopagna 5.1012).

C.rregonarenbrro, ecJrlr cqrrrarL, qro

i2)oe, (B)

",qe 
u - cpeldltfltr aHeprr{fl, eE(ecenyl.rgrio rcpfleMafl ncur,uurtofi B egr{r{rue

o6t_eua (e:e^lt, rge I - [oprr[or{ nrrrrel:inolo paBN{epa Bctrr,r[lnr{, -10e crvr),

TO e - He MeHbrrre -10-3 rr Aalr{e -10-2, a

i> - 105 cGStr : 3. t0-5 a/cNrz.

Cclort;erctsyrcu1ee oroii unornocrrr rorra rrarrpfl)ncnfle aJrerrrpr{qecnoro trorrfl
6yrc'r

E : ' > -2.i0-8 CGSE: to-b e/cru.

Oqennnr retrepL [opaAort rrarrprr?neHr{oc'r'n orrer(Tprrrrecfiolo tloJra, []rily-
qnpyeMoro npu paaurrl'r,rrr rrrrer{. IJarrpuuep, [rrr]1o, o6paaouaorueecfl nog
rcur,rurrrofi t5 uoa6pa 1950 r., r4x{eJro pa4r4yc -10e cu, r. e, cocraBJrflJro

oltoro 50 rtr,rn;nuoirrrrJx rloJryc{epr,r. Marulrruoe fro,rre rarioro trrrrrra Mo}nHo

olleHr{rb Ir -400 raycc - ue cpe[nei,'r BaBrrct4Mocrrr Me}HAy trJrorqaAr,ro r[ Mar-
Irr{r}IbIM rroJrcM trrrrer{, [pr{Be4eufloii, uaupnlrep, y l{oynnura [9].

florox r.rH[yriur{u
Q :4rr2H, (r0)

* flourrrra paapa6orxu Mexarr.raMa ranoro flpoqecca cAeJrarra ,(xronaner;nr [111.

1t

(e)



rae r - parr4yc rrfrr-ra, 6yaer -1021, a ero r,r3MeHeHr,re 3a BpeMfl trOpaAr{a
cyroH

af' 
=l.ora'

,Hanpnmenrocrb troJrE r(pyroBor.o roxa, Boautrnarcrqero
troToI(a, ecTB

o#:5.10-5 
r/mr, (12)

(1r)

B pesyJrbrare raHoro

h, I11 :-
zTcrc

Ec:na y.1ggrrr, rrro rraua olf,eHrta aMrl0crut BCIrr{rrIItrr ocrroBaHa rra crrJrblro Bautr-
?r(eHIIoM Srraqerrr,rr,r (nerr.runua l/o, ueponuro, rre rurnre 10-5), a rar{}fie ro, qro
[]ItOyJIeBO TerrJro rrepexoArrr, rroMrrN,ro ]r3jlyareHrrfr, Tanme B Apyrue BtrAr,r SHep_
ruz (monlraaqrrfl, yBeJrrrqerrr{e EreHrpoHHor,i rerrrneparyprr), ,o M6r upLrAeM
K SaHrloqelrr4lo' tlro orIeHHa (9) enemtpurlecr(oro rroJrfl tro at{11cctrlr Bo Bgtrbrrxpe
HE HAXOAPITCfI B PESHOM }IECOOTDETCTBIII,I C BEJIIIqI,IEOfi rEX UO.rEIi, ITOTOPIIE
noo6rqe Moryr Bo3HI,IHarr, B oxpecrrrocrrr coJIHeaIHBrx trflTeH. paayueercn, oro
colrocraBJrenue uorefr E n E' IIe npe[[oJIaraer ntrHanoro rrognperrroro r{exa-
rrtr3Ma rrepexoAa tots E', B ron pa3pfll(a, BbrBr,rBarotrIero BcrrhrrxHy, raH HaH
coBonytrI{ocrr, nsrenlrli sAecl flBJrflercfl orlerrE cnorxnoil. flousrrmu paccMorpe-
rrr{rr rantrx noHHperHbrx MexaHrrslioB 6r,rnlr c4eraHr,r ,(xonar.reJrrrE [11) a
lluxenruepou 112].

Tanlru oSpaeolr, trpocr're DHeprerr,rrrecnue coo6paffierJr{rr rpe6yrcr cpaBrrtr-
TeJIr,Iro HeBHaqUTeILHEIx aJreHTpl{qecr{nx uonefi: O6rqero traAeFrufl floTel{UrraJra
na Bcefi AJrrrHe Borrhrrrrr{tr noprrAna 1000 nonnr [ocraroq,o AJrfl Toro, .rro6br
o6ecfle'rum na6nro4aeuyro ueo6paurMyro trorepro BHeprr{rr ecnlrruxofi arepea
trSJryqeHrre.

,Tureparypa
0. P. Mycrerrr n A. E. cere pur,rrl. triraa. I{pr,rlrcnoiiacrporpua. o6cepo.
5, 3, 1950; 8, 3, tg52; llonn. AII CCCP 80, 867, 1981.
A.E' I'r'rJrr,Bapr rr A. E. ceBepnr,rii. Irlan. Itpr,rucirofi acrporllrs. o6cepn.
6, 1r5, 1950.
A. E. Cenepur.rri i.r A. D. f rnrBapr. trrlar:. -I{pnr,,rcxofi acrpo([,ra,
o6cepr. 4, 3, 1949.
I. Wild a. L. Mc Cready. Austr.Journ.of Sc.Recearch,A,B,NoB,tg50,
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I. Evershed. Obscrvatory 68, 110, 1949.
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A. E. C e B e p rr u ii. .{onr. AFI CCCP 78, 475, LgbO.
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14 3 B E C TTI fl H P bI M CI{ O fi AC T PO OI4 3I,III E CIT O fi O B CD P B A T OPl4VI
'IoIu IX, 1952 r.

O MACCAX TASOBbIX OBT,EITTOB B HEHOTOPbIX
BHETAJIAITTUqECTTI4X TYMAHHOCT,flX

L A. Illcr,iiet w B. (0. J'a,:?a

Ha ocnonannr IraMepculrr,rx auasefl[It uurerpamnori rrpxocrrr B flyqax IJo oupegetena
rrJroruocrr, eJreRrpouoB 1[, n raaorr,rx o6rcxrax n M 33 u M 31 (n cpeA]reM 100 u 6t coorBer-
crnerrHo). firn tB raBolhrx rylranuocrefi s NI 33 u rpex n M 31 onpege:renBr Maccbr (nopa4ra
0.5'104 -3.105sM33r0.5.10a-1.5.10a n M3t). lasonrre o6,r,enrrr c naccortra-
noro 2r{e xoprAlta Borpeqarorcfl 11 B npyrrrx Buerafianruqecxlrx ryMarrflocrflx. Outr6na
BonpcAerleur{rl1Ve, Bo3Mo[{Ho, Aocrr{raer ![artropa 2-3, oulr6rta B Macce - {aHropa 4.

I4ccnegonanurre rrrraHrcr(ne 4lrr!fiysurre ryMarrHocrr{, no xpartncii ucpe NGC 604
u 595 n M 33, snrro.Ialor, BeponrHo, Irc r'Ierree 30 r,r 20 6enrrx cnepxrtrrarrroB - crrcreMr,r
ancag, ygonreruopflIorr1fie ocrroBIILiM ycrroBlrrrM O-aotloqlrarluii. I{atngar trB rtrraurcr{trx ra-
3c,nr,rx ryMalrEoorcril npegcraBJrrrcr co6oro {r.rar.r.recr(yro crrcreMy, n rtoropor} 3BeBArir re}rerrr-
.uecnr.r cBflsarlm c ognor)i cropou];r r{e}r{Ay co6oro, a o npyrort - c ryrfarrrrocrbro.

B paccuotpclrltrJx raaoBr,rx o6rexrax raaonafl lrarcpr.rt rrB"rrtrcrctr golrnnupyroqefi,
ro r{acce flpetsLrmarolqert lo l'troro I{JrIr }recr(oJrLl(o pa3 Bnrroqe}rr]Ere B ?yx{auHocrtr BBeBALT.

XapaHrepzcrrrlta IraoeJreullocrrr BrrerafiaftTlrqccxlrx cr{crer{ Il orlrornelrrr,r Maccrrl rI pa3t{epoB
,orleJrr,rllJx ra3oBr,Ix o6paaoranuii II sccfi raaonofi rraTeprrr{ R rIeJroM, nrotxcr 6rrTb, uaxo-
Ir.rrcrr B recrtori cBfl3rr c cocrofirrrreM BrreraJrar{Tlrrrccnr,rx rvltangocrcii.

Barnneiiruuurl xapanreprrcrr,rnaMu gu{r{ysurrx ra3oBr,lx ryMarrHocreii gnr
rTccJre[oBar{rrFr rrx poJrrr B lanan:rprne flBrrflroTcf r{x Macca, paBMep rr cBeTa-
MOCTb. B .IaCrIIOCrtrr, eTV. AaHlrbre ,qOJ]]I{IlDr UMeTb HapAUrraJILIrOe SHarreHUe

n npo6relre [porrcxo]nAerrrrfl r{ paBBr{Trrrr raBoBr,rx ryMarrrrocrefi u n upo6relre
B3ar{MooTrrolrerrr{fl Me}r{[y raSoBErMr{ TyMarrrocTfrMrr r1 Bo36yH{[arotrItrMrr ux
cBealelltre IopfItItrMI{ 3BeBAaMII. B ueAannet? pa60Te It ] ltrr oTMerrrJrr{, qro HeHo-
'ropDIe 6onr,rune gu{irpyeur,re raBoBr,re ryMarrHocrr{ trMeror Maccy tropflAr(a rr,rcflrr
,{ coTelr coJlHeqrlblx Macc. B Tartr4x cI,IcTeMax, BrtJrlotlarorr(Ex lopflqtre 3Be3Ar,r

u raa (I,I, BepoflTHo, To r{JIIr rrHoe rtoJlr{rlccrBo nlrJur) , Macca raaoBoiii Mareptr[
Bo MHOro pa3 rrpeBocxo[rrr Maccy sBeBI(. ilpu penreru{tr ]lolpoca o cyqecrBo-
Bal{ntr TaI{IIX MaCC[Brrr,rX CIICTeM Mbr CTaJII{I{BaeMotr C paSiltrqr.rErMlr TpyAHocTflMr{.

B .racruocur, oqelrb 6om,ruoe BJll{flrrtre Ha peayJrbrar r{Meer nptrI{flToe BrrarreHtre

nJrfr paccroflHrrFr TyMarrHocrei:i. Ilplr oupegeJreHUr{ Maccbr paccToaHne BxoAET
(

R cretrerrrr j-. [IecouueHr{o Tart)fle, rrTo 6o[r,moe BJrrrEHtre Ha pe3yJrr,raT orta-

SbulaeT rraJrr{qrre TeMHOr,i MaTeptrrr, cr{JrbHo rrcKa}r{aroulefi xapruny BITAr,rMoro

pactrpe[eJreHurr BBeBA n rynaaurroii Mareptrr{. flpo6nenra cyqecrBoBarrrrfl rar{ux

13



rur&rrrcr{}r - ra30Br,rx cucreM c 60mmoft Maccofi Mo}I{er 6brrr, csgsaua c upo6_
neuott cyqecTBoBarrr{fr accoqrraqlrf,r roprurrx 3BeBA. Nh,r gynaaeu, rrro rrenoro_
pI;Ie r13 ytroMallyrblx BhIIrIe rpy4uocrefi, Bcrpeqaloul,recrr npfl r{ccJreAoBaHrrr{
l{lrrlrrpysnr,rx raBoBr,rx TyMarrlrocreii n lalaxu.rxe, Moryr 6urr o6or,igeHLr rrpfi
paccMorpelrr'rur uo406nr,rx o6paaonaulrfi so BHera.[arrTrr{e0nr.rx cr{creMax.

,I[nn arori qenlr noo6rle [p[roAr'rbr Hau6oree 6ruaxne ]lHeraJrartrr{qecT{r{e
TyMaIIEOCTII, MailaFI OCL ITOTOpLIX RO3I{O}I{IIO MeHbIxe oTI{JIoIIfleTCfl OT ;1yqa
Bpenr{rr. Eraroupnarnrrr,i cny.rnfilmr nueelr, rranpr,rr,rep, a M33. flpn ralanrn-
'recHoti rxHpore eroi,i ryuanuocrrr (ij : 30') trorJrorqerrr,re s Harreri larartr11xe
oItoJIo r 6500 B aToM IralpaBJrerrr{r,r Maro, npr,rroM B npeAeJrax M 33 ouo,
oqeBuAHo, cotseplxellHo oAI4IIaHoBo. B cBflan c oprreHTarluer,i M 33 ourrr.recnas
ToJIilIa n n calrorl TyMaHrrocrrr D HanpauJren[tr ryrra Bper.rrrrr rre BeJrtrTHa, Bo
BCflItoM CJIyqza rre BeJrrrHa Ha ltpalo TyMarrHocTr{.

B rylrannoctu M 33 trMeercrl 6onr,moe qlrcJro orAeJrbrrrrx xopomo Bbr4eJrrre-
Mbrx rasoBr,rx ryMaHr{ocreli c enrnccr{oHrlr,rM crreHTpoM. flpu uouoqrr cBero-
cunruor,l RaMepr;r 640un Mr,r nolyqr4rrr cHrrMnr4 M 33 n ryqax Ho, I{a Ho.r,ophrx
xopolno BtrArro SHaar[Terr,HOe arl{cilo 4urf{yarrux rasoBbrx ryMaHHOCreril. ocra-
HoBEMcfl tror{a Ha rpex nan6oJree frpnr,rx ryMar{r.rocrflx s M 33 NGC 604, 595
u 5BB, paaMep Horopsrx coorBercrBerruo paBeu 65,, y 55,,, bb,, y 22,, u.

30" x 25" t2l.
Flaur,r r{ilMopeHtrfl r,rHrerpailbrroi,i npnocu.r arr.rx ryMaHnocreii n ryuax H,

nyTeM nprrBfl3nI4 H sBeBAaM rronnpnoii trocJre,qoBareJIbHocrr{ (npacnaa crrcTeMa
BBeBArrErx Be,rrr{qr{H [3]) garr urfl ryMarrnocreii NGC 604, 595 lr 5BB coorBer-
crlreurro 9.8, tl .6 w I2.I .

Paccrosnre Ao M 33 xopomo r{BBecrrro }ra ocrroRarrrttt ttccilel\oBarr1rrr B}ra-
qrlreJrr,Horo rrr{cJra qc{elr4 lr Apyurx aneaa [2]. llpuuao A(r) : - 0m.3
ann p :30o, ltrr I4cnpaBrrJllr paccrorrHl{e r.r paaMephr Ba rrorJroqerrue rl na11]efi
fa;ranrr,rxe B Br{ByaJrr,HrJx ryqax. conoHyuuoct, trpr,rBeAe}rrrhrx Br,rlre Aar{11},rx
IIOSBOJIfIET OItrEIIIITL TJIOTIIOCTb AJIEITTPOHOB 11 MACCY tYN,rAUrrOCrEii.

,[.nn oupegeJreHr{f Maccrr ryMaHrrocrer? nrr,r nonr,BoBaJ]rrcb AByMfl ctroco-
6altI,r - a6conrornrrM r{ orr.rocl{TeJrLrrr,rM. Oupegenerrre Macchr a6conro1urrlr
tryreM 3aHrroqaercfr B crreAyrouiea{ [4]. Ha6mo4eunyro B Jryqax Ho npHocrr,
ncer,i :ryrrauHocrr{ m}, cna,tana peAyurrpyror n frprrocrm IIrr, coorBercrByroilleii
oAnoit HB. MtrEyre Ayrtr. Aaree, Tar( nalt noBepxHocrHafl flprrocrr, Ire BaBr{crrr
or paccroflHplfl, To LrMeerc.rr BoBtro)firrocrl nyreM cpaBrreHrrfr ua6nro4aeur,rx
loBepxnocrrlhrx frpnocreii ryManHoC/]n II, u Co.nnqa Hg lotrlq,ttrb e]repruro
rr3tyt1s117, ryMarrHocrr{ J'" n apr cu-2 ceH-1. TaH rtau [oBepxrrocrrrafl frpnocrr,
(6oronetpn.recnan) c t Hs. Mr{r-r. Ayrr{ 116l;ta colrrqa paBHa -Lgry 68, a Ho-
ilflalecrBo uany.raenoii Drreprrrtr JO : 6.25,1010 epr cM-2cen.-1, To, oare-
nrrgHo, ua $opnrylrr

cJreAyer

lgJo - lg^S": 0.4(H"- Ho)

^Sn 
: 0.840. L}s, 2.51"2-Hn BprcM-z ceH-1 (1)

C gpyroft crolrour;r, Arfl cryqan tr{exaHr4ar4a penou6rauarlr{rd c rrocJreAyro-
trlrrM rrepel,r3.[yqeHr,reM B .rr4Hr4.rrx 6a.,BMeposofi cepur,r r{o.irr4qccrBo aHeptr{r,r?
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IllrAeJrrreMoii t cu3, panno

Enz: N*.1V,.'''rr!: .b,zn.* . ?!(.e*n, (z)

hIIZ2
1.4e frn: p47".

Bsoln [ocroflHHr,re ,qJrr JrtrHr4r4 IJo, 6ygeu r4r{err,

1V+.lV-
E t- : 48.5. t0' 20. - ---:. b,. sx".-'q 

T":,
(3)

(4)

(5)

rqe ex:5.72 gnn T":10000' u bu npu6nr43prre,rr6Ho paBHo 0.1. Irc;ru ry-
MaHrrocrr, rrpeA0raBJtfrer co6oro oAHopoArryrc cQepy paAr4yca R uI,m o6otrovHy
ronrquuoft D, ro nen;,muuuy Eso MOlr{HO cBflSarB c na6nrcgaer,ror,l noncpx-
uocruort rrpnocrbro H, utru Jr. Tax, B cryqae cr[epu 6ygelr r{Merb

E,: [.8n,.R.
lla (2), (3) u (A) rorysaeM

o .72.loat . T"' -r5N,Vb;: W.z.srz H,/2

SHan -Iy'r, R tutu D, ;rerno rroJrygrrrr, Maccy,
Teoperu'recfiI4e oclIoBr,I onpeAeJrerrr4rr rrrrornocrr,r aJrerrTporror Iy'u npegcran-

JIflIorcfl HaIt 6ygto ,qoBoJILlIo HaAerflIrr,Il{rr. FIecnorr,no 6orec o6ocuonanuoe
trpr.rMeHer{rre arraJrorr4arHrJx rpOpuyr n 6anr,uepoBy r{orrrr{HyyMy l(rrfl cJryrrafl
trJranerapHr,rx ryMaHrrocrei.i 4aer cyluec?BerrHo re ?fie peByJrr,rarbr, rr?o r,r trpr{-
MeHerJr{e rt Jrr{}rr,rrrr{ 6arr,nreponoii cepulr.

flpnuenna err,r {opuyJrbr It Harrlrrr{ r.raMepeHrrfltr{ raaoBbrx rylrarrnocrefi
B Jryqn; Ho no llHeraJranrrz.recnoii TyMar{rrocrrl M 33, Mr,r MorJu{ tro,lyqrrrb
trJrorrrocrr, Iy', lr otcroAa yffie orreHrrTr, Maccy arl{x TyMaunocrefi.

13 Tpex cJryaraflxNGC 604, 595 r,r 588, norga r{BBecrHhr yrJrojr6re paBMepBr
Tylranuocrer,l, 6rrnu oupeAeJrerrbr rt} mn noBepxrrocrr{rJe gpr{ocru Hn, a ro
tpopruyne (5) 6rr;nlr Br,rqucJreur,r arra.rerura Iy'r.

Fla6nroAeunbrc BHarreHun mn 6stnn yBeilr,rqeuhr ua. f0.3 o r.{eJu;ro yqecrb
xors 6r,r rpy6o BJrrrflnr{e 4nyx llrntrir asora [N II], a rar{}rre HerrpeprrBloro
crleltrpa 6nua Ho. Tylrannocrr, M 33 nocnpor{3Be[ena na rpur.. I u 2 (crpe*
HaMI{ orMe-Iellbl I'r3MepeIIHLIe raSoIlI;Ie ryMaHlJocru). ,(aunr,re O6 gulrcclrounou
crenrpc ryMarHocrei u ux o6oena.rer.rrafl B3rrrri y Mai,ionna n Anlepa [5].
Pesynr,rarur na6nro4eurr,i n suqlrcrerrr,rr)r Aarr,r s ra6n. 1.

B sroit nre ra6t. t na ocnoue [crpaBrreHrroro Bnaarerrrrrr paccrorrrrus 230 000
trapcen ganr,r a6conrorlrrJe Ber[quHLJ crrrx ryMaHnocreli.

Maccr,r ryMarruocreft NGC 604, 595 u 5BB dr,rnn oupeAeJrerrbr lraMrr rarure
tryTeM trprlBfrsntr K crarlAapry. I{ax nerxo RuAerr,, Macca raaoaori ryMarrrrocrr{
M upouopurrorraJTr,Ha VTy , rge z - a6conrornas flpr{ocrr,, tr/ - o6r,elr [6].
,(eficrou,ensno, l,I -vN+ (rr* --arr{cJro rrporoHoB B eAr{r1r{qe o6seua). [a-
Jree, B cryqae Mexarrr{3Ma pexou6unaq}rrr B raBoBoi,i ro4opo4uoi,i 'rynranuocru
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Ta6ru qa 1

NGC 604
) 595
r 5BB

Anon. 7
tr2
)J
IC 7?.2
) 133
D 131
D 737

Anon. t4
r 19
)t)

+ 9rI8
+10.8
+10.4

-1zry0
- 10.2

- 9.7

- 7.8

- 8.4

- 8.3

- 8.4* 7.8

- 8.2

- 8.5

- 7.6

- 7.7

- 7.2

3.8.{06
1.1.105
4.4.104
0.6.104
Lt.104
I .1. 104
7.1..104
0.6.104
0.8 . 104
1.3.104
0.5.104
0.6.104
0 ,1t.1.04

1.9.105
5.3. 104
2.2.704

I 118

1.6
2.1.
4.0
J, +
3. 5

4.0
3.6
J. J

4.2
lt. I
4.6

J'.J

24.2
15.5

104
/t)

Lt6

noJrr{qecrBo [sryqaeMofi sHeprru B eAIrHtrIIe o66eMa -N+.N". Tan xax
lparrrrqecHrr Iy't : Ifr, ro L-VN+z. Cregonarelruo,

Nr - IILV. (6)

B rtaqecrne crar.rAapra MI{ rlora BBrJrr rlJIa}Ieraplrylo ryMallHocrb IC 351,

AJrA ROTOpOfi, tt colxarel.rl{Io, paccroflHl{e trSBecrHo JItrrIrE c oueHr, Maroft Tos-

HocTbIO, flo UENECIHI,IM I-IAM trCTOTIHI{HAM M];I UMEEM: B. A. BOPOHqOB-BEJII,-

flMrrrloB 2760 napcen u 1948 r. u 150081950r. [7], T. flofig]ntr AE(. lpru-
crerin rla ocHoBaHprr{ AaHIILIX JI. Br,rpnraua 5500 uapcon B t95t r. [B].

Mr,r upuuanl{ [ra IC 351 paccroflHl{e 2700 uapcelt. Hamu uaMepelrufl

fpnocrr,r B Jryqax IJo uyreu [pI{BaBnrr n uonapnofi [ocJIeAoBareJrluocrfi [aJIu
grfr otofi TyMaIrHocrI{ TrLn: ll .4. B AaJILHefiIUITx BblaltrcJreHmflx, c qeJIr,Io

yqera BJrrrfrHr{fl coce,qHr.lx JIlrHrIiI tN II] }r Hetrpepr,IBHoro crlenrpa, MLr ranr(e
BBe.lr[ non.paBmy +0.3. ,[nr y.rera Me]HBBeBEHoro norJIotrIeHllfl onoJlo JIIrHtrtr

Ilo un rpr{HrJrrr A(r) : -1.3. Br,r'IrcneHulle rro {opMyJIe [5] 3HaaleHtrfl /[e

6r,r.lr,r yuerubrrlerrbl rIpE6JrIrBI{TerlbHo uABoe B coorBercrBl{u c pe4yxqnefi,
onegennoii flerlgmenr u lpuucrefirroM [B]. OcrlosaureM Ann ranofi peAyr(qtrtr

clylntrT To, qTo BbrrrucJreHrrLre BHaqeHrrf a6conroruoii flpr(ocTl{ AJrfl pfAa lrJra-

r{eraprrbrx TyMaHI.IocTefi xaxrytca cJIEmI{OM 6otr,uruuu. B peaynr,taTe MLI

froJryarrrJrr{ N" :9300, a AJIFI Macc},I IC 351 sHatlegtre oKoJIo 0.09O. Ecrr
B3flrr, trJrorrrocrr, aJIer{TpoIIoB rr paccrorHl'Ie tro flafigx{y u lpuucrefiuy, ro
uoJryrrrrM 0.22o.

Ha ocuona1u{tr trpLrBe[eHIIbIx BLIrue AaHI{bIx u tpopuynrr (6) urt HaxoAtrM

Arrfl oruorrrerrtrfr Magc NGC 604,595 u 5BB B M 33 ruacce IC 351 sgaqeHug:

2.1,.L06,5.9.105 Lr 2.4.105. OrcIo4a Mr,I troJryqrru [ptrBeAe]IHr,Ie B trocJreA-

HeM croJl6rle ra6[. t aua.reufig MaCc. Xorfl pacxo]H4eHtre pe3yJlbraroB suaqn-

TeJrbHo, Ho Mo)nHo ctll{rar},, arro Macca NGC 604, BepoflrHo, He MeHbIrIe 100 000O'

Ecnn nas:r,b lrllorllocrb eJIeHrpoHoB r{ paccroaHl{e AJIB IC 351 ro fllfi4rny
u lpr,rncreirgy, TO rrpamTl,Iqecftn nrOpOii MeToA AacT To ]I(e, qro lr Ueprr,u'i (rpaA-

rrocilei(lrr4ii cro16eq).
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Boo6qe cJregyer trptrAarr, 6onsmufi Bec MaccaM 4r{tpyauux ryr'rauuocreft
n M 33, otrpeAeJreHurru a6conrorurrM rryreM, ran HaH B aroM cilyqae ouu6Ha,
o6gaannag HeroquoMy BHarrtrro paccroflHufl, rre cJrtrrrnoM BeJrtrHa. Maccrr xe,
olrpeAeJreHEbre orr{oczreIbHo, tryTeM trptrBfl3nu It trJraHeraprlbrM ryMaHHocTfM,
Moryr 6rrm rcrameHr,r eABa Jrtr rre B trflTb paa ToJrbHo troroMy, qro paccroffHlng

,qo rrJraHerapHrrx ryMaunocreft noo6qe Becr,Ma HeroqHbr.

B ra6r. I gaur,r ranrfie peByJrbrarbl uauepenufi tr BblqtrcreHuit ptn Her(oro-

llrrx trpyrtrx raaoBr,rx ryManr{ocreft s M 33, 4na r(oropr,rx Mbr rre r.rMeeM yuro-
Br,rx pasMepoB u 3HaeM roJrbno rlHrerpaJrr,Eyro flpnocrr, B ilyqax Ho. Henocpeg-
cTBeHHOe OIIpeAeJreHtre Maccbl B aToM cilyqae HeBoSMo]firro, tr roaToMy AJrfl
rpy6oft oueuxr{ Maccbr urr arr6pa:rn Apyroft nyrr. ,(ra ryMauuocrefi NGC
604, 595 z 5BB, HaH Br4grlo ua ra6n. t, anauenun ly', uano paarrrrrarorcfl Me)fiAy

co6oro (nopxgxa L00). 3ur Buaqeuus /[, uopngxa naftgenurrx HaMr4 AJrfi He-

cHoJrrHEx uaz6olee flpntrx ]1lr{{yaublx ryMa}ruocrefi s lanamrrne: 53 gnn
NGC 6523, 110 4ra NGC 6618, 28 am NGC 2237 [t ]. ,(rn NGC 1976 n Opuoue
Iy', n qeloru, Bepoflruo, rropnAxa rrecnoJrrr(r{x corerr. flporanoruro Aotrycr(afl,
qro [flornocrb aJreHTpoHoB Bo Bcex npyrtrx ryMauuocrfx B M 33 raxaa rxe,

'o"* u NGC 604, 595 u 5BB, M6r MorJrr{ Ha ocrroBaHl{r[ trBMepeurrrrx BHaqeHmfr. mn

oqeutrTr, Maccbr Bcex Apyrtrx ryMar-ruocrefi. mz trptreMJreMoro B AarrHoM crryqae
coorgolrreHtrs h[,-L.

flouuuo ryMauuocreft n M 33, urr r{Merrtr BoaMo}fiHocrb lrpeABaptrrefibHo
paocMorperr, rptr rasoBr,re ryMaHHocru n M 31. Paalrep 3rtrx ryMaHHocreft Mbr

MOrJrrr oueHr4rb JrtrmD oseHb rpy6o, BepoflrHo c onru6xofi Ao 50%,
ran Har( Earrr Macmra6 uan trns aroft qenra (oxoro 4 s t ruru). Paccrosnre uo
Xa66ry [9] 6rrno rctrpaBJreuo Ba rrorJroiltreHue - 0.5 s lanarrune.

B ra6n. 2 upr.rnegenbr peayJrbrarrr.
Ta6 n zg'a 2

'1'ylratl I r (-.c rL lllr,

74
59
50

lf ,,

-t-
+
+

,, nura.n j

1:1.5
13.5
13.5

lMacca M (B elr,ruuqax

I 
ConEqa)

f 28' or qenrpa

- 11,' )) ))

-70' D )

1. .9.701 0.9. 104
,1..4.,1.04 0.7 .704
1.2.1.04 0.6.104

13T5
llt .0
t4 .4

11T6
1"2 .1
t2 .5

- 8.2

-7.71D

B uocnegneu cron6qe ,qaunr,r Maccbr, [oilyqeHHr,Ie tryreM trprrBflBnz H
IC 351 [{opnay.na (6)]. trcnu paaMep ryMarruocreft n M 3t tropn[r(a 50-60 uap-
oex, r(ax o6 arolr ytroMtrHaror Eaage ra Moftonn [10], ro, npuMeHflrl a6co-
rroturrft cuoco6, rur,r 6y[eru I{Merr, AJrfl DTrlx TyMauuocrefi uaccy B ABa-TpI4

pa.aa 6onrue.
V.rurbrsag paailr{qHoro po,qa BoaMo}nur,re olrtr6xr, uoxuo [yMaTb, qro

oruu6xa B otrpeAeJretru Ne s ra6n. t u 2 noxer Aocrtrrrryrr {axropa 2-3,
oruu6na B Macce - {aHropa 4.

B xa.recree gamnefimero trpr{Mepa, moroprrft MBr rrpefirroJraraeM eqe [ccJre-

,[oBaTr,, Mo)r{Eo Br,rgeJrrrr}, 6ilvaxnfi" BHeraJramTtr.recxuft o6texr NGC 6822

ruua MarerJraHoBbrx o6.nanon, naxoAsquficfl Ha paccrofl:ufru.2L4 000 rrapcex

ttt]. B NGC 6822 Molr(Ho orMerr{rr, He MeHee qerBrpex gu{{yaur,rx o6teHron
,oqeur, BuarrtrTerbgoft cseruMocrn, paaMepoM or 20 uo 52" , vltw or 2t go

2 I{sB, ItpBrMcrrori oOcepuaroprru, n. IX 13



55napceri. Hau6o;tee apriufi r{B rirrx [rMeer a6conrctnyro BeJrlrqr.lHyrre ]reur,lre

-10. 3recr, HecoMueHlro, Mbr I{Meer\ r[[ar]rcxrre ryMarrHocrrr c 6,renl 6c,;'rr,-
nrofi uaccoft, Beporrrlro, nopflAna 5.104o.

Hanoueq, yrroMflHeM erqe ra3oBr,re ryMaHHoc,r'rr n Eorr,mou Nlaren.nalrouoNr
o6naHe. Sgecr He rrerree 15-20 r'a30Br,rx o6sentos c lraccorii, uepoarno, 6o;;rr-
rlre Maccbl TyMaFrHocrlr Oplrona. tlro lxe Itacaercfl al.raueur,rroll TyMannorTl
30 Doradus, NGC 2070, rc trpu ee a6co;rrcruofi BeJrr{trrue -Ia bil rr paarlre-
pax or{o"-rro B0 uapceH tlz) Macca ee AoJr}nrra 6urr, Bepoflrrro, }le
r{eHee 1050. Ilpraeegeuuue Brrrllrc Maocbr Mor),T onaaarr,cfl oqe}rrr Ba}11,r-

ItreHHbrN{l,r, ecJrr{ pacnpel{cJrer'ri,re },rarepr,rr{ B T)'Ma}rHOCTfrX OqeHb rrepaB ilo-
l,repHoe rrJrn Aa,ile r4Meer RoJroriHtrcrbri:i xapaHrep [t].

B csere etux {axron o6napyrneHrle B rrallel"I raJranurqecxofi crrcreNre ra30-
eux o6paaonanufi c uaccofi troprrAxa corelrurJrrr rrecnoJrbxrrx Tbrcflq coJrlrerr-
IILIX MaCC He Halr{eTcfl yArIB!ITeJlbHr,ru. Oqenr 6onrilran tr{aCCa o6ycnounnuaerca
,irz6o 6orr,url{rvl paBIvIepoM TyMa}IHocreI,l, rur6o 6olrr,ruor,i trlorr.ro[1Tr,ro r{arepr.rrr,
ru6o reu r{ ApyrI{M. Hanpr,ruep, Macca ryMarrrrocrr{, lll,rcrouleir nr,rrLefrnr,rii
pasMep o 60 napcen u eileHrpolrriyro rrJrorHocrl 1, panrra orioJro 3000o.
TaHan ryMalrllocm, u lraureli lalartrurte, Hecliorpfl Ha ee oarelrb 6onr,ur1,1o
Maccy, na o6r,r.lrrrx tfororpa{rrrx rle 6y4er ungr:a. O.renr cna6yro oil{uc(.uro
l{o}r(Eo 6yger paclroS.lrarb npll noMotlIrl ne6ynaprroro crrenrporpatpa rr Jrrrltr,
c TpyAoM ryMaHHocTL Mo?r{Iro 6yger rtrgejrrlTL rJa cHr{Mr{ax, rroJryqe}rEt,rx
c yBr(EM HpacHr,rr{ {ransrporr. IIpu paccroflrr}rrr B 1000 uapcerr ryMaHHo(r'r,
6yger aauuMarb lra ne6e orrolo 3o.5 u 6yAer nauoMr,ruarE re BoAopoAlr,re
rroJrfl, r(oropl,re B trocJreAlree BpeMfr BDrAeJrerlr;r n Nlneqirou nyrr. Ho ryMalr-
I{ocTb upI{ erertrpo}I}Iofi u,lrornocrr B0 u paBr{epe onoiro t4 uapcen rari}rie
6y4er uuem Maccy onoJro 3000 o. Tarrun o6paaou, ecrrr trepBbu-r cnyuaii 6yrqer
coorBercrl:oBarb rytraHllocrtr trrna o6ulrprrrnx loAopogur,rx noleii r Mne.urou
rlyrr{, To nropoii cnyvafi 6yAer Hanounllarr, rrprilre r{BoJlr,rpoBa}t}rr,re rt{rar.rrcr{le
ryMalrHocrrr, cnax{er{ NGC 2237-2244 t Egr,rnopore [1].

OguaHo Morr(Ho rlor(a3aTrr, arro R cJ.ryrrae o6rur,rpr.rr,rx BoAopo/,[]rr,rx uo,uoii
n nameft lananrr.rHc r{TrrerpaJrb}rafr rrp}rocrrr aBeB/I B o6reue 60 riv6. uapcori,
DepoflTllo, Bo MHoro paB IIpeBocxolllll' ll]lrefpar-tr,Hylo frpl(o0Tr, raaoroji c()-
craBJlflIolqer,i n oronr o6naxe. Tanuvr o6paror,r, ax{rrccrrorr}rbrli xapan.rep clerrrpa
o6tenra uprl c;na6ocrr{ rrelpepErBrroro crrer(rpa ynaBr,rlraer, rrro rrri u}recNr

AeJIo c rylraHrrocrflNru s co6crseHrroll cMr,rcJre, a rre c o6paaonalurlru, no4o6-
ur,run o6ruupnbrM BoAopoArrbrM lroJrfn,r c trJrorrrocrbrc !-2 grertrpor.ra n 1 cl,r:r,

ua6rro[aelrbrr\,lr B rraruefi lanaHrrzne.
Izllleercs BoBMornlrocrn 6pocum, rar-rfrA na nBalrMoorrromeulre Nre]r{Ay r.aao-

rrrurl o6r,eHTaMrr B M33 u noa6ynrgaloqlnrrr r,rx cllerrerrr4e ropflrr[l\rrr BBeaAarlrr.r"

Itax paa Xe66n [2], uogpo6rro r{ccJreAoBasuur,i M 33, N{or trplr uor.rorqlr 100"
reJlecnotra BLrAeJrr,rrb rrHAllBzAyaJrr,Hbre Brrea4br n NGC 604, 595 u 5BB (ra6n. 3) .

,{6cotrotur,re BerI{qLI}IhI AaHr,I ua oc}roBaH}rr trclpaBJreHrroro Ba rol-Jrorrlelrre
paccroflrrrrfl.

Cregyer orNrerr{.Ib, arro ecrrr rpylra B]le3l( naxoAr,rrcfr B upe4e.rrax 1"
ua [racrtr]rne (onono L.3 uapcerr), ro o]ra 6yAer nocupr{nr,{Mar6cfl rrarr oj(ra
SBeBAa. floerouy Hel{oropble IrB ylroNr.flrlyrbrx BAecrr BueBA, r;epolrlio, upr:i1(,talJ-
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Jrflror co6oro rpyrry lB 2-3 BBeBA. B uorrr,ay aroro roBoprrr oqel,b 6olr,uran
a6co;nrorsag flpr(ocrb r,rer{oropr,rx r4g err4x BBeBI, MHoro 6onr,me cpe4]reft a6co-
rirornofi rrpnocrrr BReBA r{Jracca O n 80,

Barxno eqe orMerr{rb, l'ro B ra6Jr. 3 nce aneaqbr roJry6bre. Xors rosubre
rpororzayanbrrrle BeJrtrrrrtrHr,r AJra Brr{x BBeBA ra ne 6r,rrr troryqegr,r, Ho, corJracrro
Xa66ny, uoo6qe <cpegnni.i noJropnHAenc BBeBA, rrprltrtrcr,rBaelrr,rx M 83, cnerHa
orpr{IlareJreH), B ro BpeMfl HaH AJIfl yrroMflr'Iyrr,Ix BBeBI n NGC 604, 595,588
<{otonusyaJILnble uao6paxenurr croJrr, }fie MaJrhr rrJrr{ eu{e 6onee rranrr, uerra

uao6pameur,rs nro6nrx uHblx BBeBA roro E{e uopagna {ororpa{xluecHoft uenuqlrurr
I] ATIIX TYMAHIIOCTflX>. I{rO ETII SBESAITI I]PtrI{AAJIEffiAT H HJIACCY O 

- 
BO,

B-rrArro raRE(e rr3 roro, qro usBecrHoe coorr-rorrerllre Xs66ralrl + 5 lga : 11.1
(cpeguee ornJrorreHtre -F 0.8) Me?fiAy yrJroBbrn{r.r paBMepaME ralranrtrrrecxrx
gui!{yanr,Ix ryMarl}Iocrefi lr unrerpanrnoft senfl.runofi BxrroseHg6rx B rrrrx
3Be3A pactrpocrparrrrercf r{ r.ra yr{aBaHHr,re rpu au{{yaHDre ryMaEsocru NGC
604, 595 u 5BB, [rrfl norophrxm + Slga :11.8 (cpe4nee orr{rroEeuze -l- 0.3).
rloarouy e[Ba Jrpr Nro]r(Ho coMrreBarrrcrr g roM, qro ctrenTp BBeBE uJrtr rpylu
BBeBA, rrepeqrlcJrfleMrrx B ra6n. 3, oarer{B 6nuaon x O unu 80.

tr4a ucero aroro cJreAyer, qro Drrr rpyurrbr BBeBA, BepoflTrro, ooorosr, rro
xpaiinerl Mepe rrperrMytrrecrBeH].ro, rlB 6erbrx cBepxrtrraHros. Bo BoflHoM cryrrae
porIr, 3Be3[ 6onee uoa;1uux HJIaccoB BAecr, IreBeJrr{Ha, Tar{ na6 ugaare KoJrop-
r.{H[errc BBeBA r] NGC 604, 595 u 5BB ne 6rrn 6rr uoo6rqe orprrqareJreu trJrr{ Aa}fie
6onee orptruareJreH, rreM r(oJroprrr'r,qenc Hanrrx-Jrr{6o gpyrux BBeBIL Br,rAeJreHgr,rx
n M 33. Ecrua 6r,r s NGC 604, 595 lr 588 6srro Mrroro anea[ noo6rqe r B qacrr1ocrr
aoes4 6oree IroBIIHux rtJraccoB B cooruercrvuu. c o6rr.{uoii rfyuxqzelt cBeru-
MOCra, ro Mr,r r{MeJrr4 6r,r cunrurrr? HenpephrB}r-6rli cueHrp B artrx ryMarrHocrrrx,
B geiictuureJrr,rlocrrr groro rrel', Itporueroro, KaR EBBecrlro, c.na6r,lfi rretrpepbrB-
ulrrii cueRtp Molrer BLrFrBrItITbcfl rr IreBaBrtcrrMo or Harr{rrrfl BBeBA (r.raupuruep,
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B rrenoropbrx trJrarerapHbrx ryMaHHocrflx). Boo6qe s M 33 rMerorcff rarlne
TyMaHHOCTU C IIetrpepbIBHbIM CtreHTpOM, rro MBr OCTaHOBfrtrrV.Cb TOJTT,HO na ryMaH-
Hocrgx [petrMyqecrBeHrro c eMr{cczourrr;rM ctrenTporrr. [tpoue upueegennrrx
Bbrrtre apryMeuroB (nparuocru BBeBI rrptr arroMaJrbno 6onrmoft cBerr{Mocrtr),

B trOJIr,By EafitrqEfi SHaqtrreJIbHOrO qtrcJra 6errrx cBepxrtrraHroB roBoptrT cJre-

gymqee coo6pameuze. Paguyc Bour,r H II AJrfl aneagrr OB (T" :
:40000") paBeH 66.Nr-zts trapcen. Arrs eroft aneagbr nptr N":100 pa-

Atryc paBeH onoJro 3.1, uapcen. ,(rn rpynrrr BBeBA paguyc aoubr H II pacrer

-f/", fr. \lrfl. L00 sseel08 paguyc6ygerpaBeH roJrbr(oonorro 14.5 trapcex.

FIo aro 6nno 6rr raft, ecJrtr 6rr sseeABI HaxoAtrJrtrcb B rlerrrpe ryMarruocrr{.
J3 geficrsureJrr,Hocrtr Irptr paaMepax ryMaHHocrtr NGC604 65"X 55" na-
6nrogaeurre t4 esezl, pae6pocanr,r Ha rrJroqa4la n 50". 0ro cyqecrBeHuo Me-

Hrer ycJroBus. Teu He MeHee, .Iro6H troHtrBoBarb c{epy pagr{ycoM n 33 uapcex
rptr If, : 100, ueo6xogutuo trMerb, BeporrHo, rre Meubrrre 30 aneaA OB. C apy-
rofi cropoubl, qtrcJro aBeaA He Molr(eT 6rrr:r, uonuAr{MoMy, cJlurunoM 6otrurlru,
ran Hart flefipeprJBuhrfi cueHr:p ryMarrHocru cAeJraJrcfl 6u upeo6ra[arorq[M.
Jlce oro roBoptrr B troJrLBy roro, alro qtrcJro 6erux cBepxruraHron r NGC 604
s 595 cocraBilfler se 1.4 u 10, a uo Hpafiuefi rvrepe BABoe 6onrnre.

Ha6nrogaeuar trrlrerpaJlbrrafl flpnocrb BnJrroareur,rbrx n NGC 604, 595 u
5BB 6enux cBepxrl4raHroB paBna -8.6, -7.2 n -6.3. Ec:rz ero cocraBJrrer
torrbfio troJroBr{r{y Bcex uMelorqtrxcfl B arux ryMa}ruocrrx 6errrx cBepxrtrrar{-
'ToB, To AJrfl I{HTerpanruofi rrp}tocrtr 6ygervr trMerb coorBercrBerruo: -9.3,
-7 .9 t -7 .0. IIpa pegyquponaurltr r( Br{3yaJrbHbrM BeJrtrqunaM flpnocrb yMeub-

rrrurcfl ua 0T2-0T3. Oru qucJra MolnHo cotrocraBr.rm c rla6rrogaeuofi a6comor-
noft uurerpanrsoft serzqruoft ryMarruocreft n ny.lax Hn -12.0,-I0.2 vr

-9.7 cooreercrBeHuo grs NGC 604, 595 u 5BB. TaH xan palr{aur{fl ryMa}rHo-
.crefi n ryqax Ho upegcraBJrfler co6orc rracrb trpeo6paaonannofi paguaquu
noa6ymgaroulnx BBeBA, To ecrecTBeur{o, qro a6conroruag fip}rocTr, tynanuocrefi
B ryqax Ho 4onxtua 6r,rm ne 6orr,rne 6orouerpnuecnoft rpr{ocrrr noe6ym4alo;
nltrx .BBeBA. Ecrra cqtrrarr,, rrro reMrreparypa aoa6ymgaroulnx BBeBA paBrra
30 000", To rrpr 6orouerpu.recrtofi fiorrpaBre oxono -3.1 firlrerparrrrrafl
BeJrrrsr{Ha ryMaHr.rocrl{ He MorJra 6r,r upenr,rczrr, -72.4, -L1,.0 

n 
-1,0,7 ann

NGC 604, 595 lr 5BB. flpr arou MbI trptrrrflJrr4, qro B erux ryMauHocrrx HaxoAflr-
'cn te L4, t 0 v 4 BBeBAhr O-80, a coorBercrBeuHo 28, 20 u B. Cor.nacr4e MoH{Ho

'oqrlTarb 6oree vnm MeHee yAoBi]erBopr,rreJrbHbrM.

B nacrosulefi craguu trccJreAoBauun, ilMerr B BuAy omu6nu B otrpe[eJreuulI
pa3fitruEr,rx BeJrr{quH, HeJIbSfl etrIe cTaBtrTr, Bonpoc o I(aHZx-To EeyqTeHHr,rx

'{tartropax, onpeAeJrrrroqzx uBilyqeHrre ryMaHr-rocreft w BBeBI.

TaHnrrr o6paaont, uo npafiueft rraepe gu{SyBHr,Ie ryMarrHocrr{ n M 33 NGC
604 w 595 upegcraBJrflror co6oro He roJrbno ruraHrcxtre raaoBbre Maccbr, rro
u oqeub 6onr,urue Horlqer{rpaqwt lenstx cBepxrtrranros. Ecrr nns NGC 604
BBflrb BepoflrHo numnufi trpeAeJr Arrfl Buaqeuvrrrv.accbr (100 0000) E Bepoflrrro
uLlcrrzfi trpeAeJr [ilfl qtrcra 6eru,rx rBepxrurauroB r(Jracca O u B0 (100 rmecro
ua6nrogaeurtx 74), ro tr B anonr rpafineM cryqae Ha oArry 3BeBAy O-B0 upu-
nl"o." 611 1000 coJruequbrx rvracc raeosoit Mareptrtr. Ecnr Haxgafl,vB srlrx cra



O-80 BBeBA rrMeer Maccy 40O, ro Aalrre rr R DroM ctrryrrae Macca rynaannoii
Maroputr 6rrna 6u n 25 paa 6omme Maccbr Bn,lroqenrrr,rx B ]rrrx BBeB/I KJracca
o-80. ,(na NGC 595 s M 33 sro orHorrreur{e Merrbrrre, Ho lr B[ecb ]ra Ha]HIIyr(i
3Be3Ay ItJlacca O u B0, BepotrrHo, trpllxoAr{rcfl He MeHee 200 comle.rgrirx }raco
raaonoii Marepur,r.

B rlrranrcxoil ryuanuocrz NGC 2070, s noropofi qr{cJro 6err,rx cBepx-
rl'rralrroBxorfl r{ rrpeBrrrrrraer 100, na Ha}r(Ayro sBeBAy o-80 raH}fie trpuxo-
[I,rTCfr, BepofrTlro, cBbrIUe TLIcflqI{ coJIrreqllhrx Macc taBoBoir uarepzra.

flpeo6ra4anr,re raaorort Marep[rr (ro uacce) HaA BBeBAaMT{ HJracca o-80,
tsepoarHo, rrMeer Mecro rr B Hexoropr,rx 4urfrlrysntrx ryMa]rrrocrrrx B yrroMgHyroM
Br,uue BrreraJranrrrrrecxou o6renre NGC 6822.

Mu nrr6palrr Jrtrrxb rrecnoJrr,no [prrMepoB, rAe upeo6raAar{r{e raaonoil
Marepur4 rraA sDeSAaMr{ Aocrrrraer rpoMaAHoro Srrarrerrllrfl, B 4pyrux IlptrBeAe]r-
rlblx B ra6n. 7 n 2 ALrtf{yaHr,Ix ryMaHllocrrrx (xora uoma Mbr rrorrrrr rrtr{arero }re
MO)r{eM cr{aBarrr o rrr,rcJTe 3Be3A r{racca o n B0 a nrax), BoSMO}nHO, UMeeTCfl rresro
no4o6noe. tr4anccruo JIrrIrIb, qro cnemrp BCex TyMarrrlocreft, [epeqzcJrerrHrrx
s ra6r. 1" u 2, ,nnuei,i.rarr,rii r.ra crra6ou HenpephrBHolr {oue.

Panee Mr,r ynaaaJrlr, rrTo B 6orsurrnx raaoBr,Ix ryMalrlrocrflx namefi larax*
rnnlr NGC 6523, 6618, 2237-2241t uacca Aocrr4raer uecnoJrbntrx rr,rcflq r,r

coroli coJrHeqnr,rx Nracc, a noa6yarAaroqr{e r4x cBeqeHlle 3Be3[rJ o-80 r{r{eroT
Maccr,r Bo Mrroro pa3 t{eHb[re, Eqe 6onee uopaSr,rreJrr,rlhre nprrMepr,r raKoro
frBJrerrr,rfr o6napynuruarorcfr raHE{e l{ B rreHoropr,rx gu{{yanErx rasoBrJx ryMaH-
rJocTfrx Ilo BlreraIaItTr{qecHpIx cIIcl,eMax.

Orue'tan cyu{ecrrloRaHlle rrlralrrcrtllx raaoBLrx ryMarr}rocrefi, Mr,r yltatsBr-
IraJItrr, tITo arl[ cucreMr,r MoryT 6r,trr, cpflganr,r c 6onr,ur{Mrit crtorrJle*nfrvrr v.JtLt

accourrautrflMrr ropfrrrrlx 3Be3,q. Pea;mnocrr, rocrTeAlrrrx ceprresHo craBurcfl
tro,4 coM[er]lte. fTo DroMy crlop]IoMy Botrpocy MrJ Mo]r(eM Bhrcrraaarb ]renorop],re
coo6paxrenun. OcraHosrrMcrr lra pacclrorpeHlrr,rx ryMarrHocrrrx NGC 604, 595
p M 33 u NGC 2070. fiocrarorrro Bar.Jrrrrryr]r na {ororpa{r,rra, .rro6r,r y6e4r,rrscr,
qro 3To - get'icraraterlblro LIBoJrtIpoBar{}rEIe rtoMtrartrur,re o6paaoBarrr4fr, BrJAe-
JrfIIOlqI'IeCfl IIe IIOTOI{y, aITO SAeCL IIIIeIOTCfl OI(IIa trpOBpaaIEOCTtr{. Her COUner.rUf ,
rrro pasMep srlrx rpex ryMaHrrocleft nopn4rra 70, 50 ra B0 uapcex. oflrocr-
re.Ilblro NGC 604 u 595 uuerorcfl, KaH [,16I BrrAeJrlr Dhrrrre, cepr,eBrrr,re Aor{a3arerrb-
crBa, rrro B rrr4x }raxoAr{lcfl r.re Mer,ree 28 n 20 3Be3A rrJracca o lr B0. gro rta-
caercfr NGC 2070, ro, corrracrro IIIaunr ra Bu;rscorry [13], n qenrpe eroii
Tyx{arlrrocrE r4l{eercfi cHonrreHue cra rrJrl{ 6otee roly6rrx csepxr[ranroB,
n Tox{ qrlcJre rrecrrr anea4 rinacca W.

flapqraarr,rrafl trflorr{ocrb cBepxruraHroB o n B0 n NGC 604 r,r 5g5, rroBu-
AI{nIoMy, tsHarrr{Teru,}ro 6orurre, areM B coce4rrefi o6nacrn e M 33. Ho Aatte
a6cortoruo rrJrorrlocrs aaea71 o-80 egecr BHaqr{reJrrr}ra. Ec.un Aa}He ocra-
rrorlrrrbcfl na 28 n 20 6enax cBepxrr4rarrrax B NGC 6011 (rra u.rrorlaAtr 50')
lr NGC 595, To rroJryrrr{rcrr, qro oAHa BBeBAa r{Jracca O-80 trprrxoAnrca rra
crlepy paArrycoM n B-9 napcen. 0ro uomrrri cpaBurrrr, c trJrorr.rocrrro o-B0
3Be3/1 B ryMaurrocrrr oplroua, rAe oAlla 3Re3Aa rrprrxoArrrcfr r-ra crfepy paAlrvcou
e 7 uapcert, crrlrrafr yrronoii paBMep rcefi ryuanHocrrr (aa zcxnrouenueM
lanerroli nnerurreil o6racur) paBrlriM npnueprro 7".

21



rlro me Hacaercfr NGC 2070, ro trJrorr{ocrr 6enrrx cBepxrllraHroB oqeub

BeJrr4Ha I( orlloclrTeJlbHo oxpymaroqeii o6racur u a6conrorr'ro - BepoflrHo'

oAHa BBeBAa I(JIacca O-80 n c{epe pagnycoM n 3.2 uapcem. Oco6e1rnocrl

HaceJrer.rHocrtr NGC 2070 cnegyer ran)fle uB roro, r{ro, cooraBJrffl tro trJIonIaAE

Megbrrre 1/1000 B. MarennaHoBa o6naxa, noo6rile oqeHb 6oraroro 3BeBAaMI{

Bonr{-PafiD, aro o6paaonauue BI{JIIoqaer oKoJIo oAuofi usroli Bcex 3Be3I( W

(6 ua 32 BBeBA).

Morrrro cqtrrarr,, rrro HaffiAafl u3 clrcreM NGC 604, 595 r 2070 trpe,qcraB-

nner co6oft rtrrarrrcmuft r(orrrJroMepar raaoBofi Marepr{[ rI 6elrblx oBepxrtrraH-

TOB tr rrro, troBuAuMOMy, CtrJrbIlafl HoHqeHTpaqI{f aT[x 3Be3A ]Ie pactrpocrpa-

Irflercfl Ha BBeBAr,r uo npafiuer,l Mepe troBAHI{x crIeRTpaJIbHr,Ix HJraccoB. Ecllr 6n

{iyuHrlrr cBerrrMocrtr BBeBA B NGC 604 lr 595 6srra 6tr ranopl Ete, rtan B Haileii

lanantnne, To B trETerpaJILHoM cIIeItTpe aTI{x o6T,eHToB eABa llr 6rrnr 6r,r

Br{Ar{hr aMrccuourrbre Jrv*nu }ra cJTa6oM }IelpepLIBHolr {rone. Boupoc o noHIIeH-

Tpaqtrtr BBeBIEpyIIIx HIIaCCOB,ItpOMe O-B, trMeeT OaIeIIb 6olr,urOe 3HaIIeHue

rr upo6neue sBesAIIr,rx accoulraqnr'i.
Het cour1euuf , qro HarfiAafr rr3 paccl{orpeHH5rx ryMagrioc.r,eft NGC 604,

595 u 2070 upeacraBJlfer e[I{HyIo {uauuecnyrc cllgrer{y, n rotopoii 3BSBALI

rerrerrlqecxr{ cBfBaIIbI, c o[soit cropoull, Me]fiAy co6olo, a c 4pyroft-c ryMall-
goCTbrO. B errx TpeX CuCTeMax, rAe, cygfl IIO MaCCe, a Taxrfie no o6Ulenty eu[y,
Criopee raaoBafl Mareptrfl, a IIe BBeBALI flBJIflIOTcfI AoI'IIIHtrpyIOqtrrI {aHTopOM,
Ml,r BtrAr.rM trJIJIIocrpaqtrIo troAqepxuytofr uaMtr B llegaBneli pa6ore I4ISII o cyLIIe-

cTBOBarIrItr rIIraIITCIttrx IaSOBbIx cI{cTeM, paSMepoM oT Heclio"flbltux IIapceH

iIo HecltoJrbmI{x AecflTr{oB rrapcen, c Maccoft tropaAr(a corel{ tr rr,Icflqtr coJr-

rreqflrrx r{acg. 9rI{ TprI ryMaHrlocrl{ - erqe 6oree lpaIIAI[oBIIr,Ie o6pasoBaH[fl,
nreM Te rrecHoJr[,rto TyMarrHocTeit s lanartntrHe, KoTophle 6buIu paccMoTpeHr,I

ll trarrrefi pa6ore. He upnxoqurcfl CoMIIeBarLcfl? sro lr Bce Apyrfle ryIIaHHocrE

B ra6r. L V2, XOIA Op;vtV.iln Bo MI{OIO, EJIV B HeCHOIIr,IIO paB MeHbIne NGC 604,

595,2070, Tar{xte flBJrfrrorcfl rr{ra}rrcr(trMu raBollDrMtr o6paSoBaH[flMI{, Bepofr-
rro 6onee 6lrusxul{z tro paBMepy lr Macce H Harr6oJlriltrM TyNIaHrIocrrlr{ B Hatxeil

1-ananrune.
BxoAnrque B rr{rallrcru.re raaoBble o6pasonaurrr NGC 604, 595, 2070 6em,te

oBepxrrrar{rr,I o6paayror no cylqecrBy cI{creMy BBSBA, yI{oBJIerBoparcqylo ycJlo-

BI{flI\{ trJIfl o6r,ssneiruhlx B. A. Atu6apUyruarrolr O-accoquaUllfi [14]. ,I[eiicrut-
TeJrbr{o, 11a ocIIoBaHtrII flptrBeAelruofi sr,rue [IlcHyCcI4I{ MLI [axogr{M CJIeAyIo-

qtre xapaHrepr4crrlHE AJrfl rrr{x: t) 6onr,ruor,l pasMep, flopflA]ta 55, 70 u B0

trapcen; 2) auaurremuar orflocrrreJTrrrrafl rr a6corrorrlan rlrlorl{ocrl BBeBA

0-80 u noo6qe 6enurx cBepxruraHron; 3) rrecoMr:rorrrrsFI 'relteru.Iecxarl cBfab

arux BBeBII. Conepmeruro oseBltlluo, rrro aro He BB€3[Hr,Ie cnotrJreI]rrfl B o6r,I'IEoM

cMbrcJre tr He BBeBAHnre o6rana: tro paaMepy oHlr Ha lroprl4on r{JrI{ 6oJree [pe-
BocxoArrT BBeBAHr,re cHolrJrelrrrfr tr Ha IropfrAor{ trJII4 6olee ycTyrlalor 3BeBAIIbIM

o6y1a11aM. [Iartorleq, Br,rABzrryrr,re trporr{B r]4rroreBr,I accoquaqlrir raltue Bospa-

?r{eHufl, fial{ BJltrflHtre TeMIroft MaTep}In, oltol{ BtrAtrMocTLI, HopllAopoB trpoapaq-

HOCTE, MOlr{HO CqUTaT}, 1l IIaHI'IOM C,lyqac COBeprIfeI{Iro oTIIaBIrII',rMrI.
rlro Hacaercfl Botrpoca o ArrrraMr,rqecnoli neycroii.I[uoc:tu raxor,i accourraqr{I{,

10 Cpe[HfIfI IIJIOTIIOCTb SReBA SAeCb B LIeCI{OJILI(O pa3 ['IeHL[Ie IIJIOTHOCTU,
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,4ailaeN{oli HpI{Tepr{eM lleycrofiqlrBocrrr. R aror,I orHo[Ielur[ accor{flarlr{fl HaH
clrorel{a aneag 6y4er Heycroiivunor.i. Ograno [Jrorr{ocrb raBa, BepoflrHo,
Ir ,Iecflrb paa (lrrn HecltoJrblto 6oree) 6o,rr,rue [JrorHocrrl, I{aBaerrrori fiprrreptreM
rrelrcrorl.utuocTu, Vqnrr,reaq I{BBecrHyro r.reorrpeAeJleirHocrb n ronpoce o6
ycloirul,r:rocru no4o6lroil raeolrof,r x[accrl, r,rsr uoo6rqe rre Mo]r{eM rrona cna3arrr,
rtaTroB 6yuer peByJrr,Tar B ornolrerrnr,r ycror,i.rnBocrr4 rrrrrepecyrcqefi nac
oI{(,Te},ILJ BBeBA, stt.nlo.terrHoi,i IJ croJrr) MaccrrBrryro ryl{arrlrocrr. f,Io;rino orlac-
Tr'urr,, rlro R Tyl{arrrroorflx NGC 6523,2237 lr 661"8 rrari 6yrro Br;rrrts.rnrorcfl R

(l'rPyriTYpC ynaSarrr4fr i{a cr4cTo}raTr4qecr{r,re ,,(r}r{i,KeHr{}r Hapyliy [t].
Baxrno flo[rrepr{Hy'r'b, qro B rrpr4poAe, rrecotr{HeHHo, cvulecrByror peaJr]rr_rrrre

tiouqerrrpaquu o-B 3De3A B unge o-accouuaquir rr.ru.r Harrux{u6y[r Apyrlrx
lro;1o6trsrx o6paaoeartttii. tlto IIecottIIeIrIIo o6uapyxtrnaercfl Bo BrreraJrartrtrqe-
cI{I{x ryNIaHllocrflx, 1'o ilpufl4lflr{aJrE,Tro Ro3Mo}nuo n p uaruei,i: lana1rlrrte.
.tlo pnny [prIrIrrII B6rflBJreItfle ]l fananrunc accourralllrfl u r,rBlrcolr]ibrx cr-ryqaflx
tri)eJ{craBrIfletcg 6onee rlly/:I]ILIM, alel[ ]lo llrletaJrar{Ttruecrtr4x TyMarrlrocTflx.
Tart, rraupr.rMep, ec.[IT NGC 60zl orllecrr{ rra paccrosrulc ryN{ar{rrocrr{ Opr4orra,
TO Or{a SaHflJra 6r,r oxO,rro 15" lra ne6e n Hart accoqr4aqtrfr, Mo}neT 6wrs, I He HaBa-
.irar.rr, 5r,r croJrr, rbrAarorqeiicn, C 4pyroii croporrrJ, or.ra oqer{r, ur,r4enaracr, 6rr
Itali ryMarllroclb, npenaoiign rIH.TerpaJrrllyro rrpr{ocrir Tylrar{rrocr}.{ Opuona
npr6;rnalrreJJr,r:ro B cro paa.

-\'Ierogurta Ilamero rIccJIeAoBaIlrrn rlpeAorrpegcirr4Jra o6napyxreur,re roJrE,r{o
ral{I{x cllc'retl ropfltll,Ix BBeBA, rtoroprle accoqrrfipo]larrbT c oqenr 6onr,[IrrMu
r{aucail,rtl raaouorli Marepnfi. Bonpoc o cyqecrBo]laHlu.r ranrrx accoqraqlui aneal
itc:]altrrcr,rMo or ryMalil:rocrr,l HaxoArrrcfl Brre paMolt rrarner,f pa6orr,r. o4naxo
c.rreAyer llMer6 B BrlAy, uro A,rrfl noa6yxrgenr,rg cBerreJrrrfl Ty^{arrrrocrrr, paSMepoM
B rrecHo.rrLrto llecflrfioB rrapcel{ nplr ly', fioprrllna 50.-100, neo6xoguuo trMerr,
Iiec,Itorblto [ecrrrrros ar:e:gO-80. IIoorouy oqe]r6 RepoflTrro, arro Bce paccMor-
perlllbIc IIaMI{ BLIme llnrp{iyarrr,re ra3oRLIe ryMar{rrocrrr rrpeA0ra]liurror co6oro
f ar{H{e SBeSAIrrie accourIarltrL{.

Xorn narur,r cBeAellrlfl orllooIITCJrr,IIo rlrrarrrol{lrx ratsoBbIx cr4creM c BItJrIo-
qLltrrr6iil,rr,I B rrtrx SBeSAaMu Hpaiure crtyArrr,r, no,6r,rrr Mo?fier, N{o}rtHo [oAo3pe-
BaTb 3IIaqllTeJI6I{LIe paBIIIIaII'Ifl B STOM OTIIOIIIeHUII B paSIILIX raJIaItTllItaX.
Tart, r; noaAneli cnupaJrrl M 33 (Sc) x{rl llcrpeqaeu 6onee 3rraq[re.]rbHhre rro
r,iacce fa3oBbre 0[cTeMbr, rrenr B rraurer,i fananrnxe (uonugr,ruouy, cuupanr sb)
.1r r:l ryr{aHrroc,u ArrgpoNreAr,r (cur,rpanr, Sb). lVlorxer 6rrTI,, rre cnyvapino, .rro
uau6o.rree rparAr{oar{yro ragouyro Az${ysnyro ryManrrocrr NGC 2070 Mr,r rra-
xoAr{r{ Bo BHetaranrr{qe0HoN,r o6'sexte HerrpaBr{rrbHoro xapaHTepa B B. Ma-
re,rrJraHolror{ o6nane. lnlarrrcmlre gu{{ytrrnre rvl{aH}rocrr.r c oireHr, 6onrmofi
I'raccoi,i \{o)r{Iro troAoBpeBarb It u 11pyroM r]rretaJraxTrrqecxoM o6t,enre Herrpa-
EI{Jr6]rol'o xapaHrepa - n NGC 6822. B }IenoropoM orrrolrerrprrr r,rNreercfl lrBBecr-
Hafl oSrqrrocrr MelnAy IlIretaJraItTI4rIccItr4MrI Tyn{aHI{ocrflI{I,r lrelpaBrrJrr,Hoto
xapaltTepa co c[upaJrflrl[ caN{oro rroBAHero rnua. Xorg Mr,r trNrecM .rp,r[rb e[11-
Hr qlrble rrpr4Mepr,r, rro, Molrer 6lrrr, 4eiicTBrrreJrbrro ne cnyuafiiro, rrro nart5o,[ee
rparrguotsHbre gnr[{yanue r.a3oBl,re o6renrr,r NGC 2070, G04, 6822 (V, X --uo o6oslraqerrlttrr{ Xe66na) rLarigenrr rrrrlr rroAoBpeBarorcE n rrelpaBEJrbHr,rx
TyMaHHocrrrx rnJrrr n noa4r:eii clr{parrr M 33.
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Mur ro.Ilru Hlrqero He BHaeM o poiltr raaosofi MaTeptrtr s lalramrzxe rI Bo

BneraJranruqecxtrx ryMatrrrocrsx. Ho Mbr yx(e trMeeM oqeub cepbearrbre ynaaa-
HU.s Ha TO, qTO B HeROTOpbTX OTAeJTbHBTX {raUUeCHtrx CtrCTeMaX, COCrOflqtrX rI3

ra3a, BBeBAtr, Beposrrro1l.burn, gu{{yauan Marepr{ff uo caoefi Macce urpaer,
troBuAtrMOMy, AoMr.rHtrpymqyrc poJrb.

r{ro raeosafl Marepus AaJreRo He Bcerga trpeAcraBJrfler co6of,r Haxoe-ro
BroprqHoe sBJIeHtre, HanptrMep peayJrr,rar nrr6poca MareptrI{ trB ropflrlux
BBeBA, tr qro poJrb raaonofi Mareptrtr Molr(er 6rrrs s trHbrx cryqaflx AoMuutrpylo-
qer? z BoBMorfiHo caMoAoBJreloqefi, ru4no trB Toro, qro B HeMuortrx raJrar(TtrHax

na6nrogaercfl oqeHb BrraqtrTeJrbrrafl Horrqerrrpaqug raeoeoft Marepu[, aarrtrMaro-
qefi o6mupnrre o6nacrtr B qeurpaJrrnofi qacrr ryMarrrrocrrl. flocrepure xapax-
Teptraylorcfl, troBuAtrMoMy, BecBMa BbrconuM cocrorutreM soa6ymgenzfl u oqeul,
6orr,mnuu BuyrperrrrtrMtr cnopocrruu [15]. B erou cryqae peqb llAer o AoMtr-
uzpyroqefi tr caMogoBJreroqefi poJrtr raaoBoft rrarepuu rre B orAeJrbrrlrx oruo-
ctrreJrbno se6onruux o6pasonauurx, Raft NGC 2070 n 604 B trpegeJrax AaIr-
noft sHeranaHrraqecnofi TyMauuocrtr, a o6 o6urzpHbrx qeurpaJrbrrhrx o6nacrsx.
Morxer 6nrm, gante trMeercfl rrer(oropafl lrocJreAoBareJlbrrocrb or BuerailaxT[qe-
clux ryMaHaocrefi, mpafiue 6egurrx BBeBAaMtr, uauogo6rae HeAaBrro uaftgenuofi
Xrouaconolr u L{nuxxu [16], Ao o6rrsubrx ctrtrpaJrbrrbrx rr HetrpaBtrJrb]rr,Ix r{

Apyroro poAa ryMaHuocrefi c 4r{tpyanrrMu raBoBbrMtr ryMaur{ocrflMz, BecbMa

paBrr4qghrMtr rro Macce, paaMepy r{ .flpr(ocru. Xapaxrepncruna HaceJreuuocrl{
BrreIaJraHTuqeclttrx ctrcTeM B oTHorueHuu paSMepoB tr Maccbl oTAeJILI{Erx |a3o-
nrrx o6paaosauufi z nceft raaonoft Mareputr B rIeJroM, Molr(er 6rrru, naxoAurcg
n recnofi cBEBtr c paaBtrTrreM u cocrogutreM BneraraxTuqeontrx r:yuauuocteii.

flpuuocurvr 6narogapuocrr l. C. lop6a.reBy Ba troMourr s Ea6nroAeul{flx u
E. I4. Tlocrro Ba r{BroroBJrerrr{e peupo4ynqzfi. Mrr upuanareJrrHbr raH}r{e

C. B. IllrneJrbnepy Ba rIeHHbIe coBerr,r npr4 nr4cr{yccrdrr.
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9. P. Mycm,ant

Pacclrnar:puaaerca MexauIrBM uafiyrrerrl{rr aroMoB Ca II so {rornynax. Buauane pac-
cMaTpuBaercfl Bo3Morr(Hocrb pexorrl6nnaUuolrHoro MexarrtrBMa AflE cBeqeEtrx (pnoHryron.
a JruEtrrr Kr. OcnoarrraflcB Tra {opuynax (Q n (2), tror(aBaHo, qro B paccMarprrBaerrroM
onyqae (n nporunopeuura c na6rrogeuuarrru) truwtn H', uo {nonxynax 6nrra 6r,r ua rpu
rlopaAna flpse, qeM wunn Kr,

I[ otpzqauuro penom6uuaqraoEroro Mexaurr3r,Ia r(an rJraBrroro ucroqufiHa cBeqeurrrr
Kr-{nonryroB rtpuBoAflT pacqerhl, cBfl3alrur,re c oqenxoft q[cila KBaEToB, trBlyqacM6rx
aruuz (pnornynarrru [{opruyrnr (6) tr (8)].

flpupannunaa Bbrparr(euur (8) u (16), nafigerro, qro MexaHrBMoM cBerreutrE Kr-{,'rorr-
nyrroBEBlrrrercn o Jr e Kr p o H H r,r t yna p. OreHrponuarreMneparypa ?",tpe6yeuaa
Errfi coBAaHtrE na6rrogaerrlot trttLn Kr, 3aBtrcr{T or rrprrHr{MaeMoro BHaqeIIrrE Arrg cpeAHero
e{{entrnuoro ceqextrE Bog6yrflAaroqtrx crorrnuoBentlt z gua.reutrs cpeAuero a[er(TpoHHoro.
AaBJreIruE ir. TlpvTe :7.1011 cM*3 il in:10-16 cM2 roilyrraeM Tu:7500". O4rra4o
B cl{fiJry cxoAcrBa aroMoB Ca II c aroMaME flIelosEhixMeraJrJroB cJreAyer orHtrAar6 [20,2t1,
uto qrr)10-16. flplr qr, : t0-15 cMz fr 7ie : 7 ''1071crrt-e noryuaercE BrraqtrreJrbuo a,Ienrnafl
reMtreparyPa 7" : 5000o. B csssz c grtrM cAerrau pEA BbrBonoB o xapanrepe Kr-{rroxxynor.
u ux orrr|'c{fifr or Hd-ipfioltltynon. Cneueutre trocJreArrtrx cBffBar{o, rroBtrArrMoMy, c pexolr6r-
EaqtrEMrr.

CyqecrnoranrteJrvunrt K, o6rxcuero reM. rrro ro {nonny,ne BerrtrrrtrHa (P1;6roo Sop-
uyru(10) y6rrraetnapyrxy. Srot xoA (Pr,)O,ron corrracyercfl (cnr. plrc. 3) c xo4oru oerrr{qrrru
(P1)6nr n Sanere [23].

B nonrle pa6otr,r rrpeAJrolr(err .BogMoxtnhrft i\4exarrrrBM rrar]peBaHrrrr (pnomxyaon u {axe;,rou.
[au pxg aoryMenToB B r]oJrbgy roro, rrro B]ryrprr arrx o6paaonanufi aaneraer Brruoxonil-
rperafi HopoHaJrr,Has r,rareprrs, r(oropafl rr rocraBJrfier ueo6xo4rmoe renro.

VHaaano Aarlee, qro BHeBanHhrM r{ rrlrreucrrBur,rM BLIHocoIlr xoporamrlot Marepr{r,r rrB

(panenon Hapylxy, r xpcrrroc{epy, Mo}nuo 6rrno 6r,r o6trcur,rrr i,r xpoucc(pepuhre Bctrrrmr(}r.

Xpouoc{ep}rhre {aneJrbr (qrro*r.you4 flBrrflrorcfl oAHuM raa rnasnefiuux
oJreMetlToB artrzsuoft o6tacrr Ha rroBepxHocrfl corHrla. Xors corHerrHbre.
ctreHTporeJrr{orpaMMhr HaaraJrtr cHr{Marbcf y}fie c t8g2 r., Mbr SHaeM norta o tlru-
arsecnoii trp[poAe {nonnynon BecbMa MaJro. B ocHoBHoM aro cBflBar{o c reM,
qTo MeTolhr pelnellrrfl SToIi npo6IeMr,I Hocr{Jrrr Ao cl4x uop noqr][ qr{cTo rt a rr e-
c r B e r{ r{ br ft xapaHrep, qrotrpl1BoArlrJro n qeJroMy pflAy HeoupeAeJreHrrocrefi.

* llpegnapureJrr,rroe coo6rqeur.re no AarrlroMy Borrpocy clr. [1].
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1l OTHOmeHUT{ MexarrtrsMa trBryqeHus Bo {ronHyJrax tr {rarauecxlrx ycnoeufr,
IOCtrOACrByrOrqtrX B HtrX,

Hacroxqar pa6ora trocBfrrqeua ctreqtraJrbHo HaJrbrIr{eBr,rM {nonnylau,
ua6nlo4aeu6rM B JrtrHr{sx H lr K, Ca II. lnasubre Br,rBoAbr nar,r 6ygervr ocHoBbr-
Barr, Ha HerrocpeAcrBeHHbrx pacqerax. Borpoc o {ueuuecnoft upupoge nogo-
poAr{r,rx {toxxynon 6yuer o6cyxtgeu n ganruelimux pa6orax aBropa,

Ocuonuofi Botrpoc npr o6rrcHenr{rr cBerJrrrx {rnoxnynon, curr}raeMbrx
B Jrtrrrr4flx II u K, Ca II, Ho u r. 4., aro Borrpoc o trpotrcxo)fi[eHutr uanyuaeuofi
,{nonHyrauu B ortrx trlrtrv.flx DHepr.r4u. 3gecr, paccMarpr{BaJrr{cr ABe
BosMOlr{HoCru: a) yHaaarrHafl sFreprtrfl ec'rb peByJrbrar uporleccor {nyopecqen-
ur{rr B xporrrocrfepe uag Saxerauu; 6) xponroc{epa ua4 {anenaMtr aHoMaJrbHo

ctrJrbHo rrarpera, T. e. ee rtr.rrreruqecnarr reMneparypa 7,, B ynaaauHbrx cJroflx
sHaqtrTeJrr,Ho Bhrrrre, qeM B pacnoJro)fieHnofi nume {oroc{epe. 3ro r AoJr}r(Ho
Brerrr aa co6oft ycfrile:rrfre rrpoqeccoB roa6ymgeurfl aroMoB B coorBercrByro-
nrrlx qacrflx xporuoc{epn.

Itounperuax paspa6otxa rrepBoro MexaHr{BMa, MexaH[BMa {tyopecqenqrr,
nptrHaAJrex{zr B. A. Ana6apqynrauy [2]. Br.opofi MexaHuBM, trpe[troJrararoulrafi
TeMueparypHyro rrurepcrro, 6rrn BbrABurryr A. Vnsonr,Aou [3] tr B trocJreAHee
BpeMfl paccMarprrBancq B. A. I{parorr.r [4] u tt. E(uueuxefieporu [5]. B.racr-
.trocrr, B. A. Hpar ([4], crp. 116) uoreepr nprrrrrxe rtrtroreay r]nyopecqeu4uz,
yHaBaB prrA Barpyguennfr., c noropnrMtr ara rutroreBa craJrr(rrBaercfl.

Oguaxo n geftcrwrreJrbnocrrr rroJroxrer{rre ropagtro cJrox(r{ee, r{eM oro Mor-
ro 6r,r troxaaarE,cfl ua uepnufi BBrJrrA. 06 erou roBoptrr, r.ratrpr,rMep, cpaBrreHue
ctrexTporeJrr{orpaMM, cHflTDrx flpaxTuqecmr{ oAHoBpeMeH}ro B ryrrax Jrn:ar.ii.
K, Ca II u Ho. flpn narnrge Ha arr4 ctrer{rporeJrr{orpaMMbr * cpaay me o6uapy-
-?r(I{BaroTcfl cyrqecrBeHr{r,Ie pa3Jrtrarlrn. Tax, oqeHb r{acro re Mecra connesHoft
rroBepxuocrrr, noropr,re B ryqax K, n Kr-luuuri apxra, B ryrrax Ho, oHaaunaror-
cfl reMHbrMu. CoreprnenHo pasrusna ror{Hafl crpynrypa ctrer(rpo-
reJrtrorpaMM B o6orx cJryrraflx; HarrptrMep, B Jtnwvw Ho noxpyr trflTer{ MbrHa-
6;rrcqaeu Buxpv:l B ryqax ilvtuw K ux ner. Bce aro rraBo4ur Ha Mr,rcJrrr, rrro
car,I MexaFruBM trBJryqenmfl. frJra nu:enft K u Ho p a B Jr tr q e Ir. BosMox(Eo
Tar(E(e u paartrrrr4e B Br,rcore BaJrerautrfi e{{exrunurrx cJroeB **, lranyuaro-
rqlrx o6e iln:ut4n, r{ T, A.

Caua noalroEtrrocrr paBJrr{rrtrfl B Mexa}ruar\{ax trBlyqeuna (npr trauur,rx t!r-
Bl{qecnux ycnonunx) n cnmuefimefi lrepe BaBuctrr or xapaxrepa coorBercrByrG-
.qero aroMHoro rrepexoAa. B'racruocrv, EJtfr peaoHarrcrlofr. nuunu c orHocureJrb-
.no ne6onrmuM frorelrqtrarour soa6y)fiAelrrrfl MolnHo oxtrrAarb, qro Hau6oree
a{tfexrunur,rM npoqeccoM noa6yxtgeuua 6ylyr croJrr(HoBeHrrfl. Hauporun,
gla cy6op[urrarrrr,rx nurrufi., y ]roropbrx rroretrutraJr roa6yx4enrfl B e p x-
Jr e r o ypoBufl BeJrtrrt, cJregyer oxtu4ar:r, turo cyqecrBer{HbrM Mexarrzar\[oM
I[B.uyt1s11r" 6ygyr penou6zuaqrftr Ha nepxuuft ypoBerrb, cotrpoBor{rtrarcultrecs
coorBercrByrorqtrM trepexoAoM ruraa. 3{lferrtrBrrocrr, trocJreAr{ero MexaurraMa,
Houeqrro, TeM Bbrtrre, qeM Br,rrtre cretreHr trol{trBaqutr AaEHoro lanenreura.

* Cn., uanpur{ep, prrc. L19-121, a [6].
** 0ro paaillrqrle B Blrcorax e{(penrznur,rx trBilyqaroqfix cJroeB Mo]Ker 6r,rrr rarxte

peByJu,TaroM coorBercrByrorq[x paBrltqtrft s rtexauusl4ax raaflyrrerrtrfi .
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Ug cnaaatrnoro c oqelluAg.ocrr,Io cJle/Iyer, arro AJrfl Rlrflctrelrljtr MexarrtrBMa

I,r3ryqenflfl Bo q)roltltyrax r{rrr [o.rrir{Hb] r{3yrrarb I{a}fiAyro JrlTrrlrro or[eJ]LHo.
To;mmo raHoii c?poro [rrA]rBi{AyaJrr,nr,r}i rrogxoA Mo)fier ycrar{oBrlrr, grn aroii
irrlttr;r,. xapaxrep Mexarrr,rBr{a r,r3rtyqerrr4rr. Hagerrno ycrarroBrlB MexaHr{BM

rraJryrleHtrfl, Mbr cMoll{erf [erarr, yrHe 6oree y]lepeHrro BaItJIIoqoHurr o {nauve-
cxtrx ycrroBr{fx, rocroAoTByrour{x r xpolroc{epHr,Ix cJroflx,' [por{BBo4frrlux
u3Jlyqenue B [arrrrol,i Jrrrnrrrr. Paay,ueercn, Bce Err{ coo6parxeuun'!Io,nrrur,r
rl0ctrTL IIe TOJILHO Ita.Ie0tUeUUltff,
rro rt ltoJrrrqecreeHur,rfi xapanTep.

flepefigeru rerrepb IretrocpeAcr-
BeIII.IO H UByqeH[IO I{aJIbIII{eBLIX

r[nonHy;ron. Buaqane paccrrorptrM
ocnor:nofi Botrpoc -o Mexarrrrarfe

{roxnym,uoro r{BJryqerrrrfl B Jtrrtttttl
K2. flporcxom4euue ,:rrrHr{r{ KB
(rlur. 1) ur,r o6cy4rru Hr{}fie.

9to6r,r ffoHKperr{Br.rpoBarr, BaAarry,
I\,LI trOCTaBIIM BOIIpOC, aITO fIBJIfIeT0f
ocrroBHr,rM l(Jrrr trBrryqenrn n Kr-nu-
nuz *-pexou6unaqnn nln eos6ym-
naronlEe cToJrrrlroBeHrrrr c SJieHrpo-
HaMtr. finn eroro r{Er paccMorpr{M ABe BoaMo}r{Hocrr4. ,(onycruu cHaqafla,
rITo ocrroBHErM MexaHrIBMoM SroHxymuoro cBeqeEtrfl B Jltrrruu K, u n ua-
uru Ho flBJrrrrorcff penolr6zuaqur{ Ha repxnrfi ypoBei-rb c trocJreAyroultrMrr
ilepexoAaMtr nuza. flogcqrrraeM oruollenue rrtrcra BaxBaroB rra coorBercrBylo-
IrIIIe ypoBHfr.;\ilfi Jrv:flrrw K ua yposens42P"1,, frnrrJtfr:ts.uvr Ho ua rperuftypo-
seur. flocxoJrbny HaM He trBBecrHo pacflpeAeJreHtre aJreHrpouuoft r(oHrleHrpa-
qtrtr tr oJreHrporlHofi reuueparypr,r T" eo snoHxyrax rro Bbrcore, rrarr 6ygelr
otreprrpoBaTb co c p e E Ir tr M rr BHaqeurrflMtr n" w 7".

Eygeu Ecxo4trrr, uB ocrroBr{ofi Sopuynu Arfl qucfia BaxBaroB ua nepxnufi
,t-fi yponenb r paa uorrr{goBauHoro aror[a. r{ucro rarttrx BaxBaroB, coBeprxao-
ulr(xcfl n 1 cuB Ba I cen, paBr,ro

/ - '"/oT -Tt"nt-->*: n"n,414nlr#) I tpO* e zkre os d'u. (t ),o,rnr a, 
l,

B arofi Sopruyne, trpeAtroJrararcqeft HaJrrlqtre y enexrpouoB Mar(cBeJrJro-
tsoro pacflpeAeJreHtrf cxopocreft, Mbr trMeeM: kr + t- qtrcJro r f t paa tro]rusoBaH-
rrbrx aroMoB s I cM3, (PJ, - aSseHrzsroe ceqeuze [Jrs trpoqeccon penoru6u#
qtru Ea /r-fi yponenr r paB trouuaoBagrroro aroMa. [ns (Pr)r, trctroJrbgyeM trBBecr-
EOe Bbrpalr(eHtre

Our. 1. I(1 - nunur I( r cnexrpe ([aneua;
I(f -runza K n cnenr:pe uenosllyruennoir

t!otocr[cprr

p,: _!!.!!(_ ku,ur+f'rl;(t' (2)

* Paayueerca, Bce rraJlaraeMoe EtrEte oruocrrrcfl z r nuuuu I{r.
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IAe gr, 73 - cr&rtrcT[qecHr'rfi Bec &-ro ypoBrlfl, ur I r- cyMMa tro cocTogrrtrflM r +1
pa3 troHuSOBaHHOrO aroMa v ku- Hoe{{trqueHr {OrOEreHTptrqeCHOrO trOrJro-

rqeHtrr o k-ro ypoBufl, paccqrraHubrft Ha oAtrH aroM. B {opuyre (t) uu He yqilr.r

Bbrr{yrfiAeHHux peron6uHarltroHrrbrx trepexoAoB, TaH HaR ux poJrblo B ur{tepe-
cyrorqux Hac cryqafx MolnEo npeHe6pesb

Bepa, Har{ cHaBaHo Bbrrue, cpeAHtre BHaqeuufl t't,es.Te, Mbr 6yAeM Arrr qr{cfla

SaxBaroB Ha k-ft ypoBeHb, coBepruarcrqtrxcfi B r(oJroHr(e c ocHoBaHtreM B I cMz

14 Bbrcorofi, panuoft Brrcore {tonHyna, trMerb

@ m'or

Ny-->n- ru"N,+r( *" ';'' [ (p,l.r- fi o,4r,' \hkre / )
(3)

(4)

rAe ly',.-t- 1-rrucro rf 1 paa troHrrsoBalrHblx aroMoB B yHaBaHr{ofi Houonrie,
Ha ocnorarruu (3) ucnoMoe orrrolxeHtre paBuo

fret"
--

(PJr ' 
zkr E

ll, (N rril,- 1[ (ca III)
(Nt_t)s, /y(H II)

," OrJn

o"oof,'*
[T,u',"

frer":
LkTe'

IpIrrreM AJrfl BoAopol\a r :0, 4na r(aJrEqtrs r : I
Tlurerpanr,r n upanoii qacrn (4) necrrvra c,na6o BaBr{c.trr or auaseuzs 7".

B erqenaenrrueficretreurr or ?-" aanucur o rH o rrr eH r{ e aTtrxtrHTerpaJroB-
troreHqrrarrbr rroHrraarltrrr y H u Ca II Mailo orrtrararorcfl Apyr or Apyra *.
floarouy MbI He c[eJraeM nnnaxofi cyrqecrBeHuoft ornu6nz, llpvunnT": 7500".
O6ocHoBanr,re aroMy 6yger gauo AaJree. Benlruuuy ku gta rperbero ypoBHs
BoAopoAa MbI Mo)fieM BBrrL corJracuo o6r,r.{Hoii xparrrepcoscrofi {opuyne.
,(,ira Ca II le;rusnna &, 6una Ba.rrra corJracHo pa6ore fpuua [7].

B peaynsrare troEcqeroB, npoBe[eurlbrx rro {opuyre (4), 6rrno rroJryaleHo

/ D t /V (Ca IIT)A:B.ttffi. (5)

Ecrz 6r,I IroreHrtrEaJrr,r rroHuaarlr{rr y BoAopoAa r Ca II 6:ul:r. oguuar(oBrlMrr
tr cpeAa HaxoArJracb B repMoAtrr{aMtrqecnoMpaBrroBecr4l{, orl{orrentre If (Ca III):
:/[(Ca II) gonffiuo 6rrno 6u upanrrrqecntr paBrrflrbcfi orrrorreuum /[(H II):
://(HI), u6o oruorueutrecyMM rro cocroflrlyrrrwlt.ryt'.ur s o6ozx cilyqaflx B

tfoprvryne r{oHrlaaqtrr[ flpanrtrqecntr oArruar(oBo. floarony B I{aHIroM cryqae orHo-
rrenpre [/[(Ca III): n'r(HII)]', r{oropoe Mr,r orMerEM rnrpl4xoM, 6uno 6rr
rrpanTlrqecnu paBHo ** ornorueuuro coAepE(asnli rtamqr4f E BogopoAa B coJr-

He-rnoft o6onoune, r. e. BeJrtrqrrue, panuoft tro tropfiAlty 2.1,0-6 - 4.10-6.
Taruu o6paaou, ur,r r4r\{eJrrr 6r,r lo troprAr(y: Axl0-5.

* Bnegeuue n (4) rerrrneparyp B rrpetreJrax or 5000 lo 10 000o Merfler oruomeuue lrrlre-
rpaJIoB Dcero IIa rrecr{oJrbno npoqerrToB.

* * AoilE uefirpamnoro KaJrbqtrE rro cpaBrrentrro c trorrtrBoBarrrrrM n xpolraoctpepc nn-
qTolr(Ha.
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13 4eficraureJrr,Hocrtr troreHllr{aJr troHl[Baqtru y Bo[opo4a (/.0 : 13.60 a. s.)
IIeMHOIO OTiltrqaeTCfl OT IIOTeHq[aJIa trOHI{3aIII{r OAHaffiALI I{OHtrSOBaIIIIOIO

HaJrr,qtrfi (Xt:1L.87 a. B.). Hporue roro, Bo {rommynax repMoAuHaMtrqecxoe

paBrroBectre IraBepr{flHa Hapy[reHo.
floarouy geficrnzrerEHoe orHomeuue /f (Ca III) : 1/(H II) [onmuo or.ru-

qarbcr or [//(Ca III) : I[(H II)]'
Oguano paarrocrr, AX:13.60-1L.87 = 1.7 a. s. Boo6qe crorrr. rreBeJruna,

Trro yHaBaHHoe paartrrrtre MelfiAy o6ozlrr orHomeHr{rMra 6rrm 6onrurmru He

Mo)fier. Ecru, HatrpuMep, s o 6 o u xcryqarx, T. e. c LX : 0uAX : L.7 e.s.,
I\{br AorrycrrtM cynlecTBoBaHtre TepMoAI{HaM[qecHoro paBHoBecr{fl, To orHorrreHtre

tI[ (Ca III) : I/ (H I])l : P[ (Ca III) : 1/ (H II)]'

upu 7 : 5600' rr BaAaHHoM ze He Mo)fier uperaofirr,r 30. B qeficrBr{reJrbHocrrr

noa6yxtgenue aroMoB [ trx r{oHrraaqufl B xponoc{epe u upory6epauuax orJrrr-

IIaIOTC'T OT TeX, I(OTOpbre trMeroT MeCTO trptr TepMO[U]raMr{qeCHOM paBHOBeCr{tr.

O6lqufi xapaHrep tlyuHrluz noa6yxr4euux n AaHHoM cryqae Molr(Ho

ycMorperr, ue rpa{uHa, Irocrpoerruoro Vnaonrgor{ [B] AJrr apyrrrtrBrroro [po-
ry6epanqa. 7Is sroro rpa{uxa cJregyer, arro xorfl o6rqa.s cretrerlb trorlr{Barlurl
B r.rr{repecyrouleft uac o6nacrrt c[er(rpa (E].-LL.B7 a. n.) ra nrrrue, rreM rrprl
TepMoArrr-raMuqecnoM paBHoBecrrr{ c reMlreparypoft T :5600", uo p a B Jr r{-
q rr e B crelreHr{ trourrBarlr{I{ [Jrfl AByx aJreMerrroB c paafltrqHr,rlrr X, u e H b-
u e, areM rrprr TepMogtrHaMurrecrtoM paBr{oBecr{I{ c ynaaarrHoii reurtepa'rypofi.
'Taxrau o6paaolr, Mbr uMeeM rce ocrroBaHrrfr yrBep)fiAa1'E, arro orrrolleHrre

[Ii(CaIII) : /[(HII)] : [I[(CaIII) :I'r(HII)]'uo rpnoHxynax ]re Mo)rier rrpe-
Bbrrrrarb 30, r xanHpafinufi npeger 50. Cnegonarenr,uo, MaHcr{MaJrb-
H o e orHolretrfie A no {noxxynax [oJrrr(Ho 6r,Irr noprgxa 5' 10-a.

Paccl,rorpuu retrepb cyrc6y aJrexrpouoB, trorra4aroq[x B peByJrbrare
pexou6uuaqnfi ra ypoBer{b 42P"1, aroMos Ca II fi Ha rperufi ypoBeu},
aroMos H.

Paccuorpun aroMbr H. floflas na rperr,rfi ypoBenr,, DJrer(rpou ,Mo)fier uJrr4

otrycrurbcfl B:ur'B, nrv rrotrtrflrbcfl uog leftcrstreM lraily.reuufl BBepx. Ilocneg-
urfi cnyuaft rar(fire BftJrroqaer {ororoulraaqtrrc c rperbero ypoBufl. Oguamo na
pacqeroB, Br,rtroJrrreHrrr,rx aBropoM [9], cnegyer, qro Bepoflruocfi, yr(aaar{rrrrx
ilepexo,uoB BBepx upene6pexrrrMo MaJra rro cpaBueur{ro c BepoflrHocrBro [epe-
xol{oB nuua. 34ecr ,fie aJrexrpou Mo?fier rrotracrr, c rperbero ypoBufl ua n:ropofi
I4[I{ Ha nepur,rft. B o6oux cryqaflx BepoflrHocrb trepexo[a trpaxrr,rqecntr o[r4-
HaHoBa; AJrfl lrepexo4a 3-+t Hoar[{uqueu, Aat :5.54.L01 , [Jrfl rrepexoAa
3-+2 os paBerr: Aaz :4.39.L07. Orcrcga cJreAyer, uro upu6ru{BrrreJrbHo
IrorroBnHa aJrer(Tpor{oB, BaxBarbrBaeMbrx ua rperufi ypoBeub, 6yner ror-
qac rfie rrepexoAr{Tr, rra n r o p o fi ypoBerrb, coa&aBafl uBryqenue B Jrr{-

uurn Ho.
'PaccruorpuM aroMr,rCaII. B arou crryqae rroJro)fieHtre 6yuer aHailor[rrur,rM.

34ecr (pororounsarlzeft c ypoBr{r 42P"7, Mo}nuo uo,nrlocrLro upeue6peqn. Ponr,
trepexoAoB BBepx B sacrorax tn:ovft rax)r(e upeue6pemzMo MaJra. Tannu
,o6paaou, (paHr:rauecmu xarrtruul aJrexrpoH, aaxBaqeHHbrri ua,ypor:ettL 42P,/,,
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6yger creAoBarr, BHr,r3 r{a ypoBeHb 42S,,,, uro 6yAer necur H r{Brryqeutrro B Jrr{-
urn K.

Couocrasnqfl TotrIrr{o vro cltaBarrHoe c re}I, qro Mr,r troryrrtrJrrr AJrfl Bepx-
Hero r]peAera Berrr4qr.rr{br,4, pauHoro 5,70-4, Mbr Mo}r{eM yrBep}r{Aarr, creAyro-
rqee. Ecnn 6tr, tlati I,IIJ AoIrycrIlJrI{, }raltyrrerrr{e B.Trr.lHrrr I( nsrsnocb peByJrL-
TaTOII petto,v6uuaqr,rorrHbrx IlpoqeccoB, .fo rr[c,.to H]tar.rTou, [3ryqaeMr,rx {roH-
ItyrroM n rrulrnlHo, [oJr]r(Ho 6u:ro 6u]ra rllrr [ol]fl,qr{a (l) upenocxoAurr, arucJlo

r(BarrroB, I4SryrraeMbrx Ter[ ]fie {troHHynou rJ JrlrHtrrr Kr*. 3ro troJIHocrbro IIpo-
Ttrtsopeqrlr na6nrogeuusu. rlncno rrBarlroB, [Bryqaeil,rbrx {inomxynaMrr B .ir}r-
rursx K n I-Io, Han trpaBlrJro, oAr.loro [opFr/{Ha. Bonee roro, Mr,r y}r{e ytror{rr-
HaJur, rrro qacro B Tex Mecrax C)o,'ruqa, r.Ae rrr,reercfr flpHoe {noxxynrHoe
rrBJIyqeHI{erK-nur"rnn, H I,I H a rt o r o r,lgnytlgHrr llrrrr.rlrl{H*rrer. I4rotrriio
B c rr Jl b Ir br x xpouocrpepr{brx BcrrbrrrrHax, Horopr,rx Mr,r BAecb He r(acaeMc.s,
ql[c,]]o rtBaHToBz n3ryqaeMBlx B JII{Hrrtr FIo, lto}ner B ]lecHoJrbno paa upenaorlrlr
qucro KBarrroB, u3ryqaeMLrx n mtnwt Kr.

tr42 cHaaalrrroro ]retrocpeAcrner:rrro BrJTer{aer, arro pexou6lruaqrn H e
M O I y T tIBiIfITLCtI OoFIOBIII{M I{CTOqHI,TIIOIVI CBerIeI}lIfl {nOItXyrOa B ;-lrrHl{tr
Kr. ,(anurrfi BrrrBoA r{6r troJryrrr(Jrr,r cpaBrrerrr,reu nlrnnir }Io u K uo {roxHv.rrax.
Teuepr, [,Ibr trortax(eM, qTo ro )r{e caMoe cJreAye? rr rrl arraJrllaa a 6 c o Jr ro r-
H o r o Buaareur{fl Dr.reprurr, lranyuaer,roii B Jrrrurrrl K, {noxxyraM[.

.(ra uucla BaxBaroB (pexou6znaqufi) ua ypoBer.rb 42P,6, rrpoucxoArrrqr{x
aa 1 cert. s c'ror6uxe c ocr{oBaulrcM L cv2 tt nsrcoroli, panuofi Bbrcore
Kr-{roxnyJra, }rhr, corJracHo (3), lrrueeu

[@

N ! ,, :7./rr (ca III) l(--i-')'" [ (BJr,

[r2mkre 
/ J

TIpv T. : 7500' IroAorrerbr [aror

_ fren' 'l

,*" o, drl (6)

Iy'y--.2 : 7,/f (Cu III) . 1.68. 10- 13. (6a)

Itaxt4r,rfi BaxBar gJrenrpoHa Ha ypoBeub 42P,7, &roM& Ca II 6yner, fiaH Mbr

Bup:iln, Becrrr H trBilyqeHtrIo ftBaHTa htrs s qacrore K-nr.rurar.
Ecnu ur,r Tetrepb Ira MoMeHT AorrycruM, qro I[MerrHo peHolt6unaqtrtr flBJrflroT-

cn o c H o B rr hr M MexaHr{BMoM cBeqeulrfl Kr-{roxryJroB, To, upu]nanruur
paBHoBecrrfl , 1s'TTC[TO N r -z AOJrrr(HO paBHfTbCfl N}-"t- rItrCily RBaHTOB ftv 12,.

BbrxoAfrrrltrx Bo Bce cropoHr,r rra yxaaaulroro crorr6uxa Ba

1cex.:
/[z->r : itz^ f1a., (7)

trprlqeM rr]rrer.parltrr u4er rro sceia iluluw K, n uo ncefi c{epe 4n.I4yrelcus-
IIOCTb /1 3[e0b eCTr, trr{TerlctrBrrocTr, co6crBeuno ilrr:f.ttvKr,r. e. ua6nroAaeuas'.
rrrrreuotrBuocrb B [aHuoft To.rne Jtu:oyrvt M tr r{ y c trpoancrpatroJrtrpoBa]rr{an
H erofi Toqxe rrHTerrcuBflocrr o6rrsuoit tntlrl- tror,rrorqeur{fl Kr. Tax xam no.

{noHHynax Jt:a*ytfl.K, uano orJrurraercfi ** ot nuuun K, n o6rruubrx HeBoBMy-

* Ecru BogopoArrr,re aromr roe6yrr{Aarorcfl Tartxte E croJIr(IroBeEuEME, To aro Jrrrrtrb
ycfrfi]I'r Harrl BEIBoA.

't'x Ona o6rrslro nrurr,l crerxa nptrrronurra, AaBaE Merbmyro onBEBaJreETrry@ ixtrprruy.
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IIeilHbIX qacTrlx coJrrleall{oro AtrcHa, To yrtaSarr}rarl SncTpauo.rrflr{r4fl .B}rocIrT
trrEfirt orrro crr.f errrJH o IIe6 o ilbutyro oIIIII6ny.

?lanecrno, uro Kr -tlnonnyJrr,r o6napyrnuraror Jrr{ub He6olrbrtroe rroreMge-
HIre Ha AI{cHe. 0ro osrlasaer, qro aHTeHctrBHocrt IT, rrxoAflruarr n (7), cna6o
Melrrercr c yrJroM,$. llo atofi rpr.ruuHe MbI Molr{eM c ltrroJrrre Aoc.r.aroquoft gln
HAC TOIIHOCTI,IO HAtrI,ICATb

Nz r -r'fi \lr^ r,.. (B)

BosN{oE{uocrr BbrtroJrnr,rMocrn paBerrc.r.Ba r{e}ilAy trpaBbrMrr vacrfrMu (6u)
lr (B) nau rf [oJr]nrrri rlccJre]IoBarr,. I3enuulruy /v2_;1 ur,r Mo]r{eMorrpeAeJrr{rr>
HerocpeAcrBeEIIo ua la6rrogerruit. Hau6onrnrlre trpeIIflrcrBurr BCrpeqaer
orrpelererrlTe /[(Ca III). FlenocpeAcrBerrlraa oqeHxa srori nenzqr{uhr trpeA-
craBrfle?, riorrerrlro, 6o,nr,urrae rpy[r.rocrl{, 116o a'r.our,r Ca, uaxoAaqrlecf ]ro
BTOpoM CoCrofrr{r{u I,lorrnsaqr{r{, ne o6nagaror B TlOCryUrrorlr yacrr{ c11er{Tpa
xartr.rruu-lll6o clertrpaJrr,rrrlMr,r Jrr{HtrfrMrl. L[oarouy M6r trocry[uM HecrtoJrbl{o
zuaqe. tr4cctre4onauun E. fl. flepeuenrlrua [10] ronaaaJrrr, .rro {rnonnyrr,r K,
sarreraroT'B H r,r )ri 1r rr x cJror{x xpouoc{eprr (nr,rcora - [opflI(r{a 1300 xu).
B ro rNe Rpel,rfl Mr,r BHaeNr, qro c[cnrp u3Jryqenr4fl Hr,r]Hnr{x croeB xpouoct[epr,r
IIO ClJoeA{y COCTaRy I{ OTHOCIITeJILHLIM I{HTeIICIIBI.IOC'IaU rnr-rufi Ualyqerrurr
6rneon rt nnaccy F5. I{poue roro, r4aBecr}ro, rrro r.r a A { a rt e Jr a rvr r,r

xporuoc{epa B cBol,lx Hrrx{rrux rracrflx M a Jr o orJflraraercfl rro xapaHTepy
clroero cIIeHTpa o1' clcrrrpa rur?nr.reft Ere xpoMoct[eprr n coceAHr{x Her]o3My-
Iqelrnl,lx qacrflx cojrIIerIIIoro ruu6a. O6a aru rlan'ra [oBBoJrflroT y.r,Bep]r{Aarb,
rlro B rrrlrrrHeii xpouocr[epe Ha[ {arte,rauu, r. e. Bo r[nonnyuax, o c rr o B-
rI 6r M cocrofrrrrleM ],lorrlr3aqr,Ir4 ca nergercfl rr e p B o e cocroflr{rre, upe[-
cTaBJteHHoe Jrlrnlrfllur,r FI n K lr, rrro cJreAoBareJrr,Iro, arol{og Ca III uo {nort-
nyrrax K, xr e u b LII e, rreNr aroMoB Ca II. Lloarouy ]r Harrecrrre rr e p x-
ir e 1'o trpeAeJra ,{JIfl BeJrfl{unr,rI/(CaIII) ur,r r]o3l,x{eN,r neJr}rqr{}ry //(caII).
I{u}'te Nrr,I AaAI,lr,I AorroJr,nreJrr,rl're apryMerrrbr rJ o?rroure,ltr. upr{HrrMaer{oro.
Bllarrerrr{fl gln .l[ (Ca III).

3ai'ir,reMcs rereprr otrpeAerreuneM Beirr,rarrlHr;r /[(ca Ii). flpeue6peran
q.t'Icroa{ aroilroB, iraxoflflrqr4xct{ B noa6yffi4enr-rbrx cocrofl}rrlfrx, Mbr tro5{elr
quctrro /V (Ca II) ororH4ecrnrrrb c rr[croM aroMoB Ca II, uaxoArrrrlrrx cH B o c-
ir o B rr o [,r coororrrrrru. 3To arr4c;[o Mr,r o6osna.rr{M qepe3 ff1(Ca II). rlucn<)
/[1(Ca II)urr AoJr]r{Hr,r otrpeAeJir,rrL rla rrorr.r,ypa JtuHwD. IKr, upurrreHrfl reoprrro
caMououroluenun. calrolorJrorqelrre lt flr{Hr{gx K, lr FI, urpaer, Har( [3Becr]ro,
6onsruyro polr. flycrb rrnrerrcrrBrroorr; lra.iryarelrr{fl, RrJxoAa[Iero ra ir{rnon-ItyJIa, 6yror I.n. Ilaur,rirrr.u o5r1ee Bripax{e}rpre gnr 17, [ptrqeM r] cRrr3u
c llbltuecltagarrlrr,rl,r 6yaeu c.rrrraTr,, rr.lo ora gerflrlr4rja [ue laanlrclrr or ]ra*
rrpaBJreullfl:

Ir,: -'t' tlh. ,

r4e .f1 - Br,rcora {nonxyu, 71 - Hoa{{urlr{eHT [ailyareHr.rff, paccuraranurrrt
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na 1 cM8. flogenr,rtul

IIU eHT [O]'JrOIrlerrr.rf

t'i1e

r{ IroMrloE(trM tro[trrrTerpaJrbHoe

&7.. Tor4a trorrystrM
fi
e

1^: \ P7e-')'d'c,7,
.)
0

Br,rpalr{eHrre na xosSrlrr-

(r0)

({ 1)P^:4 .

^).

B o6rqelr cilysae BeJrzqI{Ha P1 nuyrpn SromRyla Morfier Merrflr},cfl c rJIy-
6uuofi h. Mrr yBtr[trM [aJree, qro oro geficrnurenrrro trMeeT Mecro u qro [arrHBrM

{anrou Mo}r{Ho o6rsc:uurs HaJrtrqtre B rleHrpe Kr-tnunn reMHoro uponana Kr.
OguaHo AJrfl orleEnrr rltrcJra /[1(Ca II) rrau Morr(eM c Aocrarorluoft roquocmm
rorofi(I{rb Brryrptr tfroxxyna Pl : const.

.(eftcrszrenbuo, HaH rloxaablBaror pacqerbl, BeiluqtrHa I[1(CaIT) oupege-

flr{ercfl B ocrroBHoM ruzpuuor,i ilfr:uurr K, r noo6rqe <6onoBr,rurri .racrsiull aroft
rrvrHEV. Pom xte r{BMeneHrrfl P7 c rny6nuoft cyqecrBeulra rrumr, AJIfl U e rr-
r p a Jrtrr{trrr. Tor4a Mbr floryqtrM crarrAaprllyrc {opnryny, trpu troMoqu Hor:opofi

o6r,r.rno yqtrrbrBaercr caMollorJrotr{errue n xporuoc{epe, npory6epaullax tr r. E.

Ix: P7(L - e-'t1. (i2)

Itoo{{raqflerrr rrorJroqeutrfi B trrurnuvt K, orpegenflercff B ocHoBHoM rerrJro-

BhrMtr r{ ryp6yreurur,IMr{ [BrrEteHuflMI{ aroMoB no {noHny.te. Pacupe4eJreHr{e

(c rny6unofi) uaparvrerpoBr xapar(replrsyroqux arr{ ABtrrr(eHlrfl, HaM rle tr3Becr-
no. oEuaxo BJrzflHtre ueugrorqeficf BeII4rIuI{tt ?7, uE HaxoAtrMoe 3HarreHue

,V,(Ca II) roo6rqe HecyqecrBenuo. IIro Ete Hacaercfl 6o.nee 6uc:rpo uesnrouleftcs
BeJrtrrrrrHr,r ryp6ynenrnofi cnopocrtlol fro ryqy BpeEllf , ro Mr,r aTo r[BMeHerIIre

yqreM, paccMorpeB gua npafiunx cJryqafl - I{tr}r{Hroro xponroc{repy u 6olee
BHEIUHI{E CJTOtr EE.

Ha ocllonarulll cnaaaulroro MbI Molr{eM, BMecro (12), narucam

Ix:'F^(L - e-ktN' (ca II). (r3)

Tl'ro6r,r no atofi {oplryne u ua6nrogeunoMy fiorrrypy Kr-nunru no {nonryne
,otrpeAeJII[rr, I/r(Ca II), rurr [oJ]]HHr,r, HaIt Br,Ilre yra3bIBaJrocb' al{ar}, [apaMerpr,I,
xaparreprrByroruue retrJroBr,Ie z typ6yreurlrr,re ABl{}flerrtrr aroMoB no SroHxyne.
,(na reuueparypbr Ts vlr,t BoBbMeM qtrcJro 7500". 06 o6ocnoeaur{I{ Droro ql{cJra

cM. [aJree. Boo6qe E(e lrpl{HflTfr.e "uvceil, BarilIoqarorlzLxctr B IrpeAeJlax or
5000go t5 000', HIIHaI(oro cyulecrBelluolo BJItrflHI{fl IIa Haxo[ullrre .A/r(Ca II)
OHASATb HE TTOETET.

Bonpoc o ryp6yreurnr,Ix cxopocrsx 6o;ree cJlolr(eu. B nactosrqee BpeMfl I'rMe-

.ercrr prg {aHron, cBtr[ereJrr,crBylotqux o roM, uto ryp6yneHruafl c]topocrb o1

n xpouoc{epe p a c r e r c B r,1 c o r o fi' O r:ou, qro B HurnHI'Ix cJloflx xpo-

uoc{epu, Ao Br,rcor rlopfl[Ha 1000 nlr, BeJr[rrtrHa ?1 M&Jl&, roBopflr AaI{HbIe

Peguana ll"L), Cnnnu6 r Meneera [12]. B c e lrvutrrl, AaBrutre Ha ctrenrpo-
,rpaMMax Pe4nraua cxopocrr, 1ttropflAr(a 1.6 - 1.75 xu/cer' Ha6rroAarorcf Ao

BLrcor rropflAlta 1000 xru. Cuuu11r Cvnna| n Meuaena, troJlyqegnble c 4ra{{rpax-
Ur{orrubrM ctrenTporpa{ott, ranxre Aalor trJIfl nntrneft xpOnaoc{eprr cnopocrl{ tro

') .)



Jlyrry Jpcunrr rloptjlrta 2..-r rt,vri ceu. (i;lpryloii (r()l)r)lr,r ! ,urrrrJr, r1o/(rlr{Marorrl},recrl

go 66nsrrrr,rx r!r,rco1', iliiror, riart lrpauI,IJro, lruiltlI,Il'eJn,rro 6rilrr,rrrrre (rriolroorrlr

lloxo/{nrr(rrc llo 15-,J9 rru/r:cri.'l'art, 0. A. t\,Ic;rrr,nr.r ri()r} rr lI . fI. Ilepcrrenrrulr

[13] rrolyrr,rrI,I /(.irr ,'rlrrrur Ilo Ilr (5,97ti) cl)e)(uroro lLyp6v;rrern'uyro cr{opocrr;
(uo,ir.yuynliorr.rr)roJ)rr;\rtr-r19 rlr/cort., []. 1[.lJllarur rlr,rrr f 1/r]rrarnc,,rl(.rriu,r114rT
Srr 1+078 (r{oPoc1'r, 11.7 tl,vt/cert, a;{irr .;rttrurii IJ6 rr }1. (rtopo()'rL 11..4 xulcer.
,(;ru caur'rr.rtttrrttii ll u K, (la II Vrrto,rtr,;1 lt5lrrarrrc;r ua lir,rcolrc (i000 rru
cltol)o(ii|r, A1=L5 rtN{/oett. 'fo cr-ryuatt, ttrtr'/1a ryp6yJrerlrrrarr or(opoc1'b olia3l,llra- ,

;[a0L 60rt,rIro.ii I,r ]ra lr.r,r3r{l.,l,t Br;r(,orax, CBrrB&}Ibr, rtari \{orrtrro ilyMaTL, c Ilclll)a-
lilr.[r,ilhIN,r yue't'oM I,lllo'fl]yMclllraJil,fiofo IiolrTyIla I.[ (];u)y].r'r[{il {)aRTopaMlt 11 il(,u]o

Hrclrl)[r\{cHTairLr:lor'0 xapar{Tepa. l[ei,itrrr;rrrotrr,rLo, i]cc r]o3]ro]nur;re Irrr(11'py-

trIeHTa,ilr,lri,le rlartt'o1)l,r. Iror')/? Jtl,I[tb Y ]] e ;r[ ]4 1r I,I I] a T r, r[r.rp[]ry JltrHilii .

Vrrerrnqcrrr,rc ?r o ul,rcoroii rrc upe;lcrra.lrirrro'r' co6oii u.nrrero yjlrrJ;lrreJlr,rrolo;
arol tltatt'tr o6trap1r111o11 t{ B 3Be3I[lILtx 06oJto,Iliax. H.attoucq, pocr ?1 c Rr,lcoToii

/(oJli.rt('il oiri14.tin r,(,.1 il ( r'(lriliil JI)('ilrDr r,,jrrtrrr ilr),'1(]?r(r'lilrii Ir,o1rrrr|r.1'p6y.rr,rrr'-
IIO 0'll tll .

Llro6r,i rrpon3reclr.r orIeHltyfil(CalI) c yuc'r'oNl nBlreuelrlrt; r)t c rr,rcoloi.i ,

paooMorprrL{ /{Ba itpaiirrr,rX Ca-r}tlL1}Ii a) {UOxriV.Ir,r I(, pacrroJral'aroTcrr B il il }n-
il l.r x c.rrofix ,xpoMocrlcpr,i, J(o r]Llcolr 1000-1500 rtM. lJ aroM cJrvqac Mbr rrl)tr-
MeA,r ?l :0,'l't,:7500"; 6) rll.lonltV;rrr,r Kr pacrroJtararorcfl n 6 o;n e c lt rn-

c o It rI x ciloflx colue.rrroii xporlrocdepr,r, I'lle r\{l;t rlpn\{eM ot :'I5 rtnr/r:orr.,
'I'* :7500".

Peayrr,rr,rpyrorlylo cI)e/Inloro (rrtopo(r1'r, ?0, r:ixoAlrrlyJo r] IlrrpalneHrre iIJrrr
Itoai[(trlr,{![cu'r'a rrolJroJrlolnrl , I,1t,r olrpe/(e;rI-ur{) liari o6t,r.rrro, {opny,rroi.i

1n:2# + 1)?. (14)

/{nn onpc;lercnr{rr'nerur.111111;1 7\ir(Cla II) lo r{ropuy;re (1.3), auloponr 6r,r,rr crrsr
pfrl( cler{rpo|paMM {rrortnylorr B o6;racru K-nlrrrr.rlr. Crren'rporpaMN,rr{ rroiry-
qa.rrrcb npr.{ IIoMon.u.r clleltl'pofeJrlrorpa{a o6cepnaroprir, (,]toHcTpyr,rpor}arrHoro

A. B. CeucpnLrMl,r l. A. Monrur;m [16.] rr nocrpoeurroro I'. A. Mouuur,rlr. /lln
Droro Bropafl u\o,rrb crtcltTpoleJrlro|parpa 6r,r;rra utrpoHo pacr{pblTa. cuuMnu
[e.]raJrr,loL Do rrropox{ iloprr[He o l(r,rcflcpor,reil I.4 A/uu.

flogronrta reoperrrtrccl{I{x Horrrypol tfopnayrr,r (13) rt riolr'r'ypaM Jrr.runll I(2,
Br,r1]eAeHtrril\f x3 o6l)a6orrtr,r o[cfirporpaMM, [p]rBeJla n cJroAyrolu,rM pesyJrbra-
TA}I:

t) 1.Ipc4c'r'au;lcullc rra6rrlo/'{elrHr;Ix riorrlrypou ynaBarruoii Qopruy;roi,i r o6-
rqeM yAoBJr0'fBoprrreJrblroe. I{ar46orrrrxee pacxo}HAerrr{e - B qe}rrpe Jrrrur{u K,
rAe rraxoi{trrcFr Jrwrrufl Kr. Oilnarto 31r}r pacx0}r{Aelr{fl B AaHr'roM cJrytrnn ,rn-

cylrlecl'Deurrbr, u6o AJrrr or(cur{r{.il'1(Ca II) rranrroe BrrarrcHrre, nan M},r y}r(e yr(a-
3l.,rrlaJlr{, rrMee'r lu n p tr u a JrrrHl{rr. oguu rta ilptrMepolj corJlacollatrufl E.a'i

6ntoger.uri,r r{ reoprlr{ IrpelcraBrreH rra (pur. 2.
2) B upeiluoJromeutrI{ ot :0 u Tk :7500", ArIfi1[1(Ca [I) uglyualorcr

arr{c.ira uoprllr{a 1016- 2.1016. B [peguoroE(errr{r{ }I(e vt : 15 Ku/cox n
T* --7500 Mr,r roryqaeM AJrrr /l/r(Ca II) uucna uopfl/Irta 1013- 2.10ts.

3 ltas. Itpbrrucr(oii oocepnaroplrn, r. I\ :13



(Drr. 2. Cnromnan Rpulafi - Ea6no-
AeHufi; rorrrlr BLrqrrcJrerrrrr no Sopnyne (13)

3) Oqerrna mtrpurrbl m*b.i crrexrpa [BryseHr.rfl ]reoua, cEuMaBlleroce
e TeM ,r{e clexrporetnrorparloM, rroriaar,rBaer, qro yqer trHcrpyMe}rraJrbuoro
Itor{rypa Mo}r{er r{BrvreHtrrr, ynaaauHbre qr{cJra, Hafi[eHur,re gnr //r(Ca II), ncero
Jltrrlb rla HecxoJrbIto AecflTnoB rrpoqeHToB, qro [ilf Aar{Hofi Baqaqu coBeprneHuo

EecyrqecTBeiruo. Boo6rqe }Ite cJreAyer erqe pa3 troAsepHrryrb, qro BeJrrrqtrHLI

.l[r(Ca II) oupe4erflIorcfl B ocHo]lrroM m tr p n u o li JrtrrrurlKr. B ro rfie BpeMfl

uamtr Buaqerrr{fl Arrfl aroit unpuur,r BrroJrue corJracyrorcr c ApyruME otrpeAe-
JIeHtrfMI{, IAe I{I{CTpyMerrTaJIbrrr,rMr{ I{CltarfieHtrflMtr MOE(HO IpaHTtrrrecHII trpe-

ue6peur,. B AalrueiiureM AJIfl uayqe-
HII'I SAHOEA I{SMEHEI{trfI BEJ]I4AII{EI,I

P1 c rry6lrnofi 6yUer trpoBe[eHo,

AeTaJIr,UOe fiOIIIISeCTBeHHOe U3yIIe-

Irue trcnafl{arotqux uHoTpyMeIrraJrb-

unx {aHropos.
4) IIa oclroBaul{tr I{BMepeHHr,Ix

HourypoB Jt:r,Hrrm K, u tlopnaynrr (B)

JrefHo II0ACqI{TaTL, qTo [JItr Cpe[Hero

rpnoxHyna c Martcl{MaJn,uoft octaro.r-
nofi unrencltBuocrblo lturr:,au. K, ro-
prrAra 0.2-0.4 Mr,r troryqnM AJrfi

Nr-->t BeJrrrqlrrrrr, 3&KJrIo{erII.ILre:

Melr([y 1018 u 2.10t8.
Cpanrurnr retrepr, trpaBEIe qacrn

paBeucrB (6a) n (B) . Eepn 71.rrn /y'2--5,r ualr6orcuree auaqentre, //r-r, - 2'LOr8,

a ranH{e//1(Ca II):2'1016, [o;nyvlrM, rrro B sroM cryqae rz, Aonmno 6rrtr''

paBlro 6.1014. !,rn xporrloc{epr,r aro coBeplrenuo a6cyp[Hoe 3l{aqeuue. ,(ln
o6rr.rroii, rreRoBr{yuIerrirorl, xpor,roct{reprr B ee ocHoBa}IuI{ MbI l;,Meerne:2'101'L"

Bmecrc Tcl , lro rluortrtynax IteJIIITIuIIa 7, (n touy lrte CpeAIItIfI) ue uoxer uperaoir-

Ttr eTo qr{cJlo 6onee sex,I R rlecl{oJr},rto paa. ,I[arxe AJltr flpnux xpoltoc{eprmrx

Bcrrr{rnen [27] ererttpoIIEafl ltoilqeHrpaUuit i, rte trpeBocxoAilr aI]IcIa 3'1012.

Bo (r:roxrtynax ffie rz" nasepnrtrta lre 6onr,rue 6.1011-8.1011. Ho Dro oallarlaer,
qro Br,rlrc\:riaBali:irroe Brraqeurrc t'l,s : $. 1[01a, rroty{o]llJoo ,q.tfi trr,Icro lleltou6ra-.
uaqsorrroit rr,Irrorear,r cBerIeIlITFI I(r-{rcHnyroB, (paxTtrrlecltlr Ha rptr tropEAHa

Bnrrrre 4ei,rcrlttIreJILItoro BHarIeHufl no tto r{rnonHyraX. Ecnpr txg

Mbr Boar,Mer\t/[r(Ca II):1gt6 nnlr 1013, ro l{axoAlrMoe sllatleuwa rt"6yger erlJe

6o6rue. Tanru o6paaolr, rr AaFlr{Lre rrogcalerr,I cBr{fiereJrlcrBylor trportrB rrl{cro

peHoM6[HaUr.1o]IHoro Mexa]II{3Ma I{sJIyYellr4rr {rortnylou n Kr-rutrntl.
B rIprIBeIIeHIrr,ix rloAgqerax trt1;I r{cxo[r{Jrl{ uB IrepaBeHcrBa

/[r(Ca II) ]//r(Ca III), cupase/{"rrr{Bocrb noroporo rax{rr o6ocHoBr,IBarracb xa-

pafirepoM cneltrpa xpouoc{tepu uag rfartetartu. I{ atoir apryuouraU[[ I'IIJ 1\'Io-

xeMAo6aeurr, eqecJle11yloqee. B tta.tectnc BepxI]ero [peAeJIa AIfl/tr1(Ca III)
Mbr rrpr{}rnJru rrrrcro /tI1(Ca II)x.Z.10i6. B ro }ne BpeMrr 3ro ql{cJro flBtrIrrercfl

noo6rqe BepxlrrrM trpeAeJIoM ilnfl rloJliloro aIrIcJIa aroi\'IoB Ca : Ca I* Ca II*
* CaIII IiaA {. cMz ocIIoRaEI{tr xpo}toc(lepu. B caMoM AeJTe, IIoJII{oe qtrcJlo

aroMoB Ca r'rag t cu2 <o6palr{arorlero croflD, corracgo Vuaonrgy [17], panuo

7.5.1018. FIo, corJracHo llaglr 3q6rlolt, roJlrl{rlHa xpouoc{epl{ cocraBJlfler

)i
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IIo qucily aToMoB or{oJlo 1/1s6e ToJ.tII{atrL,I (o6paqarcqero cJIoflD'

Cregorarerbro, rrag 1. cuz xpoMocrpeprl [oJrE(Ho coAeprr(arrcs He 6oree
7.5.1015 aroMop r(aJrr,qlrfi Bo Bcex cocroflHl{flx trouu3aquu. flpanga, HIIEtIree

ocrroBarlrte t[rrortHynonr Mo]I{or 6r,rrr, pacuoJro)fie}ro Hr{}He ocuonaultr xpouoc{e-
pr,r. [eficrrurelr],Ho, HtrrfiHee ocuoBarrl{e xporuoc{epu oilpeAeJlflercfi reM, qro
gln sa6nroAareJrfl, cMorpflrqero B[oJrr, fiacareJl6l1oft m nonepxllocrr{ Connqa,

olr[secxafl ToJrrqa * coluequrtx ra3oB, pactroJ]oI{eHII},IX IIr{X(e STOrO ypoBHfl,

6onrure eAr{rrrrqbr. Brtecte c reilI {roHnynr,r MLr paccMarpl{BaeM HaH 6r,r

(cBepxy)), a rroroMy o6uras HetrpoBpaquocrl aAecr, Merlbme, qeM B trep-

BOM CIyqae. oAnano Bce paBHo E 3Aecr, Mbr AaJreHo u rny6r <o6paularorqero

cJrofl)) trpoHr{ruyrb HeMoE(eM, u6o a qeErpe lrvrrufr K nennHxoa{{uqueHr ce-

JIeKTtrBHOTO trOI'JrOIrIeHtrfl U, CJ]eAOBaTeJrbHo, BeJrIrKa o[TtrrlecHafl ToJItrIa <o6pa-

qarcqero cJroflD, trsMepeHHafl aruM r(o9{{I{qtrelrroM. Bo scgfioM cilyrlae troil-
rroe qr,rcro aroMoB Ca ua[ t c]r2 ocnoBarrr{rl ([JrorinyJra Ee Morr{er 6urr 6omrue
1/roo uracna aroMoB Ca uag 1 cu2 <o6parqalolqero cJrofl). ,[ouycrurr, qro u B

aroM H p a li rr e u cJryrrae Bce aroMr,I Ca naxo,unrcfi Bo BTopoM cocrof]Iltrr
uoHr{Baqr,ru, T. e., crrtrratr, qro ff(Ca III) :7.5.1016, Mr,I Haxollrrv, ynn i,
qucro 1.6.1014, rrro raxx{e a6cypgno BeJII{no.

Ha ocuonanr.{r.{ Bcero Eatrroxter-ruoro MEI Bslrry)fiAeHrl orr(aaarbcfr or pexoM-
6ruaqraonnoro MexaHI{BMa cBerreurlx K,-{tnottr{yJloB u o6parutrcn H gpyrofi
DotsMoxrrlocrrr - Mexalrr{BMy soa6yxtgenlrfl aroMoB Ca II o Jr e H 1' p o rI-
H r,r M y A a p o lr. flpu aroM, rIocHoJIr,Hy na E.Teno tproxmynax HaM TorIHo

Ire r{BBecrrrrJ, Mr,r [oxa orparrfiqr{Mca aaga.rer,i BLIfc}rr{T6, s riaxoii uepe 4annrrfi
Mexarrr{BM r{o}r{er soo6rue' o6ecne.tr.mb H a 6 r ro ;1 a e M o o rlanyrrgr.rlrg

n Kr-rpnoxnyrax.
Ecnu zr(CaII) - urcno aroMoB Ca II B 1 crt3, rraxo[rllql{xcfl B oclio]rrroM

cocroflrrr{[, ro arrrcJro npoqeccoB noa6yxrgerrufl aroMoB Ca II, coBeprualorql,Ixcfr

ea 1 cex. n cron6nrie c ocr{oBarrrrelr l. cru2 lr srrcorofi, paanoii Bhrcore 11 ;{inox-
rryna K., 6yuer

(15)

rge qnkt) - a{{exrunHoe ce.Ieure AJIfl Boa6yrfiAaroqux crorruoneuuft,'
oh- ripfrT,,qec*afl cropocrr,, oupeAerrreMafi paBerrcruo* -| m" d* - hurr.

TaH lxe r(an r{ pauee, BBeAeM AJIa orleunrr cpefirree Brl.aqerlrzene.

,Il,anee, y Hac trona Eer roqnblx rtor[secrBeurrr,rx [aHHbrx o xo[e BeruquHLI
qp(t) co cxopocrbm. floarouy ucrroilr,ByeM cpeAuee Brrarreutre qrr(,0), Horopoo
o6oeuaszlr sepe3 g1z.

VsurBreas cr(aaarruoe, a raxlr(e BBoAfl n (15) MaHcBeJrJroBo pactrpeAeJreEtre

oKopocreft., troflyquM

rrCI
lY t->z:

rye Er, - h,rfi.

* trilsrrrepeuuaa xobSsrtqremou.'reu$epuutoro'tldrrodegu;.-'" " ': i "" "'7'r'':;; ' "
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Benuuuuy N[)Z MBI AoJr]r{Hr,I cpaBlJurb c BeJlrirrrrHofr NZrt, aagauaemofi

{opuynofi (B). firn ororo HaM ueo6xoguuo Btsecrr n (tti) uau6onee upar]Ao-

uogo6ur,re [apaMerpbr. PaccuotplrM cuaalaJra Botrpoc o uennvlrue 7". 3ra
BeilflqtrHa, ItOHer]HO, BLIme, aIeM TeMtrepaTypa l'paHEqr,I QOroc{epu Co;[nqa,
r. e. 4600'. C gpyrofi cropourr, ara BeJrtrsnlra [oJI]r(Ha 6rrrr, nauepuflI{a MeHbIrIe

10 000'. 3ra nocueAuflr reMneparypa BbraBaJIa 6r,r r xpouoc{epe uag {ame-
narvru 6onee clrJrr,Hylo l{orrnaaqrrlo, aIeM Dro Ha6rloAaerca [18].,[anee, B aro]I
cJryarae s cileftTpe xpouoc$epr,r uag ifareraMr{ Mr,r AoJr}r(Hbr 6r,rnu 6r,r Ha6rro-

la.Jb I{HTeHCr{B[r6re SarrpetrIeH]rbre ilIIH,tIx Hl{cJropoAa, trpncyTcTByloulue B crleHr-

pe rio.napur,rx clrsnrft. floarouy Mbr BoBE,MeM BuauaJre opl4eHTllpoBoqHoe BHa-

ar.eur.re T" :7500". Mu ynugult, qro rI al'o qlrcilo, rIoBrAr{MoMy, BaBbImeHo.

,{.nn a'roro Brrasenl{fl 7" nr,rpameHr{e, Bar{JrIoqeEHoe u {urypr'rtre crto6nu

r (16); paBHo 2.4.1.06.
Pacc,lrorpuru rerrepb Borlpoc o BeilurllrHe qrr. HenocpeAcl'Beullo Rerualr4ua

Qtz Ann aroMoB Ca II ue r{BMeprJracb. O4naxo }rer{oroplle oIrpeAe.,leHHLIe 3a-

ITJIIOIIEHIIfl ]] JIA}ITIOM OTHOIIIEHIII{ M6I BCE }I(E MO}I(EM CAEJTATI]. OITTATTT4T,T IIOHI{-

aoeauur,rfi arom Ca oruocr4rcfl rro cnoeMy crpoerrrrro rt rpytrne rlerroqHrlx MeraJr-

Jrol. C qpyloit cropolrhl, I,IriBecrHo [79, 27] , uto HaIt pa3 Artfl IrIeJIorIHbIx

NreraJrJroB a(flpenrlrnuocrr, B o s 6 y}1( Aa rour{ x cro Jrn}r o B euu ir

oco6euHo BbICoHa (no cpanueHldlo c [pyrr{Ml{ aJIeMeI'IraMIl). Eonee 'roro, cy-
tUeCTlryIOuII4e encllepl{MeHTa,IIb}ILIe I4cc,IIcAOBan]lfl olll[AeTeJILCTI]yIOT, tlTO AJIfl

p e B orr a n cHr,rx tr:uwft floJroarl{r{X MeraJrJrol] aQ{rentnrnoe cealeHr4e IUIfl
noa6yxtgarorlrrx cronxnoeeHlrfi ropa3Ao 6onuue, qert o6br.rHo rrpl{HrrMaeMoe

BHaaIeHrIe [ :19*to cu2. Tan, 4nn pe3olrarrcgoli nusrau 7644 A naJrr4rr,

aToMLIKOTOpolo IIO CBOeMy CrpoeHI{IO HaRpa3 TO}ItAeCTBeI{HLI aTO-

rrranr Ca II, B. A. (Da6puHan:r [20] ua ocuoBaHr{rr BorrAoBr,Ix nauepeuui;ir rroJryqur
gna a{{exu{BHoro ceseHrfl aroMa q(urr) s MaKcI{MyMe dlyunquu.Bo36y[{Aeurs
BHaqeHue 2.Itt4 cuz. ,(anee, gtn :nuruuir D, u D,, Na I Hpucro{ * naure.n

p.lra q(on) BrraareHrre 3.1. t0-15 cu2. flpao4a, arrr BHarIeHItfl q(o) otuocatca
n MaHctrMyMy {ynnqru IroB6y}HAeHr4a. Oguano BIlarreHEE q@1 ryuuurepecylo-
ueii nac anenrponnoir reMrreparype orJrr{qarorcfl, Hart trpaBll$o, or q('u,,,)

Bcero B rrecxoJlbno paB, 'lan .rro rro lroprAr(y Bertrrr[Hbr q(o) gila runuii 7644KI
Lr D1, D2, Na I He Moryr 6onee qeM B ABa-rpr,r paaa orr[rlarbcfl or yfiaaauublx
qtrcroBr,rx aHa.reu[ft grrfl. q(o^).Izlcxoga rra DToro, cJreAyeT o]Kr{Aarb, al'ro I{ AJlf
peaolrancrrrrx nvttnfi. CaII, r. e, AJrfl rauvit K n H, arraaleHlre qr, gorrxt"o
Bafirroararbcfl Melr(Ay t0-1au 10-15cM2. Bo scgrtolvl cryr.Iae Mbr I4MeeM Bce ocHo-
Barrtrfl cqr{Tarb, qro M[HlMaJrbHoe BHaqerrre 8* iltn K-lrar.run unnonu o6pa-
BoM.He Mer{brrle {0-16 cM2, 9r:o ana.regr{e Mr,r Br{aqaJre rr r{crroJrbayeM rlpr{ rroA-

cqeTax,
flpnnuuan, Ear(ouerl, gnn n" BHaqeHtre 7.!Ott, ynaaarrHoe Bbrltre, Mbl

roryquM, rrpupaBHnB (8) u (16), uro .tVr(CaII) :1..2.1.0t6.3rosua.reure
/'V1(Ca II)uaxogurcfl Brryrptr BoBMoxilroro Ar{arraBor{a Berr.rrrr{H //1(Ca II), xoro-
pxtl uu ycraHoBnflll paEee Anf cryqafl,Ut:0, r. e. AJrf }rfftr(Hr{x cJIoeB

* Cno,qny anaserui q(o*) u coorBercrByron{ym nrrrepflrypy cu. [211.
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xpoMoc{eprl. ClelouarcJr},Ho, Mr,I nr,rl{}rM, rrro Aa}fie oruoctrTerr,Ho HeBBrcofiag

sJrer{rpoHHas reMtreparypa 7" no {roxnyJrax, paBHar 7500", B rr o Jr H e

Ao c r a r oaIH a AJIfl cogAar{r{fl r.ra6nro4aeuorougryrreHnna Kr-{nonnyJrax.
rl.ro rxe Hacaercf JroxaJltrBarluu Kr-{;nonryJroB, To, B coorBeTcrBuu c Ha-

6nroTleunRur [10] rr [au]rr,rMrr trollcqeraMlr, rrar,r 6ygeu cqurarE,, arro arr{ t}non-
r{yJrr,r pactroJraralorcfl B c a M Lr x r-J r{ }fi }r rr x cJrogx xporuoc{epn,

B uponegerurLlx pacuerax Mr,I rrpl4rirrJrtr gta :1.0-16. B ro ]r{e BpeMfl Bbrrne

yrta3T,rDaJrocb, r]'l'o gefic'rnn're;nbr'roe 3Harren^e ,1r, i\Lttr JIVltuu K Ir,romer 6srtr
cytuecrBer-rlro 6onrme yltaaaHgoro Bnaqer:rr,rfr. Hauouuwr eue paa, trro r{ax
paaAJrrraroMoBKI, r,rirrerorql{xcrpoeHtre, To }fiAecrB errHo e co crpoe-
HrIeM aroMon Ca II, BHaqeuue q(tl-) oxaeuBaercfl oco6euno 6onsilruu r{ paBHr,rM

2,10-14 cM2. EcJru urr, il coorBercrBr,tu c sruu tlaxroM, BoBr,MeM \ngip
BHaqelrue 6orr,ruee, qer,r t0-16 cMz, ro reMneparypa 7'., treolxogr{Mafl AJrrr co-
3AaHLrf Ha6IrOAaeMOrO r{3 JryqeHtrfl B K z-JrBtlF,rl]l7, rrOHr{3r4TCtJ,

rlro6r,r rlMerr, Ilo BMolnHocrb oqeulrrt, BrIr{fl HI4e rrp[I{IdMaeMofi ne.nnunnrt 4 r,
Ha Haxogr{M},re 3rraqeurln'1'e, upvaoAr4M r ra6n. I Ailfl paBJrr4rrubrx 7'e'rora-
pu{rvr uenr.r.rnur,r tlnrypuofi cHo6xr{ Br,rpax(eHzn (16)

F,z: (#)" 0 *w),-H. $7)

Ml,r nragnu, rrTo rrplr roM )r{e z"a,re$vn;r, .:7 .1Ort,
IIo rrpm Qtz :10-15 cM2 sJrefirpoHuas reMuepary-
pa, rpe6yeuarr AJrrr coa[aurrfl na6rrogaeuoro rrs-
JryueHr{fl, trorrrl}Haercs Ao 5000'.

flpanga, n 4eficroureJrr,Hocru a{rpenrunnoe ce-
rleurre Mo?r(er oxaBarr,crr 6onrnre 10-15 cM2, Hporue

Ta5,'rr.rua 1

TOrO, trplltHflTafl BeJltrqr{Ha gnn n" Mo?fleT oHasaTr,cfl TaHrfie eaBrrrueHHOfi.
Ognano Bce paBrro uB r{aJrox(eHHoro nlrrrre cJrelyer, arro DJrenrpoHuafl reM-
rleparypa Kz-tfnortnynon Mo)r{er .6r,rrr, cyrIecrBeHHo Htr{Ere, seM
rlpr{Hrrafl HaMr{ n Br,rurrcJler{uflx reMrreparypa 7500". B uo,nray DToro roBo-
ptrT cJreAyron{ee o6ctosrenbcrso. Coornercrsyroqre pacarer},r tror(aBr,rBaroT

[221, rrro [a]He nplr rartofr or]rocflreJr 6Ho urar(or'r cnex,rponuoft TeM-

treparype, nan 7500", R crrefirpq szrxneft xponroc{epu na4 rfarenaMtr cJreAo-

salo 6Lr oEtr{AaTL Harr4rrr,rfl eereuor,:i u Hpacroft tw:ruft rroJrflp}rbrx cussnfi,,
Oguaxo arrr JIr{HI4rlt r:e na6nrogarorcfl. flpan4a, rrx orcyrcrBtre Mo}nuo 6r,rno 6rr
trotrrilrarbcfl o6sncuutr, reM, rlro a${exuronuft yponeur, Kr-{noxnyJroB 3aJre-

raer H rr 1r{ e ocrroB&}rr4fl xpouoc{reprr (clr. urrure). Ho n DTo 'Ee cr{r{Maer
Iror'rHocrbro yxa3auHo-1,"r rpytrHocrrr (orcyrcruun nunuit rroJrapu6rx cvauuil),
ra6o nce xe xpor,roc{epnbre QnoHnynrr Aaror BaMeruoe r4aJTyqenue B K2-rr4Hur4
I/IHa Kparo Arlcna.

Ornocn'rcnrrro HuBHarr aJrer(TpoHHafl 1'eMtreparypa, neo6xo4lur,raa IIJ|fl
coagaur{fl Ha6ilrogaeMoro trBryqeHun e K,-rplonr(yJrax, AeJraer paccuorpenurrfi
'MexaHr{3M cBerreHr4fl aTbMOB B ETrrX {nOnXynax oco6enno [paBAotroAo6Hrru.
Hauounuu, qTo aTor BbIBo[ BhITer{aer rartx{e 14 rrB Toro, uro pexolt6rnaquonrlrrft
Mexaulr3M MLr Br,rHyrr{/Ieur,r 6rrrut fio;fiHocrbro ofBeprnyrr,. Tpetrefi rr(e

ta log 17re

;000'
550()
600t)
6500
7000
7 500

5 .39
jJ . btl
5 .89
6.08
6.24
6.38



BOBMSII(IJooTI,I Hc Cyrr1ecl'lryeT. 0ro 71aer oCHOBaHtre CAeiIaTL png sannrcueunii

R orHorrreHEtr xapar(repa Kr-{noxltyJroB.
1) OruoCureJIbI{O He6oIbrIafl sJIeHrpoH}Iaf reMtreparypa, ueo6xoquMaf

[;1ff cBerleH11fl K2-{ilOltltyJtoB, T. e. or}IoCItTeJILHa,q J]eIItOCTb BO36yH{AeHtrfl

aroMor Ca II s xpoMoc{epe, o6tncuner, trorICMy Kr-{noxnyJILI saHIIMaIOT

o6br.rtro 66nruryro [.rrorqaAb, qeM {roltxyJrbl, cHrII\taeMbIe B I(pyrllx Jlrllrtrfix.

tr4anecruo, sro B cBflBfi c BTITM r[anrom K.-$noxmyJILI gBJlflorcs noo6ule o4uofi

trB Hatrilyqlnrlx xapaltrepl'I0rl{It altrlr]liloii o6lacTn IIa corHqe'

JlerHocrsro BoB6ylrtAeHufl arol\roB Ca II s Hrl]flIltrx cJIoflx colrHerlllofi xpo-

MOC{epbr cJreAyer, rloRrrJ{rrx,rolliy, o$rflc}rflTr, rrrraJrrrarueHa B c e M [tr c He *

CoruUa certr AoBoJrLHo uetrpanr{.rrr,}1o pa36pocarllrblx cBerJrblx trflTeH, Itoropl}e

Ha6[IoAalorcfl B Jryalax l(,-nunrllt.
2) BrOpOe BalI{HOe BaHJIlOqeElIe, HOropOe MrI Mo)fieM CAeIIaTb, C9CTOET

B crreAyroueu. B cBoeNr trpeAnapr{rerbr{orr coo6IIIeHIIII aBrop uonaaar It],
rrr,o 11pu BJregrporigor,l reMfleparype 7500' pcrtor,I6unaUuoltHr,Ie rrpoueccbl tr

trpoqeccDr Ro36yg{Aeur,rrr croJrn}roBerrr,rflrvll{ Irrpalor AJIfl JIuHITII I{o no {noHxy-
Jrax CpaBHrrMyIo poirL, Ecru reuepl (lra uro, ItaltMbI BI{AeJIII, I4MeIoTcfl cepl'e3-

Hr,re ;ogoBa\trrt) 7'e< 7500', poJrL CroJIItlIoBerIIIft saMeruo IIoIII{}Haercf . Talt,

TrpmTa:5000" orHorrrerrtre srrcila penoM6]IHaqr,ril rla tpetui:l ypoBelrb n qtrc-

Ay noa6yXr4aloull,Ix clroJrltuoBellrlit (raxme IIa rperull ypOueul) ol{a3}'IBaer0fl

paBlrr,rM '/rooooT BMecro egrlr{rrutr l\Jrrr 'l'e : 7500'.
'fartnlr O6paaolt, peI(OM6trIIaq[oIIHLIe [poqecCbI AOJITI(IIrI trIpaTb Anfl JIE-

Er{I{ Hd Bo d)Jrofirtyrax 6 o r e e c ylU e cr B eIr }I y Io p o Jrr)' aIeM Bo3-

6ymgaroqne cTotrIHI{oBeIitrfI t * > 3, DTo, troBtrAI{MoI\{y, !I trl]Jlflerctr o0noB}rofr

upn.urHoi.t coBeplxeuHo pasilflallloro xapaxrepa K, u FIo clleltrpor.errtror.paMM'

Ogr{aHo o6cyrrga,rr, Dror ]rotrpoc 6onee ro4po6no, Ao llsyalefltrn cnofrctlr

H"- {roxxyJroB, MLr cefisac ne 6ylter'r.

Ilepeiigeu It I{oroJIItoRaIII{Io JIpHII11 KB B ctre11rpe {,nortrtynoe. MH c'tutaeM,
qro cyrqecTBoBagr{e ar.oiiuurrRU cBrrsa}ro c y6 r,r B a rr u eM Il e 11trslaIrEI

p^: j4 Bo QnortuyJre Itapy)fiy, u HatrpaBJrerlr{It or Uellrpa

Corrrrui. B 'toM, tITo aro geilctlrr'rrerlLno lreAer It florrDJlerrl'rro I lrunuu K,
6onee reurror.o IleHrpaJlblloro lllroillell{yrlta, JIeIHo y6egurrcr rra ocHoBaI{I{n

aJreMenrapr.rblX paCeeron uo {iopllyJle (10). Cgenanrroe lrpeArloJrox(eHtre co-

rlracyercfl co cJreAyroqtrM t{laxrolu. I3arcglreriep [23] ua oclloBaulll{ usyqerufl

BanoHa I{BIvIeIre[[IfI flpr{ocTr{ {aHenon rro Atrcr(y ConHrIa ycTa}loBrrJl, aITo }toI{T-

pacr <{aneJl - trpllJIerfianlafl {oroc{epau lla1cullaitell IIe Ha Rpalo coJrueq-

HOrO [ucma, I{art oarl{TaJIoob paHLIxe, a ]J IIeItoTopoM paccTofIHIII{ Or nero' 0ro

rrprrBol{r{r It roMy, arro B}IyrpI{ {, a ,: e Jr o lr BeJII{aIIlIIa (P1),p",t l{Meer Mal{cu-

*]ryu, op, cpeqnefi otrrtrqec1oft ronule"- =, 0,6 tr B o6olx Hs.trpaB;lelll{sx or eroii

rry6uFrr,r yMeru,maercn. C qpyroli croponr,r, rllottHylLr pacuoJlo?fieH],I HaI(

pa3 rr a A {amelalrn. Tarnu o6paaort, y6rrnanue (P1)6ro,, no {uonuynar
flBrrflercrr IretroCpe[CTBeHHLIM cIIe/IcrBI{eM O 6uIerO reuJloBopo pe}H,IMa

B axrtrBr{oii o6nacttl Connqa. Bce oro rpa{ilreclu{ [peAcraBJrel{o }Ia {nr' 3.

+ B orlrsne ot Kr-lfuorcxyaoa, ua6arogaeMErx EaA { a Ke rI a Mrr'

oO
JO



fl,arlurrft {aHr uoxrer cJly}r{trTb oArI}rM i4B rJraBrrhlx oBr,/(e're;rrro'r'o rJ tronr,By
ToroT qro Me,fi[y {aneraun r.r{noxnyraMtrr{Mecrcrr recnarr +[B]Tire-
CHafi CBfl3t,.

B. A. Hpar B ylr{e yfiaablBaBmeitca pa6ote l4l o6'snctrflr Hartrqrre Ju{}ir{tr
Ka relr, rrro r{aA o6racmro, rAe o6paaylorcfi cBerJIrre r}rroxrtyJrbr? cyulecrByer
cnoii n o r Jr o trI a ro q e ft . Marepzu. flpegroroxrerrue o roM, rrro no rfnox-

HyJrax BeJrtrqurra (P1)4non : {.^ yO"rruer Hapyxty, rau}fie orpaE{aer rpamr ynenn-
 

qer{r{fl orrrocurelbuort pollr npoueccoB
uoc{epr,r. Oguarto B }ra[reM trcroJ]-
r(oBaHrrr{ Jrvurutt Ke Mr,r r.re orAeJrfler{

{ronnym,I or pacrroJroxterr}rblx BLIrue

xpouocrpepnurx o6nacrefi. 14sMefle-

nue P1 y Eac 1IocI,Ir uenpepunurtfi xa-
.paltrep, otrpeAeJraflcs o6rquu rerrflo-
BrIM pelr{trMou n {ranene-{nonxyne.

O6cynuu rerepb uocnegunli no-

trpoc - o IIpoucxo]r{AerrrrE troBbrrueH-

noft areHrponnoii reMrreparypLl Ro

trolJrolqeHtrf BO Blrelll]{r.rx cJrofrx xpo-

{roHxynax. flcu-o, alro ara BaAaara rDur' 3' XoxPl n r}aHere tr ([irroHxy.rre

AOrlKHa pernarbcfr coBMecrHo c raxofi rxe aagaueii gln {ane.,rou. o ron, uro
'tpartenr,r lr {noxnyrbr cpflBa}rLr {uanvecHu, Mbr rorrbno qro roBoptrJrrr.

Illavqeune BaHoIra pactrpeAeilelIrrtr reMrreparyprr o rlane;nax c otrpeAererr-
Hocrbro cBlr[eTeJ]bcTByer o To[4, tITo nocJreAlrtre He rraxoAflTcfr l;.rr B ryrleBoM,
rr[ B rroHBeHTrrBr.roM paBrloRecr{r[ *. c gpyroft croporrbr, oqerll, uacro {axenrr
EaxoAflTcfl B COCTOflIIIIII paBI{OBeClIfl, O qeM MOrrtHO CyAtrTr, Iro oTrroctrTeJILr{OMy
rrocroflHcrBy r.rx frpnocrvr. 3ro (uocnonr,Hy Mr,r trcnrroqaeM HoHler(q[ro I{ IIepe-
rroc retrJra lIBJryaIerrI{eM) nr,tuyrxgaer Hac Bar(JrIorrETr,, .rro c {tarteJrax [epesoc
Tetrra coBeprnaercrl rryrei\r retrJrotrpoBoArrocrtr. ,{pyr.llx RosMO}r{Hocrert lrrr
Trorta Ire 3HaeM. B.racrnocrr, IrarpeB claHe,rron [pr{ rloMorlr4 rrarrrx-Jrl46o alexr-
poMarr'rErrrr,rx MexaHr,rsMon (Amoyneno Teuno) MaJro Bepofrrerr, u6o rparryJrfl-
qtroHrrlrc rI Upoql{e [BrI]ne[IlfI n r[aHenax BecL[,Ia cna6r,r. Ogriano r1pegtroJro]r(e-
rrl{e o roM, qro ucroqutrH Tefrra, HaupeBalorqlrft {artenr,r, pacrlolo}He}r rAe-TO Br{e
caM[x {ianenon, Rcrpeqaercrr c rofi rpyAr.rocrr,ro, .no noc{{uqrrerrr renJrorrpo-
BOIUOCTrr B yCJTOBrrfrX SBeB[r.rrJX arnrocrfep Becr,n4a lran. Reponrlree, arro 6o"rree
rrarperarrMarepr{rr, TetrJro or noropor,IlepexoAr{r rt([aHe.rral,r, u o o yu e cr-
B y e r B nenocpeAcrBeHlroM coceACrBe c uarepnefi rpariena.

Mr,r uueerr ocrroBautrfr It] oroxrl(ecrBr{rL ynaaaH}ryro rrar.Ileryrc Mareptrro
c rt o p o n a tr, rr o li lra'repreli.

tr4ayuan Hopouy 1l Jrrarrr.rr{ 5303 A, a ranffie n lpyulx.]rr4rrtrrflx, Ra.,rr,lnaeiiep

[24] o6uapy]r{rrJr, r{ro rratr a n r Ir B I:t LI M u o6uacr,sur{ rracro rra6;rro4aror.cn
nBurfieHufr nopoHaJrrrrrofi lratepran, r{rrofAa rralpaBJrenrlne or coruqa. c;re-
[oBaTerlbr-ro, B arllx cJryrlnrt rrcroqnur{oM xoponatr,uoll Marepl{r,l cjry}na:r
.pacrroJrofi(eHHr.re Hr{Ete rracrll colneqnofi o60touHn, r. e. Iro L]yqecrrry {aHe"uu

* Cu. [3], otp. 405.
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(u.tlnoHHyrrr,r). C arr{Nl, rroorlAltr,IoMy, cBrraauo rarulie I{ ro, rlro ItaH paa }IaA

{arenarrrlr trrrrerrctrB}rocrb cBeqeHrrfl MorJoxpoMarrrqecxoro rrBryqentrf Roponbr

oco6enno Br{coxa.
Ecnlr ynaBauHbre coo6paxteuufl BepHr,I, To DTo cMofi(er ran]r(e o6rscnum'

aHoMaJrbHo Br.IcoHyIo uolII4Baqrllo aroMoB Ca II r'r Apyr[x aroMoB n t]anelax

L25,261 u prr[ Apy]'[x Saxron. rlro xe Itacaercfl roro, [orreMy crerleub r{a-
rpena {arteirol: ue oarcHr, ll}rcoHa, To ETo AoJr}Ii}ro B ocrIoB}Ior{ o6rr.c:unrrcn
uranopi rrJrornocrblo nopouarcuoft Marepl4I'T.

Tot me calrr,rli lrexarJrraN{ HarpeDa}rrrrr r\[br ]ro]He]r npegrloJTo]r(r,trs 4eitct-
Byrorqr.rM r{ AJrfl {rrortxynos, It6o, cyAr{ IIo xogy P1 , e o6oux o6paaonarnrx
rocno4cTnyer ogrrrr rI Tor ?r(e teurouor,l pe)fiuM. FIartoHeq, BHeBarInbIM r{ I4I1-

TeHcr{BH}rM BbrrrocoM BbrconoHarpetoii noponanrnor,i nrarepr4u Lr3 (bafieror} Ha*

pyEry, n xporuoc{epy, Mo}r{Ho 6rrro 6u o6rscnurr, u xporrroc{tepnr,re ncnr,rruHr.t*.

PaccuorpeHr.rafl rrrtroreaa o MexarJrIBMe HarpeBa HopouaJlblloi.r uarepuefi
(panelou, {lonrtynon r.r Bcrrhrrxen lrocnr, noHeqro, canar,rii npeABapLIreJIEEbIfi

xapaftTep rr AoJrlHHa 6r,r'rr, rr AaJrr,Ilei{ueM rroA'r'Bep}ngena Ha6nIoAeIlI{flMr{ r/t

reopueii.
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AHAAEr,rI,Ifi HAytt CCCP

II B B E C T I,I fl }T P bI M C H O ]t A C T P O (D I/I ts I4 II E O }T O I,I O 6 C E P B A T O P I4 14

Tou IX, 1952 r.

3BE3I$rbI [4 S,ir UriTr,oooroNr ETP I{PLI MCHOI,I A(;TPO@nl]I{tIECItOiL
OBCEP]IATOL}IIU t4 I,IETOI(bI ]/T]ETA OC.I]ADJIEIII4fI Cts}'TA

B SENI HO[,i ATL,I OCOEPE III,I/I G}OT(}S.IIETTTP t4tj ECITI4X
rIAD.lrK)llEfl nftX ilEl,ENrEilnbtx :JBEI3A

B. Ii. Huteomoo u El. Il. Ilumoitoccr,

B anea4uon erexrpn$orouerpe, ycrarroBJrcr{rroM na 20O-rrmrruMerpoaoM Meur{cnoBoM
TeJrecrorre HprrucHofi acrpo([uar.recxofi o6cepuaropr{r{ B Cuuenae, rrclloJir,3oBau oreqecr-
neuuuii {oto5rltroxurrenr, ODV-17. 3;nexrpo(foroMerp BecbMa rrpoc.r ro cBoeft Hororpynqulr.
Irx uauepenua (pororonou rrpr{r,rerrorr r-aJrbBaHoNrerp co cBeroBrnM orcqeroM (<mynr,ru([nenc>)
B CoqeTaHr.rrr (, yorrJrrrTeJreM lrocToEHlroro Tor{a.

flplr ererrpo([orouerplruecHlrx ua6nro4cHr4rrx AJrrr rtoryqer.ndrr pe3yJrrTaroB nr,rcoxofi
roqlrocrrr nco6xogulr BecbMa rrqarerr,ur,rrl y.rer o{(peflra ocra6;nenus cBera B ae}rsori arMo-
c(pcpe. Bo r{Horlrx cryqafix npr.rrrerre[r,rc cpeArrrrx BuilrreHrlfi oc,na6resas ]relonycrlrMo.
Paapa6otannr,rt arropiurr Nrerog olpeAeJreurrrr BlrearMoc(pepnrrx BBoBAHLTX Befirlru{H r,r qBe-

ToBbrx ar{Br{BaJIeHToB o6ecne.tusaer rpu na6nro4eHr4rrx [epe]regrrbrx BBeBA troryqc[r4c He-
o6xoguurrx AaHHr,rx Arfl yqera ocna6nenun cBera rrprd o6pa6oute r{alfiAoro r{Hgr{BrrgyaJrr,-
Horo na6.nroleHlrq.

S t. C 1951 r. r.F(pr,rucHoft acrpo{lrara.recHofi o6cepnaropnr Haararr,r pery-
JrrrpHIJe Ha6rIoAeHI4fl trepeMeHrJr,rx BBeB[ na 20o-ulrrurtrMerpoBoM MeH]rcnoBorl
reJrecxorle ctrcreMbr MaHcyrona (MTM-200). ,(nn aroft qenlr uctroJrl,Byercfl
BecI,Ma npocrofi 3Be3[Hhr]i alexrposotoMeTp, rrocTpoeHHr,rfi ra nnepnr,re trctrbr-
TaIrlrblfi aeTopaMr{ B coqera}rtrr[ c aMeptrHaucnr{M t{ioroylrnomureJreM 931-4.
elqe B 1949 r. Paapa6orxa orealecrBeHrrbrx aJrenrpocraruqecnllx {oroyltrorrlr-
reJrefi O0y-17 c cypbMflIro-qearreBr,rMrf rforoxarogaMlr, [peBocxo4flrqr{x rro
cBorM IrapaMerpaM QoroyrranorxrrreJrtr 931-A, troBBoJIIrJra ocyrqecTBrrTb BDe3tr-

Hbui aremrpo{ororuerp coBpeMeurroro rutra trcr(JrroqrrreJrb}ro I{B oreqecrBeHrrbrx
MaTepr.raJIoB, Mrt c.ruraeM, qTo fipaTHoe orr{cafltre aroro upu6opa Mo]fieT
trpeAcraBtrrb rreHoTopBrft un:repec, trocr(oJrr,ny oH, IrecMoTpfl. Ha cBoro trpo-
crory, BrroJrrre oupaBAaJr ce6ff B rrpoqecce perylapnoft Ha6ilroAarerbHofr
pa60rhl.

Ongnrpo{oroMerp ycraHoBJreu B HocMrrroBcnoM {or{yce :MTM-20.0 Ha
I(olrqp troJrofr'ocl4 cnJrorreHtrrr trocJre[Hero, ocHoBHbre olTuqecHtre rrapaMerpr,r
STOIO TeJreCHOtra, trsroTOBJreHHOrO e foll AJrfl gHCneAr{qUOrrH},rX,pa6oT,
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.a BareM per(oHcrpyrpoBauHoro r{a BaBoAe uM. OfIIy (n 1950 r.) 4nx crarltrouap-
nofi pa6oru n o6cepnaroptru, cJreAyrorqr{e: Ir ..I 

I

,{zamerp cro6ognoro o"Bepcrzn Meutrcna, uu. .200
Oxszsaleuruoe Qonycuoe paccrosrze, cm. . L40
Macmra6 zao6pamerza t MM:z' ,4

SneHrpzrecfiafl cxema {ororuerpa trptrBeAeua ua {rr. t.
flpurvreuaeunrft HaMtr B Eacrorrqee BpeMfl {oroyuroxtrreJrb ;OAy-17

((D9y), oro6panuufi trB rrerbrpex yMrrorrurerrefi ororo rtrtra, uMeer oJreAyroEre
rrapaMerphr:

Hauprrxeuze Melr(Ey Kalxgrrrvr'Racr{a1oM, B . 68

O6qee Earrpfirr(enze ua (poroyunolr(urerre, e . 950

, Terusosoftron(20oC),.a. . . . . . i ! . . ; , . 3.10-0
. @rymyaquz reMroBoro ror(a, a. . 3'10-11

(Doror:on or BBeBEBT 6,0, A0 ua MTM :200, a . 4.l}-g
f[prne4euuble Buaqeutra lpnynryaquft oruocarce n rrocroflrrrroft BpeMerru

RC, panuoft L.2 cex (cu. nzme). Harpameuue Merr([y HacHaAaMu s 68 s

3.80

(Dur. 1. Snenrpuuecnafl cxet{a BBe3IIIroro onerttpo(porortetpa

or{aSaJrocr, otrTEMaJrr)rrrJM ll oTtroruel{trIl IIoIle3Ho]i qyBC'fBI,ITeJILHOCTtr yMHO-

rirurern. flonr,riueuue rlarrpfllr(eHl{n uo B0 B rra nacnaA yBertrquBalo qyBcrBtr-

Terr,lrocrb tloroyruuomtrTeJrfl lrpr{r{ep}ro B celuL paB, Ho trpl{ erorf orHoltrentre
ctrrlraJra H mylly Hecr{oJrbr{o yMerlblrraJIocL.

flurarrne dloroyunorHfireJrn ocyrqec'r]rJrflercfl cyxtrMu 6arapeauu EAC-60,
rrepeB oxpaurrr,re colporuBJrelrflfl -r?;. Haupalreurre [oAaercf ua {oroyMHoEtE-
reJrr, cleqrranr,uofi rpe5eumoft I'p, o6ecteql{Baloqeft rrptr ee paBMr,II(aHIrE He

ToJrrno orruuoqeuue 6atapeft, Ho rt ux paaMr,irtalrlre Me]r{Ay co6ofr (uo 6nortaru),

a Tafi)r{e orrtJlloqeuue 3a3eMJleHtrfl .

,to
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,{.nn usuepeunn {oTotonoB lrpr{MeugJrcn rly.B(rreul'e,rrLnbtfi r'amnanonetp .f

ts correral[{r{ c ycrrJIlrreJl€rM 110cl'oflrrr.ioro ToHa.

Mrr mcno.ruByeM raJlbRalro\{erp co cBeroBr,rM orcqeroM (trlrynrrrarlrlexct).
Ou osenb yAo6en u pa6ore. Enalogapa ero HerlyBcrBr4reJrrrr{ocrr{ n rrBMeHe-

I{IrflM IIaI{JIOIIa rr CpaBIIIITCJILUO lqa.nOit qyBCTRT4TeIT,HOCTII r{ TOJIqT{aM, OI{

ycTal.IoBJrerr lra o6r;rsnoll, AocTarorrHo Nraccl4BHo[,l croJle. flapauerprr raJIBBa-
rroMerpa, I4BroroBJrerrroro 3xcne1-rr,:ueuraJrr,HDrMr{ MacrepcHr4r{u Jfeuunrpag-
clioro EJler(TporexHuqecr(oro Ilrrcrlrr)'Ta I4rrE{errelloB cBrr3r,r llM. Eous-BpyeBr4qa,
ralroBhr: rorioBarr qyBcrBr,rreJrrlrocrr, 1.8.10-0 a/,r(; BrryrperrHee cofillorr,rBJrerrue
1580 ou, BrrerrHee Hpr4rr,lqecxoe 39000 oM, rrepr{oA 1.9 cen.

Vcunurenn flocrorrrr]roro roHa - o4no;lar,rrorr,rit, r{oNrrleHc&rlr{onnr,rft [1],
co6panuni,i rra [ollorl]cBrroft nerarurprsecxofi iraNrrre 6]I{8 (65J7-6}It17B),
rrocraB JreH rroii n a.neri.r1lo.lrerpaqecnraiii peuurlr :

I{anprxeHlrelrar{aJra,B... :i.tt
ToE uaxa"ua, Ma . . 220
HarprrxreHre rra'r'o1uoii cerrtu (gr), B . . 0

Flanpanieaue cerriu rrpocrpalloTBenrroro Bapr,[a
(gr), rr 12

IJanpatiouue aHol(a, ri 8

Orpuqate;t t,rtoe ctleu leHtre ]Ia ]illpilBJrrrmuler,i ce'r'xe
(gr), r - 2.2

I(py'r'u:rra anoiluofi xapar{1'epflc'rr.rrru, pa/n 240
ltpyrrana xapalt?epac1rlHtr ce1'fiu flpocrparrcrBeH-

HoroBapntra,pa/n.. .-100
Cer,oqEruil'on.a. 1.5.10-'11

B ycr,rrrrarere l)accMarpl4BaoMoro rrllra rlMeer iuecro Br.raqr,rre,rrblrafl o6llarnan
CBflBL IIEPES COIIPOTI,JBJIEFII,IE.I?1. IIOATOVY HiIYTII3HA YCI'IJII4TEJI'I B I.{EJ]OM,

OtrpeAeJIfleMafl HaIt I'l3l'lCIIoItI{e TOHa B IaJlLBaHOMeTlle [pI,I I{BMeI'IeHI,II,I IIaIIpfI-
,r{eHlrfl Ha ylpaBJrfJlouert ccTrre, orrasr,TBacrcn pannoit ToJrr,r{o 70 pra/n, Ilpu
ETolr, ogrrario, cyrqecrBet{Ifo rIoBr,rIIIactcg;nr,rlreituocrr, ycr,rJrr4.rcJrfr, coxpaHfl-
rorqaflcfl /Urfl BxoAr'rlrx rrafil)rrir{errrnitTlo 0.8 n, a rarrme yflysuraercFr ero cra-
6r.r;nr,nocrr, ]locrorurrrag Bl)cl{cHr,r \cr,rJrr{TeJrfr, IlaBHafr [por{sBeAel{r{ro Bxo11Horo

corrporr4rJreuwgRfraBxoAHyIo eMrioclbC, cocralrRerB Harrrel{ cilyqae 1.2 cerr.

tR :4.7 ueroua, C :0.25 l,F'). 3rp{errunnoe BuarreHrre uocroaunoft npe-
Melrrr HecrtoJrbrto Merrr,Iue BIrtrAy rraJlltrMfl o6patuor,i cBfrBrr, 3uaseuue IrocroflE-
Irofi BpeMeHlr uogo5pano ua coo6pamenrrl;I Bo3Molr{rro 5olr,ruer.o [otraBJrerrutr
myMoB {oroynauomr.rreJrf IIpI4 ycJroBrrr{, q'ro tspeMrr orcqera x3Mepr.rreJrrrr.roro
uplr6opa ocrarrerctl erqe rlrloilne l1plleMJreMrru no cuoei,r tTpoAoJr]rurrenbrrocr]r
(uopn4rta 5 cex.).

Hoa{{nqueF{T TonoBolo ycIIJreIrrrfl paDelr rr Haruer{ oJryarae 330, .11o aoor-
BercrByer upI{ MartcrrNra;[r,IIoii rIyBC'r']Jr.rreJrbHocrr{ rrBMepr.rreJrrrrror"r alrraparypr,r
(rrnnnuamuoft [yrrrr{pourte rarb]laHor{erpa - fir,: 1000 orvr, Rt :20
nlrnoolr) BrrarleHlrro Bcero rrnrur, 1.5. t0-10 a/n. flplr neo6xo4r,ruocrrr rrour;l-
ulelrug qyBcTBuTeIIbH.ocTlI aTo oqeub JrerHo [ocTrrr.aeTcfl yBeIluareHueM BxO,q-
Iloro cotrporr4BJrelrl{fr. florpe6noctb B aroM Mo}r{er BosErr{KHyTb trpn IIoJryqetr[tr

Soto yuuoxwr elrft c 5o nr,ureit uo ;rea uoii rr yBCTBT{r errbrro crbro.
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Pery'rraponna alyBcrBl,IreJlbuocrrr ycr{JlrlreJrfl Bo BpeMa teHyIqeft pa6orrr

OcyqeCTBJIfleTCfl IUyHTI{poBaHI4eM IaJI},BaIIOMeTpa; flpu STOM AOIIOJIHUTeJILHOe

couporunreHrae ll riell{ raJrbBaHolvleTpa j?r- nocr:onuno. flepeMe}IHbre conpo-

Tl4BJrer{ufl IrryrrTa BbrHeoeHbr Ha tryJl},r ynpaBJreHlIfl (nuge.neu qacTbIM IIy}IItrtr-
poM,Ha {ur. 1). Ha uynrr Br,rHeceubl ral{E{e 6anaucupouna yct4JrltreJrfl --
rrpl{BeAeH}re raJlr,BauoMerpa Ha uynr (couporr{BJleutre .R.) u 6;noH r(oMtreHCaIIIrtr

reMrlolioro rona (fis; Rnu R), Bxrloqaloqtriince6s I'I 6arapelo 6,.. 0ror 6roH

11plr rrepenJrroqe]rr{tr 4sofinoro rrepexJrroalareJIfl 1\[o?fier crly]r(Itrb AJIfl t'pa-

Ei. I, AyI{p o Br{tr ycrlJrrrreJrfl -rlpo-
lrepltrl cl'O npotrOpUfroHaJlL-

Hocrrr. Ha uym,re yrpaBJle-

:flLtfr ycTalroBJlellLI Tar(,fie

rloJE,TMeTp rtorlTpoJIfl Ha-

rrpflEreHr{fl 6arapeu 6norta
HOMrreHCa{r{[ I{ MI{JTJIUaM-

flcpMerp Har(ara. Bce Bbt-

nilroqareru ueueii lraxaJra,
anoJ[a r{ r{oMtrerrcarlur.r o6s-
eJurHeHr,r B oAHoM rpoirnort
BI{KilIOqATEIE.

fllrranue cxeMr;I ycvtltvr,
1'eJrfl ocyuecrDJlsercn cyxoit
20-so;nlronori auo[noft 6a-
r a peei'.w

l

Q> o,

-)-n, I\t .t ' I

\-t------ -------- - --1i\l

2. Ou'r.n.recxafl oxeMa SBe3AHoro

([orort'lerPa

(l)il1'.

@>0,

Otueruur Bo3Morr{Eocrr'

o'rHa3a or pcocrara Har(aJra
' IIpr trptrMerjer]Er4 AocTa[oq-

}1o eMX]{X aRHyMyJrflrOpOB
('rpn aneuer-r'ra no 100 a/u).

Ouruqecxaa cxeMa aJreH-

rpotpotolrerpa He npeAcraB-

oJrenrpo- JrrIeT rlelo-Jlr6o rroBoro uo
cpaBHerrulo c ocytuecrBJreH-
HbrMr4 y)r(e paEee upu6opauu

Droro poAa 121. ftax nugno us {ur. 2, oua npeAycMarptrBaer nprMene-
Hrre cxeMr,r BbrxoAHoro spaarHa (ocyuecrnnseuoft nur.raoii o.) , pagzoar{ruB-
uoro drotonrerpflqecxoro craHtr(apra C co csoeft upoer(rr{pyrcu1efi onruxofr Or,
Ortr;, I7.,, a rar(Ete JroMarroro HolrrpoJrbHoro onyJrflpa ilr, Or.

f(oucrpynuua upn6opa ilpe4ycMarptrBaer Hpe[Jreur{e na o4nofi uognulxuofi
rllr.rertne rtorrrpoJrr,Horo oltyJlrlpa u {ororraerpuarecnoro crau[apra. Jlnnelixa
MO}{ToT yorar-raBJrr4BaTr,cfl c rroMoqr,ro {uHcaropon B rpex rroJroEreHEflx. B uep-
BoM B ocnonuoft oilm.recHlri,i nyrb BBeAeH Korrrporrbur*fi omyrap, rroaBoJrflro-
uqufi qeurpupoBarr, 3BeaAy n gna{parue troJrfl ,{; raxvx gua$parnt, pacnoJro-
,i{enubrx ua upyrofi flnrreiine, uaxo[srqefrcr s {oxalr,uofr urocnocl'ra reile-
cxotra, Atse-6oilb[rafl rroucnoBan tr MaJrafl pa6ouaa. Bo oropou lroJro]Herrutr
uepnoft nzneiinu cner or uaMepfleMoro o6rexra cno6ogno ilpoxoAlrr qepea
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coorBercrByroqee orBepcltre !r. trpu rloMourl{ EerloAl}rxtHor/i Ju4HBLI O, rpQeH-
.rl{pyercfl rla {roroyrvtro}r{trreJrE, ((DDy) . B tpetreu rIoJIo}I{eHI{rr u ourr.r.recxufi
rryrb BBe/Ielr {roronrerplruecrtuft craHAapr. Co.re'raune rla oguofi nraserirte nout-
poJrr,Horo onyJrrpa u clorouerpraqecnoro crar{Aapra rIoBBoJrI{J]o pe3lto yMeur,-

rrr{Ts. paBMeprr nepexognoii aracrr.{ {or:ortetpa, ilpartTrlalecnr4 cue4ff ee K He-

6om,urouy ip.rxnqy Ha ocr{oBlroM noplyce erettrpo{orollIerpa.
CuenHsre rrr.rHciirtrr co cuetorfu"rrsrpailttt pac,noJraralolcfl r{a trc6ortrruo,rr pac-

cl'eflrrrrr{ uepe71 (ponanr,uoir rrJrocftocrblo. Taxoe pacloJ]ox(enne o6ecne.rl4Baer
qau6onrrryro ltoMrrar(Tr{ocTb upra6opa, Eo rlpe,InnBrtreT necbMa IlLIcoHLre.Tpe-

6oBaHns H oAnopollHocrrl l,t qncrore rroBepxuocru {u;nrrpou. Jluuei,ixr c {tnnrt-
paMu rrpeA)rcMarpnBaror yolar'roBny [o rpex cserotpunrTpoR, rre carllrafr oAHoro

cso6ogroro orBepcIr4fr. 3rm nie rr4reiin[ cJryrfia'r' B naqecrBe BarBopoB rlpu
ycrauoBne rrepeA pra{paruoft rloJrfl rlpoMe}ftyrnoB Me}HAy cnero{lrnr,rpaMl{.

B uacrosrqee BpeMfi IraMI4 rrpr4Menrrlorcf cJleAyrourue xoM6trHaqlltr cBero-

{u.nr,r'pon: GG-7, IIG-25, a rax}r(e GG-74, BG-28 n UG-2. fTepnax crry}r{ur
l ocnouH,oM [,nn na6nroAerrrrfl trepeMer'rurlx BBeBII, a Bropaf - IUIfr rpexuBer-
rrorii anenTpomoJropnMerp[r{ B. 60nee ysnrrx yaracrxax crrenrpa.

(Doroyrrrnoxtr{TeJrrr tr ycI{JIr{TeJrb, Ba ncHJllorreur.reM l{eTarreii, Br,rHeccurrr,IX

.Era rryJrbr, pacrroJrararorcri B ocHoBnoM qr4Jrr4HApr{qecnoM noplyce r[oroue'rpa.
Haxognqnecs B nelr AeraJru 3ortJTroeeHr{ na {tur. 1 n pe4nufi uyuxrnp. I{op-
nyc trMeeT ABa c1beM}brx Aria, Ira oAr{oM I{3 Itoropbrx cMo}r1'[poBaHDr Aerarrt
ycrlrrrrlreJlrr, a arepes nropoii [poxoAfrT rrpo]roAa r.lrJcor(oBoJrbTrrolo [r{Tar{rjrr
tforoynnornl.rreJrfl. flocneAnuft Bar{perlJreu I} Ileurpr{pyeMoM Aep}nareJre r{etro-
cpeAcrBerrHo rra creHlte Koptryca.

flpu paa6opxe {orolterpa BepxHflrr Kpurruxa cl1llr4raercr DAoJrb rrr,rcomo-

rloJllTrrr,rx ilpoBo4oB u or ano4a yMr.roffiI{TeJrfl otcoeArrHfleTcrr flpoBog, lrgyqufi
n yupaBJlflorqefi cerHe JraMur,r. flocne aroro rrtr)r(Hfifl Rpsrrrrfia Molr{er crrl{-
Marr,cg SecupennrcrBeHuo; Onr.rcannas rtouotpynunfl BecbMa HoMrranrlra,
xorfl Ir Hecr(oirbxo Mel{ee yAo6ua, rreM npe[ycMarplrBaroqafl HperrJre]rr{e Bcex
cJJeMeHTOB rra OAHOt? 143 I(pbrtrlcrr

Cueqyer orMeTl{rb 3uaqtarerruoe BJrr{flHr{e Marnl{rHr,rx uoneir }ra qyDcrBrr-

TeJrluocrr, {o:roymuoxrrlrerrfi OAy-17, arraJrorr4rrgo roMy, rr.r,o I4Meer Mecro r{
gna tporoyrnnuontureneii RCA t-P-21 u 931-4 [3]. 3ro Bbrpax(aerc-fl B r{aJrrlqnr{
3aB[CrrMOCTtr qyBCrBr{TeilbHOCTrlr npU6Opa oT ero ]roJroEterrr4E. floorouy,
too6rqe roBopfl, ueo6xo4lruto BanJrloqarr, {o'royrunoxr{TeJrr, B MarHr{Trrr,rfi arrpan
xJrr{ AeJrarb Becb ltoprryc r[ororuer.pa rrB gr(paur,rpyrcu{ero Marepr{aJra. V nac
MarnrrrHafl oxpaulrpor]Ha orcyrcrByer. Iloarouy Bo rcex Heo6xoArMr,rx cJry-
rraflx crre4yer nanu6por:atr, ua6nro4enux nocpeIIcrBoM {orouerpravecroro
crarrAapra, aITo rIoBBoJIfler rroJruocrbro lrcrtJrrouuru atfSexr or Marunrur,rx
IIOMEX.

IIpu 4u{{epenquaJrr,Hr,rx ua6nrogerrri, ran}rx, fiaft fla6JrroAegr{fl trepe-
MeHrrbrx BBeBA, paccMarplrBaeMbrM a{{errolr s 6oJIbruI(HcrBe cJryqaeB Morr(Ho.
rrpene6peur. ,[axe B ranoM cJryarae, ftar( trpu ua6rrogenuu BWVuI [4],
ROrAa trepeMerrHafi orcroflJra ua 4o or 3tse3Abr cpaBlreHr{fl, a{{exr MafHurHbrx
rroMex 6nrr uoorosEerr n cocraBJrflJr scer.o 0*.004 r(pn Ha6ilroAeHzrx B upeAe-
Jrax qacoBoro yrna $4q.
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O6rqufi uu4 ncei.i rloroanenrpu.recrioii ycrauonrirr nilureAeu ua {ur. 3.
flponnxarorqag cuoco6nocrb aJrexrpo(roronrerpa olpeAeJrflercfl ucrrloqu-

TeJrr,Ho ypoBHeM rnyMoB trprrMeHfreMoro {oroyurro}r{r,rreJrfl, TaH fiaH ycurl{renb
He BHocrIT nu naaner,fmr{x rroMex. C ircnorr,ayeMblM B rracroflrr{ee BpeMfl {oro-
yMuolrrreJrelr Mbr MorfieM Becrrr rra6JrroAerrrrfr c HopMaJrbrror,i {oroarenTptrqe-
exoft ro.rHocrr,ro (uopagrta +0-.005 AJrfl cpegrlel,i Hoagparusuoft omrl6xu
oAnofi trprrBflBr{tr ueper,reunoft r{ sBeBAe cparueunn) Ao 3ueBA 9* cueHtpaJlr-noro
RJIacca A0 6e3 {umrpon m \o 7*.5 co cnero$uJlbrpaMl,I. FIer counenl{fl, qro

upu 6onee rulare.rrbrro\{ or6ope (roroyurrorxrrreJrr B orHolrlerrrllr cro no:reauofi

(Dur. 3. 3acagnrrii eroHtpo{orouerp na 200-ult Menrr(,noRor,I Te;fietrxorre

qyBcTBr{TeJr},uocrrr tr IIpr rreRoTopolvl troBr,IllelIuu uoctosnuoft BpeMerrtr ycu-
rrfrTeJrfl rrpoEtrr(arurqaf clroco6Eocrb {oToMerpa Morfier 6rrts cyqecrBeEHo.

trOBbIIIIEHA.

$ 2. IIpu arenrpo{oroMerptrqecrtrx Ha6rloAeHuflx AJIfi lroJrrroro trclroJrb-

BoBaHtrfi Bcefi rosHocrtr, ItaBaemofi {oroaneHrpl1qecHofi anuaparypofi, ue-

o6xo4urr,r BecbMa rrqareJrblrbrfi yuer e{{exta ocJra6Jrelrtrr cBera B aeuuofi arMo-

cifepe. Sror noupoc paccMorpell aBropaMl{, ilpeAJIoEttrBIIII4Mtr nosrrfi MeToI{

yqera AaHHoro a{$eHra B IIpuMeHeHI{II H trocrpoeHl{Io {yugaueutaJlblrrlx
HaraJroroB 6necna r{ qBeroBbrx Dr{BIrBaJreHroB slleag [5, 6]. ilocmongSr
Ouucauurrft B rracroflqefr ctarre asee4nlrfi anentpo{oroMerp B IIqpByIo oqepe4b

flpeAuaBuaqaeTcfl AJIfI ua6nrogeulrfi ueperueuublx 3Be3A, MbI cquTaeM qeJIecO-

O6paanrr.u OCTaHOBtrTbcfl Bgecb tr IIa MeroAuxe yqera ocJla6Jleutrfl cBeTa B aT-

uoc{epe trJrtI eroro qacrHoro cJryqafl.
, IIpz Ha6rroAeHtrrrx trepeMetrglrx BBeBI ueo6xo[r.ruo otrpeAer.grb BEearMo-

c{epuyro pasuocrb BBeBAT{r,rx Be.rrr{qlrn nepeuenuon tr ,ee BBeBAbr- opaBuerrtrg.
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Ora paauocrb EaxoArlTcfl u3 AByx o6ulellanecrHbrx ypaBgeu[fi, CBflsbrBaroqux
ua6nrogenuwe m(2, l) u unearlrocrpepnr,re trlo r,eilurrvrrrJ BBeBA,

BBeBAET cpaBrreHr4fl: ffioa: tTto(zo, t) - o (t, c") F (zo) (1)

"*":;1,',,,*r*-:oi;';' 
ll r;u":' :.:)i,';,' 

: 
(2)

rye F(z) - Macca BoBAyxa, a(t,c) - {arrop oc:ra6reunn cBera B arrrroc{epe
(aanucarquft or BpeMerrrrr,a6rrogeunn I u qnera BBeBAr,r C),L,u:yLC -ooop*-Ha aToro tfanropa Ba paaHocrb rlBera uepeueunofi tr BBeBAhr cpaBr{eHrrfl.,

flpr6nzmeuEo Mo?nno troJrararr,, ,ro 1:$O ecrb trocrorrHHafl BeJruqr{Ha AJrff

lauuofi qnerosofi ctrcreMr,r.
Ha ocgosaunu (1) u (2) wt paarrocrr{ nuearuoc{eprrbrx BeJrr{qtrH trepeMeE-

uOfi r BBeBALT CpaBHerrtrfr lraxo[trM

Lmo : ffioo - ffioa: A,m (2, t) - a (t, Co) LF (z) - ILCF (2,). (B)

orueruu BAecb oAHo BecbMa cyqecrBegHoe [Jrrr trpanrusecnofi pa6orn o6-
croflreJrbcrBo. Bo scex Bcrpesarctrrtrxcfr B uacronqefi crarr,e {opuyrax sua-
seHufl BBeBAHLIX BeJraqr{IJ, HaIt HeIIocpeACTBeHIIo ua6nrogennbrx, Tar{ tr BBrrre-
ceHrrhrx sa aruocQepy, Moryr 6r,rrr, aanreneHbr paSuocrr,ro oTux DeJruqrrr co
aneagnoft senu.unoit tloroue:rpu.recKoro crarrAapra. Oro ouenugHo uB carrofi
crpynrypbl {opuyr. tr4cuonreonaHue rr(o arrrx paBuocr:efi ronnocrbro r{crrJrro-
qaer BJrrfflHr{e n3N{erreHufi uyucrnzTeJrr,uocru erenTpo(toroMerpa. 3.ro uu4uor.
HanptrMep, r(3 paccMorpenrlfl BLrpaffielrrrrr AJrrr paBHocur na6lro4enuoft eeru-
tltrHbr BBeBI{br rr BBeBInoft ller[.runr,r cral][apra

m(2, t) - tncr: - 2.5ryW ,

tye n(z,t) m n"r- ot6poclr raJrr,BarloMerpa, coorBercrnyroulrre r-ra6nro4enr.rro BBeB-

IEI I{ cra}IAapra. Ouenz4r'Io, qro rrprr trBMerrerrulr qyBcrrrrreJrbHocr]r {ororr,rerpa
or6pocrr Bogpacryr B oAHo r( ro )fie rrtrcJro"pag, a BHaqeHrre pagrrocrr4 (4) ue
r{aMe}Il{rcfl. B eronr BeAb r{ Banrloqaercrr cMr,rcJr trpuMenerrtrfl r[o.rorrerpnuecnoro
craHAapra.

Vpanuenue (3) uoanonner oqerrlrrrr rrorpelrrrocrrr, BrrocrlMhre Bo BrrearMo-
c4eprrylo paBllocrrr BeJrr{aII4H cpallrrrrBael{rrrx 3BeBA trplr troJrbBoBarrr{tr{, rtalt oro
qacro Aeraercrr, cpeAllrlr{I{ Brraalerrunrrlr rpartr.opa ocna6nerrnfl r.r trprr npeue6pe-
H{errrlr{ BaBucrrr{ocrrrro DToro r}axropa or rIBera BBoBA.

flepnan rrorperll{ocrt , o6ycnonJler.r}rafl yr{Jrorre}rrreM ].rcrrrH}roro {anropa
ocna6reulrn cr rla BeJruqtruy 8a or trpr{r'rflToro cpe11]rero oBrraqerrr,rrr c{, paBHfler-
ca, cornacuo (3),

b (Azzo) : SaLF (z).

Ee ana'IeH[fr nan cpynnqur BerrJ,rrr{oro paccrofrr]rrfl z rr paBr,ocrrl Be}rtrTrrr,rx
paccroauur,i Az cpannnnaeMbrx 3Be3A npr,illeAerrbr R ra6lt. 7 [rfl sr.raqeuun 8a:
: 0^.1. floAo6nrre yr(Jrolrel.Irlfl {arttopa ocra6;neur,rs or ero cpe4rrcr.o Buaqe}rrrfl,

(4)
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ItOryT BCTpeqaTbCfl ilame B 6;raronpUnrllblx ITJII{MaTIIqgCHI{X ygilO3trflX' He

roBopfl ylxe o MeHee 6na;orprnrgblx [7]' Mr,r slrqralvr, cJIeAoBaTeJIErIo, qro

upLr ouuux { o ro a nexrp trqecrux Ha6rloAeHrfrx tr ep_eY"_:il 
^:' 

u'o, o co 6 eHH o

eCJItr BBeBAa cpaBnel{I{fl [aJIeRO pagtroJloE(ella Or IIepeMeHHOfi, IIgJIr'SOBaHI{e

cpeAHEMI,{ SHaqeH[flMu c( HeAotrycruMo.

Ta6ntrqa t

\ Lz I\tt -'-l
20"
40
i;0
60
70

0i],001
0. 002
0. 00:l
0.006
0 . 01/r

0q]001
0. 004
0.006
0.012
0.028

0'I00:)
0.010
0.016
0.030
0. 07()

.R.ropat tlorpcrlnroc.r.lr, o6yc;lou;rreluarr lrpolre6petnorrttem S&l]11(rtlNloc'l'Llo

,}1aHropa oc,,ra6rei1rg o1. rllie'r'a, AaeTcrr rlo0;lellulli,t tlJrelloM (3). Bccrrua cyue-

cTllelilto, rITo:)'l'oll'rlJ.tolI IIp(JIIopql{oIIaJleII ]1e pal}}IocTI4 lloSAyIIIIrbIX I{aCc'

a CaMoir BO3ityIIHOii MacCC II, CiIC11OI]alre.itl,lt0' 1le, llOrlcilt]e'r lrpll lla6'rlloi(o]u'Ig

Aalnc caN{},rx 6trlrattltx [o pacIIoJIoH{eII1llt) 3]re3it' l'[1-rerLc6pcincH]Ie aIJlelloM

yLCtl.(.2) Moir(el. Illlrt]oc,]rlr t{ cyqecTr}eH1{bI1\,I (lI[01:eN{aTr'IaIecI{rIM oll1116I{aM,

oco6euLlo ecJil,r l\ariltafl rlel)er{eur,Iat{ 3Be3i{a lIa6.[IOAaeTcrI ]l 'I'orlelllle J[ooTaTOaI]IO

AJrr{rCJrblro1.O ltpOMenIl , B IIarlaJIe 11 ltoHrle I(OToIlollO Ha6;rIo/IeHu11 lieAyTCfl

]] 0peAIreNt lla pa3.TII{aIuI,IX 1]&CoDLrX yl..Ttax, ir C"ncAolJaTcJIT,llo, I,lIl& })&3JI}lIlIlbIX

Maccax rio3/Iyxa [8]. IIpu rorrrrr;rx Ha6JtloI(eHI{Ux OUacHln raltE{e /{a}nc Ile3Ha-

tIrITeJIl'Il LI0 1(O.l te6arl I',l rl. t] eJIlI qlrrlbl T''

HerpyAno [ort&3&,tl,, aITO l]JII{flHue paccMaTprlBaeMolo rt.rlcfia }IoiIteT IIpe-

rrBoilirx Aecgryro 31]o:ll(IlofrIleJItrslIHtIIpI{ Ha6JIIoAe.LuIflx Ha 6oJIb[II4x 3eII]lrIl6Ix

paccTorrHufrx llBe3ll, 0r{Jrr,Uo pa3JIIIqaIOUU.IXCfl IIO CBOeMy Ullery. l3 xa'recl'He

r{rJIOCrpaqI{lI lrp[l]ol(I{r'I ra6r. 2.
1'a6;'r uqa 2

00
20
40
50
60
70

01I018
0. 019
0. 023
0. 028
(). 03(i
0. 052

0r11011r

0.015
0.018
0. 022
0. 02u
(). 041

0qr 0:19

0. 042
0.051
0.061
0. 078
0. 416

0t!1072
0.076
0. 091r

0. 11.4
0.144
o. 210

B iyroii,r'a6;,ruqe AaHLr 3IIarIeilLlflTLCF(z) A,lrn Y:0^.12, IIoJIyrIeHrlol'o ol(rluM

HB aBropori [6] utrn rlBcrolroii cl{creMbr aJrettrpol{oJlopuMerputlecl{oro r{araJloI.a

EeHrepa [9] vt AJrtt pasJlllqflr,rx tr]IleptsaJroll ctrel{rpor}'

Tannlr o6paBOM, [pU TOqHLIX {rorOalert'rp}{alecf(Ilx Ha6JIIOAeHnflX IlepearOI]-

Er,rx 33c3A (sa ucnnro.rerrlreM Toro cJlyrlafl, rioll{a cpaltur{BaeMLIe SIISBALI 6nusrin.

He roJrr,rto rto lroJlolrtcnl{Io, Ho I'I IIo qlrery) Heo6xoAHMo troJl};3oB&TLoff MrHolleE-
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IrbrMr4 3rrfl{eHrrflMr,I {artL:opa 00,rra6Jrerllrfr, ytlflTblBafl SaBI4CIIMOCTb IIOCJIeIH0lO

or uBera 3Be3Id.

Mrnonenrroe Brrarrel,r,re (iart'ropa ocila6rerr[fl HaxoArlTcfl Ira ocHoDaHIIII (t),
ocJrrr orna6;troAeHa rrar(arr-Jrl{60 BBea[a c rt3Becr]Iori BHearMoc$epHoti Berualu-

uoii moo.,[eficrnurc.,tsuo,

o. ([, Ca) :
mo(zo, t) - moa

(5)
l" (zo)

Oco6o ygoSEo, ecirlr aro 6yAer arelrita cpaRrreHI.Ir. B rartou cryrlac {antop
oc.lra6Jrerrlrfr 6yAcr orrpelcJlrrlrr,crr uB l(alrJrr,Ix Ha[{[oro na6;nrol1ertlrr, 6ea aa-

Tparrrr RpcNrcrrrr rra r(ariyro-,xr.r6o rrcrrouorareJrhrrylo rra6JrloJlare;tllrylo pa6oT'y.

I(pouc 1ror.o, rro"rtyqcJu]oe 3rarreHl.rc r[artropa ocJraS.rIeIII{rI 6y/Icll otnocLrrbcr!

ri loii canroi,i o6racrlr tre6a, u.rioropol"r IIaxoilulcfl I'IccJIeAYe\'IarI 3Be3Aa.

,[,.lrn nony.rerrlrfl r,rcrroMorii paruocnr uirearuoc{eprtLIx ReJllrqr.tr neperlrenHofi

r{ BBSBAT)I opaBlrcrrlrt:l neo6xollttrtt), cJteAoItaTeJrE,Ho, BIIaTIT BlteaTuoc([epnYro l;e-

,rrr{r{I{[y tsBel]Iu{ cpaBiletrrrfl /??0, SHaatcHl{e uapaMeTpa Y, olpeAeJlfllorrlefo SaBlI-

cr,rMocrr, rfan.ropa ocra6;rerrrrl or rIr]eronor'o oItBr,IBaretrra, a rrax]I{e pa3IIocrl
IlBcloubrx DrtsIrBaJreHTotr o6cltix lrrlcag AC.

O6paqanCr, rt MeToAaNI OlpoAe.rlCIIIIfl 3'1'!IX BeIIItII'lLt, paCCNIOTpIIM AlJa OCFIOIJ-

r1,rx cJryqar, flepnr,ri,i - I{ori{a nporpaMMa rta6lrrogeutlr:i cocrollr ng 6olee
IaJIll MclloC 3IIaTIIITeJIbIIOl-O IifIlta paBJTIIIIIILIX IIo CIIOeN'Iy {BeTy trepeMe}IIII{X

3Rc3l(. .B c'ronn oJryrrac uar.t6o,ttee qc.rrecoo6pa3Ho cpauy )flc IIoorpoI,rr:l $YlrAa-
l\{.eurairbnr,rc r{ara.rrol'}r rrrea'riuclc([cpHr;IX I]ejII{aIuu }r ul}erol}r,Ix BI{uI{t-}aJlerlToB

lrRe3II CpaBHeHl4rr, UCIIOCpeII(1TBeflHO BOCrrO,l.rlSOBaI]IIITICL 1\'IerOAOM, nI]eAJIO]r{eH-

rrr,rM il.rrfl aroii rlerur allropaMlr oroii pa6o'rr,r [5, 6].Mr,r tte 6y/Ielr rollropflrll
t/Iegr, el.o rllJrolr(errI,re. Oructnu ro,rrbrto, qTo rleclMa lnoJr&'reitltlo rrep-lroAl,Iale-

(,rtn rrcpootrpe;1eJlflTb trrtearl,rocr[epIIIite DeJ]r{tlflllI;t lI TIBCTa xor]1 6il'racTlt
rJBeSIt Cpatrlrerr!1fl A.irfl BrifrB,ilot:trlf-r tlo3Moll{ll.rrlx rreN,IcttcttLrii utlelouttii cI{cTeN{bI

rrpr.rMoltrreMoii anuapatypr,r r rrocTorcrrroro, xorfl Ir llccbMa r{eAlenlloro rlaAe-

lrr4fI fi l)r{oo1r-r,r paAl,roaItrlUJrroI-o t}oromeTpr.rucc}toI'o crarlAapra.
I3o ntoporr o.,rvrrae, rtoli(a ('Tonr BaAaara ua6rIoAcurtfl ro.TrLrto olluoii nepe-

ueuroii 3BeBAbr, ryrolrtlro uoii'lrr 6oree upoclllnl rIyreNI. l3t,r6r,rpaetcn BCrIoMora-

T0JTLEAfl cTarrlaprlraFl itlle3irla, 6trrlertat no qBery It slle3Ac opal|lleHI,lfL IIpIl-
c,ocllrHrrfl tr o6r,rqrrr,rM ua6,nro71eunflM rrepeMelrJrori BBeBlr,I Ha6JtIo[eIIrfl crarlAapr-
loii, uaiigeM crrarraJra nprr6trutricrrllyro BuearMoc$epuylo rleJlrlarnrly Trocnellreii

tnl, (xotn 5rr rtcrogou ISyla), orporl 3allucrlMoi,rb m(2,t.) o't' I"(z) -u; sltcrparloJIrr-

pyn uoJryareHlrylo IIpTIN{vlo A;ritr 3llaaleriun lt(z) : Q.

C a.rr,ru uplr6;urlrteunhtM Bnaqeur{eN,r riaxogltu npu6"numelrlrlte }r{o 3Haalel{Iltl

<[anlopa o cJra6JreI{lIu

a, (t, c) - *("--')'-:b-:*gw 
+ m:q(t, c) - L,a, (6)

r1e a(1, C) - uc,t'nturrrii r[anrop oc,na5.leur,rs, a Aa- - lle]I3llccl'tlafl llorpaBlta,
0trpeAeJrfreilraf IlbIpallteHI,l cM

4 I'tan. I{pr,ntcHoii o6cepnaroprtrr, n. IX 49

(7)lo:-ffi



Ilonpanxa Slzo : trLo - m',., r npn6rtrrr(eHlloMy anaqeHtrIo nuearlroc{epuoli

BeJruquur,r craHAaprHoft uau rar{E(e He rIBBecrHa.

Tlurepnonrpyn rpa{nqecntr a! (t, C) na r{oMeurr,I Ha6rroAeHfifl BBeBAT,I cpats-

Heur{fl, Mo}nuo uafttu upn6nuntenflbre Bua.reurrfl BHearMoc{epnofi BerI,IquHr,}

uocne4neli (upene6perafl qlreHoM yLCF(z) BBITAy trpegnoJrox(euuoft MaJrocrr

LC). ,(eiicrrurerLrro, yrllrrllnan (7) ,

7n.' : m. (z . t \-a'(to,C)F(z):nxd(za, to) -0.(to, C) F (2,) * L,aF (zo):
0a a\a,at \at @\(

: r{La(za, to) - o.(t", C) F (z) - \tms,

. F(ro)
rAe 1 : -F<E eCTI' orHoIIIeHIIe MacC Bo3Ayxa SBeAABI cpaBIIeHIlfl II crall-

gaprnofi, flprlareM rrocJreAHflfl orrrocr{rcfl r( MoMeHTy na6rro4eurfl BBeBAT,I cpaB-

HEHIIfl .

V.rzrbrsar (t), uaxogul{

l?'Lxq: fllga - 
"t1olTl,s.

\4ru.er. ptg rar(ux ypannenrafi, r(oropr,re Moryr cocraBJrflrr,cfl Ha ocrroBarrr{E

Ha6ilroAeH[ft, npousnegeHHr,Ix r{ B paBJ]rrqHr,Ie Hoalpl, rloJlyalaett{ cr{creMy ycJroB-

Hr,rx ypaBueuufi; peruar nx, nafrgeM IrcnoMoe Blraqenue nr.rearlroc(peprloi,r ne-

J]UTII(HEI BBe3ALI CpaBHeHI{fl ,'7?0, a Ta}(E(e trOtryTIIO rt 8t??o.

Vpanueure (7) nomaarrnaer, rlro crar.r;1apruaf BBeBAa AoJr?fiHa nr,r6nparr,cn

ranuM o6paaou, .rro6hr Buaqeutre ,t:'rr<;;L Boarlrolr{}ro 6o:rsure tr{eufl.rrocb

Bo BpeMfl r,a6nrogeHraft. 
- \-/

Hafigr nlo vJrv n o6rqeu paflee orMerrerrHoM c.rryqae ranxre y v. LC, [oJlyr{rrM
nce neo6xoglrMhre AaHr{r,re [Jrf orrpeAeJreHtrfl paBr]ocrr{ nnearnroc{epHr,rx BeJrn-

rrr4u trepeMennoii u ee 3BeBALI cpaBlreHtrrr corJracHo ypaBr{eur{flM (3) n (5).
ftaxgoe ua6nrc[euze aBeBAr,r cpaBHeHrrfr, corrpoBoffiAaroueecfl na6lroge-

uuena {orouerpr4qecxoro crar'rAapra, rroBtsoJrfer orrpeAeJlrtr {artrop oc;na6-

rre:uv.ft [Jrfl MoMeHTa ua6nrogenr{fl aBeBAr,r 4la rofi o6nacru ue6a, n xoropotir
Be[ercfl u a6rroAenr.re.

tr4a uenorxeHuoro BtrAHo, fiar( ylpouaercrr uce AeJro, ecJrr{ [epervler.rHafl

BBe3Aa r{ BBeatra cpaBr{euufl 6ruaxv rro rrBery. B arolr cryqae frocrel{r]r,nr rlJre-

HoM ypaBuenzn (3) Mo)r(Ho upeue6pe.u, n \nfl Hage)firroro yqera ocra6renr,rn
cBeTa AocraTocuo orrpeAeJrr{Tb roJrbno ruearuoc{epuyro BeJraqrluy BBeB,qr,I

cpaBrresufi uarrorfieHrrr,rM Bbr[re MeroAoM. OtcroAa cJreAyer, .rro s o6rrlel{ usir-oA-

nee nu6uparr, BBeB[y cpaBrrerrurr BoBMo]nHo 6onee 6nuaHyro tro rlBery n [epe-
lteuuoft, HecMorpfl HaTo, qro oHa Mo)r(el'onaaarrrcfl 6olee ganenofi uo csoeMy
troJroEterrr{ro, rreM Apyrtre 3Be3trBr cpaBHeHr,rfr.
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AHAAEN,lI4fl HAylt CCCP
,,T4 3 B D CTI,I fl 1{ P bI }I CH O IT A CT P O OI{ 3I{II E CI{ O fi

ToM IX, 1951 r.
OIiCIIPB:\TOPLI14

.I'I'IiTI4 Ii CIII4COIT IIIOOYSIIbIX 3}4IICCI4OHI{bIX TYMAHHOCTEII

B ctarr,e [arorcq
r Nfue.rnolr nyr:ra.

B. @. I'a'ee u f. A, Illa,il,m

rroirox{eHrrf 174 sonrrx aMtrccr{oElrbrx Ar{{yauux ryMarrEocrefi

IIacronruull crIIIcoli r\'\talltlocTci,i Rsnflcrcfl npoIoJIlI{e}II{e\{ nByx Ircpllblx,

llarroqarilrrrrr,rx B 14BReorr4flx Hpr,rucrioirr acrpoqjrlBldrleclioi,i o6cepRaropI4Id, T. 6,

orp. :3, {950 r'. r,r r. 7, orp. 93, t95t r.
(lrru,rel'ra'lu.recnoe +olorpa{[poRaH[e Mne.tHoro rlyrl{ r] Jryalax FIo, na.ltr-

lta,r (1 aol.y,"ia lCJl r.. Bo;tctr'fl lra,tByx rtHcrpyitcrttax: ,1uoir rroii ItaI\tepc

450 rrn l norlot:;i narropc (i40 nrivr (F : I.11 . H,at:t N,IeroA rforolparfnpoBaHrlfl
BrJflBJt.rIeT Nrrroro tro.ul)tx DNrr40c.ilolilrr,IX TyMarrflocrei.I l[ Flolll,Ix IIeTaJIeii B yll{e

u Bleorrir;rx, rJ rlaorrroo'r'rr o6rtlr,t1.rur,re c,.rra6r,rc ortpeorrlool'll TyMauHo(,Teii (ru-
.rrpr4MCil , 6onr,inan ryl{annocrr Oprrona <Anrepnrta>l , .l C 410 rr 71p.).

R rrar;ccluo[r BeHrtc r]ylrau rrocreli r; Jle6e4e, of p&II]I{0I:I}IoN,I rloJrol{IllrrcrliN{rt

ryllalrroorFrr,rrr NG(l 6960 r.r 6992-6995, N,III ri&rrlrtll 27 or;1c;rr,uliX rroJlottIII{-

crr;rx o6paronautrri,lrB rtolroprJx 5 r,rnu 6 n ceuepuol-1l .Iacrr,t 6r,rlr,r ugtrecrllli, IIo

nr{T{er\r 11c [ryNrcpol]arri;r. lJ rreJrrrx yAo6crua 4a.nr,neiiuer,i,r pa6orLI I,ILI l{&rII{ aBoI{

u.ot{epa S Boeu STIr[,I orilc.rtr,rrr,ru o6paaot]aIlIIfIM.
1l o6;rrac.rn Sagittarius - 

SctrLLrm rrBoJInpoIJanrr;le, xopoulo or-palII,IrIeH-

nr,ro ryMauuoclu llcrpcararr)r'crl pel(fto. llorr,ttteto alacrblo lryNlaultafl r{aroplrrl

rl(ccr, nepcNrerr1aIra co B]]oBIIrrJ,rnrr,r o6rtaualrlr, o6paayn rlJloxo ol-paIltlrlerrIILIe

o6rrr.rprrr,rc ro,nfl. NIrr rlrlro.lrrJrlr B (',rrr,rcort'ro,ir],Ro're o6palota]tl,rfl, t] orI{oIIIe-

lrrnr riolropr,rx [{o}r{iro 6r,mr, yuepel]}rl;rl,rn B uarI,rtIrIIr E}Mc0[rI (S ,J78-198) . ,I(ln
IJhrflcilcrrr,tfl itattl.tx coNlltIITc;rrr,ril,rx 0JtyqaeI] lrr,t l]pr,t6eraJtl,I It cBollNI IIapaJIJieJrr,-

ur,rNr olrlrr\,rnar{ c opar}r{urr,rr'r r[rrlrr,r'po[,I ]lI1e Ho lr;ltll cITI,ItIltar,I 6ea (tutrr,'rpa.
'I')rnra:,rroc.lu, .gcrpeqarou(rreor{ .l} (,IILIcltc Illrpoueilepa*, o6oBUaucttrr 6yrt-

ua,rrrr St, r crrr{crax Nl.r,rrrrtouciiol'o-coo'flrercrrrel{Ilo NIi I lr Mi II **. I-Ior.tcpa

r] 6ur.rgfiax Nllrr,rrtorcriofo rrpoorarlJreln,r H.ai\rI,I. Octanr,rsre coltpaLuctlitrl - o6qe-
Ilptnrllt{e. It coina;rreurlto, [p!I (]ooTaB,Itellr,lII Alryx flopl]l,Ix (,II'IcIiolJ y Hac

rrc 6r,r;ro \rrroNrrrnyrr,rx pa6o:l Mr,rrlrtcl.uclttol'o, DCJre/ICTIJI,Ie SToro ll qerLIPox cjrytln-
r-rx Lrarru rlplrcBoerrrJ rrar[r rioNrepa S o6T,ertra],I, paltce o6r,gutrentrr,ru X{nurtott-

crir,rN,r rro rra6rro)Ierrr,rsu c o6oenrrnrnoii npuauoli rtait glr{rfya]Ible ryMaIlHocrI4.

Ilplrrrocrrlt 6nalogaprro(1rL I'. O. l'op6auelry 3a IIoIIoIIIb B Ha6,uollcllI'Iflx

rn E. 14. Izlocr,rro 3a lraloroBJrenuc llclpo/tytrquli.
'r' (lrr. Zs. f . As[rophys. 27, 49, 1950.

,',' C,rr. P. A. S. P.58, N!'34t+,'1946; ir9. N 350, 19217.
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@ur. l. IC 405, S 1.26, S L24, S 125



@ur.2. S 127, S 131, S 132, S 133, S 134, IC 412, S 188, NGC tg3l
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@zr. {1. NGC2264, S LOO, S t6?, S 160, S t6t, S l.64,NGCZZ6t
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24' x 12'

10, x 4:5
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t4'x8',

16'x B'

40' x 72'
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50'x 40'

200'x 60'
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2;5 x 2!5
d.:5'
2'x2'

2!5 x L'

20'x2',
ilj' x 4'

Oqorrr uarreutnafr l'yr{annoc, r, n SE'
o.r S 278 ({zr. 21)

Cra6an paBMurrarr ryltaurocrs x E
ot NGC7822 (Qur.21)

Beepoo6paauas ryManuocm H N or
y Cassiopeiae. Tyrraaunocrr, aMeer lre-
cnoJrbxo Apyrylo {op*y, qeM }ra ee
EaBecrnbrx ([rororpa(paax. Ora pacurtr-
perarra NW z upelcraBJlflercfl BHarrr{-
leJrr,ao c.ra6ee lC ti3

Cra6ag ryMauHoclr, BarrorrrrrroflIafl,
rce rpocrpanc"Bo Melr{Ay IC 59 u lC 63

Ouens ;pxan neepoo6paauarr ryrvrau-
Eocr'r, H NE oT y Cassiopeiae

Manegr,naa cra6ag rylraurocm n E
or IC63; ona coeAarrfleTcs c S 111
tonnofi cna6oft ryMannocrrro

Maneurxafi i'yuauuoclr,, ]]ellorr1'rto
BoAOpOAHaE

Tyuanuoc:rr, cpe4ueft npxocru n SW
or ]C 1795

Oqonr cna6ag paBMbITafl Tyllrau[oc1'E,
npzMBrxaroqaa c W n 52

f pvnua cJra6hrx tylraunoctciir x S
or lC 1795

Cra6a-n ryMar{Eoc'rrr x N or lC 1795
O6nrnpuaa cra6ax ryMarluocl'L, fiptr-

Mbrr{aron{afl c N x 53
O6r-urpuar cta6as ryMaHnocrr,, trptr-

Mtrxalouafl c E x 53
Cna6an .ryMarruocrr, rr NE ol S 3,

lrrrrflflyrafl ua NE, I{MerotrIan Bu A /IByx
fleperrJre']'aronltrxcrr crpyrr Marepu[

C:ra6aa Marrenr,Karr c(pepr.recrtafl ry-
MaIIHOCTL co 3lle3[Otr l] I{eETpe

IVIaleur,xan c{repzeecnan ry}ra}r-
HOCTb CO 3Ire3AOr4 B IIeETpe, qaol'trqHo
BOAOpOAHafi

Cna6as MafieHLHan'lyMallllocl b
Oqeur c:na6arr ryMarrgocl'r,. 3'r:a r

[peAhrAyuarl S 117 ttatnrorcl cryue-
flEfrMr4 HA {pOHe Oortttrpfoff, ]Io oqclt],
cria6oft TyMar{Eoc'rtr c HeorIIJeAeJIerlrrEr-
Mtr rpaatrrlaMa. Paaueplr ee nopti;1na
7" x2"

Oqeua c;na6an ryilIanuocrr,, noBtrtrttr-
r{oMy, ToJrbRo rrac'r'EqHo BoAoponlrafl

Irlinecrrras ryMarrgocrl r ra]qe 6onr-
il]OI{ BO'IET,I

Cra6as Btse3ga, orpy,fieflHatl l'yMar-
EOCTr,rO, qacl'.I1qHo raBoBafl. l]ctr rart-
me B ar.rlace EapuapAa (ra6,rr. 5). C
florro2fierrueM pna IC 359 pacxoln'rcn
sa 0T6 u 3'

Acnmverpuunarr 1'yMallltoctr, x N
ol BD + 28"b45, qacraqno ra3oBatr

flpxaa MaJreHBHaa ryMallnoc't'E
Oueas rrprtan BMllccIlogrlatr ryMarl-

HOCTI,
Oseur crta6aB MaJreHbI{arr TyNIaE-

HOCTb, BepoflTr{o lrac"aqHo ra3otsaf
Cna6an BBeaAa, orpyr.rrer{Harr ryMarr-

ffocrbro, H SE o'r' NGC162zr
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pbrx rrpeACraBJrfler HeHoropr,re sarpyAneHr{n. erut. sarpyAHoHl{f ycrpaHflrorcfl
Iro-cBoeMy B Ha)fiAofi o6cepnaropr{I{, Ka}HAI,IM Ha6JIroAaTeJreM, IIpuqeM BLIpa-

6oraunr,re [pr{eMBr, Italt [paouJro, B rlgqarl,I He ocBeqaroTcf I{ ocraloTcfl rlBBecr-

HbIMI{ JII{IIIb OIIEHb YSITOMY }IPYTY JIII_I, ME}I{AY TEM TAI{OE OfII{CAHI{E AAJIO 6bI

B0SMO[{HOCrb lr l{pyr}lM }ra6JrroAaTeJ:flM I{cIIoJIbSOBaTr, HaftAeHHLIe [pIleMLI,
rlHOtAa OaIeHb rrpocTr,re !1 yAaqHr,re, u36aBr4B or Heo6xoAr{Mocrr{ r4cr{aTrr c caMol'o

Haqafia cBoe perxenrle, HepeArto (oartptrBan . Aueprrrtrr>, rroBTopflfl qy)fiue

oIUu6Hu.
tr4cxoan r,rB Drtrx coo6pa?ileHlrli, ualt Halr(ercrr qenecoo6paBHr,IM [arb orluca-

r{rre Her{oropr,rx [pr.reMoB r'r rrplllcnoco6tewufr, rtoFleqHo, rie trpereHAyfl rIp]I SroM

Ha TO, IITO r{3JlaraeMr,re trprreMbr 
-}ra}IJryqulue 

r,r3 Bo3Mo}r(Hl;Ix. Burrr, Mo}fteT,

oflr{carrr{e oHa}fieTcFr rroJresr'rbrM, xoTfl 6r,r rtaK ocHoBa IIJIfl l{aJrr,Hefrurerl paspa-
6ornr 6onee yAaqur,rx [pr{eMoB.

TI PI,I BO P IJI.fl AB TOM ATtr{ TI BC TIOIO I, ACIIItrI I, E H[I,8, CII E IT TI,OB
tlPll @OTOIPAOI{POBAH}III C OET,EI{TI,IBIIOfi [PI43MOI,1

Ectr, gononrrHo Mrroro cuoco6ou pacurrpeHr{rl crler(rpoB nplr {rororpa{lrpo-
Baurrrr c o6befiTuBnoii rpuauoli. Han6olee ylorpe6r{reJrbr{Lr [ocJreAoBareJrb-
HOe [epeMeuleHrire eeAyuleit 3Bo3[Lr M]rrtpoMerpoM B noJre 3peHrlfl r'r{Aa lI pac-
crpar.rBanr{e xoga rracoBoro Mexau}lsua. O6a rrpr,reMa rIMeIoT LI c]lorl nper{Myn{e-
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01'lltl ll CBOII lIeAo(,l'aTFilI, Ila IiOr0llLlx }ll{ oC'r&trtllJiII,lBaTbCg 3AeCb IlO 6y11el'r.

Orlltcuru ,rtl,Itxb oiIlry o6ruyto o6ottu crroco6an rrepry: Hco6xolrrMocr:r, neoc,na6-
rrofo Blrrla{aHr.{fr rra6Jrroi{areJrfr, rroqlrr,r rreilpopr,tBrlol'o (BeJIeHIrfI)) Tpy6bI, lr trep-
1)orI 0JryiJac - lulfr ylleplriarrllfl 3r]e3Ar,r ua irpccrc Hl,lrer;i l1 cBoeBpeMenuofi
rrepe(iralIouI{r{ Mr.rxpoMerpa, l}o lltopol,I - 11.nfr no3lrpalrleHr{fl i}BeBl(r>t o6pa.rr.ro
ll t(elr1'p rloJIfl BpeIIIiti rlocJlc 1folo, I{art oua or:oi,i;1et Jra paccroflur.re, o6ecrevla-
Balorrloe riylrrryro rrl.rpnuy cnenrpa. Hcrruoespeuenrrr,rii flepeBoil r{ur{poMerpa
Ipr,l IIoJrr,lloBaHIrl,I nepBLrM cutico6ou [pr4.r]oi{lrT rt lrofB.rren14ro IIoJIoc, tto IIIIIpllr.re
clIC[(',r'pa, ilc0r]oellpeMcrlrJoe BoillJpalrlcHr,rc 3Bei]I(r,r B r{erITp IIOJTa 3pe}rr{fl Irptr
RTOiloM i(a01 ol1cHlrp 0 .ilepe3l{r.{Mr,I, paSMr;rlrr,rMJ,r r{patrMl{.

Bnonue ccrecrueHHo noaTox{y }HeJrarrt,te a]lroMarr.ral4poBarI, rrpoqecc pac-
ulxpelrr{fr clIcnrpa, Hau6o,rrec llpaBuJrrrl,rbr}r pemeHr.leM Dr01'o lrollpo0a c Torrnu
Bpeurrrr rpr4rurrrlorr tlororparpNuecrroii cuenrporliouor{e'rpr.rrr 6r,r.rro 6rr coBAaHr.re

MCxaI{H3r[a, o6ecueqtrualoue]'o alltoilrarLtarecltoe noLrl'yttaTeJIbIIoe r{,[r,I ItoJIe-

6ate.rrr,rroc IIBlrlxerrr.re raccerr,r lreprrcrr/Ir{Ky.naprro jl"nnne crrerrrpa. 3lo nana-
ro 6r,r rlo3Molrtrrocrr, pacmrrpal'r, cneHTp o/II,r.HaItoRo rrprr BCex cfiJroFleHr4fix,

o6cctt<,r.u.rBarr, o/Ildrlalioi;ylo oxopocrr, j(rlLrllierrrirfr crrcrtrpa r1o r;naorr{rrHc r{ Ter{
caMJ;lM oi(r4lranoBoe rllrcJlo (rrpoxoi (ol])) npr.r gau.uoii Dr{orroBlluuu. O,lHarro npr.rMe-
uerfl,re el.o rpe6ye'r ooopy]ne]il{f y Iiaccclrrr i\ouoJrr,uo o,rroE{rlofo npucuoco6;ne-
rurfl, tl1'g BpfriI JrI,r paur4orra,,rbrr.o IIJIfr Mailhtx aclporpat[o]1, I:ra HoTopbrx uo
trfHol'l,rx o5cepratopl{rlx [poI,I31]olulrcrr rforolpar[r,rpor]aJrr,re clenrpon c o6BeH-
rnurroii. upualroii.

Mexrly TeI\[ ]vlo]r{Iro o6ecneqr.mr, aBToMarl,rrlccr{oc pacur-r,rperrue cinertrlroB
uprr {tororpa(rrrpcrranr'rtr Ha Marrnx acrporparfax rtpr,r rroMolu4 ilo]loJrrrllo rrpo-
crol'o yc'r'poi,ic'r't;a, I,rBlo'f oIJ.rerrIl e rtoropolo BIroJnl c /Ioclynrro nnacrepcrxofi
rtarnl\oii o6ccpua'i'oplrrr. ,I[,rR Droro Hy]rtHo Jrrlrlr, fralrr4rrr{c y acrpolpa{a aJre](r-
pu.rcortoii r:ourroi,i ItoppeHr{rlrl4 /(BIr}rtclrr,rfr IIo rlacoBoN/ry yrii]r, Tartoe npt4crro-
cti6;rerrrc rr ooyrt1eol's;ircllo ua NIa.roNr, Tait raBLrBaelroll <rpoiiHol,l) a01'polpa{e
n (lrruerr:te.

Aclpolpar[ Lrr{oc1] po1'y.rlarop r:orltoii rtoppexquu rr,rrra (DJrcri,r'pr.rrreortarr

MrJurr,)), ycrarrollJrclJrLrii , riari o6lt.tno, N{e}I{i{y aracor}br}{ Nrcxalruts}rou lI ueAy-
rprx,r rreptflrtor{ rpr,r6opa. Pcly;rrrrop ur{ceT /r[r]a D.reril'por{af Lrr{Ta, BrJrroaralo-
ulrr ].t lJlrtJuorlarortlrx, rl)rr uoN,IoIlur Atiyx plilrraloIl, paBir14rrttt,rc riolt6ttuaunll
ulecrcperroH 1, cBoero poita ctopo6tto utopocrciu>. Cpa6arLl:aHuc o,i(nolo rrnlrt-
rc.r'o SJrctt'rpor{arlr}rTa l}rtinorraer ttclu6r'rrrarlr.rro rrTccrcllcll, l(arolrlyro 3aMc;1":rc-

Illrc /I1]]r]HeHJIU l'C;jrOUHOna, Cpa6atfr;ujalrr'r() ()60rrx 3.ilc]tTpo[{al'I.]Ilroll rplrlroiluT
Ii yonopeili41() illlr.llr{erJr;rrr. cpa6a'r'r,ulaHI,rfl oAilol'o Bepxrrefo e;rrenTpo}{afEl,rTa

]{oHolrpynr\t4rr He Aoilyortaer.
'fanas oucreMa peryJrnlopa ortaBairacrr oco6errrro y,rto6uoii lprr yorpoiioT ua

uprrouoco6leur'rrr /IJrfl aBToMaruqccl{oro pacrrrrpeHlFr cne}iTpou.,[ocrato.ttro
o6coueqrrrr, uoLr,r'oflir.Hoc 1e.i,io't'uue Hr,rlI{rrelo eJrol{TpoMarur,rra }r rreptro/urare-

crt00 Br{JrIoaIeltrrc l,r ljr,[{Jltor]elil.lc I}epxuet'o,.liIo6r,r rroJryall.llrb Iteprl0l\-r,lqecr{oe
yCliOI)0rllle lI 3al,re/Uenrle AIIII)fiellIlfl 'l'O,1lCLlItOila, iI C.ltoi ()IlaTeJtbtlO, lI ICpIIOA]I-
rreorroo Rr,ri(14[,roe;(r]il]r{cHUo 31lc3i(LI ll rroJro llpcHfifl r'lr,]1a. IIoc;neArree rr AacT
pacr[uper.r],Ie clleH'l'pa, ,I[,ltLT e;nr,uoc'r'1, flcpil0/1[or] yortoper.rlrol'o ]r 3arre;{JleilHol.o

AIIJ4)IteHrlfi Teite(iIiOIIa, d 1'ClI C3l{l,lNl lt [OJlUafl j[.rtl,{l'CIl],HOCTL UIIIt.lla (yCIiOpCIIO)+

(i9



f <samegnenou 6yqer onpelerrrrr, AJ{ AarrHoro criroHeHrrfl rxr.rpurly cfleurpa.
flpanznrnr,tM coorrrolreHlreM I{HTepBaJron BpeMerllr ycrtoperrHoro r{ BaMeAJrerr-

Horo l(Brrlr{er1}rfl re,rrecnorra Mo)ritro o6ecle.ru1.E, crporoe BoBBparIeHtre BBeBAbr

trocJle Halr{Aoro (tlpoxoAa)) B IIeHr}l lrtj]a 3per{r{fl, a cJreAoBareJrlrro, r.r peSnlre
Hpaa cllerirpa.

Ha ernx coo6paifieHuflx lI ocrroBano ycrpoi.icrno uprr6opa AJlr aBroMartrqe-
cnoro paoixlrpeHur{ clenrpa ua rpoiinou acrporpatpe n Cunreuge. Bo lre6ema-
Hr{e JIUIrrHero pacxola rorta rr{}r{Hnii anert'r'poMalrrr{T peryJrflTopa, noropr,rir

AoJrlr(eI-I Aep]Harr, cuoii nriopr, rocroflrr]ro [pLlTfHyTbrM, 6bur BLrriJrIorIeH eoo6rqe,
ero pEIrIar trIexaHrrarecRrt Salr{aT r{Jrlrrrr)M, a Tort B lletrrr Bepxrlelo SJIer(TpoMaI-
HtrTa rlepuoAltalecnu BaMrrrr{arcfl tr paB}rr,r]{aJrcfl rrpr{ rroMorurr npu6opa, troxa-
Barruolo rla rlur'. 1.

(Irr.n'. I .

Ocrrollnag uactl uplt6opa - e6onrlroBr,u,i qr,rJrlrrrAp 7, .lacrr onpy)fir.roclr.r
Iioropolo rro Ayre npHMepuo 240'nonpr,rra MeraJrJrr.r.recrrori rrJracrl{r.rrior"r.

flpu npaulerrrrrr rlrr.rrr{H[pa Bonpyl ocr{ -1o }reMy crroirbBET II]le qernrr, o;1Ha r{3 rro-
ropBrx ,4 ne[ognumHo cBflaaHa c nopr)'co1\{ upu6opa, a Apyl.afl 6 uepeueulaerca
rro Ayre, qer.rrp Horopoit coBlraAaer c o(,rrlo BpanreHr{fl I1r{Jrlr}r[pa. I{erxlr BI{JrIo-
qeH];r 1l qellr, BepxHelo aJreHTpoN[arHrr?a peryJrfiropa ABl4]rteHrra; oArroBpeMeH-

r.roe [puxoc]roBeune r.rx H MeTaJrnn.reomoii rrJracrl,rrrr{e }ra urrJrITHApe BaMEIItaer

'r'on B rlelr4, I]eul nepxnero D.rrexrpoMa 'rrrtTa 6y4er ocraoarbcfl BaMHHyroft s te-
qelrr.re BpeMeHtr, neo6xoAlrmoro trJra :roBopol'a urrJurr.rgpa rra yroJT, paunrrr,l
paalrocrtr yrJroB, oxBarblnaeMr,Ix (rlur. 2) 

" oAHoli croporlr,I u,ractuuxoii ua

utrrrtrHApe d., a c upyroii - uyrofi MeE{A)r ulerxaMr{ p. B reuenne aroro Bpe-

MeHtr TeJrecH0rr 6yAeT l{Br{rarbcfl yc:topeHr{o, B TeqeHr,le E(e ocTaJrbrloro -
BaMeAJrerrrro. '.larturr o6pasola, .ur{p}rHa crrertl'pa ofipei{eJlflercfl ArI[TeJIr,Hocrblo
froJrHoro o6opora qlrJrlrrrApa, a coorH(rrrreur{e BpeMerr (BaMfiHyro)) u (paBoMIi'
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I{yTo) (uro rom4eCTBeIrHo llepuo;(aM (ycnopeHo) II (3aMcJJreuo>l) 
- rro,ilo]rie-

r.rrreM rro,qBil)nHoft uderHI.I .B Ha ee ilyl'e.
Ha o4uofr ocrr c qrrJrrrn,npou (cu. rlrur'. t) crI;ItIr AIICIT 2, nnretoulirlt Boirr,Iollt-

r{ocrb flepeMerrlaTr,ca BAOJIT, ocfi 3 c 3aHI]elrJreHI{eM crOIIopoM Il Hy}r(uoM rlo"lo-

)fieHrrr{. oHpyurr-rocrL [I{cHa, Hecyuafl peBr4HoBoe I(oJrLqo, [prIBoAIlTCfl B CO-

trpl{r{ocHoBelrtre Ira Tperrtru c IIITcItoM 4 n paalnvH},Ix roalHax ero paAlryca,

laBarr BoSMolrilrocTr, r{3MeHflrr, cooTr{olueHtre yTJIoBLIX cltopocTell BpauleHlrfl

o6orx Arrcr(oB. Bropoii Arrcn trMeer rro or(pylliHocrr{ By6IIbI u qepea Ilrecrepl{rc

c orHolxeHr{eM qrrcila 3y6IIoB t: t0 cBflsaII c qepBflquofi ruecrep[eii 5. Illec-
Teprrro BeAer qepBrlt 6, nacalneuur,rrt Ha ocb

oJrer(TpoMoropa [ocroflIJl{oro ror(a 7. Taxlllt
o6paaou, [i1r{rerr,rrocrr, o6opora urrJrullApa
MoE{rro tr3Merrfrr, UJIII tryTeM I,ISMerIeHIrFr Ha-

trpfl)r{e}rtrfl rra Morope [plr troMolrlr{ peocrara
B c orcceroM ero rro noJrr,TMerpy 9, IIJ]II ]r{e
cMeIrIeHr{eM BAoJIL pa4r{yca [trcna 4 'ro'rnlt
ero {pnxquonnofi cBflBrI c glrcxou 2.

B HarrreM npu6ope ycraHoBJIeE N{orop

frocToflrlHoro ror{a tto n, c nounuarr,nofi
cnopocrr,Io BpauIeIIIrIfI 1500 o6/uuu. 9"p-
rfltrnafl rlepeAaqa Aaer 3aMeAJrer'II4e r 250
paa, a napa ruecrepen (na ocrl rrrecrepult 5 r,r

or{pyinHocrr, Arlclta 4), rtan yltaBarlo BI{IrIe, Our. 2.
n 10 paa.'1.'axnlr o6parou, rrpu [o.]IIIoN'I

t{alllfl}I{eul{I{ rra N{orope IIICK 4 conepmaer o/[utl o6opor ]r retleHlle 36 celt'

fncx2 Ha gCII qIIJIIIIUIpa I,IMeeT 6onr,uruii paAIIyC, rIeM [rICIi 4,tt er.o no;rttr'tii

o6opor coBep[raercFr Mr{rirrMarrbrro Ba 60 cen. flonutneutle Iraflprl?Hc]ll:Ifl ]ra

Morope ,qo 50 B rlonll)I{aer cl{opocrr, e1o BpalqelIl{fl BAB9e, BI{Boe }Ite Mo}nuo

,cHr{Br{Tb cxollocrr, Bparqeurrfr rlr,rJrur{Apa uBr{errerruetr{ rloJro}fielll{f roallir{ Qpun-
qnonnofi cBllrr [ucr{oB 2 n 4. floerouy tsoBN{otrtrro u3r\{ollellrlg cr(opocrl{ Bpa-

qelIr{fl ql'rnrruApa n 4 paaa, 'uo o6ecueqllBaer [oryalel{r{e c[eHTpoB oA[Ha-

nosolt UII{pr{HLI (n rrauem cJryqae - or(o11o 0,3 rult) B trpegeIrax crtlor'rerurii

or 0 go 75". IIpn r{alIpfl}I{errl{flx rrtr}I{e 50 n uorop pa6oraer yx(e IIJloxo.

Cnegyer oTMerI{Tb oAIIr{ 11pI{Irqnuuantur,rfi ueAOCTaTOIt arOrO cuoCo6a

paomIrpeHrlfl CIIeHTpa, Csoficrsennrrii, upanga, II BCeM MeTOIdalI' OCIOTIaIIIILIM

Ha pacoTpor,lCrne xoga qaCOBOTO NrexaHr4BMa, a IIMeHIIo: cnopocTl cMeUeIIlIrI

ctreHTpa flo IIJTa0TIIT{I{e, a TeM caMLIM TIIICJIO ([poxo[oR) el1o [pu 3a[aHIIOu
gr(CtrOatrqtrtr 6yAer pa3;ril{rl}ro AJIfl pa3rrl1x c1ronenui,i (ecnn, ItOHeqHo, Iplr
o6r,r.ruol{ cuoco6e pacrrrrrpeHrrr, ne uog6nparb AJrfl Ita?r{Aoro cnJror{eur{fl oco6oe

paccrpoiicrno xoga MexautrraMa, qro [eraercrl otlelrb pegHo).

flopn4on pa6orr,I c olIIcaIIIIblnr uplr6oporw 1rptrMepuo taHor:i. Vcranau;ru-

aaeTcfl lrarrpflllteHtre ua Morope u troroE(erlue ToqKtr {tpnxquounor.o cqetrJlerMfl

AlIcHots, COOTllergrBylolUee BaAaIII{OMy SI(JIOHSHI{IO tr rpe6yerraor'i rur,rplIue crleltr-

pa. flo HaBeAeHIII{ reJlec1oua Ha Hy}nHyIo BBeBAy 1lltJlloqaercf Morop ,I Ha-

5nro4aerca ABTIIHSHITS BBSB/IBI B IIoIe 3peHllfl ttlga, c TeM, tlro6LI ItIIoqoM pyq-

nofi rrqlrpoBnrr nprrBecr[ B uelrrp rroJrfl 3pegr{fl TorIIty o[Horo uu r{SMerIeIIuiI
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HANPABJIEHI4fl EE BI{AI{MOTO CMEIIIEHI,Ifl, 3TO IACT YBEPEHHOCTb, qTO ITOTE6AHI4fl
rroJrolr{eHr.rfr crrer(Tpa Ha rrJracrtrHHe npol{cxoAflr Bce BpeMfl B OAHTTX tr rex Ete
rpaHr{rrax. rlpoqecc ranofi ycraHoBntr upz60pa Mo}nHo ycJroBHo uaanarr <{a-
3r4poBaHr{eM>. f(or4a {aallpoeaune BbrrroJrHeHo, B MoMeHr o4uofi ,, o"pu*u,
HarlpaBJreHr{f cMelueHr{fl SBeSAbI orr(I-brBaeTcfl BarBop II Haqr.rHaercfl 3]rcrroSrr-
qraa. Monenr ornpbrBaHr{fl BarBopa nu6upaerca r4MeH}ro rar{rrM AJrfl Toro, .rro6br
Haqaro Ir I{oHerI aHcrloBtrrlr{r4 coBrraJrr4 c rroJrorileHtreM sBeSAhr Ha Hparo pac_
ruI(peHHoro cflenTpa, qro Aacr crrexTp, paBuoMepHr,rfi no urrapltre; aro oco6euno
Bai(qo upr rraaroft aHcnosr{urrr{, T. o. [prr MaJroM rrtrcre ([poxoAoBD 3Be3Abr.

B garsnefimeM [oJT]TrHa 6r,rt, [poBepeHa,rrpaB]rJrBHocrb coorHorrregtrs
r'rllTepBaJroB BpeMeHtr (SaMHHyro)) rl (paBoMr{Hyro>1. Ecnu coorHorrreHtre nrr6pano
HeTOTIHO, TOqI{a BIIIII{MOIO IIoBOpOTa [-:Be3[bI HaqHeT (CtrOJrAaTbD BIrOJre ApeHtrfi
B Ty Wu r4Hyro cropoHy, cxoAfl c uelmpa. B raxolr cryqae neo6xogumo IrBMe-
HI{Tb cooTHoIueHI{e IJIIITeJIbHoCTI4I I{ETepBaJIOB, cOoTBeTcTBeHHO IIepeMeCTtrB
UIETHY ,B E TY I,IJII{ APYTYIO CTOPOHY NO AYrE. OgNATO PETYJItrPOBITfl IIOJIO?I(O:
IIr{eM tuerHrr B gononrno rpy6aa tr I{rI BaqaeTcfl ToJrr,Ho upra6nzxerurafl BeJrr{-
rruHa coorHomeHr{.g. Bonee roHrto aro cooruolueuue uog6r.rpaerc.e I{SMeHeHtreM
xOAa tlaCOBOTO MexaHI4SMa, OqeHI' MaJI€IIbKI4M yCI(OpeHIIeM I4JIE BaMSAJISHIISNI
eIO. TaHan peryJrupoBr(a BbrfroJrHgercfl npaHTr{rrecnu roJrr,}ro oAuH pa3 3a
HOqb, BO BpeMfr uepnori eKorrosuqr{r4. B garu,uefirneM AocraToqHo Jrr{rub uBpetrfia
IIOAIpaB Jrfl Tb nJrroqoM rro ilolr(eHr{e TOrrHu (rro BopoTa D 3Be 3Abr.

Pa6ora c orII{caHHbIu npra6opotu E TeareHue roAa Aaer Bce ocgoBarrr{fl carlr-
Tarb, qTo npr4Mer'reHrTe ero IIpeAcraBJrfler 6olr,urue ygo6crua upu na6mo4eHrrflx,
ocno6orxgaa ua6rrogarenfl or HenpepsrBHoro rrr4r{poBaHtro. Sr,"rrorrqlr,r AJrr{-
rerrbHocrblo Aa)r{e I(o floryropa-AByx qacoB rrpoxoAr4Jrrr ycfierxHo C noppeHTr4-
poBaHI4eI{ TOJrbr(o IIo CKJIOHeHTATO. Hyrxno J]I4IrrB OTMeTtrTb, t119 CileEyeT TIIIa-
TCJrr,.Ho ycrpaHr4Tb uce nro{.rr,r y TerecHona, TaH rtaH ]4Hage BoSMOE(Hbr ero
<6pocnr.r> rprd BHaqr4TeJrbr{oM trBMeHeH[rtr qacoBoro yrra ua6nrogaeuoft 3BeBAbr.
Bnpouert, ero rpe6onaulre neo6xoArrMo rr upra o6rrunrrx ua6nro4enufx, c rofi
Jrrrlxb paSHr{qefi, 'rro ua6nrogar:enb? EeOTphTBHO CMOTpflrUnft e oxynap, BaMe-
'r'rrL' r'arroii 6pocox cpaBy.

Onr.lcauHr,rrl nrrrue npn6op 6su noorpoer B MexaHr4rrccrtoii rrac,repcxor,i o6-
cepBaropr{rl yqeHr4noM nacrepcnoft E. tI. Io6poHpaBr{Hr,rM noA pynoBo[crBoM
MexaHrrna M. "9. lpyeunora.

cncrelra Harrrero npn6opa AJrf aBToMarr.rqecHor-o pacrxr4peHr{rr cner(TpoB
ocHollalra Ha r4crIOJIbSOBaHI4I{ peryJrfropa trBl{}fieHr4fl TeJrecHorra Tr4rla (aJreHT-
prrqecr{afl rfrrrrrrb). Ho nogo6nrrfi upll,5op Mo]r{er 6r,rr.r uocrpoeH 14 AJrfr acrpo-
rpa{a, rrMeroruero peryJrflTop rourofi Roppexrlr{r4 6onee rrouo"o rr{rra, c 11JraHe-
rapnoft nepegaueft. B raHou peryJlarope ycnopeHr{e r4Jrr4 BaMeAJreHrre ABr{}r{eHr4ff
TeIIecI{oIIa IIpoI4cxoAIIT [pI{ 3a}I(trMaHI4I4 ABI4}Ity[treIoCfl Ar.cHa, oBflBaHIrolo
c cncreuoii r{B AByx ocFroBHr,rx lr'o4ncfi napaaurnofi uecrepHr{. TaHrax Atrcr(oB
ABa - AJr.E yorropeHlroro r{ SaMeAJreHHOrO ABr{}Itenr.rrl. .3amlrMaHr{e r4x ocyue-
cTBJrfl eTCf rrplr IIO MOrrU4 3 J reHTpOMarBI4TO B.

B orou cryqae [prrxoArrrcfl o6ecre.ru]laTb rrorrepeMerrHoe 3aMBrHaHI{e qe-
neri roro Ir Apyroro S,rIeHTpoMarHr.rTa aITo ral{Ete Mo)nHo BhrrroJrgrrTb rrpr4 rro-
yorqr4 Bparqaroulel'Oofl rrr4Jrr4HApa I[ trIeTOn. TO,rrrto rerrepb Ha rrr.rJ]r4HAp r{3,
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I'Ii]oillll)ylotllelo llal'CpllaJla np]'ti\CTott HaIOlHIIrL ue OIHy, a Il]o r'teraJl;-ulqe0-

rirrc nJracrlrrrr;r, ollrra 113 rtoropr,rx 6ylcr eaurrr(oTl, IIerrL (ycit0pflrctllo].o) Sirclt-

rpor4arrrr{ra, aIIpyrafl (i]aMc/I"rrr{rcrrloro). o4Hor,ra Bosr{o}1{}rbtxpelrleIILfi,i l{orcrpyti-
r(ull Droro y3,[a Mo]r{cr 6r,rrr,'r'aru,ru. ,I[re nnacu{rlbr, r4Mololulre (iopuy rpancqrri'i
0 ou.llIrI{ npfl}IrnM yl'itoM IIpI,I oorrolJa}rrlr;r, oXllaTrir}aIOT lluJ.l14Ililp IIOqT],I I10.r.t-

Ilocrr-ro, cxoAFrcr, c oilnoi'i crroporlLl efo cuolrr{rl rrpflMl{Ml'l, a c;qpyroil.
otnr{il rrpafrMr{, 0 oarelrb [,raJreHr,nr4M rrpoMe]r{yrr{oM }Ie}r{Ay ulII\4Il . Ila HoHUsr

r(lrrrlrrrApa 0lIeBal0rcrr rto.11r,r{a, ox]}aTbluarouluc e1'O llor{llyI.. t) rtpalr,rr,r I{oJtl,I[oM

(lilalrBaeT0fl oA}ra 14l] IIJra0-

'r'r{il, 0 .reBr,rM- i(pyl'an.
IIprr Bpanlelrr.rur I1uJl,rrr/lpa

tIO IioJILIIaI\{ CltOJILllflll llllC
HetrojurulnHr,re rrlc1'Iill, a l]o
rrJracrrrHaM - rloABlr?r(Hafi,

rrcpeMerqarouaficFr B[[o,irb

cTeprrtrrfl, rI&p&JrJIeirLllorr)

oclr IIJ)altleHxrI uI,rJrI,IHI(])a.

flepeguulncHxc Droi,i rrlerrilr
lJl(Cl;ilr- c1'eplrfl{fl lrllpaBo I,r'

BJrcllo 6y[cr ucr,rrt], (,oorro-
IUeituo llpeMelr 3aMr,rfial[rfl
lleurt o6olrx ).nert'r'poMarlri1-

TOrJ, 1'. O. OOOTrlolllelllre il.'irII-
TenbHocrr{ rrepr4oAoB ycr(opeHHoro r4 BaMeEJIeHHoro ABll}r(eHrrfi relecnoua.
Cxel'ra ycrpoficrua raxoro ur,rJrralrgpa, rqeror( tr erexTpuqecrofi [entr noxaBaHa

na {rur. 3.
flpraneHeuue o npu6ope Moropa rocroflHHoro ror(a coBeplxenHo ue o6s-

BareJrr,Ho. Moxno Baflrr, acuuxpoHrrr,rft Morop rlepeMeHuoro ror(a, rloaBoJIfIo-
ulnii perynr4poBarr, cxopocrr, BparleHltfl uBMeHeHueM lroAaBaeMoro Harlpfl)r(e-

HLrr trpr{ troMotrrrr peocrara I,IJIrr aBrorpaHc(tropMaropa (napraxa). He r{cRJIro-
qeHa Bo3MolnHocTb IIpr{MeHeHr4f rr cIrIHxpoI-IHofo Moropa, Ho B SToM cJlyalae'

pelyJltrpoBHa CHOpOcru BpaIUeHI4fl qI{JIIIHApa MoEteT BLIIIoJIHfTbCfl roJIbI(O

rrepeMerueHr{eM TosHu HacaHr,rfi Ar4cr(oB, rrro SEaqr{TerrbHo Mer{ee }Ao6uo r1 [aeT
MeHLLUI4e npetreJILI I4BMeHeHIdfl, aIeM I{3MeHeHUe II [epeAaql'{ I{ Hallpfl}fieHllfl.

py6aa 4n${paxquouuafl perue'rxa

fpy6ar gu{{paxquoHrrafl pelxerr{a, rrptrMeuseMan s HoNI6IaHaIIuId c o6r'ex-
rusHofi uprauofi rar{, qTo Ar{clepcrrl4 rlx B3ar{MHo lrepleHAl4nyJlflpHbr, MHoro

pa3 otrrrclrBailacb B Jrr{reparype HaH nprrcfloco6JleHl{e [JIfl lloilyqeHtrfl {oro-
MerpuqecHofi urHarsr [rfl HepacuupeHHr,Ix crreRrpoB.. flpn arou qaue B0ero

roBopl{rcfl I{MeHrro o {ororpa{trpoBaHl{I{ ctre}trpoB 6ea pacurapeHl{n, r(orAa

e4r4HcrBeHHoft ocuosoft [Jrr nocrpoenr{fl xaparreptrcrl4rlecxofi xpunoia a clty'
,r(ar ABa 60xonr,rx c[eHrpa rrepBoro [opfrAr(a, AaBaeMr,Ix peurerroft u p&ctro:
Jrolr(eHHbrx rroqrr{ trapaJrJreJrbr{o ocHoBrJoMy cneRrpy. ocla6neuurre B I4sBeCrHoM

oTHolrreHr4rlt uo cpaBHelrr{Io c ItreHTpaIbHr'IM, oHI{ AaIoT AJrfl Ka}H[ofi Alrnur'r

lo
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BO,,TIHbI AIJE TOTIfiI'l C II3BCCTIII,IX,I OT TIOuIEIII'IEM IIHTEIICIIBHOCTOi'i ilA;IABUIEIO

CBCTA.

Couepurenuo orIeBn[r{o, o;IHaIto, rITo BrroJHe ]lo3Mo}riuo trlllrl,IeneH]rc pe-
Irlerrirrur rrprr rfororparflrpoBarrrrr{ ctr]rrrpoB c pacur,rpeulreu. llpll sroM rro-
plrtlHbntrr crrenrpaMrr iroJrb3yloroa r{ AJrrr [ocrpoerrl{fl xapanrepl,Icru.recnoii
np[noli tr naH 6r,1 4nr (BhlpaBr-rr{BaH:,rfl0 paclpeAeJreHr{fl sHeprl{fl B ctrenrpe
BBc3Ar,r.,fleriicrnurenruo, $ororparfupyr, rrarrpHlvrep, 3Be3Ay rroBArrero clen-
'TpaJrr,rrofo r{Jracca rl [oryqaf c nol,MaJrL]rofi rnourocrllo cI{HIoIo tlacTb ee

crlcnrpa, urr rreue6exr{o cr4Jrrrr{o [epeAep]firrM r{pacHylo. B ro rxe llpeMfl Ha

Sorronr,rr crrenTpax, npu rreAoAepx(anHrrx crrHrrx qacrflx r{pacHafl qacrb clren-
rpa N,Iolrter onaaarrrcrr ro rrJrorHocr.{ BtroJrHe upnroqnoir gna o6pa6ouru.
O6paruoe coorHorxeHtre 6yAer lm{err, L{ecro nprr QororparfnpoBaHrM Clel{rpoB
3Be3A par.rrrr{x clleKrpaJrE,Hr,rx nraccoB.

Xorjr rroncrpynurrfl rpy6oli qr{{rpaxuronuoii llelxerltl,I rI oqeHl rlpocra
,rlo lIACe, r1pn ocyIIIecrBJrer.rr{r{ ee rrL IIpar(rl{I{e trpflxoAI{rcfl trpeoAoJIeBa16

AoBoJrbuo 3rraartrlreJrr,rrbre rpyAHocrn. lnaer.rafl r{B [rr{x Baxrloqaerca u rr,r6ope

cuoco6a BaxpenJreHr{r nnreit (uponorrH) , qlrcJ]o Itoropblx Aoxo.qlrr Eo 300--
500, Cuoco6 nperrJrer{r{f r'rx AoJrrfierr 6r,rrr AocraroqHo trpocr, Ira4e}xer.t, o6ec-
trerlflBaTb I(OCTaTOqrrO paB].roMeprroe ]raTfli'r(er1tre BCex r.rureii Ir AaBaTb rjo3Mo]I{-

IIOCTI, 3AMEI16I AIAC'I'I,I IIOBPEE(AEHIILIX -[IJII{ UPOBI{CIIIIX I.II{TEI,i 6EA PAA6OPXU
ncer,i petuerrur. V4onnerBopr{rr, ogrrorpeMeur-ro BceM arlru rpe6oBalll{flx{, yqrr-
rrIBatI It roMy )fie, trro paccrorrul{e Me}r{/Iy cepeAI,IIraN,II,I nureir o6r,r.ruo 0.4-
0.5 ulr, oqenb r{eJrer-Ho, Iloarony rre rrl,rxrerra IrHrepeca norrc'rpynulra rpy6ofi
pel[ernrr, rrocrpoerriroi'r u I{prrucrroir aorpo{nau.iecrtoi,i o6cepuaropLlrl AJIfl
pa6orrr n Hou6usaqru c 20-rpaAycuor.'. o6tenrunrroli upuauori ua 175-unltlt-
MeTpoBoM pecprertrope, flnJrfrro[Iel{cfl :]a0rr,ro yloMrrrryroro lrbIIUe <'rpoiiuot'o>
acrporpa{a.

Ocrrony pelxerr{rr [peAcrarrJrner pLMa rIB yrrloBoro AlopaJlloMnuvtr-. I)lrr.
rrarrrrryrri r{B Jraryrrr{oft npononoH}r Arrar{elrpo r,r, 0.24 uu. ,I{nuua uureii oliolo
200 urr, qldcJro r{x oHono 350. Tan narl paccroflr.rlle Me}r{Ay cepe/dlrlraMrl rrnreii
(uocronnrrar peurc'rnr.r) 6rrro uur6parro ().5 MM, rra nporrrBotroJIoirtllrlx cropollax
paur,r 5rr",rr,r yrrpetrfier{Lr []rc (flo,rrol]r,rrrrrn> Brrlrra c ilraloM 0.5 uu. Srrl uoaonuu-
rirr llJrfr rrapeartl,I 6r,tnr,I craflHrrr lllvre(,Te,,r BareM paclraflHr,I crrona. E(atngan uirrr
JIex(IlT a coorBercrByrorrlrrx 6opoa4ax r6onx rroJlyBlrrrrorJ, rITo rrpl{ [ocral'otl-
IIoM rrarfllr(eutrlr o6ecnealr{Baer rrapaJrJreillrrocrr, nnreii r{ [parJr{JIE,I{I]ie ,IIITell-
Bairr,r Me?fiAy ITIIMIT.

Paccrosur,re 0.5 nr,r.r Me)ilAy cepel]rrraMrr unreiit rlcr{JrroqaJro nprrMeHe}rrre
rianr,rx-nlr6o BI{HroB HenocpeAcTBerr}ro Ha paMe AJrfl n}letrJreHlrfl r{x Hor{qorJ.
flpr,tualrnarure rrrrr:ei.ir n HapeBaHHr,rM rr,)JTyur{JrrrrrgpaM 6rrno 6rr HeJrerK}rM I{e-

.,ToM, It roMy )r{e cr{Jrbr'ro BarpyArrr{Jro 6r,r cueuy rurreii [pr{ r.rx o6pr,rne, rarr nari
orIraI{Barrrle uonpemgeunoli HtrTrr rr rrlir{rrarrnaHr{e uonoii HaBpflA illr yAa-
.uocr 6r,r ocyqecrlrrrTr, Fre [orpe]lo]r(tr8 trprr aroM coceArrlrx, uclpaRrrr,rx nnrei,i.

Iocne prr4a otrblroB lr HeyAaq 5u;uo Hai,i4erro cJreAvrorr{ee peueHrrc nocrats-
JleHr'rofi BaAaqrl. Ha cropouax ocnonnofi paMr,r, onoJro rrapeBar{H];rx rroiryr{u-
JlrrrrllpoB, 6r,rnu npocnepJreur,r cnBoBrrr,rr orlepcrlrfl ArraMerpoM 0.4 urt (rlrur.  ).
,Paccronnun MelItAy orBepcrllflMlr. 6gru BB;ITEI B lralpaB,rrerrrrll, ttapairJreJrb]roM
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oou Br{r{Ta, paB}Ihrr,1I,I 0.5lrnr, a B IIeptrerIIIlItyJrrPItoNI UaIpaBJIeIlrIrr - 2.5 rll,r.

[tpeunenne noHrloB r.rr{Tei'I c otrnoii croporlbl paurt 6r,tlo ocyqecrBJrel{o Ba]1fl-

BbIBaHtreM Ha HtrTII yBeJIHa, AOCTaTOqIIO 6OTSTUOTo AJIr TOIO, qrO6r,r He trilo-

xo4rrrb qepeB orBepcrue. Itperrrerrlre Apyrfix ItoHIIoB Hlrrefi ocyuecrBJlflJ]ocb

yme 6oilee cirolltHblM ctroco6oM. Stor croco6 trpeAcTaBJifler plA trpelrMylrlegrB'

iloqeMy rraM u Ha)fieTcf qeJrecoo6paSIILIM IIaTr, efo OtrI{CaHIre.

Huxre oouonnofi rrJrocnocrrr paur,r ,4 (pnc. 4,6) pacuo;ronreHa [JraHHa 6,
rrMerorqafr lrpopeBr,r, muptrHOIO 0.5 nanr, CAeJIaIIIIbIe Ha paCCToalruu 2.5 MN{ ApyI
,Or Apyla, 116A CepeAl{Hoii HaltiloHuofi fltrHulr, uo Horopoii pactrolo]Iterlbl or-
Bepcrrrfr AJrfr rrflrtr Htrreft ({ur. 4, a). B4o;n l{a?fiAolo ilpope3arpocBepJIeHo

<- 6

Qtnr.4.

'orRepcrlle, r.rlrerouloc Hape3ny, B rtoTopyro RxoAI,Ir nrrur (rlinr'. 4, 6 u e),

B upopes BBoAflTcrr norrrdr,r rrarlr Hrrreii, trpotryqeurrllx qepea ooorBercrllylo-
qtre AaHHoMy trpopeay orBepcrl{fl. Ha uurnx yHperIJIeHr,I rpyabl oArlnar{oBolro
neca. flpn BaBtrHqr{BaHtrrrr BrrHra rrrrrrr rroA)r(trMarorcfl rt ripalo flpope3a I{ 3a-

rtpetr.rrflrorcfl B HeM B HarfrrvroM troJro)fieHnlr. rlro6lr Holleu BuHra Ire [epe-
pe3aJr I{trTeri, rIoA Hux rrogr(Jragr,IBaJlcfl MaJIeITbHI{ft rtycoalelt cral{I{oJrfl, flo-
aepx r{ureii - raHol,i }fie HycoqeH, a rJa Irero - HycoH Mflrnoii ue4uoii upo-
RoJror(tr, n xoropr,rii yH{e r{ ytrrrpaJrcfl Korreq Br4HTa. flDlr rartorr cnoco6e BaHpe[-
ile:grft rrtrcro o6prrnon nurei.i [pr{ Ba}r{rrMarrrl{ DIrHTonr 6r,rno oqenb IreBeJIrlIio.

B na.recrse AorroJrurrreJrrrHoro HperrJrer{rrfl r{a}r(Aafl Htrrb trepeA BaE{trMa-

[rtreM Br{rrra Ban;fitrr{uBaJracr] B orBepcrrr[ ilrrrl{irlltoit raa rnepAoro AepeBa.
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Illnunrxu rrpe[Bapl{Tenruo Haru6pcBarlrcb npo[ycHaH]IeM alepeB orBepcrl{o
coorBeTcrByrorqero AuaMerpa B MeraJrJrr{.recnoii: rIJIacrI{HHe. Bnogranacr
Irrrrr4Jrr,Ha o6r,r.ruo npocro pynofi, IrHofAa - orreHr JIerHIrMI,r yAapaMI{ MoJIorHa.

Onucasurrft Br,rme ctroco6 xpeuneuus nrarefi uMeer ral{I4e Irper4MylqecrBa:

HecMorpfl Ha r{ax(yrqyrocfl cJro?r{Hocr6, oH Bce }fie npoqe ll yAo6nee Apyrlx,
Harrpr.rMep nafixu unrefi H Br4HraM; B cJryqae o6prrea r{Jrr{ cnJrr,Horo flpoBr/tca-

nua o4noft Hr{TrI ee BrroJrHe Mo}nHo 3aMeHuTb, 3aTpoHyB npr{ aroM Tor},Ho rrerblpe

Hr{rtr, BxoJlflrqtre B o[Hy (rrfrepxy)) co cuenreuofi, rI He IrogBeprafl prrcny
ocraJrbHbre 6nusHtle HUTrl.

Bo us6emanre cnyuafiHoro Mexaxuqecnoro rroBpe)fiAeHr4s uur:efi roroBofi
peruernr4 trpu ee o[eBaHr{tr r4 cHr{MaH-rI{ c rrHcTpyMeHTa, HtrTrlt 6r'rnu saIIIuIIIeHbl

rosnoi,r anrotlruHu esoii xpr,rurnofi, ulrerorqefi orBepcrtre, coorBercrByrorqee
cBeroBoMy AtraMerpy pe{nenropa.

I4srorosreuuafl otrtrcaunrrrvr cuoco6oM pelrrerxa npr{ rrclr,rraHr{rr uor{a3aJra

BrroJrHe xopomfle HaqecTBa, AaBafl qeTHue cner(Tpbr rlepBoro uopflAHa HaH

c pacflrr4peurreM, Tart r 6ea uero. Ona uueet, KoHeqHo, 3HarruTelbHoe Horl4qe-
crBo (AyxoB)), Ho cneHTpbr qerrrbrr rropfAr(oB npar(Tr{trecHr{ oTcyTcTByroT.
flocne roga pa6orbr pernerfia Haxo[nrcfl B xoporneM cocroflHrrr{, [poBr{caHlrfl
nrarefi Her, qro Aaer ocHoBaune crrlr:arr upuuarrrfi cuoco6 HpenJreHufl nranei.r

AoCTaroalHo Ha[e]fiHtIM.
flo npe4napl(reJrbHoMy orrpeAeJreHuro {torouerpr4qecnafl rrocrorHuas pe-

rrrerrttr{, r. e. norapu{M orHorrleHur{ rrureHcunuocrefi cBera, rlorlaAarorlero
B rlelrrpalrbnrrr,l ra 6oxosrre clexrpr,r, ofiaaaJracb paeuofi 0.44, n 6nr.remor,{ coor-
BercrBrrr{ c ee reopeTrrrrecxrlM Buaqefl[eM. B [anruefiueM BeJrr.rrrtrHa ifotoue-
rpr.r.recnofi uocrosnuofi 6yAer yrouHena DJrer(rpo{orouerpr{qecxr[Mr{ oflpe[e-
J]EH ?TflMI{.

OnracaHuas HoHcrpyr(qrfl pelxer-{rl 6r,rna paapa6orana c'r. Dayr{HEIM co-
rpyAHr{HoM O6cepnaropuu l. A. Mouuurrlr, coBMecrHo c aBropoM crarrrrr, rra-
roroBrleFra peruerna B Macrepcxofr O6cepoaroptru MexaHunou fI. 'I. ftoerosrru.

IpaQrauecxre rprreMr,r o6pa6orru Mr4l(poQororpaMM

Xors n [panrrrny pa6oru coBpe\{eHu];rx acrpo{uar.rqecxr4x o6cepnaropurl
sce 6onr[e BxoAflT urarpo{ororr,rerplr, Aarorlr{e Barrtrcb crrenTpor]paMM Herro-

cpeAcrBeHrJo B trHTeHcr4BHOCrflx y[;lBUIerO rra lrJracTr{Hr(y cBera, upo6neua
ycr{opeur4rr o6pa6omu lrnxpo{ororpaMM, roilyrleHHbrx c upu6opaMr{ rurra
uuHpo{orolrerpa Monnn r{ aHaJroruqubrx eMy erue AoJrro ocraHercf anryam,-
uofi, O6pa6orxa BCerAa BaHr4Maer Mlroro BpeMeHr{, TaK r{an trpr.rxo[r{rcg Br,r-

rltlcJrfr], orHomeur{e BeiluslrHbI or,Spoca rarrbBarroMerpa n 4auuofi roarne
Barrr{cr crexrpa r( uoJrrroMy or6pocy ero Ha {one unacrrauxu <{-r>, (r. e. <6orn
MtrHyC (TeMHOTaD), 3aTeM BXOlr4Tr, C UarlgeHnrrM OrHOrrreHr{eM B XapaHTepI{CTr{-
arecr{yro Hpr{Byro, c Horopoli r4 cHuMaercr coorBercrByrorlafl AaHHoMy or6pocy
raJrbtsaHoMerpa trHTeHcr,rBHoqrl cnera .f lrJrrr ee .norapu{rr,r log -I.

MenrAy reM BrroJrr{e Mo}RHo na6extarr, arnx trpoMe}r(yroqHbrx SraloB u
.tlpocrbrM rrpl{eMoM cHEMarr, c lruxpo{ororpaMMbr HerrocpetrcrBeHHo BuaqeHue
r.rHrer{cr,rBHocrr4 r.rJrrr ee norapurprvra. Boauorxno rax)fie cpaBHrrreJrbHo Jrerxo
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ocyqecrBtrrb Ir (flepelr{cbrBaHr{e) MlrHpo{ororpaMMbr B SHaqeHI,Ifl I{HTeHCITB-

HOCrefi tlilu Lrx Jlorapu{Mll, ran}I{e 6ea nrr.ruqreuufi. CoorBercrBylorqlte upo-

CrLIe [pI{eMbI, IIp[MeHfleMbIe HaMII I{a llpaltTlllte, I{ OtrIICaHbI HIl}Ke.

Ot c.r er I{H T eH c Ir BH o cr eI"I

B eex cryqaflx, r(orga trMeercfl Brratll'IreJrr,Hoe rll4cilo ruranpo{tororpaMM'

rloAJreffiaql{x o6pa6orHe uo ogHofi u roii me xapaxrepucraqecroft Hprauoii,
qe;necoo6paaHo BoctroJlbaoBarbcr rlpocrrrlM I'pai[uqec]MM trpl{eMoM. Ilprlervr

aror 6yger oco6euuo flpocr, ecJII{ Mlrr(po{rororuerpupoBanlre npo[3Bo,qr{Jlocb

B, Crporo oAl{Har(oBbrx ycJroBl4flx u uonur,rfi or6poc o{-r, trocroflHeH AJIfl

Bcex nrnxpo{ororpaMM.

,[rn o6pa6ornr{ raI(IIx umxpo{ororpaMM xapartrepucrlr.lecnafl Hpl{l]afl

crpol{rcfl Ha rrpoBpaquoft uurnlrMeTpoBHe cJreAylouruM o6paBoM.

@vr. 5.

flo ocn a6cqncc orHnagrioarorcfl BHaqeHfifl u:uTencvBHocrr{ (lrnu ee nora-
pntfnaa), a ilo ocrr op4rrHar - or6pocrr raJrbBauoMerpa, coorBercrByroqrre,
no xarur6poBoqHoMy cHr4Mr(y, [aHHr,rM B]rarreHI,IflM r4HTeHcI4BHocrLr traAaBnero
cBera, [pr{BeAeHHEre [polopqtroHaJrEubrM I{BMeHeHueM r( BHaareHr,rro <{--r>
gnr o6pa6arr,rBaeMrix unnpo{ororpaMM.

B upoqecce o6pa6ornr{ rrocrpoeuuufi rpa{un }ranJra[rrBaercfl H& Mhnpo:
{ororpauir,ry rart, alro ero ocb a6c{ncc coBrraAaer c nw:r'vteii (reMHorr,r)) Mr4npo-

{ororpalrurr. ,[anee rpa{ux ABr4}r{ercfl B[oJr6 ocu a6cqucc Ao rex [op, [ona
xapanreprrcrr{rrecnaa HptrBafl ue 6y4er rrpoxoA}rrb .qepea rraMepfleMyro rorrHy
narlxpo{ororpaMMbr. A6cqucca coorBercrByrorqeft Torrxfi xapanrepr{crlr.recxofi
nprrof, r{ [acr rrprrMo BHaqeHr4e trr{reHcrrBnocru prln ero noraputliu, ua6aunra
oT Bcex [poMe)fiyToalHrlx Bblqtr{cnenui.r. Oulrcannr,Ifi ilpoqeco Jrerno rroHrrTr,
rr:r {nr. 5.

Onuaxo Ha rrpaxTr,rxe BeJrr4rrr{Ea <{-r> petrHo 6yger ocraBarrrcfl crporo
nocroquuoii Arfl 3r-raqureJtbuoro qr{cJra rvrlrHpo{ororpaMM; oHa Meuflercf rr 3a-
BI{CI{MOCTI{ O? BYAJII{ IPOflBJIE}IIIfI }IEI'ATIIBA, IISMEI{EHI{fl HAIIPfl}fiEHtrfl AITI{Y.
MyJrflropoB uranpo{orouerpa [pr4 ltJrrrreJrEHol:i pa6ore r{ r. [. Xorfl raxue 14 3Me-
HeHI{fl o6r,r'rHo }IeBeJrlrKtrr, BCe}I{errprrMer{eHtre Ito BceM rrerrraM oAr{oro rr roro }He
rpa{uxa Mo}r(er rrprrBecrtr x ouru6nau. B arou cJryqae rpadrr,ruecxan o6pa6or-
rta Tanzr{e yclterul{o Mo}I{er 6r,rrr nr,rnonHeHa, Ho y}fie HecnoJIr,Ho rrnbrM trpuelroM.



.lJa npoepaunofi r{zJrirrrMerpoBrie crroBa rreprl{rcfl xapaFirepIrcrLIaIecxafI

ItpLlBarI, rro rcrlepb 3uarleHrlfl trrrrerrcuBHocru (nnlr ux .rorapntfurr) orrtnagr,I-
Barorcrr ylr{e lro ocn op[u]rar. flo ocr,r;ne a6cqlrcc orHJIaAbIBaIorcfl coorBer-
crByioqrrc 3Iraqeurrfl o'r6pocon ra,nrtsaHoMerpa /I.rrfl I{BBecrHLIx gua'reuufi

IIHTeITCI,IRHOCTII, trepeCqr{T&H]1r{0 AJrfl (I{pyrJIOfO)) 3lraqeHl'If (t!-T), HatrprlN{ep

g,rx <r[-ru : 100 uu.
,[,anee, rra roM xe rpatlurte rraHo(rlITCfl npfrr,rarr JI]IrrIIfl (r'rasuraenafl HLIH{e

IIJrrr liparriocrl{ (orcqerHafl IIpfl]rafl)). oHa AoJIEiHa npoxoAl{rl qepe3 rorlHtr
fr :0, y :0 r n :700, y : (<tp-rr) ,, r;1e (<r[-.rr>)r- rpaxruqe*tuir uon-
ur,ri:i o.r.6poc laJrbBarrol{erpa AJrrr o6pa6arr,rnaeilroI"I alerrrr,r. Oru.tersan ripFI}Iafi

Harrocr,Irorr ua r1.raQr.rn,rrerriorrr ueproii riapaHAaIxon{.

(Dnr.6.

Flanornnn rpar[nit na r,ruripo{orot'paM}Iy rat{, 'tto6rt ero ocb a6crlucc

cIro3a coB[aJIa c ,Il{}Itrefi <reunotr,r)), flepeABllraeru rpat[ir,Irt BIIoilb ocu a6cqrcC

Ao rex [op, rona orcilerHafl rlpaMarl ne 6yger [poxoArrrr, rIepes I'IsMepfleMylo

roalHy ulrrtporlororpaMMr,I. ,{6cquccy no;ryueuuoli raHlIM o6paaou rorrnu

lepelrocrrr{ Ha xapar(repr{crr4arecnyro Hpr4ByIo; opAI{}Iara uo;ryuertt.rot)i TorrHu

Ha rtpnnoli lI Aacr l{cltoMoe B}raalerrrre }rlrreHcl{:nrrocrl{ rlJrrr el'o ",rorapu{M, Hart

Dro BtrAEro na t[ur. 6.

B erou cJryqae rplr nepexoge H c6pa6orr(e Nllrnporpotorpaur{bl c rIoBr,IM

Blraqelrr{er{ rroJr}roro or6poca rarirrRauoMcrpa (<<r{l-r>), yxre ne'r neo6xoAl{x{ocru
repeyeparr{BarE xaparireprrcrr,rqecHyro HprrByro. ,[ocraro.tr'ro JI],IIxb creper],
orcqerr.ryrc npflMylo I[ BaNIeHurr] ee uonoIl, upoxo4rlrqeli tenepr, qepes Toqmll

fr : 0, ?J : 0lr fr : 100, y: (<<{-r>)r, arro BecbMa ynpouaer pa6ory.
flpnueueune ofiuoaFrrlr,Ix IIpr{eMon floItaBa.;ro, tI'ro, 3IraaMTeJILHo conpalqafl

Bpelrrr, rreo6xoglruoe Ha o6pa6orriy Mrlltpotlororpauur,r, oHIr B ro E{e BpeMfl

Ire [prrBoAtIT rt y\{erIbIUeIIIIIo rorlHo,rrl,I pe3yirbrara, rITo, IioHerIno, o6ecqe-

HrlBailo 6r,I lrx.
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I p u {rr.t e c HLt ii u er o A u e p err]t cbr B a rrrr fl r{rI Ii p o { o-
T O I. p a MM Il 3rr a q eIrI{ fr IrH T eH C lI BrI O C 1' E

B npouecce rlccJreAot;arrlrfl rrrrorAa rpe6yerca (nepetrucartl uuxporloro-
rpaMMy rart, uro6rr nMerr, ripllByro ctreltrpa B urrtaJJe L{rlrerrcrr.BHocrv Lrlru ee

;rorapurfua.,(nn raxofi rpoqeAypr,r paapa6orano ]recnoJlblto xoucrpyxqnii
upr.r6opon, pa6orarorqr.rx c 6onruu{M yctrexoM. I{or4a rxe na6lrog,areJlb }Ie
IrMeer B cBoer\{ pa0[opfl]rie]rnrr rarroro npu6opa u r.rer nago6uocrlr B ]IenpepLIB-

rroit irarrrrcr,I, a Moir{uo or-palrlqrrTlctl orAerLHbrMr.r rorrnaMtt (uaupuuep, upn

(Drrr. 7.

ruraRlro MeHfrrorqeMofr rrerpepblBHor\,I cfiel{Tpe rlnn, Hao6opor, Irpr{ clcrtrpe,.
cocTorlqeM Lr3 oTAeJrbIlr,Ix OCTpr,Ix <Urrionrl), (nepeIII4cLIBaHr{eD Mo}r{Ho rrpoIIS-
BoArrrb u 6ez upu6opa.

,[,ln eroii qenn rpa{tlrrt crpox'r'cfl arraJrorrrarrro olr{caH}roMy nume, c tofi
ToJrbHo paanuqefi, qro orcqerHafl rIpFIr{afI rrarrocrlTcfl }re BMecre c xapanTepu-
crll.recxoii Hpueoii, a pagAeJrr,Ho, r{alpl{Mep HI{}r{e ec, rro co crporr4M coxpa-
HeHr{eM coorBercrBrrn a6cqucc.

C renrorli uranpo{ororpaNrMr;r npotr}ro crtpenJrrrercfl nycon nmnnnlrc,rponoit
6yuaru, oprreHrr{poBaHurrrlr rar{, .mo6rr rrvttnm 6yuaru 6r,uu crporo rrapaJr-

Jreirr,rrbr Jrr{Htrrlr (reMrrorhrD nnlrnpo{ororpaMM6r. Ha4 6yualofi u golxr}ra pac-
rroJralarbcFr xapanrepr{crr4alecnafl nprrBaa nplr coBr[eqeEr,rrr orcarernoii upa-
uorlr c Baur{cbro nrunpo{loronrerpa.

I{art u palrbIUe, orcalerllafl rrpflNrafl coBMelrlacrcrr c (neperrr,rcr,rsaeuoii>

roqrioii lurnpotlotorpaMMr,r ABrrE(eHr,reM ncelo rpa(rr,rna BAoJrr, oor a6curcc. Hafi-
Aelrlrafl Toqria coBMerqelrrrfl rreperrocrrrcfr Iro BepTIlrtaII{ ra xapaltTepr{crr,rtrecr{ylo
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nprrByro, rAe r.{ AeJraercfl Ha}toJr r4rJrr)ii. flocreueuno rrepexoAn rro Mrrr{po-

{ororpalrlre or roqnl{ rt Totrxe, rmJryqaeM rrar(oJraMr{ rtpr{Byro, coorcer-
crByrorqym 4aunoit Barrucfl, Ho opAl{r--arr,r ee 6y4yr Bbrpa}r(eur,r y)ne B }rHreH-
cr{tsHocrrx rrlrn Ltx rorapz{rraax (Qur. 7).

IIpn nepexoAe r( nosofi uuHpo{or:orpaMMe, c ApyrrrM BHaqeHr{eM o{-rr,
HaHOCrrTCfl, naH OrII{CaHO Bbrlrre, HOBafl OTCqeTHaE rrpflMafl.

Beprnxanr,uafl Jtvtrlun, ro noropoi roqxa trepeHocurcfl rla xapanreptrcrrl-
qecftyro Hpr{Byro? Mo)fier 6nm oguoft ns nu*wt MtrJrJrr.rMerpoBoft 6yMarlr,
wtrl fi\e ee MoEtHo ocyqecTBr.rrb rlprr troMoultr rleJrJlyJrorrlHor,i ilflHefiHra C npfr-
MoJrrruefiHbrM lrpope3oM, trpoapaqHoro yroJrbrlr4na rr T. rr.

f(orga (rrepell{cbrBarrue)) Begercfl ] r{erbro rroryqeHlrfl xpnroi.i, opAr{Harrrr
noropofi coorBercrByror norapu(fMaM nureHctrBHocr]4, B trpoqecc (nepetr[cbr-

BaHuf)) MoE{Ho ssecru Heo6-
xoAl4Mbre trotrpaBHr4, Ha[pr4-
Mep 3a qyBcrBr4TerbHocrb

([orounacranmu n gauuofi
AJrr(He BOJrHr,r, 3a rrpo3paq-
HOCTb npr{MeHfl Blxerocfl cBe-
ro{ulrrpa r{ r. A. Moxno n
IIpflMO IIOryqlITb pasHocTE

rorapu{uon r{HreHctrBHo-

crefi s gaunoi,i AJrr4He BoJrHbr

Ilcc;reAyeMofi anea4rr r{ Ha-
xofi -nu6o craHAapruofi eses-

AbI I4JII4 SBeBALI CpaBHeHI4fI.

,(na arofi uerrr{ rrapaJrJreJrr,-

Ho Jrenre nruxpo{ororpaMMbI
u 6yuare AJrs Barrr{cl{ [pr,r-
HperrJrf ercfl rpa{uH, [aro-
qlri;i gla coorBercrByroulux
TOrren mnnporfororpaMMbl
sHarreHtr{fl JlOrapIl{Ma rlo-
rrpaBoarHo ro unorxrarenn (r.r nu
noraplr{rvra r{HreHctrBnocrrr
BBeBAr,r cpanneuun).

Ilpoqecc o6pa6ornu rerrepb 6y4er ,:octorrrr, rrB cJIe/IyIou{I'Ix tlocJreAollareJtb-

HLrx onepaqrafi. I(an rr paubrne, cHarraJra AeJraercfl coBMerI{eHI{e ([eperrtlcl,rBa-

enaofil ro.rnra uunpo{ororpaMMr,r c olc.remrofi upauofi. Sareu Beprr{HaJILHT,IM

[Br{}r(eHtreM coBMerr{aeTca coBrra[arorqafl rro Beprl{HaJrrr c (rIepenrlcbleaeN[oil))

ro.rxoft nruxpo{ororpaMMrJ roqfta rl,a$nxa [oilpaBon u rorrma uexotopoft
yc,uonnoit .upauoii, r(oropafl rlalrectHa ua rpa{uHe I{' [apaJIJleJIbHa ero
oclr a6cqlrcc. Sro [pr{Beger r( cMeuleHr4ro ]lcero rpa{una BBepx rIJrIr llHrr3.

flocrre Tar(oro [epeMeuleHl{rr AeJlaercfl }ranoJl B Toqne xapaltrepl{crr.Iecrtoft
xpnnoii, uuerorqeft a6cynccy roqxr{ coBMeqeHr{fr. To.r}tr,r, lo.[yqeHHrre rrocJre-

AoBaTeJILHLIMT'I HaHOJIaMII, [aAyT ItpI,IByIO, COOTBeTCTByIOTqyIO l{CtrpaBJIeHITLIM'

.BrraqeHrrflM rorapnr[ua rlr{Te}rcrrBuocrr] [aIIaBrrrefo cBera I{JiII paBHocrflM JIora-

Q)ur'. 8.

80



ptr{MoB rrHreHcrIBHo creil ,rccile1yeMoft I{ cralr4aprHofi BBeBI B Aatrrrofi AJIIIHe

BOJIHhI.

flocnegosareJIbHocrE, ouepaqnfi JIerHo rlotlfltt r,la {tlr. B, rge cnnournoit

rruunefi" trol{aaaubl xapanrepl{cruqecrtafl ltpl{Bafl ,4, oTcuernan rpxuan .6

tr ycJroBrrafl lrpflMafl B Ao cosMeiltreurrfl c rpa{lrxou flotrpaBon, a flyunrl{poM -
olrtr E{e rrocJle coBMetqeHl{fl ycronuofi npnuofi c HI{M, Hor[a AonxeH 6rrtr
clleJrarr Har{oJr. F(pyxtxanrn o6ue4elnr rorlxlr rlepBoro r{ BToporo conlterqeuuii

r TOTIHA I{AI(OJIA.

flpoqecc rpa{uuecnoro rrepeEIrcbIBaHIIfl rr,runpo{ororpaMM c oArroBpeMeH-

H6rM BBeAeHr{eM rrolpaBoH }recHorrbno cJro}fier{, Ho BCe }r(e trHoIAa MO?fieT OI(a-

BaTr,cfl IToJIeBHLIM Ha trpamTl{Ite. Tanoe (trepelllcr,IBal{ue) MIII(pO{orOrpauu

c BBe4er{rreM trorlpaBon Jlerfto Mo}fier 6rrrr ocyulecTBleHo Mexanltqecxl{, rrptr

rroMorqu HecJrolnuoro upu6opa. Cxerua rt noHc'rpynul{s Eroro upu6opa paBpa-

6arbrsaercs Ha ocuoBe r(orrcrpyxqtrtr Apyroro? 6onee npocroro npu6opa,
trocTpoerrHoIo paEee tro IIpeAJIo]fieHtrIo craplxello HayrlHollo corpyAHIII(a

o6cepnaropuu B. A. Alr6uqxoro.

6 uan, Iipr.rncriol:r oOcepDaroprlrr, B. 1\



A H A A E M U fl H A y r{ C C C P

14 3 B EC T]A E HPbIMOIiOfi ACTI O(DI43I4IIECI{OI,T OBCEPBATOPII14
Torrt II, 1952 r.

AByXMEPH A,fl TiJTACCI{Or.4HAIIr4fr CI]EHTPOB 3BE3A,
troJtylrEHHbrx c orrEHb MAJroi,i Ir4cnEpcr4Ert

,.1 . C.. 1,0./nttl,tl

Ilporc4ena Irrtrr:cutllrnaqua 996 cucxrpoB 3BCBII no AByrr naparuerpar{ rl nafi4eur,r a6co-
JrorllhIC rlLr.Tlrltrr4HbI. Paepa6oraua MeroAr,lHa I{JIaccrror,rHaq]flrr Efin Ar.lcnepcr{rr 250 A/uu.
y IIr. lIa6,rrro)IarcJrhrrr,re [a]rrrr,rc cpaarrcnr,r :, rcopr.rcrl.

Cocronnre 3ueBArrofr arrvroc+epbr ()[peAeilfleTcfl uraBur,ri\,r o6paaolr AByMfl
rrabaMerpaMn: aq){eHrr4BIIoI? rer{reparypofi I{ ycnope}rueN{ cr.rJrr,r rfl}r{ecrr{ rra
rroBepxlrocrr{ 3ue3Abr, floarouy xapar{rep crer{rpa saBucur B ocHoBHoM or
3Tr4X rrapal,rerpoB. clrcreua r(Jraccr.r(I)Hr{aqrrE sBesAHhrx CUeHTpOB, B r{OrOpO}:i

oqeHI{naIoTcfl I(oJ1tr{qecTBa, SrtBIrBaJre_rTHLre yHa3arilJbrM IrapaMeTpaM, Haitri-
Bae'r'crr gnyxuepuofi n.rraccrrrpnnaqr,refi cueHrpos.

!,nyxuepnafl rtracclrr}lunaurrfl crretrrpo]1, rroJryrlssr*rx c oareHb Maroii Axcr-
nepcrelli2 6srra qenrparr,Hoi,i BaAarre?: uccJreAoBaulrs. R cBflBrl c aruM 6r,rJlr
rrocTaBJrerrbr crreAyrorqr,re saAaqr4 :

t, Br,rncnenue ,,puro]l*rocru ltrarrEoro 400-nu"rr;iruuerpoBoro acrporparla
itJrfl crrertrpaJrbrrr,rx pa6or.

2. flponegenrle o16opa Hpllreprren n.raccurllrnar{lrrr [prrMeHr,rreJrr,rro H Aarr-
noi.i 4lrcuepclrra.

3. Cpanueuue na6nro4areJrr,u6rx AaHHr,rx c reopuefi.

r r AEiIroI(AT tiJI b I lr,t ii MATEpt4AJt

Fla6nrogare,lrrr.rrrii Mareptrar 6nrn uolyuen ua 400-utrJrrrrrMerpoBoM aorpo-
rpa$e (rlonycuoe paccrorrrrr{e 1600 uu; uacura6 nao6pamenr,rfl t MM : r29")
e non6lrr'raquu c 7" o6T enrusuofi upnaMofi 215 uu B [r{aMel.pe. ,(ucuepclrrr
y H, panna 250 Ai,vu . Xpouaru.recF(afl Hpr{Ban acrporpar[a tror{agarra ua {ur. I .

Ha6nrogenntr B ocIIoBHoM BeJII{cb JreroM rr oceHr,ro tg48 r. tr qacrr,rrrrro
B 1949 r. n Cruelrse. flpu {ororpar}upcBar,rr,rrr cuenrpoB 6ruro o6parqeuo cepbeB-
IJoe BHI{MaHr{e Ha arMoc{eprlrte ycrou.ra, Ha6rtogerilrfl rpor.raBoArrJrr.rcr, Jrrqrrb
trprl Aocraroqllo xopomux r,rao6paxreHr,rflx, orcyTcrnrrfl BaMeTlior.o Apo]r{a}rr,rf!
IT T. II.
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Cucltrpr,r {ororparfupoBaJrI{cb }ra clenrpocrioluarecrir4x r;[acrrrrrxax Itlcr-
uarr f(oAaH 103a-O. ,[,na rony.reHr4g Bbrconoro Hor,rrpacra yuorpe6lflircfl MeroJ]-

rlrApoxrlrroHonr,ui uponBrrreJrr, D-19 t1]. flepeg npoflBrreHtreM rrJracrtrHr{u

Haru6ponarlrcr. Errno troryareHo 34 cneirrpan".ru cHrrMHa rpex o6nacrer)i.
I{oop,rrruarrr qeurpoB srrlx o6racreri ranoshr:

droooro Sarooro

oh41+3 + 45"49'
2O 50.4 4 44 00
23 2l.B +44 47

B ltaqeorse cralrAaprrrr,rx 3aeB;( 6r,uro uL,r6pauo 189 3ueBA c 14ilBecrHLIMr.I

a6coJrrctnuun IIeJII,IqI{-

rrax{I{. CueHTpr,r Bre3l( B'0

o6.racreii It craHJlaprr t,lx 
N

3BeBn, SotorpatPmpo rra- 
N'r,

d'l14Cb C pa3HLIMII CITCI]O- 
N

BurtnflMl,r. Blngy reyAoB- S
,rc lnopu'rent,rroi,i xpoMa- S za
rrn.recHoii xplrnofi trpII-
x o^llJlocL AeI aT b cHI,IA/t lt l{

crer{rpoB B IIByx {o*y-

L trD 4406
2. IID 199178
3. III) 220821

(Dnr.

nplr HoTOpr,rX eqe MOlr{eT 6r,rtr, npouaBC;-(e}I& oqelx,a cileltTpoB, AJIfl yl{aBaH-

Hr,rx Hull{e artcloatrutti'i, upI'r [II'fpr{}Ie cileltrpa 0,4uLt, cJ]eAyloqge:

cax.
fIp eqenrur,re Br{ Bya Jib-

IILIe 3BeBAlIbIe BeJII{qI,IHLI t

t/000 4500 5000

I . Xpouaurue criafi l{prrrarr 1r00-lrr.rrrunerpo Boro
acrporparpa

SBeBIr,rpaIIIIux SBeB[hIuoe,qHrlx
CneHIpaJILIIl,lX CneI{TpaILEEIX

HJIACCOB XJIACCOB

8.9 8.1
9.5 8.7

10.0 9.1
10.2 9.5

0rcroauquR,
ITIIH,

10
30
ri0
90

ITJI ACCI,IOU H AUIIfl CIIEITTPOB

f(traccurllrnaqr.la CrreltrpOB BeilacL rrpI{ IioMOlqE rJIaBoMepHOii oqeHfiII

o6uero Br{Aa crrenrpa r{ lr]rrerrcuBrrocrrl orAeJIbIrbIx JIuHI'Ifi I1 troJloc. OcuoBurru

rrncrpyMerlroM [Jrfl oqeHrrtr 6rrna t5 * nyua. B prge cryqaeB I{ctroJrb3oBaJlcrr

I(BofiHoIi Ctrel{rponpoenrop. ,(nn paccruarpuBa}Iufi ctrenrpoB 6r,rn cmoncrpyu-

poBarr BecbMa upocroi,i nptr6op, EaMHoro o6.rrerqarorqufi pa6ory tro I(JragCIr-

tpuxaqur.

f(prrrepurr [Jrrr fiJraccr,t{uxaqnr,r [o [epBoltry e[er{TpaJrr,Hol}Iy flapaMerpy

fIo cueHrpaM craH[apTHtIx 3Be3[ 6r,rn1l ycranoBJleHbl HpIITeputr AJIS Onpe-

AeJregrrfl trepBOIo II BTopOro cneHTpaJILHbIx napaMeTpos. B KarIeCTBe HpUTe-

pr.reB AJrfi Hnaccn{tuxaUuu no nepBoMy trapal{erpy 6r,uu orr6paEbl JIuuutr re-

Jtyrft tL BotropoAa, lwlHlltr. HaJIbIllIfl (K n I 4227), troJloca G, uonoclr oKucII

TI{raHa r{ IIeI{oTopLIe Apyrne'
6r
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B0 Jluunn BoAopoga oqerrb yaHu. Jnuuvt teilvrr)'.4026u\4471. rpr.rMepuo

rofi nte cr{Jrr,I, qro ll ruuutr'Bo[opoAa,
B2 llvrtvtu Bonopoga ;'anra. Jluura reJrl4fl BI,IAHIr.

85 Jllruuu Bo4opoAa ysr(u, Ho xof oruo BaMerHhI. Jlunuu reJrrlfl ),4026 u
),,447I eABa BtrAHbr.

BB Jlunur BoAopo[a ctrrIr,HLI, Ho yBHr. Jluuulr reJrl{fl He BI{AHbr. Jlu:ann
K(CaII) He BtrAnMa.

A0 Jlzuuu BoAopoga s Hau6omueri csoeft r4ureHcr{Brrocru (oueur cI{Jr},HbI

z ruupoxlr). JIu:nns. K oseur cna6a (vacro Jrumb troAoapenaerca).
A2 llurrvm BoAopoAa fioqrtr raxue )ile, Har( u n A0. Jlunus K c;na6a tro cpaB-

HeHrrro c coBrragarorqtrMr{ (H+H"), Ho xopomo BtrAI{Ma.

A3 Jlunuu BoAopo4a roJrbxo Hel\rHoro c.na6ee A0. Jlunus K cnnluee,
.relr s A2, xors c.na6ee (H+ H") r Hr.

A5 Jlrurrq K se raxas cr4Jr6rran, Hafi coBtragarou{tre (H + H"), rro trptrMepuo

raxoft rrte cr{Jrr,r, uro r Hr. Jlu:ans K 6sreaer 6onee peanorTr, ueu Hr.
F0Jlusun BoAopo[a BuarrtrreilbHo c;ra6ee, ueu n A0, Ho elqe oqer{b BaMerlr},r.

Jllrnrar K nprnrepuo roft me ctrJrbr, uro u (H * H") , Ho rreMuoro culrnee Hr.
F2 Jlw:ann Bo4opola BaMerHLI. Jlwnr.s K roft Ete cr{Jrr,I nnw cuttsneit,

qeM coBrraAalorltre (H + H"). flono,:a G uuor4a BrrAuMa, Ho I{ecoMHeHHo

cna6ee Hr.
F5 Jlrnru BogopoAa

cna6ee Hr.
AocraroqHo cna6r,r. flonooa G xoporuo BaMerIJa, Ho

F8 Jlnunn BoAopoAa cna6rr, uo
neMlrono cna6ee Hr.

G0 Jluuuv BoAopoAa cra6rr, Iro BtrAI4Mbr. floroca G cunrueft H"' B orreur,

cra6rrx cleHTpax G-nonoca Jrrrrxr lro,loapeBaercfl, r4 ToJrbr{o rrrtHurt r{aJrbrll,tfl

(H u K) fiBJrflrorcfl BlrAaroqrrMr4cr{.

G2 G-noroca oqeub Bar{erHa, no xpaftnefi Mepe B ABa paaa cr{Jlbuee, uem I{r.
G5 I-Iy r4 Hs oqeHr, cna6r,r trJrrI orcyrcrBylor. llonoca G o-IeuE, crrJlbHa.

^4227 
(CaI) ne Br{Ar{a. tr4urenclrsnocr.b cner(rpa uo o6e cropourl ot G-rorocrr

trpr{Mepr-to paB}rafl.
GB Jhauuu Bo4opoAa orcyrcrByror.), 4227 r{HorAa BlrAr{Ma. fla[enne r{Hren-

cI{BHocrrr HetrpephrBuoro ctrenrpa y rloJrocbr G crauosurcfl BrIAr{MtIM.
K0 floroca G euaqureJrr,Ho ctrrJrbHee, qeu ). 4227 . flarcHrre urrreucl{IlHooru.

HenpephrBHoro ctrerrpa y rroJroclr G xopouro Br4Ar{Mo.

K2 floroca G uelrnoro cla6ee, qeu ). 4227 . TIageHIle I{HrerrcrrBHocrr{ FIe-

rrpepr,IBuoro crrexrpa y G-uonocr,r peBHo Br,rpa?fieuo. ),4227 xoporuo BtrAI{Ma.

K3 flonoca G rpzuepuo paBHa ),,4227 .

K5 Ilonoca G rle ssrsetcn 6onee errgarorqeficr.. Jlulaus 
^ 

4227, noropafl
cr{JrLHee troJrocrr G, uau6onee BaMer}-a. fla4euue r{rrreHcr,rBHocrr{ HetrpepbrB-

Horo crrexTpa y troJrocbl G oseHl pear(l Br;rpalr(eHo.

M0 JIunus ). 4227, nau6onee Bar\rerrrafl, rrprrgaer ctrenrpy xapaxr:epurrii
au4. Jhanur rroJrocbr G paa4enenrr. I[ u K noqru He BruHLr r{a HeMHoro HeAo-
gep)fiaHHbrx ctreltTpax. Btrgnr,r rroJrocbr olttrcrr rr{raHa.

eqe xoporxo BrAtrMbr. Ilonocah paBua I'IJru
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M3 Jfutrrurr ),4227 IlltfpoIta II CII.IrbIta. Ilonoca G paeperrraerctl Ha 6neni(u.

I Io ;iroc r,r ortl,IClr. Ttlr raI:Ia ctIJIbrItrI.

CTlenaeu IIeI{oropLIc ilaMotlaHI'Ifl .

To.rlran nnaccur[nxaqlrFJ B-3r:]e3l( olta3lnBac'r]cfI BoBMo]I{rroii . Jhrttt-u l'eJll'lJr

)' 4026 u )r 447t flirlrllorcfl xoporll{r{ Itpllreplrer{ ot R0 Ro 87.
I{,lacc1r(xrraql4fl lIopMaJILIILtx A-:BoS/( - CpaB}IIIrCJlt,IIo Jterfiaf 3alaqa:

pLlcr r{HreHcrrtR}rocrr,l Jrrrrrr4rr K (}.3934) cJIy}I{}Ir IIaAe}nIIhIM npllrepr{eNt ripl4

)rc,llo.BLIII,.rto G-uOJ.toCa II ApyI'Ile MCTa.'r.lJlI{.reCItI,re i.ll{}tI,lI'I He BtrIIHLI.

Fta.reclro ctrertrpou, rloJryqelrlrbrx lraIvllr, 6r,ttto Aocra'lroallio BLICoru{M, q'ro6u

rvroffiHo 6r,rno or,nr.ryrrr, IropMaJrblrr,Ie A-3Ire3Ar,I or r&It Ir&ilblll&eMrJX &I{olI&rlb-

Irr,rx. 3rr,r lrocJIeAIlIIe liaB[eJIflIorCrI Ha I[Be lpyrrrrl,I: [enyJl[apHr,te A-aues4rt

rr A-aueagrr c x{erarJr{secru{Nrrr .inlEr{flMlr. IIo clclterlry, Aaloulelly nalr6onee

BaNrerlrr,ri,i aHotr{a.rlbrrLIi,i nr4, CneItrpLI neI{yJIIrapHLIx A-SRe3lIO6paayiOr fpyflnbl
fipelrrrr{fl, crponrlr{rr, xlapraurla. Ilpu Hrraccr,r{rlnarlulr A-aneafl c x{crailJlrlrle.-

CI{!lMII II,{HI{flMI,I trpI,IXOAIITCfl CTaJII{I4DaTLCfl C IIpOTIIBOpeqI'IBLIMI'I Kp}ITepl{fl-

u1r, Ec,nu ytroTpe6IfrTL.rtITHIIIo fia.Ilt,{llf{ K n t(a.tet"r'nc IipI4Tepufl, To llo;[YtlaeM

crrer{Tparr}Hr,tii rlrn A. B ro flre npel,rfl, rrcloJrr,ayf JUru oqeIIIt],I JrI4II.lil'I ]IeI,iT-

paJrr,Ilbrx t,[ IIorrI,taoBaIrII],IX NIoroJlJtoR, Tor ]Iie CnoI(Tp I(JIacc]l{i{Ul4pyercfl
xart F. B npnue.tannflx It rtarairor-y orMcrlcrrLI au.ox{alrrlrLTe A.-aneagr,r, o6ua-

pyr+(ejrni,le Irar,IIl .

B cuenrparrbrrbrx rro,rur.raLrcax FJ - GB rloJroca G(I), 4299-11315) uprtunra
B r{atrccrBe r.raB}rot-o Hpr,rrepr{rr I[ilr] clrerirpoB r,ropMarbnoii uroTnoctrl. flpr,r

rrtrrorrrocrr{ crrer{lrpa MCrrbule flopMa;rrrlrori oqenrta ;1aer: 6oree panrrlrii rollltracc.
13 rlurepnarre GB-KS )' 4227 ua6pana ltprrepll0M no rlepaol{y rapaNlerp}'.

B cncrtrpax rroBjlrrce KG 
^ 

4227 lrolrr,rilr,rlae'l g-ar[t[ertT ]{ n,Io}Iier cJry[{}'l'ib ltpll-
TeplreM Iro clrcl}rMoc'r'r,r.

Itpr,rrepr,rr'r E.rrfl rtJraccr'r{ruxaql.rr,r rro BTopolly oflenTpaJrr,nonry, [apaMerpy

Br,r;rlr ua6panr,r cJre/lylolr{I4e r{pxlci)l1r 11o (,IlerlrMocrI,I: .TITTHILTI BoAopoAa,

6;nerrAa 
^ 

4728-4132, uonocL,I IIraFa (i.3BB3 n ),4215), orllorlelltre tr{tlrell-

cr.lsrrocrr Herrpep6rBrroro onexrpa lro o6c c.roporrl,r or ], 4227 . Er,r;ult tlocrpoeHbt

pe/rtyKqlrolr}Ihre nptillbre, oTpalr{aroql4e SaRrlcux{ocTb x1Ierl{Ay BTOpsrN,I CflefiT-

paJrr,IrbrM trapaMerpoM n a6corrorrtoii: Deiltt-tunoft, gln oJIeAyIouIlx troAl{Jrac-

coB: 82, 83, 88, Bg-A1, A2-A3, A5-A8, F0-Ft, F2-F5, F8-G3, Gs-Kt,
K2-M0. ,[nn rrocrpoerJnfi po/tyr{quo.]il.6rx llpul}r,rx 6unlt r'lcuon},BoRaHr,r cral{-

[apr]llie 3rre3[Lt.
B rognnaccax II0-AB cBcll4Mocrr otrpeAeJrarlacb rlo xapar(repy BollopoA-

ur,rx nunuii. Motnuo roBopl,trr, o creAyIotrILIx rpylnax cBerrlr{ocrj4 (r[r'rr.2, a):

I{Jtacc
peSr{ ocTrl Xapafi rep BolopoEHr,Ix rLIHnIl

ss
s

ns
n

tL n,

IrlcH;rro.urrerbrro peiriue, qerl(ne
Peanue
Cpernefi peultocrrr
PaeMhrrr,ie
llcHlroqalenruo paBi\ITJTIJe I orr 0r1r rI l ]4poIiu e
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Iipar,iHue r.pytr[rrl rICitlroqlrTerrlHLIe II ]t rreroTopr,rx rro,{H.ta(.ca\ rre BC1,pe-
traloTcfl. Cpegnrn pe3riocrb nnnufi yMer{b[raercs or B0 ,Io A2.

.(ra necnonbltl,Ix aBe3A 6rtnu r.rarliAeurr rroJlHr,re trorJrorrreHlrfl B JrI{Hrrt{x
H, u H6 (ua). /ltn crer{rparrbHoro r{Hreptsa;ra B9-Al 6ur.na rrocrpoena Bauu-

t
t5

l0

a

Olur. 3. 3anlrculroorr' (HJracc po3-

riocrlr - ro;lrroe rourolqeHrre))

CIII,IOCTI] (Ii,TIACC PESI{OCT],I - 
IIOJI-

Hoe ror.'roqenue> ((rrrr. 3). Ouesu-
Ho, r,rMefl 6o,lr,rulrii MaTepr{aJr, Mo}n-

lro IpoBecTI{ /locraTorrHo ToqHyro
rpalylrpoBFry r{JraccoB pesHocrrr ts

rro JrHr,Ix [of JrorqeHrrfl x .

(Drrr'. 4.: Peqyrirluonuag
ripr{Baa n;rn B3

B HaqecTBe fipllTepllrl CBerIIMocrII 1l I{HrepBaIIe F0-G3 6r,rna ultSparta

6reuga )',), 4L2B-4132, o6naauuan EuII, CdII, BaII u ,qp. OqeIIHa npo-

BOAr{;rraCL B }CJIgBIILIX e[I{HlrIIax. OtcyrCrnrle 6neIr;1r,r o6oana'reao:0 ([ur,2,6).

+q

+J

0

-/

-3

tltur. 5. PegyriilrroirHan
r{prBafl AJrfi B9-A1

(Dnr. 6. PegyHquouuan
ripr{Bafl frs F2-F5

(Dur. 7. Pegynquoruan
riptrBafl ann F8-G3
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Xoporuuu yr(aaareJreM cuertrMocrr{ flBJrsrorcn tror-rochl I{raHa i. 3BB3 gnn
G5-K1 trlt421"5 srs GB-KI (5m.2, a).

f,nn nogxnaccon K2-M0 BtroJrHe yAoBJrerllopl{reJrbrrblM }i.plIrepl{eM uuIgI-
cfl orHocurerrbr.rafl rrHTeHcI(BHocrb rrelpepblBHoro ctreltrpa ro o6e cropouEd

or )' 4227, Bne4eun cJreAyroque rpyrtrbr ({ur. 2, a).

I{a $lrr. 4-9 gaur,r Her(orop},re peAyr{qr4oHHbre riprrBbre.

M
+[

+(

+J

+/

ES-Kl ICN JOBJ)

/v/
+/

+[

+f,

+t/

H2- P/0

+/

+/

0

-/

/.0 2.0 J.0 cn

(Dlrr. 9. PegynqlronnaE I{prrBirrI

t:rn I(2-M0,'

0

(Itur. 8.

2J4
Pegynqlronnar

n,nq G8-K1

,'

Rpr{Ratr

I

,
D

4

5

llenpeprranuii cuenrp c Hpacrorii cropouhr. ). 4227 ztra,'^urerrblro crlJrbrree,
qelr EerrpepLraur,rfi ctentp c r[uorreroroii cropor-w ],. 4227

Heupepr,rnatrfi cnexrp c ftpacuot cropour,r ), 4227 cunwree
?Istencznsocrr, fetrpepr,rlnoro crreltrpa rro o6e cropour,r or ], 4227 panaan
Iulnrenculuocrr, rrelpcprnBrroro ctren"pa c {uoreronoii croponr,r "), 4227

cEJILEee, Uelr c npacrofi
llnrescassocrb Eerrpepr.rtsHoro c[er{Tpa c q)troJreroBori cropoHEr }, 4227

3EA9ETCXI,EO CtrJILHEE

CI' :\B HDHI{E C [l'}yII,IMU I{JI ACCI{OU I{ AIIII fl MI,I

lIo rrepBoMy ctreHrpaJrE,HoMy trapaMerpy

a) Cpauueur{e c nararroroM l. ,[pauepa [2].
284 aeee4r,r, KJIaccu{llqtrpoBaHHrJe B HaIueM rrccJreAoBaHrrr{, r{Meror ctrenT-

paJrbHr,re nJTaccbr, otrpeAeJreHHbre B lapBapAe r{ Aa}rEr,re B Hararrofe fdpauepa.
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Ha Sur. 10 npune4eHo cpaBlreHr,re yxaaaHrrbrx

AoBOJTbHO XOpOIlIee COrJraCtre Me?fiAy HtrMrr.

6) Cpanueuue c Eepre4op{cxuna r(araJroro}r
flo uccregyenrr,ru o6nacrgu 286 BBeBA rrMeror

coB, rroMeueHHbro a Eepregopr.pcnou HaraJrore.
FIa {lm. 11 gauo cpaBHe}rr,1e.

cr{creM. Cnegyer orr{erI{TL

13l.
orIeHHE CrreHTpaJIbHBrx HJrac.
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Oar. 10. Cparnenre c Hararorou HD

e) Cpanuentre c Hrraccu{uxaquefi Oxynena [4].
flo o6nacru HD 199178 onoJro 200 aneen y,qaJrocb cpaBHr{rr, rro ilepBoM)r

crexrpaJlbHoMy rrapaMerpy c luaccu{uxaquefi Oxyuera. flucrepcua ctrexr-
porpaMM Oxynena 6onr,me [rctrepcutr, yuorpe6neunoft uaur. XapaHrepuue
c[creMarurrecnue paarrr.rqufl B orleur(e cfleftrpoB (Szr. 12), ouenu4no, o6a-
BaHbI aaBllcr{Mocrrr oqeHon or Ar{crrepcutr cnexrporpaMM. tr4naercrcs rax?r(e fi
cnyvafiurre orxJroHeHr{fl .
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Il o rJ T o 1) o [ry crr c rrr p a "rr], ]r o,\ry rra p a r,rer p y

Er,uro upor-reAello cpaBueulle HJIacooB pe3ltool:r,r, otrpeAeJrenll6rx HaN,ru,

c O4nap4co,u [5] lnn l3-;rea4 (Qur. t3) u Br.rr.rrsucou [6] Ans B rr pauur{x
A-aneaA ({ur. t4). B uepuor,r cryqae orrtJrorreHl{fl L; oucHnaxT nax rrpaBrr;ro,
He rrpeBr;luraroT oArlolo r(Jracca peariocrr{. I3o uropou oqoHrrrt aBropa [or{aBbr-
BaroT yMeubrneHlre peanocrrr l:ol{opoArrr,rx lruuii rro cpaBrre]rr{ro c oqeHnaMrl
Bnrnrsuca.

,(nr noqlt;naccoB Gs-K1 na (rur', 15 gano cpaBrrer.lue ouerron r.rr{rer{ci,rlJ.-

Hocrr{ qr{aHa, [oryqeHHLlx l{uuarrou [7 j u uanalr. B o6oux cr{cTe^{ax eAr.rHxUrar

IrlITer'IcI4BIlocrr,r nr,I6paubl ycJloBHo, tr{nrenc[suocTb rII{aHa ortreHuBaeTCfl rra}rrl
66nrruuu 6annou rro cpaBrreHr,uo c I{nnauorr.

Orr. 11. Cparneutre c EepregopriroxrrM riaraJrororr

Cp a nIr eHrr e a 6 co JrrorHbrx B errtrrr4H

,(ln uexoropbrx BBeBI yAaJrocb HaftrE a6conrornrre Ber[qrTH],r r{B Apylr4x
I{croaIHZRoB. Ha {lrr. tB v 1,7 AaHo cpaBrrerrr.re a6conrorubrx BeJrr{rrEH, onpe-
AereHHErx n Maynr Buncou [B] u n Cronronrue [9], c cuueuBcntrMlr. B nepnou
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Q)ur. 12. Cpanuerure c OxyHenuu

<Drr. 13. Cpanuenue c Sgnapqcou

Ann B-sseaA

(Dnr. 1,4, Cpanuenue c Bunnr-
fl[rcoMAJrflBnpaIurrx

A-anesg
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(Dm. 15. Cpanrrerruc c f(ltrarronr
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Olr. 16. Cpanrrealrc c Nlaynr IJu.'ttroH
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cryqae paB6poc Buarrerrr4rl a6conrornr,rx BeilIrqLrH rrpllMepr-ro +0*.7, Iro Rro-
poM - +Lm.2.

,[nn area4 ctrenTpaJrluoro Er{TepBara G5-Kt a6corrorunre BeJrr{rrrrHbr [aH-
Horo RaraJrora 6r,rnu cpaBueHEr c 6epregop{cxrrMrr xapaxrepr{crr{RaMtr cBe-

TITMOCTtr g lr d. ,[,nA^arOrO sBeSAbr yfiaSaHHOrO trHrepBaJra 6rrnu paccopTu-
poBarrbr rra rptr rpytrtrDr: rtrraurrr g or -1,-. 0 go *1-. 0; napnuxr d or {4^.5
Ao +B-, 5; upouexyroquafl rpymra dg or IL^.O go {4*.5. Enlo roryqeHo
cJreAylou{ee pactrpeAeJreur,re rI{raHToB rI HapJrrlnoB, Hraccr{nqupoBaHHBrx
n CnMenee u Eepreqop{e:

Cnueaa
Eeprenop{

d
b

Cornacne yr(aBauHbrx cr{creM MaJro yAoBJrerBopureJlbnoe.

Snasen[s [o[crrrrrauHbrx Beporrnrrx orun6on otrpeAeJreuuft cnexrpanr,-
Horo rl{rla, HJIacca cBeruMocrlI u a6conrornrrx BeilflquH AJrf paHHrrx tr ttoa,q-

lrux rr{troB cJreAyloulle:

d

5

dg

I
12

Crrenrp I{lacc crerrrlroctrt
M

paHHue I lloBAHrre

+a*.5

A IIATPAMMA IEPUruIIPYHIA _ PECCE.TIA

Ha Qlrr. 18 gana AlrarpaMMa (a6corrornafl BeJrr{qrrua - cnenrpanrurui
r(JraccD, rrocrpoeHr{afl IUrtr BBeBI, Bxo[flultrx B Tpr{ lrccJrelyeMhre o6nacru.
B arlrx o6nacrsx 6onnmuncrno BBeBI oxaaaJrocb trpr{HaAJreE(arquM H ctrenT-
paJrr,Hr,rM trHrepBaJrarvr B9-A5 u F0-F2. Orserilr,rso BrrAHa rJraBuarr rrocJre[oBa-
reJlbnocrb or 82 uo K0 c a6coilrorubrMlr BeJrtrqrdHaMrr or -2*. 5 go l7*. 5.
B o6nacru flpnlrx BBeBI r(Jraccos G0-M0 Bbrpr{coBr,rBaercr BerBr, rtrrauroB,
[Merorqnx a6corroruyro BertrqtrHy oxono 0-.0.

B naureu MarepnaJre, HaH rroxaar,rBaer [narpaMMa, troqTr{ Her BBeBA

cBepxrrrraHToB r{ MaJro BBeBA ftapJrtrnoB. TaH, 4rn aneag clenrpaJr},Horo
I{HrepBaJra G5-K2, BBe3A cna1ee 6-.0 BeJrr{arr,rr{br r{Meercn Bcero 1,2.

,[lrcuepcua a5corrornr,rx Berr4rr[H n cpegnerr 2,,,

TDOPILfl r[ HABJTIOAEHIIfl

Jlmunu BotropoAa
Aromrr BoAopoAa npaftue qyBcrB[reilr,Hr,r fi'BJrrrrHrrro Merr(MoJrexyJrflpHbrx

OileRrpuqecHux troJreft. B anea4uofi arnroc{epe BcerAa cyrqecrByer 6onr,Ilroe
qlrcJro cno6ognux aJreRTpoHoB r{ troJroE(I{TeJrr,Hbrx [oHoB, troJrfl r(orophrx BoB-
geftcrnyrot Ha EBJryyaroullrfr ar:ou, trporraBoAfl r,raMer.reHrre B lraryqeuuofi gnune

I +o*.r I +o''. sr- t-
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IloJrHr,r, Tar Han cHopocTtr rr IroJrolI(eHrrfl Sapfr?r(eHHbrx aracTr{u oTHoclrTejrbHo
aToMa coBeplrleHlro cIyqafiHrr, TO trOtrrfl, COSAaIIHLIe UMtr, 6hrCTpO MeHflIOrCfl r'
rre flBJrfrorcff oAHopoAHbrMr{. floeToMy I,raJroH{eH[e l{3ilyqeHtrfi, ucxoAflrqr4x
or pa3J]uqHLIx aTOMOB OAHOTO r{ TOIO }fie SJrerrerrra, trprrBoAr{r He H pacqetr"rre-
HM|o ny1y91y1, a t( ee paculrpeHrilo.

BoAopotrrru,e JItrHuI4 B par.rHux ctrenTpaJrlgr,rx HJraccax rrttrpolu{ rr paBMrJTr,l

B r{apJrtrHax, y3r([ I[ peSr{r B ttrraHrax. B cpanuureJrbHo uJrorHofi arnaocrpepe
napJrr{Ha r{BJryqarcrqrre aroMr,r r.r BoBMytrIarctrIr,re r{x BapflAr,r 6nuaHu 4pyr
r( Apyry, troEToMy MrHoBeHHBre EJrerrptrqecnue rroJrfl 6olsme rr J]trHtrtr pac-'
Ixl,IpflIorcfl cI{JIbHee. B paaperxeunrrx arMoc(pepax cBepxr[ra]rroB trJrorHocrE
o6r,t'luo rart Hr{BKa, qro [eraer pacrrruperrrre MeHee BuaqnrelbubrM. Bcnel-
crlll{e STOIO xapaltTep BOAOpOA}rrirx Jlrrrrlr"r B ropflrlllx SBeSAax FrBJrfleTCrr xOpO-
rulrNr nplrTep14 ervr cBerr4NrocTr{.

I(ontypu lroAopoAubrx n:r;uufi Ho, H0, Hr, Hu Arfl pa3rr,rqur,rx ena.reuuft
reMtreparypJ,r r,r ycnopeunrr cr{Jr6r rflrfiecrr{ 6trru uogc.u.rraHrl Bepaeeu [10]
Ha oclroRe r{ccrreAoBaHurt flannexyxa [11]. Teopun flanneHyxa - Bepner
npeAcrta3blBaer Ha6nrogaeMbre arpQenrur. Teopun ara Aocrarorrlro trBBecrrra'
uoeToMy, He ocrarrallJrr,rBarrob ua r.refi, cpaBHlrM ee pe3yJrbrar6r c rroJryrrenrrrrMl.l
R Hacroflrrleft pa6ore ua6nroqarenbHr,rMrr AarrlrbrMl{.

B na.Iecrne Hprrrepr,IeB cBerr{Mocrr{ B paHrrrrx clexrpaJrLHrJx r{iraccax
naul,t 6r,rrn ynotpe6reur;r BoAopogrrr,re JrrrHr{tr FI, u H6. Cser[Mocrb orrpeile-
,rlflracb Iro xapaxTepy runufi. llras, o6oapeBafl Jrr{Htrro, oA}roRpeMeHHo yr111-

lr,IBaer ee IItrprrHy lr rny6lrny. O.renlrgno, qTO BBeleHlrrne r{Jrac0br pOBr{oCrrI
EBJrflIorcrr HexoroprrrM onBr.rBaJrenroM rroJTrroro IrourotrIeHr{s. Brrna npoBeAena

ff$YUPonXa nIlaccoB pesHocTr4 B rroJrHr,rx trorJroutreHtrflx. floJIrrbre trorJroule-
III,Ifl, oIIpeAeJreHlrbre r-raMr{, IIoHaSaJrr{ xopoInee cotJracr{e [p!r cpaBHeHtrr{ c AaH-
nr,nru ftourepa [12].

Ssesgrr B rrrrrepBarre B2-AB 6r,r;nlr paccoprtrpoBarrH rro cler{rpaJrr,HhrM froA-
HJIaccaM lr HJraccaM pe3r{ocrr{ B Banucr{Mocrr{ or gua.reuufi lgg. 3ro 6unoc4e-
lauo lrprl troMonlu rroMorpaMMr,r Vuaonrga [13], r Horopoii r{o}r{Ho [Jrfl Aarr-
uwx 1-"n Mu (nwr Mo : Mo * A,ru,r,) naftru lgg. flnn crer(rparrbur,rx rroA-
nJraccoB 6r,rnn nr,r6panhr rerrleparypbr coorBercrBelrHo rrrr{aJre ttafrnepa [1 4].
9ra [I]tara trpe[craBJraJracb uau] ]rapr6oJree [o]IxoArrrqefi, ratt Har( o]ra
ocl{oBarra Ha crcreruel HaraJrora ,[peuepa, xopouo cornacyrorqeiica
c rraurefi.

Mr,r tsriy'111Jirr cJreAylouryro ra6nlrl{y BuaqeHufi M s BaBI{cI{Mocrw or Tu
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IIepefi4erra or crrcreMr,r (cuerup, ri;irac(r peariocrr'r, lgg) x cr{crer{c (reule-
parypa, rroJrr{oe rorJrorqcnrre, lg g). Tan xari npr{ reoperl{qecltl,Ix rroAcqerax
yuorpe6nnnacr reMneparypa Ha rroBepxrrocrrr BBeBAbI To, ro cAeJraeM

IrepeRoA T 
" 

(nropor,i cro:r6eu ra6luqr,r) u T o, IIpTIITLIT{arI cJre[yrcqee
upu6nuxrenne: fe : 5/6 70. I4cuo;irsyn
rpaAylrpoBny r(JraccoB pe3r{ocrr4 B rroJrrrr,rx

rIoI'JronIeHI{nx (6rrnu D3rrrr,r cpeAHr{c Bra-
qeHEfl gnn H, lr FI5), rrocrpor{M renepb
SaBIlCtrMoCTb IIOIIlroro IIotJrouleHlrfl oT

T eMnepa ryp6r LI ycrtop enl{rJ cI{ Jfl;r Tfl iri eLrrlr

({iur. 19). 3ra eanucrnMocrr, Aaer ocrroua-
HEe CAeJIaTb BLIBOII O I'IeIIJIOXOI{ COTJIaCIIII

Teopur{ c na6JrroAerrr.rrrMr{.

flonocr,r urrarla

flpegcranl n er onp eAeJreHrrr,rii r,rnrep ec

cpaBHI4Tb rloJryaleHIlbIe rr3 Ha6nro4egr,rilt
uHTerrcI{uHocTI{ trOJIOC ql4ar.ra AJtfl paSJIuar-

I{brx cneHTpaJrr,rrbrx [oAl{rraccots r.r a6co-
JIIOTHLIX BeII4sIiIH C ilrnTenCr,rRHOCTFIMlI,
troAcarr4TalrHr,rMl,I Ir3 Teopr4lr.

(Dnr. 19. llgr'reuelrne no,'rrroro
norrotrlcHr{fl c teuneparypoii

(lrs ua6;rronenuli)

11a naurero HaraJrora 6nr.rn oto6paHr,r BBeBAbr rrrrarrrbr r{ rtapJrr{rtr,r B l{rrrep-
eare GS-K1. fnrauraur{ carl{TaJrrrcb 3BeBAr,r, r.rMeroqr4e a6coriorHyro BeJrrlrruHy

tDur. 20. Ha6nrcAennrre urrrenctrBgocrrr rroJroc qlraua
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or +tT0 Ao - tTO, HaprrI{HaMrI - or +4T5 ao f8i5. 3nea4u, IIMeIoqIte

a6corrornrre BeJruqtrHbl Me?fiAy +4?5 u 1110, 6rrrz onyqenu.
Ha {nr, 20 uanrrnu rorrxaMu lror(aaarrbr r{apJrtrIttr, 6onsmrulr - rtrraurll.

flo ocz op[trrrar orJro]fieHbr rlrrrerrcuBuocrtr troJloc rlrar{a B trpol[BBoJrblrblx

eArrHtrqax. ,[,nn ruranroB, r(ax cJreAyer ra tfur. 20, uancuuyM trIrrerrclrBuocrtr
Jrelr{I{r onoJro HJracca K0, gnr HapJrunoB - B urrrepBane GB-KI.

Itzuan [7] nonyuuil lra na6,'Irop'er-viE MaHCuMyM [Jrfl ruralrroB 6tna K7,
[J]fl r(apJrur{oB - Meut[y G9-Kt.

Jluu[6.na[ [15] ycrauoBtrJr ArIfl rtrrauroB MafictrMyM B rIHrepBaJIe G5-K5.

,(nn xap.rzxoB trBMepeHng. JlnnqlxaAa tror(aBbrBaror trJrocHtrfi IrtaHczluym y.rmac-

ca K0, c trHreEcirBr{ocrr,Io, naAarorqeft oqeH6 MaJro Irpu yBerl1qeHuu reMtrepa-

rypLr.
Peccer [16] reoperrqecntr ycra]IoBtrJr Mar(crrMyM qtraua oftoJlo fiJlacca

K0 grs rzrauroB, lulfl HapJIrIr(oB - nosgnee K3'
E(uuau uB Teopertrqecnux coo6pamenzfi orpeqennJr MamctrMaJrbHylo IrHreH-

crrBHocTb troJroc qtraHa AJrf tlrrauroB B trHTepsaIe G7-Kt, AJrfl KapJrtrI(oB --
Melil[y G9 r K2.

Cpanner.rrne [oryqer.rHbrx r{aMtr Ha6rro4arelrHblx AaHIrbIx c reopertrqecxuMtr

(Peccen, Hunau) [onaBbrBaer Harzque HarrecrBeHuoro corJracl[fl Me]r(Ay HtrMI(.

Hararor

ftaranor coAep)fitrr ctrer(rpr,I 996 areau. Ou cocror:r tr3 rpex orgeJroB:

t) o6nacrr HD 4406, 2) o6nacrr HD 199178, 3) o6nacrr HD 220821, (naana-

uue o6nacrr[ AaHo tro rleHrpaJrr,uofi sseage). Sneaqrr pacnoJrox(errbr coorBer-

crBeHHo BoBpacralrl{Io trpflMoto Bocxo}nAefltrg. B Haranore Aarrbl:

t. flopaqxonr,rft uouep ([nn xamgofi o6nacru cBofl rryMepaqzr).
2. Honaep trB r(araJrora BD'
3 u 4. flpnruoe Bocxolr(Aelltre tr cr(JroHeulle ArIfl arroxtr 1900,0

5. BuavanrHafl BBe3AHaf Beruqtrrra IrB r(ararlora BD.
6. Cuenrpanrr,rr,rft HJIacc. B cHo6rax AaIIa OqeHI(a ClenTtr)a TIo trtVIJ.EV.

K (CaII).
7. I{nacc pesnocrtr BoAopoAr{r,Ix tturrwft.
B, 9 u 10. TlnteuctrBHocrb coorBercrBeHHo 6neugnr y )J' 41,28-4132,

qr,IaHa I 3BB3 w )' 421.5 B ycJroBurrx egtrHrrqax.

l"L. 13 env't:rz,ua, ynaar,rBaroulafr rra orr'roclrreJr,Hyro LtrrreHcu BI{o crb Henpe-

pbluuol'o ctrexrpa ro o6e cropoHLr or ), 4227.

12. A6corIorHarr BeJrtrtrtrHa.

13. flpuueuauus. vKaaaHnr AsoiiEr,re sBesAbr rro r{araJrory Aftrxena [17],
,"p"*"r"r" - tro Rararrory [tynapHuHa, flapeuaro [tB]. OrMeseubi treHy-

nrraprrbre BBSBArI. Heyneper.ruo otrpe[eJlel{H},Ie suaaleutrs s cronSqax 7-1'1
CorlpoBolnAalorcfl BrlaHoM Borrpoca. A6conrctnafl Beilurrrlua, He flBJ]flolqascg

[ocrarotlHo ynepenuoft, noMelqeHa B cr(o6Hlr.
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rr MoiteHy.ilflpr{brx no;froc. 14B orAenbHr,rx irl4rrIri,i 6tt.rrLr LrcrloJtLBoBaIILr JrI4}r14-t{

BOA0pOAa, reJll{fl rr ltaJlblIl{fl.
Er,r;r upuueneH MeroA t'JraBoMepHor)i otleunu rtplrreplrerr cIlerIIMo()r'J.t BBeBAbt.

'laxorli npoc'roi,i np14eM [aer I]o3Mo]flHocrb J(ocraroalHo 6r,rcrpo no,[yllu'r'b

opl{euTr{poBoallrble cBeAeHI{fl l{nq 6onr,uol'o aII{cJta BBeBA.

Toqnocrr olpei{e,r.reHr{fl crrertrpaJrr,Hoto Hracca ,qocraTorl1o BttcoHa. 'foq-
rrocTr, orpeAe.rreHI,Ifl a6corlorllblx Ile.T.lI{'II{H SHaqr{l'0JILIIO r{eH},IIre.

Cpauueulre [o.rryrreHH],rx a6coJrrorHlrx DeJrr'Iqr{IJ Herioropblx BBeBI( c a60o'

;rriorgblMtr{ BeJrr{atlrHatr{rl, olpeAeJIeHIIbIMIr B Maynr Bralcorr n n Croxt'onllle
Aaer coorBercrBeHrlo oJleltyloqr{e cpeJtHr{e orHJIoIIeIIlIfl: +0T 7 w {l.ry 2.

Br,r.nrcileuuHe rJepor{l'Hue ouru6nr{ onpeIIeJIe}ruIi a6colrorgblx BeruquH rlprr'.

MepHo rar{oro }ne IIopflAI{a. CpanHer.rre 6epregrip{tcnlrx xapanrepllcrlrx cBe-

rr,{Mocrlr AJrrr }rrrrcp.rrara G5 - 
Kt c a6co.nlornrtME BeJInalilHauu gannofi pa6orr,r

ilacr Mailo y/{oBJlerBopu'renr,nr,ti,i peBy.Itbrar, IleoMorprl Ha ro, uTo xputepuii
c8eruMocrrr 6r,uL ollun I{ Toll rtc.

Buonne BoBMolnHo n IlaJrbHei.iueM yJryrrrlterlr{e MeroAnr{rl nJraccll{rrHallxt.
rr rroBrrrrrrer.rr,re rorlrocrr,r peByJIb'r'aTos (upurr.lerteHl{e acrporparpa c Jryrlxlg; (b.-

narr,nor,f rtpunoii, yReJII,IaIeIrLIe rluc,'lra cralIAaprlILIx 3lle3ll, ynorpe6nelllt e

6o.rruuero all4c.rla rtpl{TeplreB I4 T. u.),
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A It r\AEMII U IIAYTi CCCP

II3BIiCT}If ItPI,IMCITOff ACTPO(DIl3UqEC[IO,T OBCEPBATOPI4I{
ToM IX,1952 r.

pACCTOflHUfl U CBETr{MOCTr4 HEI(OTOPbTX HOBbIX 3BE3A

II. M, Itont uaoo

Onpegerxrorofi paucroflrrr{E rr cBerrrMocru 15 Hou,rx c yqeroM nofJroxleurrfl cBcra
B rvrerr(BBe3guoM rrpocrpaucroe. ,(rr. 6rrcrprrx HosErx cpeArfifi cBerrrMocrr B Mancr.rMvMe

paBr{a - L)m, Atrr. MeAJrerrrrrrx Honrrx ruua N Her 1.934-6m. VrosHsercs nonyuennaR Mair
Jla{rrnou [19i sasrcuMocrr, Merr{Ay cBertrMocrr]ro }Iosoft es'aA6r B Mar(crrilIyMe }r cxopocrrro
naAeurrfl 6necra. Sawrcrilrocm Brrpax(aercfl ypaBueHrreM M : - 13T 8 + 3T Z lg tr.

OBrrUIE SAMEIIAHI/Lfl

flpu paccrr.rorpeHrr[ MHorux BorrpocoB, Hacarorqr4rxcfl trpr.rporu,r u {uauue-
cltl{x flBfleHlrl,l B HoBBrx BBeBAax, Heo6xoAtrMo BrraTr, trx cBeTtrMocTrr B MaRcI{-

MyMe(ll[nax) runnHopMaJrbrroM cocroflHutr (M^in). Mextqyreu Mr,r 11o c]rx rrop
I{e slraeM rOqHLrx paccrofHtrft tr cBerr{Mocrefi HoBr,rx. Ilpanga, orqacrE ATo

o6rscusercrr reM, qro cyu{ecrByrorque MeroAr,r. orrpegeJreuufl paccroflH[ft Ao
I{onr,rx oueuL r{ecoBepIxeHHbI r,r peByJrr,TaThr o6peueueur,r Brraq[TeJIbHbrMrI

ourra6naN.ru.

,[eficrnnrensno, Jrrrrul Airfl nbcxonr,xux Hosrrx Mo]rtHo trcfroJrbBoBarb
Halr6onee ro.ruhrfi Merotr otrpeAeJrer{r{fl paccrorrHufi, couocraBJtflfl yrJloBbre
paBMepr,r pacilr{pflrorqeftcs raeonofi o6oro.rnlr, nrr6poure}rnofi Honoft, vt ;l,v'
r{er,iuyro cHopocTrr pacmrrpeHufl , otrpeAeJreHHyro ctrer(Tpo cHotrtrirecHu.

,(pyroft MeTo,q olpeAeJrer.IlIfl paccToflHzfi, 6s11s3rrr Ha r{ctroJrbsoBaHrru
a(r{emra raJrar(rr{qecnoro BparqeHrrfi Me}fiBBeBAHoro raBa, HaxoAflrqerocfl
Me)fiAy aneagofi r4 r{a6JrroAareJreM. O4nano aror.Mero4 tro roqrrocr[ Buaqtr{-
'TeJILHO ycTyIIaeT IIpeAbIAyII{eMy BCJIeACTBI{e 3I'IaTII4TeJILHI{X OTI{oCUTeJIEIIbIX

orur,r6oH.B o[peAeJrenr{rr cpaButrTeJrr,Ho He6oilblrrlx ryrreBbrx cnopocreft Me}fi-
sBeSAHOrO rasa r{ HepaB}roMepHoro paclpeAeJreHr[fl ero B rrpocrpaHcTBe.

Ocranr,nr,re Mero4br orrpeAeJreur{fl paccroflr{rar,i 4o Honrrx, a rrMer{rro rro

Tptrf oHoMeTpI{qecHraM IIapaJIJIaI(CaM, CO6CrBeUnr,rnr ABI,r}r{eH11flM, trr{TeHCIIB-
I{ocTflM Me?fi3BeBAHr,Ix JI]4]i,TIflL HOcflT, BcIreAcTBr{e nusrtoii TorrHOcTtr{, cHopee

craTl{crnqecnlrr,i xapaHrep r{ Moryr Aar}, Jrrrub rrpaBr{Jrr,Hyro cpeAHroro BeJrrr-
qrlHy cBerrrMocrl{, tra r,I ro roJrbxo rrprr rrqarerrrnou or6ope Ha6rroAarerrl,rrbrx

,qaHlrBlx II ytlgra frorJrollcr{rIfr clleTa.
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IIeper,rc.,rclrl],re r.r ltpyi'ue Mororlbr (cnr., ranplntep, It]) rauno y]r{e r.rcnorb-
3ylorcfl AJttr onpeAeJreIJI{FI paccronulrii, cuer},r}'rocrer:i rr upocrpaHCTBeploro
pactrpeAeJreHlrs Flosrrx BBeBA. Ho un n o;luoiir r{B [pe/IbrAyrqrx pa6or IIo orpe-
I{eJreHr{ro ceerrar.rocrefi HoBhrx ne 6rrlro IIpoBCIIer{o /{ocraroqHo roqHoro yrrera
rIoIJror{eHLIfr cBera R Merr{3Be3AHOM npOCTpaHCTBe, Xorfl oHo [onmuo 6r,rrr
3Harltr'trcrlbllElt\{, TaIt HaIt paccroflrrrrfl Ao Hotrrx oareul ueJrrrltrr (uer ulr oAnofi
I{osoIt 6nr,ttne 200 napcen) , I{ r4Meer Mecro tsuarlureJrbnarr norrueHrpa{r{rr
Hosbrx 3rle3,4 rt taJlaxTlralecnoii urocnocrr.r rr raJranrr,rrrecnoMy (ei{Tpy. Jlnrrrr
AJrfl Her(oropbtx, oqelrL IIaJ.reHr,rx l-Iosr,rx tror;louleutlc cBera yql,ITrrBarocb, Ho
Ha ocHoBaHr,ru IIpeyMerlblrreHH],rx Aar{}rbrx Tprouu"rLepa r,r Apyrr,lx aBTOpOB
o BeJrtrqtrrre IlorJ]ourerl{fl cBeTa B taJranrrrrrecxor? rrJrocr{ocrr,1 (0^7 - 0T9
na I{r,rJrorrapcen). B o[noit 14r] cBolix rocJrc,r(Hr4x pa6or [2] Max Jla{;urn
yquTLIBaeT rlorJlolrdel{ue clleTa AIJfl RCex l{Onrtx, upu}rr{Mafl CpeAHee IrorJrorqe-
Hr{e paBHr,rM 0T B na HrrJrolrapcen. Mext4y reM B rrocJreAHee BpeMfl }reoclo-
pEMO I(OltasaIIO, qro CpeIirflfI rlo RceN4 AOJrrorar,r 1]eIr,laI[Ha IlOr-JrOUleHr,]fl
crporo B raJIaItTEaIecHoli rlJIocxocl'rl cocra]tJlfrer ol{oro 3- 5 na r{IrJrorlapccx.

B ro me BpeMFI npene6pemeurle rorJrorqeHueM cBera rrprlrRoArrr n rrpeyMegr,-
lIeHIlr,IM 3HaateDlrfIM clleruMocrer-I FIonr,rx lllrra* \[ Mmit.'feu caur,ru BBoArrrcfl
SHarruTeJrr,Hag omr6rta Ro BCe pesyJjE,Tarrrr, A,Irfr rroJjyqeHrlfl rtoroprux neo6-
XOAI{MO 3}IaHI{e 1l[^^* Vntt Mmi1,, IIe I'O]Jopn y]fle O Ba]I{IIOCTII SHaHl{fl TOTIIIIT1X

arraqennii caMlrx arrrx BcJrrrqr{H.

Flacronulan pa6ora trocBflr{e}ra olpe/leilenrrro paccrorr}ruri n cseu.ruocleli
,t1lrfl r'ralr6onee fIpI{I4x Honr,rx c ytleroM rroltJrolllenrrtr cBera grn Haxgoir Bnc3[br
I-i orl[cJrbHocTrr.

IIo.ly'rerrrrr,re peByJrbraru 6yly,r ]rp14Mcrrorr,t rr ircrroropr,rM rorrpocarr,
r{acalouIr,l[4ctr ]roBrnx 3Re3/(.

0IIPEAEJTEHITE pACCTOfrrrIrrt u yrrET rr ofJ]olrlErrtrfl CBETA

Ftart ytraar,tBaJlocb RI{[le, nal6oree roarurrrNl MeroAor{ oItpeAe,]renull pac-
cronnr,rii Ao FIorr,rx flBJrflercfl cpaBHer{r{e yrJroBr,rx paBr,repoB o6orro.Jnn z
m.ruer,lnofi crropocrrr ee pacmtrpeHrtr. JlraHeinarr cr{opocrb onpeAeJrflcrcrr rro
cr{eqeHr,rro lJlansorir crrcreMr,r a6cop6qnonnr,rx nnrinft (a6cop6qrrr II), wrAlrurrx
B crlel{rpax FIosr,Ix B parlutrx cralllrrrx paBBr{Tlrrr, a yrJrourne paBMephr o6o;no-
aler( r43l\{epflrorcfr rleltocPeAcrr}enrro, LtJlrt, R Irerioroplnx crlygatrx, uo 6eclle-
;r reBbrM cneHTpotpax{N{aM.

Jlurur, IIitrI ceMI{ I-Ionr,rx yAaJrocb nenocpellcrBerrrro na6nrogarr raBoBrie
TyMarIIIocrIr, rl,r6poureltltrrle rlpr{ BCurllurte, r,r olpcAeJrr{Tb rrx yruroBr,re paBMeIlr,t,
,I[rLrr rrertoroprrx Honr,rx, I] aracrrrocrr{ Anrr N Aql 1g18, raxue ouerrr{r.r []loBo-
AlrJrr{cr, Mrroro pa3, rrlo IIOSUoI]r4no o[peAeJ]IrTb yrJroByro cltopocTr, pacrrrl4pe_
irrrrr ryMar.rHoc,i'r{ c 6orlrulort TorrrrocrLr.o.

B'r'a6n. t upnno.rlarca ilprrIIflT'LIe L{ B'rrrrrcJreHrrErc AaHnr,lc l(Jlrr arl,rx cer{r4
3Be3A.

nASlect !- - yrlonoii paAl,lyc o6ono.rrir.r rr yrraBaurlor{y roAy r.rJrr{ yuroBafl
cKOpOCrrr paclxupeHr4r; AViS - o6qee rorjro[(eurle cBela Ba paccrofrHxr4
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IIosas
I

| 'n 
max /r,.min aro,.lv., n'rc.n1 1,,*lo.o

,,u* 
| 
,",nnn,ndt

2

[3 ,41
14,sl
[6,11
17 ,41

I8l
14,9'l

[t),101

7t0
500
3rio

1tjtio
670
240

1400

Aur' lsel I o*,
Per 1901 I 0. 2
Aql 19lB l-1. I
Cvg1920 l2tt
Pic 1925 I r.2
Fler 19l)1r I t.t'
Lac19;16 lZt

I

| -m,,I;), LT

t,r i

il. 5
i6.1

15. I
'lJ. t)

111!i)
1:t. 3
11. 5
14. I
12. I
13. 7
13. 5

400
I 300
1700

700
:i00
310

1600

1tT6
t.4
1.6
1.2
0.4
0.4
1.5

- 7.4

- 6.4

- 6.7

- 5.8

-11 .0
- 8.8

- 6T8

- 9.7

- 10. 5

- 9.7

- 8.4
- 5. I
-10.2

6' , 1.94:j
0,, 54 rt:
4.' O rlt'
2',15,1941t
0"I Br
(1" 27 nr
0' 75,1944

BBegAr,r; BerutII{IIbI M^u* trCr;paBJIeH},I 3a IIoIJIOIqeHIIe CBeTa (Avis) . 3neagnrre

BE[trtItrII},I BCIOAY BIIBYAJIbHbIE.

florrouleure cBera onpeAeJrfJrocr, IIo AaHHr,ru pa6or: [{{]. Ecrru B HeIIo-

CpeACTBeHHoli 6nnaOCrr X Hosofi He oI(a3LIBaJIOcb AoCTaTOrIHoro rIuCJIa BB0BA

C TBBSCTHLIM trB6bITItOM IIBeTa, TO IIOIJIOUIeHtre OqeHtrBaJIOCb rro CrtOcO6y

flapenaro [12].
,[nn ocranr,Hbrx 3tse3A, TyMaHrrocTefi y Horopux He Ha6IIoAaJIOCb, paccroE-

Hr{fl orlpeAeilg1lwcr, [o rryqeBLIM CItOpOCTflM Me]fiSBeBAIIbIx ,r..n:r-:,zri4 IIOIJIOUe-

urra. flaruue 06 erux sBe3Aax trpuBoAflrcfl B ra6Jr' 2' \nn aseag NOph t9t9'
v 356 Aql u N Mon 1939 neo6xoAr{Mr,re Berurrr4Hr,r B3flrbl u3 pa6orbl MaH

Jla{nuua tt3]. Paccronuus Bblqlrcilflrrr,rcb c trocrofuuoft IaJIaHrIIaIecHoIo

npileurr A - 20 Hna/teH/nulorapcen' ,II'nr eneag N Pup 1942' N Lac 1950

n N Cyg 1942 pacuoflHue B3flro HaH cpeAl{ee I{3 raIlanrtralec1olo BpanleHllfl

rr r{HreHctrBHOcrI{ Me}fi3Be3AHOir ttuutlr K (Ca II)'
'l'a6.rrurIa 2

Oph 1919
r' :t56Aql

r\lorr lllll9
Clg 1942
Pup 1.9112

l-ac 1951)

tjTc
Ll. /+

4.. 5
7.4
0.4
4.7

21r,S()

13tio
1040
2100
1200
2]00

TT;
2.2
1.1
1.6
1.1
1.7

Atrn 
.ll Sco, Holopylo ()6tr.[ro oTrro0ftlr ]t rxapoBol\{y CItolIJleII}lIo NISt)

(NGCI 6093), 'n"'"n"u 
lV[-nr: - 

9: 4 ua]iIte]ia rro 7lz66a :7n0 !I Mo/tyJrlo

paccrofrrrlrfl Ao cItoIIJIeIILI fl tn - 
lVI : 16T 4. flor;noll1erllle cuel'a yalreuo Ll4)

f!ilr N Gern t9t2 pacc'rorrHtre 6r,r;no oUeueHo Jrlltl.lIr flo uIlrcII(lllBrlocrll IvIelN-

3Be3AHtnx nllrltii IIOt'JIoI{eII}IfI l} 1500 IIapceli' lJelu'ltna rIoIJIoUeIllltr

cBera rra sroM paccrofrrru[: Avis :01 8. Cue'r'r,rMocl]E' Houoii fuI ,rru* : - 
3': l.

ctre4ye,r oTMer[Tb, rrTo paocTofrrr]rfl, ollpcAoJIQItIL[te I'oJILIt(l II() ]lIlTeIICllI]-

LroLrr-r,l Me?r(3Be3[IILIX ilI{IIlIii IIOl'J]OrqelllIfI, MaJIO HaAe]ItIIbt'

B cBoluo'ii'r.a6ir. 3 IIpI{BoA,ITC'I llltTepecyloul,le I,Iac AaITHI,IC AJIfl Bcex pac_

clroTpeHlrLtx tsGr.fllL] 3r]c3lI. I-Iortr,re, oTMQTTQIIIIIJe 3Be3lIoqltaNIlI' I] MI{IlUMyi\{e
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l{rroro cila6ee, qeM ylia3LIBaercfI B la6rrqe. E.uecx N Lac 1950 eqe rpol{o.rh

ifiaer iloBo.rrr,Ho 6r,rc,po v6r,rnart. 
Ta6.rrr.rua 3

Aur 189i
I'er 1 901
Aql 1918
Oph 1919*
Cyg 1920
Pic 1925
lIer 1934
Lac 1936
r- 1356 Aqlx
Mon 19119

Prp 791+2

(1r'g 1942"'
l,ac 19110'r'

T Sco 1360'r'

Ceir t[912

/ I1.,

500
360

2500
1ri60

ti70
240

l4o0
1360
1040
1200

2100
2300
1150

1 50t)

- 6ry8

- 9.7
-10.5
- 7.4
- 9.7
- 8.4
- 5.9
- 10. 2

- 6.4
- 6.7
-1.1. O

- 8.2

Ilry:l

tL. 5
>8. 1

1"1t. I
12. I
13. 6
I:1. 5

>1.0. r
1:t. 0
1,7. I

11.7

+ 4,!a
3. t
2,1

>2. L

80d
t3

7
45
1{j

,150

o'{

8.5
1 rio
lt0

{}

1'acrrrr,rpenlle rlMarrHocr14
))D
D))

larraHrn.lecxoe rparqeuue
Pacrrapeuze ryMarruocrtr

DD))
))

la;ranrzqecroe BpaIqeIIfl e

))))
f anaxrz.recxoe Bparrleuue,

trHTeHCUBITOCTb Merr(38e3A-
nux nzuurt

To rxe
.D ))

f[pznallerxrt ocrl ] rlapotso-
My cnotrJrentrro M B0

tr4nreucuruoc"b Me?r{BBeBA-
r{I{x Jrtrrrtrfi

3. t,7.

>3.7
6.3
6. t

- 5.8
- 8.8
- 9.4

>8.7
\O l

>8.5

\,
>0.>-0.

el
-l
Dl

9i
I

r1
.-):

I

11.0
ztt
liv

CBI'Ttr,{MOCTI4 IIOBbIX. CB'I3b CBETI{MOCTI,I B MAHCI4MYI{E
C BI,ICTPOTOII IIAIIEHI4fl D,,.IDCITA

IzIa ta6n. 3 cneAyer, rrro paB6poc cBerrlMocreii s MariortMyMe olioito cpeA-

Her.o 3Haqer:rlrfl /\oBo,rrLrro SHaarllTeIeH, cocTaBJ]rrfl olto;1.{o 2-5. I{paii}llle ylle-

pelrrrLro ilpeAerrr,r cceruiuocrerli.. lll : 
- 

5T 9 Anr N Her 1934, yr llll - -
- 

11:.0 i{.ns N Pup L942.Paz6poc ccerl.rr\rocrel-I u Mrt}ItrMyN,Ie oI(rroro nopa;tlia

c paa5poCoM ll MaItCrlMyNIe I{ panen 2'1 8. Itpaiiur're 3IIarIeIlI'1fl cuel'l'ruocreii :

+7,T8 4lr N IIer 1934 u {2'71 ;1.rrr N Aql 19i8.
Her lrlrriartoii salucrrMocrrr Mclr{j(y sL'.,111,11t11ei't arllrlJrttr}i(l,I (t0i t - ->

>L7\ t) u cnerl,rnrocl'blo Houbrx B Mar(clINIyNIe rJrtl MIIHI'IMyMe. flpanga, Tl.rrn

a6cg.rrrorno 6o;rree c.na6srx flonrrx aMll,rrr'rryl(a 6tecna Ir cpeAHeIvI cJrerna MeIrb-

rrro, r1g1,1 ll,rrfl trpHr{x, rro orpoMrrafl ]i[cnepcllFr aMIIJIIITyI oltoJro cpoillleli RCilll-
rrlut,r BacTaBitffeu Ire [pl4Aal]aTlr eToM] (iatty 6olt,ruoro Sllarlerllru.

Paccuorplru BaBr,rclrMoc'fr, Nrelnlty clerlrr{oc'r'no Flosoti BBeB[bI tJ N{ario}I]ltyMe

rr 1riopocrr,ro [aAer]r,rn 6,.recua. 3ta c,'ratlrctl,rqecHafl 3altl{otrMocrb, llLlpar{aIo-

rqaflcff ]J ToM, rrro, rrex,i 6orr,ruc cnerr.lrlocrr, Br:oli1ri rl MartouMyr4e, TcM 6r,rcrpee

r]allael' 6.TecH cpaBy ]Ite flocnc MaI{('I'rl'IyMa, ]llepBt']Ie 6r'r'lla uoguoueua NIaH

J1a{i.rLurroira [18] u 3arcM ylotItIeHa lrm u oi1lloii l,lB IlocneAyIoIUI{x pa6rit [19]'
O;1n arto, orrp"11"rrrru rrprr aroM ]JcJlutl,l'lrlll lVI ,nnt gnn. Hoor,rx, oII lIc ytIl{l'l;lBajr

ILrl U. IroriTLl 1l c yrIIlTbIBaJr IIOI'.I[OILIOHI1fI CReTa ll MelItSIle3iIlIoM llllocTpaHcTlJe.

.[loerolly rrpoi tcraRJrrrercrr lrrrrepec]rI;IM rlocrpo]ITL BatJoI]o ary 3aBrICIIMocrb,

Ir(.[o;]'rr,Byfl rioJryarellrrbre rraMrr aScorrrorur,te ueJfI4aIrrHLI. Flecuorpr Ira ro, alro

BeJllrarl,rga l, (upel6r B IIJflx rrarteHtifl flpltocrrl SBetsALI floc"Tle MaItcIIMyMa

na 131 0) ur,r6parra coBeprIeHHo rrpolrBlro;rILI{o, 3't'a 3alJrl(-ruMocrl, roBIlJltrMoMy'
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I(Meer lJry6oriu:i tlualruecxrui ol{r,rc.;r, roBopFr o rorI, alro, qeM rpallAtlo3lree
tro cBor.rrvr uacrnra6au BcrrbrrrHa Horofi, reu 6r,rcrpee olra nporertaer.

flocrpoenHafr Harrtrr BaBr{clll\{ocrr, BeJrualtr{r.r 1l[*o* n ls oxaa],tnaeTcfl orIeII],.
qerno B.brpaxrenHofi (r[ur. 1) r{ npeAcraRJ]r{ercr ypaBnerrrre}I

Mp16a: - t3T8 + :T 71gtr.

F(oa{{uqueHrhr ypaBrrenr'rn 6r,rrlr [oJryqenbr cuoco6ou Ha]rMerrblllrix fitsaApa-

roB; aHoMaJrbr{afl BBeB/Ia N Pic 1925 onyureua.
Itan au4no ua rprrr.. !, p.r,n 6r,rcrpr,rx }Ionux (lz<20d) Ar{cnepcr4rl orAe"rl-

Hbrx 3rraqeHuir lll^u* orioro arofi cpe4rrei.i: aanr.rcuuocrr.{ rre 6onee *0T 2; gttn

(Drrr. 1. Salr.tcuuoc:rr, rtlelr{Ay a6conrorgoii neru.r-rrilori
HoBbrx BBeB,q B rlaxorrrlyrle (opguuara) u 6r,icrporofi na-

lerrna 6,;recna rrocrrc lrraricrrr,Iylra ua 3T0 (a6cqr'rrca)

6o;ree lregnelrHbrx Horrrx oua Aocrl{raet t0T7. TaHoe yBerraqeur.re trnclep-
cfifi c pocroM ts o6'bncr.freTcfr B ocuoBlroM cJreAylorqlrMtr rlprltrrluanru. tleu
MeAJrcfinee Hoaar, TeM MeHee roalHo onpeAerflrorcg h n L,ms ac,Regcrsue 6orr-
ureft o6urefi troJrorocrr{ npunofi 6necna u BHaalureJrbrrr,rx noJre6asuft n xpunorlr
6necxa [Jrrr Me[JreHubrx HoBr,Ix, noropble Haqr{Halorcfl cpaBy }r(e lrocJre MaH-
ctrMyMa, Aocrr{raf r{HorAa +L\ 0 z 6oree. Boanoxtuo, qro [rfi MeAJreHr]brx

Horr,rx ara BaBlrcrrMocrb AoJrlnua Br,IrloirHfrbcfl I[ Merree crporo.
Egzucrneuur,rM trcHrroqeul{eM ra gTofi BaBl{cr.lMocrlr r:altfleTcft Hosag Pic

1925, Horopafl rro BeJrl{.urue ls oxaabrBaercn oAnoft I{B caMbrx MeAJrerrHbrx Ho-
nux (la:150 4neft) , rrMefl cBeruMocrb B MaxcrrMyMe-8T4. Oguaxo rr Hprr-
sas 6flecma orofi Hosofi trailnercrr ucnilIoquremuofi. flogseM r{ MaHCuMyMy

6necxa trpoAoJrx(arc.rl oxorlo rpex Mecrrqen. 9epes 50 guefi ilocJre Mar{cr{MyMa
(m : 72 1,8) HpuBafl; upoii4a qepeB AoBonruo rly6oxlrfi Mr{HuMyM (m :
:3T55), troAHflrracb Ito BropoMy Manctrr\ryMy, roroprrfi 6un ruamr ua 0T5
cla6ee trepBoro. flocne Broporo Mar{cuMyMa traAeHue 6necra npor{cxoArr,'ro
OqeIIb MeAJIeHIIO U CO 3I'IaTIUTeJILHLIMI4 XOfe6aUUgUU.
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,(nn lregncrrur,rx Florr,rx, rrl{crorlrrx rtp}rnbre 6recrta rr,rna N TIer 1934,
a r.rMer{rro [rn cauorl N Her L934, v 356 Aql 1936. 6, N Cyg 1"942 n N Aur
1891, cpegnflfl cBerr{r{ocrb B MaHCrrMyMe paBna - 6:2.Ilpu6nuxreHnr,rfi uog-
crler trofiaBr,rnaer, arro r{ 3BeBAa N Sgv 1936.32, uMeroqafl uo4o6uyro HprrByro

6lecxa, trMeJra cBerr,rMocrb D Martcl{MyMe rre 6olee -6T 0.

Dror Sanr, Hart HaM Halxerc.fl, Bacryrr(r{naer oco6oro BHrIMaIrLrrI. 14e

trrrr{ BBeBA co cBerr{MocrrrMrf Merree -7\ 0, rrerlJpe Bl}e3Ar,I npl,rua[Jrerfiar
K rr{rry N FIer 1934. Boauoxuo, qro trflrafl BBeBAa (N Mon 1939) 6nla 6onee

nprtoii B Mar(clrr{yMe r{ JloJr}r{Ha u gelicrur,rreJrLrocrl{ Ilaxolr'rrbcfl JreBee E BhIIxe

ua {lrr. t, ran rran IIJrfl Hee Mar{cr.rMyu 6lecrta ne na6nrogaJrcfl rrerrocpeAcr-
Berrrro, a 6r,rn no,rryaren rlprr noMoullr ancrparroJrrrqrrrr,

HaH 6rr ro un 6r,rro, Bce lrrrl MeAneHrrLIx IIonrIx runa N Her 1934IrMeIor
B llrancr{MyMe 6necna cpeArrlolo cBorr{Mocrr, Ha lt* Menrrlxyro cpe4nefi creru-
Mocrr{ 6rrcrpnrx Honr,ix (n cpetr1Herr tro rxecrr.{ 3BeBAaM - 10T t). Cpe4uaa
cBerl{Mocrr, B Mr{Hr{MyMe ua tt 5 uerrr,ure cleT}rMocrrr 6r,rc'rpr,rx Hosrrx.

Cne4yet orMertrrrr, euqe o;1Ho oqe]rb Ba]nroe o6crostelr,cruo. flna 6rrcrpr,rx
Hosbrx (h<20d) cBerl{Mocrr, B Maror{r{yr{c u cpe[neM paBua -L}T I [Hpaii-
HI(e BlraqeHr{fl (-9ry 4) - (-llry 0)], ,. c. upr,r6ruanreJrrrrro ua LT 5 ap.re,
qela o6r,rqHo floryqari{ Ao cr{x [op [Jrfr Tar(rrx Flonr,rx [orrr]r r;cer{r4 MerogaMr{.
B ro me BpeMfl Buaserue -10ry 

I naxo4urcn B xoporuer{ corJracurl co cpegnerl
nenl.rur,troft, uaftgenuoit [rrrr crr{x FIorr,rx Ha ocrroBaHrrrr rr4rrorear,r pac[rr4pc-
unn {oroc{eprr Hosoii BBeB[r,r ilprr rro11lr,eMe r( MamcuxryMy, AaBaa rarr{M
o6paaolr erue oArro, npaBAa r{ocBerrHoe, rroAl'r}ep}r{Aenue arofi rr,rflo.reae.

TIcxo4n ue o'roli rrltrorear,r NIan Iar]rlur [20.] [oryarr,rJr g cpeluex{ xo rpervr

BBeBAaL{ l[:-L)ry 1 (uo l1nyu ]raprranraM rutro.rear,r -10T 5 u -9T7 coor-
netcrneHr.ro). fIp, DToM rre 6r,rno rreo6xoArrrvrocrlr yarnrr,rBarr, norJrorrlelne
cBeTa, alTO BbTTOAHO OTIUaIaeT ATOT IIIeTOA OT IIpyrIlX, XOTfI OH IlMeeT LI CllOlI

cyulecTllerrHr,re IreAocTaTHI,r.

Ha ouenu4nyro BoaMolr(Ilocrr) lI 6onr,rtyro Ba)fin0r.r'16 I,leToIIa olpe[eJrerrrrrr
cBerrrMocrel,i Ifosr,rx BBe3A, a cJreI[oBare;rrb]ro rt paccrorruuii (upn ccloruercrr]yro-
uleM yrrere rrorJroruerr,rrr cnera), ro BaB[crlMoo.ur (,&1rn*, la) yriro ynaaan Matt
Jla{nuu [191.

Flal"r Hantercfl, u'lo oTa BaBLIcI{Mocrb Nro?ricr r{ AoJlrrrra crarl oc}roBEJ,iM
Me'I'oAoM otrpeAeJrenufl paccroflIrr,rit 4o rrour,rx BDoBI(, 1.art rran rJ eror\{ c,lyqng
ueo6xoguuo JILrIxt onpel(cJtelrlre lleJlllrrtrllt mmax tr lr, t. e. IroJlyqelrlle to.Iuoii
Hplruoft 6necna.
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Tt,rt II. 1952 r.

HOBA,fl C TICTBMA TOHHOBOJIOITHITCTbTX TYI{AHHOCTBi{
B CO3BE3Ar4[r AURTGA

I'. 1. Illcr'iitr, u, IJ. iD. I'(.sc

I{afigeHa HoBafl 60irrrrrafl crrcror{a rorrriolroJlottrr-rrc'l'rrlx l'aSonrrlx ryl\Ialluocrert B coanca-

qrrr.r Auriga. Xapanrepuoii oco6cHHocr6ro BoJroRoH trBirtrerctr rrx ItprrBLIBIIa. Boltonsa
B COBOnynlOCTrr rlrreror rreRoropyFo TerrAerrrlrrro pacrloJioE{r{rrrcE rlo IIe3aMRHyroii onpyxi-
nocrrr, Ar.ralrerpor\,I onoJro 3o, IVlaxcul,Iytr{ qacrorrr Borrot(oH onoro 5tu35mi- 27o orcrolt'lttit
3o,8 or Nova Aurigae 1891. Cnc.rraHa rrour,rrr{a [pc[oriiBilrr, BoaNloir{rIr,re uJrrcprlpcraIIII]I
r ;r,i;tiogaclroro fl rr. r0lrIrtr.

I{e;1aouo B cr&TLo o rrpet4MyulecrBcrrHLtx op!renralr]tfix 0upyHl'ypttt,tr

;IeraJteii B ra30lrJx ryMaHrrocl'flx Mbr orMc'l'I,rJrI{ Alle Holtl,le cI4(i1r'cMli tolrKol;o-
JrortHr,rcrr,rx ryMar{rrocrcri otio;ro oz tt or Cygn i It ]. Il[auecTuo BCer'o ;rl]llllL
Hecrro.rrr,rio [ogo6H],rx o6paaonarurii. B canaou r{oriqe 1951 r. ur,r cl6r,tapylrutlrr
cil\e 0l(Hy yr[lHaJtBI{yIo c}rcTeMy TorlIio:r}o"]roItJr}Io']rl,tx TyMa}rnocTeii t; co;neaArrtt

Auriga. Iornnafl 6o;uee 6olaras o6ractl c IIeHlpoM oI{oJIo 5h31tTB +27"0'
;1rn 1900 npe[craBJrer]a IIa q)l,lt'. 2,6oll;ee ce]repltaFI o6jtacrr, lra ()uf . 1. lJ lc'Ic*
Hle Tpex Mecaqer] 1952 r. 6urro rrorry.rcrlo erue oeML- ('I{}rMrtolr n ryrlax.lld,
Ira lioTopr;rx AeTatrI[I Heu3MeHilo IIo]lTopflIoTC'I. oco6er,rrrocTblo [aIIIJoi:i ollc]TeNIl,l

flBJrfreTCfl rlcnplrBJrcrrr-rocrr, orAe.rr,Hbrx IroJroI{oE. )y'ino o/IIIII BI,IA AeTa,[Cii Oroii
(,r'lcTeMLI SacrallJltIer rIoAoSpellarb, tITo oTl't o6pas0llaHllfJ ]to irax0][fll'cfi J] cla-
urlorrapHoM cocToflLrI,Irl . Morrno AyN{aTL, aITo lllu lI xapaHTop ljoJlolto}t ll Ell}lx

)rnluia.rrJrJ,r-\ I a:rorlbr-\ 'r'vMauHoclr.x oll)alrtaro''' 1i ;1i11quii-r'o cleTr('r14 r(ulrr(crrl
R rroJre r{attr4x-To cr,r.rr. IJ aroM cryqac ETII I}oJIoItna Nfo]r{rlo 6srno 6r,t uaBBall)
rl)3r{ax{I4. Iipouo uerrrpa 5h3t+*8 + 27"0" /IaHr,I J(I]a Apyl'I4x ycJlol]Hl,tx llc]lrpa
/'r(,r'a;,rcii 5/'33'2 + 29'3',lth37*I +28"13'. 3r'u rpr.r r(errrpa ro"rlyalrrJrrr o6o:r-

Harrcfll.rfl S 149, S 151 , S 155 [2]. 13 yuoutuyroii ur,rrric pa6ore MriI r]blclia3aJu'i

IIpeltrrorolr{er{r1e o BollNIoE(Ho DrIeHrpoMal'rtlttrtoii IIpupole IIo4o6noro po;1a

o6paaonaurrii. Tau ,fle 6r,110 ynaBalro, !ro AJItr paccMorpeHIIl,tx cJtyqaeB H()

o6uapyntnnarorcfl r'opflrrrre BBeBtr1bI rt.Tlacca O u 130, ]{o1'oprnc Mo}r{}ro 5r,r.lo 5r.r

CIIIITATL, OTBETCTBEHI'IbIMI,I 3A CBET]EHIIC ET]'IX I'YMAIITIOO'TET,.i.

]l ornorreruln paccMarplrnaenrofi agecr uoooir ctlcreMbl ryuaHrrocrei.ir uo

npoc o6 lrcroarHuxe tso36y)rrAeHufl raltlne ocraercf r.reflcHr,I[r. B6lr.relr ryMaH-
noc?rurMeercfl Bue3IIa B0 (BD +2tj" 883) rl 6o;rtce AaJrcrio AIle Apylrlre BBeBAIn
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IJO (BD +27" 197, BD+27" 798). Sneana BDf26" 883 uo;ricr 6brrr, orBer-
crBerrHa 3a cBerrer{rre roJrbrio rreM}rorr{x 6nutHat)ilrrlrx r}o.,-ror(orr-Tperion. cy1fl
IIo oprrerrrarlr,Tr,r BCex Apyrux rjoiroriol]-rp3r(oB Ir Irx yfiloBb]x paccronuutl or
oror)i eseeAbr, rrocreAHflfl He Molr{er 6r,rrr, orsercruenuoii Ba cBerleIIIIe sceii
crr(rreMrJ. Erqe 6oree aro orHocr{rcfl n ARyr{ ;Ipyrrril{ 6onee or4alelrIILIl{ BBets-

;1am IID +27" 797 n BD +27 '798.
Mr,r gorrnur,r eule cqr,rrarbcf c BoBlIolI{Hocrr,ro o6paeonailrlfl BoJroriot{ II Ilx

cBeqerrlrfl R pe3y.rtr,rare Bcrpelir{ ryManrrocTei,i uexr4y co6olo, a ralt}Ite c Me?r{-

sleaguoir cpc11oir. tr{uenrro rprr BCrp0rIe Mo}Her o6pa:onarsctr uotpauuuur,tri
clrarr,ri,i crLoi,i, r;1e ra3 r{oHr,rByercr 6raro4apfl }reylpyrr,rM croJrnHoBeHrlflM rro-

BaBlrcuMo or npr{cyrcrBr{rr ropflrrux BBeBA. O;1uarto, qto6u B cBere ranor,i rl,Iro-
re3r{ rro;uyqrlrb Ha6ilroAaeMyro Haprr.rHy gnn 4annoii ryMaH]rocrlr I,r AJIr palrce
paccMorperrrrbrx HaMr{ ryMaHHocrer,i, ueo6xoguMo trpeAcraBvrb ce6e, arro croirIt-
rroBcHr,re rlMeer BAecr, Mecro Anfl 6orE,Ixoro cnotrJrerruR 6onee rlJIIr Mel{ee o1t]r -

HaHoBo ARu)fiyultrxcf ryMaHHoc'refi.,(;nr ocyqecrBJreur,rfl sroro rpe6yrorcr
IT AHI{ E-TO I,ICITJI IO TlIlT E J]bHbIE YC JIO BI,IfI .

Hartor-req, cJre/{yer o6parrrrr BHurraHrre erqc Ha ogrro o6cronrenrcrno. Ha
paccroflflur.r onoJro 3o.B ot MaI{cr{}IyMa tlacrorbl tsoJtonoIl na Qr,rr. 2 (u nepxneu
npaRor\{ yrry {a1. 1) naxogurcn Nova Aurigae 1891. [o nenoropoit crerler]Ii
MO?ITHO IIOAOSPERATI], IITO BOIIOH}IA OXBATbIBAIOT 3IIAIII{TEJI],IIYIO AIACTb HESAMI{..

rryrorir oxpylnuocrrr, IrraMcrpolr onolo 3o Paccrosrir,re Nova Aurigae, ro-
nunsiler,icg n 1891 r., lranecrrro BccLMa Heroarrro. ,(onycrnl,r, rlro ETo pac-
crotlrrue paBHo 300 uapceH tr{ alro r a pacc'rornuu 3".8 r'uur 18 napcrcH or
Flonofi Haxol{r{Jrtrcl la3oBr,re ryMarrHocrrI, norop},Ie 6r,urri neengl,IMbt pauee ro
lpr,rartrr're orcyrcrsr{fl no6rueocru ropfiarr,lx auea1q O unu B0. Bo npertn BCrIr,Iill-

Itr,r s 1891 r, HecoMHcrrrlo uo Brleilnee [pocrpar.rcrBo pacrpocrpatrltJtcfl ]rorolt
r{opnycr{y"rr n ylrrpa{uoJJeroBbrx HBari'r'oB aa rparurqei,r Jlariuauoncnoli cepltlr"
IIoc;re4ulre llocurrJrrr palrce nern4r,ruofi TyMar.rHocrr,r uprr6rltarrreJlr,]ro ticl)eB

60;rer.
Tanlrnr o6paaou, uocJle rlorrrlrclrrfl I-Tonoii Aurigae r 1891 r. pertort6i,ttta-

qrroflHoe c]leqenr{e ryMaurroorl,r (nrn orpanrenrroe) Nlorro iiocrrlrHyrb 3er,t..trr

'rorrrrio onoilo 1950 r'. 'fartan rraprr{rra rpei(craDJ.rrrcrcrr Botsr\Io}ttrror"r upu c;te-

Ayroruflx ycrroBr,rflx: t) ryuannart Nrarepr,rfl pacrroJraraercfl ua uoBepxlro0rII
Dir.rrrrlcollIIa Rparuerrlrfl, {ortanr,nr,rlur rorlrta},rrr rtoroporo fIBJrflrorcfl Honan
r,r na6rrogarens; 2) uJrocnocrr;, IrpoxoAflu{afl alepea orl[e.rrr,]r6le cerrvleHrr,I ry-
MaHrrocu,r rra r[rrr-. 2 uepuerr4ru{yJrrrp}ra n ilyqy 3per]r{rr rI flcpeceliae'r Honyro.
O4uairo 'rartoii c;rrylrair fuJrrrercfl orrelrL peAru,m. Ecnn rrJrocrrocTL, npoxoAt{rqarl
alepe3 or/{eilbllble cerMeurri, }raxo[tr{Tcfl B]rarrr,rre,rrbr'lo BrepeAr,r Honoii, To rrbl

fto,-ry111,1v nlerrarJreuuc, rITo clcrr:orroii clrrrraJr pacnpocrpaLrftJrcfl co crtopoorr,Io

6orr,rrre crtopocrr{ cnera. B uocne4uex{ cJryarae N{Lr yrrrl(err{ 6sr ryuannocrb lIe
vepc:t 60 irer, a BHaarlreJrE,rro panr,Ile. B orolr flte cJryqae pacc'ronnr,re Nova
ArLrigae x{orJro 6r,1 6r,rrr, ne 300 ilapcelt, a Mrror-o 6onr,ute. NL,r ue Blraea{,

rrorla r.rNreHHo B rlpolreE(yure 1891-1951 rr', ocrerr{racb 'lyN{anlrocrlr rI rre
r,{}rcexl Aar]rrbrx, c xaxoi,i cl(opocrLIo pacnpocrparrfl.rrcfr cue'rosoii c]IrIIa;J,
13o3ltox{rto, aITo-To aIIaiIorI,IrIHoe aToMy r.\,reilo MeOTo ArIfI eArllrcrBeuiloI'o cJrytIafl

c ryMalrrrocrblo oltoJro Flouoir Persci 1901 [3].
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O;1nano ec,irrr [air{c !r r}o3Moirirro 6r,t,'to 6r,i tr;lcrrtit{trlqltl]oBarL lrcror{nrlIi

roa6yrn4euun c I'Iouoii A.urigac 1891 ,'ro llce )Iic ocraerctl MIIoI'o Ilcllolttlrl oro'
B rracTHocTlr ec;,rlr yrrecrb r{apTrllry Ha Qur. 2. Manyro TOJIITIIIIy l]oronoH

MolrtHo 6stno 6sI trpl'1[Itca!'b ror{y, lITo rlprl oa]elll crlJIl}rorl AI{JrIou[I'I paAllaqula

oT oTAaJrerrHoro trcTorilll,]lta llot:II,rByIoIrIee I,ISilytlelII4e cnoco6rlo npoHrrr{IryTb

B Tyr[aH1ocr],;lttutb orletlli rte lrny6orio. FIo upu o'l'olt, q1gfi,,r o6ecne'tlrrr, l1o-

craroqlryro orrrrrrrecxylo roiruy, rrlir'r ltoropoii rlottonua 6ylyr ui{J{lII;t, [;]Ior-

rrocrrr rroHol-] AoJrlx-r.ra 6r,rLr, lre,rlltta, rrallpuMep rloptrAr{a 5'103 clt3. Itlartorrcq,

rreo5xolp,rlno oIIeJIaTr) IreclMa Ireo6r,rrlrroe ItpcJlrroJlo]rtol{I{c, rlro ll ofI)aullqenuoM

o6T,oNIe [pocrparrcr]la Haxo;1rrt:cfl oare]rr 6onsrltoc c]torrileHIIe ue6o.nr,titl'tx tt

6onee atraqr{TeJrbrrrrrx raBoBr;rx ryMarrrrocreii u;rlr rtaltl,rx-To orAerbl{IJx rtoll4ell-

caqirii Mareplrlr n otruoii ryNrarrrrocrlr. Iloorouy citeAyer cqllrarl,, qro Ml,I crorllvl

Bi.(cob lrepeA narirrM-ro re0bilra u.eo6r,rqaiiur,rM rI I\'laJlo roIltrrlLIN,I flllJteIII'{(l}'I.

Jlrrrop:rrypa

'1. f. A. IIIaftu n B. O. Iase. IIoHr.
Hprr,rrcnofi acrpo{ua. o6cepu. 8, l'7 , L952.

2.8. (D. I-aee u l. A. IIIafis. I{as.
'1952.

3. P. C o u d e r c, Ann. As[rop]r. 2, Ne 2,
106,159,1946.

AH CCCP 82, Ni 6, 856, 1952; !Ian.

ltpr,rucxofi actponua. o6cepn. 9, 52,

1939. J. Oolt a. de Kort IVI. N.
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I4SBECT}I,g }IPbIMCfi OT4 ACTPOOI{3IuIqECHOfi
Toru IX, 195) r.

OECDPBA,I'OPU],I.

CIoToSJI EItTPI4tr ECHT,IE I{ AE.TTTOAEH rlft DD L ACERTAE

C. B. IIet;trtacot&

[);tcriT pot[ororrerporl c r[o, oyrruox]rreJrc]r (DD y-17, rtorlrrrpoBarrHr,irr Ha A,ITNI-200,
ro..-tyrlolio 18 rrliunr,rx rrsM0HcHrrfi 6,necria D.ll Laccrt,ae ilprr norrorlrr qryx r[u.rrtrpor GG-7
rr BG-25. I{ll ycpelrrennoli ripnnoii, ocHonautroii rra 2Bg na6nrogcrrrrlx, troxyrreHa ripfiBarr
11;|rrcrlollrrfi qBcroBr,rx SrtBrrBtiJreHToa c ar{rJrr,lTylloi.i nopnnnn 0m.0i5.

Hopornonepl{oAr4qecxafl rlepeMeH}rafl rl{rla p lle{er DD Lacertae-l2'
Lacertae (* ,roo.o : 22h37T 0',b rnon.o 

: + 39"42'.2 B2n 5T 00 - 5i t3 phe)
6r,rna ornpbrra rra ocuoBaHtrr{ clexrporpa{uuecxrax Ha6flroAeuuft Agalrconr

[l) n 1912 r. C tex rop oHa Ha6rroAaracr, MHotrrMu aBropaMr{ tr Ao Hacrofln]ero
BpeMeHrr rrpeAcraBJrfeT r4HTepec HaH IIepeMeHHaf oareHr, r(opornoro neprroAa
c cr4Jrr,Ho MerrsrcIlleficfl aMnJrtrryAofi. TlaueueHr?rr ee 6necna 6unlr o6napy)r{eHr{

{oroanexrprrqecnuMr4 Ha6rIoAeHr4flMI{ HeaaBr{crrMo Apyr or Apyra Cre66raucoru'

l2ln 1917 r. ra lyrnraxoM [3] B t91B r. floa4uee ee ]ra6rrroAan (Dac [4], fpnn
I5l u ap.

flepuog DD Lacertae cocraBJrrer 4,5.Iaca. TIalaerreHr{e aMrrJrlrryAr,r ry.re-
Br,rx cnopocrefr BrepBr,re ornpbrJl IOur [6]; Xpracrlr [7] n reueHrae Hecr(orbnrrx
Jrer 3aHr4Marcfl [3yqeHr{eM ee flyqeBbrx cnopocrefi. Bonruroe r{ccJreAoBaHr{e.

rro JryrreBr,rM cr(opocrflM DD Lacertae BrrrroJrHtrn O. Crpyne [B] n 1950 r..
3Ta aneaga Ha6ilroAailacb HaMr{ {oroenexrpr{rrecxrr c trByMfl rpr,rrnrpaurt

GG-7 n BG-25 c rIeJrr,p BsrflBJrerrr4f r,raMelreur4fl rlBeroBoro ar(BrlBaJregTa.

Snenrpo$oroMerp c {oroyrrano}r(IrreJreM 'rnna 00V-17 6r,tn uonrlrpoBaH Ha

2O0-nannnuuerpoBr,rfi MancyroBcnuri lreuucmoBuft renecnou Hpr,rucxofi acrpo-
(pr.rer.r.recnoft o6cepnaropr{r{ ts r{Iorre 1951 r. [9].

3nea4ofi cpaBueurrfl 6r,rna Anofiuafl BBe3Aa:

BD :38' 4808: !!?:i:2i 22h 3Lr 4 + 3e"'7', 85 6ry 43

HD 214168 31.4 * 39.7, B7 5.66

floupaoxa Ba paauocrr, BenraTrrbrx paccroaurri.i BBe3AbI cpaBHeHufl r{ trepeMeIr-

uori ue rpeBocxo[Ena 0i002.
Oaarr nrr.rucltgqtucb B l{oJrflx rlepr{oAa rro arreMeHTaM, BblgeAennrru @acom

l4l,
llaxe : J D 2421914. 200 + 01193089028.

Peaynrrarr,r Ha6[IoAeHuii nprnogarcs s ra6n. 1.
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rrona3r,rBaroT, rrro lra6Jllo[errHrJe DIIoxr{ MaHcrrMyMoB xo]lono cotJracyroTcfl c
D.rleNrelrlaMr,r oaca [4] B rpeAeirax lreMeHeurii repr{o[a ({rnr. 2) .

Hpunan uguer.reuull rIBeroBr,rx arrBr.rBaJrelrroB, rrojryqerlHarr [o cpe4HrrM
ItpI{RbIM, AaeT yltaSaHI{e Ha cyruecTlJOBaHIIe, xOTfl II rreSrraaIIrTeJrLHouo, LrSMeHe-

I:IlIfl IIBeTa, a cJIeAoBareJIbHo, 11 Ha IleHoropr,Ie rer{[eparypHlle Hore6aHl1fl
y nepeMeHrrori DD Lacertae.

B samrroseHue csrTTaro cBor.ri\{ AoJrroM Br,rpaBlrrr, 6narogapHocrr B, E, Hr-
ItorloBy 3a IIeHHbre CoBerr,I, a Tanlfie cTyAeHTIte Bu;nr,uroccrtoro yrrr{BepcETeTa
E. H. F(oxarr Ba rroMorrlr, u Br,rro,[Herrlrrl na6rrogerrrr-r,

JII4TEPATYPA

l. W. S. A d a m s. Ap. 1.35, 179, LgL2.
2. J. Stebbi ns. Pop. Aslr. 25, 657, 1,91"7.

3. P. G u i h n i r:.k. A. N. 208, 21"9, 1,91,9.

4. E. A. F a t h. Pop. Astr. 46, 241,1938; A. l. 52, 123, 1,947.

5. H. E, G r e e n. M. N. l0l, 43, 1,941,-

6. R. K. Y o u n g. Pub. Dom. Obs. OLtawa 3, N 3, 87, L9LS.
7. W. H. Christie. Pub.Dom.Ap. Obs.VictoriaS,N9, 1925.
8. O. S t r u v e. Ap. J. 113, 589, 1951.
9. B. E. Huxono,n, E. It. HuKoHosa. I,Ian. [tpnrrcxofi actpolfua. o6cepu.

g, 4r, 7952.
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{,I3 B ECTIIfl I{ P bI lll CItO I;t ACTPOOIISI4qECHOfi OBCEPBATOPIlW
ToM IX, 1952 r.

ooTo9JI EI{TPI,TTI BCI{I,I E I{ AEIIOAEHI{.fl II Ep E NI EH HOII 3 B E3[bt
Ttr{IIA p IIE@EfI BW Vulpeculae

I]. B. fl'tctt,otLoc u 11. n. Ifute,ottoocc

tDoroorenrpuqecnrrc rra6nrogerurn BW \zulpeculae, uponcgenrrrie B AByx {runr,rpax
'nllr4 nor{oqu BBeBAIroro e,,renrpo{rorolterpa c r[oroyrrHox{r{TeJretrr, yorar{or]Jrer{Eoro sa 200-
I\rrrrrJrllrlerpoBor,r x{e}IrrcltoBor{ TeJrecKorle, flol{aiiaJrrl lraJltrql{e ltguetrettlttl B I{pIrBIrx 6necna,
a rali}Iie To, qro tr3l{eflerll4tr 6recna 3Be3[bI cofipoBoE{IlaloTcfi Lr3r{eHelruetlr ee r{BeTa. MaticE-
nyur-r 6"lrecHa r,r rer\{neparyprrr BBeBAr,r Hacrynaror oArroDperrcrrrro.

Bonpoc o trprrpogc BueBA rrrrra p Idc{en trr rpllrlrHc, Br,rarrBaroueii naue-
IIeIIIIe IIx 6recrta, tIRJlflercfl B Hacrorrrr[ee ]rpeMfr orltpr,rrr,rM. Sneagrr aroro
Tr{rra, orrrocFrr{llecrr rt palrur,rNrr cler{TpaJrr,rlr,rM r{.Traccai\[ (or ts go F), xapanre-
prlllylol'cfl oqeHb 6rrc'r'prrrltn, rro rrcSHarI[TeJllrr6rtffl rr qacTo Becr,Ma rrcIIpaB].rrb-
I{I{r[Ir ]lilr{eIJeHI{flN{Ir 6nccrta, coIIpoBo}nAaroIILrMtICfI }lllN{errcrr!rflMI1 JryareBr,rx

cmopool'efi. V nertoroprrx BBeBA rnna p lle{ea 6r,rnu ycrarronrerrbr noJre6arrr{fl
SrtlluIlaJreHTHofi rIITIPIIIILT ItertoropL,r\ cIIer(TpaJrr]nLrx l;,llLrvrir, cBflBanrrbre,
Repofrrrro, c r{BMerrer{rrxur,r a{rirerr,rr,runoii .i'cMrreparypr,r It]. llpoqeccrr, upo-
TeHaIOIlIr.Ie B STIrX 3Be3AaX, lJCCrrMa CJrolriil,r rr, IloBuAlrlrolty, rre Mofy.r.6brll
o6'srcrtcrtr,r roJrsrio ar[{ertrom ny"lr,caqlri,,l. FJo4auno Crpyue ]rbrcnaBaJr rrpeA-
fIoJroXtenlle o coqe?aI1I{II rlyjrl caqlii,i c luOi'icTlJetrHoCTbrO, l]pI4rIetr{ OArrrrM
uB rroN,nrorreuroB Drrrx crrcrer{ rrpeAtroJrararorcR 6enr,re rtapnlrxn [2].

fJnt lray'reIulrl rlprlpoltrrr BReBI rrrrra p l{c{ca ]lecrrr4a 3rrarrureJrr,Hr,rii nure-
pcc [peAcTaB"rrfleT pelleHIre Borrpo0a o rraJrrrrrutrr 'r'eMrreparypnr,rx ualrenennfi.
Og,atto Ao crrx rop, cyuecrBonaro roJr6r{o oArro yrraaarr.lrc r{a BaBIrcLrMocrrr aM-
trrlllrylltI cneroroii. rtpunotl p ller[ren or[Jrr,rHr,rBoJrrrrr, ocuoRalrrroe ]1a c[enrpo-
{otour:rpuuecnr{x Ha6rroAeHrflx [3], Hegaulue rra6.rro[cilr{n Votnep 14, 5)
ne o6napyntlaJrtr qBeronrrrx [IaMerrerurit y v Eri u 16 Lac lra cotrocraBJreHtrfl !rH-
JIIrBrrAyarLIrr,Ix d)oroareHTprrrlecr(rlx na6nroTlerlrii r Tiuyx rllut,rpax, BoBMo?nrro
Blrrrity mpaiineii IIeBIrarIIlTcJrr,rlocrr{ aMrrJrI{TyAhr qBeToRr,rx aHBuBarrenroB arux
3BetsII Irt rreAocrarorlnofr gnn trx o6rrapylr{errllfl TorrHocTlI urrArrBrlAyaJrrr]rr,rx
na6,,rroAerurli (uopngrta +0i01). flpogonrxeurre rrccJreAoBarrrrfl uorpoca o Ha-
iluquu reMleparypr.rLrx rlsMeHerurit y 3Be34 paCCMarpr{BaeMoro rurra npeAclaB-
Jrrrer HecoMuennr,rrl trrrrepec.

Mr,r oc,ranoBlrJrrrcb rra BDeBAe BW Vulpeculae : HD lggl4} (Btr),
orrtpr,rroii rra ocrroBar{rrr cnerrrporpaq)uarecrrux HaSJrro[errrrii flerpu [6] u
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Ha6Jrro,(aBureiicn {orooJrertrprrrrecrtrr R rrlrer-parrrrrrorr r:ncrc Xar[{repou [7].
Ha6llogerura rrocJre4]rero rroIiaBaJ]rI ,I(ocrarorlryro ycrorYrquBocrb cnerosoir
nprnoii. 3ro 4anano BoBlIolnHocrb ocrroBr{Barbcfr rrpfl BbrflB.ireHr{tr rlReroB],rx
r.rgueuenrrii Hil corrocrau,xeHlrrl ne r.rHArrBI,I[yarr,uJ,rx rra6niogeuuit, a cpegnrrx
cBeroBErx riptrBr,rx, rro.xyrrenHr,rx u pa3,'rlrqnrrx t[r.lnr,rpax.

Ila6nro[enun t3W Vul nc;rur.rcr; rrfl]rl,I r]'r'elrenlre t4 Ho.reri c 25 raror.rn uo
20 oxrn6pn t95t r. ua 200-uu;IJrIrMerpolroll MeHrlcliorroM reJrecr(oue o6cep-
Baropr,rr n Cnueuae [plr ]roMoullr BBeilAHoro orr ertrpotfolo]{erpa, cr,ra6}xcnnoro
orerlecrBerrlrr,tM QoroyuHolr{rrtreJre},I tuna (DDV-17 [8]uepee 4na cnero{rrJr6rpa
BG-25 u GG-7. IlpegnapureJrE,liflfl, Recr,xra npn6nutrieHrafl orlerrna aclrfeHruu-
Hrix A.rrr,rrr uorrr r,IcrroJrr,ayeuoii annapal)rpbr Iaila cJreAyroque BHatrenrtfl:
),":4299 A rr ).,,,:5100A,.Iro Ire clrnnllioll or,rrraercs or r\{c}r{Ayuapo4noir
CIIOTEN,I6I.

3seelofi cpaBHerrufl cJryrruJra HD 198820 (85,), ucuomeonauuaa XaS-
{epou [7]. 3ra aoeaga pacrroJro]r{eua Ha AoBoJrbHo BuarrtrreJrbuoM paccrofl-
Hurr or nepeueunoft (oxo.no 4") , .rro rpe6onano Aocrarorrno rqareJrruoto
yuera e{{exra ocna6neHtrfl cBera s ee},rHoft aruoc{epe.

ilpuueuan paapa6orannsrfi Halru Mero4 orrpeAeJreHtrfl BuearMoc{epuofi
BeJrr.rqurrbl BBeBAbr cpaBHelrufl (c rouuocrr,ro Ao trocrosnnoii- 6tecxa cBero-
Boro paArroanurBlroro crauAapra [B]),6rrru [oryqeur,r cJreAyroqtre aHaqeullfl
arr,rx BeJrrrrrr,rH AJrf crrHero tr )r{eJrroro {unrrpon coorBercrBer{Ho:

t.tLn1. :- 0,1 692 (-t- (.)? 009) f n2",,

i//s11 : 0T t5B (-]- 0T 007) | m"'';

o:rIiyj(a,rulr.nrrearrrocr[epLroro ilBeror]olo eriBLIna.Trerrra 3ReBAbr cpaBHeHrrg
(rl rraureii rlriero r;oii ctrc'rcmc) nuce\{

Co: - ory 534'

flotrayncr, [pr{BeAeHHLrMtr Brrrrrre 3Harrenufl Mu rnearuo c{epHhrx BeruqtrH,
Mr,r MorJrrI [Jrf r(a]r(Aoro Ha6rroEeHtrfl BBeBAr,r cpaBHeHr{fl , cotrpoBo?fi EaBrxero cff
na6nrogenrflMrr pagrloaxruBuoro cBeroBoro crauAapra, noryqarb Buarreutr.fl

Sanropa ocrra6reutrfi cBera B arrrroc{epe gna o6ozx flpuMeHrBrrruxca {unrr-
pon. Hecuorp.fl Ha BHaqtrreJrbuoe paccroflHtre Merfi[y BBeB[aMtr u ua6ruoge-
rrrrrr B rracoBbrx yrJrax, [ocruraBrrrtrx trHorAa 4 \ac,, notrpaBKa ea ocna6nenue
cBera He trpeBrrrrraila 0T 06.

TlccneAonaurre BJruflHr{fl MarHtrTHbIx troMex B BaBl{cr4rMocrtr or paaruquoro
rroJrox(errtrfl nrlcrpyMeHra (.raconoro yrlra AJrfl Aannoft rapbr BBeBA) [B] roxa-
BaJro, qro era lroupaBna r{eBuaqureJr},Ha (-0T 004) rr trocro.EHHa2 r. e. BJrtrfler
Torrbr(o Ha BuaqeHue EyJrbrryunra rrrmaJrbr paauocrefi 6necxa BBeBI. ?Icxogn
r{B aroro, ur,r npeue6peuru ee yqeroM.
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Ha6lrogenlrs BW Vulpeculac - BrrearMoctfepurre paarrocrrr 6necria ue-
peueulroii rr BBeBArrr cpaBHeHl{rr [JIfl clrrrero n ]rieJrroro (xrlurpos (Am6. u
Amorri coorBercrnenno) [arrbr B ra6;r. t. Cpeqr'rnn Hl]aAparrrrrHaa ornr,r6xa onpe-

AeJrenr{rr o[uoii pa3r,locrrr rrMeer rroprrAolt +0? 005. (Daebr Bria]IICreHurr ua

oclroBaHrrrr oJreMelrroB flerpr'r - Xa${epa [7]

\lax : JD 2A2BB02.6689 + 0"21038.
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0.8:-r9
0.859
0.880
0.903
0. 969
0.015
0.042
0. 056
0.071t
0.091t
0.218
0.242
0. 306
0. 331
0. 353
0. 796
0.878
0. 975
0.044
0.127
0.196

+0?159

0.t72

0. 106

0.084

0.058

0.137

0.152

0.206

0.230

0.082
0.132

+01nl33

0.094

0.062

- 0.022

0.042

0.1.37

0.t67

0. 193

./t965

.5180
870.3149

.3259

.3350

.3451

.3548

..3641

.4655

.481t)
892.3286

. ),)t)L

.3464

.3568

.3682

. it.)zt)

.ll9lr0

.4102

.4207

.4318

.4429

.1t554

.4707
896.3356

.3482

.:1598

.)lz.l

.3859

./+252
898.262,6

.27?,8

.2849

.2960

.3072

.3204

.3429

.3592 l

37761
.3980
.Llozz
.4679

912r.2838
.2990
.3164
.3421
. J)')L

C4268
0.351
0 .458
0.397
0.1t52
0.1t97
0.547
0.59r;
0.642
0. (i9:,
0 .l/+[)
0.228
0. s91
0.939
0. 990
0.042
0.098
0.170
0.227
0. ,307

0. 360
0.1115
0.470
0. 532
0. 608
0.831r,
0. 896
0.954
0.017
0.081r
0.279
0.426
0.475
0.530
0.586
0.644,
0.707
0. 769
0.819
0. 900
0. 991
0. 093
0.263
0.44r
0.115
0. 191
0.277
0.405
0.460

-0?014+ 0.097
0.150
0. 108
0. I19
0.156
0.181
0.217
0.21?,

+i0.206
-. 0 .001+

- 0.031
-F 0.113

0. 079
0. c49
0. o:"ilJ

0.027
0. 003
0. 006
0.047
0.075
0. I Ori

6.159
0. 189
0.199
0.|/tB
0.102
0. 092
0. 073

+ 0.060

- 0.0{3
*o.trt

0. 153
0.t7lt
0.197
0.2r4
0.209
0.201+
0.147
0.106
0.056

+ 0.026

- 0. 007
+ 0.120
+ 0.029

- 0.030

- 0.015
+ 0.085

0.12t+

2 433 8ti8.21798

0.146

0.265

0.242

0.203

0.t64

0.163

0.163

0.229

- 0.005

0.042
0.090

0.155

0.212

0.2tt

0.1t7

0.155

0.112

0. 051

868. 3847
.4013
.4208
.4,14 I
.4513
.4652

0.114

0. 083

0.032

0. 084

0. 103
+ 0.190

0.143
0 .089
0. 093
0.062
0.041

0.037

0.057

- 0.008

0.050

+ 0.157
0.115
0. 059
0.050

+ 0.017

- 0 .030
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2 43391.4.3730
.3876

s16,2282
.2390
.2483
.2586
,2678
.2761.
.2841.
.2951.
.3056
.3,1.40

2 qo9
. OAAO

.3328

.3594

.3699

.381 7

.3942

0I1208
0.230
0.161
0.133
0.106
0. 065
0.01t1
0.019

+ 0.025

- 0.002

- 0. 043

- 0. 053

- 0.024
+ 0.022

0.096
0.162
0.207
0.187

2 433918.2782
.2900
.3032
.3'.1.57
.3320
.3446
.3660

920.261.6
.2728
.2856
.2958
.3096
.3211.
.ooil

928.2215
.2346

0r0?6
0.059

+ 0.028

- 0.008

- 0.003
+ 0.059

0.106
0.1tt7
0.095
0.051
0.050
0.026

+ 0.007

- 0.019
0.138
0.1.94

0?J59
0. 631
0.787
0.841
0. 887
0 .939
0. 9B/r
0.025
0,065
0.120
0.172
0.2'1.4
0.255
0. 307
0.440
0.1t92
0. 551
0. 613

01!222
0.24/t
0 .200
0.155
0. 136
0.106
0.08rl
0.0ti,3
0.078
0.04?,
0. 036
0. 030
0.029
0.074
0.143
0.185
0.22b
0. 200

0?985
0.038
0.109
0.171
0.252
0.315
0.421
0.860
0.906
0. 970
0.021
0. 090
0.147
0.229
0.446
0.512

0rr07
0.11.2
0.079
0.051t
0.041
0.106
0.145
0.173
0.117
0.110
0.102
0.120
0.074
0.083
0.161
0.211

2 433 928.2527
.3245
.3326
..J4J I
.3503
.3596
.3666

940.2117
.221.4
,2384
.2499
.2631+
.280s
.2964
.3082
.3208
.3384
.3555
.3676
.3832
.3954

0m209
0. 07:,,
0. 04,9
0.016

+ 0.00s
-- 0.001r

- 0 .0:19

- 0.025
+ 0.009

- 0 .031
+ 0.016

0.04 ti
0.107
L),T64
0.174
0.211
0.t92
0.139
0.107
0.052
0. 0ri1

aq602
0 .959
0.999
0.054
0.087
0.11'i3
0.168
0 .090
0. 138
0.22?)
0.280
0.31t7
0.432
0.5i1
0. 5ri0
0.6;13
a.720
0. 80:i
0.866
0.943
0.004

0m2)0
0.116
0.083
0.073
0.074
0.0119
0.018
0.05/t
0 .085
0.067
0.072
0.121t
0 .4;4
0.204
0.206
0.230
0.208
0. 159
0.111
0. 090
0.059

Mrr uoc.I[raJr].r rreo6xoAlIMr;rM trprrBecrrr uce urr;urRr.rAya"rrbHble lra6,lrloAeHIrfl
lllllri(y EetrocTofrrcTBa cBeToRoi,r npnnoi,r 3Be3Ab1. llocneAnec xopoIIIo noATBep-
)Itllaercu r{iur. t, rra rtoropoii. nprrue4errrrr qerr;rpe flrrAlrBr.ilyaJrr,Hr,re riprrBrJe

Airfl cr{Hero {ru;rl'rita.
O[narto o6rrapyrrierurbre uaMerrerrrrrr cBeroBr,Ix ItpITBr,rx r.re croirr, BrraqrrTeJrb-

H6I, alro6rrr lle,itr,Bfl 6r,uro uocrpolrrb r{eRo?opyro cpeArrroro npr,rByro 3a Becb

Aai{HLIfr [eprroltr Ha6rroAerrlrr,i (nocrpoeurre rropMaJrbHor,i Hp[Bo]i B crryeae IIe-
per{e}IHocr}I cBeroBoii rrllr{uoii, orreB[Ar.ro, r.re]lo3Mo]r{Eo). <CpegHue roqHu)
AiIrI pa3Hocrer:r 6J1ec]ra D o6onx rlrnnr,rpax (Itno,,, n Ams.), a ?arr]r{e cpeIIHne
BHearMoc4epuLre qncroBr,rc DnBrrt;aJrerlrr;r ueper,renrroii Co (o Harxer'i ctrcreMe)
ullrrBeAerrr,r B ra5Jr. 2.
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Ta6.,rnqa 2

meJrrhrii $nrrrrp Crflrrrii 0Hirr,rp
B lcaruoc(rcpnsrit
qoeroroit er{B[Ba-
,reilT rlepeMeHrrorl

-0Y3811- 0. 587

- 0. 589

- 0. 608

- 0. 598

- 0. 597

- 0. 595

- 0. 579

- 0. 570

- 0. 563

- 0. 557

- 0. 558

- 0. 553

- 0, 557

- 0. 558

- 0. 5ti2

- 0. 567

- 0. 5i7

0?030
0.080
0.120
0.170
0.229
0.265
0.3{3
0. 381
0.430
0.1t72
0.524
0.571
0. 625
0.751
0. 832
0.885
0. 945
0.985

+ 0T0e2
0.083
0. 068
0.050
0. 044
0.051
0.098
0.133
0. 154
0.175
0. 207
0. 225
0. 232
0. 212
0. {69
0.139
0. 107

* 0. 091r

+ 0?t0t7
- 0. 020

0. 0t4
0. 013
0. 020
0.018
0.013
0. 015
0. 008
0. 0{8
0. 0{3
0. 012
0.018
0.0i5
0.019
0. 019
0. 010

+ 0. 010

0?029
0.074
0.104
0.164
0.228
0.265
0.:t2l
0. 376
0.1133
0.472
0. 528
0. 570
0. 626
0.755
0.840
0. 889
0.938
0.987

+ 0?042
0.032

+ 0. 020

- 0. 020

- 0. 020

-0.012* 0. 0110

0. 087
0.119
0. 146
0. 186
0. 201
o. 21:)
0 187
0. l/Li)
0. 109
0. 079

+ 0 ()52

+ 0T1017
0.020
0. 017
0. 0r4
0.016
0.012
0. 0iti
0.019
0. 021
0. 012
0. 017
0. 013
0.014
0. 0l1t
0. 017
0. 010
0.015

+ 0. 01ll

8
8
7

8
7

7
7
7
b

7
7
7
7
7
7

7
8
7

8
8
7
7
7

7

7
6
7
8
7
7
7
7
8

'-"-+ z 09 5/
---<:'8 Jg 51

-26 
09 5/

--420 /0 5l

B aroii Ta6rI,Iue [prrBeAer{br raltxte Brrarreurrfl l{trcflepcuii lrHgrrBrrAyaJrr,-
[rlrx To'Ien orHoc[reJrlHo cpeArrlrx HprrBblx, xapaHreprr3yroq[e rrBMerreHrrfl

lm

-olos

000

+ 0!05

o-lo

o'tS

o'?0

025

P..t

l\*--Z

0.5

(Drr. 1. tr{ugunupyanrrtre cBeroBRIe Rpr,rBbrc BW Vulpeculae n cznelt {zmrpe
\

0.60.q0.J0.90.8

I ?,9
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B cBeroBblx r(plrBr,rx. Cpegnee,runarra oroir gucrepcrrrr coorBercrBeHlro panHo

lJrrr ?fieJrroro {rnrrpa om: t 0i015, a AJrfl cr{Hero oc:-l- 0f015.
Cpeguze fiptrBble lrpuBe4errbr na Qur. 2, paccuorpeHue r{oropoft npunogur

H cJreAyroqtrM 3aHilroqeHtrflM:
t. fleprog flerpn rpe6yer yroqueHufl. O4naxo AJrfl storo neo6xoguuo

rlpoBecrtr [otroilstrrerr,Hbre Ha6Jrrigeuza qepeB rrenoropr,rfi, Aocraroqurrt)i
J'THTEPBAJI BPEMEIItr.

2. Cpegure HprrBbre s o6oux ifrlrrrpax BecbMa cxo,qrrr,r no ([opnae. Ha
nocxo4nrqeft BerBtr o6ezx HptrBbrx orqerJrtrBo BbrflBJrrercr neHoroprrfi rop6,
trpr{cyrctByrcrqul,i r{ Ha tr}r4rrBuAyaJrbHr,rx HptrBbrx, oAHaHo, c HecnoJrbr(o

pa 3JrnrlHbrMr{ aMtrJrtrTyAaMtr u trOJrOE(eEUfl Mtr.

lmo

m
000

olos

0/0

0. /5

oTzt

u ozt

-0 620

- 0. 600

0 580

- 0. 560

70.504OJnaU.L0./0.8u_/0.60.5

(Dur. 2. Cpeguue Kpr{Bbre. t[pyxrrra - cBeroBas I(pIIBaE B cIIEeM {urstpe; I(BalparBI -
B lr(eJrrorr furn"rpu; Hpecrrr(u - "rrT;rffTff^T nueatuoc(fepnoro qBeroBoro aRBuBa-

3. Ifneroeoft aI{BIIBaJI6HI 3B€B[IJ Meuflercfl co cpeguefi aunnltrygOfifiopflAga

0T04 (rrp, ;g,ailLisfrvI sHaql4reJlbHofi gucnepcutll ITHEVBvtAyaJIbHbIx ItpI4BbIX,

qro Bbrrel{aer rrB paccMorpeHl4fl [alrH],rx ra6n' t). flpu arou cpeAlrr'Ie MoMeIr-

Tr,r Mar{SI4MVMOB IIBMeHeHI{fl 6;reCXa I{ TeMIIepaTypLI SBSBAII COBIIaAaIOT IIO

BpeMeHIr.

Ecnr trpeAtroJrox(trrb, qro lroile6auufl qBeroBoro snBI{BaJreHra o6ycron-

JreHr,I roJIbIto trBMeHegl[erra a{{eHtrsuoft reMueparypnl 3Be3ALI, ro AJIfl cpegnefi

aMrrJrrrryl(br uocnetruefi floflyqaercf suaqeulre tropflAHa 2000"' 9ra oqeuxa

Jrer1o HaxogtrTcfl trB cotrocraBJrer{ufl rlBeroBbrx SRBtrBaJIeHTou na6nrogelrHblx

B namefr CuCreMe BBSBA C llx CtreHTpaJILHLIMtr TuIIaMtr - C aaBIICUM9CTLIO

a{{eHrunuofi reuuepatypur or cuentpa [9]'
Hafigeuurre I{BMeIIeHI{fl JIe}fiaT trpal(Tuqecnll B trpe[eJlax O[HOpo C11eH-

TpaJrbHofo trolriJIacca.
B Bar{lToareHrre Br,rpaEraeM 6rraroqaplroctr cryAeHTI{c IJralrlrroccrtoro

yrrlrBepol,Trera 14. I{Yto 3a rlo[{ou\], a na6,lIogeHllflx'
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AHAAEMI,Ifl HAY}T CCCP
I,ISBECTIIg HPI,IMCIToU ACTPooIzIB141IECHotr oBCEPBAToPIIIIT

Ton IX, 1952 r.

HAEJTTOAEHI4fl MAJTbIX rrnAHET

fi. A. IDadtt,

Ha6nIo4eulrfl MaJrhrx trJrauer BeJTECL Ea acrporpa{e c AByMfl KaMepaMrr
(120 uru) Ha trJracrr.runax I4crMen-[togax t03a - 0; c - trpenBaprrreJrrHbre
Ter(yutre rroMepa HoBr,rx MaJrbrx [Jrarrer, uafiqenur,rx s CuMer4ae.

I,hoss 4. 8566
5.8591
8.9465
9.9052

25.8390
26.8293

Urorr, 1.8266
4.81 85

23. 810
23.827
24.853
25.798
25.817

Cernr6p'. 1.9747
2.0242
7.584
8.034

Cenra6pr 2.9892
6.9847

Oxra6pr 1.8604
3.8279

Hon6pr 1.7498

Cenrribpr 5.0126
7. 9815

27. 9896
29.8739
29 .9609

Orrn6ps 4.BJB4
25.9254
31 .9085

Hoa6pr 1.8480

Ceura6pr 27.9896
29.9609

OHrr6pr 4.8334
25.9254

Hox6pr 1.8480

- B*rr"** Ie(Denr.

o 145

o t02

o 160

o l t)4

o 170

,1 
'0

2?' 17
23 17

027
026

16hll3m53s07
76 32 37 .,1:l
t6 28 44.62
16 27 3:t.87
16 10 29.80
16 I 39.6:l

16 5 57.9;l
t6 4 1t.25
lti I 0.97
i ti 1 1..15
t6 L t4.31
16 1 28.96
16 I 29.33

- 3"36' 59':4

- 3 53 21,.8

- 4 45 30.0

-5 2 7.0

- 9 59 3.0

-10 18 5.1.

-tt 54 16.1.

-12 51 20.2

-18 35 20.7

-18 35 35.6

-18 53 6.1

-19 8 48.51*

-le I B.6i

+20 26 8.1
+20 25 43.1
+19 29 50.2
+19 29 18.9

+5135.2
+ 4 30 51.1

+ 0 27 58.1

-0 748.1
_ O JO ZJ.D

+ 5 26 t5.4
+ 6 230.2
+ I 27 50.3
+ s 43 22.1
+ I 43 47.9

+10 {9 40.0
+12 I 44.2
+12 33 12.2

+12 36 48.5

+ B 29 49.5
+ I29 t3.4

+ 8 25 46.3
+8 020.8

+ 7 56 25.8

32.58
30. 05
JD. J,1

32. B0

jllr.85
13.42

0 12 17.30
0 LL /r. 58

0 0 36.35

22.49
48.07
36. 19
58.60
53.79

Jtl- /ll
34.28
15.69

12.8
12.8
12.8
t2.8
13.2

I:1.2
/! t

13.8
13.8
71r.0
14.0

14.0
14.0
t4.0
11r.0

4' ,

12.2

13.0
13.0

12.5
12.5
12.7
12.7
12.7

12.7
13.3
13. B

13.3

13.0
13.0

13.0
13.5

13.5

057
056
g 41+

0 1t2

042

038
0 21+

023

057
055

051
033

0 23 11.73

21t.42
40.93

t5.23
116.01

0 30 0.95
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tssz, nceMuluoe nneuol I "'' I u"" lml o-cHaaBaHue

(Denpanr 21.1939 676 Nlenurra
83 Eearprca

261 llpulrno
318 tr{arnanuua
202 Xprceuga
924 Towu.
234 Bapaapa
127 trloras.ra
163 Epzrona
477 Mranux
479 ltaupepa
F77 Perl
497 l,4na
363 ilasyr
26 Ilposepnrua

363 llasyn
26 Ilpoaepruaa

367 AMuxrrius
553 ltynspz
850 Arir,tosa
766 Morvsrus

" o185
131 Bana
693 l{ep6unerra

t42t 1936 F',Q
151 A6yupanqun
855 Flrroxoin6zg

1375 A.nrrppesa
784 flznxepunrzn
201 flenerona

1071 Epzra
1183 IOma
716 Eepnrea
676 Meamra
83 Eearprca

261 Ilpzuno
202 Xpzceuga
55 Ilangopa

868 Jlora
328 lyppyu

1385 lenrpzn
1545 r94t UW
621 Bepnaugr

4 Becra
415 Ilararrn
353 Pynepro-ltapona

1tB5 Hzrno
636 SpuHa

1071 Epura

(Denpanr, 22.0036

(Deapanr, 27 .834

(Deapaar 27 .523

(Deapaar 29.9238

* He ctogutca EeJrIirIrrHa.

[fi34m9
11 36: 1

1l 37 .3
11. 52. 4
tr 54.6
t2 0. 3
t2 8.6
t2 8.7
I 1.2.3
I 25.9
I 31.5
I 35.7
I 44.1
9 48.0
953.5
I 42.8
I 48.1
I 51.9
9 54.5
I 57. I
I 59. 7
I 59. 7

10 0.3
10 9.9
l0 1,5.3
10 !7 .3
t0 !7 .7
10 19.0
10 38.0
t,t 8. 7
,t,1, 9.8
lt 15.3
1.1 22.'1.
il 31.0
1.'l,. 31, L
,1.,1, 32.6

1.3.t
10. 8
10.9
13. t
10.3
13.5
12.9
10.3
10.5
t3.l
12.9
13.4
13.5,!
tt.s
10.5
1.1..2
10. 5
11.9
13.5
!3.1
12.8
13.8
t2.L
12.9
13.5
1.1..7
13.6
13 .5
13.0
12.8
13.0
t3.4
13.0
13. I
t0. B

10.9
10.3
,1,'1,,0

13.0
tt.9
13.8
12.9
13.5
6.6

12.0
13. B
13.6
13.3
13. 0

1,1. 51. 3
l0 29.6
L0 84.4
t0 37.9
10 38.5
,1,0 46.3
10 48. 6
t0 50.0
10 51. 3
10 59.9
lt 3.7
71 5.7
tl 8. t

7"48',1
e tTl
I 5t
? -?l/ JDI
4 371
e 381
8 2el

B 271
21 261
16 38l
15 Bl
t8 34
22 39
tB 44
23L
t9B
,J.8 32
22 49

22 3s
20 37
2t6
20 22
25 54
21. 5
24 58
21. I
226
629

144
747
837
831
943
946
839

166
15 13
163
15 53
t3 54
l,l. 25
t8 t6
,14 43
t4 52
t7 t7
ts 40
t4 t7

+
+
+
+
+
+
+
+
+
+l
+
+
-T

+
+
+
+
+
+
+
f

+
+
+
+
+
+
+l
+
+
+
+
+
+
+
J
I

I

+
+
+
+
+
+
+
+
+
+
+
+

- 2mB + t0'

- 1.9 + 16

- 1.0 + t+
+ 1.8 - '1.

- 0.4- 5
+ 0.3- 4
+ 1.0+ 2
+ 0.3 0
+ 1.5-11
- 1.9 + 8

-0.7+ 4
+ 12.9 - 80
+ 4.0 - 23
+ 1.3 - 3_ 1.s+ 5
+ 1.3 - 5_ 1,4 + 5

- 0.7 + 2_"4.t + 20
+ '0.9 

- 1,

- 4.5 + 32

4.8 + 2s
s.0 - 20
1..5 - I
1.0+ 3
1.6 + 13
2.6 + 16
1.2+ 8
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