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MATEP pIAJr bI MEM O PI,IAIIb H O I4 KO H O E p EHL#4VI,
[ocB,flruEHHoI4 CTOJTETPTTO CO Et],fl. POX[EHr4,fl
AKAAEMI{KA f PI{f OPI4fl AE PAMOB I,I rIA IIIApIHA

(r892-t9s6)

PROCEEDINGS OF THE MEMORIAL CONFERENCE
DEDICATED TO TFIE lO0th ANNIVERSARY

OF THE BIRTHDAY OF ACADEMICIAN
GRIGORIJ ABRAMOVICH SHAJN

fi892-19s6)

B cnqgu co croJrerr4eM co AH, pox<AeHr.{s
I4nr.rqrrarop a co3A aHr{s Kprrr',rcrori a crpo$rsu-
.recrori o6cepnaropr,rr{ ra ee [epBoro Ar.rpeKTopa
aKaAeMr{Ka lpuropu.a A6pauonuva IIIaftna c 17
ro 19 aupenx 1992 roaa n o6cepnaropul.r
cocror{ Jracb rouQep euqufl , rrocBrrrleH Hafl, \aufl-
Tr{ eroro BbrAa}orleroc, acrponoMa. Kon$e-
penrlr.rlt [porrrJra rro cJreAyroqefr nporpaulre.

BcrynzrelrHoe cJroBo 6uno upegocraBJreHo
ArrpeKTopy Kprrr'acrofi acrpo$nsuvecrorir o6cep-
Baropr{rr arr.-Kopp. PAH u HAHy H.B. Cre-
IIIEHKO. .

C ueuopuanbHbrM AoKJragolr "Bcx ero xr,r3Hb
6rrna organa HayKe" Bbrcry[r,rJr raHg. Slrs.-r,lar.
Hayr K.K. r{ynaen.

Co csoutt{u Boc[oMr{HaHttflMu o Illaftnax
BbrcrylvJrrr xaug. $lls.-Mar. HayK ILil. [o6-
poupaBr{H, npo$. B.f. fop6aqxufi, M,B. flouo-
Ba, KaHA. Qus.-uar. nayx A.B. Hyrr,repona,
A-p Qns.-r'rar. HayK B.B. flpoxo$rena u upoS.
H.f[. KanuneHKoB. Errnr,r 3arrr,rranbr raKxe
BocloMr{HaHilfl, aKaE. A.E. CenepHoro, qn.-
ropp. AraAeMrrrr nayr I4.C. Illrnoncroro,.
rpo+. A..f,. Illarina, A-pa $us,-uar. HayK
B.E. HrronaeBa fi ourarrreHo [prrcJraHHoe Ha
rouQepenquro rri{cbMo arag. E.K. Xapagae.

c nayvHrn,rrr AoKJraAaMr'r BbrcrylrirJru g-p Qus.-Mar. HayK ?I.M..KouuJroB, KaHA,
$:rs.-r'rar. uayr H.c. Y"plul*, 4-p Qns.-Mar. HayK ?I.r. KorecrlrK, A-p ens.-ir.rar. nayr
H.f' Eo'rxapen, upoQ. B.r. rop6aqxufi, 4-p Sus.-uar. nayr H.H. Ioprranrrfi-r
T.A. TafigaroBa, A-p Sr.ra.-r'aar. nayx B.B. flporo$rena, g-p eue.-ruar. xayr p.E. repu-
6epr.

Y'ractnlrxra. ronsepenrluu'coBeprufiJrrr oKcKypcfiro Ha 2,6-uerponrrfi sepra6xrui
reJrecKo[ rlM. aKaA. I.A. IIIafina

l'/ anpem a Bomurou ronsepenq-sane o6cepearopr.ru cocroflJrc, KoHrlepr "Myslrra
Anyuxuucroro" ABopIIa", 19 aupenr yuacrnurn ron$epeurlrrr r1ocerunr.r Cnrr,rens-
cryrc o6cepBaropurc Ha rope Kourxa r MoruJrbr I.A. lr fI.@. Illaftnor r lony6orrr
3AJII,IBE.

Bce rvratepraaru xonsepeuqu[ ny6nuxyrorcx B HacrorrrleM torrre llsnecrufi KpAO. Mu
ny6mrxyer"r He roJrbKo BblcryrrfleHus Ha ronsepeHrl[rr, Ho r{ BocloMr{H ana" o IIIafiHax,

fpuropuft A6paMosn.r IIIafor
(noprper xygoxnr.rxa A.E. Banxonoro)
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fpynna yvacrHu<on rouQrepeuqnn y rJraBHoro oxoga n 6aururc 3epKaJrbrroro reJrecRorra uM. aKaA. f.A. llIafina
C):rera rranpano: B.A. I-arex-Topu, B.I4. l-IpoHlrx, T.M. Cr"lupuona, A.K. AlxcHrrc, H.l'. KolecHnx,

A.B. Ilynepona, II.fl. Kanunesxon, P.E. feprrrSepr, f.C. I4saHon-Xoloqusrfi, M.f. Ilerrtep, B.f. lop6aqxufi,
B.H. I'onacrox, II.fI. Me'rur, I4.M. Anrfinosa-Kaparaena, 14.M. Konbrros, M.E. Ilonosa, K.f. Illlrropeuxo,
P.H. I(yr..tairopollcKafl, fI.II. flerpoB, I4.C. Caeauon, T.A. Tafigaxooa, I{.[I. foprrasrrr'r, IO.IL Heurnop

KOTOpLIe [oCTy[I{JIIrt B peAaKql{rc IIO3AHee, KaK OT Ha[II4x COTpyAHI{KOB, TaK II I{3BHe.
B 'rorrl BKJrrorreH He6orbrxori orpbrBoK r43 c'rarr,r.r C.E. flurenrHepa "1,A. IIIarlu".

Mr,r 6raro4aprbr BceM, [puexaBrrrr4M B KpbIM B croJrb He[pocroe BpeM, Ha Me-
MopI4aJILHyto rualiHoBcKylo KoH(hepeHill4to, LI BCeM, KTo rrpr{cnan cBorr BocIroMl1rlr.a],i,us.. Haura
ocolat 6narogapuocrr, A.I4. Epelreerofi, Ko'ropafl Bi,rcJraJra HaM creHorpaMMr,r IIIarl-
HO BCKI,IX qTEIIIII;i, COCTO'BIIII{XC'I B M OCKBC.

Oprxolru're'r Kou$epeHquu
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BCf ErO XlI3Hb EbIJIA OT,qAHA HA)rKE

K.K.9yraen

Kpuucxaa acrpoSnau.recxaa o6cepoatopur

THE WHOLE HIS LIFE WAS DEVOTED TO SCIENCE

K.K. Chuvaev

Ccrogua Mbr orMerraeM 3HaMeHareJrbHyro Ilary - croJrerue co AH, pox(AeHrrrr Bbr-

flauqeroc, yrleuoro, oAHoro Ir3 ocrroBareler)i conpeMeHHort acrpo$uelrrr{, AericrBr{-
1'cJrbHoro tIJIeHa AH CCCP, rrreHa AHrnutlcxoro KopoleucKoro acrpoHoMr,rqecKoro
o6rrlec'rea, [orrerHoro AoKTopa KonenrareucKoro yHrrBepcr,rrera, rrJierra Artlepn<aHcxoir
aKaAeMl.I[,HayK rr lrcKyccl'B, [epBoro AI{peKTopa Kprrr'.rcroft acrpo$u3u.recxori o6cepna-
'roplrrr f 'pr.ropua A6p ar,,ronrava IIIarina.

I-A. lllaltu poAuncr{ 19 anpenx 1892 roga n O4ecce n 6egnoir cervrbe croJrrpa.
C 1905 roga oH HarIaJI cgaBarb rLIMHa3r{qecKI4e gK3aMeHbI oKcrepHoM, nocKoJrbKy efo
polllTenrl He IrMeJiIr Bo3Mox<Hocrlr [Jrarrrr[, AeHr,ru ra yue6y. B 1911roAy oH c orJrr,rr{r{eM
claJl 9K3aMeHLI Ha aT'teCTaT 3peJIOCTlr.

Jlto6onr, K acrpoHoMtrr{ Bo3Hr{Krra y f.A. ert{e B IlercKr,re r.oAbr, [ocJre roro KaK oH
llpotll4TaJr HeKo'ropble KHI4U{ K. Orartnapr.roHa. Ero nepBaq HayqHafl pa6oTa "Onpegerreuue
pa/IrraHTa llepcelrg" 6una ony6nr{KoBaua n 1910 rogy.

B 1912 rogy f.A, rocryraer na Qusraro-MareMarr{rrecxrft $axynrret loprencxoro
yHrrBepcr{TeTa.

B 1914 roAy, nocne HaqaJIa noliur,r, oH Bcryrraer go6pononrqeu n gerlcrByrou{yro
?rprunro ri Haxo[urcq n uerl go l9l1 rcga.

B 1920 roAy, rocJre rpoxoxAeHr,rs yHr{tsepcr.rrercKoro Kypca, l.A. cgaer eK3aMeH r{a
c'I'eIIeHb Marl{crpa acTpoHoMl4tr n flepucxorra yHlrBepcr{TeTe, KyAa 6rrn enaryr.rpoBaH Ha
BpeMrI aonnr,i Iopr,encxuIl yHl{Bepcr.rre'r, rocJre qel.o craHoBurcfl, accucreHToM raSegplr
acrpoHoN{I{Ir Toucxoro yHl{Bepclrrera. Tau oH 3HaKoMr{Tcq, a 3a'reM tscryflaer n 6par c
lletareer:i tDe[opornoii CauHLrxoroIl, cranureri ero BepHbrM Apyroru, c[yrHrrKoM r4 rro-
MOTIIII14KON{.

Il 1921 roqy IIIaIlnr,I nepee3x(arcr Ha pa6ory n Ilynroncryro o6cepraropr{ro. 3gecu
l.A. crra.ta"rra BbIrIoirHI{Jr ItecKoJILKo pa6or, [ocBsIqeH]IbIx ue6ecgoli MexaHI{Ke, a 3areM er'o
IIpI4BJIeKTII,I upo6leurt ac'rpo$usrxu, ourcrpo pa3Br{BaBrrrertcx s To BpeMrr. OH sa.ran
BaxHyro pa6oty [o I,I3yrreHLIIo op6ut, :v.acc v Apyr[x [apaMerpoB cnexrpanr,uo-flBoriHbrx
3Be3lI.

flocle 1'oro KaK e 1924 roAy Artq Cr.rtvreuscroro orAeJreHlu flynxoacror? o6cepnaroplru
n:l Anr;lr.ru 6rrn noly.ten 40-gror:ruorrrfi pc$nerrop, 3aKa3aHului erqe go norluu, Illaliuir s
1925 roAy rtepeexaJll{ B Cur.rera:cryro o6cepnaropr{}o, pacrroJrox<eHHy}o Ha rope Koruxa.
3qecl npourrra Bctr r{x flocJreAyroqafl x<rr3Hb.

Irlt'leuuo e CuMer.rge pacrlBeJr raJraHT l.A. xar 6ollruoro yrreHoro, na6nroga.rela,
Teope'rl'IKa I{ opraHrr3aTopa HayKI,I. On cral oAH}IM r{3 CaMbrx KpynHbrx acrporpnsrEron
cTpaHbr, xoporxo rr3BecTHbrM BceMy Mr4py.

@ K.K. Hyaaen, 1995



B unqe f.A. uu I{MonIr qeJIoBeKa, Anfl Koroporo He[peoAoJrrrMoe xeJranre [o3Harb MrrD,
oKpyxarcquft naruy 3eulro, BosrrKtrlee eule B AercKtre roAbr, He noKrrHyJro ero HnKorAa,
Oguaxo on nro6r.m raKxe Jrr.meparypy, My3brKy, usroptrrc. f.A.6rrn rucoxoo6pasoBaHHbrM
qCJIOBEKOM,

3a csorc xlr3Hb I.A. rar yueurtfi yc[en cAenarb oqeHb Muoro. Crpoeune tr oBoJrroqr.rt
3Be3A, KI,IHeMaTTIKa lararrnxu, MecTo naruefi fanarrrrr cpeArr Apyr[x raJraKT[K, coJr-
HerrHaf, KopoHa, flpupoAa Aonroflep[oAuqecKux nepeMeHHbrx 3Be3A, rrgroqHrrK[:nesguofr
gHeprI{II, flpo]IcxoxAeHlre 3Be3[ LI TyMaHHocrefi, uarnurHoe none'lanaKT[rKtr * Bor AaJreKo
ue uorHufi neperleHb npo6ner"r, peurenrreM Koropblx oH 3aHIrMaJIcf,.

He uenrruee 3HaqeHI,Ie AJU acrpoHoMllu rIMeJra Hayquo-oprarrr3ar+roHHilr AeqreJrbHocrb
l.A. BnaroAapr ero ycuilasu lI oHeprr{H 6rrna soccraHoBJreHa pa3pyrrreHHaf, Bo BpeMf,
sofiHrr CnMer.rscras o6cepraropuf,, a 3areM [ocrpoeHa HoBa, coBpeMeHHar ampoQu-
3[rrecKas o6cepnaroprm.

Moxuo He coMHeBarbcfl, qro yclerrrHoe crporrreJrbcrso eroft Honofi o6cepraroprm n
Kprnray rHl,rqunpoBano crpollTenrctno prgi Apyrnx AocrarolrHo KpyrrHbrx o6cepnaropnfi u
pacuupeHr,re pKe cyulecrBoBaBrrrux. K raronrn"r Mo>KHo ortecrrr A6acryuaxcryro, Aar"ra-
Arr,trcxyro, BrcpaxaHcryro, Illeuaxr{HcKyro o6cepnaropun, IAO Yrpannrr, CAO n
Apyrue.

Tenepr,, c[ycrfl 6oree 35 ner c rex rrop rax lpuropux A6pauornrra yxe rrer, AJrfl
acrpoHoMoB noo6rqe u corpyAHrrron KpAO oco6enno r{HTepecHo Bc[oMH[Tb xorr 6rr
HeKoropbre co6rrrur, cBs3aHubre c ero pa6otofi s CuMer.rscxoi o6cepBaropuu 4o nofinrr,
rrpu BoccraHoBJreHulr o6cepraropul{ [ocJre noliurr, a 3areM Bo BpeM, srpo]rreJrbcrna Honofi
o6cepnaropr,ru a Eax.rucapalicxou parioHe Kprn"ra 6rna cena, Koropoe uocre nofinrr cflepBa
Ha3brBaJrocb flaprusancxr{M, a reflepb - flpoxnanurm.

Ylrar, s 1925 rogy IIIafinu nepeexaJrr,r ue flyuxono n Cutvrens. I.A. 6rrno ropyrreHo
pyKoBoAcrBo pa6orauu no ycraHoBKe 4O-4roftuonoro peQueKTopa, ero rocrr.rpoBKe r,r

BBeAeHHro n crpofi. 9ru pa6omr 6rrru ocJroxneHbr reu o6croareJrbcrBoM, vro Supr'ra
"lpe66 u flapcottc", paccqurblBaBlua, [oryall{Tb 3aKa3 Ha MoHTax<Hue pa6orrr, npucJraJra
ToJrbKo pa6ovue qeprexu TeJrecKorra, Ho He flp[cJraJra veptexefi uonrax<nrrx. ffo-
MorrIHuKaMr{ f.A. n erux pa6orax 6unu B.A. Anr6uqrufi u BbrcoKoKJraccnrrfi cueqrlaur,rcr
no ro.+rori MexaHuKe f.A. @pefi6epr-KonqparbeB, paHee pa6oranurufi n flynxoncxofi r,r

flmoraeacxofi o6cepraropurx, a raKx<e gJreKTpoMexannx Cnuer,rscxori o6cepBaropur{
11.1. Zocsxo.

Heotrorpa Ha y[oMrrHyrbre rpyAHocr]r, pe6oru rro MoHTaxy r{ orJraAKe reaecxoua 6urr.r
3aBeprxeHbr 3a oqeHb KoporKoe BpeMfl. Yxe s ,HBape L926roaa Ha reJrecKorre 6rrnn
[oryqeHbr IlepBbre c[eKTpoIpaMMbr 3Be3A,

C eroro BpeMeHr.r, BrrJrorb Ao oKKy[aquu Kpuua HeMerIKrrM[r soficxaM[ r 1941 rogy,
LA. IIIafiu BMecre c B.A. Am6uqxuu ucrroJrb3oBaJrlr Anfl na6nrogenrafi 6yxramro
KaxAyro flcHyro uo.m. 3a 15 ner 6un uoryveu 6olrruofi ua6uro4arenruuri lrarepnan. On
no3BoJrr{Jr o[peAeJrr,rrb c mrcorofr roqnocrbro ryqeBbre cKopocrr,r oKoJro 800 snesg. B ro
BpeMr era pa6ora rrMeJra 6onruroe 3HarreHue Ars rr3ytreHufl,An;u,>KeHVfl,3Be3A r{ BparrleHr{,
laraxrrarn. Kpoue roro, I.A. floflyqur r{HTepecHbre pe3yJrbrarbr, Kacaroulueca [pupoAbr
gaofinrrx 3Be3A, cxopocrefi BparrleHr.rs 3Be3A pa3Hbrx crreKTpaJrbHbrx KJraccoB, a raKxe no
cnerpoQoroMerpur{ snesg, oco6eHHo xoJroAHr;rx.
. I,Inrencr,ranafl rr [iroAorBopHafl HayqHaf, AeflTeJrbHocrr I.A. 6rua nacrorbKo orreBr.rAHa,

qro n 1939 roAy oH 6r,u ns6pau cpasy gelicrurreJrbHbrM rrJrenoM AH CCCP.
Kar lrgnecruo, Bo BpeMrr Oreqecrseuuofi aoirnrr crpaHa [orepsJra AecrrKrr Mr{JrJrr.roHoB

areJroBetrecKux xraguefi rr rronecJra rpouagHrd Marepr{aJrbHufi ypon. Errnn paspy[reHbr Ae-
csrKr{ Tbrcgrr ropoAoB r{ HaceJreHHbrx rryHKToB. flocrpagana Bo BpeMrr sofiHrl r{ asrpoHoMr,rfl.
Tax, flynroncxax o6cepBaropufl u ee Cuueil3cKoe orAeJreHile 6brJru noJrHocrrro pa3-
pyrueHbr. He yganocu BbrBe3Tr,r B TbrJr r.r3 CraMetasa n 40-grorirr,roruft peSnexrop.

flocre norfurr AeraJrr{ TeJrecKorra }r Apyroe o6opy4onaHne o6cepnaropuu 6rrlo uafigeuo
n florcgaue B BuAe pxaBercrqero MeraJrJr[rrrecKoro noua, CepArIe reJrecKorra - ero
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3epKaJro - 6uro, B cyrrlHocrlr, yHr,ItIToxeHo, [ocKoJrbKy nu6onuu, Tperqr{Hbr r,r qapa[LIHbI Ha
loBepxHocTLI rroJrHocrbro I,ICKJIIoTTaJII{ Bo3MoxHocrb ero pecraBpaqru.

Taxula o6pasou, BoccraHoBJrenne flynroacxoft r,r Cr,rMeuscxort o6cepnaropufi craHo-
BrrJrocb neotnox<nori sagavefi .

Kportre roro, elr1e go norluu 6rrlo rcuo, rrro Ars ycnerrruoro pa3Brrrr,rs acrpoQ4aurn
ueo6xoguuu reJrecKonbr AocraroqHo 6onruroro pa3Mepa, ycraHoBneuHbre Ha rore crpaHbr.
C qenrro nuSopa Mecra c xopourrrM acrpoKJr[MaroM TorAa 6uno gaxe opraHu3oBaHo He-
cKoJrbKooKcrregwgtrir n Cpegurcrc Asuro, na Karras u n Kpuu.

Mnorr,re acrpoHoMbr, KoHeqHo, rroHr{MaJrr,r ueo6xogutrrocrb cepbe3Hbrx Mep Arfl yryrr-
rueHr{rr rflxeJloro floJroxeHr{fl, B KoropoM oKa3aJracb aqpoHoMr,rrr. Ho oguo AeJro noHr{Marb,
a Apyroe AeJro - peaJrbHo ocyrqecrBurb rrpoeKT co3gaHr,r{ coBpeMeHHoft o6cepnaropuv Ha

rore. 3auerr{M, rrro B ycJroBr,rflx [ocJreBoeHHofi pa:pyxu HyxHo 6rtlo o6ragarl neo6ux-
HoBeHHbrM MyxecrBoM, euepruefi r 6ecnpegelruofi npegauHocrbro HayKe, qro6rr B3srbcfl
3a peureHr,re raroft 3alaqr,l.

Hecuorpx Ha [Jroxoe 3AopoBbe, r{MeHHo I.A. npunal sa ce6s. TflxeJroe 6peux noc-
craHoBJreHr{fl Cnueugcrofi r{ co3Aanrrrr uonofi o6cepnatopur.r.

[o etoro I.A. HeuocpeAcrBeHno yqacrBoBar r paspa6orxe KoHKperHbrx nJraHoB Boc-
craHoBJrenr{rr v pa3Bptrrrfl. acrpoSusuril B crpaHe. B 1944 roAy rro ero uHr{rlrrarnre Cr.r-

Merr3cKas o6cepnaropux craHoBuTcs caMocrorreJrbHbrM yqpex<AeHr,reM, a s 1945 rogy 6uuo
[pr,rHflTo [ocrauoBJrenue flpanureJrbgrBa o crpoureJrbcrBe B Kprruy nonofi corpeuenxofi
o6cepnaropl,rr{, AupeKropou roropoft 6rrr Hasnaqen I.A. IIIaftn.

Cunarvru BepHyBrrr[xcfl. u3 oBaKyarlrr[ corpyAHuKos CUL{eEscKol:r o6cepnaropurr
B.A. Anr6nqKoro, B.@. Iase, E.@. IllanoruuuronolYr, C.B. Herpaconori, Jf.C. fanruua, a
?aK)Ke HeKoropbrx corpyAHrrKon Acrpo$usn.recrori KoMrrcc[r{ Acrpoconera - O.A. Menr-
HrrKoBa, A.E. Cenepnoro, 3.P. Mycrena, C.E. fluxenruepa, B.fI. Bxsanraqrura - s 1944-
1945 roqax lpuropnerrr A6pauonuver,r 6rrnu opraHu3oBaubl eKcueArrr{uu rro nu6opy
Mecra grr uoaoft o6cepnarop[r{ B qerbrpex pa3rr,rrrHbrx [yHKTax Kprrua, BKJrrorraf,
Cnr'{eHg,

B pesynuare o6pa6orxr{ AaHHbrx ua6nrcpeuufi KarlecrBa uso6paxenrfi anesg, rlrrcJra

flcHbrx uoveri, cKopocr[ rr Ha[paBJreH]rf, Berpa, Koropbre rrpoBoAr{Jrr.rcb B TerreHr,re He-
cKoJrbKrrx MecrIIeB, 6rrno ycranoBJleHo, rrro HaurytrurrrM MecroM flBrfi.ercs pafion c. flap-
Trr3aHcKoro n Eaxuncapaficrou pafione. Tax 6rrro nu6pano Mecro Arq crporueJrbcrBa
Honofi o6cepnaropnra.

B 1946-1947 rogax I.A. BosrraBr{Jr roe3AKy rpyrrrbr Harrrr4x acrponoMoB n CIIIA c
rleJrbro o3HaKoMJreHua c ar'repnraucxorTr acrpo$uaurofi, ocua[leuueru o6cepuatopuri, a
TaKx<e Bo3Mo:KHocrbro pa3Merr{eHrr, 3aKa3on na aciponoNru.r6cx[e uHcrpyMeHTtr, ta6o-
paropHbre npu6opu ,r Apyroe o6opygonauue.

K coxaneHr,rro, HaqaJro xonoquofi BofiHbr uepeqepKHyJro Bce HaAexAbr ua 6r,lcrpoe noc-
crauoBJreHr{e r{ pa3Br{u.re Ha6rroAaremnofi 6agrr oretrecrBeHHofi ampo$rrar.rKrd c noMorrlbro
3arpaHr,rrlbr. Orasanoca, qro Ha4errbcr HyxHo roJrbKo Ha Bo3Moxuocrr{, KoropbrMu pac-
[oJraraJra Harrra cTpaHa.

Ilprauepuo s 1946-L947 roAax craJro r,r3BecrHo, vro KpAO Moxer paccrrr{TbrBarb Ha
rloryrlssr" S0-grofirtronoro peQlexropa, paHee ycraHoBJreHHoro B Ba6eulc6epre, n
l6-grcfiuonoro gaoriuoro acrporpa$a, r,r3roroBJreHuoro Ha 3aBoAax l{eltcca. Brrsculrrtocr
TaKXe, qTO U OTegeCTBeHHaq npOMbUlJreHHOCTb HaMepeBaeTCf HarraTb rI3roToBJIeHIte
TeJrecKorroB crrcreMbr Maxcyrona c onruxofi Ar{aMerpoM 200 r,r 500 r'lrra,

Taxur"r o6pa3oM, ocrpefiureri upo6leuofi craJrr,r Bo[pocbr crpourerbcrBa.
Ceir.rac rpyAHo ce6e npegctaBl,ITb, KaKr,re rr{TanuqecKue yc*tr.ktfl rpe6oaanucr or I.A, e

To BpeM{, qro6rl BoccraHoBJrenr.re Currreuga r4 crpor{TeJrbcrBo noror? o6cepaaropl[r crpo-
Hyrb c Mecra. Jlurur 6raroAap, ero nacrofi.runosrr{, aBTopr.rrery B aKaAeMrrrrecKr,rx Kpyrax
y>xe a 1946 roAy B Kpruy 6rrna cosqaua Kpy[Ha, crpor{TeJrl,Hafl opraHr,r3arlm - OCMY
"Kpttuarageucrpofi". Ee rnanuofi gaAa.refi KaK pa3 r,r 6rrlo crpor.rreJrbctno nonoft
o6cepratopul{ I,I BoccrauoBJreHrde Craueragcrori. Ponr f,A. n flpeoAoJrenr.rn 6ecxoneqHoro



rlr{cJra opraH[3arl]roHHbrx, Qunancorux u Bcf,KEx Apyrux npo6leu o ro npeua 6rrna
Ircxrroqr,rremHoli.

Ho tax uiltt vrma.re We a 1946 roAy Havanucr pa6omr rro BocsrauoBJrexurc) Cu]rer.rscrori
u crpol{TeJrbcrny uonofi o6cepnaropuu. flocrenerno BBoArrJr[cr r crpofi coxpanr.rBrrrflec,
TeJIecKorrbI MaJroro pa3Mepa, cnyxe6nrre noMelrlgurrr r.r xtrJrbre 34anfifl.. llnrepecuo
BcloMHrrrb xpouoJroruro BBoAa B crpofi terecxorroB B Cur"rer.rse n s Hosofi o6cepaaropru.

B 1947 roAy B Cnueuge Harrairlrcb cr{creMarr{qecrre ra6mogemssmac[eKrporeJrr{ocKone
(E.@. Illanoruruxora). Kpor'ae roro, 6ur ycraHoBJreH gnofiuoft acrporpa$ c o6aeKT[BaM[
AlraMerpoM 120 r'rr'a gna Ha6rrcgeurf, MaJIbIx nJIaHer ll nepeMeHHbrx 3BesA (B.A. Anr-
6u4xuir, fI.@. IIIafiu, C.B. Herpacona). B 1948 rogy 6rrml ucrbrraHbr HecKoJrbKo MaKeroB
coJrHeqHblx TeJIecKoloB c npl{MeHeHuerrr nnrep$epoMeTpa @a6pu u HHrepQepeq[oHHO-
noJrspr,r3arlaoHHorO $nmrpa (A.8. Cenepnufi, 3.P. Mycrenr, E.O. IIIanoruHr{KoBa,
A.E.lutrnapr).

B 1949 roAy Haqartucl ua6nrogenurr ryMaHHocrefi na cBerocr,rJrbHofi xartrepe ArraMerpoM
450 r"ru (f.A. IIIafiu, B.O. fase). B 1950 roAy Bcryruu n crpoft creKrporeJruorpa$
t\u 

,3"rTo":"#'"r"ro"rr"r4s KaMepa ArraMerpoM 450 r"ru 6'na garvrqneHa Ha cBe-
TocrIJIbHyto KaMepy AI{aMerpoM 640 uu. Bcrynua n crpofi MTM-200, na roroporrl 6rrnn
Haqarbl QotoenexrprrsecKr{e ua6nro4euna gnegn (B.8. Ffurouor, E.K. Huronona). flo-
ryqeHbr repBbre cleKTpbr ryuannocrefi Ha ne6yrl pnoM cleKrporpaQe (C.8. fkxenrxep).
K1952 roAy B Cr,rMerase 6rrrtra soccraHoBJreubr Bce npor.r3BoAcrBenHbre r{ xrlrJrbre rro-
MerrleHr{rr, a KpoMe roro, uocrpoerill 2 Suncxux AoMtrKa u ne6onuuofi gor*l grx MoJroAbrx
coTpyAHr{KoB.

B Honorf o6cepnaropua 6ilns cena flapru3aucKoro (urure c. flpoxnaguoe) a 1948 rogy
BcryrHJI n crpofi xopoHorpaS tuua Jfno (A.8. Cenepuuft, E.@. Illauourunxona, I.C. I4na-
uon-Xolognufi). B 1950 roly HaqaJr pa6orarr goorinori l6-grofir'ronrrft acrporpa$ c
o6rextnnuofi npusr'aofi (3.Q. Bpoacxax,.If.M. Konulon, l4.V.Hazapoaa). B 1951 rogy
3aKoHrreHbr crpourenLcrno 6arunn lr MoHTflx reJrecKofla MTM-500. B 1952 roAy 3aKoHare-
HbI crpor4reJrrcrno 6arunr.r r.r Mon'ra)r( 50-groftrtaonoro reJrecKona, Ha6ruogerurr Ha AByx uo-
cJreAHrIx rrHcrpyMeHTax HaqaJrr{cr HecKoJrbKo rrogAHee, [ocJre r{3roroBJleHur ua fOM3e
ererrpoSoroMerpa nffi MTM-500 uo rexruqecKoMy 3aAaHlrK), paapa6oraunouy B.B. Hu-
KoHoBbrM, r{ rroBoro cuexrporpaQa KoHcrpyKrl[s B.A. Anl6uqxoro gna 5O-grofiMoBoro
TeJrecKo[a, r4sroroBJreHHoro B Macrepcxux o6cepoaropr4rl.

K 1952 rogy, KpoMe 6aureH Anf, acrpoHoMr{qecK[x uucrpyMeuTon, 6rrlo [ocrpoeuo
3AaHI{e MexanurlecKoft uacrepcxofi, gra 8-xnaprupnrrx [oMa, HecKoJrbKo Quncxrx AoMr,rKoB
LI oKoJro AecrrKa sgaHuft 6apavuoro rrr[a, B Kotopbrx xr.mu pa6ou[e-flpor{TeJr}r.

Eoruruoe BHuMaHrre B srl{ roAbr I.A. ygenun Qopuupouarurro KoJrJreKTr.rBa Hayqnbrx
corpyAHrrKoB. On c.Iutar, rrro B HeM AoJrxobl 6uti He ronsro na6mogarel[I, Ho u gKcfle-
pr,rMeHTaropbr u reoperrrKll. Tax, B rurare o6cepratopur{, KpoMe acrpoxoMoB, Koropbre
pa6oranu 3[ecb Ao aofiHrr, rorBr{Jrtrcb B.B. Huronon, f[.fl. fio6ponpannu, A.E. Ce-
nepuufi, 3.P. Mycretr, H.A. Kosupea, C.E. flnxenrnep, I{.C. Illxrorcxr,rft rr pflA Apyrux.
B o6cepnatoprlrl cJrox(I,IJrcff rrpeKpacuufi, pa6orocuoco6nufi KoJrJreKTr,rB c 6onuuuu
HayrrHbrM [oTeHrIr{aJroM.

C 1947 roAa craJrl{ r.r3AaBarbcr "VI3BesilaA Kprrucxofi acrpo$usuvecrofi o6cepBaropr.ru".
Pegaxropou ororo xypHamAo 1952 roga 6rrt f.A. IIIaftn.

I4r:ar, r 1952 rogy s Culaeuse na Kourxe u a uorofi o6cepnatopur.r BcryrrrJro a ctpofi
3HaqureJrbHoe rIrIcJIo reJlecKoloB, Ha Koropblx 6rrnu Haqarbl LIJrI,r 3alJIaHLIpoBaHbr He-
cKoJrbKo cepbe3Hblx ,I rlHTepecubrx na6lrogareJrbubrx [porpaMM. A n 6uuz<ariureft uep-
cueKTr{Be ,o6ceprar:opuro ox<I{AaJra pa6ora, cBflsaHHafl c rrpoeKT}rpoBaHr,reM u It3ro-
ToBJIeHI{eM 2,6-uerponoro reJrecKorra (6ygyrqero 3TtrI), 6aueunoro coJruerrHoro reJrecKola
(ECT), 22-tvrcrponoro paglroreJlecKora (PT-22), flos4nee orr,r Kpyunbre npoerru 6rrnu
ocyqecTBJreHbr.
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Tarrau o6pasolr, f.A. uor c HoJrHbrM ocHoBaHr,reM cr{HTarb, .rro ero MHoroJIerHIrfi ,pyg
rro co3Aaurrro acrpo$u:nvecroft o6cepBaropr,rlr Ha rore 6ltn ue Ha[pacHbIM. Kprnucrar
acrpoQusuvecxar o6cepBaropr{f, yxe cyqecrBoBaJla LI BbIAaBaila HayqHylo npoAyKI{HIo

BbrcoKoro KaqecrBa. Tolrxo rerepb n L952 roAy, KorAa ganrHelturee pa3Burl,Ie o6cep-
Baropnu 6uro npegonpeAeJleHo 1I He BbI3bIBaJIo coMHeHuft', 1.A., ilo npualuHe yxyA-

rrrr{Brrrerocs 3AopoBbg, peruuJl ocraBr,rrb ArrpeKTopcKult uocr, npoAoJlxa, ocraBarbcfl 3a-

BeAyrorqr{M Orgelou ryuanuoc.refi I{ Mex3Be3AHofi cpegu.
flpunegenuar Br,rrue 6norpa$uvecKa, cnpaBKa H KparKoe oru,IcaHl{e HayvHofi LI HayqHo-

opraur{3arlrrounofi AeflTeJrbuoctra 1.A., KoHeqHo, He AarcT [peAcraBJIeHHfl o HeM KaK
lpocro o rreJroBeKe. B erofi cBr3rr yMecrHo rlplrBecrlr cJroBa C.E. IluxenbHepa H3 ero
crbrlu, [ocBqilIenHori f.A. IIIaI:ruy n ony6nuxosaHuoli B TpeTbeM BbI[ycKe "I{c:ropuro-
acrpouoM[qecKl,Ix IrccJreAoBaHI,IIi". Tatia crasaHo creAyloqee.

"Yxe B rouocrr{ cJrox}rJr}rcb ocHoBHbre lreprbr xapaKTepa I'pnropna A6pauowrva,
cJroxr{Jrc, ror,HpaBcrBenHrui o6Jrux, roroprtfi n AamuefirueM [pou3BoAul 6olrruoe nue-
a{arrreH[e na 6lngxo 3HaBruEx ero lrcgefi - TBopqecKafl IIeJIeycrpeMJIeHHocr],, [paB-
AoJrro6[e, 6ecxounpour{ccHoe rpe6onaure cnpaBeAnLIBocrI,I, roroBHosrb K xeprBe Bo I{MrI

I{crLIHbr, orKa3 or I,I3Jrr,rlIecrB I{ yno6crB B xr.I3Hu".
3ry xaparreplrcruKy cJreAyer AorroJrur,rrb yrroMurraHl{eM o ero cKpoMHocrlr, AeMoKpa-

Tr{3Me U [pOCTOTe B OTHOIUeHT X C JTIOAbMI,I.

Ho n nocne craiannoro xorrercq paccKa3arb o HeKoropblx co6rtrusx rr3 xrI3HlI f.A. pr

o6cepnaropnu B nocJIeBoeHHbIe roAbl,.rto6rr o)KITBI{Ts ero o6pae.
Buepeue , yBuAen lpzropua A6pauonnua n o6cepraropun Ha Kourre JIeroM

1946roga, a uocneAnufi pa3 MbI Bcrperullrcb, BepotrHo, o Qenpane-Mapre 1956 rola n

aKaAeMuqecKoM carraropur,t "Y3roe" uog Mocrnofi, rAe noA [pl{cMorpoM npauefi
HaxoAuJracb rflx(eJro 6onrnas flerares @egoponna, Aa I{ caM on. f, uor AoBoJIbHo rlacro

BrrAerb I A. na pa6ore, Bo BpeMr fioe3AoK Ha crpolrreJrrcrno aosofi o6cepnatopvtfi, Ha

lporyJrKax rro ruocce nog Cur"reusoM, a raKx(e Bo BpeM, np[reMoB, Koropble flenares
@egoporua rr oH u3peAKa ycrpal{BaJrl{ AJrr corpyAHLrKoB o6cepaatopuu, [pI{MepHo Ha

lporrxeHr.rrr 6 rer. flocleAHue qerbrpe roAa Bcrperru 6r,rnu yxe peAKr.IMI{,.[ocKoJIt'Ky ero
orgeJr ocraBaJrcfl eule e Crarueuee, TorAa KaK Apyrue orAeJrbl flepeexaJll,I n u, Hayunrrri.
l.A. rarxe xoreJr ry[a uepeexarr. Ouu c flenareerl @egopoonori Ha cBoI{ cpeAcrBa
crporiru raM AJrf, ce6a 4ou. K coxanenurc), Hlr eMy, ulr fleraree @egopoaue He cyxAeHo
6uno goxgarbct oKoHrraulrfl ero grpollTeJrbcrBa.

flo cre.renuro o6crogreJrbcrB nocJre BocsragoBJreHrrr rJraBHoro 3AaHlIrI o6cepnatopzu n

Crueuse, B KoropoM KpoMe la6oparopnux u pa6ovux noueuleHrari 6ruu tarcxe u xlrJrble,
fl uoryirur x<r{JrrrJrorrlaAr nog xa6nuerou I.A. B ero KBaprupe. lls-ra He orreHb xopourefi
3ByKolr3oJrrrllru MexAy oraxaMrr s uo cna6uM IrryMaM HaBepxy Mor oflpeAeJltrTb, Korga
f.A. pa6oraer, a Korga oH orAbrxaer. Xors c roro BpeMeHrr npomno 40.net, [peKpacHo
rroMHro, rrro fluurb B orreHb peAKr.re Hoqr,r r JroxrlJlcf, crraTb, KorAa B ra6unere lpuropux
A6par"ronuva 6rrno rr{xo lr MoxHo 6rrro npegnoJrararb, rrro oH yxe orAblxaer, Ir oqeHb
peAKo yrpoM, [ocJre cHa, MoxHo 6lrro sauoAo3pl{Tb, rITo oH elrle orAblxaer. f loxurcs
clarb, rorga fpuroprafi A6par*roBr{q etr1e pa6orar, u [pocbrrraJrcr,.KorAa oH y:r<e pa6oran.
3ro caugereJrbcrByer o neo6rrlrariuoft pa6orocuoco6nocru f.A. u xemxoft perJraMeHTarlurr
ero pac[oprAKa AHs. Kpor',re cna u exeAHeBHbrx cucreMarr{qecK[x He or{eub [po-
AoJrxr{TeJrbHbrx nporyJroK, oH HerrpepbrBHo pa6otar rar yvenuri u KaK Ar,rpeKrop o6cep-
Baropr{I,I,

Mox<no AyMarb, rrro B MoJroAbre roAbr LA, ue 6uuu.ryx4r,I KHLITII, Tearp, KoHIIeprbI,
runoSumubr, MopcKlre KyrraHr{rr, T.e. Bce ro, rreM o6rl.rHo yBJreKaercfl MoJroAexb. Oguaro
3a Bce roAbr xl{3Hra na Koruxe fl Hr4 pa3y He Bcrpetrafl ero Ha [peKpacHbrx rrJrsxax
Cuvter3a, KyAa MHorue coTpyAHlrKH o6ceprafopu[ qacro e3ArrJrI{ Ha aBToMarrrr.rHax nocJre
pa6orrr.

B ua.{are 50-x rogon n 6oururou 3aJre rJraBHoro 3AaHlrs, rge pacfloJralaJrucb



6u6rurorera Cuueugcxofi o6cepnatopau u pa6oune Mecra HeKoropbrx corpyAunKoB, lro
BeqepaM AeMoHcrpI,IpoBaJIucb xuuoQrnrurr. Ha npocuorp HeKoropbx Qulruon [prD(ogr,rJra
flerares @egoponna. Ho, ecflu rlaMrrrb He r43MeHf,er MHe, fl Hr.r pa3y He Br,rAeJr raM
Iprropur A6par*aonuua

B neprrte roAbl flocJre sofiHrr cocrorulre Aopor n Kprruy 6uno ntoxuM, a [oe3gKa rr3
Cuuenga Ao rIJroIrIaAKn crpoaqeftcx o6cepnaroprrrr Ha nerxonofi MarrruHe B oAHy cropoHy
3aHlIMaJIa 6olee rpex qacoB. .lI ne oguu pas 6ur cBrirAereJreM Toro, KaK B TaKyro [oe3AKy
f.A. 6pan c co6ofi ManeHbKyK, [oAyurerlKy. On rnan ee rroA roJroBy r{, Ka3aJrocb,
ApeMaJL flyuarc, rITo 9To 6uno onrruaJrbHbrM cnoco6ou uc[oJrb3oBaHr.r, BpeMeHr{ B nyrr,r.

Ou o.renr Aopoxern BpeMeHeM.. flo-ouguuouy, sro o6croxrenrcrBo, a raK)r(e yMe-
HI{e [oJrHocrblo orAaBaTs ceds. peureHlrrc ovepeguori 3alrHTepecoBanrueft ero acrpoQusn-
.recrofi npo6neir,ru ,BJIflK)Tcr KrIoqoM K flou]rMaur{ro roro, qro oH Mnoro ycrreJr cAeJrarb B
HayKe.

Ilepe6npaa B raMrITI{ co6rrtlu; } racrHrrKoM Koropbrx 6un lpuroprafi A6pauoruv, I 6rrn
nopaxeH cnegyrorqefi MbIcJrbIo: MHe He yAaJrocb IIpuIIoMHrrTb Hrr oAHoro cJryrrar, KorAa, c
uoefi r:oqru spenvfl., ero gertcrnnf, rlo orHor[eHuro K KoMy-To urr,r qeMy-To 6rrlra ne-
AOCTaTOqHO MOTIIBI,IpOBaHHbIMTT, HeClpaBeAJIIIBbrM[ U 3aCJr)DKUBaJIU KpyrtilKr IiJILT OCyX<-

AeHufl. Bo3Iraox<tto, eto 6rrlo pe3yJrbraroM [prrcrpacrHoro oruoruenus r I;A. mra eQ-
@errou ceJreKlluu qeroBeqecKort naugrra: qacro He[prrrrHbre co6rrrus ga6rrnarorcs
6rrcrpee, qeM [pr{rrrHbre.

Ognaxo MHe u3BecrHbl cJryqafi, rorga geficrsm LA. r.r Kpr,rrr.rKoBarrutcb, yt ocyxAaJrr,rcb.
06 sror{ roBoprrr cnegyrorqufi [pr{Mep.

3a o.reHr I,IHTepecHyrc I{ Baxnyro pa6ory tto ]rccJreAoBaHtrro rfl>KeJlblx MoJreKyJr B
c[eKTpax 3Be3A rIo3[HI{x cleKTpaJlbHbrx KJraccor u o6uapyx<eul{e aHoMalrno 6onrurero
coAepxaHr,rs r[3ororra l3c s .errx 3Be3Aax l.A. 6ur yAocroeH Cralnucxoli npevlfiu
I crenenu. flo car,r4ereJrbcrBy C.E. flurenbHepa, f.A. rorga roBoprrJr, arro areJroBeKy He
HyxHo croJrbKo MHoro fleHer. floerouy oH o6parnncfl B aKaAeMrrrrecKrre u [pa-
BlITeJrbcTBeHHbIe r{HCTaH\Ufi 3A pa3perrreHueM r{3pacxoAoBaTb uoryqeHHyro [peMr.rro Ha
crpoureJrbcrso 6auHu r{ TeJrecKona ra nosoft ,o6cepnaropnr,r. Ho... honyvnn rpy6ufi
orKa3. Orrag corpoBo)<Aailcs paccyxqeurreM o roM, rrro rocyAapcrno o6ofigercs r.r 6es ero
AeHer.

Errlu ocuonarvs. Ayuarb, vto tarofi orBer f,BJrrJrcs, cKopee Bcero, pearquefi BbrcoKt4x
uaprr,rfinrrx KpyroB Ha ro, qro I.A. uMeJr cBoK) ToqKy 3peHlrfl Ha MHorrre Bolpocbr >Kr{3Hr{
Harrrero o6qecrBa, pacxoAflrrlyrccx c o$uquanrnofi .

Tar, naupr,rMep, B HarraJre xonogroft BofiHbr B crpaHe 6rrra pasnepuyra KaMflagr{fl
6opt6rr c raK, Ha3bIBaeMbIM rlpeKJroHeHlreM [epeA rrHocrpanrrlunoli. 3ro KacaJrocb Bcex
o6lacreri XI{3HI{ o6lqecrBa. X(enesurlrt 3aHaBec MexAy CCCP u 3auagou 6rrn coogan r n
HayKe. B to npeux Sarru corpyAnl,IqecrBa c r{HocrpaHHbrMn yqeHbrMu wm ny6tmKa\vtfl,
coBMecrHbrx crarefi, oco6eHno n aapy6exuux xypHalrax, ocyxAaJrr{cb.

B pasrap etofi xauuaulrl{, B 1947 rogy, B aMepr{KaHcKoM )Kyprane "The astrophysical
Journal" lpuropuir A6pauonuv u orro crpyne ny6auxylor crarbro, [ocB{rrleHuyro
I{3yqeHI,Irc KoHTLIHyyMa n druoneronori o6nacrr.r cueKTpa yrJrepoAHbrx 3Be3A, a n 1948 rogy
Bo BTopoM toMe "I,I3Becrufi KpAo" uy6luxyercr, crarbfl. aMepr.rKaHcKoro acrpoHoMa
[. flonuepa n I.A. IIIafina "Qp6ura KoMloHeHToB crreKrpaJrsno-gnoftnoft cucreurr
HD 85217", Ecrecrnenno, rrro orI,I crarbl,I 6rtrr.r gaMe.reHbl r{ Bbr3BaJrr.r HeyAoBoJrbcrBlre
BbIcoKI{x naprrarialtx ltucrauquft. Kar crr.rgereJrbcrByer fI.fI. [o6poHpaBr{H, B To BpeM,
qacro I{cIIoJIIIxBIuufi o6qsaHHoctl,I AI,IpeKTopa n orcyrcrnue I.A., ou 6rrn cflerlr{aJrbHo
BbI3BaH B ,JrrI{HcKoe oTAeireH}Ie MrannctepcrBa BrryTpeHHr,rx AeJr r{ AaBaJr TaM IIo eroMy
[oBoAy o6't sclaeuus

f,A. cr{r{Talr, vro $yngaMeHTaJrbHbre HayKrr BcerAa l:,;tttu .u 6yqyr r.ruTep-
Har{r{oHaJrbuuvu.r. Bcsrrae AeficrBus, [perrrrcrByroqne o6uleuuro Mex(Ay yareHbrMrr pa3-
JrI{tIHbIx cTpaH, LI Hepa3yMHbI, r.I BpeAHbI. Ou 6un y6exgen, qTo HaqaBuraflcfr. Kavlila]flyrs. -qBreHEe BpeMeHHoe. Cnegyet 3aMerrrrB, qro raK roBoprrrb B Te BpeMeHa 6rrno AaJreKo He
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6egouacuo. .fl xe ruqHo cJrblrrraJr, KaK oH roBopIrJI o6 groL.{ coBeprueHHo orKpLITo B

IIpI{CyTCTBIIII HeCKOJILKI'IX TIeJIOBeK.
- 

Heupuarubre rrocJreAcrBlafl MorJro r.rMerb raKxe ro, rITo f.A. upurnaclrJl Ha pa6oty n

Cnlrenscryro o6cepBaropr,rrc r{ co3AaJI HopMaJIbHbIe ycroBuq AJII xI,I3HIr noABepraBurl{Mcq

perpeccr.{flM B AoBoeHHoe BpeMrI H.A. KoaupeBy, B,O. lase, o.M. lepacnuonuu,
E.Q. IIIarouHr.rKoBy.

?Iua.re flocry[arb l,A. ne uor. Cronr cLrJrbHr,IM y Hero 6rtlo vyncrao cnpaBeAJII'IBocrI{

v yBa:xenfig, K rreJloBerrecrolf luqnoctu.
Kax yxe orMerlaJrocb BbIIIre, Marepl{aJlbHoe 6raroloryq[e ll yAo6crBa B xrr3Hu I'IMeJIrr

AJm Hero BTopocre[eHnoe 3HarreHl{e. floetouy xeJIaHI{e I.A, ucnolr3oBar}, cBorc rrpeMllrc

Ha crpor{TeJrbcrBo reJrecxona 6r,tro He eAI.rHcrBeHHbIM [poqBJreHIreM eroft veprrt ero
xapaKTepa. Illafinr,l rracro r,r c yAoBoJrbcrBr{eM oKa3bIBaJII{ MarepLIaiI!,HyIo [oMoIrIb KaK

"orpygrr*ur 
o6cepaaroplr il, TaK *r crpor{TeJlsM, BoccraHaBJrI{BaBIxIrM o6cepraropur ro. flpu

oToM [oMorrlb cTporrTeJrsM lracTo oKa3bIBaJIacr, 6esuog]'{egnofi. CrpO'^Itluitcl Ha I{x
cpegcrBa AoM B [oceJrKe Hayvuou IIIafinu 3aBeIIIaJII{ o6cepBaroprrtt EIrfl rlpecrapeJrblx

acTpoHoMoB, a \ils. oKa3aHr.rfl MaTepl,IairbHoiI rtoMou{E MoJIoAbIM acTpoHoMaM oHI{ TaKx(e

sanerrlar[ oKoJro 100 rucsq py6nefi. Ha ux cpeAcrBa AJrfl aJly[KlrHcxoli cpegneti ruxom,t

6r,rrlr npuo6pereHbl My3r,IKaJIbHbIe I'IHcIpyMeHTbI I{ co3IIaH opKecrp.
B noupocax uayru l.A. 6un rpe6onareJrbHbrM LI [pI{HIII{[uaJIbHbIM. Br,tcuruu KpI{TepI{eM

An, Hefo 6r,rna llc'ruua. On nr,rxorga He crrelulltJl c BbIBolaMI{, Ona genalucr, JII'IIUb rorAa,
xorga nafigeHnbre r{M cBuAereJrbcrBa n apryMeHTbl }Ie ocraBJIrJIH Mecra Arta coIrlueHntl. Ho
He MeHee crporr.rM 6r,lro ero orHorrreHr{e r.r x pa6ore Apyr[x asrpoHoMoB. On ne Mor Aarb
noJrox(I{TeJrbnori oqeuxu pa6ore, ecJlr{ oHa roro He 3acJIyxnBaJIa. Menee Bcelo MorJrI'I

BJrri.rrr[, rra ero MHeHI{e pa3flfirrHoro poAa KoHT,toHKTypHbIe coo6paxenug' Buecre c'reu
cBor{ Kpr{TrrrrecKrre 3aMerraHr,rrr oH AeJIaJI c flpucylql,IM eMy raKToM ra go6poxenaTeJlr,Hocrt Io.

C ynsr6rori Bc[oMr{Haercf, To, KaK l.A. pearupoBaJl IIa [poMaxI,I n pa6o're oAuoro I{3

cBor4x noMoLrIHlrKoB - na6opanra l.C. lop6auena. Ou Bcnyx pyran ne lop6avena, a ce6t,
roBopr: "tlept 6st uess uo6pal, I'I 3arreM fl [o[pocI'IJI ero cAeJrarb ery pa6ory?"

Cnegyer -.teqrantrro oTMeTrrTb ocTpoe qyBcTBo HoBoro, KoTopoe 6rtno npucyufe f.A.,
He3aBflCr.IMO OT TOrO, KacaJrocb Jrrr 3To TeopeTllqecKllx, LIHCTpyMeHTaJI['HbIX [pO6nert',l

aCTpOSI,I3I,IKLI IIJIu [pI,IMeHeHI{rI B acrpOSUSure AOCTIDIKSHITIft n Cuex<Uux HayKax.

I,l geficrnu'reJrL,Ho, y[oMI{HaBuIEecq nrrure rpo6reMbl, HaA perueHlleM KoropEIx B pa3Hoe

BpeMq on pa6oran, 6ullr upo6leuauu [epeAHero xpaa ac'rpo$rr3r1rr1. Oco6enuo nne-
rrarrIqIoqI,IMI{, KaK B cMbIcJIe MeroArrKI{ Ha6[roAeH[I1 , TaK vr B cMLIcJIe oqeHb loruqnoli
flocrreAoBareJrbHocrrr BblrroJrneHr{a, 6r,rr quxn pa6o'r ero ra B.@. lase, nocuuleHHblx
r{ccJreAoBaHrrro ryMaHHocr:efi. Eonuuorl onul'r na6nro[arens u rny6oroe [oHI4MaHI{e

cneqr,rSurr,r 3aAarrr{ rro3BoJrr{Jrrr f.A, c oqeHb cKpoMHbIMI{ I,I flpocrblMlr I{HcrpyMeHTarIbHbIM}I

cpeAcrBaMr{ paepa6orarb BecbMa e$Qexrrnny}o MeroAI{Ky, rro3BoillrBlxyro 3a KoporKoe
BpeM, o6uapy>xr,rrr, 6onee 150 nosrrx gMrrccrroHHblx ryMaHHoc'retf a nolytII,IT!, orleH[,

BaxHL,re pe3yJrbrarbr o lprrpoAe erux o6'rexton. flosgHee gra MeroAI{Ka I{cloJIL3oBaJIacb

Bo MHorr{x o6cepnaropuxx Mlrpa.
IIpu noggepx<xe f.A. n Kprurac<ofi o6cepnaropr.ru 6r,utu B[epBbIe BbIIIoJIHeHbI cIIeKT-

paJrr,Hr,re uccrreAoBaufil cBe.te:a:,z,fl HOrIHoro ne6a (pa6otu B.I,1. Kpaconcxoro), a 3aTeM

Soror..rerpras o6tact:a rIeHTpa naureri larax'ruxu n 6rnxneri VlK-o6taqw c [oMou{bto
HeMeqKr{x oAHoKaMepHr,rx 3Oflos (pa6ora B.I'1. KpaconcKol'o, A.A. Ka;runrara, B.E. Hz-
xouora). B Aanrneriurer'l n KpAO 6ruu nnepnrre [plrMeHeHbl AJL acrpoHoMlrqecKlrx qereri
oTerIecTBeHHbIe OAHoKaMepHr,Ie I4 MHOrOKaMepUrre 3OIIlr.

Oceurrc 1946 roga s 6r,tn cBI{AereJIeM Bcrperlu na Koruxe aKaAeMLIKa H.[. IIa.
[arraKcrr ra l.A. Illafina. Onu o6cyx<gaJrrr uAeto co3Aauurl na Iox<sotrr 6epery Kpsrrraa, n rou
trrrcre ,r pflAoM c o6cepaaropuell, pagr.roacrpoHoMlailecxofi 6agr,t OI'IAH. l.A. roprvo
[oAAep)KaJr eTy EAero, a raKiKe r,rAero TecHofo coTpyAHlrqecTBa Mex<Ay acTpoHoMaMrr oflTrr-
rrecKofo Ir paAr{oAr{a[a30HoB, Br4Af, 3a urau 60lHuoe 6ygyu1ee.

Mox<uo [pr.rBccrrr etrtre MHoro [pI{MepoB, rorga l.A. oKa3bIBaJI He roJILKo MopaJrbHyro,
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Ho [r peaJrbHyro noAAepxKy B ocyqecrBJreuur{ HoBbrx u\efi fi pa3pa6oroK. BaxHo, uro
TaKafl Ilol{AepxKa oKa3bIBaJIacb He roJrbKo yxe [BBecrHbrM, Ho I,I MoJroAbrM acTpoHoMaM.

He oqenr rracro, HecKoJIbKo pa3 B roAy, Illaftnrr [p]IrJlamanu Bcex, r{JI[ troqrll Bcex,
corpyAHI,IKor o6ceprarop[rr K ce6e n rocrtr. flonogrr AJI, raKr4x co6panufi 6rrlr.r
pa3fluqHble. Moxno lpeAnoJlararb, rrro flenarex @egoporna ra fpuropuft A6par'aonuu
xoreJII{ B[Aerb u cJIbI[Iarb cBolrx KoJIJrer lr cocJryx[BrleB B HerrpuHyxAennoft o6cranosre.
Ha rarrax Bcrpeqax oHLI sacro paccKa3brBaJrlr rr o ce6e, O AByx raKrrx Bcrpeqax,
orAeJrbuble Aeranu Koropblx 3a[oMHITJII{cb ryqrue Bcero, xoqercr paccKa3arr noqpo6nee.

flepaax 6rtra csq3aHa c KouquHori 6rlsuero [pe3rrAeHTa AH CCCP C.LI. Barunosa.
Ha uefi f.A. rvrHoro paccKa3blBan o Cepree I4nanonn.re KaK o rreJroBeKe, yqeHoM 14 [pe3r.r-
geute AH. LIs paccrasa yraAblBaJlocb, qro orHorueHr.r, MexAy oruMr( 3aMesareJrbHbrMrr
rIroAbMIr 6rrrra 6onee 6lusrue, verta ofluqraaJrbHbre. He ncxnro.reHo, rrro oHu 6rralr Apyxec-
rue. fl. He [oMHro rotlHo Bcex AeraJlefi paccxasa, Ho gro 6srnr.r clora, rroJrubre ropequ or
yrparbl 6onuuoro yrreHoro, orrblTHoro opranusaropa HayKI{, qeloBeKa c npexpacuofi
ayuloli.

Ipuropuri A6paMonuv qacro 6unan Ha rrplreMax y Ceprea ?Inanosuqa ro caMbrM
pasnoo6pasubrM [oBoAaM, Koropbre KacaJr[cb BorrpocoB SuuaucuponaHr{rr crpor.rreJrbcrBa r.r

,ocHauleH4, o6cepnaropuu, I.I BcerAa HaxoArln [oHuMaHrre c ero cropoHrr, On yAr.rBJrflJrct ero
cnoco6uocrra MrHoBeHHo ycBalrBarb cyrb Bo[poca r.rnu npo6neMbr rr [orrrr{ cpa3y HaxoAr4Tr}
OITI'IMAJIbHbIC IIYTII IIX PEUIEHU'I.

B cnoer,r paccKa3e I.A. ge.ilan [ay3br, Bo BpeMr Koropbrx [peAJraraJr nocJryruarb
czuQonravecKyrc My3brKy, 3all{caHHyro Ha A}rcKu B rIc[oJrHeHEu ryrrrrrrrx Ar,rprDKepoB rr
opKecrpoB Toro BpeMeHn.'Mne Ka)Kercs, rrro Mbr cnyruaJrlr My3brKy t{arixoncroro E, Mox<er
6urr, EerxoBeHa. Hexo:ropue r,r3 rrptrcyrcrBoBaBruflx rorAa yrBepxAaror, trro 3Byqar
"PeKBueM" Bepgn.

He ncxnro.reHo, qro n:ropoir.npueM 6ua rtpuypoqeu r 60-ueruro lpnropnx A6pauoruua.
B tot pas on 6rtr ueo6rxnonenHo o)rs{BJreH u Aaxe BeceJr. 3a o6egenurru cronou I.A.
paccKa3brBaJr o HeKoroprrx co6rrrlrsx r.rs csoeri xr.rgHu. Paccrag o6 ognorl ucropuu I.A.
HaqaJr c rrpu3uaufir, rrro B csoefi x[gHn oH oAHaxAbr coBeprulrJr Kpaxiy. ,[eno 6rrno JreroM
1905 roga Bo BpeM, BoccraHrlf, na 6poHenocqe "florelrKuu". B uroue r,rJrrr. rrroJre
"IIoreMK[H" npu6rrn r Ogeccy c rtreJrbro no[brrarbcfl 3atrpaBr,rrbcfl TorrJr]rBoM, nogoft n
lpoAoBoJrbcrnraeu. Ho [oproBble BJracrrr orBerr{Jrfi orKa3oM. Torga, IIo paccKa3y I.A., npu
6omruou crerreHlllr HapoAa B nopry opyArrfl rJraBHoro ranu6pa ua 6poneuocqe craJrlr
[eMoHcTpaTr,rBHo pa3BopaarrlrBaTbcr u HaBoA[rT6cfl B cTopoHy uopTa. cpegu JrroAeft,
co6paaruuxcx B nopry, Bo3HrIKJra [aHr.rKa r{ Haqarr.rcb 6ecuopz4rra. CoorsercrByroque
oJreMeHTbI, noJll3yrcb naur.IKoli, HarraJru rpa6urr.cKJraAbr. He ygepx<ancf, or r{cKyrrreullt
rIpI{HflTb B groM yqacrue co cBot4M}r [pl,IflTeJrflMrr-MaJrbrr]rKaMu ra I.A, Torga-to on u
coBeplur,rJr Kpaxy - KaK oH cKa3aJr - "ynoponar" nauxy .Iat,

flpunnerana MaHepa lprropnr A6pir"ronuva rpoBo4r.rrL co6panua HayqHbrx corpyA-
HI{KoB. Xota $oprraaflrro Y.renbIri coser o6cepaaropurr B To BpeMrr r,r cyqecrBoBaJr, oAHaKo
n uoerf [aMf,TI{ oH cJreAoB o csoefi AetreJlbHocrrr He ocraBran. Bce Bolpocbr x(}r3HI.I
o6cepnatopuz o6cyxgaJrl{cb [r petrairucb B [pprcyrcrBr.rtr Bcex HayqHbrx corpygnuxon. Ha
TaKI{x co6pauurx LA. ganar uogpo6nyro rnQopr"raqr.rrc o upeA[pt4Hr.rMaeMbrx rrJrrr [peA-
rlprrHrrbrx rau gericrnuax B [pe3rrArryrtae AH r.r B pa3rr{trHbrx yrrpex<Aemvtsx, c KoropbrMr{
npI4xoAI{JIocb rrMerb AeJro B Borrpocax, Kacarcq[xcfl nyxg o6cepnaropuu. flpu o6cyxgeunn
AotlycKaJrrlcb ruo6rie Bblcry[JreHuf,. OH c ynax<eHr,reM orHocr,rflcq x rro6ru\,r MHeH[rflM, B ToM
tlr4cJre rr pe3Ko Kpr,rruqecKr,rM, JILrIub 6u orul 6rIrtlr srrcra3aHbr B-Kopperrsoft Sopr'ae.

B sarnro.reHl{e xoqercs cAeirarb HecKoJIbKo 3aue.raHufi o xll3Hl{ xonnerruna Cn-
I,rerascrorf o6cepnaropru B Te refiepr, yxe AaJreKr{e roAbr r o6 arrtaocQepe, Koropafl r{apnJra
B HEM.

flocronrxy 6auuru reJrecKorloB, rrpol{3BoAcrBeHHbre u xc,rJrbre [oMerrleHrrrr 3aHHMaJrr{
TeppATopI,Irc, eABa Jrrr flpeBbrrrrarculyrc rro cBor{M pa3MepaM 20Ox2O0 MerpoB, r{c,r3rrb Kax-
Aoro I{3 trJreHoB se6om,ruoro KoJIJIeKTEBa corpyAHrrKon 6una Ha Br,rAy y Bcex ocranbHbrx.
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Hensrogrr BoeHHbIx r,r r-repBbrx rrocJleBoeHHblx JIer s'rofi uru nnori crenenl{ KocHyJII{cb Bcex

xrarelefi Kouru. Moxtro AyMarb, qro gro o6crosrelrctno o6'reAuHflJio n c6nnxano
nrogefi. rlrg-ro paAocTb r,IJrI,I fleqarb 6unu pagocTbto I{Jru neqaJlblo Bcex ocTaJIbHbIx.

Teuuora n 4o6pbxenareJrbHocrb, corryBcrBlre I{ B3al,IMorlouorqr 6rrnra xapaKTepHblMu

IIEPTAMU BO B3AIMOOTHOIIIEHI,I'X MEX(AY JIIOAbMI'I B TO HEJIETKOE BPEMJ{.
-Ecr"crrerto, qTo tarofi xe xapaKTep qSauMOOTHOIIIeHI{fi 6ur u cpeAl{ acTpoHoMOB.

ygavuoe correraHue reoperrrKoB n ua6nrogatelefi, vetra, IIeJIb' coBflaAarcIqafl c xe'
JraHr{eM Bcex KaK MoxHo 6ucrpee BoccrauoBrrrr Cnr,reugcxyro o6cepnaropl{rc u co3Aarb

HoByro, xoporuo ocHarrleHgy.ro o6cepnaroputo, 6aarornopuo BnI'IflJII{ Ha crr{Jlb pa6otu u

atruocsepy, qapuBlrlyrc cpeAl{ corpyAHIrKoB. Ouu 6rtlu npoHuKIIyTbI AyxoM rBopqecTBa u

,rsyuruaru, uairtrofi IIoA[epxKLI u yBDKeHI{fl. Torga rcp pa6oralu c noguofi orgavefi cran

u cnoco6uosrett.
I,I He cnyvartno, uro pa6oru KpbrMcKI{x acrpoHoMoB Toro BpeMeHu 6ulu 3aMerHbIM

BKJTaA6M B pa3Blrrr,re acipoQuemn. Teoperrvecxue pa6orrt u_pa6otrt, ocHoBaHHbIe Ha

na6nrofleulrcx f.A. Illaftna, B.O. fage, A.E. Cenepsoro, 3.P. Mycrenr, C.E. flu-
KeJrbHepa, ?LC. IIIxnoBcKoro, H.A. Kosrrpena, B.B. Hurouona, B.A. KpacoBcKoro_ I{

Apyrux, [oryrrr{jrrr r{sBecrHocrb r.r [prr3HaHrre B acrpoHoMl{rlecKHx Kpyrax y Hac I{ sa py6e-

xou. B ro xe BpeMfl r o6cepnaroplrrc npmnna raJraHTJIlIBa, MonoAexb I,I3 yHIrBepcETeroB'

Koropar yqufiacb r{ ycneIIIHo ocBar{BaJla oIIblT acrpoHoMoB crapuero uoioneur'rs. 3ro
TaKue lI3BecTHbIe Te[epb yqeHble, xar A.A. Eorpvyx, [I.M. Konrrnon, I.C. I'IsaHon-

Xonognrtft, 3.E. [y6ou, B.JI. Xpxrosa, H.A. Caarq I{ Apyrue.
Taxx<e ne cuy.rartno CuMelrscrarr o6cepnaropur 6rua qeHtpoM rrplrrsx(eHl{fl AJIfl MHorI'Ix

agrpoHoMoB rI3 Apyrux o6cepnaropnft. Croga fipuesrKaJrrr AJu roro, qto6rt [o3HaKoMlITbc, c

pa6-orauu 3AerrrHrlx acrpoHoMoB, ycraHoBlrrb c HIIMLI JrutIHbIe KoHTaKTbI, paccKa3arb o

loryqeHubrx pe3yJrbrarax u cBor{x [Jrauax u o6cygutr nx. Ho AJIfl Bcex . caMbIMI'I

x<eJIaHHbrMu 6rrnn rcrpeuu c lpuropuerta A6parraoBllveM. Bceu 6rtlo rr3BecrHo, rITo oH c

6ongulru rrHTepecoM orHocrlTc, r pa6orau cBolrx KoJrJIer He3aBllclrMo or I,Ix Bo3pacra I{

[oJro>(eHllfl B acrpoHoMrrrrecKoM ruupe. Bce crpeMuiltrcb ycJlblluarb ero MHeHI'Ie u oIIeHKy

HoBbrM pe3yJrbraraM [r rrgeflM. Egra rn, 6yger npeyBeJrilqeu]IeM yrBepxAeHIIe' r{To

fpuropnfi A6par'aonu.r 6rln cosesrrlo oretrecrBerurofi acrpoSl'I3HKlI.

Crlanr pa6otu !I xr,r3ul{ coTpyAHI{KoB, Ayx Curvrel,tscrofi o6cepnatopu[ [epBblx
locJreBoeHgbrx Jrer, uo cnngerejrbcrBy MHorrrx, KTo noceqaJr o6cepnaroputo B To BpeMfl'

[porr3BoAr,rJrrr Heu3rJraAr4Moe BfleqarJreHr,re. 3ro opeua 6rrro gonorblMrl roAaMI'I B ee

HCTOpHrI.

Bupou6rra, HaBepEoe, r{Haue. r,r He MorJro 6utr. Bo rJIaBe KoJTJIeKT[Ba ero ragefixrru
BgoxHoBlrreJreM rr pyKoBoArueJreM 6rrn.renoser, uueaurnri orleub BbIcoKIre MopaJIbHbIe !I
upoQeccuonalrbHble KaqecrBa, caM BHecmfifi sua.r[reusurrft nxnag B pa3BI'ITI{e acrpo-

$lrsl,rru KaK yqeHbrfi u xar opraulr3arop HayK[I. 3tulra qenoBeKoM 6un lpnroputi
A6pauonnu IIIafin, Bc, )<I{3Hb Koroporo 6rrna organa HayKe.

Anpem. 1992 r.
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BPAIIIEHTIE 3BE3A

lI.M. Konrrnoe

l,ranuas acrpoHoMnrrecKan o6cepnaropur pAH

ROTATION OF STARS

I.M. Kopylov

BBEAEHI{E. vtCT OPIdtt BOIPOCA (1928-194tt rr.)

Oceeoe Bpauleutre - 9To cpyngar'.rentarrbHarr, loxaJryri, Bax<Herturaq 11ocJre Maccbr
xapaKTepzcrlrKa 3Be3ALI, s.Btrflrou\aq,cg KaK 6bI ee BHyTpeHHerii "telrneparypori". llouu-
MaHI4ro SToro o6crorreJrbcrBo, a raK)Ke o6ocnosaHfirc r,r co3AaHr,rrc eQserrnnHoro MeroAa
lpaKTI'I(IecKoro o[peIIeJIeHI{.[ cKopocrerf opaulenr4q 3Be3A Mr,I B 3HarruTenbHori r,lepe o6a-
rausr ['A. lllariHy.

Ltget o roM, tITo oceBoe Bpau{eHrre 3Be3A Mox<er 6rrrr, onpereJreHo rr3 }r3MepeHr{,
rrr[prrH creKTpaJrr,Hbrx luulrrl, BlepBr,re 6r,raa sErcra3aHa y.36ur.r s lg77 r. Il], ogHaro
3Ta II[e, cpa3y xe 6una uogneprHyra )KecroKori KprrrlrKe co cropoHbr l. @orena [2] na
'l'oM ocHoBaHrlrr, (rro orreHi, 6orburaq mlrpuHa nw:nu:fi Bogopola y HeKoropbrx 3BS3II He
Moxer 6ltTr, rr,tgaana Bpau1eHl4eM, nocKoJrr,Ky rrrrur,rr{ Apyrrrx oJreMeHTor} B Tex x(e crreKT-
pax o6nrvno BbrrrrrArr 6onee ysxaur.

Teu se MeHee B 'rerleHl{e rrepBoll qe'rBeprfi Hr,rHerrlHero rJeKa 6brJro HarrucaHo fiprrMepuo
15 pa6or pa3HLIx, Teflepb IrIIlpoKo l43Becrnr,rx aBTopoB, B Koropbrx AJrq r.rHTepflperar1r{rr
IrepeMeIrHocTI{ JlytIeBLIx cropocTeti n npo$lr;refi cleKTpaJrb}rr,tx truttuft y 3aTMeHHbrx r{
crleKTparrLHo-georlHlrx, a raKx(e rryJrr,c[pylollrrx 3Be3A (Hanpuucp, y qeQeug) npr4BJreKa-
Jracb KoHuenquq Bpa[leHr4li 3Be3A.

Haroneq, B caMoM xonrle 20-x rogoB fipaK'r'rlqecKlr oAHoBpeMeHHo fioqBr.ulLtci, [Be c,r'arbpr
13,4), s Koropbrx 6r,rno y6egureJrbHo rroKa3aHo, rrro rrrr.rpr.rur,r cfleKTpanbur,rx.nrrrlrri Ha
caI{OM Aene ,BJI9IOTCfl BeCr,Ma tIyBCTBIIT0JILHITIM KpI{Tep}IeM gnx O6Uapyx<eH4fr 11

r3MepeHuq Br,rlurMr,rx cKopocrerl BpauleHr4,3Be3A. B crarbe,[x. Keponna [3] pacq,,ratpu-
BaIIl4cr, IIpeIIMyqecTBeHHo TeopeTI,ItIecKI,Ie Bolipocbl II3MeHeHrlfl Qoprratr cneKTpaIrr,Hbrx
ttuuuir B clreKTpax BpalqarcLqplxcfl tlJrrt pacmr.rpqroqr4xc, 3Be3A, B crarbe x<e l. Illarlna u
O. Ctpyne [4], nonur'.ro reoperlzqecKl4x acleKToB, 6r,rn o6c.r.orreJrL,Ho paso6pan MeroA
IrpaKTrrqecKoro o[peAeJreHl{, cKopocrer;i BparrleHlas., Lt oH 6r,lt sgect )Ke [prrMegeH An,
onpeleJleHlrl osini y 83 clerrparr,ucl-gnofinbrx 3Be3A cfleKTpanr,H],rx KJraccoB O-B-A,
IlpIr3MeHHbIe creKTporpaN{MLI Koroprrx (c glrcnepcuefi 10A/ur'a y },4500 A; r.rlrenr.rcr, u
I4eprcrori o6cepraropur. ELlrII4 Ircrro.rr,3oBaHbr rrr{Hr4r.r HelM47 I lr MgII }"4481 (4la:aesg
o-B) u MgII )'4481 Ar, 3Be3A A. Mw:auwarr,Haq uruprua tusuft (rzncrpyuegrurorrorri
I(oHTyp cleKTpolpaq)a) 6r,ua yrITeHa, To.IHocrE, orrpeAerreHr.rfl rrrrrpr{H JrlrHr.rri (cropocrert
upauleru.m) re)Karra B rrpeAenax 0,12-0,20 A 1s-t+ mu/c). Ana.nizrpy, unrerpalrur,rr?
cleKTp IOnr.rT epa [o cepur4 crreK,rpotpaMM, [oJryrreHHbrx s l92J 1,. c ol{Honptr3MeHHbrM
cneKrpor:pa$orrt l-rre'rpoBoro rerecKona n Cnneu:e (gncuepcns 12,5 A7nn, y 1"4500 A),
aIITOpLI 3ZIKJITOTII'IJII{, .ITO MIIHI4ManbHa, CKOpOCTL I}paU{eHI{g, KOTOpa, MO)KeT 6tt,rS Onpe-
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---^-^-^,.^.', 1n 1, l /'.rr nnnmqpnqp+
AeleHa ,raKor{ MeTOAEKOTI IIo c[eKTporpaMMaM C ArICIIepcuei4 lo-12 A/*rra, cocTaBJlfler

25 rlalc.
flo cyuecrny B [4] BlepBbre 6rrn npegroxeH, TeoperuqecKl,I o6ocHoBaH u rpaKruqecKu

rptrMeHeH MeroA orpeAeJleHrrrr cKopocrefi lplTe,ty 3Be3A caMblx pa3flutlHblx rl{roB I'I

"pyn, 
no cleKTporpaMMaM c Arrctrepcuefi 10-30 A/rrau, o6ec[e'II,IBarI TorlHocrb rloprAKa

tG3O xrra/c. Peanrlras roarHocrr, onpeAeJreHlls osini B rofi I,IJIII I,IHoIl pa6ore 3aBI{c[T or

HeCKoJIbKIIx [puqI,IH: gl,Icnepbnu I,I KarIecTBa u3MepfeMblx cleKTporpaMM' Tula I{ KOJII{-

trecrBa lrcrroJrb3oBaunntx m,tnrfi, pa3HoBuAnocrll [pfiMeHeHHoro uoAxo[a (rnasouepuar

oqeHKa IIIupIIH ttuttuit Ha per[CTporpaMMax, CpaBHeHI{e I{3MepeHHorO npOQnnx luttuit C.

ua6opor,,r reoperkqecKr,rx upoSuneft, flocrpoeHHblx IIpu pa3Hblx 3aAaHHbIx 3HaqeHH{x U?sln,

n r.A.) u cauofi BeJrI{tII,IHbI cKopocreri BpaIrIeHurI.

B uocuegyroque 34 roAa B prge pa6ot MeToA 6ltn npuueueu (c ueroropblMl'I Mo-

gu$uxaquauu) r onpegeJleuuK) IIIupuH ttw:nnfi u Osini y 3Be3A pa3Hblx cleKrpaJlbHblx

*ru""o" [5, 6], r 3Be3[aM Be co cnoxHbrMrl KoHTypaMI,I gMI,IcclIoHHbIx rfirnuril (47 sseeg

80-88 [7]), erqe pa3 npoBepeH Ha 6oraroM creKrpaJrrHoM Marepl,Iare, roryaleHgoM AJItr

pa3Hbrx rlas earrtrenul Anrort, u c [oATBepxAeHI{eM [potBI,IBIIreIicr reHAeHIIIrfi 3aBII-

"r*o"r, 
cpeguefi cKopocrlr BparqeHr,rf, or c[eKTpaJlbHoro KJIacca I,I3yqaeMblx gnesl [8]. 3ra

TeHAeHquq 6tlla atrsnleua y>Ke b [6], rge 6rrno ycrauoBJleHo' qTo cpeAHrL Bu4frrllafl'

cKopocrb BpauleHr{s Dsini sasucnt or cneKTpaJlbHoro KJracca 3Be3AbI: 6rtmpee Bcero Bpa-

rr{arorcfl 3Be3Abr pagHr{x cleKTpaJrbHbrx KJraccoB (B ra A), y 3Be3A F8 cpeguee BpaIrIeHI{e

cyilIecrBeHHo Meubrrre, y 3Be3A G, K u M npnsnarn 3aMerHoro oceBoro BpalrleHufl yxe
oTCyrcrBytoT.

S fS:j r. f.A. IIIafin [9] npoBeJr crarr{crr,rKy rxuprrn u uy6uH a6cop6quonnux rnnrfi y
cleKTpaJrbgo-ABor;rnbrx 3Be3A paHHr,rx crleKTpaJrbHblx KJlaccor (O-F8) B 3aBI{c}IMocrI'I or
BeJrraquHbr op6uranHroro flepuoAa, a TaK)<e y oAuHotIHbIx 3Be3A paHHrIx crleKTpaJrbHblx

KJraccoB 14 y3btflBqrrr pflA BaxHbIx 3aKoHoMepHocrefi, cBl{AereJrbcrBytou{ux o cJIoxHoM xa-

paKTepe 3aBlrcrrMocrrr nuga upo$nteil n:rrauit pa3Hblx oJIeMeHToB or cKopocrefi npauleuua

3Be3A.
B csoux pa6orax 1933-1934 rr. [x. Keponn [10-12] rpoAorlx(I{Jl o6croflrerbHoe

TeoperrdqecKoe pa3Br{Tr,re MeroAa o[peAeJIeHIlrI usini no npo$ulxt',t crleKTpaJrbHbtx nuuuft c

uogpo6uur"r paccMorp_eurte:,I..d \t yqeroM BruqHus Bcex Bo3Mox<HbIx I{HcrpyMeHTaJIbHbIx rr

MeroAutrecKlo( ourn6or. ;

B 1933-1934 rr. s cepwvr43 rpex crarefi (III. Bectrerlt [13-15]) 6r,tru onpegeJreHhl

cKopocrtr BparrleHr{fl 800 gaegn B rrrtrpoKoM I,IHTepBaire c[eKTpaJIbHbIx KJIaccoB ot O 4o F8

(lilt 27 5 saesg O-B9, :nuunvr Hel 447 I ra MgII 4481; [14]: 413 saesg A, nuuua MgII 448 1 ;

[l5l: ll2 sresg F0-F8, ilytnutfl SrII 4215], npaBAa, c orHocIITeJIbHo HeBL,Icorofi grcuepcuefi
(orono 30 A/r'.t"r y M500), Ho c rprMeHeHI{eM egunoo6pasnofi uetognrra

flocne 1933-1934 m. Hacrynr,rJr AoBoJrbHo gnuremHrrtl LTHTepBaJI rroHl{xeHuoft aKTI,IB-

Hocrrr: 3a rprrMepHo 15 ler (nocre 1934 r.Ir Ao KoHqa 40-x rogon) 6r,tro ony6nl{KoBaHo
scero 3-4 cTarbr,r c HoBbrMH orrpeAeJreHrrrMr{ cKopocreft opauleura AJII rex I{JIrr LIHbIx rLI[oB
r.rJrrr rpynr snesg. 3acnyx<IlBaer BHrIManru pa6ota E, Cuutca u O, Ctpyne (1944 r. [16]), n

ror.opoft rJra3oMepHofi oqesrofi o[peAeireHbr IxrIpI{HbI truunfi. (cxopocrefi nparqeuux) y
71 gsegArr B6-G0 B cKonJreHrlr,r flnexgrr rro cneKTpaM c orHocldreJruo nnsxoll gucnepcraelf

(55 A/ur'r), - ocrornofi IIeJrbIo pa6orur 6rrno ueuepeHle JIyrIeBbIx cKopocrefi rpqs;-r,
snesg fhexl. B 1945 r. O. C'rpyne orpeAeJllrn [17] cKopocrl,I Bpall{eHrfl Anq 50 sseeA

Iuag. Kcra'u{, onpeAeJreuug osini Arq 3Be3A flnexg 6unra nonropHo cAeJIaHbI a 1948 r.
3, eaH firlenoy t18] (75 anesg B6-G0) no cnertporpaMMaM c Al{crepcrefi 30 A/ur'a y Hn no

yxe Ha ocHoBe a]f.arilt3a npo$ulx.ruuun MgII 4481. e

3ar:o s gro x<e BpeMfl, r.e. n 40-x roAax, BbrrueJr qemtir pflA aHaJIrITutIecKIrx I{ccJre-
qona.nnlir, B Koropblx paccMarpl4Bairucb crarllcrl{qecKue, TeoperuqecKl{e, gBoJrloqgoHHble I{

r{Hbre acrreKTbt npo6rer"mr BpaIrIeHI{rI 3Be3A,
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Yuousner',r nau6oree [rrrepecHbre rr3 Htlx (n xpononornuecrou nopagre):
M. Illnapqruur.l,g (1942 r. [19]): BHyrpeuHee crpoeHr,re Bparqarcqnxcfl 3Be3A, yqer crrr

TpeH[r, pe[IeH[Ie 3aAaqn Anf, rlacrHoro cnyrrafl MeAJreHHoro BparrleHr{fl. Cu. rarxce pe-
3yrrbrarLr .r. II ero crarbrr (1947 r. I20l) o Bo3Moxuocrr.r Bo3Hr4Kuonerua gueeepln-
Itrr{aJIbHOrO BparrleHurr 3B.e3A c [aAeHrreM yrnonofi cKopocrr{ or gKBaropa K floJrrocy,

X. Peugepc (L942 r, [21]): apaqeH]Ie sBe3[br rrprrBoArrr K aur{3orpour{r{ KoHBeKruBHbrx
gnuxeuufi a (xonneruranor"r) xgpe c Ao[oJrHtrTeJrbHbrM rrporpeBoM rroJrrocoB, rrro, B cBoro
orrepeAb, rIpLIBoAnr K MeplrglroHanrnori qlrpKyJrtrrlulr Be[IecrBa s 6oree rneuruux (pa-
Ar,roaKTrrBHbrx) cnoax 3Be3Abr.

P. EangylrH (1944 r. [22]): oqenra KorliuecrBeHHbrx pauru,.tnfi n e$$errunnor]r reu-
reparype 6ucrporpaqarcquxcs 3Be3A Ha rroJrK,cax (Tp) n ornarope (Te).

B. Kporgan (1944 r. [23]): ananua 6rtcrporo oceBoro BparleHr,rs KaK rprrrHrr rrorB-
reHr.rs Kpy[Houacrura6nrrx re.rerRfi Bo BuerrrHux cflosx 3BesA6r.

O. Crpyre (1945 r. [24]): oqenra )MeHblrrefiIu BeJrr{rruHbr ycKopeHrrrr cnJrbr rrxecrr{ Ha
eKBarope, or{eHKa rrpeAeJra porarluoHHofi neycrofivrnocru grh 6trcrpoopaqarcquxc,
sne:9. Coo6paxerrug, o npoucxox[eHrrn Bparrlentrs 3Be3A.

B.B. Co6onen (1948 r. [25]): BbrBoA o I'oM, qro Bparrlenlie
atr',roc$epar',ru (WR, P Jle6egx, Be u r.n.) rpr{BoAr.rr He roJrr,Ko K
tturunit, Ho I{ K yBerurreHllrc I{x gKBr{BaJIeHTHbIx txupLIH,

,[. rep Xaap (1949 r. 126]): paccMorpeur.re Bonpoca o
TOB I,r UX r{3Mer{eHr{r4 c Bo3pacloM 3Be3A.

3Be3A C [pOTrIXeHHbrMrr
pacrrupeHrrru upo$uneii

lporrcxox<AeHr{[ yrJloBbrx MoMeH-

1949-1963 rogu
nrpnrdr cnogurtti KATAJToT cxopocrnri

BPAIIIEHI{fl 3BE3[ (1964 r.)

C ronqa 40-x rogoo cHoBa rraalar Bo3pacrarb I,rrrrepec acrpoHoMoB K KoM[neKcHoMy
I'I3yqeHlilo upo6.neunt oceBoro BpauIeHI,L 3Be3/{, rrplr gToM r{ccJrel{oBallrur BeJllrcb cpa3y 11o
rrecKoJrrrKl{M l{aflpaRneHI{rM.

I. Boso6HosI{JIc, npoqecc MaccoBoro HaKo[JreHr4rr ua6rrcgarelbHoro Marep r4ana Arg:
- 3Be3A ralaKTuqecKofo uoJlq B uI'IpoKOM r,rHTepBaJre cleKTpaJrbr{blx KJraccoB;
- 3Be3A, I{MeIo[l[x o6u1ee [poncxoxAerure (pacceauHble cKorrrleHr{q, 3Be:]AHbre rroroKrr,

OR-accoquaquu u r.n.);
* pa3rl'rqHblx 1'lIrIoB rIepeMeHHbIx 3Be3A I{J[r 3Be3A, orHocqIIII,Ixcr rrofi l.uu pruot? suuo

Etpaxeuuofi o6nacru I{JII,I [ocJIe[oBareJIbHoc"TI4 Ha AI.IalpaMMe crreK.r.FBerr4MocrE.
Xorx cro4ra rIorITI{ scex crarel? [o olpeAeJreuurc osini l{Jrrr pa3Jrr{rrrr,rx rr{noB rr

KJIaccoB 3Be3A [o cocrorHlrlo Ha Kolreq 1962r, AaHa B [27], ocnonHrre pa6otrr rr qr4KJrbr
pa6or M[,I 3Aecb KparKo [poKoMMeHTr,rpyeM c r{eJr6ro coxpaHeHrlrr gocrarovnort rroJrHorr,r r{
locrreAoBal'eJrE Hogrrr gaunoro .o6sopa.

Cratrefi [28] uaua, sr MHoroJIerHIre u oqeH[, [poAyKTrdBHbre uccrregoBanr.rq A. Cfler-
re6ara c coaBTopaMll caMblx pa3Hblx acneKToB 3Be3AHoro Bpail{eHrrr. Ocuonuolt srnx
I{ccJIe[oBaHI4r? nocnyx<ltnn o6ruupurte na6rrc4arelbHr,re fiporpaMMr,r tro onpeqeneurarcr usini
gna 6otr,urr.rx r.r pasno6pasur,lx ar,r6opoK 3Be3A.

1281: 123 3Be3Abr O-8, n roM rr[cJre 3Be3Abr Oe-Be; KpoMe rrJro, BbrloJrHeHbr reo-
perl'IqecKl4e pactlerbl Blrr4flP.krfl 6uc'rporo Bpa[IeHr{s rra cBerr4Mocrs (M1) r.r reMleparypy
(7.tr) u, cJreAoBareJrlHo, [oKa3areJrr{ r-\Bera 3Be3A,

129): 179 spKnx saes4 B8-A2 rs xaraJrora I{D.
[30]: 185 ,pKr.rx snesg 82-85 ng rararrora HD.
[31]: 215 trpKr{x sne:g A3-G0 ue xa.rarora HD.
[32]: 153 3Be3Abr cneKrpaJrbHL,rx xraccos O-B.
B noclegrreii pa6ote BIIepBbIe 6uIro nagex<Ho o6ocsonaHo cAeJraHHoe pausure [33]

3aKJIlorIeHI'Ie, qro y rop.salux 3Be3A BbrcoKOrl cRerr.tlrocrra B pacurrzpenue luulrrl 6onturor)i
BKraA BHocqr KpynHoMacurta6nrre (ruarpo'ryp6yteuT ntre) ABr.rx<eHrrfl n a.ruocQepax, npr4-
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qeM eror BKJIaA pacrer c reMrreparypofi u cBerrMocrbK) sBe3Abr r{ AJrfl 3Be3A 05f-08f u
cBepxmrarrror O9I-B 1I craHoBrirrcfl npeo6lagarcquu,

C.-IIL Xyan s 1953 r. [34] onpegeJlr{Jr tsini gna o6unpneftrueft. nu6opxu ue
1541 sneagrr raflaKTl{qecKoro [oJlfl crreKTpaJrbHbrx KJraccoB O-G no cleKTpaM c gncnepcueri
lG-26 A/r-lu. To.IHocrs erllx olpeAenenufi cpaBHr,rreJrbHo HeBbrcoKa (cpegxexnagparr,rqHa,
omr6ra o[Horo onpeAeJIeHI,Is tsini Bapbupyercfl or 30 go 60 xu/c B 3aBr.rc]rMocrr{ or
BeJII4rrI{HbI rasuepxeuofi cxopomu), nogToMy p*yJrbTaTbr [34] upnrognbr rrperrMyrqecrBeHHo
AJra crarucrnuecxrax qeneft .

B pa6orax [35, 36] ilarbr r.r3Mepeuns usini ylt 656 sneag F0-K5, rnaccusuqrpoBaHHbrx
B cucreMe MK (gucuepcua c[eKTporpaMM 11 A/rurra, TotrHocrb orrpeAeJreHr,rx cxopocrefi
L5-20 xulc). Llccne4onanbl 3aBucuMocrr{ usini or crreKTpaJrbHoro KJracca r{ KJracca
CBETIIMOCTI{.

B t37l u3MepeHbl osini gla 34 ruraHros A-F-G (gncnepcua 3-20 ,4./r',rr'a). [annue
Ilc[oJrB3oBaHbI AJL ycraHoBJleHr4f, gBoJrroquonnoft cBs3r,r MexAy 3Be3AaMr.r B rtarrroft
locJIeAoBareJILHocrLI rI rl{rauTaMrr F u G B flpeAnoJroxeHrrr{ flocrosHcrBa yrJroBoro Mo-
MeHTa 3Be3Abr B npoqecce sBoJrroquu.

B t38] cAe[aHbI oqeHKH BeJItrqI{H tlsini a l0-6alnrnoft urxane AJu KoMnoHeHroB
51 nusyanrro-gnofinofi 3Be3Abr (gr,rcnepcux 2,8-10 A/uu). Srra oqenxu n crognrrfi KaraJror
[27] rue 6rlnr srnrc.reHrl.

I. A6t 139,401 c 6onrureri ro.inoctrro (3 xr'/c) o[peAeJrr,rJr ]r3 AeraJrbrroro aHaJrr{3a
npoSrneft orHocrlTeJrbHrrri nxuag B pacu[peHr.re tunufi,uarporyp6yleHrHoft cKopocrr,r l.h B

atuocQepe I,I BpalqareJrtnori cxopocrt pn25 cueqlraJrbno uogo6paHHux rpKux rrrraHToB
(rnacc cBerl{Mocrlr II) u cna6ux cBepxrr{ranroo (xnacc cBerr{Mocrr{ Ib) CnexrpaJrbHbrx
KJraccoB A0-F8. Kporrae roro, MeroAot,t xpunofi pocra olpeAeJreubr rrauxporyp6yJreuTHbre
cKopocTH ur.

. Anarorraqnyro pa6ory BbrrroJrHrrJr P. KpaQr [41] uns 7 xnaccu.recxux qeSeug n
4 HEuynrcupyrou$il cBepxru,rraHTon F ra G.

B aax<uort pa6ote, [peAcraBJrf,IoIrlefi oco6uri [HTepec npfi paccMorpeHr{r,r eBoJrrorlr{rl
lepeMeHHbrx 3Be3A u xapaKrepa rrx BparqeHr.rx, Mar-ffaMapa u Xanceu f42) rryosemt
TuIareJIbHbIe oupeAeJreHl{fl (c orur.r6rofi -5 xr"r/c) cxopocrefi Bparr{enr.ur glx nrr6opru ug 23
flyrlbcllpyroql{x flepeMeuHblx rl{rla B Eommoro flca z 6rrasxr{x K Hr4M rro noJrox<egr{ro Ha
AlrarpaMMe cleKTp-cBerr{Mocrb areeg O:-B2 KJraccoB creruuocru II-V.

C 1960 r. cHoBa craJru [oflBJrrtrcx pa6orbr, nocBflrrleHHbre MaccoBoMy orrpeAeJreHr{Io
cropoCreft BparIIeHLrf, 3Be3A B rpynlr4poBKax pa3Horo Bo3pacra - r{eHHocrb rarux pa6or n
I{3yqeHI{I{ upo6leurr flpollcxoxAeHufl r{ eBoJrrorlr{r{ 3Be3A r,r r{x oceBoro MoMeHTa !rpe3-
stl.rafiHo BeJII{Ka.

fiagnrtr KparKyro aHHorr{poBanuyro nog6opKy coorBercrnyroqefi Jrr,rreparypbr.
[43]: usr',repenrt osini gnx 131 3Be3[br B-F n pacceaHubrx cKoflJrenmrl?rigrr (58 anesg),

flcw (63) ra r accbqraaqur.r BoKpyr ( flepcea, flepceft oB2 (10). \ucnepcuz 40 A y FIr,
ourr6xrl onpeAeJIeHIIa cxopoctefi -25 xv,le. B rou qrcne 6rrru o[peAeJreHbr usinj grs lb
MeraJrJrr{trecKr.rx 3Be3A (Am) n luaAax u flcnsx c oqepeAHr,rM rroATBepx(AeHUeM Toro
o6croqremcrBa, qro 3Be3Abr Am uuercr usini n cpegnerrn n 2-2,s puiu ,"rro*e, rreM
HopMaJrbHbIe 3Be3AbI A-maccor cBerI,IMocrI{ III-V, I,IeyvaJracb crarr{crr{qecKaf, 3aBficu-
Mocrb osini or cneKTpaJrbHoro KJracca rr noKa3areJrfl rlBera.(B-V).fiana coogra ns
22 crarefi ro r,r3MepeHrarc osini sa 1929-1959 rr. c yKa3aHr4eM or"ru ,r".g,;"";;;;;
rururri, npr{MeHeHHoro MeroAa r,r np.

[44]: onpegeneurt osini no 5 mlunslr HeI, MgII, CII gna 50 snesg B0-B3 B accoqr{aqru
opuoHa oBI. fizcuepcut.70,24/r'ru, ourz6xu rsini B rrpeAeJrax 5-15 rrra/c.

145, 461: onpeAeJreHbr rsini gm 109 3Be3A B accoquaqurrx opuoH oBI, (39, 09.5-85),
flrqepnqa I (26, 09-83) u paccexnHbrx cKorJreHraxx o flepcer (2L,83-A1) r ruexgrr (2i,
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BGAI). fincnepcnx 18 A/r'rr'a, ouu6ru usini n rpeAenax 5-15 rru/c. OyxgauenraJrbHoe
HccJreAoBaHr.re, B KoropoM c [p[BrerreHtreM cBeAeHHfi o tsini 3Be3A raJIaKTI,IrIecKoro rroJl I{
eqe 5 3Be3AHbrx cRonnenuft floryqex prA ocuoBoloJrararcqlx BbrBoAoB o pa3[urrHoM
xapaKTepe 3aBr{cuMocreri (nns 3Be3A ilraBHoft nocnegorarenrnocrr,r) BeJrurrr,rHbr lsini or
cueKrpaJrbHoro KJracca (uHrepnan O-G0) r{ cBerrlMocru (-Jn < M < 4") KaK AJU 3Be3A [oJrfl
(cuecr 3Be3A pa3Hbrx Bo3pacroB rr pa3Horo [poucxoxgeuan), TaK r{ Ars orAeirbHbrx
3Be3AHbrx rpy[ruIpoBoK.

Pesylrraul pa6or 145, 461 - [ocJreAu]re rro BpeMeH]r, BKJrroqeHHbre B Croguuri
KataJror cropocreli Bparrleu[fl, coAepxaq]rit 2558 3Be3A r 3aBeprrreHHbrfi n rvrae 1963 r,
127).

I,InQopr',raquf, o cKopoctrx npaulenns. 2362 3Be3A, BxoAuBrlas B rrepByro Bepcrrc
KaraJrora, 6rura crarucr[qecKu rrpoaHaJrrrr{poBaHa B pa6orax 147,481, rge raloKe o[]rcaubl
r nogpo6uocrgx [prrHrlurrbr u MeroAI{Ka cocraBJIeHI,L KaraJrora, [oBTopeHHbre B cx<arofi

Qopr',re upu uy6nuraqrru caMoro KaraJrora 127]. Co6crneuHo KaraJlor coAepxIIT rexyqnrt
HOMep, HOMep HD, rAUr 3Be3Abr, ,??y1r, CrreKTpanrnsrfi rnacc (xar flpaBrrJro, n cracrer"re MK),
Bec rrpuBeAeuuoro 3uaqeHm ttsini, cauo gua.reuue osini.

B.saneprueHne u. I y[oMrHeM errle ABe crarbu, coAepx<aque HoBbre MaccoBble on-
peAeJreHr{rr usini, no yx(e He rrorraBruue n Crogurui rarar,or 127).

[49]: nsr',repeurr osini gnt 123 cra6ux eaesg A0-A5 ns xataflora HD c tltuir) 8m,5

(guctepcw.-75 A/r',tu y lly,.oruu6xa20-30 xr"r/c). I,Icnonb3oBaHa MeroAxKa A. Cnerre6ara
us [28]. flponegeua MK - rnaccuQuxaqr,ra u3yqeuHbrx 3Be3A, B pe3yJlbrare qero yroqHeH

Ar{aua3oH cleKTpaJrbubrx KJraccoB (B8-A9). flocxomry raJraKTLItIecK}Ie ruuporbl oro-
6pannrrx 3Be3A Jrer<ar B [pe4eJrax -90o < b < +10o, to aBrop [oflblTaJrc, BblflBrrrb
3aBuclrMocrb usinl or b. Cta6as 3aBr{c[Mocrb o6napyx<ena: c yBernqe{I{eM raJlaKTrlqecrofi
rur{porbr or 0o-30" 4o 60o-90o nerra.ruHa osini yueururaercfl or -120 xrr,/c Ao -90 ru/c.
Kcraru, TaKaf, TeHgeurdr{fl r,rcKanacb H orMerlaJlacb }I paHee, HarlpuMep r [33, 50].

[51]: cocranneHa cBoAKa cropocrefi BparrleHrrff (ra cnexrpanbHbrx KJraccoa n cucreue MK)
gru rounoueuror 115 ursyrrr"ro-gsoftHrrx snesg. flporegero 

"purreHne 
pacrpe4errerlrft

usini y goofiHux r,r oAlrHoqHbrx 3Be3A.

II. Bo MHorHx cryaraqx xeJIareJIbHo 3Harb ucrrltHHoe pacnpeAeJleul{e rori r.rnra ranofi

nsr6oprr,r 3Be3A rro cKopocrqM Bparrleu[r o", cno6oguoe or opl{euTaqun ocefi i.
Heo6xogl,rrtrbre coornoruenas,, cafisbtBaroulue flapaMerpbr paclpeAeJreH]L BLIAHMsIX cKo-

poctefi BparrleHrra fltrsini) c napaMerpaMr.r pacnpeEerrenfre. lrcrrrHHbrx cxopocrefi f(o"),
ycraHaBJrrBarorcs o6rl'{Ho B [peArroJroxeH[H o rrpo]r3BoJrbnori opueuraquu ocefi BpaIrIeHI,IrI
(yrnon i) saesg B rrpocrpaucrne. Tar, n [52] aureAeubl rrpocrble coornorueHurl, Iro3Bo-

Jrflrorrlr{e 6ucrpo BbrrrlrcJrurb uepnrrfi, nropofi u rperufi MoMeHTbr r.rctnnnofi Qynxquu
pacrpeAeJreHurf(Dr) r{ rocrporrrb caMy ery Qyuxqurc.

Bnnsras ro cyrrr pa6ora rpoAeJraHa s [53, 54]. 3nanr.re SyHrqrfi/(tlr) tpe6yetcr rlpu
paspa6orre npaKTuqecKu Bcex upo6nelr, cBfl3aHHblx c oceBbIM BpaIrIeHlreM saesg, 6ygr to,
HalpuMep, npo6neua porar[roHnofi ueyc"roftvuBocrr rrlr aHaJIrr3 coorHolrreufift rraex<gy o7 u
'De, wttr B:l.ul'nyre Bpa[IeHns na ua6nrcigaeMbre r{ QyngauerraJrbHbre xapaKTeprlcr}IKn 3Be3A,

rrJrr{ r{3MeHeHue yrJroBoro MoMeHTa Ha Kpr,rrr{rrecKlx craAuf,x gBoJrloqurr (poxgexue 3Be3A,

6ucrpaa uepecrpoftra BHyrpeHueft mpyxtypu, aKTtrBHarI rlorep, Maccbl n r.u.).
III. B paccMarpr,rBaeurrfi reprroA BpeMeHrr (L949-1963 rr.) 6uuo BbIrIoJIHeHo.HecKoJIbKo

r,rHTepecHblx pa6or rro BbrsBJreHuIo I{ KoJluarecrnennofi orIeHKe BilEl,nufl.6rtcrporo oceBoro
BpauleHr.rfl Ha na6rrcpaeMbre u Ha $yHgar,reHTaJIbHbIe xapaKTeplrcruKll 3Be3A:

[55]: oqeneno, trro oqeub 6uctpo nparriarcquec, 3Be3AbI Moryr I,IMerb (npu npouttx
paBHbrx ycJroBurx, Ha[pr.rMep upu paBHbrx Sp) a6comornyro Beruqrrsy Mv ua -0',5 xpue,
rreM MeAreHHo Bpaularcuryrecfl .

[56, 57]: uHreHcrrBHocrr( BoAopoAnrrx nnxufi B creK'rpax eresg B (Wxutn I,IHAeKC F) upu
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3aAaHHbrx (u-B)o rrJrrr cneKTpaJrbHoM Knacce reu 6onrure, rreM MeHbrue cKopoc"b Bpa-

rJdeHlrr.,[ana paryroHaJlbHa, Qnsuuecxar I,IHTepnperal+rrl groMy o6croxrelncrny.
ffpaxru.recxr{ oAHoBpeMeHHo c Max-Haruapofi nogpo6noe uccneAoBaHlte BrITIoJIH}IJI

6. Iyrpn [58J, gasuufi gononnureJrbuo prA KouKperHbrx peKoMengaqnfi ro ytrery eroro
eQ$exra npfi oflpeAeirenulr Bo3pacroB B-snesg, ro orIeHKe osini u sini y sreeg - aIJIeHoB

cxomerr.rfi no W1r(urtrl p) BoAopoAHbIx nurrrrtr u U BV-seilu,llrimav.

[59] - o6crotrTeJrbua, pa6ora no KoJr[rqecrBeHHoMy orrpeAeJreHrrro BJIIr{HrIs 6rtcrporo
Bparr{euufl (n gonrx or/u*pnr.) nt Mp, B-V n U-B (n qacrHocru, rpr.rMeurlTeJrbHo K 3Be3AaM

Be). floxasaHo, rrro AMp Moxer Aocrl{rarb --C/',3, L(B-n - -0',01 u L(U-B) or -{'',01 go

-orrr02,
.IV. flpogorxaJrocb trccJreAoBaHr.re oco6enuocreft nsauMocsfl3r{ MexAy cKopocrflM}r Bpa-

rrleHus, rr,racrura6aun MepnAuoHaJBnoft qrprynflwfiur r"raxporyp6yJreHTHblMu ABIDKeHI{flMI{ B

aruocQepax paHHr{x 3Be3A. Orueruu sgecr pa6orrr [33, 60-62] ro u3yrleHuK] cBfl3rr

BparrleHr{fl u MaKporyp6yrenquu, a raKx(e pa6oru reoperfialecKoro xapaKTepa [63-65] o
nepeMerur.rBaHlrr{ BerrlecrBa rr MexaHugMoB Bo3HrrKHoBeH[s Mep[Ar.roHairbHofi qrrpKyJrflrlr,rr{ Bo
Bparrlarcquxcf, 3Be3Aax.' Y. Bonpocbr rrpoficxox1enus. yrJroBoro MoMeHra B rrpoqecce SopuuponaHr{fl 3Be3A r{3

MexGBe3AHofi cpegrr paccMorperrr r [6G68]. Xapartep rr3MeHeHr{r cropocrefi BparrleHr{, B

flpoqecce gBoJrK)r{r{rir snesg (oqeuxa geficrnux 3aKoHoB coxpaHeHr{fl yrJroBoro MoMeHTa [Jr[r
ero [orepu 3a cqer cBeroBoro lr KoplycKyJrflpHoro usryvenua) paccMarpr{Baucs n [69, 70].

Ouy6nuronauo raKxe HecKoJrbKo pa6ot reoperr,rqecKoro xapaKTepa, cBf,3aHHbrx c
I43YAIEHI,ICM BHYTPEHHETO CTPOEHII' BPAIqATIqUXCq 3BC3A, AUQ$CPCHqI,IAJIbHOTO BPAII{CHI{'I,
nsanuogertcrBwr c MarHlrrHbIM noJreM 3Be3[, flyJrbcaqufi rpaularcullD(cfl 3Be3A u r.A.

196,{-1973 ronrl

B ero AecrruJrerrre flpoAonxaJrocb ]rHTeHcr{BHoe HaKolJreHue Bce rroBbrx }r HoBbrx

AaHHbrx na6mogeunfi uo cropocrrM BparqeHru caMbrx pa3Hbrx-Trr[oB [r rpyrrrr 3Be3A,
locKoJrbKy Arfl [orytreHus. 6otee AocroBepubrx pe3yJrbraroB B ]rccJreAoBanurr $nsrr n n
eBoJrroqrrrr snesg rpe6oBaJlocb cyrqecrBeuuo yBefluqflTb, rro Bo3Mo)<Hocrrr n egnnofi r,rnn

6nraerux cucreMax, crarucrrrrrecxlut uarepuaJr, B rrepByro oqepeAb gna oco6ux KJIaccoB
3Be3A, HaxoAflrrl[xcfl Ha rroBoporublx oranax cnoefi esonrcqull, Hecrar{r{oHapHbrx, c oMI{c-
cuoHHbrM[r JwIHI,,JIMLL, c cr,IrLHbIMI.I MarHItrIrbIMrI [oJIflM[I, c aHoMar[sMr,I xlll{rrrlecKoro cocraBa
r{ T.A.

U\,721: orpeAeJreHbr cKopocrrr BparrleHrl nns 450 anesg O-B5, a raKxe W7tfrHutfi.
HeI M388 uM47I.I{em pa6orbr - yroqHrrb AJrr panu}rx 3Be3A B xog sanr.rcr,n"rocrn osini
or c[eKTpaJrbuoro [oAKJracca (orueueuo 3HarruMoe yMenbrueH[e osini s r.rnTepBaJre [oA-
KJraccoB O9-BI rro cpaBHeHr.rrc c coceAHuMu; cM. TaKx<e 6oree paHHee yKa3aHue Ha oro B

147, 48)). Llcxanacr raKxe 3aBl{ctrMocrr tsini y oAHopoAnux nrr6opox 3Be3A or ralak-
traqecxorf AoJrrorbr.

[73]: A. Cnerre6ar onpeAeJr]rir tsini u cleKrpaJrbHbre KJraccbr B cucreMe MK grt
56 noagnux B-sresg.c gMr.rccrroHHbrMlr JrrrnrrrMrir (ue "ruuuvnbrx" Be-3Be3g, BSe-AOe). B
pe3yJrbrare oH ycraHoBr{Jr, rrro y 3Be3[ B6e-B9e ucrunnafl cKopocrb Bparrleurrfl Ha gK-
Barope (tr) r cpegner"r 6nusxa x 350 xrr/c n .rro osini oupeAeJreuHo 3aBr{c}rr or cleKT-
paJlbHoro KJracca, cocraBJrr, 305, 278 u 256 xulc Alx snesg B6e, B7e u B8e coor-
BETCTBEHHO.

[74]: noryuenbr yKa3auufl. Ha ro, rlro B r{3BecrHoM floroKe Cxopnr.roua-I{euranpa
cpeAHrle cKopocrll osini snesg B ng nnyrpeHHlrx r{ BHeIrrHr4x 3oHax [oroKa 3HaqI.IMo
pa3rruarcTcq.. fio6anur'r 3Aecb, aITo 3Be3Abr BHyrpeHHrD( 3oH noroKa orrpeAeJreHHo MoJroxe,
rreM 3Be3Abr BHer[Eril( 3OH.

[75]: s MaJror.r3Becruofi (x coxaJreHuro) rnure M. Xax r.r O. Crpyne "3ne3guafl
creKTpocKonux. HopuailbHble 3Be3gbr" (1969 r.) ony6ruxonaH upeKpacublfi o6sop 6onr-
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rrrnHcrBa 3aAaar u pe3ynbraroB, cBf,gaHxbrx c caMbrMtr pa3HbIMIr acneKTaMI{ npo6reuil
oceBoro BparrIeHH, anesg (rn. trI, c. 79-109; 6u6lnorpa$ur ocHonurrx pa6or no BpalIIeHLIrc

"l'lui,?1'ri| !.n{1i;;tiJffi3,TI'"#'Jfftffi3r,"BHbre Mareprranbr repBoro KoJrrroK-

BlryMa MAC (CIIIA, Orafio, Konyu6yc, 1969 r.), qeJII{KoM rocBf,u{eHHoro npo6neuau
'BparrleHafl 3Be3A.

[77]: oupegenrrn Sopuy upoQunefi us6panxrrx cueKTpaJrbHrrx lunr.rft 4lx 60 cBepx-
rrrranToB Ia, La paHHr{x crreKTpaJrbHbrx KJIaccoB, [x. Poeex[aJlb crarllcrlleecKl{ Irc;
cJreAoBaJr orHocureJrburrfi xnag usini u o1 B pacuupeHue npoQuneft s ganucuMocrl{ or
cleKTparrbHoro KJracca r,r cBeruMocrlr gBegAbI. CgenaH TaK:r<e saxurtft BbIBoA, qro y paHHI,Ix

cBepxruraHToa ne o6napy)Kr{Barorc, ,Bubre npI{sHaKII [orepl{ yruIoBoro MoMeHTa B rrpo-
rlecce sBoJrroqrur.

t78l: ony6nuronina (1970 r.) nepnaa Bepcl{f, Broporo (uocre 1271, L964 r.) Caognoro
KaraJrora usinl, cogepxaqero 3941 coo6qenue. OoronnbIMI,I HeAocrarKaMH sroro Kara-
Jrora ,BJrf,rorcfl npaKTuqecKoe orcyrcrsne Heo6xoALIMbIx gla pa6otu c KaraJrqroM Apyrux
cnegeulrfi o 3Be3Aax (xpor"re osini, Aanrr HoMep 3Be3AbI E yKa3aHlre Ha ee BI{3yaJrbHyIo

xpaurocrr) r{ HeAocraroqHo Kp[TutrecKoe orHor[eHr.re K peAyKl{uu osini y pa3Hblx aBropoB

B eAr{Hyrc "crangaprHyto" c[crerray.

[79]: s rpex Bbrrycxax Tpygor o6cepnaropnn Acnqro (Ilagyr, 1970-1971-1973 rr.)
ouy6nuronaH KoMnursrusHrrfi KaraJror r:sini 9m 2856:resg. 3nesgu crpyrfirpoBaubl no

cJreAyrou{r{M KJraccaM:

[. Ogunounue 3Be3AbI rnasxofi [ocJleAoBareflbHocru.
II. CuerrpanbHo- u saruenno-grorinrre 3Be3Abr ruarsofi [ocJreAoBareJlbHocr[L
III. 3nesgu c rreKyJIrpHbIMIr cfleKTpar"ru (Be u Be c o6ono'IraMu, Bp, Ap, Am).
IV. lrratrru n cydruranru (upoerolroquonupodanure anesgrt)
Karalor coAepxl(T cnegyrcqyrc 6oratyro u Baxuyrc, uHQoprtlaquro o xaxgofi 3Be3Ae:

HoMep HD; BD, ADS, my, cneKlpaJlbHblfi ruacc, V, B-V, U-8, tataxril{rlecKlle KoopAuHaTbI

/, b, osini rr yKa3aHr{, Ha nprrHaAJre)KHocrb K cKo[JIeHI{K, nttuuuofr.3Be3AHofi rpy[IupoBKe'
Karanor 6rrl ygo6en r pa6ore, noJrb3oBaJrcr 6omuroft [onyJlrpHocrblo y c[eqtraJlucroB rI

rrocJryxur oqronori 4la 6onrruoro psAa pa6or no crarlrcrlrqecKoMy rr3) reHurc BpaIrIeHI{, y
pa3Hbrx rurroB r{ rpyIIII 3Be3A, B ToM tlucJre r,I AJIfl HecKonrxUx pa6ot ero coctasurenefi.- 

Boo6qe ronopi, c KoHrIa 60-x-uaqara 70-x roAon 6rrcrpo yBefluqrBaerct trI{cJIo cratert,
[ocBrrqeHHbrx r{3yqeHr{rc BparrleH}rfl 3Be3A, Ir pacllll{pflIoTcf MeroAl{tlecrrad nogxoAbl IIo
oupegeneruro USini 11 O6IacT11 IIpIIMeHeHIIfl pe3yJIbTaToB TaKux onpeAe.uenuft.

CrpyunnpyeM ocHoBHbre pa6orsr Uo 1973 r. BKJrK)qnreirbHo no HecKoJIbKI'IM Ha[6oree
B€DKHLIM pa3AeJIaM.

L. Yconep[reHcrBoBan[e rI pasBrrrlre MeroAoB.

[80]: 3. Axgepxunn. MoguQrxaqlrs MeroAa I. IIIafina u O. Crpyne

[81]: [x. Xar.rffirc. O.reul Ba)<Hzrs (ogna us nepnux) pa6ora no pa3BI{THIo MeroAa
pasge6uofi or{eHKu o, ra sini y Bpau{arcquxc, 3Be3A rr3 conocraBilenufl. na6mogaer"rlrx

npoSulefi cleKTpanbHblx nnnufi B [aneKoM ynrrpaQuonere I{ B nugulrtofi o6ilaclr cneKTpa.- 
2. Btunxne-6ucrporo Bpaqegru xa xa6moAaeurre (n.nn oflpeAenfleMue) xapaxre-

prrcTrrKH 3Be3A.

[82-84]: Harruuro ceprra pa6or LI. Tyor'aranesa u B. Ocuu no u3yqeHrlro Bo3Mo)KHoro BIIUTI-

HII,Ifl oceBoro BparrleHr{fl Haw|/\cila6btx Il crIJIbHbIx wtsnfi floiJlolrleHrfi I{, cJIeAoBareJIbHo, Ha

pe3yJIbTaTbI OIIpeAeAeHI{f, xIIMI{qeCKOrO COcTaBa atr,rOc$ep Bpalllarcquxcr 3Be3A'

[85]: o ooageficrnuu BparrleHfir Ha pacnpeAeneHlre eHepr]ffi B HerIpepbIBHLIx c[eKTpax
A-sneag. Teopernvecxue pac.qerbl I{ q)aBHeHlIe c xa6nrogenualrn.

3. Onpege.nenrre rr ananrrr cxopocrefi Bparqen[fl g.lrrr pa:tnrrrrnblx KJraccoB Ir rpyrn 3Be3A,

oco6exno arroMaJrblrbtx.

[86]: auanrs oco6ennocrefi/(osini) y pasrtrtlHblx r]rrloB reKyJItpHbIx u repeMeHHblx
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3Be3A (Tr.rtra B Eonriuoro flca, Be, Ap, Am, 5 Illrra u Ap.) c ni,lrogou o roM, rrro
xapaKTep apauleHi.tl TIJII4 ero rr3MeHeHr{rr Moryr cJryxnrr npuvlluori SreiSguofi [epeMeHHocrr{
ulr,r 6um cBfl3aHHbrMrr c aHoMaJrbHocrrro 3Be3A,

[87-90]: onpeAeJleHue cropoctefi Bpau{enr{s AJrfl 3BesA A u F rpenMyrrlecrBeHHo
KJIaCCOB CSeT}IIvIOCTU II[.

Bue o6aopa [puxoAl,ITcq ocraBl{Tb, K coxaJreHr{ro, ,6orruryro uoq6opry c:rateri, rge
AarcTc.u noJIe3HbIe, Ho pa3po3HeHHble cBeAeHra o usini Aflfl orreHb uedonsrunx rpymr r,rlrrr
orAerlbHblx 3Be3A, a raK)r(e AaHHbIe crarr,rcrr.rKr{ usini, nogrnepx<Aaroque paHee cAeJraH-
HbIC 3AKJIIOIICHI,Iq,

4. Bparqeune 3Be3A LI ero cBfl3b c HepaAr{aJrbubrMlr rryJrbca[rlrMr{, nrepuguoHa.nrHofi
qrrpKyJrfl rIHefi , xonrexqnefi n uaxporyp6yleHrhomrro.

[91]: M. Xax. cepna I,I3 Tpex crarefi o cBrr3r,r Bparr{eHn, 3Be3A c KpyrHoMacrrra6HbrMu
ABr,rr(eHHrMrr n aruoc$epax.

[92]: rorrannexcHrlfi rr oqeHb naxurtti Teoperr.rtrecKufi aualras naalruogeficrBuq BpauleHu.f,
3BC3A I4 KOHBEKIII{I{, BEAYIIICTO K IO'BJICHI,IIO gI$SCPEHq'IAJIrHOTO BPAIIICHII', KPYNHO-
uacurra6nrrx MepI,IAI,IoHaJIbHbIx qr,rprynaqrari rl rpaAr.reHTa floBepxHocrHoft tertlueparyptr
3Be3Abr OT eKBaTOpa K UOJrrOCy.

5.BnytpeuueecTpoeHI{eII3BoJIrcqHflBpauarcq[xc,3Be3A.
[93,94): B cBoeM rpeABaplrreJrrnou [93] rr 3areM Syugar'aenr'aJrbHoM [94] r.rccnegoBaHr{rx

BaH AeH Xenefi, rlcrloJrb3yr na6nrcgarenbHble AaHHbre o tsini (uperartryrqecrBeHHo r{3
KaraJrora [27D n reopurc BHyrpeHHero crpoeu[fl r,r oBoJrrcrdr,rrr 3Be3A, BbrnoJrHr{n KoMrr-
nercllbrri aHaJIu3 npo6ner"mr npo?IpxoxneHru r4 gBoJrrorlr{r.r 3Be3A Ap, Am r,r Apyrux MeAJreHHo
Bpaulaloqtlxct 3Be3A paHHI{x c[eKTpaJrbnbrx KJraccoB c yqeroM e$$erron recuori gnoficr-
BeHHocrI{, o6ueua u florepl,I Maccbl.

[95, 96]: aHaJrI{3 gBoJrrcIlrllr 3Be3A c crrJrbHbrMr{ MarHr,rrubrM}r [oJrf,Mr,r, npuoogaqefi r
na6rrogaeubrM MaJrbrM !e: B cryqae t95] - 3a cqer [epepaclpeAeJreHr,rfl MoMeHTa Ko-
JrllqecrBa ABI,DraeHHff BHyrpu 3Be3AbI rounerqneri r.r3 cr.rJrbHo 3aMarHr{qeHHbrx KoHBeKTT{BHbrx
,Aep; B cJrytlse [96] - sa cqer MoulHoro 3Be3AHoro Berpa.

Paccrr'rorpeurllo MexaHI{3Mos cllaruori norepu ynroBoro MoMeHTa Maru]rrHbrMr,r 3Be3AaMr4
B lpoqecce eBoflroq[rr rrocBtrrrlenbr raK>r(e pa6orrr [97, 98].

Paglraqntte acIreKTbI BHyrpeuuero crpoeur{s, flepepaclBeAeJreur,It Macc rr BuerrrHr{x
npoannenrafi BpauleHrrfl y 6rtcrpo I,I MeAJreHHo Bparqarcquxcfl 3BesA paccMorpeHbr reo-
perr{qecKr{ B r{r,rKJre pa6or I,I. Tyounnena [99].

6. Bpaqenne 3Be3A no3AHI{x crleKTpaJrbrrrrx KJraccoB (G-M)rxpouocQepnafl aKTr.rBgocrb
I{ cBq3b c Bo3pacToM

[100]: A. Cxyuanuu flpurueJr K 3aKJrroqeHr,rro, rrro xporrrocsepnaa aKTI,IBHocrb, xapaK-
Tepfi3yloqaflcs, frIdTeucuBHocrb gM]rccr{oHr{btx H uK luuufi. CaII, u BeJrr{q[rHa noBepx-
HocrHoro MarHrITHoro not/. (H) y IQ3AHI,IX 3Be3[ rrpo[opqrroHaJrrHbr cKopocrrr oceBoro
BparrleHus (r.r o6paruo rpo[opquoHaJrbHbr t0'5, rge , - BpeM{ npe6rrnaHraa 3Be3Abr B
lpeAeJrax rnanuorl flocJreAoBarelruocru).

3ra pa6ora flBils,ercfl. ognofi I{3 flepBbrx B HaqaBureMcs B rrocJreAyrcrque roAbr aK-
rr'rsHellureM u3yrIeHI,IIr KoMnJIeKca gaAaq, cBg3aHHbrx c rtyrqMlr oBoJrrcq]I]I [o3AHI,Ix 3Be3A
rnaaHofi [ocJreAoBareJlbHogr]r, xapaKTepoM Ir3MeHeHr{, cxopocrer} BparrleHr{r, MarHrarHoro
IIOJI' U AKTI{BHOCTbIO BHCIIIHI,IX CJIOCB TAKI,IX 3BC3A.

B cs{su c BBoAoM n crpofi HoBbIx KpyIIHbIx reJrecKorroB, ocHarrleHHbrx cnemporpaearrru c
BbICOKI'IM CrIeKTpaJrbHbIM pa3perxeHr.reM rr HoBbrMr,I T[[aMr,r cBerorrpr{eMHtrKoB, r,r 6rarogapa
6urctpouy pa3BLITI'IIo MeroAoB aHaJIrI3a 3Be3AHbrx cleKTpoB $p'onr r,rccrregonanlrfi, cni-
3aHHr,rx c oceBbrM BparrleHr,reM 3Be3A, CTaJt OqeHb 6uctpo paepacrarrca, raparr"rr"Ho
9ToMy yBeJlurrl4Jrocb BHUMaHI{e x paepa6otre reoperr.rqecKr{x Boflpocor Sopllraponauux
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3Be3A ra3 Mex3Be3AHoli cpegrt, K LrgyqeHurc cBr3u BeJruqI{HbI yruIoBoro MoMeHTa [I 3aKoHoB

BpalrleHrfl (no pagnycy u tro noBepxnocru snesg) c oc6ernocrsMu oBonrcqm{ (u amuouocru)
MoJrogbrx 3Be3A K l,rcxogHofi rnasHori [ocJreAoBareJrbnocTll, B [peAeJrax rnasHoft rIocJIe-

AoBareJrbHocrt4 H B nocJreAyroqnx cra1frflx (nosgHze ruraHTbl Ir cBepxrllrraHTbl, uyJrbcrr-
pyroque 3Be3Abr tr rrp.), BrJrorb go Soprtarponanns 6emrx KapJrEKoB, netlrtpounrrx 3Be3A I,I

BO3MOXHbTX rrepHbrx Abrp.
OguarO fie-sa OrpaHI{qeHHOcTu O6r,eua AaHHOIO o6sopa [puxoAuTcs nepefitu ot

auaJr}rrr,rqecKrr-oflucareJrbHoro crr{Jrf, l{3JloxeHr{f, X Xpatrofi, Te3I,IcHOfi MaHepe o606lr1eruar
HaKorrJreHxbrx 3a [ocJreguee 20-letne cneqeuraft u ,rroroB I,I3yqeuufl BpaIrIeHI.Ifl 3Be3A,

ocTaHaBJII{BaffCb TOJTbKO Ha oTanHbIX, y3JIOBbIX CTaTbrX I{ OCHOBOIIOJIararcIIIUX pe3yJrbTa-

Tax, TeM 6Onee qTO B MOIO, xopotuo y[optAOrIeHHyIo KaPTOrexy pa6or rro oceBoMy

BparrleHrrro 3Be3A 3a paccMarplrBaenrufi nepuon 3aHeceHo cBbIIse 400 opurunaJrbHblx rr

o6o6u{aroulnx crarefi ra c6opuuron taxr,rx craterf.
1. flpogonxaJrocb pa3Bprrr{e MeroAoB Teoperr,rqecK[x pacqeroB upo$uuefi cneKTpaJlb-

uux luHuft, pacurlrpeHHbrx Bparr{eHrleu, aruocQepHblMl{ ABIlDKeHuttMvrpa3HbIx uacurra6on ra

ApyrrrMrl $arropauu ([x. Konausc, L947; @. Knapr ulp., 1979; Bcero oKoJIo 7 crareft).
2.Betucu pa6oru rto r,r3yqentrrc opueHTaqr{pr ocefi npauleuurl 3Be3A pa3JltrqHblx rI,ItIoB B

rpocrpaHcrBe B cBr3LI'c rpoqeccaMn snesgoo6pa3oBaHl{t (8. fyrpn t1011; A' Cogep6lou,
1985; II. ,[,oirnr u gp., 1984 [102]; 8 crateft[.

3. Yro.rHsrucb lI pacruupflnttcb crrucKtr craHAaprHblx 3Be3A c uau6onee rorrHbIMH

orpeAerreHurMr,r cKopocreli apalqeHna ([103], 2L7 ssegp,O9-F9; [104-105]; 5 ctatefi).
4. A. Yecyrn n Vl. @yryga co3AaJII{ n 1982 r. pacuupeuurtfi Cnogurtfi xatanor

cropocrefi BparrleHflr 3Be3A c nolnoroi lo 1980 r. [106]. Katanor 3HaqI{TeJrbHo yBe-

Jrlrqr{Jrcfl ro cpaBHeH}rro c npeAbrAyqefi ero nepcuefi [78] u colepxnr 6472 ganracr,r. He-
AocrarKu KaraJrora [pex<Hr,re: r{Merorcs Jr}rrub HoMepa HD n BD, nasaaHur :segA, usini u
6u6uuorpaSuqecKre ccunxu). Karanor I,IMeer xog N3063 B UAI n Crpac6ypre.

5. Oxono 4O crarefi coAepxar ua6uroAarenbHbre, crarl{crrrqecKl,Ie u reoperuqecKue

AaHHbre o6 oco6euuqcTflx BpauIeHI{, 3Be3A Ap u Am, o B3al,IMogefictsua BpaIIIeHu, u
Marnr{Tgoro [oJrf, B flpoqecce $oprranponaHurr r( eBoJIIoquI{ orrrx 3Be3A Ao ilIaBHofi no-
cJreAoBareJrbHocrr{ I{ B ee lrpeAeJrax. Bugenntr,t mrms pa6oru [107-1 11].

6. Pasnusarucb MeroAbr (c'1. [81]), a raKx<e ux rpurrra pa3AeJrbroro o[peAeJreHl{fl De Ir

sini no ynmpa$noneToBblM II 1ro Bfi3yaJIbHbIM cneKTpaM 3Be3A ([112, 113] - "pa3BuTue",

t1 141 - ;*prrr*u";.
7. Orono 50 crarefi coAepxar HoBbre ua6urogarenbHbre AaHHbIe o tlsini AJL TecHbIx lr

BI{3yaJIbHo-ABoriHbIx 3Be3A, "Hopiuaaurux" 3Be3g B r A c y3KlIMu rrttrttflMut (n cnxsn c
npo6ner"rofi Bparrleur{rr Bp-, Ap- u Am-snesg), 3Be3A B paccerHnblx I,I ffapoBblx cKortreul{sx,
3Be3A raJlo lalaxtltxu, Be- u B-A-F-3Be3A c o6onoqxal,Irl, HoByIo cTaTucTuKy AaHHbIx B

paMKax npo6neuu eBoJlroquu erl{x 3Be3A' flpur"reprt n [115-117].
8. fianrneftmufi uporpecc Aocrr{rHyr B u3yqeEupt BlruflH.tt BpalqeH}r, Ha caMble

pasuoo6pasHbre xapaKTeprrcruKr/r r napaMerpbl 3Be3A: Ha paclrpeAeJreHl{e sHepru[ B

cneKTpe, Ha r{HTeHcuBHocrr{ ttunkrir, olpeAeJlfleMrtri xr,rIvru.Iecrnfi coctas arruocSep u
cneKTpaJrbuyro xnaccraQuKartruro, na Sopuy floBepxuocrtl 6rtctpo Bparr1arcu{uxc{ 3Be3A I4

3aKoHbr lr3MeHeHrrrr Tettt g rro rroBepxHocrr{ r4 rroreMHeH}L K Kpalo A[IcKa B pa3nblx AJII4HaX

BoJrH, Ha cBeruMocrr{ My, rroK&3a'teJr[ qBera B pa3Hblx uBeroBblx cl{creMax u I4K-ug6rruxn

rlBera rr r.g. [Is npLIMepHo 20 crarefi yrIoMrIHeM UI8-122}
9. Bpauleuue u [yJrbcaqulr 3Be3A (n ror"r qucJre u Hepagl{aJrbHue). Oco6oe BHI{MaH[e

,'AeJrrJrocb u3ytreH[ro cTr4MyJrHpoBaEufl, HepaEuaJIbIIbIMI{ IIyJIbCaIII{flMU noTepb BeIIIecTBa y
6rrctpO Bparrlarculllxc, 3Be3A ($enoueu Be) u xapaxrepy r1yJlbcaqrafi y rvregreuuo Bpa-

,rlarorr{rrci Bp, nosgnrax Ap-sresg (A3-F0) I,I 3Be3A ruua 6 Il{ura. Vls 25 crarefi no er:oft
teue nau6olee un$opr'laTuBubl ll23-t25), a TaK>I<e cepua pa6ot [.Y. Kyprqa c coaB-

ropaMr.r o Monthly Notices RAS; 1987 r. r,r uosxe).
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10. Ponl BpaIr{eHI{, B oBoJIIoqI{[ MoJroAbrx Maccr{BHbrx snesg, Blnxnr.Ie BparrleHr,rf Ha
ycrorivunocrb MaccLIBHbIx 3Be3A, Ha [epeMelrrr.rBaHlre, Ha yBeJIIrqeHr{e reMnoB rrorepr,r
Maccbl 3a cqeT SBe3AHO[O BeTpa I{, KaK CJreACTBt4e, Ha ycKopeHHyro [orepro yrJroBoro
MoMeHl'a. Bltuomreno 6onee 40 pa6ot. I{g Hara6onee BaxHbrx cJregyer raguaru tl2|l3}l,

11. l4s 7 crarefi lro o[peAeJreHr.ro [eprroAoB BparrleHrr{ 3Be3A Tr.r[a T Telrqa no *prrui,
ilep}IoAl'IqecKl{x I{3MeHeHllfi 6recxa erl,Ix BpalqarcUrlxcq [rrur.rcrbrx 3Be3A orMerr{M Jrr{rubrL3t,7321.

12, 3acty>xuBaer c[eqrraJrbHoro ynoMr,rua*ue cepfifl r,r3 AecqrKa pa6or x.-JI. u
M. Taccyneir, Haqarat s 7982 i. u paccMarpr.rBarcrrlar reoperr.rqecKra npo6ner,,ry Mepr.{-
gIaoHanr,HoIf qupKyJIflIII,Iu y Bpalqarcqfixcq 3Be3A, B ToM ql{cJre I.I [pr,I Ha[r.Iqrrr4 MarHrrrHoro
uolx, ,[aro ccbrJrKy ua 1O-ru crarbro erofi cepuu [133].

13. BuuonueH pf,A Teoperutlecxux pa6or o paHHr{x craAlrflx QoprranponaHr.rr Bpa-
qarcquxc.s snesq (nporosnesg), B ToM tu{cre u MarH[THbrx, n parlrner?ru]rx [yrrx r{x
oBoJrroqprr{ ft34-1361. o6rqee vlrc;ro pa6or no srori npo6neue ne uenee 20.

14. B nocneAHlte roAbl rIosBI,IJII,Icb pa6oru [o [ocrpoeHuro ruogereri Bparqarcquxcq
MarHHTHbrx 6enlrx KapJrrrKoB (6-7 crareli).

15. YIt [pI'IMepHo 3 gecarxor ctarefi rto MoAerqM BHyrpeHuero crpoeHr,rfl, BHyrpegHr.rx
gnr.orcenuri r.r yc"rolYrvrnoc.rr.r Bparqarcquxc{ 3Be3A orMeqy [13g, 139].

16. Bax<nefiul'IM AocrI'IxeHIreM [ocJleAwrx20 Jrer B uccJreAor,altlrtr oceBoro BparrleHgs
3Be3A I{ cBf,3aHIIbIx c nuu drr.reuqecKl{x rr gBorrrcqrrouHbrx xapaKTepprcrr,rK 3Be3A ,Br{nocb
Teoperl{qecKoe I4 rlpaKTl{rrecKoe pa3Br4TI{e r{ Irr[poKoe I{crroJlr,3oBaHr4e HecKoJrbKrrx pa3-
uonuguocrefi $ypre-aHanr,raa upo$urrefi cleKTpaJrbubrx lunr.rrir, rrro rro3Borr.rJro, Bo_[epBbrx,
go6r'rrrcx BecbMa BbIcoKI'Ix ro.{Hocteli B olpeAeJreuun osini (go uecronrrux xu/c r{ Aax(e
Aonefi xr'l/c) u nepefitn K MaccoBoMy I{3yqeHuro BparrleHrrfl y 3Be3A F-M rnannori nocnego-
BaTeJ[,HOqTil r.r Apyrux IO3AHI.IX 3Be3A r{, BO-BTOpbrx, [oflyrrr.rTr, BO3MO)KHOCTb B pe3yJrL,TaTe
ToHKoro aP^aJ[usa upoQuneli r.uuwit BblAeJrsrb KoJrrrqecrBeHnufi nrnag pacur,rprrcqlrx
areHToB pasauvnofi flprrpoAbr u"sini, gussepeHrluaJ[JHoe Bparr{eHrre, u,, tl7 lr qp.). 

^

TeoperravecKl4e ocHoBbI TaKoro rloAxoAa K aHaJrr{3y npo$unefi crreKTpaJrbHbrx rnnr,u?
(nepoxog ,ra l,-upocrpan^crna n $ypr,e-upocrpa.crBo) ceoplrynprpoBan erqe [x<. Keponl
(nauano 30-x rogon [3, 10]).

Brrgarorqr'rric, BKJIaA_B gTy AI,IHaMEqnyro o6lacrr, acrpo$usnxr{ BHecJrrr M, Cruur [139],[' rpefi u4o_l42], A. Boorr [143], [. copep6ror'a [144, 1451, c, Banuyuac ti46], T. A;-v,wur |471, Y. Beuq u M. Merigxop [148], A, Toxonuuuu [149] r gp.
17. OnpegeneHrrf, cKopocrefi npaqeulrs H MaKporyp6yneurnrli gnraxeunlr c slrcoxorl

TotrHocrblo' orpa6oraunocrb MeroAl{ru ua6nrogeHlrri s conMecrrroM aHaJrI43e c [apa-
MerpaMI{ 3Be3A' [orytIeHHr'IMI'I ApyrlrMn MeToAaMI{ (xporuoc$epnbre, oMrlccuoHgbre rvrqrru,
paAI'Io- E peHTreHoBcKoe I{3ryqeHl4s, MarHlrrHbre rloJrfl, [epeMeHHocr:r 6uecra u rlBera rI
up.), nosaOll{Jll{ BL}InoJIHI'ITb prA 3aMerlaTeIbHutx ,Ccn"goriHuri, Cusannux c Slrslrxoft u
enoffoqueli MoJroAbIx $opullpyrouql{xcq 3Be3A, 3Be3A HrrxHerir .racrr.r pnaspori ,rocrrego"a-
TeJIbHocTI{ I4 KpacHr,Ix,r-I{raHToB, rAe oflpeAeJr{Ioqyrc poJrb r.rrparcT BeJlr{qtrHa r.I xapaKTep
oceBoro BpaIrIeHI{q [150-162]. ffaxoneq, 3acJryxllBalor orAeJrbHoro yroMrrHaHnx Tpygir
HeAaBHero ceMl{Hapa rlo gBoJIIoqaLI BparrlareJrbHbrx flapaMerpoB MoJroAbrx 3Be3A rr,rinoft
Maccbl [163], rge cyMMlrpyloTcq Bller{aTflrloqlre I{TorI{ pa6oru 3a [ocJreAHrre 10 ler no
oroMy KoMrrJrercy npo6nerrl.

o6rqee qr4c,,o u3BecrHbrx MHe craterr uo n. 16, 17 ue r,rexee 150.

3AKJIrcTIEHI,IE

CauoxpurrzvHo paccMarpnnax gaunrrfi o6sop rax HeAocrarorrno ygavutrft lr 11orgrrri,IloJlaralo' YTo rrpe3BEIqar:tuag-BaxHocrb upo6,ueurt, 3Har{IrreJlbHbre AocrI{xeHI{, B eepaspa6orxe 3a [ocJIeAH]Ie 20 r,er r 6onr,ruzi repc[eKTrBbr na 6nuxarTrrulle roAr,r ro3Bo-
Jlqror MHe c+opr'rynnpoBarb B 3aKJrroqeHr.r[ Tpr,r [oxeJraHrEx (perorueugaqrr,r):



A. Hamana fiopa co3l{art geftcrnrarenruo cnogurtli KaraJlor cxopocteli Bpalqeu[q 3Be3A

c BKJrroqeHr{eM B TaKoBoli ncex [apaMerpoB 3Be3A, neo6xogurtrtlx AJIfl KoMrIJIeKcHoro

I4CIIOJIIT3OBaHIIfl.

l-i- llone3H() Or,Ino
HapoAHoe coBeulaHr{e,
r4TOfaM IA [pO6JIeMaM [3yrIeHI,It BpaIrIeHI'Ifl 3Be3A'

B. ArryantHbrM AeJroM sBJrfiro'rcs raKxe [oAroroBKa It I{3AaHIle (negyuluu cne-

rlr.raJrr{croM lrnu rpynuofi c[equaJrr{cron) go6poruofi tt tr.tacut'ra6HoI1 IrloHorpa$r'il{, rlenurou
locBrrrleHHoft rpoSnelre u3yqeHr{q oceBoro BpaIqeHI,Is 3Be3A I{ Mnoroq[creHHblx collyr-
crByroqux BolrpocoB (uerogsl, pe3yJlbrarbl, $uwtra, enonroqua)'
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II3YTIEHIIE MAJII,IX [IJIAHET B KPbIMY:
oT:-TtrAHHOB AO HAItrI{X AHEI,I

H.C. Hepuux

Kpr,trrlcxal acrpo(tuauuecxax o6cepnaropun

STUDIES OF MINOR PLANETS:
FROM SHAJN UP TO THE PRESENT

N.S. Chernykh

Cosganue clrMell3cKoro Qururana flyrxoncxofi acrpoHoMr,rqecKori o6cepBaropr,ru coB[aJro
c opraHl{3allueft uexgyuapoAHoli clyx6u MaJrbrx ruraHer. CuMer.rgcraf, o6cepnaropnx c
caMoro HarlaJra BKJrIoqI,IJIacb B ory MexAyHapoAHyro nporpaMMy fl, Z), u c re.rllop Kpurvr
HeI{3MeHHo cBr3aH c I'I3yqeHHeu ilalrtx. [JIaHer, BHoc, 3,aMerHbrri BKJTaA n ucine-
AoBalrue oco6eHHocrefi ux ABIrxeHrIfl LI orKpbrrrre B rrorce MaJrbIx rlJraHer HoBbrx
o6rexros.

Ha6nrcgeur'rs' lrtttu Haqarbl s 1912 r. f.H. Heyfir"runuu, roroprui B TeqeHr4e roqr1a
TpI'IAqarr'I JIer ocraBaJrcfl ocHoBHbItrl Ha6lrogareJreM no erori [porpaMMe. C 1916 r.
9^116rrcryrur4x rpr,rHr{Maror yqacrr,re c.}I. Bersncxuft, c 1923 r. -- B.4. Anr6uqruli n c

. L925 
". . [o' IIIafiH. [.ra ua6mo4eHufi upr,rlrenaJrcf, r,rsBecrHbui uanruoncrufi gnofiuorTr ac-

tporpaQ' Torga ro scefi MexAyrapoAuofi cnyx6e MaJrbrx rJrauer sro 6ura caurrfi MaJreHb-
rufi uucrpyuent - o6lexrl{Bbl ero KaMep [rMeJrr.r Ar,raMerp Bcero Jrr.rrub 12 cu u eoxygroepaccrorHl{e 60 cr'r' Telrl xe MeHee B pyKax orrbrrHbrx cr,rMer{3cKr,rx na6lrogarenert on ganan
6necralqr're pe3ynbrarbl, cocraBl,IBrrrue Mr{poByrc r,r3Becrr,rocrb Curr,rer,rscrori o6cepnaropnu n
ganuor?o6nacrn.

I{enrro cnyx<6rt na6nrogenr.rrt flBJrrnocb o[peAeJreHr.re KoopAr.rHar r,r3BecrHbrx MaJrbrx [Jra-
Her AJIa KoHTpoJrs rnx op6r'rt, a raKx<e [olIcKI{ HoBbrx o6texroa. 3a roq cuMer{3cKrre acrpo-
nor'ru QotorpaQnporama go 100-150 rrap [Jracrr.rHoK c MaJrbrMrr rrJraHeraMrr. fla cuuMrax,
cQororpaQnpoBaHHblx rro MeroAy MerxoQa c gKcrro3r{rlr{ eir 2 u, [oJryqarr.rcb uso6pax<enr,ra
MaJrbIx [JraHer go 14-fi BeJrI'ItrLIHbI, B cpeAHeM or 2 go 4 uatux rrJraHer Ha rrJracrr{HKe. Ho-
Bbre acrepor.rAbr B sTnx upeAenax ,pKocrrr yxe rorAa Bcrpetralucb peAKo _ B cpeAHeM
ograH Horuri o6rerr ua 10 ugaecrnrrx. 3a rog n cr,ruer,rse or*purrarr.r or 10 go 2oHonrrx
acrepol{AoB. Bce gpyrue o6cepnatopur - yqacrHr.rKlr MexAyHapoguofi cnyx6ri MaJrbrx [Jra-
Her - nprrMenqrr'I 6oree MoIrIHbIe acrporpa$u, oAHaKo Clrtvreuicrac o6cepnar:opraa He ycry-
uana 6_onlrul'IHcrBy I'rs HI'IX rro qrrcry na6nrofiennr:r r{ KoJrrrqecrBy orKpbrrbrx acreporrAoB.

Ha6lro4eHua s CuMeuge He [peKpalqaJrr{cb Aaxe B roAbr rpaxAaHcKofi noliuu r,r 6eno-
rnapgericxofi oKKyrraryu Kpurrla.

B 1925 r. n Cuueprg repeexaJlll f.A. n fL@. IIIafiHrr. Xora I.A. IIIafiu cneqlraJrbHo
MAJIbIMU IJIAHCTAMII HE 3AHIIMAJICfl, B TOT rOA OH TAKXE [PI{H'JI YTIACTI,IE B TIPOTPAMME
ua6nrogenufi Ha acrporpaQe. B peaynbrare uM orKpbrra KoMera igzsvl luatlr-rtrraac-
Cona, uepeorKpblTa KoMera Bpyxca-2 B oqepeAHoM Bo3BparrleHr.r[ pr orKpbrru 3 nonrrx
MaJIbIx IIJIaHeTbI' [oIyrII'IBuIue BlocJIe[cTB]Itr llocToflHHble HoMepa. fI.O. Illirin BcKope cTa-
Jra aKTI'IBHbIM flacrHl'IKoM [porpaMMbl na6lrcgennri MaJrbrx rrJrauer. Ero orrprrro i7 *a-
JIbIx [JIaHeT' BoIIIeAIIIUX B KaTaJIor [oA IIOCTOTHHbIMI,I HoMepavrnr, rt nosas roMera IIIafiu-
IIIangax.

Benr'rxaa ore.recrseHnas nor?Ha [pepBaJra ery pa6ory, Ho, n, HaxoAf,cb B gBaKyaq[r{ BKrata6e, cr,rMer{3cKrre acrpoHoMbr [poAonxaJrr,r,,u6rrog"rl{fl u orKpbrJrr{ s l94zr, 5 acre_
por.rAoB.

flocne- oofiurl, xor4a Cnuelrscxax o6cepBaropwr. craJra coc,Tapnofi.rasrrrc BHoBb co-
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Ta 6lurra I

guclro ueuyuepoBaHHLIX acrcpoltAoB, orKpblrblx pa3nbIMu o6cepnaropnrrrlt

l9t2-1915
t9t6-1920
1921-1925
1926-1930
l93l-1935
1936-1941
l 948-l 953

1912-1953

98
102
196
458

496

218

372

1940

6l
108

52
166

154

tt4
253

908

l4
t2
7

77
346
206
197

859

5

6l
264
141

253

724

Ta 6l u q a ?.

Bx.naq o6cepnaropufi n orxpsrilre MaJrbIx IInatreT, [OJryqHBrXHX nOCTO.sHl!6Ie rtoMepa

Horaepa nraxer

701-800
801-900

901-1000
1001-1 100

I l0l-t200
1 201-1 300

l 301-1400
1401-1500

701-1500

44
66
58
54
44
39

l6
26

347

t4
20

8

23

2l
10

l4
5

115

I
2

10

l5
33

1l

75

2

l0
3l
l6

8

67

3AaHHorl Kprnacrofi aqpo$r3l.I.IecKofi o6ceptsaropl{I{ AH CCCP (KpAO), oAHoIi I'I3 repBblx

HaytrHbrx nporpauu n Clnueuge graJro Bo3o6HoBJreHIre Ha6rIoAeHI.rfi MaJIr,Ix rlJraHer. Ha6:to-
gerra ,arirrttcs s 1947 r. Ha BoccTaHoBJIeHHoM actporpaSe c o6'F,eKTrIBaMI{ oT MaJIb-

qoBcKoro reJrecKorra [3, 4]. K roMy BpeMeurr B pac[opl>KeuktLr acrpolroMoB rIorIBIltJrI'IQL'

BbIcoKoqyBcrBI{TeJtHbIe aMeplrKaHcKr{e Qotounacruurr Kodak, Ha Koropblx c reMI'I ><e 12-

cM o6.beKTr.rBaMr,r 1rprr gnyxuaconofi oKc[o3I{qEIr uonyqaluci5 acrepolrAbl Ao 15-fi BeJII{tIIrrIbI.

3a nocflesoenurrfi uep]roA s Cr.rN{euge orKpblTo 6onee 250 uenyr'repoBallHblx MaJrbIx

lJraHer. Ha6nroAeuu, npoAoJrx(aJrr.rcb Ao 1953 r., rloKa Ha6JIroAareJILI B.A. Anr6rlqrurl
(1891-1952) lr II.O. IIIafiu (1894-1956) 6unu x(r{Br,r H 3AopoBr,e ro3BoJlsJro lrM rpoBoAl{rr,

6ecconnlre Horrfi y reJrecKofla,
flpogyrrunuocrr cly>x6r,r na6lrogenr.rrt uanrtx [JIaHer Mox<Ho oIIeHI{Tb rpeMn [oKa-

3arerqMu:
1) vucnor,r Ha6[IoAaBIxID(cfl o6]eKToB I{ I'I3MepeHHbIx [oJloxeHl{ii;
2) uucuorrl o6napyxenubrx HeHyMepoBaHHbIx (nensnectnr,rx) acrepoltgoB, florytlfiBllrux B

pe3yJrbrare Ha6rroAeHull [peABapHTeJIbHbIe o6o3Har{eHrrfl ;

3) vucnou orKpblTblx HoBbIx MaJIbIx [JIaHer, rloJlyqlrBlurrx fiocrosHHble HoMepa. Ha oc-

HoBe Ha6Jrlogeur,rri ganuofi o6cepnatopuu.
flogcvetr,r [oKa3aJIH, rrro Bcere n CfiIvreuse 6rtlo oupegeJreuo cBLIUre 12 tttc9..t npu-

6nr,rxennrrx nonox<enr.ul yxe I43Becrubrx MaJIbIx [JIaHer Lr BbI[oJIHeHo He Meuee 3 rutcq'r
ToarHbrx r,rsuepenrri KoopArrHar HoBbrx o6'beKToB, o6napyx<eurblx B xoAe pa6orbl. Cnegyer
orMerr{Tb, rrro B Te BpeMeHa orrpeAeJreHl4e KoopALIHaT no So'rorpa$url 6bl.rlo cJIox(HoIi 3a-

AatIeIi, TaK KaK BbIqr{cJreHI{, [porr3BoArrJrr,Icb IIp[ rtoMoulu apuSrttouetpa I'I Ta6JrIrrI Jlofa-
puSr,lon. B ra6n. 1 npegcranreHbr AaHHbre o KornqecrBe HeHyMepoBaHHbIx acrepouAoB,
orxpr,rupu s CuMeuge rr B Tpex Apyrrx o6cepnatoprax, HarI6oJIee aKTITBHo pa6oraBlil[x ilo
npolparre Ha6IIoAeHuIi MaiIbIx nJraHeT B AoBoeHHbIe rogbl - lefiAelr,6epr (actporpa$



40 cr,,r), lIoxauuec6ypr (25 cru) u Yrrnr (40 o,l). B ra6l. 2 nprane4eurr cBeAeHr4, o pac-
IlpeAeJIeHlII{ OTKptITLIx TaM [JIaHeT, nOIyr{[BrxI,Ix IoCTOqHHbIe HOMepa. ,flaHnue [peAcTaB-
Jreubr orgerrbHo rro Kax(Aorf corne HoMepoB.

CuMetrscxaq o6cepnaropuq ro tl[cry orKpr,rtsaeMbrx acrepor.rAoB r{ rrr{cJry 3aHyMepo-
BaHHbIX MaJIbIX [JIaHer BCe roAbr 3aHr4MaJra BTopoe r{ecTo cpeAr,I yqacrHr.rKoB MexAyrra-
poguori cnyx6r,t MaJIbIx rlJraHer LI ycrynaJra rrepBeHcrBo ruur ferlgenr6eprcxolt o6cepna-
ropllu c ee 40-crr,r acrporpa0ou. Bxlag crrMerr3cKr{x acrpoHoMoB B r,r3yr{enr.re [oqca acrepou-
AoB ,BJIserc, BecoMbIM u tlo Macrrrra6ar'l conpelrennorir Mex<AynapoArorl cnyx6rr na6lro-
geuuri MaJIbIx [JIaHer. B Karanore orrpruufi HenyMepoBaHHbrx acrepor{AoB, r{3AaHHoM B
1982 r. Mapcgeuortt [5], curr.leuscxuft pesynrrar cror{T Ha ceAbMoM Mecre cpeAr,r Aocrr,rxe-
uuri 111 o6cepnaropuft ultpa, I,IMeIoqI{x orHorrreHr,re K orKpbrrr{ro MaJrbrx rrJraHer.

I4nreucr.rsurle flporpaMMu na6nrcgeuulYr uarux [JraHer r{Meror cnoeo6pasnoe flocJre-
getlc'rnne - HeKoropEIe paHee orKpblTble, a 3areM yreprHur,re neuyrtrepoaiHHbre MaJrr,re
[JIaHerbI, roAbl crrycrr, [epeo'rKptIBatorcs Apyrr.rMrr na6nrogarelsuuytB KoHrIe KoHrIoB 11o-
ryrralor rlocro{HHble HoMepa, yBeltllqlrBa, qllcro orKpbltI,IIir, rorga [epBoorKpbrBaren{ yxe
Irer B xlrBbtx. Tax, yxe flocJre [peKpalr{eHr,r, na6nroqenufi [oJryrrrrJrr{ flocrotHHbre' HoMepa
34 rualue [JIaHerbI, oTKpbITbIe s Cnl\,Ieuae B npexHr,re loAbr, a Bcero K Iracroflrr{eMy Bpe-
MeHI'I 3aHyMepoBaHo 145 cwv.enscKllx MaJILrx rJraHer. Ogna us Hrrx, orKpbrras fI.@. [Iitn
5 ceu'ra6pa 1935 r. Ir BKJIlorreHHaq B Karairor noA HoMeporu 1648, rro [peAcraBrenuro I{n-
crlrryra reoperl{qecKofi acrpououwtt (I4TA), floryrrr.rfla Ha3BaHrae "Illalina,' - n .recrr, fle-
laren (re4opoBubr r4 lpuropur A6pal.ronuva, orMerraq ux 3acJryu{ B HayKe.

C nperparqeHl{eM cltMelt3croti cnyx<6u ua6lrogenurl uanrrx [JraHer HeoAHoKparHo [peg-
npI'IHI{MarII,IcE IToTIrITKI{ opraHll3oBarb raKr{e ua6lrogeHnx s xaxorl-rr,r6o gpyrori o6cepea-
Toplltlr CCCP. B perynapnstx na6trcgenl{-sx acrepoilgon 6rrn 3arrHTepecoBaH flpex(Ae Bcero
llucruryT TeoperurrecKoft acrpouolrr.rr.r AH CCCP, xoropr,rri peureuueu MAi c.ran nocne
sol?Hrr Mex<gynapoAublM IIeHTpor'.r e$ernlepuguoii cnyx<6r,r MaJrbrx [JraHer. Heo6xogalrocrr,
Bo3po)KAeHlIr{ acrepou,qHori uporpalr.ttlr,t s Halxert crpaHe Herr3MeHHo orMeqaracb B peue-
HI'Isx HecKoJllrzx Bcecoro3Hblx acrpoMerpr.rqecKr.rx xon$epeuqufi rex ler, Ho Htr oAHa r43
orerrecrBeHurtx o6cepnatoptttt He xoreJra 6paru rua ce6s. BeAeHr.re raxor? cty><6tr.
Haxoueq, r 1963 r. ua upoct6rr I,ITA orKJrLIKHyJracr, ArlrpeKr{rffr Kpr,nrrcrofi aclpo$lrar,rve-
cxorir o6cepnaropl4l{, coulacl,IBlullcr nogo6noourr pa6ory rro MaJrbrM [JIaHeraM. Oax.ru.recrn
ero 6una HoBaq [porpaMMa, opraHl{3oBaHHag Ha HoBoM TeJlecKole, Ha HoBoM r,,recre (n
rI. Hayqg61fi) n nonulru I{crIoJIHI{TeJrxr',rr. finx na6lrogenuri 6r,ll nr,lgenen qeficconcxml
4-0-o"r gnol;rHofi actporpa$. Becru ua6nrogenua 6rrno nopyveHo aBTopy, TorAa aclr{paHTy
vrrA, sa,:r,z,c.rreHHoMy B rrrrar KpAo. B cenra6pe 1963 r., rorrrr.r poBHo qepe3 Aecrry, rer
locJre [peKpaIrIeHI,Ifl na6nrogeHuli MaJrLIx nJraHer r Cr.ruer.ree, ua 40-o,,t ac,rporpa$e 6trnr
noryqeHbl IIepBLIe cHrrMKlI c MaJIIIMI{ [JIaHeTaMI,I [6]. B ronqe 1964 r,I4TA nrrgenkrrr Arrtlpa6oru r Kpr,ruy ABe BaKaHcI/tIr, Ha Koroprre 6unu 3aqr,rcfleHbr JI.I,L t{epgux HayqHr,rM
corpyAHl4KoM-ua6rrcgar:enelt n na6opal{TKa, eli n norraorqr. Ha.ruuax c sroro BpeMeHr{ r{ Ao
Hacroslqrltx gueft nporpalrlra ua6nroyeuuit MaJrLIx [Jraner n Kpr,lr,,ry Br,IrroJlHrerc, coB-
MecrHo klTAu KpAO.

40-o'l actporpa$ cyrqecrnenno [peBocxoAr{r' tro cBorlM Bo3MoxHocrrM cla6enrruft uartt,-
qoncrrut TerlecKo[ [7]. C nonytopavacooor? excno:uqner? oH ro3Borrrer $ororpa$lrpoBarr)
MaJIbIe nJraHerL'I go 18-ft:nesgnoft BerurruHbr. Ffa unacrlrsxax 30 x 30 cru, no*p"iui..q6
none 100 KB. rpaAycoB, 3a oAHy oKc[o3rrrlfiro [oryqae-icfl 2G-30 ac'repor4AoB, a B orAeJrr,-
nrrx 6laroupuqrHblx cJryqsr* - Aaxe no 100, I,h,,rea rur,rpoKoe rroJre speura u o6lagax go-
craroqHo Bbtcoroft npoHl'Iqarcqeir cnoco6uocrbro, TeJrecKon 6olee Bcero noAxogr,rr qla o6-
3opHr,rx ua6nrogeHuri H rlorrcKoB HoBbrx o6:sexr.os.

flporpaur'ly na6nrogeuul? MaJIbIx lJraHel' n Kpr,nnry B Hacroqrqee BpeM, aegyn 4 veno-
tseKa: 3 corpyAHl{Ka LITAu aBrop AaHHofi ctarlr.r - iorpygnux KIACi Ha rraecre na6nro-
aeuuft, r Kprur'rcroli o6cepnaropuu, BblloJrlrqerc{ Becr, KoM[rreKc pa6or, cr]r3agHr,rx 

" "il;AeJIeHI{eM KoopAI{Har QororpaSr.lvecK}IM MeroAoM: $ororpa$llpoBaHrre yqacrKoB ue6i c
MaJTbIMI{ uIaHeTaMu, orox(AecrBJleuue liso6pa>xertnft acrepor{AoB Ha c,HLrMKax, I{3MepeHr{e
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Herarr{BoB r{ BbrrrtrcJreHr{e oKBaropI{aJIbHbIx Koop,ql,IHar o6'beKToB' flrr uenyuepoBaHHblx

acrepolrAoB, Ha6nrogaruruxcq KaK MrrHlrMyM B TeqeHlre rpex HoqeI:I, Bblrrl{cJrslorc, rIpeABa-

pr{TeJrbHr,re op6uru. 3a6orauu aAMr,rHr.rcrpar{nk[TA u KpAO na6lrogarelbHa, rlporpaM-

N{a o6ecue.rena neo6xoguMr,rM ocHarr{eHr{eM: rrMelorc{ KoMlaparop 3Be3gHbIx rIJracrI'IHoK,

ABa KoopAr,rHarno-r{3Mep[TeJrbubrx npu6opa "Acxope<opg" lt neganuo uoly'reunr'Irlr flepco-

*ral61rurfi KoM11[,rcTep. B I,ITA gm o6cny:xttBaulrrl KpblMcxoft nporpauuu na6lrogeHutl rtla-

Jrbrx [JraHer co3AaHo HecKoJrbKo Br,rq[c[I4TeJIbHbIx [porpaMM, Koropble pa6oralo,r a KpAO
xa 3BM EC. 1033 r s ?1TA na 3BM "3ll6pyc" I{ Ha repcogaJlbHblx KoMrbrcrepax.

B re.reHr,re roAa Ha 40-ct,a acrporpa$e Qororpa$r,rpyerct l0Fl20 nap nlacrrHoK c Ma-

JTbIMI{ rrJraHeTaMII, T.e, flpr,rMepHo cToJIbKo xe, cKoJIbKo B cBoe BpeMrI lloflyqaflu 3a roA B

Cuprelrge c MaJrbr{oBcKr{M acrporpa$ornr. IIpu nlt6ope IIeHTpoB cHI{MaeMbIx o6nacreti ocHoB-

Hoe BHr{MaHie yyettercx AaBHo He ua6rroganrulrMcrl HyMepoBaHHr,IM rlrlaHeraM, HoB},IM

o6.r,errau, Hafigennr,ru Ha crrrMKax 3a tlpe[blAylrll{e Hor{I{, I4 orAeJIbHbIM HeHyMepoBaHHr,IM

acTepol{AaM, paHee o6uapyxeuulrru n KpAO - TeM' KoTopble B [epc[eKTlrBe MoryT rro-

NYtII,ITb IIOCTO{HHbIE HOMEPA.

Kar ugnecrno, KpbrM orflr,rqaercfl pe3Ko BbrpaxeHHolr HepaBHoMepHocrb]o pacnpeAe-

nel:rrs. acuorir norogbr rro ce3oHaM roAa. Hau6oltrua{ qacrb na6lrogeuuft flprlxoAl{Tcfl Ha

KoHerI Jrera r{ oceub. lograuHr,rft qr,rKJr Ha6JIIoAeuIafi oxBarblBaer o6bl'{Ho 500-600 MaJIbIx

lJraHeT C IOCTOTHHbIMT{ HOMepaMr.r H [prrMepHo TaKoe )Ke rlflcflo HeHyMepoBaHHbIx acTe-

por{AoB. Bonrmax qasrr o6'rerron ua6mogaercs tro ABa-TpI{ pasa. Taxrr'a o6pasou, B cyM-

Me 3a ro[ orpeAeJrrerc., or 2000 go 4000 oI'AeJIbHbIx noloxeHnfi MaJIbIx rlJraHer. Bcero c

MoMeHTa opraHr{3ar{r{u rporpaMMu I4TA-KpAO c 40-o'a gnofinr,tru acrporpaQoM o[pe-
AeJreHo 58 lrrrcq.r noloxeuufi lvraJrbrx rrJrauer. Kprtr,acruil prg ua6nrogenrfi orrtlr'raetcq
nr,rcorcori nolnorolYr - oH oxBaTr,IBaeT cBbIIrIe 957o MaJIbIx [JIaHeT IIepBbIx Tpex TbICqq

HoMepoB, 9O7o o6-sexroB trerBeprofi rrrcx.ru n 80Vo o6texror rtqroli Tblcrrrl{ Houepon.

Toquocr, orpeAeJieHrrfl KoopAr{Har MaJrbrx IIJIaHeT SotorpaQuvecKlaM MeroAoM 3aBucltr or
spKocrr,r o6.rerron r,r AJtx KpbrMcroro 40-cu acrporpa$a xapaKTepll3yerc{ cireAyrcull{Ml{

orIeHKaMn, loJryareHHbrMl{ Ha ocHoBe aHaJIIiI3a ocraToqHblx yxnoneurft Ha6lrogerurfi npu

ylylIIueHI'Iu op6uT (ra6n. 3):

Mauas ruraHera
l0Hygiea,B=lOn
Cla6rte ualrte IrJraHerbl

l5m-l7m

70 (r963-1969)

600 (r970-1980)

r0",49

xl",7

+0",36

r1",8

Taxar roqfiosrb B[oJrHe yAoBJrerBoprer [pe['bflDJIreMbIM rpe6onanumr K coBpeMeHHbIM

acrpoMerpuqecKrrM na6nrogexuxM MaJIbIx rrraner [8].
Cy*r*uprr" cBoAKa pe3ynbraToB IIo rogaM 3a Becb IIepuoA pa6oru rpyrllbl I4TA-

KpAO .roxasatra n ra6r. 4 (n - tuctro rr3Mepeunblx rloJloxeHrrfi MaJIbIx [JIaHer, Nun - ulaclo

orKpbrrblx Heuyi{epoBanurx acreporagon).

1964 330

1965 449

1966 908

196't 857

1968 1405

1969 2059

t9'70 1557

30

8 1971

20 1912

104 19'13

104 1974

277 1975

512 1976

278 1977

2087 509

2098 662

1818 590

224t 515

2461 860

2540 980

325t 925

3437 1350

3695 1330

2199 980

2458 880

3895 1200

2148 550

1424 350

1985

1986

1987

1988

1989

1990

1964-1990

1686 560

24t6 860

219'1 880

6'18 233

1650 211

Mr6 910

56960 16758

1978

t979
1980

198 1

t982
1983

1984

Ta6anqa 3

Ta 6 a u q a 4

O6rerrtr Cpegrua xnappallrqnas oruu6xa
cd co

NuloA



Baxnuu pe3yJlbraroM rlpofpaMMbl peryJrrpHbrx ua6nrogeunrir MaJrbrx [JraHer flBils,e"rcfl
orKpbITI{e HoBbIx o6lexron. HeuyueponaHHble acrepor.rgu o6nappxr{Barorcfl HaMr{ rrpaKTr4-
qecKr.r Ha KaxAoM cHrrMKe. 3a rog Ha6rroAareJrbuafl rpyrra ?ITA-KpAO orKpbrBaer c
40-Q'a acrporpaQor'a go 5_0G-800 HeuyMepoBar{Hbrx acrepor.rAoB, a sa secr .reprog pa6orr,r
I,Ix orKpbrro 17 rbrcs.r. Kax o6lr.rxo,3Aecb t4Meercfl. B Br.rAy r{ucro orAeJrbubrx o6ogua_
ueuuit, [prrcBoenHblx MexgynapogHblM IIeHTpoM. Yucno o6'beKToB, K KoropbrM orHocrrct
eru o6osua'reHl'1f,, AoJIxHo 6rtrl pa3a B ABa-Tpr{ MeHblrre, TaK KaK norrrrKaxArrri ac,re-
pol'14 oTKpblBaercr B HecKoJIbKrIx o[[o3r,rr{r{flx lr xaxguri pa3 loryqaer HoBoe o6osHa.reu[e,

,[aHurre o qr{cJre acreporiAoB, noflyrruBrxr.rx no"rornnorri ror"p, nprrBeAeH[,I n ra6n. 5, B
neft gnx xaxgofi corHr,r rroMepoB yKa3aHO: n - qt4cilo acreporrAoB, roropr,re 6rrrrz
He3aBr{cr4Mo orKpbrrbr n KpAO Ao [pracBoeHr.rq r.rM HoMepoa, u N* - qt,tc;to 3aHyMepoBaHgbrx
rJIaHer, orKpbITHe Koropblx oQlrqtlalrHo [pI.IHaAJrex<[r KpAO. O6rqee q1acro HoBb]x
HyMepoBaHHbIx rrlaHer, 3aperrrcrpnpoBaHHbrx KaK orKpbrrue n KpAO, Ha Mapr 1gg2 r.
cocraBJrrer 703.8 ra6n. 6 AaHo pacrpeAeJreHr{e rx ro roAaM or.poirr, (cron6eq N,) u no
roAaM perucrparlrrrr MexgynapoAHbrM r{eHrporr.r (cror6eq Nr).

2001--2100
2t0t-2200
220t-2300
2301-2400
2401-2soo
2501-2600
2601-2'.700

2701-2800
2801--2900
2901-3000
3001-3100
3 1 0l-3200
320 l-3300
3301-3400

81 33

88 t9
83 2t
82 26
76 21

69 t9
77 19

66 19

78 28

84 30
88 2'7

88 33

89 26

82 23

3401-3500 84 22
3501-3600 81 23
3601-3700 84 22
3701-3800 80 16

3801-3900 77 18

3901-4000 87 t9

Cpegr-ree 81,2o/o 23,2qa

2000-4000

Ta 6 n u q a 5

Ta6nuqa 6

1964
1965
1e6q

1967

1968

t969
1970
19'7 t

1972
1973

1974

1975
1976
1977

1978
19'79

I 980
1981

1982
1983

30
40
67
88

99
70
t4
22
3l
7

22
3

1l
4
7

26
34
63
80
35

42

3'7

38

4t
38

6l
67

55

2t
703

l0
6

t7
38

l9
28

43
36

3

6

1984 6
1985 12

1986 8

1981 9
r 988
1989 3

1 990
1991

1992-ilt
Bcero 703

Ta 6 a u q a 7

O6cepoaropna

I4TA-KpAO, Kpul,r
IIaaor'.rap, CIIIA
(Draror.arfQ-Mesa, CIIIA
IOx<Ho-Enponeficxaa o6cepraro pun, Hutrw
Klert, tlexo-Ctloaaxun

r{ncto orxpurux MaJrbrx ruraHgr, nonyqlnuux
nocrom*rrfixouep

703
453*
389
176

147

tBKnro'rar 3aHyMepoBaHHbre o6rerT u flanor,.rap-Jlefigeucxoro o6sopa, orxpurue r 1960 r.
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,[la cpanueuuq [pLrBeAeM cBeAeHr,rs o qrrcJle or<pururf HoBbIx MaJIbIx [JIaHe'r 3a ror xe
[epr{oA BpeMeHrr B Apyr[x o6cepnaropusx, [pI,IHIrMarcIqI{x san6otee aKTIrBHoe yqacrlle B

MexAyHapoAHoIi nporpar'lue Ha6rrcgenuri (ra6u. 7).

Cyrauipnuri o*raa*r, Ha3BaHHL,rx o6cepnaropuli cocrasrqer cBr,Iue [oJIoBIrHbI or o6-

qero [p[pocra rrrrcJra HyMepoBaHHbrx MaJrbrx IIJIaHeT 3a [ocrIeAHI,Ie 25 ner I{ oKoJIo 213 or
qlrcJra [JraHer, roryrrrBrulrx flocrorHHlle HoMepa B pe3yJlbrare Ha6lrcgeulrit nocne 1965 r.

Ha gorro rpyrrbr PITA-KpAO rprrxoArrrcs rrerBeprafl qacrb orKpbltull nocneguux25 ner
u l4Vo ocero conpeMeHHoro r{I4cJIa MaJIbIx [JIaHer c rtocro{HHbIMLT HoMepaMIa. Analua gra-

Tlltcrr{alecKl{x o"o6errocteli "rprtucroft rorlerqra[" Malblx [JIaHer rloKa3blBaer' r{To oHa

orpa)KaeT BCe r43BecrHbre xapaKTepwcrttKt4 floqca acTepol{AoB. Cpegz oTKp[,ITLIx n KpAO
flpr{cyrcrByroT rrpeAcraBl,rreJrlt Bcex Ir3Becrnblx rpynfl I4 ceueitsra acrepol{IloB, B ToM rrI{cJIe

ograu o6terr rpy111rbr Auolnoua, Tpr{ MaJrbrx [JIaHerbI rpyrr[bl Benrplru I'I TpI'I acreporlAa-

TpoqHIIa.' Oqenunal Mecro rpynrrbr I,ITA-KpAO B MexAyuapoguori cnpr<6e MaJIbIx urauet, neo6-

xoAr{Mo oTMeTIITb, vrO Kplrr'aCxal O6CepnaTOpxrI pa6Oraer B 6olee TpyAHEIx-ycJloBl'rflx,
.iei.r, 

"anp"uep, 
o6cepnarbpr" CIIIA ra ti)xuo-Espbueficxas o6cepnaropuq r t{I'ulu. OHu,

Bo-neDBbrx, HaxoA.flTcfl 6nuxe K gKBaropy, rAe ycJIoBH{ BI,IAI,IMOcTI'I eKJIUTITI'IKaJrbHoro

norau ne6a nyuure. Bo-nToprtx, oHI{ pac[oJIo)KeHbI ua 6Onlurefi RbIcoTe HaA YpoBHeM

MOpfl, 1OSTOMy acTpoKJrr{MaT TaM JIyrIUIe, I{, B-TpeTbI{x, oHLI 6OJIee ocHarr{eHbl TexHI{lIecKII.

tr,trio.ue 
"ru.ri, 

o6pa6orrua, roropire Mbr Ao clrx rrop BblflorHqeM BpyalHyro, sa py6ex<ot"t

AaBHo aBToMarrrt3r{poBaHbr. b peeynrrare MbI uocroqnHo 3a[a3AbIBaeM c ny6nuraqttefi rtta-

Tepr{aJroB ua6nrogenulf I{ HeMaJIo repqeM Ha oToM.

B aaxnro.renue neo6xoguMo ocranoBr,rrbc{ Ha nepcrIeKTI,IBax xprtucxotTt na6lrogarelr,-

nori uporpauMbr [o MaJTL,IM [JIaHeraM. B rocregnue ABa Aecqrlrfler[q BHUMaHI'Ie MexAy-

,upogrnorl acTpoHCrMI{rIeCxOti o6qecTBeHHOcTI'I K acTepol{AaM pe3Ko Bo3pocJIO. fiolblulle
yclexu Aocrr{rHyrbr n o6rasru uccJreAoBaHr{rl Sa:nuecrofi [pupoAbl ac'repol'rAoB. Arrunu:u-
poBarracb AefTeJIr,HocTb Me)<AyHapognOfi cnyx<6rt na6.nrogeHut? u otrpr'ttufi ualr'tx [JIaHel"
-6nu.ogup, 

treMy KolfirrecrBo lr3BecrHbrx MaJrbrx [rlaHer c HaAexGo orIpeAeJrerIHbIMI4 op6rl-

raMW 3;a-20 Jrer yABor,rJrocL, rr re[epL, flpeBbiulaer 5000, npogoJlxatr Bo3pacrarr,. Otxputo
6olr,uoe aIlIcJIo acTepoLIAoB Bo BHyTpeHHeli soge floflca' 6wrxe op6lrrlt Mapca I4 Aaxe

BHyTprr op6uru 3errlnra. t{ucno acTepc,r,rAoB, nepeceKaloutrIlx op6ury 3eunrl, IISOXIIAaHHO

oKa3aJlocb 3HarrI{TeJrbHbIM - yxe cefiqac ux H3tsecrHo 150, a pacuerbl [oKa3blBalor, tITo

o6ulee arucJlo o6terton pa3MepoM 6Ollrue KI{JIoMeTpa Ha TaKI{x op6rlrax gorx<uo 6r't'rr'

oKoJro rbrcqqr{. 3ro sac'rasrser r{3MgHi{Tb rrpexHl{e oIIeHKH BeporrHocrl{ crorKHoBeHI{q

u"r"porgou c 3erunefi II [o-LIHoMy cMoTpeTb ua npo6leuy acTepol{AHori onacnoCtu' \ttx
*oopgrruqru ua6trogareJlbHr,Ix [porpaMM IIO BbItBJIeHI'Irc aCTepOIIgOn, c6nuxaroql{xgfl C

3erranerl, uplr HACA co3AaHa pa6ouax rpyrfia, B KoTopyto BxoAqT oKoJIo 30 negyulux cne-

rlr{aJrrrcroB pa3Hbrx crpau. flprrr'rexgynapognori HelpaBI{TeJIbsrseHHoIi opraHI{3aIII{I{ "Mex-
gyrupogrorrt IIeHrp ,uyr"ot Kyrrbrypr,I - Bceuupua' ry-6'Pu:9pl{t" co3AaH Mexgyua-

plUnirt l,tn"rrryr-rp.6n"t a"teporfluoft onacuocur (MI'I[IAO), nsauuogelicroyroquft c

ia1'e. npoOJreMbr acreporrAHori oracnocrr{ o6cyxgalucr s 1991 r. Ha HecKoJIbKrIx MexAy-

HapoAHbrX rOn$epeHql,Iflx I{ cOBeIIIaHr.rf,x. Ha nlrx rrpIlHITO pelueHue aKTI4BI{3I'IpoBaTL

.roi"*, 6nilexrx acTepoI,IAoB cylqecTByrcUnrrlu na6nrogaTeJIbHbIMI'I cpeA(rBaMI'I lI co3AaTr'

cerr, r,r3 HecKoJrbKr,rx *pyu"rrx (2-3 r"r) uupoKoyroJIL,HL'Ix reJrecKo[oB, qro6bl B TeqeHl.re cre-

Ayroqux 20 tq uorrurro go 95Vo o6lextou pa3MepoM 6onr,ure 0,5 ru, c6luxearotqnxca c

3erraneir.
flo llnuquarune MHIIAO xpr,tltcxynr rporpaMMy ua6nrcgeuufi MaJIblx IIJIaHeT IIpeAno-

JraraeTcs B [aJIEHefirueM nepeopueHTl.IpoBaTb Ha IoIICKI'I 6.nugrux acTepouAoB' B Crxgn C

TeM, qTo 40-cu acrporpaQ npu $otorpa$upoBaHlll{ 6r,lcrpslx acTepolrAoB HeAocTaToqHo

es$exruoeH, rrJraHr{pyercr BoccraHoBrrTr, H I{c[oJIb3OBaTb CBeTOCI'IJIlnyro rauepy D =

= 640 uu, ,ru *oropofi KorAa-To LA. IIIairn nen na6;uoAeHux qH$Qy3HbIx ryMaHnocterlr.

Ha nepnux flopax oTa KaMepa 6yAe'r ucnolb3oBaTr,cq KaK acTporpaQ Alx npsMoro Soro-
rpaQrponau yr1., a B ganr,neriruerr,r'[nanupye,rcfl ocHacTI{Tb ee fl3C-uatpuqeft.
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, Ta6.nuqa 8

ConocrasreflRe nspauerpoB AByx rerrecKolron

llapar',rerplr rerecKorroB

Oruocnre.nrsoe orBepcrt e

Illorqagr noJrs 3peHur, KB. rpaA
Macu-rra6, yrrI.c/r.au

Ilpegelruaa gKcno3HrIHq, MHH

flpegelsuar 3Be3AHas BerHrtuHa

l:4
100

129

90
18,2

64-o'.r xar'lepa

:l :1,4

20
230
8

18,0

Ta6ar.rqa 9

Ilpege;ruae re.nxrnua QororpaQnpyeMbtx screporAoB
B 3aBltcf,Mocrlr or cxopocrrr nx iyro.ruoro qBfixetrtrfl

Cyrouuoe ABHxeHr4e, rpagl cyt'

0,3

0,5

1,0

2,0

l5',,6

15,0

14,4

13,8

64-o,.r xar,.repa

17n,8

17,?

16,5

15,9

Cpannnu eQQertunnosrB 40-cM acrporpaQa u64-cu KaMepbr rpr.r Ha6nroAeur.rflx 6brcr-
pbrx acrepouAoB B pexr.rMe rrprMoro QororpaQnpoBaHr{f, (ra6ir. 8 u 9).

Tarr.ru o6pbsou, rpu Soro,rpaQlrpoBaHlllt 6rrcrpux acrepor.rAoB 64-cu rar"repa 6yger
I{Merb [epeA 40-o'a acrporpaQoM npe[rMylrlecrBo B npoxr{qarcqefi cfloco6Hocrfl Ha ABe
3Be3AHbIx BeJIuqIrHbI. Kporvre roro, 6Jrarofiapa novru [onHoMy orcyrcrBrrK, xpoMarr{3Ma,
KaMepa rro3BoJrnr Qororpa$rpoBarb B cr{creMe 7, n xoropofi, rar r{3BecrHo, fpKocrb
acTepor.rAoB B 0,84 BbItUe, qeM B CIiIgreMe B.

3auena Qotoer'lfnrcrl{ Ha II3C-MarpmIy rroBbrcrrr rpour{rlaroqyrc croco6nosrb reJre:
cKola IIo KpafiHeli Mepe Ha 3 sneagnrrx BeJrr{q[nbr. floerouy cJreAyer o)KlrAarb, rrro 64-cM
KaMepa c fI3C-npueMHIrKoM 6yger cnoco6na o6xapyxuBarb acrepo[ABr Ao 20'' floqru rtpr,r
ffo6ofl, cKopocrlr ux cyrotlHoro ABIDKeHrrf,. Koporroe Soxycxoe paccrorHrle raueprl (F =
= 90 cr"r) B AaHHoM cnyqae He ,BJlf,erc, HeAocrarKoM, a Aa)Ke oKaxercf, uoJro)I(nreJrbnblM
$axtopou,'TaK KaK o6ecle.rtrT AocJaroqHoe yrnoBoe rroJre 3peurrfl (1" x 1o Ha Marpmle
L024 x 1024 ener"reHToB n 2o,5 x 20,5 ua Marpr{qe 2048 x 2049). Ha6nrcgarerbuar tcra-
HoBKa Ha 6a3e 64-cu xauepbl Aasr Bo3uox(Hocrb orKpbrBarb 3a roA oKoJro Aecf,TKa acre-
porrAoB, 6nraerux x 3eture, n 6onrttroe KoJrlrgecrBo (go Hecrolrruor trrcr.r) HoBbrx acrepou-
AoB rJraBHoro [oflca. Bne4enue r crpoi TaKoro MorrlHoro Ha6nroAarenbuoro cpegcria r
AonoJIHeHr're x 4O-ctra acrporpa$y, Bo3MoxHocru Koroporo eule AaJreKo Ha rlcqeprraHbr,
HecoMHeHHo orKpoer HoByro crpalmqy B trcropm ucctegoranufi MaJrBrx rrJrarer n Kpuuy.

Anpenr, 1992 r.
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OT IIJIOUAAOK T.A.IUAI,IHA [I TIJIAHA II.[. TIAPEHAIO
,UO COBPEMEHHbIX KOMTIJIEKCHbIX IIPOIPAMM

IICCJIE.qO B A}JKIfl. TAJIAKTUKU

LI.f. Ko.uecxrlx

franHac acrpoHoMuqecKae o6cepraroplu AH YxpaltHsl

FROM THE SHAJN'S AREAS AND THE PARENAGO'S

PLAN TO MODERN INTEGRATED APPROACHES FOR

INVESTIGATIONS OF THE GALAXY

I.G. Kolesnik

TE3I,ICbI

1. LlccreAosaur{e cBoftcrB laraKTHKu f.A. IIIafin Haqar elqe B rIpeABoeHHbIe roAbl. 3To

6r,rno npeux, KorAa 6olruroe BHr{MaHr{e yAeJlrJrocb I{ccJIeAoBaHI'IflM cBoficrB Mex3Be3AHoro

fiorJrorrdeHr,rtr u crpyKTypbr lorJroqarcutrero cJlof,. flocreneuro cKJIaAbIBaJrocb [peAcraB-

JIEHI'IE, qTO IOUIOIqEHIIE CBETA 3BE3A OIIPCAEITflETCfl, OTAEJIbHbIMI'I TEMHbIMI'I TYMAHHOCTqMIT'

B erou c[ytrae AoJrxHa 6rnn roppeJrflrlr{, MexAy flpKocrbrc Mne'rHoro flytll u I'B6bITKoM

Ur"tu ar"rg. MOxuO 6unO oXr,rAaTb, iITO tIeM TeMHee yqaCTOK Mne'IHOro. flyrn, reu
6onu*" 6ygy'r r,Is6rrTKII I{BeTa 3Be3A, pac[OJIOxeHHbIx B oTOM yr{aCTKe. Taxyro KOppeJL-

qprro crpe;;ncx o6napyxn'ru I-A. IIIafin. OgHaxo ero I{ccJreAoBaHI{e, rpoBeAeHHoe s 1937

roAy, HeoxuAaHHo noKa3aJlo orcyrcrBl{e raKofi 3aBrrcI'IMocTI{. Sror pesyllTar [oryql'ul Ha-

3BaHr{e "[apagoxc Illairua" - B TeMHbrx yqacrKax Mneqnoro flytlt nctpevaJll{cb 3Be3AbI c

MaJrbrM rIoKpacHeH[eM, a B cBerJlbrx o6ragrsx MoxHo 6rtlo Hatiru cI{JIbHo IIoKpacHeBIxI'Ie

3Be3gbr. flpn nor.rcrax peureHrrr [apaAoKca IIIafina 6rtlo ymauoBJleHo, qro BuAuMafl flp-

Kocrb MJreqHoro flyrr.r onpeAeJrflercr cpaBHr{TeJIbHo 6[u3KI'IMlr ryMaHHocrffMl{' HaxoArlr{rl-

Mr{c, Ha paccrorrHgf,x 150-250 nK or CoJIHqa. K raxouy 3aKJIIor{eHI{Io [purueJl E.B. Ky-

KapKr.rH i tglg rogy. Taxuu o6pa3oM, o6'brcneHre rapaAoKca IIIafiHa eqe 6onbrle yrBep-

Ar.rJro [peAcTaBJIeHI{e o6 o6naquoft srpyKType [ogloularcqero cJlot |anaxtnxn'
BrOport naxHttri BOnpoC, paccMoTpeHnufi I'A. IIIaI:rHOu B oTII roAbl' cB'3aH c oflpe-

AeJreHrreM r{HTerparrbHoro crIeKTpa lanaxtuxu. B 1940 roAy f.A. IIIafin.naureJl, trro I4H-

r:erpaunnufi cneKTp Mle.Iuoro flytu uueer run F5. 3ro 6un BaxHbIIl pe3yJIbTaT Anfl

pelueHllfl BOnpOCa o 3Be3AHOM COCTaBe faraxrrxu.
2.Llcurcgorau[q crpoeHl.Iq Mne.Iuoro flyru, npocrpaHcrBeHHoro pacnpeAeJleflvteuKfi-

r{eMarr{Krr 3Be3A, u tut*" gu$Sysnofi ,aiepru rpe6yrot cKoopA}rHHpoBaHHbIx ycrmlrt

6onr,urux HayqHblx *onne*rruor. Ilepnax rpaHguo3uaf, [polpaMMa TaKoro ruua 6r'Ina

csOprrayrurpoaana KaurefiHoM B 1906 r. Xors uaA erofi nporpauuofi pa6oraJIII MHorI{e

oO"epuaroprl{ MI{pa, nlaH ua6paxHblx IJIOIIIaAOx Kanrefina OcTaJIcfl He3aBepIueImbIM'

Hiyvur,re HanpaBJIeHIIr, KOTopbIe pa3BIIBaJII{Cb [paKTulIecKII B oAHo I{ To xe BpeMf, - B

1954-1955 roAax - n Kprtucrofi ac'rpoQnsl{qecKofi o6cepnaTopull IIoA pyKoBoAcrBoM

1-.A. IIIafina u n locygapcrBeuHoM asrpoHoMlrtlecKoM I{Hcrlrryre uu. fI.K. Illrepn6epra n

Mocxse 11oA pyKoBogcrnona fI.fI. flapenaro, [peAcraBJrflJrrr co6oll KpyrIHEIe KoMuJreKcHbIe

flpolpaMMLlr rrccJreAoBaHr.rir upocrpaucrBeHHoro pac[peAeJIeHI{.4 3Be3A rr rIbIJIeBbIx o6raKoB B

u36paHHblx HarIpaBJIeHI'Irx Mrevnoro flyru.
Bur6op [JrorrlaAoK IIIaftua 6r,ln ueuocpeAcrBeHHo cBr3aH c ero IrccJIeAoBaHE IMII ra3oBblx

,yrurrroir"fi ll sogl{ox(HocTtMll [poBeAeHIrrI Ha6rtroAeHlrq n Kprtucrofi asrpoQ[3il'IecKofi

o6""pruropr,ru. K cox<areHrrro, l.A. IIIarin yBITAeJI pe3yJlr,Tarbl ToJIbKo He6olburol:I'{acr[
urorl O.pgruOfi pa6oTr,I, BbIIIOJIHeHnoft npellruyulecTBeHno KOJIJIeKTI{BOM yqeHblx KpAO



(clr. cuucor pa6or rro [JrorrlaAKar'r Illafina). 3a xoporroe BpeM, 6EIrr.r cocr:asJleH[,I Kara-
Jrorr4 3Be3AHbrx Beluqr,rH, IloKa3areJleti qnera u cTreKTpanrHr,rx rlrloB cBbIIIre 30000:ne:g n

[JrouaAKax c gMr4ccrroHHbrMrr ryMaHHocrsMr{ B co3Be3Alrqx Kaccnoneu, Jle6ega, I-{e$ea,
Il{ura u Crpenr,qa. Ha ocuosaHr{r,r AaHHr,rx srrrx KaraJroron 6rrru flpoBe[eHbr o6urupnrre
r{ccJreAoBaHr{fl crrI,rpairbHbrx BerBer? flepcex, Opuoua u Crperrqa B HafipaBJreHllflx, co-

Aepxalrlrrx OB-accoquaqlrlr. Oguaxo gror 3Haqr,rrenrHrrri KoMrJreKc pa6or He rroJryrrr{Jr

fipe[rroJraraBrueroc, o6o641enna B [JraHe aHaJrr.r3a conuecurorl oBoJr]oqrrr{ 6onr,mnx arpera-
ToB ra3oBbrx rylraunocT eri r,r KoMrrJreKcoB Morrogbrx 3Be3/lHbrx rpy[flrrpoBoK,

Ecan a fltraue rrJroulaAoK Illarlua nul6npanracr o6racru c oMr4ccr4oHHbrMr4 TyMaHHocrrMr,r,
ro fllan llapeuaro 6un HaupaaJreH Ha u3yr{eu[e o6nac'reii c reMHbrMr{ ryuauuocrauu. B
KarrecrBe [epBoro orafla [JIaHI{poBaJrocb [3yqr.rrL, TaKr{e rurrb o6nacrer?: no ognorl o6rtacru
B co3Be3Ar,rflx Opna ll Temqa c 6ILI3KtrMlr TeMHbrMrr ryMaHHocrqM[, o6flacrb accor{r4ar{r{lr
Opnoua u [o oAHorl o6flacrr,r n Telrrle u JIe6eAe, rge florJlolqeHr{e HeBeJrr{Ko r{ Mox<Ho

flponr.rKuym go 6omruux paccro.flHr.rri a uanpaueHr{r.r, [epfleuAr.rKy,rrspHoM HalpaBJreHr{ro Ha

raJraKTr.rqecKr.rrt qeurp. flpegnonaraJrocb r{3Mepr.{Tb 3Be3AHbre BeJrr{rrr{Hbr r4 [oKa3areJ]rr
qnera 6onee.re]'.{ 40000 3Be3A, flpoBecrvt4x crreKTpaJrl,Hyrc xnacor$uKarlr4ro, o[peAeJrr4Tb
co6crseuHrte ABI{xeHLrq Ir, rto Bo3MoxHocrlr, ryr{eBble cKopocrl{ r,r [oflqpll3allllro csera. no
Mepe Bbr[oJrnenru pa6orbl flepBoHaqarrbHbre HaMepeHr4rr HecKoJrbKo r{3MeHr{J1r{cb r.r rraeuoli
eagavefi craro BbrqBrenue v r,r3yqeuue crpyKrypbr clupaJrbHbrx nerneri laraxruru, B nr,r-
rIoJrHeHI{Lr flnana flapeuaro [pl{H[rMaJrr.r yqacrr.re pa3Hbre o6cepuaropr,ru. Hau6onuurair
o6rerrr pa6or rro cocraBJreHrrro KaraJroroB, aHaJrr.r3y r.r o6o6uleuuro Marepr{aJra npoBeJrrl
KoJIJreKTr,rBbr yareHbrx lnansorl acrpoHoMr4irecrorlr o6cepBaropr{r4 AH Yrpauurr u A6ac-
ryuaHcrorir acrpo$nsruecxoir o6cepBaropr.ru AH lpysru (cu. cnucor rrr,rreparypbr ro
fhauy flapenaro).

flporpartrua [Jrorr{aAoK Illarina u llnanu llapeuaro o6ragarr 3aMeqarerbHrlM[ ceori-
crBaMr{: onn cnoco6crBoBarrrr o6regnnerurro 6orbru[x KoJrrreKTr,rBoB ytrerrbrx BoKpyr Sy"Ua-
MeHTarrbHbrx npo6ueu acrpouoMrrr{ r{ AaBaJrr{ Bo3Moxr{ocrb Ha cpaBnr.rremuo se6omruux
TeJIeCKOIaX [OlyaraTb BaxHbre HayqHbre pe3yJrbTaTbr.

3. 3a rpr'c nononunori AecflTr,urerr,rq, nporxeArxr.rx nocJre Kolrq[Hr,r I.A. Illaliua, acrpo-
HOMTTI{ CTarI AOCTy[eH [paKTI{qeCKr,I BeCb Ar{ana3OH AJIr,rH BOJrH eJreKTpOMarHI4THOrO l,I3nyt1g-
Htrfl., t{ r,rccJreAoBanr4{ Mex3Be3AHori cpegu B paAr,roJrrrHr{rx MoJreKyrr r.r n nu$parpacHrrx
JIyaIax [pl{Ber[ npaKT[r{ecKI,I K noBoMy Br4AeHrrlo lararruxu. Cranu AocryflubrMr,r Arrf,
}I3yqeHIIfl o6qaa cTpyKTypa raJraKTrrrrecKoro Ar.rcKa, Kr,rHeMaTr{Ka oTAeJrbHbrx cocTaBrrrfio-

' ql{x laraxrurr u asauruogellcrBrre Mex<Ay Hr{Mr,r, Ha nepnoe Mecro BbrABuuynncr npo6-
nelr,tu rno6aJlbHblx eBoJIIoqIroHHbIx flpoqeccon n la.narraKe, lpo]rcxoxAeHr{e r{ pa3BlltTr,re
Kpy[HbIx raraKTr{rrecKr,rx crpyKTyp, flprrpoAa cnupanr,uoli crpyKTypbr. C$opul.rpooanucr
npeAcraBrleHlrg o6 o.rarax enesgoo6pa3oBanr{r u lrx csolictBax. Br,rgcnrlocb, rrro c H?IMII
cBr3aHbI oAHr{ I{3 xpynnerirurx crpyKTyp B raJraKTr.rKax, coAep)Karqrrx Maccbr go 107 M"u
I{Meroulux pa3Mepbr 2-4 xrr. Buyrpll raKr{x crpyKTyp - cnepxo6laKoB - coopeAo-
TotILIBaerc, cJrox<Hoe [epeflJrereHl{e ruraHTcKr.rx MoreKyrqpHttx o6naron, MorroAblx 3Be3A-
HbIx cKo[JleHuti, ne oqeHb MoJroAbrx 3Be3A Bo3pacroM Ao 108 rer, Qopr'aupyrorqrrx BMecre
3Be3AHbIe KoMtIJIeKcbI, cyqecrBoBaHrre Koroprrx o6ocuonan IO.H. EQperraon (ESpe-
rvroa IO.H. "O.Iarr :nesgoo6pasoBanl{f, B raJraKrrrKax". M.: Hayra, 1989.) CryyKrypa lr
flprrpoAa raKl{x Kpy[Heftitnx raJlaKTr{qecKrx o6paeonauurt galero eu{e He usyvena, Bos-
HI,IKarcIque Ilplr gToM npo6nerr{E'r ocBeIrIeHbI B KHr{re "CrpoeNne r,r gBolltorluq o6nacrerl
snesgoo6pasonaHr.rq" / IIog peg. I4.1. Konecrrara. Kres: Hayrona Ayura, 1990.

tlro6r,t [poABuHyrbcq B IIoHI,IMaHr4r{ [prrpoAbr 3Be3AHbrx KoMn.[eKcoB, rny6x<e rr3yrrurr, r4x
cocraBJl{Ioql{e, I4crloJlb3ys Bo3Moxxocru ua6lro4eur.rri B pa3Jrrrrrubrx Ar{arra3oHax, 6srra
[peAJlox<eHa [porpaMMa "Mleqnrtli flyu,". I4ccleqonauurr rrpocrpaHcrBeHHo-KrrHeMarr{tre-
cKlrx xapaKTeprrcrl4K 3Be3A flper,rMyrrlecrBeHno B rrraBHoM Mepr{Ar{oHaJrbuoM cetreHrru lanar-
ruru o6l,eguHlrJra rporpar.ar'aa ME|A (Xapvenro Hts.llKuuerraarura u $usrxa ue6ecuux
ten, 1989. T.5, N 6. C.9).
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IlponeqeHne errx pa6o.r, ocHoBaHHbrx na ruupoxofi Kooflepaqlrl4 pa3fluqHblx o6cepnato-

prfi, conpxxeHo B Hacroqrqee BpeM{ co 3HaqIrreJIbHtIMII TpyAHocr{MLr. Oguaxo MoxHo

HaAegrr,cfl, aITo TaKr{e BorlHyroqrre oTKpr,ITI,I{, KaK TpexocHufi 6angx lanaxrurr, I1I [pu-
3brB MexAyHapoAHoro acrpoHoMr{qecKoro coo6rqecrra "Ha3ag r lanarture!", nposny-
.{asuuft a Mepuneuge (CIIIA) s 1992 r., BepHer Hac K corpyAHllalecrBy Ha KarrecrBeHHo

HoBoM ypoBHe. I4 laoxno 6r,l.rr ynepeHHbrM, tITo Ha sToM STarIe 3avcKpnrcfl HOBT,IMI{

rpaHrMr,r- 6orarrre poccbrrrr{ uy6oxux vileir, "raflu\trxca r SyugaMeHTaJIbHoM uacnegun

aKaAeMI{Ka f,A. Illafina.
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MA"IHI,ITHOE TIOJI E TAJIAKTHKI,I

H.f. Bovxapen

. 
focyAapqrBeHHr,riiacrporroMnqecKufiuttcrirryruru.fl.K.[IrepH6epra

MAGNETIC FIELD IN THE GALAXY

N.G. Bochkarcy

BBEAEHI{E

floclegnurTr rr oqeHb BaxHbrir qnrr pa6or, roloprul ycrren BbrloJrurars l.A. lIIarlH, 6r,u
cBr3aH c r{ccneAoBaHr,reM Marnr,rrHoro rorq lalarcruru. I4n'repec r ororl rertre npo6ygvilcfl- y
Hefo B HatIaJIe 50-x roAoa, fiocJre Toro KaK HaKolr{rrocb AocTaToqHo cBlrAeTeJrbcTB cylrle-
crBoBaur{l MarHrlTHoro uon.s lararrurr.r. lpuropufi A6parraonuq ocraBLIJI ta><nrtI? cJIeA B

ero r,r3yrreHrr[, tlacrb pe3yJrbrarots f.A. IlIafiua, rocBr{rrleHHbrx grort TeMe, Ao cr{x IIop
qac'ro qrrrr.rpyercst, Boclporr3BoAlrTc, B rr,roHorpa(xrax rr ytlgssr*ax. c Tex flop r,r3yqeHue
MarHrrrHoro rorx laraxrr{Klr npoABrr}rynocL, orrenb [aneKo. Esuu uatfgeHll u ucfloJlh-
3oBaHbr HoBbre MeroAr,r rrHArrKal\rrfi uora, paspa6oraHa reopr4r ero [porrcxo)KAeHr{r, ocos-
HaHa orpoMuaq ponr, MarHrrrHErx norefi B rlpolleccax, flporeKaro[Ir{x B Mex<3Be3AHoM ra3e.
B nocnegnee BpeMrr rroflBr{rracr, Bo3MoxHocrb r{3yrrar[, MarHr{THbre rroJu Apyrr{x raJraKTlrK.

Har.r6o.rree rroJrHoe r.I3Jro)KeHr{e coBpeMeuHoro cocroflHllq paccMatpusaeN.{oli TeMbI coAep-
><r,rrc, B Kurare Pysrvlarixuua, Coxonona, Illyrypora [1]. IIpu uoAro'roBKe AaHHoro AoKJIaAa
Mbr n 3Harrr.rrenr,uor? cre[egrr ofir{paJrr{cb Ha yKa3auuyro Iraouorpa$uro.

1. I{HII{KATOPbT MATHTTTHOTO IOJIfl
. 

I.]. KOCMULIECKNE JIYI{14

flo-nngur'aorr.ry, fiepBoe yKa3aHr{e Ha cyqecrBol]aHl,Ie Me)K3Be3AHoro MarHrrrHoro IroJI.tr

6r,rro cge.naHo AJrb(rBeHorra u 1937 r. [2] n cBr3r{ c flpo6rei{aMu pacrlpocrpaHerlafl, Lr u3o-
Tporrr{rr KocMrrqecKr4x nyvefi. Ou upegnono>Kr{Jr, rrro gJreKTpoMarHI{THLIe rtorq 3Be3A, oKoJro-
3Be3AHoro BerrlecrBa r{ B Mex<3tse3gHoli cpege Moryr rrMerl AocrarorrHble Hanpr)KeHHocrl I{
nporqx<eHHocrb Anq ycKopeHrr{ KocMlr(recKux .nyverii. Jlnurr, r KoHr{y 40-x rogon floqBrrrIacb
pacrrerbr Heo6xoAr{Mr,rx Macrrrra6oB r.{ HanprxeHi{ocrefi norq. OepMu e 1949 r. [3] nrrgnra-
HyJr rr{flore3y o6tqeranarrr{rrecKoro Marrrr{THoro rroJrq rr flpe1Jro>r(I,rJr MexaHI,I3M ycKopeul,Iq
aracrrrrl [prr ABlrx<eHrrrr MarHr4THr,rx o6naron (uexanusu Oepuu). B 'rorra )Ke foAy PrExrrraaliep
u Tennep [4] norasanu, rITo AJt, ycKopeHuq tlacrllq Ao E - 1017 eB ueo6xogtluo
cyqecrBoBaHr{efloJr.flHarrpqxeHHoc'm,rcFl=10-63so6reN.{ecpaAr.rycoMr'-3.1020cM
(100 nr). Oguonpernreuuo ony6nuroBaJr pacqerr,r ycKopeHuq KocMr,rqecKr,rx ryrreri B MarHr{T-
Hbrx r{orrflx 3Be3A r{ Mex<3Be3AHoft cpegr,r .fl.ftr. TepneqKnr?, a Anr,$en [5] ns coo6paxeuuri
paBHopacnpegeJreHr{l nno'ruocreri sHeprrru KrrHerr.rrrecKr,rx gnux<eHurt Me)K3Be3AHoro ra3a rrr

MA|HIITHOTO IOJIfl

pt,2l2 = tQl8x, (1)

[onyqun orreHE, xoporuyro or{eHKy Hafipr><e}rHoc'rrr Marur4THolo flom l]alax'rr.mlr:

H =3.10-6 3. e)
3r'r,r pa6orrr 6r,rnu crr{MynrrpoBaHr,r orKprrrruev, s 1949 r. Mex<3Be3Anori nonapw:aquu

cBera 3Be3A (cu. pa:1. 1.3). Herr.ruoro ro3)Ke, u 1953 r., Ihrelsuep [6,7] rroKa3aJr, arro

AnrI yAep)(aHfi-s KocM[qecxrx nyueri n fararruxe ueo6xoglruo MarHrrrHoe [oJre He roJrbKo
B Ar4cKe, Ho r4 B raJro lanaKTr.rKr{.

O H.f. Bovxapen, 1995
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1 .2. H ETEmJIO BO E @O HO BO E PAIAO nSJIytI EH A E TAJIAKTU KA

Herennonoe Qonoaoe paArou3Jryrrenue 6rrno orKpbrro fHcxuu s \SZZ r. [8], a ero
raflaKrr,rqecKoe rpoucxo)r(Aeul{e craJlo scuo B pe3yJlbrare pa6oru Pu6epa s L940 r. [9]. B
1950 r. oHo 6buro r,rHTepnperr.rpoBaHo KaK crrHxporpoHHoe rrsryqeHue peJItrI,IBHcrcK[Ix
oJreKrpoHoB B Mex3Be3AHoM MarHr{THoM roire la.naxtrru (Am$en u fepnoQcou [10];
Kunueuxoftep [11]). 3ta uutepuperal{Lrfl 6una pasrura r pa6otax B.JI. Iuns6ypra,
I{.C. IllxroscKoro, I.l. feruaHl{eBa I{ Ap. 112, l3l. CupareAJll{Bocrb taxofi I,IHreprlpera-
qull, a creqonaremuo, I,I cBq3u Here[JloBoro Qonororo paAuol,I3Jryrlerva c MarHI{THrIMI{
rroJrflMrr 6rrna oxoH.{areJrbro AoKa3aHa.B pe3yJlbrare orKpblTl{fl Pagunuu n 1958 r. [14]
nuneriuofi rroJupr.r3arlr{r.r $ononoro paAuou3ryqeHuf,. Craro rcHo, rrro [apaMerpbl Sottororo
paAr{or,r3Jryrrenr.rx (rnrencr{BHoctb, noJrrprr3arlr4fl, HeoAuopoAnoctr) necyr un$opMallurc o
nonepevuoft rro orrloureHlllo K nyqy 3peHrlfl KoM[oHeHTe MarHlrrHoro nona (Hi.

Krr,trrrnrunn n Eagunern.r n 1963 r. [15] BlepBbre rrorrbrraJltrcb nofiyqurb cneKTp pa3Me-

poB Heo[Eopognocrefi Marur{THoro nonx lanaxrr{K[ rro AaHHrIM o $nyrryaql{flx }rHTeH-

clrBHocru u rroJrrprr3arlnn $oHonoro paAr{or{3nyqeniw. Kar norasar Eepu [16], AJIz cJryrrafl,

KOrAa BCe KOMnOHeHTbI peryJrflpHoro IIoJIfl paBHbI, glelleHb rIoJIf,pI{3aI{nI4 OrlpeAeilf,eT cooT-

HorueHr{e perympuofi ll xaorl{rlecKoft xoMnonent uorc:

3seoilrx DervJIfl DHoro [oJIr (3)

rfie p6 - crelleHb noJrflp]r3arryru cruD(polpoHHoro Ii3JI] reHlrf, B OAHOpOAHOM MarHrrrHoM noile.

[ansuefiruee pa3Burr{e eroro Mero(a BbInoJIHeHo 9u6uconrn'l u fltycxunur'l s 1981 r. [17];
nogpo6noe o6cyx4euue ero co[epxurcs s KHiIre Pysr'.rafixrnna u gp. [18].

Mex<enesguue floJrf, B Apyr[x raJraKT]rKax Ilo. r{x HerennoBoMy paA[oH3[yqeHI,IK) sraJrl{

r,r3yqarb B KoHrIe 70-x ro4on (Annen u gp. [9]; Bex u m. [20]).

1.3. MEX3BE3IHAfl IIOJIfrPUSAAAfl CBETA

MexsneeAHax floJrflpr{3arlflfl cBera, flocnyxrrBrrrafl ocHoBHbIM ToFrKoM K yrBepxAeH]IIo

lpeAcraBJreur,rft o cyulecrBoBaHr{}r Mex3Be3AHbtx uoretit, 6rrua orxpura cryvarino. C. Yang-
pu""*up s 1946 r, (z|l n B.B. Co6oner s 1949 r l22l He3aBr{crrMo Apyr or Apyra roKa3aJrl{,
arro r{3JryqeHue ropflqux 3Be3A Ha Kparo }Ix AI{cKa AoJrxc{o 6rrrr JII{HefiHo [oJrrprlSoBaHo Ha

ll,5Vo,I4snyveune cQepuuecxu cuMMerpuqHori snesgu oc'raerc, HenoIIflpLI3oBaHHbIM' Ho

rrpr,r B3ar,rMHbrx 3arMeHrrrx 3Be3A n recmri gnoftnux crrcreMax AoJIxHa floflBrsrbcfl rrr-

"iri*ra{ 
floJrrp]r3arlr.rfl. 3ro reoperfiqecKoe npegcxasanue AaJro roilaroK Ha6nrogarenbHoMy

r.r3yqeHr,rrc floJrf,plr3arlutt fr3tysemnfl anesg. Kar BbIf,cHrIJIocb BlocJreAcrBI{Ir' caM eSSexr
oKa3aJrcfl o.reui cna6rru r 6rir oKc[epr,rMeHTaJrbno o6napyxeu JIrrIub B 80-x rogax

[x. Keuuou. Ho cruuyt]rpoBaHHbre ulr pa6orrr [prlBenu K Heo)QrAaHHoMy rI oqenb Bax-
HoMy pe3yflbrary: na6nroAeHrrfl, Hatrarbre oAHoBpeMeHHo HecKoJrbrc{MLI rpyrrrraMl{ (Xrrruep
1949 r, 123, 241; Xoun 1949 r. [25]; Xorr u Mafirecer 1949 t. [26]; [ou6poBcKl'Ift
1949 r, l27f), nptrne,nr{ K orKpbrrrnro Me)<3Be3guofi uorxpu3allull lr3ryqenus 6oluul'rHcrFa
snesg. I4ctopus. ernx pa6ot KparKo orucaHa lllynoaur'r [28].

flna o6uapyx(eHuoro eQQexta He Hauulocb Apyroro pa3yMHoro o6lsureuus, KpoMe

flpeA[oJroxeH]rf,, rrro floJrr{pn3aqrrf, Bbl3brBaercfl opuenraqrefi rro orHoIrreIMIo K MaTHIITHrIM

[oJrrM Mex3Be3gHbrx rrbrJrrrHoK uec$epuvecxofi $opr',ru. Bcrope 6ulo npegtoxexo rle-
cKoJrbKo MexaHrr3MoB opr{eHTaqr{u rrbrJruHoK, B ToM tr}rcJle fienucou u lpuumefinor'l [29] r'r

Cnurqepou u Tyxueu [30]. ftponepKy BpeMeHeM BbIAepxaJI Jlrrrub MexaHI{3M, npeAJro-

xenHufi JL fienrcoru u Ix. Ipuncreriuou. Crano flcHo, tITo Mex3Be3AHafl noflflpu3a\fifl,
rar n Sougnoe paguolr3JryqeHlre, Hecer uuQopMaqruo o flo[eperluori rouuonenre MailIrrr-
HOTO NOJIfl.

KorAa HaKorr[rJrocb AocrarotrHo MHoro ua6nrogatenbHblx AaHHbIx, no3iur nonpoc o6 ux
clrcreMarrr3ar{u}r u r{HTeplperarluu. 3roft TeMe [ocBsuleHa nocJreAlrss pa6ota I.A. IIIafi-
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Ha, BbrrueArrrafl11r-1rle flocJre ero cMeprr,r B 1957 r. [31]. Ero uurepecoBaJlo, KaK MoxHo no
Mex3Be3Arrefi uolxpuaaqrr[ BbrrBrrrb crpyKTypy MarHI,ITHoro rIoJI.fl s rofi o6nacrr,r
IaJraxutxu, Koropaf, oxBarbrBaercfl rroJrflplI3aIII{oHHbIMI{ Ha6nrogeHI,rxMI,I cpaBHIrreJIbHo

6rusrux 3Be3A. Ou nocrpouJr paclpeAeJreH?re rro ue6y nexropoB Mex3Be3Auofi uonx-
pr{3ar{r{u. Coo.rnercrnyrorqnfi pucyHoK Ao c}rx flop Bocnpou3BoArlTcfl Bo MHorrIx rHr,rrax. flo
oguofi oclr orKJraAbrBaercfl pac[peAeJreHr,Ie [oJrflpu3arluoHHblx yrIIoB or'90o Ao +90o, a no
gpyroft - ra.naKrl{qecKaf, AoJlrora (puc. 1).

Oxasilacr, .r:ro s 6oruur{HcrBe HanpaBJreHr,ri opueuraqlu BeKTopoB norapusaquu 6o-
Jree r{Jrr{ MeHee oAHopoAHa rr [apaJrJreJrbHa raJraKTrrqecroli unocrocur. B To x<e BpeMfl ecTb

Mecra, r[e no3zr{r{oHnbre yrJrbl op}reHTar{u[ MarHrITHoro noax paa6pocaHbl otreHb c[JIbHo,

Taroso HarrpaBJreHr{e oKoJro / = 40-50o. fpuropnft A6paitlonuu AaJI npaBlrnbHylo lIHTep-

flperarlIarc eroro qBreHr,rs: B Ha[paBJreHHrr / = 40-50o MbI cMorpltM BAoJrb cuJroBux nuuufi
MarHr{Tuoro nong. flocxoJrbKy rroire HeoAHopoAHo, T.e. ilpucyTcTByroT Qnyrryaquu opl4eH-

Tat\uu cr{JroBbrx tunui1 B HarrpaBJreHuw I = 40-50o noJItrp}I3aIIurI B cpeAHeM cla6ee, no-
3r,rqrroHHbre yrJrbr paclpeAeJreHbr xaorurrecKuM o6pasou. Tax nneprrre 6bula onpeAeJreHa

oplreHTallur MarHurHofo uoJrfl B oKpecrHocrsx Connqa. flogjxe BblrcHuJrocb, lITo oTH

oKpecrHocru oxBarblBalor o6nactr ue 6onee 500 ur BoKpyr Corurqa.
Buocnilgcrnvkr ora pa6ora lpuropux A6pauonuvd uonyvr,rna pa3BIrrLIe Ha ocuoBe AaH-

Hbrx o [oJrrpl{3arl[r4 HererrJroBoro Qouonoro u3ryqeHn{ lalarrurlr,.orKBblToro PagnHrura

[L4], a no3xe - no $apageeBcKoMy BparqeHr4ro uJrocKocrr{ [oJrrp]I3allurr paAHoI{crorrHI{KoB.

flonxpusaqru Here[JroBoro $ouonoro paArrou3[yaleHurl TaKr(e yKa3blBaer Ha HarIpaBJreHHe

/ = 4d-50o l,I orHoclrrcq r o6lacru pa3MepaMr.r 150 m. (ConperraeuHaa xaprnia pacnpe-

AeneHUn oprreHTaqrrr{ BeKTopoB Mex3Be3AHofi uonxplrsaqu[ u opflerrrallfiu MarH]ITHoro flgJrt
[prrBeAeHa Ha puc.2.) O6napyrreHuas 1.A.. Illafinortr opI{eHTaIIurI noJlt cBr3aHa c vrectnofi
crpyxrypofi rroJrr, KaK Teflepb flprrHflTo roBopr,rrb, c uectnofi Me)K3Be3AHort cpegofi, a n
6onrurnx rrlacrura6ax flore optreHTr,rpoBaHo B ocHoBHoM BAOJTb cnnpalruulx pyKaBoB
(t - 90").

1,4. TYMAHHOCTH A MATHUTHOE NOJTE

Eure oAr{H MeroA r,rccJreAoBaHur rtrexsndagnoro MarHLITHoro floJrfl 6ttu upegloxeu u pa3-

sur l.A. IllaI:rnorr,r n uepnofi rroJroBuHe 50-x roAon. Peqr nAet o 3aMeqeHHoir uu csszu
opueHTarII{}I :ryuauuoc,reft u rlx BoJroKoH c HarrpaBJIeHIreM crlJroBbtx ntrl.tuit MarHlltrHoro [oJrfl.

Yxe n nepnofi pa6ore lpuropur A6par"roruva u B.O. Iage o ryMaHHocrqx cKa3aHo:

"rogrosoroxuuctds crpyKTypa, na6moqaelrafl B HeKoropblx ra3oBblx ryMaHHocrrx' Bo3-

Mox<Ho, cBf,3aHa c geficrnueu MarHI,ITHoro [orfl". 3ateu, s 1952-1955 rr. oH 3anllMaJrcfl

co[oc.raBJreuueu Sopusr, opneilraqurd crpyKTypbl TyManHocrehu.ux cBs3I,I c MarHI'ITHbIMI4

rroJrrMrr, flpuqeM MarurrrHbre rroJu BbrflBJuJrI,Icb rlo Mex3Be3Auofi uolrpuaaql{I{ cBera 3Be3A

L3441). B 6onHuullcrBe cJryrraeB Mex3Be3AHafl [oiIsp]I3aIIurI HarpaBJreHa BAoJrb rlJrocKocru

larar:rnru. IrI: reope:rlrqecKflx coo6paxenuft ee c cauoro Haqafia cBfl3ailfi c MarHurHbIMI{

[oJrrMrr. f{o ocrasarocb coMHeurre B groM. fieftcrnutelbHo, ecJII{ Ha6uroganacb [oJrrpl{-
3arlurr 

"oJrbKo 
BAoirb flJrocKocrr{ lauaKrraxu, To HeJrb3s 6rrno ncxuroqurb rI Apyr[e rtpualuHbl

ee [por{cxoxAeHl,Ir. lpuropr.rfi A6pauornu IIoKa3aJI B cBoux pa6orax, rITo ecTb qeuufi pa4

tyrraiuuocrefi, orpyrurx n uogroooo6pa3Hbrx, Koropble rar 6u orariunsrctcs Ha[paBJIeHH-

eM BeKTopoB Mex<3Be3AHori uonxpusaquu (prc. 3), upnveu oplIeHTaIII,Iff [JrocKocr[ uoJrt-
pvsa\uilcoorBercrByer HalpaBJreHr,rrM BoJIoKoH TyMaHHocreri. Orqoga oH cAeJIaJI BbIBoA,
T{TO UMEHHO MATHUTHbIE IOJIfl OTBEqATT 3A OPUEHTAIIUrc IbIJII{HOK 1I CTPYKTYPY TYMAH-

Hocrr.r. Opuburaqua BoJroKoH TyMaHHocreft u ux BblTflHyrocrb Hecyr nuQoprtraquro o rro-

uepevnoft KoMnoHerrre ManllfrHoro floJrr.
Pa6o,rrr lpuropux A6pauonuua rro co[ocraBJIeHI{Io oppIeHTaIII4I{ TyMaHHocrefi r.r r,tx so-

JroKoH c Ha[paBJreHueM MarHr,rrHoro nors (puc, 4) c$opurponaJrlr orAeJrbHoe Ha[paBJIeHI{e

u3yqeHurr Mex3Be3AHbrx MarHr{THbrx nonefi. B |AI{III pa6oru s eroft o6racrl,I upoAollx<aJra
ynrgx<auHypr,lanona [43,44].Bflnio:fr:arr.cefi.rac r{x upoAonx<aer coQye [45], xoroprrfi
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Pnc. 3. Tyr*raunocrr, oxafiulenuiur cuJroBbrMr.r JrHHttqML Man{trruoro [orq

ln

Pnc.4. ConocraBJIeHHe BbITrIHyrocrI{ TeMrlbrx H cBerJr,rx'ryvauuocreil B co3Be3Alrrx flepcefl u Telrqa c
HarpaBJreHr{rrM}r ue>x3neagHoii noJrrpu3aqn}r (IlIatix, 1955 [38])
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LI3yqaeT [bIJIeBbIe BOJIOKHa I( ]IX CBtr3b C MarHrITHbrMrr rroJrfMH B rleHTpaJrbHbrx o6JracTflx
TAJIAKT[K.

fipyraa pa6ora I.A. Illafina,,Koropa, oqenb BaxHa Am r3yrreH]rfl Mar.HrrrHux uofiert,
6rtna cnsgaua c Kpa6onuqHof iyuanHocrbro. lI.C. Illxnoscxnfi n 1953 r. [46] nrrcraaar
rrllore3y o cl,IHxporpoHHofi npnpoge onrr.rqeiroro rr3nfreHlrfl erofi rplarmocrr.r. I,I.M. Iop-
AoH [peAJrox<I{JI na6rrogateffinrrfi tect - uor.rcx lragefiuoft uonapusaldff[ olrEarecKoro r,r3ny-
qeHrrn (cu. IIIafiu u np. [47]). B cnegyroqeu rogy fiou6poacxuft [48] u Baurarrnse [49]
oTKpbIJIII rloJrf,pl,I3allurc Ll3ryqeH[s ryMaHHocrr{ B r{eJroM. Bcraa Bonpoc o6 usyveHrar.r
crpyKrypbl ee rloJrflpll3aIlurn. IIIatn, fluxe.nanep u llxcanos n 1955 r. [471 ony6lnronanr.r
nepBble ua6nrcgeuua.Ha ery reuy. I{un 6rrno r,rccneAoBaHo flrrb yrracrKoB TyManHocr]r.
floaxe, n 1956 r., norBr{Jrr.rcb rr3Becrnbre $ororpaQuu Eaage [50] Kpa6oruguoli ryMaH-
Hocrl{, BbI[oJrHeHHble na S-nerpoBoM TeJrecKoue qepe3 ABa floJrrpotrAa co B3ar{MHo [ep-
[eHALIKyJrspHoft opuentaquefi. Ha ur.rx xopouo Br{AHo, vro uso6paxeHr.rrr pa3Jrrrrrarorcfl
MexAy co6ofi paALIKaJrbHo. 3ro crano [prMbrM yKa3aHrreM Ha cyrqecrBoBaHue cr,rJrbHbrx
uexsnesfinux. MarH]rrHbrx nonefi B ]reKoropbrx rJfi!(aHrocrrx.

Menxouacurta6nue HeoAnopoAHocrr ryMaHHocreri'sar,rHrepecoBaJr[r lpunopnx A6pa-
MoBuqa reM, qro our,r l,ioryr 6uru orpaxeHueu ryp6yleHTnbrx gnuxeuufi B Me)<3Be3AHoM
rage. K oToMy BpeMeHLr [orBr{Jracb reopr.rfl typ6yrenrnocrrr, pa3B[Tag KoluoropoBbrM B

1941 r. [51]. Xopnep r 1951 r. [52], a sdre]"r fluxenrnep rtIIIafims 1954 r. [53] couo-
craBI,IJrrI Qnyrryaqr.ru spKocTll TyMaHHoc"Trr pa3Hbrx rr,racrura6on c KoJrMoropoBcKr,rM crreKT-
poM HeoAnopognoctefi. B npegnouoxeHlrlr paBHopac[peAeJreHur MexAy rr.rarHrrtrori LtKrr:ae-
tfi.recroft eHeprrtMr (1), IIIafin orleHrrJr HanprKeHHocrb MarHr.rrHoro rrorls B TyMaHHocrH
Opuoua: oKoJro 100,r',rr3. flonyueHnax or{eHKa 6nraera K pe3yJrbraraM coBpeMeHHr,rx r{3-
r',repenufi (ct'l. ra6u. 2).

1,5,\OOEKT ,EEMAHA

Orxprtrue f[. 3eeuanortr s 1896 r. f,BJreHHfl pacqeflJreHr.r, crreKTpaJrbHux araHr.rfi no4
BJrr{rrHrreM MarurrrHoro uona (eQSerr 3eeuaHa, Ho6enencxafl. fipevrur., 1902 r.) yxe B

1908 r. [o3BoJrLIJro o6napyx<utl BHe3eMHoe MarHurnoe uole: [. Xofin orrpuJr MarHrrrHoe
rrore colHeqHblx IUITeH. B 1947 r.'Tor xe MeroA [o3BoJrr{Jr X.Y. Ee6roKy 3aper[crprr-
poBarb MarHffTHoe [oJre 3Be3Abr 78 ,[enu.

9epes 6 rer rocfie orKpbrrrrs Mex<3Be3Anofi paguonr,rnur{ BoAopoga 2l cu Eolron z
Yartng s 1957 r. [55] [peAJroxr.rJru ee ]Icnoirb3oBarb AJrfl r,r3MepeHrrJr Mex3Be3AHbrx Mar-
HurHbIx noreft c [oMolrlbro e$Qerra 3eeuana. 3agava oKa3alracb xpafine rpyAHofi, TaK
KAK TI,IIUqHA' BEJII'Iq}IHA PACqEIJICHI,Ifl COCTABJI'ET JII,IIIIb AEC'TK}I TEPq NPU UII,IPI,IHC TI:ii,r.iVTIrr
:gecarxr.r riluorepq. flpouuo oKoJro 10 ner, npexAe ueu Bepcrep n 1968 r. t56l 3aper!r-
crpupoBaJr 3eeMaHoBcKoe pacrqeflJreHr.re paArroJrr.rHuu 2t cu,

Pernctpaqua 3eeMauoBcKoro paculerrr.enufl, B Mex<3Be3AHofi cpege rpe6yer oqeHb Aru-
reJrbHblx na6lrogeuufi. flo oqenre Bepcrepa [57] grx repBbrx rrrru yBepeHHbrx perrr-
ctpaqufi notpe6onanocr 5000 u na6nrogeuufi. BuocregcrBr.ru cepurc TaKr{x r{3Mepeunri au-
uolrurn K. Xarirec. Bnepnrte florBrrJracb Bo3MoxHocrb rir3Mepf,Tb upoAoJrbuyro (ngonr lyua
sperr,Ia) KoMloHeHTy Mex3Be3AHoro MarHrrruoro nons 11.

Ycueurnue I,I3MepeHI{fl o6nrqno yAaercr rrpoBecr}r Jrrrrrrb B HanpaBJIeHI,ru cpaBHr,rreJrbHo
IJIOTHbIX MeX3BeAHbrX O6laron, B KOTOpbTX Ha[pDKeHHOCTb MaIHr{THOTO noJrs [peBbrruaeT
cpeAHrorc.

B 70-e rogr,r JL,rrnax [58], forgpafix ra gp. [59] u BapuranoBuq u Bypgrcxa [60]
npeAJro)Iu4JII{ I43Meprrb MarHrrrHoe noJre B MasepHbrx KoHAeHcar{urx no eQSexry 3eeuaxa n
MoJIeKyJrtpHbIx paAl{oJrl,Iuuax. 3aperucrprrpoBarb ero B[epBbre yAaJrocb s 1884 r. B pagr,ro-
rtrurtut OH 18 o"r Becrepny r.r Barcony [61]. longpar:rx u KulaSr.rc 162, 631 npeAJro-
xI{JIII }I3Mepqrb Maruuruoe noJre MoJreKyJrspHrrx o6naroa uo eSSexty 3eeuana
B paAfioJrl{Hnu CO 2,6 w:la. floxa geeuaHoBcKoe pacqerrJreHr{e r gtofi JrrrHEu He
o6uapyx<euo.
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Cnegyrorqnr"r ruaroM B ucfloJrbsoBanun eQ$exta 3eeuaua Art{ fi3yrleHufl Mex3Be3AHbIx,

MarH[THbIx uoteri crano r{3Mepexue ronrori crpyKTypbl MarH[THoro noJIfl B nJIorHbIx KoH-

AeHcardlrrrx ra3a no 3eeMaHoBcKoMy pacu{e[JIeHI{IO JIITHITI{ flonlou{eHl{f, BOAopoAa ,a q9y:
,pKoro [porsxegHoro IIcrotIHuKi Kaccrones A (Epen*tan r np. [64], IIInapq u lp. [65];
Xafinec u Crunenc [66]).

1.6. @APAEEEBCKOE BPAInEH n E ruIOCKOCTU nOJIfl PA 3AUAA PAIAO UCTOq Hn KO B

I,Isuepenue QapaAeercroro BpaIIIeHI{s flJrocKocrrl noJlflprl3al{u[ u3nyrleHfifl paAuo}Icroq-

Hr,rKoB flB11fle1clB Hacroflrrlee BpeM, caMbIM vyBcrBurenbHblM rr r.ilrQopuatunHblM MeroAoM

perr{crpartrurr Marnrirrnbrx rronefi nporf,xeHHblx o6'beKToB. gruu uetogou.SuKclrpyerc,
rrpoAoJrbnarl KoM[oHerrra uonx H1. Yrol lloBopora y paBen

V_RM12,
rge l, - AJILTHa BorIHbI; Mepa Bpalqeuux RM panHa

RM=0,8Un"Hxdr.

3gecr RM I{3MepseTcf, n papluz,ne - KoHIIeHTpaI{[t sJIeKTpoHOB s cM-!, Htt- B ux3 u r -
eJreMeHT nyrrr B rrK, I{HTerpal 6epetca BAonb nyqa 3peH}Ifl.

Bnepnrie QapageencxoL npaqenue 6rrno r.r3Mepeuo Moppllcou u Bepxeu n 1964 r. [67]

AJrtr BHeraJraKTr,rqecKr.rx rrcrorrHllKoB. 3ru nsuepeHl{t rIo3BoJIrrJII{ flpu u3BecrHblx oIIeHKax

Ha[prxeHHocTu MaTHuTHOTO IIOJI, OqeHlrTb cpeAHroro KoHIIeHTpaqEIo SJreKTpoHoB B Mex-
gse3Agofi cpeAe, oKa3brBaroulyrocs [opflAKa n, - O,OL cu-3. flonyueHHoe 3Haqen]re ne o3na-
.raflo, gTo B Mex(3Be3AHOM ra3e BoAopoA qacTuqHo.IIOHII3oBaH, qTo nocJIyx0'IJIo ucxoAHbIM

MorlrBoM AJrfl co3Aagr{rr flurelrueporra s 1967 r. [68] gnyxQasnofi MoAeJII'I t"rexanesguoft

cpeAbr, uarpenaelraoft cy6roqurvecKrrMlr JrrlaMrr.- 
Man.recrep B Haqare 70-x rogor [69, 70] [epBbIM craJl I{3Mepflrr RM AJIfl rlynbcapoB.

[nx nrx oAHoBpeMeHIro ImMeprercs fi Mepa Auc[epclru:
(6)p.y11= I n,dr.

LIg conocrasJreHr.rfl RM u DM HeIIocpeAcrBeHHo lloflyqaercfl cpeAHeB3BerIreHHoe 3Haqe-

uue Hn. flocne eroro QapaAeeBcKoe BpauleHrre craJlrr aKTlrBHo LIcrIoJrb3oBaTb AJI{ !I3Me-

ppHr[fl MarHLITHoro rIoJIfl lalaxrurul Ul-:731,
Toca u @yxuuoro n 1978 r.1741, a 3areM Co$ye u AP. B 1980 r. p5l ctarut rcroJlb-

3oBarb rr3Mepeulle eQQerra Qapaqer AIfl I,I3yqeHu, pacrpeAeneHuc RM no AHcKaM Apyrllx
raJraKTuK. Sror x<e MeroA oKa3aJrcfl caMbrM lIyBcTBureJIbHbIM AJIfl orlpeAeJreHlrrl orpaHlr-
.reruafi Ha Ha[prDKeHuocrb MexcaJlaKT[qecKoro Mafrrr'rrHorc, rroJlfl .

1 .7. ;i EX3 B E3llHbI E M EPIIAHAfl PA,qaOI43lIWEHUfl nvJI 6CAPO B

Sror uerog gaer xoc'neunyro uuQoprtraqlrrc o uonnofi HanpDKeHHocrIr MarurrrHoro IIoJIfl

B MeCTax Me)<3Be3AHOri Cpegr: c paaautoft ryp6ylgntnocrrrc'
Bcrope rofie orKpbriuts t967 r. [x<. Eerl Eapueau u 3. Xrrouurelvr uylrcapon 6rtno

o6uapyxeHo rBJreur{e MeprlaHrlfl ]rx paArrol{3ayqeHfir. Cpaay xe 6rua rloHrra cBr3b Mep-

qanufi c MeJrKoMacurra6nrruu HeoAHopoAHocrflMll ne B Mex3Be3AHoM rase (cu. Purett
U6,777; Illurunr: [78]). ffurelbnep r.r I{rrroanu [79] noxasaru, uro srlr HeoAHopoAuocrrr tte

cBfl3aHbr c alrQeuorcKlrMll BoJTHaMI{, nos6yxgennblMl{ B orAeJrbHblx yqacrKax Mex3Be3A-

Horo ra3a yAapHbrMr{ BoJrHaMrr r{Jrlr rrHbrM cuoco6olvr. TeIu caMuu, Mex3Be3AHbIe MepIIaHus

oKa3aJrrrcb elrle oAHuM ucroqHI,IKoM [rHAtrKaII[u Mex3Be3[HbIx MarHIrrHbIx noleri, xorf, Ao

crD( IIop r"ranounQopr*laTr{BHblM.

(5)
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2. MAIHI,ITHOE TIOJIE TAJIAKTI,IKH

2 J AJIAKTNI] ECKA H TACK

,[rcr uarueli lalarturu r.Brflercfl nau6onee r,r3yqeuHbrM o6r,errolr c rorrKr4 3peuurr
rairaKTrrrrecKux MarHrrrHux noleli (Pyer'aalirnu, Coxoron, Illyxypor tl8]). B HeM r{ccre-
AOBaHLI KaK perynflpHaq cocTaBrqloulaf MarHr.rTHoro [orq, TaK r{ efo HeoAHopoAHocTr{,
npl{qeM Blrrtfllrrle iloc;reAHux flpeBocxoAr.rr cpeAHee 3HaqeHr.re perynapuofi coc.raurrcrqelir,
CpeguexnagparllvHoe 3HaqeHlre HalprxeHHocrr.r Marur,rrHoro florrfl B Ar,rcKe lalaxrr.rxn n
oKpecTHocTfx HecKoJrbKr{x Kr{JlolapceK BoKpyr conuqa cocTaBJIteT

(tlz\ttz' =3r'm3. (l)
Berrop perylapuofi KoMrIoHeIrrbI MarHHTHoro rroJu oprreHTr{poBaH BAoJrb raraKTr.rqec-

Kor? nrocKocrr{, [plrMepHo BAoJrb crr[paJrbHr,rx pyKaBoB lalarrr.rrlr. flpu erou r,,roryr 6rrlr
ABe Bo3MoxHocrl{: nr6o e nro6ux gnyx 6nusro pacloJroxeuHbrx o6ractsx BeKTopbr
peryrxpuoir KoM[oHeHTbI MarHlrTHoro rloJr,s flpcr op]reHTr{poBaHbr He ToJIrKo [apaJrJreJrr,Ho

Apyf Apyry, Ho r.r coBrraAalor rro HanpaBJreHlrlu, nlr6o B pa3Hbrx qacrflx HanpaBrreullfl
BeKTOpOB Hpcr

Inomnocmu eolo, cu-3

Puc. 5.3asncnl'losrb lranplxeHHosru MarHlrrHoro rroJrfl or nJIorHocrLI Mex3Be3AHbIx o6laxon (Tponaug u Xafi.nec,
1986 [81])

Moryr 6lrm rctpevHbrMr.r. Bgar,rNlrraq opr{eHTallu.s BeKTopoB Hper B po3H[,Ix yqacrKax AucKa
lararrurr.r Ao cr,rx nop He BbrrcHeHa. Kax s c[I{paJIL'HL,Ix pyKaBax, TaK Ir Mex<Ay HI,IMI,I

cpelHeKBaAp arr,rrrHoe 3HaqeHr,re perynapuor:r cocraBJlrrouleil paBHo

<H'n.r)''' = 2t''tx3' (8)

Cpegnexnagparr{qHoe 3HarreHr,re HeoAHopo[Hosteli MarHLITHoro rIoJIfl AI{cKa |aJIaKTLTKI{

npeBocxoAr{T ero peryrqpHylo cocraBJlqrcI]Iyrc:

(H?o,,,.)t,, -(1 _z)Hpe, =2-3ux3

Han6oltruurl r,lacrura6 HeoAHopogHocreri, necyqlrtt ocHoBHyto gHeprl{rc xaorl{YecKoli
KoMrroHeHTbr rroJrrr, cocraBJrrer 100-200 rrK rr cBfl3an, BI{AuMo, c KpylrHoMacrura6uolf 060-
JroqeqHori crpyrryporl Mex3Be3AHoro ra3a, o6pa3oBaHHoli coBoKynHbIM AeIlc'rBI{eM 3Be3n-

Hbrx BerpoB H BcrrbrrrreK cBepxHoBbrx B 3Be3AHbIx accoqflaqi.rrx (cu., ualputtlep, pa6ory
Eo.rxapena [80]).

B ra6n. 1 upr,rnegeutr cBoAubre AaHHbre o cpeAHr.rx [apaMerpax MarHnrHoro floJlfl B pa3-

JII,IT{Hbrx'rr,rnax o6'rexroB raJraKTr,rqecKoro ArrcKa. B 'ra6n. 2 co6panr,l HeKoropble nnp.wBw-

AyaJrbHbre r{3MepeHr{q BHyrpr{ raJraKTr{qecKoro MarHr.ITHoro rtofiq (Eouxapen, 1985 [54]).
Ha prac. 5 gaua cnofixa Tpolauqa r,r Xafineca [81] sanncnr"rocru Haupr)KeHHocrl{ fioJlf, or
KOHqeHTpaqvt4 ta3a.
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Ta ti r u q a I

OcHoeHore xapaxrepucrxxu MarHllrHoro nonc B pa3fl!tqHLIx yqacrxax

M3 o6naxa HI (xoroqHr,re o6,racru FII)

Mexo6rauHac cpega (renlr,re
o6racrlr HI)
KaaepHsr ( xopoua,rsuurir ra:)
KoHqeHcaquu MoneKyrqpHr,rx o6naKoB

Ma:epuure KoHAeHcaquu

i 0-30
0,1-{,3

l0
3

2

100

3000

10

100

100

0,1-l
lor-lo 5

0,05

0,015

0,00030,001-0,0r
I 03-t 04

l07-l08

mex:ne:gxori cpeAbr,qucxa fa"laxtrxn

Ta6tu\a 2

Hexoropsre [3MepenHfl MarHHTrtoro noJL s lsnaxruve

flo eQQexry Oapager Arc nyJrL'capoB IIo eQQexry 3eelraxa B rrrrHr.ru l,2l o'r HI

2,6
2,0
0,5

14,0

0,2

0,05

7,0

-60
_,)

+10
--38

48
+7

a

-2,9
4,92
+0,59
+0,65
+0,58

-3,3
*o,01

Teleq A
Kaccuones A

Oplron A 2og

(Hn), r'rx3

-3,5r0,7
+18,0ri,9
+11,0r1,7

-50,0r15

0329+54
053 1+2 I

0833-45
124(H4
1642-0,3

1929+10

1933+16

2016+28

1450 ,lo
r85 4
264 -3
302 -l,-5
14 +26

4'1 4
q, 1

684

3eeMalra s r,uul,I,l{)" 18 q-l OH

209" -19' +1,4 3500
+8,0 4500

Kax nugHo, B yrracrKax Mex<3Be3Alror? cpegu c KoHr{erpal{vefr. n < 100 q'a-3 Harlpr{-

x<eHHocrb floJrr flpr,rMepHo oArrHaKoBa 14 HaxoAr,rrcs Ha ypoBHe H <.I0'5 3. Tar<afl Kapl'rrHa

cooTBeTcTByeT [peAJro)KeHHori eqe l.A. Illaliuolr KapTr{He oAHolvlepHoro cxaTl{, fa3a
BAOJTL, Cr,rJrOBOli IUUUU MarHr{THOTO rrolrq. flprl 6Olrmux [JrorHocTr{x 3aMereH pocr H - nq,

rl.e q = ll3-112, Taras 3aBr{cr{Mocrb coorBercrnyer aHrr3orpolrHoMy cx(arl,Iro o6raKoB
(Mycxonr.rac [82]).

2.2. UEHTP rArAKTI4Kt4

B o6nac:rlr 50 ur eoxpyr r{eHTpa lararrurr.r Ha6JircAeHus Ha VLA B HerIpepbIBHoM
c[eKTpe B cepeArrHe 80-x rogou Br,rsBr{Jrr{ cnox<Hyro BL,rcoKoopraHI,I3oBaHHyIo cTpyKTypy
BoJroKoH (puc. 6, IOcyS-3age LI Ap. [84, 85]). Ha6rrrcAeHuq [rLIHHbIx (oKoJIo 40 nr) na-
Teo6pa3H[,rx crpyKTyp ruupr.rHoli [oprAKa 1 nx, o6pauJIeHHEIx ciIeAaMI,I HaKpytII{BaIo-
qeftcr Ha Hr{x clupaJrr{, roBopqr o rrpeo6JraAaroqefi porrrr MarHrrrHoro tIoJIrI B I{eHTpe
lanaxrurrn. C:renens floJrrprr3ar1uil pa4Lrorr3rryqerLrs. BbrcoKa I{ B MaKcuMyMe [ocrlrraer
607o.

B o6nacur qeHTpa faraxtnxu pa3MepoM 5 nr oqeurl{ AarcT BerI,ItILIHy ffrr = 10 lrx3
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(Ily6oti u np. [86]). Eule 6onee clrJrbHbre nona o6uapyxlrBarorc, B rdeHrpe lanarrnrn s
MeH6rrrrrx r"racrura6ax. CunHras [onrprr3arlut (-7Vo) un$paxpacuoro u3ryqeHr{rr rr3 rIeHT-
panurort o6nacrn paeuepor"r oRoJro 1 ur rpe6yer AJIfl opI,IeHTaIdlII{ nbIJII{HoK nore H >
> l0-2 3 (3firxeu u tp. [87]).

. 23,TN1O TA,IIAKTAKA

Kar yxe orMerleHo- BIIIIIe, Ha cyulecrBoBaHl{e MarH}ITHoro flofls B ralo lanaxrurn
BrrepBbre yKa3aJr fluxenruep s 1953 v 16,718 cBs3I{ c npo6neuoft yAepxaHufl s lanaxtme
KocM[qecKr.rx nyveft BbIcoKIrx enepruft ]r.rtx r,r3orponuu. I{nguxaropoM MarH}rrHoro rro;rfl B

rano lana(rr,rKrr Ha Bbrcore Ao HecKoJrbKr{x Kuro[apceK rBlrtrerca cuHxporpoHHoe SoHoboe
paAuor.r3ryrrenue (Ye6ctep [88]; @u.nnnnc u xp. [89]; Eoriepuanu r gp. [90]). OAnaxo na-
paMerpbr MarHlrrHoro noJrfl raJro Ao cr{x flop ocrarcTcfl BecbMa.Heo[pe4eneHuuun. Co-
rlracuo Pysr',rafirrany u gp. [18], Moxuo oxr.rAarb, qro flofie Ha[pflxeHnomuo H - 1,5 ux3
rrpocrr,rpaercfl s'o6racrb paAr.rycoM HecKoJrbKo Kr{JrorrapceK nbrpyr gucra fanarruxlr.

3. BHETAJIAKTI,IqECKUE MATH}ITHbIE NOJI'

3,1 .TI4CKH CNNPNIbH,IX TNIAKTHK

flpucyrcraue u xapaKTep oprreHTarluu Maurr{THoro rroJrf, B Ar{cKax c[trpaJrbHbrx raJraKTr,rK

o6uapyxurarorcq: uo I{3MepeH}IflM rroirf,p}r3arlur,r-olruqecKoro r{3[yrreHlr.f, raJraKTuK, Bbr-
gsaHHofi oplreHTar{uefi r,rez<snesgHbrx rrbrJrl{HoK, rro floJrrpu3arlrr]r HererrJroBoro paguon3-
JlyqeHl,rf,, a TaK)I(e IIo ]r3MepeHl,rrc Mep Bparr{eHr,rrr B pa3JurtrHbrx ytracTKax A}rcKoB raJraKTr{K.
Kar u s lauarrure, cI{JIoBbIe nruutrfr MarulrrHoro [oJrfl Jrex<ar B rrJrocKocrflx TaJIaKTLIK,
roBTopfl, cnnpanrurrfi yeop (puc. 7).

I,lalraepeurae Qapageencxoro BpaIrIeHIiIfl BbltBr,rJro, rrro raJraKTuKu AeJrsrc, 4to xapaKTepy
opr,IeuTarlrir,I cuJroBblx nuuuft Ha ABa KJracca: ocecr,rMMerpr{qHbre, y Koropblx Bo Bcex c[u-
paJrbHbrx pyKaBax opr{eHTar{[r Marnr{Tubrx uoneri coB[aAaer (pr,rc. 8, a), u 6trculzuer-.
pr{arHbre, y KoTopbrx B coceAHr,rx curapanrHux pyKaBax MarHr,rTHbre [oJrfl opr,reHTr{poBaHbr Ha-
Bcrpeqy Apyr Apyry (pnc. 8, 6").

B ra6n. 3 (Pysuaftxr,ru u Ap. [18]) npnnegeHbr flapaMerpbr MarHr{ruoro rroJrfl B AucKax
HecKoJrbKr,rx cnr{paJrbHbrx raJraKTrrK. Kax nugno, B rrccJreAoBaHHbrx raJraKTr,rKax Ha[prxeH-
Hocrb peryJrflpHoro nor.x Hp", = 1-5 rtaxS rr orHorueHrre xaorr.rqecKoft u perynapnofi
KoMrroHeHT H*6srlHp", = 0,5-3 He c[rJrbHo orlLrqaercfl or taronofi B ArrcKe Haurefi
Ianaxrr.rxlr,

Ta6auqa 3

M&rrururle no.nt B cn[paJrbnbtx raJtal(Tltxax
no ua6lrogenRenr r panndAnararone

['araxrnra
M3l
M33
M5l
M8l
M83
NGC 253

tc 342

NGC 6946
NGC 2903
NGC 4258

Sb

Sb

Scd

Sc

sb.
Sbc

sc(p)
Scd

Scd

Sbc

Sbc

2-3
24
I

.5

3

?

4

3

5

?

< 5-20

1,7

0,3-{,5
')(
1,7
)7

?

,{
2

3

?
) <.,

?

Oceolulrerp. xolrqo
Bucuulrerpuvnar
Bucuulrerpnvuan
EucnulrerpuvHaa
Bucuuue'rplruuan
2

Oceculllrerpuvuar
Buclrlrue'rpnvrtan
Bllcuruue'rpr.r.rraa

?
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Pnc, T. Opuenraqprq MarHHTHbrx no:refi o cnuparr,uorl raJraKTfiKe M5l coraacso onrr.rrrecKuM ua6lrcgeuuxlr
(Cxsppom u rc., 1987 [91])

Pnc.8. Cxerrraruqecxoe nso6paxexne oceclruuerpirvnoft (a) n 6uqnnrrerpnvHofi (6) r*.rog opueFraquu MarHrTHoro
noJlr B A[cKax cmlpajrbHbrx fturar(nrK

J.2, PA,qAOTNIAKTAKA

Iano na6nroAarc,Tcfl Bo MHorr{x raJraKTrrKax. Yarqe ncero oHu rrpof,BJrflror ce6x rro He-
TenJroBoMy pagnor.r3[ytreHr{K) n r{Meror nporrKeuHocrb Ao AecflTKoB KuJro[apceK. Paguo-
I,I3[yqeHr.re raJro, KaK [paB]rJro, noJrrprr3oBaHo, xou r,r He c[JrbHo. Ero napauerpbr rrJraBHo
Meurrorcq BAoJrb raJro. 3tu gannue yKa3brBaror Ha [pucyrcrBr.re B raJro xax perynxpxoft,
TAK I,I XAOTIIqECKOfi KOMIOHEHT MATHIITHOTO IION,I. CONOCTAB.JIEHIIE EHTEHCIIBHOCTU HE-
TeIJIOBOTO CLIHXpOTpOHHOTO paArrou3fiyqeHufl, Mep Bparr{eHrrf, [JrOCKocTr{ [oJrrpr,r3aurru I{
TeuJroBoro peHTreuoBcKoro u3fiytreHrrr [o3BoJrrrJro fleuucony B 1980r. [92] uocrpotrb Mo-
AeJrb raJro gnx M87 ([enu A). Paguyc ralro cocraBtser 45 KnK, KoHrleHTpaqurr rerrJroBbrx
sJreKTpoHoB nr=0,005 cM-3, HanpoKenuocrb totts,H -2vrrg.

Mouqnue paAr{oraJraKTrrKn c AByxKoMrroHeHTHofi ctpyrrypofi paguonely.rexufl 6rrr[
orKpbrrbr Ha 3ape paAuoacrpoHoMr{r.r Xeeu u gp. n 1946 r. [93]). lnannuu o6pasou
?LC; IIIxaoscKoMy [p[Ha[Jre)Krrr 3acJlyra o6uapyxeuua.cuHxporpouuori npr,rpogu ux r{3Jry-
venua (cu. Illx.noncrrft, t13]). C rex trop HeoAHoKparHo onpeAeJrrlrucb rapaMerpbr r{x pa-
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Pnc. 9. PacnpeAeJreHlre npnrpreaq;[ He[pepbrBHoro paAr.rou3nyrreHr.rc roxHoro KoMnoHeHTa paAHoraJraKTr,rKl.r
Jle6em A Ha qacrore oxono 5 llq (Xaprperin uPaftrr, 1974 l95l)
Pnc. 10' Cxeuanrqecxoe nro6paxenlre MarHnrHbrx xonSuryparyrft B Axerax paAr{oraJraKTr,rK (Pyar*.rafixlrn r-r pp.,
1988 trsl)

A[o]r3Jr] {eHLL B [peA[oJrox(eHrrr4 paBeHgrBa flJrorHosreri eHepruru peJrsruBugrcKr.rx qacrlrq u
MarHr,rrHoro roJrf, (1) (crrl., nanplruep, pa6ory filus6ypra u CbrpoBarcKoro [2]). floaguee
[oflBI'IJraCb BO3MO>KHOCTb He3aBUCI{MO[O O[peAeJreHH.fl rrJroTHOCTr,r SHeprEr.r uo peHTreHoB-
cKoMy u3ryrreHuK), BbI3BaHHoMy o6paTHbIM KoM[ToHoBCKrrM paccerHneu QototrciB peJrr.rK-
ToBoro nsnyvdulra. Btrrcnunocr, qro nJrorHocrb gHepruu peJrflTr.rBr{crcKr.rx uacrnq o-6r,rquo
3aMerHo npeBocxoAl,Ir (rauorga, Bo3MoxHo, B corHrr paa) nnoruocrb eHeprr{r,r MarHlrrHoro
uonx. ConpeMeHHbIe oI{eHK}r cpegnefi HalpflxeHHocrr,r MarHr{Tuoro rroJu B paAuoKoM-
lorreHTax fiportxeHuocrbro B corHrr Kr,rJrolapceK Aaror AJU uara6olee f,pKr,rx paAuora-
JraKTuK cJreAyroque 3rarreHr.r, (ue flxr [94]):

H 2 0,16 ux3 gna l-{euraBpa.A, H > 1,6 ux3 gnx Jle6ega A. (10)

Ha6lrcgenufl [oKa3blBaror cJrox<Hyro crpyKTypy paclpeAeJreHr{fl r.rHTeHcrrBHocrr{ rr rro-
Jrspu3^aIII{^I{ paAUOI,I3JryqeHUu B [poTsxeHHbrx KoMuoHeHTaX E3iryqeHrrf paAr.roraJraKT[K
(puc' 9). Our,r coornercrBylor KaprlrHe nsar.rubgericrnut cy6penrrrur"r"*r" rIJra3MeHHbrx
crpyfi (gxceroB) c Mex<raraKTr,rqecKr.rM rasoM cKonJrenrari ranartlrK, flpr{BoArrrtr.rM K Typ_
6yiuza\uu BeulecrBa paAr.roKoMloneur. B Axerax, 6esycnonuo, rprcyrcrByror peJr{-
TI'IBrrcTcKrre gJreKTpoHbI r{ MarH[rTHbIe floJrfl, TaK KaK Ha6rroAaeTcfl HerrpepbrBHoe r{3Jry-
rreHr{e cr,rHxporpoHuor? npnpoqrr. }fuorga, HarrprrMep s M87 r 3C2,13, olui ni 4r*e,.ou ,p*o
cBerur B orrrlrqecKoM Ar{a[a3oHe r.r B cfiyqae M87 l.rueet rqeucryro crpyKTypy c nsar,rMHo
[epfleuAr{KyilspHbrMu oprreHTarlrrflMr.r nofiqpr.r3arlur,r B coceAgttx yflp\ramutsx. Cxerraarr,rqecxoe
nso6pax<enr're rouQurypaqllu MarHrrrHux noner? B Axerax oo*aiuro Ha pr,rc. 10. Hagexnux
o[peAeJreHr,uir xaparrepucrr.rK MarHr,rrHoro rroJrs B Axerax [oKa Her.

3.3, CKOruIEHAfl TAJIAKTUK

rlolr'rr'ruo xopouo I'r3Becruoro relJloBoro peuTreHoBcKoro r{3Jryrreuurr ra3a B cKorrJregr{flx
raJraKTr.rK, K KOHTIy 70-x rogor craJrr,r HaKaniruaruc, AaHHLre o cuHxporpoggoM paAr{o[3-
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nyrreHlr[ cKonJreHr.rft raJraKTrrK c qerKo BbIpilKeI{HbIMI{ creneHHbIMI{ cneKTpaMn (fSQe u gp.

tdOt). f cepeAI,IHe 80-x rogor 6uno o6uapyx(eHo cuuxporpoHuoe-paAllorano cxonnenr'rfi

pruro"unuirlrc Coma, A 401, A754, A 1i67, A2255, A2256, A2319 r, Bo3MoxHo, flep-
ceq'A (Capasun [97]). PasMepbr paA]roraJro nprrMepHo cdrnanarcr c pa3Mepaun o6lacrr
TerrJroBoro peHTreHoBcKoro u3rylreHug. Oqeuru HarrprDKeuHocrl{ MarHlrrHoro rIoJIfl rIpIrBo-

AqT K 3HaqeHI,IrIM

H-I-2ur3 tu6oH >0,3ux9 (11)

e o6racru AI{aMeTpoM IIopTIIIKa 1 Mnr. MarsursOe [oJIe IIpu 3ToM cI'U]bHo HeoAHOpoAHO'

3,4. O PETYJIflPHOM MAT'HHTHOM IIOJIE

B M E X\AJI AKTLI rI EC KO lvt nPO CTPA H CT B E

Hau6olee r{yBcrBuirerr,Hr,rM MeroAoM onpeAerleHl{q peryrflpHoro MarHI{THoro rIoJIq B

6o6urnx 11pocTpaHCTtseHHbIx lracrura6ax oKa3aJIC, MeToA I{3MepeHI{fl SapageenCXOIO Bpa-

UIeHI4TI IJIOCKOCTII II9JIxpI,I3aUUII paAHOTCTOT{HuXOB' Stuu MeTOAOM HeoAHOKpaTrIo [r'ITaJIIICb

3aperliqlpupoBaTl peryilrpHoe MarHI{THoe IloJIe KocMoIOJIolI{'IecrOfi [pOT'DK€HHOcur' flep-

Bbre orpaHrrqeHrq ,ru ypoor" Hil < l0-9 3 noryuenr,t Co$ye ll AP. B 1968 r. [98] no na6nro-

AeHr{to 40 sHeralaxTIIrIecKI,Ix paALIoIIcToq}IItKoB. Har6onee uuarufi [peAeJI Hll < 10-ll 3

roryrreH Banne n 1983 r. t99] rro AaHHbiM na6mogenuft 142 o6rercoa. flogpo6nafl cBoAKa

olpeAerreHr{fi nepxnux [peAeJroB Ha KocMoJror[qecKoe N{arHI{THOe IIOJIe [pI{BeAeHa B MOHO-

rpaSuu PysruafixLrHa u gp. ([18] c. 100)'

4, NPOHCXOXAEHI,IE M^AIHI{THbIX TIOJIEI TAJIAKTI'IKH

4 J. TUTPO MATHHTHOE TATTAMO

Marnurnue IIOJTfl BCeX IOCTaTOTIHO KpyrrHblx TeJr - lrJlaHeT, 3Be3A, faJIaKTI',IK I'I I{X CKO[-

reHI,IIl - O6gSaHr,t He CI]IHoBbI* ururtOA-"rytcTBIIsM aTOMOB, KaK 3TO I{MeeT M9CTO n Qep-

poMafHeTlrKax, a rrrApoMarnr.rTHbrM ABIIDK9HHTIM npono4arqefi cpeAr,I. B e'roIra oHI{ rrOXOx1II

nU Ar"U*O-rari,1ItHy. FIO , *O"rr.IecKltx yCJIOBI{IX TOCIrOACTBy}OT XaOTI'IiI€CKUe, ryp6yneUr-

Hr,re ABI{)KeHus.. Vl re;y. He Megee oHI4 ycIIlIrBatoT II [oAAep)KIIBaroT peryJlpHble Mar-

HHTHBIC NOT'.
Irlgea rugporraarHrrrHoro I{r{HaMo nogpo6uo H3noxeHa B KHI{re Barinurrefiua, 3elugoauua

n trysr,,railrrua [100]. ,flrualro-tuexaHl{3M JII4III6 ycI{JII{BaeT roJle, 11ooToMy AL{-ero getirctnlrx

ireo6xoqr.ruu 3aTpaBorrHbre lroJrfl. Kpor,ae Toro, oII gelitctryet 'rluIIIb npI'I 6OIHUUX gHa-

aIeHI{fl x Maf HItrHof o qucn a Per}tuoJll,Aca, T. e.

(12)

(13)

R,, = vR I vrr- lOO,.

rAe vnr - MarHLrTHag B{3KOCTb

v^=c2 l4Tlo,

y - cKopocTb, R - rraacurra6 gruxenufi, O - [p6Bolin"rocT r cpeAbl, c,- cKopocTb cBeTa' yc-

JrOBr{e Rn } 1 OeHa.IaeT [pI{MeHtrMOCrr upu6nnXeH[, BMOpOXeHHOCIII cruIoBblx nuxlrfi Mar-

Hr.rrHoro floJrrl B ,"rr1"*ro. B gucxe lanartnru R, = 105-108'

[na yctofivnBoro ycrrJreHr4x cJra6oro MarHnTHoro IIoJIfl AocTaTouuo, 'rto6s,r:ry9I]_"T-
Hbre ABDKSHI{, He LIMSJIII Sepxdl6rofi cuMMeTptrII. B la6OparopHblx ygnoBfifix TaKAfl' Cu'

Tyarll[fl gKqOT11tIHa, Ho B aCTpOHOMUTISCKtrX O6:beKT ax OHa O6bIrIHa, IITO CBfl3aHO C UX OCe-

,rlr'upurq"rreM. flepBble pa6or1l rr9 r:gporyp6yl^"I1""ylryI1"o B aclpouoMril( rpu-

HaArexar Snrsaccepy ifq,iO ..1 [101], fla'pxepy (tgSS r') [102], Eparnncrouy (196a r')

f iOgt 
" 

orrrocflTcf, u o"uor*o* *'&rri*"*-o uporcxoxgeHufl MarHl{:rrroro flort 3eMru.
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Pnc. 11. "Bocruepra telrgoar.rva" - Trrn ABr{xeHr.rft, npunogaquft K ycrlnennro MarHHTHoro nonr npr,r ryp-
6ylerruou qunalro

Baxno orMerrrrb, rrro ryp6yreHTHoe Ar{HaMo - r{cropuqecK[ oArrH r{3 nepnbrx B Ou3r.rKe
[plrMepoB Bo3HrKrroBeHr.r, ynopfAotreHHoc,T]r ]r3 xaoca.

HarnxgHoe o6'btcHeHDre AeficrB[Io ryp6yneuTHoro AuHaMo Aaer flpr.rMep raK Ha3br-
BaeMoIt BocbMepKI{ 3enrgonuua (p[c. 11): grs.ycuile:avre, floJrfl Heo6xoAHMo, qro6br 11oA
geftctaueu IqpoALIHaM[rIecKRx gnux<euufi ucxoAHaf, KoJrbrleBa, Tpy6Ka MarurrrHoro rroJrfl
cBepHynacb B RocbMepKy, a 3aTeM cJIoxIiJIacb [oloJIaM ]r pacTf,Hyaacb Ao npexH]rx pa3-
MepoB. B pesylrrate groro flocne nepe3aMbrKaHr{fl o6pasyercr u"orr rc*ognaa *o"4r.r-
rypaqu, froJrfl, Ho c yABoeHHoft HaflpgxeHHogrbro.

Pa6orocfioco6uocrb ryp6yleurnoro Ar.rHaMo orpeAeJrsercq reru.rrndft cx,, xapaxrepu-
syroqefi c[[paJrbHocrb ABrlDKeHr.rfl :

d - v rot v. (14)

flpra uepAoreJrbHoM BpaIrIeHI{I{ }IHKpeMeHT HapacraHr.rfl Marur{THoro flonfl flponoprluo-
HaJreH cx,2. 3TO TaK Ha3brBaeMoe C[2-Aunauo, gericrByroqee B flApax nJraHer r,r B Mar-
HlrrHblx 3Be3Aax. ftpu gu{SepeHIIIranbHoM BparrleHru npeo6lagaer o6rr.rHo 6olee
eQQextunnoe raK Ha3blBaeMoe oot-Ar{HaMo c r.rHKpeMeHToM, flpoflopquouanruuM c[, rr
rpaAueHTy yrlonoft cKopocrll tO. Ono pa6otaet n 6onruruncrBe rrarroB 3Be3A r.r B
TAJIAKTIIKAX.

Overraguo,.rro s nEHefiHoM pexlrMe pa6orbr AI.rHaMo-MexaHr.r3Ma HanpffiKeHHocrb rroJrfl
HapacraeT 3KcnoHeHrlr{aJrbHo :

H = Ho exp(Tt). (ls)

flpege.n pocra [oJrfl o[peAeJrrercr uerunerinsrrr,rn s$$exraMn - Blr4nurreM rrorq Ha ABu-
x(eHrre BeIrIecTBa,

4.2. rA,qpoMArHuTHoE 4AHAMO B TAJIAKTAKAX

[eficroue AI{HaMo-MexaHI{3Ma B raJraKTr.rqecKux Ar.rcKax 6uno nuepnbre paccMorpeHo
flapxepor'l n l97l r. [104], a raKx(e Bafinurrefinou z PysuaftKuHbrM tiOSl s ,or *e iogy.
[na xavectBeuHoro o6'rgcneuuq ero Mo)rcro pa3AeJrrrrb Ha ABa urara: 1) norun"rre uar-
MyrarlbHoro rrorlr I{3 MepI,IAI{oHaJIbHoro BcJreAonue gu$QepeHrlrraJrbHoro Bparr{eHr.r.fl rarraK-
TurrecKoro gucxa (puc. 12, a);2) o6pa3oBaHue Mepr,rAr.roHaJrbHoro rtolc u3 a3r{MyraJrbHoro
ryp6ynen'ruuMfi ABIIDKeHLITIMLI B [JrocKocru, flepnenAuxynapuofi raJraKTrrqecK oir (pwc. 12, 6),

Cornacuo Pysuafiruny u gp. [106], B Ar.rcKe Haruefi lanaxrnxr.r MaKcr{MaJrbur,lrt unxpe-
MeHT pocra rtoJrq y coorBercrByer xapaKTepHoMy BpeMeHH 1-l = 5 . 108 ler, nalr6onee
neporfiIF,1fi 1-1 = 1,5 ' 109 ne'r. [octnrHyr Jrrr upeAeJr pocra floJrs - He ,cHo. 3as[cur"rocrt
Y or raJlaKTlMecKoro paccrof,Hl{f, r npHBeAeHa Ha pr.rc. 13, a. flpucyrcrByror gne o6nacru
pocra rlorr: B IIeHTpaJrbHbIx iracrrx lanarruxu It B oKpecruocrxx Connqa. Hapacraer nplr
9ToM rllrlrrb ocecl{MMerpl{qHa, uoga, r.r:o6paxenndg Ha pl{c, 8, a. Ananor[qua KaprfiHa Arr
ryMauHocrrr Arqpouegrr M 31 (puc. 13, A. ,.
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Ptrc. 12. CxeMa, noccHqrcIrlar geiicrnlre ryp6yleHrxoro AIlHaMo B TaJIaKTIIqecKoM AI'IcKe

4z

a

-42

/0 /,f 4 Knx

Puc. 13. 3asHcur,.{osrL, or ra.lraKTEqecKoIo paccroqHH., r HHKpeMeHTa Y pocra ocecl'rMMerpHtIHtIx MoA MarHurHolo

rorrl Arq I-alaxrnxu (a) Il Anq r)'N{aunocru Arylpolreasr M3l (O
Orue.rensr cKopocrn pocra pa3nr4rrHr,rx ocecuMMerpHqHbIx MoA rr o6lasra Iix JIoKaJTI{3al{}r}I (Py:uaiixuu ll gp.'

r988 tl8l)

pyeuaftxuu lr Ap. [1], Cana u (Dyxorruoro [107], EaprrurHlrKoBa LI [p. [108] rIoKa3aJII{, alro

6ncuuuerpuurure crpy*Typbr MarHrrrHoro troJlq B pqAe TaJIaKTI'I( (o',r' 'ra6n. 3) r"rory'r

Bo3HrrKarb B pe3yJrbraie ryp6yreuruoro Ar{HaMo. flpu e'rou reM[ pocra 6ucuulrerpuuuorl
MoAbI Bo BHeuIHI4x rracrqx lanaxrrrr.r I{crre3arcIqe MaJI IIo cpaBreHlr}o c c[MMerpI{'IHoIi
MoAorl. B M 31 posr 6ucnMMerp[rrHori MoAbr Boo6qe HeBo3Mo)KeH. B ro xe Bpewl, KaK rlo:
Ka3aJro qrrclleHHoe MoAeJrr{poBaHr{e, B TaJIaKTLIKe BoAoBopo'r (M 5l) ranrper''reHT pocTa 6I{-

cIIMMeTpIIqHo;I MoAbI BbIcoK, IISM' BHArtMo, W o6.bg,clageTcg 6[cI,IMMeTp[ItIHafl cTpyKTypa

IIOJIfl.

4 3, NPONIEMA "3ATPABOITHOTO" ITOJIfl

f{lrnarr.lo flBilfleTcfl. He MexaHI{3MoM cO3AaHI,IrI, a MeXaIII{3MOM ycI4JIeHwI MarIIIrTHoro IIoJrr.

fina ero Aer?crBlrq Heo6xoAI{Mo IrcxoAuoe ":arpanovuoe" nole.
Har6onee r{3BecrHbrir MexaHr{3M $opur.rponauufl "3arpaBoqHoro" floJlfl - ero 6arapell-

Hbrrl MexaHr{3M EupMaHa (1950 r.) t109]. On ocHoBaH Ha HerapaJlrlerlbHosru roBepxHocrel?
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nocrosHHolf [JIocrHocrI,I I{ uocrornnoft reuneparypr,r (rarur gauexlra), qro xapaKTepHo AJp
guQ$epeHqI'IaJIbHo BpalqarcIrluxcfl. TeIr. flplruenurenrno r lalarrrrKe 3a upeu, i01o r"t
MorJro cSopuuponaruca "aarpano.rHoe" [oJre Harrprx(eHgocrbro H0 < 10-15 3 (Xappr.rcou
t110]). ,[axe upra MaKcr{MaJrr,HoM r.rHKper{eHTe pocra loJrrr ft = 5 . 10s ler (cu. nrrue) npu
TaKoM 116 ualpaxeHHocrl, IIOJL He ycneJla 6u gocruvr ua6lrcgaeuoro ypoBHfl. Teru 6onee
He xBal'aer "satpanovuoro" [orfl, co3AaBaeMoto 3a crrer pagrrarrttul- n:auuogericrBl4q oleKT-
poHoB I{ [poroHoB c Sorouauu peJII{KToBoro n3ryqeHrrr, qro Moxer [prrBecrr{ K Ho<
< 10-21 3 (Mr.uuycran u Pysuafirun [1] l]).

Ecnr'r 6rr B KallecrBe "3arpanovuoro" Bbrcry[aJro peJrrrKToBoe oAHopoAHoe KocMoJro-
rl'IqecKoe MaTHLITHoe [oJIe c Harrp{xeHHocrbro, coorBercrnyrculefi BepxHeMy [peAeJry, [o-
lyqeHHoMy rns uogeleti Ho = 3 ' 10-l I 3 (cM. n. 3.4), to [p]r [pegeJrbHoM rrHKpeMeHTe loJre
ycrreJro 6rr gopaor.r go na6nrcgaeMoro ypoBrur.

Han6ouee [oAxoAflIrII,IM ucrovHLIKoM peJrr.rKToBoro [ort, qBrserca nr,l6poc ero r,r3 3Be3A,
rrIaBHbIM o6pasor'l rrprl BclbllrrKax cBepxHoBux (Crrponarcxr.rfi [112]). "3aipanoqnoe" note
MorJro reHeplrpoBamca 6arapefiuurtr e$$ex'roM B 3Be3Aax [epBoro [oKoreHr{q. flocle nu-
6poca ero B KoHrIe oBoJrrorlfirr 3Be3A B Mex3Be3AHoe flpocrpaHcrno eopuupvercq rtpelt-
Myrr{ecrBeHHo xaorurrecKoe "3arpaBo.lHoe" nore Ha ypoBHe Ho- l0-9 3. cornacuo pys_
uafirIaHy n gp. [18], ero BloJrHe AosrarouHo Errfl.ycurrelils [oJrfl Ao ua6rrogaeuoro ypoBrur.

5. poJlb MArHr{THbIX [OJrEri B IPOIIECCAX, rrpoTEKAr0UUX
B MEX3BE3AHOII CPEAE

5.1, YCKOPEHAE qACTAI] KOCMHT{ECKHX JIYqEPI

-_ _Y_""rp"rye 3apflx<eHHr,rx qacrlrq B KocMoce r{Meer eJreKTpoMarHrrrHyro npupogy (cnau
[113]; fzlrs6ypr n crrponarcxnfi, [114]; Bepesuucxuir u gp. tt15l). ono 

"u"suro 
t or*ro-

clrreJlbHo MeAJTeHHbIM LI3MeHeHI,IeM eHeprulr qacrr.rq B croxacrr.rrrecKr{x I{Jrrr [epeMeHHbIX
o[eKTpI{qecKI'Ix I4 MarHrITHbIx [oJrflx, 3ro ugrraeuenr.re paBHo pa6ore, [por,r3BoAr,rMorl enexr-
puqecKnM rroJreM E ngolr rpaeKTopr,ru qastrrrlbr.

Bce L.rexaurasMbr.ycKopeHr,rs MoxHo pa3AeJrr.rrb Ha ABa Br.rAa: peryJrrpHbre, [pr{ Koropbrx
cpeAHee 3Har{eHHe <E) * 0, r{ croxacrrrrrecKoro rurra c (E) = 0, no qf2; ,.0.

B uexsnesgHoM flpocrpaHcrBe uau6onee BaxHbr MexaHH3Mbr ycKopeHr.r, qacrr.rq 11p14
orpaxeHr{r.r or MarHr{THblx o6uaros (uexann:urr oepun [3]), a raxx<e uog gericrnlreM yAap_
HbIX BOJIH.

Perynxpnuri MexaHI,I3M Oepur (uexauuou Oepr,au I poga) geficrnyer [pr{ MHoroKparHoM
orpaxeHfiLt qacrl{Il ,?xgy AByM, ABrDKyrrIr.rMLrcs HaBcrpeqy Apyr Apyry MarHr,rrHbrMrr oK-
paHaMrr (o6narar"ru). B erou cJryrrae, KaK npr.r y[pyr]rx yAapax, KaxAoe orpax<eHr,re trac-
TI,IIIbI OT SKPAHA IPI,IBOAI.IT K BO3PACTAHI{IO CE 3HEPrWU E NA NEITAVI,THY AE;

LEIE=4(uv)1v2, (16)

rAe u - cKopocrb MarHurHoro o6naxa (expana), v - cKopocrb ycroprerraofi vacruqrr.
flpu cny'rafiHoM pac[peAeJleHr,I[ cxopocrefi o6naroa .ro n"npurr"nuru gericrnyer cra-

rr'rctlrqecxufi MexaHr.r3M oepr,nr II poga. fl]rr.r erou cpegunfi flpupocr eHepruu ycxopaerr,rofi
tlacrfi4br rrpr,r KaxAoM OTpZDKeHlrtr paBeH

(LE t E) =2u2 I v2 . 07)
B o6orrx cryqasx gHeprut qacrlrllbl Bo3pacraer co BpeMeHeM rro gKcloHeHIIr.IaJrbHoMy

3aKoHy. flpegen pocra gHeprzlr rracrtrIl Er"* oupege rflercfi, [poHr.rqaeMocrbro MarHr{THoro
eKpaHa - TeM, rrro napMoponcxufi paAr.ryc Haqr.rHaer npeBocxoA[Tb paSMep Mex3Be3AHOrO
o6.nara, or Marnurnoro rrors Koroporo .rpoficxoAsr orpaxeul{r. [", g"66yrrur*'r"*-
3Be3AHbrx o6.naros B AlrcKe ranaxruru Emax.. 10la eB. Ec.nu vacruqr, ,crynilo, , npoq"""
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Plrc. 14. Tpaerropua 6uctpoft qacillqbl, n::am.rogerlcrnylouleii c ygapnr,tlt QpoHrou
u - fipg olHoKparHoM nepecerreHnlr QpoHra; 6 - npu MHoroKparHoM nepeceileHl'tu y[apHoro Qpoura,

pacnpocrpaHrrou{eroc, B ryp6y:Ieuraoiicpege.UlIIU2-cKopocrfl ABHxeHruI ra3a oTHocIrTeJIr,Horo yAapHoro

rpponra

ycKopeHus B clyvsfisore MoMeHTbr p.peMeHr4, To SopMl{pyerc, crefleHHoli c[eKTp ycKo-

peHHLIX qaCI'I4II:

n(E)-E-v. (18)

B ruApognnaMrrrrecKlrx yAapHbrx BoJiHax, pacfipocTpallsrolql{xc,I B 3aMarHI'IqeHHoM ra3e

IlepfleH[fiKynfpHo Ha[paBJleHlrro MarHr4THOrO IOJIfl, yCKOpqeMarI rIacTI'Iqa ABI{)KeTC{ B [epe-
MeHHoM MarHr{THoM rtore. AericrBr{Terrr,Ho, B yAapHoll BoJIHe c BMopox<eHHbIM B la3 Mar-

Hr{THbrM rroJreM HalpDKeHHocTb ero Bo3pacraeT Ha QpoHTe BoJIHLI [po[opql{oHaJlbHo IIJIoT-

Hocrr{, T.e. Arq cr4Jrr-Horo yAapHoro $pouta B oAHoaroMHoM ra3e - B 4 pa3a' Kar nneplr,te

6r,rro uorasaHo 3 pa6orax fopuanra r OpeiIAMaua 1959 r. [16], Illa6aucroro 1961 r.

lll1l u rroApo6Ho orllcaHo B o63opax (nanpr.ruep, Ton'ruruna t1181), B pe3yllbrare oAHo-

KparHoro [epeceqeHrrrr qacrrrrlerYr, Bparqarcqeltcq BoKpyr curloBoll r,rrtLrvr MarHrrruoro uorfl,
yguprro.o Spon'ra (puc. 14, d) rtpoucxoAllr ycKopeulle TI{ra ycKopeHllrl Oepr'au I poga c

Ha6opoM eHeprr{r{ Ao7-13 pa3 (Eepe3r*cKltfr.rt gp. [115]). B o6rqeu cryr{ae rpol{3Borlb-
uOrl oplleu'rar1r, ,uarrrtntoro IIOJIx OTHOCI{TeJIrHO yAapHoro SpOnra xa6op sHeprIIIl MarI:

AE<E.
3uaqrrerruoe yBeruqeHr{e oHeprfi]r alacrl,Iq Mox<er npoucxoAl,ITb [pI{ MHoroKpar-

HoM flpoxo)KDplwrt arepe3 y[apHrut Qponr. Taras Bo3MoxHocrb peaJll{3yerct JIIr6o B

aHcaM6re ylapHbrx BoJrH, Jrr46o [pr{ ABTDKeHI{LI yAapHoro Qponra n ryp6ynentHoll cpeAe

(c no:6yx<gennoli rugpoAr,rHaMu.racKofi rtm rJIa3MeHHoIi Typ6yJleHrHocrbro, pvc. 14, 6)'

flocnegnlui cryarafi, [o-Br.1Ar{MOMy, txupoKo pear[3yeTcq B Me)K3Be3AHOI? CpeAe.

5.2.MATHUTHOE IIOr'IE U @OPMAPOBAHHE CTPyKTyPbI MEX3BE3,\HOTO rA3A

Mamu,rnr,re floJrfi r,rrparor otreHb Bax(Hyto poJlb B caMblx pa3rl{rrHblx flpoqeccax, fipore-
Karorrdyx B Mex<3Be3AHoM ra3e. Huxe xpatro paccMorpeHbl HecKoJIr,Ko Bo3MoxHbIx [pII-
MepoB.

i. HeycrofivrrBocrb Peleq-Terlropa-flapxepa ra3a B raraKT[qecKl{x AI{cKax. Kar nnep-

Bbre o.r.N{errr.rll Xorin lr XaparEr n i958 r. [1191 Ir 3areM AeraJrEHo I{ccneAoBanI'I E. flapxep,
E. Ilapxep I4 lL Jlep.r (clra. [120, 121]), cucrer.aa Mex3Be3AHbIir ra3-3Be3AbI-KocMI{aIecKI'Ie

ryqri [oABepxeHa Heycrofi.r[nocrrr rI,rrla Peneq-Tefiropa. B pesyarta:re pa3BI{TI'L Heyc-

Tofir{IaBocrl,I 86ltr,13ll raJraKTrrqecKorYr nlocxocru o6pa:yrcrcfl ra3oBr,Ie crycrKlr, a cI{JIoBbIe

ltrlrr1t MarHlITHoro [oJrrl MexAy EINII{ uo[HllMaloTcfl B raJlo (puc' 15, a). Xapaxtepnlri
Macurra6 Heycrortqr4Boqu l-2 K[K, a tspeMrl ee pa3Bltrllfl 3 ' 107 ner. fllmenluep [122]
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Pnc. 15. O6pa:onaxue MarHr{THLtx sM x crycrKoB ra3a
Terlnopa-flapxepa

B Hux B pe3ynbrare pa3Br.rrur xeycroftvnnoc"ru psreq_

cBs3aJI c Hefi Bo3HHKHoBeHI{e IIJIoTHbIx 3Be3AHbrx cKorrJreHr.rrt r{ accoqraqrrfi noxpyr uux.
T.Y. MycxoBlrac [oKa3aJI, rrro o6pasyrorqarcx xouQrrypal\[rr MarHr{THoro [oJrfl cKopee
Bcero cI'IMMerpHqHa orHocHTeJrbHO raJraKTr{qecKofi rrJrocKosru (pr.rc, 15, 6).

Tarlru o6paeou, AaHHbIIi TLIn Heycror:rqr{Bosrlr 3aMarHLIqeHHoro Mex<3Be3AHoro ra3a I,Ir-
paer poJlb upu SopuupoBaHl'Iu Kpy[HoMacl[ra6nori crpyKTypbr ra3a B raJraKTrrKax, co3-
AaBatr ra3olblJreBble KoMnJreKcbI. Bepoaruo, HaLI6oJIee Baxen gTor .ltpoqecc B He[pa-
BI{JIbHbIX TaJIaKTI{Kax' B KOTOpbIX HeT ClI{paJIbHbIX yAapHbIX BOJIH, Meluarc[trI{X pa3BUTr,Irc
lapKepoBcKort ueycrofivl{Bocrlr. 3ta ueycrofiqr.rBocrb raKxe BbrHocr.rr MarHr.rrHoe [oJre B
TaJIaKTI{tIecKoe raJro. Ho, uo-nlrguMoMy, 6oJlee cI{JIbHr,rM KonKypr.rpyrou{r4M rrpoqeccoM Bbr-
HOCA MATHITTHOTO IOJIff B rAJIO qBJIflIOTC' TAIAKTI{IIECKI,IE QOrrrArrrl.

2. Maruurnlle [oJIs Lr crpyKTypa ryManHocrer:r. Cnxsr, l.ropQoJrorrrr{ TyMaHgoqreri c Mar-
HI{THbIMI1I [oJrflMI'I BnepBble oTMeTITJI Ir rIccJIeAoBan f.A. IIIartn (or.r. n, 1.4). ?Is ero pa6or
cJIeAyeT, rITo. KaK opI{eHTaIIruI caMI'Ix TyMaHHocTer?, tax ,I I{x BoJToKHI{cTa, cTpyKTypa
cBq3aHbI c MarHurHbIMI{ [oJIqME. I4ieercs orreur, rxrlpoxrr? cnerr:p MarHHTorr.rApoAI,rHa-
Mr{qecKr'rx lpoqeccoB, onpeAe_Jrsroqnx Qopr'.ry r.r roHKyro crpyKTypy ryMauHocrerl. B cnyvae
TyMaHHocrr{ opuona (puc. 1.6) crpyKTypa HaloMr.rHaer pe3yrrr,Tar q"ri"ru6 uapxeponcxor:r
ueycrortvunocru (cu. nr,true), xou B erort ryruanuocru 6e:ycnou"o oo*ryrc poJrb r{rparor
Apyrre rpoqeccbr.

B :ryuanuocrflx oseub qacro Ha6rloAalorcf, crpyK"ypbr B BHAe orreHr, ToHKr{x (corrre
AOJrlr napceK) gnr.rHnux r{ lror{Tu rapaJrJrerrr,Hbrx Apyr Apyry BoJroKon. flogo6Ha, *uprrru
oqeHb oTqeTJrI{Bo BI{AHa Ha lrrupoKo Ir3BecrHblx Ll3o6paxeHr,rsx oTpaxa"eJrbgbrx TyMaH-
Hocrerir_s flnexgax. flpoxrnaerce oHa LI Bo Mnorr.rx reMHbrx ,ynnarrrocra* (cu, npurrreprr a
xnpre Eo'IKapena [54]). Ha6nrogennx o6naron HI n paguonnHrrr{ BoAopoAa Zt'q,, u'o*a-
3bIBaIoT cylqecrBoBaHl'Ie B HHx TaKI'Ix BoJIoKon. Bugnana ronKafl crpyKTypa Mex<3Be3AHbIx
o6raKoB I{ TyMaHHocreIi xeno6xonoli (nepecrauonovnor?) ueycrorivrnocrbrc, 11p1a xoropori
BoJroKHa ra3a KaK 6r,r npocavuBalorc, Mex<Ay crrJroBr,IMra Jtkt:at4rrvrtrMarHl{Tgoro arorrr. ffog-
po6nrrri aHaJrrr3 ycJroBrrrl pa3BI{TrrrI eroli Heycrorlqusoc.rn Ha [prrMepe orpaxareJrbHbrx ry-
uanuocrefi n flneagax BbrroJrHr.rJr Aprauonon [124].

Culrnr,te MarHI{THbIe nonx o6napyxeubr B ocrarKax cBexHoBbrx: oKoJro l0-4 g s o6o-
rorrerrHblx ocrarKax I{ oKoJIo 10-3 3 n rrJlepuouax (Jloslrucxaa t125]). Onu ,rsrqrorcf, crrJrb-
HbIME UCTOITHI'IKaMI'I CI{HXpOTpOHHOTO r,I3Jryge:gItlfl, A TaK)<e MecraMr.r, rAe Bo3HI{KaIOT r4
ycKopflIorc{ qacr}Il{bl KocMI'IgecKux lyveli. Crpyxrypa cl{JroBbrx ttu*rwir MarHr.rrgoro rrorq B
HID( BbIsBIseTcfl rro rroJrspr.r3aqr,ru paAr4or{3Jryrreg[.f,. Cuuxpo.rpougafl eMr{Ccu, cTapbrx 060_rorreK o6ycroBreHa RbIMeraHI{eM Mex(3Be3Anoro Mar.HlrrHoro [oflq c tracrr.IllaMu, BMo-
poxeHHoro B ra3 3a Qponrou yqapuofi BoJrHbr (aau gep lraar [126)). B uorogrr; 

"6;JrorleqHblx IrcrorIHIrKaX MaTHI,ITHOe noJle ycr4JrrrBaercs 3a cqer ABr.rxeHr.rii xounexrusHoro
TI{Ira' Bo3HIrKaIouIEx B pe3yJrbrare pa3Burn, n o6ouo.Ixe Heycrofiunnocr[ Peneq-Teritopa(raul [127])' Konnexqua ycI{JII{Baer MarHI{THoe rroJre r.r3-3a 3a[yrbrBaHr{rr cr{JroBbrx t1,ttnfi,

finx nnepuoHoB xap-aKTep'a KoHl]eHTpfir{ecKa.fl crpyKTypa MarHr.rrHoro troJr{, yc,jrr,r-
Baloqeroc' K IIeHTpy' Hcro'rH}IKoL{ MarHI{THoro rroJlrr rr cr{HxporpoHHoro r{3rlyqeH vg, flB1rs.-
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Puc. 16. KoHrpacruponaunar QororpaQur ryMaHrlocrll 9-q'-911l.uot'u''Ircuafl 
ee

crloxuylo uuro*rr"ryto'rrpyK;ypy (Mapglru ll Art'nes' 1979 tl23l)

eTcf nynbcap. 06 sTOM roBopar 6rrc'rprre BapI{aI{I{Ir fpKOcTI{ IIeHTpaJIbHbIX )KryToB

lur.rcuon) n Kpa6onuguoilryr"launocr'fi, cBs3aHHble c er,t6pocou peIqTI'IBI',IcTCxorl nlagur'l'

3. Marnututre fioflrl u ,arr"*yrrpusrx o6larax KOCB9HHO IIpOTIBJIIIOT Ce6q no I{x raMMa-

r{3JryareHlrK). flOcnegnee o6ycnorneno B3aI'IMOAeIicTBI',IeM ycI{JIeHHbIX B O6JIaKe KocMI{rIecKI4X

nyveft c ero Beu{ec'rnor,.r 1i4cca u BonSeugeI?r [128]; Mop$uir u yp. ll29l)' lypenraueu

u Ap. [130] 6r,uro noxagaHo, rITo B MarHI{THbIx rolqx o6IaKoB [poucxoAllT ycKopeHl{e Koc-

MLI(ICCKI4X J'IYIIElI.

Mal}rurnEre floJrfl MOJleKyJrfpHbIx o6IaKOB I{fpaIoT pelua}oqyrc ponb AJI{ BOSMOXHOCTI{

rrpoHr{KHOBeHr.IrI BHyTpb 06rtaKoB Hr3Ko3Hepulvnrrx cy6rocM[q,ecKux nyuefi (I{ecapcruit tt'

Btrx t13l]). flocrtlilae ,,'rrflro'tcfl ocHoBHbIM I{crorrHIrKoM o6pasonauufl I{oHoB B Mone-

*yrrpror* n6ru*o", 3aflycKalorql{x LIe[otIKE I'IOHHO-MOJIeKyIqpHbIX pearqufi I{ TeM caMbIM

orlpeAerqroqiax xrart'rr'r'recruir cocl'aB ra3a'

Haroueq, MafHr,lTHOe AaBneHr4e BHy',rpII MoJIeKyJIqpHrrx o6aaron' Bq3MO1<HO' flB1fleTgfl

Bax<Hr,rM l{rrrraMr4rrecKllu $axropoM, flperuITcrByloull'; 6srcrporrly (-106 ner) pa3pylxeHl'Iro

o6raros 3a Qtrel,rpaBr{T'aqrroHuofi ueycrofitll,IBOCTI',I lr O6pasonauI4,I 3Be3A'

53. MATH]4THAE ITOJIE U 3BE7,A'OOBPA3OBAHI4E

Marnr.r:rnoe IIOJIe LIrpaeT IICKJIIoaII{TeJIE,HO Ba)KHy}O pOJIr' B [pOqeCCaX Odpa3OBaHI'L

snesg. Ilpr.rveM peuarorqee Brrrrs:FiLte MarHI'ITHL,IX CIII [posBIqeTcq Ha caMr')Ix pa3Hblx cTa-

Ar4rrx Tar4HCTBa po><,[eHr{r{ 3Be3A. Mnorue acneKTbl paccMoTpeHLI B KHI'Ire Kauuaua r'r

[r*"ror"pu ltiZ) u o63opax Mycxonuaca i133] u fi,ygopona [134]' Htrxe KparKo nepe-

rII{CJII{M OCHOBHLIe MOMeHTLI'

I(ax y;xe oTMeqeHo Bbr[re B t, 5.2, ]Ieyc'foftr{[Bocrs Peleq-Teftlopa-flapKepa 3aMar-
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HI{qeHHOIO ra3a IaJIaKT}IqecKOrO AI1.CKa aBIIs.eTC, OAHI{M H3 I{CTOTIHI{KOB OOpMr,rpOBaHu.rKpynHoMacura6Hblx ra3orblJreBblx KoMrrreKcoB, Bnyrpr.r Koropbrx pa3brrpbr;a;Tcr;poqecc
o6pa3oBaHu, 3Be3A.

B upoqecce rpaBlrral{I{oHHoro KoJIJIarrca poJrb MarHrrrnoro [oJrs ABof,Kaf,. Bo-nepnrrx,
oHo ropMo3I'IT KoJrJrarlc, Bcsrufi. crycroK ra3a r{Meer xots 6rr ue6onruroft ,o*ar, *o-
nra'recrna ABI{xeHI'Ir' floerouy KoJrJIalc us c$epuvecx[ cr{MMerpnrrHoro [ocreleHHo 11e-
pexoAI'IT B ocecl'IMMerpuvHuIi. flpu cxaruu BAoJrb gKBaropa HalpsxeHHocrb MarHr,rrHoro
troJL HapacTaer H - p, rAe p - [noTHocTb ra3a, a cJIeAoBaTeJIbHo, MarHI{THoe AaBJIeHI{e

Pra, = Hz l8n - P2 (le)
pacrer croffi 6rrcrpo, qro HeM[HyeMO OCTaHaBJTT{Baer cxarr.re no paAr.rycy,

Korga [JlorHocrb BeulecrBa B oAHopoAHoM Ar,rcKe craHoB,Tcfl croJrb BeJrr,rKa, qro cre-
rreHb lroHr,r3allr{r{ ra3a B HeM [aAaer Ao -r = 10-10-10-12, ro uapyuraerca npn6nux(eHr{e
BMopo)KeHHocrrr cHJIoBbIx tunwfi MarHI{THoro rloJr{ B BerrlecrBo. Aru6unolapxax g[SSy:us
Ir orqacrl{ oMl{rlecKat AI{QQFIfl yHo€{T qacrl MarHr{THoro [oroKa r.rs o6pasyrorqerft" ,po-Touesgnofi xon$urypaqura. 3to Aaer Bo3Mox<Hocrb Aa.rrbHeriruero cxarr.rr, co[poBo)K-
Aarcrqerocf, Qparueuraqneft. Korga IIeHTpaJIbHa, KoHAeHcar{[q craHoBr.rrc.r uenpospavuoir
Alg co6ctneHHoro H3ryrreHu, u agua6aruuecxr,r Harperaercfl, TerlJroBaf, r.IoHr,I3ar{Hfl ;1;arvfl
lpl'I TeMneparype oKoJIo 3000 K cHoBa BMopaxlrBaer MarHr{?Hoe [oJre B ras. Ha nee r.rge.r
AT4CKOBa' aKKperIE BerqecTBa,

Octanrueecq MarHrITHoe uone o6paaoBaB[rerocfl Ar,rcKa cloco6clryer [epepac[peAe-
JreHIrIo yrJloBoro MoMeHTa B HeM. flpu erorra pa6oraror MarHrrrrHoe HarfxeHr.Ie, Hapac-
TAIO4EC UPU gUQ@EPCHIII,IAJIbHOM BPAIqCHI,IE, I,I KPYTI,IJIbHTTE ANr$CTTOBCKI{E 

'O'*'O'. 
B

pe3yJrbrare [epepacflpeAereHl'Iq yuonofi MoMeHT Connqa n 105 pas MeHL,rue, .IeM y [ra-ner' 3ro sHeprerl{qecKl,I BbIroAHax xoHsurypaqrrfl (JlrngeH-E;rn r.r flpuurn tl35l). B[poronJlaHerapuoli TyMaHHoqru BoKpyr Conuqa HaflpflxeHuocrb loJrs, Bo3MoxHo, Aocrr{-raJla 3HaqeHr'rfi nnnorr, Ao H = 1 .3, ua6lrcgaeMblx rlo ocraroqHor? narrlarur.rq"r"oar, ,"-
Teopr{ToB (Jrenu u conerr t136]). Taroe 3HarreHr{e 11 uorno Bo3Hr,rKHyrb 3a cr{er ryp-
6yueHtnoro ArrHaMo BHyrpeHHI,Ix .racreri [porocoJrHevnori r:yuauuocrr,r (-aeporou , py"-
uarixr.ura tl37l).

6. BMECTO 3AKJIIOIIEHI,I'

I4rax, npoxrJreHl{rl MarHI{THoro IroJIq B raJraKTEKax rpafine pasnoo6paaHbr, a ero poJrL, Blpoqeccax' B HI'IX [pot4cxoArlqux' qacTo qBIIrIeTc{ o[peAellarcrqefi. Analorr.rqnar KapTuHa
Ha6nrogaercx I'I B acrponoMllqecKrrx o6'lexrax MeHbrrrux Macrura6os -.3Be3Aax , arru-
Herax.. Ilapxep [121] uo oroMy roBoAy o6pasno 3aMeqaer: "Maruutuoe [oJre rrrpaer B
ac'rpoQnsuxe neo6uvHylo poJlr,: Bo MHorrD( orHorueHuqx oHo HaloMr.rHaer:ril.rnor? op"inrrr,
6olee toro, cuoco6nuri K pa3MHo)<eHnro opraHrr3M, 3arroJrnqroqrafi BloJrHe onp"q;n"r;o"
Mecro B gKoJrofl{rrecxori cllcreMe MexaHI{rIecKLrx I,I gJleKTpoAr,rHaMllqecxuf "geraleli,'
acrpo$uszvecKoro o6texta... Marru.rrnoe roJre - rpe"u"rrurhio upocrort op"ur,rar, AJrfl ero
caMo[porr3BoJlbHoro Bo3HI{KHoBeHur n nro6oM BpalqarcqeMcs reJre AocraroqHo oAHoro
nnurr, 6arapefiuoro eQ6exra. ...flone He HyxAaerc, ts cJroxHoft oxpyxaroqeri cpege u
MHOXeCTBe Cleqr{aJrbHbrx ycloauft,.neo6xogr.rrr.rrx AJu CaMo3apoxAeHraq 6uoro.rr""*r*
Qopr"r xasuu. Marnlrrnoe uole 6naronorytrHo cyrqecrByer norrrr{ BcroAy no Bcenennofi.,.,,

fio6anuu K eroMy, tITo ecJrI'I 6r,t xocrrlr.r.recrne o6'rextbl oKa3aJrrrcb rIIr[IeHHbIMr.r Kpy[-
uolracruta6nr,Ix MarHI'ITHux nolefi (nanpuuep, ecnra 6rr MoHo[oJrr{ [upaxa u"rp"rurr'"'u 

"cno6oguorr'r cocro.f,Hlru raK xe qacro, xa* cnobogubre gJreKTpoHrr), r,aup 6un 6ri 
"*yrr"" ,

oguoo6pasHee:

- B HeM ne 6ruo 6rr ncero $eriepnepxa aKTr.rBHbrx [poqeccoB;
- Mox<er 6rrrr, ue 6rrno 6u u spnrerefi, cuoco6nui ua6nrogarl sror cKyrrHbni uup, lu-ureuuuti aKT[BHocr]r.

Anpens. 1992 r.
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I,ICCJIEIOBAHI{E ATMOCOEP

AOJITOIIEPEOAUTIECKI,IX IEPEMEIIHbIX _
OT ItrAIIHA AO TIAItrI4X AHEI'I

B.f.I'oP6aqxufi

Cauxr- [Ierep6yprcxltft ynnrepcltrer

INVESTIGATIONoFLONG-TERMVARIABLES,ATMoSPHERES_
FROM SHAJN TO MODERN TIMES

V.G. GorbatskY

BneqeuueBAeIlcTBI{eB1926r.BCuMeu3cKoflo6cepBaTopI,IIIKpy[Iloro"ol"Y]ryy":
IraM (C 3epKalroM Ar{aMeTpoM 1u) 'renec<oila o3HaMeHoBaJIO Har{aJIO HOBOI{ 3[OXI{ B

oTe.recrBe;Hoil acrpoQuslrxe. flpra rocpeAcrBe o'foro 
'tHcrpyMeHra 

f'A' IIIafiuoM I{ ero

coTpyAHriKaMlr BbITIoJI;qIr{cb o6rrlttpHble flporpaMMI,I Ha6nrc[eHI4I? cIIeKTpoB 3Be3A I'I

TyMaHHOc'reii.
cpegn o6a,e-K1.OB Ha6IroAeHair BTIAIIOS MSCTO 3aHI{MaJII{ AOJITO[epI4oA[qecKI',Ie nepeMeg-

nr,re':oesgrr ([f,I). Onra orHocqrcs K cBepxrl{ragl'aM (6oroMerpl'IarecKafl BeJIITqI{Ha L^u*-

- 1037epr/c) [o3AHI{x cleKTpaJILHbIx KJIaccoB M, S, C, o6Ia[a]oT o'IeHb 6ortbruoil auuu'ry-

lori x3MeHeH \4fl |necKa B oflTlrqecKol? o6nacru (5nL6nt) I4 paAIIycbI 11x Aocrl',IraroT H9CKOIIb-

Kr{x coTeH paAr{ycots conuqa. B cnerrpax [fI ua BocxoAfluleli BeTBI{ KpI4BOri 6necra

lortsJrrrorcfl gMrrcctroHHbre irr4gr{rr 6arrueponcKol? cepl4u BoAopoAa, KoropE'Ie Aocrl'IrarcT

MaKcuMaJIIrHoI? gHT9HCI4BHoSTLI BCKope [OcJIe MaKcI{MyMa 6leCra 3Be3AbI I{ 3aTeM IOCT9-

rreHHO OCJra6eBarO.r. IlpU nageiruu 6necKa I] CIIeKTpe CTaHOB{Tcfl 3aMeTHbIMIl lrr4lJvltl MeTaJI-

noB Fe I, Ca I rr APYrrIe'
llpor.rcxox<geHr4e 3Mr{CCUOHHOTO CIIeKI'pa y [I-I AOJITOe BpeMfi ocTaBaJIOCb He[oH'THbIM'

,[eno n TOM, q1,O, COrJracHo pa3pa6oTaHHOfi S 30-X roAax TeopfiII CBeaIeHUq IIJIaHeTapHr'Ix

frrurro"r"il 1n o6oroqeK HecraIII{oHapHbIx 3Be3[ (Be, WR, HoBbIx), eMI{ccI4oHHbIe JrI{H}rrr B

;;";;p", err.{x o6-r,eKroB Bo3HHKa}or B rlpoqecce OryopecqeHltrI{I{, r.e. repepa6orKllr BbI-

coKorracrorHoro rr:JJry(reHr,rfi ts yo-o6racru crreKTpa B r43JrytleHl4e B O[TI4qecKoM Alra[a3oHe'

tr4c.ro.ru[rolr yo-rasnyveru{s y err.rx o6'beKToB clyx<uT ropflqaq 3Be3Aa. B -y',* ry1"-T-Y
rpnyOpecrleu'IHolo MexaHI,I3Ma Arrn' oTHoueHI{s I{HTeHcI{BHOcTeIi 3MI{CS}IOHH6IX JIIIHITI{

dr,*,r"pou"*ori ceprar.r RoAopoAa AoJr)KHo IrMer' Mecro coorHo[IeHI'Ig lHo > 1"U > 1r, - tar

@ B.I. fop6alrKnit, 1995
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Ha3blBael\iblfi 6anrueponcrrafi gerpeueur. Otno[reHrae HH?encr,rBxocrer] errax ilutuit lrs-
Jl{ercf, BaxHofi xapaxrepr,rctuxoit stuucclronuoro cneKTpa. Ilpeguono.><eHr{e o [poHcxoxAe-
HI'II{ gMlrccuouurlx nraurart y [fI uyrerra $nyopecqeuqEr{ BcTperr{ro 6otrrur,re 

"pyAHocTr.r.flpex<ge Bcero eqeBrrAHo, rrro xolognue 3Be3Abr, KaKr,rMH rBJrrrorcr An (f - 3000 K), ue
H3ryrlarcT Toro KoJluqecrna Qoronos s Y@,o6Jlacrlr cneKTpa, Koropoe neo6xoglruo gnr
o6ecreqeHu{ na6lrcgaenaslx I{HTeHcLIBHocteft euuccnoHHbrx nuuuit. Kporrae roro, H3 na6nro-
AeHufi cJreAyer, rrro rtotBJltK)Iqrlec, Ha BocxoA{rrlefr sersr,r rpnnoli 6necra gMrrccrrroHHbre

Ifi4HU}I BOAOpOAa I{MerO? aHOMaJrbHOe, ilO CpaBHeHr{rc c cyqecTByroqr{M AJrfl [JraHerapHbrx
TyMaHHocreft r,r necraqraoHapHblx 3Be3A, orHolrreHr.Ie uHTeHcltBHocreri, a Iauenuo: AJI, Hr{x

Iuo </Hu <1gr.

fla'rattre I.A. Illafisou n 30-e roAbr r.r [poAoJrxaBlxr.recs 6oree 10 ner r{ccJreAoBagr{.rr
cleKTpoB [fI upnnenu r raxnefiurraM AJrfl rroHr{MaHr{, Epr,rpoAEr gTrrx 3Be3A BbrBoAau. Kax
[3BecrHo, cnerrpr,t xoJroAHbrx 3Be3A oqeHb cJrox<Hble - B Hr{x HMeercf, MHoxecrBo
MoJreKyJrtrpHblx [oJroc [orJIoIIIeHI{s. y AfI,.orHocflrrluxcfl K KJraccy M (rvrupr.rg), K KoTopbrM
lpHHaAJrexur oKoJro 90Vo scex AfI, n crleKTpax AoMr.rHr,rpyrcT rroJrocbr uolerylu TiO.
I.A, IIIafin HalrreJr, qro aHoMarllll B HHTeucr,rBHocrflx oMr{ccrroHHbtx nuuuit BoAopoAa
BO3HI,IKaIOT B pe3yJrbTaTe SKpaHI,IpoBaHr,rfl U3iryqeHr,rfl B gTr{x Jrnldkrsx [yTeM uoriroqeHtrq
n3ryqeHl,Ix MoJreKyJraMLI TiO, pacnqnardrorqr.rur.rca n 6olee BHerrrur{x cloax aruoc$eptr
3Be3AbI [1]. 3to [orJrolrlen]re cKa3blBaercs Hau6olee cuJrbHo n rpacnori. u genenorlr
o6[acrflx c[eKTpa. C teqenuelu BpeMeHr{ - s6[r,rgu MaKcr,rMyMa 6lecxa u rrpr,t ero [aAeHLrr{ -
orHolrreHl{e I{HTeHcIrBHocterl euuccnonHbrx twtrtuit upra6uuxaerctr K HopMaJrbHoMy, T.e.
.eQQexr sKpaHupoBaHtu yMeHblrraercs. gror BbrBo[ f.A. IIIaftsa cbrrpaJr n ganlgertureu
BecbMa cylqecrBeHHyro poJrb upu paspa6orKe reoplru o6pa3oBaHr.r, gMlrcctronHbrx crreKTpoB
y III u Apyryrx rr{roB ryJrbcr{pyrou{r{x 3Be3A.

Buocnegctnuu, n 4O-e u 50-e rogu, I.A. IIIafiu r{3yrraJr oco6ennocrrr oMuccrroHHbrx
'ttuttuir Fe II, xoroprre 6onee flpKfi:aa urncxogaulefi BerBr{ Kpr{Bori 6necra, u ycraHoBr.rr, ir"o
etu oco6eunocru cBfl3aHbl c [orJlolqeHrreM il3ily-ire:fI:fia B Jrr{Hr{trx, Ho yxe He MoJreKyJraMLl
TiO, a aroMaMI{ Fe I u Ca I, pacuonox<errHbrMr,r B 6onee BbrcoK}rx cJrorx arMoc$eprr snesgrr
ll, 21, Taxnlt o6pasou, KaK MoJreKynu TiO, TaK r,r uerYrrpanruue aroMbr MeraJrJroB
HaxoAsrc.fi AaJrblrre or IIeHTpa 3Be3AbI, .rel,r o6racru, r{3 Koropbrx r,rcxoAr{T H3nytreHr,re B
JwtHUaxHnFeII.

Cpegu BaxHbIx o6ctogrearcra, cnoco6crBoBaBrrrnx n ganruelirueM [oHr.rMaH[rro Mexa-
HI{3Ma o6pasoaaur.rs gMl{ccrloHHoro cleKTpa [fI, ueo6xoAr.rMo orMerr{Tb BbrBoA o roM, qro
sdrusu MI'IHI'IMyMa 6necxa 3Be3AbI oMr{cc}roHHbre Jr}rH}rrr H (x erortry BpeMeHr{ ocna6nenurre),
a raK)Ke lrulc.uri Fe II u Fe I npegcraBJlflIorcfl HaJroxenHbrMr,r Ha uoJrocbr florurorrleHna TiO,
rorAa KaK oSQerrrr eKpaHupoBaHns u3rytreHus B lttHurx r"rauu (flxcoir, 1947 r. [4]). Teu
caMbrM HaOrroAeHrI, yKa3brBaror, uro eooexrznnuri ypoBeHb cJror, Aaroqero r{3ryr{eHr,re B
rvtH'vt,.x, locrerreHHo cMeulaerc, a 6onee BHeruHr{e o6raqru aruoceepr,r.

I'InrepecHrru o6ctogreJrbcrBoM, BblflcHrrBrul{Mc, [prr usuepeHzxx crraetqenufi c[eKT-
paJrbnbrx nunufi y [fI, anulocr o6uapyx<enue "K-eS$eKTa". y[zuepeutx [yqeBbrx cKopoc-
refi [fI B o[oxy MaKcI,IMaJrbHoro 6necxa uoKa3aJr[r, qro Beflr,rqr.rHa cr{creMarr,rqecKoro cMe-
ITIeHI{f, nuHr'rfi [ouIoIrIeH]rJI 6.nrgra K HyJr.ro, TorAa KaK cMeIrIeHI{s nuHlu)r u3ryqeH[fl cBu-
AereJrbcrBylot o upn6.uux<eHuu u3ryvarcIqero ra3a K HaM co cKopocrr,ro HecKoJrbKo Aecrr-
KoB Kr{JroMerpoB B ceKyHAy. flpz yvere eroro Qarra Co6oneruu 6r,uo [peAJroxeHo
o6'r,qcHeHue [poEcxoxAeHLIrI gMl4cclroHHoro crreKTpa Ha ocHoBe reopr{r.r gnuxyrquxcx o6o-
roileK 3Be3A IIpI.I uc[oJIb3oBaHI,Ir,I TpaAr.rquoHHoro MexaHusua o6pa:osa{us nulfluir- Snyo-pecqeHlll'ru [5]. Bce ;r<e [p[r sToM rJIaBHbte oco6ennocru enonrcqrzr{ oMr.rccrronHoro cleKTpa
ocraBaJII'ICb HeTIOHTITHbIMI,I, IOCKOJIbKy, KaK BbIrCHI.rJrOCb no3xe, [rcloJrb3oBaJrc{ He coorBer-
crnyroquft gertcmr'rrelrnofi npupo4e gTI{x 3Be3A Mexanusrr.r o6pa:onaglrr gM}rccr{oHHoro
cIIeKTpa.

[o 50-x rogon $nyopecqeurnslfi Mexatrrr3M

3. kTzsecrus KAO, r. 90

nos6yx<geuux icBerreHr4q ryuanuocrefi u
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3Be3AHbrx o6olo.reK B gMr{ccrroHHbrx Jrr{Hu.flx ocraBarcfl eAI,IHcrBeHHo I{3BecrHbIM. Oguaxo n

KoHrIe 50-x - Haqafle 60-x rogon 6lrno noragano, rrro rpyAnocrl{, Bo3Hl{Karculile llptr uH-

Tepflperar{r{u cleKTpa [fI, cnrlrarorcfl [pu [pI{BJIeqeHIrLr coBeplueHuo Iaxoio MexaHII3Ma

,or6yr.g"rrfl cBeqeHuf, - HarpeBa ra3a IIpII pac[pOcTpaHeHI'M yAapHOIf rOlHrt IIO aTMO-

cQepe 3Be3AbI (fop6aqrnfi, 1961 r. [6]).
.ilueHpre ygapuofi BoJrHbr 3aKlroqaeTcq B paclpocrpaHeHlll4 [o ra3y cKaqKa AaBreHuq

(couponoxgarculerocs cKaqKaM[ rrJrorHocrr{ r.r cropoctu). Ygapnaa BoJIHa Bo3HIrKaer npl{

pe3KoM Bo3pacraHr,rr{ AaBJreHr{t B ra3e (uanplruep, upu 6r,tcrpoM BABI{raHI{rI nopurHt B

Tpy6y, HarroJrHeHHyro rasor.r) rr ABrDKerc{ co cBepx3ByKoBoll cKopocrblo orHocI'ITeJrbHo

HeBO3MyrqeHHOIO la3a.
B ygapnofi BorHe qacrb Kr{Herr.rtrecKofi eueprrur ra3a [epexoArrr B TerlJlonyro. Kportle

Toro, eIo [pI,IBoAIrrcfl B ABrrxeHne He[oABI,IxHbrir go etoro ras' las, narpetr'tIl go

Aocraror{Ho'slrcoxofi TeMrreparyp.,;r, flBIIflercfl I{crorrHI,IKoM Il3ryr{eHlls. 3ror eQ$exr
yAapHblx BoJrH oKa3brBaercg orreHb BaxHbrM AJII u3yiIeHI,Iq Irx B KocMI'rrrecKI'Ix o66eKTax'

[ocKoJrbKy 143ryqeHtae Harperoro r.rMr{ ra3a Ha6rroAaeMo. Tar xax gannufi SJIeMeHT ra3a

[oJryqaeT Te[JroByro SHeprr4ro oT BoJTHEI B TeqeHI4e orleHb KopoTKoro BpeMeHI',I, TO IOCJIe

ee flpoxox(Ae;glfifl., rtpw orcyTcrBrrr{ Apyrux IrcrotrHI{KoB gI{eprI{I{, narpe, ltfi ra3 rlocrelleHHo

Tep.rIeT rIOJIyqeHHyIO eHeprl4rc IIyTeM I{3[yqeHI'UI - BI'ICB9TII'IBa€TCfl '

Tarr.ru o6pasou, cBeqeHr4e aa Sponror,a ygapnoli BoJrHbI flBJr{ercfl HecraqlroHapHblM.

3aue,rlrlr, rrro reopr{Jr HecraqrdoHapHoro [oJrq u3ryqenl,Is pa3pa6arblBailacb B Jleuuurpag-

cKoM yHrrBepcrrTeTe erqe c KoHqa copoKoBblx roAoB, IlpllqeM BHe CB{3I{ C yAapHbIMI'I BOJIHa-

Mr.r, oTrreTJrrrBr,re [peAcTaBJreHI,IrI o KoTopLIx c$opr"ruponaJll{cb y acrpo$uauroB JIrrIxb Aect-

Tr.rJrerr{eM 11o3xe. PqA srrsoAos erorl Teoplru HaIrreJI [prrMeHeHI'Ie [pu I{ccJIeAoBaHI{rr 3Bo-

rtoqr{r{ oMI{ccLIoHHbIx creKTpoB [fI (fop6aqxuft, 1958 r. [7])'
ts na.rale 60-x roAon 6uIlo nttgnuHy'ro [peA[oJIox<eHI{e o ToM, tITo noflBJreHl're 9MI{cc}I-

oHubrx nu:apria B C[eKTpax [,fI o6ycnonreuo gericrureM yAapHOIl norturt, pac[pocTpa-

uaroqeilcx no aTrloc$epe 3Be3AbI, v 6Fniltt BbI[oJIHeHbI pacrrerbl KIrHerI{KI{ ra3a IIpu

HarpeBe ero sorHorl (fop6aUruri [6]). 3ru pacrrerll roKa3aJII4, qro B HarperoM ra3e rpo]tc-

xoAr{T r{oH1r3aql{fl aToMOB BOAopOAa u3IyrIeH[eM B pe3oHaHcHori nunun Lo u nenoCpeg-

cTBeHHo oJIeKTpoHHbIM yAapoM. Bclegcraue pexou6rnaqfiIi nOsHuraeT ll3rtyqeHIae B JII{HILIX

6altrraeponcroir ceprrl BoAopoAa, KoTopoe u na6nrogaercs, flo [peAIIoJIoxeHI{Io' yAapHafl

BoJrrra ABrr)Kercs nc rny6orax o6lac'reri a'rnocQeptt Hapyx<y. Coo'rnercrseHrro IltoHrr-

3npylorcfl nce 6oree BHeruHrre crou o6oro.rKl,I 3Be3AbI - eS$erulnnrtfi pagtlyc o6racrl'I

oMrrccr{I4 B Jrr{Hrrrrx BO3pacIaeT. OgnOnpelrlenHo yMeHb[IaeTcs olTrlilecKat ToJIulI{Ha Hapyx<-

HbIx cJIoeB atr,,roc$epri, co3[aBaeMiur rrouloutreHlleM MoJIeKyJIaMI{, I'I coorBercrBeHHo ocJra6-

nflercfl. eKpaHrrpoBa;1We il.y1t4 rr3JryrreHr.rrr B [r,ruuqx 6anrrraeponcrofi cepltu. _Ha6nroqaeurtfi
6anr,r'aeponc*rii g"*p"reHT [oeroMy npu6nru<aeTcq K HopMaJIbHoMy' (Hyxtto IIMeTF' B

BuAy, rrTo He ToJIbKo uplr $nyopecqeHIII,II{, Ho I'I [pu Apyrux cfloco6ax o6pa3oBaul'Iq eMl'rc-

cr{oHHoro cneKTpa, B rIacTHocTII IIpU }IOHI'I3aIIIII aTOMOB gJIeKTpOHHbIM yAapoM, I{MeeT

Mecro HepaBeHcrBo 1"o ) 1no , /nr.

3u4cclrougore JrlrHrrr{ B c[eKTpe Moryr rloflBn'rbct, KorAa yAapHafl BoJIHa o6raAaer

AocTaToqHo 6onr,ruOIl cKOpoCTEro u cnOco6na HarpeTb ra3 Ao taroli TeMIIepaTypbI, rrpu

xo1opori Bo3MoxHa 3HarIr{TeJIr,Hafl LroHI{3aII}Ifl BoAopoga, Pacqetrt [oKa3aJII'I, trro 3To

Bo3Mox(Ho [plr cKopocrlr BoJrHbr, npeBbrrrraroqeft 30 rcu/c. Cornacuo na6lrogeuraM cMeIrIe-

Hlrq eMr.rccrronnux nunnrl noqopogi B MoMeHT I{x rIorBJIeHrIs coorBercrBylor I'IM9HHO raKo]i

cKopocrr4. Bospacraulre a6comorubrx r.rHTeHclrsrocreli SMI,IccI{oHubrx nrEnrri BoAopoAa c

,rpr6rr*"rr", 6n""*u 3Be3AbI K MaKCIIMyMy cBr3aHO C Bo3pacTaHIIeM cKOpOcTI{ ygapnOfi

BoJrHbI flprr [epexoAe ee B Menee rIJIorHr,Ie cJrol{ arMoc$eplr. [eficru'ITeJlbHo' Ha6rIoAeH[-f,

rroKa3r,rBaroT, rrTo cMeqeHl{q eMI,IccIroHHbtx luurlfi Ao MaKcI4MyMa 6[ecKa Bo3pacTatoT.

Taxlllra o6pa3oM, KapTI{Ha Ha6IioJIaeMbIx I'I3MeHeHI{fi cnex'rpa [fI nonyvlrna o6'r'qcHeHl4e s

paMKax. ofll{caHHoll ra3oAIaHaMI'Ir{ecKoIl MoA9JII{.
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flo uepe I{cqepflanl{q renrtosolt gHepr}II{, nonyveuuoft or BoJrHbr, TeMrreparypa u3rry-
qarclllero fa3a AoJIxHa yMeHbluarbcr. flpn eT oru B HeM Bo3Hr,rKaror gMLIccI{oHHbre rwHHLr c
HI{3KLIM [oTeHI-II4aJIOr'l noe6y><geuua - uerirpallF,Hblx MeTaJrJrOB, - a K Mr{Hr,rMyluy 6teCra
TeMleparypa ra3a cH[xaercq Ao raKoro ypoBHrr, npr.r KoropoM Bo3MoxHo o6pasonanue
MoJIeKyJr, Tar xax BbIcBerIrBIuI{ftcs cnofi aruoc$epu flpoAoJrxaer cBoe ABuxeHr.re or r{eHT-
pa 3Be3ALI, To JILTHITII{ [OrJrOIrIeHI{f,, O6paSyeurte B HeM, r{MeIOT CMeIIIeHLITI, oTJII{qarcuIlIeCfl
or cMeIrIeHLIrt n cauofi nneruneft o6racru, go roropoir BoJrHa eu{e He AoruJra. floerouy n
3[oxy, 6nusxyro K MITHI,IMyMy 6lecxa, cyulecrByror ABe cucreMr,r a6cop6quounrrx lllulrri c
pa3JllrqarcIqrr}{ucs, cMeIrIeHI{slyIH. flogo6uoe qBreHIIe na6ffogaerca He roJEKo y [fI, uo u y
ryJllcl{pytoqlix 3Be3A TI{IoB RR Jllrprr, W fienrr, RV Tensqa. Cnex'rpr,r 3Be3A 3Tr{x rrirroB
xapaKTepll3yrorctr [oqBreHI{eM nogopoqnori owuccwvt B flr.rHr.rqx B grroxy nocJre Mr.rHlrMyMa
6necxa, Koropaq, [o-BI{AI4MoMy, o6ycroBleHa, KaK r,r B crtyqae [fI, ger;rcrnr.reM [epr{oAr,r-
qecKr.r pacrpocrpaHrrrou{uxcq ygapHbrx BoJrH B anaoc$epax (A6r [8]).

Kar 6rtlo cKa3aHo BbI[Ie, pacrretl Kr,rHerrrKr{ flpoqecca rroHr.I3allr{r{ ygapnofi roluofi
6ttnra npousBeAeHbl n 60-x roAax. Yro xe Kacaercq cauoft ygapnoli BoJrHbr, ee flpor{cxox-
Eelg,vrfl, w. 3aKoHoMepHocreIi gnux<eHl{s, To LlccJreAoBaHr,re grr{x upo6nertl 6r,rno cgelauo
3HarrLITe[bHo no3xe (Xunn, Bullcon [9]). Pacuer MoAeJrr,r 3Be3Abr c ryJrbcr{pyrcqr{M rro
eKcloHeHI-U{aJrbHoMy 3aKoHy flApoM r{ [porrKeuuor? nsoreplr]r'recrori o6onoqroli rroKa3aJr,
vro geficrnyrculee KaK "c$epnvecrull uopnreur" qApo Bbr3brBaer [Br{xeHrre ra3a Hapyx<y,
npeo6pasyroqeecq rro Mepe yMeHL[reHLrq flJrorHocrlr ra3a c paccroqH[eM or r{eHTpa 3Be3Abr
B yAapHyro BoJrHy. flo-rnguuouy, rosBJreHr.re yAapHbrx BoJrH xapaKTepHo Ans ar:MocQep
BCeX [yJrr,cl{pyroqux 3Be3A, BKJrroqag Kraccl{rrecxue qe$euAbr, Ho y [ocJreAHr.rx, no pr[y
lpr{qr,rH, BoJrHa oKa3EIBaerc, HeAocraroiruo crnr,Hoft, .{ro6br Bbr3Barb rroHrr3allr4ro BoAopoAa
(uonu:ooauublMr.r oKa3brBarorcq roJrrKo aroMbr ue.rarron).

PacnpocrpaHeHrre yAapHblx BoJIH r.r3 rny6oxrax cJroeB 3Be3Abr caMbrM cyrqecrBeHHbrM
o6pa:or'l cKa3blBaercq Ha crpyKType ee atrraoc$epr,r. 3acranJrs.s. ta3 ABr,rrarbcq Hapy)Ky,
BoJIHa fiporl4noger?c'rnye'r rsroreHlllo, T.e. [pr{BoArrr K yMeHr,[renrro eQ$exrrasHori seru-
tIuHLl ycKopeHIrrl cI,IJIrI Tflxecrll. Kax zesectuo, [porr)KeHuocr[, crarr.rqecrori arrraocsepu
o6parno [poflopqlroHaruna etolYt BeJrrrqr{He, r,r yx(e Ha raKoM ocHoBaHrrr4 Mox(Ho cAeJrart,
BLIBoA o 6olr,ueIi flpors)KeHHocrr.r atuoc$epbr nyJrbcr{pyrou1efi 3Be3Abr no cpaBueHr{ro co
onesgort Toro x<e KJIacca, Ho He trcnblr:r,rnarorqerYr nynr,caqlul. KaqecrseHHo gror BbrBoA
ocraerc, c[paBeAJIITBLIM I,I AJL "gunaur.ruecrofi atrtroc$eprr", nogrepx<enuofi flepr{oAr{rrec-
xolry nosgelicrBl{Io yAapHblx BoJIH c LIHTepBaJroM Mex<Ay HrrMr{, paBHbrM fleprroAy nyJrbca-
qufi. B sToM cryr{ae pacflpeAeJleHl{e cKopocrrr ABr{>KeHr,rq r{ rrJrorHocrr{ n aruoc$epe oKa-
3bIBaerc, rpafine HeoAHopoAHbIM - cJlor{, 3aropMo3r{Btrvecs. nog gericrnueM TflroreHr,rq
3Be3AEI Ir Harrl{Haroqlre ABIrxeHI,Ie n o6paruoM Ha[paBJreHlrrr, Bcrpeqa]orcfl c ra3oM,
ABI'DKyIqI,IMcfl Hapfr{ry. Peruenue caMocorJlaconanuori ra3oAlrHaMr.rqecrofi ragav[ o crpyKTy-
pe a'ruoc$epr,r B TaKr{x ycJroBlrflx [puBerro K 3aKrroqeHr{ro o roM, trro tuKaJra Br,rcor
yBellHall{Baercg 6olee qeM Ha [opflAoK [o cpaBlreHr{ro co crar}rqecrori a,ruocQepori u gnx
[rI coc'rannser HecKoJrbKo coreH paArrycoB Connqa (<Degopona Il0l), Taxuu o6pasou,
orpoMHL'Ie pa3Mepbl at'loc$ep sTlrx 3Be3A ($arr, orue.rennr,rri erqe n 20-e rogu) nolyuuln
o6'rqcueH[e ua rorl x<e ocrroBe, arro t4 r.rHTep[peraqria rrx gMr,rccrroHHoro c[eKTpa.

fl,areune ygapnor? BoJIHrI n atuoc$epe [fI ue cKa3brBaercq crolxo-rru6yAb cyqecr-
BeHHo Ha gHeprerfiKe sTlrx sneog. fiuccuflrrpyrcrqa, co BpeMeHeM 3Heprrlq nonHrr 6yger.
Toro )Ke [oprAKa, qro I{ 3Heprvfr., ucilycKaeMa, B qacrorax gMr{ccr{oHnux nr.Ilruft. flo cpan-
HeHI{}O co CBeTIltMocTLrO 3Be3AbI CKOpOCTb ALrCCfiilaI\Vr4 SHepU{I,I BOJIHbI MaJIa - OHa COCTaB-
Jlqer oKoJIo 1035epr/c. Clegonarerl,Ho, AoJlrofiepl{oAr{irecKrre u3MeHeHI{, cBerr4Mocrl,r He
3aBficqT oT [pI{cyTcTBI'Iq yAapHLIx BOJIH, xoT, Ha I,I3JIyqeHuI{ B OflTl4qecroft O6laC.ru cleKT-
pa pacfipocrpaHeHl4e BOJIHbI Moxer cKa3brBarbcq AoBoJrr,Ho cr{Jrr,Ho B pe3yJrr,Tare "npocner-
renuq" arrrloctpepr,r 3a crrer Ar4ccoq[aqur{ MoJreKyJr flpil HarpeBe ra3a.

Cropocrn [puBeAeHHoro B ABI{x(eHne nonuorl rasa, noo6rqe roBopfl, HeAocraroqHa Arqroro, .1106r,r [plrBoAr4Tb K 3HarrlrreJrr,uorl norepe BerrrecrBa u: [lI (no rpar?uerl uepe
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Arrr 3Be3A c uaccofi (2-3)Md. Oguaro 6larogapx oqeHb 6omurouy pa3Mepy atr'locQepu

npoqecc norepr,r Maccbr Aonxeu o6nerqarrcs. Hau6onee BeporrHblM Qarropou, cuoco6-

"rry1grrqry 
o6paaona"nlo 3Be3AHOro BeTpa AJIfl ,[fI enmetcr AaBneHI{e usnyvenur. Cy-

rrlecrByror y6egurenturre ua6moAareJlbHble cBl{AereJlbcrna 6ucrpofi norepu Maccbl xo-
JroAHr,rMr{ 3Be3AaMrr 6onuuofi cBerr,rMocrr.r, B ToM qncre I,I AoJIroleprIoAurIecKI4Mu nepeMeH-

HbrMu 3Be3Aauu. I;tanHuM r{3 TaK[rx cBuAereJrbcrB flBlrflercs, flpucyrcrB]re y 3TI{x 3Be3A

Morr{Hbrx oKoJro3Be3AHrrx o6onoqer, o6HapyxuBaeMblx uo ux I'IK-ug[yqeHurc (Hefire6ayep

u np. t11]). Ecnr.r eru o6ono.rxu cocrof,T r,r3 rrorepflHHoro soeagofi BeIIIecrBa, To cKopocrb

[orepr,r Maccbr snesgoli (glr ncex KpacHblx r[raHToB rI cBepxr[rauton) ouucuBaercfl

crarr{crrrlrecKrr 3aBr,rclrMo cruo dM*ld,t - RJ,*M;' , rge R*L* fr M * - paAl{yc, cBerl{Mocrb I'I

Macca 3Be3Abr coorBercrBeHHo (Pefir',repo [12]). Corlaoro etofi 3aBrIcI'IMocrI'I cKopocrb

rorepu Maccbl gnx [fI Mox(er Aocrllrarb BeJrI'IquHbI 10-5M9 n ro[. \

flo conperrleHgblM upeAcraBJreHlrrrM 06 oBorrcq[Ir 3Be3A, 6rrc, par norepf, Maccbl :nesgoft

Ha cra\w KpacHoro rrrraHTa sBr.flercfl neo6xograurrM flpoqeccou' flpepuonoxeHl{e o

ryqeBoM AaBJreHr{r{ xar o nau6onee cyulecrBeHHoM Qaxrope, o6ecne'rusarcueM rloreplo
Maccbr, HeoAHoKpaTHo I,ICnoJIb3oBaJIOcb B CooTBeTcTByIoIq[x pacrleTax (cu., nanprauep,

Knor [13]). Oguaro B oTHotueHr{r{ Toro, rrTO f,BJrfeTCX upeO6laAarcIqnM B npoqecce

o6paaonaHrar 3Be3AHoro Berpa y [fI - ganreuue u3JIyaIeH[L Ha MoJIeKyJIbI uJrrr AaBJreHrIe Ha

[brJrrrHKr{ - Ao Hacroflrrlero tspeMeH}I gcxocru net. lnasHa, TpygHocrb npl{ pacqe-

Tax AaBJrelrlg tr3JryqeHlrf, B eroM cflyqae 3aKJlK)qaercfl n neo6xoAnMocrl'I KoppeKT-

Horo yqera upoqeccoB o6pasorannfl r{ Ar{ccoquaq}rrr MoJreKyJI, a raKxe KoHAeHcaquu

BerrlecrBa B TBepAyro Qasy (uurnr) n gunauu.recxofi aruocSepe areagrr. flpu sroM Hyxuo
lpr,rHr,rMaTb BO BHr{MaHrre ra3oA}rHaMra.recrue npoqeccbl I,I paccall'ITblBaTF UepeHoc I[3JIy-

I{EHII',
O ponz yAapHbrx BoJrH B o6pasoeanr.ru Morrluoro 3Be3AHoro Berpa y [fI rtaoxuo cyAI'ITb

no p"iyrurirar,a ognofi lr3 HeAaBHr{x pa6or, r xoropofi [pol,I3BoAlraucr o6rurpuble pacqerbl

cKopocrr,r rrorepu Maccbr [yJlbcr{pyrcqefi gnesAort B 3aBllcrrMocrll or BeJruqI{HbI Maccbl I'I

ApyrEx rapaMeTpoB (Boyen, Bnrucou [14]). Us sTEx pacqeToB cJIeAyeT, IIro npu onpeAe-

JreHHr,Ix ycJroBl,Ifx cKopocTb [oTepu Maccbl suesgofi AoJIxHa pacTl{ 9Kc[oHeHqI'IaJrbHo,

go"rr"u, u"Jrrrquxbl (1-04-10-s)Mj r ro4. Tarofi "cBepxnetep" ("superwind") upraaeger x

[orepe ssegAofi BerrlecrBa B KoJrr{qecrBe HecKoJIbKLIx corHeqHblx Macc MeHee rreM 3a

*rnrrg, uet. CreqOaaTeJIr,nO, CTaAfil- AOJIrOneplIOguVeCxOfi nep-eMeHHoClrn gOlx<Ira 6uTb

cpaBHrrreJlbHo KparKoBpeMeHHofi - uopf,AKa 1061m I{Jr}r MeHee. C gpyrofi cropoubl, quc{o

qbn.oueprOAuuegKux ,epererrntrx s lanaxruKe B HacTotlqee BpeMs upeaOcxogr'rr 10

(fop6aqrufi, Jle6eAesa [15]). TaxuU o6pa3oM, KoJIlIqecrBo 3Be3A, rporIeAIuI'Ix 3a BpeMt

*rirry lanapnru ctagrro ,[f[ uoxer upenocxoglttr 1010, a o6qar Macca ra3a ]I IIbIJIII,

or,r6pourennblx rr3 HrIx, cocraBJlrrb 5-l0Vo Maccbl lanarfl'rxu.
Ku*Uu, ns [fI BHocur B cocraBe 3Be3AHoro Berpa B Mex(3Be3[Hyro cpeAy nrrpa6oran-

Hbre B 3Be3Ae nyTeM TepMorAepHux peaxquft yrJlepoA' a3oT' KI{cJIopoA }I Apyr.r,re sJIeMeH-

Trr. ?Is groro ra3a s na;1rHeftru-eIvr BHosr Moryr o6pasonunarbcfl 3Be3AbI' Taxnu o6pa3oM,

[f[ oraarrnaror cyrqecrBeHHoe BJrr{rHr4e Ha xl{MurrecKylo gBoJIIoqtrrc Mex(3Be3AHofi cpeAbl,

a reM caMbIM fiB}eir lanarruxu.
B rparxou AoKJraAe HeBo3MoxHo c AocrarotlHoft [or.Horoft ocserutr Bce acleKTbl

coBpeMeHHbIx tlccJlsAoBauuft golrOnepEoAIIIIecK[Ix nepeMeHIIbIx eneeg. Teu He MeHee Aax(e

r{3 cKa3aHHoro Br{AHo, rracKoJrbKo cyqecTBeHHofi ssnsercg ponb STIrx 3Be3A B pa3rullHblx

np6qeccax, npO[cxoAf,IIII{x B IaJIaKTI{Ke. TO, .ITO B CEMengCXOft O6CepnarOpfiU 6btfiO

yAeJrego 
"tori 

6ont-oe BHuMaHrre u3yqeHuK, STlrx 3Be3A B To BpeMrI' xorga o6 rD( ponn B

Uuorprtry lalarturU eule Hl{qero ne 6rrno II3BeCTHo' CBuAeTeJIbcTByeT O rny6Orofi

nayvuofi I{HTyuquI{ I.A' IIIafina

Anpenr. 1992 r.
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,TJrEPOArrbrE 3BE3[br

A.K. Alxcul.rc

PaquoaopoQasuqecKar o6cepnaropu-r Jlarnultcxoli Axageuuu uayx

CARBON STARS

A.K. Alksnis

Yrnepoqnrre 3Be3ALI BbIAeJrrK,Tc, cpeAr{ Apyrux xoJroAHbrx 3Be3A Harr.rrrr{eM [oJroc
florJrorr{eHu, MoireKyJrbr C2 B BuArrMoM crreKTpe. 3ro lr ApyrBe c[eKTpaJrbHbre oTJrr.{qr,rfl

yrJrepoAHbrx 3Be3A oT 3Be3A cneKTpanbHbrx KJraccoB M u S o6ycroBreEbr B ocHoBHoM
orHocuTerrbHbrM coAep)KaHrreM yrJrepoAa rr Kr.rcJropoAa clo > 1. Tnuu.rHtre yrJrepoAHbre
3Be3AbI c[eKTpaJrbHoro KJracca N (unu no3AHI{x rloAK]raccoB C), cornacno TeopfiI,I 3Be3AHofi
eBoJrroqllu, HaxoAgTc, Ha cTaAI{u acfiM[ToTuqecKoft BeTBI{ rr{raHToB, Bo BpeMq KoTopofi
[poAyKTbI repMoflAepHoro cI,IHTe3a, rrpoTeKarcrqero B HeApax, BbrHocqTcs Ha [oBepxHocTb
3Be3Abr [1]. Y paga rpyn[ Herr.rlrryHbrx yHrepoAHbrx 3Be3A - CH-sresg, 6apuenux 3Be3A, J-
3Be3A, HdC-snesg u coBceM HeAaBHo o6EapyxeHHbrx yrJrepoAHbrx KapJrr{KoB 121 - Apyroe
Ilpoucxo)KAeHrle, B rracTHocTrr cBfl3aHHoe c ABoI:IgrBeHHocTbro.

Ha6rloAeHus B [rH$paKpacHoM [r MIrKpoBonHoBoM Ar{ala3oHax BbrrBrrJru raK Ha3brBae-
MbIe SKCTpeMaJIbHbIe yHIepOAHbIe 3Be3Abr, OKyTaHHbre B MOrr{HbIe ra3orrbrJreBbre o6ororrKr.r,
u noKa3aJrlr ponb yrJlepoAHbrx 3Be3A B o6orauleHfifi Mex3Be3AHofi cpeArr TsxeJrbrM]r
sJreMeHTaMLI [3]. floucru rr rrccJleAoBaHrrs yrJrepoAHbrx 3Be3A B Apyrrx raJraKTrrKax,
oco6eHHo B MarerraHoBblx O6raKax, rro3BoJrrrnu o[peAeJrr,rrb +yHKquro cBerr{Mocrr{ I,r

Apyrue Ha6nrcAareJrbHble xapaKTepuctuxra, Heo6xoAuMbre AJrfl [poBepKr{ Teopr4r.r gBoJrroquu
3Be3A.

K cepegnne 1989 r. B O6[IeM KaraJrore xoJroAnbrx yrJrepoAHbrx 3Be3A faJraKTr,rKr.r Crr.r-
BeHcoHoM [4] 6uno 3aperucrpr{poBaHo floarrr{ 6000 rarnx o6reKroB. PagnrrHlre ac[eKTbr
r,rccJreAoBaHr.rs yrrepoAHbrx 3Be3A B nocJreAHr{e roAbr o6cyxAanrrcb Ha MexAyHapoAHbrx
coBelllaHr{flx r,r B o63opHbrx cTaTbsx [5-8].

C 1939 r. B Terrenlre oKoJro 10 ner yrurepoAnble 3Be3Abr 6unu o6rexraMrr BecbMa rrnreH-
crrBHblx uccJreAoBaHr.rfi f.A. Illafina. flosnuaocr 6onee gecarKa [y6rr.rKaqr.rfi rro r.r3y.renr.rrc
creKTpoB sTux 3Be3A: qacTr.rrrHo coBMecTHo c B.O. Iage u B oAHoM cryqae c o. crpyne

@ A.K. A:rxcusc, 1995
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(qra. [9] rr rprrJroxeuHyro raM 6r.r6nlrorpaQrro). 3rn pa6orrt l.A. IIIafiua orHocrrcfl rJIaB-

,urr-o6puroM K AByrvr upo6reuau: co[epxauuro l{3ororloB yrJlepoAa tzcv13C tl Suole-
ronoli genpeccun.

Ornorueulre coAepxaHr.r.rr }r3ororroB yrJrepoAa B yrJIepoAHbIx 3Be3Aax rlo3BoJlf,er cyAIlTb

o xapaKTepe rporeKalou{Llx BHyrplI 3Be3A TepMorAepHblx pearqurl.
Yxe s 1941 r. [o c[eKTpaM HecKoJrbKr{x 3Be3A cleKTpaJlbHoro KJIacca N, nolyveunrtlt

ua 40-ArortuoBoM TeJrecKone Cuuengcxoir o6cepnaropur, f.A. IIIafin HaxoAI{T y6egr'rrenl-

Hbre AoKa3areJrbcrBa B [oJrb3y Hailyr,-rus, TqxeJIbIx MoJIeKyJI ylJlepoAa l3Cl2C s 6ortlxoll
KoHrIeHTpaurrH: B pa3Hbrx 3Be3Aax orHorueul{e coAepxaHlrfl 13Cl12C cocraBrqer or 0,05 Ao

0,5, 'r.e. HaMHoro 6ollure roro, rrro na6rrogaercr Ha 3eMle [10]. flosxe, [oABoA, I{TorI'I

rlr4KJra pa6or [o I,I3yiIeH[Io coAepxaHl,L I,I3oTorIa 13C n yrlepoAHblx 3Be3Aax, l.A. IIIafiu r'I

B.O. lase 3aKJrroqaror,.r,ro ua6lroAaeMbre B HeKoropblx 3Be3Aax KJIaccoB R Ia N 6ollmre
3HarreHr{f l3cltzc (n uaxcr.rltyr'le 0,30-0,40) anuarctcq pearlHocTr,to, TaK xe KaK I{

3HayI{TerIbHafl Ancrrepckrfl sToro orHolrreuua [11, 12].

BnocnegcrBlrrr [orBr{Jrocr, MHoro pa6or pa3Hr,Ix aBTopoB rlo I'I3yqeH[x) oTHoIITeHI'Ifl

coAepr<aHl{rl I,I3oToIIoB yrJIepOAa, I,IHorAa C oqeHb pa3flEqarcquvrrrcfl' MexAy cO6oft pesylr'-
raTaMII (cr.a. o6eop [3epBLITLIca n [13], c.215-225). Hosefiru[e,6olee ro'IHEIe orpeAeJle-

ur.ra Jlar,a6epta , gp. [14] ga]or pe3yJIr,TaTbI, BecF,Ma 6rrrsxue K BbIBoAaM f.A. Illafina: y
flsrrr 3Be3A, y[oMsHyrbrx n pa6ore l.A. IIIaftna [10], oHu roryql,ull,I cJleAyloqre 3HaqeHI'Ifl
12Clt3C' y-cvn - 3,5; tlHya - 4,5i UUAur - 52; TXPsc - 43; XCnc - 52, vro
cooTBeTcTBye.r o6parHr,IM tII{cJIaM ot 0,02 Ao 0,3 AJII oTHoIIIetIus l3Cl12C, KaKI'IM

rorbsoBarcq l.A. IIIafts.
PacnpegeneHrre arr{cJra yurepoAHblx 3Be3A B 3aBI,ICIIMOCTI,I OT OTHOIIIeHI{' I{3OTOIOB

yrnepoAa rroKa3aHo Ha prrc. 24 crartuJlar'l6ep'ra r gp. [14]. B etoft rplcrorpaMMe orAeJIbHo

oT ocTaJrbnbr* ,pyn.rrpyercs ue6oluuo" 'IrCro enea4, 6orafi,Ix I{3oTo[oM l3C, y roropux
t2Cl13C <20 uKoropbre 6rrnu o6ognaqeH[,r xar J-sne:gnt. Ocranurue yurepoAHble 3Be3AbI

r,rMeroT gTO oTHotueHl{e B [peAeJlax oT 30 go 100 C MaKcI{MyMoM pac[peAe:leur'rs oKoJIo
t2Cl13C = 55.

,[nx :uaur,rrerrbHo 6onrurero KoJrr{qecrBa snesl (300) orHocI{TeJIbHoe coAep)KaHl{e

r{3orora 13C no rorrocaM t2C13C y },6168 A ul3CN y L6260 A rpy6o oqeuul^.f,uaurura

t15, 16]. Yrnepognr,re 3Be3Abr co 3Har{r{TeJEHo yc}IJIeHHbIMrr noJIocaMI{ rr3orofla l3C (ungexc
irc'rrL", ,n ur""r" 4-5) .fL'aauru'ra rracclrQuqrrpoBaJl Ao6aBreHI'Ieu 6yrnlr J. Couactro
Jlnorigy Wseucy [17], eru 3Be3AbI IIM9I9T oTHoIxeHI'Ie 1zCl13C < 19,'r'e. cooTBeTcTByroT

Krraccy J no Jlarnr6epry r gp. [14].
vl6es u penqunlr i11 nogvepxrrBaroT, rrTo nporrcxox<AeHr{e 3Be3A, 6Orarrrx r{3oTorroM

yrJrepoAa 13C, 'r.e. J-sresq, He scHo u [epeqncrrlor rplr Bo3Moxl{ocrr'r: 1) ueconuerlHoe

HarraJrbHoe ornorueHrre 12Clr3C' 2) gonolnuT elr,nrtft CN-rIuxn, cosgauar,tli cBoero poAa

"exc,rpanepeMerrrr.rBaHrreM" ra 3) o6r,reu Maccofi n gnofiuofi crrcreMe. flepnyrc Bo3MoxHocrb

oHr{ carr{Taror orreHb MarroBeporrHofi gna Bo3Hr{KHoBeHlu J-gnegA c orHoIIreHI{ eM l2cl13c <
< 10.

Hosbrrl r{HTepec r J-:nesgau [plrBJreKJro orKpbITI{e cunnratuofi IIbIJII'I B oKoJIo3Be3AHbIx

o6oroqxax HeKoropbrx yrJrepoAHbrx gnegA [18, 19]. O6rruuo xltull'recxuft cocraB oKoJro-

3Be3AH[,rx o6onover, Koropbre Bo3HI,IKaIOT BcJTeAcTBI{e }IcrerreHl{fl BeIrIecTBa rr3 BHeluHI4x

cJroeB rleHTpanHrofi 3Be3Abr, oTpaxaeT cocTaB ee aTMocseprr. cpegu Tpex yrJIepoAHbIx

3Be3A c "anouauoutrM" xI.rMr,I.{ecKIrM cocraBoM oKoJro3Be3guoft o6onolIKI'I ABe oKa3aJII{cb

rnaccn$uqupoBaHHbrMrr .fuaullrrofi t15-16] rax J-snesgrt - Y778 Cyg tt BM Gem [19]'
Hatnque oKoJIo3Be3AHltx o6ono'reK, xapaKTepHr,Ix Altq 6ora'rux KIIcJIopoAoM rlIraHTOB,

roATBepArrrro o6napyxeHlle y AByx yrJIepoAHLIx snesq EU And u V778 Cyg Ma3epHoro

kr3 Jry rreflus. HzO 120, 2ll.
I[oqsunocE, errle HecKoJrbKo c[I{cKoB yrJIepoAHLIx 3Be3A c o6oro'{KaMI'I, 6oratrtun KI4cJIo-

poAoM. Jlnofig llseuc l22l t:lpretbHo IIpoBepIIn 20 o6lertoB' oTHeceHHbIx pa3HbIMI{ aBTo-

paMr{ K yrJrepoAHbrM 3Be3AaM c crdJrr{KarHbrMr{ o6oroiIKaMLI, pI ToJrbKo ceM[, I{3 HI'IX [pI{3HaJI
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cooTBercrByroqr,rMr{ gToMy KJraccy 3Be3A. oKaSaJrocb, rrTo rrflTb r,r3 Hr,rx [pr,rHaAJrexaT K

J-snesgarra. flpu rouou,lr{ cleKTpoB BbrcoKoro pa3perueHrrr n o6nacru 4 r,aru Jlar'a6epr r.r Ap.
[23] norasaJrrr, qro r{ ABe ocraJrbHbre r.r3 ceMr.r 3Be3A - EU And u NC 83 - flBJrrrorcfl
6orarrruu r{3oronoM 13C yrnepognbrMrr 3Be3AaMrr: y Hr{x orHorueH:ae tzc/t3c 6rl,rsro x
raKoMy xe orHorrreHrrro y J-snesgrr VX And, r.e. 12Clt3C = 13,.Tarrlr o6pasou, nce
[3BecrHbre yrJrepoAHbre 3Be3Abr c eurccnefi curlrraruolir rrbrJrrr sBJrruorca J-snesgauu. Taroe
coorBercrBr{e He Moxer 6urr cryvarturnta [23].

Cpa:y uocne coo6uleur.s o6 o:rxpuruu cr{JrrrKarHbrx o6oro.rex y ylJrepoAHblx snesg 6rrnu
[peAJrox<eHbr r{ rulore3bl o [po]IcxoxAeHIrI,I TaKrrx o6'rexr:os. Ocuonurte I{3 HI{x: '

1) gnorinax 3Be3Aa c KoM[oHeHTaMn yrJrepoAuori anesgrr r4 3Be3Abr cleKTpaJrL,Horo KJracca

M; o6oro.rxa orHocr,rrcq r uocregneli [18] u 2)3Be3Aa HaxoAr.rrcfl Ha KparKoBpeMeHHori
craELrL4 BcKope rrocne npeo6pa3oBaHr.rfl M-:neagr,l B yrJrepogHyro, rr oKoJro3Be3AHas o6oro.r-
ra nepnori eqe He ycuena paccerrbcr 119,241. Tpyguocra, c KoropbrMrr BcrpeqarcTcs err.r
r?r[ore3br, r.{3Jroxenbr n pa6orax 122, 23, l7),

Herotoprre [porr,rBopequq Mex<Ay urrrore3aMr{ u Ha6lrogeru4rrMr.r yrJrepoAHbrx 3Be3A c
crrJrvKaTHL,rMr o6onoqraprH ycTpaHrrloT aJIbTepEaTrrBHbre MoAeJrrd - Tox<e gnoriur,te 3Be3Abr,
HO COAepXaqUe AL4CKU I43 BeIr{eCTBa, I{CTeKaBIrIerO C IOBepXHOCTT{ UTaBHOIO KOMIOHeHTa

Ao roro, KorAa oH npeo6pasonarrc, B yrJrepoAuyro 3Be3Ay 122,251.
Bapu6or'a r.r Ap. HarrrJrr{ rrpr{3HaKrr [epeMeHHocrr{ ryqeBL,rx cropocrer? y EU And u

BM Gem, qro noAAepx<I{Baer MoAeJIl c gnolYrnori snesgori. Bo3rraoxcro, trro }r3Jryrreurre yrJre-
poAH[,rx 3Be3A C Cr4Jrr.rKaTH[,rMr.r O6OlOqXaMIl r{MeeT KJrrOrreBOe 3HaqeHrre AJIq BbrqcHeHr.r,
rpnpoAbr J-ssesl [26].

flpupoga ocrta6rtenr,rq Suoneronoft o6nactu crreKTpa - TaK Ha3brBaer',raa QuoneroBarr
Aerlpeccr.rfl - BaxHafl ua6lrogarerbHa, xapaKTeprrcrr{Ka yrrepolHbrx 3Be3A c[eKTpaJrbHoro
KJIacca N 6r,rna r.r3yqena l.A. IIIaftnoM coBMecruo c O. Crpyne 1211. Owu ycraHoBr{Jrr4
HaJrurrr-e cu,rsHori runpoxofi a6cop6qr,ru s o6flacrr.l crreKTpa HaqHHa, c 1,4100 A unu gaxe
M300 A, Koropafl orBelcrBeHna 3a Aelpcccuro $uoaeroBoro c[eKTpa. rBrqrrcb npnur,ruori
6om,runx rroKa3areJreri qnera (go 5 sn. BeJr. y N-snesg), r ga ocla6lenr.re aroMapubrx
ruuur:i. Anroprr pa6orrr cqr,rralr.r BepoflTHbrM, rrro gra rrrr{poKas a6cop6qua, [ocJre
TeM[epaTyprI a COAepx<aHIIfl XI,IMIIqeCKIIX oJIeMeHTOB, s,BIIfl.eTC,fl BaXHrIM $axrOpOrtl,
olpeAeJrfl rorqr,rM xapaKTepvcTuKt4 yrrepoAHbrx 3Be3A.

Bonpoc o flpoucxox(Aeulll,I Quoneronoft Aerrpeccr4rr B yrJrepoAnbrx 3Be3Aax [o3x(e
paccMarprrBarrc, HeoAHoKparHo p{AoM aBTopoB (cu. o6sop Anrcue u Ap.B pa6ore [13],
c.77-19 wmr. n f281, e. 4447). Y6egurenr,noe perreHr,re er:orl npo6reMbr roJrbKo HeAaBHo
loryqeHo ,flxouconou vr gp,129] flyreM cpaRHeH[q crrHTerr.rqecKr{x c[eKTpoB yrurepoAHbrx r.r

M-eresg, paccrrllTaHur,Ix c yqeroM MHorr4x paHee [peAJrox(eHHbrx I{ HoBbrx rrcrorrHr,rKoB
He[po3paqHocrl{, c pe3yJr[,TaraMr.r ua6nrcgeur,rfi Suone'roBoro ]r ynrrpaQuoneroBoro
cIreKTpoB N-snesgu TX Psc. Orut npnurnl,r K BbrBoAy, uro ua6lrogaeMoe ,BJreHr4e Bo3Hr,r-
Kaer rr3-3a cyMMapHoro gerfcrnua HecKoJrbKr.rx Hc'roqHIlKoB He[po3par{Hocrr{: cBq3aHHo-
cnssaHHoli Heflpo3paalnocrr{ Hr,r3Kr{x yponnei MgI, CaI r.r FeI, caa:anno-ceo6oguoft nenpo-
3paqHocrr.r NaI, MgI u CaI, a raKxe, s N{eHr[rer:r uepe, QoroAr{ccoquarlrlu CH u
lceBAoKoHTLrHyyMa C3. Oraerrnaercq Bce )Ke, qro cHrr;KeHr{e Slroneronoro rloroKa B

yrJrepoAHbrx 3Be3Aax B [epByro or{epeAb flBrrfl,eTcs, TeM[epaTypnurrl esserroM, a
coAepx<aulre yrJlepoAa Blrufl.er rrl{[Ib qepe3 BeJrI{arLrHy u rly6uwy oxraxAeHrm BHeIrrHr{x
crroeB arMocQeptr uonerynori CO [29]:

Tarupr o6pasornr, Te saAaql{ B I{3yqeurltu yurepoAHr,rx 3Be3A, Koropr,rMr{ rroJrBeKa Ha3aA
3aHr,rMarcq f.A. IIIarin, no-npexubr'.ry aKTyaJrbur,r, Ao KoHrIa He peureubr, xorq reflepr)
ucfloJlb3yrorcx Ha6nrogeHl{q Bo BceM Ar,ra[a3oHe AJII,IH BoJrH, cJlox<Hr,re BbIqEcrr,ITeJILHr,Ie
MeTOAbI LI MOIqHaq TeXHIIKa.

Anpers. 1992 r.
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vI{K s24.5

AflO(DY3HbIE TYMAHHOCTI,I B HAItrEU
I{ APYI'UX IAJIAKTT{KAX

B.LI. Ilpottux

Kpsrrucxax aslpoSH3u(recKaa oOcepnaropru

DIFFUSE NEBULAE IN OIJR AND OTHER GALAXIES

V L Pronik

RBEAEHHE

flocneguue 7-8 ne'r cBoeft )Kr43Hr.r fpr.ropuri A6palrorrau IIIafiH qenuroM [ocBflTI,IJI

lrccJregoBaur.{rrJ Ar4$Sy3rrbrx 'ryMauHocreii, [olo>(I,IB HaaIaJIo I,IHTeHcITBHoMy pa3BI{TuIo B

Harrrerl crpaue oAHoro r,r3 caMbrx 6o;rnurr.rx pa3AeJroB acrpo(D[3uKlr, KoropL,IIi I{a3blBaercfl
"Mex<sne:guafl cpeAa". Boo6rqe roBopq, Su:ura ra3oBr,Ix TyMaHHocTefi r.r uexgnegAHoro
ra3a 6epeT HaaIaJIo B TeopeTurlecKl{x pa6oTax [. Meusela, [. Eerrepa, JL Annepa,
B.A. Au6apqyl"{qua u B.B. Co6onesa. B uux ocnosHoe BHI,IMaHI,Ie yAerqrocb aroMapHblM
npoqeccaM, oTBeTCTBeTTHLIM 3a CBe(reHI4e ra3a, HaxoAgll{efocs B IloJIe I{3JIyqeHI{f rOp.rtII4X

3Re3A. l.A. lllar:in B[epBb]e paccMarpr,rBaer Me>r(3Be3AHoe npocrpaHcrBo KaK eAlrHyto
cpe[y, 3a[oJr]reHHylo ra3OM r{ rrbrJrE,}o fipfilf,ail1r.c^vt.^ B HeIi MaTHI,ITHOTO IIOJIT. Ouupa[Cr na

co6c.r,BeHHbre Ha6JrroAeHr4q, oH lr3yqaer crpyK'rypy r{ Ar{HaMIrKy ALIS(pFHrIx ryMaHHocreli 14

@ B.lL Ilponnr<, 1995
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Mex3Be3AHOrO fa3a, BbrflBJrfler gBoJrrorlr{oHHyro cBr3b A[+sy3Hbrx ryMaHHocrefi u o6uup-
Hbrx o6Jracrefi HII c Bo36yxAaIoqLIMI{ IroptsLIMr.I O-B0-3Be3AaMI,I. B erot xe rrepllog uoA
ero BJrrluHuerta C.fI. fluxenHrepou 6ulu BbrrroJrHeHbl orreHb BaxHrre pa6orr,r uo Susure
Mex3Be3[Horo ra3a; HeKoropbre r(3 Hrrx 6unu nanucaHbr coBMecrno c f.A. Illaftuou r,r

B.@. lase.
Bu6op reMarr{Kr{ HayqHbrx r,rccJreAoBaHr,rrf I.A. IIIafina B rrocJreBoeHnnrfi nepr,rog, re-

po{THo, 6un npoguxroBaH caMrrMu o6croflTerbcrBaMr{ [ocJreBoeHHbrx uer. Kar r{3BecrHo,
BepHyBrurrcb lr3 gBaKyarlun n o6cepnaropurc n Cuueu3, lpuropnfi A6pauoanv u ero
corpyAHr{K[ yBuAeJru, rrro MerpoBoro reJrecKorra-pe$nerropa 6onrure He cyulecrByer, a

HayqHoe o6opygonanue yHuqroxeno. B ro xe BpeM, rJraBHoe s cnoel:r uayvnofi pa6ore
lpnropufi A6pauonuv ro-upexHeMy BITAeJI B rIoJryrreHI,I[ na6mogatemnrrx $arron. ?1 nor
a erofi cr{Tyarlrru oH HaxoAItT, Moxer 6rrtr, ogno u3 [yrrruux peuenuft - Harrarb rrc-
cJreAoBaHr,re gusQysnrrx ryMaHHocrefi - 6onrrunx nporflxeHsrrx o6'rerroB, AJrfl na6nrc-
geurft Koropbrx Baxnbr He croJrbKo guauerp o6'beKTuBa reJrecKo[a, cKoJrr,Ko ero cBe-
Tocr,rJra. Ha6mogeHus.6stru Haqarbr HeMeAJreHHo, AJIa rlero [cloJlb3oBaJrucr cnyvaftuue
Jr[rr3oBbre o6'rexrranu Ar,raMerpoM orono 10 cu.

B Hexpolore, uocBflIrleHHou B.@. laee, cooeMy 6rurxafiureMy corpyAnlrKy n coaBTopy
[paKTuqecKu acex pa6or no ra3oBbrM TyMaHHocrrM, lpuropufi A6pauonuu nr{rrrer: "flocre
.racr[qiroro BoccraHoBlIeuux o6cepraropu[, !r3-3a orcyrcrBtr coorBercrByroilIlrx r{Hcrpy-
MeHToB, HeJrb3r 6uro u AyMarb o rrpoAoJrxeuuu pa6or uo eresgnori crreKTpocKonuu. Errno
nrr6pano Apyroe [oJre uccJregoBaur{rr - cBerJrbre gra$QyaHue ryMaHHocrn... Ha.ranuuecq n
1949 rogy ua6nrogeHrar npoBoAaJrl,Icb co cKpoMHbrMr,r uHcrpyr{eHTaJrbubrMr.r cpeAcrsaMu. Ter\a

He MeHee 3a KoporKoe BpeMr 6ur co6pau 6omurofi $axrr.recxufi uarepuar; o6napyxeuo
MHoro paHee Hel{3BecrHbrx gMrrccrroHubrx ryMaHHocreit, a a yx<e u3Becrnbrx - BbrflBJreubr
HoBbre rrHTepecHbre geram" [1].

Perynapnrre na6mogerura gr$$ysHrrx ryrrlauuocrelir Haqarbr JreroM 1949 r. cHaqaJra r{a
KaMepe 450 r',nr, a 3areM Ha KaMepe 640 rtartr, u yxe n 1951 r. 6rrn ony6nnrorau nepnufi
c[]rcoK 3Mr,rccr{ouHbrx grQQysrux ryMaHHocrefi, cogepxaaurfr ouncaune 35 ryuaunocreiru
I{x oKpecrHocrefi l2), fila ynemrveHnfl KoHTpacra ryMauHocreri uaA 3Be3AHbrM $ouor*r n
$onor',r ne6a n AJr{ rroJryqeHus a6cortrornbrx rroroKoB $ororpa$upoBautre BeJrocb n $nnr-
Jpax c uonocori [polycKaHrrf,, qeurpr.IpoBannofi na Jrr{Hr.rro f{o, r,r n yqacrKax HerpepbrBHoro
c[eKTpa, .f,pxocm ryMaHuocrefi ranu6pooaJracb B 3Be3AHbrx Berlrtruuax c rnagparnoft ura-
nyrur. OguoBpeMeHHo c QororpaQ[poBaH[eM yxe r,r3BecrHbrx ryMaHHocrefi nenucr ctcre-
Marr,rqecKrre noucKr.r HoBbrx ryuanuocrefi ngom Muevnoro flytra. B peaynrrare sa 4 roga
f.A. Illalinorrr n B.@. Iase 6r,rro orKpbrro 6onee 200 HoBbrx guQ$y:nux ryuaunocrefi,
KOTOpr,re [pr{BeAeHbr B oKoHqaTeJlrnor'r Katanore 3Mr{ccuoHHbrx ryMaHnocrefi [3]. CartGre
flpKr{e rr3 Hux BoruJru o ouy6nuxonaHHblfi LA. Illafiuoru u B.@. Iase "Arnac 4uQQy:uux
tyr"rannOcrefi" [4].

NPOBJIEMbI II METOTbI 
'IX 

PEIIIEHINfl

flepnax 6ouuuas pa6ora rro ra3oBbrM TyMaHHocr.flM 6rrra ouy6rr{KoBaHa l.A. Illafinou
r B.O. lase n 1951 r. n 6-u roue ll:ssecmfr. Kpur"rcxofi aupo$nsu.recxofi o6cepaaropr,ru
[2]. B uefi [ocraBJren qerurri pxg upo6leu no Mex3Be3Anori cpeAe, r(oropbre B To BpeM{
6rtrur ur,r6o uano paspa6oraHbl, nlr6o anyvarrr B[epBbre. Cpegn Hr{x [epeqr{cJreHbr raKl4e
npo6ret"tr:

- KOKOBS CpeAH[,g, I,I JIOKaJIbHa, IJIOTHOCTb MeX3Be3AHOfi IrlatepurA II KaKOBa ee O6Iqax
Macca B lanarrnre;

- HaxoAgrc{ Jru ra3 I,I rIbIJrb BMecre B oAHr.Ix u rex >r<e [pocrpaHcrBeHHblx o6paaonanuax;
- KaKoBbI B3aI4MoorHorIleHI{fl Mex(Ay rasofrrruu ryMaHHocrrMr,r }r Mex3Be3AHbrMr,r

ra3oBbIMLI o6[aKaMn, oTBeTcTBeHHbIMIt 3a JrIrH]rr{ uorJrorr{eHr,rrr B cueKTpax AafleKtrx 3Be3A;

- UAeHTIIIIHOCIb II pa3Iuql{e 9MI{CCIIOHHbIX II OTpDKaTeJIbHbIX tylrlanUOCreri;

- cBr3b TyMaHHocrefi c nos6yxAarcrqlrMu 3Be3AaMr,r; MexaHr,r3Mbr noeoyxgenraa rex
ryuaxnocrefi, n6rusu Koropbrx ner sos6yxAaroqnx 3Be3A;
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- $uauuecrue flapaMerpbr ra3a I{ ntrresofi Marepr,r[, nsauuogeftuB]Ifl nbIJIH I,I ra3a,.poJlb

[yqeBoro [aBJreHI,I{ 3Be3A AJIf, Mex3Be3AHoft cpegu;

- oBoJrrcqu, Mex3Be3Auort uareptn noo6qe u pn$Sysnllx ryMaHHocreft n uactnocru;

- orHorrreHlre Mex3Be3Auoft uarepnr,r K KocMI,IqecKoMy paAllou3[ytreH[Io H K KocMrI-

* 
STIITI*.u".x"oft Mareprrr B HaMerrarcqefics ruuore3e o raK Ha3bIBaeMI;Ix rpo-

TO3Be3[aX 
)

r,r ApyrHe.
C nosuquli HbiHeruuero AHs HeKoroplre npo6reMbl ycrapeJrrl,.HeKoropble 3Byqar

cJrr{rrrKoM ocTopoxHo, Ho ecTb rr TaKr{e, KoTopble Ao cI,Ix IIop ocTaJI]Icb He Ao KoHI{a

peIrIeHHbIMI,I, KaK, HalpuMep, eBoJrrcqus Mex3Besguofi uarepr,ru. Eecnoroscb o roM, KaK

6u neroropue ns upo6reM He Ka3aJrucb rrpe3MepHo HaAyMaHHutun, Ipuropufi A6pauoauv
loAtrepKuBaer, rrro ".,.no Mepe HaKorrJIeHrL ua6lrcpaeurtx $axron xaxytquficx cne-

rylxrunnufi xapaKTep MHorux us npo6neu ucqe3Her I{ BaxHa, poJlb.Mex3Besnoli uarepr'ru

a Syugar,renraninurx upo6ner"rax ampo$usuru I,I KocMoJIorrII,I craHer oqeBLIAHofi. C npyrofi
cropoHbr, IIo Mepe HaKorrJreHrlrr MaTepuaJra aoJrxHbl BO3HI4KHyTb HOBbIe npO6Ueurr" [2].
OrrIn.rurru [pr,rMepoM cKa3aHHoMy r"roryr 6rrrr [ocJreAH]re pa6or:u lpr,rropua A6pauonuva
o MargrrrHoM rroJre lanaxrnxn u ero BJrurHnu Ha crpyKTypy AlIQ+y3HbIx ryMaHuocrerl.
3aueruu, rITo cpeA[ [epequcJreHHblx Bbrrrle upo6neu MarHI{THoe rIoJIe He ynoMI{HaJIocb. '

lpuropufi A6par'aonnu orMeqaer rpn Bo3Mo)Krrbrx MeToAa u3yaIeHI,IJI nex<aaesguorl ua-
Tepr.ru:

1) nornoulenue cBera AaJreKr{x sneag o6aaxaM}r -Mex3Beagnofi r"rarep}Iu, [oJrytleHHoe Ha

6aoe SorortrerputrecKux u KoJroMerpr.rqecKux na6mogenufi 3Be3A, Moxer Aarb pacflpe-

AeJreulre Me)r(3Be3AHofi notloularolqeft cnet Mareprru B flpocrpaHcrBe;
2) o6navuaa crpyKTypa Mex3Be3AHori uarepuu lI xapaKTep ABlrxeHLL o6uaxos l"rex-

3Be3AHoro ra3a Moryr 6utr uolyueHbr no MHoroKoM[oHeHTrrbIM JruHI,IflM .uorJroIrIeHI'IrI

Mex3Be3AHbrx aToMoB CaII u NaI, na6nrc4aeMblM B cIIeRTpax AaJIeKI{x 3Be3A; 
'

3) no SororpaSnrM cBerJrbrx gMr,rccr{onubrx I{ orpaxareJrbHblx ryMaHHocrefi MoxtHo

lrccJreAoBarb crpyKTypy ra3a r,r nrr.nenoft Marepl,Iu, Qusuuecrrae ycJIoBI,Ifl B TyMaHHocr{x, rlx
cBfl3b c O-B-eneagaun,

flepnrrft nar6onee tpygoer"rnfi MeroA rtorytlrr Ha3BaHI{e "[JtoulagKl,I Ha He6e".
CorpygnuxaMu u aqfiipaHTaMrr f.A. IIIafiua err.rM MeroAoru 6unn uccJreAoBaHbl B pa3Hblx

o6nacrsx Mne.uroro flyru yuacrrn ue6a o6qefi [JroIrIaAbIo oKoJro rblcfllll{ KBaAparHbIx
rpaAycoB. Bropofi MeroA 6un paspa6oraH rr nplrMeueH C.A. KannauoM, B rlacrHocrl{ AJIx

uicnegonanux ryp6ynextHocTu MexGBe3AHoro rasa. flocflegHr,rrt,.rpetrIfi, uerog lpuropufi
A6par"roruu cquraJr nau6ouee Aocry[HbIM u eQSertunntn"r'

Ouy6nuroraHurre lpuropuerra A6parraoBrrqeM Ia Bepofi Oegoponnofi pa6oru rlo Mex-
:ne34nofi cpeAe Mo>KHo crpyruIupoBarb BoKpyr rpex ocHoBHbIx npo6neu.

I. Cssgr gnQQysuux ryMaHHocrefi c O-B-gne3AaMrr. C etori upo6neuofi TaK I{JII,I uHaale

cBr3aHbr raKrre Bonpocbr, KaK o6fla.rHas grpyKTypa ryuannocrefi u cocpeAoroqeur-Ie ra3a no
uepnQepuu ryMauHocreri, uexanrasuu nos6yxgeuvlata3a B TyMauHocrflx, rrpoucxoxAeHl{e
3Be3A rr ryuannocrefi.

II. I,IgeHrnuHocrb u pa3ruqu, gMrrccr{oHHblx ra3oBblx I,I orpax<areJlbHblx nbIJIeBbIx

TyMaHHocrefi u ux cBs3b c npr,rnqufl[aJrbHo pa3ir[tIHbIMI{ TtrIraMI{ sreeg (uepnux - co 3Be3-

Aaun O-B0, lIHorAa 81, nroprrx- co 3Be3[aMn B2-B5); onpupoAe I,I3rtyqeHm ra3oBblx
ryuanuocrerir B HerIpepbIBHoM cneKrpe.

III. Kpynuorucruri6"af, r,r MenKoMacurra6nax crpyKTypbl guQ$yaurrx tynanuoctefi
(n rou qrrcJre BoJroKHr{crbrx, ra3oBbrx u [bIJreBbIx ryMaHHocrefi) rar pe3yJrLTar paclrrrr-
peur.rfl ra3oBo-rlblJreBblx o6raroa B MarHI{:rHoM uole lanaxrurn'

Huxe Mbr ocrauoBuMcr'Ha pe3yJrbrarax, [oJryrreHHblx I.A, IllafiHottt u ero corpyA-
Hr,rKaMr{ uo rax<gorl }r3 erux npo6net"r, ,r KparKo yloMrIHeM o pe3yJlbrarax' Aocrllruyrblx
nocne IIIar?na.
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r. cBfl3b ,u,ro@y3Hbrx rA3oBbrx TyMAHHocTEri c o-B-3BE3AAMpr

Kax rEssecruo, gMr{ccr{oHnrre gnsQysHbre ryMaHuocrrr flpeAcraBJrfl]or co6or:r ra3, Haxo-
gtlluitct B rlpeAeirax sonu CrpeMrpeHa gannorl ropavert 3Be3Abr. flosqrue "3oHa
C'rpeurpeua" cylqectnyer c 1948 r. [5], u fpuropr,rfi A6par',roruv urrpoKo r{crroJrb3oBaJr ero
B cBolrx pa6orax. floerouy, roBop, o cBq3H SMIIccrroHHbrx ryMaHHocrefi co 3Be3AaMr{, oH
I{MerI B BI{Ay - cnyvaftua eTa cBt3b I{JII{ HeT. Ecnn ona clyuarina, To He AoJrxuo 6urr,
cBerrrbrx guQ$yauru ryMaHHocreri caurx uo ce6e, 6es nos6yxgarcrlr{x sneeg. l.A. IIIafin
r B.@. lase pacuoraraJrrr c[]rcKoM, cocrof,ulr.rM ns 6oree .rel.r 300 gr.rQ$ysuux
TyMaHHocrefiu 536 3Be3A crleKTpaJlbuoro KJracca WR u O-80(Bl). Cregyer orMerrrrb, arro
go l.A. IIIafiua cat'artri lorurtfi cul{coK TyMaHHocrefi, coc'raueuuurt Cegep6lagou [6],
coAepxaJl 78 elruccuonHr-,Ix ryMaHHocreri. I.A. IIIafts n B.O. lase paccnorpeJrr,r pac-
rpeAeJreHr.re uo ue6y rex r{ Apyrux o6rexroa [7].

flonyveuurri,t uv,w BbrBoA TaKoB: r{ Tyr{aHHocrra, u O-B-eBe3Abr pacflpeAeJreubr BAoJrb
raraKTl4irecKoro eKBaropa He paBHoMepHo, a B Br.rAe o6raKoB r{Jrr{ cKorrJreHr.ui. O6nacrr,
3auflTble ryManHocrf,Mr,r rr 3a[oJrHeHHbre O-B-sresgaMrr, coBrraAarcT r,r npr{MepHo oArr-
HaKOBbr rro cBor{M pa3Mepar{.

,[pyrr.t'ru cJroBaMrr, cBr3b Mex<Ay orr{Mr,r o6rexraulr ue clyvarlua: ropr{ql,te 3Be3ALtr-
rIraHTbI I{ ra3oBbre ryMaHHocrrr cyqecrByror BMecre, Boupoc o roM, qro I{3 qero
o6paaonanocb, peuaercq B [oJrb3y rr,rrrore3br, rrro 3Be3AL,r o6pa3oBarr.rcr rs guQQysnori
MarepI,IlI. OcnosHorl apryMeuT - 1'o, rrro Macca ryMaHuocreri n 100-1000 pas 6onr,rue
Maccbl cBq3aHHbrx c :artMur O-B-:ne:9. I,1 ronxo B cJryqae cna6rrx o6oloqequr,rx ry-
uannocrerl (FU Ori) uocJreAHrre Moryr o6paaonarr,ca B pe3yJrbrare r{crerreHr{q Marepr{r{ c
[oBepxHocrrr 3Be3AL,I: (3auetru, r{To [pI4BeAeHHbIe oI{eHKLr uacc 6rur,r floryqeHr,r
I'A. Illarinou u B.@. fage c rroMorrlbro paapa6orauuoro r{Mr{ MeroAa ranu6ponrn cHr{MKoB
s a6colrorHF,rx eAr,rHr{rlax; [o3AHee noJrb3yscb 3Tr,rM MeroAoM, P.E. fepur6epr rrr

II.II. Merpux [8] onpeler.urn Maccbr r,r rJrorHocrr,r Bcex gr.r$Sysnrrx ryMaHHocrerl, no-
rrreArrrux n xaranor [3].)

leueu.recxaq cBs3b roprqlrx O-B-rurauros c 6onL,uuMr{ KoMlJreKcaMrr ryMaHuoc:refi
roArBep>Klaercq Ha rrpr,rMepe O-B-accoquaqufi n Snux<afiueft raJraKrr.rKe M33 [9, 10]. Kax
[oKa3anr{ f.A. IIIafiu u B.@. fase, raueuuo B rr,rraHTcxrx Hll-o6nacrsx eror]r raJraKTr.rKn,
coAep)Kaulr4x Maccy rasa 105 M6 Kax\afl.. HaxoArrc, cKo[JreHr.rrr 6enux cBepxrrrraHToB
(uugunugyanbHr,re 3Be3Abr s M33 K ToMy BpeMeHr, 6unu yxe pa3perrreHbr Xa66nou ua
1O0-grofir'ronoM TeJrecKo[e). Ouenr BbrcoKaq a6conrc:ruas cBerr.rMocrb HeKoropbrx r{3 3Be3A
yKa3blBaer Ha ro, rrro oHr.r Ha caMoM AeJre [peAcraBJrsror co6ofi rpyrtrty rr3 HecKoJrbKr{x
O-gsegg rr.rna Tpaneqr,rlr Opuona.

Corracno f.A. Illafiuy, [ocJre roro KaK B rIeHTpe 6omruoro ra3oBo-[brJreBoro KoMn-
nexca o6pasye'rcx O-B-accoquaqlul, Bo3poc[I{e [ocJre r,roHrr3arlupr ra3a ra3oBoe AaBJreHlre pr

Jlyr{eBoe naBJreHrre 3Be3A AoJrxHbr flpr{Becrr{ K pacrullpeHr,rro ryManuocru u o6paaoBaHr.r]o
neplr$epr.rfiuor? o6oro.reuuofi c'rpyxrypbr rr{na ryMaHHocrr{ "Pogerxa". O6napyx<euuax
l.A. IllaIlnorta u B.O. lase nepr.rQepuftuat crpyKTypa - xapaKTepHag oco6ennocrr, MHorlrx
guSQysnux ryMaHHocreri. flo unenuro I-A. IIIarlHa, eror xe MexaHr{3M Mox(er nprrBecrr{
x o6pasonarurrc r{ AByx o6olovex, KaK, Ha[puMep, B TyMaHHogu{ "J[aryHa".

B caere raKoro, Ka3aJlocb 6u, nagexno ycranoBJreHHoro $axra, KaK reHerr,rqecKa{
csqss O-B-gnesg c gr,r$Sy3HbIMI,I T)ryauHocrrM[, coBeprrreHHo He[orurrHbrM qBrtsercfl orMe-
qeHnoe l.A. IIIafiuoM I{cKJr}orrenrei calr.afl 6oraraa, caMaq yBepennaq O-B-accorlr{arlu r B

uaureti fanax'ruxe B co3Be3AI{I,I flepcea coBeprrreHHo cno6ogna or KaKrrx 6rr ro nu 6r,uo
cJIeAoB ra3oBblx Ir rrblJreBblx ryMauHocrefi, Sror $enoueu raK r.r ocraJlc, Hepa3raAaHHbrM
AO cr.rx [op.

[pyroe ucKJIIoqeHIre - HaJIrrqHe oMLIccHoHHbrx ra3oBbrx ryMaHHocrefi 6es xax[x 6tr ro
nu 6ulo noa6yx<garoqrlx 3Be3A; eror Ha6lroqa'renrurrri Saxr npuneJr K ycraHoBJreHr{ro
yAapHoro MexaHI,IsMa HarpeBa r.r r{oHr.r3arl}ru ra3a, O'rcy'rcrnue nos6yx<garorqeli saesqrr,
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@ororpaSur sororurcroft TyMaHnocrr{ "Cuueng 151", orxpuroft I.A. IliaftHou u B.<D, Iage s cogsegArfi
Bogmrrero

@ororpaSr.ra nonyqeha s 1977 r, I{.PI. IoprnrrcoM rra MerpoBoM IllurAroncxou relecrone Pagno-
asrpoHoMnqecKofi o6cepraropur Jla'mr4l r EalgoHe

coqerarouleec, c KpafiHe 3araAoarHofi nonoxnucroft crpyKTypofi ra3a, KoTopafl He BCTpe-
qaeTcfl B TyMaHHocTrx, cBr3aHHrlx o-B-sne3AaMlr, fBr{Jrocb ocHoBaHI{eMiOTHeCTtr TaKI{e

TyMaHHocrr{ K oco6oMy KJraccy, Koropbrfi cefiarac oroxAecrBJlflercfl c ocrarKaMlr cBepx-
HoBbrx. florrllluo rouKofi BoJloKurrcrofi ctpyrrypbr, grrrM TyManlrocrf,M cBoficrBeHHbl
xapaKTepuafl KoJibqeo6pa3ua{ MaKpocrpyKTypa r HaJrrrtrue BHyrpIr KonbIIa o6ono'rKl4
paipex<eunoft nrrcororeMneparypuoft nla3r"rr, Ha6rloAaeMofi n paguognana3oHe. Macca
TaKr{x ryMaHHocreri xorq rr HeBeJr}rKa, Ho Bce xe 6onbure Macc}I cBepxHoBoft. floerouy

. crrlrraercf,, rrro 3aKrICrqeHHbIfi B BoJroKHax ra3 ulreer Mex<3Be3AHoe [po4cxoxqenlre - pe-

3yJrbrar npoxox[eHrrfl rro Mex3Be3Auori cpele yAapHofi BoJrHbI. TeopernvecKl{e EccJIe-

AoBaHr{, cBerreHrrrr BoIroKHrrcTbrx TyMaHHocTer? u MexaH[3M ux O6pa3OBaH[, 6rrnr srr-
roJrHeHbr C.E. flzreuruepou [11].

flor"rnuo r.r3BecrHofi yxe B To BpeMf, BoJroKHucrofi ryuannocrr, rloJryqlrBlrreit flassald,ue

"fleins n Jle6e4e", I.A. IIIaftn u B.@. Iase orxpuJltr B co3Be3gllu Bo:nuvero yHtr-

KaJrbrryrc TyMauHocrb, uMeroulyrc nug xry6xa 3arlyrannblx HtrToK I12]. B ro BpeMfl KaK

TyMaHHosrb s JIe6eAe lpeAcraBnfler co6ofi ctrcreMy oqeub roHKIrx, Ito KoporKl{x BoJIoKoH'
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I'IME}OUIIIX IP}IMEPHO OAI,IHAKOBYIO OPIIEHTAIIIIrc, BOJIOKHLICTAfl TYMAHHOCTb B CO3BC3A}I}I

BosHuvero, [ofiyrrl{Bllrafl o6ognaqeHr,Ie "Craueu3 151", cocrolrr }I3 BoJIoKoH B AecqrK[, a ro
n corHrr pa3 AJrr,IHHee, [pr{ groM cuJIr,Ho rrcKp[BJIeHHrtx, o6paayroqlrx MHoxecrBo npa-
BI,IJIEHrTX rJIaAKlIx Ayr I{ flereJlb. Anropu orKpblTrrq [b]TaJI[cb cBf3arr, cBerreHlre BoJIoKoH

c Hosori, BcrrbrxHyBrxeri s erorvr co3Be3Ar{r{ n 1891 r., oAHaKo [orIbITKI{ o6uapyxurt
co6crseuHoe ABr,rxcHr.re BoJroKoH He Aa.Irfl pe3yJrbraroB. Jlyvruax SororpaQux ryMaHHocrLI
"Cpruer,r3 151", r.rlteroulaflcflB HaIrreM pacuopflxeHfiu, [oflyqeHas1977 r.Vl.Ll. Oprnrrcou
Ha MerpoBoM IllrrlugroncxoM TeJrecKorre PaguoampoHoMl,IqecKolt o6cepnatopun Jlaronlr n

Bangoue. flpxue qacrr{ BoJroKoH xopouo B}rAHbr ua flarouapcxofi xapte, rge uacrura6
cocraBJrser 1 yrn.ruuu/uM, TeM He MeHee roJrrrluua BoJIoKoH HaxoAI{Tc, Ha rlpeAeire
pa3peureHlrf

B nacroarqee BpeMrr cyil{ecrByror MHoroqrrcJreHHbre reoperl{qecKfie pacqerbl cBerreHltfl

ra3a B BoJroKHax, Harperoro yAapHbrMrr BoJTHaMH u noa6yxgaeMoro oJreKTpoHHbIM yAapoM

[13, 14]. Teoperr,r.recKr{e crreKTpbr xoporuo corJracyrcTcfl c ua6ruogaeMblM[. Ognaro ue-
xaHrr3M o6pa3oBaHuf, ronxoft crpyKrypbl BoiroKoH Ao KoHI{a He {ceH'

rlro xe Kacaercfl cuxsra gnSQy3Hbrx ryManHocreft c O-B-sse3AaMI{, To coBpeMeHHbIe

[peAcraBJreHna o6 o6pasoBaH]rr{ roprqIax O-B-sneag B IIeHTpaJIbHrtx o6nactsx guQ$ysuux
TyMaHHocrefi nonnocrsrc coBlaAarcT c [rAerMlI, BblcKa3aHHblr'rn f.A. IIIafi-Hou t15-17],
flpr.ruepon, noATBepxAarcqux oror rrpr{HrdrrrruaJrbHo naxnrtfi gnr acrpoSl{3l{Ku Qaxr,
MHox<ecrBo - oro r{ KoHrIeHTpaqu{ roprrr[x O-B-gsesA Ir ra3oBo-rlbtresofi MarepLII{ B

crrr{paJrbHblx pyKaBax naruel:r r{ Apyrux raJraKTuK, ra o6runpHue oqarll 3Be3Aoo6paeonauux
n6nusu rleuTpaJrbHbrx o6nacrefi HeKoropbrx raJraKTlIK, rAe cKanJILIBaerc, Mex3Be3gurrft ras,
r,r, HaKoHerL oqeHb paunnfi rrHTerpaJrbHr,ui cuextpamurrtlt xtacc (40-A5) upperynxpnr,x
raJraKTHK, vpesrrrvafino 6oratrtx ra3oM rr nbIJIbIo, KaK, HalrpllMep, M82, rl'ro cBuAe-

TeJrbcrByer o 6omruou ql,tcre B H]il( roptalrax 3Be3A.

Pasyrvreerca, caM no ce6e Qaxr reHerr.rirecKofi carlzu grS$ysnux ryMaHHocrefi n ro-
pflarr,rx 3Be3A He AaeT oTBeTa Ha BorTpoc, floqeMy npH cpaBHrITeJIbHo oATIHaKOBOM BO3paCTe

BCeX TaJIaKTLIK 3flIU[TUqeCK]Ie CI{CTeMbI JII{IUeHbI ra3a }I UbIJII'I, B TO BpeMf KaK C[UpaJILHbIe

r,r oco6euuo upperyJlflpHble TaK 6oraru uMu; floaleMy B oAHI,Ix raJIaKTI,IKax ra3 KaK

MaTepr{aJr gnr O6paSOBaH}Ifl 3Be3[ AaBHO ucqepflaH, a B Apyrux ero eqe OrIeHb MHOTO,

flpuvuHy coxpaHeHlrf, gfiS$ysHori Marep]r[ B oAHrIx raJraKT[Kax u ee rIoJIHoe orcyrcrBl,Ie B

Apyrr,rx, uo Bcefi Beporruocrr,r, cJreAyer LrcKarb B pa3rl{qull ycnoolu:r,sne3Aoo6pa3oBaHut.

B ognlrx raJraKTr{Kax orr{ ycJroBrrfl TaKoBbr, vro o6pasylorctr AoJrroxuBylque MaJro-

MaccjrBHbre xoJroAH[,re KapJrr.rKoBbre 3Be3Abr, MeAJTeHHO Tepf,Iolqfie CBOIO MaCCy B npoqecce
gBoJrrorlr{u, TorAa KaK B Apyrux raJraKTr{Kax ycJroBlrfl 6naronpuatcrBylor Qopunponauuro
[per,rMyrrlecTBeHHo MaccrrBHLrx 3Be3A, KoTopble 3a KopoTKoe BpeMfl cnoefi eaOlroqnn
TepflrcT sHaqr,rrerbuyro AoJrro cnoefi Maccbl, Bo3Bpalrlafl ee B Mex3Be3AHyrc cpeAy'
Ovenugno, qro B nocJreAHeM cryqae KfI[ ruexaurr3Ma rlpeBpalrleHlrs ra3a B 3Be3AbI orreHb

nusxufi, rr roJrbKo [ogroMy ra3 coxpaHrrJrc, Ao cux [op n 6outurou KoJII{qecrBe B

HeKoropbrx raJraKTrrKax. ,[erarm erori rouqenq[I{ Mo)KHo HafiTu B rcrure "flpoucxoxAeHre
r,r oBorrcqus raJraKTlIK LI 3Be3A", Bbllrregrueft rro I{H}IqrrarIIBe I,I rIoA pegaxquefi C.E. flu-
KeJrbHepa r{ rroJrysr,rBrrleft Ha3BaIMe "fluxeurueponcrrit c6opuux" [ 1 8].

II. HAEHTUqHOCTb It PA3rI,Iq[' TA3OBbIX 9MI'CCHOHHbIX
H nbIJIEBbIX OTPAXATEJILHbIX TyMAHHOCTEII

flpegcraarenrre o roM, rrro reMHbre Ir cBerJrble (euuccuounue rI orpaxatenlnue) ty-
MaHHocrrr, a raKx<e o6nara Mex3Be3AHoro ra3a, Aaroque rrunttlr florJlolqeurrrl B crleKTpax

AaJreKrrx 3Be3A, flBilatorcfl. [AeHTurrHbrMu o6pasoaaru[flMrr cyqecrBoBaJro lo LA. IIIafiHa;
Bo BcrKoM cryqae lprropuft A6parraonnv [2] ccunaerc, Ha BbIcKa3bIBaHI,Ie raxofi ugeu
Ooprou [19]. Ognaro fpuropuft A6pauonuv crrtrTaer, qro oro yrBepxAeulre HyxAaerc, B

o6ocHoBaHuu rr AoKa3areJrbcrBe. ,[eao r roM, tITo, KaK rloKa3aJru f.A. IIIafiu u B.@. Ia:e,
orpax<areJrbHbre ryMaHnocrn na6ruoAarcTc, ToJrbKo s6rugfi esegA 82, !r ecJI[ orcyrcrBrre
eMr,rccuoHuoro crreKTpa AJu ryMaHHocreli, accoqlrupoBaHHblx co sneagoft 82, uoxHo uo-
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Hrrb (y 3TI4x 3Be3A oqeHb cra6o r.rrr.r floJrHocrb]o orcyrcrByer Lr-uztyuexue), ro orcy'r-
crBl{e orpaxarerlbuoro HelpepbrBHoro cneKTpa B TyMaHuocrl.r, cna3auuoii co snesgofi 80,
AaJIeKo He rpt{BrrallbHo. IIonErffia o6tscnurr sTor $arr BErMeTaHraeM [brJrlr or 3Be3Abr
lyqeBblM AaBJIeHI{eM He yBeHrlalacr, yclexoM. Kax ogno I{3 Bo3MoxHtrx o6tgcgenufi
Ha3E'IBaJrocb raKr<e pa3pylueHl{e [r,r.rrr{HoK KBaHTaMlr u cao6oguuMr.r gJreKTpoHaMr{, Kn-
Herl{qecKa, TeMrleparypa KoTopblx oKoJIo 104 K. OguaKo }rcrr,rHHoe o6rqcueru{e roro
Sarra, arro orpaxareJrr,Hbre ryMaHHocrr,r Hr.rKorAa He cBr3aHbr c O-B0-:sesgaur, 6Erno
AaHo ro3xe B crarbe f.A. IIIafiHa, B.@. faee lr C.B. flaxemHepa [20], Haronneunr,rrl r
ToMy tspeMeHIE 6onr,ruott ua6nrcga'rerr,nuti uarepHaJr, coAepxanururi rpKocrr,r ryuauuocrert
n Ho u KoHTrrHyyMe, [o3BorII{Jr ycraHoBr{Tr,, rrro He[pepbrBuoe r{3ryqeHrre ra3oBbrx ry-
Ir.rannocrellt n nr.rgllr'aori o6racrr,r r,rMeer npaKTr{qecKr,r qucro ra3oBylo, aroMapHyto ry[poAy,
O6 e'rorr.r cBl{AereJlbcrByer rIoflyrre:al,:^as. wMtr crpora, ruuerlnaq 3aBuclrMocrb rr.re>xgy liro u

1.on. n6ru3ra 1,5500 A n grauaeone apxocreri orolo 8'':
fttv = ftLu + Znt,79 + 0'',09.

B sT ofi pa6o're He[pepbrBHoe n3Jryr{eHr{e la3oBbrx ryuannocreri BrrepBEre 6rrlo o'rox-
AecrBJIeHo c 2-KBaHTOBbIM I{3JIyqeHIreM BoAopoAa IIpu [epexoAe c Meracra6r{JrbHoro ypoBHq
25 na ocuosuoli lS, rpeAcKa3aHHr,rr'r A..f,. Knnuepou n 1950 r. [21]. Pacqertr C,B. fln-
KeJIbHepa [20] uorasarul, aITo I,rHTeHcr,rBHocrb ra3oBoro KoHTr.tHyyMa n guQ$yaHrrx ryMaH-
Hocrqx AoJrx<Ha 6rITr s HecKoJrbKo pa3 - Ha [oJrropbr 3Be3AHbre Belr{rr[Hbr - Bbrrrre r.lHTeH-
cI,IBHocTH KOi{TI{HyyMa, O6yCloueuHoro oTpaxeHIIeM OT nrrnu. ECllr 6rr rouruuyyr',r, o6yc-
rosreuHr,rrl rrbrJrbro, cocTaBJrrJr xoT, 6r,1 40Vo or flpKocTr{ 2-$orounoro u3[yrreH[r, ro ua6-
JIrcAaeMafl [poflopqr{oHaJrbHocTb Mex<Ay ntyLrtns 6rrna 6r,r HapyureHa. 3To osua.raeT, qTo

Aax<e eclrr{ B ra3oBofi TyMaHHocTr{ KoHrleHTpar{vs. rTbtlrt4 TaKaq x<e, KaK I{ B qr{cTo orpa)Ka-
TerrbHori, To Mbr gry flbrJrb Bce paBHo He o6Hapyxr.rM - oHa 6yger "sacneqeHa" ra3oBbrM
KoHTr.rHyyMoM. OrcrcAa cireAyer, r{To pa3rr.rqne B c[eKTpax ra3oBbrx (eunccuoHurrx) t,r [br-
JreBbrx (orpaxareJlbHbrx) TyMaHHogrerf, Aefic'rBurerbHo, He uporrrBopeqr.rr [peAcraBJreHr{ro
o rox<AecrBeHHocrr.r orr.Ix ryMaHHocreri B cMbrcJle orHoc[TeJrL,Horo coAepx<aurdq ra3a r.r

rrbrJrr{. flpu s'rou, pa3yMeerctr, HeJrb3, coBceM rrcKJrroqr,rrb raKr{e flporleccbr, KaK
pa3pyrxeHr.re nbrJrr{ B Hll-o6nacru HJrr,r BE}rMerarue fix JryrreBErM AaBJreHr,reM, qro flprrtsoArrr K
pearbHoMy ge$lrqury [brJrrr B6Jrr{3u O-B-enesg. Taxuu o6pasou, c oAHort cropoHbr, Brrep-
nrre 6srno gano o6.r,acnenrde roMy Sarty, trro orpax<areni,Hr,ie ryMaHuocrlr cBq3aHbr rorr,-
Ko co 3Be3AavtuF2-85, a ra3oBbre- ToJrr,Ko co 3Be3AaMr,r O-SO, a c gpyror:r cropoHbr,
AoKa3aHo, qro ABa Krracca gu$Qy:urrx'ryuannocrerir ropa3Ao 6nux<e Apyr K Apyry, qeM ero
Mo)KHo 6r,lno 6r,r AyMarb, HecMorp, Ha ro qro r,rx crreKTpbr [pr{Hurr[lraJrbHo pa3rr4r{Hr,r.

C conpertrennori ro.rxr,r 3peHr{fl ra3oBbre r4 [brJreBr,re ryMaHHocrlr o6pasyror eArrHr,re

KOHfJrOMepaTbr, KOTOpbre BecbMa HeoAHopo[Hbr rro rrJroTHocTrr r{ TeM[epaType, [o Mo-
JreKyJrrpHoMy cocraBy, [o cocraBy [brJrlr rr ra3a, rro pa3MepaM [brJrr,rHoK r r.g. Eguuc:rno
ra3oBL,rx rr flbrrreBbrx ryMaHHocrefi crano oqeBr,rAHbrM 6narogapa nnearuoc$epnofi lrH-

Spaxpacnbfi acrpoHoMrlu 1221. Ono xopouo Br.rAHo u na o6r,rqnrrx Sororparflrax, rge
cBerJrbre r{ TeMHbre ryMaHHocrrr rpanurrar Apyr c ApyroM ("Koucrax rorona") r{Jrr{ [epe-
MeuraHr,r ("flenuxan", "Cenepuae Auep[xa", rIeHTpaJrbHa{ rracrr, TyMaHHocrr{ "Opuon").
Cnernrre oMr{ccuonnble ryMaHHocrrr - 9To roJrbKo He6om,rurle $paruenrr,r, ua6ruogaeur,re,
KaK IpaBI{JIO, Ha OKpaEHax TaKI{x KOMIJI9KCOB' B KOTOpI,IX ra3 I'IOHI'I3OBaH II KOTOpbIe He

3aKpbrrbr BHeruHr{Mr{ xoJroAHbrMrd ra3oBo-rrbrJresrrNrx o6nacT arrru, Xoporuo u3yqen 6nnx<ari-
rulrft x nau rarort KoMlJreKc n OpuoHe: ero pa3Mepbl Aec.rrrKr{ rpaAycoB, B Hero Bxo,qrr Bce

na6nrogaeurre B co3Be3Auu Opuoua guS$ysulre ryMaHHocrr{. lagono-nsrnenofi KoMnJreKc
Opr.roua 6orar rpyuuupoBKaMlr O-B-eaesg r{ 3Be3A c eur,rccuefi rlrua T Tau, rovevnr,n"ru
lrHQpaxpacnbrMr.r ncTorrHr,rKaMrr rr3JryqeHlrfl B MoJIeKyJIflpHbIx troJrocax CO2 rr B JrHHr{rx [o-
Jrllqr,IKJrlrqecKr,rx apoMaruqecKr{x rngpoxap6ouaroB, a raK>r(e roqelrnbrMrr Ma3epHbrMr,r I{crorr-
Hr{KaMr.r OH, H2O, SiO u ueranona (CH3OH)U7,231.
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III. KPynHO- I,I MEJIKOMACIIITAEHAfl CTPyKTyPA AI'{OOy3HbIX TyMAHHOCTEI4

KAK PE3YJIbTAT PACIIIUPEHTIfl TA3A B CPEAE C MATHI'ITHbIM TIOJIEM

1-.A. IIIarlH o6naAan yArrBr{TeJrbHoir cnoco6uoc'rblo BIrAer[' Ba>I(Hoe B MeJIotIax, "gera'rs"

HayKy r{3, Ka3aJrocb 6r,r, ue3Ha.rureJrbHbrx $arron. Ilpnr'lepou flBJrs.ercr. pa6ora, nocBfl-

uIeHHafl MarHrrrHoMy floJrro faJraKTlrKIr. Bor .rro oH caM [I{[Ier [o SToMy [oBo[y:
"Bogr'roxnocrr{ cfleKTpocKorruqecKr,rx I{ccJIeAoBaHIrtl Qusllvecrlrx yclonufi }I [poqeccoB B

cBerJrbrx guQ$ysnrrx ryMaHHocrf,x AoBoJrbHo orpaH[rreHHu. OnpegeleHl{r ryqeBllx cKo-

pocreri u co6crnengblx ABI{xeHI{lYr erux o6ceKToB, ITcKJI}oqafl eA[HI,Ir{HbIe cJlytr0r, ,rpu*-

TllrrecKlt rloKa HeocyrqecrBl{Mbr. flolxplrsaquouHlle I{ccJle[oBannfl Bo3Mox<H[,I TaK)<e JII{IrIb

KaK KpariHe peAKr{e ucKJrroqeHrrfl. floeroruy flpuxogl{Tcf, IIeHIITI nro6yro Bo3}vlor(rlocrL

l3y1,e11fl. gTI,Ix TyMaHIIocTeIi, B qacTHOCTI,I, ux cTpyKTypHbIx oco6ertrocreri Ha apflMblx

$ororpa6uxx, oio6euuo [oryrreHHbrx B MoHoxpoMar[qecKoM csere. Xorq noo6rqe upu-

,ruaer"r, vto guS$ysur,Ie ryMaHHocTI{ flBlqtorcq [pperylqpHblMu o6paeonaulrqMll, Ho

gro, rro-BrdAlrMoMy, AaJIeKo ue rar" [24].
lpzropufi A6par,aonuu IIIarlu nnepnrre o6pa'run BHI{MaHI{e Ha ro, rITo HarIpaBJIeHIre

Br,rrsHyrbrx Kpy[HoMacu'ra6srrx crpyKTypHblx ge:raneli u gz$$yautlx I'yMaHuoc'rqx raKoe

x<e, KaK r,r HarrpaBJreHr{e MeJrKoMacrrrra6Hblx AeraJIeIi - BoJIoKoH. Cnaqana ero 6rtlo
3aMeqego na Qororpa$rau noloxnrc'rofi :ryuanHocrll B JIe6eAe, a raKxe ryMaHHocrl{

"Borua". B ganr,ueriureM BLIqcHI'uIocb, tITo npel'IMylrlecrBeHHafl opI{eHTaIIuq BL'ITflHyrbIx

geraleft, r{Jrlr BoJroKoH, B oAHoM KaKoM-To HaIIpaBJIeHI,II{ He JroKaJlbual, a ua6rtoAaerc, B

o6ruupnorra fioJre B oKpecrHocrflx Crcyg. lucrorpaul,ta HaIrpaBJIeHHocrI'I BoJroKoH tlo IIo-

3r,rr{r{oHHoMy yrry Artq raxgoli TaKort o6lactu BcerAa yKa3bIBaJIa Ha cyulecrBoBaHl{e

fipelrMyrr{ecrBeHHoro Ha[paBJreHWr. B cnyvae oKpecrHocrlr oCyg ero Ha[paBneurre BecbMa

6n[sro K Ha[paBJreurrro raJraKTl{qecKoro gKBaropa. B csqsfi c gTIrM KaK oAHa Ir3

Bo3Mo)KHbrx flpr,rqrrH BbrrflrrrBaulrfl TyMaHHocteft paccuarpl{BaJrocb TaJIaKTI'ItIecKoe

BpalrleHrre. Oqnaro ua6trogaeutle B HeKoropr,Ix cJlyqaflx otleHb roHKlIe ll orIeHL, [JIrrr{HbIe

BorroKHa, a raK;1<e rleJrbre o6nactw, B Koropr,Ix BoJIoKHa opI4eHT[poBaHbI rIoA 6onsurnlr
yTJIOM K TaIIaKTI{TI9CKON{y SKBaTOpy, gaCTaBI.,.Irfi yCOMHI4Tbcs B IIpaBIIJILHoCTI{ TaKOTO

[peAfloJroxenus. flo eroMy [oBoAy lpraropuri A6pauonuv [IlIrIer: "B uacroaulee BpeMfl

MEr, [o-BrrAr{MoMy, He orgaeM ce6e or.rera o Bcex Sarropax, Koroplle KoH'rponu-
pyror ABr{r<eHrre ra3a n gr,r$sysuux ryMaHuocrqx LI B Mex<3Be3AHoM npocrpaucrne noo6u1e.

Hauplrvep, He I{CKJI}oqaeTcq, .ITO n gU$$ySnux TyMaHHOCTqx u Mex3Be3AHOM ra3e

lr3Becrgyro poJrb rfparcT grreKTpoMarHLITHbIe cLrJIbI... flpauga, cronr,-ur'r6yAb o[pe-
AeneHHbrx yrasauuri Ha HaJrr{arrre MatHr{THoro florq B Mex(3Be3AHoM npocrpaHcrBe He

uMeeTcfl, xoT, AonyqeHr,re HaJrr.rqru TaKoro [oJIr{ Ha[paul,IBaeTcq IIo pr{Ay coo6pax<e-

ruunt" 1241. K.raruu coo6paxcenuau lplfopurt A6par'ronr.rrl orHoclrr [po]Icxo)KAeHlre rr

r{3orpofir{ro KocMrrrrecKlrx nyveli r,r ro o6c'roqreJlbcrBo, qro, HecMorp, Ha otleHb 6olr,uryrc
BepoqTHocTr, pa3BrrTr{, ryp6ylenrnocru (vuclo Pefinoar,Aca R > 10s), r gusQysnr,lx
TyMaHgocrqx ua6lrogaerc, y[op{AorreHHa, op[eHTaIII{q qenort c}IcreMbl ToHKlIx BoJIo-

KOH.

Kpovre MatHr{Tuoro [orq, 3acryxr4Barorql{M BHITMaHIT{ MexaHI{3MoM o6pa3oBaHrq Bo-

noKoH l.A. IIIariu cqr{Taer raK)Ke yAapHr,re BoJrHbI, Koropble K ToMy xe cJlyx<ar Mexa-

Hrr3MOM HafpeBa ta3a: ToHKOBOJTOKHT{CTafl CTpyKTypa BCerAa coqe'raeTc, c yAIrBIrTerIbHbIM

rpax.rorr.r - oTcyTcTBr,rerrl sos6yxcgaroqrrx 3Be3A. o MarHI{THL,IX IIOJITX B Mex<3Be3AHOM

[pocrparcrBe r4 B TyMaHnocrqx l.A. IIIar?u naqal roBoplrrb yBepeHHo roJrbKo nocJle roro,
KaK K aHaJrr.rsy 6sun [pr{BJrer{eHbr pe3yJlr,Tarbr [orqpI{3aIIrIoHHbIx na6lrogeuufi 3Be3A,

BbrroJrHeHHLIx Xunr,rnepor',r [25] ra Xollou [26]. f.A. IJlails l27l noKa3aJr, tlro Mex<Ay

oprreuTaqrreri nrrranyrux reMubrx ryMaHuocreri r llepcee-TeJlr,qe, KaK I,I opl4euraqueii
BoJroKoH B eMr,rccrrouuoIi ryrr.raunocr:r,I NCG 1499 ("Bonna"), c oguofi cropoubl, rr yrrroM
florqpr,r3arl[rr 3Be3A - c gpyroir, lrMeercq [oJIHoe coulacue. 3'ro nocnyxl,IJlo HaAexHbIM

AOKa3aTeIIbCTBOM TOrO, qTO Me)<3Be3AHr,re MarHI{THbIe nona gerlc'rnl{TeJlr,Ho ,BIqtoTc,

Saxroporra, orBercrBeHHL,rM 3a BblTqHyrocrb cBerJrblx I{ TeMHbIx 1'yMaHHocreft. B'ropoli
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BaxHbIfr BbIBoA KacaJlcs opIIeHTaIdIrIr caMoro MarHr{Tuoro rroJu B o6lac"ru flepcea-Tenrqa,
rAe oHo rIoKa3aJIo cr,IJIbHoe orKJroHeHI{e 4o 60o rro oTHoIIIeHI{ro K raJIaKTLtqecKoMy
sKBaropy. Auafior[.rHoe corJlacl{e MexAy opueHTar{uefi cnernrrx }r reMHbrx BoJroKoH B

4n$$y:Hux ryMaHHocrf,x LI yrnoM norsp[3allurr 3Be3A 6uno nonyueHo AJu o6lacur r
Jle6ege n pafione NGC 6960-6992 u n parioxe NGC 7000 rn IC 5070. Baxueriurr.ru
apryMenToM B noirb3y cBfl3I,I MexAy opllenTarlnefi nonoxoH r{ MarHr{THbrM rroJreM rBr,r-
JIrIcb I,I pe3yJrbrarbr r,rccJreAoBaHrrft opteHraqnr4 TyMaHHocrefi n o6nacrr 2ghg5m + 35",5,
glx roropofi rlrcrorpaMMbl KaK [o3I{I{tIoHHbrx yrJroB BoJIoKoH, TaK H yrJIoB [oJrrpr,r3allutr
3Be3A [OKa3aJIH MI{HI{MyM B Ha[paBJIeHr,rU, COB[aAarcrrIeM C Ha[paBJreHr,reM raIaKTr{qec-
KOrO gKBaTOpa: CBeTJrbre U rrbrJreBble TyMaHHOCTr.r OprreHTr.IpoBaHbr BAonb JIoKaJrb-
HOrO MarHI{THOTO rroJrfl, KOTOpOe 3AeCb nOrIT}I nepleHAHKyJrrpHO raJlaKTr{qecKoMy SKBa-
ropy.

AHanus er,rrauytofi crpyKTypbl TeMHbIx u cBerJrbrx ryMauHocreri gna ncero ue6a
[oKa3aJr, rrTo oTKJroHeHlre MarHI,ITHoro IIoJL oT rrJrocKocT[r TaJIaKTI{qecKoro 9KBaTopa -
,BJreH[re oireHb qacroe Ha raJraKT]rrrecKr.rx uupotax 6onuue l0o-20o, rAe fiMerorc, Jro-
KaJIbHbre MarHr{THbre rroJr{, B To BpeMrr KaK Ha HI,I3Krrx m}rporax (D < 10") Bbrrrrryrocrb
TyMaHHocreri cootrercrByer peryJrrpuoMy MarHr.rrHoMy rroJrr), Ha[paBJreHHoMy flper,rMy-
IrIecrBeHHo BAoJrb raJraKTr.rqecKoro eraafbpa. 3ro 6uno uHTep[perr,rpoBaHo KaK ctsuAe-
TeJIbcTBo Toro, qTo na 6onrurux umpoTax o6taxa ra3a r{MeroT 3Harr}rTeJrbHyro cocTaB-
Jrrlrculyro ABrDiKeHrrr, flepfleHAr.rKyJrrpuyrc raJraKTr{rrecKorlr nnocxocru [28). Vlcutegyt roHKo-
BoJroKHr,rcryro crpyKTypy orpaxareJrbHbrx ryMaHHocrefi, f.A. np[xoAr{T K BLrBoAy, qro
$enoueH BofioKnucrocrl{ rrprl croJrb 6onrurou pa3ruquu reM[eparyp B rrbrJreBbrx rr ra3oBbrx
BoJIoKHax (100 u 10000 K) u rprr r,rx o6uleri 6omurofi oJreKrpoupoBoAHocru neiqecraa
Moxer 6urr o6ycnoBJreH ToJrbKo cneqrQnvecxofi oco6euuocrbro uarHr.rrnofi r[ApoAr,r-
HaMIrKrr [28]. Ylcxoas vs cBflsu HarrprxenHocrr{ MarHr{Tuoro [oJrs co cpeAHr,rM yrJroBbrM
orKJroIIeHI,reM BoJroKoH, BrI3BaHHrIM ryp6yuenruocrbK) Mex3Be3AHoro ra3a, 6rrra orleHeHa
BeJrlrquHa MarHr{Tuoro rrols. H - (l-2). 10-5 fc.

flocregnue gne pa6orur rro MarHrrrHoMy floJrro laraxtraxr,r BbrruJrr{ yxe flocJre cMep-
ru lpuropux A6parr,rouvl'ra, onrt 6uau nogroroBJreHbr K rreararr,r C.E. fft,rrenbHepoM.
B ognoti u3 HrIx [29] noxasaHo, trro s o6nacru AoJrror 330o=350" (n crapori crrcreMe
raJlaKTrrqecKrrx Koop4uHar) uarHurnoe floJre oppreHTupoBaHo BAoJrb ryqa 3peHufl, rrro
[oATBepxAalo Harr{rrHe 3Aecb BHyTpeHHero cnflpaJlbHoro pyKaBa B HarrpaBJreHr{r{ co3Be3Arrrr
Ctpe.nrqa, [peAcKa3blBaeMoro KaK.rlo 3Be3AaM nrrcoxofr cBerl{Mocrl{, TaK r{ rro JruHuu
21 cu. Pagor"r c gruM Ha[paBJreHrreu o6napyxena o6nacrb, B Koropori uoxantnoe
MarHr{THoe roJre opue}iTr4poBaHo rroA yrnoM 60o x ranaxT[qecKoMy eKBaTopy. Bropaa
pa6ota lpuropnx A6pauonuva [30] iasrrnaercr "Opr.renTarlur o6uqero MarHr.rruoro rroJu
lanarrlrru B oKpecruocrtl Connqa orHocureJrbHo raJraKTr,rqecKoro gKBa?opa". Pa6ora
6azupyercr. I{cKrIotII.rrerbHo Ha aHaJru3e AaHHbrx rroJrf,pr,r3arl]r[ cBera 3Be3A,
coAepx<aBrur,rxc, B rrerbrpex KaraJrorax. B nerf rroKa3aHo, rrro rrJrocKocrb HarrpaBJreHr,rs
MarHI{THoro rrolrq B oKpecruocrn ConHqa HaKJIoHeHa K flJrocKocru r]aJraKTr.rqecKoro
eKBaropa na 18"-20o. Pasuep o6racru c taxofi oprreHTarlnefi gocrnraet 1000 nx, nooroMy
ctrllTaerct, rrro oro ecrb KpyrrHorraacuta6naa Snyxryaqnr HairpaureHu, o6qero
MarHI,ITHoro rroJrs u crrrrpaJrbHoro pyKaBa. flogo6urre Qnyrryaqr.rr.r clr{paJrbHbrx nerrefi
na6nrogarorc, Bo BHeraJlaKTlrtrecKrrx ryManHocrflx, a raKx(e ua 2l cu n narueli lalar-
TUKC.

Brrcxagaunas I.A. Illar:rnorr,r rrAe, o sua.ruMofi ponr{ MarHrrruoro noiu B ArrHaMr.rKe
Mex3Be3AHoro ra3a 6asupOnalaCb IrcKJIIoqLITelruO ua aHaJrr{3e $opuu r{ cTpyKTypbr Au+-
Qysnux tyuaunoctefi. 3a nperrar, [porueAruee flocJre KoHrrr{Hbr l.A. Illafina, MeroguKa
u3yqeHug MarHlITHoro iloJIq cyu{ecTBeHHo r,I3MeHuJracb, [oBLrcr{Jlacb TorrHocTb onpeAeJreHr,rfl
ero BeJII,IlIIlrHbr r{ Op}reHTaqnn. o6HapyxeHHoe B cBoe BpeMs BparlleHrre rrJrocKocTu [oJrfl-
prr3alluu paAuoIr3JrytIeHI{rI [yJrbcapoB ,BJrflercg cefi.rac caMbrM rryBcrBlITeJIbHbrM MeroAoM
rrccJleAoBaHlu MarHrrrHoro rroJr{ Mex3Be3AHofi cpegrr. B uexoroprrx o6larax uex<-
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3Be3AHOrO ra3a BeJrr{sUHa MarHI{THOTO rroJrfl rr3MepeHa rro SeeMaHoBcKoMy pacqerlJleHl{ro
Jrr.rHrru BoAopoAa 21. cu, HaroHeq, o6napyxeno MarHr{THoe [oJre B Apyrux raJraKTr.rKax.

Corpeueuuue upeAcraBfiennfl. o MarHr,rrHoM noJle TaJIaKTIIK I{3JIoxeHbI n xHure Pya-
uafixuua, Coronosa d Illaxypnr [311.

IV. HABJINAEH}Ifl AIIOOY3HbIX TYMAHHOCTETI B TAJIAKTI,IKAX
PA3II{IIHbIX MOPOOJIOTUTIECK}IX T}ITIOB HA TEJIECKOITE nrr. T.A. ItrAIIHA

flpegrox<eHnas l.A. Illarinor'r a 1949-1955 rr. MeroArrKa Ha6mogeunft guQQyanr,rx ry-
uannoqrefi c y3KrrMu Sulrrpaun, qerrrplrpoBaunblMl{ Ha oMltcc[roHrlble nra:atltr rr KoHTI{HyyM,
6rrna ycueurHo nprrMeueHa An, u3yqeHux guQQyoHbrx ryMaHHocrefi s pa3Hbrx raraKTuKax
ua urariuoncxorrr 2,6-rrrerpoBoM TeJlecKone cpa3y [ocJre BBeAeH[s ero r crpofi s 1961 r.
B co.retaHu[ c SOfIor'r, xoropufi nodnorm cyrqecrBeHHo coKparr{Tb BpeM, oKcno3r{rlrrr{, B

rrprMoM Soryco 3TIII 6unn noflyrleHbl QotorpaQnu 58 ralaxtux n 4 Qunrrpax, BKrrotrafl
y3Ko[oJrocuslfi Qnarrp Ha JrrrHlrro Hd 1321, Bo unorr,rx raJraKTr{Kax 6rrnu o6napyxeHbr
AecsrKr.r HoBbrx, Her,r3Becrubrx paHee r[raHTcK]rx gu$$ysHrrx tyuannocrefi ]r cBr3aHHbrx c
Hr,rMr{ cKouJrenraft roprvr.rx 3Be3A, Koropbre na6nroganucr n rory6or'r KoHTrrHyyMe. Bruo
[oKa3aHo, qro rhgosas cocraBJrflK)rr{arr raJraKTr,rK KonrleuTprrpyercfl K [JrocKocrr{ raJraKTr,rK

clrJrbHee, qeM 3Be3Abr. Y,nexoropux raJraKTtrK 6unu o6xapyxeubr rlpa cJroxHofi crpyx-
Typbr, y Apyr[x na6nrogaaucr crpyrr ra3a, BlrArrMbre roJrbKo a ayvax Ho.

Co npeueneM trlrcJro $unrrpon 6uno ynenuqeHo Ao AeBtrlr, TaK r{To floJrocbr [po-
[ycKaH]rs [oKpbrBaJru Br{Ar{Myro tracrb c[eKrpa paBHoMepHo ot 3700 ao 7100 A. A6co-
JrrorHafl xanu6poaxa cHrrMKoB rrpoBoAl{Jracb uo aue$oxaJrbHbrM noo6paxeumM craHAapr-
Hbrx 3Be3A. flonrsyxcr grofi uerogurofi, 6r,rnra r.rccireAoBaHbr rpyrurrrpoBKlr 3Be3[ r{ Ty-
uaunocrer? B HecKoJrbKlrx AecrrKax c[upaJrbHbrx raJIaKTrrK, floryveurt rblcf,qlt Herarr{BoB,
IIo KoTopbrM Mox<Ho o[peAeJr{rb pac[peAeJreH]re SHeprIIu B cneKTpax 3Be3AHbrx rpyfi-.
[I{poBoK }r Maccy ra3a B cBr3aHHbrx c HUMr,r'KoM[JreKcax guQQysurx ryMaHHocrxx [33].
B uexyrapnofi nape TaJIaKTI{K NCG 4038/4039 o6napyxenbr u }rccJreAoBaHbr 3l cnepx-
accoquarlr4a ropgrrlrx 3Be3A rr ra3oBblx ryMaHHocrefi, xoroprre orrr{tralorcg or cBepx-
accoquaqufi s Haurefi laraxrrlxe 6olrruefi uaccori raga u 6omuruM rrficloM ropflrrr,rx 3Be3A rr
no cBoI,rM [apaMerpaM npr.r6nror<arorcs K Kaprr,rKoBbrM raJraKTlrxarrr [34].

Merogor"r MHoroqBerrrofi $oror"rerpu[ E3yqeHbr 3Be3AHbre accoquar{Er.r u Hll-o6uacrn s
6ap-ranaxrr,rKax, Koropbre raK>r<e oKa3aJII{cb 6oraqe HopMaJrbHbrx raJraKTuK Toro xe Mop-

Qonornvecrorci runa rro KoJrr{qecrny ra3a r.r rrr.rcJry roly6rrx gaegn [35].
I4ccnegonanus gMrrccuu Ho n qeurpaJrbrbrx o6[acr{x raJraKTrrK pa3rr.rrrHbrx uopSo-

rorurrecKnx tnnoi upuneru x o6napyxeHrrro 3aBr,rcr,rMocTu MexAy gKBr.rBaJreHTHori urupranofi
rrtrrukt Ho u roly6uM rroKa3areneM qeHTpa qgpa, qro erqe pa3 [oATBepxAaer cBr3r, Mex<Ay

Korr.rqesrBoM rasafr. qtrcJroM nos6yx<garoqux ero ropflrrlrx :re:g [36].
Ourrt Ea6rloAenlrfi Alr++yeHblx ryMaHuocreri r ralarrraKax r,r HaKorrJreHHas r.rnSop-

MaIIUTI O6 raX Uapauerpax - pa3Mepax, [JroTHocTrr fa3a, ero Macce, cBeTr{MocTr,r - [ocJry-
xLIJrIr B ganuHefiureu orrIpaBHbIM [yHKToM AJrx r.IccJreAonanufi ra3oBbrx o6paoonauufi n
xgpax ceri$eproBcKrrx raJraKTlrK.

Mafi. 1992 r.
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vilKs23.44

COBPEMEHHbIE IPOBJIEMbI TIJIAHETHbIX KOJIEU

H.H. foprxaBbrri, T.A. Tafigaxona

CHMeEscxac o6cepBaropr{rr I4nsruryra acrpoHol'.{ut,t PAH

MODERN PROBLEMS OF PLANETARY RINGS

N.N Gor'kavyi, T.A. Taidakova

B 1935 r. B ULIpKyJIqpe fIyrKoBcKoIi o6cepBaropr{r{ ro{Br{rracb crarr,q l.A. Illarlna
"O pacnpegeJreHr.ru rrHTeHcrrBHocrlr B cleKTpe CarypHa u ero KoJrerI" [1].B rnure
M.A. Eo6pona "Konrqa Carypua" (1970 r.) l2l e,ra BaxHas pa6ora r.r3irox<eHa rroApo6uo c
Bocnpor{3BeAeHrreM rpa$r4Ka, ,[o pa6oft,r l.A. Illarlna cqr{Tarrocb, rrTo KorrErla cocTorT r{3
MI,IKpOCKO[r{qeCKOri flbrlrrr, KOTOpa{ paCCeI4BaeT x<eJrTyro qacTb c[eKTpa crurE,Hee, rreM

roJry6yro.
f.A. IIIar:rn ycraHoBr{Jr, r{To Korbrlo B, no ocaxoM cryqae, He rory6ee ocBeqarcrqero

ero CorHIIa. CnegonareJlr,Ho, pa3Mepbl qacrllq KoJrerI ropa3Ao 6orture AJrr{Hbr BoJrHbr.
3'ror oqesr Bax<HbIIl $ax'r nonuocrbro [oATBepAr.rJrcfl BflocnegcrBrl[, Pa6ora f.A. IIIari-
Ha - [pl4Mep Toro, KaK IIo Ha6JIIoAaTeJrbHbrM "BHeurHr.rM" oco6eHHocTqM KoIerI Mox<Ho
cAeJraTr, Ba)KHE re BbrBoAbr o r.rx'' BHyTpeHHr.rx" xapaKTepr.rcTr,rKax.

@ H.H. lopsxansui, T.A. Tarigaxona, 1995

82



s
\
\\

Puc. 1. TeoperaqecKrre KplrBlre gra rpxocru o6aoMo.rHsrx o6raxor (r eguHuqax cqeeK rtrocKocru npoexqur.r)

fhoruosrr, Kpy[HL,rx qafluq 0,15 r/cru3. Kpyxxa - aKcnepuMenraJruurre AaHuure ]rs [4]

Eule oguuu raKr{M [pl,rMepo]"{ Moxer cJryx<r{Tb [po6reMa a3rrMyraJr,Hori acuMMerp[[
,pKocrr{ Korrbrla A Carypna - sBJreHr{e, Koropoe s 1957 r. orKpr,rJr Kaulrurenr [3] (cospe-
MeHHbre Ha6nrc,qeHr.rfl - cM. B t4, 5]). Ecln orc.rurbrBarb a3rrMyraJrbHr,rfi yror [o Korrbrly or
Jtn:,j.l1.kr Ca'rypu-ConHrle B HalpaBJreHr,ru Bparr{eHrrfl KoJrer{ (nporrn qacoBorl cTpeJrKr.r, oT
6nux<arfmero r Connqy yqacrKa KoJrerL ecJlr.r Mbr Br.rcr.rM HaA ceBepHL,rM floJryuapr{eM
Carypua), To orKaxercq, qro ,rpKoclb KoJrerI AoBoJrbHo 6ucrpo [aAaer c pocroM
a3r,rMyraJrbHoro Qa3oBoro yura r.r Aocrrrraer Mr{HHMyMa Ha',l5", [ocJre qero qpKocrb cHoBa
yBerrurrr{Baercfl K MaKcr{MyMy Ha 165o; aprocrr nropoir [oJroBrrHbr KoJrer{ (ot 180o go 360')
cr{MMe'rpuqHa nepnorl (or 0 go 180"). Konrpacr spKocrr,r [ocrr{raer 40Vo w 3aBrrcrrr or yrJra
HaKJrOHeHrrq KOJrerI. B XOJIEqe B raxas acr{MMeTpr{rr oTcyTgrByeT, Acur"rrvrerpnx MaKcr{MaJr[,-

Ha npr4 cpeAHr,rx yfrrax HaKJroHa Korrerl - or 60 Ro 16" [4].
B [6] r,rsyuen MexaHrr3M a3rrMyraJrbHoli acruNre'rpHH spKocTI,I, cBt3aHHbIIl co cTorrKHoBr{-

TeJrr;Hr,rM pa3pyrxeurleM KpylHbrx pbrxrrrrx qacrr{rl. O6naxo pa3pyrxeHrroro BeulecrBa xopo-
rlro orpax<aeT colHerrHr,Irl cneT , Ho KpynHr,re qacTr{r{br, pacxoAflrrlEec, IIocIIe KacaTeJrbHoro
coyAapeurrf, n gr,rQQepeuqrraJrbHo-BpaularculeMcq Ar{cKe, [paKTnqecKr,r rroJrHocrbro 3aropa-
x<r4Baror o6[aKo MeJTKI{X o6[oMKoB ra oT Coluqa, r.r or: na6nro6ateils [pr,r o[peAeJreHHbrx

$asoer,lx op6urarbnbrx yrJrax. 3ro o6rscnser Bo3nr,rKuoseHr,re Ha6rrogaer'ror)r a3rlMyrarrb-
Hori acr.rMMerpr{rr KoJrerI CaT ypna: B qpKux r{acrsx KoJrerI Br4AHo 6onrure o6[o]"ro.rHo-
I],IJIeBbIX O6IaKOB, a B TeMHbIX yqaCTKaX - MeHbtUe, TaXlrrU O6pa3OM, 3HarruTelbHaf rragfb
MeJrKr{x qacTr4rl olpeAeJrsroq[x ouTfiqecKyro ToJrrqy u.rrpKocTb KoJrerL crpy[[EpoBaHa B

BrrAe Br,rrrHy'rrrx o6laxoB, o6pa3oBaBfiiuxcs. npu croJrKHoBeHrrrr Kpy[Hbrx reJr,
B [6] vucneuno r,rccJreAoBaH pa3rrer o6nara o6roMKoB B rpaBr{TarI[oHHoM [oJre rrJraHerbr

r{ AByx Maccr{BHErx qacrr,rq, a raKxe [poaHaJrr{3r,rpoBaHa flpKocrb o6pasyrorquxcr{ o6raKoB B

3atsr{crlMocTr,r oT a3rrMyTaJILHoro yrJla. flpa erou yqr,rrbrBafiocL, 3arMeH}re MeJrKr.rx qacrurl

Apyr ApyroM rr KpylHbrMr{ TeJraMrr, a raK>r<e cyruecrBoBanrae o6naxon ua paanori craqfivt
pa3BllTr.rs B Kax<Aofi TorrKe KoJrer{. flory.reunyro reoperrrqecKyro 3aBr{cr{Mocrr, spKocrr.r or
op6lmanruoro a3r,rMyraJrbHoro yura u flpyrflx [apaMerpoB MoAeJrr{ Mo)KHo cpaBHraTb c
na6ruogarenlublMl,I KpI,IBbIMri (pnc. l). Ora:alocs, r{To Br,IA rpr.rnor} oqeHb cr{Jrr,Ho 3aBrrcrrr
or o6.E,eunor:r nnofirocu,r KpylH[,rx qacrr,rq, T.e. or rpaBr,rrarlr{r{ rrocJreAHHx r{ or Hx
cnoco6nocrra paccer{Barb o6JraKo MeJrKr4x o6roMKoB. Jly.uue Bcero coorBercrByror
Ha6rloAeur.uM KprrBr,re Airrr rracrr.rq c ElorHocrqMr.r oKoJro 0,1-0,15 rlc:vr3.3ror napnanr
xopomo coorBercrByer Ha6JrroAeHr.rrrM: Mr.rHrlrMyM pacfloJraraercrr B o6ractu 650; MaKcuM]M
n parlone 160o. Pacqer Aaer v. Ha6[roAaeMyrc acr.rMMerpr,r]o KpbrJrbeB xpr.rnofi rro Kpyrrr3He,
a raKx<e HaJII{rrI{e flJraro I,Irrr MlrH]rMyrr.ra s6ruea 80o-85" (o'r. puc. i). Ha6nrogaeMbrrl poqr
acr{MMerpr{rr flpKocrr{ or yrJra HaKJroHa [4] npoxnnaercflrt B pacrrerax - o,.r. puc. 1, rge
cryqau a w 6 coorsercrByror yrJraM 16",5 r.r 11o,5,

PaconroT penHafl MoAeJrr, acr.IMMerplrn cBr3blBae" BrrerrrHr{e, uu'rerpanr,nr,Ie xapaKTepr.rc-
TI,IKrr KoJreq c BHyrpeHHrrMr{ [poqeccaMrr Ha ypoBHe orgeJrr,Hbrx rracrrrrl. ,flann,uerinraa
pa3pa6orKa reoperllqecKl,Ix MoAeJrert rr HaKorrJreHr,re Ha6JrroAeHr,rfi Qeuor'aena a3r.rMyraJrr,Hoft
acl{MMerplr}r,pKocrrr Korleq CarypHa Moxer gat, nonrrfi lrorqnurl Merog ArrcraHr{r{oHHoro
r,rccJreAoBaHI,Ifl IIJIaHeTHbIX KOJIeII.

83



Cartrofi raHrepecnorir upo6leuolt rrJraHernblx KoJIeI{ Ha ceroAHqluuufi geHr ocraercfl
3araAKa apox Henryxa. B 1984-1985 rr. [orBLIJIItcb coo6IqeHna o6 orrpuru[ Bo3Jre

Henryna MeroAoM 3arMeHrr, sBe3Abr crpaHHblx o6pa3oBaunfi - nolyupo3paalublx Irporfl-
xeHHbrx o6terron, pe3Ko O6punarorqllxc, BAoJIb op6urr,l [7]. OHn 6rtau HaenaHrl

"apKaMu", ttttu"gyraMu". Cra6ulrHocrb raKl{x o6pasonauufi BbI3BaJra 6ypuyto TIoJIeMHKy -
"ego 

ua nepnrtfi B3r[qA 3aKOH Keulepa AOJIXeH "pa3Ma3unaTb" rto op6ute lrc6Oe
o6pasonanr,r-e c HeHyneBbIMII pa3MepaMl{ IIO PaAIIyCy. B pxle TeopeTl'Iqecxrax uogenefi
rJraBHa, poJrb orBoAr,rrcf, crryrHrrKaM-"[acryxaM", u3MeHfl]otquu gefic"rn[e 3aKoHa Kenrepa
HacroJrbKo, trro apKu yAepxHBarorcs or pacnJrblBaHlts [8, 9]. B pa6ore [10] uoctpoena
MoAeJrb, Koropafl He [porr.rBopear]rr 3aKoHy Keulepa r,r rAe apKI'I SBJIflK)Tc{ I{erIbIo

"g[LrrogoB" - ycrofivunblx enuqr{KJII{aIecKIIx Bl{xpefi, HaH[3aHHbIx Ha'rIbIJIeBoe y3Koe

KortearKo, rlacruqrr raKoro grrrrroHa BparrlarcTcfl BoKpyr ero qerrpa Macc uo enr'lquKJlau (no

npaularorqeficf, cucreMe orc.rera). Bce uacruqu gnI{ToHa [Melor oAHHaKoByIo 6omuryrc
nbryoco, qro o6ecne.ruBaer paBeHcrBo rreplloAon o6parqenufl qacrull u cra6uuruoctr
srruToHa B cTalryroHapHoM cocTorHurr.

B [11, 12] uccnegoBaH prA KoMnbrorepHbrx MoAeJrefi apor HentyHa AJIfl Heyrpyrfix
rracrurl. B uacroxulee BpeM, grfi pacqerbl pac[posrpaneubl Ha cnyuafi cJr]r[arcul[xcfl rlac-

rlrq. B rrrore MoxHo noJrararr,, qro Ar{HaMI,IKa apoK Hentyna [epecraJra 6r,ttr npo6neuor:t,

a TaKl{<e cAeJIaTb cJleAyloque BbIBoAbI, [pI{MeHIIMbIe He ToJIbKO K KOJIbIIaM.

1. Cygiecrnyer KJracc cra6nllnrrx (lrnn xnaancra6ulrurx) op6rlralurlrx nr'rxpeuogo6-

ur,rx o6pasonannfi us N rel, He cBf,3aHHbrx B3alrMHbIM rpaB[TaII]roHHbIM IIJrI'I MoJreKyJrf,pHbIM

[plrrqxeHueu, Srlr o6texru, Ha3BaHHbre e[I{ToHaMlI, flBIrflAcb cnoeo6pasuuMl{ KBa3[-
qacrurlaMu, AocraroqHo ycrofivranu orHoc[TeJIbHo BHeIuHI,Ix noslryrqeuufi H Moryr Bo3HI'I-

Karb, Harrpr{Mep, lrpu c]rJrbuoM nosgeficrnur,r rpaBl{Tllpyrculero reira Ha KoJIbIIo MeJr-

rlrx ,acruq. Taxue o6texrrt MoryT cblrpaTb BaxHyIo ponr: a) B aKKpeqnoHHoM pocTe

nJraHer; 6) n $opr,anpoBaHrr[ rrpflMoro BpauleHlrs nJIaHer; n) a o6paeonaHl{I{ clyrHI'IKoBBIx

CIICTEM.

Z. fina rpaBurr,rpyrcrqux o6terra B rroJre IIeHTpaiIbHofi lraccu Moryr B3arIMoAeIicr-

BoBarb Ha paccrorrHrrrflx, 3uarrlrreJlbHo [peBblluarculux paAlryc fpaBITTaIIIroHnoro aosgefict-

Bufl. - c uoMoIIIbIo r,Iltra:aufl Ha oKPPl(arcu1yro guQQepeHlll{aJlbllo-Bpalqarcqyrcc, cpeAy

MeJrKr4x qacTl{q. StOt run B3aLIMOAeIIoIBLL 6bUI Ha3BaH O6MeHHO-aKKpequOHHbIM.

Paccuorpuu 3TII yTBepx,q esw 6otee noqpo6uo. 3uuton, rrpHHIII'Ilr ycrpoficrra KoToporo

AoBoJrbHo [po3par{eH (no nparqaroulericr czcreMe orcrrera 3To rrpocl]o na6op BJroxeHHbIx

[pyr B Apyra oflr{quKJrrryecK}rx op6ur, 3acetHHblx uacrr,rqaura), He cKpelJreH HI{KaKHMI'I

B3alrMHbrMr{ rpaBr,rTarllroHHbrMrl I,IJrrr MoJIeKyJrflpHbIMI{ crrJraM}r. Bneruuee Bo3MyIrIeHI'Ie JrerKo

Mox(er Bbr3Barb orJrr{ar[e B 6orblrux rloJlyocrx qacrrrll tITo BLI3bIBaer 6uctpoe
pa3pyrrreHlre 6ecctonxuoutreJrbHoro grII{ToHa, Ho B AograrotrHo rIJIorHoM 9rIrIToHe rracrlrllbl

He MoryT ero [oKtIHyTb, He cToJIKHyBIrIlIcb Apyr c ApyroM. Coygapeuua c [ocJIeAyIouII'IM

cJrrlrraHueM qacTuq cJIyxaT teu QaxrOpOM' KOTOpbIfi ycpeguaer sce 6onrruue IOJIyOCI{

tracrilrl n c6nnxcaer rax c 6ouuuorl nonyocrrc I{eHTpa Macc, TeM caMbIM ycrpa}Jfla pa3rutllre

B reprroAax o6paulenua u era6ra:nvsupyfl enrrroH'
cuc'reua rr3 qacTrrrl KoTopbre cJruflaroTcfl npu coyAapeHusx Apyr c ApyroM, Bo3HUKaeT B

"ry*" "purrrrpy*oull{x 
aIaCTI{II Co cKopocTs*lr CtolxuOeeuuft, ipanu[Mblx cO cKOpocTbto

y6"rar i c norip*r,ocrlr lracrr{rl (upuuep - IIIcK nJraHere3uManefi). [ra nogtepxaHlrrl
6OrrEE IIJII{ MEHEE IIOCTOf,HHOTO qIICJIA TIACTUq B CIICTCME BBEAEM MEXAH}I3M PA3PYIIICHUJ{
tracrr{q, Aocrrrrrrrux [peAeJlbHoro pa3Mepa. Ha puc. 2 uoxasaH cnyuaft ]r3MeHeH!I{ cpeAHe-

KBaAparuqHoro pas6poca s 6omurrrx [oJryocrx qacrrrll guI{ToHa rIoA Bo3MyIrIarcuIIIM

gel:rcrrueru pesouaucuoro BHyrpeHHero cIIyTHIIKa (Cutyaqna cOoTBeTcTByeT apxau.Henry-
na u falarie - pe3oHaHc 4Z:43, Macca crryrHl{Ka 3,5'10-8 or Maccbl nnauetrr) }r cra-

6utuaupyrOrqero BJILITHIIf, CToJIKHoBeHltfi, uactota KOTOpbIx TaKxe BO3paCTaeT flpu [po-
xoxAeHrrrr c[yrHrrKa. Tarofi pas6poc B rroJryocflx coorBercrByer Arrclepc]rl{ cKopocrefi
qacrurl a 3Haqr{T, r{ cKopocrflM yAapa Ao 2 culc, finr eQQextrlBHoro cJIII[aHI'Ifl qacrl{Il flpu
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Flrc. 5. 3sorroqrfi Kpr{,1,flqecKoro apryMeHTa, XapaKTeplr3yloqero noJIoxeHlle 3[ETOHa B MOMeHT npoXoxAeHI.l,

cnyrHrrKa

3ua.reuue 180o coorrersrByer anorerc, M = 3,5 ' 10-8 Mo, e = 0,01

Prc. 6. grolrolgr rpuru'recKorrc apryMetrm. ws' e = 5 ' lf

TaKrrx cKopocrflx Heo6xoAEMa AocraroqHafl rpaBlrrallll, tracrtrIl rITo Bo3Mo>(Ho IIpu

AuaMerpe -1 xru. Snrron pa3MepoM 15-20 rr'r u3 qacrxq AuaMerpoM 1 rlvr yctofivur
11ptr KonrrqecrBe qacruq Bcero 15-20 ruryK. Eonbluar fionyocb IIeHTpa Macc oflrlTolra

TAKXe U3MeHfleTCfl IroA BJItr HEeM CIIyTHUKa, tr oTo n3MeHeHIIe 3aBIICET OT SKCIIeIITpII-

curera cflyrHrrKa. Ecru ercqenrprcuTer crlyrHlrKa MeHbrue 5' 10#, To 6onblrlarl uonyocb

AoBoJrbgo:6blcTpo pacreT, uprueplro Ha 2 KM B roA, ecJIIr xe eKcIIeHTpuctrTeT 6onrrue, to
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cIIyrHrIK 3axBarblBaer o[I{ToH ts pe3ouaHc r.r 6orburaq fionyocb He pacrer, a Qlyrryupyer
oKorro cpeAHero 3HaqeHr.rfl (puc. 3). (3ur gaHuue rr crreAyrcrque rpa$rEru ua puc. 4, 5
oruocrrcq K cryr{arc oKcI{eHTpI{cI{Tera crryrHr{Ka B 0,01.) Car'a grrr{ToH coBepuaer
tu6patlnu c reprloAoM r 230 o6oporon s ror:r vacru op6r.rrbr, rAe HaxoAr,rrcf nep[rleHTp
op6urti crryrHi{Ka (puc. 4). flpu erou caM o[rrroH B MoMeHT rrpoxoxAeHr.rq clyrHrrKa
HaxoAl{Tcfl s6nugu cBoero aloIIeHTpa (uro coo:rrercrByer 3HaqeHr{ro Kpurnr{ecKoro
apryMeHTa r 180o Ha pl{c, 5). Oruerurvr, rITo yMeHbrrreHrre oKcrleHTpr{cr4Tera crryrHr4Ka Ao
5 10-4 Bbr3brBaer cMerrleurde rplrnorl Ha pr{c, 4 no;1 rraHurc, orBeqa}ouyrc norox<eHuro
repur{eurpa op6uft,r c[yrHr.rKa; reprroA ilfi1par\rrt4 Bo3pacraer qo 350 o6opor.on, a
KpI{TI,ItIecKIrft apryueut HaiILIHaer rone6ar:rcr 6onee ynopaAorreHHo, [pr{ gToM 3aMerHo
cMerrleHr{e Kpr{TrryecKoro apryMeHTa x 200o (puc. 6).

Paccuorpnu Bo[poc o Bo3HI{KHoBeHI4r,I o[r,rroHon. Ovenugno, qro Ha nporocraAr.rr.r KoJrr,-
uo 1989NlR 6r,tno "o6lt.tHltu" ueupepblBHblM KoJrbr,loM. Karlru o6pasou oHo paclaJrocr, Ha
rra6op enrronos? Eclu paspe3arl KoreqKo Ha orAerrbHbre yqacrKlr (no npaqarouleltca
cr,rcreMe o:rcvera) rr rroMecrr4Tr, raxgtrri yqacroK B KpyrJryro ropo6ovxy c ynpyfr,IMr,r
creHKaMI{, 

"o 
y Hac o6pasyercx rIrII{ ctryrHr,rK c o6paruuu BpaqeHr{eM, lrnu (eclu co6-

ctaennsrri MoMeHT BpaIrIeHI{fl yrlacrKa nelur) [apa cflyrHrrKor], lrJrrr (ecru pocr qacrtrrl
sauperqen) MHoroqacrlrrrsuri o6texr c o6pa,rHuu BpauleHr{eM, T.e. orrnroH.

I4tar, vro Mox<er pa3AeJII4Tb KoJIbI{o Ha oru.rroubl? He npe'reuAy, Ha oxonqatenrntlri
orBer Ha sTor Bonpoc, [pLIBeAeM pe3yJrr,Tar ogHoro pacr{era, Pacclro'rpru qac'rb KoJrr,qa
gnnuorl n 17", aosr"ryqaeMoro BHyrper{Hr{M cryrHr.rKoM c uaccori 3,5. 10-8 Mo(puc,7,a).
Cnequatr,na{ MeroAI{Ka uo3Borqer o6orirucr 6ee rr.rogenrapoBaHr{, ocraJrbHoro yqac,rKa
KonbIIa, He HaHoc, yrqep6a ArrgaMr,rKe BbrAeJreuHoro yrracrKa. flocne roro KaK c[yrHr,rK
BbI3BaJI CII{paJILHyrO BOJIHy B KOJILqe, Har{IIHaeTCq CMeUIeHI{e BO3MyIIIeHHOTI nepxneri
rpanl{qr,r.KoJrbr{a orHocrrreJrbno Bo3Myuleuuorfr nrlx<aerl. 3ro ogua.raer, trro B KoJrbUe r{epe3
HeKoropoe BpeM, Bo3Hr.rKaer 42 o1xlacrv [epecerreHr.rfi rpaerropufi uacruq, c yverou
c\fitraHwfl, qacrlrq Mox<Ho o)KI{Aarb, r{To Kolbrlo paso6rerca sa 42 cworutenr.ra uac.rr.rq. Ha
puc.7,6 noxasauo ABa crycrKa, Koropbre Bo3Hr{KJrr{ B pe3yJrbrare croJrKHoBr{rerlsori eno-
JIloqI'II{ HerIpepLIBHoro KoJrbIIa B TeaIeH}Ie 600 o6opo'ron nog nosger?cTBrreM pe3oHaHcHoro
c[yrHI{Ka. K cox<anenulo, MbI He Mox<eM npocJreArrrr, gBorrrcq}rrc KoJrr,qa tsflJrorb Ao
Soprr.ruponaurrs gnrrronoB, TaK KaK qr.rcJreHHafl MoAeJrr; He yrrurbrBaer co6crseHHrrri uouenr
Bparr{eHr,r, qacrr4r{, roTopurf AoJrx<eH r.rrparr, B flpoqecce o6pasonanz, orrr4'roHoB r.13

HenpepblBuoro KoJIbqa KJIrorIeBylo pom. floerouy gauuuri pacqer Hyx(Ho paccMarpr.rBarb
ToJrEKo KaK rrJrnrocrparlrrro K o6cyrrgaer"roMy pac[aAy KoJrL,qa Ha g[r{Tonr,r.

Ocrancq qetuli psA HeBEIqcHeHHbIx Bo[pocoB. He scna Bo3Mo)KHas ponb caMorpaBr{-
TaI{I{I{ KoJrbIIa. Moryt JII4 ABa elI{ToHa crrrrBarbcs B oArrH 6onee xpynus:fi,r? 42 e[rrroHa
o6pasonalucE rr3 rlporoKorlbl{a I,IJIIa cyrqecrByror Sarropr,r, Koropr,re Moryr r.r3MeHr,rrL gro
'Irlcro? Orcylctnue MoAerII{ pac[aAa KoJrbr-Ia He Aaer Bo3MoxHocr]I orBerrrrb, flolreMy Lr3

MHOlrux y3Kr{x KoJrer{ co cflyrur{Kalrr.r-"nacryxauu" (xotr,qo F Carypua, Konbrlo B rrleJrr{
3nxe, ronrqo t ypaHa, KoJrLqo 1989N2R Henryna) ToJrbKo B Korrbrle 1989NlR Bo3HrrKJrlr
3[I4TOHbI.

Oc'ranr,rs HeBbIrcHeHHbIe Bonpocbr gra gam,uerlu[x rrccrleAonauuli, Mox(Ho paccMorperb
ArrHaMlIKy yx<e c$opr',rwpoBaBtul{xcrt 3[I{ToHoB B He[pepsrBHoM KoJrbr{e [12]. Cyrqecino-
BaHI4e KaKoro-ro neo6uqHoro B3arrMoger:rcrnru Mex<Ay g[rrroHaMr,r B apKax Heu.ryna Mox(Ho
3aroAo3prrrb rpocro pa3rrqAr,rBax sororpasuu "Boaqx<epa" [5, 13]. r4z err4x AaHHr,rx
cJleAyer, qro apKI4 (a rax celivac Hacrrl,ITr,IBaercs 4 uru 5) npegc:rannsrcr co6ori peryrrrp-
Hyro qeflb rI3 [oJlylpo3paqHr,Ix crycTKoB M'aTepvu;9 rarrx crycTKoB yxe o6napyx<eHr,r B

AByx apKax [13]. Crycxr.r (ouenxgno, .tro oHruBrruorcs euuronauu) pa3MepoM n t5-ZO rr,.r
pa3AeJIeHbI paccTorlHrreu or 500 go 2000 ru. O'rcrcga Br{AHo, qTo [r.rHaMrrKa olr{ToHa
o[peAeJltreTcq He ToJIbKo pe3oHaHcHbIM clyTHI{KoM. BlraqHLIe la[aTer.r He MoxeT o6.t g,c-
HnrL, Ha[prrMep, cJreAy]orqero cpaxT a: [orreMy o[IrroHbr nocne @oprrarrpoBaHr.rf He ocraJrr4cb
raxgrul n csoeri uacru op6trrr,l, a co6paJrr{cr, B qeuu, o6paeyrcque apru? flover,ry
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Puc.7. Y.racrox (oJILIIa H3.IacluqcR = l5 xu u ruupltnOli 4C xr,'r rorUyrrlaeTc, cnyTHLKoM cM =3,5' tO'8 1'tru
e=10-3 t

Ocr x pacrany, a; d - HaqarlHblir uoueut; 6 - tocte 600 o6' (nornu'rocr' 2 clycrxa)

3rir,rToHbr, [pu6rr43LIBIxI{CL ApyI K Apyfy, OcTaHoBI4JII{cb Ha pacCTOflHI'II'I HeCKOJIbKIIX COTeH

KrrrroMerpoB, a He cJrr,rnJrr"ii Or"rrAHo, arro cyqecrByer eule oAI'{H nax<Hltfi Qaxrop

Ar{HaMr{KI,I oIIIIToHoB, AellcTBytorqflft gnoaro: rJlo6aJlr,Ho-co6uparoulnr? 3[IIToHbI Ha [rpoTfl-

x(eHri1r coreH Tbrcqq KuroMe;poB op6raru,r I,I JroKaJlbHo-Heflo3Borrlloulprfi raru c6ru'rsurE'cq ua

paCCT OflP.t4tt MeHbIIIe HecKoJIr'KI4x COT9H KIIJIOMOTpoB'
' PaccuorprrM cyrqecTBoBaHrre sTofo (saK'ropa Ha [pLIMepe AByx caMofpaBrlTl{pyrcu{I4x
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Pnc. 8. HcxaxeHl'Ie 3oH rtlz,rattl IIepeA KacareJlbuofi ncrpevei qByx rpaBrrrupyrox{}rx reJr B A}rcKe qacrrrr{
(pt.rcyuox cxar no ocu y)

Puc, 9. 3ouu nHTaHHrr rpaBrrrupyroqux reJr nocJre Bcrpequ

clyrHI{KOB B AI{CKe MeJIKI'rx rIacrlIIL Bparqarcqr{xc, BoKpyr r{eHTpa.rrbHoro reJra. Kpyuur,re
CIIyTHI4KTI TaKxe MoryT IIorJIoIqaTb TIaCTLIIIbI A?IcKa, co6[pa, I4x Ha cBoro fioBepxHoc.rb.
Paco'.rorpulr Bo Bparqarcu1ericq cucreMe orcrrera cyAb6y .racru.rer l{ucKa, AB}rxyqtrxcfl B
HarraJIbHbIIl MoMeHT IIo KpyroBbIM KelJIepoBcKr.rM op6l{Tar'r. 3ouofi \vraHWA c[y.rHrrKa Mr,r
oyleY Ha3[,IBarb ry 3oHy AvIcKa, qacrr.rr{br r.r3 Koropori 6ygyr nornouleHbr clyrglrKoM. Ha
prEc. 8 uso6pa:reuu 3oHr,r fifiTa:cififl, I{Byx reir, AB}rrarcuruxcq HaBcrperry n guesepeH-
III'IaJrbHo-BpaularoilIeMc, AI'IcKe. 3ailIbtcnosaroe I,IcKpr,rBJreHlIe 3oH rrrlTa:ats. AeMoHcrpr4pyer
BlarrMHoe Bo3Myrr{eHi.re cpeAr,r rpaBr{Tarlr4oHi{r,rM [oJreM TeJr,

Ha puc. 9 lrso6paxeHa KaprI'IHa 3oH [I{TaH}u B rrep}roA, KorAa yacrrlr-lbr yxe Bcrperfi-
Jtrtcb Ll pacxoAqrc{ oAHa or gpyrori, flpoAoJrx(afl raHTeHCr,rBHO 'tpfl,c,tr4 "oKpyxeHr{e,' ab""go
(u1 nuc. 9 uso6paxeua roJIbKo oAHa Bo3MyIr{eHHaq 3oHa, Apyras pacloJroxeHa cr{MMerprrrrr-
no). fila pacllllIpeHrlrl [ortq Ha[rero "apeuux" BJreBo, 

"o 
*o[y Hroruerl qacrrdrlbr, nu pr". touaculra6 plrcyHKa no ocuy cr(ar ngon; op6uru.3osa \vraxvsrcKa)Kaercq r{3-3a ?oro, qro

HI4X<Eflq qaCTI'Iqa, ABIIragCb BJICBO, BbI3bIBaeT C[[tpaJIr,HytO BOnHy B CpeAe M9JIKT{X traCTrIIL
Koropa, pacnoJloxeHa BbIIrre, I{ ABlrxercr B[paBo, AoroHrq BTopyro tracrr{qy. Taxoe"eg6anr.rsaure" gouu fiLrra"W* yBerr,rrruBaer [porIeHT gaxBara vacrrrrl ArrcKa r,r pa3Mep
3oHLI nrlTaHrlq, 3To o3Harlaer noBblrrreHl,Ie cKopocrr4 aKKper{[roHHoro pocra qacrr,rll A]rcKa.rlpn erol'r qacrr'Itlbl cpeAbl npl,IHocrr c[yrurrKaM yrnonor? MoMeHT BparrreHrrfl r4 Megq]or
6onHuyro flonyocb op6utrr clyrHl{Ka. flplr oosr'ayuleHr.rr{ cpeAbr coceAHr,rM c[yrHr{KoM noroK
yrJloBofo MoMeHTa, upuuocr'rustIl qacrI,IIIaMI4, I,r3MeHqercfl. Oaxruqecru oro o3Harraer, qro
MexAy c[yrHI{KaMI'I Bo3HIrKaer nsauuogel)tcrBlle HoBoro rurua, Cpega, Koropaq flporeKaerr o6oux Halp aBJreHarrx, cnyxr,rr [epeHocrrr4Kou nsanruo4er?crBrrrl.

o6parrzr"r BHITMaHI'I. Ha crloxHyro reoMeTpr.rrc 3or{ ur{TaHr{q Mexgy AByMq r{acrr.rr{aMr,r,
pacxoA''IlqlrMl{cfl [ocJle Bcrpequ (puc. 11), ua rpaunrle o6nacreri He3axBar{eHHbrx rracrr,rq.
Ha etofi rpaHulIe uHTeHclIBHo [epenyrr,rBarcTc, 3oHbr rturaltrs. o6eux .racrurl 

"r""r"i3oHaMI{ He3axBaqeHHblx rracrull. Ha puc. 1l ueo6paxena "repeueruauuat" 3oHa fiprr Bce6oree yreazrruBarouleMc{ pa3pe[renvu, T,e. npn 6onee flJlorHr,rx HaqaJrbHbrx cer.rax o6-rIoMKoB n 6olee uIIrreJILHoM BpeMeHIr cuera, gra olpeAeJreHuocrr qrasparrar.r o6ogna-reHr,rHaqaJILHbIe Koop[r{Harlt o6rolrxos, 3axBarblBaelmrx oguoti .Iacruqeil, a 3HarIKaMI4 -
89
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pnc. 10. 3osr,r nlrranru rpaBr.rTr{pyrcu[x Ten IlOcJIe BCTpe.u (pucyHoK cxaT B 20 pa3 IIo ocl4 ])

HarraJrbHbre floJroxeHraq o6louron, oceAarcIqlrx Ha Apyryrc tracTl'Iqy, Ha puc' 11 nugHo, vro
Ha Kpalo "quQpouofi" o6nac'ru pacrroiroxeHo HecKoJIL,Ko cJIoeB o6JIacrI'I 3HaqI(oB, a Ha

KparlHeM cJloe 3HaaIKoB MoxHo HaIiT[ COBceM MI{KpOcKO[I]tiIecKyIo O6IacTb I{I{Sp'

oir"rulorrlrx yxe ropa3Ao 6oree AoJrrox<r{Byrrlyrc rpymly o6nouxon' Tarax QparTaJILHa'
cTpyKTypa rpagrrrlr,t, Br{ArrMo, MoxeT 6rrrr npoclexega npaK'rI{tIecKI'I 6SCKOHS'IHO.

nii""yrorraHr{e o6Jracreri [r,rraHr{, r,r 3oH He3axBaqeHublx o6JroMKoB o6'bflcHflercq

HaJrlrr{r{eM o6roMKoB-grpaHHr.rKoB, Koropble [olepeMeHHo ycKopf,-r{cb I'I 3aMeAJrttcb B [oJIe

Kpy[HbIxpacxoAqlquxcf,TeJI'[yTeIIIecTByroTMex[yHIIMI{IIoAoBoJIbHocJIoxHbIMTpaeK-
roprrr. 3t, tpu"*ropllll 3aBI{CflT OT HI'IaITOx(HbIx CMeIIIeHI{fi n ua'Ianrublx KOOp[IIHaTax'

MOXUO CKa3aTb, qTO TIaCTI,IUbI-CTpaHHIIKII -'9TO CIIOXaCTIITIrra, KOMIOHeHTa AaHHOII AIIHa-

MI'IqCCKOII CUCTCMbI.

PacclrorpeuHoe B3aI,IMOASI}gTBLI9, KOTopOe MOx1HO Ha3BaTb O6MeHHO-aKKpeIIlIoHHbIM'

flpKo npoqBilspTcfl B apKax Fleutyua, rAe caMOrpaBI'ITI{pyuqI{e 9[IIT9HbI BO36yxqaIoT B

HelpepbIBHoM KOJIbIIe BcTpeqHble cuEpaJIbHbIe BOJIHbI II BbI3r'IBatoT [epeMeHHbIII

(sanncxqurl oT paccToqHHr) [oTeHrluaJr [prrTDKeHLIrI-OT"raJIKrrBaHI'I-fl Ha pacsToflHllll MHOIr{X

COTeH KIIJIOMeTpoB, B TO BpeMfl KaK rrp{Moe TpaBIITaIIIIOHHO-e B-O3AeIICTBI'Ie CTaHOBI{I'Cx

trcrre3aroqe MaJrbrM Ha ropa3Ao MeHbrrrux paccroflHllsx [12]. I4uenno 9To o6MeHHo-

aKKperIIIoHHoe B3aI,IMoAeIicTBI,Ie [pe[OTBpru{aeT C6IuxeHI'Ie sIIIIToHoB Ha 6flrlgxue

pac;roffHl,L E o6ecuequBaeT cyIqecTBoBaHIIe ycToItqI'IBoIl qe[]I g11pITSHgB, KOTOpbIe

pu"ngro*"rbl B ygTofiquBblx TOrIKax IIOTeHqIIaJIa. Or:ue'rnu, IITO caMOIpaBIIraqI{'I SIII{ToHa

uurroruu"r ero Aperl+ BAOJTb KoJrbrla npoTr,IB Op6uTa[L'HOrO BpaueHI'Iq CO CKOpOCTIIO'

flpo[opqlroHaJlllrofi Macce [ 12].
' PacorlO,rpuM o6lqEfi cIIeHapIIfi Bo3HI'IKHOBeHafl apoK Heuryna' fla'Ilreu C MOMeHTa

eopr,.ruponanu-fl cnyrHuKa lanireu r{ y3Koro KoJrbIIa pflAoM c Hr{M. B xarofi-ro MoMeHT B

"O"uq" 
BO3HnKIIO-N O6naCtefi [epeCeaIeHI{rI TpaeKTOpIIfi vaC'ruq' [oC'ratovno M9JIKIIe

iracTr,rr{Er pac[aAaroqeroc, KoJrbr{a cTaJrr,r cJrrl[aTbcs B 6oIee Kpyflnble' Tax xax co6blTr,tfl

npor{cxoAI{JII,I B 3oHe POura (Anq Henryna u TIaCTI'Iq C [JIOTHocTbro 1 r/cu3 paAI{yC 3OH6I

ptura coc,raBrrer 7Q.Tbrc. KM, a paAr.ryc KoJIbIIa c apKaMI{ -62,9 Tr,Ic. KM), KpoMe roro,
aracrr{rlbr KoJu,rIa flpeAcraBJrflJlra co6ofi oqeHb pblxrble reJla - flogroMy pocr tIacrHII 6r'IJr
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Plrc. 11. <Dpaxlarsnar crpyKTypa rpaHr.rqbl 3oHbr nnraHr.rs Mexry pacxoAqrqr.rMrrcfl qaqrnr{aM,
Kaxqaa KapruHKa Aaer yBeJlHtIeHHoe u:o6paxeHue orMeqeHHoro yqasrKa rpaHHqbr rrpeAbrAyrrero plrcyHKa

ocraHoBJIeH Ha pa3Mepe npl{MepHo I xrra (vto cooTBercrByer [poqHocrr,r qacrr.rrl B
10 Avs2lcru2 - [por{Hocrb MarepuaJra rrrla JryHHoro peroru;a). B pe:ynurare KoJrLqo
paclarocb Ha N 3[I'IToHOB, KaxAbIIl us xoropux cocror.rr r.r3 HecKoJrr,K[x AecqrKoB Ao-
BoJIEHo KpynHblx qacTI'Iq AIIaMeTpoM oT HecKoIIbKIIx coTeH MeTpoB Ao Kr{JroMeTpa. floBepx-
HocTHa, IlJiorHocrr, 3II,ITOHOB Moxer 6rttr, gonolrHo Berrr{Ka - HecKoJIbKo Tblcqq rpaMMoB
Ha KBaAparHbII:I caHTuMerp. flpu sToM o6lr{afl Macca KoJrbr{a c elr,rroHaMr,r Moxer He
rpeBb[uarb Maccbr He6orburoro clyrHr.rKa paAr,rycoM B 15-20 KM. Srr.rroubr, coopMr4po_
BaBITI[ec, B pa3Hblx yqacrKax KoJIbqa, o6[aAar[ HeoAIdHaKoBbIMrl MaccaMr,r. Cnegonarent-
Ho' cKopocrb a3l{MyraJlbHoro ApeIiSa, cBr3aHHoro c caMorpaBr{Tarl}reri orrr,rroHa [12], roxe
6una paaluuuoir. [rx MaccI{BHbIx ollrroHoB cKopocrb raKoro gperisa Moura io#r"ur"
HecKoJrr,Ko AecrTKoB CaHTrAMeTpoB B CeKyHAy.

, PaccuorpllM caMbIIl MaccI{BHbIIi grrr{ToH B KoJrbrle. Ero cropocrb MaKcr4MaJIbHaq, oH
6r,rcrpo AB[)Kercq IIo KoJIbI{y, AoroHrq 6onee rerrue r{ MeAJreHHbre orrrrroHbr. flpu c6llr-
>KelJprvr c refKI{M 9IIITOHOM OH 3axBarbrBaer ero B oAHy Lr3 paBHoBecHbIx roqeK cBoero
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edlsexrunncJfo [oreHrlaana (n ry roqKy, rAe rIoreHIII{aJI OTTaJIKI{BaHI{g cyMeeT ycKop}ITb

uegneunufi 3III{ToH Ao cKopocTI,I Kpy[Horo euutoHa). qeu uaCCunHee 9[I{TOH' TeM Ha

6o.uee galeroM paccrof,Hura on 6yger roJrKarb nepeg co6ofi 3axBarleHHoro JlerKoro coceAa.

Tax 6yger npoAoJrxarrrc, Ao rex [op, rroKa "gureroH" 3axBaqeHHBIx JIeTKI{X 3[I{ToHoB He

yMeHblxrrr cKopocrrr .roJrKaroqero rn" "rrapouo3a" - MaccrrBnoro grII{ToHa. TorAa caMbIMI'I

6uc,rpr,ruu MoryT oKa3aTbcfl cpeArrr.re 3[r,rTOHbI B Apyrux qacTgx Konbua. oxu, ua6npaa n

"uuo^ 
or"p"gu 6o.n"" KoporKr,re orrreJroHbr rr3 JIeTKI{X orII'IToHoB, cAeJralor nonHblfi Kpyr'

o6roHqs "iyneperue.,rou", ll nogotlAyT K HeMy c3aAI{. IO-BI'IAI'IMoMy, I{MeHHO eTy cI{TyaqI'IK)

ur,r cerl.rac ua6,rrcga", B apKax Henryna: AJIuHHzut apKa' B xBoCTe y xorOpoft HaXOASTC'

HecKO,Tr,KO apOK [oMeH"-", T"prrH "B xBogre" O3HaqaeT' IITO BO npaqarcU1efiCfl CtrCTeMe

oTcqeTa [pI{ Hafll{rrul{ a3IIMyTaJIbnoro gpeH$a (o6parnoro BpaIIIeHI'Irc) uraenUO oTa apKa

AoJrx<Ha 6irr,, ",nugepou". f{o raK KaK Bcfl cl{creMa apoK Bpalqaercs BoKpyr uJIaHerBI B

Apyfylo c'fopoHy,'ro I4MeHHO era apKa Ha3l'IBaerct "orgralolqefi"'
^ 

Onucaunurti cqeuaprair $opullpooaruq apoK IIMeeT (rpoue caMoro Qaxta cyuIecTBoBaHI{'I

apor) cnegyorrl"" 
"u^6rr.ga,rentnoe 

roATBepx,qeHlle: B cauofi gnunuoft apxe A5 oTKpbITo

6 onr.r:lorron B roJroBe SrxeJroHa u 2 9[LITOHa B XBOCTe cocTaBa - TaM, rAe AOnxeH 6bITb

"naporos", caur,rrl MaccI,lBHI'Ifi SIIIIToH. He gannrrx "Borgxepa-2" MoxHO OIIeHI'ITr TOJIrKO

pacclror{Huq MexAy srrr4TOHardLI. I'lUrepecno, rITo paccTogHlle MeXAy AByMt 9[I{TOHaMI{ B

,rg"r" COc'1aIlJI11eT 2000 rrnl, B TO BpeM.a KaK cpeAHee paCCTOtHI{e B uIeCTepKe 3IIITOHOB -
550 rr,l. Or.croAa Mo)KHo cAeJIaT[, BbIBoA o ToM' tITo MaCCa uO KpaIiHeIi Mepe OAHOTO I'I3

g11L{TOHOB B xBOCTe AyrII 3HaTII,IT9JIIHO [peBblruaeT MaCCy 311U'IOHOB B TOJIOBS gyrU' [aXe r
caMoir Ixec,repKe I4oxIIo o6uapyxlltr 3aMeTHOe yMeHbIueHI{e MeXSIIITOHHbIX paCCTO'HI{I{ K

r,oJroBe "euenosa". Kpor,ae ro.t, u coceAHeli 6onee xoporKofi apKe, B Koropofi He o6Hapy-

x<eHo.s[r,rToHoB (or{eBIIAHo, ToJIr,Ko I43-3a oTcyTgTnr'rx {rOrOrpaQlut etOft Ayru C xopo11lllM

pa3pemeHlreu), n xnoc,re Ayrrl Br{Aerr pa3pr,IB s 1000 KM, KOTOpbIfi clyxut yKa3aHIteM Ha

rprrcyTcTBl{e 'IaM Macc[BHoro srII'ToHa. flporlecc co6upauux sIIImoHoB B apIl npoAortxiulcc

oKoJro coTHu rle'f - 3a TaKoe BpeMrI oIII{ToII c gpefi$onofi cxopoctrro s 10 cM/c CAeJIaeT

nolnr,lr? o6opor BoKpyr rraHeT;r (gnr nparqarouleroctr Ha6IIoAaTeIfl).

Ho n Hacroq[Iee BpeMrr AyrI{ 3axBaqeHbl B pe3oHaIIC II, B]IAIIMO, 9IIIITOHbI yxe He Moryr

[yTerrrecTBoBaTb BEoJIb KoJIr,IIa, [peOAoJIeBat pe3oHaHCHbIe flMbI OT fanaTeu' fIO'reUy Ua

lpol,ocTaArrlr TaKr{e rryTeIIrecTBIIrI 6*nu paspeureuu? Bo-uepBblx' 9TMSTIIM' tITo cKopogrb

JrnOpaIdIltI{ gIII,IToHa u p"ao"urr"" c |anar-eefi COcTaBIf,eT OKOJIO 10 Crta/C' 3Uaunt' S1IITOH C

gpeft+ooofi cKopocTblo B HecKoJrbKO AeCSTKOB CaHTlIMeTpoB B ceKyHAy MOX(eT IIpeoAoJIeTL

6apr,ep, orpaHllrllIBarorqufi ero [epeABIrDKeHue BAoJIb op6utrt. HO etO O3HaqaeT pa3py-

a"rr" p"aL"u*r"rufi cnqgu co c[yrHuKoM ]I yBeJrrrqeHl{e 6oJlblrrori nonyocu 3[IrroHa co

cKopocrl,ro uprrMepHo 2 r'lrog. fio"tonty MoxHo rlpeAnoJlox*rrb cJIeAyrcIqEft npruepuufi

xoA co$brrufir *orirto HaxoAr.rJrocb B HarIaJIbHbIfi MoMeHT B pe3oHaHce M:43 co cIryrHIrKoM'

B r'tonerrr pacrraAa KoJrbrla BO3HlrKrrIIIe ApefiQoBble cKopocTl{ 311trTOHOB pa3pyuII{JIII

pe3oHagcHylo cBfl3b co c[yTHIIKoM II KOJIrII6 CTaJIo yBeJII{til{BaTb ctOK} 6Ou6uyrc noJlyocb'

PaccT orur.re Ao cireAyrcIqefi pe3oHaHcHoli op6uru (43:42) - 220 x}{' 3ro paccroruue

[oJrx(Ho 6r,rrr. npoiigeHo flpr,rMepHo sa 100 net. 3a 3TO BpeMfl ggIIToHbI' He cAep)KtrBaeMble

pe3oHaHcr{brM roTeHUIraIoi lauaren, yclenu co6paTbcf,B oAHy qacTb op6ETbI, rAe I{ 6bIJIH

3axBar{eHr,r pe3oHaHcoM 43:42, xoropnlrl saQuxiupoaaJr AaHHoe pacrloJloxeHne gyr' B

HacTorrqee BpeMrI apru A1 u A2 gauraualoT coCeAHlIe MHHI{MyMbI nOTeHUI{aiIa' KaK II apKE

A3 + A4 u A5 (uo Krraccusr.rKaquu [13]). Mexgy apKaMu A2 u A3+A4 cyuecrnyet

Ee3 aruITLIfi UOTeHqI'Ia JIbHbIIi MI{HI',I}ryM.

B r{enou BHetuHee KoJrbr{o FleuryHa, coAepx(aqee na6Op gIIUTOHOB' CBOeo6pa3HbIX

Br.rxpe[ogo6Hblx KBa3HrIagrIIq, SJIy)KIIT yHHKaJIbHbIM [pI'IMepOM TOHKO C6aIaHC[pOBaHHOft nO

MHOfr{M napaMeTpaM AuHaMr,rarecKofi rouctpyKIII{II U CyU{ecTBeHHO pacluupseT HaIUI{

npeAcTaB[eHns o Bo3MO)KHOgrf,x Ar.rHat\{r{KLI N reJI gogle qeH:IpanbHoro TeJIa.

Arrpeas. I992 r.
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vilK 523.44

I,ICCJIEAOBAHHff ABOHCTBEHHOCTI,I ACTEPOUAOB
B KPbIMCKOI,I ACTPOO}I3I,IIIE CKOI,I OE CEPBATOPUU

B.B.IlpoxoQrena

Kprrucxaa acrpo(tnauvecxae o6ceprarrcpur

INVESTIGATIONS F'OR BINARITY OF ASTEROIDS
IN CRIMEAN ASTROPHYSICAL OBSERVATORY

V.V. Prokofeva

,fioctwx<euaa l.A. IIIaIina B HccJregoBaHr.rflx ABor:rHbrx 3Be3A, a rarcKe Cnrr.rer,rscxofi o6-
cepBaToprrll B I,IccneAoBaHUqX Malblx nJraHer HaxoArr cBoe npoAoJrx(eHr{e B coBpeMeHHbIX
pa6orax rro accJIeAoBaHI{Io ABol:igtBeHuocrr{ ac'repor{AoB, [poBoAr{Mbrx n Kpr,rucrori acrpo-
$usr.ruecrofi o6cepBaropr.rfl.

flyrra no:naHlr{ oKpyxa}oulero Hac KocMoca xoposro [pocJrexrrBarorc, [o pa6oraM
aI(aAeMIrKa lpuropua A6pauonuua lllaftua. Ha.{an cBoro HayqHy}o AesreJrbgocrb c
I{ccJIenoBaH}IIt ueteopnux ilol'oKou t4 tJt\tflrrtls 3erunu Ir Apyr[x [JraHer Ha r4x ABI{x<eHr{e,l.A. IIIaftn cAeJIaJI 3HatIlrreJIr,Hr,IIl BKIaA B pa3Blrrrle ncex o6nacreri actpoeusr.ryn,
Bhr6rdpaf, KaxAbrfi pa3 Han6oJree aKTyaJrbHy[o rpo6JreMy. B 20-e rogrr or; 6brflr.r
llccJleAoBaHI,L ABoIiHr,Ix 3Be3A, BI,I3yaJrbuo-ABoriHbrx, crreKTpaJrr,Ho-ABorlubrx, oflpeAe;1eH1ie
Macc KoM[oHeHT; B 30-e - prccJreAoBanrre BpauleHr,rs 3Be3A r,r trogxoA K [pO$neMaM r,rx
sBoJrroIII{I'I. C pasntlrueu acrpoc[eKTpocKolurr f.A. IIIalin Harrr.rHaer r{r.rKr C[eKTpo$oro-
MeTpI{rrecKHx r{ccJrel{oBasufi. Ero orpeAeJreHr,rq ryrreBbrx cKopocTerl 3Be3A OTJrr.rq!}roTc,
HaI'IBLIcueIi Bo3Mo)KHoIl B To BpeMs rotrHocrblo r,r3MepeHr,rli. B 40-e roAbr - rrccJreAoBaHr{rr
I{3oro[oB yrJlepoAa B arMoc$epax 3Be3A LI, HaKoHeI{, R 50-e - KJraccurrecKr{e l{ccJreAoBaHrrrr
tyurauHocreli.

Bo ncex o6[acr{x acrpoSH3I,IKr.l f.A. IIIafiu yr'ael B3flTb, r{crroJrb3oBarb AJrfl aHaJrr{3a r{
OCMbICJIIITb BCIO I,IH+OPMAIIIIO, KOTOPYrc B TO BPCM' AABAJIA HA6ITOAATEI6HA' TEX-
uura. Illupora Lll{Tepecon, rny6urra I{ccJreAonaurrii, rerxocrr [epexoAa r.r3 oAHori o6rac-
ru actpoSu3llKl{ B Apyryro - Bor orr[tlr.rreJrbHr,re rreprbr rrayqHoro noAxoAa f.A. IIIafi-
Ha.

Erray ue npuurJlocb JIHrrHo rrly6oKo 3aHlrMa'rr,c, rrccJregoBarir{rrMr.r asrepor.rAon. Culreug-
cKa{ o6cepBaropufl 3acJry)KeHHo [oJlyrrrrJra BceMl,tpr{yro H3BecrHocrr, B orolt o6rac1'r4

@ B.B. Ilpoxogsesa, 1995
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acrporroMlrr4 6narogapa pa6orau f[.@. IIIaftn, B.A. Anr6llllKoro' f.P. HeIlyuurua u gp. W

J'A. xar uayuurrfi pyKoBoAr,rreJrb r{Meer HeIIocpeAcrBeHHoe orHoIIreH]Ie K eroMy yc[exy.

I,I ao.r re[epb, uepes 70 Jrer rocJre repBbrx pa6or l.A. Illafina, coBpeMeHHafl MeroAo-
jrorr{fl r{ccJre[oBaHrrfl gnorirurrx 3Be3A Aaer nonrttl [oAxoA K lrccJleAoBanuxt'l Slr:rvecxoli
lplrpoAbr acrepor.rAoB, a r{MeHHo x npo6nerrae ltx goortcrneHHocrl{:Golturas aM[JIIrryAa

usueuerrtrir 6necra acrepol,IAa (624) fextop Il], npenocxoA{ula{ oAHy 3Be3AHyIo BeIrtII'IHy,

HaronKgyJra acrpo$usuxoB Ha MbrcJrb o Bo3MoxHoli gnoritcT nexHocrl{ AaHHoro o6lerta'
Conpeueuuue MoAeJrr{ TpexocHblx gJrJrlrtrcorrAoB He cMouII{ o6ecue'r[rb raKyro aMlJrI'ITyAy.

Jlnur npegrroJroxeHtre o gnoficrneuHocru acrepol{Aa [O3B0JILIJIo [ocrpol{Tb MoAeJIb'

Aarcrqyrc ua6rrcgaeuylo KpLrByrc 6lecra.
S iSAO r. 6rrno BL,rcKa3aHo rrpe[noJroxeHr.re, qro oKoJIo 10 acrepougoB qBJlqlorcq

4norinr,rulr l2), a n 1983 r..Xapprlc [3] npegnonoxllrr, aITo Bce acreporrAbl rrlaBHoro floqca,

r{Meroull,fe neplloA ,r*ereiwr 6.necra 6olee AByx cyroK' lt'loryr 6rtrl ABoIiHbIMITI. B 1984 r'
6unu ony6lr*ouuno, pacrrerbr paBHoBecHbIx r.roAeneI)i gnoftnr,tx acrepollAoB [4]' B xosqe

80-x rogon n o6:ope [5] nogpo6no o6cyxgena npo6neua gnolicrnennocrl,I acrepol4AoB.

Kpoue {orouerpuvecKr{x r{ccireAona:artit, o geottctoennocrl4 HeKoropblx acrepouAoB cBI{Ae-

TeJrbcTByIoT pagapHble Ha6IIOAeHI.Lfi, a TaKx<e [oKpbITI{JI 3Be3A acTepovilaMr' Teoper:u-
rrecKr,re pacqerbr yKa3brBaroT Ha Bo3MoxHocrb cylqecrBoBaH[q ABoIlHbIx acrepol4AoB I{ I{x

yCr:Orivr4nOCtb B uKaJIe BpeMeHLI CyqeCTBOBaHI{rI COJIHeqHOfi CUCreur,r [6].
B Kpr,lr.acxorl acrpoQr.rgu.recxori o6cepearopuu uccJleAoBaHua gnoficrneuHocrl'I acrepollt-

AOB IIpOBOATTCfl C [OMOrrIbto TeJIeBr{3HOHHO|O KOMIIJIeKCa IIOJIyMeTpOBofo MeH}IcKoBoro Te-

necxoua [7]. Tenenugeuue o6ecuelrr,rBaer o[eparr.rBHblfi noucr I{ oroxAecrBJleH[Ie acrepol{-

Au u norr" ssegA. ToqHocrr, $ororrrerprrpoBaul{s c flpl{MeHeureu 3BM Aocrlrraer 1,5-2Vo.

TerenrasnoHnaa $oroueTpus. Ha MaJroM rlo pa3Mepy reJrecKorle c 9Kc[o3I4IIIUIMI{ B HecKoJIb-

Ko MrrHyr npu na6nrogeHrrsx acrepolrgon 16n IIo3BoJItrer 3a Eoqb uoJryq015 corlrrl Ir3Me-

p"n i, 6n C*u r{ AeraJrr,Ho rrccJreAoBarb Qop*y Kp}IBbIx 6lecxa, flepeue pe3yrlbrarbl

6oror"rprp.oBaHrr-fl acrepor{AoB (87) Cunrnrs,(423),[uo'rr.rua w(l'727) Me'rre rprBeAeHbl

n ny6nrxaqllqx [8, 9]. Tau xe KpaTKo orrr{caH1r xapaKTepI{cTI{KLI arflapaTypr-L

flepeuerqeuue acTeporrAa B [oJre 3Be3A I{CKJIIOqaeT Bo3MOX<HOCTb 3aKJIa[KI{ B ero

oKpecrHocrsx BTopr{argoro Qorouerp[trecKoro craHAapra, KaK 3To AeJlaercs llplr uccJle-

AoBaHr{flx rrepeMeHHhrx sneag. gnr $b'ror"rerpnvecKl{x Ha6rrcAeuul:t acrepolrAoB n KpAO
6una.paapa6o'raua clequaJrr,Hafl MeroArrKa [10, 1i], Cytl ee cocrolrr B I{c[oJIb3oBaHrII'I

oAnoBpeMeHHo MeToAoB QynAaueutanrnotl lt grQQepeuqralrnoft SoroMeTpul{ 3Be3A.' 
Meron Qyugar,.rermaliuofi Soroue'rpltl, pa3pa6orannr,lfi B.E. HIaronosrllvl, rpe6yet

pa6or1I n ,rcrpynnertallnoli $ororuetpu'recxori cr'rcreue, 6asrlpyroulefics Ha {pKOCTI'I

,""y""ru""*oro 6orore.rpNvecroro craHAapra, a raK:r<e olpeAeJIeHIrrI rr yrrera atuoc$ep-
,,rri,*"rrr*qnu, 3ror Meroq [o3BoJrrrer rtoryqarb AJII,IIIHrIe pegrr na6lro4enufi n egr'firori

So:rorrlerpuvecxofi cr.rcreue. Cneqr.ranrur,ruu ua6moAeHl{sM[ 3Be3A-craHAaproB HHcrpyMeH-

ia11uras QororerpurecKaq crrcreMa cBn3brBaercs c cllcreMofi, upr.lua'roti 3a craHAaprHyto.

[u$$^epeuqralr,nocrr na6nrogenru] acrepol{AoB o6ecne.rusaerc.rl oAHoBpeuennofi

perncrparlr{eri 6necxa acreporrAa u oAnofi [JII{ }IecKoJIbKIrx 3Be3A, HaxoAquluxcq B IIoJre

3peHuq reJreBrr3r.ronxofi a[[aparyprr. 3ro rlo3BoJlfler yql4TblBarb 6t'lctpr,re I{3MeHeHI4,

9KCTT4HKTIUU, flpolrcxoAqlql{e B TeYeHI're Ha6rloAaremnori no'{u.

I,Icnonr,gonaHr{e MeroAa $yngaueH'ralrnofi Qotouerpnu HapaBHe c g[$SepeHIII{aJIbr{bIM

fio3BoJrfler rroJryqarb a6conro.rnrre n3MepeHrlrl 6recra acreporlAoB n ognotl us o6qenpr'rua-

trtx $orouerp1lqecKl,Ix cucreM, a raKx<e I{cIIoJIb3oBarb AaHHbIe na6nrogenrli, [oJIyqeHHbIe

B Horrrr c neycrorl.runori aruoc{tepuofi npospaqHocrblo. 3ro gaer Bo3Moxuocrb coBMecrHo-

ro aHaJIr{3a AaHHbIx, nolytleHgblx pa3HLIMI{ ua6nrcga'relflM.t!, rt gKoHoI\{I{T TeJIecKonHoe

lpeMr.
finoricrnennoc.1.b acreporrAoB rposBJrtrercs B $opue Irx KpIrBbIx 6necxa. B pa6ore [12]

o6cyxgen pag oco6ennocrerl xprnlrx lr Ha I{x ocHoBe cAeJIaHo [peAnoJroxeHlre o HaJII{r{uIr

crryrHrrKoB y 11 actepolrgon.
flauollrru tpr,l $oroueTpuqecKt{x npII3HaKa [12] I'I AoIoJIHIIM I{x eule AByMq Ha
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Ilepnogorpaur'abl +oroMerpHrlecKrrx Ha6JrroAeHrrii acrepor.rAa (87) Cr.rlsoue, noJryqeHHr,re B l9g9 r. Ha 0,5-M
TeJrecKone Kpuucxofi acrpoQr.l3HqecKorl o6ceprarrrpuu reJreBr{3r4oHHr,rM MeTOAOM

Bepxurut rpad)I'IK noJIyqeH no'B-Ha6nIoAeH:aflM, Ht4xHHit - rlo Ha6nroAegrrrM B B-noJroce r.r B xHTerDaJrbHoM
cBere nocJre orderunal1.uc AaHHbIx sa rore6auuc 6necxa c.racrorofi 4,630 cyr-!. C,rpeaxalru y*urrr", ,u
nepxueu rpaSlrKe KoM6I'IHaqxoHHble qasrorLl, Ha HrD(HeM - qacroru, o6uapyx<enn"re nocai or6eazniuux gaunrrx
3a ocHoBr{yro qasrory xo.ne6amlft 6lecxa acreporga

ocHoBaHI{I{ Halrrero olblTa qacrorHoro alJ^ailn3a Ha6rIoAeHLrri acrepougoB (87) Cnnrnua ra
(423) !,nornua.

1. Hanrnque [JlocKoro MLIHLIMyMa Ha Kpr.rBbrx 6lecxa Moxer cB]rAereJrbcrBoBarr, o
[oJrHoM 3ATM9HVTId OAHOTO KOMnOHeHTa ApyrI{M.

2, Cum,uas 3aBl{crrMocrb aM[JILITyArI r{3MeHeHr{s 6lecxa acrepor,rAa or +a3oBoro yrrra Bcryllae ero ABoIlcrBeHHocrI'l Moxer 6rrrr srrgnaHa Bo3pacraroulr.rM Brru;HneM e$$erta
3aTMeHks KoMIoHeHTOB Ap)rr ApyroM.

3. Hanr'rqrae cI{JIbHLIx }I3MeHeHflIi HaKJroHoB BocxoArrrleri I{ HrrcxoAsrqeli .racreli KpI{Br,Ix
6necra BcJreAcrBI{e I{3MeHeHI,IIi MoMeHToB KoHrIa rr Eaqara 3arMeHrrrl [prlr pa3Hblx yrJrax
acleKTa acrepor{Aa (yron r'aex<4y ocbro BpauleHr,r, acrepouAa r.r ryqoM 3peHr{fl 

"a 
,a6r*o_

AareJIq),
4, frepuoputrecKlae lI3MeHeHIrfl a6colrorHoro 6recKa acreporrAa B ruKaJre BpeMeHr4

AeC,TKOB CyroK Moryr cBl{AereJlbcrBoBarb o llpeqeccul{, Bo3Hr{Karou{eri BcreAcrBue rlprl-
cyrcrBr.rtr BToporo reJra. Ha ocHoBaHr.rE o6napyxenufl rpeqecc}Ir.r y acreporrAa (12b0)
Kporyc 6uno cgeaauo [peAfloJroxeHrre o Harru.ou,ty Hero clyrHr.rKa [13].

5. o6napyxeHrle KoJre6aHI'rIi 6recKa acrepor.rAa c [ep]roAaMr,r, orJrr{qaroulLrMrrcflor rr3-
BecrHoro [ep]IoAa ero BpaIr{eH}IrL Hanuqlle raKI,Ix [epI{oAoB Mox<er 6lrrr, o6.rscHeHo Jrr{rur,rlrlore3ori o croxHoM cocraBe acrepor.rAa.

B raqecrse [pI'IMepa AeI?crBeHHosr]I [ocJreAur.rx AByx [pn3HaKoB rpr{BeAeM HeKoropbre
pe3yJIbTaTbI qacroTHoro aHaJrI{3a TeJIeBrI3lroHHux SororraetplrrrecKr.rx ui6nroqeuufi u"r"ior-ga(87) cr'rsna.a [14, 15]. Ha6nrcgeuu, 6btrllt roflyqeHbr B TerreHre urecrr,r Horrefr BecHori
1989 r' B noJloce B ra n uuterpaJrbHoM cBere. AuanuruponaJrr{cb ABa p,,pa, cocroflrrlr{x r.r3
146 usr'aepeurui xaxgrrri. B ogHor"r crtyqae ero 6rrnu ,oro*o g-Ha6axrgen ur, Bo BTopoM _
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B-ua6l1ggeugfl II ll3MepeHuff B ffHTerpanbHoM cBeTe' KoTOpbIe aMeJIu 6Olee BbIcOKyK)

Tormocrb.
I,Issecrurrfi neprroA BparrIeHE acrepol.rAa coorBercrByer qagrore v = 4,63 qITKJIoB B

"y'"". 
n"p"ogo,p"*,u, noflytleHHa, MeToAoM JlaQuepa-KnruaHa B6nn3E gTofi qacf,oT6l,

flp]rBeAeua Ha BepxHeM rpaQuxe pucynKa. B qentpe pucyxKa xopouo npopa6oraH Mmru-

MyM, cooTBercrnyroqnft .Iacrote I{3Bec,THorO neproga. He6OlrUrne MEHtrMyMbI' pacngno-

xelrHble C[MMeTp]rrIHo oT HerO, oTMeqeHbI CTpeJIKaMu. Orm COOTSeTCTByTT KOM6UHaIEOI{-

HbrM aracToTaM, rroflyqarou{trMcf flpn cnoxeurtr ocuoBHoft qaCToTbI C rIagtOTaMIr npeqec-

clroHHbrx rone6anuft 6lecra acrepouga (n f.3 cyT) ll cKBaxHosm Ea6flIOAaTenbIrOrO pf,Aa

(15 cyr). I,IsMeHeHr,u cpeAHero 6necra 3a-Kax[yx) Hoqb Ha6nrcgeunfi He rPorEBoperlar

rr{rroTe3e o neplloAe ,rp"q"""r, oKoJIo 30 cyr. Arrtnnntyga lrpeqecCUOHHbIX ll3Mexel{trf,

6lecxa cocraBJrser o*oio 0n,4. Taxofi xe rreprlo[ c aM[ruTyAofi oxono 0n,2 noxassrcaet

aHaJr63 eororraerpuuecxrx na6mogerd ororo xe acrepotr[a, BbIrIolI{eHnHx s 1982 r. [16].

flpururenenne rgre$HOro n aclpo$n3ll59 E rlacro trcnoJlb3yeMoro rrptr ananr3e 6uecxa

gnofinrrx 3Be3[ MeroAa "or6eJlEBattu,^" U7l Ha6nloAarenbHblx AaHHbIx 3a rreplroAtrrlecKEe

r{3MeHeHI{f, 6necxa acreponAa c rlacrorofi 4,63 c\*rl rIo3BoJItrJIo o6napyxurr IIpIIcy-TcrBlre

qacToTbr Apyrllx Korre6axuil 6necxa C [epIIOAoM, OTIInlIaK,IqtrMCf, oT tr3BeCTHOTO pauee

leptrOAa BpaIIIeHIIfl Bcero.Ha HeCKoJIbKO npOIIeHTOB. flOnyvenUar nocne OT$eJItrBaHI{t

nepnoAorpaMMa rprlBeAeHa Ha uuxlreM rpaQuxe ptrcyHKa' t{aqtotrt 4'536 in 4'745

flBJrflK)Tcfl collpflxegHblur: ot6enuBaHtre AaHHbIx 3a oAHy II3 HEx y6upaer tr BTopyto'

floStorvry CAeJIaTb BrIBOA O TOM, KaKaf, E3 Htrx npeACTaBJIfleT,ECEUHHbIfi rreptrO[' [OKa Hq

,rpeg"ruurrreTcf, Bo3Mo)KHuu. [na gToro Heo6xOAtrMbI AaJlbxeftmue na6rrcgerrx acrepo[-

Aa rtrirtrrprrBJreveHrle xaxror-ru6o alprlo?Hblx AaHHbIx'

3agava uccJIeAoBaHI{f, cJloxHoro cocTaBa acTePoIIAOB flBJIf,eTcf, o6patnoft sagarrefi

Qorouetpun. Ycneunroe peIueHIIe ee MoxeT 6grr AoCturHyTO c npuBJIeaIeHEeM KaK

MoAeJrbHbrx pacqeroB, iar u ruerogoB pelrreglrrl o6pargblx 3aAaq' 6ypno pasBgBaroqtrxcfl B

HacToflIrlee BpeMfl'

,[exa6Pr. 1992 r'
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3EPKAJIhHbII,I TEJIECKOI
TTMEHU ,AKAIEMT,TKA f.A. rtrAr,IHA (3TItr)

P.E. fepur6epr
Kprrucraa acrpoQusruecxae o6cepBarcpu,

THE SHAJN TELESCOPE

R.E. Gershberg

IIPEIbICTOPITfl

Kar ragsecrno, n 1926 i. s cuMerrse Ha rope Komxa uoA pyKoBoAcrBoM rpuropux
A6pauonuva [Iafina 6ur ycranorneH MerpoBblft pe$lexrop eupuu "lpe66 u flipconc",
saxagaHHrrrf erye Ao penolxiquu. 3to 6rtr oAr{H r{3 xpyunerirunx teJrecKonoB Toro Bpe-
uenn. Ha uer'l I.A. IIIafiN u B.A. Anr6uqxuft BbruoJrHrrJru BbrcoKorotrHore ,gueperus
nyqeBbrx cropomefi HecKoJrbKUx coreH 3Be3A. Hexoropue cleKTporpaMMbr, rroJryrreHHbre
Ha eroM TeJrecKone, HaprAy co 3Be3AHbIMu crreKTpaMu KoJrJreKrIrm lleprcrofi o6cepnaropuu
JIerJIrr B ocHoBy rlr{oHepcKoro uccJreAoBanur f.A. IIIafina u O. Crpyne rro RparrleHr{K)
sneeg' Stra pa6otu 6rrnra nrrcoro oIIeHeHbr r.r co3AaJrr,r nlas Cral,reuscrofi o6cepiaroplrr{ B
acrpoHoMralecKoM uupe. flosgHee noJryqeuHbre Ha cr.rMer,r3cKoM peQnerrope cnexr-
porpaMMbl 6unu racnoab3oBaubl I.A. IIIalinoM B ero KraccutrecKofi pa6ore uo anoualzsu
6anuuepoacKoro AeKpeMeHTa B c[eKTpax AoJrroflepuoArlarecKr.rx [epeMeHHbrx 3Be3A r{
I.A. Illafinou u B.0. Iage s ux [epBoKJraccHoM uccJreAoBaHr,rrl orHorrreHr,rfl r,r3ororroB

"%l"d"1#::?::ffi I|X:g:Hl'J"'"'"il# 6u r n ap n apcKtr p a 3p y ue,. cp as y r o crr e o cB o_
6oxgeHnx Kprtua HarlaJrocb BoccrauoBJrenre Cnr"rer.rgcroli o6cepraropr,rn. Ho eqe go
norinrr I.A. IIIafiu craBlJr Bofipoc o ueo6xoguMocrr{ co3AaHr{, Kpyluoro relecxona t
Kpuuy, I{-B cBr3r.r c yrpatofi MerpoBoro pe$lerropa neo6xo4rarvrocrb B TaKoM TeJrecKo[e
ctana eir,Ie 6onee octpori. floerouy oAHoBpeMeHHo c BoccraHoBJreur,reM o6cepnaropr,rr,r na
Korure 6rrau upogoJrxeHbl Havarbre eule Ao eofiHrr eKcrreAlrquu c rleJrbro florrcKa Mecra AJr+
Kpy[Horo reJlecKorla n Kpuuy. ]Igea crpoureJrbcrBa raKoro EHcrpyMeHTa 6una uog;
AepxaHa r Arageur,rn LI B [paBltreJlbcrBe. flocronrxy r naureri crpaHe rorAa err{e He
6rtlo cnoefi_6asri xpynnoro 

"eJlecKonoopcieum, 
rd s 1946 r. gna aaxaea raKoro uHcrpy-

MeHTa n CIIIA 6lrna xouanAl,IpoBaua rpynua acrponoMoB, KyAa BorrrJrtr corpygnnru ela-
vrer,rgcrofi o6cepaaropuu I-A. u rI.@. Illaftnu, A.E. Cenepuut; B.E. Huronon-u I'A. Mo-
uun. fleperoBopbl c aMepr{KancKt4Mr4 clequaJrucraMu [poxoArrJrrr yc[errrHo, Ho, K coxa-
reHrIIo, BcKope HaqaJlacb xoJroAHafl rofina, r{ 3aKa3arb n Auepr,rxe xpynnrrfi.reJrecKorr AJrfl
Cosetcxoro Coroga oKa3aJlocb HeBo3MoxHo. flooroily f.A. IIIafin Ha.ran Hacrofivr.rao go-
6usarrcs cosAaHl,Ifl 6onuuoro reJrecKorra cr.uraMrr Naurefi crpaHbr rr cyMeJr go6umcx raKoro
peureHl,rs [paBrlTeJrbcrBa - [opyqeuua JleudnrpaAcKoMy o[TrrKo-MexanurrecKoMy o6.regn-
HeHRro [ocrpo]rrb raxori TeJrecKorr gna Kpruraa.

PA3PABOTKA I,I COOPYX(EHIIE TEJIECKOIA

2,6-u retecxou 6un paapa6oran, u3roroBJreH r,r ycraHoBJreu B Kprrucrori acrpo-
Qnauvecxofi o6cepraropr4u. B y\uBv,reJrbHo cxarbre cpoKr,r. I{a gnyx o6iyxganruuxc, ua-
plraHTOB - [peAJrox<eunz II.B. fio6rrvr.rna AeJrarb reJrecKolr c anrrr,rficrofi uonrrpomoft lr
[peAJrox<eHI,IrI B.K, ?Ioaunncr.anla AeJrarb BrrJroqnyr) cr{creMy - 6rrn nu6pan ntopoft. finx
KoopAuHaIIlIu pa6ot no crpol,ITeJrbcrBy reJrecKona 6un co3AaH MexAyBeAoMcrnenutrfi ro-
MI{TeT IIoA [peAceAaTeJr6crBor'.r B.E. Hiaronooa, ero 3aMecrr.rTeJreM 6un fI.fI. [o6-
@ P.E. fepu6epr, 199-5

4. I4zsecrss KAO, r. 90
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poHpaBr,rH. B cosgauur.r reJrecKorra lr crpol{TeJlbcrse 6aruulr [prrHI{MaJILr yqacrue 44 op-

raHll3ar{r{r{ pa3Hbrx BeAoMcTB r,r B pa3Hblx ropogax, ?aK sro pa6ota KoMlrrera 6rtra seclMa

HarprxeHrofi. K uavany 1960 r. u no""r*e Hayunsrfi rslpoina Ber[qecrBeHuas 6auruq uo

lpoeKTy apxr.rreKTopa [.X. Eulrxeena - caMoe 3aMerHoe crpoeHrle, xopouo BI{AIrMoe c

caMorera - Ir K KoHIIy groro roAa n nefi 6rll cMoHTl{poBat2,6-ureJlecKou.
K coxareuurc, lpuropuft A6pauonuv He AoxAaJrcr pear,wsa\vw cnoeri laeqrll: oH cKoH-

,tancs. 4 aBrycra 19-56 r. peureuuer.r flpesugryr'ra Axageurr nayx CCCP ero uur 6rtlo
rpr{cBoeHo 2,6-rra peSneKTopy, u a66penuatypa 3TIII - 3epKaJlbHbtfi relecxou IIIafina -
lporrHo Borxla a o6uxog acrpoHoMoB.

Korga n 1961 r. Ha 3TIII 6ruu uotryveHbr repBble cHI{MKrI ue6ecuux o6lexron, eto 6rtl
rperlrri B Mrrpe reJrecKorr no Ar.raMerpy pa6overo 3epKaJIa (nocne 5-u flalouapcxoro lr 3-rta

Jlurcroro aMepr.rKagcKux peQnexropon). Hago otgatb [oJIxHoe raJIaHTy I'I cMeJIocrII

Barpara KoucrauryruoBr{rra Woasutcnaur{: oH npIrcrylI,IJI K co3AaHI,Irc 2,6-u telecxona,
*o"iu *pynreriruuru [ocrpoeHHblM y Hac u gertcrnyroql'IM I'rHcTpyMeHToM 6un 70-cu ue-

"r".oruiri 
TeJrecKo[ A6aciyr"rauc<ofi o6cepnarop[u ero KoHsrpyKIIuI{, TorAa rax n unponori

rrpaKTr{Ke reJrecKoflocrpoeHru o6rt.rxrlfi "uar" yBerurreHllrl Al{aMerpa'relecxona cocraB-

rqeT [orropa-ABa pa3a.
Ha JIOMO r{3 rr.rpeKca 6unra ugroroBJreHbr rJraBHoe 3epKalro 3TIII r AoroJrHI'ITeJrbHbIe

MaJrbre 3epKarra. B nlrno.ruoft KoasrpyKrlrira 3TIII 6ltn pealnaoBan pflA opl{ruIHaJlbHrrx lrgefi

B.K. Irloanuttcua:f,u, B.racrHoc'r[, BecbMa ygavnol:r oKa3aJlacb [peAJIoxeHHaq I'IM KoHcr-

pyKqr,rr nouapnofi nlarQopuu reJrecKofla c cr.rcreuofi TLIApaBJII'IKI'I, Koropas [paKTI{qecKIr
'6Lu rr*"*"nrri 6ornu.BcKope peaJrr43oBaHa s aurr[ficxou2,5-u reJrecKo[e ITMeHI'I Vlcaaxa

Hr,roroua. gepes HecKoJrbKo Jrer [ocJre coopyxeHl{rl 3TIII E.K. Vloawruncuaurr IlpPlcrylrrur K

flpoeKTr{poBarlr.to 6-ru TeJIeCKo[a, r n O6nrxe gTOrO' AO IOCJISAHeTO-BpeMeHI{ xpynneliruerO

B Mr{pe rerrecKorra xopouo Br{AHbr "reHerLt.recxlte" cregu 3TIII. [na uafiHoBcKoro pe$-
JreKTopa B[epBbre n Haurefi crpaHe reJrecKorl Ir acrpoHoMl,IqecKafl 6aums 6rtru ctonl
Hacr,ruleHbr aBToMarr{Kori r,r reneuexaHl.{Kofi; onlr 6unN BrIUoJIHeHL'I rIoA pyKoBoAcrBoM

trO.A. Ca6uru{Ha lr3 Jleur,rnrpagcKoro rrHcrlrryra srreKTpoMexaHrrKu ra B.M. Xypruua ns

HI,ILI locroMr{Tera rlo paA]rooJreKTpoHrrKe: B c[eKTporpa$e xyAe 6r,u yctaHonneu So-
TOrrIA, xOrOptrfi yAepxl{BaeT TeJIecKOl Ha I{CcJIeAyeUOITt SaeSge B TeqeHI{e MHou'Ix qaCOB

oKc[o3l,Iqurr, a KyrroJr 6auruu aBToMarr{qecKu orcJrexlrBaer 3To ABI{xeHI'Ie reJrecKo[4.

.Ynpaaneur.re reJrecKorroM ocyqegrBJlflercq KaK c IIeHTpaJIbHoro [yJlbra, TaK It c oAHoro I{3

Tpex BbtHocHbrx [yJrr,ToB HelocpeAcrBeHno y cBero[prreMHlrKa B ToM LIJrH nuou $oxyce
TeJIeCKOna.

ocHArrIEHtrE TEJTECKOIA CBETOnPpIEMHOII AIIIIAPATyPOII

flepneneq ore'r'ecrnenuoro KpynHoro reJrecKouocrpoeHl{rl 3TIII npoexrupoBarcq KaK

y"ruepcanouullr ac'rpoSuguqeCxulir IIHCTpyM9HT. 3tO nr,IpaxaJlocb, Bo-uepBblx' B IIII{pOKoM

lra6opi our'r.Iecxri cxeM TerlecKorra: B HeM peaJll{3oranlr npar'lofi Qoryc, $orycrr Kac-

"".p"nu 
ra Hecurata, [p{MOe n o'6xOguoe KyAe, I{ xaxAltfi II3 eTllx QoxyCOn OITI'IMaJI€H AJL

perueHr4fl o[peAeJrenHbri acrpoSu3r.rqecKoli 3aAarru. Bo-ntopttx, B ocnalqeHrllr 3TIII 6onl-
rrrrrM qr{cJIoM Hasecuoll at.taparyptl: BMecTe c caMI{M TeJIecKoloM Snpua JIOMO- no-

CTpolrJra AJrfl rrero KacceTy Puul.r n penoJlbBepHyrc KacceTy upxuorO-$OKyca' KoTOpbIe 6bIII'I

NPEAHA3HAIICHFJI AJIf, CHIIMKOB YIIACTKOB UE6A IUAVETPOM AO 12,; N IOCYAAPCTBEH I^OM

or1T1aqecKoM r{Hcrrrryre 6rrnu iupoeKTlrpoBaHbl 6eculelenrte cuexrporpa$r,I CfI-79 tl
cfl-80 AJrf, [OJryrreHr{, R npr{MoM Qoryce TeJrecKo[a c[eKTpa 3Be3E B noJle AfiaMeTpoM B

HecKoJrbKo yrJroBr,rx ,rryru cn"r.,rpo"pa$ c[I-72 gnr Qoryca Kaccerpeua, Ha KOTOpOM

MOX<HO 6UnO nony.rllTb II{eJreBbIe cIIeKTpbI snesg. 9epe3 HecKOJIbKO JIeT IOCJIe HarIaJIa

pa6oru 3TIII $uprr.ra IIOMO ycrauonrrra n 6aufire reJlecKora uepnrrrTr n uaurerlt ctpa-

,re cuex.rporpaQ xyge - caustr? rrlolqnrtfi nplr6op AJIfl aHaJI[3a 3Be3AHbIx cneKTpoB'

B 70-e ronrr^[OUO r.rgrotoruJlo AJL 3TIII cnexrporpa$ Cf[-,10 co cBerocurbHr'IMll

KaMepaMrlr AJIq IlorylleEwr C[eKTpoB cna6rrx o6terron B nprMoM Qoryce TeJIecKOna.

3ru npr.r6opt, iarogc*oro I{3roroBJIeH}Ifl Iro-pa3HoMy BoITTJII{ B peryJlflpHyro pa6oty
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3TIII: s pa:uoft cre[eHr{ oKa3aJrrrcL, yAaLrHbrMr.r 3airoxeHnr,re B Hr{x rrAer{ r{ KoHcrpyKTr.rBubre
perrreHlrq, Ho negasucl{Mo or ororo HoBbte acrpo$r,r3r{qecKr,re 3aAaqr.r r{ HoBbre cBe-
TonpueMHlrKH - lrpexAe Bcero, rpoMo3AKr.re 3Oflrr, Koropbre He coBMeulanrrcb c Knac-
cr{qecKuMrr cuexrporpaQaMr{, paccqnTaHHbrMrr na pa6or:y c Qoronnacrr.rHKaMr{ - crrlMyJrlr-
poBaJrr.r co3AaHr{e co6crBeHHbrx npu6opon gns 3TIII n o6cepnaropuu. 3ra "nucrpyrr.ten-
TaJrbHafl caMoAerreJrbHocrb" r{MeJIa r Kprnucxofi o6cepnaropuu rny6orue KopHLI: rroA Herlo-
cpeAcrBeHHbrM pyKoBoAcTsor'{ f.A. IIIaftna HeMer{Kr.re rpo$efturre orrrr{r{ecKr{e cr{creMr,r
CneSorua-Plrxrepa 6r,rnn upeapauleHbr B yHuKaJrbnbre cBerocr{JrbHbre acrpoHoMr,rqecKrre
KaMepbr, c noMorrlbro Koropbrx lpnropuft A6pauonlrv co cBor{Mrr rroMoulnr.rKaMrr orKpbrJr
HecKoJrbKo cor HoBbrx grS$ysurrx ryuauuocrefi n uarueft faraxrnxe H Kpy[Hbre oMnccu-
oHubre crpyKTypbr B Apyrux 3Be3AHbrx clrcreMax; r{MeHHo raKI{M "cauogexrerbHblM" croco-
6oru A.E. Cenepulrft co3AaJr B rrepBbre [ocJreBoeHur,re roAbr r.rucrpyMeurbr orAeJra Qusuxu
Colurla; 6onee gecxu{ Jrer Ha 50-grofirtronoM TeJrecKo[e npopa6orar caMoAeJrbHbrrl npus-
uennr,rri cnexrporpaQ KoHcrpyKllr.rr B.A, Anr6uqxoro; o6urlrputre $o'roenextprqecKue
r{ccJreAoBaHr.rfl 3Be3A rtoA pyKoBoAcrBoM B.E. HnrouoBa rrpoBoAr.rJrr{cb Ha a[raparype,
r{3roToBJrenuoirutrpt B 3naqr,rrerbHort r'repe MoAepHr.r3r.rposaHHoli r o6cepnatopuu, a Har{arble
a 60-e rogu [oJlgpuMerpl,IrrecKue Ha6mogeuua BeJII{cb [oJruocrr,ro Ha "caMo4eflKax".

ffa ngroronneuuori o KpAO SOfInofi upucraBKe AJrs rprMoro Soryca 3TIII, n xoropoli
locJre ArrcKa c ua6opou Qumrpoo 6urlr ycranoBJreHbr rpexKacKa[Huft SOII I{ Kaccera c

JreHTonporrxHbrM MexaHH3MoM, n 1961 r. 6ur Bbr[oJrHeH uepnrtfi qI,IKJI Hayrrnblx lrc-
cnegonanufi ua 3TIII - floryqeHbr $ororpaQur,r MHorrrx BHeralaKT[tlecxnx o6reKToB B

7 yvacrrax AJrr{H BoJrH,

,[o nonyveHrrr 3aBoAcKoro crreKTporpa$a xyge n eror'a $oxyce rerrecKora s 1963 r. 6r,In
ycraHoBJreu rr3rorotsJreHnr,rrt n o6cepnaropI,tr ro flpoeKry I,I.M. Kour,rlona ra H.B. Cre-
rrreHKo soesgnrrrl eurernumul cnerrporpa$, Ha KoropoM BlepBbre s Harueft crpane 6uru
rlofiyqeHbr c[eKTpbr 3Be3A c pa3perueHr,rer',r go 0,06 A; npu gToM c ercuosuqlreri B HecKoJrbKo
qacoB Moxno 6ulo 3aperlrcrprrpoBarb c[eKTp 3Be3AbI go 5'r n Arrala3oHe ot 3500 go
6700 A.

Ycnemnas pa6ota 3Oflnofi rprrcraBKr,r B [psMoM Qoryce crr.rMyJlr{poBaJla [orIbITKI{
nocrporrrb Ha 6a3e roro xe 3OfIa M.M. Ey:rcnona SOfluuft cnextporpaQ gm rpsMoro
$oryca reJrecKo[a, Ho 9Tr{ flolbrrKr{ oKa3aJrr{cb HeyAaqHbrMIr, flocJre qero B 1964 r. 6un
paapa6oran r{ r{3roroBJreu SOflnrtfi cuexrporpa$ gna $oxyca Hecuuta (CII3M -
c[eKTporpa$ SOflnrrri l.A. Mouuua). 3ra "caMogeflKa" orasanacr yAI{BLrreJIbHo xr{-
nyveri: Snarogapa [ocrof,HHoMy "npr.rcuorpy" co cropoHr,r K.K. 9ynaena, MHoroqrrcJreHHbrM
MoAepHr.r3arlurrM creKlporpaoa, oH ycleurHo upopa6o'ran c 3Oflou oKoJro 28 te. . flpanga,
s 1978-1981 rogrr SOfI BpeMq or BpeMeHr{ 3aMeHflJrc, Ha eJleKTpouuo-rpa$uvecxufi
npeo6paeonareJrb crreKTpaKoH, c [oMorrlbro Koroporo fI.fI. fletpoB uoiryarr{Jr creKTpr,I c
llruefinlru pa3perrreHr{eu go 10 MKM rr orHorrreHrreM curnan/uryr'r 6onee 100, qro 3aMerHo
[peBocxoAr{T coorBercrByrorque flapaMerpbr 3OIIa. K co:xarenr,rro, oror AereKTop
oKa3aJrc, BecbMa cJroxHbrM B oKcflJryararlrru r,r He rrplrxlrJlcs ua 3TIII. B r'auHynruer'r rogy
3OfI na CfISMe 6r,rr sar\,reHen fl3C-uarpuqeri, o6erqarcrqeft Aarb BTopyro x<rr3Hb eroMy
cnexrporpa$y,

flo upoexrar',r B.I,1, flponnra AJrfl perueHlr{ pa3rtlrqHr,rx 3aAarr BHeraraKTutrecKl{x I{c-
cnegonannrt 6uru ugroroBJreHbr ABa c[eKTporpa$a A[f, rpqMoro Qoxyca 3TIII r.r cne-
rocunumrri cnexrporpa$ c KoHrleHrprr.recxor? rar'repofi flonona-Boyona Arq Soryca Kac-
cerpeHa.

C 1969 r. noJrrpr{Merpr{qecKr{e uccJreAoBaHr{, flpoBoAlrJrr4cr, sa 3TIII c floMolr{bro I43-

roroBJreHHoro rro [poeKry H.M, Illaxorcxoro ogHoKaHaJrbHoro rroJrsp]rMerpa, xoropufi,
[epBonaqaJrbHo ycrauaBJrr{BaJrcs n Qoxyc Hecuura, a 3areM rroA pyKoBoAcrBoM E.II. A6-
paxeBcKoro AJrfl Hero 6rrn lrsrorosfleH o$cerHbul mg grx pa6orsl n Soxyce Kaccerpeua.
B 1988 r. HaqaJrrrcb ua6nrogeHr,rx Ha lr3roroBJreHHoM Jleuuurpagcxuu Sr.rsr,rxo-TexHr,IrlecKl{M
HHCTHTyTOM r,r MOAepHr,r3r{pOBaHHOM B O6cepBaToprrrr AByXJryqeBOM [OJrrpr{MeTpe - MarHrlrTO-

Merpe c aKycroouru.recxofi uogyuxqueli.
A*
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,(ra nccnegoBaHu, 3Be3AHbrx MarHr,rrnux noleri a 1969 r. lroA pyKoBoAcrBoM A.E, Ce-
BepHoro n o6cepnaropulr 6rrr paapa6orau u co3AaH nepnufi sneagnufi cKaHep-MarHrrroMerp
gra $oryca ryge 3TIII. B 1973 r. r Soxyce KaccerpeHa 6ur ycrauoureH rr3roroBneunsrft
rroA pyKoBoAcrBoM A.B. Ceoepuoro [oJrspr{Merp AJrr r{3Mepeur,rq xpyroaoir [oJrrpr{3arlurr B

rxr{poKr.rx cneKTpaJrbHbrx HHTepBairax.B 1987 r. cKaHep-MarHr{ToMerp n Qoxyce xyge 6un
3aMeHeH paspa6orauuur'a C.I{. flnavnngofi 6onee coneprueuHbrM upr,r6opou - croKcMerpoM
c perrrcrparluerl na fl3C-r..ratpuqe, [o3Borqrculr,rM r{3Mepqrb 3Be3AHr,re MarHrrrHr,re
IIOJL OAHOBpeMeHHO IIO OTAeJIbHbIM C[eKTpaJrbHbIM JrI{HUTIM pa3HbIX Xr{Mr{qeCKr{X gJreMeH-

TOB.

B 1985 r. 6rarogapx corpyAHr.rqecrny c $uncxr.rMr{ KoJrJreraMu n Qoxyce cnexrporpaQa
ryAe 6r,rna ycraHoBJreHa aHrnxrtckaq fl3C-xauepa. llxuquaropaMr,r u oHTy3lracraMr{ groro
HoBoro Artfl orerrecrnesnofi acrpoHoMr,rn MeroAa perucrpaquu cneKTpoB 6rtnn A.A. Eo-
gpr{yK, fI.fI. flerpon, A.I. Illep6axona u ILB.I'Inrus. B pe:ynr,rare 6ttnr Harrarbl
cleKTpaJrbHble na6nrogeur{rr c BbrcoKorlr grcnepcuefi u 6om,ruuu orHoIIreHIreM curnan/uryu,
I{TO TIO3BOJIIIJIO NOCTABI{Tb HA TCJIECKOIE 3AAAqI,I, PAHEE HE AOCTYTIHbIE AJIS COBETCKI,IX

acrpouoMoB. Cefi.{ac Ha cMeHy auuulicxnu npprxoArr He ycryrrarcUr{e r.rM rro ocHoBHbIM
lapaMerpaM oreqecrBeHHrre fl3C-uatpuqul.

B 'reqeuue [Jrr{TeJrEHoro BpeMeHr.r na 3TIII yc[eruHo pa6otanr ABe pa3.[I{qHble ycra-
HOBKr{, r{3rOTOBJreHHbre AJrfl HC[OJrb3OBaHUq TerecKorra B KOCMIIqeCKT{X I{CCJIeAOnaUlrXX. [m
rpqMoro $oxyca 6ula cqenana [pr4c'raBKa c [epeAarcu{eli Teresrguonnolt tpy6xofi, xo-
Topaq flO3BOJI[JIa Ha TeJIeBI{3I{OHHOM SKpaHe CJIQAIITT, 3a ABIIDiK9HI/I9M CpeAI,I 3Be3A AaJIOKI{X
KocMrrqecKrlx xopa6netl, HalrpaBJrsBrul{xc, x Jlyne LIJrr{ fl]raHeraM, r{ B TeueHI{e Horrl{ no-
Jryqarb Ao AecrrKa ror{Hbrx KoopAr.rHalr raK}rx o6rextos. 3a srIflonuenlre orlrx orBer-
crBenubrx r{ccrreAoBaHurt cor:pygrurru o6cepnaropuu fI.fI. ,flo6poHpanrn, B.E. Hraronon u
B,K. flpoxo$r,er 6urn yAocroeHbt locygapcrneunofi upelr.rru. B Ha'rare 70-x rogor
corpyAHr,rKr{ OHAH rr3roroB}rJrr,r AJrs oprrrr{HaJrbHoro cor{eran[, Qoxycoo KyAe LI Heclrauta
Jra3epHyro [yruKy AJu oflTr{rrecxoli loxarllrr Jlynrt I{ upoBeJIrI Mnoro AecrrKoB ceaucoB
TaKr.rx ua6rrogenurl c rleJrbro yroqHeHu, paccrorHrrr{ Ao JIyHbI rr ycoBeprxeHcrBoBaH}If,
Teoprrr{ [BrDKeHr,rrr eroro 6ruor<afiruero K HaM He6ecHoro reJra,

flo-rnguuouy, r,r ceroAirs 3TIII - oAr,rH lrs uau6oree ocHaIqeHHbIx rerrecKo[oB. Eygyuu
orrecHeHHbt"r 6yr,rou KpylHoro reJrecKonocrpoeHll.f,, HarraBIuI,IMcfl B MI{pe cepegune 60-x
roAoB, c rperbero Mecra B cflrrcKe rpynnefirunx acrpoHoMl,IqecKl{x I{HcrpyMeHToB B Har{aJIo

Tperbero AecrrKa, 3TIII npogoJr)Kaer AaBarb Br,rcoKoKarrecrBeHHrle HayqHLIe pe3yJlr,-
TATbI.

Tplr gecxrr,urerru r{HTeHcr4BHoli excnryaraquu IoATBepAI,IJII,I nr,tcoxuli KJIacc Mexa-
u[qecrori KoucrpyKqrru TeJrecKorra. Ecnu He crrl,ITarb HecKoJrbKI,Ix AByx-TpexHeAeJIbHbIx
ocTaHoBoK, cBr3aHHbrx c pefyJr{pHr,IM aJrrcMHHr{pOBaHr,reM rJraBHOrO 3epKaJIa, LI HeCKOJIbKITX

CJIYAIAEB, KOTAA II3-3A IOA"AI,IBAHI,I'I CHCTA AHCM K HOqI,I IPI,IMEP3AJII{ CTBOPKI{ KYNOJIA, TO 3A

Tpu Aec,ir]rrrlleTyrfl.3a cqeT TexHr{qecKux He[oJraAoK TeJIecKo[ [pocTaI{BaJI He 6oree
noJryropa-AByx AecrrKos Ho.reri. 3a erra roAbr cMeueHbr Jrr{rrrb Hacocbl MacJlocrlcreMbl Ir
peryJrrpno MoAepHr,r3rrpyercq oJreKTpoxogrficrno reJlecKofla. Kouevuo, TaKa, 6e3orKa3nafl
pa6ora reJrecKola o6ycnonrena He roJrbKo ero yAarrnofi rouctpyKllllrr I{ BbIcoKrrM
KaqecrBoM rr3foroBJreHyr.g, Ho u reu o6crorreJlbcrBoM, qro B o6cepnaropul{ oH rtoltaJl B

pyKrr B sr,rcureri creleHrr go6poconecrHbrx H [peAaHHbrx geuy ruogefi - BeAylqux Irrr>Ke-

HepoB B.II. A6paxeBcKoro uK.f. Jfuuopexxo, Koropble ua6rapanu ce6e xouauAy rto-
MOUIHT4KOB.

K coxanenuro, KaqecrBo olrl{Kl{ TeJrecKorra, r{3rotoBJreHHort B KoHue 50-x rogon, He co-
orBercrByer coBpeMeHHbrrra rpe6onanusu. TexnoJloru rr3roroBJreHux xpyuuofi acrpo-
HoMraqecxort orrrrrKr{ B Mr,rpe c rex Irop yruJla AaJreKo BlrepeA, Ho uonrtrxra o6cepnaT opuu
noflyrrl,rTb or naurer? [poMbrrlrJreHHocrr.r HoBoe 2,6-u tapa6oJrlrqecKoe 3epKaJIo Jlyrrtuero
KarrecTBa [oKa He yBeHqarucb ycrlexoM.
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' HEKOTOPbIE HAyTIHbIE PE3yJIbTATLI, nOJIyTIEHHbIE HA 3TIII

Kax yx(e yloMI,IHaJIocb, rlepBoe LrccneAoBaHr{e, BbrrroJrHeHHoe Ha 3TIII, cocrosro B +o-
rorpaSr.rpon auutr c 3Oflnofi npuctanrori psAa BHeraJraKTnqecK[x crrcreM r{ aHaJrr,r3e floJry-
rreHHr,rx B pa3Jrr{qHbrx yqacTKax cleKTpa [pqMbrx cHr{MKoB (M.M. Eyrclon, IrI.M. Ko-
rIbIJIoB, B.E, HnxonoB, A.B. Cenepnrrft, K.K. gynaen). OcyqecrwreHHoe Ha HoBorl rrn-
crpyMeHTaJrbnofi 6ase ero lrccJreAoBaHr.re r.rAerlHo npoAoJrxr.rflo r{3yrreHr.Ie raKr{x cr4creM rro
lpflMl,IM CHI{MKaM, [poBoAI,IBIIreecq l.A. IllafiHotvt s C[N{eLIse Ha cBerocr,rJrbHr,rx KaMepax
450 n 640 uu. Elarogapa 6onrureuy Macrrrra6y, 6olr,rueuy vucny $unrrpoB, [epe-
KpbIBaBIxI{x Becb orrrllqecxufi guauaeoH AJrr,rH BoJIH, I{ Bo3Moxmocl'u noJryqarb cHI{MKI{ c
gKcno3I{III{qMIr noptAKa MIrHyr, B r{ccJreAoBarkrkr Ha 3TIII yganocs c 6olt,rueri geranr-
HOCTLIO BLIAeJII'ITb 3MI{CCI{OHHLIe TyMaHHOCTII, rpyn[I4pOBKII MOnoAbIx ropqtlux 3Be3A I4

o6racrll c crrJrbHblM Mex3Be3AHbIM rIouIoIqeHI,IeM cBera B grr4x 3Be3AHbrx cprcreMax. 3areu
B.B. Huxonos, I,I.[. flpounx lr K.K. gynaer paspa6o'ranrr MeroA]rKy xon[qecrneHuori
MHoror{BerHoir Qo:rouerp}rr{ BHeraJraKTr,rqecKr.rx cr{creM, a \L.VI. flpouux r.r K.K. r{ynaen
rIpoAoJIxI{JrI{ TaKI4e Ha6JIIoAeHLlr; oHI{ AeTaJIbHo r{ccJreAoBaJII{ HecKoJIbKo crll{paJrbHbrx fa-
JIaKTI{K, o6Hapy)<uB B HI,IX AecqrKrr rr{raHTcKr{x o6nacrefi r{oHt{3oBaHHoro BoAopoAa, oqe-
Hrtilv ux pa3Mepbl, flpKocrb, Maccbl I{ pac[peAeJreH[e oHeprr{r{ B crreKTpax. [o3Auee
I,I.fI. flpounr u JI.fI. Merux [poBeJrlr MHoroIIBerHyro +oroMerpu]o HecKoJrbKr4x raJraKrr{K
Mapxapa.ua, o6napyx<lrnu I{ I,IccJIeAoBaJru B Hrrx rory6bre KoHAeHcar{r{r4 pa3MepoM B corurr
flapceK; B HecKoJIbKItx TaJIaKTI{Kax CefiQepta oHr{ Harrrrrr4 :ne:goo6pasHr,re KoHAeHcar\r4L,
KOTOpbIe, IO-BIIEI{MOMy, MOryT Bo3MyqaTb rpaBuTaI-IIIIoHHOe [oJIe n6nugw flAep V BJrr4rrTr, Ha
KI4HeMarI{Ky raza.8.I4. flponux uo CHITMKaM r.rgsecrHori raJraKTr4Kr{ flena A o6uapyx<nn
oIITI{r{ecKyIo nepeMeHHocTL' TaK Ha3},IBaeMoro nu6poca, cBetIeHI{e Koroporo o6yclonleuo
cI,IHxporpoHHbIM I{3ryqeureu. B pe3yJrbrare Bcex orrrx Ha6nrogeulrrl a KpAO co3AaHa
KOJIJIeKIII{, B HeCKOJILKO TbICqq CHIIMKOB 6Olee AByXCOT AaJreKtrx 3Be3AHbrx C}rCTeM,
KOTOpafl AO CrrX IIOp I{ClOJIb3yeTC' B pa3JII{rrHbIX rrCCJIeAOBaHIrsX.

Co ruta'rnoIl xaccerorlt Pn.ttt s flp.flMoM Soryce 3TilI q [oJryarr.rJr KpyrHoMacm,ra6sore
CHI4MKI{ TyMaHHocrrr Opnoua - caMoli xpxofi TyMaHHocrlr Ha Br{Ar{MoM y uac ne6e, Koropyro
paHee raKx<e I4ccJIeAoBal l.A. lllarlu. flo ognouy Lr3 TaKvrx cHuMKoB 6ula uoc'rpoeua
nogpo6Hax $o'rouerpuvecKaq Kapra ryMaHuocrrr u [o Her? BbrrrrrcJreHa KoppeJrnltroHuafl
Qynxqua $lyrryaqur:r roBepxnoc'rHoli xprocru. ConocrasJrenre e'roii Qyurqlrr,r c reope-
tu.IecKolTt, Bblr{rrcJleHHorit gm roluoroporcroli ryp6yneu'rnocrr4, rrocraBr4Jro IIo,q coMHeHrre
npeAfloJlaraBlrreec, paHee cyulecrBoBaHr.re Ao3ByKosorl roKa.ubHo-r,r3orponnori r:yp6y-
JreHTuocrr,r s ragosofi TyMaunocrr{.

C nseAeHueu r crporlt lrrrarHbrx 6ecrqerenr,rx cnerrporpa$os C[-79 r CII-80 u rqe-
JIeBoro cneKTporpa$a CII-72, BrIepBL,Ie e Ha[reri crpaHe flo.sBr,rrtacb Bo3Mox<Hocrr, rlo-
nyq&rr, Br,rcoKoKarrecrBeHHbte cneKTpbr cpaBHr,rreJrr,Ho cna6Lrx 3Be3A Ao l2r,-l3rt.B]Ira-
roAap, sToMy A.A. BoapuyK Br,IloJIHI,IJr oaleHr, uurepecnr,lrl rIr4KJr rrccJreAosaHr4ri cnrr,r6ro-
TrrqecKlrx snesg. flporeA{ TIr{areJIr,HbIIl Koru.recrseuHEui aHaJrr{3 HecKorrr,Ktrx cor [ony-
aIeHHbIx ua 3TIII cleKTporpaMM grl{x o6.rerron, Ha Koropr,rx cocyqecrryror cBoitcr-
BeHHbIe XOJIOAHbIM 3Be3AaM MOJIeKyJrspHbre [OJrOCbr r{ 'rrrnr{rrHr,re AJrrr [JraHeTapHbrx Ty-
prannocTerl gMI4ccI{oHHbre nvEvtrr ropflrrero ra:a, co6pan AaHHr,re o xapaKTepe r,rs},{eHeHl,Iir
taxrax o6r,eKToB KaK Bo BpeM, MoIrIHbIx Bc[bnueK, AJrrulr4xc, Mecqrlbr, .raK r{ Ha Bpe-
MeHHbIx llrrrepBaJrax B AecsrKr{ ler, A.A. Eoapvyr rroKa3aJr, rrro Bce pa:luoo6paer,re So-
TOMeTpI{qeCKI4x, C[eKTpaJIbHbIx 14 KI{HeMaTI{qeCKI,Ix xapaKTepr{cTrrK Cl{rr.r6lro'ru.recKr,rx 3Be3A
yKJraAblBaerc, B paMKI{ MoAeJIIr, cogepx<au1eft uopr'ratrnslft xorognuri rtrraHT x pa3pe-
>rennull ras stlcorori crerrenlr nos6yx<genux. Oqeuun c [oMorrlb]o cner{rraJrr,Ho paior,rtorl
r"retograxli ocHoBI{bIe napaMerpbl grl{x Br{ArrMr,Ix KoMloHeHToB r{ olpeAerrrrB B Kaqec.rBe
I4CTOrrHr{Ka BO36yx<AeH[fl, ta3a ropqaryro 3Be3Ay MaJroro pa3Mepa, Koropaq n nugr.il,.rofi
o6racr[ Teptrercr B Jlyrrax KpacHoro rrlraHTa, uo s [aii]',raHoBcKoM KoHTr.rHyyMe Aaer
AocrarorlHo rvrolqnur? rloroK AJrs uo:f,fiSat\I,ru [porsx<eunorl o6olorlK]r rl{[a nnanerapuoft
TyMaHHocrI{, d.A. EorpvyK [ocrpolrJl caMocorJracoBaHHy]o $enouenonorr4rrecKyro MoAerrb
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CUM6I{OTI4qCCKI,IX 3BE3A I'I IOKA3AJI, TITO TAKI{E CJIOXHbIE CI{CTEMbI BO3HI4KATOT B XOAE

ecrecrBeHuofi enonroquu gnoriuux cr{creM c KoM[oHeHTaMI{ pa3HLIx uacc. B flocJleAyrcrqrae

25 :rer gra MoAeJrb, [oryrrrrJra Aarruerturee pasBurpre 6narogapa [orBJreHl{ro HoBbIx

crreKTpaJrbHbrx, paAr{OacTpoHoMurlecKux, nuSparpacHblx I4 yJIbTpaQ[oJIeToBbIx AaHHbIx K

r^Brs.e"rcfl B Hacrosulee BpeMs o6ulenpuuaroft.
Ha cnexrporpaSe CfI-72 A.A. Eoapuyx u l4.k\ Ilponnx I{ccJIeAoBaJrI{ HecKorlbKo

Be-gneg[ I,r onpegeJrrrJrr,r flapaMerpbr r.rx r{3MeHrIoIrII{xcs o6olo.IeK; B rracrHocrl,I, oHIr

HarrrJII{, r{To B TeqeHr,re roAa Macca o6oJrorlKu 3Be3AbI ( Tau yrtreururl{Jlacb rloqrlr BABoe,

Cyrqec'rneuno paculrpr,rJrrrcb Bo3Mox(Hocrr,r Lr3yqeHl4q cra6r,tx o6'rex, on n 6r,tc'rpo-
[poreKaroulvrx tnr,e:r^uir B rpKrrx o6rextax [oc,]re co3AaHI,Ifl B o6cepBaropl{Ir s 1964r.
c[eKTporpaQa gna $oxyca Hecunna c rpexKacKagunrr'.r SOfIoM B KaqecrBe cBero-
[pr{eMHr{Ka - yloMqHyroro Bbrrrre "gorrox[Tera" QfISMa. Ha groM npu6ope f, rIpoBeJI

crreKTpaJrhHbre ua6lrogeuurr BcrrbrxrrBaroq[x 3Be3A TI,Ila UV Kura c BbIcoKI{M BpeMeHHbIM

pa3peueHr.reu. B xoge raKr,rx larpyJrr,Hblx ua6lrogeHxft xa 3TIII perllcrpl4poBairl{cb
c[eKTpbr 3Be3Abr r.r [apaJrJreJrbHo BeJrr,rcb Ha6rIoAeHLIs ee 6recKa Ha cBerocl{Jrtuori 640-r',t'l

KaMepe, rge 6un ycranoBJreH $oroelerrpaqecxoli $otor',retp. B pe:yntrate raKl{x
r{ccJreAoBanrrrf nnepnrre yAaJrocb 3aperrrcrpr,rpoBarb c[eKTpbI 3Be3AHbIx BcnbIIIreK c Bpe-

MeHHbIM pa3peIueHI,IeM llopsAKa MI,IHyTbI, KoTopoe cyuIecTBeHHo MeHr,[Ie xapaKTepHoro
BpeMeHr{ pasBr{Tuq Bc[brrueK cpegneri r 6onr,ruefi I4HTeHcI{BHocreir. 3ro o6c'roqtenrcrro
no3BoJII{Jro Br,IflBlrrb ocHoBHbre oco6eunocrlr crleKTpaJlbHoro pa3BrITI,Ifl BcTIbIIUeK - ltoc.lle-

AOBaTeJTT,HOCTb BO3rOpaHUfl i 3aTyxaH.ttq Sl'Mwccul4 pa3fl[rrHblx SJreMeHTOB, ITOTBJIeHI{e Ha

na.ramHor:r $ase ncuuruKl{ Herlpepblnuofi euprccul{ I,I KparKoBpeMeHgocrb raKoro BcrIbI-

rrrerrHoro r{3lryrreHr{t, xapaKTep r{3MeHeHr{fl IuI,IpIrH I{ I{HTeHcI{BHoCreri euuccuoHHblx lnlj.vir
pa3rur{Hbrx oJreMeHToB, orleH}rrb e$$exr 3aMbIBaHI,Is Qotoc$epnoro c[eKTpa Ha pa3Hblx

ara1r4flx pa3Brrrr{, BcnbrlreK. Ananug co6paunux AaHHLIX [o3BoJII{JI cAeJlarb sax(Hrtli BrI-
BOA O TOM, r{TO BCIbnXKI{ gTOrO TI{[a flBJIgTOTCfl CyIqeCTBeHHO JIOKaJIbHbIMIT [pOqeCCaMI'I,

oxBarbrBarou{r{Mr,r Jrrrrrrb He6orbuyro AoJrIo [oBepxHocrl{ 3Be3AbI, LI rro cBoeli [pupoAe
[paKTr,rqeCKH LIAeHT[rIHbr BC[bIIUKarta Ha COlnrIe, Ha.IaTbIe MHOIO ICCJIeAOBaHI{, BCIbI-

xrlBaroilIr{x KpacHbrx KapJrHKoBbrx 3Be3A Ha 3TIII 6rrnu npoAoJlxeHr,r H.V. IllaxoncxoIlt,
Koropafl c noMorrlbro cnex'rporpaQ a CII-72 flpoBeJla IrccJIeAoBaHI{e eM}IccI{oHHoro cneKTpa

taxux o6.r,exroa s cnororiuoM cocrognl4rr; KoJrl{rrgcrneuurtfi aHaJrIi3 loryqeHH},Ix cleKTpo-
rpaMM [o3BoJrr{Jr 3aKJrroqI,ITb, rrro [[oTHocTb BeIrIecTBa n xpoltoc$epax 3Be3A TaKoro rlrra
[plrMepHo Ha [opqltroK BeJrr,rquHbr Bbrrue, qeM Ha Connqe, u ero o6crorrerl],crBo cBr3r,I-
Baercs. c 6otee rraorqnori sHeprerrrKort scnr,rueqHofi axrusflocrl,I KpacHblx rapllrxon. Bo
BpeMs ognoli rr3 BcubrrrreK TaKoro :rura 6rrla o6napyxena 3HaqllterbHafl, acvv,uerpvts.
npo$nnx rogopoguorTr ?Murccrrrr, xapaKrepHafl v EIts. corHerrHblx BcrIbIIUeK. I-{urn cnext-
parrbHbrx ua6arogenut? Bc[brxr{Baloulnx KpacHbrx KapJIrrKoBbIx 3Be3A Bo BpeMrI Irx BctIbIIueK
r,r n cuororiuoM cocroflHl4rr, BbrrroJrHeuur,tfi na 3TIII, BoIrreJI B rlficflo rex I{cxoAHbIx I4c-

cnegonauuft, r{3 Koropbrx K HacrorrrleMy BpeMeHr.r BL}rpocJIo o6u[pHoe HalpaBJreHlre
3Be3AHo-coJrHevuofi Qusrrrr.r.

B reqeuue pqAa rer H.C. tlyaaena, K.K. Yynaen u B.fI. ManauyurenKo BeJTII Ha

CfI3Me peryJrrrpHbre ua6nrogeuux 3Be3Abr HD 215441 c MaKc[MaJIbHbIM Ir3BecrHbIM Mar-
Hr{THbrM rroJreM; rro grr.rM AaHHbrM c yrracrr.reM A-pa B.Baficca 6rtn cocraslen Atlac
c[eKTpa e'ror7r aaesgr,r u oupeAeJreH xapaKTep [epeMeHHocrI,I ee c[eKTpaJIr,HbIx lt'rnuh.

fipyroe Bax<Hoe Ha[paBJreHr{e pa6orr,r ua CfI3Me - gro Hatrarble B KoHIIe 60-x roAos
K.K. YynaentlrM lr B.I,L flpourarou na6nroAeulrr crIeKTpoB ,Aep aKTI{BHbIx raJraKTI{K.

C corpyg4uraulr Cneqnalr,nofi acrpoQlrauuecrolt o6cepBaroprll{ I{.M. Konr,lJIoBbIM I{
B.A. JlnnonerlKrrM oHrr [poBeJrLr na6lrogenufl pfrp,a TaJIaKTI,IK Maprapxna u 15 u-? uux
orHecJru x ceft$eproncxuu. B 1972r. B.I,L flponr,rr r,r K.K.9ynaer o6napyxunlr cloxnuri
xapaKTep [epeMeHHocr}r gMLIccI{oHHoft II,IHI,Iu Hp a cnexrpe TaJIaKTTIKI{ Mrk 6. K na-
croflrueMy BpeMeHr{ K.K. Yynaen rpoBeJr cuexrpo$oroMerpuqecKyro o6pa6o:rKy cBol{x
MgoroJrerHrrx cr{creMarr{qecK[x ua6nrogeunri 7 raxwx o6'beKToB, B KaxAoM ng nux o6na-
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pyxeHa 66ruuaq nlu u6nuuaq cleKTpaJrbHafl rrepeMeHHocrb. Bor uecrolr,Ko rIpLIMepoB

nafi geuuofi rrM HecraIII{oHapHocrE TaKIID( cLIcreM.
Y ranaxrur NGC 4151 r.r NGC 7469 6una rpocJrex<eHa oBorlol{I{q creKTpoB or rl,Ira

Sy1 < runy Sy2, r.e. KapArrHaJrbHafl cMeua xapaKTepa npo$r.rner? oMIrccIroHHErx Jrunuft, ea

2-3 uectqa r.r nocneAyrorqnfi o6parurrfi uepexog K rr.Ily Sy1; nponegeHuble rapaJIJIeJIbHbIe

Qor:or'.rerpuqecKlre na6lro4erurx o6napyxNnu [pu [epexo[e or runa Syl x rruy Sy2
cr{JrbHoe ocna6lenue 6lecxa pr yBerr,rqeur,re rroKpacHeunfl s.Epa. flpoc:rue crarl{crl4qecKlre
coo6paxeHlrf, ocHoBaHHbIe Ha e'rux sa6lrcAeul{{x, noKa3brBator, qro rlepexoAbl
Syl =+ Sy2 = Sy1 unorue raJraKTr{Kr.r c aKTrrBHbrME qApaMI4 AoJIxHbI HeoAHoKparHo
r{cublTbrBarb Ha [porflxeHr.rrr cBoefr xI{3Hr{. B erux r{ccJreAoBaHlltflx [pI{HI{Mar[ yqacrtle
MocKoBcKr4e acrpoHoMbr B.JI. OrmHcxI,uit, B.T. fiopoueuxo u B.M. Jlro'ruri.

Y ralaxr:uxr Mrk 6 ea l6 fler narpynurui na6nrogeuuri orMellenbl cI,IJI[,HbIe Lr3MeHeHIrrI

rrHTeHcr{BHocTrr r{ Br{Aa npoSuna rfiHptfi Hp, cocToflulero I43 3 roulouen'r: qeu'rpalruolit,
orHocrrreJrbHo y:roft; Quoreronoft, o'rerqeuuofi ua 3000 xufc, u orHoclITeJIEHo cra6olf ll
rur,rporori (lo 10000 ru/c) rounoHeHrbr. B ony6nuxoaaHnoM Arlace upoQrneri etorf ruutlu,
BbrrroJrHeHHoM Ha ocHoBe KpbrMcKr4x na6nrogeunri, o6uapyx<uBalorcq Becr,Ma cxoAHlre
Mex<Ay co6ori crpyxrypbr, pa3lleJreHHbre 3aMerHr,rMr,r [poMe)KyrKaMrr BpeMeHr.r, Bo BpeMfl Ko-
Topbrx upoQunr rru:nuu rrMeJr coBceM r.urori xaparrep. Ilo-ruqltMoMy, gro cBl{AereJlbcrByer
o6 ycrol:rulrnoft npocrpaucrBeHHori crpyKType Berr{ecrBa, pa3rr{rrubre oJreMeHTr,r ro'ropoft
cBerflTcfl B pa3Hbre MoMeHTbr B 3aBr{cr{Mocrr.r or MeHqroqlaxcq ycnoriurl rroHr,r3arlrrrr lr Bo3-
6y;xgenua gTrrx oJreMenron. CyrqecTBeHHbre r{3MeHeHr{, npoSunx rprlf^vwt Hp 3aperrrcr-
pr.rpoBaHbr raKx<e B crreKTpe raJraKTr.rKrr NGC 5548.

J-nersue ua6lrogenra N-raraxrlrru 3C120 w l9-tersue ua6nrogeulra ax'rrasuorl ra-
JraKTrrKr{ Mrk 509 [oKa3aJrr{, rrro nprr r,r3MeHeur,rrx 6recxa ,Aep Ao 2 paz u colyrcrByroull{x
r{3MeHeHr4ffX IOTOKa B JrLtIi.Vrt4 Hp C XapaxTepHr]rM BpeMeHeM n 4-5 rvrecaqen npoQr.rnr, erori
JrLlHIlIlr OCTaBaJTC' [paKTrIqeCKLI HeI{3MeHHbIM.

15-netuue ua6ruogeuur nexynapuorl raJraKTlrKr{ NGC 1275 o6uapyxunu uocrosncrBo
loroKoB B Jrr,rHrr{x [OIII] npn rr3MeHeHr{rr 6necra qApa Ao 4 pae, nogT BepAr.rJrr,r AByx-
KoMloHeHTHyro crpyKTypy 3alpeqeHHrrx rr.rnr.rri c pa3uocrblo cropoc"reri oKoJro 800 rrtdc.

flpunegennue pe3yJrbrarbr cBr{AereJrbcrByrcT o 6orlruou pa:uoo6pasuu tateruuil,
[poucxoArrrqr4x B flApax aKT[BHbrx ralraKTrrK ra o6uapy>xrEBaeMbrx flpu c[eKTpaJrbHbrx r,rc-

cJreAoBaHr,rrrx c BbrcoKorryBc'rsurenbuorl annaparypori.
Bo nperraa yloMsHyroro BbrIrIe Helpo[oJlx<I{TeJrbHoro uclom,3oBaHr{a cueKTpaKoHa Ha

CII3Me B KarrecrBe cBero[plreMruara fI.fI. flerpon r.r B.ft. lpr.ruuu rpoBerrrr ua6rrcgerurx
3Be3A Trrfla T Tensqa u o6napyx<uJrrr flepr{oAr,rarecKr{e r.r3MeHennr npoSuJr, gMr{ccr{oHHErx

truttuit Ho u Hp B crleKTpe RW Aur, o6ycnonnenxbre HeoAHopognori crpyrrypofi 3Be3AHoro

Berpa.
Ha nocrpoennou B.I4. flponrxorra cnextporpaQe rprrMoro Qoxyca 3TIII orr rrpoBerr oAr{H

I{3 rlepBr,Ix crreKTpaJlbHbrx ua6ruogeru{rr KBa3apoB. KoJru.recrseuurrri aHarrr,r3 grtlx cneKTpoB
r{ TorAa xe [oJryqeHHbrx Ha Ox<nofi craHrlr,rr{ |AI,IllI flocnyx<rrn ocnonoll AJr, [peA-
ro><ennorl 3.A. [r6aer'r trB,kI. flponrrov AByxKoMloHeHuroli MoAeJrrr ra:osorl o6olo.rxr
raxux o6rexroB c cyu{ecrseHHoir crparu$uraqneri Qurr,rvecKr{x ycJroBnrl, ro'ropax c paa-
JrrrrrHbrMr{ rtaogra$uraquxMrr ocTaeTcs o6ulenpnnarorl u no ceroArulluHrrft geur.

flosgnee Ha ApyroM cuerrporpa$e rpqMoro $oxyca, rocrpoeHHorrr B.?I. flponuxovr, r.r

Ha nepeAeJraHHoM cr{JraMra o6cepna'ropwLr AJrs. npqMoro $oryca 3TIII :anogcKoM crreKT-
porpa$e CII-110 VLl4. llpouwr c 1971 no 1986 r. Berra na6rrcgenlrx aKTrrBHr,rx rarraKTrrK r,r

B pe3yJrlTare ycraHoBl4Jra o6tquocrr, KoppeJrrrlrrur [oKa3arelq rlBera rr ernusareuruofi
rxr{pr,rHbr nogopognorTr oMr{ccr{r{ AJU UeHTpaJnurrx o6nac'reir uoplram,nrrx u ceriSeproBcKrlx
raJIaKTIrK, o6uapyx<una r{ r,rccJreAoBaJra [epeMeHHocrb oMl{ccl4ouurrx nr.ruurl B cleKTpax rpex
cefi$eproncKl,Ix railaKTI,IK I4 floryr{uJra xapaKTeplrcrlrKr{ r{ecrarlr{oHapHbrx BoAopoAHb]x
crpyKTyp B gTrrx o6:sexr:ax. B .racrHocrr4, ona o6uapyxlrira [epeMeHHocrr,6amneponcroro
AeKpeMeHTa B cleKTpe raJraKTr{Klr NGC 7469 r{ 3anoAo3plrJra nepeMeuHocrr, 3arrpeqeHHr,rx
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rr{Hr.rft B crreKrpe raJraKrr{Kr,r NGC 1275. flocreAru.rfi pe3yJlbrar frBllrcfl BecbMa HeoxI'IAaH-

HbrM r,r, c ognort cropoHbr, Bbr3BaJr florrbrrKrr Aarb eMy reopernqecroe o6tgcneHl{e, c

gpyrori - "3aKpbrrb" ero 3KclepLrMeHTaJrbHo; Ho KoHceHcyc B eroli gucryccuu rue 6r,ttr

AOCTr4fHyT.
Ha ugro'rosreHHoM s 1988 r. roA pyKoBoAcrBoM B.lI. flpoulrKa creKrporpaQe gra Qo-

ryca KaccerpeHa B KarrecrBe cBerorrpr{eMHr.rKa I{crroJlb3oBaJracb fI3C-uarpuqa, qro [o3Bo-
Jrr{Jro rroJryqaTb crreKTpbr c B},IcoKr,rM oTHOIITeHHeM Cr{rHaJI/rUyU, fIO TaKI{M AaHHLIM
B.[1. flpoullx u C.I. Cep.eeu paccMorpeJrr.r xapaKTep [epeMeHHocrrr oMllcctloHHoro
crleKTpa HecKoJrbKr{x aKTI{BHbrx rarraKTlrK; B qacrHocrlr, 6ur oqeHen pa3Mep o6racrl,I
(oxolo 20 cseroarlx cyrox), n xoroport B raJraKrrrKe NGC 4151 Qopuupyrorcf, IrrupoKl{e

trtrHtrrt, u rroKa3aHo, vro ua6lrogaeurtft upoQrnl rfir.urrt Ho n e'roI:r raJIaKTI,IKe flyillxe Bcero

[peAcTaBnreTc.rr MoAem,ro peJrrTrrBr4cTcKoro Ke[nepoBcKoro AIIcKa pa3Mepou orono 30000

rpaBr{TarIr{oHHbrx paAr,rycoB r{ c r{3MeHeHIreM [oBepxHocTHoft flpKocr[ B lrt4],i^r411 IIo 3aKo-

H! y-s12. Ha erou cnexrporpaQe B.fI. lprnuu rtoryrrl,ul crreKTpbl pqAa Kracc[qecKI{x 3Be3A

'runa T Telr,qa a o6nacru lu:ourv Ho ra rn$paKpacnoro rpl4rlJlera KarbII[q rl [oKa3aJI, qro
yt44t4kr Kalrbur,rfl cr{creMarr{rlecru ;ixe BoAopoAHbIx ttuttuit, I{ He I,IMe}or a6cop6quouultx
KoMrroHeHT; gTor Ha6Jrrogarenrnr,rri $arr uog'rrepAl,IJr cyu{ecrBoBanre ctpatuQuKaulrl{ B

3Be3AHoM Berpe raKrrx o6terron vr flBt4Jrcfl. apryMeHToM B [oJlb3y pasnuT oli B.fI. fpu-
HrrHbrM ra A.C. Muqxenuveu MoAerIu croxacrulrecKoro 3Be3AHoro Berpa.

Annaparypa n Soxyce ryUe 3TIII BnepBbre [o3BoJIIrJIa orerrecrBeHHblM acrpoHoMaM

floJryqarb 3Be3AHbre c[eKTpbr c caMbrM BL,ICOKI{M pa3pelrleHl.Ieu, neo6xogl4MEIM AJIfl

nara6onee AeraJrLHoro u3yr19"r, Qusuuecrux ycronurl 14 xuMurrecKoro cocraBa 3Be3AHbIx

a'rrr.roc$ep. Kax yxe y[oMrrHaJrocb, crrepBa sgecs 6un ycraHoBJIeH I,I B TeqeHlre HecKoJIbKax

ner yc[eruHo pa6oran rr3r'oroBJrenHr,rr? n o6cepnaroplrrr eruennsnurri cnex, porpa$. Br,r-

[oJrHeuHbre Ha HeM na6lrogexua [o3BoJIr{JII{ I,I.M. Kour,Inony u C.K. 3efinalony o6ua-
py>(r.ITb u a'ruocSepe oAHorO cBepxrl{rauTa BapIIaqIIH cKopocTel:I MUKpO- I{ MaKpo-

iyp6ynenrnbrx ABr{x<eHr{ri r,r ycranou.rrb cxoAcrBo xl{MlrqecKoro cocraBa arr'.roc$ep geyx

cBepxrlrraHToB rr xr{MrrqecKoro cocrara coflne.IHoll aruoc$eprt, flplrqeM n atrtloc@epax
3Trrx AByx :oesg 6r,rlo uarigeno orKJroHeHr4e ycnonufi noa6yxgeuufl I{oHoB Ia uelitpartnltx
aToMoB oT paBHoBecnux. B.JI. Xoxnosa rro SlueJrJrbH[,IM C[eKTpaM IICCJIeAOBaJIa ABe

MapraurleBbre 3Be3AbI - Cr And u 7t Boo A - r.r o6napyx<I{Jla n ux a'rr',roc$epax geQuqr'm

telrws. 14 crarrnuri ug6r,r'ror MapraHIIa, rarl,vtr., ilTT pufl vI cKarl4t4l
B L966 r. HarraJr pa6o'rarr 3aBoAcKor? cuexrporpaQ xyge ACfI-14 c rpeua KaMepaMI{ I{

6onr,ruorl gu$parqr,rouuofi peruexofi. Ha eror'r npr6ope 6blr BbIlorIHeH IIL{KJI I,IccJIe-

4onauuli, cBq3aHHbrx c r{3yqeHr,reM rfilrTvrx B 3Be3AHbrx aruoc$epax, roropufi, KaK rr3BecrHo,

cJryx(r4T r,rHArrKaTopoM onpeAeJreHHbrx npoqeccoB x[Ml,Iqecxoft esol]oIII{I{ 3Be3AHOrO Be-

qecrBa. M.E. EoapvyK HaruJra 3aMerno rroHrrx<eHnoe orHorreHlre cogepxauuit LilCa s

aruoc$epax flepeMeHubrx M-snesg runa SR, [o3AHero cy6xapnura I,I BcrlblxlrBaroqeft
3Be3Abr. A.A. u M.E. Boapuyru o6napyxr{Jrr,r, qro B arMocQepax rpex cBepxrI,IraHToB
nurwil n 10 pas MeHee o6utew, qeM B Mex3Be3AHori cpeAe rr n aruoc$epax MoJIoAbIx 3Be3A,

cgepx<aHr4e yrJrepoAa B arMocQepax grrrx cBepxrrrauTon r 4 pas MeHbIIre, Ho I{Meer Mecro
zs6r,rror Harprrfl [o cpaBHeHrto c corHeqnoir aruoc$epofi. H.C.9ynaena o6napyx<una
cMeuleHrre rIeHTpa Tfl)KecTr{ Irr4]f.vr:,1t iluTl/,s, B C[eKTpe MarHlrTo[epeueunol]r 3Be3Abl, r{To

Mo)Ker 6urrr csqgauo c aHoMaJII{efi [soronuofo cocraBa ororo oJIeMeHTa rro cpaBHeHIrIo c
cooTBeTcTByroqr4M cocTaBoM arr'roc$ep HopMaJrbHbIx :nesg. ona [poBeJIa TaK>(e aHaJIIr3

xr{Mr{r{ecKoro cocraBa MarHr,rrorreper\,leHHbrx snesg B crB u73 Dra. B xoAe t{ccJreAonanuIl

3arMeHHo-[epeMeHHbrx sne:g T.M. Pa-rxoncxaq o6napyxlua sMltccrllo n ruuuu Ho n

cneKTpe EM Cep H [epeMeHHocrr, upoSr,ruel:r cnerrpaJlbHblx ruuulir 3Be3AbI Y822 Aql,
cBg3aHHyrO. nO-Br,rAr,rMOMy, C H9CTaIII{OHapHOCTbtO Cl{CTeMbI.

I{ccregonaHr{r{ 3Be3AHr,rx arr'rocQep co c[eKTporpa$ou n $oryce KyAe 3TIII crarla
oco6euno e$$errunnr,r [ocJre roro, KaK o6cepaaropua npao6pera 6rtcrpogelicrByroqyrc
3BM. B 1980 r. JI.C. Jko6rartaxoa paspa6oraJr [porpaMMy pacr{era crrHTerlrrrecKl{x 3Be3II-
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Hbrx CneKTpOB rro MOAeJTTM 3Be3AHbIx aTMocoep, KoTopaf, OCHoBaHa Ha 6oJlee peailtc-
Tr{qecKr{x $usuvecxux [peAlloJloxeur.rqx, rreM Te, qro JrexaJII{ B ocHoBe [puMeHqB[reroc,
paHee MeroAa KprrBbrx pocra. Cnepra yKa3aHnbre reoperflqecKue pacrrerbl cJryxIIJrI{ AJrfl

aHaJrr{3a crreKTporpaMM B},rcoKorl gucnepclu, floryqaeMblx rpaAIrIIIroHHbIM $ororpa-
$nponanraer'r cleKTpoB; [ocJreAHr{e 6 rer x raKr,rM r,rcxoAHblM AaHHbIM rplr6anrnucr
fl3C-cnex:rpbr, rAe yAaercs Aocrr{qb Ha rroprAoK-[oJrropa 6oree abrcoKoe orxorrreHrre
curnal/uryu, rrro [o3BoJrqer craBurb r{ pe[rarb 6onee roHKIre 3a[aqu vrccileplBarufl
3Be3AHbrX arrraocQep. Ha ocnose s'roir er<cuepr{MeHTaJrbHofi r,r reoperuqecxorlr 6agr,r 6un
BEr[oJrHeH o6ruupuurl pflA r{ccJregosaHur:r, JI.C. JLo6lruxon a H.C. rlynaena HaITIJII{, tITo

xr,rMrrqecKr.r rreKyJrrpHbre 3Be3Abr cr And v,73 Dra o6uapyxunaroT aHOMaJILII{ B coAepx<aHlarlx

erelaenros rc 34 [opsAKoB BeJrrrtrrrHbr. B nau6oree uogpo6uo ra:yvenuoli rpyuue "ue-
TarrlrrqecKr.rx" snesg ?I.C. CasaHos r.r JLC. Jho6nMxos o6napy><r,rnu cplcreMarlryecxuri poct
cogepxaHuft oJreMeHToB c pocroM nx aroMubrx HoMepoB, I.r 6II,I3KuMI.I K grlrM o6texrau no
cBoeMy xlrMr,rqecKoMy cocraBy, KaK rroKa3anu JI.C. JLo6lrlrxon u T.M, Pavroocral,
oKa3aJrr{cr, nyJrbcr,rpyrcqae [epeMeHHble rl{[a 6 sct.

flpu uccreqoBaH:aW arrtroc$ep 3Be3A-cBepxrr{ranToB cneKTpaJlbHoro KJIacca F A.A. Eo-
flprryK r.r II.C. JLo6ur"rxos ycraHoBrrJrr{ Lr36bIToK Harpus, LI HaIrrJrI{ o6tscuenue raxorYt

aHoMaJrr{u B cr.rHTe3e sTOrO SJreMeHTa B HeOH-HarpLIeBOM TepMOf,AepHOM IILIKJIe; B 9TI,IX x<e

aruocQepax ouu o6uapyxutu pocr unxporyp6yrerrHoll cKopocrlr c srlcorofi lI rIoBbIIueHI{e

Ltorvaat\uu )Kerre3a BcreAcrBue orKJIoHeHLL ot ycnonr.rli JITP. M.E. Eoapvyx, I4,C. Ca-
BaHoB u C.B. Bepgroruna c KoJrJreraMu Eg Kr.resa, Mocxnu n Tapty onpeAeJII{JrIr co-

[epx<aHrre JrerKr{x SJreMeHToB r{ oTHorrreHr{e r{3oTorroB yrJlepoAa n aruoc$epax 3Be3A-

raraHToB creKTpaJrbHL,rx KJIaccoB G-K. A.A. Borpvyx, I,1.3. 3rnlrtrc n VI.C. Canauos
r,rccJreAoBaJrrr a'ruoc$epu gnyx G-xapJrrrKoB, rrMeroql{e BblcoKue coAepxaHl{f, rtr4Tkts. Lt

o6nagarorque 3Harrr.rreJrbHorl xpor'rocQepuofi aKTrrBHocrblo. Anarus I,I.C. CananoBblM xli-
Mr{qecKoro cocraBa AByx cr{creM runa RS CVn npunen K BbIBoAy o BbIcoKoM AIrfl Ltx
cleKTpaJrE,Hbrx KJraccoB coAepxaHr{r,r r,lrruts, B r.rx aTMocQepax, coxpaHfl}ollleMc, Aaxe npl{
AorryqeHr{r{ o Halrurrr{r,r xoJroAHbrx nqTeH Ha [oBepxHocTI,I eTLIx :nesg. B [ocJreAHI{e roAbl
ollvrcarIHas TexHoJrou,rfl aHaJII,I3a 3Be3AHbrx C[eKTpOB yCEeTXHO npl{MeHqeTcfl c IloMou{b}o
paspa6orannoro JI.C. JLo6uurorr,rM MeroAaM AJU pa3AeJlbHoro o[peAeJleHlrf, xl{McocraBa
cfleKTpaJrbuo-gooriurrx crlcreM no I4x cyMMapnoMy c[eKTpy.

C nor"roulr,ro fl3C-rar'repbr crreKTporpaQa ryne yAaJrocb [orytlurb prA LIHTepecHbIx

pe3yJrL,TaroB no Susure Hecrarlr{ouapHbrx 3Be3A. Tax, n xoAe I{ccJIeAoBaHI,IrI cBepxruraHTa
p Cas A.A. Boxp.ryr, M.E. Boxp'tyr n fI.fI. fletpon 3aperucrprrpoBaJll'I AoBoJIL'Ho
6uc.rpoe - 3a oAr{H Mecrq - Qopullponaufie y erofi F8-sne3Abr MorreKyrqpHoro crleKTpa,
coorBercrByroulero reMreparype uosgxeri K-snesgr,r. P.E. lepru6epr, I4.B. l{tv,us n
H.I4. Illaxoncrax o6napyxtrJrrr recHyro aHTlrKoppeJrsrpro nogopognol:r ov,uccurt B creKTpe
Bcrrbrxr.rBaroqefi aneagr,r EV Lac u .6necxa 3Be3AbI, T,e. rlpflMoe cBl{AereJrbcrBo cBfl3rr

TeMHr,rx Qo.rocQepubrx nrreH n r.pKfix aKTLIBHbIx o6nacteft xpor"roc$epL,I 3Be3AbL

fI.fI. flerpoB [poBeJr c[eKTpaJrbHufi uonuropuur nnnuli Harp]IeBoro gy6lera B creKTpe
3Be3Abr rnua T Teusqa RY Tau r{ no xapaKTepy r3MeHeHua npoSunr erux nunur? rpl{IrreJr K
BbrBoAy o cyulecrBoBaHrrl{ Bocxogf,rqru l,t Hr{cxoArrqrrx gnnrexul:t cpaBHI{TeJrbHo xoJIoAHbIx
Macc B 3Be3AHoM ne'rpe etofi 3Be3Abr, Koropoe Mox(Ho, BI,IAuMo, paccMarpl{Barr, KaK

3Be3AHr,re aHaJroru coJrHeqHblx upory6epanqen.
flomsyxcr, gauerHorl qyBcrBr.rrerbHocrblo f[3C-r'ra'rpr,rqr,t n 6lux<nefi r,ru$paxpacuoli

o6lacru, A.f.,IIIep6aKoB B[,rrroJrHnl Ha6rroqeH:afl, pflEa HecraIII{oHapHbIx 3Be3A B JrHHI{I{

reJrr.rfl 10830 A, aHaJrlr3 Koropbrx, [poBeAeHHbrfi n corpygHl{qecrBe c MocKoBcKIrMH,

$r.rncrur,llr H I,IclaHcKIrMI{ Ko.JrJIeraMr{, no3BoJIHJI ycraHoBrrrb cllHxpoHHocrb BpaIrleHIrrI I{

op6lr.ranruoro o6parqeNr,rf, flepBurrHoro KoMrroHenra Kauerrur, $oprrtnpoBaHl,Ie reJILreBoIl
gMr.rccr{r.r B oKpecrHocrflx BHyrpeHHefi TorrKu Jlarpanx<a r{ [epereKaHlle BeulecrBa or
M-rr.rranra r 6elouy KapJrr.rKy B crrcreMe HR 1105, Bapr{aq[Ir npo$unx erolt TLTHLTLI B

cleKTpax aKTuBHbrx gnoriurrx cucreM rnna RS CVn.
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A.E. TapacoB HeAaBHo 3aKoHrrr.rr o6urupusll:r qr.rKJr r{ccJreAonaHuri B- Ia Be-snegA rro KyAe
fl3C-crrerrpaM B o6nacru r.nuuir BoAopoAa rt terufl,. Ou o6napyxr{Jr [prMbre cBr{-

Aererrr,crBa gaofic'rnenuocrrl Be-:sesg 59 Cyg rl K Dra, qnorlcr:neunocrb r.r cnuu-op6r-
ralsHr,rfi pe3oHauc y e Per r{ HnTeprrperr.rpotsaJr [epeMeHHocrr, $oroc$epurrx nr.rur.rrt e'rofi
3Be3Abr B paMKax MoAeJrr{ HepaAr,raJrbHbrx nyJrbcaqufi, nnepnrte AeraJrbHo [pocJreAr,rJr
uegneHnr,rft c6poc o6ono.rK[ o And l,r [epexoA ee r{3 cocroruua B-saesgbr B cocrorHr,re Be,
o6Hapyxur BbrcoKyro aKTr,rBHocrb 3Be3Abr ( Oph, [poflBJrf,roqy]ocf, B 6trcrpoft uepe-
MeHHosru rerlresori lrvrrvtv l,r co[poBox[arctqyrccq qacrbrMn c6pocauu o6oro.mr,

C uolroulrro ycraHoBJreHuoro B KyAe cKaHepa-MarHlrroMerpa A.B. CeaepHoMy lr
B.M. KyarulrHoBy yAaJrocb 3aperlrcrprrpoBarb Marur.rrHbre floJrfl 3Be3A cira6ee 200 fc;
TaKa, BbrcoKa{ aryBcl'Br{TeJrbHocrb arr[aparypbr rro3BoJruJra o6uapyxurr y HecKoJrbKr,rx
spKr,rx Am-sne:g r4 3Be3A-cBepxrHraHToB 6rrc'rpue rr3MeHeHr{, r{x MarHr{THrrx nolefi c
xapaKTepr{brMrr BpeMeHaMrr noprAKa cyroK.

Becrua paenoo6pasnbr pe3yJrbrarbr Br,rrroJrHeHubrx ua 3TIII H.M. IIIaxoBcKr{M r.r

IO.C. EQurtroBr,rM floJrapnMerpr,rqecKr,rx rr3Mepeuuri, B xoAe Koropbrx ucrroJrb3oBaJrr{cb
rroJrflpr.rMerpbr, rrocrpoeHHbre B o6cepnaropuu, u 5-xananrHufi Qorouerp-noJrspuMerp
A-pa B. fluupolr,l us @rurxugr.ru. 3gecr BrepBbre 6srua uauepeHa Jrr{HefiHafl [onrIpLI3aIIHfl
oflTr{arecKoro u3[yrreHufl pflAa aKTI,IBHrIX raJlaKTI{K- cefiseptoBcKr{x ,Aep, KBa3apoB rr

raqep'rnA; Arq HeKoTopbrx r{3 Hr{x BrrepBbre rrccJreAoBaHa 3aB}rcrrMocTb [onspI{3aIII{I{ oT

Anr{Hr,r BoJrHbr u3ryqeHlrl r{ rroKa3ano, qro B o6rexrax co 3Haqr{TeJrbHbrM BKJIaAoM
co6crnengo rarlaKTrrr{ecKoro r.r3iryrreHl{.g [oJlgpr{3all[s yMeHbrrraerc, c gnnnofi BoJrHbI, TorAa
KaK B JraI{eprI,IAax r,r cr,rJrL}Ho [oJrgplr3oBaHHblx KBa3apax o6rrvuo ua6rrogaetcs nnocxull
cleKTp noJrqpr{3arluu. Y xnasapa 3C273 o6Hapyx(eubl LI3MeHeHLII uoirspu3al{rrl{ Ha

BpeMeHax oKoJro cyToK, r{ 9Tr{ rr3MeHeHr,rt KoppeJrr{pyroT c Bapr.raqr{sMr.r paAlro[oToKa.
B 1973-1915 rr. Ha rroJr{pr,rMerpe AJrfl KpyroBorf norapusaqrr.r B IIrupoKLIx cneKrpaJlbHblx

r{HTepBarrax A.E. Cenepnurl u B.M. KynuuHoB lr3MepI{JIIr KpyroBylo [oJrrplr3ar(Hlo
KBa3apa 3C 273 r.r Atsyx raJraKT[qecK]rx peHTreHoBcKItx ucrorrHlrKoB.

H.M. Illaxoscxofi u trO.C. E$uuoB BlepBbre r{3Mepr.rJru Jrr.rHeriHyrc roJrqpLI3aIIuIo ourl,I-
trecKoro [3flyqeHr,rrr BHeraJraKTr{qecKr.rx cBepxHoBbrx u o6napyxulu HaIur{ue uepeuenHoli
[orqpr.r3arlrdn ux co6grneHHoro r.r3JryrreHr,rs, cusaHHofi, [o-BfiAI{MoMy, c pacceflHueM cBera B

uec$eprvecxux o6onoqxax. HartAenrr 6nrcrpr,le HeperyrrrpHbre H3MeHeHI,Lfl rIoJIflpLI3aIIIrpI
r.r3JryrreHr,rfl Hosori Jle6egr 1975, qro raKxe Mox(Ho cBr3arb c HecI{MMerpI,IqHoqrbIo
pacrpegeJreHr.r, oKoJro3Be3Anoro BelrlecrBa. C gpyrofi cropoHbl, y pr.1a 6rtsrulrx HoBL,Ix,
KapJrI{KoBbrx HoBbrx u nononogo6Hllx 3Be3A 3aMerHa, co6grBeHHa, rroJrrpl{3arll{rl He o6ua-
pyx<eua, qro cBr.rAereJrbcrByer o cpaBHr{TeJrcuort 6eguocrr,r paccer{Balou{ero BelrlecrBa B

coorBerc:rnyrcIql{x gnofi urrx cncreMax.
H.M. IllaxoncKorl u IO.C. ESur'roB orKpbrJrr.r repeMenHyrc co6crreunyrc ronflpl{3allr}o B

OTITI{IIECKOM II3JIYAIEHI{I{ TAIAKTEqCCKI{X PEHTTCHOBCKIIX IICTOI{HI{KOB SCO X-1, CYg X-1,
CygX-2 r,r Her X-1, y [ocJreAHero o6napyx<eHa KoppeJrqqr.rJr floJrflpr{3aquu c op6uraJrbHbrM
fleprroAoM, B rracrnocrr.r peexufi Bc[JrecK [oJrflpr.r3arlur{ Bo BpeMrr 3arMeH[f, peHTreHoBcKoro
rrcrorrHuKa. flo ua6rrcgeHuqM ua 3TIII onrr BnepBbre flocrpor.rJrlr cpeAHr{e KpHBbre xoAa
napaMerpoB rnuefisorl iroJrflpr{3arlrrr{ [oJrspoB AM Her u AN UMa n oupeAeJlrrJru
opr{eHTarl}rr{ MarHrrrHbrx ocefi erux cr{creM, flepnrre oAHoBpeMeHHbre r{3MepeHn.fl B [orocax
UBVRI nraner?Hori u xpyronoli [oJrrprr3arluu o[Tr.rrrecKoro u3rytreHus floJrrpa AM Her
[pr{BeJrr{ K BbrBoAy o cyrrlecrBoBaHr{r.r Ha groM o6.t'erre u3ryqamqux o6lacrert c cy-
rqecrBeHHo pa3[[rrHL,rMr{ HalprxeHHocrqMr.r MarHI,rrIIoro nons. B 1990 r., KorAa 6JIecK

eroro o6reKTa AoBoJrL,Ho [oJrro ocraBaJrc, Ha HlI3KoM ypoBHe, H,M. IllaxoscKofi u ero
olIeccKr.re KoJrJreru I,I.JI. Angponos t,r C.B. Konecuuron o6Hapyx(firu r{crre3HoBeHue Kpy-
roaort uoraprr3arl[lr, u ero o6croflTeJrbcrBo uoT pe6onalo HoBoro [oAxoAa K [ocrpoeHrrro
MogeJrrr florqpoB u Sopr"rynrpoBKe Kpr.rrepr{rr [prrHaAJre)KHocrLI K o6rexrau raKoro rulra,

B 1969 r. ua 3TIII 0.C. EQur'ron n H.M. Illaxoncxofi roryrrur[ repBbre AocroBepnble
uoflqpr.r3ar{uoHHbre vtiv.epemws. BcflbrrrrKr.r xpacnori KapJrr,rKoBofi 3Be3AbI AD [,eo Ir He IraIrrJrLI
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3HaqraMori [oJrspr{3al{Iru B u3lryrreHrrlr BcnbIrrrKI,I; oror Bax<HbII;I AiIq reopfiu 3Be3AHL]x
BcrrbrrueK pe3yJrbrar 6r,rr uogT nepx<AeH HeAaBHo rrpu [oJlspl4MerptrtlecKrlx I,I3MepeHrIrx
culrnoir rr flpogoJrxr.rreJrbHorl Bc[brIrrKI{ Ha gpyrorl 3BesAe roro x<e rI,I[a - EV Lac.

Ha 3TIII 6r,rnu auepnbre rrpoBeAeHbr cr{creMarl{qecKlle MHoroIIBerHue ua6rrogeuua
luHefinorl loJrqpr.r3aqr,rrr 3Be3A rraua T Tenr,qa, oHr,r rroKa3aJrr{ cnoxnstft xapaKTep usueireuuft
rroJrflprr3ar{u[ c cr{JrbHo uexrrouleftcf, 3aBHcLIMocTbrc ee napaMeTpoB or IIJII,IHL'I BOJIHrI.

Cnoxnrrrt xapaKTep r,r3MeHeHr{rl [apaMerpoB [oJrflplr3aqul,I co BpeMeHeM Ir c gnuuoll BoJIHbI

o6uapyxeu uplr ua6lrogeHr{flx Ha 3TIII sneegu R CrB Bo BpeMr ee MrrHrrMyMon 6recra
1972 u 197'l rr. (IO.C. E$nuon).

flpu nonapuMerpfiqecKux Ha6JrrcAeHVsx Ha 3TIII necroJrbKl{x KoMer IO.C. ESur'aon,
H.M. Illaxoscroir Ir r{x Ayrxan6uncxue KoJrJrerr{ H.H. KraceneB, H.B. Hapuxuaa u
f.fl t{epuona HarrrJrr{ 3aMerHyro floJrrrpr.r3arlrtcl n $asax [porr{Bocrorrnrrfl 14 HafluqI,te raK
Ha3brBaeMori orpr.rr{areJrbHorl BerBr.r $asoroli xpunofi rr,rneriHoli noJl{pl,r3ar$Ir, cBoircrBeHHoft
paccerHlrrc Ha TBepAbrx rlacTl,Iqax,

Eorarcrno r,rHcrpyMeHTaJrbHoro ocHarr{eHr,rr 3TIII nosroJrrer He roJrbKo pe[rarb pa3-
Jrr4rrHbre acrpo$usnvecKl,Ie 3aAarrur \pu rtccileAoBaHlrlr pa3Hblx o6rex'ron, Ho I{ rIpoBoArITb
BcecropoHHee r,r3JryqeHr{e rrHTepecHbrx ne6eurux ter. flpur'repoM TaKoro u3nyrreHr.u Moryr
cJryx<r4Tr, [poBeAeHHbre r.rccJreAoBanlrs Honori Jle6ega 1975 - oAHoro rr3 caMblx ,pKlrx
o6rerros gToro rlr[a 3a rrocJreAHr,re Aecf,TuJrerlrx. 3ty Honyro orKpL'IJI BetlepoM 29 an-
rycra cryAen:r MocroucKoro yHuBepcrrrera C.trO. IIIyrapoB, rpoxoAlrnruutt npaxtlxy n

Kpuucxort la6opa'ropnu IAI4III, u qepe3 [orrraca locJre orKpr,r'rr.rg 6rrrr.r Harrarr,r ee

ua6nrogeuux ua 3TIII. Elarogapx rarori o[eparnBHocrr.r B[epBbre yAanocb ronytlnlt ,tr-
coxoxa.rec'rbeHHbre cneKTpbr nororl 3Be3Abr B rrpeAMaKcr{rrralr,uotl Sase, xorga ona o6na-
pyx(rrBaJra oco6ennocru c[eKTpaJrL,Horo KJracca 82, u arann3 ee "ropfuero" a6cop6-
r{r{ouuoro cleKTpa [o3BoJIrrJr o6uapyx<urr 3Harr]rrenbubuii ug6r,t'ror< teilrzrs,, yrJlepoAa, a3ora
rr KrrcJropoAa [pr{ HopMaJrEHoM cogepxaHrrr{ KpeMHns, Yxe Ha3aBTpa 3Be3Aa "oc'rrrna" go
c[eKTpaJrE]Horo KJracca A2 c npo$uJrflMl{ TLIIa P Cyg, a eu{e qepe3 AeHE ee cleKTp cTaJr
IIIICTO SMIICCIIOHHbIM, IIO KOTOPOMY OIPEAEJIEHIIE COAEPX(AHH.f, ICPETITCJIEHHbIX EJIEMEHTOB,

cyulecrBeHHbrx AJu rroHrrMaHrrf, snesguoir gBoJrloqr{rr noo6rqe rr BcnbllrreK HoBr,Ix B qacr-
Hocrrr, craHoBr{Tcq BecbMa 3arpyAHr{TeJrbHbrM. 3T oft xprofi Honofr 6rtro uocnauqeHo Muoro

AecffTKoB r.rccJreAoBaHl{fi, no nrrcoroKaqecrBeHHble crreKTpbl B flepByto Hotlb, noryqeHnr.Ie B

KpAO, ocrarrr{cb yHr.rKaJrr,Hr,rMr.r. flocnegyrcullre na6lrogenuq Honofi lle6egx 1975,
Br,r[oJrHenHbre na 3TIII r.r Apyr[x reJrecKo[ax o6cepnaropr.u, no3BoJIr{rIpI rroslpolrrb KpI,IBbIe

6necxa 3Be3Abr B pa3Jrr{qHbrx yqqcrKax crreKTpa, [pocJlegllrb ocHoBHbIe oco6eHHocrll pa3-
Brrrrrs c[eKTpa B BlrA]rMoit u 6tw>xr.efi. r,nrQparpacuofi o6nacrqx, orlenl,trb ocHoBHbIe napa-
MerpL,r c6poruennort ragosor:r o6oro.rxr.r rl nocrpor.rrb ee [pocrpaHcrBeHHo-Kr4HeMarl4tlecKylo

' MoAeJrb, onpeAeJrrrrb uapaMerpbr [oJrrpr,r3arlfin n o6uapyxl{Tr, y[oMI{HaBIuI,Iecfl BLIrrre I{x
u3MeneHr{q Ha pa3HL,rx craAnsx pa3Br.rrrrff Honoft, oqeHrirb aepxnufi flpelleJl noroKa

T-KBaHToB r,r aM[JrrrryAbl 6uctptlx nynrcaqul:r onrlrrrecKoro u3ryrreHus (A,H. A6paueHxo,
A.A. Eoxpvyr, B.I,I. Eypnauren, E.M. Bragulrrupcxr.tft, T.C. lanxlrHa, P.E. lepur6epr,
trO.C. EQraruon, B.11. Kpacuo6a6qer, B.fL Mananyruetmo, 0.I4. Heurnop, B.B. IIpo-
roQrena, T.M, Pa.rxoBcKar, A.A. Creuanxn, B.f[. Oot'tllu, H.[I. Illaxoncxar, H.M. IIIa-
xoocxolir, A.f. II{ep6aKoB, KoJIJrern r.rg Ys6eKI{cralJa v Tagx<uxroaNa).

[pyruu [pr{MepoM rrrrrpoKr,rx acrpo$rmr.recKr.rx uccJregosaHur:r r{rrrepecHblx He6ecHblx rer
nog "erugofi" 3TIII, Moryr cJryx(r,rrb [poBoArrrluecs yxe B Ter{eHI{e 14 rer Ha6rroAeHus
[eKyJrflpHoro o6t,erra Kynauo-XouAa - [peAeJIr,Ho MeAJreHHoIl rionofi 3Be3AbI. B enoxy ee

MaKcr{MaJrbHoro 6necra Ha creKTporpa$e CII-ll0 6unu nonyveubl creKTporpaMMbl,
Koropbre no3BoJrr.rJrrr upoBecru aHaJrr{3 $oroc$eprr o6rexra s etoll Sa:e; npu etor'l 6trno
narlgeno, lrro rro BceM ocHoBnuru SusauecKl{M napaMerpaM Lr xlrMrrqecKoMy cocraBy
arlaoc$epu o6texr KynaHo-XoHAa coorBercrBoBaJl B To BpeMJ{ HopMaJIbHoMy F-cnepx-
rEraHTy. Bo nper'u r.ny6ororo Mr{H}rMyMa 1980-1981 rr., o6ycnonJreHHoro $opt'lr.rponanrter"r
oKoJro3Be3AHori nnrnesofi o6ono.u<lr, 6unu nonyreHbl cneKTporpaMMbl gToro o6'r,eKTa Ha
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3xcxypcue LuKoJIbHI{KoB ua 3TIII

CfISMe; oHrl [oKa3aJrr,r yHrrKaJrbHoe correraHue H3ryqeuus Qorocrpepu xoJloAHoro ruraHTa
u cnJlbHoro gMI4CCIIoHHoro C[eKTpa c MHoTOqIICJIeHHbIMII ItrlH.ltrlMu peAKO3eMeJIbHbIX SJIe-

MeHTOB y! rrvr:flvrav.iyt, xapaKTepHbrMu AJrfl corHgqHoft xportrocQeprrr. B noclegnue roAbl npo-
r{cxoAlrr negnennrrfi nepexoA erorir nosofi 3Be3Ar,I r ue6ynpnl'rc cra4l{ro, rl xapaKTepHble

AJu Hee npoQrura orgenurux cleKTparbHrrx rnnufi perncrpupyrorc{ Ha cnextporpaQe n
$oryce KyAe, a npeAcraBJreHue o6 o6u1eu xapaKTepe cueKTpa ganu fI3C-c[eKTporpaMMbI,
floryqeHubre Ha KaccerpeuoBcKoM cnexrporpa$eB.V. flpouuxa. (Kar u B cJryqae c Honofi
Jle6ega 1975, ctexrpaJrbHbre Ha6nroAeHr.rfi o6rexra Kyoauo-XoHAa Ha 3TIII conpo-
BoxflaJurcb $orouerpnvecKrrMu, rroJrf,pr.rMerpuqecKrrMu u cnerrpoQoroMerpmecKr{Mrr r{3Me-
peHr{rMu Ha Apyrux reJrecKo[ax, ]r Ha pa3Hbrx craArrflx grrrx r{ccJreAonarurfi B Hux yqacr-
BOBaJra 3aMerHaa qacrb corpyAHlrKoB orAeJra - T.C. Eelxxnira, H.I{. Eougapr,
P.E. Iepul6epr, 0.C. EQuuon, B.[{. Kpacuo6a6qen, E.fI. flannenKo, II.II. fletpoa,
II.C.,Canauos, K.K. rlynaer, H.?I. IllaxoscKaf,, H.M. Illaxoncxofi, A.f. Il{ep6aroa, a
TaK)<e KoJrJrerrr ne Poccnu, @uunsnAnn,9exnn, Cnonaxrara n Eonrapnu.)

flepevncnenHbre pe3yJrbrarBr He r{cqep[brBarc)T coBoKylHocrr actpoQu3utlecKux AaH-
Hbrx, noJryrreHHbrx 3a rplr \ecyrTtrilervy. ua 3TIII. He ynor'axuyrrr uccneAosaHr{r, He rIpI{-
BeArrrue K KaKr{M-rru6o xonxperHbrM pe3yJrbraraM, KaK u prA HeyAaBrrr}rxc, rrucrpy-
MeHTarbHbrx Haqranannfi - Bce oro ecreirseHHrre rBAepxKI{ acrpoQusnvecKoro "trpo-
lt3nogctBa". Cnegyet raK)r(e lrMerb B BuAy,.rto 6ouee 10ret- Ao BBeAeHua n ctpoft 2-r"r

renecroira s Illeruaxe, 2,6-r',r peQteKropa n Eropaxaie u 6-r"r BTA s CAO - 3TIII 6rrn
eAr,rHcfBeHHBrM KpyrrHbrM TeJrecKorroM, HS.Koropor'l pa6oraJr[r acTpoHoMbr r{3 pa3Hbrx
acrpoHoMr{rrecKux yrrpexgeurfi naruefi crpaHbr rr crpan coqrraJrrrcrr.rsecKoro coApyxecrBa.
14 ceksac lOTo Bpeuenll 3TIII BblAeJlrercfl AJL Tpl{e3x<rx ytleHblx. Y.recrt Hayqnble pe-
3yJrbrarbr, uoryqeHHbre Bu3r{TepaMlr Ha 3TIII, He npeAcraBraercfl Bo3MoxHbrM.
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B culorunoft tr.rxopagxe Harrrux HaytrHbrx 6yguefi MbI Bce pexe o6paqug_Yc.1 *
yAr{Br,rrerbHo rry6oruu u oprrr{HaJIbHbIM I{ccJIeAoBaHI,If,M fplaropur A6pauouuva lllafina.

Bce uenrrire ocTaeTc, cqacTI[BIdeB, KOTOpbIe MoryT noAeJII{TbCq JI}rtIHbIMI{ BOCIO-

Mr{HaHIIf,MI{ 06 grOM BbIAaIOuIeMcs tIeIOBeKe. HO XaXgytO flCHyrc Horlb B KpbIMcKOM

rroceJrKe Hayunou pa6oraer 3TIII - geficrnyroqrfi naMsrHur f.A. Illairuy, uecylqufi ero

cBeTJroe r.rMrr cJreAyroqr{M aoKoJreHr{f,M r{ccJreAosarereri Bcelennoft .

f rny6oro 6narogapen A.A. Eorpvyry, B.f[._lgunuuy, fl.ft. [o6poHpaBI,IHy,
[I.IL Ilerpolr!; C,VL fliavuHge, B.ll-flpouuKy, 4:IA. flpoxur, T.M. Paqxoncroti,
I4.C. Casa;ouy, c.r. cepreeny, K.K. tlynaery, H.M. Illaxoncxotrly n A'f' Il{ep6arony sa

roMorrlb B [oAroroBKe sToro coo6qeuux.

Anpens. 1992 r.



BOCTIOMLIHAHI,Ifl O TPUTOPUI4 ABPAMOBPITIE
lI nEJIAIEE OEAOPOBHE TtrAIiHAX

9.C. Epogcran

B noa6pe l94l r. rpyfl[a corpyAHrrKos C[]"reugcxoro orAeJreuua llynroncrort o6cep-
Baropr4r4 Bo rJraBe c aiagerraurorra lpuroplreru A6parraoon.re\a IIIaI:IHoI\a npu6r,rna r A6ac-
ryMaHcKyro acrpo$r,rsuuecKyro o6cepnaroprro n lpysuu. Kpor,ae lpuropua A6pauoBrrqa c
xenorl llerareefi Oegoponuorir, B rpyrre 6u.nu Braglrurp ArercarrgpoBrrq Anr6uqrrafi c
ceur,eri ra Bepa Oegoponna lase, xoropa, He3aAoJrro Ao grr,rx co6brrnri BepHyJracb r.r3

3aKrror{eHr.u H [puexaJra ras flymona B KoMaHAr.rpoBKy c rleJrbro ua6rro4eHr,rx 3Be3AH[,rx
c[eKTpoB Ha MeTpoBor"r peQnexrope. Orur [oKr{HyJrr{ Currrerscryro o6cepraropuro n
crparunorl crreurKe, [ocKoJrbKy orcryflJreHr{e Harx[x nortcr upolrcxoAr{Jro xaracrpo$uvecrn
6r,rcrpo, Ho ycrreJrrr 3axBarrrrr, c co6ofi caMoe qeHHoe. 3ro cnerporpaMMbr, HayqHafl
Jrr.rreparypa r4 Apyr[e Marepr,raJrr,r, Heo6xoguurre Arq rrpoAoJrxeHr{fl pa6orbr, flounro,
KaKr4M[ rr3Myrreur{brMr,r our{ flpr{exanr,r n A6acryMaHr,r. [o Baryr',rn oHrr gBaKyr.rpoBaJrr{cb

MopeM, a r{epHoe Mope yxe [oABepraJrocr 6ou6apgupoBKe, AaJrbrrre lr Ha xeJre3nofi gopore
6r,rru 6omrurre rpyAuocrut B cBfl3vt c r'lo6unrsaqwefi apuuu u o6rqur'r cMJrreHr{eM. I,Is Kprrua
n fpyswro flyrb oKa3arrc, AoJrrr,rM r.r ne6e3ouacHr,rNd.

.f npuexana n A6acT yrraancryro o6cepnaropr,rrc rogoM paHb[re u: JleulrurpaAa rro oKoH-
\arrrrl yur,IBepcr{Tera, I{ B grr{ TparrrqecKr{e AHr.r AJIfl uaruetf crpaHbl I{ ArL Bcex Hac MHe
JrI{rIHo Bbl[aro 6onuruoe cqacrbe 6rrasro [o3HaKoMrrtrrca u o6tqarbc, c raKI{MI,I srrcoroo6-
pa3oBaHHr,rr{rr acTpoHoMaMr,r, J[oAr,Mr{ BbrcoKrrx MopaJlbHbrx KaarecTB tr flpKvtMrr }rHArrBI{-

AyarrbnocrrMra. fprroprar? A6parraoer.r.r [poI43BeJr Ha MeH{ B[eqarJrerl{e orreHr! ryMaHHoro u
go6po>xenareJrbHoro rreJroBeKa. Ou ronopun rurxurla M{rKaM roJrocoM, crpeMfiJrcq [o3Ao-
poBaTr,cr nepBbrM rlpu BcTpeqe c nro6upr qeJroBeKoM, Mne ragalocb, qTo oH 3IraeT o x<r,r3Hr{

1'o, qTo oKpyxarcul[M He [puxoArrT B roJroBy.
A6actyuancraa o6cepna"ropvs B To BpeMs HaxoAr4Jracb B craAr{r{ craHoBJrenrrf,, He

xBaraJlo >Krr!rbs., cry>xe6nrrx nor"rerqeuuri r{ MHororo Apyroro, Ho AnpeKTep o6cepnaroplru
E.K. Xapag3e, KaK xoporuurt,aAMr,rHr{crparop r.r opraHn3arop, floAerr,urcq c sBaKyr.rpo-
BaHHbIMI'r reM, rrro 6r,rno s ero pac[oprxeHl{I,I, r.r Bce Koe-KaK pa3MecTlrJrI,rcr,. flo.rrrn sce
MecrHble corpyl{Hr4Kl,I, 3a r{cKrroqenraeu Cnyx6rr Connqa, r,r oBaKyrrpoBaHHbre pa6oranu n
oguorl, AoBorrbHo 6onsruori rouuare-ta6oparopr,ru. Cnegye'r orMerrrrb, rrro rrorB.reHne
cuMela3cKlrx corpyAHl4Kon n A6ac'ryuaucxoft o6cepnaropurr B gro rpyAHoe BpeM, BHecJro
3Haqr{TeJrr,Hoe o)KrrBJreHr4e KaK B HayqHyro )Krr3Hb, TaK rr B arrraocQepy sceri x<figHr.r,

B e:rorl nonori, cr:ecnennoft o6cranosxe cfiMev3cKafl, rpyrrfla rroA pyKoBoAcrBoM
I-.A. IIIafina rrplrcryrrllJla K aKTI{BHoMy, y[opHoMy n3yqqrrrc c[eKTpoB 3Be3A uo c[eKTpo-
rpaMMaM, [oryr{eHHLIM s Clt',reuge Ha l02-cartrwMerpoBoM pe$nerrope - xpynneriureru
TerlecKone roro BpeMeurE. 3a a6actyrraancrzri uepzog l.A, IIIafiu [poBeJr 6onruroe r
I-leHHOe I{CCJTeIIOBaHI'Ie [O OnpeAeJreHr4ro r,r3oTolr{r{ecKoro cocTaBa xoJroAHbrx yfJreBo-
AopoI{HbIx sne:9. B"erori pa6ore aKTr,rBHoe yqacrrle lprrnrJra B.O. lase. Ert xanocr rorga
o 6apaxe HeylorHo I{ xoJroAHo. Ona negr [prdexaJra n CIalaeus Ha KoporKoe BpeMr,
HarlerKe. Ona na MeHq npoLI3BeJIa cl{JrbHoe BrIeqarreHlle: nrrcoxoo6pa3oBaHHat, 3HaB[raq
HecKoJILKo I4HocTpaHHbIx q3bIKoB, 6rectatqe ocTpoyMHaq rr BMecTe c TeM KaKa{-To He3a-

@ Ko,rrexrun anropon, 199.5
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tquqeHHafl, XOguru c sefi n AaJIbHI{e [poryJIKII AJII MeH, 6ulO upasgHI,IKoM, oHa BcIo

Aopory qrirTaJla rro IIaMTITu cTI,Ixtr pyccKux u sapy6exHblx rrogToB. flailsru y uee 6ula
fiopa3r,lTeJrbHafl.

kI 
"rq" 

B pyccKos3brrrHyrc rpyffry BxoArrJrrr Huronon Bragur,aup Bopnconuu ra ero xeHa
Err,rganera IioncraurnHoBHa. Bragnuup Eopuconuv IpI,IH]IMaJI aKTIIBHoe yqacrfle B

opraHr{3ar{Er{ A6amyuaucxofi o6ceprar:opru,r eu{e 6gy.ru corpyAHIrKoM AcrponouduecKorb
LrHcrrrryra r JleuuurpaAe r{ B o6cepnaroplrn 6rrn cBo[M qeJroBeKoM. Ilepeg roftuoft uog
pyKoBoAcrqor"r B.E. Huronosa 6rrn ugroronJreH oJrerTpoQoror'aerp pI ycraHoBJlen ua 33-cu
peQnexrope. C conperrteHuort ToqKr,r 3pe.Hrrr ouerrpo$otoMerp 6rtn npuunS[IBHbIM, Ho oH

66ln uepmru s ConercroM Corose, u Ha HeM Muoro rr c oHTy3l{a3uou pa6oraJlu BcIo noftuy
H flaxe rro3xe. Bnagur*lup Eopu0onuv 6slt rorga necenuu rr )KrcHepaAocrHblM qeJIoBeKoM,

HecMorp.rr Ha [oJryroJroAHoe cyrqecrBoBaHue. Ou 6ul 6omurru, go6pogyurnrrM IrryrHI{KoM,

opraHlr3aTopoM AaJrbHI4x [oxoAoB rro orreHb Kpacr4BbIM MecTaM B BOCKpeCHbre EIIII U,

aoo6u1e, 6ru, .11o Ha3bl,Baercr, Ayutofi e6qeffsa.
flot"rHro, KaK x(ena B.A. Anr6r,rrlKoro, Iligut Vlnr;ula.u,tua, paccKa3aJra Iraue,.xaxoli tuu-

Hori .rparegraefi uocnyxuro Airs fpraropux A6par',roar,rua us6pauue ero n 1939 r. gefict-
B[TeJrbHbrM arJreHoM AraAeunu nayr CCCP. Ou 6ur rlorpflceu, [prlrueJr B Hel,IcroBoe
coc,rorHr{e, xoreJl ornpaBurb.TeJrerpaMMy'B AxaAer"ruro HayK c orKa3oM or groro ua6pa-
rly!fl, tto xeHa u coTpyAHrKII yMoJIUJII4 ero He AeJIaTb 3ToIo, 'faK KaK 3a 3T[IM MOTJTO

rrocJreAoBaru 6or gnaer .rro. OH orreub ocrpo [epexrrBaJl pa3rpoM KoJrJreKTura f[yn-
xoscrofi .o6cepn4ropnu s t936-1937 rqAax r.r ru6eur HecKoJrbKux raJraHTJIrrBbIx

acrpouoMoB, Irllrenno ero o6crosreJrbcrBo I,I npl4BoguJro lpuropux A6pauonu'ra n

oriraf,Hue, Tererpauuy c orKa3oM oH He [ocJralr, Ho AJrs ce6tnrnopupoBaJl oro ras6paune ra

Hu ycrHo, Hu rrracbMenuo cJroBo "aKageM[K" ue Qr,rrypupoBaJro B ero xrr3Hlt. Tonrxo xorga
ndr6epa Ha.[rux BortcK- s soriue asuo o6ogHaqlrJlacb, Ipuroprfi A6pauonuv HarraJI

ocyrlecrBJrflTb r,r4ero lro co3AaHr{ro 6onrurofi acrpoQr.rsuuecxofi o6cepBaTopl{u n Kpunray u
BoccraHoBirenurc Cnprerascrofi o6cepnaropu[ - lro groMy rIoBoAy oH flucaJl u 3BoHuJI rlo
r:eneSony us A6acryr'taun n Ara4eMI{Io HayK I4, rroMHIo, npou3Hec: "Ionopur aKaAeMuK

IIIafiu, - Hi yr.ri6ascr, go6aarau, - uHarre ue 6ygyr cJry[taru". I,I uosxe oH Bo3MyIrIaJrcs

6ropoxparu.recrori o6cranoxofi r Arageuur{ ff TeM, qro raM vI,IHoBHI,IKT cql,ITalorcfl
TOJTbKO C aI(aAeMr,IKaMI,I.
, B 1944.r. Kprrru 6rrn ocno6oxAeH or HeMerlrux noficr, Ipuropufi $,6par'aonuu I4 corpyA-
HLrKlr nprrgxanlr n Cuueu3, Ho Hrr xr{Tb, uu pa6oratr tarr 6rtno HeJIb3fl - o6cepaaropnx
6rraa paspyureHa, 6onrurori AoM cropeJr, o6opyAonanne u 6u6tuoreKa BblBeseuu a lep-
MaHr4ro. Bcrala orpoMua.fl 3aAarra BoccraHoBurr Cnueugcryro oScepnaTopulo I,I Haqarb
noucKu noAxoAflrrlero Mecra AJrfl crpo4TeJrbcrBa Hosoll o6cepnaropuu, Vlurer,cuBHo Ha-
rraJrocb BoccraHoBJreHne Clrueuscxofi o6cepBaropuu u )KuJIbIx nouerqeunft. B ctpou-
TeJrbcrBe rrprrnr{MaJrrr aKTuBHoe yqacrlle Bce corpyAHraxr.r. Ha.ranocb crpol,ITeJrbctso Honofi
acrpo$nsuuecrofro6cepBaropuu, KaK TorAa He3brBaJrrr, n Mauryue. C.ractrnnuu o6btoq-
TeJrbcrBoM AJu rakoro 6onuuoro crpourelrbcrBa B pa3pyrueuuofi sofiuofi crpaHe [ocJry-
)Kr{Iro ro, rrro B uroJre 1945 r. rpe3uAeHToM Axageltura uayr 6rtl us6pax Cepreri I4saHonu.r
Banunos, Bllgaroulr,rftcs $nam, c umpoKnMu HayqHbIMu I{I{TepeeaMI{, on rny6oxo u ucKpeH-
He trnTepecoBaJrc, acrpoSuarroii u 6uu ApyxecKr,I pac[oJroxeH r [-A. Illaftuy. Onn 6rtln
3HaKoMbr erqe no flymory, rr rpare[rrro flymoua s L937 r. on rry6oxo uepexnnar. [I,
KoHeqHo, Cepreft HaaHosu.r 3narrureJrbHo o6ner.ruu I.A. IIIafiuy carrault rpygltrtfi nep[IoA
ua.land,c-rpor{TeJrbcrna o6cepnaropurr. flounto, rax 6onegneHHo rrepexuran lpuropuft
A6parrroauv ruesaunyrc cMeprb. C.L\. Banunosa,25 f,HBaps 195 1 r., I43 ero KBaprrrpbl
AoHoclrJrcfl "PeKBlteM" Moqapta.

Cpasy,.flecJre aracrlrqHoro, BoccraHoBJreur,rx o6cepBaropuu BcraJra 3aAar{a o uonort
TeMarrrge gua'o6cepnaroplrrrt, rir rar AJrr cleKTpocKouuqecKux l,IccJreAoBaunfi ue 6ruo
coorBercrByroulux r4rrcrpyMeHTop. I{Meq.r cBoeM pac[opffx<eHuu orHocrrreuruo ue6otr-
rxrrp rerrecKorrbr, rroA pyKoBoAcrBor"r f.A. Illarina ero corpyAHuK[ Haqaru rrccJreAoBaHr{.fl B

nbsofi rorqa o6nacru actpo$vr3vKvt, csssaHHofi co cse.reHl,Ier',r nogopoga, orpoMHl,Ix
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cKolrIeHI{Ii [a3a, Ha3LIBaeMbIx raJlaKTurrecK[Mr.r quQQysurrlrr{ TyMaHHocrrrran. 3a KoporKoe
BpeMs yxe B 1950 r. 6slr ory6rnKoBaH nepnr,rrl c[lrcoK 3Mr,rccr{oHHbrx ryMaHHocrerl, n
1951 r. - nropoli crucoK. Er,rno o6napyxeHo oKoJro 200 nosrrx ryr',rannoc'reri. Cauoe ar-
rrtBHoe yqacrr,re B err{x na6rrogeurax [pr,rHr{MaJra B.O. lage. f.A. IIIaftn npragaBaJr r.rc-

Krlloqr{TerrbHoe 3HarreHrre Ha6rroAeHuqu, Ou ue [o3Borqr ce6e npouycKarb Hr{ oAHoro iraca
qcHoro ue6a 6es ua6nrogeuuri r{ peKoMeHAoBaJr sro MoJroAbrM corpyAHr.rKaM. Ou c.rr,rran,
trro B Apyryrc uovr 6ygyr Apyrr.re KocMI.IqecKIIe ycJroBr.u u roBopr{Jr: "B gpyryro Hovr, 6yger
Apyroe He6o". I4snectro, qro BcerAa [porpaMMbr ua6nrogenuli l.A. IIIaftna craBrlJrr{ 3aAa-
qy oTBeTr{Tr, na raror?-nu6ygr uonpoc, urr.reroulzri [plrHrIrIlI{aJIbHoe 3HarreHkre AIIr, actpo$IE-
3I4KI{ AaHHoro BpeMeHr4, u [oJryrreHHble AaHHbIe cJryxil{nu Arq reoperllqecKlrx o6o6rqenr,rrt.

B eror fleprroA ru 6r,ua cocraBJreHa KoJroccaJrbnae [porpaMua ua6rrogeuuir gtrt
r{ccJreAoBaHr,rq Mfle.ruoro flyrn c rleJrbro BbrflBr{Tb cBfl3b oMr{ccuoHHbrx ryuaxHocrefi c
MorroAbrMr{ 3Be3AaMrr, cBr3b ra3a n reuuoli MarepIlI,I, Koropa, [poqBrqer ce6q ronxo s
rlorJlorrleHr{r{. B ua.rane 50-x roqon [oBbrcr{Jrcf, rlHTepec K Borrpocy o6 o6pasonaHrrr{ 3Be3A.
Iloucxlr MonoAtrx 3Be3A rro cleKTpaM n $orouerprrqecKr{e uccJreAoBarrrlq r.Ix oKpyx<eHr.r,
MorJrr{ npoJrr{Tr, cBer Ha ery upo6reuy. 14 Ha-vvHafl. c 1950 r. era rporpaMMa crarra
ocyulecrBJrrr[,cfl MoJroAbIMr.r corpyAHlrKaMrr Orgena 3Be3A r,r ryuauuocreri, pyKoBoAuMoro
l.A. Illafinornr. Cnerrparr,Hbre cHr,rMKr{ floflyqarucl n uonol]r o6cepnaroprau Ha gnorixou
acrporpa$e c o6r,ex'rrasHorl npuerrrofi, a SorouerpuqecK[e cHr{MK}r 6rrllr nonyveHtr B

Cnueuge. 3a secronr,ro Jrer 3HarrrrreJrr,Has .racrr Mrequoro flytu 6r,tna neperpblTa, rI
orgeJrbHr,re yqacrKr,r nogpo6no r{3yqeubr. Ho o6o6u1arcqero }rccJreAoBaHr{q no erorl
lporpaMMe cAeJrano ue 6trro. flocle cMeprr,r f.A. Illartua gra reMa He [oryqaJra [oA-
Aepx<Kr{ co cropoHbr aAMnHr,rcrpartr[[ u qepe3 HeKoropoe npeua 6r,rna ucKlroqeHa rr3 [rraHa
pa6oru o6cepnaropun.

C necnu 1954 r. B HarrreM orAeJre HacrylrrJro rqxeroe BpeMq - cMepreJtHo sa6onena
B.@. lage. lpuroplrfi A6partronuu qacro JreraJr n Jleur.rurpaA, rAe JrerrrrJrn Bepy Oe-
IIopoBHy, HecMorpfl Ha flJroxoe co6cT seHroe caMorryBcrBr.re. 3 orrx6ps 1954 r. Beprr
(Degoponnu He crano. fpraroprafi A6par'aonn.r ra;KeJro flepexr,rBalr rroreprc 6onruroro gpyra
lr uraBHoro roMorrlurrKa n pa6ore. Ho npolonx<an pa6orarr. VI s ceHTs6pe 1955 r. cAeJraJr

6olr,mofi AoKrraA "O uarnurnbrx fioJrrx B Mex<3Be3AHoM lpocrpaHcrBe r,r n guSSysnrrx
TyMauHocrfix" na orrpr,murn Kprrucrofi acrpoQr.rgr,r.recroir o6cepnaropr,ru. 3ro 6rrn ero
rtocrepuuri gorldg, rocne Koroporo IIIaftHbr cpa3y yexairra n Mocray B cBr3rr c 6oresurrc
flenareu @egoporur,r, w rupu x<r{3Hlr lpuropuli A6pauonlr.r a Kprru yx<e He BepHyJrcr.
Illarinr,r )<r,rJrrr B caHaropr,rrr "Y3<oe", roroM ua csoeri Aaqe B A6par"rqeno uog MocraorYr.
Yactrte noe3ltrKlr n Mocrny, flocrosrrHoe HepBHoe Haflprx<eHrre flprrBerrr{ r llnSaprry, u
4 anrycra 1956 r. l.A. IIIarln cKoHqaJrcs, a27 aarywa cKoHtralacb r.r flelares (Degoponna.

Kar qeroneK, KaK rll4qHocrb, LA. IIIar:rn oKa3bIBaJI 6onuloe BlrrrsuLre Ha BcIo xI{3Hb
o6cepnaropr.rlr I{ Aa><e na ac'rpo$r,rsllKoB Apyr[x yvpex<geulrft. B ero xapaKTepe correraJrr{cb
MqrKocTb I{ peul,ITeJrbHocTr,. ou sacryx<unal uy6oroe yBax<eHrre nocTosHHbrM cTpeM-
JIeHI'IeM K lICl'I{He, OTCyTCTBI{eM [UrrHbrX artr6nqUli, 6eCXOpuC'rueM r.r rpaxAaHcKr{M Myx<ecT-
sol'{, OH oKa3bIBaJI MaTepI,IaJILHyro [oMorrlb ceMbflM apecToBaHHbrx [yJIKoBcKr{x acTpo-
HoMoB, xJIotIoraJI o6 ocso6ox(AeHUwvr3 rarepeft HeKoropbrx xeH acrpoHoMoB, [plrH{Jr Ha
pa6ory nocne ocso6ox<Aerrrs O.M. fepacuMoBr{rr, H.A. Kosr,rpesa, B.O. la:e. lI oro Bo
BpeM, BoJIHbI [oBTopHbIx I4 HoBbIx apecroB 1947-1949 roAoB, KorAa qacro He [pr,rHr{MaJrr.r
na pa6ory nrogeir, 6r,rsurux B oKKyrrarlr{r{ Aa)Ke B [oApocrKoBoM Bo3pacre,

Ma'repuarruar{ cropona x}r3ur{ MaJro r,ruTepecoBaJra fpraropua A6parrlonuua, Illarinu
)Knr[ oqenb cKpor\{Ho, Bce loMbrcJrbr rrorJlolrlaJra pa6ora.

flocre KoHttI{}IbI fpuropaa A6par'roauva Orgerou $nsuru ryuauHocrefi HecKoirbKo Jrer
pyKoBoALIr Conouon Eopuconnv fluxenr,nep. Ou uogrorou{Jr K rleqarr{ rrocJreAHee r,rccJre-

AoBaHIre lplEropua A6par'loallua IIo MarHr.rrHoMy noJrro lalaxrfixu, Koropoe onu o6cyx-
AaJIfi B A6paurleno, xyga Conorraou Eopncou4q rtprle3)<aJr c[eqr{aJrbHo rro nptrrJrarrreHr,rro
fpr,rropru A6parraonuua. 3a necrorsKo MecqrleB Conouou Bopuconu.r Ha[rrcaJr gnx "lIc.ro-
pI,IKo-acrpoHoMI{qecKI,Ix [ccJIeAoBaHr4r?" ovepx o fpr.rropru A6par'aonr.rve, xo'ropr,rri 6r,rn
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,oly6ruKoBarr,yxe B 1957 r, - Jrlyrro€, qro HarrcaHo Ao cr{x rop o I.A. Illaftue. B 1959 r
C.E. flurelbHep,yexan pa6orarr n Mocrry, n ruafilroncrufi Ot4en Qrsuru ryuantrocrreli
.6rrn cnur c'Orgenou Sraauxra'anesg.

. 
Anryc, 199.2 r,, Cuwenl

Xovy cxasarb HecKoJrbKo cJroB, xorfl fl u ne 6rrn p Kprruy, KorAa 3AecB pa6oran lpuro-
puft A6pauosrr. Ho s MHoro cJrbrrrraJr o HeM or pa3Hbrx ruogeft rr grr{Mr{ BocnoMuHaHrtrMn
xorry nogerirarrcx.

,Bo-neprux, MHe paccKa3brBana o HeM Mos reryruKa Huna LlnaxosHa laren-Topu. OHa
6rr.na gnaxgbr pelpeccupoBaua r.r, no-BnAuMoMy, B 3aKJrroqeHlrrr [o3HaKoMr{Jracb }I rroApy-
xrrJracb c Bepofi @egoponnofi lase. Korqa ee, HaKoHerL oKoHqareJrbxo Bbr[ycrunu (a
TorAa yrrllircr a 10-u rracce), ona HeKoropoe BpeMfl xnJra y Hac n Jlenr.rurpage r paccKa-
3brBaJra MHe'o Currreuee, KyAa e3[nJra x Bepe @egoporne, Enarogapa orr,rM paccKa3aM s,
Mo)<er 6rrrr, g oKa3aJrcf, Ha acrpoHoMrirqecKoM orAeJreHr{r{, xor.r.Ao groro co6uparcfl
flocrynarb Ha xuuri.recxrafr Sarymrer. Eomuroe snbqarneHue Ha Merrfl flporrsBen paccKa3
o6 oruoruenuu lpuropr.rx A6pauonn'ra K HecnpaBeAJrrrBo rrocrpaAaBrur,rM JIK)AflM, o roM,
KaK oH o6eperan llx, HecMorpfl Ha ro, aITo oro 6uro npocro onacHo. B uactuocru, ona
paccKa3alrpi KaK oH B3flJr Ha pa6ory n Cuuer,rg H.A. KoaupeBa, ToJrbKo rrro BbrrryrqeHHoro
ns rarepeft.

Bo-nroprrx, cnyqunocb raK, rrro fl orAbrxaJr MHoro pas n Auynre y mogeft, Koropbre
pa6orann n Crr"reuse, KorAa raM 6rrr gtperroportr lpuropufi A6par'aorra.r. 3ro mo$ep
I,Inau E$peuonuu 9epnrrrreB rr 0ro xena Pauca flpoxopoBna. I4rau EQpeuoBr,rq yMep Jrer
15 nasaA; a Panca flpoxopomra 3ApaBcrByer. Onr paccKa3brBalru MHe, KaK npoxoAr,rJra
xl,r3ub s CuMeuge B rlepBble [ocJleBoeHHbie roAbl, o roM, rrro Bce corpyAHrrKu xr{Jrl{, KaK
ogna 6o.urruar ceMbfl. Ipnropuft A6pauonu.r orreHb nro6un gerefi; r4 }rx MaJreHbKafl AoqKa
BcerAa floryqana xaxofi-nu6yAb [oAapoK, rorga lpuropnft A6parvroBr,rrr Bo3BpaulaJf.cfl. 143

KOMaHAT,TpOBOK.
'I,I tperre, o qeM , xoreJr.6rr cxa3atr, - ero o Ayxe, Koroprrfi ncerga qaprrJr s erofi

o6cepraropr.rfi co BpeMeH lpuropux A6pauoruva. .f, n uouogocru 6unan uuorAa pe3KoBar
s cratrdx;, rr Bor oAHa r{3 corpyAHrrq.o6cepraropuu, [porrr{TaB Moro crarbro, 3aMerr{Jra
uHe,. vto':<orir Morr Kpr{TrrrqecKrre 3aMerraHufl, Mo)<er 6urr, u BepHbr (a eto rax n 6rruo), no
oqeHb HeyAaqnbr no $oprtae. I,I nor lpnropuft A6pauoBuu BcerAa roBoprrJr, rrro Kpr4TrrKa

AoJrxHa.6rrrr go6pox<eJrareJrbHofi. f ero 3anoMur{Jr r,r craparocb, uo Bo3Moxuocrr{,
cJreAoBaTb sToMy coBeTy.

T.B. fepacuuoruu

Moe gerctro u ronocrb 6rrnlt o.reHr recuo cBrr3anrr c ceureri I.A. Illalina. B 37-u ro-
Ay, KOrAa nprurJro Hecqagrbe B Haruy cer"Ibro rr MeHf uaronernhr"r pe6enxor'r [puBe3Jrr,r lr3
flyrrooa n-Mocrey, MeH, B3f,Jr[ Ha BocrruraHue poAcrBeHu[xu. I4 sor BcKope rrorBurrcfl y
Hac B ceMbe lpnropnfi A6par'roruu IIIarir, roroprtfi.coBeprrreuHo orKpnrro, Hr,rKoro He
6oqcr u He crecurrcbr plr&n Harue [paBr,rreJrbcrBo, Harrry flaprrrlo, rr Morr poAcrBeHHRKIr
BHaqare 6offrficr ero. Onu 6omucr, qro 9To flpoBoKarop, noroMy qro rro roMy BpeMeHrr
ero 6uno orreHb crparuuo - TaK cMeJro, orKpbiTo oH Bce roBoprrJr. flo nororvt, KoHeqHo, oHu
noHflJru, trro.gro 3& rreJIoBBK, PI fpuropufi A6par'roarv, r.r fleJrarex Oegoponua - ux npocro
HeJIb3.fi pa3AeJII{Tb, or{Ir BcefAa BMecre - KaK 6rr ngsru orreKy naqo unori. flenare.s
@egoponna Ha3brBaJra treHs cnoeft uony4ouroft. Ouu gaxe xoreJru BHarraJre B3srb MeHs Ha

BocfluraHrre. Ho uou poAHbre orKa3aJrrrcb. Ho rcrc )Kr{3Hb Ao KoHrtra cnonx gnefi oHn
ureScrronanu HaAo unofi.

B lg47 
". 

, n rrepurrfi pas upzexala n Kprnra. Buecre c Hr,rMr,r exaJra B rroe3Ae, rroroM B
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Marrrr{He. I4 sor lpraropufi A6par"rOnn.r, 3Haf,, qTO fl elqe HII pa3y He BtrAeJIa MOp, - a MbI

exarfi qepe3 Eaftgapcrue Bopora, - BCe BpeMr roBoplrJr MHe: "Bor cefi.Iac Her-Her Mo_P_s, u
Bor ceriqac 6yger vyAo. Bor rsr npoeAelxb Bopora, nrtfigerr,n yBrrAI'IIub r',rope"' ?[ on
3acraBuJr ocrauoBl{Tb MarII[Hy, qro6rt r'BbIIrIJIa, [I oH cJIeArIn 3a reM BneqarJIeH]IeM,

Koropoe Ha MeHs [poLI3BeJIO MOpe.

Kax<Arrft roA, KoHgu.B rrrKoJly, fl flpurnaruaJracb K Hralta tt ]KI{Jra Bce Jlero, Bce IIrKoJIbHbIe

KaHrirKyirbr, r,r iorou, nocryflr{B yxe B rrHcrltryr, r roxe [poBoAIIJIa HepeAKo Jlero B ceMbe

IIIafiuor.
14 crourro pag fr y HIrx x(RJIa, fl. Hn pagy He cJIbIIrraJIa HtrKaKoro, [ax<e.noBblrueHHoro

ToHa B r{x pa3roBops MexAy co6ofi. fle.narer @egoponna Ha3bIBaJra lpnropua A6pauonlrra
gorua "lpr.r*yo", a sOO6qe, BCe BpeM, Ha3bIBaJIa erO fpurOpuer"r A6pauOnuueu. A
fpraropufi A6par'aonuu Ha3brBaJr flerarerc Oegoponuy, [a:Ke 3a croJIoM, "flefiarer lDe[o-
poBHa" I,I Ha "BbI".

Kaxgrrfi roA oHn gaudln MHe [aKer c [eHbraM]r, fl xr.r,a B ceMbe uoefi retu,
MareprraJrb6oe [oJroxeHrre poAHbIx 6uno xe oqeHb xopouee. LI xaxAuft ro4 oHIr AaBaJIII

MHe [aKer flepeg rrrKoJrofi, vro6rr fl Monra KyfltrTb ce6e Sopr.ty, uto6u MHe MoilIrr Kyrlllrb,
naupzrvrep, grn"firee rIaJIbTO. rIOCTOSHHO rlporBnflnacb era ga6ora.

ia6ota 6una n ornorrreur{r{ uoefi r"rareprr, Koropa, s 1947 r. flocJle Bo3BpaIrIeHIrf, I{3

rareps 6rrra npnraarueHa lpuropuer"r A6pauonuueu na pa6oty n Cuue4e,cryro o6cep-
uarOpnrO. B 1947 x., KOrAa MbI TyAa [p[exaJILI, TaM, s o6UeM-tO, )<I{Tb 6ulo. nerge. Y
nux b"rrru ABe MaJIeHbKue KoMHaTrr. Boluuofi Aotrl, rAe HaxoAI{JIucr 6r'r64uoTeKa u
pa6ovne floMerrleHr{r,.,TorAa erqe 6bur pa3pyllrex. Ero nnennble He]vIIIbr KaK pa3

socbraganrunanu. A Mbr xuIJIIr B'MaJreHbKoM AoMI{Ke, rAe, noMIrMo ceMbtr Illarinor, x<unn

TaKxe Hexpacoru, Morunbr, Hnxonorrr. floeroruy HoaleBa'rb MbI xoAlrJrlr B pa3_pyrueHHyK)

. 6arunro, rao{ crosnfl rrerbrpe KpoBar[ - flenaren Oegopqnuu, Ipuropur A6pauoruua,
PIHxrr, Koropyrc oHI{ B3TJII{ Ha Bocn[TaHne,uMofl,

A erqe ulre ncnor"ruHaercf, r{croprrfl c lrarunrori. flenares Oegoponna 3axoreJra r{Merb

MarrrrrHy. Ho rorga Ky[r{Tb ee 6rrno r?ygno. Onr nonpocuJtlr MeHr 3arlrlcarbcf, r Mocxne, u
s scriura a ouefegr I{ xoAr{Jra orMerrarbcr. Ho ognaxAbl Ha rIepeKJIHtIKe MeHfl BMecro

"T.E." (Tatrana Eopuconna) orMeruJlrr, KaK "T.[.", Ire SHaIo, KaK ero [oryrllrJrocb'
yMbrrrrJreggo. lrJrrir Her. fforou, KorAa r [plrlrJla B cJlegyloqufi pas, MeHff I{3 oqepeAu

n"r*unpxynll. I4 sor rorga fpuropuft A6par"roBrrl_B orlepegxofi upnesg n \locxry rourerr
co Mrrofi B KoMr{cctrro. no mine erofi xoiauccuu 6rrn xarofi-to rpo:nrrfi ienepan, u ori

' npr{HrJr lpuropux A6par"ronuva. flpuurru MbI KaK 6egntle poAcrBexrtrKu. Fprropuft A6pa-
MOBr,Iq npocrrJr, roBopr(Jl, rrTo 3TO HeAopa3yMeHrre, HQ ero He cTantr cnyruaTb rr tr3 orlepeAtr

HAC TAK II HCKJITOq}IJII{.

Jlerou 1955 r. flenares @egopgilna crara qyBcrBoBarb 6oml n rorcHrule, [r K oceHrl
. oHrr [puexanu a Mocrny. B gexa6pe s rrpuexaila K IrIrM r'Yaxoe, rAe ou]r rorAa )KI'IJII{, tr

Ipuropnft A6pauonrau rorga cKa3aJr MHe, qro, rlo cJroBaM npauefi, flenared Oegoponne

ocraJrocb x<urr 6yxnalbuo rpu-qerbrpe HeAenu. On e.rexr fiepexlrBan rorAa rr, KorAa

roBopI{JI, [JIaKaJL A netou 1956 r. , BApyr floilyrlt,tlra TeJIerpaMMy.. fl.3wAna, tITo c

Ipnropuer"r A6parraorrveu 6rrno rrlroxo, y hero cnyqrrcfl nrQaprr. I'[ flenarex @e4oporua
renerpaQuposala MHe, qTO6bI f [pIIBe3na AapcTBeHHyrc Ha Aarly. 9ra gava 6rrna
nogapeua aKaAeMrrKy Illaftny, ll flapsrBeurrar 6rraa 3a rro[utrcblo Crannna. Oua xpamnacr
y uac. LI not cporruo rrfxuo 6rrlo upune3Tr ee, qro-To r1yxxo 6ruro oQopr"mrrr, tranepno,

- HacneAcrBo. 14 s. flocJre 9Toro, BrrAfl TaKoe cocrof,Htre lpuropux A(par"ronr.rva, xa4grrft
-'' ger" e3AuJra K HeMy. C ytpa fl flpne3xana,,a neuepou'ns A6par"rqeno exa.na o6patxo. B

noCfregHnfi AeHb, B cy66ory, [OMHK), , BoIIIJIa B'KoMHaTy, rAe oH JIexaJI, - OH MeH, He

y3HaJr. On nexan r{ Bce BpeMfl ronopm:'"gTa.Ialuxa 6onruras. 9ra'Iauxa 6olruras. 3ta
,u**n 666r11ar..." Y lrenc Ao Ctrx nop'9TII ero cJIOBa B yulax. A yTpoM, B BocKpeceHbe'

KOrAa .f, [p[exaJra, oH yxe cKoHqalcfl.

Anpear. 1992 r.
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B.H. fonauox

O lpuropnz A6pauonuve IIIafine KaK yqeHoM HarucaHo AocraroarHo MHofo. Mori nsmag
rar 6u io ctoponu, xors.s. y Hero upopa6orara c 1950 r. HecKoJrbKo Jrer ceKperapeM.

Kanqempur BMecre c ApyrlrMr{ aAMr{H}rcrpar[rHo-xosxricrBeHHbrMr{ cnyx6auu uaxo-
Afirracb Ha [epBoM ora)Ke, a ero xa6nner Ha rperberra, n ua.reurxofi rouuarre. flpoxogurr
K HeMy.s ra6uner uago 6ruo qepe3 yirraqy u la6oparopuro r "[arary JropAoB", KaK ee
Ha3brBaJru MexAy co6ofi corpyAHuKr{. Ka6uuer AEpeKTopa c KaHrlerspueft cnsgrrnaa rere-
Qon-neprymKa, floxoxr{ri na noeHnufi uonenori rene$on, uo KoropoMy nyxuo 6uao
3BoHI{Tb, [oKpyTuB py.rKy. flo etouy teneQony Ir.1,r, o6CepnaTopllfl, 6rInn CsxgaHrt c
Crt',rer,Igou.

fpuropurf A6pauonru 6un nepnrru aKaAeMr{KoM, c KoropbrM MHe rputunocr pa6ora:rr.
floerouy JrerKo [peAcraBlrrb, KaKrrMrr rJra3aMr{ r{ c KaKHM TpeneroM r cMorpeJra rra ororo
rIeJIoBeKa. Kaxgufi, KTo IMeJI cnyvafi 6rrrr s 6onee 6nusroM conpr.rKocHoBeHr.ru c Aer-
TeJrbHocrblo lpuroprx A6pauorrua, HeBoJIbHo nopaxaJlca [cKrroqr.rreJrbHbrM c]rJre BoJrrI tr
9Heprnr 0Toro qeIoBeKa.

Ou 6ur ue6onruroro.pocra, s 6omulfix otlKax c roJrcrbrMlr creKJraM[r - or ororo ero
3paarKlr 6rtrra ncerga 6onrrurarrau, - cegort, 6negnrtfi. Mre raganocb, rrro- oH oqeub
6pesraun. Ha..cauou AeJre oH 6rrrt o.reur 6oren u o6eperar ce6s or BcrKr.rx BnpycHbrx
sa6oresaHr,rft, no5r:or"ry oH BcerAa 6pancx 3a pyqKy ABepr{ He rrpocro pyxofi, a trepe3 pyKaB
KocrloMa. flo rttoeuy MHeHI{Io, on 6rtr He oqeHb orKpbITbIM, o6rqurenumlM geJIoBeKoM,

xorfl Bce roBoprIJII,I, aITo oH Aocry[eu 6rrr noqru Ka)qoMy. f nurorga He cJrbrrrraJra ero
roBopf,IrII,IM rpoMKI{M roJrocoM. On rcerga roBopr{Jr rl,rxo, qacro uoKarlrJl}rBaf,. Kasarocr,
lrro oH lrsBrrnflJrcf,, qro eMy [pr{ruJrocb uo6ecuoxouu Bac, o6paqaro c npocr6ofi; VI ecnu
oH 6un HeAoBoleH Bauu, ro r 6onrurr,rucrBe cilyqaeB oH pyran ce6r: "9epr 6rr no6pan
MeHrr, 3arreM , flpocnn Bac sro cgerarb..."

Koneuno, y gpy"r* o I.A. 6rrru csou npeAcraBJreHvts., vt re, rto o6u4arcfl c HrrM 6oree
.TecHo, roBopI{JIrI, tITo oH oveHb 4o6p Z BHIIMaTSJIeH. ffrxaxue [perIrTcTBI{.f u HeyAaq11 Hq

Morrtu cJroMr[rb ero BoJrro u Hacrofi.rusocrb, Hao6opor, f.A. graHoBuJrcr re]r Hacrofiqrasee
r{ c}IJrbHee, .reM 6ourure 3arpyAneHnfi xcugnr craBtrJra Ha ero nytu, 3ro 6un .reronex
6onrruoro MyxecrBa rt Aonra. Hecraorpx Ha BHerrrHroro, Ka3aJrocb 6rr, cna6oc'rb, oH MHoro
rroMoraJr yqeHbrM, Koropbre 6rrau peupecc[poBaHbr s 30-e roprr H [poruJrr,r qepe3 TropbMbr ll
rareprl, I{ qJIeHaM ux ceueft.

B ro cyponoe BpeM, oH noMoraJr MopaJrbHo r.r'MareprraJrbno O.M. Iepacr.ruoanv, xeue
ArrpeKTopa flymoncrofi o6cepnaropru, B.@. Iase, H.B. Koaupery, E.@. Illauounuxonori
r,r MHorlrM Apyu,rM. Te, Kro xrrJrn B To BpgMrr n Cuueuse, 3HaK)T, KaK rpyAHo 6uuo npo-
[I{carbc, na trOBK, nago 6rruo orcrarrBarb [paBo Ha rrpoxilrBaHrre KaxAoro treJloBeKa, rr
I.A. ero yAaBaJrocb. fl. na>xe He Mory npeAcraBnrb, KaK oH Mor rrponucarr B.(D. Iase,
Koropaf, pa6orara BMecre c Hr{M Mr{orfle rogu. B Cr,rrueuse, na Korure, Heurgq 6rrro
[po[]rcarb E.@. Illauoruriuxony, O.M. Iepacr{MoBr{rr. OHu xuru li pa6oramr n Hayvnou.
E.@. IIIanourHr{KoBa na6mogana Ha KopoHorpaQe, a O.M. IepacrrMoBlrq BlocJreAcrBulr
6rrna eanegyroqefi 6n6ruorexoft. A H.A. Kooupen Mor fiprre3xarb B KoMaHArrpoBKy roJrb-
xo n Hayunrrr?, u xorx 6rrn nanruu HayqHbrM corpyAxnKoM, Ho flpoxc.rBan n Jlenurrpage. B
Cnlrens oH [orrrrr BcerAa u3 u. Hayvnoro flp[xoAlrJr rrerrrKoM, rAe ero Bgrpeqanrr reflJro r{
BHrrMareJrbuo. A.E. Hyuepona - Aorrb rrepBoro Ar.rpeKropa I4TA AH CCCP - 6rrna
acurrrpaHTKofi f.A. Illafina. Y fpuropux A6pauoruva 6ruu recHbre, TeuJrbre orHorueHr{f, c
C.YI. BasutoBbrM, 6par xoroporo cuAeJr B TrcpbMe.. flo-s[AnMor"ry, gror cnrrcoK Mox<Ho
[poAoJDKr4Tb,

f.A. Illalin 6rrn oqeur cKpoMeH. On nuxorga He Hocr{Jr cBorr HarpaArr. Tonrro flpru(oA,
c upocr6auu n o6nacrurre opraHr{3aqr{u, oH HaleBaJr HalpaAbr, opAeHa Jleuuua, Be3r rD( B

ropo6ovxe go cauofi npoxoguofi. Tar 6uno, KorAa oH rrplre3xaJr s o6roM BKfI (6) r{ Apyrtre
o6nacrnrre oprarn3ar{[u. On sac'To [pue3)KaJr n Hayvnufi, [poBepflJr crpor{TeJrbcrBo
o6rexron, 6ecegonan co crporTemMu,
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f.A. vpesasrqafino 6epexuo orHocr{flcq K [prrpoAe, xr{BorHbiM. Bo npeux crpol{-
TeJrbcrBa r n. HayuuoM AoMoB, 6aueu ou o6eperaJr r,r rlblTaJrcfl orcral{Barb KaxAoe
AepeBo, xa>xgr,rri KycrrrK, Tar, on orcrorJr Bo ABoprrKe rocrrrur,Illbr AlrKyro rpyuy, Koropas
crofJ-ra TaM Ao nocJreAHero BpeMeHlr. Taxx<e oH ffo6ur IIBeTbI, copBaHHble n 6yrerrt, a

rrc6osarcs r{Mr.r Ha [pupoAe. On usganan flplrKa3br rro 3arqr{Te xrlrBorHbrx. B Cuuenge
6ulo ItaHoro ALIKI{X KoIueK, I{, KorAa rx o6u>xaru Marrbr{rrrrrKrr, oH HaKa3brBat pogureteir,
coTpyAHrrKoB.

Csqsr, Clrueuga c Hayvnuu ocyqecrBJlrJracb roJrbKo cBoI,IMI,I MaITII{HaMLr. A rerronux
MarrrHH y o6cepnaropfiu He 6ulo. flepnar JrerKoBafl 6blra "eltxa", Koropar qacro He

pa6orala, ra corpygHr{KaM flpuxoAr,rJrocb e3Ar{Tb Ha floJlyropKe. 3roft MaIIILIHoII rroJlb3o-

Barrcs. t4 I'A. Co6lrpaflcb B Aopory, oH BcerAa [peAJraraJl Mecro s ra6I,IHe xeHIrlI{HaM, Ir

I'IHO|Aa IpUXOAIIJIOCb ero 3aCTaBJIgTb 3aIUITL' 3TO MCCTO.

Y lpnropua A6par'aonn.ra 6br[ orpouurrfi nay.umttit aBTopI,ITer. On nen 6onr,uryro
Hayr{Hyro [epelucKy c sapy6exnuMr{ yqeHbIMI{, Koropble ero qacro HaBeu{aJIIr. B ro nperru

ero 6rrro 6olsuruu co6rtrneu.
Brrro u 6onr,ruoe aKTr{BHoe o6uleune s CrMeuse: aKaAeMrK B.B. Illynefirun

CIOM|I,I), corpyAHr,rKu OI,IAHa (na Korure), Kpulr.rcxlrfi neAI,IHcrI,Iryr, Bpaqu Lr Apyras
MecrHaq rrHTeJrJrr,rreHqlu. Mue Kaxercq, vro 6narogapr raKI,IM TecHbIM cB{3qM celiqac urt
uMeeM nayuHlrrt [oceJroK Kaqnneru, Ha Komxe ero qacro HaBelrlaru aKaAeMI{KIa

H.H. Cer'.renon, B.A. Atu6apqyuaH LI Apyrue.
I.A. IIIafiu 6rrn o.renr rpe6onarereu r ce6e, K Ha[eqaraHHoMy cJIoBy, HayqHoMy

BIIBOAy, IIO9TOMy MHe TIaCTO IpHXOAIIJIOCb flepefleqaTblBaTb ero cTaTbI{ IIO H9CKOJIT,KO pa3.

fpuropufi A6paruonnv BcerleJro 6rrr upegau HayKe, AyMafl o ee 6yAyu{ertl. Ou 3lraJr, KaK

TpyAHo 3aHrrMarbcfl c Poccu[ uayrofi, floerouy B cBoeM 3aBeIrIaHI{I{ ocraBl{rl oxono 100

u,rc, py6uefi B noMorrlb MoJroAbrM TaJraHTJrr{BbrM yiIeHbIM. [or"r, xoropr,tfi on crporrrl AJIfl

ce6a, on raK)Ke 3aBeIrIaJI npecrapeJlblM yqeHbIM.

Crou.rarcs lplrropnfi A6pauonuu HeoxHAaHHo n Mocxse n 1956 r., HaxoAflcb B

A6par,,rqeno u yxa>KfiBafl.3a rflx(eJro 6omnoft fleuareefi Oeqoponuofi. flput'lepuo uepes

Mecflr{ cKoHqaJracb rr oHa. floxopoHeHbr our.r o6a s Cn}"IeI4se n6 Jlulraencxou xnaA6uule.

Anpenr-r..rair. I 992 r.

lI.M. fopgott

Moparsxue KarlecrBa sslAalou-(eiicq rl.rqHocru IIMeIo'I', Bo3Moxtto, 6o,rl-
[Iee 3HaqeHI4e AJL AaHHOIO IIOKOJIeHTTfl L Bcefo xap?lKTepa HCTopI'IH, qeM

qHcro HHTeJIJIeKTyanbuble Aocrl{xeHHt. Ilocaegttue 3aBHcar or BJrI{qHI'lg

xapaKTepa B 3HaqI{TeJILHo 6olrrueft crerreHll, qeM 3To o6slqso rlp[IHrro
cqHTaTb.

A.)ilruurmetin

3rr,r usrcrlt, BbrcKa3aHHbIe B HeKpoJlore, [ocB.gIqeHHoM [aMqru M. Kropu, [punaAJrexar
areJroBeKy, tloryvr.rft rrHTeJrrreKT Koroporo He roJIbKo npeo6paaur [peAcraBreHI{rI qeno-

Ber{ecrBa o [pupoAe [pocrpaHcrBa, RpeMeHI,I I{ crpoeHI,II4 Bcelenuorl, Ho I4 cylqecrBeuHo
npeo6pasonu, gpy.r" purg"no, Qusuru. I,I sor e:roi neruxrErl MIIcJII{TeJIL yrBepx([aer, qro
MOpaJIbHbIe KarIeCTBa yqeHOrO, BO3MO)KHO, BaXHee ero I{HT9JIJI9KTyaJIT,HbIX gOCtmxeUnii.

3114 clo3a BCerAa BcloMI{HaIoTC, MHe, KorAa r{ AyMaro o6 axageullre lpnropr'ru A6pa-
MoBr4rre IIIafine.

Moe o6uleque c Illarluou 6rrlo HerpoAoJrx<HTeJIbHbIM - c 1953 r. Ao ero cMeprl{ B

1956 r. Buecre c reM oHo 6trno o.reHL, r{HreHcllBHbtttr. Tax, 3a ero BpeMfl f.A. lllafiu
[peAcTaBlrn x ony6lnroBaHnlo rtqTb MoI,Ix pa6or n fiornagax AH CCCP, B To BpeMrI

oAHoM ug nau6olee [pecrlrxHblx HayrrHr,Ix u:gauurl. flpunrarraaa Bo BHITMaHLIe

qelerr{rrbHy}o B3L,rcKareJrEHocrb I.A. IlIarina B HayqHblx Boflpocax, 3To Mo)Ker s raxoil-
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To Mepe xapaKTepr,r3oBarb ero orHorueHr{e K Mor{M pa6oraM.. Mr,t c l.A. (xax ur,r ero
o6bl.{Ho MexAy co6ofi Ha3bIBaJlH) peryrtcpHo fleperrrlrcr,IBailt4cb, v q xuBo BcnoMr{Haro ro
tIyBcTBO OXr{AaHr.rq U paAOCTr,r, KOTOpOe MHe flpr,rHoc}rJro KaxAoe efo [r{cbMo.

B geur roxopoH l.A. IIIafiua BeqepoM co6panucr,: C.E. fllrrelluep, O.H. Murpo-
IIoJIbcKar, I,I.C. IIIxnoncruir, t u 6par lpuroplrr A6par'lonuva Anexcangp A6pauonuv. Ero
6par paccxa3aJl, tITo e[Ie Mam,q[ror,a I.A, yBreKalcq na6nrogduurMrr 3Be3AHoro ue6a u
HepeAKo yrpoM [pI{xoAIrJIocr ero 6ygur:b Ha Kpb[ue, rge oH nen na6lrogeHr.rq. B [epByro
Ml4poByro nofiny l.A. IIIafiu go6poBoJlbueM rrorueJr Ha Spou'r. gepe: roA oH 6un xonryxeu
rr Bo3Bparl{.[cx gorrrori. Eeccurrcnennocrr srori rponanorl 6oitttw, yuocunrueft x(r{3Hr{ r{
ocraBJlrBlxeft xauexaura Jlyqmyro qacrb MoroAexr{ Bororcqrrx cropoH, HacroJrbKo florpqcJra
ero, rrTo B TerreHl{e gnr,rr:enrnoro BpeMeHrr oH He [poI43HocI,IJI HLI CJrOBa, 3aMKHyBtUuCb B

ce6e. Kax-ro 6par ero cflpoclrJl: "fpnura, Tbr xe Myxr{ He o6ugnurr, KaK Tbr [oureJr Ha ory
6oIinrc?" f.A. orneuafl: "f He Mor ocraBarbcq B cropoHe, KorAa JrroAr.r raK crpagaror". O
ero [ol4crrlHe peJrI,IrrIo3HoM orHoIrIeHHr,r Ko BceM $opuau x<rr3Hlr cBrrAereJrbcrryer ta*ofi
clyvafi, B excneguquu ro nrr6opy Mecra AJrfl ua6lrogexlra colrrerrHoro 3arMeHr4f, B
naJrarKy, 3aHr.rMaeMyrc l.A. Illaiuor'r r.r A.E. Cenepntru, 3a[oJr3 cKopnnoH. l.A. ocro-
poxHo B3,II ero r{ Br,rIIycTr,rII B cTerrb.

Xapaxrep y fprropur A6palronnva 6rrn cgepxaunufi, go6pox<eJrareJr,Hblri, noerolry y
Hero He 6r,Ino nparon. Ho r'lexgy ALIpeKTopor'r flynxoncxoli o6cepraropuu E.II. fepa-
cI{MoBLrqeM - qeJIoBeKoM Heo6rt.rallHo o6rquremnrrr\4 I{ TaJraHTJrr{BbIM - Ia f.A, Bo3HI{KJro
HeKoropoe qyBcrBo orrryx(AeHnocrlr. B roAr,r reppopa n JlenlrnrpaAe B qucrre npovux 6r,rn
pe[pecc]IposaH I,I B.fI. fepacuuoou.I. H[rro r.r3 ero MnoroqficJreuHr,rx Apy3eri ue npeg-
[pI{HrrI HI4KaKrrx [olL,IToK BbI3BOJIHTb ero I{3 lan HKB[. flpavr.ilry ?Toro JrerKo rroHrTb -
IuaHcoB Ha yclex ue 6ruo, a 3acry[HI,IKoB MorJra [ocrl{rHyrr, Ta xe yqacrr. 11 ronrro
f.A. IIIafin HeoAHoKparIIo XoAI,IJI B 9To crparuHoe Mecro, go6uraxcr, ero ocso6o)KAeHr{q.
tlyAa ue rrpol43olrrJlo, E.fI. lepacr,rMoBuqa ne ocno6ogr.rJrr{, u oH BcKope B 3aKJr}orreHr{r,r yMep
ot ty6eprytega. A l.A. perynxpHo [pprurauan r CuMer.rs ero BAoBy r,r Aorrb orAr,rxarb y
Hero rIeToM. Kax rolbKo 3To oKa3aJlocr, Bo3Mox<Hr,rM, oH rrpr4HrJr na pa6ory ero BAoBy
O.M. fepacr,rMoB[q B KatlecrBe 6n6nr.rorerapq, r.r oror neo6rmuonenno ur,rnr,tt]r ra o6paso-
saHHL,rri areJroBgK cHoBa flonara B 3HaKoMyrO AnC Hee CpeAy KyJrr,TypHoro o6uleuul , ,ruyo-
Hr,rx rrHTepecoB,

B re x<e crpalrrHble roAbl B Jlenrxrpage 6rrn peupeccupoBaH r,aonoqoft, rananrrr,rssrir
yveur,tli-ac'rpouolrl H.A. Kosr'tpen. Korga, nocJre AJrr.rreJrr,Horo 3aKrrorreHus, ou 6rrl ocoo-
6ox<geu s 1947 r., l.A. IIIaIin nagn ero Ha pa6ory lr npr.rJro)<r.rJr 6omurrae ycr4xrruq Ars roro,
qT o6r,r H.A. KosrrpeBy rpprcyAr{Jrr.r rpeMr{ro r.rMeHr{ Epegr.rxr.rHa.

O ueo6rlqalluori crpouuocrpr l.A. cBuAererr,crnyerraxori Qarr. Korga M.B. Kengnrur,
rotoprut BbIcoKo I{eHrrJr lr rny6oxo'yBaxaJr f.A. lilalina, no*"nu, Top)<ecrBeHHo orMe-
TI,ITb ero rrrecrlrAecflTvlJrerue, f.A. otxasaJlcf, cKa3aB, .lto ue Mo>I(er nognonu,rr ce6e
taxoli nyc'ror:r tpatu BpeMeHu. ftronyvenHyro uu CrallrncKyro flpeMr.rrc I crenenu (200 r:rrc.
py6.) ott He rparl{Jl, roBop{, tITo oro cJII{rrrKoM MHoro Arr{ qeroBeKa. 3Ha.ruterbHy}o cyMMy
AeHer oH I{cTpaTrrJI Ha cTpoI{TeJILcTBo 3a cnoit c.Iet AoMa B o6cepnaropura, uto6r,r,nocle
ero cMepTI4 BbIXOAnIqI{e Ha [eHCI4IO ytreHlre Moulr{ )KLITb B HeM, He 3aBVrCg, OT [pOIr3BOJra
aAMIIHI'Icrpaqr,rr,r. TaxoIi gorrl 6rrn IlogrpoeH a n. Hayvnorrl, Ho [ox<r,rrb B rreM oH He ycrreJl.

Pauneri Becaor? 1955 r. l.A. IIIaftu rprrrJraclur ueux nopa6o,r.arb Mecflu y Hero B
o6cepnaroplru. Ilpr.rexan n Czueu3, .a ero He 3acraJr - on 6un Ha c'Le3ge BA|O n Jleunu-
rpaAe. rlepes rpl{ AHt oH Bo3Bparl{ncr n o6cepBaropr.rrc u cpa3y xe [poBeJr ceMr{Hap, Ha
KOTopOM paCCKa3aJI O [peACTaBJIeHI{LIx Ha C'r,e3Ae AOKJI'aAax. Har6Otruree BHrrMaHr4e
IPI{BJIEKJII,I AOKJIAAbI AKAAEMITKA B.f. OECEUTOBA I{ qJI.-KOPP. AH CCCP I.A. TIIXOBA,
rpoxoAr{Brurre nog py6puroir "Eopr,6a rporrrB vl,earv3Ma B acrpoHoMru". l.A. Tuxon
yrBepxAaJl, tITo ce3oHHble I{3MeHeHI{x na Mapce HeorlpoBepxriMo AoKa3brBaror HaJrrrr{r{e Ha
HeM )Kr{3HH. flo etorrry [oBoAy oH Aax(e co3AaJr HoByro HayKy - "acrpo6orauury,'.
OTpnqaaurux HaJII,Ique xIr3HI{ ua Mapce oH crrr{TaJr lrAeaJrr.rcraMu. Ara;leruur B.f. Oe-
ceHKoB oTpI{IIaJI HaJrLIq[e xIr3HI,I Ha Mapce, a flprrAepx[Baroqr{xcs [poTr{Bo[oJrox<Hbrx
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B3rJrf,AoB TaKxe cqriTar tr[eaJr[craMu. PaccKa3blBaf, 06 oroM, l.A. IIIaftH cragan, rrro oH

"He nragur cyrqecrBeHHorl paaHuqrt.Mex[y B3r:ITAaMlr (DeceHi<osa u Tuxona, TaK KaK oHI{

crll,ITaror, rrro Ha Connqe xI,I3Hrr uer. O6a raKxg corJlacnbl B ToM, rITo Ha 3eure oHa egrb.

Ouu, npaaga, pacxoAflTcs B Bonpoce o ToM, ecTb JIt{ x<ra3Hb ua Mapce. Ffo _xaroe oro
uMeer orrro[reHue K I,IAeaJrIr3My u Ma'rep]raJrrr3My, fl HI,IKaK He Mory roHrrb". CeIf'rac eto
iaxerci [pocro ocrpoyrtauort ruyrroft, Ho rorAa, MeHee rlepe3 ueu 2 roga [ocJle cMeprI'I

Crarllra, xorga "Snnoco$n4" 6uaa coxpyurrarenrHofi gy6umofi n pyxax HeBexecrBeHHblx

"uaprcracrcrgx Qr,rnocoQoB", gro orKpoBeHHoe R3AeBareJIbcrBo HaA TaKoro poga "gracxyc-

cusi:r-" rpe6oearo HeMaJIo rpilKAaHcKoro upkectna.
Bo npeiua pa6orrr n o6cepnaropuu floqrl{ xaxArtfi AeHb ,I uMer BosMoxnocm 6ece-

AoBaTb c f.a., o6cyxgar pa3[I,ItIHbIe Bo[poCbI, KaK cBr3aHHrre c uoefi pa6oTofi, TaK n

Apyrue, ugTepecoBarurue I.A. Llnorga oH rrpurJrallaJr MeHr o6egarr. A noo6qe, scs

6patux, xnBrrr,aa r Cnuerage Ha xoJrocrrllKoM [oJroxeHI{R - KoMaHAI{poBaHHbIe, cryAeHTbI,

npaKTuKaHTbr r{ rrpoque, - Bo BpeMfl nepepblBa xpyxnofi ronnofi oTnpaBrf,rllcr x xo3lftre,
ginanulelt'na, o6"gur. Y IIIa*uon Bce [opax(aro acKer[qecrofi npoctoroft. Muniauyr"r

neo6xognuoft ue6elu, o6egu, Maro qeM orJrl{rlaBlrrfiecf, or rex, Koropble HaM AaBaJIa

xogsfixa. 3aro neo6uqafiuo r,rHTepecubrMu 6rtar,r ero paccKa3bI o ce6e, o flpolrrJroM. O[naro
s. ]lyt p?i3y rre cJrbrrrraJr oT Hero croar o6u.rHblx pa3roBopoB o cocrocHufl 3AopoBbfl, Jre'

xapCrnax, Bpatrax. Ogutr uS TaKlIx paCcKa3OB 3aIIOMHI{JIC, MHe oCO6eunO f,pKg.

flo oron.raHrrl BofiHbr r{Jrrr r e3aAoJrro Ao ee oKoHaIaHrIf, f.A. upr,rexan n Cut"r'eug. O6cep-

Baropr{rr [peAcraBJrrJra co6ofi 3peJrrrqe [o[IcrI{He yxacarculee. O6ox><enuax'ropo6xa, n

roropofi ocra,rrr{cb roJrbKo creHbr. I.A. 6rrn ua6nrogateneM, a HIIKaKI'Ix I'IHcrpyMeHros tal\l
ue oCraralocr. I4grotosnennrrft n Anrnr.na uerponufi peQnertop 6bIJI BbIBe3eH HeMqaM[ I'I

nrr6porueu ro Aopore n lepuauurc B coBeprueHHo He[puroAHolra cocrosnur. B Jlenunrpa4e

y f.A. 6rrn xoporuuir nputrenb - aAMr.rpaJr. YsHan o noJro)<eHl{rl, B KoropoM oKa3aJrcr

i-.A., o" rrpegno*r, err,ry nocrraorperr rpo$efilryrc onruKy - ne nafigetcx JIII TaM'Iero-ru6o
noAxoAf,rr{ero AJr{ racnoJrr,3oBaHrrfl B acrpouoM}rn. f,A. o6patul BHuMaHfle na 6onuuyro
Tpy6y gna aepoQoroc.beMKr{ u [oAyMaJr: "9ro-nu6ygr MbI u3 Hee cAeJraeM". ]fMeHHo gTa

rpoSefinax rpy6a 6una ucnolb3oBaHa AJrf, coopy>I(eurrf, cBerocnnruoft KaMepbl, c IIo-

,brqiro roropofi 6rrJrr.r [poBegeHbr ero floclreAHfle BblAalou{uecr I,IccJIeAoBaHI{fl. flopaxaer,
qro s CIIIA, HecMorp, Ha HaJrr{que 3HaqrrreJrBHo 6oaee coBepIIreHHbIx I'IHcrpyMeHToB I{

nyvilue B Mr.rpe $orouarepuatu Qupurr "KogaK", BeJrlrKoJrenHa, BoJIoKHrIcTa{ crlcreMa

S 147 n BosHraqeM ycKoJrb3HyJra or BHr.rMaHlrJr aMeplrKancKux acrpoHoMoB, TorAa xar l.A.
Ha r{MfipoBuanponanuorir KaMepe c [oMorrlbrc 3HaqtrTeJrbuo xyAlrr[x QototuarepuaJroB aHr-'

nuficxort Supr"mr "llln$opgi' cyMeJr o6uapyxurs ee. Kctaru, paccKa3blBa, ory l{croplrtlo,

I.A. uouryrlrJr, cKa3aB, aITo acrpoHoMbl Bcero Mlrpa noJlb3ylorc, QorouatepuaJraMrl
eupurr 

,'kogaK", urr - Snpurr "[I;rrQopg", a Kurafirlbr rroJrb3yrorcq HauruM[ $oro-
r'ratepnanar,an. Caoeo6pagnag ra6enr o paurax! B ro xe BpeMfl oH [epeAaJI MHe rIoJIy-
qegHbre rM upenocxogHbre crreKTporpauurr Honofi leprynqca 1934. K coxaJIeHI{Io,
r{cnoJrb3oBarb MHe ux He yAaJlocb, [r rIo3AHee ,I nepegaJl ux 3.P. Mycrenrc.

Meca.q pa6orrr n o6cepnaropur{ [oAorxerr K KoHrIy, l,t repeA o'i'ueogot',I I.A. npr'Irlacul
MeH, K ce6e, 3golioBbe y HeIO 6uro nnoxoe, I{ oH 3HaJI, tITo Oruepenuurf eMy cpoK
HeBeJr.r,rK, nogroMy aracro pa3MBrrrrJrrJr o cMeprr.r. Korga BeqepoM t rtpuurefl K HeMy, B

ra6lrnere rrrpaJra My3brKa - "PeKBr.reM" BepAn, YraArrsas HacrpoeHl{e I.A., x cKa3aJr, qro
KoppeKTgoe pa3perrreHr{e npo6leuu cMeprr,r AJrfl ueroBeqecKoro co3HaHHr, [o-BI'IAI'tMoMy,

BO3MOX(HO TOJTbKO B paMKaX peJII{rUE, }r IIo ero peaKIItrE t noHflJI, IITO UMeHHO TaK AyMaJI

on. Brru nr l.A. peJrurrro3eu? B o6rr.rHoM cMblcile cJIoBa - ner. flepconu$raquponaunrtfi
6or, peauruo:xar o6prgoBocTb - Bce eTo 6ulo vyxIO euy. Ho MHe KaXeTcr, vto ou 6rtn
pemaiuosurl*r s roM iMrrcne, xoroprrfi B oro cJIoBo BKJTaAbIBaJIE Cunnosa u 3fituutefiu. On
crrlrraJr, rrro npupoAa croJlb pa3yMHo ycrpoeHa, aIIo 9To He Moxer 6iltr "cauo-
oprauu3arllrefi xaoca". Bosuoxno, r{MeHHo etnr"r o6tgcnrJrocb ero cKenrl{qecKoe orHo-
rrreur[e K AapBI,IHI,I3My KaK yHllBepcanurofi Teopuu gBoJIIoqruI xlr3nrr'

B te.renne prAa irer 6nraxaftruuu corpyAHI,IKou I.A. 6rtla Bepa Oegopoaua lase.
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Eygyvu [epBoKJraccHbrM acrpoHoMoM, aKTr{BHbrM yrracrHuKoM scex naxHeirurax pa6or
Illarlua, oua 6rua raKxe BbrcoKor,rHTeJrJrr{reuTHbrM qeroBeKoM, Cueqnaltuci, AJrr roro
qro6bl flpoqurarb "EoxecrBeHHyro KoMeAr,to" ,[aHre B opr{rr.rHaJre, oHa r.r3yqr.r[a r.rraJt-
rucxuri sgrtr. Ee 6e:rpeuennaq KoHqHHa or rori xe Her{3retrrahaofi 6oresHr,r, or xoropori
rIo3AHee norlr6ra f[.@. IIIaliu, 6lrna gna l,A. nenocuoJrHr{Morl norepeft.

Eluxaritruu corpyAHl,rKor'.t f.A. IIIaftua 6r,rn raxxe Colouou Eopuconnv flurelraep.
rlenosex neo6rt.rafiHoro raJlaHTa r{ rreroBerrecK[x KaarecrB, C.E, fllxenbHep HayaJr cBo]o
pa6ory B acrpoHoMl{I{ c reoperl{qecKux rrccJreAoBaHprfi Qusurlr Colnqa, rge rau 6ur
floryaleH prA ocHoBorloJlaraloul[x pe3yJrbraroB. Her neo6xoAr.rMocrr{ ocraHaBJrr.rBarbcr Ha
3aMerIaTeIbHr,lX TeOpeTEqeCKI{x pe3yIIbTaTaX, nOIyqeHHbIx LIM B LICCJIeAoBaHI{.sx MeX3Be3A-
uofi cpegu. MonorpaQux "Mexsneagnar cpega", a sareM BbrrxeAmafl rroA ero pegaxqlrefi u
[o ero I{HI{II[arLIBe uouorpaQua "flpo[cxoxgeHlre I{ gBoJrrorlr{fl raJraKTnK ra 3ne3g" 3ar-
JIIoqaIor s ce6e 6onlruoe qucro ero opurl,IHaJlbHbrx pe3yJrbraroB. Bropax uouorpa$aa
ttBxs,eTcs, eAI{HcTBeHHorit n csoe}vl poAe Bo nceri uuponofi acrpouot'lfi.recxori Jrr{Teparype,
C.E. IluxenbHepy yAaJlocb co6patr, Br,rcoKoKBarruQr,rqr.rponauntrri rolrexrlrn ug 11 an-
TopoB, rrro yxe caMo rro ce6e sacnyxuBaer BbrcoKoro [pr,I3HaHr.rs.

B cngsu c "t'ropalr,ur,IM KJrI{MaroI\r" B orgeJie l.A, Illarina Bc[oMr{Haerc, TaKa, r{cropru.
Hegarexo or o6cepnatoplrlr B 6rtnureu rarapcKoM ceJre JIr{MeHr,l (nune lony6ofi sannn)
x<lIJIa rroxnJla.fi lr orrenb oAI,IHoKafl xeHrrlr.rHa flpacxonr,x feoprnenna flapxor'leuro. Oua
6rtra xsanu$uqr.rporaunblM acrpoHoMoM; ee crarbs, nocBqrqeHHafl r{ccJreAoBaHrreM ar-
uocSeprr Connqa, s 1940 r. 6r,Ina ony6luronaHa B xyprrarre "Astronomische Nachrichten".
Bo npel'la oKy[aqrl[ oHa He SBaKyHpoBaJIac],, TaK KaK He r{MeJra Hlr poAcTBeHHr{KoB, Hr{
6nnsxux, I,I B ee Bo3pacre gro 6r,rro coreprueuuo HeBo3Mox<no. flocle soriurr ee na pa6o:ry
ne 6panr.r, Ir ona rIoceJIIrJIacb B oAHoM I{3 TarapcKr{x AoMrrKoB 6ea uogr,r, KaHaJIH3arIurr I{
oro[JIeHLIfl. XIana ona roJIr,Ko Ha IIeHcl4]o, Koropas B To BpeMs 6rrla .rpegsuqairuo
uareHr,rorl. Ho exegxenHo, KaK ua pa6ory, poBHo a 9 .r yrpa oua [pr{xoAr{na s.r[TanrHtrr:r
san o6cepnaropl{u, rAe y Hee 6uuo csoe nogroqxuoe Mecro. B er:o npeux ee r4lrrepecoBaJrr.r
flAepHble rpoqeccbl B He[pax:nesg. IIpn ee cra6ori noAroroBKe n erofi o6riacrlt rpyAHo
6urlo oxugarr, or eror? pa6otr xarux-rx6o pe3yJrbraroB. c.E. flureJrbuep B To BpeMt
orreHb .MHoro pa6otan: oH [I,IcaJI ABe KHIrru rr [poBoAnJr r.rHTeHcI{BHbIe LrccJreAoBaHlrf,
$r.r:r.rvecrr.rx rrpolleccoB na Connqe r.r B Mex3Be3gnoft cpege. Buecre c reM oH BbrAeJrfln
BpeMrI AJII AJII{TeJIbHrIX KoHcyJluraquft fl.l. flapxortleuxo. Kax-.ro { ero c[pocr{Jr, rtoqeMy
oH TparI,IT croJlbKo BpeMeHI,I Ha coBeprueuuo 6ecnepc[eKTuBHbre 3auflTvts, c neri. On
o'rBerI{JI: "A Brt [peAcraBJlf,ere ee paAocrb, ecJrr{ efi ygacrcx Hale{ararb crarr,ro? Begr
ero 6yger o[paBAaHr.reM scefi ee x<uguu".

Yesxas Hs Cutueusa, q He [oAo3peBaJr, vro n o6cepratopulr q BuAer I.A. IIIar?ua n
nocregnr,rtt paa. flocne sToro q BITAeJI ero s Mocxse secHoir 1956 r, On x<ul B rocrrrHr{r{e
"MocKBa", rAe MbI [oceruJII,I ero c C.E. flurelrnepou, On 6rrr o.reur [epeyroMJren ri
pa3ApaxeH AeJraMIr a Actpoconere AH CCCP. Ero o.reHs yrneraJro cocroflHr4e
f[.O. IIIafiH, Ho HLr 06 eroM, HI{ o cBoeM cocrorHlrr.r 3AopoBbs oH Hr4KorAa He roBopriJr.
Boo6rqe, repee3A n Mocxny cbrrpan B ero x<rr3Hrl rparuqecKyro port. Jleueuue fI.@. IIIafiu
6rtno nparu{qecKll HeBo3MoxHo - ee 6onegHr 6lrla Herl3JreqrrMa, Ho oH Bce xe peur,rJr
rIpI'IBe3TlI ee n Mocxny. Xngns B rocrLIHI{IIe, Heperyrspnoe [I,ITaHr{e, 6omuroe KoJII,IrrecrBo
pa3[I{r{Hblx AeJI IIo Jrvr}Jrrlr Actpoconera - Bce ero IloJlHoc't'b]o cJroMarlo crepeoTl{[ ero
)KII3HI'I n KpulIrly, rge l.A. IIIarin ner Heo6sl.{airHo pa3MepeHnbrft o6pa: >xlrsHr.r. .[
Bc[oMI{HaIo, KaK, [p[IUIacI{B MeHf, u o6uapyxr.rn, vto o6eg 3a[a3AbrBaer na 10 uuny,r, ou
6eran no KoMHare r.r [oBTopqr: "Bor, vept Bo3bMr{, Bor qepr no3rMlr". B ycrax lpuropux
A6panaonuva grla cJIoBa 3Byrraru ueo6br.ralino KoMrrrrHo. 3tor crepeoruu - nrc6ur'raq
pa3Mepel{Hax pa6ora, HeyKocHllTelrno co6nroganruurica pex<rrM - r{ rroAAepx<rrBaJr ero,
xolrg oH 6rrll o.IeHr 6oaunuu.renonexoM.
. Jrerou 1956 r. q c ceN{reri orAr,rxaJr n Kpurnly, n Psl6aqr,eu. Haru Apyr, MareMarrlrK

B'A. MapueHKo, Ilpuexan ue Anyurtbl, cKa3aJr, rrro oH [pr{Be3 rpycrHyro HoBocrr - B
pyKax oAHoro LI3 [acCaX]IpOB OH yBrrAeJr ra3eTy c HeKporrofoM, rrocBsrrleHHbrM [aMrrrr
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I'A. Illarlna; Mne He 6rrlo ugsecrHo, rAe cocroflTcs [oxopoHbr, Ho B grr{ AHII xorenocb
6lrnr s Cr,rrraeuse. B re opeueHa go6parrca us Plr6a.rero go Aryurr,r 6ruo He rpocro -
ruocce Anyuna-OeoAocr{fl ToJrbKo crporrJrocb, Karepa xoArrJrr{ HeperyJrflpno - [ogroMy Ao
Anyrurrr flpfirrrJrocb r{ATr{ rro caMoMy 6epery, [peogoleBaq He[poxoAI,IMbIe Mecra B[JraBb.

Korga q flpuexafl n Cuueus, rpo6 c reJroM LA. Illatlua croqr Ha croJle B quraflr,HoM 3are.
3nyuana My3brKa "PeKBEeM" Bepgu. f[oxoponrt cocroflJll,Icb, ecJII,I He oruu6arccr,, ua
cnegyroqufi geHr,. [na ero Morr,rJrbr 6rrno nrr6paHo Mecro rropa3r{TeJrbHofi rpaco'rrr ua

xnaA6uule 6lrsmero rarapcKoro cera JIr.rMeHu. C eroro Mecra orKpblBailcq BLrA Ha rlyc-
TbrHHoe Mope 3aJrr,rBa, cnena - ropa Koruxa, clpaBa - Kaqlrnelu. Hag uorunofi crosn
asrcoK-uri Kxrraprrc.

Bucrynax Ha rpaxAaHcxofi naHnxnAe, Koropa, cocrotJlacb flepeA Bxo[oNl e CUI\4e[sc-
ryro o6cepnaroprrrc, , orMerr{Jr oAHo ero 3aMeqareJrbHoe KailecrBo. I.A. IIIaIln rar
yveurrir c$opuraponaJrcf, Ao peBoJrroquil B acrpoHoMrrrr, cBs3anHofi c pa:nurneM IrccJIe-
gorauruir B paAr,ro u pelrrreHoBcKoM Ar{ana3oHax. Buecre c reM oH 6rrn neo6lt.latiHo
or3brBrr[B K,HoBbrM r{Aef,M u rryBcrBoBaJr aKTyaJIbHyro neo6xoguMocrb crIeqI{aJIbHbIx }IccJIe-
gorauufi, cBq3aHHbIx c pa3Br,ITrreM oTI,IX HoBbrx o6nacretl acrpoHoMI,IrL 3gecr, KoHeqHo,
HeJrb3{ repeoqeHrrTb orpoMHyrc poJrb [JroAorBopHoro corpyAHr,rqecrsa c c.E. fluxelr,-
HepoM. OgHaxo ocHoBHa, [puql,rHa 3aK[Iorraracr, B ToM, tITo, HelpepblBHo pa3Mbllxlqfl o
Hepe[reHHblx upo6ner"rax acrpouoMur{, ocrpo qyBcrBy, [Ix, oH He ocraHaBJllrBarc{ nepeA
paAlrKaJrbHbrMrr MeToAaMII I{x peIXeHLITL

B ra.rec'rne rpr.rMepa xorerrocb 6r,r paccxa:atn, o6 yqacrull l.A. Illaitua B lIccJIe-

AoBanr{qx norrflpr,r3arlrru Kpa6onr.rgnofi ryuaHnoc'ru. flocne roro KaK 6slna errcragaHa
rtrno.re3a o roM, rrTo He[pepblBHoe olTrrrrecKoe ]r3ryqexr.re Kpa6onugnoli'ryrtlannoctu o6yc-
JroBJreHo crrHxpoTpoHHbrM r,r3[yqeHrreM peJIrTI{BHcTcKI{x SJIeKTpoHoB, HaMII 6bulo yKa3aHo,
arro oro r,r3ryareHr.re AoJrxHo 6rrrr noraprr3oBaHo. [nr o6Hapy>Kerrrfl [o[qpE3aIII4I{ Tpe-
6onarcq AocrarorrHo perynapnr,lft xapaKTep MarHlrrHoro nona. Bospax<a{ MHe,

LLC. Illrnoscxufi 3aMerI{JI: "YYurblBaf,, rITo MarHI'ITHoe floJre s o6racr[ ocrarKoB
cBepxHoBbrx xpafine HeoAHopoAHo, a orAeJrbHr,re o6JraKa oAHopoAHocrI{ LrMeror pa3Mep
roprAKa 1016 cu, noo6qe rpyAuq oxl{Aarb norBJIeHI{fl raKoro eQSexta, 'rax xar 6yge'r
lpoucxoArrrb crarr{crlrqecKoe ycpeAHeHI,Ie floJrf,pl{3allrlr.r" (Tpygr,r 3-ro coneqaHlr, [o
Bo[pocaM KocMoroH]ILI. M.: Hayxa, 1954. C,254),3ro yroepxAeHl{e ocHoBbIBaJIocb Ha

BecbMa paclpocrpaueHHori B To BpeMrr rrrflore3e Eevenopa o [po]rcxoxAeHLII,I MarHI,ITHbIx

noxeli B KocMoce 3a cqer ycfi:lerrr. cla6oro 3arpaBorrHoro rroJl I{3ryrreHl{eM roprqux
3Be3A, Koropoe, ryp6yllrsyx KocM[rrecKyro rrJra3My, 3aKpyrruBaer BMopox<eHHbIe B Hee

MarHI{THbIe CLTJIOBbIe lrtt]f.Wyr I{ yBeIr{q[BaeT HalptxeHlrocrb norq. Ho nepeA MoITMI{

rJra3aMr{ crorJro u:o6paxeuue ryMaHnocru. CnoxHaq BoJroKHr{cra, crpyKTypa ,BrqiracE,
ocHosuoft ee oco6ennocrrro. 3ra crpyr(Typa, HecoMHeHHo, 6rua 6rt pasur,l:ra, eclu 6t'r
ryp6ynenruoe ABTDiKeHHe nJra3ML,I yBJreKaJIo cr{JroBbre JrrrHr.ru MarHI{THoro nora. Coxpanenue
T arort crpyKTyprr AaBaJro ocHoBaHrre qax o6paruoro lpeAloJrox<eHr,rq - MarHr{THoe flore
KonTpoJrrrpyer ABrDiKeHr{rr rrJra3Mbr rr rrMeer AocrarorrHo perynapnur}r xapaKTep. l.A. cpa:y
x(e corJracl{Jlc{ c reM, rrro BoJroKHr4cra, crpyKTypa cBr{AereJrbcrByer o AocraroqHo pery-
iIspHOM xapaKTepe MaTHITITIIOTO IIOJIf.

3'ro'r nonpoc oH xoreJr peur{Tb, r.rcflorbSyfl Qotorpa$uqecKyto MeroAIiKy, Koropaq
Moura Aarb AeraJrbHoe pacrpeAeJreHr{e florspu3arll,tu n Kpa6onuAHor? TyMaHHocru. Ilepnal
pa6o'ra raKoro poga 6rrna BbrrroJrueHa l.A. Illairuou, C.B. fluremuepor'r u P.H, llxca-
HoBbrM. florapolrg Heo6br.rariHo BbrcoKoro KaqecrBa I'.A. IIIafin clequarrbno gna eroft qeru
rrpr{Be3 n3 Eeft,rur.r, rAe He3aAoJrro Ao'roro 6rrr s rol4anArrpoBKe. Ha6nrogenraa BeJrlrcb Ha
gnoriuorr.r 40-canrr,rr',rerpoBoM pe$parrope c Qoryumru paccrorHrreM 1600 rrrrrr. Bcnolrr.ruaro,
xar f.A., paccKa3blBaq o cnoefi [oe3AKe o 6enr,rrro, cKa3aJI: "Bu, ne6ocr,, AyMaere, qro
[oe3AKa n Enpouy - 6onruroe cqacrbe. Ho, xorga Mr,r Jrererrr{ B caMorrere JLoSrrausr,r n

Bo3gyrrrrroM Kopr.rgope nal I[P, Hac He[pepbrBHo Ha o[acHo 6nrsroM paccroqHufi o6nerallr
coBercKr{e lrcrpe6trenr.r. B eto BpeMg Harrre cocroqHue 6L,rro BecbMa AaJIeKo or
ror.a$oprnoro."
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B ro npeua pa3peuarou{as cwila paAr{oreJrecKouon 6ula oqeHr, nr.lsrori, u looroMy,
Ka3aJrocb 6r,t, ucclegoBarb rroJrflprl3arlurc paAr.ror.r3ryrreHr,ra Kpa6onuguorl ryuauxocur 6lrlo
AeJIoM 6esuagexnur'1. Oguaxo HaJII{qEe upe}rMyrrlecrBeHHoro Ha[paBJreHrrq [oJrrrpr,r3ar{lrr{ B
o[TI4tIecKoM crleKTpe [o3BoJIrIJIo HaAeqTLcq ua o6uapyxeHr{e [oJrflpl{3arlrrr,r B r{HTerpaJrr,HoM
paALloLI3ryqeHI,IIa ryMaHHoctu. Sror Borrpoc r'ru nogpo6uo o6cyxganu c f.A. IIIairnoM, r{ oH
orreHr, rroMor opraHr{3aqrlr{ oKc[eprrMeHron B.B. Burxesu.ra n Kaqrnenlr.

@yugar"leurarlbHoe 3HarreHl{e vtMeJwr rrccJreAoBanr{q f,A. IIIafina gr.rQ$yenrrx ryMaH-
uoctett 14 Ltx cBs.3vt c MaTHIITHbIM [oJIeM faraxrnru. Orur lpuneru{ K orKpbrrr,rrc pery-
nflpHoro xapaKTepa MarHI{THoro rloJrf, B raflaKTr,rqecKr{x pyKaBax, qro [o3BoJrr{no or6pocnrt
go6pyro [orIoBI{Hy reoputi reHepr,rpoBaHr{f KocMrlrrrecKrrx MarHr.rrHbrx nonerir. Korga
pa3Bepl{yracb ArIcKyccLIfl B.A. Ar'l6apIIyMrIHa co BceM}r ocraJrbHbrMr.r acrpoHoMaMrr Mr{pa, B

xoropoll B.A. yrnepxAaJl, r{To ropflrure 3Be3Abr o6pasyrcrca rr3 BecbMa [JrorHbrx [-rel,
C.B. flurenr,Hep 3aMerr{JI, tITo 3Be3Aoo6pasonaune JroKaJrr.r3oBaHo B pyKaBax falaxrr.rxu, a
eAIrHcrBeHHbIe cI{JIbI, Koropble rau gericrnyror, - 9To rpaB[ITardI,It LI MafHrITHoe rloJre; HI4
o[Ha Ir3 oTI{x cllrl He Moxer AJrr{TeJrbHoe BpeMfl JroKaJrr,r3oBart [-rela B pyKaBax
lataxturu; MarHI{THoe floJre Moxer yAep)KrrBarb roJrbKo pa3pexeHnyro [Jra3My, cJreAo-
BareJrbuo, 3Be3Abr o6paayrorca 3a crrer KoHleHcaII[E pa3pe)<eHnoro ra3a.

Borururu ylapoM gnx lprropr.ra A6pauonu.ra 6r,rro ro, rrro ero He rrycrr{Jrrl Ha otre-
pequori ctesg MAC e Anrrurc. OH, ouealr4no, co3HaBaJr, rrro ero AJrr Hero, BeporrHo,
rocJIeIIHflfl Bo3Mo)KHocrb Bcrperr,rrbcs c KpyrrHbrrrrr.r sapy6exubrM[ yqeHbrMr,r, rroAeJrr{Tbcs
CBoI4MI'I pe3yJlbraraMlr, o3HaKoMl,rrbcr lr3 [epBbrx pyK,c HoBbrMrr up.efl:r,lu r,r [JraHaMrr Kpy[-
tlerituux acrpoHoMoB Mrrpa, K rII{cJry Koropbrx oH rrpnHaAJrexaJr. flo conepureuno neo6isc-
HI{MbIM [puqI'IHaM B eroM erray 6uno orKa3aHo. Hago nolararb, qro.3HaKoMcrBo c ero
Aocbe MoITIo 6r,t nponrErr cBer Ha ctour, neo6'rqcnuur,ttt upor.r3BoJr "rou[erenrHL,rx opra-
uon".

Crreptl f.A. Illairna [JIfl Bcex, I4MeBrrrr{x cqacrr,e pa6ota,rr nln o6rqaruci c nnrrr, 6rrna
HeBocrroJrHrluofi y.rparofr. Ero yxog ocraBrrJr raKyrc 6perut, rrro Bce craJro KaK 6El nnxe -
I{cqe3 eraJroH u Helo[paBr{Mo cur{3l{ir}rcb MopaJrbnble craHAaprbr B uaruer? HayKe, I{ ero
MCCTO OSTAJIOCb HE3AIIOJIHEHHbIM.

Anpelr-uroHs. 1992 r.

H.II. fpyruurrcKufi

Mue npr'rrunocb BcrperllTbcfl c lpuropner*r A6par'ronuveM coBepueHHo clyvartno n
HecKoJrbKo Heo6tr.nrori o6crauosxe.

1934 rog. Jlero. Ctyugentoa 1-ro xypca MIY yxe repeBeJruna2-fiu pacrrpeAeJrprJrr,r ro
cneIII{aJILHocrsu. fl. nu6pan acrpoHoMl{Io. A rar KaK y MeH, erqe c AaBHr,rx^npeuen 6rrna
crpacTb K rIyreIrIecTBI{qM, TO ' peIuI/Ir B oToM roAy orflpaBr.rTbc{ rryTeruecTBoBaTb B
Kpur'r - [errrKoM, oAr4H.
' I'1 nor c proK3aKoM , no[reJr no Kpurrry, B cesacrouoJre , ceJr na arro6yc r,t upoexar
rpI'IMepHo Ao [epeBaJla, a orryAa noueJr yxe [eruKoM. I,I nor no Aopore - CflMer,rscxas. o6-
cepBaropr4r. Hy, ectecrBeHHo, s KaK CTyAeHT-aCTpOHOM n GIMeUSCXyTO O6Cepnaroprrrc
AoJrx(eH 6utrI sar?Tr.r.

.f, gaurer ryAa, rlpeAcranuicq.lpuropurt A6par'roauu MeHrr Bcrperr{Jr H flpr{ruracun r ce6e
got"rori, HaKopMLIJT o6e4ou. Beuepou oH cKa3aJr: "Bbr KaK 6ygyulufi acrpoHoM He xorl{Te Jrr4
noua6lroga'rr?" - "Koueqno xo.Iy!" flpegcrarnxere ce6e, MaJrbrr[IrrKe upeAJro)fl{.rb raKoe
AeJIo, Aa elr{e raKoMy, roropltft xoqer crarb acrponouou! H sor oH MeHrr B3fln c co6ort x
TerlecKorly, I{ MbI c HrI}vI BMecre ua6nro4anu. Yro uu.Ha6JrK)AaJr}r, , yxe He [oMHro. Ffo, no
BcgKoM cJryqae, oH IIoABoAI{Jr MeH, K oKyJrapy, [oKa3bIBaJI u o6los3ng1, a caM BeJr Ha-
6rrcgeulu.

Bo scqrolr{ cryqae, no.{l 6rtra coBepueHHo oqapoBa:reIruaa. Kprtir,rcKag Horrt, 3Be3A-
noe ne6o, TeJrecKon... t"re.rta! I4 lpnropnfi A6pauonr.rv B KatlecrBe pyKoBoAr.rrens rarofi
uanenr,xorf "upaxtr.xu".
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Emxe K paccBeTy oH ollflTb llpurJlacun MeH, K ce6e. f y Hero nepeHoqeBal. Ytpou on

HaKopMr,rJr MeHfl oqeHb xopo[o, r{ MbI c HIIM pac[poqaJl]Icb. I4 s noilrbfi AaJIbIIIe ,[yTe-
urecTBoBaTb uo Kpuuy.

Bor raras nrc6ouulrra, Bcrpeara 6r,lla y MeHfl c lpuropneru A6par'ronnveM' Koropa,

ocTaBI{JIa Ha Bc}o xI,I3Hb OqeHb np}IrTHoe B[eIIaTJIeHUe O HeM KaK O qeJIOBeKe'

Anpenr. 1992 r.

[.II. Ao6PoHPaBrH

Mox nepnax BcTpeara c lpuropueu A6par"ronuveM 6blla 62 roga ToMy Ha3aA, s 1930 r.

flotou 6slnr uuuoa"trrre ucrpiqu s 1931 u s L933 rr. Bo BpeMf, Moux roceulelauil' Cu-

Merr3cKofi o6cepBaTopvtu Ha KopoTKoe rpeua._,^B.o^lee TecHbIe oTHoIIIeHIIt y HaC yCTa-

HoBuJr[cb ,urrrut " 
iglO r., rorga, suy1oti go 1940 r.' f, ex(eropuo upresz<atva24 17,e'

cflrla B culvrens: qacTr{rrHo pa6oral c fpuropuer"r A6paruoollueM, IIO BO3MO)GOCTI'I IIOMOTaJI

eMy r,r yql,ilrct y Hero orHoIrIeHI{IO K pa6ore.
"B tL 

"opr-u 
Cnlreuscroli o6cepnatopuu 6rtn oqeHb gpyxnrrfi K6JIJIeKTIIB' Kaxgufi

Bearep nocre pa6ouero gxx co6upanncr fpnropuft A6par'lonnv, flenares @egoporxa, Ipu-
;il;'ritH;"iu"u^ Heyfiuun ln roe-xro us-npuesxux' o6cranosKa 6blrIa raKofi, qro

BcKope , craJr ronopuri, vro uyncrnyro ce6r cI{MeIr3qeM n flynxone, a He IyJIKoBIISM B

cuN,reuse, rrTo cooTBeTCTBQBaJTO MoeMy $opr"raarnouy cnyxe6uot"ty [oJIoxeHI{IO.

IprarOpllfi A6par"roruu o.ienr Tx>KSJIS [epe>KI{BaJI HeJlerxlrfi Bo Bcex oTHorueHIIf,x [epuoA

no"re t936 r.: ipectrr JIIoAefi, KoTopble 6rrIE 6Iusrr,r eM], II 3aTeM HaABurarculaflct

eofiHa. f xopouro noMHIO 6AITII BeIIep ocenrro' 1939 r. O6ctanonra 6rrna oqen6'Ha[pf,-

xeHHOir, gUll uOlurt TpeBOrI4. I,I qot ,eUepor'a MbI cuAeJIII y paA[OnpUeMHI'IKa I'I ubITaII'ICL

yJroBr,rTb uo6Onuue Coo6rqenufi. Harra un6opr'laqr'rx 6rrna oqer1l ype3aHHoft' II MbI cJIy-

ruanra 6onrapcKr{e [epeAarr]r, rge cb6urux ocBeIIIaJIUCb [oJIHee. B etn Auu B M[pe oqeHb

,ro"o oouoprJrocb o sost{oxHOfi noftne uexAy CCCP u 3croHuefi. 3tu crpaurnble HoBocru

il;i.f,p,|1[opu"ou"" repe)il{BaJr oqe,r 6oresHeHHo, oH 3HaJr nofiny ro cBoeMy upe6rt-

uurrona Qpoute s 1914 r.--H;";t# 
l94l r., BofiHa npurrrJra r{ K HaM. Corpygnrxu o6cepaatopull 6rrnra BbIHyx-

Aegbr cneIIIHo sBaKy[poBaTbcf,, 11 MOs CBr3b c lprropueu A6par'rosq'Iel{ Ha HeKoTOpoe

BpeMff [pepBaJracb. flry ,""r [ocJreAoBaJIo npe6rrnan'e s TauxeHTe I{ Anua-Ate,

6;;;;r; Jponrro, Jlenunrpagcxuft Qpout, pageglre, noeHnuIfi rocurraJrb a Jrenuurpage'

irrau c lprropueu A6par"rorlr\eM yAaJrocb BoccrauoBrrrb, u s IoMHK) Te rerIJIbIe [ucbMa'

KOTOpbIe tloflyqaa oT Hero' HaxoAflcb B rocll{TaJre'
B'anpele "1944 r, Cr.rlrlers 6rra ocso6ox<gen; .,[ roJIyqI'III ot lpuropraT A6par'4oau'Ia

COO6rqexne O TOM, vtO O6CepnaTOpUt IOJIHOCT6K) pa3pylueHa' TSJISCKOIIbI BbIBe3eHbI'

Bc*opL no aixoge ,, 
"o"nrrun^ 

i 6rrt, yBoJreH tr3 apMnu nocJre xoAarafictaa 06 sToM

fpuropru A6pauonuva n Hapxoraar O6opomr'' Ipllropufi A6purour., n io aper"rx HaxoArrJrcf, r Mocrne, rge pa6otau nag nogrororxorl

.rp"o6putou auu:x, Cuwefi3cKoro oTAeJIeHIIfl flylxoncrofi o6cepnaropull B caMogro'TeJlbHoe

"aywroe 
yqpex<AeHEe, Borrpoc o qeM AaBHO yxe Ha3peII. oU upegloxllJl MHe npuexbrr n

Mocrny xr" ,o"o, rrro6br .rorrnorarr er,ry n oQopMJreHI{n [p_eBpaIrIeHI{, flynxotcroro or-

IleJreHr.rfl s KprlMcxyrc acrpoolr3rqecKyro o6cepBatoprrc AH CCCP, Qarruuecxu - B.co3-

;;;;;;;;;d;6";piurop# ciosrn{, ctupenenrr,t o6opynonaH5bM. TaK, B reqeHlre 4 Me-

"rq"u 
, 6rIn sMeCre C nurra s MOCxne, glaparlcb, IIaCK9JIbKO xBaTaJIo MOI{x cIIJI I{ yMeHIIt'

rroMor*, eMy B eroM TpyAHoM ggne. Xora QopMaJrbHoro, peureHllg [paBlrreJlbcroa o npeo6-

paaoua"rrb6cepnatopulr eqe He 6Hno, Irpuropllro A6pauorrvy.AJlfl noJIb3bI Aexa rrpuxo'

grro"u nopofi , parr"r* r.rgcTaril[rrx BbICryIIaT. KaK AIIpeKToPJ K_p'rrr'acxofi o6cepnaroprn'

Bcrope uocre uoero Bo3BpaIIIeHtr n Jleuunrpag lpuropufr A6partaoruv npeAJIo)KuI MHe

nprn"*Utu n Cuuerg gnx uOr"rOqr tau. f CBOIIMII rJIa3aMlI yBUASJI' BO IITO IlpeBpaTllnacb

ob""puuroprlrs u cKorbKO TpyAa rrprrAercs rroJro)Krrrb Anf, ee Bo3poxAeHrry E AJI, cosAaHEs

"ouoft 
o6c^epaatopuu. Ho-upo6urtr s clli*euge MHe nPEIIIJIOCb He[oJIro: IlocJle[oBaflo
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paclopflxeHue npe3}rAl{yMa AH CCCP Bblexarb B fepMaHr.rrc AJu noucKoB BbrBe3eHHbro
oKKyraHTaMn o6opygoraur,rs. Buexaru Angpefi Eopuconuv Cenepnrrfi lr r B Mae 1945 r.
Craltengcroe o6opygoaanrae 6uno uafigeuo AocraroqHo 6ucrpo, Ho Harrre coo6rqeuue
lpl,IHecJro lparopuro A6pauonnvy BMecro oxrrAaeMoro o6nerqeHr.rfl HoBoe rope: nce 6trlo
rlpeBpalr{eHo B MerafifiLlqecxraft lotr,t. 3ro srtgnaro [paBr.rrenbcTBeHHoe pac[oprxeHr,re o
pellapallHoHnola raslrilIu reJrecKo[oB HeMeIIKrrx o6cepnatopllfi n ra.recr:ne KoMneHcarlr{r,r 3a
pa3pyrrreHHoe oKKyllarrrarrlra n flytxore r.r Crarraefise.

Oco6o ocrpo craJl Boqpoc o 3aKa3e sa py6exou KpylHbrx reJrecKorroB ra Heo6xoguuoro
o6opygonarulq, [ocKoJIbKy y oreqecrBeHuofi [poMbrrrrneHHocrrr'.He 6rrlo ueo6xoAuMoro
oflblTa. flo uHlrquarune lpuropua A6palronuqa rpe3r.rAr.ryr'l AH CCCP nos6ygun xoga-
ratictso o6 5tou flepeA rlpaB]rreJrbcrBoM. Coorsercrsyrcqee peureHr,re 6rilo upuumo n
uroue 1945 r. c oAHoBpeMeHHbrM perrreHr{eM o6 o$opuneuuu Kprrucxoft acrpoSusg.recxofi
o6cepnaropuu AH CCCP

ocesrro L946 r, lpnroprui A6pa*ronuv BMecre c flelareefi oegoponHofi, An4peeu
Eopraconnver"r Cerepur,rr"r,-Bnaguuupou Eoprcorn.rer\,r fluxououur, , feoprlleu Ar"*-
caHApoB[rIeM Mour.ruulr,r BbIJrereJrLI n CIIIA. B re'{eHr,re HecKoJrbKr.rx uecaqen npe6rraaHilfl
TaM I{M yAaJlocb 3aKa3arb HeKoTopoe na6opaTopHoe o6opygonaHr,re u BbrrcHrrrb Bo3Mox-
Hocrb 3aKJIIoqeHI{fl AoroBopa Ha I{3roroBJrenue 6olruroro reJrecKoua. C erofi xe rleJrbro
f.A. u fI.O.,IIIafiubI BbIJrereJILI rloroM ug CIIIA B Aurrr.rro, orKyAa BepHyJrr{cb JreroM
1947 r. [ero, rpoge, HarrLIHaJIo HaJralsdBarbcs. Ho [ocJregoBaJra rraMrrrHas pevr Yepuuna
r @ylroHe, Haqaaacb xoJIoAHa, nor?ua, cAeJraHHbre n CIIIA 3aKa3br 6trtu aHnylr{poBaubr, o
AoroBope Ha 3aKa3 TeJrecKorra Heqero 6rrno r.r Meqrarb...

Y lpuropnx A6pauonr.rva He ouycrlrnllcs pyKr{. Yepes npe3r.rArryM AH CCCP oH noAHflJr
flepeA [paBI{TeJIbcTBoM Bolpoc o6 ugroroBJreHI{I,I 6oniluoro reJrecKo[a c[JraMr,r ore-
'recrneHHoli oflTlrKo-Mexanraqecrofi npoMbrrrrJreHHocrr{, HecMorps Ha o"cyrcrBr.re y Hee
olblTa crpol{TeJrbcrBa Kpynublx reJrecKo[oB. Bcrope 6trao npluraro coorBercrByroqee
pelueHl{e, u pa6ota flopyqeua JfeuurrpagcKoMy orrruKo-MexaH[trecKoMy o6teqnnenraro
(JIOMO). 3a ero AeJro B3rJrcf,.nune uoxofiHuri ruucenep.KoucrpyKTop Barpat KonCraHru-
HoBuq lloauHnclranr. Hago orMerlrrb, vro 6oarruyrc rroMorrlb B ocyulecrBJreHr.rlr crpor{-
TeJrbcrBa 2,(-r*lerponoro reJlecKona oKa3brBaJI TaKxe nrrue noxofinuft [,(D. Ycrrnoa.

Tenecxon 6rru uocrpoeH 3a Koporxufi qla groro cpoK r.r nprrHrr rocygapcrneunofi
rouraccuefi B rrocrleAuue gnn 1961 r.

Ho uano co3Aarb reJlecKorl, neo6xoguuo 6lrro nocrpor,rrb r,r noryro o6cepaatopnrc.
Ilpegnngx rpyAlrocrl{ gToro AeJra, Ipr.rropufi A6pauonnv go6ulca co3AaHr{r.cueqraanrHori
crpol,ITeJrbHofi opraruleaquu - Kput'raKaAeMcrpor, uocrpolrBrueri uocenor Hayuruft. Tyr
HaAo orMerrlTb 3acJlyru noxorfuoro Anrona lpuroprenuva fleperygu, BJro)Kr{Brrrero B AeJro
MHOrO CI{JI I,I yMeHI'[ .

Oopualuroe orKpblTlre Kprtucxoft acrpoSuenuecKofi o6cepuaropuu cocroflJrocb B
1955 r. B uocenre Hayvuou yxe 6rtnu ycraHoBneHbr HeKoropbre reJrecKorrbr, a rnasHrrft -
2,6-uerponrrfi peSaerrop - 6un roroB B 1960 r. n oQuqnalrHo npr.rHqr, KaK yxe cKa3aHo,
s 1961 r. Ho lpuropufi A6partroBurr He Ao>Kr{Jr Ao ocyu{ecrBneHnr cnoefi Metrrbr o 6omruou
TeJrecKo[e. Ero 6oresnb, HaqaBllratcf, elqe n 30-e roAbr, rrocre[euHo yc]rJrrrBaJracb; sa6o-
JreJra I{ fleuares @egoponna. flpuurrocr [epeexarb Ha reqeHue r Mocrry, rAe oH cKoH-
,:,ailcfl,4 aBrycra 1956 r. flelares Oegoponua nepex[Jra ero roJrbKo na 3 negenn

Ceft.rac 2,6-Iraerpomrfi rerecron Hocrrr rrMf, f.A. IIIafina - ugefinoro uHr,rq[raropa ero
co3AaHurr.

Tenepr rlocre I'xpoHororuqecKl,rx BocloMLIHaHHfi" t flo3soruo ce6e uepefiru K orrucaHlllo
orAeJrbHbrx grrlr3oAoB, xapaKTepr,r3yrorrlux lpuropur A6pauonuvu *a*'*"roueKa r,r KaK
yrreHoro, ytcrurrfl ero pa6our.

Crpor'tmui tr HelpllTf,3areJlbHblft B xr{3Hrr, Ipuropurt A6par"ronn.r o6rtaAar rBepAbrM r.r

Hegbnr.rcr.ruriM xapaKTepou, xoropufi cQopr"ruponaJrcr errle B K,Hocrr.r. B cmsu c gTuM xoqy
paccKa3arb o6 ognorvr gurr3oAe ero x<rr3Hlr, xotoprrfi [orrTlr Hr.rKoMy I{3 acrpoHoMoB i{e
I{3BECTEH. / 
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Korga flocJre Kogqr,rnsr lpnropur A6pauonava n flelareu @egoponurt r rlpocMarpl'rBaJr

r,rx AoKyMeHTbr [epeA orupanror? B apxr.rB Axageurar uayx cccP, ro B cTapoM racnopre

lprarOpua A6pauonuva, K cBoeMy 6onuuouy yAIIBiIeHI{Io, yBIIASJI, tITo ero xenOIl Ha3BaHa

,i [eiuae, Oegoporua, a Apyraf, xeHII{I'IHa' I{M, KoTopoti ,, x coxafle6l{Io, He 3a[I{caJI'

I,Is pasronopoB c poAcrBe*rrrxa*, lpuropru A6pauonuva MHe craro lr3BecrHo' qro flera-
rea-@egoponua, gefic'rnureJrr,Ho, 6srla ero ntopoft x<enoft. Errle conceu MoJIoAbIM qeJIoBe-

KoM, B Bo3pacre oKorro 20 rrer,lprroprari A6pauoruv [oJIro6I,IJI rIpaBocJIaBHyIo IIeByIIrKy,

6onrnyro ry6epxynesoru. Ilporr,rn lrx 6para peurnreJrbHo Bo3pax<aJra ero ceMbs. Ho fpuro-
pufi A"6parrlorr, 

-6urn 
rBepA: oH rrplrHrJr xpl{crl{aHcrBo I{ xeHI{JIc{. Epar eroT 6rtl Herlpo-

[oJrxrrTeJILHLIM, MoJIoAa, xeHIqI{Ha BcKope yMepJIa or 6onesH[. Jlllul uocle AJII{T9JIrH3Io

BAoBcrBa Fplrropuft A6par,lonr.lv Bcrperr,rn llenarero Oegoponny, oHIr no)KeHI'tiII{cb, I'I oHa

6irra "nytrrq"ri ""o 
xI{3HLr w 6tuxafirtteil nououlrurqell B TeqeHI'Ie 35 [eT, go cauoir

KOHTMIIbI.

lpuropufi A6par,aonrav 6ul axtunnrtu ua6lrogaTeJleM I{ HepeAKo loBoplIJI: "'fl ue uory

ce6e upegcranr,rir 6ygyqero acrponoMa, KoropblIl ne 6yAet caM y reJlecKona, roryqa'
BaxHbIe pe3yl{bTaTbl Ha6[IOAeHI,IiI". lpuropufi A6paruoullu xopouo IIOHI'IMaJI I{ HeAOcTa-

TorrHocrb Haurero ua6lrogarerbHoro 'iapceHaJla", Heo6xoAl{Mocrb ero KopeHHoro o6nos-

lre1rrr,,MoAepHl43ar{Ur.r. B etori cBc3r.I [pO[3OIIIeJI 3[II3OA, O KOTOpOM MHe He xoqeTcq Bcflo-

MrrEarb, Ho oH xapaKTepl'I3yer o6craHoBKy roro BpeMeHIr'

B flynxone 6iuo coneulaHr{e ro KaKoMy-To acrpo4l'I3rqecKoMy Borpocy. Ha ueu

fpuropr,rrt A6pauOnuv BbIcTyIIIJI C 3arBJIeHI{eM o ToM, uro o6opygoBAnue y uac nnoxoe' Ou

CKa3aJr, B rIacTHOcTI,I: "BO operUeHa Eey1Or1OyrbCKOro y BCex aCTpOHoMOB B MI'Ipe 6bIJIo

rrpr,rMepHo oAI{HaKoBoe o6opygoraHl{e }I pe3yJIbTaTbI o[peAeJIflJII{cb I'IcKyccTBoM' TaJIaHToM

yreuoio. Teuepr [oJIoxeHI{e I{Hoe: pe3yJIbTaT['I Bo MHoroM o[peAeJLIIoTcfl coBepIIreHcTBoM

r{HcTpyMeHTapr4fl, a HeAocTaToqHocTb HaIueIi HayqHoll a[[apaTypbl He AaeT HaM BO3Mox<-

HOCTI'I IIOJIHOCTbTO I{CUOJIL'3OBaTb TaJIaHTbI HaIIIIX KaApOB "'

3ru Cnona 6r,trtil csoeo6pasuO BoC[pIIHfTbI "llgeortoraInruI" cpegu acTpoHoMoB' flocle-

AOBa;III BtICTy[JIeH[s yrarOu pOge: "lpUropuli A6par"roBI'IrI, KaK Brr Cuee're yTBepXAaTr"

qTo[pr{qaperyqlue6srnopa6oraTb,.reMTe[epb,BCOBeTCKOenpeux?cxaxrte,rAeBbI
nrgerr, 6espa6ornrrx acrpoHoMon?" K coxaneH}rlo H crblAy, HI{KTo I{3 [plrcyrc'rByloull{x' B

ToM qrrcJre v fl, He BbrcrynrrJrl{ c pa3'bflcHeHneu "r.rgeororaIr.r" rlynocur ux BbIcKa3bIBaHI{fi.

B cropou BpeMeHrr ripu o6cyx<geHlrr{ B fIyJIKoBe KaHA}IAaryp_n[, us6pa*t4s' B aKaAeMI{Io

napruftuire gexrenrn go6rnuco oTKJronenrrrr KaHALIAaTypLI I.A. Illarlsa.
'Ho 

e"o 3acJryrr{ 6r,rnu goc.raTotrHo rr3BecTH},I, II ero KaHAI{Aa'fypa 6una npegnox<eHa

aKaAeMr{KoM Cepreerr.r ?Inanonu.reu Banraaonr,Ilrl I,I AcrpouoMlrqecKrrM IrHcr}ITyroM I{M.

fI.K. Illrepn6epra. c.[I. BanrnoB, c KoropbrM MHe tlacTo rpI{xolI{JIoCb BcTpeqaTbcq B

locyAapcrnerrb, onrrrecKoM r{Hcr}rryre (f'OlI), roBopnn MHe 06 ficKrlotll4TerbHort

""porr^o"r, 
lplrropua A6pauonrua: "lvfeuc, KaK aKaAeMlrKa-ceKperap, orAeJIeHI{s Qusu-

Ko-MareMarr.rarecKnx ,ay*f lpr.opr.rfr A6par'roBl,Ii{ 3acblfiaer [I{cr,MaM}I c npocr6otl cnxrr
ero KaHAr,rAarypy, roBop, o 6oJree goctofiuux JIIoA{x, a fl ero nlrcbMa, KoHeqHo, KJIaAy IIoA

<<cyKHo>>. B 1939 r. f.A. IIIafin 6rrn us6pan aKaAeMI'IKoM'

flocne u36paHr.rq fpuropuli A6pauonuv ocrarcs raKI{M }(e cKpoMHbI*r. BcnoIr'rlrsarc oAI{H

xapaKTepHbrrl errsofi. Jleioru 1939 r. B rJraBHoe 3AaHI{e Cnuengcrotl o6cepnaroplrw y[a-
puJla MoJIHIII I{ BbIBeJIa I,I3 c"Ipo, HeKoTopble upu6opuJpuroprft A6par'lOnuu uolrpocl{Jl Me-

Ux,6UnruerO TOrAa B CLiuenre, noexaTb n MoCrny r'r JleurHrpag u lO6ntsCa 3aMeHsloqux

nplr6opon. Ilepeg or6e3AoM oH orBeJr MeH.s B cropony H TI{xo cKa3aJI: "fletp flannonuu,

eclI,I 6yger Hyxuo, cKaxIITe TaM, qTo 06 eTI'Ix flpu6opax [poC]IT aKaAeMI'IK'"

fpuropuft-A6pauonr,r.r 6rrn noglunHbrM yqeHbrM-ecrecrBonclrblTareJleM. Ou yr,ren you-

U"ri, ,to sau6onee Bax(Ho B AaHHbIfi MoMeHT AJII HayKIt' 6rtl ne flpocTo "roller-
qro""po*", co6fiparereM AaHHbrx Ha6[roAeHnft, a yMeJI BcerAa [poBecrlr 1Ix rIo[po6HbII?

arraJrr{3 r,I cAeJrarb tsrrBoAbr, Ho HrrKorAa He o6brBJIflJI Lrx oKoHqareJIbHr,IMI'I. lls-ga eroro
uopofi ero cTaTbu HeJIerKo qr.rTaTb, TaK KaK MHoro B HI4x oroBopoK, ocTopoxHblx BLIBoAoB.

-3ru .r"pru rrpoqBurtacr, y Hero B caMble paIIHI,Ie rogr,r. Erqe s 10 rer oH yBreKcq
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Ha6[IoAeHur{MI{ MeleopoB, Ho 3areM B lg-20 Jrer ony6Jrr.rKoBaJr cepbe3Hble crarbr,r o np11-
polle [{ sBOJrrOqUr{ MeTeopHbrx [oToKoB.

Ilosgnee oH yAeirLIJI orpoMlloe BHr{MaHr,Ie tsolpocy oBoJrroqr{u 3Be3A, cqr,rrar, qro KrrorroM
K pelxeHl'rlo erori 3aga'rr.r Moryr 6r,trr coornoureHr.r{, ua6arogaelrue B 3Be3AHbrx [apax.
Oly6anronaHHlIri s JllaTeparype Marepr{aJr AJr{ ero qeneri He 6un gocrarorrHo [oJroH, r.r oH
HeKoropoe BpeMfl na6nrogan geolinlte 3Be3Abr no paspa6oraHHoft r.rM rrporpaMMe Ha
30-groIh''ronr,IM [yJlKoBcror',r peQpaxrope. Co6pan uce-gauubre, cAeJraJr 3aKrroqegr,rfl,
KOTOpbre Bo MHofoM He ycTapeIII,I r{ Terrepb.

Korga lllafinr,I rlepeexaJll,t s CtlMelrs u 6r,ur BBeAeH n crpori uerponrrrl TeJrecKorr,
lpr'rroprart A6pauonu'r cocpeAoroquJr cBoe BHr{MaHr.re Ha cleKTpaJrbubrx r{ccJreA osauvflx. w
'I'yr Bce 6r,tlo rrqareJlE,Ho flpoAyMauo. gepes HecKoJrbKo ler 6ul ony6nl6onaH KaraJror
nyrleBblx cropocrell IIo ero u Blaguultpa AnercaugpoBr,rqa Arb6uqroro na6nrogeHr.ur,a. flo
TqareJlbHocru log6opa enesg, rny6rHe aHaJrr{3a Bo3MoxHbrx oruu6or KaraJror 6r1n npu:-
HaH oAIrI'IM I{3 ryrrulux B Mlrpe, Er,tnu qaxe oTAeJIbHbre BbrcKa3brBaHr.rq B rr,rreparype, qTo B
o6nacra v3y-c,elF.r4,- ryveBllx cropocreli saesg Cuuerascxoft o6cepnaropueli 

"g-eniro 
3a oro

apeua 6onr,rue, qeM BceMr,r Apyrr{uu o6cepnaroplrrMrr B Mrrpe.
Ho rara.rtor - He caMouenr,. Ipuroprfi A6par',ronuq nnonr craBrrrr nepeg co6ort 3aAarry,

cBq3aHHyro c npo6ner'rori enonroquu, Ou uqareJrbHo aHarrrd3r.rpyer cKopocrr{ 3Be3A B
cKorrJreHprrr Bonocu Beponwrr,r u rloKa3blBaer, rrro nolHaq gHepl.lr, cKolJIeHI{, orpr{qa_
TeJILHa, T.e. cKo[JIeHIre AIrHaMI4Yecru yc'rofivuBo LI 3Be3Abt B HeM ii{oryT coBeprrraTb ToJrbKo
xone6aur{, [o orHorrreHr,rro K IIeHTpy cKolJreHr.rs, Ho He Moryr ylitrr.r us uero.

A noT gpyrafl, cepbesHafl. upo6neua. Eqe n 20-e rogrr on nocranrl nepeq co6ofi Bonpoc:
KaKoB cleKTp Ha[Iero Mle'IHoro llytr,r uplr ua6lrcgennra ero rr3 Apyrux ranaxtnr?
TeopertavecKHe pacqerbl [oKa3bIBaJrI{, rrro oH AoJrx(eH 6blrs 6rusor * cne*rpy Conuqa. Ho
Bo3Mo)KHocrb [poBeplrrl etIE coo6pa>Keuus no{BrrJracb roJrbKo s 193't r., rorga lOI4
[peAocraBI4JI elrly "cnepxcBeroclrrlbHl,IIi" cnexrporpa$. C uurra 6rrl floflyqeH pqA c[eKTpoB
3Be3AHbIx o6naron s Mre'IHoN4 flyrr,r, flplr eroM craBr{Jrrlrcb ABe 3aAaqu: oflpeAerr]rrr,
r{HTerpaJrr,Hrrrl cnexrp o6naxon r,r lorrbrrarbc, r.r3yarlrrb I{x ABr.rxeHr{e. Btopaa u3 3aAaq
oKa3aJlacr, HeocyqecrBr.ruoti: npu oqeHb uanori Ar,rc[epcrllr ror{Hocrb 6rrna lrana, uo
[pI{ yalere Mex<3Be3AHoro nouloqeHr.rs c[eKTp oKa3aJlcfl or{eHb 6n[gr[],,r K paccqr,rraH-
HOMy.

B mrenoe BpeMrI gBaKyaII[[ n A6acryrtrauu lpuropuir A6pauonrv [poAoJrxaJr aKTr{BHo
pa6orats, uclorb3yq nr,rsegeHulrll I,r3 CLIMeLr3a icnexrpam,nrttlr apxuni.- [oryr{oHHbre H&
MerpoBoM peQnerrope cleKTporpaMnlr. yxe 6rrlo lrsnecrHo, r{To B crreKTpax xoJroAHr,rx
yrJIepoAHbIx enesg na6nrcAalorcq [oJIocbI MorreKyJr, coAepxaqux yrJrepoA, Koropr,re
IrMeror ueo6r,r.rurre Arrr{Hbr ronn. Brrcxa3blBaJrr{cb AoraAKI{, rrro B gru MorreKyJrr,I BMecro
o6sr.rHolo yrJrepoAa l2C r,lox<e.r BxoArrrb "rsx<etrrrl yurepoA" l3C, no gurro-" qo"ugo*
AeJIo He ru.iro. I{ nor lpr,rropr.rr:r A6parrronnq BMecre c Bepoli Oegoponnoft lage ngqrcs ga
3Ty 3aAaaly. Trlarenruo anailu3rtpyfl cBoI{ cleKTporpaMMbr r{ r{MeroilIr4ecfl B Jrr,rreparype
AaHHbIe, oHI4 cMorJII'r [oKa3arb, rITo.gTo AeIlcrBLITerbHo TaK. Eonee Tofo, oHr,I rroKa3aJrr,r,rl'ro r.q)Kerloro yuepoAa B 3Be3Aax orHocHTeJIbHo 6olr,tue, qeM Ha 3ertue lr Ha ConHrIe.
Cprslcl erotl sax(uoli Ll3oronrrtlecKotl auorraarr.rn craJr rcen rr.r[rb rrepe3 Mnoro Jrer,

Kou'runacl nor)rua, CnMeus ocno6ox<qen or oKKy[aHTon, Illarinr,r lr pqA corpyAHr4KoB
BepHyrrr{cb ryAa. Ho B pacrop{x(eurr.r fpuropux A6pauoar4qa Her 6oniurux u"rpororr-
qecKlrx LlHcrpyMeHToB, I{ oH co cnoficrreHHblM eMy [oHr{MaHHeM 3aAarr u noguox<uocreri
peuaeT 3aH,flabcfl. rl3yrreHrleM Mex<3Be3AHofi cpegu Ir ra3oBbrx ryuaHuocrert n ueli. B ro
BpeMrI n Curraer'rse BpeMeHHo HaxoAI{JII{cb ABe 3epKaJrbHo-JtrrrH3oBbre KaMepr,r c Ar{aMerpoM
3epKana 450 urtr, cseroc[rorl l:1,4 w c orreHb rur,rpoKr.rM [oJreM 3peHr.rr, vro arog*ogrJro rrypeIxeHI{, e'roIl sagavu' Ho KoHTpacr ra3oBbrx ryrnrarraocrerlr ucxnto.rurerrr,Ho MaJr.
rlpuuenun oplrrrrHaJrbHyro,MeroAr4Ky, rpuropair A6paruonr.rv u B,@. raae cyuellr [;Jry:;
otreHb xopollue SoT orpa$ur,r'ryr"laHnocreri. Ha ocnose lofiytreHHbrx cHr.rMKoB 6rrn asgan
c[eqrraJrbHbrrTr arnac, ony6nr.rxonanur,lfi n 50-e rogrt He6orElrr.rM Trlrpax<oM.

fpuropurt A6partronuv I{ Tyr He orpauuirr{Baerc, rpocrorl peirac,rpaqueri eaKroB: Ha
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ocHoBe aHaJltr3a 9TLIX AaHHbIX OH IIpIXOAIIT K pfAy BDKHbIX BbIBoAOB O npupoAe TyMaH-

HOCreft.
Brrna nar"reqeHa elqe ogna 6onuuafl'Ir cJloxfiaf, 3aAaqa rro r{3y}IefiErc naurefi Ia-

JraKTlrKrr, An{ qero flpeAfloJraranocr r nrt6paHHblx yalacrKax Mne'IHoro flyttl o[peAeJI]ITb

6necK, c[eKTpbr u rlBera coreu Tbrcffrr snes4. Konumra lprropua A6pauonrua IIoMeIrraJra

ee ocyulecTBnenurc n uomrofi uepe.
I,lsyuermeu rel CoIne.rHoft cucreMbr oH crreqraJlbno ue sdHfiIuaJlcfl, Ho Ir ryr cKa3aJI

csoe iroso: B Ha.rane Harrrero BeKa aKaAeMnx Apucrapx Anornononu'I Eeroflorbcxuft go-

Ka3ar, .I,ro KoJrbqa Carypua He MoryT 6urr ogurttr rBepAbIM TeIIoM, a AoJDiKHbI cocrorrb I{3

Maccbl orAerbHblx MSJIKITX "KaMeruKoB", Koropble BpaIIIarcTcf, BoKpyr nJlalrerbl, xax<Artfi

He3aBrrcr{Mo or coceAHr{x. Ho nennxr Jrtr ertr rauemxu? @otorpaSupyfl cleKTp roneq Ca-

TypHa, lpuropuir A6par"roauv HarrreJr, qro oHlr AocraroqHo MaJrbI, Ho He MoJreKyJrf,pHblx

pa3MepoB.- 
B pleynrrare na6nrogeHrrr noJrHoro 3arMeHIu Comtqa n 1936 r. oH BbIcKa3aJI AoraAKy'

arro Bepxuue cJror[ coJrueqxofi aruoc$epbl - KopoHa - AoJIxHbI IrMerb oqeHb BbIcoKyIo

,"*nepurypy. Tax, rrM oAHrrM 1r3 nepBbrx 6ruo cgelarro [peAnoJloxeune o ropaueft KopoHe

Connqa, qro tBrtf,ercfl ceriqac o6lrleupuxxtrtu.
3aclyrr lpuropur A6pauonrva 6rrnu srrcoro oIIeHeHbI He roJIbKo s Haulefi crpaHe' Ho

, aa py-6e*or"r. On 6rrl .rlenou pf,Aa 3arpaHflrrublx HayaIHbIx opraHlr3aqltft u ynnaep-

crrerbu. flonyrax coorBercrByroqre Ar{nJIoMbI, oH, KoIIeqHo,6rrn gononeH' Ho' no cnoeft

cKpoMHocrl{, HI,IKOTAa He [OAqepKlrBaJI 9TO.

Ox 6ul go6prru, or3brBqr{BbrM rreJroBeKoM. B rrxemtfi [epr{oA craJrnHcKoro reppopa
rny6oro [epexrrBaJr apecTbl, rrpeclleAoBaHnf, acTpoHoMoB I{ npyrux yqeHblx' [bITaJIcfl

noMoqb uM, xorfl ero sogr{oxnocru 6rrnu oqeHb nenenRxra. Ho on [oMoraJI TeM, KoMy

yAaBaJlocb fiepeuecrl{ TDKeJIbIe uc[bITaHI{, Ir Bepnyrrcff Ha BoJIro. Tar, uocre BblxoAa Ha

,or*o , o6cepnatopllu pa6oranu B.O. Iage, E.@. IllanounruroBa, B[oBa B.fI. Iepacu-
MoBurra Onua MmrafiuoaHa fepacuuonrv, H.A. Koeupeu.

Ipuroprfi A6pauonuv 6rin srrcoroKynbrypHblM rreJIoBeKoM, nIo6ur KraccuqecKyK)

My3brKy, Jrureparypy. Y6exAeurrrfi aererapuaHerl oH BcerAa crapaJlct He rIpEtIlIHIrrb Bpe-

Aa xuBbrM cyrqecrBaM, Aaxe reM, Koropble cql{Talorct BpeAHbIMrr' fianp[Mep, cKoJIo-

rreuApaM,\Koropbre Mourlr cnorofino 6erarr rro flony s 6atuHe 40-grofiuororo peQlexropa.
Te, rro r{MeJr BogMo)crocrb yqnrbct y Hero, uoMorarb eMy, KaR 9To BbI[aJro Ha MoIo

AoJrro, BcerAa 6ygyr ncnouirHarb o ner,r c rny6oxrM yBaxeHueM u 6narogapnogrblo'
I,1 uocnegnee. Bcnoulrnag lpuropua A6pauonrua; oco6enno ceftuac,.n AHI{ croJrerll, co

AHs ero pox(Aeurrfl, xoqerc, cnpocut - a xaxofi Mepe Haura o6cepratoprrfl flocJre ero
yxoAa 113 )rsr3nu cyMena coxpaHrrrb ror Ayx r.ny6oxux uccJle/loBaHlrfi, noruurlanux llx qeJIIr,

rotopufi 6rru xapaxrepeH Anfl lpuropur A6pauoruua? Mne xoqercf, orBerrrrb Ha eror
Borrpoc [oJroxureJrbuo. Moxno cKa3arb, qro rlporpaMua.pa6otu o6cepnaropulr Aocra-
TorrHo IrrrlpoKa, AJrfl Hee xapaKTepno 6onruroe BHlrMaHHe, yAeJlreMoe HecraIIIroHapHbrM

o6terrar,r il npoqeccaM, rITo, KoHerrHo, TecHo cBs3ano c gBoJrloqrefi rocuuqecKtrx
o6tegror. finx iarux qeleft Terrepb Bo3MoxHocrlr MHoro ruupe, qeM rtpu >rcr3uu lpnroprx
A6pauonuva, u o6cepnaroprrfl crapaercff r{x nplrMeHf,Tb HacroJrbKo urllpoKo, KaK ToJrbKo

uo3BoJrsror BHerrrHre [r Apyr[e o6ctoqtemctna.

1992 r.

E.II.I{ocrxo

Korga Bc[oMr,rHaeur lpraropu.a A6pauoruua u flelarero @egoponny lllafinoa, BcerAa

xaJreelrrb, rrro oqeHb peAKo Bcrpeqarorcg raKrre [pocrble, suuMatemunre I{ or3bIBqI'IBbIe

JITOAII.
g ZO-e roAbr KoJrJrextun o6cepaaropulr xufl o.reHb ApyxHo, Ho IIo MoJIoAocTrI Jrer s

Tor4a He BAaBaJracb a nogpo6nocnu 6uorpaSufi u AeflTeJIbHocrI{ corpyAHraros. B 30-e roArt
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, yxe He xI4JIa.B o6cepBaropfiu: yrmJlacb, 3l{Mori )KlrJra B .fllre, nororrr - r Jlenianrpage. Ho
no [p]IesAe JIeToM BcerAa rryBcTBoBaJra, KaK Illafixtt [o-xopoureMy r.r BHr.rMaTeJrbHO'orHocf,Tcr K JIIoAtrM. flenares Oegoporua B3rJra K ce6e r.rg gepernu [JreMflHHLrqy, Koropa,
n 12 ner 6rrnauoqtu HerpaMoruas. flenares @egopo6n4 ga6orunacr o nefi; IllafiHrr gar1a
efi o6pasoraHue. fl.fieMsuHuua xrrJra c H]rM[r, rroKa He BrrrrrJra 3aMyx sa B.A. Arr.r6ap-
IIyMsHa; c KoropblM oHa [o3HaKoM[ilacb n o6cepnaropuu, KOrAa oH rrpr,Ie3xan cry4enror'r
Ha [paKTr,rKy.

IIIafiuu 6rrnn oqenr o6rqutemnble, rr JrIoAr{ 9To rrocrorHHo aryBcrBoBaJr[. Taxoe
co6rrrue, xar qeft-ro orle3fl,'orMevaJrcff BoeMr.r. I4uorga QororpaSapoBaJrr{cb Ha rraMrrb.
flparga, rpuropr.rft A6pauonuu ue mo6ur cHr.rMarbcr, , na qoro"puiprir* oo"r"*o nprrur.,
c3aAr,r.

Y ueHs rpyAHoBaro cKJIaAbIBaJracb xc{3ub. Ipr.rropnfi A6pauonuu BorueJr B Moe
uoJrox(eHrre lr AaJI Bo3Mox(nocrr pa6oram n o6cepBaropltlr yrpoM u BerrepoM, a AeHb ,
MoHIa flocBrlrlaTb cBorrM AOMaITTHIIM AeJIaM. [I ncerga qyBcTBoBarocb 9To BH]rMaHr.re K
JrroAf,M.

Pa6ore oH orAaBaJr nce. Pagolr c HI{M HeJrb3a 6rrro rrJroxo ornocr{Tbcr r cnoeft pa6ore,
K cBouM o6sgannocrailr. Ho.Isrc lpnropnfi A6partlonnu na6nrogan, pa6oran ** *", *u*
ocraJlbHble corpyAHI{KIr. Yrp_ou ff [pof,BJIrIIa gt]I cHr{MKr{, c HeKoropbrx AenaJra orneqarK1r,
roroBl{Jra ux AJL crarefi. f, 6rtla xopouro 3HaKoMa c orr.rMn cHrrMKaMrr, u lpuropnfi
A6pauonu'r HanpaBlIJI Menx n Mocxny, KorAa n JIA@OKH AeJraJrctr Arnac iu66ysnrix ra
ra3oBbrx ryMauHocrefi. 3ra vacrt pa6orbl MHe 3arloMnr.rJracb rloroMyr rrro HarraJrburrK
na6oparopra 6rrn.o'rerb HeAoBoneH, qro, TaK Muoro 6paronara cAeJraHgbre or[eqarKr,r:
To [oflBJrtK)Tcf, JI[rIIrHtre 3Be3AbI, To 3acBerKa, lo cna6ufi ornerra.ToK, - cJIoBoM, f
IpHAI{paJIacr. floetouy craJrlr fleqarar,b ilyrrrrre, tr K ToMy xe ff cKa3aJra, ,rrro lprropnft
A6pauonuv ea6eper u 6paxonannrre.

fleaares @qgoponHa 6rrna ncer4a rrprrBerJruBa, r{ K nefi ncerga MoxHo 6uto o6pa-
Tltrbcfl. c nro-6rru BorlpocoM. Ko scel\,I oKpyxarcquM y HlIx 6rrno ogunaKoBoe orgorrreHl{e,
ne 6rlno rrc6ma.ruxon.

Bocuolcmanue o Hr,rx ocrailocb cBeTroe ra 6narogapnoe.

1992 r.

I,I.f. Ilocrro
flpnexann Illariuu n o6cepnaroprrro B Haqare 20-x ro4or, .rro6rr o3naKoMr.rrbcfl c

MecroM' c pa6orofi, Eulu onu rorAa elqe coBceM MoJrogbrMrr. f,Ipnexarm u rorrrJrrlr Ha Mope
Kyflarbc{ r,r 3aroparb. [a ne snaJrr{, Br{AHo, rrro.rrocJre KyrraHbr HeJrb3f, MHoro 6rrrr lra
coJIHIIe. ffenarer @e4opomra [epeKy[anacr ll "cropera'! TaK, qro upuuurocb reqnrL ee
rleJryro HeAeJrro. Tar cocroslocb 3HaKoMcrro c Ioxnrru 6eperou Kpnn"ra.

9epes ro[ ouu rlplrexaJll{, cHoBa I,I ocraJrr{cb 3Aecb pa6oram. Cnyvrnocr raK, rrro B cKo-
poM BpeMeHI'r uocle ux npue3Aa Haqaracb ilocraBKa ng Anrnnlr.r.r MoHTr,rpoBKa 40-grcfi-
MoBoro reJlecKofla. Ipuropr.rft A6parraonu.r caM Jrr{qHo cJreArrJr 3a srpor.rrenbcrBoM 6amnn, ga
[ocrasrofi'ractefi TeJrecKorla rt ux MoHTa*ou. Yacrenxo ,rotrnoial Bbrrpyxarb rf,xeJrbre
suII'IKu c o6opygoranreu. flo rpegJroxeHlto I.A. IIIafina MHe AoBepr.r;rr,r MoHTrrpoBarb
ereKTpl'Iqecryro 'ractr reJrecKo[a. [pyx<ecroe, ToBapr.rulecKoe oTHorueHrre Ko Mrre co
cr:opourr lpuropu, A6pauonu.ra r.r Apymx corpyAHr.rKoB rroMoflro MHe crrpaBurbcf c,eTrrM
TpyAHbrM AeJroM. Orragasuucr BbI3Barb r{H>Kenepa us flyuxono, o6cepiaroprur cBorrMu
c[rJraMr{ cnpaBr{Jracb c rronrakou SJreKTpr{qecKofi .ricM r"r""*o.ru.

'flocne roxo KaK TeJrecKo[ Bcrylrr.rJr n crpori, MHe flputunocb ero [ocrorHHo o6cny-
xuBarb, ycllpaHrrb He[oJragrr; Ovenr xopouo [oMrrro, qro B Te Hoqu; KorAa na6nro4an
rpuropufi A6pauoruv, [orrrr.r HuKorAa ne 6rrao anapufi. pa6orar oA axryparuo, 6epex<no
orHocr{Jrct r o6opygoaaHl{Io, noSToMy rI rroJlHee uc[oJIb3OBaJr CBOU HOqII,

Pa6otatl c Illatinou 6rrro racrnroql{TeJrbHo [pr{flTno. on uo4ryuaJr rrpeAaHHocrbro AeJry
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r{ BHr.rMareJrbHbrM orHorueurreM K corpyAHI{KaM. EMy rpyAHo 6rlno s qeu-mr6o orKa3arb'

HenpeMeHHo xoreJrocb Bbr[oJrxurb ero npocr6rt. fl gonro pa6otan c Illafinou, I[ 3a Bce

BpeMJr Harlero 3HaKOMC[Ba MHe Htr pa3y He yAaJIOCb [O3AOpOBaTbcfl c HIIM IIepBbIM' KaK ' 
K

sTOMy He cTpeMuJICfl

\it rayin I.A. IIIafin He rrlaAlrn cBoero sAopoBbf,. On unoro pa6orar..Te, rro ero

arrun, ,ror"rr,.rro lpuropuft A6par'ronru pa6otal noqrl{ Kpyr[oCyTOrIHO, 693 [pa3AHIIKOB tr

orrrycKoB. Cnyvanoir, ,.o o, pi6orarr, nbra uor crorrb Ha Horax. Oguaxgu - gero 6rtlo
go uorlt u, - oH roBpeAI{JI rJla3a upr pa6ote c Bonuonofi gyroft. floCue gToro OH

lpaKTI,IqeCKu OcJI9II, uOtpe6onanacb Cpoqgafl npaue6Uax IIOMOIIIr. Bpaua uo6IusoCtrr He

6lrno, coo6qenie c flrtort 6ulo uuoioe, peftconoro Tpac[opTa TorAa He 6ulo. C 6onr-

rurrM TpyAoM AocraBrrlu 6olrnoroB flry na Aporax.
Illafinrr 6run o.renr o6rqntelrnrre I{ rocrenpul{MHble JrIoAIr. Oxu nprarlaulahll B rocru

Ha qarrlKy qaf, KaxAoro [pfie3xero KoMaHAtrpoBorlHoro' cTyAeHTa' acIII4paHTa, I{HTepeco-

BaJrr{cb ero AeJraMr{. Mu Cxenoft Toxe qacro 6rrnanu y HID( B rocrrx. YI ola;n rrpuxoArnll B

rocrrr K sau. B KoMrraH[r[ Ipr,rropufi A6plutroauu 6ul oqenr BeceJIblM, paccKa3bIBaJI MHoro

rrHTepecHoro, uIyTLIJI, cueflrrcs.II IISJI. B o6Cepratopuu 6ula TpaAEIIEf co[trpaTbcfl BceM

corpyAHtrKaM uo [pa3AHrrKaM Ha [r{KHr{Krr, ycrpalrBaTb qaeflI{rllIfl. Illafiurt [ptrH]rMaJlrr B. HEx

HenpeMeHHOe yqacrlle. A s 20-e roAbr Mbr Bce Aaxg KaTaJII{Cb Ha CaHKaX.

BocuoMunanzr o f.A. IIIaftne oiranracr'caMble xopoume Ir cBerJIbIe. On 6un xopouruM

ToBapHIrIeM [Jrf Bcex corpyAH]rKOB'

1962 r.

H.,n[. Kamrneuxon

C lpuropuer"r A6paMonr.rveM MHe nocqasrJrl{BrrJlocb [o3HaKoMl{rbc{ JIeroM 1951 r., xorga

no"n"'o*o".ruuus 4-ro Kypca acrpoHoMrlrrecKoro orAeJIeHHt Kagancxoro yHl{Bepcrrrera fl

[prrexaJr Ha TaK Ha3brBaeMyro uporr3BoACTBeHHyrc II_paKTnxy o Kprtucxyrc o6cepnaTopl',Irc'

Yepes roA fl elqe pa3 npue3x(an ua6urogatr a KpAO'
kar ,,r noJraraJrocb, c HalpaBJreH[eM Ha rrpaKTr{Ky B pyKax, flBuflcfl fl Ha [pI{eM K

Ar,rpeKTopy. [pnropufr A6par,aoauv [oc;Ie HeKoTopofi 6ecegu co t"ruofi TyT xe [peAcTaBIIII

,"1- Sri*,r,anpy Aaercaugpoauuy A*6uqrouy, Bepe @egoponne 1.ase u rouy-ro elqe c

UpOCt6Ofi OXaSatr Mne nUUMaUue. Kporrle TOro' OH HaTiyTCTBOBaJI MeIUI fiOBaMI{ IIpuMepHo

rax: "[a Brr lr calrn ne repxfrreci, 6rnarire y TenecKo[oB' cMoTpI{Te, clpalulilBafiTe'

nonrsyrirecl etofi soglroxHoc"TbK, 6oarrue y3Harb". Hy r, xone'uro, u grapaJrcfl cJleAoBarb

erory couery. Mnoro pa6oTa[ s 6u6auorere, rge o6lrapy;<lln JluTeparypy, pagee MHe He

u"rp"rur-yroca. Bnglruo, Ipuropufi A6paruornv o6parul BHtrMaHI'Ie Ha 3aBcerAaTafl
' 6n6nraoreK1a u KaK-To [OAoIueiI Ko MHe 11... [pIrriIacIIJI K ce6e Ha O6eg' Moxno

[peAcTaBI,rTb, KaK [opa3r.In6 MeH{ TO, qTO yVeuufi c MIIpOB6IM IIMSHSM oKa3aJICt qeJlo-

. neroM, -npurJrarxarcqrrM K Ce6e npocroro cTyAeHTa, Aa>Ke He ac[[paHTa I{JItr yxe 3Ha-

KOMOTO CJIO)rs4BIUerocfl HarrHoro pa6qrrulxa.

fioua y fpuropua A6pauoarva 6rrna ero cy[pyra flenares @egoponHa I{ AeBorIKa

ner 1G-12, *ixetcg, .rre*t"tnrrqa. Onu 6rtlu BereTapIIaHIIrt' Bo BpeMfl o6ega E IIOSJIS

HerO COCTof,JIaCb HenpEHy)I(AeHHa, 6eCeAa O MHOTOM. O 'IeM TOnbKO He rOBOpUnU"'

fpuropufi A6pauonru, B rracrHocrrr, r{HTepeCOBaJICt IOJIOXeHITeM acrpoHoMrrn B Kaganu.

forla r, ronbpx o6 yaaxaeublx MH.K) yuutenax, Ha3BaJr Anercangpa fluutpueolrva

[y6rro, ropaxaBrrrero Hac, cTyAeHTOB, CBoefi pa3HoCtOpOunefi gpyAtrqueli' 3HaHUeM

,o"ur, ,"urlrou, Ipuropufi A6paugnu.r cnpocnn: "flo3Borbte' BeAb oH' Kax(ercf,, aPec-

ToBbrBaflcf,?" .5[ ornerun, 'rro A;, orr 6rrn apecroBaH B cBOe BPeMfl' ero raM CI{JIbHO 6nttnn

X*" " 
t"* uop y Anexcangpa fiM1llptreBllqa 6ur c6rt HecKoJIbKo Ha6oK HOc'

rlro racae.rcf, JrrrqHocrlr lpuropnx A6pauonuua, To oH 3arIoMHI{JIct MHe HaBcerAa.

crasarr, rrTo cH 6rt.u npocrofi - ero He To cJIoBo. ox uorrrHurcs cnoeft o6xo4trTeJlbHocTblo'

AoBepr.rTeJrbruu orrno*eHrreM. o ero gpyAl{Iltru fl yx He roBoPIo. Bot xapaxrepuufi
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3[]I3oA AoBepus. B noclegxue gur uoefi npaKrlrKr.r lpr.rropr.rfi A6pauonuu Heoxr{AagHo
nonpoclrJl MeHf, Bblrrllcmrtr op6ury uanofi [JraHerbr, ToJrbKo vro o6Hapyxenuorl flelareefi
Oegoponuort. 3ro 6r,uo, nprMo cKaxy, He Moe aMrrnya. Mne npuruaocr rieua;ro no-
TpyArrrbcf,, Ho Bce )<e'flepeA caMbIM orbe3AoM r BbrAaJr gJreMeuTbr op6urrr. florou, y:xe r
Kasauu, f tlofiyrrlln yfiyqureHHble oJIeMeHTbI [I BbrcJIaJI rax no.Iroli. B csoeM nucrue ,
yloMrHyJr, B rracrHocrll, rrro nocfle flepexoga ng Kagauu n Mocxny flnalrrpr.ra flxonnenu.ra
Maprrmora n KasaucxoM yHlrBepcurere 3aKpbrra paHee Bo3firaBJrrBruiscx uu raQegpa
acrpo$r.rsuxn. B oraete MHe noMHrc glona lpuropnx A6partaoBu.ra: "B Harueri crpan-e, 

"gen 6es roro raK MaJIo yAeJlflercfl acrpoHoMr{}r, eqe rrro-To 3aKpbrBaercx. 3ro sirsrrsaer
npoc'To HerogoBaHI.Ie."

B ruoefi )<lI3HlI Ha r'aoio rBoprlecKylo cynr6y BJrlrflHr{e lpnropur A6pauonuva oKa3aJrocb
oqeHb cI{JrbHbIM. .l[ gaxe n xaxofi-ro crerreHrl crapaJlcf, [oApaxarb eMy B cBo]rx B3ar{Mo-
ornorrreHuflx co cryAeHTaMrr, B orHorrretr.rr{ K pa6ore.

Anpem. 1992 r.

E.B. Kocrsxona

flepnoe 3HaKoMcrBo c I.A. Illafiuou npou3orrrJro y MeH, n L949 r. f rorga roJrbKo rrro
rocryrrr,rJra B acrupaHrypy rAI4III, uoft xayvurd pyroro4r.rrenr E.A. BopoHqoa-Benrr-
MI{HoB [ocJraJI MeH, B Kprtu, qro6rr fl rtpu:fr$ila ytracrlle B ycraHoBKe TeJrecKoloB B
crpoxqeftca o6cepraropur. fl torqa Aaxe He 3HaJra, rAe Haxolr.rrcfl oTa HoBaf, o6cep-
Baropl{fl, 3HaJIa roJrbKo, qro oHa rAe-To r Eaxulrcapaftcrou pafione. fio6rrpanacu ryAa Ha
[epeKJraAHbIx: cHarraJra exaJla Ao Baxvucapar ua anro6yce, xoroprrri xoAnJI or Clru-
Qepononx roJrbKo oAlrH pa3 B cyrKl.r, K ToMy >r<e uo Aopore on cnouancx. B $axvr.rcapae
lreux o6cryuuJrr.r pa3flble JIIoAI{, AaBaBrrr[e MHe caMbre pasuoo6pasHbre coBerbr, KaK Ao-
6patrcr Ao raK Ha3blBaeMoro Arageucrpor. B pesylrrare, 6pocr,rn Beulrr B rocrr,rHr{rle, fl
crara "rorocoBarb" I{ Ha caMocBane u 6eHsoBo3e K Berlepy 4o6palacr go o6cepnaropuu.
Tau Ha oKpaI{He upoxqertcx o6cepnaropuu o QuucxoM AoMr{Ke xrrJrr{ TaK Ha3brBaeMbre
HayrrHr{Kr.r - o[aJrbHbre E.O. IIIauoruHr{KoBa u o.M. lepcnlroouu, KoropbrM He pa3pe-
rrraJrocb xl,rrb B Cuueuge.

Oxa3alocr, vto n 6ygyrqefi o6cepraroprur eqe Hr{KaKlrx r{HcrpyMeHToB Her: TaM err{e
ToJrbKo crpoqrc, 6autru AJrs HIrx. CrpoutenrcrBo BeAyr HeMrIbr, uo6u;rugonagHble c
IIPCANP}I'ITIIf, I{CfiCCA, NOA PYKOBOACTBOM MOHTAXHIKOB JIEHIIHTPAACKOTO IOM3A.

flepenovenaB Ha rHcbMeHHoM crone y E.O. u O.M., q Ha cJreAyrcrqee yrpoM or-
lpaBrlJracb [eIuKoM n Baxvlrcapali, a norou Ha uepeKJra[Hbrx [oexaJra s C[MeIag. B Cn-
Merl3e, To)I<e He sHala reqHo, KaK nollaqrr n o6cepraropuro, flooroMy craJra [oAHr,rMarbc,
TyAa rlo caMofi gnr.ruuoft Aopore. B xonqe [yrr{, u3-3a rroBopora, }raKouerl orKpbrJrc,
BeJrr,rrrecrBeuHrrfi aug Cmvreugcxoi o6cepnaropull.

Ha reppuropzu o6cepnaropfiu r yBrrAeJra, rrro rro AopoxKe [poryJrr,rBaercq uoxr,urofi
qeJroBeK B 3oJlorblx oqKax. f, cupocuna ero, rAe Mox<Ho naftrr,r aKaAeM[Ka I.A. Illaftna.
Cuyulenno uoKarrrJluBar, oH orBerr{Jr: "A axagerraux IIIafin - oro fl u ecrr!"

Ha gpyrofi genr lpnropufi A6par',ronuq BbrAerur MHe KoMHary Ar, 3aHqrufi - 6unuryro
aKKyMynsropHyrc, pa3MepoM npu6mrsurenrno 1,5x1,5 u, 3aro c orAeJrbHbrM BxoAoM r{
BI'IAoM na rtaope! Pa6oranuruft TaM JreroM II.C. Ilkaoscxufi uosnaxoMlrJr Merur c K.K. 9y-
BaeBbIM' ua craJ/.a ua6lrogatr Ha ero cBeroclIJIbHoM c[eKTporpaSe Mrevnufi flyrr.

)I(unn MbI TorAa - Bce [plexaBlrr[e cryAeHTbr r{ ac[[paHTbr - B cocegnefi AepeBHe
Jllruenrr, cHlrMaJru KoMHarbI sa 50 py6nefi a uecxq. B ro nero raM, KpoMe Menfl, xr.rJrr
O.[. [oryvaeaa, VI.V[. flpoul.rx (rorga eqe Hasapona), p.A. Eoqyna-, }I.C. Il{ep6r,rna-
Cat'aofinosa rr JreHItHrpaAcKlIe cryAeHTbr - LI.M. Konunor r.r H.B. HoaorraAoaa (nrrne
Errcrpona). Ygo6crn r Jluuexax Hr{KaKr{x ue 6rrno, roroBrrrb 6rub ue Ha qeM r{ He u3
'rero. floeroMy AHeM [IrraJILIcb nIrIrIb arepHbru xne6ou, a BeqepoM Hac - Bcex flprre3xllx -
KopMuJra o6egor"r flataurs flIraurpuenna Koslona, ycrporrBrua, cronoByro Ha reppace
cBoero AoMr,rKa.

5. [Issesrrc KAO, r. 90
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Hac, rcex np[exaBrrrux, nopa3rrna o6granonra, qaplIBIIIaff s CuMeugcxoft o6cepraroputl.

B ornuque or Harrero |A}IIII, eqe pa3MerqaBllrerocf, B crapoM 3AaHIr[ na Kpauroft flpec-
He, rge BcerAa croflJr roMoH, 6erorHr, pa3AaBaJlrrcb tete$onnste 3BoHKI{, ruyu 'luaxpyuu-

BaeMbrx" apusuor"rerpoB r{ T.[., n Curueuge o6ctanonxa 6ula cnoxofinoft, cepresHoft,

nayvnofi. Tau-ronga pa6otano sceto 25 corpyAHIIKon. B 9_'Iacon yrpa Bce yx<e 6unu ua

ceor,rx pa6o.rux uecrix: fpuropufi A6par"roaru, flerarel @egoponna, Bepa @egoponna

Iase; B 6u6nuorexe cunen B.A. Alr6uqxuft. floetouy ona3AblBarb 6rtno npocro ne-

YAo6so.
K r"ropro rrarr o6rr.ruo 6eranu (6erorrr - BHII3 u nrepx)..n o6eqenurtfi flepepblB TIJIII B

JryH.Hbre Hoqlr rrrJrrr ruras 6onruofi uologexrofi rounanueft. flo BocKpeceubsM Bce IrrJIlI K

Mopro Ha qeurtft AeHb, Ho HyxHo 6rrIo o6qgaTeJlbHo BepgyTbc, BeqepoM BoBpeMs, K

,ru6rrog""rn*. Crapoxurt o-6c"p"aropru{ - fpuropuft A6pauoruu, flenarex @eAopoBHa,

Bepa Oegoponna, BraAnuup ArercaHApoBrq Anl6rqrrft K Moplo He xoAI{JIlI, KyraJII{cb

or"rru peg*b. Jluur ognaxfiu s 1952 r. fl BIIASJIa' rar f.A. u fI.<D. co6palucr exarb Ha

,op"; np, erou I.A. pafloBancfl, xax pe6euor, BocKJIIIqas: "Mu egeM Ha MOpe' MbI eAeM

na uOpe!" OAnaxO.gTa IIOe3AKa He AOCTaBI{JIa I{M yAOBOJIbCTBITI, TaK KaK MaIIIUHa -
rpy3oBllK c JIaBKaME-AocKaMI{ - Ha O6paTHoM nyTI{ He To CJIoMaJIacb, He To "3a6blfla" 3a

Hr{MLr 3aexarb, [ogroMy lpuropuft A6par*roruu u flenarer @egoponna golxnlr 6unr'r

HecKoJrbKo qacoB xaptrTbc, Ha coJIHIIe H XAaTb' KOrAa x<e 3a HUMII [pIreAyT.

B.A. Aur6nqrnfi rorga 3aBeAoBaJr 6u6nrorexofi. Ha nuA ou 6rtn AoBoJIbHo cypoBblM'

qacro Bopqar: "flpuexanfi racrpoJrepbl, rrJrflx(HrrK]r; MocKoBcKar IIInaHa!" K npuexanmefi
,'unaue",-overuAub, orHocr.rnuc;, g.p. Mycteur, r A.B. CenqpHufi, y.l4.C. Ilpuoncruft,
u C.B. fluxeuruep!

Ho na caMoM nere B.A. Anr6uqrufi 6rrn go6pefiurrlM rreJIoBeKoM. Ecnrl KTo-HI{6yAb r{3

cryAeHToB crrpaurrBaJr raxyrc-nu6yAb KHrIry, oH caM JIe3 rlo crpeMflHKe Ha Bepxorypy I4

AOCTaBaJT Hyxuyrc KHI'Ify, TaK KaK Hall3ycTb 3HaJI, rAe KaKa, KHI{ra Haxogratcx' B'A'
xopouo e.nil roprr, a rroroMy qacro xoArir He BHrr3 K Mopro, a BBepx rr BoAuJr ryAa

.rpi"r*r*. Yx<e uocne ero KoHtII{HbI JIeToM t952 r. H.A, KosupeB IIpoBen Hac'KpaT-

,ifir1ut nyTeM us Hayuuoro a Cuueug, pyKoBoAcTByflcb nilIIIb cJIoBecHbIM OIIUCaHI(eM

ruprrpyra, *otopufi oH 3a[IoMHI'IJI CO CJIOB B.A. Anr6uIIKOrO'

Hame orHorrreHrre x IA. IIIafiuy MoxHo BbIpa3rITb cJIoBaM[ "cnftqeHHblfi, 6naro-

rosefiHrrfi Tperer". O6ulanuo Mbr c HrrM rrogToMy peAKo, JITTIIIb B cJlyqaflx rpafinefi neo6-

xoA[MocTu (uto6rr ne ueuratl!). [ax<e I'I.C. Illxnoacxnfi, xotoprrfi nrxoro ue 6oalcl'
KorAa eMy IlpeAcTorno 6ecegonatr C LA., BOJIHoBaJIcf,' KaK IIIKOJIbHSK' HaKaHyHe Berle-

pOM OH OTKa3bIBaJIc, OT BCf,KITX MepO[pIIflTI{fi u paanneueHgfi, rOBOpfl: "HeT, MHe'3aBTpa

ppor"r HaAo IrATrr 6ecegonatr c f.A."
K nau xe s 1949 r. Ipuropufi A6pauonuu tracro rIoAxoAuJI c oAHI'IM I{ reM xe BonpocoM:

"Bbr rorga ye3xaere?" Mrr negoyueBaJrrr: HeyxenE MbI Tyr raK xaAoeJII{' qro xAyr - He

AoxAyTCr, KorAa x<e urt yegeu? HO, oxasrraaeTcfr, Ipuropufi A6partroauu I'IMeJI o6bIK-

HoBeurae lepeA oT.be3AOM CTyAeHTOB rr acrurpautoa co6uparY* y ce6fl AoMa, ycTparBaTb

\afi fi npocrryrurruag1ae xopoqeft xnaCcu'Iecrofi uysuru. Tar 6rrno u [epeA HaIIIIIM

or.be3AoM: Hac, rurrepbr* g"ry*e*, ou u fleuarex @egoponua npI{rJIacI{JIr{ K ce6e na qari lr

"opo*y1g 
My3bIKy. O6"turou*u y Illafiuoa 6rrla oqenr paAyIIIHzrt' [oeTOMy MbI qyBcTBo-

"anu 
rau ce6f OqeHb xgporuo. flpO6ner"ra BO3HIIKJIa y Hac TOJIbKO [epeA oTI'IM npueMoM: B

rreM x<e rrATn K Illafiuar"r? ?[gru x HrrM B capa+anax 6rrno HeyAo6Ho, a HI{KaKtrx BbIxoAHbIx

[JrarbeB y Hac [pocro ne 6uto! Eul nnnm-caMblfi "npoxnroqnrrfi Mr'rHI'rMyM"! Ho,.o6-

MeHflBIuI{cb nJIaTbflMII Apyr c ApyrOM' MbI Bce xe HaI1JII{ BbIxoA u Sce o6omJlocb 6JIa-

ro[oJrrfio,
Mne paccra3blBaJl}I' tITo Aaxe B sBaKyaquu e A6actyuauu |puropufi A6par'lonuv u

flenares Oegoponua Toxe ycTpaI{BaJIII TaKI{e [pI{eMbI. OAnaxgrt n A6acryuagcKofi

o6cepnaropulr orasaracn rpyn[a AeByrrreK-BoeHHbIx (ulu ua sKcKypc[I{' rrJI[ Iffi [oMecrIrIII'I

,ygu'ru nbcrofi). f.A. u'il.tD. npnrnacun[ rrx K ce6e Ha'rafi u My3bIKy' fienyruru,
3aMylIeHIIBIe ruyurtpOfi u sOO6Iqe TflTOTaMI'I BOSHHOTO BpeMeH[, cHaaIaJIa AIITIIIJII{CI It
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crecHflJll{cb, Ho IIIaI:IHII IpLIHflJII{ Irx raK TerrJro }r [o-AoMauneMy, rrro AeByruKr.r nepecraJrl{
crecHqrbcfl r,r florryBcrBoBanrr ce6, JIerKo r{ cno6oAno.

O uayvuux pa6orax I.A. IIIafina Moxuo roBoplrrb oserrb MHoro. Ho lrne xoqercq
ocraHoBl{Tbcs JrI{IuL Ha oAHoM HanpaBneHr.ffi ero pa6or, Ha Koropoe uano o6pauqaJrocb BHI,I-
}lalc.fifl- 3to ero pa6orbl rro u3ytleHllrc I{HTerpaJrbHoro cneK'rpa 3BeBAHbrx o-6na*ou Mneq-
Horo flyru.

Eqe s 1933 r. (crrl. I{upxynzp flymoncrofi o6cepnaropun N 7) I.A. IIIaftn yKa3a;r Ha
BaxHocrb r.rccJreAoBaHr{, rrHTerpaJrbHoro cneKTpa Mneqnoro flyru glx u3yrreHr.r, rajraK_
Tl'IqecKoro BpaIrIeHI{f, Ir Apyr[x gnuxenufi n lanartrare, B qacruocrr.r, ABr,rxeHr.rfl orAeJrb-
Hbrx 3Be3AHbrx o6raKoB Mlevuoro flyru.

On paccn'rorpeir Bo3Mo>KHocrb onpeAeilenu{ ryqeBoft cropocru 3Be3AHbrx o6raKoB 11o 1ax
I{HTerpaJIbHoMy crleKTpy, oIIeHI'IJI e$Qexru, Koropble MoryT BJrr,rflTb na na6nrogerurx:
BJrI'r{H}re flpKl4x snesg Qona - xar 6nlrgrux, TaK r{ AaJreKr.rx - Bo3MoxHoe BJrI,If,Hr,re Mex-
3Be3AHoro [oHIoIrIeHI'L cBera I{ t.n. PaccuorpeJr raKxe nogpo6no r.r MeroArrKy ua6nrcge-
HI{fl I'IHTerpaJIbHoro crleKTpa o6naxos: TI{[ cneKTporpa$a, ero KoJrJruMarop, uIeJIb, rdeJro-
CTAT, NPEI{MYIIIECTBA I,I HEAOCTATKI,I PA3IUIIHbIX MCTOAOB HA6IrOgCNr,rX, OUCHI{JI BO3MOXHYIO
TorfirocTb pe3ynbraToB, yKa3aJr Bo3MOXHbre ylpoqeHr.rf, MeToAr{Kr,r.

3gecr upoxurJrl{cb xapaKTepHble qeprbr pa6br lpnropua A6pauoBurra - ruupoxrari oxaar
upo6neurr, Teoperl'rqecKoe paccMorper{fie ee c pa3ubrx rorreK 3peuufl,, aHaJru3 Brrufl;1ufl,
caMblx paSilutlHblx eSSexron Ir B To xe BpeMq rny6oxoe sHaHEe gKclepr{MeHTaJrbHbrx
Bo3MoxHocreri, nogpo6Hoe paccMorpeurle MeroAr.rxu xa6lrogenr.rfi. I.A. IIIaftH r.r sgect
llposBllJr ce6sn rar rny6oxo urrcraqrari TeoperlrK, r.r KaK flpeKpaoruri oKclepr{MeHTarop,
acrpoHoM-Ha6nrogarelr.

YxasaHuas pa6ota I.A. IIIaIina flriur,acb no cyqecrBy reoperr.rqecKofi nogroroorofi
rocleAyroqeri ercuepr'ru,entaarnoft pa6orur no Ha6nrogeHrrro rrHTerpaJrbHoro cleKTpa
Mae.rHoro flyru, navarori uepeg nofinoft fl.n. [o6ponpanuHbrM roA ero pyKoBoAcrnou. B
erofi conlrlecrnori c fI.fI. [o6poHpaBI{HbrM pa6or-e f.A. Illatn cBlrzarr upo6nerray uure-
rpaJrbHoro c[eKTpa Mne'rHoro flytn c upo6nertrori Mex<3Be3AHoro [orJrorqeul{r cBera, c
BJII{{HIIOM x,uld.fril [oilrolrleHlrrl B crleKTpe snesg. Torga B[epBbre 6rrna uocrasreHa 3aAatra -orAeJrrlTb u3ryqeHue co6crBenHo Mneqxoro flyrn or BrfirflHufl. Apymx HcrorrHr{KoB r,r3Jry-
rreHurl cHaqafla KaqecTBeHHo, a 3aTeM I{ KOJII{1reCTBeHHO.

OguonpeueHno 6rtno flocrpoeHo reoperuqecKoe pac[peAeJreHrre eHeprfirr B r{HTerpaJrb-
Hol\{ c[eKTpe MneqHoro flyru r cnyqae.orcyrcrBr{r Mex3Be3AHoro lorJrorqenns. Errn
paccMorpeH BKJTaA B I'IHTerpaJrbHufi cnextp co cropoHbl 3Be3A pa3Jrr,rtrHbrx 3Be3AHbrx
BeJII{trEH I{ pa3Jrr'rqHblx cneKTpaJrbHblx KJraccoB B IrpeA[onoxeHr,Iu I,Ix IIJTaHKoBCKOTO LI3-
JIyqeHI'LI' KarIeCTBeHHo [poBeAeH fIeT BJI]IflH]IrI Mex3Be3AHorO uoryIolqerura. Ha6nrcgae-
Moe pac[peAeneHrre gHepr]Iu HecKoJIbKLIx o6naron Mre.rHoro flyru cpanHr.rBaJrocb c
TeoperuqecKuM' u 6rlla onpegenena cnertpoQoroMerputrecKax rerraueparypa erux o6aa-
xon' B nocne4nefi pa6ore fLfI. fio6poxpanuua eroro qnxra - pa6ore tg+O-i.- BbrflBr{Jracb
TeHAeHurrfl yBeruqeHIUI cnexrpoSotouerpu.recxori TeM[eparypbr 3Be3AHbrx o6naxon Mne.r-
noro flyrr,r c yBeJrr.IrreHr{eM rrx yruroBoro paccrorHr{r or qeurpa raJraKTr.rKr.r.

^ 
flocle rotinrr err pa6orut f.A. Illafinou r,r fLfI. ,(o6pouparnnbrM yxe He rpoBoAr.rJrrrcb.

Aaropy err4x crpoK yAaJrocb rpoAoJrxr.rrb ery pa6ory-s ciMeuse s'1949-19\0 
";. ";;;xe cBeroclrJrbHbrM creKrporpaQou,3areM B 1955-1956 rr. s Aril{a-Are co cneKTporpaSou

KoHcrpyKI{Iru H.H. flapuftcroro, 3areM s 1960-1961 rr. r I4uguficKoM oKeane-" i :-qieS-
1966 rr. coBMecrHo c A.C. Illaponrru n Tuxorvr oKeaHe. Tarr,rlr o6pu"or, yAaJrocb oxBarurb
ua6urogenr'rrMlr BcIo [oJrocy Mne.rrioro flyru, oupegeJr]rrb r,ruTerpur"r,orii cneKTp Bcex ero
o6nacrer?, ]f,air'I.u r,rx cuexrpoQoroMerprrrrecKyro reMfleparypy, BbrrBETb ee xoA c raJraK-
tr'r'recxoft Aonrotori u flonytll{Tb olpeAeJreHHbre BbrBoAbr o 3Be3AHoM cocraBe fanaxtux14 u
pa3Hbrx Ha[paBneH]rrrx. Cuero HaAefl?bcr, .rro n xaxort_To crefieHr{ n srori pa6ore uau
yAanocb ocylqec'rBETb repBoHaqaJlBrrbre 3aMbrcJrbr lpuropue A6pauonuva Il[afina.

Anpe.nr. 1992 r.
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A.f. Macesrq

.f, 6nuexo ncrpeirulacs c lpuropueu A6pauonuveu lllafiuou a 1950 r., KorAa roroBl4-

locl l-e coneilIaHr,re rro KocMoroHr{r{, rrocBstqeHHoe o6cyxgenurc IrrMI{AToBcKoIi teopuu
[po]rcxoxAeHnq 3eltlru. f.6ti,:na rorAa B cocraBe oprKoMllTera'
' Mano KTo, HaBepHoe, cefivac uoMHr{T, KaK Bce oro roroBuJlocr. O6ctauogra 6una uepr-

Har, B HayKe rorAa rBopr.rnca caurrfi Hacrosulufi 6ecupegel, oco6enno B orHoIrIqHI{LI

6nonorru r{ fl3brKo3uawts. 14 Bor [oAoc[eJra I,IAeoJIorrIqecKat npo6neua B acrpoHoMt4l{,

BepHee B KocMoroHrru. Otro Onresuq Ilhuugr oqeHb aKTHBHo npo6unal cBolo reopl{Io,
HaAeTIJICq B pe3yJrbTaTe SToro KocMoroHHrrecKoro coBeIIdaHHfl cAeJIaTb ee gupertnaxoft
teopuefi [poucxoxAeHns Comre.ruofi cracreuu Bo Bcecolo3HoM, a Moxer 6urr u s 6oree
ur,rpoKoM uacurra6e. Creuorpauua groro coBerrlaHtrfl ony6lnxonaua. Bepoatno, MaJIo Kro
ceft.rac ee aII,ITaer. Ho uuorga Bce-TaKr,r r,rHTepecHo flocMorPerb, KaKIre rau 6unta cflopbl u
flporr.rBopequx! B xouqe groro coBeulaHr.rfl rro HacrosHlllo Illuugra co6palacr peAaKLIlroH-

Ha, KoMrrccr{fl AJrfl rroAroroBKr{ pe3oJrrcqun. B Hee BXoA}IJI u lpnropufi A6pauonuu IIIafin.
Torga r\4oAgo 6uro upunuMarb Ha HayqHbrx coBerr{aHl{rlx raK}re pe3oJlloqurr-AlrpeKTuau. VI

Bor gro 3aceAaHrre peAaKrlrroHuofi rouuccnu, xort )DKe MHoro Jrer rlpoluJro, s Ao cI,Ix uop
BcrroMr{Haro c yxacoM. 3aceAarr.r Mbr B flpe3rrAr.ryue AxageMLIu HayK n xa6nnete yqeHoro

ceKperapfl. flpr.rcyrcrnoaal yveurrri cexperlpr AxaAeuur.r HayK rr eqe KaKrre-To He[oHrIT-.

HbIe TI,IIIHocTI, KoTopble He qIIcJI}IJIIICb B COCTABE OPTKOMTITETA. OCYUIECTUIqJICfl AOBOJIrHO

cepreenufi Haxr{M B orHorueHrru $opvynrapoBoK, Koroprre 6rtan AoBoJrbHo KareroplavHbl:
"3ro eguucrBeuHo rrpaBr{JrbHiur reopr{fl ua $yn4aueure MapKcrI3Ma-JreHrIH[I3Ma, I'I oHa eA]IH-

crBerrHo [paBIrJIbHag uo cpaBHeHr.IIo co BceMrr ocraJrbHblMrl". Buln otleHb cllJrbHble ctropbl
rporr.rB erux SopuylupoBoK.

Mne sauo},rHtrJrocb, qro flpu rex nporrrBopetr[qx, KorAa MHorue BbIcryrIaJI[ HecAepxaH-

no, Ipzropufi A6parvroarau orreHb r{HTeJrJrureHTHo; orleHb MLIpoJIto6uao, cnoxorfuo, Ho orleHb

peur{TeJrbHo [poBoAuJr cBoro Jrr,rHrrK), TaK qTO B pe3yJlbTaTe yAaJlocb npl{Hf,Tb HeI'IrpaJIb-

xyro pesonroquro 6eg oco6ofi Kareropurruocrn. fl cqrrrarc,, qro ero rJraBHbIM o6pasor"r ero
3acJryra.

I4 ero BbrcrynJreHtre Ha groM coBerrlaHr{r,r 6rrlo roxe oqeHb ITHTeJIJTI,ITeHTHbIM, oqeHb

rny6oruu n n o6rqeu 6es uuruHux clon, 6es JlurrrHero a>Klloraxa, 6es pesxocrefi, uo orleHb

$yngauenr:anruoe.
Taxas x<e Ecropr4,6rua na BTopoM KocMoroHl,rqecKoM coBelrlaHufi, [ocBaIrIeHHoM 3Be3A-

HbrM accoquallnrrM. Tarra 6uno eutre 6oarrue uryMa, 6rtnu'o.reHt pe3Kl{e BblcrynJrenl,Is'"9a" il
"nporr,rB", I4 rox<e raM BbrAeJrflJrocb Ha o6qeu Qoue nuc'rynJleHlre fpuropua A6pauonn_ua

lllafrua, rAe oH BbrcKa3brBaJr cBor,r rrAer{ reuerr.rqecKoit cssgu tylaannocteri co srergaun. On
orreHb cTapalrcr BBecT[ c[opbr ]r3 ]rAeoJror[qecKoro B HayrrHoe pycJro, qro6rt Bce ocra-
BaJrocb n o6nactra HayKn.

Boo6qe, r.A' IIIafin 6rIn oqeHr crpouuuri qQiloBeK. Eula y Hac BbIe3AHafl ceccufl'

Acrpocorera a Taltune AJu noAAepxKr{ cosAaHrrfl 3croHcxofi HaII[oHaJIbHoIf o6cepnato-
pr,rn a TrlpaBepe u 3aKa3a 1,5-uerpoaoro reJrecKorra. Co6ctneuuo Acrpouot*lu.Iecxnfi co-
ner n poccuficKar HayqHax o6ulecrnenHocrb cAeaaJrlr oqeub Mnoro, .rto6rl era o6cepnaro-
pux 6rrna co31a*au.rro6rr oror reJrecKon 6ur o[JraqeH rocyAapcrBor"r, lpuropuft A6pauo-
nu.r u [erarex <DegoponHa roxe flpfiexaJrrr Ha ory BbIe3AHyto cecclrIo. Torgarunufi [pe3rr-
geur ArageMrlrl HayK Sctounu H.I. SlixQeJIbA, KoTopbIfi 6un B To xe BpeMJI [peAce-
AaTerreM BepxOnnoro COrera 9ctoulttl, up[rnaCI,IJI rrx x<IITb y HeIo B AOMe, a MbI, BCe

ocraJrbHbre, xfrJtu B rocruHrrqe. Iprropufi A6pauonuv 6rrn oqeur cMylIeH eruM. On scel\,I

roBopI,IJI: "fl He 3Hato, norreMy MeH, TaK BbIge[u[U:" On sce BpeMfl xax 6ygro u3BuufrIrcfl

nepeA ApyruMr.r 3a ro, rrro eMy oKa3aJru raKoe BHEMaHue, xort, Ka3aJloqb 6u, Aeficrnu-
TeJrbHo, HrrKTo, KpoMe Hero, TaK He 3acJIy)KI{BaJr STOrO BHITMaH}rr.

"i[ uolvtuo ory rlcropurc c ero florlblTrofi sgecru APHrTII Ha co3Aaulre 2,6-lr'rerpoeoro
TeJrecKo[a. 3ro 6rrno B HaqaJre 50-x rogon. Cefi.rac MbI np]rBbIKJrI,I K ToMy, uro Hac uo
TeJreBI,I3Opy U IIO paAI,IO TOJIbKO U [pU3bIBanT BKJIaAbIBaTb CBOI'I AeHbrH BO BCe, IITO
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yroAHo, lr "cnoucopctno" ceti.Iac - oro y Hac rJIaBHoe cJIoBo. Torga ero 6urno conepureuuo
HeloHqrHo. .f, 'rorga elqe He orreHb xopouo [peAcraBJrsJr a ce6e crpyKTypy Aralerrtura
HayK, ToJrLKo HarII{HaJIa pa6orarr a Am'poconere, Ho rroMrr}o, vTo 6u.tl.r TaKr.re pa3roBopbr
u n Arageuvrut, vt B o:rgenexuu: "9ro ero 3a AeMorrcrpaqux? Kar 6ygro rocyAapcrBo He
M-oxer Qunaxcuponarb gTor rerecron! 9ro ero 3a 3aMamKr.r raKlre, xynevecxne?"
flpanga, ero nouorno roMy, trro rocyAapcrBo oveur 6ucrpo ycKopr.rJro Qnniucuponauue
eroro 2,6-lr reJlecKora. Tax .Iro 3acJryra l.A. IIIafina B eroM oupegeneuno ecrb, Ho cso14
AeHbrr{ eMy TaK I{ He yAaJrocb BJIoxc,ITb.

B-1952 r, KorAa fp_lrropnli A6par'rouN.r yxe repecran 6lr:rr Ar.rpeKTopoM o6cepnaropr,rn,
npoSeccop Eepnapg JlonerJr, AnpeKrop paArroacrpoHoMr.r.{ecxoir o6cepnaropuu Benr.rxofipu-
Talf,uv "fixogperr BoHK", [ocerr,rJr Kpuucxyro o6cepaaropuro, N IIIafir npr"rrarn 

""orlpl{exarb K HeMy n Cr,rlreug. 3ro 6rrl oqeHr, r,rHTepecsurir r.r rporareJrbur,lfi npueu, floroMy
rrro oHIr AoJrro He BI{A0JII,ICb, pagu 6unr.r BcTperre, r,r 6uao oueHr, np[r{THo cJryluarb, KaK
ouu o6cyxgaror naxcrefirul{e Hayqlrbre Boflpocbr, [epeMexaq rrx Boc[oMrrga;gIV,{Mw.

Kouevuo, ero 6rrn reruxuft qeJroBeK, Hacroxulur? yveurni, u gari Bor KaxAoMy xorb
KaK-To upr'ro6rquTbca K TaKoMy 6ecxoprtcrnoMy cJryxenr{rc roft uayxe, r roropori n i, uce 

"naur,r pa6oraeu,

Anpear. 1992 r.

O.H. MurporroJrbcKar{

Mu uplrexanlr n Kpntucxyto o6cepna:roplilo pa6o:rarr r cerrTq6pe 1948 r.: Colorr,roH Eo-
pucoBr.rrr flrarenuuep, r.auta 2,5-lerH{s Aor{Ka Bepa n q. HaM 6r,rna upegocraBJleHa
KBaprupa n $nncxou AoMI{Ke. Korga MbI BorlrJrr.r ryAa, Ha sroJre JrexaJrr.r Kpy[Hbre corrHbre
roMIrAopbl. I'Ix nau lro6egno 3apaHee npr.rnecJra flelareq @egoponrra IUiiiq. Onn yxpa-
cI{JIr.r Halrr y)KI{H, [pI{BeSeHHLIfi C CO6Oft,

Pa6orarr n o6cepnaroprllr 6rrno r,rHTepecno r.r [prrrrHo. corpygunxon 6r,uo HeMHoro, u
nce pa6oraJrl{ Iro coBecrl'I. Ipuropnft A6par*ourv u ileniies @eqopoaua co3AaJrr.r
atr'roc0epy go6poxerareJlbHocrlr LI B3ar{Muoro AoBepr{.fl, Bo MHoroM rroKa3brBaq [pr{Mep,
KaK HaAo pa6oraTb, flocreuesHo Mbr y3HaBaJrr,r xapaKTepsl f.A. u flip. urart"o^r.
oco6enno 4o6prru 6rrn lpuropufi A6pauonr.rq. oH r" ", Mrca r.r3 coo6pax<enr.rri
ryMaHHocrrr. Ou ooo6rqe He Mor y6urr nr.r oAHo x<nBoe cyqecrBo, Aax<e HaceKoMr,rx.
PaccxagrrsaJlll, KaK oAHaxAbI, [prrHr.rMa{ rocreri o6cepnitop}ru, oH noKa3r,rBarr r,rM
IrrHCTpyMeHTr,r, paccKa3brBaJr o pa6otax, BeAyIrIr4XC' C UX nOMOU_(rrc. paccxasbrBar, oH
[oqyBcrBoBaJr' qro nog py6auKy nofiaJia cKoJIo[eHApa (ona xgonr.rraa). Y6u6 ee, KaK
AenaJII'I o6rrqno Apyrue, oH He Mor. fpr,rropur:r A6pauonuv He3aMerHo 3a><aJr cKoJro[egApy
py6arurorl, qto6 oua ero He cMorJra yKycr.rrb, n [poAoJrxr{r cnofi paccKa3. forga roiTr.r
yrualr, lpuropr,rfi A6pauoBHrr Bbrnycrr,r.u cKoJrorerrApy x<r.IBori Ha BoJrro.

Arr[sno noMorarrl'I lpuroprnir A6pauonuv r fienares Oegoponna'reM, K'ro flolaJr B
6e4y no BpeMrI penpeccnft 30-x rogon, Apecronanr.r 6onr,uruHc.rso icrpoHouon flyrxoacxori
o6cepnaropun (flynxoncroe gelo), B ToM qr{cJre ee ArrpeKTopa lepacr,ruonr.rqa. Ero xena r{
MaJreHbKaq Aoqb oqyrfiJlllcb B TrxeJroM troJIoxeHI.I[. Xenartr pelpeccnposaEHrlx 6r,tno
TpyAHo ycrpol'ITbc, ua pa6or:y, u fpuropnrt A6par'.ronnv B3qJr x(eHy fepacllr.ronnva pa6o-
Tarr, B 6r6nr.rorery Kprrr'.rc_rofi o6cepnaropnu, B Kpunry orra , oirarricr xrrr. fiovepu
lepacur*,ronuva lpr.rroprari A6panronuv roMor uo.nyur.rri o6pasoaanue.

Corpygnuron o6cepnatopran fpr.rropufr A6pauonu.r u flerarea Oegopon6a cqr,rraru
csoel? celt4rer:r. Korga flocryrraJl nosbrri coipypnur, oHr.r [pflurauaJrr{ ero c cerrarefi B rocrr{ r.r
TAK HAIIUHAJII{ 3HAKOMCTBO C HIIMI,I. IIACTO OHII NP}IUIAIUAIZ X CE6E UX II IOTOM.

B 1954 r. flenareq @egopoana rrxeJlo ga6brera. B 1956 r. oHa y><e fiorrrr{ ue Bcra-
BaJIa c [ocreJII{' oco3HaBar, qro cKopo yMper. OIra pacnpegeJrr,rJra BMecre c uprexanruerlr
fl-JreMrrHHrrqefi nogapxn corpyAnrrKaM o6cepnaropulr. y Hac Ao cr,rx [op Bucqr [oAapeHgbre
Illar?naura xyAo)KecrBeHHbre rape JrKr{ r.rs fienreri (llonnangr.ra)
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' Bnepnrte , BcrperllJlacr c I.A. IllaftHot'l s Mocrne B rocruHrll{e "flKopb" 7 uapta
1948 r., Korfia oH, A.E. Cenepnrrft r,r 3.P. Mycrenl rpLrHI{MaJIu y MeHr gK3aMeHbI B ac[u-
paHrypy,

flpnnox<y sarrncil r,r3 cBorrx AHeBHT{KoB o Halrrefi xrI3HrI n Kptu"ry, KorAa raM \<nru vI

pa6orann lpnropufi A6pauonuv u flenares @egoponna Illafttru.
"3 orcma1pa 1948 z. Mu 6rrnu s rbcrsx y lllafina. fl rpuurra or"ryAa ovaporaHnaa. Y

Hr{x [peKpacras o6craHoBKa, MHoro KpacI{BbIx neuleft, 6omurunctno Koropblx IIIafiu
[pr,rBe3 us Auepzru. Crol xopouo cepBr.rpoBaH, Ha croJle 3aMeqareJrbnufi posonuft
,yc*ar. lpr,rropufi A6paruonuv ra flenares @e4oponHa o.reHr [Io6egnu. Ho r,rx nro6esHoctr,
KaKafl-To oco6ennas. ... Bepa AepxeJra ce6s cueree, ueM o6uuno BeAer ce6sco BpeMeHu

Harrref6 [pue3Aa. ... Aa u fl, caMA qyBcTBoBana ce6e CpanuuTeJlbHo cno6oguo. 3ro, uo-
MoeMy, oi roro, .rro lpuroprfi A6par"ronurr raK MflroK. Kaxcetcl, oH caM vyncrnyet ce6a

HeJroBKo, rre 3Haer, KaK 3aHrrb Hac. ... Ipnropufi A6pauonuv r.r flelares @egoponna IIIafi-
Hbr or{eHb uHTeJrJrr,rreHrHu. Ho qro AocraB[JIo MHe cauoe 6onruroe y[oBoJIbcrBI,Ie, TaK 9To

My3brKa r{afiroscroro, clol,rra ua "Il{en6yngl,rKa", Koropat [c[oJIHflJIacb Ha aMep[KaHcKoM
naTeQone.

3 orcma1pa 1952 z. A.E. Cenepnufi upuexar u3 P[Ma. Cerogux na YqeHor{ coBere oH

AeJraJr [epBbifi goxnag o6 erofi noe3AKe. ... Bonrurofi LIHTepec r yc[ex ua c'reage MAC
Bbr3BaJr Arnac BoAopoAHbIx ryMaHHocrefi I.A. IIIafina n B.@' Iase.

l0 orcmadpa 1952 z. flocre AoKJraAa H.A. Kosupesa I.A. IIIafin crasaJr, rrro reopl4rl

Kosrrpena raK HoBa lr Heo6tr.rHa, qro Bbr3blBaer cAepxaHHble u Aaxe BpaxAe6nue ot:lr-
Bbr, oAHaKo oHa rro4Kylaet csoefi nuyrpenuefi rorfiqHocrbrc).

5 ruoa6pa 1952 z. Cerogue lpuropnft A6par'aorr.rv gerar coo6ulenue o cnoefi noe3AKe B

Mocrny Ha ceccurc Arageulru nayx. On cKa3aJr, uto n art6opax B aKaAeMuKu rr tIJreHbI-

KoppecnoHAeHTbr B groM roAy 6rrnn eneuentrr cnyvafiHocrll. Brtsarl,I crytlall, KorAa
nrr6npanu nd cauux aacny>i<rnarculr{x 3BaHr,r.fl rrileHoB-KoppecloHAeHToB I,I aKaAeMI,IKoB

yrreHbrx, a MeHee gocroirgrrx. Taxar ueo6gyuannoctr, o6'rscHf,erct, rro MHeHitIrc lpuro-
pua A6par'roBrrrra, Mex(Ay [porr[M, TeM, rrro ceMb JIel] ne 6trno nrr6opon lr sa rarofi cpor
TpyAHo c4eJrarb npanlrurnufi orr6op. Errrn u orpaHllqeHlrfl ua nrr6opax; HanpI,IMep, peKo-

MeHAoBaJII{ nu6upatr rro [peAcTaBJIeHIIro r.ra (yveurrx) pa3Hblx cuequaurnoctefi.
23 anpetta 1953 z. B nocxpeceube Mbr BTpoeM 6rrnu npruaureHbl r lpuropnro A6pa-

MoBurry Illar:rny. Orue.rancs AeHb ero poxAenlrf,. Kpoue nac 6una Bepa @egopouHa lage.
B rnapr4pe IIIafiHon 6uno yrorno, Ipuropufi A6par"ronnv - KynbrypHblft u untepecuslfi
rreJroBeK. On unoro paccKa3brBaJr o cBoLD( flyrerlrecrBlrflx, o croefi x]r3III,I. f ganno 3naJra,

uro fpuroprafi A6pauoruar He ecr Msca. A B BocKpeceHbe oH paccKa3bIBaJI, qro IIerbIe
lJreMeHa r.rnAycoB He eAf,T Mflca lr3 coo6paxenufi ryuaHusua u rITo, KpoMe roro, 3To

loJre3uo. flenarer @egoponHa paccKa3brBaJra HeKoropble o[I{3oAbI tr3 LIx MoJroAocr}I.
... Bepovre noKa3aJII{ AercKI{e anrnuftcxr,re KHIIDKKTI.

2 arueapa 1954 z. Honufi roA Mbr Bcrpeqafir y Illafiuon. Euru npurJlalrreubl Bce

ocraBrurrecfl n o6cepaaropur Hayqnbre corpyAHEKI,I - nx HeMHoro. flprurlu urr x Illafinau
B [oJr-oAunHaAr{aroro u go 6es qerBepru ABeHaArIarb cMorpeJII{ KI,IHo; an[apar LI JIeHTrI

I.A. npunes us Auepnru. floxasrlranl{ KaApbI }t3 cnoprl,InHofi xu3Hu (gra ocex)... u
sa6arHrrft Sunnrr o MeABex(arax, KaK roBopr{Jrr.r, gm Beptl u Llnnrr (gereft). Bes verneptu
ABeHaAr{arb ceJru 3a cror. B ABeHaArtrarb vacon lpuropuli A6pauoBllar cKa3aJI Tocr o roM,
uro xaxglrfi roA,rBrsercfl xax 6u sqefirofi BpeMeHLI, o6ulefr AJIf, Bcex nrogefi. flepeg
Hacry[JreH[elr Honoro roAa KaxAbrrf nognogut ]rronr crapoMy roAy tI crpol{T TIJIaHrI Ha

6ygyrqufi. florou pa3roBapnBaJrrr, roBopr{Jrr{ Tocrbr, rIryrI,IJILI. Mexgy y>I(IrHoM LI qaeM

flpocJryrrraJrr,r orpbrBKrr us "Jle6e4uHoro o3epa", oqenb xopouo 3alucaHHble Ha nJlacruHK[r,
xoroprre aBroMarr{qecKr rrrJlr{ oAHa 3a gpyrofi. (...) flocne ala, pa3roBop craJr eqe
HerrplrHyxqenHee. (...) lpuropuft A6pauonu.r roBopLIJI, MexAy npoql{M, o roM, rrro ecJu,I

xro-nu6ygr 6yger ncrpe.ram 2000-ft roA, To nycrb BcnoMHtrr ory Harry Bcrpeqy. A Bepe,
xax cauofi uonogofi, AaHo raKoe uopyveune,"
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5 aruaapa 1954 z. Buepa lpuropnir A6pauoanv rpurJracr,rJr Hac cMorperb KI,IHo o rpory-
6epaHqax - aMeprrKaHcxufi $unru. @umu oqeHb ranrepeoruri. (...) Ilocne corHeqHoro
Sunrua [oKa3brBaJru Qnnru o6 o6esrsHxe.

22 orcmadpa 1954 z. Hegarno lpuropr,rrl A6par',ronuu nprrrJracr.rJr Hac cJryrrrarb "PeKBueM"

Moqapra. (...) Clyuralr{ }r BcrroMrrHarn Bepy @egoporny lase, neganno cKonqaBrxyrcc{.
loaopar, qro HaKaHyHe cMepru Bepa @egopoBHa AeKJraMr.rpoBaJra cruxu lere flo-pyccKr.r u
[o-HeMerlKr,r rr roBoprrJra: "OcraracB ogna rry6rna. Ocranacr ogHa xpacora".

26 uoa6pa 1954 z.Ipuropufi A6pauonuv 3aMerHJr: "Mbr KaK rap3aHbr 3gecl xuBeM."

25 uwls 1992 r.

B.B. Huxouor

Ecnu ncuour{Harb r{c'ropr{rc co3AaHr,r.fl r{ pa3Br{Trfi Kpurucxori o6cepnaropur{, To HeJrb3s
.o6ofiru MoJrqaHr,reM z Culrer,rscxyto o6cepaaropr{ro, 6lrnurylo orAeJreHr{eM llynxoncror:r
o6cepna'ropnn. floeror"ry oqeHb KparKo BcroMHro, xaxori 6una Cr.t"reuecxaa o6cepBaropurr
B AaJreKoM 1927 r., KorAa fl rrprrexaJr ryAa Ha rrpaKTr{Ky JreroM Toro roAa BMecre c IIIapo-
HoBbrM. Mu o6nr 6rrnra acnnpaHTaMr,r JleuuHrpagcKoro acrponoMnqecKoro uucruryra. B
o6cepnaropura 6r,rlo Bcero ABa Ha6nrogarenbHbrx HHcrpyMeHTa. Ha uerponor',r peQnex-
Tope, [oJryqexHoM r,rs AHr.rr,ru s 1925 r., rge ou 6rrn 3aKa3aH errle Ao l-li uuporofi nofturr,
BeJrrr orreHb Ba>KHbre pa6oru lpuropufi A6par"ronrnv IIIafin - no sneagnofi c[eKTpocKonnrr -
u B.A. Anr,6nqrnfi - no o[peAeJreH[Io rytleBblx cxopocteri saesg. Eun etqe ue6onruror]
peQpartop c xaueporl, na xoropofi BbrnoJrnrrJrr{cr na6rrogenu, MaJrbrx uranet. IIIrar
o6cepaaropuu: C.14. Eeusencxnri, B.A. Alr6r.rqxlrft, f.H. Hefiyur.rH - B ro BpeM, 6rrn gu-
peKTopoM, f.A. IIIaftu - cT apurufi acrpoHoM, rrx x(eHbr - la6opantrr, LI.I. Llocrro - Mexa-
HIIK r{ SJreKTpr{K, errle AeJro[poI{3BolI{TeJI6, OH x<e 6yXrantep, r4 ceKperapb. 6rrl erqe
Kyqep, oH )Ke ABopHr{K, a rarcKe y6opqnqa. Bor ra sce. A pa6ory o6cepnaropils Belra
flepBoKJraccHyro.

Xr,rnu Mbr, [paKTI,IKaHTbI, KaK l,t Bce KoMaHALrpoBoqEbIe I,I rocrl{, Ha Aatle Maxegoncxofi,
pac[oJroxeHuofi uyrr uux<e o6cepBaop[u n JlnueHcxori gonnue. flocre HoqHbrx ua6mo-
qenufi, raHorAa JreHscb Bo3Bparrlarbcx gouofi, orcbrrraJrucb B poule, Ha BocroKe or o6cepna-
Topr,u4. Orocuaauurcr, 6ex<aln r Currrens KylaTbcr uog,[uaofi Ha nJrrx<e oKoJro crosnruefi
errle rorAa cKaJrbr Monax. Tax sce ruJro MLrpHo u cuoxofiuo, [oKa B oAHy [peKpacuyro Hoqb,
a 6rrro oro B aBryc"e 1927 r., He rpaxHyJro 3eMJrerpf,ceHr.re. K cqacrbro, uocrpofixu o6cep-
Baropuu He fiocrpaAaru, a refiecKonbr He cABr{Hynr,rcb c Mecra. Ho rolqxu flpoAonxaJrrcb
oKoJro Mecflrla, rr Bce corpyAHuKrr c[aJr]r Ha ynuqe. [nerra pa6oraJr]r Ha cBorrx Mecrax,
Horrbro Ha6nrogarr.r, Ho rrpll uaner?ureu rorqKe Bbrcbr[aJrrr Ha yJrr{qy. Hago cxasarb, rrro
rcro 192"1 r. 6uro yArrBrrrelrbubrM - c aBrycra no noa6pr ne 6uno Hr.r oAHoro qoxgr. Ha
Apyrofi xe AeHb [ocJre 3eMJrerprceurrr Kprn',r olycreJr, Bce nplre3xl.Ie pa3texanrlcb, a
[Jr.rrx]r, rr raK B To BpeMrI flpocropHbre, oflycreJrr{ coBeprueHHo, Taxono 6rrno uoe nepBoe
3HaKoMcrBo c Cnueugcrofi o6cepnaropuefi. Eur s s Heri eqe pa3 rpoe3AoM s 1930 r., Ho
Maro rrro raM rIgMeHuJIoct c 1927 r., ToJrbKo Iurar HecKoJIbKo yBenl,Iquflcfl.

Ho ror rprHyJra 2-s.uupoaax norina, ErrnepoBcKrre [ortr[ula BopBaJrr{cb r Kprru. Becr
urrar o6cepBaropr{r,r, KpoMe I{.I. I{ocrxo H MexaHuxa A.A. Korona, eBaKyI,IpoBaJIcff,
3aKorraB 3epKaJro reJrecKo[a H 3axBarrrB c co6ofi HaytrHble Marepr{aJrbr, a raKxe HeKoropoe
o6opygoaauue u qacrb 6u6ruoreru. flocne rf,xeJrol'o MopcKoro flepexoAa ras frrBr s
Baryuu corpyAHuK[ o6cepnaropr,ru pa3AenrrJrucr. Ogua qacrb Bo rJraBe c I.H; Heriyuunrrr*a
yexalra B oBaKyaqlrrc n Kura6, a Apyr3fl, Bo3riraBJrfleMar f.A. IllafiHorrr, uoe*ara s A6a-
cryMaHcKyro o6cepnaropuro, KyAa erqe paHbrne [puexan u , flocJre yv.acrvfr n pa6ore
gKcrregr.rquu no ua6nrogeHr{rc trolruoro coJrHetrHoro 3arMeH]rfl 21 ceure6pa 1941 rr Torga
Jleuunrpag 6un yx<e B oKpy)<eHr.ru. B cocrare rpyrrnbr fpuropraa A6pauoauua Illalixa
6unu: ero cyrpyra flenares Qegopooua, Braguunp Auexceesu.r Anr6nqrnfi c cynpyrofi
Jlugueft PlnrraHra.rHofi u Bepa @egopoana lase. Pa6oraJru Bce Mbr u corpyAHlrKu o6cep-
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Baropr,m B oAHoft 6onrruoli KoMHare B 3AaHlrr{ o6cepaatopllll Ha rope Kauo6uml. Cuueusqu
o6pa6arunaJrlr 3axBaqeuHbre c co6ofi MarepI{aJIbI, a f, BeJI TeKyIrIyrc pa6ory no gJreKTpo-

xonouerpuu ssesU B8-B9. flouoraru lane Enr.rsasera KofictaurlrHoBHa, SMMa CelueHosHa

Epogcxat u Tauapa MaxanaursrlU. Tax npoAonxaJloct go 1944 r., KorAa Kpur"r 6rtn
oino6ox<gen or 3axBarqr,rron. lpuropufi A6par'ronu.I t,t flerarea @egoporna Illafinrr r'r

Bepa @egoporna lage BbrexaJrlr n Mocrny. flogxe lpnropnr.rfi A6pauoruv nocerllJl Kprn't
u Cuueragcryro o6cepnaropurc, BepHee, Te pa3BanI,IHbI, Koropble or Hee ocraJllIcb.

B 1945 r. BcraJr Borpoc o Bo3Bparqenun n Cnuer[3 eBaKy[poBaHHbIx n A6actyuaHu
MarepuaJroB u ocranrur.rxcs tau B.A. Alr6uqxoro c cyupyroli. B eto npeux lpuropnfi 46-
parrnounu s Mocxne graBr{Jr Borrpoc o BoccraHoBJleH}ru Cuueugcxoft o6cepraropuu. I{,sor s

nepnux trlrcJrax rtaas B.A. Anr6uqxufi r{ f, co cBotrM oBaKylrpoBaHulttrl o6opygoBaHi{eM u

MareplraJraMu rrorpy3uJlrrcb B ToBapHufi naron Ir MeAJIeHHo-MeAJreHHo c AJIITHHbIMII [po-
MexyrorrHbrMr{ ocraHoBrauu grirnyJrucb B Batyrtan. Tau s eule 3apaHee AoroBopIrJIc, c

BoeHHbrM KoMeHAaHToM ropoAa, qro Hac [ocaAf,THa ToT IrJrI{ nnofi xopa6lr, roroprrfi uger

B oAr.rg r{3 [opTOB Kprntta. Huxaxoro naccax[pcKoro coo6lldeHue no rlepxoMy Moprc eqe
ue 61110. Pannrau yrpor'l s senuxufi genl 9 vrar. L945 r. Halrr saroH 6rru [ocraBJIeH B

fiopTy, rr ryr x(e BbrscHlrJrocb, qTo qepe3 HecKoJrbKo YacoB oAIrH 1I3 TpaynepoB BoeHHo-

ntopcxo"o Qaora nrrfiget s CesacrouoJlb c 3axogou n fllry' B cpouuefilueM [opsAKe_c

[OMorrIbrO BoeHHbIx MOp{KOB MbI [Orpy3IIJII{ch Ha Tpaynep u cpa3y xe BbIIIIJIII n uope. He
ycrreJru Aaxe oroBapr.rrb cnor,r peficorbre KaprorrK[ Ha rlpoATonapu. H ABrrHyJIrrcb rprMo Ha

ilmy. Cxoposrb Haruero rpayirepa 6rrua "rpaHguo3Hofi" - IUITb-Irrecrb y3JroB, I'I MbI IrrJIlr

go firrrur 6bu'ee urecrlr gneri. flpogyKToB y Hac He 6ltuo, ecrr 6rtlo Hetrero , Ho Marpocbl

nogxapuinnaJru Hac rr3 cBoero rcjtla. Cnacu6o uu.
Pannur"r yrpoM Ha roprr3onTe [oKagaJlct Kprtu, rr B KoHqe AHfl MbI yxe 6rrnn n firce, fl

corrreJr raM, .rro6rr gaexarr n Cuuene n o6cepnatopulo, a Blaguuup Auexcaugponnv u

Ilu1us.I,Inrunnqna rortj,rburra s CesacronoJrb, rAe AoJIxGbI 6unu nurpy3urbcfl u yxe c o6o-

pyAoBaHLIeM ABI,IHyTbc, n o6cepoaropuro. flepeuotleBaB s flnte y 3HaKoMbIx Alr6nqxux, c
pKlK3a.(oM sa cunnori, B KoropoM 6rrno roe-xaKoe IrMyIrIecrBo, , ABlruyncfl rlerlrKoM rlo

CenacrouortbcKoMy ruocce. B xouqe nyTr,I MeHt uoAxBarlrilrr BoeHHbIe MopflKrr' n Bor'
Haroneq; r Ha Mecre. 3peuuqe 6ruo crparunoe. IuasHoe 3AaHlre - oAHlr flycrble I(aMeH-

HbIe.creHbl, 6arunr,r flycrbl, 6onee-ueHee IIeJIbIe, Ho coBepmeHHo 3araxeHHble oKKylaH-

raun. I-{elrr r{ AoMr{K Illafiua, pacnoJroxeHurrfi uexily nraBHbIM 3AaHrreM v 6autu9]l/I, tr

uarenrxufr AoMHK BHIr3y Ha aauaAuoft cropoHe o6cepnatopltlt.
Huraxnx anro6ycon eule He 6rrno. flbgourna BoeHHafl MaIII,IHa, I'I [orIeMJ-To ug ncefi

foJrnbr [o3BaJrrr MeHf, - 6rraarot xe qyAeca! I,I aor fl eAy B CuuQepouoll x Illaftuy, Ho rAe

a ero uafigy? Cnr,rQeponoJrb coBeprrreHHo He gHalo. Bogrtenr roBopI{T MIIe, qro snael, rg'e

ueg'aroruuecrulfi nncirryr, r{ rroABo3rrr MerL TyAa. Bce-rarul uayxa! }I aor, nofigx no gaop,

Bgpyr Bur<y rpy3oByro MaruuHy, co6uparor(ylocr Bble3xarb, a Ha neft - Ipnropux A6pa-
MoBlrqa n flerpa fIaBIIoBtrqa.

I 985 r.

C.E. Ilnxe.urneP

Ipnropufi A6pauonuu IIIafin pogz:rca 19 aupenx 1892 r. n Ogecce B ceMbe croJrflpa.

Cqurx 6rtra 6e4xaa, ra fpuropuri A6pauonuu cMor oKoHqurb roJIbKo HaqanbHyrc IrrKoJIy'

O nocrynleHr.rrr B rrrMHa3r{ro eMy He flpuxoArlJlocr n ueqrhtn. Bygyqufi yueuuft HaqfiHas' c

1905 r. [porreJl eKsrepuoM ruMHa3]IrrecK]rfi rypc.
B 1911 r. oH oTflutrHo cAaJr gK3aMeHbr Ha aTrecrar 3peJlocrll. B gecarnnerHeM Bo3pacre

I.A. IIIafin flpoqer [epByro KHr.rry, r,rMeroqyro orHorlleHlre K acrpoHoMl'In - pouan_KaIralr-

na (Dnarvlrrapiona "Crenna", 3Ta KHIrra flpo[3BeJla Ha Hero c]rJlbHoe BnerlarJreuue, C etoro
BpeMeHu OH yBJIeKaeTCfl. aCTpOHOMueli, 'tlttaer Apyrue KHIIrI OaauuaplroHa, a 3aTeM II

6onee cepr,e3uylo rorlyJrtpHyro fiIrreparypy rto asrpoHoMHI'I.
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K 14-15 roAaM rcHbIft nrc6urefib acrpoHoMr,ru cran oco6eHHo'r.rHTepecoBarbc, [aAaro-
rrlr.rMr{ 3Be3AaMr,r - Mereopauu. flo HoqaM oH ycax}rBaJrcs c 6unoxneu, 6yuarofi, runeftrofi,
KapaHAamaMr{ }ra 6aJrKoHe r.rJrr.r Ha Kpbrrrre craporo AoMa Ha Cnupuqouoncxoft ymlqe u go
paccBera nen ua6rrogeHr{s, 3arrr{cbrBafl r,rx pe3yJrbrarbr [pr4 cBere ctrl,tqeK.

Xaparrepen cnegyroqnft eulr3oA. R oguo parrHee yrpo Bo ,ABope AoMa, rAe xHJr
I'A. IIIafin, 6rrra Harigeua ero $ypaxxa. flocne Aoirnrx rpeBoxnbrx [orrcKoB ero o6uapy-
xc,rJrr{ c[flrrluM Ha Kpbrrrre [trTr{graxHoro AoMa; prAoM c HtrM JlexaJrr.r 6uuoxlr r.r rerpaAb c
3a[I{csM}r u cxeMaMrr. Eqe go oKoHiraHufl H{Mua3}rqecKoro Kypca roHorua uocerqaet Ogec-
cKyro acrponoMr,rqecKyro o6cepraropnro. Tara oH BnepBbre fioryqaer Bo3Mox(Hocrb Becrr{
Ha6rroAeHr,r, Ha Hacrorrqux rrHcrpyMeHTax.

B 1910 r. s "I43necruxx Pyccxoro acrpoHoMr.rqeci(oro o6rqecrna" 6rrna naneqaraHa [ep-
nax pa6ora fpuropux A6partronnva - "OnpegeJreHue paAr.raura flepceng".

B eru rogr,r lpuropnfi A6pauonnv 3HaKoMl,rrcf, c pa6orauu Konepnnra, lanrarea, Iep-
ulelg. OH u3yqaer r,rranrsncrr,rfi r3rrx, vro6u qurarb B [oAJrr,rHHr{Ke r{TaJrbrucKrrx MargMa-
Tr.rKoB r{ acrpoHoMoB, rrepeBoAr{T c Qpanqyscxoro KHr{ry @nauuapuona.

Yxe r roHocril cJroxrrJrlrcb ocHoBHbre treprbr xapaKTepa lpuropr.ra A6pauonnva, cJro-
xlrJlcfl Tor HpaBcrBennrrfi o6rur, xoroprui n qanlnefirueM [por,r3BoAur 6omuroe Brreqor.
JreHrre na 6nngro 3HaBlrrux ero rrcgefi: rBopqecKafl rleJreycrpeMJreHHocrb, upangolro6r,re,
6ecxouupourlrccHoe rpe6onaHne clpaBeAJruBocrr{, roroBHocrr, K xeprBe Bo uM, rrcrlrHbr,
orKa3 or rt3JruurecrB u yAo6orB xr,r3H]r.

ffnx Sopunpyrcqerocr xapaKrepa f.A. IIIafiua He rrpourJrr,r 6eccregno Bea:nufl 1905 r.,
KorAa Bce xr,rBoe, ryrrmee rr cMeJroe pBaJrocb K flpocBerr{eHrro, x cno6oge, r 6opr6e c noJrlr-
TutrecKuM pa6crnou rr gKoHoMrrqecxofi xa6alofi.

. OH c yoneveulreM rrrrraJr [por.r3BeAeuux A.M. Iopxoro, r,r3yqar rperrecKux r.1 coBpe-
MeHHbrx SunocoSon; 6onruroe BJrlrrHlre r.rMeJr Ha Hero JI.H. Tongrofi.

flocre oKourraHur rr.rMHa3r.rrrecKoro Kypca a l9l2 r. lpnropufi A6pauonuv floqryrraer B

IOprencxrfi yHr,rBepcr{Ter na Qr.rsrtro-r'rareMarrrrrecKufi Qaxynrrer. Cqacrrr.rsoe BpeMfl y!re:
6rr upeplrnaercx sofiHofi 1914 r. Iny6oxuft rrarpuoru3M lpnropua A6par"ronu.ra, HeHaBlrcpb
K HacuJrr{ro HaA xLI3Hbrc, uanbuo v;vctal. Bepa, qro noriHa uporuB repMaHcKofo MrrJr[rrapl{3-
Ma ecrb flocJreAHrfl norina MexAy HapoAaMu, no6ygunu ero Bcry[]rrl, go6pononbrdeM B

geficroyrorqyrc apMrrro. B aprvrun oH HaxoAl{rcx yo l9l7 r. flpepnannoe o6pasonauue
f.A. IIIaftH 3aKouqr{Jr n fleprracrou yHuBepcrrrere. C l9L7 r. oH yxe HarraJr fleAaroruqec-
ryro pa6ory. B I92O r. Ipnropufi A6pauonuv cAaer oK3aMeHbr Ha crereHb Marr,rcrpa
acrpoHoMr{[. B erou xe roAy oH crauoBr{Tc, accficreuToM rrpIa xa$egpe acrpoHoMfir,r
Toucroro yHr{Bepcurera. B yuunepcr,rrere IIIarln sen H Hayquyro, u [pe[oAaBareJrbcKyx)
pa6oru. Kpafiue rpe6oBareflurrfi x ce6e, ou BcKope ycoMHlrJrc, B cBonx flperroAaBa-
TeJrbcKr{x [aHHbIx, B cBoeM [paBe Ha 3aHrTr{e MecTa upeloAaBaTeJu rr, oTKa3aBrulrcb oT
o6ecneqeHHoro cJryx<e6Horo nonoxenfirr, [epexoAr.rr Ha ra6oparopnyro pa6ory B KaqecrBe
Bbrrrucfl[Ters. B ern rogrr lpnropnfi A6par"roBuq [o3HaKoMrrJrcf, c flerareefi OegoponHofi
CaHrurronorir, Koropas craJra ero ApyroM Ir cnyrHI{KoM xI{3HIr.

B 1921 r. l.A. IIIariu uepexoAur B flyxoacxyro o6cepnaropuro Ha AoJrxHocrb Bbr-
rrrrcJrrrreJrfl. 3geca ou B TeqeHlre AByx ner BsrrroJlrrfler HecKoJrbKo pa6or no ne6ecnofi Iraexa-

HrrKe, nocBflrrleHHbrx u3yqeHr,rrc, ABTDKeHT{fl MereopoB }r xapaKTep}rsr}rKaM op6ur crreKTpaJlb-
no-gnofiurrx 3Be3A. 3gecr, x(e oH HaqaJr quxl pa6or o Maccax u Apyrux [apaMerpax
gnorluslx :reeg.

Eegnocrr, acrpo$usuvecKoro o6opygonanr{r cr{JrbHo orpaHutr}rBaJra Bo3Mo)<Hocru pa6o-
T u n flynxoBe. flogroMy, KorAa n 1924 r. AJrfl Curraeugixoro orgeJreHr.rx flyrxoncxofi
o6cepnaropnl 6rtn rtoryqeu r,rg Anur.ru 40-grofir,roarrri peQnexrop, 3aKa3aHHbrri erqe go
oofinu, f.A. u fI.@. Illafisbr flepeexaJrn n Crarrreus. B Crauer.rae ourr npoxr.rJrrr Ao KoHIIa
CBOEII >K[I3HH.

I.A. IIIarin pyKoBoAlrJr ycraHonrofi rr rocrrrpoBKol:r peSlerropa. Ha erora pe$neKTope
on u B.A. Anr6urlrufi Ha6rrogaru c flHBapfl 1926 r. KaxAyIo flcuyro Horrb B TerreHue
15 ner.
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flnr oQoprr.rr,envs. nepeAarru peSnerropa CuMeuscxofi o6cepraropnu f.A. IIIafin n

1925 r. coBepuraer [oe3AKy n Anur.rro, 3HaKoMr.rrcs c anrnnficruM[ HayqHbrMr,r yqpexAe-
:arrflMr4, yrracrByer B TopxecrBeHHbrx [p]reMax n Orc$opge u Keu6puAxe, AeJraer
HecKoJrbKo HayqHbrx AoKJraAoB. 3to noceqeHl,Ie uMeJro B To BpeMf, 6omuroe 3HaqeHr,re Airr
ycraHoBJreHr{, KyJrbrypHbrx cssgeft Mexny AHrnueri u uonogori Conercrori pecny6marori.

rlepee' I7 rer, s 1942 r., r3BecrHbrri aurnuficrnfi aupo$nsur Crperron, upouu$opr',ru-
poran l.A. IIIaftna o roM, trro Ha gaceAaHr.ru Koponencroro acrpoHoMlrqecKoro o6rqecrna
6rrna ga.mraHa ero pa6ora o6 r.rgoronax yurepoAa n aruocQepax 3Be3A, flr{Irrer: "Mbr B

KopolencroM acrpoHoMr{qecKoM o6rqecrne c yAoBoJrbcrBr,reM BcrroMr4marril Baur nr.rgur B

1925 rogy lr r.rHrepecHble gucxyccur.r".
f.A. IIIafiu Hr,rKorAa He 3aHr.rMaJrca a6crpaxtnblMl,I LIJIITI HeaKTyaJrbHbrME, AaJreKrrMu or

3agaq ceroAHflrrrHero AHr Boflpocauu. Crpoeuue r.r gBoJrloqr,rf, 3Be3A, KlIHeMarr,rKa faJraK-
Tr{Kr{, Mecro uaureri fanaxrr.rrlr cpeAu Apynlx raJraKTr,rK, coJrHeqHafl KopoHa, yAt4Br.rreirbHaq
flprrpoAa AoJrrolepuoArrrecKr{x 3Be3A, ucrorrHr,rKr,r 3Be3AHori eueprun, [po[cxoxAeHlre 3Be3A

r4 TyMaHuocrefi, r,ranrrarHoe [oJre lanarrnxu - gror Heuonuufi cELrcoK paspa6arunaBrur{xcq
uu upo6neu roBopr{T caM 3a ce6s. Ho B To xe caMoe BpeM, LA. IIIafis HnKorAa He

rrbrraJrcf, peruarb rrrrrpoKyro npo6ner'ay cpa3y, ocnoBbrBarcb Ha oAHoM-AByx Qarrax r{Jrr.r Ha

o6qux coo6paxenxax. fpuropufi A6pauonr,rv rcHo qyBcrBoBaJr MHororpaHHocrb [plrpoAbr,
cJrox<Hyro B3auMocBr3b qnreu[rf. floerouy oH crapaJlc, [oAxoAI{Tb r npo6lerre co Bcex
cropoH, Bbtflcer,fl, la ucuorb3yq no Bo3MoxHbcru 6onsruee KoJluvecrBo $arror, Ho HI,IKorAa
He [peBparqaflcb B [pocroro co6nparena ux. Kaxgaa us pa6or I.A. IIIafina Bbrf,cHrrJra KaK
6yAro 6u orgelr,nr,rfi, r{HorAa ue6onrmofr Boflpoc, Ho Bce BMecre oHu MeroAI,IqecKI{ cxo-
AprJrr{cb K perrreHrrro y3JroBbrx upo6aeu.

I.A. IIIafiu [pHAaBaJr rrcKJrroarureJrrHo 6omruoe 3naqeHr,re Saxrau, Ha6nrogeuruu. C)u
flcHo rroHr{MaJr, rrro actpoQusura He Moxer pa3BnBarbcfl B orpbrBe or Qarron, rrro Kax-
gbrri anroog, Kaxgoe o6o6rqenre, cAeJraHHoe ras ua6nrogeuufi, golxuu craBlrrb HoBbre 3a-
gavz nepeg na6nrogarenaMr4, cJryxaque oAHoBpeMeHHo rr KoHTpoJreM Teopufi. C ernu cns-
3aHa BbrcoKax rpe6onareJrbHocrb K KarrecrBy na6ruogareabHoro Marepuaua. l.A. IIIafin
BcerAa pa6orar c trpe3Bbrrrafinofi rqareJrbHocrbro, crapascb [oryrrurb ras unctpyueHra
Bce, r{To oH Moxer Aatr, B rerreHl{e florrru ncefi xngur.r oH caM flofiyqar na6nroAa:renuHuri
Marepr4aJr. flaxe n [ocJreAHr{e rogbr xu3Hr{, KorAa sAopoBbe yxe He no3loJrf,Jro flpoBoArrrb
Horru y reJrecKofla, f.A. IIIalin ua6nrogan xors 6u to 2-3 uaca. lonops o crI{JIe pa6orrr
lpuroplrx A6par"ronuua, HeJrb3s He y[oMruyrb ero l4cKJrloqureJrurofi ocropor<Hocr]I B

BbrBoAax. On us6erar Karerop[qecKrrx cyx<AeHr,rri u ncerga crapailcs, paccMorperb Bce

Bo3MoxHocrl{, [p]IBJretrb KaK Mox<Ho 6onuue Qaxroo, TaK I{JrIr I,IHarre ocBerrlarcqux
Bolpoc. Xors raxa.f, TrrlareJrbHocrb AeJraer 3aKrroqeHrirs I.A. IIIafisa orreHb o6ocronau-
HbrMr,r, oAHaKo r,ruorAa 3arpyAHfler rrreHr{e ero pa6or. 3a 6onruuu q}rcJroM AoKa3areJrbcrB,
o6ocuosrrnalorqrrx Saxron rr AoBoAoB rrr{TareJrro r,rHorAa rpyAHo 6unaer norryBcrBoBarb
ocHoBHbIe pe3yJrbrarbl, oco6euno ecJrr,r oH He3HaKoM c Apyrr{Mr{ pa6orauz l.A. IIIaftna no
ToMy x<e Borpocy.

LA. IIIafiu BcerAa Bo3paxaJr nporlrB pa3AeJreH[, acrpoQusuroB Ha reoperr{KoB r,r Ha-
6nrogateneri. On cr:peuuJrc, K egrrHcrry $arton u ux uHTepnperar{urr n cau 6nrr npr,rMepoM
yqeHoro-ecTecTBouclbrTaTeJrs, rro3Haroqero npupoAy Bo Bcex ee flporBJreHrlflx, B ee MHo-
roo6pasrar,r, l.A, IIIafin He [pLr3brBaJr a6crparrnux, ycJroBHbrx cxeM, BcerAa srapaJrc, pac-
cMorperb rBJreH[e BcesropoHHe. On nnge.r ycJroBuocrb r{ HenoJrHory 6onruruncrsa reope-
TlrqecKrix o6't,scuer,wit rryBcrBoBaJr cJrox<Hocrb s,Bilerilfl, brgel u IrcKaJr HoBbre Bo3Mox-
noctr,r o6'rqcme]flvfl.3rru n gHarlllTeJrbHori creuenr.r o6'sscssercg, ocrpoe rryBcrBo HoBoro,
He ocraBJrrBuee fpuropua A6partonutra Ao ubcregnrnx gnefi ero xrr3nr{, Ou x<r,rno uHTepe-
coBaJrcfl uoclegnraun AocTrDKeHr{flr'au $usuxu t4ucKalr flyTr,r IlpfiMeHelg,usux o ampo$uauxe,

Brnag lpnropna A6parraonr,rva IIIaftua B pa3Br{Tr,re narueri HayKrr He ucqeplbrBaercfl ero
pa6orauu, Ou oragrlsafl 6oflb[Ioe BIfirflHne Ha MoJroAbrx acrpoQusuroB, rracro [prre3-
xaBrul{x s Cutrer,rg. finx xax<goro y Hero HaxoAlrJrocb BpeM, r,r BHr{MaHue. B uocne4nr,re
roAbl y f.A. IIIafiua 6rtno unoro acrll{paH'roB. flo npegnoxeunrc lpuropur A6par"roBr.rrra B

138



ero orAeJrd 6lrra na.rara 6onruras pa6ora ro cleKTpaJrruoft rnaccu$nxaquu u Qoroue:r-
pr,rr,r cra6rrx 3Be3A B rrJrorrtraAKax BAoJrb [of,ca Mfie.ruoro flyru. Ero [pI,IMep, ero 6e33aBer-

Ha, [peAaHHocrb HayKe, MeroA pa6orbr, ocropox<Hocrb B BbIBoAax rI TlrlareJrbHocrb B

gKcueprrMeHTe oKa3aJrr{ 6onruroe Brr{-f,HI,Ie Ha Becb crunr pa6ottt Kprrrracroft o6cepna'ro-
ptrut, B 3HaqlrreJt Hofi uepe cloco6crBoB arfit roMy , r{To gra o6cepBaropu fl cralra rpynneli-
rueri o6cepnaropueft crpaHbl.

fpuropnfi A6parraoru.r 6rrr ganero He 3aypflAnbtM aIeJIoBeKou. Brlcoxoxyn6rypur,ril,
xopouo sHarouluri JII,ITepaTypy I,I My3bIKy, $unocoQrarO, I{cTopI,Irc u reorpaSuro, on 6rtn
rrHTepecHbrM co6eceqnurou, B o6nacu{ MopaJrr.I ocHoBHbIM ero npI,IHIII{[ou 6ula c[paBeA-
Jrr{Bocrb, HapyrueHur roropoli oH nepexr{BaJr orreHb 6onegneHno. flpll perueru{I{ opraHl{3a-
r{r{oHHbrx BolpocoB oH [prrAaBaJr 6omuroe 3HarIeHI{e uopalrnofi cropoHe AeJIa, craparcb
ng6ex<ar:r Hec[paBeAJrr{socreri uo orHorrreHr,rro K ToMy HJII{ ApyroMy corpyAHuKy I{Jru opra-
Hr{sarlr{r{. fpuropzfi A6pauoonv rleJreycrpeMJreHuo I{ aKTITBHo 6oponca 3a cBola y6ex<geuux,

3a crrpaBeAJurBocrb. Ou nrrcryuaJr nporr,rB HenpaBI{JIb}Ioro noHI{MaHu.a 6opr6rt 3a rlpuopu-
rer naruefi HayKr{, sa gertcrneunuir roHrarr c sapy6exuofi uayxoti, AoKa3bIBar, rrro gro
flpr{Hecer nauefi HayKe roJrbKo rroJIL3y I{ [oAHI{Mer ee aBTop}rrer.

IIIaftn urlrorga ue us6eraJr yrroMr{Hauraa pa6or aBTopoB, c KoropbIMI,I y Hero 6urr,I xa-
rrae-lu6o rouSnnxrtr. lpuropufi A6ppr'lonr.rv HHKorAa He orKa3bIBaJIcs or BblcrynJreHuf, B

3arqr.rry roro r{Jrr,r r,rHoro yrreuoro, pa6orrr Koroporo Bcrperuru Bo3paxenlre 6oluuunctna
acrpoHoMoB, eqrur cala ou 6r,u ynepeH B npaBore ero roqKu 3peHrlr.

Tarag crporar rrplrHqr,rflrraJrbHocrb co3AaBaJra f.A. IIIafiuy 6onruofi aBTopI{Ter v yBa-

)Kegr{e. B no xe BpeMrr oHa oKa3aJra Brruranue Ha MopaJlbHurl o6rurr cotpygunron, pa6o-
Tarcrqfix c Hr{M. PqAoM c lpuropneu A6pauonnueM Ka3aJlocb HeBo3MoxHbIM [ocryflI,ITbcf,
ucr:artoit. Ifpouuvecxafl ycMeruKa f.A, IIIafiua geritcroonana B TaKI{x cryqarx ctlJrbHee, rreM

Arrr.rHHbre pa3roBopbr. B ro xe BpeMr lpnropuli A6parvroruv HI{KorAa ue ogo6prn Ha[aAoK
na pa6ory roJrbKo I{3-3a roro, qro rlMetorc, patxoxgenrls. c ee aBTopoM noo6qe. On
BCerAa cTapaJrc, oTAerqTb HayqHble oTHo[IeH[q oT r[rrHblx.

B o'rnorueru{flx co cBouMr,r corpyAHlrKarran f,A.'IIIafin ncerga crpeM}rJlcq r roli x<e

c[paBeAJrr{Bocru, On 6r,rn xpafiue qe[eruJreH B Borlpocax artopctna,6oacr, npmucarb ce-
6e uanefiruyro AoJrro rBopqecrBa floArrr{Heunbrx. On crapaJrcs [peAocraBJltrb Kax[oMy
corpygHrrKy, y Koroporo BlrAeJr 3aAarK[ K caMocrosrenrnofi pa6o're, MaKcuMyM Bo3Mo)K-

nocrer)r Arq flporBre:,:,lafl, uuur\warlrnrr. Bnr.uraareJrr,Ho crel.fl 3a ux pa6otoft, I.A. IIIafis
cTaparcq He HanoM[HaTb o cBoeM HaA3ope, He [oMoraJI paHLIue BpeMeHI{, B to xe BpeMrI

on ne 6rrn "go6prru" HarraJIbHI,IKoM, y Koroporo MoxHo HLIqero He AeJrarb. Eynyvu rpaliue
rpe6onarenr,HbrM K ce6e, o:r4ar BcIo cBoK) xI,I3Hb HayKe, Ipuropufi A6pauoeuv I{ or Apy-
rux rpe6oaaJr caMoorBepxeHHocrl{, On uor MecqrlaMu pa6orarr co cBoI{MI{ rIoMouIHIlKaMI{
u la6opauraMrr rro BerrepaM, aa6ttr o roM, rrro yxe cKopo [oJluorrb, a na gpyrofi genr,
flpr,rAfl x 9 vacau, Bbrpaxarb HeAoBoJrbcrBo, ecJrrr npopa6oranrunli aecr Beqep corpyAHuK
orra3Ar,rBaJr sa 15-20 MuHyr. Orraganurucb rloqrr,r rIeJrnKoM or orAblxa u pasnnevenrafi,
lpr.rropraft A6par"rouru Mor 3a6brrb, qro MoJroAbrM corpyAHuKaM xorlerct nocJre pa6otrr
cxoAr{Tb K Mopro, [oqurarb, npocro orAoxHyrb. oAuaro Ha 3To ne o6uxanucb, TaK KaK

BI{AeJILI, qro oH He fleJlaer rrcKJrroqeHl{e glt ce6z. Xapartepuo, .rrro KorAa B [ocJIe[HIre
roAbr 3AopoBre lpuropua A6pauonuva yxyArrrr,rJrocb r{ oH lonqJr, qiro orAblx neo6xogtlu,'ro
I4 K corpyAHlrKaM oH craJr MeHee rpe6oraremHbrM, KouetrHo B orHoIIreHI,II{ BHeypoqnori, a

ne oorosHoir pa6orrr. Ecru fpuropnro A6pauoBuqy Ka3aJrocb, qro corpyAHI{K HeAocra-
ToqHo go6poconecT Ho r{Jrrr crapareJrbHo orHocl,ITcfl r pa6ote, To oH TepsJr K HeMy AoBeprle.
B ganr,Hefiruer"r fpuropnfi A6pauonuv rpe6onal or raKoro corpyAHlrKa co6rIoAeHI,Ifl xecr-
rofi gucqr,runuHbr, cJreAr,rJr, uro6tt oH AeJraJr r{MeHHo ro, aITo flopyqeHo, Aerar 3aMerrarnfl,3a
He3HaarrrreJrbHbre upoBr{HHocru r{ orro3AaHr{fl. oco6enno flpeAocyAlrrentnolf c ero rotrKu
3perrr{fl 6tua uenro6osr x Ha6[roAeH[rM, B Koropblx f.A. IIIat?u nr4er ocHoBy pa6otrr
acrporroMa. EcJur xe, HarrporrlrB, fpuropuli A6par,aonuu BHAeJr, rITo corpyAHur geftcrau-
TeJrbHo rlo6trr HayKy, oH roroB 6rrr ncerga [oMorrb eMy, He crruraqcb c BpeMeHeM u
cr,rJraMr,r, B erou orHorrreuuu l.A. IIIafiu ne orpauuvnBaJr cBoto [oMoIrIb KpyroM ToJrbKo

139



cBolrx coTpyAHrIKoB I.I ac[[paHTos. OH oxorHo noMoraJr r{ corpyAHtrKaM Apyr}rx orAeJroB,
o6paqanmnxc, K HeMy, tr{ MHoroqucJreHHbrM Koppec[orrAeHTaM rr3 [pyrflx ropoAoB.
Xapaxtepno ero orHoluenrle K [IIcbMaM HeclequaJrrrcroB. Kaxgoe acrpouoMnqecKoe
yqpexAeHfie noryrraer exeroAHo AecflTKr{ nficeM r pyxonncefi, coAepxaqux H3JroxeHufl
HoBbrx xbcMoroHu.recKnx reopufi u qpyrurx uogo6nrrx "orKpbr?ufi". Kax npaaruro, B grr{x
Teopr{rlx Her Hr{qero qeHHoro, a aBTopbr n 6onrurnncrBe clyqaeB He }rMeror oJIeMeHTapHbrx
gnanuft; Oguaxo I.A. IIIafin HI.IKorAa He orHocuJrcf, K Hr{M npeue6pexurenuro. On
crapancfl rro Bo3Mo)Krrocr[r flcHo u uoqpo6no o6rccHrrTr aBTopy nrrcbMa, B qeM ero ourra6xa.
I'A. IIIafin ionopun, rITo Hyxno IIeHnrb qpeMneHr{e nrcgefi K TBopqecrBy He3aBucr,rMo or
TOIO, KaKUI\,!I{ BO3MOX(HOCII MIT OH}I O6lanarOr.

B ucropuuecxnx co6urwx, flepexurbrx Harur{M oretrecrBoM, Ipuropuft A6par"ronnu
BcerAa ocraBaJrca [arprroroM, mo6rqnu cBoro poAr,ruy, HapoA, pyccKyro xyartypy. Cnoro
nro6onr K orerrecrBy oH Bolnou{an B rroBceAHeBHoM caMoorBepxeHHoM TpyAe.

l.A IIIafiu uprunMafl yqacrue n o6uqecrnennofi x<ugnn. B re.renue pf,Aa Jrer on 6rru
AeuyraroM .Iluruncxoro ropo4cKoro coBera H BbrrroJrHrJr cBr3aHHbre c grr{M nopyqeHr,r.s.
Mnoro BHUMaHlrr r'A. u II.O. IIIafiuu yAeJrrJrr{ AercKoMy AoMy B Anynxe: Kyuurr{ r.rHcrpy-
Melrrbr AJrr cTpyHHoro opKecTpa, ycTpar{BaJrn yTpeHHuKrr n Apyrue MepolpilrrTrrfl

lonopx o lpuropuu A6par"ronuve KaK o rreJroBeKe, Heirb3, He BcuoMnrrrr cregyroquir
xaiarreprrrrfi enrasog. F.A. IIIaftn Bcerga Bo3paxan npdTtrB cJrrrrrrKoM BbrcoKrrx rapa6or-
xor. Korga oH rloJr) rrrJl Ctauuxcxyro qpeMrrlo, To cKa3aJI, rITo qeJIoBeKy He Hyx<Ho croJrrKo
geuer,:u nonpocrrJr pa3peureHr.r, 3aKa3arb Ha Hr.rx r{HcrpyMeHT u 6auuto K HeMy. flo pas-
JII,ITTHrIM $opuamnuu coo6paxeHusM TaKoe pa3perrreHue ne 6uno gano. Torga lpnropnfi
A6pauonuv pemuJr rrocrporrrb AoM, [peAHasna.reHnrrfi r 6ygyrqerta AJrrr [pecrapeirbrx
aqpolroMoB, Koropbre [ox(eJraror >Klrrb B o6cepnaropuu. fiou ne 6rrn 3aKoHqeH npr,r xrr3Hr{
I.A. u fI.@. IIIafinoB, oAHaKo Ha oKonqauue crporrreJrbcrra 6ualr ocraBJreubr no 3aBerr{a-
HI,IIO AeHbrI{,

'Xftrsur lprropua A6par"roruva IIIaftua 6rrna nogruroM Bo EM, HayKrr. Xovercr npr,r-
BecrI,I ero cJroBa u3 oAHoro r{3 [ocJregHr,rx rrtrceM x 6pary: "B rnopuecrBe trefloBeKa, B ero
nytlr'IIo unnofi 3eMJre Ilp]rxoAnT.Boffryroqufi qac - 3aBeprleHue rror{cKoB qeJroBeKa, ero
Jle6egianar flecrrr! Co6parrca BceM pa3yMeHReM r.r cnoxoficrnueM, BceMlr cttfiavrn, qro6rr
orAarb Pognort 3eMJre cBorr TpyU u Jfto6oar!"

1957 r.

M.B. Ilonora'

Hega6aeunufi lpr.rropufi A6pauonu.r IIIafiH 6rrt pognrnr 6parou uoefi uarepn. fl. xo-
Tela 6rt orMerurb ac[eKT rrrrlHocrr u cygr6u I.A. Illaftna, roroprrfi, KaK MHe npeAcraB-
aflercs, HeAocraroquo ocBelrtraJlcfl B BoctroMunaflflflx Apyfux lnq. Sror ruxtrfi, orreHb
He[plrrraarenrnrrfi n 6uty, Qrauuecxu cna6rrfi treJroBeK o6tagan usrrrnubrM 6ecc.rpaurneu.
Korga oH y3HaJr o flyuxoncxofi tpareguu, orr 3arroAo3puJr, qro ryr BJracrb rrpocro ourn6-
Jlacb, u craJr ulrcarb BruuRHcrouy, Ex<ony, noroM Eepun, Crannny. Ero cralu Bbl3brBarb
a HKB[, floAonry AolpaurrBaJll{, nyraJrrr, Ho oH rrpoAoJrxaJr cBoe. Ognaxo Bce, rrro oH
lpeAlpIrHLIMaJI, He npI,IHOCITJTO UJTOAOB: He OTKpbIBaJraCb ABepb, He [OKa3brBanucr ylnr6arc-
fl\fiecfl. flepenenrnH, Iepacuuonuq u Apyrue. 3gecr cJreAyer cKa3arb, rrro or flenareu
Q,egoponurt ne 6rrno clblluro ororo MerrlaHcKoro Hbrrbfl, AecKarb, npo re6a sa6rtnlr, not r.r

crrAtr r[xo, KaK yMubre-ro JrrcAr{ AeJraror. Y nee r oroMy 6uro, s 6rr cragata, Hapognoe
orHoIrreHIIe: "Kax cygr6a! A ecnu [prrAerc, nocrpagarb 3a npaBAy - r{To x, He Mbr
repBble, He MbI u rocJreAHrre." l.A. IIIafin o6paruJrcf, K rrpesrrAeuTy AH CCCP C.!L Ba-
BI4JroBy, rl ,oLtu BMecre HanI,IcaJII{ [ucbMo Cranuny, Ho orurrb 6espesytrrarno, Bce gtr,r
cBeAeHI{t yrMeH, or caMoro fpuropur A6pauoutua u flenarell @egoponurr. Oguonpe-

*T"*"a 
rrpruoqrrcc B coKpaqeHHoM BaprraHTe.
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MeHHo oH cTaJr pa3brcKr{BaTl AeTeIi pe[peccllpoBaHHblx, KoTopble H36exaJII'I oTupaBKI{ B

AercKr.rrl AoM, rr cr4creMarurrecKr{ rroMorarb r,rM MarepI{aJIbHo - 3To MHe paccKa3aJla Onrra
Muxarilonua lepacuuonurr, Koropafl or6r,tla cBoI{ AecrITL JIer 3a ro, tITo oua 6ula xenoli
peflpecc[poBauHoro. A6colrorrro vyxgr,ui nro6oli [oJIIrrI,IKe qeJIoBeK, ona pa6orana n

6n6luorexe Kprrr'lcxoril o6cepnaroprn. f.A. IIIafiu cllcreMarllalecKl,I [pI{cbIJIaiI AeHbrI{ ee

Aor{Ke Tane.rye lepaculronr.rq, Ha Hee lr Ha rerlo, y xoropoli oHa BocrII{TbIBaJIacb.

O.M. fepacr.rMoBr{rr Ha3brBaJra n \pyfi4e $anunnlr rrogeti, KoropblM [pI{cbIJIaJIacb [oMolr{b,
Ho q sa6l,tna - 30 ner nPounol

Becc'rpaurue noMoraJro f.A. Iltrartny 6rrrl ucruuHo IpLIHIII{IIIaJIbHbIM, a ro BeAb ecrb
MHoro yMgbrx r{ xopourrx nroAeli, Ho oHrr, perul{B,.ITo "oAI4H B uoJle He BoI,IH", crrAeJlrr

cM-vrpHo.

Bper'aa [rJro, craJrrr Bo3Bpaularbcfl Te, Koropble or6uru csou 10 JIer, Te, Koropble
Bbrxr{Jrr{, Etlsuue "rarepnr,rxu" ucrrbrrblBafll,I TpyAHocrI,I c rpyAoycrpoticrnovr. Tar not,
f.A. IIIafiu, HeB3r{pafl Ha flpocrHoe coflporr,rBJreHr.re cBoero 3aMecrI{TeJIfl, [pIrHflJI Ha

pa6ory a o6cepnaropr{ro raJraHTJrrrBertuero acrpoHoMa H,A. KoartpeBa, cleIII{aJrI4croB
BbrcoKoro KJracca B.O. lase u E.@. IllanorunuxoBy, BAoBy fepacultonuva Onr,ry Mr,Ixafi-
JroBHy. ts.@. lase - Tyr fl rlr{Tr.rpyrc cnosa l.A, IIIafina - "qerosex s},lco.Ialluux .

MopaJrr,Hbrx KarrecrB Lrcwrbr Ayxa";3Haq ee pnlqapcxufi xapaKTep, f.A. IIIafin craJr c HeIl

HelocpeAcrBeuHo pa6orarr, vto6rr 6srru "rqlttoM" t*rex<gy Heri u sHe[ru[M MI{poM. B.O. n
npoSn;u, HanoMrrHaira ,[aure, r{ TorrHo, ou 6rtn ee lro6uur,tr]t uoeT . r{r:o6rt ql{Tarb B

rioAJIlrHHuKe ero u lle:rpapKy, oHa rr3yq6nu r{Tam,qHcKuli qsbtr I,I HaLI3ycrL r{[ITaJIa HaM

crpoKrr, poxAaBrrrrre accoqr{ar{r{rr c MopcKrrMrr BaJIaMI{. Korga B.O. rgxeno ga6onena, I'A.
u fI.Q. Illarinrr [oBe3Jrlr ee n Mocrsy, Bo3r.rJrI{ rro BpaqaM, noMecrlrJlrr B rtytrruyrc
6ontnuqy. B csqglr c 6r,rsurIl]t{u pefipeccrrpoBaHHbrMl{ l.A. IIIafiua cHoBa 6ec[oKouJllr I{3

HKBI.
Y Illafiuon qacro ycrparrBaJrr{cb Beqepa flpocJryrrrr{BaHl{, KJlacclrtlecroIl uysr'lru; o6xsa-

TeJrbHo rrpr{rJraruaJracb MoJroAexr. Yaule Bcel'o Bce urr ua6r.rnarncr B xa6nne'r. B qentpe
lpuropnri A6par',ronuu "KorgoBar" y flporrrpbrBa'reJrr; B yroJIKe B KpecJIe ylorHo ycrpal,IBa-

Jracb c.KaKori-nu6o no.r[Hxori 6enr,q flerlarea OegopoBlra; fl cyerrrJracb: nog6lrpana ce6e
"COrOgUuxOs", >reJlatotqux [pOCJIyIXaTL, TO )<e, aITO I4 ,; MO.f, 3aAarla O6Ier.IaIaCr,, KOIAa

flprrcyrcrBoBana Bepa Oegoponua lase -,r flpI,rcrpauBaJla cBolo "laguo" n "xulrua'rep
rpeircepa". I4apegxa MeH{ TpeBoxr{Jra coBe(:Tb, Lr fl, crLpafirtlBafia y f.A., uto oH xoter 6rt
noclyura'rr? "To xe, .lro u ru!" lpuropr.rfi A6pauonuv 6olee ncero nro6ur crtyluarb
My3r,rKy I,I.C. Baxa, Ha[pr,rMep aAax<uo r,rg Corra'rr,r N1 colr MLIHop, KoHqepr AJII AByx
cKpr{roK pe Mr{Hop, flpenroguro N 10 cr,r MuHop Eaxa-3unoru I'I Apyrue; B.A. Moqap'ra:
CurraQonuvec<lut ronqepr AJrq AByx cKpr{rroK c opKecrpoM Iuu-6euolt MiDKop, Koxqept qna

Qop'renuauo c opKecTpolvl pe MI{Hop I,I Apyrue; HerIeTHr,Ie culntQouul,t JI. Eetxoneua,
"Ilyuuyro", 15 napuaqr,rfi, Apyrue neu1n. Iourru cryAeHToM eMy rlocqacrJll{B}IJrocb no6r,rnatr
B 3HaMeHr{Tou OgeccxOrrl O[epHO]d TeaTpe Ha Olepe A. Py6uuurrefiua "[euoH", Mertogulr

Koroporo rny6oro 3afleararJreJrr{cb B ero gyrue, Apuu us eroll o[epbl, ee xopbl MbI qacro

[pocirytrrr{Balr,r. B "Pernr,rerrae" [x. Bepflu ecrb Mecro, Ea[oMI{HaIoIqee HecKoJIbKo raKToB

xopa r{3 ",[,evoua", nor l.A. u cKa3a[ KaK-TO fI.A. (n MOeM [pllcy'rctnur): <<Kx-xx-lvttl,

flenates Oegopomra (oua no.rru BcerAa Ha3brBarrr{ Apyr Apyra no I4MeHlr-oruec'rny), rorga
MeH, He 6yAer, Br,r 6ygere crrgem, B cBoeM KpecJre c no.ruuxoft pI cJIyIrIarL "PeKBueM"

BepAu>. II.O. nepex<Irrla ero ua23 gun.
Hero'ropr,re r{3 Harrrr{x 3HaKoMbrx r4HTepecoBaJrprcr, peJll{ruo3Hocrbto lpuroptla A6pa-

r{oBlrira. 3a ucxlroqeHr{elr Ma'repu Mapnn lpuropr,ernbl, Bce B ceMbe Illaftuon ne 6uara
peJrrrrr{o3HblM?r, rr I.A. ne 6r,tn [crmo-reHueM. flolrlultltcx, KaK.To , c HI{M roBopI,IJIa 06
9TOM; BCefO He frOMHlo, Ho oAHo ero cyxAeHrre 3a[aJlo B IaMTITII: "BCe gpennrae peJlrrflrl{ He

3HaJrrr xaJrocrra, cocrpaAauux, noo6ule ryMaHHocrl4, BlepBble oHa craJra KpaeytoJrbHblM

rauneu B yareHr,rr{ LIucyca,"
Ha xou$epeuqulr 6rrlra [poqlrraHbr orpr,rBKr4 r43 MeMyapoB Moero ABoIopoAHoro 6pa'ra

Apnontga lllairna, npox<raBarcrqero s CIIIA. Mens craJlu cflpaurlrBarb, KaK ero rracrl
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Halrrefi ceMblr oKa3aJracb B AMepuKe. Maprx lprroprerna, Mos 6a6yuxa, Bcro xrr3Hb
6unacr B HyxAe, 6ula uanorpaMorHa, Ho xrJla B Bo3BbrIrreHHoM HpaBcrBeHHoM Mr{pe,
Bcerfla sursum corda - "cepgrle rope", B HeycrauHoM AyrrleBrroM HarrpgxeHrr1I, rleJrb
Koroporo - HpaBcrBeHnoe go6po getefi. B 1904 r., KorAa uoeft nrrxe noxofisofi Marepr.r
6stto 4 roga, 6a6yurxa 6narocnoBrlJra crapuyro 3aMy)<rrrorc Aorrb c MyxeM r{ cBoero
rrerblpHa[Ilarr{JlerHero crllra fxosa Ha oM[rrpaqnrc. Y frona r,r ero xeHbr Anxrr pogrrJrocb
rrerBepo crrxoneft: EepHap4 - MareMarlrx, Apuonr4 - npoQeccop-6noxnuux, AnrnuH -
,qoKrop MeAuIIuHbI u Maptu - npoQeccop 6uororuu. I{ n CIIIA cefiqac xr{Byr MHoro-
qncJreHHbre BHyKr.r u [paBHyKrI .f,xona.

B Poccr'rr y Mapmu rpuroprenubr ocraBaJrocb rrrepo gereri: ABa Bpaqa - fianug u
Anercangp, acrpouoM lpuroprfi, Qunoaor Anna r.r Mos Marb Perexra, oKoHrrrrBruat
KoHcepBaroputo. Mofi ctaprurfi AxAg flanug He Bepr{n "Hr,r B cou, HE B rlox, H14 s nr6rl.Ifi
rpari" n MHoro go6pa AeJraJr Jrronf,M, qro eMy, apecroBauHorray 9K, cnacflo )Krr3nb. C 1911 r.
oH >rolJr n To6olrcre, orlJrarrl{Ban JIroArM yqeHEe, JIetIeHI{e, KaK TaM roBoptr - "3axErar
cBeqy [epeA locuogoM". B 1-ro MIrpoByIo nofiHy oH AocnyxfiJrc, Ao [oArroJrKoBHr{Ka
MeAI,IqI,IHcKort cnyx6u. Kor4a B coBercKoe BpeMr ero [plrnracuntr Ha AoJDKHocrb rraBBpaqa
Or"rcxoro 6noxou6ranara, oH c ceMrefi flepeexaJr s OMcx. Tau rnxnyrur B ero aHKery,
yxacHyJrr.rcb u ... apecroBatu. Korga o6 erou y3Han[ s To6omcxe, ero "cBesE" orp.f,guru
n Orvrcx xoAoKoB c 3arBJreHHeM, KoTopoe oHI{ Bce floAnllcaJrrr. A n YK orb:anucr He Bce
3JroAeI{, 6r;ttru u qecrnble JrroArr, oru paso6paJrrrcb rr Bbrnycrr,rJrr{ fianuga A6pauonuva. Bce
oro I{3BecrHo MHe or ero x(enbl Exarepnnrr Angpeernu. Anexcangp A6pauoruu, Bbrrru-
cblBa, peqeflTbl, caM I,I AeHbrIr AaBaJr Ha JreKapcTBa, Ha 9TO XaJrOBaJraCb ero cy[pyra
Ueqnnns A6pauonna.

Y poccnficxux Illafison poAlrJlocb ABa MaJrbquKa r{ ABe AeBoqKu. Apxagufi fiarugornu
IIIafiu, cryAeHT-orJrI{qHI{K JreurrHrpaAcKoro r{Hcrr{Tyra, n<iruen 4o6pononrqeu na rofrny u
uorr,r6 s 1942 r. uog JleHranrpagoM. JIeoHrg ArexcaHgposru IIIafiH BepHyJrc, c nofiurr, cral
BbIAarcIqI,IMcfl xl{pyproM - co ncert Yxpaunu c'be3)<aJrr{cb K HeMy neonepa6enrHrre 6onr-
Hbre, - yMep B 38 ner, AocraJra-TaK[ ero sofiHa. Anna fianugonna - Bpaq, 3aBeAyroqas
orAeJreHI,IeM KafIeJrbHbIx IanQexqr.rfi Oucxoro MeAr,rHcruryra. fl, - acrpo$usux, orrrrK-
Teoperr.rK, y Meurr 17 uayuHux pa6or.

Anpem. 1992 r.

B.K.IlpoxoQrea

Ipuropnfi A6pauoauv IIIafin roceu{aJr rrpoxo4r.rBrrrue y Hac n Mocxne exeroAHbre
coBeIrIaHI{ff rlo cleKTpocKolurr AH CCCP. .f .racro npucyrcrBoBaJr Ha raK[D( coBerrlaHr{rrx
I'I BI{AeJr rau lplrropur A6par"roor,rqa. OH HecKoJrbKo ola3AbrBan K Haqany coBerrlaHrr{ u
cKpoMHo caaulrcn B KoHqe KoMHarbI. Ha raxux coBelrlantrfx oH r.rcKaJI orBerbl Ha Bo3HlIKaB-
ullre y Hero c[eKTpocKoluqecK[re Bo[pocbr.

Vlcctegyt crleKrpbl HeKoropblx 3Be3A r{ u3Mepss c srrcoxoft ToqHocrbro AJrr{Hbr BoJrH,
Ipnropnfi A6paruonnv alacro sraJrKrrBaJrc, c cyrqecrBeuHbrM pacxoxAeur{eM MexAy na6opa-
ropHbIMI{ u acrpoQusuqecKuMl( AJTI.IHaMI{ nonu. flpuuepoM ToMy Mo>(eT cJryxrrrb ero r{
fL@. IIIariH crarbr "[r,IQQepeuql{aJrbHbre cr{creMarfiqecKue cMerqeuus, rtunufi B c[eKTpax
6enrrx cBepxrurarrroB", HaneuaraHuaff B "VlsBesrasxKpruvrcrofi acrpoQnsuuecxofi o6cip-
Baropurr" s L949 r.

flo-ar,rguuoMy, TorAa y Hero poAr.rJracb r{Ae, opraur.r3oBarb n 1950 r. JreroM Ha trOxcnou
6ryIV Kprrua, r[e B ro BpeM, HaxoAl{nacb Kprrucxaa acrpoQu:nuecxaa o6cepBaropru
AH CCCP, coBerrlanr{e no acrpocneKrpocKorrtru

Ha ero coBelrlan[e 6rrn upumalreu pflA Qnsuxon - crleKlpocKonllcroB, B ToM rrucile ll
fl - B To BpeM, pyKoBoALITeJrr Jla6oparopllll cneKTpaJrLHoro aHaJrr{3a.8 locygapctnennou
o[TI{qecKoM LIHcrHTyTe. Mne 6ulo lrHTepecHo uo6rrnaE Ha TaKoM conerqanur. Mrr
BblexaJllr n Kprtu BYecre c x<enoft Jlapucofi BacunreaHofi u uocenunucb Ha HecKoJrbKo
gnefi, HacronbKo fl rroMuro, n cauofi o6cepraropuu.
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fla etou coBerrlaHrru oxrrBJreHHo AlrcKyrl{poBanucb [pEYrrHbI pacxoxqeHuli uexgy
na6oparopnbrMrr r{ acrpoQnsuvecKuMr,r AJII{HaM}I BoJIH, Aocr}rraBIII[x HecKoJrbKo corblx
goneri a"icrpe*a. IIpu gucnepc[[ onrr{qecKl{x crleKTporpaQon, }IMeBIII}IXc, TorAa y

acrpoHoMoB, TaKue pacxox[eul{, 6rrnrl necrua oulyrlnMbl'

3ro conerqanne oco6o 3arroMHrrJrocr une 6ecegoft c lpuropueu A6pauonuqeu Illaftsot"t.

Kar-ro oH npurJracrrfl MeH.s r ce6e r xa6uxer, r{ TaM Bo BpeMf, pa3roBopa rro acrpoHoMl{n,

11o 3aAaqaM, crocrqr.rM nepeg o6cepearopuefi u acrpoHoMaMu, lro pacxoxAeHl{K) AJII{H BoJrH,

oH BbrcKa3aJr rrpeAJroxeHrre o MoeM rrepexoAe na pa6oty n o6cepnatopuro: fl xax Qu:ur-
cleKTpocKoflracr 6111 6rr nectua raM noJre3Hblt't. 3to npeAnoxeHlre lpuroprr A6par"roruua

MeHf, HecKoJrbKo o3aAatruno. f xe AaJr oKonqareJlbHoro orBera, xorfl K acrpoHoMlrl{ y MeHt

AaBHo 6ul onpegerennrrft rrHTepec. Erqe 6ygyuu s 8 rracce KraccualecKoft ruIuxa3uu,

BecHofi 1916 r., s 3aHr.rMaJrcs Ha6nrogexueu Comrqa a He6ommoft tpexgrofiuonstri tene-
cxono 6rraulurt n QusuvecKoM ra6unere, crapareJlbHo 3apIrcoBbIBaJI coJIHeaIHbIe rlrrHa.
Ocengo roro x<e roAa, nocryrrllB B yHrrBepc[Ter, craJl [poBoAlltr ua6nrogeH[fl [epeMeH-

Hbrx 3Be3A, rr3roToBHB u3 [oApyrrHblx o[TrrIecKID( nI{H3 He6oJlbruOfi TerecKou. Taxuu o6pa-

3oM, elqe n 1916 r. { roroBrlJlc{ crarb acrpoHoMoM
I,I nor, [peAJrox<egue fpuropux A6partronuva IIIafina 3apoAllno y Melul MbIcJIb o [epe-

xo4e B Kprnacxyro actpoQuauvecKyrc o6cepnaroputo.
3ra urrcnr 6uua ocylqecrBJrena JreroM 1957 r., Kor[a MbI oKoHqareJlbHo Irepeexanlr B

yxe HoByrc o6cepaaropuro, [ocrppeHHyK, n Kprrrrry 3a ceJroM flpoxnagnoe (6unmuu
Maurylreu), KyAa yxe 6rua naupaBJreHa rrocJle oKoHqautrfl Jlenunrpagcroro yHr.rBepclrrera

Mof, Aoqb - acrpo$nsur BaneHrrtna Bnaguullporna.
Tar x ocyqecrBr{Jr flpeAJro)r(eHr.re lpnropux A6pauonuva Illafina. Oguaro I,IAeI{, BbIcKa-

3aHHbIe Ha acrpocleKTpocKo[[qecKoM coBeIrIaHuIr s 1950 r., KpeIIKo 3aceJrlr n uoefi roJIoBe,

r.r MbI HaqaJIz pa6otatr HaA cABIITaMII TepMoB Fe I, Ti I u Ni I al'Iecte c cotpyguurlefi .

LA. Tepea. Peiynrtaru erofi gonoluro 6onuuoft pa6orrt 6ulu ouy6lEKoBaHbI s 39-La

roue "[Ignecrufi Kpuucxofi ampoQugnqecxofi o6cepnaropn[", rge 6rrno uoxa3aHo, tITo

cABuur TepMoB sTllx aToMoB BO3paCTaIOr npolopql{oHaJlbHo KBaApaTy sHepruu TepMa.

1992 r.

II.II. Ilponnx

50-e rogrl s CuMer,rgcrofi o6cepnaropun 6uru orMerleubl oco6eHno uanprxennofi n

flJroAorBopuofi pa6orofi. Tourxo qro 3aKoHrruuaer rorina, Ir oHTy3]Ia3M 6rlr sceo6quM.
Sror eHrysuasr"r conponoxAancf, o[peAeJleHHoli trlyauxanbHocrbrc. B.conne'ruofi 6aurHe

Angperl Eopuconr,rv Cenepuufi n Borogapa Baulfllesua Cugopemo rIeJIlI aptrn rI3 olrep'
oKo;ro cBoero enerrpoQoioMerpa HacBrrrbrBaJl KraccuqecKyrc My3bIKy Bnaguuup Bopu-
conu.r fluxouon, Ilpoxogx MrrMo Kpoxornofi t"rexanuqecrofi uactepcxofi, rge yvenrrfi uexa-
nrar flanen Tnuo$eeau.r Kogros rBopr.rJr rryAeca rexHuKr, Moxno 6rrno clrturarb' KaK oH

noer "Oqu uepHrre" uilu "CoKoJroscKuft xop y rpa", Mouogexr Ha nporyJlKiu( uela 6ogplte
fioxoAuble neiuu. Jlo6zuofi 6rrna "Irgyr, ]rAy'r rp]r KypnIIbI"' Y Hac 6unra gaxe crou

' 11oerbr r,r KoMno3uTopu. Cranruyrc ruupoKo Egsecruofi rrecHlo "Actponouy acrpoHotvt"

Halr{caJra corpyAHrrr{a IAI{U Erena Eopuconna Kocrxxona, Koropafl B To BpeMfl qacro

[pre3x(aJra s CuMe[e [rrx ua6lrcAenufi.
Ho car"rofi 3Haarr{reJrbHofi 6uaa My3brKa B [oMe Illarinon. lpuropufi A6paruoauv rprrBe3

r.r3 KoMaHArrpoBKrr B CIIIA uHoro rrJrasrrrHoK c 3anrrcrMl{ KJraccrlec-Kofi:vrysrrrur, u oHarragro

3Byqana B ero AoMe. I4.C. Illxnoscxllri nanncall, tITo lpuroprfi A6par'ronuv oco6enno
nro6w "PeKBueM" [x. Bepnu; poAcrBeHHr,rKu paccKa3bIBaK)T, tITo on nro6nn ouepy Py-

6uumteftua "[eMoH". A narta, MoJIoAbIM cneqlraJlrcrau, 6rtlo Ir3BecrHo, rrro oH lro6r'rn

My3brKy Berxonena, oco6enxo ero flcryro cnuQoxuto. 3ty x9 cuuQouuto orleub mo6una u

BLpa 6egoposua lase. Illafixrr qacro rrprrrJlalrraJlu Bepy @egopoBHy cJlylrrarb My3bIKy.

Iluorqa Ha My3brKaJrbHbre Betrepa [pr{nraruaJrlrcb In Apyrue corpyAHI'IKI{' B ToM tIItcJIe I{
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MoJIoAexb. 3nyua.na My3bIKa rlafixoscxoro, Moqapra, Berxonena. [m nac gr}I Beqepa
6rtru squevareJrbHbr rlo MHorr{M npurrr{HaM. Bo-uepnux, noroMy rrro caMr.r Mbr BeJrrr
cuapraucxtlli o6pae xI{3HIr, a B [oMe Illaftnos Mbr BcrpeqaJrr{ Te[Jro, yror, BKycHblri yxrau,
uupor, 'rafi. Bo-nropblx, [oroMy tITo B coBercKl.rx KoHcepBaroprlrf,x Mbr cirbrruaJlu opKec'Tpbr
IIoA ylpaBJIeHI{eM Knpnlla Kougpaurnua, Koucranruna Hsauona, Harana Faxnuta.
Cur"rSounn 9aftroncxoro IIMH LlnTepflperr{poBaJr}rcb B Ayxe Eerxorena. Y Illarlrnon Ha
nJIacrIIHKax 6rInn sanucll Tex xe cuuQonufi, Ho B rrcfloJrHeu[rrr opKecrpa rroA y[paBJren[eM
Croxoscroro, y Koroporo oHrr 3BfraJrr{ 6olee nrpr.uro.

Bunu I{,Berlepa, KorAa My3bIKy cJryuan}r B cBr3r.r'c oflpeAeneHubrMlr co6urr.rqura.
flouuurcl, vro Hac rlpnrJlacrrJllr rto cryqarc KoHlrr{Hbr rrpe3r{AeHTa Axa4eunr uayx Ceprex
I'Inanosu.Ia Basl,ulona. Ipuropufi A6pauonuu paccKagair HaM o HeM, a rroroM Mbr cJrymaapr
"PeKBueM" Moqapra.

Oguaxgrt Hac rIpI{rJracHiIH cJlyurarb My3brKy [o cnyqarc JryHHoro 3arMeHr{rr. flo-nugn-
MoMy' ero 6ruo rIoJIHoe nyHnoe 3arMeHlle t9 rurc,apt 1954 r, Clyurann "Jlyunyrc coxary"
Eerxonena. B erou flpocnyrul{Banuu 6uno qro-To neo6srunoe, cKa3brBaJrocb oco6oe rryBcr-
Bo rlpupoAbl, npucylllee lpnropnro A6pauoruvy, Koropoe flepeAaBanocb rr HaM. B uerpo-
lore Bepe @egoponHe lage oH flrrcaJr: "y B.o. lase 6rrro oqeHb ocrpoe qyBcrBo
flpupoAbl, ycLIJreHHoe BuerIarJIeHIIflME acrpoHoMa-na6nro4areJlfl, Koropbrfi ocraercr oglrH
Ha oAI,IH rlepeA HorrHbIM ne6ou B TeqeHue MHorIIx .racon Ha6rrogenufi". 3ru crosa uon-
Hocrblo orHocrrcf rI K caMoMy lpuropuro A6pauonuvy. On geirmBnTeJrbHo uo-oco6orr,ry
ornoclrJrcfl Ko BceM acrpoHoMl{rlecKr{M rBJIeHr{trM. Bot mrrepecurni npurraep.

Ipuropufi A6pauonuv c corpyAHltr<aMr.I TIrIareJrbHo roroBrrJrrrcr r na6nrcgeHr,rflM uoJruoro
coJIHerIHoro 3alrMeHrrf, 30 uronc 1954 r. 3rcne4uqux pac[onaraJracr n6nngpr ropoAa Hono-
MocKoBcKa. Crosla xyrKar xapa, Bce xoAr{Jru no-unsx<Horuy. Bcerga rlrlareJrbHo ogerufi,
Ipuropufi A6pauonuv no3BoJrr.rJr ce6e pa6orar6 B [rDKaMe. Ho rorga upr.r6rrreuuca MoMeHT
3arMeHrrfl, oH BbIIueJr ug cnoefi fiaJrarKr.r n 6pxrxax, 6elofi py6aurxe u n rancryre. K
co)KarleHlrlo, na6uroAeHulo clreKrpa 6onrurofi KopoHbr Comrqa [oMeruaJra rycraf, AbrMKa.
Ho ace x<e $ororpa$uro cuerrpa BHyrpeHHeft roponrr f.A. IIIafin u C.E. fL.rreuurep
rtortytlllJll,I. (06 erou Mo>KHo upoqecrb B 3aMerKe C.B. flnxensHepa B 13-u rove "I{3Bec-
rufi Kprnrcxori acrpoQr.r3l.rtlecKofi o6cepnaropun") Cpaey xe [ocJre BbrxoAa Coluqa r.rs-sa
Jlynrr fpuropuri A6paMoB[tI no3BaJr r cnoefi [aJrarKe yqacrHtrKoB oKcrrepr.rMeHTa r.r

lo3ApaBtrJr c Bax(HbIM co6bITEeM B xr.r3Hl{ - Ha6rroAeH[eM IroJrHoro coJlHerrHoro 3arMeHlrfl.
Ou orrprur 6yrunry uraMrraHcKoro, Koropyro Mbr u Bbl[rrJrrr rro groMy cryqaro.

Ifeo6rr.rHoe Boc[pl{flT}re lpuropnerrr A6pauonlrveM flpnpoAbr, My3brKr.r, HayKr,r [epeAa-
BaJrocb reM, KTo lrMer cqacrbe Brr[erb ero r pa6ore r{ B xlr3Hlr. Ono, 6esycJroBHo,
cKa3brBaJrocb u Ha ero yBretreHHoM, caMoorBepxeHHoM fiy)r(eHlrl4 ruo6uuouy geny.

Anpenr. 1992 r.

- A.B. Cenepnrrfi

B o6tactu eKcflepl{Melffanruofi acrpoSusrru yclex 3aBrrcm or cnoco6uocrr{ f{eHoro K
caMooTBepx<ennorf pa6ore, ero yMeH[I{ [onyqaTb BbrcoKoKaqecrnenurrfi, nagexHrrfi uare-
plraJr, or ero nro6ornoro, sa6orluBoro oruorueu.rrrr K TexHr{Ke ua6nrcgewrfi,

Ipnropufi A6pauoruv AJrfl MHoiru(, 3HaBruux ero u pa6oraBrur{x c HrlrM, 6un npuuepou
yaleHoro, y Koroporo Bce grlr KarrecrBa ctlacrJrl{Bo correrarucb. Ha uens BcerAa [por(3-
BoALIna 6olsruoe BfleqarreHle ero [peAaHHocrb Ha6nrcgarelruofi pa6ore: HepeAKo, Bo3-
Bpalqa,Icb s Cr.rMeug flocJie xpafine yroMlrreJrbHofi uoes;1ru Ha Mecro 6ygyqefi noror?
'o6cepaaropulr; rAe Irart ceft.rac xlrBeM u pa6oraerra, Ipuropr.rfi A6pauonuu Bcro Horrb
lpoBoAI'IJI y reJlecKola - B To rpeMa, n L949-1951 roAbl, oH 6rra ynneven [o]rcKaMr{ HoBbrx
BoAOpoAHbrx ryMaHHocreft. fipyraa rleHHarr qepra, KoTopyrc HaM He cireAyer y[ycKarb rr3
anga: lpnroprfi A6par"rorr.ru, 6ygy.ru aKaAeMrrKorr{ rr Ar.rpeKTopou o6cepnaroprm, He cqr.rraJr
gw, ce6t' 3a3opHbIM pe3arb [JracrlrHKlr, 3aprxarb Kaccerbr r{ rr.rAr,rpoBarb reJrecKo[ -
IM



AeJrarb ro, trro HeKoropbre cqrlraror ra6opaHTcKI,IMn o6fl3aHHocrrMr{, ,(o caurrx [ocJIeAH[rx
ner cnoeri xlr3Hu lpuropuft A6pauonuu xe sa6rrsafi rpy[a acrponoua-na6nroAareJu co
BceMu ero floAqac rfl)KeJrbrMrr oco6eHxocrxMrr, Korga B crpxy I,I Berep flpuxoArrrc, He oAI,rH
qac [poBoAETD y TeJrecKo[a.

lpuropnft A6pauonuv yMen [oryqarb Marep[aJr orJrr{qHoro KaqecrBa cpaBHr,rreJrbHo
cKpoMHbIMr,r cpeAcrBaMIL Ou snan, aITo AJIq groro HyxHo orleHb MHoro ga6orrr r{ TpyAa
BJroxr,rrr; B TexHlrKy ua6nrcgenlrfi. Ou xax-ro cKa3aJr ropbKyrc r(crr{Hy o cnoeft pa6ore u
pa6ore Rcf,Koro sKclepr,IMeHTaropa: "Y MeHr 80 npoqeHroB xr.r3H[r yrrrJro Ha rccruponxy".
Tarosa cygr6a BcflKoro gKrrepr,rMeHTaropa, rr HyxHo lrMerb 6omuroe MyxecrBo, qro6rr
rrprtMI,IpI,ITbCfl C oTUM lt t44'.tlt CO3HaTeJIrHO Ha TaKOe paCXOAOBaHr.re CBOr{X CUn, 3atO
pe3yJlbrarbr oKylaror Bce 3arparbr oHepruu: QororpaSur,r BoAopo[Hbrx ryuaunocreri,
MHorue c[eKTporpaMMbl, rIoJIyqeHHbIe Ha 40" peQlexrope, ocrarcTcr HerrpeB3ofigenulrrr,rr.r
rlo KaarecTBy AJrf, nHTpyMeHToB TaKOTO KJraCCa.

HaRoneq, HeJrb3, He BcloMHrrrb 3aMeqareJnuyro cuoco6nocrr lpuropl.rx A6pauonuua
BrrAerb r{ rryBcrBoBarb HoBoe B HayKe: 6es eroro eMy He yAaJrocb 6u cgenau rex MHorux
Bax<HbIx n rny6oxr.rx BbrBoAoB, KoropbrMrr xapaKTeplr3yercfl Bce rBopqecrBo.l.A. IIIafina
KaK yqeHoro

Hiqaroe rro r.rHr,rrlr{arr,rae fpuropua A6pauonnva crpor.rreJrbcrno 6onruroro 2,6-uerpo-
Boro reJrecKona 3aBepluaerc{ ero nocJreAoBarelnflrar4, Lt lyvrueri [aM{Tbro l.A, IIIariHa
flBlrr,ercfl To, rITo nonrrfi TeJrecKorr Hocr{T ero nus. He cnyualino nepBoe ucclegonakze,
npaBAa [oKa elqe pa3Be4brBareJrbHoro xapaKTepa, BbrrroJrHeuHoe n 1961 r. Ha groM
TeJrecKone, recnefiurnu o6pasou cBa3aHo c r{}rKJroM rex pa6or, Koropbre trHTepecoBaJrn
fpttiopra A6pauonuva B nocJreAur.re roAbr ero xrr3Hrr, - ero pac[peAeJreHue cBerrrrlerocff
BoAopoAa B raJraKTuKax. Hosrtfi TeJrecKorr rro3BoJrr{Jr pacnpocrpau}rrb Ha Muor}re Apyr}re
TaJIaKTLIKtr To, rITo 6rtno qoctyuuo lpuroputo A6pauoauvy ToJIbKo gnx naruefi lalartr,nn.
O6Hapyxeuue MHorrrx HoBbIx BoAopoAHbrx BHeraJraKTlrqecKrrx ryMaHHocrer? sa 3TI[
sBraercfl, rJpo[oJDKeHr,reM rr pa3Br.rrr.IeM [rccJreAoBanua lpuropux A6pauonrua.

fler cor'rgenufi n roIra, uro pa6oru Ha 3epKaJIbHoM TeJrecKorre r{MeHr{ aKaAeMr{Ka
I.A. IIIafiua AaAyr MHoro gocrofrnoro ero [aMJrrrr.

1962 r.

B.B. Co6o.ueB

Mst nognaxoMr{Jllitcb c lpuropuerra A6pauosuveu IIIafiHou oceHbro 1937 r.n Cuueugcrofi
o6cepnaropul.t. Tor4a a 6rrn cryAeHToM rlrroro xypca JlenunrpaAcKoro yHr,rBepclrrera,
x<eJrarolql{M crarb acrpoQusnrou. 3anegyroquri raSegpoft actpo+ra:llru BnKrop Arrla-
3acnoBl,Iq Ar',r6apqyrvrrH, IIpoflBJlrfl upeKpacHoe Ko MHe orHorueHrre, peu]rJr HarrpaB]rrb Merul
Ha AByxMecrqHylo craxupoBKy B Cnueuscryro o6cepnaropraro. .l[ np[exaJr n o6cepnaropr.rro
c peKoMeHAareJrbHbIM [ucbMoM or Hero x I.A. Illafiuy, xoroprrfi BcrperrrJr MeHrr BecbMa
[ro6e3Ho Ir cpa3y rlprrrnac]rJr Ha yxr{H. B ro rperr,rx flerareg @egopoana HaxoArrJracb B

oTbe3Ae ra xoesrtroft yxrrHa 6una Bepa @egoponua - ee [peMrHHr.rqa u xena Burropa
Alrasaclonu.ra. Tar s no3uaKoMu:r'cs. Lr c Bepoft @egoponnori, BrroJrHe ApyxecKr{e oruo-
rueHr,r.r c xoropoft coxpanrrorcr Ao cr{x rrop,

Bo npeua yx<r.IHa lpr.rropnft A6pauonuv nogpo6uo pacclpaur.rBaJr MeHr o rroJroxeH[rr B

Jleruurrpage u n flynxoncrofi o6cepnaropr4u. Cne4yer rrMerb B BlrAy, rrro rorAa wer, 37-ir
roA I{ MHorue rIyJIKoBcKlre acrponoltr 6rrru apecroBaHbr. He lrs6exan grofi yqacrrr rr
Al.rpeKrop o6cepnaropun upoSeccop E.fI. IepacuMoBr.rq, o KoropoM lpuropufi A6pauonuu
roBoplrJr c oco6ennrtM coqyBcrBueM, Ha3bIBar ero He[3MeHuo Eopr,rcou flerponnveu,
flototrl qepe3 HecKoJIbKo Mectqen s 6rrn Ha co6panuu n flymone rr cJrbrrrraJr, xax lpuropufi
r\.6palaonuu roBopun c rpfi6ynbl B .ToM xe Ayxe, qeM Bbr3brBaJr rHeBHyrc orrroBeAb
HeKOTOpbIX rI3 IpICyTCTBOBaBIUT{X, Crrr.ITaBIUI{X HeAO[yCTrrMbIM Ha3BrBarL lto r{MeHI{ r{
orqecrBy "Bpara Hapoga". Bnocnegctrl{rr Bbrflcnr.IJrocb, qro lpuropuri A6pauoau.r ue
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ToJrbKo coqyBqrBeHHo roBoplrJr o6 apec"ronaHnbrx rryJIKoBcKLIx acrpoxoMax, Ho LI HalpaBJrrir
rrrrcbMa B BbrcoKr{e r.rHcraHr{r.ru c xogaralicrnou o6 rrx ocBo6oxAeHIrI{. flo teu BpeMeHaM

TaKoe [oBeAeHr.re 6rrno arrou 6oluuoro rpaxAaHcKoro My)<ecrBa. Ono 3acraBJrfler
y1lrBrrrtbcfl. r4 Bocx[ularl,cs oco6eHno floroMy, vto lpuropnfi A6pauoau'r 6rul rreroBeKoM

Ha peAKocTb TuxI,IM I4 CKpOMHbIM,

Bcuolruuas uoe npe6tloaHr{e B CuMeuscxofi o6cepnatopun, AoJIxeH cKa3arb, tITo oHa

lpor{3BeJra Ha.MeH, Her,r3rJraAr,rMoe BrrealarJlenne. Becr KoJIJIeKTI,IB o6cepnaropuu 6uf
coBceM ne6onr,urralr, a acrpouoMoB Moxuo uepeuucrurb rlo [aJIbIIau. B o6cepnaropuu
rorga pa6oralu lpnropufi A6pauonu.r IIIafin u ero xena flenares @egoponna, Ipuropzfi
Hrarbsaesuu Heyfiuuu u ero xena Mapus ffrarortaesna, Blagnuup Anercau[poBuq
Anr6uqruft (eclz ue orura6arccr, c cempofi), Cepeir I4saHonu.r Bensrcxlrfi. Bce corpyA-
HlrKrr x?rJru B oAHoM se6onuuou gorrae (c o6qeft xyxueft). B rou xe [oMe HaxoAI'IJIlIcb

pa6ovue rroMerrleHr{r o6cepoaropn}r, cocroslrll{e Bcero I{3 AByx KoMHar, oAHa u3 Koropblx
6una la6oparopuefi, a Apyraq 6u6ruorexoft. lopgoctrrc o6cepnatopuu 6rtn uerporuft
pe$ner.rop - caruuri xpyuuufi TeJrecKorr a Hauefi crpaHe B To BpeMrI. Ha stola reJrecKofie

!r AByx-Tpex rrHcrpyMeHTax MeHbrrrero pa3Mepa BeJIucb peryJlf,pHble Ha6rIoAeHI,Ifl c orreHb

6oniulori narpy:xofi , rpuxoALIBIue fics na KaxAoro acTpoHoMa. Bucorag xnanu$lIraqur
corpyAHrrKoB Lr r{AealrbHafl opraHrrsaqux'pa6orrl o6ecue.rllJru rpyAaM o6cepnatopuu
Mr{poBoe flplr3uaHrre. Oco6ennyro r{3BecrHocrb [olyrI]IJI "Kararor JIyseBbIx cxopocteli
3resg", cocraBJreHHbrfi lpraropneu A6partaonra.reM IIIafiHon n BnaAlrM[poM Auercang-
poBrrlreM Anr6uqrur"r, a raKxe orKpbrrr{f, 6onruroro ql,tcra acrepol{AoB }r KoMer, cAeJIaH-

urre H.I. Heyfiullrut,r u C.VL Eeflsscrm{. Ha r,,rofi B3rJIf,A, uo i$6ertuBHocTI'I ia6Otu
Cr,rlreugcras o6cepnaropr{fl Moxer cJryxl{Tr, BeJII{KoJIe[HbIM [puMepoM AJIa HaIuuX

coBpeMeHHbIx KpyIrHbIx o6cepraroprli.
Mo, crax<upoBKa, npoxo[vtBruafl.IIoA pyKoBoAcTBoM lpuropur A6pauonuva,6ula gna

MeHfl qpe3Bbr.rafiHo qennoli, f uaytuttcx pa6oratr Ha reJrecKo[ax, [oJryrrarb c[eKTpo-

"pa*r", 3Be3A r,r o6pa6arrrnarb rrx. Mnoro BpeMeHlI ygeJlflJrocb I43yqeHI{Io HonoIt
fepxyneca 1934 rolta rr, B rracTHocTr{, o[peAeJreHlr[o ry.reBblx cxopoc'reIi ee o6oro'IKu.
Moe pa6ouee Mecro HaxoAr{Jrocb s 6lr6ruorere, a prAoM pa6oran npllexanurlrtt ug Mocxstl
3.P. Myc:renb, c KoropbrM y MeHrr 3aBs3aJrrrcb rtpfiqrerbcKl,Ie orHoIIreHI{r. Buocreggrnuu,
arepe3 MHoro [er, 3Ba[bA PygonrSoauq [ocMel{Barcb roBopl{Jr, trro s He croJlbKo I{3MepsJI

lyqeBbre cKopocrlr, cKoJrbKo.rr,rrail "I{cropl{rc MareMatuxu" @etrrca Kneftna' Bepoaruo,
6uno n To, r Apyroe, r,16o npaxru'recxofi actpo$usuroft fr. c Tex flop yxce ue 3aHI'IMaJIcr' a

HeKoropbre 3HaHI,Ifl s erofi o6racrll y MeHrI Bce-TaKE coxpaHIrJII'Icb.

Cpasy nocJre BorlHr,r q 3a[Iuru[ AoKTopcKyrc Ar.rccepralluro, ocHoBHoe coAepxaHl{e Koro-
pofi 6rrlo u3JIOx<eHo n rnlouorpa$r,rr.r ",flnuxyrqraeCq o6oIO.IKLI 3Be3A", ouy6nrlroaauuOll s

1947 r. r43AaTenbcTBoIra JleuLtHrpaAcKoro yHI,IBepcLITeTa. A s cJIeAyIouIeM roAy B xypHaJle
"Cosercxaq H?yKa" floflBr{Jracb perleH3r.rq Ha Hee, Hall{caHHafl aKaAeMI{KoM LA. IIIatlHou.
Mue 6rrlo orreHb [puqrHo y3uarb, .rro lpuropnfi A6par',ronplrr MeHq IoMHI{T u 6raro-
x<eJrareJrbgo ornocrircs K MorrM pa6or:au. Heganuo q eqe pa3 npoaII,ITaJI oTy peIIeH3LIto

(vepes 40 c nuuruur'l uer!) u y6eA[rcr, rrro cAeraHnble B Hefi [porHo3bl ornocl{TerlbHo
pa3BHTr{q $usuru HeCTaIII{OHapHbIx 3Be3A B 3HarInTeJIbNOfi rtaepe olpaBAaJI}Icb.

B nocnesoeuHoe BpeMrr Mbr BcrpetraJrucr c lpuropueu A6pauoBI,ItIeM rIpeI4MyIrIecrBeHHo

Ha pa3Jrr{trrrbrx xouSepeHrluf,x. OAnofi u3 r.Lrx 6rrna Kon$epeHllfis rto 3Be3AHbIM acco-

Uuarlr{qM, cocroflBruaqcs s 1949 r. n Eroparane. Kax LI3BecrHo, flporl{B orKpblTblx
B,A. Arra6aprlyMflHoM accoquaqufi Bbrcrylu[ B.A._Bopouqos-Buntql,Iuuon, c.ttltanurrfi ltx
e$$erroru Kopr,rAopoB rtpo3parluoc'ru B faJIaKrI,IKe. B xole o6cyxgenur erofi [po6[eMbl
6ulo npunaro mo6onr,r'rHoe rrpeAJroxeHrre: flpoc]Irr 6roparanueB npeAcraBl{Tb ABe Har{-

Jryqmue accoquaqurr, a E.A, Boponqoaa-Bflmsr',runosa - rroflblTarbcr Lrx oupoBeprHyrb.
Mr,r c lpuropzer',r A6par',roBlrrreM yqacrBoBalu n pa6ote KoMucclrrl no nupa6otKe pelueHl{t
xonQepenquu. B peaynrrare 6rrno [prr3uaHo peaJrbuoe cyulecrBoBaHl,Ie accoquaquft KaK

HoBoro r1rfla 3Be3AHbrx cl4creM I{ BMecre c reu 6otla orMerreHa c[paBeAJILIBocrb HeKoropllx
KpurutrecKux sar*,re.raHuft B aApec 6ropaxancrru acrpo$usuxon'

146



B nocnegnus roAbr xu3Hr,r I.A. IIIafin BlrrroJrHr{Jr Baxnr,re HccJre[oBaHr{a guQQy:nrrx
TyMaHuoctefi s lararruxe. flo Iraoefi npocr6e oH cAeJraJr AoKJraA Ha ceMr{Hape ra$egplr
actpoQugnru JleuunrpagcKoro yHr,rBepcurera, B KoropoM nogpo6no paccKa3arr o6 orxpu-
Tbrx r{M'ryMaunocrax pa3Hbrx rr{rroB r,r o xapaKTepe cBr3r{ MexAy ryMaHHocrrM[ r4

3BeSAaMI,I. floxlag, BbI3BaBIULIII I{cKJIIorrr,rreJDHuft rurepec, cTr,rMyJr4poran 6onruoe qr{cJro

pa6or a etori o6racrr (n uactnocru, rro olpegeJreHr,rrc rroJrflpr{3arl[rr cBera ryMaHnocrefi).
Ipuropuft A6pauoanv cKoHqaJrcf, s 1956 roAy, ocraBr,rB [ocJre ce6q sar\.re.rarenHDrft

TIaMflTHI{K - Kprrrrrcxyro ampoQusttvecKyro o6cepnaropr.rro, ocHoBareJreM r{ rrepBbrM Ar,rpeK-
T.opQM xotopofi ou 6un. Buocnegcron[ noA pyKoBoAcraou Augpea Eopr.rconrava Cenepuoro
Kprtucrar o6cepnatopl,If, AocrI4rIIa orpoMHbrx ycuexoB. Mne oco6euno 6lugra era
o6cepnatopl{s, TaK xax n ueli pa6oraru u pa6orarcr MHorr{e Mou yqeHuKra. .f, .racro
[pI,Ie3)<aJI TyAa u BcerAa c caMbrMr{ TeuJrbrMu lryBcrBaMr,r Bc[oMr{HaJr lprropux A6par"ronn.ra
IIIaftna - KpylHoro yqeHoro LI B Bblcruefi creleur{ r{HTeJrJrr,rreHTHoro qeJroBeKa.

Anpem. 1992 r.

E.K. Xapagee

Tenepr yxe JII{Iub HeMHorLIe us pa6ornrroa A6acryruancxoli acrpoQuenvecxofi o6cepaa-
TopI,Iu AH fpyerar, nepexllBlut{x n A6acryuaHr,r BMecre c rpyunorlr clrMer{3cKrrx acrpo-
HoMoB; Bo3rJraBJlreMofi arageunxolra lllafiuou, IlepBble cypoBbre rogrr Benr,rxolir Ore.rect-
senuort nolinu, [oJIHbI Boc[oMI{HaHufi o gryx BbrAaroul}rxc, flr{rrHocrrx - Ipuropun
A61iar'aonr.rue u flenaree @egoponne Illar?nax.

flenecentre 6rur.r upr.rur,rubl, Koropble Heoxr,rAarIHo cBeJrr.r Harrfir KoJrJreKTr{Bbr B.To BpeMrr
'rg)I(r(trx repexllBaHlui u rpenoxubrx AyM o cygr6ax poAnbrx HapoAoB, pognor:r HayKLr,

trjomtrlx nlo[eft, KorAa craJIH yxe .Aouocr.rrbcq Ao Hac ropbKr{e Becrlr o pa3pyrueHr,rflx
xpaMoB HayKriI, o rn6eru nrogeri, o MpaqHblx BlrAax Ha 6ygyulee; KorAa HeolpeAeJreHHocrb
lepc[eK.TIaBbI Bo3po)<Aenlaf, rlaurr{x HayqHLrx 3awruir, HeflcHocrb Bcero rprAyrrlero
[oBJreila HaA. HaMrr rHeBoM r.r rax<yulerfcx 6esrrcxognocmro.

Ho nueHno era o6cranoBKa u npo6aecxr.r n uefi uagexAbr ra Bepbr a uo6eny go6pa,
I'IcxoA,IIque II3 np[cyTcTBI'IrI cpeAII Hac AByx MyApbIx Jtlluuoctefi, MyApbIx yMoM ]I cepAIIeM,
cnJrarrrlBaJrl{ Hac, uoAH}rMa, Ayx sgau}.rHofi rrpr4Bs3aHHocrr.r r{ AoBepr.rfl, Bcerqrr,r 6ogpocrr,
Kpeflt uarpl,IoruqecKylo rrry K ueyctanuofi pa6ore, x rroBbrrrreHr{ro upo$eccuouaJrr,r3Ma Bo
I{Mt cJlyxeHrrrr HapoAy, oKa3aBrrreMycx n 6ege, rrro raK BaxHo 6uno gla Haruero a6acty-
MaHCKOTO, TOrAa elqe cOBceM MoiloAoro KoJIJreKTr,IBa, HaxoArrrlerocfl Ha HaqaJIbHoM [yTr,r
craHoBJreHr.rrr uonori, nepnoli B crpaHe ropnofi acrpoQusnvecroft o6cepBaropr{t4.

Pa6ora nog na6nrogeHueM BblAaloulerocr yrreHoro lprnropr,rx A6par"rourua, prAoM c
flenareefi Oegoponnori, 6eaaanetno npegauuofi rrHTepecaM HayKr{ r,r JrroAf,M nayrn, 6esyc-
JIoBHo, oKa3blBaJra 6narotnopnoe BJrlrflHrle Ha KoJrJreKTrrB, AJI, Koroporo orKpoBeHueM
6rrnra r,rx BblcoKrre AyIrIeBHbIe KaqecrBa, noBbllrreHuoe vyBcrBo rpax<AaHcrBeHHocrrr,
6esyupevuo go6poxeaareJrbuoe orHorlrenr,re K MJraArurrM KoJUreraM. 3To srusHr,re
cuoco6crsosano $oprrrupoBaHl,Ix) cpegu Harueft MoJroAe)Kr,r He roJrbKo upo$eccuouaJrr.r3Ma,
Ho rr ee BbrcoKr,rx rpaxAaucKr.rx cnoricrr.

Bce eto MbI BcrIoMI{HaeM c qyBcrBoM 6narogapuocrr{ K cBerJrofi nalasru Illairnon,
acco\uupyfl ee flpu gToM c go6prrr'l HafrHbIM corpyAHuqecrBoM B TerrgHr{e cJreAoBaBurr.rx 3a
TeMI{ roAaMIr Muorlrx gecrtunerufi c acrpouoMr.rqecK[Mu coo6nlectnauu Crar"rensa,KpblMa r,r

acex pecuy6lnr 6rrsuero Corcsa.
Becrua coxaJreeM, tITo, IlepexuBa, B Hacrorlqee BpeMtr roArrHy HeB3roA, M6I Jrl,rrueubl

Bo3Mox<HocTr,r'npra6utr na Illarinoncryrc ron$epeurlrro. Ho cuorpr,ru na 6ygyqee c orrrlr-
MIl3MoM, I'I na to esrr, ocHoBauras. Mrr [oJrHbI crpeunenlrfi ne ocna6mtl 6rrrue.HayarHo-
TBopqecKI'Ie CBS3I'I, a KpelI'ITb I'Ix u pa3BI'IBaTb oHeprurlHee I{ ApyxHee Ha noJIL3y BceM.

Mapr. 1992 r.
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H.E. Xuruug

B 1938 r. fl rpl,texall ua sapa6orrua fl,rrry, pa6oral nlInbIIIIrKoM gpon. Haua rpynra
HaHr4MaJracb rrr.rJrr{Tr, ApoBa B caHaropuu r,r Apyrlre yrIpexAeHLIq. OAHaxAu Hac [prIrJIacLIJItr

ropa6orars s Cr4laer.rscxyro o6cepnaropr{}o. fir.rperropou o6cepoaropuu 6r,ttt fplEropuli
Hrlrolaern.r Heyrh'run, Ho Mbr LrMeilu Aerlo c 3aBxo3oM Muxar.uou MarBeesfi'teu Beltt-
KoBr,rM. OH npegroxl{Jr HaM [orrr{Jrr,rrb 6peana Ha AocKI,I. B ero nper'al , I{ uo3HaKoMrrltcfl, c

CepaSrauofi Barepseuuori Herpaconofi, Ilerpou flaslosn.teu ,[o6ponpaurauutrl. IIIafiuu
Tor<e raM 6urlr, uo MbI c HI{MI{ He Bcrperranucb.

Ha pa6ory s Cuil{eflscxyro o6cepearopuro uroSepoM fl nocryrlrJl rleroM 1946 r'. nocne

AeMo6rrrr43a\vu Lrs ap:v^Lz,Lt, [upexrop o6cepuaroplru lpuropuri A6par'.tonuv IIIaI;in 6t,In B

3To BpeMr n Aueprre. Ero saMeu1an flerp flasrosu.t [o6poupauuH. lnasur,tli Kopryc
o6cepoaroprar4 Bo BpeMfl eoriHbt 6r,u noqtu floJlHocrb]o pa3py[reH ]'I co)<x<eH, u llIJIo ero
Boccl'aHoBJreune. B KarrecrBe pa6overl cr,rJrr,r ucflorlb3oBaJll{ [rIeHHbIx HeMeIIKIIx co;rAar. .f,

Bo3rdJr lrx Ha rpy3oBr,rKe e)<eAHeBHo r,r3 rarepq, roropurl pa3Melqarcq n Opeauqe. Ha pa-

6o.ry ueua rtplrHqrra rax 6ol ycrroBHo, TaK KaK y MeH, 6r,tn rolsro BoAI{TeJIbcKI,Iri rnacc 3,

a Anfl fiepeBoern nrogeri tro cro)KHbrM KpbrMcKrrM AoporaM rpe6onaaca eogr.r'relscrut?
wracc 2. O6cepnaropu, [orrIJra MHe HaBcrpeqy r,r 3arrJlarllra 3a MeHq AeHbrI{ Ha rro$epcrue
Kypcbr s fl,rrre, Koropbre , noceulaJl raxcgr,lrl Beqep flocJle roro, KaK orBo3I{JI nJreHHbIx

pa6o.rux n Opeaugy. B 'ro nper'aa a o6cepratopnu 6stlo gaa uroQepa: a n r{epur,turer

I4nau EQpeMoBr{rr. locygapcrnenHoro rpancnopra ne 6rtlo. Mt t uosllru corpyAurlKoB
o6cepnaroprar{ rro AeJraM n fnry lr Cr.ruSeponons. Bpelra 6ulo rologHoe, B Mara3lrHax

Hrrr{ero ue 6r,rlo, }I aAMrrHrrcrparlrrfl opraHl{3oBblBaJra raKx<e [oe3AKLI corpyAHIrKoB Ha

rpy3oBr,rKe n .flnry ua 6a:ap. 9au1e gpyrrx rpr{xoAllJlocb Bo3LIrL, n CurraSepononr fpuropr.ra
A6par'aonn.ra, KorAa oH BepuyJrc, ua CIIIA, Ha )KeJle3HoAopoxcur,tIl BoK3aJr, B aspollopr Ir

o6pa.rno. OH .racro ye3x<aJr [o AeJraM o6cepna'ropr.ru a Mocrny uru Jleulrnrpag. Y rraeua

6rrta sapnnaTa Hu3Kaq -75py6nefi B Mecflq, a x<eua Mo, Tor[a eqe He pa6otana' flo
KapTorrKaM I(aBaJII{ ToIItKo xne6 - ua grioux 0,5 xr e genr,. fipyrux [poAyKToB [paKTI{-
rrecKr He 6rrno. Eyxanra xle6a Ha pr,rnK.e crporrJla 100 py6nerl. Iplrropull A6par'.ronuv xar
rrror o6rer.ralr Haruy xlr3Hb. O6cepna'roprrr orrJrarrr{BaJla Halrry KBaprIIpy, Koropyro MLI cHIr-

MaJrrr B coceguerTr AepeBHe ga 100 py6neli B Mecqq. Korga lprropurl A6parraonrav e3AI,IrI B

CurraQeponoJrb, oH [Jrarr{Jr MHe 3a KaxAyro [oe3AKy 10 py6irefi. Ou ronopltl: "Har'a 6ec-
rrJraruo Herb3q eagum". Kor[a o6cepnaropur rIoJIyqLrJIa "ganacuot? [po1oBoJrbcrseHHrIfi

Qoul", roroprui cocrorJr r{3 HecKoJrr,Kr{x Kr{JrorpaMMoB [IrIeHa, lpuropr,rri A6pauonuv npo-
cr.rn pa3AeJrr{Tb ero Mex<Ay TpeM, caML,IMIr lvraJroo[JlaquBaeMblMlr ceMEtMI4 - nauleri, Annrt
I,IsaHosHrt Benuxosor:r u-Eniesuu Apreureunr,r Eoponur. l{norga HaM AaBaJIIT I4 npeMlr}o.

A rorga lpraropr.rfi A6palronrau rtortyr{t,rrl rocyAapcrBeuuyro [peMI,Iro, oH Aa;I nau c x<euori

300 py6nerl. ,[nr nac e:ro 6ul 6onuuofi KalI4TaJI. t{epes HeKoTopoe BpeMq lpuropr,ui
A6pauonu.r HarueJr Bo3Mox<Hocrr, npllHqrr, na pa6ory n o6cepnarop[ro r-l uoro x<eHy Ma-
puro KanlucrparoBuy, 3a pa6ory ABopHr.rKoM oHa roJryrlaJla 3aprrlary 41 py6lu B Meclrtl.

Bce o o6cepnaroprllr suanu Heo6rrKuoBeHHyro go6poty fprropua A6pauonu.ra. On 6rrn
go6puu Ko BceM JIIoAIM I,I xLIBorHbItr,t. Xeua Mapr,rx BcnoMl{Haer, KaK oHa oAHax<ALl

noJrr4Barra rnyrra6y oKoJro rJraBHofo 3AaHr{f, o6cepnaropur4 LI yBIrAeJIa, .rro lprropzfi A6pa-
MOBr4q BbrureJr Ha yflr{qy, 3ax(aB B KyJraKe qacrb pyKaBa py6aruxu. 3ro ou rofiual Myxy rr

Hec ee, .rro6rr Bbr[ycrrrb Ha yJrrlrly. flor'apa6ornuqa Illaltnon Hagex<ga Aptertrenua
paccKa3brBaJra, qro oAHax<grr erl ns cocegnefr AepeBHLI Jlrruenr,I x<eHIrII,IHa [p]IHecJIa x<I,IByro

Kypr{qy gla urafiuoncKoro o6eAa. 06 erou yeuan lpltropr,rii A6par',roBrq ll flpocrr o6parHo
orHecrr.r erori x<enulr,rHe x<r{Byro Kypuqy, 3arrJIarI{B ee crpolrMocrr. Y rpectssnrna Ealau-
Koro, Koroprrri x<ra s JI[N{eHax, 6urna cueprelr,so 6omna x<eua. Kpec'rrsnr,rn 6r,11 6egutru
rr He Mor [oKy[arr, JreKapcrBa. Og npr,ruren x lpuropuro A6pauonuuy B3qrb AeHer sgar]rr"rsr.

Korga x(eHa yMepJra, oH flpr{flteJr BepHyrr, AoJr, Ho lplrropuir A6par'ronuu AeHr,rI4 He B3IJI.

06 eroN{ y3HaJrr,r Apyrae xr,rreJrr,r [epeBHr{ rt craflw [pr{xoAl{Tt, x fplrropuro A6panronuvy :a
AeHbraMr{, so on o6'rscHl{Jr r4M, qro raK npocro AaBarr, rax<gsIfi pa3 AeHbtI,I oH He Mox<er.
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Er,rln noesgKu yt Ha crpor.rreJrbcrso Hosorl o6cepnaropun slilusn cela flaprra3aHcKoe
Eaxvucapaficroro partoua. Torga xoporurlx Aopor He 6uro. Ea4urr,r uo y3Kr{M rr3Br{Jrr{crbrM

AoporaM ru6o vepes Ari-Ilerpr, ru6o uepes Ealigapcxue Bopora. ,{opor:a raM cJro)Kuar -
loA'beMbrrflHyTcg no 20 xu, rrTo oTH[Mano rleuurt qac e3Abr, r.r c[ycKr{ Tar([e xe cJrox-
Hbre - Toxe ro r{eJroMy vacy, Becr [yrb or Cr,rti,rersa Ao AKaAeMcrpof, oKoJIo flap:rusanc-
Koro 3aHr{Man go 4 qacoB. O6uquo Bbre3xaJrrr orreHb paHo yrpoM. fpnropuli A6pauonuu
rpe6oaar, .uo6rr MarrrrrHy rroAaBaJrI,I 6es :agepxeK K ToMy BpeMeHr{, Koropoe oH Ha3Har{ar.
B nonori o6cepraropur{ B To BpeMrr crpor{Jrr{cb )il,rJrbre goua, 6aurHn 16" vt 50" TeJrqcKoloB
rr KopoHorparpa. Pa6orr,r 6srno unoro. ,[ortlori lprre3xaJrr{ o6r,rqHo [o3AHo BeqepoM.

B cnoSognoe or pa6orrr BpeMrr corpyArrr.rKu r.rnorAa co6upanr,rcr BMecre. Y nac 6rru csori
xop. Mur c xeHorl B Her'r yqsglsoBaJrr{. O.reHs xopoml{e roJroca 6rrrr y flasra Tuuo$eenn-
qa Kognona, Arercer Arerceesu.Ia Ilanroncxoro, AuToHrturr M[nosur,l Motu.lttofi u y
Apyrr.rx. Eaquucr K HaM nprr?exaJr H3 KureHeuga. Illafiurl oqenr nro6uJrr.r, KorAa KoHr{eprbr
Haruero xopa flpoxoAr{Jrlr y Hr{x B KBapTupef Clyruareraulr 6rur.r Bce coTpyAHI,rKr.r, KoTopbre
He [errr{ B xope. Harue lreHre BcrpeqarocL] c 6oruuori paAocrbro r,r 6ypuuuu a[JroArrc-
MEHTAMII.

Honorognue Bcrpeltu raK>r<e [poxoAlrJr]r BceM KorrJreKTr,rBoM BMecre, rlacro Kax[oMy r,r3

corpyAuizKoB [perroAnocrJru ue6ornurue [oAapK].r.
Boslanlr corpyAHr,rKoB r{ Ha flJrf,x rro tsbrxoAHbrM AHIM Kyrrarbcf, Ha Mope, Esgr,rrr Bce Ha

rpy3oBr4Ke. tr{uorga B orrrx [oe3AKax yqacrBoBaflr.r r.r lllafinr,r, Ho orreHb peAKo. B erux
cryqaf,x l-pnropnfi A6panronuv, rreJroBeK cla6oro 3AopoBb{, BcerAa e3[un HaBepxy BMecre
co BceMr,r co1'pyAHr.rKaMr.r, ycrylafl Mesro s ra6uHxe Moeri x(eHe.

B uocregurae roAbr, ye3x'afl ras Cnr',r$epo[oJu B Mocrny, lpraropuft A6pauper,rv vacro
crarr roBopr{rs: "Besy 3asBJreur{e, 6ygy npocrrr,, vro6r,r Ar,rpeKTopoM Ha3Harrr,rJrr{ Angpex
Bopucoeuua Cenepuoro". Korga lpr,rropufi A6pauonuv Bo3BpaIrIaJIcfl,, ero crpamr.rBaJr:
"Hy xar<?". On coxpyrueHHo orBer{aJr: "floxa erqe gnpex'rop".

Korga y lpr,rropua Adparuoruva 6r,tlo ropxecrBo [o cryrrarc ero 60-nerru, Illarlurr
[pr4uracr.rJrl{ Bcex corpyAHr{KoB B rocrn, Tax rax rroMerrleHrre y nux 6uno MaJreHbK}rM, To
fipzrrauraJru rro oqepeAr.r. B uepoyro oqepeAb 6unr.r npurrarueHbr Bce corpyAHnrr,r o6cny-
)Kr,rBarorqero flepcoHaJra, B ToM.r{r{cJre u ur,l. floroM - MoJroAr,re cfleqr{aJrr4crbl, a B KoHIIe
yx<e Bce craprur{e HayrrHbre cox'pyAHr.rKr.r. Cronrr 6r,rnu oqenr, KpaoHBo HaKpbrrbr, Hac orreub
xopouo yrocTr{J[r.

lpuropr.rri A6pauoruv u Ilerareq @egoponua 6rrnil Tqx(ero 6ortnu. Orur yrnrepnr [orrrr{
oAHoBpeMeHuo. Ha floxopoHax uu c >xenori He [pucyrcrBoBaJrrr, TaK KaK 6rtrn n gro BpeMrI
B OTlyCKe.

Tenepr, Mbr rracro Bc[oMr.rHaeM xopoilrero, go6poro rreJroBeKa, flepBoro AnpeKTopa
o6cep naropur,r lplrropr,rx A6p auoruva IIIafi na.

Anperr,. 1992 r'.

B.JI. Xoxrosa

B 1950 r'.. Harrra rpynna BbI[ycKHr{Kos Mocxoncxoro yHr.rBepcr{Tera ue 5 qeronex
nprrexaJra rro pacrpeAeJreHr{ro pa6orarb n Kprru B o6cepBaropuro. Yxe B To BpeMrI MbI B

o6u1eu [peAcraBJrflJry cede,.rro KpbrMcxax o6cepnaroput - ero yqpexAeHl{e, Koropoe
HaxoAr{Tcs Ha caMoM Br,rcoKoM MrrpoBoM ypoBHe IIo cBo]rM pe3ynbTaTaM, I{ lITo TaM
pa6oraror JrroArr, y Koropbrx ecrb qeMy yquTbcr. Bosrrloxuo, 9To 6buro cBr3aHo c reM, qro
I{ocr,rQ Cah,rofinoall.r Illxnorcxurl qr.rrar Sarynrtarnn ua $ua$are. B o6qeru uprr Harur{x
CKyIHI,IX 3I{AIJpIfl)( TOrAa MbI, TeM He MeHee' yX(e IIOHIIMaJIII, rITO eAeM B MeCTO OqeHb
gocrorinoe. B naurerl rpymre 6ruu lop CelreHonr.rq ZsaHon-Xorognrtrf, Suunr E$uuoauu
lly6on, Mafis Curar u r - $u:uru, u Vlpauga LInanosHa Hasapona (ftpouux) - BbI[ycK-
Hr,rqa MexMana; r{ erqe B g1'oM x<e roAy flpuexaJr ze JleunnrpaqaVlnala Muxeeau.r Konrlros.
Yacrr, r{3 Hac cpasy 6una pacupegeJreHa B orAeJr lpuropux A6pauonuva Illariua, HecKoJrb-
Ko aIeJroBeK no[aJILI n colue.rHrrrl orAeJI, B ToM TILICJIe a q.
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B ro npeua Kpuucxaa o6cepaatopus 6ltla ue6oluur.ru yqpexAeHueM, B srLI rpyAHble

rrocJreBoeHHbre roAbr oHa roJrbKo Ha.qara BoccraHaBJll{datrcs. Mrr sce MexAy co6ofi
o6u{anncr u npeKpacHo Bocflpr{Hr.rMaru ry o6ctauoBKy LI ty atr*loc$epy, Koropble oflpeAe-

ilsrrucb B ocHoBHoM lpuropuer',r A6par'ronrveu lllafinou.
50-ft rog - ero 6rrn roA, KorAa lpuropufi A6pauonuu roryqur caMylo BbIcoKyIo rorAa B

naurefi crpaHe [peMuro - Ctanuncryrc I creneul{ - 3a pa6oty no o6uapyxeHrrlo B

yrJrepoAHbrx snesfax 6olruroro olutus,lr3orona 13C. 3ta pa6ora 6rtla rorga coBeprleuHo

Kanr{TaJrbHofi, uotorray qro B To BpeMfl [peAcraBJIeHLIfl 06 SBonIoq[I{ 3Be3A HaxoAI'IJII{cb

errle B caMoM 3aqaroqHoM cocrogHr{H: 3Be3AbI "oaolIloqrroHfipoBaltfl" n nro6yro cropoHy KaK

yroArro u n o6uleu eqe roJrbKo Sopullponarncb [peAcraBJreHLIr o gnegAsofi eBoJlloquu u o

Tex [poqeccax, Koropbre rrpoucxoArr BHyrp]r sneag. I{ eror uepBblfi pesyrltat Illaftna,
KaK g BcrroMl{Haro, Bbr3BaJr nolnefiruee He[oyMeHI{e, floroMy tITo Bce reoperuqecKue
pacarerbl 11oKa3blBajrl{, rrro raK He Moxer 6rttl, taK KaK gro [poruBopequr [I3BecrHoMy

qr*ny Eere. flocne eroro Qr,rsuxu [poBeprrJllr Bce AeraJII,I eroro IIHKJTa, HaIrIJIlr oulr6xu s
cer{eHrrrx pearqr,rfi, KoTopbre ytracrByror B yHIepoAHoM qLIKJre rlpeBpalrtreH}rfl BoAopoAa B

rerufi, u nocne BgeceHr{fl rlolpaBoK oKa3aJrocb, tITo ro, qro HaIITeJI lpuropufi A6part'roauu -
orHorrreHrre r,r3ororroB 13C ' 12C = l:4 Blrrecro 1:90, floryqeHHoro AJIII 3eMHbIx nopoA Ir

ConHqa, - rrMeHHo oro coorHoruettue l:4 u o6ecueqrlsaercfl HoBrIMI{ 3HaqeHI'IrIMu ceqeHnfi n

agepnofi peaKr{uu. 3ro 6rrlo oqeHb KpyrrHoe AocrIDKeHr{e, u oHo 6rtno oqeHeuo Bo BceM

Mupe.
h oreru xopomo uoMuro ro KoJroccaJrbHoe rpyAoJrrc6r.re, xoropoe 6rrno BHAHo B pa6ote

Ipuropnx A6parvronlrua II ero corpyAHI,rIIbI Beprr OegoposHrr fage. Bepa Oe4opoBHa - 3ro
soo6qe nega-6unaeurrfi .rerosex. ToMy, KTo c Heft o6ularcq, 3a6blTb ee coBepuleHHo

HeBo3MoxHo: oqeHb flpKt4ir,BbrcoKort IrHTeJIJrLIreHTHocr[ reHl,IHrpagcrlrir qeJIoBeK, 6nroraft-

111ar rroMorrlnuqa lpuropua A6par"roBr4tra. fleJrarea Oegoponua IIIafiH Toxe 6blJra HeBe-

poqruo rpygorrc6uuurnirerroue*ou. H ecru lpuropnfi A6par"ronuq 3aHuMarcr c Bepofi
OegopOrHofi TyMaHHocTflMu - oHrr yxe Hatralr,I TOrAa I{CCJIeAOBaTb ra3oBble TyMaHHOCTII' -
ro flirareg 6e4opou"a c:a1eila rorAa HaA rofi pa6otofi, roropofr noroM 3aHrJlucb

Konrrnon, Vlpanga'VaaHoBHa Hasapoaa, 3uua CeueHoBHa Bpogcxar - crreKrpanbHolf

KJraccr44r,rKaqr"ri ,u"a4. flpuxotuuli, [oAblMaeurbcf, HaBepx rr B]rAIrIrrb - TaKI{e 6olrrune
[jracTr{HKrr c 16-grcfirraonr,rKa, ycTaHoBJreHHoro Toxe noqru Ha Haru}Ix rJla3ax, rI oHu cl{Arr rI

pa6OtarOr c JIynaMI,I C oTIIMLI [JIaCTuHKaMU, HO'IbIO Ha6IIOAaIOT, IOTOM OrgUX gO 12

uacou, [oCJIe o6eAa CHOBa 3a pa6Ory. Brtnalto, CJIrIIIIIIIr' KaK XJIOnaeT ABepb B KBapTI'Ipe

IllarlrHos (uu cugenr.r nHusy), pasgaercr JrerKoe raKoe [oKaI[JII{BaHI'Ie (on crpa4ar HeMHoro

acrr"ror:r), ipuropufi A6pallonuv noAHr,IMaercfl rro JIecrHI{rIe I{ Bor oH yxe pa6oraet. Bepa

Oegoponna n 12 .racon Arrrr [ptrxoAr{T flpotBJrf,Tb rIJracrIrHKIr, cHrrble 3a HoqB. Ecnlr xro-
nn6yfil 1r3 MoJroAbrx nacs[H.f,.r[r n QororpaQ[qKe, To pa3Aaerc, ee HeroAyloqufi ronoc'

3ra pa6ova, o6craHoBKa B Boc[rrrareJrbHoM orHolrreHlrlit oKa3blBaJra KoJIoccaJIbHoe

dosgeficrnue. .fl cvlrraro, rrro caMbrM 6onuuula Be3eHI{eM s l\,toefi xI{3HI{ 6rtro To, vto I
loualra B 9Tn roAbl n o6cepraroputo.

Ho eule fl xoqy paccKa3arb rro ro, rar lpuropurl A6par'aonurr orHocurcfl K HaM' MoJro-

gr,ru. [eno B TOM, rrTo )<rr3gb rorAa Ha Kourxe 6rtaa AoaonbHo TpyAHOit US-Sa IIOCJIO-

sOeuuOfi pa3pyxtl. Mrl s O6qeM-rO XOAHJII{ 6Or gnaer B qeM, 6ulO rOuO4HO' a rJIaBHOe,

grarraofi rrpexpalqaaocb Bcf,Koe coo6uleHue c o6cepnatoPu€fi, 6blna rlJroxaf, noroAa' cblpocrb,

xoJroAHbre Berpbr, Hacry[aJra Ae[peccr.rr. I{ Ipuropufi A6pauonuu [peKpacHo IoHI{MaJI' rrro

Hac HaAo noAAepxlrBarb MopaJrbHo. lI sor HecKoJIbKo pa3 B roAy oH [p[IrJIaIuaII MoJIoAexb

K ce6e n 
"ocrr. 

y Hero rorga 6una goupa6otnuqa HaAexAa Apreuoana, Koropafl )KEJra

TaM elqe c AoBoeHHbIx BpeMex. Osa o6erala Bcex rl [peAynpexAafla: "fIp[xOAIITe ceroAIUI

x 1.puropuro A6pauonuvy <Ha My3brKy> B TaKoe-To pPeMr". I'I r"mt crpaurHo paAoBaJIIrcb.

fprlropl.rt A6parraonuu ,a rro"rn*, , Coeg"tre"Hble IIIrarbI [p]rBe3 anto]aatn'recrufi
upO[rpbIBaTeJIb, KoTopbfi tOrga Ka3aJIC{ TexH[qeCKtrM qyAOM. Ctagulacr CTOnKa 6OnrrrJs;'1

[JracTr{HoK, ,r sny.rur, go[ygrlrM, 2-fi roHqepr Jlrcta trIII tITO-HH6yAb elqe oqeHb xOpOIIIee;

KaK ToJrf,Ko oAHa rracrb 3aKaHrrrrBaJracb, B npo[rpbrBareJrB "urreEaracr," aBToMarutrecK[
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HoBafl rrJracrvnKau KoHrlepr rrpoAonxaJrcr 6ea nepeprma! ?I ror Mbr cr,rAeJrr{, cny[raJr]r oTy
My3brKy, a flocJre 6urarra 6ecegrr. Bepa @egopoBHa rorAa KaK-To crroHraHHo arr{TaJra

crt4xl4. Teuepn-ro , rroHr{Malo, rITo oro 6unu crnxn Axrvraronofi, rann L{neraerofi, ulu
Iyuunera. Ho rorga Mbr gToro Hlrqero He 3HaJrr{. Boo6qe, urr 6rrnu reMHbIe !r 3eJreHbre

coBeprrleHuo. A eqe oHr.r paccKa3brBaJrrir. Ilpr.rver'a lpuroprft A6pauoru.r paccKa3brBan rrro-
nu6ygr r,rs rrcropfirr acrpouoMlrtr. 06o sceM oH roBopr{Jr c raKrrM oveur go6prrM, MflrKr.rM
roMopoM. A norou Hac yrorrlaJrr{.

Hagexga Apreuorna BcerAa [eKJIa Irupor, xoropuft Bepa @egopoBHa Ha3brBara "rtrr-
por-Hey[aqHr,rK". flq, Kouerruo, AJu Hac gro 6rlro Bblcmee JraKoMcrBo - 6orrruror?
s6no.rHrrrf nupor! VIetqe nac.rer\.r-Hu6yAb KopMlrJrlr. B o6rqertr ero 6ruo raK BeJrr{KoJrenHo,

%1ffiXT:Xt":t'zirepuarb,brx rpy,Hocrefi, sperua so 1956 r. 6rrno oqe,b cMyrHoe,
Tr)<eiroe rr B Mosrax 6uro uepr 3Haer qro. I{ Ipuropufi A6pauoruu He roJrbKo rro4-
AepxIIBan Hac, Ho r{ rroKagbIBaJI, KaK HaAo >KtrTb - r 6u tar cKa3aJra.

Xur on oqeub cKpoMHo, B KBaprlrpe y Hero 6rrno npocro ueo6xogruue nbiqu, Koropbre
o6ecnequraJlrr HopMaJrbHyro xffi3nb. I4 noororvry, Korga Mbr ryAa npuxoAuJrrr, Mbr KaK-To
oTorpeBaJrucb u oTTar.rBaJIlI

Kouevno, tro3x<e, yxe 3aAHI{M rIIltcJIoM, KorAa MbI Muoroe y3HaJII,I, MbI rtoHf,JILI, KaK eMy B

o6rqeu-ro 6uno rpygno u rsxerro.B To BpeMr. Begr ronopurb [pflMo o rex Berqax, rrg-3a
Koropbrx oH, HaBepHoe, TorAa [epexuBail, oH He Mor, Ho rroHrrMaJr, qro HaAo B Hac KaK-To
rroAAepxr.rBam go6po, rr.Aenan ero. Tonrxo Mnoro Jrer cnycrfl, Korga Bce Mbr craJrr{
B3pocJrbrM[, MbI lroltflJrrr Bce BeJI]Iq[e groro rleJroBeKa I{ IIoABrr, Koropblfi flpeAcraBrsra
ero )KI,r3Hr,.

Anpenr. 1992 r.

[.B. flernoB

.fl 6rrn cBf,3aH c I.A. Illafiuor"r B caMoM HarraJre cnoerl gerteJlbHocrr{, rr HarraJrocb Bce

sro s IAI4IIIe. .f xovy paccKa3arb o f.A. IIIafine rax o6 opraHrrsarope pa6or uo nonofi
acrpoHoMr{rrecxoir rexrulre.

fieno n roM, rrro I.A. IIIafiu pemnreJrbHo cnoco6crsonaJr [pr.rMeHeHr,rro rrof,B]rBrrtxcfl.,
BepHee, craBrrrrrx AocryrrubrMrr nocne sofiHrr oJreKTporHo-onrlralecKlrx npeo6pasosarenefi
AJrf, acrpoHoMuqecKr,rx lrccJreAoBaHr{ft (oreuecraenusre SOfIu upr,rMenrrJrr,rcb err{e Bo BpeMfl
Cranunrpagcrofi 6r.rrnrr) n gpegocraBrJr cBoK) o6cepnatopuro s'CuMelrge grx etux gen.
Pesyrutaru [oryqurncb xoporuue, u cpa3y craJro acno, uro gro MorrlHas rexurrKa u,
3Harrr{T, ero rraAo 3aHuMarbcf,. On yvacrnoBaJr B ernx pa6orax no-pa3HoMy, BnJrorb Ao
3arrlrrrbr 3aHrrMaBrrruxcq SOnalru rex rrJrrr lrubrx cor.pyAHuKoB 0tApyrux, Koropbre xoreJrl{,
cKax<eM TaK, nplrHecTr.r rrM BpeA.

floror"r nporuJro HecKoJrbKo Jrer, rr oJreKrl)oHHo-o[Tr.rqecrure upeo6pa3oBareJl]r nof,B]rJlrlcb
n IAI4IIIe. Bo npeu.a oAuoro r.r3 coBelrlaxllrfi r'aofi ureQ I,LC. Illxroncrraft upruaclrJl Ko MHe

l.A. IIIafina H roBop[T: "IloKaxure HoBbre rpy6xu". .fI otrprtr cefiQ u noragar. On
rrocMorpeJl rr MrHoBeHHo orpearupoBan: "Cryruafite, KaK[e oHI,I MaJreHbKue craru! Bu rge
Ha6rrogaere?". f. co6upancx na6nrogam y B.I. @eceHxosa s Arrua-Ate na rrraxcyroncxofi
KaMepe Ar,raMerpoM 50 cu, [puqeM AaBaJrr{ MHe ee Bcero Ha HecKoJrbKo noqefi B Mecf,rl.
f.A. IIIafiu cKa3aJr: "flpue:x<afire Ko MHe r Cuuen3, , BaM orgaro KaMepy 640 urra Ha BcK)

Jlyuy", T.e..Ha Bce ro BpeMrr, xorga Jlyua Br.rAHa Ha ue6e u Meruaer ua6nrogarr cna6rre
TyMaHHOCrrr IIO ero [porpaMMe.

.f, cxa3aa, rrro HaAo AoroBoprlTbcfl o pa3Hblx AeraJrrx: MHe Hyx<eH cyxofi ne4, Koe-qro
eqe, flrroe-Aecf,foe,., B otner - "f[nulure!" ,[alrbItre HarraJracb rrepe[ucKa ac[[paHTa
Il{errona c aKaAeMr.rKoru Illafinou. fhcrua y MeHfl grr{ coxpaHr,rnucs. f lrutuy: "lny6o-
KoyBzuKaeMbrri fpuropufi A6pauortiv, MHe Hyx(eH qeprex xaccernofi .raqru Bamefi xalreprr
c rotrHbrM yKa3anrreM pa3MepoB, rge $oranrHar." Yepes HeAenK, rrplrxoAlrr rrrrcbMo: KaJrb-
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Ka, Ha Koropori Apoxalllefi craprrecKorl pyKori Bce [epeBeAeHo c 3aBoAcKoro qeprexa.

"hy6oxoyraxaeur,ll?r flerp BnaguMr.rpoBr,rrr, [ocbIJIaIo Bau veprex raccernott qacrlr.

flOCuOrpzre, $oxyC BoT 3Aecb, 3To - TaK, To - TaK, Qorycnporra uile'r oTcrcAa. Cyxofi
:11e1,fi., OAHaKO, He AOCTaJI. HO,3Haere, flerp BnaguMI,IpOBI{rI, q BaC aaBepqlo, tITo KorAa

Brr nplregere, [pI.IMepHo rorAa-To, ro cyxofi leg 6yget'"
Taras uepelr{cKa rrrJra, r{ B KoHrIe KoHI{oB fl troflaJr n CllNleus. Bce 6rtno [peKpacHo

opraHr.r3oBaHo: "Bor Baua pacxnaAyluKa, nor - 6arnoH crol{T, Bor KIrJIoBoJILTMerp, Bor
xiuepa, Ho, 3Haere, Brl 6es oAHoro AeJra He o6oligerecr, I,lger'ate co l*roIi". Ilorum't sHI4s

r{ 3aruJrrr B MacrepcKyro. Tarra Mbr Bcrperr,rnu flasra Tnuo$eenuqa Ko3roBa, MexaHI{Ka

o6cepna:ropun. flanen TuuoQeenuu 6ur nurepcxraM MacrepoM-npu6optlctou, B cBoe BpeM.f,

oH r.r3roroBJrq[ Aerartl,t u co6upan rpaBxMe'rpbl AJrtr gKcrleAl{rluu llananuna. B.B. Huxonos
cMaHr{Jr ero r{3 JleHnnrpaga: y roro o 6noxagy norn6ru Bce poAcrBeHHLIKIr LI eMy Hyx<Ho

6ulo yexarb Bce paBHo KyAa. 3Ta MacrepcKarr Ao cux flop Bc[oMl{Haerc, MHe KaK uAeaJI

TOI,O MeCTa, rAe HaAO r{ MoXHO 3aHr,rMaTbcs eKc[epl{MeHtorrl. I.A. IIIaI}n crasar: "trIasefi

Tu1aoqeenuv, rro3HaKoMbrecb, rroxaJryficra, c fletpor'l BnaguuuponuqeM". flerp Bnaguun-
poBr,Iq co BceM BeJIIIKOJIe[ueM acIII{paHTcKOrO Kar{eCTBa nO)KI'IMaeT pyKy: "Hy, v'ro xce,

ilerp BtaquMrrpoBrrrr, Bor BaM KJrroq or rrracrepcxoti. floxaayficra, 3axoArrre, genarire

BCe, qTo Hyxuo. TontxO KJIaAI{Te Bce Ha MeCTo. BOt ogna TaKarI [pocb6a". 3to'r "yuu-

nepcurer" ilaura TuuoQsernqa nporufiE Bce Ha6JIIoAaTeJILI - cI{MeI{3qbI Kpr,nucroi o6cep-

,arOprr, u Yyaaen, u I,InauOn-XOlOgnufi, uYlaau Mnxeesrg Konltlon, u Bologx ftrpo-

rtux,I4gro oqeHl, cuoco6srsoraJro roMy, qro noroM rpygnooefi c npu6opar'lu ne 6ulo.
Ha xarrrepe Bce cpa3y floryr{[rocb, tt fl cl{erafi AoBoJIbHo xopouyrc pa6oty, Koropaf,

6rrna nuocneAcrBlrr{ sarqrrqeqa. A f.A. IIIaftn npogoJlx<aJl lrHTepecoBarr,cq' xota 6ulr y;xe

cl,urr,Ho 6oleu, II IrHoI,Aa orJraBJILIBaJr MeHrr Ha Aopo)KKe, orBoAI{JI K cKaMeerrKe IIoA AByMr{

KarrrTaHaMr{ }I roBopI{JI: "Cagurecr,, paccra:ltnatiTe, qTo y Bac nonyvaercg". 14 x paccra-

srreajr. "Hy, a .rro Btr AyMaeTcfl AeJrarb gantrue?" On nolrlHrn pe3yJlbratI ua6nrogenuri

1949-1951roAoB IIo HorrHoMy ne6y u rIeHTpy rararruxlr r coo6paxaJr, rrro x(e Mox<Ho

cAeJrarb eu1e. Yxe rorga B.H. Kpacorcxufi - ocHoBorIoJIo)KHI{K oreqecrBeHnorTt ererrpou-
Horl rerecxonrrrr - eMy Bce o6bflcHrrn; s AanrHeIiuIeM B "fioxnagax AH CCCP" [oqBuracb
crarbq B.I,I. KpacoacKoro, [peAcraBJreHsar I.A. Illar:rHor"r. B etor? crarr,e 8.I4. Kpaconc-

xuri nucal o HoBori gJIeKTpoHHoIi rexHrre, o roM, KaK oHa rIo3BoJII{T ocyulecrBl{Tb ctrer

Soronon. Crarrg Kpaconcxoro AarHpoBaHa i95l roAoM. flauopalrlnnre cqeTqI{KIr Qoronon
pa6oraror B HaIueM orerrecrBe yx<e roAa lPtr, & ua 3anage - re" Aecqrb.

Kc,rarn roBopr, y Melrs He co3AaJlocb ts[er{arJleHl,Ir, qro aKaAeMIrK r'A. Illafis 6r,ln

AaJIeK or npo3br xuteficxor?, Y uero B o6cepBaropl{I,I Bce 6rrno oqenr xopomo opraHu-

3oBago. MarasuH 6rrr nennoxofi, a xopuex<xofi npue:xux acTpoxoMoB II ac[EpaHToB

3a6l{MaJracr, Erraganera Anerceenna, Koropag roroBI{JIa BceM oAI{H pa3 B AeHb oaleHb

BKycHyro eily, VI Bce eJIII. A ganrure - KTo IIIeJI na6ntogatr,, KTo - KyAa. Ho C rynauuelr,
KoHeqHo, roxe 6rrlu I{crop}I[. Torga ?oJrbKo HaqalLI ocBal{Barb, rlporlTg Lr3BecrHoe

pyKoBogcrBo Ongpugxa, KyJrbrypHoe rroABognoe rrraBaul{e c uacxofi u rlacraMlr. Ftro rorga
Hbrpflerxb 6eg uacxr,r u y re6t Bce HocoBbre rr yIuHbIe rrpoxoAbl B HopMaJIr,HoM cocrolrHl{Ir,
To BoAa 3aJrIIBaeTcfl HHOTAa oqeHb rny6orO. H ro'r, cI,IAI{IIIr, BeAe[Ib yrIenyrc 6ecegy c

Illariuou, rr BApyr II3 Hoca y re6t BLUIuBaeTcq ry6r.rxon 50 uopcrol:r BoAbI, Koropas TaM

rAe-To HaBepxy AHeM aKKyMyJrrrpoBanacb. I4 IIIatin HI{KorAa IIpIi oroM He noAaBaJI BI{Ay,
qro oro Hapyilaer xoA MbrcJrr,r, Ho ecnu [poucxoArrJl KaKoI;-JII{6o 6ecuoprgox n pa6ore, ro
oTo cpa3y [oqeMy-To cTaHoBurlocb eMy u3BecrHo.

Erln ognaxgu n Cur"reu3e MocKoBcKufi crygeut-npaKTlrKaHT fI. l{ so'r ou ua n'ropofi
6aurue (ua [arr'rape) cyr,lel cx(eql xynomnstil Morop. Begr, 6srnaror orreu], "uso6pe-
rarelrHbre" npaKTrrKaHTtr. (Ogun r.r3 Hr{x yxe n Honofi o6cepnaropn}I cyMeJI cx(errb ax<

npo6xr Eaxvucapae! florortl oH xBacraJrcq, qro tro ftTY ou ,(MeJI AI,I[JroM sJIeKTpI{Ka, TaK
qTO ero IIoJIoMKa 6rua, rax CKa3aTb, AoCTaToqHo xualuQuquponauuax.) Kopove, npu-
xogr{T eror f[. n 6olbruyro KoMHary Ha BTopoM eraxe ]I roBopIIT IrlefloroM: "Y meua

cropeJr Morop". I,I tyt gnept orceKa, rAe clIAeJI IIIafin, Tlrxo orKpblBaercq, orl Br,IxoEI{T I{
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roBopr{T: "r{epr 6r,l uens no6pan! K,ro xe oro c)Ker Morop.ua [arnrape?!" flpocro
yAIIBITTeJTbHO, KaK eTO OH ycJrbruaJr.

A'rar rro AeJIy Bce Bolpocbl peulalll{cb BcerAa 6es paeronopon u 6es ncgxorl rroJrr{Tr{Ktr.
flocne l.A. Illafilra s 6r,tt 3HaKoM co MHorr,IMr{ aKaAeMr{KaMw. fl. g:aat Ceprea flasron[.ra
Kcrporeoa, Axcerx I,lnauosr.ra Eepra, Anexcaugpa Mlrxafironuva o6yxona. Lr sce oHu
6ula nopuaJIbHbIMI{ JI}oAbMI,I 6eso ncqxofi Qaua6epun. Ho sHan fl TaKxe Mnoro r.r Apyrr.rx,
Koropr,re ue 6r,lnu raKr{M}r.

Apem. 1992 r.

A.f. IIIafin*

3ta r.rcropr.ra HaalaJlacb, KorAa , 6r,rl pe6eHrou. C panuero AercrBa q cJryrrraJr paccKa3br
orlla o ero ceMrre, Koropafl TorAa xI{JIa n Ogecce, n Poccr.ur. Korga ou (f,xoa, utu 6otee
$arraunrapuo, .[rua) Ir ero cec"pa, Harrra rers Oannu, eMr,rrpr{poBann n CIIIA, ocrarrbHr,Ie
rax 6parr,a lr cecrpbr - ,{anug, Anercaugp (carua), lprEropuli (fpuura) H ABe cecrpbr -
ocraJlllcb r CCCP. Celrtq [oIrrJIa Ha xeprBbl, .rro6rr rroMorrb MoeMy orqy Bbrexarb r{3
cTpaHbI B cBfl3lrt c ero [pI{3bIBoM B apMIrIo. Ou 6rrn [ocJreAHr{M }I3 ceMr,r.r, KoMy yAaJrocb
3MI'IrplIpOBaTr,, OCTaJILHLIM IIpI{IIrJIocb OCTaTbcq. 3uurpaqnx CTaJIa CyqecTBeHHo coKpa-
Irlarbc{ nocne 1910 r. fipyrue xe [apHI,I AoJrx<Hbr 6r,rnn ugrlr B apMr.rro, rr oHr,r [epex(r4Jrr{
petsoJlroqurc . Llv,elaa,(anu;1, Carua u fprrua Bpe3aJrucb B Moro rraMrrrb. flo-nnglrrraouy, r,aofi
orell [epeflfictar9aJrc,s. c Caruell B TeqeHlre HeKoroporo BpeMeHI{, rr y MeH, ecru Soro-
rpa$ua, rAe oH n soeHHoli $opr'le c aKKyparHorTr uarenrxori 6opogxoft. B ganrnerTrureu x
cTaJr floxox Ha Hero.

flocne 1-ft ulrponofi norlsr,r floJrox<eHr{e ceMbr,r B CCCP yflyruuuflocb. Knorr,r AJrr eBpeeB
6rrnu otueneHbl, I{ rax<qr,lti I{3 Mol,rx gageli uocrynrrJl B yHr{Bepcl{Ter r{ rtoryrrlrr yrreHyrc
cre[eHb u nporpeccuro. ogr,rn crar BparroM, [pyroft - Berepr,rHapou-rr.rr.rrpo6r,rorrofoM rr
rpe:rr.rri, calruft t'uagtuufi u r.rgnecurrrl MerrrareJlb, roropttri BcerAa npucraJlbgo cMorpeJr B
ue6o, crar acrpogoMoM. 3'ro 6r,u lpurua - lprEropnfi. K uerrry 6rrcrpo npnuna ue-
BCCTHOCTb, I{ OH CTAJI OAHI{M I,I3 BI,IAAIoIqI{XC' ACTPOHOT,AON S CCCP. OU 6r,TN COTPYAHI,IKOM
flynroncxori o6cepnaropur.r n JlenuurpaAe. ox<uoe orAeJreHrre o6cepnar:oprr'6orro u
Kpr,lr'ly, ra on 6ru Ha[paBJreH TyAa locJre npe6rrnaHua n JleHrurpage.

Morl o'req HI,IKorAa He y[oMI{HaJI o noJrr4Tr{qecKrrx B3urrAax ero 6pamen, Errlu Jrrr ogr,r
KoMMyHlrsraun? AuolztllqHblMlr nrogrrw,r? Enperlcxr,rur.r aKTr{Br.rqraM[? Ognax<grr lrorl o:neq
3aMeTI,IJI, r{To oH 6t'tJt qleuolt 6ynqa, enpeficror:r pa6ovefi opraHr.r3arlr{r.r, paHHero r1po+-
colo3a n Ogecce, Ho q HLIqero raKoro He [oMHIo o ero 6parlxx, .f, taxx<e Huqero He 3Haro
o6 r.rx penurpro3Hblx rryBcrBax. Kar ronoprJra MHe Enun, run Xeug (uox gnoropoAgaJr
cecrpa, Caurprua HeBecrKa, Koropaq oMr.rrpr{poBana s CIIIA n 1989 r.), onu sce He 6r,urr.r
[poBoBepHbIMI{ uyAeqMI,I. Ho 6ygyull eBpeqMu, oHr{ MorJrrr KaK r,rMeTb flper.rMyrrlecTBa B
repuoA c l9l7 u [pHMepHo go 1930 r., TaK r.r roABeprarbc{ ArcKpr{MuHarlu[ AoJrroe BpeMrr
nocne 1930 r.

llx x<usut ne 6rtla nerxoft HI{ B KaKI,re BpeMeHa, Ycnosrls n CCCP [ocJre peBoJrroqrr]r
6rtln y>racnblMla B TeqeHLIe Aectrlurerl{fi. Ertl octpttfi HeAocraroK xr{Jrbr, [r{rrlu rr
oAex<Abr, r,r ero [c[brrbrBaJrr{ Bce - or upoSeccuouaJroB Ao flpocrbrx pa6ovrx.

Korga s [oB3pocJIeJI I{ rrocreneHuo ocBar.rBal reorpaQr,rrc rr lrcTopr.rrc, pyccKaq BerBb
Haureti ceMbI,I craJla [puo6petatr, orrepraHr.rfl a uoert roJroBe. Mori naua rrocrorHHo
paccKa3blBar o cuoell ceML,e, oH [ocbIJIaJI I{M AeHbru u o6ogparoq[e [I{cbMa. .f, scuo-
MI{Hato' KaK MbI co6llpa"rrr.rcs BoKpyr ceprerlnoro croJra B Bpyxnuue (vacru Hrro-I,Iopxa) z
y[aKoBLlBaJr[ [ocbIJrKLI c egori u ogex<goIi AJL HI,IX. Tarue Eocr,rJrKr,r oTlpaBJrrlrr{cb pe-
ryJrqpHo. Ecnra y'19s15, 'tro uoli oreq, 6ygyvu ireJroBeKoM Hepacrorrr4TeJrbHblM, I4Mer oqeHr)
orpaHl{treHHrrI? goxog Arq coAepxauufl, csoeh co6crseHHort ceMbr{, BKJrrotraBrrrert verneprrx
* 

nep. 
" 

anru. T.B, Cyxogoeaofi.
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AeTefi, rr Hr{qero He ocTaBJrflJr npo 3anac,, To oqeBtrAHO, IITO K CBOeft ceMbe B Poccuu oH

I{cgbITbIBaJI c}rJlbHyrc nrc6oBb rr nprrBrcaHuomr. fl HI{KorAa He cJIbIIIIaJI, qto6rl Ir'ro.s uair
BogpaxaJra [poruB 11oMorqt1 s Poccnrc. Ona, xax II orel1. IloMoraJla ero poAcrBeHHI{KaM Il
lpol{3Hocl{ira I{X rrMeHa c Hexoroqtblo

fny6oro B naMrrrtr coxpaHrrJracb y MeHfl BcTpeqa B HaIu€M AOMe c KypbepoM - qero-

,"*or, xoroprtfi xourpa6alrgoft BbIBo3[il lrcgeft ug CCCP. Iouopap ero 6bul orpoMeg, raK

KaK ero ycne* saurlcen oT noAKyna norpaHEtIHIlKoB. Ou roaopur orleHb tIeTKo u y6e-

ArrTeJrbHO, IIp9[CTaBI,IB OTIIy peKOMeHAaIIIm TeX JIIOAefi, KOTOpbIx OH BbIBe3. HO, leu ue

MeHee, He 6br[o H]rKaK]rx rapanrrft; gTo 6bulo p]IcKoBaHHoe AeJIo I{ BepotrHocrb npoBaJra

6u.na panua BepoflTHocTI{ ycnexa. MOfi oreq [OHaAeflJIcfl na clyvaft I{ oTAaJI eMy AeHbru;

cKoJIbKo, r He gHaro, Ho gro 6rr[a gnaqureJlbuafl cyMMa, yqurblBafl Halrru o6croflTeJrbqrBa.

Kyprep He cMor AocraBrrrb Hrr oAHoro rl3 [alrrrHblx poAcrBeHHIrKoB rr3 CCCP. Bog-

Moxgo; rrro oH [oJrorolJr Aeubrr{ K ce6e B KapMarr I,I Hl{rrero He AenaJI. [o cerognallfirero

AHr fl He 3Haro, Koro oHIr xoreJIII [epeflpaBlrrb r cIIIA.
B 30-e roAbr cBs3b c poAcrBeHHEKaMlr ug Poccura.6rtla cnopagnuecxofi. Menx ne

3HaKoMr.rJrr{ c nucbMaMrt, Koropbre rrocblJlaJu{cb ryAa rr [pD(oArrJrI{ 6trYA1 u s_oo6qe s 6rrr
3arlsr cBotrMu co6crBeHHrrun genauu. K 1936 r. crairo oqeBuAHo,'rro a CCCP [po[cxoAflT

6onrruue BHyrpeHHrre [epeMeHbr. 06 erou cBI{AereJIbcrBoBaJI}r MocKoBcK}re cyAe6Hb.Ie

npOqeCCbLUg ""r1plrtUln 6OftUUfeBI{KaMI{r" KOTOpbIe "npU3HaIUCb", OVeBUgHO, 1rOA

giuenueu. Mrr .rrtalu orqerbr o cyAax c BogpacraloullrM HeAoBepI{eM: Ka3aJlocb' rrro

HrrKTo He TOBopIIT [paBAy. Euno.rrO-tO He[pI{flTHOe B COgro{HIM PocCnra.

Jlogu a CiCP, *orop"re flpocro neperucbrBaJrltcb c poAcrBeHHI{KaMrI 3a rpannqerl,

HaxoARiIIICb IIoA [oAo3peHIIeM, I,I nepenl{cKa cooTBeTcIBeHHO CXOAI{JIa Ha HeT'

B 1936 
". 

r ,u*or,rri, KoJrJIeAx, Z 1J8A uo 1940 r. pa6orar o Huo-ftopre' 3areM yexarr

n Afiony B acr,parrrypy r{ Beprryncx s Hrro-ftopx n 1943 r. Moft oteq 6un paccrpoeH 1r3-

3a orcyrcrBus ru*r*-nl6o uecret o ero ceMbg. Heuqrt 3aHtJItr Ogeccy, I{ oH orleHb xoreJr

3Harb o cyAr6e ero ceMbtr s CCCP. Hu cnosa He 6bulo rrofiyqeHo or H]rx B TeqeHtre

AOJrrOro BpeMeHlr KaK rrepeA 2-ft runporofi BofiHofi, TaK I{ BO BpeMrI BofiHbI.

B lg45 r. BoftHa 3aKoHtrrrJracb, rr Mbr B[epBbre yBITAeJII,I KaprI{HbI paspyruenuft r yqep6a,

HaHeceHnoro norinofi CCCP. 3ro 6uno yxacno! Mofi oteq florepfln HaAex[y xorga-nn6ygr

cHoBa ycJlblruatr qro-nu6o o cnoefi ceMbe.

flpegcranrre Moe yAr{BJreHrre, Korga oAHaxAbI, nepeJll{crblBafl I{JlJlrccrpuporannrrfi

x.ypnar, "JIafiS", r yBrrAeJr KoJrJreKquro $ororpa$uft BblAalou{uxctr coBercKux yqeHblx-

u*ug"rr*ou. I 6"r"rpo upo6exal rJra3aME no QororpaQumtl r HaAexAe nafiru cBoero

gXgro. MOfi B3rJIsA OcTaHoBIIJICfl Ha oAHOM JIuIIe' KOTOpOe 6rrnO rroxoxe Ha MOe? HeCMOTpfl

"o 
bon"*r" ycu. .f[ npovuran noArr{cb. 3ro 6ur lpnropuft IIIaftu, AllpeKrop flynxorcrofi

o6cepnatopun. f 6rilx, yBepeH, qro HarrreJr cBoero ArArc, [o3BoHIrJI orl{y Ir paccKa3aJl eMy

,ry ,o"o"r". Ou noroponl{Jrcf, Aocrarb gTor HoMep xypHaJla' I{ MbI B3BoflnosaHHo o6-

cyxAaJIrI oro no rereSouY.
Clegyroqufi urar 6rrl - Halra4rrrb cBfl3b c lpuropueu. 3to xaganocb HeBo3MoxrIbIM.

Poccus burnu puaopeua: uouth, releQou - Huqero ue pa6otalo, rr HeBo3Moxno 6uro
npuexarb errle B TeareHue HecKoJrbKrrx Jrer. 3areu Sopryna nau ynrt6uytact, fl [potll{Tan
B ra3erax, uro Xapnoy IIIenlu, oAr{H rr3 rrsBecrHblx aMepI{KaHcKI{x acrpoHoMoB, IIpIrrJIa-

[reH flpoqecr" ,"*qr-ro a HrrO-ftopxcxoil aKaAeM]II{ xayx. fIoCxoJIbKy fl xr'In s Hrrc-
ftop*e, MHe [peAcraBJlrJrocb BogMoxubrM [ocerl{Tb neKIIurc u npocrlTb IIIoUlIlr lroMotlb

cBs3arbcs c lpuropueu. f upocrylralr neKllrrrc I{ AoxAaJIcr, noKa oH orBerI'IT Ha no-

cnegnufi uonpo" (etq npogorxaJrocb HecKoJIbKo qacoB, flpuqeM [oclle HeAocrynnofi uue

JreKqrr[ o raJIaKTuKax), fl u npexAe gnan IIIennu, MbI o6a 6rrrz'rneHaMlr KoM]ITeroB

rroMorqu s nofiHe - "upexgenpeMenHbrMl{ auru$auructaMu", KaK [oroM onl{ruer Hac Mn-

Hrrcrp losrmluu CIIIA.
Korga s ynoMflHyJl, vto lpnropuft IIIafin - Mo, ArAfl II rITo MbI'He lIMeeM HIIKaKEX

nonocreft o HeM (u ncefi ocralurofi ceure), IIIennu ruupoKo ylrt6nynca E cKa3aJI' trro'

KoHeqHo x(e, oH graer lpraroplu. IIIafiH Ha3BaII acrepol,Ig B qecrb IIIguan, a Illennlr na-
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3BaJr rrMeHeM IIIafina AaJIeKyIo raJraKTr{Ky (unn nao6opor). 3arraeuanr{e AJrr acex IIIariHoa:
rAe-To s He6ecax ecrb 3Be3Aa LrJIH rpynila 3Be3A, Ha3BaHHaq Haurr.rM r.rMeHeM [o-pyccKr{.

,(a, on noMoxer MHe HaJIaAI,ITL xoutaxrrt c lpuropueu. Mr,r o6ueuflJrr{cb HecKoJrbKrrMH
rrr.rcbMaMu, r 3areM IIIenml coo6lqun, trro, BeposrHo, cKopo oH cMoxer yBr.rAerr, lpuropua
Ha [epBoM [ocJIeBoeHHoM Mex[yHapoAHoM KoHrpecce acrpoHoMoB. Korrpecc golxeu 6trl
cocrorrbcf, n Konenrareue rrepe3 HecKoJIbKo Mecrr{eB. .f, nocneuruJl rrolpocrTb orr{a
Ha[r{carb lpnropnro (uo-pyccxu, ecJII{ oH errle [oMHr.rr xar) ra olr{carb xrr3Hb il Aes.-
TeJlbHocrb naurefi ceMbl{ c 30-x rogor. 3areu r [olpocr,rJr IIIenlu B3.rrrb rrr{cbMo c co6ofi r
[epeAarb ero lpuroputo. IIIsunn He 6ur a6conrorno yBepeH, vro lpuropufi npueger Ha
KoHrpecc, Ho 9To 6rlno oqeHr BepoflTHo,

flocne KoHrpecca IIIennu MHe rlo3BoHrrn. On geficrBr{TeJrbHo BcrperrrJr rpuropux u ne-
peAaJr HaIITI{ noxeJlanfir. tt [puBerbl r.r Bpyqr,ur eMy rrI,tcLMo Moero otr1a. Bcrbpe ipr.rropufi
HalrrcaJl oTrly nl{cbMo, I,r cBr3b BoccTaHoBr{Jlacb,

f yexar us Hrrc-fiopra n MoHpeaJIb, Ir rro3xe Mbr nofiyqunu r,r3Becrrre o roM, qro
lpuropnfi npre3xaer n CIIIA gra upuo6pereuua o6opyAoBaHlrfl AJu ero o6cepnaropuu -ero 6uno HecJrbrxauHo AJu rpaxAaH cccp, oco6enHo Bo BpeMfl repeMeH tg4o-tg4l w.
Heuqrt [cloJIb3oBaJrI{ [oMeIrIeHI{r ero o6cepnaropr.r[ B KaqecrBe KoHrorrreH, r,r Bce, Aaxe
rrarautcxlrfi TeqecKorl, 6trno paspyqeHo. Mofi oreq [prrruracr{Jr lpuropua ocraHoBr,rrbcfl y
Hero B HarueM AoMe B Bpyrnnue. Bce geru - Eepnapg, Apnonrg, Aurnr,rna u Mapru -yxe uoKI'IHyJrIr AoM, TaK rrro n ueu 6ulo Mecro gra lpnropna u ero xeHbr flaynrr. flayna
6rrra cauocrorreJrbnbrM acrpoSusnxoM, [apa 6una 6esgetnor:r.

oguur',r r.r3 HenpeABr.rAeHHbrx nocnegcrnr.rfi npe6unauua r,r3BecrHoro pyccKoro yrreHoro B
HaIueM gorrae 6rrno Haxo)KAeH[e goyx arcgeri us <DEP B Marur{He uoerre goua. Onr,r na-
xoALIJTI{cb talra, vro6rr cJreAnrb sa lpr,rurnnuM}r [epeABIDKeHr{rIMI{, rrnorAa ye3)<aJrlr r{, 11o-
BI{AI'IMoMy, cJreAoBaJrLI 3a H}IM Aaxe B Merpo, xorga on e3A}rJr B Manxerteu. On uocr.ru c
co6oft rreMoAaH, uolnrui AoJrJrapoB. .I[ unororo He 3Haro o6 erlrx AeJrax E loJrararocb Ha
ua6lrogenur uoerl uatepu. Bcrope Ha yJrnqe Bo3Jre Harrrero AoMa rrorBr,rJrr{cb ABe Marur,rHbr:
n oguofi 6unu pyccxue (KfE? Toxce cnegr.rnu sa rpr,rurefi?) u, KoHeqHo, uauruua @Bp
(npegnonoxl{TeJrbHo, cJreAI,IJrI{ aa KIE). Mos uarl paccKa3brBaJra MHe, qro oHa pa3peurr,rJra
upo6lerray qypoBblx MyxtIIIH, exeAHeBHo Mep3uyBrrrux Ha Kpe[KoM Mopo3e 6pyrnuucxofi
3HMLI' IlprlHoct o6euu KoMaHAaM ropavufi xoQe, K coxaJrenl,rro, s He 3Haro, AeJraJra Jrr,r oga
oro oAHax<Abr r{Jrr{ exeAHeBHo, r,r xax 6rl;ra Bocrrpr{Hrra ee go6pora.

- - 
Korga lpryua u flayla npuexaJlll n Bpyxrr.ru, rrau c xenofi OrropeHc xr,rJru yxe AaJreKo B

[4onpeane* @nopeHc 6ula 6epeueuua, E Mbr flpfiexaJrlr n Epyxrnn, v:ro6rr HaBecr]rrb
HaIxI{x pogurenefi rr Bcrpe"I{Tbcfl c HeAaBHo HarlAeHHbrMu gtgefi. u rerer?. Meru pacnupano
or Bo[pocoB. Haxoneq-ro, ycJlbllrry npaBAy o pyccKr.rx r{ o KoMMyHr{3Me, ocyulecrBJregHoM
s Pocclru. Bolrrur.rncrao rreqarrrblx Hcro.rHr.rxof 6rrrn rax r.rnra,ui.re flpucrpacrubl, ra 6ruo
TpyAHo oTJIrrarI'ITb [paBAy or BbIMbICra. Pyccxue coKpyur.rJrr{ Iurlepa, no ux 4oroeHnufi
cBoA rpaxAaHcKl{x cro6og 6un rut6o yxacen,.rx6o o.reur rrrrrpoK, B 3aBr{cr,rMocrr.r or
rrsrorrHrllKa rnrQopr"raqr.ul.

lpuura oKa3aJlcfl MIrKI,IM, [pLIBerJII,IBbrM rreJroBeKoM c [pr.rflTHbrMr.r MauepaMr{ rr He
IracroJlbKo cno6olr, qro6rt He ocraHoBl{Tbc, yMonx poguterefi r ux orreHb cKpoMHoM AoMe.Xota on, oqeBuAxo' 6ul uutenreKTyaJroM, a Mort poAr{TeJrr{ HeT, oHrr oqeHb xopouo
JIaAUJII{. OHr'r tenno o6tqanucr uo-anrrtnricxr.r, xoropsrri oH orreHb xoporuo rroHr{MaJr r{ Ha
KoropoM oqeHb xopouo roBopI.IJr, I{ [o-pyccKr{, Ha Ko?opoM o6a pogureng roBop[Jrrr, Ho He
tax 6erlo, TaK KaK oKoJro 40 net ne 6rlnu n pyccxofi cpege. flayna corJrarrraJracb co BceMqro roBopr.rr lpuua.

fl- ynen ero AiIt JII{qHoro pa3roBopa, Bo-rrepBbrx, o HayKe. Ero uHrepecoBaJro cocrorHrre
coapeueHnofi aMepuKaHcKofi xuufiu, H oH nporBr,rJr r.rHTepec K ToMy, r{To fl Aerarc s o6racrpr
6uoxuurr'r. Korga fl yrloMflHyn, qro fl o[peAeJrrrJr c[eKTpbr norJrouleHr,rf HeHacbrr{eHHbrx
xqpHblx KI{cJIor rIp}I noMolqu yffirpaSuoreroBoro cnertpoSoroMerpa, oH o)Kr{Br.rJrc{. 3ror
npu6op oH BeJII'IKoJre[Ho gHaJI I{ uc[oJlb3oBaJr ero, npracnoco6nB AJra acrpoHoMr.IqecKl,Ix Ha-
6lrogenufi. Orasalocl,,tITo 9To oAHa rr3 o6racr:ert, rAe oH 6un excneprou. Heopranr.r-
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qecKr4e gJreMeHTbr r{MercT fpKO BblpaxeHHblfi u C[eId[QEqeCKI{I1 BI'IAI{MLIII cIIeKTp IIo-

rJrorrleH[r (on u gpyrure r{3MepflJrrl gTI{ crIeKTpbI ll MHoroe y3Hanl{ o cocTaBe TeJI' I{3-

ryqarcqux cBer B Conue.ruofi clrcreue). Opranuvecrlre coeAI'IHeHI'IrI, BepoflTHo, TaK)Ke

r{Meror crreKTpbr rrorJrorrleHr.rfl n ynlrpa$uoJleroBoM Alra[a3oHe, u fpuura 3ausltcfl 3TTIMI'I

nccJre[oBaHl4rlMH.
On 6un yBepeH, rrro cleKTposorortaerp Moxer 6url Ilcnonb3oBau r aualr'rrnqecxofi

XllMkryt, 14 1tpttlfiMArr yqacrue B npoeKre [O OrrpeAeileHl4to leMouo6una - [peAMeTa

,""r"gouurrfi, galexoro oT acTpoHoMuu. fl' zanepuJl ero, rITo KaK pa3 s CIIIA MbI I'IMeJILI

y*" ,rr'"n"rrpo$orouerpuqecKr,re MeroAbI AJL o[peAeJIeHI,Is reMorJlo6uHa lI, K ToMy xe'
boop"r" pa6oiaei cefivaCnag err.ru. On Br,rrJIflAeJr pa3oqapoBaHnbll'I. O'IesuAHo' sToro He

6rrro s C-CCp. fl. otucan HoBbre yJrbrpaoproJreroBble cnexrpo$or:oMerpbl, IIorBIIBlIIuecq

Ha pr,rHKe, Ha Koropbrx,HaAo roJrbKo na6patr xeJlaeMyro o6nacru AJII{H BoJIH, Ir oH cpa3y

rroHflJr, KaK rrpocro renepb 6yget nolyvarb c[eKTpr,I rrorJrolr{eHl{x mo6oro coeAI'rHeHI{rl,

KoTOpOe [OrJIOIqaeT n ynrtpa$uOrelrOsoli o6nacru. Ou nocupunflJl 3TI{ 3aMerIaHI'Ifl C

rrHTepecoM.
rlio racaercflMe]fis.,To r He rroHrrJr HH oAHoro cJroBa lr3 ero acrpoHoMl{alecKoro paccKa3a

n gonxeH 6uJI I{3BIIHIIT6cs. f :aaoanrgel Ce6a, qrO s raxoll TyIIuqa 1I pa3OqapOBaJI ero, HO

fl HrrKorAa He Mor [peTeHAOBaTb ]ra KaKrre-Jr[6o eHaHu.f, I{3 ero o6nachr.

KorAa Mbr [eperuJrr,r x o6cpxAenr.rro [oJrnrl,Iqecxux upo6neM, oH rIo3BoJII'IJr rotsopl'rrb MHe

o6o scet{. .fl gacirnal ero BoflpocaMrr, Ha Koropble oH He orBeqar [pqMo' On npousnogr'u

BlelrarJreHl,Ie qeJroBeKa, xoropltri cJII{IrrKoM 3aHgr HayKofi, 'rto6r,l 3aHuMarbcq raKI{M

Mr{pCKIIM AeJIOM, KaK IOJII{TI.Ixa. fIOCre HeCKOJILKIIX IOIbITOK BepHyT]'C'I K TeMaM KOM-

MyHI,I3Ma, MocKOBcKI{x CyAe6Hrtx [pOqecCOB r,r I'Ix 3HaqeHIIIo cTaJIo oqeBI'IAHo' lITo oH He

*o.r"r o6cyx(Aarb rrr.rKaKrre rroJlr.rrl{qecKue Borrpocbl, xorfl ero..orBerll 6ttrr'r Nl'{ffiI{r"lfi II

BeXil4BbIMI{, I{, KOH91IHO N(e, g IOHTIJI [OqeMy. On X11n n nOlnqefiCroM rOCyAapCTBe!

Bo nperrla Moero TpeTr,ero Byt3ptTA OH yIIOMSHyJI, IITO CaM oH He 6bul qJIeHoM

*orryrrrarrqecKofi uaprull. Korga uolr 6pootl uoAHsJlucb oT yAI{BJIeHrfl - oH 6bul oAHI{M H3

CBeTr{Jr pyCCKOfiiHayKI{, - OH MfrKO 3aMSTI{JI, qTo ecTb HeKOTOpbIe TeMHbIe CTOpoHbI B

CCCP. ]to o ToM, KaK AaJIeKo ou yrny6lrutcfl B IIqJII{TI'1Ky' Ho oH uepeuleJl x gpyroti

TeMe - aHTLIceMI{TLI3My. AHTLICeMI'ITI{3M cHOBa no[HrlMan roJIOBy s POccuu [oCJIe TorO' KaK

B TeIIeHI{e MHorux IeT noAaBJIqIcq: OH HE TOBOPI{JI, I{TO 3TO CKAXETC' HA HCM JII{I{HO' HO

oH rryBcrBoBaJr flp]r6Jrr.rx<eHrre xyArrrux aHTHceMtITcKI{x [poflBJrennfi. 3nepr, 6r,tl Ha nore,

cxpr,iruft aHTr.rce;uru3M pyccKr.rx cnycKaJlc{ c qe[u, I4 oH 6oflJrc, .,ocreAcrB11ft.

Y nero ra y flaym,I 6rtlo nogopBaHo 3AqpoBbe B pe3yJlbTaTe JIIIuIeHI'Ifi no npelu BoiIHbI'

KorAa s ero BcTpeT[Jr, eMy 6r,rlo oxolo 57 ller. MHe [orasaJlocb, rITO y nero 6rtno

6ort noe cepgrle. rleu 6rrna 6onrsa flayra, , He 3Hato'

Cxonlxo AJrr.rJrcf, B Poccurl [oJrr.rqericKr.rfi pexlru s He oco3HaBaJI rloJlHocrbro Ao xpy-

uIeBcKIIx oTKpoBeHI,IIt 10 ner crycTfl. Mlt c @lopeHc 6bulu-B Mocxse s 1961 I', KorAa s

lpeAcTaBJrrJI AOKJIaA Ha MexAyHapOAHOM KoHrpecce rto 6uoxl'IMllta. MbI yBIIASJI]I Ao-

"rr*"rll, 
B o6JIacTLI cTpOI{TeJIbCTBa, B ropoAe He 6bUIO HIIIqux I{ CI'IMyJIflHTOB' Ho MbI

Br{AeJrr{ TaKx(e cB[AeTeJIbcTna 6roporpaTl,IqecKoro 3acrlJlbfl - cTpaHy' KoTopa' He AoBepf,Jra

cBorrM rpaxAaHaM. ftpUr'aep ToMy - cOJIAaTbI c aBToMaTaMII Ha BOK3aJIax II B aepo[opTy'

KoTopbre rrpoBepqilu iurorr"to, II BI{3bI. B Illapaune 6rlno sto Toxe, Ho B Poccl4u B To

up"r, se 6irno r"ppoprrra. K cox<aneru{Io, Bo BpeMr{ Hallrero BI'I3Ilra B MocKBy lpuuru u

flayru yxe He 6rtlo n xHBbIx'
B re.reur,re HecKoJIbKI{x AecfTI,IJreTnfi He rlpolrcxoAuJlo HI'Iqero HoBoro, cBfl3aHHoro c

lpuurefi. I,1 aor B [poIIIJIoM rogy (1990_r.) a noso6HoBIIJI KoHTaKTbI c HeKoTopbIMI{

po,crBeHHrrKaMr, Ko;opbre eqe *"uyr n CCCP, oco6eHHo c oAHofi gnoropognoft cecrpol?

ivlapraefi EopucoBHofi fl'ouosol:I. Ona icrpoQl{3l'IK I{ pa6orala n fpllurlnou rHcrllryTe' OHa

coo6qnJra MHe, qro B aMeprrKaHcKoM xypHaJre "[Ie6o LI TeJIecKon" n 78-r''l toue, orrnycre 4

3a oKTr6pb 1989 r. 6rua crarr,q o pyccKllx aCTpOHOMax. .,[ uanel c[paBKI',I I{ HaIII{CaJI

aBTopy rl{cbMo c [pocb6oil 06 o1:rucKe.

3ro 6urn notpacarorqr.u:r paccKa3 o cTanI{IIcKotl qucrxe pyccKl{x aqIpoHOMoB n xOuqe 30-x
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foAoB' Eolee I5Vo tepaoxJlaccHblx ac-TpoHoMoB u acrpoQualrxon Poccl.il.r, 507o Koropux Ee
JleHlrurpaga, o6uI[M vI,IcroM oKoJro 25-30.reroneK, 6burr.r apecroBaHbr no cQa6puronau-
u-ttlra o6nlrHe}d,]arMn paccrpeJlflHbl LrJrlr noMerrleHbr B TropbMbl HKB[, rpegruecrueHHlrKa
KIB. fpnura us6exart qucrKrl, I{ KaK Ar.rpeKTop xpynnofi o6cepaaropr{r{ H rreJroBeK c
I4MeHeM B HayKe IrbITaJIcfl 3acryrll,ITbc, 3a cBolrx gpysefi, ocyxAeHHbrx na cueprr,, Ero
ycuilvq [oreprreJrl,I Qnacxo, Ho B grar],e roBopllTcr, r{To oH 6r,tl ognlru LI3 HeMHorI{x repoeB
pyccroft HayKI{, KTo B To BpeMq ocMeJrllJrcf, crarb Ha 3arrll,rry cBor{x KoJrJrer rr Bbrpaxalr
coMHeHI{e IIo noBoAy crarIuHCKI{x qlrcroK. B qallHelirueM oH pr{cKyq ycrpour na pa6ory r
ce6e n o6cepnaropl{Io HecKoJIbKo xeu penpeccrponaxnui. s iroicu1a xeunoro 6rino
cryYaeB nogo6uoro My)KecrBa. Korga , pa3roBapr{BaJr c Hr{M n BpyxruaHe s 1947 r., Bce
sru co6slrur yxe 6r,Ilr.r B rIpoIIrJIoM rr oH Hr.rKorAa He yloMI{HaJr o pe[peccuflxHo cBor,rx
floflr,rTKax cMrrrqllTb yAapbr rlo r{x xepTBaM.

3ro ue 6r'rorpaSux lplrruu. 3ro npocro paccKa3 o MoeM Jrr{qHoM o6rqeuur c HrrM B
Teqeur.re orreHr, KoporKoro BpeMeHr.I. Mne ronopnJlr,r, rrro Alexcangp (Carua) Harrr{caJr
6norpaQrro cBoero 6para lpnrull; oro oAHa ns ero crareft, HanrrcaHHa, xopour,rM pyccKr.IM
crr.rrreM, HaxoAr.rrcq cefiqac y Aunrr IIIariu n Oucxe. y MeHq ecrr sairn na pycc*ou a:ure c
6onuurori xsare6noli 6norpaQueri lpnurz, ony6nHxoaanuori flylxorcxofi obcepnaropuefi no
cryqaro ero KoHrrlrHu. Mapua Bopnconua flonoaa, ero rrJreMrrnHuqa, acrpoQrar* , ,o,
flepBa, ABoIopoAHaq cecrpa, xl'IByqarr n Kprrucrofi o6cepratopuu, 6brla orJrr.rrrHr,rM trc-
TorrHr,rKoM un$opuaqrrur

Ijtolrt. 1992

II.C. Illruroncnrfi

"lpr'rropuro A6par'lonlrvy oqenb [Jroxo. Koneq Mox(er Hacrynr{Tb n nro6ol:r MoMeu,r,', -lo3BoHI4rIa MHe B caMoM HaqaJIe aBrycra 1956 roga Auua MoNceeBHa, 6eccuenHuli
ceKperapb Haluero "AcrpououuqecKoro xypHaJra", "f, 6rrcrpo co6parcr u, flpr{xBarr.rB c
co6oIi 1l-lernero cIlIHLIIrrKy Xenro, [oexaJr n A6pauqeno, rge 6ula aKaAeMgqecKaq AaqaIllafina, - TaM oH yMr.rpaJr.

Bce nocnegul{e AHLI, locJle roro KaK ero cpa3r{Jr nx$aprr, MeH{ He [oKl,rAaJrr.r rurrclra o6
STOM yAHBI'ITerIbHoM r{eJIoBeKe. ['I :rorga, B oreKTp[trKe, fl o HeM AyMaJr Bce Bpewl, ToJIbKo
MbIcrIu npblraJlH roaleMy-To !1M!IM 6ecnopagovnrru o6pasorra. fl noenaxoMr.rJrcf, c lpuro-
pueu A6par'loBI'Ir{eM JreroM 1949 r., KorAa craJr pa6oram Ha rroJrcraBKu n Cuueuicroi
o6cepnaropl4l{, rAe on 6r,tr AxpeKTopoM. flepnilr? pa3 B xr{3H14 fl oKa3arrcr, n Kpuruy
locJIeBoeHHoM, JII'ItueHHoM KopeuHoro rarapcKoro HaceJleur.rr. Cxrrlelrscxrle cauaropr{rlr,
3ara)KeHHble, Ho He pa3pylueHHble, eule ue pa6oraln. fopogox uopaxaJr cnoeft uycrorofi.
Llspegra [o[aAaJII{cb oAIrHotIHbIe orAbrxarcque - "4nxipu". 3niuenurrrfi cr.urrelrgcxrariflrrxi - B 3To rpyAHo re[epb [oBeprrrb - Srrn nycr, KaK Bo BpeMeHa raBpoB, rrbr.r Mo-
rI'IJIbHI{KIr, 3acblnaHHble Mycop_o_M, 6r,lnr.r pacnoJrox<enbr Ha BepurrrHe Kourxn y car"roft
o6cepnaropr,rn. flo ry c,ropoHy Koruru, n Jluruenax, 6rrra yxe conepueuHaa uycrrrHa. B
olycreBlul{X AOMITKaX Tarap ronbKo-ToJrbKo craJrl{ noflBJlrrbct [epBbre [epeceJleHllbr I{3
Boponexcxori o6nacru. (Cu. pouau ros, flanreHxo "C.racrre", B KoropoM aBTop yMyA-
purtcs' o6orirpr norIHbIM MorqaHueM ecrecrBeHHblri noupoc, roqeMy ero rqpyr u Oiaio-
AarHoM Kpr,n'ly o6pasonanacb rlycrora, Koropyro nago 6ulno 3arroJrrurrb uepecenexqalru.)
Kpurlr 6ul nepnosAaHHo 6e:nrogen. Taxr.ru oH ue 6rrn corHr{ r,er u, xorrerc, Bep1rrb,
Hr{KorAa ue 6yger. Karoe ero 6ulo otrapoBaHr.re - 6esnrognuri Kprnr!

Cr'rueugcxaa o6cepnatopr.rx 6rtua Hacroflrqr.rM oa3[coM, rAe KJrrorroM 6una x<]re11r,. OHa
6r,rna auouaxrno 6orara ,pKI{MI{ JrrlrrHocr{Mlr. Vero, Halpl{Mep, ctor,rn Ffnxoaalt Aner-
caHApoBr.rq Kosupen, peJrnKT,qoBoeHlori flynroncxolt o6cepnaropuu, $arruvecKu yHr,rq_ .

ro>xeuuorf peflpeccurrMn 1937 roga. I4, KOHeqHO, CepAr{aMrr rr yMaMr{ acrpoHoMyqecxofi
MoJroAex<r{ BJraAeJr nega6nennrri fpnropnfi A6par"lonuv IIIarln. Crapox<unrio6cepnaropr.rr.r
neogo6pr.r'reJrr,Ho rrorJrsAr,IBaJru Ha MoJroAbrx MocKoBcKEx ""acrporrepoB,', B ToM ,r"r" i ru
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MeHfl. I,Ix IuoKIIpoBAJIII HAUIH BECEJIbIE NCCHH II BEJIIIKA, x(Ax(AA MOPCKI{X KYNAHIIU.

"MocKoncKa, acrpoHoMr{rrecKa, lunaua!" - BopqaJI craprlK Anr6nqxuft. Bupoueu, 6trn on

TorAa 3HaqureJrbHo MoJrox(e, qela x cefi.rac, KorAa rrllrrry oru crpoKrr (1981 r.). Kaxgufi

AeHb B o6egeuxufi nepepbrB rr crpeMrraB 6exan BHLI3, K Moplo Ir,.eABa oKyHyBIIII{cb'

uauruuo"" BBepx. BCe xe s He Mor 360 rtrerpor BblcoTbl [peoAoneTb 6uctpee, aIeM 3a

40 rrlnnyr. Beci r "Mbure" f, oAoneBaJr nocneguufi rIoABeM rIePeA 3AaHtreu o6cepnaropuu,
'uaa-ru*, na 10 Mlrgyr o[a3AbrBas, rr rolrbKo crapuft, 3acLIxeHI{bIfi MyxaMI{ JIo3yHr,

rucenrur,rft Ha Jrecrgr{qHofi xnerxe o6cepnatopcxoro 3AaHI'It, HeI{3MeHHo BeceJII'tJI MeHfl.

JIoSynr rJracIIJI: "B uayxe HeT IIpOTOpexuOft AOpOrr' I{ TOJIbKS TOT, KTO Xe 6OsCr

y"r#oarr, xapa6raercfl tto ee KaMeHr{crbrM Tpo[I{HKaM, Aoc'ruraer cI'ItK,Iqux repuluH"

(f. UUp*a - qnrupyro no IIaMTITI{, Ho IIOJIaTaIO' qTo ecJII{ oluR6cx, To HeMHOro') Huraxoro

KOHTpOJTfl floceulaeMocTu B coBpeMeHrroM cMbIcJIe eToro cJIoBa n o6cepnatopr" 1:_6:]l:.
Ho 6un IIIafin, roroprui nocre o6egeHHoro [epepblBa IIyHKTyaJIbHO'IIIeJI B CBOU KpO-

xornrrfi xa6nnerux Ha BTopoM gTaxe. LI sroro 6uro goctaroqHo AJL uoAAepxaH[q

rpygoriofi AIrcqI{rJIIIrrbI Ha BblcoqafirlreM ypoBHe'' 
Ogrn-XSa pa3a 3a CeSon (x O6bI'IHo [pue3xaJl n o6cepnatopilIo B HaqaIe ulouf,' a

ye3xaJr B KoHIIe centx6px) OH npfiInailaJl MeH.fl x ce6e Ha KBapT[Ipy. Ona rasal-acb-MHe

Qanractuve"*, po"*orrfirofi - s-MocKBe C ceuleri fl torvtnl1fl o 6apaxe-' fiortaa y Illafiuos

i;p;; flenares OeAopoBHa - KpyrrHilfl, ynlr6uuaax, Heo6bIKHoBeHHo "goMarlrHflfl" xe,a
fpnropuz A6pauonuva, caua nepBoKnaccgufi acrponoM-Ha6JllogaTelr' KopuuJIII orleHb

u*y"rro, o6ctanosra 6lrla na peqxocrr yIoTHat II I{HTeJIJII'IreHTHa'' O6rtqHo paAHoJIa

r,rrpa;Ia KJlaccllqecKyro ,yaur*y. EoIumi_scero lpuropuft A6par'aoBl4q 1rlc'61l1t "PeK-

ar.rer,,r,' Bepgu. o nayre 
"ouoprJll{ 

MaJro - l"puropuf,r A6pauonuu soo6qe 6rtn neunoro-

CJIOBEH.

fl npoxtn s cuMeuse qeTbrpe ce3oHa. floxoxe, 3To 6bIJI ryvurft KycoK Moeft x(II3Hu'

Tau a [oHflJr uoguuHnufi gy*]"rpornoMuqecKoft HayK[. Y ueng He 6bulo yuurenefi, uo

eA?IHCTBeHHbrfi aCtpOnOIrA, Ora3argnfi Ha MeH, BJIIII HI{e He STOI6KO IOyIISHI4IMI{' CKOJI6KO

il;;;;; fur"por, 6ur illaftu. I4rgAa MbI rolomy 6eceAosaru, o6bI'IHo Ha cKaMefiKe rIoA

crapbrM KarrrraHoM y sAaHflfl o6cepraropuu_. 5tn 6eceArt [JIf, MeH, BcerAa 6bInI{

npuigrr*or. Kax nuxio (rpoue, Mox:T 6rtti, ColouoHa EopucoBfi'ra flrrenlnepa, pa6o-

TaBruero B 3TII roAbl n Culllugcrort o6cepraroprr), on o6nagal oUyuIeHI{eM nepaaptlnnofi

cBr3r.r acrpouo!"m'recKrD( ua6mogennfi Ir reopufi'
B l94g r. 6rrra [peA[pHHrTa [onbITKa yH1aqToxfl'rb MeHa' II OT HeMI{HyeMofi- rlr-6eru

Merur c[ac, *u* , yrrJ, ,rro"o ,", crrycrs, fpnropufi A6pauonuv IIIafiu. B rouqe 1952 t' s'

fi;, ; i<punacxot o6cepnaropr". [o"r" eroro t Mor B]IAerbcfl c fpuropueu A6pa-

MoBnareM ToJrbKo Bo BpeMfl ero Heqac,Tbrx Brr3r4ToB n Mocxny. flocneAnnfi roA cBoefi xor3Hlr

oH rro rpuqr,rHe Trxe;ofi 6onegHu flenaren @egoponuu yxe 6olruryrc llacrL BpeMeHI'I

,rpouog6 n Mocxse. o.rent oTrreTruBo rroMHIO yArrBaTeJIbHbIfi paaronop c HrrM B rocTrrHrrqe
,,MocKBa,, B KoHqe g,era6px 1955 r. Croruqa ropxecrBeHHo orMeqara 50-letne flpecuen-

CKOro Bocglauus. f.A. tnoo 
"*ua3n: 

"Heyxenn nporung IOJIBSKiI? A l, xax Ceft'IaC' IrOMHIO

ogeccy 1905 roga, upn6rnne "floreuxnxa" na pefig, [aloMHnqecTBo K MepTBortay Ba-

*yrrurry*y..." flocfle roporxoft [ay3bl oH BApyr ncnounun enl{3oA CBoero paHHero AeTCrBa:

',Ha naurefi yJrr{qe *rn ryp"r1*fi xoncyn. Tixofi pocKolrrHblfr.MyxquHa c ua$a6peuuru'ru

ycaMr.r. Kaxgoe yTpo oH BbrxoAr{JI II3 AOMy [I, flpexAe qeM cecTb B oxuAaBluyrc ero

[poJrerKy, BcerAa Aap]rJr [f,TaqoK oAHoMy LI3 grorBlrrru( B6rlr3u MaJIbtI]IrIreK' Koropble yxe

3apaHee oxrrAaJrrl KOHCyJrbcKoro BbIxoAa. Il[ xax-to B roJIOBy MHe IIpUIIIIIa [pocrafl MbICJI6:

aeciluBcTaTboaleHbpaHoI{3aHrTbMecToIIoAABepbIoKoHCyJIbCKOrOAOMapaHbIIIeBCex'
oH [oAapIIT orrre ,"tuiO*? flraxll CAenaJI. KonCyl B IIOJIoXeHI{rrfi'Iac BbIrrIeJI' SSTJIaAIIJI

MeEfl no roJIoBe u AaJI MoHeTKy, - o[f,Tb I.A' cgenan [ay3y' rrocJle KoTopofi npOgolxltn' -
I4 nOr Cefivac, ecJII,l COoTBeTcTByIOu{lIe OpraHbI' AOIIpaUIIIBaf, MeIIf,' CrrpOC'T' UMeJI.JII{ fl

cBs3b C Au[IoMaTuqecKnMrI ,IpeA."aBuren,r,ru Sapy6e,XHl]X. CrpaH, s, KaK qeCturtfi 're-

JIoBeK'oT.Beqy_uMeI''._''floly.rarrJII{oTHI,IXM3Ay?''_''floflyvan!''r.A.KaK.ToHe3a-
MerHo Ir I'pycrxo Ylrr6uY.ncx.



flocnegnne rogrt cnoeri xlr3Hl{, 6ygro upegvyBcrBya 6rusxufi KoHerL oH Mytrurerb-
Ho I{cKaJr upucrofiuoti Bo3MoxHocru ocno6oglrrbcs or 6onrruux AeHer, Koropbre y
Hero cKo[rrJlucr. IIIaIinu XI{JIH oyeHb cKpoMHo rr [orrrrr Hr{rrero tta ce6s, ne rparlanu. A
MexAy reM TaK [onyqarocb, q?o Ha Hux "cblnarlrcb" geHbru, Craltuucxag, trpeMI,L nep-
BoIf crefleHu, oKJIaA AI{peKTopa aKaAeMuqecxofi o6cepnaropr,ru rrJrrcc croJrbKo xe 3a
"axageM[.recKlre floroxbl". HaKounlocb cBbrrrre Mr.rJrJrr,roHa craprrx py6lefr! Pognux qerefi
ne 6uno. Buna ronrxo [pr{eMHafl govr rrnua, [JreMrrur,rqa flerareu oegoponuu u
ABoropoAHaq cecrpa'Bepu @egoporuu Au6apqyuaH - xeHbr Burropa AMasacno-
BI,IqA,

Karofi-to poK BI{ceJI uag Illaftnaun! Mnoro Jrer, Harrprruep, flenarer (Dego-
poBHa nocbrJraJra 300 py6lefi B Mecf,rl cBoeMy crapr.rKy-orr{y - KoJrxo3HoMy cropox<y B

sa6rttyto 6orou nepMcKyrc AepeBeHbKy. 3ro uago xe, y MaJrorpaMorHoro crapura 6sllo
ABa raKr.rx 3flTfl. - oAr.rH.aKaAeMux IIIar:ru, gpyrori aKaAeMr,rK Au6apqyuaH! Y roaxosuoro
cropoxa 6una rnaccnqecKat rlcrrxoJrorrl, - [epeBoAbl or "ygaulutoli" govKl,r oH He rparuJr
(xr,rn, xouevHo, B cKapeguofi 6egnocrn), a o"KJIaAbrBaJr Ha KHrrxKy, 3aBerrlar BKJraA...
KoHetrHo xce, fleraree @egoponne! Korga oH yMep - 3a ABa roAa Ao cMeprr.r flera-
reu @egopoBHbr - oHa, K cBoeMy yxacy, noJryrrr.rJra HacJreAcrBo, cBbrrrre 20000 py6-
neri, c6epex<eHHblx ee orqou! Kax ryt He BcrroMHl,rrb rrcropr{rc o [oJrr{KparoBoM lepcr-
ne!

fpuropnri A6partaoau.r B [ol{cKax KaKoro-To BbrxoAa r,r3 eroro Helpocroro [oJroxeHrrrr
3aAyMaJI Ha cBor{ cpeAcrBa nocrpol{Tb Ha reppr.rropr.rlr Kpurr,rcxofi o6cepnaropuu n Mau-
ryure 8-xounarnuri AoM AJrf, ce6fl, c terr.r qro6rr rroroM rro 3aBerrlaHrrro [epegarb ero
npecrapeJrblM acrpoHoMau. Ho crpourenfi 6eccrugHo o6uauylu ero. Kpoue roro, oH Ha
cBoI{ cpeAcrBa 3aAyMan nocrpourb acrpoHoMuqecKyro 6arunro. Elaropo4ue firnax ugeil Vl
BnoJrHe peaJrrr3yeMafl, TaK KaK B caMoM pa3rape 6rrno crporareJrbcrBo Kprrucroli o6-
cepBaroplrl4. Ognaro MecrHble BJlacrrr Aanrr aKaAeMr{Ky Hacrorqufi "BTbrK": "3To qro 3a
qacrHa, 6larornopurerrHocu? Pasre Harue rocygapcrBo ne sa6orurcf, o pa3Br.rrr.rr{
uayxu?" Xpuropnfi A6pauonuv rarrlen 6o.nrrune He[p]rrrruocru, a npoKJr{Tbre AeHbrE ocra-
BaJrlrcb npl{ HeM [r Aaxe pocJr[I, u6o uorpe6Hocrrr y gnyx 6offinux [oxr{Jrbrx lrogefi c
roAaMI4 yMeHblrraJrr{cr. 3ra ucropu, c AoMoM TsxeJro nepextrBaJracr fpuropueru A6pa-
MoBI'IrIeM. A tyt eqe sa6orera flenareg @egopoaua (r',rnenor"ra). B Mocrne a n uepy ruoux
cKpoMHbIx CIIJI opraHI.r3oBbIBaJI'IIIafiuy MeArrllrrHcKyro noMotrlb. Kax oH yxaxr{BaJr 3a
cMepreJrbHo 6onrnofi xceHofi! Huxorga - HIr Ao, Hr{.[ocJre - f, He nugan 6onee caryro-
oTBepx<eHHoro oTHouIeHEs x ga6oreHireuy 6ruexouy qeIoBeKy. Kax on MoTaJrc, IIo
Mocrne or oAHoro Bpaua K ApyroMy, cKoJrbKo x<e peficoa coBeprrraJr ot cnoefi Aaqr,r B
A6par"rqeno (xoroporl oH BcerAa raroruncr), rAe K oroMy BpeMeHr{ JrexaJra flenarea
Oe4oporna, Ao MocKoBcxoft uorrxnr.rnuxu! Bo npeua oAHoro r{3 TaKr{x peficon oH 11o-
qyBcrBoBar ce6s unoxo. 3to clyvuJrocb B aKaAeMrrqecxofi uoruxru{Hr.rKe. Talr cnstra
sJreKTpoKapArrorpaMMy, Ho Aax(e He [porBuJru ee! A Ha KapAr.rorpaMMe 6un alrgen
o6rurpuuft uxSapxr MI{oKapAa. }I lpnropufi A6pauonutr noexaJr B TaKoM cocror-
ruru o6parno r Au6paurleBo, Aa eule rro cxnepnofi Aopore. ['I sor rerrepb crrycu nqrb
guefi on yMI{paJr - paHbrue, .reM flenarer Oegoponua, JrexaBrua{ B coceAueri xouHare
etori orpouuori axagelru.recxoft gavu. Euno euy 64 roAa, r.r oH oqeHb He xoreJr yMr{-
parb.

B_ {6pauqeno Ir.tr c X(eneft upnexanu uocne o6ega. Boo ga.ry 3aroJrHffJra [puexaBrrra{
us Eropaxaxa orreHb eHepruqHaf, nJIeMsHHrrr{a flenareu Oegoponurr Bepa tDegoponna
Ar"r6apqyuxH, uplrHf,Blrlafl, r^ac $onee areM xonoAxo. flogrutrcs HaBepx npocrr{Tbc, c
Ipuropneu A6pauonmeM oHa MHe peur.rreJrbHo 3a[perrrJra, Ho x flelaree Oegopogre uac
Ao[ycrlIJII{. OgyprraaneHHat [aHTorIoHoM, crpa[rHo rrcxyAaBrrrar, oHa rroJryJrexaJra Ha
loAyluKax Ir, [o-BI{AlIMoMy, He co3HaBaJra ,cHo, qro KpyroM [po]rcxonr{T. florou rr.Ibr
cnycrl'rJrl{cb nnus. Bepa @egoporua yrocrrrJra xac .rafixo}{. Bpeux or BpeMeur,r cBepxy
pa3AaBaJrucb rruKeJrbre xpr{nbr - ero yMr.rpan IIIarin.

Ha cnegyroulnfi gexr IIIafin yr*ep. Ipaxgaucxa, [aHr{xr{Aa cocrorJracb, Kaxercr, B
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flpeeuguyrrae aKaAeMrrr{ nayr. 3rn AHr{ r rroMHIo rIJIoxo. flouertly-to 3aloMHI{JIocb' aITo OAEH

r,r3 rrocJreAHr,rx B rrorrerHoM Kapayne crotJl MoJlogofi Koaz Kapgauer. flotou 6rIno sa-

ce1a1fie KoMuccuu ro [oxopoHaru. flpuexanu Cenepnrtft u Au6apqyr,rxu' Xoporun:rr peuIrJII{

oKoJro Cral,relmcrori o6cepraropnu. Moe [peAJIoxeHIIe - [pI{cBoI'ITr uus IIIafixa Kprtucrofi
actpo$usuvecxofi o6cepnaropura - CeaepHbIM u Au6apqyr*rxnou 6rrno orBeprnyro.

Orpanr,ruunucb roJrbKo perueHrreM o uprcnoeiuu I{MeH}I IIIafina crpof,u{eMycrl glr Kpntu-

cxoft o6cepnaropllu 6omurouy reJrecKo[y'-
.f, u seironrro Apyrux acrpoHoMoB c reJroM uorofinoro [oexaJII{ n Cnueus, rAe o}I I4

6r,rt nOxOpOueu. C MecTa ero MOrI{iIbI B}IAHbI oKHa ero KBapT[pbI B TJIaBHOM

o6cepnaropcKoM AoMe, rAe oH [poxI{JI oKoJIo 30 rer' Korga IIIJI}I c loxopoH' B[pyr

coBeprueHno HeoxuAaHHo pa3pa3l,IJlacb cTpaluHas 6ypr' Y MeH, Ha gyure 6ulo orleHb

,"*"ro. flotanyurcr cBuHIIoBO-TrxeJIbIe guu. f xIIJI B o6cepnatopuu. B rnaprupe

Illafinon ynrrparra flenareg @egoponHa. Oua nepexuna lparopna A6par'ronuqa Ha ABe

HCAEJII,I.

.f, c rsxenuM HacTpoeHueM yexan Ha Teliloxoge n Cyxyrtall, rAe )oIJI MOfi cTapI'IH-

urrfi npnrreJlb, ToBaplIIId rro acflupaHrype Arpecr. Bce nocJIeAyIOq]Ie AHI{ , He Ha-

xoALrJr ce6e Mecra. O6paa lpuropux A6par"ronuua. 6yrnanruo [pecJIe[oBaJI MeHt.

Bcuouuuaaucb rracbr, [pqBeAeHHbre c HuM n 6ecegax, ero tnxufi roJroc, xapaKTepHoe

[oKarrrJrrlBaHrae, Kar.on 3a HecKoJrbKo MecflIIeB Ao cMeprl{ paAoBarcfl' KorAa npoq}ITafi

pa6ory Oopta u Balrpareua, B KoTopofi 6rrno rpuyrtaQanrHoe [oATBepxgenue uoeft

;;;p"i^o ,rrrpor"oft npupoge onrr{rrecKoro usnyu-e"rx Kpa6onugnofi ryuanngot. 3ty
pa6Lry f.A. secHoft 1953 i. rpeAcraBuJr r "fioxfiagrr Arageur.rr layx". flyuarc, rrro ero

iry"*i, ruor pa6ora. Ona nrisralra Hacrof,rrlufi asprrn AaJIbHefiIu[x lrccneflosaHufi so

*"o"U* 
"rpuria*. 

Kpyru oT eroro B3pbIBa pacxoAf,Tctr Ao cI,Ix uop. Ho eule vaule

Bc[oMI{HaJIugb oTHIoAb He acTpouoMlrqecKl{e cKr>Kerbl uonx 6eceg c 3TI{M 3aMerIaTeJIbHbIM

qEJIOBEKOM.

BCe err.r AHII y MeHfl 3peJla MbICJIu, IITO fl AOJIXeH rITO-TO cAeJIaTb AJIf, MepTBorO

yarr,rreJrr. peureHrae [prrurJro coBeprrleHno HeoxLIAaHHo. M'M. Arpecr - ruy6oxo pemr-

iuosHrd rreJroBeK, u nce o6pxgbr riyAa[3Ma B ero AoMe BbInoJIHflJrIltcb HeyKocHlrreJrbHo -
relnqafiruas peAKocTb y coBeTcKLIx eBpeeB. Ero tecrr, - TpaAuIIuOHHbIft, ctaprrfi ne-

pyrorqurl 
"rp"fi - 

3axr,rMaJr KaKyrc-To AoflxHocrb (o6tqectnenuyro) a cyxyr"rcrofi crlHarore
'(Urar"rec?), Kar-rO B IUITHI{IIy BerIepOM, BuAtr, KaK cTapsK' o6na'reunrrft B TaJIeC Ia epMoJIKy'

c HaMOTaHHIIMII Ha O6Hax<eHHbIx pyKax tQulH coBepIIIaJI TpaAIIqIIoHHyIC' MoJLITBy, 
'

cflpoclrJr: "Mory Jrrr fl 3aKa3am n cyxyr"rcroft iunarore KaAI{Ix rro o$toMy orreHb xoporueMy

enpero?" - "KOneqnO! Kax erO 3OByT?" - "IpUropuft A6pauOnuv"' - "3Ha'IuT, lepur 6en

Anporou! fl, ubhgy qeJIoBeKa, xotoprrfi 6yget geratb 3a Hero B c[Harore KaAIIT' I{

upo"r"*y, tITo6bI nce 6uno KaK HaAO!"

flrr nenocneqeHHbrx, B ToM rrlrcJre [r coBpeMeHHbIx eBpeeB, cKaxy, tITo KaArrIIr - 3TO

3ayfloKoriHafl MoJrr{TBa. B 4ercrne fl qlrraJr KaAurIr uo orlly (ronevno, Ha fl3blKe upegxon) n

uaneugofi cuHarore cBoero poAHoro ftyxora. flo tpagnquu KaAlnrr AoJrxeH lII{Tarb cbIH'

gOCrnrurnfi "6ap uuyre",r,e. !2 neT- Bo3paCTa COBepIleHOJIeTut (erO grx CI{poT, a AJL

ocraJrbHbrx - 13 ner). Y ueHs ocraJrlrcb oareHb cMyrHble Boc[oMrIHaHI,Ir o ToM, KaK t qItraJI

KaArrru, flor"ruro roJrbKo, .r.io ero 6rrno [onro, no rpafinert Mepe [oJrAHrL Meuq K gToMy

rOToBuJr gAI,IH CTaplIK, Epyr. rroKofiHoro Orqa. .fl 6rrn ueCroubKo yAI{BJIeH' KOrAa Ha

cnegyrOrqllfi AeHb TeCTb ArpeCra CKa3aJI urie, vto oH AoroBopunC, c oAHI.IM rIeJIoBeKoM;

ror 6yger qIITaTb KaAuIu rro IIoJIHoMy KaqOHy ex<eAHeBHo B TeqeHI{e roga, 3a lITo eMy

nago raunarurr 2000 py6rcfi. fl.He 6bul roToB K TaKoMy o6opory AeJIa - y MeH' IIpoCro He

6"rro c co6ofi ,u*ofi- Lytru, Aener. Oragrleaetcr' B AeTCTBe t TIIITaJI no oTqy "aga[-

rrpoua"nirt BapI,IaHT" *aAr-a, a naCrOsrq'Ufi xagrur - IIITyKa OrIeHb Cepbe3Hat' Ho yXe

* 
11.il. go6porpaBrrH yrBepxAaer, qro no lrHur{uaruBe A.E. Ceaepuoro 6rtrIa nocrlaua reJlerpaMMa n llpe:tlpuyt"t

AH CCCP c [peAJroxeHr.reM nprrcBorrrB o6cepaaroplrr.r Hr.rc I'.A. Illafisa, xo 3To npeAJIoxeHHe n Mocxse 6btro

orxloneHo. - Ilp uueu. p ed rcon"tezuu,
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xoAy Ha3aA y MeHf, He 6buro, r orAaJr 1000 py6refi, o6erqaa trepe3 Mecrq AocJrarb
OCTAJIbHbIC.

I4 s re'reHue roAa cyxyMcKylo clrHarory orJraruaJrlr ApeBH[re cJIoBa floMr.ruatrnoli uo-
Jrr.rrBbr sa lepur 6en AnporoMa - xopouero qeroBeKa.

Ha gyure y MeHs craJlo oqexb JIerKo, xax-6ygro fl r{crroJrHr{Jr o6er. fpuropufi 46-
paMoBI'Iq 6ul rry6oxo Bepyrcql{M rIeJIoBeKoM,, oro xopouo 3HaJr, oH AeJrr{Jrcf, erHM co
unofi. Kone'rHo, oH ne 6pu rpaAl{quouubrM EyAa[grou. Ero Bepa HocrrJra [aHTeusrrrecKy6)
oKpacKy, HarIoMIrHrIs Bepy ero BeJrrrKoro colJreMeHnrrra Anr6epra 3fisrurer:rua. C nolururr
ocHoBaHIreM fl MOr CqUTarb, rITo BbrloJIHr{Jr AoJIr [epeA rraMrrblo 3aMetrarerbHoro qero-
BeKa rr acrpoHoMa fpnropua A6pauonuva Illalira.

1981 r.

112 6. Llzaecrw KAO, r. 90



HAYTIHbIE CTATb}I

yAK s24.3 :

COAEPXAHIIE YIJIEPOTA, A3OTA, KHCJIOPO,qA
u [Pvnrx 9JIEMEHTOB B ATMOCOEPAX rrvJIbCrIP)rrcUI'rX 38E3,[

TIIIIA 6 EUTA.III.V644 Her

T.M. PasxoBcxaq

Llayuenu cneKlpbt nynrcupyroulefi 3Be3Abr rrrna 6 llura V6zl4 Her Ha ocHoBaHI{H ua6lroAennft c II3C-
r"larpuileri 

" 
,or"orri, 

"rrerrpaniruru 
pa3perueHneM (0,1 A) s yqasrKax AJTITH BonH' qeHrpupoBauHbrx Ha nIrHI{I{

I5052 CI, )\6161,77'13 OI u I8683 NI.
floayveunue coAepxaurrrr yrnepoAa lg e(C) = 8,35 r ascna lg e(N) = 7,82 noxagrtsalor ue6oaruofi geQuqI'IT

(-{,25dix u -0,20dex) er1rx enererros r V644 Her no cpaBHeHrrlo c Coruqeu. Cogepxarle KI'IcJropoAa lg e(O) =
8,86 n arruoc$epe enesgrr V644 Her oxaganocr 6rLt3KrlM corHerrHoMy 3Harlelurc'

B geQllqrlre (-0,20dex) s V644 Her Ha6lrogarorcr Harpuli, xpeunuft Ir cepa,.a raxxe (-0,25dex) - xaarquft,
cxanAufr ll xeaego.

CARBON, NITROGEN, OXYGEN AND OTHER ELEMENTS ABUNDANCES IN THE
ATMOSPHERES OF THE DELTA SCUTI PULSATING VARIABLES. III Y644 Her, by T.M.

Rachkovskaya. The spectra of the Delta Scuti pulsating variable V644 Her have been investigated using observations

with the CCb-matix-with the hight spechal resolution(0,1A) in the regions centered on the lines I5052 CI; 1.6161,

7773 Ot; tr 8683 NI.
The obtained CN abundances lge(C) = 8,35 and lg e(N) = 7,82 indicate that in the atmosphere of Y644 Her with

respect to the Sun there is the small deficiency of these elements: -0,25dex(C) and -0,20dex(N). The oxygen

abundance lg e(O) = 8,86 in V644 Her is like the Sun.
The V644 Her has the deficit of the Na, Si, S (-O,20dex), and Ca, Sc, Fe (-0,25dex).

:

. BBEIEHTIE

B [1, 2] HaMu rr3Jrox(eHbl pe3yJlbrarbl u3yrreHrfl coAepxaHl'rfi C, N, O u HeKoropblx

Apyrux eJreMeHroB ro [3c-creKrpaM Anf, AByx rynbcllpyrcqux 3Be3A TuIIa 6sct-28And u
44'tav 3gect peur [ofiAer 06 uccreAoBaflufiVi{4 Her, tarx<e 3Be3AbI ororo rtlfla. Oruu-
q1rrefibHorl oco6eHHocrbtoy644 Her snusercg ro, rrro oua cleKTpocKorlusecKl{-ABolluas.

fleoricrneuuocrbY644 Her 6rrra orKpbrra Illafiuou [3]. Kpunax ryrleBblx cKopocrefi I,I

HeKOTOpbre gJreMeHTbr cfleKTpocKoflrrecKor:r op6mbr o[peAeJleHbl Xapuepor"r [4], Illafinou u
MersHnxoetru [5] no Ha6rroAeHurM c o6'beKruBHofi rplr3Mofi u Eapgunou n ]ftvr6eptor"r [6]
11o Ha6JrroAeHuflM co cneKTpoMerpor*r. Bce aBTopbI Ha6rrogaflu JITIIITb c[eKTp rJraBuofi
3Be3Abr Y644Her, n [6] cnextpaJrbHbrft Turr BToporo KoMrIoHeHTa oIIeHeH KaK F6-F8.
AHanns ctreKTpa Y644}Jer MeroAoM MoAerreli arMoc$ep BbInoJrHeH JLo6ularosrrN{ u

Pa.rxoscrofi t7, 8l uo SororpaQnvecKlrM Ha6rIoAeHurM c Alrcrepcuefi 8 u 12 A,lu:v., s
pe3yJrbrare qero orleHeHbr coAepx<auns 20 eneMeuton, xotopble Iro3BoJIIltJrlI cAeJlarb BbI-

BoA 06 aHo;arr,rrx B xlrMuqecKoM cocraBe atuocQeprt.Y644 Her. Korga [oflBrlJracb

Bo3Moxrrocrb rrpoBoAurb Ha6JrroAeHr.rfl i flocrarorruo BbIcoKuM pa3peIxeHLIeM c fI3C-
Marpuqefi, Mbr [pogoJrxc,rJrrr Ha6JrroAews Y644 Her c qemro u3yqeHus sBoJrloqr{oHuo

@ T.M. Pa.rxoscxaq, 1995
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Ta6nuqa, !

Hexoroprre cBeAerrn, o 3Besle V644 Her

ItllTepecHbrx oJreMeHToB C, N u O u uoucra [p[3HaKoB BTopurrHoro KoMroHeHTa B crreK-
toii"noroobre 

cBegeHr{r o 3Be3[e V644 Her rpuBeAe'br s ra6r. l.

1. MATEPI{AJI HAEJIrcIEHI,I,I

Ha6rrcgeuufl rrpoBoAr,rnucb.:rra2,6-MpeSnerrope rrM. aKaA. Illairna Kpur,lcxoir acrpo-
$u:uvecxofi o6cepBaropun c fl3C-uarpuqefi Xenrcuucroro ynr.rBepcurera (Ouunxngua)
tl2l (600 x 380 unrcen) u orevecrnenuori fl3C-r"rarpr.rqefi [13] (580 x 520 uurcer) coor-
BercrBeHHo n 1990 n 1992 rr. Marpuqu pa6oranu n Qoxce ryge guQpaKr{r.roHnoro
cnexr:porpaQa Bo BTopoM roprAKe. O6paruar n[neirHaq A]rc[epc[, c[eKTRoB cocraBJrsJra
3 A/r',n*1, c[eKTpaJrbHoe pa3peuenne 0,1 6. flp4 Ha6rroAeHE x oAHoBpeMeHHo perr{crpr{-
poBaJrcfl crreKTpaJrbHufi raHrepraJr oKoJro 30 A. Kax [paBr,rJro, B TeqeHue ogHoft noun
AeJraJrocb HecKoJrbKo excuosnquri, [poAoiDK[TeJrbHocrb orgemnofi oKcrro3rrqu[ cocraBJrflJra
50-60 Ntau. Y.racrKr{ cleKTpa 6urrir qeurpfipoBaHbr raKr,rM o6pasou-, qro6u s Ha6rro-
gaeulrfi r{HTepBaJr uonaAaJrrr r,rHTepecyrcqr{e Hac Jrunurr C, N, O.

Ta6ruqa 2

Hexoroprre ggnurre o na6lrogenurx

Aara 9op6 Iu"rrp, A .[ara 9op6 Io"rrp, A

l3-14.03.90
t9-20.04.90
9- 10.06.90

l0-11.0(r.90
9-10.08.90
7 8.05.92

0P,61 8

0,744
0,042
0,129
0,443
0,558

6rs6, or
6t56
6156
5052, Cr
5052
6156

24-25.06.92
25-26.06.92

7-8.07.92

9-10.09.92

0,930
0,01I
0,01 6

0,023
0,028
0,215

6156
6156
5040.

8683, Nr
6156
7773,Or

B 'ra6n. 2 upegc'raaneH Marepr{aJr Ha6rrroAeHwfi Y644 Her: gata Ha6[roAeHr.rri, $asa
op6nramuoro flepr{oAa, coorBel'crByloillaa rraoruenry cepe[lrrrbr ua6ruogeuufi gauuoro cner-
TpaJrL,HOrO r{HTepBaJra, r.r AJrr{Ha BoJrHr,r, Ha Koropyrc 6un qenrprpoBaH yvacror. Qasu
op6raT ansnoro flepr,rola (o'a. nroporl cro6eq ra6r', 2) Br,rqr{cJreubr cornacHo e$eueprage,
rrpr.rBegerrHori s xa'rarore [11] qna Y644Her. Ornorueuue clIrHaJI/IuyM IIJrfl creKTpoB B

oKpecrHocru )" 8683 cocraBlqr S/N = 5G-70, Arrfl ocraJlbHrrx S/N = 100. 'lexnura o6pa-
6orru Ha6rroAeHurt onucaua n [1].

Tar nuguo r,r3 Ta6rr. 2, uauu,u Ha6[roAeHr.rq V644 Her AosraroqHo xoporuo pac[peAeJIeH[,I
ro Sa3aM op6rnr:anr,noro [eprroAa. Oguaro rp]r paccMorpeHllu cleKTpoB B pa3nble Qa3bI
r{aM He yganocb o6Hapyxlrrb KaKl4x-Jrr.r6o oco6eHHocrerl, ror:oprre MorJrr,r 6r,rrr BL,rsnaHrr
BTop[qHbrM KoMrroHeHTouY644 Her. floerouy Haru[ gansneriruue rrccneAoBaHr.rq creAyer
orHocrirb x r.nannorl 3Be3Ae.

2. SKBI{BAJIEHTHbIE IIII4PI,IHbI. CprJIbI OCqI4JIIflTOPOB

B 'ra6n. 3 n nepaux rpex croJr6rlax [ocJreAoBareJrbHo npr{BeAeubl AJrrrHr,r BoJrH HccJre-

AyeMbrx sgecr runr,rft, HoMepa MyJrbrr{rrJreroB r,r cr{Jrbr ocqulrqropoB lg &f, Irlcroqnr,rrn cu"rr

ocr{r{JrJrrropoB, KpoMe SiI [14], Te xe, qro Ir B [1,2]. B rpex nocJleAyrorqux cr:ol6qax
ra6n. 3 gar.u: W7- cpeAHee 3Har{eHr're gKBrrBaJreHTHofi uIIIpuHbr, N - vucro Ha6ilroAeHr'rri
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Sreues'r,
1., A

Mym-
THIIJIET

te Ef Itu1, r.rA lge 3ne-
MCHT,

1", A

Myrs-
THNJIET

te sf W1, r-lA N lge

Ta 6 n u q a 3

Cnrcox ncc.negoaanHux .rnurft B cllexrpe Y 64 Her

CI

5052,12

NI

8683,38

8686, I 3

OI

6 t 55,99

6156,76

7171 ,96

'7774,18

't775,40

Nal

6154,22

6160,75

SiI

6145,08

6155,t4

SiII

.5056,02

3 8,30*

I 7,29

l 8,09

3 9,09

2 8,85

I 8,79

I 8,61

| 8,67

4 6,t4
I 5,98

7,45

7,32

4 7,32

SI

8694,77 6

CaI

6t61,29 20

6162,18 3

6163,76 20

6166,44 20

SclI

5031,02 23

FeI

5044,22 318

5049,82 ll4
505 l ,61 16

s065,02 1094

5Cr8,77 383

6165,37 1018

8674,32 339

FelI

6147,'t4 74

6149,25 74

1

4 6,31

9 5,85

8 6,20

7 6,21

t2 -t,49

+0,14

-0,21

-0,66
4,45

+0,35

+0,21

-0,02

-t,57
-1,26

-l,48

-0,84

+0,52

24

36

l3
13

237

192

167

l3
t7

+0,55

-1,27

-0,09

-1,02

-1,14

-0,34

--2,3t

-1,46

-2,80
-{,39

-1,22

-1,32

-1,70

-3,00

-2,87

9l

36

177

47

38

1

I

10

10

I

I

I

5

5

I 15 1 2,82

100 [7] 2 2,70

2t5
489

29

29

32

130

l4l
105

l0
110

74

67

8 7,48

8 7,09

7,20*

3 7,68

3 7,20

2 692

| 7,40

9 7,45

9 7,26

llpnuevanue. 3segAoqxofr o6c)3}raqeHbr co,qepx(aH[c lg e, no.nyverutle MeroAoM cHl{TerlrqecKoro cIIeKrpa.

orAeJrbHofi Jruqtt1r u lg e - coAepx(aHrre gJIeMeHTa, BbIqI{cJIeHHoe rro AaHHofi ltrz,uuv, UI3

flepeq[creHHbrx B Ta6n. 3 gJreMeHToB a3or, KIrcJIopoA, Harprlfi' KpeMHIrfi, cepa 3Aecb AJrr

V644 Her 11CcJIeAyIoTCs B[epBbIe, oCTaJIbHbIe - yrJIepOA' KanbqlIft, cKaHAI'Ift, x<eJIe3O -
Ha6nroAarucb Lr 6bIJIrr fi3yqexbl HaMI'r paHee [7].

3. XIIMI/ITIE CKI4[4. COCTAB

Cogepxanur eJreMeHroB lg e(El) B arMoc$ep ey644 Her 6urr oqeHenbl Ha ocHoBaHEII

uofieun 7e6 = 7050K, lgg = 3,8, \t= S, xv.lc, KoTopafl flplIuflra HaMII B [7]. Conep-

xagl{r Bcex oJIeMeHToB, KpoMe yrnepoAa, 6rrrtu srr.rucneuo rro gKBITBaJTeHTHbIM'ruI{puIIaM

W7, alge(C) - MeToAoM cuHTeTEqecKIIx c[eKrpoB coglacgo MeToAIIKe [15]. Kar yxe oTMe-

araJrocb Bbrrrre, orleHKrr cogepxamd no rrHAI{BIrAyaflbHbIM ltlrmfrttrAaHbl B no9leAneu_cron6-

r{e ra6Jr. 3. B m6n. 4 (sror-6eq 3) npunegenbr ycpeAHeHHbIe 3HarleHlrfl lg t, ecrra.na6.nroAa-

Jrocb HecKoJrrxo ruunft AaHHoro eneuenra, AJIf, cpaBHeHIIt 3Aecb xe (cron6eq 5) Aanu re-

rrqrnbr lg e coruacuo QotorpaQrrrecKnM xa6mogemuu [7]. B [ocJIeAHeM cron6qe ra6t' 4

AJrfl cooTBeTcTByrcu{rx gJIeMeHToB [puBoAIIrc, coAepxaHre lg eg na Comrqe. Ccrrlxu na

crarLra, r.r3 Koropbrx B3rrbr 3HarreHr{fl lg €o, Mox(Ho nafitu n [2]. PaccrtrorptrM rax<gufi

tg
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9JreMeHT B OTAeJIbITOCTLI U IIpexAe Bcero re tr3 Hrrx, Koropbre yxe uccJreAoBaJr[cb Ha-
M,r4u).

Xeneso. C fl3C-r'rarpnqeri xau yAaJlocb na6nroqarr ceur nr.ururi nefirpalruoro x(eJre3a
I'I ABe I'IoHI'I3[poBaHHoro (cu. ra6t. 3). Yuutuna, crarrcrr{Ky uadmogenuft n xaqecrso r1a-
nYlYul roryrIIrJII'I cpeAHee coAepxaHlle xeJle3a uo II3C-na-6nIoAeHlrflM paBHbrM lg e(Fe) =
= 7 ,32, arro oKa3aJrocr 6nr.rgxuu 3uaqeHuro lg e(Fe) -- 7 ,29 (ra6n. 4) no eororpaeivecrr.rrra
ua6mogeuuarr'r [7]. CparueHl{e c coJIHerIHbrM coAepxaHueM flogBorser npegnonoxnrb, rrro
coAepxaHr.re xeJre3a n aruocsepe Y644 Her uuxe coJruerrHoro ua 0,25dex, r.e.
rloArBepxAaer cAeJraHHufi panee [7] nrlnog o rroHr{xeHHor*.r s V644 Her coqepxanuu
xeJIe3a.

Ka.nrqufi. flo rper'r rr3 qerblpex ua6lrcgenHrrx c fl3C-xauepofi luur.rri xanr-
qua CaI (ra6n. 3) uonyueno.cpeAuee coAepxaHrre lg e(ca) -- 6,23.Irtt:glnro x,6162,1g cal,
:KBuBaJreH,rHas 

uupuHa roropofi oKa3aJracb 3uarrrrreJrbHofrt W7 = 177 rrrA, AJu or{eHK}r
lg e(Ca) sY644 Her urt He I{cloJIb3oBaJILI, TaK KaK cr.rJrbubre JrrrHnrr 6oree qyBcrBr.rrerb-
HbI K MuKporyp6ylentHgcrrr I{ 3aryxaHrllo, BcJreAcrBlre trero Moryr gauarr MeHee
rolHlle 3HaseHr{, lg e. Taxr.ru'o6pasou, ronyqeHHoe 3Aecb coAepxaHrre lg e(ca) == 6,23 oKa3aJrocb He3HarruTerbHo Bbrrrre lg e(Ca) = 6,12 co"nac"o tZ]l npr.trr.r_
Ma, B .KarrecrBe cpegueft Berurrr.rHbr lg e(Ca) = 6,15 rr cpaBHrrBax c Connqerr,r
(ra6u. 4), uoxcHo crrl{Tarb' rITo coAepxaHl{e Kanblllrfl s V644 Her Hr,DKe coJrHeqHoro Ha
0,21dex.

Cxauufi. B ncclegyeMblx c Il3C-r"rarprqefi yvactxax HaM yAaJrocb na6nrogarr
JtI{Iub oAHy JrrIHtrIo cKaHAr{a ?t 5O3I,O2ScII. lra JrrrHr.6 B.rrucJre AByx Apyrux ,rr4_
Hufi scII (1,5526,81 t ?u4294,77) ta6mogarracb HaMr.r raicx<e n t7i. kar'urg"o ,.ta6l. 3, ee sKBI'IBaJreHTHat lllrrplrHa uui:et 6nusrue 3uarreHr.rr no niC-naOJrrogeHrrrM
u QolorpaQurrecKl,IM [7], u coornercrBeHro orrrM 3narreurrrM noryqaer,a lg e(Sc) = 2,82 m
lge(sc) = 2,'70. cogepx<axur xe ro 7u55z6,Bt n\u4294,77 pu""u, lgilSc;'= z,,sg n
lg e(Sc) = 2,38. c yverou BecoB oKoHqarerbHo npuur*rae, tg eisc) = 

'2,66,
rrlo ro cpaBHeHlrro c coluqeu gaer geQuqm c*urgllfl n arr'roc$e[e'y644Hei -- 0,34dex.

Yraepoq. c fl3C-rarraepoift, rax xe, KaK u a [7], uu na6nroganrr oAHy JruHrrro
yrJrepoAa )v 5052,12_cI, xoropaa B cr.rHeM KpbrJre 6leHgnpyercs nunraert xeJre-
sa 1,5051,61 FeI. B [7], oqenunnpu6nnxenHo eKBrrBaJreHTHyK, -rprry ]uso5z,l2cl,
roryrrr{Jrr.r coAepxaHrre yrJrepoAa n Y644 Her parlrrru lg e(C) = 9,41. 3gecr uu paccqu_
Tarrr.r cr.rHTern.recrEfi c[eKTp B r.rHTepBaJre AJrr4H BoJrH ],5050,6 - 5053,04 , cpannrnu e"o c
Ha6lrogeHnrrr"r (puc. 1). Ha pnc. 1 uoxa3aH oKoHrlarenumrfi Bapr{aHT crnrrrerr.r.recroro

Ta 6l u q a 4

Co,qepxannl oreMeHToB n aruocQepe V644 Her n Ha Colxqe

I

2

5

2

2

I

SI

CaI

ScU

FeI

FeII

CI
NI
OI
NaI

sil
SiII

8,30
7,82
8,86
6,1 I

7,38
7,32

8,60
8,00
8,86

6,28
7,65

7

7,03
6,23
2,79
7,24
7,36

1

2

28

IZ

I

3

I

6

2

- 7,20
6,12 6,36
2,69 3,00
7,30 7,55

7.22 7,56
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Puc.l.Cpanxeullexa6rrrcgexuorocneRTpa.3Be3AbIV644Her(ulrpllxonal.luuul)cc[HTeTutIecK[u(cuoruuaa
ruuru) n o6rr"., aunnfi CI 7\ 5052,12 u Fel I 5051'61

Pnc.2.CpanuexnecoAepxaHH'gJteMeHToBnarnocQepeV644HercHxcoAepxaHleuuaCojtsue
To.rxn - srer{e}rTbr, coAepxaH[e KOTOpbIx o[peAeneHo:gecs, xpyxru - n [7]

crreKTpa, KoTopbIIi floflyqeH IIpI{ cKopOcTI{ BpaIIIeHI{fl D Sin i = 18 rrtl/c' cOAepx(aHusx

xeneea lg e(Fe) = 7 ,20' y"'"plgu lg e(C) = 8'30' Kax nngno u3 pprc' 1' corracue Mex[y

paccqllTa,Hrrr'r u na6lroi""tio't nio$t"t' AocraroqHo xopouee' Taxuu o6pa3oM'

3Har{eHr,re lg e(c) = g,30 oKa3aJrocr, Bcero Ha 0,ldex Hr,rxe BbI.IICJIeHHOTO paHee [7]'

rip"""tu" ig ifbl = 8,35, roryrraeM r aruocQepe Y644 Her ornocureJlbHo coluqa

n"$rqrt yrrripogu s O,ZSaex' (-3ar"retur'1,-tITo flptr pacqerax cuHTeruqecK"'-:i:5ip:

AJI, ofipeAe ile:Hl4fl, coAepx(aHuq Toplrfl [8] r'arr ,IcnoJIb3oBaJIIt BeJII{qI,IHy 1) Srn , =

= l6 xr"r/c.)
Ilepefigervr Te[epr, K paccMoTpeHI,IIO 3JIeMeHTOB' CoAepxaHI{rI KOTOpbIx 3Aecb [oflyr{eHbl

"tTliil 
".K 

yxe orMeqaJrocb BbIIrIe, rI3C-na6nroAeHI{, B o6flacrl, Itu,,tu "':'i- } 1:::
oKa3aJIIICbHeAOCTaTOaIHOBbICOKOTOKaTIgCTBa'AJIflaHaJII{3aMbII{CIOJIF',3OBaJIIIJII{IIIbOAHO
,u6rog"rr" (cu. ra6l. 2). Oqenxn coAepxaHI,IIi a3OTa 6buII'I [oJIyrIeHbI IIo 9KBI{BaJIeHTHbIM

;;il try* ,r"r;n ilSOAi,:s r.r L g6g6,t3 NI. Osn paBHbI coorBercrBenuo lg €(N) =

= j ,29 tr8,09. ftpr.rgaBafl 6orlblrlril nec nropot'ly 3H9aI-e1I'IP (9'I"".:: lg e(N) ro etofi IrlT:uLtLl

6orree yoepe""u;, o*o,,.,aTeJlbHo [pIIHI,IMaeM gnfl,Y644 Her tg e(N) = 7,82,'ffo HI,Ix(e coJI-

Kucrropoq. C qerrr,ro ortpeAeJleHl{fl coAepxaHl{,I KuclopoAa sY644 Her c fl3C-rar',repofi

uu ua6lrogaJll,I ABa'p,nn"'u. }u6|55,99,}u6156,76,x6158,19 oI r }' 7771I,96, }'"1714,18,

x1175,40oI. IIo"n"grrflfl !fiiilwfl [epBoro TpI{[JIeTa He l{c[oilb3oBaJlacb BCJIeACTBIIe ee

6rengupora Hufl, a rro AByM repBbIM coAepxaHlle oKa3aJlocb B cpeAHeM paBHbIM lg e(O) =

= 8,97. Ilvlrltttt BTopOro TpI{nJIeTa AaIOT HeCKOJIIKO 6Olee HIlt3KytO BeJII{qI'IHy CoAepx<aHI{'

rg e(o) = 8,69. I,I:necrHo 116], .tro iltt:Ht4t4)t7772J7',75 rlyBcTBrreIbHbl K oTKrIoHeHIIto o'I

JITP,noe'ro*yu"rr'rr,u"og"p*u"'xlge(O)[oyKa3aHHbIMJII'IHI'IflMlrloxet6urs
HeAocTaToarHo HaAexHa. Kax 6rrno IIOKa3aHo n [17], AJIfl 3Be3AbI 20 c vn coAepx<aHl',Ie

Kr,rcJropoAa no Tpr4[JreTy x7772-7775 [pI{ oTKa3e OT JIOKaJILHOTO TepMoAI',tHaMI{rIecKoro
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paBHoBecm oKa3aJlocb HLDKe (-O,lsdex), uet'r upu rpelnonoxexnn JIIP. flogo6mte p$yJrb-
. Tarbl 6rtrul nonyveHBl B [18] gm 15 Am-enesg. Taxuu o6pasou, yqr,rrbrBafl cKa3aHHoe,
MoxHo oxuqarb, qro [oryqeuHoe HaM[r Ha ocHoBaHrrt 7u7772-7775 cogepxanue ,qniy644 Her lg e(O) = 8,69 na caMoM Aene BBIIIe peanbHoro ll cornacHo Harrr]rM ua6urogeHrur'r
ero MoxHo paccMarpllBarb KaK BepxHee 3HarreHrre, KoTopoe TeM He MeHee oKa3uulocb HLDKe
lge(O) =8,97 no rII{HI{IM 1,6155,99 u}u6156,76. flpnganax rocJreAHeMy 6onurufi nec,
oKouqarerbHo fiprrHr.rMaeu lg e(O) = 8,86, qro no3BoJrrer [peArronararb o 6nnsxou K coJr-
HetrHoMy coAepxaulr{ K}rcnopoga s V644 Her.

Hatpnfi. C fl3C-r"rarpuqeft Hau yAaJloch na6ruogarr ABe Jrr.rHurr nefirpanrnoro Harprrrr,
rI' KaK BI{AHO }Is ta6r. 3, onu Aalor Aocrarouno 6gnarue 3uaqeHr.rf, coAepxaHr{r. Cpegxra
BeJrutIIIHa lg e(Na) = 6,11 oragaJlacL HrDKe conne.rHofi na 0,17dex.

Kpenrnufi. B uccnegyeuux c Il3C-uarprqeft yqacrKax sY644 Her, u panrure u 26And ra

44Tau [1, 2] rnlrr ua6urcgamr ABe nr{Hrru nefirpanrnoro KpeMH}rf, 1,6145,08 u?u6155,22 SiI
I,I OAHy JII.IHRrc I,IoHI,IsoBaHHoro I,5056,02 SiII. HanoMHI{M, qTo KaK grre 28And, TaK }I AJIg
44Tau n [L,2] raun 6rrno flonyqeuo pacxoxlenr.re B 3HaqeH[sx coAepxaur.rf, uo lltuuru SiI
u SiII, paBHoe 0,5dex. Kax noxasaHo 3Aecb, upr.r.runofi TaKoro pa3Jrlrqlrr, rro-BuglrMoMy,
sBJlflJrocb uc[oJlb3oBarure r [1, 2] rvrenee roqHbrx cuJr ocq]rJrJrrropoB lg gf. Haru yAaJrocb
orbrcKarb 6otee cBexc{e orpeAeneHru lg gf Uq AJrfl yKa3aHHux m.rHr.rfi SiI (cu. ra6l. 3). C
err{Mrr 3rrarreHrrflMr.r lg gf 6:r.n:a paccvurixu lg e(Si) sY644Her, r, KaK Br.rAHo ns ra6n. 3,
oqeHKrI cogepx<aHrft uo SiI ll SiII gra eroli sresgu oKa3aJrncb 6nragruur.r. Cpanreurae
cpegnert aenu'1uHut lg e(Si) = 7,35 c corHequbrM 3naareHrreM noKa3brBaer ge$ufiur eroro

' oJIeMeHra'B Y644Her, pasHrlfi -0,25dex. Mrr raxxce repecqnranu cogepxaHraa lg e(Si) c
rroBblM[r lg gf gnx 28And u 44Tau, B pe3ynbrare sero oKa3alrocb, rrro cpeAHrre BeJrrrq[Hbr
cogepxaHufi KpeMHr.rf, lg e(Si) = 7,51 (28And) u lg e(Si) = '1,52 (44 Tau) 6nasxra coJrgetrHbrM
3HAqCHI,IqM.

Cepa. finx oIIeHKII coAepxaHl{f, cepbr B Y644Her Mbr Mor:rr,r uc[oJrb3oBarb Jrr.rrub oAHy
JrI{HI{Io cepu l, 8694,77 SI. Ee oKBrrBaJIeHTHar, fiiapuna 6ula oupegeJreHa rto rpacuofi no-
JroBfiHe npo@r.rla rr yABoeHa, TaK KaK cl{Hee KpbrJro stofi Jtuntru 6neugupyerca. Cogep-
xanne cepbr oKa3aJrocb paBHbrM lg e(S) =7,03, qro Hr.rxe coilHeqnoro Ha O,l7dex u 6rusKo
K ToMy, rrro rorytreuo gtr 28And w44Tauall,2l.

,Cogep>xaxue eJreMeHToa n aruocQepe Y644 Her ornocurenruo ColHrla A lg e(El) =
= lg e(El)* - lg e(El)6 rrpeAcraBJreuo ua puc.2.

4. OEC)rXIEH?IE PE3YJIbTATOB [I BbIBOAbI

ocranosur{cfl. Ha gJreMeHTax c, N, o. [ns rpex [ynbclrpyrorrlux 3Be3A Tr{[a
6 sct pesynrrarbr, rroJryqeHHbre HaMu sAecb u n [1, 2],-cnegyrorqr":llr"ocrrenrno'cory-
qa):

_ - 
coAepx<aHrre yrJrepoAa lg e(c) oKa3aJrocb aryrb HrDiKe y Bcex rpex rynbcupyrcqnx y

28And u 44Tau ua {),10dex u ua 4,25dex y V644 Her;
coAepxaHue asora lg e(N) n nau6onrurer'.r geQr.rqrre (-0,55dex) Ha6nrogaercx y

2!419, rorAa KaK y 44Tau a Y644 Her ono coorBercrBenHo paBuo -0,25dex r.r

-0,20dex;

---49t"rlyr Kr,r.crropoAa y 28And cocraBrser -0,36dex, y 44Tau ncero -0,lldex, gna
Y644Her lg e(O) oKa3aJrocb 6rugrfiru K coJrHeqxoMy 3uaqeHr{rc.

^^ SuI y,'<e Heon'orrpar,o orMeqarocb (cru., naupuuep, [r9]), ryJrbcr{pyrcqr{e 3Be3Abr
28And, 44Tau sY644 Her uueror auor"ranrxrrfi xxr'rr.recKuftcoirau-.rogo8no Am-sneagar,r,
Ho c MeHee BblpaxeHHoft crenexrro-anouaauft. flpegcranlaer r.rHTepec cpaBHrrrb co4ep-
xaHr.rrr C, N, o B 3Be3Aax gTrrx AByx rlrrroB. [Ig rau6oree [o3gHrrx pa6or, rge ,"ar"lb-
BaJII'ICL gJIeMeHTbI C, N, O B MeraJIJII,IrIecxnx Am-sse3Aax, cneAyer y[oMsuyrb pe3yJrbrarbr
Po6r n Jlar"r6epra [20], casauona [21] u Ban Beep-Meuuepera r.r gp. [1g] (s tt-gl usro-
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Prc.3. C-ogepxauru yrnepoAa, a3ora Il KrruopoAa B Am-3Be3Aax

cornacHo [21] (ro.lat)
Kpecrruor - cogepxaHl{e C, N, O gre V644 Her tto pe3ynbraraM

AaHHofi g!'arbtr tr Anr 28 And u '14 
Tau couaclto [l' 2]. Illtprxonrte

JrtrHrr[ - coJrHerlHoe coAepxaHne c, N, o (cl'1. ra6n. 4)

x(eHbl pe3yJlbrarbl [3yrleHufl ToJIbKO COAepXaHI{f,

KucropoAa An, 15Am-38e3A). ABropbI [18, 20,ztl
oTMeqaK)T rIOHIr)(eHHoe orHocIrreJIbHO cOnHIIa co-

AepxaHufl C, N, O B rrcGIIeAoBaHHbIx I'IMrr 3Be3Aax'
-Ha 

pnc. 3 urt nponoAl'IM cpaBueune conepxaul'Ift
tg e(C, N, O) nng rynbcupyrcqnx 28And, 44Tau n

ilqqner coilIacno HaIuIrM rrccJreAoBautrf,lra u gnx Am-

3Be3A ro pe3yJlbraraM casaHosa [21]. Taxoe cpaa-

HEHIIE MbI CTIIITAEM NPABOMOIIHbIM, IIOCKOJIbKY AJIfl

nyJrbcl{pyrcqux u Am-3Besl [21] MbI I'IMeeM o[Hy

cucreMy SKBTTEaJIeHTHbIX Umpr{}r' TaK KaK MarepltaJl

na6mogeuuft n o6oux cnytlaflx rloflyqeH Ha oAHIrx u

Tex xe uHgrpyMeHTax, ero o6pa6otxa u gaffineriurufi

AHAJII{3 BbIIIOJIHEHbI OAHIIMII II TEMII >I(E METOAAM}I.

Ha ocnoaaxttu puc. 3 ttloxtto, flo-BllArrMoluy, cAe-

Jlarb 3aKJIIoqeHue, rlro y 28And (Ierr = 7900 K)

coAepxaHuq a3oTa rr KrrcJropoAa 6lngrr I{x coAepxaHl{sM AIq Am-snegA 6llrgrux e$sex-

T,rBHr,rx TeM[epaTyp, a co[epxaHlle yruIepoAa 6lux<e K coIHerIHoMy' [its AByx ApyrI'Ix

asesg 44Tau (T"r = ZtOO f) iVeqq Her geQuqur Bcex rpex srleMeHros C, N, O, nepoxr-

Ho, MeHbIIre, rreM AJIf, Am-gsesA.

Mtr npegnoJraraeM [poAoJrx<r.rTb r{3yqeHl,Ie cogepx<anurl C, N, O n atr'aocQepax [yJIb-

c,py*o,q,* tana 5 Sct u uageeucq' IITo AonoJIHI,ITeJIbHbIe AaHHr,Ie [o3BoIqT HaM cAeJIaTb

6onee onpegeJleHHble BbIBoAbI'

B sarflro.reHr{e aBTop 6narogapr.rr JLC. Jko6rauKoBa 3a [oJIe3HbIe KpI'ITuqecKue 3aMeala-

HII,I' BLICKa3aHHbIe IIpII aITeHI'II,I pyKOIII,ICu'
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yilK s24.337

AECOJIIOTHAfl CIEKTPOOOTOMETP}Ifl HOBOII JI}ICUTIKI4
1984N1(PWVul)

B.H. Bypnauren

Ha ocsonaullu a6colrorsr,tx cnexrpo$oToue'rpHqecKr{x xa6arcgeuru)i PW Vul (Holori Jlncuuxu l9g4 N l),
BLInortIeHHblx Bo BpeMrI nepexoguofi craAuu c 17.08.1984 r. no 6.10.1984 r., oqeHeHa BeJrurrr,rHa Mex3Be3AHoro
norJlorqeHHr Av =1"',8. B reqeulre nepuoAa ua6rrcgeunli TeMneparypa ncergoQoroc$epbr r.r3MeHrrJracb or
18000K go 30000K, ererrpoHuaq rrrorHocrb n o6oroqxe - or ne=e-3).10e go n" =(2-3).108 cu-3,
xoe(r<puqnent AlrJtloquu - or W = l0-4 - l0-s Ao IV = l0-5 - 10-6. 'l'euneparypa ra3oBori o6o.[o.rx[
7. =(10-20).103 K, nepoarHocrr, BbrxoAa iu-KBaHTa 9rz=lO 2.

THE ABSOLU'I'E SPEC'TROPHOTOMETRY OF pW VUL (NOVA VUL 1984 N 1), by v.t . Burrutslrct,.
The absolute spectrophotometric observations of PW Vul (Nova Vul 1984 No l) have been carried out during the
transitiorr phase from 17.08 to 6.10.1984.'l'he interstellar absorption was estimated is Ay = 1,,,.g. The temperature ol
the pseudophotosphere was changed from 18000K to 30000K during our observations. Some parameters of tlre
gaseousshell wereestimated: electrondensitywaschangedfromnr=(2-3) 109",n-3 to n"=(2.-3).l08cm-3,
dilutionfactorfromlv=lOa-105 toIV=105-10-6.Theelectrontemperaturewas4=(10-20).103and/t,_
quanta escape probability 0rz = 10-2.

BBEAEHI,IE

Hosaq Jlucu'trrn N 1 (PW Vul) gocrurra MaKcr{MyMa cBoero 6necxa mv = 6,,1,4 [pr{MepHo
4-5 anryc'ra 1984 r. Bepxnr.rll llpeAerlpKocrrr 3Be3Abr repeA BcubnrrKori, HariAeuuirft [rop-6exou Ir Ap. [1], cocraBJlfltolqufi. B = l6'tt,3, ne cJruuuKoM [porr{Bopetrr,rr orIeHKe IIIao tj],
cAeIIaHHoIi IIo IIaJroMapcKoMy aTrracy: frps= l'|n,. Ha.rafituL,lri yqacToK KpraBorl 6;recxa
nocrpoeH Xaxe [3] ro rIrIacrI,IHKaM KoJIJreKqr.ui 3ouue6eprcKorl o6cepBaropun r.r IAI{ilI
Harrr{Haq c2l wto.Ilq, KorAa 6necK 3Be3Abr cocraBJrsJr mpg= l4r,,3.llepraa oiqeuxa, [pr.rBe_
/{eHHafl B o63ope Illeefiqepa [4], ornocr.rrcrr yx<e x 27 uwts,. Ilpr.u,lepuo B ero x(e BpeMq
Harlarbl Ha6rloAeHlrq Kygaruxunor:r u AHApoHoBur'l [6]. Cnognaa Kp[Baq 6[ecxa, .ro"rpo"r-
uax IllneriqepoM [o Sor:orpa$uuecKr,rM r{ Br,r3yaJrr,HbrM Ha6[roAe;r.rqM, o6ecne.reHa ;xeg-
HCBHbIMI{ OIICHKAMI,I AO 

'HBAPfl 
1985 r., NPABNA, CO 3HAIII,ITETbHI,IM PA36POCOM, IOXOAflIIII,IM

Ao l'?/. oororpa$uqecKr,re orleHKrr 6necra, cAenauHbre Xare, npognenu ao AeKa6p, 19g6 r.,
KorAa 3Be3Aa ocJra6eJra I\o mpe= l6ttt,5, flepmre SoroenerrprrqecKr,re na6nrogenr,rr, Bbr[oJr_
HeHHbre lllynrror'r [5] z Po66or,,r u Ap. [7], nosnonaror ycraHoBrrrL, xapaKTepHyro ,,ocra-
HoBKy" Ha BocxoAflrrleri BerBr.r 2-3 asrycra Ha ypoBne m.y=Jm,2. B qeno,,r ><i ouy6nzro_
BaHHbr e Qoroene rrpprqe cKr,re or{eHKr{ oTHOC{TCf, K [epexogHo ft cr aguu.

Hara6onee ttolxstfi pr[ noryrleH n fA]IilI t8-ll]. Blrecre c o rleHKori 3n6lrncoua r.r gp.
ll2] s1|u [aHHbIe [o3BoJls]or rrpoclte[Irrb pa3Brrr]re KprlBoft 6lecxa florrrr.r Ao Kour{a 1986;.
B re'reslte nepexo4uort cra1vrkr 6recr sne:gbr ucnirrr,rsaJl He[paBrrJrbHbre r,r3MeH eHVr c,
xapaKTepHr,IM BpeMeHeM IIoprAKa HecKoIILKI,Ix AHefi i aM[Jrr.rTygori B HecKorrbKo AecsTr,rx

O B.I4. BypHarues, I99-5

l/2 7. tr4ssecrus KAO, r. 90
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3B*AHoft Ber[rrr.rgbr. Hau6olee 3HaqrrreilbHoe flosprlaHue (lo l') IIMeJIo Mecro r''rexgy 17 ll
18 arrycta. Kporvre roro, B orAeJrbHbre noqn 6necx 3Be3ABI uglr*exgngr ga 5-6 uun

ua 0,,03-0^,04, n Ao 0m,2 sa 2-3 'I t13], floctarouHo nnotrrrfi p'4, flonytleNnrrrt

Xaxe no BpeMrr ne6ynrpnoft craAr{r{ B KoHIIe 1986 r., no3BonI'rJI cAeJlarb BbIBoA o

uepuoAr.rlrecKrr r"*"rirrr" 6recxa, BbIgBaHHbIx op6utaarrrtM ABIDKeHrreu c uepuogot't P =

= 00,21372 * 0d,0009. Teu ne MeHee 9TII lI3MeHeHm c aMnJII{Tygofi orono 0',3-0',4 ne n

uomrofi ruepe o6truurc)T 3HaIIIIreJIbHyIo pa3Hocrb Mex[y QororpaQuuecKEMII rzo, u $oto-
,r"*rpr""i*uMu B-serr,rqr.rHaMr{, cocraBJlrrcqyrc [orITI{ 1n' B cnoe BpeMt Konotmonrrr"r u

Illeuarpuuuu [14] rax)Ke 6rrna or]reqexa 6olruras' (Ao 0a'7) pa3Hocrb Mexly rna3oMep-

,urr, , QoroenexrprqecKl{Mll V-nenuquxaur glr Horoft Jlucuqxu 1984 N 2 (QU Vul)' Ha

,u* rr"rrg, eru Sirru eqe pa3 yKa3brBaror Ha rpyAgocrb B3alIMHbIx pegyrquft II3Mepe-

Hrafi 6neCra uerynXpnrrx 3Be3A, BbI[OJIHeHHbIX B pa3JIIItIHbIX QOrOrtaerpuvecK[x CIICTeMax'

B gaunou cryqae peur uger o 3Be3Ae, 6lecx roropori B Bu3yanbnofi o6nactlr o6ycnonnen n

OCHOBHOM CBEqEHI,IEM EMI{CCI{OHIIbIX JIIIHUI'I.

Cnextpanrnrte na6gOgexllt C AOCTaTOTIHO XOpOurrlM pa3peIueHIIeM' [O3BoJLIouIlIM pag-

cMorpeTb cTpyKTypy lr,ruufi u r{3MeprrTb nyqeBble cKopocrll orAeJIbHbIx a6cop64lottHl]x u
gMr{ccuoHHbrx KoMrroHeHToB, BbrrIoJrHeHbI HarrI{Ha, c KoHIIa urors KonotrrJroBblM u Hoc-

KoBorl [9, 10], Augpufta u Ygro [15, 16], Posugo uYlgxny1a [17]. ftorsuBllll{ec' eule B

rrpeAMaKcuMurr"ort Qase euuccl{oHuble JIIIHuI{ IIMeJIII npoQunr runa P Cyg, npuqeu

"i"rf""r" 
a6cop6quonHoro KoMnoHeHra [ocTeleHHo Bo3pacraJlo or 530 Xo 730 rr'a/c r

HaqaJIy uor6pa. buucctlorurue KoMnoHeHTbI yMeubrul{n[ cBoK' ]rHTeHc]rBHocTb B MaKcrrMyMe

6lecxa ra cHoBa HasaJr[r ycltilfiBa,rbcarrocJre MaKcI{Myr{a. A6cop6lplonxrte nvtP]v]t4guQQysHo-

ucKpOBorO cleKTpa 3aMeTHbI HaIIlIHaf C 10 anryCra. I4x CueUleru{fl TaKx<e BO3paCTaJII[ OT

115b no 1500 rcrr/c. C 11 anrycra B eMr{cctrf,x rpoflBJrterct AByxKoMrIoHeHTHaf, crpyKrypa,

Koropa, coxpaHuJracb n n xe6yaapHoft craAuu [10]. IIo MHeHuIo aBTopoB [10], eto ne

[pO"[BOpeqlIT MOAenu "eraarOpuanbuoe KOJIrIIo - ABe 1roJltpfible uIanKI'I" rrpg yilIe HaKJIo-

Ha KoJIbIIa K ryqy 3PeHI'IrI O = 45o.

flapannen66i., na6nroneH[f c [oMoIq6Io cflyrgl{Ka IUE u na l^,52-cureJrecKo[e ESO so

up"r, ue6ynapuoft cTapfrrr (urol6 1985 r.) AaJIII Bo3Moxuocrr Angpe u AP' [18] oqeuutr

yCJrOBurI B TeX MeCTaX O6qIO'IKU' rAe BO3HI{KaIOT pa3Hble fifiray1fi: SJI9KTpOHHa' TeM[e-

purypu rr(NV) = 15000 t 800 K, r"(cIII) = 10300 t 600 K rr eJleKrpogga', KoHlleHrpaqut

7g r"-= 7,0 t 0,5. Vluetot\uircs, na6nrogarenrnufi uareprraJr [o3BoJIruI 9TI{M aBTopaM onpe-

AeJrr{Tb CoAepXaH}If, HeKoTOpbIX eJIeMeHTOB IIO OTHOuIeHrirO x COnne'rHOr"ry' f[OnyIIeHHbIe

uun ug6ur,<lr xucnopoga n (30 pas), yHrepoAa n (10 pas) u asora (n 200 pas) cornacylorcfl c

Ha6rroAaeMbIMII B ofioJlorlKax Apyrux HoBbIx 3Be3A I'I cooTBeTcTByrcT IIpeAcKa3aHHbIM AI'I
repMorAepHofo B3pbrBa Ha roBepxHocrn G-Ne-Mg-6enoro Kap1159'

'Ha6ryogeuur o peurrenoscKorr{ Ar{arra3oHe Ha crIyrHIIKe EX^OSAT noKa3aJIH nocre-

leHHoe Bo3pacTaHue B Teqeg1ae rOAa peHTreHoBcKoro [OToKa [19]' Oqeneno' IIT6 6enrtft

KapJrr{K AoJrxeH ,r"* ,u""y nprreplo lMq, cBeTI{MocTb oKoJIo 2' l0aL6, Maccy 060-

JIOTIKI{ IOAM,,
Cyulecrnyer AocraroqHo 6oratrtfi prg un$pa-x-qac-Hblx QorouetpnvecKlrx E cfleKTpanb-

nrrx'ua6nrogenuli n mupoKoM AI{a[a3OHe l2v22i. Ha pauuux c|taAfiflx BI'IAHbI cuIIbHbIe

rrkt:Hllttcl u NI, HeT 3aMeTHbrx MoJreKyJrrpHbrx noJroc. Habcnonaruu ulr$paxpacnux $oto-
MeTprlqecK1ax na6nrogenufi cgenag BbIBOA O ToM, uto SusuvecKl{e ycJIoBIIfl B o6o1orlKe

(ualoe coAepxaHl{e M9TaJIJI6B, MaJIaf, [JIoTHocTb t pa6pafl' r,roH[I3aIIlIf, n art6poce) ne

TTO3BoJILIJII{ pa3Bl,ITbcf, uOtqnofi nbIJIeBOIi O6ono'Ixe' MacCu nbIJIeBofi O6olOqxn OKOJIO

5.lo-loMo.
A6conrou6re cnertpoSoTOMeTpIIaIecKI{e Ha6JIIoAeHlL' T'e' I{3MepeHut a6coIIoTHbIx

IIoToKoB'BbInoJIHeHHbIeIIocIIeKTpaMH}I3Koropa3peruellxfl,[poBeAeHbIBIII[poKoMc[9IT-
paJrbHoM Arrara3oHe: or yirrrpa6uoneroeoft o6tuit, l23l Ao unQpaxpa,roftl22,24l' \nt'
'rr"* ,t"""t upu nu6ope nonionslqefi gBe3AbI cpaBHe,Irf, M.TJII{ 6rt 6rttl ucnoJlb3oBaHbl

TaKx<e na6nrogeur.rr, BbrnoJrHe.HHbre c rroMolqrro inexrporpaSa c perrxonor'r [16, 17]'

170



Otuerulr,t, v'ro yrs,paSl{oJleroBbre c[eKTpoMerprr IUE o6ecue'r[saror H3MepeHr{rI B

o6nactn 1200-3350 A, a ua6mogeHl{s c [oMolr{blo Ar{cceKTopHoro cKaHHepa, rpr,rMeHeHHoro
Cesapou u gp. [23], repeKpbrBarcr r.rHrepBaJr or 3800 Ao 8600 A, r.e. nue lr:uepeHnfi
ocTaeTc, BaxHaf CIIeKTpaJIbHal o6ragrr, BKIrcqarculaa 6alsueponcrurrt cxa.ror. C gpyrori
cropoHbl, na6lrogeuua c floMolqb]o AByxnytreBoro c[eKTpoMeTpa c perr,rKoHoM Jrl{tub B

oAHoM cryqae (2utottt 1985 r.) rpoBeAeHbl Bo BceM AocryrrHoM cneKTpaJrbHoM Ar{a[a3oHe
or 3300 go 8000 A. B qelou xe ouy6ruxoBanHbre AaHHbre oruocflrc, K orgeJrbHbrM
yqacrKaM crreKTpa H cAeJraHbr B ocHoBHoM B TerreHue He6ynxpuoli $aarr.

1. HAEnrOlE,}IVrfl,

CnertpoSoroMerpntrecxrae na6nrogeHns PW Vul na.rarrr a Kpllucxofi acrpoSuau-
'recxoli o6cepnatopuu 17.08.1984 r. u gaxouqeHrl 6.10.1984 r., T.e. rpoBeAeHbr B HarraJre
lepexoAHoro nepuoAa. Ha6nrOgenus BbIloIHeHbr C [oMoulbrc cKaHr.rpyuqero cuexrpo$o-
roMerpa ACil-38, ycraHoBJleHHoro Ha 125-cu peQnexrope A3T-ll. Br,lxogHas rrleirr,
npu6opa BbrAeJrrer Ha cneKTpe yqacroK ruupunor? oKoJro 20 A. C yqeroM cpeAHero
KaqecrBa I43o6pax<eH[s 3Be3ALI (3"-5") peaJrbHoe pa3perueHr.re cocraBJrrer oxolo 27-
30 A. IIIar cKaHLIpoBaHrq l0 A. A6comotnas xaru6porra BbrloJrHeHa c roMorrlbro BcnoMo-
rareJrbHoro cTaHAapTa C[ Lac, paclpeAeJleHl.Ie SHeprr{E B c[eKTpe xotopofi o[peAeJreHo
[yTeM rpr{B{3Kr.r K [epBr.rrrHoMy 3Be3AHoMy cTaHAapTy cr Lyr. Taxlru o6pasorr.r, cucTeMa
a6colrorHoli xanu6ponKlr ocHoBaHa Ha pac[peAeJreH]rr oHeprrr{ B creKTpe cr Lyr,
oupeAerleHHofi XaputoHonuu [25]. 3ta cuertpoQorouerpu.recKafl crrsreMa orrnqaercf, or
fipl{MeHreMofi Irauorlrulr [ccJreAoBareJrflMr,r crrcreMrr Xer:reca 126] ue 6onee \eu Ha 3Vo s
yrlacrKax c[eKTpa, cno6oguux or nnnlrfi. Ha puc. 1 glr npnuepa lpr{BoAflTcs HeKoropbre
rr3 noryrreHHblx clreKTpoeHeprerllrrecKlrx KpuBbrx, orHocqu{[ecq r nau6olee xapaKTepHr,rM
MoMeHTaM ua rpraoorir 6recxa,

Y.ractox xpunoli 6recra, r.rso6pax<enur,rri ua puc. 2, nocrpoeu uo uan6onee HaAexHbrM,
Ha Harrr B3HrsA, $otoenexrprrqecKrrM H3MepeHrrrM [6-8, I l, 13,20]. Kpecruxaun orMer{e-
Hr,r 3HaqeHus, V, B-V uU-8, tpnaeAeHHbre n ra6l. 1. Onn olpeAeJreHbr flyreM
rlepeMHoxeHlrrl KpIrBbIx peaKrlwr cr{creMbr UBV [27) r rolyqeHxbrx crreKrpoeHeprer[qecKr,rx
KpLrBLlIx. Bt t.rllcreuHlle 3HatIeHI{, c rorrHocTbro Ao HecKoJrbKI{x corblx snesgnoli BeJIHrIItHbr
corJlacyrcTc, c na6nrogeur.raMl,I ApyrHx aBTopoB. Taxuu o6pasou, HecMoTpf, Ha [eKyJrqpHoe
paclpeAeJreHl{e oHepruu B cleKTpe 3Be3Abr, orun6xu peAyKrluu K craHAaprHort cr,rcreue
oKa3aJrr{cr, [oprAKa orur.r6or na6nro4exufi .

Lls puc, 1 nuguo, rrro, HecMorpff Ha HenpoAoJrxureJrbHbrri unrepnan na6nrcgenr.rir (r'leut-
rrre floJlyropa uecxqen), B crreKTpe Honol:r ua6.nroganucb 3aMerHble r{3MeHeHr{rr, B urorueri
tlacrl{ pl{c. 2 noxagaurt orHocHTeJIbHbIe r{3MeHeHI{Jt LrHTeHcr.IBuocteft BoAopoAHbrx nunlrfi u
IIoroKoB B yqacrKax KBa3HKoHTT{HyyMa, orMerreHHbrx Ha puc. I crpenxaupr, Oco6oro
ynoMIrEaHI{q 3acJryx<r,rBaer r,r3MeHeHrre rroroKoB B JrrHurx [Ol]X5577 u [NII]],5755,
orMeqenHbre Ha pr{c. 2 xpyx<xauu, Ilocxomry rroreHrl[aJrbr rroHr{3aqr{rr OI u NI 6nusrr, a
loreHul{aJrbl IIoHI{3aIIEI{ OII n NII raK)I(e He cr,rJrbHo pa3rEqarorcr, Bo3pagraHr.re orHorrreHr{s
[NII]],5755/[Ol]?,"5577 orpaxaer rr3MeHeHHe srereHrr r.roHr.r3arlrrrr n o6oro.rxe.

flolyvennrte AaHHbIe I,IcKaxeHbI Mex<3Be3AHbrM [orJIouIeHEeM, Berruql,Iuy Koroporo
pa3Hbre aBTopbr or{eHr.rJrr,r pa3[r,rtrHbrMn MeroAaMr.r. fepq u Ap. [21], Koropbre He yqnrbrBarr.r
Blrutflrrtts. Mex3Be3AHoro flourorqeHl,Ir, orleHlrJl]r paccrorHr{e Ao 3Be3Abr r = 6,35 t 0,35 rnr.
flo unteucuBHocrll Mex3Be3AHoir tunum CaII [rop6er u Ap. [1] onpegenr.rJrr,r 3HaqeHr{e
norJrorUeHl{s B BLI3yaJIbHoli o6lacrn Av = 1,4 rr paccroflHr.re r = 1,2 xux. Oqeuxa, cAeJraH-
uaa MupourHr.rqeHKo [28] no cpegueir 3aBucuMocrr{ MexAy U-B u B-V na cra1ru
cra6wnuzatlvtn xpr,rnorlr 6lecxa, [pr{BoArrr K 3nar{eHr{ro Av = 1,,,57 t 0m,l2, Ban gen Eepr u
Iourep [29] uaruln Av = l^,21, TpLIHLIMaTI B-V = V,O2 sa craAI{I{ naAeHLIc 1necxa sa 2nl

. rocJre MaKcr{MyMa. 3nanc w gp. [22] rprBoAqr orIeHKy Cnarigepca Es_v= 0",,5 +02,,15,
c,qeJlaHHyto rto Beruvrue Mex<3Be3Anorl oco6euuoc'rw]A2OOA,3To sHa.renr.re, [puHqroe Bo
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Puc' 2' cnogrole KpHBbIe 6lecxa lr noKa3areJleii l{Bera, nocrpoeHHrre rro HaurHM (Kpesrr.rKu) x 11o rr.rreparypHblr,
gamrurr,r (ro.xu)

B smrcreri 'rasrr pucyHKa noKa3aHbl I{3MepeHHbre orHocrrreJrbHBre [oroKH B Jr:,{IfltlJ1x:1 - Ho[]p, 2 - Hpllly, 3 -lNIIlI 5755/tOIl ),. 5577 u n KoHrHHy) {e: 4 - E(4MO)\E(7030), j _ E(4060)/E(3560)
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[a'ra JD

2M59N+
v B_V U-B Iara JD

2445900+

V B-V U_B

Ta6nuqa I

17.08.84

18.08.84

28.08.84

29.08.84
30.08.84

30,34'7

31,351

41,361

42,319

8n36
7,46

7,84

7,63

v,44
0,45

0,45

0,4'7

-ortr,60

-o,56
4,62
4,64
-0,65

14.09.84

15.09.84

16.09.84

06.10.84

58,342

59,313

60,281

80,2M

gnt,47 yt,35 41,66
8,13 0,3'7 4,64
8,t9 0,40 -0,64
8,64 0,37 -0,6s

43,300 7.88

BHlrMaHr4e [pr.r KpurtralecKoM paccMoTpeHLI[ pe3yJlbTaron lepqa t Ap, l2ll, a TaK)I<e Ir3

CpaBgeHr{f, CBSTI4MOCTTT 3Be3AbI B MaKCI{MyMe 6UeCra C SAAIIHITOHOBCKOfi, [pI{BeJIO K OIIeHK€

paCCroannr r = 3 K[K, KoTOpafl COilIaCyeTc, co 3HatIeHEeM r = 2,5 K[K' IIpI'IBe[eHHrIM B

3aMerKe Po66a E Ap. [30]. flo QorouerpuqecKuM r creKrpaJibHblM AaHHbIM AJI{ coceAHID(

3Be3A.HocKoBauAp',[8]oqerrunuAv=l^,2nr=l,9KnK.Ha6[IoAeHHfBIuItpoKoM
crreKTpaJrbHoM Ar4aflagoue no3BoJrlrn[ Ce3apy v \p, 123] rro orHocrITeJIbHbIM I{HTeHclIB-

,rocr"r Irn;gIuitHeII, a raKz<e c rroMorrlbro rrpoBeAeHHofi rrran $orouerpuu coceAHrrx 3Be3A B

clrcTeMe Crper"rrpeua [oIytIIrTb 3HaaIeHrL Eo-V = 0"t,60 I 0',06 u r = 3 ruK. flo ter"r x<e

JruHrgM u 11o pac[peAeJreHrrK) rrornoularculeli MaTepffi B AaHHoft o6IacTI'r fanarruxra
Augpe u gp. tisl ioryrrg Ea_v= 0"t,55 t0m,10. Pacctognne r = 1,3 xnr lruu 6uno

rloJryqeHoucxoAaIr3flpeAnoJro)I(eHufl,trroAnaPWVul'raxx<e'KaKI'IAJLMHoil'IxApyrHx
Hosrlx, a6coilorxas seuu'ruHa uepee 15 AHefi rIocJIe MaKcrMyMa Mv= -5^,2'

Taxrar,r o6pasor"r, BeJrlrqrrHbr orIeHoK Mex3Be3AHoro llorJrolrleH]rt u paccTotHl{fl nolraAalor

n unrepnanri: lm,2 < Ay 12m,0 u 1,2 xnx < r <3 xux. OtuetuM' oAHaKo' qTo KpuT[qecKoe

paccMorpeHrre pe3ynbTaroB o[peAeJrenl{fi paccrotnrls, BbInoJIHeHHoe SBaHcouugp. 122] u

Ceaapor"r vI Ap. [23), AocTaToaIHo y6eAuTeIbHO cBlIAeTeJIbcTByeT o ToM' qTo 3HarIeH[e r =

= 3 KlK, [o-BI{ArrMoMy, c.B,x,flercfl' Ha}r6oJlee peaJIbHbIM.

2. OBCTXIEHIIE PE3YJIbTATOB

VIztry,teuueFtrosofi B HeqpepErBHoM c[eKrpe o6ycnonreno cBerreHl{eM ncengo$orocSepu
r,r perorvr6znaqlroHHbrM u3rytreHueM BoAopoAa B ra3oBofi o6o[o'rKe. Moxcro [o[blTarbc,
uogo6parr raKyro ror"r6unaquro rroroKoB or erax [croqHI{KoB, Koropa, 6u upll HeKorop_olvl

3HarreHr,ru Mex<3Be3AHoro [ourorqeHl{, coorBeTcTBoBaJra Ha6nIoAaeMoMy KorrrlrHyyt"ty. Ha
puc.3,flBJrrrou{fiMcr cBoeo6pa3ubrM aHaJroroM o6rtquofi gnyqoeruofi AualpaMMbl' B JIeBoIt

rracrrr rroKa3aHo noJroxeHrre rrHAeKcon glrr nu6paunblx yqacrKoB KoHTlrHyyMa, BbIrrI{cJreH-

Hbrx AJrs HeKoropbrx craHAaprHbrx cBepxr[raHToB I{3 cnracxa ge frepa [31]. Aausrte o
pac[peAeJreHrrtr gHeprl{u r cuerrpax orrrx 3Be3A B3rrbl Ir3 cBoAHoro cnextpoQoroMerpr{-
rrecKoro KaraJrora 1321. B nepxuefi qacrrr prrcyHKa yKa3ano llofloxeul{e I{HAeKcoB Anfl BoAo-

poAHofi rrJra3Mbr, Koropbre BbrrrlrcJrenbr rro AaHHbIM Eorpuyxa, lgpru6epra lr foAoBHtrKoBa
'[::] 

nJIj[ gna.reuuri ouexrpouuofi reuueparypbr oT Te = 80000 K u ntoxe, I.I eJIeKTpoHHoIl

nJrorHocrtr n"> lO6, Ha6lrogaerrbre r.rHAeKcbr Jlexar n npanoft uacru rpaQuKa Ha Jrl{Hltf,x

Hapacraroulero florJrorqeHrrr, BbrrrrtrcJreHHblx corJlacHo cpegnefi rpunofi YafitQopAa no I'rH-

repnonarpronnofi Qopr'ayne, B3rrofi us uoxorpaS uu Crpalbrutc; I34).
I,Ie6lrroqHoe qr{cJro flapaMerpoB He no3BoJlrer floflyqnrb oAHo3HaqHyrc KaprllHy,'TeM He

Megee ucxonf, H3 HeKoropbrx pa3yMHbrx rrpeA[onox(euufi, trloxno cAenarb oIIeHKrI, Koropbre

11pr,rBoAf,Tcfl s ra6r. 2. B neprofi KoJroHKe ta6rnqu AaHbI cBeAeHI{fl o cBepxr}IraHTax,
pacnpeAeJreHlre gHepflrlr B crreKTpax Koropblx 6uno npuuxro AJrfl anrIpoKcI'IMaIIuIr cBeaIeHrIrI

ncengo$orocQepu B pa3Hbre MoMeHTbr na6nrogennfi: Ha3BaHIrt, cneKTpaJIbHbIe KJIaccbI rr

eQQexrunnue r-euueparypbr, B3rrbre r.r3 Bbruey[oMEHyroro c[lrcKa ge.f,repa. flpullrue
AJI, Hr{X 3HarreHr{, MexSBe3AHOrO [OrnOUIeH]Ifl OIIeHeHbI c UoMoIrIbIo HopMaJrbHbIx IIBeTOB'
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Puc' 3' OnpegeneHl{e Mex3Be3Alroro [orJIoI{eHr{, u BxJraAa rasonofi o6oroqxl n o6qee u3JryqeHr{e ,u"aoo, ,Ko}flfiywe
Kpyxxu - na6lrogeunue An, Tpex Aar 3Haqexur, Jrexaur,e Ha Jrr{HHrx Hapasraroqero florJrorrleHr{r.

3anolHemrsle xpy)o<u - oraHAagrHble cBepxnrralrrbr, xrrpHa, nuurlc - BoAopoAHa, nra3Ma Ars pa3Hbrx 3Ha.regr.rriT"' \ttt flp,Mepa roHKHMrr rfii*usMtl [oKa3aHo IIoJIoxeHr{e pacqerHbrx r.rHAeKcoB An{ pa3Hbrx BKJTaA.B [ceB-
go$orocQepu (B3) u o6onovxilcTe= lO. rc3,20. 103,40. 103, g0. 103 K. Oqenxu AyilBxrn1;,ao1onorrKn np,ganuorlremeparypeTrJrexarHanepeceqeHr{Ir gtnxtw,tttiturtv:rltriinapacrarorqeronornouleHr{rr

/ 2 JLgt
Pllc.4. I4gMerrexue sJreKTpo,Hoi xoHqernpaquN s o6oao.rxe Hosor? co BpeMeHeM

Kpyxxn - xauu oflpeAeneuuq, KpecrHKH ll ro.rxu _ gauuue [23]
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Ta6nuqa 2

MexlsE3qnoe nornoqetrf,e An, PW Vul, onpegelelrnoe

AJrc po3rf,qfiBrx rrprrf,f,Tbrx 3f,aqenrfi rermeparyprr s o6oJroqxe

o2 cMa
83 I
7"rr= 18000 K

Av = 0'' 
'15

e Ori
BOI
r"ri = 24800K

Av = 0""15

( ori
09,5
T"n=2990OK
Av=0'"18

17.08.84

18.08,84

28.08,84

29.08.84

30.08.84

14.09.84
15.09.84

16.09.84

06.10.84

2,3
2,2
1,4

1,5

1,5

0,50

0,67
o,5l
o,23

l'1,84
1,87

1,82

1,87

I,95

I,83
t,87
1,87

t,9l

1",'15
I,85
1,74

l,80
1,86

1,7'7

1,81

I,84

1,82

lnl,69
1,82

|,69
1,75

l,80

t;15
t,'17

I,84

t,'72

1",46
1,68

I,48
I,53

I,59

1,50

1,42

l,56

|,46

o,24 3,3

0,r3 3,7

0,24 2,2

0,23 2,3

0,30 2,3

0,l8 0,72
0,l5 0,77

0,16 0,7 6

0,19 0,35

Ta6ruqa 3

Bx;lag Soroceepu u o6o.nouxu n nluepeuuuft norox r )t 5550 A H sneKTpou[as xonqeuTpaqrfi s o6oroqxe AJrr

pa3llbrx 3HaqeHlrfi rermeParYPu

17.08.84

18.08.84

28.08.84

29.08.84
30.08.84
14.09.84

15.09.84

r6.09.84
6. 10.84

o,77
0,87
0,81

0,85

0;16
0,78

0,77
0,80
0,75

0,12
0,5

0,10
0,11

0,15
0,10
0,13
0,8
0,9

0,68
0,84
0,72
0,13
0,69
0,76
0,71

o,'73

o,7t

0,20
0,10
0,l8
0,18
0,23

0,l3
0,13
0,14
0,13

3,1

3,1

1,9

2,0
1,9

0,61
0,70
0,68
0,30

0,56
0,76
0,63

0,65

0,61

0,68

0,76
0,70
0,66

B3rrbrx.w 1341. Oqeuxu Mex(3Be3Auoro [orJrolqeHlrt A.rlf, Honoft AaHbI B cJleAyrc,qux

croJr6rlax ra6rurlbr AJrf, pa3nrrrHbrx 3HaqeHr.rfi eJIeKTpoHHofi teunepatypbl. OHI'r nonyqeHbl

11pu roMorrlu rpaQr.rKa, nplrBeAeHuoro Ha puc. 3, u yrouneubl rryreM cpaBueutra Ha6rlo-

AaeMoro c[eKTpa c BbrtrlrcJreuHorf Anfl AaHHoro 3HaqeHlrfl Mex3Be3Anoro rlorJlolqeHlrf, KoM-

6unaqnefi rroreKoB "3ne3ga+ra3". TaKoe cpaBHenrre, cAeJIaHHoe Bo BceM Arra[a3oHe'
[o3BoJrfler Ao HeKoropofi cteuenu yrorlH[Tb KaK 3HaqeHI{e MexSBe3AIroro nprJlolrleHr/tf' TaK

i,r ornocnrelbHbrft BKJTaA KaxAoro u3 KoMrroHeHToB B o6lqee [3ryqeHue.
yfs ra6-1^.2 Llegyer, qTo 3Haqeuufl Ay JrexaT B [peAeJlax oT Lm,5 Ao 1t,9, qTo He

rpoTtrBopeq[T oIIeHKaM, cAeIIaHHbIMI{ ApyruMII aBTopaMx. {cxogx I'I3 Ha6nloAexrfi Apyrux
HoBbrx 3Be3[, KilKeTcf, pa3yMHbIM orpaHuu[Tb ?" < 20000 K, uto CyxaeT Bo3MoxHblfi uH-

TepBaJr: 1m,76 < Av < Lrz.,87. Taxuu O6paSOu, IO-BI{AIIMoMy,'BeJIII.IIIHy Av = l^,8 Mox(Ho

cqllTarb AocraToqHo HaAe)KHOfi .
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3na'reHra.f, BKJTaAoB ncen4o$o:roc$epur (Ph) u o6olovrN (06) r na6nroqaeubre [oroKrr Ha
AJII'rHe BoJrHbI 1"5550 A npunogrrcq n ra6n. 3. 3ru BeJrrrrrr{Hbr BMecre c B3rrr,rMrl r.rs
nl{TeparypHblx rrcroqHllKoB AaHHbrMr.r o cKopocrr.r pacuupeHr,rfl o6oror{Kn (600 ru/c) n
IIpI'IHSTbIM paccTorHI'IeM Ao 3Be3Ar,I 3 xux nogaoJltroT orleHlrTb 3Haqenru gttlroqu;g,: W ,--

= 104+ 10-5 B cepeALIHe aBrycra uW = 10-5+ l0{ B HarraJre oKrfl6pr, B KoHrIe reprroAa
ua6rrogeuul:r.

Kpor'le roro, or{eHKr.r BKJraAa o6olo.rKu n o6rqee u3ryrreH[e 3Be3Abr Aaror Bo3MoxHocrb
IIoJryt11416 3HarIeHHfl Mepbl 3Mlrccuu rz"V. Beru.rr.rHa cBerflrqeroc, o6.beMa 7 oqegeua no
cKopocTI'I pacuupeHl{rl I43 [peAloJloxeHl{s o ero cQepnqecKori crrMMerpur{. O6teunrrfi
roeQ$nqreHT rrpu cBo6oAHo-cBr3aHHbIx I,I cBo6oAHo-cno6ognr,lx [epexoAax Bbrr{rrcJreH 11o

Qopnynau, [pHBeAeHHbIM s [33]. flonyveuurre or{eHKrr oJreKrpoHHoi.rrorro*, neTaK)Ke
lpr'rBeAeHbr B Ta6Jr. 3. Ha plrc.4, noctpoenHoM IIo AaHrrbrM ra6mlqr,r Axls,Te = 15000K,
loKa3aHo I{3MeHeHI,Ie ne co BpeMeHI,I HaqaJra BcrIbIIrrKI{, 3Ha9euul, orHocrql{ecfl x He6ylap-
noii craqulr, olpeAeJreHu Cesapou u lip. [23] [o orHorueHr{rrM rrrHTeHcuaHocrer? Jrr,rHr.rr;r

[O[I]. Kpecrr{Krd coorBercrByror reMreparype Te =13200 K. 3a uynenoir uolreur rpr{Hsro
28 anrycra. Illrpuxonax ilLtlur;. coorBercrByer rpexMepuoruy cno6ogrory pu.rary 

" no-
croqHHoli cKopocrblo. Kax anguo, H3MeHeHr{e ,?e co BpeMeHeM orrr.rqaerc, or rarori
3aBlIclIMocrI'I. 3to xaxerc, B[oJIHe ecrecrBeHHblM, LIMet B BrrAy 3aneAoMoe HeBbrloJIHeHI,re
ycJIoBI{, cSepuvecxori cuur"rerpr.ru nu6poca, [poAoJrxarculeecrr r{creqeHr,re ra3a u,oco6euno
Ha [epBblx 9Ta[ax, 6onruryrc orlTl,IqecKyro roJrrrlr,rHy nr,r6poruenuoro BerrlecrBa. I{gueHe-
}Irte ne c Har{aJIEHoro MoMeHTa Ao Har{aJIa ceutx6pa Mo)<eT 6rrtr nctonxoBaHo KaK pacilu-
peHne o6onoqKr.r c locroruHoli ronqrnorYr.

B csoe BpeMrI ?lntuac [35] paccvutaJra r.rHTeHcr,rBHosru rtuttuir BoAopoAHoro c[eKTpa Arq
pa3Jrr,rr{Hr,rx gnaqeur.rri TeMrreparyp [Jra3Mr,r u eos6yx<garoqeri suesgrr. K coxanlnrlru,
I{HTepBaJI [apaMeTpoB, [prrHrlTbrx IIpu pacqeTax, oKa3aJrc, HeAocTaToqHbrM Arq [oJrHoro
cpaBHeHI'Iq pacrrerHblx uoroKoB c ua6lro4aeMblMll. Taxoe cpaBHeHr{e oKa3aJrocb Bo3Mox-
HbIM JII'rIub AJrx cneKTpa, [oJlyqenHoro 6 ox'ra6px (npeueuu oKonqaHua na6nrogenr.rri), gna
reMreparypbl 3Be3ALI To5 = 30000 K u relrueparypll nJra3Msr T" - 15000 K. Hecuorpx na
Manyrc qyBc"BuTerbHocTb [pr.rMeHeHHoro MeroAa, [oflyrreHHbre orleHKrr (W = lO-s -r l0-7,
t't, = lQ9 : lQt t; r.r BepoflTHocrb BbrxoAa l,o-rnaura 9n = lF, noo6qe roBop{, He lporr.rBo-
pearar [pr{BeAeHHbrM n ra6n. 3.

B pac0'ta'rpl{BaeMoM crIeKTpaJIbHoM Arrana3oHe 6olrruzncrBo 3anpeqeHHbrx lusr,rri se
noA[aercq ]I3MepeHI'rrM us-sa 6aenglrpoBaHl{r, r,r AJu o[peAeJreHr.r, ycnonr,rri n o6oro.rxe
oKa3aJracb npuroguoli ToJIbKo napa nr.ruufi Kr.rcJropoAa [OI): )v5577 u ],6300. Orueruu, vro
o6u'rno B TeqeHlre uepexogHoli qraAwuLI3MeHeHLr.fl a6conroruort ElrfeHcI{BHogrI{ orl{x ttuuuit
cJreAyror 3 a KoJre6aHr,rrrlru 6lecxa 3Be3Abr.

B cnoe Bpelll-s B.f. fop6aqxurrn 6r,ur,r o6rqcHeHrr ycroBr{q Bo3HrrKHoBeHux nunufi [OI] z
Ilpuql'IHbl I43MeHOHI{, }Ix LIHTeHcI{BHogreli B c[eKTpe Honor:r frqepnqu 1950 ro BpeMrr [epe-
xognoll Qasrr [36]. Yneru.reu[e 6lecxa Bbl3brBaJrocb ycr{JreHr.reM Kop[ycKyJrrpHoro [oroKa
oT 3Be3Ar,I, XO',rOpr,lri gKpaHrrpoBaJr ee BLlrcoKoqacToTHoe I{3JryrreHHe. 3to uprarogr.IJlo K
I'I3MeHeHI'IIO cTeIIeHI{ I,IoHl{3aqrru B o6oJlorlKe LI, cJreAoBaTeJIbHo, K ycI{JreHLIrc auHnfi [OI] u
[NI] u ocna6rIeHI,IIo lru:riuir [OII] u [NII]. Jluuur [OI] nosuuranu s o6racryr,r1e nerpr.rMepHo
Ha [opqAoK Hr,rx<e, qeM B 3oHe HII, a :reuueparypa coorBercrBoBara Tr= 10000 K.

B pacorlarpuBaeMoM cJryrlae B TerreHr{e fleprroAa Ha6rroAeHr.rri r{3MepeHHoe orHorrreHr{e
I,IHreHcr{BHocreit r.ur^nir l0ll7,,5577 /[OIU,6300 gnt T, = 10000 - 15000 K coornercrlyer ne=
= (l - 6) ' 107o'a-3, qro raK)Ke He nporr{Boperrr{T 3uaqeHr{rrM, npr.rBeAeHHbrM n ra6n, 3.

Taxlru o6pa:ot'1, Ha ocHoBaHl{r.r a6conrcrnbrx cfleKTpoQotouerpuvecxr.rx na6aro Aeuu;
PW Vul, Br,r[oJrueHHbrx B TeqeHr{e nepexoAHoit ctagwu, noJryrrenbr cJreAyroque orleHKr,r:
BeJrr{rrlrHa Mex3Be3AHOfO rrorJrorqeHrfl Ay = 1r,,8, TeMnepaTypa [ceBAoQoTocQepbr Tph
v3MeHrJracb or 18000 go 30000 K, elexrpoHHa, TeMneparypa n o6onovxe ?, =
= 10000 + 20000 K, slerrpouHas KoHIIeHTp a\tra ne rr3MerurJracr, or 3 . 109 4o 3 . 108.
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CEIAOBPTONCKIIX TAJIAKTI,IK NGC1275 II NGC4I.51.

EbICTPbIEBCIIbIITKIIHAKPIIBbD(EJIECKANGC1275
H.lI. MeprY.noBa, JI.II. Merux

I lplrnegeuu pe3ynbTaTr,t oAHoBpeLreHxLI! -QolgllexrpuqecKI'Ix 
[cT[IlBernux ua6ltoAeHufi qeurpanrnrtx

o6rac.refi cefieeproacxu- .^iiiirr",.-f.fCiiiS-" NGC413l, n^o^nyqeHHblx n 1989-1991 rr. ua 1,25-uerponou

rerecKone A3T-t r Araq;;;;;-;i.i'ip." io".-Hui"i 61989 r' 6recr ra.naxrrxs-NG9l1,f t 
J111i..fv-.1:ll

;;;;;;;;; r. ** Otir"rpix, ucnirmmar rpr{ omM AoBorIr,Ho rIJraBHLre Ir3MeHeHus 3a [ec'rKl{ tt corHl{ AHeI{'

Maxcuuaatsu" norprurr, .u """ up"t' ua6nrogexurl (9 QgBqqnt.1989 r' no srcsr l99l r') cocrasurfi

.oorr"t".""rro a 6,-tJlorpa* UaVRI:l^36iy,98; 0',531 0u '51; 0^ ,'M' XoP' noxagarelefi qaera noBmpcer xol

@ H.H. Mepxynona, Jl.fl. Merux, 1995
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Kpr{Br,rx 6aecxa, noKa36rBas IIpH 3T0M'reHneHrlrrro K norory6euuto raJraKTIiKrI c ee norprlaHr{eu. Bce roxaarur,le
MaKcIrMyMbI KpEsofi 6aecxa raxxe cBfl3aHbI c noroay6enueM ee Bo Bcex $r.urrrpax, B To BpeMs rax loralrsuri
uuulluyu^I989 r. xapaKTepl{3oBaJlcfl rloKpacnenueu cunefi o6nasm cnexipa u bgroupeuenrsru noroly6egneu
KPacHoft. 3anuc-ll_uocrlr_uexgy 6aecxou Bpa3Hbrx cneK'rT,:rJrbH6rx Anana3onax, a raKxe rlBe,r*3Be3AHa, BeJrr{qrrHa
AJIfl TaJIaKTI{KII NGC4I5l xopouo nrrpaxeHu, uo qanuure celoHa na6lrcgenuri l99G-199i 

"". 
.urgdr"r;;yro; o

IIBeToBbIx aHoManl'rqx B [oBeAeHIrH raJIaKTI.IKIr. 3mr QaxT orpaxarcT u AByrlBerH[,re Ar.rarpaMM],r: TeHAeHqr.r, Knoroly6exrno raJraKTuxs c florpqamreM 3iueAr[nacb.
falaxruxa NGCI275 (run Sy 2 ulu BL Lac) c KoHqa 70-x rogou HaxoAu,rcq B AJrHTeJrbHoM Sorouerpnvecxou

MIrHI{MyMe I{ Irc[EITblBaer Jlrrur ue6oarurre xole6amrg 6lecxa oxolo cpeAHero 3HaqeHr{r. To xe uoxno cxagarr
Ir o xoAe ee floKa3areJleft qnera. Bo npevx JroKaJIbHoro Mr{HuMyMa (nHnapr-uapr 1991 r,), na$lrcganurerocx
HaMu nplrMepHo 80 qHefr, roBeAexlre r:uIaKTITKI{ NGCI275 aHiurorlqHo nonefiexrrc-ralaxrnxr.r NGC4151 n nepgog
ee JIoKaJrLHoro MIrHI{MyMa: flpoucxoAH'r noxpacHelrne cnneli qaqru cfleKrpa n noroly6euue xpacHorfr. 3anucuubsrx
6.uecx-qner Arq naraKT[K NGCI275 BbrpaxeHbl xyxe BcneAcrBr{e MaJrbrx qBeroB},rx [3MeHeH[rl u 6orutrrorc,
pae6poca AaHHLIx, npeBbtIIrarculero otuu6xn na6arcgexuli. Cloxnue u HecHHxpoHHste r{3MeHeHrrs rloKa3arenefi
qBera nepeMeHHoro ,Apa NCCl275 n yarrpaQnonetonofi r KpacHbrx o6nac"rx crreKTpa no3BongJrr.r npeA-
loJroxllTr,, qTo B HeM ecTb ABa nepeMeHHBIx I{CTOTIHIXa.

fIyTev analusa KpHBBtx 6aecxa raaaxruxu NGCI275 3a Hoqr, vsl o6uapyxurn 6srcrpr,re BcrbrrxKrr AByx
Tfinos. BcnrtIIIxfi nepBoro rH[a xaPaKTepl{3yrorEs Maxcr{MaJrbHbrM rroA'beMoM nJrrr rraAeHrreM 6rea*u , qunrrpe'U
Ir MITHITMaJIbHbIMH I{3MeHeHI{rt'lx r $ulrrpe I (T .e. aunluryqa co6urur yBerllrraBaercq c qar.oroii nogo6ro
Qlurxep-ulylrly). npu Bcnt lIrIKax BToporo rflna rIoAaeM 6necxa n $rmrpe / conponoxqaercc nocrocHHb]M
(o npegeaax oruu6ox na6arcgenuli) 6aecrou n Quarrpe U ur,ngaxi e.o ragenne*l sa34vo. Maxcuuamuax
aM[nr{TyAa ua6arcqanurxxcr Bcnbrrrrex 5 -l 5 Vo, gture tr,Hocrb Hx I 5-30 urx.

UBYRI.OBSERVATIONS OF VARIABILITY OF SEYFERT GALAXIES NGC1275 AND
NGC4ISI NUCLEI. RAPID FLARES ON LIGHT CURVES OF THE GALAXY NGCI275, DY
N.I. MERKULOVA, L,P, METIK

Results of simultaneous photometric five-colour observations of Seyfert galaxies NGCl275 and NGC4l5l
obtained during years 1989-1991 with 1.25m telescope in the Crimean astrophysical observatory using the diaphragnr
20" are reported. From the beginning of our observations in 1989 fluxes of NGC415l galaxy (type Syl.5) have been
increased in all five filters showing tight variations within dozens and hundred days. Brightening of the galaxy from
February 1989 to June l99l were inIIBVRI filters accordingly: |n.36;0..9g; 0u53; V.5l;V.44. Colour indexes
approximately followed variations of the light curve and indicated the common tendency of the galaxy to become blue
with brightening. All local maxima on light curves are connected with this tendency, too, but the local minimum
observed during 80 days in 1989 showed that the blue region of the galaxy spectrum was reddened while the red region
did just the opposite: it became blue simultaneously. Dependences between magnitudes in different filters as weil as
magnitudes - color indexes are well expressed, but observational data obtained during the season 1990-1991 showed
colour anomalies in the galaxy behaviour. This fact also reflected two-colour diagrams of NGC415l: the tendency to
become blue with brightening was decelerating.

The NGCI275 galaxy (type Sy2 or BL Lac) long photometric minimum have been continued since the end of 70th
and only small brightness fluctuations are observed. Behaviour of its colour indexes seems to be the same. The gala.r.y
brightness during the local minimum observed in January-March, 1991, which was lasted about 80 days showed thc
analogous behaviour as well as NGC4t5l during its local minimum: the blue region of its spectrum was reddenod
meanwhile the red one became blue. Dependences between magnitudes and colour indexes for NGCI275 expressed
worse because of small colour variations and big scatter of data exceeded observational errors. Complicaied and
unsynchronous changes of colour indexes of NCC 1275 variable nucleus both in ultraviolet and red spectral regions
permit us to suppose that there are two variable sources in the nucleus.

By analysis of NCCI275 galaxy light curves within one night we discovered rapid flares of two types.
Type I flares are characterized by maximum increasing or decreasing of flux in U-filter meanwhile minimum changes
have taken place in filter 1 (i.e. the amplitude of event increased with the frequency similar to flicker-noise). During ihe
flare of type II flux increasing in / - filter is accompanied by constant flux in U-filter (within limits of observational
errors) or even by its decreasing at34Vo. Maxima amplitudes of observed flares were 5-l5qo,their durations were
l5-30 minutes.

flplrpoga @rlsravecxr,rx flpoqeccoB, npl{BoAflrrl[fi K BbrcBo6oxAeHr{ro orpoMHor;r gHeprur,r R
flApax cefiOeproBcKl,fi raJraKTHK, AaJreKa or floHr.rManrrrr. flpeutre Ha6rroAeHl1f, crpyKTypr,r
gTI{x ,Aep B ollTuqecKor:r o6.nacr:r,r c[eKTpa HeBo3Mox(Hbr rr3-3a ux MaJrbrx pa3MepoB
(rrrcxvn,e AonH ceKynAbr). cyqecrByer ronbKo oAlrH KocBeHHbrri [yrb u3yr;Hua eu-
3r{qecK[x r{ [rrHaMr{rrecKr{x ycJroBr.rfi nnyrpu qApa - qepe3 r.r3yrreHr{e nepeMeHHoCTH KOHTrr..
HyyMa I'I ITHTeHcI{BHocreIl SMI,IccI{oHHbIx lrilHuir., Bo3Hr{Karoul[x B oKoroqAepHbrx 06010.r-
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Kax, B qacTHocTr{ rrepeMeHHOCTr,r rla BpeMeHHbIx IIIKaJIaX OT MI,IHyT AO HeCKOJIbK}IX qa-

coB.

CyqecraonaHr,re MuKpolepeMenHocrlr, T.e. napuaquti uanoli aMTIJII{TyAbLpKocrH 3a

BpeMr or qacoB Ao Mr{Hyr, Ha pa3Hbrx qacrorax flBrrue"rcfl ceft.Iac xopouo ycraHoBJIeHHbIM

rpaxrou no xpafiHeft Mepe AJrr xan6otee rpKl{x aKTITBHbIx tAep, TaKI{x, KaK JIaIIeprI{AbI I{

KBa3apbr c crrJrbHo roJrrrprr3oBaHHbrM u3JIyqeHI{eM (6nasaprr). Taxas [epeMeHHocrb B

nocJreAuee BpeMfl .toryurra Ha3BaHLIe Qluxxepuura 3a ee uOgo6ue Qruxrep-uyuy,
xapaKTeprr3yrouleMycs yBerIaqeHl,teM aM[JILITyAbI c qasrorofi rone6annli [1]. Xopotuo ycra-

nonneg $rzxxepuur Jrar{eprr.rAbr OJ287 s paALIo, unQpaxpacnoM I'I ourutlecKoM Al{ara3oHax

c xapaKrepHblM BpeMegeni t:+O uun [2]. Ouru'IecKue na6lrcqeura 6na:apa OQ530 noxa-

3aJII,I I{3MeHeHu, Ha 0t,06 sa 20 r'atlu [3]'
Ha6nroganacb raKxe'6trcrpar [epeMeHHocu cefiQeptoBcK]rx TaJIaKTI'IK. Tax, JLo-

6rri n Ap, t4] na6lroganu B orAeJIbHbIe HoqI{ repeMeHHocrr 6recra NGC415l n Qnnr-
rpe V c aMrJrr,rryAort go l07o sa 15-20 uun. B Apyrre Hotlu raKa, repeMeHHocrb orcyrcr-

BoBaJra. Xaoru.recr[e r{3MeHeHr{x 6necra B [peAeJlax nprlMepHo 04,06 c xapaKTep-

HbrM BpeMeHeu 10-15 rrlnn 6ulu o6Hapyxeur,r n nuaQparMe 27" AIq ,Apa ceftseptouc-

rofi ranar:ruxu NGC7469 t5l. floxoxufi pe3yJlbrar gna etofi TaJIaKTI{KI'I rpIIBeAeH B

[6]: n uuasparMe 20" cpegutt aMlJrrrTyAa [epeMeHHocTH cocTaBI'IJIa 0m'04 3a BpeM,

13 vlru.
OAuaro ne ueur,uuit IIHT9PeC [peACTaBJIqIoT oAHoBpeMeHHbIe Ha6[IOAeHut B pa3-

H[,IX C[eKTpaIIbHLIX AHarra3oHax B cBfl3[ C BO3HTIKIUIMII BO3MO)KHOCTSMII TeOpeTI',IqecKI4X

nocrpOeuur?, 6aSnpyroquxcfl Ha OupeAeJIeHlII'I BpeMeH 3ala3AbIBaHI'It [epeMeHHOcTI'I B

paquogr,rana3oHe OTHOCI{TSJIbHO OIITI,IqeCKI{X na6rrcAeuufi, a gOOTB9TCTBSHH9' OITI'IK]I [o
cpanHeuuro c peHTreHoBCKlIMlI Ha61IOASHE{MII; 3aua3AbIBaHIIe [epeMeHHocTI{ loToKOB

[3[yareHuq B Jrr.rHrrflx orHocHTeJIbHo KoHTIrHyyMa I{ T.[. flpr'llrenaeurtl? uptl eroM Mare-

rraarl.r.recKr.rt a[lrapar flocrpoeHrrfl Kpocc-KoppeJIflIIlIoHHbIx Qyuxqufi rlo3BoJlfler orIpeAeJLTb

BpeMeHa 3a[a3AbIBaHI{, AoBoJIbHo ynepeHno [7' 8].

HAEJIIO[EHpIs

Cucreua,ru.recrue So.roereKTp[qecKue U BVRI -sa6lrogenux f,[ep HeKorop[ rx ceri$ep-

ToBcKlrx raJraKTlrK BeAyrcfl HaMrr c 1989 r. t9]. flpu sToM I,lc[oJll3yercfl $uucxuti MOAyJII4-

pyroqrarl $orolrerp-noJrrrpriMerp KoucrpyKrlr{r B. Ilurponr'r [10], ycT anonleHnlttl sa 1,25-u

,"r""*o.r" A3T-1i Kprnlcror:r impoQraauuecKoft o6cepBaropl'rlr I{ ro3BoJlrlolqnfi oguonpe-

MeHHo r{3MeprTE, xapaKTepIICT[Ku OITLIqeCKOTO rl3IyqeHr,tc n 5 CnertpaJIbHbIX [OJIOcaX

crrcreMbr UEVru. Oororrterp sBrrflercs AByxryqeBblr',r upu6opor'l: Bo BpeMr gKclo3rrIIlII{

BeAeTc, TaK)I(e onepaTl{BHblli yuer Soua ne6a. PaccT OqHI'Ie Mex<Ay Qononori n o6lerruotl
gra$paruarr.rrr cocraBJrser 26", floo'roMy [pu xa6lrogeur.rax TaJIaKTI'IK MbI rIpoI'I3BoAI{M

oTAerIIrHo I,I3MepeHLIe $oua na paccTorIHI'Iu '7'-8' ot TaJIaKTI{KI'I, TaK KaK cyulecTByeT

olacHocrb fioflaAanrrfl u 4oronyro guaQparr'ry 3acBerKI{ or BHeITIHI'Ix 'racrel:I rarIaKTI{KI'I.
pa:ruep nxognoli gua$pair'.rcr npl,r na6nrogenlrqx 6r,rl panen 20", nper'reun6e pa3pellreHlre

-rpu*Lpuo 4uwu.
Ha6nrogeuu, rarraKrHKu NGC4151 3a ABa ce3oHa: c 11.02.1989 r. no 3.5.1989

u c 21.02.1990 r. to 22.05.1990 r. yxe ouy6nuronanr,I a _[9]. Bcero sa 17 uo'{ell

6rrno nonyueHo 11o 184 oqenxr'6necra B Kax(AoM Sunr,tpe. Horrrri MaccI{B na6nroge-

rrtrfiza l3 uo.Ieft (36,5.{ cnexenua) c20.11.1990 r. no 6.06.1991 r' coc'rannxer 284 oqeu-

xu 6recxa B KaxAoM $ulnrpe. 3nesgu cpaBHeHuq Anq eroli ranaKTItKI{ [pI'rBeAeHbI

B [9].
Maccun ua6lrcgeuufi ranaxrnxu NGC1275 sa 14 Hoqefi (23,2 u clex<euux) c

22-23.12.1989 r. no 5-6.11.1991 r. cocraBr{Jr 196 oqeuox 6lecra B Ka>(AoM Sllnr,rpe
(o.r 2 go 37 oqeuor:a nour). Ertna cgelana [pI'IBq3Ka 3Be3A cpatsHelJus' \Irfl' TaJIaKTI'IKI{

i80



Ta6,ruqal
UIIVRI-uadtrmpeflus rarraKTHxrr NGC4l51 B AHaq)parMe pa3MepoM 20", ycpequenubre 3a Hoqr,

.[ara 1D244+ Il V U.B ,-V V_R v-t

20-21.1t.90

|l-t2.12.90

I6-l7.01.9I

l7- l 8.01 .9 I

n-12.02.9t

t2-t3.02.91

8,9.03.91

9- 10.03.91

I0-11.03.91

t 1-12.03.91

r 7-18.04.9 r

l0-t 1.05.91

6-'7.06.91

8216,6

823'7,5

8213,5

82'74,5

8299,5

8300,4

8324,3

8325,4

8326,s

832'7,5

8364,4

8387,4

8414,3

22

35

36

33

r5

I 1,985 -0,470
0,01 6 0,002

I I,866 -0,548
0,018 0,001

I1,818 -0,601
0,005 0,001

t t ,199 -0,569
0,002 0,001

I t,652 -0,664
0,005 0,002

I 1,636 -0,668
0,006 0,002

I I,745 -0,608
0,007 0,006
l1,710 -0,602
0,002 0,002

t t ,'7 t3 -0,598
0,002 0,001

I I ,701 -0,603
0,017 0,001

l l ,8 l -5 0,539
0,005 0,002

I 1,804 -0,569
0,004 0,002
l1,7t8 - 0,631
0,006 0,004

0,828 1,230

0,005 0,004
0,793 1,180

0,004 0,0 t 2

0,803 1 ,1 80

0,004 0,00-5

0,802 1,183

0,002 0,002
0,760 1,113

0,003 0,001

0,769 I,t19
0,002 0,002
0,794 I ,193
0,006 0,004
0,806 1,116

0,002 0,001

0,81 I t,t'77
0,002 0,002
0,803 1,174

0,003 0,003
0,822 I,203
0,003 0,004
0,809 l, l 80

0,002 0,003
0,146 I,162
0,02s 0,008

0,73s
0,002
0,672
0,003
0,600
0,004
0,634
0,00t

0,498

0,002
0,49t
0,002
0,569
0,006
n s5,
0,003
0,554
0,001

0,55s
0,003
0,624
0,002
0,590
0,003
0,534
0,006

37

l6

t0

NGC1275 K craH,qaprublM 3Be3AaM clrcreMbr IIBVRI [11]. I4e cnrlcKa B.M. Jlrororo [12]
6r,tnu sestrt 3Be3AbI: C2 s xaqectBe ocHoBHofi 3Be3Abr cpaBHeHurr r.r 3Be3Aa C1 n ra.recrne
KoHTpoJrbHoit. frttt 3Be3Abr C2 uonyveHbr cJreAyroqr{e 3HarreHr{rr: U = l3n,O4.; B = l2nt,92;
V = 12'1,35; R = llnt,82; I = 11^,46.

Ha6nrogeuufl rpoBoAr,rJrr.rcb MeroAoM guQSepenqr.raJrbHori $ororrrerpuu. Kaxgrrfi
pa3 Ha6JrIoA4JracL TaK)Ke rr KoHTpoJrbHac 3Be3Aa no cxeMe: KoHTpoJrbHa, 3Be3Aa-
3Be3Aa cpaBHeur{fl-Son-ranaxruxi-Qon-sndsga cpanueHr{fl-... . Bper"ra ,u*o.rn"rm
cl{rHaJra Ha oAHoM crreTrrHKe KaxAoro OOY coctaBJlrJro l0 c. [na KaxAoro o6.rex-
Ta B oAHoM I{LIKJre Ha6rroAeHufi uonyvanocb no 8 usuepenuri, us roropbrx 3areM
BbIqI{CrIrJrLICb CpeAH}Ie 3HaqeHns rr cpeAHeKBaApaTr.rqHbre oTKJroHeHr{fl oAHoro u3Mepe-
nlrg. O6rl.{Ho oHrI He flpeBblluaru orur.r6oK, BbIrrrIcJreHHErx [o crarr.Icrl{Ke KBaHToB,
I{ COCTaBJITJTTI, KaK [paBrrJIO, He 6oree l%o g],,',. raJraKTrrKI{ I{ 3Be3A CpaBHeHLIfl. otnO-
IrreHue cr.rrnan/urylra AJI' pa3Hblx cBero$r.rJrbrpoB, pa3Hbrx raJraKTrrK r,r [p]r pa3-
urrx Qororr,rerprrqecKux ycJroBurx cocraBJrrJr BeJrnqr,rHy He MeHee 30 (S/N - 35 -
+ 100).

Ycpegueuuue 3a Horrb oItreHKI,I 6recra, noryqeHHbre oAHoBpeMeHuo n Qultrpax (JBVRI
BMecre co cBoLtMI{ cpeAHeKBaAparrrrrHbrMr{ orKJroHeHlrflMrr or cpeAHux aHa.reur,rfi 3a oAHy
Hoqb, [prBeAeHbI B Ta6r. 1 s 2, B radt. I coAepxarcfl AaHHbre ua6;rrcgeHurt raJraKTr,rKr{
NGC4I51 c20.1I.1990 r. no 6.06.1991 r., a B ra6Jr. 2 - gannue ua6nrogeur,rr:r' raJraKrr{Kr{
NGC1275 3a reprroA c 22.12,1989 r. no 5.11.1991 r. B ra6ruqax rpuBeAeHbr coor-
BeTcTBeHHo AaTbI u IoJIuaHcKI4e gnr,r Ha6nrogeur,ut (JD), n - 'c.t4cilo orIeHoK B AaHHyro Horrb,
6recx s $nnrrpe v, u 4aera (u-B),(B-n,(y-R),(R-"I). Bce rprrBeAeHHbre B ra6Jrr{-

l8l



Ta6,ruua2

IJBVRI-lalmo(eHIls rarlaKrtrKH NGC1275 a quaoparlre pa3MepoM 20", ycpegnenuble 3a rotlb

,[ara tD244... n V U_B B-V V_R v-l

22-23.12.89

2122.02.90

l5-16.10.90

l6-17. 10.90

20-21.11.90

2t*22.11.90

tt-12.12.90

l7-18.01.91

7 ri.02.91

8-9.03.91

9-10.03.91

16-17. 10.91

3-4.1t.9l

5-6.1 l.9l

0,053

0,008

0,074
0,009
0,069

0,006
0,058

0,006

13,261 0,073

0,003 0,004

13.267 0,045

0p24 0,003

13,243 0,046

0,006 0,01 0

t3,295 0,051

0,004 0,004

13.326 0,077

0,009 0,005

13,338 0,034

0,009 0,005

13.261 0,066

0,010 0,010

13.t82 0,057

0,021 0,007

t3,245 0,062

0,004 0,005

r 3.250 0,050
0,004 0,002

0,779 t,326
0,004 0,008

0,7 69 t,336
0,014 0,005

0,795 1,336

0,003 0,006

0,768 1320
0,009 0,01 8

0,763 1,324

0,004 0,003

0,'753 t,298
0,010 0,0 19

0,7 65 1 ,28 1

0,006 0,006

0,805 1,36s

0,003 0,012

0;197 1,337

0,006 0,006

0,8 19 1,382

0,009 0,026

0,784 I,304
0,007 0,01 8

a,'tgl I,302
0,009 0,01 5

0,116 1,304

0,004 0,006

0,192 1,335

0,003 0,004

7883,4

'19M,3

8180,5

8181.5

8216,5

8217,4

823'1 ,5

8274,3

8295,3

8324,2

8325,3

8546,4

8564,4

8-566,5

13,234

0,007
'13,299

0,024
13.218

0,002
13,274

0,015

0,749
0,007
0,760
0,011

0,747

0,003
0,740
0,006
0,738
0,002
0,745
0,006
0J43
0,008
0,759
0,004
0,771

0,004
0,750
0,013
0,759
0,010
03M
0,007
0,742
0,004
0,750
0,004

l5

32

l0

t2

l6

24

t2

t2

3'.7

qax OSU6KI{ lI3MepeHlIIl, KaK 6JIeCKa, TaK I'1 IIBeI'a TaJIaKTIIK, 6t tltl nOly'IeHbI OAUHa-

:;;:,* 
o6pa3olr KaK cliill{ueKBallpartrirHr,rc orKrroHe}rr{ri o'r cpeAHero 3a Hotlb 3Harle-

r rAE JIIOIIE ]trrLtfl. CF,VIAEPTOBCKOTT ralRru'IKl4 NGC4 1 5 1 (TI4[ Sy 1,5)

Jfanuue Ha6nrolleHr4fi farraKrrrKr,r NGC4151, npr.rnegenHr,le B ra6r. 1, o6paqalor Ha

ce6q BHr.rMaHrre TeM (tamOr..l, arTo cpeAHeKBaApaTr.ItIHbIe oTKJIoHeHI,Ifl oT cpeAHero 3a Hotlb

3HarIeHI4fl no.foKoB rr3JIyrIeHI,Ifl rto Bcex tplrrstpax cylqec'rBeHuo 6onlure, rIeM aHaJIorI'ItIHbIe

ourI6KI,I, Br,IrII{cJreHHLIe AJIq fioKa3a'aeJleft IIBera. 3T o r..rox<er cBlrAereJllcruoBarL' o [epe-
MeHHocrI{ I{3JryrieHr{, I aflaKTlIKrI B TerIeHI,Ie Hoqu flpll IlocroqHc'rBe rloKa3areJleli IIBera'

Ha pgc. 1 lrox<Ho rr4Aerr, ycpeAHeHubre 3a Horlb 3HaqeHl{-rt 6lecra I4 IIoKa3areJIeIi IIBera

ranaK;r.IKr NGC4151 n gua$parMe 20". .[na Har.nngHoro rpeAcraBrleul'Ifl o6u{elo xa-

paKTepa r.{3MeHegr{rt 6necra NGC415l na pucyuxe [pI{BeAeHLI TaKxe I'I Ha6nroAeHl4fl,

ory6Jrr4KoBaHHr,re rraMr{ pauee [9]. I4: paccuorpeHll ptrcyHKoB Mo)KHo cAerrarr, cJreilyrcult{e

BbIBOAt I.

Kar u ll [pc/IbrAyrrleM ce3oHe, 6lecr raaarrLIKI4 npoAon)KaJr Bo3pacrarb, I'IcnLITbIBarl

11pl 91.oM 3aMe,rHr,re Kone6arrfirr. B cpegrreu 6necr ralat<ruru NGC4151 sa Becs flpeAcraB-

.,reunr,rrt 3/leci, rcpr4oA Ha6JrrcAeHlrft (c 1989 no 1991 r.) nr,rpoc 6o:ree'telr Ha 1I// tr $unsrpe
U (LU = 1"',36) I4 rlplrMepHo Ha (y?',5 r Sunr,rpe I.

t82
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Puc. 1. YcpegneHxbre 3a ,oru ,r"rJrr, 6recra (a) u noxagareneft qrera (6)
noryrreHubte B AuaQparue paarueporr.r 20":a nepuog na6arcgeuuft s 19g9_1991 rr.

,rApa raraKTuKu NGC4l5l,

- -{'y1[ntyga 
ugueHeru.rri 

^6necxa-ga,uocnegHnfi 
cegou Ha6mogeuufi cocraBr{Jra n SunrrpaxUBVRI coorBercrBenno: 0m,79, o^,59, 0m35, 0*,29 u 0m,24. lrpn sToM raJraKTr{Ka rroro-

ry6ena B cr{Hefi o6racrr.r creKrpa B rlBerax (u-B) n (B-[ cyqemBeHHo 3aMerHee, qeM B
rpacnofi: ecJrrr r{Ber (U-B) r.r3MeH}rJrcs na -U,44, ro (v-l) - Ha -0r,15. Xog norasarenefi
rlBera raJraKTrrKr,r orpaxaer [oBeAeHUe ee.6lecxa B.3TO BpeMr. Tor Qaxr, qro ceri-
$eprorcrue TaJIaKTTIKI{ c [oBbIIueHrreM ,pKocrr.r rony6ercrj orMerraJrcs HeogroxparHo
(u',t. naupuuep, [13]).

Aunm'ilyga rore6axufi 6lecxa pacrer c yMeHbrrreHr,reM AJrrrHbr BoJrHLr: n eunrrpe U ona
[pr.rMepHo n 3 pasa 6olrrue, veu n Qulrrpe 1.

Tenepr paccuorpurta saur,Icrrocu Mex<Ay rroroKaMr,I u3ryqeHr,r, r{ rroKa3areJrrMr{ rlBera
raJraKT[rKrr n pasuux.QuJrbrpax.
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pnc.2,3asuclrMocTt{ 6JrecKa rApa NGC4151 B +unb,pe U nO OruOUeUurc K 6necKy elo B ApyrHx qeTr'lpex

dsnsrpax B.V. R,l
Toqxu _ na6fiogeHnc 19g9-1990 nr., orry6mlxoBaHHEre B [9], KpesrHKI{ - HoBbre Ha6nrcAeHlrs 1990-1991 rr'
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Pnc' 3' 3asuclrl'rosrx {Ber-3Be3AHa, BerllaIuHa A rs AApa NGC 4 I 5 I , rIoryqeHHbre no cpeAHr.rM 3a Horr6 3HaqeHr{rMO6o3Ha'reHuq coornetcreym puc. 2

/46

//,8

/2,0

U-B

- 0,60

-4u0

-420

v

//,6

//t8

/2, o

u-8

- 460

- qq0

l

-4201

0,50 0,70 B- v 4J0 4t0 
^-t

puc, 4, .[ny4terHbre Ar{arpaMMr,r An, ,Apa NGC 4l5l
O6osHaqeHnc coornercrnyror prc. 2

Puc,2 npeAcraBrrrer 3aBr.rcr,rMocrr,r dJrecKa sApa raJraKTnKr,r NGC4I51 n $nm,rpe u no
orHorueHr'rlo K 6recKy ero ts Apyrax rrerbrpex (8,v, R,f $r.rnrtpax. Ha pucyuxax To.rKaMu
o6o3Ha'reHbl Ha6rIo[eHI'Ifl' noJryrreHHble B flporuJrbre Ha6JrroAareJrbubre ce3oHEr r,r o[y6Jrr{-KoBaHHbre n [9], xpectuKaMv - AaHHEre ni6nro4eurafi c 20.11.1990 r. uo 6.0d. lrjgt ,.Ha6nrogenr'r' Bcex ce3oHoB xopo,,o corJracyrorcs. Enecx raJraKTr.rKI.r B pa3Hbrx cneKT-paJrbHbrx Aiara3oHax Kopperrr.rpyer Mex<Ay co60fi. flpauqa, pas6poc gurnor" ,""*or"_Ko yBeJlllrrrlBaerc, flpu nepexoAe K cIreKTpaJrLrrr,IM o6nac.rgl,r c 6onl,ruelt 4nun,:r? non-
HbI,

3asuculvlocrl{ I{Ber-3Be3AHafl BerHqHHa xopouo B},IpaxeHr,r AJrr raJraKTr.Ixu NGC4l5l(prc. 3). ognaxo AaHHbre rocrreAHero ce3o,a ruo"-g";rt;;;;;" orKrro,r.rrrrrcb or rrpr_Mofi, upoBeAeHHoIl [o rorrKaM, qro Moxer cBl{AereJlbcrBoBarb o neo6r,l.rHrlx rlBeroBblx
Ir3MeHeHI{{X rlpu fioflpqaHr,Il{ rturaKTLIKr{ B 9TOT Ce3OH.

,(nyqnernrre -AlIarpaMMbI MoxHo BHAerb Ha pr.rc. 4. [rorr,re AaHHbre BHecrrr AorroJr-uutenrHurfi pas6poc B coorBercrByloque 3aBr{crrMocrrr, xoropuui cBr{AereJrbcrByer o qBe-
ToBbIx I'I3MeHeHI{rrx. falaxruxa NGC4I5l B IIocJreAHeM ce3oHe ua6lrcgenufi u aoarori*loBbrrrre,Horo 6necxa u3Me*,,a crori qner (u-B) ua 60nee xpacnrrri.

8. I,Irsec-r(c KAO, r. 90
185



HAEIIOIEHI4fl AKTIaBHOIA TA;IAKTI,IKI,I NGC1275 (TI4[ Sv2 VIIIVL BL Lac)

I,Is paccuorpelfis. rpuoofi 6lecxa raiIaKrI{KII u xoAa ee rloKa3arenefi qneta (puc. 5) .

MOXffiO CAeJIaTb cJleAyloqfie BbIBOAbI.

Ianaxrura NGC1275, KOTOpa' B HacTorulee BpeMf, HaXOAIITC' B AJII{TeIIbHOM MIIHTI-

"vr" ia .o"qa 70-x roAon), ucnrrrrrraer ne6onr,rue xore6anus 6lecxa. Tarofi xapaKTep

noBeAeHr{fl ee flpKocrlr yxe orMeqaJrcfl HaMI{ [14]: anairuo y3KoIIoJIocHrT,TPgll:5?yft

*o"riryy"u 
"u 

iSZOO A"r cparne"lre c AaHHbIMu B.M. JLotoro n Qunrtpe V (],5500 A) aa

lepIIoA c lg82 no 1987 r. [o3BOJrnJr cAeJraTb BbIBOA O TOM, qro Her 3aBIIICIIIMOCTI u3Me-

,"rrft flpKocrrr raJraKTr{K}r or BpeMeHrr, }rMelorcr roJIbKo orAeJIbHbIe rone6anras rpKocrl{'

ocna6lesug 6necra [prr gToM 6olee xaparrepHbl, qeM [of,prlaHHfl.

XoA noxagareneft rlBera co BpeMeHeu oipaxaet xog 6lecra raJIaKTIrKIr. Aunnuty-
ga xone6anuft qnera 6olrure r xpaclroft o6racrfi c[eKTPa. flonegenue raJIaKTIrKlI B l{Bere

(V-I) unorla MOxeT OTJIIIIIaTbcf, OT TorO, uro ua6lrcgaeTc, B Cuxefi o6racr[ cIIeKTpa'

Pnc. 6 rJrJrrccTpupyer 3aBrrcrirMocTl{ MexAy 6lecrou TaJIaKTI{KI{ NGC1275 B pa-3H}1x

AJrr,rHax uoru. Kopp "rr4r, 
xopoilo BblpaxeHa JIIIIIIb AIL 3aBI{CuMOCTeilI (u, B) tt (u, n,

pas6poc AaHHbrx Ha pnc. 6, e i6, z rro3BoJlfleT rpeA[onararb, tITo pag na6nrogeH,nft roKa-

,oruu", o6parnyro 3aBl{cuMocTb Me)<Ay noToKaMH u3nyveHrfl n ynrtpaQuoneronori u Kpac-

uofi o6naCrgx inexrpa. Bosuoxno, 6rrsa1gr TaKEe cflyqarl, KorAa poct 6rqcxa B yIbTPA-

suolere co[poBox[aeTcfl [aAeHueM ero n xpacuoft o6nacT[.cIIeKTpa Ia nao6opot'

flpu o6cyxgenrfl, ,accusa AaHHbrx (peaynrtatrr na6nro4enufi za 14 noueft) r'roxro 3aro-

g;rprru,"** 6oree rperr{ Bcex ra6nrogenrft He yKnaAblBaercrr B mrueftnyrc 3aBl{c}rMocrb'
" 

3abucnruocrlr qBer-3Be3AHar BeilfltIIIHa, xopollo lblP?591II6Ie AJL rairaKTrru NGC4151

(puc, 3), coBeplrreHHo HeBbIpa3IrreJIbHbI B cny-ae NGC1275 (puc' 7) BclreAcrBlre 6onrruoro

pas6poca gaxlrurx r4 MaJrbrx r{serorurx uglraenenrft no q)aBHeHIIrc^C II3MeHeHI{'fma 6necra'

AsyqserHas ArrarpaMMa,'11ocTpoeHgaf [JIf rallaKTuru NGC 127 5 (pac' 8), orrr'rvaetcx

6onrmuru pas6pocor*l TorreK. c Onuxaronofi nepoxrnocTblo MoxHO npeAloJIoxIITb KaK

or"yr"ruri raxofi 6tt to nu 6rrro 3aBr{cuMocru, TaK a flailg'{ue AByx B3auMHo nporl'I-

BO[OJrOx(Hbrx - npxuoft n o6parnoft 3aBIICIIMOCTefi. Paa6poc AaHHbIX [peBbIIIIaeT OUrn6xu

ua6urcgeuufi. ({to6u He 3arpoMox[aTb plIcyHKlI, MbI IIOKa3bIBaeu,ToJIbKo MacIuTa6 B

0',01, a coorBercrBylo4re orun6rr naS.rrcAeur'fi nprlBoAsrcfl s ra6t' 2')
'Cyulecrneuurfr 

paa6pcic AaHHbIx xa6nrogenrfi raJIaKTrrKIr NGC1275 Ira AByIIBerHbIx

AuarpaMMax r rra gra"purrluax 6necr-:In3r no6guyrac ucKarb [putIEHy orJMtlrra or

aHaroruqHbr* rurr"r"to'"t"fi y 
"uru*ruxlr 

NGC4151. Ilogpo6urrfi anarue KpuBbIx 6-r11xa

ranarruxu NGC1275 B Teqeurle.Hoalu npfiBen uac r o6napyxeHtrK' KpaTKoBpeMeHHbIx

BCTTbIIUeK r{ arrrl{BcflbllfleK AByX Trr[oB.

EbICTPbIE BCIbIIIIKI4 EJIECKA flAPA NGC1275

flepeuenuocrt 6necxa rgep ceftsepToBCKIIX TaJIaKTHK xapaKTepll3yeTcf Ha[I{queM Ha

trx KpIIBbIx 6necra KaK AOnroBpeMeHHbIx nOAteMOB u ocna6nennft 6necra' tar u 6ouee

KpaTKoBpeMeHHbIx uer"renenuft n srne Bc[bIIueK II aHTI{BcIIbIIIIer' B pa6ole B-'M'J[otoro

[15] npuaegeHbr xapaKreprcrnKr rai(trx BcIIbIIueK glx ranartur NGC4151 u NGC1275 co

cpegneft rpoAoJrxrrTeJrbHocTbrc cooTBeTcTBexno 25-60 n 20-40 gnefi u aunrurtygori

&,5-1',0 irii;Z-O^,5, Orrre'raetcc' rITo [pupoAa KaK Me[JIeHHoro KoMnoHeHTa' TaK rI

OUuCaHHbIX u"rur-"* paeluunOrl arr.rnnUryfrr OAtrHaKOBa: C yBefluqegger'r 6neCXa nOra-

3areJrrr rlBera y*"rru*uorcx (o6'rexr rony6eer). B crarre Jlrcroro u Paxuruora [16]

olrrcaHbr oO"upy*""""i" aBTqpaMI{ 6rrctptre Bc[bIIuKtr B flApax raJraKTr{K NGC4151 ra

3C 390.3, Koropble nponcxogir'' u '""""" 
nouu (At < 1d)' Antopu oJMeqaror',q, o

BpeMrr HapacTaHIIfl f,pKocTII B OIHSM IIBeTe coCTaBJItIIo nptrMepHo 1 'I (ua6nloAenus [po-

"trurr"ir Qu*tpax UBVR, Ho' K coxaJIeHIIK)' He oA'oBpelrlenno)' BpeMr rIaAeHI{fl -
HecKoJrbKo 6offiule, MOMeHTbI MaKCUMyMoB pe3KOpa3IIeCeHbI IIo BpeMe-Hxx^IIaCTyIIaIoT

rocrreAoBareJrbHo or roly6oft .racrr{ i xpacnon. n cny"ae raJIaKrIrKI{ 3C 390'3 na6uro-
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pRc.6.3asucruogru 6lecxa agpa NGC 1275 r $umrpe U no ornouresrro x 6lecxy ero B ocraJllHblx rrerblpex

'Suarrpai B , V, R, I

AaJrocb yracaHrle rpacnotl BcIIbIIuKu 6onrurofi aMnJII{TyAbI (LU = O't,4, LB = l'',1 ,

LV = V,9, LR = O*,4) [16]. OnucaHue aHaJror]rqHbrx 6rrCrpux BCTIbIIueK MOX<HO tahru
raKxe n [17, l8].

Kax ynouunano"u urr-e, KpoMe raJraKTlrK uaull Ha6nroAaJrlrcb craHAaprHaf, rr KoHT-

po6"a, 3Be3Abr. Kpuarre 6necra NGC1275, [oryqeHHble B TeareHrle gnyx Hovefi, Mox<Ho

BtrAerb na puc. 9. Kpecturaun o6osnaqeHbl pa3nocrrr B 3Be3AHbIx BeJllrquHax Mex(Ay

6necxou 3Be3Abr cpaBHeHr[rl r.r KouTpoJrbnofi suesgrr. I4s paccuorpeHl,L p]IcyHKoB MoxHo

3aKrK)qurb, trro KarrecrBo na6mogareJrbuoro MareprraJla, noryqaeMoro B TerreH[e oAnofi

Hoqtr u oIIeHr{BaeMoe r1o KouTponrHofi 3Be3Ae, AocraroqHo BblcoKoe IJL Toro,'rto6rI
. r{gxaTb r{3MeneHltfl Ha KpuBbIx 6necxa n te.renrb HOrIn, npeBbIIIIaK,IIIee 36 - 3Eo,

Tarrau o6pasou, Ha Kp[BbIx 6lecxa rairaKr[K[ NGC1275, [oryqeHHblx B TeqeHue Hoqu,

nar,rn 6rrnlt nrr6panu yqacrKrr, rAe MbI [oAo3peBaJIIr HaJI[que 6uctprrx u3lreuennfi tuna
BcrrbrrrrKr.I SJILI aHTI{BcrrbIrrIKlr. C qemrc 66nrureft HarJrflAHocrlr, rl{Heapu3all}rlr IuKaJIbr r1

ygO6crna CpaBHeHufl C Apyrr{Mr{ AaHHbrMr.r MbI nepeCquTaJIII 3Be3AHbIe BeJIuIIuHbl B eAUHI4IIbI

nJrorHocrrr noroKa (Imly = 10-26 epr/(o'l . c . fq)) B coorBercrnnn c Kann6ponxofi us
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Pnq 7. 3anuclruocru Lpe'IL3Be3AHa, Benflrruua AJrr rApa ralaxrrixu NGC 1275, no.nyvenHbre no cpeAHrrM 3a Hoqb
3HarIeHLIffr,l

u-8

o,0t

4 75 477 g-V 45/ qfJ 0,55 457 fr-I

Pnc,8. [nyrye,rtr,re AuarpaMMr,r Anc rApa NGC 1275

U9,20). flpz eT ou HaMrr 6blrra yqreHa pa3ur,rqa MexAy eQsexrnnnuMr{ Arrr{HaMrr BoJrH
craHAaprHofi I{ I,IcloJrb3yeMofrI UBVRI cr{creM. K coxanenuro, Harurr Ha6[roAeHr.rfl, napagy c
npel'IMyIrIecTBoM oAHoBpeMeHHocrI{ lrsuepenrl:r n 5 Sunrrpax, lrMeroT HeAocTaToK - cKBax-
Hocrb Ha6Jrlogenr.rfi B TerIeHI{e Hoqr{, BbI3BaHHyro Heo6xoAl{Mocrblo HaBeAeHr.Lfl Ha OoH r,r Ha
3Be3AbI cpaBI{eHHr. Iloetouy rlacro 6LIBaer BecbMa 3arpyAHrrreJrbHo cyAr{Tb o roM, B
rarofi Sase rcuuurKu rutur aHTI,IBc[bIIrrKI{ Ha6JlroAaJract ranarruKa r,r KaKoBa llx npogol-'
,<I{TEJIbHOCTb.

Ha xpr'rnux 6necxa NGC1275 Bce KparKoBpeMeHHbre co6br1.E, Arrr{TeJrbHocrr,ro
15-30 ur.rn, K Koropr,rM Mbr orHocr,rM KaK floA.beMr,r 6recra (ncnrrurxr,r) [prrMepHo Ha 0rr,1,
TaK I{ aHaJIorI{rrHbIe [aAeHI{rI 6uecra (aHruncnr,uuxu), Moxno [oApa3AeJIr,rTb Ha ABa TI{[a,
TrnI-aMIrJrIrryAaco6blTlrq n Sunrrpe Uuarcauanbua, a B$nnr,rpe I -un:auua.ribHa,Tr{[
II-auunurygaco6rrtlransunrtpeluarcr,ruaJrbHa,an$rrrrpeU-unuulranrna.
B o6qeu cryqae MbI MoxeM cKa3arb, rrro EMeeM AeJIo c rony6r,rrrar Lr KpacHbrMI,I BclbIIrI-
KAMU.

Ha pnc. 10 upeActanJleHll TpLI co6lrruq I u II rnnos. flo ropuaouralluori oclr orMe-
rreHr,I MoMeHTbI BpeMeHI{ KaxAoIo OTAeJIbHoro na6nrcgenr.ra, [peAcTaBJlrroulero Co6ofi
cpeAHee 3HarreHue, [oryqeHHoe u3 8 ol{eHor. Kax [paBr{Jro, KaxAoe rrocJreAyroulee
I{3MepeHIre AeJraJlocb vepee 4 Ir,rr.rn. flo BeprllKaJrbuoli ocn orJroxeHbr 3HaareHr4r AlgFu -pa3Hocrl{ MexAy norapnQuau[ [oroKoB I{3JIyqeHr.Ifl, Br,rpax(eHHbrMI,I B MI{JTJII,IflHSKI{X:
AlgFr(t) - AlgFr(16), AJrs MoMeHTa BpeMeHrr / r,r MoMeHTa BpeMeHr4 t0, \p:atvMaeMoro 3a
MoMeHT HarlaJra co6rtrr'rq. Ha puc. 10, a uox<no BrrAerb BcrrbrrrrKy, o6napyx<eHuyro HaMr,r Ha
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Pnc. 9. I(pursre 6necxa n4pa raraK'rI'IKH NGC 1275 Arrll AByx orge'rsuux uouelt

u - 5-6.1l.lggl r.; 6 -20-21.11.1991 r. D =20".7,i - aexperuoe BpeM'I gaunoii rovxtr rta6nroAesnii.

I(pecrrtxar,ru Ha pucyllKax 11oKa3aHbI pa3HosI H rlexgy 6,lecxot'l xourpoauHoft N craugaprnoii sne:g

KprrBoI? 6recxa raJIaKTIlKlI 2l-22.11.1990 r. IIpI4 3eHI{THoM paccToflrrukl rarraKTt4Ktt Z =

= 5o - 10". J].rrrarelr,Hocrt, co6Errr.rfl - rrpr4MepHo IIoJItIaca. Ar,'rrrnu'ryga n $uuHrpe U coc-

TaBrlfler 30vo or IIJIO1'HOCTI'i IIOTOKa l{3ryrreHl',Ifl B MOMeHT Harlara Bc[bIluKI'I' a n sllnUrpe
I - s 2 paza MeHr,[re. I,Ignaenenr,rs [oroKa [3ryaIeHI,Iq B ocraJILHbIx $llnr,rpax o'rcJlexl{Balor

[ocneAoBaTeJrrrHo trliMeHgnwr B Qr,rJrbTpe U u 3aHIIMatOT [poMe)KyTOaIHoe IOJIOXeHI{e Mex<-

Ay MaKcI{Manr,HE IMI4 I4 MTTHI4MaJIE'HbIMrr lr3MCIIeIdIlflMt'I'

Pac. 10, 6 flpegcrarnrrer oAHy r,r3 "orparlareJlbHblx" Bc[bllueK I 'runa, KofAa B Qr'rnu'rpe

U nrornocT s noTolia yrlana Ha 247o, a s Slrnl,'rpe I - sa llTo' flpu eToM IIJIoTHocTb noToKa

B srarr,,fpe v oc.ralacr, [paKTr{qecKrr flocrortHHofi B [peAeJlax o[II46KI{ Ha6rloAeHI,rfi'
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3ra ncuutura Ha6irloAaJr acb 7-8.02,!991 r. npr 3eHr{THoM paccrosHur.r raJraKTrrKtr Z + 35"
u npoAoJrxaJracb [prrMepno 15 wu.

Ha puc. 10, a npegcraBJreHa Bclbrrrrxa rmra II, 3aperrrcrpr{poBaHHa, HaM}r
17-18.01.1991 r. npr 3eHrrHoM paccrorHrrr{ raJraKTuKr{ Bo BpeMr,Ha6rroAeguir Z =
= 30o-35o. Mrr c'ruraeM, qro ory BcTIbIIIIKy AJrnreJrbHocrbro [plrMepHo 30 uuu HaM yAa-
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Pnc. 10. flprnreprr 6ucrpbrx BcrrbrrueK pa3ubrx
'runoB

florcueHr,s s rexsrc iln zrh ron t

Jrocb 3arrrrcarb rroJrHocrbro or Haqiua Ao Konr{a, fhornoqrr [oroKa r{3ryqeHl,I-f, n @Ianrrpe 1

yBerr{rrr{Jracr, ua l3vo rro oTHorueHrrro K MoMeHTy Haqara BcrrbrrrrKr{, a n $nnrrpe u norox
ocraBaJlc, cHatraJra [orrrlr rIocrogHHbIM, a 3areM yruar, ua 6Vo,

He sce BcrrbuuKluApa raJraKTuxn NGC1275 upomexeHbl HaMI{ uoJrHocrlK) or Harrara

AO KOHrIa, HO HeKOTOpbre BbIBOAbI MO)<HO CAenarb.
Bcurrruxlr rr.rna I - roly6ue, TaK KaK xapaKTeprr3yrcrcg ln6o MaKcIIMaJIbHbIM [oA'LeMoM

6lecra n $nnrrpe U (nonoxureJrbua, BcnbrruKa I*), nu6o coorBercrBenuo MaKcI{MaJIIHI,IM

rraAenr{eM 6necxa B sroM Qlrnrrpe (orpuqarenbHaf, BcnbIIIrKa rI,I[a I-). ?Is 7 zape-
rtrcrpr{poBaHHbrx HaMu rony6ux BcrrbrrrreK c aMrIJII,ITyAori, upenuuarouleft 57o, ToJIbKo gBe

,BJrsrorcfl rroJro)Kr{TeJrbHbrMr.r c aMnJrlrryAaMn n $ulrtpe U: +3OVo (eta ncur,truxa rloKa3aHa

Ha pr,rc. l0,a) u +87o (ncurrurraT-8.02.1991 r.). Ocramxue 5 ncnr,uuex 6lrllr orpuqa-
TerrL,HbrMr{, KorAa B $unrrpe U ra6rxrganocb [aAeHI{e rIJIorHocrI,I [oroKa u3ryrreHl,Iq Ha

247o (clr. puc. 10,6), ua lU%o (ll-12"12.1990 r.), ua 7Vo (5-6.11.1991 t.) u wa 57o

(34.11.1991 r. u ll-I2.12.1990 r.). fhonrocrb roroKa n3ryqeHr.r, n Sunr,rpe,I o6rr.uro
ocraBaJracb noc'roqHxort B [peAeJrax roqHocrr{ usueperurfi l-l,SVo (aa ucrutroveuuelr calrlorYr

cunr,Holir Bcflr,rrrrKr.r 7-8,02,1991 r.), flrnrelrHocrb KaxAorl r.rg nonoxr.rreJlbHblx BclbIIIreK
lpr.rMepHo floJrqaca.

Bcnruuxr.r ruua II Mox(Ho Ha3Barb KpacHbrMrr, TaK KaK nan6onrul,ul rrogteM 6.necra
rpoucxoAr{T n Sumrpe I, a uauuensrunfi - n Qunlrpe U. YnepeHno urt ua6arogaJrlr Bcero

5 raxux Bc[L,rureK, r{ Bce oHr,r 6ulu uonoxr.rreJrbHbrMr{ (rr.ru II+). Ogna ua Hr.Ix, Ha[pI,IMep,
rpr.rBeAeHa Ha pr{c. 10, o. flogreMbr rrJrorHocrr.r rroroKa n Qulrtpe / nplt'repuo sa 15 }'{uu

na llvo w9Eo, cofipoBoxnaBrrrEecs coorBercrByroqrrMrr [aAeHr{rrMr,r floroKa n $Nnlrpe u
ua 4-3Vo, orMerreHbr y BcrrbrrrreK 9-10.03.1991 r. n 5-6. 11.1991 r. Ha6nrogam.rcr raxx<e 2
BcrbrrrrKr.r uenlureir aMlJrrrryAbr n Qulrrpe I (+l%o u +57o) rrpl,I u3MeHeHLIrlx B Qullrpe
U = +2Vo. flpogonxureJrbHocrb raKr.rx KpacHbrx Bcrrr,r[reK cocraBJr.ser rro HaIrIrrM oIIeHKaM

rIpI{MepHo 30 r',rrur.

Mr,r nssru to 2-3 BcrrbrrrrKr{ KaxAoro r}rrra u [ocrporrJrrr cxeMar[rrHo cocraBuble
BcflbuuKr.r, Koropble [pI,IBeAeHbI Ha plrc. 11. tlro6rr He 3arpoMoxAarr, pEcyHoK, Ha cxeMax
u:o6paxeno fuone4eune rrJrorHocrerl iloroKoB r,r3ryqeHl4rl ToJrbKo n xpafiunx $ururpax,
nan6onee xapaKTepHblx AJu Kaxnoro runa Bc[bIruKIr, r.e. n Qlrnr'rpax U u I.

Buuuarem,Hoe paccMorpeHr,re Kpr.rBbrx 6necxa TaJIaKTITKI{ NGC1275 B TerreHLIe Horrll
rro3BoJrrer [peAuoJroxurb, rrro $orouerpnqecKoe noBeAeHI,Ie raJraKTI,IKrr lroxe:r 6rtrr
o6ycnonneHo cylepno3r,rrlneri TaKr{x KpacHbrx rr roJly6blx MLIKpoBcrIbIrueK, He 3aB}rcflIrlux

Apyr or Apyra. Sro lloxer cBnAereJrbcrBoBarb o Harr.rqu[ AByx HJr]I HecKoJIbKI{x pa3Hblx
He3aBLICLIMLIX I{CTOtIHITIKOB BCIbIIII€K.
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Pnc. 11. Cocranxrre BcnbrrrrKrr rrrrroB
F, ru n+

Pagnrre 3HaqKI{ coorBercrBylor
pa3HbM BCrIbtIIrKaM

flog'rer'r 6necxa r Qursrpe 1 o6rlqHo coupoBoxAaercfl [aAeHrreM r{HTeHcIrBHocrI,I B

$ranvrpe U, vro, BepoflTno, flr;rsercfl upr,rvnnor)r pa3MbIBaHLrq Kaprnu 3aBr{crrMogreft ue>xgy

6recxorrr raJraKTrrKrr NGC1275 B pa3Hblx $r.rnrrpax (cu. prc. 6).
Bonpoc o roM, o6yclonneu nu $nurxepr.rHr cerlQeproBcKux raJraKTrrK oflr{caHubrMrr

ruure 6ucrpbrMrr Bc[brrurauu, rpe6ye'r garr,nerirurrx Ha6JrroAeHrnfi n pexuue MoHI{ToprrHra,
B garnro.rerure HanoMHrrM, rrro a [21] VI.VI. flpouux u H.I,I. Mepxynoaa noJryqr.IJrrr

xapaKTepHoe BpeMfl IIepeMeHHOCTI'I SKBHBaJIeHTHbIX IIIIpIIH eMIICcI{oHHtIx BoAopoAHbIx
truuuit B c[eKTpe rApa raJraKTuxn NGC1275, panuoe [pr,IMepHo 0,5 v, v'ro coBrtaAaer c
xapaKTepHbrMr,r BpeMeHaMrr [pr{BeAeuHbrx 3Aecb floJroxlrrerbHblx rony6rtx Ir KpacHblx
BCTIbIIUCK,

OBCYXIEHPIE PE3YJIbTATOB HAENIOIEHI,I?I

1. Pesynrrarr,r na6rrogeuufi qen'rpalrrroti o6lacrr ceit$eptoncxofi ralax'rrxr,I
NGC4151 (pasr'lepou 20") c 1989 no 1991 r. [oKa3brBaror rrocreneHHoe Bo3pacraHlre
qpKocrr,r ee sqpa, MaKclrMaJrbHoe n Qum,rpe U wuuuuuaJlbHoe n Sunr,rpe 1. ftpu groM Ha

Kpr{Bbrx 6lecxa Mo)KHo BLrAerb [JraBHbIe I{3MeHeHI{rI 3a AectrKLI E corHlr gueri. Xog noxa-
garenerl qBera orpax(aer xoA Kpr.rBbrx 6necra, yKa3[,rBa{ Ha reHAeHqI,IIo TaJIaKTI{KI{ K
uorory6enurc c norpqaHlrer"r (nce IroKa3areJII,I IIBera [JIaBHo yrtrenruarorcx).

2. Bce rroKaJr,Hbre MaKcr{MyMbr xpuooli 6lecxa NGC415I raxxe cBs3aHbI c roro-
ny6eHnelr, B To BpeMrr KaK JroKaJrbHutl uunnuyu 1989 r. xapaKTepl,I3oBaJrcs [oKpacHeHI{eM
cu;aefi. o6nacrr,r creKrpa (nospoclr noKa3areJrl{ qnera (U-B) u (B-V)) rr oAHoBpeMeH-
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HbrM noroJry6euueu rpaorofi aracrlr. floxagarelr qneta (V-l) [pI'I groM yueururmcx!

3ror noxalturui uruuuyru ua6nrogancs HaM14 B TerIeHIIe [pI{MepHo 80 nuefi.
3. NGC1275 -'cefi$eproncKafl raJraKTr,rKa rnfla Sy2, npuvucilfleuafl Heroroprlulr aaro-

paMlr K Jrarlepru4aM (iu., uanpnr'aep,[22]), Bo BpeMfl HaIuI{x na6lrogeuufi n 1989-1991 rr.
rrpoAoJrxaJra HaxoAlrTbcs B cocTorIHIiII{ AJItrTeJIbHoro MI{HtrMyMa, foropuli Ha}IaJIcf B KoHqe

70-x roAos, ucflbrrbrBafl [pr{ eroM luurr ue6oruulre xote6anns 6aecxa. To x<e caMoe

MoxHo cKa3arb LI o xoAe noxagarenel? IIBera'
4. Orrrae'ruu raicxe loranumrfi MrrHr.rMyM NGC1275, xoroprtfi Ha6rloAa[cfl HaMu

rrpr.rMepHo 80 gHeri B rHBape-Mapre 1991 r. 3auerxoe ocra6nenne 6necxa raJIaKrI{KI{

corpor^o*gaJrocb noKpacHeH[eM cunefi .racrfi ee cneKrpa (yneluueHreM rloKa3areJieft qneta

g-q n @-V) u ognorpeueuHbrM roroJry6enueu r xpaurofi o6nactlr. Taroe noBeAeHI{e

TAJIAKTI,IKII OqEHb HAIIOMI{HAET TO' IITO NPOECXOAUTO BO BPEM' JIOKAJIbHOTO MEH'IMYMA

NGC4151.
5. Jloxanlulre MuHuMyMbr Ha KpuBbrx 6necxa cefiSeprorcKux raJlaKTucrpesnrtvafino

r,rgTepecgbr. ?Iuenno Bo BpeM, QorouetpuuecKoro MlrHlrMyMa na6lroAanocb u3MeHeH[e

cefislproncxoro rr,rra NGC4151 n 1984 r. 1231. Ygr.rnntenrnoe cxoAcrBo IIBeroBbIx u3Me-

nenuft BO BpeMrI JIOKaJIbHbIx MI{HUMyMOB,3apertrCTpIIpOBaHHOe HaMu y CTOJIb pa3Hblx IIO

KJraccu4uKaqr,rra o6.rexron NGC1275 u NGC4151, Moxer cBuAereJrbcrBoBarb B.IroJIb3y

n{IIoTe3bI' BbIAB}IraeMori Munnepou u Arrroxy.r.In|24|.Vsylenne [oIqpu3alluu u3JlyqeHu,

B c[eKTpax xqep cefiQeproBcKux raJraKTuK nprIBeJIo K MoAeJIrr, corJracHo xoropofi xgpa

runa Syl cxpulro, .urr6uarorqeft uarepuefi rnyrpu KJlaccuqecKoli ralartuxu tlrua Sy2 a

BuAe ropa, opuegTupoBaHHoro [epneHA]rKyJlspHo K yrJry c[MMerprrl{ paAuorr3o6paxeHnr

"uru*rr*r. 
[o"ton y [ofiI{3yrcIque o[TI{se,cK}Ie Qoronrt MOryT cno6ogHo IIoKflAaTb fApo

roJrbKo BAoJrb Ha[panneHuri paAl{oAxeros 125].

6. Cgeuaerra uecxo6xo iaueuanrfi, Kacalouluxc, 3aBlrcrrMocreft tuua 6uecr-6necr,
6necx-qnet u rlBer-rlBer gnx o6eux raJraKTr{K, Bce noAo6uble 3aBucl{Mocrr'r gocratovno

xopo1no -u3ytregbr, oco6eHHo B crrcreMe UBV, u r o6Iqeu naura pa6ora [oATBepxAaer

cAeJraHHbre pagee BbrBogrr. Mu MoxeM go6aanrr, qro raraKTuxa NGC4151 3aMeAJIuJIa

cnori reun norony6enuf, c uospqaHr,reM, TaK KaK Bce na6rrcgennx [ocJleAHero ce3oHa

oTKJTOHT,IJIIICb OT UprMbIx, upoBeAeHHbIx no AaHHbIM IIpeAbIAyu{ux ce3oHoB' xoT, TeHAeHIIU',I

K noflpqaHLIIO CoxpaHlrJracb.
paiurpr.re, ,nor Aa*e orcyrcrBrre, AJrr raJIaKTIrru NGC1275 B grroxy ee AJrureJrbHoro

SotouerpuvecKoro MrrHrrMyMa 3aBrrclrMocTeri, xoporuo BbIpaxeHHbIx B cilytlae raJraKTIrKIr

7. flogpo6noe lr3yrreHge KpuBbrx 6uecxa raJraKTIrKIr NGC1275 B TeqeHI'Ie orAeJIbHbIx

no.refi uprneno nac x o6napyxerurc 6rtcrpblx Bc[blrueK AByx rrr[oB' O6uapyxeHlrble HaMrr

rroJroxnreJrbgbre r orplrrlareJrbxble BcnbIIIIKu I runa, rorga na6moAalclrc, uaxcr'ruanruuft

nog.beM r{Jrr{ rraAeurre 6necxa n $unrrpe (J u vrnruuwaJlbHble Lr3MeHeH}L o $ulrtpe 1,

oqeB[AHo, uoAo6nrr Qrurxrepnnry, o[acauuoMy AJII [pyrux aKTITBHbIx o6rexron [4-6]'
Bcuuurxu II ruua c MaKcuMaJrbHbrM noA'bervrou 6necra a $unrtpe I npu nocrorHcrBe

(n upegenax ouru6or ua6rrcgennfi) urul nagenuu 6necxa n Qunrtpe U coreprueuno ne

.ro*o*, Ha $nnxxep-ruyu. Her cxogcTBa.MexAy HlrMlr tr o[[caHHbIMII B JluTeparype 'kpac-

uarrrrn" BcrrbrrrrKaMrr [16] a nepByro oqepeAb rr3-3a coBeplrreHuo Apyrux xapaKTepHblx

BpgMeH. Bepoatno, raKl{e BcnbIIuKIr orrucaHbl HaMu BIrepBbIe.

8. Mr,l ,peguo.naraeM, arro KprrBaa 6uecxa TaJIaKTI{KI{ NGC1275 B TeqeHue Horru

upegcrannxer co6ofi cyrreprro3tr,rlurc pa3Hblx MIIKpoBcrIbIInex. flpn'uuru ux HaM [oKa He]I3-

BecTHbr, KaK He[3BesTHbr rrucyIo u [pupoAa [cToarH[KoB, lD( uopoxAaloulEx. [nrrrenruocra
3aper?rcrpr,rpoBauHbrx HaMr{ BcnbrrleK cocraBJlfet 15-30 uun. B cnyqae ecJII{ 3T}I BcnbIIIrKIr

[opoxAelrbr JIoKaJrbHbIMrr ncrbqHLIKaM[, To ]Ix xapaKTepHble pa3Mepbl AoJIxHbI 6rITr IrleHee

0,jceerosoro traca, rlu 1013 cu. Boupocu, cusauurte c $usruecxurta[ [pFIrrHaMI{ 6ucry91t

,r"p"r"rr"oo, cefiipeproncrurx 
"una*r"r - Qnurxepunra, - o6-cyx<AaK)Tc,' Hallprar'aep, n [61'

9. CrrO*t rre r.r neCunXpoHHble II3MeHeHlIf, IIOKa3areJIefi qneta IIepeMeHHOIO 
'IApa

tg4



raJIaKrI{KIl NGC1275 B yJlbrpaQuoJle'roBorl ra KpacHofi o6racrrrx crreKTpa rro3BoJrrro.r
lpeAIIoJIox<I41'b, r1'1'o B fApe ecTL IIo MeHbtueli Mepe I(Ba [cpeMeHHblx r{c1'orlH[Ka H3[y-
tleHI7fl..

B sarrroqerue aBTopbI Bllpaxaror cBoro 6JraroAapuocrrr I4.kI. flporuwK 3a rrorre3Hble
coBerbl u 3aMeqaHLUI, E.A. Iftar.aopelrKo, R.T. Xolonesoft n JLI4. Olrnaronort 3a rroMotrlb B

[oAfoToBKe pr4cyHKoB.

[exa6pr,. 1992 r.
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OCOEEHIIOCTI{ CTIEKTPA AE-I,IHAEKCA
B AI,rAIA3OHE 4-24 qIICA

B.II. Bo6ora

B gonolxenue K pauee ony6nnronannrrM pa6oTaM [1-6] uayueu uegocraroqufi yqacrox cnexrpa KoJre6aHuft
reoMarHlrHoro AE-rugexca B Altaflasoue 4-2-4t,enegwrtr,roqufi noluuft cfleK,rp or l0 uuu go 3 ner. flpuregera
ra6lnqa nalr6olee ycroftrllrBblx Kone6aHnfi B groM.Anarra3oHe, rroKa3arbr o6que cnoficrra qasrorHorocle1Tpa
AE-trugerca u nau6oJree xaparcrepHbre cnoficrna r,rsyrernrux [eprroAoB.

Eo.nrruas qacrr xone6aunrl npegcrannena r*yrirurureraMu c pa3HEtM rr[cJroM r, {HTeHcrBHocrbIo KoMloHeHTi
crpyxrypbl MynbrlrnneroB 3aB[crr or ypoBt{s corHetrHofi aKTr{BHocrr.r, ce3oHa roAa. Oxonocyrouurrft nepr{oA
,BJI,eIE, ueprofi, pa3Aenrnqefi crIeKTp Ha pa3Hble qac.Tfl, - florrrl,I ruyMoByro, c.orAelbHbrMx,.kBa3x-
rapMoH[rlecKfiMl{ [epr{oAaM[' rl AJlrrHHonepHoAuble KonedaHl{, c qeTrt}rM[ qpyxry;iartlr r 6onHur{M oTHorreHr,reM
curHan/uryM. Mlrorue [epIIoAbI pacrlonoxeHbl Ha gKBr{A[sraHTHoM paccrorHlrra c ruaroru, Kpafl{ErM cpegHeft
qasrore BparqeHrrfl rroBepxHoqrrrbrx cJroeB Colrqa :0,43 r,lxlq.

@ B.II. Bo6ona, 1995
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PECULIARITIES OF THE AE-INDEX SPECTRUM IN RANGE 4-24HOUR, by V.P.Bobova.ln
addition to earlier publications t1-61 the missing part of the spectrum of geomagnetic AE-index oscillations in the

range 4-24 hour, filling in the total spectrum from 10 min to 3 years has been studied. The table with the most stable

oscillations in this range is given. General features of frequency spectra of AE-index and typical properties of most the

investigated lines are shown.
The major part of oscillations is represented by the multiplets with different numbers and intensities of

components. The structures of multiplets depend on the solar activity level and the season of the year. Daily periodes

the spectrum into different parts: nearly noisy with separate quasi harmonic periods and long periods oscillations with

clear structures and high signal/noise ratio. Many periods are disposed at the equidistance intervals, with the step

divibible to average ftequency rotation of surface of the Sun layer :0.431rH2.

' ' BneAenne

B pa6orax [1-4J uccregoBaH cleKTp r;{ar6oJree ycrofrqtrBblx Kone6arufi reoMarHlrrHoro
AE-raglexca n guanasone repIIoAoB 10-300 MIIH, B pa6oTax [5, 6] - B IILIaIIa3oHe or 1 cyT

Ao 3 rer. Heo6xogrrvrocrb c[eKrpaJrbHoro rccJleAoBaHlrfl BpeMeHIrbIx prAoB 6blJra AoKa3aHa

I{ o6.brcHeHa. floKa3aHo, trro 857o BblgeJIeHHbIx Kore6aH[fi B AE-uHAeKce HaxoArr
orpax(eHrre B coJrHerrnbrx r,r cericMuqecK]rx cneKrpax. flpegnararorcf, Bo3Mox(HbIe rtpllquHbl

coB[aAeHr{fi rtepuogoB, B reo*rarnu:rHbrx r{HAeKcax o6HapyxeHbl rIotIT}r Bce reoperuqecKu
lpeAcKa3aHHbre MoAbr coJrHeqHbrx KoIe6aHufi - 3ByKoBbIe (P-r"rogrr), rpaBrrTaIIuoHHbIe

(g-r'rogrr) u r.rHeprlubHlrbre KoJre6aHrrf, (r-r*ro4u). flparruuecrn HI,I no KaKLIM AaHHrIM He 6blr
[3yareH A[ra[a3oH [eprroAoB 4-25 ,t; BocrIoJrHeHLIK) SToro Ilpo6eila uocBrlrleHa AaHHaf pa-

6ora. floeroMy oHa flBorfiercfl, [poMexyroqHofi MexAy IIEKJIoM HarraJrbHblx rrccJIeAoBaHIiIfi I{

KOHeqHLTM O63OpOM BCerO crleKrpa.

1. I4C[IOJIb3YEMbII4 MATEP}IAJI rI METOII,IKA OEPAEOTKII

AualnsrponaJrcfl HerrpepbrBHbrfi MaccrB AE-uxqexca 3a 1966-1974rr. (2,5 MuH) I,I 1978-

1984 rr. (1 r'.rnu), roryqeHHbrfi B 3arrucrr Ha MJI n3 MIII A (CIIIA). [aunrre ycpeAHrJllrcb B

3aBucrrMocTu or r.rccJreAyeMoro Ar{ana3oHa qacror IIo 20 MuH - 4 u. O6pa6arbIBaJII'Icb KaK

lrcxoAHbre AaHHbre, TaK u peAyrlr{poBaHuble c Qunrrparylefi Hu3KogacrorHofi KoM[oHeHTbI'

Tarofi pflA [peAcraBJreH B Br{Ae orKJroHeH[ft or cpeAHI,Ix 3a Mec.flIL HopMrrpoBaHHblx Ha

Ar.rcnepcrrrc AauHbrx.3a ror )Ke Mecqq. Cuerrprr pe[yq[poBaHHoro pfl[a [IMeJrrr 6onuuee
oTHorueHue cr.rrnan/ruyru

Auuurarygno-qacrorHbre crreKTpbr srpotrJrrrcb MeroAoM HaJroxeHHbIx e[ox c Sypbe-npe-
o6paaoraHlreM, o[ucaHHbrM paHee [1,27. \trs BbrAeJreH!{, ycrofiql,IBblx Kone6aHuli Ha BceM

BpeMeFHoM rruTepBaJre [oryqaru 6oaruroe KoJr]rqecrBo c[eKTpoB rlo orAeJIbHbIM orpe3KaM

BpeMeHr4 AJrrI;nOCJreAyrOqerO [Ix CpaBHeHIIfl. BrrnO [OnyqeHO HeCKOJIbKO COTeH He3aBuclt-

MHrx cleKTpon gla pflAoB pasuori [JrrrreJrbHocru - or,Mecslla Ao HecKoJIbKI,Ix Jrer - rr cyM-
.MapHbre:3a .Bce .19 Jrer r.r3MepeHufi, IIIar rro qacrore raKxe u3MeHflJrcfl B 3aBIrcI,IMocru or
AJrr.rHbr.aHaJlu3trpyeMoro ptAa Lr KOJrIrqegrBa IrccJIeAyeMbIx qacf,or.

flpr.rr"rep raKrrx crreKTpoB [ptrBeAeH Ha pr{c. 1 glr guaua3ona 76Vt200 r"lnu (ruar lo
qacrore 8 . 1,0-' rtarfq) rro,HeBaBrrcEMbrM TpexJrerHLrM uHTepBaJIaM, coorBercrByrcIql,IM
MaKcr.rMyMy r,r c[aAy 20-ro qr.rraa corHeqHofi aKTuBHosru.

[,[g raxAoro orAeJrbHoro cleKTpa BbrAeJrf,Jr]rcb [I{KII, c[eKTpaJIbHbIe flJrorHocr[ Koropblx
npeBbrrrraJrr( ypoBeHb rrryMa Ha P3O. 3T o O6bI.rHo ll%o Bcex IIccJreAyeMbIx aIacToT' 3Ha-
qem:rrl nepuoAoB, floryqeHHbrx IIo oTAeJIbHbIM cneKTpaM, QllKcuponaJlucb B flpoMexyToal-
Hbrx ra6Jrr{rlax'He3aBucrrMo AJrrr prAoB cxoguofi AJlureJrbnocru. KaK BnAHo [r3 prlc. 1, MHorue

lepuoAbr [oBTopsroTcs Ha pa3Hbrx crreKTpax aJlu ux BeJILltIuHbI HeCKOJIbKO CMeIIIaIOTCT,

HanprMep, Al47 ,0152, 1175, 1180 ulur. Ta6auqbr AaJree repeBoAuJlucr n rpaQlxu qacrorbl

BcTperraeMocTr{ uccJreAyeMbrx KoJre6aHlrfi. 3Ha.reHI,Lf Bcex BbIAeJIeHHbIX rIepUOloB 3aHOCU-

Jllrcb B Marur{Hy., }r BbrqucJrrJrr.rcb cpe[Hee 3HaqeHue [ep]IoAa AJrfl LIHTepBaTA LP = 4 },wu 9r

trucJro rrEKoB, rronaBrrrnx B gToT uHTepBair, Ha plrc. 2 upunegen upI,IMep TaKoro rpaQura

rbe
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Pnc 1. flprruepu HegdrncfiMbix cneKTpoB peAyrgrpoBam{oro prAa AE-rugexca glrr MaKcr{MyMa u c[aAa corHe.rHoft
axflmHocru 2Gro r&K,ra

{lr$par'.ru yxasaubr 3raqeHr.c BbrAeJrerHbrx nbpnogor (n unnyrax)

-\ N 4tiutl S

Plrc, 2. rlacrora BsrpeqaeMosr[ [epuoAoB (ruQpu ua cnexrpe) ua 120 HesanxcuMbrx cneK.rpax
flo repuxaurugft ocu - xonuuecrno QnxcupoBaHubrx nepxogoB, rro ropr{3oHTanrHoft - ana.ren[e nepnoga (n

uunymx)

(AP = 700 + 1300 Mr{H) trp 120 orgelrHbrM crreKrpaM AJrr prAoB or 6 Mecflrlen go 1 roga.
rlracno cneKTpoB B pa3Hbrx rracrorHblx Aua[a3oHax r.r3MerrflJrocb go 20Vo, u3 HHx 6uno nrr-
AeJIeHo He3aBr4clrMo 1060 nuros. I{ccuegonarure Bcex flpoMe)r(yrorrHbrx ra6Jrr4rl r.r rpa$uKoB
rracToTbl BcTpeqaeMocTlr [eprroAoB no3BoJr[riro'cocTaBrrTb Ta6Jrr{qy Harr6onee qacTo
BcrperlaeMblx Kore6aH[fi a AE-raHgerce 3a 19 Jrer r.r3MepeHr.rfi B Ar,rafla3oue 200-1440 r,ruH
(crta. ra6nuqy). flpu Heo6xoAl,IMocrr{ 6oJree rroApo6Horo aHaJrr{3a orAeJrbHoro KoJre6aHr{t
IrccJleAoBaJracb ero "ToHKag crpyKTypa" IIo oT[enbHbIM He6oJIbIrrr4M orpe3KaM BpeMeHrr;
Mero[oM Kocr{Hop-aHaJru3a (cM. [2,3D oupeAenrJrrrcb ero aMnJrrrTyAHo-Qaeonrre xapar-
TepI{cT[Kr{ B 3aAaHHbrft uHTepBaJr BpeMeHu; cTpouJrcfl npo+Erb r(oJre6aHr.ts TaKxe.3a,pa3-
HbIe BpeMeHHbre r{HTepBaJrbr.

2. HAI4EOJIEE yCTOIIqIABbIE nEPltO[bI
, B CnEKTPE AE-UHIEKCA 200*-t440*

Ycrorl.rusrIe rone6anrry Arra[a3oHa rrepr{oAoB 200-!44OMtrH [peAcraBJreubr n ra6nr.rqe.
I[u:aus.265^,8, uogpo6no paccuorperinaa a [3], BeporrHo, corHeqHoro flporrcxoxAeuyte.yr,
cKopee Bcero, sBrrflergfl. rapMoHLIKoIf rpaBrlTallrroHHbrx ocq[JrJraqufi. IlprpoAa ocraJrbHbrx
[ep]roAoB ocraercf, Heu3BecrHofi. I,Ix "otoxgecrsleH[e" c KaKrtMrr-Jrrr6o ronxperubrMr{ Ko-
iledanvllMfi (coruevnuun ITJTLI reo$usra.recxurrru) rpe6yer geranurcfro ucclbgonarudr guna-
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Ptrc.3. CpeqneMecrqHr,Ie 3rlaqeHtlq aMnJIItryAL,r u Qarsr gra flepnoAa 1440 r'rr.lr :a 19 aer, [oJryqeHHr,re MeroAoM
KOCT4HOp-arraIr43a

MIaKIILT CBOftCTB KaXAOTO KOHKpeTHOTO nepr{OAa, rrTo AoJrxHo 6urr npeAueToM crrequanb-
Hori pa6orbr. Hror<e orMeqeHbr HeKoropbre o6Ir$e oco6eHxocm Kone6aHrrir.

3ro uoxuo c[eJrarb Ha rrpr.rMepe MyJrbrr{rrJrera =1050m (17,5 u). T6nrarcrpyKTypa
gToro MyJlbrr{IlJrera MeHflercs coorBercrBeHHo c aKTr.rBHocrbro corHeqHoro qnrla (clr.r.
puc. 1). Fjnr,rs l"tarcl4MyMa coJrHe.rHofi axflrsHocrrn HMerorclr'ABe .[orrrr,r paBHbrx rro aM[Jrrr-
TyAe JruHulI 1047 u 1050 rrntr. 3naqenr.rs plx aM[Jrr.ITyA B oro BpeMrr uoqrfi BABoe 6oJrbrrre,
rIeM AJrfl gIIOXI{ C[aAa aKTI,IBHOCTTT, KOrAa [po[cxoAtrT 3HaqrTeJrbHoe yBeJrrrareHr.re tr]rcJla
Jtur.uit B MyJrbrunJretb, Auauorraqubre r.r3MeueHr{rr flpoucxoArr B 3aBr,rcrrMocrr{ or ypoB}ur
corHeqHofi aKTrIBHocrrr AJIf, MHoru{x Apyrry fleprroAoB, B qacrHocr[ 1176,923,798 rrauH.
Hexoroprre LI3 [pI,IBeAeHHbIx B ra6mrle [epr{oAoB orJrr.rqarcTcfl Ha Kparubre qucJra:
10801537 * 2, L0801355 - 3,7601380 - 2.8 MyJrbrrrnJrerax -400 u:80b MrrH.3aMerHa
ce3oHHa, roppenxqnx: suruofi-aecrrofi srn nepuofirr Bo3pacraror no 410-820 Mr,rH, oAHaKo
aHaJroruu B crpyKType MyJrbrtrnJreron ue ua6lroAaercr.

Cyrovuax Bapuaqr AE-nngeica [oABepxeHa 3HarmTeJrbrrbrM rluKr[qecKr.rM [r3MerreurlrM
B,rlpeAeJlax roga. B ocHoBHoM 9fl.I Bap[aquu o6ycronreHbr ce3oHHbrMr{ }rgMeHeHr.rsM}r ocBe-
qennofi/ueocrerqennori uonapHori .E-uonocSepu [2). Kar nrgno r.r3 pr.rc. 3, n Jrernufi
TIHTepBaJI (gnx uesaxo4flIr(ero Conuqa) aMlJrr.rryAa cyrovnori BoJrHbr 3HatrlrreJrbHo yMeHb-
Irraercf,, Qasa upn gToM He o[pegeneHa. 3arvrerno HeKoropoe yBeJrnrreHrre aM[nHTyAbr B
MaKcr,rMyrt{ax conHeqHorf aKTrrBHosM (1969 u 1980 rr.).

Xors n paccMarpr,IBaeMoM Alrarla3oHe fleprroAoB, Beporrxo, flpucyrcrByror xone6anrl:r
'rncro reoQlr3l,IqecKofi [pupogbl (upurumnue xole6aruu, arr"roc$epnrre BHyrpeHH[re rpa-
BI{TaIIrroHHbre nolnrr), Bo3MoxHo, rITo HeKoropbre neprroAbl nouulro 265^,8 ranero, 

"on-ireqnoe lpo[cxoxAeune. ]Is cnyrHl{KoBbrx usrvrepenufi n roporxonoJrHoBoM graanaaoue cne-
Ayer Harr.rqre rreprroAoB 5-8 .r u lFl4 u l7'1.
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3. HEKOTOPbIE OCOEEHHOCTI4 CIIEKTPA AE-LIHAEKCA
flpoanannsrapoBaHublfi c[eKTp AE-uugexca B Ar.rarra3oue 10 uun - 3 roqa no cBoeMy

BrIAy KaK 6rt pasgenaeTcf nepuoAoM B cyTKrr Ha ABe qacrlr: 1) ur*reroqrae qeTKr{e cTpyK-
Typbr AJrr.rHHo[eprroAHbre, pa3AeneHHbre rpyrrnbr nr4Hr,rfi -9,L3,27 cyrt4 1,2,3,5 uer-.c
6onruuu orHorueH[eM cr{rHaJr/uyM; 2) 6nugrlre K ruyMaM rrepuoAbr MeHee cyroK, c
6omurr,Iu KoJrI,IqecrBoM BblAeJrf,rorquxcs Jrr{Hr,rfi; co cpaBHr.rMbrMu aMnJrr.rryAaMr{ r,r cyqe-
CTBeHHO MeHbrUr,rM OTHOrrreHr4eM CtrrHaJrAUyM

Bepoatno, TaKoe pa3Jrlrqfie xapaKTepr,rcrlrK crreKTpa o6ycroBreHo pa3Hori npupogort ro-
re6asuri. Cyro.ruuli [epuoA rrMeer c[eKTpaJrbHyrc [JrorHosrr,20407o or rrep]roAa 27 cy,r.
Arrannu'ry[a KoJIe6aHI,Ift c [epuoAaMI,I HecKoJrbKo,qacos o6rrqHo He 6oree 20Vo or A2a.

fipyrorf oco6eHHocrblo floqru Bcex r{3ytreHHbrx KoJre6anuit r^sr,serc, rrx cJroxHafl
cTpyKTypa; oHa'cBoIicTBeHHa KaK KopoTKI{M, TaK r{ AJrrlrHHbrM rrepfiOAau, fila BbrAeJreHHbrx
ycrofivr,rnrrx Kore6aH[rt cueKTp, [oJiyqeHHbrfi rro AJrrlHHoMy BpeMeHHoMy prAy, rrpeAcraB-
Jrf,er o6JIacrH floBbllrreHHofi crertpauruofi nnorsocrr{ B Br{[e MHoroqucreHHbrx rapMoHr{K;
MLI LIx Ha3bIBaeM MyJrbrrIrIJIeraMu. OHu cogroqr r,r3 pa3Horo 'Ificx,a ilu]fluir. cMeHfllorqux oAHa
Apyryrc, ecJII{ cTpol,rTb TaKofi xe cneKTp [o KopoTKr{M, He3aBrrcuMbrM BpeMeHnrrv orpes-
raIra. flpu.rranrt o6paeonauurl MyJlbrr,r[JrerHori crpyKTypbr Kore6aHr,rfi, Bepo{THo, oflpeAeJrr-
Iorc, MexaHu3MoM upotBJreHurl qLIK[uqecKoIi comre.ruori aKTrrBHocru u, Bo3Mox<r{o, HaJrr{-
qLIeM cloxHofi auunuryAHo-oa3oBori MoAyJrflrIrM [epnoAaMr4 6onrurefi ArI{TerbHocrI,I.

Moqynaqur c nepuogolt :27 cyr 3aMerHa B oKBHAT{craHTHoM pacnoJroxeH[[ aracror
Kofie6auufi. B ta6nnqe [puBeAeHbI 3HarreHr{, [epuoAoB, BbrrrucJreHnbrx r{3 coorHorrreHufl
l/Ti=7/7,+nlT",r\e { -rrtuucneHubrfirepuoA, Ti = 1400 unu, Z6 =27,5 cyr, n=
= 1,2,3 .,. Eom,uruHcrBo [epuoAoB coBnaAaer c rorrHocrbro Ao [oJryrluprrHbr MyJrbrr,rnJre-
ta. flpra ne6omruou rr3MeHeHlrrr 3naqeuus 7" upoucxoAr.rr 6oJree rorrHoe coBnaAeHr{e

Apyrux [epuoAoB Ta6rr.rr{br.
Heo6xogur'ro orMerr{Tb oAHy rr3 Bax<Hefirurrx xapaKTepr{crrrK, TaKx<e orMeqeHHyro y

6orrrunucrsa rr3yrreHHbrx xone6annit, * ux npertrennfro Hecrarlr{oHapuobrr. 3ra oco6eu-
HOCTb, BepOflTHO, TaKXe flBJrfl.eic,s. flplrqr.rHofi MyJrbrr{[JTeTHOCTU r43yqaeMbrx upoqeccoB.
MHorue flepproAbr, HMerorrlue 6onruyrc aM[Jr[rryAy, BApyr ucqe3aror, a 3areM rroflBJrrrorcfl
BHoBb HepeAKo c roli :xe Sasofi KoJIe6aHI,IrI. 3ra 3anr,rcrauocrr nau6olee rrerKo Br.rAHa Arrr
pa3Horo ypOBHfl cOJrHeqHoIi aKTrrBHOcTI,I. B tH] o TaKLIx cBOfiCTBax roBopl,ITcfl uOgpo6nee.
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3AKJIIOT{EHI4E

3arou.reHo lrccJreAoBaHlre Bcero qacrorHoro Al,Iarra3oHa (10 rtar.ru - 3 roua) crreKTpa Ko-
rre6auuit reoMarHllTHoro AE-lrugeKca 3a l9 ner. flonyvenu ocHoBHbre xapaKTepr,rcrr{Ku
Bcero c[eKTpa, flpucylqr{e 6omrultugrsy fleplroAoB.

1. Cyrovur,rir fleprloA rax 6rr pa3AeJrrrer crreKTp Ha ABe pa3Hbre rpyflflbr rracror: Menee rr
6o;ree cyrox. Malrre nepuogsr r,rMeror na $one ruyMoBoro cleKTpa pflA BbrAeJreHHbrx qac-
ror, o6lagarcqux KBa3r4rapMoHr,rqecKuMr4 cnor)icrsail.r[. flepuogrr 6onee cyror rrMeror rrer-

Klre, pa3AeJreHHbr e c'rpyKTypu c 6olrtulrM orHolrreHlaerra curu al/ruyu.
2. Eonr,runncrBo [epuoAoB crreKTpa AE-lrugerca [peAcraBJ]eHo MyJrbrr.rlJreraMl{ c pa3-

HrIM KoJrI{aIecrBoM rapMottux, Crpymypbl r{x I{ cfleKTpaJlr,Hble nJrorHocrl,I orAenbHbtx ttutruit
MeHflrorcfl B 3aBl{cr{MocrH or corHerrHoii axrlrsHocrl{ H ce3oHa ro[a.

3. flonyueua ra6nuqa Har.r6oJree ycrori.r[Bblx Kore6aHul] AE-nugexca Ha rlporsxeHl{I,I
[orrrr{ AByx colHerrHbrx rIr{KJIoB. ToHxaq crpyKTypa }r AI{HaMIIqecKHe }I3MeHeHLIrI I{3yrlaeMblx
[ep]roAoB rroKa3brBaror, lrro 6oflr,ruuucrso Kore6aHr,rri r{Me}or necra6nmuylo aMIJII{TyAy,
r{HofAa yMeHburaqcL, Ao rrcqe3HoBe[tlfl, a 3aTeM BoccraHaBnr{Ba, flpoqecc, alacTo c toti >re

cauorl Saoofi. Hau6onee 3HarrrrreJrbHble r{3MeHeH[q [por4cxoAflT c r{r4KJroM colneqnofi ax-
TIIBHOCTI,I,

4. rlacrorr,r xone6anuri c[eKTpa AE-uugerca s 6omrunHcrBe cryqaeB KparHbI cpeguell
BeJrr{rrlrHe cKopocTr4 BparrleHr{fl [oBepxHocTHEIx cJroeB Connqa -27 cyr, tITo cBI{,qeTeJrL'-

crByer o HaJrrrrrr{r,r MoAyrqq[E KoporKorlepl{oAHblx napuaqur? grlrM nepl{oAoM.
5. BonrruuncrBo rrepuoAoB c[eKTpa AE-ungexca I{Meer aHaJIor[ B coJIHeqHr,Ix u ceitcv.n-

rrecKr4x rore6auurrx, coB[aAaer 6otee 807o rleplroloB.
6, Hau6onee eaxusrfi pe3yJtra'r c[eKTpaJrbnoro r{ccJreAoBaHrEs roae6auuli no gnunurtlr

pqAaM reoQuelrvecKlrx r{3MeHeHI,tIi sarlrc.raercq B ToM, qro, cpaBHlrBafl xapaKTep[cr]IKlr
3eMHbIx r.r coJrHerrHLIx xone6auuri, Mo)KHo r43yr12ro cnor?crsa I{ MoAeJIIT coJIHerIHbIx IIITKJTI4-

qecKr{x flpoqeccoB I{ corIIelIHo-3eMHbIx csgseft.
An'rop 6narogapur H.H. CrenaHsn, C.A. 3ariqeny 3a I'IHTepec r pa6ore lr A.l. Koco-

Br{qeBa uM.VI. flygoexr.rua sa o6cyxgeilue pe3yrbraroB.

Flor6ps. 1992 r.
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YAK .520.2 + 621.8.3.039

IPLIBOAbI M}IKPOIIEPEMEITEH}/.fiI ililfl AAAIITIIBHOTO TEJIECKOfIA:
IIbE3OSJIEKTPI,ITIECKI,ilI UJIII MATHT,ITOCTPIIKUI,IOHHbtrI?

JI.B. fluqxoncxnfi, [I.[I. Eoprex, A.[I.,[olryuuu, A.I,I. E.lnrapon,
B.C. CrpaHr, H.B. Creurenxo, B.B. Csrqer

Ilpunoglrcx pe3yJll"arbl cpaBHI.rreJIbHbIx ncnurasuri [[,e3o- u MarHuTocrpr.rKr{uoHHbrx nprrBoAoB c
aM[JIItryAaMI,I nepelrenleullfi go 6 uxu, Cryneuvarue nooqerlcrrua ua qasrorax 4-121r1 narrlepaalrcb crreqrraJrbHo
paspa6orauuslu 6ecxoxraxrlrLlM AarqnKoM nepeuerqexufi (rovuocrs i5 nu n granasoHe 10,5 ur"r; qacrora
nsuepeuufi >50 lq) Ha 3KcrIepI{MeHTaJrbHoM creHAe c peaJrbHrrM cerMeHToM cocraBHoro 3epKaJra Ar{aMerpoM
=40 cu.

3anucuuocru nepeMelr(eHl{, B Auana3oHe 0-6 r'axu or BxoAHoro noaqefic.rurr uoryr 6urr npeAcraBreHr,r
napa6olauu (nnesonpurog) unI,I KpIrBbIMfi Tper:r,eft creneuu (Marur.rrocrpr,rKTop) c ouu6xatrllr 10,02 ruxu.

Pesylrra,st gau'relruoti (14 cyr) nenpepsrnnofi pa6oru nbe3orpuBoAa c qac1oroft l0 fq (scero 12 .rc6
quxaon) u c pa3MaxoM flepeMeuleHuri =3,3 MKM rroKa3brBaror He3HaqnreJrbHoe (=4Vo) yMeHr,rxeHlre aMnJruryAtr
au6paqur? cerueHTa, cBc3aHHoe, no-BrrIuMoMy, c n3MeHeHHrrMH srpyKTyp6r KepaMrrKa.

MICRO'MOTION ACTUATORS FOR ADAPTM TELESCOPE: MAGNETOSTRICTOR OR
PIEZOELECTRIC? by L.V. Didkovslq, P.l. Borzyak, A.l. Dolgushin, A.l. Elisarov,V.S. Sirant, N.V. Steshenko,
V.V. Sychev. Some results from comparative tests of piezoelectric and magnetostrictive actuators with values of
amplitude in a range not exceeding 6 microns are given. Stepped input impicts on frequencies 4-12 Hz have been
measured by specially designed non-contactable sensor of micro shifts (with precision of 5 nm in a range of 10.5 mm;
frequency of measurements >50 Hz) on specially prepared experimental stand including the real segm-ent (diameter =
= 40 cm) of the main segmented telescope mirror.

Shifts in a range from 0 to 6 microns as functions of the input impact can be represented as parabolas (pjezo-
actuator) or as third order curves (magnetostrictors) with error values = 10,02 microns.

ilhe results of long (about 14 days) and continuous action of a piezo-actuator on l0 Hz frequency ltotal 12 . I 06
cycles) with the value of shift = 3.3 microns show slight reduction (ibout 47o) of the segment vibration amplitudc and
this probably connected with some changes in structure of ceramics.

B pa6o'rarouqllx I{ B [poeKTLIpyeMbIx aAaurr,rBHbrx reJrecKoflax [prrBoAbr M]rKpo[epeMe-
ITIeHI'Ifi AoJrxHbI o6ecfieqllBarl B KBa3r,rpeaJrbuoM BpeMeHrr ynpaBJre;Ee Soplrofi i*rru*ro.o
3epKaJIa AJI{ yMeHbIUeHI'IrI TelJIoBbIx LI MexaHI{rIeCKLIx Ae$opMarl[ft r,r AJtl KoppeKr1r{rrr r4cKa-
xeHI{Ii BoJIHoBoro $ponra, fipolueArrrero 3eMHyro arMoc+epy. Har.r6olr,uree picupocrpane-
HI,IE NOJIYqUII,I 9JIEKTPOMEXAHEIIECKEE IIPI,IBOAI,I [I,2]U IIr,C3OIIPITBOATT [1,3_5].

3nextpouexaHl,IqecKlIe nprrBoAr,I o6raAarcT 6om,rulrur cr;6r.urbHocrblo H Ar{arra3oHoM
nepeMelrleHl{it, ouu yAo6HbI B eKc[Jlyararlrrlr r4 r{Meror 3Haq[TeJrburrri pecypc. K uegoc.rar-
KaM OTr.rX [puBoAoB clreAyeT oTHecTI{ MaJrOe 6rrcrpogericTBae, rrTo orpaHr,IqrrBae" ux [prr_
MeHeHrre B aAaflTI{BHOM pex(r{Me.

flresonpr'rnoAbl (fI[I) pa6oralor B IrrupoKoM c[eKTpe rracror, o6raAaror AocraroqgbrM
AJIfl aAaITIBHOTO pe)K[IMa AI{ana3OHOM nepeMell{eunfi, upOCru KoHCTpyKTT{BHO, OAHaKo Tpe-
6yrot gnx pa6orr,I 6omuutx oreKTp[trecKr{x Halpsx(enuri, o6ragarcT 3Hatr[TerbHbrMr{ rrrc-
Tepe3r,rcoM, noJr3yrrecrbro r4 ocrarotrHbrMr.r Ae+opMar\us,Mur, qro ycroxHrer cxeMy ylpaB_
JIEHI{'.

Y enerrpocrpl{KqlloHHblx [pIiBoAoB [6] upax:rr.rvecKrr orcyrcrByror rr,rcrepe3r{c r{ ocra-
TOrIlIbre AeQopMaIIEr,I, HO OHr{ I{MeIOT [OKa OrpaHnr{eHHoe lpr.rMeHeHr,re.

MarHurocrpl{KIII,IoHHbIe npIrBoAbI (MfI) t1, 7] rarcxe pa6orarot B 6orburoM Ar,rana3oHerIacToT' oHt lIgJrrOBeqHLI I'I HaAexHbI, AocTaTogHo KOMlaiTHLl, He Tpe6yroT BbrcoKrrx Ha-
[prxeHI'II:1. flpr.ruenenue Marepl{aJroB c rr{raHTcKori Maruurocrpr,rKrluari [8] uosnonaer yne-
Jrt4qI{Tb AI{ala3oH rIepeMeIrIeHLItt uo cpanueuulo c rrbe3orrpr,rBoAaMr,r, r{Meroulr4Mrr ry xe pac-
cel'IBaeMyro MolrlHocrb, IIpII co3AaH[r[ y[paBJrrroulero MarHrrrHoro rroJH rryreM rroAKJrro-
tIeHI{r( gJreKTpl{qecKoro roKa K o6MorKaM Bo36yxAeHr,rrr, Yrpanneuue [epeMeuleHr{eM c rro-
MoIrIbIo tIocTosHHbIx MarHlIToB MoxeT o6ec[equTr, yAepxaHr.re 3aAaHHoro [oJro)Keur,rfl [pu-
BOAA 6e3 [oTpe6IIeHI,I,I MoIIIHocTI,I, Ho [pu oToM cHIDKaeTcg qacToTHr,IIi AI,Ia[a3oH.

@ KoraexrHs anropon, I995
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Hamefi sagaueri 6ullr crengoBbre Hclbrranus fIfI rE MfI B ycJIoBLIflx ux pa6orr,t,

MaKcr{MaJrbHo npra6nruceHHr,rx K peaJrbHbrM AJrf, ylpaBJIeHHf, cerMeHTaMI'r cocraBHoro rJIaB-

Horo 3epKaJra reJrecKo[a ACT-1200 [9]. Taxlte I{cnbITaHIrr craJII{ Bo3MoxHbIMI'I [ocJle pa3-

pa6orxu n Kprucxofr acrpoSusrvecxofi o6cepBaroplrll (KpAO) 6ecronraxtuoro AaraII{Ka

Mr.rKpo[epeMerqeuufi, xotOpuft MOxeT [pIIMeHrTtcfl AJL KoHTpOJIfl B peaJIbHOM BpeMeHI4

3aAaHHoI? [oBepxHocrl,I cocraBHoro 3epKana.

1. AATIIHK MZKPOIEPEMEIIIEHI,II4

BecxonrarrHbrrt Aarqr,rK eMKocrHoro rurta 12) c r{yBcrBl{TeJlbHocrb}o 5-10 nr'l 6t,uI slt-
6pau uaun B KarlecrBe lpoTorr.Ifla AJrfl rrpHMeHeHI{g B cerMeHTI'IpoBaHHoM aAarITI'IBHoM Te,

JrecKorre. O[saro Mbr r,rMeJrr4 B Br,rAy, rrro yflpaBreHl{e [be3orIpI'IBoAaMI'I co[pflxeHo c

IOAKJIIOTIeHUeM 3Haqr{TeJIbHbIX eJreKTpr.rqecKllx IOTeHI{I{aJIOB, KOTOpbIe MOryT BHOCI'ITb

oruu6xr,r B r{3MepeHr{q eMKocrert (sasopon). floerouy t*lrt paspa6oralr 6ecroHrarruuit (upu

neo6xognuocrr{ oH Moxer 6rrrr nepegeJraH B xonraxtnrtrYt) garvur LrHAyKTlIBHoro'TIr[a.

OcuosHL,re rpe6onanru K [arqllKy [pr.r KoHTpoJre 3aAanHoro rloJroxeHlrrl (sa:opa) cBq3aHbI c

neo6xogurraotTblo 6oJrbruofi vyncrnureJrbHocrll K [epeMeuleHuflv.u cra6l'rrbHocr[ pa6orbl.

Kporrle roro, AJrf cHr{xeHllfl qncJla rocrr{poBoK BaxHo raK)I(e o6ebnequT l guaqrtenlnurt
(gbnr lrunnnrraetpa) AI,Ia[a3OH usr'lepeuuft c qyBcrBuTeIbuosrbro ne ulu<e 10 urtl.

Ilpunquu usrrlepeur,rfi r{ ocHoBrrbre oJreMeHT},I KoHCTpyKIILII,I AarqI'IKa, o6ecnevunaroulue

u3MepeHgq c 3aAaHHofi qyBcrB[Te[bHocrbro 6r,ulr upegloxenbl I4 IlcIIbITaHbI HaMI4 eule B

1978 r. ,[anrnertrure rrccJreAoBaHus,6ttwt Ha[paBJIeHbI Ha yryt{uenue cra6r'urHocrl'I I{3-

ueperu,Ift H TexHoJrorllu I{3roroBJIeHrrrI.^fipru"gerrore 
Hr{xe xapaKTepucrlrKr,r floryqeubl flprr [c[blTaHlrtx gnyx o6paeqon 6ec-

KoHTaKTHbIx Aarr{[KoB MlrKpo[epeMelqenlrtl, I{3roroBJIeHIIbIx Iro oAl{Haxonorf TexHoJIorIru.

Kounouenrbr gJreKTpogHbrx cxeM c[eqr{aJlbHbtttl o6pasou ue nog6upanucr,. Bce Aeranrr

AarquKoB (rporrae KoplycoB r{ KaryrrreK HHAyKTI.IBHocrra) - npournuJleHHoro rrpol43BoAcrBa.

fiuanasou llsuepaervrnx nepeueulemd
gyncmmemuocrb B Arra[a3oHe usuepexufi
9acrora uouepenlrfi
Cpeguernagpatr.rurril uryu r noloce qacror 0,03-100 Iq
florpe6areuae Morquocrb

la6aprmrue pasueprt (gnr relecxona ACT-1200) .

I r'.t'l
ue lresee l0 slr
ne r'leuee 50 fq
se 6olee tl0 nr'.r

ne 6o.nee 0,5 Br
198 x 48 x 16 r'.rr'r3

2. CTF/F^D, AJIfl rICIIbm A}IVTVT IIPflBOIOB

,l,m nponegeHrrrr cpaBH[TeJrbHbrx r{crbITaHI{Ii IIfI u MfI n kpAO crpoeKrl{poBau Ir rI3-

roroBrreg crreqrraJrbHbrft ercnepuuenTanbHblfi sreHA (plrc. 1). flpu [poeKTl{poBaHrrlr creHAa

6rrnr,r yvrenu rpu ocHoBHbIx rpe6oBaHl4r:
1) cnecrz K MrrurrMyMy cr{sreMarr{qecKr{e norperuHocrlr rtpu Ir3MepeHIrI{ nepeueulermft;

2) uarcnuanbHo npr{6Jrr{3rrrb ycJroBrlfl pa6orbr npuBoAoB u Aarq[KoB K ycJroBl{flM }rx pa-

6oru B peaJIbHoM TeJIecKorIe;
3) o6ecnevurb HaAexHoe faIIIeHue ru6paquft, BbI3bIBaeMbIx pa6ororl [pI4BoAoB.

flna ygoraerBopeHr.rf, rlepBoMy ycnoBr{ro o6a Aar.IuKa, npI{MeHreMbIe AJII }r3MepeHl{fl

repeMerrleHrlrl - 6e-cxorrarrnrrfi AaTIIHK MllKpo[epeMeqeuufi KoHcrpyKqIIu KpAO u npo-
MbiurreHHbrrt xontaxtnufi uugyrtuBHblfi AaTqLIK, a r,aKxe HcIIbITyeMbIfi npuaog, - pa3-

Meqeuu ua ognofi BeprlrKaJrbuofi ocu, 6nrcrofi K HopMaJIIr x pa6oueft roBepxuocr[ 3ep-

KAJIA.

fina yfionaerBopeHr{, BTopoMy ycnoBr{ro gKc[epuMeHTanbublrt creHA co6pan c npl{Me-

HeHr{eM peaJrbHoro cerMeHTa coc,raBHoro 3epKana reJlecKo[a ACT-1200. flpunogu fi 6ec-

KoHTaKCHbrfi AaTSI,IK, yciaHaBJruBaeMble Ha cTeHAe, TaKxe pa3pa6oTaHbl AJI;I Mogep-

Hr,r3aquu gToro TeJIecKo[a.
Oqroay creHAa cocraBJrrer qyryHHa, flnr{Ta / (puc. 1), [p]r noMolrlu c[eq[aJlbHblx oflop

u geun$epoB ycraHoBJreura, Ha na6oparopHoM croJle. K nepxnefi [oJI4poBaHHofi rto-
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Pnc. 1. Creng gnr ucnurarulft npusogon
1-nnuta;2-nepexograrfinasmHa;3-,ucnrrryeurrfinpunoq;4-lrroxnpnnoga;5-urafi6a;6-ceruenr

3epKana; 7 - ryytr KoHTa(THOTO Aarq[Ka; g - rponrurefin; g - 6ecxourarr"rii. garvrx; 10 _'onopa; 11 _
KOHTpOJtr{pyeMar 3oHa

BepxHocrl{ oroli [JrIrrbI x-ecrf9 rIprIKperIJIeHa [epexoAHa, rrJracruHa 2, n roropofi ou-
rIoJIHeHo orBepcrrre c pe3b6oli M56 x 1,5 gnx pa3Melrleurr, tr QnKcar{trn Qrauqdnori v aciTv 3
Irc[brryeMoro [pr.rBoAa, @nanqenrre qacrrr nfl H MfI, a raKx(e ,rrcryrrarorrlue r{3 Hrrx
craJrbHbre ruToKrr 4, saxaxuuaaK,rqlrecf, rroJr4poBaHHOfi c$epofi, yuuQuqupon;;; 

";;;;-MepaM u Qopue, qro [o3Borter 6blcrpo 3aMeHrrb rrprro4i, 6es gouonuurensuofi uipe-
HaJraAKr.r u peryJrr{poBKtr sreHAa.

CQepuvecraq'racTb ruroKa 4 nocpegclnorra $roponnacroBori ruafi6u 5 nosgeficrnyer Ha
HtrxHrolo He[oJII'lpoBaHHyrc [oBepxHocrb 3epKaJIa 6.lllafi6a rtpeAHa3gaqega AJrr paBHo-
MepHoro pacnpeAeneHl4f, AaBJreHIrfl lrrroKa Ha 3epKaJro, AJI, KoMrreHcaquu [epeKocoB rrrroKa
Ir 3epKaJra' a raK)I<e AJIf, rlacrllgHoro gerrlnSupoBaHlrrl yAapoB n nu6paqufi npli 6ontlrofiaracrore pa6oru npr4BoAa. Brrcoxue anrepuxquon""r" iuorisrna sroiounad;"r;;;;;;cBecrrr K MrrHI{MyMy paA}raJlbHyro cocraBJrrK,rrlyro ycIIrI,Is, gericrnyroulero Ha rlrroK IIpu-
BOAa I,I Ha 3epKaJro IIpII ero HaKJroHe.

3epralo cBoeri HIrxHefi uoaepxHocrbro noMr{Mo rrrroKa npr.rBoAa onr{paercf, Ha ABex(ecrKlre I{ HelloABr'DKHble_ouopbl co cSepuvecKlrMlr HaKoHerrHr{KaMH, o6pasyroulug o""Kaqau[rr 3epKaJra npu pa6ore [pr.rBoAoB, r{ paclojloxenubre raK, rrro ,ru^*u*gy_ onopy,
BKJIIoqaf, IIrroK' flpuxoAl'rrc, U3 _seca 3epKaJIa. Ha nepxnrcro aJr[oM]rHr,rpoBaHHyro nouepi-
Hocrb SepKaJra ofirlpaercs u\yil 7 KoHTaKTHoro LIHAyKTr,rBHoro Aarrrr{Ka, ycragoBJreHHoro
crporo HaA IrrroKoM IrpHBoAa. flpu raxoft ycrauoBKe BeJrr{rrrlruy [epeMerrleHfi, rqyna Aar-
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Puc. 2. .[,aarpar,ruu nepubgfirlecKl{x cMelqeuuft
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E
E

\'\-
a\
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8peun, c

Jq.16
frpetrlfl, c

3epKaJla rpII ynpaBJIeHIrH nr,e3onplrBoAou (a,6; u t''tar-

:
E

$
,\

a-F =4Iq, U1 = O,tlz=2P.,A1,2= 0,101*0,002 uxu;6-F= 12 Iq, Ut=0,U2=17 B'At'2=
=0,923i0,013MKM; 6-F=4Iq,/=0,06A,A=0,46310,005MKM; 2-F=12 lu,/=0,06A'A=
= 0,47110,007 ruxu
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rrrrrKa MOxrHo CrrrrTaTb LIAeHTIII'HOfi BeIutIUHe IIepeMeIIIeHU, IIITOKa [pIIBOAa BO BCeM AIIa-

rra3oHe It3MeHeHIIfi yrJla HaKJIOHa 3epKaJIa. KOpnyC KoHTaKTHOTO AaTTIIIKa IIpr [oMoIII]r

KpoHllrrefiHa 8 xectxo cBfl3aH c nmrroft 1.

Eecronrartnrrfi garuur MnKponepeMeulenufi 9 upu noruoulll o1ropbl 10 ycranonyteH 116A

3epKaJrOM TaK, qTo elo qyBCTBlTeflbHa, qagTb paClOJIOXeHa 11OA KOHIpOntrpyeMOft gOnoft

I I ]Haswruteft uorepxnocrr{ 3epKaJra aKCr{aJrbHO CO IUTOKOM [pI{BOAa 4.

flepexognar [JIacTlIHa 2, tsttfii1s OnopOft Anf [pEBOAa, OAHOBpeMenxO rrlirolnqet

Qynriqrro ocHoBHoro ger"rnQnpyrollero 3BeHa An, rauleHl{.f, xole6axsft Bcefi u3Mepu-

remsofi cI{cTeMbI, BbI3bIBae;bIi pa6otofi [pIlBoAa. I4s ertrx coo6paxerufi s ra'Iecf,ne t{a-

Tep[ana AJIfl [JIacTlHbI BbI6paH aJIKTMIIH[eBbIfi culan c BbIcoKOft yAapHoft BflSKocTbIO'

flracruua BbInoJIHeHa ll3 ilLI;Ta TonIqlIHOfi 10 r'rrvr II rlpllKperrneHa K rIyryHHOft rlIuTe B

treTbrpex TorIKax c 6agofi 110 r"tU. flpegctanur [JIacTtrHy KaK 6anKy Ha AByx oflopax' Ha-

rpyxennyro qecoM Ll3,raqn3epKana u npeue6perrul BecoM caMofi rIJIacrI'IHbI' Moxcro olpe-
gLnurr qacrory ee co6crBeHHblx Kone6aHnft:

ro - (62)-',
r1e m- Macca ll3 \acra 3epKaJra, a 6=Pl(48E.2J);3Aecb /, MM - 6a3a Kperneuuq

nJracTuHbl, E, rlla- MOAyJIb ynpyrOCTII MaTepIIaJIa IIJIacTuHbI' J, C:v.4 - reoMeTpuvegKufi

MOMeHT rrHepI+M [OneperIHOrO CeqeHrc flnacrmrbl.
Torga nn'slllag, nar6orr"e ci[acHafl qacrora co6crBeHHblx Kore6aHtrfi [racrIIHbI c yqeroM

e" garr"orx 6yger paana <o = 83,1. fi{.
Cor,ocraunrf, giy.racrory c rracroroft sHHyx[eHHbIx Kone6aHlrft uJIn c MaKcI{MaJrbHo]r

rracToTofi pa6orri [pI{BoAa dl = 20 fq, xaxoglltu, qTo coorHolueHlle O/fO > 4' r'e'
lJracTIIHa HaxoAIITc, AaJIeKO 3a IIpeAeJIaMu o6naCrn pe3OIIaHcHbIx Ko[e6aHEt, veM o6eg-

lerr[Baercr rraAex<rroe AerrrnQrponaure Btr6paq[fi creuAa rlptr pa6ore [pIrBoA-oB. Eea npo-

BepoalHblxpacqeToBoqeBIIAHo,tIToqyryHHaf,IIJIIITao6ecne.I[BaeTelqe6oleecyqe-
cTBeHHOe ralueHl{e nu6paquft.

,Taxuu o6pa3oM, roncrpyxUrr cTeHAa o6ecreql'IBaeT Aog1oBepgocrb I'I3Mepenrfi, ygo6na

Am npoBe[eHr{fl gKcnepuMeHToB Ir'co3Aaer 6nugrue K onTEMaJIbHbIM ycnoBl{, Anf cpaB-

,*r"ri"ur* rcnblTalruli npI{BoAoB MrrKpolepeMelqeHrrfi '

3. METOAI'IKA JTAEOPATOPHbIX I43MEPEHIII',I

Kouulexc gJreKTpoHHOt aUnaparypbl AJI, rrclrblTaHl4f, npI{BoAoB AOIOJIHU:IeJIbHO K rIOKa-

3aHHbrM Ha pl{c. 1 garvuraU nepeMellleHufi CoCTorn u3 reliepaTopa [pflMOyrOJIbHbIx trM-

rryJrbcoB, xnro.IesOfi cxeMbl AJL KoMMyTaIImI HaflppKeuzft (toxoa), cTaflnilv3upoBaHHsJx

r{c.TorrHr{KoB nlrrauEf, r{ KoMflbrorepa c uHTepSeftcav,Iu BBoAa cI{rHaJroB c 6ecKoHTaKTHoro

AarquKa [epeMeIIIeHfifi n c eneKrpoHgoro riprr'rorvreTpa. KoHTaKTHbIft I'IHAyKTI{BHbIft AaT-

.r,*, padoraroqufi Ha Hr{3Krirx qagrorax, rrprlMegrncfl An, onpeAeJleHtr pa6oqefi rovrcr (rc-

*ol"6"o roJloxeHIrr) 6ecrormaxnroro AaTIII{Ka rlo 3allfica6lofi paHee Kaltr6poBoqnoft Kpu-

Bofi. IrOCne OTorO ero oTcqeTbl He perl{OTptrpoBaJltrCb, a CIIyXIIJIH AJL BII3yaJIbHOTO KOIrr-

poJur flepeMelrleHrrft.
Bce icrrutra"n s [pIIBo[oB [poBoAIInHcb Ha Tpex QmCupOnanHblx qacToTax 4, 8 u 12 Iq

C pa3r1,rtlHblMu aM[nI(TyAaMI{ [epeMeu1eHufi. KpOr"re TOrO, flfI 
.UCnbITbIBaJICf, 

Ha TIaCTOTe

td fq n reqe'rre 14 cyr nenpeprrnuori pa6orbl. flnr ycrpanegur "uogcKoKoB" 3epKara Kpy-

Tn3Ha I{MIyJIbCOB HaIIpfXeuUr (roxa) y reubuaJlac;, HO ocTaBaJlacb rroc"roflHllofi u OAUHa-

KoBoiI AJIfl o6oux rl{noB npr'IBo[oB.

4. OqEHKA TOqHOCTI',I PAEOTbI IPI4BOIOB

Ha puc. 2 noxasaga BpeMeHHaf, AIIarp,aMMa ABIDKeHtrfl 3epKaJIa c qacTOTaMI{ :4 tg;a

= fZ f'O "p" 
y"fuun"""" flft (a, O r Un (4, z). CpegHeKBaAparHtIHbIe ouu6Krl aMr-

JrrrTyAbr flepeMerrlenr'rfi orrpeAenflrrlib rIo oKcTpe.L{aJIbHbIM 3HalIeHUrM oTcqeToB AaTqnKa'

qTO IO3BOJIIIJIO COnOqraBIlTb CTaHAapTnrre OUru6Xn, ArlrrCnennue Ha HII3KOft tr BbICOKOfi
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Fuc. 3. 3asficl.tMocrb orlroclrrelr,uoii ouru6xu nepeMeuleHr.rfi
MaruuroL'rpuKr{aoHnoro nplrnola (6)

0 - Uo= 0 (1),30 B (2);6 - F = 4tr1

2J4t
,lurzzzmlda, nxu

or aMnJrrryAbr Anrr rr,e3onpuBoga (a) u ptn

247

qacro'rax pa6o-Tbl' yrII{TbIBafl To o6crotreJrBcrBo, qro Ha rracrore 12 Iq yx<e npaKTr.r}IecKr,rorcyrcrByror "uoroqKr'I" - BpeMf, ocrauoBKlr 3epiala B KpariHrD( [oJroxeHrrrrx 6114gro xBpeMeHr{ ABr.DKeHfis tr3 oAHOfO [OJTOX(eHlu B Apyroe.
?lz pnc' 2 sugrro, .Iro o6a rr'Ila [pr{BoAoB rMeror HeKoropbrfi Apefi+), r.r3Megrrorrlgrt 3a-3op Mex<Ay rbIJIbHofi cropouori 3epKana rr AarquKoM ugpeuiu1enuft. ti ro xce npeua arrrn-JII{ryAa. [epeMerueHurt sepxana ocraercfl [paKTuqecK]r rrocroflHHori co 

"plg""*uug-parrqHbrMu oruu6KaMu 2uv^(a),13 nrvr (6), S Hr.r 1o;,u 7 u.v-(z).
fina oupegeJreulrfl 3aBrrcrrMocTrr eTHocuTeJrbgoft ouu6xll pa6orbr rrprrBoAa (ouu6xra us_uepenufi Haruero AarrI[Ka 3xaqurerbuo Meubrlre, rr Mbr [Mrl,pere-6pe"aeM 3a 14cKJrro-rreHI{eM HaqaJlbHoro.ytlacrKa xapaKTepl{cruK) or aM[Jl]rryAbr u-epeuerqenuft ua enxcu-ponannofi tlacrore 

=4 ftI 6rl.[n srt'I[criHbr^I[ggrpoenu rpaenrcr, noKa3auHbre Ha pr{c. 3,gra fIfI c ucxoAubrMrr HarprKeHusr'{u 0 u 30B (a) ra gax }vIrI ra.uipr". : ,o*";;o';r"
BbIBoA, qro B [lrana3oHe nepeMelqeHufi 3-6 uxr"r o6a rlrfla rrpl.rBo[on r.rMeror npr{MepHo oAr{-
HaKoBbIe orHocl{TeJlbnrre ourr'r6xr'r =0,4Vo. Ylraenuuexre ro.rHocrr,r Ha HaqaJrbHoM yqacrKe
3aBl{clrMocrr{, [oKa3aHHori Ha pnc. 3, a, cFr9r3a:/1ro c reM, qro rrpu aMrrnr,rryAax [epeM;rq"""t
=0,1 r"rxu yxe cKa3brBaerc, roqHocrb rr3MepeHuri garvuxa.

C ynennueulreM sacrorbl rlepeMelqeHrrri lo 1|12 Iq crangaprn as, orufi6xa usuepenuri
aM[JrrITyAbr raK)Ke yBefir,rquBaercx (cu, pac. 26, e), vro cngsauo B.ocHoBHoM 

" nr"_KperHocrblo pa6otu AarqlrKa, KorAa Ha oAEH rrepuo4 xone6auuri eepxara flpfixo4urcsrcero 5-8 uauepexrfi.

5. pAEOrrnE XAPAKTEPVtCtvIKvt IPI.{BoAOB .

Baxnrru o6srorrehrc, noM AJL nocrpoe,r, onrnMaJrbHoro anroprrrMa ynpaarenrx eep-
KaJraMI{ B aAanrIIBHoM pexlrMe rBxrfrercfl. sobMo)rcrocrb [pr.rMeueHnr u"r*o4"ot lpaOoveiyXAPAKTEPI{CTI,IK}I AAHHOTO IP}IBOAA ATfl YMEHbIXEH}Ifl BPEMEHII IIEPEXOAi 

" 
ON'O"O 

"O-JroxeHrrt 3epKaJra B Apyroe. Ecnn taxas xapaKTeplrffuxa 6yger san rca"a , rraMrrrb KoMub-rorepa, ro neo6xogmroe np[palqeHl{e Ha[pDKeHux (roxa) rrnoxer 6arrr 6lq1acaeHo rr orpa-6orano 3a oA[rH [p[reM,

' flpn peanrnui na6nroAenurx [p[BoAbr MrrKpolepeMerqenrni, KaK [paB[Jro, o6pasyrcr
oAHy rI3 cryrenefi (6ucrpyro) sryrc.yrr"Huu."r*ior6r""p;;;;;; 4prrBoAoB. MegnenHaactyneur AoJDKHa ycrpaHcrb MexaHr.rqecK[eulanur"rrorui" n""p"ruroarr 40pr", ,"p*u"u.frpu eroru 6-ucrpble rpIrBoAbI 6y4yt pa6orarr a6rugn *yr"r"ia *!reK Arrana3ogoB repe-ueuqennfi. Ha puc. 4 npune4exu HaqaJrbrrbre ytracrKr paoorffi xapaKTeptrcrEx grs.[[ia)
u gua MfI (6). cpeAnexBaAparr.rrrHbrd orxnoneurre'pa6ovr, *upr*r"p""rux fIfI u MfI or
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pnc.4. Haqaa,+re yvacrru pa6orgx xapameprrcrm rneeonprooga (a) r uanrrrocrpn<rproruroro npmoxa (O

a - F = 4lrt, Uo= O (1), 30 B (2): 6 - F = 4lu

napa6ou cocTaBJrflK)T =0,01 u 0,07 uxu cooT BeTsrBeHHO' a [pII amlpoKcllMaqlm xapaK-

,"i""r""" MfI rpraoft rperrefi crerleurr =0O2 t'lxu'

flna MII yxe HaquHax c ar"rrinratynu, ,r"p"r"rq'esuit 4 rtarr"r (nuuyrbcbl ToKa :400 r"rA)

3aMeTeHllepexoflKpexI.IMyHacbIIIIeHE,'KorAapacTeTglleproBbl[eneHuetr.yMeHbIIIaeTcf,
xoee$uqueo nor"rro"o getcruut. Cnegyer oiuetntr, tlro IIoBbIe MfI, paspa6oTall,ble
.yer,rucruu uururlrorririnffi.r"rno", o6ecne.rnnarot pa6oty (npu tex xe narpysrax) n

gr-;;ror" go g rraru nprr BABO. MeHbrueM norpe6leunr! TOKa. flpu erou o'[r I'IMeIor

: c 3 ur<u crauoBurcq 6onee xpy'rofi, uT o

ftfl npr [epeMeIIIeHI'Iflx' rlpeBblluarcil{rrx

**, o-6u'rrua upunoAoB I{MeIor 6nusxue

MeHbrrrue ra6apumt rr Maccy.

Xaparrepuirura flfl, nao6opor, na'runax

nogsorse'i cAenarb BbIBoA o rlpelrMylrlecrBe

=3 MKM. B glianasone nepeMelqesufi =0-4.
xapaKTepI4cTIIKE.

6.PECyPCHbIEI43MEHEHpIf, 
f,?ff "#f 

I{xAPAKrEPvrcrvrKvl

flresorepau ,tKa, yrs roropori [3roroBJreu flf[, uueet orpaHlrrleHHrrfi pecypc pa6oru'

xoropufi o6y"roun", npoqetcaur crapeul{'I KepaMlY--1i:-1".::11t ee rapaMerpoB rpr
rluKrr{qecKr.r* pu"-rp"rL* , cxarrs*l I,Iuerorqlrecr B Ha31r1trl1g r1ac11oprHble gauuule flfl
HecoAepxarcnegerrufiopecypceAaHHblxllll.Iloetouy6uln[poBeAeHbIcTeHAoBbIe

""ririrri"r 
ogro"o us fI11 Anfl ollpeAen esus, sra1unbHocrrr ero BbIxoAHofi xapaxrepucrl{Kl{'

--ii;;; p;borrr fIrI 6rir nu-6pau HenpepblBHb'" ' ':::-:1:^]-a "': 
c peanruofi na-

rpysrofi.HafIfI[oAaBaJlocbIIMuyJIbcHoeHa[pffiKeHI,Ieauururygofi60B,.Ia$orori10fq.
Kax[rrft AeHb Ha *ornior"p .urrr"uruur", $ifir uaruepenufi uepeueqeuufi 3epKaJra c ro-

Morr{brc 6ecxontaxtno"o gurar*u..fIOCae OKOHtIaHIIfl uCnrrtanufi 6trnu nqquCJIe}IbI aMIIJIII-

,Vg*fi""p"*eqenrafi AJrf, Kaxgoro AHfl Ir craHAaprlrble I{x orKJrogeHux' Pesynltar uoKa3au

,ru pr". i. Crrro**ur ,,rr*,,flcoorBercrByet lunefinouy rpeHAy I{ flpoBe,e'a MeroAoM HaI{-

MeHbIuIDr KBa[paroB' 
lreJlbHoe (:49o)yMeHblue'Ire aMTIJII{TyAbI ,,e-

V[s pac.5 ougno, lITo cyulecrBye.T He3uaqtr

perueqexuft3aBpeMf,.,",'u,,fi.PaccuorpuuBo3MoxHbIeouru6xuIIIlorpelllHocfu
usueperlrh.

I4guenenue TeMrepaTypbl 3a BpeMf, usuepeHufi IIpEBoAI{T K HeKoTopoMy I{sMeHeHIIIo

(-0,2yfr*rlloC) naauunoro [oJrox(eHru Aarur*o ]r 3epKana Ir3-3a He[oJIHofi rcr'auepatypnori

KoM[eHcaquu IIrroKa rprrBoAa !r KponurrerlHa 3aKperJreuut AarquKa TuIl'YiT-::T:
;;fu pa6ovefi ToqKrI Aa*Irra flpaKT[qecKrr He rr3MeIUIIor ero qyBcrBlrreJrbHocru' a 3Ha-

;;ilJ;iiuu.r", qprr orHocrrreJlbHblx usueperrrx (nepx-uns) IroiroxeHl{fl 3epKana'
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Pnc' 5' I{grrleneHlre aMlrJlrfiynb! nepeuerqeurfi nre3o[pr{BoAarpfi Arrrenlnoft nenpepuruofi pa6oreUt = 0, Uz = 60 B, F = l0 Iq. Jluneftnar annpo*"r^r"qr,rr f '= 
f_O,Of ijOf ; ,j$'r""

. flpnpa6otKa [pIrBoAa I'I 3epKaJIa -pac[JrK,uluBa,r(e rrbrJrr{HoK r{ yMeHbrrreHr,re roJrrrlrrHbr
Sropounacronori urart6u (o'1. puc. 1) - rarxce He cKa3brBaercs xpu or'oclrreJrbHbrx ,n3-MepeHr,rsx.

Bonee cyu{ecrBeHHoe I{3MeHeH[e qyBcrB["eJlbnocrlr Aarqr,rKa Moxer nporasofir[ uou3Hasr{TeJlbHor"r (ua MEJTJTI{Merpbt) cnonsauura 3epKaJra. Yro6rr ,"*rto**r_6itv1a"r"-"i"1
clroJr3aHr're' 6rrnr'r npr'rHarbl crreqlraJlbnrte ueiru: aipxarro y*ururrruunocr roplr3oHTaJrbgo,
lprrBoA nosgericrnonaJr Ha 3epKaJro qepe3 [poKJraAKy, KpoMe roro, KorrrpoJrrrpoBaJrr{cb 3a3o-pbr r4exAy Topr{aMrr 3epKaJra r{ HenoABrDKrrbrMr.r [oBepxHocTsMr{.

Tarnrvt o6pasou, MbI [p[xoAI{M K BbIBoAy, rITo nplrBeAeuHoe Ha puc, 5 yueunlreHlre aMrr-nI4TyAbI rlepeMelrleHrrt sepxana B ocHoBHoM cBs3auo c [r3MeHeHEer *upu*repr"r"i 
"""ro-[pr.rBoAa.

7. BbrBoAbr
Paspa6orauHrre n KpAO AarqI'IK MrlKpo[epeMerqeHufi r.r creHn AJrfl r{cnbrraHnf, rrpr.rBoAoB[o3BoJrEJII'r BbI[oJrH[Tb cpaBHl{TeJrbHrrft analfls nbe3o- , nna"urtocrpnKrll{ouHblx nprroA'ou

AJI, aAa[Tr,rBHOro TeJrecKo[a,
flpnaogrt [crIbITbIBaJII{cb c peaJrbHofi uarpysxofi na .racror ax 4-l2lq, npn *oroprrxna6nrogarorc,3Haquremnrre arr,aoceepubre,"*r*"rr, 

";;r;;;o 6poHra. ri;t;;r#;;
TaM r.rcrrbrranrari lrox<uo cAeJrarb cJreAyroqne BbrBoAbr.

---Jo"'o*u r'rsuepeuufi uoaoxerrur iepKana c npr.rMeueHr{eM opr{rr,rnaJrrnoro 6ecroHTaKT-Horo AarqI{Ka uo3Borser: a) noggepxunatr gaAainyro eopr"ry "oc.arro"o 
3epKaJra; 6) upo_BoAIrrb rlpequ3uoHHble [r3MepeHI{, pa6otu npLrBoAoB rlepeMerrlenrrfi a guanasone qacror Ao:20I\,

^Pa6ovrae 
xapaKTeprrcrl{Krr uplrBo[oB Moryr 6urr aunpoKcr{Mr{poBagbr c rorr'ocrbro:0,01 lrxu Kpr'rBbIMI'r nropoft unr rpetreri crerre'rr rr BBeAeHbr B [aMf,Tb y[paBJrsrcqeroK.Mrrbrorepa AJrf, ycKopeHr{r [epexoAa 3epKaJra r,r3 ,AHOTO [oJroxeHlrs B Apyroe.
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flluTeltulre (14 cyr) r{crr,rraHr.rrr IIII lpu repuoAlrqecrrx (10 I"q) uunylrcHblx tso3-

geltcrnurx HarrprDKeHr{eu 60 B (nepeuerqerrwe -3,3 rtaxu) uoxaar,IBalor He3HarII{TeJIbHoe

(*470) yMeHbrxeHr,re aMrrJr[TyAbr [epeMeu{eHrrft, .rro Moxer 6rt1r crasauo c I{3MeHeHI4JIMI{

cTpyKrypbl KepaMLIKl'I'

B guauasoue repeMertreHl{fi t4 rurr.a o6a npunoga MoryT KoHKypI'IpoBaTb "ua paurltx" c

yrroroM cneqr.rQuvur,rx AJrfl Kaxq{oro rs[a fiperrMyqecrB II HeAocrarxor. B AI{a[a3oHe rlepe-

llerqerrrir o, 4 go 10 tuxtrl 3Harlr{TeJrbuas Hen[HeIlHocrL Ir paccerlBaeMarl r'lotqnocrs MfI
AeJraror ero [prrMeHeuue (6ee cfieurraJr],Horo oxJIa>KAeHITJI) ualcluepcneKTl{BHEIM. Eolr,rur're

eJreKTpl{qecKre Harpsxenux (go 300 B) Ant yrpaBJlenry flfl B sToM AI{aIIa3oHe cTa-

,orrr", orracHblMlr' 3ur"rr*, rITo IrcroqHLKI{ rIrraHIU( II[i golxnrt o6eclrequsaru 6olr-
tur{e ToKI{ (gonra arunepa) gnx 6rtc'rporo [epe3apfl[a sJleKrpl'Irlecrofi euroc'ru IIII
(1-2 rur@), qTO noBbIIIIaeT oIIacHOcTL IIopaxeHI'Is'ToKOM. Ha'IUHax C nepeUetqeXUIi

:10 uru flprrMeHeur{e MfI cranos}rrcs HeqeJlecoo6pasHulra, a y lIfI 9To 3Har{eHI4e B

*2 pasa MeHbIrIe MaKcI{MaJIbHoro rrepeMelqeHlr'I'

Tu*r, o6paeou, pe3yJIr,TaTbI Haluux ucnr,tranutt 6yAy'r uoleeHbl [pII peuIeHI{I'I tsoflpoca

o rrpl{MeHeHrlu IIII llnn MII B KaqecTBe Srtctporo [pI{BoAa AJL aAaIITIIBHoIO TeJlecKona'

Dror nonpoc Moxer 6urr peuren .rocrr" yro*reuru'rpe6yeMoro lll{arla31rna nepeuerqeHrafi

r.r KOHCTpyKTI,IBHbIX oco6euioCreft yCrauonru [pI'IBOAa ilo[ COcTaI]HbIM 3epKallornr' Hanpu-

Mep, AJIfi TeJIecKo[a ACT-1200 [9] naxnou cerMeIITa' cnqgauHllll c nepelleu{eHl{eM ero

*pU, n u 1 t*KM, BbI3bIBaeT CABI{1 3Be3Abl o $Orallu6fi 11IOCKOSTU na 60 MKM, aI'fO COOTB9T-

cTByeT yrJroBoMy cMerrleHEro B oAHy CeKyHAy pyrr. c.negoBaTeJIr,HO, IIpu o6bIqHoM Kaqe-

ctne llso6pa;1g.e1;g19- AHa[a3oH nepeMe[IeHrrfi, orpanr.rvenublfi HecKoJIbKIltMH MITKpOHaMI{'

B[oJIHe AocraroilHblfi .

Hor6ps. 1992 r.

JII,ITEPATYPA

1. flpeqnsuouuble 3JIeKTpOnpI{BoAbl l,1 AaTqnKu MaJlbIx nepeMeuleulrfi: C6' a6crparron HayrI'-'IexH' ceMI{HapoB'

JI.,1990.
2. la6op Ix. ll ornu,aecxue r.r unspar<pacHble TeJIecKoIIbI 90-x rogon ll1ep. c aHIJI' roA peg' A. Xrrour' M':

Mup, 1983. C.36-51.
3. V on der Luhe o. // solar interior and atmosphere / Ed. A.N. Cox et al. Tucson: Univ' Arizona press, 1991 ' P' 688-

726.
4. Beckers J.M., Goad L.E. ll proceedings towards und6rstanding galaxies at large redshift' Quebec' 1987. (NOAO

prepr. ser.l N 93).
5. Ar*oc6epnaq necra6uarnocTr, r{ aAanTHBHufi relecxon / noA peA' A.X. Kyr'aapena, B.C' Illes'Ieuxo' JI':

Hayxa, 1988. 137 c.

6.CuiLrencrcuil f.A., I,Icynoa B.A', I)utuu H.K.ugp. llTauxe' C' 38-39'

7. lpaxoa II.A., Kycuuoa C.7., Taaatun A.3. llYnpaatteMbre sneKTpHqecKue qerlt H eJreKTpoMarHI'ITHbIe floJlfl.

Mex<ny:. c6. YQa: Y Al4, 1992. C. 12-18.
g. Eenrcos K.II., Jliaumrm P.3., Hurcumuu C.A., C<txo,'tos E.Il. \vrrurou N! 225 CCCP // 6'p1' 1980. N 32'

9. Cmeuteu*t H.8., Ca&ee B.B. / A'rrrlocQepuax rrecra6unbHosrb H aganrutruslit rerecKofl. C6. cra'refi / flog
peg. A.X. Kyr'rapena, B.C. lllen'IeHxo. JI.: Hayxa, 1988' C' 5'-10'

2t0



yAK 523

ONbIT KBA3I,IOAHOBPEMEHHOfI OOTOMETPI,II{ 3BE3T
HA KAHAJIE IOTCMOTPA

TEJIEBI{3UOHHOTO CIEKTPOMETPA

A.A.IlhrnHuxos

' onuca,a Bo3Mox'ocr' I{cloJIL3oBaHI, KaHana rroAcMorpa reJreBr,r3roHHoro cneKTpoMerpa An, KBa3r{oAHo-epeuennoli @orouerpur.r snesg. Oqeneua roqHocrb eorouerpuu no ra6lrcgeuurM 3Be3A _ eorouerpr.rvecxuxeraHAaproB, ,(aa rnesg 7{,-l0r3r oua cosrauner 0u,02,
ON THE QUASI-SIMULTANEOUS PHOTOMETRY OF STARS WITH THE GUIDE CHANNELoF THE Tv SPECTROMETER, by.A.A. schlyapnikov. The guide channel of the rv spectrometer was used forthe stellar magnitude measurements quaii-simultaneously with ,p.-"t 

"1 
obr.ru"tions. itre accuracy of the photometry

of stars 7"r-1 0't is about 0rt.02 using 0.5 - meter telescope.

- CuextpanbHble Ha6JIIbAeH[fl 6orburoro KJracca o6aeKToB, KaK flpaBr,rJro, HyxAarorc.f, B
$oror'aer:pr.recKor? [oAAepxKe. rracro 

AJrfl BbrrroJrHeHr,rx TaKr{x pa6or 
";;r;t;;;;-;;._JII{.IHLIe I'IHcrpyMeHTbI c ueJlbro o6ecle'reHl,Iq KBa3I,IoAHoBpeMeHHocrLr perl4crpar{rr[ cleKTparr $oroueT puqecKl'Ix t'Isuepeuuft. Conueqeure H,a oAHoM cBeronpr{eMHr{Ke cleKTpaJrbHbrx r{

Qororr'rerpuvecxux na6nrogeurfi npegcraBJrfler 6olruroli rrrr"pJ", TaK KaK uo3BoJrf,er rrpo-
BOAI4Tb ETr,r UA6rrrOgEHH[,HA O4'O" TOM x<E IIHCTPYMEHTE S 6II,I3XI,IX YCJIOBI,IflX.flpuueuerue [aHopaMHblx cneroitpueunr,rKoB Arfl-flonyqenu u"rpororrnrec*ori r,rueop-Ma\un [o3BoJrrer co3AaBarb upu60pu opr{rr{HaJlbHOfi roncrpyxquz. K ra"u, upnroopill
orHocl{Tct onncanuuri a [1] tenenugnonnrtri c[eKTpoMerp c rrogcrrnorpoM rqeJrr,r Ha Br4geo-
KoHTpoJrbHou ycrpoftcrne' rAe Ha oAI4H I{ Tor xe rlpr{eMHr4K cBera npoeKT}rpyrorcr u3o-6paxeuue creKrpa r{ccJreAyeMoro o6rexra n r.r:o6pa:xeHrae nxoguori ri"r" 

""!irp"6"a,Cnertp perilcrpl{pyerct B pexl{Me HaKo[ireHr{f, noreurluaJrbuoro penresa ua ur.riuenr.r[epeAarcrqefi rpy6xu [rkr-804, a u{eJrb ra uso6paxerrr" o6""".a ra nefi * r'rr"np"purrr*pexr{Me. Tlres conueqeuus Ha oIHOM [aHopaMHOM CBeronpr4eMrr*" ,ro-6paxeHr,
c[eKTpa ua6nrogaeuoro o6lexta H rroJl uogornorpa, o6ecue.runuafl Bo3MoxHocrb AHcraH-I{IroHHoro rI'IApI'IpoBaHI{ff Ha IIIOJTI{ ero uso6pax<eul{1, co3gaJra, KpoMe roro, Bo3MoxHocrb
[poBoAI'ITb $o'rouerpuvecKlle r{3MepeHuq 6recra o6'rexra rp, uoruog" ero nso6paxeunx
Ha Ir{eaIKI'I U{eJrIr u [crIoJrb3OBaHHrr roro xe n3Mepl{TeJrbHoro rpaKTa, qro 14 tlpu cleKT-paJrbHbrx'Ha6lrcgenuax o6,rerra. flocneAHee [o3Borrfer Hap.f,Ay c perrrcrpaqr"; ;";;;;uccJleAyeMoro o6'lexra [oryqarb KBa3LIoAHoBpeMeHHbre orleHKr,r 

""b 
6o""*u. Uu 

"orV"L',poBoM TeJIecKoIre 6un nporegeH o[bIT taxux ua6nrogenrui, xoropurri KparKo o.rr"u, ,"^".Cnequsurori sorouerpr,rqdcrux Ha6nrogenufi ,un or"r op"u'r"r"rrr, cBr3aHHbre c Bbr-
AeJIeH[eM B floJre cBerorp]IeMnlrra o6uacru qr.rspolofi pernCrpaqr,ru zeo6pax<eur.rfl - crpo-6a' floerouy Ha AaHHoM etane pa6o:rbl 3arrr{cb &"*rpu .u".nii"iq"""u ee 6lecra rpor{3-
BoA{Tcfl flocJleAoBarenruo. Cna'rala ctpo6 ycraHaBJrllBaerct Ha ro Mecro r"n"urrrorr"o-ro KaApa' KyA4 xpoeKTl'IpyeTcfl cneKTp, a 3aTeM IIepeMeII{aeTca ua nso6paxeH[e 3Be3Abr.oquSponxa Bcero reJreBr{3uoHHoro KaApa r.r'3aMena nxoguori qeJrr,r cleKTporpaSa rrJrocKo-
flapaJrJreJrr,Hoft unacTunxorl uogaorxror oAHoBpeMeHHO npOBoAX:rr Qo.rorraerprro i 

"rr""rpo_$orouerpuro ua6lrogaeuoro o6texr:a.
ZccndgonaHl{e reJIeBI{3I{oHHoro cnerrparunoro KoMnJreKca, olrrcaHHo e a [2],[oKa3aJroBo3MoxHocrB BblloJrHeHufl Ha HeM $o:ror'retpnuecKl{x r{3Mepeunfi c roqHocrbto B oAHoMnH$opr'aaqzoHHoM KaHaJIe He xyxe, ivo. gll:- orIeHKr4 ToqHocrt4 $orouerpuu aaesg 6urunpoBeAeHbl na6nrogeuraa Soror'aerpr.r.recKux craHAapToB u3 NGC 7092 1:1. guauaeoJrr*;-

HbIx BeJrlrqrru or:o6pannbrx 3Be3A HaXOAT{JrC-A e npe4erax or 7n1,33 go g",,Os 
" 6ur;;;;;

HI{qeH crlertrfiaJlbHo AJU pe lreHuf, KoHKperHofi uadlrogarenrnoft 3aAaqu. Bo.nee nogpo6ioe
orfilca[Ue Sorouerpuu 3Be3A Ha aHaroruqnoM TeJreBu3r{oHHoM KoMrIJreKce MoxHo Haftt[ s
t4-61.

@ A.A. llIaqrxnxos, 1995
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Puc. l flpun.lep xa;ru6ponouHoft xplrnofi gll yrleTa (IyBCrBIfIeJlbHocTH allnapa'I]pbl

Puc.2. tDpanreur xpr'rnoii 6lecxa F{onofi Ileieas 1992r'
IAUC - cporoslexrpn.recxue ua6,nrcgeuuc us U-9); CVSF - Qo'ror'lerp KaHaJIa reJIeBI.l3HoHI{oro rloAcMorpa;

TVF - rereslisuouHslfi Qorolrlerp MTM-500 t4l

Ognuu u3 OTnI{rIuIl HOBOT9 Qo'rOuerpa OT O[I{caHHorO n [4] flB1fl'eTcfl' CBs36 TeJIe:

Br43r,roHHoro KoMlJreKca c 6onee coBpeMeHHoir 3BM, rrro no3BoJlfler [poI{3BoAI'ITr, oIIeHKrr

6recra B peanr,HoM BPeMeHI'I.

flpr.r pa6ore ua $oiouerpe c qusponoro TeJIeBI{3I'IoHHoro KoMlJIeKca s 3BM nocTyraeT

,rr"u"r (4, xapartepuayrorqr,rfi LlHTerpalr,Hblft yponeiru clIrHaJIa s t-r'l uuQOpr'laqLIoHHoM Ka-

Hane. [nfl uepexoAa K 3BS3AHbIM B9IIuYI{HaM HeO6xoAI'IMo [pocyMMIlpotsaTL' oTcrIeTbI, cOoT-

BeTcTByloqlIe I1IIT9HSIIBH9CTI{ B KaHaJIax cBeTolp}IeMHI'IKa, [epeKpblBarOqIIx I'I3O6paxeHI'It

3Be3AE I:

dl2s- I /(,),
i= d17

I]Iie d.-Ar{aMeTp ycJroBHofi ArraoparMbr, IlpeBblrua]olqefi IIo pa3MepaM I'I3O6paxeHlIe 3Be3AbI

B [OJre cBeTorIplIeMHIrKa.
I4uc.rpyrraeu,raJrbHr,re 3Be3AHbre BeJrr{qrrHLI OnpeAeJIfltoTc, Il3 cooTHolIIeHI{,I

ffiinst=-2,51log(S-N)'

rAe N - BeJrI{qIrHa, coorBercrBytoqaq cpeAHeMy ypoBHIo Soua, nolyueHHa' [pr{ cyMMI'I-

poBaHr{r,r oTCtIeToB I(i) lltrsAByx [JIoIqaAoK cBeTo[pIIeMHIIKa, paclOJIoXeHHr'Ix B6JII{3I'I 3Be3-

AbI.
,[aHUure O 3Be3AHbIx BeJII{aII{HaX 3B93A-CTaHAapTOB //rst II I{HCTpyMeHTaJIbH['Ie 3Be3AHbIe

BeIuqLIHLI oTI{x 3Be3A /??;n.1 I,ICfIoJIb3yrOTcq AJII IIOCTpOeHI'L KaJIII6pOBOIIHOII KpUBOfi' flpu-

Mep nprrBeAeH Ha pIIc. 1.

3ne:guax BeJTLIaII{IIa uccleAyeMoro o66eKTa HaxoA[Tcq I{3 ypaBHeHwI

t\'l = tfiin"t' F(mrPmin"r)* C,

r]1e F(m"r, zi,r.,) - Syuxqur, o[I{cblBarcIqaf, tIyBcrBI{TeJIbHocrr' afl[aparypr'I' C - noctoqu-

Htui.uIeH.
3na.reHr.rs otxu6oK, [oJryqeHrrL,rx r{3 Ha6JIT,AeHLII? 3Be3A - $oroenexrpl'IqecKux craHAap-

ToB - cocTaBJrsroT , "p"gr"* 
He 6oree tv,,oz \ils' m o"r 7" go lo^ u o6ycJIoBJIeHbI IIpO-

xoxAeHr{eM Cr{rHaJra oT 3BS3A['I qepe3 aTMocQepy u cBeTo[pI{eMHyIo arulapaTypy'

Ha puc. 2 uprnegen 6par*eu, KplIBoIl 
'6n""*u Hosoll Jle6egx 1992 r., Ha KoTopoli'
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HaprrAy c soros[eKTpr{arecKr{Mr.r AaHHL,rMr{ Apyrux aBropoB [7-gl, tpucyrcrByror orleHKr.l,
c,qeJraHHbre Ha HoBoM npu6ope.

B saxrrc.reHr,re crrr{Taro ACnroM lo6.rrarogappru, A.H. A6paueuxo lr B.B. flpoxoereny
3a [oAAepxKy v(eu coBMeuIeHLIs Ha oAHoM cBerorrpr{eMuure r.rao6parxeulrri c.re*rpa , nott-
CMOTpa IileJIlI, rITO OTKpbIIIo HOBbIe BO3MOXHOCTI,I AJL aBToMaT:a3Ar\UU tuEUpOBAHr4fl, u
c|:o'rouerpun :nesg.

,[exa6pr,. 1992 r.

JII4TEPATYPA

1. A6panenrco A.H.ll LIss. Kpsrr'r. acrpoelr:. o6cepna,roputr. 1992.T. g6. C. 194.
2. Unanuurcoa A.A. ll'lau xe. 1993. T. 89.
3..lohnson 11. // Astrophys. J. 1953. Vol. I 17. p. 353.
4. Adpuneurco A.H., Ilporcoeaeaa 8.8., Eoudapt H.H.ll wzs. Kpuu. acrpo$u3. o6cepBaropyu. r9gg. r-. 7g.c.182.
5' llporcosueea 8.8., Bourcoe 8.8., Iraanenrut E.II. il'rauxe. r993. T. gg. c. llO-il9.
6. Ilpoxo,Queaa 8.8., leuvurc M.14., KapaurcuuaJr.r., ilaa,teurco E.II.ll Acrpol.I,ecltl. r992.T.26, N! 5. c. 3.7. llanzl D., Hroch F. l/ IAU Circ. 1992. N 5537.
8. Hanzl D., Neureiterova E. /l IAU Circ. 1992. N 5552.
9. Koiser D.H., Emerson G., Hanzl D., Neureitorova E. IIIAU Circ. 1992. N .5571.



LIaYuuoe I.I3AaHHe

]/I3PE,CI.'I4A KPbIMCKOI4
ACTPOOI43PI(IECKOH OECEPBATOPI4I'I

To r'r 90

YrnePxgeuo K neqarll
Kpsrr,rcxoi acrpoQl.I3uqecKoii o6cepnarcpuefi

3aoeqyroulax peAaKIIIIefi "Hayxa - MareMaruKa,
(ru:uxa, nuQopnaruxa" B. 17. Cupornrcuua

PeaarcoP A.A. KYduuoaa

XyAoxecrneuuslii pegarrop 8.10. fl rcoa'cea

Texrrr.r.tecxqe peAaKTopbl O.B. Aped o aa, 3. B. 17 a anprc

Koppexroprr H JI. loty64oaa, T.H' Uenoaattoaa

Ha6oP nunoaueH B lr3AareJlbsrBe

Ha KoMnLlorepuoii rexsure

H/K

JI.P. Ni 020297 or 2'l .11.91

flognlrcauo K IIeqarI{ 10'02.95

Oopuar 70 x 100 1/16. lapnurypa Tarinc
fle'Iarr, oSceruae

Ycn.ne.I.r. I 7,55. Yc:r.xp.-orr. I 7,8' Y u. -uzg' t' 20,2

Tnn. gax. Z'i8l3axasnoe

I'I:garelr,c'rno " HaYra"
I17864 ICII-7, Mocxsa 8-485, flpotpcorcaHan yn', 90

Mocxoscxaq runorPaQru N 2 PAH
121099, Mocxsa l-99, Illy6uncxufi nep',6


