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H. A, Iloetrytee

HacroRllan pa6ora trpcAcraBJrtler co6oit onu:r fln[yr{raBTror-o pelnerr4n Banaqa o BHr.-
TpeHxcM crpoerTfll.l 3Be3A rryreM aHarrga 3axorloMeprrocrcfi rra6,ruo,qare"trrrofi acrpo$aaranir.
Vcnonng cocrotlHrlfi Mareptrfi It o]ieprtrtr Brl.vrplr 3B_eBA frBJrfrroTcfr [peAMeroM uccJrelo-
Bautrfr, a Ee..[peAMeror{ atrprroplrbrx rrpeArroJronteirufi ,

B nepuori qacrlt ,IccreAoBarrrr ABe ocnonur,re BanorroMepnoc"[, ycraTroBJreuurre na6nro-
neHlrrlMtr: coorlromefltre (Macca 

- a6corrotnafl flpRocrbD r.r coornorlentre ([eptroA 
- cpeA-rrflfl rrJrorlrocrb IIe{e[Ar. Peay:mtatr,r, floryqeuur,re IrB al.raJrr{Ba or:rax sano'Horreprrociefi,

oRa3aJrl'rcb orJ]IIqHB]Mr or obr,IqHbrx rrpeAcraBJreHl{ft reopur Brryrpeurrer.o crpoeurr aaea4.
Inasuefttrrue zs r.frx crreAyroilrae: 1) nb ncex 3BeBAax, Bflrroqafl gaxe csepxrtrrarrrrrr, Jry-qeBoe [aBreHtre r{e rrrpaer cyqecrBerrflofi po;rz, u rrM Mo?nuo npere6pera,rr, B cpaBgerrtrr c
fl-r9ll,1'1{1rI.iiy:yr l-) 31vrl..rrr*e o6rairz.;rne3u rro,rrrl qen-uxo:n-coc.ronr a3 BolopoAa
(cpeAHEu Mo,leHyJrflpllbu'r Be-c OrIl3oH tt '/r)i 3) lorJrou{eltfle cBera o6ycJtoBrer.to roMcorroR-
cr{RM paccerrHreM cBera cBoooAtrErMu 0rreHrpoHaMtr; 4) 3.Be3Aburrreror crpyKtypu, 6.nzaxae
r( IroJrETporrHbrM r{Jracca J/2.

_--_-9o"91M]oci-r, flo.nyuellr'Iux pe3yJrbraroB rro3soJrrer B-nepBoM npr6luxeiruz paccqu-
Tllua b,qrn3lqecnt4e ycJroBrltr Blyrpfr BBe3A, ucxo,4fl ra rra6.nro4aenrurx xapaH.repn|rzr\ L,M' l?. Ha[pI{Mep, A,rfl qe]rrpa Co,rnqa noryrraeror reMneparypa oxorro G inrnnr.io*ron rpai
AycoB, B[Ar.rrfo, rre Aocraroqfiarr [rfl repMoryx.Treapurrx peaxqzrt.

BBEAEI{IIE
Sreprza, r,ocr,r,raeMa-fl B npocrpauoTBo corrrrIeM 14 BBeBAaMrr, rroAAepffi]r-

Baercfl oco6bIMI4 r{crotIIIuHaMI4, rtorophle AoJr}nHlI o6ecue.rrirr oBealeglre BBeB,q
IIo HpaftHeit Mepe B Te.IeHre HecHoJrr,Hrrx MI4JrJrr4apAoB rrer u AoJr?nlrbr BaBrrcer6or {uauvecHr4x ycJroBr4rt cocro-surafl Mareprrr{, HaH aro cJre[yer I4B coo6pa-
?fieHl4iI ycrofiql4Bocrr4 3BeBA. 3a nocne4urre ro[Er yclexrd aromnort $llaranznpI{BeJrI{ K ornpblTl4lo repMoHyl{JreapHr{x peaHrll4ft, noropr{e Moryr .EBJr-srbcrr
I4CTOAIHI{IIOM AHEPI'IIII, YAOBJIETBOP.EIOIIII4M YHAsAHIIbIM TPE6OBAHII,flM. 3tU
peaHllrrll Me?fiAy rrpororraMl4 r4 paBJrrtqHLIMrr JrerKrrMlr .sApaMrr, B peByJrbrare
noropr,rx IIpor4cxoAr4T npeo6paaona]rr4e BoAopoAa B reJrr4ru, Moryr fiporrcxoArrrb
IIPII TEMIIEPATYPAX, BEPO,flTHbIX EJIS B}IYTPEIII{I4X O6JIACTEft 3BE3A,-IIOPflAHA
ABaArlarrr Mr{JrJrrroHoB rpaAycoB. cpanuurersnoe r4syqeHue pa3fir{xrrrbrx rep_
MoHyHJreapHi,rx peaHrlr4ft rrpr4Berro Bere (Bethe) H aaHnroqeHuro, rrro aHepr,u.a
Couuqa rz SBeBE ocuosuoft [ocJreAoBareJrrHocru B6rpa6arh]Baerorr B peayJrr,-
TaTe ItrI4I{JIIISeCKZX peaHIII4ft, B ltoTopblx IJIaBHyro poJrb rrtpaeT BaxBaT rrpo-
roHa fl[paMrd a30ra r4 yrJrepoAa, crrocrreAyroru4M o6pa3oBaHr4eM rApa renua ft].

,)



Era feoprar Bere, nonyql,rBruafl Ba rrocJreAHee BpeM-s rxrrponoe fil]rraHaur{e,
,qo cr4x rrop rJe rrMeer npflMtlx acrpo$uauuecr{rlx rio[rBep]nAerrr.rr,1. Sueagrr,
aupa6arr,Inaloqrre oco6el{rro MHoro oHeprI{Ir, 'r'. c. BBeBALI rrocJreAoBarcJrbuocrrl
lurarIToB, BepoflTuo, r{l,ICIoT Te}rnepatynll, 3Har{r4Tensso 6ouee }Ir43IirIe, qeM

reMrrepar)rpa, ueo6xogl{Ma-a AJrrr repnroHynrrcapnbrx peanqr.ri,i. I(polx: roro,
Hailuqne 6ypuor,1 HoIIBeHuLru B IJapylr{HLIx cJro.rrx 3Be3,q, no[r,rurr{?r FroBr{x,
oco6ennr,rr,i. y;rrrpaQr,lonerosr,rr,i cnelirll, r-oBollfrr' 3a ro, .Iro BrJAeJrer{r,re Dr{ep-
rr,rr4 rrllol4cxoAr{r r{ B l{apy?rr}rr{x cJrofrx 3Be3A r{ B p.sAe cryqaeB r4Meer xapaH-
rep BapbrBos. ]fcrecrnel{Hoe ,-rreJral{I4e Bul{erb Bo BCex arr4x .sBJreErr,rax o6rqyro
IpI,lqI4Hy SaCTaBJrfleT OTI{OCI{TbCfI C OCTOpO7T{I{OCTbi0 H TeOpIII'I TepNIOH}rr{JreaP-
Hbrx peaHqraii. Nloi+ruo 6ea npeyneJrr4qelrrrfl clia3aTr), rrro yi+re B reqer{lre cra
Jrer, HaaurFrag c nol{Tll&Hquolrnoiir lrI,IIrorcBL lle;rrr,ll'o;rsr1a (I-Ielrnlioltz),
r{rr oAHo rIoBoe rrprrrrqrrnr'raJr],Hoe oTnllllTl,re (rr;raunn rre npoxoAr.r,lo 5ea rrorlt lTrir,r
Irpr4N{eHeHl,irr ero H o6'r,sonenr,uo anea;1noii aHel)II,II,I, rrpuqexr xain4r,riil paa
Bonpoc cqr4raJrcr{ pelreHr{brM, Hecn{orpfl Hrr orcyrcrl3rre IroArBellargeuuti acrpo-
{uarauecnur{ Marep?ralrou. floau4i,Il,rolry, N,r,I I4}IeeM AeJro c }iexaHrralroN{ BrrAe-
JreHr{n D}repfrrr{ coBepruel{Flo oco6olo po4a, HeI,I3BecrHoro aenrHoii ra6o-
prlTolllln. .Ho ato o6cl'onre.nr,crro lreJrbBfI orHoclrrL Ba crler HaJrr4rII,IFI Brryrprr
BBeBA naFinx-ro coBep[JeHrro r4cr{Jrrorrrr?eJ]rrrrbrx ycnonlri.i. f{ericrnn:rcrr,lro,
Irecr,Ma Bollorrrrlo, qro AJru prlAa aneag (IrauprrNrep, lrutppanpacuuft cnyt-
urdr{ E Aurigac) ycJroBtIr{ Blr)rrpI{ nux 6nnanrt H rer{, r{oroprre Nroryr 6r,rr:s ocy-
rqecrnnerri,r n .na6opa'roprau. flpuuur{a rolo, qro ranorYr rrrrl rbrAoJreHi,rfl anell-
r-r,rr4 rre 6r,,u oSuapyifieH BeNrHrr\,I Encnepr,rNlcr{ToNr, rra[o rroJra rarr,, J]eH{r,rr
r cooeo6paann ueo6xognltoiir lrocTar{oBnr,r olr,ITa, a ramffie NIrlJrocTrr Aocryrr-
Irbrx r{a 3ei\{Jre Maclrra6oB. (ft'o itacaercn t[r.raraueonr,rx 'reopr,rr,i, noro]lrne croJrr,
qacTo [oBr]oJrrrloT [aJrerto r]ncrparloJrr{poBaTb AarlHrre olrrrTa, To r.rx rlecocrofl-
I',CJIbIIOCTL B ItraHHONT BOnpOCe CBf{3aIIa, BepOfITHO, C TeNI, rITO OOHOBIILIe ITpr,r]I-
rlr4rn;l reopr4rd BBarruogcfictru-a lrareprrrr tr ryuucrort D]reprrrl,r HyTrrAarorcrl
B [OIrOJrIIeHr{flX r,r 4anr,neI,irue[I pa3Brrrr{r4.

Mrtoto.rracreul{blo rrlJrel{I4r{ u llMrI,rpuqeoHI4e Barro}IoN{eprlocrlr, orr(pr,ITr,re
lra6nro4arorruoii ac'rpot[uauHoi.t, cBfl3ar{rrr c ]lolllocoNr npor{cxo?nAeHr{fl BneB[-
uort aueprnr4, a rroroMy rir He r{N,reror yAoBJrerBopure;rrruor,l r{HrcprrperaUr,rr{.
B repuyro oqelleArr aro orlrocl,Ircrr n Bonpocalr lroBeAeurr-rr 3BcBAr,r B rIeJrolr,
r, e. K BorlpocaM reoprrr,r BHyrllenlrefo crpoeHrrfi BBeBA, Cyuectayroqrre reopru,r
orporrrc-fl rra ooHoBe arrl)uoprlllx gonyuleuuii otiroc?ITeJrbl{o rroBeAel{rrfl r\{a-
'r'cprrl4 \4 9Heprr4r,r B SBeB/Ie, cnpaReAJrrIBocTr, rtoTopLlx ilpoBcllEeTcfr rr3 cpaB-
uertrar:t peByJlr,TaroR Teoperr,{rrecnoro arraJrraBa c AaflHbrl,Ir,r rra6nro4enrrii, Sro
lryrb rloclrlloenurir pa3fir,rqH6rx BRe3ATILIx lroge;rer,l, rnrrpono r,rcnort,a\rel,tr,ri,i
B Hacro;rr4ee BpcN{.rr u 'i'copr{rr tsHyrpeFruero crpoeurrrr ilueaA. Tanoi,l Nrero4
nrccJreAoBar{rrfi Bllfrg Jrr{ }ro?rrer 6r,irr, r;uogorBopr{brM, 116o eanouu rpr4llo[ri
rtaCTO CTOJIb IJeO?I{IIAIIIIIILI, qTO MO?ItHo IIpOIISBeCTI,I NIFIOI'OaII'loreutruC npO6r,t
i4 RCe ?rre rre nai,i.n e[r{rrcrBer{rro ]rpaBI,rJrbiroro peruerrraa. Ilocxo,nbmv oMrrr4-
pllqeofiI4e 3aHOi{OMepIIOCTI{, OTHOCflIIII,IeCfI H BBe3Ae B IIeJIONI, BL,IflBJIeHLI }IaU-
6o,nee .rerxo, ts Tcollr{rr nFryrpeHHero crpoelrufl BBeBA Mo}i{Ho r{r,ITarbcfl paln-
fiaJrr,tro rrBillelll,rrr, rrocraHorny BaAailu u rpopntyrupoBarr, ee crcg5rrg1q1111
o6paaoru: paccMarprrBafi aueegur,rr,l N{I4p HaH rr,rrarrrcnyro Jra6oparolluro, B

r.ioropor,l MaTepIrfl I,I ilyall4cTa.E alIeprl4fi Nrol'yt I,I3yqaTbcfl B rl)aHAr4o3Hor\{ Ar,raIIa-
Borre cocrorrur.rrii, l.rcxo11,q I{B aHaJrl,Iaa noryqelrlrrrx r ueii a,rrrrupuqecnux oa-
rtonouepnoctei,i, I,r rre J1eJra-s fl]lol,rauoJrbrIlrrx AorlyrUer{rrii, naiitu ycJroBr,r.fl rro-
IIeAcHIIfI MATCpI,III II SIIOpII,II{ B SBeSAax HaIt IIeItoTOpr,Ie HCI'ISB0CT}IL,Ie E NIaTo-
rrarmrrecrrz crlopnry"rrrrpoB&IrlrT,ix paBeIICTBax. Tairan Bal{arra Mo}lrcr na3arr,0rr
6earra4ernrro rp;.4uoi,i r4B-Ba 6oJrbrrrofo trtr{cJra rrer,rBBecrr{rrrx. /-[ei,icrwrrerrT,Fro,
rra&r rrel{Br}ecruu: 1) rlraaonoe cocrorrlll{e NlarepI4I,r (r'aa EolrrqrvraHa (Rcrltz-
rnan), q)epNri.r (Fernri) ll lp.); 2) xapan'rep relleHoca oHep|rrr,r - Jrytreucry-
onaHprcM r4Jrra rtoHBertrlrreii, Bo3rrolrirroii rpI,I ooorBerornyro[letr Me] aHrrBNre
lllrAe.deHl4.fl DI{epfl,rlr; 3) ponr ilyrleBofo AaBJrcI{I4.fl RrryTpr,l sBeBA rr cBflSilrrHoe



c HeI)i: 4) anaveullo noa{rt}rraqlrenra rlorJrorlerura; 5) xrnna.recHui,i cocraB aBeBA,
T. E. CPEAIICC 3HAAIEI{I4O MOJIC1TVJI'IPHOfO BECA IASO]T BIIYTPI{ 3BE3[, U, HAKOHEI{2
6) nrexanr.raltrlllAeJrellrrrl area4noll oHeprr4rr. H cvac.rrro, oclrolrlrafi BaHoHoMep-
tro0rb aOrpoQr{tsuHr,r - 0oorrro[reHrre Me?fiItry nraccoii lr a6colrornor,l Rpxocri,ro
BBoBA, Ire gaBar{ rir4xanoro orBera rra Bonpoc o rrpr{po4c anea4uort DHCp-.
rl4rr, yAoRJrerBopI4TeJrbrlLll\{ o6paSoN{ Aaer npc[craBJre]rrre o [pyrrrx]rer{BBecr-
Hr,tx. tr{cnotb3YrI, [aJrec, coorlromeHr,re reprro[ - cpegrr.rr-Fr nrroruocrB l{er{rerag,
Iro?r{Ho yroarrJr{rb Harxr4 [peA0raBJreHr4fl o crpyRr)rpe 3Be3A. 13 peay,nr,rare rlo-
JrYrIaeTC.'T BO3NrOlr{}rOCTB, erqo Ire Slrafr rrpprpoALr aeeagnor,i grrepr.lttr, B IrCpBo}i
npr,r6runteur4u paccrir4rLrRarE, r[lranuecHrae ycJroBrrrr BHyrpr,r BBeBA, t{cxol{rd
raa na6nro4aer,rbrx xallar{ropr.rcrr,rrr: L, M m,B. Ha aror,l ocnose nosuoxtna t}rn-
BuqccHarl r,.rr{Teprrperaqrnn gpyroft Bar{oHo}repr{ocrlr acrpo{uBrrnrr- [sratpaN,r-
ur,r Pecce,nna - feprqu[]lyrrra (Russell - Hertzsprung), r. e. coorHotuerrr{fl
Me?fiAy otlrlenrunrmrlrr{ reMrreparypaMrr r{ a6conroruoii rrpnocrr,ro 3Be3A,
HOTOpafl nOqTl,I I4CItilIOqI,ITeJIbHO SaBI]ICI,IT OT IIa[IeI'O IIOCJIeAHe]lO H0I4SBeCTIIOI()"
Stot ananr.rB rIpI{BoAI{T Ii ofipe,qeJrerrrrriM BaBrrcr,rMocrr{l{, xapanrepr4ByrorqrrNn
Te ocoSr,te ycJrolll4fr cocro.sFll,Ifl Marcpr4rl n nyuracroiir cHepur4rl, flprr Itoropblx
I,r [pol4cxol{Irr ]rLII{eJreII}Ic arleprr4r.r. flouyuenHrrc Rrrlpa}fieur4fl oma3brBarorcFr
COBepIxeHIIO HeOII{IIAaHIILIN,III O TOIIHI,I SpeHI,It{ TeOpCTI,IqeCrtOi,i r{ruslrrtm pr C.roJrrr,
xalJaItrepIIIjt{I'I, tITo rrorlBJrrlerc-fl Bo3Mo?nlrocrb rrccJleAoBarrraa r[raamuecrtoii
cy [Irro crr4 np oue c ca ]rrilllcJrerrr,rfr a nc agtror,l olrep tr4r,r.

Fla orom lryltl,r ,ru[ynrl4Blrofo ]lerrerrr,rr BaAaqr;I o [prrpoAe anea4nor,t anep-
fmlr IIaLr rreua6enrno IIprr[erctl rloJrrrSoRnrbcfr ofipeAe,relrrrbrNr?r rfr,rarauecrurlru
rtoctIJr]iaN{I,I, Ita}rryulaflctl oqetsIrAuocrb }roropr,rx rrpr{ gatstrei,irur,rx rrccJreAoltil-
Hmfrx ilro?rrer u rre fioATBell4r,rrr,cn. 3ro o6cron'renr,crRo, oAFrar(o, rre [opoarr,r,r
rlpl4lrflTolo Har\II4 rllrcro ac'rpotlraar,I.iecnoro Mcro[a rr Jrr4rrr6 nr,tBr,Ieaet trooS-
xoAI,Ir,r.ocTr> IrllIIMeIIeHI4-E ecTec'r'BeHrroro rrpr,reMa trocJre4oRrlTCJIEr.rLlX up116lra-
rrtcnrai,i; rrBJral'acNrrrre e uepnoil tIacrr,r peByrrr,rarLr cJreAyer ptrcctr&Tp14B&,tl:
Ha.rr rrcprJoe irpra6nuxterrr,re.

Bonpoc o BIIyrpeIIIICru crpoGIII{it asce4 upcanr,r.rai,iuo ocJroxirreH r4 Balyrar{
B IIHolouI{cJreHFrrix reoperrlrrecxux I{ccJreloBarrr4rrx. IIoarou;r, B rlepByro
oal0peAL, rreo6xoqranrio RIIecl'rl B AToT BorrlloC MaHCI{r{aJIEHyto qeTfiocTB, IrpOBeAfi
ero paco[rorpe]rr{e c caM6rx ocrroB. Fla6rroger-trafl [or(aBr,rBaror, arro BReBAa
o6r,t.Irro IraxoAlrro-s B paIrIroBeclroM rrlru quasi-palir{oBecrronr cocrorrrrr4r,r.
Tartr,rr'r oSpaaolr, roueAelJr{c Marepr4r,I RHyrllr{ BBeBA /troJrlr(rro, xorrr 6rt upr,r-
6nllrtrettlro, vAoRJrerBopflTrr ycJroBIafINr MexaHr,rqecmoro I,r rerrJroBoro paBrroBecr4rr.
Orcro4a rroJryqalorcr ABa ocuoBlrbrx ypaBHcrrlirr, rrprr [ol{ourrr noroplix r4 ocv-
u1ecrBJrrrercfr Mareil,rarrdqecxa.fl rlropuv,nraponna uaueii BaAarrr,r. I3 npocteiiruefi
saAaqe rrl,t 65.4eru npene6perarr at{rr}cH'rax{r4 Bparuerrr,rrr 3BeBAr,r r,r ctrr4rarr,,
rrro aBeBAa o6na4acr cdepavecnoii craur,retpneii.

VAo'ltlt f

Inana 1

rlbIBoA ocrloBHr,Ix ypaBllErlr{fi PABIIOBECT4fI SBEBA

$ 1. VpanueHue Mcxarrtrsecfioro paBrroBeclr,rr

O6oana.rraN{ vepes P o6rqee [aBJrernre, r. e. cyr{N{y r-agoBo]ro NaBilolus p
I4 AaBJreIrI4-E lyurac'roft ollepII4I4 B, ua paccrorr[rrm r oT rlerrrpa BBeBA];I. Vc,nonue
MexaHlaqecnolo paBr{oBecl{fl BanJrroqaercrr B ToM, qro r{Bl{eHer;lue P rla e4rarrr4-
qy paccrorrldlrrr t'AoJr?nlro 6r,rrr, ypanuoBerxeHo Becol[ eAr{rrrrrlH o6:r,cMa raea.
Tanralr o6paaon,

(1.1)
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_ 
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dr



ue p - rrJroruocrs raaa rr g - ycxopenrre cr{Jrtl TH}HecrI4. Ecru o6oauaqlrrb
qepea g rpaBr{Talll4onnuft norenqr(aJr, ro

gradgi

norer{qrraJr g )rl{or;JrerBollrler ypaRuei{I,Iro rlyaccoutr

v29 : - 4nGP;

rpirBr{rirrIl4ollllarl rrocro.ErlruaB G: 6.G7.10- 8. B cryuac
MerpI{?I

vzg: clivgrarlg: 1- dr2grailg-.

t" ul'

(1.2)

(1.3)

crleprvecxoit cyrvr

(1.4)

Conoctasfis.s artr{ paBeHCTBa, Haxo4rrM cJreAyroqee ypaBHeur4e MexaHI4tIe-
cHoro paBHoBecrr.fl SBeBAbI:

- 4rG.

34ecr
P: p * B.

Buyrprz BBeBA r,rBrryqeur4e fiorrrr r{Borporruo. floatonry -B panuo o4noft
Tperrr rrJrorHocrr4 nyvracrofi alreprr{u. Han 6y4er BI4A}ro r4B cJre,qyrorqero [apa-
rpa{a, c EocraroqHort creuenrro roqHocrrr Mo?nHo rrpl4nrrr6, qro rrJrorrrocrb
ryvncr:or,l erreprrdr{ olpeAerrflercfi BaHoHoM Cre$aua - Borrtquaua.Taxrrr
o6paaon,

Ip : -; uTa, (r.7)

r4e rrocrorrunar Cre{aua (Stefan) u:7.59.10-. 15 u T - a6conrorua.s reu-
neparypa. flar,neuue P aasucmt or rrJrornoctr,r rz, noo6ule roBopfl, or reMue-
parypbr. Xapanrep aroft BanuclrMocrrr onpefieJrrrerca (raaorr,rnr cocro-flHl4eM
Mareprrr{. ,(ra u4ea,nbrroro raaa

m?p:nltT: t, p.

3gecr,: n - 
.uucilo qacrultr B eAr{Hr{IIe o6:reua; &- uoctosnnas Botr,rqMaua,

paBHafl 1.372.10-16 ; ,t * rrocroflHHafl }t.nanefipoua, paBHa-fl 8.313.107,
tr tr. - cpeguuft MorrenyJrflpnrtft sec. Hanpnuep, Aus o6r,IHuoBeHrroro raaa
(Depuu AaBJreHrre BaBr4cI4T ToJrLHo or rrJrorHocrr4 corJracuo ilropnry;re

p : Kpul"; K : p"-ul'Kni Ka: g.Bg . 1012, (r.e)

tge pd-qucJro eArrHI4rI MoJrenyrr.spHoro Beca ua Hanr;1r,rfi cso6oAurtft_ aJrenrpoH.
Mrr nrzglru, qro pac[pe4eJreur4e gannenuit BHyrprr 3Bea[I;I Mo?fler 6rrrr noly-
rreHo r,r3 (1.5), noo6qe roBop.fl, JrI4rrIL B ToM cilyqae, HotAa IIsBecTHo paCrrpeAe-

Jrer{r{e reMleparyp. 3to nocne[Hee olpeAeJrfleTcfl ycJroBI{eM remroBoro paB-
HOBECI{fl.

$ 2. Ypanueutre rerlJtoBoro paBnoBectrJr

06oaua.rfiM rrepeB e noJrrrqecrBo aHeprnrr, nnrpa6arrrnaeMoe B ceHyrrAy eAr{-
uuqeft Maccsr anesgnoft MarepI{I{. Be.iruqnna e Mo}fier BaBI{cer6 ot {tnauvecHlax
ycaoaraft cocro.flHtt.E MarepI{I4 r,I raxrrM o6paaou rBrrffercfl {rynxqlleft r. II'ay'
qeH7e e rr cocTaBJrrrer r{eJrb Halrero I4ccJregoBaHu.g. Vcuosue rerrJroBoro paB-
floBecrrfl rlJrrr ycJroBtre BHeprerrrrlecxoro 6arauca Molr{er 6r,rrr eall4cano cre-
Eyrolr1uM o6pasou:

divI': ep, ({.10)

I d r rzdPl
l-l

prz dr L pdr I (1.5)

(r.6)

(r.B)



r[e ,F- - rloJrrrblfi rrorox BHeprI{I{, cocroslquft I43 rloroxa fiyqucroft SHepruI{ F;72

frorona, rlepeuoclrMoto ItoHBeHrIIroHHr,IMr{ ToHaMITI Fr, ll notona rerlJrorrpoBoA-
Hocrrr F2. Tamum o6paaou,

F : Fn* Fr* Fr. ({.1{ )

Oupe4erulr B rrepByro oqepeAb suaueuue Fp. Il[alreneuue lrlrrer{crrBuocrrr
rzauyuenua I npu rrpoxo?fiAeHrrtt cil.orr torrquuoft ds, cortacuo samouy f(upx-
ro{a, uueer cJreAylouee Br,Ipaffier{Ire:

dI
dr:-xpll-E), (1.1,2)

rAe x - noa{rr}uqr{eHr IrorJrouleHrrfl, paccquraHHuft ua eAIrrrI4I{y Maccbl,
u E - u3flyrrareJrr,Hafl cuoco6urrcrr a6corrorno qepHoro reJra rIpI4 TeM-
[eparype cfio.fl, paccqr4ranHa.rr Ha eAr{Hrrrly reJrecHoro yrJra o. 9r:o nocregnee
ypaBueHr{e B rroJr-rrpuErx HoopArrHarax 6yAer r{Merb BrrA

0I sinO dI
oos0, -;u0 : -xpll-E);

sgecr 0 - yroJr, o6paaonaHurrft nopmanbro n cJrolo, T, e, r, c HalpaBJreHrreM
rirsfiyqeHufl -I. floron F a m JryrreBoe [aBJreHtre B cs.flaaHrr c .I cuepyrorqlrME
COOTHOIIIEHI4.fIMI{:

F11:{Ioosld.a; fi6:llcosz0dco, (1.13)

rAe c - cH.opocTb cBera, rI r4HTerpvpoBaHr4e npoLtSBoArrTc-E rlo BCeM TeJTecHEIM

yrJraM. O6oanaqulr [aJree

(1.12a)

(1.14)'flda:J'
fiorrrronra.a (1 , 12a) na cos0 Id I,iurerpr,ipyrr no dco, lrlrcer,r

dlj 1c . -; tl -3Bcl: -- xe[,'n.

-cd.Bf 72:-- 
-.xp dr

,[rr notyueHr4.rr orcroAa Fn npuMeM cJreAylouee upu6ruEteHlre ag4IaHrtona
(Eddington):

3Bc:J:4n8, (1.15)

paBHocraJr6uoe or6pacuBaur{ro [por{BBo[Hhrx 6oree Briconr{x fiopfl[r(oB B BbI-
paffierrrrl{ Fn. Tor,qa

( i. r6)

Prrccrrorpialr rerrepb lrorrReHrrrBIIr,rii uoron .F., I.Ia noBepxHocrlt Connqa r,r

uBC)3A r'rbr Brr,qrrl{ IIpoflBJrer{rre 6vpuoi;l .rrorrBi)nllr4],r. Ro3lronrlro, qro '.lra HoHBeIt-
rlrrr{ Br{uyErA€)Hr{afl, cR.fl3anirafl c DIreBa}rrrbrNfrr BuAcJrc]rrlnN[r,r i]Hellftara. Ho grx
'roro qro6r,r rtoHRertql{oIIIrble rortll NlorJrr,r ooBAarr, BrlavI4ToJr6HHi,i notort .F",
oIII,I AOJr?nHr,r O6nalarr 6onr,rtra.ura crropocTfrMr,i 1,1 ueperiOL,I/ITI, aHepJ.'r4IO ua 6onr,-
lrrro pa0ororrnlrfi. Stra yc,nonun 6\.r).r, ooyuecrBJrrrrbofl B aoHax nonBefir'nsHoft
ncvctoilqusoorrr, lAo BoBMolriflo paBBrrrr.re ono6oAuoii ltoHllenqr4tr. IIasranas
c ,LllnapqrrlrJrbAa (Schrvarzschild) [2], pa6oranrra r{eroro pflAa acrpo(;rlaraHor:
l/rraons;1 (Unsdld), ltoy,;nrur (Corvling), Brpuarr (Bierman) u Ap., 5r,r,;ro
lorta3aIIo, rITo xor.s paBrroBocrre BBeBl[rrr, soo6uc ]roBopfr, )rcror:iquBo, paBBr4T?re
coo6oguor:i HoHBer(Uur.r 4ei,ictrr,rtenrrrro Bo3Molrir{o B BoHax 6r,rcrporo Hallacra-
I-I)4fi I4()llO1Il l,r]toB Dlleprrtn uil\4 B 3OHaX, rlle OHCpIr4f,I I,iOrIr4SaI{IrI4 fiOpfl[rta
tennotor,l aHellrr4r{ raaa.



ByReru crrr4rarE,, qro KonBer(qlroHrrble ronl{ pall{aJlsHrt. 06osHaulru uepea Q
noJrHyro Drreprr4ro eAtrHr{rlbr Maccbr noHBeHI{I{OIIHOI-O TOIta. uJre[oBaTeJrblro,

Q np"e4crar.nser co6or,1 cyMMy nuyrpennell 3Heprr,lrr ra3a, re[JIOnOr,l t[yuHI1nu,
u-oreuqrarunor,i u HI4HerLIqeCHoii aneprulr. flonyc'rul'I, qro B nyll{ ItOHBeIt-

qr,rOr.iUt11t TOH He MeI{fleT CnOeii OUeplI{u, T, e. I{3MeH-fleTCfI aAI'IaOaruueCHIl,

a Ai,{CCtrlaqI,IfI aHeprulr [poI{CxoAI4T JrrIlxb nprr oCTaHoBHe roxa. Torga rloron
auepr.trrr, repeHocr4Msrr,i norleenqraer,i, collacuo IIIuu4r'y (Schmidl,) [3], uorrter
6urr, npe4craBJreu cJreAyIotIII{M o6paaou:

do
Fc:-Ap ar; /:o)". (1.r7)

Berraqr,rna ^4 upe4ctaennet co6oit noatlrr[r,rqraeHr r(oHBegqroru; l,'- cpeflI{flfl

[JrrrHa upo6era KoHBeHIII4oIIHoro rolta U O - C]leAI{.fI.fl CltopoCrr, tona. Ecrr,r
ilyqeBbrM [aBJreHI{eM Mo}ItHo npene6perarb B CI]aBHgHI,II4 c ra3oDLIN{, To AJrfi
I4AeaJr rrHOrO ra3a, corJracHo nep BoN[y Haqary repMoAI'I]IaMI'Ifi rr,

7
-t-d.o d.T u 

^

i: ,"6 * 7t J,

fAe c0 - TerrJIoeMHOCTb raBa
trpr4 trocToflHlroM AaBJTeHEU:

O6oana.ra.s

UMEEM

Ldpia'
llllr [ocro.ruttIolr o6telte ri cp-

,JI
n _? L
" D- ua 

I-{r

"p -T,cD

rtt

do dr
T.-"0 a,

(1.18)

(i.re)

TEI]JIOEMIIOCTL

(1.20)"o- l- t p

B peaynrtare oqeBrr[uux npeo6paaonanuft Haxo4rrM crreAyroqee Bblpa-
?fiEHIIE:

(1.22)

u u-t-f_.-.#, (,.21l

AJrrr oAnoaroMuoro raea I:ulr.' 
florox rellrrollpoBoAuocru IIMeer aHailol'ratlHoe BbIl]afiteIIIIe BIIAa (1 .17).

flocHousrty cacrur{6l ,qBr{rarorcfr Bo BceBoBMo}IrHr'Ix HarrpaBJreI{I4flx, Bllecro o
B BErpalneHuu AJta A 6yger croflTb oAlra rperrr cpe4ueit cxopocrlr ABIIIIIeHI{E

rracrr4q. B gaunorr cryqae Q 6yon, paBHflrbcrl rrI4IIrbrlepBoMy qJreHy rlropruytr,r

(1.{B) rr, cJre4oBareJrr,Ho, rrMerb sHaqeHue Toro ?ge flopflAna, qro r,r [fi.fl rtoH-

Benrlrrrr. Izluen B nzgy rloplry xy (1 ,17) gnra A, oqeBI4AlIo, ur.o F , B IIoAaBJI-flIo-

IIIee rrrrcJro paB rrpeBocxollr{T f/7. 'forr,mo B HeKoropblx r{c}tJrloql,lTeJrr,HLIx

CfiyqaflX, Hanpl{Mep AJI;I BbI1)OEtAeHHO1.o raaa, Fy }Io?fieT-I{MSTL cyrr\ccT-

,"irrnou euruo"rir". trllcroouryt Qopnty.irr,r (1.10), (1.16), (L.17) u (1"2L)' r,o-
TYtII4M CJIEAYIOqEE YPABIIEHIIE TEIIJIOBOI'O PABHOBECI{fI:

7 d. Srzd,B l_ t Llrrl,uLl:_2.
prz dr L x7d,r ) cpri d,r L d, ) c

8

do 7 d.p

ilr p dt

LTTTU



B aannro.rerrrre Hacroflrrlero [apa]-paQa ueo6xonl4lvlo Salrerrrrr,, aITo rlo-
crioJrbmy e rrpeAoraBJraer co6oii Beobi\ra MaJryro BeJII{yIrHy B 0paBHeHI{Ir c I,rBJIy-
rIeHI4eNI eAI4III4IIbI NIaCCI{, TO HuaITOiHHbIe I{SMeHeHI{-fl COCTOfIIIIIfI MaTepIIII
loJr?r,iHrJ rrpr4Becrr4 H rrapyrxeHr4ro Harrrl{x paBeIICrB. floerouy ,qaH{e [JrfI 6o;rr-
urrx o6Jracreii, cpanul4Mblx c paBlIeIlaMI4 BBeBIIrI, ycJroBl4e (1.10) rerlJrorloro
6aranca Moir(cr He co6ilIolarrcg. To ?ne orFlocl4Torr I4 It Rrrlpa?I{eI{I{Io rerrJroBoro
rrorora HorIBeHrIr4rr, u6o ronrHo Ailfi otlcrlL 6onr,urux nrorqager,l Mo?nIIo cra-
TI4CTr4qeCHrr rpar(ToBarr, l'parrAl{o3I{Yro HoHBenlt4ro 3Be3A. floorOuy troryaleH-
rrbre ypaBHeHr,rfr cJre[Yer rroHr{}rarr, HaH )rcpcAHolrrle ro BCeM pa[uycaM sBesAEI
rn aa 6ofistuor)t npolrentyron Bllelretru, lt B EToM cMlrcJTe oFrI4 AoJrlrrHbl o6naa-
TeJrr,I{o Br,1[oJr]rfJTLcn. Vnaaaulrr,Ie orpaHI{rreFIIrfJ He MeIrfLlIorl-Iamer{y aI.IaJII{By,
rlocnoJrrrxy uac 6y4er r{Hrellecorarr, o6r.tree n}leACraBJrcITI4e o IroBeAe}IIrI{
3r.ie3Arn HaH ueJroro r,r B ll,qAe cJryqae.B Jrl{[rb HaI{ cpcAHee rag 6o;rr,Ilro10 tll4cra
3Be3A.

$ 3" Ocuonrrafl errcrerra, yp:r,Brreuuii lr upeo6paBoBarlrro [0p0]rcrrrr6rx

LIro6sr rlraxcrapona'rb BIrIrNraHI4c I{a oc}IoBHoM, }IaqHeM c pacoMorpeHrr.a
iroJryrrerJrrr,rx ypaBrrerrr4i,i parnonectrrt AJrtt npoc:rer,llrero cryqa,q, a rlrilrerrrro:
B yllaBrrerrr4r,r MexaHr{qecHoro prlBrroBecm.s 6lrlcnr npoue6perarrr ily.teBrrM
gaBJreHI4eNr B n cpanrrerrr{rr c r'oBoBTJM pt a B ypaBr]eHr4rrr rerrJroBol'o paBHoBe-
cfin - KoHBenrIrroHHIJM alileuor,r, Torga Mr,r rorytll4N,r cJre/\yrorqyro ocrloBliyro
cI4CTeMlr:

td

(r)
)
t,

I

J

prz dr
Ld--,

Pt' ar

It4-1:-4rG,
L pd,r J

r r2dB 't et_t
L"pd,, J - c

B sasr,rcur rorrrno or reMneparypr,r raaa, oorJracr{o (topuy,ne (1.7). I(ocr}r}ra-
rIr{eHT rrol'Jrorue}rl4-fi eI{I{HIirrIii L{accLr x BaBrrcI{T, roo6rqe roRoprl, ot (p, l}).
3'ra aanuoraNroo'rb IIatrI lrerlBBecTna. To lne o'r'rrocr4Tcrr u rr, e. /.(on}.g1sM Terrepb,
qro aru {ynxqr,tra }IaNr lrBBeornr,r. Tolga AJrrr perrer{r,rJr cr,rcreMrri rreo6xoguuo
I4MeTb erqe ypaBIIeIIpIe COCT0'IHI4fI Ma'repI4I,I, CRfISLIBaIOqeC IJepel,IeHuLIe: P,
p fi B, B oroli cryrrae ocralorcrl 4ne r{rynHqr,rr4, rralprrMep p u 4, BaBr{cr4MocrE
rtoroprix or r rloJrl{ocrrlo onpeAerrrnrcrr ypaBrreHr{rrMn (I). 9ru rliyuHqran AoJr}n-
H6I y,qoBrrerBop.srL cJreAyroulrrM rpaHr4trHrrrM ycJroBrrflNr. FIa rolJepxHocrr{
3BeBALI uonnrti,i rloron eHeprllrl Fo: Fao; (l'r: 1tr:0). fIpraS,rIIlHeI{Ho rro
(ropuyre (t.13)

FRo:

orxy[a rTpI4 rroMorr1r.r r]opmyar,r (1.10) Haxogr4r{ crreAyroqee ycJroBr4e r.ra rroBepx-
IIO CTI4:

rlpn [.):0: B:= (1.23)

tr{e ypanncnrit (I) Br4Ar{o, qro yciloBue HoHerrrrocrrd perle}rr4r,1 upu r' : 0
p a BHo cr4rr bHo cJreAyrorrlr4M :

llll4 r:0: -0. (1.24)

3tz ycuontrn B lleurpe BBeB[br coBepxJer{Ho rreo6xoArrMr,r u 6eaycrosuo
BrirroJrlrrllorc.E B peaJrbrro cyulecrByroruelr reJre, Teopraa Br{yrperrHero
crpoenrr.a anea4 npo{r. Mll.rrra (Milno) l4), ocrroBaHr{arr rra perueHrrrrx, He

7- Jn: L rB,,,2"2"

2 dI]
3 x.pdr

do ^ dt]-j- -o: -dr d,r



yAoBJrerBopflrorqrrx aTr{M ycJroBr{flM, He o3l{airaJra, paSyMeerc.fl , orHa3a or Srrlx
ycJroB?rft flrrfl rIeHTpa BBeB[r,I. B c.;ro-sx BBe3A, yAaJreHHLIx or IIeHTpa, arra oco6r,te
perrreHr4rr Moryr geftctnure,nrHo ocyulecrBJr.srbcfi, rro JrI4rIrB B ToM cilyqae,
RotAa rrpol{BBo[r{bre $raara.recxlrx xapanreprrcrrrn Marepr4z He .rrBJrflrorc.E
HerrpepbrBHrruu tpynitqlrfiMl4 paccrorrntrrr, a I{MeIor paBpr,IBr,I. Cregonar:enuro,
paccMorperrrre rar(rrx peueurait a priori Aorrycxaer, tlro ypaBl{enue {aaonoro
cocToflHrrfl Marepr4lr IlMeer paSphIB, r. e. cro Marepr{fl cyqecrByer B BBe3Ae

ro mpaftueft uepe B [Byx coBepxreHHo paaruuur,Ix rpaaax. Tolrxo raHI4M
rryreM, HaAeJrflfl Marepr{ro rurrorerl{rrecHI4MIr csortcrsaNrla, Mo?rtHo 6ruo
rrpr{[rr4 K Haflr{rrum BHyrprr 3Be3A O6Jracteii OcO6o BEICoHrrx reMleparyp rr AaB-
nenrafi. Ecnn rxe He pynoBoAcTBoBarr,cfl npe4naatoft ro'rmolt speul{.a o cyqe-
crBoBalrl4r4 B BBeBAax <oco6enur,tx> o6nacter,l, To rrpe4craBJrfierc.E naz6ovree
ECTECTBEIIHbIM HAIIATI, PACCMOTPEHI4E SAAAIIU IIPI{ I]OIVIOII{U O6IT'IUHX YPABIIE-
uuft {aaonoro cocro.sur{-E Mareprrl4.

flporaaregenr re[epb BecbMa Ba?fiHoe npeo6paaonaHl{e [el]eMeI'IIrEIx B cr{-
.creMe (I). Buecto r rr flpyrl4x rrepeMe]I]rblx BBeAeM 6eapaeuepuble Beiluquubl
c coorBercrByroutrrrMr{ rpaHr4arH},rMrr ycJroBl{flMu. O6oena.rrrM aHaqHoM c BHa-
qeHr4rr (rynmqnft B r{er{rpe BBeBAsI (":0). Buecro r BBeAeM 6eapaauepuyro
Beilrlcuuv # oor;racro rlopuyre

f : a,r; a: Pc

rr RBeAclr tlynxquu
() l)

Fr:li l)t-- L-',
Pc l)c

Torlqa, Har( Jrerxo rlpoBepl{r},, cl{creMa (I) upeo6paayercfl r{ BI{Ay

7 d ft'dpr1; ---1.prrz d.x y prdr )
L d l'rzdBr \rj'--ie1,

?$z d,r l"rprd" J -

4"G

Pc

Bc

pc

(1.25)

(1.26)

(ia)

(1.27)

( II)

Br
R

' Bc

)

t
{
)

fAe
- e.x^
,[: -i- I{ "(^

trft,Gc"{c

Bce axogarqlle B cucreMy (Ia) $yurqllu saHJIIoqeHbI B IIpe[eJIax 0.1. Vcnoeus
B rleHrpe 6ynyt uMerb BIIIA

rrpn n : O: pt :1, T;: O, Br:1, fi: O. (1.28)

Ha noeepxuocrr{ BBea[6], BMecro (L.23), rrparrutlecxld MbI Mo]fieM rroJrbBo-

BaTbc-fl rrpocTblM ycJroBlreM

TIpm fr: r,o: Bt: 0; Pt:0. (1.2e)

Hauraruenr TeIIepb B IIoBbIx IIepeMeHHbIx CI4cTeMy OCHoBHLIX ypanueUrzft C ytle-
'roM fioHBeHqttu. \4a ypaBlreHrrfl (4,.22) HaxoELIM

I d, fr.zd.pt1 n

prr' d" L prd. ):- ''
1 ! l,:!!L1-xcPc + +lr,Au+1--tr,,.

prrz dt Laptdn-l cy" ppz d.r L d,r' )

l
t
(
i

t0



,!;ra mgearbHoro raaa
?r{eHlle \Ifl ui

lre (roprt;rltt (1 .2I) I4r{ee}I cJre[)r]oqee nllocroe BbIpa-

u:1.- Pt dB,

Brdpt
(r.30)4(f-l)

(rrI)

(2.2)

Hanoueq, clrcreMa vpaBHeHrrft c yqeroM ryrreBoto [aBJrerrrr.fl (npra orcyrcrnun
noneexqnrz), Halr oro Br{Erro zs {iopmya (1.5) rz (1.6), uoxrer 6EIrr BarrrrcaFra
B Br4Ae

I d ln2d(pr*y"Irr)1, n

pr", d- L- prd" J 
: - "

I d rrzdB,'t___-_ l_ I :_ier.
prrz dr Lxlplilr J

Inana 2

ArrAJrr{3(ocHoBHr,rxrpAfltfllrrf#Hcoo{HorrrEHr.{E

$ 1. Hadmol{aeuBre xapafirepucrur$tr sBeB[

IzIa na6rrc[eHuft Harr I4BBecrIrbI cJreAvrorrll4e BeJrr4qrrrrrl, xapaxTeprrgyroqr4e
are!4y: pa4layo SBeBAr,I -R, macca M rl cseruMoclr, BBeB[r,r rrJrrr rroJruoe KoJrr4-
arecrBo auepruu, uBlyqaeMoe aeee4oft B o[rrv ceHyHAy, Z. flocuorpr{M, Har(
DTr4 Be.rruqrlrrbr cB.rrBaHbI c rrapaMerpaMrr ocuoBHort cucreltr ypannenr,rf,i. B clr-
creMy ypanuerurft caMoro o6rqero BrzAa, rrpr,r tro6r,rx fipe[noJrorreHr4rrx orHo-
cr4reJrbuo {raaoaoro cocroiHr4.rr Marepr4rr ril rrrrra Apyrux {ryunr1r,rft, 6y4yt
Bxogrrrr, JrIiIrrrB EBa rrapaMerpa: B, u pr.

tr4a {opnry.rw (1,.25) HaxoAr4M

,:+l/ # *o, (2.1)

I4e ro-.3HaqeHr.re f Ha IroBepxHocrr,l 3Be3Ar,r, T. e. TaM, tAe pr: Br:0.
I4a aroft {opnry.nrr, [pIdHI4Mafi onpeAeJreulroe yp aBHeHrze co crorrnrt.rr Marepnrr,
JretHO IIOJIyqr4Tb SaBrrcrnMocrr -E : l(Br, pr). Cre4yer SaMerr{TB, rrro 3}raqeHrre
:r0, Bxo[flrqee n $opnrytry (2,1), noo6qe roBopfl, Mo]Her ro?fie 3aBrrcerr, or B,
u p.. O4nano, [ocnoJrbxy B clrcreMy ypaBueHr4r,l rxo4ar tpyuHrlura, r4aMeuflro-
fitrr{ecfl B rrpe[eJrax 0,1,, r, AoJr]n]ro 6urr, nopr4na, Ee cr4Jrr,Ho orfiuqarorue-
rocfl or eArrHr4r{r,r. floaroiuy nepnuft MHo}nrzreJrb r}opnay;ru (2.7) nenaerca
'OCHOB116IM.

TaH xax
a
r

M : 4* \przdr,
0

,t
D t8

M---:r--M-.
G'r,y 4E ecz

rAe
al,r

P

X[...0 .: \prrrdr,.
0

I-IaHoueq, rrorrnaf rrpnocrb BBeBI{Lr

egrz dr,
R

tr: Ln\
0

11



t-xo

+: "'ffi L*o 
["'P'rzd'n'

Beiluslault NIr,, Z.ro He AOJI?III{L CIIJIrHO NIeFI-sTbCfI IIpII IISNIefieutnU P-, U Br,
COxparI_flfl lIOprrgoHr 6lr,rarlr,rii H egr,rru,rqe. EC"nn Be,TI,IuIlHIi fro, N{.",, tr-r,

6yny, oAI{}Ia}toBLI AJIfI pfl14a 3Be3A, ro ranoIo poga Horrr[urypaquu HaBEIBalorofi

roMorou4alecrtl{Nlrl, r,r ul, 6;r4elr roBopI'IT6, qro 3TI4 3Be3ALI IINIeIoT o A I'I H a-

ornyAa

r(oByIo crpyKrypy.
Jlerxo Blrlerb, rITo cpe[Hflfi rlJlorHocrb BBeBAsI cB'EBaHa

COOTHOIIIEHIIEM:
3 M*o

P:Pc' ,I

(2.3y

c Pc cJreAyloquM

(2.4,

Hartgeru rerrep6 Bhrpamerrr{e AJr-E rroJrnofr rrorerrrll4aJrbl{oft ouepll4rr sBeBlbI O

Cl:'-G Mr.

flonauorxas rroA BHaKoM IrHTerpaJra Ha R u [eJ]fl Ha M2, naxogulr

n(La
J"
0

xo

\*" dp,
0

o

(2.5)()__ ci\,Ir.o..
Eeif^

R"

i!o

,2,.,: . \,'p,ilI.,1r.
Ir1" d

flpu lrauttx ilyrreBr,Ix IaBJreHr4.sx, IroJrr,3yflcbycJroBIIeMMeXaHuqecHoro paBHo-

r,ecttrn, I4B cl{creMbl (I) llueelt

Jfe

:3\rz prd.n,
0

orr{yAa
Xn

3ro\ pr*z d,r

n

[[,.,* j'

ro

I
rgrM*d,n : - (2.5a)

(2.6)

TaH nan rce rlryuxqrarr, Bxo[frrrlr4e B ocrroBuylo cI{cTeL{y ypanuenzft, MOryT

6r,rts rr,rpamer.rr,r vcpea B, u p1' TO [Jrfr rrx onpeAeJIeHIIrI N'ILI I'IMeeM cI4CTeMY

gryt gr,p,l,"porqraourro,, ypo"r'r"rnr:r c gnylra rapaMerllaNlo!P" ' 1t"' [\tn
rroJrrroro orrrcalrr,r.s pe-eurl,i yctowrii B qeTrp^e 3_IIeBAEI (1.28) AOCrarorIHo"

TaHr,ru o6paaoiu, norepxuoctuoe ycJIoBI,Ie (a .29) 61ler Bllnorlllflrbctl TII4IIIb

npu nenoiopblx coorllorrleHl4.rlx Me]I{Ay B" u 1tr, -Orolo4a 
cJIeAyer, alro BCc

BOtrrr4trr{HT,I1 xallaH'IeI)lIByIott{IIe 3Be3,q}r, flBJItIIOTCfl tlryuHqllllUn TOJIbI(O OIHOI'O

rrapaMerpa, urorrpr*"p"8": R : trlB,)i Nr : lr@;) u L : lr(8,)' 3'o o6-

cTo-sTeJIbcTBO npII oAI4IIaI(OBOM XI4MIIqecltoll cocTaBe 3Be3A AaeT IIaM SaBI4CI'I-

,t"rn t) L : pr(M) - Macca - -a6co;rrcruafl 
npnocrL I4 2) Auarpaunty

Pecceara'-- feptqrunpyllla, r. c. L : qr(ft)'
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I4a I.IanonrenHoro BlrAHo, ql,o ueraa6eHIrbIM cJreACrBI,reNI paBHoBecr{rr 3ueBA ttB-
Jrflercrr cyuecrBoBaIrI,Ie BaBI4olrtilocter,l MelI{Ay M, L u.E. Taxlru o6paaou,
CyTI9CTBOBaHI{e ATI{X BaRIIcIIMOCTer,1, naii4enH},Ix CMnI{pI4qeCHI,I, UOrrO 6rtrr,
npe[cHa3a]Io reoprlei,i.

$ 2. 3neul[I rroJrurpotrHlrx cq]pylcryp

Peureuue ocIroBFIor"I cl{cre}Ibl AoJriItHo IIaBarb SaBllcl,Ir{ocrtr 1tr(r) ru I}r(r).
C,;re4oaaT'e;rrr,IIol 13 pcByJrLTilrc pettreHl,Irl cI4crel{tI MbI MorlteM [oJrlrqr,1T'5,
llr,Q,r), flpu ea4aulrorr t[aaonoM cocro.flrll I,I rlilre]lIrIrI rol'Aa rtoxter 6r,rrr,
loJrsrqgHg I.r 3aBrrcr{]\rocrr, p1(p1). /{onycruu' rITo ETa 3aIlI{cl{Nrocrr, TI4rIa:

lrr:pi , rge Jl - Honoropr,ri,i noctonsltur,l nona3areJrr,. Tanan crpynrypa
SBeSAbr HaSr,rBaeTcfl rIoJrI,ITpOrIHOli. d;rn rroJrl'IrpoIrHLIx crllyl{Typ Mo}I{Ho cpaB-
III4TEJII,IJO JIEIHO TTAi,iTT,T SABIIOI{IIOCTI,I IJCEX XAPAI(TEPI,IC'II4IT OT T. fIOATOItY

I{rfl fioryrreHr4rr rrepBor-o [peAcTaBJIeHI{r{ O Br{]Ie llelxel{I{r;r cl4crer[6r l'tr,r aar,l-
MeMC-a llacclrorperrr{eM D'r'rrx orllynryp. Ileprrr,re pa6orr,r rro !ICCJreAoBaI.II4Io

BrryrlreHFrero crpoeHrrfr 3Be3A 3uAeua (trmden) u 6:Innu [poBeAeHr,I DrI4M

rIyreM.
flo,rurpour-rarl BaBr{cr,rMocrr, HaH 6r,r aalrettner }rpaBI{eIrIre rerlJroBolo pilB-

HoBecr4fl. Ocraerc-s B cr4creNre rorrbno olHo nepBoe ypaBIreIrI4e. L3ne4eu I{oByIo
ircpeMeHrryro 7r, noropaE EJrrI IrAeaJrLl{oro I'aBa paBI{a [pI4BeAeIrHoii renne-
parype

uJtll

Tarurrr o6pasorr,

h:T\; n- il Pr:T?+t

dpr: ("* l) T\dr.
Ilo4cranuar aru aupaxrerrufi B trepBoe ypaBrrerrrre (I), naxogr,ru

Efr'tl:t d l.lL1--rT,ai d.a1l aq J

rle BMecTo , BBe[eHa lroBaff rrepeMeHHafi 11

(2.8)

r: {nat.yr. (2.9)

Vpanuenue Slr4era (2.8) ulrterpupyercfl Arrrr crryqafi n :0 vr n : 1[ necrlra
rrpocro. ,(,eftcrnureur,Ho, rrplr n : 0, T. e. AJr.fl BBeBAbr uocrosuuoft rrJrornocrr4,
IIAXOAIIM

I

D,:T,-t-'i or^n:0.,6

Ormy4a Jrerno Bbrrrr4cJrqrorcfl I4 Bce [pyrl4e xapaxTepr{crl4nl4.
craHoBr(a n : Trfrr cBo[r{r gu{{epeuqrzarrbHoe ypaBHeHr{e
tsrtgy: nt' : - n. Cnegoearerruo,

Pt I-l......_:Pl :llt
Pr

npu n : L. Tr: !? 14 pt: IIla^, 'n1 "i

1

r-1

(2.7)

(2.7 a)

(2.10)

llpun-tuog-
(2.8) H rrpocroMy

12. t t)

.{.na gpylrax rrrrAoncoB rroJrl{Tpori,I iz r\{o?rrllo lloJryrrlrllrr IleIlcIIrIc B Br,I[o
pfrga rro crerrerrfrl,r rr. Bce Heqcrrrr,rc nl]orrBBoArrr,re oleparopa -B gorinrrlt
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o6par{arbcrl B rryJrr rtptu, frL: 0. Avrs qerublx rlte rIpoI{BBo[IrbIx nerfto ycra-
IIOBIITb

(2.12)

Tenepr HetrocpelcrBeHIIEIM glaQ{epeuql{poBaHr{eM {ropnay;rn (2.8) yme ue-
TpyAHO Bbrrrr4crurb SHaqeHI4fl IrpomSBoAHr,Ix pa3ilI4rIHr,Ix IIOp.fIAKOB $yuxtlldll T,
npu frr:0 lr rem caMbrMorrpe[eJrrrrb noarpr]uqmeHrhl crerreHHoro pa3Jlo]fieHufl.
flo,nyvaerca cregyrcrqzft pag:

Effq VlLl:'F:^7, t2i+2) 
16;.lL -r L

"z - n(8n-5)-orr: 7-; + ;.i -'''"i:.i "' "i r1... (2.13)r n (122n2-783 n,-l- 70)

9.9!

flpn nomoqu (2.13) Mo?nHo oror,ir:n ot oco6oft rorrltu frr:0,Aa,nrueftruufi
ffie xo[ peue]rrrrr Jrerno [oryqrlTb trracreHFrblM rrrrrerpl4poBalrl4eM. B pesynr-
Tare MolnHo cocraBl4rr, cJreAylorqyro ta6,nuqy xapaxrepI4crlrn 3BeBAHr,Ix crpyn-
ryp Arrff HeHoropblx n:

Ta6rr.rqa I

-" l- l.^ l-l-a
2,tt\
4.52
5. st
7. 65

L0.2
13. s
L1 .0

0
l

3/2
2

z.i)
J

3. 25

tro rco ? dr.
\rrr*'a*: \rraM*: - lnl"To".
000

4. 90
9.04

t\ .L
12.7
L4.4
16. t
L7.5

1.0

5.9
L'1 .4
24.L
54.lt
88.2

314
617
L

6/5

L2l7

C,ryvait n :'1, coorBercrRyer aAua6ar:ualecnoMy I4SNIeHeHrIIo cocroflHrrfl
o[rroaroMnoro rrAeaJrbuoro raBa (f : uA), a raxxte o6r,rnnoseuHoMy rasy
(Depuu (1.9). 9ro macaerc.fl n:3, ro aroMy cocroflIrl{rc coorBercrBylor:
c oguoft cropolrbr, peJrflrlrBl{crcnrzft raa (Deplrz, a c gpyroii cropoHbr, rrAeaJrb-
ur,rft rae npu Br: p1, Taft IIaBr,lBaeMoe peuleHl4e aAAr,rUrrOUa.

,(na uoru'rporrFrbrx crpyxryp BFrarreulrfl f)ro nr,rYuc.rr.rllorc.E Toquo. ,leftctnra-
reJrbr{o, r{r{rerpaJr rrr{cJrr4rerr-fi (2.6) npeo6paByercfi

l{a ypanucnira Srl4crta oileAycr, r{ro

[,I., : - Qr l l) r'T .

Tarrtiu o6paaou,

'r r l, II? nr? o ".'t u

,ln'*'"t':;r, J"ctt:-;,,.r+,+T I -(tvt '

(2.14\

1,1



lla {ropnrynu (2.5a) noryqaercfl npyroe coorHorrrenrre Me?fiAy reMr4 }fie rrHre-
IpaJIaMI4, OTHy[a BLIqUCJI.fleM

[,- ,L+L
I *o UIl.
l\ p.,*,sta - -l-J ' ' ro@)-1\

'o

rr, flollorilBJrflrr aro tsr,rpa]Herrue e r[opuyny (2.6), uaxoitlln (ropr,ry;ry
(Ri l"l,er)

o.': 3 
.

i-n

x : const; xt : l; pr: B'/n pr; er: | (p' Br) ;

I{a aroro Bbrpa}fieHrr.rr, Me?r{Ay [poqr4M, Rbrrenaer, qro BBe3,qa ryroxrer 6r,rr:r
Houerrur,rx paalrepoB Jrrrrrrb npn n{5.

$ 3. FerueHtre upocrefiurefi cncreurr ypanuenuft

I{a'rHe^a c paccMorpe}Ilzfl cr4creMrr (Ia), cnpaeegnzoortrrpr4 orcyrcrBr4r4 KoH-
BEITIII{I4 I{ MAJIOM ilYqEBOM IABJIEHIIU. ECNZ HOA${TI4III4EHT NOIJIOIqEEII.E X,
KoJrr4qecrBo ntrpa6a'rblnaeuofi oueprr4r4 e m ypanuenze {aaonoro cocro-ff}{r4.fr
MarepI4III Molyr 6r,Irr npeAcTaBJreHr,I HaH rrpor4BBeAeHrz.fl paBrr4qHbrx creneHert
rpynnquft p, Bu p, ro OyHnr{tltrtxr:L , "r-9- u ypaBHeHt4e {aeonoro co-

cronuraa_6y,qyr BaBr4cerb roJrbxo o, ol,'Br, pr ruiru coAeplxarr, rapaMerpoB pc,
B"u ?". Borolr cryqae eErrHcrBeHHr,rM napaMerpoM cr{crenrsr 6yger Hba{qrr.i-
ul4eHr ),. Cuctelry (Ia) 6ynerrr IrccJre[oBarr, rrpr4 eure 66,rrurrrx orpagrrqegrz.flx:
Aorrycrr4M, rrro x He saBucr4T or {zarauecrtrzx ycuonzft, m 6ygev npuHrlrMarr,
SartoH I4AeaJrbHLIX taSOB; TaHIIM O6pa3onr, tI6I IrMeeM SaBI4Cr4MOCTr{

Pr frz *lT#1:-1,

Purrepa

(2.15)

(2.16)

(2.1,7)

(2.18)

(2. re)

1 d l'*, dpr-l
p,",;Lr* l- -)''e1'

fAe

7 - --::1-) ^1" =: ""
4.n Gc '1c lt"

Berru r,rn.rerpaJrrJr or o6r:ux .rac.r,er,i paBerrcrB (2,L7), r{axoAr,rlr

@::-LL*i " ol' 
--x{.",d.r pr de.

yx{e pauee BBeAeHHr,re o6oeHa.reHug

fu

)

t

{

)

ic a-

L..-[ e,prrztl r; M.,.-.- 1p,-c2tl .r.J.\
00

&o

t : 
IM* 

\ar.
0

.4l_
^^1

? a.
\f,*')d,) ,x"
t)

r.I{e I4CIIOJrbtsOBarlhr

(2,20)

I4uterpupya (2.19)' roilyrrr4M, rzcnoJrb3y.rr rpaHurrHr,re ycJroBrafi, cJreAyroqrre
BbIpalKeHI{rIl 

n

15



,co

5*.#'"
0

\".#0.
0

7Ia arrparHeunfi (2.21) u (2.20\ saHJIIoqaeM, rlro qeM 6onrure HoHIIeIITpaIII{fi
Ircroqllr{r(oB arleprlrrl, rena 6ontrue tr. Ecru rrHTeHCrrBHocrL I4cro.ruur(oB Bo3-

pacraer n rlegrpy' ro tr)> 1. flpu e:consL; et:l, otIeBuAHo, I:1'
ilanoneq, ecrrrr aueprurr rrrpa6a'rElBaercfl s 6orrmeft CreIreHI4 B I'Iapy?nHLIx

cJroflx BBeBArI, to ), ( t. tr4a ypamreuuft (2.4,9) cJreAyer

Cnegonare,nr,Ho,

lpr,rxoAzM rt BIjBOAy, IITO B

t:: (2.21)

48, 
-\! 

* .
dP, Mrc

(2.22)

B crany yc,nonufi

Pr: 0, Br : 0; Pr: L, Br: L

Bcerfia paBrro eAprnrrrle. Tax rtax

/ dBr\ l,Lx^
f.,.................-f:-t
\ dp, / *:*o Mro

(!!!\ : tr u
\ dp' / r:o

)'.L-
clryrlae IIeHTpaJIbHbIx I'ICTOqHI{HOs ""*o ( 1,

M-

.a rpr troBepxgocrrur* 11*. >1. IIpn paBHoMepHoM BrIASJTSHIII4 guepruu

Y :L, Br:rr,, *ur*rl'*""* ou."*o:rpeuurtft B rrpegrlflylqenr naparpa$e
Mf

. cfiru at noJrrrrporrbr rper 6ero HJra cca. 3r:or .ra crubIf,r nug peruen vtr, 6l.nn noJromelI

DgranrrouoM'B ocIIoBy ero reopIIII BHyrpeHHero crpoeHl4fl aBeBA. IIpnn)3t

r(a* Jrer*o Br'IAerb, (*)**, qro coorllercrByer L*o**. floatoruy Mo?n'o
\dpt/x"

,cqr4TaTb, rrro ofiytrar4 n]3 xapaHrept{syroT BBeSEy C IIOBepXHocrHbIMI4 IICTOq-

rrr4HaMI{ ,r"p"rr. flotratponri HJIacca n 13 coorB€rcrBylor, [o ueHor:opoft

CTeregrr, r46rotrHr{r(aM, yCItJInBalolr1lllMofl H IIeHTpy. flO^arouy [aHHL]e ra6t. I
OrBeqalor nalr6onee BepoflrHblM crpyrrypaM BBes[. Ognaxo cJle4yer I4Merb

B BIrAy, alro rlptl n 13 (-4) :0, HaH aro Br'Irer(aer ua t{roprryt (2'7)u- \, pr '*"
(2.7a), trr qro, cJreAoRareJr sHO, L*-:0. TaHUTU O6paaont, IIOJII{TpoIIHI'Ie KOH-

drrtyparlrar, coorBercrBylollll{e HoHIIe}rrpI4poBaHrrBIM rrcroqlrrrHaM, MoI.yr

,tr{MOTb MeCTO Jrr4rIIb npI4 HaII,I[II4I4 CTOI(a AI{el)IIII4 B Hapy}ItH^LrX CJIO-flx SBeBEE'I'

flocregoBareJrbHoe gz(rQepeulupoBaHlre Sopn'rylrl,r (2'22), rpI'I I{ctIoJrr'-
' BoBalIIaI4 CIICT6MbI (2.17), Aae'I' BoAMo?ItHoCTb BLIqIICJIIIT6 IIpoIISBO[HLIa lJr\pL)

frpa pr:1. u ru*ri* o6prro* nofiyarlrrb gra Br(p.) paa,noxtenue r pag Teft-
.Jropa. flepnr,re qJreHbI aroro paaJro?fieHll-fl IaMeIor BI4A

B,: 1.* r(p, - 1) +* 
^ [# + ^#1,(P,-t)'+ 

.. .

7Ia noeepxuocrHoro ycrroBrrfl: Br:0frPV Pr:0' c rroMotqbro arofi {op'uymt'
:Iprr AocTaToarr{oM uucJle yJIer{oB, noryuaeiCa ypaBHeIIIIe, onpegeunroulee I'
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3r'ot t.tltltetvt 'Aaer oI)LleH?I,lpolJoqHoc) lll{auoflr,Ic i, vro.iurarL riolropor} .Nro?ruro
qtrroJrerrrrbrlvr r{Hrerpr{porrarr[eM cr4o,r'eM6r (2.L7). flooneAnron oreparlr,rro Irprr-
x o Al4 Tcfr rrp orrB B o,Iu{TE Ir o oJre,qoB aTeJrblr rilMr4 II po 6 aMu.

Ileurl-r,_1. aa fr:0, flo,rrrercrr o0o6oi,i rorrnoi,r gaqlQepeuqrraJrblrbrx ypaB-
renuft (2,17). Oroiiru or oco6oi,i roqr{tr{ Mo}nHo rrprr roMoxrfi l]flAoll, fio(:rr(l
.rero (HorAa cxonrrMocr6 prrl(oR yxy4lrr4Tcfl) repeiitr,r H qvcJreHHoMy r,rr{1,{,..
IprdpoBarrr{m. Paa;ro[teuue B pttl\ JrerHo rro,rryq1411, oJrel{v]olqr{M rrpr4eMoNr.
Craoremv (2.11) rTeperrr4trer{ B ni4l{e:

7 ,,'l' r

til I- o+ 
I : 1t,By ,

LP, a'I

,iiL +l: ,.u,1,,8, '
L 1,, d,,r I

t:ll') tul:- ;l i_ } [,](i'* ').

llorAa rrocrreAorraren6lloe gr,r((reperrqr.rpoBaurre (lopmy.rlr,r (2.23) c rrprlMeHeul{oNr
(?.24) rloaBorrffe{ BlrqncJrtrrr, rrpor4aBogrrbre paailraqtbrx uopaqion pr(n) u
Br(r) upu r : 0 r.r -floilyrrurr, raftr{M o6paaonn fipegcraBrreHr{e Drtrx rfyuHquii
rrpl{ rrorrorrlu pfiI(oB Marnopeua. flplrnegein repRr,re srenr,r rrr:zx paBuomenr.ri.i:

tlriipuvira (2.12) xacr

1

t
(
I,)

.f o, Rt ,l
t._.._ i _ -l

'Lp, ',8, .J'

n,l:i, ;,::,- j ]

-*')-:],

-;)-:1,

(2.z',,t)

(2,211)

(2.2:k)

(2.23b)

)

I r"'t
)

f{tra uncueEflolo uut'orpupol}arrr.ra yAo6Ho uoJrbiloBarbLir c.neA.yrcn(14pr{
tsrtlpalrerrrr.EMtr, Koropbre Jrerxo noJryql4Tr, I4B cr{creMrrr (2.23):

Il r;'r:oi,i clrr/reNre Brrecl'o B, ,lro;rifio BrleoTH npr{BeI{erlHyr0 'l.e$rfiepa't:.yp.r. 7'.

BMe(iTO li r Ilolj.\rH) tlel)el\,IeHH.\rrc ,,,r:p"l'"

1l

P', : -- PIB' * P

- ]tl)';: -- xerplBt +

,t'---fi+r,[(t
1'r: ,,ii r,[,'(;i

qro [aet Bnaqprteilr,Hoe [perruvrrlcoTr]o 6nar.o71a1tr MeIUreHHbIr\t I,IBMeHerrI{rIilt
rpyHxunft t, u a*

9ucneusoe peureulre MornHo He AoBoAI4rr, llo uoBepxuocru BBeBAII; rali
IiaK EJrff BHertrHHx cJroeB ypaBHeHI{n (2.23\ ruolrvl 6r,trr neuocpe4crBeHxo

2 Ilasc,rrrrr I. l)r,rntc,roit odcepsar., r. II n



upolllll'erpupoBaHhl. ffeiic'rnnreur,no, [pIrHr,rMarr ]Jo RuerrHr{x oJror{x l
M.r:Mro: consL z Lr:L*r- oo[st, Irplr rroMotnir (2.19) Haxo[rrM:

uo' : -**,u oy dB, 
- -.1'*o 

,, y lir: ''!^;"' ,r. e.z6\
gr --Q'*' t 

p, 
: 

', 
.rI r'o

Vpanueuue trAeaJrbnblx raaoB rr rrocfie,itrHee coornorrrenrre na (2,26) roaRo-
NflIOT HAII?ICATB

dp' : J]' 
, fut_ Rr ",,,1R,

Pr Pt

14 n rc, r'prap yrl rerrep l, rrepBoe Bbrp a?r{eurre (2.26), r{rl -\i o Ar.r rr

llaaoxexuuu cuoco6orr 6r,rnu nouyqeHbr pe[e]rr4rr cncreMbr AJIfl l{Byx
BtrAoB {ynHqrau e. Ta6u.2 cogepmllr xapaxrepucrr4}trr ilrr4x peureuufi B corro-
craBJreuur{ c MoAeJrr,ro Sgquurroua,

4T, - M* (2.27)

rrro AaeT' nnueiturtrt aaxolr Bo3paoraHr4r reMrreparypr,r c r.ny6rauoii B caMr)rx
HapVII{HEIX CJIOflx 3Be3[LI.

flpu uaxoxt[eHlrrl ], npo6ur,tnur IrHTerprrpoBaHrrrrMr4 xll?rrepl,reM rrpaBflJrr,]ro -
(,Tu BHarreHu.s ), uonrer cJryx{rrrE, HaH BrdAr{o nz (2.26), rrocroflHorBo orrrou]e*
nna Brf p r, Haql4Harr c Henoroprix, Aocrarocrro [aJreftr{x or r]eHrpa aua.reunfi r.
Xapaxrep peureulrit orren6 BaBr{cr,rr or rraMeuer{rfi },, uoeroMy .?ror rrapaMerp
orrpegerr.aerofi Bfioilrre roquo. flpz uzcneu]roM r4HrerpnpoBarrr4u Bnaqeuufi
{yuHqraii 6nue nosepxuocrr,l onpe4err.srorc.tr orreHb HevBepeHr{o. floarouy
AJrfi BbIqIrcJreHIlg xapaxTeprzcrr{n L*o u M^ ryqme Bcero BocrroJrbaoBarbc.s
HenocpeAcrBeHHo ux rrHrerpaJrr,Hr,rMu Br,rpa?r{enr4flvu (2.20). flpra uapac'rarcurux
rt I{eHTpy r{croquur(ax aueprrru ,Lro uoryvaercfl rraAe}r{Ho Aa?}(e fipu caMoM
trpra6azxreurroM pemenrrr,r cr4creMhr. Xyxre Bcero onpeleJrflercfl r0, noropoe
Irplr r4BBecTHoM Mao tr peurenrrrr g.rrfl AocTarorrHo Aa.rrenoro r ntomer 6urs
Bhrrrucreuo no dopmyne (2.27)

&o- (2.27 a)
1- 4T,- r

M*,

ro-&
Oror'

'l'a6:'ruqa 2

I
Br

B*)

l
1..76
oDo

13.8

10

9

16.,1

12.4

11.5

16.1

2.01

t.57

3.8. t0._8

{..8 . t0-3
2.2 . 1"0-3

llocae4nuft cror6eq aror?'ra6auqirr coAeprlrrrr xaparirepmorr4ny, BecrMa
(ryrqecrBeulryrc, Har{ MLI yBrrArIM n 4a.nrnefiroeM, ,qJr.E coo?HorxeHag (Macca .-
aScoaroruan rrpnocrb).

flocrapaeuc.fi Terrepb orleunrr, Hanr{e uaMeuerrr{.fi B xapanTepu crtrHax
BBeg[HErx crpynr.vp ]noxruo o?fiugarr, or rrepeMeuuocrr,r noa${uquenra rror.rro-
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qerruff. Ilpra x, BaBrcsqeM or lpaanuecxux yonoBufr, ypaBnenue (2,22\ 6yger
trMETB BtrA

dBr )t1),t,"

-:dp, M*
(2.22a)

f{onycr,uu, rrro rrepeMelrgocrr, x Mox(er 6ntrr onr.Itlaua cnellYrctqunn o6pasonal

Paccnorpuru npoc,reiiurni& cayuait paBHoMepllor'o pacrpeAeJIeHI{rr trcroqHl{KoB

Dl{epruu. Torga €r: 4, f,..: M., I'1 BoBMo}I{Ho l{HTerprrpoRaHlre ypaBrleHr{rl
(.2.22a):

#l fo:IJ-l-P- pl+".' 1.1,

lzl tj yc.11osufl B IeHTpe BBSB[],I (8r- pr: t) no.rrv.raelt

I,.-flo , Bt*pii.l+13

(l,,reAonarenbHo, 3BeBAa 6yre, nuerb floJlurponu.yto 
"rrrr.Typy 

Hrraooa

4rr .=. -- - l.
T

C {rusnvecHoii ro.rnu apeHufl lran6oxee tsopoflrllr,rr\[ flBJrflercfl yMeHbI]reHIro

noarlr$uqzeura rrorJroulennrr c ruy6unort, a ral{?r(e Br,IrroJrrreufie rrepaReHorB&

a )-. * tl . 'TaH naH
e--0 a-0

^r: prffi - ll.,G ,

'r'o yMeHbureHue x1 c BospacraHnelr. pLu Br6yge'r npu a ( p. ',l'orga, oqeBr4AEo,

^< 
1 fr n> 3. C,negoaareJrbl{o, trepeMerrHocrb x cnopee ncero 6yger BhIshI-

BaTb rroBLr[reHue r(JIaCca rtonuTpo[nn. Cor.uaclro Toopurl {otoaaexrpuseonoro
J IOT.TIOIqEHI{fr,

PtA'- 

-

' 
"r'u 

'

B aronr cJryqae a :1, P : ).125 u, orleAoBareJrrHo, tt, =:3.25. fJ ta6u. {
rlprrBegeHhr coorBercrRylorr{lde BHaqoHI[.a xapa]treprrorralt o0 , M*0. Aug rpy-

rnx xapanrepl4orl{K nonyqaen{ r :0.91r , Y"o" : +: 3.06'10-4. Bcc'M;, M;
ora BHaqeHZlI NraJIo oTilI,Iqalorcfl or Tex, I(oroplle Coflep?ItaTof{ B ra6il. 2. NIOmgrr

ollru[arr,, rrTo rr flprr Apyr.Irx Tl4rrax pa0[peAeJreHr4fl [IcroqHI4HOB AHeprIIId D.e'

peMeuHocrB N 6yget Br,IBbIBarb o{{eHt roro ?fie rlop.s[Ha.
PaCCulrprnafl IIarrHLIe Ta6JL l v 2, lIbI BIIAIIM, IITO xapafiTepmgrll11u

),L".
.uo=NI*,,= 10 u--) -2.L0^ 3 ueHsxr:r0.s cpaBIIIlreJIr,Ho MaJIo rpI4 pa3llo-

I,ri.
<t6paaur,Ix IIpe[IIoJIo]i{eHt{flx oTHoCI{reJI6uo Orpyltrypbl BBeBAnI, r. e. paofipe-

Ieueulls e uer)i! rrcrorrHrrxoB eueprulr.* 3tr,t 4anuue coorBercrBylor cJryqagM:

+ Crrelye,l rotr{lrrrr,, rtro JIaHrrLle . 'rux ra6.trnr\ rapiu{rep}r3yror crpyrtry_py Jrflrrb IipJ!
rir.;roM TryqgRoM /IallJten1ltr. B rrpotr.rnrr)hI C.Iytlae llCe XilpAI{TOpITCTITI{n ,0, MrO II 1'. A.
r)v)IyT 3anltco'I'r, r)T 1,..

2;? l:)

,.:- L 
,

'oB ,t1



patsHoMeprrofo paotrpeAeJreHrrr{ r{o?o{sr{rioB, olroJrs oailbl,I^ofi ux }toHl{eHtpar{}14,
Kar{ IIpu6JInSuTeJIbHafl IIpoIIopqnoHaJtbHocT6 nx EHTeHCIIIRIIOCTI{ BOCT,MOft

cTe[eHI{ TeMnepaTypLI, 14 IIoJII4TpoIIHhIM orpyHTypaM, Koropble oTtsesalor
,rBJreHr{rrM cToHa aHeprulr B HapyEtHlix cJloux sBeSAbL oAuano crleAyeT !IM.0Tb

B BIIAY, IITO HAMI,I HE PACCMOTPEIIb] APYTflE BOSMO?ItHbIE CNYAIAU BbIIEJIEHI,I'I
BHeprr4rr, fiar{, HanpuMep, BbIAeJIeHIre aHepfl{r1 TOJrbno B I{eKOTOpOM EHepl'e-
TUqeCHIII aI{TEBHOM CJIOe, T. e. CnySaft CyxleorlloBaHl4fi MaHcr4MyMa e Ha Ho-
HOTOpOM paccTorrHr{E oT I{eHrpa. flpu Taxot't pacupeAeJlelluu ECrorrHI,IKorl
BHyrpr{ SBeSAbr AoJI}rrHO 6r,tr:r, Han BuAHo r{3 Broporo ypaBHerrlrr{ rrarueft
ocuosnoft cr{creMbr, u3orepMurlecnoo rApo, E 3Be3Aa no csoeff crpyxr}rpe
6yger upn6Jrr4Tr{arbcr{ K lloJlurporre 6ovree BLICoHoro Hracca, r{eM rpI,I. Ilprn T'a-

xoM nuAe {yuxquu el BMecro rlpe}HHero e1 Mo?HHo o6paaonarr; " - :s'
ernax

0 -( u, g. t, xo'ropoe u 6yge.'BxoAETt s ),. Ho B groM crytrae €1, & oJroflo]r -

TeJI6Ho, I{ BCe xapaHTepIICrI{ItII, rIOJIyqaeMLIe B peByJIbTaTe pellleHnrl CtrCTeM. ,
6yry'r BaBuoerb oT pc tr Br, npavenr nolpe?HHeMy BoBMo?ItHocrb coBMecrnol'o
perueur,rfi clroreMr,I 6yRer ycTarraBJrtrIlaTL o[pe[eJlenrryrc oBfl3b Me?IrAy aTI{MIr
uapaMerpaMu. Haxoneq) Bo3Molnlro, pt gro M6I cquraeM Ilecbtvla Bel]oqrlrhlM,
qlo aHeprufi B 3Be3Ae BhJAeJrfleTCrr JrtrItrb flprr HeHOTOpbIx O[peAenerIHhIX OoOr-
HorrreHrrr{x MeE(Ay B , p, B KoJluqecrBe, r(oropor:o rpe6yeT coBMecrtrMocrl
vpannenuit paBuoBecl{r{. Ho ,r1nr AaJlbrreituux BhIBo[oB HaM oco6euHo BamHo

\L*^
rroHorirrnpoBaT'b rlo(',ToflHorlro xapaKtellEotunu --::- ' irprItseAeHuoit n uocneg-

M;,
HehI c"oJr6qeT a6.n. 2. 3T a xapanTepxorrrna Moffiel'ocratsarbcr{ upu6auaureur,uo
uoctosuuot Aalne trl)u rariux oco6euHnrx rulax BbIAeJreIr?Ifl aHeprI{R 6raro-
gapr npu6ntrBurerrbHo napan"IlenbuoMy xoAy TIBMeHeHI{ft qlrcJltrrenfi I{ 3Ha-
MerrareJrfl. I4ga nyteru rtocJlegoBareJrbur,Ix rrpu6ru]fieuuft, uu cquraeM oe6s
BrrpaBe ilpr{HflTb [aHHbIe Hamlrx ra6uuq naft [epBoe rrpn5nu;'nenue, noropoe
Mo?fier 6r,rrr yrovneuo IrB cpaBrlenurr c AaHHT,IMIT fla6fiIoAenuft. llsrox{euuoe
troHaSErBaer, qro Bp.sA JrE Ilenecoo6paauo 6oaee crporoe r{ccneAoBaHEe ou-
creMhr (2,17). floarouy Mbr He ocraHaBJrrrBarrtr0b rra AoHaBarorlr,crne eAI{EcrBeH-
HOCrn sHarreHrrr{ [apaMeTpa )l

$ 4. Ouau{ecftIle ycnorxfl B qoxTpe $Bosl{

Cpeguaa rrrrorHocrb Couuqa po : I .411. flonrayscb aruM 3rra'refllreM,
uaiigenr ua (2,4) cnogylou1ee tsblpa?fieHlre, ofipegerrnrcrlee rlerrrparlbrlYrl [JIor-
Hocrb sBeBA:

(2.28)

Qopalyaa (2.1) uoanonrer retrep6 BhlqrlcJrnrb raBoBoe AaBrreHI{e B uerltpe
sBEBIILI

P":,0.470+ ffi
n _ G /xlo \'_re{ (-NLtVo)'
,, - ,rn \o,a/ Mi, (l/Ro)r'

Jlprrurnmaa Mo : i.985. 1033 u /lg : 6.95. 11010, uoayuaert

z--8.9.16rn jc:- . (M/Mo)'z.

' c M; (n/no){

(2.2e)

(2.:il)

Tarulr o6paa<-rm, AaBneHrre B rleHrpe Coauqtr Ao.rr?ilHo 6r,Itr uopagna '.[0l(t

graH/cm2, r. e. [ol]flgfta [eerrrlr MnrIJIlrapAoR arrvocr[op. Cue4yet noArlel]ri-
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Hyf E, {ro bTu oopMyJrhl EJrfi g, u! pr; Haff BrIIlHo l{3
ixrrrr Jrro6oro {aaonoro cocToflHx{fi Mareptrtr.

r4x BhlBoga, clrpaBe,qitlrBLr

fiouyctnu relepB, rlro BBeara cocroul uB Ereairruoro raga.
oruomentre (2.30) n (2.28) E rloJrbayrlcb ypaBlrenueM uAeaJrbIrBIx

HaxoluM 4

T r:2.29' 192 0 - 
3e- $.Md. n/J?o

CnejlonarenbHo, BHyTpu Coanqa TeMtreparypa rroprrAxa Aecarr{ MI4JIJIUoIToB

lpaxycoB. B xaqecrre Apyroro xpai.inero rptr-Mepa p_agcqo-rpqM gH{parpac-
unfi-cryrnnn e Aurigae.-4na aroft aneagrt: M :2&.6 Mo, lg Llr": &.46

n R :2140 Ro[5]. Bucucil.Err uo Sopruynav (2.30) a (2,31) p, u Tst lraxonuM:
1'":2'106 u p, =1 2.105r r. o. reMrleparypy ropffEr(a coreg rhlcflrr rpaAycoR
rr AaBxexue OHoJIo oguofi arruoc$eprt. Tax naH ara BBeBAa [pexpaCHo JIo]I{zrCrI
Ha AuarpaMMy BaBucIIMocrIr Macca -- a6ooruoruafl flpxocrs (rlur. 1) u ua gua-
rpaMMy Peccerna - Ieprqmnpypra, MbI uMeeM oclloBarlrrfl cqtrTarb, rrro oga
rrrMeeT o6rtuuyro [n.s Bcex BBeBA Crpynrypy. 3ro Mo?r{er cJryxtlrrt' yr(a3aHl{erl
Ha ro, qro aueprur{ BHyrpIr BBSBA Bhlpa6arrrsaercs rr B ycJroBzr{x, cpaBl{rr-
TeJIbHo 6araxux H TeM, I(oTopble MoryT 6r,rrr, ocyUecTBJreHhI s aelruoit
na6oparcpuu.

/]onameu reflepb, ilro rogb6o BHyrpII 6elnx KapJIIIH9B, r. e. ToJIbHo
B ABeSAaX OCO6O ManOrc paEUyCa [OpfiAKa rlecKoJrbHtrx corblx fiO, MoE{er
BhrrroJrHffrlcn ypaBuel{rle Bhlpo}nAenHoro raaa (Depruu (1.9). [eficrBIIreJIbHO,
ecJril B qeHTpe ranofi-nu6o BBeBAT,I I'aB ygoBJrerBopset ypaBHeunro Oepnm,

fiofiyuuM P":1 .1013p,'1" f^'l', 3ro ycnonne BT,IIToJIHT{e'rog, r(ar( roEaBErBaIor
rpopuvuu (2.28) u (2.30), TIRIUB npu

lt,fio,::t.t6.l(l ' '-y/j ,- irc ''
v ,M/1,1o),i"

3ia rlropuyna ocraerorr clrpatsegJrlrBoit negartloillMo o'r' I'ol'o, itt^Hoc, coct'osnue
Marepnrr IrMeoT MecTo B [py1trx qacrffx SReBIdLI. Iloone4uee o6cronre.nsctrrl

Molrrer BJruflTb Jrtr{mb rra Be,irutullly r[axropa roM]- , Ala ftofopo]'o, I4cxoAr{

1rB AaHHhrx HaITIIIX Ta6ilI,Iq, IIEI Mo?IteM IIpI4HflTb opIreHrI{poBotIHoO SHarIeHno

ropflnr1a 10. Oopnryn a (2.32) rroga3ElBaer, rlro rpu o6r,IxuoueusoM Br,IpoTnAe-

HrrE ra3a BBeBA6r AoJrlnHbi lrilrerb (npu M - Mo) upu6ruallreJrbrlo oAtrrraxoehlit
pafirryc: R >,2.10s, t. e. olroJro 20 000 nn (/? :0.03 "R6). Tamrrutr paa-
*reparau z o6nagarot Har( pa3 6e.nr,re rtaprrl{l(u; EalrprlMep, crryrHu6 Czpuyca
nu-eer NI :0.94 M6 u l? :0.035 fto [6].flpu 6our,ruux^rrJroruocrflx, r. e.
rrprd Marrblx pa4lrycax, !I, xax BIrArro ua {opuyuu (2.32), Bospacraloqfix
Macoax o6rrxnoReuuoe Bbrpo?r{Ae}rfie l'aaa ifor{er nepefttu B peJrr{ruBlrcrcnoe

p:kp"lt. lS- \g,,,y,"*'1, . lt1-= 4 .23.40,.5.

Ilpuueuaa aTu {roplryuhl H qelrrpy BBSBAbI, rlorlbByflcb Br,rpa}Healafluu (2.28)
u lZ.eO;, ur,r araArau, qro paAu)rc LrB HIrx Br,IlaAaer, R TafiIaM o6paeou p€Jrflrl'I-
BECTCfiOe BErpo?fi!(eHtre Mo]r{eT oo-vu{ecTBJIrlTErCfl JIIIiIII,IIprI OlpeAeneuuott Macco

t :o.,roo nu.,. (.v,-,1).

lAs 'ra6n. I npra n : ?t, tfr": :16.1 . Cnegtiua'reuluo, upoAenLEat{

I,raoca, HoTopyrc MolItoT IrMeT'x, SBeBAa, CoaToflIt\8ft l'I3 BLipOHtI{eHHOrO ra3il ,

Torla, 6epa
raaou (1.8),

(2.:tt'1

(2.32)

(?.32a)
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l)aBrla 5.7 Mo. lna nouuolo lrccJreAoBaHI4rr ilofipoca o atseallax uB Br,rpoTfiAeHrror.o
|a3a MLr AOJTII{HbI IrOJrr,BOBaTbCfi ypaBHeHUeU (aaOnOrO COCTOfiHtrE, OxBaTr,t-
BarorqrrM o6uHnoBenuoe, peJrrlrllBrrcrcnoe u [epexoArroe BbrpoErAeuua. flpu-
1\{eHflfl It sroMy COOTHOTtreHI{IO, KaH ATO MLr [eJraJrrl BL,rme, tpOpruyru (2.28)
u (2.30), Jrorno fiorytlurb cBflBB Me]r{Ay paArrycoM n uaccoft 3BeBAbr, He rrMero-
qym orpalrzqeHtrrr co cropoubr MaJrblx paAr{ycoB. IJ arolr Banrrroqaercfi cyrq-
rrocrb reopr4rr 6enstx fiapJrr{noB Vangpacenapa (Chandrasekhar) [7]. Saue-
TlrM, qro gra na6,rtoAaeMLlx paaMepoB 6enr,rx naprrunoB vpaBrreHue (2,32)

I

trpu fro MI : t0 gaer ro lfie Buaqelrlle paAr(ycoB, rrro u ra6nuqa Vau4pacenapa,
ero rraBecrrroe coorrro[enlre MeHAy paAr,rycoM r.r lraccoft BBeBALT. TosHoo aHa-
rreHtrre npegerr,uoft MaccEI, BLIsr,rc[eHHoe tlaugpaoexapoM, coBlaAaer c ariaM
3HaqeHueM 5.7 Mo. B cooruourenuu 9an4pacenapa, ran lrre fiaK rr n {opnry,ne
(2.32), pa4r{yc r{Meer o6paruyro aaBrrcrrMocrr, or Macchr. B uactoarqee BpeMFr
ToJrblio AJr.E rpex 6enr,rx fiapJllrnoB ITBBe0THEI Maccbr r{ pagr4ycbl, rr arr4 BBeBJ{br

rTe nogrBepTnAaror o6pauryro BaBucrrMocrb (Macca - pa[rryc). Tamnu o6-
paBoM, npoMe coBrla,qeHl{fi paaMepoB crlyrHlrna Cuplryca c Br,rpa?fieHuew(2.32),
y r{ac Her rrpfiMr,rx actpo$ualrvecnllx rroATBep}fiAenzit nrrpornAeHrrfl ra.Ba BEy-
rplr 6em,rx ftapJrl4noB.

,(JIa snes4, nocrpoeHl{hrx r{B uAeaJr6Horo r.aBa, BbrBeAeM coorfrortreEae,
onpe[eJrflrou{ee Macoy 3Be3Ar,I B SaBu clrMocrr{ or ycnoBzIfi nnyrpu uee. .{na aror.<r
Mo?nno BocrroJrbsoBarrca QopuyJraMr{ (2.30) u (2,31) rrJrrr HeIrocpe4orBenHo
Bhrpaarer{raem (2,2). flprrueuaa x {opruyne (2.2) yparneuze Eoftu.a-Mapnorta
('l .B) n norrbayflcb BaKoHoM CreQana-Borrbrr{MaHa (1.7), naxopnrvr

-. 12

II:L Ic M.; L'-
lt. *,,"1[fi

l/l2

Nl - t.131+ M,. lt= . ur . .ue ^o

:2.257 .70rT . (2.33)

(2.34)

(2.35')

:)t,

Brregerr B .ypaBHeHr{e (2.33) Maccy Conaqa: NI6e- 1.985.lQaa
TorAa

Mr,r yeuguiu rrulne, tITo xapafitep BaBrrcr{Moorrr lraoca - a6corrotuas
r{pnocr}, yxaBbrBaer pur rony6ux cBepxrllrauToB Ha BHatreuue yc, rrpu6rtratam-
rrleecfr K egr{Hr{rle. Taxnu o6paeolr, {opnry.ra (2,34) qaer ua6troAaeMrre BHa-
qeHufl SBeBAHLIX Macc. To o6ctosreJlBcTBo, rITo MLI [ofiyqaeM npaaranrnrrf,r
[opflAon BBe3,qHhrx Macc, IrcxoAfl Jrrrrrlr rlB BHaqeHuft yunnepcarrbrtrx {uau-
rlecfiux ICoHcraHT: G, fi. u q,, ftqJrfterctr, rro HaIueM), MHoHI{[o, BaMeqarerrbr{r.rM
l]o[TBep]fiAeHueM reopIrIl.

$ 6. Coornolrenlre rracca - adcotrmrxafl ;rpnocrr,

llpu rr,rno4e coorHotueulrfl Macca * a6co.nmHarr .rrpnocrr 6yAeu uoJrar.arb,
.tT,O:1) ilYqEBOE AABJIEHIIE BCIOAY B 3BE3AC MAJIO IIO CPABIIEHI4IO CTASOBITIM,

2) anea4rr [ocrpoeur,I r43 IaAeaJrbuoro raBa lr 3) e r{ x Moryr 6r,rrr aunponouMn-
poRaHr,l tlryHxqunun rurrai pd 80. Ocuonua.fl clrcrer{a ypaauenraft 6yper trrM€}rr}
III{A

Ld
Praz d'c

Ld
PrJr2 rJr

l-az d,p1l ,

I r,r,l:-/'
I !:!PL1_- -. ) c
[ *, p, d*, | - 

're,

,).)
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'4nG sy2

Perueuue aroft cucreulr, NaK M6I BEaeM, BoBMo?nHo Jrurub rrpu EefioropoM orrpe-
IeJreHEoM Buaqeuuu tr, ue cuaruo ornuqarotqeMcfi or eAtrEtrrlrr. Cregouaren.ruo,
3Be3Aa'MOlneT EaXOAUTbCTI B paBHOBeCUII TOJrbno B TOM Cilyrrae, eCJrtr BHyTptr Hee
rupa6arrrnaercs oneprrrn B no&urreorBe, o[pe4eJrfleuou lpopuytoft

- ).,|rG c
-c 

- I t'
Xg

Ilcnu aeeoga nupa6arnBaer Apyl'oe HoruqecrBo Blreprr,rrr, oHn 6yger clntr-
MaTbcf uJrrl pacmrrpflTbcrr, rroHa rroBafr xon{rarypaqr{.8 He [pr,rBeileT n BHaqo-
Hr,rro ouepr-rrn (2.36). TaH nax yc oflpegeJrrrer ]raccy BBeBAr,r (2,34), a er flp-
fiocrrtr BBetsAbr, To B BaBucrrlrocrrr (2.36) Mr,r r.r AorrEiHhr ucHarb cB.s3B: (Macca *
a6co.rrrornag,rpnocrb). Cre4onareurHo, BaBtrcuMoorr, Macca -- a6conrornan
-fpnocTb fiBJrrIerc.E ycJroBEeNr paBHoBectrfr 3Be3Ar{.

flo dropnay;re (2.it)
/. tI.€"iv7j

flo4crannrn D.r'o Jr6rpalneul{() B rpopnry.nv (2.36), HaxoArlsr

,:n"!. ' #- *r..Nc'ro

.Benu.runa yo, BxoAflurar{ B ETy rfopuy,ny, Mo]fioa 6rtrr larvrenena uaooort r;seer
16r, corJraono (2.33):

l. : LnG'cL,," 
. ,n / 14",-\ .114r.

3x6$a \ M;, /
(2.37)

Ec.rrlt npuurrrb cBerrnlrocrr, Couuqa ,L6:3.78.1033, r'o ns {ropuynrr (2.37),
BBIrrUcJIEfl IIOOTOffIIHhIe, IIOilyqUM

L/Lo:t.ol.Lold (# . (M/Mo)'. (2.38)

(Doptuyaa (2.38) [aer [pocroe coorrrorreflr,re: flpnocrr, rrpoloprlr4ouarrbHrl
ny6y uaccn BBeBArI. flpz nrtroge eroft QoplryJrhr M6I rrprdHflJra, qro e .sBJr.fiercr{

{yunqueft rufia e - peSo u qro, cJreAoBareJrruo, e1 BaBtrcrrr or prtr Br. Ove-
BII,qHO, qTO OTHats OT aTOrO [O[yIrIeHtr.E He MOX{eT CyIqeCTBeHIIO IrOBJrr4rITr,
ua o6quft xog rlait4eunoft aanrzcuMocru (2.38). fieficrrzrea6Ho, rrptr rpor4B-

),L
Bo.rrbrroM e er6yger BaBucorr, or pc a Br. Tanrau o6paaolt, lulgomurexr, - r-

rNI;:,,

n t{roprrtyue (2.38) 6yAer gilfl paafiutrrrbrx BBeBA coorBerorBoBarr, pasrrrrrur,rlr
orpyrtrypaM. FIo, Hax rronaarrBaer ra6t. 2, oror Mrroxtr,rreilb rroqrrr oAr4HaHoB
,qrfl paalr4rrrrhrx BBeBAHbrx crpvmryp. floarouy BaBrrctrMocrr, Macca - a6co-
Jrlorl{afi flpnocrb He Aaer Hrrxanr.rx yxaaauraft o xapanrepe ucrorrur4noB BBeaA-
lrort aHepu4tr; oHa trpamrr{rrecru rre BaBtror{r or ux nnga. HanporlrB, Apyrrr€)
(iAeJraHHhre [olyrqeHrra orreHr, cytuecrBeHrrr,r. ]tan Brrfirro rra BbrBo[a $opuy,rrr
(2.33), BaBrrctrMocrb Maccbr or .Epxocrrr [oilyqaerc.E roJrbno B roM cryqae,
ecnl{ AaBJreHIre BaBrrctrT or reMrreparypi,r, rr Harrra BaBr{cr4Mocrr (2.38) rroJry-
qaerc.fi Jrl{rrrb EJr.E LrAeaJrrHoro ra3a. Tarxte oqe}rb cyrqecrBeHHo csurarr,
ltoar!{uqueur trorJroutreHrr.E x o[rrHa]roBhrM AJrrr Bcex BBeBA. LIro rtacaercrr poJrr.r
,ryqeBoro AaBJreHrtFr, ro ona 6yAer crrequallbr{o paccMorpeua B oJregylou{eM
uaparpa{e.

(2.36)

:,)



llepertgelr rerepb ri opaBHeHIIrc {opuyrr,r (2.38) (, AaHHbrMrr ua6;rmAeHzr:i.
I{a upunaraeMoM tlepreTfie rIptrBeAeHEr Macchr ra flpxocru BBeBI B coorBerc,TBrrn
6 coBpeMeHHbrlr cocroflHrlrenr aroro Borrpoca. tleprerx nocrpoeH rro AaHHLTM
Haftuepa (Kuiper) [B] ra uouorpa{nra Peccerna - Mypa (Moore) [9] o eneeg-
l{rilx Maccax. tr4a gnal'pauur,r Haftuepa Mbr r4cnfiroartrJrr.r BBeB[br Tpeunuepa
(Trumpler) [10], uaccr,l noropllx MaJro HaAe?nurr. fleftcrBnreJrsHo, Maocbr
arrrx BBeB,q, fipr{Ha4rrex{aql{x r( BBeBArrr,rM cmorrJreurarrM, 6stam Bhrqr{cJreubr
fpeun,repoM B npeArroJro?fieur{u, qro 1(-cneu fiyqeBbrx cHopocrert oruocr{TeJrbuo
Boero cHoIrJIeHrrr{ BcerleJro o6rscusercfl HpacHbINr cMerr{eHzeM ortnmreftua.
lloorouy Maocbl aneag TpeurrJrepa Moryr 6urr upearrrqaftEo BaBrrimenrr.
Bueoro anea4 TpemnJrepa [nfi xapanrepucrur{u cooruoruerufl Macca --. flpr{ocrb
upra 6orrmr4x Maccax Mhr np€A[ocJlr{ ucrroJrrBoBarr orrpegeJreHufl Macc oco6o
MaccuBur,rx sarMeHHbrx rlepeuerlHblx (7Iz Cephei, y 381 Scorpii, ro'/r{e MaJro-
uagexur,re) u npu6nuaureJlbHLIe IaHIrLIe o (f nexTpa,rtrao-gnofixoft BBeBAe
flnacnerra BD r- 6' 1309.

Han ra4uo r.ra tlur'. t, troayveuHarr HaMr{ Baorrcr{Mocrt L - MB xopouro,
cornacyercfr c rra6uro4esllrrMu Bo BceM rrHrepsare na6rro[aeMrlx Macc c tlan-
6onrmunr orr{Jroner{ueM rropfl[r(a 7.5 m. flyaxrupuafl rrp.EMafi, noropafl Mano
orrutraerorr ot uaruet reoperuqecHofi npanaoft, coorBercrByer | - l![",'..gry uparvryro 6onrurnucrtso uccJregonarenefi [Ilapeuaro [11], ]tartnep [8],
Peocean [9] " 

qp.)] oquraer rlalrJryqmrrM rrpeAcraBJrenuenr ua6.irrogenuft. He-
Roropnre aBTopLr HaxoAflT AJrrr fiofiaBareJrfl Maccbr erle 6oururee BnarreHtre;
rafi, Harrpuuep, Eaa (Baize) [12] nony.rulr L : M3.68. Ec.lru game cqtrrarE,
peaJIbHrrIMn gTU OTnJTOHeHUfi IIOHaSaTeJrfr OT Tpex, BCe ffie r(aK trepBoe upu-
6uzmenne reoperuqecr(oe [peACTatsJrerrue BaBtrcr{Mocrtr,rBJrfferofl B[oJrHe
y[arruhrM. [toa{r{uque}rr r] Harueft aasuouMocru (2.38) oqeub qyBcrBtrreiler
r( EaMenerrrrau p. floarouy 6nuartoe coRlagerrtre reoperurlecnoft BaBrrcuMooru
o na6urogeunflMtr roBopar o ToM, qro B cpel{Herf xunnuqecnuft cocraB BBeBA
npu6nlraurenbuo o[uuaHor. To ?xe ornocurcn z H noa$(ruqneuty rrorJrorrleHr4E.
Tan nan BHyrpeHHEe ycrroBrr"E BBeBA Moryr 6r,rrr upeanr,rvaftxo paanoo6paa-
EEIMTT u [pIr oAnHaftoBoft EpKocru BBeBA 6r,rrr, necr,ma orJlzryrrErMz (naupuuep,
y npacrrrrx l'r{raHTorl fi roJry6blx BBeBA ocHonHoir nocue4oBarenbuocrtr), To
HeuB6eErHr,IM BartfiIoqeHlreM flBJrrlerctr EeaaB?tcuMocrB rtoatfr{uqzeura trouro-
rqeHtrfl BBeBAIToA Mareputr or AaBJreHtrfl rr reMrreparyprr. Srunru BbrBoAaME otr-
paBALrBaroTcrl fiofiyllleHufi, rlpnHflrr,le n $ 3, npu pemeErrrr ocuonnoft cucreMbr
yparuenuft.

To o6cronre;r6croo, .r'r'o 6ouble r(apJrIrHI{ Ho Jrorrrarcrr na o6rqym AJr.s Apyll.rx
SBeBA BaBtrCI,TMOCTb MaCCa -* flpItOCTb, MOlr{eT paCCMaTpUBaTbCfl HaK [OnTBep-
2fiAeurre Harrurrufl Bnyrpn r{Irx Bhlpo}nqeHHoro raBa. flocftoJrbny cunBHoe ytse-
NUTIEHIIE fiOOQ{trqUEIITA IIOTIOIqEHI{fi BHYTPU 6CUTTX XAPNUHOts B CPABHEIIIIE
c o6blsur,rMrr BBeBAaMrr MaJro ilpaBlonogo6uo, Apyroe o6r,scneuue Boar\[o]r(Ho

Jrrrrub B ,,poArroilo*eHr.Ir, qro ,qJrrr Hr{x crpyr(l'yp'brit lruomr.r,er" 1l''- orr-
M""

6uuau'renrno r 100 paa Merrblue, tleM Arrrr Apylux atseag, flo.rroarenzo 6etr,rr
HapJrtrnoB Ha ArrarpaMMe Peccenfla - IlopuqrurrpvHra Mo]r{er Aar}, rraBecrrroe

)/KaSaHUe Anf perueHlrs aroro Borlpoca.
flpouane4eu rerrepr, qucrenuoe cpaBHeuue rlopuynr,r (2.38) c Aar{Er,rME

Ha6nrc,qeHtrft. I(ax BrrAHo uB rrepre?(a, flp.ErMa.fi L * Ms, rrarrrryqrruM o6paaou
coruIacoBarruas c na6nrcgeurarrMIl, [poxo,qtrT HecnoJrrrio Bbrrrre troJlo]fieHr{fl
Connrla. floa'rouy upu M :[{O rvmr JIoJr?r{Hbr r r[opruy;rre (2.38) oqurarb.L: 1,8 LO.

]J coo'rBerc,'Blrpr c ta6;n. ^L*2 trpnuerr -;e- M^;

''l -.-tl.os.

:2.10 TolAa rroryqaorog

(2"3{}),

'!.1



$ 6. jlyuenoe 11eBnorrue snyrpu BRoBJ(

[-[o cux trop MhI upeue6peraJllr JryeeBhrM AaBJreHrreM B cpaBuear4rr c laaor]rtlM
ts ypaBHeHEu Mexarruqecfioro paRnoBecrr.ff BBeB[hr. Paccuorpuu refiepb oc-
noBuyro cucreMy ypannenuft (III), yvurmBarorqyro fiyqeBoe [aBJreHue. IIpu no-
cToffIrEoM X, T. e. [pII X=:1., ara cucTeMa, orreBtrAllo, Mo?fieT 6r,tts nanracaRa
B BEAE

;!;*l*#"): ({-iT"')' j
I

i (2.40)

)

6rt;rrIl artrroJrner{br

+*ln,-A;-l*-Ie,.tuitd*L nrrl
Ilpouarogr BuqucJrestrfi, aEaJrortrqnbre reM, noroprre

rrpf, BBrBo[e lpopuyau (2.21), HaxonEM

i({*r,)

ltntl^
o,r.-_---

x

(2.41)

(2.42)

i*" *,,
rr,

I,,r5o"
0

Oraoruegue r{Hrerpa"iroB atoft {rop,rr;.Jrbr BaBr4oul' or paoupeAeJreHufl Lrc.roq-
nr4KOB AHepruE Brryrpu SBeBAEr, T'. e. or crpyKrypEt BBe3Ar,r, coxpaHrrff arra-
qeuue, 6nuaHoe K e[uutrrle. Tanun o6paeona, ](1 -r.6r)-{. flpr paBnoMeprroM
paC[peAeJIeHuE uCTOtIHuKoB sr: 1; L*: M*, Yt, CJIeAoBaTeJIbHo, TOTIH6

l(1 + 1.): L. IIpu acrosrunax, ycunrrBaroquxcfl r( rleHrpy, l (1*y,)X. B arou
cnyqae, npu 6oarmoM ilyqeBoM AaBJrerrr{rd (yr} 1), crpyxrypa BBeBAbr AoJr?nHa
6urr secrMa cuoeo6paanot. fleftcrBurerrbHo, B oroM cfiyqae tryr)l, E rrpa^
slrfi.rueu B rrepBou ypaBrreErrn (2.t*0), B rleurpe BreBAEr, 6yyer rroJron{r{rorron;
ror,qa uB rlopuyuu (2.24\ cJre,qyer, vro pi ) 0. Tanuu o6paaou, B qer{rpe
raxoft BBeBArI t'aaoBoe AaBJreHue u [JrornocrL AoJI]HHrn aMorb Mr4nrrrrvM,
a MaKCr{MaJrbHoo SHaqeHEe - Ha HeKoTopoM paccTo.flrrl{u oT r{eHTpa,

lla zauomerruoro cneAyer, sro oco6o Maccr{Brrhre BBea,qbI, T. e. aBeaAbl
c 6orruruu Tc, MorJrn 6rr naxoqurBo.E B paBuoBecr4r{ Jrrrmb rrprr ]y"-,{. ornyla
uMeeM YCnoBtre

'l'aHlrru o6paaonr, Haqunarr .u Hel{ol'opor1 uacou, ooo'raercrRyrouleit L } I ,
HOJTUqeCTBO Orrepr'flrl, nnpa6a'rr,reaeeroe eAr{rraqert uaccrr, noJr}nrro r,rMerb tro-
croflIlHoe BHaseHtre [n.E Bcex arux oco6o MaccrrBrrErx BBeBI. flpHocrr ar:rx
BBeBA, KaK cJregyer ze $opuyr (2.3) a(2.2), AoJrl$Ha 6r,rrr lpouopqrrouaJrbHa
Macce: L - M. 3ra aanucuMocrr, ueo6pamena aa r[nr. 1 orpeaionr npauofi
B BepxHeM yrnyqeprema. fleproHavarrnoe nso6paxreHrae BaBrrcuMocrra
lracca - a6conroruaff flpnocrr y Sg4nurroua [13] r,r Apyrrax aBropoB uMeno
v MaccuBrrbrx BBeBI renAerrqurc rrcxpuBJrerrr{rr B ary cropouy. O4nano [o(,Jre-
Ayrcrqrre uccJre4oBantrrT Aalr{e AJr_E caMr;rx t\faccr.rBl{r,rx aeeag (xax BrrArro r{B
Harrero_qeprenta) yme He Aaror aror.o ucxpr{Bnenrafl, uro oco6o [onqepxra-
saorcfl Peccen.norr [9] lr Eoaoru Itt]. IloaroMy Mo]nao ctrr,rrarb, qro B upupo4e
He ocyqecrBJrflrorc"rr xouSllrypaqrlr, AJrfl noroprrx Tr}. l, tr rrro rrpeAeJror,r
BOAMOIKHbTX SBeSArrrJX MaCC .gBJIfleTC.E yoJroBrre T,,: 1. He uuer IJpeAcTaBneHufr
o xapaHrepe r{crorrHr.rnoB itBeBAHoii aEeprau, sarpyAr{Ere.nrno o6ocgoBa':'r.



0ro rroJroa{eHne c roqmrr Bpenrrfl ycrojtqflBoorlr BBeBAhi. Ilo ece H{e cJro}nHocrrr
nourpurypaquft npu 6onr,ruzx ye roBopur o roM, uro nogo6unre HonSuryparlrdr{
Tpy[Ho ocytr{ecTBrrMhr u rrTo Tanrre 3Be3Abr, ecJrrr Ir cyrqecTByroT, To Bcrpeara-
roT0.fr BecbMa pe[Ho,

tlro6u fioilyrrnrb rrpeAcraBJrenrre o BJrrr.EHurr Te rra crpynrypy BBeBArI,
paccMorprrM npocreftruuft cnyuafi paBHoMepr{o pac[pegerrer'rHhrx r4croqHrrnor]
zr: L. B atolr cJryqae, HaH Mbr BHaeM,

)- |^-rr;'
a cEoreMa (2.44) Morner 6utr xanucana B BI{A(-,

t d.ft'ztpLl_ _ I )
p,*7t,1 r,a,l - -,+ri' 

i
I cl f'# d.Brl t I

?,",,1.L *, I 
: '- 

t rt,.' I

Bncrgx Brreo'ro u fiel)eMe]IH!fr frt".:g cor'ilacro yc.TroBtrIo

, - VTTT, . n.rc:o ,

lA

M 
= 

1.1:14 Mo t- (1 -F y")",. . M.,,
$"'l'Yc:',

troJlyqaeM ocEoBrryp cucTeMy B ToM ,ifie BrIAe, fiaK [pr{ oTcyTcrBrIIz ilyqeBor'()
fiaBneHlrx. floarouy ocrroBHr,re xapaxreptrcruntr BBeBAITbIx crpyrityp 6vr,vr
Br,rpa?fi arrcfi cne{yrorqzM o6paaonr:

ro': ro,yc -0 
. (t -i t y")"'i M,.o : Nlro,rn:o .(,t f yr)'l';

irr: o
(2.46)

1*Ic

Xapaxrepncrr{nlr c trHAericorrr (yr: o) coorBercrBylor crpyxrypaM rrpr
y"((t r Nroryr 6utr, nasrrr na uarueft ra6n. 2. Bupaxenua (2.46) Aonmlrbl
upeAcraBJr.Err, upu6ruBr{reJrbHbre IrsMeHeHrIfi xapaHTepl40rnn u EJI.E [pyrux
orpYnryp. Taxnu o6pa3oM, upu 6orr,url{x T, BLIpaEreHue AJrs Maccl{ sBeaALI

{2.34) 6yger crreAylou1lrM:

(2.4;r)

(2.44\

(2.4b\

(2.\i)

Ha6uro[euufl rroxa3h]Baror, qro Maficr{MaJrbrlble }racc6r }rMelor Brraqenrre
IropfiAna 120 Mo (cnn. {rur. 1, Horopar rronasbrBaer Hexoropyrc reHAeHIII4p
n l4cnprrBnenuro aaBucrnrocru onoJro lgM/M6:2). Ilonaraa n Sr,prrtyrc (2.47\
Arrfl aroto SEaqeEl,rfl MaccEI T" : 7 rr upzHrrMafr 1\{r,, 10, nonyvaeM Slraqe-
HUe CpenHero MoJlenyn.gpHoro Beca

P' : 0'51'

Torga no tfopuy;re (2.39) HaxoAr{M x :0.8. C gpyloft ol'oponhl, cqlrratl,
rrfo SaBucuMocTr, Macca - flpnocrb uMeeT TeHAeHr{nm BEIxoAa n npauorl
L - M, uao6pamenHoft ua treprex{e, Mr,r rroJryiraeM rrpeAeJrbHoe graqerrue

i:5.104. Ecnz ucrorrHrrxr4 pacnpeAeJreHbr paBrroMepHo, ro nz (2.42) crc-
[yer, qro x :0.5. B gpyrorvr npeArlorroEteHutr, HalrptrMop, Ilplr HoIrIIeHrpaI{I4Lr

!(i



ucrotrurnoc, sc) ":q,.?. Ho B DroM cryqae u a t{ropruyne (2.42) 6yge,r'' Mrh
cloflr'r, anax ). Ilpoucxogur rrenoropafl HoMtrer{ca\vrrr, ut Mo?fieM cqurarb,
\rrlo eTo BHaqeHRe x oqer{eHo IIpaBrrJrbHo. Toquoe Bhrpa]Her{r{e lo*'i noJryqaeTcfi

!"c: !*-
, M.r-o

,1,,,

M

I u-!r a,| ^*2
0 \cm' (2.zrtt)

i,. * ,,
0

'/0
Aue. 7, Sanucullocrt tracca _- a6r:o;rro,rrrag EpHocTir.

''foqI{t{ .- Btlayaflr'Ho-ABoiiE6]c aBeaALr; r{py}nHtr- crretrparblro.\BoiiHEre r{ BarMerrr{Ere rrepeue[rHrJci
ftDeorsHtr - sBeBIIhr E ffta)Iax: roanparaxl;afeJrebre xapnlr(lrr; HpecrrrH E ripyrfiHe - clyrrrrr]r

llrax, IrB aHanEBa BaBucrrMocrl{ Macca - a6coarourafr rrpnocrr, Mbr rrpr{xoAr4M
ft cJrenyrorquM Ba?r{HbrMBanJrroqeulr.Eu: 1) ece BBeBAhr, BoaMo]nuo, npoMe 6eur,rx
fiapnuxoB, qeJrIrH.oM cocro.sr uB r{AeaJrr,Hoto r.aBa; 2) ro rrryrpeu}rrlx o6tacrRx,
rAe trpoucxoAur BEIAeJreHIre gllepl.I4tr, Bce BBeBAbr uMeror ograHanonuft xuMutre-

cnuft cocrar: F[ : const, : 
^! , r.". oocrosrr4B oMecrr flpororroB rr aJremTpouorr,
2

6es aa$reruot npuuecu Apyrux aaep; 3) noa0{xrqrenr rrorJrorqenufl Ha eArrrru-
qy Maccrr x rre SaBuclar or: {raez.recnr{x ycJroBraft n lrueer BHaqenr,re, HecKoJrbno
MeHbluee eAtrHtrrtrhI. TontcoHoscHoe pacceflHr{e cBera cro6o[urrlfir aJreKTpoHaMr,r
o6;rra4aer Ralc paa orrrMr{ cror,fcrsaMu u uMeer aro rrr4creHHoe BHaqeHu6. g"t,-
crBIrreJrLHo, HOadr{rnqueHT ToMcoHoBcnoro paccefrHr4fi Ha o[r{H aJroKTport

o. : ? (r#)2 : 6.6(i. ro :lb (2.4s)

')a

.mb

0

Ft't

il

\\\
il



l'Ac P U lr?e -- COOTuOlOTBeHlro, ilapnA I,{ ;|'ra00a
nporoHoB H llner{TpoHoB IIJrfl ellr}rnrll r,Iaocbr

aJrexrpoHa. fd.nx naueii cM€r(lrl
rroJr.yqap tl

: (). /t0. (2.50)

Ct-rr-,rra,4eHrae Haunx oqerrolt x c arlrM BHtlYeHIroM x,1, ltooraroqHo xopomo.
IIoa'rouy npeAoraBJlfleroff BoBMoE{IILIM, qro BaatrMoneffctwte cBera u MarepI'In
Itg.yrpr{ 3tse3A olrpeAeJlflercfi lrpoqeccoM TouCOna * yol{opeHur{ cBo6olHrlx
i)JreI{TpoHOB SileHTpUqeoHtrlM IIOJIeII CBeTOBOfi BOJIH},I.

Tar raH g, uxopn'r Il coorlloilIellue llacca .- flpl{oorb (2.38) B rl_erBeprofi

oreleHr4, T'o uoilyqaeMafi orlellHa p Aon?ItHa 6r,rrr secbMa roqHoa. I{a (2.39),
lrpn x : x?: {r :0.43. TaxnaH p He Mo?I{er 6r,ttr uenrrue 1/r, ro nofiyqaeMoe
,rpn aronr x - 0.8 floqrrr ugnoe 6orrure x? cxopee Bcero Mo?fier o6bflcurrrbcrl
teu o6croarerrbcrBoM, qro crpyltrypnlrft roer[(ruquent n {opuyne (2.38)
AoJrrfierl 6rrrr nasr B nBa paaa Menbmralr. florraguMol\{}r [Jrrr tr, MEI Mo?I{eM

rrpunfirr Buaqeune, paBuoe 1/r, c tovuocrllo no 0.05. flplr uoanoit uonu-
:laquu rsrr(eJrr,rx aroMOB Lrx Cpeguuft MoJreHynflptr,tft neo paBeH 2. Ecuu npu-
rrflr.B opeAuuft MorexyrxpHrtfi Bec B aBeBAe BMecro 1/, panurtu 0.55, ro npo-
rleHr coAepE{aHIrrI RoIIaSoBaHHbIx aroMoR RoAopoAa flg [On]etrTCrI RA yCXOBI{s

2r'*{ tl *r"l ,,= #; c" = 90c/r.

'Ianum O6paaolrr, Bfl.ytpl4 alrealhl IIaHCllMaJIbHan npIIMeCb rfi?fiellhlx t{Aep, Ko-
Topyn ML Mo?r{eM AolvcTI,ITb, I4CXOAfi I{3 BIrAa 3aBI4cI4MOCTI',l MaCCa -- spKOcTb,

oocraBJrr{er He}cr(oJJtnorrpoqeuToB, flpu p : I ,rrn"*Ee Macchl sBeBnLI, llpH

I{oropoit Y, : l, noJrysaercrl paBHLIM 130 t\'Ig. 3ro sHaqeHLIe I{ orMeqspo
na {ur. 1.

Oqeuuu ?elrepi, 3HaqeHI{e J.tyilenol'o jlaBneHut{ B qeurpe ranofi SBeBArI,

nan Coanqe. IzIe- {ropny.rn (2.34) crreAyer, vro yc6*10-3. B sroM cryqae
B YpaBHeHI{I4 MexaHIIqeCHoI.o pABHOBECIIf{ MO?ITHO RIIOJIHE UPEUE6PETATL qJIE.

HOr,r, coAeprnarqr4M rYrIeBOe AaBJTeIT[0.

$ ?'. Cparusulro II{)iIyqeHIIr,Ix poaylr,ia'roB c peByJILTaTsMc ilpyl'trx
trcctreAoBaHtrfi

B o6H'rEoii .ipaHToBr(e reopr4rr BHyrperrHero cTpoeHufl 3Be3[ BETB0A coor-
rroUIeHtr.H MaCCa * a6conrou{afl flpRocTb tlpe3Bblqaftgo ocrontueu TeM o6Crog-
,reJrbcrBoM, vro Hoc(r{uqnenr rrorJrorrleHlrfl x aIIprIoptr rrparruMaJrcrr 3aB]4cfltrll{M

or {uauueO6l{x ycnotsI{ft. IlpegnolraraJlocb, sro BHyrptr SBSBA trornotrIegqe
olJeTa lrpoucxo[uT B peByJIr,raTe CRo6oAHo CB.sBaHHhIx trepexoAoB aJIeRTpoEa

(romouleune Ba lpaHI{IlaMIl cIIeKrparlr,Hblx cepuft) untrrrepexogoB Bnel(rpoga
c oquofi ru11ep6ortrqecroit op6uru Ha flpyryro, B rrorre fioJro?r{urerrb}ro 3apfl?r{eH-

rror.o flApa. Teopua cToro TI4IIa uouJIoIIIeHtrrI BIIepBEIe 6r,rra Eaua HpaiUepCont

(Kramers), eareM yrorlllena IIocrIeAyIoUuNIII aocJleqoBaHEfilIE 
. f.uy"l (Gaunt)

in lp. n 'e oco6erirlocrl{ }11}(lrIeAoBaHut{MI'I tlaugpacexapa U4l. Corg1acHo
(langpacexapy, fioaQ{uqr{e}r'r uornorqeHrrrl BaBacAT ot tpner.rcecxnx ycuonrzlt
n p l.r6uraureJl bllo cJregyloturl N{ o6p a aort :

zrh :3'9'1026 (t -"i), (2.5{ )

l.l{e flg- rrpoqeflr coAeprrrat{lrft BoAopoAl, a quoaoBgii {an,op uoJIy{eII AJI,{
pecceJr.rroBcHor.t cueopr'.),rreNterrrorr. i{,irfl yrcHeupr$- BlrvtnHmrr aroro poAa rrorJro-

__L_
T',;l 5
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u{eEI.Ifi r{a xoA SaBtrcrrMocfrd Ma.cca - a6coilIorHafl flpnocTb rrprlMeM Adrfl ntt,
ytrpolqerrHoe BbrpalKerlrre

(2.;21v,: TL

1

lJ atona orryyae, rpq_Mailyx fa, uaft tsr,rAi{o 14B (,opmyil (2.38) L^ (Z.AB), L 6ytryr
trpo[opIII4oHaJrbHO M6. SrOr roxaSareJlL, Har{ MbI aHaeM, CJrr{urr(oM tserrl{Kr
rloaroMy ltpuxo[ufcfl EoIIycrI{Tb, qrro yo rreJrbllr{ or'6pactrnarb B cpaBHeHr4r,r
c eguuraqeit. flpu 6ontru:r4x TcvB tlropuy.r (2,48) u (2.t*7) crre/lyer, .{ro Z - M'i " .

Tannrrt o6pasou, sro6H corJlacotsarb reoperr4yeoHlri,i nr,rro4 c na6.nrogeutr{flMrr,
ocraBarlocB paccMarprrBarr,-cnyuaft ultoM0?r{y1'orrr{1,rx yc r{ orriaSarBc.fl or trp}r*
uonuueitnort BaBrrorrrNrocrn lg L or lg N,t. I,l:r r[iopuvn (2.47) u (Z.a$ nuee,tl

l, -NI +,t -N,t'i,(t il"t, v..t -l- v"

34ocr MhI llpr{tseJlr{ Br,rpaHterrl{rr, D r(oropLrx y(, BaMcHeHa rroo'ronuuol,i p, Drott
nocrosngot o6r,tqno rroJrLavrorcrT R Teopt{r{ Ilt{vrDeHHeto olpoeHprtr i.rRoilll.

tl'.1
' 1'r I 1-y.

(2.i4)

I _.!
i
I 

r :.;;t r

I

I

pt'i'' '

Tannlt o6pat:.-onr, Balll4cttMourb Nraoca - a6oourorr,rrar{ ,rpnourl,) upeAora}rJlno-
r{arr-AByMrr t}opuyaal.ru (2.53), npuo6peraer cnorfiur,rJl nrzg. 3rn dopuyaHupu6uuaurenruo coorBercrByror rpopruyuam Dq;1lrur.r'orrtr [15],^ ipyi,r*
aBropoB._ToqHoo. Br,rpa?HeHrre Airn (2.5t) BBoAr{r B Hr{x el]{e .lreMrreparypy

ry{Tpa Tr. flpu,6otErrrrrdx }ar r(an aro ntrArro ul (ropn.r,.n (2,48), u n"rpdn eiriri,
(2.31) Vtn lF,. 6yget erqe muormnrerr, p;

r,:t.2tt ro,p.p (fr ),,_,,.ffi.
Tor4a vepoa i/, B aaBl{cl{Moo'r'r, Maooa - a6co.uxrT'rrirrr rrp}toorr, nof,rgel: pa1}r.y(,r
r3BeBAbl lrntr a{r{enrlrBHafl TeMrIeparypa. Ororrga rd lrofi\rsaeroff rr3Be(|1,]rarr
reMreparypuas rolpanxa Sg4lruiroira.tIro6u corJraooBarr, c ua6urogenl.ramu paccrfarpl{tsac,'l,rr,tj,i rru.yuaii rrpo-
MerK)rrot{Hhlx yc, IIPI{x^OAl.ITcn IIpI,IHflTb Tc: I .\,r+.ie rrpl,r M }, 10 MO; uro la0r
.qan Connqa y"" :0.08. Itax axAHo na tlropuynr,r 0.47), r),r,o noaMolmHo rrpr,r
p 

= 2. Torga u:: (2.39), [praur{rvrarr r] ooorBer(,?}ltrri o Mo4err610 D4gunr.rona
),1.."

-.: - 3.8'10 3. Ito.n\,.laeM x : 470 u xo:14.'l'eoperr4v()rxilrJ rlo,[prqr{Ha x0M.". co

raoifier 6l,r.r:r nait4eua uB opaBuer{rn (2.52) n (2.5L)

,o: *i:r'.,; ,ll.g.lorb (r ,i,).

ColaauHo G.5i), 7', O :-- 4.10?. Tor.4a lrprr yitrrot\r co4ep4rar{t{rr Bo/top.oga rri\ro(-,}r
xo:o.4. Taxuna o6paaou, reoperuqecfioe Buaqeuue xoarlrrluqr{egra rror,uo-
IqeHEr npn6uuaurerrbHo B TprrArlarb pa3 rreHbtrre BrrarreHu.ff, ueo6xoguuor.g
[n.s corilacoBaHI4fi sceft arofi TeopI{I4 c ua6urcgeHrrflMr{. 3ro pacxo;ur4e}rrre upeg-
craBJrflcrr oo6ofi^xopouo r4sBecrHyro (rpyAHoorr, Teoprrr{), o6uapyxeuHyro el-I1(,
iJg4uut'toHou. Cor,racuo Crpenrr.pt.lrr), (Sl,riirngren) I161, rr,rxofi lrrJ r)roro

(2.55)

(2.;{;)

g()



aarpyAHeuufl Morr{er 6urr uaiige}r B npeArroJrorfieHr4u, urc) xuMr4qecxui,i cocraa
sBeBA MeHflercrl B BaBr,rolrMocrII or cBerrrMocru BBeB/Ir,r. E;ralogapr enasnrerruoft

I
rrpuMecu BoAopoAa p !ro?r{er r{aMerrarrcfl B npeAeJrax ; ( t-r ( 2. Xo rrr

rr BToM oJryqae, fiaH BrrAHo na (2,56), Teoperllqecxoe x0 Morfier cJrerna yMeHb-
ItrIITLCfi, 3&To x6r [OIyrIaeMOe II3 COI]JIaCOBaul4.fl reOpI{I{ C na6;rrO;1eurr-str{r,r,
Rafi Mbr BHaeM lrB Harurrx paccrrorpeHr,lft B rrpeAbrAyrqelr naparpade,
.yMeHr,trrI4TC.E SHaqLlTeIbHO Cf4Jr6Hee, n BOSMOTnEO, KaK aTO E [OilyrraeTcE
v Crpeurpeua, corJracoBaHtre arl{x BHaqeullrt. Orcroga yme u po?fiAarorcfi BCe

ilanruelturrze uccJre4oBaHIr-g aBoJrloqtroHHoro zBlreHeHr{.rr cogep}r{aHr{rr BoAo-
po[a R SBeBAaX, CTaBIxI{e CTOJIL paCrrpOCrpaHeHIILIMII 6narogapr O6rnCnenuglx
:rneaguort aneprlrz repMollyrureapl{LrMu peaxquauu Eere.

Ha'r'anyrocrb I4BJroE{eHHr,Ix reopufr oqeBI{AHa. flpocro'ra me u o6xlHocrbr
r,: xotopoft lloryrlerrbr Halxr{ BBIBoATTI, r'oRopflT B Iax rroJrr;By. Baueruu, rrro ABa
HaIIII,tx OOHOBIILIX B[,IBoAa, nOJIYqeHI{LIX HeBaBI'ICfiMo oIInH OT I{pYrorO:

t) t' : t,
i frn: I v 2) x:NT,

rpnaraveonn ueRa6emuo cBrIBhIBaIorcfl N{e?fiAy co6t-rii. f-[eiicrnuteurHo, rrprd
:tp: [, {ropnyaa (2.51) HeI]pIrMeHIIna. floraorqeune ftpanrepca (cno6o4nne,
rrepexogrr) 6y4er B aroMCJryqae Ha HecHoJrLHo [opnAnoB rreHblrle r.r BpffA Jrrt

IpeBbrcrrr roMcouoBc]rnit npoqecc. Teu ne Nreuee ocrlosuori Halrr peayJrr,rar, Ba-
nurovarorluiicrr B ToM, vro 1r{1 AJrfi Bcex BBeBA, orr(yga rrofiyqeHll tr Bce fipyrrre
3aHJIIOqeHI,rfi, CTOtrb BalI{eH, IITO M6I CqtrTaeM UeO6XO4UUr,rlr O6OCnOBaTL el.O eilIe
Ha ApyroM acrpo{llauvecnoM MareplraJre. 3to z 6yqer c[eJralJo B cJregylouefi rla-
Re npn aHaJrrrse saBrrclrMoCrlI ([epuoA-flpr(ocrb ueQeral>. Saueturt eqe, q1o

lorytreuHhrfi uauu Br,IBoA o roM, rrro BHyrpeHHue o6Jracrtr BBeBI, tAe nporlcxoglrr
Br,rAeJreHr{e aHeprrrrr, IIoqrI{ IIeJTHKOM COCTO.ST U3 BO[OpO[a, HeC]IOTpfI Ira.

ftarfiyrrtryrccff rrapaAoncaJrblrocrb, cJleflyer .paccMarpl{Barr, r(alt aMrll4pl4qeclttr
ycrauoBJreHurrit rlaxr. Momno Hal{eflrrcs, uro 4anruefiruee npz6aumeulle.
R perrreHr{ro Borrpoca o [pr{poAe SBe3lllroft aHeprllE lrosBoJrl{r IIpEBecrL r]ror
peByJIbTaT B COOTBeTCTBIIe CO C[eI(TpOCHOIII4qeCHIIMII I{aHHLIMII o }ta"TIXqI,IR

Ifl?HeJILIX SJIeilIeHTOR B HapylItHLIx 0JIogX sBeBI[.

$ 8. Pour, tonre$Ituu Bnyrptr BBeBI

R r.nare 1, $ 3 6rrrz nparelellbl ypaBHeIIIIrI palrnoBecrlrl 3Be3Ar,I, vtll4rtI-
Barolrrae r(ouBenrlrBuuft uepeuoc al{eprI4E. flpegnotarar noa{r$uquell'I' KoII-
BeKrIIrrd z4: COnStr ypaBI{eHIIe TeIIJIoBOIO paBHoBecr{fi BBoSIII,I-BTopoe vpilu-
EeHr{e cncreMr,l (II), ivromer 6rrrr HauncaHo B crrenyloil{eM BuAe:

I tt 7 rzdB, 1 "p!L + + l*ru:!u1 - i.u,. (t.r7),ri ,L, L r,,"" .l 
- -^,, p1t2 d.x L dt: )

rAe
, I' prdB,tt: I 

a[r - i) B, dp,

I(oRrenrsnnrtft qaen n rlopuyre (2.57) 6y[et ur:pa'rb porrb B rot\{
ecJlIA

xPcl '- ,1 . ,l -- t'Y,

- 

/> t\ A 2-cTc 7P"

Cae4ooate.nr,Ho, AJrfl Coaurla noa(ir[uqueur HoHBeHquE Aorr]ncll y4oBrrortso-
p.flTr, ycJroBlaro ,46)5.107. rl'r'o riacaercfl cBepxrI4raHToB, To [irfl HI{x KoHBer(-
rlufi MolHer l4^Ierr, SHarIeH[e ,:ru[b IIpu A>- 1016. F(oarpt]x4ql4ellr,4, xan ltr,r
Bvtl\ena *- rloprrry;rra (1 .17), paBeIr [poIrBBeAeHrIIo cnopocrl{ KoHBefiIlIrorI-

(2.58)

oilyeae,

(2.;1))

;J0



lrolro rona Ha cpeArlrorc AJrrrHy npo6era roKa_ ),. Tanrart o6pa3oM, B cBepx-
r'trrranrax, ToJrblto IIpu roK8.x, AJrJr KoToprJx ], IIop.EAHa pa3MepoB BBei]Ar,I,
IiOHBEHTItrfl MO}ITET BJItr'ITI, HA NEPEEOC TCI]JIA. TAHATI OI{JIbHAfl BbIHY}fiAEHHA'{
l{oHBeHIII[fl Mano Bepoflrua, Ho IIpa I{anuqul{ noHBeHTrIunofi neycrofturzroCru,
1'aH Har( cpeAHfl.E AntrHa npo6era roKa AoJr?r{Ha 6nrr [op.sAr(a pasMepa HoH-
BeHrunuoft 3oH6r, xoe{rr[raqueur .4 uomer 6urr oqeur BeJrrrH rr IIJrrr Bcex
I]BE3A YAOBJIETBOPfITB HEPABEHCTBY (2.59). ECIN A BO MIIOIO PA3 IIPEBbIIIIAET
3HaqeEue rpanoft qacru aroro HepaBeHcrBa, To, [ocnoJrr,Ky Bce rrJreHhl ypaB-
rreHrr-E (2.57) rr ypaBrreHrr.E r{exaHrrqecnoro paBHoBecu.rr rropflAxa eArrgr4rrr,r,
BbIPA?I{EHIIE B HBAAPATIIEIX CHO6HAX HOHBCHTIIBHOTO qJIEHA 4OrrrrrO 6r,rrr
5.uragnrau K rryJrro. Taxurr o6paaonr, npn 6ourrrolr ,{

4 (rt-t)
s:Q, orny,qa' Br-pr-t- ,

'ri e. ]paBH-eHuo_agna6aruvecfioro trsMerrerruH cocrofiuE.s. .(an ognoarou-
Horo ra3a I - 6/s, (n : tlrl n

Br:Pr"l' (r.61)

llax Hax, corJracno Ha[rI4M BaxrrorreruqM, BBeB,qhr oocTo.ET uosru rleJlunolr{.
r,r3 BoAopoAa, BHaqeHIIe I rrormer orJrusarbcr{ or 5/, ur,uur B ca]rrbrx Hapylrrltbrx
()Jloflx 3BOBA, He cylUeCrBelIHLIx C Tosltu BpeHIrfl CrpoeHldfi aBeBAhr B rIeJroM".
floatonay aourr cno6oAsot HoHBeI{qIru Moryr BogurrnHyrr, Jrrrrub Ba cyer pac-
rlpeAeJreHrr.E rrcToqrrrrKoB aHell ru u.

Cno6ognaa xorrBer(qr,rf 6yger uMerb Mecro B roM cryqae, xor.Aa rpaAtreur
reMneparypbr JlytreBoro paBHoBecrl.fr 6oar,ure rpaArreHra reMrreparypbl HoH-
BeHfr{BHOro paBHoBecrr.E. ororuy ycnoBr{ro lllnapquruub,qa Mo}r{Eo rrptrfiarL.
o.rregyrcnlrafi uuA:

t d.lg l|r , - ldlg ls,

\ arg*/",0 /\arep,/^o'

orftyga rrpr{ roMoulu (2.22) w (2.61) HaxoAnl{
I-/r>l.dg'.
\4r - Pr

lzla atolo HepaBeHcrBa Br4AHo, rrro B Hapy?firrBlx cnoflx aneag cno6oAaa.fl rton-
Ber{qurJ HeBoSMO?nHa. ,(ua_qerrrpaJrb}rhrx o6nacrerl lloilyqaercs cneAyloqee
vcJroBrre BoBMolr{Hocrr cno6oguofi noHnenquui

i > 1.ri.

larnrre ra6r. 2 [onasbrBaror, qro yr(e rrpn Er : Br BHyrpu BBeB,q AorrTngo.cyrqecrBoBarb noHBenrrrBHoe a4po. Ecuz er 3aBr,lCr{T roaino oT TeMrepa-rypr,I rr Mo?fier 6r,rrr anE-poHcrdMr4poBaHo QyrrHqueft: ar- 7., ,o, ,.u*
noHaSr,rBaroT Brilqr4cJreulrR, ), 6y4er r4Merb npr4Tr.rqecHoe SHaqeHr4e 1.6
trptn m:3.5, TaHlrrr. o6paao,rt,-HorrBeHTrrBrroe sApo rrofiBJrffercfi Blryrpr4
BBesA npu rn)3.5, Paguyc noHBeHrrrBHoro gApa ,r1 orrpeAeJrfrercfl ycJroBr4eM
paBeHCrBa rpaAEerrra reMtreparyp. Sauen.ss r {opruyne (2,62) anan } pa-
BeHCTROv, HaxOnIIM

(2.60)

(2.62)

(:.(,3)
.t.!,*,-l.6Mf,(41

\pt / x,
:1 .6 N[*, pr, .

ouesngno, qro npu_6oaee cr,rusnoii HorlqeHTparlrrra ncroquunoB paaN,rep nou-
luettrrrBHol'o r4pa 6y4er yBeilurrEBarr,cr. flpra AocraroqHoft xouqeurpaquu
BCE I{CTOIIS'II{II 9HEPII4I,I 6Y4Yr, IIPAHTI{TIECHII, COCPEAOTOIIEIIbI RHYTPI4
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f,ioHBetiTr{BHoit SoHirr, a B 30tle ,l.VqeBofo paBfloBe0urr 6yAer: ),L.r.: M..,:
:const, Tax nan rpafinrla KoHBer{rEBHOft 30Hbi o[peAe/rfrercs paBeH0rBol\r
lpaAueHToB r[usuvecxux xapanrepncrun Bolr r{oHBeI(rEBHoro u ilyqeBo]ro paB-
uonecufi, B ranoit BBeBEe 6yqyr HenpepElBrrrlMtr He roJIrHo cavw p, u Tr,
rlo rr trx lrpouaBoAHEre. floarouy pacqer aroit crpynrypr,I Molltlro [pol{BBeorr{
Ao r(onrla, petrrafl cr{creMy ypanuetrfi MexaHtrrlecxoro Ir ilytleBoto paBHoBe-
cuft upn €r:0 r{ r'panr.rlrubrx ycrroBrrrrx: 1) npa HexoropoM fr : fl1t pt. u Bt
r{ Irx [porrSBoAHIJe [OJr]nHbI I{MeTr, 3}raqeHurl, 0OOTBeTCTByIOIqpIe pemelltrm
ypaBneutrrr 0naAena rpu n :31r,,2) npu fr : fr6t pr : Bt -0. ltu uerr,tpe

.yc.noBr{.E noJrHOCTEro OnpeAeJrflIOT peIIIeHI{e. onpeqeneHue r, Mo}ItHo rl-poI{3-

Beorlr rlocJle[oB&TeJrrrHbrNrrr [po6aMI,I TaH. HaK DTO 6r,tno c,ge,rario e [i 3 rrprr
()nl)eACJreHrr14 l.

(Doplry,nupotsaIrHarl BaAaqa, traBLItsaeMafl o6r,r'ruo aa4aveA crpooHllfl 3Be3I{bI
{) l,oqeqlrbrM r{cToyHr{KoM lrplr }IaJroM flyqeBoM AaBJIeHITI{, 6r,lra n aroM Blr,qe

lrnepBhre rrocraRJrelra tr peureHa Hoyuuut'ont U7]. B.pacqerax ltoyanura
rroa${zqaeur rror;rilotrleliurl crllrraJrcrr fiepeMerlllblM, coI'JIacgo Oop-
ruyae (2.51)i x : x.r. Mrt BT4AeJII{ ($ 6), vro BHyrpu sBeBA x -x't. . B canrr,rx

BHeIIHI{X CJrOrlX 3Be3ALI, OIIeBEAHO, X IIOir?nHO CTTJIbHO BOSpaCTaTr, I/I llepexo-
I{rrrb B x"r. Ho 6,nar.ogapr MeAJreHrILr}r uarleHeuuflM ([rnauvecxrax ytJroBl{it,
n anavureabuoft' qacrl,I 3Be3,qbl x Mo?r{er o(rraBarbcfi poBHbrM )t7'. floarolry
flpel{craBJrfleror{ Ilurepeo}Ibltt rrl]oIIsBecrlr pacqer o6qeit crpynrypn sBeBAt'I
rrpr{ x:consb. 3ro rlepeBblqucreHlre MoAeJrultoynuura6rruo nponaBeAeHo rry-
reM qtrcJrenrrol'o rrr{rerpupoBaHllfl cI,rcreMLI yparneullft (2.23b), roaaraa s Heft

er :0'
B ra6u. 3 upuoegeubr oonc,Btir,re xapaHTepEcrIaHI{ HoHBeHTUIT}roi,it Molle.rrlt

upu,r : (rO[Sl i x :x(h; rc}ilegHue noJIVqeI{r,I IIO RLltIIrIO.rIeHtrfill f(OyAnn|a.
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BerpFuna ),L*. olpegc,reHa [prr I]ox{oqu (ropu;r.rr6 (2.62). B arolt MoAerrr4
6espaarltvcrr xapaHrcp paclpe4eJreurrfl r.rcrorrr{r4noB tsrryrplt HoneeHTusuoit
BoH6r; rro3rol,ry rocro.rrnnr,Ic ], 14 Lr,, Ee pa3Ae,trrrrorca. l\ax paBAeJr6r{010 r4x
BI,ITII{CJIEHI4-II NEOSXOgTAUO 3AAATb TIIII PAOIPEAEJIEHI4fI I4CTOTII]I4ITOB.

Mr,r nra4ull, qro ocHoBurrre xapaHTepr{crr{nrr crpyr{r},1)},r fr0, Mro tr ^L-
M-

BeCblla NIaJIO OTJIZ.IaI(]TC.E oT IIpUH'ITLIX I{aMI{ Ha OCIIOBaHnU ta6,l. 2. OCnOn-
Hoe pa3rI4tIIre SBOBAHLIX crpyltryp nlll,I ARVX rltlrax x BaHfirotraercfi B ToM,rrro
rlpr{x : consL noHBeHTITBI{oe a4po 6o"rrrrxe; B cR.sBr4 c DTr{i}r xapanTepr4crr,rnr4
crpyltrylllJ craHoBfIrcE 6.tuare it [o,rlrTporrl{rrlNr r{Jracca slz v rroJry}raerc-rr
[,IeIIEIIIafI ItO]IqCIIlrl)aUIIt{ MaTeprrr{l p, : 20,5 p,

B ra6.n. 4 upunetreu nonur,rii pacueT HorrBc^rrrBrror,l MoAeJrr4 ,,pu v":.onst.

I;rrna 3

3B EBAHEI E crPyrtrvPl,I r'IA oclroilE alr,\Jrl{il a coorHoIUEI{r{Jr
(IIEI|I,IOA - CPEAHJITI IIJIott HOOUL qU@DIII{D
u AIlyItrx Hr\RJIIOAATDJILHLIX AAI{IrbIX

B upegr,r4yu1eft luare 6r,rnrz fio,tvrrerrLl coorHollrenr,Lfl, rrogBoJrrllorlpte o[-
peAeJrnrr, dnauuecnr,re xapar{repr,rcrr4r{r4 cocro.qHtrrr Marepr4r,r Brryrpr4 BBeBA
rrp pI r4 B Be c r]II{x BBeBI{Hr,rx Cr p yn ryp ax. ffra ynepcnnoro
paoqera, IroMI{Mo o6rqrax reoperl4qecHrax coo6parxeutali, recura cytllecrBeHlro
lolYrrl4TL CTpyl{ryp}Ible xapaHrepl{CTIIHT4 raa r'ra6,nro4areJlbIIIrX AaHHr,rx, orr{o-
c.Errlrrxc.rr xor-a 6rr H I{exoroprJrl[ nJraccaM BBeBA.

Oco6ennocrlr orpyltrvli AoJrinrrr, 1ipo.flBJrflrrrcfi B ArrHaMr,rqec6prx cnoft-
crBax 3Be3A. floa,onry NroTnHo paccqr{r6rBar6, qro Eenoropr,re na6rrogaeurre
cnor,lcrra [eperIeIrI{LIx 3Be3[ rroaRoJrflT cAeJrarr, Bar{JrloqeHrrfl o xapar{Tepe
crpynryp orolro Hrracca 3Be3A. HanpraMep, neprro[ rryrrB0ar{r4r.r I]erBeuA gon-
}I{eI{ SaBI{ceTb He roJrLxo ot a6co,llorHoro SHaqeHr4E r}uetrvecHrax xapaHTepI,r-
CTI,IH, I{O I4 O'f IIX PACIIPEAEJIEHII.E BHYTPII 3BC3A. TCOPETTAUECHOE BII.ECHEHI4E
eroft sanucr4Mocrr{ Mo}r{er 6nrrr npozaBe[eHo [ocrarorrHo crpor.o. flocromy
Mr,I lIaarHeM c nogpo6uoro paccMoTpeHrrr{ SToro Bonpoca,

7Jgfiy'IeHl,re Erreprt4l4 aneagoii [oJr]r{Ho BbrBrrrBarb pacceflHr4c lrexauu.recxoft
BHe_prr{I,r Ho,ne6aunir. Bepontnee Bceto, qro B repeMerrrrrrx BBeSAax aueptr.r.fl no-
.ne6auzI,f rroAAep?r{r4Baercrr r{ BoB}rrrHaer 3a cirer uoc:rosnno 4eiicreyrorqux uororr-
HrrI{oB asesqlrolt EIIeprI4rr: I4HLIMI,I oJroBaNrrr, orrE EBJrfIIorcrr aRTonone6are.lrl-
HBIMI{ cI4cTeN'Ia[IIr. XapaHtep HpIrBrrIx Hore6anut rri]Hocrr{ tr cHopocrr{ nyJrb-
cartrr4r,I 4er.lcrur,rtenbrro ynaSEIBaer rra Henr,rsel:irrocrr Ho.ne6auur,i, xapamteprryro
,qJrrl aBTononc6are;rsnr,tx crrcleM, ,(.rrg arroxono6a're.nr,ublx cr4creM r.JraBrryro
qacTb peueFrr4fl cocraBJrfreT rapMoHuHa c qacrorort, pauuor,l qacrore co6creeu-
tlrrx mone6anraii olrcrelru. lloo'ror,r5., rre RHrrnarr R cyrquocrrr rrpoqecca HoJre-
6auniit, \rolnuo uorytruTr, BHaqeHrde nepr4oAa nyJrrroarlr4r,r Ham- co6crseHr{oro
rte pl4oAa MaJru x nraneiirubrx Hone6arlr,rr,1.

" 
S 1. Ocnonuoe ypaBrreur{e tryirbcarltru

Traur,r.rurte L{erper,r4rr r,rMeror N{acc6l Nreuee Aecrrrrr coilHeqFrrrx N{acc, Ha-
rpr,rr,rep 11rrn 8 Cephei NI 

=9M6. LIe ypaBrreHlr.tr (2.34) crre[yer, sro B
rafioNr cJry_qae -Tc(0.1, r.r Ile{er,r4rr AoJrirrHBr yAoBrrernopflr'b rrpocroMy Br,r-
pa?rreFruro L - M3 3aBucl,rx{oc?r4 n{acca - a6co.nrornaa apnocr,t. T'axrau o6-
Ila3oM, [Jr]r 0Tr4x 3BeBA, CorJra0rro rra[IrrNr IrpeAcTaBJreHr{.sM, ilyareBoe AaBJreEI4e
He r{r]laer 6onuuotl f)oJrm, M trr{ N{o}rreM nprt pacc\,rorpeHrtrt r4x tsr,ryrpeHaefo
crpoeHIIfI yqurriRar6 ToJrt;I(o raBoRoe AauJrer{rre. 11peue5per.afl rrJreHaMri

3 trIsnecrlrn Itpr,rMcnoir o6cepBar., r. IT ,,



Broporo rropr{Ar(a }raJrocrr{, 6ygenr pacc}{arpl{Barr ruuer:inbre HoJre6allnn. Saga-
II& flonlrt1zgT SFraqr{TeJrbHoe ynpoqeune 6aar-ogapfl Torr}r, qTo Bapr,raqrll,I rcNI-
rleparlrp AoJI?nIJbI COOTBerCTBOnarr, aAUa5aTr,IqeCr{I4\I nO;re6anlrnli IIorITI,r AJlt{
scerl lraccr,t BBeBAT,I Ba ucxrroareHraeNr Jurrrrb caNiblx Hapyx{Ir},rx ee c.noen. der,l-
crBrrreJrbHo, Ailfl [olyrreHI,Ifl rra6nro4aeltElx orHoclrreJrI,]ILIx eapuaqnrii a{-
Sexturnr,rx re[,rleparyp rroprrAna eAr,rHrrr]rrr cpen]Iee I{B}reHeHrre illlepl'r4l/r oAl{oro
rpaNrlra Ba oAHy ceKylIAv AoJrlI{Ho 6uTr, nopnTlma €, r. e.-102,a cJreAoBare,rrb-
rro, 3a rroJrrrepr{oAa onoJro 108. c qpyroi,i c'roponrr, rerr,lroBafl DHeprr{-s eAr,rHlrrlbr
Maccbr l{oJr?r{fla 6r,rTr, nopx4Ha O/X{ (itaH aro crregyer LIa reopeN,I6I Brrpr4arra),
r. e. ro {ropuyne (2.5) uopngHa 10'5 apr.'Ianrtu odpaaorr, Ba Bpel{fl n)rrrr,0al{I4l,I
OTHOCmTeiTbHOe U3MeHeHIIe 3I{eplIII,I COCTatsirfleT llCeI-O .[lrrur, t0-?, OTHyAa I4

cne[yer, rrro ilyrr,caqr,Ifl 3Be3A c Becbr,ra e],rcoxoii Toq]IocTL]o aAua6aru.IHa..
,(onycrr,rr,r ,qaJree, qro rryrr,caq?Ir NIo]Her 6rt'ri, onltcaHa upocroii cro.sqei,i
sonuoi,i uacrou; nf2n,

V (r, t):Y (r) sin t?,t; a:ry :-nzv (r) sin zz,

r4e I/(r) o6ogr.raqaer orHocl{rerrbHylo aN{rrJrrrrygy ryrrbcaqlru

v (r): 0r

B arrax npegnoJroineHll-rrx
TOHOTI.

CnqarrBas HoopAI{IIary
HeHUe I{eI]pep6rBHocrtrr B

SaAaqa III,-IE'C&IJIII{ Sne34r,t 6Ula peixeHa 34guur-

(3.1)

M/:const; r2pd;=:const.

flonrayrc r ycJroBrreM aAua6aru.{e cnoro rrBMeHeHI4fi cocro.fl Hr4fl E : I
6epa napuarll4l{ or Broporo paBe,crBa, HaxoA}IM 

P

r c o4uor,i u tolf Hre rracrl4rlert, 6ygerr r{Merr ypaB-
cJreAyroqeil[ Br4Ae:

(3.2)

8o--L Ir
p

(3.1i!

Ove rragu o, q'l'o fr pa BHe HI,Ie A BI,I H{eIrI4.tr

:-(g*o); g:qll'

c rorlHocrblo Ao rrJrelroB rrepBoro flopflAxa Morrrer 6urr, nanacano cJre4yrcrqrrM
o6paaolr:

d8p_::_ao
dr

flo4c.anrnx B oro yliaBlIelII4e r{ropuyny (3.3),, nonyqr{M ypaBHeHrre [yrrr,*
caqrrr4 E44nnrtoua

(3.4)

Y:-r[srz+Y#)

*+vU.' d,r

t! 4 Lllf + + LAf-p J- !4f 1:1.-1)-a-l:odrT' rrL,'l ' pa,)'rl 1,r,'L'- ;'-l

cLp

pdr

Bne4er'r Blreoro r 6espaauepl{ylo nepe\{eurlylo e, Horopofi rrrrr rroJrbiloBaJrr,rcE,
trpr4 uByqeHr4rr crarr{qecnl4x BBeBA. I(an ;rcrxo Br4AeTr,,

:4rGfu :4n5p-Yz
3 ,, 

13; (3.5)

2t



flo4c,ras.naa Bhrpalnenrre (3.5) n Sopuyny (3.4), no.ryqaeM orenyIoqee ypaB-
IIEHI4E:

d,V , ldvf, t sdptl V ld.p1
- -14"d:cz ' * *L- -r ;0. j-,r ;;l+-3r) + #,O] :o' (3.6)

flpnnegervr aro ypaBHeHr{e r( c&Mocorrpsx(euuoMy Br,rly.
rroMHorHafl Ha fr"p, HaxoAuM

*l*,l,ffi +v,ptM *!!I [, - ^ #] :0,
IAE

(3.7)

(3.8)

(3.e)

3a[ava olpeleJrelrrfl rrepuora nyJrr]carlr4l.r oBoAr4TcrI Terrepb H Haxo,rgeHr,rro
co6crseHHr,rx sna.reHzrt L, rlprr norol]brx gfi{{epeHqraaJrbrroe ypaBHe-
rIUe (3.7) I4lreer pellreuufl, yAo.BJrerBop.firoqrre (ecrecrBeHHrrrvr) rpag11sHr,1rf
YCJIOBI,I.EM:

).:
LnGpr(f 

-e1s)

,5 
nl.lo[auou - ip] dr:0.

35

,co,dVI"Pt -: I -U.o, 
I

0

(Doprilyua (3.8) 4aet coornolleHlle rrepl4o4 
- r{eHrpaJrbHag rrJrorrrocr6, a cJre-

,qoBareJr6no, ?1 coorHo[reHr{e lleprlofi 
- cpe[H.s.s rrJror[IocTb BBe3[br. oueru4no,

'rro ). saBrrcr4T or crpynrypbr sBeBAhr. Suaqenrae ), go.nrurno 6r,trr nop"gxa
eAt4Hr4r{6r. Ec.rrr,r aeeaga r{r{eer rrocro.rrHr{yro rrJroruocrb, ro+: : t [nn nceft

3M,
BBeBAri. B atorr crylrae yllaBr{eur,re (3.7) lrueer pe[reHue: z]const, r :1.
dro p_e[rerll{e olpeAeJrrrer ocIIoBIroe Ho,ne6auue. l;ra onpeleJregr{fl ocgoRrrrrfx
nore6asuii 3Be3A Apyrr{x crpynryp Mbr Nfo?neM rrcxo[r4rrb uB aroro pemeuua,
npr,rMeurrr{ MeroA roamyrqenrart.

$ 2. onpepeJrcrrr{c co6crneuur,rx anaqonr,rft ypaBrrontrJr tryJrrrcaqtru
IreTo1iou noenryrqeuufi

3 anrnruelr yp aBHeHIre rryJr r,carIl4r4 B cJreAyroqeM BfiAe :

(py')' -'t- (tA (l - ^p) 
:0. (3.10)

f]ony-crrarr, rrro HaM rrBBecrr{o peue,r{e aroro ypaBHeH,rr npra HenoTopoia
fipyrot {ryuHqr.rra p : po

(p!to')' )r (l!Jo(t - ).opn):0. (3.11)

c.negor:a'rersEo, 6yneu. cqr,Irarr,, y'1o {yuHqufl uo n rrapaMerp }0 HaM uBBe.'crtrr,r. rlounornan (3.10) ua !Js, (3.11)ni-y, gbrrrr,rarr oAr{o r4B,qpyroro r4 urrre*rprrpy.s B rrpeleJrax, \rrtr r{orollbrx ,lMerorc.fi fpaHr4qHrie ycionan, HaxoAr4r6



,co

f
\ q?Jltu?o,t'

o/r:Ao
f,
) I!Uo?n''
0

llpe4uonorr{r{M) rrro ypaBHe}rr4e (3.{0) naro orrl4qaerc.fl or ypaIrHeHI4fl (3.11)

9 : po-F 8p; !/ : !lo* 8y, ). - i.o+- 8i.,

Torga rorlHoe BbIpa?I{eHI{e gnn 8}.:
e.o

?

\ 'lYoYiPdt
.0o^: 

- 
Ao--

r
\ 'tuoaPd '

Mo?nHo saMeHIrT' CJrOAyIOrqr{M' 
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\ ru?'tPa"
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r
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0

Tannlr o6paaolt, B [epBoM upu6nurxeulll{ I4MeeNI

ro

\ cY'oPoa"
0

/. : /.0

fo

\ ta6ea,
0

r4 ),u : 1. Cpaerurean tlopuy.irr,r (3.10) n (3.7), rra-

ro

3\ nptM'd,r

}': o 
'

fro

\ *ne'd''
0

Bbrpa}fteHr{e reper[ureM, corrracHo {opntyue (2.5a), E creAyloqeM
,co
t

9 \ nozd,t
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tro

\ pr roda
J

0

P, RROCTI,T CpOAIIIOIO

tL"

---lrzrGp (f - 
aia)

^ -3) Pa 
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'(, ),\ - - --r\,; 3nI..

,il,

B naruert cfiyqac Uo - I
xoArlM us (3.13)

Ecnu p t[opmyuy (3.8) nnrecto

-

i:

rrJrorl{ocrrr auna4ot ,I, ,o

(3.16)

(3.17)

(3.12)

(3. t3)

(:t.14)

tsr4Ae:

(3. t5)

Otnt.I&



fiar( aro crre[yer I4B {opMyilbl (2.,i). flp, IToMoIITII
lro?neM rlepenl4carrr (3.15)

$opuy.ri (2.6) u (3.17)

: ''fl 
Q'" NI'"

I.r" '

lge 1*o o6oaHa.raer 6eapaauepur,tit ltoueut' I4Hepql4rr

(3.18)

(3. te)

Ta6lur4a 5

Bnrpairreulra (3.16) n (3.18) orpe4eJrr{Ior rreprloA noae6anrafi BBeBAIT

P: L B BaBLICI,IMocTI4 or cpe4ueit rrJrorgocrlr BBeBAITI p-.Orot peayJrbrar, co-

BelllxeHHo uuhrr{ Mero4ont, 6r,Il norvqeH Jleay (Ledoux). iuin'repecl{o, qro BLIpa-
Hrer{ulr (3.16) u (3.18), HaH rrerno rroxaila.rb, BroJrHe roqr{o coBrragalor c i}ron,uy-
,;rort Jlesy [18].

flpor,ranegelr Br,rqrrcJreHl{e tr E;r.a florlrrporrur,Ix orpynryp. B ar:orvr cfiyqae
gfifi .f,r,, r,roTrrno rroJryqldrr cJle/tryloqee BlrpameHl4e:

(3.20)

rge z oBHaqaer I4IIAeHC noJrI{TponLt. Ttrxult o6paBoNI,

(3.2r)

Buqucneurafl Ealor cJlegylorqym ra6ruqy Brratleuzfi f go" paar[tlublx
coB rroJrr4Tporrl4ll.

lio

1r. : t prracl,r,
0

llpu i5orr,rrr* 1. t. c. rprr cIaJIEIrIix o'r'nJroHeHltrrx
oT eAl{Hrrr{br7 TogFIocTb [aIIHbIx gToi'i 1'a6IIIIILI AOJ]?I{Ea
yxy4ruarr,cfr. Iloo'ro,vy AJrf{ Holrrport{ rotlHocrr{ Me-

roAa IIIIrepeCIIo CoITooraBUTb fIoilyq€I{HLIe peSyJILrarbl
rrpu n :3 c sr,r.rnclrertl{.rlMl4 nocrolr-rHofi B BaBI{cI,I-
MOCrr4 neprro[-- cpeAH.sH IrJroTEOCrb, IIpOX3BeAerI-
urrurn S4gnurroHoM, rryreM TorrHoro perrtelllrfl ypaBrre-
nua a4ua6aruqeoxr,rx rto,ne6antnrt BBeaALI, trocrpoeu-
uorri no er-o MoAeJrId. 3Agrni'ton, Ha ocIIoBarII{Ia cBolrx
nr,t.rucreHtrr,l, BanJrloqrrJr, .tro AJrrr rar{Idx BBeBA

lt" : 
=' 

(:t 
- + ) . Orcroga, corocraBrrfln c rpop-

;rCp"l t0\ f /

1," -- t?tuI*, - (; (, * t1\ rrr,ar,
0

+ ?['-B(n-"j#;]

0
I

312
q

2.5
.l

1. 00
t.9t

3. 85
7.0

13.1

uyuoft (3.8), uaxo4r, l:*. Cregonarenruo,f: g.+:12,23, qro xo-
40 p40

pomo colJracyeTc.E c HarnlrMr( [aEHbIMrI.

ol



$ 3. CpanueHuo Teoperuqecnux peByJrr,Taron rl ;1arrur,r[rlr ua6nro4onuii

flpe4cranzlr BaBrdcul{ocl'b rreprroA - clleAHrrfl rrrorHocrr, B cJreAyroueN,r
Br4Ae:

ltll po : e ,, (,?).22)

B AIIfIx, , po -. CpeAH.rLfr IIJ]OTI{OCTL R [onflXrAc P -- rrepr,roA, Br,rpa?r{e}rHb]r"r
cpe4ncrt rrJrorHocrtr Conr-rqa

i t:;.'r.4,1t.
-P. 86 400

Ilpra:rorvrorqz Sopuyau (3.16) Jrerfto roilyqurb cJrelyrcuyro cBflBb rrocroffrr-
urrx ), r cr:

I (f - al) :0.447 (70c,)-z (3.23)

Coruacno peByJrbraraM, fiofiytlennbrM HaMr{ rlprr arraJrrrae BaBrircrrMocrrr Macca -a6oorrorna.s .flpnocrl, ilyrreBoe [aBJreHr4e B BBeB,qe Mrroro Merrbrrre pa3oBoro,
u, Ilocnofib]ry BHyrpeHnue o6vracurr 3Be3Ar'r cocroflT tr3 BO[OpOAa, TerrJrOBarI
aneprlr.rI BnaqlrTerrtlo rrpeBocxoAr4T aHeprr4ro rrourraarlr4ra. floarorry Mhr rrMeeM
Bce ocHoBaHrrfl cqr4Tarr I : 5/, orno[reHrirro rerrJroeumocrert oArroaroMrroto
raaa. Cre4oBareJrrHo,

1,. : {.34 (10 cr)-z (3.24)

9ro6r,r Br,rpaaurb c1 rrepe3 ua6nrcgaenrble xapanTeprrcTr4r{rr aBeBAhI, BaMeHr{M
s {opuy;re, (3.22) po r{epea a$senrr.reuyro reMneparypy n a6corroruyro neau-
qr.rHy IIo $opmyae Macca - a6conroruaa apxocrr. flonycrraM, qro coorHo-
IrreHr{e Macca - flpnocrb r4Meer ru4 z-M". Tor4a, o6oaHa.{as coorBercrBeHHo
vepes 7 v Ma^- o*rleHrr,rauym reMrreparypy [o orHorxeHr4ro n a${renrunuofr
reMreparype Coaurla u a6corroruyro Beilr{qfiHy BBeBATJ, na {opniyur,r (9.22)
Haxo4rrM

(3.25)

IzIa eToiir rloplrymr BrdAIro, rrro [ilri onpe[eJ]errr.rrr c1 Toqr.roe Buaqcrrr.re o{ r{coy-
[iecrBerrl{o, ecJrrl ToJrr,Ho cr Aocraroqrlo BeJrr{Ho (upantr,rvccHn 6olsue .r:pcx).
(Doplrv;ra S4granr"rona coorrroureur{rr Macca - spnocrrr npr,r 6o;rrr,rrr{x }raccax
tr{rlocr cd(renrunuoe BrraqeHue rroHa3arerrfl c( orioJro gnyx Iou. (2.53)]. IIo-
AToM)r SEaqeHI,Ie cr: 0.100, Horopoe [oJryqaergfl Irprr r]oJrb3oBaHrrr1 r{ropuyuoi.,l
0g4r,lurr:oua, -EBJrrrercfl B&BLr[rer{HbiM, flpr,rureneurae {opny,nu 7,-fu1rt/,," rtan
ronagarr flapeuaro [19],Aaer cr=:0.071. Trqare,rr,nr,rrt aua,ti,ra na5nro4aeuux
AaHIrbIx rlo orgerrLHr,tIt IferleugaNr, c ilprrlrel{eHrreNr alrrrul]r,rqecfiort Hpranort F(ei,i-
rrepa Nracca * frpr(ocl'b rpr{BeJr lSeHHepa (W. Becker) t20] n sanJrroqeirmro,
qro B cpe[HeM cr :0.076. Us orlax orpeAerleHiaI:i no t]oprryrc (3.24) ro,rry-
qaercr{,.r'ro }, :2.7 u,Rw 2.3, ornyga Ha oc}ronarrr{rr [atrr{rrrx ta6n.5 NrLr [pr,r-
xonl4M n Bar{JrroqeHr,rrc, uTo l{e(relrgr{ r4Meror crpynrypy, 6,nusnyro n rroJrtrr-
.rponuoft, firracca n :, lr, TaHralr o6paaonr, i{er}rer,rgr,r o6nagaroT Becr,}ra
nrarot r(ouqeuTpaur,rei,i lrareprau: pc - 6 p.

Haqectneuno aror lleByrLTar HaxoAlrr0rr B colJracur{ c ecrecrneHr{hlM ulleA-
oTaBJreHI4ei\{ o roM2 rrro LrHToIrcI4BIrocrrr r{crorrrrlrrioB aecagnor,i Ellcptr,rr.I crlJrrrlIo
BOSrJaCraer c npu6.rrr,rrr.reHrrcrf H rleHrpy 3Be3Ar,r. ognano gairie paao6paurran
n $ B, rr, 2 uogerr, c rotIeqIILIM ucrorrFrr4rou r,r rrocro.ErrHl,tl,r noar]1r{rraqr,tc.ir.ronr
flolJloqeHr4fr, lroTopaf{, HaH Nrrrr BrrAeJIr{, [aeT ]rar{}rer{brrlvrc Horlqe}rrpaqr,rlo
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Marepl4rr, [l]IrBoArrT n Srrar{rrTeJrbr{o 6onr,rueuy oTHorIIeHr{Io: -L: 20.5.
p

TaHuu o6paaonr, [rrfl Droii oro4"rr, 1 [oJr?r{Ho floryrrrarbcJr 6onsue ra6,;rrogae-
dO

noro. leiicrBureJrbHo) Br,rqr4cJrrrrr rro AauHrrrr ra6r. 4 \ttrrzd.r : 6.06 ra

1",. : l4O.O, IrB rlopruyn (3.15) u (3.17) uaxoAr4M, qro 
ogro 

,rori NroAerrrr,
o nllegeJr6Hor,l nonqeurpaqlleii r4crorrur4noB aHeprr{r{, f : 8.0. CoornercTeyro-
u1rarl n,nacc rroJrr4Tporrl4r4 n, :2.5, C uepeueuur,rrr Hoa+rlur{r4errroM IIotJroutre-
rrr,rfl, Ha ocrroBaHtrr{ Br,r'{r.rcreHr.rii }toylznra, noryqaeTcr{ eqe 6ofiblree 3Ha-
qeHllc I : 8.4.

B reoperuxecnrrx uccJreAoBaur,rflx rreprroAa rryJrbcarlru S44lrurrona r,r [py-
lrrx aBTopoB pacxo?r{[errr,re reoperurrecHoro SHar{eHr4.s }, A,ng }roAeJrr4 3A[unl-
ToI{a c na6.nro4aeub]M BHaqeHl4elr o6r.scn.sJrocr; BJrr4flr{ueM ryqeBoro AaBJTeHI{fl.
'I4cc,negonanrte rryJrr;caqr.rfi rpf4 y., 6uuaHux r{ eAfir{r{qe, rroratsr,rBaer, qro
flOfiyrIeHHLIe BEIpaTHeHIIfl IIellI4OAa IIyJI6CaI{uII IIpII MaJIbIX rf. CIllaBeAJII4ubI
r4 B ETOM Cfiyqae, e0Jrr4 Cqr,rrarb, qro I upeqc.raun.aer co6oii oQ{ex,runnoe
orHolleHtre Te[JIoe['IHoCtert, SaxItoqarcl(ee0fl B SaBI{CI4MOCTIa oT poJIu ilyqe-
Boro llaBrrenr4fl B rrpe[errax u/.. ( furr --( 6/r.

I{s nr,rpaxiegrlr (3.23) cJreAyer, qro uprr ).- : 12.23 a ua6tropaeuotr
ct:0,075, ll.rr :1 .40. Ho I'.11 [oJr]I{Ho N{eIIrIrBcr{ B 3aRr4cr,rlrocrtr{ or yrr r. e,
B SaBI,IclrMoCitrl olt IloilI4 [)r!IeBoro AaBJreIII4a. l{;rra oAHoa.roMHoro ]taaa, cor.Jracuo
Sggnnrrouy [21] u 4p)rrlrnr aRrop[]M, ara BaBrdcuMocrr, r{orr{er 6r,rrr, npegcran-
"rreHa cneAyrorqrrM o6paaort:

flplr 1"11 :1.400 ffonytrilslss y" :1.5. Iilr4crr cqr,rrarr,, y.ro Dro BflaqeHfie
coortsercrBYer cIleAI{eMy suaqeHuro fiepr{o[il l{e(rer,r4, r. e. .P :104 r{, rro
,coorlrorueHzlo r{acca .- fipnocrE, Macce Nl : 12 l,fo. Mox,ier I]oHa3arbc.fl,
qTo '?ToT pe3yJrr,TaT xopoilo CoIJIaCyeTCt-I c o6sr.Inr,Ir,rr4 rrpeAoTaBJreH[r-flNrrr o
IJoJrr4 JryqeBolro AaRJreHr{fl Brryrpr,r ar:esq (cnr. $ 7, r.n,2). O,quano, [ocnoJrbny
).. aaRllcn. or Macorr BBeBAr,I, AJrrr Allyrux lrepr,IoAoB unt 6y4eu trrtr{erb, corJracHo
(3.26), Apyr-ire 3Haqerll4.s le11 It, CJreAoBareJrblro, Apyrl4e SHarreHufl rrocrofrlr-
noii c, . IIo (op,nlrrau (3.26) r,r (3.23) tr{o?rir{o Bbrsacrzrb r4aMerreurre at}dex-
rlrBIroro 3uaqeuurr c1 npr{ [epexoAe r( BBeBAaM 6onauoro fiepuo4a 200{p<l}}o.
Buecto HaitAeHHoro l]exnepor,r cpeAlrero BHarreutrr,Fr ]gr, j * l.I2 qrn aoea4
'lal{I4x [epI4oAoB Aorr?nuo_ riofiyrrarbc.s lgc, = - 1.00. Xor"s aror a(_r$ertr
[r rreBeJrun, Bce iHe r.ra na6Jlrogenrai.i corepureHEo He BT4AHO TaHOI-O CE0ler,rarrr-
qccHoto BoSpaorarrr,rn c, 120), Tnnlrnr o6paaonr, Harrre [peAoraBJrerrrre o ua,roit
poilI4 fiyrreBolo [aB,rreFIr,IfI B 3Be3Aax, Aa?ne Tar{rrx, rrafi cRepxrrrrarrT6r, Iraxo/Ifil.
HoBoe rroArRepir{AeHr,re, tr{ arr4M rroArBepHr,r{arorc.fr pesyjrbrarEr p :+ ix -xTtrory.relrHrre s r,tr. 2,

(3.26)

$ 4. flouonrrrirroirbrrr,re AaHHrrc o Bneantrr,rx crpyn,r.ypax

Henoropr,re ynaBaHrdr o crpynryllax BBeBA Mo?fiEo r4aBilerrb r4B agaJrr,r3a
a_{r}iert'ra DJIJTLIITTl{qlrocrrr B nprrBrix 6,lrecxa BarMe}IHr,Ix rtepeMerrr{irrx. Ha-
6nro4enraa rloaBoJr-EIor orrpeAeJrlarr, orr{olxer{rle [I4aMerpoB DxBarol]rraJrb]roro
ceqeHr4.fi 3Be3Ar,r, llaBfir{rrr.re norol]rJx R6rBBaHo IIprannenoft ger}oplrar1uer,l.
flpu craaxpol{Ho},I BIlarqeHl{Ir BBeB[r,r ra ncert cr{creMEr cmarr4e Bpar{egr4fl B rrep-
aolt npia6nr,uneHl{rr AoJrinuo oT Jrlrllarbcrr or axraropr,{aJr6110ro rra N{rro4{r{TeJrb,
'aanmcarqrart or Macc Hor[rIoHeI{T, xoropr,lrt Mo}r{er 6lrTa sr,1quc;;elt. Tartrzu
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o6paaolr, rae ua6nlo4aelloro c?HarI{r }Io?Iter 6rtrr onpeAeJreHo c}fiarl4e B NIe-

pu4llouauuroit nnocxocrr.r e - 
.rncruit ar[r[eHr Bparr{eHlr-fl. Colracllo reopul{

I(uepo, E rrpo[opqltoHaJrbHo g - orHorxeHlrlo I{eu?po6eirtuor,1 cI{JrBI Ha oH-
BaTOpe H crrJre Tfl?r{ecTl{ Ha noBepxHocrl{ 3Be3AL, 

,

o2e:o(Qi _ =:?,
3 nGp

r[e o( - IIocToflHHaE, 3aBr4c-sqa.g oT cTpynTypbl 3Be3Ar,t" lna rroJ]r4TporrIJLIx
crpynryp ara rrocToflHHafi BblarucJrflJracb pfiAoNMccJreAoBaTeleft: Peccern,
r{aHgpaceHap I{ Ap. flpu: n :0 (ognopo4Hafl sBeBAa) q. - 1.25; n : I

15,.: ! : 0.755 u n :5 (npege;rr,rag HoHl{errrparllr-fl - N,Io[erb Poura)

a :0.50. Han nu[no r{B DTrrx qr{oeJr, rrocro.EnHafl o( }raJro rryBcrBr4Teilbua

n xapaHrepy crpYltrypr,I; troaToMy oIIpeAeJreHI4e srLINI cuoco6onr I{Jracca z
'rpe6yer cJrrrlrnor{ 6orr,ruoll Torruocrpl Ha6rIoAeIIpIi,i ra uano Haler{Ho, Hec},rorp.E
Ha rrpocrory Teoperl,ralecHl,rx npeAnocbIJroH. flepnrre BbIBoAbI, noryqeHHbre llla-
unlr (Shaple\r), o roM, qro BBeB[E] 6,ru,taHu ]i oAHopoAHoctlt, 6LIJrtrr rroArBell]nfieuhl
Jleiirenolr (Luvten) [22], Horopr,tii uaure..TI ItaH cpegl{ee r,ra 6o,nturoi'o tlrrcila
BBeBA c( :0.57 AJrfl BBe3A trana p L\.rae ri a :0.71 nnn B)leBA rII[a -A.nro,nn,
IITO CoorBeTCTByeT IIOJII'ITpOIIHLIT,I cTPyltTypall I(JIaOCoa n :' , fi t\,:\,

Ha6nmgaeuoe y Henoropblx BarrreHHbrx nepeMel{I{rdx ABI,rTr{eHr4e JrrrHI{E
arrcr{A B pflAe cflyltaeB o5rscunetcfl afirurrrurrHocrr,ro srllx 3Be3A. IIplr curr,-
rloii rtouqeurpar{Irrr MarepPII,I, HecMorpfi Ha oJrJrI,IUTIrtIIIocrE,, BBeBALI 6yqyt
naauuogeiicrBoBarb HaH Mareplra;rbHrre rorrHI,I2 I,r ABIair{eHI,I Fl Jrfirlrzrl ancl4g
ue 5yger. Iloaromy cnopocrL ABIrH{eHI,Ifl JlrrHIdI,I acnl{A AoJlTriHa 6r,itr, e rrepBoM

npu6uun<eur,rr4, nporoprlr4oHaJTb,a BeruaruHe ( " - 
1) , ,.oropafi, HaH BrdAlro\ x/

rr3 npr4BeAeHHr,rx Bblrue anaqeHr.rii c[, Becbx.la qyBCTBr{Teir},Ha It xapaHTepy
aeea4noii crliynrypbl. OquaHo Mi{oloqr{cJreuHEre reoperr.rqecrtue r,r0cJreAoBa}rLr-s,
rrocB-rrqeHl{ble aToMy Borlpocy, [pr{BoAtrT n I)a3}Iope!ir4BhrN{ BLlpa}}ie]rr{flM
AJIfl CHOpOCTIT ABl{?fieHrrtr JtltIIIrlId AfiCUA, ts SiiBrrCr{N,IOCTm OT rUIIOTe3 O XapaH-
repe BparqeHl{-fl ItoMrIoI{eHr rIapbI. Ilepeoe ECCrreAoBaHrae Peccer,ra [l]eAnoJra-
l'aJro, rrTo rroMrroHeHTbI BIlarqalorcfl r{aK TBepArrle reJra. Ilpnuenenrae aror,'i-

reopr4r{ r( cl{creMe Y C;,gni rpl4BeJro Peccerra u f(;r1'nsu (Dugan) [23] H aua-
i I \ ^ ^^areHrrro ("-*,):0.034, coorBercrByrorlerry no.nurponnor,l crpyr{l'ype\ ,/\ ./

'lr{n{2. lpyrlre I4ccrreAoBareJrrl rrprr Epyrrrx npeAriorroxreHfilrx fiorryrrarr4
ru Bgarrflrefibtto 6o,rruruui n=3. flonugnr,roMy, [ro?{rHo yrBeprr{Aarb roJrbno
To, qro, nocnoJrrrny B clrcreN{ax ancag ua6,nrc[aeror{ ]IBLr?rieHr{e ilr4H.uvr arrcr,rA,
B BBeBAax Her BbICoHoii Houqeurpaqrrrr Marepr4r4.

B cnyvae, ecJrrr cnpaBeAJrr.rB BaHoH, BbrcnaBarrr{hri.t Brannerrou (Blackett) o
nocroflHcTBe orHolrrenr4fi llarlrrrrrroro NIoMeHTa P u yrnonoro r{o}re}rra U gna
BCex Bpaularculuxcfl refi, IIoJlyqaeTCfl Apyrafr r4rrrepecHafr BoBlvro?r{Hocrb oIIpeAe-
reHtrrr BBe3Arroit crpvnrypLr. O6oauasr,rN,r uepea & orrrolreur{e [{oMerrra r4r{epqIrI{
tsBeBAbr, nparqarorqei,ica c yrJroBor.t cnopootbro o), r( Molreirry l,rl.Iepqlrtl
toit ?r{e BBeB[bI rrprr paBHoMepHor,r pacrrpeAeJ]er-rr{r{ ee rrJrorr{ocrI,I; TorAa

t(l
tJ :i /e<oM,R2, k-- :- -.-]''_- , .1" l*^ - 6eapaanepur,rii uomerr'r r.rHepUurT.5 J r;M*"'
IIpu nonrorqn Qopuy;rr,r B.uanxerra [24]

I;()'
2"

(11.27),
D, _a
a

40



(p - 6espaauepnr,rll MFro?nr4rerrE, riopfrAna e4unraqr,r), 3rrarr r{a[pfl?neHr{e Mar-

HI4rI{oro roJrfl I{a rloJrloce H:Y, lvlo}nlro onpcAeJrr4rr, /c. flpuueueur.re oroit
rftt

rlopuy,;rr,r n Seure (&:0.88) [aer p :0.3. flo.naras AJrfl BBeBA k:0.16,
Bncnrterr HaxoAr{r 4na Co.rruqa u 78 Virginis, uarurarnoe rroJre mo.ropor,i 6uro
IrBMepeIIo Ea6noHnonr (I'1. W. Babcock), I :1.14 u g :1.16, coorBer-
crBeI{Ho. Tanrau o6paaonr, ecJrtr{ BaHoH (3.27) geitorBrrreJrbFro rdilreer }rHuBepcaJrb-
urrrii xapaxrep I4 p:0.3 AJIfl Boex reJr, /{Jr.fl BBeBA AoJr}nno 6r,rrn rpr4grrro
&:0.60. tr{a conocraBJrerrr4fl c AaHHETMT{ ta6nzqsr 6
crreAyer, .qlro n73lr.flJIa sneagHoi.t MoAeilr,r, B],r-
qrac;rreuuoit B $ B, rJr. 2, [oJryqaercrr BHarreHrac
k -0.26, Horolloe BrraqrrreJrbuo Merrbrrre rpe6veMor-o.
9ra rne r(ouBerrrr4Br.rafl MoAeJrr, c fiepel{oHHr,tu xoa{-
{ruquenrou [or.J]ouleHr{a (lro4ens l(oyrraura) 4aer
ex{e MeHsrrree BHaqeur4a: lt : 0.19. CornaooBaHHocrr)
IIoJIyqeHHofo 3Halrerrlrfr ru c ApyruMtr paccMorpeH-
rI r,r Nrr4 BrJ rtre oIIp eAe JroHr,Ifllr[ IroAT]l ep ?r{A ae T cII p a B c,q-
JTIdBocrb Banolra Buannema, Boalroatuo, uro rlop-
uyna (3.27) Ao,nirrua 5r,l.rr, nanracana 6eB p co arra-
ltenateneu 2 rc,

$ 5. Bunoru,r o crpyrsrypa,x Briets[

FIan6o;ree . HaAe?Kr.rrie Baxfiroqeur4.s o orpynrypax BBeBn rroJryqarorc.rr
r4cxollfl r13 reopr4tr rryJr6car{rrr{ Ide4ellg. flerfell4rr, rroBr4Ar4MoMy, r,ra,reror crpyn-
Typrr, 6rraartue n rroJrr.rrporrHr,ril,r r{Jracca n,:"lr, AJrrr r{oropr,rx p.: 6 p. 3ro.r
BIrBOitr rroArRepir{[aercfr corronynHocrbro Apyfux coo6paxieuuil, ua no.ropr,rx
HalI{Ioe, BSfIToe B OTIeJI]TIIOCTII, trIoitteT BbISbIBaTL 6Onsruue CoI,IIJeIII4.g. O4rfartO
SHAN{eI{areJrLHo, qro pa3ilI4qHr,re ceor,lcl'Ba 3Be3A paSfirdqHL,Ix rrrloB nprl-
BOAfIT npra6nuauteJrbrro r( oAr{HanoBr,rtr pe3yJrr,Taralr. l3epoarno, anes4ur ger-r-
0TBI4TeJIr,Ho 6tuerm It oAlropoAHocTIa, LINrefl noHrIeHT]laqlrlo Marepr{rr, al{aro-
r-I4tll{yro 6ortrumrr,r rrJrarreraM - }Onurepy ll Carypuy. Tanoe paclpeAeJreHrre
NIarepI,II,I, HaIt BI4AlIo I43 paCcr{orpennoii HaMI4 IIpeAenrnor,l HonneH.rr,rsHorYr
MOAeJlr{, He Mo}rier 6]'n'rs o6'sscHerro rr,rcomor,i HorrqeHTparllrer,l ucro.rur,rnoB
sHeprur,r r,r oco6r,rlr Br4AoM Hoa{{lrqr.reura rrotJrorqenran. IlpraquHa EToro Ba-
ITJ]1OIIAETCfl B TONI, IITO B JTPARIIEI{I{E MEXAHPIqECITOI.O PABI.IOBECraA B BXOAI{T
qepea 1, B crerlerrrr r/4, r{ Tamrrlt o6paaoru aro y]laBr.rer{I{e MaJro rryBorBrdrelr,Ho
I( I43l{erleHtrrflM IIapaMeTpon ypaBHeFrI{fI Te[J]oRoto paBr{oBecrrfl, olpeAeJrflro-
rqe|o B. floctonrl, xapamreprrcrlrHr,r N{*o rr r0, otpe,4eJrrreNrr,re B ocrroBHo}r xa-
paltrelloivr tpyunqlrft p1; lrelrflrorc.s MaJro trpa pa3r{6rx MoAeJrflx. c,ne4oea'r.e,nruo,
AJIf{ noilyalenr.rn ua6,rro4aeMoii MaJrof,r HoHUcI{rparlrrrr Marepr{r4 N,ro?irHo rrrrrarb-
CrI llHeCTI4 I{SMOHOIIII-fi He B ypaBIIeHI4e TOIIJIOIJOIO, a B ypaB}IeHI4e MeXaHI,ItIe-
cltoro paBr-roBecr1fi. flo,;ru,rpo]Iuafl NroAeJrr, n, - 

,1, orJ]r,rqaercfi or pacc]ror-
peIIHIix lto4e,neii c pallilI,IqHEIN{Ir TulaMI,I IrcrorrErrnoB a}reptrrrr Melrbtirl4M r0.
f(ua yueuuueHl4fl ro ueo6xo4xMo ycnopl4rb rrafieHrre AaBJrerlr{.rt Bo Brrcrur{r,rx
cJrogx BBeBATJ. Bonee 6ucrpoe rraAelrrre AaBJrerrrrrq [oilyrrurcfi, ecrr4 ]lr-relr]Jr,re
crou 6ygyt riT?fieJrLIME, T. e. [prr Boapacrar.rr4r{ r{ noRepx}Iocrrd MoJrenyJrfiI]-
I{oro Beca pr,. Taxoe o6:r.qcnetrlle Haxogi4To.rr B rroJrl{o}r coorBercrBl4rr c rrarrll,ln{
rrlleAcraBJrelrl4eM o 6o.nl,urona coAep;rral{rrlr RoAol]oAa Bo BHyrpeHHr{x cJro.Frx BBeBA.

Ecnu gonvcrnrr, qro cpe[Hr4ri N{oJren)rJ]rrpHr,ti,i eec[reHfierc.g B : 
'1

]BeBAe or F:l
B qelrrpe Ao Fr,:2 so etteurnux iroax, To aro cpaBrrrrreJrr,rro tle6onr,ruoe r4B-
MeIIeHIIC MOJreHyJrfIpI{Oto Beca Mo}IteT ol(a3aT Lc.g nocTaTor{HbIM.

Blr.scr'ralr BJrr,r.flHrre RepeMeHHoro p ,,pz cJreAyroqrrx y,,l]orqeHr4.Ex.
f{onycrralr, rrro p BaBrdcrzl' or reMrrepatypr,r inegyro.rlum o6paaou:

Ta6.rrr,rqa 6

0
7

3/2
2

z.J
o

t .01)
0. 65
0.52
0.40
0. 28
0. 20

Pt:T r-t,
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r4e s - Her{oropr,rii rroJroE{IrreJIbHr,II)i noliaBareJIb. Bospactanue fi noBepx-
Hocrlr r\roJrexyJrr{llHolo Beca AoJr}nHo Br,rBBarb BoBpacranl{e noorpr[raql4eHra
norJroutreHl{a (nepexog or x:x7 rt x :xch). Ho npu ucrorIHI,IHax, 6i,tcrpo

pacryrrlux H r{errrpy, Berurrr4tra 14, oror,", ocraBarbcrl nocro.rllrHoft. flpau,M.
aroM BHaMerrrrror[ ynporqeHrru S4gr,rurtoHa 6yAenr pelxarb Harxy BaAarly.

E"orrL--' : consl, - 1, ro nB ypaBnelrna (2.22a) creAyer, qro
M.v

pt: Br: Tl (). : 1).

I3negeu BMecro 7, xapamrepllcrlrny

,,, -.-.T-' -- ?,.'*t, *, T.
lrr

C o'roii xapaHTellr4crllnor"r ypaBHeHr4e r{AeaJrbHrrix
npelatHtrrt BIIA: p1 : ttL pr.

Cornacso (3.29)

(3.2e)

(3.3i)

IloHaaittenr .-1- oru, AoJr?rilrbrrrllrrpaBHfrTrr tt +- 1 e oooreercrBr{r.r c rpopuynoi,i
{ -l-s

(2.7 a).
Tnrtrar'r o6paserr'r,

(3.30)

IasoB 6yqer rlNrer6

(3.32)3- s

1*"
u (ryunqnn ur 6yger onpeAeJrrrrborr ypaBHeHraelr Sugeua HJracca /?. CreAoBa-
reJIr,Ho, EJIfI noJJyaIeI-II4fI CrplrHr)rllbl n :'1, AoJIltrIJo 6urs s :- 3/s, r. e.
cllaRHI{reJrbno NreAJreIIrIoe lrBe.rruqeHI,re NroJrer(yJr-EpHoto Beca. IIpr,r raHoM
,r, p yBefiurrr{Baercrr n 4 paaa rra paccrofltrLtr frl or qeHrpa BBeBAbr, onpe4e-
JIfl EMO I{ BHAqEHI,Ifl MI,I

P,r : :0.025; Tr : 0.10. (3.33)

[)tta a)r, [-[1 ,[o[]r{Ho ocraRarr,crr rrocroffFrFrriM, r{ paBHoBecr{e BBeB[ri 6y4er
orpel{elrrlrr,cs o6u.rsr,rur.r ypaRrreHrrrrMrr. OgnaHo npi,r BHaqe}rr{flx (3.33)
yTlre ucqeluaHa ocnooHa.fl l,racca 3Be3Ar;r (cu., uanpralrep, ta6n. 4), ra n no-
JII4rponIIoi,i Crpynrype n:3lz fioryqaT0fl cpaBnrrrer]E,r{o ne6onr,urlre no-
rrpaRnrr. f{eftcrrure"nr,Ho, r,rs ra6iltrrI r}vumqlru Srrgeua rrpu n:3/u nlr4uo,
ttro flt : 5.6 lr M*, : 11.9. flplrlrelraa rerrepb $opnry,n1, (2.27a), Haxo[rrNr
fro :7.0 BMecro ro :6 rrorrr,rrporrrroi,l crpyHryprr. flpllne4erlur,riir pacqer
IronaSLrBaeT, .rro rra6,lrrogaeMr,Ie SBeSArrbIe crpyxrypr,r't IroATRep]riAaroT [oJry-
qeHnr,rit r,rB aHaJrrrBa coorr{ofireHr{fl }racca - flpnocrb peB.yJrbraT o Sonrmou
co[ep]Hanltlr BoAopoga BHyrllr.r BBeBI, Ogntrrto cJreAyer rrrrerb B Rr,rAy. rrro
coAepll{aHr,Ie BoAopoAa BO B}re[rHr,rx cJroflx 33e3A Ha ca]ror{ AeJre oqeHE,
BHaqI4reJrbHo. floarouy so ecei:r BBeBAe p < 2 rr Boilpoc o6 o4uopoggocrrr
SBesAHLIx Crpynryp Bp.frA Jrr{ r,lcqepnErBaercfr nprrBeAeHrrr,rM 3Aec6 paccy}H-
leHrreM.

Mu nu4enr, qro 6eapaaMeplra-fl N{acca Mr" lra.ro NreHflerc.fl fiflfl I]aBilprqHr,rx
BBeBArrrrIx uo4e.rreft. Lnn tonm,tJlorrHr,tx crpynryp fiprt tL :3lz il n :2 il.r-.n

a' C.rrelyet Ballel'llTb, qro yrrer neperre]rrocrrr lro.Tler{yJlrlpr{or'o Beca lre n:lrerrhe'r t}op-
Myn, oflpeAerflrotqnx [eptlo4 tryJrr,caqfirr I]cr}eng. fleper,rennocrb ;l. B.rrr.rler lra peBy.rrLrar
IItrIIrb r{SMerreErreM cTpyHTypbr 3Be3lIbL

I

iT"
Pt - rt1

r 1 t'/"/ I \'/"
\4/

Pt - uf;
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HoHBenrI4Brrrnx MoAe,lc.ir 14 MogeJrerii, riprrBel{eHHlrx B Ta6Jr. 2, ro,ry.raercfr rrpr4-
6.nuararear,uo ol{r4r{anoBoe Buaarenlre. Iloarolry c Aocraro.ruort ynepenrrocrr,ro
Mo?ItI{O [pIlIIf{TL Mtru:11. tlro KaCaeTCfi fis2 To B C9OTB9TCTBI4I{ C }Ia6JrIoAae-
MIiMI4 SBeBIIHLIMI,I Crl])rItrypaMI{, noBI4AI{l{Ox'Iy, CJIeAyeT oCra}IoBIIrb0-fl }Ia 3I{a-
seHI4I4 lo:6. Torga pr:6.5 p. Ar" rrolryqeHl,r.s raa ua6nroqaemor,l npranofi uacca

^t' 
"

- flpltocrb z":xr AoJrlIrHo 6r,IrL ri 
: 1.0. 10- 3. Tartratr o6pa3oM, IroJryqaercfl

trL*o:1.5. Tencpb Mr,r r4MeeM BoaMolr{rrocrr, rro t}ropnry,ram (2.28), (2.30) ll
(2.31,) paccql4rarr, r{ir.rerauecHlre ycJroBr{rr Buyrprr nro6oii BBeBAbr. flponanegeu
eror pacqer Arr-rr Conuqa. floraras V, :+, HaxoArrM

(3.3r)

tr4s ctnx Aalllrrrx rraz6oree Irale?r{Ho 3lrauelrlre Tr, rrocnoJrbnv or{o Bi\Br4cn'r,
ToJr6r(0 or xapanreprdcrrrnu M*0, Crorr, r.rrrBHar{ reMrreparvpa B rlerrrpe
Colnrla - ortoJro lreorrr l\,rurJrJrrronoB rpagvcoB - rronyvr,rracs 6,ral.ogapa
lIaJrbIl\,I SIIaaIeHI4fiIvI ltc Lr fro. flpra ranrax Terfnel)aTypax BpfrA Jrrr lloBMoirrrro
o6:o-scuenne rrpolrcxo]nlellr,rrr BBeBAHoit ar{eprr4rr repMo}rynJroaprrrrr['rrd l]eitrr-
II?IfrMIr: oTu peaItrIIII4 IIe c&Iol'yT o6ecfle-rutr neo6xogl4N{oto BLrxoAa r]I{eptrrr4.

floryueunr,te peByJrr,Tarbl [eJraror BoBrro?rr]1r,r]r AaJrr,Hei'rrxr4e r,rooJrel[o]larrr4rr
o Bi{yrpelrlrei\,I crpoelllrl{ BreBA. ]l qacrnocrr4, ornplrBaercfl rrvrr, t{rraalrvccHoi.i
Irl{Teprperarll{rr Atralpauiirr,I Pecce.rrra-- l-eprillxnpyrrra, noToparr v?r{e oo},ir,n{
'recHLIM o6paaou cBrrBaHa o BorlfJocor\{ rrporrcxo}r{Aer{rrfl BBCB[r.roi'r enepr.r,.ru.
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AF(r\AEMI4fI HAYH CCCP
II 3 B E c T I4.fl It P bI M C It O fi A C T P O (D Il 3 U rI E C It O ff O E C E P B A T O P Irr II

ToM I1, 1948 r.

OPBIIT br nO MtrO ITEHTOB CIIEr$TP AJIbHO - AB0 trtHotrl 3BE3l{ [,r
r.ID 8521?

,: /4orlwa,xu llommep u f, A. Ilfcttiu,

l{a ocnonauurr flo,rryrlefi]rbrx B Curlell3cnoil n ]IepItcrtorl o6cepnaropnlx lra6;'ro1cr-ruii
pr;(riirJrr,rlLrx criopocreii irouort cncrirpa"-rlno-4loiiuoli eIrcelr,r HD 852i7 6r,r.rrr orrpele;renr.r
-116r'r'r,r o6onx ee HollrrorlerITorJ. Oxorr.tare.rllIr{e DJerIelrrLI, fio;rvr]elrlllJe ll; ntt.tuc.;ielttri.i rro
Irerol{y Jfelrarr - 

q)rrircc /1xrl Kpyl-oBoii_rr a",r.,tlnrurrecnor"r op6urr,r, cyr{ecrr;ellro oArrra-
rlutrt,r. llpo7lcraR.rottno /1.ttt tilyl ultori op(,rrtr,r lieoio.tl,l{u ."1) 'tLUc. f{.trt tr;t.rttttLltttccli(,il ul)-
6tlt'r,r rr,rteert: P -3.05459, I/o : +17.4+0.6 tut/ccr, 1f r :100.3:L0.9 nrr/ceri, Ii z ::i05.4+1.0 H,rr/cex, e -0.014*0.003, <o1 :0', coa:180", 7o: J. D. 242b435.21t2,
01 sin i :4208 000 rrlr, a2 sin I :4 1118 000 rilr, mrsins I -t.47, r?22 sina i :1.34.

SneaAa I-ID 852'17 (a :9h45'".3, E : + 4n49', Hrracc F5, eua. BeilI4trLrIIa
6.24) 6una orlrllr,rra s 1930 r'. B CI,INIoI4Be oAFIlrM r4B aB'ropoB Han HoEa-s crlen-
rpaJr6Ho-ABoi,ina-E sBeBAa c pa3[BauBaIoIlIilMIIc-a JrrrHrrfl],rr.r (Tpyfr,r fly;rrfton-
olroii o6cellRaropLrlr, XLIII, 19:13). B HaTarore o6cepBaropuu MayHr IJi{r-
cou (Ap. J. 88, 4{, 1938) nnn Eroi-{ BBeBALT Aar{a rocroflrrHa.fl cnopoorr,
-r-19.6 +1.4 (5 crenrporpaNrM). flprrocrr,, AaHna.rr B rIDC, HaE{ercfl cJrrrrrr}rorvr
Br,rcoHoiir. B geiicruzreJrbHocrl{ flilitocrL BBeBAr}i onoJro 6.5. H aS,nroAenlra
oxBarr{Baror rrepr,roA BpeMelru c 25 uapra 1930 r. ro 9 anpern 1937 r. B CLI-
Mer,rae u o 27 flr{Ball.rr no 2L arperrfl 1946 r'. n l'Iepxcxort o6cepearopuu. AJr.E
orrpeAeJrer{r{fl op6IIr],I Nrrrr rroJro]r{r{Jrr{ B ocHoBy nce 62 ctrerrrpofpa}rMbr c ABor,i-
r.rrrrl,rr4 ,rrr{}rr4ql{r,r H 8 cnexrporpaMr'r, r{orfla Jrurur4 o6oldx HoMloHeHTor L,ro?{{}ro

cIII,rraTb coBIIa,qaroIIIIrlIIr.
J3 tr4epncHofi o6cepnaropurr r{3ilreperrr4r{ npor{BBoAr4Jrr4cr, Ha cleHTIlonolr-

nalral,olle orrrocr4reJr6rro cficnrpor]ra]rr,1 HD 8521 7 I]pu {a3e, r(orAa JtfiLrur4
6r,urlr o4unoqnll. lIpeABapI4TeJrLHo llJIrI DrI,Ix ctlenrporpau,u 6uno rlpi.lHt{ro
y0:-f 16.0 Hlr/cex. .I[a,nee [Jrr{Hr,r BoJTrr Jrr{Hrrr,f [prrcloca6JrrrBaJrr4cb ran, qro-
6r,r cnol.locu4 rro HrrNr onaaaJrrrcb B cpeAr{eM coxJracytolltr{r{r{0.rl },re?r{Ay co6oii.
O6pa6orita clenrponpaMNr B Cr4MerrBC [por.r3BoAI4Jracr, no o6LIqIroN,ry crroco6y.

O5a nolrnoHelrra rrlreror coReprxeHuo uAeHruqrrLlr,f cfier{Tp I{Jracca It5.
flonr,r4u:vrouy, flpr{ocrb noMlroHeHron ra}iixe oqellb 6lrrzsxa. Apyr ft 11pyr]r. JIr4-
I{rrr,r }ro7r{Ho crrl4TaTb [ocTiToqHo pe3fir{N1l{. o4narto n]l[1 pal]ABoelll4rr rJry6l4Ha
rr,rirraii ortaSrrrBaeTCrI oqerrb Ma.rroiil, r4 trr4cJro rrapIIItx JrulTlur1l) r.ioToplie [,IcI'yT
5orrr, uauepeur.r, HeReJrrrno, a B cryrrae HeAoAelllHr{I4 oaIeIIb araJro. floJrrra.E
aMnirrrryAa r4S}rerreHrrfl crropocTefi r{ecHoJr6no npeBlrrxaer 200 Hlr, rr I]pI4
repr4o4e B 3.05459 coallae'lcrr rrefioropar{ paBr{r,Iroorb Jrurur,l rr I4criaflreul{e
cnopo0Tr4, B oco6eFrHocrr4 AJr.fr HeHoropErx {a3, ecJrlr aHCIro3rIIIrIfI nop.fl[r{a
2 ,rac, Srtcroararlun raxoro floprrAna HepeAHo yrlorl]e6Jrruracb B CuueIaae.
B Izlepxce ar{cfro3rrrIrt.E 6r,ira ena.I[TeJrr,Ho Ho])oqe, r.lraeurrlt o6paaoM BcJre[-
crBrre vrrorpe6ileHu.E 6o,lee vyncTBr4TeJrbrrlrx rrJracrrrrron. Hpolre roro, rJraB-
lroe SepnaJro n cunreuse cepe6prurocr, oAr4H paa e rog B }rae u, cJreAoBareJrbHo,

4r]



clenrporpaMMr,r I-ID 85217 noryqaJrucb rrpr4 cralloM cepe6pflHoM r[ranslre,
r4 DTo 6LrJro npmvunor,i 6o,nee qnunubrx aH0rroBr,rquiir. Henorolloe trr,rcJro cleHrpo-
lpalrM n Cranense or{aBaJrocb HeAocraroalno llouep?HaHHr,rx[, rr ETo ran?rre I4x{eJro
CBOI'IN'I I]E3YJ]bTATOM YNICHI,IIIEHI4E 'I'OIIHOCtI NA6TTOgOI:IIII{X IIAIII{&JII,HbIX OHO-

pocrei,i. R cssera c Drr4tr Nrr,r rroJryarr,rnu 6onnmoe Brrar{eHtre AJr-fl cpeAlreto or-
HJroHeFIrrrI o[r]or"r cnenrpol'pax{nrLr Iurrr Ha}r{Aoro rr3 rtoxrroHeurcln. Eaer,rpyrrcr)
ga O -- C uz ra6nmqr,r na5nio4enrar:-r grn crenrpolpanrnt c gnor,inLlMr4 Jrr4r{ra.fl-
Mtrr, Mrrr tr{NreeN{ 4na Izlepnca -l- 6.7 y * 7.7 nu/cen gra I r,r II Hor,rno}reHra,
a AJrrr Cr,rr,rer,raa + 7 .5 u -F 8.4 Hu/ccx coorBercrrenuo. ET ra ornJrorreHr{fl
6o,rrrrc, rreM N,roiftuo 6i,rno 6r,i o?rrr4AarL. Cpe4uee anre6para.iecnoe BHaqerlr,re AJr-fl
O - C Ana Izlepxca u Arrrr Culrenaa coorBercrBcrrrro panno -l 1 .3 u

-0.4 xnr/cex.
Onpe4ereurae rrepr.roAa orraBaJrocb BarpygrrrrreJrr,rrr,]N[ oryflcrrr rro loii

rIpI4r{IlHe, trro rr}ITerrcrrBr{oorr{ rapurnx nl,rnr,rii oAlrl{ar{oRbl I,r, TaHr{Nr o6paaonr,
rtoMrroHelrrrJ HepaBJrr4qrrltr. Tonr,rto 6narogapx 6orr,ulouy r4rrrepBaJry Rpe-
x{e}Itr{, paS6uToMy IIa oTAeiIblrble irpor{e}r{yTnl{, N,ro?rrrro 6r,rno IIoJIVqr,rTr) BrroJrrre
TorII{oe 14 oAHoBHaqHoe BHaqerrr,re rrellr{o[a 6ea nanux*r116o aJ]rrTepr{arrrB,
P : 3,05459. 13 gaurueiiurcrr ue 6r,rno cAeJralro fiorrrrrrnlr yrvr{uu.r.L rre-
PI4OII IIYTEM BBEAEIII,IfI OTO1-O sHAqEHMfl P B PEIXCIII4C NO CUOCO6Y }IAI4I{EII61III4X
HBaAparoB.

To.ruo ran ?rre [pr4 l]emer{r4rir rro cnoco6y r{auMeuErxlrx HBa[paroB J{a}r{e
,AJrfl cJTyrra.E DrJrranru.Iecnort op5r,rri,r rre olpeAeirflJrocL 3llaqeHr,re fioflpaBHI4
H BpeMer{r,I [poxo]HAeHIr.Fr rrepe3 nepraacrpr,ri;i, TaK HaH 11pI4 npanTrlqecnu rtpy-
t'osor,l op6nre ETor EJreMeIrr rre I4Meer cyu{ecrBcrrnoto BHaseHrrfi.

Fllrare r; ra6.rrnqe rra6nrogcnufi (t) garrr,r Boc cvruecrneHr{L,re 4anni,re. (Daar,r

orcqllrarlbl or MoMeFIra 7, : JD 2[064i35.252. Beca AJrfI BCex cnexrpor.paMM
6u;rra npranflTll oAIrIraHoBT,I[,rtrr, Mi,t or6pocuJ]I{ noBce roJrrrno re cnenrporpaM-
Ml,r, r'Ae Jrn:aurn [pe[cTaBJrr{ror co6or,t 6uen4r,t B coorBercrBlrr,r co BFraqeur4eM

$aarr. 3na-reullfi O - C 4ua o6oux rtoNrrroHer{ToB rloJryqerrr,I uB Buvrrcreuull,
6aazpyrorquxcr{ Ha aJrel{e}rrax onouqarerLnort op6r,r:rr,r (Hpyronor,l),

Ta6;ruua I
I(oMnoHeHT I IioMlorreHr II;r--

I

3I1oxa
IOrrraIrcHrre

IHtr cnopocrb I o-o
HM/ceH. 
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ic*npo.ro I o-"
I r:rti cen. I r:u/cer .
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-88
-t0L
+86
+97
-utt3
-65
-62
-66
-74
-82
+69
.r- 109

.r-12 8_81
-88_80
+106
+104
-62
-64
+110
+u6
+112
+104
- Dt)

+r39
+{09
-55
+126
+134
+r1')*87
*62
-65
+94
+128
+127
+L27

+5

*tt
-1

6

I

__x0

+r
-11'12
-6

0
5

*' LI+
2

0
'-8
-1L,
,q

-1
-J- ,

-6_10
'12

-il
!,

+4
0

_10
-10
r')
--5
+3
+11
-121
+9
+4
-1 8

f"r
+8+5
+3
-F11
+10
+13

-,L7

-_6.

+-6
-o

+1
-L2
-o.
-16.r9
td_'5

0
0+t

+6*2
-20

+15+t
-10
-6.
+11
-l
+'1
+to
--t0
-o.
-4

0
to
TLA

+12
+5
+14

0-- 8.

.+ 8:
0

+2.
+32
+25
+15,

cropocrrl o*c
HM/ceH. 

I 
HM/ceH.

Cnopocrs I u-C
HM/ceH. I fiM/ceH..



tr{ugr,rouAyaJrbrrbre rra6JrroAeHr{.8 rrpe4craBrreHbr rra $ur. 1, rrpr4qeM MaJr],re
HpylI{HIiI orlrocflTcfl It I4epHcrtI4IVr, a 6o,nr,urtae - H cnMeI4ScItrrM [a6[IoAeHIrflM.
Ha6nroAenr,rn 6r,rrra pas6lrrr,r no (raaanr na 19 l.pyn[. Era paa6nnxa na6nro-
geuuit ne 6stta coBeprueulro o4tanaHoeor,l gnn o6orax nonrrroueuToB, rr rro3ror{y
I{MeercrI }lIroI-Aa r're6orrruoe paBJrI4tII{e B cpeA}reM BrrayeHrrrr rpaerr. B ra6ruqe
r{opMarrbHbix Mecr (2) 10 [epBhrx crpon orHocfrrcfl n noMlor{enry I,9 cJrelym-
tUI4x cTpolt - H ltoMrrollel{Ty II. I4e HopMaJrLI{Iix Nrecr, o0rroBaHHr,rx Ha cneH-
TpotpallMax c oAI4EoqIrL,IMI{ JrI{Hr{.frNIItr, B perueHtre BorrrJro roJrr,}to o4uo 6oree
yBspeuHoe Mecro, noropoe c o,qr4rraxoBr,rM Becolr 6uro orueceHo H naar[o,lry
noa,rrrorrerrry. B .lernep.onr cro.;r6qe ra6nuqrr HopMaJIr,HEIx MeCT AarIr,I BeCa,
noroprie upu6,rraerare,rsuo npolopqrroHaJrburrr qnciry clenrporpaMM AJrfl
ftaE{AOI-O r{OpMaJrbIIOTO }IeCTa.

f{rn npeqnapratentiror)i Hpyronoiil op6urtr MLr Eoryrrr4Jrrr cJreAyro[tr,re Br{a-
qEHI,I'{ DJIEMEI.ITOB :

P :3.05459
l/o _ *LB.b un/ceri
1i, : 100.0 ))

Kr- LOL.0 ))

I', s : 2426435.252

IIo cuoco6y HatrMerrbrrrux HBa4parou 6ura BrirrucfieHa c yrreroM BecoB
Hpyt'oRafl u orrr4rrrr4qecHafl op6raru. fJn;--r oguopo[Hocrrr 6r,rnra nnegeHbr Ho-
BLIe [epeMeHHr,re B ycJroBrroe ypaBHeHr4e Br,rAa:

I f cos u,*, * oos z, . x, f sin &." + cr sin a .r,

2.65 040 aB0 120 /.60 2,00

,dqa-:
dt

lDue. 7. Hpunaa cHopocret RoMtrolregroB ctrenrparrrro-4uofiuofr BBeaABr H, D, 85212
(zngzrz4yanrune na6rrogeuza).

MarBre fipyEctlI = TiepHcHaE o0@6pBaTopu.E, oorEllttre fipyrsr(z - Ca]rereacHas.
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rI€)
l:dVof ru cos a.dK ! I{cosat.d,e-Kesinotclal,

x. : d"K1, xr: clK2, 1r : - I{'d.:,, 'i : ' K 2A-' dc,
1-e2

d - 0.452sint (2 f c cos z), u : o 1- a.

tJ o p.ua,at r,t,t'te,tt ecnt'a

I

2

4
5
6
7
8
I

{0
IL
12
13
Ut
15
16
L')
18
t9

L.64tt
L.777
2.2'.18
2. 693
2.864
0.11')
0. 288
0. &90
1.188
1.355
7.6t*'1
L.782
2.218
q aql

2. 936
0.2L7
0.373
r.746
L29L

1.0
0.8
0.5
0.8
1.0
1.0
1.0
0.2
0.8
0.8
1.0
0.8
0.5
1.0
0.5
0.8
0.8
0.3
1.0

-2. L

to. /

-0. 5

-2.9
+4.4
+1.1
+4.1
+3.0
-0.3
-fL.o

-8. I
-7 .8
-3.1
-0.9
-3.9
-1 .'.)

-r' - o

+3.4

--1 .6
+4.D
-t .9

0.0

+4.8
+1.5
+4.6
+3.8
+0.5
+1.7
- 8.5

- 1.6
+0.9
-2.2
-0. 2

-2.6-r9q| -. "

- 8t.t
- 6/I.9
-r- 13.4
+ 91.6
+108.0
+rr6. 3

+102.6
+ 76.0
- 55.1
-- ?5 .6
+121 .6
+100.5
+ 13.4
-- 65.1
- 83.3
- 19.1
- 58.0
+ 89.7
+113.8

Ta6,rraqa 2

+(.1*-0.5

-0.2_a e

+4. J

+r.1
+6.0
++.J
+0.2
+3.4
*7 .9*0.4
+.2. 9*0.7
+0.2

+4.0

Hzme MbI AaeM ycJIoBIIBIe ypaBHOEIIfi AilE oilyqarl aJlJlllnruqeoftoft op6umt

N-a

111
2t
3t
4L
5t
6t
ll
81
91

10L
17r
12 1
13 L
t4L
t5 I
t6 1

71 L

t8 I
197

--0 .973 Ii L

-.8'.1t
- .026
+ .736
+ .924
+.934
+ .830
t . JJ'r.-.766
.- .938

0
0
0
0
0
0
0
0
0

f0.051 r
a.218+ .904
+ .414
+.133
1 .115
1 .288
+.645
t .o/o
+ .085
+ .538
+ .226
+.904+ .363
+ .053.1 .160
+.436+ .451
+.198

+2.4:0
-3.7:0+2.5:0
+0.5: o

f 2.9 :0
-4.4: O

--l.t:0
-4.1 : 0

-3.0 : 0

$0'3:0
-2,2 - 0

f 8.1 :0
+7.8 - 0

f3.1:0
*0.9 : 0

f3.9:0
$1.7 : 0

{2.3 : 0
*3.4 : 0

f e,010 : 0

-0.660:0
-5.582 : 0

fl .436 : 0

+4.6',12 :0

0 . Kn -0.237 *0 - .491
6 -1.0000 -0.6710 - .383o + .357
0 + .558
o + .845
0 + .648
0 + .347

+0.970 +.244+ .866 + .500
+.026 +1.000
- .774 +0.633
- .970 + .242
- .907 -- .421
- .779 - .695
+ .70'.7 - .701
+ .848 --. .468

Orcrofia MbI troilyqaeM IropMaJIbHBIe ypaBnelrufi:

+14.6 f {0.339 rc, -10.272 x., {0.146 zu' +5.631 . I .. +0.066
+4.614 +0.131

+4.358

-l-4. 395 t
+0.28e
+0.288
+0.126
+2.042
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o-c
CDei(ttnr IlpeABilp.

ripYIoBafi
rill/ceH

OftoH.Iar.
D,Ij1I{NTIlq.

r{M/ceri

O Horr.t ar.
ripyroBnf

HM/cen



flnnte cottocTaBJrenhr BHaqeEEfl tlonyqennhlx fipu perrrenur nopMalrbHHx
yparuenlrt tronpaBon [n.fi cilyqan npyronoft u DJrJr]rrrrrlrrecfioft op6lrtu.

1{ pyloslrt SJrJrr BTtrqecr(& fl

_10

847 857 s67 877 887 097 907 917 .qZ7 9J7

Aue. t. Orxnouesss O * C Infl EsAtrBuAyangubrr na6;rrogernfi

1I/s:-0.6 LVn:-1.,1
A ff1 : --l- 0.2 A I(1 : { 0.3
\Kr:f-1.2 LKr:{1.4

A I: { 0.014
Ao--l-0".3

+t0

Or'oro4a troJryqaeM
oml{6Hu.

rn, sin$ ri

ol(oEqareJrbHble

I(pyroBas

P :3.05459
Vq: -177 9 1- 0.{j
r(1 : 100.2 t- 0.9
K,: 105.2 + 1.0

To
01 8in i
a2 sio i
7zl sint i

3HaqSEU.fi AJIeMeTITOB U trX BSpO.EIIIbIO

E,nnlrutuqecnan

P - 3.05459
7o: * 77.4 * 0.9 rru/ceri

ff, :105.4 I 0.9 D

e:0.014 + 0.003 u
o1: 0" t0'.2 ?
<,r, : t80o t 0".2 ?

ItpyroBaf, erflunrr.recxar

24,26435.252
4209000
Ir219000

1 .41
I .34

2426435.252
4208000
4418000

I - *t
I .34

IIpr peureur{n rropMarrr,Hbrx ypaBrren-nfi u.o_.t{ooo6y_}rar,rMenrrrur{x KBaAparoB
Berarrr.rga xpee yrreusurrrJracb c 185.4 Ao 159.2 u l8l.4ur,tr cJry{arr npyioBoft
tr .?JrJrlrfrrr{qe0Hoii op6trr. Xorn ero roBopur u rroJrr,B}r Hpy;oBofi bp6Urrr,
l{o .I{yMaeT0.fr, qTo o6a pesy;nrTala no cyu{eorBy paruolpaunrr.

3acnyrHnnaer BI{pIMaHLrrr ro o6crorrreJrr,crBo, qro Br{aqerlufi o - c gtw
LnrAr4Br.rEyarrr,rrbrx Ha6nroAerrtrfr ?Iepncrorl 06oepBafopr.ru o(Hapyx{rrBaror c4-
creMarr4secHr,rit xoA c orroxoft. 3ru ana.reirafr 0 -- c-, t:peguv.e'ir.ra (I-rII)/2
Earrocelrbr Ha {ur. _2. clruezscnue Ha6ilroAerrafi (23 iua.rer{z.fl o - c-i'ix
noMrroEerrroB I u II) pae6pocaHr,l Ha ArrrrurrrilrZ rrpoMe]nyro]r Bpelrerrr4 18 ter1,II AJIS IIux 'IaHOi,i xoA }le lvtol. 6tI 6r,trb nugn.rrerr, fia?rre ecnr,6r,r nocienHnii
4 l,Iieecruq I{Dirrrcrioii o6cepnrr., 1,. II 

4!)

I

.t :.



6ua fleaueu. I,Iepncxue ua6nrcgeuux (39 auauesnft O - C Ans HoMnoEeHroB
I u II) paclroJro?r{eHr,r oqerrb noMtraKTHo B qerrrpex rpymrax u oxBarBIBaIo?
Bcero Jrrrrrrb 85 lueft.

Hurre AaHr,I cpegrrue anaqeurr. O - C sMecre c Bepoffrrrbruu omz6naur
gua namgoft uB qerhrpex rpytrn AJrE noMtrorreuron I u II s orAeJrbrrocru.

I
2

.)

4

852.4

88J .3

906. 6

e29.9

*5.2 + 1.1 HM/cen

-4.6 + 1.3 ll

+2.7 l1.7 ))

+9.0 t 1.0 D

-2.5 + 1.3 HMiceR

-f.5+2.6 D

+3.9 + 1,7 ))

+10.6 + 3.6 ))

t7

8

13

7

Dtor orcteltaruqeonur"r xo4 He Mo?fier 6r,t.r o6aaan rreBepubrm BHarrerrr,rflm
,JreMeHToB op6urr,r. Tpe6yercr ganr,rrefiiuee r4ccJreAoBaHue, ur:o6rr BnAerb,
,rMeeM JrA MH SAeCb AeJrO C I{lJlleHeHlleM CIdCTeMarraqeCHOtt OruU6Hv na6.rrrone-
r.lraft utu c trraMeHeurreM cxopocrlr qeHTpa rfl?fiecru crrcreMlr.

t( pun crra n acrp orlraau'recx a n o 6cepn a r c pl{rr.
Illeplcrraa o6cepnaropua Llnxarcxoro vHI{Bepcul'el'a.



AI{AAEMI,I'1 llAyr{ C C CP

Iil g B E C T IT fi It P hI U CH O fi A C T P O O PI 3 }I AI E C IT O U O B C E P B A T O P }I I(
Tou Il, 1948 r.

r4fi OJr ruo RArrurI ctrl, ftirPA yTJTEPOI(H hlx $BESJ{

E, t[i. faae n f . A. IIIa,fr*t

l-i y.rac:rnax crror{Tpa, oto6ogrrux 01' MoJrer{yJrnpnr,lx ItoJroc, ldHTc-[tcl{Ill{ocrt oAxlcx r{
'l-0-\ ,{{e aT0MELIX JII,IDI4II B CneI{TpaX XOIIOII{LIX I]BC3A yrJ]eponHoi{ II (IICJIOpO[[0I4 BeTB]i
(Hl'r - M5) ea MaJrErM ,rcrrJrroqerrrrctrr ollr{Har(oBa. Ilocleguee clpaBeAJrr{Bo [arr{e B orrlo-
nregr{E rrenoropr,rx ruuuii l,-e I, Cr.[, Mn I r Ip., rorenq]raJr rlor6y]r(Ac]Jr{rl r{orophlx JJe}r{ET

I rrpe/(eJrax 2,0--3.0. 3acayxnraet BnurraH[rr 6tr.rroe nln MeHee oArrHar(o]]atr I4IITeflcrIE-
rrocrb oJ{Eflx u rex me runni.i Ti I r olenrpax BBeBA N u K5 - M5, uecnorpl ua o6pa3o-
Baurre B rrocJreJ{Hr{x MoJroHyJr TiO. I{all6o,nbrrtr.lr.r paaJrrlqr4eM B orIrorireur4tr aro}rHoro cneltrpir
Merr{fiy K5 - M5 lr N Rsrrrel'cn oroyr_crBr4e ts [ocJre[]rux ;ruulti.l [orJIoIqer]ErI BoAoPoAa..
Pacoliorpeu Ro-rrpoc o6 orrrocrtetrurolr'o6n;rnn arordor Na e xo,ttollrtttx BBea[ax ylnopoguori
I'I IiECJIOPOAT.IOU RETBE]4.

lJgallrlc,rrsuoe rr.RC.rro a;lerrrnfluunponarrrrrnx r rrou4errT ripl.Tr(r4poxaI{JrrJx MoaoHy.rflp-
nr,r:< IroJroc o6lrapylr<erro Ha yqac'rHo 4300-li5B0 r\, rlarttttu r,6paaou u tnuyarturoii o6-
Jtaoru cner{Tpa. Izlauepeno rle Merrec 3l Cranorofi rroJrocrr Cr, 12 no.rtoc {ruo;ce'ronofi cucrerrvrhr
()N r ogrra rroJroca CI{. B cnermpax yrJrepo[rrBrx 3ne3I( BUepBr,]e c6nap1 ?fieHr,r I'JIaBIrLre tro-
lrocr,l MglI. Tla,raque CaIl a CcCl rrf eAcraBJl,rcrcrr repo,lrHrJM. Bneprlre tr:MeIeuH a J]Aerr-
'rrrrlrnqzpouarr,r rrc Molcc 56 rorron ltpacuoii cflcrcIubJ CN, O6traplltrc.uo 27 flocrotreplblx,
20.nepolrurrx n 25 BoaMorr(rlhrx MoJrenyJrflprrBrx IroJioc, tr[er]rrr{rlraldrzlr ilJrft r{oropllx Ee
Aaercrl 3[ecb, xoT'r rracrr, Iz3 ]rrrx EeporrrHo o6Rgana C13 N14 (ra6il, 3,4,5).

OrMo.reilo 23 or,ilenr,nr,rx 6onee r{Jrrl r{eHee IilEponux yqacrna xertpepbn;rrux ilor'.qo-
rulurrfi, rrBJTrrIortflxcfl -xapatrepnor'r oco6ennocrrro c,nexlpa y):nepoA]Illx 3Re;3/1.

IICTYIIJIEHI,TE

llay.renrae otrer{rpoB BBeBA HucJropolrtorz a yrJlepoArroft BerBu uAer oqenb
HepaBHOMeplIO, B aracrHocrfl B orHorueHr{u \ilrrlJ BoJrH nIrH[it rr rIoJIoc r,r ux
zIeurr{lmarlrara. B ro rpeur ftar! B fiocJreArrue 10 .irer oly6iluKoBaEbi tro-
Ipo6uhre crrrrcnrr JruHurt n rroJroc B crrenrpax BBeBE KJraccoB B - M, uoayueu-
Hrrrx trHorlla o oqerrb 6onr,ilrort 4zcnepcraeii, Mbr ,4o cux IIop co6crBeHrlo Ee
r{MeeM eHoJrbr(o:rrtrr5yAr noApo6nr,rx curacxoB nr,rHufi u [oJroc B cneftTpax yrure-
poAEr,rx 3BeBA. CnucoH, oly6fluKoBaHHr,rft trllepncHofi o6cepBaroprreri, oqeEb
o?t]p z oxBarhrBaer AoBoJr6Ho orpaHr4qeHHyro o6ilacrE crreHrpa U]. B pa6orax
pallilllqHbrx aBTopoB rro yfJrepoAHr,r^,r sBesAaM r]o cyluecrBy I4 rre craB[{Jracb
saAilqa AaBaTb nogpo6nrre crrltcnl4 JrvHuii Id rroJroc. MerHqy TeM rroTpe6lrocTr,
1r ranoM cl]ucHe uMeeT0rr. flpent4e BCerS 6pocaercfi B rJraSa To o6croarenrcT'no,
q'ro ctre.r{Tprn 3Be3A HJracca N Aononr,no cxoAHbr co cler{rpaMr4 3Be3A r(JtaccoB
K -- M B yqacrne 4200-4300 u oqeur, paarr4qrrbr B [pyrr4x yqacrmax cren-
rpu. B oS,nactn 6onec ropo'r'lirxx BoJrrr .reu 4200 paaJu4qrae Bepo-rrrrro 06r{*
:Jalto, c oAHoit cToporlbr, HaJruqEIo Bnaqr4TeIbHot,o rlr4cfla [oJroc ,rSBecTrrr,rx
R HeIrSBeCrHbrx Mo;rer{yrr, a c npyrofi, e{{eHry {raarauecxoro aHpanr4lloBarrrrfi.
floc.negnee flBJrrroror{ ilpurlr{Iloit oqeri"b 6orornnx alloMaJrui,i ts r4HToHcrrrnoorrrx
Jruuutt, [a]rie ranr4x, HaH F'e ], Ca II n ap. [2],
-l* .'r



'-tl{o -oco6eu}I0 or{JIb}Ioe paailuque i{Nrecr ,uooTo ri Huaya,rsuclit o6.[aoln
onenrpa. Doree roro, Br{ByaJrr,rrafl o6nacrr crienrlloB N n K - M r.racroarno
pa3ruqHa, .rro B Hux ocraero.s oseub nrano o6u1ux 4eraaeii. B anee4ax nJraoca
N n rna)rglruofi o6nao'i'lr cnenrpa r{BBeclso Her{oropoe uzcJro [oJroc, oro]n-
fiecrBrrfleN{r,rx c MoJler{yrofr Cr. I3oo6rqe cy[IecTByer MHelrr.re, .r'r'o i] aroii o6-
JIacrIr crienrpa I{Meercrr 6o.nruroe qrrcJro rroJroc, o6naanur,rx CN. I{s ouy6alr-
KoBaIrHLrx Meppun.nont IX,Ierrill] d-rororpar[r,ril creHrpor, aReBA yr.rrepo4uoi,i
BerBIr 14 aa6oparopuoro cnemrpa CN r: nnrlrpanpacrroii. o6nacr:r{ coBepureHrro
oqeBrrl{Ho, .rro 6o;rrurr{Hc?Bo ge'raneiil BAecb o6fl3auo CN rr }ro?fier 6r.mr,
Ap-yrrrM yrJrepol{rJLrrlr coellllllel.Irrfl,V [31. To irte Beporrrrro ],r\[eer 1\.{eo1,o m Arrfr
xpacHoit o6xtrorn cnenrpa [41.

O4uano tsa TvIaJILIIT rIcltJrIorreHr,Ielr oro?r(Ae crnJlcr{r{tt ur: 5rt;rlt o[eJIaH6r.
Iloo;rre;quec craJro Rosllox{rro JrrII[], opaBI{LITeJrblro HcAilllrro rrocJre ouy6runo-
li:\rrrrfr ;rra6oparopuLlx [arrl][Ix. Ilalr roJrr,Ho r,IaBecrr]o r,r3 riparnor.o orqera,
vro (Depeu6ax u f{ogeu [C. Fehrenbach, A. Daudin] Bar{r{Marorofl oro}KAe-
orBJreHr4eM noJroc flocJre[oBarerr,nocreii -r 3, -:- 4. - 5 Hpacnoii ordcreMlir
cN [5].

Iiexrp 'lrl?rrecrlr nac'r'oauleir pa5o'rr,l "itt:?iirrr iJ I,IBMeperrulr Brrayl4reJrbHoro
irucfia tr1era,nert. B o6nacrr 4300-6580 r,IbI Nrolrrrr yBeperruo orolmAec.rBr4rr,
3t no.nocy Ceauonor:i crrcreNrr,I Cz, 12 rlorroc {xroneronor:i crtcreNrri CN, 5(i
ro"rroB xpacuor:i clrcreMLI CN n net,rtoJrr,Ho IIoJroo MgII. lllreroron nonoBpeBae-
Mrne orolnAecrBJreHI4.E Ir c Apyrlrlrrl nro.rroltyJralru. ltporue roro, MbI cl6uapyntu,nr,r
72 nelranecrrrbre MoJreHyJrrrpHIre rroJrocr,I, IrB noropHx nrr,r ocn'r'aeM: 27 Heco-
r\rrrel{rrbrMrr, 20 reponru6ll\{I4 trr 25 noarromrrr,Irrtr.

Oronr4ecrn,nelrr{e rroJroc rrl}neJloii }IoJrer{vJILI C13N14 /{Jrfl Hpaonoii czoreilrsr
6yner cAeJrarro Bo Bropoii qacrII aroi:r pa6o'rl,i. Llro6rt BbrloJrur4rb fiocrre[H]oro
BaAaq)r, r4Meroqyro 6o.usutoe [pI{HqrIrI,IaJIrl{oc alraqeHtr{e, ueo6xo4uuo rrMerr,
carruit nogpo6ur,rii crrr4cort Bcex Jtreraileii n crex'rpe ar?rx sBeBA. B vac.nocrra,
r{SBeoTrroe ocJror\nHeHue cBfIsaIIO C TeXI, qTO ItailrAafl Ir3 lroJroc ltromuuupyrcrqeil
MoJIexyJrr,I C1?Nr4, a ranlli? C13N14, cocrotrlr I{3 rlt,rlnl)o\ llcrnefr: "R21, Rz,
R, rr Qr.

flpe,qcrannaer ilanlre r.IHl'epec cpaBuelltre aroMHLIx nuur.rii vtnt 1r.enil
raHr4x DrreMeHroB, rtax !'e I, Cr I, Mn I, Ti I u gpyrux, r{oroplle .sBJrErorcrr
o6ululrra B crronrpax BBeBI ylJrepoguorYr Ir r{I{cJropoAHoit BerBeft. B vacruoctra,
oro orrroor{rcs H Ti I, vactl Koroporo B aBeBAax fiucnopoAHoi,i ne'rnu vxoAl{r
na o6paaonaHlre MoJreny.rrr,r Ti O.

f{eranrnoe oro}n,qecrBJrenrae .nznrar,l ra 6nenq B Bnaya,rr6l{oii o6.nacrra cuert-
Tpa BBeaA N uosnoafler s ugsecrnort cretrel{I{ floJrytlr{Tb rrpe4craBJrenue o6
aroMHoM c[eHrpe 3Be3A M, HO'rOpr,rf,r npaftne saMacKIuIpoBalr IIo fipuquHe r]oc-
loACTBa s a.roft o6fiacru crrefiTpa orreHb MEoroqucfiea]Iblx crrJrbunlx lr IrJupo-
Krrx rroJroc TiO. Ilocaeqr{ee c[paBeAJrIrBo B ToM cfiy.Iae, ecJrr{ 6yuer Aorraaauo.
.Iro n o6ilacrflx cnenrpa, cRo6oAHbIx or MoJrexyJrrrprlux IroJIoc, r{HToHCr{BHocrr,
nwuufr MeraJrJroB o[rrHanoBa ts clenrpax HlrcJropoAuoft u yruepo4noii ne'r'neii.
Haupulrep, rrHTepecuo Srrarl, ftaHoB co6crseutro n geftcrnuteJrbuocrlz [y6aer'
Harpr{fl, Hamyrluiica orrexb cra6r,IM B clrexrpax xoJroArlblx aeeag M. Hanoueq,
'ranoft cfrlltcon uuuufl IrI froJroc B crlertrpax ar:ea4 N, rroJrvyeHullri xotg 6r,r rrplr
MaJrofi r{Jrr{ vMeper{rroii gracnepol{u, Bopo.srHo 6yUet rloJreaelr xan nenoropr,tii
cIIpaBorrHrrn [ppr [poBoAeHEr{ pflAa rrccJreEoBaHrait, Hacanrr{uxofl r[uauvecxoft
rrl)14poIIbr 3rr{x 3Be3A,

Moxret BoBrrr4r(r{yrb 0oMHeHIIe, HacrtoJrtKo raHoi,i L}IIr.Ico}r, uorroB&HHr,rii
rra MaJroii AIrortepcrrrr, r{Meer oMEIcJr, deiic'r'elrte.rrbuo, rrorrrl4 ]rce aroMrrr,re
xf4t;rtrvt ,rBJrflrorcrr 6nenAailrrn, flpaa4a, B arl{x 6rougax qacro rorbno 1-3
rtoMloHelrra flBrrrrlorcfl IJraBHr,IMId. l[tO iHe fiacaercrr MoJreHynflpHblx lroJro(i,
1ro Marrar{ Emcfiepcu$ B I.IeItOrOpI{x CJryqaflx l{Meer Aa}Ite Heltoropoe [peIdMY-
qecrBo. ld;rrr goMlrul,Ipylouux B crrenrpe noJroc CN, nan cocro.flIlll{x Ira r{e-
.lrnpex foJron =R21, Rsr Rr u Q,, or:AenenHfnx AocTarotluo SHaqETeJTIIILIM BBar{M-
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r.rHM paccrotl:u\te'i4) rlarua Al4cnepcl4tr ,r.tsrrser(rrt l(ouycruMoi,i (36 Aimm u 150

^ 
/ t?,: 5: T,X;r",-l:, -,"."1'^"#,ju',"#T 

) 
o o,, o u o o, r a6 nwse 7, r o il y c eH u.

oclIoBaI{IlI{ uanrepenlriil clenrporpaMM SBeBA r{ilacoa N, uoayveuurlx B [onoe]I-
rrrre rogbr s CuMer,rae na 40' perlireHrope. '

Errro rasuepeno Bcer-o 23 cuenrpolpaM[,IbI, crrucott noropr,Ix flan n ta6.n. ] 
"

Cnen'rpanrnr,rfi nnacc ,qau rro crapoii u no noroii xuaccut[uxaqnz (Hznan
u Mopr:au) (Keenan a. W. Morgan) t6].

'l' a 6.rr rl 11 a I

1,,1 .l)isciunr
ti0, c6j

H. D.

1936 .Arryc'r I
1937 ONra6pr

1g
1937 Oxta6pa

2tt
1940 Anryor 14
1940 Cerrrn6pl

7
I940 Cenrr6pr

10

1940 I,Ipns 4
Dg
D18
,> 18

1940 lilrolr, 21
. otD al

1940 Anrycr 5
>, 27

5383-6065
4871-5634

4435. 4871

4318-5014
4030*5396

4496-6496

5173-6496
4496-4941
5L1B-6496
4553-4856

5173-6496
5173-6496

5394-6496
5233-6496

U Hvdrae
N2, " C7.

V Coronae
Bor. N2,

C6,

IJU Aurigae
N3, c53

Y Canum
Ven. N3,

C5n

RY Draco-
nis N4p,

CL,

OOracT ;
cI]ertTpir

5161-6357
5167-6465

I

l9;ld Anpu,,rb 2,1 a,.OO ,.C'.lO

u 281 5633-60:j2
Mai,i 9 I atvo-z.soo
,> 9 lsoSa-o,,go

I

'l 935 tr4roilr, 27 | 5670--65di
{940 AsrycT tTl 6074-65{.3

I

I

i940 Celrn6pr I r*4vt; 485ti
7l

Ceur:nfi1,r 71 5113 6514
I

{ 941 Arroe.rr, 241 5 I 67 6541
,)' 271 5167- 6/172

[{toHr 4') I !'i'rg 'il\'t

(3{8 Bir-
mingham)

NO, C6.,

RS Cygni
N0pe, C8,

WZ Cassio-
peiac Ntp,

Cgr

{9tr0 llrorl !1
lLwlr'n 27

Jlyveran cnopocrr,4nn 19 Pisoium 6r,r,lra esn'ra r,ra Harailola Nl.ypu, ;1ux
(r(l'raJrr,Hrrx BBeBI-14B cr]rrcxa Courpop4a (R. Sanford) t4] .

Cpegnax orurz6xa rrBMepeHr{rr pesnr4x.nunuii B crrenrpe l9.Piscium B o6
Jractu (500-5200 paBHa * 0.09 A. 13 nueyarurofi qacrr4, r4e cuenrp cocront
IrotITtr ucr{JrlotrrrreJrr,Ho IrB urlrponrlx 6;renl I,I MoilenyJrflpHblx [oJroc, ToaIHoc,r]b
uilMeperrlrrl BlraqlrreJrlHo nr{E{e. flrn cu.nr,uLrx Jll,rrrr4ft cpeAHrrfi otIII46Ha co-
(-irarrrrfler -t0.22 A Ars cepeAnHbr llerarrr4 r,r +0.26 A [.rs KpaeB; auailor.rra{-
Hhre Berrarrr4HrJ [Jrfl cila6brx J]aHrlii *0,27 rr .l:0.28. 3'rra uncna, Beporrrrro,
fiecHoJrLfio rrrrlHe peaJrbHoft ToqHocTtr r4BMel)eHuii, Tan rtaH oHr4 6r,rnr.r rHnegenr,r
I{it ta3MepeHuit ucex BBeBA Ir Moltyr 6t,ttr, rcHairren.r,t outu6HaMlrr JryrreBbrx cHo-
pocrefr.

Cucrenaa'r'ra.{ecnan orxu6na Ailrr BI{ByaJrr,Hoi,i o6nacua 6rrua sr,rae4cua r,ril
IraMepeHrrit 6 asea4 uo Ha6ilrogeHtrnNr 1929*1941 rr.. Osa or(aaaJracr, paBuoii

-0.1B A, * 0.19 A n - 0.22 A coorBercrueHrro llJrr{ o6racreit: 4859-5383,
5383-6065 u onoro I-I*.

IJr,rua npor,r3BeAerrit raH?no oqeBHa cr{c'J'e}rarrrvecnoft paBr-rocrrd }re?n4y
IrarlrrMr4 [JrI{HaMrr BoJrH r,r [raMel]errlrs]ru Xartr, Stnepualra lr flapirxepcra
(Flale, Ellerman, Parhhurst) [1]. CpegHfl.rr paBuocrb B cMhrcrre Crlreraa -llepxc B o6ilacrr 5167.*5850 omaaarracr panuoii gta cepeArrrrbr ulrnrali

0.31 A r gra npaeB * 0.1 .r\.
flprl lrarrtepeHaflx rrpot4aBogrrJracr, Tan?rrc oqerrna r4Hl'errcnBuoc'ut .nuttuft

rr lrpou3RoJrruoli gecflu6a.rrur,lrort IxHaJre; oqenna { onrra.{aer. oqeHb cIa6r,re,
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ono BaMerrbre Jrrrntrr,r, 2 - ora6ue , 3*4 - yMepeHnue, 5-O * ,qoBoJrbxo
cqJrbHr,Ie, 7-8 - cuJrBrrr,Ie n 9-10 - oqeHb cl4Jlblrbre Jrr.F'uNt.

Ilpegeil' BEAuMocrIr rnnul-r Ha Hamtrx c[enrporpamuax npu6rlrauTeJrlilro
coorBercTByer cJreAyroquM oqeHHaM B [pyrux flprrEflTLlx IuHaJIax:

O6rracr6
IeHHep,

e Bootis [7]
Poyruog, I

conuue 
I

4000 --5000
5000--5900

5900

\
5

6 ttitu 7

l,
l\ i
t(

t,

Oan.rfl.recxr,r [pr{ ororl{AecrBJreHr{r4 rvr},r [pulrI{MaJIIr Bo I]HI{MaHlre JrnElrE
co SHar{urefil,rro Meur,[rr'rMr{ ollenxaMrr (go 2 no [rnaJre Foyuau,qa), TaK r(ar
oHtr MOryT yqacrBoBaTr, n 6aetrgax nrn 6i,Irr ycmJreHlrllMn r: aneagax N.

CpanHenue aarueli flrn&Jrr,r c r{i}MepeHr{.EMr4 troJrHoro fiornouennfi Teft-
r{epeeM (A. Thackeray) [9] 4r.rr i.B ;rr,rHI,rft Fe I, Na I, Mg I u nusyaar-rroit
qacru crenrpa rroxaalnBaer, ltro satu stlixlturi [peAeJI BIdItuMocrI{ aRnRft
coorBercrByeT 0.15 A nonnoro fiorJlolrleqr{fr.

Cuenrp 1 9 Pi sci urn so r:ceit raauepeuuoiir o6nacrr 6r,rn conocra BTIeII
I{a cnenrllonoMrraparope oo cnenrpaMll a Boot,is n a Orionis c roft ?r{e Al{crrep-
oueih fiJrrr BhIrrcHeIIIrfl otnn.Iuii B r,IHTeHCEBHocrflx arauuft B BBe sAax
N or K n M. Or4eaBHhIe yqacrl{tl cueltrpa cpaBHI{BaJrI4cL ral{ffie c o Certi ,

cr Herculis, 7 Cygni rr BBeBAaa{Ir S *R Andromedae, R Gerni llorum.

UAEETtroUItAqtrn ATOIIIBBIX .UuHl{fi U BCTPn qAEMOCTL AJIIIMIIHI'OII

Or.a aaga.ra BecLMa ocJlofi{rrrrercH Ee5r11fi o6ctostelrcTBaMl{. Ro-nepnux,
[ptr Aucrrepcur{, noropylo Mbr yrrorpe6rraru, Jrvttr4tr aa ne6our,lrl,IM acxfilose-
rruelr flenrrx]tcs 6,nertAaulr. flpanga, s 6oflLlrroN{ rlucJre cJrytlaeB r a'roft 6neufie
o,qlrE, ABa trJru rpla rtoMrlolterrra t{BJrflroTcfl l.'JraBHLIMIr. [{r,t c.I[Tarl4 BO3MO]II-
rrrrrM trAenTuQmqrapouarr, rra6nroAaer,Ible AeraJrI{ JrI{Irrb tr}rtelt cpaBHeHI4fl lra
rrlenrponol\rnaparope ouefirporpaMM BBeBA r(Jracca N n I( - M. Han 6yiier
noxaaarro [aJrbrrre, s cno6ognurx or Mo;reriyJrflpullx IIoJroc yqacrnax crreltrpa
BBSBI [oa,qrrr{x H.rraccoB K lr Nt r,r yrJrepoAHlrx BBeBA N unterrcusuocrl{ MeraJl-
Jrrrsecmzx u npyrrrx ,n:,znufr. Ba Hemoroplrlrr{ r4cnJrroqeuuflMl4 AoBorrEHo 6uuenu
Apyr H l{pyry. flonngumouSr, aro orqacrl4 cBtIBaHo c rcM, tlro B upeAerrax
reMrreparypr,I, clta?Irer{, 3400-2700o, r{}IreucrlBHocrb }IHorI{x aroMIrLIx
nnnrrfi MeHfieTcu uato" E'ro Aaer ocHoBaHI,Ie [prlHflrb, qro !I 6neugr,l B al{aqp]-
TerrbHoM qrrcJre c;[yqaeB 6ylyr 6onee ]IJrrI MeHee oAI,IrIa(oBLI B SBeSAax

M n N. Mr,r uonaraeM, tITo ecJII{ EJrr{ Tex IrJrr,I Apyrux Jrla}II4I"{ RMelotc.fi SaMer-
IIEIe peaJlLlIbIe pa3ilutIIIfI, To oIIII Br{.flBfiTofl l]prl Tt}}trIX OTHOCI4TeIIbIIbIX O{e}I
ltax urrTer{cr,Inlrocru. Stnu o6ycnonaunaetor I,rBBecTrrafl r{euuool'b oTI.Io-
or{TeJrbr{r,rx orleHor{ flpnocrr{ ;rr,rtrrit r,rnu 6nen4rrpu cpaBIreHI{Ir clenrpoB 3Be3i{

M lr N ,qalr{e B cflyqae yrrepeunor,l l.r manol,i Al,tcrr{)pcr4l'r. ,(pyran rpy4}Iocrl
n rageuu.r{uxaqal4 unulart ilpl{ perueHIIU Bonpooa O BOrpeqaeMOCrlI paailIzq-
nTrrx oJrerlr€HroB Banilroqaercrr B a{{renrc (ruanuecnoro DHpaHrlpoBaIrIr.rI B Tex
ysacrr1ax orrenrpa, rue r,rMerorcrt w6o i\{oJrenyJrflp}rr,ro rroJrocbll ntl6o soo6[re
lrenpepr,rRl{hre florJrorr{eHurr. B aronr cryqae r4rrrollcrltsuoctr nraullii Mo?rter

uacroJrbno yMer{rrxrdrbc.E, qro n4euru( nnallr{fl I{eJraerorr BarpyAIIIrreJI},I{o[i
BcJregcrBrre 6our,ruux arlonraauii B IrIrreI{cI4Brrocrl{. 'far, IrarrpI{Mep, ,HaH
aro cJreAyer r,r3 rlr4rl{pyeMoft slture pa6orr,r [2], currr,Hble iluLillu Fe I 4045,
\,063, 4073 B Henorophlx BBeB,qax N geaarotca eABa BuAI4MLIMIT. Eaanpyacr
I{A AaHrIErx ra6a, 7 u C,qeJIaHHLIx oIIeHHaX IIIITeHCI{BHOoIn 6ueUA wu xms.aw
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uo orI{oIueHlIIo rt 3BeBAa}I fiJraooa M u K, Mr,r Mo}r{eu [oryrrn'r'b rdgBeoTrroe
lpetrc'raBJreHI{e o Borperlaeuocru paafiuqlrr{x arreMel{ToB, rJraBHrrru o6paaou
cpaRHureJrb[ro c reMr rrro ffMeer Mecro B crreHrpax SBeBA M -K. Tax Kan
0Jra6ble JII4I{I41,I nplr uaruei,i A?IcIIepcIlm [eJlaror0fi BI{ArrMbrMr,I ToJtbno TolAa,
HorAa DHBtrBaJreurHar{ i[fipr,rr{a rrpeBocxo[nr 0.1A Ia?r{e B o6rac ru onono 5000,
To MEr He NroH{er\{ rperer{AoBarb }ra ro, uro6r,t garr crIECoK BcrpetraeMr,rx
SrIeMeHToB. Telr ne lteHee ueBecrHrnit I4IITepec trMelor AaHHr{e o HeHoroprnx
SJIeMeI{Tax, [peACTaB"TrerIIlbIx 6onee oa,IIbHLItIIr JrAEntrMr{ nJrlt r.rHTopecrrblx
B TOM I4JII{ IIHOryI OTHOIIEHI{II.

II. "Thanru nor,rrorqer{r,rfr oroyrcrgypl'r R BBeB[ax No eo4op<-rg rrcrpesaercfr
a aMlrccml4. flpn nepexone oT' 60000 m 3000o u 27A0o 6otrlqnauoscruili r{ramrop
yMenrrrraercn u 103 m 1010 coorsercrBeuno, B rzrarrrax Mi (f onoJro SOOOI
BoAopoAIIhIe Jrvr}jrrtt eule AoBoJrbI{o CI{JrrrIrbI. Hn.ir.nercg Jrr{ oroyTcTBtre BoAo-
porHr,rx araur,riii r N anouanuer,i? flpnHralraa Bo Br{trMarrr{e, qro Bo[f,po4rrE{e
JIUHEI{ orcYrcrBYlor B SBe3Aax N garne uocronHxoft IrJIt4 lrogrrr nooro.gnuoizl
flpxocrr{ (xax, ualrpe^rlrep, B 19 Pj sciuru), reuneparypa Horoprrrx yorner 6r,rrr-
HeMHorI{M Irraxte 30000, Mo}I{Iro []/[{aI'L, uro sneafir,r N-s oruo111eHr{m r{Hrerrcr,rB-
I{oorl{ flIr}rl4iil H alronra;rlHbI, ecJr?I ctlurarl aBeBAr,I M5 nonnra.rrbHrJMI{ B orrro-
rueHlrt4 BoAopo,qa, l{anlloTrau, ec.rlll crIIITarL, qro rflrarITEI 

-M 
aHotratrr{Irl B or

IIOIUeHrrn 5Onrruoi,i cI4JrrrI no4opollHlrx lunmit, To SneBEri N gnn.rrto.rcrl, Mo]nor
6urr,, noplra.i-rbrurrMr4. Bo BosHol,r orrvlrae, npu ? : 27000 A.na Me Bo[opoArrLIe
JIUIIUI{ He BI{AHLI.

- He6ea'rurepecuo o'r'Nrerlrrr,, q'ro yrilepofirrar{ BBe3Aa R cor. [Jor. Huacoa
G0 uueer oqer{b MaJroe fipoqerrrrroe cogopmaur{e Bo,qopo4a.

Heo6xofiuuo or[{err4r6, qlo rroJrocu rr.rApuAoB yr-JrepoAa u uar.nr.rr cFI
u MgI-I B crrenrpax arc.aA N rroBagr{MoMy cu;rrnee .r'eM s M.
, Na l. ,[ua pr]I(a yr{aBaH}rhrx r-rr4}r{e ar:eaq N Mhr onpeAeJruJril uB cloxTpo-
{ororuetpuvoc}rr4x raanrepelrurt A}6le'ra D, -+- n, anruranenrnyro ,rrprny'w.

11,5 A
20.0
.tq

i\.7
56.5

D. +, I), u t:ueHtpax aBeB/{

-_ lluxre ua {ur.. 4 v 2 xnt flaei\{ Mrrnpo{r<;rorpautru g,n$ WZ Cass. z V Cor.
JJor.

Peaonagcnue JrltlrrrIlt Na I n Hexorollsrx BtseBAax l\ nu.rrnroron narz6o,le11
j4IIT0HCI4BITI{I{V r{3 llcex ilTon'IHr,tx Jlranrlr-;i ts C[eHTpax nlo6r,Ix r{Jra0coB, BnJIIo-qafi fia?ite JrI{HI{I/I Ca I.[ ra ]I. Boeur,rnaer Borrpoc: rrro -sBJrr{ercn arrouanaeii *
6olrulan Jrn l4trrel{otiRHocltb JrI{HrIIr Na I n aneagax N ranu MaJrar{ r4r{reHCr.IB-
flocrL Drrax ,rr.rqnit rr srje3Aax M? Ocuoni,rBa.flcr, na rpopuvne caxa znn na 6o-
"rree pa{ranuposalrnor'i reopl{I,I, rlloipjrro B}jrrrrr-cJrrrrb ytselruqeune rr[cfia ueiirparr-
rrlrx arol'IoB IrpI'I Ilepexolc o'r 5600 rt 30000. Ec;rra c.rur:arB, lrro rroJrrroe qr{cJro
tlroMoB lra,q 1. oll2 .V-H ootaercfl rrocro-FITIHT,IM B [ocJreAoBareJrr,Hocrr{ rrrragTots
B np^eAerrax 5600-3000"r-a 

-19^g 
P, paner 1.0 ra *0.5 gaa T, panuofl 5600

u 3000'lvuaoarg,^prac. 84) i401, rb rpoqeru.r neiirpa.rrsuurx arn*b, Na 6vAer
coorBercrBeuno 0.05 u 44, r. e. Roapacralrrde 6nuaxo n tOB. EcJrn sisrr,
.Mfl lreusrorrl{Mor{ oolrrA0rro Vuconrqy (puc. B3), ro yBefluqe.rrre 6y4e, euq"6rnrlrzlr .{e,u 103, Et'nt P". crlr4l',uTb rrc yMClr6UJa.'Or1rZn C" (COrnaclro Vrr,toru
A)), a_nocroflIrur,rM, r{anpr{1vrei) log.P":7 (unu 10- 5arnr. 

), ru ,urparrarure 6yger
eu{e 6o,nrurzu. Cne;looareJrbIIo, npl4 tscex peaor{Ho rrprreMJreMsrx Aorrvqe}Iu.rlx
'ruc,To neitrpanr,ur,rx airoMoB Harpur{ -rrpu llepexol(e or 5600 H 3000' Bo3pa-
orae,r Beporrrrro rrc Merree qeM B {03 paa.

?Icx_ogn I{B Toro: rr?o EnBr{BaJrerrrrrafl rrrfiprrna W xur{mir D, u D, B crreKrpe
ooeag G0 llaBlra olio.ro 0.8 A q qro Ailfl W > 1 rrranran ou*ol. ua roE qacru

V Coronae Borealis. 318 Birmingham
UU Aurigae
RS Cygni
WZ Cassiopeiae

'0r'o uomso cp aBlrrrrb'" r*"rrrruHTuor-r ruzprauort
r(Jracca K - M, rAe ona Aocruraer t-3 A.
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npl,rBofr pocra, rAeW l),-" //[t MBI Aon',\IlHbI IrMerblfl Arrfl 3000" tropr{Afta 20 -A
EJIn [a7fie 6onlrle.

B csere 8Tflx Br,rqtrcaenuft aHoMaJIIIeii trpeflcraBJrsetorl lre 6olrmas uHrerr-
CUBHOCTb HaTpI4eRLIX n:,/.rlwit B ClleltTpax SBeBA N, a MaJIaff UIITeUCUBHOCTI,

-/00A +100 A

"/v\*A(\

Qu.e. l. Mfixpo(pororpaMMa cuenrpa wZ cassiopeiae g;xn o6nacTu.rnrsfi Na I D, N l)',

-/00A +/004

rn /'^"-

(Due.2. Mnxpo$otorpaMMa cneltrpa V Coronae Roreal.is
l.nil o6,rac'ra ;rznnfi Na I I)r z D2

B BBeBAax K - M (1-3 A). OAnaHo BLIqucJIIIreJIr,HbIit pe3_yJlbrar I10 prll{y
lputu4H IISJTLBTI ctII4TaTb otleHb HaAelfiIIr,IM. tr'I rolpoc o6 O6u1eft [po3parlgo-
c.ru aruoC{repbl E BoIIpoc o (pIIBoit pocra }Ie .flIj,n-Elorcfl cl'oJIL rJcHbll!{I{,
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ISoupot o6 ontr.rgueuoi.,i uH,renonBuo0rr{ .lr4Hrrft D. r- D, Mo?nHo pacclror-
peTb TanH{e 0 rorrH[ spel{I,I.fi aHaJrorr4pMe?r{Ay rroBencl{r4eM peSo}rarrcHbrx
uanmir nefttpa.nr,noro Harprd.rl Ir KaJrbqrr.a. trIauecTno, qro B BBeBAax r{rrcJropoA-
Hoit BerBu Na nepoarno HecRoJrt rro 6oree o6r4.lreu .reM Ca. I{a ua6rmgeHr.{ft lraBe-
cruo, qro B BBeBlax iVi r;rs 7 : 3000" W ynn 4227 6nuswo rt 5A. Tlssecrrro
'ran?ne,.ttoW [Jrrr o Ceti s Max. (7:2700') 6.nusxo H 7A,a r Min.
(7:1800')--n 20-254'. SuaqeHr,re lV \xrr 4227 n BBeB[ax N, ronuglrnrouv,
'raHlrre [opfrAHa 5--7A, Ho, ]ro]ner 6r,tTr. a4ecr y?rre cnaBrnBaercfl DJrr{rrHrre
I{BBecrHoro HerlpeprJBlroro rorJrorrtreHr{rr B BBeBAax N. Vcrarl,reafl BrratreHtrro
otrJrr,r ocqrrrrrraropoR gr;r uzunr? Ca I l*227 u D, -'. Dr, a rar{?rre paailr{rrrde
B IroreHrlrraJrax r{oHrraar1zr{ AJrs Ca I (6.1) u Na I (5.1), ivrr,r Mo?r{eM [yMarb,qro nJl.rr o6,nr.uteumr. ua6nrcgaeubtx 3uarreHr4ih W t BBeBAax N ueo6xogrruo
rrpurr.rrrr, 6o.nee Hraexyro reMrreparyl]y, qeM 3000', cnaure],r, 2500o u, Moirrer
6urr, uurre, ru6o rrprrH.Erb reMleparypy roJrbrro HecnoJrr,Ho uume 3000o, uo
rrprd l{onyqeHzu, sro o6unwe Na n aneagax N unoro 6orsrue qeM B BBeB,qax Hu-
cropoqnoii BcrBrz. tJ.ro ganraclrMocrl, W \ns Na I B BBeBAax or relrrreparypbr
oseub Bnaarr.{Teilbga, BlrAHo r4B Toro, qro B cnexTpe U Cvgni nPrr nepexoAe
n Min., rroBZArMoMy, r4Nreer Mecro 6ournroe yBerurrer{r4e 77.I{eo6xogr{Mo yrrecrL,
tITo Bo[poc o6 oruoczteJ]bHhlx z a6coarorltblx IrI{TeHCI4BHocrr{x peBoHaHc}IbIx
.unsvin Na I u Ca I e BBeBAax N ll M erqe cepbeaHo ocJrolr{Hrrerc.s BJrr{rrHr4eN{

96rqeft HerrpoBpaqaocrrr arMoc{repr,r g.rra o[peAeJrerrur,rx vqacrnoB cr]enrpa.
Cunsuoe ocna6nenze rrarpl4eBrrlx nranzr;1 B BBeBAax M necolrueuno o6saarro
rroJrocaM TiO. B cnenrpax yrurepoAHr,rx aneag (N u R) rra6aroAae?cr 6onrrrree
r{Jrrr MeHBrrree HeflpepbrBrroe [or-JrouleHrre Ha yqacrHe 5750-6050, o6a3auuoe,
Bepo-ffrrro, CN, C2 r{, BoBMo}nHo, ApyrrrM MoJreHyJraM. 3ro uor',noqeHr{e, Ho-
I'opoe 3Haau(Tefl6Ho Merrrrercr{ or BBeBArrr rt BBeBAe, }ro?Her 6rt.rs, oTvacrr{ trr "EB-
Jrrlorc.s npz.rrauofi SHasnre[r,Hblx pa3rl4alrliir s W AJrrr rr]rAI4Br4AyaJrLHbrx BBeBA
N. Bce me I'JraBHoft npuvralroft paBilI4rII4-fl a W, neponrr.ro, flBirrrerc"s paBrr4rrrre
n reM[eparype u, Mo?r{er 6r,rrr,, n o1vnwu r{arpr4fl. Canrn rxe 6onrrur,re lrHreH-
(llrBHocrr4 .[rauuft Dr + Dr, lrcxnmqarr WZ Cass. u uogo6ur,re BBeBAbr,
IIeJrbBfl cqrrrarb, Ilepot{rlro, 6oururoit auolranraeii. I{epeaonancnr,re rru1r^fr
Na I c noreurlr4aJroM Boa6ylnAeulrfl oxo.rro 2.1 Bcrpetrarorca n 6.llengax, a
UEI Ee 3EaeM, ItartoBa ux Aer"rcrBaTerrbr{ar{ uHTerrctrrB}Iocrs. Ilo scflnor}r
oryqae Hl4cl'o Ire yI{aSbIBaeT Ha TO, qTO AT[r JTUHA.A BO MrrOrO pa3 r4HTeHCr4B-
rree .reN{ n M.

Mg I. Jh.rulur BeJr_eEoro rpr{[nera Mg I n BBeBAax N, nonrArauoNry, HeMHoro
,l;ra6ee 'reM n K-M, a HIrBIto-reMrIepaT'ypuar{ Lrurepxotr6raHarlr.rourra.ff JrtrrHr,rr{
/+571 nev,uoro cr{Jrbnee. nn" rra rpex nu:f,ufr. BeJreHoro rpr,rlJrera 6uenAa-
pyloTcfl c rloJrocal{rr, r l(aHoro-,nu6o nr,lnoga o6 r,rx orHocr{TeJr6uor,i raHreucffe-
HOOTI4 CAeJIaTb I{eJrB3E.

ca I. Peaouaucrrarr Jtfritus 4227 e BBeB[ax N lr M5 rroqru oguaaHclsa. r] N.
llosMolrrHo_IreHoropoo ocua6teuue 3a crrer HenpepbrBrroto IIol'JouIeHr4.E.

ca II. I3ur-na4nr, Han EoBoJrEHo roqxr4e(l) uairau na {oue EenpeprrBHor.o
norJrorqelrrrt Lzl.

sr I. PeaorarrcHaflJrzga.E 6aeugupyercn c noJrocoitcN (0.2). flonzgunro,rry,
rre cuJrbrree, uelr n M5.

Sr II. o6e peBolraHcHr,re rrr4rrar{ 4078 n 4276, nonuflrrMoMy, NraJro orJrr(-
ararorcrr B BBeBAax N n NI. docrortno BHr{IvraHtrfi, uro 4077, naxbgacr ua $one
SHaqI4TeJIbIIOrO IIelpepLIIIHOI'O IIOl'JIOIIeHI4fl, IIOBI,IALIMoMV, BrIaqIrTeJr bIIO.
,\,reHr,rre oc.na6ueua, eelr coce4Hue illrrtturti Fe 7 4072, 4064,2fr46.

Ba I. Hucero HeJrr,B.rI cxa.:arr,o6 rrlrrerrcuBuocrr4 peaoHarrcuor,t ruuur 55i35,
rroropafl_,qoJr?nua 6uen4zpocarrcn o cl,rJrbrrr,IMI{ rloJrocaMw C2.

Ra II. Peaoua,cnarr rrr.rr{r4fl 11554 3aMer,o cr4Jrr,Hec n N veil s M. Xo.r.s
orra 6aeu4zpyercrr c CN-(2.4), Ho, HecolrHeHrro, AoBorrbHo cr4Jrbrra. [pyrar
pesorraucEatr Jrv}J^ntr 4934 raxrHe rrecHoJrr,Ho ctrfiLHee r N, no orra 6ueugr-
Ilyercfl c oqnoii Ir.rrn I(ByMrr Mo.[6rnyJrflpnr,rtrrr rroJro(ra]lrrr.



Ti I. Cparuerure 6o,nruroro qucna .irnnrzit Ti I u 6renn (s notopnx lJIaBHyIo
porlb urpaer Ti I) B yqacrxax crlenrpa aneag N u K - M ue o6uapyll(trBaer
BaMerHoI'o pa3rrrtlu.fl B zx uHTeHcI{BHocru. Ha {nr. 3 conocranrel{bl uHTeIr-
orlBuocrrr ramr,rx m,ruuli unu 6neng B crlemrpax 19 Pi sc. u a Orioni s. Srot pea)'.rrb-
Tar rrlrrepecuo paccMorperB B cB.sar{ c rer{, qro B BBeB[ax M qactr aroMots
Ti I uRe'r ua o6paaonarrr{e MoJreny.,r TiO. tr{cxogr ne o6qero ypaBrrerttrfl AJrr{

AITCCOqI{aqr{r{ AByXaTONlHr,rX MOJTeHVJT rr UpAr{rrT[,IX SHaqeHIlIit gna O1Vnms xuQ'
JropoAa rr BogopoAa B BBe3Aax Hucitopo[Hoft nernu, Mo?nuo, corJrac]Io PecceraY
(Russell) [ t 1 ], rrouyvrrrr, c Hexoropurm upu6urrxreHrreM orHorrleHue rrapqlraJr b-
rlhrx AaBJreHvfi ynn aroMoB u coorBercrByroIlleto oHtrcJIa B cJleAvlorldel\r BIltAe:

1on l(ri o) : 2 -r- 5o4o- (D i).
' p (Ti) 'r

r',r{e l) -- uorerrqtran Anccoqrraq?Irr.
Ecnu uureHcl{BHocrb nraunr,l Ti aaMet'Ho yMensrrefla Staroqirpa o6paao-

Balruro TiO, ro Mo?nuo cql4rarb, cfta?I{eM, p(TiO)}3p(Ti) .frltt4 
Aa?ne

p (TiO)} 3p(Ti). OrcroqaD-5>2.5-h-, u, c.rreAoBarerrluo, D>6, flan TiO

D:6,7 , E BAecr,rllt rrMeeM r uanectuorf crerrelra Hpuruqecnuii cily'rait. CHopee
MO?fiHO C[eJraTb SaKiliOrIeHUe, YTO [pI4 TeM-
rrepar-ype 2500-3000o a{rpenr ocra6uo-
Rns ulrunii Ti I scilenc'rnue o6paeoBaurrfl
MoflenyJr TiO 6yger elrle MaJr.

7 | | BuurenpuBe,qeHuoe sanrloqeHue Ha-
xoAlrr rloEAepffiny raH}fie B TOM, rrTo rre-
pexog ot I(5 H M5 (uepexo4 or e,qBa BaMer-

J l- y I iux rroJroc TiO n oqerrb cu,irruuu) He co-
IrpoBo?ruaerc-a, IIoBI{AI,IN{OMy, SaMeTr{bIM
ocna6renueu nurrr.rit Ti I u;rir rlcroule-

3' [ ^"/ I nueu aroMoB Ti L uo Hpaitueii Mepe

I .W I cpa"rrrteJrbllo o reM, ero I'IMeer Mecro
I I N I nro Fe l, V I, Cr I m sp. TaHn,u <-,6paaom,

t J 5 7 ,/ cnemtpaxNuMsreaAMoTr{Horrrrreprlpe-

"il.-tue. J. oqe,nn ,rrrolrcrrr.rrocreii ;ru- Tr{poBarb fiax y*a3alrtro Ha ro' uro reM-

urarl'I'i I n cuelmpax ril"n|JiLi,Ii't"0.,- uepg'yP3,aieaA N uo nmrxe 2500"
rlnccn) " ,. o.ionii torrnrrir-rri' 

" Y I. V I orlegb xoporuo rlpeAcraBJrey
ts cilemTpe l{Jracca N. TlntenctrBrocrl, ,1u-

uur:i npm6.lraarzTeJrr,Ho ranafi lfie, man Ir B crrenTpax BBeSI K5 - NL
Cr I. PeaoualrcHEre JrnHr{rr 4254, 4274u 4289 B crrexrpe aneeA N He cl4rr},-

Ilee qeM s M. tr4lreerc.fi BHarrureilbHoe rurcJro Apyrllx ,rruunli: nptl6nuarrerr,no
tanoii Ere uureuczBnocrl{, HaH Ir s K5-M. 3e;rreurtii tpunuer 5204, b206,
5208 arra.rureJrr,Ho cuJrbHee treM B K5 -- M, nepoRruo, aa cvet uonocu MgH
{0.0), c notopoir ou 6;reu4rapyercrr.

Mn I. Mn I npegcranneH r{enoropr,IM LrtrcroM illzur4ii (6neu4rr) o rrol'euqua-
aaiuz noa6yrrAeur4fl MelHAy 2.0 n 3.0 V, nepontno, taHoft lrte IIlIreIICtrBHocrl{
ftan E r K5 - M. PeeouauclrEre Jrr{r{r{rr 4030, 4033 , 403L oqeHb oc,ua6.nenut

oAnHar(oBylo rrHTeIICtrBHoctt luuntt Ti I t

BcileAcrBu]C BIIasurerbHoro rlelpepLrRHofo rrorJroueHIrfl u orroii o6JIacrl4
rll1oItTpa,

Fe I. Cuexrp Fe I oqeHb 6ora,r r BBeBAax N. HnaHo-1eMnepa,r'yprrbre rrrrHuu
C rloTeur{uanolr uoa6ym4egrttl Melr1,lue 1.0, uouuguuoM}r oAuIraKoBbI flo u}r-
.reHorrBlrocru u areagax N u I(5-M. Jlantun Fe I o [oreIIqI{aJIou uoa6yrx-
/{eI{Ia.E 6uuanrru n 1.50 oAuIIaRoBhI ZJILI Hec11oJrLno cJra6ee, qeM n M. tr4ure-
pCCEO TaftEte OTMe'rpITb, qTo AOBoJIbIIO aHTeHCIIBHhIe JIIIHUI4 MyJILTI{IIJIeTa
zTFo- e?D (uorenquan eoa6y?fiAerl[s : 2.82) npr.r6.nnanten6]Io o;1lrHal{oRoft
flpnocrnuNuK*M.
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Ni l, Sc I, Cn tr, Vrt l, noenglrMOMj: 'J:afiilite Ea6JrloAalorcfi I{aH cocraBJrfiro-
,r1tre paBHrnx 6nen4.

C I. 9ror cJreMeHT npr4B.rrcmaer rt co6e BI{[IMaHue B 0IJI,IBI4 {i 1[etr, qro JrrltH.um

MyJrbrrrlJreros SsBP -- 4ptI' lr 3s3P0 -- 1l ptS, fleoMorptl ua rltoonnrl rorell-
qnan noa6yxrgenun 7.&3, aHoMarrbHo cI4JTLHLI B yrJrepoAHott anes4e R Co-
ronae Borealis (G0). MaH l[e;rnap (McKellar) noTloepenaer Haruqlre I{exoropr,Ix
.unnnfl rrepBoro Myrrtrrlrlrrera B RY Drac. U2l.

R cneH'rpax paccMorpenrlr,IX H&MI{ aneag na6nlo;1alorcfi AeraJrI,I, fiorophle
Mor-vr 6uttr oroxrAecrBJrerrbr o Henoroplltrrl4 Jrzrlu.$rtn C L lfpunlrl.raa llo
Bur{r[arlne, qro arlr [eraJrlr Moryr 6r,rtr, otoxt4ecrBJlerrbl o /{pyrI'rNII,{ 6oncc re-
po-ErrHblMr4 'JJrelreHTaMr4 rlT q'fo HeKoToplro ua 6onee cLIJrbI{}'Ix rnrrui,l c I sosoe
He Moryr 6u'rr, otormgecrBJlenLl, cirellyer AyMarb, qro JIl4lltru C I rue na6nr<lgaro't-
cs. Il narueit HonireHrII{I{ orcyrcrByer cfiemrp atoit o6ractra 4na ftY Dra,:.

Fe II, Ti II, V II,Cr Ii, Mn II, Sc II, Y II, Sm II xan or/lenlHlle rrlrlrlrrl
ne ua6nm,qarorcg. Bce orrr{ [oJr]r{HbI RxoAr{rr, Han cra6r,te JII,IHTIIT r: 6rerr4r,r,
fl Hraqero o lrrrx cnaBarb IIeJr68fi. lJ neltuorux c.lryqaflx, Halr, IralrprInrep, Ti I1.,
Sc Il n Ap", upzoyrcrBrle o'rux ulrnni't rtpeAcraBJrat;rc.tr oqenl lrepor{'trILIM.
Couoc,raennfl Br,r[re[pr{BeAeHr.rbre AafrI{LIe, rtacalorr{I,Iecfr cpaBI{eIrI{r{ oIIeHor{
trrrreHclrBHoc'rlt ;ruttttft paBJrusullx DJreMeHToB, MI{ npuxoglra{ rt ItI{uoA}; 9To1

tr{cHilroqafl I{eMHorr4e cryqau, ITHTeHCI{BHooru tra6nrogaeltllx oAIrI{x m rex
me uunnft n 6neu[ B Br]eBAax N n K -- M Aouorr,rio 6nuann npyr fi Epyry.
Paalrl,1ss1sr, a'r'or pealJrbrar 6aarpyetcn Ha JrI{HrIflx B ysacTnax c[enTpaj
cno6ognr,rx or 6neu,4, Dror {anr, notopr,Ifi lrHTepecerr caM Iro ce6o, He,rnaa,
o[HaHo, erue rpaHToBarb Kart ]rHaBarrr4e Ira oAtrrraRoBbIe ycJroBI4fI Bo35y?ItAeHnrI
B BBe3.qax N n K - M. BcneAorBue $r,ramuecHoro aHpaHIrpoBaIJIarr Mhr He Mo-
rfieM cpaBHrlrb ranlre uei{rpa;rsur,re pe3c}ranolrble .rrI{IIIdI[, Hafi .lruuru Na l,
Ca I, Cr I, noropr,re orlenb qyBCrBI4Te,,rblrbl I't rliJMcIreHIrIo remneparypll.

Xopouruu Kpr.rrepl{eM I} aroM cilyqae 6rt;ro 6r,I Tax;{te orHocl4Te,rEHoe il()r
BeJIeHr{e tuuurt, rrMerou{rrx nucoxllit [oreHrII{aJr noa6yutgeuun. flocnergnee [Jrtl
uac He[ocrynuo, TaH nan DTrr firr]rrrr4 cna6r,l u RxoAflT n 6aengn JrIrIur, KaIt
cua6r,re HoM[or{eHThr. Boree ynepenrruft peoyJrr,rar MLI I4r(eeM B orHoLIJeI{I4{4
cuJrbHor-o MyJrbrl4lrJrera Fe I (nzpo '-- e?D), uuerotrIero rlorelrqnaJr BoB6y?It[()-
rrula 2,82, lluuuu aroro MyJrr,Tr{frJrera ua6.rrrogarorofl r(ax AoBoJrbHo craJrrtrrre
fiaK B crrenrpax 1( - M, ran u B N, upnuem rllyAllo ycMorperb oylqecrBeHnoe
paafir4true R Irr{x.,(axte B groM cryqae MbI Ire Mo}IreNI vcMorpcrb oepbeBELIx
paanuvrart B )rcJroBrarlx noe6yxtqeulrx r atltoctpepax BBeBA N ra K ._ M. On-
Harto rrago AyMarb, qro Mr,r craJrrrrRaeMorr BAccrr c ror,t oco6eI{Hoorblo, r{TouH-
Ter{crrBlrocrr, ,nnnuii aa lre6onrurfiM rdcxrroqenl.{eM noo6rle BeporITIro Ma,rro

MeHserc.rr B rrpeAeJrax 34C0*2700o tr 9ro, cJreAor]areJrbrro, orcytcrBl:Ie BaMo:r-
HbIx pa3Jrr{s[A s r4HTeHCI,rBHocrlr uugnft Ire flBJrfleron eu1e yr(aBaHI{eM Ira or-
,jvTcrarae paarravni,i Me?rrAy N u K5 -* M n o'rrrourerJlrlr vc.nonzii nol;6yx{geuzr.

MO JIEIT YJITIP}IbI N C NEI{TI'I'I

Xapartrepnotoco6ergocrbro cfienrpa BBoBII N,n uacruot,T'r{ el'o l:aaya,nriroii
u6aactu, flBJrgercfl HaJrI4qI{e IroMI,IMo r4oBecrrrrlx 6oree cI{JrrI{IJX Mo;rrenyJrrlp-
tIEIx noJroc oqeHB 6orr,uroro r{I4cra 6renl{ rrJrr4 rroJroc 5rlrepeuuoit I4]ITeHcrIB-
Hocrrr. 14ueercs oorroBaHrre [yNrarb, arro B rr,rryanunoii o6.nactlr MbI uMeeM
.ltreflo 6olBrueii.Iacrr,Io c Morrex]rJrrrprrhlMl{ uoJrooaMr4, a }Io o aroNrIrLItII4 Jrtr{HIrfihII4

r.rnr 6aerrgaM\rvz Jrtrrnft. Itan MbI rllr1eJrr4 BEIrue, arorlFrr,re Jrrrurl{ ila Hcltoropl;Iu
ucnrroqerlueM 6oilee r{JrI4 Meuee oAEHar{oBbI B xoJroAIIrIx BBeBI{a,{ yr,ucpo4nofi
rr nr4cJropoAnoi;i eerneii, Itan rronaBr,rBaror rlororl:a{u,trl, tsrrBvaJrbllan o6;rrac;'rr
anea4 K5 6 oree 6eAna a1'oMrr6nrlr Jrr{HrrfiMrr; n ror{\r }r{c Drr'r JrIrHI4Ir 6onr,ueiir sao-
Tr,Io Kalrryrctr orleub cua6r,rru,r. .Bcne;1crnr.ro ocenb crrJrblroro BJrlnttlfluo.roc TiO
B ctrenrpax eneag M MLI AJrr{ cpaRI{eIrI4t{ oc'rauoBl{Jrr{c6 }ra BBeaAax K5.
Cpaanu.rernsrran 6e1uoctr, cuer{Tpa aron(Hhrlrr{ ,rrr4HurIMI4 il,qecL orrlaortr{ oBr{-
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3arra c Mairoi,i Ar,louepurreii rraurel'o orelirpolpatla ;1ufl arofi o6,nacrl,r cler(rpn;
oArrano B ocuoBrlolr rpr4yrlrry oc.;ra6,nenu.n .nr,ruult BAecr, cile[yer rrcnarr B ToM,
rrro Jrl4rrrru, o6paayrorqnecrr B pea)rJrbrare xepexo[oB c BepxHrrx yponueii,
n cpe4Heilr [oJr?nlrbt InrerE, Nrerrbrrrvro qacrory pI Hporvlc roro 6r,trr, 6oree cra-
Sr,rrrlr [13]. Bo ncsHor,r clvrrae Buaqr4rer6uaa 6eguocrb Blrayarrbl{oii o6racru
crrenTpa ar;ee71 K5 iiroN{Jrr{}rr4 JrrHr{r{rrr,r aBirr{erc.rr Ha6firoAareilrur,rlr rpanrolr.
Blrecre c rell r{er I{rrmitr{I{x octtosattlrr'i oTrin!.arb, {To ranolro po[a a?oMrrlle
,rTr{Hr4r,r ycrrJrr.rBarorcs n N. Cnopee Mo?r{Ho o?rrrrAarb o6paruolo.

I4s nr,lruenpr{Bel{eHrroro cJreAyer, .rro na6;rro4ae}r6re MuoroqncrrelJal,te Ae-
raJrrr B nuavaurrroi,l o6nacru crrexrpa BBeBn N 4erYrcrnr,rrerbrlo 6oJrbrueii.racl'bro
i(o.tt?rrrrbr npegcraBJ].rrrr co6oi,1 NroircnvJrflp]rbre rroJrocr,l. TaHoe npeACTaBJIeHIre
IIe I[oJ]]nHo rra3arbc.rl oco6enno Heo?r{I44aHrlrru. [;rr rrJrJrlocrparll,ru orMeruM/
trarrpr4lrep, qro ecJrrr lroJrexyJrbr CN npucv'rcrByror n aTrr,roc(repax orlrx aBeB[,,
'ro, cygrr rro HalrroBoii cxe,ue (ra6,r. 2), n o6naclu 5000-6500 4onrHuo Ha6rlo-
Iarrcfl He r{erree 60 roaou. V.rurrbrsastrBBecrHyro BepoflTrrocrb }IaJruql{fl coor-
BercrRyroqlrx rIoJIoc tgntenort MoJroHyJrIir MLI rlto?I{eM o?I{uAarb raHffie }Io-
cHoJrbno AecflTnoB rroJroc C13N14. Tarrlrnr o6paaorr, B aroft o6ilacru BeporlTlro
EMeercrr rre Melree 100 noroc qlraua.

13 nocaeqyroqeM cHarrafia MbI orMerraeu 6oaee rranecrlrr,re MoJTeHyJIEI Cs,
CN, CH. t( no.:rocalr Drrax lroJrexyJr, noropr,Ie 6r,r.nn uasecrHrl I(o cl{x trop,
Mhr nprrcoeArrurreM BHarrprrefibuoeqrrcJro rroJroc, paflee ne zgeurur]Idlll4poBaHHr,Ix
R cnenrpax areag N. f anee, rrr,r BrrepBrrre orMeqaeM HaJrr{qr4e B clrenTpax aBeBA.

N ruangr,rx rroroc A,igIJ. Nlu cru4TaeM TariTrre Bepo-ETHr,rM Harurrr4e ue6orrmoro
.rui.ra uoaoc CaCl, BrepBbrc o6uapyuienuux CanQopgou (R. Sanford) [14]"
I!crr rartxro rrexol'opafl reporrrrrocrb npr{cyrcrtsur{ EecHoJrbr(trx uonoc Ca}I.

Haxoneq, B or/{€Jrb}r6rx 'ra6,nr,rr1ax }rlr BLrAeJrfIeN{ HelIBBecruhre rloJrefiyn.flp-
Hlre rloJrocrr. flo;1 ouru repl{rtuoM A,rbr rJol{paayMeBae}r rrorocbl, r(oroprle BoBce.
IIr; orMerrarr,rcL puHeo r{ norophre Nru rre r{o,r(eNl ugerurr}uqnpoBarb c uBBe-
orrIrIMIr rroJrertvilaxrtr. flo ctcneulr AocroBepaocTIr orl(x HerrBBecTHL,Ix rroJroc
Mr)r paSAeJrflelr r4x rra Tllrr rpyrnrrl; 1.) uecolrueHHbre r{oJreHyn.EpHble lroJrocbtr
orrl4 con noroprJx AaH B ra6n. 3; 2) rcpoaturre MorrenyJrfipuhle rroJrocLl, AaIrHbIe.
n 'ra6r. 4; 3) BoaN,ro?nHr,re MorrenyJrf{pl{hle rroJrocri, [aHIrbIe n ta6t. 5. ]la
t[rnr. 6 HecoMueHlrbre r{etrBBecrHr,re [oJroobl orMerreur,r I{JrrrHHbIMu qepiotlna}rl,r,
rrepo.flTlrr,Io * HopoTrtr{uz. Mr,r rroJraraeM, qTo HeKoropa-fi qacTr, HeI{SBecTHblx
rroJroc arrzx rpyn[ ,{BJ]flercfr rroJrocaMrr rfl}r{eJrof lroJrer(yJrEr CraN14, uo aror
nonpoc 6yger paccMorperr rre B orolf pa6ore.

flpzneqerrnLro Hrtlr{(:-) I(afir-rr,ro nBJrFrIorcr( trBB.irorteHl{elr us o6uqeii 6o.,tee
rrogpo6uoii ra6:r.. 7.

dnr uu.rrocrpaLl[r,r rvl6r /IaeM prrA I]acurr,rpe]rHbrx r[ororparfnie c]1er(Tpor]

.ylJrepoArrhrx aneag (yneruqeur4o e t0 paa). Bcne,r4creue oyeHr, 6onr,nroro rpa-
4rreHTa B crrenTpax BBeBII nJracca N u HaJrrrt{r,r.E 6onr,ruoro qucra JroHaJrr,HbIx
genpecctri,i B Henpepr,rBllor{ cftenrpe He BCe trHrepecymqrae Hac ,qeraJrr{ MorJrIa
6r,r'rr nocnporratseleubr upr.r uau6oJree rroAxo[aqeft (rororpaE)m.recroit nro'r-
lrocrrd, rr nooToMy oHr,r tracrr4rruo rrpo[aAaror Ha {ororpa{uax.

Ilpuuocltu 6narogapuocr:r E. O. trIocrno Ba ee floMorqr, B Bocnpol{aBeAe-
rrraa {rororpa(rrlt.

Cnauona cr{croMa C2

Iforrocr,r, o6-saaHHne rroJrenyJral{ C12 Cr2 u, uo aceii Beponrnoorrr, T.flE{e-
ll,n\{ MoJrexy.rrau C13 C12 rr C13 C13, au,ralotcn rran6o.nee Br,rAaroulertcn xapax-
repucrranofi crrenrpoB yrJrepotrrrnx BBeBI. 3ro Cnanonbr rroJrocbr, o6.saanuule
lepexoAy 8fl+3fI. flouocrr rrocJrelloBarearnocreft * 2,--7, 0,-rt uanle-
pflIororr BrroJrlre yBeperrno. flonocnr +' 2 nalrepfrrorc-s rreyBepellHo orsacl'Id
BcJreAcrBr{e a(rrlrexra 6neu4, orqaorrr BCJreAcrBrre zx cna6ocrn. flo rer{ r..e
trpr4tlrlrrailI rageurra(rraqrapyeror{, rrprrro}r EeyBepeur{o, Jrr{rrrb t--lJ ronocr,l rla
rrocfieloBare;rrnoori,r --l-1,
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Hu;*te ,qaua HaHToBa.fl cxeMa
(D. Pearse, A. Gaydon) [15].

4,tr CnanoeHx rroJroc uo Ilupay u laft4cru.l.

lo"''' 4697.6

uonr. , 
| 

5st*0.1 o'ors.r 
looz:.s

uorr.nlssor.e uoon.n 
I 
urrr., 

i

6533.7

,rl
l.*'.rlttlrlltl

Ha rlra_r'.4 yttaaauu [oJro7fieal4r{ o'r'AeJrbHr,lx rroJroc paaulrx trocJreAoBareJrr,-

oruu., 
I 

ouro., 
I luo,o., I 

u*'.,

uoo'reii, Ceauonr,r rroJroc6t, orrer{eHnlre u t}uote,ronvm oroJlc,H.y, Bnrr.JrflAr{1.
B 3Be3Aax N,-uepoa'rrro, BCJreACTuue rrr.rsHoli Texlfie].)arvpl,r 3TI{x Br}oBAr r{ourfl-
poItI{MIr (2*4A). Ognaxo po1'trqtrol{H6re .[r,rHrar4 J.(.rrrr HaTn4of,r uouoor,r npo-
,cTI?IpaIOTC.E, IIOBI{Ar4MOM\r, Ha [eOflTHU ar]rOTpe[1, ]r pe3.)rJILTal'O rrero I4Nreo'f
Mecro rreperpl{Tue rroJroo u o6paaor:alrr{e Banrerr{r,tx cr4Jrbtrllx Jror(aJrbllrix Aeu-
1-tecclrfi B HerpepLIRHoNr clrenTpe 4ra rtaarTlot rrocJreAoBareJrbrrocrn - e,qBa nE rre
uara6ouee xapanrepr{r,rx oco6eunocreii cneHTI)oB BReBA N. 3to orrpaBe[Jrr4Ro,
no npai;inei,i Nlepc, r(ait DTo Br4/lno lra {rur. 4, gttr:,. Ir.o(}JrgJloeitre.rrsrr<lcrei,i ._ 'l 

,,0 r,r -r-1.
Hr,rine MLI pe3loi\rl4pyell oouoBHt,re xapartr,epr{crl,{Hr{ orlleirr,rrl,r^x Cuauor:ur

rroJroc; rrogpo6noctr{ Mot.vr 6r,rrr rrai,iqerrr,r r: o6rnert ,r'a6;r. 7. C.rrena qanr,r
r{3 Me}ler{H 6Te AJrr{Ht>LROJrtr I. OJro}}.

fI o c n (r I{ o r a 1'e.lr L rr o L,,lr r -- 2

l. 6191+.2 Cramuan rroJrooa. B ocuouuoM CuC12 (0.2). llxo4r,rr ralcTr(()' rroJroca C12N14 (3.0) Rr, o.rBercrBeuHarr BepofirHo 3a 6ouuuoo
orxJrorrer{lre or na6oparoprroro suaqeHrrs Arrs C1rC12 619l.2.2. 6168.9 Crarr,uas rrrr4poxafi rrorroca. ,I{.nuunononHoBafi uaor}, lroroc6r g
()crroRr{oM Cl3C12 (0.2) 6168.1.

;J. tr1,23.5 Cumuan lroJrocu. B ocnonnonr Cr2Cr? (1.1i).

': 9\0^?,q Aonorsuo cr4rrr,rran rrorroca, B ocr{oB}rou C1BC12 (i.B) G10{.1.-? 
99q1.1 Aono;rr,uo crrJrbHafl rroJroca, n ocuoBrrolr C1rCt, (2.4).fi. 6043.1 ,{o-p_o,nr,rro cr.rJrb}ran rro,[oca R I])' Drac. IJ ocuosuoN{ Beposrr.r()

C1BC12 (Z.t+) 60L0.L
1 . 6005.4 flo,noca'^ yyepegugii r{HroHor4Brroo,ru. R oorroRrrorr jrepoflrHo

c12C13 (3.5) u C12N14 600ti.0 (7.3) R1.
8. 5964 .0 floroca'ylrepeurroii trrrrreHcratsrro"ri, ,.o-raprnr,rrt l {0 z\. I3epoRtu,_,

5;rrenga, Ir Horopvrl Bxopr,r'{' C12Cl2 (11.6).
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2.

B paaunx BiJoBAax N rronocr,r [ocJreAoBareJrbl]o(jrl{ -- 2 sr,tnunt{Ior 3Ha-
rrrrreJr6;Liii Alrarra30H B orHorIrelII4pI I{HTeIrcI,IB}Iocrn, IJalpuuep, ll1'Ir rloJrochl

ora6,u 19 Pisc.tIotlel{bcL{rrr,IILt s RY Drao.uYCan.Ven. (tl)or. t u 2 s Brcr-
rrcrerre A6acr5rllsscrrol'i ac'rpotfnBlt'Iecnoiri o6cepnatoplrlr "\Q 6, orp' 5) [16].

B ornourei,tlrra o(rrleHra r,riro'forrrrrr llocJrel{otsareJ]F,IrocrL --2 gae,'AoItaBa'ieJlb-

o?Ba He IIeI{ee oellrrcSHLIc, rIeM IIoCJIeAoBaTeiIEHocru -1 n *r1' I3cneqctur'Ie

Ira.uort jIflCnelloI{It ldrt}o,nr 6leir4 AJItl rloC.;IeloBaICJIbl{oCru -2 6onee eHa'rrl-

rc,.rter{. [Iott,i.ny Jloii nupegeJreIlr,Ifl [,IlrI]I f,io,rlrl Erru roJroB rrorroc C13C12 "Ibr

6a;rnpona,rr,rcr, ToJrbHo fla AByx -38e3[ax c oqeHb I{H't'€HClIBIrhIrlI'1 IroJIo('tt}IrI
grrgr: tr c1BC12 RY Drac. r,r Y Can. Ven. B cneHrpax sneag N rro?nHo rroAo-
:tperraTr, Ha.xI,IqEe l'al{llte rrorrocl,I eqe 6oJiee Tfl?I{enoii MoJIeH}rJlI)I gtagta (0.2)
.:i nrro 6145. ,i-]eiicrul,IreJlbHo, B cllelirpax 3Jle3[ N r]oo6rqe Ha6[IoAalorcfl ABe

3alrc,rlro paBlleJrnrorqr,recs rioiroci,r r,urir 6ueular 6133-6143 n 6147'-6156-
[3 cuyuae ine RY f]rac. lr Y Can. \/en. ,rtenrgy orlIMI,I [orIoCa]IrI BbICryIIaer

AoRoJrbrro CrIJrE,IIoe [otiIoIIeHIIe oHoJIo ilp0llBr,IqucileHHoro ]IeCTa 6145, II Bce

DTO BMCCTC C YIION,IfIHyTLIT{LI AByNIt{ IO,lo0a}II'I BLIUIflAI4T HaI( CIIJIOIIIHafI IIIU-
poHafl lonc,t,a. Ilotee coMHI{reJILIIa rroiloCa (1.3) 4.nx C13C13. Brrrae er,I'{uc-

Jrerrrropo rroJrorrierrr{fl AJrfl roJroBlr 6080.1 Ha6fiIofiaercrr rroJroca I,rJrrI 6JrerrAa

6073-6084, I(oropafl oAIIaIto ilo fipaiiHeii rtepe qacrrlr{uo lloruer 6r,l'rr, Re-

po Frrlro o6rn cneua ApyrrrNtfl lloJrertyJrt{prllirll'I [oJIo ca]Iu.

t.

1I o cao\A o R are JrE H o cT r, - J

5(l3tj.1 Oqetrr ol4rrbHarr roJroca Ci2C12 (0.1), ot Hotollofi Aarrexo Ilpo-
crI,IpaeTCfi HeI]pepbIBHoe IrorJroIqeHI{e,

5626.8 Cprrrnen no.roca B ocrloBHolvl C13C12 (0.1) 5625.9. BxogtalraH-
me C12N14 5625.0 (4.0) Qr.

3. 5615J Cu.rrnas rloJroca s Y Can. Ven. ra RY Drao., B ocHoBHoM
c13c13 (0.1) 5616.1.

4. 5586.1 O.reHr crtiuas rloJroca C12C12 (1.2).
5. 5b78.4 Cunrnar Ilonoca C13C12 \1.21 5577, 1.

6. 5568.8 floroca yMepeHllofi IaIITeHCI{BHocrII, oleu! youlll4Bae?crl B

Y Can. Ven.- r,r RY Drac. Bepoatno, C13C13 (1.2) 5568.5, a

raH?r{e MgH (1.2) P.
7, 5541.0 Craursas rrorloca B ocnoBr{oM qtzgta (2.3).
8. 5533.4 flouoca yuepeuuor,l I,IHreHcI4BHocrl4, oqeub yCIiIJIIIBaeros B.

Y Can. Ven. u RY Drac. B uocne4urtx 3Be3[ax B oorIoBHoM

c13C12 (2.3) 5533.2.
9. 5523-5530. Illrapoxoe c1a6oe rorrlotrIeglle c AByMfi AenarlfiMl4 5523.8s

5528.6, BuaqlrreJrbuo ycI{JIr4BEIoIqeecE a-Y Can. Ven. u RY
Drao. Ilepnzn az Aera;eft BoBMolItHo C13C13 (2.3) 5]?p:9. ^ ..10. 5502.0 flonoca yuepennofi IdHreHcI{BHocrr4, B Horopyrc gtzQta (3.1+)

(qenrp.) Morr(er Bxolrlrb Jrr4IIrb Kar( 6nenga.
11. 5496.9 flonoca yuepenuofi I4HreHcI4BHocrII, IIoBI4AI{MoMy, yCI4fiIIBaIo-

(Uerrp.) rqascE r Y Can. Ven. u RY l)rac-. fiax ogran I{3 ItoMIIoHeHroB
6nergn BoaMoxtuo C13C12 (3.4) 5495.2.

12. 5470.6 fionoarno clrlfibHas IIoJIoca Bepofruo TJIaBHrIM o6paeorvr

ci2c12 (4.5).

flocuegonareJrbHocrr -l rIpeACTaBJIeIra HecHoJIbrtI4Mu troJlocaMu rg?fie-
Jrbrx tlroJre6yu Qragrz U C1aC13.- HeO6xOguuO oTMeTIITsrstO n 6oree trOBAI{IIx

11ollpa3,qerreuu.ax N, xaH s Y Can. Ven. u RY Drac., ^na6arogaercfl IIelpepBIB-
HoerrorJrorqeHr{e c BaMerrrofr rpauuqeft onoJro 5385. Orsacrl{aro Mox{er 6bIrB

o6neano 6onee nr,ioomlltvr turenaM rro olreAoBareJrbrrocrT4 -1[.Itpome ymasarlrrBrx Bbrrrre froJroc Ha yrraclgn -!6p_5-5385 npraxoglrrcn
unooo 30 nonoe, o6sgattnr,tx MoneHvJraM C12 N14, MgH n RepoflTHo ApyrlrM
}IOJIEH\IJTA NI.
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{t.

,)

,).
4.

5.
6.
7.

8.

Itr o caeA 0'E a re;ir s n o ct l 0

1. 5tt37 ,4 Oqenr cr4Jrbrrafl rroJroca, B ocrroBrroM gtzgtz (0.0).
2, 5129.L OseHs cr{Jrruafl rroJroca, B ocHoBHoM C12Cl2 (1.{).
3. 5099.9 Cuarnas rroJroca, B oclioBuorn grzgtzl2.2).
4. 5069.1 Tounas JrrrHrrfl. floaoca Crsclz (3.3) nxogur, BoBMolr{Ho) r{ari

(ueurtr.) o,qua r,rB cocraBJrflrorrlrrx.
5. 5052,9 B.neuga ylrepeuuoii lrnreucr{Brrocrrr. Boanont}ro, RxoAr4l

(qeutp.) Ctzctz (4.1*).

Vnepeuuo na6rrro4arorcrr Jrtr{[rr, Tp]r [epB6re rroJrocbr. I] o6racru 5167-
5035 na6rroAaercrl orrerb BaMeruarr Aerrl)eccr4fl, 6oree n.rra Meuee rrocrerreurro
crlaAaroulafi n {rzoreronoMy norrqy, rparrr4rla xoropoft BAecr, Ha?fierc.g or{eHr,,.
HeollpeAerrennori. Ha {oue atofi Aelpeccl4l4, Koroparr uoxter 6rrrr qacrr4rrrro
o6nsaHa 6olee srrcoltrzM rrJrerraM nocJrel(oBareJrr,Hocrrr 0, nocreguze, BepoflTHo,
AeJralorcrr MaJro BaMerHr,ri\{r{. lleorolr,rqecHoe cMerueHr4e AJrfl nepBr,Ix rpex no-
noc paBlro coorBercrBenuo+0.4,-r1.0, -r1.4 A. flpra grzcnepcrara, xoropoft ur,r
noJrBBoBaJIr{cn, o6napy}Henrre ar}rx rroJroc flplr ranux cuerr{eHldflx }Ie rrpe/I..
CTaBJIfleTCrI BOSMO}I{}ILIM.

11 <l c ueA o a ar e rr un o crr, -..1-1

4753.7 Cra;rr,uas rrorroca. Vnepeuuo C13C13 (1.0) 4752,3 rour,no B He-
r{oropbrx BBeB[ax, rra[pr4Mep, n Y Can. Ven,

4744.7 Cnuruas rroJroca, B ocHoBHoM C13C12 (1 .O\ 4744,7.
4737.7 OqeHr cr4Jr6Hafl rrorroca, C12C12 (1.0). '
4722.9 Saueruas 6;reuga, BepoffrHo BxoAr4r rarx{e Cr3C1z l2.l) 4,722.9.

(qeurR.)
4715.4 Cr,r;rr,uas uoJroca, B ocnoBrrolr 6tzQtz (2.1).
4698.4 Saueruas 6ueu4a, Bepoflruo BxoAr,rr ltzqtz (3.2).
L682.2 Cna6an 6uenga, BoaMo?nuo BxoAr4r gtzgtz (4.31.

(qemp.)
4678. Osenr cfia6an AerarrL, BoBMo?nHo Bxogr4r gtzgtz (b.4).

(qeurp.)

Bon o6nacru 4737*4642 npe4c. anrrrrer co6oii BHarrr4reJrbuyro nerrpeccrlro)
ts HerrpeprrBHoM crrer(rpe 6ea sHa.{uTeJrr,Horo rpaArzer.rra n {uoueroryro cropoHy,
Baueren 6oree r,iry6oxzft ,rzpoxuft uaH*zrym 4668:*4697. ",(eupe'ccrai.
BepofiTuo, oSqaara rraJro?fienarc rroJroc.

fI o cneA o B are Jr6 rro c ru {2
t. 4385,2 o.rens cr4JrBHafl 6;reuga, HyAa, BepoflrHo, BxoAr{r KaH rrerrrarlgaa

co craB;rflrorqa.rr raHlHe C12C12 (2.0).
2, 4370.6 Cna6as 6nenga, Bost\{o?r{Ho ,*ogrr 6rt6rz (3.1).

(qenrp.).
:J. 1+i164,.8 Cra6as 6aenga, BoBMo?nHo BxoAZr C12C12 (4.2)"

flonocu nocJreAoBareJrrrlrocrrr -r2 uonr,r4zuouy cra6bl, Bo Bcr{Honr oilyqac
MHOrO Caa6ee rroJroc -rt. 3ro_ BZIHO, Bo-[epBr,rx, 13 Toro, qro yH{e BTopa-fl
rroJroca (3.1) uecour{euuo caa6a, a, Bo-BTopbrx, qro HecMorp"a Ha Bgasr4rerbuo
Merrbrllue paccro.sHr4-fl Merl{ny rroJrocaMI4 BHyrpr4 oroft noctegoBareJrr,Hocrrr, cpaB-
FrrreJrbr{o c reM, qro rrrreer Mecro grH.Ao - +1, Lo :0, Lo _ *1,
Bneor, He ua6nro;laercfl ealr^ernort {llpecczn -B HerpephrBHoM crrer{rpe. IIo-
Jrocbr r.rTneJrr,rx MorreHyJr C,BC., 4895.2 (2.0), 4383.-S 1a.t;, 4277.'g (4.2)
6ueugapyrcTc.s c clurBr*ilMtr aroMrrrrum (rueuAaMr{, u Huqero cnaaarb o }rnx
ITE.II B3'I.
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Sao.nymnnaer BHIrMarrtrfi opaBlleEl{e Bcex rllcx
tlloM cEeHTpe, 0BSBaHHEIX c trooJIeAoBaTeJIbHOCTflLtr

genpeccuft B rretrpepr,IB-
-rt, 0 u -7,

473'1 -.46t12
5167--5035

56 35-5385

,J5 .\
'l:t2

250

31a 'ra6auqa ots[rAe'rq;JrbcrBver, rrro IrMecrcfi Tecrrafl cl]fl3b Me]HAy unptlu<-ri,i

lrorpeccr,rlr gxn Lt - -1, O,i-t 11 paccroflHrleM Meffi[y noJrocar{rI Bl{yrpl]
Har6loi/l r4ts rrocJrelloBarenr,Hocreti. I(og o6crrx xpalinux rrocJregoBare,nruoctei,i
,rBrroe lrellpepr,rBHoe 11o]tJroIqe]II,Ie rre ua6;rroAaerc.rl, arTo CBEAeTeJrbCTByer

o BHarrurerr,uo nreurmcrt rrHTelrcrrBHocrtrr ITo.Toc, s ooo6enuocTr{ Arrfl Lo : t- 2.
3acayinasaer BIrrINtlHrrr{ corocraBJrel{lle I{oporltoBoJrHoBr,Ix IpaHtrII Henpel)hllr-
[rbrx [or.Jroulenr,rr,i o reopernqecltl4ell,I rpa]rtrr(aMll rlpeAeJra cxoAzMocrrr rloJroc,
If ocuelnrae Br,tqr,rCilt{IorCfl rp516o, ouur6xa BepofITHo Mo?fier AoCrIt rHyTL
l0-20 A. l{aa ynaaarr}rLrx rllcx flocrrelloBareJrbuocter,i ur,r trrMeerr 4654, 4988
lr 5360. Mr,r 4yuaeu, rlro u;rroxo BtlpallieHHafl HoporltoBorll{oBa-fl rpaguqa
Herrpepr,rBHoto IIO|JrOnICHrrrr ol]peAeJrfleT0"s YacTblo HaJruslreM ]rpeAeJra cxoAu-
MOCTtr, qaCTErO ileper(pbrTl4eM pOTaIIuOHuoi,it ctpynryphl oTAeJILIJLIX IIOJIOC nart(-
gcli;i nooncgoBareJrbl{ocrl'I.

0N ($uolo'toBatr cl{ereua)

l4a (rno,4eroBort cuctettrr CN 2> 
- 

2> MII tr{MeeM BotsMo1tflocT'L, rlogJre/lo-

*rrr" cot"rucHHo JrIrlIb IIocJIeAoBareJltHocrl *2 a fiofiytlurr, oqelJr, c,na6otl

trpeACTaBJrer.rme o rrocJreAoBare;rlnocru -1'' fIrrr,r"lr,o cqtrrrarb, trro B 3Be3/Iax Nro,rocu rocJreAoBareJrbHoorl{ Lo '--' - 2,

rro xparlrrci,i trepo 1r507 (0.2), aenyr oe6n tan ?Ite, KilH IIorIocIr Hpacuor:i oI4creMFI

CN, ; oro uporr"olocraBrrflercr{ fiocJreAoBareJrbl{oora Lo : *,1 t[uo;rreToroi,i

{)r,IcTCJMr{, B r]i}crHocrn r} TOI{, rrro IIoilocbl L7l : -t 6olee cna6r,I.3'ra anouil-
flufi fio11qepgrru;rcrof{ eule uai,iAenIILIM IrcAaBuo }tnnrorr (A' King) u CeuHr'-
cou (P. Swings) rpan.rou, rrro B no|JreIrIeHI{Ir t}ruole'r'osan or{oreMa uMecr l'or

llaB,qo 6o.rrturee llHaqeHue AJI,I IlepoflTHoOTI{ Ilepexo[a, qeM I{paoHarl cI'lCTeMit

It21. ary i\rrolrartrlg rvto'drHo, Bepo-ErIIo, IocTaBETb B CBrISb, no xpatneft r'reper

,i.. HaqecTBeHuoli cropout;t) () rlililFIrlrleilr IJa ilIIAnlIOCTb IIOJIOC E'dBeOTIIOTO Uetrpe-

PrrlBr{olo Ilo]'Jroruerllla u tplloneT oroii o6xacrr{ crefi'fpa.
XOts IIoJIOSLI t-IoCJIeAorlaTcJIbIIoCrII AO : --2 na reprUit ll31.Jlfl[ 11peA-

[)TaBJIfiroTCfl AOROJTLT]O 3&]IOTr{i,lMrJ I{JIII I(a}Ite BbIAaIOqI4MlICg B HeHOTOpbIX 3Be3-

g1-X N, TCII lte t\Iotteu n;lr,uturlrtattaL{I,IfI },lX SATp)'/IHfiCTCTI RCJIeIICTBZC Cuyuaii'
11oto Cepbearroro 6.renAl4l)oBaIIII;I. f[ocTatouuc) C]taBaTIr, aITo U3 HeMIIoIlIx
na6nrogaentbrx rro,lroo CN nee 6nengupyrorcfl c cuJrbHbIMI{ lle3onaHorlr,IMrr JrI4-

rrrlrrMlr Sr I u Ra II, a Apyrrre c pfl[oM cnrrblrblx aroMHtlx nuumit. CApyroit cto-
pOtrbt, neo6xoAI,ruo IroAqepHHyTr', tITo rroBt{AIa}loMy AoBoJILHo yBep9HHo oTo}fiAe-

CrBJrfirorofl Aa.rIeHI,Ie llorlocr,l iroii nocle4oBareJlLllocrn (5,7) u (6.8). floc*eg-
Hee [peAgTaBrrrrer BrraqrrreJrEr.rr,ri,i u.u.repec c rountt SpeHrrFl ol{eHrtu-TeMnepa-

*ypu, ru"rg N. Hlrateua (tut'. 5.4, pr;1ou corlocrtlBJIeHLI ClIoltrpl,r 19 Piscium
u 

-.na6opar.Opnr,u1 
oMr{ccr{o}rHbri;i Cuemtp (uoC;re4onaTorr-b}rocTb LO : -2).

,I(eranu o6 orgenr,nr,Ix IIOJlocax [pI{BeAcH},I t} oOiIeI-I laO"rltrI]e; BAecb }Ite MLI

orMerlaeNl Jrr{rrrr, r',rrirR}.rrJe x&pi1fiTepI4c'rrlxn. Cntlsit AarIbI r'IBNIepe}IFILIe Anr'Ixt,l
RO.]TH TTOJIoO.

,"atr""t"t "*,-, *r""
saierii- I fpanarla | trIuprua ]rrepnulru fiorrocann B Ha,fi,Eoii
Eocrb I I IrocJre,qoBareJlbaocru
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t. 1+607.8 Cn,rrcuan rroJrooa. Ceplcsuo 6nougnpye'r'ott, Ho rLo npai,ineri'i vtc'
pe 500/n flpnocrr{rpl4xoAllrcrr IIa C12N14 (0.2) 4,607,1 .

2. 4578,0 Cunruas rroJroca, Poru 6neng ornocr,rtbfir,Ho lvlara. Belirtnlrr<-r

Fe MeHbrue 700/o npraxo[I{rcfl }Ia C12N14 (1.3) 45i8.0.
3. 4555.2 Cu.ntnas rroJroca. Po,nt 6nenA 3uanureilr,Ira. Bepofl'rllo lle cBllr-

ure 300/o rrpl{xoAl{rcrl ua C12N ta' 12.4) /}55! I
4,, /+531..0 fionorsiro cuur,uas 6.rreuga. Ha 4o,nrc C12N14 (3.5) 4531 .9 upu-

(qeurp.).xoqlrrcr, Bepoflrrro, He cBrrrrre 1300/n. IIpI,rnrhIHa()r rr oll,IrbrroMy
ror.TrorqeHr4rc 4533.5 - L536.7 .

5. 1+514.3 B Y Can. Ven. 4516. 1r. Cranrnas rrorroctr ranr,t 6,irou4a. Ha 4onro
gtzflta (4.6) L514.8 rl]I4xoArIrcfl, Bepoflrlro, nr'ttrrs qacrr, tra6-
nro4aentoii spnocrr,I. B.neH4upyercs o rloJro.,,l Qlsl\1a r+516.6.

6. 450t.7 flo.noca ynrepeuuoi,i I4HTeHCI{B}rocrlr'Bepoarno Cl2Nia(11 .7)t1502'-2.

7 . 4496.7 fl onoca ylrepeHuoiiurulueHol4BHocltl,I. Boponrno, 6'ttfit+ ((i.B).

Pearolrnpvn, Molr{HO crtaBarb, 'rT'o Harz6olee Becrtl4e AoRaSareJIbcTtsa B rloJrb-
ay ror-o, arro rrocJreAotsareJrErrocrr Az * -2 [oBoJrr,Ho oI{JIbHo npeAoraBJre}Ia

B crrexrpax anea4 N, 6aaupyrorca ua 6otee oBo6o[HL]x or 6neng IOJIoCax
(1.3), (4.6), (5.7) u (6.8). 3ac;rvt{rrBaer BHIaMaHrrt{ ro o6c'rosterrbcrBo, r11o) r(a}t
o6 arolr Mo?IiHo cyAI{rL uo r!ur'. 5 ,4, rpagl4eur I4HTeHCIIB}Iocrm au6paqltou-
Htrx rloJroc, rroBr4gr,rMotry, rtofloll4ia, rr, BepoflTHo, MaHCr{MyM Ire rpIlxOtr{I{TC-s

Ha norrooy (0.2). Cor.rracFro reopr{r4 neporrrrrocrert uu6paqr{oH}ILIx rtepexoi{oB
r4 BErarriorreHr,rg!'r B.ypMa (I(. Wurnr), orHoIJreHI{e IdrIreHoI4Buoc't'eii. llJrt-{ IIep-Br,]x

rpex rlorroc] AoJrlI{IIo 6r,rT r oHo.nc, tO ' 
g.S : 0.05 4;rrn 2500" u 10 : 0.9 :-0'03

Uas 2000" tt8]. Xo.rn HenocpegorRer{rroe rpr.rMe}re}rrre orlrx e6r.rucreuult H 3Be3A-

H6rM crrenrpaM eg-aa ,TI4 BOSMO?{1HO, TeM He MeHee dUl.' 5 ,4 aactaR.lrrcrAyMarb,
qro reMlreparypa eBea4 N Hc rlr4;Re 2500'.

I4uee'ros ooHoBarrue rogoBpeBarE) Haflurlfie s a'r'oi,i o6,iractu uoJroo tnrtte,rrlr,i
Mo,r.ronlJrr,r C13N14 (Az : -2), iro Dro pacoMorperro B lpyroi'i pa6ore, rroMe-

rqcHnoll ts DToNI lf{e .Blrttr.ycme.

Haru ua,repnirJr oollep[rerrno He[ocrarot{ef.t AJrr{ IrByqeHl4tr llo.itoc rtooJre[o-
Bare;rrHoc.ru Lo : -1 . 3d(reulr aroMHr,rx 6,neHA BAect, oqeur, BHaqureJIeH.
Tan, ro.nocn o r.o;rronoii 42L7.2 (0.1) no,rrurna 6teugupoBarscr{ c clr.rrr,ucli,i pi:-
aouanouoi,i :;'uuucii Sr I)t 42L5.5 n oranr,noii IIIIBHo-reMrlepatypnoft r.unmttiir

FeI 42L6.2. TartmeB'ropaflrrorrooa 4LgB.4(1.2) gorxtua 6.rreu4upolrarbcrl c Ao-
poJrr,Ho cr{JrBHLrMr4 aro}rr.rr,IMr4 JrrrLturrv.r4. O[rrarto BepoflTl{o erqe 5oree BHarrI4-

TeJTLEO 3AeOI) BJrr,rr{nr4c 143BeLrlr.ror.o HerII)epf,[I}I{ot'O IIOIIJIOil{eIII4FI, AaJIeHO t]pO-

crr{palorqeroc-n s tltlrtt.iroroB,ylo (rrolJoHY.

CN (rcpaenau cl{crcMa)

flpll TOC.noAoBaHI,lI,r IIoJIoo CIIOTSM.bI 2fI .- 2> .B BBeBAHtIx cIIeRTpax NILI

r4oxo[r4M I{B olIIcKa IIoJIoc, upeACraB,IIeHlIsIx y Ihapaa ra lait4or1a

[15 ], a rar(E(e y r{rxenouca (Jervons) [19]. Onpe4eneunoit xaparre-
pucruxoft IIoJIOC aroii CuCteuH ,IBJIt{erC.rI OrreHe}II{c ts Hpa(iHylo cropo-}IJ, a

TaH?fie TO, qTo l(a?fifla.fl I43 HI{X llMee'r'rICT-bIpe TOJIOBLI sI121, R2, R1 U Qr, lla
XOlrx sRrl f{BJlfleTcr{ CauOit ora6Or,1 u MOxter 6u'rr, [arr(e He3uauu're,nrUOt,
no Hpar,luer,l Mepe B aa5opaT'opllu, a R, ._ nara6o.nee cI'Inr,Hor'1, xorfi rroBl4Arr-

uouy Rr 6ruerta H Ueit rro t{pr1ocrll" TaHoe [peAOraBJIel{IIc flaxo4lttcu B ]'apt
Molrr4rr c BrrAoM rroJroc ua r{rororpa{rrau.ntr6oparolllroro aMI4(,orIoH}Iolo crleHrpit
a'roit clrotelrEl. OAHaHo Mri orlaeNr ce6e or.Ier B TolI, uto n 4ei,ir:T BI{TeJrbI{oolrl'I

maprrrrra ropaBAo 6onee ouorurHar{. (Dororparplrlr }tunla _anuccl4oHHolo Jrt\6opa-
TopHor.o Clenrpa III4alIa n un{paHpaouoit \1 npaonotl o6aacts,x ClIeKrpa BbIriR-

JIflIOT MHOIOqrlcJreHHrrre AeTaJri4 In CJIO?fiHyIO OTpyI(Typy, I{ aTo MaJro Iloxo}fie Hit

To, rrro Aarro Ha Sotorpar[urx, BoorrpouaRe[eHHblx R yfloMr{rlyrslx Br,Illt()

ucroqg76ax. OyR" [o d)oTorpa{tlrau, Itoropble BoCIIpoI,IsBeI{eIIIn B IiHtr{re R

5 lrlasec'rrt Itpblucftoii o6ccllRrr., r. II 
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crarb.Ex Nleppun.na [3], aru ,ra6oparopubte cre]irpLl Aotsorrr,Iro 6nmexu H sBeBA-

r{r{M, rro Hpar,lner,l }Iepe, npII suar{I4reil6Hoii 4ucnepcura. lpyroit rzrrrocr:par{taeit
cJrolrtnocrld HaprIIlIbI Molfier cJr5riHsru ta6t,2 tr{3 crarBI,I Ftr'rnra ll Cnurlrca [17],
Boropafl rrofiitarlBaer, qro lroJloca 7873 (1.0) n a6cop6qraouuolr ,na6oparopuoM
0rreHrpe rrpocrrrpaerc-fl rIotIrI4 sa 300A. B HpacHYIo cropoHy. flonuglruolrYr cY[ff
tro EToii r:a6nIaqe, ltoJronr,I HrrqeM oco6er.rnLrll lre BblgeJrflIorctr, trr Btfecro HI{x
NroinHo orMeTIiITr, MHOIO OTAeJTEHL,IX 4era;reii, Ter't ue l'IeHee, n 4alsuer"rurerl MhI

BhrHy?fiAeIIbI noHa 6aarapoBaTE,C.E Ha AaHHr,Ix) HaH oHII oT])a?IteHLI y fllrpaa ra

I'art4orla u y f{rHeeonca. ]3 orreHb xoJroAHlrx BBe3Aax ftJraoca N rtomuo oEtrrqarb,
rrro [oJroobr CN 6y4;r1 cpaBHr{TeJrbHo He IxlrpoI{IIN{ta,n aro I]oBBoJrfler AyIlIarb,
qro or4e;r1r,HErc roJroBLr cMotyr 6i.rrr nrrgerenrt. Haruu cIreAeHI{t{ o rloJrocax
Hpacuofi iuoreuu CN ll o BBar{MoorHorxeHLIIit }re,'r{Ay [oJrocaMlr npacuoft lr rpu-
oJreroBoft crr0TeN,r orreHE, or(yArrbl I{ rlporrlBopeqtrlBll) E [oaro\Iy npeA0TaBJrfi-

eT I,IHTepec IlccJIe[oBa]II{e) olpaHLIrIeHHOe [a]I{e B ynOMfiIIyTbIX BEIIIe pal{Hax.
B oror:i pa6ore l,rhr BrrrHy?r{[errbr olpaHr4lII4rr,orl yqacrnor,I cremrpa Ro 6580,

n r1oaroxly r-IecmorrEno nau6o,ree RIiAaIoq[xcfI lroJroc otoi,i oucreur,I BAecL He

paccr{orpeHbl.- 
Humb na rlr,rr'. 5R cortoc:raBrreur,IcrIeHrpLI 19 Pisc. z Y Can. Ven. (noao-

,$eHI{fI COOTBeTOTByroIqr4x froJroc o.I.lrevenr,r). To o6cto-sreJrLorRo, rrTo IIoJroc6I
npacnoii orrcrelrbr CN n onea4ax N ss;rqrorcfl He croJrL BLIAaIoLqr,IMLIcfiil auJrb-

nirura, c oAuoi,t crolloHbl, a c gpyrort, qro B sRevaJrluoi,i o6racr:u arlrx Blle3[
lrMeercfl oareHr;6onrruoe aII{cJro r.IBBecr}rtIx u eule 6oasure Her43BecrHr.rx geraref,,t,
6onr,rueft qaCr610 6.nengupyroquxCf 0 paCCNIarpI{BaeMrIMu IIoJIoCaMIt,

AeJraer Ba[aqy ragenrrar]rraHaur{r{ rroJroc Hpacuoit czcreilIbl CN necrnra lle Jrer-
Hoii. Bo BC-sHorI cJryqae, B aToM orHomeHI{I,I He Mo?fier 6r,rr:r cpanueul4fl c rlo-
JrocaMrr paBJrrrqrrbrx rroCJIeAOBaTe,rruocter,l C2r I{flK aTO Nroa{Ho BI{AeTb tr3 Boc-

' rpor{BBeAeI{HrIx 3[ecL t[orolpa{uit.- 
I-IUrXe n rtagrOBoii Cxelre ilrll [aeM EJIuHrI BOIIH TOJIOB, Ea6IIOAeHHrIX B

BBeBAHbrx crenrpax, Haur.oBaa cxeMa BafloJruflercJr B paccMorpeuuofi o6,rac'rn,
Mo?ngo cnaaarr,, rroJrrrocrr,Io. Bce Ha6.rrro[aeMr,Ie roJroBbl orMeqeHbl BBeBAoTI-

Ha[,rr{. Boupoc o corJraclrm IJrI{H BoJrH A.Trrr aa6oparopr,u4 Ir 3Be3A EMeer Ao
ueHo,ropoitCrerenuyc.nonur,riixapanrcp. Xo'rsurt I{MeeM n o6ulent )rloBJlerBo-
prITeJIr,HOe COtJlacple, Ho no yIIOM-EHyTLIM Bblme [pUqIIHaN{3TO Clqe He.flBJI-fleT-

ca y6equ.r'e.nbr{brr{ Aor(aaareJrbcrBo}r B rroJrb3y rlpaBIrJrLHocru ugenrut[.ranaIII4I4.

[tai noo6rqe R cfl)rqae He cnJrr,]rrrx MoJreryJrrrpl{blx rloJroc, o6 r.r4elrtut}IrxalJr4tr
CHOpee MOlrrHo CyAI4Tb uO O6l1er:i HapTlIlIo, a He nO OOBIIaAeIIIIflN'I, I{OTopLlo

onn,'y, 6r,trr, s 3naallarefibrroi,i rlrelerrra c,rYqaiinr,tltll (cry ra6a. 4.
lnonourt "Rrr 4;ra uorroo (:J.0), (4.0), (4.L) u (10.6) y lhrpaa u llal"r4oua ne

ffar{br. lVlr,r Aaeu ,Ix IJILIHI,I BoJIH, IIa]IoIleHHIJe lra (iororpadrau, npnue4errttolt
rJ lrr{r4re f]rner;ouca. /[,nn rronoorr (7 .2) o6oanaqeHl{fl rorloB y Illlpaa u laj'iAona
oruu6o.rHi,I.

Bc,;regc.nrae roto, tITo BI,ISyaJrblra.fl o6ractr, crlemTpa oxBarr'IBaer
T6JI6Ro JreBo-I{I{ir{I-IIoro o6.nac'r'r, rtantonor,1 cxeNILI, YAO6nee paocN'IaTpI4BaTb

izn;lr,rnI,rgyanbl{ble IIOJIOCTI IIC UO IooJIeAOIIaTeJILIIOCTflM, a B IIOpfrAIte AJII{H
notn. f[rr conparqeHr{Fr Mri r{rrEre rrpprBoAI,IM roJrtHo o6rqlle xal]^aHreplIcrI'IHI4
noJroc; Ae.laJrr{ Nrof)rr 6r,r'rr, nar,i4orllJ g ltilHronoit oxerte (ra6,r. 2) n n o6nleii
uo4po6uor,1 ra6n. l.

2.

(5.2) Bragur,r Bce verllpe rrorrocbl 6467, 6479, 6494 n 6502. Halr6o-
Jree crdJrrur,re R, ra R, 4octatovuo aauerHnt. B aa6oparopuu
(5.2) cErrLHa. Coor:sercrsl,Ie Me?K[y aa6oparopraeii u aaea4altll
6onee i,IJrI'I Megee yAoBJrerBopI{TeJrbHoe, xorfi }recoMHeHrro rINIe^

or MecTo BJrI4flHIle trpylux rroJroc Ir aToMHhIX Ur'rErtit.
(i0.6) Blrqurt .rerblpe cta6r,re urrrr. yMepeIrHEIe rroJrocw 6422, 6433,

6448, 6456. Bonruroe BJrl{flrrl{e Apyrldx rroJroc tr4 JruHtr{r"r, SHarIn-

1.
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J.

tl.

5.

6

7.

TeJrblro I{ouaa{alo41,rx HapruHy. B o6qerr.r cna6 I t,r n ,ra6opato-
pr,rr4 rr B 3BeSAaX;

(4.L) I3ugnn Bce qerrllre nouocn 6322, 6332, 631+7, 6355 ynrepeu-
Hoit rrJrrd Bgaqr{reJrbHoii r,rHreucilBlrocrrl. 13epo a'rncl BlraqrareJrb-
Hoe BJrr{rHr,re Apyrrlx rIoJIoO r,r .nr.rHltft gnR *Rr, ra Qr. B na6o-
paropI4Ir cI4Jrbrra, Vgosre'rnopI4T().[],Hoe coorBercrBI4e MerflA.y
na6opatopr,reii r,r aaea4alrtl.

(9.5) florocr,r tRs, u Rz 6272 v, 6279 fie?r{ar B o6.xaortt Holtpelibl}r-
Horo rorJronrelrl4fl 6257-6283 r Y Can. Ven. r,- RY Drac. (aua-
rrr{reJrbno 6onee c,na6olr o 19 Pisc.). fltirocn R 6291.t n Qr 6301
6nengr,rpyrorcfi o crrJrbur,INIl,I aroNII{IJIIII JII,IItlltl}II4, IloaroxtY o
rroJrocc (9.5) Hr,rvero onpeAelrenlroro onaaatb ircrrlar{. B ,rra6o-

IlaropI,III cJra6a.
(3.0) flo.noca Rr 6192 6nougupyetcfl o ol4JrbHori nouccoii C12 C12 6'1 9t' (0.2l.flo,nocat 'R,, R, r,r Q, 6182, 6206 u 6214 raHxtc 6;rcH-

Ar4pyloTCfl C Apyti{Nrr,r iloJIooaNrrr 1r aTor{r{brMr4 Jil'I}I4trN,rr4, r,r lro-
EToNry o IloJroce (3.0) nr,ruero orlpeAefieuHoro rKaBarL Herlb3fl.
B rii6oparopuu cna6a.

(8./t1 "lRr, 6124 noalroqino rracxi{pyercfl r,;r.tm,no.ii trolt-rcot)i C12 C12' ti12Z 1t.21. flouoour R, R, u Q. 6133, 611t7, 6753 iloqrrr clrr4-
rlarorofl Ha AoBoJrr,Ho cr4trIbI{OM t}oHe uenpepr,r3j{o1'o [olJrolq(t-
r{r4rl B Y Can. Ven. B ra6opatoprar,r cpegueii t4H1'eHC}r.ItsHocrl4.

Coorsercrnrre Me?rtAy la6opa'roprlerl ra BBeBAal{I,I Moi'ItHo rIpI,{-
SHaTL yIOBJIeTBOpI{TeJIbHtIM,

(7 .:i) Bragrru BCe rrerL,Ipe rlorrochl 5984, 5993, 6006, 6012. flouor'lur
rrpoue sR2, Blraqurenruor:i I4HreIrcr'lBHocrl{. lluee'ros J{clioropod
BJrlrflr{r{e Apyrurx lroJroc. Bepoaruo 6uarogapa 0ruNI I4 ApyrI4M
ItO JIO CaM CO3AaeTCTI BeC}NIa SaMeTHOe HeIIpepbIE IIOe IIOI'JIOIqeHI{O
Ha yqacrfie 5984*6022. R .na6oparopL{I{ I,IHrer.cIIBIrocrL aHaqrd-

'r'e,rr,uaR. Xo poluee co oTBercrBl4e Me}fi Ay ra6 oparc pllefi ra SBeBAaMI{.

8. (6.2) [3ri4rtlt BCt: .rerIlpe rlorrocbr 5849, 5858, 587 1, 5878, r,ra uux' tRzr oqeHb cna6aa, ocraJrbl{ble yltepeunoi,i n;: lt gua'rilrexruoii
r{FrreHcI{BHo cru. Bnusul4e ApyrI,I x no Jro c r,r .;rurtnii uano. Coagaer'-
0r{ BIreqaTJreHr4e 3'HaqI{TCJTbIIOIO F{errpellbtBHot-O rIOrJroIrIeHI{fI.
B ra6opatoprara (6.2) crlJrr,Ha. Xopoinee coolnorcrBl4e r'Ie,fiA.y
.ra6 opi-rro praert ra sneagalrra.

9. (5.1) Bu4nrt rpl4 crrrrlrble rrorlocal Rr, R, u Qr,5730,5743,57/+9
14 oJru6afl tRil 5722. Bnrasnne aroMHhrx nuuraii MaJro. Bncsatno-
HEe BHaqI4TeJrBHoro IIerpeIiEIBHoro rrolJrorqeuur. B ra6 opatoplru
(5.1) cr,rnrua. Xopoiree coorBercrBrre MextAy ,na6opar:opneit r.r

38eSAaMr{.

10, (10.5) Bepoaruo, oqeHb c;ra6a. Iloxoca R, 5728 l\racnt{p.yerofl cnor6-
uor,l nonocoii R, (5.1). I-t ,ra6oltaT oltral't, iloB {AI{Mo}Iy, I'aIt}Itc
otleHb cna6a.

11. (4.0) Bce uetslpe rroJrocbl 5600, 5607,- 56119, 5_6_25_ "rrernar ua tltono,
coBI{aBaeMoM rloJrocaMll C12C12, C13C12 rn MgH, s oco6euuoctu
0To orlrocl4'r'cfl K Q, u Rr. floarolty I{eJrbaff cyAI4Tb o6 ulrreu-
cl,IlHocrr4 iloJroc (4.0). B,:ra6opatoprau, rroBl{A:{Monty, c.na6a.

12. (9.4) lonosrr R2, R1, 5598, 5610 [orr,fltubl 6reuqupoearr,ca c sRr, R2

(4.0). lo,nosa Q1 5616 6reu4npyetcn c C13C13 (0.1). flpnnleva-
HI4e r{ (4.0) coxfantlcr eule 6o.rrsntvro clrrlly Ar fl (9.4). B ;ra6o-
paroprrl4 rroJroca oqeHb c,na6a.

13. (8.3) Jlextur r{a HerlpepbleHolr (tolre, coBA,aBaeMoNI n^otocauu C, n
ApyrrrMrr AeraJrflx{rt. floaocu 5467, 5473, 5485, 5490 ssrssilsror'-
c-E rJroxo, nu6o uacnr,tpyrolca, rtt6o AJTI4IIi\ 3oJrlrbl rro4xol{r{ll
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IIJroxo. ts Jrrl6ollaropr,rr,r yllopunHoir rrHrer{urrBuocrl,r, CAenarr
OnpeIIeJIeHI{OIO SaRilIOqeHI4fI HeJILBE.

14. (7.2) Bu4nn Bce qerrrpe noJrocbr 5347, 5354, 5365, 5369. Xo.rs uo-
Jroobl, BoSMolIrHo, MacI{[rpyIoTCfI 4py]]rrMl,r ,qeTaJrrIMrr, TeM He tlo-
r{ee r4l,reeTcfl r4BBccTrrafl yBepeHr{ocTrr, qTo IIa6rroAaeMble [oJIo-
cbl orHocrlrar, x (7 .2). B ra6oparoprrr4 yMepeuuor,l uureucr4Buocrr{.

{5. (6.1) lo,rronr,r 5233, 5239, 5250, 5255 gonttiru cr4rrrrlo 6aeu4upo-
BflTbcrI c aroMHbINII,I Jrr,rIIr4fiMI4. Ha6arogarorcn xaH cna6ue I4Jru
yMcper{rr;re, rpr4 rrocrregHrre Ha o6ruem {oue He[pepbrBHoro
I]o|JroqeHr,ra. B ;ra6oparoplrtr oqeHr, c.ira6a. Sanaro.{eHrafl o cI{-
rre rroJroc (6.1) u,rra 4ante o6 rax pearrtr{ocrrr cAeJrarb HeJrbafl.

O no,;rocax trpacuoi,i orICre[IEI CN r: 6o;ree Kopol]noBoJrHoBort qacrrr rrr.Itrero
olrpeAeJreHHoro cxa3arr, rreJrr,,Bn. 3ro xacaercs 5,1 56 (10.1*) R, u bt30 (5.0)
Rr, noropue JrolHa,r. ua {one Herrpepr,rBHol.o rrorJrorrleHrrfl, coaAaBae^,Ioro IIo-
JrocaMrr C, 1L<t:0). Tanxte Irlrqel'o ofll]e,r{eJrerrrror"o 0naaar6 rreJrbB-E o rroJrocax
(B.2 (4931, 4936, 4945, 494,9) u (7.11 (ag2g, 4833, 4842, 4845) v r. u.

B aartrro'Ienl4e orMorI{M, u'to 6oree .rcM 50 orAeJrr,HEIx loJroB, orHo()rlrql4x-
cs x 15 cJro?I{HbII\{ floJrocaM, Monyr 6rirr, ugeur.nQraquponaH},1 c rroJrooaMra HpiIo-
noi'i urcrelru CN. flpulrenenrae Bfiecb (MeroAa conua4eunr,t), [20] qra lrgeuru-
rfrraHaqrzn Barpy,4ulrrer6Ho orqacru B cBtrlw c ,reM, qro 6ourruunc.rrro or:rax rroJroc
IIpI{xoAliITC.s lta o6,rracrlr 6o;rec rurr,r lleuee mrrponrrx EenpepEIRIrbIx rror.Jro-
trleuuii, o6rrgaunr,tx C, u gpyruM MoJror(yJratr, R ToM qECJre BelloflTrlo oaNIlrM
lroJrocaM CN, Itpoue roro, [orlrtr ]lce rroJrocbr s rofi ra.rn rnncli,l crenerpr 6"1eu-
AlrpyrorcrJ c Apyr.I,rN,II,r IroJrocaMr4 r4Jru arolrFrlrMr{ JruHrr_FrMr,r. O ponra aQ-
r{rcx,a _aroNll{btx nuHmi rarrtr 6,rex4 M},r MorJrtrr oygtr.r6 rro ollaBncul{ru co BRSB-'
laran K5.

Bonrutoii rraoTrrrc R, .un.naerca 6oree cI4,[buolt, a "1121 Hara6onee cJra6oii
no;rocoit, rro BcJre[crnue 6ne:uytrpoBarrrr.fl rpygrro cygprrr, o6 ornoczreJrbgbrx
t{rrrerrcrrBrrocr:-rlx. }J [oJrl;3y peaJrL]rocrr4 lr4errtlrt]uxaqulr r.oBopr4r ror: (an,r,
'rro Iratt6o;ree cplJrEIrLte n na6oparopprrr rloJroctr fiyqtue fipegcrEir],[orrbl u BBSBII-
Irblx cnerrrpax. Tanoe6r, r{arrpr4lrep, rrorrocr,r (7.3), (6.2), (b.l), (4,1). t{acro
TpII IrIJIl4 BCe qCTl,Ipc oTAeJIbIIbIe I'OJToBLI AauIIoft IloJroCEI 6o.rree u.uu Nrerree CJrrI-
Balorcfi, coSl{aBaa BrleqarJrelrlre ognort lJrzportort rroJrocrrr. Tanoerr, Harrptr}Iep,
rrorrocr,r (8.4), (6.2), (5.1). C,reqyer noAqepr(Hyrs eu{e r4 .r'o o6oro.nteriucrub,
qro HepelHo AarIl{arl rloJroca ullocrr{Ilaerc.s Mr'Ioro AaJrr,me R cropoHy 6onee
trIrrI4HHbIx RorrIr 3el rrpoAeJrajvrrr l'orroBLr Qr, nailpralrep, (7.3). flocreqnee rn-
.lr-acrc-s ratrlr{e apryN{eH'roM B IoJrbBy lleaJrr,Hocrr4 ra4entrarfranaqrar,r.

Itax nraAuo IrB ra6rr. 2, a elqe 6onrrre nB o6rler.o o6oapeulrx ucero N,rarcpr4a-
ra, ripl4Barr F(orr4ona * (Dpanna LrMeer yMepeHHyro rur4pr4gy, rr Dro 6b.nee
,rJrrf MeHee cooTBercrByer roMy, vro ua6nro4aerofl B .na60paropr,rlr.

Floo6xoAuuo eilre yroMt{Hyr6 o BcpoflrHocrr4 uaJrrrqrrr rroJroc rsrnenoii nro-
{gr^ty+hr C13Nr4. Sror: ronpoc 6y4er paao6pau B Apvrojt pa6ore. florocr,r
C13N14, xo'r'op.6re 'raftH{e [o,nntnr,r 6r,rrs uuurorrr4oilerr.rr,r, eule 6o.nee o0Jro?6-
llfl ror rr4errrtrr[ru H aqr.rro o cHo Rr{r]rx rro JTo c C 12 N 1 4.

C}I

- ll r.ralrepennrii o6.nao,ra Jre?r{rd'r, cr{creMa 2a - 2il. Ile uonoca (0.0)
o6na4ae'r' oqeur, ctornuoii crpynryporl, oHa cocroMT \rB t2 r..rrarrrr,rx Be1eeft
rz 8 ro6o'rHr,rx. Ilereu Q , R paBMr,rrr,r l Suo.neronyro cropoHy, fipurreM BerD6
Q o6paayer p€3*5r1s r(pac,yro rorroBy 4315. Ije,rni P rerHrat La npacnofi rpa-
rrrzqer,l Q r cropouy AJrr4HHrrrx no.ns ra paSMErBaercfl .n HpacHoMy nor{uy,
rre o6paayn pesxoi,i rorroB6r. Itpoue roro, Ha BCro ary o6,nac.ri HaHJraAr,rRaercrr
orqe r4 aradaF- rroJroca (1 .1). Memay BerBflMr4 P , Q .iernur [oRo.rrBr.ro BaMerHa.E
rroJrooa onorro 4324, .rioropj,ro lepo u Ilfnugr (GeiO a. Schmiclt) l2ll;p;;;-(ir,rBaro.J. nonocre (2.2). *
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B crexrpe t9 Pisc. o6nac.rr ror.JrotrIeHrrrr rro,rrocLr CH (0.0) olpaHtrqeHa
c Hpacuof{ cropoHbl rorroBort 431"5, a c rpuoreroaoft - rrauueii 4290 (t}ur. 6 A).
B atoft o6uactn Ha6firo.qaercs pEA cI{Jrbnlix aroMlrrrx 6xeu4, noroprrie Bce Jre-
7fiar rra {roue xopouo BaMerl{olo rrorJrotr{euurr CH. B cnexrpax oc Bo-
otis, a Tauri u e Orionis aror{rrhle 6neugu e aroii o6na:rn He yoryrraror ts

urrreucr{BHocru 1.9 Piso., }ro Me}ilAy HEMZ orrrerJrrrBo Br{.IeH nenpepuauuft
crremrp. Carlra 6.neuga oxorro 4315 panua rro I(IlrelrcrdBrrocrr4 e 19 Pj scr., r,r B BBeB-
gax K-M, Ho B rrocJrel{Hrrx oua ycrlJreHa Ba cqer runru 'I'i iI 4315.0.
flouoca (0.0) e 1!l Pi;c. ctrJIErree sea{ B ct Boobis rr BHaqr,rreJbrro or,rrrr,rree qeM

s cr Tuuri u a Orionis.
B cnenrpe 19 Piso. uar[epeHa ramine AoBoJr6r-IC] BaMer]iarr lntrrurr 4323.5,

HeAoorarorrRo o6tgcuseMa.fl aroMHLIlrIt Jrurtllulrr,r n 6ouee cra6ag B BBeB,qax
K -M; BoaMolr{r{o, rrro ee yprdJrenrre s 19 Pisc. }ro}fier 6ur:rorHeceuo Ba cqer
CH [rro,roclr (2.2)). B ra6nuqax Poynan4a B corrHerrHoM clenrpe Ha yqacron
r l A onoao 4323 rrpuxoAr,rrc.rr Snnnur:r CJI*.

MsH
Ilouor:u crrcreMhr zfl ._ 2X cocrorrr rr3 recuhrx p3;ry6116tr r rlruote-

roByro cropoHy Ay6netoa P, Q, R, npraveu roJroBhr P, Q ar{arrr{reJrr,rro y,qa-
nourrl [pyr] or Apyra. HauSoree crrJrbHl,te roJroBli Moryr 6rrtr, npegoraBJreHrrr
B cJreAyrorqefi naur:onoi.l cxeue.

)-{l
P

0 n
52Lt.0

5186. rr

562L .4

5609.5

6083

6071

Ir

a

4845

4806

5182.0

5162

5568. rJ

5549. I

5155.2

'.lia6nuqa cocraBrreua rlo I[aEIrbI]I flupaa u laiigoua [15] u Beftqeua (W.Wei-
zel). lo;rosu Q 4na rroJroc (0.2), (1.0) w (1.1) BBrIrr,I y lleitqeaa [221.

lf o o;reiA o B a'r'eJr b H o crr, 0

Ha {rur'. [iB na6opatopunir cner{rl] MgH couocraBdrerr o t9 Pisc.
B anee4ax N na6;rrogaerca oqeflb cr{Jrr,Hafl rtruponafl rloJroca 5203. 9-

5212,2, paaABar{Baroruarct{ onoJro 5207 u 6o.rree peanafi c npacnofi cropolrrl;
B BneBAax I( - M oria cra6ee. O.{enb 6o,;rrrryro po&r, BAe(;b AoJr?rrlrbl I{r'llatr,
cr4rrl,Hbre aroMrrr,Ie rru*mv Cr 1 5204.5, 5206.0, 5208.4 (0.94) ra Ti I 52L0.4
(0.05), oAHaHo oHrr Bce lfie rre Moryr orrpaBAarb na6aro4aelroii lrsteuclrBuo0rI4.
Cne4ouaao 6r,r oinrzgar:r,, rrro peaoualrouble rruLIr4lr Cr I 421,4,4274 u 4289 s
19 Pisc. AoJrrnHrr 6r,trr, crartsee 3eJreuolo rpLurJrora, o[Halto tta cal[o]I AeJre oHrr
cta6ee gaunoft uoJrocbl, Ho r{e ycryfiamr B urrreFrctrrBllocl]Ir &FI&Jrorr4lIFIIinr Jrn-
Hrr.su B clex'rpax * Bootis n a Orionis

floroca 5204-5212 necolrreuno ycl,Irrena rlplroyrctBl{eM Morrefiyrrflp-
HOrO HoMrrorreHra, u ee oroinAecrBJreHl{e c l'oJroBoft P no'rocu (0.0) 5211.0

1l"A"r1lryerc.s orreHL Bepo-srI{L,IM.

* B pa6ore Cnurllca, e.rrrLt tr Bo6xoria (Slvings, E1vey, Babcrrch, ,\p. J.94, ,\i 2,
1941) gausr AJrrrul,r lo.,ru rrerioroirr,rx anHnrl se'rBeI,l R rI P. flplI niiureli Arlctrellcrlrl JrI{Hn},
ooBtra[alor c cl{JrtrrIJMu arouEr,rMrl 6,een,qaltN, Ir ],Ix TIITAI,IBI{A).a.[6rrce oTo;ri]IecrR"neul,Ie rIe
upell0TaB,[rIeTCu BO:]MOiIiI{],1NI .
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I'onona Q 5{86.4 B 3Be3gax N oToxt4ett'rBJlflercJr rart }Ite yBepeH}Io. l''laue-
peHa rrorroca 5179.5-5185.4,6o,;ree pcamafl c r{paoHol'o Hparl; 3Aecr, 6o.nsrryro
poJrb r{t.paer Jrrrrrr,rfl Mg I 5183.6, tro oua IIe }Io}IteT onpaBAarb ncer,l urupranr,r
IIOJIOC6I.

Ilecoune,nno Bgecr,ripl4cvrcrByet MgFl rorroRa Q rlorocr,t (0'0) 5186.4 ir ro-
.nona P rrorrocbr (1.{) 5182.3. O npracyT0rIrI,II4 r'oJronr,t Q nonocr^r (1.1) 5{62
Hr{ueto r-rerrr,3fl olra3arb,'lraK Kan oHa 0oBrlalae'l'c rloJrocofr (0.0) c12c12.

Ilonooa (2.2). lo.nona P 5L55.2 raxine JreE{rIr s o6.lracrl,] cl{JrElrolo
rror.Jroxtreur{n ny,reuoit [ocJreAoBaroJrBI{oc'r'I4 ylJrepo;1a r{ rroDToMV oalellb rpyA-
rra Airfr r,rsMopeHr{fl n crrcnrllax anea4 N. OAnaxo ua o6rqen r}one uenpepblBlroro
[oi.Jroqel]r4fr BCe E{e M0}I{HO BbII{CJII4TL Or{eH.6 UII{pOHyIO IIOJIOOy r,tnn 6neHgy
c r{eHrporlr oxoJro 5L46 v Hpacrrbrl,r Hpao]r ortorro 5156. To, .Iro s o6rar)rl4 Me]xAy
5767 u 51.56 su4eu rrerrlleplnBllElll crentp, flolta3l]iBaer, rrro I{e qtz qtz (0.0)
olBercTBeHHa 3a Dry AeraJrr,, rI Moinllo Ayr{arb, aITo 3Aecb IIpI4(,YTo1'BYer exle
I4 Apyrafl lroJreHyJrfIpHa.fl rloJroca; BecbNIa Bepo.rlrHo) qro oHa npI4HaAJreH{rIr
MgIJ.

Mu ne Blraelr AJrr4Ir uoJrrl cJreAyrol\I,rx rroJroc uy.treeoi,l flocJrel{ol]areJrbI{ocTtrI
MgII, no BoBMolr{Ho, rrro or-rr4 rar{E{e )rqacrBylor B Irenpellrlts}IoM Iror-J{oI{eHI4I,I.
cotsI(aBaeMolr roJrocaMI,I C12C12 (0.0), (1.1) rr, Nlollter 6urr', (2.2), R r{aorHocrlr
B o6,nacru 5103-5110.

f[ o cne,qo B areJrb Iro crr, + 1

Llo,rocn (i.0). lo,[osa P uiueer nrag otgenrnor,l r'onnoiir JrpIHIrrr omorro

484|> u B BBeBlax N ue na6nroAaercfl.
lonoea Q 4806,4 [oBorrr,r.ro c,na6an; rrorroca i1ocrrrraer rlau6o,rrsruer,i utr-

're1{Lrr{Bnocru n o6,tractu npr,t6nusurerrr,I{o 4770-4796.
d.nuuuono.nuosoj,i qaorr4 floilo0r,r J] crrer{rpe t9 Pisc. coorlrercrRyer cra6as

rxupor{afl [erarrb 480:].4-4807.9, n Horopyrc Mo?Her Bxonllrr rorona Q.
.B areagax K- M a'ra 6,reu[a c,na6ee, rr aroMlrble Jrrruuu rro ilIory,' r4rparr, r neii
Bamernor)i po,nu. X{aH }ter.rrap (A. Mc Kellar) ralrcpnrl ! grle1lp_e RYDrac. oser{b
cr4rrr,Hyro rroJrocy, pa3MLIryIo H r(pacHolly noHIIy 4804-4817; Bo3MoriHo, tlro
ETa rroJroca upl{cyrcrByer HaH oqel{b cna6as B paocr}IarplleaeNror,l 6reuge.

Tpu ar:orrmr,re 6;rerrgr,I 4779,0, tt7\4.3 u 47BB.9,ue?Itar na rllou_e noBoJrbao
ol4Jrrrlloro HerrpepblllIIolo [C)r'Jrorqc]Irrfl) I{e 3a}IoTHolo B clrer(Tpax K-M, Eotr,
BCe oCHOBaIIIIfl IIpuIII40LIBaTL ATo IJolrJlorqeuI{e nomooe (1.0)'

fI o c aeJI o ts a re Jrb rI o cr r - t
Iloloca (0.1) c l'orroBalll,I 5621..4 l'n 5tj09.5Q n;ra6oparopur4 iluaql,I-

reJrbl{o cna6ee nonocr,r (0.0),
B anea4ax N ua6rro4aercr{ orrJrb}ran Heoro}nAec'rtsJrer{Hal uoJroca 5618-

5ti22, oueub rpy[Ho or[errrreMar{ or rrorrocrr 5622.7-5627.6 C13C12 (0.1) u
orcyrcrByrou{arr B BBeB[ax K - NI. O upucyT c'r'Brrl4 BAecr, rlorrocl,r MgH ne,nr,ar
cHasarb Hr{qero olpeAeJrerlHofo. I(poue ]roJrocbl MgH aAecr tsJrl4fler raHEte
C12N14 (4.0) ro,;rona R 5618.8, Ho eABaJrl4 aru ABe rrorrocbl NIolyl' oilpaBAa'r'6
rra5,;rro4aeuyro ?IHTeHCr,IBHocrb, I{ BAecB rrpl{xoAl{Tos rrpe4[oflararb Hafiuque
tpet'ter,l IIeI4BBeoruopii ttorocr,r.

loJrosa Q rrolroor,t (0.1) nona4aer B uJromltyro o6.raclb rtol'JlouleHI4rI yr,rre-
po4a, o6aaaHHyro rrorrouaM C12N14 (4.0) u (9.4) ra C13C13 (0.1) 5616, rr iMbI HI{-
tlel'o He Morr{eNI C,HaBaTb o flplrcyTcTouu agecs MgH.

Ilonoca (1,2), ronre orreub cila6afl n ra6opatoPl4l,I, I4Meor I'oJIoItbI P , Q
onoJro 5568.3 n 5549. 9.

B aseeAax rraua N na6nro4acrcfl rorroca 5565.i-5568.8 oqens paarrzvnofi
r4HreHcuBrro c'tu, yculruBalorqarrcfl n Y Can. Ven. u RY Drac, ; rocnequra o6t-
flcHr{erc.rr B ocHoBHor\{C13C13 (1.2) 5568.7. B anea4ax K - 1\4 ee Her. Boer,{ox-
Ho, lrro rroJloca P npracytcr:nyer:. 1lo;rona Q r,tormer: 6r,trr,o'rorH;lecrBJleHa oo 0.[a-
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6oii nonocoi,i unm 6leuAoir 55t+4.4-5548.6 llepofrHo M('IeItyIflpHoIo rpo-
r4cxoTfiAeHI{fi.

Ilonoca (2.3). fonosa P 5516.4 oareHB cra6afl B ira(ollaropun. [3 anee-

4ax N rraMepeHa IIoJIoCa 5510.3-5515.1, notopa.E sHaaII4:e^JIbl{o MeHflerc-E B

r{}rTer{cI4BIJooTI{ or BBSBArI Ii BBeBAe. Ona Br.lgua B cnenrpax Co,lHlIa r,r p, Gemi-
nerum rI Molner 6r,ttr, otorH4ecrBJreHa HaH 6JreHAa HecHoJrLrtl4x cllJrLlIL,Ix Jruuttil
Ti I ra Ca I. Oquano ee BHarII4reJILHoe yCI{JIeHI{e B Cflexrpax Y Can. Ven. I4'

RY Drac. r'oRopl4r Ba ee MoJremytrpnr,tft xapamrep.

fI o c reA o B arerL I{ o cr L -2

flonoca (0.2). I'ononbl P 6083.1 u Q 6070.9
13 aneegax N ualrepeua cra6afl l[eraJrb 6073-6083, u xotopoi,i I4r-pam'r He-

Horopym porrb aroMlrire nlrnlru. 3gecs, Bepoflrl{o,^rlp-r{cyrcrRyet MgH (0.2),
a ranrure noaMolnllo rloJroca CaCl (1.0), roJroRa Qr 6076.6.

R onexrpe Y Can. Ven. uantepeu Hpacurtli mpai,:r 6070.6, no, opr,li'i, Bo3NIoHt-

lro, o6txcnflerc.E lorronoft Q rloJrocbl (0.2) NIgH.
Paccntorpeur{e Bocrrrlrlr r{BBecrulrx rroJroc MgH upllnoAHT n BaHJrIoqeHI{Io,

qro B BBeBAax N yrepeHl{o oro}HAeCrBJI.EIorCfi IIoJIocbl (0.0, u (1.0), a ral(}He,
Hecol,,rueHuo, npucytCruylor LI IIorIocbI (1.1) r,r (2.2). Ocra.;rrur,le 6o,nee cna6r,te
rroJrocbr ua6nrofiarorcg s 6[eu[ax.

I4e Hatrrvx na6uIo4erlrar,1 cleqYet, rrro rloJlocbr NIgl{ B cnefitpax N eaea,4

ct4Jrr,Iree, qeM B c[ Bootis, Ir SHarrI4TeJ]b]ro otrrJrr,Hee tIeM n c* Orioni s.

CaH

Me or4CTeM CaH B ItBMepeI{HOiiI o6,nao'rn crrexTptl rrerrtlIT cI4CTeMa

.13:2X - 
2X u 6oree cna6an n,ira6opatopl,Irr cl{creMa E 2[ 

- 
2X.

,(,nx nepaort flllpe lr laiiAos 4atot uolonteHl,IfI AByx l'lJIoB _II0JIoCEI (0.0)
P1 6:189.3 Id P, 6382.1 rr HYrreBrio trrprrrrln no;roc (1 .t) u (2.2). flonocst
paanrbrrbr u tluonetoryto cropolty.- 

B anea4ai N uauepeHa rroJrooa 6380.5-6:191 .1 yuepeuuotlt lltttt'tlclrBHoclr,
HecolrFrerruo Mo;rexyJrflpuoro ilpol{cxo}r{AeHrrff, Horopa-rl Mo}Iter 6r,Irr, otorrpect-
nrrer{a c rrorrocoit (0.0) CaH.

cucrerca E zfl _- 2), I ,ra6opalopr{r4 6otee ana6ar, na6nro4aercfr nprr
r.nranoM AaRJreHrr,r rr cocTorrr I4B rloJroc, cJrerHa pa3lILITrlx n rlrao,neronyro
oropoHy.

(O.Oj Q,489B.'t n Qr 4B99.t. llarropena [ol]orrsr'ro saverlran 6teuga mtu
IroJroca 4899,4 *4902.2, AJI-fl oro?It[ecrBJIeFII4.[I ltoropoiil, [oBI{AI{Mon{y, I{eAo-
crarorruo aroMr{brx ar.rnnpl Ti I 4899.9 ll 4900.0. R aeeagax K _- NI ara I{e-
ra.nr, c.na6ee. Roallorntro, qro B[eob ?Irpaer poJrE rroJroca (0.0) CaH.

(1.1) Q, 491,5.7 u Q, 4916.6. I4auepeua cra6as rorrra.E rrmvuu 4914.3
(, Kpaclrbrsr npaeM 4915,4, HeAocrarorrHo o6ttrcufieMar{ arlNIHItMI4 rrlrHrrfiMr{.

,[.nn cor-.lracrr"fl c r{Bt{epeHrl],rllr4 AJrrr}raMI{ BoJrH rrpuxoEtrtcfr rlplllnl4cr,IBarr [pe-
obnagarot lee aua.renre lrorroBe Qr, torga Han B clryqao rro.rooEI (0.0) no,nmua
6r,trr cr.r.nrHee IroJIoBa Q r.

(2,2) Qr 49:)4.8 u Q, 4935.8. Illnponaa I{ cl{rrr,Harl 6reu4a, r4JrI4 rlorroca
4934.0,'Mr.tor.o <tlra6ee o K. I4e aroMublx nuulrft sAeob rpl4cyrcrByer rraunq Ba I I
4934, no, Beporrrlro, ecrb ran?ne r4 MoJrertyJr.flpllb_Ie r(oNIrIoEeIITbI. Boalrorxno,
Ileoro?fiAeortsrreullatr tloJroca 4932, a raltlxe u CaH (2.2),

BCe rprz lroJroctl CI{Cr€MrI E OtorxgeCtBJIflIOTCfl HeyBeperlHo, I4 BOO6Iqe BO-

IIpOC O [ptICyTCTBI{r,r CaH oCraeTCrI HeflCHb]}t, nooHo,llbl{y pa00Marpl{Baercfl
ToJrbrro [aHIIafl o6aactr cner{Tpa.

CaCl

N{onexyna CaCl 6r,lna BrepBr,Ie oro}ItAecrRJreHa CoH$op4ort 114)
crreftrpe U Cygni.

10



fla uaurux clenrllor-palrMax rrorrocsr cr4o'reuin 2fI 
- 

2I CaCl ua6,rroAaror-
otr rJraBlrblM o6pasou n 6rcrr4ax, Iro, TeM lre Mer{ee, oTo?r{AecrBJreHr{e rrPel{oraB-
Jrflerc.rr Beporrrr{in}r. flonoclr pa3Mr,trrd n r[raoneronyro oropofly.

llonoaa Q. trouocr,r (0.0) 6211.6 Beporrrr{o cocraBJrfler Arrr4rruoBorrrroByro
rracrb rorocbl c qel{Tpo}I ol{oJro 6209.8, IIe or[eJrfle]vroit n ncrtoropl,Ix BBe3Aax
or rroJrocEI 621 4.0, (I)raorc'lonarl qa0rr, rrcpnorir rroJroori rrprrHalprc?]rrr.u B octrorr-
rroM C12N14 (3.0) R1.

, Ioyrona Q, (0.0) 6184.9 o6r,ncrlset llJrr4lrrroBo,]rnoB,yro qaorB rrorochr
6177.7-6184.6.

lorona P1 (0.0) 6221+.9 rIoBI{AIIr{o}ry rr}lirflercfl r'Jranur,r\[ nolrrroHcr]ro],r rl
Ilo,rooe 6219.9-6226.0.

lo.lroBa ll, (0.0) 6193.4 llepoflrHo ooorauJrncr ArnaHHoBoJrrrotsyro aracrb.
rloJrocbr 6187.5-(j194. 2, rTpr4rlal{Jrexiarqcr'r H ooT{ouHo}r C12C12 (0.2) 619L.2
u c12N14 (:1.0) R, 6l')r.7.

lo.nonu Qr u Qr IToJrooEI (0.1) 6353.5 m 6i125.8 oroinJ{ocraJrrlorcfl c rroJro-
cavw 6344.7 -6352.1 ra 6317.0-6326.2, n nepn<>i,i rrB Hol'opr,rx ocHonr{a.rr poJrb
rrpl4llaArr<l?HBrr C12N14 (4.1 ) R1 6347 .0.

_ l'94ona Q, uorrou,r (1.0) 6076.6 6reu4rapvc'ror{ o rrorocoit tMgFI (0.2)
P 608:1.1, o6paa;ra lrorrooy 6073.5-6083.5.

llorona Q, roit llte rlorrocLl (1.0) 6051.6 Nrolrrer 6urr, o.reercrBeurra Ba oJra-
6)rro runraro 6048.4, yclrrrerruyrc n RY Drac. lr Y Can. Ven.

f{nn cracterrr,t 2X 
- 

2X, uo,nocrt notopoft paBMrnrr,r e t}rrao.neroeyro (}topouyr
rlaReorrrr,r r'orroBr,J 5934.0 ra 5809.9 lurrr rorroc (0.0) u (a.0).

Il aneegax N rta6rtol{alorcfl Jrmlrl4n n",ru nofioca 5934,5, orrJrbiro rlreqflrorrlaaCrI
B lrr{rer-rolutrrocrpr B pa3lt;rx !lBeBI{ax, u5811 .4- o6e, nepoa,fr{o, MorrexyJlfrpr{o1.o
IIpoldcxo?rrAclrr4r{.

flanur,re 4,nn lt'oii crrct()r,Ill paBJrr4qlrl,l u rex l4croqHr4l{axr .noropr,IMlrl lvrbl
rrorrr,3oBarrr{os. Cor.racno /{nteror.rov [19], F(onppar:reny - 

[23] Lt
Illnorep (11. Sponer) l24f , :rrottoor,r arorTr czorerrLr paanrurr,inrpr.ronelonym oro-
porrv, oolrriicuo lftapay l.r l-ar1Aouy,- - B rrpacnym.

Haltre rrpeArlorraraeMoe oro?rrAecrRrreur4e rroJrocr{ (i.0) o ;rl,rsraefi s9it.4
BOBMOT{C}IO .l.O.rrTrno R TON,I OJIyqaCr, ec.[tr{ IIOJIO(ra paBMlrl'a R ItpaoH}rlo cTopolly.
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t 5394.1 V Cralrnas IIoJIoca u.nu 6reu4a. Bxopnt rar{}rie HecnoJlbxo g4.'rr,Hhrx

" I atonnuux nlruhft' 1 sg97.o
I srsa.z R

1 5t05.4 V Ilirrrpoxaa rIoJIocil r,r;tr,r 6.rreuAa, cocloflilIufl rr3 rreLrrio,rbrirrx riorrlo-I { [erIToB. Bxo4n'r,cr,Iillin,to:l.to]rTrr,ro,,,rrHr.u,r
I 5zr1;. 

" 
H

f 56ls.l V U.Ieut crr.'rltrarl ru.tooa. Ilxo11r,r'CtrNli (4.01 56 llj.tj Lr NIgII (0.1)1r { 5621 .iI 5ozt.s tt
1 56L1 .7 Y Vvr:1,s11111n

Ir, J Sota. lI soa:. o ti
1 5781.3 V Ur.r;lr,rrarr ro.-,ooa rr.'rr 6.'rcrr;1a. l.ixo;11'r. aror,tlr,re JrgHl,{t{1r i [57 9.7
I \5tst.stt

12 5817.1. 'l'olrial c,'ra6al, you.ilerla I y Can. Ven.
l:) 5853.3 f{oronllo cr,rJrbtiafi i-rurrr.rfl. Bxognr arouHhre .rrrrnrrlr

14 6024.9 Vuepelrrral, roitr,r{o u Y C:rn. yorr.

15 60!10 \' 'l-ouran cta()t\fl ;tunytl
16 6378.0 Cra6arr
17 6L12.0 Cra6an

18 642tt.4 Illl,rporial, yuepolruarr, t;xo4r,ll, qLzlta(10.6) sR,. 
6rn22

[ 6161.9 V l/lreltcunaa {.r.]rrr ltoBo,nbrro crr.:tr,lrirn u \. Ctrrr. Ven. .Bxogr,r,f C12Nt.tte 1 3i9?:i,.. (5.2) sR"l 6id6 7

2,(, 1 9!?q.6 )a Crr;rrHan rroJroca. 13xo7qr,r,r,Clr(-r, (4.7) 65:1S.7
i 6536.0 Ii

'l' :r 6.r r.r 11 u 5
lJ oa.,vtoctcu ue t rcuJoeuil L ble n o-tocba

'l 4459-4462 O.reur, otru.rr,nafl rroiroca n Y Can. Vel.
2 46L0.5 Vnepeuriu
:l 4629., ntlS;."Ho IIIIl,oriarl, vrrpl)er.llafl n,rr llrrarun'e,irb*lrr. nJromr: )i Can.

1 48la.5 \' Vxeperrrurrr
4 l 4815.9I aatz.a tr

1 4919.0 \' /lulro.rsrrrt orlirblral. 13xo;1n'r: r(Be or.r,rlbrrhre ;'rrrrrlrr,r Ftr I 4glg.0 rr_ I ir20.6" i 4920.4( +ozz.s t<

ti 492ti.5 /{oro'rrrro rrrlt I)ol{arr. o.rir6arL, rroBui(l,rMoxr"\' yolr.:rel Lritg n y Can.

7 4999.) Vlreperuran, po.iJr, aroltrn,rx rrrrrrui,'r rlllitrlr{l,e..lr,tiir
8 5314. 8 Tortiafl, ,vNrepcrrH.lrr
I 5321 . 0 V*repeurrarr lr.'rrr c;ra6arr

10 5361.9 C;ra6an

rr [ 5316.7 Vrreperrra,r ,'toHriiur
I 5378. 6 Ir

' 12 5429.8 f{ouo;rsrro cr,ulbuilrr rr,;lI,t .)r,!rel)eltjtarr

rr I 5502.0 VnepcruraR, BxoAt{r C1rCl, (;1.4) 5f0l.gro i 5504.7 H
14 5528,6 O.re1tt ycu.'rela n Y Can. \re1.
15 5562.5 O,rerrr, c.tra5afl, vcrr..rurnaclcr{ Jl lreHoTo})Llx lJBeBAax
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v
tt

'forrriirrt c;Ia6afI ILTItI ytlepoltllarl .lllllttrI

O.lcrIr, tostiafl, cira6:trI

C.ua6an II.rIlI ylrel)cHIIatr JtltIltItr I'Ir-llI ro.roca

Cla6an
V,nepetttrtu, [)aBItl,I'r:I li Iil]:rCtrOl\1y HOttU]/
l3xo71r'r'r' C12N14 (7.3) Q1i 6012.5

ITIllpor.tan rroJrooa n Y Carr. \'etr. t.t .Ip.vrt,{x

'l'osrran

C.rra6an,'r{)lr tiittt

C:La6aa

(l.rra6aq

IIEIIPI4PbIIIH6IE ItOI"IIOIIIEHII|

llgurauo MoJrenyJrr{pHr,rx rroJroc B BBoBA}ILIx crent'pax Hl6JrloAarurcn 6oJree

r,rJrr4 Merree .BCI{o Br,rlla}Her.rHbre rulrpoHlre IIenpepbIRI{bIe nor.loIueHILfI, IIIrIprrEa
rrocJreArrr,rx paBJrrrqr{a. flposecrra rpaHrrIIy r{e?Irgy HenpepblrIIrIM rlorJroLLIeHIi{er\t

tr rro,IlcCa]Iu I.IeBoBMo]HHo. flpuMepoM raItoMorJIoilIeIIILE B CIIcHrpax yI-JIe-

poAr{rnx BBSBII MO?fieT cJIyfi{IItL xollotuo LlSBeCTHLIit (npOI}a.I) B O[eHTp_e B 1.16-

jraoru 4737*4642 c HeorTlleAerrerrHoi,r rtollornoRoJrHoBol;I rpaHIrIIeIt. [pyltrn
Irpr{MelroM }ro}r{er CJty?IiI{rL 6our,rtraq ilIl{poItafl llcflpeocl,-fI .B HenpepblBlIolr
enenrp: BBSBI{ N B {uoJreroBoiii o6tactu, HauuHatl 0 410() A u moiner 6unr;

Rante b.4300 A. flplruraull aroro rrBJlel{u-fi }Iolyr 6r,trt paar:'rtlur,I. C ogHoi,i cro-
polrbl, oro rlloruter 6r,t'rr, peay.nr,TaroM llepclltpLITtIf{ 6onrmero I{JrL'I NIe}rrrlrIel'o
rrrdcJla r)TAeJrbrrr,Ix rroJroc. C 4pyrot CTopoHIr, 91'o MorYT 6r,r:r, uCtnIrllble ]Iefipe-
pbrltrrl,rjl IloltJlotqeHltfl (HoHTilHyyt{bt), BoBI{IIHaIoIUIIg R o6IeM Cfiyqae B pe-
ayJrrrrare raHl{x ilepcxoAoB, Itol'Aa oAHo pIJrIr o6a cocto;rulrfi xapaKTeprr3yroTcrr
rJe ToJrrno J(r{Cnpe.I,HbIMII ypoBHfl[,ll{, Ho I{ I{enpel]IJRHITIT,I Pf AoM ypOBIIej,t, 6eC-

HOHeTTEO NraJro orJrr{qaroil{r4xcfl Jlpyr oT Apyra. TaHonr,r \Ior}T 6r,rtr,, uaupl{Nlepr
rpaHIzI-r,I B?I6par{I,IoHHllx ceplrflr. 3to uo;ner 6r,trr, Harlpl'Mep, HerlpephlRl{oe
rrorJrorqeHllo, o6flBaHnoe oTrprrIIaTeJrLHLlM lIolIaM )rllJrepoAa I{JIrI Apyl'ax l)Jre-

rlrer{ToF, Mornrro yrasarb r,r na fipyrr4e upI,IN{epT,I. Ponl ]anllx rrotJrolrleHllrt
B ofipeJtreJreHfiu o6rUeit rr oeJrefiTr{Bnoiir npoBpatllrocrI4 ar}too(peprl caMooqc}-

III4AHA.
Par,clrorperu{e CtTert.r.poJl I{JIaCCa N AacT'auraeT []NrtTb tITO IlenpepblButle

lorJrollerrr4rr He croJrr, IleAKrr. l1panga, uplr llaJroit AI{cnepctrIr cHorIJreHrIe aroN[-

rir,tx ;rrnutl n 6relrfi [Io]r{er ran}Ire co34arr, Bfleqarrenue H(rnpepEIBHLIX fiolJro*
qeHr,ri,i.Ho B Droll tulyqao HoI{rpoJIoM Mor-yr cJIy}HIIrb ?BeBAE- K -- NI. He Upllxo-
IIIITCfl ,)OI{HEBATE,Cft, qTO R YIIACTHAX CIIOHTPA, CBObOAEbIX OT 1\TOJICI{YJIfIPHI,IX [O-
,rroc, r{-rrcFrctrrRrroolrb aroMrir,rx ilrr:uuit B BBeBAax N lr I( - Fi aa r{aJrrrlM IlcI{JrK)-
qegr,rerr fipu6fiuaureJlbHO oAIIIIaI{oRa. fIoEToMy Mo}ItHo 6lrrr, ynepeHHIlIM, tlro
orIeflb NIHoI.otII4CfieIIHI,Ie JI0HaIIbIIbIe ACNPECCYIfi, O6fl3AIII.IbI3 ATOMITbII{ JII4HI{flM

r,r 6ner.4ant, 6yg5rr oA4rrar(oBr,r B sBes4ax K -- M u N. Sror npr.rrepr,rfMegee
flpr,IrroErr{M rt Br,rglraJrrr}Iol,} o6JTacrI,I, t'Ae NILI r{NIeeM Jro}taJrLHEIe Aerrpeccl4l4, 06fl-
aaunr,rr TiO. IIo B aroM c;1yqae AJIfl cpaBHeIIIl-E Mopyr oIylI{I4rL BBe3[bI K5.
flpIaxr,gIatcrl TaHTIte yqurr,IBarr, ro o6croflreJlbc?Bo, qro sBoBAIn I( - NI lre
MoryT cJrylrrrrrr, noHTIJoJreM, e0Jrrr JroHaJrbHoe rrolJlotqelrl4e o5-rISaHo MoJreJ(yJraM,

Iranpr{Mep, rI{Ap}rAar'r, r(orophle' Mol-yr Bcrpeqarl;cs B ilB)B[ax N u I( - M.
O.reRrntnor.o lleraJrerji B crrenTpax N rzneror Ao lrBnecruolt cteuenr,r xapar(rep

rroJroo IIJI\I HeullepLIBIIbIx noUIoIIIeHEi,i. Fh.rrne B ra6fi. 6 nplrnogrrCn 6o,ree

tsepofirHhre 0fiyararr Bcrpeqarcqr{xcr1 ToJrrrr(o Il 3BeBAax N raxux tlorJloxleHl{ii,
noToplle, na?fieTcr{, BaoJry?fir{RaloT BHrI[IaHI/tfi. floroxrenns ?TI4x nor'iloulenuii
OTMEIIBHI,I UA T}TTAT. 7,
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5

r 0 5035-5167

4294'-/+374

4480-4502
Lrt94--4502

4516 -4520

4622 4626

46L6 -4'1374642 tr1il1

4667 - 46,17

4780 ---4t85

4832-4855

4866-4892
4881- 489.1

5:i21 -5329
5lllJ5 541!a

5 /,9:l 5504

5iiu5 5(jll5

5730 579n

5845 59 ri()

5981r-602 2

613r -6156_616s
6201 62:i1

, Ta6lflr{[r 6

06u:rarro no,rrocaNl CH (0.0) r (1.1). lJ I(--1\{ c;ra6ee

3.rmt-.rrtoe lreflpepr,rBlioe florJloulellro, r.iraBHLIM o6paoor,I B Y Cau.
Ven. I{eupepunrroe rror;rorrlorrr{e t1494-4502 fio o6c ctopollhl
cr,rJrr,r.rorl aroMrroii 6.rrertqr,r 4496. O.renr, xoporrro BaMerlro Bo Bcex
uBeBAax N lt, nepoauro, o6f3alro rIoJIocar{ C12N14 (5.7), C12N14
(6.8) L, Nlolrrcr 6brrL, rrorooaM C13N14 (4.6), atsYtr (5.7) r,l

i{ pyrl,r Nl

IIo o6e c1'olroHl,r or airoNrnoii 6,,rerrAt,r 1r5t8.5 :ra;verrroo uerpoprJBrloe
rroi'Jrolqelrrle, B rracrrrocrlr n u Hvclrae

Ho6onrnroe ilolJlolqelrlre u Y Can. Vert.

14luecrual olr,ubrrnn J[erl]eoorltr. I{opornouo;ttloBarI rpar tl,rqa i1JlfI
6o.nbfirfirrcrsa BBe:)i\--- (646, a IIJIE Y Can. Ven. u ApyI'lIx 4642,
O6naana, Beporrrrlo, rrorocaM Cz (nocleTlonareirrllocrl{ -{- t). Het
3aMernolo fla71efllrfl r,rllTeIICr,rBIIocrl4 I{ V. Meur,ruec }rerrpepLIBHoe
rrorJrolqeHr,re Morr{er 6r,116 rilloc.rreH{eHo oT 4642 ga,,rrure H V

,i-[.'rn 6olrrrur.rilcrBa Btseall N ua r[ouo t*6L6-4737 BaMerrro BbIAe-
irrle'fcE paBrroMeprroe yoLLIIeHIre nor'.r.tolqc[r,Irr ]xI{prllIoii g 30 A

IIo o6e cropolrbr aronlroi,i 6;reIrgr,r 4784 uecslra 3ar\lerloe llenpepi'II]-
iloe fiorJ]oilIe]rr,1c, o6flriarrrioe BeporrrHo Mg'H (1.0) Q

Saiue'rnoe [orJ]ouIe]1rrer cual{amil{ee x V. Ipanllrla V rre trcrl€r, Bott-
rroH{r{o 4824

Balro't'noe flor'.rotl1turIo-. l1rrItiHoBo":rlolliru (tacrb 488{-4892 ut,tlte-
.IU0TCfl "rry.Itrl(i

O5.lactr, 4900-5030 r{Brrrrerorr rpy/\uoii ;Ulrr uayrien}rl. I{polte'rot'o,
Boo6ue rraruo ugyrrcrrue o6Jracr[ t1980-5161 ocuoBallo rolrrrlio Ha
t9 Pisc. Reporrrro, B o6nacru 4900-5300 I,rMeercrl prrll lol{aJrr,-
Irnx Aelrpeoor,ri,i B HeIpepblBrroM crreHrlle, B rracrrrocrr{ }Ia yqacr}to
4925-4950, Buaqr,rreJrbilo o'rJrr{tIttlou{}4xct{ or roto, tITo xILr I,IMeeM
B jlrleillirx K5. Cpanuenne c M :larpyJ(uI4TeJrr,Ho nB-Ba liaJII{rIIIrr
Tio

LIlgecT'uarr j\eilpecolrn B lrcrl'rjl)],lBrruNl Lrlleti't'1,e, o5fl:laHHatr D ooriots-
ltor{ rroirocailr c, rrooJrelloulu'ensHoc'r'n (0.0), a ral{H{e llpyr}IM IIo-
,rrocau (nepotrrr,Io. MgH). Bo.ueo uJIl,I MerIee rocTeueHItL]il claA
rr Y. lpanllrla V, ooo6rqe oqcrrb HeonpeAeJlelrrlafl, moxre'r 6srtr,
oroABr,lrryra errle AaJrbrrle R cropolry HopoTI{I4X BOJI{I

3al,to'r'uoe rrerlpeptrRrloe rrorJtorlreulle, 6o.,ree cta,Lrrrtoe qeM B K5 - M

Xoporuo 3aMetiroe rlerrpepLlBrroo rrorJrorqeIJl{e, tra rlrone l{o'roporo
I,l Nt e e TCfl H e cI{ oJrrrr{ o tt l,t IIltr,l tt0 t'.[ouIellrr fl

Xol-rotro 3al{e'r'Hoe rrolJrorqeurre B [o3AI{I{x flollpaaJ{eileltlrrx N, 6o-
;rlee CI{JILIOO 14 IIII4pOI{O0, qeN MO]I{IIO OE{II[aTb TOJ],I{O 4.1rfl CleClx
/Ii.4). Roanomrlo, C12l\14 (8.3) u /tpyrue

13 rroa4nux lroApa3lleireurrnx N ncl oTa o6Jrac'l'L rlpeAcraBitlle't 3ita'
r[{TeJrr,rryrc ]leflpecci4lo. Botree g,rr,riruoBoJrIloBafl qacrb o6113aHa
ro,irooaM C12C12 ir CIBC12 /I.rrn [ocJlegoBareJrr,rrocrl{ (*1), a 6o'ltee
r{oporrioBoJlHoBar{ rracTr, BellonTuo 6o..rce urrcoHr,lvl tuIeHaM ETOI:i

lroo.lreAoBaTeJrrJrlocl'r,r, r\Ilrol.rrM noirocan cN, a rar{?Ite IIpyi'IrM Ee-
l,r rlRecl'fl r,r\I IIoiloca\1

3:iuetsoe rror.irott1crrr,re, uJrr{}ruouoJrl{oBarr I'paHuua Ho'l'opoI'o trB.,rt{e'r'-
cfl rreoirpeAeJreunofi. Il ocrroBlroM o6flsafla Eepofrr]ro no.rlocailI CN

llirlre'uroe rrorJroulcll.re. I{opo'r'nono.rrrrotsan rpalurqa 6oree orlpe;1e-
JreHr'rafr. O6ncairo, uelrorrriro, D rl3BCC'r.rroji crefierr],r rroJrocaM CN
r'r, BosMo)+(rro, ApyruNl noJrocaM

B:rnernoe rrerpepr,lBrroe lolJroilIellrle, o6fl:lauloe B ocHoBBoM Bopo-
rrrlo rroJrocaM C12N14 (7.3). lpauuqr,r ero Mory'r 6r,rrs pacurlrpeuu
no 5968 r,r 1o 6044

Vl'tepenroe r,urlr c,,ra6oe lrerrpepr,rBlroo rror",rotqenue. /[.rrnrtrtooo;rtto-
nrtll Hpali orrpeile.urrercrr r,-roxo

Strrltergoe lror.rloulerl{e, I,irur HotsoJllloBl:lr{ rp{ruulla lroropot"o oIIpeAe-
.T'IETCfI TI;'IOXO
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20

27

,')

625r --628;i

6330-64:i8

6206 6438

6493 6535

Ouenr xoporuo aaMerHoe fiorJ]orrleurre a Y Can- Ven. B 19 Pisc. ue
Br4AHo. Po:m arinoc(pepuoft nolocr.r ua;na

O.leur ropotro BaMerlroe flornoulerr.re n Y Can- Ven. ra MaJro BaMer-
uoe s 19 Pisc.

Oueur xopouro BaMerrroe florJror[onlre s Y Can Von,, na (poue xo-
Toporo Br4AEr,I orgerrrnrre 6rergu rr rroJrocr,r fiornotrIerrr4r. B 19
Pisc. aaiuerra roJrbl{o Hoporr{oBoJr}roBaff qacrb 0roro fiorflotqerrr{ff

Ouenr xopomo aaMerHoe HerrpeprrBroe rrornoureHre, E ocoSeErocrr.t
s Y Can: Ven.

Ouucon JrtrHtrii rr rro.troc B cnoft.rpax rBeBA Tzrra N

Oroir,igecrnneHlre arorlrlrrx nnnnl'l 6uro irpor.raBeAeHo B ocuoBHotlr no ra6-
rrurlaM lVI},p (C. Moore. Nlultiplet fables ol astroph5.sical irteresl,) {-ro u2-xo
uaganraft. Itporre roro, A.rIfI cllaBHeIIu-a co BBeBI{aNrr,r G, K, N Mrrr rrorrbBoBaJruc6
rroMtrMo crrenTporpaMM, flofiyqelrublx B Cnncuae, ra6lruqaME coilHer{Horo crrex-
Tpa PoyJrarrAa, a raK?r{e lrccJre,qoBaHrr.rrNrpr c, 60JIr,Ixoit qucnepcneii cleHTpoB
BBeBI c( Bootis [7], a Scorpii [B] u orqacrrl p Pegasi [251. Iloc,regnra pa6ora
ro.rlgtr{racl, rtolAa Irarlre oro}r{AecrBireul4e 6r,tno 1r;11g BaxfHceHo.

O.reub rxrrpoxo I,ICrIoJrlBoBaJrI{ob HaMI{ AJIfl crrpaBolt rr cpaBHeHEs xapafi-
repa Jrr{Huii B paBJrl{trrrlrix BBeBEax ra6rruqbr AJrtrH BoJrIr u r]rororpaSr4tr{, no-
Meueurrrre n pa6ore Xana, Sr,nepuaua u flapHxepcra [1], a rar{me {ororpa{ruu
cremrpoB, rroMerrleHHlre B pa6ore IIIaua (C. Shane) [26].

/{un ororHqecrBJreurd.E rIoJlerryJrflpHrrx rroJroc rrr,r noJrb3oBaJrr4cb B ocHoB}roM
HuuraMrt flupaa r,r lar;1gona [15], l{meoorrca [19] n Bertqera [22].

B uoprou cron6qe 'ra6nnr1r,r [aua rIBMepeHIrafI ArrrI]Ia R,).rrHEr cepegr.rHLr Ae-
raJrrr, a AJrr{ rrlrporizx 6;ren4 Ir rloiroc - Tax]fie E HpaeB, c,6oanaseuHux 6yr-
nann V ({noreronr,ri,i) lr R (ltpacuuu) ooorBercrBenHo.

Bo ntoponr c'rcu6qe EaHa xapanrepllcrl,rlia AeraJru, Br-iJrroqarcqas:
1. O6rqee olrrcarrtre: JrtrHI{.a ( n oayvae 6onee pesxrlx u roHHI4x 4eta:rreft),

rroJroca rann 6nen4a 14 xapanrepncrlrlna r{HTeHCrIBHocrIr.
2. Cpauueur{e rr}rrerrcr4Brrocrn AeraJrr4 e cuenrpe 49 Pisc. c rrrrreHcr4r;-

rrocrr,ro B crrenrpax eneag K (e Bootis lr a Tauri) n M (a t)rionis,aHeroulis,
a Scorpii, p l?egasi, pr. Geminorum).3ro cpanrren?Ie RrrlpaffieHo B col{pauleunoft
tpopue crrrel{yrutul{M o6paaom:

i>>> -.rlrrrr,rfi B 3Berl4ax i\ o,Ieu6 r\IHoro ctl.rr,rrcc, tlell s I'. * lVI

i >> - rr.Ir.ulrl B BRe,lllax N enaqtlre,rrbHo ot{.'tbHee, qeu tl I{ - M
i) - .rrttttr,rtr B BBe3i\ax N cr,trrr,Itee, .tcrr r: K * NI
i : - JIIIHI,I|I I,Il'IeeT oII{IIil}iOByIO I'IIIreHCI'IBIIOC'lb Il llBe3/Iax N, I( lt I\{
i (-;rr,rnltR B BBeir;1ax N c;ta6ee, qell n K -Mi<<-.-il,Irrl{tr B BDe[-r/{ax N i]Haqt'lreJlltlo cla6ec, qeu n K*NI

3. Boanoagroe orolrrAecrBJleur{e 0 aroMHEIMut trrvtrtttnMtt. flp, uaurei,i quc-
nepcr,Ir4 frpaHTrrrrecHrr BCe Jrr4rrrrrr B SBeBAax rr,I[a N flBJrflIorcrr 5neu4antn, I4 rroDTo-
My, He rrpererr1Yfl Ha ucqepnl;IRaloqlli'i crr'rcon Bcex HolIDorreHToB B r{a}fiAoM
or[eJrLHoM cJryalae, l{FI yHaBEIBaeM ToJrbl(o rnanuer,lnuc JrTl}:lilT, rtoropble MoryT
BxoAr4Tb B AaIIIIyT 6reu4y. .L) qerax CoHpatqeul4fl Ta6lruqbl MIJ lle IpIIB9AIINI
ila6oparopHbrX IJrI{H no;nn .nurrrar,l Ir orpallI4tIuBaeMCfI Ilot[epoM MyJrrrr:llrlJrera B

Revised iltlultiplet lfables, yHa3aHHbrM lrocJre ITaBBaul{fl lrfieMerrra.
13 rperscu cltoJr6rlo ()rNleqeHrrr HaH l'e MoJrer(yJrfIpIrLIF troJrocLl, Itoroprile

yAaJrocL oTolr{[ecTBrrTLr Tar{ I,I BI-I0BbHaIl[eHHLIe HeIISBecTHt.e nonoCr,I;.3Be3[OtI-
fiaN{I,r oTtreqer{br v?Ite I{SBecTHLre B ilBeS[ax, Ho elue IIc oT('H{[ecT]lJIeI{HbIe IIo-
Jrocld: * - [oJrocTn, ]Iaf,r[eHHLIe lllason 1271, tt x* 

- rlc]rocbl, HaiileHHlle
CouQopson [28].

Itoina Halrrrr oro?r{Aec1'BJreHrrrl 6rrrr,r yrite BaxourreHhr, rIorIBZJracb pa6ora
h{aH I{e.rrnapa, orrrocrrlqaflc-fln onenrp}r RY Draconis [12]. -Io.nocr,r, o6:lnsiteH-
llore MaH }teunapou Hart orrpe[eJreHHo HoBr,Io, orN{eseHLI u nanrei/r ta6nuqe x**.
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Cnucox ltluru,{o tL no.tloc B cnefimpafr s0fi0 mutlu N

(289.1

trz\tj . tL

429i .0

/1299.9

/r1102.6

rfi05.']

4307 .7

4309.7
t+314.5

+318.'.]

tr321 .1

4325.6

4:i:J0. n

4333.8

41138.0

434{.0
4344. 3

tri)47 .6
r+351 .5

4tJ55.l

11359.1

4361.3

{oort. o

4364. 8 lt

Oqeus cr.ur,Eafl 6flerr[a. i :'Ti I Ir4,-
2 rru:r,ufi, Ca I 5, Cr I 1, Fe I 3

Cna6as rosxa, ,Irr{Er,rfi. i:. Fe I 4t

VuepeunaR 6reuga. i>. V I 20-3 nn-
HI4E, Cr I 64

Ilhapoxar yMepeHrran 6retr4a. i: . Ti I
44-3 nu:d.nu, Ti I 43, Ca I5, Fe I 152

Vueperrar 6ren4a. i: . Ca I 5

Tonxas cJra6an rruHr4fl. i<.TiI44,
vI5

Illrpoxar yMeporEarl 6nerr[a. i < < V I 5,
CaI5,FeI42

Vr.repenraa Jrr{EI,Ir. i:. V I "5

Cnarnag rroJ]oca, pear{o orpaEflqeHHarr
c r{pacHoro rpaa. i:.Sc II 15, Ti I
43*2 nn:o,utt, Fe I 71

Tonxaa yMeporrnafi Jrr{Hr4E. i: . Ti I 235,
CaIS

Vnaepexxar 6nen4a. i: . Sc II 15, Cr I 83, 
]Ti I 235

Ynrepeuuan ilrqHr.tfi. i). Sm II 8, Ti I 79,
Cr I Eenflaccw(prrqrponaunar. AroMHBrx
JrtrEr{fl Anfl ee o6'bflcueEr4ff He[ocra-
TOgEO

Cnnruas 6nenga. i: , Sc II 15, Cr I 104,
FeI42

Cna6as Jll,rlrr{fl. i: . V I 5

,[oromno rrrrporafl yMepeuuar floJrooa
lrrrll 6neHAa. i> > . y 1 5, Ti I 43. Arou-
EBIo JrnHrdr{ He o6}EcnffIor Bceft i{HTer{-
C14BEOCTI,I

,(ononsno cnJrBEaf rrrr4poxefl luur,rs. i:,
Fo I 4'1, Cr I 22-3 manr.nr t

Tonxas cra6ar rrirr{rrff. i<<.V I5
TouHas cfia6afi rrrruu.E. i1.Cr I22
Vuepeuuar JrrrErr,E. i: . Cr I 104, Fe I 2

,(ononruo crrJrbuarl 6neri[a. i: . Cr 122-
2 rlrmrn, Fe I 71, V I 5

Cna6as paBMlrrarr 6neu4a. i: . Sc.II 14,
CaI37,VI5

Vruepeunax 6neuga, i: . Y II 5, Cr I 22

Cra6as rrrrrrrfl. i- ,Cr I 22, Ti 1 204,
ZrlSl

Cua6as noabca r.rrrr,r 6JrerrEa. i > > . V I 23,
Cr I 103, 130

79

Or 4294 l,o LSlr+ Ilce
Jrrurrr,r Jrelr(ar rra (rorre'
rrelpepLlBrroro lIorJIo-
ulerrr{fl CH, coegarae-
MoroRernrrMl{RuQ

cH (o.o) Q 4ai5

lJol;rroxrrro CH (2 2)

lJ oar'roxrrro C12C12 (4.21
tr365.2

Xaparlleplrc rr'rna lteranl{ Mo:reriylrnpEr,re ft or{lrorleur rd



1'a 6;r ut a 7 (upo,to,rrnteur're)

XirpaHrepucrilri,[ IIerilJrIt
I

| trIo,reiry, rn1, urJe riolir0lr€lrrr,l
I

4368.2

tr3')0.6

t+i175..1

4:ii9.2

( 41i82.7 V
{ ass+. r
[ 4385.2 R

4?,87 .2

4390.0

4391.4

4i194.7

439ti .0

/r1r00 . 2

L40L.9

4,408.2

4/t.11.:l

41U*.9

Ut21 .t+

/ttt27 ./t
/t429.?

(435. it

44:J7 .'.)

trtL4z.B

44L9.7

4\52.8

,{ono,rtr,uo cila6ar. i '- . Fe I +t, 1i 1 5

f[ono;rr,uo c.,ril6arr. i).Cr I22

flono.rsrro ou,ir6ttal ilTorlriarr 6;tett4a.
i:. Cr I 22, Sc Ii 14, Y II 1lJ, Fe l 2

Touxan irIIHlrll; p03rio otparrllLtolllratl u

{rlo.lreronoii o'IopoIILt; c l{pacroii c'l'opo-
iir,r Ti Hei.i rr]rrrlu.Iliaer roJtoca (2.0t
c12C12. i>>.V I22

O.tertr cr;tr,llittl .ltrrrrritt. (l r{.rrrorretouoii
cTol)oIrln li ueii llllllllI)lriae'f l.o.rtollil
(-r2ci2 (2.0). i g It ( (. niVl : . Fo I 1*1,

V t 5,22,Cr[22
'l'orrria;r orrerr, c.;r:I6ritr. i : . \t I 10, (lr I

84, 103

,(ouo.lrrro cu.lr,rt:lr,inlIItlrl. i) . I'tt I 2,

V I 22. I-Icnorrg'rtto ),crtirerrrro I| N cl)lIB-
trrrTe.irr,lro c 1(-M

C. ra6arr u.rrtt yuel.)ortuar. i ;' . (ll I :lz,
vI2li

f{ortcl.rtr,utt crr;rr,rlarr ,irrtr:llt,t- i =.. . Or I t2!},
430,Ti118,Y122

Cl.la6at ilrlr{rr rr,rIrI rIoJIocu. i > > Y Il 5,
Ca I {29. Aron'luilx.itttlluii /(.'rrl ee
o6'brrc l{oul,lfl fl eAooritrorl-Uo

.Ilono.;rrrLo cu.rrrtill{ JIlllIrlu. i: . Stt Il llr,
vl22

(lrr.rtr,rral JIr lltI. i <. 'l'i t 78, 1"0 I (1 
,

vl23
Cr,r,trurrag Jrr.rul,l. i:.\1 t 22 4 .itlttttll,I,

FeI68 2rtrttr,wr

'l'otttrarL cila6au .rtllttrltt. i -- . Cr I 22,
TiI54

Yrtepettralr "ul,llllltt. i ( . i\{n I 22, I"e I (i.
-qc II 14

C,ita6alr IrIlIpotiarI rro,Jlooil IIJII'I 6:ttltllltL
i:.. Y t r1. zt,I 61. V I 22, Y II 5.
't'i 178

)/,n0perrttan JIlLtlt rl. i.= . 'l'i I 78, Irrl t 2

VuepelrraR Jrrrnr'Trl. r:.V I 22, f i I1'111,
Ire I 68

Ctt;nr,rrarI 6.rterL4tt. i : . 'f i I lt:t t'l lfi1 ,

Ca I rr*-2 lr,Illllrl, l'c .[ 2, V I 24

Oqell c;ta6ttfl Toltliilrt'ill,tll'Iu. i < . V I 21

Ilftrporian yx'tepe;Httatr 6;tett71rt. i<. V I

2i-2 ltnttm, Fe I 68

O,renr, c;ta6lul Tollli?I,I. i ( . I"tr I 68 rr 69

I[oso;rr,tt,, (1lt.tr,rru,l. i:.f i l$t-1 rrr

r.IIII, V I 62

O.reul c;ta6tirl rolltiittt. i< V I 1li,'fi I

tl ll rr 100
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Illrpoxaa 6neupa raun rtoJroca caa6oft
rlJrr{ yMepeuuoft }ruTerrcr{Brrocru. i).
Cr I 31, 6i"-2 rltuuu. Fe I 318-2 rrrrrr.{r.
SrIl0

C,ra6as EoBoJrbHo rtri.{poxaff Jrzrrr4ff ToJr6-
xo s Y Can. Ven. B K-M ner. Bepo-
aTrro MoJreftyJrEprraff

,(oronruo BaMerrrafl 6nerga I4JII,I flonoca.
i > > . T\ I 157, 295. Atoruutro rII,InI4I{
EeAOCTaTOqIIbT

Cunrsaa floJroca s Y Can. Yen., ana,In-
TeJr[,EO MerrffeTcfl oT BBeB[Tir R 3Be3tre.
i > >. Hecounenno Moner(yJrflpuaff

Cruruas noJloca nnu 6reu4a. Cunsuo
Meusercff or BBeBAbr H BBeBAe, i>>.
TiI39

Toxxas cra6an Jrr{Hr4rr, yMepeurrafl B
Y Can. Ven. i>. Ti I 157-2 nlts.un

.{onomuo cr{Jlbnarr Jtn*tra. i: . Fe I
318-2 rrnurr. Brrrrerno ycr{Jrerra cpaB-
rrrrTeJlBlro c llpyrr,rMr,r Jil4rrr{ffMrr Toro E(e
MYJIETI,IIIJIETA

Tonnas cra6as fiLrr,ns. i:.Cr I 143,
Fe | 114

,(onomuo rrrr{poxar cna6as 6neuga nnrr
rrorroca. i>. Ti I 157, 39. V I 50. IIo-
BrrAr4MoMy ycr,rJrerra n Y Can. Ven.

Oqerr, rrrrrponaff 6lenga vrilu fioJroca.
i>>. Ba II 1. Heconneuuo, KpoMe
Ba II nxo4iar eu1e MoJreftyJrfi.plraff.rro-
JIOCA

Cra6as r,urrr yrrepenrran 6,nenga. i - . Fe I
318

Cna6as ilvufiix uilu 6;reu4a, r{BMepe}ra
roJrbno s Y Can. Ven. i: . Fe I 16

Oqeur cna6an nwuun, i).

O.reus cna6as nr,Inr,rn. i).

Jlanlrs yMepeurroft fiETerrcl,rBHocrr,r. Muo-
rAa rrsMepfieTcff r{aK rflrpoRafl [onoca
go 4969. i(. Fe I 318-2 urauran

Cna6an flfiHnFr. i: . Fe I 687, Cr I 9.

H a.rrH afl c 4978 go 5167 nBMepega

l

,{ouomuo rour(afl caa6ar lt.un yruepeunaa 
I

nr4rirn. i>>. Ti I 173, Na I 9 i

13e1,oa'rug 11el{i}Bec',.Han
i\foJrer(Y.TrrrpHarl no.]Iooa

OaB (it 0) cucrerua lr
Q, 4898.1 r
Q" /1s99.1?

Het'rorx4ecrnirerlrafl uo-
nloa /+905 **

Retroxuro EeI{oBect'Harr
M lJrer{y"rrrIpIIaE IroJIoca

Moxrer 6r,rrt ranrre CaH
(1.1) cucreua E
Qr 4915.7
Q:4916.6

lJonuolxuo uerrBBeL:,r[arr
M ),nertYJIfIplIafi II0JIOCa

Roalroxtgo Hor{BtseorHan
It,)fleItyJIEpIIaE IIoJIOCa

Hern'orrigectuJleuHarr ntr -

floca 4932 **. Boa,
uorxno CaH (2.2) Q,
4t34.8 w Q, 4935.8

Morie'r 6urr,, C12N14 (8.2i
I1.r 4935.8

lJoa rlorrtno gtzl,ir* (8.2)
R{ (4e45.3)

llogr.romno C12N14 (8.2)
Q, (e4e.{

roJ DItolgPisciulr
Boo,roxtuo Heoro,fiAec.r-

Brer{Har floroca 4)76**
x;-rt o{erlb ctadag

v
R
v
R
v
R

R

v
R
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T a6llnqa 7 (npoAoamenuo)

I

^ I 
Xr l)irr(rcDrrcruHa IerxJrtr

I

I Mora*yrroprhrc fio*rrofferrr'r
I

4982.3

4988. 0

4991.2

4994.r

4999. 7

5005.8

5009 .5

5014. 3

I $20.7
I 5028.7

5035.0

5040.6

5052.9

v
R

Vnepenuax ,flrrHr.lfl. i:. Ti I 38, Na I 9

Vuepetrrran ulrpor(afl 6.nerrga rrJn{ flo.Trocil.
B K-M rrer'. Arounsrx rltu.tit Her

V,nepeIilran ililltnfl. i>>.Ti I38, tTlJ

C;ra6as rrr,rurrfl. i). Fe I t6
VncperruaH rrnrr'rrr. i). Fe I 38, til.

Pors arolrrrr,rx :rrrrrur,i 3uaqrrrcJrr,na, lo
ue ucr{Jlroqaercrl, qro ycilrelrr{e n N
o6flBaHo BJrrrflrrr4Io ilroJiol{yJrr,r

Cra6arr rrrrlr4rr. i).Fe I984,318
O.relrr cna6arr rorrHarr Jrr,lHrrr. i > . Ti I 38

,(ononr,no cr{Jrrruar{ Jr,rfir,rfl. i > . Ti I 5, 38

Oterr ruirponas cla6an 6,leuga c [et{o-
roporri crpyHrypoii. i>. Ti I 38-3 nu-
nrara, Cr I 20, Ti I 173

Illlrpoxan cna6ar noJroca, rrpxMrJHalorrlarr
It cr,rrsrroii ll.rnill.r 5040.6. i < . Ti I
110-2 turrr,llr

f{onorr,rro cr4"rrb}rafl Jnrulrfl. i: . Ti I 5,
Fe I 16, 36, Ca I 34

Jltr,tutt rr.nrr 6lerrlta vMepelrroii rnrrcrclrts-
rrucr:r.r. i).Fc I iO, br I S. C rlrrro.re-
rosor:i croporrbl rrplrMrrlr{aer c:na6oe
]Ienpepr,rBHoe II orJrolqer]r.{e

C.ra6aq paaMrrrarr rrr,rur,rfi. i).Fe I1
.{oronrrro cfia6afi Jrr.,rrrr,rfi. i>. Ti I 5

TonHag cra6as flr,{ulrrr Ha AoBoJlr,lro Ba-
MerrIoM rfrorre rrenpepr,TBrroro norJrolqe-
rrrrn. B K-M rrer. Fe I 383

TonItilr, c:radag Jrr,rnlrrr. i: . Cr I 8

Cna6ar paaMbrrarJ 11era,rr6. i]. Fe I66, 16

Cna6an, Torlfiafl Jnrlrr4rr. i:. Fe I 16

Cu,lr,rran ro.uoca. i> >. Fe I 66

Vuepeunar l.ur,r AotsoJrE,lro ottJrr,Harr noiro-
ca r{Jrr4 6reuga ua r[one crrJ]r,Horo rre-
rrpepr,rrlrroro trorJrorqerrr{fl. i} ). Sc I
13, Ni I 49. fhoxo orlle:[flercff or cJre-
nyrorrlerl AeraJrr.r

C r'r.nr,rran A ou o JI r,rlo rtlrrp oHat{ Jn,{]r11}r I,Ifi I,I

6;rer4a rra (pone AoDorbno cr{rrr,Horo
rretrpepr,rBuoro norJror{erlua. i } } . Fe I
1, tfi I 109

Oqerrr, cu.ll,trarr rr itrr{poriafi rroiroca IIa
crr.rlbrr oM rlrotre rreu pe ltr,rBHoro fiorJro Iqe -

.(ouo"rsrro rorrHarr c,ta6t,t rlJlr yMepelrHarr
JII,ITII,Ifl rra cunr,rron (poue. i: . Fe I
714. 16

Henanecruaa Moitel(yJIrrp'
ITafi [OJrOCa

BoaMoH{Ho Her4BBecrHaq
]lroJIer{yJ]fipHarr IIoJloca

BosMolxno BJrurrufis Ee-
oroE{[ccrBfleHHoft no-
.rrocsr 5035 **

lloguorlruo Bxogr.rf CrzCIr
(4.4)

*?,#?,1;,,, crrcl2 (3.c)

(.:,12Ct2 (2.2\ 5097.'i

Boponruo MoJreHyJrffp-
HaB I]OJIOCa.

BoaMoEtHo BJrr{rl}*Ie Bbr-
corinx q.flerroB MgH
(Ao:0)

C12Cr2 (1.1) 5129.9 r
tso3Molr{rro qtzPta (5,0)
R" 5129.7

lloamor*rro 6repr* (5.0)

5072.6

507 ti

5083. 4

5092.6 V
5)97 .2
509J.9 R
5l 03. 8

ir059. 7

5064. :i

5069. ,t

5,l10. (,

5{29.4, R

$742.2

!
t

t
)

I
t
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I
I
t

5146 .5

5156 R

v

R

v
lt

v

R

v
R
v
R

{
,,r t

}T

1,
[,,

r 5161.0I sroa.r
I sroz.a

5173.4
5178. 8

( 5119.5
{ srea. r
I stss.a

5188.8
5193.3

520L.2

520:i.9
5205. 9
5209. I
5212.2
52r 6 .9

5223.5
5226.1
5228.0

( 5231.o
{ szas.r
[ 5234.4
t 5231.5
1sz,rt.o
I sza3."

5247 .?,

t 5249.3t s:st.:rI szsa.o
5255.:l

v
R

)
)

t
:

t

I

1262.5

5265.5
5270.1

JLIL./
5276.5

v
lt

X apar{repncrlrrta .rlcf it.rrlr

'l' a 6 ;r tr t.r1a 7 (npogr-urareurae)

I

I 
Moreryrrpnbre HotdtroEer{rrr

Cepenlrua mnponoE .6nesgr,r sJIIr IIoJIocbI
yMepeHHofi uHTeHcIrBHocrl{ Ea 0I{JIbIIoM
qporre. i: , Ti I 109, 4

Ha {oue crrJlEuoro Herrpepr,IB}roro. florJlo-
rq6uun, o6aaannoro C12C12 (0i0), saMe-
Terr [epepblB, coBAaloqnft BrleqatJleEr{e
rpanr{rlbr onoao 5156. Hpaft uonexy-
.rspHorl rroJrocFr

Oqenr crassag rrofioca. i>>.Mg I2,
Fel1,37

Cuursas JrrHr,rfl. i: . Mg I 2, Fe I 36, 4
O,reur cna6ag Ir tonl{afl fllttlltg. i: .

Aronras 6leuga
Oqegr c?IJrbHarr IIoJIoca, orrerrefluaff

xV.i).Mgl2.
Heconnuenuo, ttpoMe JIIrEnn 1\{g I BxofillT

MoJrer{yJrff pubrrt xon.luonesr
Tounaa, cua6an Jr?Irrrrff. i - .\ Ca I 49

Cunsnar JIraHI,Ilr. i=. Fe I383*2 Jrr'trl,lr{,
FeI38,TiI4

[Ivlanfi yMepenlroir I{HTeHcI,IBHocrra. B K-.M
HET

O.IeHr ct{nruaE rlrrIpoxag rloJloca, rrr{orfia
paagrar.inaroruaffcn onorlo 5207.5. i>>.

| - Cr I 7-2 ilfilr.vtt4,
II-Cr I7, Ti I4
Touxas JIr4Hr{rr, cna6as r{JIn yMopeuuatr.

i:.Fe I 36

CunnuaR .6neu[a,. ".i:. Fe I 1, 37, 383,
Cr I 193, 59-2 llll,z,w

B asea[ax N nornoqeulre flpocrrrpaercfl
[aJrbr[e B cropouy V, ueu s K-M

flotoca r{Jur Jrr{EIIE yruepennoft lrlrrerrcl,lB'
nocrr. i: . Fe I 383

flonoca yMeperuoft tttu cna6oft flurelr-
crrBrrocrlr. i). Arorunr,re rnsull .cna6rr

Cr,rrr,sas flr{rilrr. i: . Ti I' 37, Fe I 1.,

CrI18
Cnrrnas illt:u.vur erJtvr noJroca. i-. Fel1,

66, Ti I 4,37

Caa6as fluuufl, upl4M6rl{aer r{ rtpe4r]Ay-
u1eft geraufl r.{ He BcerAa orAeJltrercE.
!'eI1

,(ne caa6sre JITIHT{I4 lra o6ulerrl ([ro-He^ne-
npeplrBHoto nornoulenun. Ca I 22-'
2 trnuuu, Fe I 553.
Ca I 22-2 rllrrrr{d, Cr I 18

Cnrrnas ufiHrts t4rtt 6regAa. i ( . Fe I 15,
37. Ca I 22

Bteuga r{JII,r rroJloca yuepennoft IIHIeII-
cr{Buocrr4. Jlerxnr na (pore Herpep},IB-t gbro florJrolqeulrfl, Ir'9To AeJIaer ee lre-
orgeauuofi' or flpeAbrgylleii JIIIHI,Iu.
i). Cr I 94-B .rrtarrr.r

,Y,l

)
t
fot*
)

H 12.2\ P 5755.2

MgB (0.0) Q 5186.4 u.
(1 1) P 5182.3

0'2c1, (0.0) 5165.2 MgH'
(1.1) Q 5162

13o;r-rn'rtto ueI4BBecrHtrrll
M l;10riyJIfl prlafl IloJIOc&,

llg'H (0.0) P 52{1.0

flr:polruo BxoAIrr (lrzN1{l

(6.,r)s Rrl 5232.6

Hr,llorrriro Bxotrttr Cl2Nr4'
(6.1) R, 5239.:l

Ilupolllrto BxuItI'r ('1'r\lr'
(r.t) Rr 5250.0

llerlostlro rixolrrr C12N1{"
(5.1) Q1 5254.e



f 5280.4
\ 5285,r

5290

[ 5294.8
{ 5297.3
I rzsg.o

5301 .5

5305.6
5309. 3

5312.7

5314. I

532{ .0

5:J25

5326.5
5329.4
5331 .9

5it36. 4,

5341 . t*

5345.7
5348.6
5350. 7

5352.9
5356.5
5358. 5

5361.9

l-r3(i6 . /r

5369. 0
5371,.:]

5376.7
5378.6

5382.1
53s3. 5
5386.7

5390. 7

5394. ,1

5397.0
539ri.7

v
R

\/

R

v
R

v
R

{

1

t
t

R
\/

R

It

R
v
R

v
R

, Xapafirepr.rcrr{Ha AeraJrE

flouoca rruu 6.reuga yueperruoii rnreri-
clrBHocrr'r. i(. Fe I 383, 553

Cna6aa il^:ruft. Bepomno, a'i'omnal 6,reu-
Aa. l:.

Cr.irsuan 6nerr4a urr4 uo.rroc;r. i--. (lr I
l8-2 nvnlllr,, Cl I 94-.2 lr,ruur,r

I

I 
MorrcHyJrflpHhre HoxuorreH,rhr

f{onortrrlo rorrr{afl, c:ra6ax lr.nr,r
rrafl Jrr.rrnrfl. i). Cr I {8,
Fe I 553

Vnepennatr noJroca rlm 6lerrga.
TOpLIX 3Be3I{aX I{OBOJrbrrOi>>.Fel36,Zrl27

'Iourran yMepolrHarr. flo4xognqux irton-
[r;rx flr4gr.rrl uer. B K- M lrer

Vlrepenuan lrnu cna6an Jrnnrrfl. Mesner-
crr or BBe3Ar,r r{ 3BeB[e. B K - M rrer.
Ilo4xo4aqllx aror\{rrr,rx lr'ruuii rre'r

O.teur routtaa, cla6an Jrrrrrurn. i: . Fc t
553, Ti I :t6

O,rerlr cuJIr,Harr 6neula r{Jlr,r ltoJroca.
Suaqr.r,rerrlro MeHflercJr or llBea1hr
ri 3BeBAe. i: . Fe I 15, 37 r.r 36, Cr I
94--2 ttuutut

Torrrran, cna6an Jrrrnr'rr{. ll K - M uet.
He'r ro;qxogaqr{x aroMHtrx,rtntu,ri.i

f{ouo:rsuo cr,r.rrbrafl Jrr4rrr4rr. i}. Fe I 553,
37,MnI4

,(onolr,rro cr,rJrruax 6len4a I

i). Cr I 1,8-2 .nr,rur.ru, Ca

flor oca oqeHb pa Bilr,rqlr orl rrr.rrerrcr,rBrroc,l't.r
B paarrr,rx 3Bea[ax. B K-M ner. lIo4-
xoAnil{r4x aroMlblx .rrrrrrrii ler.

Cla6an Jlr{rrr,rfl pa i}Jrur,{Hoi'r ul rrerrcrlBrroorr,l
B paarrr,rx 3BeBAax. flogxogarqr,rx a'rorr-
ul,rx rr,rrruii ner. i )

JIunn.n yrrreperruoii nrrrelIcuBHoc,r.n. Cr,rlr,-
na n Y Can. Ven. flo4xognrqux arov-
rnrx lr,trr,ri uer. i ) )

O.renr cr.rJlr,Harr 6aerr4a r,TJrr.r rro.rroca.
i). Fe I 15

Vuepenrran rrr,rHlrfl. i>>. Ti I 3

f.{ono.lr,rro rrrr.tporraH nuJroca yMeper]roii
,ulreHcr.rBHocrn. i)). Porr aiouur,rx
fluHrrft Mara

Oqerrl cfia6afl, ToHHari .utlxrr.s.
AtoMHaq bneuga

BcpontHo rreuultocruarr
MoJre(yJrrrprlarl noJroca

Boalroxrtto Eer.rBBecrlraf
lroJreuyJrrrprrafl noJroca

rJoSt\lo}Iilto IIeHSBeCTI,aa
r\roaeI{ynffprrafl noJroc0

Boauoxso Tarxre cr8N14;
(7.2) sRrl 5e47.5

qrzp.rn (7.2) R, 5354.{

Boailroxrro HeuBBccrHan-
Moner(yJrflpHarr flonoca

clzNrr. (7.2) Rl 5365.0

['12N'4 (7.2) Q, 1136{r

BocMorfiHo trer43Becrnani
rroJreHyJrrrpfiafl Iroroca

Bupontrro trcr.rBBecrHaff
MO.qer{yfl fl pilarr noJloca

BepoHruo rar{E(e rrer,rB-
B ecTHarl Mo.1]e(yJ].g pIIafr
troJroca

IIJII{ IIOJIOOA.
.I33

yMepeH-
Co I 39,

B neno-
CI,IJIbI-IA.

i<.
Crrsuan noJroca ralr,r 6rcHAa. i > > .

Mn I {, Ti t 3, Fe 115. }'cuneHrie i N
oTilOCilT0JI6H0 K -M roBoptrr 3a Hn;rlt-
rtue ra r{ }I(e M oJr errv.rrrr p}rot'i lro,rrocll

;8!)



| 5405.4
\ 5413.4

v
R

I 541tt . 0I sers.s
{ s+zt.o

,J+LJ . :)

5429.8

5433.7

5437 .8

V

R

1 J 5a95.5 V
J \ raoo.s

[ { gglz:g R

v

R
v
R

5L46.6

5455.8

5459. I
t 5467.0
I 5470.6 R

5475.8

5482.4

5491.3

( 55{0.3I srtz.o
I rsts.r
[ 5522.6
\ 5530.2

5523. I

5528.6

{

l
)
I

t

Ta6;rur1 a 7 (nPogo:rtrHerlre)

Xapanrcptrcruri& tre?aJrn

IIIr.rpoxaa rroJroea lrrlr 6lenga, cocroff-
ulatl I4B IIeCHOJIbntIX I{OMrrOIrerrToB I{a
rlrono crtromnoro uorrorqeulln. i ) .

Fe I 15, Mn I 4, Ti I 155, Cr I 18; [rIIr]IrIo-
BoJlrroBax rlacrb lle o6'bflcttgetcq atolt-
I]bIMII JIIIHI,Ifi ilI I,I

Clrnr,ran Jl,IIrrIE IIJII,I floJloca. Oqesr rte-
rrrerctr or BBe3EBI I{ sBe3ge. i > > .

Mn I 4. Jlr,ruus Mn I rarpaer He6o.lr-
lxyIo poJrb

'IOnnaq Cla6an JrplHtrrr. i: . AtOltttarl
6rouga

,{oso.rtt,uo cnJtbIIaE rIJItl .vi\rePeILIatt .'lll-
nrrn. i). Fe I 15

Vuepeurraa rrnnun. i) . Mn I 1, Fe I t5
C;na6ag noJloca unu 6lenfla noBI4[IrMo-

M\r arorlluafi. i-.JInulIn 5429.8,
S{gS.z v 5437.8 rle}r(ar I{a (poue rte-
npepLIBHOrO norJIo IqeHl,rtr

Cr,rnrrras Jrriultfl. i: . Ti I 3, Fe I 15

Vrtepeunan rIIHI,trI. i -. Fe I 15. Aroruuart
6neuJta

C;rra6as rrJln yMeperruarl JllrHrlfl. i > . Ti I 3

f{ononr,no cI{JIbIIafl ,IJM yMepeHrlafl l1o-
Jroca lrJrr,r 6lerrqa. i > >. BnnRIrr'te
aroMllbrx iluHnll n'lafl o

Vltepettltar l{rtll c.rta6as IIoJIUca' i > .

Ti I 108

Cna6aa rnflufl. BepontHo, atourrar 6.neu-

Aa. i:. Mn I 4, Ti I 106. B rtexo'roPstx
3BeBAax ua6rto4aercn rtorJIoule]rue a

r(pacliyrc cTopoHy oT .rll'Islllil

C.na6an rtr[lrtr IIJII4 lloJ]oclr. i: . Ti I
107, 3

Vmepettuart rlo.rtoca
FeI15

Vuepeuuan rloJloclt
Ire I 15

uura 6neuga. i>.

rrr 6nenga. i>>.

I-LIilt)oriarl tro.tucu, ullJlbltu i\lelltlrcUi-lHc'l
R irll'eHctlBltocrrr. i) . 'l'i I 1'06 ::| 'ltt-
Hura, Ca I 48

IIIr{por{afi floJIoca n.ln 6lrenpa, cIIJI6lIo
MelrflrcilIlHofr 1l I,1r{TeITCIIBITOCTII OT SneB-

[r'r lt 3Be3I(e, rlacro paSAual'lBaerct

Po.ns arortltr,rx:tltlll'rii IIaJIa. Il Ii NI

rrer. M o.rteriy.rlsPIrarI

Pols tttollusrx ltururii llelleJlrtl{il. i>>'
Ms I 9. O,ie J1er:altt orlel]b .ycl'IJI14B0lor-
cs r Y Can. Vcn. 14 B rlertort)pr'lx l(py-
rr{x BBeBllar

!N)

Belrcmuo EeLrgBecrnax
n{ ).rIer(YJIflpHAtI noJIOCa

Httulnecrnag ilIoJIeHy-
.,r rpr{aH floJIOCa

1lr.re noxrto raxi*le lretr3-
B,.CTrlafl MOnefi yJIEpFa H

rm,roca

c12112 (4.5) 5470.3 vl,
oepoaino, 6tzlrltn (8.3)
tBr, 5466.6

6rz5ra (8.3) R, 5473.3

Bo:ttlonrso Cr2N14 (8'3).
& 5484.9

6rrl.Iu (8.3) Qr 5490.2

Be;r'lor*so C13C12 (3.4)
t495.2

c1EC12 (3.4) 5501.9, a
larEte BoSMOrnHO rre'
rsBecTlraff MoJIeHyJIEp-
IAfl IIOJIOCA

MgH (2.3) P 55{6.2r

(-1'C'3 (2.11) 5525.6

IJt,auo*tlro rar{?$e Her{B-
lecTlrafl MO,neHy.TIt{plra,{
tIoJroca
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'Ia6;r u 4a 7 (npo4otrmeuue)

MnJrer{yrfi pHr,Ie fi oM{oEeIrTr{

(.jr3c1, (2.3) 5533.2

CtzCt2 {2.ill i\tt|.i

lllElH (1.2) Q 554e.e

Morrer 6ntr, Eer,ranect-
rraff MoJrer{yJrEprraE rro-
JIOCa t

crecrs (1.2\ 5568.7 il
MgH (l.zi P 5568.3

clacr8 (1.2) 5577.1

clrcr, (1.2) 5585.i

c1rNr,1 (9.4) ll, 5598.i| H

C12N14 (A.0) sR:,1

55J9.r, a ral{Ere rretrs-
BecTlrarr MO,1IeItyJtf p-
ililft llO.'IOO:r l-)593 

-5598

X aparrreDr,Icrr4fi a l{eri}JII,I

Vrlreperlran fioJroca rrJIrI 6JrerJ[a. i > >.
Han ana.Iu'reJrbuaE noJloca [ecoMueurra
s Y Can. Ven. u RY Drac.

Culrnag flonoca, Btrgnue aroM]ILIx JII4-
Hrft EeoEailr4reJrbHo. i> > >. Ba I 1,
MnI4

Vuepenuar [oJroca r,rnu 6nenga, Brraqr4-
TeJrr,Ho MeHflroulaffcE oT 3Be3Ar,r H BBeB-

ne. B K-M ner. Pons arolrsbrx Jrr.r-

nuft neaHaqnreJrbrra

Oqenr cra6aFr rurtrrtr, r{HorAa cJrl{Baercrl
o rpe4ErAyuleft. flogxo4r,rlrx aroMrrr,rx
tuttufrt rroBr{Ar{MoMy Her. B K-M
IIET

Oqenr cra6afl. Jl,utnfi, MevarolrllEcr{ or
BBeBAI;I rt BBeaAe. B K-M uer, Arolr-
rrbre Jrurr[u cna6r.t, rre Moryr ee .o6rsc-
HI,ITI,

O.reur cra6ar, ycr,rJrr{Baercs B Henoropbrx
BBe3Aax. B K -M uer; ue uoxer 6lrrr
o6tscnena aroMubrMl,r Jlr{IrrzfMr{

Vlrepennan noJloca rflu 6neu4a, Merrflercfl
or aBea4rr n BBeore. B.nnqnne aroMHbrx
ilunu.ii oqegb MaJIo. B K-M ner.
I'i I 229

flouoca, oqeHb cr,rJrbHo uerratoularcfi u
r4HTelrcr4Brrocrra. B orrureft qacrr,ro crrJr b -

nas. B K-M ner. Fe 1 686-2 JruHr,rrr.
Brrrgrure aroMrrbrx runuft oqeur uaro

O.reHr cnnrgafl rroJroca. i>>. Ca I 21,
V I 37, Fe I 686. Brr,rsuue aroMubrx
nltrtuft uaro

O.regs cfia6ag, ToHRaE Jllrgrrff, i ) . Ca I
2l-2 {trt*ttfi. Bepoarno aroMuafl
6;neu4a

Oqesr cna6aff flrrurrf, Bepoatuo, aroMua]I
6neHga Ca I 2l

Tonxas rvruutt cna6ofi lrnn yiueper'ruofi
r.rETerlcr.rBrlocTr{ B HefioTopbrx BBeSAax,
Ca I 21-B rt4uvrn

Orerr cunruafl rroJroca roJlbxo n Y Can.
Ven. lr RY Drac,, rAe poJrb aroMHbrx
;ruuafi orsocr{TerrbHo nrara. i}}. Ha
AJTT4IIHOBOnHOByTO qaCTE B,rIrIflI0T IIBe
BepoffTxo cna6rre roJroBbr C12N14

Ponroe HerlpeplrBroe uor.norqenr,re. Bepo,-
flTrio, SHaqlrTeJrLHoe BJrrrEHr4e aToMHor{
6lgr-gu Ca I u yrroMffHyrr,rx roJroB
c12N14

9l
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'l' a 6 ;r lr 1a 7 (npo4onxrenlre)

il-.tleriy;rnprrlre fi oMIoItc]ITIJ

Vuepeunar noJroca ranu 6neu4a. floJrome-
HI4E EE MCHflETC'I OT BBESAbI It ABEAAE.

i > > . B.nusrlre aroMlrblx nrrgldft otlegb
MAJIO

Cunrnas rroJroca rorrbr{o n Y Can. Ven. u
RY Drac. i>>.Fe I 686 u 209.
Brusnue aroMHrrrX ;ruuuit oqenr uaro

O.renr cumlrarr floJroca, ue 'gcerEa otEe-
rrrolqaflca or cneg)'rorqeil. 5623-5621 .

i > > . floroca HacroJrbr{o clrJrrrra, qTo
BepoaTrro HpoMe C12Nr4 r.r MgH rrMeer-
cE elrle ItaHafl-To HellsBecTrrafi flo"rloca

Oqenr crruuafl [oJroca, i>>.VI37-
3 ruurall. Pons' atouxoft 6nengr,r orno-
CI4TEJIbHO MAJI 

Oqenr cr,rlrnarr noJroca. Polr atomnux
nlfirufi ufl.Iromua

floroca ualr 6,neuAa yMepenrroFr lllrrelr-
crrBgocrrr. i>>. Ti I 240, V I '12.
Poltr atounurx .nilEr4it Heserufia

Oqeur cila6arr rr rolrxafl rluuilfl, i > > ,

Cr I 239

Iloroca rrJrrr rrrrrpoxax 6nerga yMepeuuof,
rrHrerlcl4Brrocrr. i)). Fe I 686

Barr.tergafl Jrl,ilrrrr B Y Can. Ven. r,r. RY
Drac. B K-M ner. Arouarre Jrilu.uri.
oqerrb cJra66r

B psue BBeBE N - roumarr .ttuulra. i ) .

V I 35, Sc I 12. B Y Can. Ven. u
RY Drac. cuusaetcs c 5576

Tourtas B paHHrrx N rr o.rexb ycruru-
Baercg B Y Can, Ven. lr RY Drac.
B K-M uet

Oqerr ronuafi JfirHur. i>>. Cr I 239,
Na I 6. Arounas 6renga rrJroxo o66flc-
H'IET AJTUHY BOJIHbI

CnarHo MeHflercfr B ffpxocrr4 B paar{r,rx
BBeBIIax. Oqenr cr,urr,ua B Y Can, Ven.
u RY Drac. i>>.Na I6-2 rnild.nu.
Jlunrft Na coneprreuHo rreAocraroqrro

ItrupoHar c,na6afi 6,rrer.rla. i>.V I35-
2 ,nmnwu, Sc I 12, Fe I 209. O6rsc-
II'IETCE S,TOMIIbIMII JIIIHI{flMII

Cra1att aroMrraa 6,rrenga. i>.V I 35,
Fe I 686, Ni I 46

C,na6as aroMnarr 6aeuga. i).Sc I 12,
CrI119,MgI8

C.na6an runur. i))
Crrrruasrrrtpor(ar rroJroca. i>>>. V I
.35-2 ;lurtwlr, V I 36. B paunr,lx N
(prao"rerouuit npafi r.raMepew 5726.4

Cranrnas rrorroca, B K-.M rrer. V I35

Cluruas rroJroca. B K-M ner
B r.ugl,:,ue aroMrr,rx nrnrafi neanaqr{Terlbgo

t)E

a1erytr (4.0) R, 5606.7
qtzStr (9.4) R1 5610.5
MgH (0.1) Q 560e.5 ;

clscls (0.1) 5616.1
gtrytn (9.4) Ql 5615.7

6z5u (4.0) Rl 5618.8,
MgH (0.1) P 5627.t1-
Bepoarro, Her.rBBecr-
Hafl MOJreHynflpHaE uo-
JIOCA

qr"grz. (0.1) 5625.9,
c12N14 (4.0) Q1 5625.0

crscl' (0.1) 5635.5

B.epoarno Her4gBecrnan
MOJIeI{yJIflpHafi trOJIO-
ca

Heraanecrgas MoJIeRy-
JrflpHaE nonoca

Helrasecrrras MoJIeI{y-
JrflpHaE rrofloca

ii
Helrssecinas MoJrety-

nflpHaE floJloca

',

Heraasecruas ruoner{y-
,rEpHas floJloca

Cr!r\ra (S.1) sltzl 5721 .S
gtzryte (10.5) R, 57:8.5"

qrzSu (5.1) R, 5730.2.

qrzSu (5.1) Rr 5742 i

(rr2N14 (5.1) Qr 5748.7

Xap, rir0tlllerrliir. lle.ra.rrlt
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T a6rrrqa 7 (up o4olrxenr.rel

I

I Mor"nyr,rpnue Hoxtrbnonrr
I

H ouasccruafl ruohcrly-
lrflprrafl ilo.fioca

Heuaseotnafl ilroJrcrry-
IrfrpHalr rloiroca

Ilcl-roaTuo rrerrBBccrrrarr
il{oJICI{lrJrrrpHarI nonocft

lJoumoatro rartlne MoJIu-
ny.rrrrpilafi floiroc& I

Ifenasecrrratt MoJreKy-
JrrrpHafr rofioca. Ot.Ia-
crr,r Molncr 6nrr CaCI
(1.0) 580e.e

Bepolrrro uerrBBecrHarr
MOJIeI(yJ-IfipHafI IIOJIO-
ca

Her,rgsec,rnal N{o{Ierr_v-
irfrprrafi no.lroca

.Her,toroorrta;t lrorrexy-
Jrrrpll4fl noJroca

Boulrotturo rre14aBecrrralr
MOrrcr(yJrrrprrafl rloJroca

gtrllra (6.2) sRrl 5849.3

Bepol'rrro rarix{e lrelra-
B ecTEafl t\{oJrertynrrpHar{
rIoJIO0a

qtzSra (6.2) R, 5858.2,

c12N14 (6.2) R, 587,|.X,

crzNl'l (6.2) Q1 5877 6

Herrasecrnan uojretcy-
JrfipEarr floJroca

.FIcl.rauecrrral,,rro.ricr<y-

ilripuarr uo,lroca. Bog-
lrorrro, BxoAr.rr ClsCrz
(5.7) 5s23.4 , 

1

lJo:nroarrro (laCt (0.0)
5934

Ilogrvrorxuo lrer{3B0cTHar{
lr0.r{crry.lrr plri:rfi lloJIocil

XaDrft t'cprrcrurda IerilJrrl

floroca cpeflEefi IIHTeHcunsocrlr. Maro
Merrffercff or gBeBALr It BBeBAe. B K*M
IIET

floroca cpe4ueiii LlrrrelrcutsHocrrl. Mano
Menffercfi or sBeaAbr It BBeBAe. B K - M
HET

Cunrnas rroJroca r.uru 6reu4a. Hpacurri
fipafr r.r3MepffercE paBfiI4tll{o B pa3rrlrx
aneanax. i>>.Ci I 188-9 aunr.rft.
Ti I 309. Izluteflcraeuocrb aroMlrbrx firl-
uufr uegocraroqua

Tonxag JrlrHr{fl cJra6afl rrJIId yMepeuflafl.
i > > . Zr I. Atonurr,re rllrul{rl cfia6br

vnrepeuuar mt,lpoxax fioJroca utru 6tenga,
Buaql{rerbuo ycll.rleua u Y Can. Ven.
B He r(oro pt'rx aBeBnax fleJrrrrcrl ]Ia
2 xounoueirra. i) )). flogxo4xqr,rx
aroMlrbrx rrsui ner

'Ionnar, c,lra6alr ,'l,rrllrr. 1] K - M rrer.
V I 92. Oqerrs cna6r,re a.ToMIrLIo Jtrlitl,Ilt
rreAocTaToqrrLl. vcr.r;terra s Y can. ven.

J.[ r'rurn yNr e perrrroi,i r,r]{Torrcr{Bllo crr.r. Il K -Nrret. Ato,nrrr,re Jrrrrlr'Ifl uoryr o6lncrtnrr
JrI4rU6 rre6oJrbIIryrc qacTb I,rHTenCLIBIro-
CTI{

YMepeliuar r'oroca. B K-M ser

Oqenr rouxas cra6as .jllrulrfi. B K - M
ner. Cr I 119

Cna6as rirnur, r,rflrr floJroca. B K - M
Her. AroMHEre Jrr{Hrru o.{euu cfla6u

,(ono.urno crrJrBEafi rrr{rrldrl. i > >. Ba II 2.
FeI35

,

VntepenEae ;l'fi:ntz,tr, B K-M ner.CaI47
IIIupoxar rroJroca ynaepeunoi uureucr.rB-

rrocru. B K-M uer. Ti I 72

,{onoauuo c}rJrLuarl JII{HfiE I{JIu tloJroca.
B K-M.ner

O.reur cursuaa.-\) 2. Na t I-1,

Oqurnr, crrrrraa. i)).Na I Dr

.{onolruo cr4Jrbuafl illtrun, B K-M
rrer. Ti | 77. B ocuonuon BepoflTHo
MoJrenyJrfl pEoIo IIpoI{cxo E(treHr{ff

Illupoxaa rrorroca co crpynrypofi. B K - M
ner. Ti. | 7l u 72. Btllg:p.ue aroMur,rx

. Jtkrt].vtfr. oqerrb MaJro

Cna6ar JrltrrlrfllrJlr,rIloJroca. B K- M irer

Cna6ag ,rnh yMepeEIIaE Ju4lnn uJrJr rro-
aoca. B K-Muer. Ti I 72 y 2.
Baraggne aroMr{},rx nuunii uano

!t.:j
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IIIupoxar noJroca yuepennofi r.rHTeEcrrB-
rrocrr.r, cr.rJrruee n 19 Pisc. B K-M
uer. Ti I 154, Fe I 14. He6olrnroe
BJrr{rrHI,Ie n tpuoleroaofi qacrr BoBMolr{-
EO OliaabrBaloT aToMHBIe illtHt4rr

Cna6as r4irrr yMeperlran rrl{Hr{fi. B K-M
ECT

Cra6as fivtle:,tFt, B K-M uer. Ti I f54.
Arounux .nranlrft BepofiTHo HeAocra-
TOTIHO

Oqesr cra6afi noiloca. B K-Muer.
Brugtlrae aroMHr,rx firagllfi oqess Iuano

Vuepeunaa ro.uoca. B K-M ner

flonoca yMepeHroft rrrrrercrrBHocrrr. B
K * M ner. B Y Can. Ven. ue or'lle-
Jrrerce or cre4yrotqefi

Vlreperrnan lto.iroca) cr,rJl6lro l)ir3r\{r,!Tal
rr r{pacrroMyrtorrqy. i> > > . Mn I 27.-'
3 ;lrmr,ru. Po.lrr aroltrri,rx lrllfirrii He3IIa-
qI{TEJIbHA

VrvrepennaR rroJroca. Torr,no s Y Can.

Illnponaa noJroca e Y Can. Ven. lr npy-
rux. B Hexoropbrx BBeBAax BbtAeJrrlor-
Cff ABE JI'{HIII4

Cna6as rloJloca. B K-M uer

V I 34. B ocr.ronuom repoarno Cr3Cl2

'fonxan, cra6aa, g Y Can. Ven. Aoso,rr;-
Ho cr4rrbrrag. i>>>

,{ono:rluro crrJr,Eafl rroJroca. B K-M
IIET

Tonraa, cna6as fivrrtr,n. i>>. Ti I 69,
Fe I 207

C.na6as Jrr{HrrE rrJII{ troiroca. i > > -

Vnepennan urr cua6as fioroca. i>>.
vI34

Touxan, . c,n a6as rvtttttrr, -rrplrMr,rllqrl-qa;rx cneuyrorqeft rloJloce. i>>.V I 34.
Ti I 238

floaoca, oqeHl ycl{Jrelruan n RY Drac. u

TonHaq rrr4HrIH. i>>. V I 34. Aroutrne
rI4I{r4I,r rreAOCTaTOrIUbr

9J

Ta6;rr,rqa 7 (n nieure)

l{orleHylrnpnrre rolarorieHr}il

Hel.ranec'rras MoneHyJrff p-
HaE [OJ]OCa. BXOlrr

rar{?re C12C12 (4.6)
5958.7

Herrasecrnafl IloloHy-
.xflpHafl rroJloca

Iloauolnuo rrerrggecrrrarl
MOJrer{y.rrrlpHa'1 rro,llOca

('12N14 (7.3) sRr, 5984.;i

6'rzrte (7.3) Rr 5992.6

c1rc1, (3.5) 6004.9
6'tzlqta (7.3) R1 6006.0

c1eN14 (7.3) Qr 6012.6
l, BorlNroH{Iro e ilIe r{e-
.!rilBecTrrafi Mo.nel{y!'IHp-
Ilarr fioJroca

13eponTuo Helratsecrllal
N{OJrer{ynfl pHafl no,lroca

Roalrorrno HeI4gBecrrraE
MOJIeHynfipHafr lloJloca

clsctz (2.t1\ 6040.4

Helrasecrflan iloiler{y-
nrlpHarr no.,tot:4. ]lo:l'
uorruo CaCI (i.o) Ql
6051.6

6'tz6rz (2.4) 6059.7

tlo.mox+ro ligt-l (0.2)
Q 6070.9

McH (0.2) P 6083.1 H,

i,om'er 6r,rlt, Cr.Cl (1.01

Ql 6076.6

Beporruo He rIsBecrnarr
\,roircI{yJIEpnafl u0JIoca

(.13C12 (J.3) 6101.0

Moxre'r' 6rrrr uellBBecr-
Hafl MoireHyJrflplrafl ro-
.TIOCA
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XapaftTeptrctul{o fiorilJrtr

T a6 n rr rIa 7 (npo4oirxenue)

I

I Mouexy,rnpnbte fioMtrciEeHTBI

I

c12c12 (t.B) 6122.1
c12N14 (tr.4) sRr, 6123.8

BogntolHgo I{er{BBecrHari
MOJrer{yJrEpHarI rOJroC&

6.rryre (8.4) R, 6(88.0

(:12N1,1 (8.4) Rl 6146.8,
c12N14 (8.4) Ql 6t53.5

Cracr2 (0.2) 6168.1 B

Y Carr. Ven. u RY Drac.

.Boamosruo grzPta (3.0)
sRr, 6182 u CaCI (0.0)
Qr 6184.9

circl, (0.2) 6191.2
grzllrr (3.0) R, 6191 .7 r

CaCl (0.0) P, 61e3./r

grzprr (:r.0) Rl ri2U6.1
cr2N14 (3.0) Q. 621J.8 n

Bo3Nlo),{ilo CuCl (0.0)
Q1 6211.6

Ilensnec'ruaR M0'rIeHY-
.'rfl prrafl rIoJIOCa. llepo-
nrno CaCl (0.0) P,
6224.9

HelrsBec'rnag MoilefiY-
JrEplraE TIoJIOCa

HelrasecruaR MoJreI{YJrfl P-
Irafl IoJIoca c qeHTpoNl
6242 a 79 Pisc. r nPY-
rrlx 3BeBAax rr JIBe no-
,,toclr c qeHrpaun $23r
r 62L5 s Y Can. Verr
.rr RY Drac.

Cu:rrruar ro,rrocil, oco6eHlto B llY Drac.

R ocnonnou Cr|Ctz, B.nrIffIIIre C12N14 He

BCJI!II{O

Cla6ar 6.nerrAa nrru rlorroca. i > > . 'Ii I
69,Zrl2

.ilorurrr,rro clrJlbllari torroca. i>. V I;)(,' Fe I 16tJ,207, Ba ll 2, Zr 12. ATort'
Hrrle Jr[1HI{I{ O6t flCHflIOt TO..rIbfio Hpac-
HyIO qacTb

Ilonoca yMepenfioii tdllTeIIol'lBHocrl'I.
B I{ *"}i uei. v I 20, Fe I 62. B;run-
fll,re il'rollll],lx ;tltuttii o,tertr lra.lto

Clr;rrrran rroJIooa, tlco6eurto n Y Can.
Vcn. tt RY Drac. i>>.Ca I 20-
5 rttarrutii, Ca I 3, Na I 5. B 19 Pisc.
I,I [pyrrlx c,ltr6ee u ripafi R 6165.5'
Bnusnr,re arorlHIix ;tltutlfi gtta'rltreJrbIIo

nna 1.9 Pisc. t't ApyrI'Ix
Oqenr, ctta6atr ituIIItfl. Bor:,'torHtltl arolt -

rraa 6.reuga. i:. V I 20, Ca I 20

Vuepeunat lloroca. B K--' M net

Cr ;rrnan lloJtoca, oco6erttto tl Y Carl.
Ven. ra RY Drac. i>>.Ni I45,
Y I 2, Co I 37, Fe I 169-2 nItrII'II'I'
AtonHue nurrnrl cna6r,r, Iro B K -- M
OTa AeTaJU, BHaqnTeflbfia

Tonrian crril6an n\ltLtfi. i>. V I 19,
Fe I 207

IlI r.rpoxan /(oBoJll t1o cI4rIr,Harr noJroca,
pdagenxtonlarcn Y 62L2

Arounrre runtla lrrparor orreHr, tre6om-
ruylo porlb. i > >'. Sc I 2, V I 20, 19

If o.rroca y,trepenuoit rlrrrellcI{BIIoctu. Polr
aromuirx llrrtr,ti'ii lla,rta. i>>. Fe,I 62,
YI2,VI20

fl,oro:rtt'uo cuilf'[ari Jr t'tlIrlrr l'tJl l'{ rlo"IIoci}..
l'Irnectuyto pJ.rrb rrrpalor al oMIlblc JrlI-
rrr,ru. i)).Fe I 207, V I 19, 20

B Y Can. Ven, ToI'rHan c.ira6aa Jrllurlfi,
B [pyrr{x 3BC3AaX CJlt{BaerCF. co cne[y-
roulefi lro.aocol-r. B l{- M Iter

VneueuHut rlruoHirrl rloituua g lg l)[sc.
r,r Apyrr4x. i'>>. Sc I 3, V I 19-
2 tiannn, V I 20. He6or:oPyro Po''rr,
nrpaloT aToMlrr're JrrlHl{lr

B Y Can. Ven. raauepeua lloBonbrlo cl{Jrr,'
Hafi Jrr{rrrrfl HJII,I no,rloca. i>>.V I
19 - Jlse ;ruur,In
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(ljr
l{

6255.5 \/
6258.7
6261.4. R

6272.3 y
6275.9
6286. r It

6287. 1

t 6)e2.7 V
I 6298.0( aeoz.o ri

6305. 4

631 2 .6

r 63t7.0 V
{ os:r.o
I oazo.z R

f 6331.6 V
{ 6334.8
I ssss.s R
( 6,t4E.7 \i
{ osio.r
( 6352. J tt

6354.8 V
6358.9
63fi5.5 R

6378.0

6)80.5 \/
6386. 5

6391 .1 tt
'6396.3 V
6400. 8
6404.2 lt

{

I

6Lr2.0

.6\24.4

XapaHreprctrra llera.uN

B Y Can. Veu rr
I{aIi cIrJIorr}Ioe

RY Dri,.c, Bt'IrrlfiAt{'r
otl.rlblloe rorit0rIeHlIe

c eABa BaMerHoft crpyfirypoft B lrpeAe-
;rax 6258-6283. B flpyrrrx BBeBAax
B6rAeJrffercE oqeHb - cLrJIbHaff TIoJIOCa
c ueurpoM 6258.7 u fipyrafl Buaqr4reJrr-
lro 6o.nee cna6as c qerrrpoM or{oJro
6275.9. B nepnoft rrB Hrrx, BuaqlrreJrb-
to 6o;ree c.ra6oii r K - M, r.rrpatol ne-
r{oropyp po.rrb aroMrrBre JrI,IEr,n4 - Ti I
104-8 rur.uvu, V I 19-2 ;rlrnur,r, Sc I 3.

,(rx nropoft [eranr4 (i>>]) po.rrs
aroMrrHx ruHr.rft oqeHE Ma.'ra. Y I 20-
2 r.uuuu V I t9-2 anunu

O.Ieur cua6ar{, ToHfi aE JrvrLrvLfi , r,ranlopeua
ronbmo s Y Can. Ven, i>.V I 19.
BosNrofirHo cBfiBarra c npeAuAy[qei,t
AeTanb()

Illlrporar cr,rJrbrrafi ronoca. i> > > .

V I 19-2 Jryrr.vlt, Fe I 62

'Ton*r", cna6an ilulttl. i> . Ti I {04,
ScI2

C.rta6as.nunrnn. i))

.(oro"rrtno cfi.rrbrraff noroca. i] ]. Fe I
168, 207, Ti I I

Iforroca yrraepeuuofi rtnTencr4BHocrrr, rrpl,r-
Mblr{arcIqaff r{,cJrelyloUeft [oJroce.i>>>. Cr I6, Fe I62

Ilo:roca yMepeHrroft r.{HTexcilB}rocrlr.i>>>
Qunrnan rroJroca oco6enso n 19 Pisc. lr

UU Aur. Bepoaruo, re6omuroe n;rus-
rlr4e aroMur,Ix rruuft. i>>. Ti I t.
2 nunraa Cr I 6

Cna6as rr{Hrafl rrJrr,r rroJroca. i}}. Sc I I

IIIuponaa rtoJroca ymepeuuoft rrHre]rcr4B-
rrocrr,r. i>>>

Ifiuponafi yMepeuuar{ rorroca. i>>>

Cra6aq Jlr,runrr r{Jrr{ roJroca. i) )>. Sc t t

UIU porraa yMepelrnilrr no;roba. \>>>

9,li

Ta6.irnqa 7 (u

Molc HyrrI p EI-te rtoMtrorteETLr

H eulrsecrnafl uoJrer{ynfl p-
Urlfi no!'rOca C TIeHTpOM
omoito 6259. Oq'cls
rro6o,rrru;'to poJtr, oHo.
, ro 6278 rn'pao.t' arr\ro-
c{.reprrar tro,locu O.,.
Hl,rolre otolH4ccra,,rRJ-
\rr,tx lro,oc qrzryrr (9.b)
tRr, 0271.g il cr2Nr1
(9.5) L\z 6279.4 He-
0oMIIeHIIO BXOAItl' CIII(j
rtJ[t oJ(Ha o'IeHrJ crrJrb_
uafi ur,rporiarr Her{ts_
I}ECTI.IAfi IIOJIOCA IIJIH
IIECI{OJII,I(O HEI{BBECT.
IIINX TIO.ITCI{YJIfIPI'HX
I to;tToc

clrNr4 (9.5) Rr 6293.7
c12N14 (9.5) Qr 6301 .2

lJoalroxno HeLr38ecrrraH
MOner{yJlrrpHarr tronoca

c12N14 (4.1) slirr 6322.3
11 B€p-orrruo CaCl (0.1)
Q,6325.8

ClrN11 (4.1) R, (i:J32.2

qtzSt+ (4.1) It1 ti347.0 u
p_el)oflrHo CaCl (0.1)
Ql 6353.5

6115r+ (4.1) Q1 6355.,J. u
CtI.IIbHAE IIEII3I}ECTIIA':I
IroJIeriyirflpHag noJroca

IJepoa,r,no iror{gBecrrrafl
rlroJrer{yJrrrpHafI no Jroci,t.

Bo;nrornrro Cn lJ (0.0)
P, 6382.{, CaI{ (o.o)
Pl 6389.3

Hettlgcc'ruag,\ro.rrer{}-
.rI'Il)]rafl IIoiTooa

13epollrrro rreu38eoTHarr
troJrer(yJrHprrafi rIoJIoca

c12Nr4 (10.6) sR21 6422
r.r BepofrrHo llel{ts-
BecTrran Mone,r(yJIfIplras
Ilo,rIoci'l



Ta6ru qa 7 (orouuarrrae)

X aparrrcpr.rcrj,rHa Aera,rrr'r
I

I 
f{o,r"xyrrllplltto trortloudttrr,t

V

R

v
R

v
R

t

\

6433.0

6442.4

6448.5
6152.1
6L56.7

6461.0
6466.7
647L.4,

6478.3
6485.3
6481.5

f 6492.3 VI o+st.z
I orot.e R
( 6504.4 v
I orog.o
I osta.s R

6517 .4

Cra6an, ToHEaE flr{Er,rfl, yuepeuran r 19
Pisc. i)). Fe I 62, Y I 2

Cna6as ltwrttfl tufiz, rrofioca. i ] , Ca I t9

rrponar, cua6as norroca. i>>. CaI19
ilBe Jrutrr4lt Ca I 37

Vmepeuuar l,tilrr EoBolrbrro cr{Jrbuaa rro-
.rrocaBY Can. Ven. i)).Ca It8
IBE JII{HI,II

.[ononruo rtrrrponat norroca yMopouuoft
rrrrrorrcr{Brrocrrr. B K-M ser. Fe I
109, Ni I 66. Bnr.rarure aroMulrx nuur,rft
oqeIlb Maro

Cunuras rroroca. Sauernoo BJrrrglrrre
aroMrlr,rx nvxmfi. i). Ca I 18-2 nu-
urlra, Fe I 168, 13, Ba II 2

floroca yuepeunofi r{HTerrcr4Brlocrr,r. Cna-
6rre arouur,re JrrrHrru He Moryr I4,rparr
aaueruofi poau. B K-M ner

Cna6ar Jrr,rHrrs r{Jrrd rroJroca. B K - M
IIET

Cuarnag flofioca. BnusRue aroMHblx Jrrr-
uuft uaro. i>>>. V I 48, Cr I t8

Cunsnas mrpor{aa rroJroca. i>>>,
Ti I 102 - rprl rrrrurrlr, Fe I 13

Ynrepeunaa r4Jrrr. cr4Jrrrraff flofioca. i > >.
Ca I 1, Fe I 13, 206, Cr I 16

IIIuponar flofloca yuepexuofi rlnreHcrrB-
uocur. B K-M uer

c12N14 (10.6) R2 6432.1

BoauorHuo, gtzgrz (6.9)
6t142.3

c12Nr4 (10.6) & 6448.9
u CrsNl4 (10.6) Q,
6456.4

cr2N14 (5.2) sR!1 6466.7
14 BBpOflTrrO eqe ue-
IIBBeCTEaE MofioHyJlqp-
IIafl rroJroca

qrrryu (6.2) R2 64,ts.6
r{ BepoaTrro C12C1,
(5.8) 6480.5

qraSta (5.2) & 6494.t

qraSu (5.2) Q1 6502.3

BoaiuoE{so rr6rrBBocrgag
MOIreHyJrfl pHaff rroJroca

Clzclz (4.i1 6bgg.7 !r
DepoflTEo rrerrBBecTEafl
MOJrOHyJrspEaE IIOJrOAa

Heuanecrras MoJrer{y-
rEpnaq [oJroca

Heraasecruag Moneny-
JrEpHafi noJroca

Her.rasecruaa MoJrer{y-
flqpHaf IloJroca

[ 6526.6
\ 6536.0

[ 6541.5
\ 6558.5

6575.4

6583

v
R

v
R

JlnropeIyp&
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'I'oM ll,*1948 l'.

O P AtsHOB IIC II}I C O JI H-B] TI}I Oi,i XP ON O O (DDP i.-I

9. P. ll'11ctne,ou

Ocuouuoii l;a4auci.i Aauloi,i pa6oT'lr rr].:lr.tcrcrl o5r,ncrreHlte alIoMa.ilbIro treAxeullor'o
[aAerrurr naprlr,ralrr,rroii rrJrorliocrrr c lr,rcoroiir h ntrr 6o:'rcc rfl]r{e"r1r;x, tlerr uoAopo,E, oJIerIeH-
r.ol. l)acnpcgr,Jrettuc,r{c nilpttltc;rbUr,ii lJ;rolilocTlr l(.r11 BoIIul)oA'ril,lx i.tTo]loB c,rlrraeTCll yifie
3auailltbnt (rslcortan rililrcTUrrectia,t 10.\ilrcparyIa il, ttl cuto nlliilc-;nr0u Ipyl'ilc QaHl opbI).

.Bnurel rru:rarrrroe o6r,rrcrLcrrrc cuoAlrrc,r ri .rutaicc.roll) rrutcv) . l{t'.'rr,rri pul tta6;trogatc;ts-
umx{r.artroL(c.rr,'r'encr) r'oBop14rr)TU-\r,,r'r{rrrrp,rr,rc(pepyr.t;6o,tt,cirl}llenrrt-\'titcrcii cort-
negno[ oOu,'Io.ililr ilelrpcp],ruilo abtopa('LrBarulc,r cr')cTIirl r\r3Teplilr, cocrall.'toilllblo n:] ilrol\1on
caMhlx pa3JrEqrrbrx Dilerrelrrou. lJ'r'tt l'rorru,l[o(TrrrlryB ]rlre_cre cro crycrr{or{ uenotopoii Il6rco'r'rrl,

411Q{yrignpyro} 3a1 0.\4 tsru3 no]I 71ciie'r'urrcrr 'rruurcrnr. O/r,rrario 6,ralolaprL lcri.rr{,rtu1c.rr,rt()
6o:iuurolry npoucrrtrrolry cuAcp,r{ilrnr{) noltopo](ir (uoropr,rir l)lo('uarprJUilcror rra-\oAflulrrrrc,t
B paBfloB"egrffi) onopocir, Ard-{{y1ryr lrrr.ra J1o.-trxrra 6r,rrr, upe.;r-stuaiirto rre6o_nr,ulort. 'I'ari,
uairprrMep, Aa,fle Ha rhrcore lz - 6000 nrr onopocrt Arqrallysr.r[ W uorrou 9q* ["0t. {oprr1 .ur,r

(3)-(5)l-orra;rurraetor nop,rl(r{a U.c.rr/ccl. l)ro ttprrroltrn Ho upe\4ern lrrr!r[ry:rtuL ]lu u],rcor.bt
h - 0, paurroMy Ill.IoIufir |o1rrrr..'luilr.firt o0pa:rolr, o.rdr'()uapr lrell,rcliuo('Til nltq)g)y3urr, lla
Ra?fiAoM,[urrrr0,,r ypur]-ilr,.\pr',uoc(pepLr u riallt;tttii 

^ltiltstii 
iuilNC['t' B|rcitreilil'6y[or tlpricyr-

cTBoltaTb Jl()0.1-itro'tttu OoJil,luuu tto.til'lcclHu par'c11il'r'pltBuef,tu\ uTo-\torti ]1 u.lt uO'L,lCll:lcT -\,4-
;roe B6 r Qopuv.ire (t). Itpoue'r'oro,;ue4enne Intltlr1i31rot rro1o rpalrepa o6r,xctrger p,rA l{py-
fAX ]l0rfpOC{)B lt, B (Jil0'Iftr)Ci'Ii,'1'(J r)OCTortTe,IE'(.TDo, rl1'0 OoAepll{alIIle IIeTa.'1.'loll tIO OTI]()llle-
HAI0 Ii DO/IOpOIy Cll'I.',lr tl(l Ila)IacT tl,u-tltltt't't.tii.

Ocuouuoit, He uofiyquBluei,i Ao oi,Ix [ol] perrgHlarr rpo6fleftIoi'i coJlueuHofi
xpolrocQepbr -flBrrflerc.rr rrpo6ileMa paorpegerrel{I4fl rrrrorl{ocrI,I xpoMocr}repuoft
Ma,reprlr4 c Br,rcoloii lz. Lla6nro4cl-Irlfl AaIOT AJTfi BaHOIra, XapaqTepl'rBymrqero
aTo paoIIpeAeJre]rl4e, cJlel(vHlrlee flpu6fir'ITHeirHoe R6Iparl{elrI4c:

p:poe got", ({)

rAe 9o - Her{oropafr., F,tttr [aHl{olo aJreMex"a rIocTo.flHHa.E, BeJTI4VIaHA (Clt. Un-
me). C Apyroi,i cropoull, 6apouetpuuecxpllt samoH (npu nootoal'IHort reMrlepa-

"ype) Aao"
tngolt 

--1,p /r

g:Pt,e hT 
-?,tP 

-O, (2)

rrprlqeM g,^ : 'L'ig. Bpr111 n (2) Ana fl saeoru (IroBopxHocrgylo)torlneparypy, ,oO k,f
Coruqa {ff :4830, ro onaBblBaerc.s, qro flrrs uolopoAa ].: psoigo patsHo rro

[opflAny 4-7 (RaxHbre I]aafiuqur,rx tra6urcparerleit), a Arrri Car' Berrtrrtruna

i,> 150 (o ornoureHl{I{ MHorI{x aJreMeHroB saxol{ (t) neorua rpy6. OAHaHo B

&aHHOM C&yqae AJrfl Hac Ba?ItHa Jrrrurbrrlll4Hlluflrra,rrbHafl cTopoHa Borrpoca, T. e.
auoMarrbno MaJrrde c p e A rr rr e 9o). O6'sncnenralo AaHHoro {axra 6r,Ino uocns-
[IeHo 6oilb[roe qtrrcJro r{ccJre[oBaru4rl, npl4 npoBeAeHI4I{ r(oropr,Ix aBTopEI Bcrpe-
qaJlucb G T6Mtr r,rru !rH61r{E saTpyAHerrr{flMr.r. cpeAI,I HIrx OCO6Og MOOTO salIlrNrae'f
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lreopr.rJr RaJrr,llr.reBoi ,ypor\{oc(}cpu NIu,rtla, r.Ae ocHoRrr],ru t]axlopolr, lloAAepmtr-
Barouur,r xporuoc{epv, Oqrrra,aocb 0e"rer{rr,rBr{oc oBeroBoe AaBJrerrrre. FIo u ara
reoplrfl B ronlt Br4Ae, rraH ona 6r,r,na paapa6or:aua, llcrperrrJraor, 0 r{eJr}n[,r p,EloM
'rpy4rrocteii.

.I"{enr, uacroarqei,i pa6otbr cr;oAr4rcr{ n rolvry, qro6u [orr,rrnrr,cr{ ofr,ncnmrr
aHorltarbHo NIeAJreHHoe rIaAeHIre Ilaprll4aJrlHoft nnor.uocTli1 c BLICOTOI/'L lz yxr
6onee rrrlneJrrrx, qe.r,I BoAopoA, il,rreMenroe. flpz arotrr r{r,I 6y4eru 0ql4Tarb, rrro
paclpeAeJrel.Iue llapl]I4a.rrrnoft TIJI0T]I00TI,I 0a]rl4x Bo[opo[Hbrx aToMoB sBJlflg.l,-
o.rr vlne Ballalrr.Ibrxr. IzIHa.Ie r.oBopfl, lrr,t 5ygeu BapaHee cyrrrarrr, rrro BoAopo[-
lrafr xpoMocrlepa uaxo4prrc-fl B paBrroBecr4r4. Bonpoc o rex cnfiax, noropsre ro[-
AePEtIzBaIo'r BolopoAIIIne arolILI e xporvroc{epe, flB;rrrerc.rr rroxa erqe Ho BrroJrHe
florrr:rNr. 04na}to 3Aeob, rroBr4Arrl\,Ior,r,y, rroJroE{eHme o1cT.omr follalJAo Jrvuure,
qeu Ails arolvroB, 6onee rnnreJfl;rx, .reM Bo[opoA. B gauuonr orrrourelrmrr NrrJ Mo-
)fieM, HalpilNrep,0ocJrarborl ua pa6ory Peguana (R. Redman) [t], r Horopoi,i
cAeJraJ{a rrorJrrlrna o6tscuzr:t paoflpoAeJrelrue UIoTnoCTrr BoAopoAr]rix aToMoB
rro Bhlcore rrY_relr llBelleHWn B {opuyny (2) mrconofi nflHerr4qecxoii relruepary-
pbr rrop.sAfia:i0000'. Dto qlrcno Pequarr Haurerr r,ra o6pa6ornr{ x}loruoc{epurix
cIrIlIMItoB sarA{eIIIIt{ 1940 r. Sanuto.reulaa Peglraua, [pr{BeArrrl4o ero r{ Br,r[Ie-
ymaaannoii neJrr,rrrr{rre gta il , rlBir.Erorcrl [oaoJrr,Ho crroprJbrnrr4. oguaxo B noJrb-
ay rr,rcoHoit nu[err4r{eofioit reuneparypr,r xpoMoc{epi,r Moryr 6ortr, npr,rregenr,r
oJrerYrcurr4e apl'yN4er"rrr,r, r{acrr4r{rlo paccMorpeHlrlie r{ oat{r{M Pe4lranonr.

_a) o nr,ir:omoiir nurroru'recnoi,i re[,r[eparypo xporroor[epbr r]oBopflT paAlro-
lla6turolr:rrnt{, IrpoIloJtrI,Il\'I6Ie Ha AJrrIHax BoJrrr [op.rr4fia HecnoJrbnrax c&rrrrrr\{erpoB,
I-Ia6am4cuu a a gttuttoi,t:. BoJTITLI or{oJro 3 cu, uro ooorBercrByer r4Brtylreflrlro BITeIU-
lrrdx_ cJroeB xporvroc(repr,r, Aaror (Sander [2]) leunepar-ypy onoJro 20000'.

6) flpncvrarRlile n ()rreltrpe xpouoc{repu r.mnuir }Ie-lr rranralr 4686 I{e+
olll4tr{e?e"qbcr]l)ror o roNt, qro nl4HerntrecKafl reN,rrreparypa xpot{ocr}epr,r e ae-
onoirr,no i)ilg Brrttrre, *eu o(r$cxu{Brrafl re&rleparypa Conuqa (= 5700"). O tonr,
qro ll AaHtror{ cJryuae arloMa,Irt;lroc uoa6ynrgeulre ( r,r uonnaaqnn) i,enun rroc}IT
t:iTrHerr/rqect{r,rr"i, a rlc.paAr{artrr:rrr,rii xapanrep, l.o}Jollrdr orr"fr.r'b-Tar{rr trprrMep
oonue.rrroi;i nopollr,r. IJ 'ro ;ric tlpe.\rfr lla/.(rrarrdllFrarl r.m.tlo,r,e3a lJeAer 1r r{enpe-
oAoJrI4MbIill TllyAI.lo0TfIM.'l' Ot.t{eqclllrttt)i lrltolr,ruar ua6rrcgareJrr{Mrr l[aHomMyNr
I{urerr(rrrBl'locrw amuuii lle r,r IIer' Ira lrenorolloi;i sr,rco.rc a xponroc(iepe curzfie-
TeJTBCTBYeI O TONr, q?O BoSpiicTarrr{e ynaltaHnoi,t r.rtrroncrrBgocrra c h cenaago
c VReJll4treulreM Hl4l{erl4vccrtoli Tc&IleparypEl coJrHeallrort o6oJlo.rnE K Kopoire,
a crraAalll,Ie lrocJre I,IaECI4MyA{fi C TeN{, rlTO lrucJro rl3Jryqaro[trI{x aToplorJ He
n Ile'F y6r,reaer B coorRerc?Bwm c Baxouor\,r (1.)**

n) Xponroctfepa rBJTflercrrrlepexoArrolii o6aacr.r,ro Nre?rr4y o6parqarorqraM orro-
el{ r{ nopoHorii. IJ ro }rre BpeNrfr HrrHerr4qecHa.a reMrreparypa nocneAueit uopa4-
Ha }ruJrJrrrorra 1'llaAyooB. l,{aaee rleilr,li,i pa4 rlran.r'oa r.otsoprrr o roM, vrr, xpolro-
c{ep.a trtr,ltrtcrcfi [epcxoAIIbINr cJroeN{ n nopoue rre roJrt;no c reoMerprzrlecHoft, Ho
ra c rlir,rar,ruecrioit r:oqnlr Bpertus.Apaa r:ait, ro rrepexoA or CIx4B30o n Mr,urruo-
Hy rpaAYCoB AoJIIIteII coBepIIIarbOfI HetrpepLIBIIo, T. e. B CpeEHeM B
xpolrocrlrepe AoJrTnI{a rocfroAol'BoBarb BecbMa Bhl0oftaa ,{rrrlerl4qec6afr reMfre-
parypa. TaHun o6paaou, rlearrrir pa4 faHroe cBr{[ereJrbcrByer o roM, qro r{rrr{e-
rr4qecHarr reMrreparypa xpouoc(tepr,r ropasAo Bbrrrre .IeM Kr4Herr,rqecHaf
reMrleparYpa o6parr{arorr(elo crrofl. flpn arou clreAyer go6arrarr, ur:o rralru-
srre B ocHoBaHrrl4 xporvtocrfeprt orreHb nucoHoi.t HuHerrrtrecnoit reuneparyprt

j- lj,*..rrrecKoe paccMolperiae Aar{r,olo Borrpoca cu. n pa6ore lllx.rroncxor.o [3].** IIertoT'oprre na6.nrogale;[Ir ue orllretr:IJl,r nptrcy?crBrra vlraBarilroro MaHCtrMyMa, ]Io
Bo tscex DTi{x (,Jlyqaax cfla/tral.Irle [trrencr4BFrocrl{ y renr4eBhrx ;rtrunii nponcxolr{Jro arroMax6-
llo Me/Urellflo -- B rlecnoirt;fio pa3 lrel{ireHHee, rreM 1Jrrr BoAopoAa, C.legonareJrr,Ho, 11 B [a]{-
lrol'r cJryqae rrMeer Nrecro ro xte o6.r,ncrrcrrue. I{pol,re roro,orreBlrllflo, rrro c rorrnfl Bpe5ufl AaE-lloI4 r{rrrcprlperarlflrr pacrrpeAeJtotrl{e reJn etsbrx aro}roB c }, uaxogzuoe }rB 3ar{oHa trBilreiregrlg
rrllTcJfcl4nlroc'tu, EV a Hoefi crerefiu rre coorBercrnye,r: ilefrcrnlrreJrr,rror{y pacrpe[eJleliato
T'eilI4eIlBIx aroMoB. Blustllo rJo3pacTaxlrr{eri r< lepr.rfepuu r{Hgerr.lrecr{oii reuueparypbr flR-
irfleTorr B/Iecb peutalolrlr4x.
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Heo6flSare"TrBI{o. Ba}IiHo JIITIIIb, r{To6br rrocJreAHsfl [ocraror{Ho 6rtcrpo BoBpacra-
ua c nuco:roft.

34ecr, B HaqecrBe {rantopa, BeAyrrlero H uoAAepx(ne xpouocr}epHor.o RoAo-
pola, Mi,r paccMorpeJrr4r Bbrcofiyro KllHeruqecHyro reMneparypy xpoMoc{repn.
O,qsaxo roBlrofiir{o, qro cytr1ecrByer tr nanoii-ru6o Apyrcft r}anrop, geftcreyro-
uqnfi na BoAopoA ropa3,qo cr{Jr6uee rr3-Ba ero Jreltnocrrr, rreM Ha aroMu A}lyr.r{x
AJIEMEHTOB.

flprannlraa B cB.aBr{ co cHaBaHHrlM llaclpeAeJreur,re Fl-rir,oMos BanaHrrrrM,
paocMorpl{M rerrepb ocnoenoii Borrpoo ganrroit pa6orr,r, a rrMer{rro Borrpoco
paclpegeJreHrrrr aroMoB Apyrrx, 6oree rgxteJrr,Ix, ltetlr Bogopojl, aJreller{ToB.
.(rn aroro Mbr paB4eJrrlrt xponroc{epy Ha ABe o6.nacrrr: rru?rruroro A 4o nr,rcor
ft =5000-6000 

Hrvr I{ BepxHroro E c /z }6000 xlr. O6nacrr B xapamreprr3)rercfi
HaJrrrsr{eM nnrurii H, Cn+ n He, n ro BpeNr.fl narr B rrlr}rrHeft A uapr4y c yHaBaH-
HbIMI{ AJIeN{eHTaMI( IIpI4CyTCTByIOT BCe OCTaJILHT{e DJreMeHTbI, COAepffiarr{LIcC.fI B
xpoiuoc{epe. I-parruily 5000-6000 HNr 

^rbr 
nr,r6pa.nu BBrrAy ror.o, rrro ?rMerruo

[o 0TIIX BtIcOl' na6,nrogaror0.E Tartue oTIIoCI{TeJrE,Ho Tfl}neJrble aJTeMeHTEI, ItnK
TiII, Mg I, Sc II, Sr II u O L

O6patuucn n o6ractu A. Tluerorc-E rrce ocrroBauur crrr,rrarr,, qro oflHlrlr r4B

oclroBrrblx t[raHtopon, xapanreprrayrou.1ux r[raslruecxoe cocrorrurre co,rr.Ie.ruoft
xpotuocr{repr,t (tl oco6enuo ce I{II?nHrrx vacrer,i), fiBJrflrorcrr [uuaMurrecnrre rrpo-
qeccrr, cB-frB&IrI{LI€ c Br{HocoM (er,r6pocou) Marcprrr,I na 6oree r.ny6orurx croeu
co;rnequor,l o6oao.rlrr.{. Menser (D. l\{enzel) [4] (crp. 295), ocnoarrBaflcr, rra
liiiB[ur{H},rx Ha6rroTlaren6r]r,rx IaHrrbrx, cquraer uara6onee tsepoflrur,rM, rrro
nr,r6pacr,rraHr{e r{areprrr4 rrpor4cxoAr{T B BLrAe crpyr,l, o areNr foBopfr oTAeJrI,[Ibre,
r4A\-rqrre BBepx Botrronlra, cocraBJrr{ror(ue xponroc{repy.

O nanra.uru yHaBaHrIr,Ix [rruarll,r.Iecxrrx npoqeocoB roBoprrr cJre[yrou{lre
{rattrr,r: a) I4a rm{eroqrrxc.Fr lrccnegonaulrii (cu., nanplntep, pa6or.y Bn,nAra
(R. Wildt) [5])c,regyer,qro xrtlrrdqecHur,l coc:ras co,rne.ruoiixpouoct[epur(aa lrc-
rrJlroqeHtrrer{ I{, clr. rurrte) B r{oJrl4qecTBel{Horr orlroluelrldr.r rpaltrr,rqccxll TaHorJ
hr(), Hart rr xr4uutrecltuii coctae o6parqarorqero cJrorr. flpu nanr,rurrrr ?ne Bocxo-
[Frrrtrr4x 'ronoB, B],r]rocfirqrrx Mareprrro na o6pairlarorJtreto cJrofi ra r[oroc{epri, gro
fipe1craBrrflercfl irerno o6:uncuulrr,tu. 6) IJeuocpcAorBer]rrbre cur,rr{Hrr (a rarune
Br4SyaJrr,Hr,re na6nrogenran) co,:rneunoft xpouocrleprrr rrona3r,rBaroT, rrTo MaTe-

llr,ifl, cocTaBJlfrrou{afl IrocJIeAIIroIo, HaxoAr4TCf{ B rIelpepr,IBuoM ABI,ITr{eur,ru (cu.,
Halpr{Mep, [4], crp.2B7). Itpoine roro, arr,r na6rrcgeHrrfl yfiaa6rBaror, rrro Br,r-
rrocflrrll{e (rrrartpocrtouuvecHue) ronl{ I4Meror I,rpperyJrflpnr,rr,l, * xaoruqecnr,rii
xapaxTep (o craau c .reM pfiA aBTopoB crrrrraer, rrro B Aa[rroM oflyarae Mri flMe-
orr Aerro c ryp6y;rerrqucit). Paccuorpenrrur,l rlantop ,ran?rie BeAer HnepeMe-
rrrrrBarulo xpouoctlepnoit Marepr,ru. n) HaHoucU, cJre,qycr ynaBarr, rra xl]oMo-
o(repur,re u,r6pocrr (spicules), uay.laBrrueca Po6eprcont (W. Roberts) t7]
ul lI. Eyloc;rarcnoit t6]. B AarrHoM crryyae N{rrr rrueeM AeJro c HerrocpeAorBerrHbrM
r:r,i6pocorr n xportoot{relly Marcplru r,re 6o.uee rny6oxux o6;rrac'rci,i Connqa. flonan
n xponroctfepy, ara l,rareprrfl TaM Ba4epTr{uBaerc.fl, paccer{Baercfi r,r Haquuaer
4lrr{l(lyn71rapoBar6 (aa ucn;rrroueHr{eM noqopo4a) uuna. l{ononrno 6onrruaq
vrloTora a'rr.rx nr,t6pocoB loBopI4T o roM, rrro oHI,I rBJrrllorcq Rec6lr& Ba?nl{6rrr
tliaHropolr B I,rrlrepecyloqeM lrac civlbloJre.

Teu ns Merree 6ee AonorrurreJrbr{brx r}anropor: cyrqecrBonaHue AocraroqHo
rr,rcoHoit xpolroc{repu, o6ycnonrenuoit ToJrb}ro HerrpepbrBurrlr rr,r6pacLIBalru-
er{ MaTeprrlrr cIII{3y, rrpeAoTaBJrgercfr B sr,tcurer:i cTerrcHr{ }IaJloBepoflTuuu, u6o
narH4r,rfi aTou, nr,r6poruennr,Iit Ha BbICory 6000 nnr I4 npeAocraB,nenur,li,ir car{oMy
ce6e, on;rc1r{Jrc.fr 6br Ha Blrcory lt :0, no4 AeiictnueM rflroreHl{fl, Bcero qepeB

:,200 cen, O[uaxo rroJro[reHr4e fiol]eHHr,r1\{ o6paaorr r{BMeurrrcr, ecJrl4 rrpr{Irfll'6
Bo BHTTMaHI{e ro o6cTot{TeJrECTBo, qro corJracrro uamei,i ocnosnorYl rrrtroreBe
sau6onee o6unr,nr,rr,1 xpouoc(repurri,l fioMfroHeHr - lo[opoq - Haxo,(I{rcfl

* Iiart l c\rr,rcire rrauprtu,,rerruii, 'laR r{ lt oNtLI(}ile ciiopor'l'r'eii.
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B lpaBIdrarII4oHIIo\I paBnoilecrnr 6egoruocu,reJrblro H nrlnr{lr 6r,r ro ulr 6r,rro
ryp6y.nenturrrr rpaHropalr. Btarogaprr roMy, qro HoHr{eHrpaqr{fl Boflopofia rz11

Aallte Ha Bblcorax 6000 xm or.trocI4TeJr6110 BLrcona, SaueceHuhre BBrHoc.su1r4Mr,r ro-
Hatvrtrr BBepx 6oree rfllneJrlre, qeM BoAopoA, aroMrr 6yRy, gr{$yHgupoBarrr,
rur,ra xpaftne MeAJreHHo, r. e. BBegerrrre glrrlrlyalrouuoro {axropa p e B H o
Ir o H r4 ?n a e r rpe6yeuyro Morrgrocrr; Bbrl{oc.flrrlr4x ronoB,

Ilogcur,naeu, Hanprrxrep, cxopocrr qu{r}ryaura H,' raonoe Ca+ na Bbrcore
la :6000 Hrt. 3rv cHopocrb MI;r Mo?neM oqer{r.rrr, npr,r6rrarxen}ro rro raapecrHoii
rlopnry.ne'k

lAe l/, - Macca qu+{yuaupyrci{ero uoua (uoua Ca+)i .I( - cv!ila, 4eftcmyo-
rrla.fl Ha r4our* B HarueM cJryrrae craJra T-flroTeurr.s; ), -,qJrr{rra 

cno6o4noro npo-
6era: o, - cpe,qH.rrfl rerrJroBaf; cnopocrB r.rorroB

w: !*^ ,zm Ut

/ I t-41

a1: 2l / ::::-.
l/ ttl fi

I] _ _.._
,\+

LV 2Qnt'

(3)

(4)

(5)

Iauee

rne a - s{lr[eHruruoe [olepequoe ceyeurre c'rarJrr{r,rBaronIrrxce qaorurl rd

nH - 
tII{CfiO BOAOllo4IIr,Ix aTOMOR n 1 cu3.

O'ruorueune Klrn s tlroplryae (3) panrro fipocro ycnope]rrrrc cr4rrr,r rrr?necrn
rra rroBepxHocrlr Corxqa, r. e. I{lm :2,74.104 cu/ceH2.

!\nx T Mbr BoBrMeNr qrrcrro 30000", flpurreM cJre,qyer trrrvrerbB Br{Av, qro no-
ne.rnuii peay.nbrar cua6o BaRI{cr4T or olurz6r{u B rrprrrr.flToM BuaqeHufi g;la ll'"
,t[anee ]IhI rrpr{Me}I Q :10-lG cM2. flplr aront MhI rre yql{rblBae}I o6ycuoo.nerr-
Hyro aJreHrpocra'rllqecr{I4M BSar4Mo4er,lcrnlrer,r IlepeAaqy [rMlyJrr,ca [Br4?nyIIIo-
I'oc.fl rroua Car- nporonar\,r, V.rer aroro rlanr.opa roJrr,no yBeiluqlril 6u Q, r. c.
yMorr6rrrrrrr 6wW.

Ilaxoueq, corrraclro pa6orc Bun4ta (R. Wildi) [5], uenuuuua rzH Ha Br,r-
core h:6000 nI{ cocraBJrrrer r{e }reHee.rerr 1013 aro}roB na t om3. Bepr
ru:40msr4 oro rrrrcJro 11013, r,rcr rraxoIr,rM, .rro ). =tBO cu, B To Bperrfl Har{
W x6 cni cex. Tanuu o6ptreon, Aa?rie npr,r /211 :{Q1s- consb. gu{Qyaua uoga Ca-r-:.

BTJmBJ [o ar]rcorri h :0, rrllo4oJr?rraJracr,6r,1 108 cert., T. e. [prrMepuo 3 roga!
trlleueuenrae l;re nH B coorBercrnrau c (1)yBcJU4qr4T aro qrrcJro errle Ha r{ecr{oJ]r,rro
flopflI{noB. Itpolle roro, ooBep[rerrr{o otIeBr4AHo, rrro flpr,rMeHenue nlrecro (i])
6onee to.rnoi;i {opuSrrri rrr{r(or{M o6paaou }re Mo}rrer r43},rerrl4rb Harr.rly rrpr}r-
Ilr4rrr4aJrblrrrrx peSyJrbTaToB, T. e. rIcKJrrotrl,r'reJrr,no 6oat uroro BpeNrelrrr gu{(ryaurr"

Boanpaulaacb BrroBb x o6uleit Ar{cmyccrrrz, cJreAycr orMerr4T6, rrro Brz.sHr{e
Br,rrroc-flrrlrax Marepr4ro ronoB ra fiu(){yauorrlrur,l (rartrop 6ygyt rrau6oree cyrqc-
cTBerrrrbr rIMerIHo [JIfr ]rllrlrHer)i o6nacrr,r A, uro I{ Iro4TBep}rr4aeTofl Hailuqr.ILrM
arolroB I4 r,IoHoB Br,rueynasar{}IJrlx D,lreMerrron. IJ qacTHocTrl, n o6nacrlr A nraQ-

{yanouurtr:i r{ramrop Arrfl rro}roR Ca+ 6y4er l,rrllarb rar(yrc ?He poJrb, Har( rr I{rr.E
BCeX OCTaJI6HLIX IIJIeNIeIITOB.

llaaoxteuur,te coo6parHelrl4fl rro3uoJrrlror Bec6N,ra npocro oTr:]err4Tb Ha qpea-
sbr.raiino raxtlrr,rr,i Bonpoc o 'ronr, fioqeMy n xporroc{epe npoqerrrHoe coAepHarnre
BO[OpOAa IrO OTrrOlte]rI{IO HO Bcer,r OCTaJrbHbIilI AJre}IeHTaM, tJraBnr,ru O6paaOrl
MeTaJrJraivI, SHarII4TefibIro BLIrre, veM Tar{oBoe }Ite B o6parlarcqet\r cJroe. Ha6nro-.
AeHtrr{ [5] ynaar.rnarcr, arro coorBercrBvrorrlee orHorreHrle

(nH/nu)xoouocor.

(nH/nM)o6paq. cjrort
(6)

* Cu. H. f e p q { e r r g. ftznera.recxarr reopEx Mareptrr. OHTtrI, 1935, ctp, 9L
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B qu-?ilH-nx :raOrrrx xpoMoc(pepEr paBHo rro nopr{[ny 10--]00, a yE{e Ha Br,rcorax
2000-3000 Hr,r olro yBeJrr4rrtr{Raerorr eqe rra HecnoJrrr{o [ol)rrAnoB.
C tosnl{ 3peHlat{ paccr{orpeulrrlx roJr6Ho uto coo6parxeaui,i o6rscnenrac cror.o
$ax'ra cocroI,IT B ToM, yro ntou{Hocrb BIrIrJocflllux xpolroc{cpflyro MiITepr{m ronoB
,rBJrflerc.fl orHocr4TeJrr,tro ne6onr,ruoir,'F a, HpoMe ror,o, olril 5Hcrpo y6r,toae.l
c rr,lcoroft, rrro I4 l{oJr?nrro o}rrr.rAarrcrr. C,;rre4ora.re,t6}ro, rJepaBenc,rr;o a} 1

neo6xo4lrlro paccMarpl{Barb cmopee He c roqrrrt Bpe}rr4rr aroh,raJrr,Ho Brrlconor.o
coEep}ItaHt4r{ xporroc{repHor\) BoAopoga (xart ero cur4rarocr,), a, HirfipoTrrB,
c roarHII Spelrl,lfr 6o'4nooua xpoltocrfeprt orHocr,rreJrr,Iro rrrlr{eJrbrMrd D"rreMeHTat{lr,

ll aan"nroqeHl,Ie cJreAyer o'irNIerr,ITE, -t'ro vrl[ro;]re]rrrr;re aqecr, coo6pa]Iieurdrr
paArrHaJrblro orJrr{qarorcrr olr roopur{ Typ6ynen,rrloft xporvoc(repr,r ceneprlorct
[B] n Nltait r{pr,r (W. Mc Crea) [9].l[ertcrnr,r?er]irrro, rra6umgae,uoe irpr,rovrorBr,re
6onee r.gmerblx ?JrelleHros r: o6;racrr,r A cBr{sarro, c rrar[eit ro.rxra 3peHl{fl, c
ueg.rreunofi gu{rr}ryarzeii nults ntt6poureH}Iblx uBepx aJrc\{errroB, a rre c (noA-
,qeprliHoii> rlarepuI4 BcJrcAorBt{e typ6.y.neaqur,t. B cn-q3n c Drr.rr{ Arrrr paoo.\[orf)err-
ul,tx__ coo6panrerlr,rr,li. ooBeplflel{FIo He cyrr{ecrRel{rra BeJ]r{arrlrIil xliolrocrpepuoii
r;.p6y"neuruoit cnopocrr,r. lhrcnsuresue erc t: 10*20 go I uricert oc,.irrnfle'.
Bge cAeJIaHllrne B1{Bo[61 lrer{3MeH}Ib]N{r4.

flepei;r4eri relrepb x o6uaorlr B. C;rrr1s61sotsi.rulre e ol,oii o6,rac,rr,r Ife uo;,rncl
o6's-ncntrts ren{, rlro AJr.a BbIcorL lr> 6000 Hr,l xrrrrer[rrlecxarr .r.er{rreJ)iir\rpa xpo-
nrocdepr,r y,{ie croJr6 urrcona (6,rraaocr.r, n rtoporre), uro pacfll]e4eJreHrre aroro
oJroMerrrit cJreAyer 3ar(ofry (2). Ilarrpo'u,rll, He AoJrafl a6oypAur,rx l,r{rrorc3 o
fiunt}rutlecltofi relrlrepar)rpe, o6'6flouet{IIo lrtiJrr,Itrr,rfi }rorloB Car (r,r rll,rc\rluo r,IoHoB
Ca-) go Brlcor h x 14000 fiM I,I Eec6N{a iII,rBriafl Berr,rqEHa p o 4nir Droro EJreNreHra
s_o6Jrac'rlr R uory,' 6r,trr, o6:onci{eubl o rorrxr,r 3perrr4rl Blrureynaaarrrruii ,reopnrr
Mranna.'l"r flerlcrulrrenLHo, ooBeprflolrno .r{eoorlrleflHoe pa.Betrcr]Jo Nr€},{{A.)/ .lfi-
l'oTefltleM r1 ceJrertruBrrBlM AaBJrenr{etrr paArraqar.I J{a rrorru Ctt-t- s 6onee ubrco}tr{x
oJrofix cofirre.rnoi,i xpolrocrpepr,r rre MoiHer 6r,t,r.r, upr4analno cr,\,vai,iHr,r,r,r.

. + flo cpaBlleur4lo c poJrbro Brrcoroft xltrera.recroii rer{[epa,ryp[r, olpeAeJrrrroqefi, noa-
MOlr(H O, (rIO[Aep H{lry)) xportroc{rep uoro BoAo poAa.

x+ Hpomeroto,rruo6,racrnB secuiua 6irnr,uryro po.rh Moryr flrpars {anropu, pac-
clrrorpenr-rrre B oruoilreurrfi o6;racru A.

.l[ rr r c I 1l ,t,y I] n

t.
2.
3.

q.

5.

R. R e d m a n. iVI. N. 102, 140, 1.942.
S a n d e r. Nature 169, 506, 1946.
tr{. III x rr o B c n ra ft. A. '}I\. 23, 203,

l9t+6.

(i. ltl. -.8 y l. o c Jr a n {t ti a ,1. A. }li. 28,
225, 1 94ti.

7. VV. It o Jr o r I s, r\p. J. [01, 130, 1945.
8. A. C c I e p rr r,r i,i. /{AH CCCIP 68,

'1tt1,7, 1947 .

t). \\'. i\l c C r e a. i\f . N. B9, 7t S, {929.
D. Melnzcl. Puhl. Lick. Ohs. 1?,
{93 r.

R. Wildt. Ap J. 106, 36, 1947.
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IISBICTI'Ifl I{ 1'IrIil{CItO,i A C T I}O (1)143?ItI]I]CItOI,i O BC T]P R I\TO I'I{tr'T

Ioilr II, 1948 r.

PAAUAJIbHbTE CITOPOCTI,{ 114 BBEBI

Ij. A. AaoduEtud,

B crarse AarrH pe3y'.ib'l'arbI onpelerernri.i pa4ua.nur{brx cHopocrei,i, nponaaegoHTlhrx B
1937 -1938 rr. c 40" pe(p,nenropona s CRNrezee. Ilpr o6pa6orne-rra6nro4enui.t 6nna yrireHa
ourbna, 3aBUcFrqaH or..r,iprrBrraHrr rro,.1fl HaMeptr cnexrporpa(pa; AJrtrHBr aonu ynorp-e6.nau-
ruflxcfi sBe3AHhrx nulrir zcnpaBJ]eilBr TaHtrM o6paaou, uro6rr onpegeJrfreMLro paAzaJr6Hble
cRopoorr CrcreMaTuqecl{E IIe oTJIIIqaJItrCB Or CRopoCTefi EaTAJTOIa Mypa, ,(aurr paguatrurre
cxopocrtr 174 anesq, crsnrpafiBnT,Jx rzrroB A3-G0, B"rrpeloJrax rpxocrr or 6,?1.5 go 7m.4 ana.,
ot 0" go f 35' cxnouelllrfl; AJIfi 13 sa arrx aeeag ycianonnena nepeurenuocrs rrx papuaJrburrrx
cxopocreft.

Fla6niogeunfl r{araJrola a-BeBA r{Jraccon IIB -A0, samouqfiBrurrecfl u 1937 r.,
He r{orJrli AaTr, rroJrHor.o nlteAcTa}JJrelrr,r_E o BCex Ro3MoiflHocT.trx, R o6ilacTl4
paAlraJrbrllnx oHollocTef,,r, nopornoii nalrepr,r Halrrero crreHTpo|parlra. Ihanur,rit
Bonpoc - torrFlocTl floryrraen{Hx cxopocTeii - ue uol 6r,r,rr onouqaTeilbHo
Btlficllel{ Ha SBeBI{ax C]IeHrpaJrbIIEIx ItJIaCcoB IIB_-A0 HaH l,lMe}orqr4x Mrd}II4-
MA,] 6HOE I{OJII4YECT]]O JII{III{ft OqE}I b IIJIOXOIO HAqEC,l. BA.

Iluuo pcueuo B rrllo[oJr]fielrrlll Harxero HaraJrola 343 auea4 Ha 6oJree cra-
6r,re aeeagrr onpeAeJrrrrb paAuaJrr,Hr,re cnopo0r?r onorro 400 sne:4. Ho nuen u
Bntr{Y, rlro lrpl4Aer0fr QoBAaBaTL oco6yro cllcreN{V AJrr{Ir BoJrI{, [l]rrcloCo6JIeHr{Vro
IIO TOJrr,t{O lt AIIOITe]I0rrl4 NraJroi,i:Kail{ellr,I, IIo Ir r{ oITuirecHuN,I HaqecTBaM ee o6c-
EIITI,IBA, AI,IAIIASOII OilEHTPA.II6IIIJX HilACCOU 6T,TN CV}I{eH lto CPaBIIeHIaIo c HaTa-
,rofoM .34,3 eneaA.

Fla6lrogeurafl llucr()flqel'o HaraJrola llaurlJrriob oceHr,ro tg37 r:. z 6r,r;irur sa-
Houqeubr r 1938 r.; rrocrrorrr,no rjnenrporpaMrr 6r,rno uonyveno s tg40 r.. flo-
rroinolluoe qlrcro clenrporparuu (3) 6uno noly.lcrro Anq 114 eaezgor 6*.53go
7*.i36eua., cnexrpaJrbr{LrxfiJraccor} A:l - G0, ra ot 0'go -+35" cHnoneuus.

Fla6nrogerufl 
-rIpoI/IBBo[rrJrI,Iob c MaJroii HaMeport o4rrolp]4Br\{oBoro cnenTpo-

Ipq,trra So.ci6t6 G6nevoise, rponycnor-o paccro.flrrrrrr 26 cu, qarorqcit qucuepcwrc
75A rra t iuu y FI*

Tax iran upu o6pa6or^e rrpeAr,rAy.,Iero Hararrola eueag BB -_ A0 6r,rna o6-
HapyffielJa cyrlecrRelrllarl cldOTexfarnrrecHarr olru(ma nraJrol:i HaMepbI, 6at,n npu-
H.flr crporo gll{rQepeuquananatfi Mero[ olpe[erreFrr4fr pa[rrarr6r.rr,rx cnopocrbii.
B uporun_onoJro?riHocrr, riaraJroly anesg BB - A0 ar:or l,rerog B AaHrroM cJIy-
r{ae Mol' 6r,Irr, nprano?I{en c 6onsruralr VAo6c'rnoM: Hr,rcnoJrbno He ygaJrrrrrcr, or
{jIIeRTpaIILTI6IX I{JIaCCOB 3BCBA, AJI.B ItOTOpEIx OnpeI{eJI.sJIlICL pa[I,IaJIIJHLIe CHO-
pocrrr, LoHrrro 6r,rno nr,t6par6 Aocrarorruoe r{r,rcfio 3l;e34, rre cJrrlurnoM flprtl{x,
c xollorro f,rSBecrrrErMr4 paAr4aJrr,Hbr^{r4 cKollocrelrra. IzIa Hara.rror.a Mypa (J. H.
Moore) [1] 6r,rnrz r,r,r6par.rr,r 52 aneal{r,r, Aocraro.ruo xoporuo [peAoraBrrqroqr4e
orrpeAe,[flcMrre BReB}II,I KaH rro rroJro]rierrr,rro na rre6e, Tax r{ rro pacfipeAe.rreHrr1)
crrenrpaJrLr{rJx nJraccou (,ra6n, 1, xonounu {-5).
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O6rexrm HorIepLI rlrnprurr I(, Ilei,icc (C. Zeiss) rr.Ira. xpoillaroB [aer rre BrrorrHe
y/qoRJreTBOpr{TeJrEHOe UOre ((rur. t, Hprrnan c, urHara uanpano): B rrlleAeJrax rr3-
Meperrrlit crreFirpo.cpaMM ]Iacrofflqero ItaraJrora orcrlert,t r[rortycoa r,r.:r,iennrdr'-
ca or 13.03 rc li1.24, Nrr{ rro r[onycnpoao-ruoi,i runane, [pI,I HaHJroHe Haccernoii
qacrrr rt rrJlocKocrr4, rrepneHArrny;rrnpnor,l ft olIruqecHoi,i oclr n 2o.5. Hall6o,nee
Br,uro[Haq ycrauoBna {oxyca 6u.ra 13.05, ocraBaBruaflc.E trer4Bl4errrroii no soo
BpeMfl rra6nrogeur,rfi o npegenax reMrleparviJr{ or -r28 4o -i3o.- 

Vnoilrnnyr&-a Br,rlre cl{crei\Iarrlaler.:fiafl orun6Ha Harlepbl 6r,rna onpe4eJre}ra
H {.938 I'. cJreAvIoIqI,INI o6lla3oM.

llpegeapureJrrrlas o6pa6o.na HaraJrora BB -. A0 [or(aaaJ]& Hr.rJrrrqr4e

ar.ra.rzrerr,uoit cucreMaruqecnol,i ourr.d6xfi, oltoJro - 5.9 rilr/cen, Tnn xan
rPylHo 6rrro upegnoiroE{I{Tr,, r{ro oHa npolrcxo[I,IT or lrelpr{]roAHocrrr B rlcJro}r
nplruRror,l or4creMlJ BBeBAHtIx AJTLIH BoJTII A,rrfl crreltrpoe BB- A0, 6r,rro [peA-
rrpilEflto coollRcrcrByloil{co IitccJre,uoBal{Ire. Ha cuentpoqttr(re [prrNrerue]r o6r,r.r-
rrr,rr:i cfioco6 ocBeu{eHtrfl qeJrI,I AJrrI rloJryue}Il4.E orleHTpa cpaBrreHr,r-s or rrte,neeuoi;i
Iyt-lr: Ay|a rrorlreuaerc-fr c6oHy crreltrporpa(la, ua oro BrrellHei.i ltarre, r,l cBer
or rrec, npoftgn qellets pacocl4Balorrlee MaroBoe crexJro, rtpr{ fio]rorqra co6r,rparo-
Ir1oii ,rrr,ruar,t r{ c}rclreN{6r rl]ex npI,I3r,I rloJrlroro nrr}'TpeHlleJ'o orl)aineHr.rfi }IarrpaR-
ilf{eT1tl Ha UIC.TIb. AaBafl reoMeTlluqecr{I4 IIoJrHoe ocire[Ielir{e HoJIJIT{MaTOIJa.

Vrnonoe orBepcrr,re y HoJrJrtlr{aropa HecHoJrLHo MeFIee, r{eM y perpneHropa, uro
RnoJrHe o6ecuc.rl,tBaJro Iro"rrlloe ocBerrlellrie oro ,n1runx414 BBeaABI; lro orrrllqecxlle
uyrlr nyuer? or BBe3[bI rr or I{vrI[, I(ar( BI{Arro, BecBMa l]asJrl4rrrrtl rio cyrqecTBy,

Ilccnegosanr,re cocrorrJro B ToM, tITo rIoJrvqaJII{cb crrexTpolpaMr{r,r c o6r,r.r-
HbIl[ CIe]iTpONI OpaBIIeiII{fI, IIO B}leCTO CIIeHTpa SBeBAbI IIOJI\rqarCJI CleHTp
Torfie ?r{erreanoii gyr-lr, llor{eirf,ael{or,1 ua nexotopotl paccrorrr{ur4 nelleg rrtreJrrro;
N{o}r{Ay Ayroiir rI rUeJrr,Io HaxoAnJrc.fl Eoc?ttrosnol"r seJrtrr.Inrlr,r paccorrnarorrlr,rii
oripaH r,r3 MOTOaIIIOIO 0TeKJra.

,i{nr.r r,rcrt,nroare}rrrr{ roilNromHor.'o (rpaHTI,I.iecHI,t BeoLNIa HeB}IaqtrrerbHoro)
rponBRoJra rlocTlloeHr,IE o6r,r.IHbrx peAyitIItIoIrrIT>IX ItprlBrrx r,r3llepnJrrrcb r{elo-
CpeACTBeHIIO OTIIOCIITeJILHLIe IIoJIO?I{eI{[IfI COOTBeT0'lB)rIOIriI'Ix nt'rUltit ]IteJIeBa B

o6olrx crrenrpax (crientp cpaBI{eHI,IrI u (BBeBl{rILIr*r cnenrp>). Bccro 6arno noty-
qelro tr{ r{BNIepe}Io t2 cncrtrporpal{M.

Peaynrrarr,r rrBlrepcHl4ii rlolleluelrLl n 'ra6.r. 2. R HonoHnax 1-3 vliaBar{6r
FUrrrttbl BoJIH I,ICIOJTbSOBSHIILIX ?fieJreSIIIrX lranptii, r,rX Upra6nUliieHtIlre OTCtreT.bi

I,I TILICJIO I43ITCPEIIHTJX CNCI{TI]OTPAIIIT. B HOJIOI HAX 4 U 5, OOOTBETCTBEHHO, R

Aoirrrx o6opota BrrHTa r,r r rirl/cert fiol{eqel{r,r (1 r1r BeporI'J]tu,tmr,t orur.r6naNrr{ rprr-
BOlICHr.rFr r( cleHrpy cpaRrrerrprfl r,raltepenr,rii nr,ttrrri,t lrrieJre3a B (sBeSArroNr)) oreHr-
pe, 11, oJIe[OBaTeJrLHO, r{O,TO]rna 5 gaer HeIIOclleAcTBeH}ro IIoIIpaBnr{ onpeAe-
JrfIerIr;IX pa;1l{aJrLrtr,ix criopoc'r'eir l] BaRrI('rIilIocrll or AJrI{Hr,I BoirHr-I lr::uepertnoii
.]I'III14I{.

Beponrrmre orur,r6rin IroilyaleuHl,Ix rplrnegenirii (uonpanox) uc ocraBr{e}r
rrr,lHanot'o collHelrl,rfl 1l r,rx llearbllocrl,I. I3ae4elrr,te oror:r nonpaBHr{ B cr{opocTld
OIIOpITLIX 3Bea4 5r116;11bIIII4JI0 CUCTeIIaTI,IaIeCHYIO orUr,t6rtv qO -F0.5 Hu,/Celt.

IJa (inr.. t conoc:raefleua fiplrBa.Fr DTI{X florrpLlnon,4 c(roxanr,Hoi;i npr,reort C.
V o6enx ori,rx HprrBr,Ix lrr]taJTa a6cur,rcc', o6ilIafi (op4rauarr,r HpI,IBoii ,4 - na-
.neno). I{enrpr,r Hpy?irnoB coorBercrBylor IaHIILIII lrar'repe,nr,ri,t ('ra6n. 2, no,non-
rta1r,), & rlx pafitrycr,r - Bepoflrur,tu olua6Hau. IlororHeuue ofirl4qecxor'i ocr,r

HaNrepLI 1{ rraljpanJrelrl,Ie Ha o6'r,crttlrn rt&illepbl yHa3aHrrl c'rpc;rrnort.
Ouenlrguo, rrro ollrr,I6na Iro odyo,[oBJrelJa nalu.tu-,rlr6o HecoBcprxerrcrBoM

o6renrnra, n6o u ranol,r cflyqae olra 6r,rna 6r,r cnr,rue'lpl{qlra ornocr,ITeJrr,Ho orr-
Trrrrecnoi,i oor,r r,r, rrpoNie rolo, BHar{I4 lronpaBo}r 6s.Rtt 6u ]la3}rr.nr{r{ rro paBHbrN{

cropcllaNr ortruqeoHoii ocI,L
Becr,l,ta 6nr,rauoe cxo4cTBo o6erax fipr4BBlx HaBoArrr Ha x,IrIc,T6, uro n gefi-

c'rRtr{TCrJr6[IOCTtr pacnpcAcJrerrtre I,Ir{TeHCr,rBnocTrI cBeTa B AByx cBeToBrJIx IIyq-
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fiax, [pr{Melrerrrrbrx npu DToM r4ccJreAotsa}I]da, }Ieogr{Har(oBo. Bonee ocironauuft
IIOAOBpeBaTL HepaBI{oMepHOCTb B IIyqHe CIIeIilpa CpaBHeIIIIS HaH IIpoxolfll4ero
AOBOJTBT-IO CnOrHtrr,lr,i OnTr4qecHr.rii n)rtr.

Ta6;rl.rrta 2

3847.0 A
3856.4
i1865.5
3920. :l
/fi09.1
tx02\.9
/+056.6

4Ulb.t
t+LL9.6
4197.tt
4270.lt
4282.lt
4315. {
4,337 .1
4',.i75.9
trL47.7
4494, .6

Il
73.0

73.8
76.3
"10 a

80. i
81 .:r
82.1
8:J.5
85. 8
86.4
88 .5
89. {
90.0
91 .0
92. 8
93 .9

L2
1,2

L2
12
12
1.)

1,L

12
11
L2
l2
12
12
12
12
72
12

+or'. oo3t -r-0. r'00068

+3813| .,i O<-l_ ou

t- :10 t+4

+2L2
!:..l- ) +,)

+469+280
666

+2452
+ 1t0 38
+ 20 1+3

+ ?,:), 6:t
+4265
+4161-l- 57 L9
+0.0'1 01 +0.00078

r{M/ceft

+ 5.3 tt.t
+ 6.5 0.'.1

+ 5.4 0.6
+ 5.4 0.8
+ 0.4 0.8
+ 1.0 0.9
+ 0.8 t.4
+ 0.4 r.1
- 1.3 1.4
+ 5.6 1.2
+ e.6 0.9
+ 4.9 7.1
+ 8.3 1.6
+10.8 r.'1
+12.2 1.7
+r5.'t r.4
+28.8 +r.2

f.{era,rr,uoe pacclrorpeflr,Ie IIoFia3l,Ir]aor.. Lrro orrer(rp cpaB]rcHrrg civrorr{aere.s
It }tpil0llol{y ItoHIIV B rex a{e0rax IIJIa0TLIHI{I,I, L'Ae (ionyc Jle}rii{r AaJree (cuuraX
oT rrpI4SMLI) ce rrJrocHocrl{, IIro N{oE{I-Io o6r,ncnntr ocJra6JreII[e]I qacTI,I Tryrlfia
crreltTpir cpaBHeHr4fl, npoilreArxci,i 6rr,urte H ocHoBarrr4ro lrllr{3Mi,r,

o'otoi

anfit
il 0080

tmlt
0"0060

I 0050

00040

0.nfia

[ 0020

0.00t0

{.00/t0

Dto .rrer.no ycMorperB r,ra {r,r.f. 2, rge [pe4craB"r]eEro cxoMarrrrrecnr,r peaJrr,Hoe
A.rrfi noporncft HaMepbr pacnonolr{er{?re: npr{BMr,r O, r}roxa.rrr,rroii Hpr,lnofi F
I4 IIJracTlIHttu P. flpn np[IHEToi,t R l{a6JrioAerrr,rfrx r{AcTor{n{ero HaTa,rrora rl)o-
HarrbHoit ycrarroBnc naMellbr (13. 05 Nrnr) rrJracrr,rrrna Hecnorrr,Ho (Ha 0.02 mnr)
Ilepecer{aJra tpona.rrlnyro nplrBylo. 3ro nre l4r{eilo r{ecro r,r [l]r4 r{ccJreAoBaHnr,r
HaMepr{ n 1938 r. ilpe4nonoxtelrHoe BLrrue rrellaRHolrepnoe l]acnpeAerreHr4e
I,IIITCIICI{BIIOCTI4 1l rrygHe CBeTa rIOCJre IIPOXOE{/IeIIUfl IlllrlSMbI A0irr{rr{o BbI3RaTr,
IlcpilBIIoMcl)rloe ocBerqelllle riSo6pa?Itelrr4r{ ;ttfitttr.iit IIa rrJlaol'{4HItc I,r I1l]141.oilI
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oAffIrar{oBErM o6paSoM rrlllr y;ialerirrrr or Bepur,rHr,r (loRairbHoi.i HprrBoii H nofl-
qarlr cfleHrpotpaMMbr: 6oilee ocBeulennoil seasercfl qacrE tltuut , o6paulen-
HAfI K HPAC}IO}IY fiOITIIY. TAH XAM ATO OTHOCATC.E It JTLT]F,iIILI CIIEfiTI)A CPAB-
HCHI{fi, TO 3TO OBHaqaeT, rITO (SBe3AHIJe)) JTI,IHI{II C[,rerqarcTCJI It {rUO.nCrOnOUy
lOHr{X, r. e. paArlaJrbnbre cHopocrr,r rpe6yrcr no;rromr.me;rruoft fioflpaBr{r4.
ouenzguo, trro ara ourtr6na AoJr?r{Ha yrerrauunarr,cfl c yBeJrrrqerrrderl paccro.rr-
uu;r {tona;rr,Hor,i Hpranoft or u.rrocnocrrl rlJracrl4Hrtlr 14 }Ierr-ETb BHaH trpr,I [epe-
OerreHI{I4 {orta;rrr,uoii Hplrnoit rlJrocnocrr,Io rrJracrr4}Imr4. floc.ne4uee BI4AH0 IrB
optrrrrlrarrlr{Erx nalrepeurait (ra6u. 2) u w r4Hrepnorrflrlr4oHHoii, cura?fir4Ba-
loqefr ofiv,6nu, xpanort ua (rar.. l.'

(Du.a. 2. [Iosesenzo rrpouexoinAolirr] cncrerrarr.r.iecxort orru6Hlr
cnoxrporpafla

PaaJrI,IsHue qacrr,I [ytlna cBeTa B cIIeRTpo cpaBHeHr{fl rrprr r4x rrl]oxoflr,r(cHn14
qepe3 rp,r,r [pr,raMrJ rrorrHoro BHyrpeHHero orpaE(eHlrs [poxoAflr o/Inuarrotsyio
OIITI'ITIECITYM TOJIIqY.

ISoai'uronrto, qto uoAo6noe AorIoJIHrITeJrr,Hoe B cpaBHer{rzr{ co aBeBArr6rM rro-
rJrolqeHIre B llytlr(e ctrer(Tpa cpaBHerIufI o6yc.naurrznaercfl rroJrflprrBar{l,roHHr,rr{rr
nBJrelrrlfrMr,r IIpr{ rIoJrIroM BHyTpenrreNr oTpaHrerJr{rr B Tpex [pr,I3Max B 08fl3!1

4005.26 A
4045.83
4063.6,1
40'.11.'.15
4077 .73
41.01.75
4143.74
4215.54
4226 .1tt
4260.49
4271,.58
4289,54
11307.91

4314.65
tfi25.62
4340.48
4383.56
41104,76
4415.1lt

Fe
Fe
Fo
Fo
8r II
Ha
Fe bl
Sr II
Ca
Fe
Fo bl
Ca Cr bl
Fe Ti II
ScII TiII F
Sc Il Fe
Hy
Fe
Fe
Fo

4005.38 A
4045.67
4063.45
40'JL.4')
40'J7 .40
4L01 .7t*
1L!43. tL9

42{5.80
4226. 65
4260.s'.)
42'.11.6rt
4289. 81
41108.38
431h.46
11325.63
43L0 . lr3
4384.08

i4l5.97

Ta6,lrrrrla 3

+ 0.94 nrr/ceri
0.00

- 0.21

- 0.21

- 0.21
0. 00

+ i.11
+ 4.01
* 4.52
+ 6.34
+ 6.89
+ 8.22
+ 9.07
+ 9.6r
+10.20
+11 .09
+r4.14
+15.6n
+{6.4{

456
1I III ]V

.1*L A .4L t\ .46 A

.70 .71 .72

.51 .58 .59

.62 .64 .77

.!tL .47 .ilO

.71 .68 .52

.54 .49 .41

.87 .80 .68

.78 .75 .18

.41 .56 .52

.60 .60 .69

.q'.J 90.07 89.92

.32 . 39 .69

.51 .3ll .'.14

. 49 . 35 .tt\

.43 .29 .25

.12 83. 95 8rr . ()8

.86 .86 .96

.Ot) .iJ+ .!ll
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c rrllI4oyTCTBr{eN[ rreKorol]brx rrarrrfl(eHr{rt ts rrpr,rSMe cneHrpofpa{ra; eule paHee
[2] 6ol;ro o6uapyarcno, qro ocr{oBaHlre [pr4Br{br llaer xyArrrr{e'!rB06pa}rrcrrmfl ,

Hel$eJrr4 BepIUr4Ha.
rtanosa 6r,r ulr 6r,rra nprauurua aroii oura6xra, arpQeH,r ee Molnr{o cirurarb

HacToJTBRO xolloIIIo BrJ.E0HeHHr,I]\{, qTO BCe I4BMel)eHrrfl HacTo-EIIIero HaTaJIora
B caMoM HaqaJre 6u,ru ucupaBJreHLI Ba l{ee. floupanHll [Jrrr yfiorpe6Jrnsruux-
crr B peAynr{i4rr BBeBArir,rx;rrranrai,i [l]r{BeAerrbr B ra6n. 3, xo.rroHHa 7; ouu no-
JryqeHr,I to Hpraeor,l, r4HTeploJJrlpyrouler,l IIaHlIbre noJror.rnr4 5 ra6,n. 2 (crr.r. r[ur. 1[

{rPa4aa;rlusre cHopocrr{ 107 B8-A.0 eneaq,)) [i3].

USMEPEIII{ft

_ Tlauepeutr{.fl Bcex clexrpotpaMM BBeBI, HaH o[opH6rx, ra* rr rrporpaMMu'rx,
6unr npozg.BeAeHr,r Ha vaMeprrreJrbgoM Mrrnpocmorre Meccepa [ByMfi JrrrrlaMlr:
aBropoM (A) fi Br,rqucJrurefiruuqet O6cepaaropzlr JI. A. 

" 
Ana6uqHort

(JI). Pe4yHqulr rporrgBoEr{Jrrrcb rrpr4 uo*rorrlu ra6.nuqrr }ropMaJrbgbrx
orcrreroR, ocuosaruo^ft^-^fla Qopmy,re laprmarna (J. Hartmann):
r - 148.2553- ---t!:1013510r , rAe rureu AI raHrepuorrr{poBarrcfl ras ra6uraqrr:

r + a), -2169.234' 
"

3850 A
3900
3950
4000
4050
4100
4150

-0.07 A_ .05
.03

- .01
.00

+ .01
+ .01

4200 A
425a
4300
4350
4400
4450
4500

+0.01 A
+0.01

.00

- .01

- .02

-.04_.06

AorHr,r RoJIrr rI elr erc*&Trru.cn,,e pa,rrocrrl n*lroplrro,neii

.L{la, ;ne;rreeuoro clelirpa cpan}reuran 6r,rna [pr4rrrrra c]rcrervra AJrr4H BoJrH,
vroTpe6nnnrua-flcrr B npeAr,r[yluer{ KaraJrol.e 343 areap, T. e. penoMen4onauuaa
I. A. u. s Transactions, I, p.4r, flpunegenr,re ar.ofi, upmnaroft B r{acroflueM
HaraJrore crrcreMr,I H naz6o.nee coRpeMelrlror,l (Trans. i. A. u., III, p. 86)
cocraBJrrrer 

-0.002,{;_nprrHrrMarr ro Brrr,rlraHrae crporo 4llr{l(repenqrruouourd
cnoco6 pegyHqrart na6;rro4enr.rii, nplrrrarr.re Hec6oJrr,r{o ycrape,irolri crrcrerrbr
[JII4rI BOJrH ]Ie MOTJTO IroBJrr4flTL Ha OHOI.rqaTc.rrbrrrrle pee;rnoruror.

f.{rn aoea4nr,rx .uIlnl4l,f B HaqecrBe l.rcxo4uoiri, crcr"*"or ,qJrrarr r]oJrrr [pr.rrr.Era
Hoxrllurrr{p_oBaHHarr^AgaincoM (w. s. Adams) rr peHoMcrrAoBarrrra.s I.'A. u.
I Tlqlr.V, p. 193. flepronavaruro 6r,r;no oro6phno 2b ,,vruuft o,r f 400S uo\ 4415; Iro r43 nrnx 6 ,;rrnnurt rralrep.Errrrcr, B pe4nrzx cfiyrra.flx (ueuee tboi),
r{ o}rr4 c caN{oro Haqara o_6paQolxlr 6wnu ornr4}ryrr,r. Drlr-runuu: fi, AlB2 ie,
4202 Fe, 4236 Fe, 4250 Fe hl, 4254 Cr, 4283 n,e Ca lt.

Bouegurme_ r o6pa6orxy Jrrrr{r.rr{ )rliaBarr6r n .ra6n. 3, xonouxz l, 2.
flpr.rcnoco6reur,re AJrr4rr no;ru A4auca H uaruei,i Ar,rclepcr4r.r 6r,rno lpor,rsne-

AeI{o rryrer{ cpaBI]OHI,Ia na6nro4errtrr,rx cnopocreii tro orAeJrr,]IbrM JrldHr4fir\{
onopHLrx 3Be3A C r4x r{3RCCTr{brlrrir cKopocr-EMr4 143 r{araJrora Mypr.

flonyuaenste raHIrM o6parov nonIan,rl, AJnrrr BoJ]H o6pemeirnnracr,ornra6xa-
N{r4 r{aurrrx cfienrl]orpauu u olrrr.r6naMr{ cr{opocrer,f Haranora Myra; .qJrfl [o-
crl{H{eHr4r AoorarorrHoii rotluocua ueo6xogmlro rrMerr, He roJrbr(o coorBercrBylo-
ruee qr4cro clenrporpaMM, Ho r,r AocrarorrEo 6onsuroe qr{cJro 3Be3A. f(ax lrnteyrroMrrHaJrocb Br,rlre2 Tanr4x aneag 6rrno oro6pauo 52 co ope4uof,i nepoaruoii
omu6nor,l cnopocrrr +0.52 Hlr/cex.
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IIpra nu6ope oroplrc,rx BtseBA I,rlreJrricbBB?rAy ol{HopoAHoorr,rro (lrrenrpa;rb-
rrrJM HJraccaM clrprcnoB 3Be3A orropHllx r.r nporpaNrl,r]rrrx. 3ra o4HopoA]rocrb,
rtoHesrro, B Her(oropoli ctenenr,r 6urna uap;rrueua or6opol\I BBeBA c xopourrlNll{
cr{opocTfl}Ilrr'r. Q.t B CIJCArreNr, C XOpOlIr{Mr,I JrI4Irr{.Er,rpI; rt ATOMy r{O}nHO lrpr{-
coe4uur{r}, eue rr 6dur,ruyro mI4pI,rEy crrexrporpaN{M orropubrx BBeBI, rax HaK
aa coo6parHeHI,Iii aHoHoNrI,II{ BpeMeHIa na6rro4enrdfl rrx nan 6onee fipnwx rrpo-
gSBOAITTJII{CL B r{acbl c IIOHIrTfieHrIr,IM r{aqe0',rnOnr lrao6pamenur,l.

Cauo co6or,:i orreButr{Ho, qro DTor onoco6 olpeAeJreHr4fi norrpaBon AJrzrH roJru
Aaer rd napr6onee HaAe?fiHyro trprrBfrBr(y cHopocrefi Halrrero r{araJrola H Hara-
,ror.y Mypa, aBJrfiIoqelrycfl B Hacro.rrrrtree Bpelrfi Halrrytrrxl{l,r crauAal]rol,r AJrfl
BHarrr4TefibHo|o qI4cJra 3Be3A rlporreinyrovuoi,i .frpnocrrr.

Xots 66.lrrura.s alacrb na6angeuuhrx BBeBI oxBarblr]aer oAzH clerTpa.nruuii
HJracc 

- 
F, llo, upldnrdMar:I Bo BHr,Ilrar{BIe, qro LrtIeHHo c rroBAHLtx [oApaBAe-

nenuiir aroro nJracca HaqraHaerca 6r,rc'rpoe HapacraHrre qltcra ttttlttit, qro lre-
vademtto llorrlltHo coflpoBo?Irgarr,ct{ r{BMeHeH?IeM a{{exrznuux ArraH BoJrH

y HefioTop6ry Jtl'tHr4ii, BCe O[OpHr,te sBeSAEI rIpU BLIBOAe IrO[paBOR AILII{ BOJrH

6rrnn pas6urr,r rra 4 rpyrrnr,r:

I A5 - l'{ - 11 aeeag-21 cfien?porpauMa
II F5 - F8 - tg l :15 cneHrporpaNrr{

III F9 - Gt .- 16 )) 21 orel{rporpal{i\Ia
IV G2 -G9 -- 6 ) I cnelirporpar,rrr

B 'ra6n. 4 rrpmaoyeuBl rlolpatsHl{ cfiopo.,rt'eit no lunr,rql'I lLIx Bepoflrl{ble
oula6nn uo 4 rpyrtaM BBca[ 4nx o6olrx LlaMeprlrerrer,i (r\) u (JI). Beuay roro rrro
BepoflrHr,rc oruz6xn r l\rrrr oAnor,i pl 'ror,1 Eie rIo[paBI{Ia I{IrorAa BHatIIareJ]bIro
paaHrrJrr,rcb y r,rauepirrenei'i, 6tr.rro perueHo BbIr{Itcfifirb cpeAHIre 3naqeuff,s'

DABOTUuBaT{, Oo|racHo Bepofl'lHrli\f otuu6xau, no (lopnyn e p : + .

IIo upe4eapl,ITeJrr,Ho l{eo6xoAI,{NIo 5r,rno racrrpaBr{rb I,IsNIepeEIrfl Ba rI{.iHyIo
paBHocrt u3Mepurefieri, I(an vKaBrrrBa,rrocr, Bbllre, sce 6ez LrcnJrloqeHl{fi crleft-
TporpaMMbI 6r,rru ualtepel{br 06014r,I}r r{BNtepI{TeJrt{NtId, I4 ortoHrrareJrBHble BIIa-
-ueumfl paAr{aJrbHLIx oxopocT er,l RCex BBeBA Bbltllrcrlfl,rrucB Rar{ fipocroe cpeAHee

apzrpnetuuecnoe o6olrx raanepute;rrei'i 4 fJ!; TaHIIN'I o6paeou, ocraBaJracb
2

iluquafl oruBr6na {tnmrltnnoro rlai,Ielll{reJrq '!J- r .
2

Coneplueuno oqetsfiAHo, qro R cJrytlae rrepaBlrrix BecoB Hel{clrlrr)rteHue,
ilpeAnapr{TeJr6110 BcneruMr,alavrfl., nu.rnoilt paBHocT 14 r{e nprrBeJro 6rr rt ctpor-oi,i pe-

Ayltltr4r4 n rlrr,rxrNeno.\4) r13ucptlr 
"nn 

tl ! 
J' . Jlrt.rtrsle paBHocrlt A - JI 5r,r.nra

2

Br,rqucileubr AJrr{ BCex nvnuii e xarn4oi,i I4B qerLlpex rpyrrrr; rrx Bol]ofrrl{LIe orura6-

nr{ orrpeAeJrflJrlreb ro rlropltyne r'2 : i'i + "; , tseca - p :';+ .

rr -F Pir

l3aserrrerrnhre 3rraselr{fl Jtrr.,tublx paanr-rcteii A - JI [rIff BCex rmuuii tta
rpyrraM roryqarrcb tax (n Hu/cen):

-J. 
to

-2.95
-1.95*r.94 -1. t6

-0.97
Bce ;tltrttttt
C l.rcrtlroqertlrelt
luttnt )., 4475

Tan naX AUaIIaBOIJ UBMeHeIIUft nuqnofi paAHOCTI{ rro 1pyrrna}I SBSBA OHaBaJIc,I

MEO1O MeIIbItre traMeueHuii trO JIzHIIEM, 6unO perueHo CoO[ltHI{I'r (xOreuno,
c Ha{ilsmarquil BsBertruBaHreM) Bce rpyntrbl.
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B ra6,n. 4, noc,reguafl rioJroHma, rrprrBe4eHrr Brn oxouqareJr6Hhre Buaqeur{fl
lrrrrHbrx paarrocreli A - JI AJrfi orAeJrrnr,tx rr,rur,rft. I(aH BrIAHo, cyuIecrByer
BHaqurerruoe paarlaql,re B TpanTosxe ruHr4ii EaMeprrreJrflNrr{.

C,neqyer rrarrolrur{Tb, trro Ha Ha[rr{x crrenrporpaMMax cnopocru 1 Hu/cen
coorBercrByet rnnefinoe cr{euIeHr4e n 0.2 pr,.

B ra6n, 5 noueulenr,r [onyt1g1111ore raxr{}r o6paaonr [oflpaBr(r{ cnclpocrer]i no
JIEFII4flM TT I,IX RepOfltnr,te Omr.r6ril4, BLIqr{CJreHr{bIe IrO {rOpUyne

Cxopoc.u ofiopHr,rx Br]eBA, fioilyrreHubre rrocJre BueceHr4r{ r{crlpaBJreHr4it rrr)
Jrr,rrn{rrM ra r:a6;rr. 5, uonterqenrr r ra6,n. t, norourta 7.

f{,na cyntileHrr-E o Toquocrtrr lrauepeHur,l 6r'tru nr,rsl,rcJreubl Bepo.arulle ourra6-
nr.I r{B ornJronenr,rfi or cpe4Hero [Jrrr crlexrporpaMMr,I cnopocreft lto orAerrbHbll\l
Jrr4rrr{rrlr, AJrrr cxopootr,r uo o4uoit Jrtrl,:.trtr r4 [rrrr cpeAueft omopocrn AJrfi crrenrpo-
rpal'r[{r,r. 3rr,r nr,rqtac.,regus 6r,rrr cAeJraH],I gna 27 BBeBA, 45 cnemrporpaMM,
oro6pauubrx r.rs 5 paruocroflrqrrx Mecr crrtr{cHa, rro I cnentporpaMM fioltpflI{.

B cpegueu Ann o6onx raaneprar:enel1 DrIr omu6nl4 oxa3aJrl{c}, +9.3 LI

a,2.4 xxrlceri.
Cpaeueuue rroJryrreFrllrrx ranr,rM o6pasonr cnopocreir orropHr,Ix BBeBI c nil-

TaJroroM NIypa uoHaBaJro npenllacno BIrpaateHl{ym BaBr,IclIMocrr, upune4euuii
rralrr{x cnopocter,i rr naraJrorlr N{ypa or'rrp.sx{oro Bocxo?rrAeHI{-E BBeBEET (ra6r. I ,

ruo,rolHa B).
tDo'ror.pa{rapoBarrrre cnextpoB BCex 3BeBA rrpoprBBoAr4Jroc6 o6tlqrlo s Itc-

6ousrrnx qacoBslx yrrax (ne cBblilre 3h), nc,neAcrBue qero rroilyalerltre BCex
cflenrpor-paMM AJrfl ognor,l BBeBALT Barep[raJroc6 B rrpoMe]nyron Bper{eHrr lttl
cRrlrue /* lrec. Heconrnenno, r{To I4crlrr{I{6lxr apr-yNrerrrol\{ aror,1 orur6xll flBJrffer-
c.fr rre rrpflMoe Bocxo?nAeHlte 3Be3ALI, a Tel,rneparypa crlerrporpa{a.

flpuuralraa Bo BrllrMaHr,re. qro JrI4IUr, y oqenb r{enrHorl{x ollopHllx BBeaA Hi:I-

6rrc*1enr,ra pacrrlrl{BaJrltcb Ha 3-4 nrecaqa Ir qro xog oruu6xr{ [o rrpflMoMy Boo-
xolr{Aerrlrlo oqerlr, rrJraBeH, 4anr,ueiiruree r,rccJreloBanne eroii orura6xu AJTfi onol)-
r{brx 3Be3A BeJrOCb C allryrlelrroNr rlpfll\{oro Bocxo?IrAeHllfl.

Be.nr,rquHr,r r{oJrorrnrr B ra6,n. 1, 6unu coeAuHeHLI a 22 <uoprtaJrLHLIx Mecra)-
rio oArroMy na Ham[rri,i r,rMr.rorqrrr"rcrrrracnpflMolo Bocxo?fiAe:uttn)vt, uo nuu 6r,r.ntr

BbrrrellareHa rrJraBHa.fl irpr{Bas B npyrrHoN{ nracnrra6e (t xll/ceIt :5 uu, th :
:25 rru). ll noronrte 9 ra6.n. t noivrerqenr,r Bgflrsre c Hpunor,l r4 rafiIrM o6pit-
BoM BLIpaBr{errHr,re or cfiyqartur,tx ourlt6orr rpI,rBeAeHI{rr Halrrlrx cxopocrerYr ri
rrararrory Mypu.

f(ororrHo Brraqlrrefibua.a ailrrrJrl,IryAa rlolpaBHu ro[I,Itlnoro xo[a ro.pe6o-
BaJra Broporo upu6arx{e}rr4rr B olpeAeJreHl4l,r rronpaBon rto JIIrIrr{tINI 14 caMoii
lorrpaBHrr roAuqHoI'o xoAa.

Ilonr,ayacs rrorrpaBKaMr{ rra noJrorrHu 9 ra6.n. 1, 6wnu Br,I.II{cJreHr,I [orroJr-
I{rlTeJrbl{Lre fiofipaBHrr rt olpeAeJ]e]Ir{brM paHee, [Jrfl Ha?IrAoIo LI3]IelleHI{fI B O1'-

neJrbnocrrd, rroupaBHaNr rro Jrranr4flN{. Tan HaH Br{yrpr{ xart4or? rpyrr]rbl I,IMeIorcfI
BtseBAr,I paalurrrrblx rrp-flMrrlx nocxo;.rrgenii, r'o [orIoJrHI{TeJIbHble nonpaBHL{ He-

Berrr*rr, r4 o,rr coeAI,IHuJrr'ICb B rrllocroe cpeA,ee apl,{Me'rurres*6. i J 'g'. 6p111

rrpr4BeAeHr,I s ra6[, 5, uoc.negrrue 4 noronnu,
C atranrz [orroJrrrr4TeJrbHrJMIa rrolpaBRaMrr rro JrlrHr{.snr 6rtrr.r Br,tqucfieHt,l

trCIIpaBJreIIHbIe BHatIeHII.fl I.IalII4x cftopoCreri OIIOpHLIX 3BeBA, IIpI{Be[eHI{tI
noropr,rx rt naraJrory Mypa ganrr B KoJroHHe 8" ra6x. L.

Bctetr Ba arI4M 6r,rfiu nr,t.rucJrenrr rroilpaBrtrr rt HopMarrbHr,ItI MecT'aM Hpunoii
roAuquoro xo,qa rra rrepBoro upu6rraxreur,rs. flo arrrM norrpaBl{aM EopMaJrbr{blx
rreor' 6r,rna Br,Iqepaleua rr.rraBHa-E rtpl'IBafl. Orc'rerr,t atoii xpunor"T, cJroxteHilr,Ie

1L2
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c AaHHbrMra HOJrOHlrU 9" ganu Br,IpaBHeHHyIo rrorrpaBny roAlaquoro xo4a Bo BTo-
pou nplr6rr{merlrlr (Honouna 9" ra6r. 1).

Oueaugno, rITo paBuocru tIIlICeJr moroson B" tr 9" (B' -9') r'a6r. '1, npu-
BeAeHHbre B ltoJroune 10, gourHur,r 6rtrr, o6ycnoBJreHbr qucro cilyqaftnrrlrra oruu6-
HaMrr paBuocrei,l cxopocreft Mypa I4 IIaIxI{x.

Cpe4uee apudruernveonoe arrrx paauocrert 0.00+0.44 nu/cen Ir orcyrcrBue
aaMeruoro xo[a rrogrBept(,qalor orcyrcrBr,Ie cxoJrr,Ho-HI46yAs auauureJr6Hr,Ix
IpyrI4X HeyqTeHHLIX CIICTeMaTIa.IeCHIIIx OrrrU6On.

Beponr:uaa orulr6xa o4uoii paaHocrl4 cxopocrei,i Myp * CuMeras paBHa

+3.16 nnr/cex. flpunnuar Bo BHITMaITIe, rlro cpenHee qucro crrenrporpaMM fiJrfl
oguor,l BBeBIIrT paBHo 1.66 lr qro cpeAuee BIraaIeIrI4o nepoa'rnori oruu6nu cnopo-
crrr ofiopHor,l aoeagr,r rr3 nararrora Mypa ecrr, +0.52 nu/cen, HaxoArrMBeporrT-
nyro orulr6ny o4uort uameii crexrporpaMMrn +4.05 Hm/cex n cpeAlrero IaB rpex
orrenrporpa mv +2.34 xn/cert.

Snanue a'rr,rx ouru6ox npl4HecJro r{BBecrrlyrc [oJILBy npra or6ope cpeAl4 rlpo-
IpaMMHbIx BBeBA IIORLIX cneHTIlaJIbItO-gnOr,lnr,rx.

B ra6n. 3, Honouxtt 3-6, uplrneAeuu onoutrareJrbr{l,ro Bflaqeru.rfl rrprrHrrrr,rx
B rracroflTrrer{ HaraJrore AJrI.rH BOJTII BBeg[rrmx nnurai,i Afifi qer],Ipex rpyrrrr.

flpuunlran Bo Bnr,rlrar{r4e MeHrruyro rorrHocrr, AaHIr}rIx run 4-ii rpylrrrrr llBeag,
MOlnlIO IpI4H_flT6, rrTO CI4CTeMaTrrtrecHoe I,r3r{eIJeIrI4e AJrIr}IEI BOJTITL,I CyrUeCTtsyer
y nuur,rr,l 4071" Fe, 4L0L EIa, 4289 Ca, 4325 So II Fe, 4340 LIy r,r, uo eoer)i repo-
flrHocrtr{, y 4415 Fe.

Vl,renrrueune fiJrrrFrr,r BoJrHbr Jrvrt\rtz 4340 Hr, [oBI4AIaMoMy, Rr,IBrJBaerc.E rro-
crerrerrHrJM rrapacraHuerr r4HreHCI{BIrocrI,I rmuwu 4337 FeCr rpu ocra6,nenr,ur
4340 H,, xorfl arr,r JrLII{r.I}r cJrr4Barorcfl Jrlrurb B crler(Tpax c rrJroxllMrr Jrr4llldfli\{1r.

Haupai:nenr4e r{BMeuenrar,l 4nun roJrlr y Apyr-r{x Br,IrnrcalJlrr,Ix Rrrllrre fiitutifr,
[oBr{Ar{MoMy, rlogrr]ep}Hgaercs axcrpauonarlueil AaI{HLIX Revision of Row-
land's Preliminary Table of Solar Spectrum Wave-Lenghts.

Bnugy HeooMHeHHoro Hailr,rquH BaBrrcl{Mocrl,r EorrpaBon cHopoorert rro JrIr-
Hr{fl}r or ctreHTparrbHolto nJra0ca SBeSAbr ol{r4 He coeAIIH-qJIl,rcb B oAlry crl creNry,
a BlIocr.lJIIrcL B nSMepellrrrl orlenTporpaNINI B0ex 3Be3A c yqeToll [prIIIaAJreTIr-
Hocrr{ BBoB[Ii n tor:i tr,nrr rlnrli,i ]'p]rrrne.
i#=: , ,

Basucuuocrb or remtreparyprr

Btrasnue reN{rrepaTypEr cIIeHTpOfparpa ua oIIpeAeJIfIervIi,Ie paAI{aJI6HbIe CHo-
pocrrr Molr{Ho o6nsclturr, LIBMeHeIJI4aulr {tonyca HaMepbI cnenrporpar[ra.

}Ia {ilrr. I rugrro, ur:o fiorlpaBlta rroryuaclroiii pagr.ra,nruort crtopocrr4 B

xartolr-rra6o Mecre crrenrporpaNrNrr,I BaBLICtrIT or yHJroHeHI4fl B aroM llecre
geitcrntt.re,nrnoro (roHyca o'r nlrocnocrrl rrJracrlrnHn. Ec.nrz rrog BJrrr-rIHI4elI rto-
ne6anr,rii relrreparypr,i clenrpol'pa{a 6yRor cMetrlarrcrl, rlo ot'Holrreurrlo H rlJro-
cnocrrr [Jracrr4r{r(rl, nca {romatr,}Iafi HpI{Bat{, To BMecre c arrrM AoJr?nHa rrBMeIrflTr,-
orr rr BBoAr{Marr floupaBna. Tan HaH na6,rrcAel{Idrr nporraBoArlJrlrcb rrplr HeLIB-

ueHnolii y0rarroBRe KaCCeTbI lra HaN,lepe, To IIpIICyTCTBUe OIIUOHI{ roAoBOI.o
xoAa crauoBr4Tofr ooBeprlenHo rrour{r}rll}I. Mranrauyur'r o6enx HpIlBbIx {lr. t
Ire coBrraAalor B crriry orur.r6oH uauepeuui't.

Ho na.rrdHaa c 87t.0, BaMeyaercrr npanruqecnl4 crporafl rrpoloplll4orralrb-
Hocrb Melr{Ay eenr4.runoit [o[paBHIr r{ ynJroHeHzenr t}onanrnoft xpunoft ot
ororrera 13.05, Har( aro BI4,qIro I43 crre[yrouer,i ta6uuqrra:

".'l:i',:;'j1? f"9'itlo'lo" rlorpaDria

f0.010 uu
30
60
90
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+0.0020\' zo!
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YHfl uHcl, 14c rboranr,nofi
rrrnnoiir of 13'05 IlorpaBfia

*0.010 rurq +0.0008'l' 30 Lzl60 
39 loronrron^,90 2t ( "'""'"'"'-"'

120 35 I
+ 0. I 50 o.0o&1 ,'

I4anaeparrulrecfl Jrvrmw ).), 4005-4415 yx;ra4srBarorcfl rJraBrtrM o6paBoM
Ha npacnoft BerBr{ Hpnroft A.

Cueqeuze rloxarrrofi npnBoft na 0.01 MM BbIBr,IBaer yBeruarenrde rrorpaBxrr
na 0t.0003, r4Jrr4 Ha 0.72 xru/ceH, I(Jrfl coBonyrruocra trBMepflBrrruxcfi BBeBlHLrx
ruunft.

I(paftuunr BHaqeHrrEM rrorpaBon r4B noJror{nrr 9" ra6n. 1 1{.8 u 7.0 nu/cer
coorBercrByror uBMeHeHua {onyca naMepril r-0.15 lr -0.10 MM, r. e. Ba BpeMs
Ha6rro[eul,Ir,1 geiic,rruteJrbHt.le orc{erll no {onycuponouuoi/r rrrxaJre AoJr]nr{6r
6r,rrn Hone6arr,c-E Melngy L2.95 u 13.20.

fl,na uepuo4lrqe cr(I4x rlo Bep oli Iaonycup oBr{I4 rtaMepr,r rroilyqarr4c r, crrer(rpo -
rpar,rMr,r ?fieJrealrol.o crenrpa c yanoii qeJrr,ro (0.025 nu), paccuarprrBaroqrzecfi
B crirrr6Hyro Jryuy. Culrra,nooL, uro 6trarogapa 6onruroit yr.uoeoiir aleprype Ha-
nrepr,r ne6o,rbrrroe cl{elllenlre (rortyca AoJr}nHo IltrIBr,IBarb BaMerrroo yMer{brrreHrre
pearro crrl nulr,trii, JL,rur r, roJr bno B Urecrrr cryqafl x reMleparyp a rraAaJra Hr,r7fie
-rt0' (Ro +.5') u [pr{roM B rrJroxrre na6urogarenr,HLre Hoqa; 92o/o scex c[enr-
porpaMM 6nrnra no,nyuenrr n 6otee yalrux [peAeJrax reMneparyp cneHrporpada
(or -r--10" Ao r-28"). Concpruenrro ecrecrBeHrro, arro ne6o.nsrune r4gMeHeHr{.a
r {tortyce, rrpor{oxoAl{Rtrrl4c MeAJrerIIIo B Tetreur{e roAa, ocTaBaJrrrcb HeBaMe-
qEHHEIMI4.

Hpoue roro, ecJrr{ 6t,r gaine w6ruut [aur]rrre Bar]r4cr4r\{ocrr,r {onyca naMepr,r or
reMrreparyprr, ycrarroBna cro c norpe6uoit roquocrr,ro (4o 0.02 nmr) 6tr,na 6rr
IJeBoBMo?nHa rlo uilreloutreMycfl lroHrrycy. Idenecoo6pa3Hee r,rNrer[, rrocroflHHyro
ycraHoRny, Jret'no npoBell-rrcMyro [o ]rorrrrl.cy (Uo 0.1 uu ulrlt Eo 0.05 uu),
I4 BrroAlrrr; norpe5nr,ie rIoITpaBHrr BrrocJreAcrBrrr4 rrpr{ o6pa6o,rne Marepr{aJra.

Heconrnenno, qro c.ny.Iaiinbre ouur6nr,r ycrarrorJon doHyca He?HeJrareJrr,Iro
r{cna?r{aJrr{ 6r,r Rapr}rrry RJrtrrflH&fi TeMrreparyprr.

B xonoune {1 ra6r. 1. npnre4eur{ rer[[eparypLr, [prr noroprrx rrorvqeHlr
cIIeKTpoIpaMMr,I o[opIIbIX 3Be3A; B CJIyqae HaIr4rrr4fi rrecHoJrrrnr4x crreHrpo]tpaMM
I1pr4ReAe116r cpeAHr,re BHaqeHurr TeMrreparyp.

Itoa{{uqnerrr noppeJrrtrlrrrr Me}fiAy uonparHoii ri reMrreparypolt oxaaa;rba
paBlrr{M 0.793, a ypaBne}rrre npauoi,l perpeccr,rrr [olpaBr{rr rra reMrreparypy:
norp.: (-0.802 /" -r-.13.1) mnr/cett.

Cpc4nze BHaqeHu.E rrolpaBorr AJrfl o[opr{hrx BBeB,E tr{B rto,nouxra g" ra6;rr. t
ll Bhrrrr{crre}rrrbrx rro fipeAbrAyrqeft rlropuyre rroily.rurficr-0.1.9 u *0.24 nlr/cen.,
T. e. fiplrMerreHlre {opuynu n fiporpaMMHr,rM aBeBAaM fipaxrurreorrr rte AoJr]r{rro
BblsBarb cl4creMarl4qecnoft orun6nra. Ilo aroft {ropuy.neu6rryrra rzcnpaB.neHbr
rce ua6arogeuHble cnopocrrr npofpaMMrrr,rx BBeBA.

IlDlu IIEPA Ty PHr,Iii P ElIt.ltM, OOTO t'PAOr.{rIE CItItfi IIPO qE C C

oHCITOBI{UIrrl

3a apeur na6rrogeunii naranota cpeAHee sacoBoe r43Meuerrr4e reMrreparvpr,r
u 6amne 6r,r,ro 0".17, s 6orrmzucrBe cryqaeB (85%) rrour{}r{eur{e. Harpeaaurae
'repMocrara petyJrupoBanocrua6.nroflareJreM rro orcqeraM Buyrpeuuero repMo-
Merpa. Bo raa6emaurre pECHa BecBMa HeTHeJrareJrbuoro fleperpeBanLrg o6r,r.rHo
coSAaBaJrc.fl peE{r,rM MeAJrerrrroro fiaAeHr{fl TeMtrepaTyphl, r(anoBoe B cpeAtreM
6arao 0".07 Ba arac. 3a oguy ancrloBrdrlrrm aro rraAerrrre 6rruo n ope[HeM He Bbrrrre
0'.06.
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- Ba9 _cnexrp.orpaumu 6r,rnil roilytreHrri rra rrJraorrrHmax <Imperial t200rl,
Imperial Dry Plate Co, o6,nagaruurux orreHb suconoit rryBCrtsureilbrrocr6ro rrp14
yuepeunor,l BeJrr4qr{r{e sepeH aMyJr6cr{r{.

flponnneuze BeJrocb rrpoflBr,rreJrex{ cocrirBa: no4a 100, MeroJr 1.0, cv;rrdrar
Irarplr-rl nlllrcr. 10.0, npcnra Ilpo.rrBJrerrrr.fl upra 15-20o 15 uuu. Stor npoaer,r-
r:olr 6naroflaptr orcyrcrBr4lo udeilorrld r{}reer MaJryro cr{Jro}ruocr6 AaBarr, xrrM}r-
qecHylo ByaJrb, Vne,nra'Ienlae Bpellcllrr npo.rrBJrerrrr.fl cBr,r[re 18 rirnu. BrJ3brBrlcr
sHaqzTeJILHoe yBeilurreHr,Ie paSMcpoB Seperl HetaTrlBrloto cJro.fl.

Illupnna rrleuu 6srna HerrgMer{Ho 0.05 
^aru. 

Sxcnoanqr.rr, flprz xopo,uoM oo-
croflnrra cepe6pa lra Bepxarrax rr rpl{-croHoftnr,rx uso6paxreullax (4 no rrflrr{-
6arrr,rror,i ruxa,ne) BBeBA rr,rla F5 7*.0 Br{a., R 50 unn. fianana xoporuo BLrAep-
maunul)i crenTp [ocraroquoft mnpnntr.

TiATAJIOI. }A[I{AJr6}rr{X CHOpOCTDii

IJ ra6u. 6 ,qaur,r ononqarerrr,H6re BHaqeu[fl ofiopocrett 1,74 rrpot.paMMlrrnx
3Be3A.

_ Tax rtan AJrft orropHlnx_BBcaA cIreI{TIlaJrr,HLre r{Jraccrr (ta6.u. 1, ronouma ii)
66rnlr sssru I4B nararrora Mvpa I4cnpaBJrenrrrJo, To rI AJr.rr o6pa6orxr,r r4alre]le-
Hlrit uporpaNrMrrrrlx aoeag ueo6xoAlrMo 6r,t,no ranrerl cnerrrpaJrbr{Lrg rrJr&cgr{
n roii rte crrcroMe, rrro 14 AJrfl orroplrr,tx BBeBA.

B na.rco:rne crarrAaproR 6r,rnr,l sanrr,r 6 cnextpor-llaNnr orropHbrx BBSBA, ,r{Jrrr
Koropbix n.rraccu(rlrnaqur I{. D. ra xara,rora Myptr coBflaAacr. B ra6,r. 7
IraprlAy co cneltrpal\rlr H. D. froMeIqeHLI I{ nepecMorlleH}rrre (Curil.). Llnc.no cuoH-
TporpaMM rre yfia3arIo, TaH Han ouo ,qJrfr BCex 3Be3A, trrcr{Jrroqa-fl 4nyx, panno 3.

?Ia 'urcua 114 aneag gug J.3 ecrb oclroBarrrrrr rrileAloJrar.arrr uopeA{eurroclrr)
cflopocrrl; uogpo6nr,re fiaHHr,re nJrfr Hr{x [prlBe4er{rJ s ra6r. 7. /{nn nanilIcti,i
CrleltrporpaMMLI II]IIBeAeHLI lIsrfepennq o6oux I{3\,Iepl4rerrei,,i, riepnoe Brraqe-
HI{e AJrfi A, uropoe - ArrI{ JI.

LIuc,no oro6pauur,Ix BBeBA rtal{ r{Meroqr{x flel)eilleurlyro crtol)oor.b ]receJrtrrxo,
rrorrrl4 1/, rcero qIrcJra, qro rlBJrfle'fc.q peayJrbraroM rrpr,INIcHer{I,{.8 lra,rori gr,ro-
nepcr{Ir ra ue6orr,uroro ulrcJra fioilyrrennrlx crremrpor.paMM.

Itorga ua6rro4euufl Iracro.flqero HaraJrora Baxauru{BaJrr{c6, rroflBtrrJrcfl Ha-
rarrol na6nrogeulrft ua o6cepnaropr,rr4 Mayur Bzncon [4] , r,r uocne ofiorrqaHufl
ncex ua6yrrogeuuit * HaraJror o6cepnaroprzn r Topon.ro [5]. flepeg cgaveit
pynolrrcu B rerrarr, aBropy yAaJrocb oBHaKoMurbc.rr co BTopr,rivr [6] u rper6r4Ni
[7] Haranoralrn o6cepnaroltrdrr e Toponro. O64r.rx BBeBA o HararrolaMr{ onaaa-
qocs: MayHr Bvrucou 5, flepnnft Topouro {1, Bropoii Topouro 8, Tpeurit
lfoponro 1.

.(,nn cpaeueuprr,i ne 6ntu r.rcnonbaoBaubr BBeB,qr{: H. D. 2358 4na rrellBoro
naraJrol'a Topou.o HaH AaBIIrafl oqeub 6orruroe orrtJroHellr4e u gAT4HCTBSH-

uar o6qaa c rporbrrM HaraJroroM Toponro, TaK Kar( Anfl aroro naraJrora Her
cpanHeuurt c ocHoBHLIM KaraJroroM Mypu.

Bce eHa.reHrrff crtopocreii n ynouauyrblx Bhrrrro HaraJrorax 6r,rnlr rrpune4eu-ur
K c?rcreMe HaraJrora Nlypa uo AaurrErM, yxaaarrur,rlr: F,trn l\{ayur Bzrcon u
Kararrore N4ypa, g,ra Toponro B ooorBercrByroulr4x r{araJrorax Topouro.

Peay,nr,rarr,r (rpaBHeHI{fi Tar{oBi,{:

Mvp-cr*rena 
{ l:3 f f:33,**/..,,,'B 

ro,,.r*, 
"fiTrllT,bl;30",*"

f(an nrgno, cucreMarutlecnafl oruu6xa Hacrosu{ero r(araJror.a rro Berr4r{r.rHo
He Br,rxoAtrT Ba rrpe4eJrbr o5rr.ruoro AJrfl xopomlrx na6rro4eHurt.

B cregyroqeft ra6luqe (crp.722) co[ocraBJreHrJ Bepoflrr{r,re ourra6nm ono-
pocreii qernpex HaraJrotoB, rrpr{Begerr}rbrx n rpeM crrefiTporpaNrMaM r{, ro noa-
MO}r(HOCTT{, EJrrr OtrIIHaHOBOTO COCTaBa CilettTpaJrbrlbrx r{JIaCCOB,
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t3 683

90 905

108 956

I 16 156

130 726

I32 832

i:16 654

180 684

181 14t+

'fa6nErIa 7

i 937 Orrrn6pr, . 25. 923

1938 I{on6pr .13.891

1940 Anrycr . 31 .054

1938 Arrlre,ur . 29.750

Mait . . 15.750

1939 Anpe.rrr, 5.71rG

1938 Maii. . .19.762

I4rcns . . 10.795

I4ro.rr, . .18.757

1938 Mai4 . 2it.842

?fuouu . 8.798

tr4ronr,. .28.76u

I 938 l4rosr, . ti. 853

I4ro.rs . . 10.758

Auryc'r' 3.759

1938 l\Iair . 29 . 866

l,lro;rs 2.81 8

I4n.nr, . . 1E.759

1938 i\ilafi . 21 .918

J4rorrr, . . 11r.931

J4rorri, . . 26.821

1937 Cenra6ps

Ceurn6pr,

OHta6pr

q r4n. . . , a.ltt

. .25.70?

. .25.676

- 3.4 fiM/cex.
+ 5.6

- 16.0

- 19.7* 1z.o
+21.7

- 22.7 Hrrr/cex.

- t7.t
* ts.s+ e.l
+ lr.1+ 8.8

- 5l .6 HM/ceH.

- 54.9

- 37.7

- 45.2

- 
oo.z

- 26.6

- 0.1 nrrl/cex.
+ 3.8

- 17.6

- 27 .ta

- 8.3

- ll.7

- 29.6 rm/cex.

-36.7
- 21.7
-- l8.l
- ta,6
- s6.7

- 3.2 KM/eerr.
DO

f o.D
+ 8.1

- 26.9* 25.0

- 36. 7 KM/ceH.

- 38.2

- 30.5

-38.5* 21.4

- 13.4

- 3.6 fiM/cer.

- 6.9

- 6.8

- 20.2
+ 7.r
+t2.4

- 24,3 rnr/cerr.

- 29.7
*22.4
* 22.1

- 2.6

- 4.6

6
6

5

5
lr
tr

14
l5
19
l7
15
I5

15
l5
Itt
13
16
ll)

ltL
l3
l4
12
1',7

I5

16
1'.l
l5
13
ll
1l

15
14

I6
1.4,

15
l2

15
l3
12
15
16
17

Itr
15
l4
1tt
16
15

18
l5
16
14
17

16

1938 tr4rcrrs . 22.9:10

Anrycr .29.174,

Ilor6pr . l:J.675
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Ta6nlrqa 7 (oHon.rauue)

186 998

203 345

203 522

216 384

. 11.790
, 3.680
.3i.703

1937 Ceurn6pr,
On:rn6pr,
Onrn6pr

- I.g xm/ceH.

- o.D
+24.4

- 15.1
_ 9t o

- 31.8

-r a.o
+ 11.4

+21 .2 xrvl/cen.
+ l2.e
+ 40.e
+ 4e.6

-47.5

7
6
I

19:i8 I4rolr, . . 23 .005

Aerycr 7 ,985

Aerycr . 29.894

i937 Cerrra6pr

Cenr:n6pr,

5.880

. .23.857

f tS.0 xu/cex.
+ t7.1

- 0.8

- 1.6
* ts.o
* ts.o

xrr/ceu.

BeposrEarr oruu0Ha

l4
l4
l7
15
16
i5

16
13
1l
13
17
16

l6
l4
13
14
ltL
ltt

1938 tr{ronr. 3.009

1938 Aerycr 9.951

Arrycr . 31 .934

Oxrn6pr 2.864

AtrcrIep0rtfI

Hacronulr,rft
Czueus, 343 ereaTtrtr
D. D. O. [5]
Victoria [8]

Cnegyer o?ryIertr{Tb, qro B rtoc.rreAlreM HaraJrore Ha6JrronaJrr{cE BBeB[hI Trrrra K,
T. e. 3BeSALI C JrLlIIr4tIMI{ MI{O|O JIYqU]etO HaqeCTBa, He]r{eJrI4 y 3Be3E Harllero
HaraJrora; npI4ReI(eIrHarI BEIrIre orun6Ha BbIsI4CileHa IrB lra6JrroAeHr4ft KaplunoB
(ta6r. 2, crp.330) , rrro 6rr.rlxe rroAxolr.lr H cpeAHer{y xaqecrBy crrenrpoB Ha-
cTorrrqero r{araJrota. [aa rtara,;rora D. D. O. Her rorrHr,rx yKaSarruit, Hanue
BBeBEbr fia6rroAartrcb c 6orErxei,i glrcnepcueit s 33A.

V.Iurbreafl aru o6croflreJrr,crBa, a rar(me n yno.rpe6rflBrrryrcc.rr HaMrr Arrc-
rrepCIIIO, MO]I(IIO [1]I{3IIaTB, rITO TOCHOCTB paAI{aJILELIX CHOpOCrefi, nOryUae-
MLrx c Hopornoii r{ar,repor,f Harrrero crreHrporllatpa, npu r{aArreHrarqeii o6pa6or-
HCr l\Io?fier 6trr; gnonne \rAolrJrerBoplrreJrr,Hoft.

75A ua lnruyHa
36A ))

33-66 A )
90A ,

.'lIu'reparypa

t. J. H. M o o r e. L. O. P. XVIII, [932.
2. V. A. Albitzhy andG.A. Shajn.

Radial Velocities of 343 stars. Tpy-
gn IAO n flynHone XLIII, [933.

3. B.A. Anr6uqHr.rft. Pagnamnrro
cxopocrrr 107 BB-A0 aneag.tr{ar. F(prru-
cHoit acrpor{i. o6c. 1, .Iacrr 1, 1947.

,4. \ry. H. Christie and O. C. Wil-
s o n. Ap. J. 88, x936.

D.

6.

"1

8.

The Radial Velocities of
500 s t a r s. Public. of the David
Dunlap Observatory University of
Toronto, I, Nr. 3.

The Radial Velocities of
374 S t a r s. [Jricl. I, Nr. 13.

TheRadial Velocities of
68l S t a r s. Ibid. I, Nr. 16.

R. O. R e d m an. Publications of the
D. A. O. Vicl,oria, 11. C., IV, Nr. 20.
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?oM II,1948 r.

ots ocHorlrrblx or[Br{qucHrrx [Pr{Hru[trax TEoPr{rr
ilyqEBOIO PABHOBECII,fI BBEBAHLIX ATMOCoEP

9. P. M11cm,etu

IJ rrac,r'oflueii pa6ore paccMarpr.rBaercrr Borrpoc o flpr{Melrr{iltocrlr Barrolra I-(llpxrorira-
Il.rrauHa (3) n aleagruivr arnrocrlepaM. B cBEBr4 c_orr{M paccMorperr cne4yloulr4ii npr{Mep:
uepea clrofi, Rurrerzqecxarl reMrieparypa r{oropolo 7tr,o, npoxogl{r rloror( pall}rallr4r.r? xapan-
l'epuayrolItrEficfi reMfiepar]poi,i ua,rr),.1gttrlrl 7"o6, np[qeMnpeArroJlaraerctr, tITo Tkin]7."d.
ltponae roio, [pe[[oJraraercrr, rrlo otlTr{qec(afl ToJrLrla uroro cJlorr Tr ygoRJlerRoprrer llJrr
gaurroiiqacrolbryc,rroBnro(1r). Lloxarnrnacrcn [u fiporrlBorloJrox(HocrB cyr{ecrr]otsaBrunM /(o
rracrorrilIero BpeMerr[ Bal'.rr]r[a]r - crr. paBerrctno (13)], rrro BcJreAcrBue rrr4ar{Ex n e B yctto-
Brdrrx gBeBAHr;rx ariuoc(pep, urrrenclrBllocrr- palxa{r{u, onpeAeJrrreMan oo6ctrerrsr,rM tr3Jry-
qe.rrreM Mareptrtr B paccMarptrBaeMoM crroe [cu. ypanuenur (5) *(11)], 6yAer, o Aaurrolr cJr]'-
rrae y4oBJrerlopfiTr rrepaBerrcrBaM (17) vtm (18), coorrercraelJno Br,rrroJrrrerrrro [epalerrcllr
(15) luru (16). 9ro oarraqae'r, rrro B ycrroBrrflx:lBeaArrrrrx aruoc(pep (rrarrue rir) re,r rienocpc/(-
cTBoulrorr cBfr3tr I\re[{IIY IIoJreM paArlauxlr I] Aarllou Torrl{e II ltr4r]eTllrrccKoff TelrlepaTypou
<:6nac'tck, lrcnocpcAcrBerrlo olipyuialoutrlx f,Ty 'ro,rriy. C. rcAolareJu,rro, rprMelleHue 3anolrir
IInpxrot]a - ll,narrrta (3) rt loc;,r71rrr,trr arlroci[ropn]\r npeAclaBJrlctor rreo6octro31rrrl,rp -

nrbJ t[oJr?I(rhr rrtsoAtrrt, (20a) n;rn (206), onrrrr-rutu.r coolae'tc'rrrcrrlo (15) nnu (16). 1'arrorrr o6-
l)a3o-v, conpcr\IouIIafi Tcop14rr.ryqeBolu paBlroucorn BBetIIr6rx alrrocrlcp 

^o,1)rrua 
6r,rru rrc.

pccruu rperra. OrMeuctto, .t to oru lt6o,rrroc'r'L 3aItora (3) oco6err rro cyruecrBcu rra r] o'r.rorlcrrlr
onepx|rranroB, rrpoTfrH{errrrr,rx r}oroc{ep ?I cilMr,rx Brrcllrr]r{x .racreri coluc.rrroii o6o.rro.rnr.r
(r.rtrleprlpe'raqr4rr crreltrpore,rtuorpauu).

Cpe4u o6ullrx flpo6fieM cotspea{euHoft ac'rpo{rraar4r{\t reopr{u flyqeBoro fiari-
IIOBeclLg SBeBAIrr,Ix arMoc{ep [prrHaAJreE{I{r oco6oe }IecTo. A ztrenuo:.8 HacTorr-
rrtree BpeMfl rrpzH.firo cqtrraTr,, qTo Era Teopr.rE [oJr]fiHa IaTB II o Jr rJ Br ft oTner
Ha I{eJIIJft pqA ITCI{JIIOqI4TeJI},HO BaTr{IIbIX BOITpOCOB, H I{aHOBI,IM OTHOCfTTC-g:
a) nonpoc o pac[peAeJreHrrr4 ,r.eMrrepar.yl]lr * Ruytpm anea4noft arMoc*eprr;
6) nonpoc o paclpeAeJreHrdrr ar{eprrrr,r B Herrpepr{BHor\r clenrpe Conuqa r4 BneBA;
o) nonpoc o BaHoHe rroreMrreHrrfi lra Ar4cne Cotnqa rr BBeBA r{ r. [.

Cro;rr, Balnrrafl poJr6, noroparr rrpr4rrlrcr,rBaercrr reoprrrr ryqeBoro paBlroBe-
cr{fl, cB.EBaHa co OJIeAYIOTItrI4N{I4 IIBYMTI o6Oro.sr:e.rrbCTBaMII: t) ulrorovr,rcJrel{r{L,Ie
zccJreAoBallufi rrona3aJrtr, trro rrepeHoc ouepltrru BHyrpr4 o6r,r.rnnrx BBeBAT-rbrx
arMocoep olpeAeJrrrercfr B o0HoBlroM paArrarlr4cr,i, a ne nor,reeHquei,i; 2) teope-
Tutreclil4e lrccJleAoBaHr{fl, r4cxoAfitrIue }r3 rI{IroTcSLI o I{aJll4qzr4 JlyrreBo]to paBrIo-
tseclrrr (6ea rtonneHqraz), upune.rrr{, oco6errno B rlocJre,qHee BpeMrr, n Aocraroquo
xopoxreMy corJracr4ro c ua6nro4errprfrMr{. CroJtra, R fiepByro otrepeAr], cJreAyeT
oTllecrl4 cpaBIIeIrI4e Teoperprtrcclrolro paclpcAeJreHrrE Errepr,uz B r{elpepLrBHoNr
CIIeItrpe BBeBA c reM, ItoTopoe CIIeAyer I.I3 IIa6JrIo&eHI4l)i, rl{rrr SReBA paHHr4x CIre-
fiTpaJrbHr,rx fiJraccoB (A0 - 82) tanoro poAa r,rccile,qoBarrr{.a 6r,rnu sr,rnoJrr{eEr,r
aBropoM [1], e ro BpeM.a nan AJrrr Colnqa - 

gangpacenapoM r,r Mronxon [2].
{' A, cnegonareJrlro, fi]rorlrocrtr, AaB,relrufi, rrorrtraaqrlr rr T. A.
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O4nano, Ilecrrorprl r{a arlr s o6uelrrloJlo}HlrreJr6rrl,re pe3yirbrarr,r, ocraercg
pfiA HeBr,rficuer{Hr,rx BonpocoB. Bo-nepni,rx, uccireAoBaur,rn Bap6re n lllaaonma
[3, puc. 3] nonaar,raaror, qro cnaqofi B raurerrcrirBHoorrd pa4rraqun [prr rrpe-
Aeile ceplrrr Eanr,uepa BaBrrcl,rr tsecbMa crrJrbno, rrpr{ Aar{HoM crrenTpaJrbrroM
HJracce, oT a6co;rrrotuorii nerr,r.rraHr{ BBeBAbr r4 npr{ aroM Heorr{I{AaHrrbrM o6paaou.
TaH, nanpraMep, AJr.fl anes11 6onee lraHrrr{x HJraccoB, .IeM A0 * A3, yHaeauuuii
onarrolt BaMerlro M e H r, Irr e AJrfi I.'III:aHToB, areM AJ{fi HopMaJrbHrIx aneag. B ro
?He BpeMfl M6r AOJr?nHr,r 6unm 6rt oErt4AaTr, o6paruoro.

flpanga, BoBMo?r{Ho, arro Mbr r'rMeeM B4ecb AeJro c BJI}rflHrroM aJleftrpoHrroro
pacce.Enr{n (cm. pa6ory lpuuurreiiua, Ap. J.95 , 299, 7942). O[naHo rofia qro
Dror Borrpoc eule ]re Bbr-EcHeH. l{aree I,r AJr.fi Counqa Hor nor{a rroJrrroro corJra-
cr{n MerfiAy r:r-.opr.rei,i n Ha6ntogerurrl}rlr Ir r. A.

Caruoe Erc rJraBHoe Ero ro, qro B coBpelrenuoii TeopIrI4 ilyqeBoro paBHoBe-
cIIfl OCTaeTCfr COBepIIIeHHO Ire-flCHLrM, C HaHOii ?116 TeMIrOpaTypOfi
Mbr orrepr,rpyeM [pr{ rpr{Mer{errr4rr sanona I{ui;xroda - fIuaHHa - c Hr.rrreruqe-
cftoft reMrreparypoit l{Jrrr c reMrreparypoi,i nanyvenur. Sror Botrpoc reopuei,i
coBeprueHlro Ha BarparrrBaercfl. Boo6rqc, ecJrrl rrpooJreAr{Tb xog aan,;rto.reHur,i
Teopr4ra JrytreBoro paBlroBecrra, ro nax 6yAro 6r,I lrr't rdcfloJrbayelr reMrreparypy
raailytleH?rn. B qeilctrr'rrelrbHocrl,r irte reopraeit [ytIeBoro paBttoBecrr.E craBlrrcfi
Borrpocopac[peAeJreHl{I4TeMrreparypl;Ir{arepl,rlrct'ny6unofr,r.e.rtr{-
Ir o r rd q o c n o rt rer,rneparyprr.

Bce ubrureusJronreHHoe BrrrablBaer neo6xo4nlrocrb err{e paB Hpururlecftn
rrepeoMorperb ocr-roBbr reoprrr.r fiytleBoro paBHoBecI,Ifl. B oeqaz c arulr rlepe-
qEcJrI4M ocrroBr{r,re rroJro}neHrIfl aror,i reopr,u4 B rrprirMeHer{r{r{ K BBeBAHEIM arMo-
o{repanr: a) o6nren auepruer,l Me}HAy paBilr,ruHblMrr qacr.silra Bneaqnort arlrocr}repr,r
o6youonneu ucnrroqr.rrefiBuo rerr;roBoit paglraqueri; 6) rroJrrroe HoiluqecrBo
anepl'I{rr, rroruIou1aeMoe eAr{Hrruei,i o6:selra aa 1 ceH., paBlro rroJrr{oMy rrofiuqe-
0TBY AHeprUr4, USilyaraeMoMy reM ?ne o61beMor,r 3a ro ifie Bper,rfl. 3ro nnrparnaet-
crr crrogyrour.rM o6paaolri

l-/10

i .r.,rr,a,: fr.,a,,

/,: I r,lv.
.) 4r

({)

(2)

11 - rarttc.xcr4euooTt paAr4ar{r,Il,r n gautroi;i Toune, Ilputlcrr u}I1'erllar{I4.rl no da
rr,qer [o noeii o{epei k, - Hoat}(ruquen'r fiorrroqenrafi; /., - aur,rccuouur'tii
Hoarfrtluquenr'. u) Snea4rrr,re arlrocrlrepr,I HaxoAflrcfl R cocrorrlrlrv $ o r( a Jr b-
H o r o r e p M o I( r,r H a M u tr e o ft o lr o p a B rr o B e c ra s. 3r:o oaua-
qaer, qro n xantqor,l r,rx roqxe I{ilreer Nrecro Banor ltrapxro{ra - Ilnauna

ir: lt^tBr,

r.4e -/3.7 -- tpvrurrllra lf;irasna AJrfi rol{aJrl)uoi,i tollreparyllfi.

(3)

flolan.rrsrurqee 6onruruncrBo r,rccJreAosanput B AaHrroM IranpaBJreHIdr4 xaca-
Jroc,b nepBolo flyr.rnra. Ilpu arolr, Har{ NrL,I yrre orMeqaJrlr, peBvJrrTarril yHaBaH-
Hbrx r4ccJre4oaanr.rii cBo4r{.ul4or, B oolloBrroM It roMy, rrro poJrr,Io fioHBeHIIrru ,l
aHeprerrrqecxorr 6anance BBe3AI{LIx atltoct}ep Mo}IrHo npene6peur rro cpaBHe-
r{uro c poJr[,rc pa[uaqrrl4.

Bropoii rryllnr, Hacarollr.ri,icfl ycrroRlrt{ ctaqlroHapHocrra (t), BI].EA JItr NIo-
,E{er, AJr.fi crarlaqecxprx 3BeBA, BLIBnarb rtanr,re-ntr6o Roapa?fienlrfl. B c p e 4-
H e M ATO yCJIOBI'Ie C HeCOIIHeIIH()(,TBIO IILIIIOJIHfIeT(I.fI.

Hanpor-ran, rtar( a1]o Hrr crl)a]Irro, Hpl,rrl4qecrtl4x r4ccJreAoeattlrr-r B or]ro[reHMd
ilprrMerrr4lroorlr BaHoHa (3) no cllx nop rpaxTrauecuz I{e npoBoArraocr,. flo gau-
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Hor\,ry Bonpocy r,rMeercrr irr,rub eArirFrorBelrrrafr lta6ora llvn,rr,r 14). B a.roi,i pii6o,ret
.[OI{aSLIBaeT0-fl, .ITO )JICI{TpoIIII, Bo3H.t/IItaIoIIlI4o rl]lu r}rO'r'ofOrruSar{I4lr aToMOB ?I
I4OIIOB, .BeCbMa OHOpO rpI4I{T,INIaIOT r{arrcBeJrJroBo llaclpc/IcJTelrl4e oHopocr:er,l,
ol{oJi6 6rt nll orflI4llarocb noJrc I,Iol{Il3npyrcrqert paIurarlr4r,r oll paBHoBecHor]o.
3ro uporac,xoAIaT rlo r:oi,i nprauuue, qro r]epofr.rr{ocrr, croJrnrroReriui;i oneHrpoutt
c BJreHTpoHaN{I4 }Re ropa3Ao RLIII€, qeNr Rel]orrrrrocrb ero pcrtolt6uHarlr4rr c Ilro-
HaMlr. ffoar:oryry RU RCex cryararrx ('r. e. npu ,nrc6ou rroJre paArraquu) l,rr,r MoEreM
6r,rrs ynepel{Ll B ToNr, tITo rlpanTt4qe(.rr{trr nce penoin6r4rrr{pyroulr4eofl oJrerrrpor,Ibr
o6,naAaror yn{e il{arrcBerrJroRbrr,r paoflpeAereur,reM onopoc,reii. o4namo ipr-y-
l{errrbl BY.r;ru R rroJrr,sy rrpLlN,IeHl{tro(irr4 n 3BeSAnltrr a,rrraocdepuo, ,ur,orra 131
oJIeAyer cql,rrarl outu6o'rglttttl4. -A I,INteHIIo: rrpll lonaaarcJrL,crue earto*ra (3)
oH ylne Bapalree trpnttulran,* qro aror llanolr Rrrtlfo.rrrrrrcrcr{,

B ro ;,ire BpeMr{ ar{aJrr.I3 t{rr,rar,ruecnr,rx yolrontrrl, ltocno4cl.Ryroulllx B rJBeSAI{rrIx
atnocQepax, ilor{aBr{Baer, qro nprr :rrr,rx ycJJoBr4-ax 3ariorr (3; rnngercfl JrrrmL
Becr,,Ma npu6;rurnerurLrM, a o Her{olropbrx cJrvrrit-Ex (nanpuue.p, (,oJrueqr.ras xpo-
uoc{epa) game ourr'r6oq}rrrrl(. B cnni]ra o arr.rM rrBJrscror{ Becr,Ma Incrtvccraorrrioit
r{ coBI)eMe}II'IafI Teopnfi flyqeBoro paBHoReorlrr, R(,c peSyJrbTflTri rio,ropoi,i Mor.yr
paconlarplrBarbor{ Jrl{rrrb riari lpn6lrlrrricnrrrno. 06t;1r7641.11110 A1F]got.o llonpocil
rr rrocBrlu1elro Hacrorrrriee ooo6rqenlrcl.

/]nn 'roro, '{To6Lt yrrclrl.rrr,AaJrrrtef,rurule coo6parncrtufl, riJrrruroJrrrli\,r rrflrrerror{rJ-
HouTb 143JIYtIettI4u, I'Il{yIIlt) I.O C I] o BepxHO0TlI ilJle 3AI], , tl llI,I cJI OAYIOIq t,rx y0,rrorjr{FIx.
flycts rttrrrlcrrrqecxarr rostrlepar.)rl)a caMr,Ix lrr{ourrfix .ir,rc.rr.-.ii Br}c34br (xapan-
repa3yoMafr Mar(OBcJrJroRr,rNf paOrpenerreHr,rcrr) ecl't, ilrin. 1(a.rree, riy01r,
,{3llyrpI,r alepeB arl4 cJror4 r{llc'r npl,r6nraem'lcJrr,uo lrooro-rrrrtrr,ri,i rloron palra-
qr,rn F1, xapaHTelllr3yroutruiicx ua calroit nuourncit rparrr4r{e r.lrr.reqcrrRgoCTr,Hl

1, (0) : 1,',(0) : 1J1(7.ga),

r'[e 7'rao * ?eMlepaTyl]a fiiJilyrtorrr4rr,*':r ul]r,rqeM rryorb fl,ti. ] fl"ad. lzh.raqe
rotsoprr, iurr 65rgent cql,rrarb, rIlo ]ro Brrc_rrlrrr4x oJro.Ex anca4uoii a'rnrocr[reprr
I{Meer Mecro reMfroparypHar{ r4irlJepcprrr, Taxoiir cn;rqni,l o o[pegeJ]epHocrr,K)
ocyu{ecrBJrtreTorr B cortre'rsor;f arlioc{)ePe, ta6o mr'trerraqecfiafrreMrrepaTypa coJr-
Her{uoi,i xporuocrpeprr c rtecoMlrenr"rocTLro Brrrrrre, rreu r{r4rreruqecpafl TeMrreparvpaI{ TeMIIepaT}pa UanSrveHI{fI Hr,r}rroJre}rrailIr4x CiloeB.*x'3

_ Paccuo'rpr4M Terrepr, Ty o6ilaorb crrenTpa, IIJrrr noropofi on.r'ra.recxa.s l.Jry-
6ur'ra uaurero BlrelrrHero crofl o nonr,turennoii nranetlr.recmort .renrneparypoii
z1;n cS.lUggTBeIIHO 6OArrUe, qeM oAIIFrr{qa, t. e.

tr -) 1, (4)

fll]urreM peqrr, norreqHo, u,4tjr o6 onlrr,rqecnoi,i ro,irrrle, r.rauepaeuori rtoo{r(pnqneu_
TOM Herrpepr,rBHoto frorJrou{eHrr.fl. onslr-taHra B coflHertHot xpotroc{repe y0-
JroBr4_e (4) nunonurrerori cpa3y are aa rpauuqer,i cepr,rr,r Jlai,irilaua.

Hanurueu rerlepb caMoe o 5 rq e e Blrpaffierrr{e l{Jrrr r4urcr{cr{Brroc.r,tr{ lJ6r-
xogauleiir lra rroBepxHoorr, paArraqr{u, olpeAeJrfieMoiri clo6craeunbru uailvqe-
Hr{eM MaTellI{I{

.rv: ds. (5)

3'ro nr,tpaxteHl,Ie lle ocHoBbrlJaerorr rrr4 Ha HaKIrx l,rrrroreaax r{ ctsrr3arto JrEIrr'

_c_o 
peAeJreHr{eMHoar}rtfrraqr,reurarrorJrorqe.'.ufrk.,tr{aMr{ccr4r{/.r,

"l P,!:fgll:^l^r]lpy" o6 lror,raaqr'r r.r u.,:6yntgeur4rr aror{o, R ,ile,Ar_6rx+* lvr6rAOllyCrtacM, rr1'0 l,rrrrelrcr{tslroc,r'r trr,rx0,qnrrlerl p:lAuaqnrr rrc ,lal1r{glr.Jl
.,rlelII{9.

++r: CNr. pa6or1, ii,.r.opa o co.rlue,r,or,i xpo,rioc{repe }} i).r,on{ ir{e c6oprrlrHe.
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Ilogenrau r.r yMlrolfiIrR noAlrlrrerpaJrr,Hoe Bblpa?r{eHtre ua fr.,, M[,I uoilytll'Ir{

'dtn.

Tenepr MLr [pr4MeM, rrro Bnyrprd Harrrero cJro.fl c rroBbtrrle]IHofi Hrarretusecnoft
reMrreparyport oruorueluae /.r n &, nocr:oRtruo, 3to upe4uoJro?fieul4e ,qJlfi pe-
fite6t]lrr uHrepecyrcqer,f nac upo6uelrr,l orrIIoAE He rrBJrrrerc.fl rIpErrIIIarIuaJIbHbIM

rr AeJraeTCt{ Jrl{rub AflrI fiyrlruelo yflcHerrl'Ifr oCHoBHLIx pe3yJrbTaToe. El arou c,ny-
qae Mr,I 6ylent I4MeTb

(6)1': f /L\,' J \r,/
0

,l
/r.,ili.

0

I,: ) dru: (7)

(e)

flogcvraraeu (7) gra noHxperrrrlx Qzaraveonrzx ycaoruft. B xaqectse rrpuMepa
paccMorprrM o6.rracrr c[enrpar' pacrroJro]KenHylo cpaay ]He 3a rrpeleJroM cepuu
Jlatuaua. B arou cryrrae Hoa{Suqzeur /v orrpeAeJrflercfl B oorroBHoM penoM-
6unaqneft [poronoB c aJrenrpouaMrr. Izluaso roBop.E, MBI Mo?fieM rrarrucarb

i.t:n4nsl^) (?un), (8)

rno z+ - 
rrr4cJro rrporogoB a t oM3; rls - 

q.vrclro aJreHrpolroB s t cna3. flpu atoitr,
B cooTBeToTBuI[ o BbIIIIecaaSaIIHbIM, MbI oqtrTaeM, qTo pac[peAeJIeHIIo aJIeRTpO-

EOB _ M A H C B E JI JI O B O, AITO TIPEACTABJIflETC-fi BIOJIIIE OIPABAAHIIbIM, CM.,

[4]. CilegonarerrLHo,

I llt' 
'' 

-"u'

tt tt , - ttrrr, (r#t-,,,)" 
" 

"" 'ilG o'dr.

3ro, r qacruocrlrl, rr ofipe[eJrLrt nrag {yux1uw lu (?ri"). C gpyroft cropoHhl,
norJrorr{eglre paAIIaqI{I4 B paccMarpllsaeMol,l o6nacrz orrpeAeJIfieTcfl , rafi?I(e B

ocHoBHoM, uefirpa,nrur,tMrr aroMaMI.{ Bo4opoAa. Cne4onateJrbuo,

, ?0
It1: fl,ltyt (10)

L'I\e no - qrrcJronei;iTpa,nr,irr,txaro1,louBol(opoAa s i, cN{3rk?,- a r o Mnr,trt
noa{rr[uqllenr uoflroil1enl4ti. Bo Bcex [panrplqecnux clryrtaflx BEIHyTfiAeH-

lrr,rMr{ [epexoAarrr{ M6r Mo}r,ieM [Jrr{ paccMarpraeaelroiit clen'rpaJrBHor'l o6nacrra

tf4t\
rrpeue6peur (L, - , nr 

I x 1), ran q't'o fr3 6yno'r Hcrtoropol-I noctoRtrlroii,

aaBncsureir rorrbno o'r r*"o'.u,.' Cr"onurr"rrEI{o,

I.t : n& . l, 
(?-ti,) : (n+n"\g, (?rin),

ns AY \no./
(11)

Upr4qervr gv(/rin) ec'rr (ryuxqlIfl rorlblto itllHerl4qeg6oit reMleparyp^rl.*' Har.oua. *" ,"t"pu 6ynet I4IIreHCI4Btrocrr, BblxoAfluleii pa4Izaquz? ,(o ua-

cTofrrr{ero BpeNIeI{I{ CYUTaJIO0b, aITo I]pu 0AeJIaIIHEIX [peAIIOJIO?HeHI{flX, a uMeH-

Ho rplr co6nrcAeuulr ycuonr.rft (4), (9), a ran?Itt.> ,yciloBttfl- fltir, ) flrs6, Mbr

6ygeM r,rMerb I^t : Br(Tvin), r. e. Mbr 6yReru ua6rrogatr rrrraur(oBcltoe r{BJry-

yegtr{e, coorBer6rBytoqeo 6 o n o e B LI o o K o ft reMlleparype. 3ro trpe[-
rroJro?ner{rre e .ssuoit rrJr\r HeflBrroii $opnre rrpl{}ruMaJrocb rro cyrl{ Aerra BCeMI{

aBropaMr4 B CB-EBI{ C BotIpOCOII O6 rlureUCr,rBIIOCTIa AaJISHOIO ynrrpa{Uoleto-
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Boro noHqa ctremTpa Co,rnga. B uac'ruocru, Bo Bcex arllx I{ccJreAoBaHlr.flx
otrpeAeJleHHoMy ESMeHeUprro flraa lrpl{BonuJrocb B cooTBercrBrre o I u H a K o-
s o e * I{BMeHeHue HuHerurlecnort :relrueparypm fl111.

OAnaHo Bce aro B rrpuMelreHl{Ir fi BBeBAErIM arlroc(tepau HeBepHo.
B cauonr gere, o6paurMcfi n {ropnayre (11). Ecru 6u crerleub r4oHr{BaIIIdI,r
/n+n.\("-'"'\ Brr.yrpr{ Hairrero BHeruHero cJro.s olpeAeJrflJracb (ropruy,roi,1 CaxA:
\ no,/

o, 7.0

u, 2 (2nm oltTl't' ^- i7:--6
u,o hg

npu I/ : ZKin, ro r{oHeYHo, cor.'JraoEo (tt), anrouaruqeoHr,I uolytrr4Jrocb6r,r 'k*

./v:J9v (?rin). (13)

Oguaxo MbI BHaeM, rlro B BBeBiIHhrx arMoc$epax 6JraloAapfl MaJroft rrJrorrrocrr{
MareprrE (r. e. 6raroAapfl trraJrbrilr n") uonmsarlr4.rr aroMoB, Bo BcfrrtoM cilvllae
c ocHoBHr,rx cocrornrait, olpeAeJrfferc-rr r{e croJrr{HoBeHr{rr}rr4) a pagnaqueii
(cu. [6]).

Ec.rur .Iy'crorrHrr - 
rrr,rcJro anTor [roEr4BaI{r4I4, coBepr[arcqrrxc.rI B t cm3 aa

1 ceH. 6naro4apa croJrrtrroBelrrrflM, a /y',pororro,, - 
ql4cJro ux s { cnr3 Ba t ceH.

6narogapa rroHrraarlnr2r paquaqraeft, ro, noo6rqe r.oBoprr, r4x orlrorrreur.re [po-
fropqrroHaJrblro ne

(14)'

(16)

lL1

- rL"
no

(12)

n: .'rruu 
-n"@(T*^a, Tyirr),

" ootouou

ilpr4rrelr {ynxqua (D pacrer c yBeilr4rreur{eNr 7111 r,r y6r,rnae.r.c pocrola 7ru6.
;]ta o6r,tuHrrx DJreHrporrlrT,rx AaBJreulart, rocno4crByrou1rrx 1l BBeBAlrbIx arMo-
ctpepax (p" XL00 6ap), upu 7'yi,r:Traa B 6o,nruruuctBc orvqaeB (oco6engo
nogopog) a<{L.

Ecnuro,rrelepb [prr A a H I{ o it 'Iro6 6yAerruosr,rrrrArr,riu}rcrr4qecnyro rreN,r-
ueparypy 2111 (paccuarprzrarorqniicr uaMrr cryqart .r'clrnepa,rypuoii t4rr.Bcp-
cufi), To Beru.rrzua oc 6y4er rrenpepr;rBr-ro pacrtr, yAoBrrer]rop-flfl Buaqalro Hcpa-
neHcrBy a4t, Ir l'oJrr,Ho rrprd rrer(oropot{ 711a : Ttto Mr{ iloryrruw o.:7.
O4uano Ir nprr aroM, r{pr4rtrrqecnor,r, Buaqeur4u Ttio .: ?f,i, (lopuy.ira Cax6r
orHroAb ne 6y[er ofipeAerr.rrrr,crr re^,rleparypor,l ?f11. l{eiicrBtr{rerrr,Ho, paBe}r-
crBo ct : 1 oSuaqaer roJrr,Ko ro, qro rrollrraar-Ir{ts croJrrtHotseHldrrltr{ oAeJraero.ff
croJrb rxe a(r{temrunnoi;i, vro rr [orrr4Barlr{fr paAlraqrreii, tt, e. r4 B l]To}r cilyqae
a rlropmyay Caxd (12) crreAyer BBoAr4.r'b reMrreparyp;,, 6nzsnyro m 7.a0,
a H e relrrreparypy 211n. I(onxpernr,re [oAcqerbr rroHasrrBaror (crr. pa6ory
Jlei,inraua [51^), vro, Haupr{Mep, trr]r{ BoAopoga,**'r n xpouoct}epe o pe: t Oap ir
Tnd:5700o ne,nuiruua o( paBrra e4r.rlrrrqe rorrbno [prz reMrrepar;rpe Tq11 pan-
uort 9000'!

Tanrarr o6paaonr, B yxaaaullrrx clyqaflx lru 6ygeu rdMerb l{Jrrr

(ryt-)<('!+\. , (1r)
\ no / ' n,, ./ ?or,

r4Jrlr ,fie (Aua yme AocraroyHo 6onr,ruux pe vtrrLr MaJrbrx intrin .- ?rad)

ff).(T),,,,
* l{ose.lro, npl.r. co6lrogenrau (4).** Eonee AeraJrbrro lanur,rft Borpoc pacclrorperr Jleiixuuuu [5].*{'{' flpu erlr{extuBaoM ceqenrlr,r }rour,rBallun, paBrroM 1g-rz gilz.
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rpurreM rpenrroJraraercfl, rrro BeJrrrrnua (*)r_,, B or,x {oprrrynax 86rrr,-

,l,op*yre Caxd (12).
rlopuy,te (tt) n cBflBm c dopruv.nor,l
(I6) upe4noJrararor coornercrBenHo

(r7)

(r8)

CJIflETC'J COrJIACHO

Boanpaqaacr n
HeIJaBeHcrBa (15) u

I4

I{JI II

(113), nmr BraAr{M, rrro
rrepaBeHCTBa

(20a)

(206)

/, < B, (Ztin)

/, ( Bu (Irin).

I{pouo roro, Jre|Ho rloHaBarF, (cn. [5]), rrro ilpu Harl,rqml{ uepaneucrna (I5)
grr 6yueu r{MerB Arfl qacror, JreHarrr.rx c p a 3 y }n e 3a rrpeAerroM cepEn
Jlai,irvraua (u roo6qo R auaflou4rrHrrrx cnyvaax),

I, x Bu (?ruo). (1e)

?luaqe roBopr{, B paccMorpen}ror\{ Bnrrrre [pr4Mgpe^^c F"ra:5700" v p":l6ap
(xpouocr{rcpa) nrr,r 6ygeu Aa}fie rrpu rrio !9000" Ha6rroAar}, rrpaxrr4rrecxr{
rrrrarrr(oBclroe r43fiyqeHr,re c reMrrepa'rypoft r{3ryqeErfl Una x5700.!

3auetralr BAecb Ere, qro Bce lrarur R6IBo[r,I coBeprleggo Ee cBffBa]IbI c r4c-
rroJrhSoBaHHIJM r{aMI{ IlolyutrelrlleNl o roM, qro oTHoureHlre /., /kv IIocro-flHHo rla
nccx rny6nnax. 3'ru IJI{RotrtEI cB.fl3aHhl ToJrbno c oruocr.rre,nruo ne6olrr,ruor,t
poJr rrlo r{oHr,rar4pyrorqlrx croJrr(rroBeHr{it (uatrro n, ),

Tanulr o6paBo['I, ocaosHort pesyr61g, Harrlero rlrccrreqotsagr{-rr cRo4rarcr{ }r
3roMy, qToB y cJr o B r4qx 3 B e 3A Irrrr x a ? MO c {e p (rra n r1 e ne\rrer lreuocpeIIcTBerrHoii cB.frSu Me,fiAy froJreM l)a_[]dartruu B I{aunort ToqHe ll ftu Hertrqecrtor,l rer*r_
ro p a ryp o i,i o 6.rr a croit, Horr o cp eA cr B e HH o o Hp y-
EraIOrqIrx a1.y TorrHy.

Vxaeagnui,i ocnosrrort Br,IBoA flprrBoArrr H IIaJreKo aAyrqEM uocnegc'rnualr. *
fiei;icrnu:renuro, o6paularrcb n r]opnryne (B), nrr,r BtrAEr\r, sro ofla cocror4r rrB
ABlrx qacreii. flepa-aa, tsKilroqaroqaE [poIrSBeAeHae fi4fls1 vt Bropafl, B]tJrro-
Yaloqa.fl l.r (Zr,i"). lfepsan qacrb, oorJracHo BhlrllecnaaarrrroMlr, orrpeAerrflercr{
rrorreM paAr{aqrru (r. u., rpy6o roBoprr, reMleparypoft?ro6)mnm,
rro MeHBrrrert lrepe, reMneparypoii, rr p o M e ]ft y r o q H o ft mem4y flratr
u Ztin. Haupornn, Bropafl qacrr orrpeAe,rlrrercrr roJrrr(o ftrtHeruqecnoft reu-
neparyport ?rin. C,ne,qonareJrbHo, B coorBercrBnn c (15) ra (16) neauvuuv 7,
MO?|HO SafrlloaTb TaIt:

i, : (nan'")r"u6 X 7, (?tin)

i.t : (nvnr)?."6, 1611 X l, (Itio),

[pr4qea[ B BBeB,qH];rx atuocr[epax, corJracno EameMy ocHoBHoMy B6rBoAy,
HerrocpeIcrBeHHafl cBrrar Me]fi[y rroJreM pa[r{arlrdz, T.e. fl.oa**
n gannoft roqr(e, r{ HraHerr{rrecnoii:relrueparypoft e arort E{e roqxe oTcyrcrByer.
Cre4oeatenr,Ho, BeJrI{tII,rHa /v H e M o ?rt e r' 6r,rtr, [peACTaBJreHa Hart {ryumqun
ToJrr,Ho ognort rr [pr4roM Jr o n a Jr bHo rt relrnepar:]pbr,***Kanoro Ae-

i'Ilcronoprr )inculc\rb,nol[ax,r(ol'opLreBlil'rettutuTrleuocpeAcrBeultou:t(17)
u (1tt) r.r r(o'r'{)pbrc cRfl:}aHLl c r13.ryueuueM (',o,,ttttta n 3Be3[ B AarcrioM y"rrr,rpadrno.'rctc.** llorrnrue 7""u a71ecr, rr rr rpopiuy,rax (20) uu BBoArrM rltrIrrr AJItr roro, .rto6H y11a3ar6,
tITo poqrr r{Ae'r' o rroJrc pa;1rraur,ru, a ue o ?n,n. B Aeiicrsrarerrbrrocrtr ]r{e Her.r3orpolrrroc rro.rre

paArraur{r{ ueJrrr3rr olrcarB oArrrrM rlaparfetpou ?"ru.
**" flp[pasrr{Barrrre Be,rrr{rrru (20a) t (206) neur.rr.rue (3) lroxno 6r,rlo 6r,r cl\eJrarb ilJ\tl

ogrioii rtanoit-ru6o .ractorr,r vt urr{ n rpafiuelt cflyuae [,r]fl rlecltoirb]{r{x rracrol', ,(,ut gcct'o
crreHTl)a 3To rroBo3NloHilr0.
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Jraerofl r (3). I4uave.roBop.s, {opuyna Itrpxro{ra -flnanna (3) e npunreuerrnn
ft BBeB[HbrM aruoc{repau [peAoraBJrflercs neo6ocnosaHroft. -

Telr camrrm BBeAeHfie saHoHa (3) r (1), a raH}fte B ypaBrreEze repeHooa
paArrarlr4rr .sBJrrercrr roxre ourn6osnbrM.

Cnegonarersuo, Srzanuecxr4 BepHa.s reoprr.E rytreBoro paBHoBecr4rr BBeBAEsrx
armoc(rep AoJrlHHa rrcxoArlrrb He rz3 3ar(oHa (3), a ua saHoHa (B), nepnee, SaHoHa,
yqr.{rr,rtsarcrueto IIpoqeccrr peHorvr6r4Haul4l{ rr <cno6oguo'-- cno6oguur"u ue]
pexoIbl. flpn aronr BerI4quHbI n,qs n11t ze AoJrlKrJbI orrpeAeJr.flTbc-fl r4oHr{BarluoE*
uort {opnryrort, y.rurunaroqeft coBMecrHo rrorre palrra\fiw r4 711n. TIUaue ro-
Bopfl, ypaBrleHlre ilyqeBoro paBHoBecrr.n (t) lonxuo s arort reopr{rr peurar6cJr
ooBMecTHo c rloHl4sallltorlHblM ypaBHeHrIeM, HyAa [oJI?nHo TaHHe BxoAIITb u
rroJre panrraumz. flpo4;rnroM perxeHtTfl Teopfiid, rrprr SalarrHbrx Tsff, g'u xm-
MrrqecKoM cocraBe, [oJr?fiHa 6Lrrr ceser Txin c rtry6rauori. H coma.neurrro, reo-
pr{fl B [aHHoM cilyqae crarroBr4T0rr r4cnrroqurelbrro cJro]nHoft. Terrt He MeHee
IIEHOTOP},IE SAMEqAHI,Ifl B CBfl3I{ O IISJIATABIIII,TMC.fi OJIEAYET CAEJIATb.

1. Erlnrruoro auaqeHr4fl paccMorpeHur,rri B4ecr rlraxrop AoJr?fier{ Eocrurgyrb
B arMoc(repax cBep^xrru'alrroB, rhe neoco6enuo itta.rio n r4e gon*rro ,rMerb Me-
cro BLIpaffienue (20a). lla-aa oco6enno nra,qnoft rrJrornocrrr Marepr,rr{ Bo Bgerrr-
HI{x qacrtrx aruoc{ep cBepxrrrtauToB Heyrrpyrne croJrnHoBer{r4.s aJregTpogoB
c aToMaMr4 .flBJrErOTCfr TaM Becr,Ma peAHr,rMrI. 0r:o neAer H ToMy, rrTo rturreTz_qecHafr reMrreparypa Trin yr(asarrHbrx qacreft aruoc$ep 6y4er npanrr4qecKu
paBHflrbcfl 7.n6. Hauportl B, B aruoc(repax o6rl.rrrltx anbsa neyupyrze crorrr(Ho-
BEHI4'I, BEAYIIII4E H YMEIIbII]EHIIIO HIIIHETIISECftOTI SHEPII4II AJIEHTPOHOB, 6Y4Yturparb ropas[o 66roruyrc polr. floatoMy rrpr4 tofr nte a(r{ieHrraenot renau"e-
parype SBeBnr,I ?et B rIocJre,EHeM cJryrlae KuHerIIrrecHa.E reMrreparypa raHme
Brreurflrrx .ractelt arnroc(repr,r 6y4er M e H b rrr e, qeM a uepnolr. "Tluaqe 

ro_
Bop.fi, TeMrreparyplrr,ul rpaAEeHT, rr3Mepr{eMbrft zslreuenraelr H ?r He r r4 q e-
O M O fi TEMTIEPATYPbI, O$A3I,IBAETC.E AJI.g CBEPX}-UTAHTOB MEIIbUIUM, TIEM TTflo6rr.rurrx aeeegl

2. SaKon Hupxro{a - flaalrna (3.), uo"u4raMoM}; coneprrer{Ho Hefrpr4MegrrM
H [por.fr?neHur,rn o6ono.rralr (anea4u Bo"rrrrp - 

pafie, Be-srus4ur m r. n.i. E.naro-
Eapfl MaJrhIM rlJrorHocrrrM MarepI4I{ _BI^yrpn arrzx o6ouoven Hoarbt}url\qeHr DMr4c-
cau f u 6yler BAecb orrpeAeJlrrrr,o.rr (20a), npr4qeM Beilr4rrr{Ha (r;rrir.;;r;il_
4orz rouHe o6onounr,r 

.Ao,rrn{rra olpeAeJrflrbi,a, fiouulro Apyrr4x r[aHro*for, ga-
.nroquefi paAr4arlr4r4. HanpoTraa, BeJIuqI{Ha frin ue gor*Ha SaBlrcerb or A[rJrro-quz. cregoBarerrbr{or paarravue Me?n4y (?9ai n 1:})'nroxer 4o""r"rryru B [arr-HOM Cryqae BecbMa oorr,mux paSMepoB..f(pome rofo, cJreAyer flMerL B Br4Ay,rrTo B p e a Jr b H EI x fipoTf{}r{elrHr,rx o6o.no.rHax uraBHhIM KoMfroHeHToM flB-
JIflETC.fI BOAOPOA, A, CJIEAOBATCJIbHO, BA IIPEAEJIOM CEPI4Ia JIATIMATTA IOTJIOIqE-Ilrre paArrallml4 AoJr?nHo 6r,Irr ucltrloqureilr,Ho crlrJrLrr,rm * o6crogr""uatr'o,
IIIIKEM HE YiILITbIBABIUEECfl. BCE AtO SACTABJI.SET CqI4TATb, qTO COBPEMEHHA'I
reopl4fl lrellpeph]Blrolo crreE(Tpa npor.fr}Ite]rrl6rx o6ono.reH flsfisercr{ npafiue
EecoBeprxeHHoft.

3. Tlanat'a'rrruecr tralrrz coo6pameHrrrr BecbMa Tecrro cBs3arrhr c r4rrrep-
nperaqmerZ oMmccam n {axe.nax z $roxxynax. pn4 aBropoB (cru., Haupr.rnrep [7],[!J) cvuraer, sro onpeAeJrer{Hue xapinrep''re ,prarr"ci,e cnoftcrsa aruxo6paaonarrart uory'r 6srrr, cn-fleaHu i rraurzrrr.eM TeMleparypHoft rar{Bepcrru B
PACCMOTPEHHOM BbIUIE CMI,ICJIE (t. E. NUCOMI,IE CJIOI{ .FIBJI.flIOTCa 6OIEE 

'U}P",U1-rvru). flpa aroM ynaBaHHhre aBTopEr crrr4Taror, qro rroBrJrrrelrrre ,norta,nrrloft
TeMrreparypr,r s rauHoft TOrrHe B;reqer aa co60ri,i rrSMeuenrre 7r, e coornercrBr4u
c {opm.yuort (31. B ro }fie Bp-eM.E Mr,r Br4AeJrrr, qro B AaTrHoM c,,yqae orreAyer tr c-xo,ql4rr ne ua (3), a rza (8). 3ro_ xte B cBoro orrepeAr, rrpeA[oraraer, Erro B Bepx_Errx cJrofix conneq,oit arlroo(repr,r - cM. uepareucrra (15) d (to) _ ,rir"_
HeHLle Ttin Aaxte Ha rlecmoJrbrto ir,rc.g.r rllaAycoB Mo?ner ocraBarb Mrro11rrrreJrbil+/?" I]paHTr4rlecHu Her4SMerrHrru. Blrecre o reM oHa]HOTCTI Ue6o,irnnrulr u
9.I4eue.rr" Itpr,rMcftorl o6cepBar., r. II Ug



-vreflRsenue Bcoro HooE)rluqueH,ra 1v. Tanurr o6pasou, gra o6r-ncrleHrlr{ pa3-
rll4trlrblx (tmaltvecxttx cnoiiCrs rlaxe.non ra (l.noxHy.n CJIeAyer RBoAI4rb l O-

paBIo 6oree cvt;rbI{yro I4EBepcI4Io, tIeNI 3ro AeJraJrocb.- 
4. B SafirloqeHl4e cJle,[yer orN{erl4Tb, rrro orIiJIoHeI{I'I'rI pacnpeger-enlrn-ftio

c luy6lruoii or roro, Horopoe crleAyer I{3 pelxeHl4n.vpannenzr'1 (l)' (2), (3) *,
Mol.yr BogHr4r(Hyrb He roJrr.fio B peayJrr,Tare ro'Iuoii rpaHroBJtI{ TeopI,II{ Jry-
qeBOrO paBHOBeCI4fI, HO II 6,narO4apA paBJII,TIHLIII tltr.raraueCxl'ru (laHrOpan'r,
nperpogy Koropllx iloga eqe rpyAHo ycralIopl4rb. It rattug Cilyqaax oTHo-

cu,tctr, HaIIIIIII{ep, IIHBepCI4fl frln B xpouoc$epe I4 Cor1uequoI,l nopone._ Boa-
M0lrruo, uro n tlbtocjlepax cnepxrl,IraHroB gauHr,tr,i {axtop I{l'paer oCo6o cy-
qeCrBeHHyIo poJlb. BCe 0To, KoHerluo, Co3AaeT AoIIoJIHIITeJILHIIe TpyAHoCTIL

x IIpn nocT osucrBe pesyJrbrrpyxlurero lroror{a r? : oTti .

JlnroperypB

,. D. P. M y c t e rt s. A. ]+\. 21, 133, 19h4.
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G. M ii n c h. AP. J. 104, t 46, 1946.
3. D. Barbier et D. Chalonge.

Ann. d'Ap. 2t 1, 1939.
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AlrA/{EM14s HAyH cccP
14 3 B E C TI'7 E. IT P bI M C IT O fi A C T P O (D I{ 3 I4 !I E C IT O ff O E C E P B A T O P II IT

Tolr II,1948 r.

troJIOCbI T,fIJICEJroff MOJrEIryJrbI III{AHA B CtrEIC[pAX
yIJrEPO[Hhrx BBEBI (@II0JIET0BA,fl CtrCTEMA 2E_2 r)

I. A. Ilfa&,?r, fl B. (0, t,qaa

HaruvzeP.-cuenrpe Y Can. Yen. EapflAy crrorocaurCl2N14rroroc, o6saauurrxrsmenofi
ntorexy;re^C1l{\.'n, npe4craBrrrercfl uepbnrirnu. tr4rrreHcr,rsuoc"r no.no'c qrslrlir * ,i orofiuerrze H cuJrbrro, Melrf ercrr npE nepexo[e or.-oArroii_anelqu x Apyrofi. cy4a no or-EofleErilo Cr3N14' C12N14, orrrocareflr,uoe o6unne C1B n y Can. Ven, io'lnooro pa3 rrpoBoc.
xontrT Buaqeurae, AaBaeMoe teopzeli agepnorl peafirur.

B 1940 r. oArz' rr' aBropoB [1]naruen,qro B arMoc{repax BB.BA HJracca N
o6mnme rzaororra CIB no orlrolreur{ro H C12 }reHflerc.E ,pi6orr^re.rrbrro B rrpe-
AeJrax 0.05-0.50. Sror npe4napi4rerbur,ri,ir peByJrbrar 6or, -o"rro"au Ha rpy-
lggg^"pgqprgytrv rrHreuorrBuocrrz prrAa aonr,r* r4 craprrx ceaHosr,rx rroJroc
Q':9]? Q'1Ct, Arrfl nocrreAosarerr,noc'rerZ Atr : -1, Ao : -2 w Lo : ll.
B 1930 r.'Menee.n (Menzel) [2] nneparre orMerrlrJr, rrro orgorrrenrae Cls: frzu 3io3-
gax N Bepoflruo He lreHbrrre 0.1. B Hacro_rrr{ee BpeMfl Mo}nuo cqr.rrarr, ycrarroB_
JreHHr,IM, nro, Bo-nepBbrx, ornoruertne o6rrnraq C13 : C12 nreu.aerc.r B oqeHb aHailu-
TeJrlr{hrx rrpeAeJrax [pr4 rrepexoAe or o4uort yraepoAuort BBe3Ar,r n 4pyrofi,a, BO BTOpLIX, qTO B HOHOTOpI{X I13 aTIIX 3B0BA OT}IOCI4TeJIBHOe O6n,nrae C13
rrpeBhrr[aer reoperuarecHoe sHaqeHr4e uo xpaflrneft Mepe B 25 paa, I4a HparHoro
orqera o pa6ore @epen6axa u /logau (c. Fehrenbach, A. Diudin) [3]t nouo-
cax KpacH.oft cncreusr cN n nzaya.nrgoii o6nacr:z cfienrpa counybr, rrro or-
Horrrelrue C1B : C12 Aocrr4raer B Her(oropbrx BBeBAax BHarreHu.E 0.b. Ta;;o;;
orrlera o pa6ore Maxl(ernapa (A. McKellar) [4] Mr,r yBHaeM, rrro B roiloBuue
I4ccJreEoBaHHhIx BBe3A HJracca R otnourenue C13 : C1s gocrr,rraer Buaqeurra
0.3. Haxoneq, lepq6epr (G. Fferzberg) [5] ze rr*"p"rrt C;;;"";;-;;;;;
X?Iyl',* Arrfi paBHLIx 3Be3A BecLMa pa3.TrrqEr,re BHaqeHrr.s AJrrr orlrorreHr{-g
L*" I U-"r qaCTO BeCbMa OTJII4III{bIO OTTeOperI,IqeCHOfO SHaqeHI,Ifi OnOJTO I : 90.B vnolrnuvroft nr,rure^pg_6-91e_t1l 6una orMeqeHa fiolrr,rrma uaftru HapflAy. qrzllra rur*ri-," rroro., ciirvt;. gI"t";A.rnlru 6onee Aerarr6Hoe rrccrreAoBarrrre
HaMr4 aroro Bonpoca gaao 60aee oflpe[eJreEr{bre peByJrbra?6r. orxaa4urua" ua
r(oporHoe BpeMfl ouyOuuHonar{I{e peayJrr,TaroB, oruocflrrlr4xcg rt o.renr 6orr-
rrroMy qucJly rroJroc cr4creMbr cN 2fI 

- 
2x e xpacuoft u rarr(paHpacnort o6racrra

crreHTpa, 1lbr coo6rqaelr B aroru crarbe peayJrbrarll B oruorrreur{r4 rroJroc fiocJre-
AoBarerrbrrocru Lo :*) rlraoaer:oroflczcreA.rr,r cN 2: 

- 
2>. tr4uerorcs ;;-rtoropble rroJrolltl{reJrbHble npeArrocr,rJrnrz AJrfl rrorr,rrnrr o6uapyrutenun.

rloJroc Lo : -2 ranreno-ft iuoaeHynbr c1aN14. fleftctnrare.rrbHo, c oArroft cro-pour,I, caMn rroxochl C12N14 E BBeBAax NHe cnraurxoM cIrJrr,Hr,I, a o gpyroft,
aAecB r-re3aMerlro Eellpeacuu B HenpepLlB]Iotr oler{Tpe, Koropafi croJlb BIra-qrrreJlblro flpenflrcrRyer m3yqeHuro rroJroc r.s?IteJrr,rx tro,[exyJl Clsct2 Errflq+ 
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rrocJre[onareJrbuocreft ]1 ra -1. Oguaxo e{r{reHr cuvqsftHoro 6;reuguponatrua
u BAecb rrrpaer 6orruryrc poJIb, I,I 0To oqeub Melllaer LIBytIeHmIo ar{rQexra
II3 OTONI4I4.

flocnegor:areJrbrrocrb Lo : -2 uogpo6lro paccMorpcl{a B uaueii pa6ore
o crrenrpe aneag N, rloMerueHlror,:i s arol.r ]IoMeile. Ha drar. t nocnpousBeAeHa
I{HTepecyrcruafl Hac o6uactr, o[enrpa. flo.nocrr C12N14 BAecb ran?Ite cepBearro
Sneuguponaur,r. .(ocraroqllo cHaBa?b, alro [oJroca (0.2) 6,xeu4l'Ipycrcfl c cr4[rb'
nor,f peaorraHcrror"r JrI4HIreI,i Sr I, uo.noca (2.4)- c cnussoiir peaouaucuor,l
amuueilr Ba II, rroJroca (3.5)- c clurrsor:i 6renAoii uB rrrrru nranratt Ti I.9ro
iltvreeT cBor{]vl cJreA0TBr{eM SHaqrrreJrbHyrc ar{oMaJrr4ro B oTl{ocl4reJrLIrbIx I4IrTeI{-
CrlrBHoCT.Ex lroJroC L,U : -2 u Oro B CBoro oarepeAr, BaTp)r4rlfleT n r,resecrEoft
crerreHrr rrorrcr{rr rloirocC13N14. f{nn nrtullcJreHllfl I4Borortuqecnolo cMeIreHI,{s
CJIyII{I/Ir t}-rop u5r.ra

vz vr : (p-- r,[(" F 1,-) ,', - (,' *+).';.] -
* (p' - ,rlr"'"f, i,o' + *)' - ,',' ,"' (r" *;)l

floorosunrre, RBr{rLIe II3 IIHI,II'Ir f{xrenonca (ctp. 284), urrteror BIlasenllfl:
a'":2L6/1.15, <,r'"' : 2068.79, r|o| :20.25, tr" or1' : 13.18, p*t :-0.02093,
p, -L:- 0.04L42. tr4aotonlrqecnoe cMelrtreHlae o yrreroM poraul4orrHoro
rrJreua I{aHo Bo BropoM ctoa6rle 'r-a6nraqr,r:

o'a" ar ).r

o .2 ,- L7 .1 45 8.4
1.3 -16.8 t56L.2
2.4 - 16.0 4537.4i:3 :il:3 ?ll3:3

I4cxo4a raa aa6opuropl{brx asaqeunii }r fiJrfl I'oJroB C12N14 (fft,rpa r,r l.afi-
gon), uu ,qaeM rarrate B rrocJreAIreM ctca6qe AJlI4HLI BoJrH AJrrI roJrou
coorBercrByloqr4x rroJroc rflrneroiI MoJreKyJrLI Cl3N14. HeoSxo[I4Mo paccNlorperr,
HalrrAyro rroJrocy C13N 14 B orAeJrBrrocrr{. Hnrne cJreBa IIaHa BTJvITcJIeI{-

HAfl IUII4IIA BOJIIIL,I AJIfi OTAEJIbI.IITIX TOJIOB.

1)4588.4(0.2). Iular,repeHusrir rtpaft R n Y Can. Ven. 45BB.t. B 6o,rrrurallctBe
sneg[ cra6a IIJTIT or{eHb c,na6a, Iro B}IaqlrreJrEHa B Y Can. Ven. I4, Bo3rlo?t{rlo, B

WZ Cass. ]l sseaAax K - M ro?Ite 3HaqldrerrrHa, uo 6o;ree yanafi, v o6vnc-
r{rrercfl arolruoii 6,nen4or? Ca I 23 v Y I 4. Bnaqtlte,rr,ua.s IxI4prIHa otofi Ae-
rarn (oxouo 3A) n Y Can. Ven. r4 orreHb BHarrflrerbur,re none6arur.fi B flpltoorr{
Eprr nepexoge or oAnoii BBe3AEI N n 4pylort roBop.sr B rroJrr,3y ee MoJIeHyJrrlp-
EOIO [pOI4CxO]nAeHI{fl,

2) 4561.2 (1.3). i4snrepeuur,tll xpaiiR rY Can. Ven. 4560.9. Votneune s
Y Can. Ven. lr'BoBMorr{Ho n WZ Cass., a ran?fie ro o6ctonteJrLCTBo, 'rTo n I(-"M
DTa AeraJrr; BaMerrro cna6ee, flBJrfirorcfl rreftoropblM apr';r1,1-^11'an* B IroJrr'3y
TOro, rlro BAecL I4Meercfi ltJII4sHI{e MoJIeHyJIflpHort uonocu gteryta (1.3).

3) 453?.1 (2.4). Cra,nrna.E rrorroca raura 6,reu4a 4533-4537 (uarlepenrrarii IT.a{
R s Y Can. Ven.'4536.6). Clunaercs trJll4 Ilplrllhlnaer H roJroce C12N14 4531.9
(3.5), o6pasyn HerIpepLIBHoe lrol'Jrouerllle B rlpeAerrax 453I-4537. fi.rruuno-
BoJrlIoBafI aracrr, o6naarra B oclJoBlror\r cu,nr,nor,l 6reuAe I{B rI.srI,I;ruur.riI Ti I
42 r: npe4enax 4533-4536, rr Dto rre rroaBorrrrer r.tar,:irrn HerrocpcAcrBerruol'o

I{onaaarerrborRa B noJrbay r{aJIrIqI4r{ [oJrocEI gtagta (2.4).
4) 4516.6 (3.5). 14auepeuuur:i xpar,1 R s Y Can. Yen.45L6.4. Ctanr,na-a urra-

pona-fl rroJroca, BuaarureilbHo MeHr{IoilIaflcsnpI,I tlepexoAe o'r oguoft SBeBAEI rt
gpyrort. B I( - M uecpannralro cna6ee. flonoca C12Nr4 451'/+,8 (4.6) anraetca
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(D te. 1 . II o",rocrr noc;relloBareir rrrrocr:r,r - 2 rllro.. r e -
T osoit cflcre,rrLr ]u.rarra.

t-!9 Piscium; I - Ja6oparoprrbrr:t ctlcfirD;
3 - Y Ctnun Venaticorum. Ilrt;roclr Moflenyrr,r C'! N14
OTMeqeHhI .IJIIIHIILTI\{II IIITpIIXaMI{, IIOJIeI{yJILI C13 N14 -

IiopoTIir{IIr.I IIITpI{XAMtr

G.RG'6 $ G. N
S\.YQ E \ E



oAl{oii IrB cocraBJrflroqrrx flrrrponoii IroJrocEI. ,I{nunnono;rrl]onau qacr6 nocile4-
ueit ueconruesuo rroBafl MoJrefiyJrrlpIrafl rroJroca, Bepo.flTllo, glaPta (3.5)r
trprrMbrHaroqar H Hecnonrxo 6oree crarr,rroft rroJroco C12N14 (4.6).

6) 4500.0 (4.6). MerH4y [ByMn aro]r]rlrM]I 6,ireuganru 4496"7 u 4501.7 :ua-
6nroAaercs BIIaarr.ITeilr,Hoe r{eflpepbIBI.Ioe fiorlloureHr4e, orcyrcrByrouee B crrexT-
pe BBeBI K - M. tlac'ru.ruo aro Mo?r{er 6r,rrr C12N14 4502.2 (5.7), uacrra.rno
c1BN14 4500.0 (4.6).

Ozr. I ocraBJrfler Henoropoe RreqarleHr4e, .rro IIapflAy c ocrtongoft no-
cJreAoBareJrrrHocrbro L,u : -2 AJrfl C12N14 rrMeercrr rrocJreAoBareJrLrrocrb
Lo : -2 gna C13N14. ApryuenroM B rroJrr,gy peaJrblrocrr4 aror)i nocregona-
reJrr,Hocrlr gilfl C13N14 B crlenrpax aneag N -rlRJrrrrorcfr: a) o6u1an HaprrrHa rr
yAoBJrerRopI{TeJrbuoe corJracl,Ie AJTI4H BoJr}I r'Ip?r(Ay ua6nroqennflrr,il trt reopuefi;
6) ycralenue rroJroc aror,i uocreAoBareJrbuocrra n Y Can. Ven., rAe orHorrrerrr{g
C13 : C12, [oJrytraeMoe tr{B or}Iorrrel{I4fl rr}rreHCr4ltr{ocrr4 Cnanonux rroJloc C13C12'
:C12C12, paBHo He rreHrrrile 0.3; n) rra nfrrr,r paccnrarpr,rRaeMr,rx nonoc (0.2),
(3.5), u, BoBMo?r{Ho, (4.6) ar:rnrorcr{ HoBr,rMr{ rroJlocaurd, noropr,re uoryr 6urr
orolmAecrBJrenr,t c C13Nln. 4"" AIryrI{e rroJrocbr (1 "3) n (2.4) rxogar nax cocraB-
Jlrlloulue B rr3BecrHr,Ie 6nen4r,I, I4, Bo BCtIItor\{ cJrltl&e, BAecb }IbI Iie HaxoAI4M r(a-
nux-au6o np o'ruropeurai;i 

"

Oupegeneurae orrro[rer{rrg C13 : C12 r,ra {-ro'roue'rpr,rvecmrrx rzsrrepeuraii uo-
noo C12N14 rr C13N14 r{BJrr{ercfl orleub rpyArrr,r}r l-Jr&B}rr,rM o6paaou rloroMy, qro
BCerAa no Hpartrreii Mepe oAHa r4B rraplrrrx rroJroc C13N14 ' C12N14 flBrrrrercx
cepneauor,l 6nen4ort.

IIa ocnosanrllt BbrruerrBJrolr{elll{oro }ro}IrHo c4eJrarb aaHJrIoqeIII,re o Bepogr-
iloM rrarr4trr4r4 rroJroc rr{}r{eJroi,i 1\,roJreKyJrr,r C1BN14 B crreHrpax anea4 N. Oguarto
il,rLl He MOrIreNr CI(aBaTb, trTO DTI4 TIOJTOCITI r{eCOI{HeHrIO CyqeCTByIOT. Srlr nOnOCu
,qa?rre B crrer(rpe Y Can. Ven, ealre'r'Ho cna6ee lr ixre, rreM coorBercrByrour4e rro-
uocrr C12N1a" B ro Bpeilrfl HaH Hafirdtrr,re rroJroc C13C12 r{ C13Cra B crrenrpo Y Can,
Ven. npe4craBJrrrercrr AocronepIIl,rN,I, Haruqr.Ie [oJroc C13N14 ToJrr,rio )3e]lorrruo.
Ilr,rlro 6r,r uoo6ule oqerrb crpaHrrrrrrr, ectm 6tt n ranoii BBeBAe, Han Y Can. Ven",
r[e rroJrocbl C13C12 r{ Aa}ne C13C13 npu6nr,rinarorc-E rro flprriocrr4 H C12C12,
rroJrocr:r C13N14 [pI4 HaJrl,rrrr4r,I [oBoJrr,Ho cr4Jr];rlr,Ix rroJloc C12N14 ne o6uapyxtz-
BaJrI,rcr, 6r,r. 3to oaHaqafio 6r,r xralrr,r.Iecnyro rrer,rAeHTrrqgoctrr C13 ?I C12. Coor:uo-
[re]Il4e Me?n[y rrl4cJloNI ftroJrcr(yJI Ir rII{Ter{clrB}IocTblo rIoJIoc npeItrcTaBJrfieT
co6oi;r otleuL cJrou{Hyro t}yunqltto, I{ rprrxoArrrc.fi crrr.rrarECfl c BoaMo}n}rocrbro
Sonr,ruolo pasiluqufl r\{e}r{Ay r4}rrerrcr{B}Iocrbro rroJroc C13N14 u C13Cr2 no or-
HorrreHr4ro n coorBerorByloqrrr{ rroJrocanr ocHoBHIJx MoJIeKyJr C12N14 rI Cr2C12.

;llu,rept[,lyps

1. l. A. III a il rr. Ilectrrnrr Arragoltulr Ilayrr
Ni 10, 52, 1940; l. lll a ii rr. Eto,nl
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2. D. NI e n z e l. P. A. S P, Xl,lI,35, 1930

3.
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C. tr' ohronb ach a. A. D au di n.
The Observa [ory 06, J\i 830, 206, 1946.

A. Mc l( e I la r. P. A. S. P. 69, 186,
19.\7.
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Ar{ AII D NrI4 ir l{ AyH cccP
U A B E C T U fr, IT P bI M C I( O tr A C T P O O I4 3 I{ ItE C H O TT O B C E P B A T O P I{ H

ToM II, 1948 r.

HABJIIOIDHI{fl I}IAJII,IX IIJIAHET

I]. A. A.ot6ttttrtttoti t fL itt, Il{a,tht

19 41

&29 Lotis Asr. 12

95Arethusa . ) 12

2 Pallas t 72

T4TWinohester. r 09
122Gi.rda.. o L9

l35Hertha. > 19

200 Dynamene ) {9
{06 Dione t> 19

86Semelc. D 19

337Devosa. r 19

442 Bish5f slds D t g

324 Bamberga b 22

221 Eos , 22

?27Nipponia. D 22

622 Esther D 22

150 Nuwa Cent. t2
611 Valeria > 12

101 Helena.. b 12

189Phthia... r 12

137 Meliboea D 12

{.91 Kolga D 19

783 Nora D L9

{96 Philomela , t9
187 Lamberta D tg
150 Nuwa )) 19

6tl Valeria D 19

760Massinga. D 19

101 Helena. D 19

l8gPhthia. r t9
lSTMcliboea, D 19
158 Koronis ) tg
762 Pulcova l) 20
l4t Lumen o 20
134 Sophrosyne D 20

h m hm
21 21 .8 22 8.1

2t.8 22 28.2
2\.8 22 29.4

19 30.8 21 23.9
30.8 21. 43.8
30.8 2l ttr*.4
30.8 21 41.8

22 5.8 23 19.7
5.8 23 27 .5
5.8 23 35.6
5.8 23 4t .B21 4.3 22 tt .o
4.3 22 tg.S
t*.3 22 52.L
L.3 22 56.?

22 Bz.? o 26.8
32.7 0 28.6
32.7 0 41 .7
32.7 0 43.6
32.7 0 44 .7

21 ga.s 2B s4.i
38. 8 23 56 .7
38.8 0 1.0
38.8 0 28.0

23 sz.z o 22.0
52.3 0 24.3
52.3 0 25.0
52.3 0 35.2
52.3 0 36.0
52.3 0 38.6
52.3 0 39.9
52.3 0 57 .L

21 6.6 I 1.8
6.6 172.7
6.6 r 74.1

.t34

+ tL't7' t2.o
+rL 24 10.8
+ 8 33 8.9
.*20 44 10.3
-* 72 16 1.1.7

- L5 17 9.0

-13 18 t7.l
- t\ 57 70.7
* t\ 25 11.4

- 6 0 11.6

- 6 57 12.3
, 1 24 .1.6

-lL tt\ 10.8

-l7 17 't2.4

- 10 55 11.6
+ t* 33 ro.8
+ 6 7L t2.o
+ r0 56 10.0
+ 7 5e tt.3
+tL 49 tL.L
-- 6 23 Lt.5

- tL 36 L2.2

- tr 18 10.4* 2 43 12.3

+ 3 57 r0.8
+ 5 17 12.0

+ 13 10 12.8

+ Ll 3 r0.0
+ 8 L1 11.3
+ 7 13 11.3

+10 52 L[.r
+ 7 47 12.r.

+ 25 13 
'r.8+ 26 20 10.1

+ 17 8 ro.7

II. T. c t950.0 6 t950.0 () .., C

tn
* 1.8 - 8', ll. lII.
+0.9+ 6 D

-1.5 -- 6 )

+2.e - B A

-6.1 -30 ))

-l 0'1 J- 4 t)

_2.1 _, 3 D

-2.1 -16 ))

*l 2.6 +13 ))

-l*1.6 +24 l'

--0.5 - I D

16.5 -l- 1"5' IT. ltl.
0.0 0 )

-2,8 - 9 r>

o r oo
-A.J-AL))

-6.6 -38 D

+1.5 + 3 ,>

--1.3+ 9 D

-+0.2 + 2 t>

*- 9.1 - 25 
')

-6.0 -35 A
+ 3.4 -J- 10 ,,

-2.3 -15 D

+6.1 +64 >)

*6.6 -39 n

+1.6+ 6 r

-2.1 -19 ))

-1.4+ 8 r:

-0.7 - 6 p

+0.1 +2 >

-- 9.4 -28 D

+1.7 +11 l
+1.1 +10 ir. III.
-0.9 -10 ))

" 1.1 - 3 >



t 9t7

516 Amherstia . Cest. 20
*020
*))20

206 llersilia D 20

152 Atala D ,20
769 ?atiana D 20

250 Bettina . Onr. t'4

175 Anilromache t, ,O

1031 Arctica > ut
SgtIngeborg. E 14

* ) !,lt

156 Xanthippe > t4
242 Kliemhild ,, ,o
243 Ida....'. >) 14

2S2Clementina. > ttt
216 Laurentia ,> Ut

' U. T. q 1950.0

hmh,m.
2t 6.6 '177.2

6.6 t 27.8
6.6 128.r

36.1 0 47 .7
36.1 t 4.5

Zs 36.1 7 14.4
37.3 2 3.4
s'1.3 2 5.5

20 37.3 2 6.2
s7 .3 2 15.0
37.3 2 29..0

37.3 2 29.3

,37,3 2 25.2
37.3 2 38.8
37.3 2 Ll,:O
37.s 2 42.9

I 1950.0. na

+22" 39', 12.1

+77 X8 12.6

+25 43 tt.1
+ 0 56 1r.9

- 3 40 12.2

+2 0 72.7

+14 011.0
+13 t7 ,t1.5

+ t7 2 13.3

+ le 18 tl.t
+19 24 13.3

+21 t4 72.4

+ 12 5e t2.5
+17 12 13.7

+ 12 24 /1.2.6

+ 15 35 12.4

()--(_:

rI)

_ Z"tr _12, 11 tU.
D

,)

-l- 0.3 0 D

- 1.8 -18 ,
- 1.8 *14 ))

0.0 ,-- I D

- 4.4 -27 D

- 1.6 - 5 r
,_ 1.8 ..1_ 8 )

)
]- 1.2 -20 )

0.0 0 ,
-0.1 0 r
+ 4.2 -l-11 ))

-- 2.6 -* 15 ))

+ flranera He Mor.Jra 6r,rrr, orolr{AecTBJreHa nBrrAy orcytcrnr4rr rroJr-
rrbr,\ a{el{epu4 Ha L94,7 rog.

Ha6rro4errrarr Mr4r{yc Er,rqucileur.rfl AJrfirrrrarrer 760,1242, i89 ({I cenra6pr),
{37, 158 orHeceHLI n at}errrepragaM yorcor.roncnort BrtrrarrrcJrrrreJrr,rroll na6opa,ro-
pr{Ir, oCraJrblrble - rt erltenrepragaru TlncruTyra TeopeTr4qeonoft acTpofio]rrzt4.

I3cregctnrae BpeM{lHuoro orcvrcrBrlfl rlyBcrBlrreJrbl{r,rx rrJracrrrHox lvrrJ Mor-
Jru [a6Jrlo[arD ToJrr,](o 6o.nee flpnrde uJraHerbr. Ha6nrc4errur 66uru fioJryqeHri
n Craueuae.



AHAAUMI4fT IrAyH cccP
IISBECTI4fl ITPbI]I[CITOfi ACTPOOI4BITqECITOff O BC EPB A TOP'I IT

ToM Il, 1948 r.

I 
uaruaru r. H. HEyItMrGra 

I

Cpegr acrpouorvloB 6oree craporo rronoJrenr,ra fplrropuii FhaHo,naesnv FIeyft,
Mr{H rrpegcraBJrrrrr co6oft Becbxra Heaayp.sgHyro r}ur5rpy. .I[eate,nruocrE, ero
6btna o.reub .Iernoi,i r.I qeJreycrpelr.netrttoir. BocuonornaHr4rr o HeN{ cpaay acco-
rll{zpylorcrl c oIIpeAerreHui,rnt o6paaoNr ytreHoro r4 rreiloBeHa. O Helr N,ro}riHo cHa-
Bar6, tITo aro 6uu qeJroBer{ c xopomo Bbrpa}Her{Hbrrulr r4}IAr4rI{[ya[6HLrMr,r qep-
TaMr{ xapaHTepa,

_ f. H. Heyiinrlu poAllJrcrr 22 genalpfi 1BB5 r. no crapoMv crrrJrro n Tratp.nuce"
Orerl ero 6r,rn noennr,rM BpaqoM-onyJrr,rcroM, AonropoM MeArrrIr4u6r. Oreq u
MarE, JrroArr nepe[oBrre Arrrr cBoeto BpeNrerru, Monrr{ garr, l. FI. xopouree
Bocrrul'arrue ra o6paaonanne. B rcHrie roAEr I.. H. 6rrr o6yueu MyBr,rHe, r{ xorfi
I4rpa eto Ha po.flJre 6u;ra nocpegc,rrenHort, TeM rre Mer{ee Mot.Jra AocraBr,rrr,
MIIOfO yAOBOJrborBrrfl OnpyHaroul,r{M, noTopbre IrpoErtrJrr,r c HrrM He oA[{o .qe-
o.flTlrJrerl4e B Taltor{ I{BoJrI4poBaHHoM Mecre, rtan Currenacnarr o6cepnaroplrr"

I. II. no oHorIqaHI4I,I c aonoror,i x{efiaJrrro rrr]vrua3?rlr n Turfrnlrce n 1901r r,
rrocryrrrrrr na tpnauno-MareMarr4trecnuit (taHynr,rer fletep6ypr.cnor.o yur4Bep-
cnrera. CH.nonuocrr rr acrpoHoMrara I. FI. ilpo.aBrz;r errle B rorrrre r.oAri. Bygy.ru
IIa nepBlnx HYpcax, oH cpaSy onpeAeJrr{Jrcfr KaH acTpoHoM, npr{rrr4Mafl yqacrue
B acrpoHoMr{rrecmolvr Hpy?rrne u n ActpoHoNrr,rqecHoN{ o6rqec.roe. flo onon.ra-
IJIirr{ yHr4Bepcr{rera r 1910 r. ll. H. 6ur ocranrerr rprr xa{egpe acrpoHolrr4zr
AJrr rro4roroBr{t4 n npor}ecoopcrroMv BBaHr{ro r{ oAHoBpeMeHHo noryrrrrJr npe4Jro -
?fieHl{e BaI{-ETL Mecro ctsepxlxrarlroro acrporroMa e flynlroncxoft o6cepnaropmr{,

I. H. lleyr,iMl,Irl Haqail c na6lto4enaft 4nor)inr,tx 3Be3A ua 15" pe(rpaHrope
u BlrocJreA0'rBrar.r [oBeJr [o Ho]rr{a 31'oT p.frA, rrpr4coBor(vlr4B .lrola Mr.rHpoMeTptr-
qecxlle na6nrcgeuur ;lnolinr,rx sBeBA, noryqeuHrre r{M Ha 30" pe{pamrope.
Sueuenr rrcnaur{.fl Mo?r{Ho ycMorperb B ToM, sro B arz Hflaccr{qecmlre na6nro-
AeHI{fl I'. }I. ruepnrte n narueir crpaHo BBeJr peBepBnorruvro [pr.I3xry AJrq r{crrJrro-
rreHrz.fl araquoii ouz6xu.

,(ocrorlna 6onsruoro BHuMaHu-E nepBarr rreqarHafl pa6ora l. H" HeyfiMr4rra o
paguaur,uoft cnopocrrr * Cyg4j, BrrrrorrrreHnas n 191 I r. B aroft pa6ore I. H"
troryqur opltrr4HaJrr,Errii peay;rrrar - crrcreMarrrrrecxoe oMeu{qHue AJrrr or-
AeJrr,Hbrx clenTpaJrr,Hr,rx nr.rnufi. OAuaHo aror peayJrbrar He nogrBepAr,{Jrrr
Ea aMepI{HaHCHux o6ccpea'ropetflx, m Dro Moryro o6ecrtypamlrTr, rraqr4uaroqero
yqeuoro. Teiu ue MeHee, Harr aro Brr.rlcr{rllJrocb Mrlorc\ Jrer cuycrrr, I. I{. 6r,r.n B
o6rqeu Ha rrpaBrJrrrrroM nyrr4.

Ii 4ena6pe l9l2 r. I. H. 6r,r,r rraalrarreu aArrroHnr-acrpoHoMoM Culreuacttolo
orgeJrelrr{fl flyaxoncHoit o6cepoatopnm. 3gecr, Brrrrorb Ao oce}rr4 1941, t. u
paSBeIrHVJIaCb nr4ilyqafi AeflTeJrr,Hocrr, B Toit o6nacrlr, rAe olr npoanun ce6a
fiaK BaMeqatearuufi Macrep cBoero nena. Rce cBoe DrrrrMaHtre orr cocpe4oro-
qrrJr Ha Ha6rrogenra.sx MaJrbrx nJralrer. 0ro 6r,ruo orrenr o{{enruo ilnn uaureil
oTpaHLI, HOrAa C r(a?nAtIM MeCflrIeM O6r,qeu.ff.ltOC6 ltoHeCHOJTbl(yHOBT,IX MaJIbrX
rrJlarrer. TaHlrnr reMrroM n pa6o.r'e nrr,r o6seanr,r l. H. FleyfiMrrrry. Clrnrenacxas
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o6cep ualopr{rr np oqHo Bar{perrrrrra Ba co6oit Bropoe Mecro R Eopone n Auepune
ItO tIIzCily OTI{pblBaeMLlx I{aJIEix [JIaIreT, qTO fiBJlfrerCs 6O,nrtrOrt aacnyrOi,i, rart
HaI{ Aocrl4r'aJlocb npI4 noMor{I{ oqeur, MaJrolo I{rrorpvMeHTa * grortnoro 120-mnr
acrporparpa. Bcero n Craueraae 6r,r;ro orxlx,rro onoJro 110 sanlrlrepoBaurrLrx
M&JII{X IIJIAI.IET, U3 III4X OAHIIM I" H. 63, T. E. MHOIO .6OrrUrE ITOJIOBIIIIIJ.

Oco6er'rno yAI,IBI4reJrbllor,f 6r,ura pa6ora l. I{. FleyiiMr{r{a B o6.nacrr,r ornprrr-
TI4n llo]vler. B orofi o6nacr:ra oH olrpaBeAJrIrIBo BacJry?r{r{Jr pelyrarlr4ro (JroBrIa
HoMer). Nlorruro Ilpr4Becra Jrrrui, HeNrr{ot.o r4Mer{ aorporro}roB XIX u XX neHa,
noropr,re r{BR€crHr,r rrog orr4M r{McrreM. Ilprarou He cJreAyer 3a6r,rnarr,, rrro ra-
Hr{e (rroBrlr,r HoMer)), nax Cnur}r, I3r.rnnene, Bo,nrr{r r,r Apyr-I,Ie, orr{pr,rBaJrr4 no-
MerEt R Te BpeI{eHa, RorAa ranolo poga na6rro4eHrrt{Mrr Barrr4MaJrl{cb eAI4HI4-
qu. Bcer-o B Cr,ril,reT,iee f. FI. Ilevj,inirln orxprrJr 6 r.roB:,rx noMer, 14, rrro Boero
npIlMerIaTeIbHee, I43 rII4x II-rITL oHagaJII{CL lepI4oAI,ItIeCIII{MI4. flepnaa HoMeTa
6ura o.r,xpr,r'ra s 1913 r. qepeB Heor{oJrbno MecrrueB rrocrre npraesfia n Cuueua,
a [ocJreAr{flrr no}rera * ts, 194I t. Ba ABa Mecflrla Ao oBaxyaurara ue Cunneuaa.
llnnag, rueceusr,ti,i I. H. I'IerrniMI4Hr,rM B noMerrryro acrpoHoMrlr{ro, [or{crzrre
orrcHrr 3l{aY}rrcJreH I4 IrerpexoAall. Momuo cfipocrrrb ce6n, a:Iryuaerr JrI{ aror
ycrex .ll" H. u o6nac.rz nonrernoi,i acrpoHoMr4r4? f[eficrnr,rrerrbuo, ornprrrr,
o/IHy-ItrRe Ho1l'lerr,r - Dro Aero vAaqr4 r{ cllacrl,.s. I-Io orltpurb rrrecrb nouer!

To,nr-no 6.narogapa ,u:rcroit.raeocr:ra, 6nai.ogapfl crlcreMaurqecnoryr pa6ore
m n oco6entrocrr,r 6naro4aprr BopnoMv rtaay l. FI. Fleyl:rnnlru cMor noryirrrrr,
'fe SaMeqaTeJrLHr,ie peityJrr,TaTLr, uoTop6rx ou ;1o6rancn e oroft o6racru. 3a csou
oTt{plirlilrr KoMer I'. IJ, no,nyill4il [recrb ue4a.rreii Anreprzxarrcxoro Tuxooxearl-
cHoro acrpouoMl4qecltol.o o6ulectna r4 r{eAaJrrr r{ Ae}re}HHr,re npeMrrr.I ltu. I'0-
"ly6ena or PyccHoro Acrponolurqecxoro o6ulecraa.

f" H. ue 6r,ru ro,Irblto nBrmr, nadrm,qareJreM r o6uacr.rz tt,laJrr,Ix rrJraHer tr
l{or{er" Eqe r paHHI{e rogu cnoeft AerrreJrr,Hocrl4 oll Brrtrucnnn op6rarr,t. Ll.ro rrre
Kacaerc.Fl csoeri xol,Ierr,t Heyiituun II, 'ro HporrorJrr4BoMv rrccJreAoBaulrro ABr4-
?ItoIrI4rI ee oH lrocsflTldJr orIeIIb MHor-o l.pyAa. flo,nreytos nltacclzrrecnraMtr
MeroltraMr.r Brir{ucileHr,rfl BoSMyrrrc}rr{rt, on uor. onpe[eJrr{rb ee op6lrrv 14 3atsep-
rur4rb sTor rily,q Haxo?r([errraeM oT olr noue'rr;r s l92i r. s cur,reraae rrp?r ee rperr,-
eM BoBBparItreHLII{. ]Jcer.o zlr onyfilv6oBarro rpr{ r4ccJreAoBaHr4fl, rrocBfqe}rr.rbre
lISYqeHrrIo [B?IEteI{I4rI aTor,1 xolte'rr,r. 3to ue 6r,r;rro roJrbr{o Brjrrr{(,JrlrreJruroft pa-
6otoff, ato 6r,Iuo v?He LrccJre4oBaHr4eM n o6nacrra reopeTuqec6oit ac.rpououralr.
B cnseu c grlrM LICCJreAoBarlraer,r l. II. FIeyl:tuuu paipa6orau opurrlranr,nr,rit
IIpI4eIvI [iItI yqeTa !IJIeH0B BLICIUI4X IIopflA1toB [l]u RI{tu4cIeHI{II CIJeI{I4aJIL-
nr,tx noeuyulenrar)i.

l. I{. FIeyr,i}IIaII vAeJr.EJr ran?He RrII,rMaHrre [eper,rer]r{rir\,r BBe:J11aNr u flofiyqr,ur
Ircll{oroplie peSyJrLTarbI n atojt o6racTu. lzlu ncer:o ornpril.o 13 nepcmennr,rx
3Be3A, B rOM rrr4cre r4SBecrua-E flpf{af{ 3arl,ler{rrafl [epeMelrr{af{ X Tpeyro,nr,-
rrr'rfia. Cnc4yer orr,Icrr4Trr, trro rz n aroi,i o6.lraor:m r. il. rrporrBr4Jr rr3ae(i,r.Hyro
opI4[I4I{aJILIIoCTI) I4 yHaBaJI IIa HeKoTopr,lrt upuenr AJrfl oTr{p6lTr{fl rtopoTno nepr4o-
/Ir4qecnr.rx rrepeNrcr{rrrrrx 3Be3A. ftpoue ynasarrr{rrx rr,rure pa6or, l. H. ony(111-
r{oBaJr HecHoJrEno pa6or' Il Apyrrrx o6aacrnr ac,tllcHoMrtrr, rls :attx orlrerr4M:
a) uraHpolrerlll/rqecmrle IdBMeperlld.rl crryrrrrdnoB Fleriryrra; 6) rurinporrerpulrecnrre
ua6.nro4er'rraa ;lnortnrrx BBe3,q; n) n:,rnol{ co6ctserrnr,r, g"rrirerrrrt 17 aneaA.

Borr,urof,r sacryroili l'. If . 6r,rna or.o r4l{r,rrrrraudRa B Aere vqacrr4:r fly"rr6on-
cnor,l o6cepBaropr{}r B Me?r{n}'Hapogrroi,i pa6ore no ncpena6rrio4enrrro ao'ir ne6a
AG. BuaroAapfl el'o Drreprrzr4 6r,,n aartisau Ileiiccy eouur,rfi acrporpa$, n n
pesyJrbr.are fly.nxoucxaa o6cepoatoplrfi rrlreJra BoBN{oxr}rocrt ony6lrrionuru
6o.nruoii HaraJror flo,irnpuoft sonri. flpe4uonarauocr, qro r. il. , 65rg"t
BOSrJraBJr.flr_b ary 6oJlruyro pa6ory, rro rlcJreAorBue nepexoAa ero B Currteua
oro 

_ l{err_o 6rrno uopy\reflo gl]yroMy Jrr4rly.
Heo6xo4nlro orN,rerr{rb, uto 1." H. 6irn frpr4rJrarueg n .46actynraHcfiyro

acrpotflrarauecnym o6cepaaroprrro AJrfl pyr(oBo[crBa Morrra]noll 16,, 
"acrporpa-

.{a ra npexpacuo crrpaBvrilcrr c arr4M orBerorBerrrrrJM AeJroM"
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B nocnegnue roAhr nepeA Boftnort f. H. aarrHrepecoBauca 6onuuuMfipetr:
rrpu.flTrreM, HaMeqeHHbIM n ocyrqecrBJr€,Hrrro s Ha[eff crpaHe-rrocrpoeHrreM
{ynganrenraJrrrroro naraJrora caa6r,Ix BBeBI. B cssau c orort pa6oroft I. H.
rloAroToBrrJr naprouur,rrt r(aTaJlor BHeraJrartruqecHr4x TyMaHHocToft u noayuur
n Cuureuse npo6ur,re Sotorpa{lrra 4rr atort rlenlr.

lla nepeuucJreHlroro Bruuo, qro Br$ra[, sreceuurrfi l. H. HeyTIMIIIIBIM B
oreqecrBeHrryro z MupoByro Hayny s o6racru MaJrbrx IrJraHet n r(oMer, oqeHb
SHaqI,ITe[eH.

flonrurmo aroro I. H. yAena;r Muoro BHI{MaHI{.fl u opralrl4aaqrau nayvnoft pa-
6orrr. C Holrqa qeita6pa 1925 r. no 1931 r. oll 6rt.n aaaegyrcullrM CuMellecnlar,x
orAeJrenr{er{ lAO. BHoas 6rrn naanaser aaBe[yrou{uu Cuueuacr(rrM orAeJrelrrreM
r noa6pe 1936 r., Ho cnoBa ocraBl{rr ary AoJr?nnocrb B lraqaJre 1939 r. 7I Hait
BaBegyrorrlr4ft u Han acrpouoM I. H, uuoro cAeJraJI 4ra o6ceprarop[u, B B[Ia-
qrarelrr,noft crerreHr4 cuoco6crayr roft peuyrarlllr4, noropyo ara o6cepnaroplrfi

, nprzo6pe,na. l. H. 6r,ril ucxnrosrrreJrbuo rIpeAaH CraNrezscHolry or:gereuuto lAO"
Ou cror"rxo cHocrrJr Mr{orrre HeBBroAbI ?nr{uHrr Ha arort o6cepsaropuu. /{o no-
cJregrrrrx Anefi csoero npe6r,inaur4fi Ha O6cepaaroprirrr oH 6r,rr rreycraunbrM Ha-
6rrogareueu-EccJreAoBareJreM, xorfi omy 6r,t.no y?fie rorAa 56 uer. Bo npema
aBanyarl,uu Br,rnaB aJr neo6xogranrylo rBepgo cT b rt rlpu cyrcrglle ;1yx a.

Herra.s o6ofttu MoJrr{aHIreM ilI4qHocr6 l. H. Heyfilnuua HaH qeiloBerta.
flpenpaurue csbrucrna ero xapar{repa fiognylarrr{ Muorr{x. E*y He rlyxrrhr
6nnu muorue c{repr,r ceiloBealeoxoft 4enrear,Hoctu. B ueu 6r,rno r.ny6onoe qyBcr-
no o6rqecraerrnocrrl. 3to c6ruauJro ero co MuorrrMr4, r4 Molnno cxaaarb, rrro E
Itprrruy l. H. 6u,r BecbrvralorryrrflpnbrM rreJroBeroM rr cpeArr Hpr,rMcnr{x KpaeBe-
AoB, rr cpe4rr npavert, u cpeAr4 Apyrrrx cvroee HaceJreHr4.E. f. H. 6rta 6onr-
ruofi .nro6ureJrb rrpr4po4r,r, uro6urenb axcnypcr{it. Ori orilurrr{o anaJr Bce yroJrrtrr
Itpr,rrua. On 6u.n BHaror(oM reorpa{rau u {euoueuaJrr,Ho BHaJr reorpa{tuuecryrc
Kapry ncefi Senrnu. XapaHrep r{MeJr BecbMa cnoxoftur,tft lr acerga 6r'rn ueaoa-
MyrrrM. Eun xopournu co6ece4rrprmoM, orBbrBquBErM ToBaplr[treM. JIrc6m:r w
troHr{MaJI }XYBhrr{y.

Ocraercs cnaaarb erqe Hecxorrbno crroB o [ocJre,qneM rleprroAe ]ftrlBrrra
l. H. Boftsa !r rflrnoJrble ycJroBrrfl ?r(uaHrr Bo BpeMfl oBaxyalluu r ltzra6e uag-
JIOMrrJrrr,crrJrr,r [I SAopoBr,e l. H.3ro cKaSaJlocb SaMerHo Aa]fie Ha ero BHemHeM
o6uzne.

Horga B no[qe 1943 r. yxre crarrr{ }raMeqarr,cfl rrepcrrenr?IBrr AJrrr BoccrarroB-
JreHrrfl flynnorcHoft o6cepnaropuu, Axaqemza Hayx ocrauoBlrJra cnoft rtt6op
na I. H. lr B Harrarre lg44 r. on 5rrn rraBuaareu gupexrbporvr atoft o6cepnato-
pule . Ero 6r,r.na no.rerrrafl, Ho rr rrrxreJra-E aaAaqa Boapo4rrr6 fly,nnoro r{B pyr{n.
florpe6onauacr orpoMua.s opraurraarllrorrua.a pa6ora. He ulaAs cran, l. H-
orAaJr ce6a qenuxolr aroMy fieJry.

B 1945 r. I. H. Heyrtuuu 6u.n uarpaxgerr op,qeuorw Tpygonoro l(pacuoro
Ssanreuu.

B uae L946 r, Eeolnrr[aHuo auort He4yr rro4npaJrcfl rr cJroM[IJr aror crnrurtft
opranr4aM, yme r{ecnoJrrxo ocua6nennrrft B peayJrbrare HeBBloA Boerruoro Bpe-
nresm. 4,7 4exa6pn L946 r.. l. H. cmon.ranc.n. Vuren or rrac qeroBex, rlarlrfirb o no-
TopoM coxpaHldrcfl B cepAqax BCex, rtro BHaJr I4 tl:o6utt ero. A nrc1wtu ero lIHo-
rrre 3a oTmpurr,rfi HpaB, Ba lfillSHepalocrHocrb, aa aruoc{repy yl0ra, Horopylo
orr coaAaBaa roxpyr ce6a.

Ho Hpoue atoft rrpexogarqeft rraMrrrr, l. FI. ocraBrzrr o ce6e 6o,ree go,n-
roBequyro rraMflrb. 9epea Ham4arft rrepuofi o6parqeuua ero KoMer ux 6ynyt
ua6urogarr, Sygyr crre4l4rb aa nx cygr6ori. Mormuo AyMarb, vro rremoropble rt&
Htrrx, Kan BaMeqareilbHhre B ToM rrlrl{ IrrroM oruorlrer.mw, 6yqyt oco6o orMerreubl
B l4cropr{r{ acrpoHoMlzlr. Bc.snufi pa3 npu aroM BcrIoMHflr rreloBeHa, xotopnrrt.
ornphrJr eru r(oMer6r u nepo,ft ux uccJreAoBaJr. 
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