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llP!rAVrCJI0tsi4E

Cr.rureraaortan o6cerpea'lopr.rFr ocr.rollarrtr n 1908 r'. Karr rorxHoe o,r1c.rreHrrrl
Ify,rrtouonoiir o6cepnatoplrra. Er-, pa6o'ra oooror{,rri1 r'JraB}rr,rr,r o6paaovr e ira-
6;rIo;lerurrx MaJrIJx rr.-rrauer, r{o}Ier r4 TrclpLr.\{ijlll{r,rx ;}RerJl{ r,r B oupepe.nclrrara rfir,-
trlrpar{rravecxl4x Berl{rrr4u BneBII. S'ra pa6oTa Be.)Ta(:Tr lril Ilnoiirnorvr 120-ur,l"tr-
rrri $rer I.)oBol{ a ol'1-ror,pa r{re

Jl 1925 r'. n o6cerpra'ro;rtrr,r 5l,r;r y(rrriiroB.loir 1.t0-l(ror"tut-,nrrit prl{r,rrexrriyr
lpa66a n floryrreHo nosoe ila6oparol]Hoe o6opyAoBaHrae, C r)roro BpeMerr14
Cual_eltllcnas o6oepna'r'oprdr{ (,raJra rJraRrroi.i at;rporfxrua.recnorir o6cerpea'ro1tr,roi,i
e CCCP. /{o uavana ncr-rutI 6r,tro uo;ryucuo rreorioJrLHo ?rricflq une'rtllpolp,,nrr,
3Be3[, T.JTaBHLIM o6pai:out caa6ee 6.00. Ony6nunont]Hr,r i,r ilolr-orouJr€]trr,l rr
Irer{arr4 ryqeBble oxopoorl,r onoJro 700 ter:,r4. 3rrllqrate.nrHoo Brrr,rrralrr{e fir,r.rro
YAeJreHo p&3.[uqHbrM upo6"rreMaNI ooBpe\reH]Ioii acrporbrrauHlr: Bpartlo]ruro
iJBeS[r DMI4OCI{OHIIOMY ClIer{Tpy AOJIi'Oilerl)l,rO]1l'rq()()r{r.rx irepoMerrrrL,lx 3Re3it,
l{oJreRyJrflplJlilr cflefiTpaM, cBepx-rr{r'al{Till\4 r,r 1lp. Pn[ ]la6o,f I]o i:]Tr{M Ronpo-
oaNr n Haotor{ruee RpeMfl noAr..oroule}r H rroqarn. Fla o6cepnaropraw 6tt,tti
orItpblTo ot(o,Ilo 1'10 nta.rrr,tx rrJraFler, B Hcl,uet, ol{oro 40 r:rrr:nrpa.Irro gnoi,it+r,rr:
r'r 6o"rree 300 nepernrouurJx uBrlBI(.

B cepegr,ruer oxta61iru Lg41 r, o rrpnS.rrr.rrrrolrrd()M rreuerlHo-rlaruuc'rclrr,ii
apMrrll m Itpr,ruY 5r,I.[ osaxyfipoBarr HaVqHJ,iii r]erpooHa.,r o6cepualopytvt fi t]t.t-
Be3eHa IIeBIIatIII'rrlJI6Hafl qoo'r'E 060pyAoRaIrI4s I4 IrityqHor'() r\4airepma;ra. Oeerrrrti
194,3 r. IIeIIqLI RirBeBJlr{ nce oSopyAoBarrue o6cepna.'rop}rr4, RR.rrroqa,n 1r0-Iloii-
Mg9_btii perlneml'op. ll.nanuoe BJ(aHrre o6cepna.ropuu 6r;tr<t oo,filfr-('Iro B flrrBal)(.
1944 r,; i{pyrl,lL' B/IirIII{rr r,t 6arunr,i 5r,utr.t clt.rrsno rrolrpe}lrl{e11rn) r.r,/rr{ I)aBp\r-
rrlelrbr or(Kvrrar.rranrrr. O6ce psa,r'opnr J{axol{l,rJr&cb Br{e BoHbr BoeHHrrx
gei,ic'rnnii, i,r paarpa6.noruro r,r pailpyurerrr{e ee Hy?nr{o paccl\rarpr4Bal'b Ha}r
ITpeliHar,Iep(]r:rlro€, rr0Tpc6.re-.Hlre HyJrbTvpr{rJx rleHTrooreii l,raruei,i crparrbr.

l-Io oxotrqaltttn noi-'rrtli I{arrrlr }rHC,r'l)vMcHTr,r 6r,r.lrr,r r.ral,lge}rlr B florcga,vr-
crtoii o6oe1)Baroprrtr, f(art vc'ranoB.'rrelro, /(eMolrrr4poBaHr4e r4HLrrpyMcHToB R
Cralreuae, fiopeBor]rra lrx e l'epntalrrr]o r{ -\pauorlr ) TaM rrpollaBoll?rJrrrcB na-
oroJrbno rapEalicItI4M o6paatiwr, ql,o oHn B }la.jrorrrrleo IlpeMH rrpeAori)BJrr{ro'r
co6oi:i t{YrIY p?rraltolo .[oMat F{(r r{Mo}orrlot'o a6conntrrro nrananoi,i qe}rnoc,t'rr'}.
lldrrurua rr rracrrr c,rtc]HTpocr(orrrrqi.)ono r,o ]ril,roprra.xa 'ra H]He norr6.na.

FIe*reqmo-r[ariII4o1'cRoe IIarrr(]crrrr,io rrpl,rrn4rrrrJro o6cepratoprau vlqc.p6 lr
B npyroM orllotllerlfirr. tr4;] o.rernl, He6o.[brrlo,ro HayqHor.() u].Tara o6oepea'roplu.l
IiBa r,rorrollr,tx aorpolroya--]1. I'. I.UarrournunoB r,1 Ntr. l:). []o;rHos 

- rorlaS;nr
na tfpottte, a .yrlsrrr,ri't rrexarlr.{r{ A. .A.. I{orou 5r,ur l)ac(}'r'l)clirrrrr HC)Nrrla}rrr n

I{prruy.
]laaueir pilBllyIrIOTIlIoi,i Ctrrreuac6oi;i o6r:epnaroplru 61'lic.r locrpoeql rrollii,l

aotporpnluve(tHarI o6r:repuatopl,rrli 060pv11oBaHHaFr coBper,rer]Hr,rrvu4 MorUurri.rrd ]irr-
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orpy&reH'rili\ru, c 60.rrhL[[rM pe{.ner{ropoM. flocraHoB.rreHI{eM flpannr:r:nrctua Cn-
Merl3crioe orl{eJrerlr4o f[yuHoncxoir o6cepnaroprrn peopfaHui,oBaHo B caMo-
()roHreJrbrrvro ltpr,rnroxvro acr,lto{uauqecHyro o6cepnaropnto Axaqeurara Havn
CCCP O6cepnarr-rpun 6v4er rt3AaBarb <l{ase0rr{fi Hpr,tlrorioiir aotpor[nara.re-
cxoii o6copBaropr{I4 Anagerrullr lla-vrr CCCP>.

Mer;rona >rom4errne Cr,ruelra cHoi:r o 6 oe p na'ro pun ue 6ra rorr pr4 rllrro g.rrn 6 on r,-

rrrrar aorporloMrrqecrJr{-r r{Hc'rllyMeHroR. O6cepuatoplln (/z:,346 m) })i\oro-
.rtOlItOnit B ?HI{B(]IIUCIIOI,"I IIeOTIIO()TlI Ha AOBOJILIIO HpyTONI OI(,[Ofie Me]ItAY IIJIOC.Ho-

l'opbeM (oHono {000 nr nr,rcotr,r) rr MopeM. XapaHrep MecrHocrff cloco6crByer
rracroMy o6paaonarrurc tso3Myrqenlrft s arlroc{epe I't JroHaJrLHbIx ryp6yneururix
,rureuurrii, Bperuo orpalnarorqr4xcfl Ha fl3o6pameHuflx BBe311. 3ro r,recr.o 6r,r:ro
nr,l6;rauo cnyuafino: Bgeob rraxoAr{rracb rre6onr,ruas qacrna.s o6cepoarol;na,
n 4908 r'. rofiape]ruaa flyrHoncmoi:r o6cepBaroprrr4. Bonpclc o6 oplanrasaqnn
r.ronoit 6onsruoii acrpo{ruauuecnoiil o6cepnaropuu s 6oree 6naroupr,rrrrHorr
i\,{eore }tpr,rnna 6I,IJI uocrauen y?rre EaBFIo. CnequansIIIJe I,tccJreAoBaHldfl,
rrlli)BotrUrBrul{ecrr Ao noiiutr, Bo BpeNIfI soiirtbt rt rro oHo]IqaIrEE oe, rtoatso-
Jrr,{,lrr/r yora}rotslrrb, rr.I.o ilpeAroprr: Hprrlroxoii flr'lJlrr croqKtr Slle}rrrfl ycnornii
il(:'r'!.)oHoMlrtrecnr{x ua6,nro4ei.rr.rfi uMeeT 6onrrure rlp€uN{\rueg.rs2 nepeA
rolnrrr;lM Sepelonr lrJr[r cr{Jrouanrlr, o5parqe}IITLII\IrI n uopro, I{a t}ur', I galro
opaBrrerrfie HaqecrBa gr.r+{paHquo}rr{rix lrao6pameuur,l BBeBA rro 1-[auarouy
(Danjon) lr Hyge (Couder) uo na6nro4ellrlr{r{ B qerllilex rorruax Itpr,rua.
Cu.nomna.a I4 rrynltrl4prrafl nllr4erie orHocrlrcrr It lpeAropblo Ftpr,nra (llapruaa-
rt{)l}Ha nBypalau), r{pr{tsarr, nao6painenHafi ToarnaMtrrr-rt Cr,rueraay, r4 nl)r{nafl.
rr:io6paxteHlraE TorrHaMIz I,r n]lccrr4rralrl{,-H Vpn-ycte, Mecrrr, pacrloJro}rreHuoM\r
,j t[eHlpe eana11Hor,1 vacru Hpr,rr,rofir{x rop, n 26 rur K roro-Bocrorr\r or CeBa-
o,iorroJrrr. Ha6rro4enrafl rrpolrBBo[r{Jrr{cb oAHoRI]eN[eHI{o: oiII4 pe[yur,{poRa}rri
Ii Berrr4THofr{y paccroflrrr,rro 20o r{ cBeIIc}IL B oAHy crroreMy rryTetrr opaBneHrlrr
rrlio'rll)rMeHroR c ,yrreroM ulr.rrioii pu3rloorll. Ilogpo6nar pa6ota o6 r,rcc;rre4ontr-
iil4r{ ycJrour{ir acrponortuqecHtrrx Ha6rIoAeHIar:i e f(purty 65,4er ony6Jurr{oBar{a
;c, r;r'opoit qaoTr,{ gTofo ToMa,

Br,r6palrrioe grrr nonoii o6cepna'r'o1;r,rr.r N{ecro ripeACTaBJrqer co6oir rrJraro,
r;,roo'roii 560 rr, s 27 ltur ir roro-Balra&) or Cr,rrtQeponoJrfl Il B 47 x*t r{ ceBepo-
nooror{y o'r' Cenac'rorroJrfl, MeifiA)r ceJrcI{Ir.EMI{ IJapruaarronna (6, Maulvru)
r'l Brs. Ca.rru.

C'lapas Cr,r,vtoiaeorias o6ceplatoirllrr, B Hacrofliuee BpeM-E llo0crl\rraRJrr,rBae-
iriari, 6.y-Ae'r or4eJreltrrenr nolrcii o6ccltnaroptrn. IInarr crpor,rreJrr,c.r:na I(pr,rr,r-
l rroi,i aorpor[riaravecliroii o6oepr:aropul.I paccqLITaH Ha 4-5 at-.r'.





OMI{CCI4OHHbIE JIUHLII/i H, Fe II u Fe I B CIIEITTPAX
AOJrrOnEPr4OnI4qECr(r4X IIEPEMEHHbIX 38E3A

T. A. UAIIH

,7{arrr,t uertoropbte peayJrLTari,I r,rccJre4oBarrrrrr DMr{ccr4oHHhIx.rII4H14Il B crteHTl)ax
/IonrOIIepilol(utIe(1fi ux IIeperieIIIILIx 3 Ile3lr,.

B o g o p ou. lzlanepeHrran rrrr,rprrlraDr\{rrccr{ofiflbrxllutruit no6nacrtt 3700-39004 par-
Ha or{oJro 0.6 A, qro B }recr{oJrbrio paa npeB6rrxaer,{orirrepolcxyro reaJroBylo rullpr{rly Airtl

"er{neparypr,r, 
npurrnror)t [JIrr arr,rx 3Be3E. Hpaiirree paanoo6paa\te DMLrccIroIIHbIx Bo1opol(-

nr,rx runul:t IIi - H1{r B orHorrJerrrrrr crpyl{TypEI, vuTeHcrrBHocrr{ rr arroMaJII4I4 B EJII.IHe BoJlIrLl
l,rorxer: 6utr o6+,ncrrerro 6ea cepreanirx r,rcH,rIo.relrlrfi n paunax rllrrore3bl o {uolruecrom
onpaHlrpoBalrltrr qepea rrorJrouleHrle. B arolr cJlyqae florJlotqarc]rlr4M MarepIraJIoM flBJlrllorctr
TiO, V I, Fe I, Cr I, Ca II, I-I. Ananza r{HreHcr{Brrocrefl no4opognrx uranraft B paMHax r€op}Irl
ripuuorl poc,ra npr,rBoJ(rrr r{ Bar{JrroqeHr{ro, rrro loa6ymgarotqafl pa[ilaqr{fl IJIrI oMucglloHrloro
Bogopo11rroro crerirpa oqeuL, cr.rirt,flar !i. co6crReHHo, He r{Meer orrrotreHr{fl }t o6bI.I}Iof{ (po'ro-
crpeprroir pa[r{arIr,rr,r AJIfi arrrx BBeBA.' 

14 o ttlr a o n a tr rr o e,ri e Jr e c o. B roBeAerrrr[ olrrrccrroHHr,Ix ruuufi Fe II ornpttrrl
Herroropbre aHoMarrr{. f:rannr,re r,ra rrl4x: 1) ano,valurt B orlrolreHl4rr IaHTeHcI4B}Iocreii lrnufi
4233 : 4179 : 4173:' 2) o'rcyrcrBr,re ,1Mr{ccr,roHHr,rx ,rilnr,rrt a aerenofl qacr}r crreHTpa; 3) HeHo-
roprre oco6enlrocrr,r D r{HTerlclrBrrocrr,r .rlrnur"t n o6rtacrr,r 11300-4600. Bce lruoro.tucJleHur,re
arrbuarlru nqoryr 6r,rrs o6r,scuesbr B paMriax rrrfioreBLI $nauuecroro DHpaHrIpoBaHEE
(rorrorqamiqr,rii lrarepua.l s[ecs TiO, Fe I u Ca I). C yneluueuneu $aau aIIoMaJII,Ifl
B orrroilrenr4rr traTer{cntsrrocrert 4233 : 4:179 nocTeneHrro yueHtrrraerca. HafiEeHo, uro oHo.no
orroxr4 Maficr,rMyMa rreT oclrorarrr,r,r 1'oBopr{Tb o Hario'r,r-,nr,r6o paSJlrrqr.r[ B paltrr4.aJlbHblx .C$O-
poor,,rx AJrrr rrorrou Fe II lr BoAopo1rrbrx aroMoB.

H ei.trpaJrbrroe lrioreao. I-IaitgerraaHoMaJIi{r EfirrDMuocrioHnux;nrsufi xeJle3l-Ioro
MyJrLTr.rrrJrera aiD 

-27P0. 
Vl,renruenre oroit anouanrllr c yBeJir,rqenr.relr rfaar,I I{MeerMrloro

o6ulero c lranccrrroii arror,rarlreii AJIrI MyJlhrr4lr:re'ra a:rF - zaGo. Tenleuqttn x o6paaonaHuro
ar{rrccr4otrnrix rr,urr,rii nairigeHa rariifie l{Jrrr MyJl'rrulrlera ar}F - y3F0. I{Merorcq cepr,eaH},Ie
oclroDarrr4rr rrpeArroJrararrr, rrro nce rrr'r3I{oreMrleparyp}rbre MyJIrTr,rrIJIerEt Fe I nrrtsrsrcr
e roii urr,r rrrroil ctenenlr relgelrrlr.rlo r{ oMr4ccr,rr4, B oco6eHuocrlr n 6o.lree galenue rpa:trt.
.I{ame gln rrBrro aNrr{ccr.lonuux nr.trr,rr'l Fe .[ ucertrla l\{o}r{Ho rlpocJ]egr4T}, nocreneuurrft rtepe-
xotrl r.ra rrorJrorrleHr,rn B aMr{ccr{ro. He .nerno B npel{erax MyJILTr4nJIera paBAeJIllTb .Tlrrrurr rra
or{r,rccuorrrrbre lr Jrr,rrrr,rr.{ lorJrorqerrr,rrr. ]Iuoro.urc.renHr,re !r B sgrcrrleit crerleHrr paarro,o6paanrte
aHolraJrr4r{ B floBeAerllrfi eMlrcclrorrHblx tlrHlrfi Fe I rrroryr 6rrrr coruacoBa]rbl, IIo irpaftHeii
Mepe [Jrr{ 6osuulrrrcrna cJryqaeB, c rrrrroreaofi {raanvecnoro oHpanlrpoBarrrra nprr Aonyule]rrl}I.
ql'o rJraBHarI poJrr B arom r[euoltene ilpr{r{agJlex(ur norJiorlamrqlrm atonalr Fe I.

flpo6nervra aMrrccuolrrrr,rx Jrr4I'II4i,i B crrenrpax noJrroneprronuqeclu(x uepe-
ueHHr,rx 3tseBlt [oJr]KHa 6r,116 re0Ho cBrrsaHa c npo6JreMoi.i aTr4x SBesn 8006uI9.
flpolrcxoxgeHrae aMr{ccu0rrr{6lx Jrr4Hrrr:ir B arrrx xoJrognr,rx BBeBAax AorIr,IHe
NPEACTABJIflETCfl sATAAOIIHIiM. fIPO6IEUA ANII{CCPIOIIHEIX JII4HIIiI B CIIEI(TPAX
aTL{x 3Be3,q BbrXOArrT r4B paMo}t qacTHoft rJ.po6reMEr, I,I B Heit MO}r{rIO OTIvIeTI4rr,
TpI4 cropouu: 1) nprapo4a oMr4ccr{ol'IFrltx ar,rnzrt B crrenTpax xoJro,(IlErx BBCB.q;

2) oruuccuouulre rJrrHurr HaH x{eroA nilfl IiIByueEI4s crpyr(ryphr arMoo(nep Er}rx
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itaMer{aTeilBHblx BBeBI I{ npol{(jxoltrtlql{x B HI4x llpoqeocoe; 3) alttaocuotrnr'tii

oIIeH.r'p Hafi I4HAI4narOI] OCO6OII pOrI'I BbICOHOqacrorHol"I paJtrl',laqI4I',I B I1po-

r{eccax, IIpol{cxo[flull{x B aTlrx 3Bc)3Aax'

ECnra *rarUrrUe CNTIICCIIOHJ{L1x ;rtaUurt Il C11(-l}tTl)aX CTOJI6 XOJIOIII{6IX 3Be3I{

tipeAcTaRJIrIer Co6oiil 3afaAI(Y Boo614e, ro IIpII I{SVqeHI'Itr'Mx NI6I CraJIHl'lBaeliCf ,

ItpoMe ToI.o, c yAI4BI'ITeJILHIiNII{ iiIIOI,IaJIIIfIMI{ B OTIIOCIITeJILIIInX I',IHTeI:IOI4BHOCTflX

rrnrlrccnclnttr,rx JulHldii - 
fIBJIeHIIe, Hc I{a6JIIoAae\Ioe III'I B OrIeI{Tpax J1pyrl'Ix

ItJrao0OB BBeB[ 0 3[{t4CirL{OIi ttr]\,II,I JII'IHI4t{}rII (Be, HOsi,rt-' i'I ApVl'lrc}). Illl R JIa6<l-

l)arol)r{brx cueHlpax.' 
/[a"*ro 1,]He I;BRecrrrro, q,ro g Lilrt,nrllilx BB(:'lt/{ uIIrIa NIei s llurao(}l{oHI{LIX

Jrr{{iI{.EX }lOIOpOAa Ha6Jltg[arcl'ofl SaNI€]rIaT(1.[bH1nC tlHo]Ia.tuil. u Ol'tr'lCOuorrHstx

.rruHrlt{x Fe I ,raxnreo6ttapl-;nr,irlalo'lcfl lLcl{oTopli() ilIIo}IaJII{I{, -\oTfI lI ne t" raHOii

),.BepeHHOC,rbIO, ItaH B o,{\ra{a(, BOII9I)OAa, LI'1O naOttr:'t-Crr Fe I [ ' To OaN{Oe c)rlqe-

{l'ItI]OilaI{I{e aI{OMaJrl{i,i 5t,l.it<l ;1O (rI'1x rtOl) Ile!lilBecrrlo.
NIO;nrro IIaAeflTbCfI, qro BLttlcriellue OSrUcit lIPl{po11LI DrI'Ix alloNlarll'Ii'i Nloilt(']r

llpoJrr{T6 CBeT Ha }rorlpog o 0r[]Y](r\rPC arlroCq)ep []TIIx llBe3I( H o OJIo?ItIIt'Ix

IrPoqoccax.. flpol{cxoAflxIl4x ]l }II4x.'B 
naCrOgrqer:ir Ctatle AaIIbI ])eB)ritbT&1lI:I 14AYqeHItfI aHOMailIIiI AJL{ H,

Fe Il u Fe I, ocrrOnallulro IJIaBHL'IM o6paaou Ha ollIIlI4HaJILHLIx IIa6IIoAeEufix
cflclnrpa o Gti. Bo atopori qacrl{, Itoropafl 6.Vnet ony6rIIIRoBaHa R cJIeI{Ym-

rrleit .taCTIt 0TO|O TOMa, lIaTepI{aJI 6yget paCCn'tOT}lCI{ L1 TOqItpI ilpeHr4t{ I4HTep-

rrpeTarlr4rr Ea6ilroAenlrit. Hpa1nlri;r orver o p_eaYJrLrarax Ila6orEl 6r,rr goaornen

tra IO6I,ureI,1Hoilr ceccuu Ana4ertnra Havx [1].

BOAOPOII

IIIupllua AIII{CCuOHHLIx JtI{lII{it BoEopoAa B CIISHTpax IOilI'o11epDIOIHqe-
onr{x fiepeMeHHltx }IeLrBBeCTHa. Oveernguo, 6rtro 6r,t o-IeHr Ba?fiHo xo'rfl 6bI

OqeI{r{Tb IrOpflI{OH DTOit BelI,{.II4H}n. eTo 6r,t,nO Cge;rrauo aRTOpO\l CJIeAyIOUIUMI4

TDer\{fi cnoco6aMu:' 
J ) B o6.nacru 3800-3900, r.[e Itrrrcrcpclrfr Cr{\,rel{.]0I{IIx clleHrpofpaMM

orroJro 22 Alv*r, DNII{CCLIoI{HLIet fi\r:alllt Bo[opotra B crlertTliax oCeti llX CVgni
Rr,r|Jrs[fi.I. BHarrl4TeJrbHo IflIrpe ?IteJIe8I{6Ix JrI4HuI:t TaIt0IYI H{e I{HTeIrCrrBr{ooTl{

B orregTpe cpaBrreHr4f{ Fe. V.riltrrnaa ilplr6Jrr4?}rellubiM __06paBoM BJrIrflI{!'Ie

r rrcTp)/MeHTaJrbnoro rrl)oq)IaJrfl, IIEI IIaIuJTI,I [II,I1II4HY Hr' lr H* J]aBHoii IrpI'I6rrIt-
iltllreJrr,rro 0.6A.

2) Xoporuo r4SBecTlro, rrT0 HeHO,rlOpEIe DMI4CCITOHIIiTIC JlI{Htr{?I RhIfJrfIAs',I'

AtroiirrbrMtr mJrr{ [a?fie rpoitur,rMu. llpltuuua ooJra6JreH]'IfI D]Il4cc,LIlI B IIeITTpaJTLHL]ii
rragrrr rtoHTypa o6.bflcrute,t:afl, no Itpai,ilrei,'t llepc EJrt{ Her{oropr,rx nrtr'lr'rii, BJrMtr'

lrr{(}x{ JrrduI4it nor',norqeurna. Hanpraltep, IIaBABoC'IIIle Hru nuBrauo IJpI4CYT-

Crllr{eM rrr{Br{oreMfieparypHoii JTpIIII,III VI 3703.6. Pacc'rognlre }Ie?ItAy rtoMIIo-

Herr.r'a[{r1r Hru u Hru rtomet 6r,rrr, -YnepeHIIo ll3rvlepeHo na7fie npr'r yuepeulror'i

nr4crtepgr{rd.--Dro paccto.flHtr{e, oHaBaBIIIeeCf paBIIrIM 0.6 A, oaIeBI{AIIg. 1rpeg-

craBJrfIeT co6oii MI4HI4NIaJ1r,HOe SHaqeHI'Io rrr]',IpI',IIIbI JrrrHlII'I.

3) Hartoneq, o rxIIpr{FIe IIIHIII4 MO?ItHo CYI{I,IrI, no flpenpaoHoii onen'1'po-

I'llirirMg o Ceti c 6onr,ruorYr AI,Icnei)CI{e1,1, roil}'qcuHoi;i A[arrcou (Adams [2]).
Illupuua He rrelleAeplHar{Hr,rx rI He I4cHa?I{eIII{LIx ]rolJrolue}IrloNf aMr{oofioIIlIbIX

runirii ranlfie oHaBIiBaerCf nopflAna 0.6 A. TaHul,r o6paaolt, rxI'IpEHa Bo-

tr{opo4r,rbrx BMrtccrrorrrrrrlx nuulri,i B o6fiacru 3700-3900,^orIeHerIEa-E HeBaBIrctr'IMo

Tpelrfl paB;1IIqHLIMLI CloCo6aMI4, OHaBbIBaerCtI paRi{or,l 0.6 A, llro It HecHoJILHo

pa3 rrpeBrrrrrraer repNlrrtlecH-rrrg f{orrrJrepoBy rIrrIpI4EI)r AJrfl rerfrleparYpr,I, ilpl1-
r{frroi.t A;IIfl ATI4X BBeS[.

Irlasecl.urre ar{oMaJrEI4 B I4HTeIICI4BHocrr't FIu , Hp HB, Hr ynte AaBlro
'trrr.r'eprrlJeTr4pylor0fl B paMHax |I4floroBLI rbr,rgr.r.IecHoro aHpaHI{poBaHIrfl qepets
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iIolJroxreHr4e (TiO, Ca II), xolrr{ B jloiic.rr:r,rte"rr6no0rr4 D,r,o .sRJreHue tsHaqmrerrro
,LrJroHrHee, qeM aro rrpc,A0rar:]Jrfrercfl rra rrepnlri,i B3r'JrfrA. f[nn ;ruurart Hr_Hru
.Banr,uepor:cruri,t 4en_pellou'r rrpeACTaBJrrreTCr{ 6oree (HopMa,rrbHr,rM), xo,tt{
IreHoToplie JII4HI'II4 rl6uapl,;iltunaIoT BalleTtrr,re allollaJrr,rra. Tepuran (arro1raJrr.{fl}
rIorII4MaeTC.fl BAecb B l{eot{oJrlr{o 6o,nee ill,rportoM c}rbloJre, .Ielr o6},rvHo. flouutto
aIIOMaJII{I'I B I{HTeIIcI'IR}IOOiIII llLI pa0Or,IaTplIBaeM'raR}Ite aIIOMaJII,IT4 B AJIr.,I]IC
rloJrHr,r Pr B c{pyHT.\.pe rrr4r.rur:i. IJ rt-r6;rr. I oonocrasnellhl arr{ Tpl,{ xapa1Tepu-
crrrr{u g,nr I-Ir-Hr6, rrl)rrqetr IUrr rrepRr,rx ABVx fiI4Hprr)i 6r,rnr.r lrcnoaB3oBar{},I
I{a[rpr I4l]MepeHrrfl r.{ orle_r{Hr,t,. lleuepeuHr,re oTt{JTo]leHr,rs n }. xopouro cxoA_s,rofr
o AaHr:rr,rNrr.{ Meppr,rr;rra (Merui11 [i3l). lrn or]r{0a}rr4rr crp\rr{ryprn 6rura ncn,:,nr-
BoRaHa cnefiTpor.pa:urra A4arroa.

.lI 16 370?, g5

II r.3711.97

Il 1r 3721 94

I-I ls 373&.87
l-l 1' 3750.15
II 11 3770.6t
LI 10 3797.90

3835.39
3889. 05

Ii 
n

II 
"

ol
0?

-0.04+0.28
0. 00

-0. 20

0. 00
+0.13

TABJII{IIA 1

C)qenr, cr,r"nsrloe
0?

O'rerrr eunrnog

I Ieanaqr,r'renr,xoe
O.reur aartetnoe

0?
I'I eana.rr.rtensnoe

fIeanaquTo;r;noe
0?

Sa,r,rernoe paBIBoelrLre
,Boauoi+rrro, rreBHarrrrrerblrarl a0 t,rx -

ue'rpra /
Ilpu6.rrnanrerrbrro BAroe J,xte ;qpv-IilX trraunft
C.;ra6aq acuuuerpra -R(lu;lsnln ucuulrerpnr I

IIo;tna,.r crlt\rMeTn14rr
Saiuernag a"rnr'*c"pnrr,R, 4nofr-

rraE rrJrlr rpof,rrraa
IIeaHa.tz,re,truaa acrxuerprnR I'
To ;ne

--I{praMeqtHrt,,. H16r pa3;[Roerrrre]rr,rlrlrarro ::fi.rnueit\rI 8703.bg,E..p.0.2gg;
]! re : Het llrlrtalirtx ;tntlr,ttri, rioropl,le mor"rrtr 6rt oHapbrBarL rn**.r,uo RJrlrflqr4e:H,.: cr;rr,uo_e oc;raSrrenr,re r,r arroua.lrr.rl B rrr{pr{He o6vcno3;renr,i a"niir, arr"onnry

")tlttttllfrr,7l\ Fe 86"'ilr:lt,r {eH'rpa, RpbrJrr,qtrtr ;ialexoit, ,ro oqeltr olr;i;noii nrnru Fe I:1720.0, E. P. 0.000 rr 6.rreuXofi 3722.6:
.. ^-lI rr, B coJIHeqHor'l cr]etirpe rta6;tto71ae't'cfl orrerrb 0r{itb}rarr Jrr,r}rr.lrI Fe I31BL.88, E. p.
l-..15.1,^,,oloq11 yll1]gr oltiiirI,rBatb BaMel'uoe ri,ntrrrrFrr{e, rro n 3Beiri{ax M oua, rroBr,r4r.rMoMy,
{';ritoee, tr HeBrraqr{TeJrbqoe oc;ra6neHl,te }I 1.r, BepoHltHo, o6,t rtc.ttae,rca ero;

H- 1r: neCOlrHelIuO Brlilrll{Te.rlLltoe RilI,tslllre cu;il,noft ,nutrurr I,'e I 37(9.50, E. P. O.gll,
,. H rr: ne'r lturtlrtl, Itr.)1'olxne lrol..liu 6t,t ottaariBair't BilIlerHoe IljrrraHr{o; corJlac11o
Itepplt,)r.n;., r,rHol.ll,a ;1noitrral.,?r'o, oepourrro, o6'r,ncnneror c.na6or-r 6;neIgof,i g77o.b, ,rrr-
6.rrogaeuor'i u anelgtrx [{;

I{ ro: paagnoellre (co-r.rrircrro ,\lqalrcv,_.I{ .o-'r:poi,irraR), nepon,rno, Br,rB3aHo cna6r,6rn
.llIIII{fiNIII lIOIlOII]eltug ltrriilrBtr IIeil'tpit. liOnrrrri,r,lrOl,tlr, rryBCTBr4r.e.rrbHo RJrlrrlHrre HI,rBr{O-'le\1 rieparypHort 6.rreugr,r 379tJ. :-:t;

-. _H s: IIOBMOII$IO Otlellb l{e:JItiltlIIre.IhHOe llJIl4tI}II4e TOilbtto CO CTOpOrrr,r Fe I 3331r.23ti. P.0,954:
H.: cor.rraclro AlaMCv, .qr:oiiuaa, Bepr).H1'no 6;raroAaps c.lra6ol:i :runr.rr Fo I 38gg.53.
ilpr'r cpanueu_l'II{ l[Jrl,Iri^r]o.r1tI, rleo6 xul(nr,lo \rrrutblr]il.rl, or:rtoor,rrerr,rroe cMeIrIeHI,re EN,rrrc-r;lr.ntU,rX,ruuUri (ur;o.,rO-0. 1 r\).

tlro HacaetoFl rlel)Bi,Ix al.lrel{orl Eanmrepoaort cepr{rr, To fiI]e4loqrrd,reJrr,Ho
IroJtI'SOBaTI;C-f [&H]IrrIlIll, IIOJIYqOTII'I6IMI{ o 6Orr,UrOrl Er4OIISpCIIer,l. COTAaCnO
rrllc?fiHr{M [ar.rl{r,rM, }Ia u FI" o6rruaror crroxrr{ort crpynryport. flo uar,rryvrur,r1r
'()oBpeMeI{Hr,IM Ha6fiIo[eHr{fl1,I 0TI{ JrrrHttu EBoi,il{b]e, Iz rtor,IMerrTapllfi AgaMca [2]r'to.ryT 6srrr unrepflperrrpoBalrr,i Han HertoTopoe )rna3aHr4e I.ra To, rrro DTo
i)asABOeHr4e o6yclonneuo JrrrFrrtflrlrrr [o]rJrorqeHrrs l]oAopoAa. B cnsiu c arrrM
allTepecHo 0TMOTI4TL BHa-qI4TeilEHoe oTpI{IIaTeJIbHoe cMeuIeHI4e Hd R BBeBAax
iVIe (IIIan (Shane) - 1.0, uoorre;1]rrrl1 pea)rrrBrar Meppu,nna - O.E ;\). Mrr
.IIOJIATAEM, qTO ATO B6ISBAI{O NPI4OVTCTBI'IEM Hd R IIOIJIOIIIEHtrU (CM. IIT4}I{E).
Cpasnraeac uMelorrlrroofl 1\4IIoroqI{c[eI{Hr,Ie IIaHHbre, M6I MoTr(eM BaHJrIoqr4Tb,

CrpyHrypa



IITO ItPAIiHfl.fl IIEOAHOPOAHOCTb SMI4CCIIOHHI,IX J]PII{'IIYI. B OTHO]TTCHIII4 NX CTPVfI-
Typbl, I,IITTeHCI,tB[Iocrr{ tr{ aHo}IaJrIrIrI B AJTI,IHo Bonrrbl i\ro?r{eT 6r,trr, o6r,-gcneua
no Hpar)iuei.t Nrepe B 6onr,rlI,Incrne orvrraeB, B par,rnax rr4rroreBbr rlusrauecxoro
eKpaHilpoBaH[tJ, IipurreM IIOTJTOIIIaIOUI{M Marclir4aJroM 3Aeor, frBJrrrrcTcfl rre
.ronr,xo TiO rr Ca II,Iro rart?Ite VI, FeI, Cr I, H. Ilan nrLI yBI4{I{rvI Aarree,
upu paccN{orperrr.rrl sMrrccLIoHHbIx aunrniir Fe i I , rrorJrorqamrqui,i uareplran
ilHrrorracr raH?nc aTonlt ca I. 3r'or peaYlrEl'ar flR,rrfrercfi 60aee o6u1r,ru,
qeM ro, .rro 6rrfio paHee IrBBecrHorlo arorvr\r Roilpoc), (Mepplrnru liepnonr,
IIIaU [4])

Heo6xo4uuo Tar(ffie o6parurr BI{I4.\iaHI4e }ra ro, .rro FIp r,lHor-Aa He ilr4l{}ra
r) olrrrccr4r{, a Ho nu4ua JrI{[rL B peA]iI,Ix cflyqa-flx, B To BpeMfl Han Qon Herrpe-

llr,rBrroro crrerTpa c)rtoJro Dtux tranl,rr,f RI]oJrlre eauerur,tl1. NIozHtto AyMarr,,
qTO OIITI{IIECI(Af{ IJIY5IIIIA AJI,fI AMI'ICCI4OI,IHI,IX ,'TIIITUii HO T  HB UE 6OTTSTUC,
qeM AJrfr LiOCeAr.rero IlerrpepIrIBHofO cIreHTpa, flpanga, poraqr4oHHa-fr crllYnrYpa
roJroc TiO ouoco6crByer lvlenbruerry rlolJrorqerrliro IIJrrr Henpep.brBrloro cre-riTjra,
locnoJrr,Hy aruoc{icpa Nto?fier 6uts o'rnocureJrr,Ho npoapa,rnoii n upolrerxyrnax
tre?nAy poTarlrroHlIr,rMtr{ JrrlHl{fi,Vn. HO lloJrb aTI4x ilpor,re}HyTr{oB) BepofrTHo,.
Ile3rlarrr4TeJrbHa., r{6o B rIpoTI{BHoN{ cltyqae aMI,ICClIoHrrr,ie .lrr,rHl{i,r I4HorEa coBTra-

Ia;ru 6u c rrnMvr, rrro clo3AaBano 6r,1 6onr,uoe paanoo6paal{e B IrI{TeIrcI,rBi.Io0Trir
.?rlrl{cclrroFrHhlx uralurr,i I(Jr.fI IIHAIIBIIAyaJTLT'ILIX 3lle3)1, Aa?ne B flpe[eJrax OA]IO|O
rto,qnJracca. B geiicr:eu'renbI'Iocrll na6nrogerriafl 0Toro He o6uapyrxlrnaroT.
Itrcnu ran, To rzrHTeHcaBHo0Tt, alII4ccI,IolIHLix rnnrrit ilro?r{eT cI{Jrr,Ho lz6r,tnarr,
a6coarorrro, Ho rroJrHafl rrHTel{clrB}Iocrb. Bhllra?Hcrrrlag R elrr}rr{{ax Herrpepur-
lroro cleHrpa, He MoErer y66lBarr,. OAuaHo a'ro rle onllaB[IJiBaerca n geiic'rsr,I-
TeJrErlocrrr, lro rtpaiirueit Mepe B Hemoropr,Ix t)Jrlrqgrr* gna HB lr Ho, Ir rro3ToMY
n,IoffiHC rrpeArloJrararb [JrJ{ atux vtl'lntrr,i HailI4ql4e l-ter-toTopol'o AorroJrHld'reJrr,t}oro
IrolrJroi[e]rrrg, Montno AyMarrr B[ecb o car{olrolJrorqeHlrld B co6c'rBeHnoll cr,If:rcJro

u o6 ocna6,relrrrrl paAI4aqLIu Ha rrvl'u qepea J]e?r(aql,Ie BIJrrre cJrol{, coAepTrralrrlrle
rlorJrotualolllue aroMbl }roAopoAa, NII,I noralaeM, xort{ DTo, BoSr,IoErIro, Haxo/Ir,IT-
cfi B IraBHofJracrar, c o6rqenpl.rllt{TblNl M}IeHr.Ie\'r. rl'ro B crIeHTI}ax aeesA NIc:

rrprrcyTcrB.vroT JrtrrHplu IIorJrouleHl{fl eoAopola. flparga, coI'Jracuo reoilr{I4,
l]pr4 ren,rleparYpo uop.Eqna 3000o J]nu.IE lrlIt{rorHur,trt I]poqerrT Botr{opoAIrbIx
aTOIIOR ,I{OJI}I{eIJ HaxOAI{TbLlfI BO RTOpOT,I HtsaIfTOIIONI COCTOflIlIlI{, H0 Ha Ilene
Jrr{Hi{rr flor.JloilIeirlr-fl Bol[opoAa o gx'I5 r.r oco6enso s cMS ncxfirorrureJrbHo cllJrbHtI.
3r:a auoltari{fr Mo}fier 6r,r. r, .iactraqHo cB,fl3aHa c orIeHE, HI4Br(I4M BHaqeHueM
gell a 6orsuroi,i nporrl?fieHHocrblo arrtoc{eprt. Beportno, aro LIMeer \{ecro
Ao lrexoropoi.i crenelll,r I{ B 3Be371ax Me.

I-Iago aanerurr,arro npI,I i{rlBHr{x BIIarieHIdflx T , g Eanr.ueponcHnii gcHpe-
l{e}JT AJrrr rnHlrr:r tror.irolrl€]rIIlIfl AoJr?rien 6r,ttr, Bna.ruTeJreH. ffoarcwry, r:c,lrrt

4ante Ha lr FI" cnaSlr, JrtrLrux lorJrolr1eulra Ho uorxeT 6r,Irr Aocraroal}Io crl.rrL-
rroii. Mcmuo rrpr4Becrr{ cJreAyloulme arlf,\ri\{erlTF, B [oJlr]3y [l]I4cYTCTBIrfl Ro-

AOljoI{a B rlorJrorqeHlrr4 B crrer{rpax I\{e: 1) cucreuaT'i4qecHoe oN,roqeHrre (ono,no-
0.4 A) [trn FIo B a],rr{ccrrpr. }toropoe, [or]uArlrIoM-v, r]lytr{Ho o6'rscur'rrr, IIHaqe
Har{ BJrr{frHr,reM Hoilrfro}{eura Ho B rlol'rrolqe}Iuu; 2) corJracHo [[rxoro (Jov [5l)
orroJro i)rroxa NrI/iHr,1N[yMa, HOIAa SIIi4OCir,rOHHrne .tfirrr4rr BO[OpO[a uCqeSaIOT,

BoAopo;1 na6rrogaetcr{ B rlorJrolqeIII'II,I; 3) uenoroparl Bo3Mo?nHoorb I,IHrep-
lpeTarlfir.r plt3ABoeHrrfl H5 u H, ItaH peByJrr,Ta'ra nJrilrillI{.s oooTBeTorByIouIIrx
ruuni.i trot'JroutreHl{a H; 4) Henoroparl aHaJrorrr.,l r{e}r{[\' clexrpa]\{I{ riol'JIo-
qeHl{s Me u gM - oM.

flpucyrcrnu-e nunuil rrol'JrouleHrlr{ BoAopoga R BReBAax Se u 'reu 6onee Ne
r peAcTaBJr.fl eTCrI SIIalItr{TeJrr)HO M erlee Bepofl THbIivl.

Boalromrioe HaJrrrartrle BbrrxeJreTfiaIrII,Ix ilorJrolqarcul{x aToMoB BoAopoAa
B BBeBAax Me rantepecuo oaMo rro ce6e. FIo n ce.sar,I c orlrr{ vpeenrrvaitEo rpYA}Io
cneJrarB xaHoe-ul46yAb BaHrroqeHl4e o co6crBerlHo car{ololJlorqeuua. BeponT-
HO, nprloyrcrBlrror o6a q]anropa; B ltO"rrb3y rlepBol'o roBopldT Ha6rrc[aeNl0e'
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cucreMarr4rrecHoe cMeuleHr4e Hd Ha 0.4 A r.l 4pyr.lre QaH'ru, B rroJrbs\r calro-
IlorJrou{eulrs - ocra6reuze Ho B BBeBAax Ne z Se.

..f{an uccne[oBaHr{fl Borrpoca o caMolorJroilIeHr{r{ ueo6xo4iluo o6pa,r.r,r,r.scrr
x Quonetonorl -{acru cnenrpa. Han 6r,rro y}Ke yrroMflr{yro, afloMarrr.rr4 ts

JrI4HIrflx {, -I-iru rrilr,r Aa?ne-H6-Hr6 }roryr 6urru ygorrr"rioprr"rrono o6:r,.s-
clrerlIi,Ir baJrlllepoRcxnir Aer{peMeHT a4ecr, 6oree ilJrtr MeHee <ucllllra.rrsnr,rii>,
i{allpl{Ivlep, r{an B 3Be3[ax Be una n xpolrocsepe, 3ro yr(aSr,rBaer rra oMrrcor.{ro
B YCJIOBl{-flX OII'J'IIqECTTI4 TOIIROIO CIIOJI, ITOTAA

-'2'A^:#,i'z708 NHl.

Ifo sara6otce rlrtrepecHo, qro rraprAy o (lrollMaJrr,HbrM)) Aer(peMerrTolu rra-
6rlogaelrtte rroJrHble IIrITeHCItBI.Iocrrr tsbrcoxr4x .ureuon Eaxrnte4ono.i,i ce1-rr,rn
3rra9r{reJrE}rr,r. 3'ro 6pocaerca B rJraSa, Tan Har{ fipu urrpr4He nvuuii rropfr[na
0.6 A xonrpacr Me?nAy rarirar{rr Jrr4}urflMtrr xan Hrf u uenpepr,rnlrbrM crre11rpoM
Bbroorr. Harull r4Slreper{r4fr [aror [Jr.fr [], rr 4ame gan Hr, 

-sriare.rre 
[Jrfr g]iBr,r-

na,T en'lnoii rntlprlllIn >r-l .0 A. Oueurguo, arro, xorf{ Toqlroorl Tar(rdx u3MepcHtrrl
Hr.r3na, [ol].rrAon nartAer-ruort BeJIr4qrrEL,I [paBr4Jrr,Hr,[i. B ctyuae paBHorvrep-
Horo cJro.g 6onrrror,l onril.recnof,t roJrrquubr rroilHarr r4rHTerrcraBrr()crr, Br,rpaE{aer-
cn rlopnrynoit t6l

_ u*wr,rl1 cli,.

B o6rqeu cJrSrqs" -11 rroxtno paocllarlllrBarr, naH cpeAr-rrcro uHlreHcr4slro(,irrr
Boa65r211g31gilIero r,r3rvr{er.rrr.fl, rtoTopafl Mo}r{er 6r,r.rs onpe4eJreHa ua lpgt}r.rrr
c[eHTpaJrbHor"r Jrr,rHr4r4, B cayvae TepMo/{r4:HaMr{rrecRoro paRr{oBecr4fr 87, er:rs
lpvnnqlra Hr.rpxqp{ia - flnauxa grn To (cornacrro reopr,ru nyrrncroro paBHo-
Recutl - rrHTcr{cr.rBHocrB uSrytrer.rr4-fl or Hpa_s Aracna). floorouy, ubrpa?Hafl
I4lll'reperrHoe .E n elnnnqax r{rrrcHcr4BHocrr{ Helrpepr,rBrro|o cneHrpa (pegyqu-
i)\rrr rrooJroAHroro rr slraqenr,lro gnn xpan) , l,rbr rroryqaew ElB. (B narueu cJIyalae2
O'I€)BUAHO, rlpel[oJrafaeTC-fl, aITo I,rMeer Mecro Tel]MoAr4HaMr{qecHoe paBrroltoome
AJrfl 7 nopagxa 2700').

6

l4uterpan.f $-, -trut:, d)' 6r,r.n rasy.1s1r noppo6uo B reopr4r{ xprasor,t poglL.s
0

Ala lunl'rit rol'Jrolqelrl4fr, pI aror peByJrrrTar Molnet 6r,ttr r-renocl)eAcrpelrrro
[puNIeHeII Ii I43treliL]ITHLIM 3Har{eurrxtrr EIB AJrfl Drruocr{oHrrr,rx Jrrrgr{r-{. 06pa-
urirrrcr, rt Hprrror'i pocra, crrrr3rrrBarolqeii 1og ::,:: " 

,"r 
#;,r{ri I:ruJ{rr\,r,

qlro rlln AaulroM -B calrouorrorueHr,{e 6yAe.r relr 6orroure, areM Menbrrre B2!oo;
qeM 

_r{rrEre Te}rrrellarypa) Tetrr paHblre Hacryrrl4T rrepexoA r-ra Hpranoii poot,a
or 45' BerBr4 n npoNrelnvTouuort. flpr,rlreHflrr BTrr lraccyffi[eur,rq m Eanruep,rrur*
.lIl'ItIlIrIM, tllli IIOJIIII'aeM, YTO pflC0r\{aTpl{Raelfafl qaCT6 CrtenTpa OqeIJb OI,paHr4rrel.Ia.

flplr 7:3000' caMonorrrorqer{r{e AoJr?nrro 6r,rrr, r,,rqb sa,vorro AJrrr DnRr4-
narreuruorii rrrrirpl4rrr{ onoJro 0.50 A, cJreAoBa'reJrl,Iro R HaIrreM cr)rqae gnn II",
Ir Aalr{e AJrr{ er(e 60ree Brrconr{x qJreHoR. Ognarto, xan 6l,uo yttoM-flHyTo ]Jr,rnre,
YcJroBIIfl orrrl4qecHlr rol{r(oro cJro.s clpaBeAJrr{Br,r no npaiitrer,l Mepe Ao }Io.
Bepoarr-ro, rraAo r,rcnart o6nacneru{fl B ToM, rrro BHaqetrue 2LaoB r,l 4erto,r:rrr-
lrerfr,Hocrr4 sr.raqureJrr,Ho 

-B6rure, 
-reM 2A(,) x (tynHqraro Hllpxro$a 

- fltrar.rxagnfl T Irop.rlAlta 2700". N{omuo rroJralarb BAecb r{exoropyrc a}rafioruro c r{r]jrLa-

lIIreNr <ryp6yrenrHocrn), HeAaBHo orr(pr,rr6n\{ Cr.pyne (Siruve) vr Drrr,nrr
(E1vey [7]) " 

]renoropr,rx peAxr4x o6ren,rax pauurrx r{rraccoB. B ,r,rcoop,r"on
cilyqae fipucr4na JreH{tr{T, rroBr{Ar4}roMy, n 6o.rrruu4x Manpocxoflr4qec6r,lx [Brr-
?T{cHarrx, clrJrr,Ho YBeJrrrtII{RaIouIux Brraqeuue Atrl . }Io r r:.nyvaor pMr4ocrro}1lt,r,\

. a:af $
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"lIuIIfiit, o HoTopb]x IrAer ilcqr,, lrellexoA rra nlloN,relH\rror{HYIo .{it('1'r) tiJltI}r()ii
pocrra 6yEer 3aB[cerb or (pyllr{rlr{fl 82L(o11. Ha6rroAaenrafl mr.{pr,IHa uMIIccI{oll-
rrr,rx Jrr{Htr{r"r BoAopoAa n 0.64. eqe rre ilpelo[pe[e.rrfler] AoMr4rrr,rpyrorqer.Yr po;rr.r
Marillocnonlrqecnl4x geumeumii. Nli,rnoriaineu n gpyi.oii pa6o're, qro 6tlrr,ura,1
rIlIl)I4Ha DNIITcoI{oHH6Ix JrI,IHr,Ii"r H no ncer\ BopoflTrroorr,r qa0Tr,rqHo o6r,gcltscyrr,rt
ld0Ter{elll4eM ra3oB HapYxry, I-nanaafl rllr.rrrr4Ha (rropMa"lrbrro|o) /{eu})eNI(,rr|ir
B:lBoBAax Me;reinut, rIoRrIALIr,IoIlv, r] Tol,lr.Iro goa6.\r?ItAit()lrlee I{iiJrYrIeIII4e n,ntt
:)}tI4CCI'IOI]HOI'O OIIEITTPA BIIAq'ITEJIbIIO OIIJ]bHEE, {ENI 10, I{OTOI)OO OOOTJ]ETO1'I:},}'OT

repMoAi4HaN{I,IarecHoMy IlaRr-roBe(rrrro AJrrr 2 nopagxa 3000", ecJrvr Ro()6ule
MOEtHo lOBopI4Tr, o HaI{oNI-To o6ltaaouauur4 AMr.rocr4oHnr,rx ;rrtrnnili TIllu TaHI,ix
fl r,IlHlrx TelrrrepaTypax.

Nloinuo nplrBecrld IIo0r{oirr,no iiI)I.ylireHToB B rroJrbay rrpeAloJro}HerILIrr,
q1'o B aBeBItax Me onefiTpbr rrorJrotrieHrrtr 14 oMt4cc\ror{Hr,rr;r Heaanucr{Mli, r{ rlpo-
rI(txoin4oHlre roro I{ 11pyrolo o6r,rronfle'rcfi paafiflrrHbrlru 0I,{BuqecnrlMtt rlpo-
rlc)ocar{I{ I4 ycJroRl,Ir{uu. 3;1t.cr Nrr,t HaxoAr{M 8 xal)aHTepe BafibMepoBcr(oro
AeKIleMeHTa yHABilIruo Ha To, qro ,Irlr(..crrolrur,ri,i crrenrp R BB()B[ax Me ne cBtISaH
c {orocrpep}IIrrI I{BJrvrreHr.roNr, rrl}eTrrle ncero o6yc;ronnlnaror[r,r]r reMrepar.\'l).v
a'r'nrocrlepHrrx oJTorlB r.r o6rqnii xapanrep cneHrpa rr()r'Jrorqei{I{rI.

3rot peaynsrar col'fiacyerofi c relr, qro Hparlue rl))'Aruo rroitrlTr rloflIlJrc-
rtl4e 0NII{CCIIOnrrr,Ix ttr.rnttr:'r n O6rtqHr,rx ) cJrOBr{sx nprr TaHOii t.tugnoi'r TOMirepaTyl)e,
tr oco6ennocru nr'rnlrtYrolo.,TL tbr(roltol'olroTerlql,Iara noaSlrxrAer.Jtr.Ifi,nar{ }'I n Fe II.

tr4OI{ LISORAH HOE'ItE"IIEBO

/{:ira rranoteitbl o tfursr.rvecnoli DnpalrupoBarrrard oqorrr> Bairi}to ilHlTL rrolle-
lIcHIre irr4Htr{r"r r,ror.ra Fc II, 1]o ltacro.flqet.o BpeMeHI{ ne 6r,rto noo6ule yBepcr{-
rrocTa B ToM, eoTrr ,lrl.r aFror,ra,fr4rr B xallanrepe rrurait Fe II.

,[eranilroe-r{ccJle,qoBaIII4e }IrITcII0Llnnocrei,i xuttwiiFe II, ]-.rraRH6t}r o6paaox
.ll crlortTJ)e o Cet,i, npI4Beilo Ii o'tt(pr{T'I,IIo Hec}toJrr,Hr4x BaMer}rr,r-y anoua.nr,rir.
Oco6eutro BaMeqaroirr)IIo rroqrrl IroJIiroe oTCyToTBLre oN{IiccI{oHI,rbrx arnutri.i
n aenetroit qaorl4 (lrlcltrpa 3RLrlll{ N'Io. SAect ne na6;rio4arorcrr trrtwuw 4g24.
5018, 5169, r;;,276 u 5134.0, rro'rr,pr,re u ,;ra6oparopr4r,r r.r (lrreRrl)ax Il).[r-]rx rtt'-
6ecui,ix re.n o6t,i.rno Ho vcryllatirlr lr I,Irlr()l.Ior,rRrrocrr{ 4233. Oqelio p"21i i, rra6.rro-
,JIarcTCtr roJrBIto 4924 t 504 B, Ho'ropblo ui)o[craBJrflroTcr{ orr.rrrrnoc l]it r(}x crrehirl)o-
r-paMr\{ax, l]Ae IIB Hari6o,.rec) crlJrr,Ha.

_ I-Ia {rrzr. l qarra alacrb N{Irllillorpotorpalntlr cnenrpa NII), B yHlBairr{uilr Br,Iirr()
<l6ractr'r rloJroll(oltrle LrlI'Ielle{iYloqrlx TIac nrtrraii rronaBaHo ,rrp<ror,arr,.. Morrtlro
Bl4AeTb. IITO BOC 0MI{OCI,IOlIltrne dTIIIILII,I "TeHta.I BHYTI)II CIl,lbIIbIx IIOJTO0 IrOr..lo-
r(eIIrIn Tio: a(5.3), a(2.1), a_(1.0), a"(0.0), e(3.3) r,r gp. /{;ra 4g24t,to,r a{r}ron,r.,
IotsuAr,r]roM,y, BI,rpaTr,ies c;ra6ee. Hall6orc,e Bepofr?rrar{ rl)rrrrl,lua J)a.0o1rarpfl-
BaeMoii aHoMaJrl4i,l tsi]ttJrioqaerct{ B Totr{, qro R lreItoToptlx ll[tcrorax r43Jrvqer{I4r-,
r4oHoR Fe II ocra6,t"sercn rrolJrorlerrrrlel[ troJrenvraun TiO; cra r.[rnoreBi_\
6r,rra rr,tAu4rJvTa grn o6rncl{errr{j1 aFroManr,rll n r,iuren,,r,ri,uocrq Bo/Iopo[rrur
nraHr'ri''r. otcro[a Moilrlro tsrlr{Jrlorltr1'rb, qro ul][yr{aloul{.] aTo},Ir,r H l.r uouir Fe II
r{e Jre}HaT no Hpai:neii lrepe B rellxrerr c;roe atlrocrpol)rn ancSn NIe, u, Tar{I,rM
o6paaol,r. B DToNI oTllo[tel{lrla ITCI] &i:It]JroI'I,II,t c tloBlntll,t, }IoBorro[o6ur,ilrrl r,rmr
SBeBAaN{Ir Be. trlnTepccHo Bl,IflcHI,ITr,, coI'Jraorro Jrr4 noBoAeirr,re J[pyutrx JIr,rurii.i
Fc II c ar.rarr l)eily,nrrrrtrorr.

_ cua'rara_Mr,r paccr{orpr,rM lioBegcHrle rex Jrr{Hr,ri,i Fe II, Korollr,re B {pyg.rx
o6remrax o6u.rntt HeMrrolu{xr ciladec Jrr{In{r{ 4233. Eru ,,rrrrrrr, 43bZr^4bOB,
4522,4549 t1 4584. ua rrr.rx 11508 u 4549 sorce ue na6"nrogarorcfl B ,,lerttpax \,ie,
fiurrua 4584 v 4352 na6nroEarorcfl oqelrb lregno r,r cra6r,r; ualllorr.rR, Jrrrrrr{,q
452L ua(tmQ4a(lrcFl rlacru I,I r{oBoJrbFlo cI4Jrr,Ha. Bce olo Nrox{er paccMarllrrBarbcrr
riart aHoMafir.rft {Io cpaBHerrr4ro c TeM, qTo IIa6[IOAaeTCfl B .ra6Olraroplrilr c]reii_
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''rl)ax Il)\rlr,Ix He6e(,rrLrx o6'r,oHtos. ;["uu ;rriHr.rii 1+i84, 4549,11508 ra 43ir2 ano-
-uaJrlarr rllo?r{er 6r,t'rr o6'rsclre}ra RJrllr{r{r4LrM r()Jroc'I'iO: a.(.3,0)R", a(7.3)Rr,
a(6.2)R, ll a(7.2)R.. B cnyuae 41152 rroarrro ral(Hre rpclAlorralarr,, rrr'o Hr,rilxo-
roMneparyprlarr JrI,rI{I4rr CrI4351 .77 ln'prter cyrqecrBeHHvro l)orrb. Hri rpn-
cylrorBr4e 4i352, ran Ere HaFt co oTo?I{[ec1]BJlo]tr,re c Fe II, (toMr{rrreJrbHo B riBeBAax
tr'Ic. IIAstr JrI{ Tax}rte} I{oBoirr,iro oritJrrrHafr ,[ur]ilrf{ 4521"./.t, la6;ntogaoirran tt N4e,
Moir{ei: 6r,rTr- yrepe}IHo oToirrl{eoreJrel{a c FcII 4522.6,3,ra .nrHur{ urrar{rrl'oJrb}ro
'(lI4JrbTteo, .rcu Fe II 42:13. FIo ranoso 6i,t trte 5r,r.rro npor.roxoltrAeHlre JrrrHlrrl,
na6rro4aerrroil s6nl4slr 4522, olra 3acJry?rrirrraer Br{r{MaErrlfl 6narogapn cuoeii
ilFIaqLITeJIr,Hoit ur-rreuonlrl{ocrrl, trro lvloTr{er 6r,lr:r, cnnaal{o BAecb c oTcvTcTBrlel'l
n gtruuoi,i ci6nacru rrorroo TiO (6,rrultrai.iuran trorro(:a a(6.2)R" 4506).

IIartorrerl, Mbr IIoJr?nHrJi ]H&B&1'L lla alloNraJrrrro R Jrrdrrr4r{x 4'233, 4179 tr
.{i73, 4nn fioropLIx nepxulIii ta trtrirrirr,tii \'l)onrrl,r :lrrel)tr,rrr roar,urr ollrrrranoBL,r.

4565 4762 4954 Stbtd 54 4B

4tt;i 4!t2r' .50/8 5/69 5270

(Due. I. Mi.rripo{rororpaunra o Coti

l3 'ro npclrn rtan n ,na6oparopl{r,r }I B cueH'r'l)ax He6ocHr,rx o5renros oTlroflre]rrde
rnrc,ncr.rnnocrer,l otrx nnuBlii orto,no 10 : B : 5, n BBe3JIax Me (o Ceti) ono
rlpu6rr,rarrrerr,Ho 10: 20: B (n o6oux cr]vsa.sx ,rrr'reHoffBHocrr.xutmtr'4233
rlpol4slloJrl)Ho IrpI,IIIfIra l)aBlroit geCar:n). JTIa arrn-r 'rpex tunr,rrYr 4179, nonngw-
M0MY, iIC TICHaE(eIra florJrouleHuem,4LT3 Bo3ilro?nlro ocuadnena go nenoropoiir
crerreHr,r orreHr, cila6oii ro:rocoii TiO a(7.1)Ro. rlro Hacaercrr nrauuz FeII
/+233, to ol{a, RerpoflTrro, Haxo[tlTorl rol{ BJrrrflHrreM HpbIJra cntsHoii peao-
trancnoi,i ranr.rn Ca I /+226 r{ Irl,r3l'toreMncparypl.Ioii rnur,rra Fe I 4232.7 (noone4rrccr
rJBCrByer rra BaMeruoilr acul,trrerprlla gN{Ilccuouuoiir ,trlrHulr FeII 4233).

1\{r,r ue paccMarprrBaeM B[ecr, 6olee c,ta6r,tx ;rr,rrrnilr Fe II: ourz ii.ror\,.r 6rrrr
IreBrr,qr4Mbr lrpocTo B cr,rJry csoeir cna6ocru, a ne o6-saa're.nbr{o B crrJry ar}$exra
EHpalll,rpoBalrrrfl rrepeS [o]rJrOIue]II4e. HO neY.leI{I,Ie Rcex cr4JrBIJrJX ttuttttit' Fe II,
mart. 6r,Iuo l]or(a3aHo Bbirrrgr BbIfIBJrJrer pgA aHor{aJrr,ri,i, rtoropr,re BCe x{or-yT
6rtrr, ygorrerBopr,rrcJrLno o6r,ncuelrl,r B IlaMHax r-I,rrroTeB6r {rnalr.recxoro Snpa-
I{I{poBarrr{fl. Ero p€rBHo0uilbHo yTBellHtAc}MIo, rrro cllelHuit a(ul)eH.rr.rnur,rii.)rpoBellb I43nyqaloql4x r4oHoB 111a769 r{JrI{, no Hpaiir.reii lrepe, He BrJrLre, rretul

[0/6

1t

6t,59

4tt;i 4!t2r' .50/8



ylioBel{b rrolJroxl,alorul,I}i }IOJreitYJr I4 arO-l'IOR, ts:OTOpbIMI4 B HaIleM cryqae
nr.nsrorcs TiO, CaIu Fe I.I'Ienl"IsHue I'IoHoB FeII oc'na6'IreHo B qacrorax,
6nlraHr,rx H qacroraM rIoI'JrorueItE-E AJrfl TiO, Ca I ll Fe I.

Cpanueurre rroBe[eul{rr nttutrii Fe II n orenrpax aneag Me u Se AaeT noA-
raepritgeuue ar.oii rr,rrror:ear,r. fJ 3BeBAax Se uonocr,r TiO c,ra6ur r{JrI{ coBcel\4

OTCyrCrByIOr. H CorfiaIIeHIIIo, na6urOga,errHr,Iit MarepIIaJI, uOay'renunii
s Cr,rl{euie (R Gem., R And.) u ria Apyr.r4x o6ccpBaropnax [B] oueur.6egen.
Hensan c yBepelrHocrr,ro cr{aBats, rra6.nrcgaerc-rl .[rr ran]r(e B BRe3[ax Se ano-
MaJrI{fl s 4233 : 4L79. C 4p-vroii oropo}Ibl, BAecT, rrplloyrcrB}rlor oMI{ccno}IHLIe

JrrrHr{rd Fe II 4584, 4924, 50LB tr{, BoBnIolI{Ho,4549, HaH paB re JrIIHIIu, Horoplre
r-re Br,rAHbr I{JrIr eABa BITAHTI B onenrpax NIe e cury Enpallllpyrcrqero atp{enra
co cropoHbl rroJloc TiO. Ilalo 3aMeri{rb raFi?r(e, 'rco 4352 3HaqIlTeJIrIlo trlIJIb}Iee

n Se, trente;rra B Me. Heaaeucr,lt{o oT Toro, IIprIHaAJre?Htr{T JrIr I,IJrtr }IeT ara ltllr]?7fl
raonSr Fe II, ee ycuneHlre B Se, rtt)nuglr1\,IoMy, cB-EBaIro c ocJraSJreH]IeM I1JM

orcyrcrBr{eilr rroJrocbr o"(7.2)Rr. Bce aro rlaxolllrcrr B corJracIIIrI c rerI, qro EarL-
ueponcHr,rr:r AenperlleHr I{g : H, : I-I; B BIleBAax Se rror]rlr HopMaJrLH],lii,
B ro Bper{.s fiafi B BBeBAax Nde, a oCo6ennoo.rll B rIoB[I{lIx IJoApaBIIeJIeHIlr{x,

aHoMaJrr{fr r4rrltelrcr/rB}Iocrrr BoAoll oAril,rx :rtrnnii oqeHb 3}IatlIlTeJrL}Ia .

Mri lrnreelr cepbe3l{Trle ocrroBaHr{fl rroJrara.rb, arro, rro Hpairueii llepe e6nl'rat't

aIIOxI{ MaHClINIylIa, MaTepI'Ifl, OTBeTCTBeHHafI Ba IIMI,ICCIIOH}ILIe JIIIHIT\I , AtsffEteTot{
paArraJrr,Ho Hapyffiy, u B arol,l cJrYrIae pasHrIIla R ;ryqs361t cltopocr.flx paSilutl-
Hrrrx aroMoB tr{ LIoHoB, .ooBI,III,I]IoNIY, oalraqaer pa3IIrIqY n rax a{QeHTIIBiIo\'I
ypoBHe e atuoc(repe. flprnnro cqurarb &.}rlieltble cltopocrl'I JI,nq H u Fe I
paBHLINTII. /lmoii rIauIrlJI I] ctlel{rpe o Ceti [5, crp.314l nouorHllreIlblloe
cMeu{eHrre grr ,rutrI,ir,l Fe II roprgHa 0.09 A clTnocr'rreJrbrro BoAopoga u Iruano-
Tel{neparyprl},Ix DMI,IccuoHI{EIx;rnnraii. Ba;+irrocrs Droro rpanta oqeBragHa.

Mr,r rameeru /IaHr.rLie IUrfl rrHAurrlr4yafl6I-ILlx annlrit ToJrbr(o [;rs o Ceti (l\{ayrr
Bunr,cou u Cnueiaa). Hrrme AaIIbI orl{JrollreHr,lfl AJTTIH BoJrH lrr'ruuft FeII o'r

na6opatopubrx Brrartcrrr,rr:i, [pyrraur{ cJroBaMI,I, c\{elqeHl4rr Fe II otuocl'ITeJTLIID
H u FeI.

TABJII4IIAII

). Jraoopa?op,
I ,uayer II Rzrscot I Cgueua
| (amoiil 

1

FC

), raooparop.

rrl38. 38 (upepcri.)
tt17il .47
4178. 86
4233. 16
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+0.04

-0.12
+0.01
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f{ne uoctegHri.l (irprJqnit 6unz o'16poruenrt /{ixoeu, r{ ero Ba}irrrorrerlr4(,
o lroJro?Kr,ITeJrrrI-rO\'I C\r(:)rrIel{I,1I,I Fel II npaHTrrqectir4 o0FroilaHo ua ;rlanra.gx 4t38
w 4233. Cr,rueuattxne Ha6rIoAeHl,lri raHH{e [oA?Bcp?r{Aaro:r 6orrruoe roJroiurr-
TeJrbrro0 cMeillelrr're AJrfl C',rtrx ;rttur,lii. oprrarto rrMeroTcrl cepbesHEre Bolllla-
?fierrr4fr rrpoTrrB oTo'4rnecTBireIII{fI IIe])Boii ilg tII4x c F eII:

4) 3ta Jrrar.rr,rrr rrrrriorga ire Ha6JIIoAaJracb B crrenrpax Apyrr{x He6ecHblx
o6reHroe (xporrocrlepa, I{oer,re, Be n'r. A.), n,ro Bpo^.rfl fiart Bce [pyrue pao-
cMorper.rr-rbre Rbrrrre JrrIlIIur Fe II ua6rroTlarorcr,

2) 3ra Jrrrnr,rrr He Ha6JrloAaercrr ranifie r,r n ra6opnropr,rr4, r,r ee ). BErarr{cJrel{a

Teoperuarecnu. IIi,i oArla rIB Apyrfix aHaJrorrarrr{o flpe[0naaal{r{brx JlrrH}rr:i He
rra6uloganacL H?I R ira6oparopnv, fiLl B crr€)nr]lax IreSecr-rr,rx rer.

3) 4138 - cr,rJrr,rrarl JIIIHIIT{ e Me, BHairrrTeffr,Ho crurruee 4233.
9r:o naoaetc-E JrI{HI{u 4233, ro HaAo BaMeTr,rTr,, qro r{a paccrofiHrrtr{ oltoJro

0.15 A (npr,ruulran Bo BIITtMaIII,Ie o6urluoe cMerr{errr{e Dlrrl4ccr{oul{r,Ix llrunli)
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rrMeercrl cI4JI6Has HI4BHorel,IfleparypIIafl irIrHI,]fl flol.JrotltrelIlln ]'e I 4232.74,
r{orepafl Morrrer BJrr4firb Ha rroJroxreHrre rrl4rrrrz Fe II 4233. f[ei,ic:rnurearno,
nax{e rrpll yuepeuuort [Ircnepcula JnrHrIfl 4233 raxtetc.fl yffie [pyrrlx EMI{ccIloH-
Hr,rx nr4Hr4iiFe II u flpu 6oil],ruort glrcuepcr4rr npeAcraBJrflercfl aclauuerpuvnofi
B cnefirpe o Ceti [2, crp. t4]. Ha ocHoBaIrIrI,I Boero Droro Mr,I c]tJroHHr,I H 3a-
fiilroqeuuro, qro He cyulecrByer ulaxartor,l paBIlmqLI B JryqeBr,Ix cxopocr.rlx
IIJrfl r{orroBFeII ll aroMoB I{ lrFeI. O4uaHo B cJrelylou1ell pa6ore 6y[er uo-
HaBaHo, qro n 6oree uoa4urae rpaar'r aTo r{e o6flBarerbHo co6rlo[aercfl.

lr[B pascucTRa. ,Tyr{eB}rx oltoltocreii r,l 6o.rrec ?rJrI{ MeI-Iee ou4l'IaroBoro SIra-
rrerrrarr Arrrr anparrrrpyrcrqefo c{iQeItta gn-n I{, Fe I lr Fe II cneg.lrer, qro, rlo
xpai'rueii Mepe oHoJro MaHCLINIYil{a, H3JrYqalo[II,Ie aroMLI u rroHLI, o Horopllx
,l[(]ol> IlrAeT perrr,, pacIIoJrorr{(]llltr rlpn6lnalltr-.JrI]Ho B oIIHoM I{ TOM }I(e CJrOe,

ttotol-rr,iii lre BbIIrIe cJroer,, olrRercrBeHlrhIx :tit creHTp rIolJroruelrl4fl.
flr.rcHonr,Hy, HaH Dro c,;ier\rer i,Ie /(-vuena [9] u paanoorl{ B cl{opocrflx

iVe}Ir[[V DMI{C0rIOI{HLIMI{ JII,IHI{t{NII,I LI JITIITI4TIMVI IIOI'iIOlq(iI{IIf{, E3JIyqnlgUln,
MaTepIrfl [RI4]neTCfI pal{naJrr,Ho
Hap_Y7rty, ]\IbI IIOIHeNI Olntr{[A]rr),
vr:o cr{rrlenr aHpaHr{poBalrlrfi N{e-

rrflorcn c {raaor:i. floarotry ll3yrie-
nr{e,rtsMerrenuii anouarui,i c tpaaoli
Molr{er OJryEtI{Tb OC}IOBaFIZe\{ }Irr-fl
clyinfleHtr-rr o6 uauenenl4l4 oTl{ocr{-
.reJI Lrroro ypoBHfl MarepI4!I, oTBCT-

crReruoft Ba Ex{IrccI4oIrIrrIC Jrl,THnII.
HalrSorec. rroJrHLIe [aIII{LIc rn,r
?rMoeM Il,rrrr muruft Fc 77 4233,
LL79 w 4173. flart3.vrrcL cnt\r{lll:r-
crtI4MI4 LraSJrIO[eHI4flMI{, a Tan}rre
oqeurtaMu f[moa [5, orp. l]09],
r{br MolJr.rd o6rrapyirtnrrr RTToJT}IC

SaMerrrclc rrSMerreHr.{e c t{iaaor:,r

orHocr,rre,rrLuoi,i urrtencr4Br'rooTrr r)'rr,rx rpex .rtrarurfi. Crramentrr,re BHaqeHurI [fir{
loe 42i13 : I*179 ilpe4oraBnerrLr rlarpr,rr. 2. Xotn nrr,r r{MecM Aerro Bl{ecrr Jrrrr.rb c
oIIeI{lta}ILI, U He C I{SilICpeHI{Lr1\{l'I I4II1eHOT,IBHOCTflM}I. peaJlI)IIOCTL YMOIISilIeIII4fI
ar{on{aJrrrtr{ c Qaeoil He BbTBLIBaeT coMIJeIrfirI. floc'rerrenuo orr'rourerrl,re I{HTerr-
or.rBrrocrr{ cTper[ri?cfl ]r rropil{ilJri;rroMy. MonrHo rronailarr,, rrro DToT or!{ren.r
He il{onrer 6r,r.rr,upr.rrllrcalr r4ilMeHeHrlro qr4cra nol'Jrorqaroqrrx aTor{or; ff MoJreHyJI
itan rlrlrultqlrra {aer,r. Ha6rroraerwoe rrRJTerlue, [oBl4Arr\tor{y, ,qorrlrruo (iutr unrep-
rrperI4poRal{o B Tor{ cMLlcJre, .rro orHoct,trenr,Hr,rrt ypoBcrrr, IrBfiyqarorqux r4oHol]
Fe II nognepnten 6oree prJrr.r Lrcrrec IrcupcprnBrrrJM r4arvreuerrrrrrrM c tpaaoi,i. BcJreII-
{l.rBnc rroro B l.(aJrerrue draar,r lipoueHr, errrx rrolroB n arnroc(tepc o6r,iquo MHor.o
fiLlrrrc, qcM cpe[rrlrr,"r lrponeni, nor;rorrlalorrll4x aToMon rr NroJrcrryJ]. Eto, a Tar{}6c
to o6cT oarcJlrrcrBo, qro, rro npairirreil Mel)e onoJro MarlrclrNrvMa. r{orrLr Fe II r
iltoMrr I{ n Fc I ue or4enerrln Apyl oT Ap\,I'a, rro, Ironr,r4r{rfor{\,r, Jrc}r{aT B oEHoM
Itt toM rme c.iroe (nepoarlro B uninnert) , fro-HoRoMv ocjllelqaIoT rrliorleccr,rr i,rNIolo-
frlr{c }rocro n a,rlroc{epax aBea;- Me.

HEffTPAJIbHOE }ITEJIEBO

B npo6renre Dnrrrccr{oHru,rx;rraulrii LllvtreHue aMrrrcor{oHr{LIx JtltHl,ut Fe I lpeg-
craBJrIreT oco6eHflLrit I{I-ITepeo, B qaorllocrl,r B oltHolrleHl{r4 npLIMeHI4MOCTT{ 3Ae0L
fl{rroTeilbl {rlrauuecnoro Dr(pallr,rpoBaHprr{. Eror atp{eHr EoJrTr{cH r,rrparr, trJrr{
,3mr.rocr,roHrrrJx nr,rurnl.l Fe I oco6euHvro poJrl, TaH nax ]lcerya coBceM 6nusxo
It iIOCJI('.IIIII{M AOJI?fi}rLI IISXO[t4Tht:rl IIOBOJILIIO CIIJIhHLIe (.:()O1'ReTCTBYIOU{tle

-t?t"5 00,f o25

@un. 2. tr{arrenenre orHouerrfifi ranr.encfisuocreit
.rrrnnraii Fe II 4233: 4179 c Bogpac,nrrr{err r[aarr

o (lcti

1,3



a6cop6qnonr'rr.ttt ntturrrt Fe I. (Dtal;rt.{ecHoc t)HpaHI,lpoBtiuue gta I?e [ (3u,),
co croporli FeI (A6c.), Bo3\ro7nuo, ilaixe 6o,rec Bl{aqr{re.{bHo Bo }rrrorrrx cJry-
qaflx, qerr co cropolrbr TiO u gp. Nlnoloe BaBI,ICIIT BAecb or cneulealta Fe I
(3*.) orrroolrrerrbuo Fc I (A6c.), a rarrir{e or Henoropr,rx r{IIbIX {ranropor.

Br,ule Nrl,r oTMcTr,IJri.r, rrro paAllaJrblrarr r)nopoolrb AJrr{ aMI4ccIlIoFII-IIJIx ,nnnlri,i
I-I, Fe [I u Fr-. I olr,rrraxoea l(irr{ r]noxrl omo.[o x{amcl,trryMa. Vm ogno aro A.ae'r
ocr{oRitHr{e AyN{arL rrro, rro nltai.irueri r,Ielle oxoJro l:)rroxll MaKcI4MyMa, coorBC,TC'l-
BVrouirlri itToNl}rr r,r r,roHf,I HilxoAt{lr0ft rrpu6.unalrreJrLHo I{a oAFIonI Dtp{entnnr'iotut.
ylloBHe n a'rl,rocrfelter, II rrro, c,rleAona'reJrslto, dnar,r.Ie0iioe DHpaHul)oBaHI,Ie

AOJIIT(HO r,r1\relrb Mecro I(J[H Fr: I, crcnt,t ot{o I{llee? Mecllo AJrfl [I ll Fe II.
Bunonenne tsofipooa o rolr) 0riaill,rJi.ro,l(1ri "utr {ttlrrlvecltoe E}il)aIIIIpollaulIe

oAuuar{cJBt,rNI r{Jrrr }IooqlraaiioBtrr,r o6paaolr Ira ENrrIo(jr{oFIHbIx JruHr,rf-\. cooT'-
ReTcTB.yroIrII4X RUCOHtrlr rI HI43It1,Ilt r:lrr0]I'€)'rIIqoCItI{NI 0OCTOfIIII4f{}t, AOJI}rtllO
I,rMe'r.b 6onr,ruoe Br{aarcr}lro A"n.s uceii rrpo6;reui,r B r,IeJroll. Crour rr{o Ra}r{Ho

AnH a,toi'r rIe;lrlr il[raTr), rranlr€] r.r3 MtloloqlroJrcrrHlix nrnrlri,it Fe I na6nroAaIoTCH
B DMI{ccr.ru, Ir }iaHI{e o6rtapvatr,rna torct{ ilAeob alrorllanur,r. B o6naoT r,r cncltTptl
I>36004 noo6rqe LI3B()orHl,t roJrbtio 't'l)tl NIY,TT)lrI,IIrJrera [5, ctp. 1316] (l

E. P,<I.6, B Horollr,rx qao'rb .rrrrrr'rit irzt6,irroTlarrr'rort B Ellrrccldl{ (ta6r. III,
{)lut{eq(rHH r,re :lr;ea40.rrtoii).

1' A. D .Ir 11 II A l]t

a5D_77 Po a5D-z7Fc

ra0op. I Hu,r rslrra6op. 'tLvllt (gl)

4t34.34
4149.77
4199.99

*4206.70
*4216.1\)

4232.74
*4258. 3tJ
*4291 .77

I
Ir Ir e,qc ri.

I
3
I
1

2
4

o. t.o
2. 14

0.38
0. 45

4325.76

/l34?.2rt

*L375.95

4389.26

4405.03

*\427 .32

l,lJJ. Ltl

44t$.!8
*4(6t.6rl

446ri. 55

447L68

*4482.18

*1rlr89. 75

6.,tea;1tr

(r)

I
2

rpeAcr{.

10

2

({)

ti

6,nerrga

(r)

4

0 .23

L.4.

0.2!t

l. )

0.)\

1.9

0.3I

I.5

0. r;tl

asn'-z3Go

I raoor. I ros. s. n I Huxr (e/

414t.6E
*4202.1)4
4250. 80
L27 t .78

*21307 .9{
t+321t .78

i.,ls
0. 60
0. 60
t.8e
| ,77
1. 65

890
880

24i:0
:1ts0()

38C0

10
30
,,<

9i.

Ji)

flpu taayveuuu l),\,tr{ccrrollu,Ix Jrr4nr{r"r Fe Lneo6xoAr4r\ro 14 Nlerb B }IIIA.)'l
qTo Boo6rue B orreHTpax rroSAHr4x r{JraoooB H[{SRoTeMrrepaTypHr,re NIYJTE'frlIIJreTl,l

Fe I xopomo rrpencrarr,rtcnLr ].] rrolJrorqeur{r{. [Ipu ylrepeuuorl AIdcrIe])ollr,r
(rtaxonaa il raur{x c,[],!rafrx o6r,rquo vno'rpe6naercfr, cxa'Erenr 30A/ulr) ria6nxt-
IaeNIr,Ie HoHTyl)Lr a.rrrx aMr{ccrrolltrrnx rrr a5coll5lllroHHrrx,;rranur,i ffBJrfiIo1'ofl
ilOtITtr{ I]E,III4}TOM IIHCTPYA,ICI{TAJ-IbIIIJI}IPI 14 IIPII T.TE6ONTIIIOT OTI'IOCI'ITEJIbTIo}I
cMeueHrrrd, ropflAlra tB xlr, arr4 nolrTvl)br 11 3rlaqrrTe,nr,Horlr oreneHrr HaH.IIaAln-
BaIOrCr{ ,qpyr Ha Apyna. I{rrenrro nto o6cTonroJrr,(i'lBo BecbMa ocJro}ItHfler Brr-

nr4Moe rrclB€ueHr,le alrr4cor4oHirrrx JrrrHr4iiI*'e I n l)asHbre rlasrr. B AauHorr OJrYaia(l

pearb r4l(er He roJrLno o6 ar{i(rr:rt,r'o. (rualrvecxolo r)}ipalrrrpoRaHldrl, Ho 14 06 at[QeHtr,
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qI{cro leoirerpr4rroclior'o 6reuguponarlun. Bonee roro, aro o6crog.reJrbcrrjo
Recr,l\{a saTpyllHfrer B rreHoropblx c., yqaflx perxeHrre Borrpo0a o roM, Fia]rr4c
I,I}IEHHO ilTLHI,lN,flBJ].fIIOTCfI AN{IICCI{OHIII,IMI,I.

Hecouuenuo, rlro B oTHolrreHuu ttuuttir FeI a DMvtcctv ltr rrMeelr AoJro
c otrrlrqecxl{ TorIrtI4r\I cJroeM. CneAonarenbHo, Mo}ItHo oEtrIAaTb, rlro oTHoI[erIr{(}
rII.ITeHCI4RFrocrei,i.nunrar,l BHyrpIr MyJrbrlrrrJrera -Nl. floarouy r.reaaBrrcralro or
xannx-ma6o anoltanraft NIoErHo olltlrAaTr,, .rro 6otee cra6tte JrI4Hr4Ir Br{yrl)r,r
MyJrr,rr{fiJrera ue 6ygyr r]r4l{}rbr. f,[eiircrnurerr,Hor,qJr.a yHaBaHrrbrx Br,rure MyJrbrr.{-
rt.]reroB a5D-zlPo r.r a5D-z?F0, Bro, oqeBra/[Ho, o.reHL xopouo orrpaBAr,rBaercs. C
ApyI'oI;r cropoHIn, urupr{Ha coorBcrcrByrorllldx a6cop6qlronHr,rx Jrtruraft B crren-
rpaxDrr{x 3Re3A Nrer{fl.I],cfra'l/ N'l utruAaTr{e eule 6otee ue4teuuo. flpu lrane-.
OTIIOII 3HaqeIlI4I{ AJIJT OTUOCIITeJIbIIOIO CMeUIeHIIfl i)MLICCI4OHIIbIx nunrafi A{OxiOr
or{a3aTbcrr, uro 6oree cna6ag,?MI4ccuoHl{atr Jr]/lrt0rfr t\[yJrbr,rrrdTeTa 6yger Haxo-
;1rrr'];crr R lro cootBe,i'(]TR.yrorqert JrI{HtrTrr

IrorJrorl{errrrfl, ]J To tspeMfl xax trrn 6o-
uec cr,r"rtr,uoit JrIrlIr{LI 6y[eT ralterrr, uc,-
cro ;Harrr4TeJTr,rloe r[r,rauuecnoe aHpa-
Irr4poBaHrre. IJeo6xogralro ran?fie
l{\'I0'Tb B BI4lIy, aITO, I(aH C'IO CJIeA.VeT
nB orrblroB ltr.urra (King) r{ [pylrrx,
lIo IIeHOTOI)r,rM Her,rSr]ecTHErM rIpl,Iqx-
HaM oAlrrr Jil.rLturr MyJrlJrldnJrera 6oree
YyIrc,fBr{TeJrrrHrrl K r{SMeHeHr{sNI B
ycJroBuflx noa61,rngenufl, rreM AIry-
rr.re. Blunur{(r BCex atrax rfanropoe
B ,qonorrHelrne H o6r,r.IuoN{y BJrr{fl-
uuro TiO r4rrr4 r{axr{x-nu6o 4pyrux
turlur,l Iro?HeT cgeJraTb aHoMaJrrrlo
IUr.fr lrMrlrccr4oHHbrx nuuraii Fe I oco-
6eu no Brr aqI{TeJrr-I{or"I.

Paccr.rotpllm cHaqara lryJrbrlt -
rt.xet a5l) - 27P0, I,la nocr,lru tuuui,i
B ilrlltIC(ltrrl{ ua6rmgarorcfl ToJrblto
r{o'r'Ltl)€) 6oreo r:uarur,lo ;rrauura. 3ta
iJlrlr(rol{s, ncio6ule ,I(oRoJr},rro cna6aR, Br,rr{uJrrrorcrr roJrbno n 6onee fro3grrttlxl
r{raav. flo.nr-B;rs""orrorrNrrr or.{eHnar,ri{ crux ,rnlrr.ri,i B onenrpe o Ceti, a .raF(?rie, B

ocroSeunoor|I{, oqerrKarrr,r f{atoa g,na toii 7r{e 3ileBAbr, Mr,r rroJryqr,rJrlr cl'Jra?fieHHbre
IipuBl;le (rlrrr'. 3). Oqouxa AJrrr Jrr.{Hr,rI4 4216.2 otreHr, Heynel)eHHar (n oco6errnoo'r.u
e 6o;ree pitl{HIoIo {raay), Tarr r{an orra Ha-\oAr4T0rr }re}rrAy AB)run ouJTBrrrnr,r14
.rrrrrIIrIrIMIr Itolrrorqellufl, coorRer(-r'rn.yrou1oi,i nraHraer,l Fe I lr 4215.5 (Sr II). I'oPlz-
itoIITaJILI{aFI JTI,IIII4-rr (nyun.rr.rpolr) orueuaer: lrepexoA oT nolJrorrleHlrr{ o eNrr4o-
cr,rrc, -Xo'r';r oIIeI{HI,I, ecrecrBelrllo, oqellI) MaJIo ToqHLl, I{o peaJlLIToc'rb ua6rro-
4tttlltoii l{dl)TrlH6r }I(} BbillriBae.r conHeu.ruii. Auolranr,rg B oTrro[rer'rr{rr ?rrr'teH0flB-
rroo'rcii lrarurii I,I ce r{B[{cr{o}Irrc c (laaoii AJrrr nrvirbrr4rrJreTa a5D- z7 P0 ornrt-
qael'c-q n/{cob r:}rrepBr,re. Brunnile oo cro]lour,r 'fiO, iloRr4Ar4lroMv, r{rrqro}r{rro,.
x tur,t Mo?ftoll rollopl{Tr, BAecrr.r.o.rrl,Ho o tlir,rar.r.rerrnoNr Lrn|arrr.{ltoBarrrrll co cropoHr,t
(ro01'B()'l'frrrl)r.tolul4x .unirui,i Fe ]..

O't'lrr:'rrau, qro IrMceTCfr rrotoropafl alraJrolr,ri{ MC)mAy allor\,IaJrr4cii AJrrr ,3ToI.o.
lr\r"Tr,1r'arrJr0.l'a r.r raer]eornort anoMaflr.reii JUrf MyJrbTr{rrJreTa il3F 

- 23G0. Hart
YIII4IIT{M I{airr)irre, DTo r{Mee.r 6orsuroe Biraare[r,rc AJrfl rrHTel]rrpcTaqrrlr 0Tor.o
rtIlJrerII{r{. Atrorramtg AJrfl }ryJrbrr4rrJrera a3F - z3G0 npeqcraBJr.EeTCr oco-
6r,rrrrro olurr,Irorli, r{ oc AasHo orMerrrrrrr /,\noii u}Ieppunn 14, crp.305]. rlpu-
Ilfl1.o oru{Ta1'I>, r11g 14il txecrr{ lunlrrl B aNIIIOcr{tr Ha6rroqaro,lcfl Tojrblto 4202.
r'r 4308, Arroua;rr.r-rr BurtJrroqaeTCrr B'l'ort, rrro, o o4norii c.ropoHr,r, TIlr{ cr{Jrbrrr,r('
illlllllH l:|()lJ0(r ll(f lil,rll]rr,I r'r i)N{i,t(lcur{, a o 1py|oii. B To}I, rI?o olt.IlotueHlrI(}

l
4

3

2

I
U

-/

'2

'4

(Due.3. tr{aueneulre r{HTeHcr4BHocrra rlrulrii Fe I
(auD - z7P0l cBoBpacrarrrreM Qasn ( o Ceti).
flororrnrelrnble r,r orpl,rqarefl bHbIe BHaqeu!rl
opJ{I{Ha'f oTHocrrTcfl r( cocToflIilrfiM Dr,rMou},}1

I4 noIJIOUIeHIrfi.
r{pecrunu 4206: fipyrHntr--/r291: ro.rxr 4X58
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./t

4308:42026ourmeft qacrr,Io otIeHE cIrJrrIIo orJruqaercr{ or reoperrqecxor.o BHa-
qeHpl_-E. flocrpozn curaE{eHHbre Hpr{Rr,re AJrrr arr{x ilvt]f.rtin no[o6no Tor{y, naK
aro 6ruro cAenaHo g,na a5D - z7Po, Mbr flonyqaera r[ur. 4. 3\eot oco6errso
3aM{)rl{o, Kar{ c yBelI4qeHI,Ieu Sasu a6cop6rlraoxHbre JrrrHr.ru rrocreueHHo rrpe-
Bpaularorc.s B aMr{ccprogr{Ere, a aHoMaJrr{fi B OTHOrrreHr,ru 4308 : t*202 frocre-
IIEHIIO YMEIIbItrAE1.Cfl.

Orueru,v eule olHo BaHruoe o6cronretr,c'no, noTopoe, IroBlrAtrMoMV,
T|I}T}ITE COXPAHfICT CIIJIY II [JIg MVJII,TITIIJIETA A5D -_ Z7PO. I(AH BTdIII{O UA tPIIr. 4,
Heri,?rr co6crseHHo rIpoRecrl{ llcllHoro paBAeJrer-rrrrr .runprfi Ha Dr{r{ccr{oHHr,re
r,t a6cop6quoHrrr{e. flpralrevarear,Ho, qro r(orya DMrrccrrrr 4202 n4308 noc,rr,r-
raer r\{aKCI4MyMa, gpyruc Jrr{rrtrr{ 4148, 4251 , 4272 u 4326 11osru rcrte3aror
ItaH JrI'rHr4r{ trorJrouleHl4rr, rd, rroBr4Ar4MoMy, n 6otee ,qaJrcHr{e rpaar,r IInr nlrx

HaMeqaeTOrJ TeIr[errq0r{ }(
eMwcouu. flootouy, xolrrr
9MI'ICCI4OHHEIMII JIIIHlIflMII
cqr{ralorcrr roJrbr{o 4202 a
4308, - [pr,rHrlrrrr{aJr r,Horo
pa3ilUql,Ifl IIOII{AJ" 3TI{ML JII4-
HI4rIMr,1 rZ Apvr.rlrur,r Jlr{r{i.rrra4r{
Mv,'rbrltflJreTa a3F - z3Go,
ItOTOpLIe IIpIIHfITO OTIIIT&1'L

a 6cop6qIroi.u{rrMtr{ , oo6cr-
BeHIro neT . To ?Re, nel)orrrr{o,
I{MeeT MeCTO r{ RHYTpr.r il{y.1rO-

'rrrrrJrera aED - zIPo.
f[octapaeucfl r{}Ireprrpe-

TEpoBarb Ha6ilro[aeMrre
auor\{aJrna Arq Fe I u parrl-
Hax rurroTear,r {rr,rar,rvecHoro
Dr{pa.r.rr4 p oBarrur (aro treJraer-
crr nnepnrrc) . B rryJrr,rr{-
rrJreTe a3F - zzGo ue rraSaro-

r\.
.,t'f\=

-{"{ ;'/ \
'?-''.V --

-f,

0..76 0.60

(Due. 4. Izlauonesrae I{HTeI{cLrBHocTlr ruunit Fe I
(a'F 

- zEGo) c Boapacralllreil,I tjraau (o Ceti).
I[o;roxiutont,trrte Ir orpr,rl{ar0JIt,HbIe BHaqeHIrg
opAr[IraT oTl.rocflTcfl H cocToEHi{fiM arII,IccrDLr

norJIOrqeHI,Ifl
ro.iHE-4202: npecrtrnlI-4308 : ftpyE{HII-4251,

r+326,4272

- 0.12 0.tz

Iaei\{arr B aN{prcclrr,r ilrriHr,rfi 4254.6 (nuegerra fionpaBxa ofioJro - 0.2 A ea
o'lrlrocprrcJr6Hoe ox{erucrll{c orlrr{ccr,rorrnLrx Jrr,rHlri.i) [o;urrna Haxogr,rrr]crr r,rex{Ay
ItrByM.E crlrrrrrrriMr4 ,rrrurrnlrr,r rrorrroilIeHr,rs Fe I 4250 .80 u Fe I &250 .13 , xorollr,re
B cnemTpax rroBAI{IIx HJracooR noo6rle xapanreprrByroTC.s peBrio Br,rpa?rieErur,rMr4
r[r,roneronrtur4 I4 KpaclrErl{r{ Hpr,rJrLfrlrr,r. fl1:rr .vuepenuot [rrclcpcrrr,r Dra Jrrrr{r{r.r
HC pa3lteJr-Frercfl, rr cpe[r.ree BHaqeHr,re tr paniro or(oJro 4250.5.'laHlrtr o6paeou,
uorra6nrogiteMocrL, eil,rr.rccrroHrJor,i anttr.rLt BEec6 Mo?fiet 6r,rr:r, Jrerxo o6racnena
rr paMxax rtrrrroreabr rlmaLrvecHoro Drrpar{rrpoBaHr,{ff .

Bouee BI{aqI4TeJrr,I{ort anoua:ruei,i nn;r-gercs ncrra6,nroAaeMocrr, u DMrrcoLIrI
crqe 6onee cu;rr,sort rrrrur{rr 4271.78 (-0.2). O4rraHo, ecJrrr fiprrH-Frrr, Bo BHrrMa-
Htr{e, qTo rTocJIeAH.sfr AoJrTnr{a Haxo[r,rTr,cfi ]\[em[y AByMfl oqerrb cr4JI],]IEIMrr Jrrr-
r{I{flMrr FeI 427L.78 u FeI 4271.1,7 (n o Ceti He paa[errfliorcfl, cpe[]ree BHa-
qelltre 4271,6),'ro nerla6rroAaeMocrb BAecb Dlrrrccrlrr ranrrre, BepoJrrr{o, }roxrer
6r,rrr, o6:rgor.rerla.

TamrHe lrerrBBec?Ha EMr,rccr4fl 4325.78 (-0.2) . 3gecr., HpoMe coorBercrByro-
uler"r crrJrr,Hoit runrara rourorqel{Ira Fe I,I{r{eercfl errle AoBoJrLno cunsuas 5neu-
,qa c qerrrpoM onoJro 4325.1. Heo6xogunro erue rrMerr, B Brd[v) qro e o6nacrn
MyJrBTI,rnJrera asF - zBGo Moryr BJrr{.srr, rar{E{e rroirocbr TiO 4270 a(5.0)
u 4375 e(6.1,). Bcnoltrrnlr, qro clrJrbHarr Dr{r,rccr{our-rafl Jrr{Hrrfl H, nognepraer-
cs s groii o6racrfi oqer{b B}raqr{TeJrbrroMy ocna6nenrrro, r;eporrrHo o6sl;arr-
uonty TiO. 3[ecs ]!ro?r{er l,Irru peqb o rrorroce TiO 4340 (?), noropaa, rroBuApr-
I\{oMv, cra6ec TiO 4315 (}tr,rnr' rllr,rBoAirr g.nr na6oparoplrr{ TiO 4340 s 6oree
crapoM cnucmc [10], no IIe orMeqaer Ery rrorroo]'r] rro]rolr crilrcme [1{]). B aroii
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o6Jract'r1 Lr\,IeerCfl 06IIaH JIOII]ccCI{fl u IIelpepblRII0M clefiTpe. cl6fISaHI{afl,
nepongro, Ti0. I[OCneltrqfl N,Io?Itor RJII4-rIrL HC TOJIblto Ha RIIIAIIMOCT],

lMlrcor,rorrlrr,rx ,rusrart t+27I tt 4325, tto u 11308. HanoHc't1, rreua6rrogaeMocrL
4147.7 ll DMr{c(}r{r.r rpeAcraR,nrrcrcrr ecrecrBeHI.Ioit, T'a}i HaI{ rleBaBI{cI4Mo oT

Har{rrx-Jrl{6o n,ru-snltrl ee I{HT0IIO}IBIIOCTb, COIJIaCIIO rtpaBI.IJry CyMM, BeCLMa

trc3HaqureJrrrrra. Tanrrlr o6pa:onr, rretra6ntogaetlocirb B DMITocIII,I RCex yIToMt{-
r{Yirbrx Br,Itno JrIrHI,Iii ltynr,t'uuneTa a3F - zsGo Mo;iI{eT 5r,ltr, o6rncHeua B paM-
Ha x rr{rr oTe 3LI q)I4BZrreo}tOIlO DItp aHrlp oBalrll-fl .

C gpyroft aiopornrr, t ,*rarrm ila6.,rro4arol'0fi I{Re JrIIHIII4 ,ro.o ,ryrurr-
rrJrera 4202,.04 (-0.2) u /t307.9 (-0.2). fleprrar ?13 IIux Mo-Eter lrolBeprarbcn
BJrrrfllrr,rm ToJIbr{o 0o crollorrhr coorBercrByrorqt,tli Jrlrirl4r{ Fe I ynrepeuttolt ctenu,
II I,IMeIIIIO DTO, BO3\IO?r,iI.IO, -gBJIrIeTCfl [pflrrI4IIO[i ee trarraqi4fl SAec], B 0MI4CC[4I4.

Boree rpy[Hr,rN{ rTpel{craBrreerc-fl Borrpoc B orrlotuelrl{rl D}II{ccI4r{ 4307.91(-0.2).
Xor.g nocropol{r{rrx BHaqrrreJrrJlrr,tx ntlrrrar:i, [oRr{ArINIoMy, SAecL Irer, I{o cooT-
BercrRyroqarr Jrtrrurr rrorJror{ollrin Fe I oqeHb claJrbrla. Moxret 6r,rtr,, npn cpan-
I{eHrrI{ yc.nonltl Br4Arr}Iocrr,r I4JIU HeBI,IAIIt\{oorl{ DnII4ccIIoHirtIx JIIltHI4ii B/Iecb
vNrecrHo B0rrorvrHuTb, c ognoi,i crolloHll, BaMeqalrl{e Ml,Icc MYp (Moore) l,r Poc-
oerrrra (H. N.Russel), qro B crrefirilc oorruua rrtrlrl'Irl 4202u 4308 umerot 6oneo
orra6bre Hpr,rrrr,fl, .reM 4325 u 4272 lL2), a c 4pyroft cropoHLl, rra6rro4enrao
Itr,rnra, rrro ro Henoropr,rNr HerrBBecrlrhrM rr]lilql,IHaat 4202 lr 4308 6o.[ee .rvs-
crBr{reJr6HbI It ycJroBL{rIM noa6yin4euufl, rlexl Apytl4e ruHIII4 t YJrbrlrrlJlera

[5. crp. 317]. I,IanecrI-IVIo poirl B orHolrte]Il,Ilr 4308, xaH YIroN{rI}I-Yro BbI[Ie,
lrolner r'rrparb raHlrre r.r TiO. Fle6eanrrrepecHo rax?Ite orMerllrb, qro, HaH Dro
Rr,rAlro ua t{ir.rr. 4, cnrwccua 4lJ0B nr,rrefirercfl B 6o.nee noagtlroro tfaay. uen
alrr{ccra.rr &202. C ;1pyrori orol]oll;I, Har{ BI,I[]Io I4B TQro lr{e qepre}Hil , B oqeHr
/{arrenyrc {asv, n Holrqe HoIrr(oB u Jr\rrt\rltt 4325 u 4272 npoaz,nflIor reHgeuqrlm
rii 'JMrrcclrrd. f{rr nour,ruaHlra arroMarrlrl{ AJIE 4308 : 4202 oueub Ba}r{}ro orMe-
rrrTb, rrro B 0[enrpax Se otr.rocr.r'reJrr,r{Lle lrl{Telrcl{B}rocrr 4308 : 4202 HI4nor[a
ne 6r,rsaror oqeHr, aHoMa,rrbllllnru [13]. Tan u ,t(oJr?fiHo 6r,tts, cclr'r s Se nonoor,t
TiO Br.ra.rureJrrrHo cra6ee, qeM B Me. OAuarto cna6ocrr, I{Jrr{ oTCyTcrBIre EMI4c-

oI4I,I nJr.fl 4272 m 4325 nonaar,rBalor, rrro poJrr, Irrllilonux .ntaut'uf [orJroule]Ilrs Fe I
iluaqureJrr,Ha rr BAecr,. Bltecre c TeNI HenoTopyrc poJrL Mo?fieT Irr-parr, Hecl{oJrbrto
6o:rrr,mee Brra.reuue [Jrr{ oTHocr,rreJr.L}Iofo cMeqeIIttfi aMI{cctloHIrLIx rulrBri.i
r cnexrpax Sc.

Anolranr,rn n4308 : 4202, corJracHo Tennepero (Thackerar,) r,r Mepprannv.
Molner 6r,rrr oS.aaaHa caMoMy NrexaHIrBMy o6paaonarrrafi oMl4ccllorrtrr,tx rr,lsufr
[rp,nyopeeueuqr{rr ro Boyanv (Borven)]. OAr'rano oqellr, cl4rrbHoe vMeHbrrreHl{e
auoMarr?nr n 4308:4202 B cnenrllax Se, a ranrrte B I{aJreH)rIo tpaay n clexrpax
4,k., noHaar,rnaer, rrro {rryopecqeuql{-s no BoYanv BepoflrHo He eIIIrIrcrBeIrHarI
npr{quua ua6trogaerroii anorranuu. Tartra,v o6paaolt, Ira [prrMepe rtynr,rurneta
a3F - zBG0 oco5eruro xopolrro Mo?nlro BI4Aerb, qro IIer npl{IrqrlfiI,IaJrrrl{ofo paB-
ilIllatttfl MCmAy JItr{HUfIMII, I{OTOI)LIe IIpIII{fITO CqTITaTL AMUCOI{OIIHLIMI4, I{ JIIIIII4flM}I
Tofo ?He MYirr,Tl,rrrilelra, I(oTopLIe uprrHflTo cqI4T&Trr a6cop6quourllJMrl, B Hor,rqe
HorrrloB, paccMarprrBafl [oReAeIrI'Ie arl{x rlrrlrai.i R paBJrLIqIrLIe rlaar,t, ot paHHI{x
I{O [aJreHr4x, MO?rrHO, ITOBITAI4NIOMy, IIpOCJIeJ(I{Tr, RCe nOI]exoAbI OT peSHO Blnpa-
mcurroii DMrrccl{rl Eo peBr(o B},IIla?rrelrHorYr a6cop6r1un. . CoBoxylrHocrrr BCcx
(lanroa, TroBr.{[rrMol,ry, Mo]ner 6r,r'rr, lrgonneTBopr{TeJrLrro o6rncneua R paMHax
rrjrrroreBr,r tlraauvecHoro EHpalIIIpoRaHId-FI rlprr ycJroBI,II,I, rITo DI{paHLIpyloql{ml
ilraTeplraJroM SAecb frBJrfreTcfl rJraBHr,Iu o5paaolt Fe I, xo'rn BaMeTrIyIo poJrb
Mo?neT r4rparb raH?ne TiO. Buecte c reN{ Becr,[Ia oylllecrBcHrlo, aITo c yBeJrI{-
rrerrueM {aar,r r.rueer: N{ecro BrraarrrreJrr,Hoe yMel{brrrel{I{e a{rllenra axpanupoBa-
ulla (Han 6y[er nonaaaHo Hr{ffie, Beporrrl{o 6naro4apn rrocrerlerlHoMy noBbllre-
Hr{ro or}{enrunnoro ypoBr{Fr lrareprrll, orBercrnelruoi,t Ba alrurccl.rounr,ri,i
cnenrp).

2 llauew,I{pr,r}rcrioii acrpoo, o6cc}r8 ., R. l,'1. I l7



Baxrur,rrr tpaHropolr flBJrreTcfl Tar(7xe SIIaqeHr{o cMeIqeHIIfl D}IIlccrroHI{bIx

.nrnurt oTrlogureJrr,uo a6cop6rll4oHHtlx, TotrIIo Tar( ?fie HaK tr rrlupt{}Ia gTlrx

wumir, B oco6euHoctu a6cop6quolllrblx. 
-

flocne[ultii [IynbrIInIIer arD - z7F0 noo6rqe cna6. floAo6no MyrIr,rI{-

IrJreTy arD - ZiPo, B aMtrCCI{tr HaxOlI4TCfl oTHOCATSJIrHO 6O.nSruOe

"rarL 
ilrtHuir. HaH nrr;1uo na ra6.n. III, ato cyT6 nIIHrrId c rralr6oJrbltreft teope-

Tnqecnoii uru na6oparopuofi uHrel{cflBHocrblo. BosMo}nHor cro DTo o6s3aHo

MeHr,rtreMy a{Qex'ry co CropoIIbI coorBcrcrByloqllx JIxHI4fi IIorJIOqeHEfl.

Boauouruo Taltx{e, qTo aTo oTqacTII cBrI3aHo C oqeHb IIEBHIIM ypoBHeM TepMoB

a5D, z7F0 u 2.7P0. flo npuvllne cna6ocru uunlil,i u, BepoffTHo, aaMeTHoro BJrI4fl-

Hr{s rroJroc TiO aAecr rpylHee npocJreAurb IrBMeHeHrIe zHTeHcI{BrrocrII JrI'IHI{ii

c $aaoir. ,I{;rr orlerrnnx uusur,l Mbr rlMeeM qile4y}oylgg.,3unccras 4tQ7 .3(-0.2) ,

Bepofrrrlo, noI(Bepraercfl BJItrfllII{Io TiO 442L.6 a(4.0) fio tr, noBlto?HHor ttvty1y
Ti' 11427.11. Sntaccns 4461.7(-0.2), nngrauo, HaxonuJcn BHe lrorloobl TiO
iAOi,.S a(5.1) r?o. TaH ?ne o6r,flcuuMa alrrrccrrn xmt 4482.18(-0.2) vr 4489.75
(-0.2\. 'urnr*o rraxoArrrr1nxcfl BEe BaMerHr,Ix eur.I.EHzI,l IIoJIoCT ltntfr IItLIJ,uli

,ro"rrour"rro. Su1rc,cus 4375.95(-0.2) qacro tsbrleJrflercfl cpell4 Apyrux

0
-l

-3

0

_?

-3

0 40 8c /20

(Due. 5. I4aveseHue HHTeHcI4BHocrt{
rfiHrlrl rornoulelrlrR Fe I c noapacla-
nneu $aax (e Ceti-cc Herculis).

A6cr.ucr.'t,l - 'tttc,ro 
^HeiiHanepxy: €\sP - yrFo (4046, 4064,

L072\
Bnnay: aaF - z'Go (425t, 427!,

(326)

nuHr.rr)i 0roro r{yJrlTulrJrera. Boauoxtuo, aro
cB-s3aHo c reM, qro aTa JrvHnfi oqelrb qyB-

cTBureJrbHa It ycnoBu.EM Bo36yErAeHEs. co-
rrracHo Hunry [14], ota ililHvtri - 

llau6onee
CtrJlr,Hafl TIteJIeSEaff ilrl}Iufl B IIeqE nppl
1400".

Hro Ans ilI u;afr. arol'o MyJrbrlrrlJrera
Hrparor poJrr, troilocbl Tio, cJrel{yer r13 I{x
loBeAerrlrfi B ctreHrpax aaeag se. Xo'ra gan-
Er,re rr oqeub cnyAIrEI (oqeultu Mepprznna [15]
u ctrMeff3cnr4e flJrfl R. Genr. rr R. And.), no
r{3 HtrX CneAyer, qro ecJrtd Boo6ue y[oMl'r-
Haercfl 1*376, to 6olunerl qacrblo BNIecre

c 4427 n 4/+61, rpuqeM pasilrtll4e Me?rt[y
Hrrrltrr, rr0BI{AEN{OMY, Merlbrue qeM n Me.
Ponr TiO, BepoflrHo, 6o.ur,rne rreNl Fe I' Xotn
Jrrrrrlrlr 4376 n 4427, momet 6r,ttr,, r'I o6ua-
pyTnuBalor lleKoropbie oco6eHHocrlr, Ho B

c6rueu B IIoBeAeHuu nunurt NIyJrbrI{rIJIeTa
aED - z7F0 ue o6uapymtrnaercff 3aMerHI;Ix
lpornBopeqEt c rlrtroreSof{ {ltauvecnoro
BHpaHIrpoBaHufr.

Bce tpn paccMorpeElrr,Ix BbIItro MyJI6-

\""
""t\

a\

a

Xe.

TuUreTa OTI{OCflTCfl It HIISKOTe}lnepaTypHbIrrl. NIu UCCueAOBaJII{ elqe oAI{H HIIa-

HoreMrrepaTypHr,rii MyJrbTI{IIJIer asF 
- -ysFo, 

B 
-o-THo[IeHuII 

KoToporo He 6E'IIO

rroAoapeHl{fr o HaJrrrquu oMr{gcrroHgrJx nRHuft, H comauentrrlo, rlalrl4 rla6nloAe-

,r^ o Ceti orPauuqeuhl {aaoll +{00'
IIO1rayr"o o, H"a". KaI( cTaHAal)ToM, MhI OUeHItJIu IIIIITSHCI'IBHOST14 JIIIHI4ft

,o.rorq"rrina 400b, L046,406t+ u 4072 ({ur' 5)' Ms otvx cpaBHeHI,r"I RI,AH.'
qTo B To BpeMfl HaK B aloxy Mar{crlMyMa rrHTeHcvIBIIoctv Jrvl}Itrii MyJILTIrnJreTa

a3F - 
yrFo s cler(Tpax o ceti n a Herc. fIoqTrI paBHr,I,'l'e ?Ite JrffHuI4 B IaJIeHI4L)

Saarr nLcrlra BaMerHo ocna6neur,r n nepaoft sBeBIIe. 0ro neo6xoAldi{o, ,,oRIr-

Ar,IMOMy, uHTepIIpeTrrpoBaTr, I{aH tsalvleTllr,rii nepexoA B 0IIE_COZI0 F,ntt ttulJalr

aToro rryJrr,rr.rlJrerar ananor1aqHO rgxly, {aH nogo6Hblit-xte-a{rrle6r o6uapyxtu-

Baercfl Ans nunufi \{yJIbrnlJlera a3F - ,z(,0:1t254., 4272 u 43-26' tfu'o 1tu I4MeeM

sAecb AeJIo c BeI)o,1THoi,l teugenquefi x olrtaccral4, a Ho c a{oe_HToM I4sMeHeIIIdfi

T v P,AOrtaar,ruaercfl TeM, 'ITO L{I'ISKOTeMrrepaTypIIbIe flI{IIut{ VIrrtan. FIa[pI{-

uep, 4093, /*L10, 4117, 4128, 4379 v Ap', HaxoA-ErIuecrl IlHe Iroiroc rlol'Jro-
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u{eHufl TiO, roqrn Ee MeILrIIoTCJI IIpII fiepexo[e or MaI{cI{Myua n r}aae +100'
H ;1affie n 6oaee AaJrer(trM {aaau.

Tor: xre eQr[enr ocua6uenus rrzuur.l florJroulerrufl, xorrr rr B MeHbruer,l cte-
IJeIrr{, KaH 6ygro o6napvmuuaercrr u nJr.E MyJrbrtrrrJrera a3F - zsGo. OAnamo,
Taft fiaK ST0T MyJrbrlllJrer llaxoArrTc.g B 6otee [JrlrllrroBoJrHonort .racTfi, BoB-
I[oTrtHo MbI tr{MeeM 3[eCL BUAI{Moe ooua6tenue tuttvtilt ilorJIOUIeHIrfi 11o npr4rrr{He
yctrnelrfirr rroJroc Tio s Aarrer(ue {aarr. B o6nacru ), > 4800 ,rrrru uo-
rJrou{eHr{fi Fe I xaxyrcs ocra6reuHulru s o Ceti ornocrr-eouuo a Herc. Tax
E lloJrlnHo 6nrrr, ecan o ceti HecnoJrr,Ko 6oaee noagHero HJracca (no.rrocr,rTiO cuaruee).

Mu paccuorperrrr B o6nacru I > 3000 Bce Hr{afioreM[eparypHr,re MyrrBrr{-
uJrerhr (uotenquan Bo36yx{Aerrufi Hr{?fiHero ypoBHfi {1.6 nbirra). "B 

rex
I?t3 HIrx, I'Ae IIeKoTophIe JTI4III{I{ .sBJlrrlorcfl aMlrccuorlHbrMtr, i{pyrr,re flporrBJlrror
r€HAeHrIr{n r( sMr4rccr{n s 6oree AaJreKrre Qaeu. B gpyrux nie urraxoreMrrepa-
TYPHbIX MYJILTI,IIJIETAX NOO6UlE, IIOBI,I[I{MOMY, IIPO,EBJISETCfi TOHAEHqIIq H
DMr{ccr{r( n 6onee [aneHrre rpaau. 3ro 6onee o6u1lrft-nueoA, qeM o6napyxteuue
J[rllxb oTl{eJrbHhrx DMI{cCuoHIrLIx xunuft B Her(oTopr,rx MyJrbrr{rrJrerax. flplrne-
4eutrrrit BAeor, pe3yrrbrar Mo?nHo u o6qeu yAoBJrerBopureJrbr{o
o6rqognrb B paMxax rarroreBri (praauveomoro anpaHr.rpoBaHtr{fi, o6saan-Iloro rJraBlruu o6paaou cooTBercTtsyrotrIrrM uraurrsnr Fe I ll no.nocalr TiO.
Br,tssregae noBeAeHr{fi truttufr. Fe I gbnxtuo trMerb, Hart aro 6yger noHaaanoBO nropoft qacrrr, oqeH[, 60ururoe sHaqeEr.re AJrfi pertreHr{rr Botrpocao lrpoucxofirgerruu 0Mtrccr{orrrr},rx lrrznuft.
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PAIU4AJIbHbIIT cltoPocrl',I 107 B8 - A0 3BE3A

ts. A. AJILBI'lUI{Uii

.. IJa6nrogenl.rfl pa1uaJrrrlr,tx crropocreii sneag B8 - A0 npouano[I'Irll,Icb u 19:]2-1937 I'r.

unlotrl,lr3MellHLrM clreFit'porpar[rorrl c ttoporHot]rottvcrtoii liflMepoI'1, Aalouleir,qucllepchln
;; ,ti ,* n ootracirr lly. fIpri o6pa6orilc ra,inro.teHttit 6lura y'lTeua cucreMarrlrlecHatl olurlotia

",,,'r"",,o 
Hautcii npcp'urnyrqcli 

'pa6ore. 
.l Ie cpauueHIIH pcJtllaltLllblx cllol)O6reir 7, anean,

o;rir* c lara"rorou'Nl; 1,a1 crr,-,rema'r'"rtccria,r outltritta tlautet'o HftTaJlola noJlyqaercfl + U.4t

-l .I.I)l I(M/cert (NIlp 
- Crtrrerta).: - 

B raOn.'X t I I'ailisr orrorrrrareJrbHr,re paArraJIbuLle ctiopoc'rrt A,'tfl c l_aneafiut; cpelltnn tsepotlr-

,ton orirr6*o paBHa + 3.57 rtruTcer. B ra6n -\IIl larrlrratime rta6nroAeHIILIe IpeAeaLI CHo-

t)ocrcl,l Unn 16 aneag c nepelteuuoit pa4llarluoir cl{opocrrlo'
' --Bneafa 

FI. D. 1O1Sl7 niulraA"rlearr,u It I{rlaocy BRe3A c 6o"lsurt'tnI't cHopocrrll\IIl.

C onon-rarrueu n 1932 r. rra6JrIoAeIII{i{ paAuaJrIHEIX cropooreii 3Be3A c Al{c-

nepctrer:i 36 A ria { run (II.1) II BBIIAy I'ICqeprIaIII{fi sReBA c elqe I{eI{sBeCTIthIIlIE

paAr{aJrbrrbrMpr cKopocTfrMr{ B IIpeAeJIax fll]ItocTefi, AOOTyIIHLIX npII MaCCOBbIX

orrpegeJrel.Il{flx 0 3rol,l [I46nep,I{eii (ecnu Ile C)rluTarb o611aCTU H CeBepy OT

lueHrrTa, rltre 1rporpegc ]Ia6JIIoIeHIlit 6bUI 6rr rrerelrr'rH rro [pIttIIIHe HeI(oTopLIx

lrcyAo6;rB cucrcmrr MoHraE{a pe{renrolla), 6r,Ilo pelrrelro [epeHecrl4 pa6or]'

llo r{accoBo}ry onlieAerreIII,rIO liAAI4aJIbIIbIx CHOllocTeiI Ha HOpOTItyI0 HaMepy
.c flrrg11epguefi 75A, flpunr.ruaa Bo BHI'IilIaIILIe, aIrO ranl{e }IaJI6Ie AIICISpCI{I4

.AarOT paAI{aJIbl{sle CHOpOCTII IIe6I(OJIEHO.TTO}IIIE{CIIHOIi TOaIHOCTu, 6rrrO perueno

yAeJrr{rr, BHr4MaHr{o area4au Ttr{lroB BB - A0, [Jrfl noropElx jlocTr{HteHl{t)

BbICOHOT-r TOIIHOCTI4 [O IIIJI,It{LIHe NIaJIOI-O tluCJIa CneHTpaJIE'HbIx III{IIIIii l'I I{.X

rr Jro xo 1'o HaqecrBa B oo 6ue 3arp.vAi.IlITeir 6I{0'
Orpr,Irlare,nrnr,tU Har{SCTBONI NIaJIIJX AI'IC11gpCI{f'I flBJIf{eTCFI uCqeBHOBeHue

[,rB-3a ;ailoii paBpcuralolqelt Cfi.ILI Tex Cila6blx J]IllHIIi:t, rtoTopr'le I{HolAa MOIYT

JIarr, I{a?Ite AjIfI BRes[ DrI{x CIIeHrpaJIbHblx TllfloB y[oBilerBopI{TeJIFHLIe palll{-

.aJIbI{LIe CHOpOOTI,I. Hn OCe ?He 3Har{I'{TeJIbIIafl CRoTOCI{JIa MaJILIX AIlCr1epCIlii

Be cr;Ma r{eHrra IIpr{ MaccoBIJIx olrpe[cJIeIII{flx paAI'IaJIbIIbIx CHOpOCTeii.

fina uacroaft'o ,*araoo]ra rra6ilro[arll4cl] BB.3[LI R npc,.e,Ilax flpl{ocreii

6.6-7.3 RrrB. tsrurr.rqI,IIIIJ B flpeffiIIl{x rpeJlerlax cHnoIIeHI'ii{ 0 - +40'.

HAEJlIOJ{EHI4fl

Ila6rroqeHr4lr lrpor,rsBollri,rr,r0b c, r,rafl 1932 r. ro HoHeII 1935 r. u 0 }vlapri)

ilo r{orr6pb 1g37 r. B 1936 r.. 6r,uro [oryqerro B0ero JlIrIub ]IeoI{oJILHo crler{Tllo-

rpaNrNr, ran nafi crrenrpor-paa 9g.l lIeN{oHrr,rPoBaH ArIa noAI'oroBItI{ H Ha6JIrc-

Aelr11ro go;1Herlgo1o 3aTMe]IuFI 1936 r'. Bcelo noilyqeHo CIIeHTpol'pa\{M: olloll-
rtlrx 3Bc3A 233, uporparINIlILIx 518.
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I{A1\,IEP l\

O6 orrruqccxrlx Haqeornax naurcii Hoporxoit fiarvrepbr llalrbr [oApoSFU,re
cnelleHlrrr n pa6ore rPaguanrur,rer cnopocrrr 114 eneag> [t]. 3lecr, flprrBofirrrc,fi
.lrliurr, IIeHoToprie 4onbrui.rr:eubr{bre jleraJrrr Rr{qr.rcJrennrt, nrraRranrlrrrx Heo6-
xo]Iur{ocrb )rqcra oTltpr,rror,l Iptr IIpeIIBal]I,Irerr,]Ioii o6pa6orne HacTorlrqe|o
r{araJror& oulr6nn oflpcJleJre}rr{rr pa4rraJrr,[brx cnopooreii, :aalrcnrlerl or xpr,r-
BITBHT)I lroJrf Nrairofi Halrepr,r.

i{,]IuubI BoJIII

il;rirrrr,r BoJr[I [Jra ]HeJrearroro clcrtTpa opaBHeIILIrr 6lutr.r sllrrr.r,r rre 'I-rans-
acLions of the I. A. Il. ,y. I, p. 4L.,(nlrtrr,r llorrl{ 3IreB/{ITLIX .rrrltll{ii 6r,r,,rn rep-
uorraqarrbl{o B3flirli: [Jr-s 3BeBA B lr:: Pr-rblicat,ions' of t,he Dominion Ast,ro-
physical Ohservabory, Vicloria, y. V, j\! 1; g;ra aneag A - F o'r.'r,y;1a xto.
v. II, i\& 1. Bce DrI{ [Jrr4rrrrr Bo"III 6br,r]Lr nlll,rBcfierrrd H urcrclre I. A. t.f . rro
coornercrBytoqei,i ra5.rllrrle ns H. Kayser, 'Iahelle der I-lar-rpt,linien ,Jer l,i-
rricrrspel<LrerL all,er ljlcmerrLe..., S. Vl .

C crr.rura A.rrr{rraNrlr nomr 6r,tnu flocrpoo]Iri peg\rruu,rorrrir,tc ra6,ruriLl, rio no-
ropuNr 6r,ira npogerraHa o6pa6orna BCc)x r{BMepcrrmii cnenrpolpannr. flpn
oltoHqaTcJrrrnoi,i o6pa6oTnc Haoro-FrnLIero fiaraJro|a IIJrI{I{r,I RoJrrr }IJrrr BBeBr'tr

A - F 6rr,ru npraeeAenr,r H penorrer{JloBarrH},rM I. A. Il. (Transaclions, lV.
p. lBB) c cooTBercrByrourrlrr,r r4crrpaBJrcrrr{flMrr Boex Br,ryr{cJrorrrrbrx cnopocreli
Iro oTItreJrLHrIM JTIIHI,IflT\,I. [;rru.rr,r ]loJrrr rurrl ltnea4 B (ece - HeMeraililr{qecrtr{x
;tlrurrri) oc1'aJrrrcb 6ca r,ranelrell.rii.

f{arrrrr,re Arrfi r{cuoJrraoBarrrrLrx lrr,rr.rrarl.i, rrpr{Be5eunr n ra6;r. II: II, r,r I,Ir.
]J ra6n. II, ppune4eru,r xoorfrpu{rrerrrbr nepeBo4a cuenleHl{ii nrrnrri'i n 0''.001
r] Hr.{,.1on{erpr,r B cerryr{Il)/.

I43MEPEHI4ff

' I4smepennr cneHipbfpdMM' rrporr3BoAia;iracr'c- I,IBMepI,IfeJrI;HBIM IvIIrHpo-
cnorroM B. Mepcepa rpeyf .fiBMeprrreJrflr_tu,. 9Ia9.no nantepgulrft, panurtotr:

. | 1 : r ollopHbleBEeBAbL IIporpaMMEbIe Bcelo ,

:.:,,.ao_eaIBIli

Ii.
JI.
Ii.

A. A.nr6rqrrnit (,\)
.A. :\,r16nr1nan (JI)
rD. Illaitr,r (UI) .

232 607 839
i. l.r' a4l1r1.r / t L

96
-t 

16

143
198
47--;*-

1,i93

.I(axr4ag orexTporfJalu{a I,rB},Iellrr.iracr,. HaH rrllaBIrJro, l(By}LE IraBJrI,IrrIIbII\Lt'r
,l3nIeplrreJrfllru. Cpanuerrr4e r.rBNrepeur,rr:t o5rqr,rx cnenrpot'paNrM olopHrrrx BBcBL
i{aJro cJre[yIorql{e 3rraqeHllrr J]Irtru,tx pa:noc'rer'i:

ilRcBIr,I tlrrcro [ancpcnr.rii JIu,rnan p'r:lrrocrlr,
Hrr/ ccri

-0.36 -t-0.tt'l
+1.97 -t-1 .9lr

Uelr 1'1;r.111,s1an cncrrrptr;rr,rr r,rr \ -\ ,:J :{6
r(Jracco8 . / .\ lu 11

187
45

Sueu;1r,i Il2--A2 \ ,\-Jr 2q l:t8
J.\-ru e rc

+0.10 +().u7
-]-:.'os r:. tz

Itart r:ra71ro, Jrl{qrrrn(, paBloc.rrr Merrrrrre ux Boporrr}rr,rx orun6ort, r}o BCrr},ioxt
ar,lyrrae [Jrfi oo]roBurnx r,r3r{epr{.reler,1. floorouy e ganr,rrertureM arrrMl{ pa3}Io-
cTfiN{rr npelre5pera tru| , u BCe !iBMepeHr,rfl TpaHToBaJrr4cB r{aH paBIIor{er{FIr,ro,
I4 ToJrLr{o rpI,I BrnDoAe or{oHrrareJTrr-rhlx cxopocter,l tneag pe3yJrrTarr,I r43ivlcpe-
ullrt paanraqHblx I4BtlepI,ITeJrer"r BBRell]lrBaJrrICb CorJr&CFro qilcJry rr3Nleporritrnx
..IIIJ{Mii.
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oEPAEOTTTA rr AEJITOATTH r,1 trI

/-{na npnHnaHrr onpeAeJrr{cMrrx pa/Ir4aJrbHbrx (:nopocrcii u cI4e'reluc liara-
lora NI5,pa (J. H. [4oore [2]) ogrionpeMel{Ho c IIpoIpaIIN{HLI}III SReBAaIIII

Ha6rroAa;rucs 37 gneeg c xoporrro IIBBeoTIILIMIT paAl4aJrrHLI\{Ir 0I{opoc?r{Mrl,
qpr{}rlrr,IMrr B Hararrore NIypa. f{aHuue Erllx 3Re34 yHasarlbl n T a6,t' -I: I r-Iu n
n6ncnenr,rii lre .r.pe61,ro'r1 o Io rpraneAeHll rrlll{IrrIrrJe B rtaraJrore NIypa crto-
poorr4; Ir-In coAeplr{ar pe3yn6rarr,I }IailIrx ua6,nro,l1enu1'1-n6ltyt1g11IIr,Ie paAL{-

&trrbllr{e onopccrl{, qrrcJro rrauepertuir cnexTporpaMNl, rIpIIBeAeHuf{ It KaraJroty
Mypo. Cpe[ireo BHarreune rocJreAIrIrx BeJrLIrrI4H coctannnof 5.94-]-0.5BHr'I/oeH"
Heo6xoAraruocrb RbIfl0IIelII,IfI npol{cxo'iI{[e]II{fI D'rol:i BI{arrI'ITcJILTIoI-r cI{cre\Ia-

hm fsec

"28
*14

*20

,10 .

"12
+{

r$
0

-4
'lo

-o )u ' zz'zl z4 zs z6 zz 7s ?fs? Bt & 0s B4 ss 86 Bz 88 89 90 9/ 92 93 94 g5
!- t r r r, t ' r 'f r t r l l-

ssrlo ,?g00 4000 4f00 4200 4'300 4401t 450u

Aue. 1, flonpanHlr I{ HopuarlHblrr orcrterarl B BaBrrcLrrocrl,r oT /{nlrr6l Bo,lrHLI

1u.1egxor,i orDII6I,iI'I r'I 3ac'[aRI{Jra Irpol,rSr]ooTiI orrlrcarrrroo B }iaTaJrol'ci
<1.14 anea[> I4cc,-reAoBaHI4e ltol]orHoir xauepr,r. Haii4ennr,re rorrpaBnrr B 3anr,r*
orrMocltrl oT [JTr4rrr,I BoJrHEr, I4JIU OT0qeTOB HOp]IaJrbIrOl"{ gl4crrepcrllr, rprlRe,qerrlr
n pa6o'r:e <Pagualrnr,te cfiopocrrl 114 aneag>; arl,r nolpanxr4 npeAoraRJrelrr,l
na drrr'. 1 ro.rnaiutr c ooorBercrnyrcrqeit rprruorii.

TaH nait Heo6xoArrr{o 6r,rro zuetr, B RI4Ay, trro onpe[ererrrrafi ;ra6opa.rop-
r{rJl\{ [Y.feil,r noilpaBHa ]ro?neT noTpc6oBaTr) rrpr,rcloco6rreuufl AJrrr [eilcTRrrTe"{b-
rrr,rx ua6tro;leutri:r BBoBI. 6rur nupa6oral{ cJreAyrcqulYr crrooo6 BBe4er{r4fl rro-
rrpaBr{r1 B I{3\{epeHIrfi, I{aruuIllii ROBxrOii{HOCTr, 14orrrnTrnBaTr, paSJrl,Irrrrbrrl cr4crctrrn
lonpaBoir [JIfl rIBNIepe]iHbIx JrtriHl{ii 6ea anaqll,reJrbHrrx B},rqr{cJreHl{r"r xatt4l,rii
pa3' 

l.uoltcttttoii JIIIItittI co 17.: $l I , r'y1,'IIus Ha?n,qoii r43MepeHHoii nlrr:Lrn cocraBJr.sJracr, OyNrlra , 
Un .

n - 
.uucJro I,rallepelrrlblx nunsri Ha Tex crexTltorparrtr{ax, r4e 6r,tra n3Mellerlil

AaHrIafl Jrr,rrrr.rfl rr cyr\{}Ir4poRalrl4e IIpoI43tsoAI,rJrocE, Iro BCeNr I,rSNreperrr4flM IIrfi
aroii ruHlru (). - 

ynaaareJrr, JrtIlII4I,I). Berir,ruuHL or yMHorIraJrl{cr, rra cooTBer*
crByronlr,re roripaunlr (II.,), esarr,re uB npl4r]oir r]ilrr'. 1. Cyunra [ocrregrrr,rx
upor{BBcAeHrri.l gra ncex ;rrtnrrii, gc.terrnan IIa rruc.rro l,ralrepelrHt,rx onenrpo-
t.par{M 11nl AaunorYr BReBAI;, J]aeT rrolpaR]iy onoHrrate;rr,rroii cxopocTr4 BBeBr(r,r.

13 Iro garrr,t Buar{elurr{ BI:IrrI:IC.JreIIrILIx raltr{u o6iraaolr nolpaBort cnopocl,cii
BReilA. E(ax nuguo, r{x cpellree Brrarre}rr{e Bcero ua 0.6 rur/ceH oTilui{aercfl
ol aa6nroAer.rrroro Brrauenr.rR In.

f]cnn xte rrcnJrroqtr{Trr BneBA\/ a Cancri c orrcrrb rre cor.rriicrrrillr4 I,rallepeHraflNu,r
(vro rrpr,r onorrrrareJrrruor:i o6pa6orne lI 6Lrxo cne,naHo), To opeArrr{e Br{aser{r,rrr
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lo[paBon. Briqr4cJreHrrT,rx u r{a6Jrro/{€H}rr,rx, flo.Ilyqglslsrr : +6.46 HM/cerr r,r

+6.49 nM/cerr.
.I{nr nponepxrl orllx nr,rqnctesrrii 6uru onpe4eJreHbr norrpaBnr{ ;1rn xarn4oii

xauepeunoii JruLrl/.ll E oTAeJrbHocrII, Ho AJr.rr coBonyrrHocrll Boex oloplrbrx BRe3A.

,I{ua arort qeru 6r,rrra npocyMr{r{poBar{Lr Berurrr{Hr,r o), ,qrfl BCex llBeBA, B or-
AeJrr,IJocTr{ AJrfr l(a?fiAoii. tfitnmw, rr Bce rroJryrreHHr,Ie cyt,rMl 6r,tlr,r paaAercnr,r
rla rrl4cJro usueperrrrli RCex crrenrporpat{}r Bcex BBeBJI-N:477.

STrt Rc;rrl.runr,r, Xo1 i/]-, uouerqe]rr,r B II4; ylrHo]Herrr4eM r4x r{a cooTRer-
crRylorqr,rc rrolpaRrr{ r{B IIs loJr}t1nrc1sr rc IIoJrrr o6rqeii [onpaBnr4 Bccii crr-
OT0MLI [On]r1311111,rx pa/{I{aJI6I{bIX CHOpOCTeI"I BCeX OIOpHLIX SBeBII, ItOTOpLIe
III{0c-ETCfr pa3,IIUaIHEIMI{ JrI4r:IrIflMZ-IIo. Cyntua aruxgonell AaeT To }ne 3HaqeHlre
o6rucir nonpaBurr (+6.55 xrrn/cex) .

Etrna c11e.rr&H& rro[],rrr{a BbrBecrlr rrolpaBr(r{ rryrcM rrerocpegcrBeHHolo
(lpaRIIelIIrfI c,HopOOTeITI 3Be3A Iro 0TAeJILT-rH\{ JrrrI-Irr.ENI c [pr4nflT6rrul,I B r{aTaJlore
Mypa. f[rr aroro 6sr.rrlr oro6panrr 15 nznr,u)t lra a{ucra }rar46o"]ree qacro rra}re-
p,sBm?Ixcu. ,[aur'rr,re IUrfl Hrrx npr,rReAeHri.s ra6n. III; III, - qr.rc"rro rrcrroJrr,-

TADJII{IIA ]1I

3!33. i A
/r005.'.j
zr{)09. 3
4026.21
1t045 .7
4077.t.\
ilQL.?
{1113 . 8

Ca II
Irc I
FIc I
HeI
tr'e I
Sr II
LI8
FIe I

4215 .$ A

4289.9
4340.5
11351 .8

448'l .3

Sr II
Fe II I.cI
Cr I TiII

iiv
!'e II l,lgl

FIe I
Mg II

2Bi
I Ii:t

Jtt

82
201
2a5

49

+ 4.6+1.0
- 8.8 'l .7

- 1.5 8.i
*1r.:l 2.e
-l- 3.4 '1.!+

+i0.3 1.3
+ 2.7 1.0
* 6.3 3.8

166
{18
ir1i
4t\l
97
6{i

2iB

- 1r.3+{.5
+ 3.8-2.1

0.0 1.8
+12.4 1.0 '

+ 2.5 L.7
+10.'rr 3.4
+11.6 1.lr

3oBaHrrrix uaucperruit. Hai,lgeuur,ie rrorpaBHrir IIaHLT B IIIn r.r rrpellcraBJrerrln
r(pyrrrnalu,r ua rllrr:. I. ConeprueHuo oqeBr'rgrlo, rrro Ar4crrcpclrrl rro11paBon,
rraiigeHur,rx rar(I4\I offooo6oM, ]II4 B r{aHoi/i Mepe HG cooTReTcrByeT rrpr{Be4errHEl\r
r IIIn LIx BeporlTr.rr,rM orrrn6nau. Heo6xo4r4Mo Aonycrrrrrr, rrro [aBaeMr,Ie Harrre.i,t
Itoporltoiir Ha*teport IUTITITEI BoJrH FIe coorBercrByror illlr{}rfirrrrM D Trans. I. A, U.
Ho sce-Taxr{ arrr naiiAer{Hbre [orl]aBrrr{ HaH 6ygro ynaariBaror rla Heo6xo-
J(IIr\'Ioc'r6 Hecr(oJrLno rroHlrratrrrb [JrrrHHoBoJrHoByro rroJroBrnHy xpunor:i rrorrpaRort
rr3 JrA6opaToplloro I{ccJreAoDa}run.,?ro IIolrrr?HerrrIe 6rrno ilpor.rBBeAeHo TaH,
q'ro6r,I IlltEI{cJreI.IIIbIe rroIrpaBHrr rrpI4BeJrr,r Ha6rlolenrrrie cHolrocrr{ otroprrrrlx
3Be3A B IIeJroilI B roqlloCrII H ItaraJlory Myp*. florpe6rroe IIor{r4}rreHr4e npranor:i
rrolpaRon npeil0raRJrerro BerBbro B npunor:i lra {rar. t pa6ottr <PaAuanr,n6lc
oHopocrrr 114 eReBA). ETo 6rrro rJIroI{eJraHo Ba tr{Be npo6br, oqeHb JrerHo,.ilprr
rroMour,r BeJrrrrrr,rrr Xoi //Y ua IIo. Coornetcrnyroulrre llarrr{bre yna3arrr,r B IIz
lr II, (anrr;norr,rrrHo IIu r'r IIn).

Ho n 4arr,ner:i[re\{, Har( r{ flpr.r o6pa6orse 4,7/* BBe3II, 6r,uur uprrrrr{rJ,r jlarr-
IIIiC IreIJROrrarraJr6rro|o, ra6opaTopHofo o1rpeneJlcrrr{.fr.

Ha arolr nepBoraqarruafl o6pa6orma llacrorrlqelo HaraJrora 6r,rra upe-
IIBaI{a c Tetrr, tITo6r,I na Ira6rrogeHnflx SBeBA c JrYrrrxl4r\{rr CrnertTpatrr4 IIpoBepl4't},..
IloryqeuHlle AaIrHIne o5 oror,1, [o cer-o HeIIBBecr]roti oulu6ne, BoBNrofirrroii,
I!ro7r{el. 6r,rrr,, 4;irfi HeMrtilor-o arr4cJra yllo.i'pe6rseN,rbrx crerrrllorpa{oB, oco6eHrro
ClleIlll CIICTOCIIJIBHbIY, IAe TpyAIIee [OCTI{t'HyTIJ I]JIOCROI'O IIOJIT-I Ha I]Haql4Te.llbIIO]r

ALIarIa3OHe Ailrrrr B0JIH.
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oIPEAEJIE H I4 E IIoIPABOH IUII4 H BOJI}I I4 TEMIIEP:\TyPH IrI x
I(OSOOI4TII4EHTOB

'Ian xax I]pII Ha6rIIoAeHI'Ifx HacrofllIlel'o fiaraJIoI'a tpoHycraponHa riaMepLI

XOTrI 14 Ite OCTaBaJIaCb COBep111eI{HO ueI{SMettHOl:i, I{O 'KOppeHTI'IpOBaJIa'-rL B

BechMa He6ori,xlux nPeAeJrax (13.0-t:1.15), to rpu o6pa6orHe lIoEtIIo 6blJro

RCSUg,TO ROCtrOJIb3oBarrCg Onlt1O\'I O6pa6orItII Hi1'I'aJIoI-A Ll4 sBeAiI, 11pI4 ItO-

ropori 6r,rna sr,ianJleHa SaBIrIcU\tog'lL or1l)eAeJIfieNIbrX p&[i4&,'IbIIIJx ol(OpoC'refi

or reMneparYPirI cneHrpoIPa{a.
I3 cyuectneHHoM o6pa6o1'Ita oocroflr-ra B cJreAyIOrqeNI'

1. Bo nce r{SMepeHua oIIoprrrrrx 3Re3iI 6hrJrrr BDeAerI}n nonpaBHII, saBrICflIrlrIC

oT I{pI,IBIISIILI [OJrrr I{ OIIpeAeJIei{IIL]e' Jra5opa-Top}IrnNI nyTeNI'

Z. l,le rrpr{BeAeHtri,i n Ilararory 11''{-1'pn Ha6;rIoEeHHLIx citopocreit oriopHLIx

BBSBI IryTeM [o0JreI{OBaTeJIbI{IJx npn6.nuxrelrufi O[IIoB]leMeHHo 6r,rnlr oupege-

JIeIrbl: nba{rQllllneurbl JrnlreitHoii {opnylr'r rolpaBr(Ir 3a re}Ifleparypy rro crro-

co6y uauildrrururx rrBa^paroB rr rronpaBltt{ Cfiopo,reit uo nunra.rlM - 
r(ar

OCTATOqIIbIE IIJIEIIbI.

Tan HaX ilOlIpaBltll IJIIIH BOJIH BaBuC-qT OT CIeHTpaJIEIIOI.-O TI{na 3Be3[

I'I reM 6onee, 'Ier; MeHee Al{cflepcl{fl cnenTporpar[ra,'ro onopnlle 3BeBAbI 6]nJrrl

paB6LIrLI rla ABe I'py,,,.bl rlo cile*rpailL,;,IM runar'r: I rpyura, 24 88eS[6I'

ot 83 Ao A2 u*rr.; ii 
"p1'orru, 

t2 aneag, or A5 Ao F5 nH.;r' 06e rpynrLl o6pa-

6arl,tpaaucr B orI{eJIbHocrE.
Bce cnen,rporpaMMbr 6rrtu paa6rarr,r ua 10 uogrpynr, cOlrJlaoHo reMIIepa-

TypaM crel{rporpa()a, raHuM o6pasoM:

"#;il; 
rrpeAenLr rc*neparyp ,r*cf.tffffir, "#flfl; 

rlpe,erbl reMncprrvp ,.*",llrtff'ffro

I *2".
) -L4
J f+.4 +7.s +10.

oAo +14.5
+17.5
+20.i
+23.0
+26.i

+1".0' -0".5 6

-i- a.o + 2.b 7

iz.o +5.5 8

ito.o * a.r e

{ts.o {tr.s to

+{3.1
-t-16. I
-i-rs. t
+22.1rr< I

4o *l-16. o

+le.0
+22.0
+25.0
+28.0

Izlcxo4ur,tir.r Ha6flro[aTeilr,HLIM r\raTepr4aJroM 6r,l,nu paauocTl4 (ruoore 
- osim +

f 81 ,rge f 81 oSIIa{aer BBeJIeHI{e BI{sMepeHI{e CneHrpOrpaMMbI nolpaBo}t uB

Iiu Ana or,qeJrEHrrrx .nrruuft r mamgorl o[enrporpaMNle; aTII pasHocTtr IIpuHtr-

lllaJrlrCb C OATI,IaH9B6IMI{ BeCaMll, r1eBaBUCIIMO OT TOrOr 6rIJIa JIU IISMepe}Ia

laHHafl svHus R gaunoii cuenrpolpaMMe 9AHI4M, AByMfi \11il4 joilee I43Mep[r'

ToJrflMtr. Ero 6uno Aorryrqerro Jrlgub AJrfl CoHparqeHIIrI tsblqfiC;1urenr,nor'f pa6orr,r'

MOqTUO 6rrnO 6r,t n*rAnru UeHOrOpOrYr CSJISI(TI{B}IOCT?I B COCTane uslrepurererl

Jlr{rrrb AJrfl He6oropr,,x Cila6Lrx ultillii, a He AJIfl HaHEx-rIr6o reNIrIepaTypII}'lx

noArpynfi; Ho Ttr-IareJrbnr,rii upocuorp I{sr,IQpeHutYt He IIaJI noBoIIa [JIfl I{afiIIX-

nr,l6o onacenraii s ,ro* orno-Lrrrr. 
-,?ru 

r{cxogHble pa3l{ocrrl 6r,l.rru pas6ntr,t

nO TeM[eparyprrg]r rro11rl]y1111aNr, l\Jtrl ]toroprnx 6r,Iilu sasrlt CpeAIII'Ie sHaqe-

,rrn; nOCUelrir^r 6untt ,,pl{Aarrr,I BeCa, paBIrhIC iIIIClTa\I OneftTpOrpalvIM,

r| rtoroplix 6r,rna uauepeHa AaHHarr Jrl,r:,l,.urr. lltaH,

oMoore- (.t's,,.'', * 8t) - Lo- rt + y + Lo)',

rAe r u q - reMlreparypur,re noc$tpl'IqrreHrrl' Aor. -- nolpaBxa cltopoc:rrl

no aueagnoi,i Jrr{r]r{rr ArI{Iri,r Bo"rl[II:I ],, a ,- cpe[]Iflfl Te]InellaTYpa fioIlrpynnlJ

A. I ePynna ono1tuutr soea?

/].na etoii rpyrrilr,r ua 307 euaqesnr,l AO 6ulo orl{xl{yro 14, galoqr'rx ana-

rr[reJrr,Hble oTrtJroI{eFII4t{, r,I3 noroplJx tl o BecoM t I'r 3 c BeCoNI 2' B Ta6'r' IV
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Irlrrr,r ocraBrxr{eofl 293 aua-renlra Az, pacnpelleJrelrHlle rlo JTIIIITITIA'I Ir rlo reMrle-

parvprirnM nollfpyllnaN,r; n ra6n, V Upuseleur,r coorBercrByIoilIIIe Beca.
' 

il"" Haqara 5toro c["raHo npeAIIorIo[teHIIe: IAOI : 0, rge CyMMIIpOBaHI'{e

C[eJrar{O IIO BCSM JII4HIIfl]vI I{JIS orAeJIbHLIx rel\{ueparypHbtx 11ol{rpyr11r. Cpegurze
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r4B V) cpe[Hrle Blraareuufl ocrarr(oB tr{Jrrr Harm/Ioii nraulrrt flBirrtloTot{ [oflpaRltaN{[r
L,ttt, I{BMeperIHbIx cnopocteii rro orAeJrLH[,I]I JruHIlflM

BnI,r4y- rrpu6tuxteuHocrl4 npeAllorlo5{euua XAzl : 0 n nepBoM rrpu6lu-
iHSFII{I{ trpLI gr,rqllctenrara l}erurruu Atr, naoerll,IBalrufl I{e npol{llBoA[JIocb.

flo nueceulll4 Iroryqel{H]nx B}IaqeHLIft At;1 n AZ us ta6r, I\f 6r,lno npoleflaIlo
IrTopoe npu6ilu?fieHue H sHaqeuurrv- tr, y u r\<t'; Ira DroT pa3 RCe cpe;1rrue 5pa-
,TI4CL BBReIIIeI{TILI}II,I, Hec}ra.ItaTefib}Ible IdB[,IeItcIII,Ir{ R IIOflyqae\{blx fir. Y, A"Ui,

yr(a3aJrtr Ha l[ocraroqr{ocrb [Byx [pu6[untenur,:i. ]'Ir,irnnue rpr{ crpoltl{ ta6n. IV
yRaBr,rBaIoT BlJaalel{ufl L,<t, a O6orax rifll6tumerrll.flx I,I BeCa arllx Be.tru'IuH,

lpolopr{r4oHaJrLHbrc cYMr{aM BecoB I{3 ra6.rr. V.
B Vi1 I4 VI 2 yHa3aHi,I BHaqeHI,IrI Az1 n rlepBoNI I,I Bl'opoM.ilpll6rfiflteHuflx;

VIu u VI, - repoarutte orull6mfi Pea1rl"rrr, (r) u oqnoro Ha6fiIo[eul^fl Reoa,

paBrrolo { (ro).- 
Ilo, xaparrrepucrllriu roqHocr?I I'I3Mepeuur,l iro cpegileiu5' sIIaiIeHuIo 7'0,

panriolry +13.66 mn/ceH, B rpeAIIoJIolHeHI{IrI AByx I{3}Iepure.xer,1 '6btrra BLt-
qrrcJreHa BepoflTHarr oulu6xa r,lBlrepeHrrfr ogrrol"l Jrmfiwtr olIrIaM IISNIepIrreJreM.

Ona oHaaa,nacr panuoit * 19.2 Hu/icn. Cpeguee BHaqeIIIre neportuoii'ourra6mrz
ronpaRfiIl Az2, pauro +2.84 rtnr/cex, uru f 0.044 ArIfl ronpaBHu glrarir,r noun.

Hoar!{uqraeurr,r re.unepar5rpnoir rtoupaBHI{ rroIYrIuII4cb CJIeAyIoUIul\Ii4:

l-e npn6;rrurncrrne: fl : -0.46 + 0.08 ltM/cer{; Y : +?.81 + 1.07 rtMicex;

.2-e )) o:-0.42:L0.09 D ;Y: -1-3.26+l'5{i )) ;

B ra6;r, I* npune;lelrbl onouqareJlr,Hble SHaqeIIufl cnopocteii olopHblx
'r:neag I rpyuniirro BHeceHI{Ir rroupaBnl{ 31 {Az1 *Lttt. B Ir, [anr,I [puBele-
rrr,rrr Brrrx cHopocteii H Harairory Mypa. Cpeguee 3Harlelrr{e Drlrx npldBegenraiil
noJryLracrcfi +0.341_0.75 Hu/cen, r. e. oHa rIeEtI,Ir 3rlaqnrefibHo B rlpeAerlax
ncpoarnoi,i orula6nta,

l;. II ?p?tnna onopHblfr oB%A

Cpegra 198 anaqcrruii Ao A.ns aroii rpynrrl,r BllcBI[ or6poruexltr,tx ttc 6l,tno.*
f\arlriue A,r1rr Droii rpyrIIrLI, aHaJrorI{qHLIe rpynle I, npranegerrsr s ra6l. VII
r4 VIiI. Ilopagort [oo;r:reJloBareJrbr{brX npra6nlrxreurarTr g.lrr aroii rpynnr,r 6r,u
rre6goJrr,Ho I.IBIIeIIeH. B ;1auuue ta5,r. VII BHeceHEI TeMnepaTyplIr,Ie rronpaBHll
c HoorprpuquerrraMrr x), tJ uB I rp;r111161 3ReaA. Orcyrc.nrae BuarrurefibHhlx 1{3-

r,resennrt n Aor (nce (0.2 Hivr/ceH) or: I-ro no 2-uy npu6lumeuulo AaJIo Bo3-

MO?r{HOCrrr Orparrl4rruTbofl oAIIIANI npU6.rIU?fieHueM fi TeMlepaTypur,tu',HoaQ{u-
rlllelTTa"\1, ItoTopLIC orpo/to.III4JI14C6 TaI(:

{, : * 0.44J 0.23 nu/ceH , A- 1- 4.55 + 4.60 xru/cex.
Snaqerrun Azt 1 o nx BepofIrIrLIMI4 oult6xalru [pIrBeEeHE'I B ra6n. IX, nell-

Brie I'pr{ cron6qa. Bo rr.opoit r-pynne BCe Rhlrrl4cileuurt 6:.,tw c[eJraHbl'co BBBe-

,rrrrarrne* corJracllo Beoar'I rro-ra6n. VIII. Itart Br{AHo, xoar!{nque:arbr r,, lJ

AJrfl.o6er{x rpynrr co]'Jraoyrorcr{.8 rpelleirax I4x BelloflTnr,tx orura6olt. fIonpaBHI4
ine A71 IlaaJrl{qarcTofl: {ero I4 cJreAoBaJro oE{I{AarL. Tan xan r, A otrpeqelrtt'
Jrucb coBNrccrrio c A?1, tt 1nr ttarueio ltaTaJrora noJrc3HLt I]ofipaBHu AO1 .nurur,
us I rpyrrnbr orropHrnx BneBI{, ro 6r,Ino peruel{o n qanruei,iurert I{crroJrLBoBarL
Te BHarreHr4a'xoar[rpnqr.rerrToB o, y, r(oTopble [olyrrellLr raa I rpyunlr olopH]nx
3RC3II.

B ra6n. X Aanr,t Te BHaare[ufr rroll]aBor( 8t*AoL, noToplle BHoctrrJrl.rcb

B r,rsNrepeHHr,re cHopocrr{ nporpaMMHLIx 3Re3A IIo oTAeJrr,IrLIM JrrIHlr.frr{. s ra6n.
XI - npr,IMenflBrJrl4ecfl Te\{neparyp}Ible nonpaRHI{.

x Teruneparypr{Lre noArl)),lur,r 1,2,3 6nrr'r r{eirr4rrolr o16pourerrrr rBr,r[y rreBuarurre.urr-
r{oro rnrcJra naSlioneuuii.
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TAEJII{IIA VII

3933.66
3061.73
3995.00
(005. 33
t 009.2')
4026.19
Ir030.61
4032. 93
4045.74
4061].54
1r069.79
4011,69
4077 .64
4701.7L
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4{20.81
4128.05
4130.88
t 732.14
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Lvt
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+ 8.0
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+25.r

+ l.e
+13.e
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+15.7
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+ 0.e

+ 0.5
*18. 8
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- 0.9
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+ 6.r
-66,'.)

+26.3

-22.6

*3.39
2.0

*11.4

+ '10.4
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+r3.8

+r5.7
I Oq

* 4.7

-14.t

+r1.0

,-,,
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- S.tr
+ 7.8

- 4.5

-25.9*44.2
+12. r
-ooOD
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*13.7
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1.5
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+3r.e
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+16.6
+15.6
-19. t+ 5.5

+r0.8

+ 3.e

+{3.e
+25.3
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- 9.!*

+14.5t o.e
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+39.5
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+12.6

+12.28
1.0
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fiM/ celr

+ 7.7

-11 .4

+ 7.e

+11 .5
* s.s

+ 1.9
+21.8
- 

L.O

+ 2.6

+10.4

+ 5,h
* 0.1

- 7.9
+r5.7c)g

- 6.6
-- 1.0
*22.8

- 5.0

-f D.,r

-36.4+ 7.5
+f.il
+ 6.7
+15.2

-r5. 5

-60 .6

- 0.1

* 6.3

_ t|.01
3.0

* 3:5

- 9.5

* -o.h

-3i.5+ 3.6
+ 1.2

+ 6.2
+ 8.e

- 2..0

+ 0.7

+ 2.7

-10.8
+ r.8
+ 6.2

+ 6.7

- 0.6

- 6.1

-20 .9

+18.2

+ 6.0

- 5.3* 3.8
+10.1
- 5,2

-Ur.9,* 5.0

DI

-2L.1OE

-30.9+10.3
+ 0.5

- 0.6
*12.7

-r9.5+ 4.e

-ot.a

+ e.e
*4.8. r

-l4.tt

+le.8
+ 6.0

- 
q.\

+15.2
-9< 

1

+ 8.5

- 8.1

- 8.2

-30 .4

rr(t
qa o

-11.2
-38.9+15.itqn-t L.t

- 9.6

-{9.1
- 4.4

-13.1*16.2

I oo

-29.2

- 
tt.16
7.0 - 8.95

{0

-16.8

*22,5

-32 r1

* 2;4
+ 2.7

+ 8.0
+18.2
-10.9

+ 4.e

- 8.8

+ 9.6

-12.8

-30.3* 2.8

-15.3

-21.6
+16.4
- 4.4

- 9.0

-11.3
_1.7 . tt

-F {.4

+ 3.e

-54.4
tq o
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2.0
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' Ioronr,no B]raqvreJrr,Hoe paoxo]ruleHr.re reMrleparypnr,rx noa{{rrqrreHTorl
(ruaunrtnt o6paaou r) nacrorulero HaraJror.a rr r(araJrora tt4 energ o6ruacux-
(:rrcfrr froBI4ArrMoNry, TeM, lrTo R IIpoqecoe ua6nrcgeHrnii aroro I(aTaJIofa He-
(,Hotrrbr(o paB npoflllBoAr4Jracb Hoppenrrrl)onna tponanrnort ycr:auoBnrr HaMepr,r:
oqeBI{AHo, rrro oro llorr}nuo 6ulo ynrenrurrrb RrdArrMurir a{{enr reMfleparyp}rr
Ha olpeAeJr.FreMr{e pa[rraJrr,rrl,re oxopocrrr. flpa ua6nrogenraRx 114 BBeBX

{toxansnan ycraHoBfia HaMepr,r ocraBaJracb coBepruerrHo nenanrenHor,:i.
Cpanueurza rroJryqeHnLrx AJrfl vfioMrrHael{rrrx Brrlrxe ,qByx KaraJroroB Beilr4quu

Az1 upnnegeHrr B ra6t. IX gna 16 o6rqux rvrmft (.nunr,rn ),4415.12 6:s.na
or6poruena, rar HaH Aor, n o6orzx crryqaflx orrpeAenunocb c oqeHb 6ourruttupr
oruu6Haura).

fJ,aR Haraxora ll4 BBeBA AaErrhre ra6*. lXo naar:r,r raa ra6r. V gnr neprofi
rpynnbl SBeBA crreHrpaJrbHr,rx ltJraccoB A5 - F4, r. e. npaKrr4trecHrr Tex Hre,
ttro u B uacr:oau1eft pa6ore. Itax nngno, 4:ra 13 au:e.mfr. BHaKr{ Ao1 cornagamr.
Cpegnee sHaseHtre a6conrorur,rx pacxoxtgenraii [onpaBox Ao1 gnn AByx Ha-
TaJroroR cocraBJIr{er 6.9 Hu/cen., T. e. 0.1A.

Haqemuocrb [orrpaBon Ao1 uornuo Br{Aerb B ToM, qro, HecMoTpfl Ha Becr,Ma
paanr,Ivuru:i oocraB rraMepEBrrrnxcs uuuur,l B onopHrJx BBeBAax r4 B rrporpaM-
I'IHbIx, cI{crei\{arurlecHarr ourr.r6xa cHopocrei,i HaTaJrota rroJryqrrilacb HeBHaqra-
r:e.ruroii, nextarqert B npeAeJrax cnoer,l uepor{THor"r otutr6nfl (olr. nnme).

Taxr.ru o6paaorrl, Bce olpeAeJreHHbre B Hacro.su1eit pa6ore paArraJrbHr,re
cKo_pocrlr [orrvtrufiu rrolll]aBHr4 8r+(nr+y) +A?1, rfle 81, noK orrpeAerreHHoe
lra6opatopur,IM ttyTeM HeBarrIrcrrMo or ua5nrogenuft anea4, MoTr{r{o cqrrrarr>
a6conmrttoii uonpanHoft, a frt + ll * L,u), - xopomo o6ocnonauuoit unrep-
[oJrflrlrrouHoit {ropuyrori npunaanlr olpeJleJrfleMhrx cxopoctelt }r ocrroBr{of,r
oucreMe Hararrora Mypa. B 6vAyrqeu ronpaBxy 81 ueo6xogr4Mo 6y,qer oupe-
Aerrfirl,qrrfl pa3rrr{qEbrx reMreparyp orreKrporpa$a na6oparopHbrM rryreM;
B TaHoM cJryqao oTrlaAaer rleo6xo,4rarvrocrb BHa.rr4,reJrr,Horo qvc&a ua6trcgerruft
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t/.6
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l.l
19.')
16 .1
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+11.2
-i-11.6

+1e.7
+23.1
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-18.5+ 6.lt

+jt
- 4.1,

-rg. a

-l]3.9+13.9
- 0.9
+ 3.e

I
1.6
1.

q

|a.

1.
1 .:l\

ofiopHr,rx 3Be3A, rtoHearHo nprr ycJIoB?II{ rroJlr{opl Her{u[{eH}IocTr{ rl)oHycr4poBrua
HaerepIn.

B ra6,r. XII fiplrBe[eHr,r [aHur,re LIBMepeHr,ri,i 14 pegynqrr{ orAeJrrrr,rs
cner(rporpaMM nporpaMMHblx 3BeBA. B XII1, XII, upuneAellbr Aarbr Ha6rro-
,qeHrar,i Bo BCeNrrrpHoM BpeMeIrIr. Aailee (e Hru/cex): XIIB - peayJrbrarr,r r,rB-

IvrepeHl4fi, XII4 - rrorpallxrr 81 f (rf * y)*Lox, XI16 - oxoHqarerr,rrne
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T AI;JII4I{A XT

| *i+u ll xtrrl Il | .,*, xt*U

-2.6
-3.0
--3.9

*1.7
-5.1
-5.6

--6.0
-6. 

(
.-6.8
_1 t,

_1 .l

-8. {
-8.i,

SrlaqeHrrfi oltopo0Tei,i AJrff Ha?nAor'o rl3N{epeHllr, XIIu ra XII, - 
arr,rcilo uBNIe-

peHHEIx ntrlrurt rrur3rvrepr{re;rr,, XII" Bepx}Iee rrlrcflo 
- Telrneparypa c[enTpo-

rpa{ta, rrr4Err{ee qrr0Jro 
- 

RBBerrrerrHoo Tro quory I{gMelleHrrl,rx nuuuii cpeAHee
AJrfl CneHTporpal,rNrbr sHaqeHr4e olropocTrr. B rpequocle[uerl cTpoKc [pr{ naEi-
Aolli 3Be3[e [pI4BeAeHo [pI4I{rIToe i]HarreHl,re cHopocrr,r BBeBAr,r o ee reltoRrnor:i
oruu6noit Ir orAeJrbHo ReporITIloi.I ouru6Hoii oguoii olerirpot.llai,rlrrr; Hr{ine npr{-
BeAeIrbI 3a[IeqaHIIr{ oT}IoouTeJrbHo r{aqecrtsA BBeB[rrrrx ;ur,rrrnii. Henrnor.r,rg
cleHTpoIpaMilIl,I uoryqr.IJrI{ I{eIIoJrHtrii set" tro rrpIIrrl,rrrc B)raJrr,r, rreilo,qopTlrHe
I4 npoqr4Nr rreAoora'r,Halr nelarusa.'F

B 'ra6n, XIII npraneAeHll onollarailoJrolILIe Aar{rlbre, i}cero AJrfl 107 eneag.
lIe HUx 4nr 1 6 3BoBI{ paAI{&Jrr,rrbIC c}tolloorrr rrpr,ra}raHbr llepeNrenrrr,r},rrr, tyro
cocraBJr.rler o4rlv oe[br{vrc qaL}Tr] noex na6;rro,r1ellllhrx 3BeB,q. /{eiio1nlr1enrHan
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t6 aneag cpegHI,Ie BIIaqeunfl (1I{ol)ooreii rI I{x Beporrrrrr,re ouru6nra /loJr?nHbr
Ilpl4ltrrilrarbcfi Jrirrrrb yoJroBj{o. ,I[aHrU,re ra6n. XIII rflHoRrii XIIIl - 

fror,re])
r(araJlol'a FJenry Draper:, XIII2 r.r XIII" - 
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(19q0.0) , XIll4 - 

Bl4Byarrbrrarr Rerrrr(rr{rra, XIII, - cuerrpaJrursrii'rr.rn (H. D.),
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qlrQpr,r: +-2.85 nu/cen r,r 5.8 (,t1;rn eaee4 BB-A0). Hricnonrno \rerrbrrri]r{
toqHocTr, I{aIIIlIx cttopooter,l JIerHo o6'rncrtnercg nrenuuert glrouepor.rer:i: g;rrr
Harrrrx rra6.rrroger.rr,rfi 75 A nporlrB :13 A-66 A y D. D. O.

C I,I C'I I!NIATLIII D C IiAfl ilCTIP.\BIiA

Cpeglr Ha6,uoA€HHr,rx BBe3A onaBarrocs o6rqrzx o r(araJrolrou Nlypa - 2,
c D. D. O.- 7. C nonrorqr,rr ra6flrqbr nprane4euuii crtopocreii HaraJrora
D. D. O. H rraranory Mypa (D. D. O., crp. 73) rpr{Bel{errrlre r{aruux cnopocrej,i

{' flo texttu.IeclilrM npuqllHar,r npllJlaraercn JllIuIt llatlaJro r,r rroHerl ra6.n. XII AJIfl I,IJI-
JlIOCTpaqr{ir BeJrr,rqr,IlrLl nonpaBoH r,r TeMnepaTyp.

3 trIelecr. Iipr,lrcnoii acrpo(r. o6cepB. T. L .r. 1 33

-2.0
-1 .00.0
+1 .0
{z.o
+3.0
+i.()
+5.0

+1'.1
-ro. /

tD. o

+2.8
+2.4
+2.0
+1.6
+1.2

-l- 6.0
+ 7.0
+ 8.0
-f g. tt

+10.0
+11.0
+12.0
J,i3.0

+o
+o
-0
-0
-0
-l
-1

+
+
+I
++I
+

14 .0
15. ()

4 6.0
11 .o
18.0
19. 0
20.0
21 .0

+22.0
+23.0
-l-24.0
-f 2ir.0
.+26.0
+27.0
l-28.0



193:l

I 933

( 937

{ 932

4 04,

t9:t2

19:17

79,12

II. D. r223
Anr.

Cerrr'.

Ar:r.

CeIrr.

H. D. 4269
Ccu'r.

-7.8-l-0.2
*2 .8
+3.6

+11.6
+6.6

-12.8
-4. 8

-1r, 0

+e.4
-x3.6
-8.1
-9.1

+r5.1
+Iii.4
+29.4
-1-5.1
+2.1

+it7.1
+0.8
+4.6

+17.5
-5. I

-7.5+3.1
-4.9-r+. J

+11.4
+8,3.-10.4

+0.5
+14.2
-6.3

-10.6
-() 

,l

-l:lrt. il
lzz.'t
-r 33. I
+1?.3
+s.3

+44.3
+7.1

+10. s
+26.1
+2.0

+22".2

-3. 8

+24..0

+8.1
+22..5

-5.9+,1.'
-l-5. B

-l-2s". r
-10 .0

{8.025

24.027

0 .003

L7.OlLt

25.875

-1 .3 +',t,7

T:\ ll JI II II A XII

+0
-i-,

q

+n
-0+1
L'
I9
lET,]

+tL.t-

-2
-0

f6'ti

Xoporulre :j9:r:1, ./r,'r81

12
B

7

B

ti
B

7
(:l

1L

B
(;

A
)I
ilI
.4.

JI
IiI
A
JI

Jt
.iI
A
JI

A
.[
m

JI
m
,\
JI

.tl

x2. 965

28.9116

3. 923

7.8'.16

*it
+5
+/'
+7
+7
-L1
+{r
1-b
+8
-ft

5
lL

i)
2
2
4

3

+22".7

+il-e
+21".3

+22.O
+tB'.2

+8.0
+14".1
+15.8

n. b. ,iorr
Oxt.

Cent.

Orr.

+18.0 +2.7

2.9L7

25. 930

7.950

9. 909

l-5.48

fI,;roxorl crrcr{Tp

+1.1
-9.1

-2L.{i+5.6
+2.7

0.0

-:l 3. 1

-17.0+6.0

+E.4

_4. 0

-16.0
-30. 0

I, CI
| -. r

-1. t_o9
-2.1.2
-22.0+1.0

'+18'.1

*t 1. 0.
+24".6'+3.e.
+[tt".2

-8.2+18'.9
-5.5,

-l-5.1,
l-0.e
+5.h

+3.8
+s.2
+-8.1
+5.0
-1-5.0

il

4

;)

-a\

.ti
III

JI
,\
it
A
iI

-5.2 t2.2

H. D. 10894
Arr. 2L.07tt

Cetrrl. 21 .981

tt

4

A
JI
A
Ji

t{D. b
-F21.5
+2.6
-B .4

+1.0
+1.0
+6.4lD o-T-o. -

34

+46.5
+22.5
+e.0
_<g



T A B JI II II A XII (or{orqauqe)

(4.01'-13

+10.5 +5.3

H. D { t079
Asr'. ; 72.062

18.0c8

113. f l2

27. 0'i0

x2.870

H.D
Ccnt.

.flnn.

Cerr.r.

+12.A

f{ono;rr,rro xopoiline "rrr.{rr},rrr FI, c;ra6aq 3C33

+{1.3
-11.8
-16. S

+11.5
'T--.o

+i.f
tb.c
-16. {
+6.2
+n.0
-i-5. rt

+23'. s

+14.6
+21".5

-8.fr+21'.2
+11r.3

+20'.6

+23.6rqqo o

+0.4
+22".5

+r5. e

+ (8". 0

+18. r
+ ts'.5

+8.3

?10.6
+40.0
13".0
+8.8

+21".6
+11.0

+18..5
+10.7

+18".7
+19.6

+13".6
+2e.5

A
JI
A
JI

il

I

+t1.11 I 5

*t7.e I 5
Erl o

-{0.6 | 4

+r8.5 | 3

+7.6 I 4

I

A

JI
A
,iI

"rI

A
m

JI
it
JI

-r-)L.,)
+25. o

+8.1
+5.5

+16.r)
+'12. u

+12.0

+6.8
+26.0
+16.7
-0. 1

{ 9;r2

t 9:15

0 937

+13.3 +3.0 +6.2

Xol.rourr.re lrunu lI r,r lIe, c,la6l,lc :193:1, 44811

9. 060

22.712

25.941

3. 989

9.957

23. 973

+le.e +3.8

Xopolrue nnnru II, oqbur cna6ne 3933, [481

+13.4
+14.4
+11.h
-1b.:1--0.lr
+5.5

+13.6
f 15.6
+5.6

+11.7
-x .:)

+15.7

-9 .0

+tfi.')
loq 1

_o?
+5.3

*ta.e
+1.8
+1.5
+e.5
+0.8

+27.8
+26.1
+18.1

+ 10.3
+ti.I

+10.6
+6.8
+8.0
+1.0
+2.1
+6.4
=i-s.4

+10.5
+8.r

+10.3
+e.3
+9.5

t+..
+4.3

+1r.7
+12.9

+5.2Iro

+6.2

+8.4

+44.9
*::.7.(\
+2.0

+le.2
+17.5
+4.5
+6.7

+14.7
+5.1

+34.0
+33.4
l-26. 5

A
JI
A
JI
A
JI
A
JI
,\
JI
A
JI

1 935 Asr.

x,93 3

5

n

o
o
4

4

35
a*

6
7
r,)

lr
I-i

2

7

4
6

7

5
5



ri riaTaJror'"y N,lvpa rrpe4craBtrrrtifl R rar{o.\r
lIyp.CrrsreuB

Ii.D . 63e0:l +7.f1
10ir38 I -3 .0
l:ri 379 +3. ii1684:lt -l.t

Brr4e (HM/ceir):

I{. D. {92913
211733
2Le!128
218767

IIyp-Cr{MeEB

-17 .0+ 5.4

- 4.6

- 4.9

Pagnanruan cnollocrb 3BeBAhI H. D. 97938 v Hao [pr{3rra}ra rrcpcrreHrroii,
Ucnnro.Iaq BBeBly H. D. 192913, [arorqyro crrJrbnoe ol'r{Jror{errrre, rIo,rlyqaeN{
cuoTeMaTrrr{ecHyro noIIpaBKy rrarulrx ltaArlaJrbHbrx cHollooreii

+0.44-l1.51 xuicen (7 area;r),

T. c. clloreNlarllqe(rHaH noupaBfia rrara r{ Jre}litrrr B rrpeAeJrax caoeit nepoflTrroii
OUIII6HI{.

Pacnpegcaenue rra6rroIeIII{6Ix BReBA }ra ne5ecrroii ctpepc orrcHL rrepaBHo-
MepHO rIO [pr{tII4He tlx r]oJroEreHl{fi r( ceBepy oT l)riBaTol)a r{ prltJror.o rrr4cura
HA6,TIoAeHI,Ir"{ s 3u]vHee IIoJIy].o[I,Ie, IIoSTo}Iy oHo CoBePIIeHIro IIeTpIII]oTIIo
I{Jrrr ortpeAeJ]eI{I,Ijr DJre}Ie}IroB ooJrlreqrror\) ABr{HreHl{fi. 809i, eseen paorroJro}rreHbr
Ira yfJroRr,rx pac()TorrHtrf{x or arrefi(ra R npeAeJrax 0-90' r.r lIprr.t.olr ABe Tpf,'rrI
trrx - ri sana,qy or Hefo.

FIo, ocBo6oAI4B na6lrcgenrrl,lc ilaAwa.rrbHble (iHopocrrr or trapariralirr{qe-
C1(oro ARLIiI{eHIrfi I,I o't' glrt[QepeHIIi{arbIIIJx 4Rraxreur.rii, o5yol6urr"rrrrr]rx Bpa-
uIeHrIeM l-artlnrl'Imt'1, &IolItHo roxyalurr, 3l{arlel{rre ff-qlrelia rI TilnrrM o6paBoNI
oocraBLITI; rIeHoTol)oe rt^peAcraniregrle o noalrontnoii crrc.t,elrarr,{qecrioiir r-rurrr6rte
HilIlIrr x crto poc'rer:i.

Heo5xopnlrbre Airrl rroro AarrHrne 6r,rnr.r BBs.rbr:
t. floaorterrrre ooJrEreqHor.o arenca -- ilo onpeAe.rrerrurnrr Cr.ialtta (W. M.

smart) rr lprrna (Il. 11. Green [3]) ua ])airrrail6rri,rx onol)ocreii iGB:l 3BeaA.
a rrr,reirlro: 1,,. : 19.5 Hu/cert, do :267".0, 8o: +32..0.

2. 
-lllo.rroirrerrr{e rleltrlta lla.raHtnrur no Illalrrr,r (H. Slrapte,l.): Gt:327o,

gr :0o.
3. Ilocroerrlrar{ i'aJranrr,rqe(,}Horo Rl)aore}rrrfi A : 0.017 riru/cen.
{. PaccT oartrrfl r Ao aRe3II IIo cpeAHllrr aSconrotur,rrrr BeJrlrqfirrailr patsnaqfibrx

cilel{rpaJr6rrr,rx r{iracooB no Tpe\rnrepv (Trumpler) , a [rMerrno:

88 M:-0.2 A0
Be +0.3 A2

f,l.nr ni,rullrireuir.g lla00To.aHr.ri,i r no a6conIoTHr,INI BeJrr.rr{rrraM, crlloro ro-
Ropr{, IIano 6rtao 6tt I,IcnpaBI4TL BI{AI'III6Ie BeJrrrqi,rHbr Ba faJrariTrrqeoHoe ilo-
r'.florqcirrr.re. f{,na narur.rx 3Be3A r : 200 napcerioB. LIpene6lter.aE [rr.s 3rr{x
pacc'roRt'rzi'il atpr[extou l'airar{Tl4rlecxor,'r trltpolr,I, rrprrHr{}IaeM floJrrroe Br,rByaJrL-
floe [o|J]or{errr4e Ha 200 na;lceHor- 0'' .\ [4]. Coor.rercrByrouaE uorrl]aBHa
cpelHefo IUr.,r Harflr{x sReilil 3flaqeuzs K-.rnena 6yAeT oHorro *0.7 Hnicen.
Ero nrr,r upene6perlu.

IzIa ecex BBeB[ c rrpIrI{R'r'IrNII4 rlocTofiHlrrrrr{r4 cnopocTrrrrlr 5r,rno l{cnJrrolreHo
gJecrb BBesA orl{pLlroro ()Rorr.rlenzs NGCi 1+665 u BBeBAa 6onturol"r onopocrr{
H. D. 1618i7. l4crorraonalio 6ErJro Boefo 84 BBeaArr.

I4e cooruoruerrr4rl

p: [/ cos't, { rA sin 2 (G- Gr)cos2g * I{ a p' * e,

rfie p - Ha6firofier.rHafr ]taAuaJrr,Hafl cHopocrL, p' - IleHyJrrrapHar{ palr{aJrr]-
r'rafl cnopocr6, e - c;rryuar'.inar orulr6na Ha6rroAelrHoii pa4uaur,Hoil cHopocrrr,
G , g - r.aJral(,riiqecnlre AoJrrora r{ ruupora 3BeaAbr.

M: {0.9
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i7412

72 41 .2
,L ) 41 .!t
11 47.8
t2 42.6
17 4:1.2

17 \:1 .8
13 1.1

1S 13.2
7> L.t.5
18 'l /t.6

18 36.3
.lrJ 3r1.1
18 38.9
18 !*2 . L)

18 43.i

{9 0.3
{9 0 .:}
1!, 3.8
{9 i .t)
19 S.8

19 tJ.n

19 L2.4
t9 i"\ .i
19 35.6
19 37 .8

20 4.1
20 6.9
20 

",.720 41.0
20 12.:l

20 12.6
20 14.6
20 24.2
20 :i0 .2
20 39.(

+237
+33 17
+551
+54'.r
+535
+542
-t549
+25 48

+18 56

+54\
+12 0

+rt 5L

+12 e

+12 30

+26 2

+r5 6

+re 22
+16 /'8

+13 20

+31 !*

+:l1t 28

+30 1r
I)t ()

l-'

+11 58
+30 29
+26 36

J.) I .)(l

+r5 33

+20 e

t')J i')
-i-34 20

+23 26

+iz'r
+5 4

+35 27

+18 8

+2ti 0

168 13{
'168 /'31
168 440

+2i 40

+{5 35
+12 67
+23 le
-1-36 16

+21 46

b.st)

6.75
'i.'19
6. 92
7. 06

6.25

6.6r
'l ,04
7 .22
,.!Lb

b. Do
7,1rJ
6. e3
6. 87
6.66

/ ..1;)
7.05

1n,
ti.93

6.7',t
6. Bi
?.12
ri.66
7.09

7 .05
6.8',l
ti. 97
ti.8 i
6.80

6,6e

6.:5
6.9t1

7.lL
6.74

anq
b.72
't .10
6.i1
6.6e

6.88
6.62
6. zu

_l
TA B JI I,I U A XIII (npo0ottucetu,e)

AO

AO
AO
It9
B9

AO

AO
IJ8
AO
B8

B8
it9
B8
r\c
AO

B9
r\0

Il8
ttrl
B8

Ir9
AO
R8
Il9
AO

BB

R9
B{)

B9
B8

B9
B9
138
I].J

Il9
IJ9
B9
BIJ
AC

R9
AO
Il9
B8
B9

i -.,)_ 18.7
+ r.rj
+ t).:j

Vrrr.

- 
:.i,1 .,1

- 12.3

- 29.1-r

- 19.1i

- 26,4

-360.7
- 22.6

6. ir
\/ar'.

6.4
'r.6

- 11.7
5.6

- 2\.6

+ 3.r

- 18. /r

9.0
ol

- 18.3

- 1'! .5

\,'ar.

l_ a1I w.,
Yar'.

- 18.4

- 2tt.2

',i-

- 10.'t

- 16.5
r 9n

+ {6.0

- 38.9
9.1

- 28.1

- 26.2

38

+7.0

t.:l
4.L
3.0

2.lt
f.i
L.'r

2.7

5.7
3.8
3.0

5.4

o.tqa
.t9

L.tt
5.3
3.7
3.{
/r.l)

1.3
7;2
20
0.2
2.3

2.8
:-
3.0
5.8

5.r
3.6
1 .'b
5.4
4.6

2.6
2,tt
J.O
4.O
,q

l,

5
(
6
5

5

6
5
8
(,

:)

7
b
5

6

8
8

5
5
5

5
5
7
:r

5

5
5
6
6

b

5
6

5
5

:)

6
5
5
5

lt
5
5
li
5

)
I
f
)

0GC 7711, f. lUoore-30
:!- I rrMl ceri

0GC 8136, hr. IIBrrcHcHrc or
+1 xo - 46 nrr/ccH

gGC 81116, r.

\Ir.ror.r. crion.r. r\GC T 4065
J

N{.ic r (66 5

> > NGC 14665
oGC 8348, br. llsMeEeEue or

+42 Ao - 38 HMi cex

D.D.O. -7.0 :t3.C HM/eer

rJGC 8?55, br.

I{BMeHeEre or +21 [o
--40 nM/ ceE

ldsuereEtrc or +31 {o
-60 nM/ ceE

pGC 9535

lloore -15+? Iiu,'ceft

eGC 10:i38, br.



'I A E JI I4 I1 A XIII (olioH'talL7Le)

198 l8i
200 c30
2A1 671
202 198
2A5 1q6

206 '807

206 991

207 46\)
211 30',r

211 !fis

21L 13i)

!15 9lllr
218 15\

2'LB 1it5
218 tt28

21i1 16)

219 361

hm
20 43.5
27 7.tt
27 6.0
c)4 () .)

21 i12.3

21 39.5
21 40.3

2l Ut.\
22 11.7
22 11.9

22 7!r,1

22 43.8
23 0.6

23 0.6
2:l 2.9

23 10.1

7. 00
6. 66
6.94
7.09
1qo

6. 87
1 .78

6. 79
70+
6. 80

6. 91

i.26
7 .0I

6.81

6. 89

6. e5

IO,,
* 6.8

- 6.4
+ 12.3

_11 .?
Var.

- 8.3
f 11.6

\rar.

-29.1
+ 8.5

Var.

-i-l1. e

-t- 5. I

-l- 0. 1

--t- 2.6

t5.0
3.0.rq
4.2
3.7

4.6'
-.
3.7
2.6

6:6

o.o

I
o.o
1,7

6:o

+25 4e
+20 33

+22 3

+33 18
.+ LL 76

+37 5r
+26 31

.+32 20
+1.1 15

+22 24

+r5 45

+30 24

+24 7

+r4 25

+!e lll

+31 5?

B9
ll9
AO
RB
AO

AO
B9

AO
IrI
Ai)

AO

B9
AO

AO
B9

B9

AO

5
(;

5
l'r

6

'I

J

t)
lL

8

5

6
1

a

I
3

0GC.10795, br.

gGC 11208, f,
tlsMeEeEEe or +47 Ao

- 44 aM/cen

I4aMeEeEtre or +45 [o
-14 nu/cen

D:D.o. -24.1t{.0 nM/ceH

,lBMerrerrue or +48 Ao

-Tl HM/ceIt

D.D.O. *0.1*1,6 IrM/ceH

BGC {2 201 A+B
D.D.O. -5.215.3 HM/ceH

flpr,r o6r,tuno[I rlpefinoJ]o]Iteul{l{ oilYqal'lHoc'ru sEarreHI'IIt Pr crel(yer, orlo

Har{BepoFrrr{erluee srlarleHrle (-.rileua 6yAel'

K : J-) h- U cos ).- r',4, sin 2(G -Gr) coszgl,
.1, z/,,

rAe Iy' - 
ql{crJo 3BeBA.

Cyulecrnerruble [eraJlLI Bl.]qldcfiellur:i [aHbI B 'ra6,ir' XIV, I',qe [ocJregoBa-
.1.eJrr,rro [pIlBeAcHIJ AaHHEIe: HOMep SReSALI lro H. D., napalrltanTl{rlec}rafl
pa[I4aJrbHa.E cxopocTL ucos]., paccToflI{I{e Ao aBe3Ar,L" pOTaTIZoHI{aff crtopocTb
zl-4sin 2(G- Gr)coszg, p - [/oos].-r,4sin 2(G- Gr) cosag : K + P' + e,

p,' + s.
Ta6.n. XIV laer BIIatIeHue K-'Iaeua

r'( : +3.10+1.06 xu/cerr.

Bepoarnaa orrru6xa oAlroro BlrarreHtrr.E K panrra +9.73 xu/cen.
H corxa.nentrrr), B pa6ore Cuapra u lprraa [pI{BeAeHbI aHar{erllrfl K-.Ireua

B CpeAHeM ,q.nfl I{eJIbIX OleHTpaJILHbIx .I{JIaCCOB:

X3 : i3 # 
= 

tf :33 
r'(M/ce*

Bepr cpegnee r,r3 arr,rx AByx tsHaqeulrr,-1, nonyvaeu f 2,35 Hrvt/cex A,irq A0.
flpuriunraa Bo Br{rr}raHlre, rrro B cpegHer{ r{aurr BBeBArr 5onee pauHero rtJracca,

'{eM A0 (RB-170/,,, 89 - 420/0, A0-390/,, A2-20lo) , },6ext[aeMC,1, r11s 11xri-

lleHuoe ua\rrr Br'raqentae J(-qneHa l,raJro or,rllqaercrl or Blraqelruii Cuapra u
lpuna (6115 aaea4 B0 - 89); paanr,lrla Brraq?rrc.rbrlo \IeHbrrre naruer:i Bepo-Er-
+ror"r ourra6nr,r. I[panga, cocraB BBe3,q a o6oux o,lrvqat{x He o]I[IIIaHoB: y CMapra
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T A I] .TI I,I U ^4. XIV

I or!

4 269
6 612

10 894
11 o19
16 694
47 330
22 g,l0
26 256
30 466
3n 364
';14 ?19
49 40S
t,6 925
68 903
74 Blit
75 390
77 986
83 (3rr
89 363

1 o: o5o
105 262
'l oi :i88
{r5 7lr9
t2o 44ti
124 l-;8i
lz7 ot-i
1!B zr8l
l:lt' Bb4
i 35 679
1:19 609
1[0 i0i
'141 070
14i:77lt
r(6 010
ti)o 361
150 :t79
150 52'r
154 88l
l:tto,11 )
lll)l) illl
16rl 289
16i 46rr

1 tt2
:109
219
214
2Li
209
240
209
195
166
14il
151
6)qa

148
302
27!t
r95
2\it
2lt0
138
l Dh

21.9
185
13i
148
18d
162
'1rl8
i5t
1,41

155

1l62
.)QO

9ir
182
I ;);)

148
182
2(I9
22tt
141
282

+ 4.4
+20.0._ ().1
+ 4.5
+12.8
+13.2
- 4.1.

+ tr.?

- 2.9
+ 7.0
+ 3.7
+ 0.7
+28.4
-L6.O

+ 6.7

-28.8
-14.2-|-zo. ll
+ 8.8

-12.1.-f4tt. ir

- 1.9

+ 8.2_ 6.5

- 0.6
+- 2.6

- 3.1
+ 6.e

- 1.7
--l.i.h
_Lao t

+ I.ri
-7?, 

.4

-18.6
- 6.7
-l-ti .3
+1().{i
-28.3-- 1.8

+ /,c
+23.1+ 3.0
+ ?.(,
+15. e

+16.3
- 1.0Ira
+ 0.2
+10.r
l- 6.8
+ 3.8
$31.1-r

- 19.6
+ e.8

q<a
_11.1
+23.4
+11.e
- 9.0
+/tli.6+ 1.2
+.0.7
+11.3
- J,',r

)- 5.?
0. t)

+IC.0
19.4

+ 1.4

-14.it+/r2.3+ 4.7

-10.3
-20.3
-15.5
- 

J. O

1,14.4
+13.7

+ 1.11

_lr
_lr

-b

-5
-5
+1
-l
-1+{lo-.ro
+5
+b
t)
ttr
+4IO-1- d

l-1
+o

0
0

-0
-0+o
+1
+o
+1
+1
-Lq
'L,

IO
Lo

+1
+4
+3
-J-o

+4
+5
+5
+1
+5

- 
/r.6

- 0.4
-- 2.1
+ 5.e

I q-

+').r+ 4.e
+ 7.2
+13.6+ 8.7
+ 7.1
_.{_ I I .0
+10.8
f rn, .t

+10.0
+10.2
-l-1c.5

-l- 4.e
+ 3.1

- 4.ir

- 3.9

- 6.;i

-A'
-j3.lr
-14.0--12.9

-l+rJ
-16.0_15 .7
--17 .2

-15.6
-14 

.6

-17 
.6

-18.i
-16 

.4
_ltr.;)

-19.2
-18.6
-19.1--17.0

-19.1r

tr 1'1'lr.rua [rorTo.Trr)r]oBauLr paAr4anbr{bro oltol)ocrrl BReaJI riaraJTola Illlear,iirlcpa
(Schiesinger) , noropble lroe r{pqe, ucrvl 6.5, u ro rlpcNlfI ltaH.y IIao oIIl4 Bce
o"rra6ec croro irpcAerra. CyruecrBoBaJro rrHeHr4e fl,racnerra r.r III,Ipca (J. S. Plas-
l<ett a. J. A. Pearcc [5]), IJopTlorpeNra (Norcl strorn [6]), uto 1(-q;reri A.rrI BI,uIIr-
tvro 6oJree oJra6r,rx BBe3A y\leJrblraercfl, I{oxoArr Ao 0 ri}r/cert. }Io rroiAHeiirnlre
l)a5or],r Ciuapta [7] lr ,i\lrr,r (A. A1i [8]) vnaar,inalor Ha orIrI46ctIIIO0rr, ororo
lrHcr{rrfl, 1rotr{'tBep}HAafi ItaI,r6oiree BePor{T}Ioe SHarrelll,Ie K-.rilcIta 4,11fl 3Be3A

O- 87 nopflAma ot f3.6 Eo + 4.2Itlr/L,eK [9]. iJa Dro vI{aBrIBaIor ran}r{e
pe3yJrbTaTbr orrlicl1eJreHl,ls ,I(-.rneHa (iotsl,IecTHo 0 BeruqIriallllr rA /urfl pa3-

iluqHl,rx l.rHTepDaJroB r{rrTerrcrlBlio()Ter1 r{}rTe]lcTeJrJrspI{oii .rrnrrr,ir,r ca II [10];
'IIPI{ yBeJrIIqeHI,Iu paCCl'o.EIILIii e B paa Io.tyalal0rqee0fl }rr'Ie}Iblllelllle ,f-aIJIeHA
JrcmrrT B ripeAeJrax Bepoflrr{r,ix orrlI,I6oFt.

It coiraneurrro, B Har,r6onee rrosgueii pa6ore A,ni.r [1. o.] 3BeBAbI tsB -- Bg
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? A lj iI LI II A XIV {otiotL,tauue)

161 {)21
1 08 131
t68 431
i 68 440
112 650
l Til 000
t7:l 171
t 7ll 921
I i:l952
17i 59i)
't7'j igg
r 78 1112

179 Il0t)
'trg ?82
180 ri1 3
'185 7'c5
r8d 179
191 295
1 91 855
192 022
i 92 684
192 913
I 92 954
t 93 il2Ir
t9i'r 102
196 { 20
197 i':fi2
198 184
2(X) 930
201 67{
202 1 93
205 ? tLi:

206 807
2(.\7 tL61:)

21 I 30rr
21i i:\:)
2,15 95lr
218151-.r

2'tI428
218 7(:7
2 l9 36i

-19.0-.-18. 2

-18.2
-18.2
-19.2---18.3
- 18.8

- 18.5

-18.2
-18.7
-17 .8*17.5
* 18.4

-18. 6

-18.6
-18.0
-t7 .7

-15.5
-16.9
-16. 7

-16.8
-lri.7---15.5
- i6.0
-16.4
-16. I
-13.5
-15.2
-,.111. B

-1a,8
- 

1l*. lt

-11.0
-11J.2
-12.7
- 8.?
_ 9.J

- 9.2*- 5.8

- 7.9

- 8.0
_1'

741
27 i,
2ri9
az't
195
1l'r5
,ru

o.) 0

22.t
158
269
204,
ll ir1
1 f,5
,ro
2t5
2tt)
l9r
286
191
I it)

2lt1

2og
229
1i1
21$
19,1

168
:,18n

182
l :,;)
1 111
qn/.

15u

I i,1
-,1i)
209
1lj2

*11.?
+ 4.r)
+ 0.e
_. 0.7

- 2.0
+ 3.s

-I6.2l- 4.6
_l-10. 5

- 9.:l
__ 0,Ir
+ t''lo-

- 0.2
+18.6
- 9.2

-15.9+15.1+ o.l
-Co-* 7.0
-l-1{.Ir
+21 .i)

+ 0.4

-18.8--19.8
+ 5.:J

+r€,.2+ 0.4_L-r,
--l-1 d . 4

- u.0
-l- 0.3
+ 8.7

* 1|i.8
+14.6
+11.8

+ 8.r

-8 C

+ i.t
"+ 4.0
+ z.t'
+ 1.1
1- 6.6
-111.1t /.)
+r3.6
- 6.2
-Lrri
1- /.L
- 6.6
Jqn

I L-"

+21 .7
-- 6.1l

-12.8+18.2
-1- r, t

- 0.1

- 3.9
+14.6
+2t,.6
-2ll .tt
+ 3.5

-1it.?
-16.7+ 8.4
+19.:l

lci

t i).'l
-l-19.5

- 4.9
+ 3.(
+1 1.rl

-21 .6
+J8.e
+17.7
+14.e
-l-10.:l
+1i.2

+5.0
+ 7.8
+i.8
+8.2
+r1.4
-l-6. I
1- J .r

-L1 1I ,.'
tb.i)
)-o.z
*s. z
-F6.?
+4.2
-l-5 - t)t- -+?.1
+tr..
'+7.tt
+4.5
+6.1
)-\.2
-j- 1. t
iq.s
+6.5
+ 3.s
-ro. ,

+4.0
+-4.5
1-r,.2
to. J
-lt. /

+3.8
+0.4
+1.0
lz.r:.
+1.6
-1.20.0

-1 .9

-1 
.lt

r{3 rrccJre[oBaHr{fr rrcKJrroqeHLr. Ho r4MeHr{o aTr{ BBeSAbr (B8-89) goi[?{tHr,I 6r,ITIn
rrHTepecHr,r B cB.gar{ c 6r,lcrpr,ru rraAeHr{eM BHaqeHI4fl ,I(-.rileua }ra arrrx crlen-.
rpaJrbrlblx Hrraccax. flra aaea4 BB - 89 r.rueerc.a olpe[eJreHlre Jku46ua4a
(8. Lindblad [tt]) : K: +2.8 K]t/oen rlprr oArroBpeMeHHoM orlpegerreHlru
cHopocrrd Co.;rrrqa U : 24,.8 HM/ceK, BHaql1rerbHo oriluqarcqertcfi or rrI]I{-
H.STOIU HA}I]'I.

flpeguonarafi paolpegeJreHr.Ie ReJrlrrruu 'p' * e llayccoertlr I4B cooTuorlre-
HI4-s lzr:0.4769 [prr r::l-9.73 rm{/cem, [orryqaeNl BHarreulre MoAyrrn

/z:0.04902, c KoropErM rr3 ooorlroilr"rrro" 1p' a "; : ,+ noilyrlaeu cpeAuee
hV n

aputluersr{ecxoe a6coJrrorubrx Buaqeur4fr Beilurrrll}r p' * e

k' +.I:41.51 nrr/ceri,
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R ro BpcNIrr HaH HenocpeAcrBeHr{oe Br,rtruc.rrerrtrre Aaer t0.Bg Hrr/cen. Ouewtguo,
pacllpeAeJrenr,re ua6rroAcr{rrbrx p' * e rre BrroJrrre layccoeo. B cneg1.1g[treft
ta6,ruqe rrpuBeAelro BLrrrr.rcrcuHoe o h: 0.04902 paoul]e4errcsl.ro Bna.rettnir
Y -1- L'

0.0-5.0
5. 1-1 o. o

10. {-15.0
15.1--20.0
20.1-25.0

. Ilbrqnc- Ha6.[]o.
P' + e (Hn[/cot() .lcluluc AcEHue

. BLl,,uc- IIaOnm-p'-l e (HMi ccri) ulfuuoc JcuHou

25. I -:10.030. 1-35.0
35.1-.40.0
40.1-45.0

7 .0 r{M,'ceR,
ll.i D ,
14.4 )) ,

2?,

20
1,6

1t
7

30
1i
12
T2

tl

4
1

t
I

2
1

0

8i8t*

Itart ynaarrBaJrocb Briure, cpeArree BHaqerrrlre Boporrrrroiir olru6xrd rIa[reII
.cHopocrrr ecrb +3.57 HM/cer(.

, Cpeluee apl,I{)Meruqecuioe a6coJrrorrrrrry 3HarrcHlrr:1 uexyrraallHLlr cHopocrell
p Molnlro naiirlt r{B coorrrorreswfr 9.732:a2 * 3.572, lp'l:1.{83 or:

I pTl: to.?1 xu/cex.

,Ilna cpanrreul,Irr Moirrrro ilprraecrr,r cJreAyroque :lHaqeHuE aroii xapaxre-
pI^ cl'rrxr,r nexyJrr{aprrr{x crropoorer-r. lunreu6ellr. (\4r. Gyllenberg [10, c.rp. 753])
,qaeT SHaqeHu.E:

BO
AO
FO

l'Intepuo.nnpyn IIa rroAItJraccI{ II BBReITTI{Ba,a coDrr&cFro rrpr,rBeAeHHoMy BLrr[e
crrexrparrbrrolry oocraBy rrauux BBeBA, [oryqaeM lp'l :11.35 Hn/cex-
Berrr{qr{Hy, 6.ruranyro x rrarueir. Itennu6enr (\ry. \4r. Camjrbel} [12])gaer ana
anea4 B8 - A3 : 9.9 xnr/cen.

OTT(PbITOE CI{OIUIEI{I,IE NGC I 4665

/]nr ruecru BBe3A 3To|O CHoIIJ-reHufl clleAr{ee sHaqerr[e paAr.ra,irbHblx rraStro-
EcHHLrx cnopocreii eorr 16.1f3.4 Hu/cen.

flpu nolroqlr I{ollMaJrr,Hrix a6coJrroTHbrx reJrr,rqr,Irl paccroffur{e ro DToro
cKorIJrerII{rI noryrraerofi s 253 rrapcema, qro 6[u3no n cpeArre]ry rril Arryx
Ir{rlore3 a6corroruort BeJrr,rr{prH6r naroit BBeBAbr B cr(ofrJre}rrrr (200 r,r 300 uap-
.cer(oB [13]). Ocuo6onrAaq rra6rrogeHusre cHopocrtr{ cnorrJreHl,rr{ or napaJrJrax-
rlrqecnoro ABrrarerrr{H (-L7.4 Hrv/cen) n a{r}eHra Bpauerrrrf{ la.nan'rranlr

1-|3.2 xru/ceH) , [oilyr{aeM (rrenyJrl,rapHylo) cmopocrb r}oero cnorrrreHr,r.s:
*1.9-F3.11 nlr/cen. Cpeguae cJryqnrirru" pafllraJrrrrafl cnopocrr, E ,uerg 

"rro-rIJreHI{fl nofiyaraeTg.rl 9.0 xlr/cert. OTsrexaggb oT MaJroi'o qlrcila 3B9BA B crto-
rrJrel{ru4, [o,rryqaea.r Her(oropoe upn6nunteuue r{ cpegur{}r cxopocr.Err; upocrpaH-
ctseutroit S: tS.O xuicen, rarrrel{qplarrr,rror-r 7:74.7 Hlr/ceH.

SBESI{A EOJIbTXOT{ CHOPOCTI4 H. D. 161817

3Ta eeee[a uo ceoer'r rpouaqHoii pa4na"rrr,uoil cxopocrlr npr{iraAJreTr{r,rr
H rpyrr[e TaK rraar,rBaelmrx 6r,rcrpoJrer-Eu-Ir'rx BBeBA. Ei xararole Mypa, IIoJTHoM
ua 17I 1932 r., rrMeercfiRoero rrrrlrb [Be BBeBILI c 6orrrueit pa4uarruor)i, crto-
Irocrr,ro (VX Herculis, ot-1r05 go-374 xu/ceH, H. D. 209621, co cnollocrbro

-383 
xlr/ceH), Brt4enaer:cn ara BBeaAa Taliine rI (-rRoLIrI PrrrIHIIl,t (lrernTl)anbIIElll
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Tr{rro}r. Anropy rre yl(aJrocb rraiirr,r xannx-"rrn6o Aar{IIbIx o ee rapaJrJlaxce
lr co6ctsenl{oNl rRtr?neHr{r,I.

Vqu:rr,rnal rapaJrrraxrlrqecxylo cnopoorb (-19.3 xru/ccx) u ar!(tenT raJrax-
rl4qecxolo Bparqerrl{fl (+Z.t Hrt/ceH), HaxoAI4}I ee paAIIaJrbIIYrc cnopoorr,,
orrleceHlrYlo fi qeHrpolaA)r 5nlranns 3Re3A, paB1ylo 

- 34/+ rur/cex.
Ecalr ea orcyToTBr..relr AarrHr,Ix o napaJrJraxce u co6c'ru()I{}Ioll ABr{meHIIIr

npI4MeM, aITO IIpOCTpaHCTBeHIIafI CIIOIIOCTr BBeBAEI COBIIa[aeT O paEI;laJILHOr'1, tO
nar,i;1en r:py6oe upu6nrrrneul,Ie I{ rrepBor:r: uanpaerenue G:197" , g:-21t",
ts:344 xrir/ceH.

'I'axrru o6pasolr, r.iarrpan.rreul,re upo0TllaHcrnertrroi'r cHopocrld - o6Lt.Iuoe
g.rra 6r,rorpoJrerr{rqr,rx BBc[]II. IJpr,nruuaa op6uralrr'HVIo cHopo0rL IIeIIrpoI,IAa
5;rl,iaHrix 3BeBA B 300 Hrt/cen, Haxoj{rl\{, tlro BBeit11a yl{aJrrlerorr or I{el{rpa
l'aaamtraxl,r noA ylJrol,r e 1()o r{ oRoe[,r\r paAr,Iys,v-ral{ropv co cltopocrblo
225 nu/ceH, ric [oorln.aroiqei;l ftpuiruqeo[(oi.i onopocru yxoJla ue Jlaran.rr.rxu
(l)05 nu/corr).
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JIJ/tIEBbIE CHOPOCTI4 t:11 3ilESAbI CJIAEEE 6.75

I" A. IIIAi,TH

]Jarctcn peay"qr,Tarr,r onpele.[erlr'rfl ryrreBr,rx criopoc'r'ert 131 aneal(tr c:ta6ee 6.75. .i{era.lt-
HOe I,ICCJIeItrORaIII,Ie CIICTeIIbI IJIIIII BO.]IH B['isBI{JIO 3a.BI,ICI{IIOCTb llOIIpaBOI{ i]yqeBLIx CIiOpOCTeI-I

AJrfl l.rH[r.rBr,r/Iya.flbHbrx "rulHrrri or AJruHbr Bo.-rnbr - or[rperrr, csr]aaHHr,ri:r c Bruor{ (ponanrnot:i
npl,moii iualoi,i nalreprr. Har'r6o;nee xaparirellHoii qeprorl Harrnr.\ rra6.qlo[eHr.rr.'r flBirrrercn
cepbearrag crrcreilrarr,rrleotrag ortut6tta ceaouHoto xapat{Tepa, BLI:)naulrilx \,lil,[el"Irxlr]I ortiJro-
neHr{e}f or rlcrr,rHHoro ![roriyca. E.naroqapn yqe'r-v aroii cr.rc'r'c\ra'r'urlectitttt ourl,r6tilt y[aJlocl-
cHr4Br,rTr) BeJrr,rrrillry IIpeABal)rrTeJrbHoro srrarrcHrra cpeAnei.t apt.tr]trteT'tt,recrior,1 l.r a,;rre6Palrve-
ctroir ltaaHocrr'r 1\{;,p (}'Ioore) -- Cn,verra 4rra 29 craulal-rrlrbtx BBeBI or 4.2 tt f 3.2 Xo
2.1 l,r -l-0.3. IIltarr,rlI,nocTL yqera clrcrelrarrlreL'rtor'r orrlu6Hu no[TBep*(Aaercr otteHr,
uanoi.i ue,lr,rquoiir /f -(rJretra. Cxopot-r,r,r, ;(ctr;,ierrril uojlrrla r,r 1(-q.len, BIJIBeAeHHbIe uB Ha-
mero r{e6oJrlrxoro l)fllla Ha6rloileHuf{, otilt;iil.iltotr paBHLII\III YO:15.2+0.5 r ff:-0.6 *0.3.

Bepontntle orrrr,l6rir,r orler{Tporpilu}rr,r u 3Bea[br I]aBH],I coorBercrBglrHo * (t.2 tt + 2,i.
Beponiuan omn6ria, lol\,lreHHafl rr3 cpaBnertrrr rrelrHorrrx o6qux aBeB71, Ha6rtoueHHbIx ]l
Cr'rlrer,racrrorl odcepRarolluil r,r r.ra ()6cepuaropur{ ,r{anng f{err,uarr (DavicI Dunlap), oliaBLI-
Baercrr rropE/Irra -F .1.0 ril,rlcer{.

Cltegr,r ua6.rtoxeHrrr,rx 3Be3A uafijlerrli rllu rrecor{Henr{r,re rr Jir;e rro/Io3pellaerlble crtenT-
l)a.rlbHo gootlrrr,re 3-Be3ALL

BBEJ,FIr-II41,:

1{ag,rorul1r,u'i F(a.raJror BriJrloqrier '1 131 3nca[]' r'JrilBHrtrI o6PaBou lrllua ]lB-
A0 cra6ec 6.75 ir 29 cralrgaprllrlx II llpyt'ux flllltux ilBesA. 13 To npertri rtan
lrepBr,rii liaraJrot.343 eneag [1] rra6;rrogairc,r{ o AirIrIrHor"I r{a}Iepoft, }tsl ItpI'Ir'Ie-
r{]4Jr[r Anfl r{a(]rofrrr.leii pa60Tr,r riol)orIivlo HaNIepv (l:290 r'IrI) , AaIorq}rrc
/(I,totrepor.rro 75 A/ulr onoJro FI". NIn r]aA(:]rrJrrr0b, arro, Irool(oJrbHy Ito Hpaitl{eii

NIepc IIoJIoBTIIIa o6qefo qI,IcJia 3B€lllil 1'I,IIIa 83 - 
r\0 r'tlteet rrrllpoltl'ic 11 pa3-

ItliTLIe .{tI}IIrIl{, YN,ICI{bIII0'IIIIe [L.IC]lepCIIl,I BABOe IO OpAI:]II0]IIIlO () AJIIIIIHOiTi HA]Ie-

lloiI (l:560 rr,rr) IIe orrellb orpa3lrr(.rg Ha roqIIOcrI4'
I(itporHar rraMollrl Bo trHo!'olr .\r(.)T.IrL\er AJri,Ii{I{oii, Il ooo6eHrlocrrl ll oTIto-

ulerrr4r,r r[onatrrrroit rtpr.rnoii. 11i.ti,i rrorroulr.r /tirLIHrioii rtaucllr,r (rrrerirl] ]Io?I\e'f
6i,rrr, rro,rryqer{ B xoporxerr 0oxy(i(} B nllcgoJrax 3900-460C (l I'I3rtoHerll{erl

{roHyca B rrlleAenax -fr0.05 ,rr-u. (l)orra.rr,rrafr FiprlBaFr g"r1s Itopor}toii Ita\IeplI
rroi{aBarra rra {r,n.. t. Opgr,rriarr,r o3}rAr{aror orcrre'r'Ii tlloHvca. Palttttrrla B {on\rce
Eirrr Z+200-4600 Ioclrr,rriler 0.30 urr. V;ne g.rrn 4400 n,loxol:I rlronlr6 olra-
IIoRl,ITot{ 3alIerrllirr. IIatt.n,:lt. HticooTr,I 6r,t;r nr,r5llaII TaI.lI{}t o6paaorr, qro6r,]
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rrpl4Becrrr B flyrrilrr,rii r[oH_r,c o6:rar.)tr, (,fleFirpa :]950-4;350. IIpn rroBopore
fiailreilLl ua !8Q] 6ee r,ritMeuelrl{fl }IaItJro}Ia nt6r nonyqilgll R xoi)ourc}}r 0on1r6n,
o6,uaorr, or 4500 4o 11850.

llauepeuue crremTpol.pau;vr l,r o6pa6o,lHa rrpolrBBoAirJrr{cb, rralr orrtr{caHo
r! IIpeAblllylqciI 1:a6o. e. I,Iurepnornrll{oHIJafi tlropuyra 6nra ar,rne;1elra o6r,r.rHl,rNr
cuoco6olr rrr r,raMepeHr,r.rr lrreJrealrbrx rlrrruii rra [ecrrr,r rrJracrprr{nax

n' : t41.2b5g - -t!-193!fl- 
.
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;-urHrrhr rjo,lH

,[auur,r Bo,{}r BReBJI 'rnria BB - A0 6r,r,;rlt ne.sttr t,tg 'Iransact,ions of
1. A. U. (IV, t8B, 1922). Hra n Hoer,r crryqae Ilerrr,Brr uperre6perarr, a{t}emrom
6noug, oTqacrr.r lro'rolrlr, qro \{HOrIIe llneaAli, Hnaccirr}turlr.rpoBaI{HLIC n HDC
Han A0, n gei'rornrrrerrbllocrl{ HecnoJrr,Ho 6oree uoaguero rllra (A2, A3). Xora
rrpI,INIerlerruar{ AIICfieporrn upri6rraBIlreir6IIo BABoe tr{eHblno, qeN{ I{AeTCfl B

I. A. tI,, narr HaBaJrocb rrpeArtoqrllroirr,Hblr,t BoclroJrbBoRarbct{ o[y6.rrrlno-
RaHIIbII{II /IaIIIILINII{.

IIpu uelrepclrr,rrr c[oriTpo]'parr]r (rpaB\r nhrrrRtrrJraorr o5parnnruan na ce6s
rlrrtr{Nlanrre oco6eHuo0Tb; ryqeBLILr cHol)o0TII rltlrttii rr A,IIIHoii IloJrlIl,I 6onrrre
431.5 oucrelrATr.rrrecxr,r oT.r]rrqaroTcrr o1'criopocrr,r ro.[r{rrLrfirI B 4)nofictoeoii
rracrLr. rIro6r,t TrpuBe0Tr.r ux B couirilLrrre o ocra.[brloii .IaorbIo (,nenrpa, Tpe-
6ye,rc.s 3IIaqrlTeJrbHi\fl roJroinlrto.{LIIan rlorl)aBHa, ocro6esrto A"rrf{ ntlul,rrt
LLil u 4481. 0ro yr{i.rirr)rBtlor rra neo6-ro7l1r\ro0rr, rrc(.rrrej(oBaHIIti AJII,IrI BoJrlt

km

4000 4/00 4200 4300 1400 4f,003900

([hte. 2. To.rrul r.r Irlry?ririr,r - ]lailHOCTI.I J\JIfl IIH)U'ltsI'Il1\/aJlLHbIX tttfltltt"t (ctiollocrs
cT ar,gil1,'rilori 3Be3/rr'I - cliolrocrl) tlo laHlloir nttrttrlr)

AJrr{ 11rr[r,rBt,l[Va.rrbr.rbrx trlnrrii. PacorrarpIIBaerlI,re oTIIJIoHeHIlfi lrOt'\"1 6r,trr

oB_fr3aHbr araclTrdqrro 0 5teugatru, HO rJlaRr{Lltl O6pa3o}I c ()cO6eIIHOCrr,rc (toHarr'-

lror-t XplrnOti. Er,tt IpIIH;IT TOT ilte g191;r)6, r{TO_I'I R I'ICCJIeAORa}IIIII l]TOrO BO-

npoca B npeAbrAylUc.ii pa6or.e [1, erp. 13-19]. flo'rl'Il [rrfl BCex xoporlrrx
CrreHTpOr.paNIlI flpItI,IX anea;1 6r,r;'rn IIL,IaIIICJIeIILI oTttJIOIIelIIla C'HOpoOTII nO IIH[I'I-

BrrAyaJrr,HLrlI JILIHI1fINI OT CIIOpOCI'II 3Be3AbI. HO r:OqnOC'rb ItArIepeFII4fl III{3Ra,

14 yBepeHHbIe CLICTSIIaTIIT{eOHI{e trOiIpaBIiIl AJIE I'IHIIIIRIIIIya'TbHt'IX ittlHlltYl lIOlyT

6r,rrr 
'UOny{11HIJ 

trOJIbItO I,I3 trlOCTaTOT{iIO 6O,rrtUOlO .1uC;1a o11e11TpOlpaMNI'

/l,rn penxo BcTpeqarcLIrrxcfl nr,rHtrii TorIHocTL BbIBe[eHI{I{x IIOnpaBoH IIopflAlta

f1.5 Hnt.
CnC,retraTllqeCHlIe OTI1JIOIISHI{fl trJIfI I4HAI{BI{AVa,TLHLIX i11IHI'Iit^ (CXOpOCrt

3BeBAbI I\II,IHVS cltopo6rl rro IIaHl{oii;ruulrl'r) HaIIecerIbI Ira (tlrl" 2' flpaoga,

[I{Cnepcllfl IIX SHarIr4TeJILHa, HO }IbI,fIoJI&f&€}I, rITo [JIfl NII.IOTIIX rI',rlIrIr',l oTItJIo-

;;;; peaJr6IrIr. Hpolre rol'o, o6Hapyr{il{Baerc' saBI'IoI{Mocrr' orHJroHeHLi'l

or lJlurir,r RoJrHr,r. br"urr;1rn, r{ro r,rsr,repe}rHafi_ cKopocrb 3BeSAbr rpe6yeT'

B CpeAHeNr IIOJIoEtuTeJIbHOIt uottpaRItu, R OCO6eHHOc'Tu, eCiItr'I - 
rITO tIaCTO

r,rlreer Mecro B BBeBA;; rlrrra A j oyru"u" cnopocrb ocHoBaHa rJraBHbIN{ 06-

pasolt Ha JrLIHIrflx H,,u 4481.
' B npeArrAyu{er,1 pd6ore, BbrrroJrHeH}IoI"I C EJII{IIHor,1 naltepof,t, NIbI HaIIIJIITI,

qTo uofrllaBHa [ilfl NrHOfr{x ;I]uruufr [ocTIIracT HecKoiILfiIIX HIIJIOMeTpoB, I'IHOI'Aa

10 rarlr 6onture. Xorn reuepb Nrbr froJlb3OBaJrI{Cb I{CnpaBrre}IHbIMIT [JrI',IHaIlIU

BoJrrr, Nrrrgrl{e JII{HIII{ Bge 711e rpe6yror [olpaRI([I BBI4AV paSHOCrII R tr(I'IC]IepCIru'
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flocr,ncguee o6c.os're;rrcrBo, BLIBbIBaIoulLre pacoesllrre rorlen rrarlmr. 2, zattt-
Mllfler BaBl{c,r,rilrocrb orltJroHcHri,i or Iurr.IHLI BoJrHbI. Nlemry reM eo Ba?fiHo'

BrrgeJrr{rr,. /J,ra atoii rIeJrlI, ?fieJlarr vllerlbtul{rb [lICrrepcI'IIo rorlen ua r[ur. 2,
o6yo.nonrer.rHvlo r.JIaIllrr,tlr o6pasorr peaJrbl{6I['II4 c]ICTetrIarl4rrecHLIMI4 norlllaB-
r{aMlr AJrrr r.rHAI,IBI,rAyaJrr,TILIx JrI{rIIrll, lttl nolt6raur.rpoBaJrl'l I4x B rp;r1161 1, ,ru-
Hocr.rJrr{ Ha ry rrre tfrar.. 2 coorrerc:rByrou1lle cpe[r{L{e 3I{aqeHIIrr orxnoHcntrli
(Hpvxrnu) . B ronqe norrrloB, Ba lror(oroprrINnI IIoitJrIoqeIIIrrIr,Ilr (rrau6o.lrt,l.rar
rrolpaBxa Aoorrrraer-21 nu 4nn 11383), rlrii il{o?neM rpetre6peur TIIIAI'IBI'IAyaJrr-
rrrrltlr{ rlortpaBr{ar{LI q,,r.ri rlrtrurl IiI Irir14IIr{Tb Ro BIII,IN{aHI,Ie roJrblto rroflpaRI{I4,
BaBr.rcrrudr{e or IIJrrrHr,I BoJrHbI. FIa ocnosatrt,tra npLtnoi,i ((rur. 2) 6r,tna rroctpoena
'ra5flI,Iqa tronpaBoH, rr Reor, ]tarepr{itJr nepecr,roTpelJ BIIoIrb. flot-.t.ynan ranlrt{'
o6paeolr, lu,t go6l.rrr,r(i1, l]IraqrrrejrrrHoro ylteHbrxollI,LrI fiart oJryrraiilloii, TaIt
Ir cr{creMari,tqecrtoii ourrl6rtrl. f[pegnapureJrrrlllic l]ItaaleHIrfl, Harl4cnnr,te g;nr
clleAr{ero apnt}r,rcrr,r.reo}roro r,r Cpelllero a"rI106pal{qeoHolo orI{JIoHeI{lIrI (NIyp_ -
Cr,rneue) gtrx 29 ABe3A 0 xopottto I{BBe(irHIi}tII onopo0r.s}Itt 6r,l.nIr 4,2 u *3,2,
B To BpeNIfi riart rro0Jle Vr{a3arrrrblx rrolpaBoit DTII oTItJIoIIelrns cralm 3.6 r,l

f1.13 Hu (cu. <rC'r'anA&l)rIILIo anealr,r>>).
Cpanur,taaa r[llr. 1r.I 2, rtl,r rIpI4xoAI,rtI ]t Bar{irIor{oIII{Io,.rTo opcArII'ICr rro-

rpaBHr{, cr{flrr,re c itptrnoii r[ul'. 2, xopoluo cJIe[Ylor (roHa,lr,nor,l ttpnnoi;i.
Iloerouy Molrirro ripelrroJro?r,irrTrr, rrro DTr{ rronpaRHn o61ril;l66JreIrhI RIIIIoTI

tlona,rsuor:r npunoi.i. Flanpl.rrrep, alacro BCTpeuaroullecfl lunulr H, w 4t+7L
rlte6yror fiorrpaRo]r *5.5 ll f 1.2 nlr, B ro B])eMrr rran orltJrolleiri,Ir{ or r4crI,III-
troro tDoxyca gna ori.rx,nnntnr)i cocttarlJr-flIor 0.09 u 0.20 rtu. Haur ouuT Ilorl{o-
rrreHrrr,r BJrr,r-rrr{r,r-E r{3\rerrcrrr{rr rlonyca Ha Jryqets)rro onopocrb (clt. trrarne) rrolta3r,I-
BaeT, rrro yBofir,lqeHuc (loHvci r'ra 0.lJ r,rNr Rr,r3I{BacT civleuIellI,Ie,rurtrlii tra 17.1 {
f2.THnrLI,c.reloBarerrbl{o,gnnH. u4477}IbIl{oJI?I{IIbIIroryql,Irr,5.1utl.4xlt
ooorBeTcTtsenno. 3'ro r.raxo;lrrrcs B no,trrror\{ colJ]acr4Ir co B}IaqenI{flrru,r, uaii4enur,r-
r\rr.{ AJrE clle;1Hr,rx otnnorlegr,ri,r, BrrBeLIeI{HbIx rrB I{alrlrrx IrBrlepelrut"r MI{oI'oqpIcJreII-
Jlblx orrerrTpoll)ar\rrr rrprirrx BBcll,rt. Crenonare.rbrlo, Her coltreirr,rrt B ToN'I, qro
norrpailna 4,lrr,rHbr Boirrrrrr, nbrr{RrrerrHarr rra rpllr', 2, an,'lrxelt,a rrl4crlJr\{ a{rfeHtolr
rlioHanr,uoil nprnoii (r[rlr'. t). /-[aurrr,rit crlr{en'r o.rellL, Buaqllrcreu, ra otuu6xa
n (roHtrce na 0.1 l,rNr coo'rnerc'reyer omr,r6rre B JrvqeBoii crtopocru s 6 nlr. EcnBI
r[orvr:, HoHTpoJrrrl).yeTorr IIe qaoro I,rJI,I llegooraToqrlo rorrllo, qyBcrBuTeilbHocrr',
nslrepennor:i ryvr:noii cnopocrrr n r{B\reHoHr'rro tpoHyl,n rlorreT BLI3BaTr 3llaql{-
TeJIbr{vIo or or()rlarI,IrIeox}rIo ortrrr6nV tr o6u1eo rio}II4?r{eHIIc TorrHocrrl Ita6nIo-
AeHrrii.

CI,I CT tri,IAT l,I r I E CIi -,\fI O III I4 1l Ii,,\

B lnane o or,rorelral'Idqecnoi;i ourn6ne B npeArJAvrlexr riaraJrore 3113 asca[
[1, crp. 22-271 6rrno yge.nerro BrratrrrreJrr,r{oe BHrr}rarr}re RoIrpooy o BJrI{rrHurI
ToMrrepaTypu, rlronyca Ir T. [, B.raorHocrtr{, cTaBr.rJTorr Bonpoc o BoBr{o?I{HocrrI
rf'Jrrttfl:F.ttfi orr.tirorrerrr,rg or r4crr{H}rofo {oHyca rra peByJrbrar. Hpoue roro,
6r,rr naf.rgeu ceaonrmri,i xog or4oreNra'ruqeoxoft orrr46ftr,r, I4s lnyx'l]flIIoB na6nro-
geulart 6r,llro nar:iAerro, r{ro cMerqeHr{c {romyca B 11pe[eJrax or -0.2 

go f 0./r ult
oT Hopi\,IairbHoro orcrrera Brrilblnaer vBerrrqeHr.re cxopoorr{ ua f 7.8-+-1.2 xrr.
Er,Iro cge.naHo npe/Inoiro[reHr{e, qro aro, BcpoflTr{o, Bbr3Balro }repaBHoMeplrbl\t'
pacrl.)eAeJreHldelr oBera BlIvTpr{ onex'rpaJrr}mtx tr,rnnii, B oco6eHlroorlr B}IIrc-
orIoHHLIx nuuur,l olerrrpa opaBHeHlrrr. Sror a{r[err {oxvca 6u,n nnepnr,te
r-raiigen IIrrfl [rrl{H}{oit xaueprt (l:560 utr), ra, o.]reAoBareJrbrro, Mo?HHo 6EIJro
o?r{I4[arb ero ys14sg1rtt" AJrH xopo'rxort KarvlepLI Toro rrre cuertrporpar[ra'
(l:290 uu).

,Il,erlcrnure.nbl{o, r{BilIepeHIIe aHaJroril.rHof,r cepr4}r oorr{egrrblX cnenTporpaNIII,
TIOJTYIIeHHLIx c HopoTHoii xauepOi,i, BrIflBI,IJro Brlaqr{TeJrbHoe rroJro[rIrTeJIbHoe
cMerr{eHl,Ie crrenTpaJrbHr,tx rulrrait c Bo3pacraHr,relr t}roxyca ({roHi,o yBe.lrl,IqIa-
Bacrcfl nprl [ourr]neHur{ TeMrrepar;rpr,t).
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flpuno4x o6a pn4a rra6nrcfierurii c gnl,rrrnoii tt noltotnoiir riarrr:palrtr H oIIHo-
I\tv I4 ToMy Eie cMerrleHuro rponyca, rraxo4rrNr, rrr() rpr4 clrerrleHr,rr,r erorra0.3rum
fi),iIeBafl cnopocrrr Nrelrflercr{ ua -l-3.910.7 i;.;rs. Hatrepbr 590 Ir na +17 .L'+-,
*2,7 gnn lial',rcrlrrr 290, 3to nonaBbIBaer, r(ar{ rrqalreJrbHo IIoJriHeH rrpoBepffTb()u
tlronyc. BerpoarHo, xa4o 6r,rno rrl]oBe p.rrrb Sottyo HalnJlvro Horrb rro In:]\IL)HeHHorlIv
ilIeroAy l'apr,nana (I{arLmann) , floar]oilffrox{eilrv cyAr{Tr, o (lonyoe c rotrHocrrrc)
;o 0.05 MM rr3 rrl)ocroto o6ospeirnr (lfienrpol'pa*nmr. It coTrraJreHuIo, Ha DTo

o6cro.areubcrBo He 6r,uo o6paqeHo IlocraroqHolo BHr4[IaHLIfl. (Dortyc npoBe-
prlJrcs paa lr,Trr [Ba R [reos4, a .lrHofAa qaule, Ognano 6oni,rutIx r,t:*tenesni;i
e {oxyce ne 5r,rno uaiileuo (o6r,ruuo i3.05 n rtpeAerrax rIBMeHeHrr{ o'r 13.00
Io 13.15). IIpan4a, upn rtpaiinrrx re\rneparvpax {rox.vo He rIpoBepflrrc.s,
I{o Becbl{a BepoflTHo, rrro orl 6u.u nognopTlierr He HoHTI]o,lrI.rpvorIbI}{ }IeI,rreIIIIbIx{
ff n7

t/2

,/0

rB

+0

t4

4)ue. 3. Ilorryranrirr JryrreBr,rx crropoc'reii R BaBrrcl{rtocrrr oT,relriloparvpLl,
lipyrxHla, ripecrr,rrilr r,r rorrrir{ - ua6.rroi{ertrrn tl 932-19113, 1$31r-1937 u 1932-.1937 rr'.

coorBerc'r'tselrrro; HlrlriuFrrl ripr'rBan oTHocurcfl rio BTopoil Ilo.rtoBIIIlc 1ttll8 t'.

rdel.Ierr()lrrdflr,r. Bpcicaetcn R lJraBa, uto ltar6oJrbrurle o1'H,IroIIcHIr-E n ua6;rtogae-
ilIbIx ,IIYIICBbiX OHOIIOCTflX IIIIeIOT NIeOTo Il OaNILIe xO,'IOAHbIe It C&MIie TeIIJIIie
ro.u,r. Dro B oco6elrrrocrr,r nbrflBr{iloob rrl)n IIoLIcHax clrcreMarlrrrecHor-l oulu6xfl
ccuoHHofo xapaHrepa, r,iaH Sr,rJro c,qe,rallo R rlpeALl/{.v1lleiir pa5ore [1 , ctp.26l.

Haruu IIa6JrIoAeHI,If{ BBeBI{ BB - A0 ltacnpegeJreHEl IIoBoJILITo I{epaBIroMep'
Ho BHyrpr,r nrecrrlirerHero nepr4oAa (1932-1938). Hau6o.rrruee ilucilo IIa6rIo-
fleuni,i 6r,r,no cgenauo n 1932-19311 lr'. B 1934 r. ua6;rro4euus 6rt.npt tvleHee

MHol.orrflcireHrrbr, a p 1935 r. oHr4 nporrBBo,qtrJrllob Jrl{ur6 cnoparflqecnu. Heno-
.i'ophre Ha6nro4eHufi 6r,rnn cAe;rraHr,I nJrff norrpo,Il.s B 1937i38 t'. Cosuasan
ucrlrB6erxHocrb cI{creMaTuqecnoll otuu6HI,I. oco5eHHo B IIaure\'I cJIyqae, MLI

nofiytrilflr{ Tarr}ne ,qJlfi KoHTpoirE B TerleHr,re nepuoAa HaIIrI4x Ha6JTIoAeIlr.Ili 6oree
300 cnexrpotllaMu gr,n 29 aBeBA c uBuecrlrbllrlr cnopoc'r'ffNILIr'B cpel{HeilI uo o[troit
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crrenTporllaNr\{e Ha?fiAyro HOqb
iryqeBr,rx cHopocTert AJr.fr Bcex
III4_flM:

(ra6,r. 1). [eransnarr Ar4cr(ycctlfi r4BMepeHHrrx
aTr{x 3Be3A nllr,rBeJra r{ cJreAyloqrr}r SaHJrIOqe_

1) B nepr'roll c ruaa_1g3zr.yo Horrrla aBr.ycra 1g33 r.xapa*rep aaBr{orrr,roc,rrr
cr{creMaruqecnor:r oruu6nlr oT TeMrleparvpbr He \,rerrfiJrcfl. poryr,orrru, 

naHr,r Ha
Sur. 3 (xpyntnr rrpegcraBJrflroT rroll]aBr(rl H nyt1gs611u1 cnopocT.rr1,r, cooTr]ercrBvro-qlle TeMrleparyplloMY I4HTepBaJry n 2o). 3annctr{rvrocrb arr4x [oupaBor( or ,rel,rrre-

lSTypu' xopouo Br'Ipa?fiel{a, I{ IroJrHa-fl a}Ilni'IryAa IIJrs r4HrepBara or 0 J1o25o fiocrur.aer 14.5 nu.
2) tlro6tr flI]r.rBecrr{ Ha6Jrrolenr,r s tg\4 r., (,r,rapr - rlrorr,) R cor.rraoi4ec nlreABapr'rrerr,noi,i peAynqrror{Hor:i Hplrroi,i xnH li32l33 r.., gago nllr,rAarrl

cJreAYIoqI4e rlocrorll{Hble rrorrpaBr{rr: r,rapr -2, arJDeJrb -rt, ilart -1-t, ,iroiro-rarora f2 nr,r.
3) Ha6rro4euun 19135/136 r'. rlacroJrbr(o 1{er{rrolroq?ic.Tre}rnbr, irro He rpx-

xoAr4TC.Fr IOBOpI,rrr, o r{oHTpOJrC Cr,roTeMarr,rqecxoii ouur6rtr,r. O4naHo , lrapro,{936 r. o6aapyntt'Iaact Sonr,ularl cl{creMarr4qeorar orun6na. B oro nperrr iir,r,lc-r

'ISMeHeHo 
rroJro,flellI4e o,iluoii 1{B rlplrit}I rIoJrHoro BHyTperluer-o oTlleflieHr{r{I{a rIvTrI cBeroBol'o ilyrra oT HtereBHoii Ayl-r,r, r,t Dt'o uLrBBaJro oqel{b rrellar,rro-

Meprroe ocBeqeHr4e noJrJrrrNraropa. Tan HaH Aa1,a sroro AocaAHofo o'6cro"-.IeJrbcrBa r{e }rofJra 6r,rrr onpe4cJrerra, 6r,rro perucuo orfipg0ra16 rCe ur-r.5nro71<,,_I'II4fl, cAeJrarrlrr,re B l,rapl'e 1936 r. flna nplreegeurra ira6nrogeuraijr jg37 ,.. o ,ro_
rrracr4e c rrpeABapr4re.r]brrori pel(ynr]raoHHoi.i rtpunoii tg1zl3B r. .rpe6yercn rro-
cro.EHHafi rrorpaBria r 

-1.3. Hu. peql,ilr.rDonariirr,re rArir,rM o6paaoliua6rrrogi,rru,.,1934-1937 rr. (xpecrranrr) *ror".,,,r, 'rrit rfi,rr.. 3. 1 - -

4) lh6;rroneli14n llropuii nonorrtrur,r lg38 i'. n'rr,,roro'rr"r cJr rrmKorr {.r.r..)lL'u
oT nlleAl,I[ylUllx JTer, 'rto6rt 14x t{o}nllo 6r,t,,ro ltaccr,raTpr,rBaTrr r]MecTC. I,I;-rk,-
I)EIIIIEIC ilYAICB]nC CHOPOCTI{ CJIIIIIIHOI,I OTPI{ItrATE,Tr]Ur,I (E CI]EAIIEI,I UA '1,0 riir).
P.:-:J.1.1T:_o",qu.l"y, MbI noryrracrr p(rny*rlrirorlir\rro nprrByro 3a re,{nepar-vp-
rtbrrr Dqlq)cfi? n 1938 r., 6onee r.rJrr,r lrenee 6nr,ranyro n apr,reoilnpoAbrAyr,{rrx rr(,.r.ognano, rreclrorp.rr rra NraJroe qrrcJro na6,rrc,4Jrrrrji rrpil 

-r'unrn 
(ec:artt 2z

r-.trcr(rporparrlr) r'i SHaqr,rr.eilr,Hyro Aprcnepclrro (rpeyr.o;raularir,r) , Mbr rl)eAUorrjrl
rIoJrbSoBarrrcrl ot4enr,uorl pc4yHrll'Ior'rrioii trprtnoilr l\nn rropoir rroJroR14ri r,r1938 r:. (r{rur.3, eHma1,).

Pacclrarpllnarl B0e rla6rtoqenrig 1932-1937 r.l'. Br.recre, N{6r gr,iBeJrr,r ouorr-yilTCrJrr:r.rrJC 3rraqerlrrr{ ronpanox^(Torrnr{ nit tfr,rL..3) , Oura cooTBe?orDyloT,rr,\r-
IreT)aTyprrriar npoMeil{yrHanr r 2o, noro1lr,r,, ,,e[,cr,i,r,r,raro.rcfl, rraupnielr l0 _12, 71-L3 r.r r. A.

HaAo oTMcTI'lrb oAIII/ ooo6erttroctb peAynrlnorirroti xpr,reoi,i. t irlrcrli()
5r'lc'r'poe BoBi)acraltl4e oTpI4IIaTeJrr,116rx rro,paBoH IUrfl Bi,rcolir{x rcrrrropa,f'{r).
Mr,r r.rr.reelr grr{o I Allyr.oL, rreaaRr4crr\{oe AorraaaTeJrLc?Ro roro, r{ro rronllilBurl ,AaIlIIrde ria tlrr. 3, noapacraror 6r,Icrpec Irlllr RLioor{rrx rel.rflepa.r,ypax. llrrerrrrr,,.,
opaBI{IrBarI Meffilly co6oji JrvqeBlre cnopocTt,I t_ura6r,tx ,n"r4j ro.[)rq€rHFjrrre ril]Ilpa3fiI'IqHIrIx'l't:)l'Iuepa'rypilx, \'It,I HaxoAIIr,I crre,qvlou-ll4e rri:]lvor{e)rg.lfi cttollol,r,iilia to:

28".0-?.4.5 -l-0.90 rru23'.5-!1.5 +-o.zt
23'.5-16.5
< 18.5

f0.41-r Hu
+0.30

_- 
PegyxqraoH,ar fiprdBafl He M-oHeT paccxrarpr4Bar.cfl Han arrrcro reMrrepa-rypHa.fl npr4Ras, z6o, rtaH oro,6utno;iHasauo Bbrrrre, mBMegeHrre ,po"yra Iru_

crl4rrHo noHTp^oJrr4poBaJrocE (66nr,ruan qacr6 cleHTpOrpaMM 6r,r.na^ r*yn"riu
upra soxyce 13.05--13.10 n ro.rrrmo HeMHorHe - rp; t3.0d, rg.lb). i,ir;;ir[pIZIII4Ee Mhr r,rMeeM SEeCb crJra}IreHHyrc HpraBy]o, araoTr4rrrlo lIepaBlloMepHoto
xapaHrepa. ulu se AyMaeM, qro6rr no-o6rqe cyqecrBoBala rrr4cro reMrreparyp-
I.IA"E PEAYfiIII,IOIIHAfl I{PIIBAE. HANPUUEP, IIPI{ TOM XTE CAMOM OTCIIETE {';Y;UW ,NPM6IUAUTEJIbHO B TOM ffiE IIH'|EPBAJIE TEMIIEPATYPI,I, fiAI( I[ B IIPEAbIAYTqUE
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roAbr, cnopoc.rrr .Epnrrx BBeBA, Ha6ilroleuHrJe Bo Bropoft rroJroBraHe 1938 r.,
onaaaJurcb cJrnrrnoM orpr4rlareJrbHblMtrr, npu6ruaureJrbHo Ha -10 rnn. 0ro
qacrr,rquo rroArBep?fiAaercr{ [pr{ cpaBueHr{rr 65 cneHrporpaMM cra6rrx BBeBA,,
rroJrygeHHblx B 1938 r., c.o clenrporpaMMaMr,r lpelbr[)rrqrrx Jrer: flepBr,re Aarof
6o.rree orpl{qaTeJrblrble cltopocrld, B cpe[HeM Ha - 6 Hu nyru [ocJre r{cnJrro-
qeHr{.fl HenoroprJx cnefirporpaMM Aa}fie Ha - 8 nru.

fl"uacrfiuxa Jre?firzT e uaurer* HacceTe TaHrrM o6pa:om, qro Mbr He Mo?fiefil
5r,r:rr yeepeur,r B roM, qro orra B TeqeHrle [oJrroto BpeMeHrz rrpr,r EaHHoM oTc.rere
{onyca coxpaHrrer ro }He rroJro?fieHrze. Morner 6urr, n aroM Jrcxrrrr npuqr,rua
paBrrocrr{ B cr{creMarrr.recnoft ouu6ne B paBfiutrnbre to[6r.

B6rrruas aracrb Hallux na6rroqeuurt 6r,r;ra cIIeJraHa rrplr reMleparypax
or' 0 qo 2€,, u cooTBeTCTBeHHr,re [orTpaBxr4, Han Br4AHo rze Sur. 3, ueuRmrcr
npra6.nrzararerrbno or *8.5 go -8.5. Mr,r orrue.rafir{ B reqeHfie Harnr,rx na6rrc-
geuuft rraMerrelrrde orcrreroB $onyca or 1.3.00 ao 13.15. floaffie nrr y6e4unlrcr,
B ToM, trro Afifl vxaBaHHoro TeM[epaTypHoro r4urepaara {onyc Mer{.fleTC-E
npu6nnsureJrr,Ho B rrpe[eJrax +(0.10-0.{5) uu. Couocrannsfl Bce aro c coor-
BercrBeHHr,rM r{3MeHeHmeM rroflpaBoH n ryuenoft cnopocrrr (15 xu), Mh] rraxogr4M,
qro oTor rperuft rryTl nprrBograr fi BeilftrrprHe raxoro H{e rropfiAna 4ta a${emra
$oHyca rrJrr{ TeMrreparypbr, rrro rd ;1Ba HesaBr4cr{Mr,rx MeroI{a, paccMoTpeuubrx
Br,rlre. flpanga, B[eob Mbr fioflyqaeM HecHoJrbHo MeHblree BHaqeHue gnn Ltf At,
HO ATO HaxOAr{TCfl B COTJIaCIIU C TeM, r{TO R IIOCJIeAHeM Cilyqae MLI I4MeeM AeJIO
co crJra?fieuur,rnr e{sex.rou soxyca r4Jrrr reMrreparypr,r.

Bamno oTMeTuTr,, trro yqer clltcreMarr.Irrecmoft ottw1 xvt, .nrtaua gnoi.i omu6xolt
{omyca, paccMorpeHnoft Rlrrue rd B rrraBe <Craugaprubre BReBAhr) (crp. 54),
vMeubrrraer opeAHroro apu(we,ruvecnyro pa3Hocrr (M_trp - Cunrera) ot: 4.2
Ao 2.7 r{ cpe[]rrcm cucreMarnqecnyro or f3.2 no *0.3 nu.

Ho KaHoBa rrpuqmHa paccMarprrBaeMoro arp$enra? [touevrro, nnoxoit
$oHyc BErBr,rBaer oruu6ny r nyuenoit cnopocrra. 3ro uoxrer: 6rrrs caasar.ro,
HarrpraMep, c HepaBHoMepHr,rM ocBeruenr4eM o6rertrraea HoJrJrr,{Maropa. B npe-
gugyulelt pa6ore [1 , crp. 22-231 Ha aro o6cro.sre.rrscrso 6r,uro o6parqeuo
cepbesHoe BHI4MaHr4e, oCo6eHHo B CRtrSr4 C aCTr4tMaTr4SMOM UTaBHOtO SepHaJra.
Teueps MLI [orJrITaJrI4cb eure roqHee BEIflcHI4Tr, upmqlaHy pacoMaTprdBaelroro
FIBJreHIlfl. ,[,nn cyxt4e]Illfl o r,trrutrrl.vlrt HepaBl.IoMepuoro ocBerleurafl noJrJrr4-
Maropa Mbr rroJryrrtr{Jrr,r [Be ceprarr c[enTporpaMM ne6a:

A. Ceer ue6a oceerrlaer Becb o6rexrltn, a lfieJrei;lrafi Ayfa roJrbno ero Bclpx-
HloIo noJroBrrHy.

B. Cser ue6a ocnerqaer Becb o6tenrtan, a TneJreBr{a.fl [yr.a roJrhno Hu?nHroro
noJroBr4Hy.

flpz I{BMepeIrIdIl o6eux cepuft cfienrpo].'paMMa ycraHaBJrrrraJracb rax,
rllro orcqer Ha lrrerre3rlylo illIHrIIo 4337.05 6un 90.000. Peay.nr,rarLr }relIocpeA-
crBerrfioro cpaBueur{fi npe4craBireubr Ha {rar. 4. Toqnar.rr,r (ue6o) }r Hpecl'n-
HaMr?r (Fe) uonaaana paBHocrb clleAr{r4.x orcrreToB rvrr4npoMerpa (cepiln A
nlr{Hr/c ceplrfl B). Peanr,rocrb Haprrllrbl Ha $wr. 4 He Br,r3r,rBaer couuer.ruii.
C gpyroir cropoHr,r, re ?r{e carrble cfier(rporpamlnr 6r,rnn o6pa6orantr o6rrqnr,rnr
cuoco6olr fiprr noMorrlu naureiir pe[ynrllroHrroii ra6avqr,r EJrfi BBeBA. Br,,r.rylcnerr-
rII,IE JIVTIEBbIE CHOPOCTI4T [JIfi IIHAI4BITAYAJI}'}IbIX IIUUTIiI B CIIEI{TPE UE6A TTANCI.

ccHbr IIa r{rur. 5 (rourtu I4 rtpecrlrnl,I orHocflTot{ H cepl4fiM B ra A coornercrneuuo) ,

Mu r.rauepaJrr.r BoceMr, xoporrrprx .nuIrnft n {iuoneronyro cropouy ot Hr. Jl)rqenr,re
cnopocrr{ s oroit o6racrn Molryr 6r,r'rr, e uaeecrrloit crerrer{r4 rJpeACTaBJreErn
cuuycorgrtii, Hpolre roro, rraAo 3aMerr,rrr,, qro cpeqHflfl ilyqeBafl cr(opccl,b
\lrrr ccpvru A panna +12.2 nM, a [Jrfl ceprr]r B - 11.5 n:ra. It co]fiaJreHnro,
Te r{er{Horr.re Jil,r]F,u],\, noropr{e ua6nro4arorcrr B crrer{Tpe Coauqa B Hpacr:ryro
cropouy ot H, , sBJrsrorcfl 6rengauu I4 nepe,qepmarrr{ Ha rrarur{x [Jracrrrrnarr.
BCne[CTBI,Ie qero oHI,I HeIIpIITOEHrI AJIfl I4CCJIeAOBaI{I{-a ;IaHHo]rO a{rt}renta B aTor"i
o6aac'rra cfient'pa. Bo scsrtoM cfiyqae oqeBldluo, ql'o HepaRnoMepuoe ocBe-
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uIeIrI{e HOJIJII{}iATOpa CITJIbHO BJrr4freT Ha flyqeBbre cHopoc]rr{, Ho r{a IrpaHrrft(c,
3a peAHI{l\IU r{CriJriOqeIIIrfIMIlt, orro, BeporrTr{o, [orrTIlI paBHoMepHo. Mrr ne Nro?rreM
rrpoBepr{Tb ETor Borrpoc fipartrlrqecr{rr, Ho, HecoMr{eHr,ro, edrtpenl Mo7fier Eo-
CT'Ir.H YT I] I{E C]I{O JI6ITI,IX HI{JIONIETP O B,

Xaltilrttep ltpr,rBLrx Ha {rnr. 4lr 5, uepo;rrr{o, oBrBar{ Han c rlopnoi:r r[oxalr,-
uoit nlir,rooi;i, Tan r4 c r{epaBHo\IepHrr}r ocBeulenueM o6reHtuea rioJrJrr,rNraTopa,

lffi

+40

.20

o

-20

3900 4000 4t00 4200 4000 4400

@ya. 4. 3{{exr r{epaBHoMeprroro ocBerr{eHr{g o6rexrrasa r{oJrJrrrMaropa,
TouHr ( ue6o) r{ Hpecrr4nrr ( Fe) oauauaror paouocrb orc.reroB MlrH poMerpa

(ceprraA-cepua B)

Ho o.!eHr' Tjly[Ho cB-fiBarb aru r(l]I,IBrre c crrcreMaTrrqecnort orun6noft B lryqeBrrx
cHopocrflx, paccMorpeHnoti nrrrue.

t{ro6i,r BrIflcHI{rB rrpuquHy paccMarpr{BaeMoiA
6sra upogenan c"rre4yrorqraft onur:. Errro notyueuo

cl,rcrerrarr{qeciioi,i oruu6Hu
tlec]ioJrrrr{o cepui,i clcnrp0-

km

,20

,10

0

-t0

-20

Jg00 4000 4/00 4200 4,300

(Due.-5. Jlyvenue cnopocrrr rro r,rHAr,rBrrlyaJrbHtrM Jrr,rulrffM n cuoHtpe ue6a.
F{pecrI.rHra r4 rolrfir{ osnaqaror cJryqa}r, Horga }r{eJreBHaE Ayra ocBe-

rl{aeT LrJII{ ToJrbI{o BepxHIoIo, LIJrI,r roJrbr(o H,IrnHIoIo noJIoBr4Hy o6teHtlrna
rioJrJitrMaTopa

l'paMM lr(eJresrroto crreltTpa TaHr{M o6paaolr, qro npoMe o6r,rsH},IX CUenrpon Fe
(ryuu [poxoArlT rrepe3 MaroBoe crer(Jro, o6:oexrue rr Tpr{ lrpvaMr,I rroJrHoro
BHyrpeHlrero oTpalKeHr4a), urr rroJrvrraeM Me?fiAy HrrMrr Tperr4rt or ,nyveft, trpo-
xotrrrlrtrnx roJrr,Ho rIepeB MaroBoe creHJro, [ocTaBJreHHoe IIporr,rB ilIeJrr{. }tam[a.a
r[B cepr{fi co[epmr.rr onoJro Aecr{Tr4 cfieKTpor.pauu. PeayrrrarH r{3MepeEr1rfl
{reJre3il6rx ttwrtwt*r (cpe4uee I{3 orcqeroB [fifl o6hrqHbrx cIIeHTpoB Cpauueulln Fe
Mr,rEyc orcqer [rrfl rleHrparrBHoro clleKrpa Fe) npegcraBrreHbr ua {ur. 6. 3ru
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paSHocrI,I , BbrpalneHlllie SAecb D ril,IJloNlerpax, SaMeTHO SaBrICfIT OT [Jrr'I]Ibr
noJrurr. Cpegu clerrrporpa.ur,i 6r,Irra r{an lrollN[aJrblro eHcrIoHIIl)oI]aHIIJrIe, TaH
r{ llepeAep]K&]rHril€, Fro Mbr rre Nro|irl{ i{ai,tru pa3III{rIbI B pacc}IaTplilBaeMor'I
arli$enre. flo4o6urre rr(e orTlrrLr 6rrrr npoqeJrarlll paurlre 'Jral{irie lr B. A"
Arr,6uqxrzu (ero pa6ora HaxoAtlrofl a ueuattl).

I-Ieo6xotuuo rroilqellnHyrr, 6ourruoe cxoAcrBo r(pI,IBI{x r}rru'. 6 r,i 1 . FIe-
cMoTprr Ha c?rcTer,raTtrIqecHvro paBr]r{qy 1\'Ie}I{Ay TorrHan'Ir4 It Itpy?l{}iaNln na $urr. 6,
MbI rloJraracM, rrro rrMeeM l{eJro c reM ?I{e fIBJreHrIeM, I.[o cr,rcrenrarrluccri&fr p&B-

lrr{qa ycr{arpr{Raerc.fr llaixe N{e}r{A\r rpeNrfl PflfiaNII,I cnel{rpo]rpa\I}I }lieJre3&,
rr DTo ynaarrrBaeT rra rretrocrorrHcrBo ycnonrrii Ro BpeNIfl Bllrroirller{rlfl oIrLITa.
XorR menr4y ripr,rBrrr\{r[ r]rnr, 6 n t r,r rra6nroJlaercr{ rroJrHoe colJra(ll{eJ oAHaIto
r,roir{Ho Rr,ror{aBarrr npcr[noJro]lrelll{e, qro B crlerTpe cpaBI{eI{I/rI (Fe), uo,x5,'-

9EIII{Or\I O6T,I'J'TI,TII TIYTE}T, ?ITEJIC3III,IE J]I,]HI,{I,I, JIC?ITAqIIE S O6J]AC'T'II ]lJIACT}II]}iI,I,

l)acrroJro?fieHuoi'r nue r[ortarr,noit rtpiinoii, [aror clrcrcuarl4qccxoe c]Ierqc]Ille,
Boapacraroqee c l)accrorrrrr4elr o'r {ouyca, Ho rrpl,rvtirta paglllrrlr,r B rloJroHrc}II4II

km

o ,/o
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i O/
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ol

4000 4/00 4200 4300 4400 4500

@ue. 6. Paglrocru rre;r{Ay cpegHr,rr{r,r orc.Ierarlru ila cflei{Tp cpaRHeII}Ifl Fe npr,r ero o6lt'ltrolt
r,r r1err,tpaJrbl{oM floJro}r{eur4rr (rouxu) rr paBHocrI,I JtJrr I'pynn BBeBAHT,IX .nltutrii (rpyrxxu)

flrereBHr,rx nr.rnr,rrt lrpr{ ycrairoRne,qyril rrp-Errlo IrpoTI4B rqeJ]rr II o6r,t.rnttrr o6pasolt
ocraercfl ueuon-n'rnoii.

NIr,r rro;rtrqr,rJrr{ Tar{ir{e HeoHoJrLXo rvlr.rnpor}otorpaxmt [JrrI ?fieJre3iliri-a ,nllnr.rr]i
B llai+Hbrx qacrrrx fliem,rpa. flpra enaulttcJrbllorl .vAaJreHrlrl o'r' rlortyca BaMeTr{a

ACI4MN{ETPII'{ B PACIIITEAE,:IEI'II4I4 CBETA RHYI'I]I'I CIIEHTI]AIITTOfi JIMT]TTTI.. HEAO-
oTaToqrrocTl rraTel)lla,[11 rre rro3BoJ]r{eT ycTaI'IoBIITL OR'IS6 Me}HAy arOii aCr'rrq-

I,reuprrcrl tr 0ircre\'Iarra.recHoii orura6rtor,l, na6,nrogael,,torii s filr.teBT,rx cnol,locrrls.
Xor.n orlr,rcaHlrT,ie BsIIrre ofrbll.Bl rI [poJrl{Balor oBeT }Ia paccMarpltBae}Ioe

f{BJICiII{e, OAIiafiO N'ILI I{e B COCTOJ{III{,I B IIaCTOflnIee Rpeillfi }'I0Ta1IOBI4Tb Ca\'IVIO

cyxlnocrb Rbr3lrB&ror[cii ero irpLlurrnr,l. X{r,i roJtbr(o xIoH{e}I 3aHJrIorII,ITb, qro
cr,rcr€rr{aTprqecnafl orrrrr5i{a R Jr}aroBbrx cr{ollocr.flx) 6ee contrrenl{fl, cBfrBaiIa
c oTnJroHerrrrer{ oT I40r?IHHOTO tpOmyCa.

rlpnnntr,ri,'i I.IaML.r Meroltr Y.reTa cI'ICTe\{aTtIqecHoil orur,t6urr FracroJrlr{o He-
o6r,r.rerr rr cJro?fierr, qro flpeAcraBJrrrerctr xpattue ]r{eJrareJrb}Ir,tu nar'itrl rIeSaRlI-
cral,ri,rii clooo6 -v6e[Lrrlofi B Tor\,I, rrro r{cnpaBJrelruLle dTyqeBrle cnopoctu ger,i-

cTnrrreJrbrro cBo6oIIHr,I lro Hpal"rneii nrol]e oT BHaquTelbnofr cplcTeMarIrtrecfioii
ouru6fir4. Tanoii Hor{TpoJrb Mo?r{eT Srtrr nony.reH I4B olpe[eJ]eHl,It{ eJreMerIToB
COJII{EAIIIOIO IBI,IffiE]II{fl TA (-UNENA I43 }IA6JIIOIESI{I,IX TJ,/AIEBIIIX CHOPOCTCJ'i..

L( ooxraaerrurc, pacclrarpl{B&e}'II{e BReBIL pacrrpe[eJ]oIILI Hep&BHol[epl]o, B oco-
6enrroclr,r rro laJranTr{ilecfior:i [oJrroTe. floorolry ecrecrBellllo oE{uIIarL) rrro

3900

53



iloJro?fieHtre auenca B rroJlyrreHHoM pe[Ieurrr4 6yAer neyrepeHHblM. f( touy me,
I{TICJIO 3BE3A HEBEJIVII\O, LI I]OSTOMY IIPABI{JIbHEE NPI4HffT}, I{SBECTHOE IIOJIOE{EHI{E

nreHca, qTo Brro.[He [ofrYcTr{}ro, [ocr{oJrr,Ky r,r3 rrpeAbIAyIIILIx ITCCJTeAOBaHI{I"I

I,{I}RoCTHO, aITO auefiC AJIS 3Be3,q BB --- A5 ue OTiluqaeTCfl OT CTaHAapTHOIO

{2700,+30'). Xora pacnpeAerreHl4e rra6urcAaeltrlx BBe3A ue oco6euno 6raro-
ill]rrrrrHo ranme u ilJrtr ofipegeJreHr{a K-urena, rrprdcyTc'rBrre aa*retnorl cucre-
nrar:uqecHorl orrrra6xu Br,rpa3r.rTofl B o6H.IHoNr perxeHrrl{ R BI{Ae HepeaJrrrHoto
I(-.ureua.

Bce sneeprt 6rt,ru paageJreHr,I Ha 22 rpynnu, BnJrloqarcqlre fia?figa.fl 6onee
I{Jr}r MeHee o[rrHar{oBoe arr4cJro 3BeBA. Ho nrorqa4l{ arl{x rpyn[ He paBHEiI;

B reTHue tracbr oHI{ oxB&TbrRaror o6r,r.ruo 0h.5, a R BI{M}II{e t-3 qaca. Peure-
nno ypanneuur"r

[/"cos D I K:t

no cuoco6y HarrN[eHr,ruux HBaAparoB Aaer:

Vo:L5.2 Hu-F-Q.44, K** 0.6 nrurt0.30.

Itan ngsecrHo AJrE spnrrx BBeBE r?Irra BB - Ab rler BaN,rerl{oro ./(-vnena,
.r,r fioaroMy fioJryaleHrra tr AIrfl rtero Marlail BeJrr4trr.rHa AoJr?fi]Ia 6rrr:r lirtrepupe-
TrrpoBarra Hart yr(aaaHrre Ha To, arro Harru ilyqeBbre cnopocrl{ cno6o;1nr,r no
mpaflrueft Mepe or Ba\rerHoii cucTenrartrqeomor,:i oruu6HrI. 3ro qoxaaatenr,-
crBo - lrrrcro nrrHelrarlrqecrxolo xaparirepa. O6paqaer na ce6s BHI4MaHI4e
Tar(Ete rr ro o6ot'oarerrctro, rr1'o nofiyqeFlHas cnollocrs ConHqa
Vg:15,2 nnr/cen BI.IaqI4reJrbHo Hr{}He rIpl{Hflror"r BeJrIrqI,IrIbI 20.0, OAuaxo
.uSBecTHO, r{TO flpxr4e iIBeBALI arofo HJraCCa AarOT Merlbrlryrc Crtopocrt.*

CTAHIIAPTHbIE 3BE3I1bI

Cnuoort 29 npnrax BReBn, rJraBurrrM o6paaolr rrana 88 - A3, rpr,rHr{rr,rx

"ia orarr[apTr{i)rc, Jlatr n ra6u. I. Brtnegeurrr,re AJrrr }rr,rx c}ropocrr,r ocHoBaH},r
6ouec .{ert ria 300 oirenTporl)a\fMax. Dror o6ruupr.rr,iii na6rrc[arersrrsrr:r nra-
TellI,IaJr riooJry?HrrJr AJrfl Brnno;1a cr{creN,rarrlqeon]lx otnnorrcul.rri i.rrr1r,rBI,rAyaJl6-
Hr,rx cITeH'r]la.IIbrirJx .rrUnuii, nrr6paHnr;rx Anfr 14SMepcHrrff JrYqeBr,rx cnopocrerl
!,1 AJrrr noril'lloJrrr ()i{creMoTl{lrecnoii. orur.r6nr,r R rleJrolr. B ruecrolr cto.r6r1e 4trHi,r
;r)/qeBr,Io. rrrtolloclu,r rio HaraJTor-1, N4;rpa.,

Peayn irati,t Iiarrlr,rx rrenoclleACTnerrrrbrx rrerrcltorilrii 6ea lie-.tux-nx5o rlo-
rri)irBon Ir pasr'roc.rlr 1l,I - C' Ailrrbr B cro,n5rizrx 7 H B.
' Cpcgurn aur-e6pal,ruecrarr paarioclrt M - C' gctt:rwlae,r f 3.2 Hu, a cpeA-

rinn arrrrt}rnrermtrcolrafl llaiJr{ocrrr M - C'paBl{a 4.2. Brtno romasarro (crp. (g;,
EiT() r{Il/trr,IRtl[\raJ]LlIrlC Cner{T}lenb}riJe JI?IInII,1 OT;ltqe}IbI oI,10'tenlaTI4qecnoii
orrra6noir, sanrrcallei;i or flJrr{r{br BoJTrrb]. B cron6rlax I r,r 10 AaHrJ BrraarcHufl
fi'FqcRT,Ix cnopocrer-l C" u paenocrefi l,I - C" n noeoii r,rcirDaBrrelIHoii cracr:eme

I{"TIIH BoJri{ (r{inr. 2). Cmcr.eual'r,rqecfiarr ornu6xa rerlepr, ortaBT{Raercn *1,3 ru,
pn cpeuIIJlFr apr.rrlrrerlrueoHarr IraaHoc.lr,3.6 Hr,r. Xo.rs cileglrfl-E anre6par,r.re-
(r{tilfr pa3riocrt, lW -- C' -: +1.3, IIeBeJTLIHa, oTltJroTlcrrr,rfl IIJTFT r,rHl:lr,rBrdAy-
ilJrrrrllrx ilBeSE 3HaqllTeJIbHr,r.

[Iocre l]e[yi{ilidr,r rr noeoii ?rorrl-]aBireIIIIoii cr.rc.elre IIJTr,r}r goJrrr 6r,rn er.ronb
IIepecMoTpeu Bolrpoc o RJrrrjrr{i{r,r crrcrer{arl4qecnoj,i orrir6xr.r, ir,gy.reur.roi't lo-
gpo6no Ira cril. 4t7. Tarr,rr,r oSpaaorr r{rJ rro,T)r!rt{,11l oltoHqal'eJri,rrr,rc arravenlrg C0,

*Str d mb erg. Ap. J. 6?,'19, 1923:Y6:p.8; Wil s o n. Ap. J. 86, 138, 1926:
YO:16.+; Campbell a. Moore. LOB. 16, 1928:T0:18.6; Lindblad.
M. N. 90, 503, 1930: I/O:t6.0;N ord str ri m. Lund Medd. 79l.Vg-16.1.
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107276 )i
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lioTol)L1e [prrBe,qorrbr ]tMecre c pasrrocrflMrr l[ - co ir clo.]rajrlEl_y l1 rr ,L2

,\lri'o6Dar,r.rcctraJr opefir{rrfl pa3rrocrb ll[ - C0, panrraa f0.3 Hl,r, ],ro?not pac,-
t1:1[i:ITl)l'IB&'lrrcfl liatt OCTaTO(IlIafi cIICTel\,IaTI,IqeCHa.fI Olrl,r6lta IIaulcr.o tiaTA,.lIOr.tt..
?ttt( ltaH,lrYrJeBLIe or{olloorlr ti0ex rrltorpar,IlrrrrJix 3Bc3A 6r,rJrr,r l)eAvt(r,rpoBitrrr)irIo ?ol'I\r TIte Onoco5y. f[g pea;nr]Iocrs aroi'r il{aroi'r BeJrl{qr{Hld Bcre ?rr() ()oraercrr
ool\IlIl'ITcrJrTrlloi'i. .flocre vqeril cl4ctcN,iaruqeorrr,Ix oiflr,I5oH olle4lrfrn ap.t,r()Mo1.r.r-qc(''xas l)il3I'Io0Tb M -- C0 TaHlIte BHaaIlITelrrrHo ylrcrlr;urr{,rracrr 14 crr,rj,rii 2,1 riir.

ISepoarna,t oIrII{6I{a ctrol{rporl]aM[d6r AJrrr rrpol.paMr{r{r,rx BI]eBA pa}rJrii --F(j.2
lil{/ccllri.. Ilcnr'r rrltlrnsrb Bo .BHrIMarrr{c MaJr-vIo Ar,rcrel)crrro u crrerrTpa,rrbrrnii
IiJraoc (rJratrrlnil{ o6paaorr BB 

- A0), Dra BcJrrrtrrrHa Fre yArrBrrrc,lr,rra. Ro-
l.)or{rirafl omr.{6fia crro]rocrrr lUrfr 3tse3Abr or{oJro *l-2.5 n,r,ricen.

V rrac oaleHb NIaJro o6url4x 3lrca,q c Al]yuruir r(aTaJror.aMLr, olydJrrrxonarrlil,r-\rr
,to0Jro rol'o r{aH Irarru rra6JrloAerrlrfl u r,rx o6pa6oTHa 6r,IJrrr Bar;rrqotrlr. i (.l1;r 1()
oSulux BBeBA (ol,r. flpumeuaullfl n ra6rr. II)-c <Radial velocities of b00 st,6r,s>>
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[2] cpe4rreo orr(rroHe]rr,re cocraBJrfler -l-4.7 (ecnu trrcr(rrrorrr{rb I{. D. 133330 =i-
{11.9 xu). CucreNraru.recrafl lraBHocrb B rrocrreAHeM cfiyqae ncero}0.2 ru.
llo;rn ur,r 6ygeM cqrrraTb oglruartonorl TorrHocrl na6,nrogertrai.'r n Cr,ruer'tae lr
Toporrro ([mouepcua npra6nraarreJrbHo paBHa), .ro eepoarHarl or]rl{6Ha ,ry.reRor"r
()Hopo(.rrrd Mo?fier 6r,rrs sbrqflcJleHa HeaaBrtcrrMo uo tlroplry;rre

, + 0.67
.tt -L --- 

--
Vz

L'4e A ecrr lla3Hocrr, Topouto - Cunreua. 3ro Aaer f3.0 xnt, rt;tu *2.4,
eoirrr r.ronirloqurs H. D. 133330, ,I HaxoAI,ITC.rI R xollorueM cot,lraalrl,I c naiirAeu-
noii nr,irue nepoarnor:i oruIa6fior:i.

IIaru xara,nor 3aHJrrotlaeT rlecHoJrbrto BBeBA, npI{HaArreEraIqrIx t( cKoIl-
Jrorirlro Cclma Berenices. 3ru BBeBAr,r lracrzqHo ua5,nrogaruch c AJrI4HHoirr ria-
rlrcl)oit, 14 r,rx JrygeBb]e cHopocTu 6ttnu ony6JrfiHoRaHi,I HaMI{ HCOT{OJIb}{O JreT

toMy r{aBa[ [3]. Tenept ]rbr r4M€eNr BoBN{oE{Hocrb cpaRIrrITb I4x co cfiopocrflrtII ,

orpe4eJrerrrlr,tutt TpelrnrrepoNl (Trumpler [4]), ouy6rI4HoBallHbIMI{ oAHoRpe-
i\,renr{o c naulei,l pa6oroir. Cor',naoue c,HaBIJBaercs oqeub xopoulrr'I. Cpegunn
l)aar{oorrr [J]fI UreCrI{ o6rqlrx BB93I[ ToJIEIto ]1.6 ItM, a cpe4lJtrf oI{CTeMarI{-
qecr{afl lla3uocrrr Jlllx - Ctrueu,; -1.1 xu. flpanqa, I-IaAo orNlertrlrr, qro roti-
ItoOTb AJITI ATI{X BBeBA I.II4HaI{ I{e MO}HeT CqUTaTbCfl runI{.IHOii [flfl fiyrIeR],Ix
ciiopocrei.i Harrrero HaraJrora.

Peay.rrr,'rarrt ua6rrcqenult nporpanaMHllx BBeB/I AaIrr,I B ra6n. II' Bepont-
rrarr ol[u6rta cpeEuel:t cHopocrld 6r,rna rlt.rlacJre]Ia ro rpopu-vlc

. p. e. : o.gqb 
L u-{i
\[ 

']'
lJ iraurer,r crr14c,re yi{aBauo l,oJrbno ireoHoJrbl{o oilcftTpalrI'IIo gnorinr,tx.

l,[1-rri naureii rratort [r,rclepcrrr.r oireHb rpyAlro Haxo[I4rb cnenrpaJrLHo leot)iurte,
oCJl, anlIrJrI,IT]/'[a MeHbIIIe 30-40 nrl. Mlt npe4noqru CtItr{TarI, IIoCJIeAHI'Ie -
- SlleaAa[I]I C tiog:r6gUnOrir CfiOIIOCTLIO, I{O, HSCOII{eHHO, IIeHOTOpbIe I43

creItrpaJII)IIo 4noi,iur,re.
[[adnro4eur,rs s 6orr,ureti .tactlt 6tIntl er,luoJr]IcHbl aBTopoN'I (95/o), uar'tc-

peur,rrr - fI. (D. IIIalln u M. /1. f;ryqenno.
B6e ofier{rpor.l]aMMr{ Bre3[ rlprrJrat-aeMoro ctrucna llorl46ilm I]o Bpe]Is BoIr"rIILI,

rroD,roM.)r ltl,IxaHt.lX HOIITpOJIbIIbIX AOnOJIHI4TeJIbHbIX UalfepeUUi:r iie,nialr 6r,InC

I] l)ol1:]Ro01'l,t .
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2. Pubtic:rtions D. Dunlap Oltserval,ory. tr, J\G 3, Toronto, 1939.
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CilEI{TIl y CASSIOPEiAE B N4A u l94'L tr..

B. @. .rA7E

f{arro onucaulre rraNler'rerrrril r clenrpe l 1940 ra 1941 rr. Il 194,0 r. ecrr, iIBa nepr4oga:
reHtrrSpl, 7 - 10 tt oritn6pl, (i 

- Hoa6ps 20, n re.rerrr,re r{oropr,rx pear{r4e rleHrpaJrr-r.rBre Jrr,r-
r{r4r,r BoIIOllOlla rOqTr,I COBCe}r IICqe3aIOT, I,I DMeCTO rnrx l]pocTvnaIoT rrr{por{r,re Jrr4lrr4rr o6lla-
qaloqero cnon. B npor'Ielriyrxe Nlerx71y DTI{Mr4 rcpr,rollaMr,r nr,rur,rlr o6bnoqHrr Br,rcryilaror
cHoBa.

I{poue H u LIe-n crel{Tpe r,rgMepeH pa4 c,ra6ux.rr,rrrr,rrt; rracrr, rr3 rrr4x )/Be}lerrrro oro;ri-
[ecrBJrFrercrr c Ar ] 1.

Ftpr,rnan ryrIeBblx cttopoctetl, IIocrpoeHHaFI no ltcracra6lurr,r{brM JIr,IHr4flM teJrrrrr, Brrar-
rll4TeJIbIIO CMeIqelIa B CTOpOIIy OTpI4qaTeJlLHLIx CxOpOCrett nO CpaBHelrr,rrc C rrpunOii, COO,r'-
netcm.vtotrlell JIrIlrI,IflM gtlooysHoii ceplila He r,r H, uro yr{asbrBaer Ha o6paBoBaHr,re Jrr.rr.tr.rr-r

S -- P n 6oree nr,rcorronr ll 6trcrpee ABr,rlryxle\rcrr o.toe o6o,;ro.urr,r.

y Cassiopeiae lIa6Jrrofia;ritcb cI4creMarl{veonl4 B Cr{r,remse c aBrycra 1940 r.
no cerr'1116pr l94L r., norAa pa60ra 6r,rla npeHllaueHa r,rB-Ba Boi,iI{L,r. B rcqeulre
DTOfO Bper,IeHI,r B CneHTpC r4NreJrr{ MeCI.O}roo6IrqaitHrre r,rtsMer{eHr4fl, [o Tex rroP
I{e Ha6JrrcAaEIrrl{oofl B llToii BBeBAe I4 yr(aBr,riiaroqr{e rrrt rrcvcroitqlrBoe cooror{itrr(l
Bllerrrlrc-,r-r o6o,novxu, r.roqearryBmervr coBcexf n 1941 r. B rrepraogu c 7 rro 1.0

cerrtn6ira u c 6 onr.s6pa no 20 uon6pn rJry5onr,re Jrr,nrr,rrr [otJrorqeHrrrr uollo-
pognoii o6o,ro.rxu oc.;ta6eBarlr rorrrl,I Ao noJrHoro r,rorIeBrIoBCIII4fI, r,r rBaNIeIrHI,rs
fIl)ooIrTIJailI4 IIII4pOI{I4O n l)ailrrrnTr{e Jrr4HI{I,r o6parqaror.qel'o clJrofl, R npouernyr-
Hax NIer.nAy oTI,IN{LI nepl,IoAaNrr,r J)aBr{brrrJx rurirr,ri,i cuer{Tll cHoBa BoBBpafl]aJrcrr
rt oBoelry o5r,r.inonry rl,rAy. }focrtoJrrlty TaKoe frBJreHr4e r{rrHorla ue rra6rroga-
.nocl B 1 Cassiopeiae., r,lbl llarlrrr4 rleJrecoo6paBr{r;rNr AarL rro[po6noe onrlcarure
trar,rcrierrni,i R crreriTpe 3Bcts[r,r.

CIEI{TP 1940 r.

B 1940 r'. uafilrogeirnr{ oxBa,r.riRitror rrcpi,rog c ir ar:rycra rro 20 non5pn.
Onn irpor,tanoJtrlIJrrt0I, rta 4Att pe(r"uexrope rprr rroNror]ln oAHorrllr{tsMeHHoro crrort-
rporpa{ia, Aarorlero l[rrcnepcr4ro 36 A/uu onorro FIr. X4r,r rroJr],3oBarrrrcr, rrrra-
orlrl.IriaMr,r EasLman Process, lriiterial 1200, East,rnan 2F, Ilforcl H;,persen-
sitive Panchromaticrn Astra III. Bcero rrorrvqeuo 77 cnen'rpolpaMLt. o6r,r.ruo
MirI rroJrYaranu 4-6 clTerrTllofpaMlr 1l ol{rry HoqI,,

B cneHtpe 1940 r'. oI4rrI)I{rrI JTI4III,II{ }I r,r He; Jrr4r{r.rrr trqlyrr4x aJreMerrroR olra6u
11 TllyAr{6r AJrFr ltStrepenu:r. Jrr,rnren Bansneporoii crelluu BtrA}rbr [o Hr.: rir r.rMeroT
cJroll{Irvlo crpyr{T}.py, tIBJrFIIoruvIocfr PcByJrr,TaToil{ }railo?r{cHl,r.fl pcSnr.rx 14 cltJrTt
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HrJx JrrdrJr{ii cnenTlra o6ono.rur,r Ha [r{l)oxr{e ri pa3\{brrLre Jrrrrrr.rr,r o6parqarorrlclcr
c,nos, 3a r,rcnJrloqelrr,leM Ho, cr,Irinoii n tur.rponoii crIlrcclrorll{oii runr,rr.r ua (.roue
erqe 6onee urr,rponoiir JrrrHr.rr,r rlor.rroqerrrrR, irar,r6olee xapaHrepuoii veproii
[nfl Rcex Darr,ltepcsr,rx .ntrnrtii -sRJlflercn lnv5oitan 1{ I]e3HafI rlerrrllaJrr,Trrln
JrrrrJrr;:r rrorJrorqerrut{, ollltirrrrqerrrrar{ c o5eux cropoH eua6r,rrrr,r I,I ToHHrlMir i,lr,u{o-

or,roilHr,rx,Irlr JIr,rrrr4.flt{r4, IlilI,Iqeil tlrrnonerocr,rii Hor,rrroHeHT o6Li.rlro cr,rJIsHee fil)i1(j-
Holo. 3a ollr,rccl{orrr{r,rNll{ .rIrrHIIfINrI,I cJTcA.yIor cna6rte II Tolrrilre JIr{FILTI{ Iro r'.rro-

rqeui,rr{, rioropr,le [peAoraBJr-rrrorcrr B ]rl{ripocnorl ci yReilLlqerlrzelr t5-20 pari or-
AeJrhrrrdMr'r Hor,rrrogeHTa\,rl,I; TIo ua ,uunpo{oTorpa}I}rax nI,IAIro, Lrro DTII JrIIHI,Irt
,rBJrfrroTcfl ToJrLno [onrr?rier{I1fl}Ir,r Ha r}ione irernr,6oHl,rx r{pr,]Jrr,eB rlolrJroulo{Illrr.
rrenoc'r,yrrHrrrx AJrfr L'JraBa BoJTeIICTRI,Ie rrx c,,ra6ocrn. Ha IreiioToprrix cfleri'rpo-
rpaN{Max }'ro?r(Ho noAo3peBarb ri)rrcyToTBrle BTopolo, culo 6onee cna6oro riou-
rlo]relrTa rrorJrorqer.rl,rg. OSr,tqrro (tno,reronr,rii rtorrrroneHT rrorJrolqe]rl,Iff cIIJI6IIee
ripacHol'o.

l-enrii,i njreAcraBirerr celli{rr}rr,I: 23P0- n3D (3819, 4026, 4471, 587ti) ,

23P0 - n3S (3867, 4121\, 23S - 33P0 (:l88g), 21S - n1P0 (3965, 5016),
21Po - n1D (4009, 1+144, 4'388, 49'2'2). Tpurr"uelHr,re rrlIri?rl,r gurptlvauoii
cepru,r or.rrr{qarorcfl 1ro xapaHrepy: 3819 nLrrirrrillll' uu,Iponoii tr paar,rr,iroii,
4026 - ror{Harr r{ petsHa-r{ c rrrr,rlloHlr}II,I rtprlJrr,r{r{u, 447[ - Ixianafl, Crl,rrLll?rl,
r4rroI.lla rre ycryrrarcqafl rro r'r]rre]rclrBrrocrtr Hy, r,r 5876 - pe3Hafr, cr,lilbHafr
I,I ToHHa.E c orlegb cila6rrMr,1, He BoertrIa 3aMerHr{}il{ aMuccIroHHrJN{I,I KoMno-
HeHraMrr r4 co cJreAalrrr clfvrHr,InoB rrorJrorqelll{fl. Jluuura cepl4ii 23P0 - nBS
u 2'P0 - n1D BCerAa cra6ue I,I llaBlIbITLIe II BTIAIIIJ lle IIa BCex c[efiri)o-
|paMMax.

Merac.ra6unbrrar{ Jrrrur,rri 3889, 6,reu4lrpyrcqaflorr c H, -cauan cuJl6ililrr
JtuHrrfr R cI]eHTpe; cTpynryllr-rbre Ae'raJrrr, rroAo6HLre r.ra6rrogaelrbrM B RoAo-
poAr{blx Jrrr}.Ir{flx I4, RI,utr{}Io, oTr{oc.flrqtlecs H FI", cfia6br; I{oMrIoHeHTr,I flol'Jro-
IqeHI{.s clta6r,r tr{ Tor.rnr4, r4 Dnlr/iccr{olTnote r'ra6aro4aIorcfl r{e B0er[a. Meracta6rrnr,-
Hrrre crrHryrre.rrr 3965 r,r 5016 peBHr,I r{ ylreDeFrHoii nutencnrHocrr4; y 3965 NroTrir{o
B Henoropbrx cfiyqaflx rroAotspeBarb ilfioreroB)rro aMrrccr.rro.

TaHos 6r,rn o6ullrii xapanrep Jrrrur{r"r BoAopoAa r,r feJrr rr rra crrenrporpailrr,rirx,
roryqeuHrix 5, 20, 23, 26, 29 anr';'cra tr 4 centl6lrr{; roJrEHo rprrrxer}Ir,re
Jrurlutr gr.r{{yauoir cepufi. IIe c;nerna Nre}rflJrrrcb uo t}roprre r{ I4r{rer{currrocrl{.

Ho n cne4yrorqyrc uoqs rra6,'rrcgeirzi,i, 7 cenra6pa, crer(rp BrirJrfi[eJr co-
BeprlreHHo rrHaare. Ba,nrlrepoer,r JrrlHvtt Hy - H* c'ra;rrr,r lla3MErrr,rl{r4, rr crpvFt-
TYPIIIJE IETAJII4 NIEHEE 3AI[ETI.I6IMI4, IIEM PAHb]XE: qEHTPAJII,HE,IE JII,IHIIII IIO.
tJrouIeIII4.A I{ SMITCCIIOHHLIe HO}IIOI{eHTbI SiIaqIrTeJrLHO OCJIa6eJTI{, a O1r\iTIII{HII
lTo|Jroiltrelrr{fi CTaJrr{ mr,rpe. rnnr,r.g rorJrolqeHr.rs Hs 

- 
cI{JrbHaE r{, iloBr.rAr,r-

N,roMY, MeHbrue Apyrux ;rprnr.ril 3a[eril o6ulurl r{srreHeHr'rexf cneHl,pa. ]Io rro'.
NPETI{HE]\,t)T CI4JIbHA B SIIIICCIlII.

Jlnr.rur,r He regyr ce6fl paarurrHo: B To Bller{fl r{an Jilittru 4lrQr[r,erroit
cepr{r{ pacul{pe}rrJ, lteracra6nJrLHr,re 3889 u 5016 ocralorcrr peBr{r,rNrlr Lr (rrJrr}-
HirrMlr; 3965 xorn ia ocna6rena, Ho ocraetcri'rauoii,rie pe3Fror"{, Ha r'rrenrpo-
ItpaMMax, rroilyqguH61t t CJreA)rIoxlyIo IIoalL ira631rogeur'rrl, 10 cerr'r's6pa,
fl]loqccc etlIe ycr,lJrr,rJrca. LleurpairbHbre irr{Hr,rrr lI Ora.nu elqe 5o.ree i)ar}}rbr-
-{LINrrl, a mr{llonr.re JTITIII{I,I rrorJroulerll{.fl o6irarqaioqelo cJrorl 5onec ;]a-

-\{erHbri\{r,r. I-I, auauure,rr,uo 6onee paBrITrITa, lreM 7 cenre6pn. Slrracouorrrttle rio}r-
rrolreHTbi oarel{r, cila6bl, rfroneroar,rii - rur,rponurl lt npacur.ri,i - ]Ier,IHoro
5o.lree ronnr.ri,i. I{g peaHo o1'flrdqaercfl oT nl]eArnl)rrqi,rx AHeii: B[ePBr,re orri.l
BLIIJTeATTT HaH cI4Jrr,llar geortriaa Df{I{ccrIoHI-Iar! Jtrlrrlofi, R To BpeMrr Hart rJeI{T-
paJIr,r-ra-fI Jrl4r-rufl IroI'JIo[]e]Iufi, paSAeJr.fIroiqafl o6a 3Tr'r HoMrro]reHTa, c[Rtt
BrrArra. Erruccr,ronna fl Jrrtrft4tr I{o ovens cl,rJrr;Ha.

Jlw:.r,tru He ne4vr ce6a nplr6ar{atr{rerrb}Io, Hax 7 ccn.rR6pa, rorrbr{o 4026
n 4477 Brrr-Jr"sArrr 6oaee paelrlirLrMrr. 5876 ar-raqnreJrl,rro cjra6ee, lreM parrbrrre,
I,I II}IEET ABA COMHI{TEJI6HI,IX OMIICCITOH}I6]X }iOilITO}iEI{TA, X{EIACTA6UJILHAfI
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.rrr4r{I4-a 5016, cu.nruas 7 cenr.s6pa, cna6a, raFi ruie l{alt I4 3965, n torrno 3889,
fIoBIrArrl\[o[ry, ric 1\{cI.r_seTCfr.

Cesra6ps13.CnexrpcHoBaBepHyrrc.rrncra4r4r{yar(I{xtuuuiir..Ileurpa.nr-
r.rlle Jrlrrrrrrr IloltJlorqcr.rllt{ BoAopoAa cHoBa cTaIrII IIeSRI,IMI,I I4 TOIIT{I{MI4 II 3Ha-
qrrTeJrrrr{o cr{Jrr,Hee, r{eN{ go Rpr}\{fl cTaAllra pasMbrrlnx tlrurar,l. {)raoretoeblcr
,MI4CCI4OHIIIie JIIIIII4U AOBOJIL,IIo [tI,IpOFlLIe, HpaCHLIe - 

OqeHb y3HI4e. Kam

- /0t + thl

lla

(Due. 1.. ltourypu H6 z

Hr

If,

u llal{blrre, Sraone'ronrre a[luccldoHH],Ie KoMrroHeHTbI orrJrr,Hee r(pacHbrx: JTLIHLITT

reJrl{rr 3819, 4026 w 447'I rour(r,re, 4026 nnreer caa6r,re Hpbrrrrfl, 4/+71 npn6ru-
3[ITE'IbI{O TAIt 7fiE CtrTJIBHA, HAH III HY, 3965 U 3889 

- PESfiIIE II CI4.IIbIII;IE.
Ha {rar. t parrr,r Honrypr,r Ho u Hy g;l.x 4,7 , l0 u 13 ceura6pa. I4nreucuB-

HOCTT, Br,rpaHeHa B eEzrrr4rlax Herrpepr,rBHoro c[er(rpa. trrls paccuoTpeHr4.B 3TrlX
r(oHrypoB rroflyqaercfl BrreqarJreHtre, rrro o6oao.r6a 7 u l0 ceurn6pn crago-
BI{rcfl 6oree npoapavnofi Ir frosRorrEeT BarJr.rrr{yrs rny6me n o6paularculrart
cuoit.

B resenue crregyrorqrdx gueft qenrpaJrr,Hbre Jrrtttut4 Bonopo4a crauoR_flrcfi
errtre roHBrrre rr ctrJrbHee (15 cenra6pa), u c 2t ceuts6pa xauuuaercR o6[1ee
oc.naSneurae ar\{rrccrroHHbrx noMtroHeHToB y H, - Hrr, noTophre rerrepb Ha-
xo[trTcfi n o6patnolr oTHoItreHIrrI fll)rtocrld, rrMeHHo: npacnmft noMrroEe]rr lta-
?r{eTcrr apue" Cuyrr{r4nr.r [orJrorqenrrfi c.na6rr u recrtouiRo paaM6rTbr, {uonero-
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BbIe RbIIrJIfiArrr Inrrpe. V Ho ua6arcAalorcfl [Ba crryrHr{Ha rrorJrorqenrzs. Smrac-
cl4oHHafi Ho ocraercs ramoft ffie clrJrblloft, HaH trr paHbrrle, a Hp Br,IrrflAI/IT
rro paBlroMy rroqrr{ na narngoft c[enrpolpaMMe; xorfl aro flBJrerrre ua6toga-
JrOCb TaHEre rr B lrpelr,rEyrque AHr{, Mbr He pemaeM0fl HacTarrBaTb Ha oro peaJrb.
HOCTtrI, [OonoJrbrty HB fie?fiprr s O6raorr froHr{}HeHrr.s qyBCTBuTelr,HocTr{ rrJra-
cTI{Hon. 6 oHra6pa Haqr4HaeTcfi HoBarr craAr{fl paBMbITbrx yrullr,rrt. noro-
pafi npol{oJr}fiaercfl Eo 20 noa6pa, fiorAa Jrw]r,uvr cr{oBa crarroBsrcs
pe3nr4Mr4.

O n r s 6 p r 6. Banr.lreporrr ilnttrltt, 3a ucxfiIorrelrr4eM Hr, paaur,rrl,r,
iureHr,r nsrrue Hn ne Mor-vr 6rrrr r,IalrepeHbl Boo6uIe. H" r,r H5 ruupoHrae ?I pa3-
[,IbrTr,re, ux crryTHl4rut [olJrorqeHl4fi BbI]-JrflA.flT HaH Hpr,IJrb.s. Euuccuougr,re
trurtl.rrLz- r4cqeaaroutre cfia6br. H, uenee p&BMbIr&, rI y lree MoryT 5r,rrr ualrepenr,r
cna6r,re eMr{ccr{oHrrbre r(oMrroHe}ITbI, npacuuit HecltoJrr,Ho 6onee apxuft.
Jlvnmu 4n{tlyanoft ceprrlt reJrlrfl cila6ee I4 xy}ne BrIAIrr,I rreM o6lrquo.
3965 aHa.rnrerrbrro ()Jra6ee, rro He pa.BMLIra, tr{ ToJrbno 3BB9 raxae rrte pear(a.fl,
Har( Ir paHbrrre.

O H r s,6 p u 12. Bce auwnu, npoMe 3889, eule cra6ee v.6onee paaMr,Irr,I.
Ilenrpa.nruoe fiorJrouleHrre B Banr,ueponrlx Jrl{Hrrflx He cl{Jrbree cnyTHr{noB
rrotJrouleuua. V H, ABa BMrrccrroHublx KoMrIoHeHTa, rrplzqeM rtpacnr,rft cr,rJrbuee,.
Hg rrJroxo Br4AHa. JIusuu I-eJr?Ifl, r(poilIe 3889, caa6u I{ paBMr,Irr,I, 3965 egna
Br{Arra,

O n:r -n 6 p s 15. Eanrnepoor,r fir4:xur4 rar(ffie paBMbIrbI, ttartu4.2 orra6pr,
HO II9HTpaJILHI{O JI[IH\l[l [OTJIOIqeHI{fl HOCKOJIF,IIO CI'IJIbHee, II CTpyltTypa
rytrue olpeleJreHa .reM 6 oHra6pr. {eutparruoe rrorJrolqenrae H, xoporrlo
Br4AHO, BaMeTHbI [Ba DNITTCCI{OHHI,IX rtOMrrOHeHTa, IIpl4qeM $UOnetOnrrrt CUilS-
ueel Hg HacroJrbno cna6a, aITo ee I,ISMepeHIIe coBeplleHHo ue-ynepeuuo, H*
BHarrurefibuo ocJra6eJra. 3964 peaman, 3889 cl{rrbnarr I4 peBKa.rI, 38t9 paaur,r. a,
4026 rouHafl, pealiafl, c r(llLIJrLflMv, 4471 [oBoJrblro l]e3xa.E, Ho HecxoJrb!(o
UIuPe, 'relr O6UqnO.

O n r .s 6 p r 21,. Jlunrrn H eqe 6oree paarublrbl: rleurpaJrr,Hr,Ie JTIIHI4K lro-
ltJrouleHr{fl n H" ra Ha He BI4[I{bI: H, nporaasoArlT BlerraTJreHl{e tpex JlraHraft

frorJrorqeHrrE, pa3[eJreHHr,rx coMHl{Tenrnoir SMrrcor{efri Hg CocToI,lT ua urrapoxoft
DMraccr4ouuofr r,m:rrtam ra cra6oit Jrvtttrtt rrorJroilIeulra. Ho cunsHee rreM 1 5 ontn6-
pn. Jluuuu reJrlafl cila6bl I{ paBNIbIrbI, 3889 HecxoJrr,}to ocna6ela.

H o a 6 p s 14. Bce Jrvt:arivt cila6bl fi paBNIr,IrbI. H6 Ia H, ertrungRr HaK
qnoftur,re Jtm:urut [otJrorqeurds noeort crpyrtrypbl: cra6afl {lronetoraa o\qvtccr4tt,
aa Hert ToHRafl r4 pe3narr Jrr4ur{.fl torJroulelJl4fl, orpalrutle}IHafl or{enb cna6ofi
anr,rccraeft c fipacHoft cropoHr,I, aa notopor,l cJre[yer BTopafl lrlllJrrlfr l]ol'Jrollle-
Htrfr, HecI(OJrr,HO cna6ee, qeM liepBafl. Ee Hpacur,iii auuCCuOnurrii Cuyr:rrtam ,Ipqe

{raOneronoro. Hg BbIrJrfll(IIT IIo paBHoMy Ha Bcex Tpex cleHrpOrpalrnax; H*
ina.ru.re,nrno cila5ee arer,l R aBlycte rl cenr:s6pe; 3889 c.na6ee, Ho, Hafi Rcer,qa,
peanafl, lr 3965 npafine cra6al rrI{}II1tr{ 23 P0 - n3 D cua6sr rr paBMbIrbI.

H o r 6 p r 20. Bce runulr H ouRtr, pe3fiI4e I{ [oBoJrr,I{o ToHHIre, Iro
BHar{}rreJrr,Ho cra6ee, r{cM oHr4 6uru [o [ocJrerlHero rreprlola gr,r{r{ryarir,rx

ttttttuit. Suuccuounr,re .[r{HI{r{ coBceM I'Ie BLIIHI,I, 3a rrcnJrloqenueu Ho, cl{rrbno
ocna6csurefr.

Heo6uqafinbtil eIzA crler(rpa 'y Cassiopeiae s 1940 r. 6nn orMeqeH ranrte
14 [pyrrrMrr na6rro4a1eraiuu. Ctpyne r'I Csranrc (Sbruye a. Swirrgs [1]) coo6uluau,
qro H ItoHIIy ux na6lto[enuit, uemg5' 20 centa5pa lr 2'3 oHra6pa, trcqesiltt
lny6oxze u- peBHI4e JytrrTu rlolJroulellr4rr Bo BCex JrI'IHI4rrx MeErAy Hfi m H..
C apyr.onl cropoHbr, Meppllnr (Merrill [2]) cuona na6,nto[ar peBHI,Ie I{ roHHI{e
rleHrpaJrbHbre iluH\vt rrorJrolueHl{fl, HarrtrrHafl c 21, uoa6pn, CraueuacHue Ha6rlo-
[eHr{.s [or(aBr,rBaror, rrro B 1940 r. oraEIrI,I gra$cpyanrrx Id peijltrrx lruunft B crlenr-
pe y Cassiopeiae cnreuairlr [pyr A]_Yra, IdlIro o6oJroqfia 3B9BELI 6srila a 1le-

ycroii,ivunou cocroflIrr4r,r. VHaaanaeMeppunra,rrro rIeHrpaJrblrr,Ie ilriuru rlolJro-
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,312.12
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L
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b. r[.
II
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s
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s
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b. d.
t)
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lt
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S
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d
l1

li
S. \]/.

It
s
n
I)

II
It
tl
s
ct

1L

ti
CI

ll
lr
rl

l-i. rl.
II
ti

Ar II 4.81, N II 5.00
Al II 5.86, Al II 6.16, A1 II 6.38
P IU 7.N7
Ca III 3.35, Fe III 3.41
?
?
?

He I 9.27
?
(He I 3.e9)
He I 6.19, He i 6.36
Ti II 8.35, S II 8.79
S II 2.81, Fe II 2.95
P II 3.63, Ar II 3.83
P II 6.23
Ca III 8.53, Ar II'8.82
Ar II 2.91
N II 3.54
(Fe III 4.05), P lI 4.49
?
P II 2.08,
o II 2.90
C III 8.94, Ca III 9.01
o II 9.64, O II 9.90
C III 0,43
C II 4.89
Ar II 9.60
o Ir 7.(6 (N rr 7.35)
(si Iv 8.86), P IIr 9.25, () Ir e.23
P lI {.53
Hs
He I 0.81, Fe III 0.97, He I 0.98
Fe III {.3{, C III 2.05, Fe III 2.06
P II ?,49
Si II 8.05, Fe II 8.74
P II 0.?2, Si II 0.88
Ar II 1.73
Ll ll 2.82
(O Ii 3.52), He I 3.77 (O II 3.77)
N I {.46
s II 3.r0, O II 3.31
Ar II 6.11
Fe III .6.79
o II 5.45
c ItI 7.05
P Ili 8.07
P III 9.08, Fe III 9.10
N I 4.73
P II L.43
(P IV 9.57), Fe III 9.95
S III 3.59; Fe III 3.62, () II 3.98
Ca III 6.69
S III 4.99
P II 8,5?, O II 8.83
Fe II 3.17, O II 3.82
Fe III 4.8[, N I 5.46
Ti II 7.e{ (P rII 7.e4)
?i II 2.88
o II 3.43, C II 3.50

I
0
0
0
0
0
I
0
7
q

t-2
7
I
I
L
0
0
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'1.

h-5
0-t
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0
0
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0-1
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0
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7
I
I
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7
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I
I
7
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n
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T A Il JI r{ II A I (npoeoacrcenue)

tr{gcrrruOuHaqufl

I Fe Il 4.2s, Ti II 4.98
I s II 8.63, O II 9.65

lHr
I Ar II 2.23, t'e III 2.70

I (? II 7.251, Fe il 7.b7 (N r 8.27)
| ('J I_8.30), () ll e.28 (Fe I1 e.a0)
| (Ar II 0.76)
I Ar lI !.36, C lI 0.59, O tI {.65
I c II 6.78
I o lt e.ao

(4r I_I o.7a), (C III s.97)
(C llI 3.24), Ar I I 3.79

I IJe I 7.e3, (C III 8.24)
(Ti tr 5.04); Fe ill 5.:78, ..) rr 5,e5
Fe II 3.60, Ca lll 3.7L, p ll L.2g
?
O II_6.97, Fe II 6.82 (P II 7.gt)
Fe III 9.59
Ar II 6.01
N II 7.21, N II 7.97
Fe III 0.95, Ar II ,I.02
Ar II 3.i3
Ti II 3.81, P III 3.87
O Il 8.21, Ar II 8.88
o II 7:55, O II 7.88, P II 7.98
Ti II S.50
He I tr.48, FIe I 0.69
Ar II 1.'3
(o rr 7.721, (o U 8.0e), (N Ir 8,15)
O II 1.25, Ar II {.38, Fb II {.40 '

?
I'e II 0.22, Fe II 2.64
Al III 8.91, Al IlI 9.t8
N II 0.87, Ar II 0.57, P II 0.7S
S II 3.39, P II 3.81, Ti II 3.97, Fe ll 4.{j
S IV 5.69
Ar II 7.67
s II 2.37, N II 2.50, Si ItI 2.60
(Ar II 2.e2)
Si III 4.75, P III 4.90
Fe II 8.53, Ar Il 8.27
N II 7.17, Ar II 9.60
P II 8.?1, Fe II 9.34, Ti II 9.84
N II 0.55, Si IV T.38
L, II 8.86, Al II 0.36, Al II 0.88
C III 7.40, O II 9.15, C III 0.16, O II 0,85

C III 1.35
(N rr 4.57), (s rr 6.75)
(P II 8.rr), (C IV 8.64)
N II 7.93
Fe II 8.e7 (N II 9.45), O II 0.04
He I 3.14, He I 3.37
Ho

P

o II 3.0ii
o II 5.7iJ

He I 1.93(t lI 1.12,jr II 4.33,
I' II 9.05
N II 5.14
Ile I 5.68
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\314 .67
4319 . lri
ill(0.48

4357 .7\t
rfi(t9 .1,\
4370.27
tt311.87
4371 .03
4\78.20
rr380.35
4383.60
tr387 .t)tt
11i95 .7 5
L\1"1 .7lt
L1t15.96
4416.98
L47\).42
442(\.47
4427 .32
(430.86
44il\.07
441+4.07
4(49.06
4467 .99
4468. 82
441 t .46
4482.iig
1r487.33
\497.'.J t
41196. {0
4521.68
4528.1)2
./r 530. 58
4 53rr . 0h
\536, t+!t

4531 .50
4552 .50
4572.90
/*575.75
/1598.63
L603.20
4629.i8
4631.29
46!t9.17
1649. 56

4655.:i7
11659.08
1167I . 1/+
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Lt ,/ ld .tLl)
/rti6t.34
492t.49
49\2.24
4955. 36
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TAEJII,II{A I (or;ott,tiutue)

5048. r1
5081 .17
509t.24
5100.82

512i .66
5135.58
5156.79
5194 .47
523L.62
52.0.7'.)
532L.t7
5329. 90
5,136. 89
5677.86
5875.68
5891 .02
6562.82
6616.10

0
1

0
t
0
t
I
1
I
0
0
()

1

0
4-6

2

t
I
1

2

7
I
q

,1.

2
7
L

I
1

I
11

tr

Ut
5

n
d
d

s
d
'1d
n
d
d
d
d

b. d.
s
s

He I 7.74
Fe III 6.7S
(Fe II 3.47), (Fe II 3.64), (AI II 3.65)
(r\l II tt.34), (Fe Ii 0.i0), Fe III 0.7,

tr'e II 0.84

I'IlteHTr()rl]i:ruurr

Fe III 7.32
s II 5.!t5
Fe III 5.97, S II 7.04
Fe III 3.90, Fe lll 4.43
Ite II 4.62, Ie III 5.30
Fe III 3.26
S II 0.70, N II 0.96
o I 8.9,1, cr I 9.59, o I 0.66
OI5.16,OI5.78,OI6.83
N II 6.76, N lr 9.56
He I 5.62, He I 5.96
C II 9.97, C II {.65
IIo
lle i 8.15

IqeIIIIfl IIocTefIeHHo oCJra6eBaIoT, HaxoItrI,ITCfl B corJraor,Il4 c rra[Illt\{I4 Ha6Jrro-
AeHI4flMI'I. *

flpe4napurcJrbHoe coo6rqeHue r-16 rrBNreHeHr{.Ex B crremrlle y Cassiopeiae
5r,uo ouy6nrrnoBaHo HaMr,r paHee [3].

oToInAECTBirEIlr4E CJTAEbIX Jr?rHr4 t4 rrOtJrOUIEHr4fl

ltponte H l,r He, B cnenrpe ^1 Cassiopeiae 1940 r'. rtaNrepeHo BuarrrrreJrr,lioe
r{r,rcJlo oqeHr, cJra6DIx JIr4HI4r,l, SaMeTHLIX TOJILHO Ha ilyqIII{X Cler{Tpot]laMMax.
'la6;rr. I cogeprnu,r AJrr4Hbr BoJrrr [Jrfr Tex r4B lrrrx, l]eaJrr,Hocrr, noropbrx ycra-
HoBJIeHa I{BMepe}IlreNI Ha HecrtoJrr;rti{x cnenTporpaMxrax. 14s ocranruuxcfl lreoTo-
?rtAecrBJrel{IIl,rura nunurt AaIrr,I AJTI4HEI BoJr}I ToJTLI{o AJrrr raI{rrx, rtoToplle 6bIJrI4
]434{epe}rri Ally|r4Mr'r Ha6rroIarcrflMrr B 3Be3[ax rr4na B. Bonrrur,ruc'rRo orr,rx
,;rranuit peaxr4e r4 Tolrnr.re; ItaBMr,rrr,rc - 

6onr,urer,1 qacrbro 6neHgr,r. /]rr ucnpan-
JreHtr{.fr 143Mepe}rrrrrlx AJrr,rH BoJrr{ 3a flyqeB.'rrc cHopocrL 6i,rra npunnra rrocTof{H-
Hat{ cHopoorr, - 6.8 HV0oH r{B rraraJrora ilyrreBbrx cfiopocrej,i t\,f_vpa.

Ta6,irrnqa coAepmI,{T L94 mruuu, oro}fiAecrBJre}rHbre c 27 onetteTrrarlrr.r.
B ctor6qe I gana LIBlIepeHHar{ AJTIIHa BoJrIrbI, Ba r4cnfiroqeHr,reM EaJrbr,repoBrrrx
fiurtt4ir) AJr.fl noropr,rx [aercfl fia6oparopr.roe BHaqeHr4e. B c?o.n6r1e 2 Aaut,r
oqeHrirr I{HTeHCI,IBI{oCTI4 B npol{3BoJrI;Irol-r AeCflTrr6aJrl;lloii [rHaJre, rAe oqe]rrra
0 oauaqae'r eile paailutlrrNlylo JrIIHI4Io. B cro.lr6rlax 3 I4 4ltrauo arl,loJro lTJ]acrrrrHori,
.Ha HoTopr,Ix JtuHufl 6rrna rranel)cHa, rr cc xapamTep; cofil)arqeHtr.rr 11, s, h, cl,
w oSIIaaraIoT cooTBe.rcTBeHI.Io: ToHHafI, pe3Hitfl, [IIIpOHafI, paSlllrTafl, c Rpb]JIb-
,{I,II,I. B cto.ir6qe 5 Aauo oTo}nAccrrjjre}ilre II,IIII4r"1. CoururrerbHrre cryrtar,r AaHIJ
B CHO6Hax.

Otonrpecrnnerrlr lrurrrl'\4 cJreAyrorqr{x a"rrelrenton: I..I, He I, C II, C III,
(9I-V_), N l,N II, O I, O II, O III, AI II, Al III, Si II, Si iII, (Si IV). p II,pIII,
(P IV), S Ii, S III, (S 1V), Ar Ii, Ca II, Ca III, Ti II, Fe Ii, Fe III.

'x IIo yc,lonunlr BoeHr.tol.o Bperreuu o6cepnaropufl l{e 
-n-oJtyrtlJra Bo BpeME pa6o.6r C'rpy-

ne u cnnHrca (Ap. J.94,2. Mc. Donaid contribution, Ne g7). Mu no.iryuurur ory pa6oi-v
ToJIbHo lroc.ne Toro, I{aI{ HacTofiulee coo6rqenue 6uno cgairo B rreqarl. Crpyne u esr,rurc
rre Aarorr{orrrypoB .llIrrr.rft gnR r{HrellBafla 30 anrycra - 30 oHraopa 1,9L0 i., norga onn-
c6IBaeMLIe IIaMI,r I,ISX,terreIIlIfl B CneHTpe rrlIeJII{ r{ccTo.
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lzla nux conoprrellllo yIrepeHHo orolnAeol'rJJreur,r H, He I, CIII, N II, OI
(xrl1a lo'lerlUriaJr tior'rr,rBarlurr rtpel{oriluJrfrerorl rlccnoJrlito umatlr,rlt), O 111,

SiIII, PII, PIII, ArII, CaII, TiII, FeIII. HenotopLleI{BarrrxDrreN{ellrorl
ila ()Jry?nI,I na IOt c, 0O (lO t'Cl RI{I4 Mtl II IIrl,

Ar.ltr. fIl-rno1,r'r.ll.erae arolo rrorrrl vorauonJrello c vBellelluoo'r'r,ro. I4e 33 nn-
ulri.i ArII,. uttiigcnirri\ R cuenl']lo a,rrea11bl, t5 rte .rnolYt 6r,rrr, r.rqenrntprarlnpo-
Ilarrr,I Lr ilplrlr{l,llr :l.lrcMelrraI,III I,I lrr} ,trlJrttlotcR 5"rtorrAaltu. lnn Iiolt'rlloJItr oTo}r{-

Aeo"RJrerrr{r{ Ar iI 6r,r.ntr r,IBMopeIIit cllolirporllaMlIa y Pr:gasi, r',qe rpll()yrcrBl4e
Ar II 6r,rro rBcplo )rcragolrJrello Itio;rs6opiton (l(iihlhom [4]). l,Ia 20 l{;rrrarr

BoJrFr JrrrHI4ii . II3MLrpeHHLrx B ^r Cassiopeiae, tB ttrtr;uagalor B Ilpo4eJrax orut't(iort
c 1 Pegasi, r,r roJrLHo IIu(]lIe MorJrI4 6r,rtn Haiigelrtl rl oIrJrY Irx:tloJro?r(eulrfl Ita
xpl,r"nr,rx H6 tt Hr.

f\nnulr Borllr llrrfl nr.lurnii Al II 5r,rnlt BBflTLI I,IB pa6ot Poaeura;ra (Ilo^
senthal l5.l) , se- Bpnana (dcr Bruiu [6]).

CaII.-l4euepena roJ-rLKo rrIrHI,Ifl K, H r,lc'te3aer rl HplJJrbrrx FI". Henrgs
o ygeperrlrocri,Io cHaBarr, Hal(ol'o trpoI,Icxo]HIIeFII,Ifl JrI'tI{I{a I(, anca;1}Iat{ IrIII
Me}It3Be|]AIIilfI .

Ti Il. Haiilerro 10 or{Jrbnrrx ,nr,rttr,ri,i Ti II; K co}Irarrel.Ilrlo, MHoITI{e IdB IIr4x
6uen4rr. Jltastru 'fi II nu;1ur,I rorrrrlto Ira crexTpot'paa{Max, rtoryaleunblx Me]ItAV
20 anlyc'ra r,r 7 oenta6pr.

Fe IItr. VIp, 23 luurrri,i, coBrralarorqrrx c. ATTUIIaNII{ RoJrFr, AarllruMrr n pa6o,r,e

Csraulca, SAnena n l'pau;rtana (Swings, [trd16n, Grancljean [7]), ue'lupc no
BCflnoM cryqae rre 6neHgm n Htl MoryT 6r,trr oroxrgeorl|,rrellbl o JIll\rrlIMI4 I4o-
IIirMrl r{rrr,r aro}Iar{!{, a I4N,IeI{Ho 4176.79,4419.59,5086.78 v 5127.32. OcTa.nr,'
Hbro Jrr{rri{n yqacTByrolr s 6,rrer,rgax, no n 6olrrurrl}IoTBe cfl\/alaet} Fe III, RepofITIJo,
r{RJrfrercfi rJraBrrrru rrol,rrroHel{Tou. flprac-vtcrBl{e arofo I'IorIa B clrelirpe "y Cas-
sioptliae rlo?I{Ho (rtIIaTarh -YBepcl{Ho vcraIIoBJreI{Hr,IM.

CneAyroune i)Jro\IeHrIJ, Be]toffrrlo, rrl]I'IcyrcrByIor 1j '1 Cassiopeiae, tto
I{X OTO}I1ICC1B;IOI{I{C He {-iOJ]CeM VAOBJIOTBOpI'ITOJIT)I{O nO paBJTI4IIIILIM ITpI4tII/IIraM:

1) vacno ua6nrogcltnlrx ,rllnrli,i Hel(ooraroqlro: C II, N I, Al III, Si II. S II,
SIII; 2) He oroinJIeortsrrelirl rrau6oree oTI,.TIBIILIe TIIIIIIII{: OII,AIII, FeII;
3) rr.runu rra6nrogantcfl I'JraBlIl,iM o6paeolt u 6ren4ax: Ca III.. 

flpucyrc'rBl4e qernlpex rpI{?It[rI I,IoHrlsoBaHIILlx aJreMel{ton C IV, Si IV,
P IV, S IV coeclprreHiro lreyBeperrrro, TrocnoJrrrt\r J(.rrrl Hainl{oro uolla iraii4r,.no

TABJII,IUA II
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I'Ie 6oilee oAIIofi I,rJrI{ AByx Jrrrtrir, tr rroreHr{r4arrTrr RoB6.y?n[er]r,{rr HoMFror.o BLr-
ooKI{.

Yro Hacaercr{ [pylrrx DJ]eMeHToB, rrpr4cyrcrRrre i{oropbrx B BBeBAe B noa-
Moirir.ro, To rrer{oToprne coBrragenr,rr 6r,rtl,r uairgerrr,r A,;rn N III, Ne I, Ne II,
Ar I lr K II, rro 0TI{ JruHr{I{ se 6rtnw BnJrroqerrrrr n ra6rlrrly, rar( fian Mr{ crrr4raen{
coB[aAerrrdrl cnyuni4rrororr,r. Oco6oe Brrr4r,ralrr,re 6r,rno o6paulerro r{a Haxo.}Ir[errr,re
nunuit He iI u Mg II, Ho peayJrbrar 6r,rn n o6onx cir)rqa-,qx orprrrlarorrhHhrM.

fJ ra6n. II ynaaauo ill4c"rro nraHltil l-)a3ruqHlrx BJrer{er'rroB, oro}fiAecrBJrer{-
r{Lrx D crenrpe y Cassiopeiae 1940 r..

ftporue ,r.uuuit, oTo?fiAecTBJrel{Irrrrx 6onee r,rrn l,terree yBepeHHo (, r,r3Becrl{br-
Mr4 crreHTparlrrr, Mr,r IrarrrJrr{ 16 nunr.rii rro|Jrou{eHr{fl, r{oroprre rra},r He y,qanoob
ororruecrRnr; Hr,r c oAHr,rM rdaBecrrrr,rM oJreMerrroM. B qa6n. iIi ganu l{jrr,rrrr,r
nonularux HeorolfiAecTRJreIIHbIx uururi,i rr r{tsMaireHrre r{x AllyrrrMr{ rra6aroga-
l'eJrflMla B Tex cilyqaflx, notAa ranr4e AaHHr,re Mol.Jrr{ 6rtr:r, uai;igeHr,r.

TAE,IIIlIIA III

Y Cassi-
opeiae

Il aJrt\yutI
Y Cass.
[8, el

agalJ#'e 

l*"r*f""

Crpytsc,
,[eHxaM

-- Sco.
[ 1:l]

(iBuHrc,
/ (0Br{ p aH

ll4 l

CrpyBe
(15l

9.12

3764. t2
3841 .0?
3849.41
3865.3B
3869. iC
3927 . f.i
3940.1,5
39ri,t.91,
j1990.28
(C0(. fi9
(005.20
rt007 ,26
4Q12.01
L05ti.25
/*47';t.9$

4196. 10

3. 93

9.47

n1.

a. ss

siz

0.59

sit

osr

9.57
'i.Sl
g.r',7
f.il)
0.2rt
r-.56
5.00

t. 68
s. 20
5.92

3.86

9. 35
o.'la

5.09
1 ,')
2.01

...:.r"1.

CIIIITTP ICJ4I I.

Il 19!+1" r', rraS.nrogelllrfl rpoIdBBoAr'rJrIICb roJrLrio 6, 18, 23 r.rrorrfi, 2,11 ttrc.l:,
w 12 m 17 oeuta6ps. Bcct'o no.uyucno 25 crrel{rl)orparrNr rra [JracrraHxax
Easl;rnan Process, Agfa Aslro u Agfa Astro Panchromatisch.

Cnerttp cldJrr,Iro o'rlrlltracrcfl or J940 r'. l1pucv'rornlre o6o"ro.rnr4 Brrpa?naerofl
aoJrr,Ito B aMrrccl{I{ Ho. OAHarto A{o}rrno rolroairoRarB, arro r{ rroHrly Harrrr,rx
rra5nrogerlrarir na.rl4naroT rIoflBtrrflTr;cfI I{ Apylrre Jrrdrrrrr,r o6o;l1o.rnpr. Ha rrqlu
oilefirpo|paMMax, rroilyqeHur,rx t2 ceurq6lls, ltrrAer{ craSr,tii, rJo, rroBr4Ar4MoMy,
peanrnlr:ir, rpuoneToni,rii ItoMIIorreHr aMI.ICCr,rr,r ), I-IB; B ror lne Aer{b r{a rl)ex
cuertrporpaMMax YCMarpuRaercfl erqe 6o;rree cna6r,rr:i t[uoreronr,rii rroMr]orreHr
aMrrccr4r{ r,r, Mo?fter 6r,rrr, ranxte rr HpacHlrit y I-Ir. IIa 6onec panrrr4x cnenrpo-
rpaMMax oqerrr> cira6brit r(onffioHeHr r{o?r{er 6urs l,cnorpeu v H., 2 urola
ra o6a arqflrtcr4orrHr,rx noMrrolreHra y Hg 11 r4roJrf{. V Ha DN{r,r0cr,rr4 HeT.

Jlwrl,uw ilolJrolqclll'tr{ rlrIrpoltld Ir paBI\{InTIi, Ir rllrr{aHirx crreAoB rlerrrpaJrr,rroro
trol'Jrolqerrufl rrc Rr4Arro. I{a6.nroAarotcfl ToJrr,Ho cJreAyro[{r4e Jrrr}rrrr,r: Ba,nr,lrepona

?9pus or HB Ao IJr, (oqeuitu rrHreHcrrBHocnu 2-3 rro gecR'rn6a.;rruoi,i ulrrane).
fitr .tranrai,i reJrr{.fl uBMeper{br roJrr,no Tpr,rlJrerr, 4rrr}Qyanoni cepr4rr 38tg,
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11026, 44,71, 5876 Ir crrl{ryrrcrr,I 3926, 4AA9, 4141r,4388,4922. trtrnttnr.r peaHoii
{r,opuI{ ua6,ntoAarotca rrcvRepcIIHO r,I r,r3 }rrrx ToJrbr(o ,fpr4lure?rrafi 412L
(Aee cnertrporpannr,r) rr cr.rHlyrrernax 5048 (ogua cneHrporpanrua).

1\{e'rac'ra6urburie rrr.xrur,r 3889, 3965 r,r 5015 ne ua6nrogarorcrr. MLr cygr,rr\,r
o6 orcytcl.nurr 3BBg ro B[,r/{y IIr, uu.re,r,r He oTfiuqarculci,icn oT Apylr4x nutrr,rii
Ea;ri,ucponoiri cepi,rr,r.

Hporle JruiII,Iit H m He, R cner(Tpe ,{B}repeH}rERe oareHhur4po{rue p&3N{irrrr,.re
u cna6r,re 6,relr1i,r co 0Jre4yroulr4Nrr4 ,rlJrr{HaMr{ lloJrrr: 4641.05+0.1.5 (ua.rr, cueH-
rltorpaltrr) u 4650.441:0,21 (nocelrb crrexrporpar'nr) , rroroprne nroryt 6r,rrr,
I4lrreplperilDoRi)TIbr r{an cJro?rrrrI,rc 6nerr4r,r O II, N Ii u C III, uuerruo: 4638.86
O II, 4640.64 N IiI. 464t.B:r O II r,r 4{)41.90 N iII Rnr{ 6neu4r,r 4641u4ti49.15
O II, 4(i50.1(i C III,4650.Bb O II, 21651.1j5C III AJrn 6rel,rJ{1r4650. O,rqrraxotrlpy-
I'ITO JrIrHurorI4x trrolloR HeBrrgrrr{. Boo6rqe Jn,rHrrr4 OII, CIiI uNIII ne crrJrr;Hbr
r:l Bile:t4ax B. N{omuo rroJrarart , ero 6brcrpoe BpaulerJr{e y Cassiopeiae [eJraer
I,Ix IICBI{AI4MITMI'I, II ITOp0TIIIICTTOIIIILIe llLIIIIe JIIIHIII4 3aMetELI TOJL6KO 6nar:Oqapg
6nugocru lrx ItJrI4I{ BoJrI{. HIloMe Tol'o, or{r4 BCe npuHaAJre}I{ar x car,Ir,INI cr{JrbHrIM
JII4III'IfIM [aI]HIix cIIeHTpOB II COOTReTCTRyIOT nepexolaNl O IIITI3ItI{N{lI IIOTeIIIII{a-
rraMl4 BoB6ylHIIeIIIrrr. Irlgeur.i,rrpr,rna4u.r O II lr C III npcgcrailrrrrelrcfl ltocroBep-
rrol:i, a N III r,rLruee y6egllrensuoit: r: 1940 r'. nEr rre Harxrrlr N III e cue-
Hrpe y Cassiopeiae.

B onemr:pe 1941 r. Ira6nrogaercrr oAI{a riero6r,rnnoncrr}rafl AeraJrr,, r4Hor'[a
3ail{erHarr lr u 1940 r'.

B ctopolry [Jrrrrlrrblx BoJrrI or 44'71 ua6nrcAaercrr paaMr]ira-E r{ rrrrdponarr
oMl,Icclrfl, AJrrr }{oropoii ne yAaercn rrai,trr,r noAxol{fiLqei,i urr'reprrpeirarlr{r,rr rr po-
aJlbIIOcTL rtOrOpOr,l MolHeT 6ltrr, nOCraBJreHa IrOA coMrlerruc. Ognano oHa OJIIIIu-
noM cI4JrbHa, aITo6r,r carr,rTarB ee ar[{enrou ItoHTpacra, renn 6olec qro B arori
o6uactra ner nrantaii fio]rJrorqelll4fl, crroco6rrbrx nbl3ra16 ero; ECerrotrr,rrr(rd rlartrlr
JrLtHr{Io Mg II ue IrnleJrl{ vcfiexa. f,\rlrrra BOJrFrrrr erotl 4eranu [o rr3Meperrr4rrM
ua 13 cfier(rporpaM\rax) rrofipaRJrcr{Harr Ba ryrreByro cnopocrb no{iluufifiM
lI n He, paBlra 4475.601-0.18. Mr,r He rvrorJrrr orolrigeorBur,b Ery Jrurnlrro.

3'ra gera,nr, HarroM?rHaer npacur,rii rrolrrroueuT oMnccr{r4 y 447I, ua6nrc-
gerrnr,rrt Crpyne [16] rir lamn [G i i 1 [17]) R crenrpe p Lyrae e 6nraaHue
]t MI4IIriMylIy tfaau. Cyln rro Hol{ryllaM aroit aMflccuorlrroii [eTaJrr4, [&HHrJru
J}rnr, ee [Jrr{rra BorrHr,r 6nuara rt r4BMepeHr]oi,i n cnenrpe "y Cassiopeiae; H5 u II,
r{l{eroT coBePrfle]rfro IIoAo6[Lre HolrTypi,r r arort r]raae. B ro BpeMfr Han oTrro-
OI,ITeJILIIO OfIeftTpa p Lyrae IIe BOSI'II4HaeT HI4I(aKI4X CouHenrar,l B [pI4]Ia[J]e]r{-
lrocrl4 aroii fleraru H reJ]r4ro, MbJ He iraxo[r.rNi o6r,scuenms [Jrs y Cassiopeiae.

IloiaonIa allaJrorlaqHor,l geta.rru \rrfl 4026 rroaroJrr4Jrr4 o6uapyxtutb rra rrflrrl
rrJrr{ LrrecTt{ cnrrrtTpol.partuax cna6ylo [eTaJrr,, Rol'opyrc, Mo]HeT 6ur:r, u Mo]r{Ho
npl,rarfarr, Ba oJre4r,r aMrrccr4r{. LIro xacae'rcn 5876, ro crremrpor.paMilrbr 1941 r.
Hel{ocrarorllro xoporrl{ B ilroii o6racrll, a IIa rrJrac'rr4nHax 1940 r. Hr.rt{ero Her.

3ra l;ll,rocuoulrafi AeraJrE BaMel'Ho c[rJrr,Hee s 7941, ]-., a B 1940 r. Brr[ua
rJraBHbIM o6paaou R DfIoxI{ 6orrurer,l [poBpaqHocTu o6o,[orft([. rlpe3R6r.{ai.iHo
TpyAHo rrprdMr.rllrr.fr, nogo6uylo reJrr{eByro aMrrccrrro c o6ofiorrKaMrr, Ha6r}o[a-
Brrrr'r^{r{cfl e y Cassiopeiae, r,r B ro ?fie BpeMfi y Hac rrcr ocHoBanrart or.6pocrarr,
coBCeM ilry AeraJrb nal{ I.IepeaJrblryrc. Bepoarno, AaJrr,Hefirrrrre Ha6lrro[eHr4r1
rroMoryr paspeurr4rb aTor Rorrpoc.

JIYTIEBbIE CI{OPOCTI4

flpra r.ralrepeHrdr,r crexrporpaMil{ 1940 r. M6r [eJraJrrr HaBefieHrrfl ]ra crregvro-
ullrc crpyrtrypHl;e XeTarrI4 BoAopo[rlbrx nnu.vf,r: rlerrTpairr,Hrro Jrr4rrnr.r florJro-
rldelrl4-g, aMl{ccl{oHr-rble HoMIToHeHT},r r{ cJra6ble HoMrroHe}ITr,I [orJrotqe]rrrfl; [Jrfi
BCex AeTaJrefr 6nrnu [ocTpoeHEI orAeJrbHble ftpr4Bbre.
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TaH ran (rraanuecxan r,rHreprrperaurr.rr cnyrHrrnoB rtolJrox{eur4r, R oco6eu-
HOC'fr{ AJTTTHHOBOJTHOBbTX, IIpeA0TaBJr.EeT BrIaqr,rTeJrbHEre TpYAHOCTTT, Mbr Ha-
IleflJrrr0rr, qTo nPuBr{e ilyqeBrdx cKopocrei,i npoJrbror uexoropr,li,l cBeT Ha r4x
Irllol4oxo?rrAcllr4e. I-Io B To BpeMr{ Hafi Hpr/iBrrle cHopocTeii, rrocTpoeHHr{e llo aMr4c-
cl{olrrlblt\{ JIr4IIr,rf{t,I,IMeroT ToT }He Xapar{Tell, arTo rr n'llr.rBble AJIS I{eHTpaJIbHLIX
JII,lIII{ii TOI'JIOIqEHI,IfI, JI}gEBbIE CHO}]OCTI4 IIO CIIYTIII,II{ANI NOIJIOIqEHI,Ig CI4JIITHO

oTJil'tqalorofr oT irYtreBbix [rxopocTr.ii [eTaJrer"r, l.Ieco]IHeI.IrIo [pr,rHaAJremaqr4x
o6oroqHe, T,r, filloNre roro, nltr4Blre r{x tr{B}reHe}rrr-E I,rMeIoT orre}Ib HeyBepeHl{r,lit
xapaHTep, ilOnl,r,qulrOulr, 31'I,I OITYTI{IIHI,I rOtJrOtrI(,IIIIfl fl8.{FrIOTofi JrtrrJrrr i{aril{N,rI{-

/1da

0

0erm 0*m
9t9299lC29

t/0e. (am. 0tn.
0t020300 t0299 t92g

Aue. 2. ltpnsue rryqeBbrx cnopocrerft j1.nn H6 r,r H, :

a-HpacuBrrt IroMrloHeHT aMr.rccr,rr,r; D-qeurpanruafl ilvtrtra rrorJroqeHr4n;
c - dluoaetosbui HoMrorreHT DMr,rccr4l4

To TorrHa^{r4 r{a [rr,rponr4x Jrr4rrrrflx rrofJrouleHr4fl o6paqarcqer-o cJlofi, ycr{JreH-
III{MII 6JraroAapfl rtoHTpacTy c cocellHr{Mrr aMl{ccrzoHHbrMrr JrtdHtrffMrr, r4 He r4MeroT
oco6eHHoro {r.rauvecHoro cMr,rcJra. flo arort rrpurrrrHe Mr,r He rrprrBoArtM BAec6
r{pr,rBr,rx AJrfl r(oMrrorreHroB rror-JrorqeHrrfl. f(purue ryqeBbrx cHopocTerl, IIo-
cTpoeHHble IIo I{SMepeHI,IgM AMIIIOOI4OHHT,rX rtOMrrOHe}rTOB rr IIeHTpaJrnutrx .nzur,rrl
fiorJrorqeHr4fl, AaHbr Ha {I{r. 2 y|trF. H6 II HY.

Cuerqeuur aMnccr4oHHI;Ix Jrlrnrrrt BaMer[ro BaBrrc.sr oT AJrrrHr,I BoJrHr,r. Cp"n-
Hr{e SlraqeHufi, r{cripaBJrerrHr,re 3a ffyqeByro cKopocTr, uo qer{TpaJrr,HhrM Jrr4-
Hr{fi lvr florJroilIeHrrfr, cJleAyroxlue :

70

/0 20 J0

, /00

,90

,80

"70
-60

t ?,1

,t0

_/0

-20

-30

-/0

-00

-90

-/00

- /20



Ononerosar{ !Mr{ccr,rfl ,

fiM

I-Iu 7l't .5 + 2.1
I{a -' ?,3.7 + 2.i
tl.1. 91J.6 + :i. j
iifi -125.8 + 2.{)

l0z
0 /020

ItpacHaE auuccritr,

IIM

+ 84.5:t3.6
+ 8,r.4 + 3.5

+ rig.2 + 3.3
+721.3 t,9.2

Cexm
J0g lg 29

0*n9/929

Ec,nu rrHTeiullerl{lloBaTr, IlrI{ llflarrerllafl r{an arf{en,r pacur{per{r,rrr aMLlo-
CI'IOHH},IX NTATU T,I BCJIEICTBI4E BPAqEHI4fl 3BC3/trIJ, TO OHI,I ]IC COTJ]ACI,IF,I C TEOPI4Efi,
TaH I(aIt pl3l,Ier{eFlr,re c [Jrr4rroit BoJrrrbr
BAeOb 3Haqr4Teil6rro 6o,rsute, HelneJrrr
IlIO ?r{eT 6r,l.rr, nr,r,3 n aI{o B IJ arrleHlreM.

FIa {rrar. 3 Aarrr,r clle4Hr{e nprrBr,re
AJrtI Il c e x E a,r r,uep oe ut x turr,ri,i : u pr{B r,re

Iirr{ :lMr{cccrroHHrix Ho[,IroHerrTor] IIo-
crpoeHr,r rro Hle-H^() !,ilfl r{or{rpaJrs-
HO|O lrotJrorrtrelrrrfl - IIo Hr, - Hg.
Bcr,r npr.rar,re, oTr'ro c.srqr,rc cfl ri fi pa clroMv
ItoMrroHeuTY, r{Mero1' nevneltennr,ri,i
yapar{rep B cr{.rrv Hpartncii cra6oc,1rr,{
.]urnlrii.

IrIa arrax HpLIB6Ix BIqIIIo, rITo.3scBII;
tr{orrrJTLIB&O.1. 0pa BIII,ITeJIbI.IO HerI]laBrlJIb-
urne I,r HeI] p o[o"xinr{re,rl brrLre HoJre 6 aHrrrr
B ryqeRor"l clropoorrr. Mancrrlranruan
oTpr,r rla reJr r,Fr ar{ c}roll ooT r, 0oBIr atr{aeT c
lepr,roAaMr{ rrcqc3rroBcrHr4fl o6orotrrir4 R

I{aqaJre cer.r:rn6pn r,r onrn6pe. Martcra-
MYr{ oTpr4rlareJlr,soi,i cJropocrn or{oJro
25 aBrycra, rroBrrArllrolry, Ire cBfrB&]:r
co 0IIer{T p aJrr,rrhlrrrr 14 3MeIIeHr{frMr,r.

E(punan flllnocrr,r BReBAr,r, [o Ha6Jrro-
[e1II4rrM Bargyuua n Topn-Cnnr:a
(Torp-Smith [tl B]), nonaBhrRaer, arro
fipr{ocrrr ee 6r,ua rrorrrr4 TrocrofrHHa l:}

TeqeIII,re rre pr4 oA a rrarur4 x u a 6rrogenur:i.
f[,ln lenma MrJ rrool]l,or{Jrr,r orl[eJrr,-

Hrre RllrrRr,re uo gr.r{r(rvar,rr,rrr r4 Merac.ra-
6a.nsrrun rrlrlrrrrrN{ (i3BB9 r,r :1964) , ro-
Hacarrrrue rra dnr'. 4 nnrecrc c nl.lr,rnor:i,
oooTBer(irByroqoti. RoIIopo/Irrr)rlr ilr,r-
rrrrflNl. Bce .rprr Hl)r{llr,re rrogo6rrr,r rro
t[o1rnre. FIo rrpi.'rnarr, rroor])ocrr{rrafl rro
lrer a cta 6r'r;rr LIITrt,\,i Jr1{IIrrrlt4 r.o Jr r{fl , ou.-rl t,-
uo (jrr(]rueHa rJ c.toJlolry oltl)rrtIaTeJrT,r{r,rx
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4)tte. ,7. I{1ruur,rc opeJlurrx ;iry,ronLlx cHo-
poc'rcr:i uo Bcel\r Etrnr,uclronr,rll Jrr4nr4rrM:
o - HpaorIr,II:r 1{Ol,rflOIIeItT alrtaCcr,ru; b *
I(eII'r'paJrrrrI[tfl "rrr4]u,Irr rrot'.rroTrleHr,IFr ; c 

-dr,ro-leron rtl"r ri ol{no r{erlT gtII,ICcr,IrI

clttollocreii no cpaBHeHI,IIo c HllrIRoi,i no 4r,rrprpvaHrrl,r Jrrrrrlrr{x,r, rrlleJlgraRJrflrorqeii
o6parqarorlnf,i c.noi;i, rpltrrelu ilro cMerrlcHr{o AocTr4l,ael rlraHCirtrr\,}ra prMeHrro B
rieprroAbr r4crrcBlrorjoHr4rr o6oJroqliu.

Itptteaa, coorrt:iclrolrBvIOI{af{ rlellTllaJrr,}rr,r\,r Jrr{rrr,rflr,r rroi.Jroxlorrrrrr BoI(ol)oAa,
M0ribr.rJe oTJll4qaerc-fl olt Hpl,rJtoiri )tr,1rfl o6pauarcLueuo cJroff, rJo jla3gocrb Me?HAy
III,l\{rI, XOT"fl I4 I.IeB}Iar{I4TeJIIr_fiafi, I]Oe ]rte, IloR]rItrr,IMoMy, peaJIi,Ha. E(pranr,te ncnci
IToIta3blBaIoT, aITo MeTacra6r{JrI)Ilble JrIrHI,rr4 Fk: o6paaViorcn n 6onee RtJ.ro6lrx
,I 6lrcllp_e.e I{Br{}n\rrqi,rxcFr cfioflx o6orovnrr, rrornunr Jrr{rrr,r11 RonopoAa.

B 194I,1-. c.Hopocrrr o[pcAeJ]rIrrII0rr rro JrrrHuflNr BoI{olloAa r,r P-D Jrtrtrrrr1y-
t'eilufi (ra6n. IV) . XoTn r,rar{eper{r{o TpyAHo r,r rrc\rBeper{Ho BBrirA.v paBMErrocrrr
tr 6olr,ruoii [II4pIlI{bI :rlrur,rii, co,,;traclre brqe,nrnurx oner{Tpoll]aMM, TroJr.fyeHHrrrx
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B TeqeHr{e oArrorl r4 Toft ?fie HOqr4, yloBJreTBopr{reirrr,Hoe.
AeHr4ft }re rro3BoJrfleT nocTpor4Tr, npr4Bvro.

TABJI14 UA IV

JIy.reBa[ crio-
DOCTIJ, IiM

IIlrroc (urcJto ]Lc6Jtro-

rIr'rcro
clrcrirp o-

rp i1IlII{
IIara Beporrrrrarr

ourr0I.ia

2

4

5

5

B npe4e,nax rorrHocrrr orrpeAe.TreHr4.E flyqeBort cfiopocrr4 AJrfl BBeBE],r B0
mrrponr4Mr4 JrfiHttfrM-rl cHopocl.I, y cassiopeiae B rreprroA rrroHb 23-

1,94'l !4rollr. 22

tr{ronr, 2

>> 11 .

Cenrn6pn 1,"

+ 7.8

+L7.6
-124..2

+17.7

.11.0
+1.0
+1.2
+0.8

29oc
A0e
0t02030

Cettm
0t9

0kmgt9

Q,tu,e. 4, Itplrnue JrvrreBr,rx cHopocrei,r gnn FI tr IIc.
Cn.ilolrttaq ]{ltuBaft r,I Torlirr 

- IlcI.ITpaJIbrrbIe JII,rIrr,Ir,I nor;roulerrr.rR H;
uyur{Ttrprrafl r{]trrB:rr r,r r{pccTr,rlitr 

- P-D .lr,rul,rr,r 11e; lrJrHrirr.rpHaE
IipIrRaft c 'l.orrriilttlr rr r{llyiliHu S-Ir ltrnlrtr He

celr?rl6pb 12 npegcranJrflercfl nocro,flI{floii. I-Io ria6nroAerrrlrfi, npor,rBRcAe}rHtre
6 rarorra, AaIor orJrbHo orrrl,rqarouyrocrr Berrr4arr{Hy + 110.8 + 4.0 (tpu oiler{rpo-
ItllaMrrrn), IleaJrbuoorrr ItoTopoiir ilro?Helr 6r,trs saqra rro[ coMHerrlre. Xora ftne
Apyt.lre CIeHTpOrpaMNItI, IIoJIyaIeIIlIbIe R TY ?Ite IIotIb II ot6pOurenur,re HaH rre-
peAep?ItaHHlie, AaIoT erue 6oilhulyrc noJroEirlTeJrr,Hyro criopocrr,, rrbr r{e Mo}rreM
HacTar4BaTr) Ha lleaJrLHocTrr aTOt.o 3Harrel.rl,r-E. 3aeala Ha6[roAafiacb B r.lroHe
B oqel{b 6o;rrurax aI&coRLIX yrJrax, fiorAa r{IrcTllyl,reHTaJrbrrrrre I]puqflHr,I Mol]yT
I4HolAa cI4.TIIlHo r{Ol{a31,I1b pe3YJrbraT. Memg), 6 u 23 }IIOIIfI DILI r4Meeil( ToJrbno
olHo orlpeAeJrerllre fiyareRoi.i oHopoorrl (18 raroun 

- 
13.8) , rror]yareHHoe no 0[-

Iloii olerrr]lorpax{Nre rr rrorotry coBCeM r{eyBeperrHoc. SlraqeHr,re flyrreRoj;i! cHo-
pocrr4 l{Jrfl 6 urona Hyt{Aaercfl B ullonepxe.
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aooET{T IPEAEXA CXOA[4I{OCTr4 7r XBOCTOBbTX troJlOC
R CilEr{:r'PAX y|JIEPOAHbTX 38E3I

r. A, I]IAIZH U B, O. TASE

.. PaccltarpnJlacrcrT rJIaBHuu o6paaou Borpoc o HerrpellbrDHor,l ilorJrorrleHr.rr.r B BBeajlirx
.N lt li u cBr3I{ c cyulecrBoBaHl,Ier{ npeJ{eJra cxognMocTr{ r,r ral{ Ha.BLIEater{bIx xrJocrorblx no,
JIoc v lrerioropbrx nocJreAonatenl,lrocrcii.

fl_r'Icxyccun na6lrolael,trrx rI 'r'eoperr.rtlecr{r,rx J[aHnr]rx rrpr.rr;op,rr ri BariJrro,rerrrrro, ri1'u
oc.ua6.rrcHue IlelrpepBIBIIoro cneHTpa, nhS"rronaeuoe B BBea11ax ilrna N u R n o6,;racrtr iloc.,rc-
I,oBarcJlhllocreii -l- 1 u 0 CgalloBoi,I cl,Icrerlbl, o6'sscusercrr }raJroE{errr,rer[ o6],r.rrlI,rx no,loc Cr,
IIeT ltnriar'tltx 

^oHa3areJILcrB 
rr rroJrb3y HaHoro-nn6o Bar\rernoro BJrttflrtr4n xBocroBbix rlo.;lo(]

IJ err.{x o6,lacrgx.
tr47treIrrr.rrpI,tItaqLIfl IIe oroll{Aectrrermofr rroJrocLr t+976 c flpelleilo}r cxoAr,iil{oorn rrocJrel(o-

Ba'feJILllocrll 0 CnalloRoii ( ttcl'eitLr, ltpou3BeAerrrran Bypuou (i(. \Vrrrrrr), lotrpaBu,rbHr.
14gerru'IrpI,Iriaqr,Iu reM ?I{e aBropor{ nonocr,r 4642 c npegeJrorr cxolr,rlrocrr{ rrocJreAoBareJl,-
nocTr,r -F 1[ 1.ar{irie He o6octrorat:i.

B lracT ortllee Bp,e-NIu lrer AalrHLrx AJIrr orolrrlecrnJrerrrrfi xDocroBr,rx noJroo r}tuorerorr.rii
CI'tCTel\lbI IIoJleI(vJIr,l CN B anea/Iax Tr.rna N lt Il,. To.tr.ro Tarr H{e iter [olra3aTe.rrbcrB B rroJrr,r]v
1'ol'o, rI1'o xnoc'tiot;rte rIoJIocbI CN orlercrrerrHbr Ba cr,rJrLfloe ocrrl6JreHr,re iletrpepbrBrroro cuc,,i-
lpa n {lrorel'ouoi,i o6tracru l IJIeBI{ax rr.rrra N r,r Il.

Bonpoc glpenele cxo/Ilrr'rocrr,I r,r xllocror]brx rroJlocax IIrs ol{r.rceii r,r tr,r;(prrl{oB B cne}{Tplrx
Blrca[ 1'r,rn'l 1\{ u S nparrrtrrrecr{lr orna]Iaer.

fIpi.r oucHs Hr{BT(lrx tr}Mrrcl)ar.ypax, HorAa I4oHvrBauI4.E cBoAr{TCtr * orrrrr-
MyMy r,r o6br.rHr,re {aHropu HerrpoBpalrrrocrr{ arMocq)epbr (naarauogertcrnr,re
il,rerfiAy l,IoHaMr4 I4 E,TOHTI)OHaMI{, Her"r,rpaJIbHIiMIr aToMaMI{ I4 AleHTpO}IaMr4)
nocrerreHHo vcqesaroT, poJrb HerrpepbrBr'roto [ourorqeHrrfl, o6flSaHHoro Moire-
HYJraM,MolneT cAeJraTbCfl llHasrrTeJrbHoit. OTAeJrBHhIe, 6o;ree rrJrr4 MeHee urr{-
poHl{e yqacrnl4 HeIIpepEIBHofo IrorJrorqeHrrfl AoJt?r{Hbr orrpellcJrrrrb cJroxrHyro
saBr4or4Mo0rr O6rqefi Henpospaqrrocrr4 arMocoeptr or Jt.rr4Hbr BoJrHbr. XapaHTep
rpynxqura x\) AoJrlrteH oxaaarb 6orrruoe BJrtr{flHr{e Ha pac[pe[eJleHrre aHeprr4r,r
B HerrpepErBHoM crreKTpe BBe3Ar,r.

tr4cro.rlrunn Herrpepr,IBl{oro norJrorqeHr4.Fr A;rrr MoJrefiyJr MoryT 6rrr:r, eecbl{a
pa3rr4rrHr,r. B o6rqenr cJryqae Mo?nHo roBopr4rr, o rre[pepbrBHoM MoJreHyJrfp-
IIOM rrol'Jrorqeur{rl, cB-sSaHHotr c ilepexollaMt{, HoI.Aa oAHo I4Jrr,r o6a u3 KoM6I2r-
Hl4pyrcqr{xcfl cocToflHr4rt xapaRTeprdsyroTcE He roJrr,Ho Jlr{CfiperHbrMr4 ypoB-
HEl\{tr{, HO r{ HerrpepErRHbrM pflAoM 6ecnoue.rHo Malo oTflr4rrarorquxcfl Meffitr{y
co6olt )rpoBHelt. Hanpnruep, rro Her(oTopoj,l aHaloiltr4 c HerrpepbrRHr,rM rror,Jro-
qeHI{eM 3a IIpe[eJIaMI{ aToM}IbIx Cepldft MofirI{O IOBopI4Tr, O Herrpepr,rBHoM rro-
rJrouleHrrr4 3a IrpeAeJraMr{ cxo[r4Mocrrr Br,r6parlt4oHHbrx cepr4ft. Heupepuenoe
fiorilouleHl{e ililrr HeKoropr,Ix MoJrer{yJr o6ycroureuo HprrBort rroreHqr{aJrbr{or"1
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I]lleprutr. N{onino roBoprrrr, raH}t{e o6 oc,o6olo po[a HenpepbrBHoNr [or,:to-.[treIrI4I'I r{BaBpI-MorreHvJraMI4. paccMoTpe}rr{oM B acrpo+r.13r4r{e JIrn46ra4orvr
(Lind hlad) tl l.

Jla6opatopnble [aHHLIe R oTHo[reIII{I{ }renpepLu]Holo rrorJrouleHr4rr [Jrfl Mo-
r_9lYfft npeACraBJrrIIorrII4x Irllrelleo AJrrr acrpotfuaraxu, AoBoJrr)Iro 0H.v[rrbr
(W. Finkelnburg [2]). Bo,rrurerc yacrr,Io Dro rorJrorqerrr4e rraxolr{rcrr B Aa.ue-noii rllroreronorl tr{Jrr{ v.nrrpa{uorel'onoi,i o6nacrr,r. Hanpranrep, xopoIIIo
I{BBecretr JretHo nocr]loI,rBrrolranr,rrt n.ra6oparopr.rn rrerrpep6rBrrl,rr,l aurac-
cr.ronur,rr,t cler{Tp no4opognorYr t{oJrer{yJrr,I, tro orr He Mo?fier rrotrBtrrbcrr B
TIOTJIOIIIEHI4I'IBCIIEITTPAXSBESA NI,S UN r VCNONTAnX TEPNIOII,IFIT]1VII{qE-
cHor,o paBHORecr{fr.

flpra ynrepeuuoi,i n NraJror-r Alrurel)crrtr, ynorpe6,raeruoii r acrpor{rr.rauxe,
I{O]r/la poTarII,IoHHarr CTpyItTypa o0Taerofi IIepaCIloS}ranaeuoii, a caur,te rrra6-
paql4orlr{ble rloJrocbl oguoii 4anHor,i I4JrI4 paBJrlra{ril,rx [ocJregonare,rr,nocreii
I4 cI4CTeM IIoBoJrIJlIo TeCHbI, MoIyT o6paaclearr0a }ra 6o.rrrilrelr r4JIlr Melrb-
[IeN{ yaracTHe cner{Tpa JroriaJrbur,Ie xenpeccr{rr. 'J'anclBtt, Hanpl4Mel], BHa-
qI4Te,[LE[,Ie yqacrnl4 B BI4SyaJ]r,I{oi,i o6,Ilacrn rjoaArrr4x noApa3Aerreulrr? cnerr-
tpa M. IJo n noc;reAllerf c.lryqae RblneJrflrorcri nar.r6o.rree BbrAax)r4I,tec)r ro-
.JroBhI rroJroc, r'I He ocraercfl Hrtnaxrrx comnenraii B oTuoureHr4r{ I4crorrrrrrr(a
DTIax Aerrpecclrii. Ectrr,r rroJrocr{ c.na6r,t, To pelxr{Tr, Bonpoc o rpr,rrrr4Hax
Aenpeccr4rr TpyJlrJo. TaH, uauprai\rrep, B crrer{T]rax aeea4 M. trlMee.Ir i\.reoro IJoA
I4HBellcr,lr4 B pacrpeAeJreHrlr4 orreprtrr4 B Herrj)epbrBHoM crreHrpe B o6rac-
tu 4000 - 4400. floc.rreluarr Bar{rrrorrflercfi B ro[,r, rrro orrro[reur,re r4grei{-
craBuocrei:r 4,34,0/4L00 He yBeilr4rruBaercfi, a cirol)ee yMer{rrrxaeror rrpr,r rre-
pexoAe or M2e n MSe. B BBeBlIax N 

- 
R r4aBecrrrr{ Ienpeccr4r4 noprrll-

xa 100,'\ B cropor{y Hoporr{rrx ,[Jrr,r]r ]rorrrr or 474,0, 5165 r,r np. f[enpec-
CI4I,I rIo0JIeAHeIo IIO/la, AOBOJIbI{O OllpaIIIIqeIIII6Ie IIO rrrr{]tr4Ire, AaCJryHrrrBa-
IOT BIlIlIMaIrUfl, B TIaCTFIOCTI,I, C TOqIiI,r 3l)CiII4fI IlOSIIOE{I{bIX rtpI4Te]lI4eB
olreH TI) a Jrbnoro Ir Jra c c a r,r a 6c orro rn or-r Reirr,rarr,rr{rJ .

B nacronu{eii crarr,e [{EI paccl,rarprlBacNr rJraBrrr,rN{ o6paaonr npo6.rrerrv
JlerIJlepbIBlJOrO rOrJrOIIIelIrIfl B cBfl3lr c IraJrr,rrrr4e[r nl)elleJra c]xoluMocrr4 rro-
JIoc rlcr(oTopr:iX rIo0JrenoRaTeJrLHocreii lr ,ltaIi lraBrrIBaeMr,Ix xBoc.toBr,Ix r0-
JIoCr T. e. ftoJIo0, ItoTopble SaBollaqI4BaruTCfI y IIpeAeJTa CxonI4NIoCTI{ 14. I{I{yT
yH{e ltaoxogrtuleiicn rocrreloBareJrbrrocrl,ro s o6parnyro cropoH-v. 13ypu
(Wnrm [/r]), noropr,rii rocraBr,rrr BnepBrrre Eror Bonpoc n acrpor[r,ranrie,
cRe.T ero rt ,IByM rryrrnTal{: t) ororrTrecrtsJ]errrre rrl)eAeJra cxoAr4l,rocl.r{ no-
cJrei(oBareirr,noctcii 0 ra f L [,tn C, c ltcoro?riAecrBJ]eurrrrMr4 lroJrocarrrr Can-
{lopnn (Sanforrt) u lllana (Shane) 4976 u 4642 u crenrpax aneag N u R;
2) rrc;lvepxtlBarrfie nnrganuler,icfl l)oJrr{ xBocr()Br,rx noJroc n o6paaoaauur4
r4BRecrrroro ocna6;renr4a rlr.ro;reToaorir o6;ractrr aecag N n R ra roo6[1e n
I'I3NrerlclIrII,l B pacrpeICJreIrIII4 0rrepr-r,rr{ B ncirpeprrBnoM cre}irpe. i3yprir o.lra-
raer raHlno BoBMornltrtl\{ pacrpocrparnlr,r, rro;1o6nsiii a{rt}leur, o6naarrnr,lii
o.r{r.rcfll\r ir tIrI{J)I,rAaN[, Ua aneetr1r,r lV[.

]J oluolrerrlu,r vrroMflIryTr,Ix ragcil,rr,rrli,rnaquii B1,1llr nr,tcHaBr,rBaercrlll l{Errc-
rolrr,rv<.,onoii rlroprre: (orrerrer{FraJr n npitorrvro oropoHy rroJroca or{oJro 46t12-
HeooMIJoIIrro Itpc)[eJr cxoAl,ir,IoorlI yr"TepoAHoii noc.rregonitr()Jrr,rrocrtr Ll-t -- * 4 ,
Ilaur,ruamuloi.ic;r y ), 4737.'llo rrre rlilrcer Mecro Jtrrrrr gpyr.oii. tr3 I{rj.vx
oI4JrrrIIT,Ix 11o.rroo onoJro ), 4,1)76, itoTopafl lrl]clloTaBJrseT rr]logo.rr cxo[r,iNroo]tr,r IIJrnA3:9, 14, <:;r1t. 180]. 3alrnroqorrr4e Bypua qrrrr,rpyerorr B rir{rrr.c Mr:ppr,l,n;ra
(i\{erri11 16l).

Beragy Ball{Hocrlr Banrloqcuufl ro o6oim,,r rryHH.r.ilN{, n oco6eirrroo.lr{ tro r]To-
poMy C errO AaJIeItO I4[ylUI,INII4 IIOCJIeIICTBl,{fil\rr,i, BOI]HI{HaeT ueo5xOgultoc,rs
uepecr{oTperr, Becb Bonpoc B UeJlol\{, relr 6o,lce qro SaHJrroqcrrr4fr B v p lr a
rro o6oulr [yrrKTaM, rro HalrreMy Mr{erruro, rre o6ocnosaunt.

SHa.reHue HBaHToBoro uldcra ;1nfl npeJ{cJra c]l{onr.rMo01rr{ Bbrtrr4cJrroTcg, Harr
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r,iSBecTHo, Becrrlra nPI,l6JrI,liIteIlIlo rO rlropuyne

- 2 (a' - o"1 t'" a'"'ut e- ote

vconv 
- 2 (x'"a'" - x"' .'"' )

BraronpuarHr,rM o6cro.EreJrscrBoM AJrfl o6paBoBaHIIfl rIpeAeJra cxoflI{Mocrr}
LI XBOCTORbIX frOrrOC -flBJrfleTC-E 1\,IaJrOe riI3[,IeHeHI{e B @e 

'1 
BOSMO}fiHO 6Onr,rUee

I{BMer{eHrde B tre ioi,e. ?Ie secslla M}IoroqI4cJreHIrbIx rr3Becl'Hblx crrcreM rroJroc
err{ ycJroBr4fl ocyrqecTBrrsrorc.s xpai,lue pegno. ,[,o uacroaulero BpeMeHI4 xBo-
croRbre rroJroclr o6uapyrHeur,r e ra6oparopr{rr, noBrrAl{Morvly, ToJrLKo B Tpex
cflyqaflx: 1) CN uocue[oBarerrr,]rocrlr 0 ra + 1, (tuoreronor,l cr{creMbl;
2) Nr+nocnegoBareJrr,Hocrr4 + l, + 2, + 3, + 4 orplar{areJrbrroft clr-
creMr,I; 3) CaF nocnegoBareJrbHoorb + I opaH?fieBoft ctICreMbI. Tluerorca

- -*_____{rz rt)il
4 750
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(Due. l. fIpel1e",i cxolr.rrrocrir r.r rBocroBbte ronocLr l\irrr
rrocneAota'r'c.Tr,uocu.r -f- 1 Ce

Tanme Heltoropble rIoAo3l)eHI,Is, tlro qcrllllo IloJrocbl ot(oJlo 4834-4997, ut,-
AilBHo nair4enrrr,re (D o H C o lr rr I-" p rI5r, p rorr (Fox a. Flerzbcrg [6]),eoe-
MO?I{}IO, flBJI-flIOTC-E XROCTOR6IL,II,I nOrOCal,rlr u".

tr41; uanecrubrx Nro,lrenvJl R 3Be3Aax CN r,r C, -sBjrflrorc-E r.rar.r6oree [o.qxoAfi-
rqI4NIrr gra o6napyA{elll{t{ ilpeilcJra cxoAr,rrlocrr.r Ir xBocroBblx rroJroc. Cna.Ia,na
oCTaHoBI{[Io-E IJa N{oJreH-Yrc Cr. Br,lqtrcnetirlble 3llarreHr,rfi AJrfl IrpeAeJra oxoAi,r-
Mocrr4 AJrfi nocJreltoBarerlr,Hocreil -l-t r,r 0 coo.rr:ercrBeHrro paBr.rbi 

^465L 
(8, 7) u

), 49BB (i0, 10). EQ{ienr xBocro,rix rrorroc} Mo?r{er o^a3arbcfr ri o6pa-
SoBar{r,rrd oHCJro npeAeila cxoEr4ilrocrr{ 6o.rree LlJrtr il,IeHee urrapoHoii
or:genr,rror,1 [oJrocrrr. ltporre roro, xtsoc1'oBrre rroJ]ocbr ]roryr noo6qe
co3Aarb HeilpepblBHoe rlorJrolrleHl,Ie RcJreACTBi,Ie [epeHpLITI4-e oTAeJrbI-IEr\ ro-
Jroc B AorIoJrrIeIrLIe H nepefiDblTraro o6sr.rnr,rx rroJroc s roi,i E{e o6nacru. Ha {rar, {
IIpeAoTaBJIeIirI peBYJILTaTL IlIiqllcJIeHI,Ifl nororneurarii grn o6rrvnux froJroC
r,r [.Trfr xBocroBrix (rrrpnxoeHoi:r) gna nocrreAoBarerrbHocrr( f t. Itan Br{A1ro,
IIJrfl nocJreAoBarenbr.rocyt L,u : + I r{epaBAeJrer.rrrrrrrrr{ I{arrre rpu yj\,reperrHo.ii
Ir{orepcrru.aBrrflrorcfi codcreeHi{o rorrbno rpr,r rrcJrocr,r (7,6), q8,7; n (9, B).
I{eo6xo4lrmo llell?ITr no[]loo, r,IorvT ,lrrr rroJrocr,r Ha rrllereJre oxorlrNrocrr{ IUrfl
flocJreAoBarerr,uocrei,i * I n 0 coagaro saMerHyro 4oraJrr, B crremTl]e rr Mo?r{}ro
au n4enr]lr]r.lrltrpoBarr,-3ryAeraJrb coorBercrBeHr{o c rroJrocar,rr,r 4642 r.t 497g,
ilar:rgerrurrurz lflanou [7] u Conr]opAo]r [B] n aneaqax N u R. r(ponre roro,
BOSHI4HaeT BOrrpOc, MOI'yT JrI{ XBOCTOBbIe rroJrocri I,IrllaTb 3a}IeTHyro lloJrb B
o6paaorarrr,ru roi,l cranrnoit Aerrpeccr,rfi B rrelpepErBHolr cnenrpe, rtorollafl Frrl-
5nro4aercn B orr{x BBeBAax B o6ilacrlr nocJreAoBarelrnocter:i 

'Lo : * L u
Ao :0.



Ita peureul4fl erI{x BOnpo6o]t tieo6>logr'rnro Upc?i{/10 BCefo BLIflCllI'IrL, fill'
ItoB},I OT}IOCI4TCJIbIIIIIC tr{I:ITEFIC]/IRIIOCTI,I IIOIOC BIIYTPI{ AtIIIIIOi,i NOCJICAOBATCJ]I,.

rroorrl. ,[nau;rrtocTpalll4l{ }IL] [aetl ItaHToBvIo cxeNlv EJrfI C2,,fAC tluC"rTa ltpyrr-
Hr,tM Iupi{{)lrott OBHaqamT [a6OparOpIILIC l.ItITC]ICI{R}IoCrI,I rro fl[poy r'r lar:lAOH1r

(Pearsc a. Gayclon [9]), a qrrcJra Nrerrrir4r,r urpnt!'ror,r o-3llaqaIor oIIeHttI'I IrHreIrcI4B-

rrocreii [oJroc ua cr,i1{er,1]cmr,rx (,ncrr1r1)ollraNIN,Iax t9 Piscium. flolo5llr,re oqelIltl'I
rrrJTcH0rrBlrocreii, B oco6eturocrr,r HorAa [oJro0LI araoTI,IaIIro fiepefipLlBaloT [l)Yf
nplrrar -flRJrflIoTcrr Becr,Ma Irpr,l6Jrr,rincrlHLIN{I,I. Tcu ne NleIIee EI{orl)arIoJr-a_qllrI

rIoBBoJrfler rroJl.yqrrrb rreiioTopoe rrlleAo'r'aBJrentae o6 I4rI'rcIr()I,rRIIOcrflx IIc Ira6rIo-

[aeMLIx IIOJIo6 C 6O.trrrur.rlur HBaIITOBITII,III aII{CJ]aNIi;I. C i{pylOi'I CTOpOHLI, }IeHo-

Topoe npeAcraRJrelrr4e o6 ol.rioctrreJrlrrLrx uHTeIrcI,IRIrocrt{x l\Io}I{Ho rlorytluTb
ga oclroBaHrrrr reopr4r{ Xar.rr,rccorra (Flulchisson [10]). Bo BcrlnoM cryqae III'i

r; .ira6oparopl{I4, IIII B 3ReBI{ax HI,IIITo, IIoDI4IIINIoNIY, He ]Ia6,[IOlaJI OTq€TJII'IRO

irorroc [atr,ure (3, 3) ia (6, 5) R,irn [ocJIe[oBa'IeJIbllocrel:i 0 u f 4 coorBercrBellHo'

(D u e' 2' 
" 
*,,lf 

lit?,:'J," ;'#i:.'ii#' t::rr'r 
B 1r o Jr ocax

9rac.na irpynnrru urplr(rrou-"rra6oparopr.rn, NreJrIiI{},I - 19 Piscium

B csere arrrx I{ Apyrl4x [arln]]rx paccl,Iorllllr{ ,qenpeccr4ro B rrerrpepr{Brror,r
crerrrpe rrrlrpllHolii oltoJro 100 A, na6rro4aeulrro n o6;lacrfrx, BaHr{Mae},rlrx
[oJro0aMr{ rrocJ]eltroBareJrr,rrocrei,r L,1 - * 7 v 0, B ro Blle[rfr rraH IU]T4HHOBOJT-
r.roRafl rtlaHrrrla e,roi,i genpecclrr{ jlnrr L,u : f I npe4oraBJrrrercr{ AoBoJrJ,rro
peanor,:i onoJro 4737 ,uop<tlr{oBoJrlloBafl rparII{IIa oxoJro 4645 xame'rc.E l{erree orr-
ltegeneunoii. OtrnaHci rlcnpepLIBI{oe rlo|JTouIeItpIe l\{orrreT 6r,lrr, upoo,ne}rreHo Ao
4620 A, R oco6eHuocrlt B 6oree noagllrlx orrcltrpaJrbr.rLrx noApaBAeJrerl,r;rx.

flcpur,re qerLrpe nr,I6paqr,touuble rorrocrrl (1, 0,) (2, 1), (li, 2) rr (1r, 3) vxna-
IUrrRarorc.fl Ha yqacrr{e oHoJro 52 A. flepeHp6rrr4e Drr,rx fioJroc coBAacr c-eoeo61_raa-
Hoe paoilpe[eJlel{rre IIIITeH0I{BIIoOTI4 I3 [l)eAeJrax oT Oi;r IOo,roAoBaTcJrLIIoCTI].
14 na {orot'par[rau 14, B oco6oHuocl'Ir, na ur,rHporlroror.paMMax (r[rat..3), pearo
Br,IneJrrIeTC-E Henpepb]Blloe rlol'JrorqeHl{e, rI& (ronrl ltor:opo|o 6onee rrJ1r4 Mcrre(r
3ar{erHb1 oTAerrbHIJe rroJrooLl I,I All.)rul{e AeraJrI4, oTrrocfltrlrrecg 6orr.uei,i qa0T6to
H 6nengam. Buecte c reM Ha ToM ilte rltor're ltonttro oTMerr{Tr urraportrait Mancr{-
MyM oxorro ^4668-4697. O ur,rnttlra;rrr,uoll rIupI{He, rro Hpallnetii Nrepe rrellBoi,i
rroir.ocbr.(1 ,0), Mo?r{rro c}rfir{rr, rro roN{y, q?o rpoMcTrryron B 22 A nrextay (i, 0)
, (2, 1) o6uapyrnunaet oqcub BHarII4reJrbHoe IIelpepbrBHoe rrorJrorqeHr4e.

77

x.' 0 I 2 J 4 5 0 7

0
,o .i

.8-
/(1,

J
5

,\ 6
B d

4

2
2

---\4i
I

I
/i

,0

4
Z

I

3 t

4
Z

2 I

6 I



Ovenlagtro, BAccb Hc rIo?r{er lluerb }Iecra r{Ir cr(oJrbHo-rrr.15ygr, suavlrTeJrbpoe.
BJruFllir4e r{3ororrHr,rx rroJroo (1,0) u (2,7), Hrl xBOCrOBrrrx rroJloc, ra}r RaH 3a
Ionosoii (1,0)j croporrv lurr{Hrrrnx BoJrr{ HerpepbrBHoo [orJrorueHr4e pe3xo
o5pr,rgaerca. flpunralrafl Bo Brru\,raul,re o6rqyro poraqrro.r,ryro crllyxrylly no-
rocrr (1 , 0) u n ooo6eur'roc'r't,t ua6rrogaeuuii rpaHr erqe olurnoro rrol-JroilIeHr,rJ{ rra
llaccTo.sHI,II{ or{oJro 224 or fo,IIoBlI, rIoiI{FIo IIyrIaTr,, qro riot-rorqenue gna arorii
rroJrocbr 65rAer eule Brrorrlre BalrerHbrrr Ha paccrosHrar,r 40-50 A, ecnu Aalne H(r
AaJrblre. I,lueercs oclroBarrrre rroJrararb, rrro B BBeBlax N nepnue rprr rroJroobr
aror,i noc;rreAoBareJrbrroorrr Hesrraqr{reJrbHo orrr4qarorcfl Apyl. or Apyra B fll)-
rtocrrl' Hart lrr,t RITAeJTI,I BLIIIe,0To crlefi]eT raa r-ra6rrogare,rnrrur* Lr reol)e,t.r,r-
qec}tr,rx AarrHr,rx. B crere arr,rx AaFrrJbrx lroxrrro olr{r,rAaTl paclpo6Tpanenurl eqe
BTTOJTHe SatrIeTHOrO HeIrpepriBHor-o [oli]orqeHrrf{ B cTolioHy HopoTnr{X ilo.{rr
rra 100A u 6o;rr,nre.

\"\fu/,.,,"1rA[,n;'

'm,\^..,^fui,,Jfl
{rl

@u,e. 3. O6lacrt, noc:teAoBareJrLHo(t,r.r.r * 1 CBaHoBoii crrcrct{br:
(n) 

- 19 Piscium; (1,)-X Cancri; (c)-Y Canum Venaticorum

I3 pauHax aroro [peAoraBJreHIIr{ rlo?fiHo rro}rfrrr o6rqyro Hai]Tr.rHy na6nro-
[aeMoro HenpepLIBI{oro IIol'J]oilIeHl{fl HaH pe3YJr6TaT IIepeHprJTr4rl [a?r{e roJrr,t{o
rrcpRrrx lrerrrrpex rrorro0 (1, 0), (2, l), (3, 2), (1*,3), xorr{ r{BBeorHyro poJrb r4r.-
paror, Bo3r,roErrro, ranEie noJrocr{ (5,1t), (6, 5) ..., ne ua6;rro4aer{bre y?He r{ar{
orAeirbHbte. 3Aecr uernago6uocrr.r npu5elarb n xBocroBrrr[r ro.]roOau ftnq o6r-
ficrrerrrrtr DToro frBJrellIan. Bo RcrntoM cilyrrae raa Ha6.rrrc4aerror:i Hapryrrbr He[l]r'-
pbIBHorto trorJrorqellldrl n crotli o6nac:ru I{eJrrBrI cAeJraTL BrJBoAa o crtoJrbno-
rrra6y4r aaNIerIloNI tr,rr.urrtrurr xBocroBbrx floJroc. Hecoltueuuo, qro rlor]JroqeHuLr
rrpocTl'rpaercfl AaJrL[Ie, qeM flpeAeil cxoAlr]Iocrlil B cropo]Iy HollorHr{x RoJrH,
Il oTo rle NIo?rtcT 6r,tts o6naaHo xBocroBbli\{ rroJrocaM. Hecontrerrr{o rar}ne To,
qro nepeHpr,rrr4e xBocroBr,rx rroJloc 3a l.oroBorl nepeoii rroJrocbr (1 , 0) r cropoHy
AJIIII{H},Ix BOJIIT, IIOBI4I{I4MOMY, BOBC9 He OHaBI{BaeT P.JIt4ftIi.Ir\fl r.ra nenpepr,rr:ur,ri:r
crreHTp.
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Bce, oto, ecJrlr He s 6ortureli oTereHr4, orHocrrTgJ{ Tar(?He H nocJreAoB&TOJrr,-
Iloo'i'x 0, Itparxo I'oBollfl, HeT HaHux-rr,r6o goxaSareJr6OTB B rroJrb3.y HaJrrrqrrg
llaMeTI{OIO BJII,ISIII4fI xBOCTOBbIx rIOJTOC Ha HelpepbIBHOe IrOIJrOrqeHrre, rra6jln)-
AaeMoe B o6jracr.rrx rrocJreAoBareJrbHocreli f t ir 0.

Flc.nu xsocl'oBLIe rIoJrocLI onaBr,rBaroT Boo6ue HaHoe-Jrr{6o BaMerHoe BJrtlfl-
III40 I{a Ha6rIoAaeNIoe Helpepl{Bl{oc rrourTo[trerrr4e rrJrrd Aa?He flBJr.aroTorr orBe,]'-'
c'r'ReIrHLrMIl Ba rrocileAgee, To llarrcr4MaJrr,Hofo a{rrpexra MorrrHo o?nrdAarb onoJro
flpeAeJra cxo[r4Mocrr{. 34ect, naH 3TO Bt4A}rO r,r3 qepI,effia, AoJrErrra oSpaao-
B&Tbc-fl oTAeJrLlIafl 6oree r,rru Melree ur,rponafl rloJroca, cocrorlu{afl pra rroJroc
(7,6), (8, 7), (9, B) n rocrre4oBarerrr,lrocrr4 * 1 u rorroc (8, 8), (9, g) n (10, t0)
B rrocJre,r{oBareJrbHocrrl 0. Xorn, rpy6o r.onopfl, rrpeAeJr cxo/(r{Mo0rr{ urr{ flocJre-
,IlotsareJrblIoc'leii + t u 0 uaxo4ldrcrr y 4654 u 4988, no. n 4eftcrurrr:errr,Frocrtrl,
rlo IIpI4LII4I{e 6auanoro coBN{euleHrrr{ rrepaBAeJrseMbrx o6brarHbrx r{ xBooroBb]x
IroJroc, ua6nro4aelroe Br,raqeHr,Ie Aaxte AJrg l.oJroBr,r lrrrroreTr{qecnr{x rroJroc
MOII{eT recbN,Ia oTJrI4qaTbOfI OT Bbr{}lcJrorrHol.o luaqer{Lrfi AJrr{ EpeAeJra cxoAr{-
Mocrrr. flo arort II rro [py1r4M rpurrr4HaM He ran sc11o, qTo co6orBeHr.ro cJreAyer
cpilBHlrBarb c Ha6rro4eul4ffMlr. F(ponre To|o, BoBCe He flcHo, 6y[er .rru r]oJrooil
orrel{eHa B HpacHyru rnnr.r rpuoneroByro cropo]fly, uJtu BoRCe He Syge'r orr.eueurrr.
[ruua BoJrHbr ftoJrocrrr, na6nrogeuuor,l illoriou, rr rrpr{firrcErnaeuoii Bypuor,r
[ocJ]eAoBareJr6]rocrr{ + t- 4642; Bypm ro,rrrr3oRarrcfl perpoAyr(queft cneri-
rpoB :neag rr,rua N lLl) u npr,r cllaBHeHr,rr{ ee c J-ra6ollaropr{r,rNr clefirpoNr
/{ntouooua (Johnson) [t2f uaruer, uro <nocne4oBarerrr,Hocrs Az : 1 1 lrue-
eT B OMrr0orrr,r 'ry }r{e cTpyr{Tylty, rrTo r4 Ta 7ne l.pynna B rol.JrorqeHr4r{ B rrel)-
BI)rx rroAftJracoax N>.

B Aer,lctnn'reJrEHocTu r(apTrrlTa ranoBa. f{;rx nepnux ilreorr{ rril oelrr,r :lBeal{
rpaHrrqa rrellpepr,rBHolro rorJrorqeHr.rfi co6crBeHHo coorRerorBye'r. 4646. DrY
AeTaJrL Mo?rtHo cqI{TaTb Ao Her(oTopoj,i c'reueur,r rpaHuqer"r crrJro[rlto|o [ol.Jr.()-
xleHrrff gra 6onee palrHlrx ronpa3AeJrenur,l N. Lfu,o me Hacaerc.E co6crneulro
rroJroclr lllorua 4642, ro ora AeraJrb noo6rqe BF,rlrrr{Arr.r Han 6otee nJrtrl MeHLre
o6r,I'IHa.FI Jr\trt4rr, rr'roJrr)no g,nn Y Canum. Venabicorurn rr, BoaMo?ntro, aoo6rqer
6oree [oB[Hr4x rroApa3AeJreur{r-,r N MorrrHo ].oBoprdr6 o [oilocrj.
B Cr,ruer.rae II Ha Apyrr4x o6cellBaroprar{x JtJrfi 6onr,ruuncr.ea seeaA na6;rrogaercn
AeTaJrb, rroxolrra-E r.ra lpaHr{qy onoJro 4646, u oT4eJrbHafl ToHnarr AeraJrr, o qeH-
'rpoM oHorro 4640.5. fierarr,4646,nonu4rrMoMy,Hr,rnro He oro]ngecrBrrser c rro-
locoi,i. Merr4y npoqfiNr Dra AeraJr6 AoBoJrbHo cr4JrbHa g BBeBAax K - M, no
3Aecb, Rellor{TI'Io, Ba Heo orBercrnelrl{a Hl,r3no-TeMrreparyprrarr JturrltflY 4646.2
(no'reuquan noa6yingenran 1.06) rd, BoBrrolr{Ho, [pytrre Jru:ru\r. B nasecrHol'i
orerleHlr coBAaerc-rr BleqaTreHr4e, qro e 6onee palrHrrx rroApa3AeJreHr4rJx L.pa-
HI{IIY N,Io?nHo }raMerr,rrr, y 4646 lr s 6onee rro3Arrrrx y 4642. Ogr-raHo B o6oprx
c.trlral3tx HerrpepbleHoe rol'JrorrleHrrc Mo?fieT 6r,r'rr, npocnelmer.ro noo5ule AaJrrrnro
B riropolly rtopoTHl{x sorrt. floaToMy Ha Borrl)oc o HaJrr4rrrrr{ rrpeAeJra oxoAr4-
Mocrr'I 14 IIoJlo0c 1*642ur,t Hc ilIo?r{err qar6 cnoJrr,Ho-rru6y4r, oIIpeAeJrerrrroro oTBera.

B otnorrer-udrr rrocJreAoBaTeJrbuocrra 0 noupoc perrraercfl 6once onpe4r:-
,reHlro r{ [pr.r,r.oN,r orprlrlareJrr,no. Bepno, qro rroiloca 4979 (no ]llonv 1lg7(j)
peaJrbI.Ia rr AoRoJrbr-ro cr4JrhHa, o0o6eHuo B rroBArrr4x rro4paBAe,rculanx N. Ilo
n 6onee rIoBAIrr.Ix nogpaa[errenrnnx N rroJroca 4979 cnsaar-ra B orrrorreFrrrr4
I{rrTeHcfiBHocrl{ c rroJrocor:t 4868 (u, lronrer 6r,rrr, gp\rlr,r},rrr rroJrooaMr,r) , r.rc rarro-
rcqei'i III4ItaHoro oTHolreHr4FI r{ [pe[oJTy cxo[rr]rocrr,r tlJru r\ orAeJrrrrrr,rM xBo-
oroBl,IN,i iloJrocaM. ,I{a,;ree, o6parqaacr, H crJerrrparr !}BeB[, Mr]r BooSuIe Barpyll-
I{fiEJ!{C,g YHASATb 3AECI, OIII]EAEJICI]IIYIO ITOPOT]{OBOJIHOBYIO ITPAIII,IJIY AJIfI OrIJIO]IJ-
t{oro rorJrorrleurrfr. flra pasur,rx BBeBE Era rparrlrqa, ecJrr{ roo6qe o6 arou
Mo?ltHo roRopr4Tr,, paBJrrrqrra, IIpuqeM 6o,nrmef,r qacrbro MoHrr{o yr(a3arb }Ie-
(iHoffr,Ito rpar.rr{rl, Haupr,rNrep or{o,:ro 4920,4825. B cuenrpax arre3[, rAe rroJrocrJ
4979 u 4868 cra.nr,nrr, rrocrregllr{e RErurrArrr rrBoJrr4poBauHr,rMlr na r}one ana-
tr.r{TeJrbllofo HelpepLlBHoto notJrolqelrr4.fl. He ocraercs conrueurzrt B ToM, qro
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D'ITU IIOJIOCI;I He l,llvIeIOT OTHOilIeI{I4.fl Ii IIIIIOTOTI'IqOCItOMy ([peAeJI] 0XOAI4N{C0TIl)

IIrrfI AO : 0.
Aprl.lreurolw npcrl,lB rIpeArro,{o?neHl4fl Byplla rrBJrrrercfr rariflie ro, qro

4979 o.reflr cr,rrrr,Ila. llctnu tt979 o6flBaua rorlocarl (8, B) , (9, 9) n (10, 10), ro IIEI
,qoJr?r{rrLr 6r,r;rru 6L,t Ha6ilIonarb B BI,lAe orAeirbHblx rloJroc u (4,4), (5, 5) , (6, 6) ,
(7,7),a raTi?rrexBocrolll,IorloJroclr (lL, Ll),(12, 12),...3T'or-o rrc'r, tt e geI:ic'lnn-
reJrbHOorr,r Hafi r4soJrI{pOBaI-IHIie rrOJrOCl,I [a6[r0AaIOrCfI r0irLito (0, 0), (1, t)
u (2, 2).

LIro ar[QeHr xBOcroBI{x rloJroc o o6rqeii HaprI4HC HenpepIrRIIoro
rrotJroueHr4fl He frBJrfleTcf{ cltoJrr;Ho-uu6y4r, 3aI,ICTIIIjIr,I, BIIA]IO llB TOfO, r{To

IrerrlleljbrBHr,rr,l cnenrp rorqac Ba roJloBoii (0, 0) B crolloHy IIJTI,II{HIiX BoJrI{
ono6o4eu or l{errpepr,IBlloro rorJroqeHlafl. Ctrrsur,tii apry}IeHr R rloJrba)r Ha-
Jrr,rrrr{-s npe[eJra cxoAlrN{ocrl4 Arrfl rrooJreAoBare,rr,uocrert + I tr 0
Sypr,r ycnrarpl,tBaer B cxo[crBe o6qer:i HaprIrHLI alllrccttolrHoto cnenrpa gnn Cr,
n ooo6eurrocrr,r onoJro rrlleAeJra cxolrlxlocrl,I (flntoncoir), co clrel{-rpoMrrorJror.qe-
umaCr, na6nngaeurirr B BBeB,{&x N lr R. 3ro cxogcrno ney6e4r.rreJrb}Io [a]r{e 11,ttrl

rrooJreAoBareJrbHocrrl f 1, rart Hari Y oAtrux 3Rc3A a'Io?rtHo ycil{oTpeTb fpal{r'IuY Y

4642, a y [pyr]rlx y 4646, rr HerrpellblBHoe norJrorr1erll4e B BBeBAax 6onee noe11-

lrr,rx Ilolpa;;gerenr,ri.r nl)ocrlrpaeTcrr elue lI AaJ]blxe B cropol'Iy HOporI{I{x
BO.TIH.

LI.ro iHe HacaeTc.fi nocJreAoBaTeJrbl{ocrlr Az : 0, To eIIBa ru noo6rqe Mo}riHo
roBopr4rl, o cxollcrBe. B na6opa'rollHor{ crler(rpe (/\xroucon) noporxoBoJrHoBatr
rpaFrrrqa snno o6oar.raqaercE onoJTo 5070 (r. e. npra6rr,ralrreJrbHo I{a paccrofIiII,ILI
90 A o'r' Br,rrrrrcJreriHoro BHaqeHrrfl [Jr.rr npe[eJra cxoAl{}Iocru, 3To KoJrocoaJrblroe
pacxog{Ileut{e B_vplr rprrrrlcbrBaer HegocraroqHoi,i oncrroalrrlr{I{ rra {ororpa-
.tlr,lax /{moHcor{a. O[naxo B lleilcrBureJrr,Ilocrll orAeJrbHLIe rloJrocbl Ha d)oro-
lpar[un f]molIcoHa IIe paBnI,rrIIaNIEI, tr4 D?o cBlr[ereJrbcrB]'er o rrepeAepHtr{o,
Irolner 6r,rrr, ue e lrelrLilrer'i crelrelll{, qeM Ails rloc"neAoBareJlbrocrl4 Lt : I 7,

'TETT 6ONEE iITO PACCTOrIHI{fl I'IE?I{A}T OTIEJIsHI,IMII IIOJIOCAMI'I BHYTI)I,I I]OOJIEAO'

BareJrbHocrI,I ALI

Lo:*L.
0 npr,r6nuarrreJrbrro n 1.5 pa3a 6o,nr,ure, qeM l{,trrt

Oglraiio ecru 5Er B Jra6oparopHoM onelirpe rpaIIIlIIa AoxoAI'IJra Ao npelena
cxo4r4Nro0Trr) To r{ B aroll cil)rqae apry\{e}IT Byplra BCeH{e ocraBairo.g 6i,r ne"
co0Tof{'t'eJrbrrT;IM, TSrt Hart B SBeSAHsIX O[eHTpaX HllrtaHoji rpaHI{UEI y npefleJ]a
cxoJlr{N{orjrr{ He Ha6rroAaerct{, rr HetIpepbrBHoe noI'JrouleHlIC) rrpocrllpaercrl B cro-
poriy llonorr{r{x BOJTII Or )rHasaIlIIOro r{ecra 6o,rl[re tIcN{ ]ra 100 A.

Bce upr,rnegeHlrr,re aplyMerrrbr Hax 5y4ro He ocraBJrflIor coN{HeFIIr-fi B roN{.. tlro
l{J]rl ljocJre,IloBal'eJrb]Ioctn Lo : 0 co6crlleHHo Hor yHaSarr[ii Ha HaJrI'Ique rpe-
Aeirl gxo[rrilrocrrr r.{ x]locroBfix roJroo. Telr 6onee ooNIIII,ITCJIsTILIilI npellcraB-
,rrfreTCrr o.ro?r{AecTBJrerrrrc 3To|o (rpeAeJra 0xo[IINIooTI,I) c Ha6JIloAaelror:r fionocoi,i
4979, ecnrt rOJrLfio IIe Cql{rttrb, qTo EpeAeJI Cxo[I{L,IoCrI,I 3AeCb NlacHi'rl].Ver(lfi
rlaJroEreHr.re}/r fiaHor.'o-To AoiloJrI.I14TeJrr,HOfO CIrJrOtrlHOl]O IrOl'JrOII{elII'I.fl HeI{3Re-

orrro1-o 1rpor,rcxo]ngeHun. Cygn rro HellaBlror{ep}Iol{y xapirr{repy IrenpepIJBIIort)
IrotJroIqeIItLE Ir aroii o6tactra, rrlrl [oJr]I{iIbI ctlurarbcfl c Bo3Mo?I{ttocrr)Io HaJrl4vrru

3Aecr,Tapoto rocropolrHero rolJrorqenua. O4tiamo Ir B oroM cryqae [,IbI ]Ie Mourr{
rraii,rra iranolo-Jrr{6o apryN,Ie}ITa Il tlo"rrray oro?r{AeorBJrct:r.:'tn 4979 c npeAeJrolrl

0xoAi,rMocrl{.
.Fia5,nio[:revoc 3ilaql'IreJrbHoe ycllJlettve 4979 v 4642 B rlosAlrllx rloApa3Ae-

Jrerrrrsx N (npuront roJrBI{o B I{er(oroplrx eneagax) He ecrE, elqe aPfYMeIIlr R

rroJrb3y pacoMarpr Raer,roii r-r4rloTe3Lt. 3ra ceaar, ol[Hi]Iio, He oqeBrIIII{a rr Bo

oc"r,,nu ioyru" ire 6o,nee oqeBuAIIa, r{eN'I cBrrab NIe?IiAy 4979 rt no;rocoilr 4808,
ne raueiouleii o'rrroruerrr,ur H npeAeJr\r cxoArItrlocrrl I,I xBooroBrirr rloJroc&r't. flcuru
cAeJrarr, ecrecrBeHHoe rrpeI{[oJro?IteHI,Ie, t1To 6onec rroaqnr'rit run cooTBer-
crDyer 6olee nr,rgrtoiiTelrilcparylle, To HaH cJre[crBlde rr3'r.ooi]IIIr Xar.Incoona
cJreAlrgl olnlrAaTr, y0?rirer{I,rE f llaAlI0IITa BI.IyTpI4 AaHIIOii IIOCilOi(OBaTerblrocTrI '
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Ilanplruclt,,qJrrrrIepBI{x rrcrblllex rroJroc nocJreAorrare;rr,rroorrl f l nr,rAoJr?nHr,r,
I4r{(irb 1.00 : 7,23 : 0.7J : 0.83 [rrfl T : 3000' 14 coorRercr]rerrrro
1.00:0.86:0.36 :0.27 um 7':2000". FlaS.rrro4aeuoe ycr4rrerrre no"rroc 1rg7g
u 4642 B nilclnodroTlteHt{Ir, rlro oHL{ crrrb rrpe,IleJrr}i cxoArdN,rocTr{, cJrellonal'eJrbrro,
rIl)orl4l]operII,Ir reoprdrd. llpanga, Dro rlpoTxllopeqr{o Nrc?nHo 6r,rro 5r,r o5sscrrrzrr
IiJIt'I SIIaaIIITe"rIbHLIl\I YCI{JIeHI'IeI{ IIOJIOC B IIO3AI{I4X IIO[pa3[eJICI{I4flx ITO IIpI4tII4He
6tt,nr,iuot'o o6u.nwtt tlIoJrcl{yJr Co eoo6u1o, I{Jrr{ lro flplrirr,rtle 6oree ur,rgHoi,i relrne-
I)arY]lLI, pIJrI{ ro o6eranr [pEquHal{ oAlloBpeMerrno. Ogrrano noo6rqe rraAo rra{crr,
B llrrAy, \rro Ronpoc o6 rnannerreru4r4 reMrreparypt,r HaH tlryunquu ctenrllaJrL-
rror{) iroApnsAeJrerrr{,.I 3BC3/{ i{Jracca N oc.raeron etqe MaJro olpeAeJreHIrtjM
(cn., _rra_nplrMep, r{rracolrt[rartarluro Itllnaua u l\4opr.ana (I(eenan a. NIor-
gan lliil).

O.lverunr, norarrr, .rro B cxoMarr,rqecncM qepTe?rre Bypua [4, c,rp. 1B3l
rlo.rlocli lIpcACTaBJrerIbI BeprrlHaJrbFrT,lMlr Jrr,rr{r{fra.rrr, IlJrrdrra HoTopr,rx Rosilac?acT
o ltBaIITollInM tll4(l[olt. 0Tu'il [o4uepKl,lBaercfl Ha]Itr,rula.flcrl poJrb rIlteAcJra oxo-
Il,inIoorr,r r,r xBocToRTix rroJroc; EToMy Tanlrre cloco6crByer B lraJroii crerleHra Ho
ooBCeN{ Rr,lAep?ItaIIIIr,tii I'opra:ollra,rrnr,rii uacurra6. B orotr orr{olreFrr.rt4 {zr. I
IloJrlttlfa AaBarb 6o.nee rrpanl4Jrrrlloe npeA0TaBJrerrue o6 a(rr]reHre rrpelleJra cxo-
/{r{NlO0Trr.

Stllrlcnr IIpeAclJra cxoAllr{ocrld rlt xBocToBLIx lroJroc npeAcraBJrflercrrr 'ffi-
I'.nacJIo I3"vpuy, ranlrie Br:rar{r,rrc"Trr>Hri\r trr B orrrclrer{r4r{ l,{oilexyJrrn CN. Oir ro-
Rollr{r: <<Conepurerru.) oareBlrl{r{o, qro fleper rpyrrnorii 3590 ;re,rnr,r.r qerr,rii pr4
IloJroc. Oupr raltctor rlo_ pacnoJrcunerll{Io xapart1ep xBocroRrrrx [o.lroo rr, l]c)po-flTHo,
I,iAcHruq[Lr c rrtrri\rr{> 14, mp, 184]. Baueu.rM, rrro rrepBr,je rrrrrb rroJroo aroit uo-
oJICI[oBarcJrb]rocrlr Jrc?nar B npeAeJrax t0 A, npra6Jrl{BrrreJrr,}ro Me}n4y 3580 u
3590. B Drr'rx ?He npeAeJrax AoJri:nHbr naxolllr.rr,Cx 3-4 xsocroRr,re rroJrocr,r, pr
.t'orrr,rto IrocrrcAYloiql'Ic xBocroBr,Ie rIoJrocr,I ?901 (9, 8L 3629 (10, 9),3658 (11,
10) ... 5)'[.i"r .rrc]nar6 Brrc vqacrrra 3580-3590. Brinog Bvp.na ocuonari na o6rqeil
Brreqa'r'JreHr4u or'{otorpatpr,rra lllcra c oeerrb ue6onr,uroi,i gr.rcnepcueit, Ha Horo-
poii 'r'pYquo cI{oJrlrto-I{I46yAr yrepetll{o orrrerr,r'tr, AeraJrtr. flpr.trr,ruaa Bo Brrr4Ma-
lll'Ie, alro ll cToi,i o6.racturlaxol{IlTcrI 3HaqnTeJrr,rroe qr,rcJro aToMHLrx aranprii m ql'o
lllrlxr rte i,Ii\{c'Jr AJII{I{ RoJrIr, cJroAyer rrpr{BFJarr, ero BaRJrloqelrr4e o6 r,r4errtrar[raxa-
III'II'I xBocToal)ix IloJIoc Hpaiille ueo6ocnouarIIrlIM. Llto rtacaerorr riocJrelloBa-
TCJIbIIOCTI,I O, r.O BYP.rr AA?ITE HE rroAI1'ITIAET BOrrPOCA O CYqCCTBODAHIII4 XI]OCTOB6IX
IIOJIOC.

Tclr r\{errrrrrro oclroBarrr{fl EeJrarb xanne-nra6o BaErrIorreguq o poJru
xBocroBrix rroJroc n ocua6;rreurrr4 r{errpepbtBrrofo cncnrpa R sResAax N u il ua
[rrlpoH],Ix )r.ii]crltax n r{ruonetorcii r,r yrr,rparlruo.neronoii o6nacrsx. 13.ractrroclrlr,
i)To liaxoArrltcrl g peaxor{ [i]orr{sopequrr c rant{N{ rpaltrol,r: ll ro BpeMrr r{arr fro_
.rroor,r CN R crreHrpalx N ue cnnr,rree, qeM noJrocrrr CN e cnetr.fpax arica4 R, cu,ltl,-
rrciirtrce ocna6.iretrl,re Ilenpepr,rBnolo cner{Tlla rra6lrro4aercFr roJrbno n N, rzru
tro nllai,irreiri ltepe olro IIc cl)aBllrlMo c reu, qro, Mo?r(er 6r,rrs, ulrecr ivrecTo B BBSB-
4ax R.

FlaHoneq, cJreAyer orMerr{rb, vro Bypnr
AeJra cxo[rrMocTrr rr xBocToBErx noJroc [ailte
aneag M rz S.

CIIUTAET BOSMO}ITIII{M HAII4III4E XPE-
AJr-rr or{rrceit ri rr4AplrAoB B cneHTpax

ollrrarto, xorfr r{Rar{TGRr,re {ioplrynu, cr{a}neM IUrrr Tio, rr }renocra-
TOalIlO TOTIIII;I JIJIfI BI,ItIlICJIoIII{iI rIpeAeJIa CXOAI4NIOCTI4 A,rfl pa3JI!.rqHr,rX Cr{CTeN{
c'loi'i llonertvrr,r, t!opltaJr6l{iile Br,rarr4cJrerrl,rrr /IaroT oqe}IB 6b,rr,nrae rt3aIrToBbIe
rrr4crra Itrrrr npeAerra cxoArdnrocru,ut > 50 (s la,nertoit urrd;:anpaorioi,i o6racrz).
To ntcr rroJr\rqacrcrr 14 ll,rrfl,qpylr4x omr.lccr,i rr l.r,rEpr4[oR. dr*no, odpaaonr, ,orrpd"
o tlpeAcJre cxo[rrMocrr{ r{ x].locToRrix rroJrooax ll clenTpax M r,r S upartTtrrreoftrr,
oqeBtiArro, oTrra[aeT.

6 tr{anecr. I{ptrMcrroii acrporl). oocepB., T. I, .r. 1 B1
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ABCOJIIOTHAfl SJIEITTPOOOTOMETPNfl COJIHEIIHOfl I(OPOHbI
BO BPEl\{f IIOJIHOIO COJIHETIHOIO SATMEHI,{fl 9 uroJrq 1945 r-

B. D. HUKOHOB u E. R. HUITOHOBA

14ttterpantuafl BeJrI,IrtuHa colrrcquofi HopoHr,r g uloln 1945 r. 6u.na onpele.neHa rrocpe;1-
crlloll clleUI4aJIhlroro fioro-a.nexrprauecHoro rflorouerpa. Esr.n nprveueil ilalr.rfisHii rr.Utpr-
ponatlnull iporoolet'tetrr F(yrrqa (Kunz). CraHgaprlraaqnfl 6rr,Tra Br,uroJrlreHa no Conuily,
IIJITI qero n. (potor'rer:pe HMeercfl cneql{anbrroe npncnoco6renue c 6aprlToruM paccer{BaroflIr{M

ffiro*. 
Arnaoc(tepuan aHcrrrHI{IIlrH 6rtna yvrena no ua6nrogeulrnil ConHqa D [er]r, BarMe-

IzlurerpaffiHafl B€Jrr.rqr4Ha r(opor{br grn na6rrcgennoit uauu aouH (1.015 p6 
- B.G7 J?6;,

rAe -1,O- paAr4yc Coanqa), oHaaaJri:lcr, panuoit (n gonnx coJrr{eqHoro Nalyueuua)

E, (1.015; 8.67) : (0 43 + 0 .03) '10' 6 .

flpuleleuue fi sor{e (1.030 R6-6.00 R6), npr,rnnuaeuoit rraMrr BacrarrAaprHyro rocpe[-
crBoM -cpe[rlero saHoIra pacllpelleJleHprrr noBepxHocrrroft apxocrr,r B r{opoHe [Bayn6ax(Baumbac )1, naer

E e (1.015; 6.00) : (0.38-t- 0.06) . t0-0.
Cpantrenue IroJIyrlerlt{oro BIIatteHI{fl c ApyrI{Mrr ([ioroa;rextplr.IecHr,rMr,r ra6lrolenanl,rz"

BLInoJIlleHIlLIMu n rotl xre tporouerpuqecltolt cr{creMe r,r rar{E{e npr.{BeleHHbIMr4 r{ craHIIapT-
Hoii 3olre, roI{aBLIBaer HaJlIIqrIe BHatlr,rreJrr,rrbrx lrar,leuerruit unrerpalruoit spHocrr,r ,*oporit,t.
R aloxy Martcl4r\'IyMolr conrreqnofi AerrreJrbnocTrr HopoHa oHaaunaeics ,rpqe, a B onoxy Mr,rr{H-
uyuon cra6ee.

BBEIItrHI,Itr

Bo,luur.rgctBo rrccJreAoBareJrei,i cnJrorrfleToff It Mr,ICJrI4, rrro r{HTerpaJrr,Irafi
.spHocrb ItopoIIIJ rrocrot{HHa It], xorn npeAuoJro]ner{rre o BaBr.rcr.rMocrr4 t4BMe-
nelrrrrt IroJrl]oro L{BJrYqeHrrg rtopoI.IbI oT coJrHeq}Ioi,i &egTefir,H()crrd Bgo,Trre ecre-
crBclrlro [2], Peruenue Bonpoca Ilcrlteqaer r{3BecrHr,re rpygr{ocrr4, Tan HaH or-
AeJIbTILIC Ira6rIoAeHI4fl, [a]Ite [poL{3B(.][eHIrIJe Bo BpeMfl ol{r{oro rr Tofo }ne BarMe-
Hrrfr, rIoRaablBaIor RecbMa 6o;rl,ruvto AI4cnepcI4ro, r{oTopa.rr Mo}r{eT cr{l)brrb T)eaJ]b-
IIhIe I43MeHeHI4.rI I4IrTerpaJIBHoIt flpnocTI4 ltopoFrbl" flltuvralra paBJIr{rrI{fl peByJrL-
TaToB SaHJrrOqaeTC.s B SrratllrTeJlbrroii TllvlHo0l'rr Toqr{oto lrqgru aTMoc{bel)Hoii
oItCTlIrrltJII4I'I Ipl4 tl CIIoJrbSoRalII4[r JIVui,r B ItaqecTBe o6rqeuplrnaToro CTaH[apTa
cllaBt{e}II,Ifl, B I{eToqHocrlr Dr{cTllailodrrrirfr.rrr aa rlacr6 nopoHrrr, BaHpr,rrVro Jlvuor"r,
t4 B pasHOpOAHOcrr4 rrpr4MeHfreMr,rx QoroMerpfiqecfiilx cr,rcrer{, floaronty Ans
BLlfi0H('HI4rI Don poctl Heo6xoqrauo nplrBJretreHr4e dTrilIrb HaI{6oJree Ha[oErHoto.
r.r ollHopoAHoro Marepr4aJra. HpoM(J TOto, IraM Ha?xercfl rleJrecoo6paaur,rm rre
aHcrpa[oJrrrpoBarr, na6nrogeHnr{ n Hparo coauqa, a peAyrlupoBarb r{x r( Her(o*
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Topor:i cranlaprHoii aonc, coorcercrByloqeii lIaI,t6oJlee qacrl,iu ycJIoBI'IflM IIII-.

6rloAenuii. Ouri,r6rta penyftI{r,III 6;r4er srItM CyrqecrBel{Ho yrlel{bIIIeIIa'
LIa acerO o6rulaplroro N,tarepl,la"rla rro OrrpeACJreHI,Irc I'L'ITerpaJILIIoi'i -fIl]HoCT[I

rioi.jolibl HaI'I6oJlee oArlollo[Il)rlo |p;rnsy, oxBarl]RaIorqylo H ToM]r 7i1s RecbMa

6onr,utor,'i l,tHTepBaJr BIlelvlerrr,r. 0ocraBJrfIIor rloroore_xrpIlqecHI{e Ha6iIIoAeUnt{

I{vHua r,r Cre66rinca (J. Kunz a. J. S^tcbbins_ [3, 4]) n 1t918 r,r 1925 rr.,
llpln'rca (Briggs) tsl) n Lg22 r., Cre66urtcu 'yIrTtlopsa
Whit,tora' 6]f ltj37 i.-K corrtarelrlllo, BCe DrlI IIaSrIoAcEI'ln 6:.;rrrtr lrpr{Rfl3a.-

rir,r rt ;lytre (uepea [a6oparopllr,ie tpor:oltetpl,ruecril'Ie cral{Aaptt,t), I'I roJlr,Ito B

.rr(rcJr€flrieii 1ta6r.ite )rqer arlroc(pepIloii )itcrIIIIItqIlI,I Mo?fier paccr{arpIIIlarECFI ltaH

RlcJrirc )r4oRJrerRoltr,rr.eur,rlr,rii. flpoiranegetlFlafl oAIII4NI 143 IIac peAyI{rI,In 0rl'l-\
olpe,lcoenurii uuTerpa,nr,nort nptrocrl'I HopoIILI Ii solle (1.030 Eg -6.000 /?9),
rlpr,i]lfrroii I{aL{I'I 3a CTaIII{allTlIy}o, I(aJIa }IeI{oropoe yI(a3aIiI4c IIa IIa'ryuallle

3aBl4L]I,INIOCTn oT coJrFIeqHOii ai{TI',II;UOC'rU [7].
B cnner,r c Drr41r rrpeAcraBJrflno 6oni,uroit I{HTepec ulloBepurl cllpaBe/IJrI'r-

Bocrb ,qarrHoro rpeArroJrod{errr4rr Bo Bperir{ UpeAcrorrrulI)( Ba1'}Ierltlii. H a6,irroIc-
rrprs 6r,rro ?neJIareJILI{o BecrI'I Co CrallAtlprlloit alrapatypOr'l u r t}oroiueT pu-
qec11oii ci,lcre1,re, BoBMolnHo 6onr.,e 6nltarioii Fi cI,ICTeN'Ie rlepeqllcJrcl{Irl,Ix IlIiIilo
asTopoR, r,rcrroJrb3oBaRrxr.rx HaJrr{ii e t{ioroaneuelrrr,l. B oTlrourel{Irlr cra}IllapTI'I-
,"ur* nrr, 

".,rrror, 
6o,ree uenecoo6pa3Hr,rM rrcrroJrbsoBarb IIe JIyHy, a c1intrqe.

3'to airaqirrcJrbllo ynpouaer yale'l cr{crl'{III{qrrI'I Ir 
'lBJr'rlercfi 

lopaS,[o SoJIce

ecrccrBeHrrrjM rro cyrrr gera. OcyruecrBJrelll{e npll SToM rpaAaIII'I}I corilequoro
OBera, npr,rMeplro, n 106paa He rrpeACraR,rfIcT oCO6bIx TpyguoCrer'l I'I NIo?IteT

6mrs Br,rIIoJIHeHo paBilu;Hr,INIu cnoco6aMlr [8-10]. flonta,nyii, HaI4rIyYrIrl{I:i

C11ogo6 - 
pa6celdBaIorqrar,l llHpaII. flptlueueur're cToro Mero[a H pagcMaTprtRae-

MOit 3aAaqe 6r,r,lo nnepnbre ocyqecrBJreHo 0AHI4NI I43 I{aC BO BpeMff 3aTMeIII{fl

tg llroris tg3$ r. co inequarluo paapa6oraHHllM tloroaneHtpl{ucclirM q)oro-

Nre?])oM [7, crp.63]. H co?r{aJrerrr{ro, aro }Ia6JrIC}[eHIIe 6u,no sr,rrronrlcllo c HI{-

cJropoAHo-r{eJr{er}riM Itu(}l0y3uouribrNr i[oroaJreNIeI{roM, crleltrpaJrbllarl alyRcrR14-

TeJrr,HocrE, r{oTopot.o 6r,rna gecrua rorrHo rroAoltllaua crreqllaJrb}Ibll{ {uJrbrpoM
ri npr4Boi,i BtrIIHocrrr. 3to o6crosre"rrLCrBo sarpYAHrIer cpaBIIeHI{e [oulrqsH11a.a
pcByJr5Tara c ApytuMlr rlo'roa;rreHrpI{rreoHIlr{I{ Ha6.rlIoAeHI,I.EMIr, 1]blrroJrIreIIrILiI'II'I

C nari,riiUi,rUlr (lOT OaneMellTaNII4, nOCitOJlLfiy eli{e }IeJIbBfI CIIUTaTL OHOIIaIa-

TeJrbr{o ycrarroRJre}rr{oii .ro}fiAecrBeI{IIocrb crlenTpairb}Iolo cocraRa lrs,ny'rennir

Hoporrbr II CoJItrIta [7, t'Lp. UB].
Mr:rog pacCeI{Baloll\ero DItpaHa 6r,I.n taHnte npI'IMeHeII ilo IIalIerIY ooBeTY

H. I,I. Lll.,rlonr,rvcHtrn lr It. B^. I{oc'rsr.rrcBblll rIpII n(}crpoiiHe {otoaneltrpuue-
c6oto {oroMCTIla ilo coRep1uel{Ho raHoi,l }r{e rrI]r'IHI{IrniraJrbIIoii cxel'Ie] HaH rrl Harrl

q,;;;-rar.l, 1g3G r. Vuaaaiinr,re aBropl,I ycreilruo uaSJrIoAarI'I sarNICI{I.re 2L c,cu'

irr6p' lb+t r., rllnMonrrB nanliiirrr,ri,l tlo'roonertenl ffiyrrrla, rrro npeAorilBJrrlell
pr(-rliJrIoLrrITe"rrr,rr,lr-'il lrrr.rcpec IUIrI pacol{aTl.)!IBaeuor"{ n1lo6.neur,r. It corrtiirelruro,
trrJ paCIrOJral'&Cr,I To"'[bItO III]eAEapi'ITeJI],IIIilIIl peBYJILTaTar'II{ I{x pa6Otr'r [11],
oclloRaIIIIL]l4I,I IItt IIl)eI{Ba1]IITeJIi,IIOI{ ?Itc. I{3I'Ii)pcHI{II OIITIIqeCHIIX IIapalfeTpoB

npu6olta ,, ,1rrurrn.,inr (a rie nBMepcrrlroI\r) ;navenlrr't xoer!Qr'rqrlcura Paccc.rlrr{lj1

rllIrM(r'ICIIIIoro l'l'lIlooJlol'o Drtl)aFia' flocrou.y ceiiqac \'I1'1 lioJrlItnLI JII{Ir1i'] o jrc-

Tel)rrorrr,rc\r oi1rilrllilrrr oily6lrunoDa]IIIn oliolir{L\Tc.[LIIoii o61,rtl6o'r:riir orolo nllaiiue
,{IITeTrecrlol'o lra6rro4elilla.

d"" Ha6rIoAeHIIf{ sarMclIllfl 2L ce:ntn6p.x 19LL tl. IIaNII4 6r'in uocr'llooir
(r Acr,trorrorrr4rrecnoNr rrlrc.rrrr__vre AH IICCP) rronrrii, rati I{aallBaerIt,tii iit)po-

iir".i"jili ,,nettrpoq,orol'rerp. 11pu6o11 6ur ocuonalr 1{a rp1{}IIIrIIrax ()o:io1ue-

,po f g:0 r., ,ro^rrino, p,,II oytilccrB.llll'lx .Tn,'vurenuit. l/c,osufl ,lool{Il(l'o

rJpCN{eIIu IIe IIOSROJITIJIII IlCilOJIbSOBaTb HORLIii t}OtOrltr:til [J]'g tra6'ITTOICIII'Ifl l]tl-

,l*urr"" 2l cenrnlpn tg41 r,. w npoBecrlr napaJrrrerrllroe Htl6rIoAeIII4e o

FI. IrI. tllrgonravcnli\r fl It. B. ItocrrrneRLINI, Italt Dro llallerraJrocr,. N{r,r crNIol'JrI{

Irpr4MCIttiTb eI'O JII,IIIb It IIa6JIIOAeIIIIIO sA.TNICII}I'{ I I4IOiL{ 1945 t"
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OCI]ORHAfl OIITI4tIECI{A fl CXE}IA ITOPOHAJIbI.IOf O 3J1 EI{TPOOOTOMETPA

TpeSonanrr, fiocraBJreHrrEIe rrpi,r nr,t6ope oltra.recmo.r,f cXerdr,I r]lotouerpa,
6r,r.rrn: soBNrolnHocrr, 6esynpe.rHolo cpaBirenran 6recra o6T,eHToB paerta.rnoi.t

{ororrer.pr,r.recHoii crp\rnryplr trr Bo3r{o}nHocrr, rpaAaul{Il cBcra Co.rrtrqa no-
pr{[Ha 100 pae. ]tponre roro, rocnonrny {rorouerp [oJr]r{eH 6r,rtr, nprarrenelr,
rrolrr{Mo I4HTerpaJrbI'Ior} (toroucrpl4rr ItopoI:IIr, I,I H Herlocpe[crBeHHoMy cpaB-
HeHr{ro 6recna Connqa, Jf_ynu r,r BBeBII, 6r,ruo uocr:aBJreHo AoloJIIrI{TeJrbHoe
ycJroBlre pacrrrl4peHlrrr o6Jracrlr rpaAar{I{rr go 1.011 paa.

@uo. I Orln,rqecHas exeua rforouerpa r.r dorolrerprrrrecfiolo crallgapra

Onrn.recrag cxella, rra EoTopoit Mr,I ocraHoBl4Jrucb, [pelcraRJreHa
na { r,rr. 1; oHa ar-raJrorurrHa [pr4Meneulroi.t B BRe3A]roM a.ircnrpor[otoMerpe
Ac'rponouuarecuoro r,ruorr4ryra AH CCCP [12].

B (tonanruoi,ir rrrrocnocrrr axpoMarl{r{ecHoro o6'r,eHrr4Ba O1 Ql 44 Nr\{2

lj':355 rrn.) pacno,naraercff [rrcm co oMer{r{brr,rr4 guar}rparrraur4, orparruqrrBaro-
rurrMrr rore Bper{r4r npu6opa (ra6r. i). /lror:iuan, HoHAe}rcoprroro rr4rra
JIr{HBa O,_ (d 62.5 un, .F:L25.8 nu) ripoentr,rliycr rra c,noii r{roroa,neucu,ra Plz
r,reo6pa;neur,re o6r,exrnna Or, Tanzuo6paeonr,c;rror,l rforoateMerrra coBMerqaer-
ofl c BrrrxoAHbIM SpaqnoM cI4cTelIbI, ocBeUIeHlIocTI, B noTopoM Bcet[a I)aRHo-
l[eprIa r4 BaBI{cl,tr roJrBtto or r{IrTe]-paJrr,Hort Be JII4TII4IIT,I cBeToBoto rJoTclttt -
rrporre4rxero qepe3 glra{parlry D, rtptr tro6orir r{ioromerpuuecnoii crpy},lr}rpe
ua6rrogaelroro o6r,cHta. Sriru o6crogrenr,crBoM r.r o6ecne.raBaeTcrl BoBr\{o}H-
Irocrr, 6eayupeuuoro cpaBueur.rfl o6:r,exroB paeruunorl crpyxTypbr, [a]Ho B cJry-
r{ae BeoBMa HeoAlropoAlIoft syBCTBuTeJILHoCTI4 {tOrOOUei\rer-rTa rlo ero IIOBeIIX-
IIO0TI,{.

TABJII,IIIA I

JIH adrp a r-
MA nore 3petrrrq 

I 
nor""rrnr" ,fIu a rbp ar-

MA no.re 2perrriq flpHMeca'HHe

2',.00-1.D5

D6

D7

D8

I{pyro i;an7.05 I

7'. 05-4 . 541

4.54-3 . 001

3 . oo-2. ool

D1,

D2

l):,,

.Dtt

H o;,rr,r1cuan

)
1.25-0.7

0".75
0. {0

Honrqeaaa
)

Hpyronax
))
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Arrt ItoHTpoJIfl HaA I{BMeHeHI{nMLI cBeroyyBCTBr{.l,eJIr,Hocrr,r tporolrellpa
(npollcxogaqrlMl{ LIa-Ba uaMelreurai,i uanana yc?rJrrrreJrfl, reMrreparypnoro rtoar[-
Ququeura BxogHot'o conporrdBJrerufl tr r. ri.) rr AJr.E o6ecreqerllr.E peA\rnqr,rrr
ua6nro4c:rrr.rlt aa orr,rMrr r,rBMeHer{rl.sMrr HaMr4 rrpeAycMoTpen tlorolrerpuuecnraii
craHIIapT, orruqecnafl cxeMa HoToporo TaHE{e npraBeAerra na {rar. t.

Izlao6pamen[e rrar:osoii IrJracrr{H}tl{ M, ocaeryesuoir ral,rno.rxort rrar{aJrr{-
Barrr4-s Z, npoexr.r,rpyercfl rungoii O, na c;roii (ror:oaneuenra, Horga crarrl{aprrlr-
Bar1r{oHHoe npracnoco6nerrr,re BBeI{eHo B orrruqecnrart nyrr {orouerpa, Paa-
MCpLr U rroJro?ileHrre arol.o uao6paffie]rr,|fr cooTBercTByroT BtrxoArror,ly SpaqHy
ocnoeuoi,i crrcreMbr.

METOA CTAHIAPTr,rSAUr414

lpagaqua coJrHeqIIoro cBera ocyrllecrRJrrrJracb crre[yrour,rnt o6paaonr.
Bllccto (totoareueuTa cTporo B rrJrocHocrr,I Br,rxoArroro Bpaqr{a yoral{aBJrr,rRaercfl
paoccrrBaroqlri;l 6apraTonr,ri',r onpan ,s, (r[ur. 2) , Ma.nar cMe]rHafi luar]lpar.nra
d', pacnonomeHl.Iafi Ha paccTot{:.r.rrtt r oT llerrTpa Er(par{a, Br,rI{eJrrIcT I,rB Bcelo

c

([tue. 2. lpagarlun coi]rr'lrrrrol'o c.Dera

pacce.arlHolto noTor{a nlrrul ne6oJrbrrryro ero qacrE,. (DotoanelrenT 
-vcrarritB-

JII4BaercrI rerlepr ea gna{parrrrofi d' rla raroM paco,r'ofrrrr.rrr, vro6r,r ocBerlerrrrarr
iloBepxHocrb ero CJrorI paBHflJIacb no pa3r{epaM BbIxoAHoMy Bpaqfiy ocnonnoii
onrraqecnoir oI'ICreMLI. Et'zu o6ecneq14BaIoTc.fi o[r4rra]roBr,re ycJroBr4.Fr pa6orr,t
tlotooneuenta n o6oux roJrorrrenr4.Ex.

f{ra ocvrqecrBJreHrrfl erqe 6otrureit rpagaquu, rreo6xogr,rinoit gra cpan-
rIeIrI'Iff fIpnocrl,I Co.nrrrla 14 3Be3A, I4MeeTc.fi AoiloJrlir4TeJrrurrft macxa4 ocna6reuran,
'coBel.)llrelrrro arraJrofr{qrtrtrl rorrno rrro pacc\{oTpeHHoMy. B arolt cryqae Ira
r'tectorporoaileivreHra Ph craeurcaetopor,i6aplrrorr,r.ii onpanS,,a (roroirenrenr
lepelrocrrrc.s B rrJrocrocrr, P Ba Bropyro MaJryro ;1r,raQpar.uy d,,.

Ha6tro4curaa I{opo}IIi .ucAyt'c.s HerTocpeAcrterr}ro B ocrroBrroM orTr4qccr{o}r
IIyrII, a Counqa - flocre ocaa6rorrras ero B nepBoM r{acnafie. Broltor:l Hacr{afi
B I.ra crofrll1ei:l pa6ote He 140rrcJrBBoBa Jrcrr.

Iracc.II,ITaelI Terlepb Ber[rrII]IbI oc;ra6rerru.n cneToBoro rroTona, AaRaer\,ror.o
HsrIrllr\{ rpaAaI{I,I0IIIIIiNI IrllI'ICrIoco6renncnr. O6oauaqprlr ucHor,rr,tr:i rtocr!(rnqlrcrr,r.
ocnu6;'lt,rurn qepeB n. Ouenrrglro

Fo
lL -- rL '

l'gc -Fu - cncrosoi,i fioToli, nagarculrlit rra t[o.roc.neMerrr B nel)Bo]r cro lroJlo-
Trrer{r{r4 (6ee ocua6ueuun), .F, - ro BropoM [oJ]o?fieHt4r4 (nocre ocna6;reur.rn).
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.flaut:e
F',o: Eo'

rgc E - ocBeruerrlrocrb RblxogHoro Bpaqma ocuonuoii crrcreMr,r, o. -- rrJrorqa4b
eroro Bpaqrta. Cneroaoft noron, uporuegruur,t vepee 4uaQpalMy d', 6yqer,
.otrcBIIAIIO, paBeLI

lr, t:aBo, ,

r7trc R - 
flpr{ocrb 6apurororo al{pa}Ia, o' - n,rrou1a4r, 4ua{par:lrur d', o -''rerecrrr;ii yloJr, IroA noTopr,r\f BI4A]Ia ocBerrleHHa.rl qacrr, DnpaHa r43 rlcrrrpa

grra(rParmr'I d' 
,,r: a-9.9!r-(l):r

r2
;

rAe 0( - 
yfoJr Me?fiEY ollrucecKtrMlr oefiMl4

J(arlrrourroro npucrroco6neuraa. Ecrur gua
Jlana6epra, ro

t

OCIIOBIIOTO OIITI{qEOHOIO ]IYTII I,I TPA-

Aar{IIOTO AHpaIIa CrrpaReAJrrrB saKOI.I

88,

rge I - rtoa{r}llrqr.reHr
OSoerra.rus qepe3 p

o Trty,qa oHorrqarerbHo

paccenuuofi flpnocrlr ar(Ilaua.
pa[rryo qlla$parrvrr,r d', naxograM

Fr-8o

u=+

.Ecosa (l),

I / r\2n: - (-) sec o(. (1)

B cny.rac ecJu{ H nrpaHy Ile rrpldrleHrrM BaHoH Jlarrl6epta, ro Hoa{r[raqaen'r
pagcegurroii frplrocrrd IIonHeH 6r,rrr, onpeg?JIeI{ AJrfl rex )/cJroBl{it ocneulenraa
r,r rra6,rrogeul{.fl, B I{oTopblx I.IaxogrrrctI onpaH n ilrotoue'rpe.

I4a (ropuy.rrrr (t) nlr4Ho, rlro Irpll r Ir p roprlArta 300 uu m 0.5 MM coorBer-
'cTBerrrro l\ilfr I?, [oryqaercfl BHaaIeHue IIy]HHOTO HaM nOp-gARa. ..

OOTOEJIEMEHT

L,Icxonn r{l,r }neJrareirr,Hocrl4 froJryrrel{rrfi ua6rrogc'uraft n roi,i rHe $otoueTpu-
olt-.ortoii cr{creMer rrro rr qr{TI{poBaHHIie nttrutl (totoafienTp,uqecltue Ha6ttoIcrrua,
l,l,r OCTarrollrrJrtacr, Ira I'aBorrofiIIoM rlr;1pI4poBarInou tpotoaneMel{'re Hyirqa.
Crrertrpa,rsuafl q\rnorBr{l.eJrbrrocrr, I40lroJrLBoBaHHor-o r[otoe.rreucnTa 6tura orrpc-

I{eJrcrra rraMr{ B A6ao1yltarrcitorYr o6cepnaropl{u rlprr noMorql{ I{BapIIeBoro Mo-
rroxl)oMa.rolla Ifcr,lcca. 14c'ro.{ttunoM cBera cJrY?I(Iiiro CoJrIIrIe, ria6tro4aBlrreecfi
nocr.[a onoJro Mcprdllr4arra. Colneqnr,ti,i cBer noAaBaJTcrI B ira6oparoplllo ro-
,CpeIICrRoI{ upIIMlIrI{BI.Ioro CI{Aepocrara c aJIIONIIIHI'IpoR&HIILIN{ SepliaJIo}I.

llont,.reurrarr r(pr{Barr cnei{rpa,rrr;Jrotl vyncrRuro,rT,Irocrll (dlur. 3) HecltoJrbno
o.l.rrr,rqagrgfr t)n xpurol?, ganaeuoi,i Cte66nncorvr [13], xora 6orr,utr.tnotRo aBTo-
pon, pa6o'raBrrrl4x c {otoancr,en'rart',1 }tvur1a, o'rl'Ierraer l4x pefifiyro oAFIopogllocrr,
B olrro[rerrrrrr rlRe.roBLrx csoitc'rs. I{a {ur. 3 g,na cpaBHeHIr.rI rrT)IrBelcItH t(pu-
Rr,le, rofivrreHrrrre ftoccos (M. Giissow) gtrn Haauiturrx {totoanenaeuron
rlrnpur,r .fioutcp u TererMefiep 114)'
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143]\{EPEHI{E @OTOTOHA

HeuocpegcrBeuHoo raJILRarror{e,rpuqecnoe r{BMepeHrlre r}o'ror:ona oT nopor{br
uolr{er rrpetr{craBr4Tb B uofleBoi,i o6crauoune Herioropble rpyAlrocrrl, rer{ 6o.nec
r{To Haur {roronrerp paccq[TbrBaJrcfl rr Ha rra]Ieperlus se6oasurl4x noJrrrrleRrnx

o0)

t00

90

80

7tl

60

50

40

30

?0

t0

0

-,^
o/

ti

n ltyn4 (ilukoxo0)

--<* t(y*4 ( Cneddulc)

(Due. 3. Ornoclrre.rrnafl rlBeroBafl

T---------T--.]
,t50 ) M0mp

*--x- -- 8/onmep u Teeemaedep fi fia,ttd (2ncco6)

--.o--- ?hmep u Teeemmeiep ,I 6063 (?/occo1)

uynctnlrrenrHocrh HeI{oroprrx naruirrrrrx tporoo.nel,rerrron,

I,rI
45t) 500

I

400
I

3,f0
I

.300

aorr rtopoHIJ. floarolty IILI ocTaHoBl{Jillcr IIa xopouo r4aBecT}ro\{ \rcr4.rTr4TeJre
rrocroflrrrroro ror(a Ilrc Epu4rra - Bpovua (Du Bridge - Ilrown tt5]),c arrexrpoMcrpuuecxor,l lramnor,l FP - 54 ,[,rncHepa.ri Snexrpux (r[rrr. 4).

Bo npelta Ha6ilIoAeIIIIrr BarMeHI{r{ 6orr,ruvto poJrb llrpaer, Aocrr4?r{eHrre no3--
MoHrHo 6o,;rrrueii cfiopocrl,I pa6otrr. floarouy HaAo 0rpeMr4rbcfl n Nrar{crrMaJrr;-
IIOn,ly 0HI4}I{e}IITIO HaH IIOCTOflH}rOIl BpelleHr.r y0trJ]rrTeJrfl, TaH r4 nellr4o[a r.aJr6-
BaHoMerpa. Mr,I ocrauoRl4rrl{crr Ha Bxo[r{ojvr colIporlrBJrenrarn e 5. {08O r,r r,rcfloJrb-
BoBaJrI{ raJrI,BaIIoNIerp Jle;re (Ldhle), xapaKreprrByrorqnrtcn corrcrar{rde^'T Br,r-
corort qyRorBrrreJrbHocrr{ 5.10-e Al d c BecbMa }raJrr,rM ucprrol{oM 0s.5..
B peayrr,:raTe ,9Toro BpeMfI ycTalroBr(rl raJrbBaHor{eTpa, R}trror{errrroro B yc!r-
JrI{TeJrr}, onaBaJrocb MeHrrue oguoll cexyHgr,r.'Per5rgspnu^u rryRCTBureilbHocrrd ycrrJrrrTeJr.rl ocyu1ecTBJrEe'rr-ff [ocpeA-
cTBoM rrryHTa Rrn u AorroJIHI,ITeJrbI{oto conpo.rl4Bfie]Ij-Ef{- -Rr, cYmua r{oTonrrx
,4OJrlnHa npu6uurmeruro paBH.ETI,O.E HII[TI4qecrtoMy conpoTr{BJrelrrrro raJ]bRarro-,
MeTIla.

Mrt npegygMorpeJrlr B ycr{Jrr{reJre cnerlr{aJrbHoe rrpr4crroco6JreHue AJrrr el'o
IpaAyllpoBltu (<nourpcrb qyBcTBnTeJrr,HocrI{)), noanounmxlee rroAaRsrri Fr&:
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t/ 
- 

t'i 
\/.t k-- , o Y

t'i-Ttj

4\a V -- ilAllpr?uelllto,
MEII F]IIC 

'' 
.) .

ceTfiy JraMrlbr I{38€CTHLIe IIOT€IIr{I{&JIIil OAITOTO IIOpflAHa C IOTeI{III4aJIa}rllr-
BoSrrr4Haroqr4Mrr Ha BxoAHoM corrpoTl{BJreHr4l{ npII ilpoxo}Iil{eHur,I qel]e3 uefo
rrsMePrreMoro {o'r.oroHa. ItaH Brr[rro r{3 sttr'. 4, noJrbsyr{crr }rorJrpoJ]c}Nr qyrj-
CTBI{TeJIIjI{OCTII, MLI MO}I{CM IIOIIaBaTb IIOTeHqIIaJILI
ii-

(i:1,2,3, 4,5;i:Lr* 2, 2,3), (2)

rroABOAr{MOe Or rroreHrlr{oMerpa R, (r,i o6[rquo NrHor.o'

(Due. 4. Snexrpr,r.rect.afl oxeMa (rorouerpa

RO: lr.lC' I rx:200f)
ll : I?q : 50O rr:500c)
Rs : 21O rr:1000O
fs - 6000 g Yph- 100 V (cyxag 6arapeE )
Es - 2000o Vl :12.5- 14V (annyMyrrropaar: 6arapea)

rla : 7t, : 5000r) G-rarsnarrouerD Jld.rre (rryBcrts[TeJr,-
t.1a : rla: 10()00c, rrocrL 5.10 8A/d;Bnyrpexnce co-

r'r :200d1
r/s: 500O
lt : 1000o

Rp :15 oooo
Ro :60Q
for : ?or: 50 00011

roo :1000 O

rr - 50O
, : t00e,

Vc: I.4 V (cyxaq Oarapefl)
Ph - 0oroorer{errr ItyHrIa
P .- arenrpoMerpr.rqecHaE raM[a IIP-54

rrporuDJrerrrre orioro 2000 Q, HptrTu-
rrecftoe conportruleune 20 000r),

ilepuoA 0.5 ceH.

mA- Mr{rrr'raM[epMerp 0 ,- 300mA
V - IlpequssoHHr.rir BorbrMerp 0 _ 3V

l-pagyuporoqlroe rpl{olroco6ficHue Mo?fier 6url, racnorr,BoBarro AJrrr rroMrlerr-
caqr{oHHoro MeroAa r{SMepeHi{tit {tororona.

Henoropr,re llaHHr,re, xapanrepaBvroilrrre (rorocrenrpr{qecxyro rr&crrr no-
poHaJrr,Hofo sJreHrpo(poToMeTpa, nplrBeAelrbr n ra6;r. II.

B9
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T AEJI}IIIA II

Vrcx-oprrouluft [oreurlr{aJr Soroaaeueura . .
Pa6oqan uyocrrurearuourL ycrlnrrreJrrr (fist : b 000
lld : 15 000 r))

{)

'l'orionoe vcr'r JrcHr,re

F( O II CT P YI{ T I4 B I] OE O @ OPM J] E I{'I E (D OT OI\{ E TPA

LAL V

900 dtv
7.108

Ft<:porraurrmrf.r orexrpo{otonrerp cocro}4r r{B ocrrorHoro rrol)rv(_ra I{, xo-
pu6l{r rforoaneuenra p r.r ar{parroAepx{a1'eJreii 

^S, ra,S, (r}ur. 5). IJ oc.rronnolr

(Due. 5. Itopoualr,uul.:r o;reHrpo(rororierp
,( - Hopuyc [pr6opa: .r) _, rropooHa goroatcneura;,

s r, s z - ji ej,)' "l'i;;il'J,:,,:; i::;; J1: 
*' "'"',u',,

Ll?!.]y* 3aMoHrr.rpoBaH.r: BarBop Zr, o6revrui Or, yvcx co cMeurrrrMu Ilr,ra_q{)anMaMu l-l, }tolrAeHcopHa.E Jrr.rHBa oru cttelutrr,re r-paAarllroHHble quarppar,nr,r.d' n d.",
B rtopo6ne doroarel'reura, HoTopar{ Mo?fier r{penrrr'c.rr Ha ocHoBrroM r{op-

rl)'cc B trlByx l1oJro}Irelruflx, cooTBercrByrotur4x ua6urogeurnlo HopoHLr z cotnrla,
IlaNrorrTI4pORaUr,t rloroaaer{er-rT, SJreHTpOMeTprrVeCna.fr JraMla , '6orn-o" 

"o"poi'fI{BJreHr{e. Hopo6xa r}or:oanenreuTa rrMeer cnorii aarrop, ueo6xograyr,rfi grr aa-

90



.IIII{Tr'I tporoaueuenTa oT rrocTopoHHero cBeTa rrprr [epeorarroBxe nopo6rira r,1t
rroJro?rreHr4fi rra6rrogcnlr-fr l(opoHr,r B rroJro?fier{ire,ra60roAenun coruqn,o,oSparno. C aruu BarRopoM MexaHl4yeonr{ cBrrdaHa cr{creMa rporouerpuuec6oro
crarrAapra. Ho14a 3arR0p sarrprrrr, craHAaprr4saqr{oHHoe npucnoco6rcuue
BRe[eHO [epeA tporoauerreuToM, trr O]I r{o?fieT 6l,rrs ocneqeH cTaHAapTOM, ecJlr{
01'Hpr,rrr, AorroJrH[4TQJT;HUii earuop-ixropr(v 22t p&cno.no?uoHnyro v nraronoi,i
rrrracrl4lrItl4 M (Qur. 1). Hopo6na {otoa;trenreHra ooelrrr{r{erc.fl c ycrrJrrrrerreM
AHPAHI,II]OBAIIHL,II{ II]JIAHTOM,,B ITOTOPOM IIPOXOAflT NCE TTEO6XO4II]U],IE IJPOBOIIA.vcrrnr'rrerr, 3a\{o,rrrpoRaH B [epeBflr{rroM rrrur{He, Driparrr,rporraHH'M r43rrvrpr,r

,JrIrcToBIJM'?fieJreBoM. O'r ycranuteJr.rl r4I{)rT Enpar{I,ipoBaHrrhle IrrJrarrfr4 c 11poBo_
.,4aMII H raJrr,BarroMeTpy r{ H nl,rTaloxtrr4tr )rg11rrrr,rob aHHyr,,IvJIr{TOpaM.

flararrrae \ror{Jrrrrerr.E ocyqeertsrr.son.,u 6rr,op""if ,, n;;;;, ,,efloqHr,,x arr-rryMyJr-srolloB er\{r{ocr6ro n 1r5 A-.r. (rnn HHI-I-45). FlanpnmeHlre ua r}roTo_3.rer{errr rroAaBarrocr, or,qB.vx eMr{r4x oyxrrx 6arapdr,t 
"o siv (r,r, MBA 4;j ./[an xonrpo"r-fi .rl,rBCTBIaTeJI],I{oclrpl yollJrlrl'eJrfi MrJ I,rcrroJrbBoBaJrr,I cyxoii orc-

NIeI{T BoB[yllrnoii gcnoJrrrpr{aaru4r4 p 4.4 y. Hanpnrnenlre, rroABo,qrrMoe rrepe3
IIOTeIIUIIOI'IeTp I{ ITOIJTpOJIIO V1z3913I'ITCJIL}IOCTLI, LISMepfUIOCb I]peqI{BrrOr{rrr,rr{
lrc)pHarrr,rrrnM BOJrLrMerpoM. Hana,.rr (ro,rolrerpuvecHol-o CTaHAapra oc),iqc-'crBJrrlJrcr{ oT Lr{oJrorrr{rrrx aHr{yMynrrropoR I-IKH-Zl5 r{ noHTpoJ{r4lloBaflc,q 11pcrlr4-
3I{OI{IIIN]\'I BEPI{AJILIIL,IM BOJII,TMCTI]OM. HArtArr {O,TOUEtPUUCCHOI'O CTAIIAAPTA
OC}'U{ECTBJIflJICfI OT IIICJIOYHI,IX AI{ITY}TVJI'ITOPOU HKH-45 U HOUT,POJII,IPO]]AJIC'I
,tr perll4 3r{ OrrH6r M 3e pfi aJr brrbrM aNrrrep Merp oM.

ftoporraJl6r.rr,rii orentpo{iotoiuerlt }rcrar.roBJreH tra ne6o;ruro}l IapaJrJ]arrTr{_qecl{oNl rrrraTl'IBe 6e:l tlaco}rofo MexaIrI{BMa, qTo o6ycnonrr.rnaer ueo6xcl4r{Mocrr,
IirAr.rpoBnr4 oT pynr4.

t4 CCJI trAOBA [tl4 E I]PI4EOPA

elex'rporporoMerp AoJr?I{eH 6rtrr, raccaeloRau rra ceJrer{Tr{BHEre cBor4crBa,
.YCrrdTr4reJr6 ero rpa[yrrpoBaH, a xoa(rrpuuneu'r oc.;ra6Jrer{rrfr rpaAaqr{orrrrofo
n pracn o co 6ler.rr4rr orr peAeJreH 0r{ cre pr,ruenra,rt r,no.

Crenrpartlra-fl qyBCTBI4TeJrLIIoorb rrilrrMelreHr{ono HaMr4 rporoanelrerrTa 11]11r.
m(:)IIeHa Br,rrre ({ur. 3). lpal{vupoeHa ycznrar:e,ln neo6x64ra.ru, .ro"*rrr,i*,
oJreltrpor'Ierpl4qecKafl "rraNIla lla6oraer rla gerlrlterjir'roil .racrr xallar(Tepr,rcrr4nrr,pI O'J'I{JIOiIeIIIIS OT IIPOIIopqIIOiIaJILHOCTI{ i\{CrItAY IIOI{DeAeIIIJbIMI4 r{ CeTr(e Jra\,r[trIranllfJlIteI{I4fIMI'I I4 COOTBeTCTRyIOIuT,TMII mM OTr{.[OEerrrrfiil{r4 taJrr,DaHoMeTpa rro-Iyr i:r,ii.iTr,r 3a rrpeleJrr,r Torrrrocrr.r uaivrepenrrrl. l-pa4r,r,r1tcluta 40117nua 6r,rr:r,
BLIriOJrrrerra grn pa60vero pe;rrr4Ma ycrrJrr.rreJr-fl, roDroMV Ona 6r,ina ,p,io"ao,iuB I{eHb lra6.nrogcrlrrrl BaTMcHIrrr. lla pe;ynr,TaTax ee Mr,r ocra}roBr{Mcfi R ASJri>::rrei.iruelr.

onpe4e,nenlre noat{irfnqrrerJra ocna6nenuq noBMo}r{Ho ABorrr{rrl{ r)r,r:clr.
,l.Iei:lnr,rii rr3 rrr.r\ 

- ut,nouu;oRsrrr{e t}opu5,lrr (i). f,f euepuo- r*run nrprqccr{rrelriiparvrerpLr'plr60pa r, g v-fl" r1 .rrpele.qrB r, ;rri60paropril xoat[{ruqrieu; p";-
tre.rrttuorl .flpr(ocrrr Drrpar{a D, ur,r cpaljy ,,.e nrrrrilrani xoa{idraqr"rru na"oO.,oc]Irlfl n. lIpvroi,i n].Tr, 

- Ero rrer,ocpel{orBerr,oe radopa.riprroc orrpeAr-lrre-ilno n, rtorAa' oAI4Ir lI ToT ?Ite I{cTorl}II,ITt cge'l'a na6ilro4aeTofr Id B oCIIoBIIoM [o.]Io-
ll(otTtr{I{ r{)oroc;reltcr'tr& I4 lrocre oc,ta6;rerrurr or.o rpaAarfrroHr{r,rM rrpzcgoco6,rc-rtltel't. Tp.1'lll{ocrrr STor.o 0rlocoda aanrrorraeTCrr n ueo6xoguMocrir /{orroJrr11,r-T crr,troii rpallall[arl r4oTorrr{rrna csera -7.2*, Aa?rre ecJrr{ BBflTr, uar,r6roar,lr)rro
l'paIar{r.rorrrrvrc quar}parM\. d's.

Mr,r r.rcuo,rrr,3oRa,Ti{ u'ropoii oroco6. onpc4ererrrre xoeQr[rrqLrerrra ocua6;nc-
trr,tn 6r,rno Br,rrrorrrler{o Har{r,r B na6opar.opin A6acryurri.ioi o6c,epna,roprar,r.
Tzlo1:o.rnunolr cRe,r'a c,rtrrflrr{Jra rpo}rre*roprian J]aMua n toOW, ,ru"o4r3rrrafrcfllroII I{OIJTpO,r]e}I npGIII{SI4OHrIOllO a}rnepMcltpa r4 rrepeMerqaBrlar{c.E no IIpr4Mra-
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rrrnHoit (rororlrcrprauccnor"r cxaMbe Ha pacoroJlHrre Ao 8.5 u. fouorurnroJrErroc
ocra6.nesue ooyqecrBJrrJrocb nocpeAcTnoM BparqarcLqerocrr cenTopa, flaRil-
tsflrcro ocna6aeune ua [nt. 99. O6ufee oc;ra6renue cB.ira JraN,Irrr,l AocrrrraJro r]l)r,r
:'ltou Bu. OcTaeflrr.roc.s ]n nepenpr,tBaJrrlCI, rIllr.rMeHelrrrerr HoN,rrrelrcaqirorrrro|o
nreroAa rtaMepeHz,q rlrororona. fla4eune IIi.rrTprI?rroHIIn Vg, RoBHI,IHeBrxcc IIa
RXOATTO]\I COIIlloTl{BJreHrtl4 TlDtt npOXO?rtAeHr4X rrepeS nero drororoHA, rto}r[error4-
poBaJrocb coorBercrBvlolllrlM l{anprl?ileHlreM o6parHoro 3}I&It3 I/p, no[aBa-
Brrrr,{MCfl OT |paAyr{poBorrHoro IIpucIIoco6netruc (Horrriroilfl rryBCTBrIT enr,uocru)
[r[oPu1,;ra (2)].

l'ausnasorrerp irJry?nr4Jr rrpu aToll Jrlrrrrb Hy.rrenrtrt npu6opoM, oTlIerlaBrrrrlNr
r.racTyrrJreHI4o paBeIrcTBa

v r *v n:0.
flpu tanonr croco6e ua,lreper.rniii nepofi {tororoxa cJryrrurr ItoMnelrcl{pyrculoc
Halrprr?HeHrre, {To coBeprxe}rHo uc}ifiIoqaer BJTI4aHIIo soeiuontuoii Herlpo[op-

AM
m

I <-Z

t2.t

/t.9

)"ff
<Dua. 6. Sanuclmrocrr,, rioa{t}r,rqueura oc;na6neur,rs or r{tsera

IIIroHaJrr,Hocrr{ 5r1ir,rilnrenq. Haure npucnoco6neHrre AJra rpa[vrrpoBrr4 -ycfl-
.TII{TCJI-E JIEIHO fIOI]ROJIfIJIO IIOAABATI, HOMIEHCI4PYIOqI{E HAIII)fl}ITEI,ItrI,g RO RCCNT

r'reo6 xo4ranroM Ar4 arr a B orre.
flocnorrny NtolnEIo 6r,tno uogoBpeBarr, BoBMorrHocrr, rleroroport BaRLI-

crrMoc'rl{ moatp{r.rqraeuta ocra6lrenraq oT cnex'rpaJrbrroro cooratsa I4ailvqeI{tlfl
(lra-aa cueHrpanr,Horii ceJrenTr{BHocrr{ noa(t$raqllerra pacce-rr}rr.r.rr anpaua),
ue 6r,tno yBepeHIIocrI,I R ToM, qro onpoAe"rrelrrre BuarreHfift z?, BrlrroJrHeI.IHoe
c tlcltoaretteHloM l(r,trr{a trl]rd IrcnycorBer-rHo\{ ucrorrHr,rxe cnera (o qnetor,rot:i
rellneparypofr- 2800"), Aaet ro 7r{e BHaqeurre, arro u llrrr coJr}rearrror.o r{Bilyqe-
slrs, floarorvlY MLr [poBeJrr,I rrccJreAoBarrrre, noJrr,By,rcb cypbr\rflrro-r]esrrcBlirvr
rporos.rreueuTor,r, xaJ)anTeprrBylourrMcfl oqeuL rurapoHor:r HprdRoi"{ cnertrparsnorit
rlyBcrBtrrreJrLrrocrr{ [16]. n coaieraHr,rr{ c r[lrrrrpalrlr IIIorra BG, u GGrr, c
l4,nrrpopgorcnr.ru t[lrnr,rpoNr llHcBr'roro cRera DLF - 810 lr c Hou6nl.raqr,rei,i
a'rux rpra.rrr,rpon. B ra6;r. III lr ua tpr,rr. 6 upranegerud rroJrvrrerrHrrrrl pc3yJrbrarln.
Ha ueprente geiicrnurerrr,Ilo rrar{cqaerc.s rrenoropafr re}rlleHrllrfi xoga noatlr-
tpuqaeura n B BaarcrtMocrlt oT crrenT,rJa.nr,Horo cocraBa ua.rryrrenlag 11r;.

TAEJII4iI-4. IiI

otrrbrp 
I

t'"71, mv. 
| ^,:r.u ,"*, ll

OErbrp \eff' m1t 
I

Am:2.6 log tr.

BGr.
GGtt

BGs -l- 81C

nl tn
12.08 t 0.01

r2.01 t 0.01

12.12 l:0.0t

GGl1 + 810

810

mm
12.08 t 0.01

{2.0n + 0.01

r-08

54\
387

5?,tt

't rl, )
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/{la QoroaJre}reHra l(ynqa rr coflHeqnoro ,rany.renr" ,rar.,4r*

)"ff:440 ni'Lt',

.orxy[a Ha oc]roBaHulr drur. o

Lm:12*.08 -F O* .02.

Iro.nyuenna.E Torr,ocrb BrroJrHe,r(ocraroqHa E,rs narueft BaAaqu., raK HaH B,qec6Botrpoc nger o6 I{B}IeHeHIrflx I4HTerpaJrbHort senrl.r[nu, *oporu, Ha r{Horr,re
Aec.sTnr{ [poqe]rToR.

.-^_P*_T"""x 
ttoHrpoJr.s naft4ennoro BuaqeHufl Ane oqeruu ero pr 11o ]repBoMyMeroAy.

llsuepenrze reoMerprrqec*r4x rrapaMerpoB '{ororuerpa 
AaJro r : 302.9 uu,p:{.182mnr, a:75",1,

Mr,i rue ,,por4'BoArrJrrr aa6oparopuoro uccJre,qoBarrr4fi paccer4Baroqero
orrpaHa n rlneronort crrcleMe, cooTBercrByrorqeft $o:roareruenry Hy"rln ;;;;_Hes}IoMy r43[yqeHuro. B ceoe BpeM.fl aror"oirpan ti"r" ,a"""nnBaH ]raMrr rep]ro_arenrpl4qecKr{ I[rrfl co&HeqHoto r{BilyqeH_u-r, o'rpa}fierrHoro oT cepe6p#;;
sepHaJra o BBeAelrHbrM BoI{flHbrM (ru;rrrpou [7,crp. [21, UaocHoBarrrrr{ 3rr4x r43Me_penzfi ilar. q.: 15o uouyveuo orreur Br,rcomoe eua.reuue g : 0.g8. Ta.noeHeHopMaJrEHO B.ICOHO' SHaqeHI,e rroATBep]nAaerc.a rr BrrByaJrr,HbrM r{ccJre-
"qoBa_Hr4eM aToro anpaua a lloc. Onru.recxol{ tTHcrrrTyTe.

tr'lcxo,q.s u,' orrzx AaHH6rx, HaxoAIrM gr" oaou6ou,rrff, Bhrpalr{eH'oro B3Be3,4r{bix BefiI4rr?IHax,

Am:,J.2*.10,
llro xopouo corJracyercrr c fioryqeHtbrM B],r[re Bnaqeur,reM (LZ*. Og) . Bce rne lrr,rorpauurrrrJrrdcb o,qHrrM Jrurub rrepBr,rM BuaqelrueM gnn A)rn, flocnoJrb]ry IIJrrrnoa{r$ra.qzeuta pacceflr{I4rr onpaoa I uu pacnoJraraJrrr Jlr11rb npu6rznteur.rofiorlenHorl, oruocarqertcrr n coBceM gpyrort qreronoft ,r"r**"- Ii" ;;;;;;;;;aroro SHaqeEr,r.fr r.r r4SMepeHHbrx Ha rrpequSrronnort rrSMeplrreJrr,uofi uaruune
ArraMerpoB rparaqu orr'ux guasparu d' 6r,rua cocraBJre'a ra6a. IV a""-""r$-.rlraqr,rerr.ron o c.n a 6,nenua

TABJ]I,IUA IV

,Ur4a0par-
MA i{[amcrp, rtu An

U7

o',

o,' o

0.820 + 0.001
I .26; + 0.001
7.174t0.00i
2. u0ii + 0.001

m
14 .38

13.44

12.?0

12. 08

5.65.105
2.38 . 106

1.20 .. 105

6.79 . 104

BbrEoP MECTA HABJ[OAEHr4ff

Mamor'rlranr,r{afl [poEoJr]nr{TeJrr,Hocrb BaTMe,rr-rr g zrorn rg4b r. Ha Tepprr-'ropmr. cccP gocrLt'ana 60.3 cex. y 
"pnrroqo, 

c orH,nnu4raort. ti""nao rr, crpeM-'Jren'I'fl ua6;trogatr, Hopony ua 
"ogion no 6onrruert B'rooTe rr Roarroxrrro [oJrb,,renpu nolr'rort {aae, ur,r [pI{coeAI4IIr4JIrrcb, rt axorre4nrlrrr4 flv;rnonoxol1 o6cepna-ropI4II' HanpaBJrfiBu"^I9T., r. copraea.na Hapcao-(Dra,cxot'ccp. x.o*ooolril,'Copraaara- (i, : 30"1{,, I --'+-Ol"aZ,y' 

";;il-';;";; rlenrparruorr
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JrI4III4I4 SaTMcrIIrIfi. B orolt oTHorrreHr{r{ [per{}ryqecrno 6r,rro Ha cropor{e Nre-
creqna Jla;lcnnoxr,r{ rr ocrpoBa Ba,naa:ua. Ognano Coprana;ra 6r,r;ra -vgo6ueiiR o'rI{rlrtreIII{LI oJrer(Tpocua6xierrpr-a, optaHrrBarlr4rI BCnoMorate;rtnor]i .lra6opa-
TOPI,II,I 14 T. I[,2 AITO I{ SACTABI,IJIO HAC OCTAHOBI,ITbCfI I{A STONf I]VIIHTE.

IJa6.nro4areJrLHarl nJrouIaAI{a, Ha Horopoi;r paauccruJrr{cr, rraBrrJrr,ouu encle-
Ilr,rqnti fIr.rnoncHori, Cralrer,racmorl ra A6acrynranoitor:i o6cepuaropr,rii, 6r,l,na
pacrroJro?rrelra ]rit roro-tsanaquoii oHllarrrre ropoAa.,I{aurri,re o BarNreHr4r,r AJra
Cop,ritna:rr,r [17] upuaegeHr,r B ra6;r. V.

TAIt.rItruA v
Cpe.lrree I'purrlulcrioe lpclrrr rralqa.la uoirnor"r rlraar,r .

l I poTqo;rrirlr e;ir,rr ocrrr lrorrr o ii 0:l3bI
Seulrlcc paccrolrrrre Co;ml1a B lroNrorll Iroruoii (raar,r .

13oelyuruar lracca

Oruoucrrue srrArrMr,rx paiTr,rvcoB Jll'urr u Co.rruqa

,ll
P.6cc'r'onlrue uoHrlly qenrpailu{ Co,lnqa lr Jlyrt,r
Ira,qr'r;'g Co;tuqa

1' :1ih 9.m3

t -51 cerr.
7^ 

-<-OO

r(16):1.6as
R(
;-: :1.01i
^Q)A :0.0C64fiO

Ro :943.9

IIOATOT OB I{A I{ H AB JI IO,UE H I4 fl M I4 I4 X I]POTPAMMA

Bnraqy npar-rrre MaJro:ii [poAoJrTnl{reJrbuocrr{ uornor,l ipaasl r.rr,r peu\l,,rr4 orpa-
I{r4rrr4TLCfl OIlpeAeJIerrl{eN{ TO,Tb}tO I4IITerpaJIbIIOi,i flpHOCTII }iOpOHbI, OTIta3a-
Drrrr4Crr or orJpeAeneHIIrI SaHoHa pacnpeAeneHILfI noBepxHo0rlloii fl plto0TI,I no,
Ha6ilIolteHulo HOJIbIICTBE,IX 3OH II OT HOJIOI)I,IMETPUqCCHUX IIA6IIOAEIII,Iii.

flrtcne npcIIBaplrrerrsr.roit c6opltu I{ rrcrrlJraHlrn (roronterpa R Jra6oparoplllt
oH 6rnJr IrepeBcaelr Ira Ha6JrrolareJrbHyIo [JroIrIaAr(]r I4 vcraHoBJreIr B He6oJIbIrIoM

IIepeRflrrHoM rraRrrJrEor{e. Paonpe4ereH[e o6flaaHnocreli Ha6ilIoAarerel:r 6uilo
CJreAvrOrrIr4M: tr{Jlr{lloBlta rlorouetpa, CMeHa AaaiFpaIM I4 ltoHrpoJlb 3a }IaHaJIoIt
i[ro'rouerpuvecltoro ora]IAapra - E. It. Huxouona; orcqerbl rarrbBal"Ioil{erpa,.
3arrrlcr, rra6JrIoAeIII4ii, pefyJII4poBr(a Yol{irl'lreJlfl Ir ero rpaA)'/r{poBr(a-
B. B. Fft.lnoHoR. Tpelrr.rpotsorrHr,re Ha6JrIoAeHu.rI, npoRoAl{Brrrrrec-rl B reqciHue }Ie-

CnoJrrrnr4x l[Heit IIel)eA SaTNIeHI,IeM, IIol(aBaJIII, iITO XOTE IIepI,IoII yCT aHoBI(II ]:aJIL-
rlarroN{erlta 6r,rn r,renb[re oALIo]"I ceHy]IAbI, IrocJre4oBareJrLHi,Ie oTCrrerbl MoI'JIII

lpoBoltr4Tr,Ofl rrr 3flrrtror{BaTbcfl oal{oe MeHbulee qepeS 3 ceH. BoJIee BLICOrtue'

TeMfrr,r pa6oTr,r NIotJrId npIIBeCTI{ It ouI46HaM B 3aIII4CII nltll oToueTax.
Cur.rian HaCr.yrJJreIII{r{ IIoJIIIoI:i {aart goflEterr 6r,tr [arL npo{. NIatnentr.r

(ua cocr,ana flynHoecHor:t o6cepnaropl4l4) ; oH ?rre AoJr?r{eH 6r,t;r 4aaarr, cl4rlraJrll
rrel)e3 fialrrAr,le 10 ceH. B TeaIeHI'Ie BCeII [OJrIrOfi tlraar,r.

flo cno;r nn1, H a rr JrorqaAxe He rr pe4rr oJ] a la.rro c b n p oBe[erII{rI o 6ulero ceItYIr[-
HoI-o (trreTa, r{ocJre BbrrroJr}rolllrfl oTCqeTa B, B. HranoHoR AoJI?fieH 6r,tn gauats
clrrl{aJr H cNIeHe AI'Ia0pan{. flo,naras, lITo R Harlp-Emtlur'ror'1 o6ctarrosne noJr}Ioi'i
t[alr.r oloverr,r 5ylyr BeCrI{Cb IIe rle]les lJ cen., a npi.Il{epllo qepe3 4.cex., rti,t

1;ctanonr,rrra ranoft noll-flAon, flepell Haor\rrlJrelrrleM rloJrHoii r{iaar,I t[o, omcT p
irarrpaunnerc-rr r{a CoJrrrqe, -ycraHaBJrIdBaerc,T nau6onrruafl HpyroBarr gua(tparua
r.r 6epercn orcqer raJrrrBaHoMerpa nlll4 3aHpblroll BarBope. Tor:qac rocJre crlr-
rrarra o rrircrylreHrrr,r no,rHori rpasrt earnop oTHpbIBaeTCfl LI npol{3BOAI{TC.fI I43N[e-

perrrre c Dt; sarelr, He Barillr,rRafl aarBopa, BBoAI{Tcfi nan6oar,urafl HoJrLIIeRarf

;1na(2parua D2, a aa neii uoc;regoBareJlbHo grlatpparilrr,r Dlu D2,IocJIer{ero IIa-
6rrogerrlrc ReAercrr qepeB toJrr,r{eB.vlo gnarliparuv D4, w roilblto rrocJre 0rol'o
Banpr,rBaeTCrr BaTBop. 

-3areu 
BCfl Cepl{.a na6lrOqenrzii.uOntOpreTC.E, HO B O6-

parrroM ITOp,EAIte.
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trllancoruo, uro uaor]lou,r rpona ue6a, o6lrcnoBirerrHbre Bo BpeM-E nornoii rlraar,r.
fJTaBIILIM O6pa:lol,r 3apeBrrlr r(oJrbrlor{, ral{yr, rrpuMepHo, fopr{3orrTaJrr;rro.
Mt,t lle IiIMe.rrI4 c[erll{a,rb}Ioro rrpr{cflo0o6.renrr.s [Jrrr [oRopoTa Roelo rrarre ro
r[otorrterpa no aallr{yr}r (r-ra yron 7-B'), qro r(aBaJrocb r{aurrvr{[ruu cnoco6itrr
yveta e{tpcmra tf oua. Crterqeul,re ir{e r{Horpyl{errra uo o6erart r{oopgr4r.ra'larvr
r.r o6parlraa YorarloBxa Ira HopoHy BaHflilrd 6rr cli,rurrioM Mr{oro Bpe}re}rr.r.

Ognano r.raura uau6o,TBrrrar{ qlra{rparua 1)2 oxna,rr,rBaer HacroJrr,Ho yi{a-
JreIIHyro or Co;nnqa BoHy, arro AJrfl rree Mo?r{Ho npene6pevr ar{rrpenrolr Hoporra;lrb-
IIol'o III3IIYqeHI{fl II C!II4TaTL, tITo BCfl IIpoxOAflxIaf qepe3 Hee paAldarlt{fl npI{-
IraAJre?HL{T I4CHlIotII,rreJIbHo {oHy ne6a. flei,icrBtrrreJrbrlo, eCJrI,l Ctrl{,rarb crrpaRel{-
JTI4BLIM cpeguui,i 3aHoH pacnpeAeJreHr4fl rroBepxnotrr,rroii flpr{ocrrr B nopoue,
rr,rne4er.rur,tii Balrnr6axonr [18] na ocrroBaHr,rrd il{rrotoqprcJreHrrrnx Ha6JrroAerrrri,i,
I{ BoclroJrbgoBaTr,c.fl Br,irer(arouleft nB aroro Bariorra r{ropuyloi,i AJrfr rraJrvtre,\}rrrrr
qacrrr nopolrLr, otltaHuqeHHoii aonor:i, IIpocrr{parou{ei,ics o.rt r{pafl conrrrla
I{o pa[rryca ,R (n conuevHbrx paAr,rycax) , a r{MeH}ro

E (t; R):{.000 - 0.189 R 0.5-0.507.R- 5-0.304,R-15, (3),

r'l1e rrarrvrrerrrae ncert fiopoHh] E (1; * ) upr,rrraro Ba eAurrrrrlv (7, crp. 6t) ,
To IOJTFT rl3Jrylrcrrrl.Fr, [p]rxoAfrqaflcfr Ha 4rraQparnry D2, cocrawrreT Merrbrrre
1.5o/o ncero uaJryrreullrr KopoHLr.

lzle tpopnrynr,r (3) uetpygHo BbIBecrr4, qro B r4r{rerpaJrbHO\{ r4BJryrrerrr4r4
cltoJr6no-Hr{6yAr cyrqecrBenr{yrc poJrr, trfpaer Jrr.rrur, Borra, Jre?Hauafl rra pagcrofr-
rJr{r4 r{eHErrrcNl rra 1.5-10.0 oT rleHTpa Corrurla. 3ro uogrnep?fiAaoTofi r4 Herro-
cpeAcrB_eHrrr,ruu {oroeJronrp[qecxr{Mr.r r43rfeperrrdtlwrl II. U. Ll1'4Oerauera vt
It. B. ItocTr,rrena, colJracHo r{oroprrrM {oronerpravecna.rr rpa}rr{qa nopoflr{
reErrrr Bcefo.Ha paccro.sHrrrrr nprrMepr-ro 1o or qelrrpa cotnrla [13, crp. 1l]].

Ta+tr'ltr o6pae^onr, c ,4ocrarorrHor,l crererrrlo ToquocTrr Mox{Ho cr{I4Tarr,, arro
u gnarliparnry D2*ru Ha6.ungaelr roJrrrno adt[enr {ona uc6a.

,I{nn npoeepHrl BaI{JrIorreHfi.s t{vgonuueoa r.r ito,:rr,rreBa Mrn BHJrroqrrJrH
rr^rr,porllaMMy na6rro4enufi ranmenllra{iparuy, Bl,rAerrFrBrrryro 3o}ry oT1'.0 go
70.5.

HAEJIIOAEHI4T.T

floro4a, rrpe[ruecrBoBaBrua.E AHro 3arMerrr{-s, 6r,rra nedraroupu.nlrroii.
B 4eur 3a,rMe_Hlr.Fr 5rrpo 6r,uo fiacMypr.rbrM, r{o flocrerreHr,ro cTaJTr4 o6paaonrtnarr,ca
Pa3pr,rBbreo6ranax, u c gh 40- cpe4rrero r.puuRurrcnoro BpeMeHtr{ Mr,r cMor.Jra
vll'ie HaqarE na6lm4enIas. Bo BpeMfi yacrlrrrrx r[as c cerepo-Bocrgna nporrrJra
6o,nr,rua.s rp.sAa o6naHon, rro rrprlr nonuort rpaae' n6rra, Corrrrla r:e5o'6r,rro
coBep[IeHHo qucro. Xonogrrue l{accIn apHTI,Iqecnoto BoBAyxa, rrpr4rreccrrlrr,Tc xo-
JroAr[,rM_ rppontolr, coSAaJrr,r BeJrrrnoJrcrr]ryro npospaqrroorL irnoc{epr,r: cr,r-
rrena r.re6a 6rrna ranor,l, Hanor-r oHa peAxo 6r,rnaot ua cenepe.

Hen.ocpegctBerllro ilepeg Ha6uro4enraenr nomroi.i rlraar,r lrur 11porr3BeJrri rra6nro-
Aerrrre r!oronrerpra.recHoro craHAapTa., AaBrxee sHa.reHrae orbpocr,t

An", : $5.1.

Ha5rrogeul'r-s notnoii {taatr 6rtnn BrrrToJrHerrr)r B rroJrHor\{ coorBercrBr,r[r
c rraMeqeHHor,l sanrn rporllaMMoii (ra6.r. VI).

IIa6,nro4erure tpotorrerltn.recror.,i (.raHI{apra .rrocJre uo.nnoiir r[arr,r ga;ro

An^:96.6.
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TA]]JIIII]A

7, cert.

,OrcroAa BuarreHue, coorBercrByrouee rroJrltoft {taae, paBgo
' Lnr:95.8:L0.8.

20(). i

200 .'t

1100 .:)

201 .11

791 .2

1.91 .2

BCr(ope roc.rrc Ha6nloAerrurr
I{OpOI{Ii, IIOfia3aJla, rITO B

IrpcAeJrax Torrr'rocTrr r43Me*
poiruii or6pocr,r raJrr,Barro-
Merpa npolroprlrrorraJrrrrr6r
rroABeAeHlILr\I fi )'c?lJrraTeJrIo
IIa[pUmeIIIrlt{]lI IIO DCeM I,IX
pa6orieM AIIaraBorre (tfur. 7).

Cuelqeulan l{yJrfl Bo BpeMtJ
Ha6firoAeHI,Is rroJrrloii rlaar,r
Hc 6r,rro. flocrolry, BBrrR

cpeAHee 3H&qelrue o?cqcToB
r-aJrr,Barrolrcrpa riprr Saripr,r-
Tolr 3aTBopcr, r{rrl IroJI)rqr4JIr.r

Iprrr cpeArrr,rx t-rr6pocon ts

paBrl{rrrn,re gr,rat}paI'lrr,r garr-
nue ta6n. VII.

Cpepuna orul,r6na oAHoro
orcqera rrBfl&rrr'rrix ta6a. Vl
r{onyqaercrr }laBrroro -F 0.7.

/l.rn yve'ra a{{enra tpoua
rteo6xo4i,rrto BlrarL oTHocrr-
TeJTEIIbIe IIJrOr]IaAlI I4CITOJlL-

BoBai{Hbrx 4lrarppanl. flo-
crtoJJr)rry B JtoJr];rleDrrrx AI{a-
tf pa rltax qeFrrpaJrbrrlJc alt-
paHrn rilleflrrTcfl rra Tpex
Jra[I{ax) IIIJ ooauru 6otce
rierccoo6pa:lrrr,tu 4irFI yqera
I,Ix U,lIIfIiilIfI OnDCAe.II,ITb OT-
Horxerrrie rJrorqaAeii ilo r[oro-
a,rrenrIlrrqgcnrnr na6rropc-
Er.{fl}r llatsrroNleoHoro t}oua
rre6a.

0
4

B

12
'1 {;

20

La t)

''r 0
44
'/r ti

183.8

tsi.z

rSS, e

2',',1 ,0

2llt. u

236.9

llp a4yr,r p o eHa vcrrJrr,rreJrfl , BirrrroJrHelru arr

r"

6ii. r."r(pr,rnaa rpagyr,rpoB*r,r ycunra,reaR gna ero
pa6oqefi llyBcrBr,rreJlbHocru R sh : r'c: 50004;

Ra:r'e*r'z:15 0004
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flo;r;rqsHrrre oTuoruer{r{E orra B aJrr4 cb pa Bgr,Ir,rrr

Dt :,1..7sa-lo.oo4.
D2

L:o'{76-l- o'oo2'

Ha ocrroBarrr4r,r qero HaxoIu4M, .rto er]rd-reHr rlroua gJrn Dl paaeu 20.8 u, cJreAo-
RareJrbHo, o16poc AJrrr rtopor{rrl

Anu:26'3 + 0'B'

flocmorltranr, H&cltoJrblio npaBrlJrr,Iro 5l,rno Barilroqeur4e rflrqonnueu& u }to-
crr,lnena o6 orpaHuqeur,rr{ noporrLr vrrroBrir,r nr{aMerpoM n 2". ar}rr}renr {)ona

TAEJI14UA VII

Jlr,ra()parNra I o,ono. o,
I

Dt " I r7.r{0.:,
D2 . I n.o*o.rL
D4 ........1 2.3+o.oI_

gna D4 6y[et panell, o.IeBI,IAIIc, 2.1. +0.1, yro B r1pe4efiax roqgocrr.r rr3r{e-
peuur,l cooirBercl'Bye.' uaSnro[eu]roMy BrraqeHr{ro 2.3. 3.ro [o&TBelr?r{Aaer rroJr-
HyIo 3anor.rr.rocrr, rrpr.rlr.sroro HaMr4 crroco6a yuera {oua ue6a.

Ilepeli4em rerrepb $ Ialrr,ner,iruell o6pa6orne, B ra6r. VIII rpr,rBe,qeHbr
na6mrogenran Co.;rrrqa, Br,rrroJrrreHr{bre c r:pa;larlraonnoi;i 4raar}par:nroit d,,
lo BarMer{[rr r{ rrocJre nero. B neltnor:i rpaQe oroit ra6;rlri1]rr[aHr,rcpeAHe-rpur{-
Bl.Iqcnrre MolrerrTrJ na6rrogcuur,l, no nropoi'r - eoafiymHr,Ie l.raccbl, n rperr,eft -cpeguuii or6poc Ars Conuua, flpr{BeAeuuurrt H o.r6pocy {orouerpravecnor]o
crarrgapra, coorBercrByroueMy nonr,roi,i {aee (95.8); HarroHeq, n uerneprofi
rpa$e naHr,r paBHocrrr B BBeBArrrrrx Beilrdrrr4Hax Me?r{Ay Conuqelr u cTaHnapToM.

TAEJI14UA. VIII

- ' -l 
'u.' l@

hm
932

43

59

{1 39

t0

L2 29

49

15 1,8

t6 26

r.299
7.291

7.293

1.359

I . t+5!t

1.507

127 .6

127.6

129.0

724.4

121 .?

119.6

91.5

61 .3

m
+0.31r
+0.3rr
l-0 .32:j

+0.284
+0.2e2
-10.260

+0.241

-0.050
-0.384

Ha ocnosanr.rr,r ra6n. IIII crporzM Jrtrr{r4ro Eyrepa (BouEuer) (ipnr. g),
Arr"E ofipegeJrerrr{fr noropoft no;ryqns11 rro n{ero[y HallMcrr],rJ_rrrx HBa,qpaToB

Lm:o* .7J3 - 0'.326 F (ro)

-+_0'7x.006 + 0".003.
7 \lasecI,, itpLrMcfiofi acrpoo. o6cepB. r. I, q. 1 97
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Cpeguac HBaAparurrrrafl ouru6xa npelcraRJreur,rfl o[Horo lra6nrogeurn
paBHrrerc.a + 0'.006.

tr{nrepnorzpyfl rro {opruyre (4) ua MoMeHr no.nnoft {aau, Haxogrrtr
Lrnr:0*.13\, ornyla or6poc gna Conuqa roryaraercfl (uolrua, qro [ilfl
crarrtr{apra An": 85.31 raxr{M:

Az'o:108.1-11,.4.
flogo6uan rrHTeprloJrfiqr{fl BrroJIHe Bar(oHr{a r4 B cryrrae MoHoToHHr,Ix rrBMeI{e-
uuft {anrolJa oficrl4}rnqrrrr, xor.E BAecb \r 6y4er ullerr, Mecro nonopo,r ecert
lrtrnr4u Eylepa B rIeJroM npr upll6,rr{HrerrHoM coxpaHer{rrr4 ee rpruonuueft-

I
r
I

t-

"rl r,, I
r 0.a00 i1
. aaoo l \*

i\
.a200 l_ \
* 0./00

: 0.000

.0./00

- a200

- 0.300

- 0.400

to /.5 20 25 A0 J.5
r(r)

(Due. 8. Sncruuxqra B AeHL gatMequa

Hocrr4 ttg] . flpyroe AeJro, ec,rrm B MoMeHr rroilHor'r {aar,r rponsorr]eJr
cnaqoH R Blrar{eHr4rr IIpo3paqHocrr{rBepHyBrxertc.a garelrHcBoeMy r4cxoAHoMy
3IraqeHrrro, Ho, xaH rronaBr,rBae,rnpe[Bapr4TeJrr,}Iarr o6pa6orxa cleur4aJrr,Hr,rx
sa6rroAenrut, roctherennr,Ix n Copranara flynxoncnort ancuegrzqraerYr, urara-
E(oro r{BMeHer{rlrr aucTlrrrnr1rlr4 Bo BpeMfl rrorHoii {la,ln ue 6srno.

Ecnu cnerrpa:nrnaii,l cocraB r4BrryqeHr4r,l nopouLr u Conuqa oArrHaHoB, ro,
cpaBHI{Bafl o16poc JtJr.rI HopoIIbr I4 LIHTepnoilr.rpoBaHHr,lr"r Ha MoMeHT noJrHocrr,r
or6poc [,ns Co.nnrIa, Mr,I ooBeplrel{Flo l4cr(Jrrorrru\f RJrrrfrHr4e Enorrdr{r{ur{r{. Ecru
lrre cocraB I4BrryaIer{}I.E paaruqeu. rona6rroge}rrrfinopoubr lr Corurla seo6xo-
IItrMo pegyulrpoRarb one arlrocrltepbl c paBJrr.rtrrrbrMtrr BlraareHrrfrMrr {axropoe
eltcT14H ItUI'I I4 .

Mr,r ocrauoBlrMofl Ha nepBoM rlpe[rroJloxrerrr{rr, xoT-t, nan 6r,tno \rxre oTMe-
qeHo, Borrpoc o To]ftEecrBe crrenTpaJrbrouo cocraBa raaryuenur:i Corurqa u Ho-
poHr,I Bce erqe I{e peruelr [7, crp. 68]. Bo BCrrnoM cryarae ceit.rac uti He
IdMeeM eUIe Ha[effiHoro SHaqeHI4.fI [JIfr rtoirop-Sncqecca rtopoHEl, e0Jrrf Ta-
Honort ,r cyilIecrByer Boo6ule.*

flpegnonarafl, rrro rlBer Roponr,r rr Conuqa oArrrraroB r4 rrcxogf r{3 r{ar-rJ[eu-
Horo Bbrrrre Brrar{eHr4.fl 4;ra roa{r{rraqrreura ocua6nerlnn o tpaAar{rrouuoit gua-

'F Ec,tlr r{opor.ra Hllccrree Co;ruqa, ro oaa 6yper 6o;ree c;ra6oir, rrcM loryrraercfi t]pr.{
rrpcl{troJroH{eru,rra o6 o71r.r.raHoBo}r ee llr}ere c rIBeroM Co.llrrla.
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tppamrorl d', (Ta6n. lV) , naxogurl,qro ot6poc 4ra Conuqa rpa ero rpsMou
rra6nto4euru 6tu 6tt PaBeH

An":(6.1+ 0.2).(07,

orny1a [J],rr rrHrer-patsuoi;i Berrily]IELI na6nroger'iHoit eonlr HopoHbI [ofiyqaeM
B [OJrfIX COIIIeqFIOIO U3r)rqeilI',Ifi

Eo (..015; 8.67) : (0.43 + 0.03)' 10-6'Eo.

HaAo uuc,rr, B lrtrAy, u'ro CoptaeaJra llaciloJroirrella rlo ]ia qerlTparLHoil jrtrrllul{

BaTMe[r{rr. Paccrosulre r,re?rrgy r{€rirrl]ar{Ir JIYnnr u Co,lr'rqa cocraBJrflJlo R l\'I{l-

Melrr rrorrllocrll oltorlo 0,006 RO (ra6n. V). FIe rllencraBnfler oco6oro rp.\rIa,
lprrrrfrB Tor I,IJII,I unoii eaHOu pacnpeAeJreHrlfl lloBepxlrOctiioit flpKOCrI{ B lto-

poue, paccrrr{Tarr, IleAyr{qi{ro n rler{rpaJr_r.Hoi;i iluHIrI'I. OtrliIaito qelecoo6paallco
rrpegBapr4reJr6llo OqelII{TL ee rtOpAIOX. .[lX 3?Ol'O IIOCMOTpIIIM, HaI( I'13M0I{I{TO,'I

BLIaqerrr4o riHTeupaJrbrroit ne,nuqr,rurt rra.6nrolelrlroii eonlr , ecJrlt! YlIeHLlrI'ITr)
paAnyc ce Brlyrtlenrleii r-parrlrilsr rra 0.006 -Eg. flonrelracs {opuyuoit (3),
rIaxoAtllI, aITo rillt,I aTot{ lrHTet'l)&JTbH&FI BC,llI4grIrIa I'tSnlOIrI4TCfI JIr{IIb I{a

0.02 - {0-6 86. I4a-upocrei.i'u.rr,rx reoMerpr,rqecnux coo6paE{eIIr{ilI RI4,4H0, rrro Haii-

[er.rHoe I,ISMeI{eHI,Ie }ie MeH(]o r{eM B ABa paSa [pLrRooxoJ(lIT IIHTepCCyIolIIyIo I',Iac

p"O)r*rrurro, OtcloAa Mo?ItHo SaIiJIIoaII'iTL, qTo [pI{ cI{eiqeHI{I4 I],eIITpoR Conurla
, ,rlyrrn rra 0.006.R6 pofi]rnrlrra H Uer.rrlla,nsi-rort JTIaFII{I{ earmcllld.s ne upenaoit-

ler 0.01 . 10-6. H.-,r, c.rregoeareJrrrrro, Hrir-ianrlx ocnosarrprilt rrpoBoArrrl) [eTaJrr,-
r,rLre BErarncfieurrfl, ecJrrr yqecrL o5t11r1g ToqHocrl) orrpcl(eJreFlTtg rauterpansnoii
BEJII4tII'IHIJ ITOPOHbI.

flpunogx [oJryr1gH11ga. nr,Ilue na5nroAerrHoc BHaaIeHI4e [fifl I4SryqeHl4rr lio-

llor{i,r no Qoprqrae (13) n crar{Aaprr.roit sorre (1.030; 6.00), IlorlyqaeM

Eo (1".030; 6.00):0'38'10-6' 
:

O.rerrb 0yrUecrRer{}ioj,i snrgercfl oIIeHIta omra6nra, uroorzuoii [prr aroM peAy-

rtrrrpoRaHr.rr.r, r,r ort1rr6mlr, ilpor,rcxo[rluletYr o'r yr(JroFIeI{I'rfl Ircrulrlroro 3aI{oHa

pa,CI]pe[eJIeHI4'{ ,{llHocTI4 B ltopol]e Ann AaHHoro tsaTMeI{I{'{ oT llpfiHflToro H-aMI4

cpe4Erero pacrp(-rAerrelrrdrr 1To Ba-vn6^a1),. J[r-e aroro ML peEyIIIlpoBaJrI4 na6nlo-

[eHl{oe I]aMII BHaqeHue g:nn 81, (1.015; 8.67) n oraIIAaprllor'l aoue, I4cllorlbai/fi

paSJII{qIILIe 3aI{o}IIJI pacI]peAeJIeIII4fI fIpItoCTI't' n.pepIMyIqecTBeHHO Te' ItoTopLIe

ocHoBr,ri]:rroron r'ra ua6JrIoIIeHI,II'I BI'Ilr'i'perrrrer'i nopor'rr,I. Ars paocMarpullacuoii
pe[ygr{I,{i1 pe111a]o1q)rlo poJIL l{l-p^aer pacrpeAerlelll4e flplio61u 4o t'060 'R6,
r. e. B0ero irlrrib IIo t' or xpaa Conuqa. Otcrc4a flcHo, qro 6eeycro-nuo nago

lecrrfiroarfitL rrB pacc][orl]errr{rl tr{3Becrgr,rii ganorr rJaJ{eI-IlIJr flprtocrlr -(/?o-1)-',
noropr,tii BaBeAoNro rrnp"rro", 6urs cnpa::CIJ]IIB.IM Y 1.pafl Connqa. AaI]ai:I

4nn ilero 6ecnoueqrto 6o"'ri,ruoe SrIaqeIII{e IroBepxIIOCTnor'l RpnocTll I{opo}Ih1'

14CIIOJr.-r,3OBaI{Hrne i]aIiOlIT,I ?I pO3-rr'r[LTa'TLI T'Ix IlpI4il{eHeI-II4fI IIpI4BOIIeI{Li

s ra6.,. 1X. 
T A 

' 
ir tr rJ A r\

ABTOP
I ;alron pacflpe;1oficltTrn I En
i nptrocrrt n Iroporrc I (1.030: q.o!L

Teunep (Turner [20]), IIerrut ra Hrxomcon
lfettit,' Nichols<in l9, crp. 2t9l) ' : ' " '

IOnr (Young [2{]). .

BexHep (Becker [22])
Banaroncnraft u flepeueuxlIn [23], I4eHsafll

99

- fto-o
D 

-Re,

- (J?o - 0.72a)-4

.- (RO - 0.851r)-3

0./r{.10-G
0.39

0.38

0.37



) flofiyqarcx{I4ecs BHarIeHLr.fl BecbMa 6;ruaxu rreffi[y co6oft: pacxo]fiileHnrr
Ho rrpenr,ruaror 10o/o or rloJry.terlroro ro {opruyre (3) . floaroiuy Ba Mepy or-
rrocrrreJrLuor,l orure6nu pelIyHIII4r4 B craHAapTHor,i gone r\{r{ rr [pr.rN{eM BH&rrelrr{e,
paBlroe 10o/0, Vuutr,IBarl ETo, lroJryrraeM onoHqarerr,]ro, rrro r{HTer.liaJrr,HaJr
BeiluquHa crarrAaprHoft sour,r HopoHr,r 9 urcrs Lg45 r. paBirsJracb

E u(1,.030; 6100) : (0.38j-0.06) . tO-o

SA.ITJIiOtIEHI4E

Era nefiusuua BHaqETeJrbHo t{enrrre nouyveuuoft pauee nplr Soroanemrprr-
qeomux rrsMepeH[rrx, fiaH aro BDArro rae ra6rr. X [7, crp. 67].

TAE.TTI4UA X

,{ara aarineutlR ,r"u,rroorruou 
l"u*#H?'u'l;,igll3lei;I

1.02\;
1.056;
L .021;
1.057;
1,.01,5;

0.9(7
7 . L!r1
0.969
1.197
0. s85

Ep
(1.030;6.000)

0.91.10-6
0.62
0.82
1.08
0.38

8/t 1918 . "2olIX 1922 .
2Lll 1925 .

8/I t937 .
9/vII r945

I(yuq, Cro66nuc
Epnrt'c
I{yHq, Cre66r,rnc
Cre66unc
LInxonon, Hlrnoaona

?.501
10.351

7.501
5.631
E. 671

B ra6n. X npuneAcluil ToJrbno re {o:roaneHTpr4rrecrrlre Ha6lrroAeuurr, ]roroprie
BLIIIOJIHeHEI C xa.rtaiilrltuta {torclanemel-ITa}M, .IrO o6ecne.rl,rBaJro oAr'ropoAHoOTr,
(tororuerpuuecrtoii cl{creMr,I cpaBurlBaelrr,rx ua6nro4euur,l. floryqerrHEre I{aH-
HLIO, IIO HaIIIOMy M]IeIItr4lO, C [IeCOMHeIII{OCTbIO IIOAl'IJep}I{AaIOT HaJ]IIqIIe SHatlu-
TeJIbr{blx ugnregel{uft IIIITeT-pailbEor'1 neIn.rr4nrJ noporlrrl.

tt0
1/0

1.00

0.70

0.6A

to-8

-t00

,*

-0
A/t0
0.00

tgtS tg?0 /92t /!c0 /935 /940

(D u z' e' t " "t# ::lrl,rtHt; 
o#r"#t,[r pH ocr, n o p o HbI

flpr gucnyootrr4 paArroMerpuqecnux ua6arcgeulrft ropom,t 2t ceurn6-
pn l94l r. 6r,I;rro 3anoEospeuo r-rarr.rqre uaBrrcl{Mocrl,I I4r.rrerpaJrrsorYr eenr.rqr.rusr
Hopolrbr oT coJrr{eqHoit 4ea.reur,Hocrr{, Beragy 0Toro Ha rpur. 9 conocraBJreHbr
,[aHHr,Ie :ra6r. X co cpe4rrr4Mr4 roAoBb]MI4 qucrar,Iu Bo,rtrpa (Wolf). Sror ueprerx
He npoTI{Bopeql,rr BbICnaBaHHoMv rrpeqrroJroxreHl4Io: qer:ic:ronre,nbHo, nopoHa
1945 r., Ha.6rIoAar;uraflcfl lrepeB rog rrocJre [II{HIdMya{a, or(aaaJrac6 BHaqurerLHo
cila6ee, venr ua6uro4aBlrafrcfl B MancrrMyMe 7937 r. TaHra,u o6paBoM, [{6r rrpr{-
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xoEffM H 3ar(JlroqeHrrIO O peaJrr,HocTI{ 3HaqfiTeIIr,fiErx I{BMeHeIIUi,i I,IHTeIpaJI},HOfl
RE[I4III4HbI IIOPOIIbI, A TIMEIIHO: B DIIOXY MAHCIIMYNIOB COJIHEqHOft 4ENTETT,UOCTT
nopo}Ia -flprre , a B 3[oxy Mr,iHr4Myr{oB cra6ee. ,[,;rn olrouuaTeJlbl{oro olIpeAeJle-
HI{-g xapaKTepa Tar(oii 3aBr4crrMocrlr EreJraTeJrr,Ho npoBecrl,I Bo BpeMfr rrpefi-
crofltrlrrx BarNrer.rrdii Ha Harrreft arrrraparype czcreMarfiilecH]Ie Ha6lrIo[eulr.fl
HOpol{rr, AOIIOJTHI{B mX r1 r(OJropuMeTpr4rrreonIanrlr na6urcAelrrrfiMrr.

B aarilro.reHue ctrrrraeM cBor{M nprr.rIT}IbIM [oJrl'oM BEIpaaldr], 6narogap-
Hocr6 Haqarr,Huny aHCrre[I{rII4r4 flvrtxoscmort o6cepnaropulr npoQ. B. A. Itpary
r4 ero BaMecrr{reJrlo [po{. A. B. MapxoBy 3a 3a6oT],I IIo opraHlr3aquu o6regll-
r{eHHoft DHcleAIrqrIIr n Copranara.

B;rpamaeu ran?fie 6narogapuocrL Airpenropy A6acrylrancmoft o6cepra-
roprrrr tr. It. Xapa[Be Ba rrpe[ocraBrreHr{e B }Ia[e pacnop.rl]Herrrle BCex BoBMo]n-
nocreft o6cepraroprrvt Wrn ycoBeprrreFlcrBoBaHllfl I,I ffccJreJloBaHl{ff r(oporlaJrb-i
Horo afier{rpo{rororuerpa Bo BpeMrr naurerb upe6srnauufi Ha ropo l(ano6rnu.
Mexanr.rny A6acryuar.rcHoii o6cepBaroplrrl B. B. Baxpony lrrr o6.saanr,r rro-
Morrlrro B rrogroroBne naruefi alnaparyprl H na6trogeuulo BaTMeIrrn n s A6a-
cryMal{m z s Coptanara.
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PESyJIbTATL,I HABIIOAEHl4fl CIIEI{TPA HOPOHbI t9 mroun {936 r.

BBEAEHI4E

Ha6.nropeulrfi rroJrHoro coJrHerrHoro BarlleHurr t9 luous i.936 r. s ON,tcHe

lporraBoAr.rJrr4cb AByMfl oAuolpr,rBMoBbrMrr uIeJreBrJMr,r crertrporpa{arrr,r. ogun
rds IIux 6r,rr ycrauoBJrerr ramrrM o6pasom, r{To6bI trorytrfiTb ctrerrp BAoJrb coJr-
Hetruoro ar{Baropa, uleJrb Apyroro cler(Tporpa$a [epecexalla I{ucH BAoJrb

I{traMeTpa B BbrcoHr4x rflr4porax.
B arcuegr.rqfirr rrpwrrt4luailrd yqacrr4g I. A. IIIaftn, B. A. Aur6nqnraft r,r

II. O. IIIafin. B arofi pa6ore Aarorcfl peayJrbrarrr uamepeulrft cler(rpa nopour,r,
uoryqeHHoro fipr rroMorqr trepBoro clenrpolpa{ra c gr.tcnepcr,rert 36/A rvru

oxono [Ir.
102

r. A. UAilH

flpraoognrca rJraBHbrM o6paaonr pe3yJrbrarll cflel{rpo0oroilIerpl'lqecHoro I'ICcJIeAoBaHI'rt{

oMr{ccrlonr{blx,lttrufr cnertrpa BnyrpeHHeI-I i{opoIIrI.
l) flo:ruan lrrrreuclrrnocib Etrr,rccrrorrrrbrx tuttrrai.r ueuflercfl or oAHoll o6.lacru HopoHBI

x gpyroit Ir or sarMenl{tr H 3arMeIII{Io (ra6ri. I).
iiCpanner.rue cneHrpo(torouerpr,rqecHr,rx LrBMepeIIrIrl cnelirpoB 1929 lt 1936 rr. BbIEBrHer

Bnarrr4TefibHylo pa3r{r,rr1y B orrrolreHlrrr r{I{TeHCI,IBHocret:i aur,rccLronnblx ilI4HuI:i (nanpr'ruep,
5303, 6374, 3801, 3987 n 4086).

3) V6rrnanr.re r.rnrer{crrBHocrr4 Dr{[ccr,rorrHux nI,tnr.rrl c paccroflHl{eilI or lipati nlICHa He

nponop{r{orraJrbuo coorBercrBenuor{y y6rtnanltto I{HTerIcI,IIIHocrI,I HerIpeplrllll{oro cnel{Tlla;
ll)a[rrellT SHaqllTeJlrrlo ublil]e AJrfI ,;ttlIIl'Itl, I4CIIJIIOrIafi, nepOnrno, 1r231.- 

4) Ha6,lrogaeMble vl{JroHerrr,rrr B r{pr{Bbrx r,rBrIeHeHI,Ifl I ItreI.rcI,IDItocrtI lttlrrl'tti I{ HenpepblB-
ltoro cnerrrpa c paccrorir{r,reM or Hpafi [rrcria [oJIiI{Hi,r 6r,Irr, npeir(Ae ncero llplInI'ICaHbI Jro-

Hafl r,rroMy arlrrlexry.
5) Pea.nsnocrs ua6:rrogaeuoto 3aNreIrenr,rn n napacrallIrII I{IrreIlctlBIIocrl'I 3]{I'ICCiloH-

lrsrx irnurni,i l4Jrrd Aa?fie ee yt{er.rrrrxeHr,rfl B rlpe1eJlax 0-1'colnrl,trelrua. To.truio }Ia ocltoBa}IlrI{
HocBerrHblx coo6pa?fleHr,rfi Mo?r{Ho BarroAoBprrrb rraJII{qIIe yr,IeHblxeHl'IH I,IIII'CHCI,IBHoclrl,I AJITI

paccrorr.rr,rfl rrer{brrre 0'.5,- 
6) 14arrteueutre r4rrreFrcrrBrrocr?r HerrpepbrBrroro cilelirPa B flpeleJlax 1-G' ue o6ltapynrtleaer

3al,reTrroil Bar][c!]x{ocrl{ oT A.rII'II{BI BOJTHbI.

7) flnoruocrs n,rarepr{u, orBercrBeHHoir sa uenpepr,trt*tir cncHtp (e,lentponr,r), l'IeHflercFl
or 1.6X108 go 0.3 X 108 I npege.nar 1'.5- 5'.5. COor:nerCTByIoqCe lI3l{eIIeIIlIe [JIn qa-

crr.tl, ortsercrBeHHr,Ix 3a ot\Illccl,Iolrl{rre nI,IlruLr, n 6-7 paa 6o.rlrue.
B) tr4alrepenr,r ErII{IIrI BoJIH Dr{trccl{onHblx;rr,Iur,rir 3801, 3987, 4086 I'I 4231.
9) B cneHrpe nuyrpenHeii riopoHrrr ue o6uapy;xr,rBaerca I,I c"rIeAoB JITTHI,II,I rorJloulelll,Itl

K u Il. Cpanuelrlre c Bblrrr{cJreuHbrllr rrllo{)r,rJre}1 ilpr,rBo[rlT Ii rIoJIIto]Iy pa3llorJlaclIm c reolltleit
TeITJIOBOIO I{DI4}IteHIIFI ClO6OErtr,tX EneI{TpOIIOR, llaCCeIIn&1Orr1I,II COJIIIe'IubIiI CBeT.



I.uanuoi,i rleJrr,rc Harilrrx g 6;rroAeunrYr 6srno noilyr{eHue crrexrpoB BHyrpe}r-
Hei,ii lr cpegueft HopoHbr. E"uarogapr rol.lrir{l\{ o6.naHaM eo BpemflBarMeHr{Fr,
irolloHa rrpocrr4paJracr, ire 6onee tIeM na 'l'-9' oT I{parl AI4cHa Aa?r{rl B l{ar{-
6o.tee apnoii .racrlr crreftrpa. IIaura crrenrpor]pauMa ryqrue BCCrro [o[xo/Ilrr
I(Jrfi cneHTpOt[Otolrerpr,rqecf(ol'c I,]cOJIclIoRarIufI 3MI4OCI{Onur,tx ruuuii n cuenr.pe
rnytpeuueii HopoHt,r.

I4ao6panteur,re Co,nurla Ha illc\Jrrl cflel{rl]ot'pa(ra uo.n,t,.ranoc6 rrprr rro}roulr
rleJrocrara ra Teccapa o {ronycur,ru paccroflIrrlem 600 nru ([nalrerp lrao6parure-
Iru, 5 uu) . O6r,ruuarr rrleJrb 6una sartenena ooo6oir xIeJr610, cocroaulert r43 AByx
oTleJILHbrX IrOJIOBrrHOrt, TaH rrTO Mo?fiHo 6r,tlo oguonlleMeHHo [OIyaraTb, c pa3-
ura.*roii urraputroii lrleJrr{,OI]eHTpI,I aana4uoi'i ra Bocro.ruoii .racrer,l Hopor{rrr
(0.035 [rfl Bocroqnoiir qacru lr 0.050 AJrfl BanaAIIoft). MurpeArroJra]raJrrrnorry-
tlflrL olenrpri Bocrorrrrori u aauaAnot:i .racreli nopoHr,I c IlaBJrrryHoir rlrororparplr-
qecxoi,i [JroTrrocTr,Io, o;1uor,l - 6onee rro[xoAflqert 4ra I,rByqeHlrfl aMr,rccr{or{Hr,rx
nuuuit, [pyroit -- IUrfl nunr.ri,l rrorJroul,erllln. Nhr rroJrr,BoBaJrr4cr, oco6oii Hao-
ceroirr, rroaoomRrouler-:r rror-vqa'r]E, oAHoBpeNIerrI.ro (lotorparflrvecKyro r4 tsr4-

ByaJrLHyro o5J]acrn creHrpa r{a AByx paBrurrHr,rx rrJracrrrrrHax, nr,t6npaa
rrara6onee qyRCrBureirbrrbre Arrrr coorRercrBenuor,f o6nacrr.r (lmperial L200
rr IIford Hyperscnsitive panchromatic).

Smcuoaraqr,rn 6r,rna naqara qepeB t0 cen. rrocJre Haarala no;rrroir r[asr,r u aa-
norrqeua aa 10 cerrl, I{o rperEel'o Hor{raxra; o6rqar rrpoAoJr?nl,rreJrrrr{ocrr, ee
6t;na 120 cex. f{.rrn narra6ponnlr rlJracurlron 6r,r.;r rrony.reH prrA crrenrlrorr
JIaIIrrLI ITpLI rrO]IOqI,I TOI'O ?Ite cfieltTllorpa{a I4 CT}rlenqa'r.oii rqe.n1.r, ,I{,;rn Cpan-
rlcHrlrr 5r,r,;r raH;ne ilo,nyqg11 prr11 cnenrl]or Co:rnl1a.

O6pa6o'r'na. na6,rrogenuit nenacs [I)rr [or,Iorul{ ci}Mol]elr4crpirpyrorqer.o r{r4-
nlio(roronre.rpa c BaHVyNrFrrrM repMoaJreMerrrorr; 6urm nocrpoeHrrr IIRe xapari-
.r,eprrcrrrqecHlre HprdBrjre g,nR o6.nactefi 3800-4300 u 5300-6500; o6e rre o6na-
pVlItI4IlaJIII B YItaSaIIIIIrIx rlllelteilax rauetuOii llallr,{Cl{N{OCTI{ o1. Arrr4r{r,I BoJrr{br.

CIEHTPO@OTO},IETPI4qECI{OI] IISYTIEIII4E ET{I4CCI4OHI.Ii,IX JII4TII,{i,;I

S 1. B I,IccJreI[oRaIII{i.I 0MI4c0r4oI.IIILIx JrItHIdit noporrr,r nrr,r o6parqaJrr lJrar]rroe
Brrr4N{a}Iue Ha uirYqeIIIIe rr:lnielrc'rrraii I{iIT0IICIIBIIoCTT{ OMI4CCI4OT{ilrrrx yrntrreii
rtart (rVHHquI{ paccrot{IJlltr oT HPar.I IILIcfia rI Ha cpaBllerrr{c c cooTBercrRer:rEbrlrr4
I'rBMeHelII4fIMI4 Il lrefipcpl)IBlrox,I t]flenTpe s Toi,i flte AJTI,III0 BoJrH6I. f,raenaa qe,trr,
3aI{JIIOqaJIaCB B BLIfICIIeIILIII{, I{3NIe{IfIeTCfI .rII{ IIJIOT]IOCTL Ma.repr,Ird, OTReT-
OTtIeIIHoI'1 lla DMI,Tooll()HHI;Ie JrI'iIlIII,I I,I 3a }IOIIpepjilBllr,Iii Cnentp, IIpOIIOJ)III4O-
IIaJTI)I{o paccroflHl4lo oT Hpar{ AI{ci{a. IrIcc;ncAosanocrr .r3r{?fio IIocT]oflrro,tRo
u Il,f c II cI{ B Ir O C.JtI{ D \{I,i C 0I,I O}III hI x nU rr r,ri,-i.

B cuert'rpotpoToxloti)tiqeclii,Ir ricoJICr11oBattli,lx HopoHr,r .rpeerlr,ruai,iuo Rar{Ho
.yqI,IT6IRaTr, B).alr, OT IlaCCCsrrrrOl'o cBeTa. v.rcc.rr, ec c Iro,;rrroi;i roqnoc,rl,io senr,-
an. flpu cpaBrreHr{r,r arr4croro tlralrlua.. rra crrenT]lor.parrMe, lofiy.renrtoft o?
r.tauu6ltaqraor-rlrorli ualrlbl, c qL{crlrtlt r}urr,uolr, oooTBeToToyrorqglr rrpr,r6ra-
3I{TOJIL}IO rIeI'ITp}r JrY}IHoI'O [IICrta, OIta3T{BaeTCrr, rrTO qna 6Onrurer:i qaCltr.r uaN{e-
pcHrIInx o6ractei'ir OIIefiTpa oTI{JIo]:IeIII4e raJrbRaIIoMeTpa r IIc]lluoM cflytrae
B0cro Ha 3 llu si,rure rIpr4 roJrrroM oT6poc,e n 60 uu. ,3'ro ynaar,rsaer rra To, qro
atpr{rcHr ByaJria or pacceflrrrroro cBcra n o6rqerr lrar, O4rraxo B rlexoToprrx cJry-qarlx NIII BtsoIIr{rrI{ rrorrpaRr(y ilo dJopMyro-. Illna-prtrurrrr6lla, larrprrMep [r'rr
xuttuir 4231 , 4566 rr orqacrrl gra 4086, 5303 ri 6:174 Ul, o6r,rqno ?ne r,rrrr He
rIoJ]T,3OBaJlrrCb trIJrr.I raar,rellerrnii rr;irri,rj,i rr rleilpepr{.rjrroto OIcr{Tpa HrTSHrlNri,r
lJroTrrocrfiMr4, fiot'ra IIoflpaBr{a B& nlrn;ry5 crArroBr{Tc.s .rlyBcTBr,lTeJrruort. .I[naqilcro'r, cooTRercrBvlolql4x lrau6oJlee cIl"rlblIIJI[{ xporroc(tepu6rM J]r,rrrr4flNl, }.H&-
aanHlri,i a{r}exr Beffrlrt, Iro IIJt-s Mllorr{x r{opo}Ia;rbHrnx t1turaii oH Frt{qr,o}rrerr:
roJrrrro lrfiHLr\t 4231 ,5303 u 6374 4aror c.ira6r,re cneAtr rra Ar{c6e ,Ilynr,r nenol
cpeAorBeHno onorro er.o Hpa.fl (t[nr. t).
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Irlauepeuua rrpol,l]Bo[I,rflrrcb cJreAvroqurt o6paaorr. fl.,r.rr Ha]r{Aor'r Jrl,I}rr{rl r1 oo-
ce4ner,i qacrri HelpcprriBHoro crer(rpa ro.rryqailucb no t0-20 unrporloro-
rpaMM. ,n,,nx orgenr,nsrx .Iacreii JrI{HIII,I Bbrarl{cJrfrJracr, DrtRI4BaJrerITHa"E uI{pIdHa
uJrr4 rroJrHafl I{IITeIICI{BH0crs lV : lJd}\, Br,ipa}Irell]Iafl B aHrcrpeN{ax Henpe-
pr,rBlroro cnenTpa. Sror cnoco6 6onee grltlrnr,trt, uo 6onee uorur,rtl, IIe?fieJrI,I

nyrr, nr,t6panrrr,tl:i lpotpllauou (Grotrian), no'ropr,Ir:r I'I3yrrar orHoctrll€Jrl:Hble
rrHTeHcr4BHocrrr aMI4cclroHHrilx ;uauur:l uo o4aoii IruHpo(tororpaMMe, rroflyqeH-
uort 4ra olllegerreHHor"t slIcotsr (2'.5 or Itpatr iiricxa). 4"o uB)/ueHLIfl u3Me-
HeHr4"s I{HTeFTCI4BHOCTI,I BI{OJI6 JwIHr4rr B SaBI4CI,IIIOCTI4 OT IIaCCTOT{}II4.fI OT Hparl
Iporpraau rlaMepfrJr na nriaxpo$oror{erpe laprualla pflII oyeHr, v3nrrx froJrocor{,
pacrroJrolHeHHllx BAoJrb ;IrI{rIIliI B ee cepeAlrue [2].

,[ua cpanneHl4fl I{HTe.trcl{BHocrrl l]aarl,Iqr.rrrlx BMIrIocuoHHEIx ilr,rtrur,l utt 6pa-
Jrrr 0pe4Hee Br-raqeHue rra l43Meperrrart riorr.rort I4r{reHcl4BHoortrr, Ha paccro.flrr?rr4l

(Du,e. 7. .T#lJg33nn e o6:racru

i.'.3-t'.8 or Hpar{ Coruqa (ucupau;raa coorRercrBenunu o6paaou rra6nlo4elrnr,re
paccro-riHrrrr or nparr Jlyuu). B ra6n. I garlar peBvrrr,rarbr AJrrr BCex JrI4HI4it B Bo-
croqrloii qacru nopoHr,r rr rorrbr(o gna 5303 v 6374 n aauagtloft. tlro6l,t cEeJrarI)
peByJrr,Tarr,I cpaBlrl{MLIMr,r, rioJrHLIe r{rrrer{c?IBHocrll JrIrHr{Ir 6r,tru yunonteuu
na r?(I) - paclpeAeJleHr.re aHeprrrrd B cofir-rcquoM cnenrpe B rrpollaBoJrrlHrrlx
e/IrrHrrrlax (crou6eq 4) . Sror crro0o6 [orycrr,rar, rrocr{oJ]r,r{y, col'racIIo ilpldHfl-
ToMy MHeHI,rrc, pac[peAeJreHae Brreprr4rl, uo Hpar,lneii Mepe Bo ruyrpetruerii xo-

TABJII{IIA I
If onruu e uHtneructl ytro ctnu gwt t, c cLL ottul t t, .auruuii

,Unra i{ Mecro uaonrolenua

3801
3987
4086
L237
/+5hh

5303
637t+
6702

SanaIHaf {&crr, r{opoHr,r
5303
6374 - ll r' I

* O.lenr rreyBepeH]{o.

re36 L,r, ll ,nru
oMcH I Cyruarpa ll oucrrttr

B octoilrratr qac'rb rrop oHLr

0.7
1..1
0.2
0.7
0.3*

18.3
9.4
1.9'r

5.2
2.8

<0. 1?
0.2
0.3
0.8
0.3

2.0

lt 5.1ll r .)il""
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4.5
8.6
1.8
6.4
3. t*

|q.L
1.4
,1.3{,

<1.0?
1.8
2.6
1.0
3.1

q, q

qq

r'.J

1.0

L.7'l
100
40.9

<0.4?
0.7
1.0
2.6
t.t

100
fl .1
5.tr



poHe, coBrra4aer c llacnpeAeJreHrlerr EHeprrrrr D cner{Tpe Connqa. B cro,n6qe'
(j r.rr.rteucnnrrocrb ,rrrrHr4rr 5303 6r,ina ilpr4lrflra ea 100.

$ 2, Itan BITIIHo rae ra6r. I, urrreucranlrocrE, alrrlccrror.rrrbrx,runr,rrt MeHflercrr
a6conrouro trr oruocr{TeJrbr{o B oqerrh rur.rponr{x rrpel{eJ]ax. 14a ua6rtopeltult
HoporilJ BFIC 3EITr,IeHras Jftao (Lyot) Harrrclrerqe 6oree BHaqr4Terr,HbrerrBMcFIeHI4rl

[3]. lla cpaB]re]rr4-,q clerrrpoB socro.rrrofi r,{ BarraflHof,i aracrr,r Hopontr 1936 r.,
a ranxte I{B cpaB}IeIrtltr pe3yJrr,raros r'ra6rroAerrr4fi 3ar[,tc]rr4r"r 1929 n 1936 rr:.
BL.{A}IO, IITO DI{BI,IBaiIeHTHa.g IIIr{prrHa 3N{IACCI4OIIHLTX Jrr4r-rr{I"{, BBIpa}I(e}IHa.fl R eAII-
Hrlqax I{IITeHCITBIIOOTT{ co0eAr.rero rrenpeilrrrBr{oto cnenTlla, MerrseT0fl or oluor?
o6nactn Hopolrtl x 4p;rrort tI oT SaTNfeIrrIfI I{ BaTtIeITaro. Srra rr3t{el{eHl4.rl H€ r\'Iot'}T
6r,r rr, n pr,rnra ca rrlr ourrl6Ha tr na 6n rc4erurrYr.

I-Ia cneHrporpaMN,re Rocrorruafl qacrh BHyrpenneiir rroporrsr npore rana4uoii.
flpuurauaa Bo BIrrIlIarII4e pailHr{qy B urr{pr4He rueJrr,r AJrrr ee Bocroquoiir n aana4noii
IroJroRI4rI, II0]ITIJO BaHJrIOUrrrb, rrro I{ellpeprierrblrt cneHrp Ha paccronurata 1',.3-
t'.8 or rJocroqHoro Hparr Er4cna upu6uuar.rteJrbrro R 2.6 paaa flpqe, qeN[ Ha ToM
lxe paccroflHr{r{ or Barra4}rolo Hpafl. f{.na cpanuoHr,rfl Rocroq}ror"r r,r eauaguoit
qacrel,-I I,IIJ MorJrIr lI0noJrr,BoBarr, JrrrrrrB Jrr{Hrrrr 5303 ra 6374. I4a.ra6,n. I Blr[rro,
qro rle roJrbrto a6co,rrornag rIIJTeHcI4BHocrE ofi}Ioi:r r,i .rofi ale JrrrEI,rLr Fre ocTaerofr
trocro-aulror,i, Ho [aHre r{HTeHCrrBHocrr,, BbTlia}nerrHa,fl B eArrHmrlax llellpepLrB-
Horo clenrpa, BaNreTHo Mer{.flercfr npi,r nepexoAe or oAHort o6racrr,r Koporrr)r
x gpyroi,l.

B cscre orI,Ix pe3yJrbraToB orreBr.rtrIHo, rrro rrrrrer{crrBgocrb oMrrc0r{oHgbr:r Jrrr-
Ruii ue ocraercrr nocrosunoii oT Barr{eHrrfl n BarMeHrdro. Haupuuep, B To BpeMfl
HaH R 1929 r. iturttttr 5303 6u,ra s 12 pae crrJrbr{ee .reM 6374, orrroureHne r{x
nHreHCI{BItocrerYr e 1936 r. rorrrno 2.5 : 4,. B 1,929 r. rrr4r-rrr.rr 3801 6rr,ta oqe}rra
cra6or"r, u 3987 6rrna cua6ee 4086, B ro RpeMfl rtax s 1936 r. Jrr.rur4fl 3gB7 ena-
qurefibHo .fl1]rre 4086, a 3B0t roxre Aocraroquo r4rlrerrcrdRHa.

flepeueunocra a6co.nrcrnoit u, noco6errlrocTr4, ornocrarenslroil r4rr-
TelrcrrBuocTrr el{r4cctroHnrtx ;rrr,rnrar,i Hopo}rbl oT BarMeHrrrr H BaTMeHul{J r4 or
oguorli o6.rracru HopoHbr x gpvrort r4Meer 6o,nruroe BHaqeEr4e AJrrr mHrep-
lperar(rdrr xopouu, *

Sgecr yMecrrto BCrroMlIr{TL yHaBaI{I4.fl rJa BHaqr,rreJrbr{yrc [epeMeH]rocr6
no xpartHert uepe Her{oropElx DMr.rccr4oHHbrx ;rraHrari xpontoc{eprr, [pr4Be-
AeHHBre, Hanpt4Mep, r pa6ore Cuaaue r.r Menaena (Ci11i6 a. Menzel [4]).H arouy Morr{Ho go6arrarr, er.Ie Hemoroprre oco6euuocrr,r, o6qrae an.u'oo-
poHaJrbrr6rx u xporroc{rellrrbrx llanur,i. Mornuo [peAfloJrararb, qro oAHa r{
Ta 1I{e ilpI4aII4Ha, Bepo.ar}Io orpounr,rrt rag66rron 4a,irenoii ynrrpafrao,;rerosoli
paAIIaqrll4, o6yc,toanunaer arl{ -flBJrel{r4rl ra B oco6enHocrrr or4JrLrI6Ie I,rBMe-
IIeItI4t{ B r,4I{TeHcrrBHocTI4 paccMar'lll4BaeMBlx r{opoHaJrr,Irr,rx arzuur?,

$ 3' lpotprrarr I{BnleptrJr B crlexrpe xopoiru L929 r. r{}rrerJorrBrrocru
arnnnft rrJrroc HerrpepbrBr{oro cleHTpa r4 rrelpepBlBHoro cler{rpa orI(erbHo Ha
paBrr{rrilblx paccro-EIHII-rIx or r{parr Ardcr{a. Haurr,r 14BMelleur{fr Aaror EJrr{ paB-
JrtrrarlrrJx.racrer:i snBr4BaJreHTrryro rur{pr4Hy, B6rpa?fieHrryio B aErcrpeMax Helpe-
pr,rBHoro clleRrpa Ha roM ?He paccro-flHlrt1 or Kpa.fr ArrcHa. flocHo,nr,Hy ua-
urert rnannor,l qe;rr,ro 6r,rro uaxomAer-rl4e zaMerreHl{fl tlJror]Iocr.r{ MarepI{r4 c
paccrorrlll4eM, rloJrl{afl I4}ITeHCr4BrIocrr, paBrI4trr.rEIx .racreii,nlanr,rr,l [oJr?nHa
6r,rra 6r,rrr Brrpalr{erra B oAHrrx rr rex ?He e,qr{rrr4r{ax. Mrr npottaRoJ]b}rc)
nu6panu AJrfr aro]r ggrrr{ arJrcrpenrbr }relpepbrBr{oro oreHrpa Ha
B6]COTE OHOJIO 2' .3. HA Q'". 2-,4 HPECTI4HAMI4 IIPEACTABJIEHI,I IIOJI-
HI,IE I4HTEHCI4BIIOOTI4 AJIfl }IECHOJIbI(I{X JII,IHI4I"I B STIIX AHICTPEMAX. HPYXTXIT

'F 3ra padora 6rtra cgatra B Ileqarb s x93B r., Ho MorJra 6rrrl HaneqataHa roJrrrno no
oltoHqaHr_Ir4 1gitutI. Pcayllrarrt $ 2 naxo4nrcrr B corflacrrr,r c peByJrbraralru JIuo r,r Bantg-
Meitrepa (Waldmeier), [oJIyqeHHbIMI,I r,ra ua6.lrrogenlrfi noponrf nrie aarMeuuq B nocJreAqlre
roALr.
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11l)eACTaBJ]flIOT COOTBeTOTBeHHEIe 3HaqeHl4fl, eCJII4 6bI IIO'IIHafl I',IHTeIICIIBIIOCTI)

yMeHbIUaJraor,BAoJrbJtrtIHLrwrpollopqI'IOrIaJrLHOHenpepE'IBlIor'IVCUertrpy;
Tor{xa nepeceqeHufl o6eux rtpr,r"r,ix nsI6pa*Ia upoileooll,o onouo 2'.3'-- ^li; 

,pii. z-+clrerlrer, rlro rIoJrIran ]"'"":""1]::]1-:.1j]]:t'"'ttt'tx 'nnttnit
y6mnae.i c paccrorrr{r,le}r or riparr A,rc*a 6ltc'pee, qell 

^IlllreHcl{Ruocrb 
I'I.Ept)-

prnrro.o arr"*r1rn. tr4cHnro'Ieul{e cocraBrlflet rrruus 423] ' Haure aaH'lIoqeIII c

oo oTc)rTcTBr4r4 uporlopur{oHaJrr,rrocTrr Me}I{A)r I]paAI'IeIITaNII{ 
'iH',l'elIOiIBI{OCTTII

aM?rccr,roHrrrnx tu.rHrai,i r4 r.relpepLIBIIolo c[eHTpa I-IaxoEI'ITCfl B IIpoTi{Ropequn

452.5/5na

cDu,e. 2. tr4ntencunrtocrr, oi,II,IccI,Ioufl or-I

.rrr,rur,ru 3987 (npec'r'llrir,r) tr HeII]repr,IB
rroro clefiTpr\ (npyxrHr.r) rtatr dyHtitlttn
I)accronlMfr or r(pafl ('rouxa nepece.te-
Hr,rfr lipr,rBr,rx ur,r6pana npottanollt'to)

(D u.e. 3. ?Iutescr'renocrl DMI,IccI'Ioll ttoI"I

,luurrr,r 5303 (ripec. r'lnl,r) II Ilenpel)LIrl-
Horo crrclirpa (tipya+ir,I) riltri t[ytlriqun
paccrorrHlrfl or Hllafl (touna lepcce'le
irr,rR Hpr,rnrtx nrt6palta upol,Ianolruo)

c urilBol{a&rr{ fpo,rpraana. Bnr,tg1, ua?Hrrocrli Borlpoca I-Ieo6xoAIrMo BLtflcIIIrrt
I] prlLir4rlv pil 0xo?r-;ilIellI,IfI.' 

Itpru,:t,ii: lpor.pllana (1. c., rprrr. L-11) flpegcraBJrrrIor r'Iillelleui,rc-f rrenpe:-

I)r,r3HOr.O Ciler{T]ta { .,/ r1Olr.r.pir. fl14IIIII4 I,I .tr HeupepbIB}IoI'O_STISHTpa (-)T/(SJI6lto

c ROBItilc?aHrrcl\{ paOororrHrdfl 0T ltpair CoJrIIorIHol'o Al4c}ia. B nafltrrx rra6nro4e-
rrr,rfl-y rolHe Nro?nlro ycMorperrr rrpr,r6JrrlB?I'r'e,Tr,Irbiir lrapaJIJTeJrI,l3il{ Meir{E\r.f qel.I'r'pa

Jruutttt -f -I rrcupetllnBlloro CIIeI(Tpa i{ ./ HeilpepbluHoro Cilenrpa. B a'r'cn ot-
IrofireHrrrl rier BaMe.rnoi'r paarrnrlu Melrr[y I)eByJrr,ralatvllr I-poTpI,IaFIa 14 HaIIrIr]III'
Ocnonr,tnancb lla crolt ilapaJureJrrrBMe, fl)oTllutlH rIprlxoAlIT H Ba?r{noMy 3aHJrIo-
rreHrrro, rrro r{rrrcr{cragr{ocrr, ailITICCIIoHIIITx nprtrlti.l lrporropql{oHaJrLEa III{TeI{-

crrBrrocur,r HenpellbrRlroro cflenrpa. 3ro'r peily.nbrar rIo[tlepHI{Baercfl VHeeJrs-
qont (<P]ivsilr der Slernatmosphiiren), crp. 450) II B HeHoropblx Ipyrl'Ix
,,yp",ir. Mo, ,or,-,r'u"l'I, ojtrHar(o, rITo DTo SarJrloalerlrre HerIpaBI'IJrbHo, B oco6eH-

I-IOoTI{ eCJII{ OHO paC[pOCT]laIIfre'IlOfl I-Ia npO[opqI'IOHaJI6HOCT], Me?ItA]r IIJIOT-

IIoCTT)Io tItTOpI{I{, oTReTCTReI{}lOrl-r aa HeIIpOpblB}IbIrt CneHtp (cneHtponr,r) , t'r

sMrrccuolrrlrile Jrut.Hllu (neponr.no, Iltorlbl).
OVenrAqnO, IIJIT{ peUeHI,IfI BTO.O BOnl)OCa H1r7*rro llCCJIeEoBa'[b UBN'IeHeHI.e

nonrro1i r{r{Ter{or4Brroc}Tr,r nAoJrr, Jr.u:utrln , Ho }Irrna}i He IIeHTpaJrbHoit UHTeIICI4B-

r{ooTr{, r{cHa}Her-rHor,1 eule 14 Her{oTopbrNrl{ I{HCTpyt'IcHTaJr6I-ILII{I4 rI]lr{qLIrIaNItr.

f{onYCranr, aITo cyrqeCTBYeT noJIHEIi,:l uapannenlr3M B[-oJIb JllI:r'fim Me?IrEy .f
HefipepblBl{oro CIeI(rpa u -I neupepblBuo1.o c11enrpa }.,I qeutpa JIIIHIITI, xorr
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B Aei,torBureJrbuocrtrr rr Harrrr{ Hllr,rRLIe u r{pI4BLtc} lporpuana [or(aBEIBaIoT AJrg
r,,rlIorl,rx rnuul:I )/MeIIrIIIoFII4 e Lm Ha 6onltuux paCCrOfHI{fl x.oT Hpafl nllCla' fIO
I'porpraany, ennusarrenrHa-El IuI.Iplllra 5303 lra BL,Icore 2''5 panHa 27.5 A,
r ro nperviaxan Arz, IoJIyqeIIiIoeI,rB c)t'o tlnr', i3, llaRIIflerC-E,nuurr {..3. Tart Han
.geiioreure.nbHa-rl IIIItpIIua 5303 - 

tloptl]lita 1 A lrru MeHbLue, IIII4pII]Ifl oToft
.JrtrHl,rr4 rra cflerTporllaN{Me AoJr?rirra 6utrr n cl4Jry IIIICTIIYMeHTa,TLHoIo Ir B oco-
SeuHocrpr rporor.pa{nueonolo pacur{perrrrl rropflAHa I{ecI{oJrBnIrx al{rcrpeM,
lo npairrrrer,l nrellei Ha r[aJrblx ]lacoro,c-
rrraflx or r(pafl Ar4cna. lporpraau nr,r-

lle 3 a Jr I.Ia [Jr:r. crI,IH He IIeHrp a Jr LIJy Ii)
r13.(,T1, Jrr4r[rrr [rr4pr,rHoi,i c 0.025 mlr,
r4rrr{ rreNrrror.o 6oJree t A. }1;ur:pen-
r{afl r.rar'Ir4 rrpr4 uoMoull4 (-ra}Io-

Pel'ucrljr,rpyrorqcro rutanpo{io'rorteT'-
pa rI(JrI,f paJrr,rlafl {THTeHOIdBIIO0TL

OTI:IOCII'IC'{ H CrqC M0IJLLIIOMy 3I-Ia-
ricrrr{ro A).. llocnol6iry mr{llrrrra lla3-
.rtrrrlllht,\ .Iac.r'eiit JrrrHlrr,{ Ha rJracl'I4rt-
r{c, oqeBI,IAHo, }r6bIsae'r' o Ro3llaoTa-
I:lIIeM paCCTOfIIIII-g OT Hllat{, IIOJIIIafI
I,lHTEIICIlBIIOCT I, B CO OT I]CT'JT I]Y IOTII4 X
.:tH|cTllelraX AoJrlnl{a Y6srnatr, B/IoJrr)
JII4IIIII{ tr[aiI{O III]I{ [O01fOr{HrtO\C Atn.
IJarrpr,mreir, \{r,r r4N{eeNr A;rs 5303 na
r raure ii crex.t []ol par[MF] AJI Fr pacc.Torr-
irr,ri,i t'.0, 2'.0, 2'.6 u 3'.9 raxrae
3I{aq(,rll.trfl IrrI4l)uI{rJ Ha rIJlacTI{IIRe:
0.092, 0.072, 0.056 u 0.036 uu.
O'rotoga c.rre4vcrr, qro uoJrlla.rl IIHreri-
crrBllocTb }u{oJrL Jrr{Hllr,r, BLrpaineH*
Hafl R cooTae.1, cTB-vIoul,ix arI]rclrpc)-
l,r a x, 5 ygcr )r 6 r,r e tt r s c B o 3 [] a cif a lorql,l M

paccrofl rrr{eN{ oT r(pafr. flonr,r4unror'r v,
ilro v6r,rRaHiae 6yncr errle VcrrJrerlo,
rrorol,Iy rrl]o Am x{errbrr.re Ha 6o,Tr,tuux ptrccror{Hllrix. B ger,lcrnnre,rrEuocrl,I)
rrapaJrJrc,[r,r31{ }reTnAy HOrrl)ei]r,rBr1rrrNl cneriTpo[I ?r rIOJIII0.i,i I4IITeIrcr{RI{ocrr]ro
r-re co6"nrogaoTcrr, Han nr,rAHo na {irar. 2-4, rge rpa.AI'IeIrT I{IrTeIroI{BI.Iocrr{ AJr-s
.ln{r{ccr{orrlrLlx nunr.ril 6oirr,urc. Nfil iro.,ralaeM, qro Tor ilte peB)rJrb'rar Mo}xeT
6r,r'rr, lronlrveu rr r{3 ira6lrroAeHrrr:i f]roT'prtaHa, ecJrtl B\{ecT() IrI{TeI{cI4i:rrocrr{
r.Ierr'rpLtJrbr-ror:i .racrr,i Jrprr{nr4 noirl,BoRarrrcrt uo"riirori uIIroIiolrEIlocrsIo. B HoHqe
.K()rrqoB, .l'oJrtrrio TIo,'IrJaf{ flr{'ferl0r,rBr.IocTb }Io}HeT r{Me1rr a1ecr, rtarto.ii-"rrn6o t[u-
.grrqconrail 0r{rrroJr.

Mr,r rar,reeu eilIe r,r Apliroi,l AoBoA B roJrrly lraruero peaYrrLrara. flpuurro
"IIYN{AT6, 

IITO DM?ICCUO}IFIhIE JIIIHIII,I BI,I/II{JrI TOJII,ITO }:}O ]]I{YTPC]H}IEi'i TTOPIIUE. I}OA-
r,rolnrro, qro Dro He coBCeM Bcprro, n ncl upaiitcii ltolto Her{r)l'()pLIe Dl{I,Iocpror{Hr,re
Jrr,Illriir rpocrr{llarorc.fi Hcc',r{oJrrrno [a.Jrrrr]re. ]Ia uituroii. orent'porpaMMe BI{AeH
'i'oirr,lio crcy1 4231 Ha J)accrorrnr.rra B' or HparI. C gpl.psi'i crollolirl, 3987 uc.re-
Baer IIa llaccror{Hr{rr 5'-6', xoT-Fr r{eilllell},IBJIl;Iirr cuert'rp B/Icol rtpoloJrifiaet
6sr16 3s14s,sHr,rr,r. Cor,racno Nlypy [5], xopoua '1922 r. rpocrl{parracl lra cilex-
Tpol-l)al,rMe rre Mel{brrre qcNr Ha 35', n ro BpeM,<{ Iialt MaItcI,I[,IaJrbHafI BIJCoT&
Jrlillr4r,r 51103 6rrna oxoJro B'. NIurpo$orolpaMMbI crrenrila Hopolllr, rr()"rvqeH-
ur,re lporpl{aHoN{, rro rra6rrro4enlrflM Jhoqeugopt}ra (Ludendorff) n 1923 r.,
r're o6r-rapYrHr4Baror r{r4HaHr4x OJreJloB TaH[x SaMeTIlL]x ilMl4ccI,IorIHLIx ruItIaft,
nan 4231,4086, ua paccrorrlrrdrr 1-4' ot xpaa [61. flocnonblty ]Ia aror,i rrte Mrlnpo-
Qororpaunae MolnHo Br4qerr, cra6Lre Jrr4Hr4I,I [olJrorqelllla, (pororpar]tuvecHan
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IIJIO.TIIOCTT, npeACTaBJrflCTCfr rroAxoAflueii TafiH{e I't JUrff lloflBJreirllfl a}IrICCrroH-
IIrJX Jltrrrl4ilr. Ficrrr, cJrelloRarcJrblro, r]rllrccI4oIrHLIc JTITHI{I,I uocrcleHlro I4cqe-
Baror Ha rloue nenpepEiBrroro cneitTpa Ira paccro-rluult 5'-10', ro rpagtaenr-
IIIITCIICI,IBHOCTII trIJ]fI SNII,ICCITO]II]LIX JIUgTTTi HEU36E?I{IIO AOJ{}I{EII 6T,ITT 6O.NT,IIC,
qeM AJrfl r{elpellrdBHofo crreriTpa.

fIpl,r rranore3e, qro NrarepI,IrI E UeJIot{ ocraeTCrr IreI'IrpaJrrrlror"r, nporrop-
qI{OIIaJI6IIOCTb II"rIl,I I'Iell)ODopql'IOIIaJIbIIOCTb lfe?fi[y I'IIITeII0I4BIIO0TbIO DMIIC-

crroHHr,rx fl,rnr,ri.i rr lrenpepriBrroro cneltrpa [oJ]]lrHa rrplrBecrr{ It paBrr,rqrrbrNr

rrpeArloJro?rrel{u_fl}r oT}Iocr{Teirblro crelrcl]l,l I,IOTIIT3aIII,II,I aTO\IOB, OTBeTOTBeHT{bIX

3a aMr,rccrrouHbre irr{Hr,rrr. 3ro unreer iiHaqcHltc no xpaiiueii rlepe [Jrrr r,rHrepnpe-
1'aur4rr xpouoctpepubrx ?rrr4cclnoIIHLIX JrlIIIlIr:r. Ho corllrlrreJr6Ho, vro6r,r lrpr.IC)rT-
orBI,Ie cBo6oArrrJx aJreHTpoHoB B r(opol{e Ho}ITlioirl,IllolraJrocb roirbr(o I;IoHrrBa-
queii. gaxre Bo BI{VrllcHHeii ltopoHc.

$ 4. FIa liprrBrrx rpvr.2-4 RrrArIo, rrro npla npir6;rrtrriteul{rr n }r[]aro Ha pac-
crorrHrrr,r npl{Mep}ro t' ua.lltltaercfl BaMeAJre}II4e B BoBpacraHlrlr IIHTe}ICLIBHocrrr.
Ero nuparrreno eirlc cr4Jrr,rree lra crienTpot'par{Nfe, uonyveunoii lporpl,rauolr
s 1929 r. OgriaHo BCc ?r{e Her ocIIoBaIIuft gna BaIiJrIoqeHLIfi) qro I.Ia paccrofl-
:olz.u l,' flprrocrr; nr{r{rrrll rr rrelpepblBHoro c[en'rl]a [er"r0rBI,ITeJr6Iro [ocrrlfaer
Marrcrrr{)rr.Ia. Brarogap-fi llBr{?rrerrr,lro Jl;rur,r DTa rracrb Itoporlrl 6u,na ancnonll-
poBalla MerrL[re,.renr 6onee ][&JTerI]IbIe o6nacrn. Haxcneq, r6rnarr Hpaa
BoBl,ro?Herr n Qotorparlnqecnlrri ri(r{rertr, ooo6enuo ecJrI,I Dr,rl{c0lrourl},re JrrrrHl{rr

flepe[epffianr,r. C gpyror]i croporru, tre{tenrr,r B riIAI4poBaHtr{II ro}ne ofiacHbI,
oco6eHHo AJrfr r(pa-Fr, Halo uoAqepHHYTL, rrro BTo 3al{c[Jre]Irle B DoSpacraHI,II4
r.rtra Ainre y6uaanne IrHTeHcl4BHoOl'I{, oco6eHHo cllJrLHoe na xpranr,rx t-tt
y I'porpuarra, r,rMeer Nrecro I{e ToJrrrno AJIrI a}IIICCI,IoHFIrTX Jrrr}rl{i'r, Ho Taftixe r'r [JLa
I.ICnpepLIB[IOrO Cner{Tpa. flpuuraltaa Do BHI{r{aHI4e, rITo Ha He[ocl]eACTBeIIIT],Ix
t[ororpa{ranx Brryrpe].rrreii Hopour,r, rroJr)rrqs1111"rx rrplr o.reH], nopolrnrrx Encfio-
Bi{Ilr4trx, }Ie BaMerlro HI rlero rlo[o6Hofo, I\II{ AoJITIIHLI rJJ)I,I[ucaTr, [Iar{epeHHoe
vMelrbrrrerure rrrrrer{crrBHocrLI IrelpeplnBl{oro cnexTpa IIa FipI,IBbrx lporprlaua
rIeHoT,oIloMy cnlr.rar,lrlo:rry JToHaJrblroMy arptpertry I4JrI,I [arr{e cr,rcre\rarl{qecrtofi
orxr,r6Ke. flo aroii [pr4rrrrHe BaMe[.rreul{e B poore I4J]r1 I1aru{e y6rrnanlre r,rHreHcllr-
Hocrr{ o1\rrrccrlorrrrbrx .rraur,ri.i, oco6euHo cI,IJTTJI'Ioe Ha H}lIrBInx l-potpuaHa 4"-Ll ,
He lro?ner llaccNfa'rpl4BaTLc-Fr Han peaJrErloe rroBeltreHr{e arrrx Jrr{rrur",r n6ar,rau
Hpafi.

Ha narrtr'rx Hpr{Bbrx, Aarorqrrx r{BNIeHeHI4e .,I qeurpa JTLIHI{I,I f "f neupeprtn-
HOrO Cner{rpa lr ./ rreupepr,rRl.roro crieiirpa c R03pacraHneM paccro-flHr,Ifl or Hpafl,
tsaMerHr,r ne6our,urae ymJroHeHrdr. Iloc,ne4nr.re tsIraqrrTeirErro cr{Jrb}rcc Ha r(pr{IrbIx
Iporpraara (1. c., r[rar. l,-LL). Moxruo rre]r]to o6rscnr,rrr LI ary 60rrr,ru]rlo paB-
Hr.rqy r{ caMrre yxJroHer{rrfl. II{enr, Harrrero clenrponpa{ra 6rrra oprrerrrrapoBeHa
BAOJTb COrHeirHOfO 0HBaropa, B rORpeMfrHaH B 1929 r, I]{eJl6 rrepe0er(aJra IIr'{Cfi
no uanor,l xop[e lr 6r,rna oprreurl,IpoRaIra rrepneHAIrr{yJrrpHo rt ABI4}rreHrrIo
Jfyur,r. flcnugunolry, repRoe )rctPoi;ic'rr:o 6onee rlerecoo6pa3Ho [ns ueYtre-
llr4s xOAa trrHTer{cr,rBHocTr4 aMlrccrroHrrr,rx lr,tur,rii r4 rrellpeprnBHouo cncHTpa c
BOSpaCTaHIreM paCCTOffHrrfl OT rtpaa. B cilyqae ?He pacrroJrolr{errrrfl rueJrrl, ilpI,I-
IIfITOIO IPOIPT{ATTOU, HOI'IA OHA BMEIUAET P&3JII4Y}ITiE IIOBIIIII{OFII-IIiE Y|JII,I, I,{I,I,
co6crBeuuo, r{r{eer{ [eJ]o o cyMMa].]rrbi]I atprfenrou I,IB[IeHerrr{.n r{rr'rer{crrFIIocrtr4
B paAr.raJrr,r-roM r'rarrpaRJrerrr,rrr r.1 IIo r]osr4rlr4oHHoNry Y|ry. flocreArree Nro?ner
6r,ttr oqelrr, BHaqIIreJrr,ul,IM ERITAY rrpllgyrcrBldfl fiyqeii, 11yt t{ Ap}rtrlx AeraJreti
Ira:urr,rtrHoi,i flpr{ocrr{. JfoHansr'rrri'r eQr}eH'r R paArraJrbHorr r.ralpaB.rreHIrIr l{oJrifiel{
6rrrs eoo6ule lrlraqrrreJrr,rro MeI{brrre. PacclrarpldnaeMr,re yr{JroHeHrl.fl [oJr?nH],I
6r,rrr upenr[e Rcero rrl]rrlr,rca]Irl JroT(aJrb]roMy o{()ertry, oco6eHHo ecJu{ ueJrb
opiaeHrrrpoBaHa rrepfleHflrrr(yJr"aprlo I[RI{}rreHr{ro Jlyur,r u n4oSanoH rrepecexaer
BoBM)'qeIIH)rIo o6Jracrl,, HaITpI{Mep npory6epar{eq, Hart Ero I4MeJro Mecro B

1929 r. flo croii npurrnHe Hp.rrrl{ HpI{rLIe Aaror 6ouee npanuJr},Hoe rrpe,qcraBrreHlre
o rraAelrr4rr rrrrTerrcr4BHocTr{ c paccTo.frlIrreM oT Hpafi.
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$ 5, Momno ro,Tar.arb, rrro orrrocr{relrnr,rit r']la[rrel{T I{r.rI paBJrr{lIHL]x JrlI-
nraii ne o4rrlraxos. B vacrnoc'rv, 4231,ouJrr,Ho ol'fin-racTcfi or Apyrrlx ttutttri'r,
a rpalr.rerrr 4;rn 5301) rr]lcl(craBJrflerorr cJra6ee. Pacxoxrqenl4e I{a.I46oirce sHarlu-
ToJIbIIO IIa N{AiILIX I)aCCTOTIIII{J{X OT Itpafl, IIO 3trIeC], xIllo.rlIe JII{I{I414 CI4JILIIO IIC-
peAeplHaHbI, I{ I{3r,repeJrufl oTirrqeur,t 6onsurorii oruu6xoir. Ouenulltro, rrro IiISy-

-0r

' 0.t

"0J

.Ai

" 07

(Due. 5. llureucnsuocrr, Henpepr,rBHoro cneH"pa rax qpynxqlra
paccroflHr4fl or r{pafi. Opguriaru - log "f

r(py?I{Hrr - 6374; Hpecrrrr{tr - 5303; rorlxn - 
1r231; qepnrrt\ r{Ba4parriri{rr -4086; fiycrr,ro l'peyroJrr,Er{Hn. - 3987; qopHbre lpevroJrr,rrrrxn - 3801;

rlycrlle I{Ba[parlrHrr - log "I corJracHo cpeAHeit ]tpuBoft Eayru6axa

qeHIre Eroii paBHI4rIbI B rpa[r,rerrre fiBr-Eercfl l\rrroroo6eularoulrar,r. flo npaiiriei,i
Mepe ornpblrl4e paBIrI{rUrI B rpaArre}r?ax [J]r xportoc(repnrrx runr,riri Bel{er,
ftaH I4BBeCTIIO, H tsa?fir{brM peByJrr,TA.TaM. c ApyrOr,l cToporrbl, aTo ilro7fteT r{MeTr,
BIIaqeHI,Ie o rorrltlr Bllerllrg ItJraccr4Qrri(aLII4II al{I{ccr4orrr{rrrx Jrr{rrrrir ltoporrhi.

FIa6rro4enufl tg36 r. yr{a3brBaror Ha cBrrBb rrenr[y 3801 r,r 3987. flo cpan-
rrerrr{ro c noponoii 1929 r'.. orr{orreHr,re flpnocrr,r 3B0t u 3987, r oco6enrroctlr
ueproii, n 4086 6o,rrrut: s 1936 r. O6aop pe nlrlrolurnu na6rro4enrair upegugy-
tqI,I\ SaTMeIrtti't noanor.so'r' BaltrrorrlITr,, rrro 3B0t n 3987, noaruo?trrlro, cBrr3arrLr
l{e}H;1"y co6oii. /]ei:rctnu.rerblro, orrr4 rHirroareni,r R oAir)r lll]/rruy Jlortuepoll
(Lockver) ir On5:ilsperr (Forvler) , Itorrrr6e.nrrou (Carrrpbcll) u NIvpou (Moore) ,
CT parronor,r (Stratton) lr fiar:r,rgoonor (Davidson) . l-potplraH He \ror rl]L{eprrrb
3801 nnr,r4y ee cta6ocrra, rro rra. efo crre)r{rpor.i)a^lrre r,r 3987 c;ra6ee .reu
4086, s rpo.rr{Rorrorro}rrrrocrL ua6rrogcrrr,rlrt 1936 rr {926 t7]. B crlflBrr o
orlrocllreJrr,Iroiir cffa6ocruo 4086 e 1936 rr. cjroAyor yironrrrHyrr,r trro l\llnrqe,rur
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(Mitchell), Ctporron r,I /[anuAcon cB,qtsIrBa]or ary JTTIHIIIo c 3601, ftoropafl, co-
lJracrro N{rar.re,rny. or{eHb BaMerHo r{eHrrercfl or oA}IoI'o BarMeI{I4fl H Apy-
ronv [B].

$ 6. Cne,qyer orMertr{rr;, rrro rl)alr,reHT IrIIreHCLIBHocrI4 HerrpepLIBHo l'o crren-
Tpi) HaH ,l,Jrr,murrn paLrcrosFrlr-fl or rtpafl B ripelre,rax l'-6' He BaBIrcIrr BaNIerI{o
oT AJrrrrrLr Bo,TrrIbI. flpasga, uder-reRoii cnefirporpar! - ne ,nyuruuii I'IIlcrPyrIeHr
[ilR r,rayr{eH?rr{ aroro Eorrpoca. Ha r[r,Ir. 5 naneccHr,r rtpyxrttll, TotInIr, HpecrL'IHI'I,
TIleyfOJIbIIl,IItIl II T. ,[., up.\I{CTt]RJIIIIOIUI4O IILITeIICI{BHOCTTT HOIIpCpi,IBI{Ot'o CIICHTpa

AJIfI llaSJrrrrir:Ir,IX fiJrurr BoJT{:r R SaBrrOI{IIOCTI,I OT paCCTOfII{I4fI OT BOCTOqI'IOfO Hpafl
Co:ruqa. I{aH rr,r4nr-r, pa3irt{ruITie BHaqI{I,I Jreimar 6tttenc l(liy1- or Ap-vfa, rI irc)
rroliaBLrBacT, rlro B rrllele.rrRx t'-6' nau;tt Ha6;rtoqelrr{t{ He o6napyixnearor
ltallerrroii BaBTICIINIOCTI,t I paAI,ILrIITa or [JrI{FILI BoJrIIb].

$ 7. CpaeueHr,re r{oporraJrbrrbrx 11 xporrocrlcpnr,tx anntafi npefioraBJrfler
ltrrrlqrriucJrbr:rr,n:i nrrrepeo, fiotiran ,rrlTeuorIBrIocrr rtai,r6o,nee fll]Itol:i ItollolraJrir-
noil nr,rr.urn 51103 coc.r,alrrrrrer or{oiro 20 A (ra5,r. I). lloctapa()Mcri llblpaiilll'L
Dry Berrr,rqr.lHv B aHfcrpcMax licrpepl,IBlroro cleHrpa. conlrrla (qeurp). flo;rr,-
3)frcb {o.rorpa.rlruuecHr4Nrr{ rrBNieperrrr-E}II,I HopoIILI B ilporrlJrbIx Ba.T\,IeHIrflx,
r,r soco6ennocrlr B 1936 r., N[Ii NIo]I{e}I oqeIIrITL noRepxHocru)rro fillltocrr, Ho-
porrLr r{a paccro-auldri 2' or npaa npt't6nnattteJrLHo paBlroli 2xt0-6 FIllHoorII
qeurpa Conuqa. B or:nx rroBr,rx eAr,rrrr'rr{ax r{}Irelrcl{BHocrs 5303 ltplt6rraaureni,lro
pauni 4 x t0-5. Ecrn r:paguerrr r{FrrerrcrrBHocrlr 5303 ue Melr.sercfl c rrpu6iri{?Ite-
HI4eN{ It liipaIO, MLI l{OiIteII OiItIIJIaTL, qTO ee IlI{TCIICI4BHOCTL Ha paCCTO.si{I'II{

5-10' or r{par{ 5yger panrra 10-4. C gpyroii croporll,I, IrHreHoIrB}IocrE, rart'Ix
crrJrr,r.rLlx xpouocQeplir,rx nr'lnuii. rtan HB r,r D., ua paccrorIIIlIIl 2tt -3n lrp151I'r
Brdrerrbrro paurra 6itO-, , 2X10-'. C.;ra6r,re xpor'tocrlepnlrc rrlllllftr{ 47L3 n
4009 uueior FIt't paccrotlurll{ 4" -2u 

IIIITeIICIIBFIo6Ts IIop-rIAI{a 2XLA-a I4

2X70-5. Cnegoua:re,;rbllo, eCJIIa [a]I{e JII{HLIS 5303 I{ I{e CraHoBurcfl ,lpqe c

lpU6JrIImeI{ueNI I{ Hllalo or 2', otla I[oJI]fiHa ua6rto4atr,Cfl CpeAII xportoct{rep-
ttttx ,nr.rrrr,rii. Oguaro, noBr,rI{I{NIoMy, Irer AaI{HLIx, tITo6hI rtopoIIaJrbHLIe Jr?IIII4I4

6rrnn curnru,I B rII4?ItrIIrx cJroi{x xpoltoct[epr,t.
JIuo oqerlur urrreHcr,tBHocrrr 5303 ua paccro.frur{r,r 35" o'r npafr Jtrrc6a^B

t.22X1O-a. OAnaxo BBr,rAlr 3rraqrrreJrr,FrllX LI3\'IeHeFIr,rrl r,ru'teucnanocru 5303

r{eJrbBfl nprrlaBaTb 6carruoi-o 3HaqCHI,l-E 6nlraocti't aToro aluoila H naureii ne-

Jrr4qr4r{e t0-a. Cor.,iracrro Mur.re,rJl)r, irII}IIrI,I 5303 r,r 6374 xollomo ItI{A}IrI l{il
Llfienrpor.paMr{ax c glr{i{paHqllonrlort peurct'noii Aa,.Ite nprr noporxor,l aHCrIo-

Br4rrl4rri [J]fI BTopof,r B0lrblrrrr{I{, Ho Bltcor& rlx }Ie ycralroBJrelra. Ho I{tsR-e,crHo,

qto I'. l[. u I'" B. Ba6rtort (Bahcock) y[aJrocb rla6rro4atr ilI{Hr{Io 5303 erre

JaTNreHfifr roJrr,r(o R BeprHr,rx cJrorrx xpol,toctliepr,r [9]. Boo6rile, Ha o(l]IoBaHI/iI;l
()HYIIILIX I{aHU.InX, qacTLltIIIO HOCBoHI{OI'O XapaHTepa, Mo?fiIIo IIOJlafaTb, tITi)

Hoporr&Jrbr{r,re fluirr4rd Ao rrcrioToporl creuenu oc,ra6nenr,r B iII{;HI{I'Ix ciroflx
corrne.rrroii xpolrocrpepr,i r,rJrrr lro upairncii n'te1le -YcI{JTeIILI lre3HarrI'ITeJrLrIo IJa

paCCrofIIIlIi l'.-2' . X{o;nct 6rtrL, n arOM ol'HoiloHI,II4 Cyqecmlrsl aEIaJIOII4R

il{e?irA}r J1r{rrr,rfrMrl reJrr{fl rr riopoHaJrbIILIMLI Jll,IIIilflI,III, IIOCFiOJIbny ,qJlfr Iiel]BT,]x

r{rrTe}rcrurTroc.r.b cJrerna y6r,rnac'r c uplr6nr,IineHl,IeN( r{ HpaIo IaJrlI rrc rtpar:ilreii

Mepe BoBpilcracT BHaqrrreiU;Ho n,IeAJrcIIFIee I4IITeI{cuBHocrI4 JTTIIII,Ii'i fil]yfl'Ix aJre-

MOI:IT0 ll.

$ B. [\;rn rrrrrei]IIpeTarlflrr ill]i{i)oEr,r FiopoHbI BaHtI{o 3Irarb rtLr()orparICrBeFIIIoo
pacilpeAe.ncirue N{aTepnu, orBeTcTBcrrr:rorYr 3a rlellpepblBrlLlii clleltTp Ir.:]r{I'ICCr{OtI-

,o,o orirrr. l.(nn aroii qeflI,I Heo6xoAI{NIo I1pe?ItIc ncero uepetlrl'r or Ila6JIlo4errttor'i

rrrrreFrcr,{81{oc,in J (p) n uenyver{rrro Ha 1 ort3 F(r) nan r}iynnqnra paccro-a}Iirtl
oT rler{rpa cotnqa

J (.p): (r) dz. (1)
+00
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Peurenr,le o roro A6e,neBa rruTeI'paJrLHolo y 
J) a BIJer{I,rfr ir pr4Ro[r{T, H afi trI 3 BecTrro, 1r

F (r):- J' \p) dp
(2)

- f*--,
Y ?'- r"

Mr,r uoxteu orrpeAeJrI{T6 ?i:flyaleHue elI{II}IqLI o6rer,ra rII{cireHI{bIM 4ll{r{epeu-
r{rdpoRalilreM Ir IrHTel'plTpoBaHl{el{.

Tp-vgnee rroJryr1141's [JrorHoorb D(r) uz 17(r), r'an rtan pc3yJrr,rar BaBr{cr{r

Ao rreHoropoiir c'renenta oT niteAuoJrorurenBlrl o ilill4]loAe l,IBilyqeHurr. /{nn cnuc-
cr{oHr,rbrX Jrlruuit i\{Ii InMeeN{ rr3tsecrlroe coolrlroL[eIrrIe, cBflBiiBaroqee rll,tcJro

a.ror.ros n 1 cu3 B BeIixHcM coctorritrru nh c a-rrepl'raeii lt'(r), nzttyqileN{or:i
eI{r4rrr,ir{efi o 6'rerta

!' (r): A1, --.. i nplt't. (:J )

3,ra Qopmyna rroilRoJTrrer RbitrI,ICJrrIT6 Ha ociloBanr,rr,r na5;rroAerrni,rx gira,reirr,rii

/(p) r{BMerrcrrlre ItoIrrIe}ITpaIITII{ }IalrepI{LI, orRercrneHrroi,t aa )[rr4cc14orrHbre
Jrr,rr{I,Irr. Xora rpagrelrr LIHI:eHCIIBIIocrl{ HCCI-ioJrbtto },rerrrrcTc.fl ot ognoi;i ,rl,rrrr,{rl

{Due, 6. Izlal,reIrenr,re paAr,raqr,ru na I cu3 c JrReJu{qeHr{eM

ri py xr rr r o"o. 
"rBX"?] 

ifi'ffi ,"*Xi,,,if, 
' 

" 
n o, r' r r, r o,r 

^,.r-I{ sNII,ICCI,IOHIIrINI iIrIHI4flr'l; opATIIIaTLI- JOg l' (r')

n gpy|oii, N'IIj coe[Ir]Ir{Jrr.r BCe Jrr4Hr114. flcniri,te TIIITeHCLTBrroori{ uMl40c,troHrrrrrx
rtantrii Ira paocrorurar,r ( t' .5 6um,t or5porrieHr,r ne-aa rranoii lo.rrioc,r,r,r u3;rqe-
peHuii. Oco6enrro HI{Bna roqrroc!'L gna 6374. Jl-nrnrs 4234, olnagarorlafl3iril-

'ql4TeJrLtlo N{eIlbu:I,IlI rpafir{errronr, 1Io i)accMaTprr.oa.[acrr. I{o gairtc I{ rrpr{ BTrrx

-vcJroBLr.ax rorrHocr,h cpeArrlr-\. r;tra.rr,tnrrrli ./(p) , F(i,) ur,raua.

flra u-^npci)I,IBI:Ioro crner{rpil BIIaarelll,Irr "/ (p) 6r,ran c}iar,irr c lritirncii
{ur:. 5. Ct'namenHnre orlrocrircJrrrnrle illlaqcnnn F(r),r{ilfl rr.rur4ii rr rrefipeprrn-
HoI'o crrem'r'pa ulle4crarJrcnri na {nr. 6.

/]ra noporr&JrbHrix D\{rrocrror{Hl,tx ;rr,rnraji r[lrrrrrqmn F (r), oqe]]tr4rro, 1l])o-
rro DrIr.IoI.Ia;Tr.Tra TioHrlerrtllarlr{rr n,r. F (r) /-{.Drr a,r'{errri]otror} BaRr,r(jl4T 3Ae0r, oT
RotIIIeHl'patlt4It cno6o4i,rr,rx DJrer{TpolroB, oT r{rrTcrrcrdBr{oorr4 cor1Heqnot-o
t43rvrleIll4fl n l-rroii lroqiie fi oT Yfna r,Ie?nA.y Iral{aroilIrTrM r,r pacoernrHLrM Jry-
.ralttt. flo;nrtsyr-r0L ?r.rarrerrtr1.qN{r]r F(r) , lrr,r Br,IqucJrr.Lttr{ c Aocra.rorr}ro xoporur{Nr
rtpu6runterrrcrM rJioruocrr, DJrer{rllonon D(r); peayJrr,rari,r npelcraRJreubr Ha
rlrr,rr'. 7 (npvxrnu). Ha rlcr,i lne r{aHecer{r,r rosntr{, [pe;IoraBJr-srcilIrro olHocrr-
T€JILIIbI(I qI'ICiIa [fiU I{OEqeHTl]aU[I{ qaCTIIq, OTReTCTB0HI{IjX ija DMI{C0I4OH-
r{hre Jrr.rrrr,rrr. Cpguuari,l cnpaBa or}rocrrrc.fl roJrr,}ro H r{pyrrrfiaM r4 npeAcra-
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BJrrrIoT co6ort a6conrornr,le BrIaaleulrfl rrJroT]Iocrl4 cnoSo4nr,rx aJreliTpoI{oB
B t ca,r3. flpr,r orolt Br,ItrIlcJreFIrIu MLI ocl{oBtlBaJrI,IcE, IIa rrpl{HrrroM tll'rclte

ceo6oqnl,rx DirerirpolloB /*xlOs n I cu3 onoilo noBepxuocrn Colrrqa.
Montuo eoo6rqe rror{aBarb, .tro rIpI{ ilepexoAe oT rra6nrofleuuoi,i npHocr:il

.f (p) n F (r) pacc,uarpl,tnaer,tr,rii rllalireHl Boallacraer. Ho npu nepe xoAC or F (r)
r( rrJroTrrocrrl paccer4Barorlr4x qacrr{r{ D(r) rpagllelrr cIIoBa v6lrraet !I onolr-
qareJrr)r{o 61rger necrioJrblto i\,Ielrrllre, qe\I ynn J (p). IJao6opot, A[tI u3,;ryqaIo'
rqllx qaCrurl I.J)aAuour D (r) coenalaer C rpagiteurolt F(r), noropr,Ili 60rrute,
ueu qlrr .I(p). IIooroul, Ha6flroi{aer{arr l]aarluqa r{e?r{Ay lrPallreu'ra}Iir ,4ir.E

SMrtoorror-rubrx nnnlrr:i ,r HerrllepiJBlrofo cfrcnrpa 6yger crt{e yclr.rrella npII rrepe-
xoAe H ccoTBercrByloqei,i fi,lroTr{ocrrr uaflyr{arorqux qacrI4I{ u cBo6oItrHbIx aJren-

0.00

-0a

-0.80

- 120

- 160

7.60

7.40

,?

@ue. f, tr{alrenerure [JrorHocrr,r c yBeJrr.rgeHr4eM
paccrofrHr,rfl oT Hpafl

.I{pytrtHtt I,I To(rHrI o,rHocsrcrr ff rrarepl4rr, oTBercrBeH-
rroil 3a HeDFcnblBrrBil-t cneHtp rr cl\il{cctroHilEre Jrfir.tr4r.I
coorBercrlreuHo. Op4rlrrarrr cJreBa-noraplr{rrrr
OTHOCI,I'l'C"'IbIIbIX BI]ATICHIII"I IIJIO1'IiOCI'I4, OI]AIIHATbI
c[pana - :roraplrr[lrr,r qr4cra arerirponon c 1 crrt3

'rpoHoB. tr4a {rur. 7 ruguo, qro, ts ro BpeM.E HaH HoHrleurpar{Irfl cBo6ogur,rx
enenrpoHoR B rlpeAerrax L'.5-b'.5 or xpaa )r6btsaer npl4Mepno B 6 paB, rrror'
rrocTL aToMoB Sr6r,Inaet s /r0 pae.

Ovenragno, .lro Toqrrocrr, r{3MepeI{I,Ifr rI}ITeHcI{srrocrert DMI{ccr{oHIrbIx Jrr{-
nraft I{eBbICoHa Ir fioryqeHuble pes.yJrrrTarbl uo AoJr?n]ILI 6r,rrr, uepeorlelreHrJ.
B oco6enrlocru rpy4lro r.re6emarr cucrcMarlrrrecltor"r outl,r6nll l,rJrrr Aa?fie orle-
Hrrrr, ee Bcirl1lrr4r.ry. oAlraHo aQr[eHr, rronasaHr{r,rfi ua {rur. 7, nonugrrlrolry,
peaJleH, uo rtpaf,rnerir NIepe HarrecrBeHl{o.

Ha[o eri{e )rrroMfl]ryTr,, qro Harrrll ua6lloqeurafi r{ory" 6r,trr, r.rcnaxteur,I orurr6-
nor,l, cnraanuort c rre[ocMorpoM []lr{ vcralroBxe nosoit rtreJrr4 crrer{rpcrpa{a.
Illcxu [rfl nooroqHor"r qacrla LrIeJrIl olta3aJll,rcb He coBCeM n ognor,l ftJ]ocnocrir,
?t ETo BbrBBaJro rrenoroprrfi uurep(epcHIILIoIIItrIr:r arlrlenr B crrertrpe. B cnqela
c arr,rM BoBHITnJTI{ }IertoTopLIe rpyAlrocrl{ IIplr rIpoReAeHI,ILI HeITpeplruuoro {rorra
na rtrxpo(rororpaMMax. f[,nr orleunu oToro er[deHTa rrbr I46\{el]r4Jrlr orHo[ferrrre
r4H,r.crrc?rBllocter,l necnon6nr,Ix ypor{oc(lcpur,Ix nuttnrt Ro4opo4a n ctrue-{ruorre-
.ronoii qacrr,r crrenTpa (rax cncgol Ira ]IelpcpIiBHoM clrerirpe rtolroirr,r) oTAeJrb]Io

AJrrr rocrorrrrci,r lr saua4rroi,i .rac,reiir I{ He IIarrrJrI,I aauersoft paBIrrIrILI. flocno;rrHy
cnelirp eauagrror,l qacrrl cBo6oAeII oT IlaccNIarllIIBaenloro 4e$eHta, ML rroJra-
I.aeNr, rrro lratrrll I,I3MelleHI,IfI rroJrllor"r I,IHTeIICTIBI{oCrIr r{opoHaJrLrlrrx trunr,rit u ot-
rloor,lTeJrbrrrrie IpaAr{elrTr,I IIe I{cIia}I{eIIr,I cel)Lc3uo aTor,i ouru6Horir.
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$ 9. I nu Hbr Bo rIH I Mr{ c crr o Hg r,t x ruur,rit. g:r,rnccudunneli
Jrr.Eurr Hopoubr fiooraTorrrro poanr{ r,r Moryr 6rrrr uamepeubr orregr, roqrro.
Sgcer rpyEno za6extarr cl{creMaruqecnofr orun6nu. }ItenarerrHo mMerb. R
fiaalecTBe cfienIpa cpaBHoHnfi, IIo[IIiIMo ]I{eJIeBa UJII4 TIrTaIIai eIIIe LI xpoMo-
cSepnrre Jr[rur{[. Erqo ryuue , ecJru uan 6oaee cuJrbrrbre xpouoc$epurru ,rrrs
B cl{Jry paccesull.s n Beuuof,t ariraoc{epe rraJro}narcfl Ha rre[peprrrnnrrfi cnexrp
ItopoHBI, Harto[IllHarr IrBBecrHhrM o6paaonn HopouaJrbHblo oMn(jcrroHnrrre Jrrarrrrg.
dTo HaR paB EMeer Mecro ua uarueft cflenrponpaunne. Duuccrrouubre fi2rqurvr
)fieJIOAa OHaBaJIECb IIe COBCeM CIrMMerpUrrrrBIMrI oTrroouTeJrBHO CrreHTpa Hopolrbl,
Iro pfi,4 xponroosepsrrx aEnnrt na sore HenpepBrBrroro olleHrpa HopoHbr rro-
BROJTTTJI yBeperrHo u,cnJrrosrTb ory_ue6oarltrylo crrcreMarr,rqecfiyrc-oura6n;r.
,{.rrqnu BoJrH xpoMoc*epnrrx nunrrt 6nnr,r sa.srr,r uo poaargy (Rowland), a gnr
uar6o;ree oITJIBHBIX 6rrau rcnorrBoBarrbr aa6oparopurre ana.renus. Mnr r,ravre-
psJru nJilrr{Br BoJrH DMrrocrroHrrbrx uunuft HopoHbr roJr6Ho a {ororpa{FrecHoitqaorrir oremrpgr l4e Errcnepcr{ff He oqefib maaa (29 A/nru oxoao Hs ). B fipacuyrl
cropoHy or 4300 ctreT(Tp cJrr{urnoM nepegepmau, u cna6r,re aMlrccrrogrrbre
JrrrHrrn fiJroxn rrJI4 rreB\lArrMbr. fltoxas $rl]f.frfi 4567, gxrx xoropoft llofiyqu-
.nocs 6orr,uroo pacxo-?r{Eenne, 6r,r.na or6p_o-rueua. Mrr moralr rraMeprrr6 B paccgaT-
panaeuoff {ororpa{uuecmofi o6racrn 30 xpouoc{epnbrx trunift,,urcora no-
ropblx r xporuoc$epe rropfl[Ha 2500 rm r,rau 6oarue, n 4 fioporraJrbrrhre Jfit1vrm
n socro.rrroft u aana4noft sacrfix. cpegunr o[ru6na ,rsMepeHrrfi gaa oAnort ara-
HIru Melrblrre l- 0.08 A.' p,auurr BoJrI{ Arrfi nocro.rHoft qacru crrcreMarrrqecgr,r
MeHBrrre, qeM IIil.E aanagnoft (npn6nrasurerrbHo ua 0.13 A). cpanneuue c ra6-
rrnrIHLIMu BuaqeglrrrMtr rroHaBbIBaeT, rrro rflaBuuu o6paaoM rlepBble orBeT-
crBeHHbr aa ua6.nrcgaeMyro pasHr.rqy. I{s,nr flepeceHaor nopoHy B Boeroqrroilr
IrailpaBJreH[ru tpv6waureJr6Ho B rroSrrrlr4oHHoM yrJre 82o, n cpannerine c Qoro-rpaQaelt ooHapyflrr4Baer BAecb BoBMyrrIeHHyro o6aacrr. Oguano rorrHocrb rre-
AOCTaqorIHa, uro6rr peIIII4Tb, rrro llMeHHo B 0roM JIeEIITT flpl4rlllHa pacxorlr4e-
nun.'Huxte Iarorcrr rrsMcpeHHbre AJruHbr BoJrrr r{ ra6nuqnudno poranpy [ltd].'

1936, OMcr{

I,IaMop, Ta6ri"

:1800 . 72 3800. 77
3986.91. :1986. 88

1936, OM0H

?IaMep. TaOu.

4086.22 4086.29
4231.1? 1234.4

S 10." JI u s ra rE rr o r Jr o r{ e }r ra s. Bo BpeMfi BarMe}rr,rrr nc6o 6uao
iloHpsrro rrepacrbrMr4 o6naxauu, rr, rroBrrnuMolry, no aroft npaurHe MaHcr{-
MaJIbHoe rrporfi?fierrr{e HopoHbI I.Ia c[eHTpoI]paM[,Ie oHa3aJrocb o]roJro 7-,-9' 

'

qame B caMoft npmofi qacrrr crrenrpa. ?Imenno BAecb, na r]one oqeHb cna6orq;
Herrpepr,IB_Holo cfiefiTpa BI{nEo, xoT.r rr HeyBepeHHo, HecnoJr6}ro t.nrtnit uorud-'
tqeHrrfl, 1\{n nonr,rtaJrllcb rlBMepurb Idx l[Jrr.rubr BoJIrI, rd ourr orfaaaJrncr, uau6oaeo
oIrJrBHbrMIr Jrtr{ErrEMu B coflHeqHoM crrenrpe: 4045, 4077, 42261 4283 z, monlrir '

6r,ttr, eule oEHa lrJlrlr ,qne. oguano atr,r firaHfiz raH cna6rr, qTo rreJlr,B.s cIIeJrarE Hr,I-
fiafi9qo..3afiJrroqeHr{g o6 ux cMelqeullrr rrJrI,I IrHTeHcrrBHocrI,r r mnplliro. Bo
nIiyTpeHEefI HopoHe- xgpomo BIrlIra B BmByaJrbrrr.rft .racr.n refiilypuqec11ag Jrtr-
Irl4fr [orJrorqeuus. 6277,
' ' orcyrcrprae_ nrannft florJrorrreuflf B orrenrpo Bgyrperueft xopouu o6Hsuo
o6rsQnsetos 6ucrpsrru repMrrqeoxuu 4nrzxrerluerrr" cno6ogubrx . eJrenrpoHoB,
paoceilra'lolqrrx coJrrrerrFrbrft ceer. Qpegnar cHopocrb oJreHrpoHoB flpur reMIIe-.
parype rroBepxrrocrri /*850o onorro 265 nm/cex. floarolry uonhraror, ulro u6ruy-
6orne u runpofirre JI?rHr{rr, nopngna 10 A, onoJro h ::4000 craHoBrrrcrr He-.
BtdEr?r.Mr,rMrr. oAnaro ara o6r,rqHa.E oqeHHA ,qaJreHo He roqHa, Ilpem4e Bcero MBt
JloflE(EbI paccMarpl4Rarr n'e_cpegHloro cHopocrrr, aJrenrporroB, Ho pacnpegeue-
Etrc ux ciropocrcit, orIalKeM Manoeeafioao. ,[,aaeo, Mbr AofiErur,r paiouarpunatu
gyrkMapHbrft aS{enr aroro pactrpeleJreurrfi orrrocu?eJrr,no Co.rruqa xam ubres.
8 trfasecr. ItpLnrcfioft acrpo{, o6cepr,, r. T.,t. 1 IIJ



II?rrtA cneTa I{ oTlrocr/IreJrr,no ua6nro;1areJrfi. B Irauutx BlJqllcfieurlfix Mr,I orpa-
HUEII4JIIIOb ylIllOU{eHIILIM OJlyqael{, IiOUIa IIp}illarI, COeAIIIHflIOIIIafi IleHTp O[n-
rrr,rqbr o6r,eMa c rler{TpoM colHqa, [eplreIIAiIItYJI.flpHa H fiyqy SpeHI{fi. Dto -ryqmee nplr6;rumeullc AJrfI BblarilcileHflfl Ilposflfifl ltltHttlt, He]fientr npocTaff
oqeHRa ee ur,rpr{rr[r ]ra oclloBal{rrll cpeAnel'r repM[qecHor"I cl{opocTl4,
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(Due, 8, A.- na6.urc4ennrtf'l Houryp fillnul K s
coJlrreqHoM cnexTpe, B - srtqrrcneunrtfi HoHTyp
nnst'traI('"#'-Hlf#':1ii;f,f.",H,i33i-aHrcrpeitlbl'

ovenuAuo, ,rro o6lr.rnr,re TorrHr4e Jrr{Hlrr{ coilHeqHoro clIeltTpa, B cnyq&e

repMurregnoi,t cnopOcrlr cnO6oguux AJIeHTpOHoB 6ygyr o_.qellb caa6rr IIJIII HO-

nragunar,t. Ho nyuruuu KpI4repIIeM [JIs paccMarprnaelroft reopilll Mory{ cJIy-

2t(r{Tb raxr{e clrJrbHbre Ir mI{poHI4e JI:a:aIlLfi, Han K r H, rurplrna RoTopblx 6ongme

pac,cMarprrBaer\roro flonunepoaa pactuupeuun. B aroM cilyrlae HoHTyp 6y4er
cr{JrbIIO [CHa]IteH, ]Io JIIIIII,Ifi OcTaHeTcfl SaMeTIIoft gA?fie B Cllefirpe rryrpenUefi
HOpoHbr. Btt.rucnenur,Ir,l nonryp JII{HI4II I( lan na Qur. 8. tlpu BbIlIucfieIIIlI{
r)Toro noHrypa Mbr rroJrbSoBaJrl{cB r(oltTypoM JII{HI4rI B OOfiHeqHOM CIIeHTpe,

[ofiytreuHbrM IIp]4 rloMotqu Halrrero cfienTporpa{a. HaH BnAIIo, eeTb SaMeTHaE

Ila3grrrla B rlerrrpaJrbttoft rauterlcllBuocTrl, Itoropaf yBefiutIIIBaeTCfi OT 0.10 go

0.g0. OruruHo orrrs K Aonatua rlerno ua6rro[atrcfl B l(opo]Ie, 6y4yuu uo
xpaftueft'uepe raHoft Ete cllfibHoll, fial( BoAopoAHbIe llvt:ulru B 

-BBeB[ax 
Tiliiq 4.

Einz nn rrpu*e*r AJrfi rerrrel)arypbl aJrenrpolroB BIIaqeHue60000 uJIII 8000o,
peByIIIrTaT IISM0HIITCfl IIe CJII{IIItOM CTIJIbHO'' bo*"puQlluecnax lrJlorl{ocrr na uaureli cfierrpolpaMMe B o6fiacrn 3900-
4000 xait pa3 rro[xo4flrr{afl AJrfl o6napyineul{fi orleub HeBHaqIrreJIbHoro IToHr{-

?fieHLIfI He[pepLIBHo"o 
"rentp" 

n o6laoru Ar,luufi K u H, Aa]fie eCJIII 6rr [on'
[JrcpoB0Hoe paclul4peHl4e 6r,uo eme 6oilDllre o]ilIrAaeMoro.

i,Ia Sllr:. 0 nau"i lrr,rtpo{ro,rorpaMMr,I c11eltrpoB Conuqa ff sarlaAHoft qac1ll

rropoHr,r lra paccrofl:f,urr 2t,91 tp_afi. Ha ueft xopotuo !14AHbI- oqeHb CuJIblIbIe

ronarre aMrrccI4oHHBr i ii"ri rc u it pI HeMHoro rnparo or H cra6aff aulaccl4s He ,
He BIrOrrHe OTAeJIfleMafl Ot H.Orrr [Iunttm O6yCnOnleubl paCCefIIr{eM XpOMO-

cclepuofr paAI,IaqIIII MoJIeHyJIai\rl4 14 IIbIJIlIHsaulr aeUnoft armOCSepSr. Opnano

crI4 JrtrrHrrlr He MorJrr{ 6u tlone urarb o6Hapy?fiI{Tb IuI4por(I{eI{ AocraroqHo cI{JIb'

rrbre.TrIIHI4I{ rIorJIoIqeH}Ig Ku H,eclra 6n uocnelnrle oyqeoTBoBaJlr.Mnrmo-
iHeM yrBep?fiAaTr,, qTo ts Crrentpe nuyrpeHue_ii H.o-pgIIbI Ha paocTgflfinu 2t OT

Hpafi [I{cHa HeT I{ cJIeAoB tasuftnornouleHzs K u H. !rc HaXOgnrcfl B IIpOTI4BO-

pequr4 c yrBepffiIteHrreM lporpuaua, qroB olleHrpe r(opoHbr 1929r. saMerHo

He6ortuloe IroHI4?fieHrIe HenpepblBHoro cnel{rpa- s o6nacru nunlrft K u H It{].



rlpaega, peByJrbrar lporpuaua orlrocrrrc.E ri paccrorul uro 4' --. ['or lr:palr, r,r, [o-
BIrI[IalvIoMy, I{MeHHo aTo cJry?nI4T npra.ruuoft pacxo}riAeHtrfl.

urcyrcrnue .lrwlJmft rrorJrorqeHrrs I( u H n onerrpe BHyrpeHHei,i nopolrn
BBJIflerCg, <experimenturn crucis>> AJrrr npuuarofi - 

rcoprara llturaji
norJrorqeHmrr B crrer(Tpe ruyrpeHuefi HopoHEr. Teoprza B ee rracrorr[treM Br4llc]

@ua. 9. Murpo{ororpaMMbr cnenrpa Co.nuqa (uanepxy) u HopoHr,r
(anuay) Bo6.lactn-nusrrit K ra U' "'

He rIpeEc-HaBbIBaer ua6nro4aeuoro rroBe[enras uunlrfi rrorJrorrle11r4fi B c[er{Tpe
r(opoHbr. TlcqeauoBenr.rs, nwuvtr K u H MoH{}ro oEur[arr, roJrEr(o fipu cpeAHefi
cHopoctu aJreHTpoHoB, rlopflAfta x{Horrrx rhrcffrrr{rrJroM_erpoB n cenyugy. IIp"l-
rroJroareHl4e,. qro orcyrcrsrae nzuufi [orJrorrleHr4s K u H B crrefiTpe rnyrpeanefl
ItopoHbr o6ycroateuo HaHrrM-ro EBr,rlHeHr,reM cronr 6r,rcrpo ABr4?fi)rrquxcfl
aJreRTpoIroB, npI4BoIU{T H Ba}HH6IM cJreAcrBIiIrrM, cvrrlecrBeHrrbr}r I{Jrg np-o6,nerr,rrr
KOpOHf,r B rIeJroA{ r.r &Jr.fi cM()?ItHbrx BorrpocoB acrpo{raallxn u r.eoipuar.rnu.
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CMCTEMATMI{ECIIO E CMEITEH I{E CTI E}ITPAJIbH bIX JITIH 7I,I
B CIE]tTPE o Ceti

II. @. IIIAilH

floHauauo, trro Jrlrgrrn c rroreHrlr.raJrolr roa6y;r4euun (0.20 ,IMeIor cucrer\rarl{(IecHoo
oTpr,rqareJlbt{oe cMenIeHI{e, fiooTl'Iralolldee 3-1r Hu/ce]r.

B nacro.atqefi BalrerHo pacc]lrarprlBaercFr Boflpoc o cr{cre}IaruqecHolvl oMo'

rqegrrr clenrparrbur,rx lrunrart B crrenrpe o Ceti B aaBrlcutllocrll or IroTeH- .
TAEJII[qA I

tr
ts

tsEd
TJH

yoEo
HA

(
E

Hin60tsr{
EE
EB
EIH

ts

HE6o
Etts

EaAO
E3

3859.92
3q67.63
3q72.57
3875.97
3878.53
3883.29
3F83. 30
3 90.20
3812. 90
3 95.66
3q99.72
3902.26
3906.19
3920.27
3922.b2
3924.54
3944.02
39+8. 6 8
3956 .34

3958.22

3961 .54
3979.53
3!182 . 19
39r9.77
3998.65

0. 00
0.04
0.99
0.02
0.09
0 .98
0. 05
0.04
0.04
0.11
0.09
0 .07
a.tt
a.D
0.05
0.02
0.00
0. 00
0.0?

0.05
0.0r
0.10
0.00
0. 02
0. 05

1.55
0.02
0 .00
0. 02
0.05
0. 00
0.00
0.00
2..13
7.43
1.55
0.00
1.08
0.2'l
0.30
0.2'l
0.2'1
0.26
0.27
.{ .60
0. 28
I .47
0. 05
0.99
0.09
0 ,05

4215.86
.:t226.7t*

4254.35
2t258. 33
L260.49
4271.78
4274.81.
1289.73
L291 .rt\
4291.!5
4302.54
4325.78
4330 .03
i332.83
4344.51
43tt'1 .24
4375.95
4ts79.24
439s,25
1401.76
h4L5.t4
a+zl.ei
t+482.18
L4t,9.75
&491,58

0.00
0.00
0.71.
0. 00
0. 09
2.39
t. 48
0.00
0. 00
0 .05
L. /*8
1.89
1.60
0.00
0.02
1.00
0. 00
0.00
0.!r0
0.2')
1.55
1.60
0.05
0.11
0.12
2.19

FeI
VI?

FeI
VI
Ire I

'I l-e
FeI
VI
VI
FeI
FoI
VI
Fel
Fel
FeI
TiI
AII
TiI
TiI

n005.26
rr008.94
i020. {0
4023.69
t102E.58
t 020.'1'l
4033.08
n034.49
4035.74
4015.,9:i
4063. 61
4077 .'.J:]
4090 . i8
4t05.ri
!+Lll.79
4tL5.r8
4116.54
44,23.51
Lt23.L0

4132.03 )
4147.68
4149.7'.1
4t'18.93
4199. 99
4206.70

I

I?

II

Ire
Ti
Sc
Sc
Ti

N[u
lVIn
Mn
Mn
Fe
Fe

SrI
v
v
v
V
v
v
v
Fe
v
Fe
Fe
Fe
Fe
Fo

Sl II'Ftr
CaI
L,'e I
Crl
lie I
Fel
Fel
CrI

CrICa
FeI

!'e f Ti
CaI
FeI
VI
VI
CrI
FeI
FeI
VI
VI
FeI
FeI
FeI
FsI
Fe I?
FeI

I?
I
I
I

Ti
AII
CoI
TiI
TiI
TiI
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(Ilarra Bo36ylnEoHI,Ifl. Harua Ar,rorrepcrlfi - yMepeHHa.E (ono,ro 30 Allru
Y Hy), lr cuenrpaxrllble JrIrHI,Il{ B rIoAaIlJrEIoIrreM allroJre 6reugu. Cepresnoe
sunMaHI,Ie 6rtno 

-ypeueuo 
nrr6opy crronrpaJrr,l{r,tx ;lrauur,l IJIfI llSMcpenus. Mu

HafieeMcfl,rrro B arrrx 6rengax rfiasgbrr,l Hot\{tlorreHT oTRercrBel{ He MeHbIrIe,
qeil[ Ba 50o/o notuof,r znreucusHocrrr. O4uano ilut1r,ru c floreuqr'IaJlanru noa6ym-
AeHrrE 6onrme 2.00 o.reHr cna6rr, rr rpyguo nafirlr IIJrrr HIrx upeo6uagarcqufi
ItomrroHenr. II pn rrr6ope ranuit Mbr rToJr BBoBaJrrr c6 cJreflymilIrrMu uoroqHuHaMlr :

1) Ta6nuqu Porauga'(Rowlancl [t:l), 2) Cuncon Meppurna (i\Ierrill) nrr
rorrr-orreprro4raqecmrlx n'epeuennur [21, .f; CuucoH fianqo _ (Davis) _ lur
ocScorpii [3],4) CnrconleHrrepa (Haci<er)'trisoc Bootis [4]. CnncoHnn6pau-
rr6lx crrenTp&JrrrrbrX runrrt [arr B ra6n. I.

llucao lrervrepeuur,rx mnruuilt- Ha crrer(rporpaMMe o6rrquo rre rIpeBBIIrIaot 50.
Momso HaAe.ETbcE, qro B cryqac cpeAHoro, oguoBaFlrroro Ea BuaqureJrbHoM
glrcJre lraMcpeHllr,rx'6,nen4, rangusuplranbgbre oTnJrorreHrrfl crJla[fiTcg. Mu rrl-e;

pI4JIIII orqerrbHo rprd o6nacru creorpa, 3720-4020, 4000-.421t0, $2)Q-/$QQ
no 5, 7 u t0 crexrporpaMr{ [ts maxtqoft.

Haua qe;rr 6r,rra - uay.lr4r6 glaffiepeuqua,nsnr*lt a{{eHt B ilyt1ss51x
0Hopocr.Ex [rrFr paailtrrrrr,Ix lpyuu cuenrpatrrnux uuunft. llm:rwt-6r,rnu pal]ne-
rrerrrr Ha qerrrpe npyrnrn; 1)-norenqr,rairnoadyxtgeuua ( 0"20_;2)^noronqna;t
noa6ynr4euun d.20-t.00; 3i noTerrqua,r noa6y?n[elrl,Irl 1.00-2,00; 4) noteu-
quax ro.a6yin4enr{fl > 2.00.

f,{lrr}{epeuqr{arrr,Iroe cMelqe}Irle 11o orl{orueguIo H rlepBor:i rpynre cJlelym-
Illee:

cper,ee, A 
I 
**

0 . 20-1. 00

1.00-2.00

-f0.03

+0.01

+0.05

+0.04

+0.07

+0.13

fd,[n vcrneproii rpyunu rraMopeHxoe ornJroHeuue - onoJro + 0.1 A, Ho

YIICJIo Iuurai:r 3[e0b O!I€Hb ]\Iailo, II PESYJIbTAT IIEJIbB,I CIII4TATb PEAJIbHLIM,
Hanporlrn, rroJrolr(rrreJrblroe cMenlerlrre fiJrfr nranult c HfiBHITM rIoTeHIdIraJroM

noa6ymqerlrafl I\,IelIbIIIe 2.00 npegcraBJlfie1c.fl peaJIbIIhIM, no rtpaftuefi mepO

,ra.relrneuno. l-IaAo llaMerllrb, .rto Afiauc (Adams [5]) uauer He,qaBIIo, nOJIs-

By.flcrL orreHb BEIcoHoI-I gtlcnepclreft (2.9 A/rirv), alro-B'-croltrpe o Ceti fiyrleBble

OHOpoCTII BOBpaCTaIOT C BO3paCTaHIIeM IIOTeHIII{aJIa ROSOy?fiEeHI{rI, OA}Ia$O

ynaaannmrt utr a{$eHt npu6nuaureJlbuo R[Boe MeHbIIIe, qeM IIO IIBMepeHufiM

i Crrororo". Boaricixtuo, na6nro4aeunft aS$ent cxopee noJllneu 6nrr untop-
IIpeTI{poBaH B Tolll 0MEICJIe, IITo clIcTeMaTpIqeCHoe oTpuIIaTeJIbHoe oMeIqeHIIe

cllefiTpaJlbHstx nraurar'l Bo3pa.craer c )'6rrsanlreM lloreHlll'rara noa6yxtEelrlls'
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