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AIIO@y3HLIE SMUCCIIOIIHLIE TyMAI{HOCTU s M 33

U, A. Illct'iitr'

Br,rrr.r rorry.rerrr,r r]ro'r'orpa{run M 33 rrp}r nouorr(}r (]40-rtrlnrllrerponorl cneroclrrr,rofi
r{aMopLr (7t : t.4) n norr6nuaqulr c (pulr,rpa,rri.r, nponycr{alorr(rrlrr{ JloBoJrrrro yartr.rii y.racron
crrcnrpa orrono FI.,, I 3727 IOII], a rarirr{c 6o,nco rulrporurii yuacron B }ncJrrlrx Jr)Iqax. Cpanne-
rrrle grrrx crrr{r{Holr IroSBoJrr{;[o BrnrtBrrrrr 82 xrr]rr[yaur,rc Dr{r{ccrloHrrrrre TyrrailflocTrr (ra6;n, 1

r Qur. 2) r{ r.re Mcrrec 200 o6r,enror ur,rcorroii clcrrr\{ocrlr 6cs noauo}xrrocrr.T pa3l{eJrcrrnfi rlx
tra rpynnr,r ropflqr.{x 3tse3A, orAOJJLlr[rc r.opflrri,lc cBcpxr],rrarrTr,r r gnr[r]ryanrre TyManfioclfi
c lrcnpepl,rBrrr,rNr crrcrirpoM. Xapatucpuori oco6orrtroctr,ro N[ 33 trBJrrrcrctr 6orarcrlo o6neri-
Tarrl{ TI{la I. DltlrocuorlrLrcryr\{alirroc'r'r,r u M 33 paLrrroJrirt'arolrjrr B BnaqlrreJru,tolt 6olrlualr-
crne nir I',,rallr,rx r.r i{llylrx r{crrce 3arrorrr,Ix onl{parrrlLrx pyrtaBax (r}ur. 2a u 26).

I{erroro pa6oru rrBJrrercfl Br,IflBJreI{I{e Ar,{+{yBHbIx ryMar'rHocreta n M 33
r4 r{Byt1s1111g rrx pacnpel{ereHr,lfl. IIpn nonrorqr{ cBerocr.rJrbnofi 61r0-uuJrJrr{MeTpo-

Boft naMcpbr (lt : I.4) B HoM6rrHaurrrr c {r.rrrbrparuu KC5 (rrana RG2) ruua
OGI n []G2 6r,ura roJrytlsHx ceprrfl crrr{MnoB M 33. (Dnrr,rpsr KC5 r,r UG2
B fioM6r,rHauprn c coorBercrRylorqr{Mr4 rrJracrlrHnaMr{ Bbr[eJrflroT IdoBoJrr,Iro

vanyro o6nacrr,, RrtJrrorlaloilIylo JrI{III4I{ FI, lt ).3727 lOTIl. tr4ro6panreru{fl Ha

crrr{Mnax c r}unr,rpona rrana OGI oarerrb r\{aflo Bar}r,rcflr or Jrr,rrrrrrr,r FIo. Cnl,rl,ron

M 33 c rliunsrpolr UG'2 4au na r[r,rr. t (uepro.uta ]r NW or flApa ecrr, Ae{renr),
3a o'rer'rs MaJrr,rM ucrrJrroareHr{eM [u+4y3Hr,rc o6'6enrr,r nplr rre6onr,moM Mac-

ura6e rralrcro 14r{crllyMeula (41 a t unr) upanrl,lrrecrrr[ He orrr4rrrrMr,r or BBeBI(.

OAna r,ra 6orur,ntux, TpygHocreii 3artJllotlaercFr Il roM, rrro rro [prrqr.rrre AoBoJrblro
cr{JrbHol'o rporra r:ynranrlocrr,I, rreBoBMo}r{rro cnoJrhno-rrra6y7tr, rorrHo onpe4eJrflrrl
flprrocrL cra6brx o6T,onr:on. Itpome roro,MrJerrle ]re r4MeeM cr{creM BBeBAH},rx

BeJIr4qr,rH, coolBercrByrorur{x o6nacrn onoJro IIo u ). 3727 . lloarouy 6rrn nnr-

6panrry'r'r upocroro cpaBl.Ielrr.Itr cHI{MItoB, rloryt1g1111orx B paBlrr,Ix Jryrrax, rrpr,r

loMollr.{ 6nl,rnn-rfl,rnpocrrona. flpu o.renr, 6onr,mori cBerocr{Jre rraMeprrr rralrr{
BOSMOlltrrOCrr,r orpaHr4qelII;I B orflollerrrrrr oqerrE cJra6Brx 3Be3A I{ SBCBAoo6paS}rLlX

o6r,ertron; B [ar{rrol{ oJryrraci ero frBrrflercrr cepbearrr]rM rreAocrarltoM AJrfr ral{olo
poga pa6orrr. lleo6xolr{Mo BaMerrrrb, atro B tr{3Recrrrr,rx (uo lrx crrertrpy) ouuc-
ctror{}rl;rx 'r'YMilrrrlocTax r M 33 }Ie[pepr,rBrroc l4SJryare]rlle cocTaBIIfreT SaMeTrrylo

iloJrlo rrrrrel'parlrrrrol'o yIBryqeHI,Ifl; rlngrrarlro ar'o Br,IBRaIro aoa6yxrgalolql{Ml4
BBetsAaMrt, rraxoAa[Ir,JMr{cfi Brryrp.r,r ryx,raHHocrer,i. Iloaronry Br,rflD;lorrtre aMr{c-

CI'IOHIIbIX 1]YMAHIIOC'I]8I,1 NO RTTCT'ANAKl]IIAIECI(UX CI{CTEMAX IIPI{ CPABI{E}I],ILI CHI,IMITO]] }



clrflrr,rx B JryqaxonoJro Hd, )'3727 E BEe 3rr{X O6Jra0refi, ropasAo rpyAllee,
qeM Arfl gu({yeunrx ryMaFlHocreIt n lanaHrune.

IIpr uarunx rrucrpyMeHraJrlHblx u {ororpar[[uecx[x cpe4crBax npeflcraIr-
JrrrJlocL qelecoo6paBHbrM cHaqaJra cpaBHIrrr, Ha 6r[HIt-MIdI{pocltotre rrJlacrt'IHIttt ,

rorvqeHHr,re c (iulsrporu OGI u UGZ. Ilnacrrluxr,r Lr aIicIIo3I4IIl'In 6rtrn tati
[o4o6paHbr, qro6],r na rpnoneroBoM cHl,rMHe BDe3Abr I{JIacca K 6r,rnlr MIloro

Cra6ee, nJracoa A neunoro Cna6ee, a 3BeBAbI B 6olee I{JII4 Mel{ee CpaBHI,IMLL

B otnorueur4r,r cnexrpos 6lrraI{crIoJrbBoBaI{anJrolqaAfia SA45 [1]. 'l'axnu o6-

paBoM, aro cpaouer{r{e rroBBoJrrrer Bbr[elrrrr, gu{(ryaurre ryMaHHocrI{ c aMucr,i,toII-

rIr{M trJIrI Herrpcpr{B}rbrM crreHTpoM, cnorlJleHrlfl ropflaII,Ix 3Be3/L BOSMO}I{HO, AaiIiC)

orAeJrrrrlble 6enr,re cBepxrlrraHrr,r. Oquarto BbIAeJIelII,Ie ol'crc[a aMI{ccuorIIIrIx ry-
uanuocrer,loareHb HeHaAelr{Ho. Bcero raxl{rt rlyreM I\{r,I Br,IIleJrI{Jrn s M 33 oxortt
230 o6r,enroB. y.rurrrBafl o6sr.rHo 6onrmym r-aJranrr{qecrtylo xlr,rporv BIIera-

raftTflrrecrtux crrcrcM, Mo]rtrro crta3aTr,, qTo orlr o6r,ert'rrr c cIIlbIrbIM r[I,r.o;le-

TOBr,rM r43Jryt1g11r"* r{e Mol'yr rrprrHaAJreE{arr gameir fanattutxe (nepontuocrr,
groto oqeHl rr,lana).

Br,r4enennrre rartltM o6paaont o6r,erttrr s M 33 BareM cpaBlrlrBaJrr{cl Ha

6nuurt-rlrlrnpocftorlc Ha cH[rMltax, rIoJIyrIe]IHIix c yBItHM I{pacIILIM {unrrpont
KC5 u c reM lfie ?fieJrrLIM rfurr,rpou tnna OGI. Sncuoeuqr,rrt I{ IrJIac'rr{HI{t 6snw

Tax [oAo6parr6r, 11106];1 6etrre BBeBAr,r 6rrnu upu6JII{BIrreJIbHo oAI4HaHoBLI no

florrepgegr{rc. ]l tanom cJryqae BaMerHblii ug6brrort B ItpacHLIx ugo6pa[{eHl4r{x

lpr{[r{cr,rBaJrcfl BJrrtflI{I{rc aMI{ccI{oHHofr, nv:uutr, I'lo. flponepnoft cJryx{I,IJrI{

25 orrrlrcclronurrx o6reHros s M 33, noropsre paHee o6uapyxrunr{ no cncl{rpy
Mertorn ra Annep [21. C gpyroficropourr, lra6rrroH ]Ia cHl{Mftax c KC5 r{NIcer

Mccro TanEte z ArrE 6oree xpacnblx BBeaA, Ho orr.r IIB0BArI MoIJII{ 6r,rrr, rtcnnro-
qcHbr paHeet [prr cpaBHeHr{r{ 0Hr{MHOB, flOryqer.rHblx c ?r{eJrrr,IM tfIaJll)rporu oGI
u tpnoneronuu {ulsrpou UGII.

t{ro6rr fioryrrr{Tb BoBMo)nHo 6o:ree uagexrrrJe peByJ]brarI;I, eMI{ccrroHHr,IMLI

o6tenranru Mr,I cqltTaru roJrr,no re, Horopblc npl{ B-6annr,uoft InRaJIc (ucItnrc-
.ran NGC 604) 6rrnu 6sr n npaurbrx ryqax Ha ABe r.r 6onrrue eAr{Hr{u cuJlr,-

Hee, rreM B ?r(eJrrr,rx. Ec,nn paa.nuqfie MeffiI(y uao6pa]HcHr{srrau UGII u OGI 6rrlo
oqeHb BHaqr{TeJrbHo, ro oror rrpe[eJr B He6orrbmoM arr{cJle cJIytIaeB I{HorAa cHI{-

)RaJrcfl. TaHnnr uyreM ua 230 o6r,exton, BrIAeJreHHbIx HaMLr B M 33, ToJILHo

82 uu cquraeM aMr{ccr{oHr-rr;rrun. flpu HameM Mero,rle Mr,I co6crBeHHo I{cr(JrIo-
qaeM r{B paccMorperlr.rfl nau6oree cJra6BIe o6rertrnr. I-Io uoxno He coMl{eBarbcrl

ts TOM, IITO CpeAI{ IOCJIeAIII{X, BepOflT}IO, IOBOJILHO MHOIO DMI{CCI{OHI-I6IX O6T -

onroB. Msr gynaeu,rlro r4B 82 o6rexroB Jrr{[Ib HeMHorIre Moryr or(aaarr,ct] Hc

$M!ICCI{OFIHLIMI'I TyMaI'IHOCTfl MI{.

Br,tg,eneurlr,re aMtrccplourlbreo66enrr,I [al.Ibr Bta6n, 1 r{ HaIreceHI;I ua r[lr. 2a.

,I{re rynaanHocrr{ 87 r 88 Haxo[flrcrr nue {tur. 2a, uo rrNIelorcfl Ha nparlx

{rur. 26.
R nepnou cron6qe ra6rullbl l.IapflAy c reltyr{I,IM HoMepoM Aalrri Hox{epa

o6.rert'rou, orMerrell.IlJx pallee Mafiolnou r,r ArrepoM, B roM qucJre Ilecrl I{x
ryMaur-rocrer,i c uerrpepuBllrrlM ctleltrporvr C [21. Bo aropoll, rpcrbeM r{ qerBeproM

c.r'on6qax Aarrrr orHocr,rrcJrbr{bre or{eHrtu fpltocrrr B r{pacH6Ix, irtcJrrr,Ix lr rfrto.ne-

roBbrx Jryrrax (0 oaeauaer Bl(ecb ycJroBHo ilepByro crerleHr, r,turencnnuocrlr).
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B neno'ropr,rx cJryqaax Mr,I rrMeeM HecxoJrrrr{o rIeHTpoB IrJrIr ltoHAeHcaqrii,
noropbre Molr{Ho o6teguutttr, B oAHo o6paaonauue. Tllror4a AJIfl rII{x AarI oAuH

HoMep, rrHorla yHaBalrbr nan6onee fIpItI{e [eraJrlr. B grofr craAr{I{ pa6oru un
He paccMarpr,rBaeM 6onee c"rra6bre o6:beltrr,I, xoTfl MHofTre I{B lrlrx flBJrfllorcf
pnr[rt[yaur,rur,r rvMa]rHocrrrMlr lrnr,r o6t,enraMI{ oqerlb nr,rcoHofi cBcrIrMocrId.
glrclo raxrrx o6r,ex'ros Ha I{ar[I{x {ororpar[lrnx, BcpofrHo, BHaaIIrreJrbHo npe-
BocxoAr4r 300. Jloatouy ta6r. I
AaJICI{O He fIIIJJfICTCfI l{CqCpIILI-

naronlei,i B orrro[re]rr{r{ r,l}ITepc-

cvroqrlx Hac o6'6errroD /{a}r{e AJrrr

Harrrero r,rHCTpyMellTa il Haulero

rpororparpnvecltoro \,rareprraJra.

Me oqeHr, npatnori BaMerr{r{

Xapo ualr r{BBecrrro o6 o6napy-
H{e}rr4r.r rrM nprr noMorrlrr 650-naun-

rr,ruerponofi lrpuaMarllqecnor,i Ha-

uepr,r o6cepBaropr.rr{ n Tonauqran-
rna 97 o6r,exton c flo e aMr{cculr

[3]. CosceM rrel(aBrro, r{orAa Ha-

crtirrrrlafl pa6ora ylr{e BanaHqu-
BaJracb, Annep nprrcJrar pyxonr{cb
o 7-qlr{{iyaur,rx rylraHHocrfx ll
M 33, n noropoii Aar.r cilr4cori onoiro
1.50 o6r,errroB, rloJly.reHllr,lx c 6oxr-
mofi npuarurarfl.rccHofi xauepori n

M[.ruraHe [4]. Itco]r{aJreHrrro, Htr{

B toli, Hu B trpyrorl pa6o.re ner
nu (rororparflrl,i, lrn r{aprbr, Hr4

uonotncrrtrrf arr,rx o6rexroB, r{ Mr,r

He 3rraeN4, rracltoJrblto oHlr UAeII-

Tr,rqrrrl c o6r,ertralrn, ltoropr,re Mbt

IlbIAeJIlIJrIr I,I3 CpaBrIeHr4fl CHtr{MrtOB,

trOltytlg11rt X C ItpaCHLIM, ?IteJITbIM

u tproleT onrru {rransrpaMr,r.
Br,rgetrcrlrlr,re 230 o6rertron (n

geficrnn're;r r,lrocrrr r,rx l,ruorcl 6onr-
ure) npue 16,, n olrcreMe npac-
HbIx BeJII{rrI{}I, rI I{x a6corrornan
Berl1qnHa rre Merrbme -5.5. ItaH 6r,rno yloMa]ryro Br,rme, rroMrrMo gllr[r[vanrrx
TyMarrHoorer,i, agecr, Haxorlr{Tcfr orrcHb Mrroro rpyrrrr r{ cgorrJreurrit npeurrryqe-
crBeHrlo l'opflrrrlx 3De3I( r{, BOUN{O}rIHO, OTJ{eJrrHriX 6err,tx cDepxrl{raHron. Mu
He BIraeM crtcltrpa,lrLtloro cocraBa ne'rneii cilr.rparr.t, rro cpaBHor.Itrre Framl4x crrr{M-
HOB Il TpCX AOBOJIbIIO V3I{I{X y.rac,frtax cilertTlta yHaSbrBaeT Ha To, rrTo HepaS-
JroffiI{BltrI[cctr [era,]rI{ (u oco6cnrrr)c'rr,I B 6otrec nucurrr4x aracrfrx) o.reur 6orarrr
tlir.roneronr,ru rrtJlyqeHr{eM. Coalaercn nrrerrarJrcrrr4c, rrro M 33 upeanrrqai,iso
6orara o6r,cxraun rr.rla I. FIa o6lrnrae rory6Lrx BBeBI( BAecb o6paurn BHr4Marrtre

0tnr. 26. CxcMaru.recroe pacfipcleJlpHr.lc
lrr{{yarrrrx ryivrarrrrocrcri u M 33
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eqe Xa66r [51. IlpeguoJro]I{enlre o Mlrororrr{cJreHHocrJ.r o6:renron :rr.rna I nr,r-
cma3aJr rarrEre Annep [4]. OrnoclrreJrb]roc HoflrirccrBo o6renron r1rna I e
M33, nepoarrlo, ropaBIIo 6orrruc, .reu n M31,.,I{anee, 71r,r{r[yaurre ryMar{rrocrr{
n M33 BoTpeqarorcrr BaMerrro s 6olr,ueM rrtr{cJre, qerf B M31, lr, HpoMe,roro,
R cpeAlJer{ oHl4 3aMerHo tlpqe, I'r SAeCl; }fie BoTllerlalorcfl oqeHr, flpHlre ryMal{-
rlocrrr (NGC 604, NGC 595, NCC 592, NGC 5SB r{ 11]r.).

,(ocrofrno BHIIMaHITT pacnpeAeJrerrr{e DMrrccr4our{rrx ryMarrHocreli s M 33.
Mr,r gaeu na {rar. 2a {rorolparlilrro u paloM Ha r[lrr. 26 B roM xre nacmra6e
orA0rlrlro pacrrpcAeJrerll{e aMl,IccuoHHbrx o6r,exrot raa ra6tr. 1. Flaru cfrrrco]{
r-rc nornr'tr'l, oAI{aHo cpaBl{erll4e LIe ocraBJlfler coMl{elIrltr B ToM, aITO oMl{ccr4orr-
I{bIc TyMaIII{OCrr{ BI;IFIBJIflTOT BeCrrMa cepbesHyro reHtreHur4ro pacloJraraTbcfl
BlIoJIb clll4parblrr'Ix sereeft. IJo lt n oToM oTHortreHr{lr, Bo3il{ox{l{o, I4Mecrcfl I{e-
noropaFr oco6ennocrr. ]l M 33 narr rrMeeM nart 6ygro 6ontmee pacccrrrr{e,
'remsM31 [6], xorrr B ocHoRIIoM ryMau]Iocrrr n M33 rax]r{epacnoJrararcrcrr Ha
cnI4paJrbHBIX BerBflx. Monter 6rrrr,, ero HaxoArrrcfl B cBflBrd c 6onee cnoxruolt
lr pasaurori cnrapanrHoii crpyxrypoii M 33. Suect Molr{lro orMerrllrb, rrro, rrapflAy
c 6olee cI{JrLHbIMr{ crII4parb}TLIMI{ BerBflMrr, rdMecrcfl HecltoJrrrr{o MeHee BaMer-
Hrtx sersei'i. IJcHolroprte I4B rlocJreAur{x cxeMarr4arecntr norra3arrbr na {rur. 26.
]-i cBnsu c 66rr,nrrnr paBBr{rrreM cnr,rpanr,noi,i crpyrirypbr Aa}ne B 6onee nrlyrper.r-
HflX aracrfrx M 33, uomcr 6slrr,, Ilaxogr{Tcfl rlianr uarlrul,rn ra SAeCb rreMaJloro
qrrcJra r ynaarrrrocrei,i.

Bonee uo4po6uoe I{ccJreAotsaHl{e pacrpclleJreHr4rr glr{rr[ryaur,rx tyualiuocrefi
:t'r uoo6rqe o6unttn o6r,eHron rlrua I n M 33 lr M 3t r{Meer 6onrruoc BHaqeHLre AJrrr
l4Hrep[peraul4rr c[].rparsuorli crpyrtryprJ Harrreii falantrnnrd r4 paclpeIreJregr4fl
u nerf Ararli{yaurrx 'r'yMalrHocreii r,r lopn-u,rx BBoBA nrrconoii cBerrrMocrr4.

ll aroii pa6ore JleFrreJrbrroe yrtacrr{e nptrrrr4Marrr{ fJ. O. Illaiiu (6nr.rnrrona-
rrr{e, orIeHHa oTlrocrarenrnoii ,{pHocrr{ r4 oro}r{Aecrnleulle), E. u. lloctxo
u I'. C. lop6auen (penpogynqrllr rr Hapra)
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Altr\[EN,IrIfl HAY]t CCCP

I{3 BE C'I14fl I{P LII{ CIi O fi ACT P O O I4 3U IIEC H OM OE CE P B AT OPIaVI
ToM XI, 1954 r.

CIIET(TPOOOTOMETPI4TIECHOE I{CCJIEAOBAHIITE

Ar{(D(Dv3HOfl TyMAHHOCTII NGC 7000

C, I). Iluxeantr'ep

Cncxrpr,r ryMalrlrocr[ rroryrJssl,l nprr nor'rorur{ rrc6yrapnoro cfler{rporpaipa. llarrcpa-
Jrlrcb orrrocrrreJrr,rrrrrc rrrrrerrcrrBrrocrr.r Jri{rrEfi Ho, llB, Hr' Hu, N1, Nz' 13727, [SII]trJrr,r]lrIl
Jrorluoro ue6a l5577, noropaE rlo3BorII{Jra uepeiiru n a6r-:olrlorrtrrrl 3}rarrcirrrflM l4rrrerlcrrB}Iocr}r.
Vqtltr,tsafiocr Nre]r{3BeBAIroe norJlotrIerrlre; yltaaaHo Ha r{arlrqr're BToporo rlrJrenoro 06,rlaxa

rrepeg (fleJrrrrrarroM). Ilogrnepxrgeno, qro 3BeBAort, noa6yrxgaroulcli ryr'rartrtocrn NGC 7000

r <llcruxalrr, r;rtrerctr I-ID 199579 r{,rracca 07, a areaga Hll 19908i nJraoca 83 c <rllorr.r-

Haitor{) rre cBrrsarra. lleylra cfloco6aMlr - rro a6conrornofi Rpnocur fl no pagfiycy r]our,l

rroflIr3arllrr.r - or{oHerra rlJror}rocr}, Ty}raurlocrr.{ (onoao 10 arolron BoAopola ra I clr3) r{ ce

Macca - fiecr(orbr(o corelr rracc co,nrrqa. B AnYx npcAloJroE{clrr'rfrx o BeJrlqr.rHc I',e orlcHC]](}

orrroor{rcJrr,rroo co[ep]r(arrr.Ic ltI,rcropoAa B ryrlarllro(,rlr - ot: I.7.10-5 Ao 6.7.i0-4.

Crenrpr,r ryMaunocrr{ NGC 7000, rraaErBaeMoii uHaqe Cenepuan Auepuna,
6r,rnu noryqelrbr rrpr4 rroMorql{ He6yrflpHoro cler{rporpa{a l{puucrofi ac'r'po-

([r.rara.recnoit o6cepBaroprltr{, r{BroroBJreHHoro oreqecrBeHHori ouruxo-Mexan}r-
qecHofr rrpoMhrmJreHHocrbro. Ouul.recnanqacrL 6BrJra paccrrr4raHa ,(. ,(. MaH-
cyroBr{M, r{oHcrpyftqufi - ll. I{. trIoaururcr{aHrr. Ocnosuofi rracrr,ro cnerrrpo-
rpa{a trBfiflercn MeHr{cHoBaE r{aMepa F : L c orBepcrrreM 150 una. Ilcpeg
Merrr{crroM }r3 npoHa Morrrr{poBaHr,r ABe frpr{3Mbr u3 {ruHra, oAHa r{3 noropr,rx
MoEter 6rrrr, cngra. Onru.recHarr cxeMa cneHrporpatba r,rao6parxeHa rra tfrar'. t.
Il{enr,rc cJIy}Har [Ba nJrocnr{x Bepr{aJra, ocHoBr.roe ],r AorroJr}rr{TeJrbuoe, AJrr,lHoi,i

70 t 20 cM, BanplrBaeMbre rtrTopftaMrr. Cuer ryuanlrocrr4 or ri{cJreBoro Bcpr{aJra

orpalrraercfl rr BepxHeMy [JrocrroMy npyrJroMy BepnaJry Ar.{aMerpoM 68 cu, uro-
cnocrL rroToporo neptrcH[r{rryJrfrpr.ra r{ [oJrflpr{or:i ocrr r.rHCrpYMeHTa, a orcro/(a
HarrpaBJrrrcrcf ts riaMepy. Ocnonnafl rlacrb rrHorpyMelrra ycraHoBJrelra ua

6eronnoit rrJroqagne B Jrolqr{He, rroJlapuoe 3eprtaJro Rr;rr.receHo na (repue nc-
peq crranort r{ Barrlrrulerro MerarrJlr,Iqecrtol:i 6ylttoii, rlc cBrr3ar-rrror:i c {epuoii,
nccyrqer,i Bepxalro. Paccronultc Melr{Ay o6enulr arac'lrrrMr,r r4Ho'r'pyMerrra 25 u.
Oco6oe BrrrrMarrrre o6parqanocr, Ha )rtecrltocrt, Itorr0rl)yr{ur,rr{ 14 3arrlr{ry BCp-

r{aJra oT BerpoB, rtoropr,rc u Cuucnce [ocrnlaror Brraqr{rcJrbrror,i clrru,r. [tr-rrr-

ctpynurlrl atoti .rac'rlt ycraHoBltr{ rrpllHaAJre]filrr I-. A. .lMonlrry. C)ol'orparliirn
cilerrrporpa(ra 4aua na {lrr. 2. Jfit,r Barr(r{rr,I rtaMepbr o'u rrprrMoro cBera }re6a



fl oT paccoaHHoro cBera ycrarloBJleHa A[a+parMa 2x2 w c orBepcrr{ena 75 cru

(na tfur. 2 ue noHaeana) u lrecxoJrr,no tqrrroB na 6ynxe. Caua 6yqxa BbIHpa*

[rerra B ucpur,utqncr. Cnenrporpat! npnnogl{rcfl B ABI,lH{eHI4e o6r,t.rurtu qacoB];IM

MexaHr{3MoM c rl,IpeBbIM SaBOAOM.

Cucnrporparp noanorner cHflrb rla nJracrt{Hlty cnefirp o'r 3700 go 67004.
'I-hrcora ocnonuoit aracru cner{rpa onoJro 2 nlnr, Ar,IcncpcptrI 260 a/uu oItoJIo

II, ra 1000 Ahru onono FIo. Paape-
uarorr{arr oraJra orcnrporpa{a 25-30
rlrrrur'.i rra 1 una. Illr,rplrlra rrleJrrl IlbI-

6nparacr, r{ts pacqera 0.03 ulr rra I

l TJIA OTI,I}II(E .

fugou cJrylru,Ir rpy6a c yBeJII,Iqe-

nraeu X/r5. IIpn {oxyclrpoBrre r{aMe-

pr,r rra rrlcJrrr B ollHy rorrrry lrao6paxe-
lurfl JrrrHtr{tr{ co6lrpac'rcn cBer c yqacr-
rra uc6a glraucrpou t0', uoarolrv
]\lolyr fl3yqarr,cfl roJrbrto ycpeArreH-

r{rJc xapartrepr{crr{rrrr ryuannocrei,i.
(Dororpa{rapoBarrr{e npor{BBoAr.r-

Jrocr, Ha [Jracrrrr{nax I4cruen 103 aF
o ancno3r,ruueir, 3-'4 .raca. B rraqe-
cTBe r{cTorlHr,{rta c I{3RecTHBrM paoflpe-

[ereHr{eM oHcprErr B crreltrpe r{crroJrr,-
BoBaJrr,rcb BBeBArr nnacca A0. 3rlr
3BeBItr,r 6r,rnu nr,r6paHbr rroroMy, rrro
oHr4 AOCTaTOqHO MHOfOqtrcJTeHHr,r, Ir BCetAa MOlr{Ho nrr6parr, frpr{yrc 3Be3[y,
IraxoAtllqyrccn tpv1;,.uallreIlbHo Ira rarroii ?r{e Br,rcore, KaH u l,rByqaenar,rfr o6r,en,r.

flocnonrny Epnrre BBeBtrEr rrJracca A0 cpannureJrr,r{o 6mreHr,r n conuqy,
noltpacHeHIiIe ,rB-Ba MelI{BBeBAHoI'o florJrofl{eHrrfl Mo}r{Ho Hc vrrurrJBarr,. Pacupe-
;leJrcrrlle 3r{eprr4r,r B cneHrpe 3Be3[br A0 6uno Bsfiro r{3 pa6oru 3. P. Mycreln
[1], co6pan[rero ]laHHLre nocJreAnr,rx ua6nro4erlvfr trnn cpaBgcHr{rr c reopueli.
y ). 3727 BoAopo[IIrrIe ilrrrun cJrr{Barorcs, loaroMy r{HreHorrBuocrr,, B coorBer-
cllBI{Il c BeJII{tIIrHoii 6arr,uepoBcltoro crtaqna r{ c [arrHr,rMr{ ua6nro4enrafi 12],
yMelrbmaracr, B rpu paaa. cueHrporpaf tfoltyclrponaJrcfl Ha He6o, lr llao6pa-
iIieHEe 3D03A6I CyrOqHBIM [BI4]nCHr{eM r{Jrrr [pr4 rroMorrlu MoTopa npororrflJrocr,
ot B go 20 pas AJrrI pacmrlpelrlrfl cnerirpa. O6rqar arcrroBr4rlr4rr uprr erol\{ 

^ocrr4-faJla or 15-30"' , Llro6r,r noryqurr, HylnHoe rroqepHerrr.re, rur{prrHa uleJrr,r [o/t-
6npanact B BaBucr{Mocrr{ or rrpr{ocrrr BBeBAr,r.

Llocrtonr,rry paaJrr4rrr{e B ancrroBr4utr:,t r[ R xapartrcl]e cr,eMHr[ (ripcprrrr,r-
orafl eltcroalrqrrn) tr{o}ner, noo6rqe roBopfl, I{BMCI{I{Ts or}rocr.rreJrr,Hyro rtyll-
orBr{TcJlBlrocl|6 nJracrtlrHrir'{ [Jrfr paSlrr,rx l(Jrnlr BoJrrr, 6r,rnn uony.renr,r [Ba crrc-
ntpa cna6oi,r enea4r,t A0 c ytqoji rUeJrr,ro, c axcrro3r{rlnefi 2tr 30,r. Pacrur.rpcrrJte
crrefirpa rpor{uBoArurocL rrc rrepex{erucnrreM 3Be3ALr, a pac{onycnponrroi,i rta_
MepLI. Paclrpc4cneHnc Dl{cprrrlt B DTllx cn.crrrpax upartrr4qecnrd rre o,r.Jrr{uaJrocr}
or paclrpclleJrcrrfirr 3rreptr4].r R rroHTporrrrrrr,rx crenrpax, rroJryrreHrrr,rx o6br.rln,rnr
o6paaom.

Our. 1. Onrr.rqccnalr cxelra ue6y-
Jrsprroro cnenrporpar[a



0)orouerplr.recnr{e craHAaprbr BlrcqarEIRarI,IcL nplr rIoMotIIu rpy6ouuoro

craHAaprr4aaropa c r[runrrpauu. Cna.Iana rrcnoJ]r,BoRaJrlrcb Hpacllr,tii, aerennu,i

n clrulrft {urt,rpr,r; olrraxo rrpanrpllta rolta3aJra, tlro xapanreptrcrl{qecxl{c nprl-
Br,re I(Jrr npacrroli lr aerenofi o6nacrefi crrenrpa npaltrl{qecr{rr coBrlaAaIor,

rro3roN,ry n gailr,nefimeM CHLIMIIu CTaIII(apToB IIoJII.I&JIIICE, C CIIHI{M (lr,ur,rpolr

lr c uelirpaJlllrblM r[unrtpou, rrro npll AaIrHoIvI HaHaJre JIaMrIr'I coorBercrByer

rrpacrro-opaHlr{etroii qacTlf Crreltrpa. Srtcnoalrulrlr nprl cr,cMlte cTaHAaproB paB'

r.rflJrlrcb !,. tIro6r,r y6eglmr,cn, rrro rrprl Tanoii IlaBI.IrIue B axcrroal{ulltrx

Onr. 2. O6r4ntt r:t't1 llo6y,'rnptloro ortolirpot'par[a

ItoIrTpaCTHOCTr, rrJracTI{HoH He r{tsMerJreTcfl, 6uno rIoJIyaIeIIo HecHOJrbIto cTaH-

IIapToB C SOreeTeMIILIM dunrtpOna I{ c SItCnoBLIUUeii B 3/'. lIo.'ry'reullble xapall-

TeplrcTr{qecHlre npr{Bbre He rronasblBaror cI{cTcMar?IaIecHOrO paSJIUq[fl C nol{-

TpoJIbIILIMI[ CTaHAapTaMLI? clrfl TbIM]I O6rtqnr'lu c,[ooo6oi\{.
.I.yrrannocrr,, 3Be3La r,r crau4apru rliororpa{r,rpoBaJrllcr, l1a rycnax, BDr-

peBaHrrr,rx I43 ol(Hopt rrJracrr,IHrtrr, rr oArroBpeMerlHo npoaBJIflJII,Icb ilpoflBlrreJreM

D 19. Oaua IrB crrenrllorpaMlul Rocnpoll3Regella IIa {ur. 3.

14auepcnlrn rrJracrr{Hon rrl]or{3Bo[rrJll{cb Ha ()oroSJleltrpl,rqecr{oM I\{!IItpo-

c{io'r.o,uerpe I\cl,icca, 6oree y4o6uoM AJIfl y3ItIIx lunr,rii, qeM caMoperllcrpltpylo-

rqllit ungpo{otorrterp, I'Iecnonr,rto I{eoAlropoAl{r,rr,i lre-aa o'r6necuos ol' 6ygnr,

rlor1 rurac1ulI6ll IIe BHocr{T 6onr,un'tx oruI,I6oI{, ralt KaH r'{3MepfreTcfl rIpcBLIme-

[I{e tr{TITeHCUBIIOCTI{ B JII4HIII,I HaA I'ICIIpepLIBHLIM CIIeHTpOM, BI{IIOqaIOIqUM 3a-

CRcTny. .(r,rotrepcur oripeAelaJracb rlo Bol{opoAIrbIM JIr{Hl'IfIM npI{ noMoIIIIr
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@rr. 3. Cnexrorparrrra NGC 7000



@ur. 4. (Dororpa{ra r}.lrarrrrocrrr c orrrcqeuurnrr ro,rro;rielrrlrlrlll ute,;II1 cnert:rpori;a(ta
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{ropnrynsr lapruana.'Iatturt o6paaou Mo}nrro rronyq1115 orrroc[TeJrb]rbre r,rrr-

lcHCr{Rr,rocrrr rr3r4epoHHrrx nuul,rii.
]:i rc'rcuue 1951 r. 6srno uony.reuo tg nplrroArrr,rx ,1nn o6pa6orxr{ crrerrrllorl

ryMalrlloclrl{ NGC 7000. Ceur Lra IIux or}Iocr,rJrrrcrr r{ o6rrar.lu 1 ua rltr,rr. 4 ottoro
lne3l(r,r IID 199579 HJracca 07, noropaa, nax ynaBanu f . z\. IIIartn r Il. rD. I-a-
3c [3], IloBI,uIr{N{oilIy, noa6yrnAacr cBeqeHrlc ryMa}rr{ocrr,r. ,(ne rrJracrrrrrr{rrr o.1-

HocI'IJII{O}, It ryMa}lHocrr'r <Ilenr.rxaH), pacloJroirrennoii ortoJro ocrroslroii Tytvlarr-
HOC"'U, OCTailbHr,ro AecfIlub - It rpeM o6racrRl,t, oTN{earerrrrbrM nolrepaur,r 2,
3, 4 ua (rororpa{lur, rpeAocraBlesnoii nau Il. (D. laee.

IIa cncHrpax Br{/rFrbr(r[rur.3) 6rerrlorrurnur,i).6730, i6716 ISII]u 6678 IIe,
Jr:rrrur4 BoAopoAa IIo, IIg, II, nuorla 116, rrlrrrr{rr N, lr Nr.[OIII], |2727
toII], I{pome roro, rrMerorcr trrr,rrrr{r,r, nprrraAJre}xaqr{c BeMHofi a.luoct[epe:
).6300, ).iBC0-5890 rr ).5577.

I'Iauepenun [aIoT orlloctr{TcJrl)]rrJe rlr.rrelrcrrBHoc,rn nr,tnuii, rtoropBle ycpeA-
I{flJrlIcL iIJrrI lta}I{Aoii o6,nacr-r,r 'iryMa}IHocrr4. /1r" }rorrpaBJrcrlufr Ilc3yJrbraroB
1]a Me?It3BeBAHoe noI'JloIrIeHIrc cllcra 6r,r.no ltcnonrraoBaHo Ha6nro4aelroe noHllac-
Her{rre BBe3Abr 07. .tlo t[oroarcn'r'pr{qecrroN{y rraralory Cre66nuca, Xa{rfepa
n Vaurrlropua [4] rrorraBareJrr; rlBel.a BBeB[rrr pal]crr -Orr.\2, 

rrro coorncr-
c'rBycr B MclnAyrrapcl;1uoii crrcrrlr're -- 0,r.18. Irlopualr,ur,uf rrt.rrtaeal.cJrr, rlBera
l[.rlrl 3De3I(rtJlacca 0 paeeH 0rr.5/r [5], cJreAoBareJrr,go, g36slro6 rlBcra CE :
0"t.36. llot'noulenue o rllotonr,rsyanlnoi,i o6nac'rlr (or[r[rerturonafl AJrr,rrra BoJrrrbr
5110 up) A, : 4CD - 1nt.11,11, ecrrl orrr{rarr ,orJroulenlrc o6paruo rrpoilop-
UllullaIbIlLINI r'1,'lllllc norllLt. L)rr'to.1a Molrur() r)UClln t, pil('crr)ll14(, 3BoJ,ULT i.,
ccrll{ nprrr.rfrrrr ct; a6colrorriyro BeJrr,rqr.rny l[u : -4.5. 'l'orna MoI{yJrr] pac-
oronll?rfl tnt) - 1l[, : 6.0J - L.41+ * 4.5 : 9,".7 r,r r : 660 trapcenots.

14orrolr,ayn BauI{clrMoc1rT, rlor-;loIrIeHufr oT [ill,rn];I BoJrHri, N,ro]I{Ho oIIe-
IItl.lrl, rrol'JlolrleHl,Ie IIJrtr rtairr4oii Jrl,IIII,ILI LI onpe/leJrr4Tr; rtoa{{lrqneHTLt , rra ItoTollbre
IIylr{Ho yMHo}r{rrT6 na6nrolacubrc r,rHTeuclrBHocrpr lr..innii, .11tl6r,r frpr,rBecrrr ux
Ii I{CTr,rrrHLIM. onou.ra, cJrrrrrrie peSyJltrTarbr, ycpcllHelrurie rro paanu.rul,rnt o6-
JlacrflM, rrpr4BeAerrrr B ra6il. 7. JI;lrrrun ),3727 6bIrra lray.lsHa Apyr.r,rM crrocodou,
o6 erolr 6y4er cxaaarro Hl.rlne.

PaccuoT pentre ra6JrI{tIbI rloBBoJrFrer cAeJrarrr cJre[yrorqr{e r}rJBoArr. Couacne
Mcffil(y LrurelrcltBl{ocrflNlrli IIo u N, Bo Bcex o6rac,rnx, npoMe rrrrroi;i, cpa]rrrlr-
'feilbllo xopouree. Cornaclrc 6oree cna6r,rx nr,rnrlr,i - N, l,r IJ, necrtcrrr,Ito xylr{e,
Ho ralin{e B npeAerlax Bo3Mo}r{Hr{x gnr cna6r,rx ;rir.rnlti,i rllorouerpr,r.recrtlrx ofirrr-
6ox. ]l narofi o6nac.rn I{o cr.rlrr,ncc, a II^, cJra6ee, rreM B ocraJrr,Hr,rx. Ifocrtolr,xy
lleltperreIIT ceplll4 Balsntcpa B TyMarrlrocrrrx rrorlrr,r Hc BaBlrcr{T or. t[r,rar,ruecrtux
yc;ronr,rit, MolI{Ho rpe[rloJlo]Itl{rrlr, rITo rrepeI[ <Iletrrartau.o,v) rr]reercfl AOtroJrHIl-
'r'eJlrrr{oc ilorJlorqarorrlee rrrrJretsoo o6laxo*. Ilytrino orMerrilrb, .rro a6co;rrornarr
flprtocrr, LIg n <flelllltarre) 3lraqlrrerrbrro McHr,mc, rrcM B Apyrfix aracrrrx ry-
Malrrrocrrr. Itpoue roro, nan 6r,rilo oruc.reHo l'. z\. Illaiiuonr lr B. C). laec
[7], ua QororpaQlux (r{iur. 1r) ulr4uo, rrro (flcrunaH} rrepeccqerr MHo}r{ccrBol,r
ToIII{l{,t TCMIIbIX BoJloltol{ II ol{py}l{cll IIT{JIoBrrIMlrr o6nartalru. 3a4aouttct,

* Buepnrre lra poJrr, nr,rrenofi rlarepr4r.r B r4alreuer{r,rr,r 6arr,ueponcnoro Aer{pcMer.]Ta
ytaaarr I' A. IIIafin [6].
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Omt+ o cum e ntnbt e uHm e H cue t r. o cmu nuuufi,, uc n pa 0 JL e HH bL e s a, no a Jt o u4 eHue

Nlo0racrlt
Jllruttl

SII f IIe
IIo '
Nl .
N2

IIB '
HY

Ira

),3727

0. t6
3.02

t .08
0.31
1

0.49

0.23

1.57

0. 35

3. 10

,t.04

0. 35

L

0. 56

0.14
2.07

0. 35

2.80

i .00
0. 30

T

0.39

r.76

0.32
3. t6
1.05
0. /r0

L

0.52

0.22

i .93

0.54
/r.03

0.72
0.25
1.

0.30

0.4r
3 .08

0. 70
0.24
L

0 .31r

I{U n apr/cn2ccIt crepaArlarr 5 . 0 .10-6

oruomeHrreM Ho : Hg, MolnHo HafiTu, rrro AorroJrHr{TeJIr,Hoe rIorJIoIqeHI{e AD - tnt ,

r{ BLIqI{CJII{Tb r{CtrpaBJrerrHrie oTHocrrTeJIbH},Ie I{HTeHCIIBHOCTI{ ApyII{X JII4}IIrli,

IrprrBeAeHHr,Ie B ra6JI. 1 (o6ractr 5a). O6paqaer BHI{MaHI{e MaJIafl I{HreHcuB-

Hocrl JrI{Hr{ir OIII, N, u N, u 6orbtlar - Jrr{HrII,1 ISII]. B ro }r{e BpeMrr B 06-

JIacrIi I nysun SII cna6ee, aICM B ApvIlIx alagrflx ryMaHHocreir. Bce 3ro JIIIrrI-

Hnft pa3 AoIta3BIBaer, qro BBCBIIofi, noa6ym[aloqell ryMaHIIoCrL, flBJIfleTCfI

sBeBAa HJraCCa 07.
B11ary or BBe3A6r (o6nacrr 5) uouuaaqurr nr{cJropoqa yMeHbrnaercfl r{ JtuHYlI'l

OIII cna6cror. Ir.rHuu [SIII yclrnrlBarorcfl B (rrllgr{oBoe6ymgeulrux) nJraHe-

rapHr,rx TyMallHocrtIx, a B ryMaHHo0rt{x C 6oJlee I'opflqlrMl{ fI[paMI{ oT}IoclI-

reJrbHo cra6br r,ra-3a 6oree cr.rnsuor.l rIolIIrBaIInrI tB]. B NGC 7000 noBeAelrlre

DTI{X JII{HLII,i ralt}I{e MCHtIeTCfI c paCCToflIII,IeM or aBeBALI 07. IIpoaepI{M, IIe
cBfrBaHa Jrr{ ryMaIII{ocrL ([[eJII4IIaI.ID c 3BeBAoi,i I-ID 199081 ItJIacca BB (m" :
4^.68), ilpoegrlrplro4ei,icfl rla Hee, AJIq rlc1.o [oIIbIraeMcfI Ilolyq1416 o6qee

npeAoraBJrerrr{e o paBMctUer{r.{r4 rrorJroilIalorUeit Marepufl Iiepe/I ryMaI'IHoCTbIo.

llonaearenb I{Bera BBSaIILI f}3, [epeBeIIeHIIbILl R Mc?il]lyllapoA]Iyrc cugreMy,

paBerr -0"' .24 [1r I , gopuarrrrr,ri,i rroita:]areJ16 IIBera rro l5l -0"' .\[, 
crreAoBa-

reJIIrrIo, CE : g"'.29 t4 Au : 4CE : 7''''.72, rorAa HaIt AJrFI <flenunanai>

A, - 1rrr.7r7, + 11-rnr= 2rrr.4. Pacororlrrr,Ie,llo BBeBALI, ecJrrt npI{HflTL ee a6corlorHylo

BeJrrrarrrHy l,l.u :-2"r.2, panno 140 lapcettaM. Merr{/\y ryMaIIHocrllo r,I 3Bc3-

troi,i paclorolleHo nDrJreBoC Be11IccrBo.c iloI'JIo11leHI,IcM /o :'I^. O6rUee 1o-

r-Jrorqerlr{e cpe1.a R6Jr[l]r{ or lrJlocrtoc'rll ]'aJIaI{TI,II{I4 B cpeAIIeM 6rlrsrto It t"? Ha

RI,IIOTIapCCH. .[zla6r,rron [olJIOIIICHlifl JIO 3Bc3l(lJ I33 panerr npI{NIep}Io 1."', raltoB

inc ua6lrro6 rr [J1rr ocflor]rroii qacrr{ 'r'yNrarlllocrrrr NGC 7000. IIosia[lIMoMy' t]6-

IalO, Iogro[Iarcrrlee 1.,,,, paCnOiloiI{CIIo 6llrltrtrl It uaNI I,I IIpOeriTI'IpyeTCfI IIa

3Rc3/(y lJ3 rr ua NGC 7000. Bropoo o6JIaIto, IIorJIorIaIoIqee oI{oJIo 1"', llactto-
Jrolrrcrro Melrrl(y llBes]Ioii lt]3 r,r <[[cnr,r]talIoNI)).
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trllrlrepeclro cpaBur{rb ary Haprr{rry c [aHHr,rMu, roryqeurrr,rMrr r{ccJreAona-

Hr.{eM pacflpeAeJleHr{fl 3Be3II llo CfieI{TpaJrbHr,IM KJraCCaM, onpelleJre}rr{r,rM nprr
rroMorrlpr rroxaBareJrefi rleera. Pa6o'ra ranoro poAanorraBana [9], qro Ha paccrorr-
uvu 75-200 uapcexon pacrroJrolrieHo 6omuroe o6nano, rrolJrorqaroqee Ont.6,

t.r Ha paccrorHr{rr 600-800 rapcertoB - [pyroe o6rarto, 3anpbrBaroqee <fle-
Jrr{Har{) I{ TeMHbIe o6nacrlr Bonpyr Hel'o I{ norJrorllaroulee B }ranpaRJreHl,rrr Ha

<r [Ierlrnarrrl 0"'.7.
B 1935 r. err1e rle irrraJr[ o6 o6lqeru norJroxlcrlrrr,r cr]cra n ]lanartrraitc, lroaro-

My 3Be3[HbIe paccToFrrrrlfr IIoJlyqaJIt4ob SaBr,rltrerr]rrrrMr{. A.6conrorurrc BcJItr{rIr{HbI

r{ HopMaJr;rrrie rIBera BBo3A Tal{}rte 6r,r;nn tr{BBecrll;I rrJroxo, rrooToMy HoJrr{rre-

crBel{Hr,re pacxox{AeHrrrr ecrecrBeHHLr, r(aqccrBcFrno }r{c ara pa6ora nollrrep-
)r{llaer Halry oqeHr{Y.

I3oenparuucs r( Jrr,rHr{r,r }.3727 tOII]. Eonlruoc rorJrorrleHrrc B ilpu3Max
ItcrlaJro r{BMepeuufr ec HeyBcpcrrrrr,rMl{. Cuerttp BBcBJlr,r cpaDrreHrlrr, Hccl{orpr{
Ila ro, qro B pflAe cJryqaeB crrerlr4aJrr,rro nnn),3727 oH no;[yqarcfl c Sonbrroii
or{cnoar,rurrefi., 6ut u aroii r.r6rrac'r'rr crrtrrr,uo noAo/{ep}rrar.r. IJoaronay, s tg52 r.
MbI [oflyill{rl{ c oArloii npl,rlMoii AJrfr )'McHrrrxerr}rfl rrorJ]o[IeHr{rr u [r,rclepcilrd
e ynrrparplrorcr:osoi,i o6nacrn rrecrr, npr4roArrbrx grn o6pa6ornr{ crrerrrpo-
rpaMM. Tpn nnacruHnrr orHocr{Jr{cb n uepnoff rracrtr{ TyMaHrrocrr,r u rro oA-
noii - no sroport, rperreii u uerneprofi. f( narxgofi rrJracrrrHrre cHrrMaJrocr,

rlo ;IDa crrcxrpa o,quofi l,r roii me BReBAr,r cpaBr-reurrfl, c paauoft rurapr.trort rqeru
n altcrroBzrlrefi- oAr4r.I [Jrrr ),3727, a 4pyroli l{Jrri ocraJrbnrrx runr,rii. Cralr-
Aaprbl [pl4Bo4rrJrrlcr, B coorBercrBr{e uo reM ytracrrtaM crrexrpa, r71e o6e nna-
crrlHltr{ r{MeJrIr rrJroruocrr,, roArrylo AJrtr r{BMepeurtn. IJonyqeHrrbre rrHTeHCr,rB-

rroclil. ocoo6orxganucr, oT BJlraflHr4fl rrorJrourcHr{fl Tart me, Hart lr upenrqe. Pe-
SYJrbrarLI fipr{BeAeur,r B ta6n. 1. Onoro BBeB[Er 07 aTa riltttvrfl r4Meer r{arlMeHr;-
[ryro rrureHor{Brrocrb B coorBercrnlrr.r c 6onr,ueit uoH[Baunefi OII.

Onpogeneuue a6corlorHoft unreuclrBrlocrn cBerreHufl n Jrr,rHr{rrx 6r,rno c71e-

JraHo nyreM npr{BflBr{r{ rr 3eJreHofi tuulur HoqHor-o ue6a ). 5577, noroparr
r{BMeprrJracb I{a BCex crrenTporpaMMax ryMaHnocrefi. I-[ocnontxy yrlroBr,re paB-
Mepr,r ryMaHHocrr{ 6orrme 10' u cner ee rIeJrr{RoM 3afroJlufler Bxo[]roe ortsep-
crr{e HaMepBI, orrlocr{TeJrbHrle flprtocrr{ llruufi TyMar{Hocrr{ r noqnoro ne6a

Ilponopqllou&JrbHr{ rax a6co;rrorlrrJr{ rrpRocTflNr. A6co;rror:nag flpnoclr, ae.ire-

nofi ru.rruru r{BMeprrJracr, H. H. Llynaenr,rlr r{ioroonenrplrqeortori ycrtauonnoii
[10]. Henoropbro Hoqu ero r{ rraru4x ua6nro4cuui,t conuaganra, lt It. It. Llynaen

rlo6eBHo coo6rqrn nant ueo6xo]I,[rM],re ganurre. It co]rtaJreHr{ro, Hailri4 sa6ruo-

Aerrr{fl rrpr{xoAr4Jrrrcb }ra HarraJt,nrrr,i uepr,ro}t rr3MepeHr{ii, norga ycrar{oBrra eulc
ne 6rrna [ocraroqlro vc,'ofi.rrsoj,i, rtoero\{y omu6rta s a6cotlorHr,Ix flpnocrflx
Molner /Iocrr,Irarb30%. flpxocrr,r Jrr.rrrr,rr,r LIg n eprax ua 1 cuz B cen rl Ha cre-
paAIIaH, r{crrpaBJIeHHIJe 3a Me}r{3Be3IIrlOe rroTJIOUIeHI{e, AaH6I B UOCregnefr

crpol{e ta6n. 1.. Ecnlr 6rr Mbr 3HaJrr.[ rorru].{Hy ryMarrHocru ilo ryary BlleHr.rf I{

TeMrreparypy ee, MEr Morrlr{ 6r,t sbt.rucnurr rrJrol'Hocrrr TyMaHHoctra. llocrtonr,-
Ity HaMHer{3Becrlro Hrr ro, rrr4 Apyroe, orpar{r{rrnMcn rpy6oii oqcrrnoi{.

I4a,lyqsHplr I clra s lrlruur IIB

4ni a: nnAn l1trr,
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corJIacl{o Itll, 
:.

h R.v
, hB ,,16fr.n4: nine04-4'A

\zrcrnkT e)" 
lz

3Accs Dn - nr,runcJreHur,rr,l NIenseroM r,r BanepoM rroBrf([tlrurreHr, xapar{reph-
Syrol]lrlrf cTener'Il, ornJroHcrrlfr oTHocr,rreJrhrroii HaceJlcrrHocrr4 paSr[rrHr,rx yl]oB-
rreii aror{a Bo/1opoIIa oT BeJItrqI{}I, xapaltrepHbrx AJrfl rcpMoAr.rrraMuqecrroro paB-
IIoBecr,rff, Ry - IIocroflHIrarI Plrg6epra, ocraJrr,Hr,rc o6oarra.reulrfl o6r,rqFrr,rL..

l4urcucusuocrr, B6rxoIrrtI{cro },IoHoxpoMarrrrrccrioro IrBJIyareHIrfl

rr : liu d,s : 1..r. r[-rounffi T;' t' \ ny1nd,s.

flpr reuueparype 5000' lr 10 000' BHarreur{rr Dn panurr coorBercrBeHrro

0.040 u 0.166. Ilo[crasnss 7r, Raxoglru

\ nrr,t,"ds : 7 .0.10251s (7', : 5000'),

\nrrn"ds : L.26.loz'Ie (7'": roooo").

(2)

(4)

(3)

r{alllrocrrr pannoi,i 10 napcenalr (nr,r;1uur,ui rrorepeqHrln ryMaHHocrr{ ortoto 16
rrapcexon), HaxoAr,rM cl)e[Hroro rrJrorHocrb aroMoB BollopoAa hy x 14, ecmn
ll'":19 000', n kE:11, ccnlr 7'": 5000'

l)ru qr.rcra r{o}r{Ho IIpoBepr,rrr, Apyrlrlr cnoco6onr, He aaBr{cflrrlrm{ or roJrrrIr4Hr,I
't'yN,Iaulroc'r'rt. Ecntr BBeB;1a 07 riorpynreHa B ryMarJHocrr,, To paccrorr[tre or
rlcc ,. o trcpll(rcpnr,r (otiolo 10 rrapccnoo) Aonrxno 6srTr rre MeHr,rtre, qeM ]laAr4\:o
3oruir uorrrr3arlr,rr{ Bo/(opoAa. tr4cuclrsayR 6onee nosbre, rreM y IIIIp6urpena
[12], Idairusrc o reMreparypax.rBcBA HJracca O (grr 07 rrpuueu 7':1t0000"
u paAllvc 1? : 10 .1?9) u yrrr,rrr,rBarr penou6r,ruaqr414 Ha noa6yrrrgennrre ypoBlu.r
[13i, rronyu-r.lnrl ;1rn pal(rryca i]olrbr r,ro]rr1Ba{rr1 Bo/Iopo/{a auea4ofi 07 n rrap-
c0ltax Erirpalrterrr.re

Cpeguna Berprql4Ha Ig : 5'19-s -= 
Jll 

. flonaras roJrrqr{Ey ry-

-o '"e,-2] 
l9 

, ,

so : l0-'''o - - r r' t 
" r'it " (ft)' t 

" nl' t ",,-' t " = 4 4 n y' t 
" (5)

f-lonaran sr) L0 napcenoR, rraxolp{M, rrro izyl < 10. I1ory.1s11H61e lnytrn
crrooo6anr,r BFraqe]n4rr ,?r, B o6rqc]r corJracyrcrcrJ tlre]riAy co6ofi. IJonu4r,rlrony,
NGC 7000 - He rr,rrrr{unan gr,r{r}yarraFr ryMarrrrocrrr, rrJrorrrocrr, B noropr,rx
6ltIarta, rt 102 cu-3, a cnopee 6olr,ruoc o6nano rrour,rBoBaHHoro BoAopo[a.
Nlacca ero, HaIt Molrtrlo oIreHI,ITrr, cocraBrfler rrecxoJrbr{o coreH Macc Corinqa.

l-[ocnotrsity xuru,r.rocrrni,r cocraB 71nr!r[yanr,rx .ryuaurroc.rcfi ]rc r{ByqaJrcn,
r,rH1'epecHo oucrrr.rTl o'r'HoclrT0Jl6rroe co[ep]r{aHr,re rtr{cropoAa r4 cpaBHr,rTL c co-

I[epEialrI,re\{ elo B rllaHoraprrlrx ryMa}r}rocrflx. It comanernllo, AJrf Bt;rtrrrcJJerrr{rl

IIYiI{l{O 3rlar6 arertrponrryro rer{[eparyl]y, rroropafl B HartreM cJlyqae He I,Ir]-
BecrHa. O6r,r,rrro rcMneparypy u rrauerapHbrx ryMai{}rocTFrx onpeAeJrflro,r.

[,reroxotr{, rpcAJro}fierrnr,rr,r IJ. r\. u\u6apqyN,rrirro},r l7/+1 to orHocllroJrr,Hr,rNr r{rr-
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reHclrBHocrrrM Jrr,rrrr4ii TOIII] i 11363 tr N, -l- Nr. .fart HaH noBepxrrocrHarr ,rp-
mocrr gn{{y3Hblx ryMaHHoorcr,'i ana.rlrrelr,rro r\{crrrrmc, seM rrJra}reraprrbrx, n
He6yrflpuLlit cuertrporparlr rc llo3BoJrrrer [oryqarb otrerrb cila6],rc rr,rHr{I4 14B-

3a pacceFIHIToro cBera, t{3xrcpl4T6r{rrre}rcr,lBrlocrl Jrr{HI4I,r ), 11363 MLr Hc Morr{eM.
Halt npu4ercrl trcxoJll{rl I{B Teoperr.rarccru,rx pacrrerol ()unrrlepa r.r CaBeltoBa
[15], llotrrble corJracylorcg o rra6lro[e]Il{flMlI r} Tex cJryrraflx, r{otAa rrpoRcpxa
Bo3Mo}]tHa. Ilyrxno orMcrtrrrr,, qro pacrler uo ), 11363 Aacr orreurr HSBHaqr,{Terb-
Iroe yrorlHeHl{e, TaIt ItaH ccalel{r4a noa6ynrlenlrfl, or l{oTopr,Ix cI{JIbHo BaIII{cI,rr
BHarreHtr{e reMrlcparypbr, ],r3Becr]rtr BecL,Ma r{cyBepcrrHo. 'lieopetu.recrg,rc pac_
qerr,I Aaror ,IJIfl reMlcpar)/pLI o6nacreri rrolrl{BoBaHHoro BoAopoJlrr ogoJlo BDCB/(
HJracca R Brra.lcrrue 5000-10 000", onoro 3BcBI{ HJracca O ana.renr,re 7000-
13 000'. Mr,r upnne4eM pacqer l\nn Te : 5000' y; ZL : t0 000., r4Mefl ri
BI{[y, rITo nocJreAlree SHaqcrII{e, rroBr{AuMoMy, 6lulnc rt 4eiicrwlc,nbHocl]tr.

Paccnrorpr.rnr r{BJryareurre TOIII]. ITpexrgc Bcero Hy}r{Ho nartrrl pacrpclle_
JreHI4e aToMoB no rroAypoBrrflM ocrroBrroro cocroflulrR 8Pr,.,,2. Xe66 n iuclreerr
It1l paccuraraJrl4, al']ro 6omqnarroncrtoe pacupeAeJrcrrr4e Me)r{Ay rrol(ypoBrrnN,rr4
[ocrr{raercfl rrpn ne) lt.102. B NGC 7000 nn < 102, rrooroMy Mo}r{Ho cr]r4_
T&T6, 11'16 rrorrrr4 Bce aroMr,r rraxol(flTcfi B cocrofrHrtr{ 3po. Llr.rctro noa6vxrAerrufi
aJreltrporrur,rNr yAapoMr4ts cocrorrHr4s A s cocroflHrlc B lll ] n 1 cru3 ila j. ce11.

^ lP / 
R 

n.,h. it 
x^tt

FAt,: ,or,#,, (;h)''','- 
-rr; 

-gy-D): 8.54 .t,ro:4!1^* t-ii', 1e'

rAe, cornacno Annepy [i6], Q(3p0 lDzl:0.71t, 6a :2,1 t+ 1 : 1, uoreu-
rlnan noa6ylrrAcrll{fl x.ta: 4.70-12 apra. Lllrr:ro yAapoB ]lropor(') pol(a Aacrcfr
BLIpaHteil ilcM

o (AB)
Fn-a.:8.54.10-6 '2","

r;t, (7)

Jlerrto ilo[crll'ITaTb, rITo [pt{ uHTepecyrorrrr,x rrac DJlertrporrrr;r-{ ]roHIre,Tparl,lflx
TII4CJTO yAapoB BTOpOTO poAa MaJio rlo cpaBrreHr{ro c arr4cJrol,r IIepcxoAo]t c 1,l3Jry-rIelII4eM-ItAaHTa, IIOLTOMy IIIHI'CHCUB]IOCTL BbIXOIIflIIIOIO I4SJIyqeIII4fI Il JII,IIIJ4fIXN, r,r N,

r*: *\Fouxou cr:8.5!!1ffi "-W \non"d.,.

oJl

(8)

Br,rnocn cpeAHee BHarreHre l|f]L ,u BHaH r.HrerpaJra r4 nogcraBJrflfl B,aqeHr4flnH
ReJItrqrrH, I{axoAr4M

+Fj nrrnncls : 7.17.10221 N (7'. : 5000'),

(e)

+f S 
n'u (ls: 9.1 . L02ot w ('1'" :10000").

15



Cpaounnar, c (4), EaxoAuM

lorrr _ L.7.LO-LI+ (?,:5000,),
nH tp

zorrr _ 7.Z.LO-.+ (7":1,0000").nH 'P

(10)

IJperHge qcM rroAc'raBJlflTr,

pacqer ww ). 3727 (OIil.
Cornacuo [161, neluutrua O (a,50'7, zDoulr,"lr) : 10, 6a : 4,XAn: 5.33' 10-12

epfoB.
llpruuruafr AJrfl ), 3727 cpeAlrrom BepoflrHocrl nepexoAa ,4 : 8.87'10-5

[17], ruomno troAcqurarb, qro yAapbl Broporo po,u,a Ey]nuo yqfirblBarb [pr4

n")-SOO.llocnonrHyBHaIrreMcryrlaenr€300,ur'rMo)fieMcqtr{rarb'qro
Ra)fi[oe soa6yxrqenue aJreHrpoHuuM y[apoM [pI{BoAI{r It [sJIyqeHI4IO HBaH-

'ra. floctynar, HaH B crryqae OIII, uafigeru

no" 
lr-,rorJs : 1..7L.L0221 B,zzt (7" : 5000"),nsJ "

trS nrrnds :5.22.L0201ztzz (1'": 10 000'),

l'pll : z.b.Lo-n 
11"' (r,: 5ooo"),

'lH 
19

norr _ 
^.LS.LO 

u llrr, (7": L0000.).nrr - to

I{an egqno lla (10) v (12), saBl{cl{Mocrt or Tn IIoDoJIL}I0 cI{JIbHaE' occi6euno

lnn oII. B cpegneu unn NGC 7000, s coorBercrB}ln c ra6n. 1, iuotnuo upll-

usts -jl: 1.3 v4'' -- Ig tg
1N 1+ : t.B. tr{cuonrayr (10) t (1,2), Bbrrrrcrrr{M rrprrBeAeHrrbre

s,fa6r. 2 o,r.nocll.retrbrrr,rc co[ep]r{aHr{fl oII u. OIII uns pa3JIIrrIHbIx reMrlepa-

'ryp.
Ta6uuqa 2

OmtLocumentuoe co1epucauu.e uoHos

nucnopo0a

,orliyAa

TIUCJIeHHI{e SHaqeHI{fl, npOBeAeM anaIOrUtIHLrfi

(rr)

(12)

L

It

OII

OIII

o.

/r.5.10-1

2.2.10 4

6.7 . i0-4

7.5'10-6

9. 4 . 10-6

1. .7 , L0-5



Eonr,mranc:rBo aroMoB ntrcJropo[a n 71ur[rfyanux ryMauHocrrrx HaxoAr{rcfl,
fioBtrgtrMoMy, B cocrofluusx OII z OIII, ran Haft tuvuir tOI] I 6300, 6364

rre tra6JrroAaercfl, a 11ns 6onee nr,rconoii .reM OIII r{or{r4aaqr.rr{ reMrleparypa oc-
Berrlaroulr{x BBeBi( HeAocraroqHa, rrooToMy rroJlnoe qtrcro aroMoB O rraomso

roilyqtrrb cJroxrerrr{eM OII lr OIII. IJo [aflrrbrM Meuaena [11], lrcnpaBJrerrubrM

A:rleponr [16], cpeguee orl{ocr{reJrbuoe co,]repx{arrr{e nr{ciropoAa B [Jrarrerap-
rlrrx ryMaHHocrfrx paBlro 3.5.10-4. 3ro Blraqeurte Hecr(oJrBr{o 6orume, uena

B I{ameM cflyqae, ecJrlf npl{Irgrr,, rlro T" 6twme rt 10 000", rIeM R 5000'. OU-

Harto AaHIrbIe cilr{mnoM IreHaAe}I{Hbr, .rro6H [eJrarb orrpeAeJleuHble BaxilrorreHrdfl,

Hylr(Ho troryrrr{rr, MareprraJr [Jrs [pyrtrx rynaaRRocreirx .
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AItAAEMT{fl HA vIt CCCP
I4BBE CT?Ifl }I P bIMCHOfi ACTP OOI[3I,ItIEC}TOU

To,n XI, 1954 r.
OECEPBATOP14't

O HAJIII9UI{ AI{OOyBHOI/:1 iVIATEPI{I B TIJIAI{ETAPHbIX
TYMAHHOCTflX BHE SOHbI H II

L A. IIIa,tiu. u 73, iD. la'ee

B ctarr,e paccMarptrBaercrr Donpoc o llaJrtrrrrrir 1r,l(p{1,aHoli rlaleprlfi Br]e BoIILI Il 11

B nJrarreraprrBrx ryr{aauocrrx. (DororpatfupoDarrrle npr 6orrrrrorl Dricrroarrqrrrl n ryrax II,
rlsnecruofr TyMarrnocrtr NGC 7293 r Aquarii noaloJ]rrJro lrrrrrBr{rr, }ra paccroflntrr 1/r' pairet:

rretr3Becrrrylo Ayry, Bepotrrlro, ocrarolt 6onee crapofi o6oroqxr (drur. 1a u 16). B NCC 7ti35
o6rrapyxrrnaercrr coqeraHrre crnrnoii pnrlrt{ryarror:i ryrrafirrocrr{ c ryr,ra}rrrocrrro npor'I0}1i)'-

roqrroro rrIla B BtrAe rorrrroro orrJrr{flca (r[ur. 2). I,Iccnegonaune 6y4cr npoAoJr)r{arrcfl rlyroit
tlororpaSupoBaurrfi oHpecrnoctefi rrlrarrerapulrx ryrrannocrefi, crpyr{rypa noroprJr ]ro
r{o}fier noJrrrocrsro npcllfrrcrBoBarr, BLrxony Hapyxy rrorrusyronlefi paA]ra{r]rr. IIo npo,1-

BapnreJr6rror{y BrreqarJrenlrro, pa3Mep nraHeraprrL{x rynrarnocrefi onpeAerlrrercrr oqerrr)
MoJroAr,rM Bo3pacrorr, llBr{}r{elneM r{areprrfl r{ orqacl'Ir sonofi II II.

B npenuonorfieurtr, sro fla6rro4aeMan cpeArrflrr cnopocrb pacmnpeulrn

20 xna/ceH flBJrflercf rrocroflHuofi, rrJraHerapHaf rvMaHHocrl loJrlnEa Aocrrlr-
Eyrb pa3Mepa 2 rapcex,$t. e. paaMepa cpe[Heft gu{+yanofi rasoBoq rffi;
EocTtr tro trcreseHtru 105 rer. C Apyroit cropoHr,r, nJraHerapEr,Ie TyMaEHocl'I{
o6hrsuo EMeror Buasr4Terr,Eyro uoBepxHocrHyro flpnocrb tr MaJrbIft BuAuMhIfr pa3-

Mep. OrcroAa rretrB6emeH BbrBoA 06 o.reur, 6onrmoii rrJrorlrocrtr nporolloB.
Mepa auuccurur L : /y'1S sAecr qacro tropflAna 106. floarouy, ecJrtr uJranerap-
Harr ryMar{Hocrb, BcJre[crBue cBoero paclutrpeHtrfl, AeficrBtrTeJrbEo trpeBpa-
qaercfl n gr{{yauyro, To Mo}nHo o?ntr[aTb, rrro troBepxEocrEaf flpHocrb 1Io-

ciretrEeft Bo MHor[x cryqa.Ex AoJr]ntra 6rrrr, gnaqurelrbEofi.

fIp, cgeJraHHoM rrpe[noJroffieutrtr BoBpacr rrJraHerapHr,rx ryMaulrocreii
or{asr,rBaercrr uc}rJrroqETeJrr,tro MaJrr,rM, uopfrAHa 104-105 Jrer, r4 oro cl{opec
nepxnuft trpeAeJr. FleAasuo llaftAxrerrr r lpuucreitnoM 6bulo BbIcHaBarIo trPel-
rroJrolr{eEr{e, qro ecJru trptrHfrrb Bospacr rropfr[Ha 105-106 Jrer, ro ]raAo II,o-

nycrtrrr, uro ua6rrogaeMrre paaMepBr cocraBJrrrror Jrrrmr AoJrro ,AeiicrBrrerl-
Horo paaMepa [tl. l. A. fypaa[fltr Br,rABEHyJr BoBpaHeHEe l[2].

flo upz.rzne 6olrmoii trJrorHocrtr rrpororlorr, rroprlAlta 103-5'103 crt-3,

BCrr trOHtr3yroqafl paAtraqufl trame IIptr yMepeHHr,Ix pasMepax nJraHeraprlblx
TyMaEHocrcfi nornorqaercff Bo nny'rpeuneft (na6nrogaeuoii) o6nacru, Ba npe-
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I{eJra},r[ Itoropoi,i JIemI{r o6mupuan (ue na6nlo,qacuar) sona uefirpaJlbnoro Bo-

Aopo[a (aoua FII). Roo6rqe BosMo]r{rro, rrro B Herroropr'rx cJlyqaflx 3oIIa I4oIrI{34-

qrrn BoAopoAa HII 6yqer ropa[Ha Ha6IIoAaeMoro pa3Mepa ryr{aH}Iocrefi.

Pemenue Bolpoca 0 roM, onpeAeJIaIOrcfl JILI Ha6JIIOAaoMLIe IlaBMepbI trJla-

HerapHr,rx u Ar,r{QyaHr,rx ryMa}rnocrerl roJr],no BoHoii IIII ll lrMeercrr JIrr sAecb

6aprep AJrrr rrorrr4ayroqeii paAr,raqurl UeHrpaJrbHLIx BBe3A, AoJrlr{Ho cr{Jlbrlo IIo-'

BJrr{flTb Ha }IalII{ rrpelcTaBJIeHI{fl o rIlaHeTapIItIx n gr{i{yaHllx TyMaHHoCTflx

V 06 Mx BBatrMoorHOIIIeHulI. B rex C;ryqafx, HOrAa MbI I{MeeM AefiCTBtrTe";lbrlo

6aprep, MoH{Ho o}r{trAarl,, arro nJraHeTapr.rafr ryMaIIHoCr}, oltpY}fieua o6ulIpHofit

xorfr r{ HeBl4l(rrx{oft gu{lpyenoir ryMaHHOcrr,IO. Taxoe flpe[cranJlelll'{e Mo}r{Ho

crrrrrarr, BoBMolnlrrJM, Tar{ rtaH ouo 6aaupyercrl Ha rpex Ha6JrrolaeMr,Ix tfanrax:

6onrmoii rrJrorr{ocrtr rrporoHoB, pac[r{peHl{tr rIJIar.IerapH],Ix ryMarlHocreit tr

r,rx pa3Mepax. Oguano rpy[Ho roBopr{rr, o rtaxorr-ro clrJrorlrr{o},I 6aprepe Jtnn

Eor.rrrByrotqeft paglraqr,ur. Ecmr ECI{JIIoqI{rL TyMaIIEocTI{ B BUIIo Al{cfia, CrpyI{-

rypa nJrar{erapl{blx ryMa}IHocrel,i necnua HeoIIHopoAHa. Haupourn, oqeub

qacro Mbr Ha6ilroAaeM B ryMarruocrrrx cflJrercurre BoJIortoH r{ Apyrlax !]o1{Htrx

AcraJreii. fiarexo Ee IIcI(JIIoqaercrI, qro R ItoJILqeo6pasI.IbIx I1 ApyrIIx 110[06-

rroro Tr4na ryMaHlrocrflx Mb,I nMeeM He C([lopllrlecnylo o6oJloallty, a IetITo 6oJlee

6nnanoc It I(oJIIjUy IIJIII H ItaftoMy-Htr6y4L ApyIoMy o6pasoBaHrrro. Ro MHoII{x

cJryq61u" 6aprep B BtrAe cnrromnoi.ii c{ieprtuecltoi.i o6orro.rxu rta}I{ercFI l\{aJro Be-

pofrrHrrM. J.Ioarouy npe4gTaBilflercfl eCreCTBeHHbIM, IITO B pfl[e Cy1yqgtt ,a-
Hr{Byrorqarr paAtraqurr 6yger nlrxoArrrr, IIB trJlalrerapur,Ix ryMalrflocreil uapyxy.

Tagurur o6paaou, gCJIII cyIqecTByIoT B IIpIIpo[e O6paaOnauufl B co1.Jlacl{u

c Br,rcr{a3arlfloii BbIIne ltrfloToBoft, To B o6tqeM treT ocIIoDaH:u.tr V.x He o6HapyxtuTb

rptr coorBercrBylonleit trocraHoBne Ea6IIoAeHtrii. llcxo4n uB artrx eJIeMeH-

rapHr,rx CoO6pameEufi, Urr TIoCTaBI{JItr SaAasy UCCJIeI,OBaTL IIpil IIOMOIIdU BeCbMa

cBeTocr{rrbrroro 640-rvrurnurrrerpoBoro acrporpa{a oftpecrrrocTlr Her{oTopr,Ix

r{BBeCTHr,rx IIJIaHeTapHLIx TyMaHHocTefi, B aIacTIroCTtr o6paSoBaHtrrl tr [eTaJIE

BHe OCrrOBHoiir rYuauuocru. B 3rofi BaMerHe Mbr paccMorptrM ABa cilyqafl n BbI-

cHalHeM Eer(oropr,re o6que coo6pa)fieHtrfl.

t. NGC 7293 ({ur. 1). Cnena Aar{a {ororpa{un rpu 6orlurefi, a cnpaBa

nput noplraJrbuoft oxctroar{qr,rtr. B aroft trBBecrlroft rtrranrcxoii trnaneraprrofi

rvMauHocrtr Mr,r o6EapyHtEJII{ tra paccrofltrtru L4' pauee EetrBBecrHylo sHaIItr-

reJrbHyro AeraJrb B BrrAe BoJror(Ea. 0ro o6paaonaur{e Mo}nuo 6r,rno 6r,r paccMarpu-

Barb co6crBeHIIo nallte fiaft AeraJIL Ar{{yauofi ryMaEIIocrtr. Her conneHlafl, qro

B[eCr, Mbr trMeeM O4uy {uauuecxylo CtrcTeMy. 3ro nrgno uA TOrO, qTO, Bo-IIepBbIx,

ara AeraJIr, IloBropfler oqepraH[fl Hpafl ryMaflHocru NGC 7293, Bo-Bropblx, Ea

railanrrqecnoft m[pore onoJ]o - 59" eABa JItr Mo]Itrro Borperllrl CryqafiEo

coBilaBmyro c NGC ZZ93 Uu{$yBIIyIo ryMaHuocrl. Baxtso orMerurb, qro co6-

crBerrHo rrJraHerapHan ryMaur{ocrb NGC 7293 se Moura rrocJly]Iturl 6aprepou

Arrfl r{ogtrByroqefi paguaqllfl qeIIrpaIILEoft aneagrr. SAecr MLI uMeeM cIyqafi,
rporuBopeqaugi,i upeqcraBJrerrtrro, rrro Ea6JrIoAaeMr,Ift pa3Mep trJlafierapHofi

ryMaHrrocrr{ onpe[eJrseTcn trurrrb BoFroii HII, aa trpeAeJroM Roropoii Mo]r{er Ea-

xo[r4Tbcrr ToJILHo Macca secBeratqerocfl BoAopoAa, Br,rAenesuoe BoJIoItHo'

cJretryeT paccMarputsaTl Cxopee Bcero HaK ocraTOI( BTOpofi OTAaJIeHEOft 060-

JIOqHI{ ETOft SAMEIIATEJIbIIOiI TYMAEEOCTtr.
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2. NGC 7635 (r[ur. 2). Izlnrepecusrii cnyuaii coqeraHnfl HecHorrbnux poAoB

rvMarruo cre ir : a - r,nasera puaa (? ) roHHarr D JrJrrrrrrzqecxafl ryMaulro crr 3.' 0 x 3.' 4

co aneagor,i Hiracca O enyrpm, 3ry ryuanHocrb Henoropr,Ie aBropI;I Ha3bI-

Baror rrJlaHerapnoft, Ho npr{[a[Jre]nHocrb n oroMy riJraccy coMHETeJILITa;

6-az{{ryauarr ryMarruocrr, B Br{Ae MaJro 3aMerHoro aJrJrr,rlca c 6onr,uofi ocrro
B', Brryrpr{ Itoroporo, colpr{nacafcb c Eeft, EaxoAurcfl uaHerapHafl Ty-
MarrHocrb a. B uecre cotrpuxocHoBeutrfl crpynrypa qacrrrqHo BoJronur{crafl;
e -6ontmas flpnaFr gr{dlyaHaFr ryMaHr{ocrr, oxoJro B'x3', pacrroJro}neunarr

B ocHoBr{oM x N u NlV or nJrauerapuofi ; a- cra6oe o6mupuoe BoAopoA,rloe rorle,
ilepeceqeHEoe reMrrbrMtr TyMarrEocTflMr,

.Bosuunaer Botrpoc o B3atrMooruortreHr{tr Me}r{Ay ryMaHuocrauu a, 6,

c; Botrpoc o BoAopoAEoM uore e Mr,r ocraBJrfleM B cropoue. 3ru ryuaunocru
cBfi3aHbl, Beporrruo, reHertrqecHtr. Monrno [yMarr,, rrro Bce rpr{ TyMaHHocrIt
r:oa6yxr4arorcfl n cBeqeHuro oguofi u roit E(e aneagofi O (Od - corrracHo

Xa66ry) BD + 60 2522, uaxognuqeiicn BHyrpu ryMaHHocrr{ a. Ha 6onee

[aJreKoM yuroBoM paccroflHrru (upz6nuaureJrbHo ua 1o x cenepy) rrMeercfl
cna6ag BBeBI{a rtJracca 07, uo eABa Jrtr oua Br,raBrBaer cBeqeutre paccMarptrBae-

MLrx ryMaHsocrefi.
Heeanuclrlro or roro, cBflBaHbI Jrvr ryMauHocru a., 6, a reHeruqecnu

wrtr Eer, rrJraueraprafl TyMatrrrocrb, a, cyAfl tro o6qeft HaprtrEe, rroBr4-

[uMoMy, Ee cily]nur sgecr 6a.pr,epoM, aaAepx{trBaloqrrM Bce I{oul{Byroqee r{B-

ryrreurre pactroJlo?fieuuofi nuyr:pu Hee BBeBAbr. Ecru AeficrBtrTeJrbuo MbI rrMeeM

BAeCE, eAEEyrO CtrCreMy, rO BCe ?fie EeJrr,3fl CqtrTaTb, UrO gu{{yaHarl ryMaEHOCrb

c o6paaonaJracb B peayJlr,rare rrpoqecca pacmtrpeuufl [epBotraqanruoft ryMaH-
trocrtr Ea Mecre uJrauerapHofi ryuaunocru a. fieiacrBtrTeJrbuo, Bo-rlepBbrx, BCa

r\,racca 6 paclloJlofiteEa Jrrmb rro oArry cropony or e,ur o rtaHoft-ru6o cznrlrerprur
BEecb He Morrter 6l;rtu t peqtr, Bo-BTopbrx, TyMal{}rocrr, 6 cfltrmxoM flpxa orno-
cuTeJIbEo a.

Bcn rpyuua ryMaurrocreft onono & ilpeAcraBrser 6orsmofi uurepec. B
NGC 7635 MLr r{MeeM, noBtrAtrMoMy, Hpafiue pegnrii cryalaft coqerautrfl BecbMa

anrop(rnoft ar{{yauoft ryMauuocrr{ 6 u o ecttt He c rrJraEerapuoii ryMautrocrbro
Q, ro c TyMaEEOCTErOtrpOMelr{yTOqHOrOTUUa, I( nOrOpOMy, BepO.fITI{o, CJreAyer

orHecrtr TyMaul{ocrr, a. Brrme MbI rlcxoAlrJt:,r. vrz AorrylqeHl{ff, rlro ryMaHl{ocrrt
a, 6, B traxo,urcrr upz6nuaureJrbuo B oArroM ilrecre llpocrpatrcrBa, TaH HaIt

HrrHar(trx Apyrtrx noe6ymgamqtrx BBeBA, npoMe BD + 60"2522, Bgecb r{er.
fipn paccnrorperrur{ npo6reurr, noropafl rrac BAecE I{Hrepecyer, iBa}fiHo

OTMeTUTB, qTo USBeCTIrr,I peAHrre CIyqar.I, HorAa rIJraEeTapHbIe TyMaHHoCTT{

rrpegcraBJrrrrorcrrrrorpylneHr{BrMr{ B orreur, cna6yro gu++yauylo o6onovHy c{re-
pr.recfioii t"iln efi:lvfirruqecxoft {opvmr. Taxyro o6onouHy orxplrJr ,(ynnan
onorro Horsqeo6paeuoii ryuarlnocrtr NGC 6720 o Jlupe tr omoJro NGC 6826
n,)1e6ege [3]. Moxer 6Hm, Moxrro ynaaarb eqe HecHoJmHo 6oree trJru Mcuee

cxo4r{blx cilyqaeB. 3rlt o6onoqnr{ oqer{b MaJrbr rro paBMepy, a uo uacce, ine-
porrrr{o, cocraBJrnror ne6onrmyro AoJrro ocuoBuor,l ryuaunocru. 3:ru Ar({t{lya-
nrre o6onoqntr r{HTepectrbr caMrr no ce6e, uo trx HerbBE, rroBngrdMoMy, ;He-

locpegcrBelrHo oro)fitrecrBJrflTb c gr{{yanrrMrr ryMar{HocrflMr{ n .co6crnennolr

cMBIcJre tr c reM, qro BrJrenaer r{B rurrorearr flafigma - lpuncrepina.

20



e
F:

z
o
t,
\l

:e

IJ r



e
Fl

N)

z
c)
{
Cl

a
FJ

o

ts

5

oq

Cr)

gi
E



[Ienr,en orpr{qarr,, qro D rrel{orop],Ix rlJlar{erapH},Ix ryMaHHocrflx nu4unufi
paaMep o6ycnonnnnaetcn aonoft FIII, onpe4enaroulert AoBoJrr,Ho peaxyro rpa-
HrrIIy ryMar{Hocrr{. Buecre c reM Mo}r{Ho yr{aaarb }IeMaJIo cJryalaeB, rtor[a Ba

IIoBoJrr,Ho peaxofi rpauuqei.i [Irclta, nepBoro ltoJlbua, sJrJrullca ua6nroAaercg

tsropoe o6paaonanue B BuAe noJrr,qa r4 r. rr. (uanpuuep, NGC 1535, NGC 2149,

NGC 2371-2, NGC 2392, NGC 3242, NGC 6804, NGC 7354, NGC 7662). 0ro
rronaaLrnaer, rrro BoHa I-III, uonugr{MoMy, naJreno He BcerAa ,IBJrfercfl eAI4}Icr-

Berr[r,rM rlranropou, onpeAeJrflroqr{M crpyr{rypy rl rpaHl4rrr,r ryMar{Hocrl{.

Mr,r rraAeeucrr rroflyrrr{rb crreur{arbHrre cHr{r{HI{ onpecrtrocrefi pr4a nJraHe-

raprrbrx ryMaHHocreii c taxoft crpyHrypofi, Horopafl, BepoflrHo, rre trpera?ol-
Byer Bbrxo[y Eapy]Hy r{oul{Bylorqei;i paguaquu, ro ItpafiHefi uepe no Her(oropr{M

rralpaBJreHrrnna. Ha ocHoBaur{rr aroro Marepr{aJra Mo}nuo 6yAer cgerarb BaHJIIo-
{reH[e o HaJrr{qr[tr uxu o6 orcyrcrBtrtr Ba rrpeAeJroM l{exoropblx nJraHerapubrx ry-
manuocreii aHaqr{reJrrHr,Ix Macc BoAopoga B BtrAe 6olrmoir gll{{yauoft ty-
MaHHocrr{. Ilorta me }ra ocrroBal{trrlt oarenr, ue6onr,uoro Marepuaila y Eac ocra-
cTcfl rrpeABaptrreJrblloe BtreqaTJreHtre, qTo, xorf oclroBlrafl cTpyKTypa EeMHo-

lr{x rrJrar.reraprrbrx ryMaHHocreii, uo4o6uo NGC 6720, rr oxpy}fieua auopQuofi

4ra{rlryauoi.i raaoroft naccofi, Ho rlo cytqecrBy rlJlalrerapEr,Ie, 4ur}{yauue u lla-
pe[r{a ryMaH}rocTr{ rlpoMeffiyrorlHoro rl{tra, SBoJrroqEoIrEo, BepoflrHo, cBf 3aH-

rrbre Melr{Ay co6oro, BMecre He Bcrpeqalorca. I-Ia6nrogaeurrfi ue6onruofi
paBMep rrrraHerapHblx r:ynauuocrefi orrpeAeJrrlercr B ocrroBuoM oqeur, Mo-

JroAr,rM BoapacroM arux o6paaosanuit (uopngxa 104-105 rrer), cHopocrbro rI
xapaHTepoM ABrl]fieHtrff Marepr4r{ B Htrx u, BoSMO)ntrO, a lrenr,meft cretre}Il{,
paaMepoM 3oHbr lrouzaaur{r{ BoAopoga. 3a trpeAeJraMl{ uJrar{erapublx ryMaH-
nocreii HecoMHeHHo r{Meercrr r{BBecrrrarr [oJrfl paccefHl{oro BetqecrBa (aroum
r.r rtonr,r), Ho [aJrerro rre B ToM paaMepe, HaH oro Bbrrexaer trB paccMorpenuoro
Blrme npegrloJrolr{euuf, rtoropoe caMo rlo ce6e ue JIlrmerro ocuosaulafl. Bbr-

flBJreHHyro )fie HaMr{ Aarrenyro lr cra6yro crpyltrypuyro AeraJrb s NGC 7293

(tpur. 1) cJre[yerpaccMarprrBarrr rran ocraroltApyrofr, BoBMo?nEo 6onee crapoi:i
o6oro.rxu. Haunonr,rftz 6oree o6mupurrft MarepuaJr troBBoJII{r cAenarr, 6onee

olrpeAeJIerrHr,Ie BLTBoAbL

Mexgy trpoquM, ecJrl{, rlcxo[tl I{B I{JrJrlocrpaqul{, gauuofi flofiArxerrr u fpllu-
cr:efruou, Barrr, ArrFr Maccbl urrp{ysuoft Bserunefi o6olo.rHu ua uefttpanr,ur,rx
aroMoB BrraqeHr4e 1.0 rtacc Coruqa n [ptrHrrrr, AJrr Hee paaMep 3.0 napcen, r'o

AJrs nrrorgocrtr rroJrygtrM or(oJro 102cu-3, a tro Jryrry BpeHEf oltoJro 1021 ueii-
rpaJrr,rrbrx aroMoB BoAopoAa. 3ro rtaH 6yAto yme Ea rpaulrqe roqnocru [Jrfl
o6uapyxenufl MorroxpoMartrqecnoro 2L cxr paAtrouaJryqerrzn.

Br,rpamaerr,r 6narogapnocru, E. O. TIocrHo Ba trBroroBJreHtre perpoAynqui,i"

Jlureparypa
1. T. Page a. J. Greenstein. Ap. J. 114,98,1951.
2. l. A. f ypaaAnrr. Acrporr. nrypu.29, L1.1, 1"952.

3. 'l'. D u n c a n. Ap. J. 86, 496, 1937.



AnAnEMI4fl HAYIT CCCP

14 3 Bn CTI/1 fl It P bIMC It O fi A C T P O O I4 B I4 q E C IT O fi O B C E P B A T O P 
'1UTon XI, 1954 r.

oJIroItTvAuI{u flPHOCTI4 B TyMAHHOCTIT OPtrrOHA
ItAt( BOSMO)IffiOE CJIEACTBITE TyPEyJIEHTHOCTIT

C, Ii. Ilume,4bruep u, I', A llladtc

ilIero4 uccnc/{oBarrrrs ryp6yreurlrocrrr no t!nronr5,aqrau EpItocrlr npr{rlclrtrclctt ti

rrerrrpaJrr,Eofi sacrfi ryManfiocrn Opuona (3' X 2'). (Dororpa{rm'r ilolyqorlbr na 640-}{]'11114-

r,rerpoDot Kal,repe F :1.4 c tlrnrrparru, flponycxaroqrlilrrr o6Jracrr{ c Jrtrrrr{flrrr I{r, Nr *
. f N, IO IIII, ).3727 [OII]. Ornocute,nr,]rLre Br'raqenr,rfl flpr{ocrr'r ryrranlocrlr B roqnax,

pacrroJroEreHErrrx B rraxNrarrroM noprrArie.ropes 0.067 lnr (16"), lra Bcex'rpex {ororpaallrfix
Aarrrl B ra6n. 2, 3, 4.

Cpanlreune rlororpa(rr'rfr rroaBoJrfier oqcrrr.rrb rralryro porr, 0rlor{lyaqtrri rre;rare3A}roro
trorJrorrreuua. ,{rn xaxrgofi dororpadrur Br,rqr{cJraJracb crarrrcrrrrlecliaa rlrytrnqua G(r) (1)

AJrrr ocrroBuofi qacru ryx{arrtrocrl{, o6ne4erutoii n ta6nnqax claoluroli Jrirrluofi, Ir AJIE

ocrroBrrot tr AorroJrlrtrreJrr,Hort (tryrnrrlp) nrrecre. 3uaqenu:r G(r) nprre4errr,r ua {r.rr. 1.

Cpannenze G(r) c rooperuqecxofi r{rylrnrlueii -F(r) [8], noryueHnorl r npe4no,[omcul{I{
o rrafl[rrEr1 B ryNrarrHocrrr roriaJrbHo trBorpouroft ryp6yrearrrocrn c qr,lcfiolr N{axa ueulll]e
eAtrrlllqLl, flor(aarirBaer I{aqecrBelrrroe corrracue r IroaBoJrfier orlerlrl'L Cz (er)nl" \nfi r : 0.04
ilapcer(a (0,067 uu Ira rflacrulrHe).

I4cnom,ayn (5) n gannne o ilrrprrre nv:uuii U), onpegerrrrer\r 'roilqrrly r3ryqaroqoro
cfiofi I = 0.1,2 trapcena, ornyAa cpeArrafi Bertrqnna rrorJroqertrrr n rleurpaJrrrlori, rlau6onee

nrorr.rofi qacrr,r ryMaIrHocrLt= 9m na napcen. llpegnonomenrrc o 6o;rr,rrrolr florJron{eurlrl
loArBeplr(Aaercfl HaJrrrqreM rur[paxpacnoro cHorrJrerlr,rn cra6r,rx ancag, nor{pacHerrI{er,r
0' Opuona, rroropyro rerrepr cJreAyer Jror{aJrr{BoBarr, B6JrrBu i{errrpa rylrarr}locrrr. flpnr{e
Mecra ryMalruocrlt fiBJrfrmrcg 6oree rrJrorrlrrMlr 14 coAepx{ar 6oruue rn,rJrrr. florJrorqeHrle
aAeor 6onr,me, !r roJlrqflIla cJrofr Nrer{r]Irre, oJreAoBarcJrr,Ho, urrprr}ra trr,ilfi,ril Aorttua 6brrr,

BAecE Merrrtrre, qro noArBepxtAaerctl rlnr. 10 u 11 n [1].
Onpegeneune roJur{rrur,I ctrofr. I IIoBBoJrrrer orIeHI{Tr, nplt6nnnteruro rrJroruoclb rrhrJl}r

0.7.1.0-22 r cMa rr BorlopoAa - 6. 10-21 r cilI-3 . Ilpe4rororrerrlre o paBeacrtse Marr{Irrrroft I{ Typ-
6ynenruoft oueprr{[ ilpr{BoAlrr r( Br]aqerrfiro 3. 10-a apcteTlon AJ]rr lrarpflmellrrocrll rlarutrrlroro
nons, e=1, epr/r cox, B corJracr4r{ c [3]. 3ro oarraqaer, q'ro 6oc flpr{roria aueprurr ryp6y-
JrerirrlocrB Baryxra 6rr ga 20 000 .irer. flpnron oueprlrtr l\{offier Aarh ll3ryqerirle 0' Opuora
Ba npeAeJroNr ceprlr JlafiMana. 3r'o raryseuue coAepx{rrr n 100 000 paa 6onrrue aueprur,
qer{ Hy}r{Ho AJrB nOA[ep]r{aI{r{fl ryp6yJIeErIIocrrl.

BBEIEHUE

TIccregonaru{e Ar{HaMrrr{r{ Me}HBBeB[rroft cpeAbI u gu{Qyaubrx ryMallHocrefi
rrMeeT cyrqecrBerrHoe SEaqeHue AJrfl upo6IeMbr r{x aBoJrroq&il fr cBfrSaHHbIx c

Eero HocMofoHilqecRux BonpocoB, Tan, HarlptrMep, Bo3Molr{HocTE SaxBaTa
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BrreSAOfi MelnSBesArrOrO ra3a r{ trLrJrrr saBr4cr{T or oTr'rocr{reJlbrlofi cHopocTrl

3BC3[br r{ ra3a, a [ocJreI(Hflf rracro] o[peAeJrffeT0fl rrc roJrr,rto cnopocrbro ry-
MarrHocTrr B rIeJroM, Eo rr BHyTper{}rrrMr{ IIBtr}HeHr,rflMu B rIcft. flocrtonrxy rrucflo

Fertuonuca [Jrfl TyManHocrefi oqeHb BcJII,{Ho, DecLMa Bepofrrl.Io, rrro arl{ BHyr-
perrHr{e ABrlE{errr{fl lrocrrr ryp6yneurur,rii xapartrep.

Teoprn JronaJrr,Ho-rraoTponnoit ryp6yneurnocrn B Hacroflulee BpeMr

iloryqr.ura BHaqETeilbHoe pa3Br{rr1e u 6r,rno 6lr nnrepecHo rlpl{Jro}Hnrb ee pe-
ByJrbrarrr H rlccJregoRarr[ro ryx,rauHocTer.i. Typ6yneurnocrr, npoaBJrgercrr B

pasr[qufi rr{ApO[lr]raM[qecnoii cnopocTr{ B paBHr,rx Torrnax, [prrrreM cpeArrflf
Beiluquua aroli paauuqbr rBJrflercfl crartrcruqecxofi {yuxqueft paccroar-rr{r
Melr{Ay rorrnaMr{. floarouy Herrocpeqornenrlr,ri.i Mero[ I4ccJreAoBanlrn ryp6ylenr-
rroorr,r Baxlroqaercrr c r{BMepetrulrpaBHocrr{ cnopocreii B AByx rorrnax. Jla6opa-
roprrbre olr,rTr,r trpoBoAarcFr trMerrHo rantrM cno0o6oM. B us6ecurrx o6ceHTax

MBr r.re r{o}neM r{Br\[epr{Tr, cnopocrr, n garuroli roqxe) a Mo}r{eM orrpel(eJlrlrb Arlc-
rrcpcrrro cHopocrefr BAoJrr, Jryara BpeHr{fr rro ur{ptrHe ctrenrpaJrr,Hofr nyrtz.r- rr cpeA-
HIOrO BSB0rtrerrHyro crtopocTb BIOJIL [arl]Ioro Iy.Ia IIo IroJlo]fieHtrro r{eHTpa [l4rrutr.
Paarur.nrc cpegneii cnopocrr{ B paaJrr'rrlHr,Ix roqxax lrao6pantenurr ryMaHrrocrr{
Molr{cr rax}ne AarL rlpe[craBJreur{e o typ6yneurHocrr{.

flocrtoruHy [ocraroqHo Ha4c]nrrrJe r{BMepeHr{fl nntrfi. r\,roryr 6r,mr cgenaur,r
roJrr,no AJrrr caMr,Ix rrpnux ryMalruocrcii, o6a Moro[a 6r,ruu pauee rrprrlleueHbl

H ryMarruocru Opzona. flepesrr,i ocHoBbrBaJrcrr r{a ra3MepcHr{flx, icqenanurrx
rprr noMorrrrr oraJroua Oa6pu [1.]. Ortaaanocr,, qro cpegHflfl inpocrpaucrBerrrlarr
cxopocrb xaoruqecxux [Btr]r{eurrit raaa uo: L2 rtu/cex, cpeIrHfifl rrr{Herri-
qecKafl reMrreparypa T - 12 000", cpe[Hee cMellleHr{e qerrrpa Jru:F.frr4 B paBHbIx

rorrnax ryMar{Hocrr4 or cpellHero rroJrorrrer{ufl 2.5 nu/cen. 3ur ganrlrre troaBo-

Jrrnlr Mlrsuaapry [2] B rrpetrrroJ]o]r{eHr{r{, arro ryMaHrrocrr, cocrotrT uB orgeJrr,-
rrr,rx Macc, ABl4)nyllluxcfr HeSaBr{cI4Mo co crtopocTflMtr oAEoIo [opflAHa, pac-
cqrrraTb, qro cpetruee qrrcJro rar(Irx uacc (oroxr/IecrBJrfeMbrx co cxeMartrrrccnr{-
uu <ryp6yneHrrr6rMr{ DJreMeHraMr{>) ua nyue BpeHr{fl oHono B.

Xripuep [3] ucnonriroBaJr Bropoit nnerog. tr4cxoga ua uenepenui,i JryrreBr,rx

cnopocreit B paBrrr.Ix rorrnax ryMaHuocrr{ [4], ou uoryqur BaBrrcr{Mocrr, cpeA-
,Helo HBatrpara paarrocrtr nyqssrrx cnopocreft B AByx rorrnax or cpeArrero pac-
crorrHl{fl Me}r{[y roqrtaMrr. Eonrmoe arr{cJro BceBoBMo}r{Hr,rx coqerauuft noaso-
..lrlrJro Br,rflBrlrE ary BaBltcEMoc.rt, AocraTorrHo yBepeHuo. B upeguonoxteHu[, rqro

H ryMarruocrrr flprlMerrrrMr,r coorHortreHr{rJ, Br,rBe[errrrbre [Jrfl fnoxanrno-rso-
rponuofi r:yp6yreuruocrtr B Eeclr{r4MaeMofi mugHocrr{, oH reoperr4rrecntr [oryqur
MareMartrqecnoe olr{uAaHr4e [Jrrr sroft {yurtqlru r{ cpaBHuJr c paEee troJry-
qennoft aMtrflpuqecHoft aaBlrcurrrocrr,ro. Cornaclre oHaBaJrocb xopomrrM, trpuqeM
5r,rnu oupegeJreurr: a) rorquna rrailyqarcqero cJrofl - 0,04 trapcena trJrs qeH-

tpanruoft qacru ryMauuocrll, paBMepbr Horopofi B HecnoJrr,Ho paB 6olrue,
TaH qro roJrlqulra cJros, IroBr4AEMoMy, otrpeAeJrflercrr lrouroueurreM; 6) oc-
Hosuoft IrapaMerp ryp6yneuruocru - BeiluquHa ,[rrccrrtraqrrtr oHeprtrrr e -
0,3-0,5 apr/r cem. Hymuo orMeTtrTr,, arro reoperusecxufi pacqer, ocsosauubrft
rra [aHubrx Xcipuepa,gaer EecftoJrbno Mer{bmyro ruuptrEy nvuufi,, qeM HerrocpeA-
,crBeurrr,re uaMepeuufl [11. flplruuna ororo pacxo]fi[eHr{n Xdpnepou ne 6r,rla
BBIflCHEIIA.
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fTocHomHy ctrenrpocxonrrqecnl{e I{BMepeHrrfl c 6om,moft gucuepcrefi uoxa
HeBoaMolr{Er;r [Jrfl TyMarruocrefi, Hponae ognoi;r-gnyx uan6oree fpltrlx, seo6xo-
gzuo nartr:ra gpyroir Mero4 ua6nrogeunn typ6ynenruocrlr. Arnep yittiBaJI

[5J, uro rar{rrM Mero,qoM Moryr cJIy}HrIrb.rrarlepcHr4r {ruonryaqufi urotuocrrr,
nocnoJrbny ryp6vnenrubre [BI{}neHLIfl rlpl,rBolflr It (rrmHryaqtrrM AaBJre}IrIt{,
a rrocJre[Htre - rr (rnrcxryaqlrflM frpnocrr{. An:rep uorrbrraJrcrr crarucrr{qecrtu
lpoaHaJrtrBtrpoBarb rporolrerpu.tecnzii paapea I{a cHIrMHe o6nacrn olto.rlo

a1 : )QhSm, ; :f36o, cgeJraur{oM B ryqax Ho, u uo.nyql{r cpe[Hl{ft paer,lep

(aileMelrra ytrJrorHerrrrfl) nopflnHa 10 rapcexoo. oA,naHo HaInII l{sMepeHl{fl llo-
fiaaaJrtr [61,.lro roryr1s11H61e Alrepolr QnrcHryaqurr flpnocrl{ ue uoryt 6lt'r'r'

cJreAcrBr{eM JroHaJIbHo-rraoTpouuoft 'r'yp6yneutuoctu. MeroA Anlepa 6rrt rroa-

lne trprrMeneHr( BoJronHrrcrbrr\{ryMaIrrocrrM NGC 6992-6995 [7], oAHaHo caNI

ABTOP YKASAJI, IITO CTPYITTYPA ETI{X TYMAHHOCTEii, rroBI{[I{MOMY, HE OIIPEIEJIf ETCfI

raorpouuofi ryp6yneurnocrbro. Hyrnr{o yHa3arr,, tlro MeroA Annepa Ee IIo3-
BoJrfler rrprrMerrr{Tb reopup JronaJrbrro-r{sorpouuoii ryp6y.nenruocrttr u oripe-

[eJrrrrr, rrapaMerpbr uocne,qsefi ttr, HpoMe roro, He Mo]ner rlptrJrararbcrr It
ue6orr,muNa rr{trr{qublM TyMaHIrocrflM.

Idenr uacronulefi pa6orr,I - trpEI\{eHeHI{e rleroga oArroro ua anropou [81,

troBBoJrfrorqero [poBeptrrb Haruque floxarIb]ro-Iraorpotrtrofi ryp6yneuruocrll
tr otrpegeJrtrrr, ee [apaMerpEl, r{cxoArl lra ua6nrog,euufi t}nIoHryaqnft flpr(ocrll
B cpaBrrrrrenruo se6onbllrr{x, Ho1\{rar(rHr,rx guip{yaublx ryMaHuocrnx.

B eroir,r MeroAe troJryareuHafl r{B r43MepeHnft {ororpa{uu ryntauuocrtr B IvIo-

EoxpoMarr{qecxoM cnere rpyuHqttn

N

# ) ,, (M i) - I (M'1)tz

-\,,/-T
ry\e I(M)- troBepxHocrHarr apltocrr, lrao6paineHl{f ryMaHrrocrr{ B ro'l;rre ll'Ii,
r - paccrorrHtre Me)ruy roqxaMr,r Mi v ilI| - B ftax{Aoft nape, cpaBHlrBaercfl

c reoperlrqecHoii r[yuItqwefi, Il(r), uorytlsuHs; B upeArloro]r{eur{I{, alro r( ryMaH-
Hocrr{ rrpr{MeHtrMa reopl{a ror(aJrluo-Ilaorpouuoit ryp6yneuruocrlr, paBBuratr

AJrfl rrecmrrnraenrofr )fiIrAltocrl{. ,(na rasa trocJreAuee paBHocIlJIbIro yciroBl{Io,
qro rn4cJro Maxa, paBfloe orr{oflrerruro cpequeii ryp6yreuruoil cxopoctu u cno-
pOCTI{ 3ByHa, MeHI'Itre OAI{I{I{IIbI.

(Dvnnqnr 1/(r) giln npoapa.rnoit ryMauuocrl{ roJIIqIrHr,I L uveer nug

*?' --tn''-lr\ (2)F (r) : C' 
WFp Gr)"''q \f ) ,

rqe C - 
frocrorrHHarl tropflAna eAr{Htrqbl , 'l' 

- 
HlrHerllqecnafl TeMtreparypa,

e 
- Elrcc:,lrTaqun ryp6yleurnoli orleprl{r{ Il reuJrory, paccqtrrauuafl B aprax

Ea 
'paMM 

B ceHyu[y, rfynltqur - (+) Aaercfl BblpairteH,e]r

- (+,)'''] ( *u) rtu. (3)

(r)

I
- (;): r 5 [(n +* u')',','
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,(nn cnyuarr raaoBo-rlblJreBoft ryMalrHocrl{, n noropoft HeJrr,3fl upeue6pe-

rarb rrorrrorqe,treM, - (;) n (2) nyrxno BaMerlurb "r,r'(z),noropoe onpe-

AeJrfrercfl I4r{TerpaJroM

-lut' [(1- | uz)"l" -v'l,f du, (')

rge I - ToJrrr{r{Ha cJrof, r{Merorqero otrTuqecxyro rorrqy paBHyro e[I{HI{ue.

(Dynnqr,,n - (+),' ,' (+) npeAcraBrrenu rpatluuccxn n [8]. onu acznanlot'tt-

qecxr.I crpeMrrcr n t ra upr BHaqeHrlr apryMelrra 6omme 0.5 npenuuaror 0.5.
Harusre MaratrTEoro rroJrfl, rtoTopoe Mo)r{er BJrr{flTr, Ha xapar(Tep ABUxle-

ur.fr B TyMauHocrr{, Mr,r BtrecL He yqtrTblBaeM.

trIccne4onanue {rronryauufi apHocrr,r B qeHTpalr,uoii qacrn
TyMaurrocrr'r Opuona

,{nn cpanueuun c ua6nroAeutraMr{ M6r pe[r{Jrr,r uctroJrbaoDaTr rIeurpaJu,Hylo.
rracrr, TyMaHuoortr Oplroua, TaHHaHolra trMeer Aocrarotruo oAuopoArryrc crpyn-
rypy c {nrcxryaquflMr{ flpnocrv., v B nefi gonaaauo Haruqze xaorurrecnl4x
gnunreuuft. tr4uerorcs pa6oru [2, 3], ocHoBauHr,re Ea rraMepeHuax cnopocreit,
I[ C HEMr{ MO}I{EO CpaBHrIBaTr, Harnr{ peSyJIbTaTbr, OCrIOBaHHbre Ha trpl{H]Itr-

f -triIltraJrblro ApyroM MeroAe. Cxopocrr, BByKa B ryMalruocru Opuoua , : 
V 

^r ;lr=

:l3mr/cex, ecJrr{ ,: Z :+ w T := 12 000", cxopocrrr xaorrrqecnrx ABrr-

nreuur,i a: 72 xu/cex. Taxulro6paaou, rrr{cJro Maxa 6nlrsno n 1, uo, rroBr4Ar{-

MoMy, ue 6ollme.
Ogua lra rJraBrrr,rx rpyluocrefi npr{ rrccJretroBaHr{r{ {nrorrryaqufi npxocrr

COCTOI{T B IIEBO3MOETHOCTII TOqHO YIIECTI, POJIb ME)fi3BE3AHOTO trOTIOIqEHIIFI, HE-

o[Hopoguo crr{ Koro p oro, [pofl BJrrrroqr{ecrr B rrelp aB].rrunofi crp yHryp e rer,rHr,rx

trblJreBblx o6rarton, Moryr coBAarb rflrnrunurre rfnronryaqnu. 'f axyrc rne oulr6xy
Molner BHecrr{ HepaBuoMepuoe rrorJroq,eutre Br{yrpr{ TyMaHHocru. r{ro6u yrrccrh
aro, Mbr uoilyruuur cnrrMnr{ TyMaurrocrr{ n uy.rax I-Io, Nl + N, IOIII1
v i'3727 IOIIl. Ecnu 6r,r Me?fiBBea[rroe nourotrIeuue 6rrno cyuecrBerrro, oHo

cxaaaJrocb 6rr s eereubrx Jryrrax cr{JrbHee, rrcM B KpacHr,rx, r{ B yJrr,Tparluone-
TOBbIX CI{JI6IIee, qeM B SeJIeI{bIX.

Cszrvrnu ryMaHHocrrr 6rrnu uoryqeHr,r Ha cBerocr{Jrbsofi Hauepe l,' :7.4,
c orBepcrueu 6110 MM, B uon6pe 1952 r. 0ncuoar,rquu 6r,rnr uo4o6paHbr ran,
qro6rr caMarr fpnaa .racrrr ryMaHHocrrr uo 6r,rna crrJrbHo HeAoAeplnaHuofi n
.rro6Er {nroHryaqutr rrpnocrrr n 6onec cna6oft o6lac:ru 6rrru 4ocr:arorrHo Ba-

MerHbI. B ra6n. 1. npunegeurr AaHHr,re o6 r,rcuonreoBauHbrx rrJracrrrrrnax u {iunr,-
rpax.

Macmra6 (iororpa{ufi 
-4r,au:u. 

e 1 },rx(. I4auepenran npoBoArrJrr{cr ua (roro-
aJrer(rptralecmoM Munpo{orouetpe l-\eficca arepea Ka}r{Ar,re 0.067 uu Ha nra*
crtrHxe. 3ro paccrornue 6rrro nr,r6pauo c yqeroM paapemarcqeii cunr,l rrarrepbl
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i4 M?rnpo(troToMerpa. Paccrogulrg MelriAy coceArrr{Mr{ paAaMI{ r[BMepfler4rJx ro-
qen raxlr{e paBHflJrr{cb 0.067 ruu, Tar{ rrro roqntr pacrloJraraJrtrcb, HaI{ r(JTerHr{

Ha maxMartrol:r Aocne. florornenue BCex rpex (rororpa{uft 6ttno upr uaNrepe-

Hlrflx CTporO cotJlacoBar-ror lr3MelltrJllrob oIIHr{ II Te }r{e ToqHI{. Cnulaxu 6r,rnr

crauAapruaoBaHbr npl( troMoqu rpy6ounoro craHAaprI{Baropa c reMll }fie {rlrr,-
TpaMrr, rrro trogBoJruno uepeliru or troqepnenuii rt r{HTeHcuBEocrgM. Otuocu-
reJIbI{bIe trHTelrclrBtrocrl{ B cBere paBJrIrtIH},rx rnHlrfr IIaHbr B ra6t, 2, 3 lt 4. I{arx-

Aaa rtJlerr(a ra6rtll[br coorBercrByer oAHoMy r{Brvrepeulrro, paccroflr{lre Me}ItAy

coce[HrrMlt fiJlerr{aMtr 0.067 uu. Itpyxrxou orMerreHo noJ]o}r{eHl{e 3Be3A Tpa-

leqr{trr, noe6yrugaroull{x cBetleHlre ryMalrHoctu. Cunoirruor,l nunrefi o6netreua

Ta6artrua 2

flprocrut, paaltultttbt,fl rnoq,efi tnA,ttatGrcctnu s nlJqar Ho o omrrocurrlenbHblx e1uuutlar.

It p,t1 ct ut o,tu, 0 trl lti,eu,e t1o no JLo ilceHue 0' A puona
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ocrroBEafl aracrb ryMaErrocrr{, [yEHTupoM - 6onee frpHafl tr rrecKoJrr,Ho o6o-
co6neuuas qacrr,. (Dynxqur G(r) nuurcnflJracl Harr l(rrfl ocr{oBr{oft qacrrd ry-
MaFrEocru, TaH tr AJIfl ocHoBHoli n gonolunrenruoft BMecre. Br,rxoAnulr,re aa
palllty npafl TyMaEIrocTtr r{e trclloJrbSoBaJrrrcb, 3Aecr, flpnocrr, crrcreMartrqccHlr
rra[aer, u, ItpoMe roro, Ha JreBoM r{palo HaxoEurcrr flprtoe BoJronno. Cpanulr-
reJILEo 6onrmoe [porfl]r{e}rrle ryMaHrrocrr{ B yJrr,rparflroteronux Jrytlnl o6"-
scllflercrr yr,iellblnelltreMcretreHrr r{oullaarlr{r{ rrr{cJlopoAa B orrrx o6nacrflx.

Cpanunnaa ta6t. 2, 3 m lt r{Jrerxy aa Hnernolt M6r, troBtrArrMoMy, Mo}r{e[,r
cAcJrarr, SaHJIIoqeHtre, aITo MeH{SDeBAHoe rlolJrotl{eHtre rr HepaBl{oMeplrocTr, tro-
rJloqeHufl s caNrofi TyMaHlrocrtr He rrfparor BaMerHoii poJrr{,TaH Hart B rrporr{B-
HoM cilyqae Hor{Tpacr Me}r{[y 6onee npxunrlr ra 6onee reMHbrMrr uecratrr 6rrn
6nr uau6onr[I{M Ha cpororpa{nu n ynrrpar[uoJreroBbrx Jryqax r{ HarrMeHr,mr{M B

II*. 3roft BanorroMepHocrtr, Har{ rparr{Jro, He BaMcrrro.
HeHoroprre olaceHr{fl B}ry[aor npyflrroluracmra6Has crpynrypa r,yMau]ro-

c'fir. Ina ra6:ruqBIIAI-Io, .rro npanuui nepxuuli yroJr flprre, areM ocraJrbHafr rracrr,
'ryMaHtrocrtr. Boo6qe roBoprr, {nrcmryaqnr,r 6onr,uoro uacmra6a IroJr?r{H6I
r[Merr, Mecro c roqHtr sperrrrfr reop[r,r ryp6yneur.uocrr{, Ho ara (pnroxryaqua,
pasMepbr Horopoft cpaBHrrMr,r c pasMepaMn npxo}i qer{rpaJrr,Hoii sacrfl ryMaH-
Frocr[, Mo]r(er 6nrlr o6:sscHeHa rrpocrparrcrBerrrroft r]ropmofr ryMaHEocrtr. flp,
B6rqr(cJreEutr G(r) raxoro poga {rnrortryarlrrfl Mo}r{er rrcr{a3r{rE ary {yuxqlrro.
!o ueHoropofi crcueum KorrrpoJreM Molner cJry?r{rrrb coBtraAeuue (ropur,r G(r)
w h'(r).

Ta6nrarla 3

flpnocma ttyitdruHocfiLu s rrA4afi N1 + N, [OIII]

o

r oz Jo oslo.nnlo.ru lo, Io.r,

1 .0s 1,.t4 0.90 1.01 1.07

0.97 1.07 I .08 1.26 1.41 t .08 0.90

1..67 L.67 1..31 0.99

1 .99 I .81 1.29

0.68 .74 0 .69 0. 6/+ 0.60 0. 61r 0.69 0 .96 1..72 1,.77 t.48 1.14

0.90 0.89 0.69 0.69 0. 86 0.92 0.95 1.11. r.29 1.31 1..02 0.92

0.99 0.95 0 .86 0. 89 nq, 0. 93 0.95 0. 96 0. 87 0.7r

0.86

0.82 0.82 0 .90 0. 83 0.7t 0. 86

0.89 1.02 0. 83 U. tit) 0. Bzr

0.77 0. 76 0.60
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o.r, 
I 
o.r, 

I 
o.u, 

I 
o.uo t.rst t o, Io.r,

o.uu 
I

Ta6uu4a

frpnocma rn1J.^tanHoctnu o naqan )' 3727 l0lll

0 .95

i., .ru 
I 
*rl, o, o* lo'r, o.ril

-1",n"-Eq;h;,rl_

,I{nn nl,r.tractreuvrt G(r) 6panltcl BCeBoBIvIoiI{HhIe cotreraHltFI roqelt, pastreJleH-

rr6rx paccrorrHtrcr,r aL,{2, i,f 5,[8, 3,v 1.0, V [5,4, f Ll, f tB,{20, 5 e.ti-

nrrr IO.OOZ NrM r{Jrrr 16 cerryng). Brr.,rcrenru,re 3}I.aI.IIEn G(r) rpeAcraBJIeHLI

n norapu{r[uqeoHoM tr,tacmra6C oTAeIILHo AJIfI ocHoBHofi 'ra0ru w gln nceit'

ryMaHHOCTlr na rpnr. t. FIa nccx rpa{ulax npoBe[eHa IpfIMafI c raI{reHCoM

yrJra HaHrroHa paBHbrN{ 4/3. Mw Br{Ar1lvr, rrro Toarxu cpaBHIrTeIIbHO XOpOItrO JIo-

lHarcfr Ha ary npaMylo, oco6euno n o6lactr,r MaJ]LIx r. flocxonr,ny nplr 6onr'-

[rr{x BrraarcHlrflx r cl{Jrr,t{ee A,oJr}ItIro cltasarbctl BrII{flHr{e HetrpaBr{JrlHoii {opust
TyMaHHOCTtr [r, HpoMc roro, xapaHtep ryp6vneHTrrocrl{ 6onrruux Macura6oe

IIOJI)fiSII CIIJILEOO OTtrII{rIaTbCfI OT JIOHaJILIIOfr lreOtpOnHOCTI{r OTHIOHeHIIe npll

6onrurux r ecrecrBeHno. Ilartnon rtpuuor,i IItrrAe He [pcBblmaer 4f3, trOATOMy

r/l Ue gorrmuO 6rrrt rlano. O,lnaHo, IIpII x{ailLlx r ItpIIBbIe na {lrr. t Ugyt ue-

crrorr,rto r(pyqe, qeM [pI{ 6orlmllx, cJrenoBareJ]ttto r/l ue 4onxruo 6rrrr a

oqerrb BeJrI{Ho. Cnopee ncero t x 2-3 enI{HI'ru r (32-48 ccrtyr.rg), qro co-

CTaBJrflCr OIIOJIo 0.08-0.12 uapcerta, SCJII{ paccrofllIl{e TyMaIIHOCTI{ paBHo

520 uapcenant I9l. 
2g

0.88 0.63 0.69 0. 56 0 .55 0.52
I

r .00 0. 97 0.77 0 .81 0.92 0 .87 0.77

0.90 i0.92 0. 83 0.95 t. t8 r .09 0.79

o
,t )) t.26 t .05 0.90

0.Jl 0,49 1.44

1 .36 0.95 0.74 0. 71 0.82 0.71 o.sa lo.zr
1..49 i.99 t .57 t. t3

1.49 1 .00 0.83 0.87 0 .89 0.8/+ 0.85 1 .00 t.49 1.44 1 .05

i .60 'l .oo 0. 95 I .00 0. 93 I .00 0.90 1..22 0.77 0. 83

1.40 1.26 i .07 0.92 1..22 0 .83 1 .00 0.88 0. 62 0. 62 0.64

| 
,.ru 0. 97 0.95 0.90 0.71 0.85 1 .00 0.71,

1. t3

0. 82



llocxonrxy A,r,raMerp apxofi qacrrl ryMaHHocrr{ onoJro 3' , wtrrv.0.45 napccrta,
Becr,Ma Bepotrrrro, qro Mbr Br{Ar{M cnoii, orpaun.renurrfi norlrorqeHl{eM rr I{MeIo-

rqrait onruuecnyro roJrrqy onoJro 1. B raxou cJryrrae [orJrorqerrpre n qenrpalruofr
qacrr,r ryMarrlrocrrr AJrf rtpacuoft t;t;nw eeneHolt o6nacru onaabrBaercrl [oprrAna
Qm .- 13- ua rrapccx.

Boree roquo roJrqr4Hy r{BJryqarcqero cJrofl Mo}r{Ho oqeHtrrr, no [IrptrHe
lnunii. ,(nx uayuaeuoft IIaMr{ o6nacrr cpe,qHflfl mupl{Ea rru:u.fr. coorBer-
€rByer xaortrqecnoii uaxpocuonr,r.rccrtoii crropocrr{ D0 rropflARa 10 xnr/cex

Our. t. Suaqenun tpyuxqui,i lgG (r), noJryqerrrrrrx tr3 r4ar{eperrr{fi {otorpa{ruii
r] cBere pa3Jlrrqlnrx rr.rnrfi. Flrnnlrft pfiA orrrocrrrcn n ocrroBrrot qacrr
ryr\raurrocrr (o6legeno cnnonrnoii nrrruefi s ra6fi.2,3, 4), nepxnzt prrA - x

oclrosuofi r.I AorroJrrrr{rerruort (nynxrup) auecre

itl*, uro coorBercrBvet cpegnefi fiBal(parurrHoft gr,rcnepcr4l{ ttyt1s351x c1opo-

"r"tV ! u : 6,2HM/ceK. Paanoctr, r y q e B r,I.x cnopocreii:BAByx rorlrax,

Jrelr{arqr{x rra Jryqe 3peHtrg r,r paBAeJIeIlHI{x paccroflrl{eM /', paBHa B clyqae
Jloxarrbuo-r{aorpouuoii typ6ynenrnocrra rlo,A. H. I{orrrroropony [10J

V (r, - u2)z =C'la (er)'/' . (5)

I4a r[ur. I uoxrso naliru, B cpe[HeN{, qro [rn r : 1. lgG(r) :2.55, rpEtIeM

,' (+) He oqeHl Marro cpaBrlt{rcrlrto c 1. Ionaras D (2) '' i t \ * I
t \z)- z'

f'() : 3.5.10-2, T : 12000", HaxoAI{M C2(e.I)^1" : 7'1022, orr{y[a

* 34ecr trcflpaBJrena ouru6xa, AorryqenrraE n [1] u.yxaaaul'Ian pauee B Jrrrreparype.
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-/:
V (rr- ur)':5.7'19s7"/' cttl/cex, rle r BLIpaH{eHo B Hamnx eullnnqax (0.04
uapcerta).' flplrpanuunarr rroJryrrerrrroe Bblpalr{eHrre na6rrogaeuoli cxopocll4
(6.2.t0r ciu,/cen), uaiigeu, qro cpenuee paccrorrHtre Melr{AyroqnaMlr, Bltoropblx
cpcllHflrr paBHocrr, cHopocrefi coorBercrByer na6nro[acrtoli, panua 1.8 eguuuqr,r.

3ra neru.rnua ecrr, paccroFrr{ne Me}nly ueHrpaMl4 Trr}necrl{ [3ryqarcullrx Macc,

ran qro rroJrllafl roJrrquHa u3flysa]orqero crlofl [oJr]nua 6rrm B rroJlTopa-[Ba

pasa 6om,rue. IJpunrenr ee pannoft 3 egunnualt,urrw0,\2napcena, qro coorBer-
crByer cpeguer,i BeiltrquHe rrorJrou\eHlrrl B qel'IrpaJmuoii .racrn ryMauuocru, paB-

uofi 9,, Ha rrapcex.
Xripnep [3] us cpaBHeHI,IrI reoperltqecltoi.r u rla6nrogaeuoii ItpEBEIx AJrrI

r[rronryaqr.rri ny.renr,rx cnopocrer,i loryqrdil AJrrI roJrtrIIrHbI rlgryqarcrlero cJrog

R ucHTpaJrsnor,l .racru ryMarrlrocrr,r Brraqelrrre I := 0.04 uapcefia tr coorBercrBeH-
Ho oseub 6orr,moe rrorlrorqeHrle. lloetouy [o.TIyqeHHatI ro ero peayJrbrararl

urrptrrra Jrrrrflrr"r rie coBrlaJra c AaHHLIMTI nprMr,Ix Ea6rlo[eHuir [1] . BoalroH{I{as

llpl4rltrIla paCXOlI{AeIIUfl MO}I{eT JIoiI{&TI: B I{3MeI{e}IuIl TOJIIqZII6I trSnytrgm[,aaa

cJrcrr u p&BrrrJX ro.rnax (crr. ulrxre).
llory.ygHgrrl lraMrr BeJIrartr{Ha norJrouleHrrfl croJrr, rreo6r,r.Iuo Beiltr{Ita,

.rro tpe6yer cleur{arrb}roro rrByqerrr{fl r,r AorroJrrrrrreJlr,Horo o6ocnoeauun, Pac-
cMorpr4M r,renoropr,re {anrr,r, roBoparqr{e o 6onrmolr rrorJrorqelllrl{ B TyMaIIrIo-

cru. B qerrrpe ryNraHnocrr{ ua6nroqaeT'cn n uu(rpanpaclroM cBere cHoIrJrcHrIe

cna6r,rx eseag IttI. Ilonr,rglrvroMy, oro o6r,t.rRoe cnotIJreIrI{e, ronpacHeBmee
I'I3-3a CI{JILHOIO trOTIIOIUeIIEtI.

flornolrlerure gr^n 0' Opuoua Ar: 2* [12]. IlocxoJlbrty raJrafirl(qecltarl
rnr{pora ee 6 :-1Bo lt paccroflrtlte ol{oJro 520 uapceHoB, troqrl{ Bce nolJloule-
Hr{e rrporr3BoAlrrcfl B caMoi{ ryMalrHocrl{. creAonareJlr,Ho, c upuuatoft ualrlr
seru.rnnofi florflolqeHrrrr Mo]r{rro Har'tr[, qro BBeB[a orcrotrr rrptrMepHo sa 0.2
napcena or nepeAHero nparl npnoii qacru ryMaHHocrtr{, r. e. Eaxo4trrcn s6nuau

ee qel{Tpa, qro, ecrecTBerrHo, I,I corlacyercfl c BI{Ar{MbIM trOJIO}neHI{eM SBeBAbI

n6rwev, qeHTpa ltao6pa]rreHrarl TyMaHr'Iocr[. OrMer[M, qro Au x 2* troJryqeHo

B rrpe[troJroinerrutr{, arro rrorrorqeHne o6parr{o [poflopql{onaJrlHo AJrEtre BoJIHr,I.

Mem4y reu BaaAellMrlrlnoscrtnfi [13]rrarrrJrr{, rrro rrorrrouleutre B TyManuocrrr
n npacuofi lr nu{panpacnoii o6racrfrx cr{Jrr,rro BaBlrcr4r or ,qJIrrHr,I BoJIBT'I, a B

,{rrrepBaJre 21000-6000A 
- cna6o. 3ro Aacr erqe 66nrmylo BertrquHy trorJro-

rqeuurr [nfl 0' Opuoua, BoBMo]nHo Ba crrer BHemHIrx qacreit TyMaHHocrI'I.

Cpannnnan cpeAHrolo cropocrb Manpocl(ofiIrtlecltr{x gunxeuufi, otrpeAe-

Jrcrruvro no mr{p[He tunwfr., r{ flpnocrr, TyMaHHocrIr /UIfl onpeAeJIeHFIbIx yqa-
crrtoo ({ur. l0u LL n [11), rerr{o BaMerrrrr,, 'rro 6oilr,[efr apHocru, Har{ upaBl4Jro,

coorBcrcrByer Merlbmafl Ar{ctrepcl{rl cnopocrefi I,I Hao6opor. Ecnu 6rr tyl'rau-
nocrr 6r,rra rpoapaarrra r,I oAHopoAlIa, coorHorrlonue AoJI?r{Ho 6nrno 611 6utr o6-

parrrbrM, Tar( narr 6orr,man fpnocrr, coorBercrBonara 611 6onr,meft ToJIITIT{He

.ryMarr[oCTr{ B I{aIIHoN{ MecTe I{, CJIeAoBareILHo, 6olrr,mefi gucuepclltr cxopocreilt.

llo me caMoe 6utno 6r,r B cJryqae, ecnlr 6r,r tlirrortTyaqr,rl{ Flpltocrtr orlpegeJrFlJrlrcb

cryqarirrr,rMr{ r{BMeHeHr{rrMr{ rrorJrorleur{rr BHyrpr{ TyMan}Iocru. B arotr cJryqng

6onee aprroc Mecro coorBercrBoBaro 6br 6o.rrr,melry nponrll{HoBennro nrny6n
ryMarruocrr{ .r{ Ar{cnepcrra cropocreir 6r,rna 611 6onrme. Eoree paqrroHaJlr,rlblM

rralr{ercrr cJregyroqee o6r,ncnenue, laa cltemaH c rrrJJIbIo, rloaroMy B Mecrax
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yTIJIOTIIeHI4fl Ia3a yBeJIrIqrIBaeTCfl I{ trOr.TrOUICrrrIe, TaIt qTO yN{eHbrnaeTcf ToJr-
rql{ua [SJIytIaIoqeIo ctrIofr v cooTBeTcrBeHHo yx{eEr,rtraeTcfr [trcnepcnfl cnopo-
creft. [ocxolrbny llaryqcutre ra3a r]pouop{r{orraJrr,Ho p2, a ronrqtrEa cJrorr

trpoflopquonaJrbua p-1 , Rpnoc:rr, ryMar.rHocrtr B [ar{Hofi ro.rxe 6y4er 6onrure,
secMorpr Ha yMeHr,rtrerrr.re l. Tanlru o6paaou, ynaaaunrrft e{r{exr ran}fie ro-
BOptrr o ToM, rrro ToJrtrlr,rHa u3Ilyqarcqero cJros orpaHtrrreHa trorJrorqeEtreM,
ilptrqeM oua He rrpeBocxo[rrr BHaqr{reJrr,uo cpeguuii pa3Mep {moHryaqur rrJror-
r{ocrtrr, zuaqe 6ur ero.r e{rlrcxr crarr{crrdqecntr 'crlraArrJrcf .

Sror etltlenr raxlr(e oilpeAeJrrrer xapaxrep Maxpocxotruqecrtrlx gnrrneuui;i.
Boo6ule roBoprr, r.trApoArrrraMaarecxtr{e [Bn)r{eHrrfl, trBMeperrHbre r [1], MorJrr{
6rr onpegenrlTr,cfl uuxporyp6yJrer{rHocrr,ro, r. e. xaorrrqecnuMr{ I(Br{}r{eHufMr,r
MaJrbrx uacmra6oa, He oBflBaHHr,rME c rtpyrrHoMacm,ra6noii crpynrypofi rv-
MaI'IHocrE, Og,nano yBerr[qe]:Il{e Ar{ctrepcr{rr cnopocreit c yBeJurrreErelr nruer?-
nor.i TorrquHlr trBJryrrarorqero cJrof roBoprrr o ABtr)neHtrE Bcex Macmra6oB,
lpIIrIeM c yBerl4qeHl'Ieil4 paccrorlHl{fr Me}r{[y roqltaMl{ cpeAlrflf pa3llocrr, cl(o*
pocreii B rrrx ?arr)fie yBeJrr{urrBaerca. }tpone roro, paaJrr{uue cpeguert ryuenoii
cHopocrl[ E paslrblx rotlltax ryMaHHocrrr, floxaBar]Hoe lrnrep{epoMerptrrre-
cltfMMeroAoivr [1] u o6r,r.rnrrucuoco6olr [4], raxtrte roBopuro Harrrrrr,ru npynHo-
r,racura6Hr,rx nurxrenr,rii.

Yprent,uenr,te'roJrIrII4IrbI rraJrytlarori{ero CJrofI I reu 6onr,rue,.reu 6o11r,me tpnlort-
ryaqr'rfl frprrocl'tr. 3ro gonmno flpr{Bccrr{ rt 6oree rroJroroNry xoAy G(r), ec;r-r,r

r' 6orrme r{Jrr,r palrro l. Ecrw }rre pagMep (tnroxryaqr.rii lrerrrme l, ueognopoTl-
HOCTI, rIOrJIOIqeHLtfr cTaTl4crrrqecHu crJlaA?ITofl, Tart rtarr ilorJrorqeHr4e npolop-
rlr{oEaJrr,Ho uepaofi crerreHu p u npu ycpeAHerrr4r{ rfruonryaquu p I{e cHaBr,rtsa-
rorctr, a u3Jryr1g11ua flpotlopquoHaJrr,Ho p2, ra cpc,4uee npr{ HartrrrTiu {nrortrl,n-
qufi yncnnurBaercrr.

Boauorxno, qro eror ar[rr[enr o6'rncnser 6onee nonorufi xog G(r) npu 6o:rr,-
ilrux ,'. B cururx Jryqax roJrrrlr{Ha usJryqaro[trero cJrofr, froBr{Ar{MoMy, rropflArra
trByx eAtrrrrrq, troaroMy rrpr{Bafl rlMeer uonorraii: xoA c caMoro Haqara. Paell.r-
que B xoAe G(r) Nrn cr{Hr{x tr BeJrer{brx nyuei,i AJrfr r :, l-'3 noo6rqe ronopr4l'
o roM, rrro paSr.rocrt I Ntn arzx nyuer,i cpaBHrrMa c t', qro troATBep)fiAaer Hamy
oqeHr{y IlorJrorrleHufr.

Cpegnnft paBMep rprrcrtryaquli nnoruocu, Molr{Ho oueHrrrr, no {ororpa{lru
ryMalrEocrr{ 6onr,moro lracmra6a, cgenarrnoit ua 1ro-Arofinronou pe{par(Tope
I14l 1,pr". 2). Ou paBelr rpl{Mepr{o 0.02-0.05 rapcena. 3uaqrnrensn",ii nugra-
lrnrr,t rtonrpacr artrx tllroHtyaquft raxrxe roBoprrr o ne6olrmoft, cpannurenr,no
c Zx paBMepaMtr, ToJIqI4He uSilyqarou{ero crrofr, qro Tafi}He rro[rBeprr{AaeT Halny
oqeHHy.

Oqenulr uJroTuocrr, rIbIJrr{ a raaa B TyMa}ruocrr{. flo uonpacr{eEr{ro
0'opuona oqeHerra [13]uacca rrr{Jrrr B cron6eAo Hee, ceqeHueM I crrrz, paBuarr
4.70 5 r/ctrtz. Ecru paccrorrrrr4eB ryMaHHocrtr Ao BBeBAr,r paBr{o 0.2 uapcerta,
ro urorlrocrr, trbrJrm B ueErpaJrr,uoii qacru ryMaHHocrr{ Aocrrrraer 0.7.10-22
r/cu3.

Ilnornocrr, raaa AoJrlr{Ha 6r,rrr, oqe}rb 6ommofi, .1106r,I ronxufi uailyqarc-
rql{fr cJroii A,ar ua6nronaeuyro aprrocrr,. oupegenaeuax flpnocrr,ro Mcpa
errruccwn n2rrl qenrpanr,noii qacru ryMalrHocru (l - n napccHax) paBHa
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HecnoJrblttrM MIrJrJrtroHaM. Ecnu \x0.1.2, To nx 5'103, qTo SHatII{reJIr,Ho trpe-

Br,r[raer fiouqeHrpaqlllro B o6bIqHLIx A[{{y3HbIx TyMaIIHoCTflx I{ CpaBHflMo c TeM,

TITO I{MeeT MecTo B IIJIaI{eTapIIbIX TYMAEHOCTflX. O 6OTTTUOfi, CPABI{TTEJIbHO

c o6blqHbIMra au{r{yeurrrMr( TyMaHEocrfMI{, rlJrorrlocrl{ rleHTparlrJHofi qacrll

ryMarrHocrlr roBopflr peBftafl orpaEtrqeHllocTL I{ He6olrs[oit o6neu soubl cBe-

qeHr{rr IOIII], Han B [JIaHerapHbIx ryMaHHocrflx, [Jrf aler.o rpe6yercfl 3Haqlt-

reJrr,Hoe notJrorqeur,le noHrlByrorqero I{3JryrIeHtrfl g" 1oJtbInafl SJreI{TpoEHaf

rroHrleHrpaUtrfr. B flpHofi gu{{yauoii ryNIaHIIocrI{ NGC 6523 (<Jlarynarr)

Jrtrrrrrr{ TOIII] rra671loAalorcfl B 3l{aqrrreJrluo 6onlmeii o6lacrtr, cJTe[oBa-

rerrr,Ho, trJrorr{ocrl ee MeIILme. ItOn[qeCrseHHblft paCSeT B HaoTofltqee BpeMfl

npoBecTtr, H co?fiaJIeEI{IO, TpyAIro.

Oqenztr IIJIorHocTb TyMaHHoCTtr HSBaBI{CtrMLIM MSToAOM, I{CXOE;I I{3 pa-

Art.vca BoHLI EoHI{BaIIur,r Bo[opoAa. flonn ynsrpa{uoileroBoro EBJIyqeHtrfl,

lofJrorqerrHolo B paSJItrqHbIx qacTflx TyMaHIIOCTtr, [ponopqIloHaILHa 3Hepftrr,

[BryqaeMofi arrrMtr rracrflMfl B JTtrHrrflx cep[I{ Banslrepa. Bonr,man qacrr] SHep-

rlrra r,r31yqaeTgfl qeErpaJILHOft O6raCrlrO TyMaHHOCTI'I' IIoBTOMy egfltr 6bI BCfl

ryMaHuocrb trMeJIa IIJIOTI.IOcTI, oTOfi O6IaCrI{, To paAtryo 3oHtI troHtr3aqutr Ee-

BHaqrrreJrbHo fipeBocxoilflr' 6H paAr{yc qenrpaJIblrofi 'racru (upu ycnontrrtr' qro

ryMaEHocrr B qeJroM rrorJrorqaer rrorrrlr Bce yJrbrpa(puoneronoe trsJryqeHl{e

BBc3[Br), paBHBIii npIIMepI{o B0",ulrut 0,2 napcexa. flnn sBe3ABI ItJlacca 07

pa[rryc S0HEI U0Hr{3aqr1tr B trapceHax naeTcfr Br,rpa}fieHtreM s0 : 44 nyr-'|",

,ecrr{ crll[rarr, rloBepxHocrlryro reMreparypy sBeBAbr paBHoI'1 40 000'. flona-
r-afl s'0 > 0.2, Haxo[trM, rrro Zs < 3.103, rlro 6I[3Ito It CA,eJIaHHofi sblue oqeH-

rte. .llJTorHocrb rasa paBr{a [ptrMepHo 6.10-21 r/crtr.8, o 100 paa 6onlme, veu

[JroT[IocTr, IILIJITT, rrTO, rroBr4JII,IMOMy, 6rr'rarto H cpclnefi laJlafiTl{qecHoft Be-

.iIr{qI,rHe.

iJuag unOtuocrE, TyMaHIIoCTI{ II AI{CrrepCI{rc cItOpOCTefi' MO}I{HO OIIOEI{Tb

Harrpfl)r{eHHOCTL MaIHIITIIOIO trOJIfl B TVMaHI{OCTltt e1ilv trpe[IIoJIoEttrTI" rIT{-)

rrJrorrlocTtr Marlrtrrlroft I4 r{uuer11qecrtol-r auepr.uft B cpeAEeM o[I{HaHoBLI. 3ro

.I{aer ycJroBtre

[0,'J{*u', (6)

orrryAa II=, ltqtrO u =t 3. 10-a apctefla. Tagoe no;1e AoJI]I{Ho o6pa3oBarlcfl,

ecllr ryp6yJreHTlro6rb B ryMaIIHocTI{ cyqecrByeT Ilocraroquo [oilIo ll [pI{
yciroBr,IlI, eCJII,I B TyMaHI{ocTII ItoI[a-To 6r,rno xorg 66I o'reur oJra6oe MaIIItrlr-

HoC IOJIol
Paccmorpum BeJrl{rIlIHy e. Rlrme 6r,rno uafiAeIlo' rlro C2(er)'1": 7 'L022

;\rrfl r: L.2.1012 cm, orny4a e:13pr/r cex, qro 6ilr.r3no H BeJrr{truHe, troJly-

qegrroit Xripueporu.Benrqunao lpetrcraBJraer co6oll RoJrr{qecrBo arleprlrpl Ha

1 r raaa, fipeBparqarcqeficfl B Terrro 3a t cert. 3anac rttr{r{ertrqecltoft aHeprnrl

.r//
rra t r paBCr{ * ,,.Ecru 6sr He 6r,ulo [pr{Torta rtl,IllerlrqecT(ou aHeprlal{ n [BI{}He-

rrr{ro }Ia[6oJrrm'ux nracmra6oB, TYp6yileurHocrb saryxra 6r,r aa BpeMrI tropflAna

1 ttz L (t'z'L}c)z :7. 1011 cen. - 20 000 Jrer. MaroBcpotlrHo, rIro6EI Bo3--z ;'- z ----t-
pacr TyMalIHoCrI{ Oplror1a 6trn 'r'artorO [opflAlta. Cttopee BCeIo oHa lopasAo

co
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craplne. B erou clyrrae ryp6yneuruocrr AoJrlnua [oAAep]nuBarlcrr HantrMl{-ro

cr{JraMr{, EarpuMep AaBJreHtreM uaryqeHrlfl BBeBA rpaneqult. OqenuM seo6xo-

lltrMyro AIrfl trolAeplnaHr{fl ryp6yJreHrr{ocru o6u{yrc MorqHocrb rrcroarsr{na glrep-

rtrra. Brrme MbI o[errtrJrtr cpe[Hroro rrJroruocrb qenTpaJrlnoft sacrfi TyMarruo-
onoJro 5.103 arolroB r{a t cu3, vnw 1"0-20 r'cM-3. O6serrr or:oft.racru

ryManuocrr rroprrAr(a t05a cm3 14 Macca - or{oJro t03a r (5 nracc Conuqa).
Q(rr{an rrorepfi DHeprurr nopnAra 70saex 103a opr.cen-l.* Oqeuuu, gnn
cpaBEeI{I[fl, o6rquft rroron DHeprr4IrI, r4BryqaeMbrit cnonepxuocrtr rJraBHoi.t asea-

[r,r rpatreqrnr 0' Opuona 07. flpunaem ar]r{enruBr{yro re}rreparypy ee %o@ :
40 000', pa[I4yc .R : t0 fiO : 7 .I}LL cnn. TorAa rloron rBlyqeHl4fl c ee tro-
DcpxEocrr,r paueH**

4r Rz aT !6q : 4r (7. t 011)2 5. 67 . I 0-5 (4. tgtl+ x L03s epr/cex,

r. e. B cro rbrcflrr paa 6onrue, qeM Auccrrlr,rpyrcqar oHeprrdfl. Cnegorarenruo,
ecirl( Aaffie ue6onr,mas .racrr eroit aueprr{tr trepexo[rrr B nr{rrerrlqecnyro Drrep-
IIIrc OHpy)fiaroqero ra3a, ee Bce-ranr{ AocTaToqHo [JIfl rroA[epEtaHr{fr cTaqtro-
uapnoft ryp6y:renruocru.

W.
NT

S.

w.
1i.,.

C.

97,
J.
C.

w.
A.
W.
J.
w.
G.

1.

2.
J.

4.
5.
6.

'1.

8.
o

10.
tl.
12.
13.
T4,

Jlrtreparypa
Baade, F. Goos, P. Koch, R. Minkorvsky. Zs. f. Ap.6,355,1933,
Minnaert. BAN 10, 405, t948.
H o e r ner. Zs. f. Ap. 30, \7, 195l.
Campbell, J. Moore. Publ. Lick. Obs.13,168,1918.
A I I e r. Ap. J. 113, 120, 1951,
B. fInRe116Hell u l. A, III a ft H, Izlss. Hpnnrcxoft acrpolpra. o6cepn. 10,

1953.
Chamberlain. A. t.56,,1.23, Iglt.
B. fI u ft e rr L u e p. tr4en. Itpuncroi acrpo{rae. o6cepr. 11, 31r, 1953,
Markowitz. A. 1.54, 111,, L949.

H. I(onntoropor. [A]I CCCP 32, 1.9, t941 .

B aa de, R. Minkowsky. Ap. J. 86, 119, 1937.
Stebbins, C. Huf f er, A. Whitf ord. Ap.J.gl,20, t"g4o.
Baade, R. Minkowsky.Ap. t.86, 123, 1937.
R i t c h e y. Publ. Ycrkes Obs, 2, pl. 21, 1903.

* 3ra oqenHa aaBtrcr.rr or npnnarofi Be!'rr4rrr{Hr,r C, noropaa r: ra6oparoprbrx ycJro-
FfrttxX t, uo npr ABIIlfteHrrr4 uonllaosanEor,i cpegrr B MarEtrTnoM IIoJre Mo]r{er trMerb a
IpyI'oe sEaqeHr{e.** Eoar,urag qacrr groro rroror{a florJroqaerctr B TyMa[]IocrI{ ra3oM rr rrr,rJrr,ro,

3 trIas. HpErMcH, oo.rprur., roM xI



AltAAENrrrfr FrAvlt cccP
u 3I.i Il CT14 H H P bI lI C H O trt A C T P O O ?I 3 14 IT E C I{ O ff O B C E P B A T O P I4 I{

ToM xI, 195( r.

METOA IICCJIE,UOBAHI{fl Tv PByJIEHTI{OCTII
rro oJIIOKTyAUUflM flPHOCTII B TyMAHHOCTflX

C. I). Ilux,eatu'ept

Pacclrarpr,rnaercrr xaparirep {rronryaquii floBcpxnocr]roir xpnocru ryrlalruocrlr B rlpeA-

rroJrox{errrr{, qro {flrorir},aqtrrr ecrr, clreJlcrBr{c Jror{aJrr,rro-r4gorporuoli ryp6yJregr]rocrtr co

c11opocrrrNrrr, IrcrrburuNrlr crtopocrrr anyxa. CoornercrBylour{e reoperl{rlecHLIe {ynnrlutl
rllronryaqlrfi flpxocrrr Iir(r) pacc.rflrarrr,r I{Jlrr cryqafl npoapauliorl ryrlalrllocrlr roJ]rllrrHhr L
11 rrcrrpoapaqlofi rylrarrrrocl'rl, B Iioroporl ro.rnlrrra c.rrorr eAr{rlrrqrrort onruqecnofi ronullr
panrra l. Cpaurerruc tlynrrqr,ru G(r), nonyuelrllor,i r{B ua6lrloAeilI,rll r,rsr{cpclrfletr flprtocrI'I
rylraHrrocrr{, c F(r) rroxrer Aarr, 3rraqcurrl:rL nnn I tt. e - oclloBlroro napailIorpa ryp6yreur-
IIOCTT{.

ffpenuonomr{M, rrro ryMar{Hocrr, rrpel(craBrlrler co6ori ulrocnrlfi ciloft roil-
rrltrr{br Z, upospavHLIi,i [JIf co6crBeuHoro IIBJIyqeHI{fl. Clyqsfi rasoBo-nLIJIeBoLl

TyMaHrrOCTr{, B norop0it Hy}nHO ytltrTblBarb IIOIJIOIqeHI{e, MbI paCCMOTpEM HIIHte.

[4anyseHue eArrFrtrqbr o6teua ryMar.rHocrrr B Jrr{HI{rIx BoAopoAa rlpotropqtroEaJlr,-

r{o rrBaApary rrJrorr.IocrI,I pz tutu, rrprl nocroflHrrolt rcMflcparype, rtBagpary naBJre-

rrltFr p2. tr4aryueuue B Banpe[IeHHr,rx JrrrHr{flx r{orloB rtl{cJropoAa, Boa6yt(AaeMoc

ylapaMu SJreHTpor.roB, IIpolopqI{oHaJILHo tL2lL;, rAe zi - }toH(eHTpaulIFI

l.rorIOB B OCrroBr{oM CO0TOfIHI,III BoB6ym[eHtrg. ECnr,r CTeIIeHb I{orII{3aUI{lI KI{-

cJlopoAa [ocroflHHa, To ]ISJryqeFIrlc TaIt]He lrpotropqrlolraJllHo p2. B uepnou

rrprr6Jrr{meur{rr Mr,r r{o}r{eM [oJrr,BoBarrcfl eTkrM coorl{ollel{I4eM. IIcru AaHHoe

u3ryqeHuc o6paayerca roJlr,xo B rlacTr.r ryMarlrlocrl{ rlo rorl[ll{}Ie, MLI Aotrr}Itrlbl

Yr{eHlm.riTr, ,.
llnreucunuocrb lrBJryrrenr{fr B rJorroropoii rrIHuu B Aalruoii rorllte 14Bo6pa}ne-

Hl,rFr TyMaHHOCaU M paBHa L
e

I (r) : l( \ t,2 (r, y) dt,
0

(1)

rge r - HoopAr.{Hara roqnu M w.a fiaprr{Hrroft rlJrocrtocrrr, 7 - r(oopAl{rrara

B^OJrb iryqa speHuf .

?Ie ua6nrcAeHuft MbI MorfieM fioJryqlrru, crarr{crl{qecnyro Synxqr{ro, xapan-

repr43yrouyrc {nrcntyaqtrrr f pnoc'rl4 ryMal{Hocrr{

# )', Qr r) - 1 (ilt 1\'9

G (r): (:r )I"
34



Paccrosr.rue Melr{/Iyrorrnamn ll[iuX[lpaauo r. Tarrlru o6paaou, ur,r nrr6rpaervr
r{3 Bcex ?oqelt c l{3MepeHlroii apltocruo BceDoBMo}r{rrbre napbr c IreHoTopbrM pac-
c'uorrHlleM MelrrJly cocraBJrflrorqr4Mr4 r{ rraxogr.rM SrlaqeHr,re G(r') lng lauuoli ne-
.lrlrlrllllrbl r. 3ateu I{SMeHfleIvI r', 6epeu ucc coqeralruft c IroBr,tM paccroflHl{e}r
x{cmlly roqr{ar{u r{ oupegeJrflcu G(r) IIJrrl rroBoro arraqe}rr{fl r rr. ,r. l\.

Ecnu upeArloJrolnrrrr,, rITo B TyMaIrHocrI,I l.rMeeTcf ,rlortaJrr,Ho-I{BorpollHarl
'lyp6yreHrrlocrr,, [pnqeM arr{cJro Maxa ue npeRr,rmaer c[rrHr4rlr,I (reopux ,ryp-
6vneH'rnoctl{ paBBI{Ta rrol(a ToJrLHo B TarroM upeAloJro}r{erurm), To Btrn r[ynrt-
gnnG(r)MolnHo rloryt1111s reoperrdarecrrlr. O6osua.rtrM ery reoperrrqecnyro cra-
'fr{c1l{arecKyro {yuHqr.rro fl(r). IlpenrAe rrcM uepefirn r{ ec onpellcneuraro, rreo6-
xoAI'rMo npoBeprrrb, ue 6y4yt nu tlrrroxryaql{I{ rlJrorr{ocrrr B ryMarrHocTrr npr,r
ryp6yneurno\{ I(BI{}HeHnn o6paaonbrBarbcfl agua6arnuecnll o troBbrmeHtrelt
reMreparypr,r. B orolr cJryqns rrBJryrrerrr{e eAr{Huqbr o6.reua rre 6yAer rrpolop-
UI{oHaJrbIro P2, r&r( rtan peHou6rd}rarp{or{Hoe cBeseHuc trprr rroBblruegrrtr TeMIre-
parypbr l rrpll ganuoii nJrorHocrrr ocna6rncrcn, a noa6ylr{AaeMoe yAapaME *
ycrrJrr4Baercn. Rpeua clr{arrrfl - tropflAHa xapaHrcpHoro BpeMorrrr 6ourmux
nlrxpeii, rrMerorqrrx, nan rrorraBbrnaror rfororparfuu glr{lpyaru,rx rylrauuocrefi,
pa3Mep 6onee 1017 cu. Blrxpn Brrarrr{TeJrr,}ro MeHbrnrrx uacrura6oR Hac BA,ecb
I]e ]'IIrTepecyIoT, TaIt rtaH rIaItrrI IISMepCrrr{fr rroHa Ee MoryT oTl\,reTUTb TaI{IrX
r[nronTyaqr,rfi. Crtopocrr[ B ryMauHocrtx rre fipeBLrmaror 15 xu/cen, TaH rrro
cpeAHee Bper\{rr c}(a?r,{rr 6orr,me 6.1010 cerr. ^, 2.108 ne,r. Bpeua ycraEoB-
Jrelrrrfi paBFroBccHorl 'reuueparyprr s o6lacrrr rroHr{soBaHHoro Bo[opoga [1]
,,^, Pi Jrcr, ra* qro B rtr{flrruuux gurlrr[y,Hbrx ryMa,Eocrrrx, r.Ae ny1 x l0z,' nrr
t,'::102 ner. cncgouarenbHo, reMtreparypa B trpoqecce clr{artrfl 6onr,mu:,
rrJrorlrErx nraxperl, rroBr{,qtrMoMy, IIe 6yger cyr{ecrBeHrro r{3MeHfrrbcfl, xorrr.
Hyirirro yqurr,rBarb rpy6ocrr uameii oqeHHu. Bylenr cqtrrarl reMrreparypy
n .(atrr,uci;imeu nocroluRoii.

tl)yumqlu F(r) s coorBercr,utr c orpeAeJrc,ZeM G(r) gorxrua rrMerb BrrA

F (r\ - *,ff*, *\2 '

rd )

Coxparqan rr trcnoJrbayfl rolfiAecrB

lF )2 e!
ill f ", il dal : 

I Il @, y) I (r, u')cryd.a'

(3)

(')

u rpaBl'IJro, aITo cpeAHcc or I4IITerpaJla paBIIo r{HTefpafly oT cpeArrero, trpIrBoAuM
(3) x nlr4y

l ay ay'

F(r):

LL

5I
00

(* 1z

l\ata:ilaal
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tpx

X 
-lp 

(r, a') + p (, * r, a')llp @, a') - p (u * ,, a')l dada'

Mu upeAtroJloxt\Jtv, \tro qucro [4axa ue [peBocxo[rrr eAI{HIruy. flpr ar:ou

yqJrpButr oruoctrTeJrburre {rnnnryaqr4tr [aBJIeHr,Ifi He cJrrrmxoM BeJIIIKII. B arou

Cflyrlae CyMMa panneuuft B AByx Toqnax UBMeHfleTCfl snarl[reIbuo MeELme,

seq px paasocrb, rr B rIepBoM upu6nuxeur{I4 Mo}n}ro cqlrrarr, ee uoctoauuofi,

paBHoft 2 p, a Br,IHecrI4 Ba SrraH cpeAlrero tr Ba sHan rrHrerpaJla.

. B. peaynrrare I{MeeM

(5)

LL

55
00

Bupaxonue rro[ BHaHoM Elrrerpaila Mo]r{Eo saMeHr{Tb ro}r{AecrBeHHo paB-

tsErMl oMy I,rsoroqilbEolt

ri 4

zl[p(r,a)-]

.LL

4r'\ i ay 6u,
''*r'r' t 00
, i,.\'/ ez)z1z

(6)

r (7)

- Ip@,il-iln,afi-mj,
s , HOrQpUft BXoATIT CpeAHI{e RBaAparbI pasHocrrr Aanneuuli B [Byx rotlRaxt
orrpeAeJrreMtre ran lraarrsaeMoft crpynrypr{ofi tfyuHqueft .

.,,Bupax(esue Arrfl crpyxrypnoft {yuxqllu AaBJIeHITfi ronyrlsus A. M. O6y-
xoBbrM [2] u A. M.-O6yxonrru r A. M. .flrnonrorrt [31 n uneer slrg

W;_W: (2satop27.nt, 
, (8)

rge C - trocrofiHrrafl rropflAna eAI{HITTIBI , r - paccrorrurre Me}fi[y roqxaMtr

L w 2, flo4crasrrs (B) n (7) u rptrBo[rr no4o6urre qJIeHbr, roilyqr4M, BMecro

(6),
LL

Ap2cze' t,oz 
5 i tt, * fu - o, 121" 

I 
" - @ - 1,, 1n 

I "j cts d,y,

00

, F (r): (e)
Qz)z1z

tr{urerpar upeo6paayercn cuoco6ou, cxo[Hr,rM c o6blrllo rlpr'{MorlfleMllM

reoptrtr ryp6yneurnocru [41. Bnogru HoBBIe repeMeHuble

11t-11 u'+Yo:Ti u:-f, (10)
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noSBoJlrJrorur,le IIpoBecTI,I

rrHTerpaJr ripr{BoArIrca It

I
r't,zLr\l(L

U

fa3a, cocrotrlqero It oc-
EoBlroM rr3 BoAopoAa

.-9
p2 mtt

7: rG#' $2)

I kr4cranrnr (t I ) r,r ( 12)
n (9) u corrpaluafl, r.raxo-

Ar4tr

F (r):
2

: c, ,"-'.!! , ^ r.r)'t"o /L)." (kl's)z t"' t -t 
\L1'

(r3)
(D vsurrus o /-l-\ uru*r-'\L/

JIEIIA qI{CJIEIIHbIM I4I{TE-

Ipr{poBaHr4eM rr npeAcraB-
Jreua rparpu.recHu Ha
tpur. 1, a.

Taxuu nte cnoco6ou
paccarrrraeM F(r) xnfl 6ec-
HOIIEAIHO TOJICTOTO CJIOfI

nortoularoqei,i Marepr{r{.
flycrr, paccroflrlr{e, Ha
HOTOpOM OlTuqecnafl roJr-
rqa paBna eg,uuuqe, 6y-
trer l.'forga r{ETer{cr{B-
EOCTIT BbIXO,qaIqeIo Ll3JIy-
qEHIIfI MO}HIIO SAIII4CATI}

B BI,IIE

d
Our. L

I (n): Kie rrto, @, U) dy.
0

uuTerpupoBaHr{e rro oguor,i uepeMennofi, qocJre ,qero

BIIIY I

- (l ,)'''1r L - o) ctu : r'r,rza (?) . (tt)

B cle;ranlror{ IIaN{Lr npeArroJro}neHrr[, qro rpnroxryaqur{ AaBJrerrr4fl ne cnram-
Itor,I Be.rrr,rr(r,r, MolnHo BaMelrrrrb 7i'.rcpea p2. Itpoue roro, AJrfI troHr{BoBar{HorG

. L2 -\',lu+ *"")

(14)

flogcraanaa (14) n nrrpameutre AfiE G(r) ntrcrroJrBgyg (4), uonyuzM B qtrcJrureJre

urrrerpaJr

** _rL!!
j )r, [p, (r, y) - p, (r * r, a)][p, (r,y') - pz (n * r, U,)]d.y dy,. (1,5)
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Br,luocr, nan rrpem[e,4lf aa aHafi trHrerpaJra u [erraa re nre upeo6pasoBalrrdfl,

IIOryquM onoHqareJlr-Ho

F (r) : C, &(er;'r, ..o' ('),
riIe

-?" ,(, *

* u2)'1" - v'l,f d,u,

(Dyuxqrn ,' (*) npe[craBrlelra

rpatfuuecxr,r ua rlur. 1,,6,Paenu'urle Me?r{-

/ r'\ ,( r\\y '? \T ) ]t 
,?' 

\T ) cyrqecrBeHHo rorlb-

no rpr{ i " i{1. IIpu 66nruux ro6e

r[ynnqun acrrMlrorr{alecnr{ crpeMarcrl
n e[r{Errqe. ,(rn cpanne}Ir{rr c ua6lroAc-

IrrrflMrr ygo6uee uao6paaurr p (--), 
"o-' \ 1/

rapuipnrn.recnoii rultaJre. I4z tliltr. 2

r BI{AHO, aITO TaHleHC ylJra I{aI{JIO T{a
t^!tgT rtpnnoii MaJro orJrllqaercfl or 4/3, rro-

cTerreHllo yBeJr[tII{Baacb B cTo]loHy

MaJrbIx r. Ecnlr [ocrpolrrE, rpa{uuecxlr

*'(?) : ? r,

({6)

(17)

0*1
@vr. 2

BaBtrcr{Mocrr lg G(r) ot Ig r, [oilyrreuuyro tra uauepeuzfi ryMauuocrtr, ee

MOTr{HO CpaBlltrrr, c {ur. 2, cnterqar rpa{unr Ao Hatrflyqflero CoBIIaleHuff,

Coxpauflfi trapaJIJIeJIBEOCTL ocefi. Cgsur Tto ocw r rroBBoJIIIT. otrpe[eJltrTb

L (wru. I), a c4um tro ocl4 y 
- 

Beilv\ttIry e.

O6qee coryIactre Hp1tBBIx llo11a)fieT CnpaBetrJIIIBOCTL I{CxOtrEoI4 Ilpetrtro-

cr,rJrntr o HaJItrqtrtr B TyMaIrHocTrr JroxaJrbr{o-r{sorporrHoft ryp6yneHTuocTl{ c Ao-
SBynoBbrMu cnopocrflMr{.

JIrrreParYPa
(. L. Spitzer, M. Sat,edof f. Ap.J. l{1' 593, 1950.

2. A. M. O6yxon. l{A}I CCCP 66, 17, 1'949.

3,A. M. O6yxon nA,M. flrnorr'r.flprHr.Mar. I{uex. 15,3, 195'l "

4. A. M. O 6 y x o u. tr{an. AH CCCP, cepttrr reot}ra., J\! 3, 49, 1951.



.,\r{AllB Mr4 fl HAyI{ CCCP
I{ 3 B E CTI{fI H P IJ }TC H O tr{ A C'IP O OIT314 TIDC ITOfi O E C E P BA'I'OP1414

ToM XI, 1954 r'

tl E TBE PTI,Ift CIII{COH AII OOy SHbIX SMIICCIIOHHLIX
TYMAHHOCTEII

B, iIt, I'cese w I.\ A. Illcr,iitt

B tracl'onr\cit criu r,c lrpllBoiurrcrr rioop1l{rrarr,r 23 rroBlilx ryrrarltroctet.

fly6lnnyeur,rrt crrr4coir 23 uonrrx sMr{cclrolrur,rx gu{{yaubrx ryMaHr{ocreil

frBJrfrercfl rrpoAoJrlneHr{eM Tpex panee HarlealaraHnblx [1, 2, 31,

Cnc'reuaruqecnoe {ororpa{EpoBaHue MresHoro flyrr c HpacHbIM {nts-
rpoM Ha cBerocl{JrIrl{blx naMepax (F:1 .4) c orBepcrlrflrr,rlr 6110 lr 1150 uu ilporr3-
noAr{rocb s L952 r. rJraBrrhlr{ o6paaou n o6racrflx ll{nta - Opna ll I{acclro-
iler'r - Ilepcen - Boeuu.rero.

flepnan o6nacrr, ]raBecrr{a nan r{cnJrros[reflbHo 6eguax ryMaHrlocrriMn.
lJ o6racru Mre.urolo flyrr c rrprrMLrM Docxolr{Ae}rr{eu or 3 4o 5 uac. I(oBoJrr,Ho
IIACTO BCTPEqAIOTC'I CilA6bIE MAJIEHbKI{E ANTPTITYAUTTE O6TAC'UT, JII{ItrEHHBIE CTPYI(-

Typbl rt cBrrBaHHr,re co cJra6r,rMrt BBeBAaMI{, Boauoxuo, trro oHI{ Jre}r{ar rIa orAa-

JrerrEoM crrrrpaJrr,rroM pyHaBe lanartTnnu. rlo.Iru Bce ryMaHHocrlr, coAep?fia-

qrrecfl B rracTofrrleM clrrrcl{c, oqeHb cIa6r,re rr r4MeIoT He6oilr,[[e yrJro]161e

pasr\{epEr.

Tynranuoctlr, ony6nurtoBaHHble Itart ItoBbIC P. Mrlnnoncnl{M u el'o /lByx
crtrcnax llt, 5), o6oanaqenrr Mi I u Mi II.

llpu nonroplrbrx crrr{Mnax Mre.ruoro flyrr r{ [plr cpaBHeHr4I{ co cumcnaM]rl

I,Innrtoncrtoto, l'toropLrx ilprr cocraBJreHulr nepBoro r{ }lropofo crlltcltou y }rac

nc 6r,tno,nrrflcHl,IJracr uco6xo;quuocrl lllleorl{ oJrcAyloql{c ucflpaBrIeHun. l] lcJl-
uonr crrucne It ] :

S{:NGC896.
s 14, : Nri r 23 141.

I3o nropor,r cnr{clte l2l:
S 27 : IC 361 - ryMaHrroe cnorrJrelrl{c.

S 31 - nc peaJrrrrra.

S 37 : Mi II zr [5].
S93:S9:X,iili 16 t51.
s r00 : Mi r1 18 t5l.
B rpetreu culrcxe [3]:
S tzt - ue peaJrr,rra.
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6oft uonocr,r I{ W or 72 [e6etn. Itgop4n-
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!IAOTII

Oqeur cna6afi uoroca H E or 72 [le-
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O.renr MaJreHEHafi cra6afi paBMLrraE

TyMaliHocrL

+37 45

+57 14

60'x 10'

4t' x 2'

Br,rparnaelr 6narogapnocrr, I. C. fop6aueey 3a troMoIIIb B IIa6JIIoAeHtrEx

Ir E. O. Tlocrno Ba rraroroBJleHtre penpo4yuquir.

Jlureparypa
1. f. A. III a ftn u B. <D. I a s e. llar' Itpr,rlrcnolt actpo{re. o6cepn' 6, 3, 1950.

2. B. (D. I a a e n l. A. III a fiu. I4aa. I{puucnofi acrpo(faa. o6cepr. 7, 93' {951.

3. B. O. lase ul. A. IIIaftu. tr4an.Hpr,rlrcnoftacrpo{ua.o6cepr.9,52'1952.
/r. R. Minkovsky. PASP 58, Il! 340, 305, 1946.

5. R. Minkovsky. PASP 59, J\i 350,257, 1'947.
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ToM XI, 1954 r.

@OTOTPAOI{II II.flTI{ TYMA I{HOCTI]I;I
C I{IITEPECHOft CTPYITTYPOT,I

B. O. IWee

,{arrr,r 1[rororpa{irlr nfirfi Ar.r(tr{yarrr,rx ryrrarrrrocrcii, rlrrcpocrrr,rx u crpy]rryp]rorr oruo-
lIteflItI{.

B arofi BaMerHe Aarorcff {ororpa{un, roilyqeHubre c r{pacubrM +uflr,rpoM
rrrrrtr Ar[{{y3rrbrx ryMaHHocreii, uororxeur{rr noropLrx 6rrnn AaEr,r B rramr.rx

cirrrcfiax l1l.
l. S 22. q.: tn l[m.g I : + 57"47', AJrr{roft orrorro 12l (6r". 1).

'I'ylrauuoc'rr, r{Meer {opry ceptra. FIa ouy6nnxonanuoft lraMrr {ororpatiilrn [2],
rroJry{eHr{oii c 1r50-rrornnulrerponoii naMepoii, ne 6r,rno BI{AHo crpyltryp}Iblx
I{eralreii. flpu rlrororpa{nponanulr 640-nllrnnulterponofi (n uacuta6e t uu :
: /r') rtarrepoi,i nr,rnnlrJracr, 3aMeqareJrrr'Ia.rl BoJrortHucraa crpyl{rypa ryMaH-
rrocrr{. 3oee4 rura O nnu B0 Ao 1"2.5 BeJrI{qu}IbI, rtoropr,Ie Mo}r{Ho 6r,tro 6r,t

caurra'rb noa6yxtgaiorqrrMlr, B ee oltpecrllocrrlx uer. Beponrrlo, HaH I,{ B cJry-
qae trpyrrrx BoJronr{rlcrrJvlyMaI{IIOcrCfi, 3)IeCb I,IMeeT }vlCCrO r{altor,1-rO lpyrOii
MCxar{u3M Bo36y}H[eHurr.

2. O(1nacrt, nogopogltoir eunccur,r McD 30 (o. - 22n t5tn.2 ; :- 62"43')
rr S 95 (o. : 22r'21*.4 ?' : * 63'1r') ({nr. 2).

O5nac,r illcD 30 rlpcAcraBJracr co6ol,:i AoDoJrLHo cra60e o6larto, pa3r'lo-

pou upn6nlrsurcJrbrro 50' x 30' c npnoli Ayrori n N]J .tacur, noropar, Beporlr-
rro, Molxer cJrylHrrrb rrpr,rMepoM noa6yrni{cnuru, IIoBIII{HaIon{cro BcJre4crIrIIC

croJrnrloBer{i,r[ r'aaonoii ]rarepr,Ir{ c'r'eN{r{r,rM MC}r{BBeBA}IbIl,t o6nartou, llacrlo-
Jro?rreHrr6r\{ B rarrpaBrrcr.rlrlr n NIJ. Izlanecr}Irlx BBC3Id rIrrIIa O tutu B0 n eroii
o6naorlr rrer. S 95 - cla6oc rrJrorrr{oRaroe o6Jrar{o, nc]lepeBalr}Ioe ToMIIL,IM}I

o6paaonaunflxrr,r fi NII o'r McD 30.

3. r\rrouulrtlarl rylraHllo0rr I{ SIJ oi'e Ccphei olioJlo BD+55'27211 a.:22h'10til
i : -f $5'110'co 3BcBAor,i IID 211853 rn:9.0 (rtracca 07+OW7) B I{clrrpc ({ur'. 3).
I:i rrpelor-rax ryrtraHuocrrl Haxogtlrcfl raltllte BIIoBALI IID 21"1564 m : 71.07,

W(l r,r IIDE 235807 m:9.2, r{Jracca ll0 nnlr 81. LIo cpaBIreIIrIIo c t{rororpa-

rlrroii O'Itlr{c t3J Harr 0rrr,rl,ron Br,Irrr}Jrflcr 3tIarIIlreJrLIIo 6olr,ure Aeranefi. 3a-
i\IOTIATOII]IIA 'I]OHITAfl I(YIA ]TEYTPI{ TYN'IAII}IOCTII, IIAfIOM!IIIAIOTUAfl I{OXICT)"

lrtrruep 6o;uec rpnoii .tacrn 25'>< 20' .
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4. NGC 7380 z :22t,43,1,.0 i): + 57o21", (30'x 15,,) (r!ur. /r), Tyuan-
IrocrL o6nagaer coBeplrcrruo rrcn.rrroarrrreJrr,uoii cr.pynrypoii. Oua rrpeAcraB*
lner co6ofi 4na o6raHa, orlenl) pcano orpaHurrerrHr,rx c E, u 3anJrlo.raer s ce6e
Irecr{oJlblto fIpItI4x I}oJroItoH. I3rryrplr ryMaFIrIocrrr }raxoArrTcfr oTnpbrroe cnon-
.JreHrre, H r{oTopoMy, co6crBeHHo roBopfl, rr oTrrocrll,cfr HoMep NGC. CnertTprr
3Be3A, I{aXOAflIqI{XCfI lllryrpl4 TyMaHHocTr,I, }Ie rrSuecTIrLI, HecltoJrlrrto r{ s
laxotrr{rcfl cna6an enceAa 1J0,,, rru:9.4. flaura r[ororparliun 14acr BHaqr,r-
reJrLHo 6onrme gerarer"r, .rerr rfolorpa{un O'I{nrlre t3J.

5. S 104. q. - lln\gnt.Q E : ]-59'55' (rlrr". 5). flpxaa MarreHr,narr
ryMauHocrr c Ar{ar{erpoM orioJro 5'. Tymauuocrr, r,rMeer rrpnoe rgpo ua {oue
6olee cna6oro froqrll u()Jtllolr) ril)yra. Ifa ronrnort rpaHr{r{o ecrrr AoBoJrr,Ho
t{pHoe BoJIoItHo. Cnonrp UeHrpaJrbl{orl aneagr,r IIe r{3Becrer{. H roly or ryMa}r-
rrocrrr pacrroJro)fierra 3DoBAa IiD +59' 27BG O9e m - 9.3, Horollafl Mo)iler
6r,ttr otnerc'rseuuoi.i !]a ee cBearcrrrre,

Br,Ipamarc 6narolapnocrr E. O. tr4ocr,no Ba rraro.roBireHrre pelpo,[ynrllrii.

Jlrrreparypa
1. A. l'. III a ii rr- rr B. tI). I'a l o. llar. I(pnrroriorl aorporlx.rs. o5oepr. 6, 3, l[950;

,,7, 93, 1951.
2' f. A. III a Ii u tI Il. ([). ]'a l c. I,Lrr. l{pr,nrorroii acrporlrrs. o6oopr,r. 7, 87, 1.951.
:i. O'K c o f c. Ap. .I. 89, rl lJ0, 1939.
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T 2OO-I,II,IJITTIMET POBbIii PEOJIBHTO P

It PbIN'IC H Oii ACT P O(DUBI4II EC It Oii OECE PBAT O PI{ [t

' Z, M. Eont'uttoo

Crarus flocBrtr{eua orrrrcaHrrro l200-urnnuuerpoBoro pe{neHtopa }tpr,rucHoft acrpo-

{ueuuecgoft o6cepraroprz, ero ycraHoBntr, [Byx cuentporpatpoB Ir BcrloMorarefiBrrblx

npucnoco6nenrft. flpzno4xrca pe3yrrr,rarbr trccJreAoBallrfi rJraBrloro BepHaJIa pe(pneHropa.

BBEAEIII{E

R 1,952 r. 6rrrn uarrarbr peryJrrpHbre rra6JrroAegrfl Ha l2O0-ulrnnuMerpo-
rou per{rreHrope Itpblr,Icnoii acrpo(tuauuecnoii o6cepnatopur 6II'13 c. flaprrr-
Barrcrrolo (12 nu H Bocrorty or r. Bax'Ilrcapan).

I-Ia6nrogeuufl, BrIIIoJTHeIIHLIe [pI{ noMotql{ grolo per|tJlefiropa, nocJry}Itiir

ocrroBoft o6urapuoro pn4a pa6oT . Tax naH BarlacTylo oqeul BalI{IIo 3HaTb Tott-

rrooTr, IroJlyrleHr.rbrx peSyJIr,raToB r{ BoSMo}r{rlocTr{ rlcrIoJIbSOBaHHOIO IrHCrp\r-'

MerITa, 6nrno coq,reHo I{eo6xoALIMDIM AaTL ItpaTgoe onIIcaEI{e Boero I{HcTpy-

i\,reHTa B ueJroM w 6otee uogpo6noe olrlcalrflc ero Hatr6oJlee Ba]I{rrblx orrrlt-
rrecKrrx aracrer,i lt [pucrroco6rleHrtfi,

Mouruponxa eroro r{lrcrpyMcHTa (na rtonorlHo) Br,IrIoJIHflercrI crreAyloull\I
o6paeolr. flonrpuan ocr, [IICrpyMeIIra, AJIIIHoii oHono 6 u, ollrpaerca B cpe]I-

ueft cnoeft qacrlr Ha r{oJroHHy rrocpeAcrBoM nByx rtoAInIIrIHI{ItoB, B }toropblx

or.ra Bparqaercf . Ocb cItJIoIIcHL{fI, npoxoAalllaf rlepeB o6ofiuy R BepxHeM ItoH-

qc troJrfrpHori ocu, coellr{HeHa c rpy6oii.
Cyuecrneuubrii HeAocrarorr MorrrrrlloBr{lI - He[ocryfl]Iocrb lIJrrI Ha6r()-

;lenuii 6rlranonrocnblx 3Be3^ co cIIJIoHeIIITTINII{ SoJrLmc -l-75''
IIa uonrpuofi ocu tpy6a ypaBl{oBoltrI{Raercf t0-ronnr,rr'r rportrRoBecoNl,

rra ocrt crtIoIIeHIIfI rpy6a ypaBHOBCmI{BaCTCfl AByMfI IIpoTIIBoRCCaM[ [o 3 'f .

Itpoue roro, uMerorcfl 6oree lreJrnr{e nporrrBoBecbl ua rto}Iqa,\ oclr cItJroIIeHlIfl?

tla BepxI.IcNI tI HIrln[IeM r(oHUax tpy6r,r u t. 4., Eeo6xoA[Mlre AlfI oItoHrIaTeJrL-

uoli 6anauctlpoBl{I{ TeIecnorla I,I AJrf ypaBlroBelnlrBa}Ir{tr ero B clyqae CMerIEr

Bc[oN[orareJIL]IbIx upll6opon, IlanpllMep B cJlytlae 3aMeHLI ollHol-o tr3 Cneltrpo-

rpar[ron ItaMcpoir Arrtr rlprMoro {rororpa{npoBaHI{fl'
44



I4nctpyuenr ctra6xten rrrccreprrrr[,rrr rpv6oro ;qBr{iric]rr{Fr rro rrpaMoMy
BocxolrtAeHrrro rt cltJloHe]rlrro. Bc4ylqan rracoBafl ]nccroplrrr cuflBaIIa lrocpe[-
crBoM rlepBflrIHoIl [el]e[arll{ I{3 Tpex rrepBflrtoB c oIIeHTpillrecHrrl qacoBbIN{

MexaHr{Br{or,r, ycrarroBJrerrr{brl,r urryrprr rtororrur,I r,IircrllyMeHTa. fnn cr{Hx}loH-
uoii pa6orr,I BCex rpex rlcpuflr{oB o{eurr la?rira rrrlareJrbHafl 6alarrcuponrta
IIfICTpyMeI{ra, rIa noropyrc noDTorrr), 6r,rlo o6parqeuo oco6oc BtrlrMarrrlre.

Tenecrton cua6nrerr, rroMr,rr,ro r:py6o paBleJrerrHoro rracoBoro rtpyra, r,r 6o-
Jrce roqHbI\{ lrglnrrouorIrILIM. lIa ocu cl{JroHeIrrIu, IIapaJrJrcJrr,rlo urecl:epHe
r'lly6oro ;IBrltrtclrIlrr, ]rMeercrI TorJFro paBi(eJrerrrrLrii rrpyr ro ctrJloHerruro.

It rpy6e, n urrrineli ee qacrt,r, ripeuflrcrr [Ba crrcr{rporparfa: 6onr,uroii crren-
tporparlr co crenJlrlHnoll orrurnoii n ivranr,rit crrenrllorlla{r c rtrapUer:oii orrrr,r-
Itoil. Itnapqenr,rii cuentporpar[r Jrcrno crrrri\{aercrr; Rr{ecro r{ero, a,ro}r{Jro cra-
BurE aAalrep c ltacccrrrLll4 ycrpoi,ic'lnou trJrrr rr]lFr\,roro (tororpatlxrpouaurtfl.

C upanorr cropoHr,I 'rpy6r,r (cclr,r cuorpcrr, c ceRepa) uor,rculoirbr crrlicrrJrelr-
HDIo c rlelo llcrareJrrr u rr,rl(. floctre;pnrii rrMoer o]r;,nsrnrr,rt, t\trrrrpoN{cup c cer-
:rior"r JIr4Telf.

Iluxre Aaorcfl nparnoc ouucaHrrc onrl.t.recnoi.i rr&crr{ per[ticxr:opa.
Bonrruoe napa6orir,r.recrroe 3cllnano perfncriropa ]rN{ccr Er4aMerll ,J 200 lnu

c rJraBr{brM r}ortycur,rnc paccronr.rrrcu 8400 uu (cneroclua I : 7). 'I'onrqnua
orerrJra BepHaJra orroJro.200 urr. B clrcrer,re Itaccerpcua, xoropafl npr,rrrflra
n perfnenrol]e, BTollI{rII{oe Br,Irryr(,.Troe ruuep6oJrr,{arecHoe Bel]r{aJro r{Meer []ra-
,r,rerp 380 MNr rrpr{ roJurl[He creriJra D rlerrrpaJrblroii.racru onoJro 60 uu. llno-
onoe Atraroua,rrbr{oe 3epnaJro e.rrJrrrrrrtr{qecxoi,i r[opul,r ]4Mccr paBMepbr 310 x
X 200 MM rrllr,r roJrrrlr,rse 45 uu. Srtslrnailcrrrnsrr,i {onyc per[;rcrtropa B rrprrrrfl-
toii cracteue 24,*r (cnerocrna I : 20). f{raalorramrroe BepxaJro \{o}rier rroBolla-
qrrBarlcfl Bonll)t ortu.recnoli ocn perfnenropa rra vron 135" ]r fiocbrrarrr ryar
cBera R 6otr,uror:i lrnu ua.nr,riir crrerrrllorparf. fnanrroe Beprrairo pct[nenl'opa
lrocepe6peuo, a BTopr{rrrroc I,r AlrarorraJrr,rroe aJrroMr{rrr,rpoBaHrJ.

I-{enrplrporria oriru..recnoii cr,rcreM6r pc{nerir:opa rrpo].rBBoAi,rJracrr cMe-

ueurreM rtaccerpeHoRcrroro 3epnara uoclle4crBoM crorropoB. ]l rrpoqccce
IleHrpr,rlloBltn 4o6unalr.rcb, .IT06H irpr{ I{Br,r}r{errrrr.r ororo Bellr{aJra npr{ noMorur{
aJrenTpoMoTopa BAoJlb ourra.lecrtol."I ocr{ r,rHcTpyMcrrra B npeAeJrax, I(orvcrr,rMr,rx
ttoHeqIIrrIMI,I BLII{JrIOtIaTeJIflMlI 1\{OTOpa, raaO6paxrelrrrrr rjcex BeprtaJI r,I BxoArroIo
orBepcrllfl rpy6r'r ocraBaJrI,Icb ltorrqcrrrpr,rqecrtr,rMrr upr,r na6;rroqerrlrrr r{B rlcrrrpa
{ortanruoit trJrocnocrr{,

VcrasosHa rrucrpyMerrra rro rlr{poTe }r aalrMyry, Tart }rte rtart r{ ueHTprr-

IroBIta ourusecHor,l ctr{creMbr,6r,rna nr,rnoJrr{eFra r{acroJrr,no xopoIuo, rrro Tc-
ilepb upn pa6orc i4HcrpyMerrra Ba BpeMr rroJly.r,oparracosof,r DHcroBr,rqr,rr{
rioArlpaBJrfrr uao6pameHl{c 3RcllI[6l Ha IrIeJr[ rro cr(Iot{clrr.Iro [orrrrl He rrpr,Ixo-
lu{TcrI.

$ 1. PlccneAoBarrr,re rr cepe6perrr,re r,iraBrror.o Bepr{aJra

,(nn or,racuer{r4fl orrrr4secnlrx csoi,icrn rrucrllyMerrra rreo6xo4nuo 6r,uo
B IIepByIO OqelleAl lICCJIeAoBaTL I{arIeCrBO ero TJIaBIIOIO 3epltaila, lalt ItaI{
uI\{eHIro ouo [oJ]iI{IIo Buoorrrrr ocl{oBr{rJe oun6nn BcJreACTBr,re rpyAr{ocrr{ o6pa-
6orHlt ero rroBel]xHocrlr I,I RoBMoir{rrocru uporu6a rroA co6crncnnorli Tfl}r{ecrr,ro.
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,(na 6onee rqarcirr,Horo onpeAefleHr,rfl orrrrrqecrrux xapanrepl{crlr-u 3epna-

Jra pertreHo 6uno rccneAoBarr, ero AByr\{rr crroco6auu: }rccJle[oBarr co6crseuuo

Bepxafio rrB ero uer.Irpa r{prIBI{aHrrI ll s HoM6ttHaurrl{ c [ByMf ApyrIr]'IIr
ilepr{aJraMrr n pa6ouerl cIlcreMe Kaccerpena.

Cuoco6 rrccfle[oBarrr,rfi BepnaJra ]I3 cr-o r(e]Irpa HptrBuaHbI orluca]I

f. A. Illaiiuom i1l.
Pasuepr,r 6amurl (/1r,Iauerp orioJro 15 u) ue roBBorflJII{ trpoBecrrr tsHyrl]I,I

ee [ccre/(oBaIII,Ic BcpnaJta I13 rIe]Irpa ftpI{BI{3IIbI (p: 17 u). floarouy l{ccJre-

lloBaHrre 6rr.uo npooeAer{o c,[e[yrorqr{M o6paaou. !}r:prtalo 6r,Ino BrrHyro I{g

rltrrr'. [. ] iarr r rrrr 1 200-.uu.urr'rrro'rllocolo pcr].rrcri'r'opa

rpy6u r4 rrlir.I nolroulr,l Ta.rnt 6rtro IIoABemelIo r 6aulne ReprlrfialrbHo, Tan,
qro r.rl,{}ItHflfl rracrb efo onpaBLr ei(Ba rtacaJracb rroJra, a orpaffiarotqafl rloBepx-
uocT'r, 6rrra o6paqena rt nxoguoli [Bep]r.

Cnapyrirn, rrepeA BxoAor{ n 6anrrrro, rla pa0crorIHrI}t IlaAuyca r{pllBtr3Hl,I

BCprtaJra, Ha orrrl{rlecnoii crtani,e roMeu{aJrrrcr r{c'rorlr:rrlrt cBera (rauuo.tHa,
3arrpr,rraa guarfparuoft c orl]epcrl,Iervr 0.15 nnr) n Itaccera c cfororpa{r,rqecrtoii
nlracrurrrtoit. lhocnoc'r'u gna{palubr rf rrcpcl(Heii ctennr,r rtaccerbl coBMe[Ia-

rlror,. flepneu[r{nyJraprro orrrrrqccr{orl ocrr BepnaJra paccrorllrl[e Me]I{Ay qerl-

rpoM lrepeArleri c'reunn rtaccerr,I rI orBepclller,r n 'gnariipafMe cocraBJrsro 2 cM,

uro R yl'JroBcti,i uepe rpr{ paccro nnvtr L7 M coo't'Bercrnosalro 4'.
Ognonpcruenur,ru A,Buirtcllllcr{ JraMrIorlriu Ir Itacccrbl, rrepeAlrf fr crealia

rtoropor,i cJrylrtr{Jra gr{palroM, HaxoAr{Jlcrr uell'r'p ItprrBlIBIrLI 3epltaJra,

Ilepe4 rrocepxrlocrr,ro 3epxarra ycraHaBJrI{BaJracL gua{parrua lapruaHa,
noropafl AcJrnr BcpnaJro na t0 r{oHueHrpuqecftIrx Borl no 5 cM mr{punoii,
c paArrycar{n or 15 ;1o 60 crr. IIa BocbMI{ Arlal{erpax, npoBeAeHlrblx rlepea
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22: 5, cr{MMerprrrlHo rro orHorueHuro rt rleHrpy B na}flAol:i: Solre cAeJrallr,I orBep*

cirrlrr J(rraMerpolr 5 cu. O6rqee altrcJro ornepcrni,r n glra(rparue 72.

,(nn lrccnegoBarrlrfl Bepr(aila6srra nr,r6paua 6eanerpeHHarI uoqr, 1t r.rrcns

i 952 r. tr4cro.ruun crcra Hsuo[Br{}r{uo BanpenJrflJrcrl B ue}Irpe rrpr,rBr{BHr,r, a fiac-
oera c utacruunoii nepeABr{raJlacb B[oJrr, ourn.Iecrtoii ocr.r. Br,rno [oryrrc]ro
HecrroJrr,fio rrap cHr,IMItoB c Itaccerolt, uoueuleHnoii aa qelrrpor,r rI rrepe11 ue]rr-
poM ltprrBuBrrr,r Ha paccroFIHI{I4 19.5 cu or nocJlelurcro.

Errnr oro6paurr r'r rrBMcpeHIJ rplr nap6r ulracrr{rrom. 14anrepcr.rr-rr,rc yr(Jrorre-

nun 6u:ru peAyqupoBallrl fi rJraBuomy r[onycy BeprtaJra (.l, : 82100 uu)
c yqeToM rronpaBrilrr corJlacHo t{ropuyre

t?2 l?4
? :Ztt I )),, * fs,,

r/(e p - paAr{yc Rpr{Brrarrri aoirrr paguyca ,R, 1- r'naaur,rfi {roxyc Bepr{arra.

B 'ra6n. I uprnegeua Berr.rrlnua rrolpaBlru aa uapa6onrrrrrrocrr, Bepr{aJTa -
c,yMMa Broporo lr rperbcro qlrellon n upanor,i cac'r[ tpopnrynrr.

flpu oupe4eJreur{rr cpeAncro rlroltyca [Be BrryrperrHr{e Borrbr (c paguycanrlr
150 lr 200 rr.ru) 6unlr oryqeHbl, rax HaIt B crrcreMr,r ltaccelpena, noropafl uprr-
r-IflTa B AaHHoM r{IrcrpyMeuTe, arl4 aonrr (uepnafl rroJrHoc,l't,Io, a DToparr aracrr4rr-

no), anpauupvrorcrl BropllqHI,IM BcpItaJIoM.

'l'a6nula t Ta6trr,rrla 2

PaAnyc soE6r,
NlM

l?r
16,1r .' "'"'

Rr

-I

2F

600
550
500
/r50

400
350

300
250
200

i50

20.01
16.81
13.89
,11.25

8. 89
6.81
5.00

2.22
'.1 .2it

600
550
500
1r50

400

350
300
250

-0.16
-0.25
-0.17
-0.08
-0.10
f0.z16
-F0.50
+0,28

la

1,1
t.'t
1.2

1.4
1.2
1.0

T :0.21t 1.2

Irceyltratrr onpeAcrIclruff rpoAoJrbrror,i crfeplruecnoit a6eppaur,rr{ r{ acrr,rr'-
N,ra1'r{3Ma SepnaJra r.{3 cro qerrrpa Hpr{Br{3rrEr trprrBeAerrr,r n ra6n. 2.

I3 cron6qe l(Jrrr c{)epr4qccnofi a6eppaqr,ru Drrr{By rrprrBegerro cpegr{ec 3ra-
rlerluc nocrosunoii liapruana rro rpeM napaM rrJracrr{HoH; $ -uerrnrrrra 

acrr,n--

MATtrT3MA, BIII{3V 
- 

CPEAHEE 3I-IAqEHIIC.

Jlocronsnan laprr,rana orrpeAeJrrrJracr, rro o6uulroii {iopuyne

2oo ooo ) a'ar
-FZ)a
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purry" ronurl A6eppaqr'raMM i or, *ot

B uon6pe 1952 r. 6uno nponeAeHo trccJre4oBaHrle 3epnaJra B clrcreMe Hac-
cerpeHa (ennnnareutumft {oxyc 24 l,r). ,(ua{parnaa lapurtaua HaAeBafiacb

ua nepxuzft Hor{eq rpy6u reJrecno[a. Tlcro.rH[xor,r cBera cJry]r(ura l{auerna.
Eurrrn uaMepetrLr ABe rrapbl crIEMnoB, floryrreuHlrx Ba r{ [epe[ {orycorrn

c pa3r{ocrbro paccroflHprfi 308 uiu. PesyJ]brarrt o6pa6otnlr (cpeg,uee tro EBy^{

Ta6nltrla 3
napaM unacrunon) rrprrBe[enbr s ra6[.3.

Ha {rr. 2 upegcraurena rpa{trqecxr
rrpoAoJrBr{afl ctpepuuecHar a6eppaqu fl. Elr,fl
paSI[qHr,rx 3oH rro AByM pflAaM trccJre[o-

Batrr4fl sepHaJra: a) ua [eHrpa HptrBr4slrbr

u 6) n cr{creMe Ftaccerpeua.
tr4a pucynxa Br{AHo, rlro o6e HpIrBbIe

BecbMa cxoArrr,r uo tfopue, rro uMeror paB-

nnqHsrft HaHJroH n r{oopAr{HarHblM ocflM.

Ilenoropur,i noAtseM ftpr{Boft 6) rnn Bueru-

rrrrx Borr ro cpaBrreHr{ro c ftpr{Boft a) uo-
xter 6rtrr, o6rflcuen, rIoBuAI{MoMy, [ByMfl
rprqrHaMr - reMreparyprrblM a{{exrorrr
r4 pa3Jltrql{eM B rIoJIoEteHtrtr SepRaJIa B

orrpaBe (ltanenna curavranhcs n aeuune).

Acrlrtlratrtalr
a/2, lrir.t

600
550
500
1150

/r00

350
300
250

ra D

+1.9
+0.1

-0.6
-1 .9

-1 .5
:-1 .5

-3. t

0.2
1.0
1.6
1.3
,l.tt

t.,l
2.0

,(uarvretp HpyffiHa paccerrHrlfl ? : 2" .06. T : 0" .5 B JII{HeftHoft rrtepe

.cocraBJrfler Ha IrleJrrr 0.06 naru (uacrura6 B ar(BtrBaJrelrtuou r[roxyce 8".5 o I lru).
flpra oueur rrJroxrrx aruoc{repuux ycJroBtrrrx Arrclt Apo}HaHrrfl Mo}ner [ocru-
raTb IIeCHOJILHIIIX CeItyHA [yIIl.

@nr, 2. Ilpogonrnan c(pepuuecnax a6eppaqun rrraBlloro Bepnarla

Ssa.renue 0.24 nnn rrocroflHHoft lapruana roBopr{r o cpaBHltrerblro Ee-

'BbrcoHr{x orrrlrqecnlilx fiaqecrBax SepHaJra. flo serz.ruHe rlocrofHuoft lapt-
rvaHa 3TO SepHaJro cTotrT B pflAy l{SBecrHr,rx Sepr(aJr c Hau6oIr,[trMtr SIraseHIrflMtr

7 (Toponro, 74 grofiua, T :0.20; Vxxnr, 40 grcfiuoB, T : 0.25).
3aueruu, rrro rrocroflnuaa lap:rlraga' BepnaJra pa3pyileunoro 4O-ruoftuo-

noro pe{ner{ropa l{pr,rrlrcxoii o6cepnaropuv 6t;na Bcero 0,10.
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Cepe6peulre 3epnarra 6r,uro npouaBeAeHo uo cnoco6y II. f. Ilououapena
[21. 0ror cuoco6raparrrr.rpycr rroJryqerrlre paBr,roMeprroro rro nceii rroBepx-
rrocrrr Bepr{aJra cepe6pauoro rlnnrr,ra 6orrmoi,r upoquocrr{. Sepnano Br,rr'ruMaer-

cfr aB rpy6sr Ir floN{olqaeTcfl R orrpaBe B roprr3orrTairbr{or{ rroJ]oincHr,rr{ Ira

cleqtraJlbr{ori renernne. I{pan aqprtaJra omfle?rBarorcfl }recnoJrr,nrrMr,r cJloflMr{
napacplrnnponauuoir 6ynrarlt ralt, .rro6u Dr,rcora 6y,r,rarxuoro 6optuxa rra4 rro-
Bepxnocrrrro Bcpr{aJra 6r,ura rre MeHee 8-10 cu. Ilcpog cepe6peuueM rroBepx-
I{OCTrr SepltaJra TIIIaTCJIbIIO IIpO\,il,IRaeT0tr aSOTHOI1 rtUCnOrOli tr CIIOIIacrtEBaeTcrl

Ho,.1oit, a Barerr upoMr,rRaercs 6%-ur,ru pacrBopord c[rroro naJrr{ rr crroRa crro-
Jracnr{BaoTcn no[oii.

Pac'loop qrn ccpe6peurrfi cocrorrr ]IB rpex paBrrr,rx uo o6r,cuy pacrBolloB:
6 96-ur,rr-ii pacrBop aBorrroxrrcJroro cepe6pa (AgNOr), 6 9/o-utrli pacrBop cgnoro
Harru (KOI-I) u pacrsop-BoccranoBr,rrelr (cocraBJrflrorrlrre: xr4Mlrqecxlr .rlrcrsrr:t

caxap, crrr,rpr, aaorr{afl rtlrcnora). B upoqecce [pr.rroroBJrer.rrdFr pacrBopa [Jra
cepe6peuua cro ilepBLIe [r]e cocraBrrble tlacrr{ paa6aarnrorcs 200,6-usta,r a[4-
N{IIAHOM.

O6rqee HoJrr4rrecrBo pacrBopa cocraBJrrrer 36 :r. Tanunr o6paaor,r, roJrrqrrHa

cnofr pacrBopa, Br,rJrrrroro Ha rroBepxrrocrl BepnaJra, panua 3 clr.
Ilpoqecc cepe6penun x{aflo aIeM orrr4rraercfl or orr[cauHoro I-I . l. flono-

MapeBErM.

flpruepuo qepea cyrnrr [ocJre cepe6peuun, rocJre roro nax cepe6pnur,ii,i
r[utru BErcox, rrpor{BBeAcrra ero IroJrrrpoBHa [ecfrrr,rMrruyrHr,rl,r rtpacHbrM

ItpoHlrcoM,

$ 2. Cuenrporpa{ co crer(rr.flHrroli onrnnoli

ItoucrpyHqlrrr Droro ogr{otrpuanroBoro rpexxaMepHoro crer{rporpa{a 6mna
paapa6oraua ro cxeMo, npeAJrolner{nor,l B. A. Anr6lrqrrlru. flpu noHcrpytrpo-
Barrrrrl rtopnyca creHrporparla ucxogur[ ua neo6xo[rrMocrr,r coo6qurr euy
BoaMoirirro 6o:rr,myrc )rrecrrrocrb rr cBccrrr [o Mr{rrrrMynra ar}r}enr gra{Qepen-
qr,raJrr,rroro rHyTr{fl, nnnnrorquiicfl rrpr{qrrHofi lrr.rorlrx cr{cTeMarr,raIecItr{x omu-
6ort npr cnenrparbHrrx pa6orax u oco6eur,ro [pr{ onpe[eJrerrr4rr JryrreBr,rx cxo-
pocre-li. Bu6op {opiuu rroplyca crenrporparfa oupe4enrrJrcrr reM, qro crrexr-
polpar[ npeArroJraraJrocL cAeJrarr, oArronpr{BMoB6r1vr. Cnegoeareilr,uo, orrru-
tlecltafl ocr, ItaMellbl noJI?fiIIa 6rrrr, uaHnoHerra rroA cpaBrrnTeJlLr.ro ge6onrmr,rnr

(onoro 60") yrrou rt oclr RoJrJrrrMaropa, yBeJrrrqrrBarr trorrrr{ BABoe AJrurry
crleltrporpa{a. 0ro rpeAr,rrBJrflJro oco6euno }fiecurrre rpe6oBaHufl r{ r(opnycy
crrcnrpolpar[a u n cnoco6y ero RpenJrerrtrfl n rpy6c reJrecmorra.

B na.recrse Marepr,{aJra lIJrrr noptryca crexrporparpa 6srn nrr6pau Aroll-
anrouraulrfi. Mexarrlr.IecHarr qacrr, cnertrporpa(ra, Ba tr{cr{JrroqeHr{eM rtacccr
c llx [ep]n&reirrrMr{, 6rrra cgeraua B Mexa}rflqecrrr,{x N{acrepcrrux o6ccpnaropr,nr.

Itopnyc crerrrporparpa (rpur. 3) rrpegc, aBJrrrer co6ofi nnocxnii rpeyloJrr,-
nr,rrli nu{nli rra Jrrrcroa AropaJrrolvrr{Hr{rr, roJrrqr{Hoii 16 MM c yrJroM 2.1 upr nep-
rtrrdrre, paBHr,rM tt9o. Vrnr,r npr{ ocHoBarlur{ rpeyroJrr,Hr{Ha cpeaaubr. ,{nurra
cpeBarrtroro ocrroBaHtrFr TpeyroJrbHr{r{a, T. e. [plrMeprrafr trJrr[tra ctrer{Tporpa-

{a, cocrannner 1820 MM, Br,rcora nopryca ctrerrrporpa{ra 670 Mrr, roJrrr{rrua
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200 rurvr. Buyrpu nopryc cnen?porpariia gnn 6onruer,i )I{ecrl{ocrlr ynpeurleE

pe6parr,ur. Pe6pa, ran ir{c HaH r{ 6ononstc creIrHI{, cltpenJreHbl 6ourault c ocHo-

BaEUeM n Bepxrrr4Mrr npbrrutaMr{ frrr]I{Ha.

Pa6o.reii qacrJ,ro clexrllorpa(ra nnnnercn tpy6a riBaAparr{oro cerleHr{rl

(168 x 168 ulr), r,rgyqafl BAoJrb Bepxurlx rtpblltrex aruuxa. flepegurr qacrr>

arofi tpy6sr - rpy6a r(oJrJruMaropa - paaAeJreua rlerLlpr,Mfl rotrepeqHblMu

uepe6opnauu a. Bueuurrrl cropoHa uepuoii I{3 arl{x ncpe6opox a1 coBrlaAaer

c nepe[HI{\,I cpeSoM Hopnyca 1{ cJryinl,lr oc}IoBaI]lIe}'I, Ha noTopoM Hpenll'r'cfl

q)rrr, 3. IJnan rtoplyca 6o.luuoro crrclttporpa{a

MaccrrBr{oe MeraJrJrrlqecxoe HoJrr,{o 6, Hecyruee qeJreBylo roJloBI{y. An,
cJre[yrcur{e uepe6opnu, a2 rr ast r,IN,IeIor orBepcrllfl, coorBercrRylolque rtrflplrue

flyallta CBeTa, ]4[yIi[eIO OT IIoJII{, ],I npeiiHa3llarle}Ibl AJIfI yl{CHLIUeHLIf paCCCflIl-

Hor.o cBera Br{yrpr{ clenrpotpar[a u gnn yBerrIaIC]iI{rI }Itecrltocll4 Koprryca.
gcrneprar nepe6oprta a4 :uueea tue34o [trIfl BBTIIITIITRaIIIII o6r,ertrlrsa rtoilrll-
x{aropa Or. flpraaua Itpenrlrcfl B yrry rlpll BepIU'{}Ie rpcyroJrr)Ill{na.

B ealuert qacrrr orrrr,r.recnoii rpy6u pacrroJlolncl{o rIJIaro ab AJrrt nperrJTe-

Hr{fl cMeuur,rx o6:senruuou O, HaMep; K1, I{2, I{, * I{ep}IialeJitr Haccer IIJra

rpex HaMCp.

Bepxuue fipbrmxlr cnerrporpatpa nlrercr rlrlrL BartpblBaroquxcrl oI{oIl.

llepnoe oHHo o6eclequBaer IlocrylT H o6r,eHrr.rsy rtoJIJrllMaropa Ir lrprrStvle,

Bropoe or{Ho CIy}I{I{T AJITI CMeHI;I o6r,enrtrnos Z $oItycupoBIII{ I{aMep. (Jcralr,-

rrrre rpr{o6ecue.Iusalor Aocryrl H t{acceraM. Bnyrpeunue crel'IHII cnextporpa{a

lurfl yMelrbmeullrr paccerruHoro cBera oxpamellrl B 'IepHr,Iii qBer.

Hzrne rrpuBo,l1rlrcr ocI{oBrlble AaIIHr,Ie o6 outlrme cuentporpa{ta'

O6.6entus noJrJrrrMaropa rrptr ArraMerpc 50 MM r{Meer r[oHycIloe paccrofl]rlle

995 lrm. flpuarvra r43 crer{Jra 0118 (o6sutnoeeHrlbri,i {inlrut) IrMeer rrpeJloMJralo-

rquft yron 66'. 58, AJItrHy IIpeJIoMJIfIIorqero pe6pa 56 uu I{ IIJII{Hy 6o6osor"r

rpaHr,r 120.8 nau. @nuut 0118 sLrroUeII reM, alro, ycryratl JII{mb IIeMI{oIo

B Ar{clepcr{u 6onee TtI}fieJIoMy {tnuury, rrpoBpaaluee rlocJIeArIeIo' oCo6eHIIo ,IJIfl

r{oporrtoBoJrnosoit qacrtr crIeHTpa.

!,anur,re o6 o6'rentuuax ftaMep rlprrBoAtlrcf s ra6il. 4.

Hanrqlre rpex KaMep [aer BoBMo]r{rrocrb 6r,tcrpo Merlflrr, AIrcIrepcI4Io,
qTo SHaqtrTeJILHO yBeIr4q[BaeT BOSMO?T{HOCTI{ r{HCTpyMe}ITa. 14CUonr'aonarrue

6onee cuerocr4JlLrrbrx r{aMep rroaBoJrfler Ba cser yMerlbmeHl{n nrneiiuoii guc-

nepcr{r{ r{ yxyArrreHtrf rrr{croTr,r cler(Tpa saMerlro B6ll{rparb B flpRocrlr tr rIoJIy-
rrarr) crrenrpnt 6onee cna6r,rx BBeBI{.
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Vcrarrosna rrpr4aMr,r B crronrporpaQe ooyluccrBJleHa cJreAyIoqIrM o6paaou"
Ilpnaua B onpaBe ?n e c r n o npetrrrrcn 6oronoi.i rparlbro It oclloBaHltro aJlro-

Muuueuoro qr{Jrr{HApa, IrMeroqero Br,roory 56 narr.r, rr BMecre c qIIJILTHApoM Hpe-

rrr{Tcfl H crerrnc clerrrporpa{a upll troMoutr Br{Hra. ornepcrue Il creHHe clreH-

rporpa{a, B noropoe BxoArrr Brrrrr, cAeJrauo c ranuM pacqeroM, .Ito6H Morr{rlo.

6rrno [epeMerqarrr trpr,raMy rro Bbrcore r{ Mer{grb ee r{ar{JroH. flocne ycraHoBr{rr

trpr{BMbr u 'rpe6yemoM rroflomeHl{Lr oua {uHcupyercrl crorloplrhlM BtrHroM.

Ocu geprnarerciir xac-
ceT Moryr cHorIbSrlTE, B

rraSax, npopeSar{rrbrx B

cTelrKax fiopr]yca cleHr-
porpar[a, rrapaJrJreJrbuo

outu.recHofi ocll Han{cpbr,
qeM ocyqecrBJrf ercf rpy-
6an {ronycupoBHa HaMep.

Eonee ronxafl rfortycrr-
poBHa rrporrsBoAnrcf rrprl
Ilol,rorqr Hp eMa Jibep br rrprr
o6:senrr.rne raMepbr.

Ocr, gepnrareJlrl r(acccrLr rrpoxol(r'r' qepeB oelleltr{rry r}iorolpatpuvecnor,i
ilJracrr,IlrHr,r B rrJrocHocrr,I cReroarvBcrBI{1'eJrbHoro cJIofl. }4aueuenrae HaHJroI{a,

rlJracrrli{Hlr rrpor{BBoAr,rrcrr ]rparqeHrreM Aep}flareJrf Bonpyr cuoefi ocr.r. V npa-
Boro rtonrla ocr,r, Br,rBe4er.ruoro Hapyxry, Ha crer{rre clerrrporpa(ra aanpeuneua
IrIHaJra, uo Horopoit orcrrl{TllBacrcfl yroJr rraHJrorra rtaccerr,r.

,{eprnarenu r{ rtacccrLr Bcex rpex r(aMcp coRepmerrHo oArr}rartoBr,r, noaroMy
ITACCETI,I BSAI4MOSAMEI.I'IEMI,I.

,(epmarenr cua6rxen nplrcnoco6neur{e}r, troBBoJrrrrorqr{M rrepeABr4rarb r(ac-
cery B rrJrocnocrtrr, nepneHgl.rHynnpuoit outu.recnofi ocr{ HaMepr,r flotrepeH

l{lrcflepcrrrr. flplr paauepax nJracl'rrnnu 3 X 12 crvt r4 npr{ Br,rcore crrexrpa
(nvrec'rc co crrenrpoM cpaBueHr{a) onono 1.7 urr, MoErHo [oryqarr, ua oguor,l
IrJracrr{r{rte rrecltoJrblto clefiTpoB.

flepeli4eu n orll{ca}Irrm rqelenoii rracrr{ crexrporpa{a tr BcrroMorareJrb.-
ItLrx npucuoco6nenuii.

Ocnonaulrc ruenenori rorroBrtr{ coeArrurrercfl Hauryxo c rtoJrr,qoM 6 rpelra
Br4HraMrr. BepxnrnH{oaracrr, ee BMecre co rqeJrr,ro Mo}r{er Bparrlarbcrr [pr{ tro-
tvrorqr,I Ropperrqr{oHrrr,rx Br{rlToB B r{erroropr,rx [petreilax Borrpyr onruqecnofi
ocI[ rtoJ]JrrlMaTopa, qro [ae.l. BoSMorr{Hocrr, ycTarroBrrrr, tqeJrr, IIapaJrJreJrr,Ho

TrpcJroMJrrrroulcuy pc6py npr4aMr,r.

,(ruua IqcH rqeJrr4 15 nru, cxoc rqen 40o. tr4alreueurre urr4prrHr,r qeJrrr upo-
rrcxo[r4T TaIt, aITo o[rra rra uIeH rueJrr,r ocraercn Herro[Bu?r{Hofi, a gpyrafr rrepe-
Melqaercfl rIapaJrrIeJrr,rlo cauoii ce6e nruxpoMerpr{qecr{r{M Br{}rroM. IIIupraua
uleru orcqr,rrrrBaercrr Ha paaAeJreunou 6apa6arre Brrrrra.

flnocrtoc'lr, qelt Ir{eJIIr rIaI{JroHeIra rro4 orreHL ne6olr,mlru yrJroM It orrrr{-.-
.Iecfiojt ocl{ ulrcrpyMeHra rr rrdArrpoBaHr4e npor{BBogrlrcfr no cuoco6y Xijrrlru-
ca. Orparrtclr]Ir,le or noJlr4poBaurrbrxLr{er{ rqeJrr{ Jryqra BBeBAr,r paccMarprrBarorcfi
nptr rloMorr{rr rrpocroro ollrl{qecRoro Ilptrcrloco6ileLfl, cocrorrlllero r{B [By)L
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fipraaM rroJrrroro BHyrpeHlrcl'o orpa;rieHlIrr, AByx o6'rertrusos u ortyrrpa. Ta-
rtofi cuoco6 rr,r[rIpoBarrrrfl rroaBoJrfler B Terreurre nceir Dncrroar{qlllr [ep]rtarl
caMyro flpnyrouacrr, uso6pax{eHfifl 3Be3A]I r{a tllerll. ,(nn o6nerueHllfl rllArrpo-
RaHr{FI rrJlocxocr-s ruex },ro}r{Ho ocBerrlarb cna6oft ralrlo.tr{oli, pacnononterluoli
TIIIT, t116(6' EE CBCT }IE IIPOHIIITAJI IAJIEI{O B ITOJ]JIITI,IATOP.

IJepeg rqeJrbro ycrar-raBJrrrBaercn guai!parr{a lapruana IIJra rloJrytle},rr,Irr Ha

t{iororpa(iuuecrtoit rrJracrr,r}rrre prr[oNr co cle]rrpoM BBeBI{r,r crertrpa cpaBHeHr,rrr.

Iuac{rparnra r{N,reer ABa rpeyroJrblrr,Ix Br,IpeBa, AaIourlrx BoBMomuocrb rlprr

IBrrx{e}rtrtr gua{parusr nepeg IrIeJTbro orltpllBarb nlt6o qenrpaJl},Hylo qacrll

rqeJrtr urfl rroJryarerrr4fl cnenrpa BBeBAbr, ru6o 6ononr,Ie rlacrl{ (cuuvrerpu.r-
r{bre rro orHortreHr{ro rr rleHrpaJrbuoli) 4rn Brrerrarr{Barrrrfl crrerrrpa cpaBHerII,Ifl.

lJsrcora cuexTpa 3Be3Ar,I, Br,Icora !I paccrorHlre cnexrpa cpaBlIeHI{fl peryJIlI-
pyrorcr oco6r,iuu crorlollaMr{, r,rMercrql{N{rlofl B rrplrcrroco6nenflflx ,I(JrrI IIBI{-
)Her'rr{r gra{iparurt.

tr4cro.rnunou AJrfl rroJryrrerrrrrr cfler{rpa cpaBHeHLrrr cJry?Hrrr aJrenTpr.lqecrtarr

,4yla c )r{eJrearrbrMr{ cJrenrpoAaMn. r(;,ra Bxrroqetra B uenb HarlpFl}r{euueu 110 n,

Rprtocrb ee peryJrr{pyercrr peocrarou. Ilepe[ qerlm ycrauaBJ]IlBaercfl ],Iaro-
loe crenJro, noropoe cBaAlI ocrelllaercfl Ayror,i.

Craugaprraaqr{fl rrJracrr{rron [l]or{BBoArrrcrr cJreAyrorur{}r o6paaou. II]eHu
UIeJII{ paBABtrraIOTCfl Ha MaI{CIIMaJILUyIO ruI{pltHy ]{ [epeA tqeJTI'IO, BMeCTO

luat{rparurr fapruaua, BcraBJrflercfl c?ynellrlaratl rueJrb, ocBelrlaeMaf JIaM-

uo.rrtofi c MoJrorIHr,IM crer{JroM,
(Donycnponxa o6:r,enrraBa HoJIJTI{r{aropa, r. e. [pI,IBeAeHI,Ie Ir1eJrrr n {on1,c

'o6r,enruua, {roxycupou{a nar{ep I,I orrpeAeJre]Iple HaItJroEoB Itaccer trpotraBo-

Nr"trurcb o6u.IsLrra cuoco6on. B nerofi creHrte nopryca crenrporpa(ra gnn

BBeAerrtrfl gna{parur,r lapruaua upu {ioItycl,IpoBrte HaMep cgeJralra yBxatr

rqeJrb. Oua pacuonolneHa raH, qro guatlparua B[Bllraercfl B flytlolt cBera

B rrpocrpaHcTBe Melruy o6r,ertrlrsoM r{oJrrrl{Maropa rt npnauoft.
(Domycuponna uao6parxclrrrr BBeBAbr Ha rrJrocnocrb xIeJrI{ cuenrporparira

rrporrBBoAr{rcfl nocrylareJrbHEIM IrepeMerrleHrreM rr,ruep6o:ruuecrtoro 3epnaJra

perfnenropa B[oilb onut.recxoi,i ocr,r. 3epnaJlo Mo]I{er nepeN,Ielllarr,crl B rlpeAo-

nax tt0 MM, rrorollLre {uncupyrorcfl HoHeqrrbrMr,r Br,rrtrrorlareJlflMl{ aJleltrpoMo-

rolla.
Cr,rcreua HperrJIeIrI{rI crleltrporpa$a rt rpy6e BIuI{a na {nr. 4. It {nnurly ua

cclepuofr cropone rpy6u rrog rrprIMbIM ylJroM x uei,i Itperl,Ircrl cylnopr c

urrrr,ro nponm'reii:uaulr. Ila paccroflHrrrr 300 runr oT' rpy6rr arrl ltpoHmreftnrr
crtrrr{Barorcrr qyIyIIHLIN{ I{OJILqOI,I, BHyTpI,I nOrOpOfO lia TpeX HOppeI{qtrOH-

uu,x 6orrax ynperrJrerro erqe otruo rioJrr,qo. B nocncquee c JrerFil{\t rpenl{er,I

rrxoAnr nopriyc cuenl'polllatla Honr,qou 6 co rqencnor,i rononxofi.
13 qentpansuor,l .racur nopryca, Hr,r?rte ilpr.{BMr,I, rlMeercl npyrJroe cHBo3-

HOe OTBepCTlre, qepe3 HoTopoe [poxoAllr ocI{oBEol"I cTepHterlB, rlotr[ep]r{EBaio-
iqlrfi cuexrporparf. Crepnrenr coeArlr're]r c no]rrlaMrd rtponmrefinon cy[[opra
rre HarJryxo, a c r43Becrnoft cso6ogoi,l, raH sro6rr B paaJrr.rrrlrbrx rroJrolr{eHrlflx

reJrecxorra npu ua6nro4eurrflx rre coB[aBaJrocE Harfr]r{euuft na Koprryce clertrpo-
rparlra, flpu uououltr ycrauoBorrrrrrx BtrrrroB, cBflBarrI{EIx co crepxrHeM, rtop-
ilvcy cler(Tporpa(ia Molr{Ho upr4Aarr, ueo6xoluuoe rro Jro}rter{ue rro or]rolrenrrro
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ri cyrflopry. Tartuu oSpaaorr, r(opnyc cilenrporparira npucoc4r{He}r rr cynnop-
ry B [Byx roqr{ax.

B qennx yMeHr,meHr{rr npoBeca BaAHero noHrla nopnyca crenrporpar[a
rro o6eralt cropoEaM ero c4eJraHbr [Ba pbrqara c rrportrBoBecaMtr Ha ftoHqax.

)Itecrnocrr cynlopra yBeJr[tre]ra qerrrrpr,Mrr pacrfl?fifiaMu, trAyqr.{Mrr or
rpy6rr reJlecnolra rt Mecry coeAEHeEtrfi cytrfiopra c ocrroBubrM r]oAgep]fiflBaro-
rrlr,rM crepffinem. Tarran r{oucrpyxqur KpeureHr{a clenrporpa{a n cynlopry

@vr. 4. I{nxriuri xousq rpy6br pe(paerropa. Bnepxy
6onrmot cuenrporpa{, BHEBy - xaapueoufi

B coqeraHtrz c arr6paunoft {oprrroft Hopnyca cloco6crBoBaJra B BuaqtrTelrr,-
uoft rraepe yMel{bmeruro a{{exra prrf{epeHqr.raJrbtroro r.Eyrtrfl creRiporpa{a.
Bnussze ororo e{{erra Ha rroJryug111161x cler(rporpaMMax Ee cnaBbrBaercrr
orqyrtrMbrM o6paaou.

Heuonuoe ocBeqeutre o6reHrzna HoJrJraMaropa ue6ecsrru trcroqutrnoM
cBera BbrabrBaer ctrcreMarrtqecmtre omu6nu rrpu olpeAeJregr{rr ilyrreBlrx cnopo-
cteft z rcna,fienrre nourypoB nv:rrnfr. [pr{ crerrpo$orouerpzqecxtrx raMepe-
Irtrflx' 
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trllarecruo, qro cBeroc[Jra noJrJrtrMaropa ]r caMoro reJlecnotra oAI{HaHoBbI.

Iloerorray neo6xoglrnao 6rrno uponBBecrrr rrrlareJrbnyro uenrpl{poBIty noJIrIn-
Maropa, T. 0. coBMecTtrTE, orrTuqecHlIe ocl{ ItoJTJII{1\[aTopa rI TeJlecHona. ,[nr
sroro Ha nepxuufi r(oHeq rpy6rr reJrecnora rra4eBaJracb gr,ra{parrua lapruaua,
B cBoe BpoMs cilylnrrBrtrarr [Jrrr r{ccJre[oBar.rr{fl Bepftarra. llpu uouoql{ tqeJrl{

n ulenenoii graifparnrrr AeJraJrocb ne6onr,uoe HBaAparlroe orBepcrr{e Ha ocl{
rtoJrJrr4Maropa. TenecHorr r{anpaBJrflJrcrr Ha CoJIHue. IlocpegcrnoM rpex Hop-
penur{orrEr,rx 6onr:os B noJrbqe cy[uopra rrprr tIIcJreBoM noHIIe cnextporpa(ra
6uno gocrr,rruyro ranoe floJro]fieHtre crexrporparla, npu noropoM uao6patxe-
nue 4uarfparurr lapruaHa Ha MaroBoM crenJre, [prrrroffieH]Iolr x o6teHruny
rtorlJrrlMaropa, or(a3aJrocb noHqeHTpr,rqur,rM c onpanoir o6r,ertr:rBa.

/ terqat,

Z ceruu,z

1u I eruua

Bdttur,vveu

tllr,rr. 5. DreH'rpu.recHarr cxelra repllocrarnpylo[IerL)
ycrpoficma 6oruroro cnexrporpatla

Mnoro BEuMaHufl 6r,Ino y[eleuo repMocrarlrpoBauulo ctrenrl]orparlta, T art

t{aft fioJre6autrfl reMleparyptr clenrporpa{ra n qenon r{ orAeJrr,I{blx ero .racreii

flBJrflrorcfl upuvruofi 6oft,mux omu6on, oco6eHlIo npr{ ollpe[eJlel{llrl ilyue-
Bbrx cxopocreft.

B gauuou cJryqae repMocrarupoBaHue ocyrqecrBJlelro cJIeAyrotIII{M o6paBoM.

Becr nopnyc clenTporpa{a, aa r[cnJrroqeurreu Iqeresol,l roJroBRIr, 6r,tn noHptrr
cJroeNr Bofirona uo 20 rttu roJrrur{uofi. Bofilon 6r,rr o6uurt rlJrorr{oii rnalrbro

JIrrfr vMeHBrtreHtrrI TetrJIOtrpOBOAHOCTtr \1 [pel[oXpaEeI{I{fI OT IIpoTI4paIIEfI.

Bofinoqsas rlaoJrrrrlrrtr 6nrna aaxperrJreua JIeTHEMtr AIopaJrIoMuI{I{eBr,IMr{ rrJraH-

HaMr{ BEoJrb pe6ep Hoptryca. PanuoMepEo paa6pocannble rlo 6oHos},nt creu-
HaM crrer(Tporpa{a uaft6u o6ecne.rusaJrr{ rlJrorHoe rrpuJreraur{e Boftflona rto

BccM.y Xoprycyctrenrporpa{a. BofirouEafl r{3oJrflqtrfl, noltpr,IBalorqafl Itopryc,
Hr,rII{e fle colptrHacaercfr c cy[[oproM.

Cxelra ailenrprqecnoft alacrr repMoperyJll{pyoqero ycrpoiicrna ({ur. 5)

rlo saAarrHr,rM ycJroBrrflM ocyqecrBJreHa sJrenrpul{oM o6cepBaroplrtr [t. fl. J]u-
MopeHr{o. B upnanaeunoii rtanrepe BAoJrb 6ononr,rx crel{ox crler{rporlla{a ycra-
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HOBJToHO Ea rl3oJrrrropax BOCeNIL COIIpOTI{BJIeHI,Ii,i, 0O6paHHr,IX B ABe CeftIIL.ITI

rro 250 r,r ti50 oM. Cemqtrlr Br{JrrorreHr,r B BJrenrprrqecnyro cerb rrapaJrJreJrr,Ho

,{ l[oryr BnJlroqar]rcfl rr rro orAeJlbHocrll n o6c oguonpeMeHHo. B napannem-
Hyro uetrb BnilroqeHr,l pryrnr,tft rcpMoMerp-pcryJrtITop, peJIe lI I{HLI{IIarop
Harrpfll{eul{f - cl,IrlraJrbuafl JlaMla, B [aI{HoM cryqns ]IeorloBarl. Bcn cxeua
BItIIOTIaeTCfl B CeTL IIOCTOfIHI:IOIO TOIta Hanpflil{eHlleU t t0 r:.

Ifpunqun ;1ei,icrnlrs - o6r,r.rusri.r AJrrr ral{oro po[a cxeM: rlprl HarpeBaHr{rt

llTyTr, B TepMoperyJrfrTope roAHr4r{aercrr r{ saMr,IHaeT uerlb cepAeqHulta MaI'-

Ilrrra peJre, Hotopr,rrl BEIItrroqaer lrarpcBareJrblrylo qenb u cI4I-HaJIr,Hyro JIaMny.

Pene ral,reer [Be rrapbr rtorrrarrroB, oAHo]rpcMcHHo rIpeIlbIRaIouII{x qelr, Tep},Io-

craTa rr r{rrA?rrraropa Hatrpfr}nelrrrfr.

Tepl,rouerp-peryJrrrrop, peJIe I{ curlraJILI.Iafl JraMra, BMecre c rlerLIpex-

riorrrar{rrrr,rM rrcpcr(rrorrareJreM pacloJroirtcrrrn ua ncpxueii rtpr,Imne crrerirpo-
rpa$a HaA ero noJrJir{Maropuor,i qacrrro. TepuoperyJrflrop BBI4IrtItr{Baercfl

B orBepcrr4e B npbrmne crrenrporpa{ra na4 rrIlI,IBMofi, rax alro cro 6an-
Jrorr c pryrbro rroJrrrocrr,ro rroMerrlaercrr e upraaueuuoi,i HaMepc. PsAou
c HprM ycraHaBJrrlBaercfr ran rraBr,IBaer{blir rtourponrur'ui TepMoMerp

c rlenoii AeJreHr{fl 0o. 1, noropsrii noeBonner cJreAr{Tb Ba trBMe}leur{flMl{ TeM-

neparypbr BHyrprr crenrporpa{ra no Bper{rr pa6oTr,t repl\{ocrarl{pyloqero
ycrpoficrea.

Pene aarpr,rBaercrr oco6ofr riopo6rtoii r{B roHroro [ropaJrloMl,Itrtrrl co crelr-
I{a}II{, ORJIeeHIILIMII iIIIYTpI{ CYI{IIOM.

Bolino.ruag r{BoJrrrur{fl HaI( naMepar{rr crrexrporpa{a cocrol{T !rB [Dyx
,racreft, pacloJro?nclrrrbrx HaI[ o6rcHrr,rnolr rraMepr{ r4 rlall HacceraMIa. 0Tn
BCpxHr{e soiino.rnble o6rt.nagnir, rracrr,rrrno rlepcrtpLrBaacb, orrerlrr llJroTIIo rlp}r-
JrcraroT rt rtopllvclr.

I{a 6oxonux creHr{ax ts r,r3oJrrrIr,rr.r r,rMcrorcrr B coorRercrBylotlll4x Mecrax
IrLIpeBbI, SaItpLIBaeMIie Hpbllrllial[il, [,llft AOCTyIIa I{ CTOTIOpFIbIM BI{HTaM trpll3-
MLr II It ItrItaJIaM [JIfl oTCrIeTa Ila]tJrorra I{aCCeT.

Bueusnft BraII reuJ]orr3orrrrrlr{r{ cilcr(rporpar[a uonino Rr,rAcrb ua {ur. 4

irnu 6.

$ 3. ltrapqenuii cuenrporpat[

Sror cnenrporpa{r, Merrbrrrr{x IlaBMcpoB, o rrBaprleBoit onuutoii, rrpeAHaB-

HaqeH AJIfl l43yaleHr,rr ylr,r'pa{lronerOsol,i rIacTlI crleHrpa. I-IeCXonbHo CIIII}Itaer
ero a{{enu{Buocrrr AJra )I,aJrertoro ynrrpacfrroJrera cepe6pnur,tfi rpunsn rnan-
Horo BepnaJra. Teru rre MeHCC, lra c[enTporpaMMax, noilyqeHHbrx c RBapqeBr,rM

cflerirporpar[olr, l,rotnrlo rrpocJreAzTr, r.renpepLrBrrr,rii cilenrp r{ JrrrHr,rrl uorJro-
rqetrtrfl B RopornoBoJrr,roByro qacrr, clleHrpa n,o 32100 A.

Honnuuarop crexrporparpa upu ArraNrerpe 40 naru r{r{eer {roxycuoe pac-
croar{tr{e 800 u,v. fine nnapueRLre [puaMr,r cucr(rporpar[ra aaxperrJrrrrorcr B
ognoft o6rqeir o[paBe.

O6'rentlls naMepr,r crer(rpoll]a{ra urueer rrprt ](r{aMerpe 50 r{M cBerocr{Jry
\ : 4. Ihrueitnan gr.rcuepcrrrr crexlpa cocraBJrrrer y TI^( 762 A/rrau, y Ho -
132 A MM, y Hru (I 3704,) - 95 A/uu, y OII (). 3407) - - 65 A/urvr.
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HaHnou rforornacruunrt n ourn-Iecnoi.i ocrr r(aMepLr cocranJlfler 15'.8.
Itaruepa cler(rporparla paccunrarra Ha rtoporrtoBorrHoByro qacr6 crrer(rlla>
rloeroMy cnenrp B fipacHyro croporry or FI, or{aarrBaercn one rpoxyca.

I{alrepa cHa6}neua ycrpoiicrrolf [Jrr nepeABr{ineHur r(accerri rTepnerrllr'l-

I{yJIrIpHo oIrrlrqecnoft oclr. IIpu pa3Mepax rrJracrr,rHrrr4 6 x 9 cu z cpe4rrci,i

BLIcore cneitrpa 3ue3Ar,r (Blrecre co cner{rpor{ cpaBrleur{fl) 1.7 - 1.9 iuu oro
ycrpoficrno rlo3BoJrfler [oryqurr] ua oguoli rrJracrrrHHe EecnoJrr,no cnenrpoR,
rpanrnqecxr Ao 10.

Vcrpoficrno qenesor:i qacrrr trr upucnoco6neHr,rfl lIJrfi rr,rgr{poBaHrrs rarioe
ir{e, HaH v AlrFr 6onrmoro cuonrporparfa co crerussnofi ournHofi, Ho nprrc]ro-
co6neuue [J]fl rIoJIytIeHI{fl crrenTpa cpaBrIeHI4rI ocyqecrBJlcuo tro-[pyrox,I\I.
lJaq qerr,ro crrexrporparfa pacuono]neur,r cuMMerprrrrno orHocr{reJrbrro uo}r-
rpa uIeJII[ gne ne6onr,u[e r{BapqeBbre nptrBM];r rroJrHoro BrryrpeHHero orpa}ne-
rurs. Paccrorur(e Me?fiAy orr{Mtr rrptrBMar{rr (nrrcora clexrpa snea4rr) Mo}rier
r,raMerrrrrbcf MrrnpoMerprrrrecxuM BuEToM. Snenrpu.recr(afl Ayra c ?r(eJreBHLrMr,r

DrreHrpoAaME rroMerqaerca c6ony r{oJrJrtrMaropa. Cser or Hee trocpeAorRorr
npocroii cr{creMrl JtfrHB v yrroMsHyrLrx [ptrBM HarrpaBJrflercr B rrleJrr, crrenrpo-
rpa{a. flpeuuyqecrno u y4o6crno taxofi Houcrpyxqr.rr4 3anJrroqaercs trr B roil{,
rrro Molr{Ho noryqtrTb crrenrp cpaBHeHr{fl, r{e flpepbrBafl SncrroSr{qr{tr SBei]A-

HOrO C[eHrpa,
f(napuenrrfi creftrporparf xrecrHo fiperrrrrcrr H {rnanqy ua Tpy6e reJrecnorra.

flpz 6onrruofi nernocur lr r{oMtrar{rHocrrr aroro cnexrporpa{a B coseraHrir,r
c rfcntrrroqtrrem,uofi E(ecrnocrbro nopilyca ouacarLcfl BaMeruoro guip{epcrr-
qr{aJrr,Horo tHyTrrfl rre [pr{xoArrT0fl.

$ 4. BcnolrorareJrbubre upucuoco6reur,rx

YcrauosHa trEcrpyMerrra Ha 3Be3[y (npnneucnr.{c 3Bc3ArJr B rroilc BpcH]rn

r,rcxareJrrr r ruga) trpor{BBoArrrcrr aJrenrpoMoropaMr,r rpy6oro I(Br{ffier{r{fl rrJrr,
B cryqae neo6xogulrocrlr, DpyarHyro [prr noMorq]r rnrypBaJroB, rrro rrpr{ xopouro

) paRuoBemeruoM 14ucrpyNicurc rpc6ycl Hc3HarrrrrcJrbEr,I-K ycunzi,
I{pome toro, rrprrMerrflercrr 6onee uegnenr{oe, Tan IraBr,IBaeMoe ycrarroDorr-

rroe ABr{}neHr{e [Jrfl ycrar-roBn[ lrao6parrteuufl 3Be3Ar,r rra nleJrr, cnexrporpa{a
rr erqe 6onee uegreHHoe ABr4)rteEI{e Ailrr ri{Ar,rpoBarrr{fl Bo Bper{fl Dncrloalrurl11.

Rnnrosen[e ycrauoBoqHoro I{Bu?r{eHr,rfl rr [Brrx{errrrfl AJIrr rr{Ar4poBanr,rf cocl]c-

lororreHo B o/IFroM pyqHoN{ nyJrbTe yrrpaBJrelrufi.

Cnopocrr, xoga qacoBolo Mexaurrar{a peryJrr{pyercfr ceny}rg}rr,r},r nolrrpo-
iletvl or aracoB, uolreulerrrrr;rx B 6aune.

flprl ua6nro4eur{r{ BBeBA c orprrqareJrbrrr,rMl,r rrrr,r ne6our,rrnru,r troJro}r{li-
TeJlr,rrrrrMl,r cr{JrotreHr{frMr{ 6onrrooft cnenrporpa{r, uoguurrarorqufica oqeHr,

BEICoHo HaA rroJroM 6amuu, crarroBrrrcfl TpygrrogocryrrHrrrN{. B ranzx cJryrrarr,\

EcnoJTrtrByercfl ctreqrlallbrrafl ilepeABr{}r{rrarr na6nrolarenrrran nrarr[opua
({ur. 6), eJrexrpoMoropr,r r{oropolli ulrrarorcfl nepeMeHHr,rM ronoM Hanpairre-
u:uev,. 220 n. FIa [epr4J]ax rrJrolrIa[Hrr Arrfl rTa6JrroAareJrfl ]roHrr{poBarl rIyJIr,Tl

ynpaBJreHrrfl BceMr{ ABrrx{erruflMu urarc[oplrr,r. flnarrlropua cua6meira DJrenrprl-
rrecHL{M Ha6eleM AocraroarHoit gnunr,r tr Mo}ncr irepel(Br.rrarr,crl no uory 6aruru,r
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B rro6oM HarrpaBJrelrrlr.l. Itpol,re roro, nuarr[opMa l,Ixleer rIoABeMIroe ycrpol'r-
.crBo, rrocpe[crBoM r{oroporo rrJrorqaArta c ua6:uogareJrcM r{o}Her rloAHrrMarr,crl

BBepx HaA rroJroM rla HylnHyro Brrlcory (Ilo 7 M). Vupanneure ABIr?r{eHI{eM L{

Itro[GeMoM oqerrb [pocro no yctpoiicrBy I{ ne tpe6yer Mlloro BpeMeHE.

Ityuon 6aunu Bpalqaercrl ctre[trarlbHblM aJlexrpoMoropoM. O4un ua gu1,x

ryJrbTOB BnJrroareEtrfl U Br,IHlrOqeHI[fl STOrO ]\[OTOpa HaXOAlrrCfl nOA pyHaMrl

y ra6nrogareJrff Bo Bper\ffl encuoauqlrft. B cry'rae seo6xoAnuocrlr RyrroJr Mo]I{Ho

iroBopaqtrBarr rnrypBaJroM Bpysuyro. Illrypnar cJry;+{rlr ral{xre rr AJIfl orr(pbl-

BaHtrfl crBopox r{ytroJra nepeA EaqaroM pa6orn.
flpu6opr,r BnJrroqeHtrtr sceit o.reHr cJroinuoii Brenrprlqecnorl cxeurr rene-

crrona rr ero BcrroMor&reJrbHr,rX ripncnoco6neuuft s cerE lrocroflHlroro (110 n)

u rrepeMeHuoro (220 r) roxa r{orrrr{poBarrr,I }Ia Jlr{qeBoir cropoue oco6oro pac-

rrpeAeJrrrreJrr,Iroro mna(ra, ycralroBJlelrHoro B 6amne ({ur. 7). SAecr }Ite [po-
usBOAtrTCfr BKJrrOqetrEe o0Beqer{Ef reJrecHorla, cer{y}rAEoro HoHrpoJIfl u qa-

coBoro MexaHr{BMa. flocleAuzft rrJraB}ro nycxaercfl B xotr oco6rrryr peocraroM.

B 6amrle rr rory or rrucrpyMeHrur ycrarloBJreHa cBerolleupoHl{uaeMafl

na6lrsa Arn {ororparluvecHzx pa6or.
B BanrloqeHtre rIpIrBoIIIrM perlpoAyl{qlrrl IlByx cnenrporpaNlM 3Be3;1LI

a lrcg (2T 7) cnex'rparrr,Horo HJIacca A0 (r[ur. B). OgHa l{Blltrxroryqsun r.
HBapqeBoM cfleltrpor.pat[e (altcuoauqun B-), Upyraa -lra 6onr,ruoM cfienrpo-
rpar{ie c nalrepofi J\i 3 (lrcnepcr{rr y IIr 23.4 A/uu; ancrloatrul4a 20'') npr,r

oqeH6 rrJroxtrx uao6parneurax. CuenrporpaMi\[bl rroryqeHll s o6ozx cryqaax
[pr{ rnr{ptrHe rrleJrrr 0.03 urra.

Ha opuruuaJrbrrbrx cnenrporpar{Max Jrr{Hr{?r 6anrueponcHoii cepulr Mo}r{Ho

flpocJreAr{rr, BrrJrorr go II.o Ira ctrenrporpaMNle c Al,Iorrepcuefi 23.4 A/mu u no

Ifr, ua cnertrpotpartue,l rloJryq91111ori c rtBapIIeBrIM c[enrporpat[ou.

Jlnteparypa

1. f. A. III a Ii n. llan. lAO,- 10, 450' 1'926.

2.H. f. fIonoMaper. Erorr. acrp. rllr-ra, J\! 30, 1931.
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AItA/lEN{r,rfl rrAyIt cccP
M B B D CT14fT Ii P IJ }I C H O fi A C T P O O I{3 II LI 1I C I{ O fi O E C I] P D A T O I,LI14

Torr XI, 1954 r,

CIIEITTPOOO TOMETPI4fI 1 It ACCUOIIEIA

9, .P. I[ycn?,c,41te .U. C. |'tt,tnttttt, U. nf , .Iliottt,t"coc

Bi cT arre r.IaJrararorctr peByJrrlarri oSpa6orrrn cner{rpon, rroJr)rqenlri,ry na 1200-ulr.irtir-
llerpo'Botf orpa]r{arerIbllor\{ rcrrccKore Itprrucnori acrpor}r.ran.rocnoi,i o6ccpnaroplrt.r. Cnenrpr,r
'cnlrMaJrrrcb npr[ no]torqrt cnenrporpar[a co crerifirrnrrort onrlrnort r{orrcrpynqrrr B. A. Am-
6uqxoro rr HBapr{cnoro cner{rporpa$a. .(annr,re o /lrrcficpcrrrrx o6orx onenrporpa(pon
Irpr{BeAcIlrI s ra6.n. I u 2. B ra6n. 3 gaur,r o6rlrrc cBcAerrufl o rroJryqe}rlrr,rx cnenrpax.

FIa' ocnonatrnr o6pa6orrrlr cfier{rporpaMilr 6ruru cocraBrrerlLr ra6n. lt r 5, o6oBr.rauerurn
r noropr,rx B3rrlbr c {r,rr. 1. Ha ([r.rr. 2 nocnpousne/{e[Lr penpo,qyfiqllll c noryrretrfiLrx cflenr-
por 1i I{accronen. IIa dlrr. 3, /r, 6 npegcran:rerro rpadria.recnrr r,railrelrellr{e coorRercrBerrrro
rreJItrqtrIr t'r,0, lV^ u& cr'.iralnr,rlI Hllalr?onr,rM qr4cJrorr /, Bepxrrel'oypoBirrrgrl ,nlrnurl 6arr,lre-
poacnot ccpurr. III tlrr. 7-20 nocnporrallcAerLr riorrryprn Jl,rrrr rrerto.ropux rrar6oacc
rrnrepec[r,rx Jurnlrit cuenrpa 1 I{acclroner.r.

Oclronulre pea5z.rrstoto, r{parltoro o6c;rt1111gTT1rt Iroly116111,o"o trareplrafia raItoBr,r:
i) cnextp y Haccroncu B rtonqe 1952 r. coornercruola.rr ilpfl6,lru3r,trc;rr,rro rr,rraccy 81;
2) H o6rqeu noi{rBepTr{Aaerctr rr{rroreBa o 6lrcrpoll Bparqclrrr[^r ltaccr,ronen; r]eruqnrra z sin i
IIoJryrracrcfl npu6;rnalrrerr,uo pannoli 330 nrr/cert; 3) eunccrrn R qerrrpalrr,tlr,rx .racrnx ;rnnuii
6a.nrueponcnori ccpur naqrllaer crarroBtrrr,crr cyuccrnerrrrorii ]raqluarr c .rrr,rr.rr{rr II6; 4) pac-
IrtrrpeHI're arnrrrt rtol.rorlefltrfl 6anrnleponcftorii oopr.rn onpcAcirrrorcrr R oollo]litor'r trc]r{arotr-
rr,Irr a{r}ler(rou ITlraprra.

Ogna ua Bair{rlefiml{x Bagaal coBpeMerruoit acrpo{r4Br.rxr{ cocror{r Bo rrce-
c,:ropoHr{eM u3yqeHtrfi rrecTaquoHapEr,rx i3Be3A, OCO6er.rHO TeX, oBoJrrounfr rto-
'l opblx oIIpeAeJlfleTcfl oTHocI{TeJlLHo 6r,rcrpsrlru I{BMe}reHr{sMrr <{ilrsr.ruccHrax
YCJrOBrrt, XapanreptrSyrotrrtrx r{x Br-relrrrne, a B pflAc clyqaeB u 6oree Br{yrpen-
FIIre cJror{, f(.raxuu SBeBAaM, B rlacrrrocrr{, orrrocnrcrr l3e-eneanur c MotrflrorqrrM-
crl 6JreoRoM !r ctrcr{rpor{. Ii paapn4y rrarr6oJrec r{rrropecHr;rx Bc-anel;1 o,rno-
otlrcrr T Ftacctrolelt. O co6rrii llHrepec ripeAcrauJrflror ira6rrogarorquecg
rllltrMepHo c 1928 r. r,ISMeHeHpIrr B crreltrpe o',t:ort BRCBALT, rroaBoJrrrRur{e BHa-
rlrrreJrr,Ho yrny6urr, Boo6ruc Harntr 3rranrrrr o irpr{Ilore B-3tse3/l o flprrr4Mrr
.rruH[flN,rl{ B CilertTpe.

IIapn4y c Ap),rur,ru IarrrrrJMrr, rra riorollrrx l(oJrrurrrrr crpor{rbcrr ilaJrr,Hefi-
IIII{0 SaHJrroqeHl{fl o6 raatrenetlrrfrx R o6olo.trtc i ltacclroneu*, t4cnJrrorlureJrl;-
Ito BalliHT,Iit Ha6rroAarerr,Eblli r,rarepr,raJr rlpcAcraBJrrrror rrorrrvprrr irl.rHr,lii

* Dnecx BBeBAr,r, ee cnerirporlroror{crprrqecnarr reuflcpar)rpa Lr r. II.
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norJroqeHr,rfl r{ lr3Jr)ralelrlla R crer{Tpo oroll BBeBAII. It comaneul{Io, B )'iiiti'
ory6ruxonanlIsrx pa6orax rro u3yqgsorro Cncltrl]a 1 Itaccuonell Ito]Ir\'llLI

.rrunuii [orJrorqeHtrfl rr r{i]Jr)/qeHurr rIprIBoAI{JrtrcE, Becr,M& pcArto; aBrollbr orPa-

lrrrqlrBaJrtr{cr, B ocHoBuo}[ r]ocrllloI{3BeAellflel{ rrunpor[oro1.par{M r{ JIrrInb 1]

uCrrrroqtrTcnE,Irblx c;lyqaaI -ItoIITylloB. 
IJ tIacTIIoCrII, n pa6ore B. O. faae Il 1

lrocnpoIIBRC/IeHLI llerrocpeACrBeIIIIo ItoIIrypLI nrrsnii I.I, u II6 R cneltrllc

3 B C3ALI.

floerouy npegcraBJrflercf Becr,Nra lrioJIareiILHbIrI []'6JrIIItoBarr, 6oree I'IJIII

\reHee cr{creMarrrqecnr{ riorrrypr,r* Hatr6oJrce rrllrepccHLIx JrI,IHI,Irl n cuertrpc

i F(acclroueu. Torbno raxol:i MareprraJr, ur,teroullrii ):ilio rIt{cro rtoJrl{rlecrllell-

rrbrri, a He fiarIecTBeHHLIIi xapaxTep, Cl{o}IieT rocJly}lillTb oCIIoBoll Arg Aanlseit-
mux coo6pairteHr{r,i o crpoeHr{rr o6oro.niu 1 I{accnouer,{ rI cl6 r,rsMeHo}Illflx

B Droft o6ono.rrte. Ilacronrqcii pa6oroli r\rbl I{arIrIHacM ru{ItJI noAo6Hblx pa6o'r',

coAop?t{aIII{C Itoroprlx eCrcCTBeIIHo 6yger Ilacrttllpflrlctl. B CRfltsIl C sTIlr'I

6yger nponoArrrr,crr cr4creMarnrrccr{oe +ororpa(iltponarrr,re cflenrpoB 1 I{ac-

cuorelr, qro [acr BoBMo)r{}rocrr, tliuxcuponarb lrar{6oJree r,IHTcpecHble Mo}'Ie}IT],}'

paBBlITlIfl 3Be3ALI.

Cuenrporpa{lr.recnllli MarepI{aJI IIo 1 l{accuouel,I 6LUI noJIyqeH Ha 1200-

r\{r4JrJrr{N{cl'IloBoM oTpa}rrareJI[,IroM reJICcltolc Itpr,tnrcltoli acTpo{rr3I{arecHOii

o6cepnaropr{r{ BuMor,i !.952 r. Errru rrcrIoJII;BoBarlbr cneltrporparf co creHJrrIH-

Hoft orrunol:i nonctpyltqwr B. A. Am6lrqltoxo rI cneltrpolrpa{ c xnapqenorTr

OIIT'IITOfr.

Ocuonur,re xapaltrepucrl'{Itll sTllx cnenrporpar[on tanonur:

t) Ilepnr,rii creHrpol-pa{ lrlrec.r'oAHy rrpr{3r{y r{3 crenJla urua o t1B; llpc-

noMJrflrorl1lal,l yroJl nplIBI,Ilr 66'.58. Cnuntxlr Moryr IIoJIyaIaTLCfl na o4nor)i

r{B TpeX rraMop, tr}teloilIllx pa3III,IqIIOe {iOnyCrroc paocTonlll{e. Arn noflyrls-

rrr{fl cner{rpon 1 I{accnorrelr yrrorpe6rrnacr riallepa c IIar{6oJIbrnuM 4oHycox'I,

l:720 urr. f{r,raucrp o6l,eliruBaI{aNIepbI 60uu. ll ra6;r' 1 gaua IuFIeIiHatI Auo-

llepc}I'IAJI'IpaBJII,],II]ILIXytIaCTI{oBcIIeI(Tpa,CooT]]CT0TBylolqaflcIIeI{Tpa\,I,
lotrIyaJCrIIILlx[ c sToii riaLrcpoii. 

Ta6nrqa 1

ArraIIa
B OJIII IJ,

A

H..
IIeI
If.
HeI
H1
FIo

ErI{Ea
D OJI}I1,I,

A

6563
5876
11861

447,1

4340
4102

102r. 0

ot. t

26.1.

ZO.LL

17 .9

.Il.r,tcnepcI4n,
A/MM

15.6
t4.3
12.7
'l11 . tL

t0 .8

H€

H-
IIro
,r,

3970
3889
3798
3704
3670

2) [tnapUeur,rr,i cnentporpa{r unteer [Be IIptrsMLIIIs HBapIIa; [I'laMerp o6tex-

rr4Ba HaMepLI 50 MM, rfoxycnoepaccroflHl{e 200 uu. B ra6r. 2 upunegeru,I ana-

qeEl{fl iluHeftHofr AI{CrIepcrlr{ AJrf HPapueBoro ctrer(rporparfa'
* B uureucullrocrEx, a lre B nrotuocr:gx!
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Bonee uoppo6ur,rc ,'lalrlrr,Ic o 1200-nulJrrlMcrpol]oNi pct[ncliropo u cneltrpo-

eparfax rpr,IBeAeI{rJ B crarr,e ]4. NI. Itour,rnora [2]'
lirrno uony.reHo t2 cnenrpor-pauu i ltacclrorrell D rcqeHrre [Byx MecrlueB

srluu 1952 r. IIInpuHa ildeJrII R o6olrx 0trcltrpolpadax 6una rplllrflra 0.03 lru.
Br,rcora crrenTpa Ha pasrl{qHblx cHrIMHax

MerrtlJlacb B rrpegeJrax 0.4-0.7 nrrlr. IIa
creftrporpa{e co creRJIflIrHofi otrrl4Hoft

rrprrMerrlJrrrcb rrJlacrr{rrxz Iltord I-IP3, ua

orertrporpa{e c xnapuenoft ouruxofi Agfa
ISS. firn rpoflBJreur{fi nracrunoH 6rrrll
rrcrroJIBBoBaHbI Aarorque srrcoHur,l xoET-

paCr MeroJIIIlIApo XUHOIIoBLIe [pOfl BI[reJIIl

A-90 n D-19.
B ra6n. 3 upune4eusr o6u1ue cBeAe-

,ruft o troilyqeuHoM Ha6ilroAarellHoM
MareptraJr0.

Ta6rnqa 2

JIr.Iilrr,l f+- l^"*',l^l
IIv
IIo
Ilu
lIlo
FIcI
OII

4340

4102

3970
3798

3407

r62
t32
tt5

97

75

65

B rtaqecrne ctrenrpa cpaBrrerrlrrr Brre-
rrarr,rBaJrcrr crreltrp nteregrroii Ayrlr. .{nn
rtann6paqlu,r rrJracrr{rrort 6srna, r,r0rroJrr,3oBarra

rriatl pflA crlertTpoB, I,rrrTerrcr.{BrrocTrr Itoropr,rx
orl(eJrr,lrbrx crynencir uleJrlr.

cryfleHrraTafr Lr{OrrL, [&Io-
npoI1opuuoHaJrr]rrTrr rtrr{ptrEe

'l'a6;ruqa 3

,4ara lra6JrroAerrfirr

31.X 1952

13.XI
16. XI
31.XII
2.r 1953

Crerirp orpa0

C rer$r. olrrlxa
I{aapqenrut
Crexr. orITrrlta
I{lapqcnuii
C'r'ertr. orrrr,rHa

D)

Oricnoauqrra, mrrrr.

1.5 n 40
2.5 a I0
20 n 1r0

2,2; 4 a 8.5
1t0

40

Munpo$ororpaMMr,r 6urr uonyqeHbr rra caMoperr{crpupyrcqeM ruraxporporo-
Merpe r:nua Monnn.

,{nn maxgoft gocra'rouHo r{}rreHcr{BHofi iltrHtru crporJrcfl ee ftor{Typ, r. e.

,urf pasJII(qEbIx Tor{eH JIr{Hr{?r ollpeAeIlffJlacb OcTaTOqEafl r{ETeI'IctrBIIoCTb /i.
FIa ocnosanutr rroryqeHuoro nourypa ({ur. 1) oupe4enrnucr: 1) rroJrr{oe ro-
rJToIqeHI{e Wy,(a A), 2) nonuan rroJryrtrrprHa ilvHw. A). (e e), 3) mupuua ;rn-
smn b (n nnr/ceH), 4) qeurpanbHafl ocraroqnafi llurerctrBnocrb ri,.

trIwlrnn a ymrpa{noneronoft qacrtr crrexrpa Ba trpegeJroM cepnv" Banslrepa
Ha ctrerrpax, fioryqeHrrr,rx c nBapqeBbrM crlexTpor.pa{onr, cr:onr cfia6br, sro,
ronrrlMo oroHAecrBrleurrrr arux nwuuit, 6ula cgenaHa Jlrlmb rJraaoMepuarr
oqeuma vx fl:oTefrcuBuocroii.

Peaynrrarrr o6pa6ornu npeAcraBJreHbr B ra6n.4u5m na rparfuxax
$vr. 2-2;A.
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Ta6auua 4

.[ara I r''lAJILnrrrrr, orelrenr

5876 HeI
Cocrasuan rra AByx
,r.r.:r,vfr.

4861 I{p

46/19 CIII, OII
B.nerJla rrecxorrrr(trx
ilur.rtfr

4640 0II, Al 1I
Enenga I.tecr{oJrr,Hrrx

Jtrfr.Httfr.

4/t7'I tlel
Cooranuat lrg AB

aunuii, fla
BOJITTOBOM r{llLIJIe
HUr rraxoArllrcfl,

AEMoNry, cra6nt:
6rerrprr

L415oil
ltpolre OII xo3r{o}nrro
IIAJIOE{E}1I{C ]IECI(OJII,.

nux 6olce cfiaSr,rx
:r.vfi

4388 HeI

4340 Lt_.
I

zrt5l NI u /1153 SII
OII. Enerrua lrecrtoJr

TTIIX JI}IIIIIii

474.L IleI
2r118 OII?

Jlrrrurl cocrotrT,
BrrAr{}ror'ry, fr3
qtrcreHHb1x 6ileHA

4102 Hs

3t.x L

13.XI
2.t L

31.X t
13. XI
31.XrI

3i.x
13. XI
31.XII
2.r 1.

13.XI {

13. XI I

31.X L

31. X

31. X
13.XI

31. x

31.X L

3t.x
13. XI

31.X I
13. XI

15.9
20.1
18.9

1.22
t .95
1..42

1.62
1 .42
r.4.)
1..45

0. 9i

0.65

0.55

2.40
2.82

0. 56

0.50

0. 53

0.45

1.80
t.71"

0.51r

9.9
10.4
9.5

1.1..5

12.7
12.5

7.8
7.1

7.5

5.9

7.8

7.lt

7.6

4.7

/.t)

7.0
7.2

9. t)
t2.7

b

IrM/eer

1050
1620

1 470

760

860
760

700
660
600
660

610

530

1060

2,5
2.7
2.8

1.15; t.t0
t. t5
1.15; t.t0
1 .23-1.19
1.26-1..1"5
t.27-L.t9
t.21.-'t.t7

0.81r

0.87

0.87

740

750

tB90
2370

560

720

740
730

t7'10

0.92

0.90
0.92

0.88

0. 93

0.92
0.91+

0. 83
0. 86

IIpIIMesa-
EIIE

Lr2
L,2
!12

3
ii
D

2r3
3,5
314
o,4

6

6

l.ii

31. X 0.92

62

7
7

B

8



T a 6:r u r{ a /r (spo,qoflE{errrre)

0.91
I

4089. 1OII r PIII; | 13.xI
4091.4PIr I

Jlulrug cocrorT ," ,ro-l
cxonsnux 6neng I

I4026Her llr.x
l13.xr

3e70H. I er.x
B npuninx ,o,.rr.rl 13.xI
cua6r,re 6nenrrr 

I

388e H, t HeI 
I 
ts xt

3835H, I 31.X
Ha xprrnrrx urrerorcnl t3.XI
oseur cra66re 6nenarrl

I

3820 HeI * 6onee I t3.XI
cra6aq 3817, OIII. 

I

Jlunus HeI cocrou'r I

ua gayx runufi 
I

I

3798 H,n n, I t S. Xt
BoBMolnHo, 3796 SiIII 

I

I3771H., I 13.Xr

3750H;, lrr.r,
I3734H:f 
l13.xr3722HM 
| 

13.xr

37t2ua5 l13,XI
I

3704 H16 + 3705 HeI 
| 

13.XI

I

1,

L

tss2l

4.952

1952

1952

I 952

t952

1952

t 952

1.952

tg52

1952

0.56

0.69
0.72

1.53
1..82

1.40

t.31t
t.1,4

0. 56

I .09

0.55

0.45

0.25

0.16

0.t7

0.42

5,8
5.1

4.1

5.9
6.6

3.8

770
710

1 560

1570

0. 88
0.81r

0.7'.t

0. 7:l

0 .80

0 .80
0.8/-t

0.87

5.8

3.0

2.6

1.8

1.8

4.0

900

650

460

:lB0

230

230

/r60

0. 85

0.89

0 .87

0.90

0.91

0 .90

0.88

II p u u e q a rr tr fl:
1, I{eulpansrroro NrrrrrlrMy}ra B Jrlriltrrr fiBfiyqelrutr rre o6IIapyxreno.
2. lvuvn rorJroqerrtrE rre BaMerIIa.
3. Benuquua rlo ,[aHa orAeJrrrro JIJrfr 3r\frrccl{orrubrx r\[al{cr.r[{yMol rr I.nfi qellTpa JITIII]IIr.

4. Jl.uuun rorJlouenrrfi no o6e c'ropollr,r or DMLrccI{tr BI{AIIa.

5. Jlultr.rn fiorJrorrleHr{fi co croporrbr r(oporr{r.rx Arrlrrr Botrrrr or DMl{cctrrr cotllrtrreJlBlla.
6. Jlunus B ocrloBlroM 6lrerrla 4nyx nunufi 4649,6; 611, u OII r z1639,8 OII u Al II.
7. Benu.rrua Wxn:,;r,tttcrletra lrvrer{ gr{cTpanorflqfiI{ IrllTe}rclrBirocrll B I(pBrJI6trx, Tan,

rtal{ yHaBano ira {lnr.9. Bo:rlrolntlo, qro rJlicrparoJlrrl)oBarrrrafl I]eJrr{q[I]a r^o SaBr,rmeua, a

rrouroilry 721 aarrnxteua.
8. SlraqrrenrHarr rleonllegererlrrocl'r B rroBe[elrur{ rrpLrJ]beB rutttafi, a cJreAoBareJIr,IIo,

1 n laiipernmrx Brlaqerr[rrx W7, b n Atr cnnsarra c rrafir,rrluer{ c o6erax crol]orl JIEIILTU

6aeng ).). 4LLB n /1089-/1091 .

6?,

Jlr'rHr4fl, oJrelreHl,
W7

A
AI
A

rIpuMe,ra-

HI,IB

5.9



Ta6rEua 5

llprrltevanrrailrrHIIrr, oJreNIerIT

4340 H^(

4102 IIs

4026 HeI

4009 HeI

3970 He

3889 II, * HeI

3835 H,

3820 HeI f 6onee,

cna6as 3817 O III

3798 Illo tr, BoB-

Mornrro, 3796 Si III

3771 Hn

3750 H12

3734 H1s

3704 H16 * 3705HeI

3692 H18

3652 HeI

3634 FIeI

3614 HeI

3602 HeI?

3587 HeI + Fe III

3554 HeI

3531 HeI

3470 0II

t6.xI 1952

t6.xI 1952

16, Xr 1952

16.XI 1952

16.XI 1952

t6.xI 1952

t6.xI 1952

t6.xI 1952

16. XI 1952

lra3oMepHari
oqelr Ha

[IHTE}IOIIB-
II O C TI'I

Id

D

L

t6.xI
t6.xr

16. xr
t6.xI
16. xI
3t.x
16.XI

31.X
16.XI

31.X
16.XI

31.X
t6. xI
3r.x
16.XI

31.X
16.XI

3t.x
16. XI

3t.x
16. XI

1952

3.51

1 .83

0 .86

0. 35

t .69

1 .30

1 .48

0.65

I .09

0.89

0.71,

0.24

0.43

0.28

1.952

1.952

1952

1.952

1952

1952

1 952

,1],il

i 952

2

2

2

2

2
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jh,rnr'rR, aJrerTeIrr

Ta6rtrqa 5 (upogormeuue)

Tl 
"rrro*.nrunl,qara I ,^ I,f##ff.-lrpn,.,un,.

I I Eocrrl 
I

34218 HeI * OII

3407 0II

3t.x 1.952

16. XI

3t.x t952
16.XI

Bce aaMesa[uff, ortrocfiquecff n oro]fiAecrBJreurrro trtuuafi, cM. B rlpeAr,rEyrueft ra6n. 4.

B ra6n. 4 gau:,;- cBeAeIItrFI o JIIIHIIflX (r 6nenqax), raauepeunblx Ha Cnexr-

porpaMMax, troryqeHubrx Ha crlenrporpa{e co crer{Jrfl}IHoft orrrtrHofi.

B ra6n. 5 cogepmatcr cBe[eHr{E o 24 xa:e:r.rtx ln 6reHgax Ha ctrexrporpaM-
Max, [oIyrIeHIIbIx c I(BapqeBLIM cfleHrpolpa{Ou,

(Dur. t. Iloncuurensnr,rfi prcyron R orrpe[efleggro napaMerpoa nontypa uuIlufi

FIa {zr. 2 upe,qctannellbl perpo[yltql1]I c11e6rpoB, iloilyqeHHblx c o6oItMI4

crrenrporpa{alrra. cneitrpsr a,6, B, e,0 noily'teHr,r r{a clemrporpar|te co cteH-

JrrrHrroft orrrprHoft, ctremrp e - c I{BapqeBLrM Cuenrporpa{ou.
B cBssfi c floilyrrerrHriM MareptraJroM r{eo6xo[zMo cleJlarl cJIeAyIoUee

o6qee BaMesaH[e. I-IeuocpegcrseHnlrfi BBrJIflI Ha ctreHrpol.paMMll (r[ur. 2)

o6uapymunaer I4cHJIIoqIlreJILEo aurf{yaurrft xapal{rep Bcex nuuuft rorJlorUe-

rrrrfl; troCJIeAHIte - 
BeC6Ma mIIpOHI{e lt nerny6Ogtre. ECTeoTBe}IHO, rlro Bce

3rO Co3[aer rpyAl{ocrr4 [pr{ [ocrpoeHtrI4 r(oHTypoB, oco6eHHo B HpafrHux

qaCrflx ItpIIJILeB JrI(HIIfi. Hall6onee nte peBHo paccMarpIlBaeMI;Iii: atli{eHr

(paBMr,ITocT U"t> firl:rr!:i4. rrpofl BJIfl eTcfl B yJlbTpa{tuoneronoft saoTr crlenTpa, rnc

Haquralor trepenpblBarbc1r II1HlzV- 6anr,ueponcnoft cepru{ Bollopo[a. floaroilry
R ynaBaur{Oft sacTtr CtreHTpa Bo3III{HaIOr TpyAI{oCrU B trpoBeAeHtrIl Heflpe-

pr,rBl{oro CtreHTpa, 11pOflBJISIOIqIISCfl OcoS9HIIO ctrJI],Ho EJIfl cIIeRTpOr.paMM,

loflyqeHHbrx c l(BapqeBr,rM crreHrporparporrt. CooTner:crseHflo BeJl?Iqv],flbr W7

nJIfl JIVHfrfr. 6anrntepoecHoft cepqyI cnegrpoB 1 I{aCcraouetr, troJIyqeHHLIx

C HBapqeBLIM ctrenrpo1.pa{oM, Hatr6oJlee o6pelteueurr oruu6naur.

5 usB, ItpbrMcfi. o6cepBar,, rou XI 65



(Dur. 3. I4suenenre UeI{TpaJIbHOfi OotaroqnOii trI{TeIIcIIBI{ocrvI r^o B 3aBtrcu-

Mocrrr or rJraBHOro ftBaIIroBoIO q.frcfia n BepxlIero ypOBHE IJIS JIEI{Et 6aJIL-

MepoBcr{ofi ceptrE tro crer(rpy, nolytreHHoMy t3.xI 1952 r. BefitrsrEa rto

trra tIg B3EraAJrs qeHTpa Jrw]Jnfr- MEHIIMyMa IlIelI(Ay AByI{fl oI{UCCfiOHIIInMII

NIaRC14MyNIar,l r{

/Z /J /7a

@nr. 4. tr{eNIeHetrue aI{BEBaJreI.ITrIofi mupurmr fifiHfrir W\ B saBllcuMocrl{ or
rJraBrrOIO r(BaIITOBOTO I:rrCrrA n BepXueIO ypOBIIfI nJlfi JILIIIEft 6anrrrlepOrCxOfi

cepr4r{ (crerrporpaQco crefiJrflHrrofi orrrl4nofi). Cllnuott cAeJrarr 13.XI 1952 r-
Befl[.r[Ha I( }r H6 }rueHllrreua IIB-3a IIeBO3IVIOE{I.IOorI{ npOBecTI( roq}Io
norrryp Bo BHertrHr4x qacr.Ex I{pBIJIbeB JIr4}lIrt (uaazvlre 6reH1). Jlnlianr

Hro u I-Iru Br(Jrroqaror 6uen4rr (cu, ra6n. 4)

()()



565 6 7 E,9 /l // /z /J /r /l /6 /7 n

@rr. 5. I4gMeHeHre D$BuBalrerrrr{oft uupanrr illr:r.frfr W^ c rnasrlll.M r{Barr-

roBr,rM qr{cJIoM z Bepxuero ypoBHfi Inq nltHuft 6anr,ueporcnoft cepru (rnap'
uesrrt cnerrporpa(p, cHr{IlIoH cAerIaE t6.XI 1952 r')

(Dr,rr. 6. trIgirrerrerrire nonrrofi fll[plrrrr rnilns. b (n nu/cetr) B saBIlCu-

r{ocTrl or rJraBlloro r{BaIIToBOTO qI'{CJra n nepxllel.o ypoB[r,l AtrI,] flrlErrtr

6anrueponcnoii ocplru (ctru,uoH cAe;ralr 13.XI 1952 r')

67 5'k
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Ha ocuouauaw ra6t. 4 v 5 6nnr uocrpoenu rpa{untr, [arcrr1tre xoA Be-

fluqtrH rto, wl u b s 3aBtrcr{MocTtr or rJIaBHoro HBarrroBoro qtrcra BepxHero

ypoBr{fl ilxfl nmsmia 6anrueponcmoft cepuu (r[ur. 3-6). (Dnr. 5 nocupouane-

neua AJrf roro, uto6rt cpaBHlrrrr peayJrr,Tarr,r, [oilyqeHnbre c o6ouM[ clrenTpo-
rpa{anrz.

(Drr. 3 MrrI paccMorptrM rreMHoro uogxe. r{ro x{e Hacaercrr r{BMerretrtrFl

BeJrtrqtrH TM; t b,ro BAecr, BHaqare (Arn ue6onrmux ru) y6uuaaue W7 a b c se-
lu.rr.rnofi z oTpaffiaer, rroBtr{Atrr(oMy, qeftcrnurennunrft xog Srrrx BeJrI[qEE

c rJraBHbrM HBaHroBbrM ur4ctrroM. ,[nr 6onee xe
Bbrcofi ux r{oMepoB cepvvt EaqzHaeT cHa 3r,IB aTr, cfl
II e p e H p r,r r I{ e .Ttrus]l-fr. coceAHrrMrr rru]dufl-

ur ropl rxe ceptrtr, [puqeM aro rlepenpr,rrtre,
6ea coMEeHErr, otrpeAeJrflercrI MelHaroMHbrM

[TapnoBcnrrM et]{exrorr, }Io He BpaIqeEI{eM

BBeBAbr. flocneguee Aa,fie trJrtr rrmnuir, c 6onr,-

[LfrMrl 11, OHaBr,IBaeTCfl SHaaItrTeJIbIlO Mel{ee

cyrqecTBeHIrr,IM.

I-Ia {rn". 7 -20 
BoctrpoIrBBeAeHr,I Herro-

cpegcrBeHrro rtoHTypEI nau6oree r4HTepecFrr,rx

twuuir cnexrpa 1 Hacczoueu. Ha r[ur. 7-16
Bocnpor{BBetreHo [ecflrr, unuzft 6anrueponcHoft
cepzr{ c corlyrcrByrotqnMtr arllM JrI{HI4stt 6nerl-

AaMr{, ua {ur. L7-20 - rrfrla:ilrfi neftrpaltnoro
reJrlrfl; rrocJrel{rrflrr Jrtrnnr{ - 6nenga rltrr,vit
I{eI r OIII.

Etan yme ymaar,rBarocr, B Haqarre crarr,tr,
.rracrofl[Iarr pa6ora r]r]rnoJrrreHa rrraBEr,IM o6paaorvr c qeJlLIo Aarb no BoBMo]r(-

Hocrtr nonusrft cueHtpo{otoMerpuqecrltfi uarepuail IJI;I gaunoft cfaan pas-

Burv.ft 1 Itaccuoneu (cu. ra6t. 4 r 5 r {ur. 3-21"). Jlltmr rpr Harrtrrlllu

SToro MareprraJra Ba 6olruoft flpoMe]fiyron BpeMeEr{ BoBMo}r{HbI AocraroqHo

IIpaBAOIIOlIo6nr,re aaxnrOrlegtrfl ItO illr q e CT B e ]I HO r.O xapaltTepa o xoAe

paSBrrrtrfr SBesAnr co BpeMeHeM.

BrueCre C TeM IIpetrCTaBJIfleT IIHTepeC CASJIaTI, pfIA I-IeHoTOpLIx o6n{ux

aayesanur,i o xapaltrepe crlexrpa 1 }taccuouel{ [JItr paccMarpr{BaeMoro flepl{oAa

na6nroAenuft.
7Ia {uII.. 2 u ra6t.4 nragno, qro creHrp 1 l{accuonev. \trfr yHasal{Horo ne-

puoAa xapar(Teprr3oBaJrcfl B ocHoBHoM HarI{qI{eM BecbMa rtrI{poHr{x ttusmfr

rrorJlorqeHrlfl, ?Iany.renre [ptrCyTCTByeT B flBHoM BIIAe TOJIBI{O B JIUHILfIX

I-Io, Hs, H^, u 5876 HeI.
Oqenxa c11eltrpaJlbuolo HJIacca BBeBALI sarpy[Heua o6rqeft pasMblrocrblo

Bcex Jrr{Htrft uorJrorqerrr4fl B crrenTpe 3BeBAr,I. Iloeroruy ranafl oueHHa [oJr]r{Ha

IrpoI{3BOAtrTLCfl Ha oCHoBaI{trII trSMepeHIILIX AHBIIBaJIeETIILIX m]11p7l., w7.

flo Aocraroquo 6orbmoft eHBrBaIeErIIofi rnupl{He tvntit 4649 CIII, OII
MolnHo Bar(Jrlorrr4Tb, rrTo crleKTpanr,gr,rft Hrracc 3BeBAbr AJIfl AaHHofi rlaar,r ee

pa3Brlrtrfl He Mor 6r,r:rr, uonuAllMoMy, 6onee uoaAlrtrM, qeM Bt. ,(anee, raa

Hamlrx AaHHbrx cJreAyer, ,{o wt gna nuuuit 4649 CIII, OII r 43BB HeI oguoro

68

'J)xr. 7 . Itonryp rnuzr H*
no cr{r4lrr(y 31.X 1952 r.



@ur. 8. Houryp rraurr I{, no clrlrxtI{y 2.I 1953 r.

(Dm. 9. I(onTyp nunrn H, ro cruMxy t3.XI 1952r.

@nr. 10. Itouryp rrailr.ru FI5, 4090 OII, PIII , PII n 4L18, OII? no cur{Mr(y t3.XI 1952 r.

ZJI

tDrr. tt. I{orrtyp nutrttz If"ro c}Irntlty i3'Xi 1952r.

20 I

ZO/04
/.0

n9

0.8

a7

/J/0h
t0 Vtl
u./

@ur. 12, Hottyp aurlrar FI, ro clrtrMl{y 3t.X 1952 r-

69
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I/0
/.0

0..,

0.8

a/

@nr. 13. t(outyp nunr,ru FIn no clrtrMny 13,XI 1952 r.

@ur. 74. Houryp rrurn I-I,
ro currrrrty 13.XI 1952 r.

(Dm. 15. Itouryp trruHrr H*
no currMr{y 13.XI 1952 r.

\/

ry
l0t

/0 I
(Dnr. 16, Itouryp 6nen4u (Hru * I 3705, HeI)

Iro cHtrMI{y 13.XI 1952 r.

70
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Otur. 17. Itorrryp ruuutl
I5876, IIeI no cr{ur,Iriy

3t.X 1952 r.

Or'rr. tB. Itorrryp nvrun ).4477,
IIeI uo crrrrrty 31.X 1952 r.

Or,rr. 19. Itorl:yp Jrrrrrru ),4026,
IIoI rro crluMny 13.XI 1952 r.

0[
<Drr. 20. Itontyp 6nen4rr
+ 3819, IJeI) no cutrMr(y

204

/0 I
(r 3817, OIII +
t3.XI 1952 r'.

ry
,:rl

\/

71
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)i Bropoft. 0ro raftxie yHaBLIBaer, qro clleHrpanl,Irrrft HJracc BBeB[r,r rre Mor
6rtrn 6oree rroBAHr4M, qem 81. FIa Hnacc Bt yxasrrnaer cpaBHeume* r-:rtrfi.
41t77 Hel w 4649 OII, CIII. Ha nnacc 81 ynaar,rnaror, r-raroneq, tr Apyrue
cner(TpaJrr,Hr,Ie HptrTepIiII{, xoTfl, ItoHeaIHo, TorIHafl oqeI{Ha CtreHTpaJILHOI.o

HJIacca BarpyAHr{reJrbrra trB-3a paa}rr,rroro xapanrepa ;nttr,wfr, TaH qro BeJrr{-
.ruyy W7 AJrfl c n a 6 r,r x ilwrruir otrpeAeJrtrrb rpyAlro - cna6rre JrtrHr,rtr 8006-
Ine rpyAHo o6napyrrurr. Opueurr,rpoBoqHo MoI(Ho cqrrrarb, rrro crleHrpanrnurt
HJracc 1 Haccnorez B noHrle 1,952 r.6r,rn Bt. B qacrnocu4, tro psAy rrpr,rBHa-

ftoB MaJro BepoflTr{o, qro orr lror 5r,r cooTBercrBoBarr HJraccy 80.
B racroarqee BpeMs rrpe[floJlararor, qro uplr.uruoli pacmupentrfl JtilHtlir

B clrefirpax Be-eseag rBJrrercE BparqeHr{e BBeB[Br. I]auz [ar{Hr,re n o6u1em

rroATBep?fiAaror sry rurroreay. OAnaxo cpaay ,r{e clregyer orMerr4rr,, nro rrpr
tr3yrreHtrtr paccMarptlBaeMoro Botrpoca Jrv]}],]1.fr 6amueponcxoft cepuu He AoJr-
xrHr,I trptrHl{Mar},cfl Bo BrII[MaEtre. Eee coMrreHr4rr, ux r{pbrJ]bf orrpeAeJrFrrorcfl

B ocr{oBuoM Me}fiaroMtrbrnr e{r}enrorr,r Illrapxa. I4cmrro.rus orv ilnnfrv, Mo}nHo

BaMertrTL, qro ocrailbHble JrI{Hutr ctrer(rpa 1 Hacclroneu (yurrunafl Tax}fie
Jrtlnfrv", He BoctrpozaBeAerrHr,re ua t[rr. 18-20) o6uapymunarcr o6quft xa-
panrepusrft BtrAr otneuarorqzft B ocEoBEoM runoreael Bparrlerufl BBeBAr,r.

Illuprurr b pta Bcex arr{x tlrrmfr He cEJrbEo orr[sarorcfl npyr or Apyra, ecJrr,r

yqecrb, qro Boo6rqe sa{ruHcr.rporarE, rosuo Hpafiuue roqntr HpbrJrbeB nttuwh
BecbMa rpyAr'ro. trllcxnroqas JrrrHr{ro 447 I HeI HaH Jrrrur{ro, o6nagaroqyrc, ro-
BrlAuMoMy, 6onrmoft co6crseuuofi mupunoft, Mbr rroflyqaeM tro Aecrru JrtrHtrflM:

4649, 4640, 4475, 4388,4751, 4744, 41"L8, 4090, 4026 yr 3820 ra6n. 4 cpesurorc
BeruqtrHy 6 au 660 HM/ceft.

Ecnu cqzrarb, qro trptrMepuo oAuuanoBa.s BeiltrrruHa 6 Ang scex yr(aaarrHr,rx
nur,wft o6ycnonneua reM, qro otrpeAerseurrft BpaqeHtreM Houryp ropaa[o,

mtrpe ucrzHHoro Hor{rypa (6ea npaqenun), ro B6ilrstrHu * = 330xru/cex

gaer upu6nu)fierrHo Berrlqrruy usini - uanurrft uapaMerp, xapaxrepzayro-
qrft aparqelrr{e 3BeBAr,r. flpan4a, tracrr, EB rrcfloJrr]BoBarrrrbrx Aecfrv" nlzrrr:zit -6nerlgsr. Oguano, onycr{afl artr{ Jrrutrr{, Mbr Bce paBuo trpr{xo[[r{ npm{ep[o
n roft rxe ouenne BeJrtrqr{Hbr a sin l.

Bo:rcmoft trIrrepec upegcraBJrflror JruFrr{rr 6arr,uepoecxorl cepuu B cnenrpe,
BBeBAr,r. B nepnr,rx rpex trB uux, Ffo, Hg, Hr, eunccfrfr ua6nrogaercfl Ir e -
rrocpetrcrBoHHo. OAsano Qur.3 yxaar,rBaer flBr{t;rM o6paaou Ha ro,
qro AonorutrTeJrbuaf aMuccu.fr B qer{rpe twsvfr. HasuHaer crauoBr4Tbcf cyqe-
crBelrHoft, IIaqzrrafl c BerrrrruHbr ru : 6, T. e, c fivr:c,:/.m I-Io, 3ro upeAloJroxe-
HZe IIOJIIIo0TLIO troArBepll{Aaercfl u pa3iltrqueM B BIIAe l{ollrypa H5, c o4l{oft
cropoEr,r, u noHrypaMv ilwswfi" I-I", FI6, c gpyrofi. B ro apeun HaH uerlrpaJrb-
Er,re qacrE [rrt]F.nr4 Ho oqetrb nJrocHtre ({ur. t0), HoErypbr nmnvfit Hu u FI6

(rplrr. lt w !2) wwercr B qeHrpe AoBoJrbHo peBno Br,rpalr(eHur,rfi nuuuruylr.
Illzpzna r,.u:uvfi. rrorJrorqeHtrfl 6anrueponcxort cepzu Ans nuuur,l:

FJ1, H6, H", H( BtrJrorr, Ao Hro (uocne qero Eaqr{raer craHoBErBcff cyrqecr-.
BeEEbrM 6neugzponauue) uanauoro 6orE,rue roft muprnnbr, r{oropafl [oJr?r{Hai

* Coorsercrsyrorqafi oflucarerrr,HEri rtarepran Aocraroqlro uo4po6r'ro ranoaten n [3]
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orpegeJrflrr,crr Bparqeuneld 3Be3AbI. floerony saz6onee BepoflrI{bIM (laxroporu,
orrpe4eJrrrrcrqrdM rrpoTfl)l(enrlocrr, Itv:uttft 6allueponcnoft ceprlu, flBJrflercfl, nart

M6r yxre yr{a3r,rBaJrtr, nlemaroM}Ir,Ill a{{enr lllrapna. Ecrecrseuso? qro rlpo-

BecTr[ coorBercrByrou{rle pacqeTrr cefiqac r{eBoSMo}r{Ho, m6o HaItrtr cBeI(eHI{fI

o rpzaruecmr{x ycJroBlrflx, rocro[crBylorqlrx n arnnoc{epe 1 Ftaccuouetr, rroxa

erqe BecbMa cr(yAHr,r. OAnaHo ItrI4plrlra :nw:uvfr" 6anrnreponcxoli ceprau B crlenrpe

1 Ftaccroueu noo6rqe He clrJrrruo orJrllalaercr or rnlrprrrrbr xurrwit Samueponcnoft

cepv:r B ctrenrpax o6r,r.rubrx BBeBA coorBercrByroqero n;racca. IIro5r,I ctreJrarr,

aro 6oilee IrarJrEAHbIM, trpllBoAltlrvl na (xrr. 21 xonryp r:u:ulrtr II, n cneHrpe,

@nr.21,. Cpannenae Horrrypa nuuull H; B cner{rpe yHaccuoneu (xpuaar .I)

c r(oHrypoM rrnrr H, B cnel{rpe I Ile{en f(Hpruan 11)

1[taccnoueu, tr oAl{onpeMeurro B crlexrpe p I]e$en [1r], aneaAu nnacca 81*
Mrr urgum, qro mupuur,r o6e[x nwttvtfr, rrpanrtrqecxtr oAtrrrar(oBrr. Ecnu xte

yrrecrb S{{eHr Bpauerrtrfl, ro BoBMoE(Ho, uto o6a Horrrypa oHa}Hyrcfl Becr,Ma

6nmzrtuwvr Apyr H Apyfy. HaHoueq, ctrenrp 1 Etaccuoueu, Bo3Molntro, trBJrser-

cfl ar{oMaJrr,rrblM tr TeMrlepaTypa BBeBABI Mo}ner onaaarbcrl 6otee nuanoft, qgv'

Dro coorBercrByer Hnaccy 81.
S4ecr Mbr orpaHi.{qu'lrucb caMbrMu r(parRIrMI[ BaMerraHuflMr{, cBFTBaHErIMLI

c [oilyqeHEbrM ctreHrpo{ororuerpuqecHl4M MaTeptraJIoM. Bonee uogpo6uoe

r4ccJreAoBaure $rauuecxofi cropour,r Botrpoca 6y[er uponeAeHo tro [oryqetrI4r
locraroqHoro Marepr4aJra r.1 [IIfl Apyrlrx (aa paaaurua 1 Haccmoneu.

Jlnrcparypa
1, B. cD. I a a e. tr4an. Hpi,rucxot acrpotfra. o6cepn. l, t. L, 59, 1947.
2. It. M. It o n r,r n o s. ?Ias, Hpr,rucxoft acrpo$raa. o6cepn. 71, 44, 1,953.

3. Handbuch iler Astrophysik, V, {. I, cra'rrx I(eptuca.
4.E. G. Williams. Ann. Solar Phys. Obs., II, u. II, 1932.



AHANEMI,Ifl HAYH CCCP

,I 3I] I1l C T I,I fl Ii llbl XI OItO fi A C T P O O ?I 3 }I !I E C }t O fi O E C E P B A T O P M }I
ToM XI, 1954 r.

o0T0SJIE[(TPtr{TIBCI(r{E BEJrtrrqtr{ilbr fIPt(r{X OttOPHbrX 3BE3I
Anfr ooToMETPr4r{ TJTAHET

E. It. Ewnottoaa,

B nacrorqet pa6ore olpeAeJreHrr tr npnBeAeuEr K MerfiAyrrapognoft (poronuayarluot
,cr{creMe (poroanexrpruecntre BBeBArrr,re BeJruqrrrrrr 59 xpnzx BBe3A; olpeAeJreHr,r rax}r(e rrx

t[oroarexrpuuecxue qBeroBhre gr{BuBarreurrr, .(ra yqera nourotrIeurrrr cBera B aeMrroft

arruoc(pepe rrptrMerrfiJrcff MeroA BErpaBrltrBarruE nrearuocSepnrirx BeJrrrqtrrl I{ r{BeroBr.rx

Dr{BtrBaJrel.rroB. Cpe4ure ouru6xa r{araJrora AJrfi BeJrtrqtrH rr AJrfr qreroBr,rx axBrrBaJrerrroB
'or{a3aJracB pauroft + Orn.0{.

Orrpeqerenlre 3BeBAHsrx BeJruqlH frpr{rrx oflopH6rx BBeBli, Heo6xoAI4Mr,r x
I(Jrrr +oroMerprrrr nJraHe'r', 6suo rrocraBJTeHo no npocr6e llnanernoiir noMrlccl,rtrr

/\crponoulrqecnoro coBera AIl CCCP. 3ra pa6c-rra npeACraBJIaJIa raxlltc I,I

cail{ocrotrrcJrr,rrblii McroAr,rrlecfirrr"r rrrrrepeo, flB.,rflflcb rrpol(oJr}r{crrl,renr r}yrrAa-

N{OHTaJrrrI{LIx onpel(eJrerrr{ii aneaqur,rx IleJrr,rrrlrrl, IIallarrlx aBlopo}I npu cJIeIirpo-
rporonre'rpnr,r Co;urr1a r JIyHr,r It]. 1l aracrlrocrrr, J{a oclroBaunn 6onee o6urlrp-
Iroro Ha6rrollaTcirrrrroro Marcpr,raJra 6r,rlo necu,ra cvrqccrnelrrlo ycraIIoDLITr,

TortHocrl, c ltoTopoii Mofyr orrllc/{OJrfIrrrcfI BHeaTMocrfepulte ]leJlI,IrII{}r1;I 3I}c3Il

c yqcroM rrorJrorqcrrfirr cBCTa s Bcllroft arlrocrpcpc l,rero;1oM Rr,IpaBrr[BarII4tI BIre-

arNrocrlicpnLrx Berrr,rqrru aneau Il -3].
fla6nroAenr,ra rpor.rBBoldr,rJrrlc,r, n 1951-1952 rr'. B CrrMer3c BBCBA]IIIM

eirerrpo{)oroMerpoNr, ycraHoRJrerrHr{}'r Ha 2OO-urrnuuerpoBoM r,IC}lI{cr(oBoI\[

lcJrocftorc cr{creMbr MancyT ona 141.

llplruerrerrlrc cypr,Malro-rle3r{eBoro r[otoyuno]r{r{rrcJrl (rr,rna O3l/-i7)
B COIIETAIIIU CO CBETO+}IJII,TPOM GG-L4 AAJIO BOSMO}I{IIOCI]b NOJIYIII{TI, BEJIIIIIIT-

FrrJ 3Be3A B Cr{CTeMe, 5nnanoii n rllotonuayarLHoft. I.Iocxonr,Hy IIJrfr orrpeAcJrcrrl{fl

rrorJrorueHr{fl crreTa e eeMrroi,i arnoc(repe \r AJrtI [pIrDeAeIrI{fl noryalcfl-
H6rx BrrearN{oc{)epHr,rx BeJrr{arl,rH BBe3,l1 n r{c}r{Ayrlapolnoft t[oronlreyalr,norYt
c r{cTeMe Hy}ruJo SIraTrr uRcToBI)IC Drtr]l,rBaJTerrTr,r 3Rc3l(, na6nrogelrr,rfl BeJrI,ICb

taxxre rr rrcpeB cmrwit cBero{urb'rp l3G-28. ,I{nn yuera r3r{crleHr{fl r[ioroucrpu-
TIcCHoJt qyBCTBI4TeJII,HoCTII anrapal.ypLI ]TCc HA6JTIOAEIUIA [PI{BfI3I,IRAJ1tr4CI,,

rt;rrt o6r,t.rno, H lta[l{oarrrrBrroMy tforor,rcrpu-recrioMy craH[apry.
Cnltcon co/Icp)l{rrr 59 esea[ J\o 4", orl{ocflIurrxcfi n uoBI(HI'IM cller(rpaJ]1,-

rrbrM rr(rraM (G - K). Itpoue roro, Ha6JIlolaJrocb Ircclto.rrblto 3Be3II Xpvrl{x
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cucnrparblrr,rx rr,rrroB, Heo6xo/(uN{r.Ix AJrfl rIpI,IBa3ItI{ K Me}I{AyHapoA}IoIl rforo-
nu:lYalbHoi,t cr{crcMc.

I{aH orneqeHo Bblrtre, yqer rlorJroqe}rl{rr cl}cra R 3eMlroii aruoc{repc upo-
lI3BoAI{Jrcfl MeroAoI\[ B],rpaBrrI{BaI{r{fl nneau,rocr[epHr,tx BBe3AIrr,Ix r]eJr]rtlr{rl,

xo'r'opr,rfi Mr,r rrpeAnonaraer{ n3I]ccrHtrI}I, orcl,IJIafl lrHTepecyrcqflxcfI rt YI{a3alr-
nor)t nr,rmc Jrrrreparype.

B na.recrse crarrAaprHr,rx BBoBI\ Srtlr,r ur,r6pauu p Opna, 1 P"';,6 r,r 1 Bolo-
naca. Bucaruocrlrepnr,rc BCJrnrrr{Hr,I [Byx ]repBbrx 3BeBA orrpeAeJraJI]Icb IICBa-

Br{cr{Mo, no rloBroprlrrnr rIa6nrogeHl,IflM lrpotpaMMHbIx BBeB[.

13 rrepnyro oqepel{b 6rrru nonyrreHbr r}Hcaruocr{iepnr,re uBeroBble aItBr{Ba-

Jrer.ITrrr ua6nroAcunbrx BBo3A, noroplrc rrco6xogr,rur,t AJrr{ IroJIytIcrIL{fl 3BeBAIIr,Ix

BeJrr{qrru. 13 nactonuleft pa6ore, co[ep]fiailIeii ua6trc4erll,Irl BBe3A rnms 6nue-

Hlrx clel{TpaJrbFu,Ix ruuoB, Mo}ItHo BrroJI}Ie o6ocric,nar.tuo fIoJIo}Iil{Tb, aITo ReJIIT-

darrrlrra T : -Ad , oflpellcJrfll0qafr SaBncI{MoCrr, (lattropa UBeroBol'o norJlorqe-

1g-rrg ct or uBera BBCBA C, ,rBJrflercfl 1fooroflrrHoil senu.r[Hoii. I4a lIa6nIo4enuit

1951 r., Br,rrroJrrleHHl,rx co cral{Aaptrroii l;ncegoit 1Prr6, lr ua6nto4enui\ 1952r.
co crauAaprrrorl eneagoft p Opna, Buarlellllfl T oltaBaJrl{cb paBIrIJMu 

-
0'".067 + 0'".066 .s 

- Qtn.069-l-0*.011 cootsercrBeHllo. I]nerooure artruBareu-
I'br, rroJryqeHrrric Il 1951 r'., 6rrnrl rrpuneAellr,I It crrcreMe 1952 r. rro tliopmyne [3]

C3'":"*pC\'"*pLCo\,
Ttrc CBi , C31 - nneatrrloc{epHbre uBeroBEIe DttBIrBaJreHrbT, orHocElql[ecff

n cucreirartt 1951 u 1952 rr. coorBercrBenuo, ACo - ouu6Ha ao nuearuoc{ep-

TroM qBeroBoM Br(BtrBaJreHre craH[apruoit areagrr lgSL r. 
F(2.)

t tl _ _rT4

oTrromeHr{e Macc BoB[yxa, Ha fioToplux Haxo[I{JIIIcE, B MoM9IIT ua6nrogeuufl [aH-
rrafl BBeBla !I crauAapruas. Clrctevy 1952 L, ocuoBblBalou1ylocfI Ha sHaqu-

TeJrbrro 6otrruenr Ha6rro[arerbr'IoM MareplraJre, Mr,I [pIaHflJIIl Ba oclroBHyro

{yn4aueutaJrbHylo cr{creMy.
gracnennsre BHaueuufl rtoa{{nquenror {oprvrynrr (t) 6unlr I{eBaBI[crrMo

olpeAeJreHbr [nn o6oux [pI{MeHflBItrI4xCfl B 1951 r. craHAaprHr,rx 3Be3A. B pe-

ByJIbTaTe Iloflyqtrflflcb cJ]eAyloque, [paHruqecHlI ro]ItAecTBeIIHbIe peAyKqI'IOE-

urre rpoprrrynrr:

ci?.: * o"'.0041 0.953 c3|-o.o{5r1,

-1- 0"'.016 +: 0.001 -l-0.017

C'i'*: + 0-.063 + 0.951 Clil*-'0.017"q,

-l- 0"'.023 1- 0.0i2 r-0.023

rrcpBarr r{B ltoropllx o'rHocl,tl'ct{ It na6,nroler'urnlr co craH[aprHor"r .sHcaAoi,i

1 Pr,r6, a Bl'opafl co aneagoi,iL p Op.'ra. I{ax BI,I,qIIo }r3 {oplryn, uBeroilatl
cr{creMa 1951 r. BecbN{a 6.truama I{ clrcreN{e 1952 r'. (p 6.ur.rano n c;lr,rlrtlqe)

r.{ uHcarNrocr[epnr,re qBeroBr,Ie DHBJ4r.]&Jr.clrrJi crauAaprrrr,Ix SBoBA olrpc/{ea:ICIIr,I

c or(l,tlralioltoil crenenr,to rorrrrocrll rr il{ocTarorll.Io 6mlano H l,tx ttcrJIHtr.t;IN'I

/o

(r)

(2)



aHaqeHLIfM (uneurr pACo uarr,I m 6nuetu tro nennulrue). Oxouqarenr,ul'te

3HaqeHr4fl IIBeroBbIx SnBI4BaleHroB xpI'{BeAe}I6I B ra6Jr. 2'

Buear.ruoc{epnbre BeiluqtrrJbr BBeaA AJrfl cr{creMbr }fieJrroro tlunsrpa 6r.rr
flOilyqerrbl TaH]Ite [pIlMeIIeHtreM MeTOAa BbIpaBIItrBaI{ufl. Ha ocuoBaHtrI[ tro-

BTOpELIX Ea6IIoAeHtrft ogulrx tr rex E(e trpoIpaMMHLIx 3Be3A 6lrnu cOCTaBJIeI{LI

ycJroBrrlre ypaB'e,r{fl AJIfl otrpeAeJleul{fl Berrtrqzubl T,n : #, Aaloueii

BaBr{czMocTr '{artr:opa trorJrolqeutrfl oT qBeTa SBeBAr,r [JIf ctrcTeMr,I ]r{eJlTolo

{mtrrpa, I{ BeJII{aItrHLI dmo - trotrpaBxl{ H [ptrIIfroMy upr6nuxtelIHoMy 3lla-

qeguro paSr{ocrtr BeJrrrqEH t}orouerpruec1oro crarrAapra v craug,aptuofr

BBeBArI ([L], crp. L21t)

L*| *r- Ldo,*r: (\z - rlr) D,nor, * (Co* - Co) {F (r*r) - F (r*r)} l. (3)

UIa 44 ycJIoBIIbIx ypanireulrfi A:lx, L952 r. 6r,rnu troilyqeubl suaqeu[fl Tn{ :-
: 

- O*.021 -F0-.018 v.brno,*: + 0".068 + 0"'. 0t8,uo:mayscb noropr,IMlll,

Molnuo 6trno uaftrlr trcTllllurie pastrocTl{ sBeBAHLrx BeJII{qutr cTaHAapTa I{

sBesAbr no {oprvrylo

Lrn'n*: L,ms* * 0-'06821 + 0^ -021. (Co* - Cs) F (z*). {4)

Heeua.r[renr,Eoe quclro ycJroBHr,rx ypanuenuft (3) giln 1951 r. [aJro I{e[ocra-
Toqrro Eale]fiIIoe otrpe4eIIeHue trapaMerpoB {m I,{ 8lrz6*, BcJIeACTBI{e alero

loryqegubre c DTI{MrI 3]raareutrgMr{ sueatlroc{epHbre BeiluqtrIrbl BBeBI He Mor)ir

paccMarpl{Barbcfl HaH }reSaBtrcl,rMaa {yu4arueHraJr},Harr ctrcreMa.

Pegyxqur Ha6ilro[eHzft 1951, r. n {yHgaMeHrarrr,Hoft clrcreue 1,952 r.
Molr(e'r 6urr ocyrqecrBJrena uo tfopuyre, aHaJror[uuoft Sopn'ryne (t), so or-
HogflIqeftCfi I{e H qBOTOBLIM AHBI{BaJIeIITaM, a H SBSBAErIM BeJIIIquuau. OCra-

rroBrlMcfl Ha oroM HecRoJIbIto floApo6uee, ra11 HaH B EaIxef,I npeglrgyrqeli pa-

6ore It] Boupoc o [pr{BeAerrw cvcreM BBeBAT'rbrx BertrqtrH Ee paccMarptrBaJlcfl.

COo:ruOuenue MelItAy BBSBAHrIMII BeI1lqUHaMtr, OTIIoCflqI{MIICE It AByM He

cJrr{rrr(oM paBiltrqHrilM {yn4alrestaJIbHbIM {otonlerpuuecxllM ctrcreMaM (1)

tt (2), Moll{er 6rrrr npegcraBJreHo tloprvrynoft

LmlR.:t*EP +n {bmx*llCo*, (5)

rAe z olpe[elrfer pasHocrb HyJIbrIyH]troB 9rl[x cl4creM, b gaet ypaBrreHtre flp-
r(ocrr, f - ypanueuue rlBera, Co* - qneronoli 3I(BEBaJTeHT 3BeBAr,I.

B cny.lns {oroaneHrpr,rarecmtrx Ha6rro[enr4fi, ror4a crporo co6flro[aercfl
EpotropqtrouaJlbuocrr, Melr{Ay ua4arorqefi cBeroBoft aueprueft fr or6pocolr
crpeJrr{E raJrbBaHoMerpa, ypaBlreHtre flpnocrl[ orcyrcrByer, r. e. b : 0.

Torqa BbrparfieHre (5) uprMet nzg

Azzfp :4n 
51) + n * fCox. (6)

Ecrz nnearuoc{epume BBe3[EbIe Beilllstrrrbr za[* uepnoro treprotra, B Ha-

rtreM cryqae BerllqllHr,I t95t r,, He fBJr;rlorca {yu4aIvreuraJrbHblMz, ro B ypaB*

rrellur (6), nrrrecro L*t*, cJre[yer troAcraBl{rr,
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A'['] : L*'*) *^q\mo - Et (co* - cs) F (z*)'

14 ror[a onorqareruuoe EcnoMoe cooruoltrentre Me]fiAy cucreMaM4 6yget

(7)

(8)Lnlf;*: A.'[? -l n * fco* * Timo- DT (co*'- co) F (z*)'

?Iuer qOCraToiIHoe qtrCJIo BBS3A, na6nrOAeunux n o6eux CtrcTeMax, MolItEo

cocraBl{Tb ypaBEeI{IIfl (8), peman Horoplle Mero/{oM HaIIMeIIsmIIx I-(BalparOB,

safiAen Bce HetrBBecrHLIe BeJII{qvrtann, f , Eruo u 81. fipr uonaoqu {oprrtynrr (B)

MolnHo uepeftrr or na6nIogenzft, nrrnofiFleHHLlx B ctrCreMe t95t r., H ctrcTeMe

7952 r.
He6onrmoe aIucJIo ycJIoBHIJx ypanueurft (1.4 gxfl sBesALI t1 Pl"t6 n 17

lIJrfl BBeBA p Opra) BacraBtrJro uac npene6peqb BecbMa He3uaq[reJrr,r{r,rM Iro-

cJreArrr,rM qileroM tr olrpeAeJltrTb trIl4m6 trapaMerpbl n, f v, Bmo,

B peaynrrare pertreHzfl crrcreM ycJroBHr,rx ypanueuuft (B) 6unra uaftnesrr

ore[yrcrqre peAynurroHHr,re t[oprr,ryrr,I:

L*E'*: L*?,'**o*.293 + 0.0t4co* -ff"'02211,
-i- 0-.029 -F 0.013 *0*.027

Lm.f;z : L.?,1,- 0*.310 + 0.020C0,F -0*.022q.
-1- 0"'.0i,8 -F 0.008 -l- 0*.016

flepnan trB r{trx oruocr{Tcg x na6nroleru{flx{, Br;rrIoJrHeIrr{rIM co craHAapr-

noit aseegofi 1 Pm6, a Bropafl - c p Opna. pru t[opnryJlbl IIoRasbIBaIor' qro

BeJrtrrrr4r{br o6evrx craHtraprrrrrx BBe3E 6rrrt oupe[eJrennl c o[I{HartoBopl omr6-

mori Emr*,a qBeroBarr cncreMa t95t r. rroqrr{ rre orJluqaercrl or ctrcreMbr L952 r.
Tlarreueure EyJrbrryur{Ta Mo}ner 6rrrr o6ycnoBJrel{o r{BMeIreEtreM orpa}neil[a
BepHaJr reJrecxolra tr traAeHI4eM flpr(ocrrr rlotouerpu'recxoro cranAapra.

flOnyuennrre paanOCrr Anzo,p BBSBIHLIX Be;1rtqrag ll {otorterpU'recxoro
,cranAapra 6rrnu npuee[ellbl II ]IyJIbIIyHItry II 1uHaJIe Me]HgyHapopuux {oro-
BtrByaJrbubrx Betrrr{arrarr, Ft corxaneuraro, uara6oree upniuoft cnoco6, ocnouanHsrii

Ha rIptrBfIBIte H BBeBAaM Cenepnoro IIoJIFrpHoIo pnga, 6r'rn He[ocTyrleu AJITI Ha-

mero UIICTpyMelIra I{B-Ba yCTpOftCr:Ba oTHaTHOft ItpbIItrI{ IIaBtrJILOHa. [O,
rrpr{Be4ertrfr K ,uerngyuapoguoft $oronrayanruoft ctrcreMe na6nroganuCl

BBeBAr,r, Ber4rrzur;r Hotoprrx6urnr orpeAeJreELI Srreuort t5]. B ra6n. t gaur,t

HoMepa rr crenrpr,r Brrrx BBeBI rro Ha'rafloryFID(rpa{rr trepBarr n ntopan),paa-
rrocrn BeJrr{qur{ BBeBI co crarltraproM -L*o* (rpaQa tpetra), UBeroBbIe EHBI{-

BaJrer{rbr n nameft cr{creMe Co* (rpar[a unran) u {toronusyaJlr,Hrrle BeJrtr'rqtr{Hbl,

orlpeAeJlel{Hrre Srreuom (rparpa cegrnran). Ha ocrlosanttv Drvx gauurrx 6r,rno

Br,rBeAeHo cJregyroqee coorlrolreHlre [JIfl rlepexoAa or: o4uoli cl{creMbr rt trpy-
ror,]:

*eo: Lms* * 4*.76 - 0.08C0*.

-l- 0*.01 -l- 0-'01r

(Doprwyna (10) o6ecueur{Baer peAyr{qrrro Bcex Hartrr{x ua6lroAer'ufi rt ltexrg,y-

rrapoluoli r[orowrayanr,uol't cI,ICreNIe. Pegyqr,rponanr'rnre BeJrr{tII{Hr,I ,[aHrr]

n rparfe .rerseproli ra6l. t.

(e)

(10)
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rk:o6sr AaTb BoBMolltl{oCtL, B CIIyqae HeO6IoA}iMoCTrl, IIoJIytll'115 l'r

Mclrtl ()rHap o[rrr,rc r[ororp a (tr,r-recrtr,rc R 0JlrrqltHbl, IIRcro B];rc SItBlIB a JIeI11'Ll

3nea4 C,r* 6surn upnne[e]rbr rt x{e}H[yrrapoTlnori cltcre]\[c rrolta3areJ]eii qnc-

ra C'n .

'fartor,i flepexo[ 6r,rn ocyulecrBJrerr [pI{ Ilor\4ou\[ rpafualecltoro corocra],]Jrc-

rrr[fl l]]IarreH:.afi.Cs.*. co 3l{arlerrrtflnr (/., 3r-r'eHa,nptrBeACI'II]r,IMI1 1l Docl]'Ioii lpa(ie

ra6n. 1. Ogrrano rrepexoIt olpe[errrJrcrr coBepItlerlrlo HeIIa/Ie]ItFro nJIfl Iral{-

6onee rtpacHr;rx 3ueBA, rrocrtoJrbny c[]lcon 3r'rcsa Irc co1[cP]r{I'lT TaItI'Ix 3Belli(

ll0craroarEoii rpnocrlr.

finn uony.rcHr4fl xorr{ 5u ripn,ilrnr{olrlroro xoAa xpnnoli B o6racru 3Be3iI

c 6onr,munttr uBeroB6IMI{ altllrrBareHTaMll, 6r,Iru r{crloJrbSoBaHr,I aler],rpe 3Be3Ar,I

rroBAlrr,rX TlrrOB Ilt3 TpeTlCIo CnlICHa SJICItllpOItOIIOpI{MeTpI{qCcHOIO HaTaJIOI'a

IJ. E. llttnorroBa [31. NiextUyuapoArrr,ro rroltaaarcJrlr rIBera 3rl{x ancaq 6r,tlr,r

Br,rqlrCJrelrrr rro rpoprtylc, IIpIlBeiIeHIIofr B aroIl pa6ore. IIccuorpfl Ha aro,

AJrfI HecItoJIbI{I{x HaId6oJIee I{pacHbIX SBeaI( IlOilyt1111r, peAyl(qlllo IIe yAaJlocr'

I4cuoltaonauurrr,:i uann rpatlir,n nprlRel(err ua dllr. t, na rtoropoir nepcripe-

tqerrrlslMlt I{py}HHaMr{ HaIIeCeHLI 3Be3[],I, B3flTLIC IIB I{aTaIIoIa T-IuHonoaa'

ColocraueHrlc {oroBrr3}&Jlr,rrrJx DerurrI,IH I,I roltaBarclcli qnera, rroJryqe}I-

H6rx rraMr[ 14 Sr.rctrou, ror{aablBaer 71ocraroaluo yl(oBJIerBoprrreJlr,floe corracllo

Meinn y o6o ptIr.fil pf AaMI4 rra6nro4,enr,'rtli.

Poeynrratr,rHaIII[xHa6IIOAOHLT'1 CRSASIIIJI B Ta6JI. 2, r no:rOpOrl npUneqenr'r

lrogJleAoltarelrllo uopflAl{ollblii goucp CII}ICIIa, IIoMcp ltaraJlora II.D, ualua-

rrtrc 3ue3l(r,I, aHIlaropI,IaJIEIIbIe I{oopAI,lHarLI 1900 r., clleltrp IlD, oupeAeleu-

rrrrre llai\,It{ 3BSBAII1 Ie BeJIIrtIl{HLI B Mo}I{/\yHapoTlnoI:i rfotontl;yanLHol"I cr(creMc,

cpo[H1,re ouI,I6It]1 I,Ix olpCAeJIeIIIrfI B oorblx /IoIIfIx 3BeBAIIoii BeJIuquHLI,

IIlroroIl6Ic e6BlruarcHTbI D Halrreit crlcrcMe c lrx ourr'r6nali'Il'{, qllotrro Ha6rlo

ilcuuil rI uoJryqclllrbrii lvleffi[yHapo7lur,ri'i tloI{aBarcJIb qBera.
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Tom XI, 1954 r.

fi ltollPocv oli ACCOIII{ALII4I4 B CItOPIIflOHE

fr, M. Itomat,,coo

paccrogq11c [o accoqna4rr4 Bor(pyr raJrattruqecltot'o cltonflcflllfi NGC 6231 I Criop-

Erroge, onpeAeJrerrfloe EecrtoJrExzMtr ciloco6aMl4, cocl'aBJrr{er 650 'napcenon. florroqenuo
cBera rra paccrorrfltru cxorrJreurrr Ara: 2m.4. filrauetp cr{otrre}ItrE 6 napceHon, AtraMerp

accoq11arlr4rr oxoro 25 napcer{oB. Aciroquaqrn coAcpxtrrr no RpafiEeft uepc 30 sBeBA crlenr-

parrrnr,Ix I{JIaccoB O - 82.
Hparno rr3rrararorctl IpIIq[IIbI pacxo]ItAelrflff Pe:1r;1"rrruu Il. H. Xo:IonoBa [2.] r

4ur,r,oi pa6oru.
flpuae4enr,r lpanrr,r n coo6pamcnrln, roBopflI[I{e B IIoJTLBy pacuupeufltr accolll4aq]rI{

,r Bo3r{oE{}roro cyqecrBoBarrtIft y Iree Ilroporo flApa.

flonnas OI{eprI4B Orofi accOrluaql{II u ee rlApa, a rax}I(c IIeKOTopLIx Apyrflx ac0Oqraquii

ofiaBr,IBaeTofi CyIIeoTBeHIIO TIOJIO?I{IITeJIBHOfi, {rO TOBOpI{T O6 uX UeyCTOfiSUSOCTU.

Cflerarr,r ],rer(oropbre BarlreqaEr{fi o xapar(repe paBBI{TtrE O-iiccoqraqrari tr rrx flAep.

Paasr.rfie I]. A. Arra6apqyrvrnnorvr ucltJlloqllreIlbHo rlJroAorBopHofi r,I[e}I

O BBeBAHbIx aCCOIII/IaqI{SX, OHpy)fiaIOuIUX oTItpb]ITLIe CHoIJIeHI{fl 3Be3}I paHIIux

c11o6TpaJr],11brx fiJraccoB, [pr{BeJro rt Heo6xogtrMocTl{ TtrIaTeJrbrroro u BoecTo-

porrEero trByqeHur{ arr4x orreHb rdr{TepecHblx railartrtrqecHux o6paSoBaHlrft AJIfI

BErEcHerrr{f l.rx crpynrypHr,rx, l(rrrraMl{qecHl{x r[ fiItHeMarr4rlecKl{x oco6eEHo-

creft.
I-{enrrO HacroflIqeft pa6orLI fIBJIflercg uByaIeHI{e O-accoq1raqlru BoHpyI

cnotrJreutrfi NGC 623{ R co3Be3AI{u Cxopuuona, coo6qeuufl o Itoropofi nuep-

Br;re 6brJr,r cAeJraHbr B [t].
Pa6ora 6nrna srruoJrrreHa B ocrroBrroM g,o noaBJrel{ufl B flellarr( crarb]I

11. II. Xononosa [2], nocsntqeHHofi roft E(e reMe. SHaqr{reJrr'Hble pacxo}H[e-

Trr{f B HeHoTopLIx oItoHqaTeJIbHEIx pe3yJlbTarax, rrolryqeHublx fI. H' XonO-

IIOB6IM tI I{aMI{, SaCTaBI{JII4 SaHOBO TUIaTOJIb}IO [pOAeJIaTr, BCe BBIqI{C'[eHVIfl n.

flpoBepl,rrr, tI qacTr{rlHo AorroJlHltrb r{ciloJlbSoBaHIrr,Ie Ha6Jrro[aTeJIbHr,Ie AaH-

r{6le, qTO He IIpr.{BeJIO, O,(IIafiO, K CI{OJILHO-UI46yAI, CyqecTBeHHLIM IIBMeHeHIITIM

B rrarulrx ocuoBrrbrx Br,IBoAax. floerouy B pa6ore Itparno r{3rlaralorcfl ocHoBHbIe

fipurrr{rrbr pacxo}fiAerrr{ftr uprlBo[flrqr4x n 6onrmurt paBJII{qIlflM B paccroflul'lr,l

r{ B paSMepax accouua}J.ww u cHorrJIeHI4f .

,{un uaxoXt4elIltfl BeIIIquHLI [orJIoIIIeHI4fl cBeTa B llnTepegyloUei'i Hac

O6llaCuA MLI IICIIOJII,BoBaJIII IIoHaBareItn IIBeroR 3Be3]( I'13 pa6or [31. flo sru\'r

6 UBB. I(puMcrt. oocepBar., 'roM XI 81



AaHrrr,IM, trpr,IBeIerrHblx,r r{ oArroft cr{creMe, 6ura rocrpoeHa HpEBa fl }aF,fr.cfr-

MOCTtr Melr{38e3,{HOrO ,trOrJrorqeuua -4pn or paccrofEwn r (n uapcexax) e na-
rrpaBJrerlrrr4 cnorrJrer{rrfl ({r". 1). Ftpunan npoBoAtrrcfl BecbMa yBepeHrro

Ao paccrosrrs 1000-1200 napcer{oB, c paa6pocovr or[errbubrx rorrex onoJ]o
cpe[lrero BrraqeH?rrr ne 6onee + 0ry3. Flopuamurre qBera anee4 B Baflrbr
corrracuo 14).

,[annrte o JryqeBr,rx cxopocrflx tr ctrenTpax aBeB[ B cnorrJreur{r[ r{ ero
onpecrHocrsx BBflrLr ns 15-71. Co6crsenlrrre ABtr)fieHEE BBeBA 6panucr us
o6qero HaraJrora Eocca GC u upzno[trJrucb r( ctrcreMe FK3. fila ilpuBeAeHufl
trctroJrbaoBaJrr(cb nonpanxz [8].

tll /000 ff00 r
Or,rr, 1. 3aa[crxroirr fiorJrotr{eHtrrr cBera or paccrofiHr4r

B HarrpaBIreHLrz accolltrarlur

Mogym paccroflErrrr [o cnorrrreHr{rr onpetreJrflJrcfi rro [r{arpaMMe crrer(rp 
-F.nn,frM,afr BoJrtrr{r4[r&,, rocrpoeHHofi Prxe [9] ra louonnesuofi rraMr{ ro AaHHbrM

O. Crpyne [51. ,{rarpaMMa uMeer rrg ({rr. 2), o6rruusrft gnn Bcex orr(pbrrrrx
cnouneuufi: BBeBlEr sau6onee pauutrx c[er{TpaJrr,Hbrx rroAnJraccoB, Bxo[fl-
qlrx. B cnorrJreHtre, cyrqecTBerruo yr{Jrorralorcfl BBepx oT Ctangapruoft
IJraBHoft rlocJreAoBaTeJrr,I{ocrtr. .(nn raxzx BBeBA cnorrJrelrrrg, pacloJroEterrrrBrx
MITOTO Br,Ime rrraBEoft nocne4oeaTeJrbrrocrtr AEarpaMMLr ctreHrp - cBerl{Mocrr,
E EarroMtrHalolqtrx rro cBor{M cner(rpaJILrrbrM xapaHTeprrcrrrrtaM o6trqurre
ropflllIre CBepxrrllaHTbI, yKJIoHeuug. a6conrorr{r,Ix BeJlprqurr oT HopMaJrr,Hr,rx

uJrf AaHrroro ctreHrpaJrbrroro Eo[nJracca Moryr [ocrrrrarr o[uor,i sBeB[Hoi]
BeJrrrqrrlr,r u 6olee (lo 2-3)r floaronay paccroflrrr{e Ao cHoureHrrfl cJre[yer
otrpe[eJrflTr, orrrrotrE He rro caMbrM flpnr{M ero BBeBAaM, a tro ocsoBsofi u'acce
6onee cna6brx BBeBA rroB,qHrrx ctrerTpaJrbrrr,rx ro[r{JraccoB, Jro}r{aurtrxcfl Ha
o6rrrnyro rJraBHyro [ocJreAoBareJl],Hocrb rr uMerouux HopMaJrbHbre cBeru-
Mocrr(. Mrr onpegerrfriltr BuravM.r,rft uo4ym paccroflHr{fl Ao cHorJreEZfl NGC
6231 uo qerbrpeM no[rpyrtraM: 83 (18 aneag), 85 (11 anesg), P,6-1 1tr anesgor),
BB (3 aeeagrr). flpu[aoan arrrM otrpe4eJreur{rrM Beca, rponopur{oHaJrbgr,re
qtrcily BBeBA, Mbr rroJryqrdru cpegnufi nnglrrrruft MoAyJrb paccrofiHtrfl m - M :
: lt!.$yrpeM BBeBlaM rtrrra P Cyg (M : - 6--3), o" ,*ogrrqrM B cr{otrrre-
EVe, rn - lW - LL*,5,T' e. [par{rl{qecHrr coBrlaAaer c MoAyJreM paccrorrrltrtl
Ao cr(otrJlegrs. flo BBeBAaM O -BZ troJryrlnsM m - M : 10T9.
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V.rer uorroqeurrfl cBera Aaer HaM I{crurrurrii rro4ynr 9,,.0, .11o coorBer4
crByer paccroflHrrro 650 napcenos. TaH Har{ AJrfl onpeAerreHr{fl paccroflHras r6rrno
r{crroJrbaoBauo cpaBnnreflb}ro 6onrmoc {rrcJro aneag (oxono 40), a Beilr4quHa
norJrorqeur{r cBera olpeAeJrrrercfl IIoBorrEHo yBepeHuo, ro omu6ra B paccrofl-
HI{I{ eABa JrI{ r4o}fier rrpeBocxo4r{Tr, HecxoJrrrno Aecflrr(oB rrapcenoB, (Dopuanr,r

Eoe Bbltllrcrerure orun6nr[ nprrBolrrr rt BHaqeHIIIo ] 40 napcenos. Benr.r.rr4na
]IO}I{3BC3lUrOIO rrOl.JIOrrIeHr{Fr cReTa

Ha paccroflrlrrl{ crtorrJreHur ,4pti :
:2*.11, irro HaMHoro Bbrrrre cpcA-
IIero [o BCeM ta;tlar{ruqecrrl,rM I(OJI-
IOTAM.

II. H. Xonouoe [2J, c.inraa
nau6onee frpxrle aBeBAbr cnorrJre-
nnn NGC 6231 o6i,r.nlbrMr{ cBepx-
luiauraun tr [p.lrlr4crrrBarr r.rM

cpeAHroro a6conroruyro Berrrqr4uy

-6". 5, rIoJrvaIIfJr paccrornrae 1400
rrapcenoB. B peayrsrare eroro
a6conlornrte Beru{rrr4Hr,r BBeBII

rlrua P Cyg, pacnoJr0;r{eHnr,rx Bo-
HpyI. cr(oilIeHl,Ifl, OItasaJr?rcl, v
fI. H. Xonouona 6onr,ure o6rqe-
ilpl,{rrflTr,rx nplrMepuo Ha 2r,, BcJreA-

crR.[Ie arer,o STLr 3Be3i(r,I Or{aSaJrrrcb

rrpare lranecrnoi,i BRcaAbr S Dor
(gnoi,inar, cyMMaprrafl BBeBI(narr
BeJll,rrrr{rra .- 8r,.5), o6L,r,rrro c.In-
rarorrlci.rcn calrori apnoii aecegoi.i.
Bxogtulr,re B co(.,raB crrolrreFrr,rrr

,\'

,l

rE-\_O.s--_

's

(Ilnr, 2. f{zarpaulru crrerrrp - Br.{llurrafl BeJrr.rqr4Hit

,qilfi cftorrlrerli,rs NGC 6231
x -sBeaI(Lr WR; E - BBeBIhrp Cyg, He BxoEfiqrre B
ctio[JreHI4e. CBerrLIe rrpy;xriIl - BBeBIEI, cner{TpaJrr__
Hr,re HJracc6r r(ol.opLrx oI]pel[eJreE6] o. crpyne; npe_
pInBlICTrJe J]ITIIiTLI - rro JrolHeItIre oTaH Jta prHor:I rJIa BlIolt

NOCJIE J(OBATCJ]I,II OCTII I4 ]]ET RI,I CDEPXII{IAHT OB

sBesAbr wR, raH o*asaJrocB, uMeror B cpeAHeMa6conrornyro BertrquHy - 6ry8,qro ran[{e r{aMrroro trpeBBrmaer o6rrsuo rrM trputrtrcbrBaeMyro (oxotio _ 4ryq;
a6corrornrre BeiluqnHbr 4arme uau6or"" 

"p*r* upe4crannrenefi BBeBI aTororr{[a eABa Jrrr rrpeBocxogar 6..0.
Haxotrut ce6e npoctoe o6Tscuefiue 14 orMerrerrr{afl fJ. H. Xotononrrrra[2J

6onr,urag pa,r{ocrr, a6corrorssrx BeJrtrqtrH pa'}rr,x BB.BA cr{or ilerr,,fr, Aocrrr-raroqarr 3-.0. ,I{nn artrx BBeB,q Ar{arpaMMa crrer{Tp - cBerrrMocrb rrAer BBepx
Iracrorrbr{o r{pyro (xan U 4nX nau60ree pagrrtrx BBSBA BC9X raJra*Ttrqec*nx
crtouenufi BHe SaBI'tczMocrE oT Toro, c r(aRoro c[eHTpaJrbuoro ItJracca EarII.-
Harorcfr r4x AZarpaMMBr CtreHTp .- CBerr4Mocrr), uro fizcilepcr4fr a6corrcrssrx ne_
Jrv\lmE 3Be3,q oAHOTO r[ Toro ]fie clleHTpaflbHoro norr{Jracca Mo}r{er ,Eocrrlrarb
2"1.5 - 3*.0. I{anpr.Mep, [rrfi flnea,qlnsl r -fiIcneit (A0) ara pa,]rocrb cocraB-
Jlser or{oro 2*.5. O6patrlaer Ha ce6s BsrauaHr{e BecbMa uurepecnrrfi r[axr, sa-
rtilroqaro[rufic8 n ToM, qro, qeM paHbrle Harrailr,Hr,rft cuexrpanrurrfi Hraco
crtorrJrer{rdfl, TeM B cpeAHeM 6o;rrue ora paarrocrr,.

r{ro rne Hacaercfl upanofi rroJroBr{rr*r pnc. 10 pa6oru tI. FI. Xoronora [2],
6ygto 6sl upercraBJrfirorqeroBerBr,ropfiqr'x cBepxrtrraHroB, BxoAflrrl,x B uccJre-
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,qyelryro accoqllaqr{rc, To cJreAyer BaMerr,rrb, rlro rloAaBrflIoqee 6om,unucrno
BBeaII Bl(ecb cocraBJrflror BBeBAbr {oua u BBeBArr 6otee 6nuaxoro crorrJrerrwnTr 24.

Mrr uclnteu orpe[eilr,rrr, paccroflHue [o cxorrJreHvs NGC 6231 eqe oAHI,tM

cuoco6olr, uerpe6yrorquM yqera rrorJrorqeurlfl cBera. ,(rr eroro BocrIoJIbByeM-

cr JryqeBblMr{ cnopocrrlMpl MeffiBBeB4nrrx ruanft [orJIoIqeHrIs CaII u NaI. TaH

JtaK paccrogHr{e Ao cHorrJleHr{f [oBoJI];Ho 3HaqtrT,eilbHo, To nefiyJlflpHble ABl{-

,I{eHI{f o6naxos Me}r{3BeB[Iroro I'aBa rlacr[rrHo ycpeAHflorcf u Ha6IIoAeHHafl

JryrreBafl cr{opocrr 6yAer o6ycnoBJreHa B ocuoBHoM at!{enrorrr raraltrusecxoro
BpaulerJnri Me)fiBBeaAHoro raBa, B o6u.IHoii {opuyte

L'0,: '4Psin 2(l - lo)

Ireruqr.{Hy ,4 utr upnunru pannofi 20 r*q/cex/xr{JlorlapceltoB; p - paccroflHl{e

I(o rleHrpa rfllxecrl{ cton6a Me)r{BBeBAHoro raaa, pacnoJro}IteHHoro Me}r(l{y

BncsAoii r,r na6rro;1areleu. Mrr upeguoJlaraeM paBHoMepHoe paclpegeJreHl{e

Melr{3Be3it}roro raSa B rrpOCTpaHCTBe, TOrAa r :2?,
Beiln.rrua Ao,, panra ro CrpyBe t5] * 8.5 xu/cex, rro Cau{op[y t6l

-7.5 nu/cen, ro [7]-B.Bxru/cen(nuocne4HeMcJryalae roJrI{Hr{rIM D, u f),
NaI). tr{cnpaBJlflfl cpeAHCe BecoBoe II3 srllx cnopocteft 3a IIpoeRIIIIIo Ha JIytI

BpeHr{rr (-5.0 nu/ceH) ABHffieHrrff Co,ruqa K arrexcy Arlrr rIJrocHI{x rloAcl{cre]\{'

It HaI{oBbIM oTHocflrcfl BBSBA6I O - B, ra;raxTraqecxr{e cHoIIJIeHIIfl tr Me}I{-

t:nesgnr,rrt raa [10], rolyqaeM p : 350 rapceltoB. Paccronulre r : 700 uap-

CeHoB xoporuo cogracyeTgfl c pacoroflI{I{eM, o[pe[eiIeI{HbIM tpOrOuerpuuecltl4M
,cnoco6orrr (650 uapcelron). tr4nteucllnnocrl{ Me)I(3Beaguoft trtvtuurv K (CaII)

flpr{Bogflr K paccroflHuro 800 11apce6oB, co1Jlaclle ftoroporo c AByMfl IIpeAEI-

ly[{HMI,I, lIpI{HI{MarI Bo BIItrMaHIIe HI{3HyIO TOTIHOCTI' STOIIO MeToAa, cJIeAVeT

CqI{TaTb BIIOJTHe yAOBIIeTB0pIITeJILHbIM.

OupeTleneuuble HaMIr rlHAI{Br{IIyaJIbHbre paccroflI{r{fl [oqru [,o Bcex sBeBA

O 
- 

Il2 R cItorIJIeI{I{I4 I4 Boltpyr Hero 3aI(JIroqeIlbI B III{repBaJIe 400-1000 nap-

ccnoB co cr.yrqerineu Ha paccroflHlll{ oItoJIo 650 uapcexoB, r. e. Ha paccrotl-

Hr4r4 cnorurenus. 3a caleT BceBoBMolI(HLIx oml46on IIpII orrpeAefieula,lr paccTofi-

nuit rpynna BBeBA oHa3aJlac]) CryUecrBeHIIo or,rrRuytoit BAoJIb Jlyqa 3peHI4'I'

tlac.r.r BBeBA HJIacca 83 o6paayer AoBoJIbHo scHo BbIpaHeHHyIo rpyrtru-

poBrtY Ha paccrotrHl{I4 B ABa pa3a MeHbItreM; rt 3roft x{e rpy[[rrpoBHe orI{o-

CyrTCrr tI 6olrmoe rII{CJIO aneag 85 - A0 sOcrllofi - 
gecntoi'il Beil[tIIIHLI'

o6paayroqflx rtrr{poHo paccerrHHoe BBe3AHoe cfioIIJIeHI{e c qeErpoM o. - LGh49" ,

D - - 
1r0o35' (1900 r.).3.ro ugBecruoe cftorrJreHrre'lr 21t, paccroflHl{e [o I{o-

TOporo cocraBJrficr oKoJro 300 rrapcexos. oco6eHHO TIeTHO DTo cItoIIJIeHIte

Br,rAeJrfreTcfl, CgJrl 1oC1'porITL i(t{arpaMMV c11eltTp - BI{AIII{afl B9JII{aII'IHa ({ur' 3)

Itnfl o6racrr 3" X 3" co cnorrneHr{eM NGC 6231 B ueHrpe'

Ifa Ar{arpaMMe TICHO 814A116I ABe IJIaBI{tIe [oCJIeAoBaTeJILHoCTI{' cI{eUIeH-

rrbre oAHa orHocl{reJrbHo Apyrcft rpl,{MepHo Ha 2m. Telt se Me}Iee l4Meercfl MHOro

[porrrBopeall4Bblx AaH]IbIx o paccroflHl4pr Ao cHoIIJreHufl Tr 24 (o6 sroM cM'

rroApo6uee y II. H. Xonouosa t2l).
oc.r'ansnr,re 3Be3A1,r paHlrIlx clepTpaJlblrr;rx 6Jracco3 paa6pocansr rro NIo-

i(yJrfM pacgrofrgr{f rollrlr paBIIoMepHo BIIJIST5 Ao paccroflll{fl 1500 uap-

ocr{OB, rlpe[eJll]Hot'0 i(JIfI IlacCMOTpeHHIrIx 3BS3IIJLIX BelI4tII{n (OHOnO t0-'5)'
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tIcT'r,rqrc ilue3l.(rl O - Il0 Lr Brlj(l,tMj,rNIrI llcJII,r(utuaN![ or 5"'.9 ;1o 7"' 1, upo-
crirrrpyroulllecfi ]ra rte6o na crtorr,TIC-unc 'lr 24, IIa caMoxl AoJre HaxoA,rrcrl Ira
paccroflHur.r cnorrJroulllr NGC 6231. 0ro no4r'ncp?rii(ac'r'crr rr 'rcl,r, rrro r.ru'r]elr-

oI{B}rOCTr.r }.I JIyqeBbre cHopocT}I Me}ri3Be3l{rloii nlilIlrrr K oKaaLrBaroTcfr IpanTIr-
rIe0ItI't OAlIHaltOBbIMI{ Italt /{JIfl. ATI'rx qeTllpex 3BC3l(, I'ali }4 /UI[ SBel][ 

- 
rIJIe-

rIoB (,RonJrounn NGC 6231. Corlacuo Can(top[y [6], i(Jrr 3ne3tI cr{orrJrcu],rrr

NGC 623J artlLrBarreHrnarr rrrflprr-
na nuulrn I( ,n cpc4rteM paBHa

0.50 A, l(Jrrr qerLrpe-\ yrror,rr{rrv-

rblx BReBJ( - 0.zrg A. jly,lstrtc
cKopocTr'I rn JrirHr{rr I( paBHbr

-7.9 r,r -- 7.zltM/cert coolrBercl-
licrrrlo. Llorrpoc; irie () pac0'roflrIr.l[{

l(o criouJrcurul 'lr 24 rpe6ycll

l(aJILHeiilxcl'0 I,t3Yt19111111 .

Peafi,nocrr, npocrparro'rncu-
uoi'r r-pyunupoBrir{ l)aHu1.{,\ 3lrc3it

noxpyl cr(onilerrr,rn l\GC [i231 rrc
IIOAJIOII{I{T HUltaItOi\t.V (1Ol'I EC tIIIIO.

/{nauel'p c,ail,ror'o oriorrelrr,rl lrplr

l)acclofllrr.r rr 650 rrapccrtt)tt cocrari-
;rflerf ortoJro (i rrapccriou, )[lrar,rorll
accoquarlr,ru 25 rrapcortoB. 7{rra-
lrerp aocorlrraulr,r, rro I [. II, ,\ rr
.rorroBy [2 ], 35 rrapce]torr.

07 A0 8J 8,f 8d l0 Cne/rnp

(Dirr. 3. ,{uarpartua crrci{rp-cBerr{Mocrrr i,.tur o6-
racru 3o x 3o eoripyr NGC 6231. Or:.rernr,Ino

BllAr.rbr [I] c f Jralr rrble IIOCJIeAOBaTe.TT b ]IOC]]],I

I( aroii rpyunr4poBne MolnHo

orlrecrlr ortoJro t5 SBeBA crlenrpaJrllltlx I{JraccoB O - BZ (norunr,ro 3Be3[,

BxoAflrrlEx B cHonJreHlre,- rarrHre onoJro 15). rla 3rr.{x 30 3Be3l1 [Be - rl{rla
WR, rpu - rrrrra PCyg n [Be-rpr{ co cJra6o Br,IpaxieHrIbIMI{ xapaltrepl{crrr-
HaMr{ rrrna WR. Ifo HpafiHeii Mepe cex{r, BBeBi{ cleHrpaJrbrlo-4norinr,re, gne

lpocro ABoftHr,re r{ arerrrrpe Hparubre. tr43 nocne1u}rx rprl - nparl{rJe cllcreMbl

rrrra TpaneqErr OpuoHa, AJrf qerBeprofi y Hac rlcl' AaHrIbIx o paccrofilll{fix
MeH{Ay KoMIIOIreHraM].,t.

Co6ctnennsre flBr{}r{eurlfl rI JryqeBr,re cuopocr],r BBeBII ortortlrerttfl rr onpy-
ffiarorqeft rpvlrrbr rlpafirr4qecHr4 o[r{HanoRr,r.

Taxulr o6paaona, MoEtHo cqtrrarr,, rrro BBe3Abr O - 82 B paccMarprrBaeMor,i
'o6nacru o6pasyror oguy tfraauuecxra cBraaHHyro rpynny, rrro rro[rBepxq{aercfl
14 AaJrbr'rei,iuuu 6onec A,eraJrr,Hr,rM aHaJru3oM co6crBeHHbrx ABr{merrr4it lr nyue-
Bbrx cnopocterir aiprx BBeB;q.

Cpegnnr ryqeBafl cnopocrb rpyurrr,r, orpel{eJreHHas no 18 HaAe}r{HbrM Jryqe-
Br,rM cxopocrflM, paBHa '- 28.0 xiu/cen. Cpeguee yxJroHeHr{e flyqeBbrx cxopo-
creft orAerr,Hbrx 3BeBE or cnollocrr{ UeHrpa rrx(ecrtr paBHo 8.0 nrrr/ceH. Cuu-
Tarr, qro y cHopocreii BBeBI{ accoqrlaur{r4 rro orrrorueHr{ro R ee ueurpy rf}r{ecrrr
Her trpel{MytqecrBeugbrx HarrpaBJreur{rl, rrro}fluo rroJryrlq'16 cJreAyrorqee coorHo-
uIeHIIe: 2ttr: O. SAecr gr-cpeilHfttl JlyqeBas, a 7J - CpeAHflE npogrpag-
cTBer{I{afl cnopocTr, 3Be3[ [o orHomeHr4ro r{ ueHrpy Tfl}fiecrtr rpy[rrhr. TaHr,rru
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o6pasou, ?, - cpe[Hflfl cnopocrb yAaJrerrtrr BBeBALT trB rpyrrnbr. B gaunou cny-
Hae Dra cnopocrr, paBua 16 nu/ceH, qro HaxoAtrrcfl B xoporneM corJracrrrr
c Br,rBo4aMrr A. O. Topongma4ae [tt] o cHopocrflx yxoAa BBeBA r{B O-acco-
qraquir.

Cpcguna HBaApari.{rr}rafl cnopocru (o')'l' : 2! rv/cex.
Paccuorpeul{e co6crBeHHIJx Asu}fieHult BBeBA accouvawtw [o orrromegr[ro

R cnorrJreHr4ro rrprrBoAr{r r( BecbMa r{rrrepecuoMy BarrroqeHuro. flpoexqvru co6-
cTBeI{Hr,rx gnuixenufi
3Be3A OTHOCI{TeJIbHO rIeE-

rpa rrrffiecrr{ r{a pa[IIy-
cr,I-BeHropr,I, IIpoBeAeH-

Hbro r[a rlerrrpa (cxonne-
uzx) gna BocBMr{ r(B Aecfi-
TII paEHIIX 3Be3A, Eerroc-
p e[crBeHr{o o Hp yffi arorqI{ x
cltotrJreHr{e r{ rre BxoAf-
utrx B Eero, oHaSbIBaIoT-

cg uonr]ntureJrr,rrbrMtr, T, e.

co6crseHurre trBrlxteuufl
IronasbrBaroT pacmr4peEtre

aroft rpyrrtrbr BBeBI or
cnorrJrerzfl ({ur. 4). Ou-
IraHo 3Aecr, E(e cJre[yer
orMeT[ITB, arro B accoul{-
aq[I{, BOBMOXTHO, IrMeer-
cfl tr Bropoft rleurp, or:

noroporo raH)fie HarrpaB-

JTeHLI BeHTopr,r co6ctneu-
Hr,rx ABtrrfieurfi, r. e. ac-
coquaqr[fi uMeer Bropoe
ngpo. OgunM rrtrpoM flB-

.rrflercfl, r{ecolrrcrrHo, crrorlJrcrrrre NGC 6231 ,. a Do3N{O}I{HOo RrOpOe fIIIpO

:Iorr?1rrlo rraxolrrrrofl x{c}ruy BBeBAa}IIr TID 152405 , IID I521t08, III) 152667 u

EID152723 n pafione cxorlrrcuprrr Tr 24. 3ro uauogur Ira MrICJI6, tlroecJrll ac-

courra[r{fl ger,lcrnurerbHo pacmr{p flercrrt To, Bcero BepoflTHec, pacu}IpeHr{e 3BeBII

npor{cxoAr{T or na}Hloro flApa accoqrraulrrr. 13o3nto}xno, rlro raltafl rtaprr{Ila

[oJI]HHa Ha6ilIolaTlofl lI B Apy1'14x accoql{aqxflx. Eonee c?IcreMarllqecrllx

Aruxenufi cJTeAyer, noo6ule roBoprl, o)fiIrAarl R accor1llaql'Iflx, ,llMelorqnx

oAHo s[Po.
Tlnrepecnoii oco6ennocrE,ro JryqeBr,rx crtopocrefi lr co6o'rBeIIHr,Ix llBr.tffie-

nufi asea4 accoq[aUl{Ir EBJrrlercrl cylqecrBoBaulle NIe}It11y HII]II'I B cpeAHe['I

xopomo Bblrroirufllou1eficg gaslrcrrMocrtr{, rioropaa BaHJIIoqaercfI R tto}I, qro

c yMerrr,merrrleM JryrreBr,rx cHopocreli BRoBA co6crR0H]Ible IRrr]HeHIrrI ),Benlr-
rrl{Balorcfl. IIo cla BaBuclrMocrb tr AoJrxtrra BLIilotrIITflTt,cfI JII{rrIr B cpcAHeM,

raH nan rrpocTpaHorBeErr{bre cr(opocrr{ oTAeJrr,IrbIx 3Be3[ accoqrraql{lr Moryr
rr [oJr]nrrrrr ortrrr,rrrarrrcfl Ap]r oI Apyra, E n'|OMY irie [BI{}ileHI'Itr 3Re3/L Bo3-
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MoEtHo, 6onee cnoiHubr, qeM trpocroe paArlaJrblroe pacunpeHr{e. Tenl He MeHee,

eurn 6u paccMarptrBaeMbre BBeB[br ne 6rrnu cBflBaHr,r {nalruecnz, To ara Ba-
BuctrMocrb 6una 6u trcnrrorrtrreJrbuo cua6oft.

Maroe qrcilo BBeg[ c trBBecrHbrMtr ilyqeBbrMu cnopocrrMtr u co6crBeuubrMu

EBtr)fierruflME tr HtrSHaFI TOqIIOCTb rrOCJIelHtrX He trOSBOJrFrrOT, OIHaHO, CAeJraTb

Sonee oupegeJreuubrx B6rBoAoB o xapanrepe trBulr{eurrit aneag accoqrraqrz,
xor.E aror Botrpoc caM tro ce6e oqeur Balneu.

Ocranonrucfl HecltoJlbrto uogpo6uee Ha Borrpoce o6 ycroftur4Bocru accourda-

wfr.
Ecnz 6u ocrroBHbrM {axroporu, Brrr3rJBarorquM paapymeHr{e accoqraaqrfi,

6rrn gu{{epeuqtraJrburrft a{{err ralranrrrrecxoro BpaqeHr{fl, ro paaMepbr
accoquaquft yBeruquBarucr 6sr roJrbxo B railanTtrrrecmofi rrJrocxocrtr u acco-
quaqutr zMeJrtr 6rr cunrocnyryro {opmy. Memgy rervr na6nroAaeMoe c}r{arze
accoquaqufi cpaBEIrreJILHo HeBeJrr{Ro. Ornomeuue ueusmefi rroJryocrr H 6olr-
meft cocrasJrfler B cepegzue 0.8. .(nn accoqnaquft, rrMerotrIux gnalrerp 100
rrapcexoB, pasrrocrr, cxopocrefi BBeBA, BbrBBaHHr,rx e{{errorrr railanruqecnoro
tspatqeul[r, 6yAer Aocrurarb Bcero 2 nu/cex. OAsano HerrocpeAcrBeurrbre r[BMe-

peHtrff cHopocreft pacmtrpeHrrfl accoqtraquft (cu., HarrprrMep, It2l) roHasauu,
qro artr cnopocrtr Moryr Aocrfirarb t5 Hnr/cex.

3ro upzno4trT Hac H Banilroqeuuro, qro uMeercrr r{ar{afl-ro Epyrarr trpuqr{Ha
'pacruupeurla accoquaqrfi, 6onee cyrIecrBeHHar, qeM gfi{{epeuquanrsrrfi
s{Senr raraxrtrqecmoro Bpaqeur4fi.

B. A. Arrr6apqyMau trpegrroJrolntrJr [t], .rro ranoft upurrzuoft cJry]nur
Hartrqtre y BBeBA accoqtraqutr co6crseurrrx cxopocreft, rrolryqeHurrx ytMV.

Betroxyuxo6paaouaH[fl,T,e.3BeBAbI accoqrraqtrlr l{Meror HacroJrbrto 6orr,mue
.oTroctrreJlbuble cxopocrtr, qro crrJrbr BBarrMogeftcrnur rre Moryr y,qep?fiarb ux
BMECTE,

Taxuu o6pasou, [peAtroJraraercfl, rtro accoqr{aqrrr4 ffBJrflrorcfl Hecraqtro-
EapHr,IMtr cucreMaMr[ tr Moryr ua6lrogarucf JItrmb troToMy, qro oHtr BoBErrHJIrr
.coBceM HelaBHo r1 He yctreJrtr pacfiacTr,cfl

B cessu c aruM rrpeAcraBJrflercfi BecbMa galraus[nofi BoaMo]nuocrb Bbr-
'qtrcfiurb rroJrEyro aneprtrrc accoqtraquu rr otrpeAeJrr{rs TaHuM o6paaou, an-
.Jrfirorcfi nz n geftcrBtrreJrbrocrr( accoqtraqun ueycrofiqtrBbrMr.

flnr aroft qelrtr BoctroJrbayeMcfl BaHoHoM coxpaueHtrrr oueprtrtr crlcreMbr

T { V :1t.,

rye T, V w h 
-coorBercrBelruo 

fiuuerrlqecnafl, rrorerrqtraJrlHarr Ir rroJrrraff
:9EEPIEE CtrCTEMEI.

Hnnerrqecxag n trorerqtraJrbraff Dueprufl cr{creMbr otrpegeJrgercfl coor-
,BercTBerrHo BbIp aEterrtrgMr4

r:+Z*u4, v- - >ryy Q+k).i ia"o
B DTzX trByx cooruomeur[flx rfti - Ma.cca BBeBAbr, z.i - cHopocrb BBeBArI
mo orEoItreHEIo I( qellrpy rf[]I(eCTII ctrcreMbl, pik - paCCrOflEtre Me]il[y i-ft
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u. k-ft BBeBAaMrr, G - uocrosHrrafl rrprrrfl)r{eHr{fl. ,{rn y4o6crna 6yAeu o{e-
I',Hr{Barb s:i-orgomenr{e HtrHerflqecnoft aueprull ctrcreMbr n rrorer-

quamuoft (6ea yqera anaHa). HaaoseM fcnonuo Beiluquuy lgs: k f
crerreHbro neycrofivnnocrr,r crrcreurr. Ecru | > t, Igs i 0, ro uonnar anep-

rufi crrcreMr,r h>O rr cr{creMa 6yAeraaneAouoneycrofiqr{Ba, ecJrr{ m" $ <1,
19 s .i 0, ro uoruas aHeprrrfl cr{creMbr h 6yaer orpr{uareJrbrra, rrro flBJrsercrr

ueo6xogurur,rrvr (ro r{egocraroqur,ru) ycnonuervr ycrofiuuBocrr{. Eyleu cqtrrarb,
TITO BCE 3BE3AI,I ACCOqtrAqUI{I4MEIOTPABHI,IE MACCbI. TOTgA, IIOCJIE IIECJIO}I{HLIX

upeo6pasonanuft, orrromerrr4e f *or*rro Bautrcarr, cJreAyroqtrM o6pasou:

T: i ",8I' 6 GM'

rtre ll - cpeguuft paru{yc accoqrraur{r{ (cpeguee paccroflHrte Me}r{Ay BBeBAaME

accoquaquu), M -vacca accoqr{aqr{u
Benuuuny M nbtu.r.cxrrM cJre[ymulru o6paaou. flonuoe qflcro BBesg.

B flApe accoqrraqztr (cnouneuuu NGC 6231) He trpeBocxourr 100. fLa r.nx
ue 6oree t5 unreror cnenrpaJrbHbre HJraccbr O - 82. B accoquaqr{rr Bcero
raxux paHrrr{x anea4 (onruoqafl r.{ BBe3Abr cxouneulra) ne 6orree 30. 3a HetrMe-

HueM ilyqtnero, 6yleu cqrrrarb, .rro {yunqlrfl cBeruMocrlr [Jrfl arJrer{oB acco-

ultaqtrtr Taftafl ]r{e, HaH rr. \nrr ngpa. Torga rroJrHoo srlcflo BBeBI( B accoqua-
quu (exruouas cltotrJrenue) gorxtuo 6urr oxono 200.

Macca cnorrJreHr4rr 6rrna troilyqeHa cyMMr{poBar{uoM r\{acc oTAeJrbubrx

BBeBI, olpeAerreHrrr,rx tro BaBtrcrrMocrrr Macca- cBerr{Mocrs [13]. Brr.rracren-
Hafl raxr4M o6paaom Macca cnorrJroHurr He rrpeBocxogur 500,446. Torga non-
Iras Macca accoqr{aqr{rr cocraBr{r or(oJro 1,000 Mo.

SnaseH[e ('tt'1't, - 21 Hu/ceH 6r,rno nafi4eHo tro sBesAaM c IlsBecrHLIMr{

ryqeBbrMr crtopocrfMrf, Ecm Mr,I ucrroJrr,3yoM r{ TaureuqrraJr},Er,Ie cxopocrr{,
rorruocrr, otrpe4eJrerrtrE Horopr,rx oqeur HeBbrcona BcJreAcrBrre 6ommux ouu-
6ox B co6crBeHEU,Ix [BI{}ReHErrx, ro troryq[M (,u2)'/, :3Oxu/cex.

B 4anr,neftuu4x Br,rquc[eur{frx MLr BocfroJrr,BoBaJrr4cr, 6oree rosuoft uepnor,l
eeru.rEHofi.

Zcuonr,aya, TarrrrM o6paeon, uar,r6onee BepoflTrrbre BHaseu[fl BeJrlrq[H,
BxoAflrqr4x B Br,rpa)fleHr{e AJrfr s, M6r IloflyquM s : 103. ,(anr,uefiuue yTorrr{e-
Htrf eABa Jrr{ cMoryr r{BMerrr{TE ary Bertrqruy 6onee qeM Ha rroprrAort.

Tarrau o6paaoivr, Mrrr [prrxoAr.rM H BecrMa Ba]r{rroMy BbrBoAy o ToM, t1.ps

IIOJTIIaTI SHeprffr a0coquaur4r,r rroJrolnrrTeJrbHaT T. e' accoqtraqr(fl B rIeJroM

flBJrflercfl ueycrofiuunnru o6paaonauuelr.

flra uemoropbrx Apyrtrx accoqnaqufi, gra HoropErx uaBecrHbr cnopocrrr
pac[rrpeur{rr a l\uraMerpu [12J, orlenna BeJrr{qr{Hbr,s rarme r]prrBoAr{r K tsEa-
qeHrrro 103. B ra6t. I [pr{Bo[flrcrr Berr.rqr.rHbr lg s 4na Hexoropbrx accoquaqzr,l.

,(ra uoroxa CHopnzona - I]enranpa (B-accoqnaqrara) ueo6xo4unar,re Aau}r6ro
Baflrr;r us pa6orr,r fI. l. FtynranoBcnoro 1141.
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lj rrocle/{uelr c'lon6qe [prr]JoAr{rctt r}o3pacr aocoquaUrlr u MrlJrJruolra,\ Jlor?

oqeuenur,rii rro ee ArlaMerpy lr cpe4nei:I c]topocrrr pacmtrponlrrl.

Hanu.rlrc Bllyrprl o6r,elta l\{Hou.{x accoquaqrri rI,II'aHrcItI{x gu{{yaunx
ryManHocrei,i ne uomer TIBMeHI{Tr (ytuerumurl,) ena.rcrute s 6olee rIeM rla
rroJroBuHy rroprrAr{a, u6o, xan roltaBaJrr l'. r\. [Iaiin ra R. O. ]laeo [15],

lante uau6oJlr,mrle Macchl TaI{IIx ryMalr-
uoorer't, Bepoflrlro, He npeBocxoAfr Ir('-
ot(OJIblillX TLroUq co;ltHO.tIIl;lX I\{&C0, fl rt6r,r't-

IIO * MIIOIO MEIIbIIIE.

Tax rtan Bne3ltr,r cnolrJreHrrrr NGC 6231

lIi\{eIOT TaI{I'IO }Itc OIIHOCI{IOJIbIIbIC CHOp0-
,crtr, qro r,r 3BcSlIbr onpymarcrqeii acooqt,ta-

qlII{, 'I'0 3TO IIpIIBOAI'!1] li MLICJI}I, q1o }l

crtorlJreH.r{e, BoilMo}r{Ho, Tart}Rc flR.rlrlcllcft
Hcyc'roii,rrurlrnr. /{racreporlu t,rtoTror"tcii
/ o\7t
('112)'/. nt* Jtscl^ accoqr,taqil,,t tt co6t't lt'tt-

Ta6nr.rqa t

'I{eSefi II
Ilepcefi lI .

Cxopuuou
Cropnnorr ; Ifen

raBp

2.88
:1. l8
:i.0()

4.2
1.3
0.8

7,7

Ho cnorrJrel{trfl o[trEaxoBa B rrpeAeJrax orun6ox olpel{eJreHrrfl.

flponepurtl, BbrrroJrunercfl Jrrr ycJroBrre [oJro]Rr4reJlbrlocrr{ nolnofi sHep-

I.UII, T. e. yCJroBIte HeyCTofiquBOCT.pI, AJIfi flApa' aggoqvrAT\ttvt - paCCeflHlIoIO

cltoIIJIeHtf fl.
Macca cxotrileHrrfl ylr(e olpeAeJreHa HaMI4, BeJrl{qlrHa ,R : 3 rlapcena.

flpr r:anux trpegtroJrox{eHlrlflx oga3brBaerc;r, qro [JIfl cnorrJreHr{fl s : 5'102,
T. e. r{ AJrfl flApa accoqr{aqr{u, O-cHoutenlrfl, rroJr}Iarl olreprllr oxa3r,IBacrctl

IIoJroH{r{TeJIr,Hofi, c}touJreHr{e Heycrofirlr{Bo.
Eonee roro, Ivlbr Br{[uM, qro crerreub HeycroftrrrrBocrl{ accolllralllill rf ee

nAPa - Ber1aqtrHa oAgoro [oprr1lta. Ecnr,r aro rrMeer Mecro r4 [Jrfl MHOri'{x

i{pyrux (ro, BoBMo}r{Ho, He ncex) accoqtraq[fi, ro 1roilyqar ecrecrBeHnoe

o6.sfcHeur,Ie Mgortre {anrsr, Racaronlrrecrr orxpblT},rx cnounenur,f u O-accoqua-

uufi. B aracruocrrr, o6sgcunrorcrr [Ba Becr,Ma trprirMeqareflbFlr,Ix rpaHta, oilrtcaH-

Hr,rx B [1] ra saHrroqarouluxcfl B cJre[yrouleM:
1) ncaxoe orxpblroe cHorIJreHI4e, co1opmau{ee BBeBAbI rllra O r{[I4 80,

frBJrfercfl oAHoBpeMerrHo frApoM r-IeKoropoft o-accoqraaqllu;
2) noganrnrolqee 6orr,mtrHcrBo cr{orrJrenl4ft crrertrpaJrbHblx rI'{IroB B - A

tllJrFlrorcfl 6orarsrura crrcreMaMr{, co[ep]HauluMr{ rro HecHoJr},rto coreu BBeBA,

B To BpeMr Han O-cnorrJrerrr{f 6omueir qacrr,Io coAep}r{ar He 6oilee 50 aseaA,

flepnufi $arr uoxter 6rrrr o6r,ncnen reM, qro rararrtrrrecnoe cxorlJre-

Htro - flApo 3Be3AHoft accor{I4arlr{I{ - paspyltraercrr BMecre c uocJreAHei'i

rrplrMeplro c paBHoft cKopocrbro (crenens Heycrofiall{Bocrtr r4x o[Horo IIopfAHa)

rr o[EoBpeMerruo c I{ero [epecraer cyruecrBoBarb. floatoruy He Bcrpeqaercfl
raflaxTtrqecxr{x cnorrJreuuft T[ua O, ne lrueroqlrx Bonpyr ce6fl O-accoulraqlul.

Bo-nropr,rx, paapymel{r4e O-cnonreHl{fl BMecre c oxpyx{aroqeii ero acco-

qnaqzeft [porrcxoAr4T ]IacToJrbno 6rrcrpo, qro crtollJleHlle [epecTaer cylqe-
crBoBaTb trpelr{Ae, rreM 3Be3Ar,r ero ycleroT aBoJrloqrlo}Ir4poBarr, u 6onee rioag-
Hrle crrexTpaJrllrrrre noAnJraccbr. Cnegoaatenruo, 60rarrre BBeBAaMI,I cxorrJre'

Hr4fr rloBArrtrx c[ertTpaJrbHr,Ix [o[HJraccoB BoSHr4naIoT rIMeI{Ho rtafi TaHoBEIe,

a He rroflBJrflrorcfl BCJreAcrBLIe paBBI{TI4I{ O-cxounenrr,i - a4ep accorluaqr.tfr.
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JIerHo o6:rscnsercfl tr oruoctrreJrbuo 6ommofi trpoqenT roprqtrx BBeBA

n o6rqenr raJraxTtrqecfioM troJre.

Cne4yer orMerrrrl, qro cl{otrJreuus 6onee troBAIrtrx ctrenrpaJlr,Errx rrztron,
Hatrpr{Mep flnesgrr (B5) rirz flcnu (A0), ffBJrflrorcfl, troBEAtrMoMy, Btrorue
craqrrouapubrMu ctlcreMaur, Tanulr o6paaou, BecbMa BepofiTro, qro rpauzqa,
oTAeJlflrorqafl HeCTaqtrOHaprrble cHonJreHtrf oT cTaqtroEapEbIx, EaxoAtrTcfl
rge-To s o6nacrr cHounesraft ctrenrpaJrbrrbrx HJraccoB 82-83.

OAsaHo oro MolnHo yrBeplnAarb c nolnofi otrpe[eJreuuocrbro Jrtrrtrb trocJre
uSyrleHl{g grumeuufi 3Be3A B oTnpbrTbrx cHorrJreEtrflx paSilurrHblx ctrenTpaJrb-
HbIx troAxJraccoB c yqeroM (oco6euuo Ans 6nrxtafirurx cnouneuufi), HapflAy
c ,.flyqeBr,rMtr cnopocTflMw, il- co6crBeHHbrx ABu]fierrl{ft asea[.

Ho raHoe trByqeutre ycrofi.runocrtr ornpbrrbrx crorrJreutrft r gpyrux aeco-
qaaquft, TaH lfie ftaH E BbrflBJreutre xapanrepa ABulHeEtrr BBeBI B accoqtra-
qurx, tbrBeger Eac AaJreHo Bir npeAeJrrr gaunoft pa6orrr. Dra aagaua - Ba-

Aarra I,r3yrrenr,rr ycrofiulrBocrl{ cnounenuft I4 'accorgraqraft 
- aacnyE(IrBaer ca-

llor-o uprrcTaJlbEoro BEIdMaHI4g 14 AoJr)fiHa flBuTEcfl rrpeAMeToM T[IaTeirbrroro uc-
cIIeAOBarrI4fl, Tar( HaH ycrreurHoe ee paSpeueutre AacT BoSMorr{EocTr c nosori
TOqI{tr, Bpelllrrfi OCBeTI4Tb BOtrpOCbl BOSr{r[nEOBeHv,fr lt SBOJIroqI{[ falaHTtrrre-
cHZx cHorrJreF.uitt. vt ropEqlrx BBeBA, a BoBMolr(Ho, r{ grarp$yauoft Marepm{.

' Jlureparypa

1. B. A. A lr 6 a p rI yM xu. Snonroqua BBeBA u acrpo{uauxa. Eperau, 1947; Acrpou.
rxypu. 26, J\! 3, 1949; I4ss. AH CCCP, cepua {uauu. 14, L5, 1950.

2. fl. H. X o u o u o n. Actpou. lnypu. 28, 472, 1951.
3.J. Stebbins,C. M. Hu{fer a.A. E. Whitford.Ap.J.9l,20,!.940i

E. G. Wi lliams a. H. Knox-Shaw,M. N. 102,226, 1.942;J. Schilt
a. C. J a c l<so n. A. J. 56, 209, 1,952.

4. H. @. (D n o p r. Tp. lAtr{I[, 16, 4, '1,949.

5. O. S t r u v e. Ap. J. 100, 1.89, '1944.
6. R. F. Sanf ord. Ap. J. 110,'1,17, L949.
7.P. Merrill, R. F, Sanf ord, O. C. Wilson, C. Burwell. Ap. J.

86,1 274, 1.937.
8. A. Blaauw a. J. Delhaye, BAN, 10,473, t949.
9. C. A. R i e k e. H. C., 397, 1935.
10. III. [. II a p e rr a r o. Tp. IAtr{Itr, 20, 26, 'J,951,.

1,2. B. A. A,v6apqyMau. Broguui gorna4 Ea cuMtroauyMe tro oBorrroquu BBeBA.

. VIII Mexrgyuapo4rr. acrporroM. c'sesg, L952. 
,

13. IL fI. flape'naro, A. I. MaceBtru. Acrpon. xyptr.27,137, 1950.
t4.fI. l. ItynnxoBcnufi. Eronn. IAI4III, I& 2, 1940.
15. f. A. III a fi n, B. O. I a a e. ?Isn: Itpuucnot acrpo(fra. o6cepa. 8, 80, !.952.



AnAAEX,rmf HAvn CCCP

T{BBECTl1Tfi" I(PbIMOITOff ACTPO OI{3I4I-IECI(Off OB CEPBATOPITII
To,rt XI, 1954 r,

o0TOaJIEHTPUTIECT(mE HABJIIO,IEHI,Ifl B IqUT,A.

C, B, Ilenpacoae,

SaAaset nacronrqeft pa6orr.LrBJrrercrr noflbr?r{a ycrar{oBurr, cyqecrBoBaulle reMnepa-
TypHBrx usltenenzft, cBsoal{Hr,rx c }renpaBrrJrr,rrrr'ru rore6anrtfir[u 6necxa 8 I{ura.

3ll{rra : ilD '172748: BD -9".1t796: 2Opna : 41ll[uta (zrs,Jo.o :
:18r'36m118'; Err,,n.n :-9"08'.9) cucHrpaJrrrrroro HJlacca F0 (I-ID Catalogue),
4*.74 ptm, F1r (Lick. Obs.), /t':'.74-5T'.02 phc, Flrs (NIount Wilson obs.),
5m.O-sm.25 phe, I{BBccrIra It ] rtax cflenrpaJrr,Flo-IlBoilHarr uo r.ta6nrogelrr{flM

Paftra s tB99-1900 rr. IIp, rroMorurl opr{rl{}Iarlbnoro rpextrpllaMoBoro
crrexrporpa{ra Nlnnca Pai.ir nnepsble I{B 392 ua6nrogenuii ycrauoBnJr ce re-
pr4oA R 00.L937lt. Pagiranr,nue cnopocrrr oroli aocagr,r r{ccJreAoBaJrucr, l{efie-
polr, Cnr,rcou, lVlypolr r{ l(p., ycraIroBIrBmIlMI4 r{x [epeMe]rHocrb.

R 1935 r. Honacenlr.r [2] orrpeAeJruJr no pa[r{aJrr,Hr,IM cnopocrrl},I creltrpo-
cl(oruqecnue BJreMeFrrEI ailruflrl{qecrtoit op6nrr,tr ]craIIoBI{R, rlro r[opn'ra u.

aMUrr{TyAa npr,rBrrrx pa4l,raJrbrrbrx crropocreli ueusrorcn. tr4ar,tencnue ee rlpr{o-
cru 'r[oroanenrprrqecxfl BrrepBrre Ha6nrogar n 1935 r. Oac. Crou ira6nron,erlr{fl

oH rrpoloJrlxan e 1936 ra s t93B rr-. I4nr rr(c 6blro ycrarloBJrcrlo, rlro aMrIJrI{ryAa

6necrra Droi,r flepeMeuuoi,i Menflercfl lto rury rrepcMeHHr,Ix aneag p l]erlrea unm
p E. flca.

IIa A6acryuaucxoii acrpo(xralt-rccrtoii o6cepnaropuu B. E. HzrtonosblM
loryqsHs n i93B r. ceM6 {otoenenrpllqecxllx nptrB],rx aroiir asealbr [3].

Bce aneegsr erolo rl,Iila rrepeMeHllocru nprrnatrJIe]r{ar H paHrleMy crler{-

rpaJrbrroMy HJraccy Bt-B3; B rrocJrel(rree Bper\(rr o6napyxenBl ralttre )He rleupa-

Br{JrbHLre xore6anun Itoporltoro nepuo4a y BBeBA rrlrla A0. D ll{rata [oxa
e[r4ncrBerrrrafr 3Be3I[a, upr{r-IaAJler{atrIafr r( TlIrIy 3Be3A p B, IICa, r4Melorqafl

clenrpaJrr,Hur,i Hnacc F/+s. Oua rrBJrflcrcfl rr[rarlTor{ c a6corlorlloii aneaguoi,i

aetauvuofi. -l-1.4 l4l.
B ltpr,rnrcrtoli acrpo{neuuecrtol,:i o6cepnatoprar,r E Il{uta Ha6rlolaracr r[o-

roeJrefirptrqecntr trpr{ rIoMOrqIr orerlecrBeHl{oro r[oroyunoxurreJrfl OOy-17,
r{orlrtrpoDau}roro B H0cr\{r{roBcnorrr {roryce MerlrdcltoBoro 20O-rirunnr4MerpoBoro

reJrecfiorra Nlacrtyrora [5]. IIa6rrcAeIrI,IFI ]leirlrcl, B rerleHtrle aBrycra - ceH-

91



Tfl6pr 1952 r. c AByMt{ (tulrTpa,r,ut llc-25 n GG'7, vto npn6nuBI{reJILHo co-
,orBercrByer npr,r rlcrloJlbsyeuott otrrlrfie aif{eHtunur,lM AJII,IHa}I BorH },. :
:4200 A vr i,,,:5100 A. Bcero roflyqeno 160aa6nrouenuit c qerr,IpbMa npr-
tsflBnaMr{ n craHtraprrrrrlM BBeBI(au Boss 6077 14'.28 phe dF6l u Boss 6031

14".94 phe A3ssl Aflfl yqera e{rfenra ocna6nerlrn cBera B aerunoft atrraoc{epe

lr BbrBo[a nuearuoctfepubrx BQJrr.{quH trBMeHeurts 6recna E Il]lrta Mero[oM,
pexoMeugoBarrr{brrvr I-IlrHonosBrM [5]. Itaxruoe Ha6rIoI(eHIre noJlyrlaJrocb rlo
cxeMe: graJIoH SnnrrBno"3l?orrr atailott 3nrrrr6nor 3iz,,,,, orailon 3n,,,r,. 6nrr"3nnr*

eraJroH, orHyAa

tttD - ttta: - 2.5 lg;

B CIIHI{X I{ }I{eJITLIX JIytIax OAflOBpeMeIIHO, rAe nd Tl llv- oTCqeTLI TaJIbBaIIO-

Merpa (ra6n. 1). Stanon, {otorrrerpuuccnr.ri,i cral{Aapr r4B ql4uxocyrr,rpuguoro

{octpopa, orcqurblBailcfl trJrrI rrpoBepftL{ rrocrorHcrBa rIyBcrRI,IreJrr,Hocrrl

arexrpo{rotoMerpa. Sneagoft cpaBrleul{s 6rrna e lllura : HD 173009 cflerr-
rpa G5. 5-.09 phe.

tr4cnpaonennbre Ba rrorJrouleHr{e a'rruoc{epcr paarrocrrr BBeBAHbrx BeJrr4rrtrrH

mS, - mga: L,tn, gln HalHAoft Hoqr{ orAeJrbl{o, HaHeceHbr Ha rpatplln no {a-
BaM B crrHeM r,r ?neJrroM r[rnr,r'pax ({ur. t). (Daarr nsr.ruc:nrrJtrcb uo tfoprrayne,
rrpeAJrolxerrnofi (Dacorvr [6 j:

ilTax : JD 2427 .L)91.786 + O0 .lg377} E.

tr4nr:epecno orMerl4rl, tlro rlepr4o[r,r E I{lrra,
DD flqepuqn (04.19308902) orrrrdrrarorcrl ,qpyr or
O.003 cyror{.

llz vuguaw[yaJrbHr,rx HprlBbrx Bu4rro, alro aMrrJrlrryAa ux u r[oprua MeHfl-

rorcfl r{Bo AHrr B peur,. tr4auenflercrr raxirie RpeMrr Me}nAy HacryureHr4rrMr{
Mar(crrMyMa rr MtrrrflMyMa 6recma. 3na.renun pa3llocrr,r MaHcr{MyM _- Mrr}rrr-

uvru (oguuanoBble IJrFI BBeBA ruua RR "Tlupr,r lr E l{er[en) 3gecr, Me]rflrorcrr,
n rore6anrfl [ocrlrraror 0.2 neplroga. Aunrurryga r(prrBrrx 6necrta Merrflercrr
or' 0".23 4o 0*.{5 [Jrn oAr{oro(runr,rpa.llo nplrnr,ru 6necxa Mo}nuo 3aMerr{rr,
TaHlne, .r'ro 6recH pacrer HecHoJrbno 6r,rc'Ipee K Mar(crrMyMy r{ crraAaer MeA-

Jrerrgee n Mr{HtrMyMy. Bce gro yr(agbrBaer, rrro t}urau.recxre ycJrotsr{rr B arMo-
c(repe BBeBI rr{rla p B. flca rle rlBJrrlrorcfl crarlr{ouapHr,rMl{. (DnyHryaqun
y npr{Br,rx 6ilecna, roryqeuHr,rx B rerreHrre ID 2434239.2652-4222 ($urr. I,
npr{Blre L4-Lb aBrycra L952 r.), uo ncerlr BeporrHocrr,r, neo6xogrn\,ro o6brrc-
rrr{Tr, HoJre6aHr{rrMr4 rrpoapaqHocrr,r aeunoft aruoctpepr,r Bo BpeMf na6nrogeuraa,
a rre r{BMeHeHr{flMr{ noporr(oro nepr{oAa B 6necne nepeueuuoit 8Illura. (Dac

o6r,nc:own Bce orrr rrBMelreur4rr rraJro?r{eurler{ nyJrr,caurrii c rpeun nepr{o4aMrr
n 00.L93770, 0d.t57BB2 n 04.095156 rI MarrbrMrr aMrrrrplryAaMr{. Flymno or-
Merr{Tb, 'rto ua6ilroAe}Ir4fr r{acTofrrrlero paAa rre [poTl{BopeqaT arr{M ilepr{oAailr
B npegeJrax none6anras (ropnru r,I atvrrrJrr{rygr,r D llduta.

L{neronoii aHBI4BaJreHT BBeBAbr Lm"- Arz,r., BErBeAenrrr,ri.i rra r{HAr,rBr,rlyaJlr;-

nrrx ua6nroAeHufi Ba Hoqb, orpa?fiaer Ao HenoTopoii creuenpr oTr{ocr4rerrr,Hog
pacllpe[ereHlle aHepfr4rr B crrer{rpe 3Be3Abr.
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37E7
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3940
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299
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278
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357

358
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338
309
314
319
294
285
272
281
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262
291.

345
378
cnn

301+
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340
380
OJJ

398
410
431

408
402
391

383
361

346
314
300
330
258

-111156
t43
103

052
044
075

105

067
054

.041.

.07lt

.211.
199

L7t
147

155

t45
103
098
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062
068
025
011.

026
035
055
097

031
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140
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215
209

192
153
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064
047
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4086
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4ZZ;)
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3349

3439
3515
3605
3675
3751
382,1

3897
3574
4050

253.2s18
2602
2685
2768
2858
2949

3032
3t22
3206
3296
3685
3761
3838
3900
3970
4032

263.2467
2541t

2613
2690

2849
2919
2995
3072
3t48
'DDO

3329

-0+288
307

OZL+

252

343
.f TJD

316
o21.)

298
293
ZIZ
293
279

265
283
282
297.

424
413
413
438
41,2

379
374
342
296
,qt

268'
241

286
227
237

239

-1+050
012
014
018
000

2tt
162
110
094
068
054
059

-1.019
-0. 999

-1 . 019
025
078
09/t

.045

ZJI

267

300
236
224
201
t72
t57
096

-1..094
-0.985
-1 .008
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-0.969
-0.958
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027

044
041
063
052
069
108

tr9
160

t7t
210
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193
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t04
86
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84
47
1.1"
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78
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82
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126
186

130

200
157

180
134

,1.59

165
135

138

!27
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feJrlror(e nrp
JD 2434...

CE
a

+0{'899
897

900
899
898
898
899

90i
901

898
900
899
899
900
897

898
898
898
900
898

263.3426
3495

265.2279
2369

2453
2536
2605

2696
2772
2848
2918
2980
3057

3140
32r0
3293
3369
3453
3529
3612

-_0T386
4JLL

Jtt+

363
J /.1

421

397

408
/QB

42lt
4t2
384
376
361

376
293
.)JJ

326
305

229

,l m oc9

234

102
:162

194
199

230

215
195

207 '

238
207

77It
15i
131
,107

102
072

-1 .082

-0. 982

+0+065
100

140

i00
77

t20
65

94
133

115

73
74

100

109

142

84
t29
152
123
145

/[trrr o6HapV;tionr.t'l lr3Merlerrfiu rlB0Tor]Oro III{BIIBaJIeIITa a, II3MeI{eHI{cr'r

6nec,tta BlIo3AbI 5.bIJIo co6parlo OCI[b !I]IA.[1RI{AyaJILlll;Ix Itput]LIx, HaII60JIeo

6tfl.{ltlirrr lro {op\ro rl aN,rrrrrr,rryl(e, B oAlry (ycpeA}IeIIHyIo) rtpl{Bylo AJlrr }I{eJI-

roro r,r ol.Iltero t[rlnrrllcln or/deJllHo ({ur. 2). Cpe4nelr HpuBoi'i' Ilo"rlyqerl{oii

143 rra6JI()/(cttrIti, r{e;rLl}n 3l[CoIr lIpI'II{aBaTr, rtaftoro-Jtl'r6o tfnllt'recHol'o 3Har]c-

Hr{rr, II0 I}()o ?r{c x{o}It[o clta3arb, tITo R (ycpe4lleHHoft) I{p}IBoii etf(rentr'r l'ta-

Jr6rx rlep[roi(ol] I,1 I,Ix ualt]IaIItllI MOpYl' 6hITL ]IeilIIaqIITeJIL]IE'IMI'.I .

IIno,r.guor:i ar(Bl,rBaJrcrll: r) II]ltTa, rto.rrvttclt]tlli,i ro <ycpei(rIe]I]ILIM) ItpI{BbIrl,

Nregrrcrcrl co cpoAreii antrJlllryl1oii B 0'".060 rl)l't rIaII{{trI{ Heftoropoii ;urcueP-

oflrn t{H[\trr]rrJlyairbrrr,rx rtprrurrrx (r[ur'. 2). lllln o'r'ol'r Mo]HHo lsoMorllTl;, rrro cpcll-

r{r,rc ivrox{cH,rbr Martcllrl{yMoB r{lr\rerlo rrl,l fl 6.rto(rrta .) fL{uT a I[ t'I3lIeHoHrIu Itp I'I-

Boi\ CE 3Bc3/t1,I ()oBItallaloT Ilo ()a30. .{;ur [olruep]]i[e]Il'{fl peaJILHocT}I ItoJIc-

6arrrrn urlc.roBol.o nr{BrrBaJlenlrir c u3MCIIeIrI,ter{ 6Jre(irta ;l I-T[mta, o6yclonnoutrorxl

il3i\rrljlcHilcli r)()(pori,ultilto.i,i l,CNilrellaT)/pbr 3lto3ALl; ,6r;1ilt{ I}Iitse}\e}ll{ uBeToBbIO

anur,IItaJIeIIILI 3BC3I\bI CIlaIlHOIIvrfl n, : s l[r'Ira lI ItepCMeIIIIOl.'i ) IT{lrra AIt'{

.a?ril()ro lrlSJrro[ern,rrr o1';[o,rr r,lo rri)rI rroN{oIt\t.t :)1]tl;t()lltl Ilo r[rlpn'rylra-rt

cEo- - 2.s (**-,* *) ,

cEu: * 2.5 (,* ffi - t* ffi)
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flony.lsBrure BHaqeHrrrr CEo u CEu tpanegeHbr B ra6n. !. flocrosucrso
3EaqeHtrfl cEo g,il.a sBeSAbr cpaBrreHtrfi 3a Becrr ceaou sa6trogeuufi nptrHflro
Ba Hptrrepzft uocrosucrna 6necHa BBeBAT;r e lI{rra Bo BpeMfl ua6nrogeuurl.
34ecr, cpeArrflr HBa[paruqHan omr6xa oAHoro ua6rro4eutrfl Ba HoqB paBHa
+0'".0016,1 r{ cpeAuflrr HBaAparr{qHaR omra6na no ornJro,e,}rnr{ or cpeAHe-
apn{uerra.recroro r{B Bcex na6nroAeuuft Ba ceaou, paBuafl +0r'.0020, He rrpe-
Bbrmaer rorrgocrtr ua6nrogeuuft.

Tlax,reuerrrs CEu pgn repeueunoll BBeB[br D Il{ura Ba ror }fie treptro,q, Han
rrofiaBbrBaer ra6n, t, Ha o[trH rropaAon 6onrme nalrenenr,rfi cEo. Swaueunn cEr,

0.J 00 a7
I'J

Dal-

02-

.rl

07-
tltltttltL,

ot oi al u o.g o o./ o.z u o./ olt eata

@,,. 2. <vcpegne'ni,re) HpuBBre 6necxa I Il{ura, Bepxnrn - qepe, memnrrl
{rmrp; cpeArrE-rrepes cfiunt Santrp; Ezrr{Hrrfi - qaeroroi oxBtrBalrenr -CE :'L,ur.c- L;mx

HaHeceHHbre ra rpa{uH no {aae [epr{o[a (1 ), garor HptrByro rlBeroBoro aHBrr-
BaJreETa co cpegneli arrunury[ofi a 0,".060, rrro troaBoJrser xone6arrufl rlBero-
Boro aI{BIrBaJreHra c rrBMeHeHI{elr 6necrta I Illura B reqerrr4e o4Horo [eprroga
cqtrTarb peaJrr,Hr,rl\rrr. Ecnu none6auus qBeroBoto aHBrrBaJrer{ra E Il{ura cuu-
rarb SaBr{cftqr{Mr{ or trsMerleHrn arirseHrrsuoft relaueparypbr 3BesAbr B trpe[-
rroJroEteHr{tr TepMo[EIlaMr4qecHoto paBrroBecrlf, To AJrfl BbrBola uHTeHcr{BHo-
crr4 B^(T) Molr{Ho BoctroJrb3oBarBcfl rpoprraynoft fllanxa

Bt,(r):ry +=
8=r

Jlorapurprulrpyr aro BLrpan(eHr,ro tr [epeBoAr{ B BBeBn.Hbre Beil:asltlbL mc
Ir. rnn iltrrrr cl4Hero r{ }fieJrroro rpunrrpon (I":4200 A, ),,*:5160 A), uo,nysaeM
rrocJre 11u{{epeHqupoBaHtrrr

dm"- - t.0B *tr,Aca '

dmn - -t.0B:--,LT.'\H{ 
r

0/ 0J
ll

0d 0.! 0 4/ 0x 0Jrtttlt

(2)

(d.l

98

/.0 *
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Orcroga Molr{Iro rroJryirtrrb orr-rorfleHr,re rlRel'oBoro anBtrBaJreHTa CE
Eelrrlro rone6anun 6necua BBe3Ar,r A.ru" n crrntrx rysax

H UAMe-

(4)

{zurr-

(5)

(6)

noT

(7)

(8)

(e)

flogcrannaa Bua.reutrfl
poB, troIyrraeM

dmo- dm* , Io
:J--.

dmc A,n

e{SeHrunusrx EJrtrE BoJrE trprMeufleMrrx

dm"- d.m* : o.tg.
dtuc

lleneuenufi qBeroBoro DriBrtBaJreura CE (Sur. 3), uauecennr,re, corJracEo
Be[trqr4HaM Arz. npunoft 6nccra B cuHrrx Jryqax, tro {baaaM rrepuo[a, [aror

),1
BrratrcHr'te i - + :0.18, nax TaHreHc yrJra rrarrJroFra HacareJlr,floft tg o.:A*

:+:, roJrr,Ho AJrfl roqex nepxueliqacrrrHpuuofi (n6nuau naancuuyrrra).afflc

B gpyurx roarriax sroii npunor,f sHaseuus tgo.: t*"ry*ur^orcfl or0.20 go

0.45 (ra6n. 2). 3ro yr(aBr,IBaer,.rro nore6agtrrr qBeroBoro aHBr{BaJreETa B Te-
rreHue oArroro ileprrola r{BMeHeurrg 6necna xpunoit BaBtrctrr tre roJI},Ho oT TeM-

treparypr-rbrx trBMeuer{uii, Ho, BoBMoH{Ho, r{ or trBMer{euuft pa4ryca rrepeMeu-
Eofi BBea[br.

flpnrnnennn coorrromeHr{ fl

ffls: - 2.5 lg B^[ Q)- 2.51g R2,

ffi*: - 2.519 Br* V) - 2.5Ig R2

[Jrfl cuHero tr )fieJrroro Sudsrpon coorBercrBeuno tr gu${epenqnpyfl trx
fr R, rraxogzM

dm"* tlm* c

--nn^-: -:-TTER'a a+_EM

n. 
- 

d*"-d**
^' - c '

flocrogsurre BertrqtrEbr c u o paBubr

c : - !..08 #(+ - *) : - 4.2.6.10-6,

1.08c2a: -7q1; : -7.L.L0-4,

T:ile cz:L.4,38, a e{{ienrr{BHafl reMreparypa 7 anesgrr rrptrHflra AJrri ctren-
rpaJrbrroro rnna gF4 pannort oxono 7200o 171.

Brr.rrcneuurre Brraqerrufl rraMer{er{Err reMleparyprr AZ tr paAtryca BBeBlbI
AJT

O: nUOm rtpueOr,r qBeTOBOTO AKBIIBaJIeETa npuBetreur,t S ra6[. 2.
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I.tsueueHun nolepufictnHoit me,v,nepanxApbl u paAuAca
no fiaean nepuo?a

Ta6nrqa 2

npu us.M,eHeHuu 6necna 8 llluma

q)aBa dln - dm

(l'110;r9

0.02+5

0.032
0. 021

tlnt - dm,c, 1r{:tqo
dm

c

0.1ti
0.26
0. 34

0.41t

ffixro-.
c 

x10-n
tgd

AR'i

ol.)9J

0. 85

0. 75

0. 65

-469"
-375
-254
-200

7.0
/r. 8
on

2.8

-0. toc

-J.Lt
-4.O

-0. 
(102

-0.037
-0. 039

-0. 039

34eor (drrt"- clm,rr) - paBlrocru aMrrJrrrlryA r{pr{Br,r,{ 6necna, uoJryareurr[re rrpu
tloNiorrlrl cr,rlIer-o rr irtcJlroro rllranrrpon I(Jrfr coorRolrorByrorqr4x rfaa. Benuuunrr
, d tn".- dtt,ru
LE cr.: -=- Haxollr,rJl,rcb rro 1{acaTe[6H6rM, rlpoBetre[]rriM Ha rtpl4Boni" drttr.

rlBera B Torrfiax llaHrroi,t t[raar,r.

IIan6onr,mee lr3MeHeHr,re relrrreparypu, coolrBCrcrByroqee Mar(cu1\{yrvry

6recHa, noryrrr4Jrocb paBHbrM rrpr,rMepuo --500'. 'I'euneparypr.roe rtoJre6aulre
y 3Re3I(IJ 3a IrpCMfI r,I3Mel{eirrrfJ 6lecna B rerre}rue oAHofo [epr{oAa [poEcxoArlr
R rrpcAeJrax or -200 [o -500". 13 nrr,flrr.mlyMe 6IIecHa reMrreparypa BBeBAr,r

HAI46(]JIbITAfI.

Izlal,rerrelu,re o.ruor A/?
rrerrr4rr #- l'anrrie curr3aHo 0 rrSMeHelrrreNr 6recHa SBeSAbI

E lJlnra r,r npolrcxol.(r,rr B npcAeJrax 0.002-0.04 tt, rrro Aael. l{BMeueurre Be-

Jrr4qrrlrbr npr4pocra rroBepxrrocrr{ B rcareHr{e ollHoro rrepr4oAa ne 6onee 8 % .
R uancr.ruyMc 6lrecHa IIoBepxIIocrr, BBCBI(r,r lra116onrrnan. Paccuorpeuunre
YCIIOBI{'I r{SMeHer{r,1rr reMlepaTypbl rI paAr.Iyca 3Be3[r,r IIe npoTrrRopeqaT cBoi-
crBall tflralr.recnrax uepeMeHril,rx BBeBI( r],rrra I_{etlrerA.
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I,I 3 BD C'II,1 fl IT P IJ }[ CH O iI ACTPOOI4SI4qECITOfi

Ton XI, 1954 n.

OBCEI)BATOPI,lII

o MEXAIII{3MB CBEIIEHI,IfI BOAOPOAHbIX O"TTOHKyJXOB

9. P, Mgcme"o,r,

B pa6ore paccMorper{ pEA BonpocoB, cBfiBalrrlBrx c Mexaur{BMor\r cBeqeutrE BoAol)oAnr,rx

{roHltynon. TaH HaH BrrAeJreutre {noHxynr,rloro uaryqeuurr B qeurpaJrbHbrx qacrrx
rauuft 6anrueponcrofi ceptrr{ c[enrpa $axenon Bcrpeqaercfl c 6omtrzuu rpyAr{ocraMrr,
Bo BropoM paaAerre crarEtr crrequaJrrlro paccruarprBaercr Borrpoc o rrrcorrlot lronaJr]laaqrrl
(r xpouoctfepe) ynaaanuoro {noxnynruoro uatryqeuur. Orueueno, qro o6rrwr,re MeroA6r,

ocuoBauril,re Ha npaMerreHtrI{ Aaurrr,rx o 4u{r[eperquaJrbr.rorf Bparqenm{ paBfiuqnr,rx crroeB
coarnequofi aruoc(peprr, BAecb r-relocraroqHr;r.

Ocuonrrnagcr Ea orcyrcrBrrufifiilTrfr E BJry qeE ua H" n cuenrpd ,{axerou, oAeJrar.r

u6rBoA, rrro ueJryqeure B rlerrrpe nur.rzz IJ" r{ coceAuux c uero ausuft ,Ha r H6 clrexTpa

{anenoa Bo3rrtrnaer ne r xporuoc(pepe, a n 6onee rny6orzx qac?-Ex conueqirofr arlro,:{eprr,
Bo Brreurlrux qacrrrx o6paqaroqero cJrofl. Ecnr 6u nuunr H" o6paaornrranacr n xpolroc(pepe,
ro orra Eorrlnrra 6r,rra 6r,r Brrrgelrxrbca KaH spltafi fifrEfrtr valtyvelrufi rra {one grrnr'roBoJrrro-
lroro HptrrJra fitrntrr{ [orJroqeuua H, Ca+.

,{nn pemenufl Botrpoca o sr,rcorr.rofi fior{arrrraaqtrI{ ugrr)rqear{E (pariera B qerrrpaJrbr{r,rx
rracrfix trutruu.Ho cpaButrBaercrr qzcno lls6rrrorrurtrrx HBaHror [cu. r]rr. 2 z t]opuyny (3)J,
IraryqaeMbrx qeuTpaJrrrl{r,rMrr qacrflil{r lrfrEilE Ho c rcM qucJroM r{BaEroB [{oprrryrn. (4)-
(B)1, Horopoe ualryqaercfl EerrocpeAcrBeuuo xpolroc{epofr [4]. 0ro cpanueuze rronag6rBaer,
qro yxte oAr{a xpoMoc$epa gonrxnaicoaganarr, ras6brrowroe lra;ryqeuue, cpaBr.rur\roe c rervr,

iioropoe cJreAyer orr{rlAarb EB ua6flro,qeurfi.
floHaaano (n coorrercrau[ c fipeABaplrreJ]r,]r[rrr coo6rdefiaeM [2]), sro npr{ erre(rpou-

nofi remueparype T. xpouoc{epurrx crroeB ua4 tlaneramrr roprrAna 17500-8000' noa(iynr4e-
HEe gJren"pourrhrM yAapoM Mo?fier onasarbca crorrr me a$(per<runrrhrM Mexaruamou {nox-
nyJrrlroro cBeqeutrfl R Jrfr:r,wv Ho, nax u penorr6znaqrr. OguaHo rra ocrroBarrur{ BrrBoAoB

aBropa Itl npe4crannsercs 6oree Bepoarrrl;ri\{, qro ?€ cyrlecrBer.rHo Hu}r{e 7500-8000".
llornguuouy, ocHoBlrr,rM rrexaul{Br{or{ tlronxynrnoro r4aflyrreulrfi n }Io (a rer\{ carvtirilI Ir
B ocraJrBrrbrx Jrr{IIEgx ceplrrr, rAe orrrocureJrluaa porrb crolxuosenzfi tro cpaB]relrl{x) c pe-
rioM6trr{aquaMu rraAaer c r{oMcpor,r nuuur.r) cJry?fiar penoru6unaqrr{ nporouoB c arrer{TpolraMtr.
Pacqerrr no {opuryre (13) roxaai,rnaror, qro sror MexaEr{BM rr c noJrr{qecr:seflnori cr()poulr,
rreaaBrrcuMo or rrprrrlrMaeuot 7'", o6ecneqraeaer na6nrogaeuoe ![ronnlrrunoe Earlyqelrr4e.

tr[ccnegyercx Borrpoc o Aer{per{eure rlaryqenrlfl 6anrueponerioit cepvv crer{rpa {rrormy-
;ron. Cgerar pgA npraT[rrecxrrx Bar\{eqauufi, oure{erlrr rpy[]rocrrr cyrt1ecrByrorr1]Ix leoprfi
r{ IlaMe{errBr rreroroplre rryrtr [aJrblrerlrrirero Pfl3ntr{"I{fl SToro Bonpoca.

Paccuarprrarorca paafir,rqtrfl n o6qeiu xaparrepe Hafibqrrenr.rx tr BoAopoAI]bIx '{nox-
r(yJroB. 0rz paanuvra rerxo o6r,gcrlFrtorcr, ecJrfrfrcxoAfrTB EB Toro, IITo, corfiacuo lptr6otau
aBropa [1, 13], cBeqe]rr4e {nonxynor B iltr}rrdEx H, n K2 o6ycnorneno eJIeHrpoIIIIbIIvI ly)Iapou,
a, couracuo Br,rBoAar{ nacronnlefi pa6orar, cBerreur{e {rnornynon B JrtrEtru Ho o6ycnc,nneuo
penon6ruaqrsnrlr, B Brorr cJryqae pactrpeAerreE[e cBeqentrs B Jrr{Htrrrx H2 u K, no AtrcHy
Coruqa olpeAeJrflerctr B cytrIecTBerrtoli uepe Jror{aJrbrrbrr{tr rrolr,Irrrerr{.flr\{rt enerrpounofi
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-l'or[neparypLr, a pac]IpeAoJlcurre cBeqclrlrfr B ,rrrrlrr{I,r I:[r. - ;]rortatii,I]brtrrr{ rroBr,rrrrcrrl,tENltr Be-
pontuocreft penou6rntta4lrri rt, cnelorareJri,rlo, l nsnccrlrofi rrepe JrorraJrrrt{r,rMtr rro.Br,r-
'JlroEtrffMrI rlJrorrrocrr{ xlareprlIr. Buxplr }oI{pyt' trfl'r'otr rr coorBercTByror, rroBllAtrr\rolry,
rronr,rrrcrrtrro o6rqefi u;nornocrn xporroc{eprJ B orl{eJrrrnr,rx clrpaJrrrx.

Orueqena ucrrJrroqrrrcJrr,[arr Barr{rrocrrr r,rayrrerrlrfi xporroc,rpepr,r rra4 daxe,narrtr rr Boo6qe
.rall artrrrBnr,rlru o6racrgmu.

l. Bno4nue BaMeqarrrrff

B csoeft rpe[brAyqeft pa6ore ltl anrop o6cyArr Borrpoc o MexaEuB-
Me cBeqeEtrfi fiaJrbqueBslx {noHxyJroB u rroHasaJr, sro BoS6yffiEeFI]ae aroMoB
Ca+, rpraoAflIqee H troflBJrel{trrc lmswi,r. LI, m Kr, IIporBBoAETcfl aJreHTpoEEbrM
y[apoM tr oBfl3a]ro c 6onee BbrcoHofi nrrHerI{qecHofi reMtreparypoft
xponroc{epsr B o6JIacrE rpnoHnyron. Penou6usaqrrr4 B[ecb Ee Moryr trrparb
cyqecrBelrHoft ponlr. B rofi me pa6ore, a raHEte B trpelBapErensuou coo6-
qerrtrtr tro EaErroMy Borrpocy 121 6:r';'|Io ynasarro, qro, Eauporr(B, MexatrtrsMoM
fi3ryqeEufl B JrtrrItrflx 6arureponcxoft ceprz cneHrpa {noHxynon flBJrfrorcfl,
IIoBr4AtrMOMy, penOlr6lruaqraa. Hacrorrqaa pa6ora clleqrraJlbrro trocBflqerra
uSyqeEuro Borrpoca o MexaHtrBMe CBeqeHuf Bo[opoAHbrx rpnoHHyror.

TlcronHoeasze o6rqux {uauuecnux cBoftcrn Bo[opoArbrx {noHnynon,
B OrJruqtre or HaJrbqr{ensrx {nomnyJloB, B0Tpeqaercfl c roft BecbMa cepteauofi
TpytrEocrbro, qro BbIAeJreHr[e u BilyqeEEf , rrpErraltJre]fiaqero co6crBeHHo
{noxmyny, rpe6yer oco6oro trccJreAoBauzr n soo6rqe cBflBarro c Henoropr,rMu
HeorrpeIleJreHHocrfiMu. lla orux Heonpe4eJrennocreft cJreqyor orMerrrrb ragtre:

a) B ro BpeMfl HaH fpntre IruHI/.trHrnK, troHu3oBatrHoroKaJrr,qtrfl coBep-
ItrEHIIO OTqETJII{BO B];IAEJIflIOTCfl IIA {OUE UEI{TPAJIIHI,IX SACTEfi tuITPOHI{X
nnuufi I{ r K, tr3ryaleEue B ilvLfrflx Ho u IIg trporrBJrflercfl Jrtrmb HaH rre-
noropoe rroAEflrr{e (a giln nmnvir Hr, Hu,... o6rr.ruo onycxaurae) fqenrpanruux
"racreir yHaSaHErix nttrunit, cxoAflqee trJraB[Io Ea HeT BO BrIerUEtrX qaCTflX ]IO-
cJreArrr{x. B csfleII c 3rrlM r{sJryqeHze, trptrEafiJre]fiarqee co6crBenuo {toxHyny
fiart xpoMoc{epuomy o6paaonanrarc, rpyArro orAeJrurr, or roro r{3JryqeHtrfi,
noropoe Br,IxoAur ua 6onee Htr{}l{Hlax cJroeB coJruesuoit o6ono.rgu (n gauuorr
cJTyqac lra {axena).

6) tr{nrero'rcr tra,Hbre (cM. ganee) o rorr, uro a{{exrunurrft ypoBe,b fr.s,ry-
rreH[fl (a currcne ar,rco:rrr) paBJltrrreH [rfl pa3rtrqnrrx nuurft 6anr,ueponcHoft
cepul{. TaH, ranyueEr[e qeHrpaJrbEbrx .racreft fivr:fi]tru Ho cueH:rpa {roRxynon
BbIXOEITT Z3 SHaqtrTeJrBHO 6oJree BEeTIIHT{X CirOeB cOJIHesHOfi aruoc(reprr, .relt
r'ISJlytreHtre qerrrpaJrbHr,rx .racreft nvF,nft Hr, Hu tr T. [. TOIO Ete ctrer(rpa.

tr4a cnasa,uoro cile,qyer, qro trpex(Ae Bcero Mr,r [oJr?nur,r paccMorpeTb Bo-
ilpoc o snrcorHoft JroHaJrtrSaqlru {tnonxynbHoto uB:lIyqIeIJV.l B pa3rzqHr,rx Jrr{-
nlrnx 6amueponcHoft cepvrv.

2. Jloxauuaaqraa SnornyJrtHot'!o usilyqeurrfl B Jrr{rrr{flx 6anrueponcnoft cepulr

,{rn pemeur4fl Bonpoca o srtcoruori JroxaJrzaarlnlr r{B;ryqenlrg B pa3rtrqHbrx
Jrlrlrlrflx (n s paanuqHbrx qacrfx xaxofi-rra6o lmruuw) Morfier 6rtrr, na1re.res
pxg nyteft. llepnuit us Er{x - rrgyqenr.re BpauleHr{fl conuqa Ha ocgoBe
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rrilyrreHrrfl paSJrr{aIHLIx JII{}II,II;i. lzll;neCrUO, arro cnopocTb r}pa[IeEr,rfl pa3JrI{rrHLlx.

o6paaonanlri,r u colue.rnclii autoc{epe 3aBilcrr oT Br;rcorbr erux o6paaoeaulrr:r.
iJuarl [epI{oA Bpax{eHilr r[lottnyla, clIrrrolo t] Jrytlna nanoi.i-ln6o Jrn]rr,rrr

5alrlrcpoucltoii cepuu, Mo)ltl{o cy;1rITL rI o Br,rcore er-o Bajrelarrr,rn n aruoctfe-
pc CorrHr1tl . IIeplro4 }Iie BpaIIIeHlIrI MoTnHo }Iaxoi(rrrb ;IByr{a cuoco6alrlt: ne-
I toOpeAcrReIrHLIM onpo1leJreH]t0l,I rrepeMertleHlIfI rfnottny"rot i{a coJrHearFrotvr

;(rlclte, o6ycnonnenHoro BparqeHI,LeNI ConHqa, rI crrcr{Tl]ocriolrl,rqecHuM oripeAC-
;tclrr{eM uparueHufr Connqa rro JrrrHrrfltr{ clerrrpa (rlorrrtyra.

OAuaxo rla6rloAarerr,nr,rtt ua'reprra;rr lo rllrrrrcrreHr.rrc o6or,rx cnoco6on
ri Boltopol{Hljln. {nortriy.ra}I BocLMa cltyltelr, tlN,Icercrr nr,rrul 6onee lrJrlr r{erreo
yBepeHHoc onpeACJrcurre cnollocrr.r npaucrrrra IJ,-{nonxyron uo nepRot\{y
cuoco6y.

Otlrerun Balr{rrocrr, 4ansnei,iuurx }r0cJreloBar.rr,ri,i .rarioro poAa, cJreityer
I]trIeCTc c TeM yItaS&Tr,, t119 c'rrt Cuoco6r,r .IIMeIOT ceplrc3rrbre r{clIocTaTHI,r. Onir
tro Aalor a6conrornor,l IIHaJILI BrrICor R coJr]rcqrror:i ar.lrtlcrltepe; o6sr.*ro Tartarr
(rpa[Yr{poBIta)) IIpoI{SBOAI,Ircr{ rla ocr{oBaHlrr.l Brico'I, oIIpeleJIaeMLrx ro ctlcnrpv
rlcfrLrurr{lr, rrro r{eBepFro (cnr. rrr,rxre). }]airee, BHaareHr,rfl crtopocrefi, rroJryrrarorlrrxcrr
DTrrMr{ /IByMrr cuoco6auu, rre coBrraAarol. 'liaH, BpaqeHr,re Corurqa, orrpeAeJrflc*
tr{oe uo ilopeMeqelr,rro Ha lt-r,rc,ne r{aJrr,r{r,reBr,rx rlinoxriyton (H- lr K-nrrnr,rr,r),
yr{a3l,rBacr }ra Merrbrtryro BLrcory lrocreAHtrx, rroM ila}ric a{Qenrr,reuafl Brrrcora
IIBJIytrcrrI{rI IIeBoBMyqerIur,tr .racrerl corHcuuoii a.r'r,roctfepr,r B qerrrpe nu:r'u:u 4227
Ca, oupe;lenrreMarr crrenTpaJlrrrrr,ru cuoco6olr,.l larroHe:1, [epeMeqeHr,re Bo[opo/i-
rrlrx I-[o-{troltltyJloB Iro corlterlHoMy Ar{cxy trael' clropocrb, rrpanrr,lqecnrr rre BaB}r-
oalqyro or ml4porr,I rr IlaRHyIo 11t".(t s cylrltll. lJ ro ;ne Bpe\{rr enRaroprraJrr,Harr
cHopo0rrr Bpau{eHI,IfI Conuqa, olpeAeJlrlex4afl ]r }reBoBMyrrlerrHr,rx qacrFrx ArrcHa
rro cMerrlcHr,rro qeHTpa Jrr{r{pr[ I{o, ortaar,rnacrcrr paBHoii 15'.0, ran arro B DroNr

ItocJIeAI{eN,I Clyqae BbIcoTa I{SJIyqaroIIIeI0 cIlotr o.ria3brBacTctr, trpoTr,rB oitl{t{Aa-
rlmfl, 6oilsme, rrex{ B repBoM *. Bce oril t',nyqnl,r,r(oJr}Il{bl 6r,ur ooo6o rrocJleAo-
lanr,r. ;\rtop carl,Irae't', rlrr) rlo ripaiiueii Mellc qacrl,rrrr{o rrocJreJ1Hrrc peityJrbrarr,t
\roty? 6r,Lrr, csnaaHst (i TeM, rrro onpeA0rleulre lrpauelllltl IIo irr,rHllflM rrporl3-
IloAu.'f r)l B6illrB[ ]tpal coJllroqrroro [Ircrta, r.Ac ]I3Jr]rrcHlrc BLIxoAtIl. IrB o1.Iro-
c}:rrerr,lro 6onee nsrcorir.tx c.,1ocB xpouocrlrepr,r (clr. 11atee), Bpaqarorqlrxcfl
c 6oturur,rnrl yI'JroIlbrlvu,r cnollocrFrnau. /{nn onpeAeJre}rrrrr iric cnopocr}r Bpa-
Illclrl,Itl Coluqa IIo llepc\{eqerrnro rfrorrHyJror] rra /IidcHe a.r.o o6crosreJrbLtrRo
rrc r,rrpaer ur,rrtanoit ponrr (cu. ranlnc [3j, cr]r. :t70). IJonr,rl(rdMoMy, eAr{rrcrBerr-
tloc, rITo MLI MolI{eNt C l(ocTaTorl}Ioii ynepeHuocTr,ro [oalepllryTr, I,IB lrMelolqrrx-
(-)t{ Il ;Ialrrlotli o6nacT n }Iarepr{aJroB, a ral{}ric u3 \{aTeprraJroB, orr-rocfltrlr,rxc.Ft
rt o{(rcrt'i'y l)oeprue,4a,- ero rrocJre[oBarcJrr,]rocrb nrrrcor pac[oJro]fieHr{fr lla3-
Jrtr{rrHr,rx rr3Jryrrarorurr,\ cJroeB (cra., nauprauep, [3], puto. ,Ll2), xorrr rr BAecr, cJrc-
l(y0'r' IlMeTl, B BI{Ay, rITo I{}'ICIOtqr,reCn Ua6nrOAeHr.rfr ;IJrrr OT[eJIbrIr,rx rrJr0rroB

ceprtu l3atrsl,repa oTuocfllon, orlloro roBopr, nc rt r[itroruivJ]alr.
V.rr{rsrsaa cmaBaHHoc Br,rrue, o6pa,r:uucn ri Apyrr,nr Bo3Mo}nr{brM MeroAau.

Ottpe,I[eJIeIIufI BbICoTLI 1,I3J]yqaIoql4x cJIoeD. lJua.rale lrr,r AoJr]nHbr cAeJrart,
cJrcAyloqcC DccbN{a oyxleCrBeHHoe satrIerIaHUc. LIac'ro rlrroxxylr,r r{Merryro'r

* Coorsercrnyroqut r\rarepuaJr cM. s [3], crp. 158-170.
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(xpoMoc0epHt;ItvII{ datte;rartttl, noApa3yMeBatI ro, alro (liIoHItyJIbI paCIIolra-

taroTcrr B ocHoBlror{ B xpoMoc(I)epe. (JAHaRO 3TO OTHOCILTCff JIIr[b r{ CaMLI}{

ttrrreHcl,{B}rbrN{ Jrr{rrr,rflM coJrrjerrHoro oflortrpa. IJauporur, lI3JIyaIeHI{e, Ha6ilIo-

J{aeMoc u 6orcc cira6brx rlrrrJrrrs, }ralprlrep B JrIrIIr{lI .[1 ", toarurnaer, ItaH r,ILt

iIaJIec ),I;-[I/(II1\I, ]Ic B ,\Tlol{oc{epc, a R 6onec lnySolir{x LrJroflx - 
Bo BIIeUIEI'I\

rracrrrx (o6paqarorrlcro cJrofl) Conuua. flrn uonotrclrllrt uaIIoMIrlIM, qro o0llo-

llaHr{etrr, r. o. rrrl}rueii rpantglcii, xpomoctilepl,I 1]}Jlucrcfl' rI 0 o II p e i\ e *

JI e II I,I IO, ToT ypoBClIL coJrne.ltclrh o6oJIorIItl'[, ]l;(C il.Irl lta5nrolarentl, oN'Io*

rparqcro B/IoJrb rracareJrbr{ori rt nonepx}Ioo'rl{ Co;rttqa, o6LI.IHIII:I {payulor[e-
poB crreftTp c JIrrHr{flMr{ Tlol'JrorrleHr,rFr rrcpcxo;(II1r B flpItoill.1lrei,i.raTl;rli cIIeltl'p.

llycts upflr{afl -fi (,1,r". 1) corr,

yr{a3aI{rrafl rtacareJrbrlafl, TaH .1ITo

'r'oluta 6,rcttittl B ()crolrilrrlrrl \llr)-
r,roc{epr,r. Tol;1a orl'r-llrlccrtafl 'roJI-

ttla tc la3on B llarlpaBJteuun L, u:t'
lrepelrHaa Itoarf{rLqr'reuror{ ,u c lt p c-
p 6rB Iro ro 1ro 1- Jro[IcItI{ fl,
6nnana H e[r,rHr{rlo. lJr,truc yponnrr 6

nce npflM.ble, rrapaJlJleJlburte Z, cttot-
BercrByror ti { 1 , nunre yptinur 6
co6nro1aerorr r{cpaBeHCTBo ,:, r' , .

C gpyror:i croporrbr, orrularcorrarr roJrrla xpouoc{repr,r tf , -r,raMeperrllafl B/loJtb

rranpauJlelrlln ,s 71o Torrltr,I 6, 3na.I[teJILrIo Merrbllle e[r{[llqrJ, a rIoSTONIy, I{a-
6nrogax gr,rcn Connrla u rtartoi'r-nt6o .racrore lrenpepbrBHoro creltrpa, x,IbI peru-
crpr{pyeM r{BtrryqcHr{e, Bsrxo/(flrrlee yme !r r,ra .racreii conHcqnoii a'ruoct[e1tr,r,

ilrraarr,lTe;r.tbrro 6o;ree rny6ortii pacnoJroE{errrrr;rx, rreN{ yponenr, a6a.

To ntc caMoe cJrel{vcr.)rrrr,rlrsrRarrr !I ltJrtr sac'ror tsHyl'prr olcH'rpaJlrlllix JIITI-

unft. Iouycuru, rITo orrruarccltafl 'r]oJrrrla tc ,xpo,vocr[rcpr;I B/IoJrb nacarcJlt,-
:r.ofr I' 6ruarta R rlcr{rpaJrr,lrbrx rracrorax rtanoii-rlt6o nnnun n cl([III,l(e. '.lol4a
n Hanpat;ilcrrnr,r J' ara onrl{rreol{arl ToJrrqa 6y4cl' eua.traroJrbr.ro MerrbIrle cAr.tHi,[-

u6r, TaI{ rllro IJI(0cL l(a}ric B [eHTpaIrbr{rJx aracTfrx ]laco},raTpr{Bae}Iol-I JInHI'IlI

rvtr,r 6y71elt ua6lrogatr, I,I3Jlyrlerrr,te, Bbrxogflrrlcc c 66tr,mlrx Iny6llH, tIeM Yllo-
Berrb e6e.

1l rta.tecrno [I]r,rN{epa }ro}ri}ro yrta3arr, rrro, rralpr,I}Iep, lro pac.relarrr Cltr-
tn6 v l4.euucna [4], .rrc;no aroMots Ca+ B ocrrosrroM cocrorrHrar.{ paB}Io IIa J(,ir},t-

fle aa [)fic. t Bcrr,r.rr,rne 1.7'10]8 c,v-2, ts To Bllcr[fl ]talt IIa [rrrlHe 66 serl,t.rttuc
u cro paa uenr,urcii - 2. 1016 cM-2.

Taxralr cl6paeolr, Br,rcornafl iroHaJl{BaIIr,r.tI rrBJIyqerrrrR, orlpel(eJIfleMafl rIo

o6r,r.rrrrrnr xpouoc{cplrr,rrr rra6rroAcr.rr{flM lra Hparo }lr,rcna, rle Mo}r{er I.roIroJrL-

30BarrrcrI lIJrFI JroHaJrr,rBarIr4l,r u3lryt1g11urr o6tcrtron rIa AI{cHe. 13oo6rqe, qer\I

6nuxte r( rtllaro ooJrrrcrrrrolo Ar{cna lmr rra6nrogaer{ r,I3Jry.terll{e, TeM c 66nrurr.r-r

Br,rcor orro Brixolr,rr. 3ro flollrBepx{/IaerL]rr r{ rrclo0peJ(orr}ouFrr,rMrl lr3r{epeHrln-
Mr{ cNrerqe}rr4rl Jrrr}rr,rr.I IT,. nogopoita ( [3 ], c.r'p. i 65).

14B cfiaeaHrrolo Rr,I'rcrtacr, rlro BCc lrafirrorjclrrrrfr o lllrco'r'noi,i JroItaJrI,IBauIlII

t[-rnortrty.lron /\oJr?rirrr,r B lopByro ouepejlb o(,rroBr,rRarLCrI 1{a rra6nroleulrax,
lrpol{BBoltrlMr,rx ircloopel\cTBeHHo Fra Arroric Conuqa, a He rra cro r{palo.
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Becrnaa trErepecHbre BaxlroqeHur o sstcorHopi JlonaJrl{Baqr,rtr trBilyqeutrg
B Jrtrrruflx H6, II", H(, .,.6amueponcnoft cepuu Molnuo c[eJ]arrr Ha ocuoBa-
Hrarr ugyrregvfl- fimHuvr Hr. Xopouo rdaBecrr{o, qro B HeBo3MyrqegHbrx qacrgx

{,oJrneqHoft rroBepxuocrtr fi. B {axenax (pacuonorxel{Eblx rIoA {rroxxynauu)
Jtnr,:an H" ua6mogaercfl Har( ucnrroqprrelluo cna6as (uo cpasneutrro c Jrtr-

HfrfrMtr Ha r Hq) r,r lr{r[yauarr lrfr:uun rrorJrorqeur{fi, pacrroJroxreHrrarl Ira AJrtrE-
rloBoJrrroBoM nprrJre mnponofi il:r:rrrdfr. H uonuaosaul{oro RaJrrrlrlfl. Ory rrnrro
rrorJlolqeHr{n H" uomno tro cyqecrBy o6uapyrmurb JTfirtrr,'nptr troMoqz caMoro

rrqareJrrrroro paccMarpfrBarrfl pertrcrporpauu nnnuu lI, Ca+.

Tartunr o6paaolr, ecttru 6rt xporr,roc{epa * coaganana BaMerHoe usryqentre
B Jrurflm I{",ro ETo flBflyqeHrre Mr,r AoJr]nHbr 6rtnu 6u na6nrogarr B BI{Ae nprtofi
.JluHVur, HaxJla4blBarorqeficn Ha HprrrJlo trrtrtrrv H, Ca+, qero B gelicrnnrenr,no-
crr{ Her rt qro ua6nrogaercfl JTIImb n irertrpax AocrarorrHo trr{TelrcrrBr{brx

BCIIbIItrEH.

flpeguo:roxteHl{e Ere o roM, qro xpoMoc{epuoe rlarryqeHlre roqHo (r(oMleu-

cr{pyercflD trusvefr" rrorJroqeuflfl I{", coagaeaenoft Hu}He pactroJro}HeHublM

<o6paqaroquM cJroeM), rlBJrrercfl caMo tro ce6e ucHyccrBeEHbIM tr Bcrpeqaer
pflA noapaxteuuft. TaH, HatrptrMep, lrvrnfr- trorrlolqetrlrn 6anrmeponcHor,i

cepvfr. AoJITT{EEI 6rn:r aua.r[TeJrr,Ho Itr[pe, qeM fluutrtr trBilyrieHufi, TaH qro Ta-
rrar HoMtreucaqrfl soo6rqe HeBoBMolr{Ha. }tporvre roro, B anrtrBlrbrx o6nactsx
nocileflHfrn [oJr]r{Ha 6rrna 6rr n o6rqelr cilysae Hapymarr,cfi E r. A.

7Ie cnaeauuoro cJre4yer, xrro poJrr, xpoMoc{epuux cJIoeB B coa[au?Irr Ha-

6nrogaeuoro raJryqeHrrr ueI{rparIBH},Ix sacreft Jru:uflfr H" cueHtpa {noxny-
ron (u r{eBoBMyrrleuur,rx qacreli conHe-rHoli troBepxtrocrra) uuuroxtna.

O[gano aTor BbIBoA crrpaBegJrtrB ToJIE'Ito B ToM crysae, eciltr B Tex alacro-

Tax, rAe pacrroJraraercf Jtu:rrvrrr II", xpouoc{epa upoepasua. B clpaBelJltr-
Bocrrr rrocJleAr{ero Mr,r Mo)r(eM y6eg,urr,cr Ha ocuoBalrrrl4 cJreAyrorqtrx pacse-
ror. EguncrBerrur,rM BoBMorr{I{rrIM IrcroqrlultoM HelpoBpaquocrtr xpolroc{epu
B aracroTe Jrunflv H" uoxler 6um ronrmo rrourorqeutre ugiryqeHtrfl aroMaMI{

Ca+ s Hpr,rJre H-rurnur. floarouy M6r IroACaIZraeM olruqecxyro roJrqy xpor{o-
c$epsr, olpe[eJrfleMyro aroMaMn Ca+. Paccrosune Jruuuv H" ot qeurpa JrrI

nr,ri,r I-I cocraBJrrrer onoJro 1.6 A. ,{ame npra Hailr4strrr ryp6yneurnrrx cnopocrefr
rroprrgna 1,5-20 nna/cer AotrrrJrepoBcnoe pacmzpeulle lra ranoM paccroflI{rr{
Ai: 1.6 1i ue rrpaer rrtrHanoft poJrr, rar{ uro moa{{uqtresr trorJrolqeHr{fl
orrpe4eJrflercr B ocHoBEoM BaryxautreM rraJryseu[fl. TaH xax B ycJroBtrfix

xpouoc{epr,r (uuanue Horrqeurpaqur arouon) e{{enrrr [aBJlelrr{fl r{ecyqe-
crBeHHr,r, Molr{Ho yqprTBrBaTb ToJrbno saTyxaErre BcJreAcTBtre I[3flyqeEuf .

1'orga moac[{zqueur trorJroqenua (n o6r,ruurrx o6oenaqeunrx) 6yAer panen **

- -av "oI ikl ilt
" 4fin'l,ec" ( -io)"

(r)

IIp, eroM AJrfl H-nunrr "(u, : \rz = Arr, rrptrqeM l*:lp:0.36, Azt:
:1".52.108.

* PacclrarpnBaer{aa (cBepxy),
** Cr,r. [5], rrany Bropyro.

r, e. BAorrL' paAr4yca,
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13 pesylrtare AJIrI :tofi to.rxu clenrpa, rl{e Haxolrrrcfl II",si :3.97.t0-1ecu2.

,(nn xpolroc{epr,r, corJracHo Cannw6 u i\{euseny [4], .Iucro arouoa Ca+
,ua4 t cMz paBHo 2.1"01c . Orcro[a cJro[yer, rrro orrrr{qecrtaFr roJrrqa xpouoc(e-

itr,t *, onpeleJrrreMaFr aroMalrrlt Ca+, 6y4c'r B l,rccre Jrr{HrIIr H" panua

[c, (l'I)]s" x 2. 101c.3.97. t0-1e =z 0.008, (2)

r" e. B o6racrra JryrHnfi I-I" xpouocrfepa geftc.ru4reJrsno upoapaunal
Brtnog o ror{, .rro co6c'reeur{o xpoMocrliepuoe I{3Jryqeur{e }re rrrpaer rrr{-

JtaItoI"r c)ru1ecrueHl{oli ponu n o6paeonaHr,rr{ ueHrpaJrbr{ort qacrrl rulTlrrr norilo-

a

@nr, 2

{qeHrrfl H", Mr,r Mo}HeM, HoEeqHo, pactrpocrpaHr{Tb rr rra cMe}r(}rbre c Hero Jru-
nur IJ, r H5, n6o [Jrrr arrrx luuuft qtrcila uBryqamrqux aroMoB r noa{{rqz-
.oHTbI flepexoAa Jrr{[b r{eMHoro orlrqaroTcfl oT cooTBeT0TByrorqux BeilErrzE

\Jlfr, Jrvlr,:u[. H".
Paccuotpuu retrepb cnogyroqzft Merog trByqenmfl roxaJrrraaur{lr rrarvrrerrufl

R lrvur,rtx 6affiuepoocnoir cepuu. flpn arou Mr;r cuaqaJra o6parulrcn n HeBoB-

MyrqeHr{blM qacTflM coilHeqtroro [rlcHa.
Ha rpur. 2 cnnouuofi tr:r,mefi- rpe4craBJreu HoHryp JrvHVn H* a cuexrpe

IIeErpa coilHeqHoro Ar{cHa. Tan xaH orrrtrlqecHafl ToJruIa o6parqarorqero cJrofr
B qeuTpe lurnfrv. BecbMa BeJrldr(a, ro 6ea ue6rrro.Iuoro trBryqeutrfl rtrerrrparrrurre
qacrtr oroft rEHuI4 [oJr]r{rrbl 6rrnu 6rr rlrrtr ropaBAo nrr}fie crrJroruHoro Rorlrypa.
B sacruocrtr, B caMbrx qerrrpaJrll{brx qacrrrx trrrlrrrtt cJreloBaJro 6sr orxngarr,
rITo ruo= 0.

Boupocy o flpoucxo]fi\eHtrw lls6rrroquoft eufrccyfir B ueurpe ilr4Hufr. Ho
6srno uocsgqeuo Muoro pa6or **. OAuano B AaHrroM paBAeJre aroro Bonpoca
Mbr Kacarbca ne 6y4enl, u6o uac ceft.rac trHrepecyer gpyroft Botrpoc, a rrMerrHo,
s nanoft crerreurr ua6uroqsoe lraryqeHtre B qerrrpe Jtmr;r:u'yr FIo o6ycnorneuo
xpouoc{epofi.

* IIo pa4uycy!
** CM,, r{atrpuMep, o6eop s [6], r.nana 8,
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7-]nr peurenllfl Drol'o Borrpoca lrbr [oJrHtHr,I orlerrl{r'6 yna3a}rr.ryrc lra6rrroq-
r{yro 3Ml{ccnro2 arro Nroir{r{o 6].'.no 6s cllerarb' rranprr}rep' locrporrB (xorn 6r,r

rrpr.r6nl,rslarcmuo) reoperu-recrtlrit Horrryp Jrr,rulrrr ror',florleurrfl H, n ee qe]rrpe
6clt y.rera tta6r,rro.rrrori ar{llccr,rr{. OAnarro o:ror rr):Tb Bcrperraercfl c rpyAHocra-
x'rr, lraBuatl i,I3 ItoTopr,Ix Baltrlrorraercfl B Tox,I, qro tfarturuecrtn orcyrcrByrcT
;()(11'ti'rotlll0 JIaIO]I{HLIC TCOpCTrltICCIilte PaCrrCTLt UO l]CJluq[traM /v B IIeHTpail],-
HIn,\ rJacrrlx JrI{HI,IIr IIo. Iloaronry MLI llocrvrrrrM r{ccrtoJlll{o I4}raqe. Vunrrrnafl,
rrl'o, noo6rqc IoBopf, petrl rrl[er rorlbrto o lo1)rIAItc BeJrrrrlr{H, MbI Mo}Hetrr?

nperrc6pelarr rra MoMeHT caMolrolJrorqclrr{c},r (c,r,i. 4anee), carl{TaTL, rrro }lacupc-
lleJlorItre aHeprI4J.{ R r't;6r,rroquoNI ltBJryrIeHlIII FIoc.[IT AorirrJiepoBCrtrrii xaparr-
tep. /{ericrB?rreJrr,}ro, /trra Jrr.l}rurr [[o pons ar[rfenra IIIrapHa r.r 3aryxaHl4ri
llcJlei(crBLIe uBJIYTISHI,II n xporuocrfepe rtIIrIl]o1ifla.

1]o[pt)( o rtolrnJre]roscHojilrr{prlrrc A).p, Dxo/{frlrleii uaparrerpoM B yHaBar-

lroc ilacrtptr;(crrerllrc (/,.- .-tl, t- (+) :l) 6o;rcc c,-IOirioIT. Ift,r ne BHaeN{ BapaHeo,

B rtariu\ xpouoc{rcpnllx cJ]o,Ix I(oJr}IiHo 1} otlrroRrroNr Jlor{aJlllSoBaTlcfl vz6s-
'rorilToc) LIllJIyrtcHtrc, a IIOSTONIy, Ilanpul{cll, Irc 3llaetI, Hy?I{Ho JIII BBoIIi4Trr

B A),p r,rcHrIrO[IyrOCtI C BbICOror.i Cnopocrb T)'p6yJreHrHOcr]4 rd r. II. lJ csflar'L

Lr a'frr1\,r paccxlolrpr,rM npariunc BoBr,rolrtrrr,re rrpeileJr;i i\,lrtr BeJrrllaltri,r A).p. Ecrrt
orrlliTaTrr, arro !IBIIyqeHIre B IIeHTpe II, lorianlllayeTcfl B 0aNlbrx ]rI43I{L{x cJrofl\
xpouocr{ieprr, rle cpeAHrIr ryp6y:reillrl{aa crropoutb u7 }re 6orbme 2 xu/cen,
rlo llpII SToNI 3I{aqeIMIL U1, a TaI{}I\c rtpr,r 7*,,,, ==5600" MBI I4MeeM A).D:0.224"
]fclrt;rie cqrlrarb, .r'ro Ilu-t,talyqeHr4e BoBHr,Irraer B ocrronHoM s 6onee BbrcoHrrx

oJrolx -xpouoc(rcpr,r, To nart repxnrfi fipej(eJr MoTl{Ho rrprrHarE, ut:75 nu/ceri,
'l',r,,,:lJ. 000", qro ,laer A).p :0.44 ['

]rloeLMeM AJIfl rloActlcroB cpeAuee Brrarrerrlrc A).p:6.3 A. B arolr cJryqae,
riari rioria3rJBaror pacqe'n,I, Rcru,rrrr,n{a lra6lrro.rrroii aucprnn 1r, Mo}I{er orllr-
rr&'r.tr(.lt olt BCJtItritgr 1rr, gootSe.r.or.llyiorUl.rx vtiaila11IIr,rnI Irpeir\e,itbHt tlI BHaaletl],Itnt

.\),p, uo 5o.rrr,rueqetrr Ha 5096 or oaMoro 3HarreHrrn 1rr. flcuo, arro AJrrr rramr,r\

llacqcr'oB, r{o0fIrrlr,Ix xapaltl'el) oqeHrtlI, Taru.lo olt.rr.l6rrrt coBeprueurlo Hecylqe-
c't'Be lIIl I;I .

I,I3lvqer{lre, orBerrarorree 1}a0npcl(c.rr0rrrrro o-sp [- (*l)'f c A].p:0.J i,
\ -,.I) /

rpefloraBJrer]o B JrcBoNr Hr,r]rrr.reNr yrry (rur. 2. Ifcu'rparr,Harr opAr4uara cneJral{a

paBFloit BoJII{rIpIHc t'eo, 1460, Italt MbI yI{aBr,IBaJII,I, OJreAyeT o)fiularl, .crro 6ei)

Ita6r,rto.ruolo TIBJIyaIeHI{;I AoJI?r{}Io 6trrr, l',":0. .IlrorqaAb, BaHJrIoqeHHafl BHy-
Tpn aror,i npnnorl, r{an paB rr oilpe[cJrr]er rra6r,norrHyro eueprrrrc In.

llr,rqr,r'ran rI3 opArrlrar cntoulnorlr Hpr4noii tlrur. 2 coorBercrByrorql{e opAI,I-

rrarbr ripr,rBor,i, xapanrepuayrorqerl nB6uro.rnyn) Dr{eplr{ro, troJryrruM rto}Irvp,
rrpeAcraBJrenur,ui uyun'rr,rpnor,1 rrpr,rBofi 6ae. ,)'ror rronlyp rI flBJrflercfl t-rllrorc-
Tr,rqe crrr{M r{or.rTypoM qer.rTpaJrr,rrbrx rracrcii Jrl,rHr,rl,r ro|JrorrleHrrn FIo B roM

cryrlae, ecJrr,I 6bI na6stro.ruoe lt3JIyrlcrrlre 0lr0yrcrRoBaJro ,

LIro6r,r rIoJryIII'ITL r'ra6r,rlo'rrryro eHep1-ulo u a6conrornor,l lrepe, BocIIoJI'-
3yeM0rr Ta6n. 3 i,r 7 rrHilrfl Vrraonrna [81. OIpcncJrrrB anRr{BalreHrHyio mul]r-
uy r,ra6r,tro.rHoro rIBJrytIeHI,Ifr Ira tilr.rr. 2, rtaxo[Irtvl Ha oc]IoBaHI4I{ yl{aBaHHI{x
ra6m,rrl rrro 128., 3.2. 105 opr'/crn2ceH. ljenuqlrna 1ru o'ruocn:rcfl r( r{eHrpy coJI-
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1r0rrHof0 AI4cr{a u fltsJIflo'r'0[ ]rl)oIlriTcrllup()Ba]il1oii lru Bucii I14.rI1,Ir,r. rftlTCrI0r{B-

r{ocrblo u.B6brrorrHofo u3JI\/qcn[fl I] JrId]Ir,I]I Ho. 3la n]ITeI.IcI,rR]rocTf, co3i[ac'r'ctr

rloAopo[r{bIMI{ aroMaMl,I, HaxoI(rIrIIr{Mr{cfl ]r 1'pe'r1,cM RoB6y?rtleuHoM (ro0Ton-

rr.rr{, coAepE{aulrtMrrcu Il rtoJrorrrie c [norqaAblo ocr{oBar'Il,rrl I cuz. i]ro .urcno

[\ToMoB o6oBsa.uaM alcpcl] Ns. ]trcnlr gaullafl rtoJroHr{a npo3parrHa n rr.r rrrrrr IJo,

To N3 rlRJrfercn rI o Jt u r,r x,r rlrrcJror\{ aroMor Roi(opoAa B Tperr,eNr cocr'osHrrrr
ros6yxrgeuua.

tr{e na6rrcgeHrrii I,{BBecrrlo, rrro ttoreMHeHne rla [Ircne r rIeHTpe rr,rrrnr{ I.]q

llecbMa cIa6oe, T. e. BecLMa cJIa6tr 3aBI,Icr{MocrL lII{TeH0r,IBrlocrI{ L{36blTorlHol'o

lr3Iyt1g11vg or yuJla $. clc;1ota'reJlbHo, MoiIiHo rrprilrfl'r'rr, rrr0 rroJrHoe rtoJlrl-
.rrecrBo orreptlrr,r, nocriJraer,roii 1]o BCe cropoHlr 3a t cert. N, -arouanr,r (.r. e,

[rroMaMrr, coAepmaquMr{0fl r] vfiaean[ol]i rioJror{rte), npr,r6rnalrrcnr,uo ]laBrlo
1+*Irr. 9lrcno HBaHroB ltvrr, ut txo,rtrlur,Ix 3a J. cen. rIB paccMarllr,rnacluroii no.rroH-

xrr, rpu6nnar{reJrr,}Io paBrro
/-r

t) ^ 'l rLl 23
/l.re a' 

-

t. e2t
(;r )

Ilpr,uurlran Irs:3.2.105 epr'/olt2ccrr, IIaxo[I{M, rlro llrr,=1.3. 10I8.

I{ rorty }He caMoN,Iy nonpocy r{rJ Mo}neM noqor,iln c rrccnoJrrrrtr gpyloii tou-
HrI 3peHI4a. I{art ilpaBtr.rro, nl)rI 11'beMrte cneHTporeJrI{[)r]laMr[ ua6rro;r,a1'e,-ril{

rloJlbsyIoTcfl rropofr rqe.rlllo crlcrtrllorcfluorpar[a c uorurorl Ixrrp]trroii rrc 6o,,rb-

rue 0.5A. lpanuqr,r rqcJrrl, cool:nercroyrorqnc 0.5 A, orue.renr,r rra q)r{f. 2 sep-
lirRaJrLI{bIMr4 qeprorrr{aMu. i\4r,r Br,r/ll,rN,r, qTo l,r B aroM crlyqac crelirl)o1'eJlnorpatir
pcrr{crpr{pyer uBJTvrrcHr,Ie, paRrroo rtptrSJrrr]rteHrro ncJnrrrrr]rc -1-r, ,r. c. () rioJro

I.3. 105 epr'/cr,r?ceIi, .Iri) 11ao'r' 1?,,r':101s.
Paccnorpralr relleprr (cc-rnclrruerlrro rre3aBr,rclrN{o ol rrpoRe[erJrrr,rx 1.rac.rol'on),

ri rtoJrr,r{o Ilo-nnarrron [,roirie'r ]r3Jryqarbcrr Ba t 0crr. xpouocr]epor.'i. l,[pu,uor,r

(t,ra uro, ItaH tr{BBec'rllo, rrMero'rcfl ocrJoualr}rfr) , uuo rtol:ruonTparllrfl arol,roB
B xpouocr[iepe y6rtoacr] rt .rrapViri]rr,rM ctrIorr]{ rro Driclto}reHIlr'ra,1t,rroM)r i,lario.ill'

1-nUg-Plt, (4)

rAe ,?0- qtrcJro aroMoB AaHHoro poAa B t cu3 y ocuoBanrtn xpouoc{epr,r,
n - Ha BBrcoTe h, c,trz:rar. or ocHoBarrr{ff nocJre[Hefr. BellrquHa p - [apa-
Merp, olpeAeJrfleMrrft r{B Ha6rroAeulrft. 3aHon (4) rurr Harr[rtreM AJrfl aroMoB
BoAopoAa, rraxoAflrrlprxcrr B rperLeM cocroflHrlrr Bo36ylngeHrrfl:

tt, * nle-1h.

flnx n] Mesaen v C:z.nnvl [4] taror B ra6n. 9 .rucro 4L7.
flonuoe qrrcro aroMoB Ha[ 1 cMz ocrroBarrr{rr xporraoc{reprr 6yler

(5)

(6)

@

.A'*:\u,ttr:'!.\ 15'
0

irJlr,r AJrfr paccMaTllr,rBaeMH-\ ilroMoB

* ,0

'\'": r-" '"tl
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nrs P us ra6n. 8 roi,r xre pa6orrr tvrbr Mo]fie]f BBflrb Blraaleu:lte L,54.L0*8.
llpuuznaa n3:417 tr ero BHaqelrtre AJrfl p, uaxogulrt,uro /y'r*=2.7.10t0c6-z.
Ecnn renepb paccMarptrBaeMafl r(oJrollxa flBJlrercfl \trtr Jrz:attu. Ho upoapau-
uofi, ro qtr{cJro r(BaHToB h'tru,zuxoytttr{r4x Ba t ceH. raa aroft HoJIoHKtr, AoJr}nHo,

6srrr

ak: N"iAu, (B)

fi ran xart Arr:4,39. 107, ro Rrr*=7,2. 7018. 3ro qucno (xoneuro, cryuaftno)
rroqrtr B roquocrtr paBl{o qtrcJiy Rrr:L,3.1018. Taxuu o6paaolr, eciltr pac-
cMarpzBaeMag HoJronna npoapaqua B qerrrpaJrbHblx qacrflx Ho, to y]fie o[Ha
roJrbno xporr.roc{epa (6ea yuacrufl Apyrrx HI{He pactroJlo}fierrEBlx croea) Aon-
lrtua coaAaBa:rr, ua6rtrorlHoe trBJryqeul{e, cpaBrrl{Moe c reM, rtoropoe Mornuo

o)fiugars ua sa6nrc[eunft ({ur. 2).
E(ponce roro, ecJrfl Bropafl rqeJlb ctrenrporeJrl[orpa{a (nan yxte ronopunocr)

rri\{eer rroJruyro ilrptrHy se 6onrme 0.5 A, ro crlertrporeJltrorpaMMbl rreBoa-

MyqenflErx .racreft coilHerlnoro AI{cHa AoJr}r{Hr,I B ocEoBHoM otrpe[eJrgrbcfl
ranlne uaryqeHzeM xporvroct[epsr.

PaccsnraeM Tetrepb, IracnoJrblto yxaaarrnoe rlpeArroJrox{eutre o rrpoSparl-

rrocrr{ noJrounrt B rrrtlnra Ho geftcrnureJrbrro BbltroJlEflercs. Flaz6onruefi ue-

lpoBpasnocrbro era RoJIoHHa o6nagaet, HoIletIHo, B pa[rraJrbHoM EatrpaBJre-

rtuv. B eroM cJryarae, corJlacgo l4l,,lrr'cno Nr*:2.10i2. C gpyroft cropoubl,
ra ra6n. 6 pa6o.uBepner [7J cnegyer, qro AJIfi rex eJreHrpoHIlLIx 4anneuufi,
r(oropbre Mrr MolHeM olritr[arb n xporuoc{epe, xoa{{rqzeur l]orJrorqeuufl .9vc,

B qeurpe ilvtlvru. Ho panen B cpeAlleM 4.10-t?. B Aasuotrt cflyqae oflrtrqecnatr

roJrrrla noJrorrxrr B qerrrpe rurnvrv. FIr 6ynet onoJlo 0.8,a ua paccroauzr 0.2 A
or qetrrpa rvtrv\r olrlrqecnafl ToJIqa paBrla [pr{MepEo 0.5. Otr SEaLIeHEf

onrrsecuoft ToJrrqII, HaI( flerxo IIoEflTb, I{e MoIyT cItoJIbItO-Htr6yAs aaueruo

E3Merrurr Bce rramlr peayJrbrarLl, tem 6oree qro, rtan yffie HeoAEoKparEo yHa-

BrrBaJrocb, IrpoBeAeHIrr,Ie floAcqerbl Eocflr oqerouusrft xapanrep. Boilee roro,
rpu Haxolr{Ae}rrr{ BeJrprqtrHrr /t/}:2.1012 Meuaen w Cr;lnw6 He yr{fitr pacry-
qyro c srrcoroft cnopocrb typ6ynentuocrtr xpoMoc(tepnltx ra3oB. Vqet otoro'
trBMerreutrrr ( [5 l, crp . 359) nrorxer cyqecrBerrHo rrol{trBlrrb yr(aaaulrylo Be*

iltrqtrEy //j. Bce xre rre cJreAyer rroJrr{ocrbro trcxflroqarb tr ry BoaMornuocrb,
.lro .racrr.rno ua6rro[aeuoe raa6srroqgoe llailyrreHl{e n qeutpe Ho BbIxoAr{T'

rre roJrBlto ua xporr,loctpepbl, Ho tr IIB BIleItrHux qaorefi o6paqarOqelo ctrIof.

tr4nrepecrlo paccqflrarb, c HaHtrx rny6un n xpoiraocrpepe H EaM trpuxogfr
B ocuoBr{oM rtBaHTr,I hvrr, o6paayrcrqtre Beiltrqr'ruy RIu,

Paccuorpur,r HaHoii-nr6o ypoBeHb h, xag ocuoBatrtreM xporrroctlepu (crr,r"

rfrar. 1). FIa4 erurr,r ypoBHeM B ItoJIoI{He c IIJIotqaALIo ocIIoBaHEr{ s t cluz 6yner

Haxognrr,cfl N; (hr) aroMoB

ul(nr): -9h,

ECnr nrr BIIoBb IIpIlr[eM, qro ItoJIo]IIta, cogep]fiarqan /Vj aroMoB, [pOBpaaI-

IIa, TO OTITOmeHI{e ct (hr) tuCna I{BaIITOB, BLIxO[flrUIIX ua rOfi rIaCTIl I(OJIOHI{tr,
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rtoropafi pactroJro)fierra HaA ypoBHeM hr, x uwcnv HBaIrroB, BLIxoAfrrqEx I{R

sceft xolouHu, 6y[er, cornacuo (9) lr (7),

ct (h,):WP: s-ett' (10)

I'lpttttrLltarr, ltar( lr,r uc. ';; :1.J4.10 s, ircrtr,, lrucc,ll.l'41 b, ,r'r o orttoiucrnic
e(/zr) pauuo trpr{r\,rcpHo 0.2 na vpoBric /2,=1000 r{u. trllua.le roBopfl, 80% ul-
iIyiIeIII,IfI, BI,IXOAAII{eIO lI3 I{OJIOIITII, O6yCIORJTeIIO Cat,rl{il[]I IltI,Ii-Iii:IIIMI{ CJIO'l.[,rI{

xportocrfcpr,t, pacrroJrox{cHrrbrr{r{ Ao Bbrcor ncero 1000 Hu. V.rcr caMonorJro-
rrlcrrr,rfr lroBr,rcrlrT DTo Srraqelrlrc /tr, o;lrraHo TaI{oO LoBr,IlreHtre rre llo}ner 6r,rrr
I] II A TIII:I E JII,IIbII[ .

IIpone4eu rerrepb ar{aJrorr,rqrrrrre pacqerr,r gtr FIr. Corracno roft nre ra5r. 9
pa6orn [4], nenn.runa n!. :4/+7. Orcrcya uo rpopr,ryre (6), npununan $ :
:L.54.70-8, r.raxol{r{M, qro l/rx,:2.9.10r0, a ran nan Asz:2.52.106, ro
Rru* : Nu* Aurx 7 .3'7016 .

C gpyrofi croporrrr, Aaine nprt [ptrMerrer.rr{rr gna }I, croJrr, y:nofi rqenu,
riax rqeirr, 0.25 A (noruan), Bcrr4rrtrHa ,Rru, Haxogr,r\rarr nptr rroMorrltr (roprrynrr,
arraJroruquor,i (3) uo Beirrlqr{He -f"u, onaar,rnaercrr rrprlMeprro B 10 paa 6onr-
ue *, rIeM Berrr{rlrrua Rzs't' :7 .3 .1016 . 3ro, B upoTr{BorroJlo}Hrrocrr, cilyqalo
lJr, oBua.raer, qro B Jrrrrrr{tr H, cnertrporerrrorpaMMi,I otrpegeJrFrrorcfr xpoMo-
o{epofi rlrml B coBepflreuHo rreaHarrr{rerr,nor,i cteneun. Oclionilyro poJrb BAecr,

,ltoJIE{HbI prparb y}r{e BrremHr.re aracrtr{ o6parqaroulero cJrofl. Sror nlrno4 ucJrr{-
I{OM COUIaCyeTCfI C COOTBeTCTByTO[Ir4]{ BbTBOAOI\{, CAeIraHrrbIN,r I{aMtr{ B OTHOIIIe-
nur rnrlnit Hq, IJu, Hs, CneAosareJrblro, Haqrruafl c Jrr{Hr{r,r IIr, ue6r,rro.rnoc
I{BJryrIerlue B [eHTpaJrr,ilLrx aracrFrx 6anr,rreporcrtux mr:r'vii rrorJrulqcrrr4rr
crrenTpa [r{crra fiprtxoAr4r r( r{aM B ocrroBrror( He r,r3 xpoMoctpepu, a rB BnemHr,rx
.racreii o6parqarorlero cJrorr.

f[pauga, r{o}rrHo 6r'rno 6si npeflrroJroxil{Tr,, rITo orlTl4rlccxafl ToJI[Ia B qer-rrpe

ilr4lr.rrr lJr, coalanacuolii o6paularonlr,rM c.rrocl{, c}rrueorBe}rrro Merrbme eArrHfl-
qLI, TaIt aITo tr{bl na6nro4aeu r{SJTyqeHI4c [a]ne He trrB Brremrrtrx uacrer:i o6pa-
qarofiIero cJrofl, a us 6oJrec rnySortux rforoc{epnrrx cJloeB. B eue 6onr,merir
crerlerrr'r aro MorJro 6r,r r,rue,r.r, r,recro llJlrr runur,l IIo, II", I-Iq. Ognano ilpocrr,re
pacqerllIlolta3rJRaIoT, rlro IIo npaiincir [{epe I(JIII ll,ilrlrii II, rt IJ8 Bro IIe ralt *'t.
Paccuorprau Jrr,rrrrrro II". Coi-nacuo Vr"raonr,ny ([8], c.rp. 317) M?rrrrrl[aJrr,Eoc
Br{atrerlr4e AJrfl rlr{cfla aroMon, paciloroirtorrrrr,rx Har{ t cu2 ocuonanlrr o6parqaro-

uero cJlorr I1I Ilaxo/{flrqr4xctr Bo BTopoM rtRalrToBot\{ cocToflflI{]{, cocTaBJrfreT
5.1015. C npvroii cropoHrl, rtoorf{uqueur rrorJrorqerrr,rrr B ue}rrl]e rrarrlrur I-I^r,

ecrr{ BBflrb cpeAl{ee DJreltrpoHrIoe AaBJrerrr,re Brryrprr o6parqarorqcro cJrofl or{oJTo

15 6ap, cocraBJrrrcr 1.5.10 1a . CnelonareJrLrro, olruqecnafl roJrrrla B ileHrpc
JrI{Hr{r{ FI, coaganacrran o6parqaioqrm{ cJloel{, paDna 70, r. e. cyuecrBeurro
6onr,me e4nrruqr,r. Tor x{c HaarecrBeuur,rii Bi,rBolI rroJryaraercrr u Ans IIo.

* Benuullr.ry 1ru nromRo no4cqurarrr, noJrL3yrrcr r{orrrypor{ rlrr.rur H, n ra6n. 3 tt T
itrrrz Vaaorr,4a t81.** Ans H" norlrorqerue, coBAaBaeMoe nr.rnuetll, Ca+, orpeoaer, HoHeru{o, or Ha(:

{otoc{epnoe llaryqeulte. C nlrrret H, nonoxteutre uercuo,
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Ceii.Iac Mr,I paccNrorpeJllr Borrpoo o roHailraaqr.nr tta6rtto.rnolo u3ryqeHtrfl
B ueHrpax rfpaynrorfepogrrx ruulrii I],, . , IIr [JrtI HCBoBMyrIelI]ILIx qacreii

coJrHerrI1()ro A],Icrta.

'{nr 
r{rnorrnyJroB rrptrt{e}reHr{c onircanrrorl MeroAI,lHrr orlfl3a}I(, c roii tpytt-

IiocTr,Io, aIToMLI Hc SHaeM I(JIfl Hllx BeJrI{qlIII 1[2x, Af3*, AIr*, ... .IJ crgau c 3TI{r{

BCTAET III{CTO HA6IIOAATEIbHAfl SAAAqA - 
OIIPEA.ETEHIIE 3T1,IX BEJII{qI{H !I3

rpouoc{iepublx Ha6Jllo[enuii (na Itpalo Allctta) ua4 tfanelaulr. floryulrn ne-

"ir[rtr{rrbrA/r*, /[3*, /trn*, .. . I(Jrf (tnortnyron, Nr],r crloirier\{ [pI{MeHI{Tr' ToJIbIto

,r'r'() ll('uoJTb3oBarrrbrii MC'ro;t.

l.[orta H{e }Io}nHo CAeJIaTL CJIeAyIOIIII{o 3aMetIaHI{[. OCuonOir TiIaIIHOIo

MCrOlla rrBJrfCrCfI CpaBHeIIIIe BoJII,IqIIHLI -82s, HaXOAliMoii rro UauepneuOlii

orrcpruu Irr, uBrytlaeMoii, FIarIpI,IlICp, IIeHTpoNI l;1,., c BeJrlrquuoli /?23*,

IraxoArrMoii' lr3 cooTBeTOTByIOIIeIO qlIcJIa /fr*. BueCrC [, TeM I{3BcCTHo, qTo

orreprlrfr 1j{), ,anyuucMatr B IIeHTpaJILI{bIx rracrtlx JIITHTII{ IIo ;cnenrpa rfaxe-

JroB, He cr{Jrr,Ho orJrrraraerorl oT SHeprrII{ 1rr, uan-V.raclror.1 rlentpaJILHIJM}I qa-

()TflMIl JrrtHrrr4 FJo cnerilpa ooCcl(Ht,Ix MecT coJIIrerIlIofo llu(llta. !,aure I(.rlrr flpItI{I
rlnonriyroo orlrorreHnc l!r!r) , I* o6rt.rno He llpcllbllrrae'r'2. C gpyloii cropo-

rrLr, xltoMocrfepa ua;1 r[anenautt, Ha6JIIoiIaeMafl B JIIIIII{II Il, lra Iipalo coilrleq-
rror-o AIICrta, npe[CTaBlfIeTCfI 6OJIee rpnol,i, qel{ xJ]oMoc{ropa uag COoeAHIIMI4

ITeBoBMyTUeHHLIMII aIacTflMlI BLI/II]IMOIo Itpafl CoJrrrqa. CyAfl rr<-, npCBLImeHlIIo

rra6JrroAaeMoii rprtocrtt, orI.IolIeHlIe BerI,ItII'Iil IN3*1r : /Yr, oueHlrBac1{oe rro
yHa3aIIHoMy npetsbrlrreHI{Io, TaI{}I{e Irc Mo?Iict'6r,trr, llctrr,ruc 2-3. O'rcroIIa

lrerloCpcAcTlleHuo cJrcilyeT, rITo I,I Bo {)iloItfi\rJIax IleiII,l qIIHtt Rr" u 1?rr* cpan-

n1N{6r, ir. c. u Bo {JIoItI(yIax poJrb xpouoctfepi,I ]] cosAaIIlrIJ'r l{a6IloltaoMort)

n:lJlyrrorrrtrl qerrrpaJrr,ublx rracrcii JrllHnrr II, gnnget'cfl BecLNIa cylqccl'BeIIHoil,

a 6r,r.r.r, N,IolI{eT, II oclloBl.roI:i. LIto nre ItaCacTCtI JIIIIII,III ].["., To SnCCb lrolta Tpy[-
rro (r1ro-Jrr,I6o cltaaar.b, 1160 Heo6xo4uur,r (;qnn olrlleAcJrcllufl BeilutIllI{J,I .Ifr*)
l.i ril,rcpeHl,tfl frpxoCrlri JIIIT{t{i,l 1-I, ua Itpalo trI{clta IIaA {atteJraur.r. l3oo6qc 3a[a-
rra 0paBrrorrira xpr-ruoct[epr,r (ua nparo [rlcna) rra;1 tfartcnantlt t-. .xpouoc{epoit
rralt c,ocei tn!Ir{r{ }rcBo3r{yllerrrrblr{lr qacrflMr,I Colrtqa rIc tiJrlorIIl.TeJILuo Ba}fiHa

lr. tu(r'yaJrrrua. Ilorta rroqo6ur,rx ua6nrogerrlrii, trccuorpn IIa BcIo rlx Bairtrlocrr,

;1ra r[rusr,rnlr Connqa, r,tarri. B ttaorHocru, M. H. 1\tet]i,ruree6rnt [9] nlroBeleHr-)

(,llaBrrerr?re B6rcor xpomocr[epr;r B anr],rB]Ir,I\ rI cN[e]r(ublx c III{MLI o6itaornx

xpouoct[eprr.

3. Mexaur,rall cBeseHuff Bo[opogltrx {.nonny;ron

l_l pr,rcryuar fi paCcMorpeHIIIo Bollpoca o N,iexaIII,I3Me olloqelllru Bo,ilopo[HDlx

rlnortriyron, crreAyer co6rro[arb 6onr,ur1,16 uuroPu]Ii]rocr r,. f{eiicrul{reJrbIIo,
MrJ ToJrLHo rrro RrrlleJr]{, ,rro at[{critunrrr,Ir]r yp(rD('Hr- r[nottnylr,noro Irl3J].yrIeHI{fl

Jrorta;rrlaycrorr y paaJrlr.rnux nunlrii 6anr,ucporcrtoii cepuu IIa Ila'.iJIttrIlIr;IX BLI-

co'r,ax. B caggn c BTI{M MexaHrrBM tlinoHrtyrrr,uoro cBerlelttlrr B tlepBblx Jlrlur{flx

6arr,ueponcxorl cepr,rlr (cnaxreu, IIo, IIB) Molner, noo6qe roBollfl, orJrl{-
rrerrcrr or Mexalrrr3Ma cBearcupln s 6oree Br,rcolulx aIJIeHax DToi.{ cepl'Iu. lJ tra-

("'IIIOCTI4, BIIOJII{e BOBMO}I{HO, rIT0 y}ItC B UCHTpe JII{III{I'I IIE OIITI{iIeCItafI TOJIIUa

o6palqarorqero cJroflMerrbrne eAr{}u{rlrr. B aroru }rie cJlytlae Mr,I B ucrlTpe JII'IHI{]l
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I

lTorirorqerrrrfl I[q AoJr]irrrbr 5brJrr{ 6r,r na6rrogarb B ocrror}rroM fipocro ocila6reH-
fioe {oroc{epuoe r{Bryalerrr4e. I4mefl s Brr4y c[,eJrauHr,Ie BaMeqafiufl, MLr [oJr-
'rr{[LI Ha]r{Ebrft pa3 oroBapr{Barr,, o Har{ofi JrfrFlfir. I,IAer poalB.

I,llcnrro.ras roJrbno rITo orMeqeHr.rr,rit cryual,i (nuulrro I{6), uoiruo ynagars

J(Ra cJreIyrcu1rrx Mexar{uaua noa6y}fiAeHrrfl: noa6ymgarcqrre crorlnrloBerrr{u
rro;iopoArrbrx aro],roB co cno6ognr,rllrr Brrenrpor{aMr{ u perrolr6uuaur{rl rrporo-
r{on co coo6ognr,ntu gJrer(rpoHaMlr. PaccuorplrM trepByro BoaMo}nHocrr. O6pa-
rrrMcFr rr Jrr{Hr{r4 I-Io. Ououurr AJrfl Hec a$r[enmnuocrr, noe6yrn[amrqtrx croJrrr-
rrouenrai,i. ,{nr o'roro I{crloJrbsyeM ,lrop*Vrry, upr{MeI{eHHyIo y}He rIpI4 I{croJr-

IioBarrr{rd naJrr,qr{eBblx t[nornyrou It]:

(1r)

r;1e l/.*(FI) - 
qucro aroMoB Irefirpanrnoro Bo[opo[a B rIepBoM cocroflrrrrrr

rrag 1 cn,tz ocrroBarrrrrr {noHrryna, n. - cpc4nee aJlenrpoHl{oe AaBJreHr{e no (uox-
r{yJie, f"- cpclHarr ancrirponnarr reMrreparypa, grs- cpeAuee ar[r[eltrranuoc
(,errcHr{e 4nr nos6ytrtner.rr,rfl aroMa BoAopoAa DJrertrpol{Hblr\[ ylapor{ c rrepBoro

ira rper:ufi vpoBCHb.
il[r,t nr,rtrcrutJlrl, aITo, no ncei,i: BrIArIMocrlr, tpronrtyrr,noe LIBryqeHI{e B III,I-

uun IJ, JrorriaJrrraycrcrl R Blraall,Irerr,noii crerreHl{ B}IyrpIr xpoltoc{eprr. IIoaT o-

]\,IY, IINIGfl B BITAY JII{ItrI, OqEHHY I{sYqAEMOTO O{i{EXTA, IPtr{MEM, AITO HI4}I{III,IM

ocuorarrr{eM I{n-rf;nortrtyna flBJrrercrl ocHoBaHr{c xpouoc{eprr. R atou cny-
qae, oqeRr.rilHoT N,Ioirtrlo cocraBllTb rlpeAcraBJreHr4e o roX 1t6r9s1rflx, rtoTopble

JloJrlnur,r 6r,rnu 6r,I llcarl{BoBarr,crI, ecJrI,I 5r,r ueco tpnoHxyn roKailI4BoBa;rcr
R npeAeJrax xporaocr[epr,t.

B paccua'i:pr,rBaeMoMctrryrrae BeJrr,rrrr{}Iy ^I[1*(II) Mo]r{Ho Bagarr, Ira ocHoBa-

Hr{r,r cJrel{yrorqnx coo5pamerrr,rii. Cy[n no BCeM rrMerorrll4Mcfl AaIIIIT,IM, cocrofl-
rIr.IC rllorrr'r3aur4lr BO (tnOntrync [orirtHo 6sl'r'r 6o.uee Br'IcoHI{M, tIeM }ra lcooTBer-

crByrorqux ypoRuax cocegireli rleRoBMylrlelrnoi,l xpontocrlrepr,r. floetouy, ccnn
r[rJ JrJrrr Nr*(H) no cfnonxyJre BoBT,MCM BHaqeH]re, naligennoe AJrfl IreBoBM)r-

rqcuuori xpouocrliepr,r, ro reM caMbIM rlpr{FlFlrarr lleJrtrtalrrua //r*(FI) 6yae'r

i{3-Ba ycr4Jrer.rr-ioi,i r4or{trBarlrrr{ BoAopoAa no {inonrtyJre BaRElmennor,i. 3ro o6-

Cl ofITOJII,CTBO ltll,t y'11914 IIpI4 {L{OJIOBI;IX paCrIeTaX.

/-(na onpegeJreHr{fl Be.rr{alurlr,I lf.*(H) B HeBo3Mytqennoii xpouoct{repc

ulrrrN{er\{ Ilo BHr,rN{aI{r{e, arro B rrr{}r{rrlrx cJroflx noclegner,i, rtoroplle I[ orrpc]Ic-
..rrfrror B ocHoRrroM BoJrlrrrr{H!, Nr*(H), Bo[opofl flpaHrlrqecHn uefrrpateu 110] .

flanee, arrrcJTo aroMoB n xpomoc(repc cocraBJrfer ortoJro ognoii rrrcn.troi,i rIl,rcJla

aroMoB B o6paqarorqeM cJroe, paBrroro AJrr Bo[opoAa rlpllMepHo 5.{02a. 'Ia-
rrn.u o6paaou, JUr[ .Itrl*(H) n xportoc{epe ruoxruo ilpr{I{flrb tIIrIcJIo 5.1021 .

9ro .Iucrto rro roJrbrto rITo r{BJro}ileunurr coo6pa}HelrtrfrM Mo}ItHo rIpI4HflTb rr B nr.l-

\reorBe Martcr.rMaJrr,lroro siraqennn "l[,*(II) unn {nonHyra.
flnli,u rro [puqr{}IaM, r{Btrro}ncrlrrr,IM B pa6otc [1], noarrueM r{r,Icro 7.40.11,

llaHoueq, Afifl Qt,J rrpuMeM, corJracuo ItJ, ], q[cno 10-10 cM2. '

flogcuuraem aJrenrpor{Iryro reMreparypy Bo tfnoHxyre, neo6xo4ltuyro

Iijrrr co3Aarruff Ha6rroAaeMoro u3JryireHur B ueHrpe lril]F'lrrr IJo cnextpa {non-
ryJroB. Itanr[srit eJ]er{rpoH, nouagarcrqllit c uepBot'o ypoBHrI Ira rporlljrl,
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olycnaerofr rorrrac )ile Ha BTopor,l I,uri{, o6parHo, Ha nepBblft ypoBurr. Bepoar'-

Hocrb rrepexo.qa c rperbero ypoBHfl BBepx orrlocrlreJlr,Eo MaJra. C Apyroi:i
cropoHr,r, Bepoflrr{ocrr nepexo,qa } -> 2 npaHrlralecxr{ rar{oBa }I{e, HaH It Beponr-

Hocrb trepexoAa 3+ t, floerouy B trrvrF,'vtv Ho 6yger ea t ceH.I,I3ryqarr,cr pac-

cMarpr{BaeMsrM cror6unou npu6nuautemuo 0.5 {i:, Apyrafl rroJroBl,Irra

repexo4oB t'+ 3 6yner Bar(aurlrlBatr,cr o6parHr,IMr{ rrepexoAaMtr 3-+ 1.

VHaaauuoe qflcro repexoAoB 0.5 1[i:'s Lr 6yler coaAaBarr, na6mogaeuoe
l{3ilyqeHfie B rler{rpaJrr,uofi sacrl{ lrfrilil]?r Ho cuenrpa t[norHynor.

7la6Hro.{Hoe trBryrreHfie B qegrpe fivHnr. H,, cnentpa HeBoBMyrqeHHErx qa-

creft corserrHoro AtrcHa MbI yx{e oqeHr{JII[. Benu.rrua 1r, oHaaaracr paruoft
3.2. I05 epr/cuz cex, a coorBercrBylouar eft seruquu a R* x 1.3. 1018' ftBaEroB

aa t cen. B uar6onee spntrx rracrfix {nonrynon Ber[rrtrHa f * ae 6onee .reM

B ABa pa3a rpeBocxoEtrr yKa3aHlroe qEcflo Rrs- 1.3'1018. flootor,ty HaIt'

MaltcuMyM M6r Mo)fieM npulrflrl glrtl $Jloltxynon ftll) x 2 .5'tOr 8 . flpupaBlrlrBaFr
aro SEaqeHtre BeJrrlarrrHe 0.5 .flfir, r. e., r{crroJlbsyfl paBeHcrBo,

#,;aN"f,'t: RL? ' (12)

HaxoruM, BBotrfl yraBatrHr,Ie Buaqentrr g.l,n nn, /fr*(FI), 7rr, RtI] , qro

paBeucrBo (12) ouuoru{flercr np:r T,:'1100". finrr r{eBoaMylqenuoli rxe xpo-
uoc{eprr, grrfl r(oropoft Rrr: 1.3.1018, rrorryqaell T" x 7500".

Paayueerca, [pr{BeAeru},re pacqerbl HocFIT JIumE opl4eHTrlpoBoqublpi xa-
paxrep, rpllqeMcJle4yer EMerb B Brl[y, rrro MEr npl{rrflJrl{ urn //r(H) BaBbImeH-

Iroe BlraqeHtr{e *, .ITo, B rlacruocrld, rloHr{?fiaer lraxo[IrMyro teuueparypy 7".
Ognaxo cJleEyer BaMertrrt,, tITo BeJIITqI{}Ia, crofltrIafl B {rrrypurrx cxo6xax
B Bbrpalnelir,ru (11), Becblra 6rrcrpo r,IeHflercfl c reMneparypoll 7". Tax, uplr
r{BMerreFrurl 7L c 5000 uo 10000" ynaaauafl BeruquHa BoBpacraer ** n 106 paa.

Iloerouy BoaMo)nrrbre oror6xu B BeJrtrrartr{Hax /[r*(H), ,", qrr, R5? I{e Moryr
[puBolrlrs m 6onsmrlr ouu6nau a se.lntwte 7".

flpe,4crannner 6onrmoft trHrepec Br,Iflcl{eHr{e roro, He Moryr JrI{ oxaaarr,ctr
a{{enrunuulru nos6ymAaroqr{e croJIHI{oBeHV.rr He c trepBoro, a co Broporo
ypoBHfl. Eror roupoc cJre[yer paccMorperb xorr 6rr norouy, qro, corJracHo
pacqeraM B. M. fleopcnoro [11], cpeguee a${emruBuoe cealeuue noa6ynrgaro-

uux coy[apeurfttrJrfl rlepexogon 2-+3 upurvrepno Ha noptr4on 6omme, '1s14

AJrfl trepexogon t -+ 3.
Paccrrorpnu cuarlaJra lreBoBMyIqeHIryrc xpolroc{epy.,(nn uee, corJrac-

so [4], BeJrtrqrlua Ifr*(H) paBlra 2.LOL}. flpnrnuaa, HaH BbIItre, n"-7'1011 ,

a ran)fie 6epn qrr:10-15 cM2, Morngo [oAcqurarb uo {opruyne rtrna (11), uto
rrpw T":8000o qucilo roa6yntgarolql4x coy[apeuufi N9'*r- 1.8'1016, a cJre-

[oBareJrr,Ho, qtrrcJro rrepexoAoB 3+ 2 [s Arr: (Arr{ Arr)- 2 paaa Meubrrlee
qrcila ff]r] puuro 9.1015, rrro rpuMepno n 150 paa MeHr,me qrlcila Rzsx
: 1.3.10'8.

flnn {roHryJroB coorBerorByloqtre BbIrItrcileHtrfl IrpoBecru rpyAuee, u6o'

ry:_:I-"iluqrua Mil(H) ue traBecrHa. Ognaxo, cyfla ro otnooutemuofi
* 'I'o me carfoe rro

** Crr. [12], ra6l.
[1]) ornocr.rrctt v. it Beillrrrfrr7e ne.
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Frllrio(ilrr )ipo],ioo(lreptii rra;( (lraiteJraN,rrr rr B coce4rrr,rx Mecrax (ncii na rtparc
Conuqa), BeJrtrrrll4lrrrl /f(l) (H) no tpnoxnyre He cr,rJrbHo orJurqarorcfl or coorBer-
crrryrou(rdx Bcirlrrrr.{rr If,(H) B rrcuo3Myu{eHr.u;rx rracrflx xpouocrfeprr; Ro Bc,r-

ItoM cJryarae paarrr{arrre B BeJrrrrrtr{Hax N" npn71 Jrr{ Mo}iler npenbrmarb oAr,rH tro-
pFIIIoH. FIo r s 0rorr cJr)/qac (npu 7" = 8000") poJrr, npoqeccon noa6ylr{AeHffrr
co Broporo ypoBurr rre Molxer rrrparr, cyqecrBerrHoii potu; uoeroMy arrr npo-
Itc0cl{ nos5ylrgenrrr },Iur paccr{arp}[]arb nc 65r4enrr, xorrr, rroHeqrro, Il DToN/t uit-
r r pall Jleuln,t iHe,rt a rc.rI rIrbI,qaiiurci,irrtue r4cc JreI{on aHI,rfr.

Mr,r nu,qerur, .rro sos6ylr{Aarorll{e aJremTporrHbre croJrrr}roBenrl rlrua 1-+ 3
oIiaBrnBaIorcfI cytuecrBeIIrrbIMI{ R coBIlarrr4r{ t!rortnynr,uoro rrBJlyqerrufr [Jrtr
JrurHr{r,r H* nplr DJrenrporruoli reuueparypc nopfl[na 7500-8000o. Cnpaun-
Baercfl, Moir{er rlli 'reMrieparypa 7'" no tfnortrtynax AocrErarr rartoft BeJrr{qrr}rbr.

Cpaay Eie rra Bror Borrpoc ornerr{rr, rpygr{o. OAnano s csoeft npegugyrqei,ir
pa6ore [1] anrop rpeAcraBr{JI pflII coo6pameur.rii, ocrroBaHHbrx Ha trByqegurl.
nr,rruri,i FI u K Bo {rorin)irax, B rroJrbBy roro, rrro arertrpoHuafr reMrreparypa
no rfromnyJrax cyqecrBerrrro Hu[{e BHaqerurr 7500-8000'. Sror uoclegnur-r
pc3yJrr,rar [oJ]]I{eH 6r,rrr, [oI(TBep]fiAel{ 4affiirefimuun r{ccJreAoBa}rEfrMt,r"

Ocrlonuan BaAaqa BAecb cocrotrT B ToM, .rro6rr tronyq111r xorn 6rr lrpu6;rlr-
ir{eHr.ryrc oileHr{y cpeAHero ce.Ier{r{fl q1e Bo36y[{EeHEFr sJrer(rpoHrrr,rM y[apor4.
aroMoB rrour{3oBarrr{oro HaJrEqrrfl B qacrorax runufi I-I lr K.

Ecnlr geftcrBr{reJrr,Ho aJrenrporruaFr reMrreparypa Bo (rronxylax Braqtr-
reJrlrlo MeIIbme 7500-8000o, to erentponnr,rii y4ap He Molr{er 6brrr ocuosubnr
MexarrllBMoM noa6yrr;1cr.rufl Bogopogur,rx aroMoB Bo rp:roxnynax, a cJrego-
BareJrr,t{o, TaRr{r\,I MexaHu3MoM 4onmnr,r 6r,rrr, penou6r,rnaqru.

I-3 nonsay pertont6znaqldoHHoro MexaHr{Bi\{a rroryr 6r,r'rr npe4craRJreubl
I,I [pyrtre AorroJrrrlrTeJrbHbre apryMeHTbr.

Ilperrge Bcero cJreAyer BaMerl{rr,, tITo, cyA,r rro BceM [a]rrrbrM, ycrrJreHr{e
,l3.rryrreHtrfr D qerrrpe irrlHrrtr FIo nag {anetauu ,lBJrflercfl npocro pesyJrb*
ril'toll ycr{ileHr{rl poJru rex npoueccoB, noropr,re coBAaro'f ua6uro.rnoe trBryqe-
urre 1r.o B IrcBoStlylller{r-rblx qacrflx coJrrreqHoro ArrcHa. Buecre c reM, B rro-
cJreAHel4 cryqae CroJrr{I{oBe}Ir,rn noo6rqe He x{oryT Erparr, nranaHoii cyrqe-
crsenrtor,l ponu. fielicrBr,rrerr,Ho, MLr B[AeJIr{, rrro B ocgoBHoM LtB6uroqnoe
ullJlyqeHue B qeHTpe JIuHIrr{ Ho uenosuylqeHlrblx qacreli Coruqa JroRaJrr{ByeTcfi
B Hr,r)firrrrx cJrofrx xpouocrlepm (Ao arrcornr [opfrAHa 1000 xu). ]J ro nre BpeMfr
EJreHrpolrHafl reMrrepa'rypa orr{x .lacrei.r saBeAoMo ullxre 7500-8000' u ne
rrpeBbrmaer,rroBrr[aMoMy (cM. [5], crp. 361) nenuunu 5000-6000o, uro upu-
Bol(r4r n BeJrr{crr4Hau1Vf], s 10000-2000 rurenrmrau, .leu -Brr!

fianee, B [Byx cBor,rx pa6orax [1, t3] aBrop rronagaJr, arro Mexagtr{Br\{
aoa6yrH4erurn ypoeueir aror\{oB Ca+, coagarorqr{x JrrrHr{r{ H, u Kr,- DJreHTpoH-
ur,ri.r ylap. B ro rxe BpeMFr cnexTpolcJrtrorpaMMr,r, [oryrraeMbre n nnunax H,
r'r I(r, c ognor,i croporrrrr, r{ B qeETpe JrvHWt Ho - c [pyrori, rrBtrrrrrorcrr, Har{
l'I3'BecrHo, Becr,Ma paSiluqHr,IMr{: otIellrr qacro Te Mecra coJrHe.rHoI,l troBepx-
IIocrtL, rtoroprrle B Jrlrrlurrx H, lr K, flpKr{, B flyqax FIo o6nagaror roit xte
frpnocrr'ro, rrro r,r coceAHflfl }reBosMyqeHHafl rroBcpxHocrr, connqa. conep-
rtreHr{o paanuur{ofi flBJrflercfl ToIrHafl crpyr{rypa c[er(rporeJrEorpaMM B o6orax
oirycaflx; ran, HatrpuMep, B Jlu[rrm Ho utr ua6nrogaeu Boltpyr rrfrerr BExptr,
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B TO BPEMfl HAH B ilYIIAX K, A TT, I4X IIET II T' A. BCE ATO CBTAETEJIbCTBYEI'

o roM, qro MexaHI{3M CBeqenl,rfl B JrI{HUflX H, n K, oTJrtrqer or MexaHuSMa

OBeqeHtrfi B Jrr{Htrtr Ho, tl taft I{aH B rIepBoM cflyqae ETtrM MexaEtrBMoM flBJrfeTCfl

gJrer{rpoHrIblft y4ap, ro Bo BropoM cilyrlae AoJI}HeH AeftcrBoBarl Apyloft Me-

xa[rr{3M - peHoM6l{Harltrrl.

Ocra3nsn 6oree rogpo6Hoe o6cym4enue arol'o Bollpoca Ha HoHeII crarbl{,
rrepeft[eM EetrocpeAcrBe]ruo H paccMoTpeutrIo pel{oM6muaquonnolo MexaHtrSMa.

Buasare ilpegcraBJrrlercr r{}rrepecubrM cpanuztr qrcreuuo e{tfentunnocrr,
peHoM6uHaUwit w. aos1y)fiAaloqtrx croJlnlroBeHwfi' gta ilnHItfr H(-,

,(tn urcna peHoIu6uuaqtrft, coBepmaloquxcr 3a 1 cen. B crorl6zne c eilfi-

Hr4qr{bIM CeqeHlIeM, lll{rfiHee oclIoBa]Itre ftoToporo coBtraAaeT c ocEoBaHtreM

xpoMocd)epbr, Mbr trMeeM

I[Pgi: A/ (FrII);, [@ (7J],r*, (13)

rge I[(HII) - 
artrcJro rrpororroB, B yga3aHHoru cron6uxe, i"- cpeAHee eJren-

.rpourroe AaBJreHre B IIeM, O(7") - {yuHqrn, saBl{cflIqafl roJIbRo or aJIeH-

rpouuoir reMlleparyprr 7". Osa Moffier 6r,rtr no4cqtrraua Ha ocuoBanuu {op-
nnyr (3) u (2) upegsrAlqer,i pa6orr,r antopa [1J.

Ha ocEoBanldr{ (13) r,r (11) ntomuo flarl{carb

(i4)

IIpu 7" x75OO" w Qtz:LO-to cu2uepnan {urypnan cro6na (14) panua 76.

BO nrOpoft t[iurypuOft CHo6re [pIIMeM, Hart I4 BLIme, MaHctrMaJILEOe SHatIeHIIe

fl, (H) x5.1"021.
Muauuanrnoe Buarreutre A/ (HII) no {rnoHxyJrax Mo}r{Ho Haftru, rlpoflHre-

r.ptrpoBaB tro Bblcore Be1lrqtrHy /]e B IIeBosMyrUeuuoft xponoc{epe. .{eftcrnu-
'xeJrbEo: L) n" n xpouoc{repe otrpeAeJlrercfl lIoHtrsaqueft nogopotra, 2) IIoHtr-

BaUtrE uocJIeAIIeIo no {noqrynax BLIrtIe, treM B HeBoBMyIIIeHuor'i xpolrocdlepe

(crr,l. nume). Corracno [14], rion.l"raercs

lI/ (IIII)lmin : 5'4"0re,

rrDr(qoM rJraBHyIo poJlb B o6pasoeanul[ gTofo rIITeIpaJIa ur,palor ar*ura "r*-
rrre CJIOtr XpOuoC{epu, r[e O;1HoBpeMeIIHO JIoI(aJItrByeTCf B oCIIoBIIoM tr IlCrOq-

HtrIt xpoMoc{epnoro I[BJIyqeIIufI B H*. B peaynrrare MI(HuMaJ]LHoe orHo-

rrregrre ItrP"T : Itrgr.. or(a3r,IBaercrl tropflAl{a e[I(HIIqbI. Ecnu me 7" nopr4na
| -'J

5000-6000o, ItaH MbI roBopJJI[ BbIItre, ro aro orHoltreHtre flBJlflercfl-":_::Y.u

Sorrmrlt. Haupurvrep, rrpfr f e:5000-o, Eo trpr{rex}fie ar{aqeHurrx Qn,t /[ (HII),
If, (H), ouo tropfitrHa t0 000, a rpr 7":6000" - ropflAr(a 120' Taxun o6pa-

BoM, rrprr Bcex f e< 7500' pexou6uuaqrr[ oraablBarorcfl 6oJlee a{Qenrunutrr'r

,rcToqEunoM {noxnynrnofo trSJryqeH[fi, qeM croJrr(r{oBelrr{fl.

BsrsCnru retrepb He[ocpe[crBerlIo, B HaHoft ruepe a{{eHrtrBI{oCrL pe-

HoM6rtHarll4orrubrx trpoqeccoB [ocraroqua [flfl o6pasoBasrIfl Ha6Ilo[aeMoro
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rpnonHynr,uoro r{BJryqeHrrfl R Ho. MunuruaJrr,Hoe BHarreHue lrr /f_1i rlo}r{Ho
oqenr,rrbno rfopuyne (13). firx A/(I]II) BoBr,MeN{, nan r{BLrme, U/(HII)J*1r:
'=.5.10re,ilTt1:tlo:T.l0rl.lJartoucq,MoBl,Mcrr 7.:7500",rrroAaer [(r(7'.)jrrr=
= 6'10-14, a cJre[oBarelrno, [/['li]min : 2.10t8, trprTqeM cJre[yer BaMertr{rb,
qTo BTa oUerIIta qpe3BLIaIaitHo cla6o BaBr.{cr{T or rrpr{rrrrMaelro.ft reryrueparypbt.
I]Lpv '1'., l,renrroulellcn or 5000 go 10000', BeJrurrr{}ra [(l (4)]n. yr\4eHbrrraercrl
Bcero B 1.6 pasa! B sroru orHomeHr{r{ AarrEarr oqeHra IlfP_:,J] HetrBMepr4\{o

Soree Ha[e]r{Ha, qeM ouclrlta erlr{en'rr,rBr{ocrr{ noa6yiHgeuufl aJrer(TpoHnErn4

yAapoxr.

Mr,r DuAuu, rrro Brrrrtre]fia3aHrroe rrr,lcJro utrl1ii,ri.'rarroBo Ere r1o IIopfrA-
rry, Karr r{ coorBercrByroqee qtrcJro R$:2,5.10r8. Pacxo}r{Aer.rrle n 2.5 paaa

.1""
Melr{Ay A{} , (If-t!)m, , 

^;, 
uomer 6r,rrr uerr{Ror\{ o6r,scueno reM,

rlro BoJIr{qrrHa [//f_!!l-i" flBJIflercf r,lllt{r{MaJrLrloir semr.runoft. flcuo, .116.

uo rpronn5rnax rdorl?rBaulrrr BonopoAa Bbrrue, qeM D coceAlrr{x qacrflx HeDoB-

uyuleuuoi,i xpouocrpepu. Iloerouy geficrnurenbuafl BeJruqr,rua lf_!i no rfnort-
HyJrax AoJrlr{Ha 6rrrr nr,rme, ver'r [.lf3tjl,orr. fianee cJreAyer r,rMerr, B Bruly,
qro BeJrtr{rlr{ua fil? -2.5. 1018 xapanrepi{Byer )rxe oareHb rrpr{uo {rnoxnynlr.
B cpegueu xre fi[? Ire AoJr]nHo npeBBrrrrarb 2.1018.I-Ianorleq, cJreAyer rirMerrr

TaKlrie B lrrr/Iy ro orreHb Balnlroe, ylne oTMerlaBmeecfr o6c'roflrerr,crBo, rrro
na6rro4aeuoe fiBryqeuue n I-[o Mo]ner coaAaBarr,cfi ]re roJrr,rro n xporuocrfepe,
r{o r,r Bo Br'rerxHr,rx rracrflx o6parqaroulero croa!

Tanr,rlr o6paaol,r, Mbr LrMeelr BCe oclroBalrrrrr cqtrlTarl, qro c o B e p rn e 1r -

Lr.o rreBaBlIcrrMo or roro, (anyro poJrL l4rparor noa6ymgaro[Irre
croJlnlroBer{t{fl, y}ne ognvi roJrbno perrou6uuaqrrolr{bre rrpoqeccbr o6ecue.ur-
Balor n H* na6nroAaeMoe rfnonnyrr,lroe r,rany.reuue!

llocrapaelrcfl yaclrurr, aror pcayJrrrTar c {nauuecrtoi,i lrorrnu BpeHLrrr.

Irlcxolnr,nr BIIecr, frnrrrrercfr roT {tax'r, .mo [a]r{e B rreBoB}ryueunbrx rracrrr,\l

xpomocrfepr,r rronllTgaqrfl BoAopoAa a]rorraJrr,Ho Rbrcoxa [10]. 3ra aHolra.rrlrr
rrpoFroJrtrercrr. rre roJlrr{o Bo Br{ertrHl{xcJroflx xpomoc(tepr,r, llo rr B ee ocrroBar.nr]4.

Couracrio i4. C. lllnnoncnouy [10] , Ia]ne B ocrroBaurrr{ xportoc{epr,r crerrer{rl
r,IolII{3aUlII[ BoAopoAa B corrrrr pas 6onr,nrc, qeM rrpn repMoAr{}raMr,rarecnoN(

IraBIroBecI4r{ AJrrI 7a:5000" v n":1. tQr1 cNrt3. flpoucxorrigenne eror? [36r,I-
to.rnort r.rorrr43aqr4r,I ItJrFrHacrrol{a elqc He coBcex,r flcrlo, rro cau rliarr cyrqecrr}o-
RaHr4fl erofi anoualruu 6eccuopeu. tr4 Tax Han Beporrrrrocrr, penou6ranaqlrii

AJrrr Bo[opo[a trpolopurroHaJrr,Ha rrpor{3Be[eHato tlptxet L-I\e tl,r- irucJlo rp() .

roHoB s 1, cM3, To aHo\laJrbrro BLIConr,rNn * 6yAer roa(rrflrqirenr zalyrreHr4rr

/v B uac'rorax nlrlrnji Ir D rracroTax ucnpcpl,trHor-o cffcrtl l,a. C rtol.urqccrnctrrroii
iHe TOTIHI'I 3pelllifl MLI TOJILITO rITO BtrAeJII{, IITO I]pOTOIIOB r SJIeHTpOI'IOB, Boll-
HtrI{aIouIIIx ra-aaeroit aEoMaJrr,HoIl rroflI{Barurr{ BoAopoAa, Iocrarorrrro
AJrrr coB[aHr[Fr r{eflocpe[crBer{r]o ua6nrogaeuoro r{Brryrreulrn, ffcrro, naJree, rrrc}

ao rpnorrtyrax era aHoMaJrI,.Ifl rrpofBJrfrercrl enle orrJrr,rrcc, aIeM D lreBoaMyrrlcrr-

lrrrx rracrfrx xpouocrliepr,r, Iroeroruy no {ironitylax lor}r{err 6r'rrr, 60ru,m0 U

rtocrlrrlruqrrenr ]rs,rryrreTr14fl /v.

* IIo cpanuer.rrrrc c ycrlori{Er{rr repr{oArrrraMr.rrlecfioro paBnoBecus.
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Tanuu o6paaOu, I\16I Bu[flM, uto peHou6IIHaqlIOHHb]ft lrexanuAu rt3IyqeHufl

coBMeCrEo C SaHtotrt auoMaflbl{oft ltollu3aql4tr aroMoB r: xpouoc{epe, [aer
Bo3Molr{Eocrr, o66flcullrb Ha6IIoAaeMoe rlsJlyqeHue B qenTpe JfiI:r-vtIL H". 06pa-
rtrMcfr rerepb Tr ApyrrrM JrrrHtrflM 6anruepoacHoft ccputr HB, Hr,... 3Aecr

trcxo[Er,IM flBJIfleTCfi To, qTo, fial( flpaBtrJlo, trptr [poABI{}I{eHI{!I BIOJIb Ceplr?r

11 6o11ee BrrlcmuM ee qrenaM pacrer orIroctrreJlr,Irafl poJIL penoM6flHal{rtoulroro

cBeqeHuf IIo cpaBHeHtrIo co cBeqeHtr{eM, oIIpeAeJIfeMbIM EJIeI(rpoHHbIL{ ynapoM'

flOarolry, eCJItr AefiCTBtrreJIbIIo {rnonxynr,noe CBeqeHne B Jll{utrtr Ho o6ycnOr-

Jreuo pegoM6unaqunuu (ua uto, MEI CtluraeM, trMelorcg Bce OCI{oBaHufl), rO

CJreAyeT olItI{AaTb, qTo tr B JI?IHIlIfx Hg, H^r, H0,... oc}IoBHLIM trcToqHtrItolu

cBerreutrfl xpoMoc{epbl u {nonnyroa flBJIflIorcfl pegoM6trHaqtrtr. flpanga,
MbI Btr[eJIII, qTo IlsJlyqegtre B UeETpaJILgbIx rIaCTflx fiI1;g.Lrit Hr, Ho, H"..' eoa-

HtrHaeT B oclloBlrot( He B xpoMoc{epe, a Bo BIreItrH[x qacrflx b6paularcrqero

crofl. O[Harto M6r roJrr,Ho qro yHaBBrBaJrr4, qro Aa]fie B (ocHoBaurrr{D I{eBo3-

\,ryqeuEoft xpoMoc{epbl CTSIIeHL IIoHI{3atrEu BoAOpo[a B IIeCHoJIbItO Cor paa

Dbrme, qeM ATOIO CJISAOBaJIO 6r,r OXtUgatb trptr TepMOAI{HaMUqeCHoM paBuo-

Bectru. floar:oruy AoJrxtua 6brrr asoMaJlblroft crerleub troHIrBaIItrI{ r{ B caMr,Ix

BHemstrx qacrflx o6paqarcqero cJIofl. ,{,eficrnurenbHo, arl{ qacrl4 orJrtrrqarorctl

oT XpOMOCSgpHLIX CJIOeB TOJIrIIO TeM, .ITO OIII{, eCJIII I{x paCCMaTprIBaTb BAoJIb

ftaCaTeJIbEofi n uonepxHocrtr Conuqa, Helpo3pasHbl vI B qaororax l{erpe-
pBIBHoTO CtreHTpa. B Ocrantrlsrx me HaIIpaBJIeEI{flx yHaBaHHbIe qacrtr{ o6pa-

tqaroqerc CrrOfl:r.II:aIIOJIIIOCTEIO [pO3parIHLI, IIJItr qaCTItqHO *. TaXUm O6paaOlt,

oIItr B trptrHqEtrI{aJIE,I{oM or}IoItreHI{lI He oTJll{qarcTcfl or xpoMoc{epHLlx cIIoeB,

T" eCJrvI B (OclroBarrrlu) xpoMoc{epr,r nueercf aHoMaJILHo cuJlbHafl r{oHlr3aUr{fl

BOAOpOAa, TO OHa [OJI)fiHa [MeTb MeCrO I{ rreMHofo Hr4}I{e.

4. O pexpenrenre I,Iailyqenrlfl B 6aJlr,rrepoBcrtrdx JIITEI{flx crtenTpa

SuoxnYnor

?Iayueune AenpeMerra uailyqeuut{ B Hanoft-fitr6o cepuu flBJrrercr o[HIrM

L{3 MeTOAOB' [arcLqtrx BO3MO]HHOCTL yCTaHaBIIUBaTb xapafiTep MexaHI{3Ma

creqeuurr Aarrublx aroMoB. TaH, rayueul4e A,eHpeMeIIra 6aJILMepoBcItoiI Ceptrn

B crrefiTpgx rrJrarreraprrbrx ryMaI{Hocreft [o[rBepAI{J]O peHoM6I{HaIITIOHI{bIfr

MexaHtrBM cBeqeHfif Bo[opogHblx aToMoB B trIyLurlftx 6anlueponcmoir cepllr
crenrpoB arllx ryMarluocreft ([5], ctp. 425) n r. A. OAflaHo IIptr paccMorpeHl{r{

sroro Ere Borlpoca B IIpuMeIIeHI,III I{ {JIoItHyJIaM, paBuo HaH I{ R HeBosMyuIeH-

Hr,rM qacTfM coJIHeIIHoro AtrcRa, MbI cpaSy )ne HaTaJrrtl{Baei\{cfl Ha pfl[ cepEes-

I{brx Tpy[Hocreft. Bo-uepnr,lx, MtI BI{[eJrI{, rIrO tr3flyqeHpre B qelrTpe ilvurpt
I{" cuerrpon {noxnynoB tr r{eBoaMyrrlerrr.rbrx .lacreri corrlreqHoro [Ilcma JIo-

naJrr{Byercfl B BHaqrreilbllol,i Mepe B xpor,Iocdiepe. Ilauporl{n, B qenrpax JII'I-

HUil Hy, H0,,.. u3flyqeHtre Br,rxo]Ir{T B OCTToBHOM r43 6oilee rJly6oHl4x rlacre}i

corrHerlHofi arMoc{epbl. Tanunr o6pa3oM, B o5o[x cilyqaflx ugIyqeHr4e Bblxo-

Ir,rr r{B CoBepmeHuo paB[trrIHLIx o6nagreft trocJle[Heft I,I TeM CaMLIM IIeilocpe[-
crBerrHoe cpaBEeHr{e ero He r{Meer orlpeleJrel'IHofo Srer,r'recxoro cMbICJIa.

* B uanpannefirrflx, 6firsnux m racarerruoft.
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BropOft TpyAEOCTIIO FIBJIfercfI To, rITo MHorr4e r[noIrHylr,r [ame B JItr-

TrI{1r Hg o11a3LrBalorcn 6onee reMHbIMIr, qeM coce[Hr{e rlacrlr IreBoBMvIqeHIroro

flr{cHfl. Erqe .rarqe aro Ha6JTloAaercfl B Jrl{rrt4flx II, u FIa.

I-Iamoueq, cJrenyer yquTr,rBarL Bo3Molrtuoe caMotrolJroueur{e B ilI{rll4flx Hc

r I{9 I{ r. [.
Bce eto roBopl{r o roM, qro trpl[ z3yt1ss" AexpeMelrra 6alrslaeponcnoft ce-

pr1,r crrenrpa llaryqeHlla {nonHynor }reo6xo[I{Mo co6Jrro[arb HpaiIHIoIo ocro-

l)oiliIIOCTr,.
Cauoe trpe4BaprrreJrLr-roe r{ByqeHrre Borrpoca o 6anruepoBcnoM AeHpeMer{re

ouenlpa trBflyqeuufl r[noltxynoa 6ltno yrxe ilpoBeAeHo aBropoM [121. Ilplr
gToM paCCMaTpIIBaJIIdCL ToJILIto [Be rrepBble nIHmvI 6alluepOnCxofr Cepuu'

II, n Hg. B na.rectnc oAHoro I{3 Bo3Mo}I{HbIx BapIIaHroB B ynaaal{Hoit pa6ore

crrr,rraJrocb, rrTo Co6CTBeHHo Sroxnynruoe IlSJIyaIeHIIe BosHllnaeT ToJIbHo

3 xiloMoc{epe r{ rrelocpeAcrBeur{o HaxJra[r,IBaerctr Ha l{3ryt1g1111" {axena,
a r',ra;ryqsH11e +amera, rlaJro orJrr{qamlqeecfl or r{3JryaleHlrf HeBoSMyrUeHtrBrx

riacrer:i coJrHerluoro Ar{clta, Br,rxoAr{T B ocrloBIroM rla o6paqarou{ero OJIOrr

Cr_,nnqa. B ro xe DpeMrr Mr,r Blr[eJrE, qro [eftcrBureJrbHoe rroJro]fie]rl4e ropaBAo

c,,r(lliHee. TaH, ecnn o6paturr,ca rt Jrr{srrl{ Hu, To co6crBegHo {nonHynr,rlr,rn
rr3Jyug1111s* ua rlrlr. 2 cnegyct cxopee cq[rarb * ue aneprulo, onpeAeJlfleMylo

lrrrorrlaAbro 6e0ucea6, a 66nrmyIo qacrl IIJIolUaya 6e0u.cea6, m6o, HaIt MLI BE-

;tc,rirr BO BTopOM paBAeJIe IIaCroAtUeli cTaTLI{, alIeplllfl, SaHJIIOqeHHaA BIIyrpI{

rrirorrlaAnu deea6, ra1?fie troJIlItHa B cyxlecrBennoli uepe otrpegeJlflrlcfl xpo-

r,rocr!epoft.
B runusx lrrc Ily, IIa,...porb xpoMoc{epHoro [3ilyqeHprfl Aaifie Bo {non-

rt\rirax, rroBrlAI{MoMy, lrlrrlTo}r{I{a, a ocl{oBr{afl qacrb cpnoxnyrlnoro I4SJryaIe}rEfl

or,rxoAr{r r{B BHeru}rr{x aracrefi o6parqaroulero cJrofl. 3gecr rloJlorxel{Ire erqe

C"r(l[iuee rro yirre ynaaaunOr,i flpplquue - {rroXxylrr n I-Ir, IIo,... alaule Bce-

]-O OITASbIBAIOTCfI TE}II.IbIMII.

?Ie cnagaurloro cJleAyer, rlro rorluoe rlSyqeHr{e [ertpeMe]Ira 6alrl'uepon-

clrof{ ceprrl[ clenrpa r43nyr1sH11t {normynon cBfl3ar{o c l]pyAHocrflMrr lI rpe6yer

llaJrr,Hefirllltx BcecropoHHI4x rccnegonarurft. Ognaro coBepmeHIIo IIeBaBI{-

cr,rr{o or arrrx 3anilroqeHrrir ocrroBHoe rloJro}HeI{tre yxaaauuor,i pa60rbr 1121

o rraJrr,rqr4rr B crrerrlrax r[Horrrx (rnoHnynon 6onr,uroro Aenpex{elrra Sarr,uepon-

0rior:i cepl{r{ (n nany'rerluu) octaercn B cl{Jre. flefictnure:rbr'Io, B prAe cJryqaeB

]}CCI,MA gPHITE I.[,,-T}iNOTTN5'1II OITAsrIBAIOTCrI B trIII:uYI'T IJg I,{NU IIE3AMETHbIMtr

na tfoue coceArrr{x r{eBoBMyqeIIH],rx alacrel"r coJrllearHoro AI{cHa, r.rJrr,I [a]He 60-

r0o reM[rr,rMn. llloe.rouy flpeAoTaBrrflercfl Becr,rla Ba]r{Hr,IM Ilalrblreftruee pa3Br{-

1,Irc reopl4tr 6arrueponcltolo AempeMeura cllenrpa {nonmynoo. 1Io cyulectny

at.o ecrb o6cymgenue Bollpoca o pacrpeAeJIeHIIII BoAopoAlIbIx aToMoB Bo {ilolt-
It\rJIaX IIO fiB&HTOBLIM cOCTOflHPItIM.

Pa4 noupocoB, cBflBar{HI;Ix c reopr{efi 6anr,ntepoBcltolo [eHpeMeHTa, 6rrr

lrriggMorpeH s roit )fle pa6ore aBropa lLZl . A trlMeHI'Io, 6r,rnu pacc'rlrralrbl

BepoflTIIOCTII IIepCXoI[oB ]IJIE BOAOpOAHbIX aTOMOB, IIaXO[fllql{XCfl B IIOJIe

* 3gecr, paAu fipocrorsr, MLI o?BrrenaeMcg or: ne6onrurrx paanrurfi Mern,qy RorrrypoM

JIo cneHrpa (faHeIIa tr Ror{rypoM Ho cnenr:pa rreBo3MyqeHrrr,rx sacreft coJrl{erlEoro AEcHa'
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corrHeqHoro tr3flyqeHtrf (naH gnr ArlcHperrrr,rx rlepexo[oB 2-> k, 3--> k, 4-, k,
raH tr coorBercrByroulr{x {orouonusaqx]tr co 2,3, 4 n 5-ro ypoBsefi), a raH}r{e
6rrna paccuorpeua oArla r{B BoBMo)r{I{bIx reoperrirarec4nx cxeM, ocHoBr,rBaroqaa-
cff Ha ,qotryrqeHr4r{, qro [epexoAr,r rrltra 7-->.k Bo snoxxynax .coBeplllarorcn
rrpanTrrqecxrr croJrb )fie aracro, HaH tr rrporrrBonoJro)fir-rr{e rrM trepexogu &.-" t.
VHaeanuoe AotryrqeHtre oBrlaqaer, qro B AaHHolu crryqae r{croqrrtrrtoM cBeqe}rr{rr
tpnonrynoa B Jruutrfix 6anrueponcxoft cepur flBJrfrorcrr npoqeccbr Heroclls[-
crBenEbrx peHou6zuaqlrfi n cronxuonenufi, yBeiltrquBaroulue HaceJreuHocrL:,

Broporo, rperbero r{ r. [. yponueft. ]touneucaqv.fl aaux [epexoAoB AoJr]ri]ra
ocyrqecrBrrflrbcfl trpoqeccaMrl rporolronraaa\mu c ymaBaHr{brx ypounefi.

Btoprrrr,r Aonyqelrr{ervr. paccMorpeuuoii reoptrr4, rrocrrqr{M xapanrep nprr-
6fiumeurr, 6rrno gouyrqeHr{e o roM, rrro rrJrorHocrl{ u3ilyqeHufl pik flpll pe-
rtreEtru ocrroBnrrrx ypannerurft (10)-(12) yHaaauuoli pa6orrr Moryr 6par.rca
Eerrocpe[cTBeHrlo us ua6nrogenufi. Buecre c reM 3rr[ rrJroTrrocrr{ B BHaqr{reJrr,-
uoft uepe caMr{ olpeAeJrflrorcfl qtrcJIoM I{Bilyqarcqr{x u trorJrorqarorlrlx aronroB.

Etax upegcraBJrrrercfl aBropy, Bropoe Aotryqenr{e, oco6euuo B roM cJry-
rrae, ecJrtr{ caMa rrpl{HflTaf cxeMa rlepexoAoB 6onee unn Merree coorBercrByer
4eficrnlrrerblrocrl4, He Molxer rrpr{Becrr{ rr BaMer}rbrM omn6nau nptrHqr[nr{aJrr,-
Horo xapanTepa B r(oneql{oM peayJrbrare. ,(efrcrnlrteJrr,Ho, nJroTl{ocrb yBJry-
qeuuf flBrlflercfl $yuxqueft a6corrornoro rrr4cra uailyqarourux aror\{uts rr B groM

orHortreHrrr{ AoBoJrr,Ho 6eapaanruuo, ur6 BBoAr{Tb B yHaaaHrrbre ypaB}reH?rrr

B HaqecTBe IrcxoAHr,rx AaHrrBrx,- caMrr qtrcJra aToMoB uJrtr rrJroTHocT6 I{3Jry-
qIeEI4rI. kasuan oruu6na, r{oropafl BAecb Mo}r(er BoBHrrnHyrL, BaHrrocaercfl
B TOM, qTO rrJrorr{OcT}, tr3fiyqeHvf{ pih AoJr}r{Ha SaBlrcerb npfl [ocrarouuofr ponu

{axropon caMorrorJrorqe:r-trrt rr or rrllcfla [orJrorqarcrqux aroMoB ly'i. Buecre
C TeM coorl{omeHtre Me)I{Ay Nt m Nn AOJI}I{HO Haxo[I4TLcf y]I{e I{3 peIIIeHI{fl ypaB-
nenzfi craqr4oHapHocrtr, Tart llro orrflTb-TaHr.{ Bce BaBrrcr{" oT trpaBr{Jrr,rroro
r4x cocTaBJIeIIrf .

tr4a cxaaaunoro cJregyer, arro B rrepBylo oqepeAb ueo6xognuo o6cyglirr
trepBoe Aorryrr{eHr{e, cBol{flrrleecf r{ nocTyJrr{lloBaH[Io paBeHcTBa Me]rtAy nepe-
xoAaMr{ !-->k, arprcJroM N1-7;7 vt rrpoTr4BotroJro}nHr'rt{r{ [epexotraMn k-'l,
uracnonr, .1y'7,11. flpe4nonorxeuue o paBeHcrBe I[r-r://n-,, !, rpr{MeHerrr4r,r

rt JITTHI{flM nafi}ranoscHoit cepmm ucrroJlbayerctr, HaH rraBecrHo, B Teoprrr,r
6anrueponcnoro trenpeMeHTa cfiexrpoB zBrryqeur4f rrrraHerap]rbrx ryMarrrro-
creii ([5], ctp. 426).ILnrercrcrr Bce ocuoBaHr{fl cqrrrarr,, qro u B rrJra}rerapr.rbrx
TyMaI'ItIocrfIx olrrlrrecHatr roJIIqa B Jrzlrtrflx JtafiMauoBcnoir cepuu cocraBJrncr
HecnoJrr,no IIo.pfrAnoB.

OAuamo B caMoe trocJre4Hee BpeMr rroflBrrtrrcf pr4 pa6or [15, 16], n rio-
TopLIx IOHaBLIBaeTCn,i vrO H I4ClOJIbsoBaHI4IO yHaBaHHOIo paBell0rBa .I[r_,r :
: .1y'1-,7,, cJreltyer rroAxoAllrr, npafine ocropo]nHo. B upuuquur{aJrbEoM orHo-
rreHr{I{ nau6onee Ba}r{Ho BAecb ro, aITo, rtorAa B caMoM rlerrrpe twutrit- orrrr,Iqc-
cRaf loJIIr{a xanoro-nu6o o6paaonaHtr{fl oareHb Berr{na, B npr,rJlr,flx Jrr4Hr4u aro
y)fle He rr\,reer Mecra. floarouy (oco6euuo ecrll yqecrb otfl{exr Hexoreperrrrro-
crn) .lacrs uailyqaeMr,Ix HBaHToB Mo)fler orr{octrTeJrbHo 6brcrpo Br,rxoArrrb tr3
atoro o6pa3oBaHtrrE, TaH arro paBer{crBo Ntr*t : /y'r*t y}ne ue 6yAer co6nro-
r:(aTECfI. B CSqaU C Arr{Mlr HOBBIMtr trpeAcraBJrerrr4flMr{ cJreAyer paccMoTpcrr,,.
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n Hanoir Mepe yfiaBaHHoe paBerrcrBo Molr{er ocyqecrBJrrlrbcfl Ro {noHny;rax.
Paayuee.rcn, ueflocpeAcrBer-rHo oro cAeJrarb rpyAHo, oAI{aKo nenoropr,re coo6-

paH{errr4fl cJIe[yeT r{3J]o}flI{Trr,

Msr ynaartuaJlr.lT arro B rrpe[rioJro]i{eHtrrl paRe}rcrBa Nr-r, : /[,*, tr{crorl-

Irr{nor,r cBe.leHufl rfrortnynon B Jlrrlrr{rrx 6anrueponcnoii cepuu flBJIflorcrI
lpoqeccr,r lretrocpe[crBenur,rx perton6rauaqrii,i n cronxnonenr,ri.i, yBeJrrrtIIrRaIo-

rqrle rlaceJ]euHocrr, BToporo, rperbero irT. 11. yponlreIii, [pI,IaIe],I ItoMlcuca-
qr{f ortrx nepexo[oB AoJr]fi]ra ocyu1ccrBJrrrrr,ca npoueccaMr,I tpotouonraaqrlr'l
c ynaaarrr-rbrx yponneir. To irie I(oJrlr{}ro r{Merb Mecro trI AJrtI rloBoaMyulelrnol:i

xpouocr[eprr. PaccnrorpuM crraqaJra, narr Dro co6nro[aercfl L\Jrrr IIeBoBMyTI{e}I-

lroir xpol,roc{eprr. rlucro 
dorolrr.rr,i aaqlrit, coBcpmarcql{xcfl Ba t cert, B crort-

6afie, eanruu.quoe ocnoBaHr{e I{oToporo coBrlagacr c ocnoRaHlrer{ xpouoc(tepnt,

- \-.5ylct panno Z Nt*Crl , rpI,IaIeM .l[r*, Hax I{ pauee,- qr{cJra aroMoB, 3a-
7 

-o
H[roqeHHbrx B yHa3ar{noM crol6rute, Cu * ]lepoFrTrIocTI;I {torouonusaqll,i.
I,I rart r(an MexaHr4BMor{ lr3ryqeHzfl B xpouoc{epe rrBJrrrorcrl peHor,I6unaqnr,r,

rO flcIIO, alro JIOJIII{}Io co6lrOgaTr,Ct HcpaBeIIcTBO

R,,1i*;,r*,,
2

rge "R* orpe4errflercn {opnryroft (3). fleficrBtrreJrbuo, qrcJro peHon6uuaqnir
se Mo?fier 6urr, 6onr,me qrrcJra {orouonuaaqzft. C Apyroft cropoubl, qllcro
penonr6nnaqafr. ua ypoBeHr, 3 cocrasrser rorrbr(o Her(oropyrc qacrr or qflcra,

penom6unaquft ua Bce ypoBrrrl 2, 3, 4,... floarouy uu u 6y[en trMerr, Hepa-

BetrcrBo (15).
Paccuorpunr rerrepb, rran Bbr[oJrlrrrercrr rlepaBerlcrBo (15). Berm,tmusr C71

MbI Mo)fieM BBflrb rra ra6n.2 pa6orrr [12]. Bemaqrua Nr*, corJracuo [4], paB-

aa 2.1,012, a BeJrr{qr{Hr,r ffr*, ffn*, Nu* uoryt 6nrrr ssr.rr,rcJreHbr r{cxon.fr \rz.
aroro sr{cJra rd ra6r. 9 roft }He pa6ortrr t41. B peByJIBTare }IaxoArrM, rlro

5

ZlV;,Cn,=z 8.1016.

' uruar" c reM B pa,AeJre 2 iur,r urger,, qro AJrfl HeBoBMyueHHofi xpoMo-
c{eprr Rzs-2.t018.Tanramo6paaom, HepaBeHcrBo (15) xax 6y[to ]re BbIrIor-
rrflercfi. B nepnyro oqepe[b BoBMo]nHoe o6rscuerute aroro peByJrbrara crleAo-
nano 6r,r rlcnarr, B ToM, rrro cBeqenr{e B Jlrrr{trflx 6anruepoucnofi ceprtn upo-
rrcxo[r4r B ocuoBrroM He Ba cqer r[orottontraaqufi co 2, 3, 4,. . . yponuefi, a Ba

cuer {oronouraaqrali c 1-ro ypoBrrfl, r. e. onpe[eJrrrercfl raftMauoBcnr{M KoIr-
rr{HyyMoM. fieftcrnurenr,Ho, Han paa Ba upeAeJroM cep!flt Jlafiruasa B xpoMo-
c{epnux cJrofx HaBeplrflr(a uMeercfi ue6brron flBilyqeHr4fl, ycraHaBJlllBaenrurfi
xorn 6rr ua uouocrpepusrx na6nrogeurit, a rroaroMy ropaalto ecrecrser-inee.
o)fitrEarr,, uro npeo6paaoBaHr{e aueprur{ r}ororounaaqzli .n alreprlrro, lraJry..
qaeMyro 6anr,ueporcHrrMlr Jrr4lrr4flMl{, [oJr]nHo r{TTr{ r{MeHI{o Ba cqer Z"-nnan-
ron rafiuauoBcxoro noHTrrrryyMa.

flpaaga, ranarr cxeMa upeo6paaonauvn L"-ttnauroB B r(BaHTr,r n:urr,via LIu,.

HB,. . . , & tamEte tr,, Lg,. . . IIporIIBopeqIIr paBeECrBaM /[r*r: Ifi,,-r*

(i 5)
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o,quamo r.o cyrr. AeJra rr B reoprur 6anr,ueponcnorc Aer{peMerrra rrilanerap-
trblx ryr{aHuocreif ucxo[Hbre ypaBrreHr,lfl rrporr{Bopearar paBeHcrBalr /y'r-, :
: /[r-r. B caMoM AeJre, [Jrfl Broporo ypoBHr Mbr AoJrinHEr 6r,rnr 6rr grr
rrJtaHerapr{brx ryMarrHocreii nauucarl cJreAyroqee ypaBrreHtre paBHoBeCr{A:

* Cn * tltpnBu: ftzAzr, (r6)

rge Cyr- qtrcilo penou6ruaqufr. :na"sropoft ypoBeHb, coBepruamrqtrxcfl Ba

L cen. s t cM3. B cuny lranofin:roruocru BBea[rroro rlaryqeultn B[[arrerapurrrx
ryMaHuocrfx, rrepexoAbr c ypoBrrfl 2 nnepx upeanHvaiiuo peAHr{ r4 Mor.yr He
rIptIHuMaTbcrI Bo BIr?rMar{ue. Ecnu rerrepb Mbr nptrMeM, rr1.o t?1 poBo : n2A21,
ro ypaBHer{re (16) oHasbrBaercfl coBepmeHHo rreBepHbrM - 

rrtJcJro aroMoB Bo
Bropol\{ cocroflrrrrr,4 AoJr}nHo rrelpepr{BHo pacrr{, qro flBrflercx a6cypAolr, u,
'cJreAoBareJrbHo, B geficrnrrenbr{ocrr,r nrArr}nrprrBrr. B cyrrlHocrtr roBopf,
3To He trpeflcraBJlflercrr ]IefrolrgrubrM, m6o sce trorJrou{aeMr,re ryMaur{ocrrto L"
HBarrrLr rrpeBpaqarcrcfl B ltBaHrrr 6anrMeponcHoit cepull, a ran]fie flafilfaHoB-
cHoft ceprzr I{ rrocJre[Hlle uocJre fipoqeccoB pacceflr{r.rFr B ryMaHuocrr4 Bbrxo-
AflT tr3 Hee oHol{qaTeJrr,Ho, T. e. He Bce u3ryqaeN{r,Ie B TyMarrHoorl,r HBaHTT,I
JIWHVfr- Zo UOffOrqaIOTCfI, aIaCTb trX yXOILIT ]rB TVMaHI{OCTII, qTO I4 SI{BI{BaJIQHT-
Ho HepaBeHcrny nrArrlnrprrBrr. flpu erou B cBr3r4 c [oCreAHuMr{ rrpe[craB-
JIeHtrfMIr (cm. [15, t6J) nnrxo4 Zo-nnauron rrB ryMarruocru npafiue o6ner.raer-
ctr [poqecoaM]rl l{eltorepeHrHocrl{, o6ycronneuntrura [olrrJrepoBcxlru o{r{en-
toM *.

Ocuosrrsancr Ha aroM, Mo?r{Ho 6r,rno 6rr [otrycrr{rb, rrro tr{ [Jrrr [pytrlx
tn4Hwfi rafiMaHoBcnor,i ceplru 6yger ocyuecrBJrFrrr,cfl HepaBer-rcrBo tx7A6)>
)ttrprlrBr1r. Bce cxaaanHoe Mbr t\tolneMrrprrMeHflrr, r{ rt Botropo[HBrM aroMar{ B

xpolrocrpepe. B.racrgocrr{, Br,rxoA .L,-Hnaulon us xponrocr[ep],r Mor 6r,r s aua-
'rraTerluoii Mepe otrpegeJrrlTbcfl rtpbrJrrrrrM[I L,.-tmtwv. (Drzr. 3 rroflcr{rrer cxa-
Barlgoe. ,{ra upocrorbr Mr{ rragecJrrr roJrr,Ro r{err,rpe ypoBHfr - l, Z, Z-fi. v
I{ollrr4rryyM. florrorqenre z"-HnaHra rrprrBolrrr n rrocreAyrorueMy 3axBary
SJreltrpolla r'ra 3-ft ypoBeHb, rrocile qero r.{arysaercn H,.-HBarrr u Zo-nnaur.
Tan nan B nprrJre lrvHar. z, xponaoc{epa [paftrr.rqecnr4 rpoBpaqua, rc)
tr,-nnant 6ecupennrcrBeHHo yxoAI,lT uB I{ee, r. e. r{Melor Mecro rlrrnJrtrqecftrre
Ilepexolbl L--> l --> 3-> 2-- 1, r, cnegonareJrbr{o, uepepa6outa r436r,rro.rHoro
xpotiroc{epnoro u3ryqeHufl, BanrroqeHHoro s rafiNrarroBcnoM noHrtrHyyMe,
B slreprtrro {noHxynruoro trBJryqerumt I-I,., I-I8,. . . xnrtmfr,. OAnano BAecb cJre-
Ayer co6nrogarr xpafiEroro ocropolr{Hocrb. Paccuorprlr, HalptrMep, BEoBr,
IIeBosMyrrleHrryrc xpoMoc{epy. tr4a rasfloffieH}rbrx rrpeAcrasreHflfr cfle[yer, qro
lIpl'I Hafiuqrrtr I'oJrbno rrro yHa3arrHoro MexaHtrBMa rrepepa6ormra -L.-nnanron
B ltBarrrrr 6alrrvreponcroit ceprz, aHeprtrfl, r,r3ryqaeMafl xpouoc{epoft s ilaft-
MaHOBCrtr4X JrI{Hr{flX Lor..., AOJr}r{Ha 6rrft, ue MeI{Lme aIeM ar{eprnfrl lr}ny-
tlaeMafl B JIi4III{flX I-Io, HB,, . .

* 9ror (paxt, I qacruocrlr, flprrBoAirr r{ 3r]arrrrrefibno lreribrrrerry naxourerrrro aror\{ots
Jr a Bropor,r ypoBlre, qeM cqtrraJrocb par{ee.
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9ueprnro, trBryrraeMyro B uer{rpe rvrtmw FI,. cuenrpa HeBoBMyIqeH}IbIx qa-

creft Conuqa, Mr,r ylr{e paccqurar[. Oua cocraBJlFrer oltoJro 3.105 apr/clt2cen.

C gpyroft cropolrbr, Br{eprl{ro, trBryrraeMyIo B trI[HI{Il 2,. cuennpa IIeBoBMyueH-

uoft xponoc{eprr nromno naii:rr rr3 pac{eroB aBropa m A. B. Cenepuoro [171.

'Ona oHaesrBaercs parnoft [o [opflAny 2'L)s apr,/cn2cex. Tanuu o6paaou,

Drreprtrfl, I{BJryqaeMafl B JrI{Hr{r{ L,., B

150 paa Meur,rtre aueprull, uanyvaeuolt
B trrfrldnfr- H,.! To E(e cJleAyer olnu[arb I4

gna Sroxxyron. IlpuqtrHa raHoro poAa

p a c xo rfi Aelrnii' a axnro.ra erc fl B c JIeAyIouIeM .

fipr uarnutrtr qficro penou6uuaqrdoHlroro

MexaHr[3Ma 6ea yuera caMorlorJrorqeHl[rI
cJletryer olnr4[arE, qru SEepfEf , tr3Jry-
qaeMafl B JIrrHIrfx 6anureponcnol"r ceprlu,

.qoJrlr(Ha 6rrrr, Aaxte Merlblrre alreprul{,
uanyuaenroli B Jrr[Hrlflx naiiNranoecrror,i
oepr{I(. Ognaro ao Mrrorux o6'reHrax, e
qacruocrr4 n xpomocrfepe, orrTuqecrafl
TOIrqa B Jrr{Hr[t{x nafi}tanoscxoft cepvu
Ea IIeCftoJIr,HO IIOpf[ItoB 6onr,ure, qeM

B Jrantlnx 6anr,ueponcHoli cepmtt. 0ro
SarpyAllfler BLIxoE Lo, Lg,. . . I{BaHroB
tr3 CpeAbr r{ [pr{BoArlr n yHasarrHbrM pac-
xo?fiAer{trfrM. Onr'. 3

flpanga, r{crroJlr,BoBaLrur,re B[ecr, reo-
peruqecftre pacqerbl DHeprrirfi, r,raryuaeuoii B Jrrrur{rx naituauoscnofi cepuu,
cJreAyer erqe pa3 r(pr{rr4rrecHlr paccMorpeTr,; oIIHaHo Bpa[ rr{ yHaSaHrrafr srrep-

rrrrr Mo?r{er 5r,rrs omu6o.rua 6onee .reM }ra [oprrAolt.
Tanuu o6paaou, ecJrld lraJrolneuHbre coo6parxenrrr ona)fiytcrl npaBr{JIL-

IIblMtrt, TO Br{OBL BOSr{I{rt[Ier neO6XOglrUOCtr, O6r,gCUeHtr{fl TOIO, UOqeMy B XpO-

rrocr[epe HepaBeHcrBo (15) He pearrrrayercs. Ceft.rac rpy4Ho yxaaarb, r(amr4rvr

flyreM ara upo6nerra Mo]r{er 6rrtr, perueua. OAuano cJre[yer ori\fertrrr,
TaHyIo BoBMolr{Hocrr,. I{art uonaallBaror Br,rrrrrcJreur{fl, cyMMa ENi, Ce1 , sxo-
nflrlafi o (15), Becr,Ma Me[JrerrHo cxo[rrrca. Boarro?nuo, rrro yqe'r yponneii
c k) 5 grla.urrenbHo rroBr,rcrlr BeJrlrrrrHy erofi cyuurr. /{auusrrl Bonpoc ral{lr{e
'rpe6yet ctreq[aJrbr{oro rrByt1g11rr.

lla cxaaauuolro crregyer, rITo npo5nervra BbrrrucileHr4g 6anr'ntepoucnoro ;1e-
r{peMerrTa frBflflelcfi Becr,Ma cJro}fir{oii u T pe6yer TrqaTeJlr,Hr,rx zccne4onaulrft.

Ceft.{ac rpy[Ho cnaBar],, flart BrrAor[BMer-IeHI{e 'reopr{I{, rrarror{rerrHoir n upe-
nr,rAyqeftpa6ore aBropa [12], cxaxrercfl [Ia Br,rqr{cJrreMoM ,(expeMeH're 6anr-
ueponcnoft cepfrv crrexrpa uaryqeHrlr (rnoxxynon. Ognano cyrqecrByer errre

oArrrr MexaEtrBM yBeJrrrqeuns 6anr,lrepoBcnoro AeHpeMeHTar rre ynaabrsasuufi-
crr B ytroMflHyroft pa6ore. A uueuuo, ecrr {noHnyJrbrroe r4sryqeHfle B Ha
r.r Hg urrxoAtrr rra r'pm6r'wzwraJrbHo o[Hrrx r{ Tox Ete cJroeB corueqHoft arr{o-
crpepu u ecJrv B o6erlx BTtrx JrtrHtrrrx cJrorr ,rBJrflrorcfl oTHocrdreJrr,Ho Heupo-

Bpaqur,rM[, ro, nam Jrerno rroHrrrb ( [5], crp. 494), penonaSunaquounoe cBeqeHrte
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AoJrinuo [aBarb 6onrmufi AexpeMerrr, qeM B cryqae [poapaqubrx cJIoeB.

,(eftcrolrrerruo, rrpr{ HerrpoBparruocrtr cJrofl B Jrunufr Hg auauureJlrHafl qacrr,

HBar{roB Hg 6yner B peayJrbrare MuoronparHbrx rrpoqeccoB lrorJroqel{trfl rr
lepeflBryseuun paa6uuarbcfl Ha r{Baurbr H,. 6anrrraeposcnoil cepuv.u P, ua-'

meHoscHofi cepr[tr. 3ro 6y4er Becrrl It yBeJIr{aIeHtrIo BbrxoAflqtrx uB cron H,-

HBaEToB tr H yMer{brtreHtrro qtrcJra BbrxoArrrqux trB cJrofl HB KBaHTOB. 9ro rxe
Hacaercfl HetrpoSpaqHocTr{ {Jro}tHyJrr,HBrx cJroeB B fimHfrvI Hg, To cJleAyer

r{MeTb B Br{Ay, qTo ecJrtr [a)r(e B paAtraJrbrroM HarrpaBJleHr4tr coorBercrBylolqfle
cJrou flBJrflrorcfl npo3paqHbrMtr[, ro B Apyrtrx HatrpaBJleHuflx Ero 6y4er co6lro-

Aarbcrr qacrrrqHo trJrr{ Aa}fie ue 6y[er co6rroAarr,cs. Taxzlr o6paaou, nptr paa'
pa6orne coorBercrByroqei,i reopl{rr cJrelyer yqurblBarb paailtrqtre B orrrrrqe-
cxofi rorue Ailfi paBruqullx HarrpaBnenlrft. [tpone roro, cJregyer trMerb B Br{Ay,
rrro BeJrtr[qtr{na I[2 no {nonryJrax Mo}Her ortagarrcfl cyrqecrBel{Eo 6onruer,i,
qeM B coce4uer,i HeBoaMyrr{eHnofi xpolroc{epe *. Ilosrouy Bgecb orlrtrqecnat{.
ToJIrqa Aalne trrrfl Jt:z'Ltr,vt Hg Mo?fier or{aaarr,cfl geftcrazrenrno 6onr,ue eAI4HErdr,I..

Et noupocy o flempeMeHre 6ansueposcxoft ceptrr4 crrenrpa EBilyqeHEfl {non-
nyJIOB Tecr{o flprrMr,rnaeT Botrpoc, [oareMy, nan trpaBI{JIo, B JrtrHurx H6, H,
{nonrytr,nbre lrJroqaAr{r[ TeMHee, qeM coce;1nrre HeBoaMyqeHrrble rlacrtr coJI-

ue.rsoft rroBepxgocru. To E{e, tro 6onee pegHo, na6nropaercrr r B rIeHTpe Jrtr-'

uzu Hg. gacr:u.rso Borrpoc paccMarptrBancs Vnaons4ou ([Bl, ctp. 489).

flonugunolty, pertreHr{e DToro Borrpoca cocror{T B ToM, rrro Bo {nonxynax or-
HOIIIeHIIr n;712i nui 712t... MeHLItre2 qeM B COCeAHIX qacT.flx HeBOBMyIIIeEHOi'i

xporuoc{epsr, u, nao6opoT, orr{orreHne nB: nz Lr, qacro, n4i nz 6onrme. Dro,.

B qacruocrrr, rr [pr{BoAZr rt roMy, qro [eHpeMeHT 6anrueponcmoft cepvzl'

crrenrpa (rnonnyron or{aar,rBaercs 6onrmrrr.t [12], qeM [expeMeHr ctrenrpa
rreBoBMyrqeHnrrx qacreft corne.ruoi.i rroBepxuocTLr. He rpyAHo rlouflrr, qTo trpz
co6nrogeunu ynaaanurrx ycnorrafi {noxHynrr B JrIlHIlfx FI, u H6 geficrnu-

TeJIr,Ho [oJrH{H6r 6srrr reugee, qeM coce[]II4e rlacrrt [rrcxa Conuqa, a B JII4-

ur,lnx Ho Ia Ilp apue. Holre.lHo, noJrllqecrBerlHoe rIoArBep?r{AeHI,Ie arllx Ha-

qecrBeHur;rx coo6paxrenrfi tpe6yet paapa6ornu ro.rnoft reoprrtr 6anr,uepon-
cnoro AeRpeMerrTa, o qeM Mr,r y?Ite roBoptrJrtr.

5. O paarurlrrrrx B o6uqen xapafiTepe BoAopoAHbIx
II xaJllqlreBr,rx {ronny.non

Corracno Br,rBoAaM trpeABlEyqtrx [1, 13] I{ Hacronlqeft pa6or, IvlexaHrlsr'r

noa6ymgenrafl aroMoB r{onrraoBalrnoro HaJrr,utrn (ttvamw FI r K) rr BoAopoAa

(6anrrvreporcnafl ceptrr) no {noHryJlax, rIoBI{AI4MoMy, paanzuurrft. B uepnou

cryqae coorBercrByroqzft MexaHtrBM - croJrr(HoBeutrf aroMos Ca+ c oJlenTpo-

rlaMtr, Bo BTopoM - peHolr6uEaqutr trpoToHoB c DJIeHTpoIIaMu. Tamoe 3aI(JrIo-
rreFr?re orrroctrTcf r{e roJlbrto H t}noxxynaM, }Io I[ H HeBoBMyqeEIrBrM qacrrrM

coJTHeqHofo EI(cIta. B sacruoclttrT oTHoctrTeJIbIIo IIuBI{aE TeMtrepaTypa, neo6-

xoAl{Mafl 4rn a{{enurBHoro noa6ymgeuzfl aroMoB Ca+,4enaer Becr,Ma Bepoflr-

rrbrM, qro trBryqenue B Ueurpe nuurir H u K cnenrpa HeBo3Myqeunrrx .Iacreft

* Dro yreruqeufle Bertrqfinrr N2 Mo]fier ol{a3arrcrl BuaqtrTeargo 6onsurrM, qel\( Qo-

orBercrByrotrdee yBerltrqeurre Br{aqeHIrE Nn (crrt. ganee).
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coJrrrequoro [ucna (octarovuar rrrrrercr{Brlocrb rvo rropfl[Ha 0,07) ranme B BHa-
.rlrrenrnoft rvrepe o6ycnoBJreHo croJrnHoBeH[EMpr aroMos Ca+ c aJIeRTpoHaMI(.

3rn orrnogrr Haxognrcg B rroJrrroM coorBercrBr{n c o6rqzlr paBJrr{qrreM B xa-
pamrepe r(aJrbqtreBr,rx tr BoAopoAr{brx crenrporeJrr4orpaMM. Hauoivruuu erqe

pa3 ETtr pa3ilnq[g. oAnuu r{3 rJlaPHeftmflx csopicrB r(aJrr,qr{eBbrx cIIeHTpo-
reJrtrorpaMM fr.Bfiflercfr. Tar( cHaBarB, I4x ((rlflTlrtrcrblfiD BIu, Jll{meHnrrft Harux-
nu6o nuxpeBbrx z BoJronur{crr,rx o6paaonarrrri,ir *. Orgemurre cBerJrr,re trflTHa,

rpe6ru, B HeBoaMyqeHrrbrx qacrflx coJrrreqnoro A?IcRa ra no {roHnyJrax -uau6onee o6rqar xapanrepracrzxa HaJrr,qtreBbrx cnemrporeJrtrorpaMM.
Hanporur, orJrtrqtrTeJrr,Hoe cBoficrBo BolopoAur,rx c[exrpQreJruorpaMM

{oco6enno cHtrMaeMr,rx n I-Iu) aarrnrcqaercs B r{x BrrxpeBoM rr orqacrtr{ BoJron-
HrrcroM nuge. Bce ero Hau6olee peano Br,rpaxterro B ompecruocrflx coJrrrerrnrrx
rrflTen, r[e, HaH tr{BBecrrro, na6lrclarorcfl ctrrrpaJreo6paansie (BrrxprdD.

{anee, {noxxynrr, cur.rMaeMbre B JrtrHnflx H u K, c oguor,i cropoHbr, tI
B JrrHr{flx 6anrnaeponcxofi cepran, c gpyroft, o6uapyrxnnaror rax}fie 'Bnaqr{-

TeJrrrroe paaruqtre B paaMepax. fleper,re, HaH rrpaBrrJro, Brraqr{TeJrr,Ho nporfl-
lReHHee Bropr,rx. Oseur .racro 6oree cBerJrbre Mecra Bo[opoAHbrx r[nonxynoe
a FIo ranrxe trMeror reHAerrqlrrc pacrroJrararrofl BAoJrb HaHr{x-To otrpe[eJrerrul,rx
r{BorEyrbrx nuuvfr., fiptrMepHo coBrra[aroqrcx c r{aflpaBJreur[eM cuupaleit B Br{x-
pe oHoJro trfrHa r[ r. A.

Mrr ynaerrnartr4, qro Bce raxoro poAa paaJrr{rrr{fl AoJr}r{Hr,r 6um cBfBaHLr
c paBrtrq[eM B MexaHtraue noa6ynr4eur4f. Ho, .11961 6rrrr yaepeHrrr,rM B aroM,
MBI AoJr?fiHbI eule y6egrtcfl, rrro paccMarpr4BaeMr,re paarlrqrlfl rre cBflBalrr{
rrpocro c paar[rrrrofi noxanueaqueit no Brrcore n xpouoc{epe Bo[opo[rrbrx
u KaJrbqrteBrrx {noHxyilos **.

To, uro paarutltrfl B Bbrcore geficteuteru,Ho He Moryr o6sscrurr:r, ocHoBr{r,rx
paanuuufi MeHAy HarrbutreBbrufr. v. BoAopo[rrbrMr{ ctrexrporeJrtrorpaMMaMr4,
BDIreKaer r(B cJre[yrcqlrx coo6paxenrafi. Ilonax{eM BtrasaJre, qro llBryqeuue
rlel{rpaJrbrrbrx qacreft, $yrrirfr Ho nr,rxogur B cpeAHeM re 6oilee Er{Bno pac[o-
Jrox(eHHbrx xponroc{epnbrxcJroeB, rreM flBryqenue lunufi K, z I-Ir. 3Aect cre-
Aye'r uepequcrrvTr raxtre {arrr,r:

a) tr{arr,repenrrfi (Bbrcor) rro yrJroBbrM cnopocrrM BparqeHur Connqa Heras-
MeHHo rronaarrBaror, qro ypoBerrb BoauunuoBeuttr. rranrafr" Hu z K, pacnoJro-
lHeH Bbrrue ypoBHfl Bo3Hrrnr{oBeHurr I{BflyqeHr{fI B rlerrrpe rvH.lrt.l Ho T. e. B Jrtr.
Hr.r4 Ho,. It arorr.ry cJretryer go6aonrt, qro u tro ua6nrogeuuflM Brre BarMeHr4fl

.cBeqelJtre B Jrrrrtvrrx FI lr K na6nrogaercr 4o 66lturtr{x Bbrcor, qeM cBerreur,re
n nruuz Ho.

6) Couacuo 141, qucro aroMoB BoAopoAa Bo BropoM cocrofl:rrmv noa6y-
lxgeHrrfl nag I curz ocuosautrs xpoMoc{epnr panuo 2.7012. Coorsercrsyrouee
aII4cJro aroMoBCa+ s trepBoM cocroflHztr paurro 2.701s.7I raH xan (c yqeroM
ryp6ynerrurrxl AnIzxeuuft) xoa{{uqr4eur trorJrorqeHr{fl B qeurpe iltrlwfr Ho
lr K upuruepro oAtrEaHoB, ro oflrr{qecr(ar roJrqa xpouoc{epu *** n ruuun l{o

- ,\{", 
"ouequo, 

He roBopr4r{ sAecr, o BoJronrrax - npory6cparrqax!** X,IexanzsM noa6yxr4crrran n orblr.cflyqae mor 6r,1 6r,rrr,4nr trar.rr,rrt Ho u K (r 11)
oAr,rI.IarioBbr[,I.

*** B paAzafibirol\{ rraflpaBJrelrlr[,
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rpzMepHo Ha 4 flopflAra Menbrrre, arer( B Jrrlrrrrr{ K (unu H). CnegoeareJlbHo,.
rr c rorrnrr Bper{r{f arri ganurrx uir perucrpr{pyeM B qeuTpe Jln:u:a:z H,. usny-
qeHrre 6oree rny6ontrx cfioeB xpouocrleprr, qeM B qeurpe Jrvr:u:uv{ K, nprauerr

FICHO, qro yrta3aHHOe HepaBeIrcTBO B OrrrlrqecHlrx roJrrqax [oJI]nHo 6srrr r,r

no rfroxxynax.
n) tr4enectuo, alro BoJror(HrlcrarI rr Br{xpeBarI crpyxrypa xapaxrepl{3yer

B 3r-raqtrTeJrruoft mepe I[ crrexTporeJrllorpaMMr,r, iloryqaeMbre He roJlblto B JII{-
Htrrur Ho., go n, s nrRnnx Hr, Ha*. Bltecre c reM Mrrr r;:ug:erz, qro trBryqeutre
B qeHTpaJrbHbrx qacTflx lm:F^]i/.fi, H, r H5 Br,rxoAI'IT B ocHoBIroM tr3 oTHoctrreJrr-

Ho Euantrx cJroeB coJrHeqsoft aruoc{epu-ua BHertrHux qacreii o6paqaroqero
cnon Conuqa, HarporuB, Bce cyqecrByrorltre Aarrrrbre roBopfr o roM, sro trB-

lyrreHrle B [rm:r,fr]/" K, uuxognr rro MeHr;meft uepe ua cpeAEux cJroeB xpolro-
c{repr,r.

C.ruratr retrepb,.rro geficrnuTeJrLgo trBryrreHtre B lrwr.:u.Lr Ho,, n :rerr 6onec
B Jlr[ur{tr Hor, rge BtrxpeBoe tr BoJronutrcroe crpoeutre Coruqa BbrpucoBblBaercfr
nau6onee orqerJrtrBo, BbrxoAr{T ua 6onee rny6oxux cnoen (c Meubrrltrx (86r-

cor)), .rett zgryqegue B lrfrr.nw Ku, uoxruo c[eJrarr, cregyroqufi BbrBoA. flepe-
ABtrrarr rqeJrr, ctremrporeJruorpa{a n4onr Arrcrepcutr or lzurz K, sepea

Jrr{trurc K, n xprrry fi:rr:unr- K, r, e. r( Jrr{Hr{u I(r, usr perucrpupyeM Bnaqare
flBryseHrte, BbrxogFrulee u s uar6oree B],rconrx cJroeB xpoMoc{epsr, 6onec

Bhrcol{r4x, areM cJrord, coBAaIoTTiI4e xpol.tocr[epuoe ll3ryrlerlue o I1o" ]a IJo,,

a BareM (no onemnux qacrflx Jtvn:o.m Kr) urr pertrcrptrpyeM ylr{e {aHr:uuecru
tirotoc{epnoe llailyqetrtre. CnegonareilbHo, ecnlr 6r,r paailflqze B ctrer(rpore-
Jrrrorpar\{Max, crrflTr,rx B ilyqax Ho r,r K, oupegeJlflJrocb roJrbrto paarrlquer,r
B BblcoTax ecprpeHtuaur,rx uany.rarculr{x cJroeB, ro s Hamoft-To roqne luuull K,
pactroJrolr{eHuoft; uemgy nrnneft Ku n BHertrEtrMr[ qacrflMlr Jrfrrrufr" Kr, M]lr

AoJIlnHr,r 6unw 6u rroJryrraTb cner{TporeJrtrorpaMMr,I, cxoAgbre co ctrenTporeJIIlo-
rpauvraura n FI,, wnvt Ho", Ho ugsecrHo, arro oro I{e tan. Orcrc[a y]He lretro-
cpeAcrBelrlro cJreAyer, arro pagiltrqurrir ur4 I-I" z K ctrexrporeJrl{orpaMM orrpe-

Aerrfrercfl oTrIIoAr, He pa3fluqtreM B Br,rcoTe saJreraHrrfl coorBercTBylotrItrx uSJry-
qarorq[x cJIoeB.

O6bFlcueune paarrumfi B Br{Ae I-I,. u K ctrenrporeJrtrorpaMM paaflflqlrflMr.r

B MexaH[BMax noa6yntgeutrfl coorBercrByrotrrr{x aroMoB cJlegyer, rroBtr[I{MoMy,
rolrr{Marb ran. [tan BBrrexaer rra rrpeAr,rAyrqeft pa6ornr aBropa [1J, noa6y-
)nAerlrle aroMoB Ca+ aneHrpoHnbrM y,qapoM flBJrflercfl qyBcrBtrreilr,uoft {yuH-
quefi rtnneruqecxoft reMneparypr,r DJrexrpoHos. floeroMy no {noxT(yJrax I4

roo6qe B rex ilIecrax connessofi xpouoc{eprr, Horopble Ha ctrenrporeJrl{o-
rpaMMax BblurrrAfrr 6oree npno, seM ocramuofi grcx Cornqa (Han cnernrre
nnrna), aJrer(rporllrafl TeMtrepaTypa EecnoJlr,r(o Bbrme, qeM B coceAHtrx He-

Bo3MyrqeHrrbrx qacrrrx xponaocdrepu. Taxuu o6paaou, Bce cBerJrbre o6paao-
Balrufl Ira HaJrbqreBbrx ctrortrporeJrtrorpaMMax o6ycronnenrr lla6rtrosHEr[{
rrarpeBoM xpoltoo{eprr B coorBercrByrorrlrlx o6nactsx. IIpu aror'r, HaH yr(a-

sllBailocb n It], reuucparypa 7-., ueo6xogl{n{afi AJIfl coaAalllla na6nro4aeuoro
fiBflyqeHufl B Kr- m Hr-;linrrax, rre AoJr]r{na 6r,rru ontcottoft, a Aonrxna 6r,rrr,

* Cu., uanpruep, {oro IX s [18].
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lloprrAna 5000-6000o. Bvrecre c renr oroii reMneparypri flRHo rreAocraroqlro
AJrfr co3[aHrrfr eameuroi,i rroBbrrrre]rrroii r,roru,raaqrr{ Bol(opoAa no {noxrtynax
I Te[,I caMLrM [Jrrr coal(anrrfl rroBrJllrerrrroro r4BJryr1s11[, (pertou6lrnaqlrog]roro
xapantepa) B JrrrlII,IrI II,. CnclonarcJrr,rro, rc yaracrnrr xpouoc(repr,l, r{orollrJc
co3Aaror frpnoe rrsJryrrcrrrrc B Brri(c nlrulrrii K, n IIr, rrc o6naarcnbrro [o;i)nrrT]1
6utt I,Icro.trTrrltox{ tra6ttro.tuoro I.IBir}rqe}rllrr R Jrtrrnl,rl,r II,. CornacFIo ocrloB116I[{
l]6rBoAaM, Cl(eJralrrr],rM B rrpelbrllyrlrrx pa3gerrar{ Aarr}roi:r pa6om,r, ns6lrro.ruoc
Itlliryller{lile B rtrrllllflx IIo, II8,..., flBJrflfICb pertou6trnaql{oHlrT,Itr{ cBealerllre1l,
tpe6yc'r JTLImL rroBbrruerrnor,i rroHr,raarlur,I BoIIopoAa *, ryfo ne rrco6xo4r{Mo Aorr;1t-
Ho 6r,rrr, Tex{fieparypnr,ru a{(rcnrolr. Tart, rralprrMep, ne6rrro.ruas rroHrlr3a-
rlr,ra Boropoga no {nortxyrax Mo}rrer 6r,rrr cnneaua c 1{ollr,r3a4lrer,:r xpouocr[ep-
Hoii Marepu[ yJrb'r'pa{rIoJ]eroBrrr},r E3ilyt1snp1s^, noporrbr [10]. I4anecrHo, rrro
na4 r[aItenaMlI 1,I rer{ cat{]rlM lra11 $nolutyflar,rrr x,rorroxpoMar[rrecnoo fiopo-
IIaJILHoe I{SJIyrIeIlIIc, ItaK IIpaBIIJIO, ycI{JIeI{o II I{HoIAa Becblvla BaN,IerI]o. Ilpan-
Aa, Ilce aro IIc I,IcrtrloaIacr roro, tITo y FrpItI4x t{inortitynon ailcrtrpolrrrafl Tel,r-
leparypa croJrr, Bblcolia (nr,true 7500'), qro HaqI,Irraror crarroBrrrrrcrr cyrqecrllcfl-
IIr{Mpr r,{orlr{3arll,1fl n noa6ylrigellrl0 BoAopoAlrrrrx aTorroB DJrenTporrnbrM y,rlapor{.
B atou cJlyalac R oAHo[,I ]r roM ]r{e Mecre coJrT:reruroro [rlcxa I(oJr]r{r{rrr 6r,rlr rpx.u
a Hu- rr K-rfnonrtyrr,t.

C ro'rnr,r Bpeirl{rl AarIIIr{x ilpeACrarJ{crrr,rii orcyrcrlrre Brrxperoir ctpyrtr.ypr,r
BoKpyr [rrrerr B Jrlr]Iuflx K u LI, Car- nontrro o6uflcrr:orr, cJTel{yrorqr{M o6paaornr.
Bogopo;q R coJrHeallloi,i o6ono.rHe ,lBJrrrercfl upeo6na.garorqrrx{ aJreMCn.rou. 31o
[aer ocIIoBarIlIe Br,ICIta3aTb l'I4rlorcBY, q'ro BllxpeBafl crpyltrypa cfieHrporcrpro-
rpaMNI B JrrIHI,ru FI, o6yclonnolra Hco[]Iopo[rrocrr,ro B pacrrpefleJleHrlr{ l]trrorrrocrr.r
rpouoct[cpnoro Be[Iecrl]a rro [rrcny. 1[ocrrolr,rry [rn Bol(opoAa r{HrcricrrB-
rrocrr, pcrtorv6nnaquoHr-roro cBeqclrr{fl rrponopur{oflarLHa izj, ro 4atrto lre6onr,-
rnl{e paBIIlItIEfI R IrIIoTIrocTI{ Beulec'rua 6y1yr BaMeTrro Cria3BIIlaTr,cfI }ra paorlpc-
lelleur,ltr r,llrreucr{Brrocrr{ cBeareulrn. Iroo.r:ouy, ecJrlr cat{o pacilpeAeJreHr,rc Be-
rrlecrBa orroJro nflrrra r,rMeer ulrxpenoit xaparrrcp,6yAer uuerr, BrrxpeRoii
xapartrcp r4 caN[a r(aprrllla rr3rryqelrr{r. Llanpotun, rtonc6arrrrn frprtocrr{ R JrIr-
nlrnx I(, n IJ, uo Allcrty BHaqllreJrr,Ho Merrrrrrre BaBr{cflT or xone6aulrii rrlor-
I{ocrI,I BeLIIecrBa, II B ocuoBHoM orrpetrcJrrrrorcrr rtole6arulnlltl B DJrgr(rpo}rgoii
reMneparype 7". lJoorouy Br,rxpeByro crllynrypy 3[ecb 3a\,rerur6 6ylter
rpy[Ho.

B Banrroqe[r,re Borrpoca o paaJrr,rqnrrx B Mexa]rrrBMax noe6yxtgenna,"pq{g-
poAHbLr tr I{aJrBrII{eBI{)I aToMoB no (uonrtYnax CJTeAyCT oTi\{eTlrTt;, qTo rrpe[-
0TaBJTFTCTCfI Becbx{a Ba[rHoii lrocTalroBr{a pa4a uccJlegonanlrti ua6trrolarenr,-
HOrO Xapartrepa-rtoJlr{qecTBeHrroc co[ocTaBJre]rrT0 rlrsJry{Ierrr,rrr D I-I,. u K_;nr,i-
rrr,{frx [JrrI paBJ]r,rrrrrLrx rorren {rronrtynon i,r T. lI.
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olicllPlil'I'oIrirm

O MAI'II I4TOIUAPOA}IIIANII4tIECI{ l,IX flBiIEIIt4flX
v IIOBBPXfIOCTII COJIITIIA

A. li. Cece'pmur,ii,

IlplltcTlertlr uolio'tol)t,ro rrii6.itto;1a'lu.ut,1tLic llilnlrrno r] Iloilr,3lr:[oro, tt'I(] /'t]rt'titioJtIIrl,
B rraorrrool,tr rpo'r'y6cpaur1en, (lropntrpyrolcrr roJ{,'loi,icrturc-lt l:}.'Tor{rpolIaI'rtu'r'tlLrx rto:rcii

rr ,rrol{aJIbuLIX, IrapyllIaloqux paBiroBc0I{o lreporra/lon :til1l;'loilllrt y II0llcplillocl'II conHl(a.

J4cx64a lra o6rqux ypalxerrnli r{arrrrlTort{Apollrrraur.rri]r, i}arloalulLrx :UrE lraJr.rx ABuEtc-

rrtrr',i roa;tc rr,lApocrarflqecl{oro paBr{oBecIrE c)rl{Marclroii laeot;olt nilaBilr,I, rtaxoAgnleficn

1lO lurCUilrCrr Mal.trfl"rroxl u rpaBIrTaI([OIilrorl lroJIrIX, lrol{il3ililO, rIrO, ]l (lIrj-])r Olre{U([rUeCXlrX

cBoiicrB 0o,.rlrcqrlor.i I]Jra3rrrn, ABtr]r{elitrfi r}rrrtsLrBaro'r'crl rrccr{oilIrclrcr,I]toBaltllt,trII'I rpalruralluelli
lrepoIIaAaMrI llaBI0IIIII II I]pOTCI{arcT IIpaI{T]Iqocrrtrr B.{oJr6 0}I.IIoBIJX JIIIIrt{Ili Brrelllrol.o l{ar-
lrrrloto ttotur. l.[oly.Ianrrl],rc0fl IIpIr sTor{ criol)oclt,r II )ror{opeHr'rtr iU:tII)I{elttrfl llcrrJroxo

co1'Jracyrorcrr o tra6rro;1ctttr,,IIII,I /{Jrlr (JJtor{1'polrarHr4Tltr,lxD rrpo'ry6cpiutrlcr.
Ilona;.larro, rrro yqc.r' lloueqrroii arrraorponnoii npoBoAtrr{oour ttc ucrIrICT SToro BriBo,II,a.

Ilonaaarro raHzr{c, qro uoIIrroBr,re rre3aryxarotrItrc I{Br,1rr{c}lr{tr Nroryr pac,IIIlocrpaLrrrrL'cE

ToJrr,rto R/lo,rrr, roBol)xloulu Co;rut1a. Bonnonr,re /IBITH{ctIr{rr, pacnpoorpalrflrorluecfl rro

Beprl{naJrr{, 3ir1'yxaror rrprr rrar6o,,tec 6raronprxrnBrx vcilolr4rlx 3a lrpcrrfl orto..[o lrecfio;[L-

I{r,rx qa00B.

$ 1. llertor'opble ocHoBHLre peay.rrb'Ira'rbl rta6.u()[eHl'Iii

lfponegeunoe r{aMrl rreldaBr.ro [4, 2] uoupo6Hoe ]Iayqs11r" It]rrr?Hellnii B coJI-

r.rerrrrbrx rrpory6eparuax ]roanoJr4,iro o6napyirtnu, xpaiiHC cBoco6paBIrLti"I,

11eo61,rqHr,rii Irtx xaT)aItTop, tle rro]IlarcrrpIiicrr orioJrLrto-Irlr6YAr, yoilcIIIHoMv

o6.r,flcueHruo c .rorrxr{ llpcul{r{ a.rrcMcI{TapHoi,t MCxaHl4rtl{. TaIt, Harlpt4Mep,

B [pory6epaHqax RToporo rrracca (tto naurevr)r o6oBHa-ICHHIo) MbI r{MeeM

I(ero c uoqrr{ paBrror\,rep}rbrl,rlr J\BI{irioIrI,IrIM],I crpYir l'r VBJroIl RI(oflL ucHpI,IBJreH-

rrblx rpaertroprli.i, rtaH 6r,I (nauaJrou), Ilacrrorroir{oIItrblx 6J1I4B rIoBepxIrocrl4

Connrla. 3ru :rpaex,r.opl,rll rrJr]r (nar.raJlrrr) Becr,Ma cxoAHLI c cIrJroBr,IMI{ JIprIII4.fl-

Mr{ Mafrrr{rHoro rro,-rfr coJIHeqEOrO II[TIla up00'l'oi,i IIJII{ CJtoiItHOfi nOnnprlOCrn.

'I'oruno rrllrr orpDrBe crpyu r{Jrr{ y3Jra or ocrloBlloi'i uaccr,r upo'ry6epauqa r{Jltl

ux [a/I,erlr{r{ tla [oBepxuocrb CoJrIr{a Mo}nrlo orMerIITIr ycrtopelJlrfl, I]e npe-

llr,rlr&ro[rre, narr ]rpaBr,rro, 1.04 cM/ocl{2.

Cnoeo6paaue arr{x [Br{}Iteur{i.i BLIpa}I{aelcrI raltil{o B roM' uro: t) B prrllc

cnyrln"u rrpflMoe ABr{}He.EIl{e DAoJrb ltpr{BoJrr{rleiirlofo ]IyrI4 cMeuflc?Ofl Ha.



rrotlflrl{oe ABI,I}IieIll,tc BlIoJIb roro ]ric rryrfl, 2) crrJrorlb r{ pfll{oM ABtrx{e}urfl (c nour.rr
panHouepuoit cHopooruo) coBeprlarorcFr BAoJrr, uoBepxr.rocra
Coruqa, xorfl l,IllorAa na6rrcgarorcfl Tarilr(e ABrrlneur{g, uatrllaBJrer.lHble H rro-
uepxHocrr,r Connqa, lr etr6pocrr Hapyixy. Tanlre ABt{}r{eHr{fl cABa irr{ Moryr
{opuraponarrcfl rIoA ger,icrnlreu roJrbno rpaB}rrarlr4-[r, raaoBoro r,r ryareBolo
AaBJreHr{fl. cxopee oHE cBrAereJrr'crByror o peuarcqeM yqacrr{tr sJrer{rpoMal-
rrerlr3Ma B aroM flBJrcHr{r{. flr,rcxperuocrr, rpaerrropr,rrl qwuxeHr{fl yBJroB r,r

crpyft upory6epaurleB Aacr crropee yrrailarrr.rc Ha ,rBJrerrrre, uogo6uoe paapflAy.
O4uano ecJrr{ Dro-paapaA, ro A,rrcnpertrocrs nyreir u yaocrr, paBpFr[r{oto fia-
lraJra - ,rBJreEtr{fl, xapanrepHble AJrf upo6oa raaa-r{BoJrflropa, Tor.11a Harr
Marepfrr RopoH6r, oxpylnarorrlarr rpory6epauqrr, o6nanaer eue 6onr,ueii
trpoBoAr{Mocrr,ro, qeM Marepr{rr upory6eparrqen. l.Iour,rrxa A,nrr{iecna 13]
ua6cmatr, Dry rpyAnocrL rryrcr{ rrcroJrrioRo}rrrfl aror.o s{{cnra naH cBoero poAa
(BHyrpeHHero onnn-arf{rerra> B npoBolIurrrrio, cBflBaHa o AorryqcHr{eM Heno-
Toporo rrcn.yccrBeHHoro pacnlle[eJler.rrrfl crropoctett 4nr,rnrerrrrn rrrra3Mbr, He

BhITeHaIo[[el'o HI,lHor{r,I o6paeou 113 ypaBHcHtrtir rrarnrrlorxupolt[rraMtrnrr rrJraB-

uu.,[,cno B ToM, rITo IIBI,rHieIrI{e u ailer{TporyrarHrrrHoe Ilorle frJraBMbI, rr]rlyllr4-
poBaHHoe Rr{errrHr4M Mat}rtrrHLrM tloJreivr, BBarll,rrro cBflsarrbr [pyf c [pyIoM clr-
cTervroi.i ypannenni,i MaHcserna rr ypaBHeur,tft ur4poruexasr{Hr{, r. e. crcreuofi
ypaurreulrfi r{arrrr,rror14[poAr.r]raMr,rnrr, IIoAJre]r{aqt{x coB&recrrroMy pe[reHr,rro.
flo etuu ine coo6parrrcnr{rlM trpeAcTaBrrflrorcfl uecocroflTeJrbur,rMr{ ri [porr{Bo-
rroJrolr{Hbrc [olrbrrnr4 (cu. [a]) llerrarr, Bonpoc o MexaHr,rqecHoM l[Br{}r{eErr.lr{
IrJraBMr,I, npeHc6pelafl DJreHTporvrarHurHr,rM rIoJreM, r,rHilyqrrpoBarrHIJr{ B IlJIaB-
Me, ABlr]riyulci,icg oo BHerrrHeM Drer{rpotrar,rrrrr}roi\{ uore, trllanecrHo, arro pe-
maroulylo poJIJ, B rroneAel{rrl,r Hocr,rr,rqecrtoi,t urasMr,r ur.pacr l,lMcFrrro r{rrAyrtrrrB-
Hocrr,, a lre rpoBoA,r{Mocrb (clr. uauprrlrep [3, crp. 73, 84]).3ro cle4ye'r xorn
5r,r pli roro, arro BpeMfr rrpoHrrr{rroBeHr4fl Tor{a na r:rv6r.rtry r (upu [poBoA]I-
Mocrrl o) 

-nopnlrr.a 
or2f c2, r. e. IIJrfl xapanrepHr,rx paBMepon o6paaonaur,rii

y lroB0pxlrocrn Cortuqa (- t0o cn) 6y11e1 o.rerrr, 6otrurr.rm (uopniqna '103 ne.r'

lr 6onee).
Bropoe Balleqautle rto u.ouoly I'rrrroTellJ,I priBllrli.la crluilarro c .r.c&I, rrro Bcrt-

'r'opEI I,JlIAyrtrLIpoBaHr[rnx crel{Tprr.recHo|o rr r,ra|Hr4TrIbIx uoneit, rtari rpaRuJro,
opTol'olraJrbnr,r. IJro i,ICI{[IotIaor Bo3i\ro?l{rroori, pa3pFI/Ia BI(oJ]b curosor:i Jra}rrii{
Marl{pI'rHoro norin. IJpau[a, T{ar{ }rraian Ansiltueu, lrcrta}r{crrlrbrc traltrrr{Tlrr,l\{
IToJICII coJTIIerIIIoro nflTHa ci,IJroBr;rc ,rlrlrlr{rl o6rr1cl.o Mitl.I{rlTttoto norfl Co:rurla
MO|YT OIi&il&T1,Cf{ }IC OpTOI'O}iaJI},I{LIxliL ll0I{TOp y }larrpfl?I{eIIIIO0T1{ 0JIeIiTpI{qeOHOl-O

rro;rrr, BollHllNarorqero or a(rr{renra 4r,rt}rpeperrut.{aJrr,}rol.o Bpaqc}tr,rfl comrrla*.
Ila ;1pyr:yio Bo3Moirirrocrr rreoprororraJrrlHocu,r B cjryrlae BJrcnrprrqecnorl)

,I M&I-]II{'Illot'o uoloi-r, cBrI3a}I}IL{-Y o 6i,tnonapHort rpyrruor-t, o6pa'rlrl BErrrl4aHr{e

lf . Il. I{onnarros [5] . Ognano rrer{cno, co\paru4rcrr Jrr{ Dro onoiic'lno upr,r
.YrIere I\RlI)lterutii nnaelrBl J{ lrlll(yqrrpoBar{rror.o n rrer,i atettrpoM&l.rrlrrr{ol'o rroJrrr.

{' ,(u{rpeperrqlraflr,Hoe lrparr1enI,re rrrlrr Bcflnoe Apyroe oruocrrrelrErroe, c0 crropocrbro
Y ABulr{eHrle B IrJra3Me B npr,IoyrcrBrlr.r BrrefiI}rero rrarflrrrlroro roltlr Ho Br,rBBrBaor l{rr/{yqtr-

poBaHHoe sJrer{rpr4rrecfioe ilojle E: -} v x Iro (aft{exr ynuuonnpuofr rngyHqralr).
I-Ia sa)finocrr ar.oro et!(perra o6parrn fnr*nrrrr. Anrr[nerr.
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Ecnu peann3ycrcl clyuaii ornu.rrroii or HyJrtl cocraBJrflIolqcii alerirpttqeclltol-G'

nonfl DAoJIL MaIHETI{ofo IIOJIE, TO BBI4Ay UoAaBnflIolqero upeBocxo/(crlra npo-
Bo[trMocrtr BA0J]b Marrrr{Trrofo noJrfr rro cpaBrreHulo c [epIler{Allxynnpuoft It HeMY

npoBo[r.rMocrrro (nauplrMep, B xporvroc{epe), ton 6y4er uporexarb roJ]Irlto
I;AoJrb crtJroBoiar Jrr{}rutr MarHr{THoro rroJrfi.

Ognaxo cocraBJrffrorqafl cr{JIr,I Arranepa BAoJrr, MarrrtrTHoro noJrtl paBr{a Hy-.

JIlo, [oAToMy HefICHo, Italt SII0I{TpOMauII{TII]II0 CIIJIT,I MOIyT BbI3trIBaTb ABtr}I{e-
HI{e BAoJIb cr4JloB},rx nunrar,i rroJlfl, Tart rtan ABr{}r{eur{e BaprIAoB B flporl{Borlo-
,Iolr{Hr,rx HalpaBJrer{trgx (T. e. roH) BAoJrr, MarI{trTHOIO TIOJTTI OTHIOAT, r{e OSHa-

qaeT erqe pealbrroro I(Br{)neHr{fr MaHpocRorrtrqecHI{ ueftrpanruori IIJIaSMbI

B STOM EatrpaBJreHrr11 , T. e, TanOIO ABT{}rteHr{g, HaH, rla[prrMep, ABI{}HeUrae 6orr,-
mr{x Macc yBJroB u crpyfr n npory6epanqax. Bo ucsltotrr clysae HaM Ee EBB9-

ctno, uto6r,r rtro-nu6o [or{a3aJr DTy BoBMo}r{rrocrr, HaH BblTertalolivlo rIB ocrloB-

Ehrx BanorroB Marurrroru[poAr4EaMr{Rr{. flparga, npeue6peratr BJrr,rflHI40M

(oueur cyrqecrBeur.rrru) rx4yqupoBarruroro rloJrf, a ral{}r{e crrJlar{Il HcaJrcnrpu-

uarnrarnort rpupogr,r, I{aynnur [or{aaaJr [6] , uro BcflHoe ABI{E{eHI{e B coJIFIerI-

noii aruocr[epe, uep[eHAr.rnyJrflprroe B]rem]reMy MarrtrrrlroMy rIoJrIo, Baryxaer
orrerrr 6r,rcrpo (or' 0.1 go l cer.). 0To coo6pa?ficurre !r BacraBr{Jro Hel{oropr,Ix
aBropoB trcr{arrr o6rncnesug gnr,uneuuir upo'ry6epaur{eB r{cxoArl t43 IrpcAcraB-
JreHr{rr o paapflAe BAoJrb cr{JroBoii Jrutrtdrt l\{arutrrrloro uonn. [Io, r{an clpaBe[-
rrtrBo BaMerrn C. B. Ifuinenruep [7] , yuer [r{Ayur{poBaHHr,Ix nonc.li (xora 6r,r

trpu rroMorrlr{ npellcraBJreHr4fl o nouepe.ruoli MarH}rrorI{Apolranauu.recnoii
norne) y}I{e rrpr{Botrur H 6onee MeAJrcIrHoMy SaryxaHr{ro, }Ie roBopfl o roMz alro

rparturuecrui.i xapaxrcp [Br{}r{eHrrfl rrolepex rroJrfl c yrreroM r{HAyrIIrpoBaHHLIX

nonei,i 11 HcgJrenrpoMarrrrrrrbrx cnn 6yger B fiopHe orJnrqcr or rpl{Haroro ltay-
Jrur{roM (crnr. nuntc).

Ilporuu [peAcTaBrrcur{fl o [Brr]r{eHrrflx yrraBarr}roro rr{na Han o pa3prrgax
IOBOpI'IT TaItlI(e lI TO, tITO IIpII OTCyTCTBI'II{ BbI3LIBaIOqIIX IIB]'{r,HCIIIIe CI,IJI TOII

BrdBBaJr 5r,r uoo.repe4uoe noa6yTn[eur{e cBeqeuzrr paaJrr,rq}rlrx yrracrnoB B rlc-
JroM lre[ogBnmnoii rrJraaMr,r, a rle peaJrr,Hoe rrepeMerrleurre 6onr,mlrx ee Macc.

3ru ncpeuerrleHr,ra t[anru.recrtu na6lrogarorctr B BrrIIe r{3yqaeMr,rx HaMrr ABrr-
;rerurii, a ranlne B BrrAe xoporuo rrBBecrHoro rlraxra [orrnrepoBor{oro cMerr{c}rrlrl

rurr'ruir rr3JryareHr{fl u upory6epaHrtrax, Aarorr{r{x cxopocrr,r ABlr}neHr{fl roro H{c

rropf[r{a, rrro rr cnopocru, [oryqaeMbre r{B rrrrHoperucrpaurrr{. EAsa lrr,r ranir{6
Molnrro crrtr{rarb r,Icroargr{rroM noa6ymgeul,rrr cBeqeurIfl npory6epanueB crorin-
EoBerrr{Fr neiirpansnr,rx aroMoR c rrorraMrr r{ ailenrpoHalrr,I (negocrarorlHafl HI{-
rrerr{rrccHafl reMreparypa, cM. [81). IIpanaa, noa6yxrlaroqr{N{ areHror{ Mo}r{er

6r,r'r's ngynlr,rii nnepeqr,r rona tlipor,rr')Hecrnoro r{orrlrByrolqero uBJryrIcrII4rI,

BbrBr,rBaro[{ero rrpo{ecc, arraJrorr,r.rnbrir naenrruoMy npoqeccy B Teoplrr{ crpr{-
ucpon*. IIo ncc paBrro ocracrcrr Herror{flruLril{ peaJrr,Eoe rreperlerqcrrr{c nei,i-

tpa.nr,norit rrJraBMr,r, noa6ynr4eulre rr cBeqeHtr{e rroropori lre o6la4aer B o6[IeM
IIrIIiaItIrIl\,iU SItCT p aO pA],{IIal]HLIMI{ CBO i,iCTBaMr.

* fJ.ntr toiruutrlolrclrrrr] Tar{olo npor{ecca rr}r}nrrr,r oqcru, 6orr,utrlc c]IJrit 'r'oria Ir rlanpg-
i{rorrre, r{oropr,rc Briarairr 6r,r aauouruii Illraprt-otp{reirr; arol'o c(p(fenra nrr,r uc rra6ntogaeu

r] cnenrpax rrpory6cpan4er.
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'I'anru o6paeolvr, \ortr lra5iloIIeHI,ltr oBr{ilcleilbcrBYv6't. o llBI{iHeH!Ir{x B rIIro-
.ry6epanqax BAoJTL CT{JroBLrx ;urnnili Mt}rHI{TIroI'o IIoJrfl, Ila3Burr,Ie Ao cl{x nol)
lroopcrr{rrecHr{e coo6paffierrrrf r{c rroilnoJrrlror }'l(onJIerBopIITeJI};I{o o6r,gct.lt.r'r,

IIo3HtIIIIIOBCIII{C, 'tal(OI'O 
^Blt}I(Cll}1fl 

ll rtlJT' et O tlutJt tlalOUltt-\.

ll cnnsfl c Borrpocol{ o cllirax, Br,r3l,rBaro[{r{\ ABr{}Hc}IIre, o6pa'rultcr onu'rb

rt t[anrnuecxuM AaHIIT,IM o nporleccax, rpo]rcxollrlllll{x }Ia caMoM []I(,He Co.ns-

ua, B oripccrr{ocltrr coJlHcrrrrbrx rUrre}l. I{uuoperttcrpau}Ifr llporlcccoB I.{a [llcl{e
uartll{e /Iaer pflI{ r}t}}rirrl,rx vxaeanuili *. Bo-nepnr,rx, I{eJIb3rl Ite ol'I,ierll't'b lrot'o

J)arrec l1;)BccrHOro {raHra, rITo BoJloI{Ha, 11. e. npoTY6cpallqu, paBI{o ltalt 1{

{nortriyirr,r r,r Borrr,Irtrnr{, I)a0[oJrararorcfl I]ollre ilrITIIa, no liparl]4 rrtrr]ra rIJlr.i.

l'pytrnr,r ilr1r0rr rrJl'I ;\airic ll lIcIioTopoNI (I{Hol.lla 3HarllrreJrLHou) orlancuun
OT IIfl1'OII ]I IIOqTII I{lIItOlAa I{e I)aiiIIOJIalaIOTCfl IIa/I CaivIII}I UflTIIOI{ Ulll rpylUOtli.
.[tIlr u oIrtoilrr l{a lra6;]:tro4errrrLIx traMII cr}'uacR yr{aBaIrIIbIo o6paBoBaIrIrfI, tiali
6r,1 6nnertri oll rI Tt llfltHy Hr{ rlaxollrrJr}Ic.l, Ite BaHpr,iBalrrl co6oii rrtITIIa, ccill.r
,loJrLlto orro B l{alioii-To o'rerrerrll o(loplttrnocr, Har{ rtrrrIIo. l3o3ltornuo, lrro

t.IcltJlrorrcrrr,r0 3/I0cb 0ocTaBJI'le1, .rotrILtto clpaRrr],r.r0.rr],Ho 1rpa1'rioBpeMc]IIIblii

ilpOICCC (RCaCLlRaIItrlfI) BOtrIOItIIiI B lltITlIo, Xo1l,{, RBIII\V yL{CuLIue}I1'Iu I{OIITpaOTa

lro Mepc irpr.16"rrr{;rte}rlrrr BoJro]tlra I{ IrET}ry, ()lIcHL rpyAl.Io cyll}ITb o el'o Ittl'
xoiriAcrrr{rI rlill1 rlfl1,rloN{. Cnc;1yer ran}I{e orilIotr{lr,, rrro ral{oe (BcacLIBaHI{cD

ll rrflTr{o C]lfl3arro c [BI{ir{eHI{et[ Borlorirra B ocr{oBHoM BAorIt, flo]tepxuocTn Conrt-

IIa: DoJIoItHo rrpIr6JrI{}Itaercfl It rltrrrrY no crrIrpaJrI{ I{JIr{ tro-ITII pafirlaJ]bIIo,

[j lpyr.nx c,-rryqaflx Ha6ilroAaer'(]fl orlaJrri]rBaHr{e or rrflTerl vlta3aHl{blx o6pa-

BoBaur{ii, rranprrMep B cJryqae r{eT{oropbrx nolonorr lr xporuoc{epnl;Ix Bcnbllneli
(scnr,rruxtt 23 urorrr, 28 utowt r.t tG uon6pa 1952 r.).

Pcartoo "lrcr{Jrer{r{e aprtocrril B cryqae Bcrrbrmeri Ha6rloflac?ofi y caMo]l()

rrpag lirrTrra, a 3aTeM B Drli(e palr{aJrr,Horo ([ronTarra oIIo paclrpocTpaHtrer0tl

B c,ropoqv flpoqT, or rrfl,lHa. lIrnorga He Ha6JIroAaJIocb rIpI{ Harlreii Hrruopc-

ullcrpaIIur4 ltalloJrHcurre Irfrrlra BeI]IccrBoM Bcrlblmltrl I{JIII BoJrortHa. ,[anee, xopo-

l1o rrsgec,frl;rii, na6lro4aeunrii y rrflrell a{rr}exr Snepurega roltaSLIBaer, sro B HII}li-

IlIrx cJIofIx rIfI'fIIA IIpOI,ICXOAIIT IIOI{T,CM MaTepIII4 I,I eC ABII?fieIII{C OT qel{Tptl

Irr{Tlra, 'lolAa I{aIt B aepxI.IIIx c,Iloflx HaII IfITIIOM - ABI{EteH?Ie BeIIIecTBa

r{ rleHrpy rrfl.tlIa r'I 0tty0Tt I}cueo't'Ba }l IrfITIIo, Cau (lari'r'cylIecrBoBaHl{fl cpaR-

rrr{TeJlr,rro -\oJIo/IHolo uft'tlla, oI{py,,ncHIIoro 6onoc rIaIpcToi:t aruoc{epoi'i,

a ran?r{o o1]r ;lRr{7neutrfl oo cr(opoc,1]rrMrr o'r 2 4o 6 r$,r/ccri cBl{AercJrbcrByrot

o roM, rr.io Mr)nijt.y iloHoii rrrrura rI elo orip\rlneHl{cM B(lBHrrltalor liopIr3o]:IT&JIbHo

IrraupaBrrcr.nrrilo rrcp0rr&llr,r Jr.ilnJrenrrfl. I{apurua AIrI{}IteHlru BAocb l{oBoJILIIo

cJlOHtHafl: rr,t[\,lul,Ic ltaBcTper]Y i(pyf /:(pYr']/ Io'l'o]tLI BepxHllx I{ I{!I}I{IIIL\ CIIoeB

t[OtyT BLI3]laT1, IIOtlIlJIeHI,le ItOBC)pXrlo0l:II TaIII'CHII{aIIbIILIX lla3pbIBOB' a OJIC-

,1(onareJrr,Ho, LI Bl{xpeDoii orp.yritypl;t BoitJIo IIfIrIIa. 13nxpenan orpyl{'lVpa

xpouoctfepn BoBiIe IIfI'r]Ia ;1ei',Ic'tBureJtI]I-Io Iia5JIIolIaJIaCL B JIyalax ]I, ,\al-"r*

roru [10] u llp.; ee rreoAr{onpal'}ro }r ou(rerJrr{no rloftaBr,IBaIor IIamI[ Hrlrloper]'I-
,cIpaqr4ll. Xopomo l,I3BooTLIO, 1l'r.O lrOrlB;rorrrle tlarrrl.rTrrr,tx lo;roii rrrn'L)l{

* ,{e'ra,nuroe trByqeuue rr I4ar{epeur{e arllx
a 1950 r., ceiisac rorrbno nporrBBol(r4rctr.
r{ Borrrlfirx&r(, ony6ar.rxonar'Il,r g [9].
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rIeBOSMO,I{HO CBU3aTL C lalit'Illll lll,lxpfIMlI: ATfl I}Il,tpII, IIOBLI/.(lilllIOMy, IIeJII{I{OM

rrupoMexaHrrqecnoi,i rrpr{poAbr, xo'rFl crpoerrr{c BlrxpE, BepofIT}Io, cBfl3al{o c Mar-
HlrrHr,rM rroJreM. Boupoc o rloBepxHocrflx paSphlBa lI o ]Il{xpflx B MarHI{THo},t

rroJre npaHTr{qecrtu He pailpa6oTa}I *, xoTfl I{ I,IMee'r 5o;nrmoe SrIarIeHHe I(rfi
dlualrnn Cornqa.

Ecnlr, Aairee, cBerJrr,re lpaHyJu,{ }I 'leMrrblo nopr,t {o'Loc{repr,r uoryr 6r,rrr,

yrro;1o6neHur BocxoArrrlnm (coornercrBerrrro, Hr{cxolgqrlu) lr pacxoAflrr{lrMcfl
aatcrr Bl cropoHr,I Beprlrl{aJrr,Hr,rM TeqcHr{fl1r, Sepyrqnrr HarraJro B rtoHBer{TtrBuoi,i

Borrc rroA {oroc{repoil, to o6paeonarrl{e Ha/{ narxgofi rpar.rynoii ruu nopoii no-
nepxnocroli pa3pbrBa NIoII{er [oBecrrr rt o6paaolarrrrro crrcreMtr MeJrrrrrx rrJ]ocr{r{x

nuxpei.i, B Mr.rrrrrarrope rroBToparoqrrx Brrxpr{onoJrorlgrua. Harcllretrlrerrllepc-
Mertrr{BaHr{e orrrx nJrocr{ux nr,rxpefi coa;laer,fuoBr,rl{lrMoMy, ary cnoco6paBrryro,
HeperyJrrrpuyro, (rrJrocfiyroD crlcreMy xponroc(repnor,:i cernn c xaparrrepr{r,rMrr
jlrra Hee noHAellcaur{trMl{ cRc'rJIorl u remrlor)i MaTeptlI,I. (Boauo[iuo, rITo c arr{M

o6c'rogretrr,cilBor,r cRfr3aHo pelueHlre Bonpoca, florreMy palr{aJrr,}ro rrarrpaBJrer-
r{T,re rtouBenrrdBHr,re rerre}r},rrr a (rotocrfepc ]lcpexo/Igr B (rrJrocxyro) crllyr(rvp\/
xpouoc{epnofi ceuur). Eorcc, roro, r,IccJrcJ(oBar.rr,rrr xponaclcrpcpr,r Ha r{paro []{-
clia, rpoBeAorrHr,re B. ,\. Itpa'rou lr 7L A. 1lpoitorfbeBoft, a rar{Eie r{auru HrrEo-

pertrcrpaurru ,xpontoc(lcpnoir cerxrr orrpelleJrer{Ho yxaBrrnarol' Ha peano Br,r-

palneurryro ueo11rropo/IHocrr, cerr(r,r: BpcMeHaN{rl cpaBrrr{reJrr,no 6o.nr,mr,rc v.ra-
cl'r{r{ rroBepxuocrll Cornqa noqrl,I Jrr{urerru eroii cuequrpnueclioii cl'pyrtrypr;I,
rorl(a Kart B I{pyrrrx vqacrxax oHa oqerrb peBno RrJpa}Korra, r. e. xponroctpep-
rrarr crpyrtl'ypa rror(pbrBacr rror]cpxHocrrr Cornqa nart 6r,r ]ranoAo6lrc Jreoa

c noJrflHaMl{. It oTony cJreAvolr rrpu6anu'rr, nlnec'rrrr,rii, Iro MaJro ttay.relrtrrrii,
a{rfenr (fpy6ocrrrD rroBepxHoc'f rr CoJrrrqa, r. e. ]raJrflrrua n {orocr{rel]c [oBoJIr,-
rrcl 6olr,urux, rrepeAyror{uxcrr 6clnec cneul;rx r{ MCrrce 0oer116r-\ o6;nactei,t,

rrpol{cxo}nAeHne I{oropLIx, rloBr,rI(rIMor{},, cBFrBarro c nc6o.nr,rul.rMr,I yr{Jlonelrufl-

r,ru rporoc{ieprrbrx cJroeB or roprrBorrraJTr,uor? c'rpatur[r,rnaqnr,l.
Ilce orlt r[arirrr,t n coo6paxer.rrrfl rroBBoJrflror Barr,]rrorllTb, rruo (5eaornoc.r,t-

TcJrr,Ho rt Marur{rHbrrrr nonrna) n arlrocrfcpc Conrrqa BoBrlunaror Jronarbrrr,re
i{parrtoBpeMeHr{r,re u cpaBrrl{TeirrHo 5rgl6irtlrrBbre rrcpcriaAbl AaBJreIrufl, B ocHoD-

HOM 1-OpLISOr.rTaJlbrrr,re, 8618O[flrl{r.rC CIIOr{ I,Ii] 0OCTOfl]{r4fl rnlpOCTaTr4qeCfiOIO

paBIIoRecllfl I{ ropr{BoHTanrnoii crpa'rlrr[ltnaqr.rr,r. Stvr nepcnallrrr AaBJrer{rlfl
lI II6ISBIIJaIOT HaIIpaBJIeIIHLIe ABI4)I{CHIIfl I.aBOIIEIX MaCC TOro rJIII I{UOIO IUaCIUTa-

6a. B aroM cMrrcJrc o6crauoBlta Ha Connuc alraJrorrralrra MeroopoJrorn.rccrtoii
o6cranonxe s aeilanori aTuocr{repe. Ognano r{operrrioe orJrtrrrr{e 3[ecr, or o6cta-
HOBr{r{ na 3el,rne B ToM, .no: 1) ra3br B conuequoi,i aruoc{epe crrJrr,rro rrorrr{Bo-

Barr;r, r, e. rpeqcran.rrtlloT co6oii rrJraSilry, rr 2) ua [Brr]r{eur{e raaoB IioJr?nIIL)

B,rlI{frrr, Mal'}n{Trroe uone (o6qee rroJro Conuqa u, n oco6enHocrl{, MarirrlTrroe
rrore rrfrrelr tr rpyn[ nnrcn), fleficrnrrenbuo, Aa]r{c B orcyrc'rBr{rr cr{JrblrE'Ix

Marrrrrrr{brx noreit el(Ba JIE Mo}r{Ho npene6pcrarr, BJrtrrrrrr.reu o6rqero Marrrrr'f-
rroro uona Conrrqa na 'ryp6yner.rrrr6rc ABrrH{er{rrfl conneqr-rofi armoct[epr,r.
Ilcnu I - xapanreplrarl AJrrrHa (nacrrr:a6) ryp6vrcrrqlrn, fi -rrJrorllocrr,,

* Ecltr rre cqlrrarE Hecr(otrr6r{o rrcrtyccrBeuuoft reoprar cofi}req}rrrx nnrerl Ba,rcr.ra

[3, rn. IV].
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o '- rrpoBoAr,rilrocrb (n olcHrpouarur{rHr,rx egnunqax), 11 - uanprx{elrHocrr-
l,rill'Hr,rrFroro rroJrf, To npr{ ycJroBrls. oHl[i>t cJIe/Iyer yaI]IrLIBarL BirEflHtrc

r(ararrrHlJx nonefi. Ecrn p:{Q-8 r,/cu3 (r[oroc$epa), c:10*8, rc fll2l0+
rr ylnc nprrHarpfl)ner{Hocrr{ norrn II : t raycoy xapar(repHafl IIJITIHa l;104 cu.
OrcrcAa cJrcAycr, arro trpar(rrrrrecnr{ npir rio6r,rx xapanrepr{blx l(Rn}rrcrrr{sx
rra Co.rciqo ueo6xotrqr,tlr yqer MarHrmnrrx nonei.i.

Tartnlr o6paeonr, cn,rraMr{, BI;I3618aIou1lrr{Ir ,IlBlI?I{eIIntr B rlporiy6epauqax
(a tarune, rloBN,rolr{Ho, B Apylux o6paaonanr,rnx), l,tor-y'r 6rrrs roxanbEsre,
Hapyruarcqrre rrr4pocrartrqecnoe paBHoBecIIe corRe.ruofi aruoc{epr,t uepeila-

/Irr (rpaiptcnu,r) /tannerrun (r aracrlroorr,I, r-opr.{3o}IraJrLI{EIo rpagueutr,r).
J3 oT cy'rc,ru{l,r i\[ar]Il{THoro fioJrtr l'aHl{e ncpcrraAr,r i(aBJreHI,Ifl BIJi]r,IBaIor, Hari

xopomo rr3Becrr.ro, MaccoBoe ABr{}r{eutre ra3oB B rlanpaBJreHrlrI uau6orr,uero
la[eur{n AaBJrerrurr 8. Oluano BoBEI{Kaer Rotrpoc: mart 6yAer ]rpo[cxoAurl
i(Bllmerrr{e rrJlaSMr,I Ipr{ }raJIIraIrrI{ BHertrHcr-o Mar}rrlT}Ioro IroJIfI, ecnu e He i,i

so3HI,IHaror uogo6nr,re JIoKaJIbHbre, Hap)rularorrlue paBHoBecue lropenaAbI

;qanneurar? Orser rra DroT Borrpoc EaAo yiric llortarb rlcxoArr rla ocIIoBI-IEIx 3a-

ftoHoB r.rarEr{TorrrApoI{LrHaMur{II.

$ 2. lVlaruuror-IrApoAIrHaMErIecxue llBrril(eulrrr,
BoSHr,rfiarour'Ie nIJlr Irapy[refrrflx paBHoBecr'rfl

Ccpl,elurrlr lIeAocraTnoM cylllecrBylorqux MarHntoI'IIApoAuEIaMuiIecHu x
'reopnli rrBJrr{ercrr uper.re6pcineHrre c}rtr{MaeMocrbro. }tan ntr,r rlona}rieM I{I{Htc),

lrro o6cronrerbclBo rI [prIBoAr4Tr B qacr]Iocru ,\nr,t[ioeua, ]t ylyIrIeHEIo,
luecbr{a Ra}riHor-o pemcur{f trpo6[cMr,I. Btoprtlr rreAocrarr{oM ripeAJIoffierI-

rrr,rx rcopr.ri.i (lranpuuep, BaJreHa [3, rJr. IV] ) nnnnercr rpaltroBna I{BII-
?rteHrrfl nan riBaBrlpaBrroRocrroro (vcronlre [ocrofl]IcrBa cyMMbI llupocraTll-
rrecnoro lr Marrrr,rrHolo AaBJreHlrii lr rpaniaraurror{Horo rloreHullaJra). Ilcrr,ar
'raltH{e IIilI43HaTb AOCTaTOqfILIM, ItaK yt{a3LIBaJIOCb Bblme, paCCMOTpe}II{e I{HII\'-
rlr{poBarrr-ror-o lroJrt{ Ha ocHoRo rrpor{3BoJrbHoro llollyqe]Ilrfl 0 ABI{}IteHtrI,I rIJIal}-

MLI, paBrro rtar{ }I paccMorpelrr{e ABrr}rier{rrfl rrJraaMbr 6ea y.rera BrrrflIrufl r{I'IA)'-
qr4polrarrHoro arnM ABr{}rieurreM arrenTpoMarlrl{THoro ttonn. L]cc arrr orpaHrl-
rreutrf necsoi.icrneunbr rrprpolle 3al(aqrl, rAc rloJrc rrllpoMexarll{tlecltl{x BeJrr{-
rIl{H tr{ IIOIIe SJICI{TpOMaII{I{TIILIX BeJIIIq}IH tssaIIMHO cBfISaHLI II AOJI}I{H6I OIIpe-

l(oJrrrrbcfl olHoBpcMeHr{o trpll HenoTopblx I'parrr{qrlblx I{ HaaIaJILHbIx ycJloBIlf,Y.

Cncitryrorqee Hrrlxe paccMorperrle cno6o71uo or Brrrx ucr{yccrBcHHr,Ix ofpaHLI-
.rcuufi. O71uano, BBrrAy ucnflrosllreJrr,uoft 'rpyguocrir o6rqeft BaAaqI{, MLI po-
rtraeM ee B rrepBoM npu6rurnteirrrlr, r. e. orpaH[quBaeMcFr paccMorpeul{cr\{ Ma-
.rrbrx ABr{}nenrrii (n rracrHocrr{, rrone6auufi) B6rnsr{ cocroflHr,Irl rl{Apocrarlrqo-
oHoro paBrroBocr{rr corne.ruoft rrJraBMr,I Bo BIreuHeM MarHrrrlrolt uone Hu.
'fo, uro Mr,I B rracrHol\{ cryrrae rrec}rirlMaeMoii Marepl{rr lroJlyruaM BCc y}r{c

* IIa llo3ltolt{rlo0rr, }rcprrltrrolaJlr,rrr,rx ircpollai(on Iauilolrur (lurrr ronlrcparypr,r)
u lraclura6a,t, cpaBrlrrr{rJx o paaMepoNr ConirLla, yr(aBr,rBaer rarix{c reopcrta Er,epntrccca-
1)occcaau,71a, ocr:roranflafl rra rlalt,c rlepaBiloilroploro npax(currlr Co.,rrrr1a. IIa uaE{uoc
Br.rriqerrrc raHrrx nepcnaAoB rJ cltr3r{ c rrpo6.rroirroi.r o6rqelt rprpxy.rlflrlr{rr 0oJrle.Irroli allroc{cpr,r
o6paur,rr rrrr{Nrtrlrr{c 11. A. lipa'r'Ii1].
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ESBeCTr{bre pcmcHtrtr Atrr,rpnerla, 6y4er cnuAercJrr,crDoBarr, o gocraro.ruofi
o{{eHrznnoc'rlr upnrrirroro traMr.r MeroAa MaJrbrx gnumeuui.t.

IJycrr ua[paBJIeHI4e ocv. z ]toopArrHarrrorl cucrelrr,r counaAacr c HalpaB-
JIeHIIeM BlIemllero MarHtrrHoro nonn trJ.., TIpI,IIII{MaeMoro oAIIopo[Irr,rM rr cTA-
qrloHapllrrlM B pac0Marpl,rnaeuoli qaorll lrJraBMr,I. flpoqcocl,r ABrl5rcrrrrfr B rrpo-
ry6epauqax BToporo rl.rrra rrporerraror croJrr 6r,rcrpo (or uecrtonsnr,rx MrrHyr
Ao Iloryqaoa), uto I[SMeHeIrI{eM B}Ie[II-Iero uont (cnaixeM rrrrrua, a teu 6onee
o6qero uonn coruqa) rraorxno npenc6peur Bo BpeMfr 3rr{x upoqcccoB; 3ro }r{e
AotryqeHtrc cnpaBeAlrrBo u JrJrr{ xpontocr[epubrx Bcrrbrmex. flnocrtoc.|r, froy
H0oplrlHarlroft cncrcrymr Molr{Ho, r{anpr,rMep, crrtr{Tarl coBlragarourei.i c uonepx-
Hocrbro Connqa, xorrr AJrrr galr,ner,iurero ero HecyrqecrBerruo, Clrcreua o6rqux
ypanueultfi MaI'lII4TorrUpoAI,{I{aMr4Ittr{, ol.ll0blBaloilItrx ttoBeAeHr{e TTJIaBMLI, ecrr)

rotll - (2.1)

(2.2)

(2.3)

(2.4)

(2.5)'

rotE:

Sgecr IJ r E - Dcliropbl uarpfi)r{eHrlo0rrr Marrrr{rrroro r{ oJrenrp}rrrecHoro
noneii, B : pH ..- BeHTop ualnr,r.rnort r{Hl{ynqr{r4, .tr 

- cl{opocrb, p _ [Jror_
HocrB' j - nenrop rrJrorHocrla rona (ronont cMexleHr{Fr B trycrore Mr,r uper{e-
6peraenr), p -- Marrrrrrr'rarr rrponr{rtraeMocrb, c0- rrpoBoAr{Mocrr,, ,{ta unaalrr,r
TI{[a coJrHe'ruoft aT[,Iocrfepr,r uox,iuo c Aocraro'ruoit creneublo roquocrpl cartrTarr,
p: l, oo:oo; n $ 2 MrJ orleHprM BJrr{flHr{e HoHe.rnoii [poBoA[Mocrr4 Ha uo-
lyqeuHbre peByrrr,rarbr. B arux rrpeArroJro]r{eHr,rrrx

p#:*;r.r-vp*sp.
0o
A,: -tllvPY'

E: - 5rn

;J,
taB

--_^-.cdL

,i:,,,(u**'xe).

(2.6)

Mur 6yAewr cql{Tarr,, trro I{eBoBMyIr{eHHoe cocroflrrr4e lrJraBMr,I ecTb cocroflrr}rc
rtrApocrarnqecHoro paBrloBecufl (v:0) B trpl{cyrcrBr{tr Brremrrero Marr{r.rrgoro
nonn Ifo, TaIt rITo, rlpr{flttcbrBafl Irr{AeHc Il)rJrb BCJLI{rIr.rHaM rleBo3MyulerrHoro
cocToflHtrfl, I4M0CM

-VPo*goPo:0. (2.7)

o6paayclr renepb ypaBHegnfl AJrrr MaJrbrx Bo3Myrrlorrr,rii (Anuxcnufi) n6ruau
cocl'oflHr{fl paRHoBecIlfI, rloJrarafl

fI:H0 111', (2.8)

rgc I{'- uoJre, uHAyul{ponalriroe MaJrtIM r}oaMyrrleur'rcrr. Bygenr, AaJrec, cqrr-
TaTL BOSMyIIoHI{FI CTOtrIL MaJIBII{I{, rITO tIleIIaMU BTOpOIO IIOptI[Ka OTHOCIITeJILIIO
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BO3MyrrleH.trii lt lrx tIpotrABOAHbIx (nHtrro.rarI CIOAa H cltopocrl{ MaJIbIx ABtr-

E(err{fi), Mo}I(Ho trpeHe6perlb. Boauyrlcrurn 6yleu o60BEa.Iarb nEAeHcoM

mrptrx *. Torga, corJracHo (2.6), c rorlHocrr,Io Ao qreuoB rrepBol'o [opflAxa
UMEEM

E : - j vxl{o rr;n E., : -+ lluuy, Ey : ! Uor*, E":0, (2.9)

B cury (2.9) ypanuenue (2.2) [rItI BoaMynlenuft 6yxet

+:il,*, *- o,* +- - lo(* *'#) (2 10)

flnn cocraoJrflrolql{x cnur,r Arunepa

4p:: jxH

c rosfiocrblo Ao MaJIr{x rreptsoro flopflAxa 6ygeM I{MerL

r*:*ioHo, Fo: -*uoi-, F,:0,

rAe rrJrorHocrr, rofia, corJracHo ypaBueuurc (2.1), 6yret

i: krotll'. (2,12)

'I'anuIrl o6paao,r,r, cocl'aBrlrlloutre (2.11) cunr,r Aunepa, Ilo3lrrllialoqeit npu

MaJI6rx BoBMvlIeHI,Iflx, 6yuy,

r-:*(rotH')r; Fu: -fl9 (rotl{')"; F,: 0.

It ocuosrrr,rl,,r ypaRlIeIIwnxr (2.1)-(2.5) neo6xo/'Il{Mo npIIcoeAlIHIlrb YpaBIIS-

Erlc Dlrcprr{r. Mrr 6yleu upe[rroJrarart., {ro tlpu r}o3Myrqel{trflx He BoBI-IIrr(aer

reunoo6uena Melr{Ay LBtr}r{ytqr,rr[ctr DJreMerIToM IITaBMEI Ir cro oltpY]KerIrretl.

B arolr cryqac ypalll{erluc alreplrlrl 6yger
,tD;.nr

P -T;+; : o,

r',[e

E:c,:T+f;ar^

BrryrperEnfi arepr[fi (ua e4zrrqy maccrr) raoa tr fre,ilyv.eufr.fr.

o6oauasesre

r:p+ffiaffffi;,
cr,

rAe 9 - 
orlroilreHtre AaBJreHuE raSa m AaBJIeHI{Io I[SJryrIeHWt, i:r- or-

rromerrue yAeJrbubrx rerrroeMr(octeft raaa, ro ypaBueur{e aneprutr (2.74) rc-

* Mero4 (popuuporanrs Marrlrrortrhpoguualrruecxux ypaBueur.fr gra roair'ryueuuft
coBeprueuuo ar{afiortrqeu trpuMeueuuoMy rraMl4 pauee rferoAy AJrrr r{aJrr,rx nore6anufi
raaoBrrx ffiapoB u asean [12].
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Ka3bIBaeT, arTO B Ilpoqecce [BrrEtelrllfr BbIrroJIHfleTCfi aAua6aTErrecfioe

T) X ?L'

(cu. o6 orou 6onee uogpo6uo s [11r]).
lIz (2.L7) c rorrHocrr,ro Ao MaJrr,rx repBoro noprrArra cJreAyer AJra

qeErrfl AaBJreHafl

p' - f'l" r' : l' P--o 

o' =- c?,0' ; .3 .- r to .
PO' ur 7 -u 

PO-

I4az, nnogn norrAerrcarluro o coorHomeHueM

,a
? :?u', (2. re)

uoilyrruM

/ : cf,puc. (Z.ZOI

B o6u1eu cJrytlae, norAa [prr BoaMyrr{eHr{r{x rreJrrr3n npeue6perar.r xone6a-
EnflMu uorer{qrraJra rpaBr{raqur{ (cnyuaii (rrr}r{eJroro) anyna):

--Vp -l-gp: -Vp'*gop' -.1-pog': ?oY.X-, 7..:(1, - c|o, e.ZL)

rgeu' 
- 

BoSMyrqeHlre [oreHqrraJra rpatsurarlutr{, HaIt aro rrerpyAr{o fiofia3aT;,,
r{ctrorrbayrr ycnoBur (2.19), (2.20) (cru. tl?)).

B paccuatpuBaeMoM cJryvng MaJr,rx gnr.rxeluri;i ue6onr,rnr,rx Macc g71a3Mr,r

uafli assarxuocrr,Io Co:ruqa Mri Molr{cr[ npene6peur HoJre6anunnru noJrrr rpa-
BETaIIIItr [pI[ pacmupeHplflx tr{ C?riarurrx, cqzrafr S : go (g':0). Taxuu o6pa-
3OM, B CJIyqae NratrIor.o ABIrlHerrI{fr rrJlatst{br Do Buem}reN{ rro.rlc O],rJrr,r TfrE{ecTu,
oueBI,lldlto, -nMee^l

- Vp i- pg : (-- cBVo * goo)po, (2.22)

ecJrl4 npeue6peur, eollnotril.toii HooI(Hopo/(flocrrrro rreBoBMVrqeHrroro Ilaclpe1e-
JIeHr{fr IrJIOTEOCTII Po.

VIz (2.3), l crtrr\r (2.13) w (2.22), ilory.lllM cjre/{yrourle trpatsHoHtrrr \{aJroro
ABI{}neHI{fr;

* : # (rotH'), - "3u;* g6,,o,

* : -*(rotH')* -"2'r; * Bovr,

oo, zoe-#: 
-c6"f * so'o'

It arun ypatsuer{r4flM ueo6xognlro no6anlrrr, ypau}ronrc HcrpeprirH(tu.u (2.1t),
rroropoe, B cr{rry (2.19),6yter

0a
& : - cttvv'

cncrena ypaouenurt (2.r0), (2.23), (2.24) o6paaycr rrorrHyro cr,roreMy ypaBrre-
ul/fr. Marr-rr{TorrrApoAtruaMrrrtl{ c}r{r4Mae\,roii unaeMl,r AJIfl NraJrblx 4elurienrfi.
Ery cucrenay yAo6uo cBecrr{ r{ cr4creMe arerbrpex ypauneHlrrl Broporo ropEAHa
AJrrr rtoMrrorreHToB II'*, Il'r,, I l'" tt rtoulieucarlr{T{ r, u.crtrro.tlre ux, ult, ?)2,

1,37

ycJrotsr{e

(2.1"7)

. BOBMy-

(2.18)

(2.23)

(2.24)



fiu$Sepeuqupyfl rrocreAoBarerrbrro ypaBr{exun (2.10) u (2.24) tro BpeMeHZ tr

flctronboyrr ypaBEeurrfl ABtr?fienurr (2.23), roilyqtrM cJle[yroIqyro ooroBEyro
otrcreMy ypanueulrfi AJrfl o, H'*, H'r, H'r:

-u#: #l*(rotH'), -fieo*r'),] - '3 
vzo f govo, (2.25)

'# : # *(rorH')y - n,"3 ffi * H oso,af,, (2.26)

'#: - #*(rorH,)* - Hd# + Hosooaas,, (2.27)

arq'- u?la o I

#:a*,lu (rotH')*-f; {rotH')rJ *
+ tH,(# +#)- r,(r*ui+ r*uu:o). e.z8)

Cncreue ocHoBHLIx ypanueuuft (2.25) - (2.28) Molr(Ho yAoBrlerBopl{rb pe-

meHtrffMtr BuAa 
eat+d.x+pv+yz. (z.zg)

flycrr, A, B, C - <<aunnuryAlrD cocraBJlgloTrlr.{x H'*, H'r, H'r, a D - <au-

rrJrtrryAa) HoHAeHcaqIrI4 o; rorAa lpyurqra (2.29) 6y4er perueHren ocuosuoft

ctr{cTeMbr, ecrld BrnIIOJIr{flIOTCfi paBeHCTBa

'fr,arl a +#,(Pr) a - kt "' * g\ c + D (,' + so - bcf;) : 0,

(r'- h'\') A+ h'(aiC * D(Hxczsa1 - l/696*1) -0, (2.30)

(,' - h'\') B + h'(Pr) C + D (H oclPl - Hogo,r\) : O,

h' (oi A + h'(Pf) A + [<tz - hz (q.' * P\|C *
* D lH o(ago* *Fgor)-II oc?s(a' * P')l : 0.

Herpunuanbrrbre perueHtrrr BfiAa (2.29) 6ypy cyqecrBoBarb, ecJru oupeAeJrlr-

renr eroft ctrcreMbl paBelr HyJrro:

fiarl, *(Pr),- fra'+P'), ".z-bcf; * €

a2 - h212, 0, h'("i, Hol"'r(oi - tgo,,]

0, az - hz\z, h, (9i , Ho [.3 
(Pr) - rgor]

h'(oi , h'(91),az - lxz (o' * 9\, Ilslagr** Pgo, - ,3@.'+ 9')].

3[ecr BBeAeIrbr o6oaHa.IeH[s

uZn':ffi; g:a8o,*Pg6r*T96,; b:az +9''+72. (2.32)

Vclroslae (2.31) ecrs ypaBHoIMe 8-fi cteuenu oruoctrreJrbgo <,l: ero pemegue

otrpeAeJrfler re qucJra o ({yu4arrtel{railbuble uacrorrr), nptr r{oropblx Syunqur
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,(2.29) flBJrrrcrcs pemelrl{eM MarHl{rorr{[poAr4uaMuqecnrrx ypaBueHrrii MaJroro

lBIIlHeHr{f .

flocre pflAa AJrr{reJrbr{brx lt yroMtrreJrrrrrrJx npeo6paaonaurai,i ypaBue-
nne (2.31) npr,rBol{rrrcrr m srAy

ro2 (toz- lrr"O {rn +,, [S -b (nz +.3)] -bl& (rrcfl- T8o,)] :0. (2.83)

Itporue AByx rpr{Br,raJrbnr;rx pemcur.rii <r) : 0, Dro ypaBne}rne rrMeer ran}r{c [Ba
perrreHr{tr

a: * h1, (2.34)

xopomo r{:BCcrFIbIe r'IB r{ccJreAoBaHrri,i Anr,{neua. 13 cnyuae [epr{oAr{rrecnoro
oflpo{ecca "{ : y Tr, r.Ae T1- rrocr{Hyc yr.;rra Me}nAy rropr{aJrbro n tiipon,ry nor-

H6I rl HarrpaBJreHr4eM MaIHrfTr{Ot'O rOnn I{0, aV 
- 

crtopocrb pac[po0TpaHeHr{f
noJIIrrI, Tar( rITo B DToM cJrlrtlng perueuue (2.34) lpel(craBJr;ler /IBc MarHEro-
I-r{fpollr{HaM},rrrecHr{e BoJrLrrJ, pacIIpocTparrFirou{r,rcc'I co cHopo0rrrro

v: h:-g!-
V 4rgo

B rloJroir{IrreJrbHyro u o'l]luuaTeJrrrryro oropoH)/ ocil z. Ocuosubre rrerprrRl{aJrt-
HLIe pomeul{fl, OIIpeICJIrIIOIqI{e (OCIIOBIIT,Ie TIaCTOTLI)) ManbIX lnLrXterfftft, AaIOTC;I
ypaBHerrr{eM

coa f ro2 
lS - b (h, * ,Z)l + m, kr"rr__ TBs,)] : 0, (2.36)

oTry[a Anr co2 rroryqnsrgsl Br,rpa]ilcrrrlc

fot2 --b (tP {.8)-s+ {[b (h, *c]o) -- s], - 4tttp (1,ci---rgs,)]'i, . (2.87)

I4nrepecuo orl{err{lb, {rro oirpyrrrypa )roro Ar{cuepcuoHnoro ypaB}reHrra
auaflorrlalrla crpyl{rype Al{crrcpclroHrloro J,paBHerrr{Fr AJrfl xone6aHlrri rrJraBMbl

B crarlrqecnoM MarIrIlrlIoM lro;re, [o.JTyt1s1111s1'o lpoccorr [13] ncxoltfr tr7
-MoJreRyJrflpHo-r{I1[HerI{tlecHoft r'paHtoBIttr Borlpoca Ha ocHoBc ypaBHerrr.rfl Eonr,rq-
MaHa. Bcponrlro, Bo3Mo)r{eH uepexo[ or ypannenuit lpocca rr HarrreMy
ypatsIreHr,rrc (2.37) rvreu cnoeo6paBlroro rpoqeoca ocpeguerrr{rr.

Ecnu paneucrlo (2.37) 71ae.r or2<10, ro cocrorrHrre paBrroBecun ycroi,i.rr,reo
u rr;[aaMa coBepmaeT MaJrbre xt)tre6aulrfl BoBJre aroro cocroflrrrafr. Ecln oi220,
To paBHoBecue ueyctoi,iquBoc: I4Meer MecTo nporpeccr{BHoe r{BMeHer{ue cocrorr-
nra. l3rrpatneurre (luan) or2 6y[er, orreBrl/.{Ho, BaBr{cerb ran}fie or r{aaraJrr,}rbrx
lt l'paHr{rrrrrrlx ycnonnii.

Pemenne, Ba,[aqu c rorr]ILTMI,I rllaHl,IqrrbrM]l ycJroRr{rrMrr, aAertBarHI;rM[ ycJro-
RUfrM R conneqr.rofi a.rlroc(repe, rtoHerrHo, rreBo3Mo?r{rro, Tart ltar( Mr,r He BrraeM

oTux vcJroBufi. I-Io ecJII{ Mr,r Aonycrt{M, rrro B MoMeET I : 0 uo He1oropbrM
rIpI4tIrIIIaM BO3Jre r'IarlaJra r(OOpAL:rHaT BoBrrrrl{Jro yurroTrreHr{c, lrocrcrleEHo
y6r.rnaroulee c paccroflrrlel,r, ro ilra BosHr{nrtran rrpr{ t : 0 HeoA}ropol\Erocrr,
uolfier 6r,rrr npegcraBJreHa lrprrurrrhrN,r rraMn pemelrr{eM

o (0) : De-d'x-ga-'t2'
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Bllecb, s qacr,rfoctlr, trlo;titrt) tli]]'llttrrb c,.:'!:(\, 'i-,, 0, Y'lo 6yAc'r coornerc'l'IroBarb

vcJroBr{ro coxparreHr,rrJ nprr Bo3MyqeHI,Ifix nnocrioii crpa'ru(rlrrtaq}IIt cJIoeB.

(-,loorBercrsyroqrrc ycJroBr{ro (2.38) sua.rcutttr ,u2 noJIvaIrIM ua (2.37). BaMo}IHB

(r.,?, ^) ua (-a, -'l , -i 
rI llerrlrll{Il)r g rril -g; ror[a, o6oeua'lrtn

g
Q: ffi,

c6

flo,11\.ril1l{

(2.3t,)

(2.10)

(2.43)

13 ycronunx i\{arur{rgoro rroilfl nflrrra (1/o:1ga;, IIpIt rllrorlrocru p0:10 1r,

BeJrtr,r.ruHa h:108, Be"[trrtluHa C0- tropfIA,I(a TepM[qecHorl cnopocrfl rlacrt{Il

(= t06). [Iootor,t.y ]rcJlrr.uura 712 vlQ-'r . [1 pttRnrrar pa:rrlclt L - j. - ,',, o6pa-

3oBaBrrrer:icrl IIpI,r. I : 0 uco;InopoAltoulrl'I tloprtAlia 108-100 ('rro coo'ree'r'-

crByer cpellHcr{yuacrlra6\, yaJroB upory6eparlucB, a rar(?Iio cpeAlle\{y Macrllra-

6y co;rnc-rrrolo urrrrla l{Jrrr xpor{oc{ieptrol-r ncur,ruxu) tr B3flB go:2.74'
rroJryquM qe<iO 4, T. c. BeJIlIrIllIIy 'r'ol'o ?ric iloptllllia, \'to u ?:!.'l'annrt o6pa-

BoN4, I{.Trfr clrJIr,Horo IIoJIn u1-ru6lurHounrr

#*, +[, -,,t;7,i'(, -*r)]'''
IJonn.rnua 4 WL=, 4 p2=IO n, u ( 

ir*), =t-10; rroarolvly, paoJlalart pai\rnta"Tl

B pfr1, rroryq1,111 gna npu6nnlriellllblx riopllfl or:J[6h, y]I{e I{sBecrHLIx HaM

[cn. (2,3/r) J. II ABa ]toplltt

<,r2 : (1cs)2 (, *df) (2.4,1)

Ftopnn (2.41) u ecrb HalrMellbltrrre noIlHE (uo nopnnny nenuuuur,r), uerl6xo-

Ar{MLre AJrrI rlccJreAoBaHr{fl ycroftuuaocur. ,(nn 6ommefi Ho}IRperHocrI,I trccJre-

loBaHr[fl rrprrMeM, rrro rrJrocltan crparu{ruRaqufl coxpaH.rlercs rpII BoBMyqe-

Htrflx, T. e. a:p:0; aro BcerAa saHoHHo AJrf MaJroro yqacrHa rrJra3Mbl. B arorr
cJryqae ocHoBHbre Bua'leslttt or2 cy'tt o>2:12h2,

<,P : (1co)2 (, * ,q), (2.42)

fiplrrreM, KaH Jrerno Br{Aerr, HenocpeAcrBerruo I{B ypaBl{eHwn (2.37), arlr 3Ha-
qeHtrrfl B paccMarpr{BaeMoM clyqng a:9:0 flBJrflrorctr y}He roqHEIMlr, a He.

upu6nurHenHblMl4. Ecnu 6r,t MbI, rlo trptrMepy Alr{nena, cql{raJrrr rrJraaMy He-

cxflrdaelloli, to D:0 I{, Itari BtrAI{o I4B ypaB}re}Ivn (2.3L), cyulecrnonan 6rr

ToJrbno o A tr r{ Hopelrb a2:12lxz AJrfl DoaMyrrleu}rfl, BaBlrcflIrlero roJrBKo or z.

Iloaroruy, 6narogapr Aonyqeur{ro Hec}nprMaeMocrr, Anrrpeeu s csoeir reopulr
MarrrurortrApolunaMl4qecltux BoJIE Teprler nropoft Hopeur, <o2, nrrpalxaeurrir
ypaBHeHucM (2.42).

Tam xdn (+ #),,ro, B cl{rly ypaoueuufi [Blt]IieHrln (2.23),rIMeeMr

#: L * p2 * q'*l$*p'* q')'- +(r'* + q')lt'.

" / L 0c1 10or1," : \_ a_d; ),\ u ),.
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L};1cc,r,, cor'.rracHo rrarlarr,rror\ry )'..riour'iro (2.38), ';.- O, (+) a- O, lrol)'r'orl):. \, dz /s
SUatt r'r2 olpeAeJlfl0Tcfl tIarIaILHbIM y0ltopeurrct\,I BAoJIb MarHuTl{or.'o lloltn o.(0).

Iraulronecllc. rrJrar]Mr,r ycror?.rtrno (<,;210), Id TIJIaBN,Ia coBepllacr r{oJre6auurl

Olto.rIO nOJIOlIiClIlIfl paBIIOBCCIIfl, CCJII{ IIaTIaJILIIOe )ICl:{OpeHUe OTpIIIIaTOJIbHO

(,irrr" 1). Panrronccl{e Heycroli.vl4ss (or2'-,.0), ecnr,r llarlaJrblloe \c1{opeHl{o t1o-

J]OTTI{TEJIbHO.

'l'errepr, Hasailblloe ycHollclllre BlpJiL, MarIItrIltIIot'o IIo.rrfl ccrl

u,(o) : l- ,,4 f], * s, " 1o; (2.44)

tl/0/.0

Z
az >0

Z
a2 ,0

(l)r'n'. 1.. Vctoiiqr'mocrr, rr Ireycrofi.rlmoc't't,
0()o1 orfl rl,1rr IlrJlpoc'rfl'r'irqecr{oro paBilolreolrrl

Er:tru ve rto1tcJMc Ol,rJl,t rrflil{ecrl4 g0 a}rr}ulaptrJrre.lrr,rto }4ar'}l,l1rlox,r)' rrorro H,,
,li rralrpanJreHo RlnrB, 'L'o rreycr:oiialr,llro(i'r'T, Ilacrvrraer ]l pcByJI],Ta'r'c rrertoMlerr-
cr po uaHl{oro rpaBI{Tar(}lt"li,i uepeuaila

.[aRJreHrr[ oT HrrEtrrrlx cJrooB rt l]cpr-
rlr.,IM I{ BLIpa}ItacT(fr Ir rfoM, 1IT0 l\rii-
.rroi.i uaqanr,nrij'r (:uopoorr,I nnc)p\\'
J()CTaTOrrrlo lUI,r BLITaJlrir.ltlaIIllfl
,paccNlarplrrraor{oii rrilc'r'I,r uJra3a{r,l
,c RoBpacrarorqei,i cHopo(;'lt,ro. Ec.nu

lpaBrrrarlrlrr rrpco6ralael' rral( fpa-
AI{eHTOr[ [aBJIeHlrfl, TO paBrrOr]eCUC

ycrofi.tttroo, 't. o., Trc)crMoTptr rra

-\,ra Jlyro rla u a Jrr,rrYro 0I(o p o cTr, ItBepx \',
lrJIa3r{a Bailrelurer{}I() r:roSBpalI{aeTcfr

B UCXOi(HOC COCTOrrrrue llaBHOBoOr{rI.
IIo Mepo oirr{JIo}IoHIr[ ualpaBJre]rrfl oor.r z or lleprr{rtaJn I{ rroBopxrrocrlr
Connqa, BAoJIr, rioropoii lranllaR.rleua cu.rra g0, Rerr{qr{rra g* y6r,reaer, rr ecrr,r
clrepDa J(airio 6r,rila o6ccrro.rona vc'r:oii.Lrriocu, Iit,(ft) Ul, 'ro up14 ]rerroropor'r
IIaI{JIOI{C oC,t/I Z l'l)aRI4'l'ar{lItt Yilte oHaiItCl'CrI ItC Il COCTOflIIIIITI IIpOTI{lloCllOflTIr

cuJre, BorJuurtaronlcrli B peayJrbrarc rrcpetrala /Ii]]lJrcrrrrrr r cl'peMfluleiicg nr,r-

'foJIrtlIyl'r, nJrarlM\- n ,lreolro Halrrul.|lrrct'o AaBrrelrrrf . 3r'ol. 1,1'911 rrart,'toHa e orrlle-
;[oJrnc'r'otr, c()rJrrr(rn(] (2.42), \rc.rroBrdeilI

COSo:- ,r
9o

(2.1,5)

(gu. : 9,, cos.o). I Ianltr,rrrol-r, o(],rir pa3Me]l ri()rr/r(orr(;a\14]l; L : 10e c\4, ro i:
:10-g, cu:106, So:21.10a u cose :-tl,i ,,t,,, L: 108 uu oos ? : -+,
"f . e. cc;ur rprl arirrrlrrallaJrJreJrrrrronf ]lacnoJio]xe]rnr{ Il.0 rt go yc:r:oi.ia r,rBocrr
o6ccnc.rclra, To orra rlapyruae'rcn nprr cIJaRrr.rtcJlt,lro 6o,nr,urnx Har{Jrona,,r Bert-

'r'opa II,, x BoprrrnaJrr,r.

Ifory.ig11116te Bl(ccb n6tl]oi(Lr r.r .ue1,cltlii.llnoo1'r.r, oj(rrari(), o.rcullArrul rt 6eB

rIllc[Bapr4TeJrrrHoro tr{aTe}rarlrrlecrtolo airaJlltaa. []o;ree roro, or1r,r lrc 3anl{ctrr
o'l roro, r{MeeTcfl MarIrI{TI.Ioe uoJre r,IJIri I{crr', r{ Br,r}railtalor ro'f orlcllr4l[]:Ir,ut tpartr',
qro paBlroBccuc Hapymaercf npu Henol,rrrer.rcnpoBarrusr,y I'paulr.rarlr{cii ncpeua-

l(ax jlaBJlelrtr{fl Il rrTo Taltofi HoMrIeHcaqI,ILr rreT, I{oIAa ]roportal{ llaBJrc]u.{a [po-
LlCxOl(rrT BIIOJJr, ypOnenUOftnOBepxHOCrU. Ileperra/I [aBJreHl,lfJ B c]loro ouepeAr)
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Br,r3r,rBaer rerreHlle BeulecrBa B HarrpaB[er{r4r{ r{ar{MeHbrrrero AaBJreHr{fI (oerep),
crpervlrlrqeecfl Br{poBHflTrr BoaH}IHmee EepaBeEcrno ganneuurl - Sanr, xopo[o
nesecruErft B MereopoJrorulr. (llpu rraJurqr,rtr{ rar{}ile tr BparqeHtrfl aror o{{enr
o6pasyer rerreHuc, Horopoe B MereopoJrorrru Hasr,rBaercfl reocrpo{lr.recxtrtr
nerpou). ,I{nn uac 3Aecr, cyqecrBer-rrro Jrr{rnb }raJrrrque cocraBrnrorqefi raftoro
TeqeHI,Ifl Bllorrb r{arflI{Trroro uorg. Br,rgcr'Ir{M Tenepb xapaxrep Tanr{x reqeuufi
flpI4 I{aJII.IrIuI{ MaTIII{TIIOI0 IIOJIfl.

Paccltarpunafl orlflrb cry{aii c/. :'l:0 (rurocxan ctpaur{uttartrla Bo3My-

ttrerrHblx c;rroen), IIJrfl cocl'aBJrflroufllx toxa (2.12) 61,11er'l rlMerr,

Ottr. 2. Paclo.rroltterrrrc Berirol)otl
Ho, E, j, F n npocrpaucrnc

c ^ at-y2
i*: *B\t

, c , at-yz
I o: 4;\Ae ;

Iiea uapymeuua o6rqnocru Moxrrro nrt6paru.
(uoaoporou) oca r r. A rar\. sro6r,r i, :0;
cJreAoBareJrr,ro, A : 0 tr (2.46) 6yger

iu: i" ,c@t-^tzcBy
t ^.:', lj"(c :ltr 4r D -'

(2.47)

Cornacno (2.1 L), cuna Aunepa 6yAer uMerr,
cocTaBJrflrorqfle

(2.46)

k- :F ,., Ho . HoB^( -Fu: -i J*: - 4"D " .

PacuotorneHr{e Benropon FIo, j, F n E cu. ua r}iltr. 2. Ecrn cury
o6oasaqurs .repes G, ro ypaBHeHr{fl ABr{}r{crrrrn (2,23) 6ea uapyueur,rR
cTI4 CBOIIflTC'I 1{ C,TICAYIOUI,IM:

Aa..

nf : 0; za : f,'on5[, : Q,

+:F,*G,:(rr, -m)",

+ : G,: (go,+ TcB) " .

tlacrrloe pcurerlrle DToft cr4creMr,r ecrr,

u* : 0., o>t)1.1 : (f* - ffi)", au,: (go,+ lcfi) o.

E* : - *(.r,,- ffi)", Eo : E,:Q.
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Ilanprxtcnue oJrcrrrpr{rrecrtor-o uoln (2.9), oqeBrIIIHo, SyAc'l trrrem ItoM[oIIe]rrbI

(2.48)

(2.22|
o6u1uo-

(2.4e)

(2.50)

(2.51)



Jluuuu rona npr{ reqeHrir[ rrJra3il,rbr, corJracHo (2.50), o[pcAeJrtrrorcfl ypaBlre-
IItrEM

lraccuorpuu yrronoii noo(frpuqucnr orofr upnuofi k. [\nn ororo Barrr{rrJcM ctr-
creMy ypanuenrft (2.30) npu a:p:Q, eauenun T Ha -T:

(2.53 a)

(2.53 6)

(2.53 n)

(2.53 r)

Ecru ro2;t0, ro rra (2.53) cflegyet: C : 0 n n cny.rae paccMarplrBaeMoro I{aME

trJrocrtoro Terreurrfl (gor:0), A:0 B coorBercrBr{}r c BbIItrecHaBarIHr'IM.

I4a yctozvrt D7=0 (OxuuaeMafr unaeua) cJreAyer Brrpalr{eEtre (2.42) yna az * ,

Ilanoueq, ua (2.53) creAyeT

D - o\2 - hz"(z '

h (2.52), roryrltrM

,o-
b-
tb 

- 

- 

.v0
t o0a

,{nn ctrJrr, Horo tr or.aHo:!03, neru.lzuahz:1gtt E trpu I:+:10-e
Befltrquua h\2-10-t. IIpu co:100 Bertrqu,a a2=(1cr)2xL0-s; roaroMy
a2'-h2\2--h\' 

^ 
BefltrqtrHa

, h'yz h'y kLItx- L:Tsou sosine:-fift' (2'56)

rAe g - yroJr Melrqy Ho tr go. 34ecr neilltqrlna** kr:'*:70&, r. c. kr)1,
50

rlooroMy rrpr{ BcrrHoM g Berrurrrrla k> 1, (el>104). CnegoaarerrrHo, ABE-
E(errue upunrc6ou9 6y4er trp aHrtrse cHE B cerA a trp oreHarb
BAOJrr, CvJroBOfr Jrfrfi.vv. Marrrr{rr{oro rroJrFr 116 (ocr z).
Tan Hax BeJrI{quHa & osenb BeJrtrHa, r:o ne6onrnrne Hone6aur{rr paaMepa yaJra
L (, t0-100 paa) ne EsMerrflror aroro Br,rBoA&, r. e. tryqon rpaexropufi
ysJroB rrJrorrrocrr( 6yAer orreHb ysnrrM. Ifa sr". 3 npegcraureEr,r cxeMa-

* Herpy4Iro Bar{err{TE, sro B cryqae HecrfiuMaer\rocru D : 0, o : *hy,w r\rrr [oJry-

qaeM perre,rre Ans(faena oa: - # 
,hvt-", noropoe rpr y : t + npeAcraB-

Jrrrer trB ce6r uonepewryro MaururortrApoArluaMusecmyro Borrry.
hr^( Hrn** Bcruqrua *r:;:;;"D ecrr, orHorrrerrr4e rrarntrr.r.rort cueprrlr BlrerrrHero

trorrfi H rpaBtrraquourroi notenqranruofi arleprlrn yarra r{Jrtr crpyr.

113

sn, * Yc?,: '-Eiy y:ka.
ala htprD

D (r' -\8oz- 12cfr) : 0,

(*'*h'f)A{DHogor:0,

(oP-lff)BfDHogou:0,
a2C:0.

(2.52)

(2.54)

(2.55)

rlotrcraslrs f o o"rprlrieHr{c



T}1qecRl{ llytl1i, lltultii Tolta AJIfI paBJrnrrrrbrx opueuraqufi MatHrrrHoro uonx H6
OTHOCUTEJII,HO I1I{JTI,I TPABtrTAIIIU. I{AUPANNEHtrfl [Btr}ITEIItrfi OrrPEEEJIfiIOTCfl,
orrcBr{Jlr{o, Brranor{ ir, lir';.O). Paccuorpenurri,i cnyqari cr,{Jrr,Horo rroJrfl or}ro-
culrcrr rr rrpo'r,y6epanqau 2-ro rrJracca.

Pr,rc. 3. Jllrurlr roxa npu paaruquhrxyrJrax r.re?r{Ay

tseftropaMrr Ho tr go

B cny.las clra6oro rroJrflt IIo:19, h2:101s vlfiz:19-5, ran {rn
Bslpa?fieHtre (2.56) ocraercn tpu1xwlr(eHHo ctrpaBeAJrtrBErM r4 B aroM cflyqae.

FIo serr.r.ruua /e, 6ylet BAecb tropflAna e[r{Huqbr, ran sro n = * tr roJrbno
,rng

rIpI4 e, 6nugrtou n 0 lrrn ri, ABtrlrierrue 6y,ue'r

rrporcnarr, BlIoJuJ crrirollrJ\ tnulrii uonn II,,
(cny.1nii cna6oro uons cxeMa'rI,IrICCr{I'{ Irolta-
ilalr IJa {lrr'. 3 rryurrlrapotr).

3rn eartnroqcrrtrfl, BoBMolItHo, ul,reror or-
r{omouIIc ri l(Rrl}r{eHr.rro apYrrTrlBrlbrx rpoTy-
6cpanqen. Ecrn npo'ry6eparreq pacrroJlolneH

o Brrl(e [yr]I BAoJTL cnroBoir Jt:r.rvrr cra6oto
iloJ1fl, To rIpE Bo3rll4ltr{olleHr{rr rleperlaAa [aR-
JICHIiITI RI(oJIb ItOiIfl,'Ir0OpeTl{rleCIiOO paCIIpe-

,r(c.{enr{e HarpaBJlerlrri.i ItnprilreupIfl n oroii gyre

6y,t[er: ;tononbrro xaparrrepri]rtM T,r lroxoa{IrM Ha ro, Itorolloe na6nro4aercfl n /(eil-
crfgl{re"rrr,Hocr1,I: oArra qacts (a6) jr,yr[ 6yAcr ltoAHuMarr,crl, [l]yrarl (64) ouy-
criarr,cfl (rpur. 4), qro ,qoJrlrirro rrpr{Bectl rt Br,rirfIlHBaHI{Io Beqecrna upory6c-
parrqa B RI{Ile ttaornyroii crpy}I rI orpDllry a'roii ctpvir or: lpyroi,i, oIIYCltaIo-

rqericn qacrrt upory6epanqa.
Orteilut cr{opoorrl paccMarpnBireMoro rerreHLIrI rpll rIoMonII'I BbIpa}IieIIrrIrr

(2.50). tr4ueeu, col'rracHo (2.54),

H^Bv (o2
q 

- 
" '-o6oU- 4rpoD - DoU <o2 -_. l?\z
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uona Ho



Cregonarerr,Ho, B

"l'anru o6paaom,

coorBercrBr{r,r c Bbrpa}He}rr{eM (2.42) grn ,',2

(1)6(0ql :O ' dt
"U DOlt az _ ll!"(z, "r- \

z z,- 2 A2*t/<oo\z__;_l_lw _.vx t wlt _ 
kz \y,/,

r'11e & oupeAenflercrr {opuynoii (2.55). I{ax gna cr{Jrbrroro rroJrrr, ran u_ I\nrl
trna6oro ,rrror"u &'* 1

?a nopflAr(a e[rrHurl],r, otxl0-s,w,eclv paaMep rreoAuo-

poAEocrtr: oKoJro 10e, r:o cHopocrb o:L06o, a flptr pa3Mepe HeoAEopoAEocrrr
onoJro 108 exopocrr,o=L07a, flpz none6anr{flxrrJrorHocrv ptA, p0, r. e. a=|,
oxopocrtr trorryrrarorcfl Ao 100 xu,/cert, r. e. 6nnaxr{e x na6nroAaeMbrM cr(opo-
crflM [Btr]neHufl ysJroB n upory6epaHuax (aJreHrpoMarHtrrHoro) rr{tra.

Vcxopeuue
.o2

T

<n2orreBuAHo, 6yAer uenr,me ReInqr4Hbr ?: ,ror.l-., &2, r{oToparr upr{ go, :0 
-

. uopflAxa 103 cna/cex2, a npr[ goz: go- rroprl{na lOa cv/ce#. .I'axum o6pasou,
u BrIqIICIeEHLIe yCKopeIIEfl oHaBEIBaIOTcfl IIopflAl{a rex, ItOTOpbre ([anrrveCnu
rra6nrogarorcfl y yanoB u crpyfi upory6epanqen.

Oqenzu, Iraxorreu, HaItIre fleperrallhr ganneulia rpe6yrorcn, qro6rr Brill]Berrr
'r'aHrre ycropeur{fl. trilueeu

1* *10aclr/cert2,. 9L
ornyAa npu p: t0-12 n L: l}s nonyquM.'Lpxt grrr.. I{rq paBuoBecnrr

f44\ 
^-, 

p^o^:,8 . lo-8

H ara ,r{e BeJrtrqtrEa (Ap)n: 30 gru, rax qro Aocrarqqgo oruocr{reJrbuoro. rre-
perraAa'AaBneEEfl s 7/30, r. e. oxoJro HecnoJrbnr{x npoqerrroB or lpanuonec-
Eoro uepeldga, uro6rr' BbraBarb ueo6xo4uurre ycr{opeHr.rs. 

l

l.:r',i .I;i. - I .:, . ,

$ 3. B;mxurre ftorreqHoii nponogumocrrr Ha [oJryrreHnbre peayju,Tarr,r

flycrr, o ll n oI - npoBoArMocrr, trJrasMEr BtroJrL n Ironeper( MarHr,trHoro
uonn Ho coorBercrBeuuo. Torga RoMrroneHrr,r roHa (2.5) 6yuyr

i*:ot {r. *;l {r,x l),} ; i,:,t{o,**{f"x H)r};

i,-, t, {8"* } t" x u),}. (3.r)

Orpanu.runaflcb ar[crraM]r rrepBoro rropflI(Ra B npor,rBBel(eHr.rrl v x lJ ua (3,1)
IIOJlyrIuM

li:1i -U!,,.-'t olt* c "!J'

10 ttsn. Itpr,rucri, o6cepnar., r. XI

l - 
L ; -!!"",."!t- crlg ; c ux'
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CreAosareubHo, BMecro ypannenufi (2.10) 6yleM trMerb

0H* ,, 0o* ; , 1io c 0i,
-al:loa;* \*-Eav,
oHo uoro ,o_b-"%-T:'ra; -Ea; - \r*'

oH , ,, loa* , d'r\ " (a lu 
- 

al" 
'l

at : -no\Z" + 6)-;, \7t*Vil'
Vpannenur ABr4?fleHrrfl ocralorcfl npelRHI{MIr,- B BI{IIe (2'23)' flr{ifepeuqu-
pyn(a.3)IIoBpeMeHI{I4I{CnoJlbsyfypaBHeHl,lfABI{E{eHI{i(2,23),aTaH}I{e
3aMeqafl, qro ypaBHeHtre AJrg r{oHAeHCaqIIft (2.25) ocraercE reM ,I{e' BMecrO'

(Z.Zb) - (Z.ZBi, roryrrrrM crreAylorqyrc ocrtoBuylo cl4creMy ypan+reuuii:

*# : *l*(rot H')v -'ft{'ot 11')'1 - cf;V 2o f goVo' (3'4)

u#: 
*l*,(rotH')s + I/'G.] * &#,(rotH')v - &h1rotH')" 

(3'5)

(3.3i

(3.6)

(3.7)

(3.8)

nptr BosMyIrIe-

'#: #,f:-(ror Ir')* - $,{,otu'),] +

*,f;H o (# *'#) - r,k *';+ s., ff) +-

+ &l#* t,tH')* - ffi Qot H' ) 

")

Mrr aaMe.raeM, qro ara ctrcreMa orluqaercfi or ctrcreMbl (2'25)-(2'28) teu'.

uro npn6arJlflIoroE qJIeHBI, coAep?fiaqtre c2/4*o1 tt czf nro11 B [paBbrx sacrflx

ypanneuufi. cneflosarerbHo, ecJrtr rroAcraBurr, cloAa pemeEEe B BUAe (2.29),

,o ,rrru*u ycnonrft AJrE aMnJrr{ryR 6yger orJlrrlarrcff or (2.30) roJlblto [o-
IOJIHtrTEJIrIII,IMtr TIJIEHAMII, CO[EPE(AtqtrMI{ YKASAHErIE MEO'ITIITEJIE' ECITA NE-

Bbre qacrrr ypaeueuuit (2'30) o6oauaqtrrb uepea P, Q, R n S cootsercrBeHHo''

ro B paccMarptrBaeMoM cllyqae [ofiyqEM

P:0,

a * &(At - ca) <'t1 - ;+ (Bo - '4P) <oP : Q'

a -firQ\ - B') <'ri + & @o - '4P) oa : o'

t * *KC|- 81)orP - (At -co) oral : 9'

B cnyuae coxpaueur{fl nJrocxorrapanrersuoit ctparutpltHalluu

uunx (a: F:0) sra cr{creMa 6yAe'r tlnerb Br{A
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. P=0,

o+fird'T2=0,

R + fira,<r1z,: Q,

rJracHo (3.10), orpeAeJrflercrr ypaBHellueM

orz_," <t;12_ h212:e./t-s a 
I

(s'g)

,]

rrJrtr, coPJracno (1.30),
^l:0,

D (<'tz - igoz

(,, - h,\z - &,f) A * DH ogo*T - o, :

' - 
hr*, 

- "' ,r.z\ RI az - h2\2 - C; r\') B I DH rrool 
: 0,

<'fC:0.

Orcroga r4B rrepBoro ycJIoBLrE (D+0) MbI uoryqaeM suaqetrue az (2.42); w
trocJregrrero ypaBHeHrrff cJreAyer C :0. Ocra;nr,nr,re ABa ypannentrrl Aalor HaM'

BMecro ypaBHeHr{F (2.54), cJreAyloqee: i

t)--w (o'r1'
' \ 4tiol n'/

B cryuae cr{Jrr,Eoro rrrr;la (ft=L08), otF\co=10-3 lI a1-x 100 urteeu

, "r-r" :10_6.
/11t6 

LIL-

B c.nyuae cna6oro noufl Dra BeJrlrtlusa 6nlraxa x 10-1. TaHulr o6paaonr, yqeT
Horre.ruoii rrpo]loAtt Mocrllt rrpaHTr{qecfi14 Ee BJrrrfer
Ha peByJrr,Tarbr, rroJryrreHHbre B $ 2: reuenrafirIJraBMLr uoggefictnileu
rrerroMleHcupoBaHur,rx rpauuraquit [epela/IoB [aBJrenur 6yryr nporexarl
lpaxrr{qecrrr{ B/{oJrb crrJroBblx :r,:r.nfr Tax?r{e u B cilyqae Kouesfiofi trpoB,oAu':

Moor,tr. B cnyuae Hecx{IrMaeMocru D:0 u tfyugalreuraJlbuatl uacrora' 90'

712cf,1-0, , ' .

Eclr pemeHl{e trMeer Br{A BoJTITBI ei6t+\2, Har( oro
ypaBrreHtre (3.12) gaer AJIrI T BLlpalr{eHre

*2_ _ o)2

l-cZ
lLz* 

^iar{Jrr{, Tart Hart crtopocrb BoJrHEr V : h,

-_,./n- i<,rc2 \-'.t- v \-r4no,l2./
TITO COBIIAN,AET C tsI,IPA}fiEHI4E]VI AJI'I SATYXAHI4f IVI,ATHI{TOTlIAPOI(LIIIAMI{qECHIIX

nonu, nai,itrleuubrM Anr{neuolr [3, crp. 103 l.

147 10*
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"IaHzu o6paaou, paccMarptrBafl errle paB ctrcreMy ycnonuii (2.53a)-
(2.53r) ulr (3.10) AJrfl ocuoBr{brx qacror o tr aMrrJrtrryA ABu}fierrr4fr unagur,r
B MarutrTrroM rroJre, trprxo[zM r( Br,rBoAy, arro roJrbr(o B cJryqae necxunaeuofi
cpeflr,r (D : 0) BoBMo)nHbr flotrepeqHbre MarHrrrorrrgpoAzuaMurrecxrre BoJIHrir

Arr,{tneua, pacrpocrpauflroqr{ecrr co cxopocrbto V : h. Oro o6crosrenrcrso
,tMeer cBoro trcroptrsecnyro trapanJrenb B rrotrbrrnax o66scueuzs (Dpeueneu

cBeroBrlx BoJrE r{an ytrpyrtrx Hoae6asuft a{upa: roJrbno nptr Aorryrqeuuu se-

'orfitrMaeMocrtr a{upa (Dpeuenr Mor o6rscuurr trorrepequocrr, xone6aszn
,cBeToBr,rx BoJrH. 0{{eHr cffirrMaeMocrtr trcnilroqaeT BoSMoE(HocT6 pactrpo-
,crpauel{ufl rrucro [ouepeqHlrx BoJrE, rrooToMy BoJIErI Anrtfneua eABa Jrtr Mo-
ryr uuerr oTEomeEEe x peantuofi raeonoft ulraaMe; BoaMorr(Eo, rrro oEtr AaAyr
xoporuee uplr6nuxtenue n geficrnurearsoirtr Totrrr]ro B cilytrae xuAnocreft.

S 4. Bonnonr,re 4Bnrr{enufl rr ux ,rpaBnraur'roHrroe BaryxaHrre

6): tr,o)l; I{ T. (4.2)

b (1.32) B al'oM cilyqae

2 #: t -r p1,+ i#-L; -r [(t + pi + qi':o'{ 
;--

rlle

B orcyrcrutlr

...2 'o , ^z _ €o
Pt: tt, . UL _ 

tr, .

rpaBtrraqrrl{ (go:0)
o-.2 f 1'l,

#,: L * r,1i L(t + ri)') " t'pi^f 
)

Tan nanrrauMer{Brrrec Blrarlerlr{e rfyuxlllrlr Pf ,u,oo
paAl{riaIIor{ cyluecTReIIrIo rloJloffirITeJrbI{o
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(4.5)

(/, 6)

elr,rlr.Lrue, To BLipa}Ite-

u nrenbrtrc L*pl:IIOA

(4.3)



oJre[oBareJrbrro, B orcyrcrBllrr rpaBl{Taqrru BoJr}rbr pacrrpocrpaHt{rorcfl 6ea

Baryxaurrfl. B sacrgocu{, B lra[paBJreHurr \r:\, T. e. BAoJTB B]Iemuero NIar-

trr,{rrroro rroJrfl, floJryqarorcfl, corJrac]ro (1r.6), gne BoJIr{bI c paBJIIITIHbIMtr clto-
pocrflMrr: o6H.rnas sByHoBafr BotrrHa co cftopocrbro Ir:-Fco r{ MacH'urorzAPo-

/Ir{HaMtrqecHafl BoJrHa co cKopocrbto vr:*lz; ara [ocJreAr'rfrf .BoJrHa, oArraKo,

coBMecTr4Ma roJrllto c ycJroBtreM Eecx{r{MaeMocrz D:0r fiart'0To BuAHo r{8.
(1.53a- r). B cnyuaeTr :0 Mr,r rrMeeM Aerro c noiluoft, pactrpocrpaunrcqeficn
uollepeH trOJIfI CO CItOpoCrbIo ' ':.

v,:l/ t,' 4'
Mr,r uoHaeanu (a $ 2), uro B rtrrrepecyrcqr{xHaccJryqarrxBeiluquna pl<:t,

rrooroMy BbIpamel{Ee (1r.4) uomno q AocTaTorrHoft crenesrm roqEocTtr Barrr{carr>
R IrI4Ae

2+: r*: , + q?'-i+ ,+ l(, + i+:L t)'- r,t'*r,r,f'''. (4.8)n" lt'tl'

Paccuorprau uepnr,rri cJryrrafi: lraruuruoe none Hs trapaJrJreJrlrro
r{JrI( aHrutrapaJrJreJrbHo ctrJre fpaBtrraqr{r{, T. e. Tr:4-L (ctz:91:0). Ecnra
rloJrrra pacrpob,rparrflercrr BAoJrb nonx H6 (fr:*1) uJnr [portrBotionexso euy
(Tr:-t), to, nr,r6upar s o6or.rx crryqagx pemerrl{e, HoEeaIHoe rrpu z:oc,
roryquM ua, (4.1) Baryxaroqlre BoJrHBr Br{Aa

+ +),
rle, corJracuo (4.5), [enpeMerrr Baryxarrtrrr

u-" 
(, + #) ,o. o (r

ii r l

,l)r,i

!:1 i

(4.7)

(4.t0)

o: cr :{Eqrh:{T-c, (r.9')

B erour cryrlae AeHpeMeHr fipaftrfiirecnrl fle BaBrlcur or ]ralpf]r{eurrocr}I rro-

lr 116 I{ otrpeAeJrrlercfl roJrbno rpaBuraqnefi. Bonnr,r; r{Ayrqtre uorepen .ro-
rn flotr, cre[oBareJrbfo, uoueperi go (11 =0, cos q:0) qacupocrpriuflIorcrr co

crropocruro 7r, orpeqclseuoii BbrpalneHlrcu (4.7), r. c, rar{, r(an'ecJrtr 6r,r rpa-
Br{rarIu[ ne 6r,rno.

O6patuucr r{o BropoMy cJryqarc, r(ortra MarutrTrroe rroJre

IfouepneugtrnyJlffpHo cr{Jre rpaBr{rartruu g.r(r., : Tz:0, PqIl), Sgecr nojrnrt,
u[yqrre trorepen nonn (r. e. BAoJTL EarrpaBJreur,rfi :Lgo), aaryxa'pr c [e]rpe-
MEHTOM

'-urr-;fkh

Bomrr,r )r{e, ugyrru{e co cnopocttso Vr. BloJrb uonn Ho (t. 
". 

ilorepen cIrJl,I
rpaBrrra[utr g,)- ueaaryxarorqrre. Xora a{rper{r BaryxaHr{rr,BoJrH BoBHI{rtac1'

EB-Ba rpa3r4Taqtrn, Ho AexpeMerrr BaryxaHrfl, B orJluql{e or o6rrqnoro rpaBlr-
Taqr{oHuoro Baryxatrrrfi (uaupu,lrep, BBynoBr,rx ronu), BaBtrctrT or pacrloJlo-
)r{cntrrr MarurrrHoro norn Hn ornocIITCJrbHo cuJlbr rpaBl{TaqtrE.
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Oqeunrrl retrepb AenpeMeHrbl lpaBl{ral{I1ol{Horo aaryxaHufl.,(nn nolul,t
c Inunoft). uopngnaHeoAlropoAHocreit xpotuocrfepu (=108) BeJItrtIIrHa k=L0-7,
'ran rrro o, x L}-r u BpeMfl BaryxaHrrfl 

-.rroprrir,Ha [ecflrxa ceHyHA B cilysae
MarrrrrrHoro uorn Ho, rrapaJrJreJrr,Horo rpaBlrraurlrr g0.

,[nx cunruoro troJIn Ho:103, corJrac]ro (4.5), nenuquubt h2:7016, go=
:LOa, qr2=10-12, a BerrartrHa + - 10-4, ran ,ro fil<t 13 cnyuae cna6oro

,? o!
noln flo:{0 senzslasa *= t0-1 n *xt0-2, floetouy n nrc6rtx ycno-

^' ki
Btrrrx, BMecro BrlpalneHvx (4.10), Arfl op MolnHo rloJrbaoBarrcrl Bbrpalr{eHueM

h.zlgoor-rrrqi: rrtr;' (4.1,r)

ecJrr{ rroJlcraBtrTr, BbrpameHl{e qr2, onpegenfleMoe ypaBHeI{lIeM (4.5). fina cznr-
Hono rroJrfl AeHpeMeHr o, 6yAet nopfl[Ha 10-a, a trJrfl cna6oro - rropflAl{a
10-2, t. e. B cJryrrae MarHrrrHolo uorr Ho, rreprregllr{RyJrrrplroro rpaBrrraql{E
g0, BpeMfi Barvxautrfl BoJruoBoro ABE)fieIrEa teu 6omme, qeu 6omme Harrpfl-

lfleuHoctb MarlrtrTnoro rroJrg, I Bar{Jrloqeuo B trpeAeJrax ot ognofi MuHyrbI
(uone Ho:10 raycc) [o HecroJrbnlrx qacoB (npu uone Ho:tOa raycc).

I4ran, Mbr uptrxoAr{M r{ Bar{JlroqeHuro, qro 6es 3aryxauufl MarHtrrorflApoAtr-
EaMuqecrtue BoJrHr,r pacnpocrpaunrorcfl ToJrr,Ko BAoJrb noBepxuocru Consqa.
Bonnr,r, r(Ayque B[oJrb Beprr{HaJrl{, Baryxaror reru 6r,tcrpee, rIeM 6nume rt Bep-

TtrHaJru Ber(Top Marr{trTHoro uona l{0. Hor[a BeHTop MarHrrruoro ilonfl EaupaB-
JreII BAOJIL BepTUHaJTT{, SaTyXaHtre TaKI{X BOJrH trpaHrtrqeoHr4 MTHOBeEHO;

ecJrr[ BeHTop rroJrr [Io raupanJreu B[oJIb noBepxuocru Connqa, ro BoJrHbI,

r{Ayrqtre BAoJrr, BeprtrHaJru, Baryxalor reM Me[Jreulree, qeM 6onrue rlanprl-
,lxer{Hocrr, nonr (upanrtrsecfitr - Ba npoMe}r(yron BpeMeHu or ognoft MI{EyrLI

Ans cla6ux noneft [o Hecr(oJrbr{trx qacoB flJrfl cuJrbHblx uoneii). flpu erou

4eprroA xone6anus paccMarpr{BaeMbrx Beprr{HaJrbHr;rx BotrrH cpaBrrr{M co Bpe-

MeHeM UX SaryxAHrrfl.
Itorga ocr{oBHbrc pacqerbr arofi pa6orr,r 6nrnu aauep[teurr, HaM upulrrJrocb

rroBHar{oMr{rrca c pa6orofi nan-4e-Xoncra [14], rAe rax]r{e paccMarpl{Barorcfl
Bo[pocrJ o MaJrbrx BoJrrroBbrx [Br{}fieHllax B c}r{uMaeMoM raSe c ToqHL{ SpeHLIfr

MarutrrorugpoAtrHaMr{r{tr. Bau-ne-Xorcr cpaay cocraBJrfler ypaBueur{fl [Jrfl
uepelIeuHbrx, BaBtroflqr{x roJlbno or ognoft HoopAr{Harr,r Arfl cryqafl r,rao-

tpouuofi npoBoAr{Mocru, r'Io c yrreroM BflBnocru. Ou ne trortreJr AaJrr,rne ycronufi
runa (2.31) r[ paccMorpegzfl npeAeJrr,Hbrx cJryrraeB, xorfl npeAeJlr,Hbre trepe-
xOAbI, ItaH MEI BI{AeJItr, SAecb }IeTpI{DI{aJILHLI tr Molyr IIpI{BecrI{ It ItopeHHoMy
r{BMerreuuro xapamTepa ABr{?r{eHtrfl I[ noJrfl. Ocuonnr,rlr yflyqeul{eM BaH-Ae-

Xoncra flBJrrercfl ro, qro ou upeue6per rpaBrrraqneii (go : 0), Horopoe [crr.r.

ypaBr{euue (2.58)l rptrBoArrr ero (upz ycJroBrrll D + 0) H cr{creMe AByx Borru -snynonoft (2.53a) co cHopocrr,ro V : co tr MafEErol'r{trpoAtrEaMzqecxoit
(2.536: n) co cnopocrbro V : h tr c rpotrBBoJrbHbrMtr HeonpegeJrerrHbrMll aM-

rrJII4ryAaMtr A, B, D,. Terrr carur,ru BTor aBrop yllycHaer oqeHb cyu{ecrBeHHbre oco-
6esHocri{ MarHtrToru,(poAr{HaMlrqe(,Hr{x gnumcnufi rocnur.recnofi rrJraBMBr,

vcrar{oBJreHnrre u $ f.i
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Xora ronyqeHHble HaMIr pe3yJlbl'arbl elqe rrpe]r{AeBpeMeHHo paccMarPl,lBarb

riaH onoHqaTeJrr,Hoe o6rgcnenue c:ronr, neo6rrqHr,Ix ABr4[{enrafi n upory6epan-

r{ax, oHrI Bce E(e o6uagemllnaloT, ylta3llBafl IIanpaBJIeHI{e, paspa6orxa moro-

poro Molr{er oxa3arbcrr pcurarcrqert ,Ann aroft Ba}nHoi,i upo6neun coJIHeqIroIt

tfuanHu.
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AnAA EMI4 fl I-IAvI{ CCCP

14 3B E CTNfi, I{ P bI 1\ICH O trT ACT? O O I4 SIIIIE CIT O trf O B C EP B ATO P I.I JI

ToM XI, 1954 r.

I4CCIEAOBAHTTE OI,IStrrIIBCI(UX yCJIOBtril
B COJIHETIH},IX OAHEJIAX

O. E, Mumpomoltbcwa,a'

Ha cuexrporefitrocfiore s noM6lluaqrtr co cner{rporpa{ort fiofiyqeubl crIeI{rpLI (patrcrrri

tr nprrnerarcu{eft {oroc{epr,r. @nonHyn, crflBanunt c ([axerou, EaIIoMEIraJr Bctrbllrrlt]i:

6r,rn oqelrr fipor{ E npocyxdecrBoBaJr roJrrno oArru Aerrb. I4alrepeurr oxBtrBaJrerrrHhle lurlpllrtt,r
44 n*rufr. flocrpoeunr,re no 34 nrnnnM ?r{erreaa r{prrBlre pocra AJrfl (pareha u (poroct[epr'r

IrearraqrrreJrr,rro orJrrrqarorcr no ([opue tr cABtrHyrIn orllocrrreJrlrHo gpyr 4pyra BAoJrb oolr

a6cqucc, qro sprraercrr peayJrbraroM 6oraurei rroflIl;laqrrlr aroMoB lr(eJleaa B iba(ene. tr4nrop-

floJrrrr{trg ar{BtrBaJrer.rrurrrx ur{pr{rr rro AaEHhrM 4.nr Co;rnqa r 4ra 6o;ree ropuqtrx BBe:ij{

rroaBorrfle? orlerrllrr, rIpeBLImeEIIe rerlleparyprl r ([arene tro cpaBrIellrlro c (potoc([epoli

n 187o, ecfltr crrararr, ([axer uogo6n6rM BBeBAe c 6onee nr,rconoii reuneparypofi. Eto npc-
BbrrrreHue retrfleparyphr orrrocnrcrr n rer\rfleparype lrorrr{3al{ull: reNlneparypa Bo36yE{AorlI,Irt

n ([axene Hrr]Ke, qeM n tforoclpepe.
Yruenr,ureulre or{BtrDaJreurrrrJx rrrrrpuu H u K nrunt Ca+ noaBoJrrrJro oqeflrrrr, ua6nrolt

fiBilyqegtrrr 3a trpegeJraMtr ceptrrl JIafiMaHa B npeAtronox(errrtr, sro Ao6aBosuafi uolrzaalItru
Ca+ rponarog.lttcn srfrM EaryqerrcM. Teureparypa trBrlyqeuIrs oxa3aJracb paBlrofi 80000.

Itourypr,r BoAopoAr.rHx nrsirft n clenrpe Aarrroro Sanena [p[noAHrrrr,I cpaBrltrreJrr,rr{)

c {oroc{epot rre roJrbr(o B qe}rrpairrrrr,rx qacrffx, }ro rr B KprilJr},flx. 3ro AoJr}nlro 6r,rrr, rtari
rror{aB6lBaror npr{BoAr{Mbre B crarbe coo6parreuzr, crreAcrBrer\{ IIoHIrz(eIrIrfi reMtreparypll
r( yMerrbrrreurrr uoa6yrr4eurfi BoAopoAa B rex rrtrE(rrrx cJroffx ([artena, r4e o6paayrorcfl I{prJJrrrI

BoAopoAgr,rx nnnuft. Oqenrnaerc* paBlrocrr, Terrleparypll, ona3aBlrraficfl troptrA(a 1000,

E paar{afi AJrfl paaHrirx ilvLtwil, o6paayroqlrxcfi rra pasrrot r.ny6lrne. Irlayueuue aroro o(p(pel{rrr

g;rx Saxenon, HaxoAatr{rrxcfl rla pasJrr{qrrLrx paccrorrHl{fix or qelrrpa, tro3BotrraT orrpeAeJrrIl'r,

pacflpeAeJlelrrre reMtreparyprr r {anere rlo Brilcore.

Hacroxqee rrccrreAoBaHre trBtrrrrerctr rrpoAoJr]fiertreM pa6orr.r [61.

$ l. floctpoeHlre KptrBofi pocra rfianela

I{ayueuue cler(rpoB -oclroBl{oft 
Meroq EccJre4oBal{ufi {EBrsecxtrx yciro-

BEfi B coilHequrlx {axe.nax. Cuenrpnr {raxenon rl3yqaflficb prgoM aBropoB

1L, 2, 3, 41.

C L947 r. B FtpblMcmoft acrpo{Eatrqecftoft o6cepnaroprltr Eaqarocb ctrcre-

Martrqecnoe tfororpa{lrpoBatrrre crreftrpoB {axenoa Ea crrexrporeJll{ocnore
Xana s HoM6uraqrrl{ co crer(rporpa{oM c firuefiEoft [trcrepctrefi 8.2 A/uu.
Vcrpoftcrno aroro IrlrcrpyMeura u MeroA {otorpar}upoBaul{s ctreftrpoB Ae-

ralreft trptr ero troMoqu oullcauEr B crarr,e [51. Peaylrrarbr o6pa6or6r crenrpa
gEEOTO E3 {afteroB, troJlyqelrulrx raHEM O6pa3oM, u Irenoropr,re BrrrBoAbI o (prl-

BtrqecHEx ycJroBI{Ex n {aHene ouy6nnHonaHBl B crarbe t61. B Eefi trocrpocHln
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nptrBlle pooTa AJIa {rareraI4AJIa npl{Jlerarouleli It HeMy {oToc{eprr, orIICaIltn

pesyJIbTaTbI trCCJIeAOBaHI{fl UIICTpyMeIITa I[ AaHa oqe]Il{a roqHocT[ IIOIyqsll-

HOrO MarepEaJra.
B galrneiimeM trpeACraBI{JIocL qeilecgo6pa3HrIM IIpoBepltrb rlltrurlEocrL

peByJrr,TaTOB npOBe[eHIlorO ucCJIeAoBaHI{fl tr IIpoBeCTI( ry }ne CaMyIO pa6orv

,qJrfl [pyroro (baxefla. (Duau.recxue ycJloBrrrr B pa3HLIx rpaHenax Moryr 6brrl
BeCbMa,paBIuqHbIMII, a IIoToMy trOorpoeHUe Xplrnoft pOCTa U I{CCJIeIOBa]II{e

rflrauuecxnx ycJroBtrfi [oJr]nHo rrpoBoArrrr,cr orAeJIr,Ho AJrtr Ha]r{/Ioro +anera.
C)ane;t, Br,l6paHHLIit AJIfl IIocrpoeHI{fI I{oBoit ItpIlBoIl pocra, lrc 6r,tl IIo\r))ti

al0n070iw /./ /.1 tJ tt /.t ll l7 /.0 2,0 2/ 22 ?.J ffa zzt!ilil

ra o6rrvunle coilEeqrlle {aHenrr. Ou otilusailcfl oco6enHo 6onr,moft spftocrs)o'
I' I ' ,*r ,$^io.., 

"rr"t r I.IX 1950 r.Bonrmjrro rpl{ocrb aror {anen uMeJI Torlblto olllE [eur t[
CneHrp
matic.

rpaMM{axera,otrEcaulroron [6]. Cnextp Saxena roryqarcfl rpu pa3a, cpaay
olux nocnf Apyrolo, qto6rr r4Mer6 BoBMolr{Eocrr otrpe[eJrlrlrr oHBflBaJreHTIryro

mtrpuHv nq711loii Jrtlfrfr. Kar( cpegrree trB rpex BeJrI{quE. O6parqarrocb BI{trMaIrI{emtrpuHy nqxuoii Jrtlfrfr. Kar( cpegrree trB rpex BeJrI{quE. O6parqarrocb BI{trMaIrI{e

Ea ro, srobrr B trotroJrtrr{TeJlbuyro rqeJrb cflenTporeJrl{ocxorra, BbI[eJrf rorqyrc {o-
rorpatbupyeMyro EeraJrb, rrotragaJro narrqrrti paa uaryqeEtre xorfr tr cpaBHr{-

reJrbr{p 6ortr,ruoft, uo o4uofi tr rofi x{e qacrtr {aHela. I{a ocsonastrtr troryqer-
EErx qalrHErx crpotrrtrcl [Jrfl {rxena u {otoc$epbl ItpI{BbIe pocTa, rrpegcraB-

Jrrrrcrqtre co6oft rpa$uvecxyro saBl{crMocrr, MeE(Ey snBl{BaJreEruoft roupuuoii
JrfrF^IdVr U iqUCnOU trOrJroqarorql{X aroMoB, o6paayrcqrx [aHHyrc JruEuro.

,{na uocrpoeuzr HpuBrrx pocra 6r.rntr trcrroJrbaoBalrbl oTlroctrTeJrbErro cu-
fibr o.qrri*"ropo", otrpel(eJreulrr,Ie amcneptrMer{raJrbEo t71 E Teoperu-
qecxu [BI h upeguoJlo]fieuzu cBsBtr Peccela - Cayrgepca. ,(nn rocrpoellrlfl

* Cnenrp t[axena 6r,rn nonyuen 9 P. Mycterelr.
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rpaMM{axena,otrEcaulroron [6]. Cnettp {axena fioJryrlaJlca rptr pa3a, cpaay

CneHrp Qairera roryqailcfr IIa trJlacrrtunax Ilford Hypersensitive Panchro-
matic. Curico6rr Ea6rroAenuft lt o6pa6orxl( creRrpolpaMM sroro i[aReJIa co-

BepmeHHo iEC orruqartrcb oT ctroco60B Ha6IIO[eHtrii z o6pa6orl(tr cncttrpo-

Our. 1. ftpunan pocta (Parera



Ta6rrr4a t

A-
QAH

0.150

0.163

0.330

0.401

0.2t1
0.210

0.235

0.290

0.236

0. 164

0. 307

0.182
0.434

0. 598

0.446

0.422
0 .396

0.437

0.722

0.840

1.299

0.827

0. 559

0.251t

0.204

0.237

0.326

0 .295

0.597

0.278
0.248
0.228
0 .206

0.r07

_u-
ro 9S1

QAH

IIoTe Hrlrrar .BoBOyfir-
AEIIIIE HI'IE(IIEIO

ypoDHff

JI n rr r.r u,

5068.8

5263.3

5266. 6

5233 .0

5281.8

5302.3

5215.2

5283.6

5339.9

5393. 2
troo/ .)
oJal+ . a

21903. 3

491 9.0

4920.5

4890.8

4891 .5

429tt.1.

4132.1

4071.7
21063.6

4045.8

4404.8

4415.1

5397.1

5434.5

5405 . B

5t+29.7

5371 .5

5269.5

4375.9
/1t12 I .,7

446fi.6 '

5125.1

5090. B

0. 160

0.212

0.373

0.472

0. 288

0. 215

0.234

0. 356

o.219

0.151

0.313

0.185

0. 396

0.511

0.446
0.411

0.396

0. 543

0.815

0.978

1.462
O. BOB

0. 562

0.258

0.208

0. 256

0.363

0. 340

0.693

0.300

0.249

0 .209

0.225

0.116

2,927

2. 985

2.927

3.025

3.269

3.r97
2:870

2.853
2.820

2. 863

2.839

1.478

1 .601

1 .601

I .551

1.478

1 .551

1 .601

0.911

t .007

0. 986

0. 954

0. 954

0.855

0 .000

0. 051

0.136

0.i78

0.023

-0.102
-0.178

0

-0 .030

r{ c n o II r, 3 o D a ]r ]r hr e n p t{ n o c r p o e H rr r.1 It p rI B o fi p o c T a

Fe

)
)
))

)
))

)
D

)
)
D

)
))

))

)
)
D

)
D

D

))

D

))

D

))

D

D

D

D

))

))

))

)
))

0.081

0.005

-0. 100
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Ta 6n r.r qa I (upoxonarenue)

Eleuent
If

r- 0or

QAH

IloreHUr'raJI aoa6yrx-
IEHI'IE HI,I}+(HETO

ypoBHE

0.00

0 .00

0 .00

2.705

2.700

2.697

2.879

2 .879

0.0
0.0

- norapuflr,r

r{prrBor4 pocra.

+0.2221

- ; 1,]

i-
I

]_, l

.:-:-

-0.247
+0.054
+0.102
+0.103

JI lr rr nI{ AJr}I Io n o Jrl rr'1 cJl l,rr Lr x trccJI eAo B a rrI,rr?

4226.7

5895.9

5890.0

5183.7

5172.7

5167 ./t

5018. zr

4924.0

3968. s

2.ttt
0.691

t.263
1.643

T.4IL

L.ITO

0.232
0.306

13.08

10.21

I. 
'!]I

0. 69zr

0.989

1 .508

1.248

1.092

0. 290

0. 290

11.90

9. 3r

Ca

Na

Na

Mg

Mg

Mg

lre-F

Fe+

Ca+

Ca+

, *oo,
Slew A - ar(Dl{IraJreuTrrafl ffr.rplrr{a Jrr{rrl,rrr, ,r ri;;

alolroB Soroo{eprr r (faHela, noty-rer*rrrfi npr noMonlu

ropr4sorrranr,EoiiqacTtr ItprrBofi pocra r{ qacrt4, cooTBercrByrouleft SaTyxaHlrro,
6uro oro6pas.oS4wnr'r. Her,irpaJrr,rloro x{erreBa. DmBunalenrHrre rnr4pr4Ebr Bcex
IrsMepeHr{r,rx lrflHEi. AaHbr B Ta6il. 1,. qaCrr, Hpr{Bofi pocra, cooTBeTcrByroqyrc
Jrl{HefiHofi BaBtrcrrMocrtr Me}r{Ay rrr{cJroM aToMoB I{ onBrrBaJreHTrroft mupulloii,
rocrpor{rr, He yAaJrocb r13-Ba rreAocraroqHoft Arrcnepcr4r{ r{rrcrpyMeHr'a. [tpu-
Baf pocra cTpor{Jracb o6r,r.rHr,rM Mero[oM - nepeADr4]neHr{eM qacreri Hpr4BLrx
pocTa, [oIyqeEEbrx rro orAeJrbHbrM MyJrr,Tr{rrIeraM, rrapaJrJreJrr,Ho ocn a6cql4cc

Ao coBtraAouur. Hpunafl pocra r{ccJreAyeMofo {aHera nprrBeAeHa na rliur. i .

Itan r B rlpeAblAyrqeMcilyqae [6], npnuaa pocra aroro {anela orruqaercfl or
npuBoft pocr:a {oroc{epbr rroJroxreHr4eM Ha ocrr a6cgurcc, qro cBraAereJrbcrByer

'r'oJrbr{o o roM, qro rlucro aToMoB HefiTparbuoro }neJIeBa B ocHoBr{oM cocrofnnr4
n {aneue Meur,me, rreM B t}oroc{epe.

(Doprraa xpunoft pocra r[raneila [orrrr4 He orruqaercfl or {oprr,rrr Hpr.rBo}i

pocra iforocrlreprr. Taureuc yrla Haxrrorra rrpflMoJrur'Ier,:irloit .racru npurori
pocra {aN-ena paBer{ 0.39, $oroc{eprr - 0.37. BcneAc'rsre npanrfrrgcnr,r
oAI,IHaHoBOii {ropur,t, Mo}I{Ho I{CIIoJILsoDarL oAHy I{ ry }Ite HpI{ByIo pocra [nfl
rrepeBoAa aHBuBaJreHrHr,rx ur{pr,rH B qtrcJra aroMoB rr AJrfl {oroc{repu u gna {a-
KEJIA.

s2.

Ecml upegnoJrox{trrrr,, rtro +aneJr Iro cBorrM {r4atr.recxuu cBoficrBaM Mo}fier
6srrs paccrroTpeu B trepBo[,r upu6nnmenr{r{ rtart BtscBtra c 6oree Bbrconofi reM-
rlepaTypofi, qeM reMroparypa Corurqa, ro Mo)t{Ho orrpeAeJrr{rr, paBHocrr,

Heroropr,re coo6paareurafl o coorrrourerrr{u reM[epaTyp {raxe;ra
r'r $oroedrepnr
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reMreparyp (auela tr rpr{reraroqeft H ueuy {ro,r'ocr[eprr. B nonray ranoro ilpeA-
rroJrolretrr{r roBopur rroBe[eHtre lrusufi npr{ nepexo4e ot {oroctlepnr r {arer1';
SHBIrBaJIeHTrrbIe Inl{ptrHbr npl{ eToM E?MerrflroTofi B Ty }r{e CTOpOEy, qTO U 9ri-
Br{BaJrerrrrrr,re mr{pr{Hr,r trprl [epexo[e or Coruqa H BBeBAaM 6onee pauulrx
r(JraccoB. 3ro uomno rpocJreAr{rb no pa6orau tg-tt]. B pa6orax [9, 101

laHl,r anBr{BaJreHrr{Lre uflpur{br nunlrit ueiirpansur,rx aJrcMeuron Ca,Mg,Na,Fe ll
Ca+ gnn MHotltx BBeBA rJraBuoii uocnegoBarerrrHocrn, C yueroM erzx Aar.r-
srrx 6r,rna roryqeHa r{r{repnoJrflrllreft paanocrr ar[{exrusHofi reMreparypr,r
tpanena u {oroctpepbr, paBHafl tB7'. flnn rpeAbrAyrqero {anena oua 6r,lna pan-
ua 64o [61. IlonyueuHafl paBHocrb reMrreparyp Mo]r{er cJry}r{urb uenoropor:i
HoJrrlqecrBeuuoft xapar{repl{crr{noft {ranera: oHa cB}rAercJrbcrByer o 6onee
cr{JrbHoM orruqutr yctonurf B HoBoM {axere or {oroc{repnrrx. B pa6ore Parlra
IIaHbI aHBrrBaJreETIlbIe mnprrHbl troqrl{ Bcex luunr,i, u3yrleHtrr,Ix EaMrr, rro ToJrbrio

11Jrfl AByx BBeBI rrraBuorii nocnegoBareJrr,Hocrr - Connqa rr dF3 (a Manoro
flca). Jluueiiuaa urlrepnoJrrlrlrrr c l(crroJrb30BaHr4eM orrrx l{arrur,rx Aaer cpeAHror()

BerrqrHy paar{ocrtr arf{exurnur,rx reMtreparyp tllaxena lr rforoctpeprr, pau-
uyro 278o.

0ror cuoco6 oupegeueutrfl paaHocru or!{ertruBHr,rx renrrreparyp flrJrrrel crr

IrepBbIM upn6ruxeuvrer vI clpaBeAJrtrB B npe[rroJro]HeHrrrr, qro cocroflnuc
BerqecrBa (nHruouaa r{ aJrenrpoEuoe AaBJreHue) n {aneJre rar(aff rxe lpynxqun
e{{emrnnuoft reMleparyprr,j nan u n BBeBAa,.c rnasHofi [ocJreAoBareJrr,-
Irocrl(' 

- flrd,ot
Paccruorpeuze BaBuczMocrn rorapnr[Ma orHorrreurn 

,lg ;ffi -- trrrc"rrir

aroMoB B n-M cocrorrrrrru roa6yrngeuua a tforoc{epe v {aneue*- or l{)-
reuqlraJra noa6ymgeuur Droro ypoBHrr X Molr{er Aarb [pcgcraBJieHtre o pa3,
Iruv.un reMtreparyp noa6yrtgeuua n (parrene n {oroc{epe. Ecrr, ynaaar{tre }ra

ro, qro c pocroM rroreuqrraJra noa6yxgeuun

pacrer [41.

firn paccr'rarpr{BaeMbrx rraMr[ [Byx {aneloa rax}ile onaaaJrocb, qro c po-

croM X Bernqnna fg #@ pacrer. flpan4a, pa3rrr4ua anBzBaJrerrrrrLrx mtrpnn
r ! )lrl) aK

n {axene u {oroct}epe MaJra r{ flcfiaxreua omu6raur ua6nrogeutrft, ran uto

B Ka?nAoM orAeJrr,roM cryqae pocr lg #::= Br,rpaffieE Eetrocraroqr,ro serrro. olr-
" n@ax

EaKo ecJrtr yqecrb, qro paBrtrqurre {anenrr traror oArrrr tr ror }He xog lg 
*ffi

Molnuo crrurarb ynaaarrEyro BaBI{cI{Mocrb ycraHoBJressofi 6onee EJrE MeHee

EaAeffiHo (ra6r. 2).

fianrue Broporo cron6qa AJrs Broporo {anena otrpeAerrflrorcfl paauocrbx)
BeJIaqr(E cABtrra sacreft Hpuaofi pocra, trocrpoeHHr,Ix tro oArrzM tr TeM )r{e MyJTr,-

* Ann nrurfi c se6o;turuu rloreur{r.raJrou noa6yrxilerurn, rioropHe roJlbr{o r 6r,r.,rrr

B rraIretrI paclopflx{errr.lIr.
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rrrrrJreraM, B {aHefie u {oroc{epe. Itax cJreAyer uB reopurl trocrpoeHuf r{ptr-

n'Ix pocra, aror cABtrr Aaor r{Erep..rrj.:r:T;"r;.** Ig *ffi.

,* flry*-
TLQ(tH

9lrcno
II,IHI'II

t--

0

0.9
1.5
2.9

ll epn r,rt {ranen
0.033
0.003
0.0218

0.062

Brop'oii {axen

4

t)

7

t1

7

5

.{nn uepnoro {anena Buarreuue ,g ** troryqaJrocb uo npuroft p,cra
n OaK

rrepeBoAoM onBtrBaJreErEbrx rtrtrptrII BqEcJra aroMoB. I4a tfopuynrr Eotrrquaua
ff, _ gn 

^_xlkT
/Vo - Eo "

rrolyqaeM cooTHomeulre

Igff,oo*- Igff,6.,,: lg/y'oooT - lgny'ro,* +x(#?- lilq) , e)\rtpar tqan,/
ilAe If. - 

qrcro aToMoB B ocEoBEoM cocroaur{u, ? - reuueparypa BoB-
6vxgeuzx. 

,

LIa coo,rsom"n L p1 Br{AHo, qroeclrtr, KaH Bbrrtre ynaaf,rBalroc", lg 
mpacrer c X, ro Tq,or)Tqu*.,(rr onpeleJrerrrrfl ,r{e HoJrEqccrBenEofi porrrquir;;-

rreparyp roqEoc,rr, Marepr{aJra rroxa Ee AocraroqHa. tr4rax, B cJroe conue.rnofi
aruocrleprr, r4e o6paayrorcfl JrrrHrrtr ,neJreBa, reMneparypa noa6yrr4euzr {a-
HeJra, tro BceM AaEEbrM, Merrbme reMrreparypr,r noa6yrtgenzn ([oroc([repu.
H arouy Botrpoc)l M6r erqe BeprreMcfl B $ 3.

I{uerorquecs aHBIrBaJreHTrIbre mlrptrHnr nuuzfi ?r{eJreaa AJrg paccMaTpuBae-
uoro ifaxena rrosBoJrfrror cAeJrarr, oqeqHy pasrrr{qEr reMtreparypbr uorrtrBaquu
n ifaxere r {orob{epe. gucno aroMoB, oAga}r{Abr r{oHrrBoBaEHBrx u Haxo-
rffquxcfl B ocHoBr{oM cocrorrHurr, o6oauauzu l[f;), uefirpanrrrrx 

-1tf60) 
.

trllx oruoue""" o"n.r*;rr., 
:;:-;;;;: -_r,_,

---)-tt": 
- 

lLnL C ,. (:j)
,flu' 

" 
stU'

34ecr, n,c - qlrcJro aJreHTpoHoB s 1 crr3, g(0), S[0, - crarr,rcrtr{rrecr{tre Beca
0crroBH6rx yponueii r,roHrrBoBarrlrofo u ueilrpamuoro aroMoB, E - Iro-
leHr(r{aJr floHrrsaquE rlefi'rpanr,rroro aroMa, f i - 

.rel/.rreparypa r{our{3aqrru.

L57

0.9
1.5
2.9
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glrclo lroHIrBoBaHIrEIx aroMoB B cocrotlurrrr ooa6ylHgeuns n N(n
oBrraarro c /Vfl cooruortrerfieu (1), r1e T - reMneparypa noa6yxgenrrfl, Ile o6fl-
3areJrbrro paBrrafl Ti. I4z raMerorqerocrr MareplraJra Molr{Ho 6u:ro ar,r6parb Jrr{-

lurn Fe lr Fe+, [fifl noropblx rroreuqtrarrr noa6yxr4eHl{r Etr?fiHero yponnn I,,
I{ X+ OAI{}IaHOBLI: Xo : X+ : X:2.9 a.s. flpu arolr yCJIOBUII' KaH trOHaBa-

no e [6], ua (t) z (3) lerHo trorlyql{rb coorHomeHlle

Paaru.rue reMtreparyp noa6yntgenun n {anene lr {oroc{epe B sroM cJlyqae

HecyrqecrBenuo. IIpegnoJroEtI{M cHaqaJra, qro llefiax : tuefior. Teuuepatypl'
r{onr{aaqr,vr r[oroc{epr,rupIrMeM panuofi 7i6o, : 5700'. I4e ra6n. 1 aaxoguu
cpegHr4e BHarleHtrfr Ang lnnufi c X : 2.9

lg

,* iffi :o.oe6;,um: o.ora ;

E :7 '83.

I4a cooruomeawn (4) troryqaeM rorAa

LT : Tq^^- 76o, : 83".

I Iao6opor, aafl,aB paautrqy'reMlleparyp, nafigeu

r{oHrlerrrpaqufi (ra6n. 3).

.,:.. i i;i(. :..

oTHomeEtre oJleltTpoEs6rx

Ta6nuqa 3

' VIz oqeHItIrI pa3Hocrr{ arptpexrunulrx reMrleparyp Qaxena r {oroc{epu,
ouucaugofi B HatIaJIe ATOr'o [aparpa{a, BI{AHO, qTo rropfl[or atoli paSHocTI't

paBeg 200-300". 3T a paalruqa IIe Moxte'r 6r,rr:r cJIeAcrBI{eM paBJII4aIIlff reM-

reparyp noa6yxgcrurf , ra1 Italt I{N{ecr o6parurrfi aHan. Ecnu 1rpl4Hflrl, qro

B ocHoBlIoM paBJIrrtII{eerp(lentunnrtx reMneparyp o6ycronneuo paaHocrblo

B TeMlepaType[OEI{Baqtut,TO I13 Ta6JI. 3 uomno saIt,IIIoqI{Tb, qTo SJIeI{rpoIIHa'I

Itollllelrrpaqlra n tpanene 6onrure, aIeM B {oroc(repe, Ho Boo6rqe MaJro or Hec

UTJIh UAETCfl.

B ornu.rlre o.r' nr,rrurii Apyrlrx r{orrr{BoBaHI{LIx DJreMerrroB, JrI{Htrl{ I'I n K

tlolII{BoBaH}Ioro ItaJILqI{fl I{MeIOT n tpanene MeHbIIIyIO aI{BtrBaJIeHTHyIO iltrpuuy,
.reu n tlro'roc{epe. B pa6ore [6 ]Anq o6r,scrrenflfl ranoI;1 oco6esnocut 6uno [peA-

rtoJrolr{euo, arro a,roMbr Ca-r- uounayro'ron ne6bt'lr(oM yJlbrpa(tuoneronoro I{3JIy-

qeHtr{tr Ba npellcJroM cgpr{ll Jlarilrana, noT opr,rri I(oJr}r{eH uMer}, Meoro B artrIrBI'IbIx

o61acrnx, oTarero u rliarterax OItBIltsaJIeHrIIafI ItrflpIlHa nfisuft I-I lr K yMeHb-

[IaeTcfI. B uotrr,ay Taltot-o II]lclUIoJIoE{eHIltI r.oBoput' rO o6croflTe;flbcTl]o, qTO
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ATOMbI CA.F OTNTA'IAIOTCfI OT MIIOIIIX IPYTEX I,IOEI{SOBAHHbIX ATOMOB TEM, q19 1'

Hr{x nosQ{rrqtreHr rrorJrorqeHu ff c ocrroBf{oro ypoBHfr 6,v Becr,Ma MeAJre}IEo y6r,r-

Baer* or). : 1044L Bcropogy 6onee noporr(r{x [JruH BoJrH. B [6] 6nr otrI{caH

MeroA orleur{r{ BeilrrqrrHbr [orroJrr{rrreJrr,Horo trBryqerrufl aa trpeAeJroM cepuu JIafi-
MaHa, orBercrBerrnoro Ba r(oHr[Baqr{ro Ca+. flpzrraeM, qro uaryqeHue {axena
Ba trpeAeroM cepr{Ir Jlairlrana uMeer urlrencr{Br{ocrb Iu : CBu (7), rge
B" (T) - ipyuxqrn finauna.

C4eras pflA ytrpoqamrqux npeAtrorroxreuufi, ruoxrno oqeHtrrr C no riropuyle

(g;^
J

C-|:(a-L) , (5).,m
r Bro,

]-r, "
V2

rAe v2 coorBercrByer [rruue BoJrHr,r 912A, vo - AJrr{He BoJr}rbr rc44L.

Boeseu BeJrtrrrusy .r, onpcAerreMyro cooruorrreEr{eM (#)*,.:, (#)*",, "uo
ftz 

- rvctr.<t aroMoB Ca so BTopoM cocrofEr.rg uoHuaaqutr, ftr * B rrepEoM.
Benr.runa o olpeAeJrflJracb uB frBBecrlrbrx gItBr{BaJIeETHrrx muptrH uusufi, Ca
u Ca+ a i[arene u {orocipepe c trpuMerreurreM ifoprrayrrr Caxa. flpr arou upz-
lIIIMaJIOcb, qra pe: 20 6ap. Orasanocr, qro Beilutltrua ua6rrga yUrrparfuo-
JreroBoroEaryqeHufl y rpaur{qbr cepluu. Jlafiuana qucflenuo paBua EaryqeHrro
qepEoro reJra rrprr 7 : 8000o.

$ 3. Bogopollubre Jrrrur,rrr n {ameue u {orocQepe

'Ha ipur. 2 uplrnegenBr norrrypbr ;rru:rrwft BogopoAa Ho,Hg,Hy,H's trilfl, Ha-

mero flpr(oro {axena (uepxrufi xouryp) u {oroc(epu (uumnufi ronryp).
[tprrnrr H, u FI6 cr{JrbEo rrcfta)fieEbr 6nengaMu, uoaroMy rtoETypbr grux Jrr{-

uufi se AoBe[enbr Ao nouua. Buguo, qro BCe Rorrrypbr nnrrufr. BogopoAa IroA-
Hflrbr B ipanere tro cpaBHeHnro c iforoc{epoft; ero orMeqeuocrequaJrblro crarrefi
[12J. Taxze E(e cryrrar{ o6qero troArrflrr{s r(oErypoB BoAopoAHErx xuunfi, uMeror
Mecro r[ B Eer(oropbrx Apyrux flpnr4x ifaxerax. Hauporun, s 6orumzucrue
cryqaeB n {aHene [o[Hflra roJrr,Ro qerrrpaJrr,Hafl qacrb noHyrpa, a HpbrJrr,fl
ouyrqeur,r tro cpaBueHuro c {oroc{repofr. Ftanue me coo5pa}r{eH4fl Mo?r{Ho uprl-
MerII{rb 4ra o6r,acneuua o6rqero rroAbeMa xoHrypoB a r[axene tro cpaBHeHl4ro c

{oroc{epofi?
flogteu nunufi B rtpbrJrbflx rre Molr{er 6urr peey:rbraroM Ao[oJrHtrTeJrr,Eoro

llaryqeHufl {rnoHxyna, TaR RaR [oloJrHr{reJu,Hoer{BJryqeul{e [oJr]r(Ho 6r,rrr co-
cpeAoToqeEo Jrr4rrrb B y3noM qeHTpaJrbrroM r{HTepBaJre AJrr4H BoJrH, a }re rro BCeMy

noHrypy. I{porue roro, ecJrr{ 6r,r uogreu r(pbrJrr,eB B FIo u H^, 6ua peByJrbraroM

AOTIOJIHUTeJIrHOIO I{SJIyqeHI,Ifr, TO AOtrOJITr[TeJILHOe l,tSJryqeHue n IUIIUAX Ho
ra IIg 6rrno 6rr ucHnro.u{reJrr,Ho BeJTtr{no, qero He na6rro4aerca.

Ilogtclr KprrrJrrer] rre Mo)ner 6rrTr peaynBraroM yMeHbrrreHr4rr rnr'r]lI4I{L,I Jrrr-

Hr{r,r BcJreAcrorre yBeJrr,rqeHtrrrr rroHr{Barlrzr{ Bo[opoAa n {anete, ralr nar AJrfl
* Boallo)ftrro, qro orr rrllcer Aalnc r'IanorrNrytr.
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Brolo trylnHo oqeHb 6onr,moe yBernqeHue reMueparypbl, rorAa rtar( TeMnepa-

'rypa Sanena orJrr{rraercfl or reMrreparypr,r {oroc{eprr Bcero Ha 200-300'.
F(poue roro, 'BaMerlrar r{oHtrBaqtrs Bo4opoAa [aJIa 6rt a6cypgno 6onsmoe
BEaqeuue nu r {aHere. fleftcrutreJrbHo, rrycrb 0rerlen6 Ironlraaqutr Bo[opoAa

n {axe.ne 6yuer r. Torga ftol{qeurpaqlIfl EJIeHrporIoB B {aHelg He MeHbIIre

(rr")n,: nsr. Ectrut, HarrplrMep, r : A.L, ro 7t" : 0.1 rus. [anee,, ra ra6n. 13

([13], crp. 276) ryr r :0.48 uai,tgeu lgnn :17.09 u Brrer(rpquuoe AaB-

Jrer{tre r rlarere 6yger

p": n"kT:0.1 . {..3' 101? ' {.{ . 1g-te '6.103: tt 000 6ap

t/*
0 t23{5

//r

0/3

,''.di'-tt 'i:
lt?J

' i: I i.1 ) I i.i I i

@rr'. f. Itorrrypr'r tsoAopoAEBIx lzItufi n (paxere n {oroc{epe

B1rec?o ,20 6ap p coilHeqHoii aruocrfepe. ?Ie ra6n. 3 nraAuo ran]xe, gro. n Qa-
(eJre aJlefirpollnoe IIaBJIeHue oqeub MaIo orfillqaercfl or t{roroc{epuol:O. HpoMe
.rgltq,.uoAO6IIOeUBMeIIerrflA tlc LtOBJIilgJrO 6bI IIa CTetreHL [oHtraaIIIIu, Bcex SJI€-

lreETOB. ropas[,o CtrJrbHee, qeM aro rroftasbrBalor na6nroAeuufl.
, Octaer:cq trpetrrloJrox{I{Tb, qro B rex cJroflx' rAe o6paayrorcn l(prrr6'r Bo-

LOpoArrLrX 1r{nuli, qu3;ro [oIJIOIqarctqI{x aroMOB BoAopoAa Bo BTopOM cooTofl-

uuunoa6yrxAelll{flH(parteneMeIIEItre,.IeMB.boTocr}epeua-aauegrmeftTeMIIe.
parypbr {a4ena B arl{x cJloflx. flo,(c.IuraeM, npl[ Ha]tux ollrtrqecxgx rny6nuax
o6paayrcrcn HpLIJIbfl rururfi BoAopoAa. BocuonrayeMcs BLIpaffipHtreM xoarp-

{nqueura norrJJoqegl{fl, BLIBe[eEHoIo AJIS I(pbIJIbeB nusufi. BOAoppAa ( [13]'
crp. 162) ts [peAuoJrox(eHnr{, rrro pacfltrpfrroqr{M MexaHtrsMO.M flBJJfrercfl

Melr{aroMrlr,Iii a{{enr lllrapxa

(6)

r4e oS') - paccqr{ral{o ua oIItrH aroM, pe - BJreI{TpoHHoe ;lanneuue, 7 -
reMtroparypa, ). - ).0 -- paccrorHl{e or qeHrpa JlI{Hr{tr (n A), C - tro-

crofrHHafl, I{Meroulafl cBoe 3HaaIeHI{e AJIrI Hamgol:i trtvtHwul, tlro6r,t IIoJIVgtrTI:

rtoarf{inqueuT [oIJIonIeHtlrt oy , paCCtIEraHHr,rii na 1 cu3, Hy]I{IIo yMHO}ItI{rL

o{r) ,ru qncJro aroMoB BoAopoAa Bo BropoM nBaHroBoM cocroflHllrl ,t?). To"lt
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orrr[qecnafl roJrqa B HpblJrbflx BoAopoAIrbIx xnnnii cepvra Eanrlrepa tf trptr

MET Btr[

a)

I{oa(rr[uquer{r rrerpepr{Buor.o rrorJ]orr1cr.urfl B coJrl{equoli arlrocr[cpe olpeAc-
rrrreTcfl oTpr{rlaTeJllHbrMrr r{orraMr{ Bo[opo[a. orrrr,r.rccnafl ToJlIrIa B qacToTax

lronpcpr,rBrroro cucltrpa Bblpa}Laerca cJreIIyrcqIrM o6paaont:

" f;t'P : 5 
,rrrn, (tI-) P"dh , (B)

t;1e 7../ (H-) 
- 

noarfr[nlineur rreflpepr,rBHor-o rorJlor{cllrrfl, pacctr]rrallHr,ri:t ua

olqrrrr ncr,irpanrntrri arol,I Rollopo;1a I{ Ha e/II,II{Irly slreltrpoHHoro ](aBJI0ul,Ifr.

l'Ionullaqun Bo11opo11a B co,,Jllequoit aruocr[cpe ralt tr[aJra, tlro rl (8) uoxtncr

crUrrarr, r?s p0Brrr,rM rloJ]rroMy q[cry aroMoR BoAopoi(a. tr4ltrcrpuponanr,Ie

r; o6onx cJlyaraflx npoBollr,rrcrr no /z-lr,irrcirlroMy pacciioflHl,Ilo rtalnJroro y]loRHrI

or Heltoropol-o Harra,'lr.r)rrolo. fitn pnTia /z 6u[tI Bttut,rcJrclrLI 'cI;IenD, a rart]ne IIJrtl

Tl)ex Brrarrcrulrl i - 
).n nlrnulr IIg 6uni.t Br;rrll,rcJrcllrrl trj llnn paBrIt,rrIFIbIx h.

Be,rrrqrrnrr ltc, t'Ltj tt 7'rsnrr,t rarra6trr.rqr,r ([13], c'l1t. 276) uru corrrrc.rttot]t a'r-

iirocr[cpr,r. 3ua.reuttn C )\ttn nlrltrlii ccplllr Banal,repa [aHr,I raM ntc (ctp. 162),

/,: i(II-) Banro 1{B l'141, n\1) R6rarr,'rcJre}ro no riiopntyle lJo;nr,quana. C)n:ru.tccrtas

roJrrrla B rrpblrrbrJx JIlrIIlrIlI Il B i{nn t}ililtcl,rponanur'rx A). : ). - 
i.n ilplrne;qerta

r]o rrollor\{, rpcrr,ol{ tI tlerBellroM crol6qax la6t. 4 AJII rpex yponneii.

'Ia6..rrrrqa /1

ry (I-IB)

A).:1.644

,i': 
S 

321c!:.t:##,

)-4
*74t
+26

0.{i
0.21
0. 60

0.03
0.06
0.17

0. 02

0. 04

0.11

0.550
0.702
0. 877

0.40(i
0.;10
0.6z18

0.395
0.505
0.632

0.347
0.4/+2
0. 554

0.18
0.31
0.82

,{nr ocranrurrx rnuuft BoAopo[a o1rTllqecgge roJrulu B Tex Hte qacrorax

rrpolopquoEaJlrHr,I r,entaq:ume C. B untovr, [recroM, ceflr,Molu rr BocBMoM

c1on6qax [ar{Br BHaqenrrf orrrr{qecnoft Torrrlrl B rlenpepErBlroM crlexTpe onoJro

pa3I[rrHr,rx nvlJmfi..

Mz ra6t.4 l]trgtto, rrro r{a rex ypoBr.rflx {otocr}epbr, r[e ri""P uueet 3na-
qeHrre oxoJro 0.5, npr,rnrn nw:rlwft BogopoAa lluerct tll oItoJIo 0.1. I{porue toro,
B cBFTBI{ c pocroM reMtreparypll I{ creIIeHI{ noa6yxrgeruu Bo[opoAa c rny6uuofi
noar[$lrqraenr ceJIeRrI4BHoIo rolJrotqeul{fl pacret 6lrctpee, ueu xoer[{uquenr
rrorJlorqeutrfl B IIelpepLIBIIoM CIIeItrpe, TaIt qTo ItpLIJIbfl nwwvtfr. nogOpoga o6pa-

ByTOTC.E B caMr;Ix HIIBIIIIx {Oroc{epnrrx cJlofix. floeu1ulvloMy, B Srux cJIofIx

reMrreparypa {aneraMerrbrtre 
*, .reM {oroc{epu, orqero ufi)rurenr,me uHpr,IJILtI

JrtLHvrfr- BogopoAa n {axene rlognflrbr rlo cpaB[IeHr{ro c {orocQepofi.

* Cu., uanpr.ruep, [13], crp. 316-317.
'1 1 rtas. r(pr,rMcH. oocepBar. r., xr 161-
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I{ro6r,r [o[cqrdrarb noiluqecrBeuno paarrtrqy reMtreparvp B arnx cJroffx,
ueo6xo4uuo BaAarBcE namofi-nu6yAb Mo[eJr],ro aruoc(feprr. Bocnonrayeucx

vflporqerrHofi uogelrro, n noropofi [peAr]oJraraercfl, qTo BeJrtrqErla ,2u : 'I- -' xv
: const; rorAa pemeELe ypaBHeEtrfl trepeHoca [aer Bbrpa]r(eHr4e Ailfl Beiltrqr4Hbr
rIoToHa a 4annoft qacrore BI{yTpI{ JrfrF.Z.fr orHoctrreJrr,Ho troTor{a B coceArreM
EetrpepbrBHoM ctrenrpe ([13J, ctp. 137)

be+a\qv t++lrf
rv:- (9)

bntasf!- t+n,*!0"

Mu uauepaeu, noo6rqe roBopfl, r{e rroTom, a llnTenctrBuocrr,, o[Har(o, rro-
cxoJrbny (fanen rraxoAtrrcfi He oseur, traJrero or qeurpa AtrcHa r{ r(ouryp Bo-
[opoAubrx tu:uwia cra6o BaBuctrT or paccrosHtrfl oT qeurpa, ouz6xa 6yger
EecytrIecrBessoft. BenuqrrHbr av v br flB]llflrorcf BAecb noa{$uqueuraMtr pa3-
Jroxteuufl {ynnqnra flnauxa Br(T) : A, f brtrs"np /Aeraercs npeAnoJroffie-
Htre, qTo TaHoe pasJlo)fielltre noSUoXtUo)

t",=J/fi-,j-. (i0)

Ifpeguotroxte[tre '{v : consL rBJrflercr, noo6rqe roBoprr, Becbr\{a rpy6r,tr,r;
Ha caMoM [eJre Iv pacrer BMecre c pocroM rer,rneparvprr n rny6r, Cornqa. 3ua-
qeHrr Iv lrJrr FIB r A). : I.64AAaHbr B [eBrrrorvr cror6qe ra6n. 4. O4naHo nu-
unu o6paaylorcr B cpaBHI{reJr6Ho rorrnor{ cJroe, rroaroMy ranoe rrpeflrioJro}fle-
I{ue He Mo}r{er BI-Iecrr{ 6ontruoliorur6nu. IzIa Ta6nuqr,r BrrAIro. qro, rtoltAa rvrienP

trBMenrercfl or 0.51 4o 0.65, ljv AJrfl IJB nplr A). : 1.64A r.reueusercfl or 0.,3

4o 0.8. Bonee roqFro a{{exruauoe BtraueFrue "4v Mo}r{Ho o[peAt,ilurb trB catr]{x
RolrrypoB ilanntit, orAeJILHo Ang xamAofi Jru]Hr4v, rr trJrf nantgor,i AJrr{rrbr BoJrrrBr

B trrulrerrm. tr{cnolrsya (9), crpolrru [Jrrr r(a]r{Aoft tmsww rparlrum BaBr{crrMoclrlr
7'v or Tlv r4r BareM nepexoAr{]\{ or Ha6JrroAaeMErx sHarreuvit ru (t}rur. 2) n {oro-
c{epe rt 1r. Cpau.reuue [oryqerrrrbrx ranrM o6paaolr ena.reuuli "4v AJra Jt:atttrur
Hg c BbruucJreHHr,IMI{ (ra6n. 1l) uonaarrsaer, qro npLrJrr,fl o6paavrorca Ha rJry-
6us.e 

"f;"'P 
: 0.5-0.6. flpuuan ary BeJrr4rrtrHy, onpeAeJruM rrptr rroMorrlr{

ra6t" lt rny6uny /2, na xoropofi n ocnoeuom o6paeyercfl Ra)r{Aarr Jrvnr-fl; rrpr4
troMonltr H{e ra6r. t3 ([13], '.lrp. 276) onpeAeJrr4M bu/au \n.n mamgoft JrnH?ru,
ucrroJrbsyfl cooTrromeEtre

bu r dB (T\ dr
-j--ou B (T) d7' dr '

1

Onarr,rnaercfl? rrro 
f oororuoocJra6o BaBUcnror /z,uoaror,ryoun6rtan[,,,enp

Marro cxarr(ercf Ha pe3yJrr,TaTax, 3ro lne rroraabrBaer, qro nlrueftuoe paarc-
xtelrr{e $vuxquz flnasna B rrepBoM npu6lzxrentrtr BoBMo}r{Ho. finn paarnqHrrx
nr.tHttit t:ly6mr-rt, Ea KoTophrx oEu o6paavrorcn, HecrtoJrrno paartrqurr, ilo.

by
sTOMy r{ 

- 
pa3IEqHO AJrf pa3}rbrx rrvErl!|.
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[uQrliepeuqrpyn (9), Fraxolr{M

,1++[{
b\

4+v3

br t bu t
T+'zq"+ %'V;

(r*r, +!r),
A1,, (t2)

(r3)

orHy[a

o,,:_ (l*,'r) ('*,,"?n,)' 
o,.rv 

n,,.2.1b (*- to"+| +)
[Io xon'rypau (rrr. 2 naxoqnr,r Ar rtart paBur4r{y ocraro.rHoit r4rrreHcr,rB}rocrn B

QaHCJrc u n rpo'roc{cpe.

Izlcnomeyfl nar,igenrrr,re Br.raqeHr{rL,", 
+ 

rr Ar,, naxogrrM npr{ uouoqu (13)

Arr,

rv Arrrl pa3il[qub]x nunuit Ir paBHLrx qacroT B Jrr4Htrrrr. tr{a oupeg,ererrtrrr ^{v

cJrel[yer, qro oHo [polopUI4oHaJILHo alr{cJry aroMoB BoAopoAa Bo BropoM HBaH-
ToBoM cocrofr{urt ztj). fler:crBtrreJrLr{o, corJrac[o cooTHortreflrru, o, :r!?)o|'l
,4 (6), a raKlHe npeArroJroH{eHtrro o roM, rrro rroerf(rr,rqnenr r.rerpepbrBrroro
IIorJIoIqelttrfl OIIpeAeJlflcrClI nOIJIOIqeHI[eM oTpIIIaTeIIbIIBIMII I4OHaMII BolopO[a,

1, nponopu{oHaJrLHo ,f;tf . rlpu arou r{BMer{eHr{e n\l) crxy6anrofi eEasrrem-
Ho cyrrtecrBeHHee, qeM IrBMeHer{rIe /er(H-).7, ncnegcror{e DxcrroHeHqr{aJrbrroro
xapanrepa {opr,rynr,r Bonr,rquana, B noropoft, Hax B }ra[eM cflyqae, [oreH-
qnan nos6ylrueHrrfl paBer{ 10.15 a. n. J_[oeromy Mo]r{Ho Earrtrcarb

Ar, rr{i' r , 1,\ , / /iv\ ln Ll,
,r, , 

:^ n) tlfi) =, u \- *): kr . -T , (14)

TAH ITAH

,\1) 
- Rz ^-ttvlkr,o: *b e '

flpu erou 7 npuunuaercrr coorBercrByrorqur{ ypoBHro o6paaonaurr RpErJra
JrvIEzl, a /zv agecr coorBercrByer Jrr4rrurr L,. trLe coortromeHtrn (14) Haxo[trlll
r4Trrepecyoqee Hac A7. OHoE.rareilbrrbre pesyJrrrrarr,r nprrBeAer{br s ra6n. 5,

t
Hr2

c

1

Hu t .6zr

2

0
0.25
0.50

0. 159

0. 153

I .156

0.5
r-r^Y 0.74

L

t, oo.+:,

0.480
0.425
0. 300

0.021
0.01.1t

0
70

141,

40
46
46
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flonnrxenze reMleparypsr o {axene oxaabrBaercfl cpaBr{trTersso ue6ons-
rrrmu. Pagn[rrtre AJrf paBHBrx ttu:r,nfi. ecrecrBer{Ho, ran HaH oHtr o6paayrorcx
B paBHBrx cJroffx. /{ononruo BHaqureflbHrrfi paa6poc orqacrr o6r.scssercs
HeyBepeEEbrM orrpeAeJreur{eM r,rs sa6nroAenuft uanoft paauocru Ar.

?Irax, na6mogaeurrft nogren HorrrypoB runvft. B paccMorpeHr{oM {anerre
Mo)fier 6srrr o6rscuerr reM, qro npEurbfl rranruft o6paaylorca B rex cJroflx,

rAe reMtreparypa {aHena* Merrbrrre reMreparypu {oroc{epbr rIpI{MepHo Ha

100". y [pyrtrx {aneron cnoft c yMeHbrtrerrHoft 7 uorxer 6urr urxe trrflr{ Bbrme

cnor o6paaoBarrtrfl npbrJrr,eB BogopoArrbrx nvunft, a rloaroMy ouucannrtft e{i .

tfexr ue ua6nro4aercr. Boo6rqe, ecnu {aHel Haxo[r{rcfl AaJreRo or qeHrpa r
BuAeE r{aft cBerJroe rrflTrro, Mbr, B cBflBrt co cuequ{tuqecnuM pacilpegeJreHueM

reMreparyprr n {anenax ([13], crp. 316-377), awglr:v. 6olee ropnqtre crol{.
B arou cJrytlx" Moxrrro o[rr4Aarb, qro nprrurr,r tl:c.mft BoAopoAa n {axene 6yuyr
oryrqeurr cpaButrreJrbno c {roroc{epou. tr4nrepecrlo flByqtrrb zeMeHen[e Ar
B paaubrx draxerax B BaBllcr{Mocrll or paccrorlHrrg erzx c}arenoB or qeuTpa,

r{cfioJrbavfl {oroaneHtpl{qecnyro Mero1lrr(y AJrrr yBertrr{eu[fl ro.rHoctu. 3To

,qacr BoaMolr{Hocrr, olpe4eJrl4rb paalrocrB reMtreparyp {ranena u rfotoc{eprr
Ha paBr{brx rny6nuax, orleHrrrb rny6lruy cJror c rrour4xreHl{oft rerrtuepatypoli**.
O rorvr, 'rro ranor,i cnoft uvreercfl, roBoprrr uaftgeunoe n $ 2 uo JrtrHI{fiM }r{eJIeBa

cooTuortreHlre Tnoa6,6ar { 7noa6, Sor . IIpanga, reMleparypa r{oHl{Baqr{r4, orrpe-

l{eJreH}rafl rro Jrr{rrrrfM }r(eJreaa, u rfaHene 6onrme. Ho aro Mo]r{er 6r,rrr peaynt-
TaroM geftcruran lroHrdayrouero u3ilyqeHran {noxnyJra; pacrloJro}neHHoro Hal

{amelou.
Bsrpaxtarc r'ny6oxyro 6narogapnocts 3. P. Mycrerrc Ba ueHHr,Ie yr{aBaHlrfl

rrpr[ BbrrroJruenr,ur eroft pa6orrr.
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1\IiAi1r!NrrIJt ]]AVIi CCCP
I,I3B]iCTI4fT ITPITI}{CHOIt ACTPOOMSI4qDCITO'I

ToM XI, 1954 r.
OBC.!]TBATOPI,iI,I

H BOIIPOCY O MEXAHI{3MB CBEIIEHI,I'I OJIORT(YJIOIJ
B JIIIHUflX H, u K,

9. 1'. lll11c'me.ott

J3 uacronttlei,i pa6ore paccual'pl,rBacrctl poJrb pcno,lr6ulaqlrft l cnc.Icnr.rrl nuuufi II, u Kn
olrer{rlla t}norixyuon. flortasalro, tlro Irpu lraJrrrtlrrr.r oAur,rx roJrr,tio penou6utrarlufi encprug,
lrS.iryrJaeilrafi D ,Irllrl]I1,r 3706 A, AoJrrr{ua 6r,trr fic ra Nlrrot o l,rerrbrrrc D}reprurr, u3Jry-
tlaer{oii tr irl,Itllru }Ir.0ro rlporrrlropoqrrL'rra6rrrolerrrr}trr alllopil- Jrr,rrrr.lfi 3706 r 3737 A rre
ITOIIaBLIBaIOT lr LI It a Ii 0 1' O U3JIyrIOIrlIfl; C,rICAOIlaTCilIrrO, itCXaIrIISIrOtI r[fOntfy;rrSlOrO
clcqcrrl'rrr 1) Jrrrlrr{flx H2 u I(, uo ,rrJrrrro'r'ol poriou6mrarlur.l. Sror pcBvrtrar corJracyclca
c 6o,nee palrflI,rrrlr RriBoJ(arrrl aBl'opa [1, 2], rltc..liln]r{o rrorta3olro, t11.g Mcxalr4aMo}r cBerrcnrrfr
tll,,rorirty.,ro.u Il Jrrrrrlrfl-\ ll, rr I(r rrrlJltrcrr'fl rncrt'r'potrtrr,ri,r 1r4ap.

B npegnapnreJrr,uol,r coo6rr(er.u,rr,r It j, a ,rarur{e B 6oJree rolpo6uofi pa6ore
[2] anrop npeAcraBI,tJr apr-vMe]:rrbr R no;rrr,By roro, rl1s MexaHr4BMoM cBeareHufi
rfnoHnyrou B JrlrHr{fl,r fI, n K, rrBJrlcrcrr BoB6yrr{Ao]rrrc aroMoB Ca-F onenrpon-
r:rrrr\{ yAapoM. Ilarrportrn, perroM6nuarIur,r rre AoJr}liur,r lrrparr, 3Aecr, clroJr6r{o-
rr[6yl(b l]rraarrrrcJrbrroii poJrrr,

Vrneprnleiu{c, 111'9 r{exa}rr,r3MoA4 (rnorrxytl,noro cBeqer{t,rn n FI, u Kr-
irl4lrrl,Iflx FIBJrflIorcfl IIe pcl{o},I6rrrlaUurI, ocIJoBbIBaJrocTJ B yrtaBa}rrrblx pa6oTax
rra cJreAyrorleM:

a) B cnynae rItICTo penolt6nuaql4orruoro nrexarrlrBrvra Jrr,rrrrrrr II* no (ir<trr-
(yJIax 6urna 6t,r IIa rl)l,I rroprrAr{a flprlo .[r,r]jrut.r I(r.

6) tltrcno ltBaHrou, I,I3lyrlngtr orx t!;rortrtyrratrrl n T[, n I(r-;nlrrrr,rlx or{aBr,IBac.f -

cfi SrraqtllTcJlbrro 6oIlIIIu\,r, .ICX,r CIreJ(yeT rta pcrtom6r,rrrarl.rroriHbrx pacrreToB.
Mr,r npr,rno,t(I{M Btrecr nonr,rrli aprvMe}Ir 1r noJrb3y cr{aila}ruoro. Paccuorplrlr

Illlollrr pel{oM6r4HaUI,Io}I}IrrIr,i [,IexaHI{Br{. Ilarleir aaila.reii 6ygc,r: cl.ranrre}rr4e r4}r-
'r'crrcr.rlrrrocrei,r nrrr.rr,rii 3737 n 3706 Clar, o olrroii crop0r{6r, u rzrrrrrli FI2 11

I(r, c llpyror:i, c.Iuratr ocrroRrrBrN,r McxarrlrBN,ror\i oBc(rerrr{e pexoru6r,rnaqru. O6-

l)aTr,llIcrt I{"r.fI DTol'o rt cxoNle yponncii aror'Io-Li (]l{rrairil(J,r r,to}:rr4itoBarrH.ot-o rtaJrBqr4fr.
I{ax,quit eJrer{rporr, BaxBa.16rBaertr;rii ria ylloBCrrb 52.!"/r, l(oJr}r{en rorrrac

)rro onycKarrrcfl Ira ypoBeHb 42P,1, vnn ypoB0r.u, 42f),1,, Repoarnocrb o6or,rx
lTcpexoAoB rlo nopnllrry ogr,rlranoBa. f[anee, Jrerrro ]roi1crrlrrarb, rrro BepoflTHocrr]
[epexo,[.OB C ypoBIIfl 52S,7, RBc]lx, no cpauHel{I{Io c nepexoAaMlr Brrr4r3, BecbMa
\raJIa, floeTotvly rrplr lraJlualr,l4 CTaUI4oIrapllocTlI l,rolltuo Crlt,IltaTrr, rtT0 ltal1Ablii
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SaXBaT SJIefirpOHa rla VpOBeIIb 52,S'7, Be[eT I( IlSJIyqeHllIO ItBaHTa I{JIII B qa-

crore JrI{Er{il 3737, I{JItr B qacrore JTI,IHITI 37064.
Paccrrlorpuu renepb BaxBarbl gJrenrpoHa Ha ypoBelrb 42P"1,urilv lPP,l,.

flouar Ea ypoBeEb 42P,1,, sJreHrpoll Mo]fier onycl{arbcr trJII,I Ha ypoBeHL

425,1,, EJru Ea ypoBlrrf 32D"1, u 32D"1r. flonae Ha ypoBeHL 42P,1,, sJrexrpoH

MoE(er otrycrl{Tb0f I{JII{ Ha ypoBelIb il9,1,, I{JM Ha ypoDeHb 32D"1,.

OAuaHo B o6oux crysaflx Eau6oilee BepoflreH rlepexoA EJIer(rpQIra Ha ypo-
BeHr,42S,1n, Ftporrle roro,ralt E{e HaH Ir B rIpeAbIAynIeM cilyqae, [epexoAaMu

c ypoBEeft 42P"1rv 4zPr1, snapx Molr{Ho upeHe6peqb. tr4lta're roBops, B cra-
qr{oEapr{oM cocrofrr{r{tr Ha}fiAr,rfi 3axBar aJreHrporra Ha ypoBeHL 42P"1, colpo-
Bo)fitraercg s 6orr,uuHcrBe cilyqaeB rlopexoAaMl{ Ha ypoBeEr, 425,1r, coBAaIo-

qtrMr JIIrEtrro K; Hamgufi SaxBar sJreHrpoHa Ha ypoBerlb 42P,1, cortpoBo}It-

naercg B 6oJlb[uEcrBe cilyqaeB rrepexo[aMtr Ea ypoBeHb 425,1,, cogAaIonItrMI4

JItrTIEIO H.
Tanurrr o6paaor,r, flprr rraJrr,rqrrtr rrr{cro penoM6r4Haquorruoro Mexa]rI{BMa

MhI [o UETeHCTIBHOCTU paCCMOrpeHEr,rX rr{Errii Mo}r{eM Eerrocpe[crBerrHo cy[r{Tb
O IItrCJIE SAXBATOB IIA COOTBETCTDYIOIqLIE YPOBHI{ II, HAO6OPOT, PACCqITTI,IBAfI
BepoflTHocrtr saxBaroB aJIeHrpoHOB Ea ypoBllu 52S,lr, 42P,1, fr 42P,lr, MolI{eM

AeJrarb SaHJlroqellrrfl o trpeArloJraraeMofi ullTeEcrlBHocrtt JrtrF'Z.fr. H2 , Kr,
c oAEoft cropoHbr, v lrttlrrrft 3737 n 37064 c Apyroit. Taxuuu pacqeraMr{ MbI

cefisac u BafiMeMcfl. A uueuuo, MbI cllaBHl{lr BepoflrtrocrE saxBaroB lra ypoBel{b

525,1, t ypoBeEL 42P,1,.

B cooreerc:rBr{r{ c ([41, tfopuyna (8.25)], q]ICJIo BaxBaroB Z$.o., conePmarc-

rq?Ixcfl B 1 cex. s t c\a3ua ltaxol"{-rll{6o ypoBeHb /rr'-paa Eontr3oBalrnoro aroMa

MO}I(HO BAIItrCATI, TAI{:

z'a. o

/ m^ \ol:,e rlr+t n" (#.)'" .[ {u,)n,
0

@ /rv
t. _-

\ 1fr,;,,', '''" .1,

J
!__

., .@

,fr; \ (/r,),v,e
I

va

tue0'

-@urd.a, (t)

r[e 
s -. ,.vzlt2

(PJr,: afu,'(k")* (2)

eorb noo{{trqI{eHr {oropenorvr6uHaqrft IIa ypoBeHb k, a (k")1r - Ho3{SuqreHr

lpOroanenrptrqecxoro IIorJIoIqeHtrfl c ypoBIIfl &. Octanurble o6oBuaqeHtrfl cM.

l4t.
Vponuro 52,5,7, usr trptrIItrItreM trHAefic &, yponuro 42P,1, r.E.\eHc i. TorAa

xr,lt
trFrrr"

z&., 
- 

8',"
zk'n 8t 'i

(3)

-4au

t\E X7,p, Xr,i - al{eplllfl cBfBI4 coorBeTcrBeHHo ypoBHefi 525'1, w 42P'1,, rlplo-

nar f,r,k - hur; Xr,t : h\t.
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llpu nepexoge or ?, rt v Mr,I BocnoJrr,BoBaJrI{cb o.rcn.ltAnofi r[opntynoii

.T
21 : 2nLsU' I t.r,k (i) .

flnr o6onx yponuefi $25,,, tt 42P,i, ct&Tr.cruqecltue Beca

(4)

8',t' : 8',i:2'
Ocsonuofi Borrpoc, BoBHr{Raro[Ilrri upu rrpuinoHeHura (3), Bro Borrpoc o

rtoe{{uquerrrax rrorJrorrleHl{fl (fo,),, , (/i;)1. finn noo{{IrqueHra +orooremrplr-
qecrtoro [ourorqeHr{n (lq)i c ypoBHfr lPP Nr:';- Mo}r{eM B3Frr], pesyJrbrarr,r r(Bar{-

roBoMexaHllrrecnux pacireroB [5J. flnr yponun 52Jy, coorBercrByroqr{x pac-
.reToB He trMeeTCf . oAsalto c HecoMHeHHocTE,ro 31oT ypoBelrrr y)r{e B SHaarr4TeI},-

r{ori cretreHl{ Bo4opol(o[o4o6rrbu;r, u6o on [ocraroqHo yAaJreE or ocFroBr'roro

ypoBlrf 425,1,. B [ansor,r crytlns /Irfl tlrrcroBoro sHaqelrwn (ku\7 l\{LI r{o}I{eNI

B3FIrb Cpasy lne 3a rrpelerroM (r. c. gnn aracrorEr v =,'r1) SHarreHue 10-17 cM2

n [pIIIIflTt,, aITO C pOCTOM TIaCTOTLI BeIIItIUHa (/tr)r y6r,rnaeT rtart v*3"

I4r.ia.re roBopfl, rrpr{Mex{

rprrqeM ko : lQ"tt 
"*2.

O rona, qro BeJrr{qtrEa tr. He Mo}Her BaMerr.ro orJrr.rqarr,cfl or rrpr{rrfrroro BHa-
t1s11p1s {Q-12 crrz, ronopnr ro, qro AJrrr ypoBr'rfl 1r2P rtoo{{uqr4errr trorJrorqe-
Irr{fl rrptr \ : \i TartHte 6rugon n J.0-17 cM2.

flpu uponegeur{rr pacqeroR rro Qopuyre (3) urr nprrHrJrr{ trJrfl pJrenrporluori

rer{neparyprr Tu Brrarrerrr{e 7500'. Boo6rqe }r{e BaBr{cr{N,rocrr, oruorrreHnn
Z'i r, Zb.r, o'r 7" necrua cra6a r r,ral,rcrrenre 7'" or 5000 go 10 000'meHfler Dro or-
HOlreEEe JIUIUb I{e3Haq[TeilbHo.

tr{cnorr,eosarrlde Bcex yrra3arrrrLrx [aHrrbrx rrprrBoAr{T H cJre[yrorueMy peayJr6-
x'ary:

Z$.r: Z$.,'= 0,5.

C upyrofi cropoHr,r, MDr Rr{[eJrr4, rrro rrpr{Mepr{o J]rr[rb rroJroBr{Ha BJrer(TpoHoB,

3a-\BaTr,rBaeMr,rx Ha ypoBeHr, 525, t,, cosAaeT rt3ilvqeHr4e R Jrrrrlrru 37069;
ocraJrr,r{bre aJrer{Tpor-rrr orrycxarorcrr rra yponeHb 42P"1,, Cneqonarerbrro, or-
apaBJrfluctr oT rlrlcro pexolr6i,lr'raL(IroHrroro MexaHr{3Ma, Mr,I Mo}HeM crIItTaTb,
rrro rtoJr[qecrBo rrepexo[oB, coaAarourtx no rfnoruryJre raarryqeune B Jtvrta.r4

3706A, AoJrlr{Ho 6r,rrr npn6nlrstr{reJrlTro B qerbrpe paaa Meubme qldcra nepexo-

AOB, COSAarOqr{X rr3JryqeHtre B Jlr,rHrrU FIr. Tax naH B oSoux cJryqafrx BeJrtrqr{Ea

HBar.rra oAr4HaKoBa, ro )Re caMoe oTHorneHr{e (1, : 4) AoJr}nHo co6IroAaTbc-fl u

AJrrr Brreprllfi. trilna.re roBopFJ, rrpr4 rrr[cro penoM6uuaqrroHnoM Mexaur{B}re Jrr,r-.

rn{rr l{3JryqenEFr 3706 A AoJr}r{Ha 6rITs ncero B rrerr,rpe pa3a oJra6ee Jrrrrtt[r4 H.z.

Concpuenno auaJrortr{quo o6cror.rr AeJro c JrrrHr{flMr,r FI. (), : 6563 A) u P,
0. : JB751A) pexou6ulrarlraorrr{oro cnenrpa r{3nyr1sg14u BoAopoAa. tr4enecrlro
(crr., uauprainep, [4J), uro B JIaHr.roM cryqae eHeprr{rr [3Jryqsuur B Jr:rr:u:u.u P,
rJe HaMrroro oTJrr{qaeTcfl or oHepr}rtr, zsIyqaervroii n nnnun I-Io.
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CAenanr-rr,rri IraNrrI ToJrr,no rlro BLIBox, o coorHoIIrelII{I{ aHeprrLii

E(IIr) : E(3706)=4 MI;I AoJrlItlILI corocraRlrrrr c pe3)/Jrbrarar,ru ua6rrogeruri1. lln
aroro Ha 6onsruonr crreh:rporpa{ie o6cepnaroprll (liorol-par]rrponanucr (n 1952 r.)
cnenrpr,r tploxHyron paallrurror,i r{rlrcrrcrrtsrroc'lrr. aho6r,r rra cHrrMael,roii u;ira-

crl{Hne [oMeqaJrr{cL oIlIoBpeMeIrHO Ju{IIrIrr I[, u rttulrs 37064,
rfororparfr,rpoBaHr,rc ilpor,IBBoAI{Jrocb B nel]Borr noprrllfic c gucnepcrrer:i

-2.6 A/uu. I4ay.1s1rrra BCex cler{TpoB rrorraBaJro, rrro llairte B cJryrraflx Becr,Ma

6onr,uoii rrr{reHorrBrloc'rrr nuulrri II, lr Kr, [BJryt1s1111s ]r.rrrlHl{flx 3706 u 3737A
rroJrr.rocrbro orcyrcrBycr. B xa.recrne npIINIepa [plBCACIra ua {lm. t ogua tra

{ororpa{uii crren?pa r[lorrrtylon.
J4a cHaaanuolo cJrc[vcr, arro gericrnr,trerr,rlo penou6rrrraquoHHEiii lre-xa-

rir{BM ,qJrfl nuantft fI, rr K., }Io rrrpaer crtoJrr,r{o-Hll6y;tr, aua.ru'rcnr,uoii ironrt,
,(axre npu orEoilreHrrr,I /l (3706) : E(I-Ir) =:0.01, ro cclL nprr Brraqr,r'r'cirlHol{

yx{orrrrrxerrrr[ ]]cJr1,r(r[rrrrr /t'o npornn nplrunrort (10-:17 cn2), ]rLI il{orJrll 6r,r l(ln
fprllrx tfroHrtynon, rl(e caN,ro E(IIr) Aocrarorrl{o B6rco]io, o6rrapvnir,rtrr i{3Jrvare-

Hr{e n JllrHurx 3706 r,r 37374.
Blrecre c rctrr, rian Jrerrio uorta3arb, eoa6yinlerrne aroNIoI) arrcrtrporlrrrll{

yAapoM AoJrlHrro 6r,rrr IIln ypoBr{a 52,S,7" 3rr&.rl'Ire"rrr,H0 r,rcH0e arfr[enrlrnnr,lu,
qeM AJIfI yponuefi 42P"1o rt 42P,1,,

CyAn uo BceM AarrFnrlnr ([2J, crp. 36), a{QeHruuuoe cerreurrc coyi(al]e}rr.rrrNrrr
gnn nunuii ltl lt K Aorr?r{Ho 6r,rrr noo6rqc aHor,raJlrrlio 6onrrul,rnr, Bo Rcrrio\n
cJryqae lla olIrH-ABa rlopaAlia 6otrme, rIeM cerleHue [lrrr ncpexoAoB 42Sr/" --
-> 51S,7,. Itpoue roro, rerrreparypnr,rri r[ax,'op

(7)

[oJr]r{e}I 6r,rrr, gna ypoBHf 52rSr7, SHatlureJrr,Ho Merlbrtre, aIeM, cKa}r{eM, AJrfi

ypoBufl 42P,1,, u6o paann.rr{e Me}ruy ertrMr{ ypoB}IrMI{ cocraBJrrer onoJro'

3.5 o. n. Cne4onareJrblro, orcyrcrBrle BaMerHoro [BJryrlsHug n nuurasx 3706
w. 3737A rle rrporrrBopeqr{r MexaHr{BMy noa6yrxnenun yponueii aroMoB Ca+

9JreHrpolrHr,rM yAapoM.

Taxuu o6paaou, Mr,r rrMeeM Terlepb rpr{ coBepltreHuo He3aBI{cI4MbIx AoHa-
aareJrbcrBa roro, qro peHou6uuaquonusrfr NrexaHIr3M B cBeqeutrI{ rpnoHxyroa,
He rrrpaer trnn rusur,i I-I, ra K, cyrqecrBer{Holi ponu. Flanporltn, xan 6r,rno no-
HaBaHo n [2], MexaHIrBM noa6yrxgeulrs aroNros Ca+ B Jrr{Hllflx I-I u K enen-
TpoHHr;rM yAapoM HaxoArrr ce6e nonnoe rroATBepH{AeHr{e r{ c noJrr{qecrseunofi
cropoHr,r. B coorsercrBl[I{ c DrI{M cJleAylotuafl Balaala (uauxu HaJrburreBrlx

tlroxnynon [oJr]HHa cocrorrb B roM, .1106rr uo na6rrogaeMoMy ]toHrypy
I-I, u Kr-rrurafi ra ero rraMeHeHrrro Ha colruearHoM Allcne Haiirfl BHyrpIr {ron-
rtyJroB pacllpeAeJreHtrercMneparypr,r, aJrer(rpor{}Ioro AaBJleHIrfr r{ T. [. c rJry-
6vnoft. ,{na aroro Hpafrne Heo6xoAr,rMo nairru arftlenrunuoe cerreHre noa6yni*

[arou{r{x coy[apenuft A,Jrfl Jrr{Htrft I] u K.
ttpoue roro, AJIfl ortouqareJrrHoro [oArBep]rr4er{rrfl pe3yJrr,Taron uacroarqeli

pa6orrr, 6uno 6rr secrr\4a Balr{HrrrM orrpe[eJrrrrb noarp{uquent rfotoenextpn-
qecxoro [orJroqeHrrfl !;ilFt ypoBHrr 52,S,/,.
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1. 3. P. M y c r c n r. .(AH CCCP 82, 2t, tgb2.
2. 3. P. NI y c r e fl r,. ?Ias. ItpuucHot acrpo{ra. o6cepr. g, 2b, !,952.
3. W. G r o tr i a n. Graphische Darstellung der Spektren von Atomen und Ioncn miL

ein, zlei und drei Yalenzelektronen. 1928.
4,8. A. Am6ap4yuru,0. P.Mycreflr,,A.E. Ceseprr,rt,B. B. Co-

6 o r e r. Teopern.recxax acrpo{zerxa. l'ocr:exrspar, l,gb2.
5. L. G r e e n. Ap. J. 109, 2Bg, Lg4g.



AlrAnEMI4fl HAvlt CCCP

TISBECTIAfI ITPLIMCITOfi ACTPOOII3?IIIECItOft OECEPBATOPl4IlI
ToM XI, 1954 r.

CIEHTPOOOTOMETPT{TIECHOE I{CCJIEAOBAHIIE
HECnOJTbI{r,rX TP0TyEBPAHTIEB r{ BOJTOT(OH

B. JI, Xontto6& 1t, II. If. Ifcosctpoocr,

B pa6ore trBrrolr(eHbr peayJrrrarbr r{Byrreni.rr clrcnrpoB 13 upory6epalrUcr I,I'J'pcx Rorlo-

fiorr B Jrrrrrrrfix 6arr,ueporcrioii cepnr,r rroAollo/{a. Onpe4e,nenr,r qrtcra arorfoB xollopoAa
ts 1,per6eM, qcrBepror{, rrfiTor{ rI rrrccrou noa6yxtTlerur[rx cocroflrrfixx. HoIlT ypr,r lltttrli I-Io u
lFiU E.trri serr,rpex npory6epanqcR r{Byqarrrcb nogpo6uee c {eJrE,lo olpeAeJrerrrra qtrceJr arot\roB

tso Bropolr r{ rperbcM BoB6yixAelr.rLrx coororrlnrflx. B rtorrqe pa6oru nponcAeno cpaBaerlr,Ic

ua6,,uoAeur-rr,rx ocraroinLrx r'rrrrer.rcr,rBuocreii soroxoH (r qeurpe ntrnnii Ho u I{r) c oc'ra-

roqrrrirMll r{lITe]lCrrBrrOCrfrNIr,l, BLIqr.rCJre[[rJr\III nO r]ratrVeOrtIIII xapal{TepI,I0TI{I{al[, onpcAe-

scr{rrhrr{ rro cnclirpax{ npory6epatrrlcn,

1. fla6uIo4areJrr,Irbrii Nlarepl{air u o6pa6orlra

Ha crex:rporeJruocnorre B HoM6r{Haqrrr{ co ctrexrporpa{ior,r (orlrcaulre r{IJ-

crpyMenra cu. [tl) D. P. MycrerleM, A. B. CenepulrM I{ HaMI{ 6lrnlr nonyueuu
a,trenTpbr HecItoilLKEx npory6epauqeB I{ BoJror{ou B JrtrI{r{flx 6alr,ueponcxofi
oepuE. Ycrpoficrno cleHrporpatfa ue rlo3BoJrrler [oilyqarr, cleHrp Bo Bcex

$vEfrfrx oAEOBpeMeHHo, troAToMy cneHrp cHtrMaJIcfI IIa Tpex IIJIacTI{trHax tre-

rrocpeAcrBerlHo oAEa Ba [pyroft: t) H", 2) I{p, 3) I]y, I'Ia, H". flpu rrgupo-
Barrutr Ea lqeJrr, cfle1Tpor.pa(ta cranunaob IIo BoBMolI{HocTIt o/IHa I{ Ta }fie
qact, [pory6epanqa. B na.Iecrne crar'IAapra {ororpa{upoBaJrcrl clenrp qeu-

'rparrbHofi sacrfi coJ]HellHoro [r{cHa c roit }Ke 3Hcro3aqflefi, uro m \ilrr trpory-
Sepauqen, ocfla6reuur,ili n nynruoe qtr{cJro paB rrptr [ol\'Ioqrl HoM6uEauuI{ [ror-
roBcnux uer,irrpamnr,rx {urlrpoB NG7 u NGlr *.

B o6pa6orHy rre 6r,rJrr{ BnJrroqerrrr apyrlrr{BHrre r{ artrraBlrbre npotySepauqu,
a raxlr{e npory6epaullbl c IIocuMMerpI{qIIbIMtr ItollrypaMrL JIlrHLrft (ta6n. 1).

,(na upory6epanqer JS 10, !7, 12 I4 BoJroItoH EMeJrr{cb rax}r{e rlprMble

{rororpaQuu, uorryqeuHi,Ie c uHrep+epeHUI{oHIlo-[oIIflpIIsaUtroHHLIM t[unrrpou
[21 v.nw Ha crexrporerrnorpa{e t3].

o6pa6orma crrenrpoB 6r,rna uporeAer{a rpr,r lloMorrlrr caMoperrrcrprlpyrcqero
Mmrpo{oroMerpa MoJIJIfl u r{ioroanettrpuqecHoro }'II{l{po{oroMerpa Ueftcca.

* flporycnaervrocrr ([rnmpoB B trByqaeMr,rx o6uacrsx cnexrpoB 6panacr ua na6opa'
TOpEr,rx otrpeAeIreHtru.
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'fa6nirqa 1,

L

2

4

5

6

7

8

9

t0
tt
72

13

t7.rx
t5.x
16.X

tt.x
zr.VIII 1949

!948. .

flpory6eparrrltr

i lI*, IIo

lld , IIY,

I-Ie, LIY,

IJO, HY,

Ild, IJs

rld, Hr,
II,, IJY,

Irc, Il9
II(3, IIY,

Ii,, IIB

II4, IIg
IId, LIB

llo, l[9,

H6

Hs

Hs..

H"

I{a

LT6

IIY, If6, il"

11.VIII
L2.VIIi .......
21.XI 1950

28.Xr
28.VI 1951

t7.vrr.
27.ytfi
27.tX .

1 20W
_18W
-F 1r0E

Bonorirrtt
I

II
III

3.Vrr, 6.vrr 1951

12.VII, t3.VII 1951

30.VIII, 31.VIII, 2.IX 1951

IL

Hd

Hd, HB

+45

-16
+37

98 lla6nroganocr, B
Br,rAe npory6epan-
ta: 2B.VI 1951

i7.vIr
27.VIII

tj8

JO

IIoc:re ytlera pacceflIrlrolo cBera I{Jrrr npory6cpaHuer 6brJrrr HairAeHr.r rroJrr{bre
olleprurt r4B jryug1114o ,ro t[opnryne

Eir,: fiAr*Nrhrr,, (r)

r[e /tr, - 
rrr4cJra aroN{oB ua uoa6y;ngeHrrrrx ypoD]rflx (npi,rnegeuH B ra6r. 2),

W - axuwsaJrelrrlrafr mllllr,rua nr,rnr,tfi B arrrcrpeMax.
IIPNNEgEUULIC aHAaIEHITfi N3, N4, N,, N,,llellJloxo CoI[acyIoTC'T c /IaI-II.II,IMI{.

roilyileuHr,rMr4 trB ua6rro[egr4ft 3yfinosa [1r] u llnearllrir,rna [5].
Bea gouorrurreJlblrrrlx npegironorHenlri,i orlrocureJrr,Ho q)ratrrrecxr{x ycJro-

nuft r upory6epanqax IreJrtBfl orrpeAeJr[r6 {rr.{cJTo arorroB Bo BropoM nnarrroBoM
cocroflHrlr{ tro rroJrr-roMy rl3Jr}r19g1416 D Jr?rr{r,tflx 6alrnieponcnoii cepralr. Snase-
Htrf lv3, orrpeneJrerrHble fro r[opuyne (t), 3aur.r]Herrbr rr3-3a [,yrrlccrByroulero
n upoty6epaHuax caMonorrorqeHnrr B Jrrrulr{ }To, ua arro ygaBrrrBaJrocb pauee
t6I.
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Ta6rr.rr1 a 2

1

2

J

4

5

ti

7

8

I
i0
1,7

12

13

r .31
2.8t1
,1 .95
0.96
0.99
I .51
1 .58

o -ss
1.tiO
4.t0
0.91r

0.0472
0. i010
0. r780
0.0340
0.0350
0. 05/10

0.0566
0. i.l 90

0 . 0317
0.0a75
0. tzr80
0.0342

z. os

1.40
1 .10

1 .00
2.30

0.28

o. oosz

0.0027
0.0021

0.0019
0.0044

0.0005

1..34

3. 59

Z .4IL
.t aq

4.04
2.18
4.94
0. 86

0.0012
0.0029
0.002{)
0.001/r
0.0033
0 .0018
0.0040
0.0007r.oi

,t 2a

1.04
1.16
4. JO

0. 57

o. ooos

0.009r
0.0070
0. 0078
0. 0306
0.0039 l.t2

,I{nn onpege,rre}rtrrfi Iy'r, Iy', ],r lV4 N,r,r l.rorloJrrr30Banr.r trau6onee IraIe]I{lI6Ie r{o}I-

rypr,r Jl{rrllii uporl'6epaI:IIICR N! 10-i3. (l a'Loii qeIr,lo creltrpl,I srllx rllory-

af
prc, 1 I:la6aroAeunrre (nyHrtri{pnar nlrnrn) u trCnpaBJleilur,re (cunom-

naa nrnna) Hollrypbr rnnrrt Ho lt IJU noronna (fi)' t rrf trpory6e-

Paaqa (6) .

6epauqen, a ral(xte BoJIoItoH 6nrnn nonneplHyrbl 6onee [era:rbuoft o6pa6o?He;

6rrnu nnegeubr trclpaBJrenrfl Ba I{rrcrpyMeuTaJrbl{r,Ift fior{Typ tr 3a pacceflHl{brfi

CBET,

Jlnr1trn FI, n upoty6epanqax HacroJlblto mllpo11a (nonuaa IIoJIymupIaHa

0.8-1.0A), uro r{HcrpyMerrraJrbHbrir noHrvp r{a Hee [paxrtrqecnu rre BJIIrrer -
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I I

0. 98
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000it

Cpeguec



YIIET IIHCTPYMEI{TAJIbHOfO ITOHTY[]A .IIsMCII'IET NOJIYItrIIPI{HY EE [P}I6J1I43I{TCJIbHO

Ea 3%. IIa sce [pyrrle ilurlrrt ccpr,rir rlrrcrpyMerrram,nr,rit no]rrvp B.rrr{rrer BHa-
iIIlTeilbHo.

Ilaccegnnr,rii cBer ran)fle rvrilJro IlJrlIrrJI Ila rtoHryI) Jrr{Hrr}I IJo,'r'an nari [p]r
{oTorpa{lrpoBaHLIrr cnenrlla ttpory6eparrqa gr,rcrt Cornqa Baroparrr,rRa,rrcfl

Ha rqeJrr{, rr elo [pflMoii crrer B cneltTporpar[ ne IlonagaJr, a opeoJr rro cpaR]rcrrr4ro

c upory6epaHqeM oareHL cna6. Itonr]llr,r JrlIHr{}r I19 npory6epaurlen lr I{,.,
IIB BOJTOnOH rr0lpaBJrfrJTr{crr riar{ 3a rrHc'r'llyMcrlTarr,rir,rii nor.rryp, 'r'aN rr 3a

paccennnrrii cBerro cnoco6y, orrlrcarrrrol{y u [7]. IIa {ur'. I n u,r4e uprrMepa
npr,IReAeHbr rrcrrpaBJrcr{Hr,re rroHr\/pr{,lu,rsnii]1,., npory6epaulla r-rr'28.VIII i95t r'.
yr. l,:[ ,,-tt II g-BoJroriHa .

2. Onpe4ereur,re quceJr rroAopo4ur,rx aror{oB Bo BTopoilr. Tperr,eu
rr qerBeprorr rrBaHToBoM cocrorrHr,rflx E rrpory6epauqax rro Horrryilal!

rlrnuli fI* r,r I{B

.[)acripeTleleHr{e tr{HTe]rcrrnriroclur Brry.tllr{ Jrr,rHLrI[, ]4Bryrra0Moii uaccori cne-
lflrlcrocfr raBa, c yqeror\{ can{olo:lJtorucrrrrfl rIBJryrrcHr{rr ]Iaercfr {opuynoii

I it, : p,, (L 
- " 

-kikN i 
), (2)

eit,r\e pik : ; - orr{orreElre noa{r[nqueHra rr3JryqeHr{fl r Hoor[r{uqEeHry

rlorJlorqelllIfl, paccquTaHlrr,rx rra eAr,rHr4uy o6relra, Iy'i - 
rlllcJTo aToMoB Bo-

AopoAa s l-Nr HsaHroBoM cocrorHrrr{ rra4 t cuz no rysy 3peH[fl.
B droprr,ryne (2) pu, rocrorrHrro BHyrprr wrunrm (cwr. IBI) u Br,rpax{aercs

{opnaynoft

(3)

3ra rlropnryna 6rrna Br,rBeAer{a B rrpe[rroJro]r{eur4[, qro Br,rHyxt[eHr,roe lraryqeHlrc
orcyrcrByer [B]. I{an rroxaBr,rBaror pacrrerrr E. P. Mycrenn [9], Br,rHy]fineuHbr1\{
trBryrleutreM no rpnonHyrax B ,flnHflflx 6aruuepoBcnoft ceprrr Mo]nHo rrpeue-
6peur,. ,(na upory6epanqen oro reM 6onee cupaBeAJrrrBo, rafi nan ArrrJrrorlrlrl
COJIHOIIHOIO mBltytlgll14t B ATOM CJlytlng 6Onrme.

flpuueueulre Sopuynu (2) npeguonaraer rrocrorrncrBo p v ht uo scefr
rorrqe upory6epauqa. flpu pacrrerax M],r paccMarprdBaJrtr p n k7 r{an HeHo-
Topbre cpeArrre Buaqeulrfl no sceii roJrqe.

IIpz ntr6ope BrrlpaxteHr{fl AJrrr xoar[{lrqneura rrorJrouleHr{rr B r}ropnayne (2)
MbI I{cxo,qI{JII4 uB Toro, arro Mexa}rr{BM paclnlrpeultn llr.r.lait - AonrrJrepoBcrtr4r-r.
Paccvrorpeurre EroroBorrpoca gauo n [5J. Torga xoe{itpuquenr r]orJroruenrrn
6yger lrnerr BrzA

N i g7, 2hcz
rik r N,- e, trstr eL 

0

t. c3 ,ryr ltt t L r-* 5"IL^: 
Bit\,' 

^' 
*a*i 

^e 

" ^o ,

u, : l/ (r,i) ^i,, a (u p1,g 16.
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,{,nx oupegeJleHurl aruceJl aToMoB Bo BTopor,I, Tperr,eM I{ alerBeproi\{ ItBaIrroBoM

cocroflHrrfrx ur,r uog6upaJll{ raHlle Ar2, Iy'B, Nn n up, r{oropble, 6y4y'rr nog-
craBJreHbl n {opuyny (2), gananlr ryq[ee corJracEe c Ha6rIoAeIIHr,]MI'I noHrv-
pauu nrurft. Ila {ur. 2 upe;lcranleuu no4o6paHHbIe ral{r,lMo6paaour'r sa6nrc-

Aerrur,re rror.rrypbr ruului H, n FIB upory6cpaul{eB or 28.VI n27.YIII 1951 r.,
lpuqeM 2p onpefl,eJreHo rlo l{oHrvpy JIII}IuII IJB no rfopruy;ne

cAI'r"Dn: 

-=!2-
" 1.0 v lr.z'

n JOZ
,//7 - !-- Utzff/t /2

/.0

0.t

0.6

A{

a2

(6)

o li o
f

Puc. 2, Ila6rrogenrtr,rc (cnromlIafl .nLtIrur) u nogo6pauttr,re
(rou*r) 

,':iffii;;, J1:11 "Iiilrllt ,;H'fl?i""

rAe A).,7,' - 
noJryr[]4pr.1Ha JrtrHr]{ FIg, crrllrafl, rITo oHa cBo6oAHa or caMolro-

rJroulenr,Ifr.

Itonrypr,r .nnrruli H, upory6epaHueB or j7.VII u 27.IX 195i r. onaaarrocb

IIeBOBMOII{HbIM yAOBJIoTBOptrTeilbHO IIpe[CT&B]{TL, eCJIII IIp14 BbItII{CJIeHllflX

6parr criopocrr,2p, rIoJr]{eHI{yIo no (topr,rYrs (6) ul IIB. Fla6nro/lcrrlble r{oII-
rypr,rJrr4HrritI-Iu a.rlrx upory6cparrqcB Boo6rrle rre ygaJrocb rlpe[craBI{rr, naltrrM-

rtr6o oAHlrM 3u&are]:rr{0M ap. Ogrrano our,r HcrrJroxo rpel(craBJlflIorcfl, ecJrl{ rrpe[-
tloJro)fir{Tb, qTo cpeAHt{[ cnopoCTL alaSTI,IU, ytlacTBy]oqtrx B o6paBotsaHtrI{ HpLIJIE -
eB JMHtr{I{, 6onrue cpeguer:i cltopoc'r'll qacrl4rl VqacrBylonll{x B o6pa3oBaHr{I'I

rlerrrpa Jrrluprr,r. 'fan nan B ueHrpe JIr4fIIlr{ IJ,. npory6epaHueB r)- L (cxr. ta6u. 3),

TO ETO AOTI}I{HO OSHAIIAT],, TITO CITOPOCTI, ABII}I{EE!Ifl ATOMOB BO RIIYTPEIIHIIX

qacrflx rrpory6epanqeB SoJIbue, qeM R IIapy)fiIII{x. ila {ur. 3 raao6parxenrr

Ha6rroAerrrrble lr BblqtrcJ]eurlr,Ie rtorlTypr,I rlrnur,i arllx npoTy6epauqen.

IIpn nrr.rucJreHrlr,r Hor{rypoB I{9 trnn srnx rrpory6epanqen c uoqcrauonrtor,i

n tfopuyny (2) enauerurtir ly', u ?rD,[ono6paHHr,Ix ro Ho, nory'tttJrocb pacxo]I{-

leHr{e c Ha6ilro[eHr{rrM]r. lJr,r.urclennbre norrryprr mrlpe rla6rloAer{Hblx (dizr. 3).

BoBuomuo, ero pacxolrucurle o6r,flcutlercfl TeM, 'ITo pl He ocraercf rlo-

ctorrr{rlbrM Br.Iyrplr upory6epanqa, a pacrer }rapymy, roquee, pacryr Hapyx{y

N.rlN, v lirfNr.
Ognano, [erlarl] rtaHlre-nra6o ortourrareJrbHbre RbrBoAbr rlo HarneMy IIeMHoro-

rrr4cJreHHoMy Marepr{aJry HeBo3Mo)nuo. Morxr'ro Toirblto oTMorI{TL, qTo B [Byx
l,r3 AeraJrr,Ho o6pa6oraHHr,Ix npory6epauuen c11opocrlr 1,r qucra aroMoB Ea

Boa6yx{I{crrrrrrrx ypoBufrx 6oree r{rl,t Merree oAr{Har{oBr,I no Bceit roJrrqe [pory-

1,7 4

tl q?
ur44



6epanqen, a B trByx [pyrfix raHoiioArropoAr-rocrr{ Hcr. J]'ra6n. 3 upr.rrogrircn
BbrqncJrelrHhlerlo rtoHTypaM 3Haqerrrrrr BeJrtr{rrrrH Nr, Nr, Iy', tn (on,r'r,rqecxatr roJr-
rqa B rler{rpe lrvrlrtlr H,,) u up (cpenuee).

n JIZ
t//l'J-'" tll.tfn

/.2

/.0'

4E

af
a{
0.2

Puc. 3. Ha6nronenr:rrre (cfifiomuafi nrr]rurr) u nogo6panurre (rounr u
xpymnr) Rorrryphr nnxnt. Hn z H, npory6epauqeB or 27.IXl1951 r.

(a) w t7.\11 1951 r. (6)

B cny.166 (o) touru - ,.rrfl eD: I.5.10c cM/cefi
HPy,I{HII - p,Jlfr aA :2.0.10. CM/CeH

B cny.lxs (6) rosfiII- \ilA aD:2.0'100 cM/ceH

r{py}H}rr,r -- fr.xafr oD - 2.4.10. cM/ceri

tit

0.f

a/

0.2

a.

4/

Ta6nuqa 3

10

TT

t2
AD

0.30
0.40
0.80
0. 50

17 .A
22.0
18.4
17 .5

28.y1 L95L
17.VII .

27.ytil
27.IX

t .20
2,.26
8. 10
,1,52

0. 93

5. t5

i .13
1 .24

2.t0

onpegerun Jrr{Hefirryro roJnrry upory6epaurleB Js !0, 7L n 12 (cw. r{r4}r{e), MEn

uoAcqtrrailtr cpeAHee qucJlo aroMoB BoAopo[a Ro BropoM, rperbeM I{ qerBepros{
HBaHroBoM cocrofrEr{flx B 1 cna3 (ra6n. 4).

'I'a6nlr11a 4

flrn npory6eparrqa J$ 13 rrr,r irc ]nrcrr.r Boalroxrr{ocl.rr onpeAeJrr.rrr pasrrep51.

flo orrpegeJreHtrro Vnaorr,ga [6], nr : 500 aroMoB/cMB, no orpe[eJregrrxo
Baaannqr,rua [5], zz : 11000 aroMoB/cMB r{ 11o o[peAeJreHr{ro ByfiHona I4l, n, :
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:/+00 arolro s/cw.$. 3rn ar{a.refllrn 6r,rlrlr rlodTyqer{br ltan cpeArree AJ]Fr MHorux trpo-
rv6epauqen, a pa3MeprJ upory6epaur{eB ran}ne 6panlrcr, cpeArrrr},rr{.

flcrrr npeArroJroixrrrb, arro reMllellarypa, orpeAeJraroillar{ Tcrr"TroBbre ABr{-
ilrerrrrfl qacrr.rq n npory6epalruax, nopflIIHa 5000', ro lro i(aHHL,rM zp (ta6n. 3),
no rloplryre (5) nrn typ6vleuurblx cnopocreii nory.lnlsrctI 3IIarleHlrn (ap)r,,,r,6 =,
: t6-iB rrM/cex, r. e. IropflArta reuiloBllx.

3. O6pa6orxa crenrpoB BoJror(oH

I4ccnegonaur{rc crexrpoB BoJroRoH vr cBrt:.w BoJIoItoH c npory6epaullaMr4,
HacHoJrbno HaM r{3BecrHo, rrocBflrrleHo oqeHB uano pa6or [10, 11].

Mrr nousrraJrr4cr, conocraBflTb r{enoropr,re {uauuecx[e xapanrepr{crrrxa
BoJrortol{ c AaHFTT,IMI{, troryrlgsllurMrr rro upory6epauqam. Ecrn frptr{I1flTrr, iITo

BoJror{Ho - aroi npory6epaneq, rpoeflrl{pyrorquficr Ha [r1cH Connqa v BI/.I]V-

Mr,rft s trorJrouIeHr{u, To paclpeAeJreHrte rruTeHcr{Blrocru B JIUHI{r{ cler(Tpa Bo-

Jronua 6y,uer nupa,fiarr,cfl {opiraynoi,r

/io': p^(L - ,-nvlon1 * It"e- i,1wf,o', (7)

rge 11o - rrHreuc]rBrrocrr, {oroccfepnoro uaryqeHrlfl B JrI{Hr,Im LIu, /[;o" -quclro aroMoB Bo[opo[a Bo BTopoM HBaHroBoM cocrorll{urr ua11 t clr2 e roJrure

BOJIOITI.IA.

Ecnrl c.{rlrarr,, arro Macca raaa, o6paayrc[Iafl upory6epaueq, oAHopoAHa,

:ro N3o, 6yAer ourocrrrbcrr H lfrpor [cu. {opuyry (2)1, Han luueriuble roJltqrl
BoJronua r upory6epanrla. CpanHIrBaFI {opuylrr (2) v (7), Br4AtrM, tlro orrro-
meur{e a6corrornr,rx apnocreft npory6epauua rr BoJrorrHa BaBI{cr.Ir or oruorrleHtr{rr

trx nnuef,rnofi rourlra, r. e. or reoMerpr{qecHoft {iopuu npory6epanqa. B aa-

BrIor4Mocrrr oT aroro a6conrornag apnocrb BoJror{Ha Mo}r{er 6st'rr u 6onr,ue
,I Merrbrtre a6conroruoft rpr(ocrrr upory6epanqa. IIepnr,tfi cny'1nji na6nro4alu
Byrnu n Flrroron U21 u cAeJraJrr{ HerrpaBr{Jrbr.rrnt nr,rnog, uro npory6epa-
r,rerl fBJrtreTcfr rvrOHOxpoMaTI{qeCHA He[pOBparIHbIM II CBeTtrTCf oTpaXeI{HLIM

CBETOM.

Mrr cpannuJltr Bbrtll{cJreHlryrc no {opuyre (7) lluteuctlBr{ocr}, B [eHrpe
trrruraft H, u I{9 BoJronou c na6nrogeunofi. 9ucna aroMoB N"on , /r;por, Bxo-

lrrrqre n {oplryry (7), nrruucnfltvcb cJre[yrcrqraM o6paaolr. FIa cneHtporeJrrlo-
fpaMMax r{Jrr{ Htrr{otrJreHHax, cHflrblx Ha HopoHorpa{ie c llurep{epeuql4oHl{O-
rroJrapr{BauI{oHHbIM tfunrrpou, r4aMepaJIacb Bblcora upory6epanqa ]4 rtrupuua

BoJroHHa, a rarlne yron 0 Melruy HarrpaBJIeHr4eM BoJroKHa r1 MeprutraHoM rra

Connqe. 3a ruuefiuyro roJrlrry upoty6epauluSrro, rptrI{trMaJlacbllrtrpr{Ha Bo-

Jror{Ha, yMHo}ileHlraf lra sec l'J, a sa roJrtlly BoJroHHa - BLIcora upoty6epauqa.
Tor4a arl{cJra aroMoB B BoJronue ra upoty6epaulle oTlrocflrcfl, Hart Sror/S,rror.

Taitrlr o6paaou, flcxoAfl lla tlr,rceJr aroMoB, onpe[eJreHlrrJx rlo npory6epauqau,
MbI BbIAII{CJII{JII{ OCTATOAItrYIO UIITEHCIIBI{OCTb I'V B IIEHTPE NTAUUT,1 IJ' IT HB A

cIIeHTpe BoJIoItHa. Cpanueuze Bl{qucileHubrx r,r na6lroAeHrlblx /'v B BoJIoHEe

raercfl s ra6Jr. 5.
PacxomAenzfl MeHAy Brrrarl4crenur,Inr.r lr ga6nrctrelrHblMtr BHarIeI.Ir{fMI{ Ee

rrlreBocxoArrr 5Yo s cJlyqns I lr II. Pacxont,qenmrr ilJtrr:ruunft IJ, lr I-Ig B cIlyqae
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'Ia6"rrr.rua 5

I
II

III

0.28
0. 28

0. 28

0.22
0.19
0.19

0.23
0.23
0.15

0.16
0.16
0. t6 0.12 0. t6

3, 6.VII 1951

12, 13.VII
30, 31.VIII, 2.IX

III, nonir4uMoMy, pcaJrbrl;r, Tart Han Hor{ryp BoJroftHa n HB uoryueH ycpe4-
rrorrrroM ccMr{ norrrypoB, a }I, - ycpegHeHr{eM AeBfrr{ rroHrypoB.
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AItAIrr],rt{fl HAVn {rCCl)
143BECTI4fi HPIJT[CHOM ACTPOOII3I4[IECHO r

ToM XI, 1954 r.
OECEPBATO!1I tI

O BEI}OflTHOM MEXAHI{3ME CBEITEHI,IfI IIOTII]OIO IJEEA
B }IEIIPEPI,IBHOM C1IBITTPII

C, I), Ilutee.nnwep 't.t, E, E, 'fyoaco

Paccltarpr'rraol crr IrpI.IpoAa I{BJryqclrr[ lrorlrror]o lo6a t: trcnpepr,nilolr crlcrirllc rlil o0Iron('

rrarrepenrr? rrlrrerorrBrrocrlr cl'o R pa3irr.rqrrLlx yriacl'xax crrcni'pa [2, 3]. lloria;ilro, 1111v 1v,,-

riolr5lruaqrrrr DJrcr(rpoIJoB r rrcr-'t'rpa.,rr,trr,rx aroltoB r{rrc.rropoJ{a, nl)lrLoitlqfic lt o5paaonarrrrnr

orptrqarc.rrbltr;Ix rrolroB r{I1(jirolloAa o* n clloc }" 11611,r' i{i\1I) lrsJryqel[rc, 6lrrrlrioc rro ]rr1 (,il

crtBrroorl{ n rra6nlolaelror{y. [)aclpo){c;ilcrrrle alrcpr'111r B (]rrori'lpc ro;lBoJrror o{errr.rr}, xoi(
/,:, aa npelerorr ccpirfi, cc.rrlr Balarr]crr 3IrarIeII[crI 7n. O6paaonau[e orpr.rr]arc.rLnbrx rlolror]

;tplrrEx aTor{oB r{ r{oneliyJr, urlerclrulxcfi n arlrocr}epc, rroBlTAr'rirorr\r, rrc rrorlicr Aar}, riir-
rlcrrroro r{Bryqg1l1rt r unltlltoii o6,,racrr cneKTpa.

O6paaonarrr,ro orpl{rJitrcJrr}Ilrx LloHos JIoJI}Iirro rplrBCCTrr ti 0rr.rrr,.nor\r}r )rrrerlbruc]lrrro
c.,rcrtrpouuoii I{olrqerrrpiirUII{ Ir yrlcrILrucutrro cBoqetrlrrr Ba Bpcrrrr noprlllrii:r ollrroro rlilcir,

eC.rlII OTpI{IIaTeJIbill,IO I{OIILI B TCqClllI0 ]loqII II0 pa3pYI[aIOTC,'I II qlIO,]rO SIOI{TpOI'IOB IIC lio{1-

orillraBJlr{tsaerctl. Ilocrioiir,riy cBerICItIIo B Terle]rIIc lorrrl clrirLno rc \,6r,rr:acr', AoJri{(crr clr((,-
orBoBarr, rtaxoit-ro, rioliil lrc uanoorrtlui rloliilurr3rr, IaBpyrffarorlurit orpuqarc;r6]ri,re Dori,r .

Il rta.tecrpc nprnrepa pacc\Iorpcllo taatr,rropetiornne c noe6y;ri;1o1rur,nr[ arorrarrll ]t[oJropoi(il,
rio'l'opoe l1ptr car:rr,Ix 6naronprruti,rx, ::oo6n1c i-oBoPfl corr]rr{rcJrrrrLrx, IIpcA]roiroil{enr,l \
riorricT pa3pyrrrill'L oTprr{rlT0Jrrrrrr,rc Irollril Llo cr{opocTLro, 6.rrrr:lrioii H cr{opocl'r'r trx o6pa;0-
uillrr{fi. 11ouu4lrlrolrl,, Aonrficrr cylJlccrroBarr) rtartoi,r-l'o ,qpyloii rrcxarlr'rBrr, xaparirop rio-
r'o lloro il larrIr orr c,'r1rr1i16 rlccyrlccTrJerlerr Airtr t tactonrlotli pa6ou,r .

Cnertrpa;rslroe rrccneAosar{lle [3ryqenr,rr rrorr]lolo lc6a rrr]Jrtrercfl ol(ruri\r

It 3 OCITOBHLTX IIe?OAoB I{3yt1g11L' {[reu.UeCrioIo CoC'r'ofrrrr{fl BepxHrlX C.]rOCli

lleN{tloii arMoc{ept r.

fi4orroxpouarr.Irrccnoc rr3JIytIe]II{e Hoql{oro ucda B JrrrHrrfx riircJrolloAa, nar'-
prrir lr illllr1'rI" SJl0r,rerrroB 6r,rno ltesecrrro cpaRril4rcJrrlrro [aBrro. IIocnc nuc-

lr,crurfl il ]lpa]r:rr.rHy ua6rrol(eHuft rforoMerpo[] o Bropl,rrrrio-BJrerrrpor{Hr,rMr,r yr,ltro-

iriirreJltr\fl;r, IIol]BoJIflroIuL{r{II USMepfITL l,Iailble cBeTOBLIC IIOTOI{]1I C 60,trr,mOli TO.r-

trocTbro, 6lrilo oTrtpI;ITo Il3ryqcHrte, rrMelolrlee r{errpepriBHrJl-t cilel{Tp tl ].
Ilepnue cocAerrrrFr o6 aTou ]'I3Jrvrrerrnlr 6ri;rn no.,ryqerrri rrpu Ha6rrol(eEu]r r]

[]ryx {ilJrr,r}lirx, o/IrdII r,Iil r{oropblx IlpolycnaJr Jrr4nr.rlo ). 5577 , a [p)/ror:i orril-
T6IBAJI O6IIACTI, CT1EITTPA 6EA UTTI'EUCIIBIIbIX JII4III{I,i I,IBJIYIIEIII,Ifl IIOTI]:IOTO EIO5A.

Ilprr e:rolr upe^rro.TraraJrocl,, rrro pacnpeldeJreHlre irr{e]lrr{rr n rrcnpepLrBno},r cneri-
rpc raltoe [tc, Halr y 3Dc3A ]r.iracca G0. flocrtoirrJNlr Dro rrll0ArroJroiiicrrlre cotr{-

rir,ITeJIIrIIO ]{, rtpONIe Tor0, Ba]I{IlbIii Br,rBoi( o c\',IrIeCTrJoDatII,lIr CBerIeH[fi C HelIp0-
pr,rBur{r.r clor{rpor{ 6un nony.rclr Ha ocl{oBarllrr r{3l,iepeulrii ronr,no n o4r,roi,i o6-
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Jracrr{ cflerrrpa, oAHr.rM r,r3 rrac [2, 3] Sltno npclnpr{Hrrr(t }rccJrel{oBaHue cuo-
rrer:rrlf npr{ noMorqn Sonee coBepmeHrror',i ltctogr,rrrur rrro6l,r npoBeptrTb parrcc}

oTl,Icqell]{ble cBoficrBa r{BJIyrreI{I{fl I4 onpeAclrrrrrr paclpeAeJteHI{e BHeprI{u ]l(l
cilcltrpy. Ha6nrc4euufl rrpoBoAuirr.rcb c qerr,iprrMa unrept[epeHqr4o]rHbr],r]r
tirunrrpauu, qerrrprrpoBaHlrrrrMrr Era /IJrr{rrbr sontt 4720, 4910, 5220, 5580 A.
(Dunsrpn He rporycnaJrr{ Apyrtrx eMr{ccrrour{r,rx rnHrll, npoMe I 5577. I4auc-
pelrr{fl nanr,r6ponanucr pa4lror[oc(topou, a6conrornas fl prrocrb nor.oporo 6rr;,r a

aaiilenal4BcpaBlrelrrrrco BBcBAar{lr rrJracca G0. flplt o6pa6orxe Ha6rroleHuii
yrlrirbrBaJrocb norJrorrtrel.Ilre r{ paccoaulre cnL,Ta B acl.rrrori auroc(tepc.

OcIrouHr,rl.ru tfanraulr, cnl{AereJrr,crBylorqt4l,rl4 o rotrr, .rro na6trro,tiaeMoc T] rlo-
npephlBHoM CIIer(Tpe u3ryqeHl,Ie o6ycroeneHo He roJrr,no 3oAr4al(aJrllrlilt[ O]iC,

ToM rr cBeror,IcJra66rx 3Be3A, Ho u cBerreHi{eM BepxHrrx c,[oeB 3orlrroit aruocrle1tr,i,
oJMnaT cJrel{yroqtre:

{) flpxocrr oAHoro I{ roro rrie (orlrocr'rreJrr,Ho anelg) )/rracrna He6a s [o"rrnT)-
noii o6nacrrr Ba HecHoJrr,Ko yacoB nBMcrJflJracrr r.rlrorl{a p 40o/o, TorAa ritlri
rrpoSparrrrocrr, B 3ro BpeMfl cyrqecrBeHrro rre Mer,rrrJracb.

2) flpnocrr ognoi;ru roir)fie nrrou{aAr{rr ro mepe npu5nr(}rreHurr ee r{ rollr-
lloHlry o6r,rqrro yBeJrt{quRaJlacr. 3ro ecrecrBerrr{o grn a.ruocr[epuoro cBerrerrr]il,
talt Kar{ It I'opI{3OHTy roJrrrltrHa r{sryqaro[Icro cJrofl yBefiI[qtrBaercfr; llJrfr 3a-
atuoct{repuux xte rlcrorIHrII{oB vBoruqr,rBaercf Irot irorr{cnrre rt fpnocrr, Lr,\

I[oJr]r{Ha y6rrnarr,.
3) PacnpeliefieHu.e oHoplt4J.r Ir cyMl,rapuor\,r Herrpepr{Brrorvr c,]rer{rpe Hoqrror.o

ne6a orru.raercfl or pacrpe;{eJrcr.rfirr l(Jrrr BBcruI nJracca G.0, rtan upr{Hr,rMaercrl
AJrfl BoltraraJrr,Horo cBera rr Mte.rnoro fl),rrr, a cgopeo riaflor{}4gagT paclpe-
I{eJreHtre y BBeBA urna K5.

Feeynr,ratr,r o6pa6otrut lra6nrogerirri,i yriaer,rntrror rra cltJlLHrre rtoJre6anlrl
rlpltocrlr r'IetrpepblBt{olo oITCHrpa B Tcrreur{c o1r/Ie.rrr,ru,rx rroueii, oco6eHrro o1.

EOIII{ H I{OIJI'.

13 cpegneu IlrlTerpaJrrruarr I,Irrrcl.rcrrBrrocrb cBcrrcr{r.{fi B rlurrcpBaJrc 1fi20-
5580A r.{BMcrrrrercrr or /r.0.10-5;to 2.2.10-4 opr,/cuz cex crepaAtrrau, rlro B

cpeArreM B Hecnorbrro paB fipeBbrrtraer ],rrrre]rcrrBrrocirrr r{BJryrreHr{Fr B ). 5577.
PacrLpcgenel{t{e olleprlJI{ B crrertrpo AJrfr rrcnoTopor-o cpcAi{ero BHarreHrrfl ,rr-
terpanr'troft I,IIrreTICI,IBIIOcrl4 npeAcraBJrerJo rra (um. 1. Xapartrep ero rie3la-.
{?rTeJIbHo Mel'IfleTCFI oT Iloqu It IrotII4. O6parqaer BFrr,rMarrr,le gane.rarorqlri,i(lr
rrpyroii claA y crrucro rrorrua cilerirlla.

Bsrcota cBeqerrlrfl onpeAerrrrJrace n Il] r,r onaaanacrs pannoii 4G0 ru. ll1,;1--.
IIo CItaBaTb, rll'o II3MellClrl,IfI lrpll 5rtnr,runr Br,rcoTax orrcl.rb HeyBepeHrlLr, N4il-
.;ran omtr6xa R rr3McpeHr,rrjx .rrJrr,r B pe/Ivnur.r]'r 3a l(l]yrr{e cocr.aBfirrrorqr.Te cB0r]c-
III'Ifl Moir{er ilalr 6omrnyro ouri,r6ny B Br,rcore. .[lpnregennr,rii peaylr,rar oi]ria-
qaeT JIIIfIIL, aITO CBeqeHI,le IICXOIT.{T 113 }Ie OlIeIIb III{3I{r4X CJtOeB.

I{aHotr MexaIII{BM noa6yrx;1eulrfl I{:lJryqgg1.1s g r.reupellLlBHbrlr cuenlpor,rl
O6r,r'ruo upl4MeHfleMrte n acrpo(rrBlrne cno6oAHo-cno6o4nr,re rrollexoAbr BJISI-
rllolroB R rloJre tIoIroB n penou6r,ruaqrrr4 BrrerrrporroB na noa6ynrger.rrrble vpoBrrlr
UOIIOB 3AeCE I{eAOCTaTOTIHL,I, TaIt ItaH HOI.TIIeI{TpaIII,IfI AJ.teItTpOIIOB I,I UOIIOB 6
a'ruocclrepe ,2e HC np0Br,ruraer 106, a rorrrrlr,rEra aruocrfepri oJrr,lmnoM Mara,
,ITO6Lr AaTrr 3aMCT}IOe I{3ilyqeHue.
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tr4urenclrnnocrr, BbrxoAsulero I{BJryqeHr{Fr, o6yc,noolennoro oJrenrpoHHo-
l{oHr{r,rMrr [poueccaur,r, npolopqnonalr,ua rz] l, rge I - roJrrqtrHa cnos. flo-
(rrroJrbriy B ryMaHllocrnx n! I gna.r[remno 6onsme, qeM B arnaoc{repe, a ue-
rrpepunur,rii crrexrp r{x He orreHb npon (u rr roMy H{e o6tflcHflercfl B ocHoBHoil,r

cueqn(fnuecxu: He6yrflpubrM rrpoqeccoM pacrlelrJrel{I{fl Zo-nnaura), cJreAyer

ircl{arb upflqr,rHy uaryqeunr{ He Bo nsauuo4erlrcrBl{pl aJIeHrpoHoB c I{oI{aMrI.

Ita.recrneunr,rM orJruqr{eu arrrrocrpepbr or ryMaHuocreii flBJrgercfl o6unue neri-
rpaJIbIIbIx aTOMOB I{ I\IOJIeItyil, IIOBTOMy CCTCCTBeIIHO paCCMOTpeTL BSaI{MO-

t000 $00

C)r.u. 1 Paclpegerenre orreprr,rr.{ R rrerpepbrBrror,r cnerrrpe
cBelrelr[]r aeuuoii auroclpepr,r

;qeiic'rnue DJreHTpoHoB c uel"rrparr,HbrMlt arol[aMtr !I MoJIeHyJraMu,- o6pa3o-
uaHr.rc olrpfirlareJrbrr]jrxproHoB. I{anecruo, arro rrpr{ aror{, Hart ltr;pr ncnHofi pe-

rioM6r{riaqr{r4, uaryqaercfl Herrpepbrsurrii cuenrp Ba npeAeJroM ceptrtr, r. e. Ba

,Lac'roroI",r, coorBercrByrouleii rroreHquaJry lroHrl3aur4lr oTpr{rIareJrbHofo troHa v0.

llqr,rnr,rqa o6r,elra, cogeplr{atrlarr ne EJrerrpouoB r{ no aroNroB, uaryqaer B

()lu.rur{qy reJrecHoro ylJla Ba 1 cen. aueprrro l4l

(r)

fxe g, u t1,0 - crartrcT[qecrtr{e Beca oTpr{qaTeJrr,}roro r{oHa rt ueiirpansnoro
rtroMa, 7', - anen'rpoHEaa reMtreparyp&, ku - noarp{urqlleur rlorJrouIeHl{fl,
paccqurarrurrit ua oAEr{ orprruarenr,ur,ui: uou. Ii[s BCex oTpl4l]areJrrur,rx r{ouoB

BEJItrtItr{}IBI 'IU II KU NPU6NTAXTEUHO I{SBECTIII,I TOJII]HO AJIfl BOAOPOAA' IIATPI{fl'

plyrr{, xJropa tr Hr{cropo4a [5, 6]. flocnonsny nl{cJropoA flBJlrercfl oAHtrM r{B

cilMLrx o6lrnruurx aJreN\eHToB a aruocrlepe, MLI paccqr{raeM ero uSJIyqeHIIe.

Ilany,1sHt,rs upn o6paaoBarrr,rrr orprrqareJrr,Hrrx uouos O- Mo)fier rrcxo[I{rb
r,r3 cJrofl, r'Ae MoJrenyJrbr nl{cJropoAa B sHaq[reIbHoit cTe[eHr4 ElrccoqtrEpoBalrb]
r,r rge A,ocraro.rHo BeJrrrna DrrenrpoEHaa fior{qer{rpaqrr. ItpoMe roro, AoJrx{Ha

6r,rrr, Blra.rnrenrsoli Br,rcora cron. Jly.r6e Bcero aruru tpe6oBaHI{FIM ylIoBJIer-

Boprrcr c:lr:it Il , xoroprrlir Hoqbro r{Meer Br,IcoTy oxono 250 ItM, aJrer(Tpol{Hylo

nonuerrrparlfiro ne x 2.105 ua-3 r Kolrqerrrparrl{ro nefrrpanrnsrx aroMoB

Rr{cilopol1a n,,,;= 5.1010 cM-3 [7], ecJrl{ cqrrrarb xtrr\{rlqecnuft cocraB ar-
lrocifeprr ua c'rofr Br,rcore ranl{M ?xe, nan n rpouoctfepe, r{I{cropoA Itr{ccoqr{I{-

i up 
d; : n,nori*' r***"- 

Lff! a,,

180

, "'7 tpz/u 
"/; 

rrrlrir*i



poRarrrrbrM, a asor cra60 Atrccoqr,rfipoBaur{rJM. fIoCneTlUCe O6CrOflreJrtornq,
BilporreM, He oareHb cyrqecrBer{Ho. Tcll[eparypa B STtrx cJroflx, I1o AarrHri[]J
uonoc{repur,rx Ha6JrroAerrur,l, paena npr{6JrrrarrreJrr,Ho 1500. [7]. ITcnslfl, ol(-
HaI{O, CrItr{TaTL STI{ AaHI{LIe OHOIIqaTeJIbHbIMI4.

Oneprlrr [r4ccorlraur{r{ oTprrrlarcJTbHoro r{oHa nrrcJropoAa rra ra6oparop-
lri,rx uslrepennfi IIo o[]rr{M IIaHFrr,rM COOTBeTCTByCT npu6mlel{TeJrbrro ). 5620,
no ApyrrrM - ). 4000. Eelirc [6] c.Iuraer 6oree neponr]rr{M rrepBoe BFroarerrtrr(,}.

I{oarpr{ruqueHr norJrorle:rrun ku IIJrfl aror.o cryqar no [6] rpe[craBJren na r]rur. 2.
Ine Hpunr,re cooTBercrBylor JIByr'r Br{aseHr{flM r'rer4aRecrHoro napaMerpa rroJr,(r-

I/0'/'c,u?)

Ta6rnqa 1

Bbt.tltc,tt,et utrt t c o rnH.ocume "l.br l,bl e :.it t 0 ti ? -.

ntta ku 1na O'

frf\ /r, ' 1g-'a

/70(0t ZJ0[0 lJrlJunzh wrun ?totit

(Dlrr. 2. Hoa([(pi.rrlncur rrorJrotueri];]r orpr.r{i,,-
reJrrrrroro rrona r{trcJropoAa rro t6] c pa3ur,r}lr.r

srrarreHr{trNr Ir n apaNr eTpa n oJrrrp r4 uyet{ o oTi,r

5580
5220
zr910

4720

pr{ByeMocrr{. IIa nenoropoM paccroft:F.uu or npeAeila fiapar{erp norrfrpr{ll.\.o-
[rocrtr BJrr{frcr lra &v HesHarr]4reJrr,rro, tr lwfl ),5220 A uoarno npuHfrrr, /r,,:
: 3' 10-18 cu2. tr{cnonrBoBaB yltaBaH}Ibre Bbrme BFraqeurrrr ocraJrrrHLrx ilapar,,rcr-
poB, HaxoA?IN{ npl{ rroMolrlr4 (t), uro D,p : 5.*.10-15 apr/cus ccu crcpa-
Alran A.

Cqfirafi erpr{rexrlrnuyro roJrrIr4Hy r{BJryrrarorqero cJrofl panuoii 50 nnr, rroJr\,-
rrtr{M, rrro }{HTeHCrrBHoCTb r{3Jryr]eHr{fl paB}ra 3. t0-8 epr/cu2 ceri crel)aIttraH A,
qTO' yqtr{TblBafl HOTOTII{OCTL B IIpI{HflTT,Ix 3l{alteufiflx lt.,rtte tt I'1,,6tfraS1o It,'J,a}r-
Hr,rM Ha6Jrrogeunrt ((rur. t).

Er,rno 6r,r rrr{TepecHo cpaBur{rr, rcoperr{qecr{oc J.r }ra6JrronacMoe paonpc;(c-
JIcHue OHepl.I4lI B crleltTpe, IIo AJITI SToro HVlItHo 3IIaTb royl &, v np0ltela co-
pr{tr, r(oTopr,ri,i, H co}r{aJreHrrro, rrcuBBccrerr.

lleltepeillra n 6onee rtopoTltoBoJrnonorli rrac,r'Tr urrcril'lla, r4e ft, nrretrr)me 3a-
BLICIaT OT AJTtrI-IBI BOJrI-ILI rI OT rlapar[erpa rloJrfrp],r3ycMo0Trr, a altcrotrer{Ta r}

(t) 6ucrpo y6r,rnaer c pocror{ ilacrorbr, rro3BoJrrrr rrpol}e01 T:r riaqccrBerirroc cpaB-
rrcntre r{ oqeur.rrb ReJrr{qrrHy 7".

flona rxe MolnHo pemr4rr, o6pa.rnyro Bal(aqy: aa4armr,rcr, 7,n : 1500,
lr na6rrolacMr,IM pacripellcrerll{er{ D}repl'rl{, ur,rrlrtcJutr.6 xol /t,. Slclaenrap-
nr,rit pac.rer, rtotopsrii r{r,r rre [pr{Bol(r,rn{, /[aer, ecJrr,r [prrrrrrrc k (s220 A) -,:. 3.10-18 Brrarrerrr.rfl k , rplrrc4errrrbre rr ra6r. J.
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Ilonu4uuonry, &, pacrer or npeAeJra cepur.{. Beirrc rar{}He crrlrraer 6otee
uclloflTHIJM BollpacraHl{e ku c yncJIrrrleHr{eM rracroT6I.

,(na uo4reeplri;1eurrfl r{amer-o oro}riAecrBJrcnr'rn rreo6xoAUNro rrpoBecrrl Ha-
iiirrogenun s 6o.uec lprr,iHrroBoJrrrosoir .racrrr cflenrpa uepe[ [pe[eJro],r. B cny.ino
,rpaBIIJIbI{OCTr,I OTO;[iAeCTBJIerrIIfl, I{3tr{VrTerlilfl C lieIIpepr,IBI-Ibrr\r CIIertTpOM TaM

]rc AoJl)r{Ho 6srts. Tanoro poi(a Ha6JircAe1rllfl r\[oryT yrorrIIIiITb SHarrclltrle yi],

l,toropoe l na6opa'roprrlrx ycJroDrrflx rpyAHo rr3\,rcpr{rr,.

Oqounnr, IracrroJlr,rto cyllecrBeHHlrr{}I i\,roryr 6r,rrr neitoroprrc [pyrrre r,rc-

\irr1J,r3MrJ rr3JryrreH[fr B rI0npcpbrBrlo[,I cIIeItTpe.

I3 nogaennrorqeu 6onrrul,Il{crnc cJrl'r1nsn Henpepr,IBIII)Iil cuertrp II3Jrlrqnslgg
irpr'r {acT[qr{o},r lrpoi]parqeHr{r,r B }13Jr)/rreFrrle rrr{Herrrqecnoir SHeprurr y(racrB\rro-

u{r{x rracrr{rl. ftan xopo[ro rraBecl]Ho, Trr]ncJrr,re qacrlll{br rle Moryr, B cr{Jry Ba-

rioHOB cOxpalrcEr{fr 3Frep1'r{}r]{noJrrFrecT]la I(Blriric]rr,rf, nllcBparl{Tr, B IISIyrre]rr,re
6onr,rryro .racrr csocii )Helllurl. Iloatouy /Irfl u3ryrreHlrfi crrerrrlla c ouepruer)i,
rrlMerrflrorrler,iclr n rrpcgcJrax cBr,rmc 0.4 o. u., rian Il AaHHoM cJryqae, rpe6yerca,
rr:to6bI BHeprrla oTHoo],rrcJrrrHoro ,rlBtriltcgr,rfI BBarrMo4eirc,rnyroqux rfl}(eJlr,rx
rrircrr{q 3aMerr{o rpeR,srrrraJra t e . u. TIpu '1'" eu J500" aIIICtrro raltnx qacrflU
cl)&ilrlllTeJrbrio Hcne;lrlrlio. iloa'iolry, ro Iic{tJlloqafl erol"I lo3Mo?riIIocrrr, cJreAyc?

c riopec ucriarrr I{croqlult II3Jryr1g11v1y1 Bo BBaIril{oAelic;rt'sr,rrt rfl}I{oJrbIx rlacrI,Iq

o DJlerilrpoHaulr. E(ax ylnc yrta3r,rBaJIocr,, ltofrrlelrTparlrrrr noJro}IiLlTeiIBHBrx r{orroR

oJrr4mnoM MaJra, rrro6r,r iiarr, BaN{crHoc IIiiJryrlcrlIIe. ltonrienrpaql{fl [pylr.r\
L:uaou (uo,ur.rlro r{rrcJlopo/(a I'I a3ora) raiurre N,raJra, HpoA.ie roror nar,r6onee o6unr-
ilhle u3 HlIx rlllepTrrlic Ia3LI l.lrlclor o{errb MaJIoe SJreItTpoHHoe cpoAcTBo, TaI{
rrro SaxBaT rlMI{ aJler{TpoHa MaJro BepofllreE r{ rlilirYrlaeN{afl alreptr{rI [oil]nHa JIe-

)I{arb B [aJreHofi lrn{rpanpacnor,i o6racril clreHrpa. ,nepl.nn cBrrsr4 aroMHoro
r,r r{oJreltvJrflpHoIo trSora rart}ric oqeHb MaJra - e'r'r'ru o6'r,gc1{flercFr e].o xHMrr-

uocxafl r,rueprrroc'rb, f{o pac.reraM Meccrr, ocHoBaHr{r;rM rra DHCrparoJrflrlr,rrr,

Dr{ellrr{fr cBfrTr4.3Jr€HrpoTr& c aroMoM a3o'fa orroJro 0.01r e. n. [5].
tlro6r,r order.rul po[r, Moricliyn O, n N, nyinno yrrecrb,r].roR croeZ(nuco-

ra oHoJro 100 Hu) rrJrorHo0rL ra3a rla ABa rropEAna 6onrruc, qcr\,r B cJroe .F, a

Direr{TpoHr{afr r{oHrtrerrTparlr{fl rrorrbro Mer{bme, froBtrAlr[ror{y, ]ra oAL{H-noJrTopa

rropfrAHa. Ecru 6rr r{Bnyrrpspl" olpe/IeJrflJlocb MoJrer(yJraM[, ro oHo 6r,110 66r

0rrJrbrlee B cJroe E, ri\c [rlccorlr,raqr{f I(oI}nHa 6r,rrr, r,reur,me, rorAa nan rr3-
r{opeHrrf BEIcor yr{aS6rBaror cnopee ua cnor'i.F, ueM ila E. Orcroga cJreAycl'

i(arJree Br.rBoA, rrro ec.rlr{ paccr{aTprrBaeMr,rr:i HaMrI rrexaHrl3Nr rrN,reeT MecTo, ro
1r cJroo "E Hracropo4 rle xroi{ter 6r,rrr, crani,no Ar,ICcouI,II4poBaIT, rtoHqeuTpallrdrr
O n arou oJroe He /Ioirlr{rra npeBbrmarb noHrleHTpauuro Ir cJroe }' 6om,roe, qsx4

rra oArrr{-troJrropa flopfltrHa. Eonee rorrrrr,re [arrHrre o6 DJrcr(rporrHor:r Hon-
t1cllTpaqtrrr B cJroe Z no.rr,Io rroBBoJIar yroarHnTb 0ror Br,IBoA.

B o6qeu MolItHo crtaBaTL, .r'ro ubr6op Bo3MolnHLIx Mexarrr{BMoB ualyqeuutr
l) AaIIHOM CIytlng CIIJ]b]IO OlllaHI4rIe]I, OAIIaI{O I.IeJILSfI SapaHee CqI{TaTL, qTO

paccMoTper{ur,rrt nalrlr Me,yaHurM r{BJrflercrr e[trrrcrBeHur,r]r, rlror]T cyrqecrBo-
uaTb II ,qpyrue, IIoIta eIIIe rrc n3acorr.rblc. 14x Ha[Irsue He ucr(JrloqaeT BoSMoir{-

r{ocrtr r[3Jryr1ss11" npu o5paaoBarrrru. oTp],rqareJlbHLrx rroFroR rt?I(,Jropolla, r{o-
.{oltoe I{oJr}nHo ExoALrTr, B cocTaB HelllepbrBr{oro cnenrpa no.rnolo rre6a.

Fas,qenlrs (t) ua /2., rr nporrurclpupolaB or y0 /Io 5ecriorre.urocrrr, r,rolrtHo
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rroilcq[rarb, qro B t cu3 ea t ccn. ltanyrracrcrr 50-100 r{Bar{roR, r. e. 3a 1 ceri.
;0-100 BJreftrpor.roB rrpr{Jrrrnaror ri aroMaM nr{cJropoAa.

Ecnlr orpuqareJrbrrr,rc rlor{Lr Hr,rcJropo/{a Ar{ccoqr{rrpyror rorrbr{o rrog 4cii-
CTJ]I,{E},I COJIHEIIHOI'O II3JIYTIEHI{fl, A B TEIIEHUE HOqU COXPAH'IIOTCfl, TO IIEPE3

2-3'103 cex. (onoJro t uaca) rr,rcJro eJrerrrpoHoB yl{eubrnfircr R rrecnoJrbno

paB rI cBeareur{e [oJririno c]rJrL,Ho ocra6err,, qero He na6nrogaercr. I.[ocHonrny
DJrerirporruafl r(oHuerrrparll{r{ B 'leqeHl{e HorrI{ 3ax,rerrlo rre y6r,rnaer, Hy}HHo trpe11-

rroJrararb, rrro cyu1ecrr;yet o6patur,rii lrexaur,relr, lla3plrmaroulnr,i oTpl{uareJlh-
ut,rc trour,I. Moryr .rrI,I 6r,irr, ranflM o5pa'lnrrl'r N{exa[r{Br{o[,r SJrertrpor{rr];Ie yAapEli)

Orleuul,r nx arfrfcntlrBrrocr6. r{uc.uo r,roui,raaqr,tii orpllr{ar0.rrbrrr,rx rror{oB rtucJto-

poi(a B t cu3 ea J. ccri. paRl{o

@(.-
Ar,: ) np (u)adn"(a) * ftia?)gts(uluo),

1ro

r;1o 270 : 8.85.10? cu/oert - crtopocrr;, coorRoTcrRyrorilafl DlieprLllr rTol{rroa-

4nu (2.2 ,. u.), o(a) - o{rferlrunlrcle cc(rcrr]rc riorrrr3auur,r, o5r;r.rtro rrMerorqec

llcJrflqutry uoprltta 10-17 cmz. I{aIt nepxulrti rlpc/{e.[ npI'IMe\[ ana.tenlre Z ==

: {Q-re cu2. rllrclo DJICr{rporroc, },nrerorrl[x cltopocrL u )' uo, oupo[eJrflercl
rILIJ) aineIIIIIer{

tto(rr-> ao): n,{h! u"\tn' (3)

(2)

+ r -r(?),
rne a - cpe[rrfl fr rerrJroRafr oriopocrrr 3J{crtrpoHa,

P(r): (4\

Ijonaras Bepxurlr"r rlpcl{cil 7', : 2000o r,.r nepxuuit npeAcn tui pt\BrrbtM tt, :
:2,L05 cvr-3, uaxog?r[,r, rrro rrlrcflo orprrqareJrr,urrx ltouon O-, pagpyltraeMr,Ix

n 1 ou3 aa I ceri., He rpenocxo4nr t0-3, rorAa Han o6paaye'rcn lrx 50-100.
C,ucilonarerr,Ho, BJrerrrporrHr,re )rgapr,r rre Moryr noI(AepH{I{Barb arrcl(TpoHHylo
rrorrqer{Tparlrrrc uocroflHsoi,i. Xo'rgrrucJrort{}ileJrbrx qacrl{u BllaqtrrrcJrr,Ho 6onl-
rrre artrcJra eJrenrporroB, Ho r{x croirr{IloBolrtrfl He 6ynyr ar[r(reItlunauMr,I, Tar{

Italt TfIlHeJIafl qaCTUqa IIe MOII{eT II3paCXOIIOBaTL 3IIaaIIIT0IIrIIyIO 'ra0tr Csoeli
.),.reprrru rra rreyilpyrnii yAap, ce orrcprfifi AJrrr rlorrrraarlur.r /IoJr]nrra 5r,r'rL ana-
rrr,r:reJrr,Ho 6onr,ue 2.2 e. a. rr [pr,r c]laBr{trTeJrr,lro nugnorl rel{neparype aexrHoii

atuocrfepr,r rar{rrx qacruq 6yger o.renr, MaJro.

Paspymeuue orpr{qareJrr,Hlrx r{oHoB Horrr,ro i\{o}ncl [porIr]BoArlrrrcrr Ha-

rroii-rur6o {oroxlrlrr,t.rcci(or"r pear(urreii rr.rrtr croJrnuoBerIIreM c noaSyxigeuur,rrur,r

aror,ra[,rl{ ('ran nasr,rnaeMr,re cBepxyrpyruc croJrltHoncuun). Il.auplmtep, n ar-
uoc(repe AoBoJrbrro l,rrrolo noe6yrnloriubrx aror{oB rtl,IcJropoAa n cocroftltrll{ lDo,

rrcxogr{oM Arfl uar.vqc}rr'rrr npacHbrx rr,rulrrl Iloqtlolo ue6a ). 6300 lr I 6364.

I{oirqenrpaqr{ro trx /?2 Nroirir{o oqerrlrrb uo na6"rrrolaeuoii t,IrrrerrcrlBl{ocrlr cBe-
rrcrITffI 1v

L,: ! hvn.A."t.' tfit
(5)
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flonaras l:5.706, AzL:10-r; [8], nepxuni.r npeAeJr rrHrerrcllBHocur "I, .-
:3.10? /zv apr/clrs celt crepaAl{aH, I{axoAI{M ttr=l}a cu-3. BoguoxHo, t{ro I'I3.[y-
.reuue ).), 6300, 63621 o6paayerca B roM ?rie c.,roc 1. Sueprun Al{ccoqlraullu o'r-

plruareJrbHol'o r{oHa rtrlcJropoAa, r{aH ylta3aHo BbIrIre, ror{a ToalHo Ire u3Be-

crHa, oHa Molr{er 6urr uecxoJrbr(o Mer{brrre 2.2 a. n. ri 6rr,tana n aHeprul{ I{BaII-

ra rtpacuoli Jrr{HrIu. B arou cilyqae cerreHr{e cBCpxynpyroro croJIIiHoBeHI,rfl oqcHi,

BeJrtrr{o - ilopagr{a 10-13-10-1 4 cn2 [5].
{ncno croJlnHoBeHlrr,l noa6yrHAerrHbrx aror{oB c orill{UareJrr,Er,IMtr IIoHaNIu,

upr'rBoAfrrqee R paSpymeHIIIo rocJIe[HI{x, I]aBIro Ir.r:III MeHbIIIe t727LiU5 :
x L1a.2.105,2,I05.L0-13 = 40 cu-B cex-l, ecJIII trpr{}Iflrb ltalt nepxttr'Lii

rrpeAeJr tli - tl,p x 2.105 rr oTuocl{TeJrr,rr.yro cnollocrb aro}IoB ltrrcJIopollil

u x 2 xlr,/ceri. Criopclcrt paapyrneHl{a orprrqarerrbr-Ibrx rIoIIoB B TarioM Halt-

6oree 6naroilpI{ar}IoM Criyqae 6rueria It CItopocTI{ 14x o6pasoRaHrItI, x()'irI

r{ Me}rbme ec. OIIHano fly}r{Ho rrMerb B Br{Ay AonyqeHrloc Ha},Itrr npeArloro}nenllc,
IITO SHCPTI{'I AIICCOqUAqI{I{ OTPI,IUATEJIbIIOIO I{OHA PABIIA SHEPIUI{ HBAHTA ITPIIC-

floii ruur.rrr, r{oTopoe, ooo6rqo roBopf, Ire o6ocnonano.

flplrne4eunar oIIeHIta roJIbI{o rrolta3llBaer, rlro rloryr B npr{Hur{rc c}'uo-
cBoBaTb MexaHlI3MLI paSpymeEIIfI OTpI4IIaTeJIbHbIX 1IOIIOB; XapaltTep x{c III
B AaHHoM CIyaIae IIe I4MeeT CyqecTBeEHoIO 3IIatIelII,rfI IIJIfl OCHoBHoIo pe3jJIL-

Tara, rroJryarer{Horo B }lacroflIrIefi pa6o're.
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AriAIlE[,rrl,r HA.vIt CCCP
I4 3B E 0T14 fl I{P I,TMC I{O I)T A C T P O O II 3 I{ aI E C rt O tr{ O 5 C llp BA 1'Ol) II I{

Torr XI, 1954 r'.

SJIEI( T POHHbI i,i yAA P ltAlt OAI,4I{ I[3 BOBMO]I(HLI X M EXA ]T IrI 3[4 ( ) t J

BOSEyIItAEHI,Ifl CBETIEIII4fI I(pACIrOri JrI,IIrr4X,{ HOrIH Or0 I-I EEA

C. 7]. Iluttei.Mtap

IloItaaatro, qro ec;IrrRr{Ilertr.recxarr rcr{ilr}parJrpa n onoe ^F' noqrro 6.rrrarra n 1300-1500o,
Bo36yx{Acfirle gJ]el(Tporrrrrlr{ yAapor{ uorxer o6'r,lcrrr,r'r'r, rra6rroAaeMoe cBeqerrfie n npacuoii
JrlrHlrr{ Horr'roro rre6a.

OAnoli I{B Har{6oJree rlpltr{x JrrlHraii B cner{rpe }rorrrroro He6a flBrrrercfl Hpac-
HbIfi rpurJret ).). 6300, 6364, 6392 A tt]. 3ru nr'tnur,r cBflBarrbr c BarrpetrIeHHr,6{
lepexoloM tD, *Poj,z, nprrqeM Hr,rlr{Hrrii ypoBeHb flBJrgercfl ocrroBHbrM co-
cTorIHtreM aToMa Kr{CJrOpOAa.

Ha6trcgeulrrr rIoKaBbIBaIor Becr,r{a cJrox{Hr,riri xapanTep rroBe[eHufl r{pao-
Hofi rurr4u. B cyuepnax ee flpr{ocrr, BeJrr{rra r 6r,rcrpo y6r,rnaer co BpeMeHen4.

C nacT yunelrl4cr,r rroalrl fprtocrr, r{Meer elrle BaMerfiyro BeJrtrrrr{Hy u oqegB MeA-
JrerlHo y6r,rnaeT Ao yrpenrrr4x cyMepen, rocJrc qero rrarruHacr 6urctpo Bo3pa0-
tam It]. tr1lsntcueulle fpI(ocrlt ]r cyMepr{ax xopomo o6.rscrrRercrr pegor{aHc-
rroii rpnroopecqer.nlrncrii aroMoB r{r4cJropola B BepxHrrx cJrosx aruocsepr,r no71

AeficTBueM ocBeutraroqrrx 0rrr cJror.{ CorHerrrrbrx ry.rei,r. Ilo.ruyro rrp6ogrr, r{pac-
nofi trnnu ranrrM o6paaou o6rsun.rr, rreJrr,Bfl. II. A. Xsocrr4r{oB ItJ npegno-
)I{EJr MexaHI{3NI (ceirolt.lrsHor)i perlrpanqulu, cot.Jracrro rtoropoMy coJrrrear}rbre
ryqr4 trolaAaror rra HeocBeqeHrryro cropouv 3eunlr, npeJror{Jrrrfrcr, [apaJr_
JreJIr,Ho Bcrruor,'i troRepxHocrlr. f{nnranoi,i per[paHqr4r{ }rv}nHo, 11106r,r roodr$lr-
qrreHT rIpcJroMJrcHI,In Bo3lyxa B Bepxrrr{x cJrofix AJrfl npacHoii nunuu 6r,rr ue-
cI{oJrLIto 6omme, rIeN{ AJrtr cocoAHr{x AJrr,rH BoJrrr. Vre,,ru.renue xoarftfuqraeH.ra
rIpeJroMJreHIrFr BHVTprr JTITHI,II{ cBflBaHo c flBJrcrrrlcM Tart l.raBr,IBacuoit alronranr,-
rror,i glrcucpcura.

Cerenrmnuaa perlipartqnri rt ts cocrorrur{rr, BoBNror{Ho, o6T,flcHr4Tr, aracr},
cBeqcHtrfl ripacnorl JrlrrtlrJtr, Ho caxr ajtrop yr{aBblsaeT, rrro rrcrtoropaa, 6orcc
cTa6ulruan qacrr, I{BJryrIeHrIrI or{oJro ilory}rorTr,r i1(lJr}r{Ha noe6ynrgarrcs [p)r,
rIlM MexaHl'Ialtonr, Ceneltrl{BHafl perlrpanqun Hc Mo)tter raltr+tc uortrocrrto o6r,-
gcIIIlTrr a0I{x{lICrpI,Irc riplrnor,l rI3NrcEIclil4fl apnocrrr rrpaCHOii Jrr{Hr{rr oTHocr4Teirr,-
Ho lloryr'Ioqli, ]IocrcrleHIrr,rli cua4 rllltocTil B Terrel{I{c HoqI{ u acrlMMeTpirro
B BeqepHrre r,1 yrpeHrrtre cyMepHlr.
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FIe o.reur fror{frrrrrJ c rorrrir{ Bpcr{rrfl ccJrertrllBHofi peiitpanqutr peSlirle Da-

prraq[n a6conrornoft rlrlTeHclrBrrocrlr rtpacuor,i ruuutl, ItoTopafl rI3MeEflertlti

B pa3Hr,re HorItr or 209/o mrtrerrclIBHocrI{ seJIeuoft JIII}IIIII }' 5577 Ao 1000;'0.

Bcc gro BacrallJrfler, Ire orpr{uaa reoprrrl ceJlcltrrlBHoii lterppaltqn}I rI rIc

l)accrlarprlBarl ee IIo cyqecrBy, ll0narb I(oIioJr]IlITerLHbIl,t r[cxaHI{3}I Bo36yili-

;(crrr{fr 0BerreHrlFr I{pacHoi,i JI],IHUII.

B uOCnegnUe 1'OALI [p]I I1OMSIII!1 paAI'IOr{eTOIloB yCTaHollile11o, alro B Bepx-

r{rrx cJrorx amroct}eprr reMtreparypa [ocrllracr BbIcoHI{x B]-IarIC}IIrI"I. Ilaupuntep,

B cJroe F, Ho.roprtia Hoarbro llr[eer Bblcory onoJro 250 nu !I S.rlcIirporllrlrIo t o,r-

qcrrrparll{ro nrx 2. 105, Tcr,ineparypa 6nlteHa n 1500' [2]. 3ro o6cronrcnr,-

crBo BacraBrfler paccrrrirarr, RoB6ylrigelrl{c aroMoB nlicJropo}Ia sJreIirpoHHLI}'I

)'ilapoM.
'Iaxar rlorrr{rria 5r,tna cgenana n 1940 r. [3], o[HaIio aBropbl rrpeAtroJIa-

fa.rrfl, arro rr\reercrr He6oir6moe qlrcJro (orioro 103 crit-3) 6ttc'rpr,rx SJlertrpoHoB

c eueprltelYt oltoJl.o 9 o. s., rITo'.lloo6rlde roBollfl, col{HrlTcrllno'
tllrcro nol6vlrileurrrli s 1. cu3 Ba t cert. oilpcAerrflerctl BLIpa?IieIITICNI

Ztz:rrf " 1r; udn"(u),
1)o

t)\a n1 - rtollrieltrpaqun neiirparIbIILIX aTolIoB rtl{cJlollo11a, ?r0 
- 

cl{opocrb,

ooorBercrByroularr ollcprrrrr BoB6ylI{i1C1II{tr, o (u) - Ceqelltrte noa6yxtqerurn

a.rlertrpol{oM, lINIeIo,qlIM cliollocrb u, dn"(u) - 
tIIlcJIo s"TreltrpolloB Co cltopocTlltl

o.r ?, Ao u -l- clu, oilpegeJlflelloe paclipe[eiIeHI{eM h{ancnenna. ]lolcrasnart

RrreCTo d,ru"(u), Cro ublpa)IieHI{C II BBoiIfl B},IecTo ?, IIoB)IIO flepel{ell]l\'IO t' : J-:
a

(r)

@
4 _? 2

:-a \ a(r\r\e-*-dr.
l/tt J t'

tZkrr.[e ]: 
V =#, upnnognu (1) H su[Y

Zn: tl'ttxe /')\

I3llg {rynxqnn c(r) HC r,rBBecrcu. Iir,rn trporraBeAelr I{Ba}IroBoMexaIIirrIecnuI:I

I)acrrer, noropi,rft J\aJI otIeHL 5otr,ruOc at!{reXurnuOe Ceqelltr{e, AocrlIr.arcIr1oe

rlpll alIepIuII aJIcHrItoHa 8.7 o. B. 3IJatIcl{I{FI, n 150 pas 6onrme [peAeJILHol-o

[31. filn ceqeHufr rreyrrpyroro pacceflHrlf cytqecrByer rrpeA,eJrr,HarT reopeMa

l1rl, colraclro noropoii noluoc cerrcrrrre IIe Mo?nel flpcBocxofll{tb Ilel{oropoit

IiCJIIIqI{I{bI

o (a)--( :+"-Qt + L), (:J)
\ | \- /tiTilL.Ua

rgc I - 
M0MeIIT IraAarorlero orelirpoHa B arol\{}I},Ix e[ItHrrqax'

,(na l,ranr,rx cnOpoCrer,i Halr6olrluee 3]Iaqe]Ille I{MeeT paCCcfIIIItc C l:0.
Oluano AJra r{rlorI{x aro\roB, HailpflMep OII, OIiI, l:1. ltn OI rartlrie I :t

t5l. .[ln oIIrI{rIecliu pa3pemeI{IIbIx uepexoi(oB CeaIeHuC o6uuuo MeIdJIeHHO

BOBpaCTaeT OT ?r0, IIOCTI[l'afI MaItCI{MyI\Ia [pII eIIepUIlIr IIa IIeCItOJ]bItO 0JIeHTpOH-

t)oilr,T 6oJllmeii arreplr'ru noa61'x111sul{fl, a 3areM ralt ilte Mci(rleHlro y6blBaer'
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CoqcIInfl, coorBercrByloql{e 3alrpeqelrubrurrlcpoxollal{, o6br,ruo 6urc.rpo r,r trou1ru
.,rr,rucr,ino orHocr,rrcJrr,rro Dlreptfir{ Aocrrzraror MancrrMyMa rr BareM 6r,rc.lpo yMeHr,-

{[aIoTcFI [5]. i\4aHcuuaJllHoro 3lTaqeHlrfl cerleHr{e B eror{ c.rlyt1ng [ocltrrraeT ni]rr
t)Ircprlrr.{, [p[6rr3r{ireJrbHo Ha L a. s. 6otr,ueir, qe}r 3r{eprr{n noa6ynr4enr,rrr.
lJonn rtsagroBo[,rexaru,r.recrrrar,l pacqer MerolloM Orrueurei,inrcpa (Ann aanpc-
nleurrr,rx uepexogon) 1qaer I(Jrr{ ccrrcHr,rrr EeJrr,rqr,r}rv 66lr,rryro, rrex,r orpegoJ]q-
L)I,Iat{ BLIpa}Henuena(3), r:o o6r,t.rttclcetIeHI,Ie B MaHCrrN{yMe 5nnsno n I]pcAeJr];rro]q\'.
lJcnlr me pacqer Aaer x{elrLruylo I}eJruqr{rry, ro o6brquo ceqelllre u B r{altcuM)/Me
\,Icubme rlpe[eJ]bHoro [51. IlocnoJrblty B rra[rert cJlyrrae pacqer gajl o.rcrrr 5o.ur,-
.tflyro Berl{qmHy cerIeHr{fl, 1\{],I np}IMCM, rITo ccrlcHrre nlrucfino oTlrocilTeJrr,Iro
.rIIepI.I{I{ BOSpa0Taer Io IIpoiI0JILHOIO sIIatIeHIIfl B MaI{CI{lvIyMe, COOTReTCTByIO-

rqLrM Br:reprutrr, r{a t o. r.6oJIr,ruerl, rreM ar{epr[n nos6yxrgerrr,rtr. flone4culrc
(,cqeHllfl 3a Mart0ur[yMo]\f r.rac ]ie trHrcpecyeT, raH nan IIpu 'l'x 1.500" nOwt
J.trenrponoB, r{Meroulr{x coorBercrr}yroqyro eHcpl.r,rro, oqerrrr nrana. [J !ro],r [pc/.t-
TIOJIOiI{EHI{I{ COqEIItrE I(O}ITIIO 3A[I,ICATI, B BI,IAE

Sltz ,'- ,3o(r):, "r_.r ,,, (4)tmm"tonrg" *k_*6

r,qe iro z rl?x coorBercrByror aHeprr{fi noa6yrxgeuur r{ Mancrrr{yuy {rynrtqnra;

pa3uocrr,i ux RBaAparoB paBHa t e. alI mur.

flogcranrnn n (2) w r{rrrerpr{pyr{, uaxo4r{M

ztz: ,rrn" ffffir*"-"8 @B + 4, (5)

,'l1e7 aanreueHo ero BrrarreHr{ei\{. Jlcpexogl,r na ncper,rii ypoBcHr, Mor.yr npouc-
.\o,'(i{rb c trBJryqeHlreM r{Bar:rra r,rrlr 6ea rraJr1rr1gs14q, rluc;ro y[apoB r]Toporo
poga 2,, csr,aanto c Z* cooTrrourerrrreM

?:'ls- r-*3 .Lzt nz 8r

{rcno [epexoAoB c lrafiyqeHtreM HBa]rra ftpacHBrx tmrtnfi, paBHo

F'1 : n2/rr,

r';qc ,4r, : 0.0026-F0.0078 : 0.010/+ t6l.
Iuia (5), (if) u (Z) rraxo4rrN,r orrrocrrreirbrryro porrr,

Zn n" g13lf (kT)'l, @3 + 2)

-:_-Fzt Aztgz (Znnflz.1e.a.rl

IAa (B) cJre4ycr, rrro ecJrr{ 7:1500', ro Zrr: flr, upu /?c.:0.9.105.
1.[ocxonrny B cJroe F n" =t 2.705, ylapbr Bropol.o poAa, rroRrrAr,rMoMy, rrecnoJrb-
rio a{r{iexrraBlree, qeM rrepexoAbr c trBryrrerrrrreM, xoTf r{ rrearraarfirerrbrro. ]fcJr]r
),[apLr trepBoro r{ Broporo pol{a ypaBr.roBemrrBaror Apyr /Ipyta, pacIIpeneJrcr{r{e

187

(6)

(7)

yAapoB nroporo llo/{a

(B)



aroMoB rro cocroflHr{flM Bo36yE{AeHr{r onpeAeJrflercfl {opMyiloii Eonr,quaua,
uprarognorl, noo6ule r-oBopfl, AJrfl repMo[r{rraMr,rrrecrioro paBHoBecr,rfl.

tL2 cZ ^-r7,
nr 8r

(!))

fAe 9z : 5, gr: 9.

Ecnruarna oqe,na $, 6rr.nu 3aBrJrrreHa B HecrroJrbno pa3, ro DTo oTpa3rrrcrr
lt zt

na + He oalcrlb crrJrr,Ho, ra ouur6rra 6yAer necHoJr]rno Mcnbrtre, rreM ornrr6na oZo?' .tlt ! zr

flpnnnn rrrlcJro aror{or} Irr{cJropoAa Ea rrepBor\{ ypoBrre B cJroe .&- uour,ro pan-
H6IM 5.1010 [2], uarlrgeu ns:5.8.103.

r{ncno HBaHroB rrpacubrx trtrmfr., BbrXofirrrr{r{x rra cJror .F, a{{exrznnyro
roJrrr(uHy Koroporo I uo;,rino [p]4Hfrrr, panuoi 30 riu, 6yAer panuo

'I 4fl : I n,A,,l= :5.8.103.0.010/1.3.100 - l.1t3.IO? " 
t'ou" .(l())4rc /tir Cll" CeK CTepaAltilil ' '

Ila6rrogcunn 4aroT gna rtpacrloit rrvrv.ttonoJro 7096 lrurcncrBuocrrr BercHofi rr4-
rrtqv., n rioropofi, uo Aarrr.rr,rM tl),naena 171, u3nyqsslrr B cpeAHe\,r

0.3-1.3.t0' 
- ,jTl**- Ecntr cqllrath, rlro lracrr, IrI3ryrrcHt4fl HpacttoiicIr'ccr( cropaAltirlr

JrMHprw MolKer 6rrrr, o6vcnosJrerra [pyruMr,r Mexa]rI{3MaM[, To Mo]I{Ho trplrrrtilir,
ua6lro4acuoe rrr{cJro riBaHroB paBHr,rM 0.3-0.7.107. L}uparHeuue [10] Aaer n
rlecrtoJrr,Ho pas 6onrnree BHaqeHr{e. Sxcuonenra n (9) cunsno BaBEcEr or rrl)l.l-
rlrrroro BrraqeHr{fl'l'; rtpu 7: 1300o,1/:1.3.106 HsaHr/cuz cex crepa4trarr.

Mrr wrgurr, qro Hartrrrfle Rrrconopl rtrrrrerrqecnor,i re,laueparyphr B Bepxnlrx
cJroflx aruoc{epu Mo}ner o6r,gcnurr, cBerreEr{e Rpao}rofi trfirrrr4ur. llocreuesnoo
traleul{e trIrreHcr{BHocrr'{ B TeqeHllc Hoqtr Mo]r{er 6r,rtr, cncAcrBlreM rre6oJrbmoro
IIOCToUCHIIOTO OXJIalnAeHI4t{I{StrIyqaIOrqIrX CJIOCB, a IlSMeIreHI{f OT HOqI4 I( H0qrr --
cJIeACrBrreM rreperyrfl plrbrx rrBlreHcr{uri rcuueparyprJ.

Flanonanlru, rITo rIaItr pacqer crlJrr,Ho BaB[cur or lrprrHfll]blx ena.reHr]i Iitl-
ucrr'rqecnorli TeMfieparypr,r r rrJrorrrocrr.r. EcJrtr R [aJrr,rrefi[eM oHa?riercfl, rrrl)

lilluHflTlJe rltaMu 3rIaqelrplfl.lcMrrepaTypbl, a cJlel(oBaTeJILrro, n ctsfl3aHHoii c ECii
rrJroTHocrl.r 3aBbrrrrelrbl, npeAJrolneHlrt,rrl uexaur{;il{ He 6yqer ralrerr 3HarreEr,rfl.

C gpyloii cropour,r, orr orparrrarr4Baer Bo3MoE{Hyro reMncparypy cnepxy. Tcr,r-
rreparypa Hc Molrtcr 6srrr, cyrqecrnerruo Br,rue 1500o, Tart fiaH axctroHeuTa rl

(9) uplt orolr clrrrbrro yBeJrlrrrrrBae'tcfl u l{3ryvg11s" npacnorYr Jturtvlr 6r,lro 6i,r

3IIAIII{TEJIbIIO ]IIITEIICI,I]]HCC, IICM 3TO I,IA6TIOAACTCfl.
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HAEJIIOAEHI{fl MAJILIX IIJIAHET B CI{MEU3E

II. A, Illtr,titt,

Ila5nro4enur MarrBrx [JraHer Berrr{cb Ha acrporparlre c I(ByI\rFr HaMepaMr4
(120 nrnr) Ha rrJracrrrHrrax l4crMeu-f(ogan t03a-0; o - trpc4BaprrreJrbr.rsre Ho-
1{cpa rIoBLIx MaJrbIx rIJrarIeT, uaftgeuur,rx B Cn}rcree. lnn ucrtoropbrx MaJrrJx
n.lrar{cr rre AaHbr pa3Hocrrr O - C r{B-Ba orcyrcrBrrfl orfenrcpug.

rebz r, u. r. | ,rruuo,. 
| .,ruo I u,ruo o-cJ r.rr- i

lurrsa I

'L)r:rrrrr6pr, 11.7752

13.8007

13. 8594

L7 .7887

t7 .8770

o 196

o 202

o 196

o202.
o 198

250 Eerylnra
87 Cnm,nun

1280 Eafiona
760 Maccuura.

o 203
711 Mapr,ryrra
573 Pexa
396 Sonras
150 Hyna

371 Eoreurs
/165 ,A;ueHro

894 Spsa
a 204.
853 l{auccrrun .

o 205.
617 Bareprn
105 Apreun4a.
o205.
874 Potpayr
149 MeAyaa
67 Aar,rs

189

It nt.
11 'rl - l
22 f .ii

21 56.7
21 58.9

.)9 i/ a

23 21.8
23 36.0

22 37 .0
22 39.9
22 50.3

22 53.8
22 59.0

23 4.8
D9 ( 

'

23 12.9
23 17.9

23 23.9

23 28.6
23 32.3
23 1t7.6

23 tr9.9

+15 8

+16 13

+15 4

+16 29

-18 43

-16 56

-19 53

9qc

-547
-924
-940
-624
-238
-4 8

flt

+ 0.1 1-2
L n, L)

- 2.7 -17
- 2.9 -28
+0.3 0

- 5.9 -54trr!

-0.7-3
-l- 0.8-l-10

+2.3+9

+ o: r-rz

+0.9+3
+ 2.4 -15

- 1.2 - 5

+0.{-1
- 0.1 - 3

NL

12.5
12.0

f551
-041+
-F010

-052+047
+240
+6 5

)-2I
--15s
*1r16

12.5
12.0

t2.5
tt.5
1i.0

13.6
12.5
12.5
12.7
12.3
12.4
tt.l
11.7
13.8
12.6
13.2
13. 3

13. 5

12.4
11.0
13.1+

13.8
12.7
9.6



Ccirrr6pr 17 .877A

17.9689

18.8048

20. 8587

22.8061

22,8830

22.9608

25.8121

Orr u6pr L4,.g1b7

I 6.793U

17.8016

723 lanauonrtt
107 ltarlntna....:
169 Serus

1024 Toruara
1278 Heuur
1556 t942 AA
1r5t Ilaquer:rlr{rr . . . .

663 leprzn4a . .

115 @rpa
216Hneonarpa ....
/156 A6so6a

c202.
o106.
a2Q2.

974 [Iao6a
o 198.
913 Orrna

h ttt
23 49.1

LJ JJ.J

0 s0.5
1 i.6
t 8.5
t 29.9

23,J0.9
23 24.6
23 28.0

2i 50.8
21 52.0
21 48.8

22 50.4
23 5.1
L;t I ..)

250 Eeurrlra
87 Cr,r;rr,nrg

5 Acrpen
c 207

806 fronrgi:rrrrr .

o 196

o202.

1001 layccrn
382fio4oua ....:
493lpuaerrgvc....
726 lloem:a

1234 Srrarra

67 Agrs
123 Epyurrnsga
o 208.
345 Tepqugnune
549 ?Ieccon1a

1542 t94t QE
1157 Aparrr.
231 Bnngo6ona
108 lexy6a

67 Asna , .

123 EpyqrrnrAa
o 208.
3115 TepqrArsus
5119 I4eccosAa

23 t4.3
23 25.7

0 ./r9. 9

t 15.5
t 22.0

21. 5t.t
2l tt6.2

I /r8.9
L 52.5
2 5.8
212.0
2 16.4

23 30.9
23 44.0
23 44.5
23.44.6
23 48.3
23 50.9
23 52.0
0 1r.9

0 7.5

iz zo.t
23 1t3.4

23 43.9
23 44.7
z6 4l .l
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- z'id
-126
-020
-21 48

-18 48

-17 47

-14 36

-F 17 36

-p izr 39
-1.13 L4

-1,i5 38

+1.7 12

*:14 32

+17 2L

-t7 2I

-21 1:l

-17 27

-'17 8

--20 2/t

- r.0

- i.55

+14 18

+r7 32

tLo :',

+22 13

*30 40
,DTaD

-0 6

+757
+352
* 512/+

+537

In
t2.0
i0.0
r0.6

t2.0
12.2
14.0
10.7

9.7
o/,

12.B

12.0
12.7
12.0

1.2.4

12.7
13. t

t|.3
r0.7

10.0
tJ.,)
13. 8

12.7
12.0

+0 t
+B 1

+358
+s34
+543
+057
+632
+255
+239

t2 .1
13.0
t3.2
1l .8
13.6

10. 3

11.5
,lD 

'

10.3
.ti ry

i3.5
13.6
12.5
t2.I

10.3
il.5
,tu a

{0. t,i

'12.O

IIpogoJrlneirrr('

0

+03

- fe -s'+o.t+1
-0.6+3
-0.1 -.2* 3.2 +25
+ 4.1 +30
0 -2
10.zrf5

ot /

- 4.3 -12+ 4.6 +21

:
- 4.2 -25,

0

+ 2.4+[L

+ 2.2 -tt1

+1.6+4
0.0 +i4,

* 5.6 +45

-23.9 -20
- 0.6 - I

- 5.7 -41

- r.s- ia
+14. t+138
+ 0.5+ 4

+ 0.1- I

- 5.7-40
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Ilponorlr(errir()

- {o- n'
+14.0+138
1 0.4* 5

- 0.2 0

+0.8+9
-0.8-.2+4.0+6
--0.1 -1+ 3.5 +25

+ 5.9 +50

-23.9 -22
-0.5+1
- 1..1. - I

0lz
+ 1.5 +13

-0.4-6
-2.4*6
-0.8-2

+ td si ti.z
+ 1415 42.9
+ t4 56 19.1

+ 15 8 12.7

+ 15 8 15.7
+ 15 3 35.2
a L4 32 7.7
+ 14 t8 39.6

-r026 0

- t3 55 12.6

-- t4 31. 39.8

-1843 2

- t8 43 47.9

- 2I t0 24.0

+ t6 13 18.8
+ 16 29 3.6
+ 17 12 11.0
+ L7 2t 4.1
4- 17 32 44.7

0x'ra6pr, {7.8046

20.8065

20.8965

22r.869 t

1542 t941 QE
1157 Apanun
23tlluruo6oua.. .

108 leny6a

1035 Auara
2/r8 Jlaues
9TSAligarrruira ...
225fenpuerra ....
355 I'a6pnelrra

/r93 lpraem,Irc, .

726 lloo;tna
1231+ S.rrr,rarra

i43ti YA

757 flopruanlttl
126 Bennega
541 [,e6opa
961 lyurrun
91rG floaar,In

Itm
23 50.3
23 5L.1+

0 4.2
0 6.8

0 35.9
0 43.9
0 55.9
0 57.6
1 4.8

I 59.9
2 7.6
2 LT.4
2 22.8

2 79.i;
2 19.5
2 2/+.6
2 30.9
2 41.

+ 0'53'
-F629
t-251
fLot

4-12 42

+958
-l-1553
t-623
+10 48

t-27 4L

+29 i9
+27 tB
a-28 4t

+17 28

-F15 3

+21 43

+tB 30
-yltr 32

1n

i 3.6
12.5
n,) 4

13. t
12.8
ti .8
11.9
12.4

1J. J

tt .8
13.8
13.4

11.8
ir .5
13. 0

13.6
13.4

T oraH,blc r? o,t o 2 I c cI LLL,tL il a Jt bt,r n nalr,etn

1952 r'.

o {96 Ann'c'r

Cenrn6pr

o'198 Anrycr

Ceuta6pr

o 202 Ccrrrl6pr

I 5.8455
16.8297
24.8245
28.8428

Lr.77s2
13.8007
22.8064
25.81.2/t

L6 .927,1

28.9216
30. 9365

13.859/r
1 3.9071
22 ,8830

11..7752

13.8007
20.8587
22.8064
25.8124

Itnts
22 19 56.05
22 L9 9.68
22 12 26.76
22 8 58.17

57 .73
38.56
4.57
6.00

oa
37.08
26. 36

23 1:l 13.36
26 tt 11.52
23 5 7.19

22 I 37.89
21 58 58.26
21 50 47 .:16

21 48 52.38
2t 46 14 .97

21 57

21 5l)
c I (,

2t 5,1

.)c r),r

23 20
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1+l)

7(i

100

l/t0

i63

t7l
)

))

)

173

174

1.75

4tt5cs.
I cs.

lti cn.

I cri.

13 cs.

L7 cs.

1.2 cn.

13 cs.

14 ca.

15 cn.

t cn,

7 cn.

,,
t5'

Amo*:Am'o*

9-10 ceur. I
2.74.,1U

"fr)
+ 20w

-18W
+ 40E

('o)'n n.

^ru

IICIIPABJIEI:II4|7 U OtIErIATttIl

tt

t5"

Lm'o*: Lmo*

9-10 cenr. o

2.74.

nH

+ 20w

-18W
+40E
(or)u,,,,

1r9

qepBatl ToqKaP:.rc.3,6, crernrrfi Hpyxron

M.N S7

opIr{IIaT
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