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o rrPErrMyrqECTBErrHoii opuEHTArtrr{[ BOJTOT{OH rir Apyrux
cTpyltTypr{r,Ix AETAJIEfl ts IASOBbIX TyMAHIIOCTflX

1'. A. Illcciitt, u I). A. Ittse

B Ilexoropi,rx rvr{alruocrrrx orAeJrLHr,Ic AeraJr'r, loJIor{IIa, rroJroc[I, crpyfi l]brrlBJrtrrot
Irpetlr{yulecrBellllyro opl,rcllrar{llro. 0tor arlr{rerir n oco6crrrocrfi pe3rro Brrpag{cn B Borrorr}rrr-
crr;rx ryrlilllllocrnx I Jle6ele NGC 6960, 6992-6995 I,r B Apyrlrx noJror{rrrrcrsrx ryr,rar}rocrrrx
n aror,f xte o6nac,rr.r ({ur. t-7), a rar{xte B }roBrJx DoJrortrrrcrLlx ryMaHHocrrrx ortoJro tlz r
o1 Cygni (fur. B).

ITa o.rettr, 6orarort ryx{aurlocrflNtu yqaorxc ne6a 12" X 8o n SW ot cr Cygni nrrnnrnercn
iIllel'Ir,Iyll{ecrBellHatr opr{eIITaqI,lrI orleJrl}Ir,Ix TyNIaHIIocrcri tr lcrateri R rraIIpaBJreHr.r[ raJralt-
rllrrecHol'o 3rtllaropa (rlrr. 13-15). Brrortaaanr,r Hcxoroprrre o6l1uc coo6parfie[[fl o flpI,rquue
rariotii lper,nrynlecrneuroi,i oprre]rralll,Ir,r, D qacr]rocrl,r o BoBlro]KHocrrr aJrexrpoMarnrrrrrroii
ilplrpoAr,r 0Toro frllJrcHr.rfl .

Boa:uoxrnocrr4 ctrenrpocxorzqecutrx uccJrelloBautrii {trBtrrrecHxx ycJroBnfi
ri IIpoqeccoB ]l cBer"rrbrx Tlurprpyautrx ?yMarrEocrflx AoBoJrb]ro or.paHtrqcHr,r.
Onpegeleunrr pa[I,IaJ]r,ubrx cnopocrert n co6crneunr,rx IIBrr)HeHur? ortrx o6rexron,
rrcT{,[roqafl cAIrHuqHbIe clryqaa, IrpaltrllrlecHtr troHa Heo0ynleerBlrMr,r. floJrfiptr-
3artrI{oErlble u nnteprpepel.rllEolrrrble [IccJ]eIIoBaHtrrr Ro3Mo)r{Hr,r raH}r{e .lrErub naH
npar;rre pelfitre rdcnrroqcnrrfl. floaTo]iy np[xo[r;rrcl rleutrrb Jrro6yrc BoBMo?r{-
uocri, n?yqeHr{fl Srrrx ryMarr}rocrerTr. B qacrHocrr.r I{x crpynrypHrJx orlo6e]r-
lrocrer-"r Ha fipfli\,rbrx {ororpa{nrx, oco6eHIIo troilyqeHHErx B MorroxpoMa-
t'flrrecl{on{ cBere, Xorfl noo6r{e [pr4rrrrMaercfl. uro gn+{yaHbre ryMarrrlocrr{
flBJrfrrorcfr rrpperyJrfrpr{rrrr{r4, aMop+HnrMrr o6pa3oRaHtr{flMrr, Ho aro, troBr4lrtrMoMy,
[a.rieno He ran [L,21.

I{anono 6rr uu 6r*lo upoucxo}r{Ae}r[e ilnr[r[yauux ryMarrnocreii, Mareptrfl
B Hrrx Haxo[IITCfr B trO.Ie HaHI{x-To r].uJI. flovrtrMo CrIJrr,I T.qtoTer{Efl E ra3onoro
AallJreHI{fI, Mo}r{Ho rIoAoapeBarr, oc06euuo Ha r{paro ryMaLrlrocru B rrorpaHtrrrrJor"I
sOITE ME}I{AY trIOTIIIBOAAIIHBIM I,I I{sfiTPAJIIrHINM T]O/IOPOIOM, A{r{EXt CRETOBOTO

/IABJIEHIIfl. HECOITUEUUO, IISBEC,TI.IYIO POIIb AOJI}I{HO trrPATb TOPMO}I{EHtrE
nalt pe3y,IlbTar BcTpeql4 raaoBoti MaTeprI4 c Melr{3Be3llrror:r trareprer.i II BoTpeq
1r panHoe Bperrfr rrpr{rue]Imnx B i[Br{E{e}rrre o6o"TlorreH, cJroeB lt Roo6rl1e



orIIeJrLlrbr\ r,racc r{areptl.r,I. Ber.'.LMa ReporITHo, rlro rjyl]{ecroeurtr* {ariropolt
flrrJrflercr{ B,Iech raItE{e ryp6}'.neIITHocrb.

IJol+lroxteu arlr{eltr pacrflrEBaHrrfl ryMar{Erocrll B rrJTocnocrrl la,lartrltrur
fiart. peSyJrbTaT nprIJI,IllIIor0 /Iel"tcTBllfl raJIal{TllqecHoI-o qe}ITpa I'I sBe3ilHr,Ix

o6nanon. ]Iclu artr ryt{aHl{ocrrl He c"rrr{[rxor{ ryrono/Ihle o6pasonaulrfl rI ec.rM

cpellHflfl rI,[orHocrb [,rar0pHr,I B ]Irl.x EC cJJrrrrIHo]I SrIatIrITe,rIb]Ia, 1o rpyflHo

rroHfrTr,, nan rror,rrl oHrr coxpaIIIrrl, cBolo trepBolraqa,'ruyro {opuy, HarIprlMep

6o.lee turpt Mer{ee c{epuuecrtyro. ]l rracronlrtee Bpe\'IFI t\'IbI, lroBI'I]II'1\{o}iy, ]Ie

{rrilaer,r ce6e orrrera o I}(iex eex {attropat, tto:t'opble I{oH?poit!Ipyror {lr:r'r-
qecr{rre \rcJroRrr{ n 4udrlrysun\ ryMarrHocrflx LI coo6ttle B Me}Ii3Begltlror,I ra3c r'I

Jrporertarorulro B IrI{x npoqeccLr. Ilanplrltep, Ite trICItJlIorIae?cfl, tlrcl n 4uc[{yanr,rx
'l'yl,ialIHOCTtIx II ll ]\,IerIisBe3AHONI I'a3e ,I31leCTHyIO i)CJIL I4IpaIOT 3i-rel{Tpol{afllllT'
HLI0 C[,]ILI..

B aroli crarbe, 6aanp;,nqi, lra HarrIer,l Ha6rloAarcrLHo[,r Ma1'ep[Ia-rre7 rIoJ]y..
rreHr{oM nprr 11oMorUu cuerocrr,rJr)Hoii fiar,repLr 6110 ulr (F : 1.4) c Hpacrrbrr.r r[u:rr,r-
porvr KC5, lrrr cror&HoRlrl,icrl Ha oltHoii oco6cHHocrrr 4urp(lyenr,tr ryr{aJJllocreii,
r{oToparr, BCPofl'r'Iro, lit paeT SuaqI,IreJIL}IyIo poJlr B upo6ne},Ie c'rr'lx r.r6:sexrol;.

i3Ac,tr, ]lerrb r,1ler "rr116o o roNt, alTo s rrer{oropr,rx ryl,raHrrocrflx orAenbIIIJe /IerarI,I.
rIoJIoChI, ll0"ToItHil, c1'pvlr BLIflll,lflIOT Iiarl--VIO-TO Ilpellny[Iec1']leHIIyIO OpIICIITa-

rlnro, .rrr,r6o o 'lol,r, aiTo B garruoii o1'palrlrrleuuoit o6nacru He6a orAe,rrLHLIe

/lu4rhrltui,re ryl,raHlrocrr{ u.rur paB6pocarrl{afl ryx{arrrrafl MarepLIfI o6napynir,tnarcl'

B rrel{oropofi rrr:cneurr tlper{MyrrIecrRerulyIo opI,IellrauI4Io. O.renl Bo3Mo}I{rlo,
qro aTu crpyTiryplrlre oco6errHocrrl, Itoropr,Ie He N,IOrvr 6r,rrr- cry.lgi,inr,rlrr,
CBflSAHbI C CIICTE\{A'f TIAIEOHIIMtr] ABII}I{EHIIfII{I,I MA1 EPIIII B],.IYTPI4 1'VNIAHIIO['T-t,I

rr Bceil ryMalrHooTr4 .u qcror{.

,I{tn r,r;urocrpalluI,I n,Ihr ocra}IoBI4nIcfl Ira rrecItoJJLItI{x c,[yqaflx, Iio'ropI]Ie,
.[]jtrlaIto, rre flBJttIroTCrI lrcarepIIhrBa]oul,rL,rIr. (lna.rana paccN{oTpI{NI I{SBecTIILIe

roJrorrHrlorr,re 'lyNranIIocrr,r rr Jlc6eAe NGC 6960, 6979, 6992-6995 I'r llpvluc
rleuyMepoBar{r.rTrre ryilraH}rocrr.t rr Broii o6racTu. tDororpar[lur Rceii 06raorll
(onc;ro 3'X2".5) [aHa na r[rnr'. 1. ,I[nn ur,rauJrelItltr 6olec c,ria6r,rx r)/Maguocrel''

npI,TIIIJIOCI: IIepeI{CpiItaTIr ]ltrlalluLIe TyMaHIIOCTII, BCJIeACTRtrIe qerO xOpOixO

r{38ecT}Iafl 3a}re.rareJrr,}rafr crltyrtTypa l,Ix nponaJIa. flour,ruo rlSllecrHEIX BoJIolt-

irr{crr,rx ryrvrarrnocrc}il NGC 6960, 6979 lr 6992-6995, Ha IIaurIx clrllMliax
MOlr{HO OTMerr,rl'L, HeCr{OJILI{O LIOBLIX, 6OnCe Crra6blx Tyl\4aIIHOCTei'l U Aeraneii.
B .racluocur, o,r'x,rerrrtrr npoAoJrlr{errue I,rBRecrlroii 6o;rrruofi xorrl I{ HeHy}rcpo}laH-

uort ryx,rarrHocrlt, Ilelltloi.i x Ntr o:L NGC 6960, ll Br{Ae }Ieolt()JILI{IIX otl€}Ib

Tolrrtr.rx, c,na6brx, llJrl4I{IrbIx BoJIoItoH, IIaJrelto rrpocrl,Ipaloqllxcfl fi Iory. ]3 Aarb-
seliu1enr 0To AaJrerro rr:lyuee n roly npo4oJllr{enlre ryNraliuocrrl MLI o6oana.tln't

S 106, Oco6enilo 3aNreqareJrsrlo rrapl6oJree llotlrorrHoe, cocroulllee rla orAeJrErlrlx

SRerrE,eB BOJIOr{rro, i\,rrrlHotr-I [oa]rll R nOJlrOpa rpaAyca (rpllr. t). Ha Henotopr,rr
,t{3 aTr{x BoJror{o11 NrbI BII/II'IM IISUOqHI'I 3llC3/(, }IO CI{Opee arO cr;rqnjillgp
flBJICIIEE.

,I{,rn 'r.irl,lnsrrocreii Ha Qr,1r. I l,rr,t xoreltn 6u orr\Ierl{rr' ;1ue oco6et,tHocTtr.

Bo-ueput,rx, ular;rJbre qe'rLrpe ryMarrHocrll Br,rrrIHyrLI R ocrroBlloNr ll I.Ianpalt-

Jrerrr{r{ N-Sr,r NW-Slr. ]J,::.urr uo}nuo roBopplrb BIIocL o rIoalluroHH6IX yr,rrax,

'ro M];r rrMeerr coorBercrrlelrlro [,trtr rlerllpex ryMaHHoc'reii lpy6o 353, 352,



(Dur. t. O6racrr rloJroxrrr{orr,rx r)rrrauuocreii n Jle6e4e NGC 6960, ti979, 6992-6995, S 106
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Our. 2. NGC 6960, qeurpanbllan EeIryMepoBaEIraE ryMalrnocrr c S 106
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(Drr. 3. NGC 6992*6995
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322 u 327", errr41'afl or NGC fjg60 n NGC 6992. Nlnr g1,'uaeu, rrro rarra,r 6oJIee

IIJIpI MeHee OAI{HafioRarr oprler.rraqltfr I(Jra rterr,rpex cr(l1{or}}lr{x r,r pfl/(a 6onee
cna6rrx ryr{aHHocreii ue nn;rrrercfl c,ryqar,lrlrocrrro.

llo-nropr,rx, o6paulancr n rranr4orii r{B Brnx 6oral'uu crpyrtr;rltoii ryl{a}r-
nocteii r or/IeJ-rbIIocrI,I, x{rJ HaxoIlI}I }re N,reHCe }Tr'rrepecr{oe flBJIeHrrc: orAeJr,rrbre

[e't'airIr rlJlr{ BoJ]oxHa oprlerrl'rrpoRar{rrr Il olrroM rrpenr,ryruecTBellr{oM IIatrpaBJle-
unn. Ilunie rra rfur. 2 r,r 3 larrsr r[or orparpr,ru rvMaHrrocrei:r NGC 6960 u NGC 6992-
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{)lrr. 5. Cxeua paclono}r{eurrfl
OTI(CJIbIILIx lJoJIOl{OII B TyMaH-
rrocrrrx NGC 6992 u 6995

6995, ra HoropLIX xoporxo Iln.truo cl{creMarr.{qecT{oe pacrroJro}neHtre or[cJrbHr;rx Bo-
;roltoH u geraneri. Ha rlxrr. 4,5, 6 $ororparfun rpex yrroMflHyrbrx ryuauuocrefi
6960, 6992 lr 6995, a raxlne uerrrpaJrr,rror:i ryManrrocru BMecre c S 106 tpe4-
craBrreHEr cxeMaruqecnlr, ,(ance ua rpur. 7 pacupege;rerrrre r{atrpaBJrer{ufi BoJro-

nor{ ,4Jrfl ryMarrHocrefi 6960, 6992 w ueurpaJrr,Hor? c S 106 [aHo tro rroatrqr{o}rrrbrM
yrJraM (op,quuarrr [pegoraBJr.sror co6or,1 qr{cJra BoJ]orroH n upegenax 20").
Paeyueercn, IreBo3Molr{Eo paafiuqarb HarrpaEJre:aun P z P f t80t. Vcrosuo
rptr orcqere rroBtrqrorrHoro yrJra B HaqecrBe Eaqarr,Hor"{ rorrnrr rrmr 6panz rontnr,rfi
r{oHeq BorroHHa. trllnrenno uo ar:ofi IIpIIquHe Bce orcqr{raHHr;re yrJrhr na sur. 7
paclroJrararorcfl ToJrrrto r uepnofi tr qerBeprofi qerBeprrt. ftan Br{[Ho, He
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(l)tt. 4,. Cxeua pacnonomelrr,rrr orAeJrrr-
rrux uoJror{orr B Tyl{aErrocrr,r NGC 6960
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trplrxo;IrTcfi CoMIIeBarbCff B peaJIbEoCTtr AOBoJILEO pe3mo BLIpaHteI{IIofi ton-

[e].rrluu H o/{[roMy rrpe[uoqrlrreJrruoMy EatrpaBi]errr4ro BHyrprr naxtgori Ty],trr]r-

uocrtr. [nn ryuauHocrefr NGC 6960, 6onr'moli qerrrpaJrr]Hofi uenynreposauuofi
c S 106 n NGC 6992 (crpara HaJIeBo I{a {,rr'. 1) arn trpe4roqrale.rbuhre

Ha[paBiIeHuf r1tr{eroT MancrMyM co_
orB ercrB erruo AJrfl rrpe;1e,non 340-0 o,

350-10" u 280-300o. Tyuanuocru
NGC e992 n NGC 6995 co6crReuHo

t \ c ucTaRJrflroT Irpo;IoJrlneHtre oAHa\ Apyrolr, I]o Ro BToporr TyMalrHocTrr

/t
/

- r\ ,-/ ,/ [peAtroqrtrreJlbHoe EalpaBJrerrtre Bo-

\U;rr,' ronorr He rax orreBu[Ho. O6uee

N/ [, EatrpaBJreHtre ryr,raHuocreii n rreJ]oM
,l I , tr BOJTOI{OH R rta}fi,qou t4B lr[x, xoTfl

t-l I \ ,, I(oBortLHo 6rzBrto, Ho lraJIorio He

/ t (:oBtraAaer Melr{Ay co6oi,t-
\ / k o6e orrrreseHHLreBbrrrre ttco6euno-

I

.,, t 9TLI I T. e. IISBeCTHafl O6rqnOCrr n,r, \ oTI{t T. e. IISBeCTHafl OOII{HOCTL B

i\\\ trpeAroqrtrrenrnor? opuerrrarrtrrr ry-

/ ,t \ / ltasrtocrerl B trpelo,Trax paccMorpeu-

i : l/ ...r uoii o6racrn, c o[uoii cropoHEr,

i

^ lli '\//

\ 00 00 40 z0 0 J40 J20 ,100 2s0 200

Our. 6. Cxeua pacnoro)r{egrrfl orAeJrbgbrx (Drrr. 7' Pacilpe4enenue itanpannettlrii

BOJIOITOE r qenrpatruOli TyIIaHEOCTII DOtrIOIioII ilo IIo3I'IqI'IoIIItr,rrt yr-nalr. Op-

u s 106 /Irrrrarri - 
trr{cJra DoilolioH B npeAeJrax

20'; -- NGC 6960; - '- c,ellrfl'r;
t- - - NGC 6992, 6995

a c 4pyrorl - AoBoJrr,Ho pesr{o Brrpa}fier-ruan o6uan opITeIITaIrr4fl or/(e;tl -

urrx tretanefi fr B9JIOT{OE BHyq'pU Harxgofi rTs T)/MaIII{OCT6I"{' HSCONIIISH-

rro trMerOT HartOfi-to rfry6onufi CMBIcI, I'ruTeplpertrpoBarl llglopf>Il} \IBI

[oHa tre Mo]fieM, 3ru TyMaHHOCTtr uoHa MaJIo Il3\rqeI-rBI. Nlexrny IpotII4M,
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Our. B.'fyuaunocrr, S 107, IIepcceriarorrlafi 02 Cygli lr S t0B, H ror\r or 01 Cygni

-; ,,,,,i'i:".,'lill., 
t-' 

,, jt . ,',-,:"''': ',',i"r.fi

rr'"iH

H-
Hffif'=;*Iffi:ii$

ffit*
;i*r

i1l--fffi
;ffifl, .,i# :'.' i-iiii::.:i .i*{: i*:,

H:;*t+;-t*i:t;ii$i

t l';'-':, -"-;-'t-.;-: .r'-.. ;... : - ..r ""
l';:r.:;i.i.. ,!'::,|;'ii .r., '. 

* 
"i 

j': :: '

ffi;;***r*ffi

ffiffi
HI$ffi



A
>5a
o
m

4
Eio
o
EI
H6
x
>>li
(g
froq
FI
rro
dootr^I*6
9coo
.^stHco

^i -t-
a6E:J9!U
Zi
j
r)
a
oIo
a
t-
.Vr

a
E
ET
C)

\oo

k
H
e

c.i
co

(/)

^.!sbood
r,H

-o00H

LO tsio
9;.

o
og
Ho-
Eoo
1a
EE
>,s,
F{@

go
E
hdigoo
A a

ri

e

..1 t. . 
' 

.' 
',,. 

; ..;','..', ' .. 'i" .r.:.:' "'t -' .. .'.;r ..' : . :r,d
,r,'"..'.'.,, , 

-i ,,., ;;,,.." ,:..,.),:-'- 
i..,j '.;- '''l

'ffi+#
--

il *,."..'',.1.|];SF,,T"- .'*.":.' '' , :. i;



Orr. 11. Tyuannocrr Ilerrrrrtarr IC 5070 rr Bocroquarr vacrr, <rAnepnltrrl NGC 7000

- 

i:.'.'E i:i .''

t,.

1". "rlt'

il-.;*t-j....,....".:.;#,.:......i.,,,.,.;,.,illu*#r.,ji:,.|,i#j.,.,:..,:,:,,,,',....'],.,,..i}1.,i.i:::.,.,
_ai

rt, . l. r"El,;r .. 't-'; . - ".: ! .'-' ,. r i'.,.J.,,,..::|',,,,".|;,y'.ii,,,d
":; 

tii,! 
:!;,,::r 

t ,:.,i '-,,,, ' ., ' ":"ii;lrn:, 
:'



l1Mee1'0r HeHoropoe tro/Io3penr4c l3l, qro npariune ryMalruocrr{ NGC 6960 u

6992-6995 y,qaJrrrrorcn Apyr or [pyra (aro eglrucrBeHHbre ryMauuocrl{ e aroft
o6nab,ru, Il orr{oruer{rrr,r ltoropr,rx 6r,rna cAe,nar{a BecrrMa trpeltBaptrTeJrblraf tro-
trbrrfia orlerrtrrb rrx ABlrlfieHne). I{e N{eHoe BaMeqareJrbnofi oco6eHuocrblo flB-
,rrtrercfr nparlue peAxo rJCTperraroul&flcfl rJecr,Ma roHHafl BoJronutrcrag crpylt-
Typa ilnrr ucex ytroMFrrJyrrrx Bbrrue ryMaHrrocrei,i. a rar{E(e [JIrr rrexorop],Ix

Ipyr'lrx crra6nrr ]rer{yMepoRaHHr,rx Horbrx ryMar{rrocreii r arofi o6flacrtr ({ur. 1).

IfoloSuas yHr{HaJlr,Hafl crpyrrrvpa prtrx ryMaHnoererli - oqeub cepr,eanrri,i

apryMerrr B r.rorrr,By o6uluocln Bccx ryMarrnocreii n orori o6racru.
HelanHo nar,r o6napyxrn.rur 6rrlrilrio o'r 02 Clrgni Ha paccroflHzr oxono 17o

or NGC 6960, nacrroJrr,Ho Mi{ i-}HaeM, lrouyro rvr{arrHocrb troAo6uorl }ne yHr4-

Hanruorli Tor{r{ouoJror{Hracror,i crp5rn'rypr,, BoJror{Ea xoropofi orranrrrot o6rq-

Hocrrr n HafipaBrreul{n ({nr. 8). 3ur IloJronna, q[c.rroM He Melree 13, ranytca na

3o Ha ne6e [4 ]. Cpeluee BHaqeHtre ,qJrrr trogrruuoHHof o yr';:a 75o -F 5o. O6uquocrr
HatrpaBJreHl{ii, rtart Br.u[Ho, orleHr, BHaqr4Terr,Hafl. 3Aecr, me or(oJro o2 Cygni
nar,iAena [pyrafl, rroBrrAr{A4oMy ?ar{}rre HoBafl, TyMarrHocrb, BoJronnucrafl crpyn-
Typa noropoli srrsn,lrscrcrr BHaqr4reJlbHo l{erree peaxo.

Xorn nr,r He Mo)fiel,r r4rrreprrperr{poRarr, yrroMflr-ryrhre Br,rure BaMeqareJrr,Hr,re

oco6enuoctu, Ho Balr{Iro, arro ll ,qaHHoM cryqae Mo}r{HC) 6rrrr, ynepeHHblM B r{x
peaJrE,rrocrrr. 3ro l1act ocHouau]re cqtrTarrr lleporrrno peaJJLHbrMtr tr Apyrr{e
cJryqar{, r{otI{a BhrfrBJrflrorrlaflcrr reHileHrlr{fr n o6uleir opr{eHTarltrrl or[eJrBHbrx
geranefi B ryMaHHocrflx r{irl{ orAeJrrrn},rx rvMaHrro( reli n qerou u }re rar{ BI{a-
IIIITEJIbIIA.

llpr,rneTleu Hecr{oJrr,no cJTyqaeB, I-Ia rfnr. 9 npegctar;rena ne6o,rblrrar ry-
M&HHocrr, Ir rory oT <Ile;nvrriaua> (IC 506820h46*.6 + 42"). B npegenax 1 xu.
r.p. Mo)r{Ho orMerr{Tr rrtrrr AeraJrcfi, Rr,rralryrr,rx 6onee r{.rrI{ Merree R oAI{HaIto-
RoM HatrpaBrcrnfl. (P n cpelneM pallHo 296'). Ilepoarnocrb, tl1'o B1'o o6flBaHo

cryqarfHocrtrI, oqeHb nraJla.

Cauue ryl{ar{Hocrr{ <Anrepnxa> u <<flerrlnan) Taxlrre [peroraBJrrrror r{B-

Beornr,rfi ur{Tepec c, roqxtr BpeHtrrr cflcreMarnqecnl{x rratrpaBJIeHufi. Bo-ueperrx,
cJrelyer orr,rerr4rr; B <MexcnHaH0r{o1\{ 3a;ruse) B-10 6onee nns },reHee [apaJr-
.re,rrBH6rx troJrocorr c HanpaBnenrrer,r oxo,rro 34iq (rpur. 11). f{aree creAyer
orMerr{Tl, rrTO Tyr,raulrocrr, <rlennrtarr> [orlTr Bca r{cneupeua 6oree znra

MeHee oAuHar(oBo rrarpaBJreHHLrMu rroJrocaMu (naupanneuae NW-Str).
Oro4a oruoctrrcfl ABe oarellt, Arltr IrHbre rrofiocrtrr, coc'lar,rrflrouIue rtfiroB <fle,ltrattauau,

14 rt roto-Doc1'olty or rlocJre[]rlrx tlflTr, Ipyrl{x AJItrIr}ILrx rloJroc, Hanoneq, uoqrfi
ncrr roHrHafl .racrr, (flerrrrraHa)) (n nocrony r{ n rory or 56 Cygni) npegctannret
co6oft coBonytrrrocrr, eABa paaAeJrrrron{rrxcfl MrroroqlrcJrerrrlhrx cna6r,rx noroc.
Ha upe4crasnensoii rpororpa{uz (r[nr. 11) uoxtuo H&crllrr&rr, ue ueuee 13

Tarux rroJrocoH rra [por.E]r{errr{r{ ol{oro 7".5x2",
Orr,rerru ranlne, rrro rlerrrpaJrbHafl qacrb ryMar{rrocrr{ NGC 6618 Bsrsnnfler

oseub aHaqltTeilbuoe qr{cJ]o 6oree lr,nlr lreHee o[[Har{ollo opI{eHTrIpoBaI{Hr,rx

AeraJrer:r,- RepoflTHo, He cryqaiuoe Rnrenne.
flpunegeu etqe ARa crysafl, r{orAa Mo}H}ro nofloapenarr, cuoreMarl{qecfinfi

xapaxrep B HatrpaBJleHtrtr orAeJrblrhrx AeraJrefi. flepnrrfi rr3 rrtrx orHoclrrcfl
fi rpJrfrre l{oRr,rx ryMaHHocreir cnoeo6palsofi {ropurr, Brlrfl Eyrr{x



B HarpaBneHI,II,I SW-NE (tlrur. 10). 3ro NicD 12 u547, S50, S51 uarret'o

Broporo crrlrcria [5]. Oco6enHo IlbIAeJIflIorcfr cBoett aueenraAuoli {urVpoi:r rpn
BHvTperrlr[e 5o;ree gpnre rytrarrHocrrd, B rrcltorop6rx rrec't'ax lTr{elou1ue xapa}irep

lJoJror{orr. Han6oree ceBepo-BocrorlHafl Tv}raH}IocrL lpocrl{paercrl I{e tvleHee qelt

rra 3o. XapanrCp cnoTeMaTlIqecxoi,i llarrpaDJIerIHoCrll 3[ecb ltuoit, q91,1 B pallee

paccMorpeHrrr,rx rylraHHocrfx. ,{,nr rpex rlatr6curee Ba[{erH6lx BMeeBr{AIr},Ix ry-
uarrnocrerl , trelr{ly npoquM. Mo]r{Ho ycmr)TperTr B"rrI,IFIIrI4e oriteJtblrbl}i rpIl}tIJIifl-
rglqr{x reMrrrrrx ryMaIIHoCTCtt, paCuonOXte}I}IbIX n o6lrleu It IolO-3aIIaIy. XorA,

Molr{er 6rrrr, aro r{ He ellrrrrcrBeHHafl l{rrreplperalll{fl, i{o oqepraHlle ry}IaH}Io-

creii aac.rannaer 3atroAoBpr,rrb a[ecb srilr[eru ropMo]r{e}irltr R pe;yJtlrare Bc1'peqLI

cse.rrrori u relruori ryMaHllooreii. Oguar:o rpyAlro ce6e upe;lcraBllrb (rporrr

Bcrpeqr /I,[Fr Ha].{6onee apxoli ceBepo-nocro-tuoi.i TyMa}I}IocrlI rtpo'rfl}IieHJ{eNI

o6o.no 3o (neporruo, IIe N,IeIIec t5 napcert). lloatonty x{oH{IIo,[yMar], lI o Apyr]r]
noloJrrrr{Terlr,nr,rx rfanlopax, orBercrBel-rlrrIx aa I{oJloccaJlbIIy]o BhtrflHyl'ocrl
lr oqepranlre arrx ryuarluocreti.

Flartouer-1 orl{errlM eue oIIHy ryt\'IaltHocl'L NGC J499, n rioropoi;i Mo}IiHo

ycMorperb ctrcreMarrrarecrrri,i xapaHTep s pacnoJrolneurlrl rr opl,reHraIII,II4 or/(erlb-

rlhrx AeraJleii (rlrur. 12).

Nh,r oruerUJII{, Mo}I{eT 6trrr, rratI6oJlee xapaitrep}Ilicr CIyqarl [perll,iyqecr-
BerrrrLrx opueutarluii B paCnpeAeJICHI,IIr l,lareppll,I a ;Ll{dlylHrrx l'yMaHHocrflx,

pa0cMarpr{BaeMbrx uoo6ule nan auop{rHr,re o6paBorlaIII,IfI. OAnarto DTI{ cJIyaIaI,r

He e4r,rlrcrBeHrrr,re. B 6onuuon qr,rc,rre ryMal{Irocrcii lroltrlo ycN{orperl [oI]o.rIJ,Ho

Balvr(rrr..rr{e o'r.r{JroHer{r{fr or cryqaiirroro pacnpc/\eJre}IrTfl. tllrc;ro upt{I{x, cB0T;IIIX

arrf{yanl,rx ry}raHr.rooreii na ue6e Irc BeJII{]io, I,1 llooror,iy HeJlrtsfl pacc[,Iarpl'r-

-BaTi, yr{a3aHHr,re IIpetrt\{ytqccTRerrHLIe opl4e}rTaIIrIrI I{aH c;]Jyalatliiiue o'rrtnoIIcrII'Ifl.

M.ontr1o /lyr{arr,, rtro DTo fluJrelrl,Ic o6gealro ltanllN,I-1'o rp}IrII,rI'IaNI IrpI,Irtr1I,rullaJls-

rroro xapaHrepa.
IlepeiiTlcu B 6oJree o6rqelry ciryrraro, rtorl{a Mo}r{Ho troltosperlarl, t11 u *ru

yrracrr{e onoJro 12" x 8o rt rolo-Banal{y o'r a Cygni l{Meercfl B}IaaltrTe;:tlHoe

irrrcJro ryMarrrJocrei,i, 6o;rrce trJr[ MeJ.ree o[I{Halto]lo oprIelrrtrpoBa}I}Iblx (rprar. 13).

3ra o6nac.rr, oxeNrarr{aTecrrr{ npel(craBJTelra rra r[rlr. 14, O6nacru ua tpnr. 13

gprr6ryralmcJibrro 0onra[aer c 6onr,rutm BBe3AHbIM o6nanou r lVlnequou llyrlr,
3ra o6taC.r,r,, IrOBI{/\IIltotrIY, OAH.a lrl 6OrareiirulIx .rl OT}IOIIIeHEII CBeTJILIX [U{{y3-
Irbr,\ TyMaHnocrer?. Srra.rurreJrrnoc rrtrcllo cJIa6llx ryMarrltocrerl u arort o6-

racrrI 6r,uo o6rrapylrterlo I{a['uI BrIepBsre [5].
Our. 13 cocrar;Jrerra rra pfrAa cHlm{Iton, rr coorlro[Ielr],Ie flpltocrefi orgcnsrtr,tx

TyyaI{lrooTeii na Uei,i He BCerAa TOaIIIO OTpail{aeT TO, rITo l'Il,ICeT n'reCrO rra rrC6e

[l plr t]cer\r ll14Ar{troM xaorr{gecroM paclpe[eJrellr{rr ryuaunorli Ma1'epnl'l B

oroi,r o6nac'r.tr rrerpy[r{o Bce }He ycNrorperr, rIBBecrliyro crrcre}Iar}lqllocrb ]l llarpall-
;rCrruII oTJ1cIIrIILIx TyMaI.IHocTeir, crp;rli, Bo,IloHoII, rroJlocoI{ II Apy]-ITx [e'ranei'i.

il4.r,t nrorneu toB oplrrr) To,rlbrto o rreHoropolvi [ailel{o lrc pe3lto Bblpa}I{errrlor{

lperrl,ryrrlecrrJelrrrorr ]ra[paRrreH[rI4. HeMaroe aIIrcJro ryNIaI.IIrocrerl lr llera;neii

3Aec6 I{e tro/Ialnlrflercfl oroi,i Bal{o}loxrepno0Tlr, tr opcAll lrlrx rlc'l'pealarorofl /{a}Iie

Br,l1flIryrhre ll IIePrelrlll'iny,lrFrp116M HanpaBJIeHI',rLI'

Rcer.o 6r,uro _y.lreuo r] aToi,i o6;racrr,r 158 rvlraunoctei;i n orleJlIrIrbIx AeraJreii.

Or(;.tu.rr,ruag? T{aR I,I rperfiAe, alflc'ro TYMaitIIocTeii a upe4eaax tro3I{IlIroHII],Ix



{t

()

z
^i
E;

a



(Dr.rr.. {.3. O6racrr n rot.o-3arraAy or a g,ygni. flpnne 38s34.B rorr{Hor vacrll _y Cygn



yrJroB or 0 Ao 2Oo, or t0 ,.o 30J Lr r.8., Mbr [oryqunu (xrr. 15. Itax Blrlllto'

nper{MyrrlecTselriloe HalpaBJreHIIe AJITI IIo3I4I{troH}lLIx yI'JIoll oT 40 [O 60'

Br;rpalr{eHo AoBoJrbgo BaMerFIr). Ec.,rn [axte yqeCTL BC0 HeMIIOfIIe BbI6pOrueHHLIe

I'I3 /II'ICHyccI{u HeoIIpeI(eJIeHHbIe cJIyqaI,I, o T{oropllx MLI I.ol]oprilll lrLIrUe'

;ph4nn j6n C7rn Zgn Ziln Zym /0n /l/n gm 4n 20h00n frn f,Zn

{l)111.{4.Qas11a pacrroJro)r{errr'rrr orl(eJn,rrrlxryrrarrlrocrcirl o6raorrr r{ Ioro-BaIlaAy o, o[1r$]ii .

lIo:rolrlenr're raJrartTr{rrecrtoro arinarolta noriaBal{o ltvrttt eil A A'

ro Bce fl{e [pcltloarr]'rrerhuoe ]IatrpaB,rIel{rre ocraercfl xopouo BaMerrrbr\{ (R

rraupaRJreHrru 50o .rrc.lo [eraJJcfi [pr46ru3urei]r,]Io B 5 pae 6onrurc, qeM B nep.
IIeHlrrnyJrrrpHoM natrpaBJIeHtru).

tr4r.rtepecuo orMerr4Trr, rrro yraaaHrroe Rr,Itrre trpe;1noqrureJrbrroe rranpaB-
,-iclrue (oxono 50") Molr{Ho carrlrarT, R trpe[eJrax roqHocrr trpaHTrqecrird



coBuaAaroqlrM c HarrpaBJreHneM raJrartrtrqecxor-o pHDaropa B Brol,i o6,lracrtt ne6a'

Ha {r". 15 HatrpaBJregrre, CoorBer6rByloqee IaJIaItrI4qecItoMy 3I{Baropy,

yna3arro crpenHor,i, a ua (rnr. 14 - trsu:r,eil AA' .

Cucrel,rarn.recnoe npeArroqrr{reJrbHoe }ratrparrJreHl{e B pacnpeIIeJreIrI4Ir Mare-

prll,r BIryrpI{ ryMaHrrocrei,i, a rarime IrJtfl rpymILI ry}Iaurlocrei'i n IIeJIoN'I Il

orpaptrqeHnolr yt1ng1*" He6a, BepoflrHo, rre croJrb peAr(oe flBJIeHrae. B ltr'rle'
parype Molr{r{o saiirr vna3aHze, .rro il;resfir,r, n oco6erurocTr{ onoJro ivleponsr,

ilepecerreHtI rroJtocaMrr r{J.II{ CTpyflMI{ ItaH 6aI uoJtulrcrofi crpyx'r'ypr,r. ,[,ericruu-
Te,IIi,HO, ranr na6ntO/laIOTCtr TaT{IIe trpl{l,terlaTgJIE,HsIe OTpVI{, HO, rfalt 6yArO,

B I-raIpaBJreLrlru. mx Her Br1o,[-

He nrrpaxteuuoli rrPe1I[otlT]'l-

TeJrr,rrocrrr. Vnottlutrauur o

roJrocltax, cTpYfIx r1 BOJIOHIIaX

Nro?r{Ho HaI"rrI,I D IIeHoropllx
pa6otax. I{o cro, Bepoar}ro,

He coBceM To, qro otrI{caHo Il

HAIUEi{ CTATLE.

I3o3uoxrtto, trro Aalr{e ,qrIFJ

BeCLMa OIPaHI{qeIIHOrO qUCJTa

paccMorpeHHblx I'IaMI{ Crytlng,
flpl{quHa rlpeAnorlTtrTei]b HocTrr

HanpaBJIeIrI{fl LIe OAI{a 14 Ta ]Ite.

Orr.ro [eno, KorAa MbI [a6rJo-
AaeN,r o6u1r'roctr naupaaretrlrii
Torrrtrlx BOJIOI{OII B rpynlle
BOJronlrrlOrr,Ix ryMalrHocreii B

<JIe6eger, ilpyroe, r(or[& NrIr

llcTpearaeMCfl c IlpeArroqrtrlTeJli,

rrrJM r.ralpaBJIeHueM IrotrIoc'

upyk, Har{, Hatrpr{Mep, B TY-

Marrrroo'r'flx <Aruepltxa> n <fle-

JrI4Har{)). Molrter 6rrTl,, TaH]I{e

oc o6rrfi drantop o6ycrollrtrBaer
cnoeo6paarrr,ro (ropuur rartlrx ryMallHocreli, mart na {urr. 10. Haxoueu' Bepotlruo'

rperEfl rlplrqlrr.ra Jre]fiur B oCHoRe toii teuger.rrlrtl{ H npe;1rrotlTrlrelrbHoMy HaIIpaB-

JIeHuro rYMarll{ocreir na 6o;lrruolr yr1ng1H" ne6a, no'ropylo MbI Br{AuM ua r[ur'
13,74,15. Mrr AyNraeM, rrro B npo6reMe lrtr{(iyarrhrx ryMaHuoc'r'efr onlrcaurroe

flBtrreHtre, [p[rrl{Ha Koroporo ocraercfl Hcr{BBecr}roft, ltiueet 6onr,ruoe B}Iaueuue.

B uacronulei,i pa6Ore MEI He IIbIraeMCfI IIIIrepIIpeTEpoBaTL aTo flBJIeHlIe,

Ho,.Molr{er 6r,t.rr,, momuo nLrcnaaarr, BAeob Hecxorlbl{o coo6panteuurt n cauotli

o6rqelt r[opnre. IJperrr;1e ]lcero cJre4yer rroJ{yr{ar}, o [pIrJlEBr{ou [er,icrBnrl o6ulero

CrIJIoBoro rroJIFr B lanantune. Srot arf{enr paccMoTpeu Hal,lll n o6u1ux qeprax

B crarr,e o crpvr{r}rpe I{ Maccax ryMallHocrefr t2). Pe.u, u[er B oCHOBHOM O

g[t[tr|lepeur(ItaJILIloM or[rfenre ra1a1TtrqecHol'o BpaIqenufl. Tynrannoctlr B

paccMarpl{BaeMofi HaMIr BI(ec6 o6;racrpr o6rurpr-rr,r v cila6:ol(r[ur. 13), IICpefIIflfI
uJroTr{ocrl, lvrareptrrr B[ec6, BepoFrrrro, Melrbrue 'I'oi,i. Horopafl ycraI-IaBJII4Baercfl

<Dtlr. 15. Pacupe4enerre EarrpaBJrerrufi ryrtanno-
crefi no rroar4rlflo]ruhrM yrJlar\t B o6nactn x SW
or a Cygni; opArrrarrr - 

qrrcJra tyuauuocret n
lpeAeJrax 20o, Crperxa noxaa6rBaer fioJro)r{eutre

raJlaHTEqecRoro aHBaropa
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riprrrepr{er{ Arrr{aMrrqecxor,i ycroi,iuurrocln (p < 0.09O). Baxrno roJJbrio or\{currlir,,
trro B peayJrr,rare 4nr[r[epeuqlranbrroro a{rpertra raJrarrrl{qecnolo I]paqe}II4FI
'iyMaHHocrb pacrxrrpl,rrcfr B rrJrocr{ocru lananrr,rrtu u 6once lrJrrr [,rer]co 6rrcrpo
rrpr{Mer crrJrbno ctrJrrocrryryro r[opuy. Vrcrn.resne pa3MepoB BABoe ]iacrynrrr
upz6;unsrarenrno qepe3 4 x 10t Jrer l2l. OAuano l,rrrorrre Maccr4B]Ir,re

|asoBbrc ry[,rar]rrocTr4, fiaH, rralpi{Mep, ryivtarrrrocTb oplrorra NGC 1976, NGC
2237 u 11pyrrte, r,rMerr nolcpeqrruH rropnAr(a ,t1ecrrHa r,r 6onee ]rapceH, ooxpa]raror
tr(rcpnuecnyro rfopuy. l] aror{ l{o}r{Ho ycr{orpcrL yra3arr}re rra ro, ,rro rro
ripaiiluei,i Mepe Arrfl DrI4x ryx{arrur,rx o6paaoraruri.i er[r[enr trprrJrrr]lrroro Aei.icrr:r,rn
orIeHL MaJr. Buecre c rem neo6xoAr4x{o ora{eTr4.Tt, trro AJrrI 6onr,urrrrcrra pac-
cMOTpeHHLIX B IIarIaJIe CTaTLI,I CJryqaCB IIpCI{MyIIICC'IIBCIIIIafl Op}IeIITaII[fl Aeralrer,:i
IlIrvrllI,I TyMaHr{ocreii flsnne'lcrr c;rry.raiiuoit tto ortlotlerrulo x l.aJ]artruqecrtox,ry
l,)lillaTOpy, II, CJIe,qOBaTeJI.LIIO, 3To tIBIeHUe I{e I{x{eCT OTIJOII0}II{fI rr gUr[{CpCu-
r(Ira Jrb I{oMy arpc[cH. v raral{rrlrIeclt oto B palqculIrr .

O;luario c roqxr,r BlleHr,rrr gnr[r[epeuqr.ra,rrrruoro e{rfenra ].aranr[.recnoro
rrpaueHl{rl BacJryHLIBaer IlHrrlrarJr{fl yrroNra}ryrarr o6nacrr, yte6a !2" X B" n S!\r
or a Cygni (r[ur. 13, 74, Lit). flounr,ro'lor-o, qts cpe,q]rrrrr rlJrorr:rocrr; ]'rarcllrrrl
B,{ecL, llepotrrl{o, MlroroMelrbure 0.L O, n oroii o6racru rrtr{eer x{ccro lrperTMyrrle-
oTBeIrI:Iafl IlEIT'IIryTocTr, 6onr,urlrncTlla TyNrarrnoorett ll oArIoM IralpaRJrerrI4IT.
B 4er,:icrrlrreJrr,Hocrr,r rra6irro.rlaer{oc rrBJrerrr,re orreJ{r, cJro}ri}roe. IJapray c MaJro
IJLITrII"IyTIJMI,I TyMaHIIOCTflMII Mr,I r{MCCl\{ B SalanJ,roii rraOTU l{O]IOJTLHO V:}rtr{e,
rlpL.BBr,rqai,iHo Irhrrrrrryrr,re rvMalrHocrr. Eulc 6o;ree n NE, u rreAaBrro o6rrapy-
?ITEHIII,IX IIAMI{ }IOI]rIX 3AT{CIIATEJIII.I]rIX TYMAIIITOCTfIX OI{OJTO O1 TI O2 CYgNi,
MLr r{MOeM rpyuny BecBMa To}r}tr,rx, Br,rTfr}ryTrrx rJoJlorrolr, rrr4rcl:i, BrTA ltoTo]lr,tr
v)fic collceM I.Ie trpeAoTallJrrlelcrr trpauAonoAo6nrrtr c rorrru BpeHr{rr 1u{rIlr:perr-
rIrIairLIroro e(rr[enra raiiaHTnqecH01.o Bparqenrtt. Eclu Erc trrcr{Jrroalr{Tr, }Trr
rrocJreidr]r{e AeraJrr{, ro uoo6ulc Ha6rrroAacMyro r{aprr.{Hy, nart 5ygr:o, Mo}r{Ho 6r,rJro

6rr na nepnrrri B3rJrrrII fr]repupcrrrpoBalb B paMr{ax rr.rrrorear,r irr,rrfdleperrqr,r-
a Jrr,rroro erf{enra ta Jrar{Tr,lqecn or o B paule}r[fl .

Ocraercn aJ:Ir,TepHarLIBa, qro BLrttrcuplr]Je4enurri,r peayJrbrar o cr{crer.rar}1-
qeclioi.I opIleHTaUIr[ orl]ocl{T0fr Irc rr cBerJrEIN{ Tytralr}rocrflM, a rt reMnr;IM Ty-
N,laIIHocTfIM nauo4o6ue ItarlaJroll, IlLrTfIIiy?blx IrapaJIJrcJtbIro laJraliTr{qecrioMV
ar(Baropy. Tanoe flBrerrrre ranlrie rrpeIICraRJrrrlo 6r,1 6olr,ruoi.i rlnrepcc. O;-
flalto c'i]oqlirl 3pcrrrlrr o6rqei,i na6nro4aeuoii rraprunr,r 3Ta rrrtrorc3a MCneo Be-
porrllra, xorrr B rrcrtoropbrx Mccrax oror erf{ertr, Mo}r{er 6rmr,, lr nl,reer BHa-
ueHr{c. llnle nterrec Ilepoarlra oTa lrr{rrore3a Arrfl tpynlr,r rorrnoBo.'[ol{l]rrcrr,rx
ryMallHocrei,i n JIe6eUe. ]fc,trn )I{e Ilep}ra rrcprrarr ur.rrep]rpe?aqtrrrr, ro trlhr lrol.Jrrr
6r,r c.rnrarr,, qro trrMeeM BACcr, ueprr,u.t Ha6JuoAaeMr,rft cilyarafi Ar,rccr,rrrarlr,rrl
Il CMr,IcJre BbIflBJIelIl{rI IlJrr{fl}I}Ifl lurfrpepcnqllaJrblJol-o Orfrfertra raJra]iTr4atecr{oto
Bpauelrtrfl rla rtou{r.rrypaqnro Aarrrrofi cr{crer{bl. Izlenecrtro, trro Ar4Lrcr4lrarlufr
rl VHaBaIIIIOM cMr,rcJle ue o6napyntl{lJaercfr flBl-ro Hr4 B crtorlJreHrrfrxr Hr{ B acco-
rll4aul,rffx, r.rrr B nanrrx-nz6o npyrux o6r,ertTax. Oguarto H nprr]leAenHofi B/tccb
I{IlTeptrpeTaqrrr{ cJrcAyer oTrlocrrTbcfl c 6oilL,moli ocropoxrHocrr,ro. I{ pemer-Lrrro

Bolpoca MolI{Iro 6ylrer uogoi,iTtr 6Jtwrrte , HorIa 6y4elr rrMerrr Bo3r\{o}r{rroclrr, rroA-
Beprlr\rrr, l(ucnycclln coorBercrByrorqur,i r4areprrar B r{pyrr4x gonrorax. llorta
)r{e c,nellyer rroItIepltlryrL, rrro rraDrrrrra rrper Myrr(ecrBerinoii optrerrrarlrlr,r
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(,Ilrt. 13), R peaJrbHocrr, noroporri uoqrn lre npuxoAxl.cfl ooMrreBarbcfl,.
cBfl3aHa, rroRrrl(uMoMy, c narioii*ro ua;nnor,l cropouor,i nplpol{br rasoBrilx
rylrauuoc,reri.

tr4s 4pyrlrx ,o,Molr{}rbrx rfan,'opon, riorophre trroryr r]nrrlrr, rra crpyr{rypy
rylrantrocreri, cJre4yer yloMfrnyrr, r1rp6y.,renr:Hocrr,. Ilpu.ry4;runrre r[opurr
HeHoropl{x Alrr}rp52311611 TVMaHHocreii lrara.trxr.rnaror Ha t{brcJrr,, sro M6r r{Meetrr
BAeC6 ldeJro c frRJreHr{eM ryp6yneuruocTlr. tr{uorAa Itaffie HarrpaurrBaercfr cpaR-
IreHI4e oveptaunli rar{[x glrrfcpyarrr,rx o6paaonannli n nenoropr,rx o6paaosauui.i
u aemrrol:i armoc{epe. Ec;iu 11o caMouo roc.rlc[Hero Bper{eHrI ]l 0ToM uoxrso 6u-
ilO yCMoTpeTE 0JIVqal,"tHoe rlIIr,'TO BHelIrrec CXOiICTBO, ,Io R HacTofIqee Bpel,rfr B CBe-
re nonoi,i {lranvecrtoi,',r reopr,lrr ryp6ynenrn(i0rr rar{oro po,qa cpaBrreutre y}rie
He rlp0i{craRrflerctr crotrrb rrerrerrr,rM? nari aro r{o}r{er r(aBarE Cr na ucpnr,rii BBr.Jra,q.
1l caur,re floc,rrerHre rogbr A. FI. I{orruoropor, [tapr,rau. I]er,ieen6epr, tlaul-
paceHap Ir npyrl{e paapa6ora;rru rJ]aBrrrrrM o6paRou B rrpurreHeHr{n fi aapoArl-
rlaL{I{rre(;Hr{M npo6.rLeuau Hot}}rio reoprro r1rp6y;nenrnoro ABr,rineHr{fl, p&ccrVrfllt-
puRaer{oro r{aH crlo}r{Hyro ctrcrer{y nr.rxperi [6, 7] . Paarn.rue u ryp6yneuruo-
crr{, ItaI( oHa npoflBJrfrercf R eeMrrol,i arlrocrfetrle tr ]l orreaHax n e 4ra{{rysHhtx
TyMarIIroc,Tflx, MolI{er 6rllr, u I'recortlMeprr[,rocrtrT trtacmra6or] errtx gnnenpri,i"

I4ay'1s1rrra 4rlr[rfyaHux ryMaurrocrcii cr ro.rxu BpeHr{fr flBJrc}rrrfl ryp6yneur-
Iro0rl,l Il rrlrx, HecoMrrenr{o, npeAcraBJifrer rrrrrepec. oAuano npnlroii nyrr, [Jrfr
sTOf O - [3yt1s11rr cnopocrei,i ileranei]i - nnSo r-reBotsMo]fle]r, nn6o npariHe
orpalrI4qell, lrosronry ocrae?crr llo3trolnuocrr, rroJrr,SoBarbcfl roJrr,Ho rarinMlf
r{a6rio4areJrbllrlMu AaHHbnIr{, rtoropble Jrnrub c}Jfl Barrbl o o crtopoctrro. 3ro nyrr
r[3yqe]:I]Ifr aaur.rcartler,i or rlJrorlrocrr,r r,r AaBJreHtrfr frpr{ocrrr cBerflIrletocfr fa3a
r'r ee r[.rryttryaqrafi B npe/(eilax ryr,raHr.rocrr{ r,rJrr{ rroJrrr na ne6e. Ocuonanrelr
[J]fl 9Toro cJIV]r{I,IT 'lo, at?o l(JrfI I'aaoBof.r uaccnr cltopocrr., [a]]Jle]rue u rlJror-
Hocrb ran Tecllo cBFraalrbr, q1'q er[rfertrlyp6yneurnocrr{ AoJ]}neH nr{fBurbcfl
I'1 U rIJroltIJOCTrt I Lr B Aal]ireurlll, f,r, cJleAoBarerrr,Ho, n tlinynryaqr{If fipr(ocrrr.
O4I.ro lrccneAouaHr{e B DToM r{alpaBrrerrpr[ rocra]lJrerro y r.rac r o6cepaa-
roprrr,r.

IJrqe rl L929 r. PocccrrauTl [Bl yitalan, rrro ecJrr{ r] naHrrx-}ru6yAr, nraccax
ur{elotofl orHocITTeJIr,rrrIe llBlr]neHtrfl, uo rrena6elrir.ro BoBlrlrriaror u typ6yrieur-
HI;Ie /IlrlrlrreHr,r.n. B 6onec o6qe$r Br{Ae t\{oinrro cIi&B&Tr,, rITo o6brqHrre Jral{r{rrap-
Ilble /rlllx?r{enun o6parqarorcfl n ryp6y;reHTrrrrre, riot,qa rar{ Ha:lsruaeMafl 6ea-

pasMeprlarr rocrorrHr{arrr arprcJro Peiinolt,lca R : oT.L , Aocraroarrro Benrl-,, 
t,l,

na, 6olr,tue .urrn MHoro 6onrure 1000. .B arorir cfopuyJre p - [rorrrocrr,;
[ - cltopocrr.; L - lprneiinuri.r paauep; p - Hoarf{l.rqrTcr-rr n.sartocur. 3a*
MeqareJrrrlan oco6eunocrrr Bar{Jrroqaercfl B ToM, qro ecnu ryp6yJrerrrrrocrr, BoB-
Hr{I{aer Lr paallr.rDaercfl, To }ro}nr{o oiriu11arr, yre,ruare}rrrrr Itoa(ttfuqlreura BFIB-

rtocTl,r rI TeIrJIOlpOBOArrocTI{ B N,rr{IrJJr{Or.r pa3.

tr4cxo4n za paanrepoB Melr{BBea11nnx o6rarroB rr ]rer{oropbrx Itu{Qy3I{I,rx
TyMarlllocreii nopn4na 1-20 uapcen r4 Beporrruoro Brraarefi[rr orr{ocnrerr,nort
crtopocrr{ rroprl{Ka 10 nirn/cex, Mo}r{Ho AyMarb, arro rrr{cJlo Pei,irnonrtrca aAecu
nopfl/Il(a 105 nnm BrrarrtrTeJrLr{o 6onr,ure. B cnere ernx o6rqux Aa}rHLIx Bepotlr-
Eocrr, paBBr.rrl{fl ryp6yleuruocrr,r B Henoroprrx qucf$yeurrx ryMar{Hocrrlx
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r'1 B MelI{3Be34I]rJx o6raHax rlpellcTaBrlflercfr Hel{aJror,i, ,[er,lcrlrrrcJr6no, trpu-
tIrIHhI I(rIrI BoBIIIIIII{oBeHrrfl yrropaAoqcuHr,rx 4numcur,rrii r4Merorcfl (nanpunaep,
rroA B.trrfrrrr,{er,r l(aBJreHr{fl paAr.{aqr4}r r4Jt}r BCrpeq c Me}rrsBe34noii cpe4ori ).
Vqnrrrran ycJroBlrrr r ryl,raHnocrr, tr{o}fir{o o}rirr/Iar], rre]lexoAa ytropflAorreH-
HbIx Alrl'1;Iieur,rii Ir ryp6yJleHrHLIc c IroaHrrrrHoBeHr,rcl{ orAeJrb}ll,rx ryp6yncnrnnx
o6paeonaruri,t, r;-r,rxpeil, BoJlortoI{ rr 1]. rr. ]J .racruoc.rlr, soJroI{Ha 

- ynr4ucpca,,rrr-
Haa xapaltreplrcrl'tIta ryr{aauocreri 

- lloryr 6urr, rarrrcpnperr4poRarrbr Irprd rdil-
llecTlllJx ycJtoBI4fIX IIpOeHTII{I{ IiaH peSyJlLTa? BCTpCrltr pa3.']1l,Iqr.r6lx ryuaur,rocrorli
t'r o6narton MciI{Ay co6oii ra uoo6lrle 0 tte}r{3r}eaAnor,i uarepuer)i, a rar{}r{c
cro,rtltlroBcIJr'rii orllellLnblx Macc r{arep]4I,r urlyrprr ryx,raEr{ocrei,l. lloal'orr;r BoJrori-
ua - rf pour tlcrperrr,r r rre]te],rerltrlBaHr]rr Tarrr.ix orl(eJ]l,rrr{x Macc - r,ro}riuo 6rrno
6rr npe4crarntr ce6e, 0crecrRcurro, nan ryp6y.rrerrrrroe fnlJrerrrte. Oqnarto oqell
I{efl0IIo, x{offiIlo irl'r IlepeHe0ru no;1o6uylo I{oHqCU]uro ua Tar{oc fllJrcullc, r{aTt
or,icTeMy 3aMearareJrbH6rx roriNllx Roiror{o]{ B ryMauHocrflx s Jle6cAc (r[nr. 1 -3).13ocl6r4e IIpeiICl'aBJrtreTcfr llcpofrTrrr{M, rrro B}rlI r.r xaparrrep gera;rei,i n ra-
BoBr{x ryrfa]lHocrfrx, u oco6enHocTr[ I] Bo.rroItrrI40TIJx rvMal]IooTflx, orpa]riacl.
g rtaxoti-ro crerleHl{ Te Arll{ar\4rltteclit,re npo[ecorJ, Itorophre ]rMeror lJ lr]rx Me-
cro. floeTor{} IrB}qgn11e [Br:t]I{erJIJfl art.tx o6.senroB rr rrx or/(erbrrblx ;1e.raneii,
orrcur,rArro, otreHr) Balru{o. vtrie oilil}r Brritl o6paaouarurr,'i. rra r}ur. 1-3 no4cna-
BBInaer, qro arrr o6paaonanr,rrr r.re Haxojlrrrcfl r crarllorraprroM cocroFrlr!rtr. IJo
Boflrtolvl 0rytlng oHrr IIe HaXO/IflT0fi. B (lo0Toflrrr{r.I MexaHr4rtecHoro paBrl0Re(,r{fl,
Bo"rce roro, I'Io)l{er 6trrr, roc?arlJlerr uonpoc o Arrccrrrarlr.rlr .r.alrrrx o6paaona-
r.nrrli. C aroii ro.rxn 3perrr.lfr nrolrino rrpc,tt[o.jrar.arr], rJTo r,rrlreHCtrBrroclL r,r ro-
Jto}IieHrre ol'AerILI{LIX 4cra/ei,i IroABCp}ItcI{rI IrJMer{eu}rro B Teareur{e, lroixer 6qr.r,
Ire 0Jrrrlrll(o1\,r [.[rrreJ].I)rroro orpeilHa Bpel,reu[. ,I{rn }ray.1g11}1rr rartor.o IjoAa uB_
uertcsrli,i IJa rlprl[rtBlx rfororpacfnnx, ]lepoflrno, [pr{r.o[Hr,r cBeroctrJrLrrbtc lrrJ-
crpyMer{rrr yLreper{rrot'o pasriepa (crtarHer,r, F ortono I u), uacurra6 noropi,rx
)/)Ite /IoC'r'aToqeII AtrIfl BLIflB,IIeIIIIfI oTAoJIrHTix ;lerarreii u: l1fl oupcAcJrcrrrrfr yx
noJroxierlr,rfl c l'oqHoo.lrrro, r{aTtaFr llo3Mo}fiHa Il IlaurroM cnyrrae. Crc4ycr. prlrcrr,
B BrII(y, alTO AJrfr raltl{x AaJIeHO rre c.rrlil[I(oM po3nr{x ],I He co}leplllerrl{o crrtl-
i\{erprrqr.rrix uao6pa[iieur.rr':r 6onr,ruofi r{acrura6 ;1rr4nr{o{orrycHbrx nHCrpyMe}r-
roB lre /'Iaer trpclrtryrqecrBa. c ;1pyroli cropor.rbr, AJJfr onpeAeJrerr[fl paAr{a.[6r]r,rx
'crtopoc'rei'i, a raltme ,I(Jrfl IIByqeHI,lFr clcr{Tpa uoo6rlc o{eHrr ubrroArro opl{eg.t,r{-
poRarrr cireHTporpad 'rart, .tto6rt 6onee npru.re IloJrortrra pacloJraraJll{crr illloJr],
IueJIr{. Morner 6srrr,, u orre}rrr pcjlrilrx cJryrraflx y/Iacrcfl rarr}He ocyruecrB}rlL
rturepr[epeuqlroIIIILIe lt rIoJ]aIII,IBar{rroHrrhre rra6;rrro4ennrr, noropbrc uor.nlr 6rr
roivlorlb BblflcIrI4rb rtcltoroplJe Balr{rrLre croporru r,rrrrepecyroqei,i nac npo6nerlr,r.

l lpr'r paccnrarpr{Bar rlrr,r roHr{oBonoHHr,rcrr,rx ryMarr{ocrefi uuor/ta }rarrTla-
IIIl,rr]aercrr ]\{DrcJlr, o6 3Jl errrporrrar.nrlrnor,i rrpupol(e SToro fr]lJreulrn . IIpau;1a,
crto.nsno-nn6yils olpe/IcreHlIrJx ynaaarurli Ira naJurtrlde MarHlrrrroro rroJrE
B Melr{aRetsAHoM rlpocrpalrcrBe rre r,rMeercrr. Ognarto llolyuerrr{e rrartrr.lr,rFr ,r.a-

T{oro rIoJTt{ Hanpalxl4llaercrl rro pa4y coo6patxeruri,r, ]l .racruoclr.rr, rptr rraJrr.r-
rIllrl MarrllrrHollo noJIfl n fa;raltrnxc r{o}r{Iro crtopce o5rgcl.urrr rrIJor,lrlxo}riAer{uc
Ir Irllorporlnlo HocMI4qe0H}Ix Jry.rei,i. tr4Mecri]fl ,qa]rie o0HoBarrrre crIlTarrr, alr{)
Hanpfl)rierrHocrrr II Eroro rroJrr rroprrAr{a 10-6. Enle MoJroc orrcur.li(1c)
rrarl'llII're B MelnBBcSI{rIoM IrpocTpar{cruc aJleltrpocrarlrrlecltl{x rrotre.rli c. llx
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ycr{opilrorq}rM AeiicrBrtcM r{a arACTr{rlbr. 13oo6rqe ]-oBorifl, RLIcoltafl. nlloBollln{ocrI.
ilrerrtBBenAHoro rrpocrparrcrua, criopee, lrart 6yrro licr{Jrlorra0T c,ylqecrBoRaHIIC'

D,rIeItr p ocr artr{aIe0rtl,Ix n oneit 6 onruro ro BHtrreHr{fl .

fJpnnqlrunaJrbrlo Ro3N,rolnI,IBI rreltoroprJe rryrrl ,IIJJr vrlTa.rJoBJ{cFIIrg BoJII;-

"ama 
B r{e}r{3BegrrroM rIpocrpaHCTBe c ero \rcrtoDflrolqrru Iefictnlteu }Ia rlacrrrllr,I"

Ho ue.uerno rolrflTr, trrexaHrraM, rrocpeACTBoM Roroporo ero Molr{Ho 6ulo 6r,t

o6parnrr, R HtrHerlTsecltylo euepr[ro qacrl'Irl. Haupn.tlep, lrIliIyqI{poRaHI'ILre

troJIfl Mot.yr 6r,rrr, o6paaoBa.IJr,I lrprr ornocrITe.IIhHor,r nBr{}I{eHII[ rourBonasrroii
MareprTr.I r{ MarrrtrT]ror-o rIoJrrI. Ilpu uenoropbrx ycJroBrlflx aro r{o}r{er r{LIerL

cBorl\,r cJreAcrBtreM ycrtopeHrrc qacr[u. I{aH paa rar(r{M IroroltoM ltoHa3onauuot]i

Ma.reprrr{ r{oryr 6r,rrr, pa.ccuarprrBaeMr;r cauu llrrlrrfyaHLie r&BoBble ryx{auHocru.

C 4pyror;i cropor{br, corraclro Tepneqnouy u Alr,rfneuy [9, 10], r:parqeuue

rena,l rl6Jralaroqero flrarur{rrrhrM[ noncrvr, ]ro]r{er npu cnequclrltalecltlrx ycJto-

BI{flx BLIBBaTL oI(OiIo Ce6tI DIeIiTpIIrIecfiI{e IIoJIfl 
- 

uOryvnii IICTorIlltrI{ ,[.,Tu

ycr{opeHrrr qacrrlu [9, 10] .

B rracronrlee BpeMa lrLr He N{o}r{e\{ roRopI,ITL, HacI{oJIbIto n Tlel,ictnurenr,-
Iro0Tr{ r.{Meer n{ecro ycHopeHr{e qacrr,rq, Itoropoe r,r()lrJro 6r,t nrtflnlltrcfl IrpI{

acrporfnertuecltrtx na6nro4crrlrrtx. Ho Bo ]JCfiHor{ c,Tytlgo E.eJrbafr BapaHee or-'

Bepr.aTb noStrolr{HocTb B uTorvr oT}rofllerrrrr,r narinx*ntr6y4r, er!{ertroa. [nn}Jie-
HI{U rtaCTI,IU, BLISBaI-IIIbIC TaItOlO pOAa noJrel{, /{O,II}I{IJT,I lIIIerh CI{OTeXIaTIIqeCItIIi'i

xapar{Tep. It colra.nennro, TrpanTrlrJecr{rr lt6l r.re I,Mec},I BoBr,Io}I{HoL,1'r{ B Ilacrott-
rrioe Rpel\{a onpeflcJrrrrr, IUIH}rroHrrc irera,ncii ll ryr\{al-IHocrflx HI{ Iro palrraJILIIbI},I

cHopocrfrM, r{r{ ro (q6crReHur,l\i .r1Brr}rierrrlgl,r. X,Irr }IrlrIelo ue Moir{cr clta3arl,
I(ar(yr0 pOJrL B J[rrEranltrrlto Ty^taHIrOCTei.i uoryr I{rpaTl x,lartlIITI{LIe I{ eJreHTpIItIC'

ortr{e troJL,:I I,I I{aItOe BJII{SIIIIe [l0lyT oItaSaTL TAI{OIO pOI(A CI4U?C.VIaTI'IUeCI{I,IO

/InrIlr{errI{Fr Ira crpVI{rypv TyN'raIIIrocreii, HpoNrle Toro, tlro gfidr{iyaIIn Saplr
?nelr116rx qaCTUU I,I IIRI,ITrieI.Itle NtaTel)III4 ltHyTpI4 TylralIHooTI,I noo6rqc 6y4yr
BCCbNta oI.paIII4qCI{IJ ll IIaIIpaBJIeIII'III, IIepnc]Ir'I[r{yJ]fIpIIOr\'I H NIaIHIITHOI\{y

11orl]o. [-[6, l,roiHc'r 6r,r'rr,, ul,rtuerrBJro]r{eHrrr,re coo6paiiietll[fl ]\{bI MoI'rI'{ 6r,r peaep-

lrrilpol]&Tr rrpr{ rJo.L(x()ile n rra6lro11ilTeJl]:I-II,IM Ira]IITLIM, or]IocFIIIII{I\,Ica H llrrft{rya-
HDlr,I Tyt{a}IHocTfl&I, t} 1Iac.'IL.I(](iTlI tt IIoua3a HHr,rl\t BIJIUe i]oJIoIt]II4CTLIN{ Tl.rl',f aII*

nor."rnlr tr ,tlc6c^rr (t[u r. t - 3, 8).

Oco6ag [pr{po,1a BorrolirJr4crr,rx ryMa}rrro0rei.r nolicHatsr,]Baercfl eIIIe c;teJylo-

IIIr.rMLt coo6patr{euunurr. ,f[arrrc 6rt;ro ul:necrlto, ttro ,qr[ ]11)JToltHtrcrrJx ryrlarl-
rrocrei,r NGC 6960, 6992-6995 lle,rr,3rl uat)iut sReBIILII{Jlacca O, 80, 81, no'ropue

x{o}r{Ho 6r,rno 6r,r CqL{TaTr, oTlleTcTBeHIIT)T\II,I 3a I{x CRerIeHI,le. Tenepr, tr'Ihl l\{o?Hel{ H

arcrrv 71o5anrr.rr,, rrro rIeHTpaJrr-rrafl BoJrortHllcrafl TyL,IaIIIIocrr, RtiLrcre c cQ orIQIll,

llrrllrrrrJr\,r, 11oqrrr rro,,T yroparpa4ycHr,INr rrpoAo.r:I]neul'Ier{ H rory S '106, ;1pyurr"

He6o.rr6u!,Ie Bo.I9I1IIIICTLIq ryMaHIIoc'rIT rr erol"I o6lacrlr (NGtl 6979 11 Ap.), a

TaHlr{o rroBr;re rorilroBoJro}rrrr4crr,ro ryMarrHoclrl{ oltoJro 01 tr o2 Cygni (riiur. 8)

Toir{C Jrc I{MeIor C.oo:tBercrByIo[Ilrx BBe3A ]ro36y]I{[e]Irlf[ O, 80, Bl.. I4ane(rlro.
rrro [Jrn orrerrr, M&Jroro [pr][crtra ragoRhlx tyllanHocteri He Haxo/IFITCfI Bol]-

61,irr4arou1lre 3RcBIIbr nJracca O, R0, B1; oglraHo orcyrcrBfie noa6vlrtTrarolqlrx

3Be3i'r, uo rtpatirreii r{epe Ao 9-10 BeJturIUHLI, y BCex YI!OMfIIyrl,Ix DLIIII0 ToII-

Itos oJro rtHrrcrrJx ryMarrr,rocreti upe4ctaBJrrIer0fI tI([BI{TeJL HTJ]vI r{iarrron .

Lleo6xo4ltuo 11pl1 BT6A,I no]ltIepItHyTL, r11'o IJoulreJIFIee CoaleraeTctl c ly'Hq11aJrllroii'
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crpyHrypoi,i srlrx I'yMaHl{ocreri. ll o6oux or'.nx (raHrax Mo}r{rro ycMorperl'
cepEe:I{oe yr{a3a}rlre r.ra oco6;rro rrptlpolv ernx o6paaonanni,i, l,tolner 6r.rrr,,

oqelrt orJrr{quyro or rrpnpoAr,r oououuor,i Maocrr ouerJrbrx /tn{(iy311511 ryMaFI-

nocrerl.
I{one.rHo, Mo}riHo rrpellcracr{rr, ce6e, uro noa6ymAarorqtre cRerreHrre ,9rlrx

'ryMal{}Iocrerlr .:eet,t1rr rrMeror HacroJrbr.{o Br,ICoHyro rel,rrjeparypy, qro lrx r}oro-
rparpu.recnarr rrpriocrh orrer-rn MaJra, Iranpr{r{ep cna6ee 1t-. 'fanoe ilpegtroJro-
)neHlte oqeal lraro Ilepotllr{o, Tart r(aH, cyAfl xorfl r.r uo xpaiine cr{yllrrbrl{ iIaH-
nrru oc( orHocr{roJrr,rrofi nprtor.,,rn tnnufi Ft, OIII u [p.r r\rbr, r{ar( 6ylro, rre ur{eeM
oCHoRaHr{fl 11yMaTL o6 uCI{DIorII{reJI},IIo Rrrr:oHoi,i reMrreparype a(,CoUutrpo-
BalIrIbIx c arrrMrr ryMaHHocrflMtr 3ReBII. Ile;rsas rar(,r{c ,rIJ/Marr,, qro noa6yln-

Aarorrlr{e gBeaAr;r HaxoAarcFI rre-Jr[6o /{aJrero or ryMa]rrJocr.r.r. Corlaclro Crpelr-
rpeHy [11], paXuyc ].roHrraoBannori o6nacrr.r onoro 3ne3l{Lr tr,rua O - B0
nopg,4fia 50 x n r'l' napcex (rr" -- SrlettrpoHHafl fiJtu rlporolrl{afI [ilorHoorL).
Xcltn ur,r ru,lqero rre 3I{aeM o paccroflr.rrrlr /Io orl,rx ryMarrrrocreti, rro ecnlr 6sr

flpriocrrr Hoa6yrrrparorqeri anesgr,r O - ll0 6rrria 6sr, I{alpr{Mep, B-, ro npl.r

rpy6ou yrlere riorJlolrleHl{rl paccroflIrlro 6r,r;no 6r,r [opflAlta 1200 napceH.

flpunul,ran /\Jirr ryMalruo(,Trt nc fioprri{Ha 20, ur,r Mo}Iter{ oIIeIrr4rI] rropflilolt A"rrfl

vurouoro pacororrHlln ryMaHrroc?r{ or noa6yntlatorrlej,i I 3ReBAEI, cl{affiet4 7

onoJJo 20' . L) lleric'rulrrerrHocrll Mbr BHaeM, rrro roIIr{oBortoxl{rrcratl Tvr{alrnocrl
S 107 rr{Hercfl rra 3". ,Idnn uoa6yrrtqennn o6our Hor{IIoB tanotl ryx{anuocrll
coornercrRvrorqafl BrreBI(a HJracca O - B0 J{oJrinrra 6r,rrt, rte cna6ee 5-6*.
.fJoctonry, ecJrlr oc1'aBarr,cfr n paMrtax r[Irore[]Iir BaxBara a.rleTirpouoB, To

r.reo6xopnl,rcl ,qonycrurr, Trarrrq[e Hecr{oJrr)r(r{x uoa6yrn;larorlux BBeB,(, nplt-
Tox{, no3N{o}nHo, Ttar{-To cuoeo6pa.irHo BIIecb pilcrroiro}neuul,rx. ]Jce ero /{e.Taer
o6r,r.r.nyro llruoteayl cBerrerrrrfl rviaJro neponruoii B rlpu\{eIIeHIrI{ rt pac-

u rIoT [)eI{D.r,rN{ Tv\rafi IIocTfIM.
E4na nn rar{?ne [pr,rl{er{rrNr Bltecr. ]lr{l(urrrvrrrir Ooprorl MexaIJrr3M cBeqe-

rrnfr B peBvJrrrTare ncrpoar[ o/tnor',i TvMar]Hocrr{ c npyrorl rt.]rlr ucrperlrl c r{ex{.

lrscR.4rtoi-r cpe4ot:t [3 ]. Il'ro'r' MC.\aHI4 B[,I, itotopr,rrii IrpI{ I,r3Recrullx \rcJ]oBvttx
ooyIIIeCTBJIue!'C.cI R IIpltpoAe, IIe fipe.IICTaTrJIfleTCfI BepoflTIILIM /IJIfI ToFII{oBoJIoItlII{-

orrJx rr,rxraFrnocl'eiir, HorAa g o,ieHb olparrrrqeHrror,r yllacrlte tre6a Ha6riolIarorc,tl

,'Iect{Trttr rou.rairruux Bo"TonoH n crpyir. e ro.utu BIeIIUa rurrorear,r croJII{-

HoFeHr,rfl rDe6yrort:fr naxtre-To rrcn.[roarrrrc,-rb]rllo w rlrairolpaRJIonol(o6-

r.rr{c \rcJroBurr,.r'lo6r,r npeltcralll{Tr, cc6e BoBi\,Io}ItIIo0Tt uoJtYrIeHun tartol,i
rtapl,nrrLr, rtor()p\/ro [,lbr Br{Ir,rM rra rllnr. 1-3,8. E,4r:a ln Mo}r{Iro rrprrrllrcal'f' Tartyro

r{aprrrrry ryp6y,rrerrrHocrlt, Itoropatl, BeporlrIIo, uoBIIr{I{aer 3l(ecb B peavJt,-

Tare frporl4r{}rouerrufl Maco [p]I Bcrpetre lyl,rarrrlocreii nroxigy co6or)i, a rart]Ite

u MClr(:rBerlluorj t'.neltoii.
Ha ocrronatrrTr.r [ilJlo]rteHuoto Br,rrrre r,rr,r /IoJr]r{IILI i{yr,rarl o r'IaJrI{rII,I1{ rtartojii-

ro coBCel,r oco6oii rprrtt{rrri na6nroAaeur,rx ilpuqy/IrIttr,rx o6palosarruri;i r nx
crlealoulrrr. Bonee roro, Ha[o Jllrtauru, .rto oco6an ]rpIIDo/[a etnx o6paaoeatlut)t

n oco6r,rir Mexar{rllt1{ clleqeHtrfl trx rraxo/[flTctl .r] I{AItoI"I-r'o recrroiir B3al'lMoceflBtr.

C orc.ri,i lroqnr4 ilpcHr{fr rrpr{xolurrcrr crardlITt, Bolrpoc o rJosNlo}Itno SJIeItrpoMar-

urrrnoii ilpr.ipoAe arrx o6paaor;anpri,i. ]Jcnn lrarrrllrltoe nore 71ei,ic'rllrIreJrr,HC)

Irrpaer BaMerlrr/Io poJrrr, ,r'o Molr{rlo 6r,rno 6r,r o}rtrr.t'Iarb, qro tIprl }reAJJelrrroM
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i{Br{}r{egur{ r{oHr43oBaHHhrfi raa cJre/IoBaJr 6u n4onI- cI{JroBhIx MarHIITHriIx rrru'ril.

Ho upn 6ucrpotr /Icr{}r{eFruu r{our{BoBa}rHoro ra:}a rocneilxuft )/BJIOHaJI 6lr ctl'

JroBLre MaII-IIITI.IrIe JtnHuIu, Hart 6tt crrlleTafl t{ 3ar{yTblllan rx' Haxorl raa Orrx

e{r}e[tTon IOJI]I{eII trpeo6Jlal{ar6, saDI4cI{r OT Tot.o, npCROCxollflr I'IflII IIe

rlpeROcxonll'r IiuHeT[sccHafI oI{eprnfl MalHrTIIyIo 3HCpIl'rIO Ha eiII4III{U}r

o6reua [101.

xour pe.rr, rl-leT o flBirelrEflx coBeprxeHHo pa3,[r{rrHo]'o xapa}tl'epa r'r IIopfrlllta,

uo Mol1er 6nrrr, nt:nrurne BcfIoMI{trTb' qro lrocJre[rlue nau6oree rrI{areJ]bHhIC

.rr6cJreAoBaIlufl CoiIHesHr,Ix upoty6epaHqeB BbIflBIIJItr trX yHl{Bepcal6nrrfi tlo-

;roxurrcrr,rr,i xapaltrep. Hepe4rlo rrocJIeIIHr{e troxo}I(I4 Ha gJIo}r{IrEIe Itpy}I{eBa

flepelrireTeHur,tx Ill.r'reri, Mo]I{eT' 6nrrr, OrIatlTE 'faItOl'O ?fle xapanTepa' fiaI{ tr B

).lroMfrgyrltx BLIr1Ie ToHI(oBoJIottEI,IcThIx T)/MaHlIOCTflx. O6a tpeuOltena garot

ocLroBaHI,ie SaIIOAO3pI{TL fla;tllque 3[ecl. MaIHIITI{rIX u S;ISHTpzqecltu;( IToJIeI',l'

IJo Hpafirrer"r vepe B orHoureHrrr,r [poTy6epaHrleB IrOCJIelIHee rlpcAcraBxgercfl

oqellr' Bepi:)tlTIlbIlI.
Bnrlre MEr rrpliBeJll{ CaMhIe o6que npelBapgreJlEHEIe Coo6pa11teHtrs O Bo3-

a'IorI{HLIx rrp[qr{}Iax o6r:ap}'rHtlulIlrx [pet{il{yqecrRe[IIrEIx opuerlTaurft BoiroHoH

Il lll)ytl{x [erareii R IIeHoropI]IL 1'VMaIIHoCrrIx' B oco6elIHocru F aoJToItHI{CrEIx

ryMaHrrocrrlx c trx yHrrr{aJJErrori crpynrypor?, c o[IIOfi OTOpoIITJ, E ]r rpyIIIIax Ty-

lraI]Hocreli Il qeiloM, HaHB JIe6eAe,- c llpyroi'i' I{et ooMlreHtr{fl' rlro arfl Ha6nlo-

[aeM],re yAr.rBrrTcJlLIIhIe flBJIeHI{fl, BHaqcrH[e HoTopLIx Tpy/luo uepeoucHuTL' xa-

panrepr4Syror r{ar{r{e-To Ba}r{}rbrc c,ropogr,r ilpr,rpuAhr eT'lrx o6paaoBaHut:I, a B03-

MoinHo, r{ Me}It3llesllnoit cpegr,r.

ocuouur,re pesyJrbTar,br crorl pa6orr,r 6r,r.nn I{oJlOEteHIJ I fAO u I'AI',[[[|

B anpere 1951 r.
I3rrpanraeu S,larogapriocrl l-11 . tr4. tr4ocsno 3a n3l'or()llJIeHI{e pellpollyltql{Il

ti )Torl clarr,e.
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AnAAEft{I{fl HAyIt CCCP

IISBECTI{fI ITPbIMCI{Ofi ACTPO(DI4BI4qECI{Ofi OBCEPBATOPI4I4
ToM VIII, 1952 r.

nBE HOBI,IE BOJIOIffiI4CTLIE Ty11{AHI{OCTII OITOJIO oz r,r o1 Cygni

I]. Q. Iccse w I. A. Iffatirt,

B ctatre coo6qaer:ca o AByx rroBrrx ryMarrrrocrrrx ronnort norornncrofi crpyr(Typr,r,
troAo6uoft crpynrype uBBecrr{Lrx Botrronrrtrcrbrx rymannocrefi n Jle6egei

Helanno MEr o6Hapymtrru ABe rroBr,re llrrrepecrrrJe gr{{yaubre ryMaHHo-
crtr onoro 02 r o1 C}'gni. O;1na ua Htrx, nprrSJrtrBtrreJrr,Eo trepecenarorUafl
o2 Cygni, npelcraBnser co6oi.i ctrcreMy oqerrb rolrntrx Bo,rronou, npocTtrparolirrx-
crl B o6lr{eM oillro RACJTL Ilpyrolo uorlrtr na 3 rpagyca. Mecro.ironortenue 3roi,i
rvr\{arrrJocrr{ ycJroDHo $uncrpyel,r noopllr{EaraME 02 Cygni 20h L2m. 3*47o 21t'
(1900). Bropar ryMaHuocrr,, paaMepoM rpr{6Jrrr3r{re,'r},Ho tB0' X 50', Haxo-

Irlrrcg B ocrroBnoM n rof] or o1 Cygni, rr l(Jrrl rree Mhr AaeM ycncB]ro fioroffie-
nue o,,1uorf Ei Soree irprirx leTanefi ii ccRepo-Barralrroii qacrfl T\ra,raurroorr[,
20h L6*.9 + 45'56'. Mrr ntrl:rc rre HaxoiluM yrroMrrrrafir{.a 06 ornx ryMarrrrocrflx
B rrgeecrHrrx IraM cfrr.rur{ax. llo:trou3, t} coorBercrBrtr c o6oaEager{rreM o6gapy-
?nfirrae],rhrx n Curqelrae ryMarruocrefi IL,21 Mhr rraaoBeM Brr ryMarrHocrr S 107
r.r S 1,08. (Dororparpitr o6or,rx ryMalrHocreri npe[craRrrerrrr rra $ur. 8 cratr;tr
<O upeuuyrqecrncrrnol'i oprerrrarlrrrt BoJ]orroH rr Apyrr,tx crpynrypHhrx ,tleranefr
I] ra3oBr,rx ryMalIu(.:crflx) (c.rp. 3). Tyuaunoitm, S 107 nrrel,Inaer oco6enur.ri,i
IrI{TepCc. Bcg orra co(jroI,lT I43 orlleJrr,Hr{x cqeur} Torrrtux B(lJrortoE, 6o.lree rnlr
l,reIree o,lttrHer(oBo oprrer-rrrrpoBarrubrx. Cpenuee Brraseuue froBzr{uonuoro yr,/ra

;-I.ilfl RCox J3 nonorou paBHo 75" -l- 5" (npu orcqere rroauqrrougoro yr',,]a Mhr

3a HaqaJIo yeJIoBlIo uplrntrr{aeM naxrqr,ut paB 6oree roxrrrbrii Horreq Tta?fiilolo
uo.noHna).

Boaonnncrr,rfi xapanrep S {07 Bhrpa}neu oqeub peano. HeHoropoe arlrcJro

Bo,rIoltorl Molr{rlo orl4err4TL ll n S t0B, r{ 3TV TyMaErlocrb Mo}r{Ho rart}rie HagRafr,
nonoHnrcrofi. TouHonoJ]oxHZCTT,re TyMaHrrocTu BcTpeqaloTcfl oareHL peAno,
I{ HaM uaBecrrlbr nuun NGC 6960, 6992-6995 u pactroJro}Herrrrafl Me}r{IJ)r rrr.r-
\,rr{ HerryMepoBarrrrafl. Cro4a me Mo}nEo oruecrr NGC 6979 tr Apyrre cra6r,re,
rrcBr,re ryMaHr{ocrr B oro\{ yqacrHe He6a, B oco6eHllocru pe3rro BrrrpaErerrHbre

rJoJror(Ha S 106 [aneno n rory or rleErpaJrruofi ryuauuocru (frr.7,2,3,
2" t4},s. ItpbrMcI{oii acrpog(ra. oocepBar., r. 8
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crp. 4). Terepr MEr Mo)neM /(o6anurr, erqe S 107 rl S 108, ttoropnte r{axo/Iarct{
Ea pacc:ToflHlrtr oKoJrI 17t x NW o'J: yuoMflrlyTlIx RhIrIIe ryuaunocrefi.

Saclynrunaer BH6MaITIIS oJrel{ylouee o6r-;i'osrerbrlls;. HaH ratecluo,
B lro/IaBrrflrorqerw 6onrrurrrruTBe cJryrlngn I{nH raroBhlx ryMaHHo(:rer? rroxrflo
uarlrn Brrvrprr tt:l,w n6r:alv Frx oJlH-/ zJirl IIecT{oJrE,nc 3Pe3It it,-iacca O, B0
(perxe Bt), noroprJe ,{RJrtIIorcg orBelcl'BeHI{6IMI4 Ba cBer{eu[e ',yuauuocrefi,

?Icxilo.roHafr oarerrTr perinr{, flc,eror,ry oqerrb yi\IrB[re,rLHLIM AoJr]r{Ho R&LriL:rr'cff

TO, IITO BO BCeX [el,C'rIltCJIeIIHhIX BbIIII'J Ci]lrtlaflX TOEHOBOJIOITIIIICTIJX TyI{a}IHO-

orcfi Mr,r I{e Mo)r{eM }rra3aTr, rlt0-rrrr6yAE r,-6ruglr BBeBAr,r HJracca O, ]30, 81,
rr.t npafiuerl Mepe,rlc 9-10 BeJrr{qr{Hr,r, Ho'r'opbre r,roi{ruo 6srno 5u acco[rrpc-
BflTTr C 9rr{MrLrYtr{arrHocTfrulr. Sro Biipcrrl'H{re (lTcyTCTlj14e aoa6ynrqaro4zx
aBepA Arh Togr.oRo,'roHrruCrbrx ryl(arrHocl'el'i upeAcrarJrflercrl rpaitrou, n rro-

ropoM Molr{fro ycMorpc'r'L ccpr,esuoe yrra3ar.rr{e Ha oco6vro trpr4poAv rrrlrx o6-
paaollaurri, Molner 6rrlr' l rreNr-ro orreal orrlllrrrlylo o'r ocnonuoir r{acc6r cller.-
tux luffiyBlrllx ryMarruocreii. flon aronr trfllro [l\,rert, B BrIIIy, rrro irTor d)ar(?
0oqeriaercfr c 1p;rrou trcHJrrouI{reJrbHofi oco6eIIHou'rr,Io ronHoRoJIor(r.rr{crErx

TyMaHrroc'r'er?, a ulreeuo (: rrx yuuxamuofi crplHryport.
B cerreu o [B,To]r{eHHhIM IlEIIrre MLI, Mo}ne'r 6nrru, 4onxrHlil AyMa',b o Har{o\{-

TO O,JO6eEEOi\,r Mexalrr{3Ue noa6yxt/rerrBtr cBeqeExfl l\nfl Bo,rl0Hrrr.rcTr,rx ry\,raH-
Hocrefi, frrore:l* ilaxBera ererrpouon no rrpusrrHe orc5rlg'1s11.s :]rjea;l O u
80, Hax-6yAro, He Mo?r{cr rrarirn ue6e B,riecb rrplrMerreuz}i. C npl'r-or} cropoHhr,
i py1Ho ce6e upegcr&BurT,, HaH necflrnfl TorJnr{x Bo.rro}rou u crpvit uurnn o6pa-
BoBalbcg Ha oqrlHr, orpagrrrrerrHoM yqac'l'He He6a B penyrlT,Tare Borl)eqrr Ty-
ManrrocTlr 0 Melr(3BeaIluoi,i cpe4ofr vilvt c 1ip],rr{Mtr ryMar{rrocT,,,Ml{ B coorllelcT-
Btru o MexaHurMor\{, Bhr,IlBtrHyrbrru Ooprorl [3].

Hago ;{yraarh, r11e oco6afl [pupoAa arr{x lrpuqirA,'u4Br,Ix o6paaorauari u
oco6r,rft MexaHtrBM cBe-reul{rr Ex Haxo,IJflTCfl B Haxofi-To BBaEMoeRflBU.

Jlrreparypa
1. I.A. Itrats a B. (D. laae. I{ao. ItpuucHofiAcrporlrza.o6cepr.6,3, 1950.
2. B. @. Iaae rI. A. IIIatn. Iilan, Hpr,rnrcnofrAcrpo{ua.o6cepn.7193, 1.95L.

3. J. H. O o r t. M. N. 106, 159, 1946.



A ITAAEMtr,I fl H A}TIT CC CP

I{ 3BE C'I'T{ fl ITP bI M CI{O trT A C T P O O I,I 3 I,I rI E CI( O rI
ToM VIIT, 1952 r.

OECEPBA?OPI{II

IICCJIIJIOBAHIIE CIIBI\TPOB EOjIbllI0[i XPONIOCOEPTIOi1
IlCtIbIItrKm HA COIHIIE 5 ABI'YCTA 1949 r.

9. P. Il11ctne,c,b u ,1, 1). Ceoeprtotfi,

B pa6ore rlponcl{euo r{ccrreAoBaflrre 17 crarr4apruaoDarrrrhrx cnenrporpar{u 6onrrroii
xpouoctlepuoii scrbtrxrtr,r 5 aurycra 1949 r., 1,7 ,tac. rrocr(oBcr{oro BpeMeHn. ,(eranr,rrorrl.
cuerrrpo(ro'roucrpflqecrroMy arraJrrrBy rroA]repr-rryrri ,ilrlnrrIr cepr,rur Ea;rr,rrepa or IIo Ao lla
(nporvre IIg), nrrlrlr I-I u K Irolrr3oBaurroro r(ailLqrrfl, rr,rrrrng rei,irpaJrr,rroro x,,rr,r1rrri
),4227, rrcrroropr,re rtar'rr,ru Fe, Mg,lMg*, Sr, 31+ -;Bcero onoro 25 xapanrepHrrx, 1lAo6rrrrx
AJrrr rlccJreAoBanras,nlrrnri. floryuenrr norrryphl 6anrneponcxux nnrruii rr3Jryqg111111 tso BCrr,I-

rtrfte, r{cflpaDJrerruhle Ba r.rHcrpyMeHTarrr,Hr,re rrcna}r{enlrn. ,{nx ncex rurrr,rrt ilrerafiJroB (npolre
nzur.rfi Ca+ lr, BoaNrolr(Ho, Sr+) ue o6napymeuo cnonrno-nu6yrb BaMerHhrx ncnarxenlrii rion-
rypor nunufi B crrerrrpe Borlhlrrrrt[ rro cpaBHerII{Io co cfler{rpoM IreBoaMyr(erruoro [ucria
Cornqa. B cr,rneu mprrre rrurali I{ lr K o6napy)fiela aMr{cctrfi, BBTBBa}rHarr BoaBparrrr,rN{ Br,r-

6pocou, rroAHrrr'raBrrrrrrucfl rra/{ ncnr,trunoi co cxopocrr,ro ortono 100 xu/con. Hafiusue ra-
Koro Bril6poca o6rapyrxunaercrr ra(E{e rra Bcex crrerTporpaMMax JrrrHI{r4 Ho, uoraarrnaror{nx
saMeTrryro [enpeccrrro B crrHervr r{pbrrre Jrrrrlr4rr IJo, Aaroruyro BHaseHr4e -80 nu/cex AJrB pa-

Ananr,uoft cmopocrr4 rr,r6poca.
floryueur,r BHaqeHlrfl rroJryrrrupr.rEr.r nrurnfi 6anr,ueposcnofi aMIrccEI{ Bo Bcrr6rlrRe, a raH}r{e

orrpeAeneu ua6ruo4ernlrrii (ucxamenrrrii caMorlorJrotrIeureu) 4enpervresr 6amueponcrroii
oeprrrl Bo BctrrJr[He.

Bo nropoft vacrn pa6orrr [ccJleAyrorcrr nprlqrrrrr 6ommoro pacmtrperrr4rr BoAo-
poAHr,Ix rrnzft. floHasaso, qro ucrlroqureJrbrro mfiporltre Rpr,rJILrI rnNuu Ho rle Moryr
o6paaonr,rnarrcn nl peaynrtare Ilh'apH-af{eHta.,{auurru ua6rrogeurt HallflyqtrrrM
o6paaou ygoDJrerBoprrer rrpegrroJrolrerrrre, qro rrportrx{errtre ftpLrtrbeB Ho onpegernercn
ecrecrBeErrr,rM Baryxaur{eM rlaryseflrlfl, a Arrrr ocrarlrsrrx uugr.rfi cepuz Eanrtrepa -
e$rlenrolt lllrapra; B (eurpaJrLuoii rrte sacrz acex rnurfi rJIaBHyro poJrr Aorlrr{eu r{rparr,
a{([enr ,(onrnepa. B srl,rx npeArroJ]oE{errrrflx oirpeAeJre116r BrlaqeHilfl onenrpounofi rrJrorrrocrlr,
Eur.Ienasecxoft Terrneparypril r{ qr4cefi aroMoB DoAopoAa B pa3JrlrqutrIx cocrorrur{flx roa6y-
EtAeIrEtr EB ycJroBrra llatrJryqrlero coorBercrButr reoper[qecnr.Ix Ir na6nrogerr]rBrx r{ou-
TypoB AJrE qerr,rpex HorrrypoB 6affiMeporcRux runuri trBJryqeHr4rr Hd,',Hy, Hs, II".
Cpanueuue cocrorrri{fl r{ourraar{r{ir Bo Bcrrbrrtrfte u B rreBoar{yrlennort xpouoc(pcpe noarorner
oqeutrTb qficfio aroMoB BogopoAa B ocrroBlroM cocrofiIrtrrr Do Bcrlbrrrrne. 3ro roanorluo rroJry-
rrErL TeoperEqecRr{e r{orrrypr,r trnuuii Lo u Lu nnfir,rauoscnofi cepr{rf BoAopoAa. flona-
Batro, qro rluTeucrrBrrocrr yrr,'rparlnoJreroBoro trBflyqeui,rfi Bcrrbrrrrxl{ B Jrlrrrrrr L* lrotrrlre

AOCrarOqEa AJrrr BrraqtrreJrr,Horo yBeilflqeErlf ,roErr3arlfrfr D- r.r E-croen rloHocoepbr, a TariTr{e

Aocraroqr{a,qJrrl BEI6poca c rloBepxuocrr Conuqa aror{oB BoAopoAa.
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$ I. BBOI{HbIE 3 AMBTI AI{[IfI. H 46 JIIOIA TRJIb}IT,IiI NI ATDPI'IAJI,
BTO OEPAEOTITA I,I PBSYJIbTATI,I trI3MEI'BHtr{R

Xpouoc{epHafl Bcrrbrrrrna 5 aurycta :949 r.- oI{Ha r{a c,aMhrx flpnr{x BCITLI-

utett, ua6nroAaBrutrxcfl melr-tu6o Ao ctrx uop. Ona BoBHZn"rra oRoJIo tl .Iacon

MocltoRcr(oro Bper,reur{ n o6lacru, :augror,i lpynuor:r corHequr,rx urren (L :
: 65o.63, g: - 20') na Mecre [epBorraqaJrbrro cBer.rroro {uronnyna u n {alle
(lBoeto uan6onrmero paBBtrTtrr BaHuMaJra trJrorrlaAr, onoJro 5 x 5 rpaAycoB
(otto.,ro oguoi,i rucflquoii uonyc$epu Connqa). (Dororpar[upoBaul{e crrenrpol]
Ea cneml'poreJrlrocr(ore - ctrenrporpa{re Cuueuscrtoit o6cepraropuu [i ] ua-
rlaJloct s 1t s. 17 u,, uepes I MrrH. troc,re Mar{crrMyMa flprrocrl{ (tt u. t0 nr.),

tI [poAoJ]]fiaJlocb IJo l1 .r. 50 M., itor,.fa flpxocrb BcrrErrrrnrr 6r,ura yrne 6nuana
r{ flprrocrr{ Morrluoro cBernoto r!,rortxy.rra. OAuorpeueuurJe Br{ayaJrbIrEIe lra-

6nroqeuua co cuenrporeJruocxotroM Prrunn n Apuerplr (I4ralun) [2] lr s lpuu-
Bu.Ie [3] troxagaJru narncne BroprrqHor"o rle6olruroro Mar(ctrr{yMa flpltocru
orroJro 11 .r.30 r,r. flo coo6rqenzro Flrrcroua [3], ncur,rurna cotrpoBo]r{AaJracb
raxlre MorrIHr,rM Bctrrccr{oM paArortaJryrrerrtrrr Connqa, 1O-urrr.ryrurrM rrpe-
ItpallerrrreM Koporr{onoJruonoir paqlrocBflBrr r{ ApyrrrMr,I aHor{a,rrrrHr,rMlr pa[tro-

drenrecnunar fl B JTCr-ruEMrr.

3a ynaaaunoe BpeMrr (11 u. S u.- 11 .r, 50 u.) r.rar,r y,xarocb rorytll'Irt'
:1 7 crau4aprlr3oBauHbrx ctrer{TporpaMM Bctrr,rtrrTr}r MeroAoM, orrrrcaHrrllM }raMI'I

IteAaRrro n pa6ore <Cuenrporporox{erpr{fr xpor,roc(peprrr,rx BCtrr,Iruelt) 1,41 ,

(-itarr4apruaarlna ocyrqecrB jrflrraob nprr nonrour{ cryrrer'rrraroro ocJra6I{reJrrI,

ycrallaBJrtrBaeMoro rrepeA uIeJ]rrro cncrrrporpa,lru. R ra6n. t AaI{o orr{caIrrIe
na6nroTlarclruoro &rarenuaJra. CuenrporpaMMr,r B o6racTn FI* ()')' 6400-6E00)
clltrMaJrrlcr, lra rrilacl'lrHxax Agfa Spektral Rot Rapid, a e o6raorr ;rnsr'trl II
u K (II 3800-4400) * ,u frracrrrrrr{ax llford 7,eniLh. B;narogapfl Recr,}ia

6onrurofi rrJrorqa[u, aauruaenrof,i ncurrrunoft, HaBe,]rerrue BcrrLrrrltl{ I{a ILIcJlr,

(Iret{rporpa{a 6r,rro ilocrarorrrlo yBeperrur,rl,r u BJrrrrrrrr{e paccerlTIIIoro cBera

{iorocrfrepnr 6r,r.no nene;rnno.

,I{elanruony cnenrporf ororuerprqecr{oMy r{Bytlglrrro rJa rrepeqrrc,Teulrbl}
r:r ra6l. 7 17 crr.ry1apr[BoBaHrrr{x 0neHTporpar{Max 6r,un uo4,':eprlryrr,I nL]e

iruHtrff Ba;ru,uepa or I-Io 4o I{6 (rtpo.ne HB, r{oropafl 6"narolapn paciloJTo}neIrI4Io

c.[exrpaJrbHbrx riar,rep He cMorJra 6urr, c{iororpar}uponarra.), .nlrutrtt I-I n K
IroEtrBoBaEroro rierrrrqr{fl, JrrrHrrfl ner,irpanr,noro Harr,rlrrfl ), 4227 }r rrer(cropr,Io,
yl{aaaaHnre s ra6r. 1 lnrlrr Fe, N{g, Srr- - Bcero oxoJro 20 xapanrepHE'Ix,
ypo6ur,rx Inn trccrreAoBarrtrFr JrrrHrrr"r,

Ha {zr. l nocuponaneAerrbr yqacrr{r cleHrpa RoaJre Jrrurrr} FI n K, a rar(}+(e

IJ" nogopo,ta u ln:r,uit- 6anr,ueponcrtor:r cepur H6, H1, Ho rro nlacurnnau 196

u 193.
Ha calroperrrcrprrpyrorqeM uunpo(rororlrerpe Monnn rroJI.\./qaJIEcr, I(Be

(a nuorga rpn) perncrporpanrMbr /IJrrr Kalr{Aoro uRyqaeMoro clcrrrpaJlbuoro yqa-
crrca: oxua-qepee o6Darqernre R Mccre BcrrLIlIItrr, llpyrafl - 

qepea qacrr,

CueHTpa, trptrEaIIJIeH{atqyIo HeBoBMyIIIeHHOMy, trptrJleralolleMy I{0 BCIILIIIIRP

yqacrny ArrcHa Coluqa. E{ourynr,r ;ruuui,r Bo Bcrlrdxrlte uonyqss6v uyteu {oro-
I\,IeTpUpORaH[H rr0JrocHrr cfreHrpa, coorltOTcTB]rrOrqer? uar.r60nee urrreEcl{BrIOMy
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'I a 6.rr r.r rt a I

I,Iccn egou aurrrre
CIIEIlTPA JIII]ILI E JIIIIII,I]I

192 11 q. 11 rr. IItrK l lecxorr,xo IleAollepxta-
HA I] CTI]EI{ qACTtr

193

195

196

11 s. 18 Nr. TlrK

11 q. 20 rr. IIUK

197

198

77 *t. 2!, v.

ll q. 22 u. IInI(

199 l1 q. 2l:i u. IItrK

O'rerrl crrtruuo nlnpalre-
rro oupatueilrlc JloI(opoA-
nrrx .nurruli rr.rrrlrrxrt Ilrl K

llar6onee crrJrrrlroe tr
rrzpolroo o6paillerrrre nlr-
HI,]II

'l'o xre, q.r'o n 195. JIz-
rl r.rr.r IIy n I{6 ro.rrlr ne-
ortrruql,r]'rLr oT Henpepbrts-
rrolo cilotnpa. Jlzrrrrn II rr
K rartc'rtto n p,re flcnpe-
pr,rlrEol'o cnelrTpa

To lre, .Iro n 196

I Iecnorr,no.. nepe/{epxa-
Ha I] Hpacrrol.l qacTl.r

O6palllerrl e 3a[rerrro
I\,rerrLlrre, qerr l 195-197

11s 13Ml IIo IIa

To ;rie, qTo rr n 195, lr 71o-
IroJrlrri'r'eJrrrrro F-e : ), 4061i.6

200 11 q. 25 u. Ilq FIo

201 11 .r.29 M. II" Iro J Ia rrlenr, cnclr'r'Iorprt-
Qa nonala c,rc6a,l Lrac rb
i]C1IIlItrII{]Z

202 1I q. ll0 u. II" Irt
d

21

Hau6onee cuJrbgo Br,r-
paE{eIIa Aetrpeccr4fl ctrEe-
ro HpLrfla

To lne, .rro rr 193

To )xe, .116 n 196

IJctncp
IIJ] A.

CTIIIIIiU

CncrrrD.
o6"racrs

Bpelrn fIprruevarrrre

llrr IJ6, Iru
Fc: ).), 4045.8; 406).0;
407 1, .B; 4:l8l] . 6; 4404 .s;
4415.1; NIg: ),). 4057,5;
4767 .3; C,a: ). 422r-;
Sr* : i. 4215.5

IIy, 116., IIe, II(;IIrr I(;
Fe: ).). 4045.8,, 407I.R;
4132.1; 21383 . 6; 440/+ .B;
4415.1; l\le: 11 4057.5;
4167.:l; Ca: ), 4221;
Sr+: ), 4077.7: 4,2L5.5

H"Hd79lt

I:I u I{

Ily, ITs, l[., ll(; I] n K:
Fc: ).). 404.i.x;' 4071.8;
4I:12.1; I,{g: ),I 1t057.1t;
41b7 .3i Sl F : ).). 4077 .7;
4215.5; Ca: ),4227

To me, qro B 195



HoMep
trJIA-

CTI,I}IIiII
BpeME Cne:rrp.

oOrac16
tr{cc r e,qoB a H IIhre

CIIeIiTPaIhIlbIe,lIIEIIlI

Ta6rErIa I (npogonarerze)

IlprrMcqarrrre

zos lv
I

I

u. 31 rr. Ild

11 q. 32 ,rr. Ilo

205 7L ,r.

21.0 7.r. 45 u. IIUK

Ha qenr ctrenrporpa{a
ycranoBrreuo trnrno, B 06-
pa6orny Ee Borrrra

204 Crnr,no
IIpeccu rr

Brirpax{eHa Ie-
CtrEeIO HpLIna

IT
d

To xe

RCIILIITTKII

Octatruue lrfrErtfr Ee

llonY'rrnc, ra*r*.e
cflertrp rlrrrr{a, trepBoHa-
qaJILHO 3aHpEITOIo qaCTBIo

," 
1,, 

s 47 u. I-IrK IInI{
[3yqar[cL, TaR RaR BCtrBr-
lIRa troqrlI trOTyXna

uz 
lu 

.t. FIzI( 'I'o ixe, 'Ito e 211

o6traqeuuro Bo/ropollrrLrx Jtnnfril u ilr,uuir H r K Ha crrenrporpaMMax. Oco6oe
ltlll{\,raHtre yleJrflJrocB ToMy, qro6r,r {oToMeTpr{qecHEe pa3pLrSr,r ,r[:l]fl Bcex Jrr{-

Hrir 'Torrrlo coorBercrBoRaJrr oAHoMy u roMy ]r{e Mecry Bctrr,rrtrrtrr. floc;re no-
CTpoeHtrrI BCex hollTypoR Ha tTCHOBOHI{II clsItTpopeltrCrpOrpaMM, iloJIyqOIIHhIx
Ha L{trr{ljo{oroMerpe Mornfi, Br{ficrrrrJrac6 Heo6xoAtrI{ocrr. 6oJree rorrHoro I{
I{eTa,IIbIIOrO flOCTpOeHI{fr rroHTvpoB Bo BctrbrrrrHe I(JrF Br,rflcHeurffr TaI{uX
or,'o6erruocreri Hourypon Jrnufiir, nax Hartrquc [enpeccnr cuuero HpI{J]a B

Horl't'vpax Rolroportrrux Jlt]fivtf4, IIaJT[Iqr{e o6paulenur B;[EEuflx H rr K, o6s.gan.
r{oro BoaRparHoMy nr,r6pocy (surge), yrorrrreune rleHTparbEr,rx ocrarorrHr,rx
trIrrcHcl{Br{oerer:i u trp. floaroMv 6dnrurag gacrr, ctreHTpoB BcrrErrnH[ 6brna
HesAnnc[Mo ,T ileraJ]brlo o6pa6oraua I'aH)r{e [pr4 troMotrlr4 rxr.rerr,(pi)roMe,rpa,
3T o 6rrno cyqecrneurro cl[eJrarE Tar{}r{c noroMy, rrr() rra[rn clenTporpaMMr,r
BCIIIJIIIT{I{ [peACTaBJraIoT co60ri [or{a rrTo eArrrrCTBeHHBrfi nOJIHr,u,:r Marepl{nJI Ito
Bl;IClrnM q,[eHaM 6a.nr,lrcpoucrror; ca,prrn ]lo BctrErrrrHe, a rar{}ne ApyrtrM JrrrrrufM
B o6rlacrr.{ }.}' 3800- 1ll-r00, uoano;rnmur.rii cy/rrrrTr o rroricrnnn e{rpertta IIIrap-
Ita, HoTopoe, r{ax EBBecTrro, crtaSbrRae,rcfl paSnnqur,IM o6paaou Ha pa3.lTlrrrHbre

RJleHbr cepr,rfi.

,(nn rrenoeuyrrleHHoii iracru /{trcma Corrr{a 6r,r.irz noc.rpoeur,r cpeIIHr{e Horr-

I'yllr,r JrEnr{iir uo ncelr n,rracrrrr{naM. ,(;rn yqcra BrtrErlvs 6.-renll na orprllerrr

ACITIMMTTPI{I{ HOHTYPOB BO BCtrIiIIIIITC HO}TTYPbI JI'IEtrf{ UEBO3MYIqEHHOII qACTtr

.qtrcHa ()onnrla 6r,urn ranxe ]/TovEerrEr nyTe[{ rre3aBrrcEMoto rrx [IocTpocHtrg
trprl [oMoIIIn Illrre;Ibr[oroMerpa. I{aH xorrTypr,r Jru}rftft Ro B0trbrrrrlre, Tart u rtoH-
TypLI TleRo3:uyrqenrroii qacrrr creltTpa 6r,rr[ ,rcnpaRJ]eHhr Ba pa0ceflr:rrllrii crBer

22
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u zrr0TpyMeHTa"Trr..Hlre n(:Halr{eHrrfl MeTO.I(OM, r{::}Jro)(errHbrM r{aMu u [41, flpuqen,r
J{nrI KoB{tr{rr{eHra nrrcrpy\ierrrAJTr,rroro (o6qero r ;rrr,reiiRoro) paccennra,
R&t{ u paHee, nauu 6rr,rro flptrrrfro jjrrlir3utre 0.15, nonvueuuoe Ha oc]roBaguu
nogpo6nort) trc0JrcAoBaHtrfl uutlTpyMerrraJrErroro pacceaHEtr B rrarueM crrer{rpo-
rpa{e. Brnnnze trrrcrpyMeHralrrHoro Hotrrypa Ha rrrtrporiue BoropolrrBre

'48 -0.4 0 *a4 + AB

@nr.2, I{onrypr,r ilffinn H6 Bo Bcrrbrrrrne Ha paBIlsHLIx
rr Jra crr.rrrr(a x (ou. ra6r. 1 ). Bnr.rsy nprBeAelr cpeAurlrt rronryp
Jrr,rrr rrl,r T:Ta Ann coceArrr{x co Bcrrr.rrtrHofi ncnoalryr{ennr,rx

qacreii coilrreqfloro A[c,na

Jrr{rrtrr{ rreRe.rrEf{o, tr oEo 6brno yqrerro Jrr4rrrL rrpE trocrpoeHutr 0pe,IIErx RoHTylloR
bMrrccr{outroro o6parqeuns. }Ia {rur. 2 [pr4B€,r{errBr o/rru rroA [pyrr{M trocJrelo-
RaTeJrbHbIg HoETypbr JIr{HPItr Ho so BcrrElrrHe Ha paBIII{rIEBrx Ir.rracTtrEHax (cM.
ra6,[. 1); Brrtray l]prrBellen cpegnufi rroHryp Ho 11,rrn Heno3lryurelruoro ("trenrpa.
Macrura6 rro r.opu3orrraJrtr - ltroJrtr MM (I\vcnepcva 3.6A/uM), rro Reprur{a
ocraroqHaq r{HreHc}rBHocrh B eIIlrEr{Uax HetrpeprJRrrot-o (lneRrpa. Bropoe
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a6eop6quouuoe o6paqeHIre B rIilHrpe.riEr{rrr }Io (r:lr IIJIacrrrErir{ 793, 194, 202,
205) ecrr erfr{reHr rra,[o]neHrrs cner{rpa Rcrrbrrrr{tr Ha ctrexrp EeBoa}ryrqeHHoro
oorruerluoro [trcna, rl aror a{cpeHr rrpona/raer rrpu flepcxo]Ie H r{oHrypaM ar{rrc-
qulr. Henocpelcrnerrnoe paconolpeHrre HorrrypoB (oco6euuo Ha trJ]acrrrrr(ax

+ a5 -0.5 0 +05

Our.3. Itoutypr,r rnunrr I{y Bo Bcrlr,rrrrr{c rra paB- Or.rr. 11. Holrrvprr nunlrrr 116 so
Jlr.Iqrrbrx rrrracrrrrrr{ax (crr. ra6r. 1). Brrr,ray lpHacTlerr Borr,rilrric rra paBJulrrrlblx rrJlacrtlH-
cpegrurii Hollryp rnrrr,rr,r IIy Arrr coceArrr{x co riax (crr. ta6r. 1). I3ruray lpuregen
ncnr,trrrori rreBo3r{yrlerrrrr,rx qacreii oorHeqrroro cpegrnrfi nouTyp llrrrr,ru IID AJrtr

lu,rcrta coceArrr,rx co Bclrlrurr(oli nenollty-
rIeHIIbrx .rac, erTr coJrrrcqnoro A],Icrta

201 , 202, 204 w 205) rortaBr,rBae'r HaJrnrrrie )enpcct:uu. cr{rrero npLrra, rrar,r6oree
BErpaEtelrHoli ua 5o;ree TToBIIHI{X craAlrrrx paanrrrtrrr RcrrbrrrrHr,r (cu. nlrnre).

Ha {ur. 3 n 4 upnne,ue}rIJ arrarof.r4rrHhrM o6paaou rocJre/.{oBareJrbrrr.re r{oH-
T\rpr,r JrtrHl{fi. H", vt.l 16 Ho Br)rrbr[]rre lr B rrer]or-]tr{y4onHoM cner{rpe (nnuay);
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Macr[Ta6 Tor ]ne. Srn rtonrypr,r [cnpaBJreHEI Ba BJrr4flHVe 6ilculro gertlrrze Horo.
pr.rx Molrter 6urr, ;{ononbrto BuarrurcJl,HblMl oeo6ertuo R crrlreM Rpr,rJre grl{x

.06 -A4 -02 0 +A2 +A4

Orrr. 6. l{olrrypr,i ;rlrnr.rr.r I(, ua

l)aBrr,rqrrLrx tr Jra crrrrrriax (crr. ra6.r. 1 )

ilnnaft. tr4cHamelurs na-aa 6nen4 Aourr,rraror eleer ().05-0.'l-0 ocr.aro.rnoii
UIITCHCtrBIIOCTI{.

I{OIlT}phI Jtn.EIrrrt H, -u H6, ,IClpaRJIeHrIhIe 3a Brrr{flHne 6nen4, B or/Ir,rri}lc or
Ho ne uor{aShlBaror yRepeurro Br,rpa}nerrHoi,i ;lenpeccz[ clrHefr; ripsrJra, xf),rfr
I,I HI{eeTCfl H0lioroparl se6orr,irtan (-0.03) CuCrega.l,lrrrecrrafl parlEr,rrra rrc}r{/{y

- 0.2

@ur. 5. I(ourypu ruurlft H" n H, ua paafirqurrx
rrJracrtrrrxax (cu. ra6n. 1)
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oeTaToqHlrMtr TTHTeHCI{BHOCTflMTI HpaCHOTO r{ CtrHerO ltpr,rJra. .?ra pasnuqa,
o,{Eano, cpaBHr{Ma {r roquocrrro (rororrerpzuecxoro Merola o6pa6otnz.

Ha {r". 5 nocupousBe4e}rrr rar{uM xre o6paaou HoIIrvpLI rlrnur-r H" r
FL O6paqeHWe Jtprnvtil H egecr I1ocrrr]raer Buaueuufi, cpaBEr{MLrx c ErrreHctrB-
rrocrr,ro EerrpephrBrroro ctrer{rpa; Becr,Ma sEaqureJlbHa (-0.8) raH}r{e oMtrccrrfl

B JrtrHrtr Hu. Cpanneutre HoHrypoB aMusctrtr Hu r oSpaqeura H, troxashrBaer,
rrro Jrnutrrr H" eauerno rutrpe rr{Er{E Hz - o6crosrenscrBo, [o(lrarovuo y6e4r-
reJrr,Eo cBr{AereJrEcrByrorqee rporlrB a{{eHra pacm[perrnn ilur:vfi. Bo Bctrbrrllr{e

uo4 leficrnuenr Seeuar.r-etf{enra. Hau6onee BaMerrareJrbuofi oco6euuocrrlo arr{x
norrrypoB frBrrfrerc,r saJItrqIIe cJ-]a6oro aMuccEoHEoro o6pam,euun c {lrorerorofi
cropoahr or o6paqeuw llr, BrrsRneuuro aroro o6paqeuun 6r,rno trocrfltrreHo
oco6oe BHtrr{aHrre trpa uaMepcar(flx, noropnle trpoI{BBoAtrJrucb BAecL ro
EecxoJrr,rry pa3 co nceri soaMorxuofi rqareJrl'Hocrbro sepea Halxgue 0.01 u.
Jl),crtre Bcero ogo BrJpaflreuo rra. trJracrtrExe {98, r'[e trocrl{raer -0.08.

Oqeur, cuilr,Eoe gMnccrlounoe o6paqeure Jruauru K so ncnErmne cJreAyel'

uB nouTypoe orori Jrr,unfr, Boc,trpotrBBeAeHnr,rx na rpur, 6. 3gecurHrerrctrRHocrIJ
ol{trccrrn K, gocruraer 

-l ,4 nfirer'cuaEocru HetrpepErBuoro ctrexTpa, T. e.

" -V, par 6onrrne trHreucrrBr{ocrr{ aMrrcctru Hr, ror;Ia HaH muptrHrr o6oux
o6parqenrlrYr npaftrzqecHn olltrHanorlrr. Bnu4y rcro qro tvHwvt H u K [ocraroq-
uo t'ry6oHue (ocraro.rnafl trtrrerrcuBEocrh -0,08-0,10), rur,r Morr{eM B srolvr

$aHre ycMorperr, ?HcrrepuMeuraJrbHo-acrpo{uanuecxoe tro/IrBepx{Aerrrre Ba-

irorla HoDHrr trB orHorrreHnt crrlr ocqunJrffropou ny6rera Ca+ : 3933, 3968 s ua-

d't'tt\et[uu,. Bnr4y 6o.[rmoli rpyAoeMr{ocrn,reranrsofi o6pa6orHu KpE]JTI-eB

H- r I(-;rrnnnfi nrcr He rrpotrBBollrJrtr flolJpo6uux uauepenlrii npo$uJrrr cr{Hero
nprilJra K-nrnur.r AJrfl Br,rflcHeurrfl BTopu.ruoro o6paqen[fl, aHaJrorurruor]o ro-
irv ?rte l.tn nwavg. H,

flpeTlcran,rreHHhre Ha {ur. 7 rr(rHryp},r Hq }rBr{MOHee YRepellrlo o[pelenaror-
ctr rr3-Ba l.rcl{Jrloar[{?e,[r,Fro 0I{.rIhTrr]r.o 6neru[u])cBarrrrrr 3'loi,r Jrurrfltr. O4ua.to n
:[ecr, o6paqcEr,re rracrotrrbno c,t{JT}-,uoti, a]ro trpIT pacclrorpeHr4Ir cflelirporpa\INtbI
Jrr4ur{q Ita}Hol'c,fl norrrlt ,icr{e3rr.\rB[Iert rra r[rou., cocelHeuo ]re[pepr,rBHoro efler{T-
pa. lf onrolry rJe.{Tllairr,Hbre rracr?I r{osrlrpa ilfiloTlw apecb crpoflTctr [ocritrotr-
Iro Hajle]r{Eo,

Paccuorperu{e rroirrypor na t}irr. 2-7 r,oasoJrrrel' ole.rrarr cnelyrorquc)
rl6lllrre Bal(JrroareHun. Hart )Toro n ore/ioBa,'IrJ olrtl4ar.br UeHTpa.rlbrratr rlHTcIr-

crrr]rrocr'E o6parqenun y6r,inaer rro Mepe [oracaur{fl Bctrr,r[rrirr. R oT ,lnqne or
5orrrunncrsa rJclrr,rrrerr, ?rsyqeuHrrx HaMa n [4], y rioropr,rx ua6Juo;laJrocr-,

R oco6enuocrrr B cra/i-trrr uoracarr[fr RcttbrrtrHl[, paBrroMcpr.roe frolHfl'r'Ire BCero

Holrrypa (nalHe B 71airerrrrx riprurr,ax) rra1t r(or{rvporr ]reiloaMyulenuoi.i amro-

c{epi,r, y I}cex Bo/Iop(x[rrJx rraunia, a rar{}r{e.'JraI]urt H lr K B pacclrarprfBae-
rroii rcnr,rrufie R Terrelrrlc BCero ee pagBlrrl{a ne ua6rroAaercfr cyrqecrBeuiroro
rroArlrrr{rr [aner{ux npbr,r]r,eB \r}ia.3aHHr,rx iluurri, xcrn o6pauleHl{e B qeET-

paJrr,Er,rx qacrflx alruzli EcnrroqtrTeilbHo Berrrrrto. ,(aree, ulr AlrR olluofi trB

paccMorlreHHErx Jrr{Hrrl Mhr He Mor.lra o6Hapyfl{trTr, ac.uMMorpvl, I]iln cABZra
Jrfrrifiv, cB[iIeI'eJrBCTByIorrIflx o HaJrflartrtr crto,rrbr{o-rlu6y,r\s aarvretHrlxJIyqcBEIx
crropoc'reii Bctrr,rlut{r B rIeJroM, npoMe ynaaauuorl [ellpecctrr ctrHero ]tpbrna nrT-

uur Ho. tJro Hacae'rcfi [HTepecnoro rfartta liartrrrrt{ orqerJrlrBo nrrpaxeguoft
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rDrrr. 7. Itorrrypr,r rnurrr [I, Ha paB,rrrc-
Hhrx fiJracr.nHrrax (cM. ra6r". 1;. Uuurv
rrplrBeAeu cpegunft rrouryp nrnrn lI, Alrr
coceArrtrx co rcrr,rmxofi rreBoBMyqerrrlr,rx

qacreii corHeqnoro AECHa

2.0ut /.0nu t/

Olrr.8. ,(enpeccun B cLIHert rrpr,rJre

.trnnrrn IIe I{a paSJrtrqrrHx lrJracTr{rrl{ax
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Eenpeccrtr B crrEer{ F.pbrrre Jrn:,{,w.w H, n orqac'rr nsunr? FI.1, H6, a rar{xic
EaJIlItInfi, OIIIORpe$rerIHO, ATopEqHOTO CJ.ia6OtO 3r{rr0CtrOFrrrOrO Crr}THlrri&
c {uor+tonoft cropolrrr Jrr{Trr{r4 H2, To BAecB MEr trl\{eeM ;IeJro co glrgqur}n.rurru

AJrfl RCtrbltrrex flBJrerrtreM BoBBparHoro nr,16poca (-*urge) 
- npory6epauqa. uu6po-

meuHoro EaI{ Bcnr,rruHor"r co 3HaqurenErrofi cHopocruro u rratrIe Bcero Bo?]lpauaro-
qerocfl rro ror"r ]ne rpaenropl{u B ro Ere ca}roe }recro. I-Ia {rnr. B irprne71en xoA
atoii genpeccrtr (ocraroqnaf trHTerrcrrBHocrr R cr{Ee[{ I{ph]Jre Jrr.runtr Mrrryg
ocTaTorrrlaFJ rrHTer-rcuRrrocTb B HpacHoI\{ T{pbr,IIe Ira ToM }I{e paccToflHutr oT rle}rTpa

"-rnulru) R "rItrIJr{I,I Ho ir eanucrr\{ocrtr or paccrofrrJl,{rr or qeurpa JrnHlrr{ (n rulr).
Har,r6onee ctrJrbno Bbrpalr{eu eror a{{ertr B craAr{[r troracaHrrfl ncur,rurnn (u;ra-
crulrHu 201--205). B ra6n. 2 upnne4errr,r BrrarreHufl fonurepoBcHoii crtopocrn,
C OOTB eT(lrByrou1er,i uau6 onrlrelry SHarIeHtrIO OT Ofi AeIIp eC cI,I[.

Ta6nuila 2

ffo*an orr"rrrrn, 
I | 

, ro*r"e*r ll 
,.-"r,,,.,,,n, 

I

A;, (A) AI (A)
lo 

(n*rlcen)

193
194,
200
204.

0. 70
1..1
1.8
t.B

-30
-50
-80
-80

1.8
1.8
1.5

202
204
205

-80
-80
-65

tr4a ra6;urqr,r Blr[uo, rlro rlo1.;]oll1e1olllau Macca IraaIaJIa cnorl uo;1teM co clio-
poc'r'r,ro-30 Hlr/cex, AOcrrrrJra nplr6luauteJrrrrro nocroflnHo-ii criopocrr.{ rro,qaeMa,

oltoJro B0 xu/cen, rr BareM HaaraJra 3aMeAJrrrrr, cuoe Aurrlr{er.rne. tr4euepenua
rroJloll{eurrff cla6oro gl{I,rcclroHnoro cnyrlJrlrta ilr,tttlrrr H, 71aror BHaaleHne

- -100 Hna/cen B xopolxeM corJracun c la]rr.rrrMr.r ta6n. 2. flofle.rreHue upory6e-
paHua R noerloLtleHu,uB cr[trcw nprrJre Jrrlr]rr[ I{o- o6uqnoe tru,rreHr{e, Horopoe ]1e-

ogHol{paT}ro na6nrogaetcrl HaMr{ rrpll rroJryrreHurr cIIeHrpoB reMr{r,rx gpyIrTuRHr,rx

Bonoltou B irI{HIrl1 lJo; g[ecr, 3ro rcrvrlroe Borron]ro o6uapyxrunoct n lunuu Ho
xari rae66rrorrlloe rrorJrorrlerrr{e roJrr,no 6riarcgapn ero 6onr,uroii ,ryuenofr cHo-
pocrtr. B uporunl-roM cJrvcrae orlo 6neugnpooaroct, 6t,tc amuccaeli so scnbrrrrrto'
R Ilelrrpc JIr{HrrId II r{craalrJlo 6rr monryp Jtttrrrrtrt Ro Bcubnune. IIo rroflBJJerrlre
upory6epanua-Bo,rroltHa I{a nr{cr(e B o.4|uccltotltloil JLuH,uru - rrBJreErre, BnepBbte.

ua6.,r,to0aeuoe, u o6rapy?r{er[e ero B Br4Ilc c,,ra6oro ctryrHr{rra Jlrrrrrrr H, o6r,nc-
I.IaeTctr To[,I, rITo olrTr.rttcCHatI ToIItrIa uporY6epautla Srrna- AocTaTorlrIo 6e-

J\uha ir,Jrn roro, .rro6H, c, ofinor)i cropoHrir, flpor{BBecrr{ BaMer}roe [oriroqeHne
Ea (bone yrracrr{a JTrIrrEu Ho co cpaBrurrcJrbuo oorconofi crcraroquoit rrurerrcrlR"
HocrLro tr, c Apyrofi cropour,r,- rrpo]rarecrr{ Ba}rcrlroe raryqgu[e ua (loae
yqacrra Jrulrnll. IL Huqnofr, ocraroquoilr uurerrcr{BHoctn (novru BoBJre uerrrpa
Becr,Ma muportr:rfr u rry6oxoii nuuuu). Hamn r{r4Hoperrrcrpaqr{rr Boauparrrrlx
nr,r6pocon IIor{a3rirBaroT, rrro rrairgeurrr,rc BHar]errflfl criopo0Tu AJ]fl !Ttrx npory-
6eparqen rurr[qlrhr. Onu noxaahrearor rar{H{e, qro orr{ npory6eparur,r (nlr,r
t:ononua) rrBJrflrorofl, rroBr{lrr{MoMy, nau6oree orrrr{qccHrr uJrorHr,rMtr trB Bcex

npory6epauqeu.
flpegcranreHrrhre lra fivr. 2-7 Jronryprr Bollopolr.rr,rx Jrr{Hrrtr"r Bo Bcrrr,rrrrne

trpeACrraBJrfrror coSoii HaJrolHeHr{e Hertorol)oro DMr4cr-rrrorlnoro rtourypa Bo
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B0trbrrrrHe rra a6cop6qrloHHhrrl r{oHr}/p o6paqaron{ero cJrofl, HaxoAfrrqerocrr He-

trocpclicrBer{Ho rJo/I (trfltr r-raA) Bcur,rurHofi. Eror uocneAnuft norrrvp, crporo
roBopfl, AoJrlneH orJrr{ararbcn or AocrynHoro HartrtrM traMepeHtrrlM (upnnegen-
rroro BrrtrBy {ur. 2-7) Hourypa tor,i .me ilfrHuv. R HeBoBMyr[eHEoM o6paqalo-
[{er{ 0Jroe, [o coce4crBy co BCrrHtrrnor,i, 6raro,4apa noageiicr]lrlro BCrrumr{fi Ha

o6paqarorqui,i crofi. O;1r'tano, nalt MEI yBrIIr{M B nogqe raparpa{ra, B trccJre[y-
cMoM HaMtr cJrl,t1ng ero nos,qeliclnue 6r,ino HacroJrrrno [IeBeJrrrrto, qro rrr{ N{o?nHo

npeue6perarr, (ncuuurlra 6rrna rra Aocrarorruor,i nr,rcore ua1 o6paqarorurrr{ cJro-

eu). floororuy trpellcrarlJrelll:hrc ua r]ur'. 9 Honlypr,r rnurrl 6anrueposcHoii euuc-
cr.Tlr, iloJJvqelllrble llbrqrrraHueM ocrarrrrlrlbrx l{FrrelrclulHocrer,i nourypa R ncBo3-
uyrlcnnor,i arnroi{epe r{J coorBercrBylorur{x iocraroqHL,rx rurencunnoc'refr
noHTlrpa B cneHTpe Bcrrhrrrrnr{, llaroT rranf c ,qocTaToqrroii ctereur,ro Torlr.rocTn

oMECrrr{ro n 6anr,uepoRcr{trx Jrr{Er{flx s caN{or1 B0trbrmne. Ha {rlr. 9 lra;urra6
Tor )ne, arro [r na t]lrr,2-7, xpoue Macrxra6a no roprrgorrraJrr4 IJrf Jir{Hr.rtrI

Hu (corrre r,rrrJrJrr{Merpa). lipn trolrorrllrorl{x r{or{Typon 6rrrlr BbirrncJreu}J BHa-
qerrr{fr troJr)rurrapEsrr nnnlrfi Atr u uonlroit oxruccuv E1 B JrrrHlrax (r ennzranenr-
u6rx aurcrpeuax).

R ta6u.3 xaua cRo4fia Dr[x BHaserrnri. 34ecr, o'r6pourenr,r BHar]erruir, Aa-
Baelrhre uJracrnnnorlr 201 (ocna6neHrrafl aracrr, Bctrbrlurtu) n trJJacrlrlrnarlru 205,
270, 21"1 , r'[e Bcnr,r[rr{a taMcrtro ocna6u".tra cBoro fipr{ccrr,.

Ta6;ruqa 3

I ,,,
BpeMfl l- ,

l-lD^
rrylrrul""l",

;r;i;FFtr^.Fl_,^-
193
194
195
196
1,97
198
199
201
202
20lt

11 .I. lil
1"5

1fl
20
2,1,,,
90

30

Cpeguee n A r.+o 
lt.v,

t.B7
1.40

-
1.1.5
1,.37
1,.40

1..29
t .81

O lrZ
t .19
1 .06

os+
0.48
0.32
0.1r8
0.40

oJz,
0.50
0. 50
0.32
0.38

os+
0.64
0.64
0.64
0.48

ozo
0.45
0./tL
0.30
0.22

o.o+
0.90
0.93
0. 93
1.03

O.tZ
0.32
0. 35
0.30

'j'

o. ot
0.58
0.56
0.45
,:t

olz
0.l.tt
0.1.4
0 .10

'l'
0.97 0.35 0. 55 0.13

flepeeo4n ar(BuBafieHTIIrIe aHl'crpeMrr B aHeprr{Io trpzJre}I{aulero Helpe-
pLIBI{OrO CtreHTpa r Rhrpa}r{afl BCe 3l'raqe}rutr B e,I{uErlqax oMplccEv B JrLIHfln

Ta6an\a4

IIr 
I

A). (.[)
rk

t./t
2. 30

0.46
1 .00

0.61
0. 78

0.97
0.55

0.55
0. 19

30

0./16 0.610.45 0. 37

Lrr



Hr, tro;ryunu ra6n. 1t gua.reuurl ua6nro,{euuoro'Sanr,uepoecrioro Aerrpea,rcrrra.
f a BO BCIIiIIIIF(O,

lpa{u.recmu xo/I 3Harrerrniir .fp B r'}aBucr4Mocrr{ o'r lg i, rpeA0raBJrer na rlr.rr.1 0.
lls ra6n. 4 nugno, rrro Boapac.Tarlne Ha6rIoAeEHrJx rulrpt{11 6arrlrepoocxr.rx
ilswrr'ft (rtpoue rrr.rl)xrr I{
u Ilecl,Ma HeyRepeHrrolo srra-
trenlrrr nra 116) c yMerrLrue-
HI{eM I(J]r4HBI tsOirHLr PaIlr-
HaJrbHo uporr{BopeqI1r t r{-
IIOTeSe O paclu4perrrr[ i]rI-
nuii no BcrrLrrune no,tI liefi-
c'rllrreM Beeuau-ar{rr[errra rl
6narouplrrrcrRyer rrpeAuo-
JIO}HEIIEIO O MCXAHTISA,IE

pac[npeErrfr B pc:JyJrr,rar0
III'rapn-erprpexra . Anoual r,-
Iroc troBeAeHrTe JrrcHtrr4 l-[o

6y;1er o6r,ncqorro Hr{}He.
Jlnnvu MeraJrJroB, rrepe-

qlrcJrerrrrEre B r.a6,n. 1, Hponre
rl.mr:uit H u K E, BoBMolnEo,
St*, He trol{aar,Illaror B

ctrer{Tpe BC[BImr{E HuHaHux cnoJrr,no-Er{6yUr cyrqecrBeHHb]x uaueuenri,i no
cpaBHeHtrro co ctreHrpoM HeBo3Myulerrrroro o6parqarouler.o cJrofl. Ha rpllr. 1t
IrpEBeAeHo cpaBlreHre nera,rJrn.recHoii lrnTlun sr+ (). 42t5.5) B crrerrrpe

Bcrrsrrrrrn (uynHrrp) a B cfler{rpe
o6paularoulero cJToa (cunourraa
nrurn) R ToM eI[uHcrBenuoM.,Jry-
qae, rfie i.loH{}ro SaloAoSpr{Tr,
Eer{oropoc r4SMeHeuuc Ho}trypa.
B ocra,nrnrrx 62 cnyuanx o6a
r{onTypa, R npeAeJrax ourra6on
trauepeuul:r, [panrtrqecHtr coBrra-
4aror *. Taxrrir o6paaolr, MLr

MOIHOM 3ar(JIIOqt{Tr,, qI'O BO BCnblm-
xe SiVIII 19119 r. ilnnrru rl,reraJr-

JroB Ire IIoI{BeplaJTtrcr] HrrHar{f{M

cyqecTBerrEbrM N3MEI'IEHI{flM.

Ana;rora.rur,rfi {axr orlvreataJrcr{

rarrffie 0"rrrconou [5] prn nerro-
Tophrx xporroc{epnErx Bctrr;rmeri. Ecnlr HapflAy c arr4M rrptrHrrrb Ro BHrrMa-
HtrTE' qTO HP6UII,'I IIJ]JIfiT H N K BO BCtrr,tITHE tloqTtl BII,]IOTI, AO TIEHTPAJ]I,EO1O,
cllJrr,Eoro o6parqenna Hr, K, npanrzgecHtr coBrraAaror c r(pErJrltrMr_ i)Tux

* Hpolte [racrrr]Iox 210_ 277, rp ocraroquag r{HTegcrrrr.rocrb MeraJrm4rrccxr,rx
ilr'rrrltli rtecRorlRo IIIr?ne,.rcu u o6paularorr{eM onoe (cnertrp rrrrHl Boa.rje ngur,ruinr).

l/(

2.0

/0

ao AZ AE LgA

Or,rr. 10. Ha6nroleunr,rrl (ue ocro6oxgeurr,rri or
caMonorJrotr{eura) gerpemenr nr.rrrEfi ualyqeHrrfi

6anrueponcxofi cepuu B crrer{rpe BcrrbrrtrKr{

it

,lr+n42/5,5
a4 -0.4 -AZ 0 +A2 +04 /t/,r'/

(Dur, 1"1. Jlw:aun rror{naoBaHHor.o crpour{rrfi
B ctrer{rpe Bcrrbrrrrrrrr (nynnrrp) r{ B cnenrpe
rleBo3Myqeurlr,Ix, coceAur,rx co rcnr,rmHofi
sacret coruequorol 4ucxa (cnnorunax lrrrura)

a
/0,

0.8

0.6

3L



Jrr{r{Erl B r{eRo3MyrrIeHHoM Q6paqarcqeM cJroc, }rhr xo"rrE(Hhr rrplrATr{ rt 3ar(Jro-
qerrlrro? qTo rcc.[eJlyeMa]r B0rrbrrrrna He trpoflSBeJra cyrqecTBeHHr,Ix r{3MeEe-

Hr'{ii Xor{rypoB (rroAJloE(ru) 
- o6paqarotrIero cilon, r. e. .Bctrrirfirr(a 3aJre-

ra.ra rle rJr]'6orro (no rcnnou cryqae ua AocrarorlHor; Ilbrcore na4 o6pa4aro-
rrlr{M cJroeM; cp. 3rtrcon t5]).

$ 2. TEOpETrrqECnUii AHAJrrrts HOHTyPOB BOIOI'OAHr,rX JrrrHrlr4
I{ OI,I3IIqOCITOE COCTOflIII4E MATEP'III BO BCIIbIIIIITD

Paccuorpnir,r Rorrpoc o6 ucrornoBal{urr r{or.rrypoB r.antnft tr3Jtyrrenzfi 6aur-
nreponcxoi,i ceprrtr B crrer{Tpe BCtrr,IruI{IrI. Ero ol1un tra ocHoBHr,Ix noupocon {iu-
Brrr(r{ xpoMocrfeprrrx Bcrlbrltrex goo6qe, TaR r{art BcJre]ICTBue cBoero BecrMa

B];TCOHOTO Co[ep]r{aHrlfi B COrHer{HOir aruoc{epe BoAopolt B ocrroBHoM otrpeAe-

naer o6u1ee cocroflrrrre Mareptrrr Bo BctrI{rlrxe (teuneparypy, anenrpolrHoe IIaB-
Jrerrtre u r. u.).

Vnaaaurrnri,i Borrpoc troABeprcfl Ba trocneAHee BpeMfl Becr,Ma o?fitrBfleu-

rrolry o6cylrr[erruro, [prlqeM uau6o.lu,ruee BHtrr{anr{e 6uno yIIeJIeHo cpaBHe-
rl.rro ru[prrFr nr.rruri,i r{BJryr1gs11o 6aruueponcHoi,r cepnn. .(na o6racHeHtrg Ea-

6.rrogenurrx BanorroMeprrocrer,:i n [oBeAcrIIrIT DTrIx rurlprtn 6urro fipcg,rlo?r{eHo

EECITOJII,ITO I'I{IIOTES :

a) pacmr.rpeune Jrr{Hrrr"r 6anr'ueponcxofi ceprrl'r o6ycnonneno TeIIJToBLIM

er[{exrorr,r,I[onrrnepa ;

6) pacurrpel{ITe o6ycJToBJreHo e{r{extou Seenarra;

n) paclrrrrpelrre o65rcnon,rerro Melr{r{orer{yJrrrpr{DrM ar[rlertr ou IIItapHa.
flepcaa rrrrrore;la lloJrlrrrra 6r,rrr cpae\. xre or6pourerra, raH r{au AJrtt l{oJIrI-

LrecrBerlHoro o6rncner.rus r-ra6nrolaelu{x IIlITpr{.H. Mr,I I(oJI}r{u;I ilplrnlrcarb Ma-

rcilr,rrr xpoi\{oc([eprrbrx ]lorTLIIIICrt Hrrlrerl{rlecI{YIO TeMuepar-vpy flopn[Ha r4trJr'

.Ttror{a rpa;ly(1o8. IJ to me Dpc\'Ifl o6ulur,i xapattrep crrenrpa rlsrv(]eu]trr Bctrr,I-

IUoI{ (]RII/IeTeJIr,CTBVeT u TOM, qTo BGIILITII{a CCTIj B OC]IOBHOM tlll.Ile.titr{e OT}IC-

cil'f eirl IIo II [Ii]lto'l el![epaT]rpHoe.
Broparr rr,rrroreaa, BLr0r{a3aIrlrar Bprocou [6i, ranxre ,[oJr]rtlre 6r.rrr, ornepr-

Hyra. ,I[ci,icr1]r,rl'e.rErro, Il AaHIJor,t cryqae, KaIt \IbI yH{e yltaaLIBarIII, uupl{116I

,urulrli B crrer{rpe ucflbrrrrr{r{ IIoJr}r{HLI 6wnv. 6w yMeELmarE,oE r] croJ)ol{y MeIr},.,

rrfr{x llJrrlrrr Rorrrr, r{aH tr2. ll ro }Ite FpeMfl aTy BaItOIIo};,epIIoCrL pc3lto HalyrualoT

Jttr';rvfr tr3Jryare{rt{fl l\,reTa.nJroR, IIIUpUI{a r{oTopblx no ltr:ur,rueii Nlepe Ha IIopg[olt
ltcrrr,lrre, qen{ 3Tor.o lpe6olan 6sl yHaaanrli,rlit l:artou [71. I{poue roro, Heo6xo-

III\,{LIe IIJITI ,9TOrO M<IIIII{THLIe fiOJIrI Bo llcttllmRe, OIICHeHEIEIe BprOCOu, Upe4-

craarrnlorcrr a6c;'pruo 6onr,uuuu (J00 000 ra;rcc).
I.Iocnelru;rg tlrrrore3a o rct\{, tITo Bce irrrHrllr r{3nyt1g1111o 6anr,ueponcxoir

cepfrr4, BnJrrorrafl u II*, Iracrulrpeul,I MeE(r[orTeHynflpI'IIJ\{ orfrlenrou lllrapna,
rar(lHe BcTperraeT sarpyArrerrl{n. lJl,tetilro, [pI{ cllpaBellJrrrBocl']4 ranorli I't{rIoTe-

tsbr cfletroRa,rro 6r,r olr{r,rllar6 (ucxo/In ua ira6oparopHrrlx ganur,rx), qro IUupI4Ha

y(aBaHI{LIx Jlr,rnrri,i iloJlniHa t{olroroHl{o pacTtr c ceprl&Jirrlll{x{ noMepoM. Ha-
6lro4eunn )nevTta3r,rRaror, qro JInI{I,tfl Hon cnenrpe BcIILIrfreH flBJIflercfl cal,rofi

runporioii. Haupunrep, rro HarxLIM AaIrltLIM, Irlfipr{rrbr truntrir, Ho n H" orlrocgrc;r
(y.nrrruas ra npr,rnr,tr), nax 5 : t.
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Hecuorpr rra Mnoroqr{c;IeHrrbre trorrBrrnz, paccMarprraeMr,re rpygr{oLirrr
ocraBaJTrlcI, I(o trocIIeIIHero BpeMeHtr rrellpeo,t-{oJreHrrLrM[, BcJ]eEcrEtre IIero
rpy,uHo 6sr,no cocraBr4rr, cede xors 6nt rpy6oe [peAcraBJlerr[e o rlrazuecrro;u
c ocr ofl rrr{r{ }rarepr{u n xp ouocr}epnofi Rcrtr,rmne.

flocnonsny B orJTtrque or rrpel{hrAytrInx nccjregonarenert Mhr pacrrorara-
JrI{ noHT}rpaM[ IIotlTr ncex nar6oJree Ba]r{rrbrx. natrrwit 6anrlrepolcnoii ceprz
(npoue I-Ig), 6Erro pe,,erio o6cylnrr [aHEryro npo6.ue,r,ry 3aHoBo, oco6enut.r
B cBrIsIiI c rpvl{Hocrfln4r4 r'I{rrore3lr o [rapHoRcr{oM pacmr{peHan nvgnir.
Mr,r 6y4elr I4cxognrr, V:l roro, aITo rIaM rrBRecrr{o o6 o6r,r.rHr.rx Jrrrrrlrflx no-
rJromellrr1 6a"rrr,rvreporcnori Oeplrn R co.rll-reqrroM c[rertrpe, I{ Aouycrr4M, qro
r{pErJrr,fl ililLrrirv. tr3,TyqcHtrFr Ho n cnenrpe BcfirJrrrnrr o6ycnosrenr{ .3aryxagr{et{
RCJToI{CTBI'Ie r{3,rrytrel{r{9, Il To I-}pcL{fI I{aI( ocTaJrr,rl6re JrIiIHt{U nonBepir{eHr,r mTap-
noBcr{oMy pacIIInpeHrrro.

frocrpoenae norrrypoB 6anr,vepoucriofi cepun, r{cxoArr rta oAe.]rarrHoft rruo-
re3hr, rrpor[3BoAtrrrocI, c vqeroM ca.l4orrorJroilIeHprFr. lNc;w lq, 71- XOa{{uuneH-
Tr,r trolro[IeHIl{fr fr r43flyqeHrfl, To AJrfr r{]rrerrc[IBrrocru rSJlvqerrufl, BbrxoAtru{e-
ro r{3 xpouoc(leprroi'i ncur,rrulttr lropMaJTrrr{o H corue.rEoit [oBepxgocrrr, [,rbr
Molrterr flaIItrcaT6

f t,: pe-'\ d,ry,

rue IJ - nzsefiHafl ToJrultrr{a Bc[hrrrrxtr, a p ecrr)

1t : iyl k7. (2)

lIpv p n'rr{ crrer{ua,[r,Ho rre craBrrM Blra^a, rroApa3yMeBafl TeM caMEIM, rrro gra
{JeilI'{rrl'rfla B trpeAeJJ.ax il\[rtfi.trr BaMerHo Ire Melrfrercfl c .racrorori. ,(.ua repuo-
.(r'rr{axrr'rqecr(oro paBHoBecLrFr (p : Ilt), trpoqeccoB aoa6ynr4enzfl croJrKFroBe_
rrZfr.Mtr u pexou6uuaqrroHHoro cBeareEtrfl, p leftcrswre.[r,Ho He Merrfrercfi B npe_
/rleJrax lrvtrutT. (rle cnrurnorr runpoxorZ). B cJryrlils rpoqecooB pacceflHtrfl
Ir3nyt1g117o IrertorepelrTllocTr, Molr(eT lrecHoJlbrto rIBMeuIrTb troJrop{er-rr4 e /IeJra.o4uano qarr{e Bccro oHa 6r,ruaer r{Jr[ or{.rrrrHo Br{Da}r{eHa :?Irr cna(io, B o6ozx
CJrytlnqt lrr'14 3aBr{cEMocTrT it. n kt, oT qacrol'r{ BrIyTpIr JrJ{IrIrtr rpau,rnvecnn ror:
tne caur,rfi, T. e. I4 3AeCb p orlrocr4TeJrlno c;ra6o Mer{frercfl c qacroror,f.

Ilc.ura npunarB Br-raqaJrc, rrro Brryrprr Rc,,],r,,r*fr p He lJaBr4crrr r or r-;ry6n_
uur lz, ro BMecro (1) 6yneu uMerr, o6rrsno rpr{Mer{aeMyro tfopuyr;r *.

I t,: p (L - e-'t'!.
Haxoueq, ecnn k7 B CJrOe MerrfleTcfl TaHlHe cna6o, To Ailrr "I tr

.7:T7N 
.

:,{
f t,: P (L - e-kt'N1,

(1)

H

I

"r. I_.peguuft Hoe{{uqlreur trorJrorqerrtrfl B

x B cnyvae, EanpriMep, Tepr{oArrrraM[qecmor-o paBuoBecrrfl
aaJrcHTuo roL,TofrrcrBy reMneparypbriB cfloe.

3 trles. Itpr,rMcfiotrt acrpo@rrB. o6cepnar., r. g 
AB

(3)

.I1 6ygera rrMerr,

(4)

(5)

cJroe, a/[ -rrucJro
0To npeArroJrolfi eHrle oft Br.r-



IlotJrorqaroqEx aTox,toB Bo BCTILIITIRe IraA 1 CM2ec ocHoBaIIlIfI . AJrtI 6annuepoa-

croii cepul{ ETo rlllcJro r'lrr 6y,[eu o6oasa'rarr, rlepe3 1y'2'

flpe4uo1arafl, Harr cHa3arro Bbrrrrc, qTo rtoJrTypr,r nltuur,:i r,raJryuerurfl Hr,
Ha, IJ",... 6a;rtueponcrtoi.t CepI,Iu B cllcl{rpe BCUI{IuFII,I pacrullpel{Ll arlr}eluonr

IIIrapHa, l,rLI IIcloJIbsoBaJIIl IIeJIIIaIIIHLI ft1, IIO/(CaIIITaIIIIIJe Bepneeu IB] nng

paBrrr{.1rrbrx SllaateHl,rit 3;[eI(rpoHrloii rior,rrleHrpaql'rrl nr' I{oar[rlrr'rqlleFIru iIo-

rJrorricrrr{rr &1 n ei.o ra6n. 6 yrrrrrr,rl&ror coR}recrHoe rei.rcrRIle ar[r{ertron ,I{ounrre-

a0 /.0 2.0 J0 4.0 a(J 0'u A-Ao

Q)sr. !2. Cpanuenue reopl4rr (aaryxanue BCJIeAcrBIre uanyueuux)
c ua6rroAerrffIMtr AJIB JI}IEIItr IISJIyIIEHITTT IIa B CIIEHTPO BCIIbIIIIRI{.

Trrin: 11000'; ffz : 1r3 x 1016 (Tounr);fl2: 3 x 1015 (xpecrrxu)

pa tr mrapxa. Ta5ilfiqa cocraBrreua AJrfl ;rrunur,f Ho, HB, H, u H5 n paccqr-
rarra AJrf HuHerl4rrecHoft reMlepatypr,r 7sir1 : 11000".

,{na roro .rro6br pacruzpltTr, MareptraJr, MbI rIpI{BJIeHJIT IJIfl cpaBlleutrfl

reoptrtr I{ Ha6rrloAeHfrft Itw]F.Uro H". Hoa{{urlueHrhr ktt l\iln Hu 6lrnra [oryqeHr,I
r4B Tofi )r{e ra6Jr, 6npn nolrollll{ sncrpalloJrflqtrtr Reilrrql1H hTg.rra Ho, HB, FI1 I4

Ha. 3ro, ecrecrBeHHo, BHoctrT ller{oropyrc Heroquocrl; B I{cloJIbByeMr,Ie

BenuquHBI k7 fitn H". Otrnano AJIfl He oqeur 6ortuttrx BeilI{aIuH ne TaHafl Dftc-

TpalroJrflrlr{fl He BJIeqeT SaMeT}ILrX orura6on B IrpIrHtrMaeMr,IX BeI{rIUHaX kl
glrfl He.

finn nwuna Ho nauu 6rrr rcuonl3oBaH xoa{{uqreur k^1 y\urbrnaroulzft

nam a{dtexr flouunepa, Tart tr saryxaHrre, a uMeIrHo: k7BT,rr.vcllfl.ilCs rIO {Op-
MyrraM (44.19), @a.9) n ra6r. 38 r(Hl{rrr Vuaonrua [9].

,(nn nogcueroB Heo6xo[rrMo rrpr4Hflr6 3HaqeHtre \Jrfi Tyi11, rrJItr Hte SHaseHtre

A),a, AorrrrJrepoBcxofi rntrpl{Hbr. cnepyer, o[rraxo, saMeTrrrb, rlro uelrTpaJrbHr,Ie
qacrtr paocMarp[rBaeMbrx JrtrnrTfr. uaryqeHufl trcna]r{euhr paBJrzrIHbIMIr rrpuBxo-

AflIrIuMr{ {raxtopanrr, B rlacrllocru rp,rlyopecqeHql{efi II r. [. floerouy roslloe
SHaHr{e RertrsuHBr A}.o Arn Hac He trrpaer cyrqecrBeHHofi ponu, tr nprr IIo[-
csere AID \Ittr Jtvunlr_ Ho uaura 6rrno sesro sHaqeHue Tuin:11000". Itar
pe3yJllrarr.r tr{BMeHflrcfl, IlalpuMep, flptr ?1i1 : 5000o, 6yAer nu11uo B AaJIr,-

HEI;IEM.

,[anruer?uafl Bal[aqa, orleBtrAuo, oBol{urefr K roMy, uto6rt, nogo6pae la-
paMerpr,r nefr N2 uptr roMorqu {opnryn (4) n (5), a raH}r{e coorBercrByrorUux

r;
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0.0

0.5
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HoD{{rlqrrenroB norJrortourrfl &1, I{o6[rr,cfl HanJryquero co]'Jlacrlr Meu{[y
Teoperr{rlec(r{M 14 Ha6JrroAeHHr,rM pacnpeAeJIeHtreM ar{eprul{ B Jrlruufrx ,13Jr):-
qeulrfl I-Io, I{r, H6, H", .... IIp, arorl, ]toHeqrlo, BapaHee I(oJr}nHo 6uru ncuxnr,
rrro r{3-3a pasJrlrrrrbrx rrrlcrpyMeHTaJrr,HLrx llolta}fieHtrIi, a ralt}Ire upu6nrxreu-
Hor-o xapaxrepa rpopuyn (4)

ll (5) ycra]roBI{rb rorrHoe
Brraqentr{e 4tn nelu.uru .1Y,

rr tl,e rreilbzfl, Mrr Molnexr

rflrHcupouarb Jrrlrrrb Henoto-
pLre rpeAeJrr,r, Melr{ily noro-
pbrN{Il1 AoJr}nHbI tsar{JrorlaTbcfJ

ynaaaHnr{e ue,rrn.rnubr. Ta-
nr,ru o6paaolr, lraur.r 6uro
rraI,i4eno, q'ro,TocraroqHo
IIplleMJreilIOe 0OIJIaC14e X,IeiIi-

Ay reoplrei,i u Ha6rroAeHr,rfl-
l,rlr lrotner 6r,rrs rroJrlrqg111l

IJpn N2, BaltJrloqeHH0M 1l

flpeAeJrax or 3 X 1015 A()

1,3 x 10 16 u rrpu ne, Ba-

T{Jrroqerlrror{ Il II peAeJlax oT

3,3 x 1012 1o L,l x 7013.
IIpu orolr crreAycr erl1e paB

lo/IrrcpnHyTb, qro 3,[ecj,
peu6 I{AeT o col.,]racoBar{rIt
reoprrrr n na6.nio;1euuil o0uo-
u prae,hrc 1nl Gcefr uc,cJrc

AyeMrrx ;rl,rur.rr1 [Io, IJr,
I'Io, IJ".

Ha rlinr. 12-15 rpe[-
craBJrerrr{ rpatfu.recrrt errr
peayJrJ,rarrJ. Cnrourran ;rr -
Irr{fr Ha Bcex pr{cyHriax --
na6lLro4ennn. Toqrur na
rbur. 72 cool,BCrorrryror c jry-
.raro /y', : J,3 X 1016, rtpe-
ctrrrltl{ - c.nyt1nlo A/z : 3 )(
X1015; roqHrr ua $zr. 13-15 coorBercrByror reoptrrr uilrr Nz: l,BX t0r6
t4 n":3,3 X 1012, mpecu{n[ Ha rex ]r(e pucyHxax-reoplrtr nfifl Nz:3 X
X 1016 u ne:1,7 X 1013.

Brrucneuurr, orrrocfluuecfl no BceM ynaBaunrrm {ur. lz-!b, RhrtroflHe-
Hhr AJrfl Zrt, : J 1000'.

O6pa4aacr n artrM {uryparu, Mbr BEArrM, qro co",ractre Merfi,(y reopzefi z
ua6nroAenuflMn flBrrflerctr ailn Rp'rJrBeB nnnvft Ho, Hy, Ha, H" y,uour"ruopr-
TeJrbrrr,IM. 3Ha'rl1re.nluo xyArrlee corJracue o6rapymunaror qeurpaJrr,rrrre sacrrr
rnnnir, raM, r'Ae orrrrrqecr{afl ToJrtrtra yffie ,qocraroqno BeilEna. flpuuzuy ororci

AA/6/.4/2/00.80.60.4a2

\
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rDrnr. 13-15. Cpanr.renze reoparr (s{{exr IIIrapHa)
c na6rrogeuuflr{rr Arrff nrrurfi }Iy, Ho u He B cneRrpe
Bcrrrrmr(tr. Nz: L,3 X 1016, n": 3rZ X 1012 (rou-

nr); /[, : 3 X L0a6, n" : Ir7 X l0r3(xpecrzxu)

3:r',).)

0.0 A2 0/t 0.6 A8 /.0 tZ /.4
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pacxolr{AeHr{r Jrelno Hafirtr. Ona aaxnroqaercfl B ToM, qro trprl nuno4e {op
ruynnr (3) ra (1) Mr,rflpeAlroJro?ntrJrtr, qro Bertrsuua p c r.lry6uuofi He Meuflerctl.

,(na Hprr.nrea nn:anir., rfio T1 MaJIo, arartrIloreaa noo6ule He trtpaer Hzxanofi
po;tn, n6o rau pactrperiel{.}Bl{c TIHTeH0nEEOCTII ], EBJlyqaeMorl eueprnu upo-
,cro trponopq[roHanbrro Hce$(rrqrenry rB,[yseur{E /1, ero MoEtHo ycMorperr' I{aH

rrc (l), raii E uB (3). Hao6opot, r toti o6rac'ru, r/te 11 BeJItrIto, BJrl(flHtre I{3Me-

HeHufl p c rfiy6vrmoir Moper 6urr, roo6u{e roBopr, Becl,M& cyldecrReHubrlvr'

Tan, naupuMep, TeMHbIe Jrvufrv K, z H, B ctreT{rpe {noxHy,non ua {oue cnet-

";rnrx K, n Hr, 6ea coMHeHtrr, cBr3aEbr c reM, qro Bo {nonxyrax BeiltrqrHa 2
yMer{Luraercfi vlapy?tcu,

0.0 /.0 20 ,20 40 ,f0 a0 I0 a^

olrr' 16. Cpanneutre reopur (aatl'a;1g11t llcJleACTUIle [3n)rrIe1tlIfl

c nil6;lroilclrnrrrrfl i{irtt Jr]'IEuu I'r3,rlysenr'ra Ha B crreHTpe DCrirrlurrilI.

?'t ln : 5000'' ltlo : 1'3 X 1016 
a

To o6crogrerr,crBo, tITo B lreHrpaJIblrhlx alacTflx rlrnnrt Hy, Ha, H" rta

{inr. 13-i5 r{a6nloAaeMl,re BrraseHtr{fl ocraroqHoi;i r,rrrteHcnBllocrlrl paciloJTara-

rorcfl Jlr,rrue reopeTllqecHllx, cBu[eTeJILCr.ByeT O pOCre BeIIISnHLI 1-) AJ]fI ylia-
Barrr{rrrx ;tutttcit flapy}Ity, It rtopoHe. Tanuu o6paaonr, o6parilo, I'rcrro/rlByfl

p&Bjrr4arr{1,1C .r.orrrtfi rtorrrypoB lr:ll::TIir, Moil{I{o 6r,r.tro 6r,r Br,rBecrll xo,[ BeJrnqur{LI

p c Brircorofi /z n xpouoccPePe.

C {lraruecnoii cropont,r pocr p c rlly6l4nofi o3Haalaer, qro C IJIy6IIno1i pac-

TeT OTHOTxe;g1frA tlp : n2, tII,e U;- .uucilo arolloll BoAopoAa v bov BO36:/[{ASHIISM

cooToflr{uu n J cu3 (eto r,rorxer 6.sirr, ceflaauo c pocroM polra tfnyopeolleHql{Il

c nrrcoror,i).
JLmumg IIo llnrr cr\/qafl c l{z:3 x 1015 r{apyuaer (crvr' tfnr' 12) erart

paauooTtr rra6.[IOAeHI,Ifl - Bl]ql{Ci-Ienur. Ilptr SroM Taxoe llapyueHtre BeCLrIa

tylllecrBerrgo. Tan, B rlerrrpe eror,l nurtrrl BeJllrqtrrHa /"v0 oltaalrBaercfr paBuoi,i

2.09, u1o B rprl llaBa IrpoBLIIUaer Ha6IIoAeHHoe sHaqeIII{e ruox0,70.Ilpan4a,
BI{9CE }fie cJ.r.eAyeT o6parllrr, RIIUMaI{Ie Ha To, qTO D rIeI-ITpe lliltt6y. I-Io Ua ne-

noropr,rx r{orrrypax (J\i 194 v 205) HaMeqaerctl reMHoe o6pallleuae. 3to uoHr-

no o6rncnrrb reM, trro lraA Borrr,rurnoi.i arol,Ihr ]]ollopoAa cr{JrbHo Ro36y}ItlenBl

uBryqeHrreM B Hd, uAylIr{M co croponu car,roir BcrrbrtrrHrr. floerouy olruqecnat{
,roJrua vrra3arrrrbrx xpolrocrfepuLrx cJIoeB B ilIrrrtrE Ho uotnet onaBarr,ofl cpaB-

\
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0

nrl{oii rr ,IIaE{e 6onruefi elrr}rr{rlbr. OArlano raI{IlM nyreM o6r,gcuurr, pacxo}r{-

llelrrre MeiHAy reopuer)i I{ }Ia6JIro[eHIrrMu [llfl c.[yqag ff, :3 X 1015 HeJrbBfl.

,(ericrnzrenbr{o, r{B Snr. L2 cJreI(yer, qro Becb}ra Bal,rerrroe pacxo]r{AeHr{e Me}r{-

ny reopuei:i ra ua6;.rro4euuflMtr nMeer Mecro yHre AJrfl rorrxr{ c I - }o=0.8 A.
B ro nte BpeMrr AJrr coa4alrufl .?aMerlroii ourrqecroi,i Tor[1tr eo nuemuer,-i xpo-
uoc$epe rla crorrh 6orruolr paccrotrutrI4 or uerrrpa ;l.rru'[r rpe6yercn a6cypl-
uo 6o;rr,uroe qncJTo norJrorqarorqrrx aroMoB Bo BTopor\{ cocToflHr{tr *. IIo orori
IrlrI{qrIIIe clyaraii c Nr:3 X 1015 Mbr paccMarp.tBar,. AaJree rre 6ygeu, cuu..

Tafl Tarrrrnr o6pagoil{, rrro corJracoBal{Ee reoptrrl c5.ua6rrolerrrrtrMr{ /Iaer arlr(]Jra

Nz: 1,3 x 1.010 t4 ne:3,3 x 1012.

,I{ln toro qro6r,r rl3yrrtrTb BJrIrflI-Ire T{trHe?nrlecHoli renaneparypbr, rrcfroJrb-

syer,roir IJptr Haxoini{elIlTl{ 11, MLIllblqtrcJlrJtr{ ItoHTyp H*;I;rg Nz: 1.,3 X 1016,

Ilo trptr Tkin :5000'. p11r nlptucne-
utrfl rrpe[cTaBJreur,r Ha {rn.. 16.

Cornacrre R ueHrpe Jrr{HEtr i;I{ecb

HeltHoro JIytrIIIe; o/IHaI{o R cBfl3tr c

BOBMO'ITT{6IM BJTI{fIIILIEM II3MCHEH,AfI

p .lToil,Iy yJlyrIueHIIIO Il cor'"[acoBa-
lrurl{ TeoperzLrecltor.o u ua6.lriogerr-
EOTO ITOIITVPOB BPflIT TW CTOIIT

frprrAaBarr, rtanoe-;rr6o Br,raqeHr{e.

l lartar-r.rusafr paccMorpenr{e IIaH-
noro BoIIpoca, cJreIIyeT err{e pa-1

nollq9lll{HyTr,, qTo rlptr rrcloIrLSoRa-
Iirrrr roJrr,Ho cAHoro arpr[eura Ion-
rIJJepa itJrrl o6r,Rcneun.q rla6,nro.1a-

eMrJx r{orrrypoB ;naRnri tr3Jrvqerrtrrr

Ho, I-Iy, Ho, H" B ijler{Tpe Rotrr{[rrtl4 Bcrpearalorcfr B]raqzreJrr,Hr,re rpyAHocrl{.
,{;rn roro .Iro6nt rroltaaarb, rrro ol[Horo or[r]iex.ra J{onutepa BAecr, Eelocra-
ToqHo, Mr,r ilocrpotrJr[r rrorrryp roJrbr{o c yqeroM aroro erfr[enra. Er,rro upu-
unro 7L1r, : 10000". I{poiue roro, paccMorperrBr ARa cryqafi: oltnrr 6eB car,ro-
lorJrotqellr4fl, nplrrofi c rraJrr{alueil{ TanoBoro, trprr DToM rIplrHfrrc, .ITo 1y'2:
:5 X1015 , fleper,rfi cayuarlr trpeAcraBJreu na {rr. 17 rosrraMfi, nropor,i-rrpe-
clrl4ltaN{r{. Mr,r un;1nu, rrro o6rqrr".r xapar{Tep reopernrrecHzx r{orrrvpoB 3i{ecrr
pearo orJrlfqaercfr o'r na6nrogaeMoro.

T.'errepr paccMorpr{M, Har{ trril corocraBJrerrrrn reopertr.recrirx HorrrypoB
c na6;riolenHr,rMr{ a{o}Hrlo otrpellcJrrrrr, Berr{rrtrHhr ffr, Iy'n, /v-5, I[c - 

qr{rJra ar.],
r{oB rra.'{ 1 cuz oeuoBarrufl BcrrEIruHIT. 3J1ecr nosnroH{nr,I [Ba il{eroAa.

Paccrtotpulr nepnrrii trrB rlrrxT rrprrMeuuMr,rrl x npairntrrM qacrar{ r(prrJrbeB
.urnrl'i trBnyrreHEfl, rl(e calrorrorJrorueHtrer{ Mo)r{Ho npene6pe.rr,. flycrl .|y',

6yAer uucno aroMoB Ha,[ t cM2 ocnoBanufl Bcrrnrrr]Hu, Haxo/IfltrIuxcfl R rrr{}r{Hex,r

i-olr cocTonElrr{, a Nt - 
rrf{cJro Tex E{e aToMoB B RepxI{eM k-ow cocton]Flvu.

,(onycrnu rra Monrelrr, lrro Rrryrptr Bcer"r AaHHoft nm:ann rraJry.leurfl, Bo3lrr4nalo-.
rqeli npn [epexo/{e k->i, ontmuecr{afl Torrlqa Buar]trrerrbrro Merrbrrre e[trr{rrrlbr.

* A6cyppro 6onrmoe, RoEeqEo, roJrBr(o AJrE Buerrrrtrx croer xpouoc(peprr.

oRt)l

\
0.4
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U,L
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0.0 0.2 0.4 0.6 0.8 /0 /.2 t4 a^

@nr. 17. Cpanueure qllcro AotrnlrepoBcxfix
norrypoB finlamfr trBilyqeHtrE H" c na6rronen-

EI,IM r{oaTypou rof ,fie Jlttnrrr B crreT{Tpe
, Bcrlrrmxa. ?nrr, : 10000'
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a
c
o
o
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a

TorAa BeiruqrHa
hv._

N *Aon.z
6yAer aneprueft, uanyuaenofi /Y76 aroMaMtr 3&

yrJre Buyrpz rcefi ilv:unfr*.
IIycrr retrepE, rfyunqnn g^ 6y[er rfyuiiqneii. i(atorueft pacnpexeJreHrre

rrlJlvqaer,rbrx r{BaHToB BHyrpI{ JIITHITTI. 'IolAa RH)rrpu IlHTepBaiIa /IJItrI{ Bo.[H

d tr, or0ToflqeNr IIa paccroFrultll A), : ). 
- 

)'o or qenrpa Jrrrul{fi, l)Heprrlf )

n3ryqaenrafl sa 1 cen. 1y'76 &ToN{&}rI'I B C;{TIIIIIITHOM TeJreCHOl{ 1'r.re' 6y[e'r

hv,,-N*A*;ff V^dX,
lpnqeM ficHo, rrTo

Ie,d].:1,J'A
r4e rrurerpupoBaHtre trpor{cxoAtrr uo sceft irvurtrr tr3nyqeHrls.

Ha ocHosauna (7) trHreucuBHocrr, ,{3ryqentrfl trpE AJI[Ire BoJrIr.hI

- N *An.hutnI 
^: 4rc 9^'

(tt)

(6)

t cem" R eI{uHuqEoM TeJrecHoM

(8)

). 6yter

(e)

(12)

(7)

Cornacno BbrIrrecHaBaHHoMy, BElparr(eHrre (9) cnpareaJrr[Bo IIJrfl cryrlafl, Hor-

Ita OIITtrqecHaf TOJIIIIa CJIofl C ly'; aTOMaMI{ 3HarII{TeJIbI{o MerIbrIIe eArIr[IIbr.
Iloarouy Mrrr Molr(eM (9) rpunaeunrs x xpat?nuM rlacrflM nphlJrben, rAe yr{aBaH-

Hoe ycJroBl{e (t1 (t) BhrtroJruflercr.
Brg {yuHqvr gt, rro4qtrHenHori ycronrro (B), uonmeH orpeAenrrlcfl or-

AeJrT,r{o AJrf Ha}r{Aoro Itouxperlroro MexaHI{BMa pac[[peHrrfl ruuun. ,(nr
a{r{enra ,I{ournepa, 4eftcrryroqero coBMecruo c BaryxauneM BcJIeAcrBLte I{B-

JIYIICHUE, trMEEM 1 r -,, .; 
t, - z<tF (<\)), (ro)9^: tr-" L^DL" 

- - lr
r,ue Atrr - IlonnJrepoBa mr{prrHa; 1) : P, u BeJrtrqtrHa 4 paBHa

AAo'

^(tt
Q:7.

AoD

3Aecr, Aorp-4ouunepoBa IutrpzHa, IiI3MepeHHafl B mmaJre HpyroBblx uacror (A<op:
:%r c\),al\z\1, 3. \i,k -rrocroflHHafl 

saryxaHufr ailfl Ilepexo[a i&. @ynHqra
t-2 oF(o) aara6ynzpoBaHa B [9], ta6"r. 38. Jferro npoBepzrr,, tto (10)

AertcrsrrerrHo yIroBJIerBopfler ycronrrc (B).

Eclr rymr paccMarptrBaeM Aaflenr{e qacru }tpErJrE,eB ilfrrrrtut B [SJryqeutru'
ro 3AecL o{{enr ,[onunepa npeue6perxuM, tr{ Mr,I, corJracHo (9) u (10), 6yueu
I{METE

- N rApllt"yr*)..n. 
^ - l6rrr (I_ lo;z .

Ua (12) cJrellyer, qro, onpeAeJlrrfl us na6rro[eumfi. 1,\, Mr,I MoEteM cpa3y ]r(e

orrpeAeJrtrTr, .ly'a coBepmeHrro HeSaBI{cuMo or HaHrIx 6rr ro nr 6rrno nepeueHHbrx

{usuuecHrx rlapaMerpoB (L}tp, n, u r. [.).
* 3Aecr, r n Aaruneftmem ur,r npere6peraeM Br;IlryznAerrubrM rlSryseHueM.

3B



Qqr,err4no, uro 4anurrr,"r cJryrlari r{Meer trpgl\{oe orHolrreutre rt Jrrrurrr Hd,
ecJrr{ ee Hpl)rJrr,fl B usryqeHnl4 4eficrnrarenbHo olrpeAeJrflroTcfl BaryxaHtreM
BCJreAcrBtre r{3ryqeu[r. ,(nn nunufi Hr, H0,... {yrxuur gl otrpegeJrflercfl co-
Ril,recrHbrM geric'rsrelr etf{enroe,(ouuaepa r,r Illrapna.

.(annrrfi Merog 6nrn uauu [pr{MeHeI{ n JTITHI{r{ Ho, 9To l{aer BoBMo?r(EoorE

onpeAerrrrrb IfB. Benn.rrua "I1 u {opuyne (12) paRr{a 1;(0) rr, rAe/i(0) -
a6cotrornag rHTeHcIrBr{ocrh ooJrHeqHoro r4ailyqeu:lrt B o6:racrz EerlpepbrBrroro
ctrexTpa, coce4neft c nuruzefi Ho, a 11- ocraroqHarr trHTeucr(BHocrb 4allHoro
Mecra B Hpbure itvnmfi Ho. Benu.ruua /f (0) AoJr)fiHa 6parsca AJrr roro Mccra
coilHeqHoro Ar4cHa, IAe Haxo4r{Jlacb BctrLrlrHa.

Bcnsrruxa or S/VIII 1949 r. pacloJrara.xacb Ha paccrorHrrr{ or rleHrpa
,qucxa =0,75 "R6. flna oro]ro paccrosHl{fl Mbr rro ra6n. 3 n pilc.23 nsrru Vri-
riorrbga [9] uaxolzu, uro 1f(0)=22.4 x 1014. ,(anee, corJracuo Sur. t2, ptr,
A). : tr - ).0:2 11, 11=0,09.

Bce a:ro corrracno {ropuy,ne (12) raer 1[r=3,8 X 1014. flpz 1[r:1,3 X
X1019 MbI EMeeM /[, : N, : 0,029.

Bropofi MeToII olpelleJreHnfl BeJrr{quH NTxfipnMeHIuM TaH}r(e tr H TeM rracTflM

nwunfi rrllty.lre:urfl, rtre T1 ne upeue6pelr{rrMo rrarro rro cpaBHe}rr{ro c e4zuuqeft.
0ror cuoco6 cnpanegnr4B [Jrfl Toro cryqafl, Ror4a Beiltrrt4ua p : il,: h7 npv-
MepHo rrocroflErra Buyrpr{ Jrunurfi. O rom, s xaHofi Mepe BTo rrpe4rroJro}r{eurle
clpaBeAJrr{Bo, Mbr yffie roBoprlJrr{.

R coorsercrBvrvr o (9) rurr \ns it I{MeeM

, nrA*rhvi7,i^: -G- q^. (tB)

C gpyrofi cropoHbr, flptr trocroflHcrBe p B]ryrptr Jrzrtrla M6r rr]reeM nrrn lt1

k^: cg^'

tqe C - Henoropafl llocroflrrr{afl, Bnrroqarofi\a.fl v ni.
rrBBecrHoro cootuouteuufl x

n o-oI ftc'41

J 
/rrdl : nr qi 1r,,, (r5)

rte l;,r- ctrrra ocrltrrrJrrrropa AJrfl trepexom ik. Bno4n (ltt) a (15) z yqrrbrBafl
(B), nairuerra nnr k7

Iaa (13) w t16) Haxo/rr{L{

k^: niW r^

-- i1 nP 8i 2ltcztL: to:48 4 ,

(14)

Ee ur,l otrpeAerrzM tra

(16)

(t7)

frpr,rrreM MBI RoclroJrLSoB&J[,ror cooTBe'tcT1]yroIiIrIM BLrpa]neHr4eM, c]lrliJr,rBero-

:rluu ATri tt li4.
.ll c.nv.rae repMoilrtlrail{fl.recfioro panIIoBecr{fl orrlornar.rra fl,*i ki olrpeAe-

Jrrlerclr Bar{orroM Eorr,quana, r.r Mbr Ira oclloBaliuv (17) floryquM uJrt p BaHoH

'r' Crr. [9], {oprryra (43, 12).
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13lrua, 11aH DTo tr AoJIlItEo 6rrrr, upu npeHe6pexeIII4II'I npoqeccaMl{ BbIIIVmIeH'

HOIO trBJIyqeHzfl.
Ilpene6perafl lr3MerreH[eM oruorneFll{fl tt7 l tl,i c rny6unoii* tl tenr ca[,II;N,I

froJralafl t1'7, 1 t7i:N7x: -ly';, MEI troJlytll'1v Ha oclroBaHrn (5) u (17):

(rB)

IIpu ue6onrmuxET/f;{opuyra (18) nepexoAtrr, HaH aro HerpyA'o y6eAtrrb-

ca, n (9). flpr arolr HaAo uMerl B BtrAy, .Iro B (tG) Hoo{r{uqzenr IIorJIoIqeHIIfl

&1 paccuurar{ Ha J. cMB' a B (5) - Ha oIItrH arolr. floaroMy trpr trepexoAe or
(18) H (9) n npanofi sactz (16) uucno ni crreayer otrycrurb.

Bu6upaa relrepb rra {trr. 1,2-15 HaHyIo-JIrr6o roqxy norrrypa, rlte corrla-

coBagr{e Teoptrtr C Ea6ilIoqeul4flMu AocraTorluo y,4oBJIeTDoptrTeJILHo, MbI otrpe-

[eJrfleM 411r orofi roslttr.I1. C gpyrofi croponrr, BeIuquga kTNi \nt 3roft roal-

Hr{ trBDeCTHa HaM trB y}fie trpoBeAeIIELIx pacqeroB, TaHzu o6pa3oM, MLI Morfiel'I

tro {opMyre (18) oupeleilIlrb vt orHoIIIeEtre N7,: Ni. Dror cuoco6 6rtn upnne-

rrerr EaMtr AJrgJrz:nufr. Ho, Hy, Ha, FI". B xasecrne trcxoAHbrx [aHHbIx 6rtxn vc-

rroJrr,B6Bagbr AaHIIbIe, trptrBeAellHble Ea (Ittrr.. 72-75, trptrqeM 11ptrHflro Nz:
: 1,3 x 1016. Coorsercruyrcrltre [peaynr,r:aru troAcqeroB rrpeAcraBJreHhr B

,ra6r. 5.
Ta6rtr[a 5

iYr '-0y',

tl N*lNz ,[arrrr
JIullrrfl

,^:#'# ffa - s-Et'wt1.

r! lgp ra6llr-
ubr

6ilEa-
qrrU

IIa
H,
FIo

H.

3

6

7

0.0299
0. 00218
0 .00375
0.00520

Beilu.r[Ha A]. s ra6n]{qe - ro paccrorHtre or UeHrpa Jrvldfrlr, AJrfl noroporo

otrpeleJrfrJragb Be;rrurIEHa N71 :.|y'r. ;Benuunna/; - trI.IreHCtrBHocrb lletrpepbln-

11OIO CleltTpa B CoCeACrBe c AaHHOfi rulnuefi; aTa UIITSHCUBIIOCT6 B3flTa gylg

Tofi ToqHu coilHeqHoro AtrcHa' lAe llaxoArrilacb BcfrhllrrHa '

B rrocJregHtrx AByx RoJIoHHax ra6JItrUhI npI4BeleHE[ orHoIIIer;n NTrf N5;

B nepRofi I{B Htrx-EaIIIu [aIIHhIe, Bo BTopoit - Te, ItoTopEIe trOIyqaIOTcfl Co-

rJracHo Cunnlre [10] Uls .IE0ro peHoM6uHaUrroHr.Ioro cBeareHu'fl nptr reMrlepa-

Type aJreKrpoHoB 7": 10000'. Sanretuu, rlro 5rI{ peHom6zlraql{oHHlle orHo-

rueHtrf BecLMa cIa6o BaBtrcfr or lrptrIrfrofi retlueparyprr 7"'

Pocr .fly'pn aroft ra6I11qe c pocroM k,trannuan c H6,-BIIoilHe o6blqgoe flB-

JTSIII(g, OCO69HHO B TOM Cflyqae, fiOrAa oClIoBHbIMtr trpoqecoaMl{, oUpeAeJIflIO-

rrltrMrr BaceJregHocrb ypoBlleft, flBJrflrorcf per{oM6trHaUtru. Sror pocr ecrb CJreA-

cTBtre yBeJIIIqle:FlIIft cTaTtrcTtrqecHol O BeCa c pacTyllltrM HBaHTOBbIM qIICJIOI{

(grr: 2,k2). Hafigeugoe Buaqeune Ailfl orrroltrelrtrfl /y', :I[u Mo]fier lloHa3arbcf

* Dro upeAuorroxrerrue ro cyqecrBy yr(e cAerrarro Hallrr nplr noflyqeEtrtr (5) ua (t).

,40
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4 .7151 2.42x10'4 I 0.115
o.7o | 2.7sx16'n lo.os
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13.430
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1.00
1.41,
t .91
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arpeaMeprro 6orr,ulru. .I[ci,icrnrren]rrlo, B cJryrJae o/IHLrx roJILHo penorl,r6r,rna-

l1lrr,1 npr,r rreBHa{r{TeJIbI{oM rIoJIe uaryqeuufl B Jn4rJr{flx oruorrrelrrle If, :/[u tr{oirili-
uo 6rrrr r{rartrnuecxu r 29 paa (l) ueur,ulum, areM ynaaarr}Ioe artrcJro 13,7. A;t
HaI{o 3Aecb ueo6xoAul,ro r4Merr, B BLTAy cire[yroqee o6croarerbctRo. f(art tro-

rra3aJr ogrru uB aBTopoB rracroflrrlefi crarr,r{ ull, sos6y}r{Ae]rr{e aroilroB Bo;lo-

po,qa Bo rprortxyrax ua rperzfi ypoBerrrr rBJrrrcrcfl aHoMaJrLHo BLIcoItrrM rro

L;paBuelrrrro c noa6ymqeHrreMTex lr{e aroMo.n Ha alerueprr,ri,i, rnrrti,i rr r. A. ypotr-
llu. Iplruzna 0Toro Bal{Jrroqaercfr lr anoMarlrro Brrrcoltolt co6crrenFlox{ trc,.rrc

0.0 /.0 2.0 J.0 4.0 60 6.4 Ia a^

<Dur. 18. Cparueure reoprllr (e{{exr Illrapxa) c [ua6rro4eurtrMz ArrE rrvnilfir
i{3[yrIeE[E Ha B cneHrpe BcnbrrrrHu. Tttn : 11000'; ne :3,3 X 1013;

'l[r:1grs

zllty,t:urrr B lrvr:ala.E H; no {roxxynax *. B eqe 6o,rnueii crerreutr aro Mo}r{er
trMerb Mecro flJrfl BcrrrJrtren, rfie trorre uBrryqeHlrrr B Jrrurtu Ho anraercf cyqe-
crBeurro 6onee nr,rcoruM, qeM To )fle trorre lrailyqeutrfl Bo rpnoxnynax. Tetlr ne
MeHee, [pe)fiAe qeM oHoHsaTeJrbHo ocral{oBr4rr,cff Ha pacc}rarptrBaeMoM Ba-

prrarrre, trpeAycMarptrBarotrIeM B Jrv]ts,vru Ho o$rlexrar ,{ouu.nepa z 3aryxaHze,
a B Jrrruuflx Hr, Ho, H" e{{enrrr ,(ouunepa m IIIrapHa, Mr,r [oJr]nHr,r eqe paa

o6cy4zrr, BoaMolnuoe BJrtrflHtre tr [pyrux er[rpexron, pacrulrpflIolqtrx ctreltr-
palrbrrBre iTrjJllfr Bo Bcrlbrltrrte.

flouuuo paccMorperrHr,rx BoBMo)nuocrefi, [Meercfl, rroBtrAr4MoMy, elqe oAHa

BOBMOIITHOCTL: MbI ,(OJITI{IIbI BLIflCHTTL, He tIBJIfleTCfl JII4 IXTapHOBCI{Oe paCIIII{-

peHue ocHoBHr,rM tlanroporrr l\fifl 6cefr ltrtLti,r 6anrmeponcRorz cep]4l{, DKrrroqafl

ur Jrfrr,wto Ho, flpan4a, Mbr y)fie yr{aar,rBaJrtr, qro B[ecE rrpex{}rue trccJreAoBa-

TeJru Bcrperr[ilkrcb c cepreauofi TpyAHocrr,ro: Jtv];Ivft Ho ro BcrrbrrrrHe, B IlpOTI,l-

BOtrOJrOlr(HOCm ra6Oparopnr.rMAaHlrr,rM, or(a3r,rBaercfl 5onee rulrponofi, ueu oc-

TaJrbHbre Jlv:Jjlfru. o,qnaHo trptr TaHoM cotrocraBJreHurr He yqtrrbrBailcfl pfl[ cne-
qz{ruecxux csorictB BcrrbrrtrHu. H ocnonnrru zB Htrx cJre[yer orrrecrtr cJreAylo-

rque: a) Bcne,qcrsre oco6o cuff,noro noa6y)fiAeHEfl rperr,ero ypoBHFr BoAo-

poEHErx aroMoB Bo BcrrhrrtrHe (HaH z no {rnoxmynax) I{sryqeHEe B npr,rJrbflx

x Bropoft Samrop - ro, rrro Hoer!{irquenr nepexoAa Bm cyrqecrlenno 66nrurIri,.
uet.l B2a, 826, 826 r{ T. A.
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Jlr4]ts,rrrl Ho lrolner oxaSarr,cf oruoctrTeJrr,Ho ropaSAo 6onee cll.nsur,rM, qeM B

na6oparopnblx ycJroBr{fix. 6) BcreAcrBrre noo6rqe ycr{JrerrHoro noa6yrx4eHrax
BoAopoAHhrx aroMoB Bo Bcrrbrrrrretp.ilfr nantmfr 6anr,ueponcnofi cepulr AoJrlnuo
6rmr cyrqecrBeHHblM caMotrorJrorqenrle, rroBr,ruaroqee orHoctrTeJrr,Hyro porrb
TtpblJrrreB rlo cpaBHeHr{ro c rIeHTpaJrE,HhrMr{ qacTfMtr nm]i.wft. B ro me BpeMf ca-

q

t2 /4 t6. A^

a0 a2 0.4 06 A8 il 2 /.4 /6 a^

Otrr' 19-21. Cpatuelrtie reopr{[ (afl{exr IIIrapHa) c na6nro4eur.rxMrr AJrrr rr,rnuli uanyuenun
I{y, I{s lr I{u o cnenrpe Bcrrbrrrrxr. T1;in , ne u.V, re E(e, qro u ua Srar. t8

MolorJrorqeHrTe AJrfl JrrrHrrr/t Ho an.lraercfl rro cpaBHeutrro c Jtrtnlr.nMrr Hr, Hu,...
cytrIecrBelrHo 6oree ctrJrbEbrM. 0ro oana.raer, qro r{ orHocr{TeJrr,r{af poJrb rtpr,rJrb-
eB B rItrHI4I4 Hn Aonmna 6rrrr 6onee cylllecrBeHHoft, ueu B ocraJrbHbrx Jrr{Hr.rfx *.

floeromy, cqr{Tafl, qro Bce Jrunu;.rr 6anrueponcxorl cepulr, lvJlruuafl, tr{ Ho,
pacmtrperlbl MelHMoIreItyIIflpHbrMII AIeHTpuqeCHr{Mr4 froJrfltrrtrr, Mr,r BrroBE, rrpo-
BeJrtr pacqer reoper[qecHtrx nourypoB rrptr nouorqtr (5).

flo46npan, TaH )r{e HaH paHee, Aua [apaMerpa ne r,r ly'2, Mr,r HaruJrrr, qro [rfl
Tkin: 11000" Hauryqruee corJracoBaHr{e reoptrra c Ha6Jrro4er{[flMtr [oryqaercfl
tpm n"x3,3 X 1013 lr /y', : {Qr6. Peaymrarrr ranoro corJracoBaHlrrr rrpeA-
craBJrer-rbr Ha 6ur. 18-21 .

B o6rqenr BTo corJracoBaHze oltaaaJrocb rrprrMepr{o croJrr, Ere yAoBrrerBopr.r-
TeIBHLrM, naH tr B IrepBOM Bapr{aHTe, T, e, 3[e0b, TaH ]r{e HaH tr paHErue, 3r{a}t
paSr{ocrr{ Ha6rroAeHurr - Teoptrfl B rleHTpaJrbHr,rx qacTflx JrvtE.Tfr ona3BrBaercg
oArrr{ar{oBr,rM AJrf Bcex ilnHVft.

Hecxonrno xyJrrrrrM onaaBrBaercfl corJracoBantre reopuu c Ha6JrroJIoHtrflMrI

B fiaJrexux aracrtrx npnrrrEeB Jrrrrruu Ho. Olnaxo BcJreACrBr{e pfl/{a qficro lrH-
crpyMsHrrrr,urrx {anropoR DroMy pacxo?rrAeHrrro BpflI{ nu cerl.rac Mo}r{Ho
Irpr{AaBarE Hamoe-Jrr{6o BHarreutre.

* Honeuno, cauo co6ofi paayMeercE, nptr Ee oqelrB ctrJrErrlrxoilexrptrrrecnrdxrroJrrx.
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Orlrcatrnrru BTJrue cfloco6olr uaurr, na

;rr,r (1.9), 6srnn nr,r.rlr0,TreHEr otuoureultfl A'7,:

npeitcrallJresrt n ra6;r. 6.

ocTrollarrrll4 t|lur. 1B-21 r,r riropr,ry-

1[2 . Coortetcrl]ylolultc pe3v,irlrarl,I

Ta6rrt qa 6

NrtNo

0.48
1 .00
t.41.
1 .91

Be.lrs.rlrur,r p, a rax?fle orHorrreHufl N7s: N5, IroJryqgss"re B orofr Ta6iruqe,
MaJTO Orruqarorcg or raHoBbrx )He ra6r. 5. Hao6opor, pa3J]I{qI{e B BeJrr4qrrHax

Iy'76 oH&3bIBaeTCfl CyIU€CTBOHHbIM.

To, .mo Holrryp Jrllluuv Hn onaaanocr, BoaMolnurrna (u trpr{ToM c rroqrr paB-

HLIM ycrrexou) npe4craRr{rb rrpu rroMorrlu Baryxaur{s BcJre[crBtre uarryqeulra
u arp{enra Illtapxa, He Br,rabrBaer ygr{BrreHtrn. ,(eficr:nzreJrr,Ho, B cllyqae Ba-

TyxaHI[.FI BcJre[crBr{e aaryqeHrlf noarp{lrquenrr,r rrorJrorqeHlrrr rt rlaryqeHufl
cJreAyror BaHoHy (I-l'o;-2. B r:o rxe BpeMfl e{rrfeHr IIh:apHa B Hpblr]r]flx [aer
BaHoIr (tr-lo;-1,c. Oroft ne6o,nr,Erori paaunqefi n o6yciloBreuo ranlne Ire6oJIE-

lroe pa3Jrrrarr{e B Teoperr4qecHrrx noHrypax Hpr,rrr,eB Jru]F.rrrr Ho na Sur. 72

fi 1.8. C.rrlrafl, qro Bce ocraJrbr{rJe BoBMo}r{Hocr[ ucqepnanr,r, paccMorpl{M
BOsHI4I{myrO AtrJreMMy O Irpuarr4r-rax pac[[peHr{fl B npErJ]bflx JL-L|]d-]I.I4 Hd,
Mu [ona]fieM, qro ntopor,l Bapr4aur, trpeAycMarprrBaroulr{rt pacmrlpeutre
ecet nvuuir 6anr,meponcnorl cepnlr (nxlrouaa lr LI") Me)fiaroMHbIMIr aJleRrpr{-
rrecHl4Mtr rroJrfrMr, fiaer c,rnrunou 6onrruoe net Trptrr ltoropoM tuBr ;lonxrnrr 6rrnrt
5rr c uena6extnocrr,ro omrrgarl ropa3[o 6onrruux auarreHrrft ly'r, ueu cte-
Ayer r{B ra6n. 6*.

Vcrrneunoe cBeareur{e JfiiHrrrr FIo n cnex.rpe BCrIrrrIrreK Mo}fier 6r,mr s peayJr},-

rare: a) upoqeccoB yctrJreuHbrx peHonr6uHaqrlft, cBflBaHHr,rx c nonr,rrueunort
nor+uaaquefi BoAopoAa; 6) npoueccou noe6yrngenun Boltropoglrbrx aroMoR,
o6ycnonnenutrx Bo3MolnHLrM (n upuroira aauernr,rrvr) rroBbrrueHrreM Kr{I{err{qe-
cxoii teuueparypbr 7; anexrponoB Bo Bcrrr,rurxe. Cnegyer cpaay )r{e BaMerr{rb,
IITO, IIOBIAUMOMy, rtl4]reTl{ale0Hafl TeMIIeDaTypa AJTeI{TpOHOB BO BorrbrrrrHe He

Molr{er 6rrrr sErcortori (narr yEte orMeqaJltr{, rrro flBJIeHrIe Bofrbrmr{tr ecrb .sBJreHrre

Hl4BHoreMrreparypuoe). Cranr,uoe rroBrrrleHr{e BeJrrrrrrrrrbr 7" e xponroc{epe upu-
nero 6r,r H Becr,Ma BaMerHoMy rd3MeHeHr{ro xapaHrepa ctreHTpa u3ryqeHlla
(cu. It2J). Tan, npu HrrHerr{qecnoli reuueparype 7" [opflAr{a 35000" ctrenrp
uaryqeHufl BcrrErrrrxr{ Aoir}fieu 6un 6rr rro cBoeMy xapanTepy HarroMuHarE,

crrerrp BBeB,q KJraccos B - O.
Hax zanecrHo, xpoMoc{epnr,rfi cnenrp (cna. t12J) coorBercrByer reMrrepa-

type 7" [oprAr{a 6000', rrpuqeM B [aHHoM cJrytlxs peqb r.rAer o uuntner,i u

x Bcre[crnre pexorvr6zna4zfi ua 3-fi yponeub.
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cpeIlHert xpoMoc{epe. Ho, xar Mo}nHo cyAurr, no uMeroqzMofl B Hacro.flIllee.
Bper'Ifl AaHHr{M, cocrorutre rroHrlBarrrdrr u noa6ymgeHtrfl B xpoMocSepnux Bgrrhrrrr-
r{ax He crrJrr,Ho orJrtrrraercfl or troHr{Sallran r noa6ymAeHufl n o6u.ruoft, HeBots-
uyqeuuoii xpouoctlrepe, rAe, B qacrHocrr{, porr, sner,irpoHHbrx yAapoB Hecyqe-
crBelrua (rrranrre ne npv cpaBHrrreJrbso ue6onrmoft T")*. 06 oron cBrulereJrb-
crByer, HarrpuMep, ror {arr, qro B crreftrpe MHorzx flpntrx xpol,roc{epuux
Bcrrbrlrlen npr{cyrcrByror trHTeHctrB}rbre Jrtrr{trII trBJ]yqeHEf D, n D, uefirpanr-
EOIO rrarptrg.vr.4. Itporue roto, Mhr Hr{E{e troHa}fleM, qro AJrfi cpaBrreHzrl po-
,[u SaryxaHuf tr rlrrapnoBcrtoro pacmrlpeuufl Bo BcrrBrrrrxe upo6ueua aJreHTpoH-
nofi reuueparypbr BctrBrrrrxfl r{e trrpaer oco6o cyqecrnennori ponz. TaHuu o6-
pa3OM, MbIIOIVCTI4M I{a MOMeIIT, qTO OCEOBIILII{UCTOqHUITOM 3llepl.trtr, trBJryqgg-
&roit s trrlturlv Ho, fls,'lfirorca pemou6rnarlrlrt. B crol,r crryqae qucJro pertou6rua-
rlrrfi na rperr{rl .I/poBerrb, coBepmamrlr{xcfl Ba 1 cex. s crofl6e ce.reuzeM I c,1,r2

It nrtcotoI,l, pannofi (ToJItrIIrHe) Bcrrhrmnu, 6y{er rpouopqr{oEarrbrro Belruq,I].{e
Niil,r, TII,A ly';- .rnc,nO rJpororroB p yr{a3ar{}roUr Crot6e, & tle- opeArrflrr BJreHr-
poHlrafr noHqerrrpautr,ct Bo BcfrbrrrrHe. Telr caurrlr 3Heprr4fl B rrvrlF]flfr Ho., o6y-
cJroB.rrerrHafl HetrocpeAcrBCHrrr,rMtr peHolr6rnaqraulr ua rpervrl )rpoBeHE r,r

nooJreAyroruuMr{ nepexofiam.l 3->2, 6yler raH}r(e trpotropulIoHaxsua Nin".
C Up)rrofi cropoHrir, Brleprlrfl, [BJryrraeMag B {rrrHr.w Ho, 6yger,, corJrac}ro

(6), upouop[troHaJrr,TJa nelu.luue Iy'r.
Ec;rz renepb cqzrarr,, arro I B uoplranr,noli xpouoc{epe uenyvenue s Ho

otrpeAeJrflercfr I'oJrrir{o peHou6rnarlvrfrur, ro, noo6rqe roBopfl, M6r MO}r{eM rrp[-
6rurxenuo Hatrrrcarr,

(ffa )rco (o 
"N 

t) r",
(ffa)*po* '- (n"N1)apou '

(1e)

[pnqeM upr6numeunocrb aroro Brrpa]r{er{trf cBflBaIra c reM, ,rro Hoo{rlrrqlreHr
npw n"Ni BaBrTc[rr t)T 7E lr, rpy6o roBops, trpofioprlrroHaneu ?""1n. O,uuano
l{rrl y?Ite yHaBbrBaJIrr, 'ilTo Te Bo RcilhrluHe He Mo}r(er BaMerHo orrr{qaTbcfl ot Tr.
e xpouocrpepe. Bo ncsHou cJryqae orrrorrenrre (T!')r"r,(?l/')*no, Ee Mo)fier
rrpeB ocxoIIuTr, Tpex-Irfl Tr4.

Panencrno (19) rnreer crrJry, crporo roRopfl, rotrrbr{o lIJrfl cpeAbr, trpoBparr-
nori r gaunoft qacrore (n 4auuolr cryqae B qacrore ilvunfi H"). B ro Ere BpeMs
T{ar{ B rrepBoM Baplrarrre (c aaryxauneM BcJrelcrBtre nsryqeuun), ran z Bo BTo-
ponr (c a{{eHroru Illrapna) orrrr.r{ecxafr roJtrrla zsnyuaeuoft Rcrrhrmxr B qeurpe
trru;guz Ho anaqurerr,rro 6orr,me qeM e[trHtrrla, Tart, r'pu Nr:1.3 X {016
oHa cocraBJrfler onoJro 6000, a rpw Nr:4Q15- onoito 500. BcnegcrBtre Broro
Haxgr,rfi HBaET lttrr,narlyuellur,rpi uo Bctrhrtrrne B pe3yJrr,Tare rretrocpeAcrBeHHblx
pexou6zuaqrri ua rperrfi )/poBerrb r{ rocJrel{yrcLrlero trepexoga 3->2, ue 6y-
I{er ?orqao ffie yxoAtrrr, tr3 BcrrbrruHn; a 6y4er r{eHoropoe BpeMfl lrn{syH[upo-
Barb Bnyrptr nocJrel{Heri, Tlna.re foBoprr, artr{cJro [epexonoR ruua 3->2 ro
RcrrbrruHe 6y\er eru,auumetbno 6o,corae, qeM qEcro Herroopel{crBeErrbrx peHoNr-

6uuaqrft ua rperur? ypoBer{b. C gpyrofi cronoHrr, AJrs r{opMaJrr,uoft xponroc{e-
prir oror a$tpeHr trpamruqecxr upeue6pelxru, u6o fipr Buaqeulrz, Nz : 2 x l0t2

+ Pesr rrAer orrrrr rar(E(e o rutmnert z cpegrer? xpor,roc(pepe.
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(cp. Cu;rnre u Menee,n [13]) irxaaaHr{afl rorrqa ropfi/[Ha el{trHrrubr. Bcnel-
crB[e aroro paBeHcrRo (19) upenparqael]cfl B rreparerrcl,Bo

(ff3)r.n - (flr,r)u.n

ffi>(ryj,J-:ffi' (20)

Nh,r otue-ra;ul, tITo croJ:rrtr{oBeHl{fl aror{ou c oJlerirpoHaMrr B o6r,r.rnoii xpo-
,tloc(lepo, nart {raHrop coeSyrn4ennrr tt r{oHni}arlrrr]r, r,rrparol' r{earraqr,rrc.[r,r{yro
ponr. I3 oroM MolrrHo raxlne y6e4lrrr,cn rra oclroBar{r.rrr &alriiiJx o pocre B xpo-
rnocr[epe (Hapyrny or Cornrla) eJrerirpon]roi'r'renrneparypbr ripn oAr.roBpeMeH..
nolr y6nuanuw n';. ficiicrnnrenr.no (cr,r. l14l),narne i{a ypoBrre 10 000 rrl{ reu-
frepar)ipa 7" rcero 8000", a /?e rro]lrr/lrra 2,5 x 100. l1pu rar{rrx ycJtogrrrrx
noe6ynr4arorrllte crcrrrtuoneHrrrr rrrparor nreHr,rxyro poJrb, rJex{ periolr6lrlraunr.
Ponr, cronrtuorer'rurii oI{aBLIBaercfr cyrrlecrtlenltoi,l ,'rtturr, na 6o;rr,uux BbIcorax,
r!.e 7'" [ocTaroqHo Be.rrnrto. Olrrario erl{ rtbroorr,r r{ac yn{e Irc r{I{Topeo\rlor, TaT{

HaH uJrrrf IIre coorBercrr)rrorqrx xpoliocrlepn6rx cJroeit rra rlrrretpaJrbgoe r.I3,,rli-
qeHrre r Ho (z cJre[oBare;-rr,Ho, rra lVr) clrrroclrreJrrr]ro ua;ro. Ec.nrr [a]ne croJrn-
IroReHI{fl, npI{Bo[rrIrII{e H nos6yxr4errrrro rra .rpc?nii ypofieHr,, rrrparor Bo ]lcrrErrrr-
rie cpaBHrrMyro (r;ru ,r{a}r{e rj.Treo6;La:Iaror(yro) pojrr, c pexou6nr.raurrflMrr, ro 0ro
IIoJTE{rro Br,rpa3rrrrrcrl R Ton, rrro B quc.Jrrrrerrc [paDori qacru (20) ;lorxno no-
gBtrTLCf /IOtrOJIHI{Te.XLHOe OJIaIaer\{Oe, XallaltTepI4S}rIOlIee pO/lI) SJIOI{TpoIJIIBIX
yllapoR. Or6pacr,rnan ttocJre;1lree, llrl,r2 oqcB[AIro, .11111111, \/cIrJrr.lM HcI]aRencrDo
(20).

,I[ance, c;reAyer aaMerurr,,qr() rtan e xlrouocrfepe, Tan, reu 6o,rree,Bo ncrrrJr[-
He r{a,[r,IqEe ceo6o,11nr,rx 0ileurpoIIo]l orrpe,t1eJJrrerrca roluraarlreiii Boi{opoiia
(ecnegornue ero Rrricor{oro coAep}riauul), cno,lourq.reJrhrro, n o6oux cJryrratlx
lllrl MOiI{eM HatrI{CaTL rleNl\it ll,e ni.-- all{CllO IpOTOI{OR p 1. CU3. V.rnrr,rnag re-
lepB, rITo tro ltopfr[H\r BeJIU.qIIIILT .ulrtrcriipag ToJrrrlr{Ha BCfr[rll1t11 cpaBI]rrr{a
r nnuer,iuofi rotrqurlor? xpouocc[eprr, a{Lr r,ro}r{er,r (20) leperrncarrr rar{;

(ffa)u., -, (r3)"".,
(ffr)"por' (n?)*po*

(21)

IJpoaepnna RhlrroJlrlmlrocrL Broro HepaBer{clr:€r r:r& ocHoBar{rr[ Ha]rrr4x 11ax-
ar,rx. ,(nn BToro upellBaplrrerr,Ho nal(o 3a/Iarr, BoJruarrrHr,r (rzr) *pon, r (lVr) ,ponn.
lle;ru.rnna (lz") ,pon, cl.orriqaFr u (27), flnrflercrr, crporo foBopg, nerio.ropor,i
cpeguer'r Re.rrrqrrHorl rua B xpor{ocrpepe. floaroMy \{Br ycurrnM HcpaBe}tc'ulo (20),
ecnrr JIJrfl rtoHIIeIITparIWtr\ ne RoSb[Iel{ ee "4'[a$,Clt.4,La/Lbrroe SHarIe]'Ire, T. e. al{arle-
Hre, coorBerorByroqee ocrroBarrrro -xpomocrfcpr,r r paBrroe * 2 x l)rt.

Benuur'rny (ffr) ,ron , ocno6orngeruryro or cilMorrorJrorrreglrfl, MLr r\4o)fle\,r
BBflrr, cor'Jlacno [j3i. B aroir pa6c)re ,rlaelcrr I[z: 2 x 7Ot2 r BoaMo]r{Hnre
.rpeiieJrrr 4nr {axropa p, paRrrr,re B rxnare qacror 4 x lA-4 u 1,2 X 1.0-8.

flnn roro qro6rr ycu.r]trrb rrcpaBe]rcrno (21), Mr,r BoBbMeM p: 1* x l0-4.
3rn uzcra, r. e, Nr:3 X 1012 n p:4 X l0-4, [aror, corJracuo ({7), aua-
rreHue (ffr)rpo, =7,28 x 1012.

Ecln renepr Mr,I rrctroJJr-Bye1\,r ilarrirr,ro ra6n. 5, a rar{Hre coorRercrnerrur,re
irHaqeHr{fl ynn (n")r", r (frr)n.r, To tro.[yqfiM 4rn renoi,i uacr.r,r rrepaBencrBa
{21 ) unc,.rro 300, n.nn upanoii 270. Et:ln rxcr Mr,r r(:rro.trr,ByeM l{a}rrrbre ra6n. 6,
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ro ,r,rrfl neBor; qacrrd r{epaBeHcrBa (21 ) uoiryulr}r rrr{cJro '18, a g;rr flpasor:i rrrrc,to
:7 000. I1[na.re roBopfl, rrpanarr vaorr, (21) rpeBocxo;{r{r rreByro n 1500 paa.
Tartr,ru o6paaou, rarrrr[rc ra6,n. 6, B rporr.rBouoJro]r{Hocrr, qaHrrrJM rad;r. 5,
Haxoil[flrcfl R pcBI{oxI nporEBopeallru c rpc6o}larIlIfn4I{ r{epar]eHcrBa (2li). flc-
IJo trpil DToM, qro B.rrrrrrrrue or]rourerrr{E (I'J,)r"n, (T:") xp.r\r, A raruri.r rrerioropoe
pa3,rrl{q[e lr (ToJI[IIriIc> xpoltoc{eDEI rr ]lcIrbIIrIIt[ Irr,rHor{r,r 06paBoM rre }ror}rr
loBJrr,rflTrr rra trorr/lier.rnr,rii pcaynrlTar, rer,l 6onee, rrro BBrrIty pflAa Apyr[x
[pe[rroJro]Hefluii ur,r /IoJr]r{Hr,r 6r,r,11 6lr n (20) Harl,rcarrr BHaH \rctr.rrerrHol-o
HepaBerrcTBa.

Cru coo6parxel.IlTtl fIoBBoJlfrlor crllrla?s, r1r'o pacrurrpeHlre JtlrrrrTr,r I-Io 13 cricnr-
pe paccMarpnnaeuoii BCrrrJttl]rrr (n, rran Molr{Ho llyN{arr,, r cnonl.pe noo6rrle
Bcex Xocrtlrorlrlo fIpltI[x ucnrtuieli) o6VC,[oBJTeu o aamyrarLue.JL oc",te0cnt6ge
uallyueHttfl,, a ltaciflr{peuue ;rrrrrnii Hr, I-Ia, H"- o{rlenrorr lllrapria.

tr4ctro,irnayn lrairAeuur,re }raNrr,r riuc.rra lv, rr AIr, MLr trocrporrl,t r{otlTyp HeHa-
6,'rto;laeuux ,rrtrur'rtli [,ou [,g lnr?uarroucrtoii cepr,rn r] ctrerrrpe ncur,rurrur.Sro ripeA-
OTaBirfJer 6o.nr,rnoi,i r.rr{Tepec r} acrrenTe cvrrlertrRyroilIero B3rnflJla Ha poJrr, ,Tr,r-

wu Lo B rlapyIJreIIlII4 rloprlaJThHux CsotitCtc lronocrfepr.r R MoMerrTrr RCr]brtrreg.
Tpyguoctn 'tr trocrpoeHrrrr HClrl'ynoB ,..ulfl "lrrnnii Lo u I-g cRfl3ArlLr B OCHORTTOM

c neo6xo4utro0Trro y.reta caN,rolot JrorrleHr{fr r;rlyrpn ertrx nunnfi .

Pac.rer rpolellcr{ ro QopMyne (18), r;re i : l, a k :2,3; .uerrto ro,qcrrn-
Tilrr,, r119 l{nn o6erax mrurrli rrrraprroBCnoe pacr[trperrne (upll n"A,3,3 x 1012)
He /{oJr}r{Ho rrrpal'r> crroJrr,Ho-rrrr6y4r cyrrreurneHrroi.r porn. 3{{erir .Idoln.lelta
/UrtI paccx,IaTpl4Baer{blx llaullit TaIiH{e coBelllxeHHo HecyqecTBencu, ra6o Ixrlpr,i-
IILI rocJle,4llfix SHaql4Tenr,rro 6oili,r[e coor]tercTBerrl{brx BeJlr4qr{i{ A},B. I{poirre
Toro, caMolol'JIoIqeHrIC Il qelrrpe o6ellx rr,rnr,Iti cuo4ur r-ra-HeT pa3irr{qr.Ie t\re}r{Ay
arlr[exrou f{ouunepa r{ ApvrI4N,II,t Bol]r{oinllr,rn{u a{r}eriralrr,r. floarouy rioHryllrrr
nnnr,rrii Lott LgIIpaI{TIITIeCHII BO IICeX cBollx qacTflx /(OJI)ilH6r 6r,rrl O6ycJ-roaJrer{r,r

3aryxallucl,r ucirel[crBl4e rda,nyus111rr. ].1 srol,r cJryr121o Hoer[r[uqueur rror.jtolr{e-
uua 6y4cr

,^ o'\ooTikfi* I
''^ 4ttm.c$ (tr - Io)2 (22)

flnn nrantal,r Lo utsnpl4]\{er[ oorJraollo Hrirrrrrlr ocHoBrr]rrx{ peay;rr,taral,r JVr:
-1,3 X 1016, a ,il.rrrr Jrr,rHr,rrr Ls Nr: 3,9 X 1014. f{alruer,iurarr oc}roBrrarr Ba-

Iaqa coc'r'or{r n ur,r6o1te uar,l6otree [paRAorroAo6noro ana.reHr{rr Air.rr 1y'r. C aroli
{CnbIO I{hI BLIIIy}i{r'IeI{tI [OIta l]l]oiloTb IIeI{OTOphIe IIjlelIlOIO}IteHIIfI, IiOl'opIrC
Motvr 6ur-u nDoneller{r,I 'npr{ [onrorrlr{ rrr.rcro reo{fi3lrreoHIrx JIaH]rrJ,\.

L[pe;1rotrolr{[rN,r, ],t aro 6vller ocrrouErbrt{ fipeA[oJro]Her{trreM, .rro xpol,rocr}e1r-
rlarr RC,rrr,rrtna or'5 aRrycra 1949 r. Barrrrn{aJla 6cm xpoMoc{epy (uo rl1rfip1rr";,
Bltlrortafl ,{ e0 fi.r,ril{Hlr0 c.rroli. ll arolt npeArloJloirierrl,{r{ Mr,r N{o}Hex{ ou1-rg;rarrrTu

/y', no D(",rrhrrlxe iloclle&crBor{ cpulrlerrurr vcrroRrdii tronrraaur.rlr Ro l}crrirrrr{e
r,r xpouocr{repc. CotJracHo pacqcrarvl ITTr,roncnoro [15], B ocJ-roBarrr.rn r(DoMo-
crfepr,r rreiirpa,'rr,ru,rx aroMoB Bo/-Iopoi{a B c,orHlr I]a3 6oJrblre, arel\{ 11poroHor].
B LeiicrerrreJrr,I.r.ocrrr creileIrL u (rllr{Barlnrr, rIoBIurrM(l[{y, elqe IIrI}rie. Tari.
B. A. I{par [']6] naxo,rlur,r{ro Aa[teHa BLrcore 7000-8000r{Mrrpor(eirr r{our,r3a-
qtiI,I Bol(opolla Bpa/I JrI4 lrpeBElrIlacr 20o/o.13o RcgrtoM cJrlrqae, B uunureri r c ite;lrreii
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xpoMoil0€)pe, r';{e B ()("}rollr{o\r rr Bot}I1[rna0'f r,{olroxpor{ar[IqecI{oc I{3IytIeHre
B JtrrHtfflx, r{eiirparr6Hbrx arorroB Bol(opoila 1r cpcl(H€)x,I }ra /IDa r[opfl,qHa 6oiib-
[re, rrctl ]4 o11il lloRalrrrr,rx. c llp)rl'oi.i LlTopoHr,r, r(art ]{LI }}Ili(e"{u, l}erI}IrIlIHa Ze

BO ll(.irr,rrlrr{e uplrl\,lepHo Hn nopflao? 6oi[sute, arer,r B H0pl\{ailLHOii XpoivIo0(lepe.

Tax nax r'uo6ojlur,lc a,rerrrpor-Jbr n o6or.rx cJrvqaflx o6yclonleull Ilolllr3ar(uei'i

BO/ICDOIIa, TO (rtrCJrO rrOrruilOLlillr.llr,rx aTotroB llol{opoila .Po Ilc,IIbIIIIr{C BCerO JII,IIIII)

fla IIopalort fio.nr.nle, aIeN{ R IJo]lnIaJIr,Hoir xpor,roc(lcpe. (llcnolareJIbHo, Bo

@nr. 22-23. Tcoperruecnlre r{onrypbl
rr,rrlrfi uaryuenrn ilafilrairoecxoii
cepuw Lo u Lg n cfler{Tpe Bcnr,rruftfl

,t /0 /,t 20 25 a)

llcrlbllrlte neiirpanrnux aroMou rroAopo[a rlo iipaili]tei,r Mepc rra fiopa71on 6onr,-
rue, rIeM rrol{I,IuoBaIrIIr,r-x. CnegoBareJIrIIo, Mr,I rlroilic\,I 11plrIiftrB, r.rro RoAopojl
Bo Bcrrr,IilIlte, rtAI( I,I R xpoMtlcr[cpe, rraxoJlr.rrcFt r] ocHoR]rol{ x s tLertmpa,/!htt,0,4,{,
tIOCTOIIIII4IIT XCTfl, I{OIICTIIIO, CTOIIe116 IIOIII,ISaLII{I'I Brll\OpOi{a 1to BCII6T[II{e Ha
HecHOJrLrto IIopflilrtoR 6onsruc, qetl IIp]4. repMoi tr.rrraMr4qecT{oM []al]JroBecr,rrr.
llpz e'rtxr flcFro, q19 lrolaBnfrroruee 6oJTr,rx[rrc,.r'Bo ]rolopollrrux aron,roB 6v/rer
IraxoItI4Tbctr B IlepnoM ca]OTCflrII[r{. CineTlonaren},Ho, NrEr Mo}r{eM npfi6ru}IieHHo
HarIrICarB (ffr) *ro, = (ffr) o.r. C ilplrr.oi,i cropor{br, rrrrcJro aroilro.ll rrelirpalr-
HoI-o lloAopo4a rra4 I cm2 ocHoBaHr fl (06palrlarotrlero cJrofl)) oocranrfler, rro
oqerrr{a[,r t{Horr{x aBTol]oB, ortoJro 5 x 1024. Tart nart q[Icl{) iil]o^{oB D Xpo-
Moc(bepe uplrMepHo B 1000 pas i\,reHrlxe, seM B o6paruarorrlcM (Jroc, r\{r,r [ro]ner{
ilprrr{flrB (frr) ,ro* -5 x 10?L-

IJ{lcrpoerrlbre I[JJfr cI'oro 3r{arrerrrrfl /y'. rrorrrypr,r rrrrrruii Lo. n LB rlpe/IcTaB-
JTOIILI Ira rlur. 22 r,r 23. Mr,r Br4Ar,rN,r, \To Lq-lr4itr.rrr o6ralaer qlleaBr,rirar-rrro

IllIdlloItI4MI,I rtllr,IJlr,r{t4l4, rlllocrr4palorur,rx{r4crr n o6c crol-ror{Br or tro na 70-80'A!
JIuHran .LB Br,rayrareJrBHo ylr{e.

flo4o6Hr,re rrte r{oHryprl Mo}r{Ho l]accarr4TarL r;r Airfl ucooauyrqcr,rHoit x])o-
ruocrpeprr. I-lplr orou AJrrr xpox{ocrpepr,r ran}rre (1y'1)rpo* :5 x 1021. B culalr
c arr4M BeJrrrqr4r{a I7 g;tta rrc6oi:i Togr{r1 xpouocQepHoro riorrryllil Lo B

* flo uncry aroMor:.
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(Iy'2)*po* (ffr)r.n pa3 MeHF,Ixe, qeM BeJrI{luHa I7 AJIfi cooTBercrByroqefi rorlnrr B

cIIeHTpe BcrILrmHI4. floarOnyrrHTetpaJrBHafi rrHTeITcIrBrIOCTb, r43IyqaeMaE Botrbrrrl-

r{ofi Bo Bceft iluluu Lo, T. e.BeJrr4qr4Ha 5r^O^, n 1,3 X lOL6 : 2X 10rz = 6,5x 10s

paa 6olrrue, qeM r{HterpaJrr,Hafl r4HTeHcr4Bnocrb, r4gilyqaeMaff n nuuutt Lo
uopruanrnoli xpouoc{epoft .

Vuratrrnan, qro .flpnue,sacrr4 BcrrrJrxr{r{ or 5 anrycra 1949 r. cooraBJrflJrr4

no IIJrorrIaArr onoJro t0'-3 o6qeft rrJroqa[rz Bcer-o Ardcna [3], nmr HaxoAr{M, qro

fiprr [pr{r{flToM HaMr{ BrraqeHr4r4 .f[, ncnrrurHa gonmna 6rrna raanyuarr n tr,
aHeprr,rz n 6,5 paa 6onrrre, seM Bcfl corHequafl xpouocQepa.

feo{tnauvecmr4e AaEHr,re cnr{AereJrrcrByror o roM, sro Hapyuesvrn D-cnott
Bo BpeMrr Bcrrbrrrren rrpor4cxogflT, rroBIdAr4MoMy, r4B-Ba ycr4JleEr4fl Lo-iluanru,
a ne rnftuasoBcnoronouTraHyyMa.IJpu erolr oxaBr,rBaercfl, qro Bo Bpe\{rr Bcrrbrrrr-.

riu ynrrpa{r4oJreroBa.E aHeprr4fl, r4Ayula.s or: Connqa, upr4Mepuo yABarrBaercrr.
flory.l€ruuc,e lraMtr y'Beilrlqegtre n 7,5 paaa n o6qena rrerrJroxo corJracyercf c Aar{-
nr,uvrn o6 yctrirelrrr[r noHu3au],rr[ D-cton.,{nx rprnelterrufi B coorBeTcrBtre Ha-
Irrllx pacqeroe r.r reo$u3rqecnnx AaHHr;rx uorpe6onanocr 6rr yne"rrruerre 1[,
a 3,7 pasa. B arou cryrlae Bce olutrHarr,r rJa t!nr. 22 r 23 ranxte cJre,{oBa.rro 6bI
y\[esLrtrETb trprrMeprlo n 3,7 paea, B pe3yir],rare r{cro EHTeHCrrBrTocrE.fl [eHr-
panruoft unocxor? qacrtr nrlnrypa Lo ua tlrm. 22 crleJraercrr trp,rMepHo panuoli
B x L012.

,{aunrre o Jrrrutrrr .Lo, upelcraB.rreHrrnre ua {ur. 22, uurepecuo r{crroJrl,B(.,-

BaTh I{Jrfl peltrerir.rfl Botrpoca o BoSMo?fiHoL troTegeHtrtr BoIIopoIHrJx aroMoB E3

Bctrhrrrlnu uo1 4erircrnzer,r cBeroBoro naBJreu[f . Ecnu trcrloJrr.BoBarb Br,rparfierJr{e

(1t5), to cuJra cBe'roRoro [aBJroH]rfl Ha oAurr aTroM

n,_ ft\u^t^at, 
-"!.r-!lr^aL :ffu^,

c-L \zo )

rge HT Iroron. Tan xan Iiac nHTcpecve? roprrllort Be/rr,rqr{H, To Mr,r Mo}r{er{ ro-
,7ro?r{ilrr, H7=I7,

Brr6poc arolrrrB rro.rl l{ci,icmnerr cteroror-o I{aBJrer-rITtr Boal{o}neu R ToM cJIy-
qac, ccrn HepaRer{crBet p'}mu go co6JrrollAercrr }ra loc1'aroquo 6o;rr,mou
[H:repBa.Ire ilJrrlH noJrr.r ].-].0, carnrafl or rler.rrpa Jrtt.:anatr.. B etoilr cr]'qae
eo,lopo4rrr,rr:i aroM cMoirier trna6parb) ilocraroquo 6crr,myro cliopocrb ,q,T fl
oKouqarerbr{ore Ilr,rJrela lra Co,nuua.

Errrn, HarrpllMep, froJroifir,rrb p':1.,Smt gA, T0 ona3blBaeTf,,fl, tITo l{trItl
l.'..r-nantnw DTo paReH(,Tno o0\rlflLlc?B,rlflert:r1 npn I7=L,2 x L0LB.

Ecnu reuepr, .Ay', : 5 X 1021, r{a1 3ro rrprlHrlro na t}lrn. 22, 'ro trpealilIxe-
uue p'ua4 utHgo 6:/I\er l'la{erl Mecro ilo tr -trorroprlAr{a 

L7 A, uro coorRerc?By-
cr cr(opocrsrt 4200 ru,r/cert! tlacrr, grreprntr 6yrer upu sroM fiorpa.qeua rla [pe-
oAoJreurre rfroloHlrfl, uo rlce flie ]I-arou 6;.;1er urr6pouren co cftopocrslo,
6onr,mefi 3000 nu/ccn.

Ecnr trie ranrr,.lVr:l 3,7 paaa srorrrrrrrco (cu. or.rrue), To cBeroBoro [aB,rlcurirl
71;rn rr,r6poca &roMoB r.reyRarrrr. O.qnamo Br{ecr, ffie cJrellyer yltaaarl'. qro, oc-

HoBllRarrcb I-ra pesy.tTlTarar, u.o.[y.Ie]II-IhIx [.rrn nlruntl I{o, Hy, Hu, H", )IIII Mo-

)rtLiM olrrfr/.Iarb B rleHTpe [,u 6otl,tttefr. rrrrerrcuBrlocrr'r, r1g14 oro cJte[ye1' ]48 Irpn-
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^,rsr{eHun 
r{roplrylr,r (18). f-[ame BecTrr\{a sc6onr,ruoii tddexr ut;1o6uoro po,qa

o6ecne.rnt Br,r-rrer I-I-aroMos c 6onrurnlin crt()pccrrr\tr,r. C.lregyet a,rleclr E{e tro:l-'
rr0llrirryrb, rlJ'o tr{\{ero}cfr Becr{pre /IaHr.rue ua5;rro4enuir Il IoJIr,sy nu6poca
FI-arol,ros ITr-r BCrrhrrrrerr ([enyrer:cran {l,ro,re'rouoro ril]r,rrra irrrHrrr( nanvvennr Ho.
B cnettrpe rtcl{oruplJx ctrrJlrlltirx ficrrbrrrren [5]) . Ec.nn ysecrr,, vro: L) crl,irrrrrbre'
Rc[r,ntrl{}r, orcrorrrur{c or r\eflTpa co.i]HeqJrc]ro rrlc]{a se 6o,uce qeM Ha 45o,'
colrllotsoir{ralorcn B opeArleil uepee 26 liac. currirruMrr MarnrrHr;rM{r roBMvtrIe-
IIrItjr,rn rr noJIFrpIrbIMI,I clrflrll4flMv L17 l, n 2) ue4anruTc rrcc,Tellor]aHrrH clelrrpoll
rIoJrfipIIEIx cnfrrrrtii- [o]iaBLIBaIor, alro cur,]IrIM IrB r,;ranHrJx rtor,rfroFrelrroB
Itop[y(,nyJ}Ip[LIx rloTonoi] frlrJrflroTcfl tio;Iopoilrrr{e aTOM6r, To tlrr,r Mo)HeM

Bar(Jrroq[TE,, r]To p8ccMorpeurrerr rra\,rr4 Ro3\ro]r{rrocrb nl,r6pacuraaRrrfl aTC'MoR

EO,,IOpoAa Ir3 BctrbrtrreH rroit l(e]tcTBtre.rr AaBJreHrrfl ]r3Jryqs1114t JIocTarorlHo
{)6oC HoBaIIIJa.

Cyltrrrnpyena ocIroDHIJe peByirbrarbr, r{acarollr4ecf 0uBtr.recnoro cocrofl
IIIIfl L1aTepr,tl{ Ro BCII{IIIHe oT 5 a.rrycra J.91rO r. u tIoIIVrreHHBre rra oo]roRe trlly-
"-{eur{fl 6anr,nreponcnoii cepur Bo7toporta.

Brrelauu,oe fronBJreHr..re apHor,o o6parqeurla B Bol{oporlHr-rx Jrrrrrrf{x clenrpa
tlclrl{rrrrtlr flBIIJrocb pe3\rJrbTaToM EHe:}atrIroro vcIlJIeBl{fl IoHIISaII[r aTOr\rOB

tro/Iopo/Ia c lrocJIe;IlrrolrlrM vclrJreut{eM nporlecooB pexolr6unarlnrll. Crenenr
r{oHrr3arlr.rr{ vRe;iurrrrr"Tracr, uplr6;rurarrrerr,Eo n 10 paa, at'ro frcBlilctrJlo oren-
Tporrrryro HorrrleHrparlr{ro r?e IIo Br.raqeHrrq 3 x 1012. Be,nuqr,lrra ly'z B xpo\,ro-
crirepe yBeruqu.rracL rpn oroM B - 6500 pa3, a BeJrrrqurra ly', e - 

1100 paa
(r. e, /y', c4eJraJrocl cpaBr{rrl,rr,rM c arr4M BHaqeHEeM [;rs o6palrlarouero o"rron).

flpr.r arolr ltorrr\/p JrI{Irrn FIo oupege;uJJrcrr Baryxaur{eM BcJreAcrBne LraJrvqe-

rr1.rrr, a riorrr.vphr ll,rnrri H^1, IJ6, II"-- orfrleruanru Illraprta n ,{orrnnepa.
ftnuerrrqecxafl Tenrueparvpa Bo Iicrrbrrrlrte 6hr.[a orr.rocrrTeirb].ro nnartoii

rre IraMr-IoIo nLr[re, rreL{ ri}rHernrrecr{aE T0tr[eparypa cpe[neir xporr.loc$epr,r.
I3 na.uyver.rr.rll BCITLT[rr{r, rprl(ivlcrr]oRarra Recrrl\ra trprtaFr Jrlrrrtr Lo,.tro,

uolrNrolr{Iro, lr IrotlJry]r{rIJro uprrrrr'rHorYr cnju,r-rr,rx nonocdepnr,rx noBlr\rrqeuuri,
a rtittlrie nr,r6poca aroMoB Ro4opcr4a rriJ Brromutrrx ,tac.rer;r BCu[rtrrxrr.

I] pattrrto.Jellnc allroprr crJtr{Taror cBorJrr AoJrloM rrpltrreolrt 6;rarolaprrocrl.
E. rI) lfiauoruaunorior]r u ll . JI. Xoxnonoii Ba rleHnyro uor,roulr, r: o6pa6olne
Ha 5JrroAare,rr,rJoI.o \,larell ri a ira .

Cl.rttet ta

Illrr.rL,- ortrrr6pr, lC.;l r'.
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A n I",4 11X{ ILI IIAYH CCCP

I4sRJICT]4'{ OECDPBATOPI,II4

o ilPIrpo[E ctsBrIEHUfl tIoJIflPHLIX CI(flIIIiII,I

II. C. Illx,noccttrtii

B peaynr,rare arraJrr,lsa rcex r,rr,IoJrr,rllr,rx rrcxriHr,I3rIon noa6yxrgeHl,Ifi Do/{opoAIloro cBC-

rrenr,rfl B nonlpirr,rx cr,IrrJrL{flx cl(cJrarl IrLrgo/1, .rro soa6yntAenr're o6ycriou,nerro croJrrillo]renl{flt\'IIr

6r,rcrpr,rx xoAopo1rrr.rx il1'orroB ooJrrcrrrroro nPoLIcxorfiIteErltr c I{oJrer{yJIa}M aclIuotl
arrroc{epr,r. lIa-aa ncpeaaprr/'(ru,r rriroralrorJlLre B aruocdepy Sclrrl,t oo,nneqIIT,Ie rlporoI{LI

J{oJr}r{irr;I rrefirparr,r3oBarr,orr rra r}iloorax lropfi/'(1ia 500 rnr. CueqI,rrfr,rxa IIeyrpyrI,Ix croJrlt-

ttoncunri TrrlltcirT;rx rrilcrr.n( (rliinpr'rlicp, rril;rr,Iqr{c arrepl'rlrr ari'rr,rnaqnr.r) o6ecnc.rlrnaeT tlllo-
rrr{r{rrolcfilrc reoartrr.r]rrrr,rx r{opflyor{yJr /Io Bbrcor ILl-120 r{Nr, r'Ac r]axle Lrccro npol4cxolltl'r
lroJIflprrLIc clIfl11r,rfl .

L4B a6co;rrornoii r.rHTeHCr,rRHooTLI .rIrrIIr'II,1 IJa I cnelrrpc lIoI'Iplrhrx cr,rnltni,i IrariAcIIa

ItoHqcrrrparlr{n 6rrcrpr,rx arorroB no/IopoAa coJrHerrrrolo rlporrcxo}r{AeIrun n Bclrtroliarlloor[opc,
or{aBanrTraficfl floprrAr{a t cu-a (Arrr loJrrIpHLIx cnnulrii yr'Iepcirlroii ]4rlrcllclrBrlocrlr). florta-
3aIIO, rITO npU ra(Ofi l{OrrqerlTpaTIrrr,I rriloTr,r{, o1{cpr-rrI,r rtoplly0ItyJrrtplloro IloTor{a llocTaTorrlro
grl o6ecnc.rcllr,rfl cRerrcllllfl ua6trro,tlnclrot)i r,rlrrolrtrrTrrrocrl,I lian B IrLIAI4rIoi.;i, Tart lr B r,rH([pa-

rtpaorrolit qilcrflx orrcr(Tpa, O6cylrtgaercn BoBrrolr{1rocrr, o6IIapy}I{olltttt B crlelirpax noJlnprhlx
c u rrtttr i pc aouarcao i.i JI I,rIII,Irr lrel"rrp a JrLltoro r{a JrbrII'I E .

Ocgonlot 1a5rro71aerlr,rfi r[anr - orcyrorBr{e rrcpexoJIoI] c yporncfi arottllrix nI'ICro.

pofla r{ a3ora c rrorcr{qrraJrar{n noe6yff{11enlr, r]peBr,Irflaloqunu 12 a. 8., ]Io]r{Ho o6r,flcuti'l'b
6olruror,l ncrr,r.nrrroii orrcpll{r,r ar{r-r,rBaql,rr{ nplr roa6yxgerrrrrr llhIcortoBoJIr,TIIr,rx yponrreri

rr,rlraBrrrirNr o6paao,rr, rrlJrocrr,ro ar{cplr,rr.{ B'ropr,rqHrJx aJrer('lpoIIon, o6pa3yIouflxcfl npI'r rIoHI{-

Baur,rr.r aror{or} r,r }roJrcr(yr ar;rroc([opl,r coJrrrcqnr,r^Ir.I nopfiycnyJrarrlr . B cnerc EoI]LIX rpo[crilB-
renlri,i naxolrrr ccrccrRcl:rrroe o6r,ficflc]r{e oc}roBrrr;Ie BartoIIoNICpIIocrl,r cfiertTpoB noJItrpItBIx
crurrtttii.

I'acc.Ir,ttarta r,rollr,rBar[Irtr rJo3Ayxil I] Borrc rIoJrflpIIrilx ctlfltttrii, rtoroparl, rtart oria3rn-

rlacrcr, uTrrouln0ilbrto rr(,lrcJirlr(c. flpe,l.rolrtcrt ttotrt,tii ltcriarrtta.rt uoa6ytttl(cttJttt oTptlua-

rcnr,uorli r,r nrci.irtctrot;crtoii or,rorclt rro.rroc MoJrer{y.irr,I t.tolrllgot}aIIIrol'o ilsora - nepeBaprrAfta

oo.lflreqrrrJx lrpororror] o ,\roJrer{y.lrarrr.r a3ora, B IIporICCCC lto'r'opoii l]oaHIrltalor roa6yntgeru[,te

irorrt,lSoBoirlrr,Ie Nro"{oriyJrrJ N ;+,
Iloriagatra noarroirtrrocrrr o6'r,Rcuortrn xoAopo/IIIoro coAcplr{aHI,1fl SerrHoI:I ar,lroc{e pr,r

ger)io'lur,reu nropxrcrrr.ri.i coJlICrrIIlIx rtopfiycl{yJrrrprrrix rrorolioll.
llpt'tnegelttr ooo6pax{cltlrrt IJ lloJrr,By roro, t116 lg'lllorrl.recl{arr rc}Ilrcparypa arlrocrfcpr'r

t;o Rpcllfl rioirtrprrrrrx crurrrrrii y,tteperrrror:r r'lrrcrrcr4uIroc,Tlr rlpar{Tllqccr{ll Irc rlellrrercrr. B ea-

I{JIrOqCrr.LIr,r, illror\trrJrLlro rrr'13rtr{e l}l,IooTr,t iIelioTopLIX orrgrrlrtt o6'r,ncitlrrotcn [l3iIyrICl{UeII

Co;lrqcu cpaBHIIreJIr,Iro inoc,Tl{trx rtopltycliyJl.

IIPbIMCITOff ACTPOOI{SMIIDCIIOff
ToM VIII' 1952 r.
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$ 1. OBII{IIE SAMETIAHUfl O CBETIIIHI,M IOJIflPHLIX CI4flHIIIZ

Xors uotrspHbre clrr{Hr4fl lrHTe]rcrtBuo uccJre.qyrorcfl y]r{e fiecxoJrbfto Ae-
cflTHoB JIer, B HacroflIllee RpeMfl Mailo qro I{aBecrr{o o6 ocrlonnrrx {rzauue-
cxux (oco6eHHo, gJreMeuriipuux) [poqeccax, olpeAeJrrroqr{x BCro naprtrHy
'cBeqeHfifl. Brrno npegJro]r{euo MHoro reopurt, o6rrcnRrorqnx orgeJrr,Hr,re
qacrrrbre Bo[pooEr, Boarrrrnaroll[e rrptr trByseHtrtr crrerrpoB noJrapur,rx cvaavir,
Oluano Bce ,Ttr Teopulr, HaH rrpaBtrJro, 6brilv BecE,Ma oJrgocropouur{, T. e.,
o1r,nculst oAHy rpyury aueurr?, oHE ocranJrflnr{ coneprxerlrlo 6ea ButrMa}rtrfl

Apyrue I'pytrrrhr flRJreHtrfi, ilaxoARrutrecfl B paBr{reJrrrHor\,I trporrrBoperrr4u c
Br,rBo[aMr{ Teoptru. B na.recrne rrprlr\{epa Mo}nHo rrpr{Becrr4 reopr{ro noa6ymle-
HIIfl a3OTrrr,rx MOJrerryJr B rrOJrflp]rrJx crlfrr{r.rflx rrocpeAcTBoxr coy4apeuraii
c aJreHTpoHaMIr, BlrJreraroqrrMl{ ua Connua co BHarltrTeirll{hrMrr cxopocrfrMrr.
Mnoro ner BerapA paaBrrBaJr rr 1rr1y6ro., cBoro reopuro; B qacrHocrrr, oH

BaHtrMaJrcf amcnep[il{eHrarrbHr,rl\,r trByqeurleM {ynxqllu noa61rffi,[guafl MoJrenyJr
aaora aJrexrpoHHbrM yIIapoM. Ou npruen K Br,rBoly, uro nos6yx[arb a3or-
rrhre MoJrer(yJlhr Moryr Eremrpour,r c onepraeft, rpeBr,rruarorqefi 100 s. OAuano
BcfrtoMy rpualrxy flcuo, qro DJrenrpoHr,l, ecJrr{ trx cnopocrb He oareHr, 6nuana
H cnopocrlr cBera, Hrrrar( r{e Moryr rrpoHr{n}ryrr, Ha ypoBHr{ aruocrpeprr, rge
ua6nro4arorcfl rloJrgpHhre cnflHtrrt,- onu 6yAyr BaropMo)fieHbr B caMhrx Br,r-

conux cJroflx arrroc{eprr. flpeguoromeHr{e, qro Corurle ro xanori-ro rrpuquHe
nrr6pacrrnaer aJrenTpoHhr co-cxopocrr,ro, Bcero JJtrrnB Ha IIoJrr{ upoqe}rra MeHb-
urerl cxopocru cBera, coBepmerrHo rrpon3BoJrbHo rr Eaxo,qr{Tcf B pa3ure,rrbHoM
lporaBopeqrrr4 c p.EAoM {axron coruerrnofr n eetrnor,i {rr.ranxra. I{aH 6yger
[oHaBaHo IrtrE{e, RToprrqHrrre aJrexTpoHhr, BoaHtrr{aroqr{e B BeMrrofi arruoctpepe
upr4 coy[apeHIlflx MoJreHyJr c Tfl]T{eJrbrMtr qacrrrrlaMtr coJrHeqHoro flpor{cxo}Hlte-
Htrrfl, Ire Moryr o6ta4arr, oHeprrflMrr, [peBhrrrraroutwu 11.-12 .e . s. Tanmt
'o6paaonr, reoptrfl Berapga coBeprxeuno 6ectroqnenna.

Brrnr upegJrolr{enhr tr Apyrtre reopurr, o6tncHarorqr4e paBrr{qHrre qacruhrc
BonpocLr cDeqeHrrfl rroJr.spHhrx cun]Jmit (ranpurvrep, roro }r{e BerapAa, ilInrpa
rl 71p.). OAnaHo Bce ar]r reoprru noABeprJrtrcb yHurrro]r{arou1efi mpmuxe [1i.
flounuo ynaaaurroro Bbrrxe He[ocrarna, arl{ Teopr{fl, Hart trpaBtrJro, tre HoclrJrrt
noJrl{qecrBerruoro xapanTepa. Cnnomr r4 p.EIIoM a{t{leHrunnocrr, Toro rrJrrt

Irl{oro trB trpeAJraraeMbrx MexaHr{BMoB nos6yxrgeuufl or{aahrnaJracrr rrocJJe coor-
BercrByrorqeft Horlr.recrueHHort oIIeHHtr Ha Mrroro rropflIuroB nnrxe tpe6yeuori
tra6rro4enrlrl,rn.

B nacroarqee BpeMfl orc;rrsrBra, nanas-lu6o o6qeupuuararr reoptrr cRe-
qeHl{fl troJrrrpl{brx cnnnvi,t, a or crapHx reoprui ocraJrl{cr, irflrIr6 o6nortxtr,
pyl{Hbr. 0ro, o.renr,qHo, coBeprlenrro He oanarraer, r{To ra 6onr,uran reope-
rr4arecTrafl pa6ora, .RoTopafl 6r,rna nponelleHa [ccJ]eAoBareJrflM[, oKaBaJracb
uaupacnor?. Craprre, IreBepHbre B rIeJroM, reoprTr4 coAeplr{a;rr{ Jrn;1 qenurrx uger?,

noropbre 6eaycnorno l{oJr}nEbr 6rrTb yAepmaHbr npu trocrpocHtru llosofi reo-
puu. Touno rax lfie EcnilrostrTerr,Ho [oJTeBHor,l oxagaracr ra 6onr,mafi rtprr-
TrrqecHafl pa6ora, RoTopaf 6una npegnpl4l{flra HeHorophrMtr uccJre,r{oBar eJrflMvr
([r], tzt).

B uporunorroJlolnHocrr, Teoperrrarecr{ult pa6orau, rocJreAHr{e roAhr oarra-
MEHOBAJIUCb MHOItrMU BEIITAIOTIIIMI4CfI 3I(CIEPtrMCIITAJIbIIEIMtr IICCJIEAOBAIIIIflI{U,
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rtoToJ)];rc BcripLrJrr{ rrot3Lre, cyrqecTBeIrHI;Ie oCO6eHIroCTI,I tIIlJIeIrI,Ifl IIoJtflpIlIrx
crraruri,i. llule u i9.19 r. 13erap4 o6napyinn;rr Il cner(rpe rIoJItIprILIx cttnrrtrii

JrrTrrr,rr,r 6anrueponcttoii ccpulr Bo[opoAa. IIe,,lauuIte Br,IAarcql'lecfl I{ccJIello-

llarrr{fl l,Ieiirre,rra [31 u l'apL:leiiHa [4] onorrara'lerbl{o ycraHolllr.rru, atro aracrll-

IILT, lI3Jt)/alaIOLIIj4e i)TlI JII'III11I,I, l(lrlrlIiVTCtl CO cItOpoCTnMI{ nOpfi/IItil TLICFIT.II'I

r(r,rJloNrerpor B cerryrr/ly irlllr6Jrrrilr,rreJrbHo uJ(otrrL crIJroBblx rtnnlti.i \rarllrITrIoI'o

IIO;[a 3el{;].tr4 r,r, ITCCOT\{r:Ie1IIiO, I4r{t)IO? COJrller]HOe llpoitCxo}ItAeIIlle. 0'r'o OTI{pIn'l'llC

r{Neer rltyrTlanreuraJrbrroe Brralrerrl{c Ann ucei,i rpo6JreMr,I rloJrttlrrrhlx cnstrrrii.
i{art 6yger [or{a3arro /IaJrLrrrc, ]lroplarcu[ecrr r] 3enrllyrc ara{oc{ep} corlretl=

ur,re riopflycr{yJil;I IIpnHocuT rj co6oii 0He]lrlllo, AocraToalllylo A.rrfl o6cacllelll,lfl
Ha6rro/IaeN{oii lrru'errclrBirocrrr cBerreHrrfl IroJrrrpIIr,Ix cltn r,rrrii , 3ru .tacrtlltrlr,

Hecor{rrerr}ro, frBJr}Irorcfl llepBo11l]r,rqrrnoii ro;rrp]Jr,Ix cI4fIl{Llii. lJ erOU Ceiiqiic

IIIIITTO IIe COMlIeBaeTCtI, IIeCA,IOTpfl IIa TO, aITO ITOJI[aIeCTBeIIHLIe p&CaIeThI IIOIia

l:lC ,1e;laJl llCl,.

I{ertoropr,re I,I0cre[or]arem,r Br,rcrtaabTRaJrr{ npe/(rroJro}rielll,Ic, arro nos6ynrge-

Irrre cBeqeHr{rr B IIOJrr]prrbrx crrfllrr{flx r,ro}neT rrpolrcxo/tI,ITI; rIocpOACTBo\{ co-

]Aapcnnii c rflH{eJrhril{u aracrrrUax'rrr Lrnr{ co RToprlrrHrlxrt{ oJrel{Tpollauu, Ogrlatto

/Iarr[e oArrurx r]r,IcnaabrBaHlri,i orrn rre ltoruJrrl. flona ur,lnal{llx trorlr,iror{ uo-
crpocrrr{rr reoprrr,r cBerrerrurr troJrlpur,rx cwrttuir na proii nouotli oclrooe, IIa-

Crt9JILrto HaM !IaBeCTlIo, I{e AeJraJlocl. [pyrr,re r4cCJIe/\oBaTeJtI{ VI{aBLIRaII,T,

LITo rrocrpoeHr{e rartol:r reopr{I,I IJcl'pcqaer lrcrrrroqI4TeJrlIrr,Ie rpyAnocrI,I, 'I aI{

rtart rpoqeccr,r cl'ornrrolreHur,i MClr{Ay rFr}r{eJrLIMrr tracl'lir1ar{lt I4B]{eItr,r

AaJrerto He c rartoil rroJrrroror"r, Itart coyAapelrnfl c DJIeI{TpoHanlu.3ro, ItoHear}Io,

BepI{o, qTO IIaIIII{ SIIaIII{fi O C1'OJlIt}IOBeHI{fIx Me}r{Ily Tfl]l{eJILIL'III qaCT]'IIIax{l{

ocTaBJrflioT )r{e,rlaTr rryqmeto. Bce xte, oAI-IaHo, pfllI oCHoBHLIX Saxol{oMeplro-

creii, crreqrl{uqecrtrlx ]I"nfr croJrrtrronesrir rre}R[y rs]IieJrLrMI{ rlacrlluaMrr,

D rracroFrrrlee BpcMtr r{BnccreH. flpe4r:ranltercn cBoelrpeMelrHLIAI rt lletecoo6-
paSrr6rt,r [l]I,rMeHrlTrr 3Tr4 Dartorroil{epHocTIl rt IlrrTcplrpeTaIIrrI4 cBeqeHl{fr noJIap-

uLIx cnnnur'i. NIri ynlr4rlu Htr{}Ite, atr'o IIcI{oroplrc oco6eHI'ICcru crcJrF(IloBe-

nlrir lrelrily rfl?r{eJrhrr\tlr rlaclrrtlatrr{ coBepmeuHo rlerlpr'rHy}I{AeIrtIo o6T,rrcIIflIClt

Tanrle 'upo5ile\{br cBeareHrrfl rroJrfrprrr,rx crFrtrtT.ii, Itoroplle c.[v]Itrr.[!I (HaMIIer,I

rrperTrHolrcrulfl) lIJrtI craprlx reopuri.

f{pyroe oareur, Ba}xuoe eHcrepr[MerrraJrr,Hoe IIocrII]HeIrr{e -- iloryqeHI'Ie
ttbrcorrorta,arecTBCrrrrrJX cncrrTporpaN,iM IroJrflprrr,rx crgr.rnfi n npacuorl u 6null-
Hofi lru{,panpacrror,i o6;racrra [5], [6l. IIpu arou 6orna ornpr,rra r'IoBafl cltcrerlil
ro,'roc r{onrlar{l]oBauHoi,i MorenyJrr,r a3ora[6]. OAuano caMBIM Ba]I{HLIM flBJlfler-

cfl BbrBojr, rrro Il o6Jlacrr{ rro,rJfipgr,rx cugnrtri paapcllel{I{ble ypoBHr arol,lap-

IrBrx r{r{cJropcr/Ia l{, rroBr.rllr{Mon4y, a3oTa Bo36yE{AaroTCfl TOJirrIiO IO HeI(0TOpOIO

ofi]lelereHr{oro, cpaBrrlrreJr},rro Ee6orr,uroro Brrarreunrr roreHrrIaJla eoa6ynrge-

ulrg. Sror: RrirolI, I{aI{ r\,tH yBlrrtrr\{ lI&JrLmc, lrMeer pelxalorree 3Haqefl[e jJ'rlfl

llIITepIIp0TarUII{ CleI{TpOB IIOJIfIpHLIX Cfi.fltI.ltfr.

I{enl nacronrqeii pa6orbr BartJnorlaerotr D aHaJr14Be ocrloBIrEIx MexaHII3-

MoD Bo36yrrtlel{rdfl noJrflpHr,rx ctltltrrtfr. r{ B n olrhrrr{e rocrpoeHlrfl ltoitt4qecr-

nennotl TeoptrI{ I{x cBetlelrl4fl.

IIpr peurennu erorl ocrrounoiit [po6re\{br na [epBoM ararle ECcJreI{oBa-

rrr,rfl uoreBr{o orBJr0rrT,cfl or l,rolrr[onorr{qecr{Irx, (1r'pyltrypHL]x oco6eIIHocrefi
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IroJrflllrrhrx crrrrHr,rii (<7lyrlr>, (Aparrl]r'r) u r. rr.). 34ecr uolrino trpoBecrrl 3aoJry-
)nllllalouylo IIIrI'IMaIrnfl aHaJrorl{ro c corre.ruor} nopouorl. AcrpoHomnr He MorJrrr
6r,t Ao6urr,cfl BLIAaIoIIuIxcf )rcrexoB B rrayrreHrru npupo^trr ltopoHlr, ec"rrn 6rr
cocpeAoloquJtl{ cBoe Br{trN{aHr{e Ha rrccJteAoRaHr,rrr nopoHaJrbHbrx Jryqgii, (une-
MoB), (olaxaJr) r.r np. OretreHalcr, or crpynrypri l{opoHr,r, paccMarpuBafl ee

xaH 6r,r <nne {ronyca), acrporrol{r{ ur{rBr,rJrrr ocrroBr{yro, peutarouyro rpllquHy,
oflpeAerrrrorqyro cne4nriltrxy noporra.Trr,Hr;rx rBreHrrfi,- Bhrcorryro aJrer{rpoH-
Hyro reMrreparypy nopoHr,r. Cregyn sroMy npoBeperrrroMy l,rcro/Iy rrccJreAo-
BATIEfI, MLI IIOfILITaeI{CfI BLIflCIII4TI Te IIeMIIOII,Ie, OCIIoIIHBIe r[aXtOpr,r, I{oToplre
l'JraBrrr,rM o6paaou onpeJlerrrror Haprr{rry rfuauuecnl,rx ilpoueccoB B noJrfl pubrx
CD'I HI{fIX .

flplrne;1elr riparntri,i rrepeqerrb ocr'roBrrrJx na6trro4aeur,rx {.,artron, orrrocf-
II{ITxcfl H noJIrrpHLIM currlatrxM, r{oropLre /IoJr}r{rrbr 6r,rrr rncxogHBrM [yHr{ToM I(JrE
Teoperuarecrrrx r{ccJrcllop aauli.

1, OcrelrletulocTI), co3[aBaelfafl IroJrtrp]rr,rMu cI{FrHtrrfrN{r,r, Ir{eHfreTcfl B orrelr},
runpol{IIx lIpeAeJIax, rIIrot-la cpaBrrrrBaflcb cr ocBerrlclrrrocl'bIr-l, coslanaeuofi
ucnr.roin ;rynoI)i, Oqenlrluo, Teopl[rr lloir]r{Ha yrta3arb IJa l,rcrorrr.rrrrt aneprnn, o6ec-
fIeqI{RaIollIur,i Ha6Jtrolaerrylo, II0Bo.rrhIro BHaalr{TeJrBrryrc, rrHTeHCr4BIrocrr, rroJjfrp-
rrr,r-r clrgsnii .

2, rIo;rrpur,re cu,rurrfl ua6lro4arorca 6onrruei.r qacrrrro r{a Bbrcore 110-
120 nu. Oqer'rr, pellxo ourr na6nroTlarorcr rra Dr,rcorax 70-80 r{rvr, r{HolAa )rre -ua Bblcorax 200 Itu lr 6onee (pe.rh u11er o Hlrrxner]i rpar.rrUe cse.reur.rs). Ecn]r
crILrTaTb, qTo crIflIII,lfl noa6yrrt4arOrCn 6rrcrprrMrr traoTtrl{a[,rrl, BhrrreTaroIrIIrMII
ua Conurla r{ [onaAarorrlr,ril{rr B BeMuyro arr,rocdrepy (vro ceii.lac flRr]rrerca
o6rrlen puanaHnrru), TcoprrtI I{oJrir{Ha o6r,rcuflrL., Itar{r,r},r o6paaoru aracrrrr]br

IrporII{ItarcT Ila TaI{I4C CJ]alJ}IIrTeJIbIrO IrLrSHIre BbICOTT,IT f/[e I]JlO',r'rIOC'rr, arlrOcr[e-
pbl ynte [ocraroriFlo ]lblcor{a, u rlctr'r o6rncunercfl Tar{afl pat,Hurla B rJJy6r.rHax

lrpoIruttHoBCIrLIr{ patsJrIIrrrlrrrx cIlflHr1r:i. Dra npo6neMa npr,rHa,[Jlc]rirrr rt rrncry
rpylneiiurx Ir B lracroflrqee BpeMfr HaxoAr4'rcFr 1l coRcpllrenHo rrcyi(or]JrcrBo-
pI4.TeJrrrrroNl c ocTofllrl4rr,

3. Teoplra iIoJr]r{rra o6rrcHr,rrr rra6nroTraelrvrt.r oco6crrnocrr, r'eorpar{lr,r-
trecrioro pacllpe/lererrr,rfr rroJlrplrLrx cnnlurrl. Itart r,rlnectrro, Borrrrr l\[altor{]\{aJrl-
Hoii qacrorrl rroJtrlpl{rlx cusnnr)i c)/rr, l{aJrbre rrpyru paArryooM onoro 23"
c rler{TpaN,rlr or{oJTo }ralr.rurrrrix rToJrrocoB. 071rrano Hapfl[y c arlr\r r,rMeror0Fl rrlrrrJ
curHni.i, a,r'anolr\{a,rrL]iarl rracrora r{oropr;rx ua6nro71aercfl ()Ho.[o ilrarlrrrrrroro
IIo.nIoca. l] nacroarrlee BpeN,lfl rrer BrroJrHe yllorrJrerBoprrreJlr,Horo reopcTLlrre-
cnoro o6r,ncrreHlrfl na6rroTlaeuor{y reorparlr.ruecnolry paclpeAe,IeHr{ro rroJrrrp-
IrLIx cI,IrIIIIIii , llpnnreuenne rltopllarrbrroir reoprrr.r Illrcpuepa r{a?aJrr{I,rr}aercrr
Ira (,el)r,etsrrr,re Sarpy/[rrc]r]rfl .

4. Teopur /Io.Trtr{ua o6r,qcrrrrl'r, ua6,rro,1aeuJ,rc clter{TI)ocrrorurrecrtrrc oco-
6errnocrlt Irorflprrr;rx crrnrrnr,"r, coFeprrcnno orJrrrqlrlre or crrertrpocr{orr,rqe-
orinx ocro6etruocterir cBerterrrrrl I{orJr'roro lre6a. Tart rtan eror BoIIpoc croITT

R lrelITpe llarrtelo BII[L\f&]I[fl, OCTaIIOBIIA{Cfl IIa }Ie[,r nolpo6Hee.
Ocnolnr,re oco6eHEocrrl cneltrpoB rroJryrJ-rHr,rx 0r{fl nrrr7r cvrt,:
I. 3anperqeHrrBre iirrrrrr.r al'ol,rapuoro JrrlcJropoila ),tr 5577, 6300 u 6361r.

I I. PalpeureHrrr,re rrrrrrrrrr rrnc.rropo/Ia I). 7772, a 8446.
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IlI. 3aupeuleHHhre Jrurrrrr.r aror{aprroro aaora ).). 5200 u 3466.

IV. PalpemeFrnBre JrrrIrL{I{ arouaplroro aaora },tr 8216 u 8680.

V. tr4nrencnBrrafl orpr{qareJrrr'rafl cr{creMA rroJloc MoJrer{yJrr,I IoHuBoRa}I-

HOfo a30Ta.

VI. Flouas cucreMa uoJroc rort )fie L{orel{yJrhr, orr(pblTafl He[aBHo

Meiiuenou n ltr{panpacuor? qacrrr crrerrrpa.
\rII. llepnaFr rroJrotrlrre,rr,rrarr crrcreMa neiirpa;mnort MoJIer(yJrBr aaora,

VIiI. Broparr rroJrolrr{rerrbrrafl cr,rcreMa rort nre }toJler(yirbl,
IX. 3anperqeHHr{e froJrocTr BerapAa- I{an.lrana ueiirpanruorlr lrolenynr,r

a30ra. 
/8.06

X. Jft.rruru 6a;nurepoucxori cepur.( BoAopo-
ga [7], a ranrr{e Jr,rHI{u reJrr{fl r{, noBrur{Mo- 

ffi6My, troHr{3oBaEr-roro rellTrr.
Etan yrxe yr{a3hrBaJrocb, creHTp rroJrrrpr'rbrx

cnnunit pa[rInarrb]ro orJrr{rraercrr ()T orrenTpa

cBeqer{tra Horruoro ue6a. B ocrrorr{oN{ DTo pag-
rlrsre cocrorrr B cneryroilleM: a) Ilotocr,r
Berapga-HatrJrar{a, cpaBHrTTe,'rLHo r,rrrreHcrrB-
rrrle B crrertrpax cBerreulrfl Horrrroro ue6a, n
clemr pa-x tr orr{ p HLrx c rrfl rrr4 r"r o.re nr, cna66r. 6 ) Or-
prlr{are.Tr,HafI oncreMa Iy'rr-, ouer.ru rrrrrcHCrrB-
rlafl B crlettrpax trorfiprlbl-x cttlwtti, orcvr-
cl'rlyer B ctrer(Tpax cBearenlt,q rrorlrroto ne6a.
n ) J3 y;rr,r p a r{inone'r on orl .racrir crrerrr p a rt (-).rrr p-
uLr\ ctrgtltit npeo6raTtaror roJrocr,r lropoia
no-rlolr{I{Te,lmuofi i;no'rcMr,I .1y'2, a Il clDI{Tpax
(rDeqegrrrr rroqrroro ne6a .- iloilocrJ lepu6epra
Or. r) B lrnrfpampacrroi,i rracrr{ clenrpa }roq-
uoro ne6a npeo6ragaer [,rorl]roe rrr11por{cnnL-
HOe llSJlyrretrller a B IIoJtflpr.r6lx CnflIlll1'flr' ---
rrcpRarr troJrolrtrrrc"[b]rafI cl{creL{a .ly'r, uonan.
c.rrcTeMa ly'r+, o l,alt?Itc, frorl4.qrrMor,ry, en(e lre
01'ox{llec,rB,[eurrbre EN{r,rccnr.,1I) B rroJrrrpnbrx
clrrlnftrlx na6nrolaror.crl J]rru]rrr oepilv Ranrue-
pa, a raff)rie Jrnrrr{[r He rr [Ic+; n cnenrpax]cne-

/+ ompaqam.
CACme/rr'd

/nomel4uo,t
uotuao4uu ty2)

Bc//

A12

Ctr,rr. t. Cxeua Drrcprerr,rrrecr{Irx
yponrreii ruo,TertyJrr,r aaora (ncrt-

rparr,rroii u r'ronuaonanuort)

A2t

A2n

a?5

t12

qelrnH IIoaIIIoro ne6a lrx Ho'r'.-e) CrLeritpr,t rroJrflprrlrx casnnfi Tlar;Jr[rqur,rx T]r{-
ilorl lollotrIr)Iro paanoo6panrrr,r. Paslrrrraror ?plrrr{[a: 1) o6r,runr,rii rnu, qarollnii
cBeqeHlre ,rterrro-Sc.ncrror.o uBera; 2) cwtrtttl rart HasLlnaeMoro ruua A, npac-
rrr,re IIa 1]ceM cBoe]lr [])orr{2r{eHrrr,r; 3) o.renr peflr{r.re ctrtrilr[n runa B, npacnrne
TorLHo n cnoeri rltrirtlrci-{ sacrr{. MelnTly rer{ crrertrpbl cBealeHrrfi ro-rrroro ue6a
JloRoJrr,rro oAnoo6paaur,r.

Ocrrotlrrr,re aMrul,)[qecr{r{c Barto}Iotr{epl.roo?rr cuel{TpoB noJrapHrix caxnvfr,
pe3loMnpoBarrnrtc Culurrcotr [2] na ocHoBarrnrr l\{rror.oal}rcreHubrx rra6jnotre-
urfr Berapga, Ill,replrepa u Ecpnapa, cRoltarc.fl n cJreAyrorrlcMy.

1. v ocuona,r4n n6,.{nrJx rroJrnpHr,rx crrflHuryr BeJre}ra' ilvrrlu* [oIj lxuag-
parrrr,re cr(o6Hr.T) rran Bcerla, osuarraror crrMBoJr 3atrperrleHuofi nw:o:lrv) cfiJ;-Lree,
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lreM HpacHafl. OAnamo Ha 6onr,rnrax Br,rcorax npeo6Jrallaer Kpacnarl

JIIIHTIfl. ,

2. oruo,reHue trHTe'cunnoctefi Beranr - r(anran l/vll

-Nr-- 
Lt W Paurcr c BLTco-

tori.
3. Ornorneuue trrrreHcuBHocrerZ genegoft nruun r{ rroJroc orpnrlare;u,nori

cncreMnr /[r+ y6r,ruaer c shrcorofi.
4. Ilepnafl troJrolr(nreJrr,Hafl c,ncreMa N2 ycanuaaercfl B rrnxtuefi qacrm

IroJrfpHrrx r:vs:onfr, qro, BoBMolr(Ho, fln.-rflerca rrplrqlruor? npaouoft onpacltfi
[oJrspHrJx cnsswit rnua B.

5. Hpaour,rfi qeer cms,lwit rrna A o6ycnrxneu ycI{JreI{I{eM BarrpeueHlrnlx
r{r,rcJropoAHr-r x nvuvtir I}. 6.300-6364.

, II,,r" pa3Hrirx cnnlsfi E Ha paaHurx nr,rco'rax orIIoItreHZe utrreHcrnnout'il
xpacnofi z ae.rrenor? Batrpeqeuuhrx trwrrrr.fi ntrcJropolla nore6rercs n npele.nak
or 0,05 4o 6.

6. B norsprrirx ctrrlrnsx uitexnx ruzpor (coornerctnyroqnx 6o,nrmnu
Br'Icoralr cneueuun) fipacnafl Barrperuerrgafl 

. JrrrHUfl r(r{cJropoAa Bsarrr{TeJlbEo

ycuJreEa rro oTlro[ler{}rrc H SeJreHorr.

. 7 . Tlsteacr{Rrrocrr . nunwf,t ccpzr Eanuuepa, I{oroplne o6r,rqHo cna6rr,
trHorlla 6r.rnaer IIoBo.TbHo i,rraqnrenruofi .

B. Jhuns D narpna o6rrqno rre ycrfiunaercfl rro or.uometrrlo H clettrpy
no.ruoro ue6a.

9. flonnfiuMoMy, BTopaE rroro]r(ureJrr,Har ctrcrerlra yc.arlUBaercfl tro cpaB-
rregruo i nepnofi troJro)fitrTeJrnnoft cucreuor} c pocroM Bhrcorr,r.

10. tr4nrescnlrrocrb Batrpcn1crrHorYr ruuuu a3ora ). 3./rG6, npncyrcrnlrloueft
B troJrnpr{brx crnflr,rrx Bcex rrtror, pacrer c sr,rcororZ. fipyran BatrpeueElla,r
,TIIHtrrr aaora, )' 5200, npucyrcrByer roJrbxo B troJrflpHrrx crrflHr{gx Hlrt;ntrr
rrrupoT.

Jlerqe B(1ero rioHflTb traMeueriltrfi c Br,rcorofi. znreucrnnocrefi BatrperIeuuhrx
tunuit aroMaprrrrrx HtrcJropoAa tr aaora, a ranffre troJloc BerapAa-Itarurana
r\iolreRynEr /y'2, Ocuorur,rrrr {aHropoM BAecb flBJr.EeTcH yMerrbmel{ue rlJrorrrocl'tr
arrraoc$epr,r c nrrcorori, .rro vMeusruaer a{{enruBuocrrr yAapoB BToporo po[a,
TeM caMErM cuoco6cruyg 6oree r{HTeHcrrRTroMy BhrcBequBarruro aroMoB tr Mo-

,nexyu, Haxo/trflrrl[rcfi rra uetacr:a6nnh]rbrx ypoBr{nx. flpnpogy Apyrlrx Balio-
nouepuocrefi cuemrpoB lroJrrrprrrrx cus:rrr,fi MbI rrorrrrraerucfl BbIflcErITr,

Etr}HE.

Pacny'rr,rnafl oqeHr, cJrolr{Eoe ctr"rlerel{Ile fleperrl{cJreHHr,rx Br,rrue 3arto}IoMep-
uocreri R cBeqeHnlr IIoJrrrpHhrx cnnunr?, Mr,I cuuraeM qenecoo6paarrBrM Haqarr,

c rlccJreAoBarrufl trptrpoAhr ux 6anuueporc,Horo trBryqeung. Xorn s o6nleM

lrBryqeHrru [oJrflpHbrx cwnvuft 6amneponcrtarr oMlrccrff trrpaer AoBoJIr)-
iro uesEaqrareJrbrryrc poJrE, Bbrncneuae MexaHEBMa c.Beqentrfl n ruuun H*
nonrorxer nau paao6parbcrr R MexaurrBMax noe6yxlenur rJraBELIx aunccufr
fioxffprrhrx cs.nranfi.
' flonyruo uaur 6y[yt rreMrroro Barporryrhr tr Eer(oropr,Ie Apyrue upo6neum

TCoptrtr troJrflprrhrx cuamnfi.; B qacruocrr{, Mbr rrotrr,rraeucg o6r,gcHtrTL Te ocIroB-
rr6ro Botrpocbr, rtoropbre 6rrnn uocraBJreubr Br,rltre.
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$ 2. I4HTEPTIPETAIII{fl BOAOPOIHO|O tr{3JI)',tIEHI,rfl IIOJIflPHbIX CIIflHIlid

flpu unreptrperarltrIr 6amlreponcxrx tnrutfi B ctrexrpax rlorlrprrlix 08fi-
uuri uu [pe]r{Ae Boero craJrIttrBaeMcg c BorrpocoM o Mexa}II{BMe noa6ym4eulan

arux Jrr[Hrr!"r. Crot Bolrpoc cBrraarr eilIe c flpyru]r: ]rrlJrfJluch ru qacrtrIlbl, orBer-
crBeHHbre Ba ntsryqeuze 6amlrepoBcnr4x .rtuntrfr (Ao axra raryueuan), trporo-
HaMI( r{Jrr{ ixe uefirpanbHr,rMn aroMaMlr nopopoga? B repaou cilyqae MexaHLlB-

MoM uaJryrrelrrdf MorJrr{ 611 6r,lm pemou6unaqrar.r. Eolrnrr{HcTB.o rIccJreIIoRare-

uefi cquraer arlr qacrrqbr uporoHaMr, qro, rfio6r,t, I{oHa3hrBaercn ra6nlo,,1ac-

ur,ru {axtoM ABr{Hterrtrfl r{x tto crrJroBbrM trJrrHl{firlr Marl{IrrHoro rorg Senann"

O,qnarto cert.rac Mbr tronalr(eM, qro aro EIe raH.
Murcnrivrr,r cJreAyroqrle MexaHr{BM6r noa6yxrgeuna,
a) Pexou6nr.raqrra nr,r6poruerlnrrx Conuqer,r trporouoB co cno6ognrrMl{ oJIeIt-

rpolraMtr arnroc{eprr. flpu arona 6yfyr o6paaonuuamcn n oa6ymAel{H6le aroMtl
BOAOpoIa, HoTopr,re trpr{ HacHa[Hr,rx. nepexoAax B ocrroBrloe COCTOflUZe 6yAyr
tirBJryuarb 6anr,lrepouc Kr{e r(Rar{Thr

6) TaHue xe penol,l6v.Har\tdu. co cno6o4ur,IMI4 D.rlexrponar,Itr nnagu-neft-
TpanlHoro HoptrycryJrflprroro rroror(a, srr6pomeuuoro Conurlert.

n) flepeaapn/Ixa trporoHoB c aroilraMr{ tr MoJrer{yJrar\,rr aeuuofi atmoo(feprr,
B pcByJrr,Tare rroropoft o6paayrorca noa6yxgeunEre aroMbr Bo;lopo/Ia.

r) Heyupyrue croJrKHoDerrtra uerlrparrr,nr,rx arolroB Bo/IopoAa coJrrlerl-
Eoro uporcxoE{I{enrrfl c arorraMtr tr MoJler(vJralru aeuuoft arnaocrpepr,r.

Paccuorpuu cuarra,rra MexaHuBM a) rllrcno {orouoe, r{BJryr1s1111sa cron6ou
Boa.lyxa c ocr{oBarrueu n 1. cM2, ncnegcrnr{e pemoM6rauaqraft 6yger

,: \ tUl no.VaclS : lHl r,ViL,
rge [fl] --- ItoIrqerlTIJarIIIs rpoloHoB coJrrreqrroro rr])orlcxo]HreHI,Itr;

rle - Itorrlerrrparl[r] cno6olnr,rx gJrcnrlloHoB u aruocrfepe;
Z - cxopocrrr nporoHoB;
o -- ar[rfertrr{Brroe cearerrr4e perton6lrHarunr r]a rpeuri)i: ypoBelr, aroMa

BoAollo,TIa;

Z - urrcora olIHopoJrnort arivrocrfepr,r.
flonarasi,:107 cr,r-3 (c,u. utrtne), V:7C8 cnt/cert, L:lOB cM, o:

: 70-2L cu2 (cornacno [8]), nar?,qe,n, rr1'o AJr,{ roro .rro6r,r Z =; l1e c,rl-2/cert-1
(uro eoornercruyer na6nro;leuualr), lrago, qto6r,r IH1:10e cnr-3, rrro rrnno
a6cyp4no.

Mexanuanr 6) ue uonrer 6r,rrr, cnorrbrio-rrr{6y4r or}{ertlr{BFrr,rtr{ xorn 6r,r no-
ToMy, qro oreltrporrhl rrororta Hrrr{al{ He t\{oryr Aoorr,rrnyrb ua6lrogaeurrx Bbrcor
cBerleHufl rronflprrbrx cwsttttit. IJcnn 6r,r olrrr /Ia?r{e I{ trpo]rrrrtaflu Ha Br,rcorbr

t10-1,20 I{M, ro BCe paBuo, rroJraras s (1) n": ["8], ur,r rroJryqralll 6rr, .rro
[Hl = 108 cm-3, rrro, nol.Ieqno, To]r{e a6cyp4uo. Cnegonarcnnno, peHon6u-
Haur.{tr co cno6o4nrJr,rl{ cJlertrporraMrr B ycJroBr{flx rroJraprrbrx cunwtit rrr.rriar{

He Motyr o616qculrtr na6ltoAaer.ryro urrrer'rcr.rBuocrr, 6anr,ueponcrtoti ljMnccrrrr.
0ro uponcxolutT I{aIt r{3-Ba lre4ocraroqrrocrr{ r{onrleuTpauuu cnc,6oAnr,rx areti-
TpolroR, Talt rr BciIclICrRrle trdaJrocrr,r a{rfenrlrnnoT,o cerrerrafl nJ]ouccca perrou-
6unarluu na soa6yni4eHHrre ypoBHrr.
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flouaTr,an B BeN,rrrvro aruocrfepy, trpolorrr,r 6ynyr 6rrcrpo nepe3apfl)r{arbcrr
'c cocraBilflIolllrruu ee N,IoJrel{yJlatrru r,I arol,rar{u. O{r}ertrnnuoe cerleHr{e nepeaa-
pfr/IItI[ IIp0T0]IOB OTIeHL CI'IJ]LHO I]aIIIICI{r OT }IX CltopOClTlI, a TaIt}I{e OT IIpXpOIIbI
.ra3a, c I,roJreHyilat{tr [Jrr{ aroMar{tl r{oroj]ol-o [epesapaArta rrt{ec.r,Mecro.
f-o;ni,,r1uan [9] ur:cneAona.rr nepeaapflAr{y rpolorrou B aproHe, MoJrer{yJr.spuoM
Bo/(opoAe r{ feJllllt. ILa t{rnr.2 npl,tr:ognrcfl rip}rurrre, Aaroxlr,re aanncr,rMocrt a([-

{crtrnlruoro 0etIeHrlfl nepeaapngitn (n egt{rrrrrlax c1o: 2,8 X 10-17 cr,r2) or
cltopocrl,I [poroHoB t] aprolre IT l\,Iorel{y"IrflpHoN{ DoqopoAe. B rcJrrrr,r nr.rrrartor:i

flcpeaapfiAxrr rpororroR, BrrJ]orr, llo aHeprrrlr rrocJie/IE]rx n 4000 a. n., lotrr,g-
lraIr Ire o5rrapy;rtr,r.rr. TeopeTr-iecI{afl ItpJr]laa nepeBapflTdrrr.r nporor{oB R tcJrrrrr

0 /000 2000 ,1000 4000
dotdmtr

Orr. 2. 3{{rexrunnsre ceqeutrE re-
pe3apflAnlr [poToHoB B aproHe rr t{o-
,rexyJrrrpuor,r BoAopoAe, nax r[yrlx-
qlrl{ aHeprr{[ IIpoTorroB, corJracEo

onr,r,r'au lomAuana

0 200 u0
dottomot

(Drar. 3. Teoperuuecxoe a(pfenrua-
HOe CeqeHI{e llepesapsAr{r4 npoTo-

IIOB B IEJII'IU

uptrBeAerra ua rlurr.3. B nrou c.rryqae e{{exrunur,re ceqeHl4rr rapaa;Io MeHrrrrre,
qeM l(rfl aproHa r{ BoAopoAa. 3ro rarnsllHo r{JrJrrocrptrpyer ro o6croflreJrr,crBo,
qro nprl trepe3ap.flllne r4oHoB r] nanoM-Hrr6y,rlr, raae o(r{errunnoe cerreur4e (AJrs

[aHrrofi cnopocrrr raoua) TeM 6orr,[e, qeM 6onee 6.nuar{I4 r]oreHUrraJrr,r IroHtr-
saul{E r4orroB r{ aroMoB, c Horopr,rMn upoucxoArrr rrepeBapflIlna. c gpyroft cro-
poHr,r, I{rrfl AocraroqHo 6brcrpo ABtr]r{ytrIrrxcff rrpororron a{{exruBHoe ceqeHue

IrepeaapsIHI{ Aaercrr {opnry.nofi Eopa [10J

o":4naf,i1"fI9)'. e)\v ) '

rAc rr0 -- pa[ryc nepnofi 6oponcnori op6trrbr;
Z, - zapa\ flApa aroMoR, c noroprrMI{ rrporrcxoAl{r nepeaapflAr(a;
rl ez /mV!Vo: i(:il : 24 800,. n.), ttt -Macca 

trporoHa. Vpanneuue (2) cnpa-

ReAJrrrBo gnr, V )V o.

Taxurr o6paaolr, corJracHo (2), atlt[eHrrrBHoe ceqeHtre rrepeaapflAl{v lprrt
[ocraroarHo 6ucrprrx flpororloB crrrbHo y6rrnaer co cxopocrblo. CorracEo
Xolny Ull, a" AJrfl rrerxux aJIeMeHroB rlpr'VlVo y6rrnaer erqe 6r,rcrpee,

Har{ Z-10,5. Ha {zr. 4 urr upranoAtrM cxeMarl4qecrufi rpa{ux saBtrcrlMocru
oc AIrfl rrrEponoro I4HTepBaJIa alleprffI{ trepe3apfl}r{arolqelocfl tlporoHa.
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13 Cnyuae trporogoB co;1gequoro npollgxolltAe1rllg, Brop1alorqllxgfl B 3eM-

I{yro arMoc{icpy lt flBJrflrorqr{xcfl rrprrrrrlnoi,i uolnpr.Irr,Y cIlflI{I'rl)i, cl{opocrr{ tr/

AoJrlr{HLI JIe}I{&rb B npeAcJIax or 600-700 ItM/ccI{ Ao 2500 I(L{' qarle BCero B IIpe-

AeJrax 1000-1300r{N{/cex. B erou cJryqns DHeprI{n rlporolroll HaxoAI4rcFI IJ [pe-

,UeJrax or 1800 [o 45 000 D. B. (rroresr{o BarroNlHI,]rr., t11'11 HrlHerlltICCI{arI aHep-

r'I{fl rrporol{a, flBll]I{yulet'ocfl co cl(opocr6lo 1000 ru/cex,6rtusrra fi 5000 E.u.).
I{an nutrno n3 d)Ut-. 2 tt 4, [Iiar{Tr,rqeonrr AJrfl ]JCCX rrnrepecytollulx Hac

Br{arreurrii Htrrrrerurreonoi,i aneprnr.r nporolton ar{i{entunuoe cerleIIIle flepeSaprr[-

1114 oqelrb r]eJrl{rto Ir [pr,r6JTI4Br.rrcJrbrro rrocroJ{IrHo. 'I'an rtalt rlorelrlluaJr I4ol{rr-

Barlr{rr tlroJrcrryJrr,r aBora (,J5,51 e. n.) /(oBo.rrbI'Io 6ltaaott It [ore]II(I{aJIV I{oHrI-

sarlflrr r\,roJrer(yJlr,I Bo/IopoAa (15,8 o. u.) Lr necrronf,Ito IIIIrl{e cro, Mo}ItHo o}Itulalb'
uro e{r!CntuDHoe CealeHue IIcpesaptlAI{II IIpoToI{oB I] NIoIlCHy,[flpHoM a3o'Ie

6yAct uecrtoJrt,Ito 6onr,rue, aler,t /IJrfl MoJrclty-

Jlrrpuoro Irollopo/Ia. FIo oco6eHHo at[r[eH-

TrrB}rr,rMn 6yttyr npoqeccLl [epe3aptl,]InI{
rlporol{oR c arollaMu I(rlcJropolta' 0ro o6'r'nc-

r{rlercfl rlop&3I4rOJILIlOii 6JIITsOCrLIO roreII-
TIIIaJTOB r,4 OrJL{3arllllr llo/Iopolla n Itl{cJlol]oAt}

(13,54 u 13,52 e . u. coorllcrcrBentro), c;ue/t-

crBrreM noropol:t 6yJle'r no.rrr,r peaontrncur,til
xapanrep nJ)orlecoa nepc3apa/trtI,I.

'Iannnr 06paaoM, ne 6ylter flpeyrleJturle {)rrr. 4. Htl.reor.c,roc llpe/IcraB_
HI{eM crlrll'a'r'r, o{r[en'r:r,rBHoe ccrleIJIltc rtepc- ncrrr.rc ar[rpc*r-r,rBrror.o ccqorrrfi re-
BapflllHll lII]OTOHOR, /t.BIrir{yIrII4XUn n aclrnoii pCaaprr,lnr,r r'rorra riarr rpylutqulr

aTiuoctpepe co cliopoclltrMn rl rperllcJlax cro Dlrel)r-t'Ill

600 - 2500 xuicen cc: 10-15 cnl2. Clteloua-
Terrrrro, rattrti,i 1rporot{ o6sltarelrrno IIepc3apfIJ(IIrCl I]a ypoRIIe seilIuoi'i ar-
Moca[ep6r, rra4 r{oropr,rM cl,ICJro arorro]l rr r\'roJreltyJr tl cro,rt6e, cerlel{lTetl 1. cltz,

6yler panuo 1.015 cu2. 'llam ItaI( Ita 6o;tr,urr'tx BLICorax IILICOT& oTlnopolrroii

arMoc{)cplil [, =t 107 cNr, NILI [oJlyrlaoN'I, rlro l{o]rqellTpaul'rrl qaoTlru 1l OJICe,

rAe npoxBorlra rrcpciapfll{Ha, 6y;ler nopl:Ura 108 r:.u-3. Tartafi ItoHI{eHrpaIl]'1fl
qaclTrrrl B 3ex{rroi,i aruoc(lepe lrt{ccr Mecro, ITo]JIr/II{N{ot{y, rla llT,Icoltax cllIilIIc
500 rtrr.

'I'arir.ru o6paaOl,r, e[Ie Ha o.tctlt, 6tutsIui,]x BLIcoTax Ip01'OHLI CoJIHerlHol-o

tTpolrcxoH{Aerrtrfl, Iepe3a llrri u,lrJrlrrcb c aTON{aI{I,I Ir X,IOJ]CI{Y,IaNI}I l3eMl:Ioit arr,ro-

cr|lcltr,l, craHoRtr?cFi trcirT palr,nrrlrr,r- .,r[elrto rrol{oB&rrr, 'qro ]lbI6polxcllrJrie rro

rtart14I,r-irr.r6o npLr.rtrrra[t lrB Oolruqa 1lo/'1opoi[tIt,Ie arox{LI 1l r{e}I{rIJTarrerIIoM

rlllocrpaucTlle i(o.Tlr{IIbI 6LIrr, lIoIILriloBaIII,I. llciirpanlteaqua rtoC peACrRoN,

rreilesaprlrrtu - ero nepur,ri'r DJreMeItrapHr,ti,i npo{ecc, R Itoropor'I yqacrnyell
(<corueqnr,rrli) rporor{, uoranruuii R 3cN{IiyIo aT uoc(,epy.

I{anoua /tailbuciiuan cy\r6a nrol)1'1rrerocfl ll l;oNlllyro armocdcpy n nei'r'rpa-

Jlr{3oRaBrrerc)cfl lra 6o,rrr,ruoi| BLICorc 1lpo.LoHa - ?enepL yx{e aroMa uolopona?

B npoqecce ilepcBapril(rir{ oJr rrltrlrtrr,rrtecxr{ rre rIilN{cIrlIT cRolo ol'poNrlrylo nrl}Ie-

Tnarcclxyro eHcl)rurro, EyAy.ru ue.iirrparrr,nr,rr,r, aror{ DoI{opoAa y}Hc IIe 6yAer

I{B]rrarbcrr IIo ctrtrpaJrr{ Rotrpyt.x{&frr}rr]Hr,rX crrJroBLIx;nvnrlii no,ls 3eu;rlt.
Orlnarro no rruepqfrr oH coxpaHrrr cocra]l.irfiroqylo cBo(lro ABtI]r{eHIIfl BAo.rIh

/000 /0000 /00000
dotzomot
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cuJroBr,rx ilvrlr-rlfi, ABrrraflor, [pr,r 0ror{ trocryrrarerrbHo. B rpoqecce l,aHoro
ABrr)fieHurr <6r,rnurui.i connequr,rfi npororr) 6yger trcrrbrrr{Barb c aroMaMu
I{ Mo,rer{yJlaMr BoSAyxa pa3rl(qrloro poAa yupy]-l[e u Heytrpyrtre croJrnrroBe-
run. IocneAHr,re B pflAe cryrraen 6ylyr flpr{BoAr{rb r{ roHr{saqurr BoAopo[Horo
aroMa. 3r{r{enrneuoe ceqeHr{e r4oHrr3arlr4tr BollopoAa coyAape}rueM c .aroMaMr{
IIJrfl Ao0raro.lHo 6oJrsrlrux cHopocreir, QorilacHo Bopy [10], gaercn {opnrylofr

oe: na.3z7"
vo
V (3)

B o6nactr aHa.ren[li zVa<I/ 14 Vo, osq;'. l/-'/n. flpu uenr,u4x cnopocrrx
oe paerer c pocroM V, Sgew Mrrr BrlepBhre craJrnl4Baet\{cfl c caltor;i cyqecrBer{-
uofi oco6enFlocrblo Heylpyr[x croJrnuoBeHnr:i ueix4y rrr]rteJrbr\rrr qacr[rIaMu.
F(ax xoporuo [BBecrr{o, rrpr DHepltrflx, xorrr rr Bo i\{Horo pa: 66nrurzx trorerr-
TItraJIOB rl0Hl{3aqtrI{ lrnrz noa6yxr.TleHrrE, Ho MeHLrrJrrX HeHoropofi npzruue-
cxofi <ranepr[r{ anrrrBaquu>, e{rpemrr{Br.rbre ceqeHtrfl Heytrpyrtrx coylapenufi
I,relnAy rfl)HeJrr,rMrr qacruuaMu oqerrL MaJJbr, Sueprun aHrr4Barlr{r4 r'eu 6onr,me,

'reu 6onrme rlorelrqzaJl ooa6yxrqerurr ultrr rrorlr{aarlr,rr{. 3rr aanonoMepHocrr,
uoer4ilrolry, ropa3Ao 6onee cvrqecrBeHrrrrr upu nos6ym/Ielr{flx, qeM upu
Lrorrtr3arlEr{. Hanpurrep, [pr{ croJTnHoDeHtrfx r{orloB sarptrfl c aneprreti or
300 no 3000 o. R. c aroMaM.n- pryrw noa6yx4arorcr ypoBHr4 pryrtr c troreHrlr{a-
nou nos6ym[errtrfl 4o 5a.8., Merriily reM Han caMtr trorrhr Harptrn (noreuqra;r
noa6yxrgeuzs 32 a. n.) saueruo rre no::6yntqarorcrr. AronqBr BoAopoAa c anep-
rueft ueurure 1000 3. R, Jrerno eol:6ymgaror &ror\,rr{ uarpr{r r{ naJrtrr (noreu-
quan nos6ylrureHrrfl onoJro 2a.s.), caN{trr }r{e, /Ia)fic rrptr r.opasJlo 6o",rrmr.rx
3Hepruflx, ne noa6ynr,qarorcfl. OAnano tr AJrf r4orru3arltrlr, npl{ cHopocrfx Ro-
AOpOAHbrx aroMoB, Jreffia[Irrx B r/rHTepecyrofiItrx Hac trnTepBanax, ad{errre-
.Hbre ceqeHrt 6yayt uMerb BrraqeH[fl, ropaBAo Merrbrrr[e, qeM Te, HoropEre trc-
ilyqalorcfl n 6opuoncxona npn6rnxeulrlr. Xorn ar{ctrepuMerrraJrbHr,rx trauubrx
o6 uouuaaqntr BoAopoAHEIx aroMoB rrptr MeAJreHHbrx croJrr{r{oBeHtrflx rro6a
Her, c rorruocrbro Ao Mrrolnl{Tenfl tropfl,l1na 2-3, Montrro [pI{HflTb, rrro:{rf
V - 1000 rnr/cex, ou:lQ-rt clr2. Ilpznaroe :tHarrentre B corrru paa Merrbrtre,
ueu a$Sexrr{Brroe ceqeHlle nepeBapflIlnE; aro BHasr{T, qro, r{oH[3oBaBmlcb,
aroM BoAopoAa rrpaHrrrqecHtr NltHoBeHrro orrflTr, nefirpannayercfl. floraraq
HoHqcrrrparulo MoJrer{yJr Rr)3nyxa Ha ypoBHe 11.01m,r (o6uuuar HW?r{HErr rpaltr{a
rroJrflpHbrx catuvir.) pannorl 7.1012 cm-3 [13], uafi4eu cpeAHroro AJrrHy rrpo-
6era uerirpaJrbrroro aroMa Bol{opofia (r. e. uyrr,, [poxo[trMhrfi or oguor"r nona-
Baqur Io cJre4yrorlefi) panuofi 7,/t X 10a crrr. flprnranran.Bhrcory ognopo4nofi
aruoc$eprr Ha ypoBrre 110 nrra, L : 10 xu, uafi4eu, qro aroM Bogopo[a corueq-
Horo [porlcxoxr4euur, Ao roro Haft oH AoriAer Ao ypoBrrff szrxnefi rpaHr{rlbr
[oJrflpurrx cnrlauft, trepeaapfl/{urcn 70 pas. B6nruryro qacrb cBoero tryrtr oH
6yler uerlrpaxbHbrM.

O,qnano, Kart rrpaBuJro, flepeaapn4oH c o6paaoBaHr{eM nos6ym4ennbrx aro-
MoB Bol(opo4a He 6yAer. fina trepe3apflItrr{u c noa6ymtreuueM B c,ryqae llocra-
TorIHo 6rrcrporo trpororra a{{eHrunnoe ceqeHIIe 01 J[oJr]riHo actr]rtrTorurrecl{tr
npz6ruxrarlcrr H eSrpemtnnnoMy ceqeHuro perou6uuaqnu cno6ognoro aJTen-

rpoua na noa6ym4enur,rri ypoBeur,. Haupuuep, upu noa6yxqeunn ratrrrM ny-
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rc.M 3-ro ypoBHfl aroMa RoAopo,{a, I[oxo/IHoro flprl rISJIyqeI{r4u Hd, 01 6yler
a 27 paa MerrLUe o{{exrnnnoro ceqeHug c o6pasonarrrreM HeBoB6yrx4enuoro

aroMa BoAopoIIa.
B cnyuae cpanuilrelrno MeA,nerrHIrIx tlporortoB, rtoropElfi sac ,T lIHTepe-

cyer, uef,rrpaJrlrsarlrrfl c noa6ym4eutreM Tax)ne liaJroBepolrua, TaH xan raHofi

upor1ecc ar(Br{BaIeHreH HeytrpyroMy yXapy c oYel{b 6onr'urrna IIoTe[I[uaJIOill

noa6yixleunfl -R r{ameM crJlyqae or{oJro 12 g. s. floarouy, BCJIe[crRr{e orMe-
.reuuoft B6rme o(,HoBr-rorl oco6euHocTr{ Heylpyrtrx croJlr{HoBerrufi rvrerxgy rrl}fie-
JrrJMrr rrS.crr{uaMr{, a{r{eHrunuoe cerreHrre raxoro [poqecca 6yAet oueul MaJIo,

Rpfilr Jrn 6o"nrme L)-L? cM2. OAnano ec,'ru 6rr (crprnrarr oueprr{fl roa6ym4euLrr>

ilptr trepeaaprlEte ne 6srra 6u taxoft 6onrmofi, nepeBapflAna c, noe6yxt[e-
Hrrer{ BrroJrr{e MoIJra 6um. R c.IreAyroqeM naparpa{e MEI Ha aroM ocraHoBlrMcfl

uo4po6nee.
Jlerno Br{Aerrr, rrro r{B rraxoAflrquxcs n ee}igoft arnaoc{epc aroMoB BortopoAa

coJrrreqrroro [potrgxo]nAeHr{fl orr{ocr4roJrr,Hoe qrrcJro nporoHoB eya", fi4 ,

a orl{ocr{TeJTrrrroe qtr{c.[o uetirpanr,urrx aTOMOB 
=or, = 

. TorAa oTHorueErre rrlIc,na
oe+ oc

uporleocor noa6ymgeHn,{ aroMoB RoAopola [ocpe[crBoM rrepeBapflI{l{tr \r

uoa6yxrgeuuf cro.[H]IoBeHtreM uefirpanr,uoro aroMa RoAopora c qacrrrrlaMn

RoBI(Yxa 6y4et panuo

n 6" 6r
,d-60 (4)

I',Ic 12 - or[den'rr,rBT:Ioc ccrrolrne toa6yn<nel]r,rfl cro"rrrtrrone]rrrer,t. ,I[aute ecttu
c2 : 10-18 r:u2 (o,ro 3rrarJcrrue, rror]I,rrlrrnrox.r\r, lrpeyl,lerrr,rrrerrr]), P<<1. 3ro rtari

]laB I{ ollrJaqacr, rrro [,rexa]ruan noa6yrnl(criLlfl uol(opoitl{r,ix a'r'oN[or] tro(]pcJI-

crllo['r nepeBapfrllrtlr (<nrcxannau t;>l) rre u1'pilcr B rrorrrrJrrr],rx crrflrrlr-fix cy[lc-
c'r'Lrerrrroii polr,r.

'I'attrlr o6palolr, xtbl npl,Ittr.rlr It 3aIt,-uorrcIuIlo, arro oclIoBIIr,Ixr N{cxaIrtrBrIor\r

Bos6\r;rtlleHnfl Bo/topo,I(rrrJx aroNroB r] noJJrrp[r,rx c],rrrrrrr'Ix ](oJr]r{crr 6r,r'ir, ne-
ynpyruri y/Iall N{eirUIy arorroNr noAopo/Ia corFreqrroto trpor{cxo}ri11er]r,rfl rr ara-

orllqan{}I acunol,i am,rocr!epr,r. ltax ynie }ria3r,rlflJlocT} Dr,r[re, Drr,r aror\{Lr co-
xpaHlr1oT IIallpa]lJIeHtre rtepBo]raaraJrb]Ioro ArJrr]rierrr,rrr (coJlrIeyrrrJX) rrIJoTorroB

('r. c. uo riarnrrrrrrrrl{ crrJ]oBr,rtrr Jrr.r}:rr{Frx{), Br.rorr, llo Br,rcor, coorirerc.r'Byroflun,r
rnurtuein rpaur,rr{e [oJrrrprrr{x crrarrtrii. Clegonarenlrro, oHtr florx{}rLr cparnrr-
1'C.rbrI0 trraJlo r\{L)IIETL tlanpaRJrerrne crJoet'o ilBrlirierIr'rrl IIpII ylpyl-rlx cToJ]I{rro-
IJo!1rIflx c tracrl,Irlax{lr sel,rnoii ar.l,rocr{lepr,t (lrrurlru (-,JroraMr{, olru lloJr}r{Hhr cpar:}-

tllll'erl6Ilo c,'ra6o paccel{Rarl-cn). 0ro, HecoMrrc)}rrro, r4r\teer r\{eoro B geiicrn-are;rr,-
Ilocrrl, raH rtax BcJrel(crRrre csoefi 6onrruoi,i (itln ynpyrr{x oroJrrrfioreuniil)
Lrrtopocrr{, aroil,rbr Bo4opoAa 6ynyr B peayJrr,rare r{a}rrloro rarror-o csro,nxHoRe-
I{I1fl orl{roIIflTbcg ua ne6o.,I],utoi.i yt'oJr or r{alpaB.Ilelrufl rrel]BoHarraJrr,Horo
/{lJlIHe}IIIfl, XOTfr X,raCCa IpO',tOHa ilEarIrrTeJlLHo I{eHE,uIe MacchI r\4o,,tel{y,rl Bo!}-

,uyxa. llplr rarrlrx 6orsrrr.rx orHocr{reJrr,Hbrx cropocrrrx ytrpylue }rAapr{ 6ynyr
B 3Haql{reflsnoit creneufl ItoCrLIMtr. Ilcnu er[r.fenrrtBHoe ccrrerrrre yrrpyroro pac-
cefl:urItr 6yAer 1Q-to c,r,rz (npr rartux 6omrulrx cr{opocrrrx orro lloJr}rrrro 6rrrr,
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I,reHr,rx[rl,r) rr ocr-rr{ [pu Ha?r{Aor{ rar(or{ pacceflr{rur aror,r Ro,qopoIa 6y4er
orI{JIoHtITbcu, rIaIIllHil{ep, I{a 3o, Tr), yqrrrBrBan 6ecuopHTlorr}rocTr, Talirrx cToJrr{-
notrelltrri rorpc6YeT'0lr 1100 it'r'o.trrtirottenlli.i, .rr06r,r arotrr orh-;[ourr,Tctr Ira
3"x1fffi:60o, rt'. e. i]IrarrrlreJrlHo rrltr{errr,lJr rranpar}JreHr.re cBoelo JIRrr}rre}rurr.
l3a aro rrper\,rrr orr BrroirHe ycrreer npoHr,lnrrylb Ao yporlll, coorBCrcrl])/rorrlero
ocHoIlaI{uIo o6tJ.IItErx rIoJrflpH6rx ctrnrrnii, rre npercpueB Baarel'IroI.o oI'r{JToHe-
IIIT fl .

Xors ellr pacarerhr rr HocrJr oprreHlupoBo.rHr,rii xapar{l,cp, oH}r [aror BoB-

MolI{HocTL IIol{flTb, rlorrer,ry aror,rbr Bol{opoAa c I,I3BecrI{bIMI{ L{3 ua6nroleuul'i
Oltol)ocTflMl{ IlopflAt{a 'f},ICrIqI{ r{rrJrol{cTpoB B cer{yn/Jy lpoxoAfrT, He lrcnLrTar}
SIraqITreJILIloro paccerIrrIfl, {onbrcol'110--115 irr,r. 3ro o6ctoltelscrno flBJrflcr-
ctr lra6rroAacMr{r,r t[arrror,r, rroroporo HeJrL3rr rrciiqac ocrapuBarr,, a t{o}rirro
rrrilTarr,cfl ToJrrrr{o o6r,rcr]lrL'1,, qro ]\lr,r rr /Ieraerr. 1.[pcgIIo"rroliteHr{e o rol{, rtro
lloAopol{HLIe qacTtrUILI, /{RLlXiyrrII,reCfl IIO CrrIJOBr,ril{ JllrrjrrfrNr trlarHUTrrol.o tToJrfl,
CyrL llllorOIILI, ItOTOpLIe (IIalpaBJIfliOT(,tI)) N,IarI]ll?HGIN{ IIo]I eNl R IIpol,Ie}IiVTI{1I
BpeNtelrll Mclr{ity coyltapcrlrrrMrr, coBeprucrrrro Hc Br,rAep}ri[Bacr rtpntrxr. 3ro
Brr/{}ro xors 6rr nB Toro, rrro r{a Bbrcorax 1,15-120 Hr{ i(JrrrHa cno6oruoro
upo6cra 6ylter orto"ro 2 x 103 c,rt, B ro Bper{rr rran par'trr.ryc riprrRrrBrrr,r cnlt-
pa;ru, olr.rcr,IBaeMoii IIporoHo[,r ]l tr'ratEET]roN,r rro.rrc 3elrnr, 6yler or{o.[o.
3 x 104 clt. 3ro oilllaaraer, rrro ecJlrr 6r,r yupvrue croJrr{}loBeHrlr aror{ou IroAopoga
I{ Mo.l.tcItyJI lleNlrloii aruoctI)epnr coflpoBo}ri/(aJIrrcr,3rraqr.1Te"{r,I]r,lMIr o,l'I{JIoIre-
IrrlflMrr, To x rrporollll IIa rartlrx IILICoTax lritrtal{ Ire Mor.rII 6rr ,1alrrarr,cfl I}AoJrB.

cl{JroBr,rx lrnuui Marritr{Tr{oro uonq 3elrnl.r.
I{art yxe yr(aBr,rBaJrocr, lro nilelr,eHr,rr,r, ollnoii rr3 ocHoRHr,rx r.pyilnocreil

Teoprrrf rIoJrfII)HI;IX cnnnrlii fIIJ.rlfl0TCrI IIcToJrr{oBarrnc na6trroTlacN4oro r[artra
cpallIII4TeJILIO rny6ortr)ro IpoHI,rHrroBerrrFI coJtlrearlrr,rx rropriycr{yJr R SeN,rnyro

atuocr[epy. Ananua, ]lblrroJrlre]rur,rr:i Eai,i'rcou [13], rroxaarrrBaer, qro rrpo.roHrJ,

ll]lIlllt\/Illrlecfl l.] aeMHoft a?r,roc{epctrocHopocrr,ro 1000 rru/ceri, IroJri:r{rrhr sarop-
Mo3I,ITLcfI rla llbl(iorax cllllllle 200 rtnr. I{ analorlr.rlrhrr'r pc3yJjlTarar{ }reoA}Io-
Itparrro rrpr{xoAr'rJrr{ n lpyrrre anrollr,r. L)[Harto rraM Drrr peByJr,rarr,r npeAcralJ-
irt{rorctl coDeprrrcHHo Eortopl)onrrrr,rur,r. (Jurr [o.lyqg1151 DricrI]anoJrnqneii (topuy,rrr,r
Bcre I(Jrrr rrorcpr{ gneplrrr{ BCJJeltcrilrrc rreylpvrrrx cronrtroneunii Bapfl-
meunotlr qacrnrlcii, 6r,rcrpo lllrr?r{yuei,icfl rropeB BerlecrBo. I{art nanect'}ro, o,r'a

rlopuy;ra rroJryrreHa n 6oprrorlcxou npn6,tntr{cHtl}.r, noDToMy coBeprxe}rHo He-

AonycrnMa ee oncrpanoiltrr\r;tfr sa o6lacrr MaJrLrx errepruii rracl'trru, riart aro
IeJlanrr IIeHo'r'opbre aDTopr,r. 'Ieu 6orrce BTo neAonycrr,rlro, ec.rrr.r t{rJ BctroltHr,rllt,.

uro Anrllirercfr lrc Bapfl)rreHual rracrr{qa, a nelitpaar,nl,ri.r arolr uo,t1opo4a. ,[nn
cnopoc'reii , coorllorcrByrorr(rx na6lrogacllr,rM cHopocrflNr coJrrrealrJr,rx HoDuy-
cItyJI, Il rpoqeccax Heynpyrrlx croJirirr()rrorrrrrl 4ciicruyror concprxerrno crer(n-
r[r,t.recnrrc BaIto]ro]repHocrr,r, lJanprrMcp, crar{oBr,rrctr cyqecTIleHrrr,rxl rra,.rrtrrlIre.
(aHepl-]{lI ar{rrrBarlr.rrr), 6r,rcrpo yr{errLrrraio[lcii er[r]enruBrrr{0 ccQorrrrfl rrcylpy-
rrlx cronnnoncur'rii ilpr.{ pocle rrororrrllra"rroR loa6yril{erurrr (i,ronr.raarlnu),
rrro IleAer rt pcllriotrry yl,rcrrr,[rerrrr]o eHeprcr]rrlocrrrrx nore]lb. ]\,L;r ltolriel,r <corr-
IIOTIllr,re)) noprrycrtyJrlr Ii rio.raprrbr,\ crrflrlrrflx yrro;1o6r,rrr, aracrrruar\r rJ rta[,repe
Bu,rr,corra B r{orrrle ux rrpo6era, r{orlla o}r[ repeclaror R Bax,lerrroii crele]tlr.
I{OIII4SOIraTrr r.1 TeN{ C&il,rr,INr BIJXO/UrT IIU IIOJIfI SpeHnA eHCTIepIIN{CrrTaTOpa.
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Br,rurc x{LI ItaIUiII4, rITo rItr{CJIo rtoHl,raaqnt',i (panuoe rurcJry nepeaapnilo*),.
rtoTopBle rrcrr,rTr,rBaloT aToM IJoAopoAa coJrrrcrr[oro [poucxo]rrlcrrllfi, IIoHa oH

/Ioilil(er Ao ypoBrrx 110 nu, 6y4er onono 100. Tarroro )r{e [opa4r{a 6y4er n
qtrcilo uoruraaqnr,l aror\{aMtr{ BoAopoAa arlroctfepurr,\ arolrtol] rr rroJrertyJl, Tar{

nan rroreHrll{aJrr,r r{oillrga:r\un OII N, tt NI 6;rugxn. Cql,rr,af , arro rrprr na}r{AoM
Ilpoqecce uoIIII3artrI{I{ Tepfrercfl rtoJlr{rrecTBo Drreplrrr.r, Il,rrxrr HeM}roII,rM npellbr-
IlIalolqee TIoTeIII{I{aJr lronnaaquii (n o'rlr.r.u,re oT I,rolIr,rBaUI{n 6r,r0rprrMr,r IIpoTo]traMr{r
BCrle/{crllI,le orMerleHlrofi IlIJIrre cfleqrrcfnxn ucynpyrrrx 0Torrrrrtonertr,rr',i cpa]lHr{-
Te.rtLHo MC/(JIeIlHr{x Tfl}I{eJrr,lx .tacrurl), naiiTlCnr, lITo IIoTcpI.r Ha rrO}rl,rBaIllIrO

6ylyr Merrbilre 2000 e.8,, r. e. /:{rfl [poroHa, IlBr,r]rryrr1or-ocrr co crroJlocrr,ro
1000 nu/cen, IIC cocraBflr I{ rroJTot-rl,rHr,r rrcpBorra.ranrnoii BHepr.r4r,r. lloreplr na
noa6ym4eune 6)r1yr errle MelrJ,rre, Tan Hax ar[rfertrtrrB]+re ceitei{rrfl noa6ylrrile-
nltn 6yAyr tre 6onrlre, tlexlr rlour,r3arlnlr (game /IJrrr caNrr,rx Hr,raltolloJrr-Tlrrrx ypoR-
ueit, nanpnuep D, nucrropora), a prreprr,rrr, rcprrer{arr npr{ rram/toM aileMen-
TapHoM IIpoqecce, 6yAer n IIecItoJ]LIto pa3 N{erD,ure, qeN{ Irpu norrrr3arlrrflx.

Mrrcnnul,r cqe clrcprcrl4(recrrue rrorcpr,r rrlir,r yrrpyurx croJrr(HoReHrrflx.
OAuarto xopo[o r,r3Becrrro, rrro Beponr]rocrr nogo6ur,rx rrpoucccoB rcu 6onr-
III0, qeM M0rrr,rue oruoorrrcJrr,rrafl rrorcpFl Drre]lrul,I y/1apnron1cft aIacrtr{rl6l.

'J.-artuu o6paaor't, y.rcr oco6euuoctci,i cro,rnrrorlcrrni.i alouorr no;iopoga (nan
yupyrl{x, ralt !I }leyrpylux), /Iul,r}nyxluxcrr co 0r(opocrrrr{r{ orroJro 1.000 rtrv/ccr,
Iro3rloJrfier rlcrrocpel((]Tl]e]rHo o6T,rrcunrb r4x rlpoHITrtHoBeur,rc 1] BeMrrvro arMo-
c{epy BlJIorb 4o ypourrerii 110-120 nu. llr,rcrirro rra arr,rx yponrrrrx rrarrle Bcero
rra6nrogarol'crr rro,]rfl])rrric crrrrrrtfl. O/1nano neo6xol1nr,ro BSMerrlrb, rrro noJrrrp-
Hr,re cr{flrrr4fr rra6trro4arorcn (rrpaB4a, ropas/Io penie) l,r rra 6otree Hn3(rrx ypoB-
Hflx - 4o 70 Itu. llonlrTlr.ruolry, ir Dror{ cJryrlng coJllleqgbre rtopnycnylr,r o6la-
I(alor ropaltlo 6onr,urcii etteplr,rerii , lreM (sop[,rajrr,]ip,rL\)) riopilycrtyJrrrT, rrporrrri-
Harour,re 71o yponnei,i 110-120 nri,r. Il S 4 orol Roripoc 65,,1cr o6cyniTlarr,cR
6once nogpo6no.

lIpu ucronltoBalll{u H[6rro.Tae]rHx rJ rro.rflprrr,rx crurnrfl\ r(orrrypoD Jrrrr{r.ru

"/1o ro3nnrtaloT IIRe ToltTtu SpeI{Il[: Bo-IIeI]BhIx, ItaI{ ATO nolaraeT trIeiluen
[3], ruoxtuo c(rrlrarT,, arro [yrrort ouerlr 6ucrpr,rx, oA]rollolrrlnx ro Lrrrollocrr4
rrpororroB, rrorraAarr R 3er{nyro aruocr[ep1., rrcnpepbrnrio rop[,ro3r,rrcr];
Do-BTophrx, Molrirro troral.arl), r]To, IronaAafl R ilt)N{rryro aruocr[epy, Hop-
lYcrtyJlr,I rlrl,{eloT orrcrrr, ltlr4portlrii cnertrp cHopocrerii.

flepaan rorll{a tpcll}Ifl npeAcraB.rFrerca r:ral{ HcnpaBuJrr,rroii. Jlcrrro [ona-
3&Tt, t11g rprl TopMolrtentrIr A{artcIrL{aJJrrIIafl [rITeIrcuBuocrr, Jltrr{t{Lf IIo ooor-
BcrcrBollaJra 6r,r crtopoctu, 6nltenoii x a6crll,rcce r{arrclrMyMa r}yrrnqlln rtot-
6yxrgenlrn npld croJlltrror;elrul{ arol{a Bollopo,l1a c r\{oJrer{y.raMr{ rroB/tyxa.
Vqurr,rBafl I'IaJIuqI4e aHepll{rr (ar{!'}rBaqr4Lr> n 6onr,urylo Re.rrurrlrrry [orer{qtrara
noa6;ri114g1111fr IroAopo[a, ci]cAyer o]nrlAarl), rrT'o 3TA crtollocrr, Irur{ari Hc N{err},rrle
2500-3000 xn/cen, r. e. ropaBlo 6o,ni,ure uoryt1s11116r:i s [3]. Cnert.rporpaunra
I'aptlerlna [41 ncrocpeilcl'BerrHo orpoBepraer r]llelcrar]JreH-Lre o 1'opr,ro?rierrrrrr,
Tart T{ari rra ucr,1 rronryp II" r,rN{eer /IBa Malrcr,lt,ryNra*. Cro, paaynrecrcrr,
HIlrtaH HeJrr,Str o5:sncrrffrr, nenpcpbrBlrrrrM 1'opN,rr))r{erurelr. BsrnoA o roM, rrro

* 3aar*,'Irl, qro 1r IItl clrcr{TJ)orpa}nre N[cl)iucrra tiollryp lIa r.rtrcel,, tro]rrrl(rlrrorry, rrlru{L}
71r]a r{ar{cr{rryrra, xorrr mopoi.r }ral{c r,rlryrr nr,rpalncrr ora6o.

6.V



HoplycnyJrflpHLre [orona, BbrJreraro[I[e I,t3 (Jo;trlqa, IrMe]or lrupoxnti ctrenTp

c rr op ocreri, rr I.lI{HqIIr[a Jr], Ho n a ir{eIr.

I{onl cnopo r{cxa}IrBr\,r noa6yrxreunr 6a,rruepoBcl{rrx llrulltf B cnenrpax
trorrFIpllhrx cunutrrl BLIflclreH, MoE{IIo IrotrLITort'cf ouerII4?b ItoHqeHTpauulo

aTo[,roB Bol{opo[a Co,r]Herr[oro upol{cxo}r{AeHIIfl tro Ha6JIIOAaeMort rurreHCnrlto-

cur Ho. I4ueeu coorl{orrrelllTe

r: *[ rrr rrr v.a2d.s : * @tv.* [ rrvr as,
So So

(5)

rl{e l,IIl u 11/] - r(oHUerrrpaUrrr ((coJrHerrrrrJx) BollopoAubrx tt'r'o[{on f{ ['Io-

Jrer{yr aerrrnoi.i amror:{epr,r coorBCTcTIlenrrc; /zv - oHeprrlfl I{IlaHTa H*i oz -
erprlten'runrroe ceqeHrre noa6yrrr4ennfl arolra RoAopo[a croJ]I{IroBeHr{eM c MoJre-

rtyroii eeruuoi,r arlrocrpepr,r, rtoropoe x{LI trplrMerr paBHLIM 3'10-18 clr2 - rta-
r{crr}ra JrbrroMy BrraqeHlrro {}rufiuur,r noe6yxrgerurs 3-ro ypoBHtI aroMa Ro^o pola
eJrexrporrrrbril{ ygapoNI. J3 4etYtcrnnrelr,lrocrlr, B CJryqsg Coy4apeHl{a c Tfl}r{e-

Jrr{}rlr qacr}rqar{r{ o2, rroDrrilrrNlorry, MeI-IE,IrIe. V - cxopocrl aro['IoB BolopoAa,

Iioropyro nrbr rrorolr{rrrvr paur.roli 1000 Hlr/c en; J6- rruninfla I'paHtlqa Br,Icorbl cBe-

rrerrr,rfl, l(Jrrr rioropoii ripruelr BrrarreHrrc J 15 rur, Izlueutlo rraT arioii IIJCo're na6nro-

AaJt rroJrflpl{oe cllrrIrlle fap'r:lei'iir, rlro c.rtel(yer lr3 orlrcaltlru ycnonrlir ero na6'nro-

4euzrZ I41.1-trHrerrctrBHocrr Ho - MbI trplrMelt pannori 3't0-4 .*r ..r.H*rr*
B [/r] yHacuBaercfl, arro uHregouBrrocrr, 6r,rna npuuepHo ranaff ]fie, r(an tr trrr-
rencrrBrrocrr, Ba[peqennofi nrnzu HtrcJlopoAa I 6364, B ro BpeMfl xan na6nro-

,qaBrrreecfl florrflprroe cv,fl:or,e 6ruo ylrepenuoft znreucunIrocrtr.
flolar'as it/fl dS :4.70rs cu-2, uatlgeM, qro trcnorrar HoHueHrpalltrf

BoAopola [H) : 1 cn-s. Xors ara or{eHxa Irocrrr opr{el{rl{poBoqnblr? xapax-

Tep, [opafloH BeJrI{qI{HbI ItOHIIeIITpaqtr[ coJIHeqHbIx ltoplycHyJl lloIyqaeTcfl
n paBr{Jt rrrrbrri . Heo6x o[n[Io BaMertrrh, qro ournqecHutl M erolt onpeAeJIeEIIfl HoH-

ueHTparlr{r{ reoarrrrrB r{Erx noplycxyn lo Ea6rro[eHHr,IM BHaqerrzfl t\{ uIITeHctrB-

Hocru nustrr Ho B crlenTpax rIoJrfpIILIx cvflHwfr" ropagAo 6oree toueu, ueu

Apyrrre (naupunrep, tro trHreI{CtrBHoCTI{ MaIIITTIIrIX BoBMyuIeHIIrt, Clt, MOIIO-

rpa{lrro tleunrena-BapreJllca It4l), VtouHelItre sHaqeHufi at]r{eltrunuolo ceqe-

nrn noa6yrrrAcHl{fl 3-ro yponur Bo/IopoAnoro aroMa cToJIT(HoBeEwttMW. c MoJlc-

HyJraMrr Bo3tryxa (uto r,Iomno cAeIIarL n na6opatopublx ycJloBunx) z l4sMepeEI{e

a6corrorHbrx Bna.reHuft rTrrreuctrBuocrrl AJrfl r(onxperublx cwnr.ufr. troaBoJrrrr

coBeprrreHHo yBepeuHo otrpeAeJlflrl, rorll{yrc BeJItrr]I{Hy [H] Amt pa3iluqHblx

cttuuir. 3r:o llonter IrMorr, 6olrruoe I'eo(btr3l{r{ecHoe BHarleEtre.
' Itonu.recrBo Drreprlrtr, rrorralaroqeft c florortoM cornerlHhlx trporouoB B 3eM-

nyro aruocr[epy Ba eArrHtruy BpeMeIu qepeB eAuutrqHyro tr.rrolqal{Ry, 6yAer,

OTICBtrAtIO, PADEO

o _mVslHl _ 1 1p".- - cuzcex '

rge Mbr rrologrr{Jru V : 108 crt/cen, tVl : t cnr-3, llro coorBeTcrByer'

HaH y)fie ytroMI{HaJIOCL, IIOJIflpHoMy cEflHtrIO yuepeunofi trIITeEcUBHOCTI{.

Ilorontuu retrepr,, qro B CBeroByIo auepttrrc trepexoAl[t ljlq aueprtrIl troror(a.
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(lor."racno Po4r,ronony [15], ocuonuoe rro,rl,rtlcc'r'Ro r{3JtyqeHl,trr rroJIfIpI{BIx c}rfl-

truii rpuxo,qtrrcf lra 6nuarryro uu{paxpacnyro qacrrr crlexrpa, I,tl{Terrcl{Brrocrlr

rrcrropoii, colJracrro [15], n 20-30 paa 6olrure, qeM n eelcrror,i Jrtrnlrrt, n 6yler flna

noJrflplrblx cunnnli yuepeuuofi rrrtrerrcl{BHocru noprlAna 5'10-2 a;t6#p,.lrr*
Tor4a rroron B(,ex Br{iloB uaryqeuril rorlrlplroro ctlflHmrr yrrlepenuoi'i I{IIrcIr-

rruuHocrr{ 6y/Ier uopnnr,u ffi, r. e, Aocratto'ruo 6,rtrleox n 10% or .8.

3ro.r pac.rer Hat,irrrAHo /{oxa3r,rBaer, rrro [IcrotIHrI](oN{ clleqeurrfl ttoJlflpIIBIx

cnsuuii rIBJItIercfl Ittlllerl[uecl{afr SHeprufl qacrrtu B Irorone.

Ecrecrsenno olHIIIIarL, trro IIaPaIIY C RoIlopoAo\t Il seMlIylo arUOC{epy

uTol)rarorcfl r{ llpyrfle aToMr,r coJrHerrHo|o trpotrcxo}HAenun. CorlracHo l.rccile-

11ouarJr{flM Mycrenr [16], u cornerrurrx noprycl{yJrflprrhrx troroxax I{oit}n}ILI

[puCyTCTBOBaTb ],IoHLI HaJIbI-{tr{fl, I{OHIIeI.ITpautrfl I{OTOpLIx AoJI}ItUa COCTaIIJIflTL

lre Melrbltre necltoJlr,Hr{x [poIIeHTo]l oT rtoHllclrTpaUuu trpoToHoB. Stll uoutt,
Tan lr{e HaH r{ nporonr,r, n Beuuor)r aurocrliepe IoJr]I{HLI 6rtcrpo nefirpanlrao-
rraIr,cfl. Vqlrrrrnas Hr.rBrrr{iA rloreHqua,r nos6yrnlcnnrl pcBorIaIIcllori JTIIHI{Ilt

riaJrr,qtrfl ),4226,7, r{ro oco6eHHo cyuecrBel{Iro [prr coyAapeHlrflx c rrI]r{eJIbIMr{

rracTl{qaM[, cJIeAoBaJIo 6r,r onru[arr l{aJrtrrtltr{fl nanr,qnettoii cMrlcct{}l B cnctirpe

IroJrrrpgr,rx cwt;it, fro l,rlrrcrrcllBr{ocrt4 B IrecltoJtr'Ho paa Mel{blxeli, '1gv lJo, no

Bce IRe ua6,rroAaenror,i.

f(erlrc,rnnrenbHo. corJraoHo rcoprrrr nu6pacr,rnauufl reoaHTIIRIrr.Ix ItoJltly(:-

liyJr r.r3 Connqa, pasntttoir X4ycrelelr [16], I,Io]lIr I{aIhIII{fl, nrr5llacsr-

rlaex{rre r,r[:r &nrrrtsrrLrx o6lacreii CorHua uo]1 [ci.icrB],re]I c.eJrertrllBlroro 0I]0ro-

Uoro [aBrer{r,rfl, yBJrenaror c co1ofi rtatnllr,rii [o HecltoJlb]ty Aecrrlxou llpolo-
rron. CtregouareJrL,rro, 1l scN,ruoi,i aruocrliepe Itolruclllpaqnn 6nrcrpr,rx aroMoB

ItaJrbIII{fl COJII{eqHOIO IIpOI{CXO}Hi{e}IIrfI AOII}I{IIa COCTaBJ.tfITL ]lO BCTIHOM CJ.ly-

rrae rlecHoJrJ,no [porle]rroB or Kouucllrparlllu aToMoB BoilopoAa coJ]HeqHoro

npolicxolr{llerurn. Tan nan: a) rroreHur{aJI Iro36yrtlleEI4rr Jttrurtfi 
^ 

4226,7 oltoJro

3 a. n. (r. e. t opaa4o Mer{L,rre, qelr y Ho); 6) ara ruruua truJrrlercrr peaorrartcuotli u

g) rtltuetu.recrtafl eHeprr{fl, rlpr{xo[flrIIafIcf ]Ia oAI{}r aroM r(aJrLUufr, oqel'Ib

lleJrrrrra - erlirllcnrr,lrrrroe cearerrrre noa6yrnileulttr ee coy/{apeIII{flMI{ c x{o.[eltyJlaMn

allasgiliepr,r Ao,tllrillo 6urr, lltt llcflItoM CJlyarae, B IIecItoJIbI{o paB 6cllr,nre,
treM v I{*. B crrexl,pe rroJrrrpHr,rx outuui,t rra6;rrcgarorcfl IIBe Jfilqrufi: )' 4226,3
y ),4,218. fIo [3erap.rfy, uel]Barr oro]It[ecr]rJrtrcrcrl c 6leIrAoi.i goyx ltuuuii, trPtr-

IraAIelr{alrll{x I{oHIr3I{poBaIr}IoMy u Hefirpa.xbrloMy aroMapIIoMy a3oTy. O4narto

aro orolr{[ecTRrrcrrue BecbLra cor{I{}4TeJILHo. Itart aTo cJlelyeT EB aflarn3a cleH-

1,poB 1roJrrrprrt;rx cunrurit r lru{rparrpacrlort o6nacrl{, u creltrpe troJrflpHrlx crrf-
ywii yutmil 1/II Boo6ule rrer, a Jrr{Hur NI 

^ 
4224,7 [oJI]I{ua 6r,rrr oqenn c,na-

6ofi. IIe racx;nro.rerro, rrTo Jir{Hufl 
^ 

4226,3 flBJrflercrr pesoHar{cHoft nllulrefi

rraJrbrlrrfi, Ea6ilIOAaBuei,iCg peougrqeunoii ]r MaI'HI{TI'IoM 1.optr3oHTe. ,[pylyrc
"rrr{rrr{ro, },.4218, Berapll oro]r{AecrBJrfler clroJlocoiiBerapAa-I{aulana (0,12).

i)ro oroni4ecrrJrcr.rue, rroBr{Arrr{oMy, ralur{e Herrpalrl{rbI{o. O6paqaer BI{l{MaIr[e,
qro B crenrlle rroJrflprrr,rx crlnnuit ara ,rr[Hl{fl ropasAo rrnrelrcl{Bllee ,iq]yrtrx
rroJro(1 l3erapna-I{arfJrara, l,rcir{11y ?cx{ ItaH B c[eltrpe uoqlroro ne6a e'loii uo-
jrocg cor3gcx{ rrer. J3olrnrolnrro, sro B crol{ cryqae IIa6JrIoIIaJIacE pe3oHaHclraE

Jll,lrII{f.t ItaJIL[!1r1 l] 1\{ar.HlITIIOI\{ SeIII{Te, oTqel'o IIjII{Ha ll0.rIIILI ee cMecTtrIlacb
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n {uoleronlrli Honer{. }tax rratecrHo, y HaJrr,qrrfr ecrb errle 6onee r.ri,ranaii
ypoBerrr,, ncxognr,rr,i npE u3ryqerrr{n r,r}rrepnou6unaqlronuoii nzuutr }. 6572,8.
oAnano ctrira ocqrrJrJlrropa y erori JrrrHrrrl oqeHr, Maila. Couacuo rlpono{rery
U7 l, o:r.a MeHr,rue 'reM 3.10-5. 3ra Jrrrr.rtrrr 6yAer raclrrbcfr yAapaMrr Broporo.
poaa. ,I[pyrue ypoBrrr{ rrMeror 6onee abrconufi uoreurluan nos6yrxAorlufl r{,
xpoMe Toro, He flBJrfroTcfl pesorraHcrrLrMn, rrro trprr BCex ycJroBr.lflx yMeHb-
ruaet a{{enrtrBHoe cerleHtre ooa6ynr4eura. flpn coy/Tapearrfrx c MoJrenvJrar{r{
Bo3gvxa ouu 6y,,{yr noa6ynr4arr,crl ropaBAo pexre. Fleo6.{o{laMocrr, Ha.r[uqIlfl
I{OCTaTCtqHOIO qrIOIa sTOMOB I{aJIr,qI{fl B IIOTOH0 CO,IIHeTIHL,IX HOptryCI{\rJT, IITOp-
raroq[xcfi R BeMH\iro arrr,rocrfepy, B[rAHa erqe tri] crreAyroqeto o6ctoflrenr,orBa.
Vrnosoe pacc.ToflHr'Ic 3oIJEI Mar{crrua;rrnoii ucrpeqaoMocrrr troJTrrpHrrx clrnlrurri
or Marrluruoro rIoJrloca BaB[cIaT, corJ]acrro reoprrr Illtepnrepa, or y/Ie.[brror()
BaprrAa rr o? cnopocrr r{orroB. Pac.rerr,r rona3brBaror, qro ]Itrrrr rporouon,.
[Rl{mylUrrxcfl co cHopocrtlN,Ir{ 1000 n 2500 Itu/cert, pa71rlvc BoHBr r{ar{cr4r{alrr,-
uoi,r Bc,TperraeMocrrl troJrrrpHLrx cnxnnfi cocraBrrl 6o8 n BoG coorBercrBeHuo,
'Io,rrrxo trItorollbr c onepruer,i n 50 nrnn. e. n. 6yryr orrJrosflrr,cfl Mar.rrtrrnhr\,r
[oJIeM ileil{Jrlr ua 22"r.rro 6rRgxo H na6lro4aer{oMy BrrarreHftro vr.JroB(]rc paAtry-
0a SoItEI troJttrpHBlx cttgttuil. llorr,r irte I{airr,rlrrfl, I{Br{}r{vtrllreoFr co cHopor-j.r.rrMr{

J500-2000 xlr/cett, 6yryr orr{Jrol'Iflrrrcfl Mar}rurH6n{ rorel{ Be}r.rrr{ ira Hy}rinyro
BerII{tII{Hy. TaH rtart HtrHeTttqecHaFr cHeprlrfr iroplrycr(Vir B Iroror(e ecrl, [rcrorr-
HEn CBeqeHurr noJrflpr'rrrx cr,rsrrufi, to na6.rroAaeMoe reorpa$ll.iecr{oe pactrpe-
AeJIerIrro rIoJrtrpHhlx crlnnutli vHaBbrBaer, rrro ocgorlILrM rroorrreJreM aHeprrrl
B r{opuycnyJlfpHoM lrorol{e flBJrflrorcfl He rrporonbr, a 6oriee rfl}fieJrrre rtacrrrrllt:'
troBnAtrMOMy, trOIIhr -r.{aJrlrur{fl vtll{rbluafl, qro Macca Ha}}(,[oj-o aroMa HaJrbllr{fl
r 40 paa 6olrure Maccbr HalnAoto aroMa Bo[opofia, uafi,rlerr, rrro noHuerlTpa-
qtrfl aroMoB r{aJIbqtrfl B rrorol{e [oi]]Hrra cooTaBJIflTb He Mel{rJrue 5-1A%
HOHqEIITPAIII{tr ATOMOB ROAOPOAA, qTO IIAXOIIVTCff B COTJTACffII C PESYJIbI.ATAMI,I
A. P. Mycre.rrr, Horopr,rc Mhr rrcrroJrhaoBalrtr Br,rr[o.

llpelcran.'raercn IlocrarorlHo o6ocuonanurru, qro troJrflp[rbre (,urrHL.-n,

Horopble qatrIe BCero ua6nro;larorcf oltoJro Marrrr{rr{hrx [oJrrocoB, o6saanr,r
cBotrM trpotrcxoEtIIeIrI4eM npo'rouuoii rroMtrouerrre rroplycHy.rrFrpHr,rn rT()-.

TOITOB.

Oxouqarenr,rroe pellleulre BoIIpoca o r{aJrrrqur xa.rnquenori aMrrcccr{rr B

ctrelirpax noJIflpHEIx cnnr.nti rpe6yer, orreBuArro, cleqrrairbrrbrx Dr{(:rreprr}re}r-
TaJrbHErx uccJrellonautrfi .

$ 3. O MDXAHI,ISME BO3EyII{IIIHIITI CBEttDIIUfl IIOJIflpHbIX- CI,IfIIllrr

Auatu a ortroc,trToJrblrr,Ix nrl'reucrnsuocreri paS,rruqHhIx JruIIr{1-I Lr ro,rroc.
B crrenTpax [orapHbrx crgrrnii ITonatsr,rlaer, rrTo [peIJMyrrIecrBeHHo eoz6yrx-
[arorcfl ypoBrltr c H{,6oilbnluM rlorqHll]ranorur uo,:6yxi,rleHrrtr. B .racruocr,n, ec.,Trtl

yqecrh 6o;rsru1'ro [poJlor]rilrreJrr,HooTr, ]firrBrrr'r aroMa nr,tcJropo/Ia n lreracra6ulr-
EoM cocrorrtrwwLDr(racxo.1rlou flpr rarvq,-)urrr Jrr.iur,rri ).r 6:]C0-63ti3), ncneg-
crllrre qero yAapBr BToporo poAa crarroBrrrcfi BecL[,ra er[..[enrnunr,rl{rr, To rrr{ctrrr-}:.

noa6ynr4enlri:r vpor:un lD, 61r!,er Brraar[TeJTtHo 6orr,ne rrrr0;ra r:o:6yar4eunii
ypoBHFr 156 (r,rcxogrloro rrprr rr3JryrreHr,rrr Jttrntufi I 51j77). Dro o. o6errro rrrrro.
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BrrAHo B cilyqae ctrerrrpoB noJrgpHlrx currur.ft 6omruux rbrcor, rAe ponb y[a-
poB Broporo poAa, troBaAr{MoMy, yme lresHaqurerbHa. B srrx cneHTpax

AoMr{Htrpyer HpacHarI ItnHUrl . flplIne4er,r Apyroi{ nptrMep: u}IreHc}4BI'Iocrb

troJroc uepnofr rroJrox{trTeJunort cucreMbr rloJrenyJrr,r aBora (noreuqua;t noe-

6yrnqenlra 7,35 a. n.) ncerga 6oJmutc, .leu ur:oporl (uoreuqra;r noa6yrx4enua

10,96 c. n.).
It oruu xopouo r{BBecrur,rN{ npltMepaill Heo6xogr.ruo Ao6anlrrr elrle o,xrrr.

L(aR sro cire4yer trB aHa.rrI{Ba crrertrpa rIo,rIflpHEIx cunttlr,ir n 6ruanofr zur}pa-
Hpacnori o6lacrv. roryqeHuoro flerpn [5] u Mer,inenou [6], B roirflpurlx
cmfl:ortlx ne nol6ymlarorcfl ypoBlru aroMapur,Ix TtrrcnopoAa rr anora c frorelr-
r{r{aJroM nos6ymgeuur, rrpeBr,rmarorlrrM 12 o.s. tr{a panpeureur'rr,rx nruufi HrcJro-

po.ra trptrcyrcrByror roJrbno gre nn{panpaclrble llrlt:rzrr 
^l 

7772 n 8446,
y Ho'r'oprdx trorerrru{a,rrbr noa6yrxgeuufl Harlr{e}Ibrrlue (10,69 a 10,94 e. a

coorBercrrlennn)* "

Jluuuu 
^^ 

6454 n 7254,5 c Hecrroit,r{cr 66;rr,rurun BHaqeu[Frl,rtr rroreuq[a-
;ron noa6yrnAer.rlrfl, cor;ruclro [6] , n cuexrpe rroJJflDI{hIx cvnunir orc.yrcrnrllor.
Il[nTerrecuo, 'tro na1pa? noa6ynrgarorctr Ar]a paaperxeHnr,Ix ypoBlrrr c caMbrilrII

HrrBnlrMlr norerrqraral,rn noa6ynr,tleHlrrr, r{oropLre rorrt'Ho ecri, y aroMa EitrcJTo-

po,ua. I'panuqa, ;1o noropofr noa6ynrgarorcn ItflcJIopoAHr,Ie ypoBHrI, ,roBotribrlo
pe3rra.

Xorn nnlrnrd aroMaprroro aBora n urrrfpattpaclroM ctreKTpe rroJirrp]rrux cr:fr.-

rtEI'I u aHa.rrrenbHori crelrerrr 6rreugnponarrr,r, coBepmeuuo aHailortrsHafl
naprr{Ha Ha6Jrroilacrcrr I{ B pror\{ cryr:rae. Cor,racno Meirr:eny [6], nunnn aro-
Mapu()r'o aaora tr B2tG (uorenqnan noa6yxpeuun 71 ,8 a. a.) npacyrcrByer
B crrexrpax troJrrrpHr,rx cnaurrl, Melr{,lly reM nalt ilvtxvr }'\ 7423, 7442 u 7468
c Hecnolbno 66nrrunnrn rroreHq[anauu noa6y?r{EeHl{rr orcyrcrBvlot. Becrua
RepoflrHo trpmcyrcrBr4e Jrtrn\{v I8680 (uoterrqnan noa6yxr4enrfl oItoJIo 11,8 a.n).
CJregonarenrno, rr B ory(rae aroMapuoro aaora nolpnI{ noa6ym4arorca [Ba
caMrirx rrI43I(Jtx ypoB Hrr.

f(an uasecruo, Berapfl oro]r{AecrRr{r 30 cra6ux avwccmit s 6onee Kopor-
noBoJrgoBoft rracrfl cilexrpa c pagJrtrrrEr{M[ pagperxeHrrblMtr trepexr]Aawv OI,
17 c:nalwx er"tvccnfr - c I/I n 6onr,ruoe qECJro elruccrri c paBilEqHDrMI{ uepe-
xoAaMu OII, OIII, //II n /[III. Befirc, Meccu r,r flrpo [1] ynaaanr ua
coMErrreJrBHocrb groro orolr{[ecrRrrenzn. Conepme]ruo ]retroI{flTHo, rloqeMy
cna6rre Jrvrnrrfi yHaBaHHr;rx aror{oB rrpncyrcrByror, a o.reHl, crrJlbHr,re, HaH,

EatrpuMep, OI ),), 391t7, 6046, 4233, NI ),\ 4L70, 4151, 4358 r{ r. tr.,
orcyrcrByror.

* O6e arn Jrrrglrr'I yBepefiiro oro]r{/(ecrrJrflrorcrr rra cneltrporpar\'rr\{ax I{aIt lletpu, rari
n Mei,inera. I(poue roro, Nlefinelt oro?r{Aecrr;rrrer cna6yro aM}lccrro y },7992 c nepexoAolr
3P-3D'(r{cflopoAa. florcrrqraar noa6ym4erna y orot ruuran BaMerrro 6onr,me - 72,5 a. n.

Creilyrolqlre ypoBrrrr 3,S', Rart orr\{eqaer Merlnen, ne noa6yxgarorcx. Hencuo, noqeMy Ea

crrer(rporpar{lre t\{eiise:ra rrcr JrrlHrrr{ ),6525, rroreHr.{ra;r noa6yxrgeniln Horoport 12,2 e. n.
Bpng nn ara Jrr.rul.rfl uomer 6neu4r{por}arr,c[ norocori (7,4) 

^ 
6515 l-fi nonoxrzreur,uoii

ctrcreMrl aaoTa. floorolry rf6l craBlrll rroA coMuerrrlc oro)r{AecrtrJ]er{rre yl{aBannoft. lm:ovr,.
Ilyxruo, oAlrar{o, rrMerlr B Br,IAy, qro X,Ier?rren na6rrola:r rrcltJrroqr,rreJrLuo cr,rJrrruoe rronEpuoa
cvtFrrtvte, rAe yciionrrn noa6yxrger'urn uorrn 6r,rrr neo6r,rqurl.
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'V.lntrrnas 
uocJleAHtre rrccJreAollaultr e nur[panpaclroi]l rracrtr ctreHrpa tro-

.rrrrprrbrx canumi, ora rpyAHocrr, ycrpaHflercrr can{brl{ paAr{Ranbnrrlr o6paaou.
Oronr4ecraneulre Berap[oM cJ]a6brx aunccui,l [o.rr[p]u;rx cv.ruuii u nuqunrori
rracrrl crertrpa c Jrlrlrrrua OI ,IYI lr r. lI. rronHoc'r'Ero r.rcuepno*. B ycnonlrax
rroJrrrprrbrx cmttuir, noa6ynrgarorcrr roJrrrr{o caMr,re rrr{BrtonoJrr,THbre paBperueH-

IItrIe ypoBIru, npI{ [epexoAax c ItoTopblx ]11 I{l]iryararorcfi JtIITrIrv 1 pactroJro}r{eErrBre

n 6ruaHorl uu{panpacnort .ractn cuertrpa. I-Innaxoro rraJryqgs4n r{or{rr3oBan-
Irlrx aroMou HrrcJropoAa I{ aaora B cner{rpe rroJrrrpHr,rx cnnHuirj ne.na6nro-
IaeTcfr,

Olnaxo rpeACTaBJIeIII,Ic o rotrr, aITo Il [oJTflpr{r.Ix ctrflHr{flx npelrMyrrlecrBcr{-
no eoe6vmAarorcfl I{trBr(oBoJIr,THLre ypoBHrr, HaxogtrTcfl B peBHoM nporlrBope-
qurl c ua6nro4aerroft 6onrmoli Irr{rer{crrtsHocrbro rroroc orpnrlarenbnoi,r cucre-
x{r,r MoJrexy;rrr aaora, a ran}ne BHoBL orHpr,rroi,t cr{creMr,r A2Il - X2X ror,i
,nc MoJleltynrr. Bonr,urulrcrDo rrccJreAoBarerei,i c.I[taeT, qro orpr.rqareJrblJafr
cr[creMa roroc (upnna4nerrtaruafl uoI{IrBoBarruorl lronertyne aar-rra) rloa65,rx4aer-
cE,rB ocHoBHor.o cocrorrHlrrl nefrrpanrr.rorir lroneny,n[r aBora rrocpeAcrBoM
aJrexrporruor-o yllapa t1]. B aroM c.Ilyqae norerrurar noa6yrngenra 6y4er
18,66 a.8., r. o. Brrarrrlre,rloHo 6o.rrrue lrorer.rrllraJra noa6ytngeunru nropor,i no-
.rrolrtr{TerrrrHoii cucrennr,r lroJroc r{o;ireHyJn r aBOTa, xoTfr rrocrleArrgs oTrrocrrre.rrs-

so cna6a. ,Idpyroro MHerrLrfl;Ieplilarua Cnnnr-c f2] lr Melinen [6], rroropbre cer{-
Taror, qro orpr{qare.rrbHaa crrcreMa uoa6ytri4aercn cJreHrporrHLrN{ yilapolr c

rroHrrBoBarruoit uonenynori aaoTa.

Paccnaorpulr cHaaraila rrepBr,r]i l{oxaHI,IBM roa6yxgeulrn. Cyrqecrnyrorqrre
reoprrrr cBeqeuufl rroJrrrpuux c',wswii - Belapra lt8l, Mr.rrpa [19] r,r rp.-
trpe[[oJ]araror, rrro ocHoBHhIM rrporleccoM noa6yrngeura B rroJrnpulrx cr{rrHtrflx
frBrrfroTcfl r.reynpyrr{c cToJrnEoBerlr{fr cBo6oAHr,rx aJrenrpoHoa c MoJterryJraM[

a3ora. He uolner 6r,rrr, u pevu o roM, .rto6rr DTr{ BJter{Tpourir frBJrtrJl.lcb trep-
nr4rrrrhrMlr, (coJrI{eqI-rbrMI{D ltopnycltyJlaMtr - oHE 6u aaropuoar{Jrucb errle B ca-
rubrx nepxHrrx c.rroflx aeunoft arnaoc{epr,r [13J. ,(axre ecnla 6t,r aroro ropMo]r{e-
lirrrr He 6r,rno, ro [prr cnopocrlr 1000 nu/cex (raxan cnopocrr, cJrel{yer r43

ria6nrogaelroro ila[a34r,rBaHrfl rloJrrrpHBrx cvgttvit tro oTrrorueur,rro H loBMy-
ularoutrM coJrHearHbrM nuneuuanr) trx Dueprtrfl (orto.no 2,8 a. r.) 6r,rla 6rr couep-
rueHrro HeIocTaToarHa. Ecnu rne Srrr SJrcltl'poHr,r -- npo^ynT6r rroHrrsaurrlr
coBtryxa rrepBErrrrLrl{u rrrEreJ]hrMI{ ((coJruearrrhrMtr) nopfivcr{ynaura (uaupr.{Mep, trpo-
rouaur), To trx erreprua 6y4et raltlne HeAocraroqHa. I{aH l4aBecrrro, BTopllq-
nr,rii gJreHTporr, o6paaonanruurtcn trprd croJrHHoBcrr[rr MoJreriyJrhr BoBAyxa
{.r Tfl}fieJror,i qacTtrrlei{. JIoJIE{er{ [Merb cnopocTb, rre flpeBrJrrraroqyrc y,qBoeH-

Hyro cnopocrr; yAapflroqerf ratnelofi .racruurr. EcJrra, EatrprrMep, cr{opocrrr
aroMa BoAopoAa coJlHerruoro trpotrcxolrueulrr 6yAer 1000 nu/ceH (oro - necr,-

Ma Beporrrroe BlrarreHtre, cM. pa6ory laprnerirr{a [4]), ro arreprr{fl BTopuqrroro
sJrenrpor{a 6yAet eane4oMo rv,c}rbrrre 71 a.n. flonnocrsro otrpoBepraer rtrrroreBy
o uoe6ym4eHr{tr orpr{rlarerr,rrofi crrcreMr,r aJrenrpoHHrr[r ylapoM c ueiirparr,-

{' 3a oAuurr RoBMomrrLrr,I rrcxJrroireu}rell ), 1iB2 8J'o 
- 

3P, noretrqlail uoa6ytn,4errr.rn

ortolo 12,5 o. s. Era JrrrHl{rrlIoJI}r{Ira npr.tcyrcrRonarr Ir oneriTpc cr'r,rrBr{r,rx rroJrrrp]rrJx cLtnrrr.rii,

ccflr{ oro}r{l{ccrRJrerrr'rc Meilnenou rurrrri ),, 7992 rpanrrar,ro.
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Hoii MoJleltyrofi aaora lia6JrloAaeMr,ui rlarr orcyrcrBtrrr paaperxerrHhrx nrrrrrlr?
ItlrcJropo{a rr aBora c rro'r'errurranolr r;oa6yliAer{r{a 6olrrue 12 a, s. - }reJrr,Brr

ce6e npegcraBtr{rr,, .rro6r,r ypoBeHb c enepruefi 18,66 a. B. r{HreHCrrBrro B03-
6yrrt4arcx, a or.poMHoe rrtr{cJro yponrrerli N u O c ropa34o Me}rbrur{Mr{ rrorer1..

rII,raJraMn noa6yrn4enufl coBeprxeHlro r{e nol:6ym4arocr.
I'nnorcea o toa6vlrtgennlr cprcrer{ A2E -- X2L (orpnqarertuan) Lr

,1?It - X2X (uei,inenoncHan) coyAapcnrlaun cuo6ogrrbrx orlenrpolroB c tronlr-
BoTJaHHDIMn MoJJeI{yJlar{lI Taltx(e He Br,r,qep}rurlaer r{pr{Tr.uur. 0ro Mo}rir{o fror{a-
Barr,, ecJru rrccre;1oBarrr r,roHr,raarllro B rroJlapr{[Ix crrflrrrrnx. B trpe,qbrAyrrlem

naparparpe MrrI Br,IarrIcJrI{JlIr r{or.irle}rrparl}uo U1] sonopo4rrirx a'r.ouoB coJrrreq-
HolO [potrCxo]r{AeHr{Fl rlo Ha6fllollaelror,f lrnreucr{BHocTr{ ilfitrvfi IJo n cnentpe
rloJlflpllr,Ix cugnr.rii. I{onn.recrno orreprr,rtrr, rroropoe BMecre c errMIr qacrrrrlaMr{

Irooryrlaer rrepea e[r,r]rr,rrrrryro flnox{aAr{y aelrnoi,i aruocr[epi,r aa e]urr.r[rIy Bpe-
Dleur, 6yAet panno llzm[Hl23, r4e I/ - crtopocrr, rroprycnyn, flonaraa,
uro Bcfr 3Ta BI'Ieprr{fI Tparxl'cfl rra Lro}rrraaqtlro aroMoR I,1 N,ro.lrel(yJr aelrrroi.i arl{o-
crpeprr, u crltrTafl, qro lra egzr-ruunrrii aHT rroHrr3arrr{r{ rparrlTcrr B cpe[]reM

I u, lrr,r JrerHo nal.i71eu BepxHroro rpau[uy IIJ]rr cpe/IHero qucJra rrap rronou,
o6paayroulerocfl B e/{nrirrqe o6rerl,ra Ba eAr{}rlrqv BpeMeriu:

r m.lHl.Vs
2x'L

r'lle L -- rrrlcora o4rropolrloi,i aruoccfepr,r rra]I rl,r?r{r{r{l'r ypoDrreNr rro,rrrrpuoro
cntrLntr. Ilc:rr:,l- UI) : 'l cm-}, V : 1000 r5r/1;e1, i: ZO c. t., L: t0 rtvr,
to I : 10a cnr-8 cen-1. Ecnra a -- rtoerfr[lrrlrreur pcnoN{6r,ruar1nrn, ro eJrer(rpon-

rrarr r{oliqerrTpaqr,rfl rrpl.r r{ourrBarIrrou}roM paBrror}ecrrr.r 6yAer: n": l/ t la.
Ilo,naraa, qro a : 1O-ccrl-3 e crt-1 (rir,uuprrsecltoe 3rrarrern{e Arrr cJrorr Z rrovr.x,r),
lrar'.igclr, tITo r?e : 3. 106 clr-3. SaMeruu, rITo LTorlrd3aIII,roHtroc paBIroDecl{e

Aocrrrraercrr /{oBoJrbEro 6r,rcrpo - 
rrepoa }recxoJrLrro r{rrnvr.

Ifpocrellrm oa cy7tr,6oi,i arrrx tsloptr{rr}rrrx arenrltor{oB, oHeprufi Ho,r'opbrx
lrelltar rl rlpeAerlax 1-L2 a. u. Ouu 6ylr,vr rlcrrbrrElBarb paa;rrrqr{oro po[a cro,r]K-
IroBeIIrfl c au,rocrlrepilllNrtrr qacrrruaNrlr, RCJre/ICTIluc r{oropr,rx nx crreprr,rn 6Srltct
yrrelrbrrlaT6 cfr ,

Vnpyrlre croirl{IroReH}rrr c aroMax{r{ r{ MoJrertyiraMlr a.rnroc{epbr coBep-
rueHlro neo{ir[exrr,rurrlrr rI3-Ba 6o;rlrrroro pa3rurrlrfl .B Maccax eJrerrri)ouau 'rrrmc-
Jlbrx qacrlrlJ, I{aH narectno, [pI{ Tar{Irx croJjltlrol]errl,rfl,y Mar(cI{MaJrT,}rafr

lloJrfl SHeprr{}r, r{oTopyro Jretl{afr rracTI{IIa ,ro}rieT IIepeAaTr, Tfr}rie,o,,-r, purru"f; ,

I,l\e mL- Macca 0rerrrporra; '44 - nrroneriy,rr,r. IJatplrtrep, npl, cToJrr{}ro]terr[]r
c MoJreI{yJJori aaora SJreHrpoH Mo}rrer eit nepeTlarr ne 6olrlre qell 7.10-5 cuoef.r
aHeprrrl{. 9temrpony rpe6yercr orioJro J0000 y[pytr{x croJrrrrroBerrnr,l, uro6rr
trepeAarr, MoJreHyJraM rr aroMaM au,rocr[epr,r cBoro auepruro. Mexr4y rex{ Ao-
cTaroalHo oAr{ol0 Heynpyroro cToJrr{rroDeHrrfl aJrer{lpoHa c aToMor{ r.rJrtr MoJre-
xynor?, .rto6u orr rroreprrJr BrrarrtrTeJrbrryro AoJrro cnoerir enepruz.

Tart ttart r{oHIIerrTpaIrI{rI Iro}rlraoBarrrrbrx r{oJrenyJr aBora rre Mo}Her rrpe-
Bocxo/Irrrr, noluelrrparlrro cno6ognDrx sJrenrpor{oB, ro U/r+l<3.106 cu-3.
Ecrn c'urrarl, qro arftpenT'urnrre ccqeHrrfl uoa6yirr4eulrri onctrrpounbrM ylapoM

(6)
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yporuerll 1J6 aronra fitrcJlopoAa rr ypoBlra ,4.2X uorertynu Af paBHr-I. ro orHo-

rtreHr.re r{HreuorrBrrocrefi .ruuuii 
^5577 

r{ rloJrochl 
^3914 

6y[er paeno

Issn 
- 

lOl An3914
7rn* - trlj ' u"rssn '

rl\e AzL- Bepoflruocrr, nepexoAa satrpelqeurroft nunur 
^ 

5577,

v - 
qacrora racflull4x croJIItHoBeIrEI?.

(7)

Tart xam Ha ralulx ur,Icorax HrlcJro]lo/I, Aailie R orcyrcrBlle cIIflI-IIIfl? yllte

troJtHocTbro [r4ccounnpoBaH, To eci]rr IroJlr:r&fr KoHueHTpar{I{rl aTMocr[epnrrx uac-

Ttru paBr{a 6.1012 cM-3, HoHIIeI{Tpaqun aror,IoR I{I{cropoAa 6yger 2.1012('rl-3.

,fianre ecJrri Arr,ln", -- fi tr"o oqeHr, MaloBeporlri{o l(Jrtr raHI'Ix ]llicor,

cM. [2]), ro r[ TorAa rrHrer{clrBrrocrlr BereHori Jlrllrlrrr AoJI]r{Ha 6r,rra 6r,rrr,

n t0a pa; 6onr,rue, qetr{ rroJloclr 
^ 

39L4, r{e}nly reM ltafi, corJlac}Io lra6;rloge-

Hrur[,r, o6e arn al{r{cctrI,I IrMeIor o4r,ruanourri.i nopagox r'IHTeIrc}IBIIocrrr.

Mrr ,votneu or{errr,rrb a{rt[ex'r'ranocrr o6cyrrtgaeMoro llexa]llrBrra toe6yxi-
J{crrrlfl lVr+ eqe rr ApyrrrM N{eroAoM,I{an yrre yHaBr;rBaJlocb IJr,IIIre, rnout o6pa-

Byer{r,re, I{ocraroq}ro 6r,rcrpr,re uroptrqrrr,re arrer{rpolrlr 6yltyr rellnrl oHellrt,rro,

B ocrIoBrroM, rrB-Ba rreyrrpyrtrx c?oJlrirror]erruir. ]rc;nu er[r[cxrunnoe ceqerIIIe

Tartlrx croJtrtrroBelrBfi {Q-rr cM2, To (BpeN'rfI perartcaqlrl,I)) r BToltIIaIIIolo o,rteli-

I'por'!a, onpelteJrEeNroe IiaI{ Bpex{fl, Il reqcllue r{oropo}'o oH trorepfleT IIoTITII

BCro cBoro grreplrrro, npll rtorll(eurpalllrtr n{oJIeI{)i,[ arntocr[eprr, pannoii 6'1012 ciu-3,

6yler rropfl/Ina 1.0-a cen. C;ne/Iosarenbtto, rtolrlleHrpaur{rl 6rrcTpr,rx BroprIqIlLIx
pJrerirporroB 6yAer nopaArta "I .t x1" cr,t-3, 'tr. e. Toro )i{e rroprrAlta, atro lI lioH-

xlellTpaqrrfl rreIlBI,IrIHr,rx rfllr{eJrr,rx qacrtr{rl. 1'ax Hax rtol.rrleHTpallnn lronot; -Air+

lloJrlr{Ea 6r,Im nrenrme, rrer\,r ne,ro \trrc.Jro roa6ynrgeurtii orpuqatelrr,noii crlcre-
lri,r crornuoBerrr{flMla gJrcrrrpor{on rr EoI{oB B e4lrl{trrqllolt cron6e Ba cAuHttuy
BpeMer{[ 6y4er: J.r.N2+.V.cZ ( 3.103 cu-2 cel{-1, n ro 1}peNla lialt, co-

rJracuo r{a6JIIoAeHr{fM, 3Ta Bertrql{Ha 6orlnre 109cm-2cett-l. O'renugrro, croa'1rt-

uoBerrtrfl rrepBr,rarrrrrrx rflneJrr,rx rropnycnyJj c trIoIIaMIr raltll{e uea{rferrunrIIJt.
flro ltacaercrr rjroJrnHoserrnrl orr{x nopflycrtyJr c neiirpa;nr,nr,I]It{ r\{oJIeI{yJIaMI'I

Iy'r, ro DTo rrpoqocc r,rMeer Marroc arfr[ertrnnnoe cearclrrle, ra]( Italt Erreprl{f ttoB.-

6y[t4enul oalerrr, ]lcJlnna. tr4anecruo, rrro rrpu crotrrt(]roBelrlrflx rfl]r{ell,Ix
rracrlru nJlerrl{yrrlecrBer{Ho uoa6ytrtTlarorofl ypor;lru c ne6oar,urur,r uo'reuquanou
noa6yrn4er.ura.

Cne4ouare;nr,uo, Molnrro ltoIICTaTrIpoRaTrr, tITo Irce trpe/I,lroll{clrlrr,ie [,Iexa-

rrrrBMr,r B036yx[eF]urr orpr4rlarelr,noli cr{cre\rbr Mo,TreItyJJLI aB()ra B [oJrflllrlrlx
O 14 fl IlVtfI){ OI{ a 3 a JIU C b IIeC OC T OfIT e JIL IILIMtr .

I{art Hau trpeAcraRJrfreTcFI, ec'fccrBelrlro cufl3arr, alroMaJI6Hoe rIoBeAelrrre

olptrrlareJrbuorir cucrelrr,r (a rarune uoHor,i crrcreMhr Nleiirlela) o reM o6ctort-
Terr,crnoM, rr1,o oHa,rBirflercrr eTlnucrner-rnoii 0Mucclretr:r, upunaAnerxarqei,i

r{oruaoBar.rHErM rracrrrrralr. 0ro BacraBJrfler rpellnoJrara'r'b cytuec:Ir;oBaglre ]Ie-

rroropot.o ceJreHTI{BHoro r{exar.rr{anra noa6yxrlerJltfl, cIlfrBaIr}IoI'o o I{ot{Il3a-

ulrefr MoJlertyJrr,r aBora. IIorn4rlromy, cAlIHc?BoIII{rIM xr6lc;Ir,tMrIM DJreMeul'ap-

Hl;rM nporleccor,r rllJItreTCtr nepe3apfl[r{a uepBllrrHoro trpoTolra (rtru, ]Jo3Mo?ItHo,

r.roHrrBoBaHrroro aroil,ra renra), D npoqecce noropcti,i o6paayetcn noa6yrn4err-

Hafl r{oHtr3oBaHHafl }roilelt}rira a3oTa, T. e. pealtql4I{ TDla
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u+ + Nz (xu) : Lt * wf 1a'r; - 5.1.2 e. s.;

rf + N, (x1E) : H + Nf, 1a'u; - 3.32 e. n.;

I1e+ 1N, (XlE) : IIe * Nz (,4'?1) f 5.81 a. n.

(8a)

(86)

(8r)

B $ 2 ur,r o6cyXr4aJII{ BoBMo}I{HocrL nepe3apfl4ltu c o6paaouaglleM Bo3-

,6ym4euur,tx aroMoB Bol(opoAa. Mn ror[a IpI{tr]JII{ It BbIBoI{yr IITO gror IIpo-

qecc, troBr{Ar{MoM)/, ualo ecprpenrr[I]eu, TaI{ rtalt rpe6yetcn uoa6yxt[errue oqeub

BrJConoBorrErrrolo vpoul{fl Bo[opola. OAnarto B cJlyalae, HorAa B 11poUecce

trepe3apflAnv 6ygyr uoa6ym4arrcrr troHLI r[oJleItyJILI a3ora, sueprerllqecltue

cooTrrouerlr{fl cra}Iol}flrcn IopaBIIo 6once 6narotrptrflrl{blr{r. B c,nyuae [epe-

BapaAnr{ [poro]ra rpe6yenrr,rii rr3Jrrr[rex anepr[r{ (cpanrtlrrerLuo ue6orrrurofi)

.AoJl?r{eH 6pamcn I,IB I{IIIIeTI{qecnoii alleprr,rlr flpoTol{a, Sauetlru, qro llepesa-

pfl[ria rpororroB R aprorre, rpc6yroulan ilo6auo.rHol1 3r{eptrrrr 2.2 e. s., rra6nro-

AaJracb I'oJrt,,qualrou tg].
e r{i{enrutnoe cealeHI{e A,IIrI }IIlrepecylolqux IIa0 crtopocrei'i llporoIIoR

6r,rro o.rer.rr BeJlr.rr(o - or{olro 2.10-15 cl,r2. floungl4MoM}r arlrpenrunuoe (tcalelrtre

ilpoqcccoR (8) ne MeHr,me t0-16 c\{2.

IIpn peaxqltl4 rtlfla (8) ypoueur ,42fI, ltcxtlgnr,Iii npu lllJJIyaIe]ltll'l uonoii
.cr{creMrr Meiinetia, 6yAer noa6y}r{Aarbcl 3l{aalr4Terr,Ho qaule, qelf'ypoBeHr,

/2X, uCxOllnlri;l uplr uBllyqeHllu tltpuqarerr,rroi,i CI{CreMLI. DrO lr [OlTBep-

)r{/Iaercrr na6ruoTletrlinruu [6].
lJa cnoeu [yru qepea a.r.igoc{epy rrporoll, KaIt MLI B]lEeJIu, 6yAer uepr:ea-

.llfl)rtaTJ,Cfl OItoJIo OoTIII paB, IIpI{aIeu rta}rigr,rr,1 pa3, C OrlpeAeJIeIIiIoi'i Uepoxr-

rrocrEro, 6yAer nrrerr Nrec,'o ollrra ua pcanqrali (B). CnegonareJrblro, noa6ym4en-

Hr,re Mo;reltynr,r -Ar+ 6yUyr o6paaonr,rnal'Lofl IIa RCex ypoBIrRx. Ilucno I{oHoB

1/l u noa6ylrt4clllIoN,I coCroflIII{I{ ,428, o6paayloilIl'rxcfl H crol6e eAI{HI{qIIoro

cetrer.rufl Ba eAI{nI{ry BpeMeII[, 6y4er: pa:,rrro

2: 1tt1.v.Q * ,

1',{e Q -- ',rnc,lru [ePeBaprr/trolt;
co - a{r[enrtrRrroe ceqeflr.re rel]esapflAon c o6pasoBarrtreM aoa6yxrgeu-

rloii uo;nexYnrr /1r+;
Ic - cyiuma Rcex Apyu{x a{r}enruuru,rx ceqcnr'ri'i repeaapn[Iu.

Ouenu4rro, f ecrt ranlr{e rrr{cJro r{BJry.reIIHbIx rporonon orpl{IlareJIr,noil u

ueiiuenot:crtoli crlcreM R ylta3aIluou cro.l6e. ,[axtc ecJrrt orr{olreul{e

+ : Il7O, Z 6yler uopnl{ria 10e cM-2 celt-l, .rro 6;ruerto n na6nrogaeuoit
)o

Be.rrr,rqIrHe rdtlTerlcrrBrroorrr noJIoC orpnqaT elIt'Hoil' crlcreMLI ililfl troJrtlpHr,Ix

'cunnur,l yuepeur'roi'i fl PHocrlI.
Roo6rqe roBopf, t{o}ItIIO 6rrno 6rt o}I{I4[aT5 nepe3apfIAI(U c aToMaMI[

riqgrropoAa c o6pasonarrreN{ rror{rraoBaHI.IbIx n noa6yrrt4elIur,rx aroMoB r{I{cJIo-

po4a. llpu aroM Mor.trrll 6r,r l,tatryuatlca sarpeulenllue JtttLIuLr 
^ 

3727 u 7330.

OgnaXO HL{rr?O}I{IJo I\'Ia.rIart lJepoUTIIocTb IIepexOAOI} /IeJIaeT yAapLI BTOpOTO

IroAa otreHL eip{cr.r'Hnnr,rMr{; ,rrrrerrcrlrl}Iocrr, aTux ,nutrlrrli 6yger concp[IeHIIo

(e)
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Etrqro)fiHa. Paspemennble E{e Jtnn:zv" OII uueror oqeHr shrconrafi trorer{UtraJr
aoa6yxgenra *.

Taxuu o6paaou, sB;rerrtre uepeaapflAntr trepBtrqubrx Hoprrycnyn r aenauofi
arrvroc+epe Mo?fier o6rscruG aEoMaJrr,Ho 6onrmyro uHreEcuBEocrb floJroc
orptrqarerrbnofi rz uefinenoscxorl crlcreM .l[; e cneHrpax troJrfpnrrx cusurfi.
flpyrne froJrocbr v trrvquu 6yayr noa6ym4arrcs nu6o coyAapeauflMrr c rfl]r{e-
JrhrMr{ rlepBllrqEhrMtr rracrtrrlaMtr nm6o co BTopI[qIIr,rMtr oJrer{TpoHaura. TaH xaH
oueprr{f rrocfle[Hrrx cpaBr{rlTeJrr,Ho HeBeJrtrr(a, To ou[, B ocHoBHoM, 6yAyr
noa6yx4arr Hr(BnoBoJrbrr{bre Meracra6lrnrurre ypoBHrl r{trcJropoAa tr aaora.
C apyror; cropourl, [pI{ croJrI{HoBentrflx c r.rr}r{err,rMr{ aracrr4rlaMr[ rax]Re 6ylyr
6oree qacro noa6yx4arrcrr ypoButr c 6onee r{trBntrM rrorenutraJrou oos6yxrge-
Htr.fr tr3-3a HaJrEqufl B oTOM CIyqae (3Hepr[tr aHTnBaIIrrE).

Paasrtrrte trpeAcraBJTeHtrfi troBBoJ]flror yrrcrrurr, ocHoB]rbre Baxororrepuocrr{
ctreHrpoB troJrflprrbrx cuguuit-fipetrMyrrlecrBeHtroe rros6yrxgenre rrtrBr{o*
BoJIr,TlIbIx yponuer,i rr al{or{aJrr,Eoe noBeAeHue orpur{arenrnorl c}rcreMLr rroJroc
MOJIeT{yJrr,r a3ora.

.(pyrue Bar{ouoMepr{ocr[, orMerreurbre CsrurcoM (crra. $ 1), rartxre Moryr
uaritu ecrecrBelrgoe o6rgcnenue, Hanprauep, To o6crogre.rncrno, arro orgo-
Ilreuue trHreculrBlrocrefi aenenoir. nur.wm ),5577 rr rroJroc orptrrlareJrbnof,r cn-
creMr,r y6rrnaer c nr,rcorofi, Mo)nuo o6rscuum ropMo?r{eHu eM rrepBtrrrr.rbrx
qacrtrrl r aruoe{epe. flplr aroM [oJr]r{Ha yMeubruarr,c-rr RepoflrHocrr, nepe-
BaprAr(rr [pororroB c o6paaonauuenr nos6y)flIer.rr{brx MoJreHyJr 1[r+, rax xan
pearrltrfl (B) rpe6yer DHeprr{E anrrlBaqtrtr. O4uonpeueuuo aro Mo)iler o3ua-
qarb, qro yAapr,r BToporo pola, HaqtrHaf c Br,rcorrr 120 nM, crauourrrcrr yrr{e
nee{(texrrnrrbrr,rrr AJrfl paapyrnerrr4s ueracra6rrrbHoro ypoBrrff 1.lo aroua OI.
B nporzrnoM cnyqng r{HTeHcEBHocrr, aerenorir 'nrz:utrrv 6srcrpo pocJra 6r,r c srr-
corori. Salreruu, qro npu HoHqeHrpartrtrtr qacrr{u 3.1012 cnr-B (uro coorBer-
crByer Bhrcore onoJro 120 cu) u a${exrznHoM cerreurtr yilapoB Broporo poAa
10-16 cu2, Ar, - v"*.

Ta lxe nplrquua ycr{JltrBaer rro;rocbr nropoii rroJro}r{trTeJrrnor,i cucrelru
MoJrer{yJrr,r aaora rro cpaBrreHtrro c rroJrocaMrr neprofi fioJro]nilTeJrrnort cncteurt
rro r{epe pocra Brrcorr,r. IIpn ropMo}fieurrlr flepBtrqHr,rx aracrrrrl rr BropflqnBrg
aJrenrpor{br ran}r{e, B cpegrreM, 6ynyr rrMerr, Me}rrruue ar{eprtrra (ero cnpane4nu-
Bo AJrfl rex cpaBHr{TeJrbHo ne6omurx r{HTepBaJroB eHa.reurar,l aHeplr,rrr rrep-
Btr.lnlrx uacrurl noroplre trMeror Mecro B cryqae rroJJflpHr,rx cuarrnfr). B grolr
cryqae ypoBeHb, r{cxoAubrrf rrptr trBflyqeurr.r nropor,i roro]rir4reJrr,noll cncreurr

* CosceM EelaBEo, flamrurpeu z Xynrer o6uapyx<a,nz r szxruefi qacru norapur,rx
cmlawnfr. rzra B reclMa urreuczBEyro oMvccuro, orolruecrBrleuEyro uMu c fioflocaM]r
neprofi orptrrrarerrbrrot cucr,ex{Br MorreKyJIBr Or+ [31]. Cornacso [31] uonoca (0,0) eroi
cucreMrir fiMeer ). : 60264.

Tanzu o6paaou, rra Jra[o eue oAEa Becrrra urrrerrctrBEafl EMtrcctrfl, [puuaAJ]erfiauarr
z orrr4 soBarr[ofi uonenyne. t(ax sau rrpencraBflrrerc.rr, DTa oMtrccufl r'axrxe soa6yx[aercrr rre-
pesapnnHofi. Penxocrr, rror]rrpur,ix cnnsnfr. ruua B MoE{Ho cBEBarE c relr o6ctosre.TrrcrBoM,
q"o AaJreHo He scerAa sacrtrIILI corEeqHoro trpoEcxorr{AeEtrtr Molyr rrponEREyrr, B

o6nacrr, aruoclpeprr, rAe r{trcfiopoA erqe Ee AEccor{EZpoBaH, u rrptr aro}r coxpanrrrrr.

Aocraroquoe ftoflusccrro Ruuertlsecnort aueprnu.
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(norenqzarr uoa6yrHgeura fl X: Il e. e.), 6y4er c pocrolr Br.rcorr,I noe6ynr4a'rr,cn

orllocr4TeJrrrrlo qalr1c, seM ypoBeHb, ItcxoAr'rhrr)i upn lralr)rqgsn14 lrepBoii rloJro-

nurrerrr,nor,i crrcreMr,r (X: 7,4 a. B.).
To o6crosreJrr,crBo, rrro rrepRarr rroJrolrrrrreJrbHarr cr4crer{a ycrlJrlTBaercfl

n urlrtner,i rracrrl IIoJJfrpr{rrrx cr,rnrrr,rii, Tari}rre /IoJr}r{rlo cJrc/IoBar6 r{3 paBBUlrr,Ix

nr,rrue coo6pamer'rrlii. Ona gonrxna 6srri, n rurairrei,r qacru cuflirlrr 6onee Ilurell-
ctrIBHa, ueM Apyr[e [oJrocLr MoJrcnyJrEr aaora (cm. nr,rrre). Sanpcnlenrrr,re "ru-
HI{rr ritrcJlopo[a, Haalrrrrafr c rrel(o'r'opoii nr,tcomr u Hr,Ime, IloJr]rirrrJ I,I[reTb, Irpu-
Nreprro, fiocrotrrrrlyro rrHTe]rcI{Br{ocrL. ,[,rrrr aenenol'r Jrrrr'rrrlr 0ToT ypoBeHb,
onpe4eJrfleMr,rr,i yc;ronneM paBerrcrBa BepoflTlrocrtr yAapoB Broporo po4a &,r,

Beporrrrrocrrr criorrrarrrroro [epexoAa, rroBrrArrr,roMy, or{oJro L15-120 ]rtr{, ,ilJrrr

Hpacuor,i - ono,rro 300 rmr, Tarr Har( y ]roc Bepori:rrrocrr, nepexoAa ropatJ/l()
Nrerrbrrre. l] canronr llcrle, carrrafi, rrro DrIr Jrlluru.r roa6yni4arorcfr 0,rrertlporrnrrrrr

)rAapolr, lrr{ceM Br,rpairierrr{e ](rrrr raarryva'relr,uoii cloco6nocr}r ell,r}r[ubr
o6r,en'ra:

I : t'Lelol.bp43]: ",#ru*: co1st, (10)

rge &r, -- Beponrr.rocrr, y11apa [cp]loro polta;

tol - norrqerrrpaqrrrr aroMoB r{r{cropoAa;
i//l - Itonuerlrparlufl racrrrqux aracrrru.

Melrigy rer{1 rroJroclr ncpnoii rroJro}nrr?cJrr,noii cr,rcrer{Lr paBperxerrhr, r{ Ex
r{rlTerrcrrBtroctr, 6ygcr ilpolopulolraJrrrrra rtouuerirpaqnrr r{oJrenyJr aaora R ar-
uoc{epe. 'J'antrlr o6paaorr, rJ lrlr}nrlnx qacrflx rrorrrJprrrnx clrnur,rii coBAarorcfl
6naroupratHr{e ycJroBrlfl i{Jrrr yclrrelrrlfl rtpacHbrx r,r rarrrfparrpacrrrrx rroJ]oc
uepnoi,i rroJroirtrr?errt,rorii cucrenrr,r.

O.renr, rrrrrepecHbr rrolflprrJe (,lrrtrrrr rr,rrra A. }J unx rra BccM Irporrrlr{er1[I{
Aol{Irrrlrpyer nllacrraa Jrrr}rr{rr I6300. llonrnur,rorry, n arox{ cJryqns 66nrrnas
rracTr, IrepBrlrrIrDrx Hopnycliyir lrI\leeT cpanl{I4TeJ]]r}ro rre6ot[,uue SHepIr{lI.
floarouv TtaI{ DTII tracrrlTJbl, Tart I,I r}?opl{rrHr,r€ oJrer{T1lorrbr, rropo}rile}rHBre Lr}rJT,

1\{ol'VT loa6yrri;1atr, rJrailHr)rNr o6paaonrr ypoBcrrr, 1D2, Ircxol{Hr,rr,i upr,r rr3Jryrreril,ru
ripacnoi,i Jrrrrrr-r,r, y rtoroporo rrorenrllraJr uoa6yrx4enuFr llocrarorrrro Hr,rBolt -1,96 e. n. tr{rrrcpccrro 6r,rno 6r,r rrponecrl{ c[eu[aJrrr]rbre r{ccJre^onaHr{rr AJrfl
nllorrepl{rr Halrrero B6rIlo4a o MoAJrcrrHocru 6oJrrurr,rucrBa neprrtrrqur,rx rtopflyc-
H1;.;1 

" 
nOIJ'IpIIEIX CI;tfrTrIrflX Elr.OrO 1'r{na.

$ zr. HlrI{OTOI'bIll BOIII'}OCbI TIiOIll,ltrI IIOJIflPHLIX CUrlHIIli

[J arort naparpat[e rvrbl l]accr{orpl,rM rrerroropr,re o6u1ne Borrpocur reoperrr-
qecltolo xapar{repa, Ro3rrlrrrarorrlue rpu rlayr1silr, rrptrpoAbr rroJJlpHhrx cttsunii.
3ru noupocr,r He cBfltsaIIrrI rrIrrr osclrt; crra6o cBtrBalrrJ c Mexalrtr{BnroM cBeare}rtrrrr

rroJrrllrrrBrx cmf],ruir, o6cy[r71an[rrrM0rr .l] trpeAr,r/Iyqtrx naparpar[ax. OHu rar{E{e
Maro cllfr3allbl l1pyr c /Ip)rronr. Caua 11o ce6e rtarngafr lr3 Barporryrr,rx rr7l11e

rpo6nenr MorJra 6r,1 6rrrr, rrpe[lreroM o6rur,rpnoro lrccJreAouauun. Nft,r, o[]raxo,
ne 65rAeu l[aBarbcrr R AeraJrI{ o6cyrrrgaerrr,rx nonpooou n orpaHr,rqlrr{cg ToJr},no
c aMLrM IrpeI(B apI,rTeJJLrrlrl,r a rraJlDS oN,r.
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Tlnrne um o6cy,{uM cJre,qylou{tre rptr npo6neurt:
t. Bnusror Jrtr BropE{eHErI coJIHeqHLIx Hoptlycltyn B seMHyIO atuoCtlepy

}la xr{Mtrrrecnuii coctag uocneAnet"r?

2. I{art o6.rscrurtr, trpoHLIItHoBe}II{e Hexoropblx l{oplycn)rrflpublx troro-
'fioB Ha Br,rcorll 70-80 xu?

3. f(axosa rt[]IerrrrlecItafl TeMneparypa troJirlpHBIx claHrlii?
1. flplr.runoft, uo6ygunurefi lSerapAa rart Hacrorlrqltso rrcnarr, Bol{opoAnoe

fl3.[yqeHtre B troJlfpl{blx Ctr{flHl{flx, Italt I{3BeCTHo, 6BUIO eIO y6e}fiAeHtre B COJI-

.HCqrroM npol{cxo}n/IeHl{tr BoAopoAa, BxoAflglel.o B Marepulo cepe6prcrr,rx

o6IaItoB. He4aeuee oroiItAecrBJIeHI{e MoIqIIoro llur}paxpacHoro I{3JIyaIeHtrfl

IrorrHoro He6a c BparrlarcJrr,Ho-nore6areJrLHLIM crleHTpox{ MoJrel{yJlbI rlrAportcIlila

(cu. [20], [21 J) ua;ro ]lot]Mo]r{}rocrr, oilpeAeJurr rIrIcJIo arol{oB Bol(opoAa B

Bepxlrl{x cJror{x BcMlroii atruocrfepr,r ([22J, t23]). I4e Ha6rIoAaeMoI:t trllreH-

cr{BIIocrrr lrn{paitpacuoro r{SJIyrle]Ir{fl r{oqHoro He6a cJrelyer' qro rllrcJIo

aroMoB sogopo11a u cron6e eAr,rHrrrrHoro ceare]Iufl c ocr{oBaIIrIeN{ y Hn}I{Heil rpa-

rrrrqr,r cBerrrrqerYrcR o6nacrlr (70-90 rtru, [24]) orto;ro 8.1015 cna-2, .t1s ,,u",
rtolruerrrpallllro 3oAopo/IIIIJX arOMoIl Ha 01I{X nLICOTa.( - J010 cu*3' 3ro co-

cran.[flcr 10-4 -J 0-6 or rrorrUerrrpaqrru aloJle]{y.rl ncex oopl'otl Ila Br,Icore

70-90 xu.
llpeTlcraunerrrre o roM, rrro soJIopo4 rra ral{rle 6onr,url,te l}I,rcorl,I saHocnrcfl

CIrIrBy, B BrI[e MOJISI{yJI ]TOAAI{OpO ilapa, I{OTOpLIe IIa UCnOrOpOli BLICOTC HO-

rrl4rraroT uog AciictnueM CoJIIrerIHoto rl3ryqeHr{fl AI'IcCoUur{poRaTr,cf Ii 2]. uatal-
xtrRaercrr Ha SlraqtrreJrl:HLIe rpy[]rocrl'T. Haupuuep, orleur, Tp]'[Ho Ilolrfirbr

rtar{ rJoAsIrT,Ie napbr r{orIIT (npo6rrrbctr) rrepea III{}I{eJIe}r{atq[e o6J-tacrlr arl{o-

c{epr,r, rl(e Te1[rrepaTy])a oqell6 III{3lta? i\'IolnirO iII{ Cqllra'lb, rITo llO11OpoA IIa

ypoorr" 70-90 nlr (r71e JIoItaJIr4soBaIro lrur[paltpacHoe I{3J]yrIeH[e, cM. t24l)
o6paaoBaJrcfl Ba crIeT RropllieHlIi,i B 3ex{HyIO arUoc{epy coilHeqllblx IIpoTOIIoB?

Mrr oqcury ,pullrroro (aa locrarorrHo 6orr,rfloi,i npouemyrol{ Bpel\{eHll)

BeJrI{qIrHy IIOTOIta BOI{opOI{IrLIx Iiopnycl{yn IIa cpeAIIIOIO eIII{HIIIIy IIOBepxIJo-

CTrI 3eMJrr{. tr4anecrno, rr1,o rroJrflpur,re clrFl{I{fr oalelrb rlacrr,I B 3oIIe, orcroRuleii

rra yr.oJr g:23" or Mal-rrtlTlro1.o rroJlroca.'I'anr onr.r lla6Jlloi(alorcfl IrotITI{ e}I{e-

[r{eBHo. llpnueu, arTo ]ropnycr{yJrbr BToprarorcrr moJlblio R DrI{ ABe aour,r (co-

OTBerCrBerrrro, B ceBepHoI,I I{ IO?ItHol\{ llo.rlyruaprax), trpurlelt,runpuna Hafr11Oti

BoHrn [ycTr 6ynet 300 xiu. Tor4a, I{aIt.ncrxo noAcrluTarl' IIJIoIUaAL DTI{X

eon 6yAeT olto"rlo liuo nnoulall{ 3e\Inoro Iu&pa. flolotrinlt, alro AJIfl Hax4oi'i

Toqrr11 arrrx BoH r.ra Ha]rtl1bre 20 upouauo,nsrro nr,r6pa]Illblx eAI{Hr{II rlpeMel{Ir

OArra gAI{HIIUa [aAaeT IIa CI{fl}II1fl. TOr71a, trOJlaraf, IITO IIJJ;I CpelIIeIO IIoJ]flp-

HOIO Cllflr.r[fr T{OHLIeIITpaIIUfI COIHeTIHLIX I(OpnyCItyJI paBHa 1 CU-3, a IIx CI{O-

pocrr, 108 cu/cen, EaiiAeM cpe71r{ur"r rrorori rroprycr{yJl I.Ia 3eNI.nIo

44
lr : 108. * . 

,'O -' 1l05 cr1-2 ccti-r.

Batnno BaMertr{Th, rrro Il o6nacrn, rAe llpol{cxoAI{T norlflpHoe ctrtrIIIrc, 3a

Bper{fl el.o AJII{TeJIbI.IOCTI{ ItOHUeIIrpaItrI{fI IIOIOpOAH-6IX a'r'or{oB yBeJ]flqlIrcfl IIa

I{OilITIIECTB O

A [.ttl] : Vryt : Los L ,
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rila [, - DErcora oArropoflIloii arMoc{epbl;
I - trpoAorlr{r{re,Iblrocr| oAlrot'o crrfl]Imfr,

,Ifarxe ronarafl t:105 cen, nali,qem, 'mo A [11] = 107 cru-8, r. e. sIrarIE-

I'cJTbIIo MeHLII0, qeM HOI{UeIITpaUufl BOAOpOA}I}IX aTOMOB B 0TIlx CJIOflX SeMHOIi

aruoc{epu Ao rroJrtrpHoro ctrflHrrfr, Haft oHa troryt1zs1at I{B aHaJrr{Ba trrrreHclrB-

HoLrrr{ rr{Aponcl{Jrr,Eor.o [3ryqeHr{Fr HoqHoro ne6a, 0ro oanaqaeTr rITo o)u,o ttop-
lyCI{yJIflpI{Oe BTOp}fieIIA.e, e1Jlfr. OIIO He ICITJIIOaII'ITeJIbI{O I'IOtrlHO, IIe MeIIgeT

3aN,re'r'rrl,rr\{ o6paaou BoAopo11uoe co[ep]r{aHtre aeuuoii aruoc{epr,t r o6nacrn
CI'IflIITI'{.

I{arrora cyllr6a nropt.mrrxcfl nopnycrty.r? ]rcrtr 6rt ne lerlicrnouaJln IrI{-

Jiarir.re tr{exaHUilMLr, uelyul4c I( yAaJTeHIIIO BOAOpOIHbIX aTOMOB [I3 3eMI.IOi,i

aruocr[epr,r, To Ba rreorto,'Ihlto rrrcflq iter HopnycltyJlrrpHr,re rloroltrl [pl{rrecrt{
6r,r n aemnyro arl,rocr[repy na6rro4ae]\{oe B rlacroFlqee BpeMfl qtr{cJIo BolopoA-
rrrnx aroMon. 3a 3.10e "rer qlr(i,ao Bo/IopoAHEix aro\{oB B aeunoi,i aruocrfepe
\rBeJrr,rrrtr{Jrocr, 6r,1 4o 7022 caiz, T. e. npl{r{epuo 1/rooo or Bcex MoJreI{yJI, llMeIL}-

rurixorr B Hacroflr1ee rrpcMfl n :euuoI,i arruoc(rcpe. Olnaxo r{Melorcfl gna {art-
Topa, orpalrrrqr,rBal()rrlux Herrpcpbrnrrrri,t pocl RoAopoIlloro coAeplriaul{tl BeN{-

noli aruocrpepLr: 1lo-flepur,rx, 1ur[rpyarrrl Bo/lopol{Ilr,Ix aroMoB B lrtr}Itrrl4e crolr
arl,roc$cpr,r (i, socilc11)r]oxlrlr'r (oceAa]rrreM)) I4x IIa IroBcllxHocrlr ru4pocclleptr n

;rurocrlrepr,r; rlo-1rlopbrx, repMltrlecltafl lu{ccr{[aql,Irl Jlet'rtl'lx BoAopoAHLIx al'o-
I,roR n r,reir{lrJlarrcrrroe rrpocrpaHcrBo. rlpoqccc 4u{rpvanu Il HI,I}rtIIlIe cro}I
6y4cr rrpor,rcxoArrrr, rrellJreHrro cpaBFrlrreJlbno c gurfr[yalre]:i s IralpaBJIeH[t{,
rrallaJtJre.rJbr{oM IroBCllxHocTrr ilei\{Jrrr, Tar( I{art IUI0THOCTT, aruoc{epu 6r,rcrpo
pacrer rro xrcpe yil{errr,rueurlfi uLIcorhr. 0ror or[lr[enr, rIoRI{/Ir'rMot'l}, BLI3oJ]er
'rroclTCrrer{rroe (pacrexaHr{0) Bo/IopoAHLrx arol{oB or IIoJIflpIlLIx O6racreii
Ii 0 riBaToplril.lrblrr,rl\,r.

I{art rla}l rpoAcrar}Jrrrercrr, 6onee cylllecrRerruoii flBrnercu'I'epMLIqec-
'rtarr Ar{ccrtrraurrrr. Ecrn oro rax, To AoJI}rtHo vcralloBr{lbcFl 1r cpeAHeM /\Jtt{

aeunoii aruoc{cpr,r ArrrraMrrrrecuoc paRHoBecne Me?fi;(y rrlIcJIotr{ BropraIoII[nxcfl
n rJeMHyro aruoc{ep1, Bollopo[rrhrx aroMoB coJrHerIrrorr.J npol,rcxo]I{/Ier{I{fl II
'ur4c Jr oM ilr{Octrntrpyrorqrrx rr oAopoArlr,Ix aroMoB.

Ilotorr Ar{cctrurrpyrorqrlx Bo/IopoA}II;Ix aroMoB c elllrEIIIIDI trollepxHo0rrl
aer,rsoii aluoc{repr,r Ba c,qr{rll{qy BlleMe}Itr panen [25i

GmM

L,: c' #o* **' nue ffi (' * #), (rr)

t\\a c - cpcllrrflrr nDaApar[qHafl cltopocr], aroNIoB BollopoAa Ha ypoBHe ,Illlc-
cr,rtraq[rrT, xapar{repl{Byelroro paA]4ycoM l?, reuneparypoi,i (rtrlnernue-
cHoii) 7 1r rtollqelrrparlueii aror{ots BoAopoAa rzc;

m -- Macca aror,ra BoAopola;
M - uacca BeMJrrr;

G - rparn?autror{rrafl nooroflIJrlafl.
IIa yponrre [rrccr4rraqr.rr,r rroJmafl ]tolrqelrrparIl,lfl rrac'IrHrI rz 4onxna 6strr

rrtlprr,ilrra 10? cu-3 [26].
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Motnno cql,ITarb, tITo IioHBelirrlllHoe rleper,IellruBatrtle o6ectre.rl{Baer rIocroflH-
CTBO XtrMUIIECITOIO COOTABA ATMOC{EPEI RtrJIOTb IIO YPOBIIfl AIICCI{NAqIIE. 'I'OTIIA

n,"=10'5 n:102 cr,r-3.

Churan Hrrrrerprrrecnyro reMneparypy Ha ypoBue 1u.rccrrrraqurr patuoi,i 1500"
(cu. [2]), rrarl4er,r, qro Lz x 105 cr,r-2 ceH-l, r. e. roro ]fie tropflAr{a tro, Lr.

3ro sua.rur, .rro Ha6rroAaeMyro cpenHroro R 3eil,rlrol,i aruocrfepe Ho]rqerrrpa-

urrro aToil,roB BoAopoAa x{r,r r{o}rier\{ pa0cr{arpr,rBaTT) rraH pe3yJrLraT [r{Har{rrrJe-
cnoro paBHorlecrrfl n{ex{Iy BroplarolluMr{cfl B 3eN,rHyro aruoct[epy rroror{atrr],r
coJrrreqrrrrx rrpororror.i r{ reprrn.recrioii Tll.rccr.ruarluerlr rrojlopo/Irrr,rx aroMoR.

Ileo6xognlro, o]Harro, orN,rernrr,, qro rralrrr pacrrerr,r oarerrr, rpy6url peayrrr]ra'r

c,[cilycr paccn{arprrBarb Jrnrrrb r{art rrpeARaplrrenrnrrii.
2. Il $ 2 ut;L o6r.rcH[;]rn flpoHrrrrrroBerrrTe cor].rer{[brx rropnycr{yJr Iro ]lrrcor

l'10-120 nu, Ha rioropbrx qarle RCero Ha6nro4arorcrr rroJrrrpr.rLre cr{flHlrrr, oco-
6eurroctnlru croJrnriroBerrlrr--r uelnAy rflir{eJ1r,rl,rfi qaclErIar,rE cpaB}rr{TeJrrrro He-

6orr,ruoi:r Drrepr[rr, trl[uorga, o/Irrano, ctrflrrrtfl Ha6rlolalorcrr Ha BrraqureJrr,rro

Merrrrrrrrrx Br,rcorax, trI,rerrrro 70-80 fit'r, rAe rtorJr{errrpaqr.rtr a'fMocd)epHbrx t\,ro-

JrertyJr rropfr/rua 'l 015 cilr-3. r. e. n corrrrr pa3 6oilr,ixc, qcl,r Ha llErcore 115 nu.
Cor'"racno Xour{ir.',ngy [27 l, trruunaJrerrr]rarr rorrrII4Ha rroa/Iyxa r{ag ypolHeA{
72 Ltu pallla J00 cu npr,r HopMarr,rrhrx ;rcJroBr,rax. Nl[o]iiHo lrortaaarb, rrro llairie
ltorr,r (Jar-, /'(ur,rlriyrurreca co cr{opocrbro 2.108 cu/cen, rpoiiAyr roJrrrr{o qepcrr}

cnor,i uoa4l/xa roJtrrlr,rroii r necHoJrsno .-[ecFrr6rx car]Trrrrel'pa ilpr{ Hopr,ra.nb-

HbIX )TCJIOBIIf X.

I[onr,r71urrou.\r, ara rpy/urocrr, r{o}r{er 6r,rrr, trcrparreHa ror]6r{0 np}r o/{r{o}r

u.3 ABVx rrpeilrroJrolriennfi. Bo-rrepBr,rx, trr6r NrorJlrr 6r,1 c.rnTarr, qro Bo Irperrfr
rroJrflprrr,rx cnnrrrlr,i r{axr.{I\r-ro o6paeolr lrpor.rcxollrrr r{ouur,ri,l aJrer{rpr4a]c-

cxr,ri,i pasprrl, npo6lrnaiorriut? cpaBHtrTe,nbrro rr;[ol']rrrre oJrorf a'rN,roc{epr,r Ha

Taltllx 6o,trr,nrLrx Ilr{0orax. Bo-uroprrx, },rbr tIo}rieNr rrpr,rHfirr], rtro rtopnycrtyirr,I,
rrorralaloulue Bo Dper,rfl (r,rr{Br{r,rx) cunurr)r B BoNlEyro a'ruocrfepy, lrrrcro'r' i]Haqlr-
teJl6lIO 6OnrurYrO glICrpI[IO, rIeN,I T€, I{OTOpLIe 11pIIoyTCl'IlylOT RO IJpCI{fI

IroJrtIpHLIx cttnuvit Hopr{aJrr,Horo rr,lrra (r. e. ranux cxflIrl,Ii,i, IioTopr,Ie [po-
lrcxoilrrr r{a Bbrcorax II0-120 rur), LIro rracacrcn ncpnoii noar\{oirirrocrrr, ro
ueo6xo;qr.rmo orMolr,rrr, cJrelyrouee. I4a-aa cnoeli 0paBlrrrrerr,Ho 6o",rL[oii l.ncx-
1'polpoBollrroorr{ BeIJx}rre cJrorr 3er{Hor-'r a'r',rrocr[eprr rrBJrflrolcrr rrlIrI{aIlJoii
nrIaBr,roi.r. Xoltoru0 rrBBecrlro, rrro B rJraBrre HI{Hartllx,0ItoJlr,-HI{6yl{L 3IIa-
rlu'r'eilblrblx r,raltpooltonurlecrtl{x oJrelirpI,IaIecrt}rx troner)r 6r,rrr, Ire r{oE{er.
B uer-"r r{oryl 6r,rrr rorrr,rio 6ecuopnAorr}ro Merrnro[Irrecrr rr rrpoc'rpaHCTBe r{

Bo Bpel{crlu lurrl{porloJ.rrr. Cnellonirte;ffE,rro, ocraercfl 1'oJrr,r(o BTopafr r]oB-.

MOInHOCT6 -

Corrtacrlo [13], ,qns rolo rrr06r,r AocrtrrHyrr, cJroeB BeMHoit armoc{ephr Ha

Br;rcore 70 rmr, nporoH AoJrlrieu o6raAarb aneprueit [oprrAr{a 106 a. s. Nloxruo
MLrCJrIrTL Ce6e I{Be rrp[qrrrrbr rrpotrcxo]riA0rrrrfr cTonr, 6rrcrprrx IIpoTolroB:
BO-trepBbrx, Molr{Ho cqI{TaTL, qTo lrpoTorrnr, ur,r6porueHrlble ua Connqa c I-rop-

MaJrr,rrhrMr cnopocrrrMu rroprrAna 108 cuiceH u c guepr'trer? onolro 5000 a. e,,
naHtrlr-To o6paaou YoHoparoTcfr rJeAaJreno oT 3etr{.rrtr, npnqer{ cyqecrBeHnyro
poJIL BAeCL trrpaeT N{arHI{T}lOe IIOJIe SeMJIII; BO-BTophIX, I\,IO)I{HO CqIlTal'D,
qro BpeN,reHar,rr{ OaMo connqe or,r6pacrraaeT BccLr{a 6r,lcrpee flpoToHr,r.
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tr{gero o6 ycrropeurrrar r\,rarHr,rrrJr,rM rroJieM BeMJrrr 3apfl}r{eIrHEIx coJlJIegIIbIx

rioplycnyJr yixe Br,r[Br,rraJrlr H0noropLre r{ccJreitoBarcJl{ x[28] . llpu sroM or{I{

crarrr{Jl{ cuoei,i aa[a.reii o6rscHr'rrb rarrrrM o6paaou 6onruryto rrpoHrlxalollylo
cuoco6nocrr; feoaRTnBrrhrx nopllvcHy,n. IJau, o/[HaHo, 3ra ll{tro?eBa rlpeAcraB-
rrflercft l{etrpaBtrJrlHori. Bo-nepu6rx, orreHr, 'rpyAuo rroHrlrl, troqeMy Sror Mexa-

rrr{BM, cBflBauurri.i ToJrr,Ho c oAHrrM r}ranropou - MarHI{THLTM tIoJIeM BeMJI}r,

IrHorAa pa6oraer, Irlrorla uer. 13e4r HopMaJrbHo corHeqHEle ftoptrycltyJlbl rrpo-
Hr{r{aror roJrbno Ao obrcor lI0-120 r{M, a l(Jrfr o6tnorrcHr.rs ranoro npolrnl{Ho-
!reHIrfl Htrnanoro ycrropfloruero MexaHtrBrra rle rpeSycrca (cr. S 2). Ilpaur,re
:ra6nrolerrrafl lra/{ AorrrrJrepor;Cn}r\f cMerueHlreM JTIIHrII{ fl o s cnertrpax ]IoJrap-

rrlrx crnur.ri.i: IoltaBbrRaror, rrro crtopocrl{ rtoplycnyJl cpaIJIrt{TeJI},r1o HeBeJIIdI{tr{.

13o-rropr,rx, coBepruelrrro r{ctroFrrrreH i\{exaHrr3M TaHoI-o ycltope}II4fl. EI(trrr-
cl'Benubrli [plreMrreN{rrrr,i uoxannau - oro t{exaHnal,r ItocMrlalecr{oro nnAyItIIr{-
oHr{oro vcftopr,rrcJra, ?coprrro noToporo, IIpr,lMerll{reJrlIIo It upo6neue flpol{c-
-\olKAeHarr r{ocMr{qecrrux .ry.reli, paapa6atr,ruar Tepneqnrii t29l. 3r[r[ert'r
orrpe4eJrrrerct{ HecoBlraAeuuex,r uarnlrrnoii oc;I{ BeMJIrr c ce ocblo Ilpaulenlrfi.
I lo pacrreraM Tep;reqnor.o, Bparrlalorrleecrr x{arHrlTHoe troJre BeMJI}I Mo}I{er

coo6Irp,rrL ullorolry rtorl.rarecrBo arreprr{I{, rre lrpeBLlrua]oIIIee ]Ie0ItoJtbI{r.rx

'rr,rcflrr B. I]., T. c. rra l{r;a rroprrArra unnie rpe6yeuoti.
tr4'rart, ocracrctr rotrrLrto oArra uo3l4oiri]rocrr, - Il fleptro,rtsr uonr,rurenuoit

arirrlrlrrocrlr Cotrulle nr,r6pacr,iuae'r IrporoHbr c ant:prlrei,i .ll IICCIIoJTII(o lvIIrJrJuIo-

IIOB ]] OJIbT .

Tan rtatt, B r{olreqlroM l{Tol.e, BrlaarrlTe;nlnafl qacrr oHcpr}rrl ral{llx [poro-
HoB, rrotraBrlrrx n Bc\{Hyro aurocr{iepy, ne})exoilprr u 14BryrreH}le arnroc{cpnr,rx
iA'IO]\{OB II I{OJJEITYT, ?O, CAItrITA'I. IITO I,IIITCIICTIBIIOCTb (IIIII]ITIIX)) IIOJIfIPI.IbIX CIIE-

uuii cpaunnnra c r.rHTerJCr.rBHoclEro o6rruurrx, nai,i11cu, qro ItoHrf,eHTpaulrfl
<6r,rcrpr.rx> [porolroB s aclunoi,{ atuoc{epe ]ToJr}r{Ha 6r,rrs s rIccItoJIrI{o rr,rorrtl

llall MeIILue, tIeI,I ItoHUeIITpaUtrfI (IIOpMaJILIIBIX)) CoJIIIeqIILIX uporoHon. [;rur
cvnnntlr yueperruoi.i rrrJTerrcr{Brroct}r D?o cocrarrur t0-a crr*8.

Ceii.rac ylr{e ycrarrogJrerro, qro Bo BpeMfr 6onr,urlrx cor[eqrrbrx t{B]repffiellufi
]IHTeIICZBITOCTT, rtocl,rlrrrecl{ol-o r,rsn.vale}rufl }ra 3e}r/re [olEIMaeTCf{ na 15-200fo
I30]. I{onqclr?paqlrfl Iropnyclt}rJI B rrepBr{rlHr,Ix rtocMlrrlecnl{x Jtyqax ol{orro
:leN{Jrr{ 6yler' 5.10-11cM-3. ilna.rnr, uo BpeMa 6o.lr,rnnx uanepxrcnnrt ltourlelrr-
llartnfr coJrrrerrrr,rx rioplycHvJt c arrejrr.r.rrrMrr rroplilna 5.100 a. ]1 . ortoJro ::rer\4Jrrr

6yi ter 10-11 cm-3. lloaur.rl{acI' ecrecl'1:euu[rli ]Jonpoc: ueJr],3rr Jrrr ctrl4Tarb, rrlo
rIN,reer r\rc0ro Irerrpepr,r;nrri,r clenrp ?rie0rrroro rroprJycltyJraprroro !rBJryqg1111g

Co;rut1a, T. e. rrro lio RpeMrr rr;nepiricnni,i (lonlule rrcnycltaer ItaR rrporolrbr
c oneprnei,i B Irecr{oJrr,rto urrJlJ.rr.raplroB Ro.rr;T, 'lart I,r [poro]ru c euepruert n

IIeCfiOJILHO 1\{llit;tlfiOHol} I}OtrJbT, a TaI{}Iie I{ 0O BCOMU IIpOA{C}I{yTOII}IbIMII SHarJe-

I{rrrMr{ Dneprrrl4. Conepurenuo ec'J'ecrr}e}uro, qro qlroJ]o nporonou 6rtcrpo
ya{eHbllaercfl c pocror,r ux orrcpr-ui,i. Br,rno 6r,r oqenr r.rrrrepec}ro cleqr{arbrro
rroir\/rrLITL I,I IrccJreAouarb crenrpr,r roJrrrplrrJx cr.rauuii lrr.rBrtrrx nr,rcor'. Onu
llor-Jrlr 6r;r o6napymrrrr, rrertoropr,re Da?rirrLre paSJrurr]4rr or crrenrpor rroJrflprrbrx
cul rrtr fi o6rrqrroro tytra.

ll, llorlruraercn Jnr rirrrrcrr.rrTccrrarr reMrrcparypa arlvrocrliepr,r u o6naclr,r
loJlfrllHoro cr,tflunfl? Boo6ulc I'oBoprr, Tar{oro Irol;r,rlreHr{Fr N{o}r{rro o}r{}I4arb,



TaR r{aH BO BlleMrr clrfrli,rTrl Br(JrroqaeTcfl HoBBrir MexaHE3r,r HarpeBa -- roflB*
Jrfllorcfl 6rrcTpue BTopr{qEbre eJrer(Tpor-rhr, caMr{ l\roJreRyJrhr [r aroMLr aruocrlrepx
IrcrlhrTbrBaroT ynpyrue cToJrr(IroBelrvfl. c <(coJtuearr.rrJMr,r)) r(opITycr{yraM[, rrro

BJrerrer aa co6ori yBeJrrrareHr{e Irx RtrHerl4rrecnoli Dr'repr[r{. OAnaHo BoJTeACTBT{e

6ommoii paarrr{qbr B Maccax aJrenrpo}roB rr MoJreHyJr amroc{epnr Brop[rrrrrre
a.rrexrpor{br 6ynyr rparrrrr, cBoro oHeprrlo [pel{Myrrlecr]reHHo ua noa61'nr4eune
r{ Ha uoHtrBartrtrro. Tonr,go ror'[a, Itorga Irx Bueprl{rr crar{er Htrx{e caMoro EIIB-

xoro rrorerrutraJTa noa6vln,qenua, orrrd rraqHyr erfrpelrrrnHo o'i'IaBarr] cBoro

HrrHerr.rsecnyro aHeprr4ro MoJreriyJraM r{ aroN{a[,r a'luoc{epr,r. Dro npnuruecrtoe
BHarreur{e arreprrrrr aJrenrporra roJr}nHo 6rur, nrrne 1,96 a. B.- rrorelrqllaJTa
non6ymgerlra npacuor,i HncJropolrrrori nusrn ), 6300. Boa6ynrgenue Hole6arem-
HO-BparqareJrbHbrx yponneii. lroJrer{YJr asora tr ruc,rropoAa sJrerirpoHHErM yAapolr
6yler ruerr,cJreAcrRrreM )rBeJrrrrreHEe H[Herr.{qecnorf ,:lneprnuuacrrrrl arr{oc{tepEr,
TaH r(an MorrexvJrr{ N, n O, roMorryl{Jleapl'rrl I,I BbIcBerrI4Barbcrr He 6ylyr. Bo Bcg-
HOI{ C,[ytlael ]VILI BCCI'/{a 1}{O}I{eM OUeHIITLBepxIIIOIO rpaIIuqY MOUIHOCTI{ ]IaIpe-
BaIOIUetO [,rexaHrr3Ma. rlprrHrIR, rrTo I]cfl r{LllreTrraiecrtaa Snepfr,lfr rlepBuqHEIx Hop-

nycnyJr rr/Ier Ha vBeJruqeHr,re renJroBorf aHCprI{rr arlroc$epur,rx aroMoB rr iltoJre-

xy.r. ,I[,rrn cpegr{ero ctrFrtltrrr rroron 3l{eprnlr repBlltiHhrx Hopnycltyr paBe]I
4^
i Vtl.mVs = t -?p: 

. llo.rraras Br,rcory o,qiropo4rroiir arnrocrfepr,r na ypoBHe

TopMo?ricrrr{fl rracrrrrl .L, panuoii 106 cnr, naii;1eiu, rrror} efirrI{rtqc o6r,eNra IIa DroM

ypoBrre 6yger nrr;Ie ilfi"tbotr B cer{y}r/(y o1: I 0-6 DIlroB rcrr,rroooit e ueplrlrr.
flpu HonrlenrpardLIrI tlacrl{u u'5 . 1012 clr-3, R lrpeAtroJTo}IieHrIIr) tl'ro rtexaltrBN{LI,
Bel{yqtre H oxJra}HAeHtrro rasa (nanplm,rep, rcnJlonpollo/IHocrL, ueylpyl-tre
y11apr,r r,r r.;t.), ue pa6orarot, uaii4eu, rlro 3a oAIIy c,elt).Il,rly rcN{neparypa

aruocrfeprr [oR],rcr{rcr ua '1 0-3 rpa/Iyca. Cv:lrnne I[oJI?r{IIo /I.TII{rLc.fl 2-3 cvrori
no/IpflIt, .mo6r,r Barvrerrro rroBr,rcl{T}, Te}rtreparypy Ro3Ayxa }Ia ranrlx BIJCorax.

Ho urr, o4lrano, r{e lyqvlr 4eiicrurn oxJra}r{AaloqIrx MexallI{BMoB. PaccMorpLrr.I,

uanprrMep, o6r,r.ruyro MoJrer(yrrrlpHyro rerrJronpoBol.ulocrl. I{oa+rlI,rquerlr rerlJIo-
I]pODO/IHOCr:r- y : Jn-'/z )"lz ftulz l"lz rytlz q-t. r\e k - troc'IOflHIlar Ronlrq-
MaHa; m - Macca MorenvJrr,r; o - ar[rferrrl4BHoe cerrel{Ire croJrItHoBeHr{t{,Itoro-
poe floro?rttrr{ paBHEIM o6r,runouy ]-a3oltlrrrerut]ecrtoMy 3HarIeHuIo l0-16 cM2.

Torla y:6,2 x 104. V6rrm retrJla B pe3)rJIbrare relJrolpoBo^Irocrtr, pac-

crruTaHEafi na eAr{Hrrrly o6r,eua, 6y[er

dzT A?'ez:I ,tS, -; 165p '

Ecrin A Z: J.00', A,S :j0 lrM, ro iur:5 X10-6, r. e. BHarrmenrno 6onr,-
rrre er. C;nellonalelbi{o, IIaffie ne6onruroe fioBbnlrerrlre relvlleparypnt n[o6nactu
IroJrrpr{or,o crlrrlrrrfl 6yler lla-ea o,rtnor? ToJrrrno MoJren)r,rrflpuoli reuroupoBoll-
uocrr.r 6r,rctpo paccacbrBarrcrr. Taxlrlr o6paaoM, Mr,I rrprlxoAtrM r( RbrBo]Iy, tITo

n o6;rracrr froJrrrpr{Erx clranrr,:i yl,reperrlroti IrrrreHctrBlrocrrr HeJIr'3fI o}r{nilarb

cnonr,-nlr6ylr BrraarrrreJrr,Horo ronbrrueHl{r lil{Herltqecnoii TeMleparypbl.
O5narto AJrrI BecbN{a [rcur]brx Iroilflprlblx cwrtumfr, r:oo6u1e toBopFI,

r\,roir{Ho o}rt}urarr, fioBr,IlICIIr.{fr r{ullertrtlccI{oli ierlneparyplJ. .?r'or nonpoc rpe-
6).et oco6oro vrccJJeI(oEilllarr.
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A I{ A A B N,II,I fI I.I A YIt CCCP

I,13 B EC TI,Ifi IT PbI MCI{O tr AC T P OOI'3AqE CHOfi O E CT] PBA T O PI,t t,I

'IoM VIII, 1952 r.

cTpyKTyPA tI MACCA [r{OO}'SrIbIX rASOr}brX TyMAHTTOCTEIT
NGC 6523, 6618 t 2237

I', A. lllu&,tt w I). sD, Iase

Cuurrnn Epr{r'rx ryrra}rirocrcii NGC 6523, 2237 t 6618 u .,ryuax IIa rrprr rortoxllt cBoro-
cr{Ju,rrrix Itarrcp 450 l,r 640 urr (F : 1,4) rro3r:}o.rrr.1.r1,I noJr}rrlrrr,, c o;liroii cropour,r, 6once

ItaJrertrlc B]rerrrlI{e o6iracrl,I, qert aro rloJlytrailocb IlaHce Ha o6r,rqHr,rx (rorolpafr.lnx, a c

npyroii, lr,IrrBr.rrr, orpynrypy, yr{aBr,rBaIoqyIo rra crrJrblroe orriJrorre]rrle o'l t,rry.rarilolo
pii0npc[enerr]rrr rrarept'rr,r. Crpytrrypa DT]rx rvuir]lroclt'ii l BrrirIC rTCrr]lall{Jrr>urJX noJrelr,
cJIoeB r] 6523 r'r 2237 (r\wl'. 1,3) r,r,,rn fleliorolloro no;1o6r,ur rerueii u 6618 ({ur'.2) rrorxcr
6r,rrr, paccltaTprlBaella, rJopotrrlro, ftar{ peByJrrrTar cr'rcrorrilTrlrreorinx lltrlnt'rrrrii rra'rcpnl
nlryrprr ryrlarrrroorr.{ nog lei,ictntrcxl riiiru{x-To orrir, t,r3 riorrx crrJra, irarrpaBJrelrrrafl rpc-
LrN{yjllecTtsclrrro Eapy}r{y, Bo3[ro]r{Ho, I{rpaJra 3Eaqr.rTeJrr,rryro ponr,.

I4anrcpcnr,re roBepxl{oorJrofi rpnooru neo6paarerrr.rii r Jryrlnl lIa ;(aJ.to ollcAltec srlalroullc
r'r3il)rrraclroli orreprrrr{ n cpr'.u'l-2 cen-l 6.4X 1.0-s,2.3 X 10-3 rr 1.0X10-2 B elIrnutle 're-

Jlecrroro yrJra 1rrr NGC 6523, 2237 rt6618, coornerLrrBcrtro. Cpe;1uee 3lla.rcrrl.IeaJreru'polr-
noii rr npoT'onrrofi nlrorrrocrlr panrro A,Trrr errrx 'ryr,rarrrrocreii 53, 28 n tt0 crl-3. fJpn6lr.rxr:rrtoc
.srrarreHr{e r{accl,r [ilfi Tyr'ra]rrocrcr:r 6523,2237 ir 6618 coorBcrcrB0nr{o paBrro 3200, 5800 rr
260 corr,re.rur,rx r{itcc (ra6r. t).

IlsrortaaaHr,r rrcrrorop6rc coo6palrteru.rrr o6 o.rcrrs Brra.r.rreJrrnoii rr, BeporITIio, 0yuit,,-
uerrrurr,noii po;nu laaoloii Marcpr,rr{ n rrpo6.,rclrc rpor.rc,xox{I{orrrrrr Ir paaBrrrr,rrr rre roJlr,tio
(:all,rx ryNrarrfiocrer,l, Ho rari]r{c 3BeB:I O r'r B, c rtorollbrur o[r,I cBlBa]rhl refler[qecri]r.

]l cra'rre noi\qepr{r,1}JacrcrI Brraqerrr,re a0cor{rr11poBarlr1Brx c 1'ccHLrrnr rpylrar{u BBeBll

'O u B 6om,rl.rx r,raccr,rurrr,IX f ilBoBrJri crrorelr c,lracco-li iloprrllrta rreorioJir,r{}rx Tr,rc,rrtr ooJIHeq-

IlI,lx Aracc.

llarrurrnr cuofrcruorvr raBoBr,rx ryx,raHrrocreii gu,nnetcn r{x upoBItaqHocl'b

IIJrrr ,rrtrHrdii cy6op/{IIHarrrr,rx cepr4ii, naIIpr.rMep lIJrfl .rrrrrilrri 6arrr,ucpouoi,i ce-

prlr.{, tr Helpo3paqEocrb lrJrfr JrrrHrrii, cooTBeTcrByrorql{x trepcxo,[aM c ocuol]-
Horo ypoBnfl. BraIoAaps yr{asarrHo^{y cBoi,icrBy Bcfr Macca ryMarrHocrrr BCJTeA-

crBr{e npospaq}Iocrlr B ryrtax BoAopoAIrhIx JIL{rI[ii AeJIaergrl ]Iocryugol,i Ha-

6lio;1are;rro, HecMorprl Ha lpoMaArrr{e paBMepr,r ryMa}rHocrl{.,(o ua6nrcIlarcJrfl

/IOXOAtrT IISJIYIIEIII{E ]TAIT OT BI'IEIUHIIX, TAIT I{ OT ]]}TYTPEIIIII,{X CJIOEB TVMAI]-

rro01'r4. Tert cal,mru orr{pBrBaercrr Bo3Mo}r{rroo1rL rr3yrreErlfl BHyrpeHIIeii crpylt-
'rypr,r nr4{{y3rllrx ra3oBr,rx ryr\{aHrrocreii, orpaxrarorrl0i.i B cc6e lr rlilBccrl{oi.i
.tvrepe Te rrpoueccrrr B TyNraHr{oc'rflx, r(o'r'opbre r{McroT MeLrTo cerirrac }lJr}r uMeJu{
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Mcc?o B npoxrrroM. f[nn raxoro po[a IdccJ]el{onarlrai,i MoHoxpoMartaqecnr.rc r,rao6-

palr{errr{fr ryMarirrocrer?, necour,relrno, flBJrfrlorcfl ropaalo 5onee 1e}rurJx{r{, r-IeM

r[ororpa{ulr, rroJ]yrrerrrrbrc B trHrerpaJrr,rroM cBere, Tarr Harr B rrocJrellHrrx crpyrt-
rypr{bre oco6errrrocrrl x{oryl oltaBarr,cfl cr.rarrte[Ir];rMl{ tsiar{ pcayJrr,Tar pa3Jrr{-
rrrlfr ycJl0Bnrl nos6ylngeHr4fr l(Jrfl paSJrnqHoro po[a aroMoB L{ rlO]JoI}.

I4cxoAn rra Drux coo6paxrenlri'r, nrr,r peururur 6orec lleraJrhno ltayqrlTr, orpyr{-
TypIJr,Ie oco6eHUocrlt, a ran]He Maccr,I TyMarrrrocreii, ocrarrottnrrlr{cr, BrraaraJre

Ira rpcx xopouo rrauccrrrrrx 4urf(ryanr,rx ryMalr]Ioclflx NGC 6523, NGC 66iB
r,r NGC 2237 . tDorcrpa$rln Drr{x rvMarrHocrer,"r 6lrnr,r nonyqeur,r rrpu nonrorqr{

cDerocrrr,rrr,rx naxrep 450 w 650 uu (F :1,4) lta rlJracrr{Ilrtax 103a-E Ir HoM-

6rrnaqnr c rfunr,rpou ItC5.
Fl a rflrr. t npeqctan"reHll qelLlpe r[ororpar[lrl.r NGC 6523, nol5,a]eHHTre c

encrro3r,rqr{cir s 2, 11, 12 n 25 uru. Cpanncnre raurer'i 2S-norrryrrlort rliororparirnu
c {ororparfrnun roi,i ]r{e ryMarrroorrr, rroJryqeul{r;IMl{ na 60" lerecl{one Mayr.n
Bn;ncon o6cepraT opnu (artcuoarlqun 1BC ulrn.) lr rta 37.5" reJrecr{ole Jluxcnoii
o6cepnarop[u (eltcloarlryna 240 ltun.), uol{aBhII]aer, rITo, I'IecMorpfl rra BHaTII{-

TeJrr,rro Menbrxyro Dr{crroarlrtrr.Ilo, Ha rJalueri cfororpa{ul[ [JIoIIIaAr TyMaHrrocrtr
B nconoJrLrro paa 6olsnre [1 ]. ]lrarolapfi 6orrr,ruoii cr]croc]rJre n{L,r Mor'..rrrr rr,r-
fllr,rrrr 6onee Tlanenyro r,r 6o,nec nrrerxrrolo qac'r'b ryMaIrTJocrI{, r{oroparr parrbrrre

He rro.nyrraJracr. Hauur rfororpa{un B nytlna I-Io 6naloAapfl MaJror{y ruacruta6y
(1 unr -5'.7) Blraqtr{reJrbr{o ycryrralor B orHoulcnlrr{ apl{r{x fleraneii B rIeHT-

pa;rluoi,i aprtoii rracrlr ry\{aulrocrl,I. IJpeunryqecrBo trx BaltJlloqaercrr Il Br,rfln-

Jierrrru /{eraJrer,'r rr crpyr{ryllr,r 6orLee cra6blx BFIetrIHI{x .tacrer,j Ty},ranHoc?rr,

r{oroprJx coBccM r{trrll rroarrr{ coRCe^r IIcr Ira {otorpa{iznx N{aynr ]Jr,r"rrcorr

r.r JInr.
Mr,r ue rroir{cM AcJrarr, cpaBllcilL{fl c oqellr, I,tltrepectroil rpotorpar}ueir 6523

Terutepcn [2], 'r'arr nari rocJrel[Irflfl oxl]arr,rBaer uplr 6ormrurrx Aeralrrx rt

ocrrorlrroll Jrr.rrxb FrApo Tyn{aIIHocrIt.

C)onoltynnocrr r!oror:parlrr,ri,i, nonyuclrlrlrx npr{ paBHbIx oI{clotsIrurlflx o1'

2 rc 70 tr{trrrr., rroBBoJrrr,rra l}r,rrRlrrr; cJrorlclyro crpyrrrypy ryrlrarrrocru. Pacupe-

.rleJrorlrle Marcprir{ s oroi,i Tyil{arllrocr}I oqel{b Aarelto or xaor}l.Ilroc'r'r,r, IrIao6o-
poT, B TyN4alrllocTtr{ L{oil{rro [pocJrc/tlrT], IrecHoJrr,rto nelpaBlrJrblr.r,tx o6ono.rex

B ltiti(c orl(erbrrBrx lreiran{rirryrt;rx ltyr'. Ifa naurefi {oror.parlinlr (rfrlr. 1) na
itoporrtoi,l crtcrroarrrtrurr rrl,rl'flrryrarr rleul'paJrr,rran qacrr, o6parrlena trByMn /(v-
raNl[, ]l o6trlena aJrJrr{rcol\{, [or.]?ll 3aMr,rrtalorrlrfMcfl rrpl{ 6o.lee gnuurroii ertcuo-

Br{r lr4 rr. 3r o'r el;nltrc [4o]nlro crrl{T &'Jrr, nepu oit o 6 olo.rrtol"t.
Ha t2-uunyrHoi,i r.r orrraclrtr{ na /r-ultnyrrroii {oT orpa{Iirrx y}i{e xoporrro uuAIrIrI

qacrrr rrropoii o6o.rroqnr.r. 3Aecr, )rie -r,l r:ra oJre/Iyrolilr{x r[ororpar[unx aroi,i ryr{aIrHo-
crl{ url/Irrbr orllclirruie lrelpallnJrbrr6re /Ivr'r4 T]lcrr,cr-o, a r4o}rie1' 6;rts, u oireAylo-

fiIero ]]rrerrrrrer.o o5paeoBaurrfl, Ilocnelrrne o6pamlnror ryN{al{ilocrr, B oclroB-

LroM c Barra[a rr c Bocrona rra llaccror{rrurr,r olio;rro 30' or ue]rl'pa. N{rrolo 
^4alepIruylne auopr[floro B].[Aa [plIMDIItaer c r]oc'r'oria ,qo 60' n c BarIaAa go 45'. IJa

3-'raconori (rororpar[un 60" relccrrora i\Iayirr lJuncon r{ Ha Ipyr'rx rlrororpar[r.rax

Molnno rrpocJreilr{Trr roJrr,rto o6,ractt,, oxBar[IRaeMy]o ,qr]yx{t repBrrMI,I Ir}IyrpeH-
ulruz o6onorrr{al4r{ rJa rrarrr].rx {ororpar[unx (rlrr.rr. t). Mrr ile orr{eqael,I BoJIoIt-

Ha, tlo6ylbr L{ Apyfxc ,TrrrcpecHr,re [eraJ]]r, ran Han IIaIna ueJll] [o[qgpr*rrrra

6 trIas. I{pLrMcHor)l acrpoQrra. o6ccpBa, ., r, 8 B1



roJrr,Ho cJrotrcrocrb crpynrypbr. CreMarfi.recmtr n Ao uemoropofi crefieun
ycJroBrro ryMaHHocrl rrpeAcTaBJrer{a ua {rr. 2. Hpafiue MaJroBepoflrHo, qro.

rar(oe pacfipeAeJrertre Mareptrr cnyuatno.
Moxrer 6rrrr, cne4yer yKaBarE eqe Ha ro o6crosreJrtcrBo, qro ytroMflHyrbre.

agecr o6pauJrfrorqrre qer{rparrr,Hyro o6racG ryMaHHOCrtr BrrertrHEe o6paaona-
Trrfl B Bz[e qacrert cJIoeB trJItr o6oroseH n o6rqeivr y6uraror B flpr(ocrtr tro Mepe
yAarrermfl or cauofi apHofi rleHrpaJrr,Hofr ryuauuocrz. SroBtrAHo trB Toro, qro
BHemEue o6paaonanurl BblflBJrflrorcfl y rrac rro Mepe yBeruqeHtrfl aHclro3rrrltrrr.
3to gsrenue cJrox{Iroe, Eo, Bo3Molxuo, o6reano cxopee yMeuEmerruro trJror-
rrocru MaTeptrtr, qeM yMeHrlreHuro urrTeHctrBnocT[ uoHtrsupymrqeto usJlyqe-

rluft c yAaJreHr{eM oT qerrTpa, TaH r(aH
o6racrr trorrrtr nonnori r{oHuaautrtr Bo-

AopoAa Aorrlr{Ha, troBtrAtrMoMy, 6rrrp
6onrure, rreM Ta, Horopyro BarrtrMaer'
ola ryuaorrocm. V6rrsautre flpr(ocru
IUIfi BlrelrrHlrx o6paaonaulrfi uolxno un-
repnperupoBarb orrracrE HaH pe3yJrb-
Tar trBBecrurlx ycnorrrt BtrAtrMocru paB-
rurrHbrx sacrefi TyMalruocrtr. O[narto
sro Mo)fier 6rrrr, unreptrpertrpoBarro r{

HaH peSyJrr,Tar trocrerreHrroro pacur{pe-
Etr.s grr{x o6ono.reH uJrr cJroeB co Bpe-

MeEeM tr yMeHBrrreHtrfl IrJroTIrocTu MaTe-

pr4E B rrtrx rr pacceflHr,rfl B rrpocTparrcrBe.
Hapnly c arltr{, BepoflTHo? r{orJrr{ rrMerr, Mecro Bcrperrrl c a,re}FiaBes4IroiTr lrare-
plrei,i uo uepnr{ieplrr,r, a rarr}rie Bcrpetrr,r t{acc r{arepulr, paclpocrparrrlBrrluxcu
rl paarloe BpeMrI tro rer\r rrJrrr rrnr{M rrprrarr{r.raM r{B rleHrpaJrluoi,i o6nacrlr, B pe-
ByJrLTare ropMolfieHlrrr, Molrier 6rrru, cuolJru c(loprvrupoBarr,cfl re cnoeo6paarrr,rc
BoJronullcrble o6paaouauua, Horopr,re Ha6rroAa()TCfl B oror,l TyrraHrrocrrr,
s oco6ennocrt4 rra uepu{epun,

,(pyraa I4Bytlsltrou rraMr.r r,raBec'rnan 4nrfr[yBrrarr la3oBafl rvMaHFIocT'L
<Jle6e4r> NGC66tB rarrrile BLrflDrrfler rrenoropLre lrErepecrr6re oco6enrlocru. Ha
rfur. 3 trpeAcraBJreHrr qerr,rpe Harrrnx r[ororpa{nr,r c ancrroBr{rlr{er,i or 3 Ao 70 uus.
Hama 12-uuHyrnaa {ororpa{r{fl oxBarhrllacr Brrarrrrrenr,r'ro 66rr,ruyro urroxlaltl),
qeu 205-rtr,rllyrllat{ {ororpa{lrn toi,i nte ry&rar.rrlocrrr, troJryqeHuafl trpr{ [oil{oxltl
60" tenecHoua Ndaynr Buncou [3], u qaconafl {ororpar[r.rn na 69" reJrecrrore
o6cepnatopnn lleprrnnc [41. CrpyHrypa NGC 6618 oqeHr, cBoeo6paana. IIa
Hamrdx rfororpatfrnx nrbr rMecnr rtart 6rr ]raJloirieHr,re Inyx rylrannoc'reii:
a) co6craenHo oqerrr, nprtofi Tyr{aHHocrr,r <rJ1e6egr,u, Han orra }rBBecrr.ra c AaErrnx
uop, 6) 6onruroi,t, Blrarrlrre.ribHo 6oree cla6oil Ty]vrarrrrocrtr, c.rre/.{ noropori mr,r

Haxolltl,r rla yrro]\{arry?rrrx {o'rorpa{rrflx, rroJlyqeH}rLrx Ha o6cepBarop14}rx
Mayur lJnrcoir u flepnunc. I{alru t}ororpar[ru rronaaLlRaror MHoro Ho]rrnx

4era.reir u co6crueriuo ,r-(alrie rroDrre rvNr&rrrro(rrrr n orort o6.qacr.u, B o6u1eu,
ecJIrr orBJre{T:cfl or AcTaJrcr"r, l,ro}xrro ce6e npe/tcraBtr{T},, rrro r{B co6crrenuo
ryMatrHocrr{ NGCI 6618 Han 6r,r pacrrpocrpar{rrrorcFr rpr{ AJru}rr:rLre Belrrr{:
oAHa, oaMafl frpr(afl, c HarlpaB.rrenr,relt npn6nlr3rrreJrbrro c Barla[a rra Bocror{^

, \--
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rDwr. 2. Cxeua pacnoJrolfieur.fl o6orosex
n ryrr.raunocru NGC 6523, OrAenrurre
o6oroqnu flonaaaubr paanu.moft urrplr-
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Our. 3. Tynannocrr NGC 6618; (fororpa{ur rpr{ rroMorrg naMepbr 450 ur'r r nyvax Hc
o ar{oiloar{rlrrflv.rtr 3, 12, 60 u 70 urn.
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RTOpafI - B ocrroBlroM rJa oeRep !I Tpcri,fl, Iran6oJICe cra6afl -rlpr6ru3r4'
re,rlbrro Ha ror, np[I(aBarr r:celi rynaanuocrtr ilo Hexoroporlr crereuu cnl{paJrl..

uurii xapaxtep. Orueu{n4 clrtre, rlro Ha paccrorlHrlrl 20-30' n Sallaly or

co6crBeHHo ry['IaHlrocrIt <re6eAl> I]axoAlrrctt orreHl ItJrlIHI{oe SaMerrarerb}Ioe

Bo.rronlro B Bn[e 6vxnrr S rur,r rrarepr{tr o6rrluu rporrr}r{eurlent 11o 1o. 3ro nonon-

Ho, BrrIIrrMo, coBceM or1leJreirHoe or <Jle6eqn)), IloJrlnHo 6rrrr, paccltarpl{Rae\{o

Han orqe"rrLrrafl rroBarr ryr{aHrrocrL, xolffl ABa oqerrr nc6cnrruux 6o:ree npnlrx
yroirnleHr{fl o6rqer,i 1qnnnort o]toJro 5' Reuecrsu HaIt IC 4706u 4707. IJaxoneq,
Tyt{ar{r:rocrr, <Jle6elr,l rr Bce yfio],rflFryrbre l]Brlrre ryMauHocrtr lraxoAflrctl B rroJle

o.rcnr, 6onr,uoii cla6oji rylrannoclrll [pora]rteH]Iocrblo rrotlrr{ n to. Flcc err,r

TyN,rarrrrocTrr Bcpofrrriro AoJrlr{Hr,r 6r,rtr paccuarpr,rBaeMr,r Har{ eII{IIafr cl4crox'Iii,

Heo6xo4unao rar(E(e tro11qepftHyrr,,

vro 6naro4apfl MrrorrzlM ;1eraJI-sM (nonrrruct

nerneft, noroxou) n BleqarJreulrro o He-

:roropofi ctrrpa,rrr,Hofi crpynrype npr6an-
Jr.rrercrr erqe flBrroe BleqarreHae o ryp6y-
Jrer{Tr-rocrtr - {axrope, I{rparoqeM, tro-
BuAuMoMy, auaqrlrerrbuyro poJr6 n otofi
TyMaHr'rocTrI

'I'plt ocuonn'lx ctrcrer{arr{rIecr(Irx rJa- (Dlrr. 4. cxerta ocrrol}rLrx crrorcrrarrr-
IrpaBJreIrrIfI s oroii TynraHIIocTlI [peiICTaB- qecr{].rx rranpannenrrii D ryrrarrrlocrri
Jrerru cxer,rarurrrcorrr:r lr J{o rrcrrolopoii cre- NGC 6618

trerrr.{ ycrtoBrJo rra {inr. 4. Oco6errrrocrlr
crpynrypr,r Erorr rynraHrrocrtr, nan orr[ Br,rpa]rtelrbl ]Ia rloltoBoIrrIT,Ix ]I0]t]r

rfororpar[lrnx, eI(Ba rlr lvroryr 6r;rm rrpnrurcarrbr cryalaiinoctlr trTrE xaorr[tlHo-
c'rlr. I{ari trr B ctrryarae pacc}rorperrnoli ryuanrrocrlr NGCI 6523, uoxtuo trpeAtro-

Jrararr,, rrro ora crpyr(rypa NGC 6618 rtar-'ro orpall{aer n ce6e cl{cre}4arl{tlecnlle

l{Brrffierrtru Marepllrr, rtoToplne I,IN{eJIL{ r.rJrrr rIN{eIoT }Iecro B TyMaHlrocrll.
Hanoueq, ocraHonri\rcfl Bnparue na rpcrreii-r uarecrnoii tyuartrocrn NGC

2237. Ha rfur. 5 /Iarrbr ABe {ororpaclrur (aHcrroanqun 25 u 70 urrr.), HarJltlluo
Rr,rflJjnfrorqtre BrrVTpeljlrroro crpyr{Typy TyMaI{HocrlI. Coaepurer.rno orIeBrrAI{o,
qro B/Iecb Mr,r rrMceM uo npaf,rHell Mepe [Be orIIeJrbHrJe o6onourtu, a Bepogrlro,

r{ rperr,ero, oqeHl paBMbITyIo, rlalt6onee BrrelIEIoIo, Hnxanor'ry clryqariHolay
pac[peJle,fierrtrro Marcpr{rr raltylo crpyr{Typy IIpI4IrI4CarB r-roJlr,?.s.

Itan u B AByx IIpr{BeIIeHIrLIx pauee cJlyqnt" NGC 6523 r 6618, B ryMaH}Io-

crn NGC 2237 lrat<at crp-\rltrypa B BI{iIe ftoJIcq, CJIoeB, pacxoAtIII{IIxCn sernerl,

DecLl{a AaJ]enafr ot auop{rrocrr{ r,r xaorrrq[ocrlr, J(oJr]riHa 6rrtr, paccl,rarpr{Bae-

r,ra, BepoflTrro. nart peeyJlr-rar cucreMartrqecxtrx 4cnxientrfi Brlyrptr ryrfaHlro-
crr{ rroA 4ei,ic:lrreu lialtrrx-To cI,IJI, trB rtol{x cr4J]a, rlanpaBrel"IHafl tr3 rleETpaJrr,-

uoii o6.racrl{ Irapy}ny, Mo}ner 6r,Irr,, r,r]-paJra BHaqtrTerr,rrylo po"rlrr. Eclru clurr,
o Itoropr,rx B/Iecb n11er peur,, geriicrrlrtreJltHo cylqecrBlrlor, ro oHrI soo6rue Jlorll(-
IlhI BErSBaTr, Tartinc ryp6yrermnBle tIIIJIeI{I{fr B arrlx ryx{aHHocrflx.

ilIrt ne Aorllrirrr,r [yMarl, rrro paccMorperr[atr Br,IIxe oco6eul]ocrr rpex r)i-
Irarurocrei,| soo6rqe xapanreprra /(Ia t{Horr{x TyMar{I.rocrer?. Olualto orl{Jro}Ie-
gtrrc or auoprpnocru na6lro;laercrr rrepeAxo. B qacrnocur, ortvlertrrM IreAaBllee

Br,rfrBJreur{e oco6or'<l r{nacca rynralrnocrer,i c pac[peAeJrcr]ueM r,iaTeplr[I tro
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neprT{ep[tr, H r{oropoMy Mo}riHo orr.recrr{ Ar]e r{3 Tpex paccMorperrHhrx 3l{ecb
ryMaul{oc,reft NGC 6523 u 2237 tsl . Il or:nourerurrr crpynryprr rra6nro4aerclr
Brraqr{Terrbrroe paBrlo06paar{e, B aracrr{ocrrr, Hepe4r{o o6Hapy}HtrBaerca rrpe-
I{MvrrlecrBeHrrafl HanpaBJrerrHocrb Aerarer'r Br.rvrpr{ ryMaHHocreii 16].

f{"an roro .r,ro6br r{ecnoJrr,Ho noloiiir[ n rroHtrMaHr{ro r{Hrepecyro[]ero Hac

uBJrelltrr r gurp{yaurrx ryr{aIrllocrflx, Bec6l{a Ira}Hr-ro oqeHrrrrr rropfl[on Macc
arl,Ix ryl,Ial{uocrefr. Tluennii aro AoJI}rtHo rloalloJrI,ITr, ,ny.riue lroHnrb, B r{arior{
cooTr{olreHr4r{ HaxoAfrTcfr TyMaI.rHarI MaTeprla r.r 3Be3/IbI, oTI}eTCTBerrltbre 3a oBe*
qerrr4e ryMarrHocrefi. O4no Baxrroqer.rue Mo)r{er 6r,rrs c4e"rraHo, ecJrr.r Macca ry^
MaHr{ocrr{ cocraBJrfler 66rruryro rrJrrr r{eHr,rxyro AoJlro MaccH erlrx ane:;1 (rra-
rrpuMep, flocIleAr'ree r4r{eer Mecro B rrrarrerapHErx TyMaEHocrflx). flpyroe
BartJlrorrertr{e AoJr}nHo 6r,rrr, c4enano, ecJrtr r{acca ryMalruocrlr ona}r{ercfl rra [()-
pFrI(oH r{Jrr,r rrecnoJrr,Ho noprrllnon 6orr,rne MaccrJ BB€I3I{. Eroruyrrxr{yn71auen-
Ta.rr6noro BHatIeHIrrI 6rr;r uo4.lgpltHyr Ir IIaIrIrx [epBolraaraJ]r,rrr,rx pa6or.ax.

Oclrona MeroAa onpeileJleHlrfl BIraaIeHItfl trJrorHocrlr rr r{accbl 3artJrloqacr(,rr
Ir crcAyIoIIIeu. Bo-uepurrxr MBr rlcxogtrM uB Toro npocroro orreRullFloro reoN,rer-
plralecrtoro cBotYtctBa, tITo rIotsel)xuocrHatr flpI{ocrb ttpoTtr]HelrHoro trcroarrrr{r{il
cBera He BaBrrcrrr or paccroflHnn. llo-nrophrx, nart Mr,r llr{/{cr!r pa}r6ruc, ncro
l'a3oayIO MaCCy Mo)ItIIo 0rl]lrarr, I]poapa.ruoi.i 4na nnrrr.rii, coorrrercl']lVrolrlr,rx
nepoxollaN'r Mc?ruy /[ByMrr roa6yrri;1ennr,IMtr cocroflr{Lrfra,rtr{. Ecrlr er4e rrprr}rflTE,
rrro Irer rol'JrolugH}lfl cBe'I'a B [,re]ri3lre3[IJoM npocTparrcTBc Me]r{Ay ryMalr}ro-
crbro rr rra6lro71arcneM, To, orrcBIU[Ho, troBepxHocrrrafl fJpr{ocrb l43ryrrarofiie],"t
laeouoii \racchr 6yAer eawrcerL rrcliJrlotrtrTeilr,Ho or no,lr{qecrna erreprur -L-1,

rr3ryalaen{oiir 1 cM2 noBepxl.Iocrrl B I ceH, ]rpcMerrr{. flpn laru,rx yc,Jrolrlrrflx ,r3
i)Toro SHarletrun E7, orlelrrllrro, Jretr{o Mo}r{lro floryqlI?b qrlcJro cI]eToBrJx Hlla]I-
:toB, Itoltopble }ISJrYtraroTcrr aTor\{aN{I{ R oooTReTcTByIonIeM cocToflrrtr{I{, Haxo-
Jlrlrurl,urcn R r{rurr{Hllpe ceuerrueu 1 cu2, ocb r{oroporo conla[aer c J]yq6xq ,r,o-
urrn. lla6,aroAeurIrI rroaBo.rrflror troJryrrurr, r\{orroxpoMarnqccnyro tro]JepxHocr-
Irylo rIpltocTb T/1\,r&rrrlocTl4 B 3Reil/IIIhIx lleJrlrrlrrrlax Ira l:{Bal[pal,Hyro ceI{yH/I}'
Ir,[r{ MI,rHyTy Ity]'r. 3alarra 3ar{JrrorraeTcFr P Tolr, r116fi1,1 Br,rpa3r,rrr,3Ty rroBCpx-
rro(:'r'llyro trpr.rocrr,, cltalr{cM, rJ J-rytrax IIo, u e;luru,ruax uncl,r.t{r.r, u Eltrax c I{tra.ti-
parrror-o carrrr4r{erpa B ccrryHlly.

Ilycrr, In1- n3[reJ)er{Hafl ,rpr{ocrr. o4nor,1 rrna71pa,rHor,1 cer{yHABr x{oHoxpor,ra-
lrl,Itlccr{ol.o }TI}(]6pailierllrtr ryr{aLIIIocrlr ]t lrpoIT:tRoJr.brrrix eAilrrrrrlax. flyc'rr,, lla-
"rtee, 1,1- flllltoc'rir SRe3AIi R TCx )l{e e.{r.flllrlr{ax 4rrn 'roii ?I{e /IJrplrrr,r lloIHr,r R

rrllcAcJrax 1. A (uauepcllllafl rrpnocrl nJrorrlaArr ancr{ioHalr,nor.o uao6pa}r{eHr{rr
onaaraJla peAlrqxpyercrr Ha uecr, 4ncx). Snan orrrocure.tr,ur,rr,i rtoor[r[[r]rrcrrr
IIp03paqIIoCrn (ltrnrrpa d1, oTIrocr4Tenr,ur,rli lloa{cfnquenT rryBcT]llrTe"r.trr]{ooTtr

lrJracrrrrrr{r,r u aroii [polycrraeMor,i yanor)i o6nacur cnerrrpa p1, & rar{i]ic xoet[-
t[uqlreur ttporrycrtaeMocrl{ orrrrrr{r4 rrrrcrpyMer-rra y1, rroJrvrraror r,r3 E3MepeH-
rrori uHrerp anr r-rorli r{rrrclrclrB rrocru au eagr,r 2...

a^9^^{^1*^d}'

I4I{TeII0IIBIIOCTL I.,.7, COOTI}eTCTIlyrOqVIO t A glrfl J{JIIIUbT BOJJrrr,r [rrTepeovro[lero
Hac Molroxpolrarr{qccr{oro trBJryqeHrrFr l,yMaHnocrtr. Paaylree,rca, a'rlroc{iep-

trr,-:l
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Hoe trorJrolqr,Hue rax,fie yqurblBaercg. Otnourenre
'In;: I*7: P, (r)

orreBr4rro, ue 6y4er BaB1,1cerb or rrpon3Bo;lr,no rr,r6paglror;r €[rIHI{UrI I{HTeH-

, ilililocTlt.
Ilc;rrlr nr,r6paHrrafl BleBAa ecrl HapJrrrrr conuetrrroro ltJracca c raltr{M }ke

paclpeAeJrer-rr4eM I{HTeIICIIB}IocTI{ B ClreKTpe, }talt 14 y COrnqa, TO BAOJII BCeIO

glrelrpa pa3Hocrr IrIrreI{CI4RIIoCrtr l{e}r{[y anes4oti II COIHUeM Ann nlo6oro

rrraareHnfl tr 6yAer paBHa pa3l{ocrlr Ilr{3yaJI},HLIx Beiluquu BBeBAnI m,v Coil:r'-

Ua ruO, 1'. e.

(2)

IJcnra eseaAa He rrapJrr.rn coJrrreqrroro r{Jracca, To AJrf paBrrhrx tsHaareHtrfi rIo-

rpe6yercrr BBecrr{ rlotrpaulty Lm* tt nt. (gtvt 6onee ropaq[x BBe3[ L.mr.6y\er
troJrolr{}rreJrr,Ha, a Arfl 6orce xorIoJIIrLIx ilBesg - orpl{Ilare;lbga). o'IeB1'r11HO,

L*,7 2.5 lq I{,
rxe

r 1., '. / /rr- \K:l "o,\ ., * 
r

\ /rrrn /ro ' \ lrru, /r.,,'

3gecr 111o, -fs3ss-[Jr&HItoBcRr{e rpynxqru gnn I{o n 5300 (a{{exrunuafl AJI}IHa

BOJrHr,r AJrfl rIr{aJrhr Bl{syarrrHr'Ix BcJII{qzH) ; Tgfr 7-.- relrueparypa r{apJIIrIta

dGO n AaHHol,i:" aBeBI{I;r.

flepec.rnrrrnan 1gr, Ha 1 FiB. ccH. /Iyr[, 6ynertr l{x,Icrb

t:.tg;t : o/t(m. + Lm',,- mo) - lgs, (3)

r4e,S - roBopxrocrb coJrrrequoro AtrcIta B celtyHAax ryru. I4s (1)u (3) uo-
Jry.raer,r orrrotrreur{e flpnocrtr J nu, cen. MoHoxpol\{artr4arecnoro uso6paxtelnn
ryMarrHocrrr n fiprrocrrr 1 nB. cen. coJrEeqHoro ltrcr{a 11rn 1 A coorBercr]lyrorqeii

JI,III{IIITI I] OJIIIbI :

Is e :0.4 (m*- ms).

4 ?: lg P .- o.lt (m, + Lru,,,- mo)+ lg S.
/or

(4)

O.routrluo, orlJolrreHr{e f""^l Ign parjrro orr{o[reHrllo ltoJrtrqecrRa enellrr,rrt Zr1,
rioropoe IrgJrytraer I cryt2 noBepxHocrrr ryMarrHocrlr s 1 cert. Il [Jrr.{ne I]oJTIIEI

tr, ri uany.rgrrwto Egt, c 7. cvz troBepxHocrr{ coJrlreqrrolo l{I{clta BHyrpr.r 1A rort

)r{e /Urrrrrr,r uoJrrrr,r n 1 cen. B e/IrrHurle reJrecHoro yrna. FIo -E[1 lIBI]ecrHo, rr,

cJreAoBareJlr,Iro, r,Iolr{Ito IroryrII4T], AJIn ryMalruocr:,r Er7 n apr/cu-2 AJtfI )(aII-
rrol-o B.rrauerrun ). u l ccrr. B e[rrrr,rqe rcJ]ccHoro yrla. I3uurerrprl]lelenrlrri,i ue-
ro4 6rrn RrrepRr,re [pr,rMerreu Au6apqyumrou [7] npu cner(rporpar[Iauecnora
r,rccrel(oBarrr4lr ra3onhrx ryMaHnocreir, ra uu Jrrrurb oarelrb ueMHOro uBMeI{I,rJtrI

ero /IJrfr Iraruero rTcclreAoBaHug. Ecnn EnTecTr, r{oJrnqecrRo arreprtrrl Il elII{-
Irurlc rerreclroro yrJra,'r'o, yMEolHan. EnTua 4n, uoly.rr,rM IiorurlecrBo olrepr]rl,I,
rtoropoe lraryqa]o'laroMrJ B qacrorax 4arurol,i clcrrrpaJrb]roi,i;ri,rrrnlr r: 1 cr:tr.
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B rlrrJrrrllApe ceqeHEeM I u,,rz, ocb noroporo coBtra[aer c ilyrroM Bper{lrfl. Torga
oqeBtrAHo, qTo

lttcEnx : nk' hv'A,,r. (5)

OrcroAa Molnno orrpeAeJrurr, qucro arol,roB BoAopoAa B Tperr,eM HBaHToBoM
cocroflHtr[r 7t3, trsJTyqaroqux Jrtrr{trro Ho, n qzJruHApe ceqeHrenr 1 cu2 n 1 cen.

O,qnaxo Eac [oJI]nHo trH?epecoBarb He cTo,lrhr{o qlrcilo ns) cltoJrbr(o rIoJIIroe
rltr0Jro BolropoAlrr,rx aroMoB B 0'IoM quJrurrfipe, a raHrr{e trx cpeJEflfl rr;rorrrocrr,.
Izlueuno oro [ogBoJruno 6rr rrptr sHarrtrrl paBMepoB ryMarruocrr oqenr{Tr, Mac-
cy ryMaHuocrr. E( co1rta.rreuuro, trepexo,q or no K [oJrrroMy rrrcJry aroMoR 11p11

oqeHb BHaqtrTeilbHoM ornJlollerrzr[ or ycronzr,i TepMoilaHaMuqecHofo paBrroBe-
ctrf fipeAcraBJrfler co6oro rpyArrym 3al{aqy. cnasara seo6xotrruo uafiru -c-iuclro

aroMoB n nefirpaffiHoM ocrroBrroM cocroflrrtrtr B coorBercrBr{u c {opuynofi,
B noropym BBeAerr noo{{zqzeur ,quJrrouu[

lz : s.z- w _:_ .u : i; nn -y-. (6)

,(anee, rrer coMuerr[fl, r11g B [a]rHrrx ycJroBrfx troqrtr Becb Bo[opor troun-
SOBaIr, tr, CJre,qoBareJrbr{o, qtrcJro nefirpatr,ur,rx aroMoB cocraBJrfler oqegb He-
6onruyro AoJrro trporouos. Hrffie MEr trMeeM trorrtrBarltrouuyro {opuyJry EJrfl
aroro cilyqas [B]:

o6oenaqenrfl BAeob o6rqenprnnrrre. Conep[reEr{o oqeBtrAuo, *o ona"" ctrJrr,-
rroe orRJrorreEtre or yctonrft TepMoAtrEaMEqeCHOfO paBrroBecufl trpE oqeHr,
MaJroM tr oqenb Heroql{oM BHarreul4tr xoo{r{uqrenra ArrJrrolr{n W Aetaer Bect;Ma
HerorrHr,rM olrpeAerreHr(e nr D. n+, a laHne rraccbr pr{rfy:ur,rx ryrrauuocreri.

Morxuo noftru tro llpyroMy rryrr{, noroprrfi 6aauplrercfl Ha uccJrel(oBarrtrJrx
Meuqena [9J o tpranuecr{trx trpoueccax B raaoBr,rx ryr\.raurrocrflx. B raeoso}i
accarr6ree, cocronuler? uB I{oHoB, aror\{oB u aJrenrpouoB, rrocJrequr4e rrorra}r{yr
HarrMeHrrrrlee oTnJroHeHrre oT ycJronuri repuollr{HaM[qecHoro paBuoRecras. 3ro
rrBJrgercfi cJreACrBtreM Toro, qro A,nfl BJreHrpor-ron 65r,qer rrMerb, n o6rqelr, ue-
cro MaHCBeJTJTOBCHOe paorlpeAeJreEae cnopocrefi, oupe4eJrfleMoe Hrnerr.recxcfi
reMtreparypoil 7". B raxoM rror{usoBarrHoM rase aJreHTpoHHbre saxBarhr 6ylyr
flpor4cxoAnrr, [pr{MepHo TaH E(e qaCTO, KaH U B Cilyqae TcpMoIIuHaMtrseCHOrO
paRuoBectrfl, tr B coorBercrBtrtr c arnM 6y4er npozcxoArrr; cBeqeutre Bo4opo11-
ur,rx rnrrufi, 0:ruu Aocruraercfl SaMerrroe ytrporqeHue cronryert npo6ncur,r, no-
rAa BCe oCTaJILHbIe IIpOqeoCbI OTIIOC.TIT It AJTeHTpOIIH6IM SaxBaTaM Haf{ It cTaII-
I(apry. B orou cryqae Menqen z Arrep [10] naror {opuyny Arfl norr4rrecrBa
SHeprtru En,n,nwheJrgenrori egnuzqefi o6'reua s I cen. nptr trepexole r{3 cocrofl-
HuH n' B ni

* : ryt"'4 Utr)'/. e-I / k' f$* r-,.

E n n : n*n"uglfL * u,rn?!Z r*,

\7 hRZz
^ -_.- 

- nzkTe

B6

(7)

(8)

I.Ae



flpu upmreHenrrrr rr Ho 6y,qeu r{Mer6

En,, -- "''3 . 48.i. to-20 8- b,r*,
T;,'

r,(c g : 0.767; t,u: g.1i ax: 5.69. [{nn Turpunnro 10000'.
Corleprtenno oqeBZAHo, rITo rlnc,'ro BaxBaroB aileltl'porloB otrpeqeJrflercE

Blecb npol,raBeAerrrreM rtouqenrparlufi flpororroR rz+ lr anerttpo]roB nu, [\ta
ctrJJr,r{o r,ro}rrr3oBaHrror.o ra3a n*: t't,e, r{, c;roAoBareJrbHo, ua (8) ldo]nHo troJry-
qllrb cpcllrree Buaqerr{e I{Jur aJrenlporrHoii u,rorrrocrv nn, Tlctn. En,nytrruotrtnw
ua o6reu V, ro nonryqaM rroruyro DMr{cctrro nceii ryuau}rocrtr En,nV. fle,nn
oTy llerrl{rrr{rry Ira [or]epxrrocrr S uceii TyMalruocrrl, rroJryr{I4t\I, oqeBtrri.[tro, tr18-

Jryqeulre ryr\,raHHourr,r c 1cu2 u 1cert., T. e. pailee ytroMrl{yrylo na6nrogae-
&rylo BeJll{rrwny En7. Ecnlr rylrau}rocrb ecrb ctlepa palr{yoa "R, ro, orreBtrArro,

VREn'n'Ls : En'n'i - En^. I{ar BEiIIro, r{ ilrecl Ha6nroTlarenr,uoli ocuo-

eoii gnr otrpelteJreHlrfl ne cltylr..lrr orreprr{fl, !rBJr}qng11ur aroMaMrr B qlrJrtrrrApe

c oclroBauuenr t cu2 r t cen., T. e. De.rrtrqtrHa, roropyro Arrn upoapauuoi,i ry-
MalrHo{irtr r\{o}nHo floilyqurr, tr3 r{BMepflelrori nonepxuocrrroii ,rpnocrr]. Ornlo-
Helrrre or repMoAuuaM[qecnoro paBr{oBectrfl trpeAcl'aBJreuo n groli r[oprvryne
Mllolr{r{reJreu Du, Horopsrfi l1nq Jr}rHr{tr If o 6nwlox x 0.1.

flpu oupeTleJrerrr{r{ rrrJorrro(r,Tr.r 0JrenrporroB ornJro}rerrrre or tepl,ron}rrra-
l{IlqecHoro paBr{oBec}rfl He oqelrb clrJrrrrro lJJrrrflor rla pc3yirr,Tar. 13o B0frr{o}r

cryqae oun6na oflpe/treJrer{r{fl ne, Beporrr}ro, ropaaqo Melrr,rrre oAlroro [oprrArra.
Erle r,renrrree u,'rrrflrr[e, r(ax Br,rAHo lra r[ropnaynu (B), [,ro]Her r{Merb rreroarr{oe

Blra{e}rr{c rcl,rneparyprJ gJ]errrpoHrrolo rasa rr ryr{arrrrocrut (7", BepoflTrro, r{a-
xolrrrrcFr rr npelleJTax 6000-10000").

Tartr,rnr nyreM n,rhr rnueeM Boalro)l{J:rocrt, olpe1leJJl{Tr, IrJlorrrocrb rrporonorl
(.n+: n") rurn noo6rrle rrJrotuocrb roAopo4rrbrx arolvroll, o6xo;1n r uanectlroii
crelrelrl,r 6orrruyro rpyAHocrr, cBflaanrryJo c oLrerrE rrI{Jrr,}rEIM orltJrol{elrr{er,r 01'

TepMoI{rrraMtrqecHoro paB r{oB ecuFr.

Ihotnocrr, BoAopoArrr,rx arouoR rrpe[cra]lJrrler co6oii oale]Il Ba?r{Hyro {n-
Bttqecnvro xapanlepucrrrrv. Ollnano BAecb nac 6oJrLme trHrepecyer rtracca

Tvl,raurrocrei,r, u npn trepexo71e or rrJrorrrocrl{ rt r{acce Mr,r clroBa crarxrrBaeM-
cfl o rpyAr{ocrrrro - neo6xoqnMocrr,ro Brrarb paccrotr}IEe, .nurrciinr,re paBl,repbr

u rlr.mypy ryNrarrHocrrr, Eto r,romno cAerarb Jrr{rur, AoBolrno nplr6rr{}ricr{Ho.
I{poue roro, noo6rqe rreogrropoJrrrocrb orpynryplr DTr{x ryMaHuocter,i ran-

)fie oqerrrr Barpyltlrtrer rroJ]yrrerrr,re Ma(rcLr ryr\{alrrlocr}r, 3r.ra-renlte Err,, d ralt}r{e
ne rreilfreTotr B oqeHl BrraqlrleJlbrrlrx [pe/{eirax AJIfl paBJ]I4qHbrx ToaIeIt TyI{aIr-
I{OCTII, tI OTO i\,rO}KeT IrlllTBeCTr{ ri SaBI,Ilrer{HON,ry SIIaqeI{IIIO AJIfI UaCCr,r. ]lCe

aro o6ycroBJrrlBaer rJecr,N{a rrrral(yIo roqrrocrb onpeAeJIeIrI{tr ruaccrl. Ho no

Bctrxor'{ cilyqng outn6na, Bel)oflTIJo, MeHbIxe rIoJroBI{Hl,I rtopagHas. Ty-
Marrnocrr,r NGC 6523, 6618 n 2237 6wnn uogpo6rro I,rBN,reDeIII;I ua runer,urforo-
Merpe. I4srtcpennr 6t,tnv. rlpr,rBrrsaHBr n urrer[oxanr,ut rlt nao6paxreHuarr

* B. A. A.u6apqyl'un r.r IrI. C. IllH.rrorcrurii yKaBaJIIr HaN,l, qro fiptr trcnflIorrr{rerr-
Ebrx oTpyltTypiir,rx oco6etrHocil'r{x saBrrrflrc]irrc ][r0cLr ilfo]r{or AocT}IfE.vrb oAEoro troprlAfia.
(flprne.ranae n rropperrrype).
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fioJrrrpHr,rx BBC3lI. .II,nr ornx rylrraHrrocreilr lru IrprlHtlJru paccronultr 1100"

1000 u 1200 uapcen, r{cxoAr{ r,r3 Horrop DxcqeccoB aneal [tt]. Hlrxe Ir ra6[. t
lpellc? aB Jrelrbr pe 3yJrr,Tarr,r n a nrepeurrir,

Ta6nuqa I

I{enyueulre r
apr cM-r celr-l
B eA, TeJr. yrJra

llacca B
C J{I]II.

Co;r rrqa
fI plrteuarur e

i\'GC 6523
NGC L:52:]

6.4 x 70-s
1.7 x 10-2 r20

28

110

3200
830

5800

260

Bcr ryuannocm
Tonrxo qeuTparrbuaa o6aacm

Bcr rylranuocm

Bcn tyuaruocrr 6ea oseub
cJraooro [pu,qarr(a K ceBepy

NGC 2237

NGC 66T8

2.3 X 10-3

1.0 x 10-'z

Macca ryMaHrrocr[ 6r,ua tartxic ]]BlrrrlciIeHa, 6aanpyacr, ua {opl,ryrax (5)-
(7). Cror Mero.q Aaer Maccy AJrrr ynaBarrrrlrx r)Ir&Iluocreii B IIecHoJILI{o paa

66rr,uryro, rreM B Ta6Jr. t. no nopngor{ ocraercfl Tor )r{e. V.rrtrrnan cnaaaglroe
BEIIIIE O TOIIIIOCTI,I TOTO rI APYI'OTO IIETOAA, U OCO6ETTT.IOCTI{ IIEOilPEIEJIE}IHOCTI,

B rrepBoN,I MeToAe, cBtr3aHHyro c flepexoAor{ or t1B It all{cry r'Iei?tpalr,ur,rx aro-
uoR nt 14 I{ rrrlcJry IroHIrBoBarrHErx aroMoD /z+, r{Er He iIo.rr}riI.IIJ yAllr}"rrtlTbcfl Ta-
I{oro poAa pacx0}r{,lTerrrrro.

IIp, ncei,i rrero.rHocrr{ orr{x r{eroAoB NIo}IiHo AyMarL, qro r'Iacca NGC
6523 6om,ulc 2000 coJrHerrHhrx Macc, Macca NGC 2237 npcBocxoAl'Ir 3000O,
Macca NGC 6618 noprAna 200 O.

I{ai,i4errur,rc rraMii Maccr,r (ra6.rr. 1), roeuornuo, HaAo yBe.TrI4tII4Tr,, 3ro lrotner
6r,rtr, cuflaarlo c pflAoN{ rrpnq]rH: a) 6onrrllan rf;ryttryarlzn B tlpxocrrr Mo]r{er

6r,mr .racru.ruo o6sBarra nr,rneuoi,l cocrauJltllo[1ei,i; 6) Ee rloJIlrarr upoapar]-
rrocrrr Tyl,raurrocrr{ n Hr; n) I]aarrep ry[,raHr'rocrrl 6o.rrr,me BoIIIJ IroIII43aI]I{rI.

I-Ielaono Munnoncnuil [12) oilpeAerrr{rr A;nn NGCI 2237 atrcxtpouuylo nJlor-
uocTs (rz, : 32 cu-3) rI x,rac0y (10000 O).

B uocre4nex{ HoMepe Acrpouolrnalecxoro }nypl{ara[. It. l'yr [13], ucxo[n
I'r] IrurerpaJrr,noii nprrocu.r lr rlopuylrr B. A. Au6apqyNIflIIa, gacr r,raccy NGC
(j6'18 (31 [nfl fl11pa u 515 O 11rra r]0eii ryMarrHocrrr). Paauep ryMaIIIIocrlr ]Ia Ha-

Irrrx clrrlx{rtax, IroBrrAr{rro}ry, 6 o,rr,ure.

Paccuotpenurre Har,rrl Tyx,rallHocrl'r oaIelIL flllnl'{e I'I rIoDToM)r rat{rle 6rlrl-
TII{e IIoJIyTIeI-I}IbIe IIaMI MaCcbI AoBOJIEI{O PEAI{II. ,(YUAETCTT, STO MACCA /(J]f
6onr,nrnucrna raBoDr,rx ryMarruocreii ropaa,ilo MeHLute. ,(la muorlrx He6oJlL-

uux, 6onee cra6],rx l'yMarrrrocrer,i ltacca, uepoflTrlo, [opfIAHa ,]trectlrl{a, eAtr-

Huur,r corrJrequoil maccr,r rr Melrrrrue.
Opnarto \,romno yclai{or;r,rrr,, arlo ,rrJrtr paccr,ro'rperllrblx rrar,Iu rpex fJpl{r.rx

ryn,ranllocrefi uacca oqcl{L sIratIrIrcJIrIIa, u [o ]{paiiHei,i rrlepe n,lrfl NGC 6523

u 2237 trpeBooxoj(lrr rhrcflrrv t,url,I Aa?r{c HecI{oJr6l(o rrlcflq coJtIICttIIr,IX lr{tlcc.

B NGC 65123 nuccrcn 1r BBeaI(br Tura O-f10, s NGC 2237-5 BBCBI(, a B

NGC 6618, nan 6yAro, coBCeM uet 3BeBA rcx )rie rlrrroB, JIu6o Nrolirlo irI,rIrt rro-
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,qoBpeuarr, 1.-2 aneagrr. Cyuuapuafl Macca ortrx BBcB,I{, Beporrrlro, He lrpeBoc,-

xo.qrrr lreonorJr,no cor coJrr{eqHr,rx Macc. Taxuru o6paaoln, r{acca ryltauuocret?
NGC 6523, 2237 e HecnoJrbno paa npeBocxo[r{r N,raccy B]re3A, orRercrBelr}Irlx
Ba cllearelrtrTe ortrx ryMalrrlocreir.

IIpr raHou coorHortren[r'r B Maccax BBeBA tr TyMarr]Jocrr,r eItBa Jrn Mo]r{Ho

AyilraTr,, rrro TyMarrHarr }raTeprrfr u oroii o6nacrn frBJJtreTcrr peSY,Tlr,TaTon rlpo-
ctoro arr6poca I4Jrr{ LrcreareHrrfl Marepr,rrd r{B a'r'nx BReBlI, uo rtpaiiucii riepe q.nr

NGC 6523 u 2237 . Cei,iqac Mr,r rie xoleJrr{ 6r,r ocranar;Jrr4Barrrorr rra Dro},r Ira}ItIJoM

BOIIpOCe, IIO MOII{IIO IIyMaTL, rITO TyMaIIIIOCTb I{ Iopfitl]'le 3lleSIhI l{OI.'l.tE paSI}I{-

BaTr,cfr rrapaflJreJlrrr{rrrMr{ tryTfrMr{, tr{r,refl o6u1ee nponcxo}riAcrrue, r{"rT[ ila]lie rlTo

rlBeBArrI o6paeonanncb r{a ryMarrHocrr,r. B noc;nc[rJe}r cilyqac ooorBercrB\rlo-
IrIyIo ryx{aHrrocrr, Mo}Krro 6r,uro 6r,r paccuarprlrarrr rtalt ocrarltrr roro nraropua-
JIa, r{B noropolo o6paaouanucr BAecb BB03gr,r rrJrr{ [a]He ]ror.yr erqe o6paao-
'uarbcfl BBeBAr,r. Blrecre c reM MEr cqlrraeN{ BrroJrHC Bo3Mo}rtrrrrrM, rrro aror trpo-
IIeCc B lresccrHoi'I cTetreHI,I o6paurnr trr arTo rrerroTopafl /loJra ry,r,ralrnofi MaTepI{I{
MorJra 6uru nr,r6poueua ropflrruMr{ BBe3Aanrn U4l .

Banteu r:or ua6nro4aeurrfi r[aHr, .rro Bcrpeqarorca 4u{{yaurre ryMaHrrocrr
c uaccofi [opflAlta ]lecHoJrr,I{I,{x rr{cfrq coJlucrrubrx Macc, aMo}r{er 6r,mr,, r.r 6onr-
[re. Sror rfaHt ouenr, BHaqzrercrr caM tro ce6c, O4uaHo Mr,r xoreJrrr 6r,r paccuor-
perb ero He trBoJrlrpoBaHrro, a B cBrrBr{ c }rer{oropr,rMrl ApyrrrMr{ Ha6rro[aeMLIME
trBJIeIILlfIMIr. flperHTle BCet'o Mbr xoreJtr{ 6r,l paccuorperr, Haiiqer-ruyro 6onr,[ryro.
Maccy arrrx ryMarrnocreii, yqrrrr,rBarr oco6eHlrocrr,r rrx crpyr{rypnr (u uu,qe yuo-
MflIryr6rx paHee o6oroueH, rtoile{, cJroeB, neTreii, upor{cxo}r{Ae}rrre rtoropr,rx,
BoaMolnrlo, cBrIBarIo c ABr{}r{errrleM Marepr{u I,IB ue}rrpaJrr,nr,rx o6nac'rer,1 napy-
lHy). Mu AocroBepuo glraeM o r{artr{rrlrr{ Allrr}rreHuf o6otroqen, rroJrerl B rrJla]rc-
TapIIbIx ryMalruocrflx. B uocneArrrrx Macca ryMarrrrocrr{ cocraB,rrfler He6orl-
ruyro ,qoJrro Maccbr uenrpaJrr,rrbrx BRe3/I (uopa4rta 0.1O), rr n aroM cJryqng ,ro
ABulr{e}IEe Mo)r{Eo rrprrnr,rcarL cserouoMy [ar]Jte]rr{Io, nrr6pocy r{arepr4l{ lrJll{
rtaxoii-lu6o Ipyror,'t trp[arr4rre, cunaannoii c cauoij ].(errrparrr,rroii eBeaAoii.
I3crpe'rancr ?rte c o6oro.rr{arvrr{, HoJIr,rlarrrr, ctrroflMu n nur[t[y;Hr,rx ryr{arrHocrrIx,
MaccLI r{oroprlx B Ilecr{oJrrrrto vllt [a]r{e Bo Mrroto paa 6ontruc }lac06r aBeBl{,
Mrrr rle l{o}r{eM nprrnuoarl, err,r o6paaoBarirrfl roJrr,rro ntr6pocy }rarel)[u ,Ii]
38e3/{ [rr,t cBeroBor{y /IaIrJierrnro. Nft,r 4crnxrnr,r ]rcrrarrr rar{}l{e rr ,rtpyrr,re, ria-
rtrre-To IroBhre, Sonee r.ny6ortuc rpr4rlurr6l.

I{art*r[e .racreit o6oflo.ten, rroJreu, cJ]oeR rr ncruoi,r, a rrHorla neplrr}reprrii-
Iroro cocpel(ororrerrr{rr Mareprrrr rJ rrertoropr,rx 4ur[{i;z:rrux ryMaHrro(]rflx
ile,Taer Bepofrr.r.rhrM Tor ur,rBo,I, arro rar{arr crpyrtrypa o6saalra l(Brr}r{errl,rro r\{a-
TepI4I4 r43 rleHTpaJrr,nr,rx o6;tacreii, uepolrHo, c lll)cul,lyn(ec,r'llorrr:rr,rM HarrpaB-
JI0IIIICM Hapy)I{y. .Br,rauJreulre }rre roro r[atr:a, qro B rronoroprlx 4rlrltr[ylur,rx
l'yr{aHrrocrrrx raxafl crpynrypa coareraercrr c rpoMa/IHori uaccoi,i ryMaHlocrt{
Ilopfll[Ha Trrlcflrlll coJrIIeaIEr,IX l,taoc u, N,lo]r{er 6lrrr, 6otrsIUe, }Iara,lltu.Baer ]ta
IjhrlloI[, trTo B oC]IolJIIol{ Mri I4t{eeM SItecr, AeJro c f[cnouenoivl, CRfIBaTJIITTIN{, IIolJLr-

IlrMotr'IY' C [pOlICXoiIiAe]II{eM L paBIlIrTlreM err.rx CtrrcTex{. TylrarrnOCTt O1eor,
lreo6sgarenr,uo ec'r'I; BTopl{qlroe FIBrerrl,re, Harrpr{N{ep, pe3yJrrr'rar rr,r6poca
Marepul4. ]luccre c reM npe/{ot.aBJltrercrr IIor]Ttr{ IrccoMrrerrrrbrNr, rlro orIIcJ16lrr,re
IOpflrII'Ie 3Ile34LI B III4X l-eI{eTllrIeCI{lI CIIfI3aIILI Cl 3TI,1I,III TyMaIII{OCT'IMI{.
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/]ra nnrepuperarlrtr crpynrypEr u Sopuu ryMaurrocrefi salnuo anilrr, xa-
xon 4onrneu 6rrrr et[{eHr rrptrJrtrRrroro 4eficrurr o6qero cEJroBoro troJrE

lanaHrzHu n orAeJrbuErx o6naHou. 3a[a.ra cBoAurcfl, no rtpafiuefi Mepe B orEo-
rrreHtrr{ nepur[epzrluofi o6nacru ryMarrHocrtr, H paccMorpeutrro qu{r{epeuqu-
aJrrHoro e{rtfenra r-aranrtrqecxoro RparrleHtrfl ltJrs o6rr.ruoro BBeBxHoro trorr.
B pesy;rrr,rare Mr,r AoirE{H},r uMerr, Brraqr{TeJrrrrroe pacIuupeHrre ra3oRofi uaccrr
B tr.lrocnocrra lananrranra. VnenlrqeHtre paaMepa ryManrrocru Brrpaaurca $op-
myrofi, nAerlru.rErofi c $opuynofi Oopra:

+ : Asin2 (t - to) d,t. (9)

B arou cilyrrae uoll fr neo6xo4uuo nolpagyMeBarr Ee paccroguue [o aBeBAbr,

a paAtryc ryMaur{ocrr4. tr{nrerprpoBalrue (9) uaer

: A(tt- /r) sin 2(l - lo). (r0)

I4s (10) cJrell)/cr, rrro yJIBoelrfle paBMepoB cr{crer{Br JIoJr}rruo rrporcxo]IIIrr,
(A;,lr orpe/IeJrer{rrrrx auaqeunrl raJraHru.lecHofi qonrorr,r) upu6rr,Ienretr,no
a 4 X J07 rrer. .(a;ree Molr{Ho rron&I3&rrr, rrro ,r[rTfl ryx{arrLrocrrr pacu[pcnl{e
B l.ranpaBJrerrlrrr, [ep]1elr/Il{I{yrfrpHo\{ r{ r'aJlal{tn.tecttoti rrJrocrtocrtr troA Brlt{a-
H[ervr pa3J]rrrrr.rfl B [ep[ogax rrotre6areJTbHoro [Brr]r{eHltrr to Z xoop1\ranarc, 6tr-

Ier orrcrrrr lrarro Ii5]. 13 peal,,rrr,rare lyr{arrrrocrrr Ao"rr;rinapacrurrJ)rrrlcf llIr,TIoc-

Ttocrr4 laranrr.rnn rr [j]rrr{arr- crr.Trrr.ro cuJrrocrrvrylo ..-[opuy. O[nano Mllorrre
Frpr{ue il,raccr{rrr:rr,re rya{aHnocrrr, nan NGC 1976, 2237 , 6523 u ;{pyr'I4e, rlMen

trorlepcrrrrrrr{ rro]]aAlia t0 napcex n 6onee, coxpar{flror crlrepuvecrtyro rfopuy.
,{,ln rannx 1'ylrarrnocrcir rprrlunrroe lciicrulrc raJrartrltrrecr(oro qen'r'lla rI ro.[rr
3rle3A, oqcBui{Tro, orlelrb NraJJo..?ro co|nacvercfl 0 TeN{, rrro cpe;rlrfltI rrlorrrocrl
Liarclilrrr, rjLrlcriarcrrlarr r{B rralrtrrx rral,reper]I{ri uaccr,i rI paBNIepoB NGC 6523
u 2237, n lrecr{oJrLr(o pair uperiocxo/{rrr njlrrrrrqecnvro rrJrcrHocrr) oI{oJIo 0.1O,
Annaexrylo AlrlJalruqeclulN,r r{I)rrrellrrelr rleycroii.rr,tnocrlr. I{o urr I{e I\ro}liet{ or-
Rel)i'rryrr, orllr[enT' l]acrurpe]ll,rr rai]ol]rrrx ryllar{rlocl'eii so ur:ex cnyuanx [6].
Ilueclc c re[r lvibr l,tortlc]yr pcBeprrr.rlloBarrr To co06palrtesrre, arro ecJlr{ no/{ BJIITT'.-

flr.Icx{ l{altlx-rro flplrarrrir ],lNrce'lcn xorn 6ur Irc6orLrtttoe []Jlr]rieHrre r\'rareprllr lra-
pyirrlr, lroprriuia 3-4, rl,l/cert., 'l'o o]roro 6.vAer TlocrarorTrro, .rroSsr ryl{aIrIIo(rrL
upl.r6.rruar,ire.rrrrrro coxllatruJra, Hecl{orpa Ha erfrirertr trprlJur]ll{olo geircrt;nfl, cnoro

Ie]lrJorrarraJJbrryro, 0Ha]r{e\{, cc[epruecrtyro, r[opuy.
Aplyiuerrrol,r 1l [o,rrL3y rrrflolei]Lr rrcrtoroporo Allr{merrl,Ifl [rareprlrl Hapy]Ity

tIB.ITFICTCfI Ire roJiLlto IIaJlr,Irlrlc o0Tal'Itoll .rac'r'eii ltoreq, cJroeB, :lctuci,i" /Io Ire-

xorcpoi:r creTlerrll c[1\n{erpr.rqrro pacrroJlo}rter]nLrx ro orlrorreIll{Io rt qclrrpaJtL-

noli o6;racrn. LIacro, nax uaul)nrtep, oco6ellrro B ryl,IaHHocrI{ IJ4unopora
NGC 2237, yrroMrrrrvrr,re Aerarrr rrMeror xapar{rcp yronuleurii Ilatro[o6rre roJIo-

rtori. IIoc.lcl[Hrre ccrecrr]er*ro trl)eAcratfi1's ce6e HaH peayJrl-rar croJrr(HoBerrl,Irr

or1cJrrrrr6rx Macc Marcpnu (arft]ent ropmo]Itelllta) ;ru6o B peByJIl,rare roro, rtro
Bnyrprr rylraHrrocrr{ oArrl4 [{accr,r l]aroutl.lllr ,u.pyrlre, nu6o r: peaylhrare Bcrpe-
qr{ c Apyrr{Mr{ ryl{al{HocrflMn rr c }re}HBBCaAuoi,i cpe4orlr. tr4l1efl o pacIIIEpeIIlIn
uJ[r o pactrpocrparrerurtr MaTepr{rl Hapymy rre /Io.rr}r{Ha KaSarl'cfl cJrtrIIIltoM I{c-

ry"*
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11ycoTuClrrrgl':t. XOtt Lt;1aCCbI Il.11alIeTa].)IJ.LIx Ir 71Url-rr[f/3I1LIX I'a3o]lrlx TVI{ail-

IIOCTei,i oqelIb pa3Jrtr{ull;r, DeporrTlro Aairic B IIpI,II{UlIne, IIO Il nepBLIX 3IIaqtr{-

reJrlHo0 pacIxI4pcIlI{e ecrb HCnpeJIo}ItlrLrfi Ha6rrlo/iarcJlLIILIft (tattr' fIpuxoJtIIrCfl

crrtrTarhctr c rer\{, qro HeltoroprJe ryMarllrocr}I flllJtFIlorctr 6orce llJllI i\lelree [po-

MelriyTOrrIIbIM[ Me]Itly [JIa[eTapH];ll'M ]I lt!I+{)y3IILIlrll, n Do BcfIltol{c"lyrlaeAJIfl

rrzx illrrrlr{ellue Marepur{ }Iapyx{y AoJI}I{IIo Ita3arlcf ecTeclBelll1LIM. ]JepoaTHo,

r{cr{JtrorrnTeJrbHllll npu\{ep n{o}I{Ho Hai,irz Il Trleiuo ycraIIoBJIcIluo\{ pa0l]Inpc-

r{rrrr 3Eapregnroir 4u{r[yanor,i I{pa6oBI,UIHoii1yrlaI]llocrl4 (uopnlriu l000xu/cex')'

.Ilpyroe [eJ]o - BOnpoc o rpr{artrrre rarrol'o i[Rrr]ricltllfl. B atorl orlrorle]Il{r4

AaIJI{afl 11po6Jlex{a /[J]fl ItJIaIIerapHLIx Ty\{all}Iocreil upcncraulJtlercf 1'opa3110

flpollle,xoTflI{BIIocIeAIIeMCilyllaeeeI]eII,3fICt]l'lTaTI,i]a3I]eIxeHI]oii.D.ra
trpo6.tex{a ropaaAo cJroml{ee [i]a [ut[l{y3II]'IX ryMaIIHocrei;I, reNI 6o"ree rlro

LIHOl.i[a tr{LI ]lCTpealae}lcfl 3AecL, IIo]lI{I{IIL'ION{}" TaI{}Iic c cI{cTcMaTI{rIecItIlN'lII

[]Jtr]r{eHrrrrMr4 oco6or.o po/Ia [6].
,f[rrn uounuaHl{s [pl{poltbl :IE{{yBHbIx I.asoBb]x Ty[{aI{IIoCTcir naniuo orrtc-

Tr,lTr;, .1TO Aa}I{e R [pe/IeJlax raJ]altTUrIeCItOl-O flor]Ca It[leIOTCfI O6lraCrr'1, O90III:

6ora,i.tre r{ oqerrs 6e1rrr,re ra3oBoli trarepuc}:r. I{an'npl'ruep cltorlJlcltlrrl rasorloll

xrareplIl{ tuto}IilIo orrterl,lrr o6,lacrr, oItoJIo l Cygni [61. Ilpo6rrerla ]laouilelefle-
Irtrfl r'aaoBoi,i: ntarepnu 6y[et paccuorpel]a Hal\{tr{ ll orAeIILHoIt CI'&rLe' 3[ccl'

MbI lro1a oTl\{errtr{, uro,IIeCoMtrCHIIo' cIioIIJICIIua lll{t|l(I)}r3Ho1'f ra3ol]oiiil uateprtrn

rrRJrflrorcfl xapanreprroti .repr.or"r STol'o paclpe/rleJrcl{I4fl, rIoll'llollnlorler.o R oaleur,

3llaqrrreJrblloit cr:encun cltotrJlelrl{fl ropflqrlx 3lle3/I o lI rl lra He6e' B rat{llx

yqacr1ax rre6a, uarr B 6oree cerrcpl-rol,i rracr[ JIe6e4a, B cTpeIIrIIe, B optrotre,

DroT rpeHo\{eH IlLIAeJlfleTcfl }le3l{o. I{an u B cJlyarac paccr{oT]lcfl]Illx IIax{I{ pa"

Hee IIa6IIOII&TSJILIII:IX I{aIJIILIX, OTO MO}I{HO IIIITSp1peTIIpOBaT}, ItaH CBI'ACTSJI6-

Cruo Toro, qTo gTa xtareprlfl ilu6o 6l,UIa BLI6IloueHa IIaxoIflIUI{MIICf B 3rl4x 06-

Jla0rflx ropflrrr{Mr4 3I]e3Aax{r, I[60 arro rrocJleArr]rc u it[{{y3[afl MareJ)trfl rlpo-

ltuOIIIJIU UB OAI{OI,O t{ TOpO }I{C I{CTOtIIII4Ita, JllI6O, [aItOIIeq, IITO 3]l9SAEI UpOI4-

llorrrJrl4 u3 Arld1OyBHoIl x{arep[ll, ocTarlttr Itoropol'l Ir{bI II?6;-IIO/IaSM ceitqac B BIIA0

Tyl{aullocTer,i. flpnnrluafl Ilo BIII{1\{aIIr{c, tlTo R IIeHoTopbIx CJIVqaflx Macca Ia-

Bol]oi,r traTeptrI{ B IIcCHoJILHO paa trpeBOCxoAI'tr MaCCIJ BcrperIaIOlIExctI 3[eC]'

noprrallrx BBSBA, I{LI AOJT}IIHIJ, IIO HpafiIICIl MCpe [IIf] 3TI{X CJryrIaeB, CTIIITaTLCfl

c yRasaHlrort 3llecb BrOl]OI:r IrJrrl rpeTlc]i Bo3Mo?Ituocrblo.

Tanlrin o6paaorll, IIa oCHOllaII[II Tpex Ha6JI]Onae[{l,Ix {a1roB - SOnruori

Ltacr0rrr IreHoroprJx rrprtlrx ryMaIIUocreI-I, llx crpylt'rypIIrJIx o(,o5eHI'Iocreii II

Teulclrrrr{r{ t{ CocpeAoTotleHtr{Io TJ/1\,IaIrHoIl lIarepl{r{ ]l rleHoTopr,rx o6Ia0Tflx He-

5a, - 
Rr,tnurrflercfl orreHr, Br{aqureJrBlrafl r{, BepoflTlro, {yIIAaMeIrl'aJlr,IIatr poJrb

ra3oBorl Marepr{[ R npo6Jrer{e trpoucxo}ri11elrl{rl r{ paSBl4rrrrr I]e roJrhrto carll{r

Tvl,rarrrrocrcr:t, tro rartlne Lr ropfrrrlrx BBeBA Itracca O u B, c r{oroplil{rr OIJI{ re-

rrerlqecr(rI cBgBa116I. O11narto Her16xoArlMo yrtaSaTL, rrTo flofia MbI IrMeeM I'I3]le-

cTrloe o(lrloBalrl4e cAeJraTb Tartoe ilart.llloqelll{e TO.rlbI(o B OTHOIUeIInII IleItOl'OpLIX

6onr,urrx riIBoIlLIx ryMal.Iuoorel'r C o.reul 6om,uroi'r Maccofi' C 71pyrofi OTOpoHbI'

Mri gror{M [epe11 r[alrrolt oyrlecrrloBaul{a HaprtAy c MaJrr,I\{u ryN{aIIIIocrfMI{ Ir

(jra6r,rMn BorIopoArrr,rMrr troJlrrMu 6onr,rrrlx r{3oJrl{pocaI{IrbIx ra3ollr,Ix r4JII{ ra-

BoIIO-Ir,rJIeRLIx MaCCIIRT{LIX {ff3trrlecttllx OIICTCM C MACCoii llopflJlrta rbrcflall'I

co.rrgearr.rr,rx Macc, a BoBMolnlro, rr 6onLme. Pasucp 3TI[x 0IrcTeM IIopfl[Ita
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8--20 flapcex. Tamre czcrer\r6r, HacqurrrBaeMbre, BepoflTHo, AecfrnaMu, Moryr
cAeirarbcfl BtrAtrMbrMu, Kortra onu 6onrmeft .racrr,rc accoqEtrpvrcTcfl c AoBOJTEHO
TeCHBTME t'pyr[raMtr ropflqux 3Be3A HJracca o z B0 lrtu co 3BeBIIHbrMtr CROtr-
ilerrfrflMz, colepE{arqtruz nogo6unre 3Be3Ar,r. Heuuorre nsBecrHbre EaM cJr}r-
uaz uo4o6nbrx ctrcreM qacro Bcrpeqarorcfl R o6nacrnx 3Be3/{Hbrx accoqraqufi
B trx qegrpanruofi qac?tr [16]. trilueercfl ocgoBautre cstrTarb, qro arra cucreMnr
xapaHTeptrSytorcfl ctrcreMarzrrecr\frMu z ryp6y;rearEErMu ABrr2fieHtrflMtr BHyrpz
ryMaHHocrtr. flpe4napnrenbHo Morr{Eo rax}ile BErcxaSarb trpetrtroJro}fieHr{e,
qro oTMertaeMble Bo BrreraJranTrqecxtrx ryMaul{ocrflx orAenLELIe o6renmr co
cna6rrnr aMr{ccuoHrrrrrM ctremTpoM npei(craBJrfror: co6ofi 6orl,roze, Bepogrrro,
accoqtrtrpoBaEHble c rpyuuofr ropfltlrrx BReBq ra3oBEre IrJrtr fa3oBo-trhrJreBr,re
TyMarrHocrr, rre MeHee SHarrureJrr,Hbre tro Macce tr Ee MeEee o6mupnnrc tro pa3-
Mepy, xreM Te, Horopbre paccMorpeur,r B uacroarqeft crarbe.

oc,nonurre peByJrbrarr,r arofi pa6orrr 6rrru lroJrolnoghr s fAo u fAlIIrI
B atrperre 195{ r.

Brrpamaelr 6rarogapuocrr E. tr{. tr{ocrxo Ba rraMepeHrrs rra nruxpo{oro-
Merpe rr rraroroBJreHtre petrpogyxquft H profi crame*.
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* flpztreuauae trptr Hoppexrype.
Maccrr grn NGC 652:1, 2237,6618, Aaurrrre r ,(AI{ 83, 47,1g52,6omnre Beruqzg, trptr-

BeAeHr{r,rx e srofi crarr,e, a t.67 paaa. 0ro ol,sttcttnerca .rzcilengofi ouu6xoir
r fopruyae Mengena z Arnepa giln En,r.
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OECEP]]A'I'OPI{U

rrocTPoBHr{E nPr{xrorl PocrA r4 r,rccJrEAol}ar{r4u ol43r{qEcl{trlx
)/CJIOBI,ITI B COIHETIIIbIX OAHETAX

O. H. Mwntponanbcltcofl

Ha cneHrporcJrr{ocnore u xou6r,rnaqrr4 co cnenrporpa(por,I rrolyr1g1151 cnel{rprJ tfaxera
u npr{Jreraroueft H EeMy $orocdreprr. tr4auepenrr DnBr.rBaJreHrr'rrre rtrrrprru[r 76 n'wtrrit paBJr[rr-
HhIx BleMelrroe n ([anene r Soroc$epe c yqeroM r4ECTpyMeHTaJIBHhrx ncnaxeuufi. Oxaaarocr,
qro anBr,IuaJrerrrrrrile rJrr{p[Hbl rlrrur{fr HefiTpailr,Hr.Ix aroMoB B BHaqr4TeJrLHoM 6oJrrrrrtrIrcrBe
cfiyqaeB tr{eflLlre r {aHere, ser,r B {oroca[epe; Bce rloJiyqeur{r,re rrarurr aKBr{BaJreHr}rEre mr4ptrHrl
nnrrut? ronrsoBarrHLrx aroMoB, xpoue Ca+, n ([anere 6onr[re, qeM B {oroc(fepe. Ilocr:poennr.re
rlo 34 iltrurlxrt nefirpamnoro lr(eJreaa r(pr.rBr,Ie pocra rror{aBaJrr4, qro npr.rBatr pocra Qaxena
cABrrHyra IIo orHorrreHrrro n RptrBofi pocra {)oroc([ep6r BAoJTB ocr.r a6cqr.rcc BrrpaBo rr HecHoJlr,no
orJrr,rqaercn uo (popue. tr{cnonraya oMrrr{prrqecxtre BaBtrcfiNrocrrr anBr{r]aJreHTroft rrrtrprlflbr
Ra?fiAofi Jrrrnrrr4 or e(frfenrrarnofi rer{neparypr,r BBe3,q rJraBr{ofi cuenrparr,noii flocreAoBa-
TeJrrHocrlr, r4lrrepnoJrrrqrrefi nonyveua paauocrE rer{fieparyp (ranera r,r {oroc{reprr; no
ilr,rsrgr{ HefiTpaJrr,Hr,rx oJrerlelrroB orra oxaBaJracr pannori 722" , tto Jrr{}rrrflr{ r{ourraoBaHlrlrx -
302o. Anailra BeJrrqur{ rorapu{uon ornoruenr.ri quceJr aroMoB r {ane:re n {otoctfepe rIoBBo-
,rrrJr cAeJrarb BBrBo[, rrro ara paarrrlrla rer\rneparyp 06ycroBreua rJraBrrblr{ o6paaoM pasnuqefi
rel{fleparyp r.rorri4aarlr4r{. B ro xe apelrn {raaruecxrre ycJroBrrrr B {anere He roAtr[Hflrorcrr
BaItolraM TepMoArrEaMr4rrecHoro paBI-roBecI4a.

flonyuennrrrl r{B rra6JrroAer{rrfi {anr, sro I-I r,r K nr.rnlrn Ca+ rueror n {raxene B rlporr.rBo-
IroJroE{rrocTB Jrr{Hr4fIr,r Apyrl4x IIoHI4SoBaHHr,Ix aJreMer.rToB MeHr,I[yro SItBI4BaJIer-rTIryro mi4pI,rHy,

ueu a {orocfepe, fio]rrrAr4rIor{y, o6axcrrfierctr aHor{aJrbuo rroBr,rflreunor? rorlraaqueii Ca+

r {anere,xoropafl B cBoro oqepeAr, uoxter 6r,r:rr r{oJrr4qecrBer{uo o66flcHeua npeAnoJroE(errrreM

o cyqecrBoBanrra r (panere yJrBrpaQrroJrerosoro r4s6r,rrna B rraJryqeurrrr Ba rrpeAeJroM ceplrrl
JIafirrana.

$ l. Br]EAEHI,IE

.f[o uacronulero BpeMculr d)arrerr,r, u oco6eHHo ux crre]rrpbr, I,IayrIaJlucl
Marro. OAHoii lra repnux pa6o'r clenrpo{)oroMerIl[rrecnolo xapa]11'ep0. 6LlJla
pa6ora Au6apqyruaHa tr I{oar,rpeBa [1], l rioropol,i onu o[peIieJrfl.rur cuel{rpo-
r{io'rolretpuuecnr,rri rpaArreur {are.na n rforr-rc{ieprrr rr rraru"rr, rrro crol{r'po{ro-
ToMerpI{qecnag reMtreparvpa r[ancna rrJ]t{\,repr{o na t50o 6orrrrrre, .renr r[oroc,{e-
pBI. OcHoBHLTM peayn[,raroM rlocnc/{yroulr4x pa6or I]lyrr x aB'rolloR 6r,r.,lo
ycral{oBJrorrr{e Toto, trro rpai{ucrrr rcMrrcpar)rptr B clrartelax Melbruc, aren{ R
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o6usuort $oroc,$epe. Hanoaepxnocrz (npu Marhlx t) rerrtuepatypa rlanena 6onr-
me, seM reMrreparypa t[oroctfeprr, a Ea 6om,mux otrruqecr(Ex rny6nnax telr-
Ileparypa tlartcna cranoBtrrc.fl r{eIIhIIIe reMlleparyprr {oroc{eprr. Srru o(srsrc-

HEercr EeBtrAr{Mocrr, (paxera B qerrrpe ;1trcna, r4e zR6rrrox uaJryqeutrfl orl]o-
cureJrr,Eo 6onee ropaqtrx xepxHtrx cJroeB aruoc{eprr HoMtrerrctrpyeTcs He[o-

CTaTHOM trSJryqgsTs OrrrOCUreJIEsO r,reHee ropflqux Er{]nEtrx cJroeB arMoc{eprr,
Ba;rr4rraeriep l2l wco'rrenoRaJl rpafir{cnr reMtreparyphr B {ane;re, ocHoBr,IBaflcr"

ua ra6nro;1eurrfix norrpacra {axena u Soroc{epbl trptr trepexo4e or qeurpa

[trcHa H Hparo; [pr{ BroM or{, B orJlrqlre or rlpellhr[yrurx Ha6Jrrolarerefi, npo-
BoAr(Jr ua6;rrogeunfl rror{Tlr Ao caMoro Hpar. Banr,grr.reficp Halrefl, 'Ito Hau6olr-
mafl paauuqa reMleparyp coorBercrnyer c: 0.6, a Ha troBepxHocrtr reMlre-

parypril orrflrb cpaBHrBarorcs. OAsarto BBtrAy rpy[Eocrrr uanaepennfr sror pe-

SyJIbTaT He"TLBfI CCUTaTL OHOI{qaTeJILHLIM.

Bo ncex pa6orax, r;1e oupe1eJrrr"Trr{ qtrcJrer-ruoe Brraqeul{e pa?HEur.I TeMrre-

paryp {axena lr {oroc{epbl, reMlleparypy Haxol{v[lw E3 ornouennfi trI{reH-

cunuocreft paAl{aquu c, [prlMetreutreM IJanoHa Hnpxro$a -flnanHa. Ognaxo,

HaH lrona3an Mycte;rc [3], upuruenflrb sanorr l{upxro{a--ffrauna B ]Ia}rHoM

c,Ityrrzg rreJrr,3fl; rrosroMy R qtrc,IIeHItLIM 3I{aqeHIIflM pasHrqbl TeMnepaTyp B

arrx pa6orax HyrnFro orgocurbcf ItpsrtrrrecT([. O4na trB tro3l[Ilux pa6or Pay-
geu6yura [4] s uporuBoperrrrtr c pa6orofi Banr4lrefiepa Aaer IUIfl reMrreparypr,I

{amela upn 0 { " 
( 0.016 enaseflre, Ha 2000" 6olr,mec, qeM rpaHI'IiIHafl reM-

neparypa {roroc{eprr. Mycrenr [5] orMe.raer, rrro ara paBHI{rIa, BcJreACrBIre

Ileaaltougoro trptrMeHeIItrH BaHoIIa lfupxrocpa -flnauma (oco6enuo g,'ll r {
< 0.016), BaI{r[]HeHa, r. e. Ea caMoM IteJre B caMr'rx Rgeruutrx qacrflx {aneaa
reMtreparypa ero npeBr,Irlaer rpantrqHyro reMreparypy {orocr[eprr 6onlme
qeM Ha 2000'.

,I[rn 6oree troJrgoro trByqeHuf (tuauuecHux yc.nonufi n $axerax r+eo6xo-

AtrMo uayrreHue cfiel(rpon {axe,ron. Ceur-,(rxou [6] sameJl, qro ilvuuv vtoufr-

BoRaI{HhIx MeTaJIJIoB n {axene ycI{JIeIrI{, a ilv,Itr'fr uelirpam,ur,rx MeTa.[J]oB

oc;ra6ileHhl. OAnano npn {orouerptrqecxoM trccJIeAoBaIIm( Hollrypoe H r K
lw:ar.ft Ca+ n $aHene u {oroc{epe l{penrep [7] samer, qro qtrcJlo geftcrnyroqux

aroMoB Ca+ na;1 tlaHenaur MeHLIue [pIIMepIIo ua l\ofo, qeM IraA {oroc{epofi.
3ro nogtnepxt,I(aercfl tr IIpyItrMtr lra6[Io/IareIaur. lopae[o 6o1ee IIoJIIroe ITBy-

qeHue crer(rpoB $axenon 6r,rno upozaBefleHo ttpar [Bl a flylroncHof,r o6cep-

Raropr{u. Jlwrtnu H z KtraMepflJttrcb Ans 23 {axeloa. OHaaa.nocr, qro or}IoIIe-
Htre DHBtrBaJIe[rHL]x IIIzpuH Drllx JIITIEI{II [nfl SaHeila u {rotoc{epEl He saBl{ctrT

or rroJro)fienun {aHena Ha Aucne conuqa tr paBHo 4ul : o.oz. Dro co-
rrO0r

rilacyercfl c reM, qro 6trno nafiAeHo paHLItre. E{poue roro' [JIfl IIeHoropllx (Pa-

HeiloB EBMepfllI{cb riwln1Fe+ (2 nuunu), Fe (5),iTi+ (t) u Ti (3). Onsrnarle}IrHble

ratrpzgrr Fe+ u Ti+ onaaanucb B {aI{eJIe 6o.xrurulrtr' qeM r {oroc{eper a aH-

BuBaIeHTHBre I1Ep11ELI Fe u Ti MeIILlItrMtr. IIa qTO yHaBbIBa.rII( tr flpeAll11yg1tre

rCC,iIeAOBaTeJIu, AJIS trepeBoila OHBtrBaJIeIITIlbIx rutrpl{rr JtrrLIfrfr B sllgla aTo-

MoB T. B. I{pat ucIIoJIbsoBaJIa HpuByIo pocra [IIfl qel{rpa Connqa, trocrpoeg-

Eyro Epyrrer{Kare r l(nro6epou [9]. flpegnaprreJlbHo oHa reoperuqecHuMtr

EoAcqeraMtr troxasaJla, rlro lrptr pa3lruue reMtreparyp Bo36y'fiAeHufl +aHefla
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u {ioroc{epr,r'I',trau -T,por:5200'-5040': 160"r[opua Hpupoi'i pocra I{ Br,I-

cora rrpflMorunerTinoft qae rrl ee ]re AoJr]nHr.r orJltrqarlrcfl y ([lal(era u rlroroc{eprt.
Paenrque Molr{o'r' 6rrrr, ronr,Ho B cAr}ure }ryJrr,nyrrxTa rlo ocll a6cqtrcc B clittau
c HepaBer{crBoM HyJrro pa3rlocrrr /[6 426-lYs 0o,r (1y'0-.illcJro aroMoB R ocHoI]IIoM

cocToarurr). B peayruTare aHa,lrr{3a troJryarelrr.rhrx elo IaHITLIX o ql4crax [o-
r-Jrolqa]oqux arorroB T. B. Ftpar trprlxoAll? n BI;rBoAy, qro ircMtreparypa rro3-

6ynt4enrn rpane;ra MaJro or,rrurlae'lcrr or rel'tneparyphr Boa6ylru{errtrr rpotoct[e-
pr{ tr arro r {axene Mr,r trr\,reer{ AeJIo c IIoBr,I[IeHHoi,i lrouutaulreli; o 4pyrl.rx ce

T0opeTr.rqecHr{x BhrD ollax MLr cHa}riel,r I{u]He.

I{enr, nacrorrlei.i pa6orrr Bal{Jrloaraercfl B rlocrpoeHl{Ir nptlnorl pocra

r[artena tIo rroJrvqeHHr,rM rrB Ira6JrIoIe]Irrl'i Brtnrrnanerrrrrrr\{ url,lpIIIIaM Jtltlltttlt

MyJrbrrrnJreToP, a raru{e D 6oJlee uolpo6uolr rrt3yqg11rt, cleliTpa r[atrena,

; 2. XAI'AI{TDPI{CT}II{A I,IIICTPyNIIIIITT\, YCJIOI}IIfl IIAS JI IOADIIIIIf
I,1 OE PAEO T Ii A fIO JI v {DI{II OIO 1\'I r\l'EP!I A"tL\

CneHrpr,r rpanena E rrplrJreralou1eil H HeMy {rorocr{lepu rlonytlarrrcr, B Cnnrcna-

crioit o6cepBaroprrr.r rra cneltrporerrocltotre Xara n xol,r6rrrraqltil co ctrertrpo-
rparpou. Vctporlcrno aroro ulrcrplrr{euTa r( MeroJI c[otorparfnpoBalllrfl cilor{r-
pon 4eraner,i trpr[ ero rroMoI{I{ o[!ICarllr B crarLe Cenepuoro [10J.

Perucrna Clnr.reuecrroro ctrcr{'r poreirl{ocHorla rr[4eer B nepBoM rropfr/Ine
paBpernarorqyro cr(rv oI{o,lro 40 000. JlprHeiirlaFl Al'rctrepc}Irl cueltrpa [panua
8.2 a/nrnr IIJerr, ctrer{rporeJr[ocno[a trMeer IreI{oropylo ItJ]uHoRrllurocrb,

r{oropaa 6rrra uay.rerra Ha r{BMepr4reJrr,}roM trHcrpyMeHre. I4arrepennn rror{aBa-

JIlt, tl1s [pI,I pacm[peHtrI{ trIeJII{ y]roJMem[y IIeHaMr ocraer0fl ]IOCTofIIIIILIM.

I{poue rrJTrtrroBrul]rocrrr, o6ycJroprenrror,l rrenaparrJreJrllrocr],ro rlert IrIeJrIr, crrenr-
poreJrrrocnoII Aaer r.paAr4errT apr(ocrr{ neptrcI{A11nyJ]frpHo Anctrepcrlrr IiIs-Ba

Rtrlrr,errrpoBaHtrfl nyqrra peurerrtoi,i Ir r{patlMtr o6r,enrura naMepbr. Ilocrouy
oco6oe RrrtrrMarrtre 6rrro o6pauleno r{a trccJre,tioBalrtre BJItrrIEIrrfl eroro rpallreH-
ra frpnocTn Ha 3r(BtrBaJrer-rTr.rbre rutrpllrrbl ttulrrfr,,I{nn roro trTo6u r\{o}r{rro 6lr.110

roryqtrrr, crexrp B rrpelleJrax ot 3800 go 7000 A c xopounnt (roHycoin, 6r,rrra

trpeABapureJrblro [ocrpoeua xpoMarr.recl{afl ltpr4Baf r(aMepLr r{ IIJ]rI narnloit
crrer{rpaJrr,Hoir o6lacrlr nr,r6pan coorpercrByrorqrart rraxJrou rrJTacrLrHoH.

IIpn c[ororpa{nponannu cner{rpoB (iaxe,na lr r[otocr[ep];r ruuprdrry qe.rrlr

6panz 6nuaxoii x rloplranrnofi.

,I{nn nr,r4eneHurr AeraJrefi Ha Connqe nepeA Bpalqalorqel,"tca upl(Br\{ofi An-
lepcoua craBrrJrtr l{orroJrHtrreJrrrryro [IeJrE. Bparlarorqarrcfl trpEBMa co6rtpact
n rqeJrl CRer co Bceit troBepxuocrr{ [otroJrHtrreJir,]tof,r ueru; mr4pIT]Iy noclcrneii
(0.7 uu) nu6npanr tax, uto6ur rfotorpa{rpyeMarr .racrr, {taxeJra rrprd na6;rro-

AeHrTrrx B or{yJrrrp reJrrrocHorra 6r,rna aaxara Me}r{Ay ee uenaMlr n 6r,rna 6u cy-
rrlecrBenrro 6onrrue soax{o?fir.rofi oruu6xn rfiArrpoBaI{trFr. B raxolt cryqae
Molr{Ho pao6zrrct, rrro6hr B TeqeHr{e Be ero trpoqecca rlororpar[rponarua c]Ir{Ma-

.rtocr, oArro tr ro ]r{e r{ecro Ha IroBepxlrocrlr Coarrqa. CnenrpaJrl}rr,Ili yqacron
3800-7000 A 6ru paa6ut ua 1r o6aactr, Itarrt/(ylo rra ltoropr,Ix {rororparltn-
poRaJr[ Era orAeJrr,flor,i nnacrRul(e rpr4 paaa tro/tprla, \Jlrt onuoro tr Tolo Ete'

{amera c ar{crroalrrltrnmn 0,5 r t ceH.
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tlro6r,r Bhr/IeJrr.rrb (ranen Ha rrJracrr{Hr(e, ri Aotrorunrerr,noit qeJrtr trprle-
JrrrrRairr{ ABe HIITI{, Aarorr{rle IIoJrocHI{, Me}nAy RoTopr;INTLI I{axoAETCfl CIIeHTp

t[axc.na. tr4auepeure troqepHeHrrfl rrotrepex crrer{Tpa troxaaaJ]o, rrro Drr{ rroJroc-
HI4 I{e Brrldtrlor r{a fioqepuerrrre, HaqRHafI c paccrofllrtnf\ 012 ]\{M or Hpaf noJro-
o oFt.

0)ororparlrupoBaHr.re rrporraBo[r{Jru r{a rrJTacrtrrrxax Ilford Hy,per-
sensil,ive Panchromatic. Ar,r, xanu6paqnn Ha r{ycnax roii me rrJracrrrHnrl
tliororparpnpoBarlrl ctrer{Tp rle}rrpa Connqa rrepeB rrrrarrlnoebrft crytrer.r.rarurri
oc",ra6trrenr,, rroMerr{crrrruii nepe4 nleJrr,rc crrerrrporeJrr{ocnotra.

Ocnosuas rpyIlHocrB rrptr trocrpoerrtr[ xapanrepucrtrqecnori npunor,i co-
CTOfIJTa B TOM, [ITO IJa IIrI{aJIRe CUJILHO CHaBLIBaIOTCfl ITJII{IIOBtrAHOCT}, IIeJItr I{
Br4nrrerlrpoBarrne rryqna qacrflMtr rrr{crpyMeHTa. r{ro6rr ucr{Jrroqrrrr, aro RJ]rrrr-

Jrr,Ie I,{ rroJryq1,116 l,I0Ttl}rr{rie oTHoclTTeJrEHr,Ie I{IITel{cr{BHocTrr cBeTa, BLISEIBaIO-

illcro [oarepHerrl4rr orAeJlbHBrx crynencii, 6rrno npone[euo IotroJ]HrrreJrbr{oe
rrccJregoBar.rlre. flpn Brolr 6r,rnz r{cfroJrr,BoBaHDr rxr{aJrnrr, troryqeHur,re npfl [o-
lroulu la6oparoprroro ctrenrporpa{a u coo6oArrr,re or orua6oH r{JrtrrroBtrllno-
cTrl 11 IrI4H.beTIrpOBaIrIrtr? rro oTJrl{alaroqtrectr oT ocr{oBHrix mr{aJlolt BpeMerreM

.Drrcrroarrrryu rr lu.rcnepcr{eit, q16 B cBoro oqepelr r{o}rrer nplrRccrr{ n omr6xalr.
Iloa'ronry r{crI{I{HLrc orHomeHtrfl ger:rcrtyrorqtrx Ha rxnairr{y rtnreucnsHocreii
orrpeAerraJrrr MeroAoM lrocJrellouareJrbrrbrx uplt6rnnrenrfi , Ilpu oToM or{HoBpc-

tr{eur{o c ocuounofi [rr{aJrnotr"r {ororpar[npoBaJ]r{ cfler{rp r{errrpa Co;rnqa z rr]y-
ararfl pacrrpc4e,rrL.Hr{e r[rlTerrctrBrrocru [otrepeu eroro cnenrpa. Pacupe,[enenre
I{UTer{CI,IBHOCTtr XapaHTepl4SyeT0fl TCMI{ }He BIIHT,CTI{pORaril{eI{ IY.tna U t{"rrrl-
IToBITAHO0TT,IO UeJrr{, r{OTOpHe IlJrtrflrOT L{ Ha IrrrtaJrl{y, trOSTOMy OHO IIOSBOJrtr0l'

rrcltirroalI,rrr, orrtu.6r{Ir LunaJrr{[.
J4currrrrrre ;ruoraprr[ur,r ]rH're]rcl{Drrocrrl riaxolr{Jrl{ orAeJrrrHo [Jrrr cuncr]i r,r

npacrroi,i qacrcr"r cncr(rl)a. Peayrr,rar /'Iarr R ra6l . 1.

Ta6ruua I

IIoilrop cryrlclrtl
ClrIrflfl qacrr, Cllrnr qacrr pacna, qacTIl
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Cro;r6eq I cogepmur: HoMepa ctyueueri, cton6qrr 2 u 3 -.norapn{urr r{Hreu-
ctrBnocrr{ cBera, geficrnyroulero arepea Brz crytrertr Ha rlJracrtrHny,

flpu nououp (rrnrrpon na uzxpo{orouerpe traMepflJrr{ trponycr(aHtre
cryneuefi oc,.na6urenn R paBrtrqHhrx AJrI{Hax uorH. Tlccne[oBaHr{e [oxa3aJro,
cro ocna6rTeJrb npartrr{rtecxr{ ueftrpaneu,

Tax xaH xapaxTeprrcruqecxtre HptrBbre Moryr 6rrr:r, paalrqubr Ailf paBHbrx

"qruu Bo.TrH, To ux crpor{rtr orAerrbr{o [Jrfl Ha]r{Aofi o6nacr:u. OAnaxo aro paa-
ilvr\il4e B r{ameM cJrytln" oHaSaJrocb Ee3Hasurerr,HbtM.
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0;otolrerprru ,oriy.rgo"Brx nracrl,ruor{ rrpo]4BrJollr4Jrrr rprr rroMorrur caMo-
perr{crplrpyrorlet o uznpo{iorouerpa NIo,lrn. Caur,re cna6rre iluLruu }r3r,lepflJrrr

II,rFr 6onr,rrler,i ro.ruocru ua r[oroaJrerrr pr.rqccr(o],r r{i4npor[oromerpe l{er',icca-
rlro6r,r IlccleAoDaTb, BJrI{flcT JIII lt,lrul{oBrrAlrocTr, na IIoJrHoe IIorJro[IeIJIre

R Jrtr{Errflx, lra6panuue urec.r.b;rnulrfi trpoMepaJlrr R rrrrrr{ pa3Hr,rx Mecrax rfo
Bl;rcore IreprreHlllrnyJrrrpHo Ar,r0[epcrrr{. IInnanofi c}rcrc}rartrrqccnor,f Banlrclrl,ro-
crll oltBrruaneu'rnoi,i Irrllpl{rrrrr ol IlrJCorr,r rre 6r,uro o6rrapyrrterro, T. c. rtJtr{Iro-
BrrAHocrB He BJrnfrer r{a or{r}I,ula,rerrrrrrre rxl{plrrrJ runur,i. Taxute IJC Mcr.rflerctr
crrcreMaTI4gecItrI c ur,rcoroii LI ocraTorrlrafl uJrrelrctr{Brloclrrr B Uel-t'r'pc JtuHrtv,
Ilo,lyueHurte R peayJlErare o6pa6orrtl,r I{oHlypr,r lnruui r{crra}r{eHrJ r.rrJcrpy-
MerrraJrrrr{r,rM nourypoM r,r cneronr, paccerrr{}rr,r}r R cucr{Tporpa$e (r..rraruuu o6-
pallor,I (Ayxlr) pcnernu). I4anecrno, rrro r{rr0rllyueuralsur,ri,i liotrryp rJe r\te-
IIrIt;r DttBrrllaJlertrrlr,rx IxI,rplrlr, I{ Mhr er.o Ire yrInrr,rBall,t, V.rer paccefrlrrrotc
cBcra rrpotrBBo/{}rJl{ [o r[opuy,nc:

/,,-jr) - I ('t-!)
\' - To/,'"' - t-A' \- ln )na6n

(r)

3[ecs .f, - r{]rreHcrrnHocrr, cBera B sacrore v 4auuofi Jrvnlr;lr;
-fo - lrnrencuBr{ocrr, Henpepr,rBuoro crrenTpa oxoJro Jrtrnrtrr;
It - tocronHuarr, AJrfl AaHHoro cnenrporpa$a pauuaa 0,15, cornacno

r[ccJ]e,qoBaHrlro, trpoBeAeurroruy Mycreneu ra Cerepurnr llll;
/ /,\
\r. /*, - Ire trcHalr{eHrroe pacceflHtreM SHaqeHIIe ocTaTosHol{ trHTeHcr{BHOCTn

Jrvr:zn n gaunofi qacrore;

t, i - -trcHa)fiel{Harl 
pacceflr{rTeM ocTaTorrHafl EHTeH0I{BH00TL.

\ /o / HaOr

Yro6rr [oryqtrTr, r{crr{Hrroe rloJrrroe ItorrlolqeHr{e B Jtrrrrt, na6nrogaennoe

rroJlrroe [orJrotr{eHtre yMHo}r{aJIrr Ha BeruqlrHy T+: 1.18. Paccesnlre n

uuralorlert orrrr{He r{Hcrpy^{euTa I{ B BeMrrofi arruoctfepe, rrart [oHaBaJr ClmrurH
[L21, cyryecrBeHHo roJrEno Ha oqenr, MaJrErx paccroflHrrflx.

I{a paccronuuw L0" pacceflHr{e upu {ororpa{nuecnlrx Mero[ax perrrcrpa-
uwr Molnuo He yqzrhrBarr. B narueM cryqae trBMepfreMaf qacrr, {areJra rra.
xo/Ir4rcf Ha paccroflHrau, 6orr,rueiu t' or {roroc{epbr, TaH rrro cBer, rr()[allaro-
u1nr"r Ha raeo6parnerlue tfaxena or coce;1rer1 {oroc{lepr,r, nperle6pernraMo MaJr.
Bntrrruwe trpo'rxaHun nao6parxenzft rla-ea HecnoHoiicrnlrn auroc{epr,r Mbr oqe-
HrIJrI4 llrr)fie, Hart trr BJrtrFrIIre orun6ort rr{[I4poBal-rr{fl.

Bo.lrr,uryro ourr6rry rrJrlr olpegereur.{}r Dr{Br4Da;TeHTHbrx ilrr{pr'rH x{oE{ei' AarB
HerrpaBr4JrLr{oe npoBeleHrre rJelpepr,rB}roro cner{rpa. ,[na nyuruero ero [po-
Ee/teHr{rr r{ctroJrr,BoBaJrr{ arJrac MnnHaapra, no noropouy nrr6npaJrr4 yqacrnr,r
crrenrpa, cno6ogur,re or rnuuli. ,I{nn nonrpoJrfl rretrpepr,rnur,rit clenrp r)r(oflo
K,llrarn Ca+ 6rr,r flocrpoeH 5o.nee roqnuM r{erogoM Mnunaapra [13]. Onaea-
,Itocb, r116 fro,Iolr{eHrre nenpepLIBHoIo cIIeHTpa, upouele}rHoro IIplI IroMorqll
aT;rraca, rraJro oTJrl{qacTcfl oT IIoJro}I{eHI{fl l-reupepbrllHoro cneHTpa, [ocTpoeH-
Iloro MeroAolr Mrrlrlaepra.

,{nr nr,rncnel{trfl BoBMo}n}roro uJrl{flHr.rfl BCex cr{c'reMar[qecfirrx orun6ort nce

snBlrBairelrrr-rEre runprrHr,r rr.rHrfi HeRoBMyulerrHofi QorocQe pr,r, r{Bnreper-rHbre

7 trT,ss. I{prrrucnor:i acrpo$rra. o6cepnar.. r. 8 gy



Ea Harrrux ctrenTporpaMMax, cpaBHr4BaJrtr c aftBr(RaJreor'rrr, rutrptrrraMu Jrr{-

nurt, ualrepeuHbrx tro arJracy Mruuaapra. Peay.nr,rar cpaBHeHtrE trpuBe,qeu Ha

{r". t . Ocr a6cqzcc - trBMeperrHbre rraMu axBtrBaJrerrrHrre rurrptrHbr, ocb
opAr{Har - or(BrrBaJrerrruhre mr{pzubr uo Muuuaapry. Touxu rpyutrtrpyrorcfl
or(oJlo upnuofi, HafiJroHeHHofi uo4 45o H ocsrr,l, raH qro BEasrrreJrr,HBrx ctrcre .

A

/.0

/r//tmoono,Tbtkdg

q - 0.2 0.4 0.0 0.8 t0 /2 /.4 /.6 A

(Dlrr, t. Cpanrouue rrorryqeHnBrx gnBEBa[erITHr,Ix mr'{pr}r c onBlrtsaJ]errr}I6lr{rr

mrrprruar\IIr, onpeAeJrelrubrMz rlo arJracy Munuaopra

Marr{arecntrx oruu6ox, troBtrAtrMoMy, Her. Paa6poc roqem Tam}r{e IreBeJrur{.

F(polre ctrcreMartrqecfiux Moryr 6r,r:rr cny.rar,lurre ouru6x[, BeJIZqtrHa r(oroprlx
xaparrreptrByercrr Buyrpennefi cxoArrMocrbro HaIrIEx peByJrbraron. .I{na 6onr,-
rrrtrHcrBa nuuwfi MEr uMeeM Tpr{ r{BMepeurrn ar(BtrBaJrerrrHbrx rrrlrpuu, AJrf I{e-

TroroprilX - ABa. floarouy Alg naxt[ofi rtmnfin 6rrna uo[cqtrra]Ia cpeArrr HBaA-

paruqnafl omtr6xa oAuoro trBMepeHITfl.

Peaynsrarr,rrrprrBeAeHr,I e ra6n. 2. Cpeguan KBaApartrquarl oruu6na paafltrq-

Ha AJrfl rrnuafr. paBHBrx BnBrrBaJreETrrBrx ruuptrH. Ano ilt[:r.:r.v c or(RrBaJrenruoft
ruapuuofi or 0.2 go 0.35 A cpeguaa ftBa,[partrquas ourlt6Ha oAHoro raMepeHr{fl

B cpeAlreM cocraBJr.rrer B/o, orur6na cpeAuero - 5% ar(BuBaJreHruofi ruzpr-
urr. Xors sra ouu6na Mo)fier HecHoJIbIto IlcKaBI{Tb Berusuuy paaHocru Br(-
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Br.rBaJTeHrHrJx rxrprru Jrr{rrr[i,i B d]ancJre rr (loroc{epe, olr}rano ona uenrure Droii
paarrocrrr /Infl 6orr-u[]rcrna Jrrrrrrri,i. I{poue roro, r4 lmo octloeHoe, nce 4alrueii-
IIII{e BbTBOI(r,I OCITORaT{br Ira 6OJ1r,UO1\r qIrCJIe Irl{rrltr:r, rrTo SIJaqnTcJLHo ynlcrrr,-

rrraer rreroqrrocrb. I{punan pocra rrocrpoeHa l(Jrtt 34 nuttuir }neJJeBa; BTilBo41,r

o paBntrqe reL4neparyp AeJlaiorcfl n3 paccl{orporlt4rr MIIotrx trurrr,rii. 3to racr
OCIIOBaFII{e CqI{TaTL, aITo IIOJIyTIeIIHbIe peSyJILTa'l'Ii I,IMeIOT peanr,nr,rii rlraanve-

CI(II]"I C[II,ICJI.

$ 3. TIOCTPODilUE Iil'IlBOi,i I'OCTA 11 361301{rrl I,tS H/\BJIIOAEHUTI

Cnelya orurcarrnoli l,rero,l1rlrre, 6r,ulr c{rororparlllrponaillr clenrphr Bocbl{rr
r[anenon. OAuarto A.]rrr rrocrpocrrrrfr rtprrloi,i pocra rr [ccJle[onannfl rpuar,r.rc:-

cr{r{x ycJroBui,i ucuonr,aoBarr{ crroltrp oA]Ioro rltartena, rroroaly rITo 0lTtsr4rIecltue
ycJroBr,ra B paarrr,rx rfanenax Moryr 6r,rrr, secr,Ma paB.T]rlarrrhr, rr ycpeAneHrre an-
BnBaJrerrrr{trrx rulrpuH llrrurii clenrpol] paBJrlrarrrrrx tlraneron paBHocr{JrErro

ycpeArrerrr.rro BeJlr{qtrH, xapar{rcpr{Byrouu{x pa?Hr,re rfualruecnne vriloRtr{fl. IIeon-
Hopo[r]ocrr, n rltr.rauuecnr{x ycJronrrrrx na6nrorraelrcfl }re rorhno or r[arterla rt r[a-
Herry, Ho tr Ruyrptr oArroro rpartcna; ero flprrocrrr paarrl{qHa B paarrLrx aracrrrx

(n gam.ner,irueM Mr,r paccMorprrM urrnrrrrr{e etoro arpr[enra). Iloaro,rty o6parqa-

nlr oco6crrsoc Brrr{rraurre Ha ro, rrro6Lr Il AonoilIrl{ToJrr,I-ryro l(eilr ctrel(Tporc-
JrI{OCI{Ora rtanilr,rii pa3 notra11aJlo r4SJryrle}r[e, xorfr Ir cpaDrrr{Tolr,no 6o.lrr,ruoii,
rro ognofi lr rori me qacrr{ {axena. Ilanoneq, rrpnocrrr tllanena r,ro}Her MerflrL-
cfl co BpeMeHeu. O{uano B r.rarueM cJryqae Ilecb rrpoqecc rfotorpa{trponal{trfl
IIeCflrtr rrJracTr{rroH rrpor4cxo,qtrn rrpEMepr{o B TerreEl{e noJlyqaca; 3a 9ro Bpe-

lra (rnauuecr{[e ycJroBtrn n $anene o6r,r.rno BaMerHo He trBMelrflrorcq, trllccre-

lyeurrfi {axen rocJre r[ororparpupoBalrtrfl trMeJr ror ]rie BtrA, I{aIt lr [o rlaqaJta

excuoeuquli. Jly.rruuir r{B Bocr,Mr4 {anenon, r[otorpa{uposaBlrul,icfl 19 anrycra
1949 r., 6rrr ucnoJrr'3oBar{ AJIFI rlocrpoeurrrr l{prrBoi,i pocra.

,I[nr ororo rpaxe;ra 6r,rno nonyveHo rro rpl{ IrJracrl4rrnu [nrl qacrer,"r crreltrpa,
rAe pacrroJrolrieHo [oAaBJ]nro[1ee 6orsruuHCTBo ],rt-,uorr,3oRaIrrIBIx uaurt trr,rnuii,
rr tro ArJe rr,rracrrrnrtll AJJfl. x{eHee Ra}r{HDIx .r:lcter)i cneltrpa.

I{punan pocra rrpeAcraBJrfler co6oft rpar[u.recrtylo BaRrtcI,rMocrrr Mc]nly
ollll{Ilalrerrrnoii nurplrlroii lnntrr,r I rrlrc.Tloil,r tto]rJroillaIorul4x arol{o.rl, o6paronau-
rrrr.rx [arrr]vro Jurnrrro ({ur'.2). Itart nauecr}Io, AtrIfl rlocrpoelltrrr xpneoi.r pocra
oJIeAyeT I;tcIIOJILSOBaTI) 1\,IyJIbl'I{tIJIeTI{ C llilB0CTIII;I}I OTIIOIIOHI{OL,I CI'IJI OCIII4JI-

;rrflTopou rrtnnr.jr. B nacr:oRnlci;i pa6ole rlcro,rrbBoBanr,r orrno0I'rrcJrbr'rble cLI,rLI

ocrlr{JrJraropoB, orpeAeJre}rnrrre Itunrou ['J../r] oLrcneprr]rorrraJrb]I(i r.r rcn-Bpyr:-
r'orrrrare t9] reoperr,lrrccr{rl rr rJpeArroJroriielrr,u,r cBflBrr Pcccc,rra - Cayup,ep-

ca. IIpu o1'oM trpl,IlxJlocr, or'6pocr,r'ls c;ra6r,re JrI,rFrr,rrl rr Jrrlrrlrrrr, crlJrlHo ncxalrtel{-.

nr,re 6nenl1al,rr.

,f{ll uoctpoerrrrrr fo]lrr3orrra;nrrroii rlaorr.r nllrrlor7r pocra r{ qacr}I, coorBer-
cruyrorrlei.i Baryxalrrrro,6r,rro oro6pauo 3/r Jrrrlr[rr r-reiirpa.ru,noro ]r{eJreBa,
{,[acrr xplreoii pocra, coorBe'r'cr]lyrollvro rllrler"rH(.,r"r BanucI{MocrI{ r{eru/(y rllro*

Jror\,r flToMoB rr aHRrilJaJrerrrrror,i tur.rpurIor,i, rro0Tl]orlTL rre y/{aJrocl,, frorol,ry qro

IJrFr lree rrylriur,I ualreperlufl cna6r,rx rrrrrrrl, Ko'r'uprrrc neBUlrrolrilru rI3-Ba Ma-
loli gucuepcnrr, ftpr,rBr,re pocra 4;ra tlrartena lr t]orocr{rep6I crpolurrr o6r,r.rurrnr

7*:
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Me?oAoM. flo ocn opAr{Har orxrraAhrBaJr,r BerlrurrHhJ lgf, no ocu a6cqucc-

Iggll, r.ge ,41 - snBuBaJreHrHafl rur,rprrHal f - r;trna ocurrJrJrflropa; g -.
crarl{crr{qecxnii rcc. tr{cxo4ur,re Aarr}rrrc lprr]re4errLr n ra6n. 2. I{pnaue po-
CTa, fIOJIyqeHULIC IIO OTAeJIbIIbtM i\{yJIbTI'IIJleTaM lIepeIBIl}i{eJIIleM UapaJIJIeJIb-
Ho ocn a6crqlrcc Ido corJnaAerrr{rr, garlr o6qyro riprrlyro pocra JrrrHr.rfr FeI,

(|)11r. 2a. I{prrr;an por:ra rpanc.na

- a5 0 a5 /.0 /5 Lgttli

O'tnr. 26. I(prnar pocra r{eBoBrryrqennofi {oroc{epu

rrlltrBoqerluyro Ha {rf . 2.l\rtn dranena lr {oroc{eprr r(ptrBrle pocra crpolrrl{ He-

BaerrcrrMo. flpn nanonteulrr{ artrx r{prBr,Ix oxaaaJIocb, qro paartrqlte N{e}Itly

rrrrMr{ cDoArrrcfr, Bo-flepBbrx, H TOMy, qro Itpl4Bafl pocra rlaHeJra cl{BrrHyra n()

orHorreHr4ro r{ fipl,IBofr pocra {orocQepbl Ha BeJrtrqu}Iy 0.15 B IIIKaJIe lS, lg)';
uo-BropErx, {opina yr{ala}IHErx JtptrRr,Ix pocra Hecltotrlrrlto paaruqHa.

C4nrr KptrBr,rx ro octr a6curcc BrroJrrre peareH rd He ,rBJrflercrl cJle/(crBrreM

orun6oH ne6nroflegrfi, xorfr 6rr yrxe troroMy, rrro DTIBEBaJIeETHrIe mr{pI{Hr,I
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JII4ITII:i HEiiTPAII,HO|O }J{EJIEsA .B {ATTCIE I] IIOAABJIflIOIqE]\{ 6OIBIUI HCTBE CJIY-
II&CB MOIII,IIIC, IIENI AI{]]}JBAJIEUTII6IE IJII{PI{III,I TEX ffiE NU}TI4,iiI N TIOTOCTPEPE.

Tart rtax rrar{ uaBecrHr,r Jllr[rb orrloctrTeJ]],Hbre BHarreufrtr gl^, To rryJrl)rry]rr{T

oct a(tulwcc I{JTfl r}artela u r[orocrlrepri Irpour:]DoJIeH.

B reopcru.recnoi.i rrplrnoi,i pocra [o octr a6crlr.rcc o6r,r.rno orI{J]aAbIRaIor

lgNIIl)t, r71e /y'-.rlrcJlo aroMoIJ n 1 cu3, Haxo/{flulldxcFl Ira ucxoll}IoM ItJtfI rro-

rroureHr{fl ypoB}re c nore}rurra"rrolt nos6ynr/Ienl,rfr T; H - DrtBl;rBaJrerrrllarr roir-
rur{ra cJrof , npolr:]BoArrrrlero riof,.Trorl(c.UI4e. IJo {opuyne Borr,rlltaua

c e(#)
8o

Sgecr 1y'0- vucno HeftTparr,Hbrx aroMoB n I cm3, HaxogflIrlr{xcH s ocHosuoM

COCTOf IItrIT;

/r - uocrognnas EonruMalra;
7 - renrueparypa eoa6yxgeulln;

g v So - crarr{crrrqeonue Beca coorBercrByroruux yponuefi.
flponorapn{rr,rupyelr ypannenre (2), )/MHo}r{I{B trpenBapr{reJrbIro qncJrr{*

TeJrb tr srral{errareJrr ta Hf}t. 0ro AaeT

IgNH/l,:lgNoH * lgSlI - lggo -X-# (3)

Vpanr'reuue (3) uoxuro rrarr{carr, 71;rr rliaHe.lra lr rforocrpeprr. Pasrrr.r.rrrr,re MyJrr,-

Tr4lrJlcrr,I lrp].{ flocrpoeHr{u rrprcBoii pocrra c[]llrraJrr{ Ao coRnaI{eHI{rI Ha BeJllralr,r-

5040Hy X ; . Paauoctrr 'lg Sli - lg go olII{HaItosI{ 4,nr rfaIte;ra u {otocr[epr,r,

Ho IIJrrr {axena lrx ornraiu{Ra]or or uyJrlrryHnl'a, [pel1c'r'a]lJraloqero co6oi:r

lg (1/6/J)a,r,,, 4nl r[otocrfepl,r - or IryJrr,r\/rlltra lg (I/sI1),t,or. floatouy paa-

,rtr{rlr,re B rroJro]r{eHur,r }ra oclr a6cuircc npr{llsrx pocra I(Jrrr r[anera n (tor:ocrlrepr,l

o6ycnon;neno B ocrroRlroN,r pailrrrrrlorli .rlrccJr aroMoll u ocHoBrronr cocroflrrlrl,r

lgNoll iljrrr (parc.rra u rfotocrlrepLl, & r&It]Ite paBilrtrrl4eM c/IBr{ro]r x"ff onr-

Ay npernolaraeruorli pa3r1I{qLI re\{[eparypr,r noa6yrrt4entrs 7' AJ]r HI4x. I\ccne-

Aorlarrr4rr [onaahrBaror (pa6tita I{pat [8] lr Hacl'or{Iuan pa6ota (cnt. garr,mc),
.rro 7 rpatena Marro orJrrraraercrr or 7' rlirnoc{epr,r. Iloarolry na6nro4aeurrli

ci(Br{r HprrBrrx pocra o6T,flcHflercfl rJraR}InIx{ o6paaoru paa;rI,IarI{eM artr{cJra aro-
r{oB }r{eJre3a NoIl B ocHoBHoM cocroflHrrl4; oH I'oBopr{r o roM, uro ly'011 u {ra-
rreJre Merrbrrre, rreM NoII n {orocrfcpe, To, uto MLI crpor{J]r{ ItprrBylo pocra

TOJTrIIO trO J.II{I.IIIrIM ITCI"ITpaJTLEOTO }HeJIe3az /{aeT ee ToqItaM 6olr,rul,ro o4Hopoi\-
rrocrb, flonuquuoiuy, DTIIM o6r,ncrrlercfl cpaBHllrenr,rro ne6o,rruroi,i paa6poc

Torrex u rtpnnor,l pocl'a. 'I'anr.ru o6pasou, HplIIlarl rrpr.ro6petaer 6onee olpeAe-
reunrul {ir,rar,r.recrtri,i cMr{cJrl tIeN{ ItpI{Datr pocra, trocrpoeHHafl tro ;[ulrrflM
HeCI{OJILItlIX EIIeMeIITO]1.

(Dopr,ia mpunoli pocra rfaneJla HecHoJrLHo orJll4qaercfl or {ropur,r npunoi.i
poc'ra rlorOcr{repu. IJarrpunrep, Tanrel{c yI'JIa I'laHnoHa [prrMoJrHneii[oI,f .racrlr

rtpuHoii pocta rpariela pallell 0.56, r[otoc,lrupo - 0.47 a rroJro]r{eHne rorrT{rr

repexolla or ropusourarr,uol,l (repexoguoi;i) It npqMoJrlruefinoii (.racrr,
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5068 .8

5266.6
5233 .0
5281.8
5302.3
5215.2
5283.6
5339.9
5393 .2
5324.2
4903.3
4919.0
4,920.5
4890.8
4891.5
4294.1
4132.1.
4071.7
40ti3. ri
4045.8
4404.8
4415.7
5397.1
5434.5
5405. B

542'J.7
5371.5
52ri9.5
4375.9
4427 .3
4466.6
st25.t
5090 .8

t)024.1,
51.1.0.t+
1t61,7 .3
1+l';23.1,

4987.7
11999.5

5024 . B
il62
u439
4226.7
$122
5895.9
58e0 .0
5206
(i5ri2. 8
48.i1 .3
4101.7
5183.67
5172.70
5t (i7 . 38
0021.9
601{i . 7
44,1 I .B
4115.2

0.178
0.2111
0.228
0.3titi
0.169
0.163
0.L94
0.174
0 . I i;:j:i

0.tttl
0.30ii
0.1'tI
0.371
0.459
n'l01
0.317
0.284
0.378
0. ii93
0.816
1.ori5
0.730
0.451
0.251
0 .20ri
0.255
0.313
0.32:i
0 .438
0. 200
0.2(.t2
0.199
0.1ri9

t 0.131

0.112
0.186
0.051r
0.045
0.125
0.108
0.090
0.2,s3
0.207
I .286
0.261
0.61./t
0 .763
0.338
t .487
I .351+
0.907
1.469
1.223
0.754
0 .056
0 .087
0.110
0.105

+0.01s
+0.021,
+0.022

0.01r.-r
0. 00i
0.412

+0.0:16
0 .070
0 .023
0.009
0.029
0.0r7
0.033
0.038
0.010
0 .0311
0 .0:t2
0 .03,5
0.100
0 .0113
0.042
0 .0:12
0.02r
0 .011
0 .005
0.015
0 .023
0.01.4,
0 .035
0.002r
0. c0ii
0.0r0
0.011
0.022

o. ois
0 .001r
0 .011
0.008
0.01,7
0 .007
0.014
0.028
0.071
0.015
0.005
0.117
0.016
0.120
0 .1 {i0
0 .052
0.055
0.044
o.g'

0.034,
0 .025

Fe
Ire
Ti
Ti
Ti
TJ
Ti
Cla
Ca
Ca
Ca
Na
Na
Cr
IJ
I]
]I
x{g
Mg
x{g
Mn
Mn
v
v

Ta6rrqa 2

JI[nEtr, rcrroJ]baoBarrHrrre [p]r fiocrpoerrtrtr xpulioii pocia

Jlugurl AJrrr ;1oflofiuureJrlnr,rx rccnegorauLrli

0.250
0.228
0.25',)
0.388
0 . 1 rir.i

0.1,57
0.222
0.208
0.200
0.17?)
0.299
0.195
0. rJ10
0.475
0.351+
0. 3f )7

0.2e0
0.4t5
0.i12
0.87ii
1.1.62
0.752
0.502
0.2\2
0.204
0.2ri0
0.303
0.?)27
0.44:)
0.229
0.223
0.20ti
0.178
0.t/t3

0.11.4
0.192
0.07/t
0 .052
0.17t
0.166
0.083
0.312
0.190
I .293
0.270
a.ffi4
0.775
0.?.17
r.730
t.334
0.921
1.4,96
1.225
0.82ii
0.100
0.r02
0.133
0.108

+0.031
+0.017

0.032
0 .043
0.017
0.006
0.065
0.074
0 .015
0.016
0.020
0.019
0.012
0.0t4
0 .039
0.020
0.007
0.036
0 .003
0.011
0.092
0.018
0.031
0 .016
0.018
0.024
0.010
0.039
0.043
0.007
0.032
0.038
0.045
0 .032

0.013
0. 031
0. 011
0.007
0.022
0.015
0.008
0.028
0.020
0 .091r
0.031r
0.040
0.080
0 .028
0.091r
0.232
0 .005
0.0t2
0.030
0.015
0. 015
0. 023
0.003
0.003
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Ta6rurla 2 (rrpo;lolxreune)

0ne-
MEI]T

A,l,rn

(1\)

0.166
0. 233
0.1.57
0. 200
0.165
0.158
0 .263
0.224

0.276

0.180
0 .099
0.388
0 .488
0.315
0.273

10.78
9.20

Cpe)IrrErr
I{BaAp. OIIII

A oo,

1r109 . B
4783.4
4754.0
4501 .3
4468.5
4563 .8
4572.0
4554.04
4934.0
4934.10
6141.7
6496.9
4077 .7
4215.5
5018.4
/$24.0
3933 .7
3968 .5

v
Mn
Mn
Ti+
Ti+
Ti+
Ti+
Ba+

\ s,*
J

Ba+
Ba+
Sr+
Sr+
Fe+
Fe+
Ca+
t,;at

0 .023
0 . ()?,7

0.007
0.017
0.010
0 .002
0.059
0. 010

0.017

0. 031r
0. 031
0.027
0 .008
0 .051
0.027
0.34
0. 62

0.101
0.2(\I
0.172
0.18i]
0.1.(,1"
0.152
0.221"
0.i91
0.261

0.025
0.030
0.009
0.017
0.049
0.023
0. 056
0.016

0.013

0.021,
0 .018
0.028
0.010
0.027
0.015
0.90
0.47

0.290
2.288
a q1,

1,.11
1 .13
1.22
1 .56
0.00

0.00

0.7
0.6
0.0
0.0
2.879
2.879
0.0
0.0

-.uttt
0.197

-0. 058

-0 .030

-0.092
-0. 135

-0 . 118

-0.042

-0.055
-0.125
-0. 107

-0.1630.100
0.075

31ecr, .tl - ortnRsarelrrrafl mnptrHa Jrnnrrr;

- A'1Por
1g -^- - nolapnrlrrr orrrourenurr irrrcoJr aror{oB (porocdepr,r r.r rlrane;ra, rroJryr1sll11rr; ,rpI q)r rr

rror{orln roclpoeuuoli nalllr rtpr,rloi.r poc.i-a.

coorBercrByrorrlafl saryxaHr,rro) y rpanena [pyroe, arer{ y r|loroc{epr,r. IIo npu-
AaBarl r[rlr.recrturi ctt,rLrcJ] IlertrrarrrHe ilroro pa3.ln{rtl4fr {opl\,r pflcrtouarrrro)
IroTolvry qTo oHa B SnaqrlTe,lrlHofi cTelrelrr{ Mo}r{eT 6rrrr, peayrbTaTor{ orxr{6oH
Ha6rlo,r(eHr4r,i n nera6exilioro paa6poca ror{en n npnnor)i pocra, Tarruu o6paaoM,
Bolltr{o}l{I oe pcaJrrlroe paaJrr{rrre rpopm rtprarbrx trcxa}KeHo Herorruoc'rl\tr1 vl
qro6u IIe BIloAlrrb nrruurtli llcrorrHrrn 0lr]z60r{, Mbr ECrloirr,Bouaru AJrfl rlepe-
Bo/Ia aHBrrBaJrerrrrrr,rx Iur{pr4H B qr.rcJra aroMoB olury rr Ty }r{e RpERyro I(J]fr {a-
r{eJra rr 4ln rforocr[epbr, a l{Merruo: npr{Bvro pocra IIJrrr {anena. B 4a;rrnerl-
rlreN{ rreodxoArrMo vrorrntrTrr BcJrrrq[Hy oTofi pa3Huqrr {opu HprrPr,rx pocTa.

I;lr /tatrrrtctlrltltx trccJJeAollanrri,i rlrnerr.rcc(r.{x ycJron[rii r r[arrelc rrcloJrr,-
BoBa.rr,r Jlr,rHrrr,r aJrer{errroB Fe+, Ti+, Ti, Mg, Na, Mn, Cr, Ca+, Ca, Ba+, II, V,
Sr'+.LIx altlll,rRaJrcrrrr rre rrrrrpzrrrr co6panr,r n ra5n. 2, Ilpenr,qc Boero Spocaercfl
I.l lJla3a, .ITO Il COOTBeTCTBI,TU C pesyJrr)TaTaMr{ npe[Blllyrrlr{x uccne4orarenel,i
Jtr[Hrrvt tr{olllraoRauHbrx erreMeuTon r rfaxene r4Melor 6dnruryro or{BzBaJlcnl}rylo
rnl{prIry, qeM B HeRoeuynqennor,i o6nactlt, JJrrrrrrr{ nelirpanrnrrx - Nrelrlmyro;
lrpl{rIeM, ecirrl y nerlrrpa,nr,lrrrx aJret\{elrroB BTa Bar{orloMepl,rocrr, B o6uleM ctrpa-
BeIIJrr{Ra. 

". e. IrL,rerorc}r Jrtrrrrrr,r (!4 ua 59) c o6patEr,rM coorHotrreHr{elr Dr(BrrBa-
JTerrrlrr,Ix [r]4prrH, To /Urfr r{olrr43oBaHlrr,Ix ]lce JrnFrr,rrr. HpoMe H ra K Ca+, 1'cu-
JJeI{br Il {artene, Itpoue roro, a6coJrlorr.rrrrc BrraqeHr{fl paaIrI{U6r ortBuBailerrrrlblx
trrlrprill 6onr,ure AJrn Jrr{}r[rt trolrlr3oBaHrrr,Ix alre],IelrroB, qg1,1 lIJrfl JIrrrIIrfi IreI-lT-
parrbrrrJx.

B orrn.rre or [pyrrrx lrrnni4. rroHtrBoBaErrBrx .?JreMe]rroB, Jrrrrr{[ Ca+ (FI
ll K), xax yI{aBBrBaJlocL I{ paHLIue, trMerorn rfaneleMenr,rxyro Dr{B]IBaJreHrHyro
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mupr{Hy, qeM B HeBoSI!{yrIeHHor,i o6racru. SHsunaueurHas rxrlptrHa Ho
n rfaxe.ne Blrarrrrre/rr,Ho Mer{brue anBfiBairer{Tnoft rurapr.rnbl ee B HeBoaMyrqeHuor;r

o6racr[ rnannr,irt o6paaonr Ba cqer roro, qro ocrarosEafl rle]rrpaJTrrran r4HTeH-

cuBr{ocrb FIo r rpaxene ropaa4o 6orr,me, qeM B HeBoauyuleuuofi o6.nacru. Ero
roBopI{T o llorloJlHureJrb}ro1\,r MoHoxpomaruirecnoM flaryrreHtrI{ {noxmyna, pac-
rloirolr{eHHoro rrafl rfaHe,rou, B Jr\tHr,LU FIr. 0xrunaJreHTHbIe r[[pr{Hrrr rr noH-
ryprr Hg u Ho n {aHene r {roroc{repe [panr[qecnr{ oALrHaHoBbr.

$ 4. BbTflCHEHI4E @tr{3r{tIECRUX yCJTOB}III B @AnEJIE

Cuenrpnr BBeBA Merrflrorcrr orrpeAeJreHHBrM o6paaou BAoJrb rnanuort trocJre-

AoBareJrLHocril. UBBecrHo, rJTo ero o6ycnoeJreHorJIaBHbru o6paeoru reMtrepa-

rypoft n orqacrtr aJIeHrpoHHhrM AaBrreHuenr. R pa6orax Bumsuca [15] ll
Tennepen [16] qaurr DHBtrBaJre]rrHr,re rrtrprrnr,r ,qrHrar,f nelirpanr,nrrx EJreMeIr-

ron Ca, Mg, Na, Fe z uonr.raoBaHuoro Ca+ (L 3934) 4nn MHorrrx asea[ rnasuor,f

flocJrelloBarerr,Hocrr{; n pa6ore Pafira [17] nanrr axBrrBaJrerrrrtte mzprr"r
floqrrr ncex nunrr?, uayqeHHblx HaMr, I:ro roJrr,Ito IUrfi [Byx BBeBI uraBHofi uo
cJre/IoBareJrbHocrr4 - Connua w dF3 (a Maroro IIca).

Cpanuenue BTr{x [aHrr],rx c aItBtrBaJreHrHbIMtr rutrpr{HaMtr nnumfr. B ctrenTpe

{anena rt rreBoBMyrr{ennofi o6nactw rol{aar,rBaer, qro BITBI{BaJrerrrHrre lxtrptrHr,r
B [ocJreAoBareJrr,Hocru BBeBA or Co.rHrIa H 6onee paHHI{M HJraccaM trBMenfrorcfl
B Ty )I{e CTopo}Iy' aITo I{ 3I(BtrBaJIeHTHbIe III4pITHLI npu llepexo[e oT IIeBO3My-

rqennori o6racrra H {anery. flpe4uonox[M, qro {ame,n tro cBouM {zeuvecxlrnr
cnoficrnarr Molr{er 6r,rrr, paccuorpeH s neplott, npudl,ucrceruuu r\ax BBeBAa c 60-

Jree Bbrconort relrueparypori, rIeM reMneparypa Conuqa. tr4cnonr,aya rpa{iuHr
BaBrrcr{Mocrr{ Er(Br{Balenrnofi ur[pzHr,r xax,4ofr Jrv]/-mw or srp{enrrnuori reu-
trepar),prr, otrpe[eJluJrl{ paarluqy a{{entunuux reMneparyp {axena z {oro-
cseprr B rrpeAnoJrolr{eHtr{I4, rrro cocroflrrtre r{arepuu (nnnrouaR rr EJreHTpoHHoe

4anneHue) n rpanene flBJrflercrr raxoli nre tlynxquer,i a{{entunnofi reunepa-
Typr,r, r{am r{ B sBeSAax r-JraBHOfi rrocJIeAOBareJrr,Hocrl{. I/Iclonreyn ,qauHbre

Bu.rr,gnrca u Tenxepef , Mr,I roryrll4rlr cpeAHIoIo Beruquuy paaHr{rrbl reMtrepa-

ryp {anena u $oroc{ieprt, paBuyro 64o: lo AaHHhrM Partra era paBHnIIa paB-

ua 122", ecJrr{ rrcrroJrbaoBarb Jrunnvr. nefirpanrnrrx oJreMeHToo, ra 302"-ecrr,r
UCIIOJIbSOBATb JIWHILU I{OHI{SOBAHHI,IX AJIEMCHTOB. EONT,UTAfI CIICTEMATtrTIECHAfl

paalrr{qa reMrreparyp, olpe[eJleHHblx rro nelitpalrurrM tr rro trorruaoBauHr,rM

EJreMeHTalr, roBopI{T o6 orx.rroueHtrflx or grrcro repMuqecT{[x rroHu3arll{rr rr

soa6ynrleuza u, HecoMlIeFIIro, orpalr{aer cuerlu{uxy yc;uonurl n {anene.
B nacrosruee BpeMr errre rpyAHo uafrru aroMy yAoBJIerBoplrreJlr,Hoe o6r,s-cse-

uue. flpegcraBJrfler r4uTepec paBHr,IMtr cnoco6aMtr orlelltrTb paalrocrb reMfle-
paryp noa6yxr4enufl, r{oHuaauurr t4 crter\tpo{otonrerpuuecrtor? reMneparypbr
n {axene ra {oroc{epe. It corxaneHl{Io, rorrHocr}, u KortrrrecrBo MareptraJra

Ee4ocraroqHbr A.rrf yBepeHlloro otrpeAeJlerltrfl paaHocrl{ reMleparyp noa6ym-

I{eHr{fl rr I{oHr{BaqI{r{. O4nano Her(orophre BbIBoAr,I o Hrrx Mo}rtuo cAeJlalr,.

Pacclrorperu{e BaBr4cl{Mocrr{ orHorrreuufr rrrcra aroMoB B l?-oM cocrofnlrrr
soa6ynr71enr" , 

Priri._,T,"pe 
n qtrcry aroMoB B ranoM )He cocroflHlru noa6yx-

qeHr{E u $axene tgffi, Lllrr mrutri,t c ne6on.uturlr roreHuualloM BoB-
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6ymgclura, or rroreHunara noa6yrrillerrrfl ,?-ro ypoBl.rfl [or(a3aJlo, tlro rcMfIe-
parypa r;oe6yrrr4euuR n rlancle rrc 6o;rrtue, rreM reMrreparylla noe6ynt4enun

n rlorocrpepe. Jfnnnn c rroreHrlr{ano,lt soe6yu{lleHrrfl rrlt}fiHero ypol.}iln, pallHLIM

rryJrro, ilaror rrorrrr{ Tartoe }rre 3HaareHr{e rg{,ryr, Harr }r Jrr{IrLtIr c 6olr,uurlt r-ro-
lVrlrlrl'

TeHrII,IaJror{ uoa6yrrr,lenrln. OrcroAa r\{o}rulo BaIirloall'rrb, aITo pa3rllrua'r'ex{[e-
paryp uoa6ynr4eulrn r r{rarte,le r tlroroc{epc rrc Mo}ricr o6r,qcflnta na6nro/tae-

a{oe pa3Jrr{arrre arr{cefl aror{oo n r[arterre r,r rforoctpepc" I{poue paBI{I{IIrrr rel{]rc-
parypir uoa6yrriTlennn n tlrarrc;rc rt rlior:oc{epe, l'errlr0pary})y noa6yltgenltn
r[altcna n {oroc{epbt o]rpcJle.Tililrr ueaaBuc[uo.

Ilpr,r a'l'ol,r 6r,ur ucnonr,LrouaH 06r;r.JHr,rii r{eroA orrpel(eJrclu,rr lrclnrc[)at'yp
IIO ClIBIlt'ail,I /{pyr- OT}loCI'lTCiJl-LIlo ll,l)yra ItPll.llLIx pOCTa, 1IOC1'poenI]blx IIo oT-

/leJri,Hr,rr{ l,lyJrE?r{[,ncra,u. Itan rrr]Becrrlo I'l B], c/lrrrr Itplll.]oi,i pocra, nocrpoell-
uoii uo ru)rrblrrrrilely c nolcrrl(rra"rrox'r troe5y;,riltelrufl IIIrliIIcro ypot]lItl Lu or-
Irocrrre"Trl,Iro rtpnuoi,i pool'a, rrocrpoeuHoii lo uyrrnrrrrJJrcr\r c rrorelrr{rlaJror{ BoB-

6yrx;lcrrrn xz, Jrarel ff Ar- 7.r). llprr orllelIeJtelrrlr rellrcpal'yp rlcrolrb-

Bonarr{ ,lr{rrlrrr r: ne6olrrlr.ru rrorcnrrra.rroNr noa6Vrxl{e trrn. 'j.'euueparypa

noa6ynr4eulrfl [.];,t {orocr}epr,r oltaaara(:L ]laI}IIo}"r 7'r: tnggg" -l- 1.80", Artr

{axena 7o: zrgggo -l- 180". flo onpeqelerrlrro n4errr,rrr4}rora [19], tomrrcpa'r'y-

pa uoe6ytrrgerrun rlotocrfeplr par:rra 7'o:4580" -]- 100'. O4uano I,I3 3rtrx [aH-
Er,rx ueJrbrlrr o[pe/IeJrr4rb paBnuqy rorrleparyp nort6ytrtgennf , rlorouy aITo olra

cJrr{[rnor{ Mara rro cpanrreHr{Io c rtBa4parrrqnoi.i ortrt]6rioii -F lB0'.
rlro6r,r oIIeHIrrr, arrrcJrer-ruoe BHarreHrre paBrrnur,r I4olIrrBaul4olrlrblx Tel,rfrepa-

typ rr ibanenc u r[orocrliepc, rrocrroJrT,i]yeMcfl {opllynoli Caxa.
tL,rcno aroMo]r, o1llalru(r,I r{olrrrtsoBaIrrrIilX r{ tl&XoAfrtIIuxcfl B ocnoDIIor{

oocrofllrtrtrf, trycrr, 6yner A/$ , rreiirl.ranrllhlx - 1[t3) . Ux orlrouerlr{e onpc-

[eJ]rrercfl {opuynor:i Caxa

(4)

3,qecr ne- atvcilo aJreKTpoHoB B oAHoM Hy6u.IecKoM caHTtrMerpe;
g$) rl g(0) 

-crarucrtrqecxr{e 
Beca ocgoBHux yponuefi uourrBoBalrgoro n uefi-

TpaJTLHOTO aTOMOB;

h 
- nocrortnnaa fl.nanrta;

rn - Macca aJreKTpoHa;
Z - uoreuutraJr rolrr4aarrzz uefirpaJrbuoro aroMa c ocuoBr{oro ypoB-

Hfl;
7i- reMtreparypa IIoHtrsaIIITI{.

9uc.no trourraoBarruhrx aroMoB B cocrorur{r noa6yxfienfrfr, n fff) c""uurn

flf) - -_ sf) ,Qn*tru)'L ^-&
l{o) "" - 4o1 

a -- ltl- o

c A/(,") rlroplry.rroii -B,,,rrr,ulruuu+
nr(n) .(n) - 

tt
''+ _ 6+ ^ k'l'a
nr(0) ,,(o) "" -l- b+

nr(r) ,,(tt) - 
xo

1:0 _ o0 . ttTs
nr(u) -.Oo "
-'{t b(r
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/r5") - 
qtrcro Eefirparburrx aroMoB B cocrogHuu BoB6yffiI{en'fr. n. gro6rr rc-

r(Jrroqtrrh BJrtrflEre pa3Jrtrquff reMleparypnr roa6yrr4erra n sanene u tporoc{e-
pe, nu6epeM TaHtre lrvrnn nerlrpaffiuoro tr trorrtraoBaurloro ,r(eJre.?a, HoTopEre
rrMeror o4zuaxoanrfi troreHrltraJr noa6yrngeurfl EulfiHero yponufl. tr{a zuero-
rqeroca MarepraJra BoBMolnHo 6arlo arr6parr, Jru H[tr{, y r{oropbrx X+: Xo: y :
:2.9 e. n. flpu rctroJrr,BoBaEutr Sopnayrsr Bonruuana (6) unr trpe[troJra...
raeM, qro reMtreparypa noa6yxgeura ArrE nefirpalrur,rx tr uoHtrBoBarrrrrrx
,aToMoR o,(trHaHOBa.

IzIa (5) n (6) uaxorru /[(,0) n /[0)
-(0) x

/[f) : Nf, l* 
'n'".6+'

-(o) x

If[o) : Nt") !!o to'".

(7a)

(76)

flo4cranrnr srtr Buaqerlut. a (4). flpr erou MHo?fiEreJrtr, c.oAepmaqtre reMrrepa-
typy noa6yrfiAeutrs, conparflrcrr, r. e. rroJlytlqBlruecfl paBeucrBo BepHo n [ilfl
Saxena u. Etfr. {oroc(teprr, Aa?fie ecJrn reMtreparypa roa6yx4euufl. frlra tar.x
paBItrrrr{a.

/ff) s$) c[o) rg) - . Z(2rmkro)'t, ,- & . (B)Wn"* '4ot:P
flponorapr{rvrrpyena ypaBueHue (B), nauumeM ero gna {axena n {oro-

c{eprr tr Br,rqreM ypaBuerrtre (B) gJrr {oroc{epnr nB ypaBneHun (8) gra {aneua

'* 
(ffi)-..-,u(ffi)*",:,*ffi + *,u m -E(#-ffi) (e)

flolyueuuue ltaHrrhre o qrrci]ax aroMoB n tfaxele r {oroc{epe troaBoJrflror
I4crroJrr,BoBarr {opuyny Caxa romno IJrr ,fieJreaa. Ho ra o4rroro ypaBEermrr
(9) uetrsn otrpe4eJrtrrB o4r{oBpeMerruo tr paBrrtrqy r{ontraarlr4orruLrx reMtrepa-
ryp tr oruorrreHue aJreftrpouubrx Kourlerrrpagmfr. n" e {axene r tforoc{epe.
floeronry cAeJraeM cuaqaila trpe[troJroxteHue, qro aJrer{Tpour{Ere Hour(errrpa-
rryY. B {aHene z {oroc{epe paBHri - fle qax : fte @or. Terraneparypy uoutr-
Baqutr {oroc{eprr trpuMeM pannoft T4gor : 5700. Ila ra6n. 2 HaxolruM cpeA-
Hee 3Haqeilfle

nr(n)
r "-FdaHtg ;#i*: o'1"35

. "+0or
u

rv("J -
rg ##s : 0.094; s :7.83.

"o@aH

IIpn arzx trpeAtroJroxreruax uoryqaeM uo $opuyne (9)

LT :74ax - 76o": L80o.
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Teuepr, uao6opo'r, BaAaJ{I{x{ paBIrItIIy rel'Ileparyp
Irp orrrlr,Ix x onqenr pa qrlr,i .

r uafi,t{eu oruolxegtre

taOnuqa 3

BJIEI{ ,

I .69 1.2t; 0.7t 0.42

.[,1a upellr,rryrrle],o gr4/1rro, rrro paBrrurla 'lei\'rrepa'r'yp r[aItc,la lr {orocr[repLl ]TMe-

",. 
,ri,prr;1oi. 100-300'. Tarr riart, iloilr4,r(r4r\,!or\I)/, rcN,Irleparylla uol6ymTleuun

,{anena x{aJro orJrIIrIaet'CfI or re[,IIel]ar)rpr,r noa6ynilelrllu (ot'ocr!cpr'r, ro

pa3Hrfrla Te},rnepaTyp, olrpelererrrrafl R $ 4, o6yCnol].rlella lrJIaIlIILlxrl o6paaou

paar,l.rr1er? r{SIIII3aUI4OTIITIJX TeMrcparyp. I4a 1a6l' 3, rrpr'r troJ[crlere XOrOpOi'i

!t(,rIoJIL3oBaHLI AaHlIbIe r.ra6.rlto71euui'i' III'I/UIo, tlro rrpn AZ : 100-300" rz'

r[orocr[epr,r MaJlo orJII'Iataerofl or /?e Oaltcra. gror pea;'nlrar col'racyerc'r

c reM Ha6Juo/IareJrrur,rr't tlartron'r, alro rtol{I'ypr'r nr'rlutijt llg u II 5 Ir {alteJre

n rporocrltepe npaltTl,Ialecttl{ O111,1]Ialtonr,r. Tart Italt Il a I]LICIII4e rI'ITeII]JI Ceprll

Ea;rrrrilepa clrJtr,Ho AgricrByer e{rlent l[taprta, 'ro n cjlyr]ac 6o;rsuroi;i paa'

lII4{IrI l?c (rarr li iZs tpol HOHT}pLI IJB U I{6 TO}Iie CI{JILIIO OTJII{rIa'IIIob 6I;I'

B narunx pacliorax Irpfli\rcHerra {opuy.rra Dolr,quana. o;lnarto [{LI IIe Tpe-

6yclr upr,rl'relrrlNlo(rrrl,r tiropuynr,r Eolr,quaua AJIa Bcex rloreluuaJloe roa6yxt-

[errrtfl, a rer,r 6oree Hax{ Ire IIy}ItI{o, r]To6LI r {alrene u (rorocr[epe cy[IeCTBo-

BaJrO rep\{oArrrralrr4uecrroe pa3IISRSCI{O, MbI npe[[OJla]racM, alro I(JIfl {aIteJIa
lIoHI4soIlaHIrLIc u Irel'frpaJILEr']Ie aror{E'I Bo36y[{[alorcfl pa/l'I'aqueli o4rrrauono

B o6nacru IIJII{II Rorllr, coorllercrRyrolql{x x:2'9 a' R' B rllo'rocrllepe paclpe-

I[eJrerrfle nr:reprr{r{ Mo}ner 6rrrl, uHr,ll,r, rro ueiirpa;u,I'Iblc rr r{olll'13o]lallrIble aroMrJ,

II()TJIOI{A]OIIII4E I{3JIYIIEIIIIE B O/II{OM tr{ TOl\f }ITE YT]ACTHE O]IEHTPA, TAIT}ITE BO3-

6)rmAarorcg oArrHar{oRo. Marel,rarlt.recttl{ DTo BLIpaBI{JlocL B ToM, aITo I\IHo}I{r{-

reJrb, colepnrarlni,.i 7o, conpa1uJlcfl 11p11 fIpI'rMeHe]IrIlr {oplrynu Bonr'r1uana'

IJpr erou MDI lJfrejlnoJTal.aetr'r, rrro Jrtrr'rlrtr{ neritpanr,rrrlx rI rolJr{3oB&LI}Ir,IX &To-

x{oll o6paByrorgrr Ha oIIIor,I ypoBIIe aril{oc{elrbl. 'I'eruncparylly roH}r3allrfl I\ILI

orpe/(ertrJrr,r Han rcr{t1cpal'ypy, IIai,i,qc}IIIyIo no $opr,ryne Caxa; rer'r cax{LIM ML'l

rroolyJrlrpyelr 11pIIMeIIII]Iocrb etoii {Opuylrr. OAuaXo 3al{oIlIIocrL lpI{Me-.

rrerrrrfl {opuynrr Caxa crrntnac!'ctI TCx{, qTo JII{IItrI{ Fe u Fe+ llo1yr o6paSo-

IlaTLCfl 1l Ila3III;Ix cJIOtJli, CooTBoTCTByIoIIIIIX paBHLIM Teil'lflellaTypaM. Eciln Hc

crrr.rrarrr aroii He6orr,uroil oroBopr{[, rrarr]fi pacrler],I Aocrarotlllo IraJIe]HIrLI.

Cpanueuue llHreltcullllocrcr,i neupepLIBlloro CUeltrpa {ranena lr r[oro0t{ieprr

rlosBorrlrJro onpelcJrr{rb pasIII4II)I Ctrel(rpo{oroMerplrqecHlrx reMlreparyp {a-
r{eJra r{ ifo.rocr[epr,r. Ha rfnr. 3 [ana BaBr{crrMocrr,;roraplrr[rrra orr.IorreHrlfl tr]I-

TeHclBlrocru IretrpeprlBrroro cfleltrpa rfartena H I{IITCITcI{BHocrl{ IletrpepLIBHoro

crorrrpa rporoc{cpr,r fg *i o. ,L-. Ilrr,Jlorr Droii npflNroi,r rr ocr a6cr1lrc,c [aer
" -160r tt

BosMolr{HocrL olpeAe.r]r{?b crJeI{rpo{)oroMerpl{qecHyIo reMtreparypy (lamena
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T6an, ecJrrr r{BRecrrra clenrpo{oror{erprrarccrraFr reN{neparypa r[orocr[eprr,
Itoropyro nptrMeM pannor:i Z,pu, : 5700'. tr{cnonr,ayn paBcgcrBo

,,r'IA,."
f , 

- 
c2 

-_ 
n o94 ., ., 

'' /,r,o,

7,,*- 4;--v';tat''"' 

- 

'
).

(10)

(t t)

(12)

LgH
alr

roryqaeM 7or* - Tq,or:776". B pa6ore B. A. Air,r6aprlyMrgau H.A. f(oer,r,-
pena [1 ] ora neruuzna parua 150o.

oqenunr retrepb, Har{ BJrrrfler Ea roryqeHHr,re pe,yJTr,Tarhr ror (pa*r, .119

{anen He npeAcraBnser: co6oft o4uopoggoft rrJrolla[Htr, a cocrorrr rra Mrro]He-
crBa cBerJrhrx BoJror{ou ua {oue {o-
roct[epr,r. flonuguuolry, r{MeHHo Brr4

BoJror{[a fBJrflrorcfl a qeficrnrarenr,-
Hocrrr o6ractgun c nonrrueulroll
reMrreparypofi. 3rr.lu Mbr orlelrr{na-
cM BJrr{flHue Aporr{aHun rnao6paxe-
uuri rr3-Ba necuoHor,lctsrrr arMo-
c{repu r{ BJrr{flHr{e omz6ox rrr[[po-
BAHI4fl.

IIo xopourmu {ororpa{rflM, Roc-
rrpor{BBeAeHHbrM B paSJrtrqHbrx uSAa-
IltrfflX, MbI IOICqUTaJTI,I, qTO B Cpe[-
HeM IIJTOUIaAL BOJIOKOH COCTaBJTfleT

oxono 1/, o6rqefi ulrorr1a[u {axena.
C 4pyroli cropoubr, {oroc{epa uenr-

Ay Ro"rloJtItaMrr He rlrrJrrlercrr o6r,r.rrroi,i r[orocrpepoii ; ua nee /IoJr]r{rro B;rnrrJl'T,
II3rl]t1s311s rfancna r.1 pacrroJio]ricH]rolro 0Repxy xpor,rocr[epuoro rfrroHrtytra.
13oallo;nrro, rrro olra npellc?aBJlfIer co6or:i Hcrrro opcilrree r{o}rt,r{y o6r,r.rnoi.i

{orocrfepor,i rr RorronuoM r[artc;ra.
B npone4eHrrr{x rra}lrr norcrrerax n{TJ crrrrra.lrr,r rlaxcn ojlHopol1urir,r o6paeo-

BaHueM I'1 BoJroHIIa - paul{olrepno pacrpelcJrclurLrnrl,l rro ncci.r troBepxrrocrtr
rfaItcna. 'feucpr lvrhr llaccMorpxM rrporr,rnouo.rrorrinr,nj ctry.raii, cqrrrarr Botrrorrrra -r[aIter pacrroJ]o?rieHHr;r],rr,r Ha r[one o6r,ruuoii (lo'r:oc{cpr,r. Srr,rnr Mr,r ((tsor:}6r{eM

R llIrrliy) IIaUI{ pe;y,rrLTarhr u oqcrrrrlr Roar{o}nulre orrur6rtu. Ey4eu cqrrraru?
'rro 1/, cBera, o6paayronlero clerrrp (paxena, rocr,rJraercfl co6crsenno r[aHenou
(npHr'rnllr noronnaun) lr 2/u 

- r[oroct]eporii. IIa6;ruogaeuan arrBrrnarerrruarr
rul{plllra nuumit r[altela Ar, fltsrnetct{, T{aH Jrerno I]rrAerI;, ItBBerrreHHriM cpc/(-
HIln'I aHIlrIBareIIrIrIJx lrrnpuH;rlrnui,r coScrneHuo rparela -44nrr ra c{rorocr[epr,r-4,1o, .

ZO/8/0

(Dzr. 3. Onpe4ereure orr{ocr4reJr}noro crer{r-
po{oro,uerpllqecftoro rpaAr.reura {are:ra

n ([roroc$epr,r

orliyila

4'A":iAa^n*iA6o,,

Aqav:3A" - 2A6or.

Oqelrru, rrart r.r3Moufrrctr Haurr{ peByJrbrarr,r, ecJrr{ lrx{ecro ,4,, ltr,r 6yjlelr rrc-
IroJrb3oRarr, r.rclpaRJrerrHrie SrrarreHl,rfl i\Jlfr -4,prrr. ,(,tra proto o HoubrMtr 3r{arre-
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HlIflMLr -4qrnrr Onpe/(eJrfrrl[ pa3rrrlqy e(I)rpertrnunr,rx reMrrepaTyp, noJryqerr[],rx
Il3 CpaBrrelrl{fl LrBr{errclrrrfr SlrBlrBaJrerrTrrort [r]rpr4rrl)r or {oroc{epbr H {aRefly
'C IISI{EIEHUEM BITI]I,IBAJIEI{TIIOJIi I}IPIIIIhI TOi,l }I{C JIIIIII,{IT B 3RE3[AX TIABIIOj,J NO-

cJreAoBa?eJfl,Hoc1'rr. Cpe4nee Brraarenue pa3rrocrrr a{r[ertruulrrx re\{[eparyp
(iartc.na u r[otoc{cpr,r [oJlyvr.u]ocb rrpr.r aror\{ parHr,ir,r 150o. Bea y.1s1s r}o,ror{-
nlrcrori crpynrypr,r rlraxela orra paurrflJracr, 64". 'I'artuu o6paaont, yrrcr uo.norr-
nlcroii (,rpynrypr,r r[aricra Balter]ro ylle.[]tatrrBacr pa.lrrocrr, Te]lreparyp.

$ 5. AHOMAJItr{.fI Ca+

B ornuque or Apyrnx I[onrraoBarruhrx aJreMeHroB JrtrHtrtr H u K ocJTa6Jrerrbl

n {axene ro cpaBrreunro c {oroc{epoft. Hpar [B] oStscnser aro rroBbrmer{Horl
nropofi tror{trBarlreft aroMon ftaJrr,qrrfl r {anere no cpaBHeHr4ro c +oroc{eporf .

flpra arou oua rroJrbayerca {opuyroft Caxa fr rro tttr-:aurlu Fo r Fe+, Ti u Ti+,
Ca r Ca+ Bblqr{cJrfler orHorrreHr{e BJrer{rpoHur,rx 4aereuuft {aHena u {oroc{e-
pbr, crrtrrarr reMleparypyzoHr{Baur4tl T^o, n {axene z {oroc{epe o4rnnanonort
ra paanort reMleparype noa6yxrgelaua Tr. Mycrenr [5] yHaaan, qro raxoe rpu*
paButrBaHue Tron fr 7, nesaxonHo [a]r{e gla SorocSepr,r. Ma [pellbr[yqero
$ 4 nr4uo, rrro ouo reu 6onee HeBaHoHHo g,na {ane;ra.

9ro6rr otrpegeJrl,rrr, oAHoBpeMeHHo lr paaHr{qy reMrreparyp rrour{3a1rru rL

oTHotrfeHve oJrer(rpouHbrx gasnenzrt n {axene u {oroc{epe, trcrroJlr,ByeM pa-
BeHcrBo (9) ans [Byx aJreMenron .0e lr Fe+, Ca lr Ca+ u peur{M coBMecrHo ABa
ypaBHerrr{fl. ,(auurre o qlrcJrax aroMoB BBflTr,rr{B ta6n. 2 ycpeAHeHrreM Aaur-rbrx

AJrfl HylnHr,rx nuuufr-.

,{aa xeneaa 6epytca Jr:anrrv c rroreHrltranorr noa6yrxae:r.u;r }rr4}fiHero ypolr-
Hfl, paBlrbrM 2.9, \tn KaJrburrfl - peaoHaHcHr,re .rrrr-rtrr{. B raHolr cryqae, rtart
Srrno uoxaaauo n $ 4, peaynrrarbr r{e BaBr{cflr or reMneparypu noa6ytrAerrurr.

Vpaoneur.ra (9) nveror nrl4

0.135+ 0.0e4: : r*3*+ ts14s + 7.83(#4 - -!ry) , (r3)o ' 0or - tLe rfan \r 0or ' 1tar/

- 0.088 + 0.005 : j ,* ?- *rg 3@ + 6.0e (*!!- #) $4)
" ' 0or 'oc qtar v Oor ' rlran /

Peruenne arrrx ypaBrlerlrafi gaer

76ar,- Tqo,: L450; ffi : ,0.r.

Ecnra lrrr [clorrrrayeM !,flHr-rr,re rorr,Ho Arn Ca lr Ca+upemr{M ypanuenre (14),
OqI[Tafl /?e 6ait : h e ltor, TO trO.rIyqHM T rlro, - 

7 Oar,: 100o.
Bce srfi rroAcrrerr,r roBoprrr o roM, uro rfopuvry Caxa .qnn Ca n Ca+ [prrMe-

rrflTl, I'reJrb3fl, TaH rtaH peSyJrr,TaTLr .noIyqaroTctr r[lrslruecxr HepeaILrrbre.
B rpanene raMeercfl yr(JrorreHtre or repr\{o[rrHalruqecxoro paBr{o]recr{fl .

I{ar nu4no ua pa6o'r Branrsnrca [15] lr Pafira [17], axnurarer{rr{bre rxtl-
prlllrr Jrl[Htrii H z K Ca+ yMerrr,trfarorcFr rr [pr4 rrepexoAe or Conuqa m 6onee
ropflartrM BBeBAaM, R ro BpeMrr HaH B coorBercrBr{r4 c {optrynori Caxa uounaaqua
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Ca Aonfnna pacTg, a EOHtr3aIIug Ca+ AoJI)fiHa 6rt6 eule MaJIa, T. e. AfiBI{-

BaJrerrTHLre rutrptrIlbl Ca+ AOnrxnrr, nO Hpar,iuel't uepe, He yMeHBItrarrCX. ,[a-
ilee, lptrEmrefiu [20] otrpeneJrflJr qr{cJro rrorJrorqaronlux aroMoB tro JruHZflM

pa3rtrqublx gJIeMeI{roB B MeTalrItrqecxtrx SBeBAax. Oxaaanocr, sTo o6trIlre
aroMoB Ca (z uecHoJlbltux trpyrtrx aJIeMeI{roB c AByMf BaJIeflrHr,IMIl sJlexrpo-

HaMu), olpeAeJIeHIIoe tro JItrI{I{fIM H tr K c upultenentreM {opuynrr Eonrquaua
tr Caxa, BHaqtrTeIbHO MeHL11Ie B OTtrX BBeBAax, qeM B COIHqe, TOIAa Haft 601rB-

murrcrBo fipyrux aTOMoB TaHoro OTItJIoHeHuf He troHaBLIBaeT. B To ]I{e BpeMrI

o|wilze Ca, orpegeJrfeMoe rro Jrtrr{uflM HefiTparLHrrx aroMoB aroro SJleMerrra'

TaHOTO OTHJrOHerruf To)fie He [oHaBbIRaeT. lpunulTefiIl o6'6flcHuil aro flBJIeErre

auoMaJrEgofi I{oHu3aqtrefi aro}IoB Ca+ (u 4pyrux). tr4a cpaaneutrfl I4ccJIeAo-

BaHrrri lpuumrefiua c Ha6ilIoAalolqefrcfl aHOMaJIueIt Ca+ n {ameJlax flcuo' qro'

{aHenu II B Brolvl orHomeutrtr troAo6IIrI 38e3,[al{ c loilee BrIConofi reMtrepaTypol?'
qeM corHqe.

IzIa scero cnaBaHgoro BtrAEo, qro trrrr o6rgcneuun aHoMaJrE'I{oro uoBetre-

utrff Ca+ B 4ameile HylItEo uCI(arL OCO6bIx IIpIlq[H. B Haqecrse TaI(OIo O6'ngC-

r{ertrfl trpuMeM cJle[yrcqym tutroreay. Ato1nrr troul4sylorcg trs6hlTItoM yJIbTpa-

Qzoneronoro uarryqeHufl Ba trpeAeJIoM ceptrtr Jlafiuana, Koropblft Moll{er trMerL

MecTo B aHTtrBI{LIx o61acTflx. Arourr Ca+ ornu.IaloTcfl oT MHoItrx Apyltrx troHu-

BoBalrrlbrx aToMOB TeM, qTo oI{ll trMeIOT xoa{{uqreuT nOrJIOIqeHuIfl. av pacTy-

rqufi oT \: 7044 A s ctopoHy 6oJlee Hoporltllx UItrII B0JII{. 3na'reuus HogS-

{uqzenra troIJIoIqeHIIs Ca+trJIfl paBIIbIx IJItrII BoJIII ]. Aausr s ra61. tt 121i.

o,: 8.07. 'LO-" # .

Cne[osarenbHo, Ilpoqeccbl troHtr3aqulr aToMoB Ca+ uanyueHlIeM 3a ilafiMaHoB-

CnuM IrpeAeJIoM MoryT OHaBaTLCfl CyUISCTBeHHLIMz, TaI( HaH BAgCL HoAqI{lr-

rltreHr rrorJlorqeHuf pacTeT HeHoTopoe BpeMfl c yMeHbItreHtreM AJIITHbI BOJIHEI.

,.(i) d.l
dE

flolc.ruraeM, Bo cnoJrbrto paa ItorroJrHZTeJIErroe

usryqeHtre 3a rai4MaHoBcntrM trpeAeJroM AoJrlI{-

rro trpeBr,ruarr, [usryqeHl1e {oroc{ephr, qro6r,r

I{arr, Ha6Jrrogaentrrr,i a{{err yMeHbrxeHlr fl qvtcila

aroMa Ca+ n {axene.,.Cnenaeu trpe[troJlo]neHne,.
qroB rporoc{epe w B o6Jracrtr I[3nyqssm

{axena Ao ;rafirlauoBc}toro rrpel1eila /v: B"(T),
rge Bv (T) - rpyuxqrn fl;rauIta, a u3J]yqel{Ire'

0.0088
0.0092
0.014/t
0.0120

7C44
1033
6ltlt
487

I4I{T E]]CI{BI.IOCT],

rrpeAloJraraeM,

ifaHena ea raIlMaEoBcr{r{M trpe4eJroM r{Meer

f u- CBu (7), rne C - rcHouarr rrocroflr{Haa. TeM caMr'IM lvlbx

qro B {otocrfepe ocytqecrBJlflIorctr SaItoHLr repMoAI{IraMI(rIe-

cHoro paBHoBecrf.
Fla6,nroAaeuj,re AaHEbre rroHa3rirBaror, qro 3I{BuBaJreHTHr,Ie mupIrH},r JIIIHTTI'r

HefiTparbgrrx aroMoB n $anene MaJro .orJruqalorcf or SnBtrBaJIeHTHbIx Ixr4pI{H

JruHfrfr. erfix aroMor o {otoC{epe. TaH HaH JItrHIIII Hefirparr[,Hblx aroMoB B oc-

rroBHoM Bo36y111galoTgfi paAl{aquefi B BuAuMOI,i qacTrz cIIeHTpa, To IIpeAtrOJIo]He-

Erre o Br,uroJlHeHtru paBeucrBa Iu: Bu (7) n o6nacrtr ctrenrpa tro flpelera Jlafi-
MaHa B $aHele Halr{ercfl ecrecrBeHHr,IM'
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tr4orruaonanrrr,re aroMr,r 4aror B rpartene 3HaqnreJrLrro 6dlrrurc DI{IILIBaJrelrr-

rlhre rurlplrrlr{, rIeM n t[oroc{repe. Srlr aror{r,r noa6ynrgarorcs 6olee Itoporl{o-
sornouoii pa4lraqrnerl, Horopafl rroaror{y n rpaxere /IoJl}r{}Ia 6r,r.:r 6o;rr,ure, seM

n rporoc{epe. Nh,r [peAnoJraraer{, qro Ba rrpetreJroM Jrar]iuarra n r[anere -Ir:
: CB" (T).

,[;rn optt enurpor]oarrrrix froAorre'roB, rtoro]rbre rorrrrlto r{ RoaMo}nrrrr rrpIT rrMero-

ri{eiicn rorrHocrrr (tororpa{u.rccr{oro rvrareprraJra, Ir ypaurrcl'rl,rr{ crarlr{orrap-
rrocrrr Moirirro orpaurrarr,rrr,cfr rorrLlto ocI{oBIrr,IM ypoBIreM, F(art nanecrHo, BJTrrfl-

nue uoa6y;'ri,r(eH1rr,rx yponuefi ue l{o}r{er r{B\{eHI{rr, rropa,{ox roryq;1s11sri ara-
[eHI{ r{orrr{3ar.lr,rr{ B ycJroBrrrrx coilHearHoii arMoc{ep6r. Vparueur,re craqrroHap-
Hocrr{ Airfl ocHoBHoro ypoBr{rr (15) nr,rpatnaer paBe}rcrBo rrrrcJra anroD rrorrlr-
Bau[u c ocr{oBHor-o ypoBr.rrr qrrcry anroB pertou6ur-iaqrrrl Ha ocnoutror,i ypor]eHr,
II I,IMEET BI{A

!# - nzn"go(7").

e),: K(r), (16)

rge K (T) gaemfl rlopuynoft Caxa.
3a vr, coorRercrByroulefi ). : 912 A, H paouoBecrroMy ue.rryqeHuro tpa^

r<ena upra6aBJrflercf AotroJrHtrTeJrr,Hoe usryqeuue. flycrb trptr aroM orrrotrre-
n"

rulre -!2 yBerlrrruBaercfl B q, paa. [.rx npocrorrr 6ylelr cqtrTarr,, qro ne@or :
:fteeal*i 3TO IIp0[[OJIOE(0HU0 He MeI'IfIeT nOpAAHa BeJlUqtrH, TaH HaH TeMtrepa--

Typa topaB,(o cllJrr,Hee BJrEfler Ha l{oHtr3aqr[ro aroMoB c BEiconuM rrorerrrlr4a-

dTOM UOHtrSaqIIII, qeM SJreHTpOIr]rOe AaBJrerrtre.

LIpr repnaogtrHaMrtrrecxoM paBlroBectrtr, a c.rregoBareJrbrro, lr n {roroc$epe

,rr (r 5)

(17)

,3l.t,ct' /21- t114616 aroi\{oB Ca+ n ocnoRl{oM cocronnun n cu8;
tl,z- srrcJro aroMoB Ca++ n ocr'roBrroM cocroflIrrtrl e c.u3; o, - xosr[r[r4r]r4e]rr

1IorroueHr4fl c ocrro]lHor.o ypoBrrfl ;

Qo(7r) - Repoflrr.rocrr, pcrtou6unarIl4l4 lra ocuosHori ypoBelrb;
7', - anenrpoHr arr reMneparypa"

I4onuaalqlrn c [epBoro ypoBHrr Mo]ner npol4BrrolIlrrrcrr pagzaunefi or qac-

rorr,r v0, coorBercrlryrorrler,i 
^: 

L044 A, ;1o v : oo. Cgenaeir,r npeArroro]ne-
IrEe, q19 EJrei{TpoHHafl TeMleparypa n r[arte.ne paBHa oJrenTponrroli TeMlepa-
rype rforoc{epu u paBrra reMneparype pa[r{aqr{rr r}anena n {orocc[eprr. C,ne-

Iyer Bar\{err.trb, rrro tfo oueur, cna6o BaBrrcr4T or 7", rrro AcJracr DTo rrpeArroJlo-

lneHl{e He orreHb c}rrilecrBer'rrrr,ru. flpn repMoAr{r,raMr4qecnor,r paBHoBecur,r (a c",rc-

IoBareJrblro, corJracr{o trpl{nrrroMy Aonyrrleuulo, n u {orocrfepe)

f 4rDuoudv |" zlnBrordv
r-' l- r,

tnzn"\ j" rLY 
vo

\ ,, /o - {o (r,) *o (zr)

.t11

f; 4rBroudv
t_

JL,r le-
' {o (7r)



B {axene Iu: CBu (T) gnn v, r{BMeHflrouleficg or vs [o oo,

l'4rBucudv ^f AnBuoudv

n,': 
-,(:*\ -)"-t-"),-nt * 

\ n, /o QoQr)

Bn.ruras r{B paBeucrna (18) paBeHcrBo (17), naxonuu

/nrn "\\ ,,, /o

f  nBuoudv

)hv
(o - 1): (c - t) bmry- .

(tBt

(te)

(20)

(21

Qo (7r) ecrrr repofrrrrocrr, Iler{ou6r,ruaqrllr oAr{ot o D.rrer{rporra r,r lro]ra. Ona aa-
urror,rr ro,rrrrlto or DJreuTpontroti Telrrieparyllr,r 7'", tto 7, t: (taxele paBr{o, no
npeArro.Iro)flcl{uro, 7, r[orocrpepbr, cre/IoBatei]r,rro r r!aric.rrc to (7r) ranolro ]r{e,

Har( B {orocQepe.
Pac4enr,rr (19) ua (17), ronyuzu

T B,O,

\ f,d'
(a - L): :=- (C - L).

' i- 516,

\ u'o'
vo

Benzsrua a otrpeAeJrflercfl trB Aaurrbrx gra uefirpaJrbrroro tr trorrlraoBaHHoro

HaJrBqnf
' lgnr 0or - lg I?t oar : 0.082,

Ig ro oo, -lg ro rpaH : 0.034

B trpeArroJrolr(eH[rr, qro troJrrroe qtrcJro aroMoB Ca so Bcex eraAuflx troHtrBarlr(tr

a {axe.ne lr n {oroc{repe oAr{HaHoBo

N : (no* nt* n2)qatr: (nr* ha n2)qor.

rlonaran (aA)*." : r(?)r*7 rL1== t?.st1

Ll 71, : ft1rr: nortrzt MhI tro,qcraBJrfleM nr rt nz a (2L); rL tr rz BhIrII4cJTfleM Ito
tpopuyre Caxa npr.r pe-- 20 6ap. BrrvucJreHrrfl Aalor AJrfl aBl{aaleHtr{fl, AaHHrre
n :ra6r. 4. tr4urerpaJrbr, BxoAflrrlue n (20), Br,IqEC.JrflrIr{ aII{oJreHIro. ,[na pae-
irnrruhrx 3Haqenni,r reMneparyp paArlarltrtr 6r,l,ru uoryqeHrr creAyrorrltre Brra-
trerrl{fl (ra6n. 5).

Ta6:raqa 5

a
C

1310
1t7 500

?r54
11000

dJ.J
7C0

'fanntr o6paeou, IrorroJTHr{TeJr}'rroe r{BJryqentre Ba rrpeAerroM cepuu JIaft-
MaHa npeBr,rmaer paBrroBecrroe rrBJrlrqssTs tpw T: 5200'[p[Meprro n 11000
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paB u trBrryqeHtre npv T : 5700o - e 700 paa. Tanoso BoaMo)fiEoe ynJrorre-
Htre or repMo[zHaMtrqecnoro paB[roBecr{fl, o6racunroqee auoMaJr},Hoe troBe-

Aeuue .-r.riu:vfr. Ca+ n {anene. Benr.rrrra aroro za6brrxa upz 5700o y rpautrqbl
cepfrvt Jlafirrrana qucJreuHo paBra trBryqeuzro sepEoro reJra trptr 7500'.
Paaynaeercn, ora reMrreparypa r4Meer roJrbno {opuanruoe BHasenue, troc}toJrr-
Ity trBilyseuze uMeer HepaBHoBecnuri xapaxrep. flocxoJrr,Hy ov Ba trpeAefioM
cepztr JlaIluasa MeIIJreHHoMerrflercfl c uacroroft,Jretxo troxaaarr,qro BeJrtrgtrHa

i tudvj;;
n- v3
v---- - f Bu(T)dv'

) ---zv
, Va

T. e. Hatrr pacqer ynaBbrBaer BertrqtrHy o6u{ero ra6urxa pa4trarlrur Ba trpeAe-
JroM cepul[ Jlar?]raua r{a4 paBuoBecsofi pa4uaqreft lr He BaB:aIlzT or r(ounper-
rroro Br{Aa {rynxqru .fr. tr{r:an, ar{oMaJrr,Hoe [oBeAeutre nn:riuir. Ca+ s {axere
tro cpaBueuzro c {oroc{epofi Mox{er 6r,rr:r, o6rscueno cyqecrnonanzeu n {a-
nere za6rrroquoro trBryqeHtrfl Ba trpeAeJroM ceptrtr Jlartuaua.

Pearouzpyr, Mo)nrro cnaaarr,, rrro orfltrque ocrroBur,rx cuexrpo(foroMerpr[-
secxux cnoftcrs {aHena tr rreBoaMyrqenuoft, {oroc{eprr Mo?r(Ho cBecru H paB-
rrurle nourraarluorruErx reMtreparyp s 100-300o r x cyrqssrBoBarrtrro n $ane.ne
y,nr,tpa{zoneroBoro ua6r,rrxa B trBilyqeur4r{ Ba trpe/teiloM cepuu Jlafirraaua.
(Dzaz'recxze ycJroBtrfl n {anene, Har( [onaBErBaror uccJreAoBaEtrfi, orxJrolrflror-
cfl or repMoAtrrraMuqecnoro paBuoBecrrrr. I{urepecuo otuerum, uro r pa6ore
0. P. MycreJrfl tr A. B. CenepHoro B rracroflqeM roMe troxaaarro, qro zailyse-
Hue xpoMoc{epnofi Botrbrrrrnr( B BoAopotrEhrx Jruruflx Mo}nuo o6rncuum, yae-
JItrqeEEeM trorrz3autrtr BoAopoAa Bo BctrErrrlHe.

Brrpamaro rny6oxyro 6narogapuocrn upo{eccopy 3. P. Mycrenro Ba rro-
croflrlrroe Br{trMaHue H rracroflfiIeft pa6ore tr Ba qeHHEre ynaaarrzfl.
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I4 3 IT T] C TI{fl I{ P I,I J\I CI{ O trI AC 1'P O O }I 3IAq E CTT O I4 O E CE P B AT OPPTYI
I'oM VIII,19t2'r.

OTILI T OOTO| PAOI4POBAIII{fl IIPOTyEEPAIIUEts
B IAHOPAITPACTIOI1 JII4HT{I{ fEJII4,fl I IO83O

1'. C. IIuu,ttoa- Xo.nolrtr,tii

B crarrc Aarro orrrrcarrrrc orr,I'roR rro tlrololpnrIlflllonallrllo rrpory6cparrucn ts r{H{pa-
npaogoii Jrr.rurrr{ r.e,trrrfi ). 10830 Har{ npl{ ror,Iorlt{ cnentpolpat[ra, TaIt I{ np]r [ot!Ioul]4 r4rrrep-

{epenqr.rouuo-rroJrrrprr3arlr'lounoro (rr,r.nsrptr. Ilptrregctrr,r rrpei(Bapr{reJIr,Ilr,rc peByJrrrTarr,I

cpallrrelrrlr cBeqerJrrfl npo'r'y6cparrrleIr Ir Jrr.IIIlrI.I I'10830 co cBerIeHIrcN[ D JrLIIru]rx re,Tlrrfl D3

r.r IJo no4opo71a.

Ilepnr,re npaMLIe {orolpat}iuu Conrrqa B I i0830 6r,rnn nony'reurl A'ABaM-
6ytrta [1,2] ua cenCu6nnnauponaHIILIX [,[ilCrl4Ht(ax rrpl{ noMorqrt c11cltTpo1e-

lltorparla rr A. E. Ccreprtr,rm Ha {oc{ope qepca llrrlep{epetrquouro-lloJrflpI{3a-
qtrorrrrr,rii (rurrrrp [3] n 1{pr,rucltoii acrPotIlr{tsI,IqecItoii o6cepBaropult.'I'orga nart

.I{'Aaan6ylrta 6r,rrlt rroJlyrrcrrrn rr{r]rL {ororpa{}rn co"rrr{eqflot-o Arlctra, A. E. Ce-

BepHLrii noJlyrrrrJr cnlr{on [pory6oparqa. ]l rlacrottlucc Bpel{fl B o6cepBaro-

prrr nocrarrJlcrJa pa6ora o,l1rroBI]er{cIIIroro rliororpar[npoBalrufl n ]. 10830 ItaH

rreilocpeAcrrreur.ro rrpory6cpaurlcu qepcB yBItorloJIoclrblii nnrep{epeuullo]lHo-
no,rrrrpr{Bar(rroHrrrnii (tnnr,'rp, Tar{ rr cro cfreHTpa Ira crrcl{TporeJrrrocltofle-cuenT-

porpa{e [4]. tDo'rorllar|lnpoBaHrc creltrpa cneqelllrflupory6epauIla n un$pa-

rtpacuo1i Jrlrur,rrlr l-c.lrr{fi }. 10830 lrpo]lr1]olII{.Trocl c rIoMourIo DrreltrpoIIrIo-

olrrrarccrrol.o upeo6paaouarerfl nprt Aucn'jI]cI4u 8 A/urvr. lJa rfur. I nitnne4enlt

crrrrMnrr rrH{paxpacr{oro orrcn'r'pa Connqet c yfiaBalrl{cr{ AJITIH BoJII.I. LIa nepBor,I

CHprr{rte BIII{IIIJ TgxIIIIie r[paVnr:Or[CpoRT,LrlllHlIII, IIa RTOpOM - CBeTJTOe O6pa-

IIICFII4E ITPO:T5'figPa11IIA R JII'IHI4II I 1OB3O; HA TPETLEM CI]I4I\{HE AAH CNENTP

xpoN,rocq)epr,r c rrrrrerrcr{Brrr,rN{ r,raJryqeHl,rc}{ u roii }rrc teJrl{eBoii nrarrlara.

Bnaro4apa ylaqrroMy correrarrr{ro rpu6opoD IIa cnelt,'poreJll{ocnollo JrI{-

Hr{fl }, 10830 uonaAaer r{a {orortaroq ercltrpollrlo-orrrl{qecltoro npeo6paao-

BareIfl TOr.Aa, ItOrAa B rlcrrrpe lloJlfr clleltTporeilI{ocltolla Mo}ItHo ua6JlloAal'b

IJo n cncnrpe Broporo [opfIAI{a. Iloororuy npr +ororparfnponauzu c11e6rpa

npor.y6epanrla Molr{uo 6r,rtto nponeBo/IIITL rIUIIlpoBlty er'o rlo o6paqetrnro I'Io

B crreHTpe BToporo IIopfrAHa. th'o6r,r ycrpaIIIIrb ]rteflro-SeJIeHyIO qaoTr, CIIeltr-

pa Broporo IIopflI{I(a, flonaAaloiUylo IIa q)oroltarol{, trepell HI{M ycraHaBJrl4r]a"rlcfi

tr{BB. }tpbrMclroii acrpo$l.tB. o6cepnar., r. 8 fi5



{ramrp ua uap6nuroBoro cre*Jra. (ognonpeMe,Ho c }. 10830 {ororpa{upo-
BaJrr{cb r4 [pyrre JralJufinsnyqeHur{ npory6epauqa, r(aH-ro: Ho, Hg, D3, H n K.)
fIp, {otorpa{upollaHI4r,t rIepeB aJreftrporruo-onrz.recxufi upeo6pasonareJrr,
npr{MeHflJrr.rcr lrJracrrrlrxra Agfa Gelb Rapid. Irr Drr{x rrJracrr{rron oxa3aJracb
AocraroqHorz axcuoauqufl Bcero onoJro 15 ceH., qro cpaBEuMo co BpeMeHeM
amcrroatrrl[tr AJr.s Apyrrrx nur'nfi clexrpa.

flpe4napnreJrbHbre trBMepe,rrfl pflAa crrer(rporpaMM Aaror AJlr uaryqe,,,fl
npory6epauqa n ), 10830 axerBaJreErHyro trrtrptrHy 0,02-0,03 A. ora Berrtr-
rr[Ha roJrbr(o n 2-3 paSa MeHr,[re oqeEHtr, rrpor.rSBeAeHHor:r n tg50 r.
A. B. cerepsrru [3i npra {ororpatfaponanuu na$oc{ope trpr noMorutr r,rr.rrep-

{epeuqzouuo-rroJrflpr43arlrrror{Horo {znrrpa. rlpn o6pa6orr{e ctrenrporpaMM
6r,rnz yurenbr opeoJr r4 pacceflr{r{uft ceer r{HcrpyMerrra. Cyuuapuax BeJru-
rII{Ha pacceflrrrroro csera 6EUra 1.10-3-8.10-3. B ro }Ite BpeMr BerErrrlHa
opeoJla e Frenrorl .racrn ctretrrpa cocraDJrrer 0,5.70-2 l.IO-2.

Snexrpouno-olrtrqecmurt npeo6paaoBareJrb Aaer AoBoJrbuo ctrJrr,Hbrri {on
(ono.no 3.10-2), Horoprrri H roMy )r(e Becr,Ma HepaBHoMepHo paclpeAe.rreu
IIO IIJIACTtrHHE. V'IET STOIO {OHA trPEACTABJIflET I4SBECTHEIE TPYAHOCTE
[ 3HarrI{TeJTLHO CHI{[taeT TOqHOCTB peSyJrbTaTOB.

Hosag MeToArrr{a rIoBBoJItrJIa ItoJr]!1ll15 AocrarorrHoe qr4cJro oler{TpoB l(Jrfr
rrpeABaprrreJrbHoro cpaBHeHufl usryqeHEfl npory6epaHqen n ). 10930 u n .r:r-
Hr1flx BOAopo4a Ho fi terrvrft Dr. Ha $ur.2 npr{Be,qer{hr rrpeABaprrreJrr,Hhre pe-
syJrbTarhr rar{oro cpaBHeHr4fl. IIO r-OpUaOnraJru - rroJr}roe uSryqeHtre B flr{-
uuz Ho r npory6epaHrle B eAr4Hr{qax uHreHcr4BHocrtr yqacrHa uruplrnor? 1A
EetrpeprrrBHoro ctreHrpa rIeHTpa CoJrHerrgoro AtrcHa s rori )fie AJrtrHe BoJrlrbr;
tro Beprr4Hanrnor? ocrr - Ta ?fie Ber[rrtrHa AJrfl il:{]F,nr. reJrr4E ], 10830 (xpnnaa
A) a gna iluurrvt reJlufl D, (npznan B). Xog rraMeHeHrrfl r{HreHcrdBrrocrr{ cBe-
qeHIrE n D, uplr yBe,Ilr4qeHtru uETeEcr{BHocru cBeqeHufl B Ho, n o6rqelr, cotJra-
cyercfl c peayJrbraralru Bprona u Mocca [51. Xapaxrepuo, rrro pocr r4]rrerr*
cl{BHocrrr n ), 10830 [prr yBeJrl4areHl{rr r{}rreHcrrBIrocTr4 cBearerrl{fl n Ho ueurtue,
rIeM pocr lrHTeHcuBHocur n Dr.

opnonpemenuo c ([ororpa$upoaaHueM orre^rpa BeJrocb rrpflMoe t[ororpa-
r[uponauue npory6epauqa qepeB unrep{epenqrroHrro-rroJrapraaaqzounsrft

{ururp. (Dororpa{upoBaHrae ocyurecrBJrflrocb }ra ycraHoBxe rrdrra BrreaarMer{-
Horo Hopollorpa{a Jhao. 3ra ycraHonxa I,Ic[oJrr,BoBaJracE paur,r[e 4na ua6nro-
IIeHr{fl npory6epauqee n Ho, r{ ee onncaHr.re flprrBe[eno s [6]. ,(ra nrrgeneuna
yexor,i rroJrocbr rrponycnaHr4 s 6]''-n irpr{MeHer{ lrn{panpacnrrr,i zureprfepeu-
Iu4oHHo-rrorflpr{BaIIr{oHr{rrrii {innrtp, cnoHCTpyr.rponannrrrl r,{ r{BroroBJre nnr,rfi
I-n;nrnaprou r.r Ceuepnrru (cu. [3]). @unrrp cua6meu AorroJiHureJrruoli na-
ca4Hort r{3 I(Byx ItBapqellrrx rrJrac'IrITH, I{oloparr coBMecrHo c o6rr.rnr,ru nr{Tep-
rpepenqlrounrru {um.poM rroaBoJrfler rrg l,rHo)r{ecrBa rroroc npolycr{ausfl
uutep{epenqrroHHo-IroJlrrplrBaIIIIor}roro {unr,r'pa Br,rAerrrrrrr oAHy eAr{Hc.1Berr-
Hyro rroJrocy flpolycr{aHrrfr, qeHrpzpoBarrHyro Ha ), 10830. rlonyuurpr.rua
nrrgeneuuol,i [oJrocJ;r trpo[ycHa]rr.rfl cocraBrfler onoJro L2 A. I{ax ra3necrno,
IroJIolr{eHI{e B crrertrpe IroJIocLr lponycnantrn r[rusrpa rr ee rurfpr.rua cr,rJrbHo Ba-
BncflT or ?eMleparyprr {urr,rpa r{ ero rraxiloHa rro orrroureHr4ro H naAarorueMy
lryqr{y, Bu4r,rlrocrr npor'5,6epanrleR rt rtoponorpac[c Becr,Ma aryBcrBrrleJ]6Ha

//(;



(Drr. t. llnlfpanpacurrt cuexrp Coanqa
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r{ arlu\{ tfairropau, rrooroMy rflrrrr,T p'r'pe6yer rrqarelr,uoi,i r,r'rolnoi,i ycraHoBr{rd,

J3u4lruoorr, npory6eparrrla rarrrue onaBaJracs BecbMa aryrrcrur4roJJrnoi,i rt rlrony-
cr.rpoRHe E rocrr{porrr{e noponorpa(ra. Flo npr xoporueii (rortyonporrrte
J,r ycrarronr{e rtoJlol{olpa{.ra laolruo AocrarorlHo orqerJr}u}o rla6lro4arr, u}rily-
arbrro npory6cpanubr rra enpaHe upeo6paeoaarcJtrr. I3ulp,ruoctr, upory6e-
palrqeB nprt SroM Srrarlr{TcJ.rr,Ho Jlyrrlle, rretr{ [plr ua6.nro71enlrr,r ux Ha

LllIer{TporeJn4ocrtorre B ,rr}lHr{r rcJrr.rl I)r, uccuorpfl Ira ro, rrro I{a orcnrl)ofeJ.rr,ro-
ortore c I(ricrrepcrrcii ortorro 4 A/lru
l\toll{Ito Br{Ae;[r4T], Llll cIIeHTpa

trpal{rr4qecr{lr oJtHy JruHr{ro lJB.

lJ 'ro ?r{e Bper,lfi, rpr{ orHocl,r-
?eJr6lro rrurportoi,i roiloce upoly-
cl{arrrdrr r[lr.nr,'rpa (12 A), r I 10830
ur{Arlbr rrparir}r.uecnu ece upoty6o-
palrrlbr, ua6,nro4ael,rue Ha c rrcrrrpo-
lcJrrrocrtorre s H*. i]eo o6r,nculc'l-
CfI npell{lte BCCI'O SIIaqI'ITCJILIl0

Mellee 1{I{TCHCI{RIrbI^{ OpCO.[O1\{ l]

I 10830 rro cpaBr{enr{lo c opeo.rror{

s I 5876. (llc;l,r p I 108110 Drinr;r-

BaJrerrrrlafl rrrr,ipllHa n'poly6epa u-
r1a r; 5-10 paa 6o.nr,rue opeo,rra,

1ro lr ,rII,IIlrr14 D, artnltoa;reHTIrafI
rlr4pr,rHa upoty6eparqa patllra r,r.r ir r

\{errb[Ie r,r]rTCIrcr4rrrocrl opeotra. )

Harrrr.r r{3Meperrr,rrr n cl6uleu ur.r,'1-

riBeplrr[aror BarrJrroareHr{e A. ]1. (le-
ncpHolo lJl o rrprr6. lrl,IroJr,rr,ii
orlpaBc,j[.nxBocrl4 i]ar{orra Pc.rrcn

/{Jrrr a'ruocrpepnoro paccerrrr}rrr

l,/0 "

/0, /0-z

e rn$paxpacnoii o6racrr. IJanoueq, I{B cpaBHeHr{rr reoperrrrrecnux r{}rrer{-
cr{BHocrefi rrepexoAoB D+P n P->S

/0,/0-3

0;

Eup uop 1pp
Eps ,ps 1ps

(l)r.n'. 2. (Jpalrrcrrrrc rr3irvrreltr,rrr
rrpoT'y6cpiinlleB B Jrr,lltrrflx I 10830

r.r l), tr tta.nlr.lettgeu I IIo

- 
*DP

6D - -;;'

-e8p

C,ne4yer olrirr,(ar6, qro rrpr 7 =5000"K l,rBryareHne s I 10830 6yIer, rro MeHE-

Ireft Mepe, n 10 paa 6onrrue, .reM n ). 5876.
IJa {ur. 3 upunegenr,r {otorpa{nra npory6epar-rqeB u }, 10830. Onu nony-

IIE}IbI TIEPES AJIEI{TPOI.IHO-OIITITIIECIUTT UPEO6PAAOBATEJIB HA IIJIACTtrHXAX AgfA
Gelb Rapid c onctroazrlueii or 5 ao 10 cerr. Ha r[ororpa{ru npory6epanqa
or 6/X 1951 xopouro BaMerrra crpynrypa, rroroparr orcyrcrBoBaJra rrprr Ha-

6,nrogenrara B tlwrrfim D, rla cnenrporerrrocxone, OAHaHo creAyer ynaaarr, trro
HaarecrBo uao6pameulrfl r.ra Halrrnx cHtrrMHax AaJreI{o ycryrraer ItaqecrBy cHI4MHoB

upory6epar'rqen o nnnrln I-Io, floryqeHr-rbrx ua narueli o5cepnarop[tr. 3To
o6'rgcnflercfr, Bo-rlepBr,Ix, Tetr, uro Il rrclonrayeuoli onrlrqecxorir ycrauoBxe
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I4MEETCfl SHAIIUTEJIbIIOC THCTPYMEIITAJIbHOE PACCEA]TITE CBETA; BO-BTOPbIX, [PE-
o6paaonareJrr, Aaer ltpynlloe BellHo, I{oropoe BI{alI{TeJIbIro cHrlx{aer paape-

uri)rorl{yro cuoco6nocr},; B-rperr,r,rx, oncrroBI,Iqrlu trp14 {ororpar{,lrpoBaI.IIII{ erIle

AOBOJILHO ll0IUI{I{, TaIt qTO 3a RpeMrl 3I{CtrO3I{qIItr CI{aBLIBaeTCfI ApOH{aHIIe

rr3o6palneH[fl riar{ R(]reAcrBtre nccuortolicrBl{fl arr,roc{epbl, ral{ I{ BCrellcrIrr{e

Hel{ocraroqrro xopoureii pa6orLI alacoBoro r\,rexaIrIrBMa, Bcllyxlero qeJrocrar.

fl1'rco.4o.neuue a1.rrx rpy,riHocrei,i, r{ecoNrr-reTrIIo, r,roir{er cllle yryallllr{rr, ItaqecrBo

uao5panienul,
O,qnano, Hecr{orp-rr rra arra Helocrariirr, IroJrytreHlrue rfororparflrn ynre no-

stroJtflroT cI{eJraTr, rrer{oropr,re IIpeil]rapr.{rerbrrrrre rrhrBollbl. cpanneutte BI'r[a

npory6epauqa n ), 10830 c ero Brrllol{ n Ho rlotiaaDI]laer, qro crpyltrypa l'I3Jry-

rreHtrfl npory6epalrqa n ), 10830 n oclronlror,r rroBropfler crpyltrypy tr{BJl}rrreHrltr

ero rr uoAopolnoii Jrrrnr{rr, Ilo napn4y c 01'r{1\,r Ila6rloAarorcfl ir 3aL,Icl'IILIe pac-

xo)r{Aerrzfl B crpytrype. B .racrriocrr{, rla npl,rBelleH}ioi.i 4.nn cpaRIIeHxrI rlapo

rfororparfnil o4uoro tr roro are npory6epaHla or 27 IIX 1951, c{ororpa{upo-
BaHrrr,rx s ). 10830 lt n FIo, o'r'rlerJlr{l}o Batrrerllo, .tto s 7,. 10830 upotlr6epaneu
Br,rrue, ueu u FIo, FIa auarornqnoe paBJIrIaItIe B crpyltrype uBnyqeHtrr reJrl'Ifl I{

BoAopo[a u upory6epaHrlax yrtaalrBafl raliifie Ra;u,guaiiep [71.

ll aartnroseuue Br,Ipalnalo rrcHpel{IIIoIo 6riarolapnoctr, npo$eccopyA. B.Ce-
BeprroMy 3a pyxolro/Icrno pa6orort u nalnrtr,rc yltaBarll{fl.

Jluteparypa

1. L. d'A z a m b u j a. Bull. Astoronom. 11, 358, 1939'
2. L. d'A z a m b u j a. Ann. Observ. Meudon 6' VII, 1948.
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AHAIDX'II,IfI IIAYIi CCCP

I43B]]CTII'J ITPbIMCITOft ACTPO<D
ToM VIII,

uSvI{ECltoft
i95: r.

OIJC]TPBAl'OPI{II

CIIEIT lT'P OPETITCTP ATOP

l'. r1.

JI]/TIBBE,IX CTTOPOCTEI{

lltntutt

B cratr,e Aaercrr orrl{cauue ctrer{rpoperrrcrparopa ryqeBbrx cr<opocret, pa6oraroqero
Ha coJrr{eqfiofi ycraHoBne o6cepBaTopr.r[ B cr4Mer.r3e.

Clert'rpoperrdcrparop Jryugr"r* cHopocrei4, fliJl.rlrob 0yrqecrBeHHbrM rrlo-
IroJrHerlr.{e[,r It cuertTpore;]Trlorpadty, Iro3BoJjfreT, Iiart r{3necTHo, uoJ]yqr4T6 Itap-
rITHy paclp e,r{eJreHr{fr JlytreB rrrx (l rr oli ocreii A er ar ei.it Ha coJtHue .

,{,nn uo;rryqerrufl per.r4crporpar{r,r JIVrreBr,r,r cr(opocrelf crrenTporeJrr,rorpa{,
uoorpoer:rlrr{r,i s Harxef,i o6cepBaropufl (orlIcarr r] [1]), 6r,rr [epeHoHcrpyr.rpo-
JlaI{ TaH, airo6lr IIo ]r{cJrarlrrro trforfir]o 6r,uio 6r,rcrpo rr npocro IrpeBparr,.rrr,
paBHoN{cprroe /IBIr}nelrue {olou.nac'lnun}r B paR}rot{epHoe /IBL}nenrre c ocla}roR-
Ital{I{, AaIoIIIlrNrrr cerlenlrfr c altcnoar{rlr{frl{lr Ha r{a}rt[oc certcrrtrre or t ,qo 1,2 ce:r..

3r'a lra11a.ra pcr[eHa rrr,,rcro MexaErrqecHrr]\{ rryrcN{ rrprr rroMonln crre11yrouei,i
Itollorpyrrqr{u. (ritr,rr. 1). lJplruo[r.lor,'i nar, coeJlrrrJrrroulrrr,j .tacosor-'i tr{exaHr{tsl\r c

lltIItpoMcl'peaur,rN{ Rrrrrro[,r crrerirporelnorpar[a. v]ropoqerr r4 r{e}nlly Brixo;1-
i'to'ii ocLlo aracoBol'o NrexaHrrBr'ra r.{ npr{Boi tHhrM BaJroM BCTaBJte}ra {puH-
Itr.r orrirafl nyr[ra 2 c ey6.raT'r,nr [r.rcrtor\l .'1, o6ecte,tuRarouarr Heo6xoArtl{r,rii
IJpallaroulur-r Mo[4er.rr,lr.rJrr pnr]IroMCprloro IIBn]r{eHr,rfJ. r}lotonlac;ruHrtz (ror1,-
q el{l,Ie HOpMa;ILIIITIX (lIIeI{T por'0;rla Orp aMM ) .

]Jcrn me ay6.rarr,ri,i ;1rcrt r[pnrtrqrorra ocra.Hol]r,rrl, co6aqnori 77, To arac.Jroii

rrexaITrrSilr ITpoloJrlriaet pa6orarr, palrrrol{eprlo rIpr,r ocTarrolriler{IroM Br{r1Te.

l{aaee Heo6xolr,I\,Io 6brttr, oc,5,nlcc,rrirlrl aRrox,raruqecrtri,i rrog'r,en{ r{ orycxaflne
co6arutu: llpeMrr, rJ Tealenr{e rroropor-o co6arrr{a llaxol(r{Tcfl R ouytr.Ierr}rolvr cocrofr-
Irr4trI, I(oJr)nuo pct'yJnrpoBarrlcrr ot 1 71o 12 ceu.

Ilpr.r ruar-c il{I{r{po\4crlreurroro RrrrlTa n 0,5 ltrr orrvcrtarrrlc co6aarnrr AoJJ]r{uo
npor{cxo,rlr4Tb atcp03 2-4 o6opora Bhrxo[r{oi,i ocr,r qaco]roro r{exaHr,r3r,ra. A,nr{
aTOrO rra npoTrlrj onolr olrtr{6li;r rtorrerl nr.rxolnoii ocrr rIac ol] ot.o },rexaHtr{3tr{a rra -

lera rleoreprwt 4. era urec're1rilfl coq\firrtrercrr c lncc'leprcrli 5, vnpeuncurroii
Ira llc,rror{o|are;;lr,Iroi,i oclt 6 (rrolturlTrrrrnr{ 7 ocu 6 npr{rrpeuJrerr n nop[)/cy rra-

coBo|o },rexalnlltrl{a). Ha nropoi.i xoueq rjoIox,rotareJrblroi,i ocr,r 6 }raAeT ABoiilofr
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r{yJraqnoBbrii llrcx E, o4na qaCTL ItoTopolo H{ecrI{o coeAI{HeHa c 0(lbIo, a Bro-
paa 9, Jrerno upaqaflcr IIa ocu, rlllrllr{rlMaerca It rrcpRo['ry Ar{cny /Il]yMfl ycra-
HoBosg6rM11 BrrHTa],I[ 7r. Iforopor rro urr(aire oLrloro i(rloIta orlroc]IreJrl-

Ho ,qpyroro rrBL{eHrIer nporprru HyJrarIItoBol'o 4I'ICHa. Co6a'rrta 77, onupancl.

CBor{M CpeI{HI{1\{ BhICTvrIo}I 72 ua qam:s ItyJJaatnoBCro IItrcna 6ollruel'o palny-
ca, I{axoAuTcfl B IrpuloilrrflToM cocToflrrl{I{ l} TeLreHI,Ie Bpex4elrlr, Heo6xo/Irrl{olo

[ilt{ trcpeADl{ffielll{fl IIJIaCT}II{I{I1 0 OA]IOrt) CeqCHH'I IIa llpvl-oe, I',I BXO,IU{T B 3a-

uclJrer{r{e c ay6trarr,Ir,r AI,IcIto}r r{iputturona rol-Aa, rtor/la rtpo{rtJu, ItyJlarlHa

nepexo{r{r c 6o;ruureii, or(pv}r{Hocrlr Ha Merrr,r-rlylo. B nro IrpeMfl }rI{Itpo}terpelr-.

Hr,Ii{ BtrHT ocrarraRJrr{uaercfl }r oc,yrrlec'r'BJrrrercfl aI{otroBI{IIrIfl I'IeItoToporo ce-

qeullfl AeraJrr{ Ha l[r1(]Ite Connrta. I{or,.1a I{vraql(ol}Hilr Anclt nollrrMer co6auxy,

nl)oucxol{trt ncpellBlr}I{elrne dtoronnacrl{Hl{ll r 1'. 11.

Onr'. tl Cxelta lroxaul.IBrlir. It cllel{rpo1'oJlI{orpar[y illlr roryqeflrlfl
(' neI{'r'p oI'CJMoIpa I'IrI JIyqeDr,rx crrOpOCrcii

i lepexo4 ou rropMaJrr,nor:i I)a6orbr crrer{rporeJrr,rorpacfa H rroryqeHrlo cireltr-
p()portrcrpol.paN{M n o6patno o()y[IecrRJTtrercfl ToJrrrlto HaI{ITIIhIRaIIrtetr'r rlJlrl

or6pacr,rsanrreM BarropHoi,i co5a.rrur. Hapa;1y c npoctoroi,ir onucallnoti r(oHCrpyrt-

qtrrr ee o0o6erruocrr, 3anilroqaerofl B ToM, rrro RpeMfl nI{cfIo3r4I-IIT}I rIJrIoc BpeMFl

rrpoxo[a ecrr] BeJtrrrrrrua rocrofrrrrraf rr pallua 24 cer. 3ro orpanlrtleul{e, o,I[-

Har{o, HecyuecrBeHrro. 13peun ancrroBrlrIr,ir{ r{ BpeN{rl rlpoxolla crBflsaHbI cne/Ivlo-

rqef{ BaBucr,rMoci.b]o. IJt'lu n ccrrr rrr4c,rro o6opoton BaJra rracoBot-o MexaHI{BMa

u 1 ulru.; Iy' - 
qncno o6opotoo BclroMol-areJrlHol'o BaJla B t r'urrr.; 11 - 

ruar'

MrrnpoMerpellHoro ItlIIIra B MM; fu - 
.ractr oI{py}HHoCrI{ McIIr,I[ero paA]IyCa

riyraqltoBoro i[uc]ta, rDr{rren/t & lronteT'lrBMelrflTr,cfl ]r BaRl{crlMocrr{ or ycrallo}}-

rrrr r(yJrnql{oBr,Ix rrcHoB or 0.04go 0.53 ItoJrtl oltpy}Ituocrta, ro 60' } n.r" r,'-
CJIOBOE SIIAAIEIItrE BPEMEHII 3I{CIIOSIIIINN B OCITYIIIIAX.

G0 
(';^) 

.tlacr rrttcroDoe BrraqeHr{e BpeMoHr,r rrepeAl]I{}Kelrr{fl I} ccltyltAat(.

a (t- O*.H ecrr, LII{repBaJI Me}I{.r(y cetIcHIrrIMlI Il MM'

R uaurcrt npu6ope ll : 2.5 o6f:vlutt-, rt': 70 rt6lv.wtt; ., Il : 0.5 r'ru. I]part-

Tr,ltrecHrl rra116oJree DErroI{Hafl errcuo3I,Ir.U{fl ttplr noJryqeHr{[I perucrpol.paMNl

npoty6epar.rqeB orairaract pannorii 12.5 cen, ,{;rn aroro slrarleHlrfl ol(cno3rl-
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d)nr. 2. CnenrpoperucrporpaMMa rrytreBBlx cxopocr:efi npoty6epauqa s uuurlfl Ho



rltrr{ BeJruqr,r]F,D, k :0.52. I4nrepBaJrr,r Me}r{/dy ceqeHr{flMrt [ojryqarorcfr paBrrr,r-
un 0,96 uu.

Ha {rr.rr. 2 nocupoz:Be{e}ra ofir,rrnafl cne*rpoperflcrporparvrMa ryrreBhrx
cnopocrerii upory6epaurla B JrtrHrrN Ho, Ilo.lvqeHHafl Ha trJracrrrHnax Agfa
spektral Rot Rapid nprr Arrcrepcr{r4 onoJro 2 Almm (n nepnonr nopn4xe). Ha
PEII{CTPOIPAMME sAMETIIO CMEU{EHI{E 

- 
I A JII{HtrII B ITPACHYIO CTOPOEY

e cpegHei,i qacrrr oc[oBar{r{fl upory6epauqa.

Jlureparypa

1. l. A. Mouas n A. B. CeBepEut. ?Ian, ItprrrucrofrAcrpo{ua. o6cepn.7,
t1.3, Lg1l.



AltAAEMr4f HAytt CCCP

IItSBECTI,Ifr, HPbIMC}IOff ACTPOOI{3UtIE'C}TOU
ToM VIII, 1952 r.

OBCUPBATOPTTII

AECO,I IOTIT bIE BEJI trTtI tr I I b I I'AJ] A T(TI,T II EC T(U X CIT OilTEHI4i4

n. M. Itomuraoo

Ha ocsosanutr rraBecrrrbrx AaEEErx o paccrosrrtrfix rr Br{ArlMBrx rrr{TerpaJrbrrr,rx Berr[-
sfiuax 6r,Inr o[pe[eJrerr6r c yqeroM Me)fiBBeB[Eoro trorfloqenug a6co:rrorsnre rrHrerpaJrr,-
Ebre BertrIIEHhr 300 rafianTzsecl{rrx cKorrJreurfi. (Dyunrllrfl cBerrrMocrrr cHounenufi [poAcra-
nnset co6ofi soprrtanr,nrri Bar(or paclpeAererfrfr c ManotrMyMorrr s6rlleu-375 n c rrenoro-
pErM yr(JroueutreM B 6brumyro cropouy gra 6oree fipxr{x cxonJreslrfi. VcrasosneHo
Heo6xoguMoe ycJroBr,Ie AJrfl orrrecerlrfi cltorrJlenr4li it tuny O: cnerruocrr cxorrJleutrfl

AoJrrr{Ha 6rrrr6onee -5f0, Oqenunaerca nepxnrafi npeAerr sucfla O cxonrenrfi n lanar<-
Tlilte, paBrrErfi 2000. Paccuorpenr,r cBfiBr, cHorlJletwft c vanecrHbrMrr O-accoquaqr.rglrr
Lr Botrpoc o peaJrbrrocrr{ Her(orophrx accoquardufi.

B cssaz c ornpbrrtreM B. A. Aru6apqyMflHoM BBeBAHrrx O-accoqnaqrfi
r yCTaEoRJreHrreM Toro {aKTa, qTO HeKoTopbrc r.aJrar{T[secHtre cH()rrJreHtrrr sB-
JrfroTcf 6oree tlrorHhrMtr flApaMtr accoqtra\vit, ycutv.Jrocb BHrrlfaHtre H gTtrM

orr€Eb trrrTepecHbrM o6benTaM r{alllerl larax.rznr.
,(na roro sro6Br raranrrdqecfioe cnorrJregre 6buro flApoM O-accoquaqrz,

Heo6xoAuMo, cor,rIacuo Aru6apqytrau5. [1], qro6Er oao coAeprxalro B ce6e
::)Be3[r,r ctrer{TpaJrr,Hb]x H.rraccoB o - 80, onnano cfieHrpaJrlEafl r{Jraccu(pE-
HaIIufl sBeBII 6oJIr,rurrHCrBa Aa?r{e cpaBHrreJrbrro 6.ntrenux raJraHTrrqecr(trx cnotr-
neEtrIl oqeHB BarpyAHrrerofl MHorosucJrerrHocrr,ro qacruqHo .aJrI{ troJrHocrbro
nepeHpr,rBaeMhrx cleHTpoB. SBeBAr,I B 6oilee cila6hrx IaIaHTtrrrecRtrx oRolJIe-
Htrrrx IIoHa qTo HeAocrylHr,r Errfl riJracctrdiuHaquu. Ipanga, B oTHomerrr4tr 60-
JIce cna66rx taflar{TuqecHtrx cHotrJIeHtrfi MoH{Ho trTT[ BHaqI{TeJrr,Ho AaJrbrrIe
rrocpeAorBoM orrpeAeJreHrrfi rroHaBa.re,[er] r{Bera 3Be3A. It uacroauleMy BpeMe-
I]rr oilpeAeJrerrEr oueHrpaJrbrrr,re r{Jlacchr (uo npaftueft lrepe Hatr6oree flpntrx
:rIreBA) IleMrroruM 6onee 120 raJranTtrqecxr{x cxorrJrenwfi va o6uleto trx qacJra

450-500, HaM trBBecrrrr,rx.

f{pyrzna flyreM, noropr,rfi Mo]Her HaM rar], rlerroropBre cBeAerrr{fl oruocra-
TeJIbHo tlueuuecxux xapanrepucrrH cnorrJre]Hrrfr,, flBJrirercfl otrpeiteJrer{tre rx
Irr{Terpa JrbEEIx a6coJrroruhrx RerrrrrtrH.

B nogan;raroqeM 6om,uruucrse cryqaeB ipuaruecnan nptrpoAa tr r4r{ortre
crpyltTyprrhre oco6euuocTn cl{orrJreHrfl onpe[eJrflroTofl riraBr{brM o6pasoiu ero
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6onee n.pltlrMu q"rrcrral{}r. B.r,rillrllr,ri.i 6;reclt cHo]r.Terrr{fl Tar{}rte col][aercfl B oc-
I.IOBIIOX{ erO CaMur\{tr{ flpltllN{rl 3I}e3Aa[4rT, rraCTO ]t I{OJIEaIeCTI]e MeHeC /ICCflTrr,
Iloerouy, onpeAenr,lB narurr,r-nr,r6o crroco6or,r a6conroruyro nerrrrny crtolt"rre-
IIIrf, MolI{Iro, upaB/Ia I{oBoJrbIlo |py6o, orlerrlrrb cpefl]rne a6conror:nrre RCJtrr*
lrI{rrr,r 0Tlrx Han6onee frpnIIx 3BL]3i{ I,r ralttr\r rtocBelrltr,rilr rryreN,r onpe,4exnrrr
fiplr6rrrreuHo rrx cnenrpaJrbrrr,riir n,racc.

$ T. I{ETOA}IITA OTIPEAI'JIEHI{fI ABCOJIIOTHI,IX UIITI]TPAJII,HbIX B]]JIIIqI{II
IAJIAI(TII (IlrCIiIlX Cliol I Jl Ul lllii

B cepuz ctatetl, rtocBFrII{e}IHr,Ix l{ByrreHl{ro trpocrpa]-rcrBerrHor.o pacnpelleJre-
HI{fl la,naHrl{qecl{I4x cnon;nennti, Eapxarona [2-tt] o[peAeJrr{Jra paccror{]:rr4rr

lo 331t cnonreuzii. Ee croco6 olpe[eJrerrrrrr paccroaulrr,l upeTlcra]lJrfler co6or,i
Br{Aon3MeIreI{I{e Merola Tprouurepa otrpeAeJJeHlfr paccrofl}ilrii I{o cttounentri.i
tro rlx Rr{II}rMBrM vrJIoBbrr{ [r{aMerpaM. Bapxaronoi,i [oJlyqsHn rpopuyna, paro-
ulafl Bei]I{qtrHy rrolpaBrrr.r r( Br{AtrMoM}r ;r1n93sMy [rraMeTpy onorrJ]errrrfr B 3a-
JII{CITMoCTI{ oT BeIIIrtrr{HLI [orJtoIIeH[fI cBeTa. ,[;rn ena.tnreJ]Llroi,i JIoJTII crtoll-
,renuil ero otrpe.rle;rfrilrt(,r, pac.ToflHufl r,r 6onee roqHBrM{oro:uerprn.recn,trM x4ero-

&oM c yrleroM rIorrorIIeHITg cBera. Paccroglrtrg Ao 0HonJtennrii:, npznelerrlrbre
n pa6ore 13], n 6r,rrlr rpr{rJflTr,r Har,rr{ Ba ocr{onrrrirc rrpu olpe4ereHrlr{ cBerri-
uocretl cttouttenprii. finn i03 crtonrenulf paccrofl]lrrn 6r,rnn onpegeJrerrbr rraMr{
r[orolrerpuuecH]rM MerolloM Bar-roBo, rra oor{oBc uoa,{neiirulrx ua6rrollarerr,-
I{hrx /IaFrItbIx rr coBpeMe}r}r6rX onpetrcJrerlrii rropLra,iu,itr)rx rIBe.rort ra a6co.trro,r-
Ir6rx Be.rrr4qtrn O r.r B ane:r4.

3a ocrroBrryro ctrcrer{y nrr/Ir{Mr,rx lrrrrer-paJrr,Hr,rx r[iolorpa{r.r.recxrx r;c-
Jrr'rrJr{rr crronneurll 6r,rnlr ueflr],r BeJ-rrrQrrr-rr{ m, Jlyrr4uapna rs I{ollr,rrilepa IJJ.
Oqrraxo, Har{ gro Rr,Trrr:lr,rilocb u ripoqecce pa6orbr, B lreno.r.opbrx cJJyrlaflx 01.!r

BeJlr{rItrrIJLI I,IMeI0T 3I{arIL{TeJrrrr]6re cnyqni,jsbrc 011116r{14. Ilooronry, npt{ orroBtr,,{-
rror)i onrn6o.rHocrrr w71 ol&$tr\a B c;ryrlng ux 6o;truroro pacxolr{AeH.r4fr y jlyrr4-
l{aprta rt I{onnur'r4epa, I,rcrIoJrLBouaJTr,rcB l{&Hrrrrre o6 unrerparll{r,rx BeJrr{qrlllax
faJral{TtrrqecItrrx crtolrJrelrIlti, IIoryrlerIHEIc l{pyrnir,rr.r aD'r.opaMr,r, 1] qacr}rocrtrT
E. A. Boporrrlour,m-Bcrrrflr\,rtrHoBr,r1\{ [6,7) n [4. ]I. Ha6orronr,rlr [B].

B upoqecce pa6otr,r 6r,rlrn ncnorr,3onarrbr rar{}ne rarlrrrre pa6orr,r l{yr.a lgl
i.r (l.rc66lrnca, Xa{r}epa u VnrQopAa [10].

Peayrr,rarr,r pa6orr,r Caurlop;1a IJ 1] nosnonn,rr rregaRrrcr4r{o oqeHr,rrr, pac-
crorrl].Llrt 4o 30 cnonleur,rii. li ero pa6ore [prrBo1rrrrca B]{BLIllaJrcH.r.Hr,re [],:l)ri u.r]r

EW ueniznea4nor'i JTI,II:IIrrI rrorrorlerrrr K (CaII) AJrrr 3r]c3g, paonoJlonierur,rx
B orl{pIJTr{x crrolt,-Trcl]r{rrx. Er,rJro RBfiro rrecnoJlr,r(o xoporuo t4tsyarerrrrr,rx criorr-
;ner.tr.rfi, IJrrr noropr,rx paccr.oFrr.rrre a ReJrrrrn{na rronuoro dror,f_rt.par[rt.recxoro r]o-
TJIoITI0HI{fI ApnmBueCrTTr{ /Io[o,[Lrlo roquo.flo EW , AjrI(J]fr orr.rx cr(orrJreJtuiri,
lo,Tyarel-rrrrrrM r{art cpeArrce /I._rrfr Bcex 3Bc3A rta}rrAoro cxorrrenr,rfl, na[,rr.r 6r,rJra
rrocrpoelra Itpullafl BaBlcl{Mocrn ErtBl{RaJrerrruort u.rr{pr{rrbr Me}r{3BeaArroit t;yt-
nr'tlt K or rloJlrloro {o'rorpa(lu.rccrioro rorJrorrlerr[fl. Han rf cJlelor]aro o]nr{-
I{ATL, SaDIICIII{OCTL IIOI}t114;n"t HaCTOIIII{O .leTHOli, qTO OIla IIO1IBOJ1II.TTa 116

usBecrnori STtBr{BaJrerlTrrorii urRpr,rne rflrrtr4u K oqennrr, De,..rI{rIITtJy rro]-Jrolr{cuufl
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A.6t |tl paccToflHIII4 cnotrJIeHIIfl C TOTTHOC]'brO, BIIOJTHe /IOCTaTOqHOI,'i lIIfl Ha-

xrrrx rleJreii.
Tannlr cnoco6on u 6LUIu onpelteJrerrlr paccrorrrrrrfl 30 cnouleunfi. Cor;ra-

.cl{e c AarrHr,rl{tr o rorJroqeurrr{, B3rrrhrx{r{ l.ra pa6orr,r llapenaro [12j, xoporuee,
I4cItnro.reH[e cocraBLrJ]I{ ;nrrur 2-3 crtorrJreHr{fl, /{nfl noroprrx RoirurlrlHe /?rh
oltaSa,rlacb ropa3Ao 6o;]r,rue, qeM r{o}r{Ho 6rrno oinr,r4arr,, r{cxorur r{3 3r{Br{BaJreHT.

noii rulrplrrrbr N{c}r{BBe3IIuoii nuunu K.
llpu onpe,qereHrrrr c,scrrrnrocrei,i ocra;nr,ur,rx 0riorrJerrr,ri,i yuer rorJrou{cHr,rfl

'lpor{BBoAuJrcfl rlo Meroi{y llapeuaro [12J. .[rr roro .ruo6rr coxpaHrrrb oArro-
po/Irrocrr, L,rarcprlana r{ ycrpa}Irrrb ceJrenUl,rro, Ilbri)Barrrryro paanrr.rrroli cBerr-
MocrLIo crtorr;treutrrii, 6u.uu or6porueHbl BCe cltorrJreHlr.rr (.r paccroflrrr{sl,rrr 6onee
2000 lapceH. Iloc;re aroro B crrl{cne ocralocr, 300 cnou,neHurlr. a6conrorur,re
r{rrrerpaJrr,r{rJe l.teJrlraltrtr'rhr rtoroprlx 6nrnr,r orrpelleJrelJrr }raMrl AoBoJrlHo yBe-
pelrrro; I(JIrI Hel{oropr,Ix rIts xopomo I[Byrrcurrl]rx cnon;renlrli aro 6r,uro npo/Ie-
JIaHO I{eCrtOJrLItI4NrrI CnOCO6aUr,r, trpr{qe^{ COI'"[aC]{e oTAeIb}rBrx oupe4errerrnil
or{asaJrocb xoporxr{M.

IlonyueHnrre cBerrrMocrlr AJrt{ 300 r'ananu.rriecHrrx crrou;rcr.rnri cocraurrJrrr
.AocraroalHo o6rulrpHLrr,i ArIfI c'r'arl4cTtrrrecr{oro rrccJreltoBarrlrfl Marepr{aJr, H pac-
cMorpeHrrro r{oropolo r,rrr ceii.rac tr rrepexollr.ll{.

Mrr paccmorpnM B/(ccb roJrr,rro ll]ra rJorrpoca, a uMer{Ho: nrg r}ryulrqrrtr cce-
TrtMoc"I,I laJIaHrI,tqecl{L{x 0I{olrrenlrii lr cBtrBb criorlnerurrli c O-accorlr.raul{flMr{,

T. e. BOIrpocr,I, rtoTopble ,IBJrfl-
lorcs c HocMoronllrrecxoii ro.r-
r{rr 3peHnfl r-r:. lr 6onee Ba}r{rlEIMr[.

s 2. oyHHqI{rI CBET}IMOCTI{

I{o.nrlrngep t5l BncpBEre

locrpor{Jt rliynnquro cnerriMo-
(1TI{ /IJIfI TAJ]AHTI,IqECI(I{X CITOT-

.neunr,i Rar{ Ha ocHore cBozx
(aHHLrX, Tar{ U rra ocHoBe Aar{-
irr,rx Tprouuncpa. rIory.1g11-
nafl I{onnr,ru4cpo,u dryunqun

// oucrtrllocrr{ trMeer ABa MaI{cE-
N'rYMa B paonpclleJrerrEu cBe-

rrlr,Iocrei,it S, - 2Y25 tr 
-3ry25.3ro upnrero I{o,n;rr.rngepa ri

.Jar{.[roqeHrrro, rrro orRprrrrrre cnorrJreHrrfl g la;rarttltne ,r{erlflTcfl Ha ABa rrrtra:
cHolrerrrrfr o/tlroro rrrra cocroflT r43 3Re3l( cpellueir cBe'I'I{Mocrr{r Ap}rort)
Tl{rra - rr3 38e3.( nr,rconol'r cBel'prMocTrr, I,r arTo IroIyqeHHafl r'ru dlyunqlrFr cBe-

'rr{Mocrrl ecrr, pe3yJrr,rar Haro}fieI.ulfr lIByx HopMaJIbHLIx tl)yurtqni,t. cBoll-
CTR C}IIIhIX STIIM IIBYM I'I{IIAM TAilAITTIIIECHI{X CKOIIJIEIIIII,f .

flocrpoerruafl rraMrr no 300 cnorrJrerrrrflM r{iynxqrn cserrlMocrtr ({ltr. 1)

I{e [orraSrJBaerr oAHaHo, rrrrHartoro pasAeJrerr?rfl cnoflJre]rl{fi I{a lIBa ylloMflIry-
r.brx rr{[a. Bo.rree roro, 3ariorr pacnpeAereHlrfl cr(orrrenrit no cBcrr{MocrflM
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itJrfl a6coilro'rHo 6oJrce cra6brx ciiorJreHrrii orrcrb 6;il],l BoI{ It IIopMaJILIroMy

c lrar{crrMyMoM oTtoJro -3T5, I[ Jrr{rrrh IIJrfl cltoflreurtii c 6onrutttrrrlr cr]errlMo-

crrrMrr (6o;rrrue-51|0) na6rrro4aror0ri Buaqr,rreilrrllr,Ie yItJIoI{eHr{s or HopMaJIr,-

Hofo B cTopoHy yBeJlr,rqerllrf qr{cJra crtou;terIufi,
Boo6rqc loBopfl, Mr,I I,J lloJrll{ur,r 6u,;ru [oJryrJ]4rt oAl{rr Mal{cfix{vr{ B 3aItoHC

pa.npeAc.ne:uufl, trt6o, rtan v]ne orMerla,'rocr, I't I{aIt y6c4lr.'r'c;rr,lto trolia3],IIlae1

t[nr. 2, cRerl4[,rocr6 crtofl.rrer].I{fr onpeileJracrcfl Il ocIIoIlHoM cncrrlMocrllo BBeBlt
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rralr6oJlee parrHero cnerrTpaJrbHo-

r() H.[acca, Rxol{frrriero B cItolr-
JICIII4C, T. e. 0IJeTI4MOCTLIO IIaI4-

6o,rec nprtrx 3ueB/I 0HorrJrcrrl,rrr.

(f{ucnopcllrr roaren onoJro cpci\-
lrer,o ?HaareHr,tfr Ha orrf . 2 06yt-
JTOBJIEHA B OCIIOBHO[{ ITOJIE6AHI{fT-

N,lIr qrlcJIa tlBeitA a cHoIIJreIlIrrIx,

Or'lr. 3. Pacnpeilc.ncrnto cnolr.rrerlrri.i
no cfler{TparLIlLrr'r r{Jrac,oar'r

-/.0 -2! -J.0 -4.0 -,f.0 -0.0 -20 -8.0 -s.0

@ttt. 2. SapucuuocT r cBerr{i\,Iocrr{ cItorrJregl,Ifl

or ero Harl6olree paHlrero cner{Tparlbrroro
RJIACCA

0 0;8r 8;8,8o-8, A;4,

x0?FI Ll ]{Mee'fct{ L]lrcreMa'fuarecHlrr,i pocr trrrcJla 3Be3A IrO l'repe trepexoAa ri
cItorreHI{fIM 6oree uoa]IrIllx crrel{TpaJIE'IlHx ItJaccoB') t{u'lJro )Ite crtor"rlell}llli
pa3Jrr{arHr,lx cl1eriTpaJrbHLrx I{JraccoB IrlvlceT TaI{}r{e IIpl,r6JIlr3I4TeJ]LHO H.Op-

MaJrr,Hhrft BaHorr paclpcAerle]f'tlrt c MaItolIMyMoM Il6JrI{311 B3-85 u c IIeI{o-
l'opr;rM ug66rrnoM /(.Trrr cltorrrlenr,ri,r O - 110 (r[ur. 3). Ilocne4rrr'rii u36l]roli
,lrllrxL u r.re6o.n6rxoi,i cl'erreFtr.r Molner 6r,rrs o6ycnoBJrer.r ceJJerrrlr4cfi uclo.Lbsye-
MOrO N{arcprraJra, a B ocIroBIroM flBJIfIeTCfI pea.lrbllhlM.

Cpannr,rnaa cBerr4Mocrrr raJrartrr,rrlccr{rrx I,r lxapoulix [J.3] cnonneuri,i, ut,r

Br{Ar,rM, rrro nepxHl{li upe/len cRertrrMocrr.r llirtr rulx npI{6JrIrtspITeJIr}{o oAIrIr rI Tor
]He, Iro cBerlrMocrl{ mapoBllx cHollJren}ri,i 3a]{rlorrclrBr Ir 6OICe y3I{I{\ npelteJla.\

or -5T0[o -9T0 c MoAoj,t n6lulu -7"::). Taxan, B cpe/(]reM 66m.rual cBcrrl-
Mocrr, uapoR6rx cnorrrerrrr:i,i iro opaBueHr{To o la,ranTl{alectiffMlf /{ocrltlael cfl,
oAlrar{o, 3a orreT I'poMaAHoro qLICfla 3nc3/1, 0oAep}nallu.{xcfl Il Il}Ix.

I{an ero Br4[Ho lra d)ur'. 2, ilttx rioropoii nar46oJrcc paIrur.re 0frertl'p&rrlrue
r{raccbr BBe3A R cnorrJrcrrrlflx 6r,rJrrr n:rnrt,r rI3 pa6o? Can{opna Itt], Tprurrrur,e-
pa [14] u I]yra [9], )nn moeo,lon,odbt ction,'r,etilt.e coAcpilcallo renAbt arcHmpaltb-
ttbt:[ fi,naccoB O -- 80, rrco6r0Au"t,Lo, ,tmo6bt ccemu"\rocmb ckonlleH,Lttt, 6ut,aa

ne Ji,eH,ee - 5T0.
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V.Icxop,s rra aroro yclroBufr? Mr,r Mo]r{eM or{eutrTb Bepxuroro rpaHrrrly qtrcra

O-cnoureunft B onpecrHocrtr Connqa B Borre c paAtrycoM 2000 rrapcen.
I{aH ero cJrellyer ua {r.tr. 1, raxrax cnounenufi or(aabrBaercn 70, r. e. onoJro

23o/o. Oruafto cJre[yer BaMerr(rr. rrro qacr], cxonneuurl co cBeruMocrt{r'r.n,

5on-smruu seM - 5ry0, - Rro 6orarrre BBe3AaMrr cxotrJreutr.rr 6oree nosfluux
crrerTpaJrblrhrx HrraccoB. florr rax[x cxouJrenrali, corJracHo {ur. 2, cocraBJrfl-
er 360/o. tr4rax, roJrr,Iro or{olro 15o/o ncero qrcra cxonreurfi Br(pyre pa[trycoM
2000 uapcen frBrrflrorcfl O-cxonnenznuu. Cne[oBareJrbuo, so ncefi lanaxrrans
qncro raxtrx cmourenzr,f .qoJrlnHo 6rrrr ue 6onee 2000.

TaH HaH s HanrAofi O-accoquaqtr[ trMeercfl o[Iro trJlrl 6oree orxprnrrx
cxonnenrfi ruua O (n cpeguenr 2 cxourenra), ro orcro;ta cJre/Iyer, qro rrolruoe
rrr.rcJro O-aocouuarluir s Haueli laraxrnxe AoJr)r{Ho 6r,rrr, uopalna 1000. 3a
oepxurli [peAeJr arlcJra O-accorlraaqnrt lromno uprnrtr, 2000.

$ 3. CBfl3rr O-CHO[JIErrrrff C ACCOqITAIII{flMII

Haz6oree nornr,rft crrrrcon ornpErrbrx H 1949 r. accouuarlzft ony6nznonau
Ar'a6apqyunsou [15].

I(aH ynre ytroMr{HaJrocb Bbrrrre, JIJrrr ror-o .rro6rr naxoe-lu6o raJranrrrqeclioe
(-lnotrJTerrue MorJro 6rrrr ngpou O-accoquaurr, ueo6xolrrMo, t1a6fi51 oHo trMeJIo

B cBoeM cocraBe O z B0 3Bea[br, r. e. neo6xoguuo, uto6rr oHo r{MeJro cBerrrMocr},
He MeHee -5T0. flo.nrsyacr arrrM r{prrrepr{eM, Mhr rr paccMorpzM cltorrJreHr{r,
yr(a3aHrrr,re s cruacxe [15].

71a ana"nusa cserrMocrert cmourenur,l, BxolIflull{x, corJracHo Arr.r6aprynna-

uv, n O-accoquarlrlt, HetrocpeAcrBcnno BEITeHaer, rITo r.ra 21 accoqr.ar\nr cfiac-
ma [15] cJreAyer rrpn3Harb ]re yAoBJrerBopflrorqrrMu neo6xo4truoMy ycJloBrrro

cBertrMocrtr rr1ep ttt cJre[oBareJrbllo, He cyrqecrByrorql{Mn 4 accoquaql{u; tro

npafiueri Mepe R 6 accoquaquaM nptr[rlcaHbr Jrrrruntre sApa - cnorrJre]rrrfl nlranoiit

cBerrrMocrtr rrJrr{ cJrruunoM yl(aJreHHbre or accoquaqrali; uo xpariuefi Mepe urrl
10 accoquaqnli paccroanr{fl, corJlacuo r{aflrtrM onpe[eJrenr{flr{ tr olpeAeJlel{trrM
Bapxar:onofi [3], nnnsrorcfl BaBr,rlrenrrrrMrr. Paccnorprtu 2-3 cnyuarr r,aur'

6onr,urero pacxolr{Aeuzfl .

'trllanecrno, Harrpr{Mep, rrro cnorrrenue IC 26A2, cumraemoe Arra6aprlyMrino\{
rr,(poM accour{aqutr n Hure, HaxoA}Ircrr na paccrofluwu 210 napcen. Palrcrog-
lrlre }I{e Ao accoutraqr.ru.Anr6aprlyMfiH onpeAeJlfler n 700 rapcer. Ho B r{I{rep-
sare 500-900 napcert l{er He roJrr,Ho O-cxouneurait, uo lr noo6Irle Her HI{ oA-

lroro cxorrJrenus. PaccrofrHlre B 700 flapceR r]oJryt1ns1tr, ecnn, rrprrl'IflB Be-

ruquuy florJ]ouleHtrfl cBera B I(ar{HoM HatrpaRJleHur{ o0 corJracuo flapenaro
[12], oupeueJrr{rr, ero [o Mancr{\4yMy pacrpeAeJrenzs O-B BBeBI{ rlo MoAyJrflM

paccroflHr{rr. Bepoarr-ree Rcero, B. A. Arlr6apn5.v51H r{ rroJtyaraJr paccrorrHlre
n 700 rapcerr nolo6nrrn o6paaom.

Ho oro paccrorrrrtre He l{Meer cMbrcJra rro AByM rrpl4arl{}IaM: 1.) rvraxcuuyrr
pactrpe,4eJreHrs MoAyJreir paccroRnrns o-B 3Be3A o6ycJroBreH R sHequreilh-
nofi uepe seuornotorl HaraJlora HD 4nn 6onee cna6Brx BBeBII; 2) nenuuurla
rrorJlorueHr{rr cBera ao orrpelleJreua Jrrrrrrb tro rrpr{trM (6nueHuu) O-B aseaAau

r{araJrora Bunr,nuca lt Hoxca-Illoy [16], I{oroprle Moryr garr,6onee fiil:u v'e-
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Hee nepuyro Be.rr[rrr{Hy rrorJ]orqerr[rr Jr]4rrrL i{o paccrorrrrfifl 200-250 uapcen.
B 4eriicTuurcirr,rrocrrr rrorJrollerr[e /IoJr]riuo 6r,rrr Bna.rureJrr,[o MerrL[ro, B npo-
TrrBHor,r cJryqae ]vrrJ rre MorJrr{ 6r,r npounrinyrr, /Io paccrof rrrrf 4000 uapccrt,

nalrre IIJTfI ran[x a6corroruo apHr{x r{ irefno o6uapyxurnael{Lrx 3]Jesi]. riarr
r{JraecuarecHlre uer}cr4r,r.

I{ rouy }r{e cxorrJreHue IC 2602 te rpoenrrrpyercr Ha accou{arlr4ro, olclofl
or ee rler{Tpa na 5o, B To I}peMfl narr clyrueHue O-B 3BoBA rrMeer nr,rlluuur,i yr'-
.nonort ArraMerp Merlee 8". O4nano a4ecr neo6xoArrMo orMerrrrr, cJre/Iyroqee.

Flauparneurre Ha accoqr{arfl]o n Itlr.re (l : 255') coBraAacr c r.raupal;Jlerurcl{
Rerllr{ clrrpaJrr4 faraxrllrtn, qro rro4rBep}rrAaercrr Mrroloarr4cJreHrrr,r}rr{ Ha6Juo-

.rrareJrbHrJx{Ir /{fl rr}rr{Nrlt. flcpeultcrlalr oc HoIl HBre r{3 I{I{x.
Itarr aro cJTeAyer rrB {yngauerrranruoii pa6orr,r I{yrtaprurua IJ 7 ] o

cl'poerrr,rr{ nanreii fanaHrunlr, iIo,[ronep[o[tr{rrecr{r{c qcrfeu4r,r R rra[paBJJerl]ru{

,(o.ru'orri 255' o6paeyror B rrpocrparrcrBc rrrrro Br,rpalr{eur,roe yrrJrorrrer,rr4c, trpo-
crnparouleecfl B raJrar{r[.recrtofi rrJJocrrocrrr /Io paccroaulra 11000 rapccr(.
B arou )r{e HarrpaBJrenr{rr cocpe4oroqerro onoJro 30 ourpr,rrux crrorrJrer{uii, mu-
poiro paaSpocarrHr,rx, rarr )ne ran qerfen4rrr, rro ]]ccM paccrorrrJr,rrrlr rAoJIrr Jryqa

3llcrrr,rfl. tr4, narroneq, R Dror\{ }fie rratrpanJreHtrr{ rra.xollr{Tcfl or{oJro 150 euee/r
(rilerrrpalrrfibrx r{JraccoB O-J35 c Br{Ilr4r{6n4r4 BeJrr4rrrt}raMr{ ]r rlHTcpBaJre or 2^5
4o 10-5 I4 c rfocrorllfrrLrM yueJrl{qeIrI4eM artr{cJra 3r}e3lr rro Mepe nepexola or rJ)-
rtrcx T{ 6oree cna6r,rM BBoBI{aM. OTlnano c r'ronoroporo MoMeHra qr4cro BBc3/I

Haarl4uaer yMerrrrrxarlcfl BCJreAcmI{e HerIoJrFlorhr rtaraJrora I{D Ans BReBA cJra-

6ec B-i,i ereaguoii ncJrr{trr4rr,r. Calrr,re cla6rre O-eBcal{r,r AoJr}r{r.rbr Haxo4rlrrrcE
rra paccroanrr[ He r{eree 2-3 rtlr"uonapcen.

ISgo;rr, eroro ]rte IraupaB.rrelrr{rr cocpelloroqelra lt BLraqltTe"qbHafl qa(','r'r)

reMrrhrx ryxlaHrrocreii cornacno rrccJre/IoBaHuro J[yu4uaplta.
IJco o'rn r[arirr,r ro]lopflT, cr{opec Bccr.o, Il lroJrr,3y ror.o, tylg ecJrldlJ AaHHoM

rrarrllarlJrcnru.{ rr cylrlccrBycr accorlr,raqr{rr, To, no IrcerYr Irepotr.r.Hocrlr, rre olllra,
a jjcOlior]bI{o, u6o 3llecb Lrl{ecTcf 11.0 orr{prdTrrrx cltollneuur:i rra pai]rnrrrllrx i)ac-
olouruflx co cBerIIMocrflN,rtr{, treo6xo71r,rnrr,rx,r,r lprrr orncceunfl tlx n O-crionnc,-
rrr,rflr{, xorrr r,rx rrctrocpellcrnerJHafl nnaccnr[r,rrtaur{rr },r BarpyJlrrrrrerr,na. (]nou-
,ncrrr,rc IC 2602 nueer rrarr6once pallnnr:i crerrrpa,llr,rtr,rr,t ruacc 80, cuciru-
N{ocr6 -5T7 r{, IloBMo}nHo, rrMCcr Dor{llyr cc6a accoqnaur4ro; o4nar{o, I{cxoJIl
nB clle[rrrrx ]la3mepoB O-accoqrarlnii (50-100 lapcert) r paccrorrrrlrr /Io
cltor"relrlrfi (210 napcen), mr,r 4onnrrrr,r oir{]4l{arrr, aJlro yrJroBrie pagMcpr,r aror,i

accorll{artrrrr,r 6yuyr noprrAxa 20-30", n ri orori accorurarllrrr 6ygyr orrrocrrrr,cfl
;rlrrrrrr catrrr,re rrpr{r,re O-IJ sue:;t},r ro?riHor.o rrc6a, pal6pocitn}rbre no lpoua;tnoi',r
tr.lror rlalu{ ,

flpylu,n npllil{epoM Brr&rrrrrcJlr;r{or.o pacxo?rr11eHr.rfl paccr-orlrr,ri,i , rrprr]loAE-
MLIx Au6aprlyuaHoNl r{ lloJlyt1g11111,rx Eapxaronoi,i [3], Mo]rieT cJr]]rr1rrr, ilc-
coulrarllur n Cttopnlrorre Borrp\rr crrofi,neurrr NGC ij231 . Cor,rracno Ann6apqy-
Mtruy It5l, paccrorrnne [o accour.rarlru l]aBrfl0rcn 12!tO rrapccrr{. Bapxarona
[3] n,ns Eroro cr{orrJrer{nfl iloJryqr.r.[a paccrorrr re 600 rrapceH, a 6once ruarcJ]r,-
rrr,ti,i y-ret trorJron{eHl,Irl cBera, rrporraBcllcrruur? rraulr, rprrBol(r{T rt paccrorrHr{ro
650 napcex, r', e. pacc.r'oflrrlre, AaBaoMoe Ana6ap4yirnanonrr, npeyBerl,Iqe].ro
rroqrr,r n 2 paea.
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Accoquaqur Haccraonea I, o6napyxtennafl lt otrucaHHar MapHapauou

[18], HaxoAl{rcfl Ha paccroflHtrr{ 2700-2900 napcex. H agpa}r accoqtra-
qr4rr Arra6apqyrr,rnuou tts] orHeceHI;I raraxrurrecr(Iae cxorlJrenus NGC 381

u NGC 366. ,(anurre orlrocr4reJrr,Ho cxotrJreuus NGC 38t uuerorcfl B rtaraJIore

[19], HoropbrM Mapttapnu RocrroJlbBoBaJICr lla o6uapyrfieul{fl accoqtra-
quu. [taH troqa3aJro paccMorpeHrre arl[x ,qaHHr,Ix, cRotIJIeHue NGC 381 Htr B lto-

eM cJryqae He Mo?r{er 6urr Rgpor,l O-accoquaqtrIf? ram I{aH, tro[19], oso cocrorlr
r{3 3Be3[ CneHrpaJrbHErx ItJIaccoB 86-.A8 trr, corracHo xnaccurpnHallzr Map-
t(apgHa [20], Aorxtno 6r,rrt orHeceHo n A-cxouneHI4rIM.

Ha cHtrMHax c 400-ruu o6rertrunuorlr npnauoii, troryqeHHrlx n f(puucttoi,i
acrpotfuazueCnoft o6cepnaropuu, uau6onee paunufi cuel{rpaJIBIIbIIf Hllacc

3TO]'O CHOIJIEHIIfl OIICHTPAETCfI UAUU XAH 85.
PaCCrOnnue Ao ATOto CI1OTIJISHI{g, OnpeAeJIeHIIOe 11O 30 e1o SBeBlaM, flMeIO-

rrIIlrMCf a [19], O BOBMo]It]Io 6onee To.IHrIM yqeToM IToIJIoIIIeHI4E CBeTa, paBHo

800 napcen. CserrMoclrb cxorrleutr, -2ry8.
Paccrosnr.re [o cItoIU]eHIas NGC 366 6rrno orlegeuo I{aMI4 R 2300 napt,ex;

11o olpeAeJre]ruflM Anrrepa [21 ], paccroflHlre paBuo 2160 rapcen. S:ro cnonne-

HI{e IIMeeT B CBoeM cOCTaBe BBeB,qbI B0 u oiluy Ixecrl4nparuylo CI4CreMy

AD.S 906 ruua Tpaueqru Opuoua. CBeruuocrb cHorrJIeHI{n panna-5T6; qncno

BBeBI B I-IeM HeMHoruu 6olrure [ecflTtr.
Tor rfanr, rrro AucuepctrE Br{nr{Mr,rx BeJrr{qtrH .3seaA B0 n o6napyrxeuHofi

MapHapanolr accoql{aql{tr CocTiIBJIfleT oItoJIo 5^ n ,ffo IIpeAeJILHafl BI{Aua'Iafl

BeJrI{q[I{a aTIIx BBSBI, paBHafl !3ry0, nnlaeTcfl B To ,fie BpeMfl IIpeAeJILHoI"I Be-

ru.ruuorl Eepre4op{cnor,f rnaccn{uHaqurt, BacraBJrfler Hac 6olee rIqareJILEo

lepecMorperl BOe Ha6ilIOAATe;rLrrLIe ;1aHHBIe, oTIIoCflIlltrecfl It aror,1 ac-

coqnaur4 r{.

B ra6n, t nprano4arca nau6onee Beporrrurre paccroflHufl cxouJrenrafi,

orrrecerrHrrx Au6apqyunuou H flApaM O-accoquaquit, a ralu{e Hel(oroplle

Apyrl4e xapaHrepIIOrIIItI{ arl{x cmouneHufr. flepnrre rpu cron6qa aloft ra6;rI'r-

r(r{ He rpe6yIOr roqcneurr?, B qeTBepToM CTOI6IIg npllBogflrcfl paggro.flHtrfl Ao

acooqraqlli{ uo [15], B IIflroM - paccroaHllfl Ao cnonnenuft, OtrpeAeJIeIIHbIe

Eapxarosofi r{Jrtr{ HaMr4, B trrecroM - a6co,lrtorHr,Ie r{HTetpaJIr'rlble BeJIr{tIrIHhI

c11o11Jre]rtrfi, B ce[r,MoM - Hau6oilee paHHrrir crrel{rpa,i]r,Hrrfi nraco cHorlJre-

Htr{fl' IIO AaHHLIM pa3JIIlaIHbIx aBTOpOB.

I4a aroli ra6II4rIbI cJle[yer, qro cHoIIJIeHI{fI B Boauu.leu, M 36 u NI 38, ue

Mol.Vr 6rrrr, a;lpaulr O-accoqraL\I4iI, u6o llx HaII6oJree paHHI{e CIeHrpaJIbHbIe

nJraccbr Il2 lr B5, coorBercrBellHo.
yls arori ra6rr4rlBr creAyer, qro cnorrrreHr{fr NGC 2335, NGC 2354, Tr21 ,

NGC 6883, NGC 6618 He Mory? 6r,rrr, aqpar,rn o-accoqlrar{r{fi BcreAcrBr{e cBoefi

rrrrBnoi,i cBerr4Mocrtr. B accoquaquro B Jle6e4e, BoBivIolI{Ho, BxoIIIrr cnotrileHl{e

NGC 6913 (M 29), paccroflrrtre Horoporo 1100 uapceH, cRerr{a{ocrlb -7?1 ,

I{ arorray cnJrorlfercf{ u Aru6apUymnu 1221. Accoqnaqlrn CasII, no BCeM nplt-

BIraKaM, coBCeM rre cvr{ec.rByer, Tar{ r(an Rce crtorrJleHrtg, or]Iec€HllrJe Al'r6ap-

IyMFIIT9M rt fApaM aror,i accoqr,rarlrrrr, rrMelor HI{Br{I{e cRerIIMocrI{ n c[eHTpaJ]rr-

Hr,re nJraccr,r He tla]lee 85. To E{e caMoe c,lrer'Iyer cxa3arr, lr cl6 accotll'lal(IIrIx

Cas IV, Ser II u Cen.
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f,{ono4u Ba ro, arro accoqtraqr{fl B I{une raxme He cyilIecrByer, [pr{BeAeHLr,
BbIruE.

I{ro nacaercn A-accorqraaqrrl. HanoBof,r, roauolnuo, flBJrsercfl accoqrraqr{fl
a Il{r'r:e, T{) gl[ecb neo6xogzuo cl{aBarr,, qro ycraHoBJreHr{e cyrrlecrBoBarrrrf ra-
Hr{x accourraqnrYr upegcraB,rrger co6oir BHaarr{re.rrLHyro rpyl{Hocrb BcJrellcrBrre
6o;rrr,urofi [pocrpa]rOrseHnoft fiflorHocrlr 3DeBI{ Tr.rtra A a o6rqeir,r raraT{r[qe
cr{oM [ore BBeBA; noDroMy BAecr, cJrelyer 6rrrr, oco6enuo ocropo]r{HrrM.

Sasr,rureHusre Anr6apuyMflrroM paccroaHr{fl Ao cyqecrByroqrx accortr{a-
tlutt ot.ractl{ Mo}r{Ho o6tsc.nurr reM, qrg R ruleurrl accolnaur.lfi 6rrna ea.1rlc,-Ie.
Ha qacrb BBeB.rJ, 6onee qanenrax u 6oaee c,ra6rrx, rITo, ecrecrBeHr{o, rrBMe}rrrtrro

cpe71nurl MolyJrr, paccrorr[lirfl n 66;muryro cropoHy rr Br,rBBaJro 66;muryro Br,rrrr-
tryrocrb rlo Jryqy speHl{fl. Teu ue MeHee o6sncnrars Ery B];rrflHyroq,rF .u pallr4aJrr,-
110M IIanpABJreHI{I4 lIaJIIltIUeM I{OpIIIOpOB rIpOSpaq]rocTrr IIoTTTII Bo BCex cjryrrng,
cy[trecrBoRaHlrfl accoqnaqur)i, Han Dro cq[Taer Boponuon-Benr-nrvurnoB [23-
26 l, upe4craprflercfl HaM MarroBeporrrubrM.

129

Cas III

Cas IV

Cas I

Per

Aur

r\,Io n
I,lol
Ori

C[,IA

Cep lI

850

2000

2700

1750

1000

1:-100
/r80
4,50

1 200

800

2A0o
700

i 250
1050

1050
1250

1 100

600
1 900
2500

r 800

1000

930
,1150

11rio
1 440

2300
800

1200
I 200
fi50
750

I 300
550
400
500
770
tt80
680
(t00

1i 00
210
650

1000
ri5i)
5s0

1 100
i000
800

1 000
320
550

t i00
2600
i (00
i 200

-3r4
-2.0'o t

-3. B

-5.6
-2.8
-8 .0

-8.1
-5.3
-3.9
-7 .4
-5.9
-4.7
-7.1.
-5.7_r4

-0:8
-5.9
-3.1
-5.7
-ri.B
-o.t)
-lt.4
-2.9
-5.7
-6.5
-4.tr
-6.8
-6 .3

-4.t)
-5.4
-7 .,1

-5.5
-6.2
-4.5

li Per
7. Per
t{ 36
lr 38

Cnon;r.'Ipan.

IC 4996
Tr 37

llarv 21

Tr 21
IO 2t,02

ColI 377
x{ 11

O

BO
o
O
Il1
B8
R8
()
1l:l
0
o
IlI
BO
o



fleiicrnrllc.rrrr{o, HeTtoropLre accoquarlrl,r pacnoro}r{eHr,r n o6nacrsx c Be-
.lrlt.rtrrrori rorJrorr[errr.In, 6;nnanor,i rr cpeTllrcli flts pceri l'araHrr,rnu, a [Horlla r.{

rpcnr,rllrarorqel:i tanonyto. Hanpul,rep, B rraIIpanJrent4rr acrroquallrrir Cas II
Be,rrrrrurra Aph.:4.?0. Paccroflrrr.te 7Io c]rorrJrer{un NGC 7510 (nnpa Broii ac-
coqnarlrru), olpe,rteJrerrr{oe rraLrr,r, paBno 2600 uapccn, T. e, HaxoAurcFr B TccrroM

corracr.rlr c pe3)/nLrarou Au6apuSrlqssa [271.
Ilolnparqaacb cr:roRfl ri rronpocy o rropr{/Iopax npoaparruooru, neo6xollr,rMo

cltaSal'rr, qTo lr pacceflrrf{Lre cltorrJrel.rrrfl, 38e3/{r{ l} I{oToprJx IraxoflfrTcfr IIpaItTu.
tIecItII Ira oi[rrol,r paccTofl]Il{E7 orta3bIIraIoTCtr llEITfllryTDII{Ir R,qoJlr, Jryrla SpeHIrrI'

ecJrLI olpeJlenarb paccTofrH],rfl Iro IrE,qI,rBIrlIyaJrbIrlrvr 339;r[&I,r. Dra rlrrauyrocrt
JIeIrto o6bflcnnercfr nar{ oIUII6rralul,I Ha6rroAeHlrir, rar{ I{ peaJrr,I.ror? gucnepr:refr
a6corroturrx Bc.rrqr{rl BBeBA (-F01t5 rr;r O-B encl,u lJraBrroi,i [ocJ]e[onarcJrb-
nocur) AJrrr /IaHr{oIo cner{rpanbHol'o nollrrJracca.

Itpoue roro, lcJrelrctnne 6otruror o rranroua ltrrarpar{nrrr Peccena - fepu-
rxnpylrra AJrFr BricBA O-ll oruu6r{tr n oilpe:reireur,rl{ cneltrpaJrr,Horo r{Jracca

lpr,illo,rIfl1'H 6o"rrr,urnlr ourl6rtalr ]l a6corlorlIB]x DeJltrrlrrrrax, 1'. e. rr rr paccroFr-
IIITflX.

ll cnv.rae accorlrraqrrfi, Aocrr,rarou],rx paBMepon 200 rrapcerr, BErrFrHyrocrb
RIIOIL JIyTIa OItaifiCTCFI eIIIe SaMeTIICC.

I[oarouy, Ha ]ralr u3rJrfl,r(, IIJTFT yoraHoBJrenrrrr cylrlec?r;oBaHI{H O-acco-
qraqlrfi , HpoMe r{pr,rreprrrr paccrorrur,rrr neo6xoqnuo rcrroJrbBoBarr, rr Apyrrre
xalranrepncrrrr{tr BBeBI{, rro noroph]r,r Mo]nrro cy4rrrr, o6 mx npocrpaHcrnerluor)i
6nr.13oc'ru 1a reHer14rrecrror? csflan. I{ ranr,ru r{prrrep}rnr,r cJre]Iyer R trepByro oqe-
peilrr orrrecltr rysss6ls cxopocrr{ r.r cc6crsen}rr,re 11BrrneHlrfl BBeBI. ,[ra He-
(;rarlrro[aprrLrx Br]e3ll rrruoR WIl, Ile lr P Cyg RcJrelcrrul{e etqe 6o.ur,ruer"r lrerorr-
HoC'JllT lr paCCTotlI{Wftx OT],I XapaltTepIlCl'I,IItl{ AOJI}I{HLI llIl-paTb erqe 6Onr,UryIO

poJll.
Bce crtaganHoc lr,r[re B errle 6onrrucrt cretreur{ orrrocrlTcfl n A-accoqlraqranlrr

BC.ileiICTBr4e rpyAHOCl'lr lrx o6uapylneHrrflr o6yc;ronneunoii lruorrlrl{ trpr{arl{-

IIANII{ .

IJartor.rerl, cJrcAyer oT'Merr{rL peaJrr,HocrL rrpocrpa}IcrBerrIrLrx rpynrrlrpo-
Bort r-aJranrl{rrecHtrrx crtonner.rni,i, IloBr{o}nHo, 6oree o6ruup}Ihrx, rrcM accoqua-
qrrrr B cMl,rcJre Anr6apqylrnrra. Tartne rllyrirrrr rrMerorcfl R coBBe3AEfIx I{accno-
ucu, I{urfl, Jfe6e[s r.r r] rrcrroropr,rx i'Ill]rrnx irarrparJrel{Itnx. Bccr,nra rJeporlrIro,

Ta6unqa 2
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qTo Errr rpyflrlbr cr{orrJreHr4rt rrpeAcTaBJrfroT co6ort ysJIBr crrr4paJrbllhrx BeTBe It
Harrreft lananrraun.

B aaxrro,renrae ('ra6.n. 2) rrrr npranoAr4M crrrrcoH raJrax[uqecxux cxounenraft,

noropr,re Moryr 6r,rru n4panlu O-accouuaqrart, t. e. cBerl{Mocru xoroprrx 6onr-
iue-51,0. Cnexrpa,irsnbre r{rraccbr narorcfl no Ilyry [9] u Xaftr[opa [28].
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:\nrycr 27

Cenrn6pr I

Ceutn6pr' 2

Ceurn6pu 2

Cenra6pr 2

Cenrr6pr, 2

Cenrn6pr 4

Cenra6pr 4

Ceura6pr 5

Centa6pr 6

Cenra6ps 6

Cenrn6pr 7

2Lh52r.no

0 34.8

t9 18.8

21. 30.6

23 44.5

t9 56.5

22 5.4

018.2

21. 28.0

23 38.0

21. 21".0

Eara 1951 r.

249 IIse
207 Hedda
382 Dodona

o 150
o 157
c'1,02
c 152

zLh53T9
21. 58.4
22 4.3
23 8.6
23 1"0.4
23 22.5
23 29.2
23 38.9
23 8.5
23 1,0.4
23 22.4
23 29.2
23 38.9
20 31.3
20 4t.0
20 50.2
20 51.B
21. 3.3
22 3B-2
22 st .S
22 52.1
22 s2.6
22 55.0

22 s7.7
qq(ot

23 5.0
23 5.1
23 8.0
0 8.9
0 11.0
0 24.6
027.6
0 29.9
0 39.5

21 1.6.1.

21 22.4
21. 24.8
21. 43.4
23 30.0
23 55.3
0 28.6
0 38.6
0 57.4
L Ts.L

22 32.4
22 35.1.
22 42.3
22 48.8
22 49.8
22 54.4
22 55.7
22 56.2
23 1.0

23 3.9
23 4.8
0 6.9
0 8.3
0 22.4
0 26.2
027.0
0 37.5

22 41..9

-ty9 - L'

-0.2 - 2

-0.1 0

-8.1 -6.2
-J.l -o.+
-1.7 - I

o o t,

-a.o -Lo

-0.3 + 6
+1.1 + I

-14"38',
-18 36

-846+19 8
+17 52
+20 27
+19 7
+19 44
+19 B

+,1.7 52
+20 27
+19 6

+Ls 44

-1.4 3L

-16 55

-,j.7 '1.2

-15 58

-16 54

-820--11 36

-559-826-tt 18

-7 5

-850
-OJA-819
-656
-550+3 0
+2 5

+714
td d

+722
+911
-622+0I
-{56
-7 24

-16 52

-74 5t
+724
+9 7

+526
+124
- 421

-826
-2 8

-826
-646-739
-338
-139
-829
-715-s49
-11"0+ 232
+140
+7 4
+ 431
+727+9 s

-1.7 17

12m5
t1.9
12.4

o 153
o 150
c L51'
o L02
c '1.52
o 153

338 Budrosa
354 Eleonora
206 Flersilia
141 Lumen
243 Ida

o t54
209 Dido

o 155
1002 Olbersia

2BB Glauke
1120 Cannonia

o t5ti
o 157
o 158
o 159

l0L Helena
289 Nenelta
808 Nlerxia
295 Theresia

o 160
134 Sophrosyne
554 Peraga

o 161
c L62

444 GypLis
o 163

446 Rhadope
910 Anneliese
134 Sophrosyne
554 Peraga

o 764
736 Harvard
601 Nerthus

c 4.51t

236 Honoria
1002 Olbersia

o 155
1120 Cannonia

o L57
10 I{ygiea

o 158
o 159

101 I-IeIena
69 }lesperia

289 Nenetta
808 Merxia
295 Tlieresia

o 160
134 Sophrosyne
554 Peraga
255 Oppavia

12.1.
10. 6
12.1
10. 5
t3.4
12.3
tt.5
12.8
'/.,2.9
13.2
12.5
13.5
12.5
13.5
13.5
9.8

It.7
t3.l
12.9
t2.2
10. B

10.2
{3.5
13 .8
fi.1
13.5
tl.4
73.5
10. B

10.2
'1,2.5
11.3
12.0
12.3
t0.2
12.9
12.8
12.6
12.5
9.7

13.0
13.5
9.8

11.0
1r.7
t3.l
12.9
12.5
10.8
10.2
13.7

-2.4 - 4

-t.2 - 4
+2.4 +12
+1.0 +tt

-0.6 + 6

+0.9 +10

-7 .6 -27
+0.8 + 7

+8.5 +15

-1,6.1, -7',1.
-3.7 -35
-2.2 -12

0 +1

-2.5 - 4
+0.1 0

-,1,.L - 4
+2.3 +10
+1..3 +12

_0.4 + 4
+1.1 + e

+0.2 0
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Cen'rrr6pr, 7 | 21\2ttn't

Cenu6pr, 7

'Cenrn6pr, 7

,Ceurr6pr 8

Cerra6pr 8

Ceuta6pr 9

,CeIn'l6pr,

Cenrn6pr

Cen'rn6pr

,Certa6pr 27

CeuTn6pr,

ZJ DJ.J

20 25.2

22 30.0

0 41".3

19 6.4

20 1".7

21. 34.8

23 45.0

18 58.2

Lara 1951 r.

o 165
1132 Hollandia
501 Urhixidur

o 166
t Ceres

554 Peraga
c 164

L351 Uzbekistania
736 Harvartl

o 151
o L02
o L52
o 153
o 151t
o ltil

444 GypLis
1233 Kobresia? nfin 6

120 Lachesis
1005 Arago

682+ Hildburg
1159 Granada
514 Armida

L117 Reginita
s '1"67

289 Nenetta
808 Merxia
773 lrminl,raucl
408 Fama
712 Boliviana
957 Carnelia

1244 Deira
o 168

3,99 liersephonc
o 169

1101 Ur:Lixiilur
111',2 1tollandia
(i0t NerLhus
236 l:Ionolia

1002 Olbersia
209 ])ir1o

1120 Canlonia
a 757

10 II5rgiea
101 llclena
69 I:Iespcr:ia

1lllr, Soplrrosyne
713 Luscinia
55/t Peraga
,1i54 Peraga
2/+7 lluhratc

o 761t
o I70

135 llert,ha
61r Angelina

o t71.
1059 X,Iussorgskia

69 llesperia
o 1.72

1092 Lilium
586 Thehla

12196 1938 SAr
a 1.73

{20 Lachesis
1005 Arago

| *"'" I u"" | - | "-"
-LB 1.7

-1.7 3tj

-19 L

-22 4tj
+9 3
+6 0

+4JZ-Ft 4
+17 2L

+19 30

+18 26
+19 58
+16 I
-648
-231.
- 

,/ Jtl

-229
-oJ4-03ti*155
+ 417

-41.-1. t
+218
+130
+18 24
+22 1.1.

{21 1t7

+21 3
-123 42
+16 50
*18 31l

-16 illt

-17 56

-7ztj
-450
- 811

-t2 t7

-1,0 1,2

-4 8

- 316
+731.
4-10 lQ
+758
+758
*1.i1 3/t
rOta

+829r a OO

+919ro02

+053
-341+3 5

-1.20
-4 5

-127+056

-318

22h53ryg
22 57.0
22 57.1.
92 ),O

23 5.8
0 3ri.9
0 sti. iJ

I t .-,t

L 12.3.)ri:

23 17 .tr
zo ztt-o
ZJ JJ.IJ
23 39.8
21 14.1.
2L 22.8
21. 110.3

23 29.8
23 31.9
23 33.9
23 41..0
0 0.6
0 3.5
0 5.9
0 7.0
0 39.1
0 44.5
0 47.0
0 50.2
1 3.9
l. 8.7
t 18.6
1, 20.0

,, /-t,

AL 44.,).), q, r)

22 31.2

22 34.8
22 4).4,

22 4,3.2
22 4$.0
22 it1.8o 7.0
0 10.0
0 21.2
o 21.2
0 4,2 .8
0 44.6
0 57.4,
0 58.1
t 9.3

22 411.4
22 47.5
22 4,e.4
22 51..0
22 51.9
23 t.7
23 3.0
23 4.5
23 8.7
23 10.1

13.2
12.5
t2.2
1.3.7
13.5
1,0.2
1,2.5
1.3.7
11.3

13 .5
10.1.
13.5
tr.9
13. t
13.5
13.0
1.2.2
1.2.5
13.2
LL.7
1.3.L
1.2.4
t2.6
1.0.lt
t3 .0
13. B
13.2
13.0
1;:i . 0
12.2
L2.5
1"2.0
10.2
12.9
11 .5
1::i .0
13.5
o7

9.8
tt .0
11) .8
12.1
10.2
10.2
9.0

12.0
13.0
9.lt

10. 6
13.5
13.7
11.0
13.5
13.5
13.7
t3.2
13 .0
,t L.s
13. t
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+6710 +47'
+M.4 +1.50

-l-0.1
+1.1

+t
+8

-o.4
-0.4la

-5 .8

-0.7+2.8

-l .,1

+2.3

-25
-17
-5
-1.5
-55*,
+11

-11+tL

+1"0.2 +1.41
+5.5 +42

5.6

-2.6 - /.r,

-0.1 - L

-0./r * 4
+1.9 +10
+i.0 +10
+1.0 +10
+9.0 +146

-.1 
.(1

-8. t
-2.6

+0.4
*1 .lt

-ll. 
tr

0

-1..1+0.2
-8.8
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-0.4

-69_JJ

-JJ

-1.4
0
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+1
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Ceura6pr 29

Ceura6ps 29

Ceurn6pr 29

Cenrn6pr 30
Oxrr6pr I

Orrn6pr, I

Onrn6pr 2

Onra6pr 3

Onrx6pr 4

OHrn6pr 25

Oxra6pr 31

IJon6pr

Aara rsrt r. 
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lsh5Bm2

20 s8.4

22 43.2

0 56.5

L9 52.2

20 0.1

22 12.6

21 48.2

17 59.7

2:lhttTL
2:l 12.5
ZJ )D. I
0 2.4
0 4.i)
0 7.7
0 8.7
0 8.7
019.3
0 40.1
0 1t3.0
0 19.2
0 40.0
0 110.9

0 42.9
0 55.7
0 56.3
I 7.8
I 44.1

23 49.6
23 5r.r
0 3.5
012.2
t 6.1
,1 tc l

t 26.0
1 35.0
t 40.2
I 40.2
I 42.0
I 49.6
2 18.5
2 t9.3

, 90 ,

2 31.7
2 31.s
2 32.7
2 At.t
2 44.2

23 48.t
23 119.8

0 1.9
011.0
o 14.7
0 36.1t
0 38.6
0 51.3
0 5t.7
0 10.9
017.7
0 24.6
0 27.2
0 33.6
0 42.2
0 8.1
0 15.6
0 23.3
0 30.3
0 37.8

23 40.lt
2\ sX.l
2?) 59.7

13.0
13.5
13.0
t2.1
tI.5
l?).5

12.0
10.2
9.0

1.2.0
t0.2
9.0

12.7
12.0

,L).4

10.6
13.2
13.1
11.5
11.0
12.7
10. ri
12.7
13.6
13.0
12.9
13.5
12.9
11 .9
i3.6
10.9
12.0

13.5
10.5
12.7
tt.5

13.1
fl.5
ll.0
12.7
10.2
12.7
12.0
12.9
9.4

12.1)
70.4
12.8
13.5
13.0
l?r .lt
12.6
t0.4
12.8
13.0
13.4
tit.1,
Ll .7
72.",t
12.0

-516
-i.2
+1.7
-0. 5

-54'
-14

1159 Granada
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o 774
156 Xalthippe
131r Sophrosyne

o 775
o 176

713 Luscinia
551r Peraga
247 I,Irkrato

o Lh,4
551r Peraga
2/r7 Eultrate

a 7i7
o LC4
o 170

135 Ilertha
64 Angelina

897 Ll,sistrata
808 trterxia
289 Nenetta
295 Tlreresia

o 160
61r r\ngelina

1366 Piccolo
1328 Devota

o 178
7ll4 Benda

1358 1935 0B?
1539 19210 UB

73 I(lr tia
1152 Paivona
3il7 Devosa
631 Pliitlippina
356 Liguria

c 179
81 Terpsichora

795 Fini
389 Industria
013 Ginevra
808 llerxia
289 Nerretta
295 Thercsia

o 1(:0
554 Pelaga

o 177
o 761t.

o 170
135 llertha
/r08 irallra
712 Boliviana

o 7(t1t
c 177
o 170

399 l)p1'"3p1161i0
1r0S Farrra
712 Boliviana

o 7lj1+

o 170
399 Persepirone
808 trIerxia
289 Nenetta
727 T'abora
159 r\emilia

-7" 49',

-148+952
+13 5

+729
+947
+8 2

+10 28
+746
+13 51

+s44
+746
+13 5r
+5 0
+e44
+826
+815
+s12
+25 57

-15
-054+5lti
+028
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+12 5l
+13 35
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+12 17
+20 46
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+22 3t
+26 39
*20 StL
_Lr) 7

-27 15
+23 4

-r18
-LLO+5 5

+0 7

+720
+ 421.
+10 20
+826
+755
+16 5
+14 56
+12 6

+13 36
+8 0
+15 57
+t5 32
+l:i 39
+12 33
+757
+15 38

-341
-354

?DA

-18+4

| 12.4
20 38.9

+1.e +10
+1.1 + 7
+e.t +t47

+1.0 J- B
+9.0 +1.47

+0.4 + 5
+1.5 + I
+1.8 - I
+2.3 +10
-1.2 - 7
+1.2 +10

t-1.3 + B

+1.7 +16
-2.t -12
+1.7 +Is
+3.8 -32+11.8 +66
+1.0 + 7

-0.3 0
+6.1 +46
+1.1 - I
+2.6 +18

-2.0 -10
-2.5 -18

+2,2 +10
-1.3 - ri
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Hor6pr 1

Flon6pr I

Hox6pr I

o 160
712 Boliviana

a 1.61+

o 770
135 Ilcrtha
64 Angelina
58 Concordia

535 Moniague
783 Nora
11lr I(assandra
424 Cratia
287 Nepltthys

c 177
401r Arsinoi
111r Kassardra
424 Grtttia
447 Valentine

1355 1935 IrE
260 Flyberta

o t7ti
786 Bredichina
114 Kassaudra
421t Gratia

o 179
o 180

186 Bredicirina
260 llyberta
1187 Venel,ia

o 181
10110 Klumpkea
588 Achilles
793 Arizona
513 Centesima
100 llehate
628 Christine
51 Nemarrsa

7114 Aguniina
581 Taundonia
889 Ervnia

c lB2
11133 Geramtina

o 183
459 Signe

o 181r
1135 Colchis

17h59?7
20 21.1

22 37 .0

0 35.4

20 47 .6

22 57.0

I 5.3

20 27.e)

Qh 0?5
0 t5.2
0 23.2
0 30.0
0 30.2
0 41.3
3 49.5

1r 8.5
4 13.6
1r. I4.0
4 ls.0
4 15.8
4 29.7
413.5
4 r4.2
4 3s.5
4 lfi.4
4 50.0
4 1t9.1

4 50.5
3 53.0
J JJ.)
4 19.0
4 32.s

3 40.7
3 1t3,7

3 57.7
4 t9.0
5 25.0
5 29.7
5 39.1
5 4b.2
5 48.3
6 0.7
6 7.5
2 21.4
2 24.8
I 2t ,l

2 34.8
2 42.2
2 51 .B

+{3 28
+12 37
ttJt
+6 2

+ti27
+12 42
+14 33
+556
+13 58

+11 40
*/r38
+t4 47
+10 10

+13 58

+lt 40
+20 3l
ilt+ 23
+14 7

+16 16
-t14 5

+12 28
+11. 26
+11 B

+t2 49
+14 2

+13 6

+s4r
+34 54
+37 6

+33 19

434 34
+923
+16 16
+12 53
+718
+13 48
+12 ri
+It 7

+24 13
+29 I
+25 19

+22 25
+23 24

{3.0
10.4
13.0
12.7
9.lt

i0.6
1:l .9
11 .9
13.0
11.0
12.2
t0 .9
13.4
12.0
11.0
4)'
11.9
'1J.4
13.0
1,2.5
12.5
11.0
,1,2.2

13.0
12.7
12.5
12.0
11.0
13.0
13.0
13.7
12.4
12.0
12.:l

t1 .5
13.7
13.3
ll.9
12.0
1?,.2
13.5
11.8
1.1- /
4.) Q

+0.4 + 7

-4.2 -14+0.7 +tt
-3.9 - 6

-4.6 -14_1..4 + L

+0.2 + t

I-Ior6pr 2

Hon6pr 25

Hon6pr 25

Hon6pr 26

IIon6pr 28

+3.0 - (

-4.7 -14
-1.2 + t
+3.2 +17
-0.5 + 4

-5.0 -16
-1.2 0

-1..2 - S

+2.1 + 3
+2.2 + 7

-16.3 -14+0.4 0

-0.4 +10
-1.1 -2+6.5 +1.4

-0.4 -5
-0.1 -2+3.2 +7
-8 .5 -39+7.t +1.5

-0.2 + 2

-1..7 - 3

+2.0 +10
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AI{AAET,III ,g II:\VIT CCCP
II BB E CTT4fr. ItP bI M CIT Ofi AC TP O OI4 3 IIqECIT O fi O BCEP BA T OPfiVT

ToM VUI, 1952 r.

HABJIIOIEHIIfl HA CIIET(TPOIEJIIIOCKOIIE B 1950 r.

I. C. fr.oaruo6-Xorto0wi,ctb Z. "U. Hcruapooa, C. B. Ilutee,wmep,
B. B. Cyuamoaa u B. JI. Xoo,coaa

B orofi pa6ore Aarrr,I peayJrBrarrr ua6rrogeurfi ua cnexrporeJrr4ocr{orre B 1g50 r.

Ha6nrcAeslrr trporrBBo/ttrJIrrcL Ha crarrAaprnoM cfier{rporeJruocxotre Xafla.
Ocuonurre xapanrepucrlrltl( [rrcrpyMegra [ar-r6r B pa6orax Illauomnznosofi
[tJ z Cenepsoro [2],

B orseruor.r roly 6rrro 2!5 ar'eirc Ha6JrroAeuzrun Coruqa. B pa6oretrpuHz-
Marn yqacrue: B. B. Cyxanona (90 ua6nroAeutrft ) ; \4. tr4. HasapoBa (4g nadnrofie-
nnfi); C. B. fluxenruep (22 na6rrogenrg); g. JI. Xoxnoaa (37 na6nrogeuufi)
u I'. C. tr{sauos-Xonogunft (17 na6;rro4euur?).

Ha6rrogeuzfl rrpoBol{r[Jrvct B trvwur Ho u cocroflJrtr B:
1) aapzconxe cBerJrblx (rrortxyron r[ BoJronou z oqeHxe qr{c.rra tr trrrreuctrBHo-

creft mx;
2) perucrpaqnu uaneprxeurft;
3)oupegeneurra rennorpa{rqecHtrx noop4trHar xpouoc{epnr,rx o6pa-

sonanuit.
B ra6;rr. I r,r 2 flaurr orleultrr qracila lr trrrrerrcuBuocrefi cBerJrrrx $noxyn.non

tr BoJronou ua namgrrft gerlr ua6nroqenufr. Haxgorr.ry Mecrrqy coorBercrBvror
4na cro,n6ua: uepnrrft Aaer orIeHHr t[,noHHynoB r{Jrr{ BoJronou Xns Bcero Aucxa,
a nropoii AJIfl rleHTpa.Tlrnori aonrr. Orleur{u qr{cJra tr rrrreEctrBuocreii oBerJrrJx

{,noxHynoe rr BoJrcrnoH [eJrarrlcb IIo crarrAaprH],rM ctreT(rporeJrrorpaMMaM tro
5-6annuof,r [Ixa,rre, rtpuqeM orIeHHa 0 coornercr:BoRaJra rrolrrroMy orcyrcrBtrro
lfnoxxynon, a orIeEHa 5 - zx Mancr(Marrbr{oMy rrtrcJTy. Oruerna : yxaarrBaer
Ha lreyBepeuuocrb orIeHHZ B cBrau c trJroxtrMr4 ycnoBEEMtr na6nrogenrft.

B ra6n. 3 ,uan clrrcofi laBep)fierruit. Oueunz MorqEocrtr raanepmeazfi 4e-
JraJrucb uo 3-6alrnoli mnale. flog iuoquocrr,ro rroApaayMeBaJrocb cyMMapEoe

;lertcr:slle qnyx {anropoB: flpTrocrr{ tr paaMepoB rrBBepffiennn. OrlenHa 6arroM
1 coorsercrBonaJra cla6ouy [aBep]r{eHtrror a orIeHHa 3 - zcHnroqtrrerr,Eo
c[JrrrroM'y'. Mouenrrr BpeMerru BeBAe I{aHEr tro BceMtrpuoMy BpeMerrn. }Itzp-
uuru urpr{roM HarerrararrBl [eficrBureJrbHhre MoMeHTET rraqaJra trJrE HoHqa rB-
Bep)fieutrr. Ilplr6numeuHbre Hoop4rduarbr trBBepfireuul,{ qaEEr B crcreue f(ap-
ptrrrrToHa.
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9 q.05 n. 9q.33u.

Moq-
HOCTb flpnlreya uor

flpxar leraJrr,

,(ne aprue rouxa

,(re apxae rovxu
flpxaa Aerarrb

flpnaa roqfia tr BoJronuo
Hecnoarno Epntrx [erarrefi
flpxaa rouxa
flprue geranz c.. BoJrotruu-
crorr crpyRrypor4

flpxan AeraJrr,
flpnax rouna

flproe aonoru{o Me)r{[y trflr-
HAMtr

Spyurznnni upory6epaueq

flpxar geraru
flpnan touxa

Spynrznnurri rpory6epauerq
To xe

))))

flpnaa rouxa
Hecxonrxo ,rprtrx roqex

z ?fiuJron none6nlorqetca
U IITEECUBIIOCTtr

Flecxoarxo trocJreAoBareJrr,-
HO BCtrbrxzBarorrlzx opy[_
rutsHbrx nporv0epaErIeB.
Illupora AaHa cpeAtrrff

flpxax rouxa
flpnar 1eraJrh onoJro tso-

JIOftEA
Ilyarczpyroqafl rorrr{a
llyrrczpyrorqafl roqxa,
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I{oppefirop B. T. Manapoa

*

PI4CO AH, CCCP N! 5138. JI-03099. I4arar. Ne 3616,

THr. aaHas Ni 392. IIoIn. ft nes. 11IVII 1952 r.
oopMar 6yM. 70X108r/r". Byu. r. 4,63, [es. r. 12,67.+15 Brrreer(

Vc.-fiBAar. Jr. ll,2+ 1,3 BHJreeH. Trpax 2000.

2-q run. I{agarelr,crna AHa[eMuI.I Hayft CCCP
' Mocfiaa, Itry6llncxufi nep., n. l0



OI]ETIATT(I4

cmp. Cmpora
I

HaneqamdHo | ftoncrcuo 6wma
I

118

133

1.34

137

137

140

141.

1.41

(5 cs.

t cs.

2 ctr.

25 ca.

29 cs.

26 cs,

15 cs.

20 cn.

27/rX

Aar
r0 25.8

-8.4
-0. 3

-27 1.5

+3.0
186

28/tX

,(,ara 1951 r.

t9 25.8

84

+0.3

+27 15

+0.3
786

zsn. Itpr,rucxoit acrpo0r.rs. oocepBar., r. VIII


