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OMemeHHH z? ̂ IQrSO MOSeT •npHBO.ltHTL

no TOMCOHOBCKOI^ paccefflffiass H
, BostHHKaioqHx B nepno^, peKbMdmaipa
^To j^BHSeHHHi : -CBHsaiiiHHe; c;-B03.

TZ B drpjn>iflax .MacfflTadax npii ^^lOi-IS, npH3o,iiHT K

B

V 'Seconffaiy heating aind ionization of the
at redshifts ^•-'10r3P coiild lead;to the large ibptleai
of the Universe for Thomson e;cattering,,-and could smooth iho

. . - • • . - • • - . ' • ' ;•• :'-' :•• ' • - . " . - / . ••.,•.•.-.,- '.- - ' .~T;-:.; - • • • ; - . " • • - • " : • - -V. .-- '

.primordial fluctuationsV :f prmed :at ̂ —' 1500, It is shorn that
the gas motions connected''{witĥ  the large scale density per*- ;
: turbations ;at: ̂ r-̂ .I.Qf-1-5 ;;:mufiit lead to" the; generation of s<9-:
oondary fluctuations of.'••'.ixdJero'wave ;background!«̂  "̂ v̂contrl- ;
bution of the rich clusters of galaxies and young galaxies %;
to the fluctuations of raicrpvmye background is also estima- ;



CorjiacHo coBpeweHHHM npeflCTaBJieHfWM EadjramaeMHe-f "- ' . •'

; "cKomieHEH raJiaKTHK odpasoBaJiHCB B peayjEbTa-xe pocTa Ma-

mx. BOSMymeHHft HJIOTHOCTH H CKOPOCTH semecTBa BO BceoieHHOfl, cy-

Ha pannax cTajriiax ee pacmnpeHfla.' BsaHMOfleilcTBiie

^yiqeHiiii o pejiHKTOBHM H3JiyHeHH8M B gnoxy peKOMdHHa!TT" .

BO BcejieHHoS: (Kpacnoe cwemeHae •?•— 1500) JCOJDKHO npn-

BO.HHTL K ' MejuKOMacuiTadHHM ^JiyKTyaLiHflM yrjiosoro pacnpe.nejieHiw.pe-

jiHKTOBpro H3JiyT-ieHaH (CHJIK, 1967). PacneTH B MoflejMx. aj^aacJaTHHec

KHX E SHTPOHEHKHX B03MymeHHK IIJIOTHOCTH, : lIpQBefleHHHe...C_^.HeT.OM.- -

neMTHOBeHHOCTK peKOMdHHamm (CsoiiaeB, SejiB^oBH1!, 1970 » ILadJic

H. 10, 1970, AopooiKeEHM B'flipvES??) npe.ncKasHBaioT nepBHi9HHe- $nyK-

TyauHH pe^mi^TOBoro HSJiy^eHaa , KOTOpue Jieaa? na npe^ejie BOSMOS-

HocTea 9KonepHMeHTajiLH6a-npOBepkH* ilocjie^Hiie peayjiBTaTH Ilapmic-

Koro (1976) HaKJia^HBaBT cy^ecTBeHHHe orpaHHHemia na

KHG Mo^ejin. BExpesaH MbflejiL (llHC5HcoB H OsepnoH, .1969)

fl" a

B CBH3H c STUM B jn-iTepaxype Heo^oKpaTHO

(cM.-3ejii>floBire,_' CDHSIBB,'. I967)_ . V..- _.^. "na. ojie/icyomyk) BOSMOHHOCTB oc-

iifcix $JiyKTyau;Hfi. TtocJie peKOMdKHamiTi BoaopoAa BO

t ( ^ -^ 1500) B Kaicoii-To MOMSHT ^ ^ 3.5 npcusonwa

aaH HepaBHOsecfiaa noH-visamis MesraJiSitTiiHecKor.o rasa '.( MET).

dojiBinoia 'onTH^ecxoS TOJiiae 3Toro rasa no TowcoHOBCKOMy pac-

1
V



. • ' -* . .
. • . . -: '•"'•' '-""•• • - • • •

6mm saMtraaTses, '-a HX aMEJHMpy&a yisesBniaeTca KSJK ••€

BO3MQHHOCTB sHa^TejiBHoro dcjiadJieHHfl nepsHHHHx <£>iyKTyaimii i
' • • • ' . - ' • • ' . ' " . ; . - • - */•£

cep&esHo '.paccuaTpHsa'TL lase Teopan npoHcxos^eHHa raj
" ' * "**

B nepjios peKOMdjiHaaHH K

5 :J : • ' •> BgiMaH (1966) dtm nepsEM, KTO oTMeTiur, ^ro K paHHefi ??^

cTenemi HOHHsaiyiH MOSST HPHBO^HTB ^OTOHO-

H3Jiy^eHHeM MOJIO^HX rajiaKTHK, KBasapos

H irpc>TOCKoiiJieHH]H rajiaKTHK. IIoc^ejctyioiiiHe pacnera H OUGHKH (Aponc,

, 1972, :CK)HHeB H Se^iB^OBHq, 197 )̂ Jtopomewn H Ulaima-

1975," Osepnol H ^epHOMopsHK, 1976, CwimeB, 1976) noKasa-

odecneiHTB do^BmyK) onTHqecKyio TOJimy no paoceHHHB <E'>

HO B npHHimne , MO?KHO . Ara aToro rpedy GTCH, Hanpa-

HTOdH;.:MOJIO^He raJraKTHKH HMGJm CBeMMOCTB #0 10 -flO •3'$T/C
• •"'" ' ' • ' - ' • . • : . ' * . . . o . ' • • ' • ••"' •

JpianasoHe 500 < yX < 912 A B Teqemie IO°.jieT.

;v HpHMeM, ,HTO BTOpHHHOa HOHMSaimfl "MTT npHBO^HT K dOJEbHlHM

» H pacc^HTaeM "BTopHHHHe". (JmyKTyaipm pejiHKTOBoro

.;B03HHKaiQ!Iiae H3-33 2f5a?IHX BOSNjymeHHS CKOpOCTH .HBHS6HHH

. H8 CTSISHH BTOlpHHHOrO p33 OrpSEa . 3TH CKOpOCTH eCTGCTBeHHHM Od-

pasoM CBH33HH o MajjHi>M Bpsi^yiueHiaHLfifi HJIOTHOCTH dojiBuioro

KOTdpHe eiue He ycnejna np?BecTn K

saHHHX odieKTQB. && yupdiiieHHH pacneTOB npaweM, ^TO ocnoBHaa

BemecTBa BO BcejieHHOfi npja ? ">' 7 (odJiacTB c ^ < 7,
:dy,i;eT noKasakd Ease', #aeT Majmfi BRJIS^ BO $JiyKTyaaHii) :iaxo- •

;j0ajiac£ B BHfle MET. Ope^am njioTHocTt BemecTBa BO BcejieHHoS f-

.;i5y4eM xapaKTepasoBaTB napaMGTpoM JX— X^ ~TJ^~ » r^e // .= :

x.-. - - v . . : ; . ; . . . . . •'-.-• . • ^-t- *'"* *:'.
ss;._50i^ "kM/CvjMnc _•*. coBpeMeHHoe sHa^eHHe nocTOHHHOM Xaddjia.

; :-: ;-/: :;; r- -. Hiaae dy^er nonasaHo, ^TO KpynHOMacuiTadHHe js&ymQtwn.

V^OJEKHH npHBO.^HTB K B03HHKHOB6HHIO SaMCTEKX .^JiyKTyaUHH ' H3
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_i_ •' • • '•'••'

8Toli c3ra^2Ha
: .By^eM nasHEaT

Biopi^oro pasorpeBa ^

B03HHKajratHx B.nepHOfl peKor^HHanaa ( £"^1500). B aamno^enHH dy-
o" "

CH &nyKTyamm $oHa, CBasaHHtie c B3BeCTHHBflH THnawa
- •, • i

: cKoiuieHHflMH^raJiaKTHK, pajiHOHCTOHHHKaMH H MOJIO.HHMH ra- i

. OrMeTHivi, HTO CioHHeB H SejiBflOBH^ (1970) a CHJIK (1974) i

flpyrae HCTO^KHKH BTOPH^HHX

. GBflsaHHHe o TJacceaHHeM Ha XEmywxca.

ClOHHeB H SeJIB^OBKH (1970) OdpaTHJDI BHUMaHHe H3 TO,

pacceaHHe C^OTOHOB Ha flBHacymnxcfl 3JieKTpoHax (^BHseHne OBHsaHo c

IMOTHOCTH) npHBO^HT B c&ny j^oruiep-3$d)eKTa K HS

$OTOHOB H TeMiepaTypH pejDHKTOBoro H3JiyqeHiifl

T _
r ~

npoenmiH CKOPOCTH na HanpaBJiemie

Tcunna BcejieHHofi no TOMOHOBCKO% pacceHHHio,

.
y^HTHBaei ocjiadJiemie ^JiyKTyaiiHfi H3-sa noojie-

«, GJie^yn CroHfleBy H SejEbfloBurcy (1970), BOS-

IDIOTHOCTH H CBH33HHHe 0 HHMH OKOpOCTJH BeilieCTBa B

HHTerpaJioB ^y^E.e ' . '' - ^ ' , -;- -
• «•-»-» .y.' > -' ••_+'' f -* *^



despasMepHya nepeMeHHyw £ onpejtejiHM KSK

rtK = J

.v HanoMHHM, ^ro c6H3HHecKaa Koop^snaTa A—
• ' * ' • ' '. .

IIpn TaKOM onpe^ejiemiH ^ BCWiHOBoe

p He saBHGJiT OT •£ . Onpe^ejiHM waccy soswiyEieHHfl HJIOTHOCTH^

Kan 'wsiGcy saKJiKjtieHHyK) B npe^e^ax c$epH c pa^HycoM B ncwioBEHy

flJDIHH BOJIHH ; • :- ' : ' ' • ' . • • . ' • • • ' ' : . '

.to J,

KaK H3B6CTHO, H3 CT3JIHH paCD3HpeHHH HOCWie p6KOM(3HHaitHH

H aHTporiHSHHe Bosi^ymeHHH HHOTEOCTII pacTy'j? no saKony
*~
T"-:fl6 Tex nop.noKa J7.2?- > I.'.Jink npocroTH
-& . fj - .

JPIH cjiynafl ( SL =1). Mcnojn»3yfl ypaBHeime H
'•'- - .- ' ' 'TH

./T-, - ne saBHCiiT oT'speMeHH H xapaKTepHsyer. cneKTp BOS-

B (I) snaneHpH u us (2) H



'V

Bo BHyTpeHHeM'HHTerpajie J" y.noo'HO nepefiia K nepeaieHHoa v'-.;==• V
' ' . . . - . • • • " " ' . . • - • ; • - ' . r - . ' . - • ' " . . , - . . . . ' . ' ' V . - - • • • , ' . - ' • • : VH-? :•'.-\

n OLjeHHTB ero MBTO^QM nepeBaJia, yHHTHBan, ^To HHTerpaJi• . * . . . * v . , *

f c • : . . . , .

^^/-^•^(^^ *'"f->m
\Zi*&' &?*?* ' • • ' • / —£1 -̂' '

-*' 'Af>/- Jt - ^ -̂̂ - + Lf>/*d / / fssf/<? -̂ ^^ •
*?/••/ /^» x -̂> .̂ ^^ <

TenepB MOSHO npoBecTH ycpeaneime no yrjiy ^ H no ^aae (Tpe-
:;B SKcnoHeHTe) ; r : : • • ? - /

no yrJiy .^y Jierno BH^Hc^HeTca; npn

' • ? • _ . . - - - • •
« 3 HMeeM -i^ ~ 'v'-s— •

'
floJiyiaeM B npg^ejie Majiax '.Maco />-// > > 27'"

' ' • - • ' ' " • - ' • • " " • • ' • ; ' ' - • -

Jri5 ^e-* ( Af -, °
. ̂ iPT^ J 7^ " .



. . . . . , . . . . . . .

B npeflejie doJiiLjnHxii^cc ",, M ̂ lO^fM^. CpasHHsaa c HOPMHPOBKOH

(5) k npe^ojiaraa, HTO / mweeT MaKcai^yM npa />

COOTBeTCTB8HHO B OdttaCTE M3JIHX H dOJILHIHr H »

, a *^7 - JiHdo cooTBeTcisyeT coBpeM6HHo2 cues-'l

K6 B03B^meHHS IMOTHOCTZ B flaHHOM MaCfflTatfe, JffldO paBHO 1+ ^
J»

r,se ^, cooTBercTByeT MOMeniy QdpasoBaniifl odteKTos flan-

nog laaccs. PpoMaflHaa wacoa ICr2!̂  npHBO^ETCH jaunt
t

j nepeas H3 ̂ opi^Ji (8) sepna B odJiacTH

Maco,= cooTBercTByioiiiEix ̂ ^ cKomieHHHM ranaKTHK. Hojiy^eHHtig OT-

coBHa^aeT c peayjitTaTo^noJiy^eHHHM CioHHeBHWi
• ' • • • : - ' * • ' . ' • . • ' • - . ' • . • ' .

(1970) wui nepsH^HHX $JiyKTyaiiHt. H.B TOM,.H B .
caynae $jiyKTyauHH 3$$eKTHBHO BosHHKaroT B sone ,c 2^^ I,

npn BTopaqnoM pasorpese aia sona BiuroHaeT B cedn doii

Maccy, ^ro HPHBOJCHT K cymecTBenHOMy ocjiadjieHM) $nykTyaipiii.
•''-' >J ' •"- ' • • ' • - ' - - : -cneKTpe Boa^menHH OJIOTHOCTH Bnua-;.--^ -v/> ^ /$ < f< P&

cneKipa

naacc , H <rr-> -r..yP*^ -,
' • " • - '"-" " • • - • - " " - - " - " " . ' •

fl^Kr^ ^1 . SjjecL £ - yr.cwi, cooTBeTOTByBDipi^
' - • ' " • ' • , - " ' ' - " ; • ' - ' . -

c flanHHM p ^;:>ViQa./ -/^'. = - II u" ""."""'•• ''
dee BHBO^a pesyJCbTaT 'pacneTa AIW npoHs-

Boaifloro fL \ flpa Bcex ^ > ̂ 1 B apne ?'^- I HMeeM

C M3JIOS r.IWOTHOOTBD

BO BcaieHHOg.MOHHo npenedpe^B . flpa STOM pacneT
' . ' " • - - - • ' " ; '

OKasHBaeTCH Bectwa npocTHM. §opi^yjiK (8) ocTaaTos B cmie,

TTOJIBKO no«, /la cjie^y ei iioHawaTB - « -7 , a no,n -£^/ jmdo' '



Hue <£aKTopa r-r- rpydo yniTHBaeT TOT

-r POCT
. - - , ; ^ ^

(CM., HanpHMep, CtoHaeB^I97I) e YrjioBoS MacniTad , ,

waccof BoswymeHHt, Bejm^HHoS - f^_< H cwiado
"

BMeew ^J « 10 x

Bmcpe.BHe CKOPOCTH. CKOPOCTH BHxpeBux ^BHseBî  yjaeHBinaBTca B
• " * » » * •

paciQHpeHHa BcejieHHofi ^ ^ ̂  (£+£) 4 r^e ̂  - cospe-

a^emia CKOPOCTH. Biopoe oTJuraae OT o

(cooTBeTCTByroinHx aflBtadaTH^ecKHM H aHTponaaHHM

HHSM IMOTHOCTH) CBHsano c nonepe^HociBK) B^xpesux .HBHseHM: noa-

(7) npa J7- » I r npaodpeTaeT

odpasoM

BSHB MeTOfloss nepesajia BHyTpemoiS HHTerpaJi H nposeaa yc

no ft , nojtyHHM B npe^ejie wajiHx Mace M < Kr%0 s ?_Stf. >>

npe^ejie dojn>raax Mace " M > ICr^M . &I.HHO, '^ro .uase npH0

,> JIHHHH BTopHHHdro pasorpesS

na BSxpeBue cKopocTa ';.-$'; -i56JibiaK : B/tacmTadax>



H sa ©seK^p neps^sol TypdyjcesTiHOGTiu fas,

B Macnrrade M~IO- M npa JQ- =1

BsxpeBot GsopocTia eocTaraaio da TpeTB OT xad-

CKOpOCTH B TOM ~ — "
' • ' • » ' "

— , ~ ' " • • ' • ' TO

s': J- //5--2 B yr^OBot naiase <9- 4°* J^QT orzspwa SL OT
'"- / ' • •

K SQaB&eHHD.B H|©]BOM "QaCTfl $0pj^?jl (10) '

OT

CaEca M BoaB&a* CaKC H BojaS (1967)

H0 EJIOTHOGTH H CKOpoGfa HQ pesaKTOBoe ssjayHCHae B

OTO. HBISTOHOBGKafl TpaKTOBKa paCCMOTpeEHeX EMM 3^6KTOB

:Ha 3ejcb.noBHHeM a HGBHKOBHM (1975). Ups. y\«C6 H pesKofi rpa-

HHD[e, BH^HMOCTH (fflMpHHa rpaHJ0i|a MHoro MeHBDie y^ ) B asoweHT 7:

•3TOT pesy^DbTaT ncw^HeH J^HH ojpiofi : as BCXHH B HHierpaJie Sypsej /^~

neKyjiflpiEiOM CKopocTE Ha ^yi apeHUH, Y - noTeHimaJi

; t^"-' COBpe'MeHHHfi MOM6HT BpeMBHH. HepBHfl 1tJJieH B (II)
:cooTBeTCTByeiT ionjiep-s$d^KTy H nosBoafleT oaeHHBaTB CKOPOCTH B

$aiyKTyaijHH) H 7^ (cKopocTB

oTHocHTanobHo pejiHKTOBoro HSJiy^eaHH, 24- nacoBaa

, BTopojS HJiea oifflCHBaeT ^HCTO rpaBHTai^HOHHoe

A
. . . . . . . . - - . . . _ .

. , : ^ <f-.c t BTOpofi qjiea Bcer^a MeHBtne nepso-

- B djuy^ae peKOMdHHaijHH BQitopo^a BO BcejienHOH

peKOMdHHaiiHE) KOSHO - citfflTaT£ ?>iTHOBeHiioH jiHfflB npK paccMOTpe-
- - . , ' • " • . - . ' - • ' " • • • . ' " • " • : . " - : ' - j " T C ' • • • •

1 V-.'HHH KpynHOMacniTadBHX msMgineHssyL M>010 M (Ctoaqes,



II
1970) . B weHLuMx Maumi'aOax 3$$eKT Canoa & boj&fya peano yMeHB-

ffiaeTCH H3-3a HeMTHOSeHHOCTH peKOMdHHamili. To^HO T8K Z6 H6JIB3H

CHHT3TB pesKo^ H rpaHimy 2^.~ I npH BTOPHHHOH noHH3auan» B

STOM cjiy-iae fljw no^eHunasBHKx jtBHxaHHii a$$eKT CaKca H Bojn4ia

KOTopan B npe^ejie ^OJIBIIMX Mace (Kor.ua peKowidHHarcHD MCSKHO

MTHOBeHHoii) CBO,HHTCH K (II)'. ilepsoe GJiaraeMoe B npaBofi

(12) Jieri<o HHTerpupyeTCH no

Tan Kan 'X {{;-* O) -^ o,x=> , TO nepsaft ^nea B npaBoft

3TOM ^opj^yjiH onacLiBaeT 24- HacosyB aaflsoTpoitHD, a BTopoS, o^re—

cooTBexcTEyeT a^cJsKTy j^cceHHiia sa aaeRTpoaax, oimcaH-

BHiue. EGJIH ynecTB CBHSB &BSJQ? noreimHaJiOM H B03Myme-

HHHMH HJIOTHOCTH cjieAyK>iqyi3 S3 HyacccHa

B BHfle HHTerpaJia

Ilocjie 3Toro jierKo oaennTB

(12). IIpH J2. =-

B BToporo HJiena B npa—

HHTerpaoi B (13) saMeHc-ii nepeMeHHOfl JZ-L—^. ]/ H HH-
y."Ly&

no HacTHM «npKBOfflaTCH K (Jopwe, y^o<JHoft ATM BLRHC-

H3Jio«eHHHM BHtne



cnpasa oimcHBaeT BJoa^HHe JioKajiLHoro rpaBHTaiJ[HOHHoro
-> ' " ' " ' • - ' " - • " - ' - • " • ' ' • "'.' : ' ' '•'"' ' • ' - ' ' : : - ' : ' - ' ' : - ; ' • • •• - : - ' ' . • • ' • \ ' - " : - V

? , a ;BTOpOM>- BKJia^ ^ 30-

o ;.'iTr^:I/"£^^

;yrJiaM, ' ' ' ' '

.
^ p j iacTH " MSIJIHX H <5bjrbliDax wacc.Bn.nHC), HTO B ^

B03i^yn[eHH0 H Viiajrax-. Mace 3$$eKTH pacceHHaa H Canca

; H : Bojtt&$a flaK)T; cpaBHHMHM BKJia^ B MejiKOMactuTadHHe ^nyKTyaiyaii.B od-

6oJDE>UiHx Mace flOMHHHpyeT • 3S$eKT CaKca a BojiB^a .IIpaBe^eM -:•- u

npHMep ^Jia cjiy^a •'•' J2-" =1 .ilpe^nojibaiiM, HTO .odteKTH c wac-^
• , - : v . ; . . : v . ' - / ' : : ' - ! ^ - - - - : V ' " - 1 ' ^ . - . - •;;:,••. '-"-;. ^ - ; - . / -^ . :^ ; - . j 5 • . - • ; : ; , ; • • • . - - • - • . - - ; • . ' , - .
. COH nppjmKa waccH CKdiiJieHim KoMa • M 2, 6 »IO MiotfpasoBaJiHCB npa
•.;'"v\; - ' • • , / ' • • . '"': CT~ " . ' . . " • - ' ";C' ••••: • ' :"''' ' ' : ' . . ' • • - - • " . . ' - ' • . ' ' • ' • ' / •• ' : ' ' . ' •• . " - \ •• .
^ =5,Tpr^a<(-^- 2»IO"r"B MaciflTabe ^ ^ 18. STO ana^eiMe cpaBHH-

^MO c pesyjiijTaajoM.nojiy^eHHHM jt&a nepsHwix c^iyKTyaAHilCCioHHeB, :

: 3e^^OBHH;I97p):.TaKTO qdpasoM, jiase npa HajiEram MBTopHHHoro"pa-

: :.3OrpeBa .wai^eHHfl semecTBa npHBo,nfl[T K .

' tyiaeffiLfi ;B do^iDHx ^acfflTadaxvTaK^,^aK H B

ya^t)HadM^eHHH Moi'yT

dojiBH3EK\MactiiTa(5oB; H no^BiiwaMo^ npOTHBopeqaT
' • • • - - . • : •'••'•• " - ' , . ;:-: y , • ' . • ' ' " • • • ' ' /a " ' ' . ' : • * • ' . • ' • • • • : • • . • • • ' • , • • - ' • • " • " ' • • • • . . ' . • -
B03^yiiieHH2 7^^/^ : c /^ ; <f, ; ; I. ; . - . • ; . ' . ; . . -

HadJiiQgaeMie odteKTH Kakl HCToqiiiffiH gyiyKTyaiiHa. IOHT etp ;H donnes -

|I969 ) noKasaJiH , •qro Ha djpo^a eivme : na • J^DIHHHX paitHOBO Jmax ( ^ : = ;
- . / ' •- : . ' . • ' •• ;•- V1" • • ' ' : , • • ' • " - - • . " ' . - ' • ' - " ' ' » • •''•'"'' ">• ' '•" •• ' - ' ; : " ' "•'• • ' • • • • " " • : ". ' • ' ' " - . " ' ' •• . • • - . . ' ' . - o' • - • :
=s75cM/H Bpme;!tmHe B KaTajiora . paflHOHdTo^HHKH ^OJISHH HPHBOJ^HTB K 3 a-

" B

BKJiafl BO ^KTyaiiSffl flaiOT KCTO^HHKK/IDIOTHOCTB KOTOpHX

o:nnpr4y HCToqHHKy na OTarparviMje. qyBCTBETejLbHocTa Te-

c -. HJIPO'KHMH'

raJaKTHK. (CiOHfleB,3e.jiB.iilPBHH,I9720)npKa3ajni,



. . .. -
mmme ropEHero MexraJtsKTmeGKoro rasa B oorarax

rana KOMH,- HadjmgaeMoro no ero peHTfeHOBCKd^

npHBojCHTB BCjre^ccTBiie icoMiiTOHHaaiipafl K ymm>aieHffl)./

f TeMiepaTyjJH pejrMKTOBoro Jisjty^eHHH s mnpamessm'Ha' ' '

He OT : Kofopow

CKomreiws. H upocTpaHCTBeHHyii) IIJIOTHOCTB
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^5 °IO"* MncTr HX pa^nyc

cKoiuieHHH odpas OBa^HCi npn : ̂  = 4 jrerKO

JTO HX na

.̂.1 Mno

cpe#Hee

£$*«/*'

H J2L = I 5*10 , yiuroBOM paswejp

B..cpe^Hew Ha &-*&££ •:£,•*«>' > H C3ie#yeT pKn;z[aT£
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"~X ^ Z f'-^-J^W »' CBSSaHHHX CO CKOJI5eHHHf4H, KOTO-
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pne WH He B COCTOHHHJH HadjrswaTB coBpfiftieHHHRiH iweTo^a^*/BjEtzt -;

or < HCCH: $OH npaxo^HT B anreHHy c dojiBuioi! iwo-

•if a Hf-iTeHCHBHcTii Ha
,̂_

fi . $jiyj<ryaiyiH B

pa^HOTejiecKona nonajtae? B cpe^eM OJG[HO CKOH-

(TO GCTB, TO HST). Jlpa ~& - O.I n ^ =4 no^iaeM ^ =1

= 3,^ - IlV/£= I,5*IO-5., " - . , '
• " * • • ' . . / . ^ ' '

ra^gKTHKH TaK-se woryi npHBo,zpiTB K

<poHa B caHWiwerpoBOM guanas oHe. CoiwacHo

/
o

^ 10°

onpe/cejiHJiacB H
/f /* '

Jta 10 apr/c __ . OcHOBHan ajieprHa yxo^zpwa B BH#e
' " \ *TOBoro HOHHsyiDiifero H3^y^eH;iH c/}<dl£ A (BetaH, 1966, Uapr-



B flndjic8 1967). EpejnioJioHHM, TOO B raJiaKTiiKe c waccog

2°IO 1L na pannes cTawan ee asojiHiyiH noJioBJiHa BemeciBa Ha-
. • • • • • • 9 . . . • • - • . • . . . . • • • • • . . ' . ' . • • . . . .

B BEUse MessBea^Horo rasa p^Hopo^Ho pacnpe^eJienHoro B

ed&epe paftraobiT £ =10 KHC. Torjra ITJIOTHOCTB rasa*+ • A • ** . . •——• , .

/ •4# ' ' •' ~ 4 _g I

rasa q T ^" I04K B

, i.o ! npHMepHO E 10 pas iweHBOie HHCJia HOHH-
^^^v?n^%^j^\Tj ' T7o 7TT7 TTQ ̂ RTfJY R.*/̂  Iff rt lT^%~3r ' "OC^ 7i Qf rnW V f\1JT O O 1^ ̂  ^IP^^HJ^ vAUAp JtiOt/l^y ^iaCivlaJL mUv'IU^UVl JL oJJ.dJk lyirVUyL oct X U AVV

-^ 3-I056 i/o'Xi'
peKOMdHHactHH, a /p— 15

H dyj^eT npe^GTasjuiTL codoli raraHTCKyro sony HII.

^ Tojnqa odjiana no TOpMosno^y jrorjioiaeHHH) (Kaiuian, UHK

1963) paBHa

$aKTop TayHTa 4, HPHILST paBHHM.6. HpKOCTHan T

£7~— L ~£jS — &# f*^— r •
MOJIOT^UX raJiaKTHK na oiyne speniw npniyiepHo pasno

K Koci^DJiorHHecKoiv^y BpeMeiia .- H '3$$eKTH paciMpenim. Hpn /i/, •= 0^03 •'

= I a ^ = 15420 nojiy-iaeM ^^1. 71'jiOBOid

c ^ = 10 KHC npH -2- = 15 HjZ W I

10—H "'Cjie^ysr osH^aTB $LnykTyaitHii JP SToiviMaciHTade

>O^ :'^^T'j;^e^'^j^p*^ - -tfw -y/A ̂

=0,1'cyiuecTBeHHO j^o 2; yweHLaiaeTCH yrJioBofl. MacalTad. B

ise^eHHorb.BHine..paccivioTpeiiHH ne-EXO^^O.noj]|y^le'Hiie Toq-^

HOS OiieHKH OWiyKTyaaHt, C.BH3aHHHXiC- MOJiOjHHRM j'aJiaKT'HKaivDJ. TeM H6

Menee OHO .noKasHBaei, ^TO coBpeMeHHHe Mo^ejni" .MOJIO..ITHX

H saHHne HadjrcffieHMM rjpc/Ha JierKo corjiacyiOTCH JIMIHL npn i

HO paHHeM. £~> 5 o'dpasoBaHHH raJiaKTiiK. HCKO, ^TO yHeTj-ieo^nopojt-
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