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He,I'(aBHO o6cyx,uaJICSI BOIIpOC(I) o TOM, cymec'l'BYJOT JIU ,Itpyrue 

"cue·maHIIbie" He1iTpaJI1>mie qacrmi1ir~ \Iq)Ol:te; I{cf_i,;e~o:UOB··c2), . Toeei 
·- : '·;· {; ~ \ 

ttaCTMI~I:l, KOTOpb!e 'oTJmtJaroT'cn· OT COOTDeTCTDytOI!{MX aHTMtJaCTmt, 
~ -~ ,; , • ~ ,· > 

npMtieM ;nepexo,I'(hl "tJacTnria.:aHTUtt!(cTnrta He SIBJISIIOTC~ cTpo179 sagpe-. 
"';• • > ' ' • ~ ;' ~ • : ' ·, l ' :• • • ' :• 

ntelIHI:ll.Uio' 3a:MetzaJIOCI>;~ 'ITO uet1Tpnno llOXe'!' SIDJISIT!>CSI Taitotl CMeIUaH-
'< • ' .,, " : " ·'''> ~. ~- :.~: 

H·on tzaCTM~en ,;11~·,;. CJ18,ItOB~ie1II>IIO' Hl{88TCn .B03UOXHOCT:& peaJI:&II}IX .. 
. ' :--·~~ "'i" ~ .,,,.,·~,-:1·i .. '· 

ne'peiCO,I'(OB nen?p11io =<· :'-~ a1iTm1ei1Tpnno B BaKyyue rrpu ycn6mm, 
tIT_O 3aitOff- cox:pci\rJIJJ#~f Jirr·T,ptinnort>) --~ap~,na (3} ke' in.1~·;T -U~

1

~Tao 
. . 

B HaCTOSIL1ert ,; 3atieTKe' "}.{LI: p~~-~1:wTpm~r doJiee. no;:tpo6HO. STY' B031.{0llt-
- . ,_ -~ .. '• . - ' ' ' .. ' ' . "•s- _,, 

HOCTi; KOTOpaa npito6peJia'.HHT~p:ec B CBR3I1 c' HOBLU.m pesyJI1>TaTa-
' .. , '. ".. ···-~ ' 

. ';:. ( '_ ... '~ ..,. 

Mn·-cirr@TOB ':,,. no~·HCCJI~,ItOBaHHIO O 6paT1iux ~ ,. =ripouec COB 0 

B rrocJie).(nee npeMR nonnn:nac1> pa6oTa .. ,n~nHcaC#)~ KOTop@i1 np~ 

ITOM0.~!1 UOD~HOI';O ~peaitTopa: UCCJie,noBaJI nporieccii :'o6pa.36Barht'JI i?,,7 
M3 Ce.}? ITO).( :).(8HCTBR8M :Hei1Tp8.Jib~hlX JI~Til'OHOBo <PesyJII,TclT on@Ta 

.nemrna ::~~ OTJin:qHaH '0T<nym1 ,'neponTHocT1:, i1:cc:'.fie'.,tyeuoro ·npo11e·c·ca,--' · \ ,: 

ecJiu0¥ro;ir~_1?.el?~~'.rCJ.!.",; onpe;.teire1mo ·rr0Ka3UBaeT, tJTO (crpor1in) 3a,1tc,{(; 

coxpaHeHtt.fI/HetlTpvmHoro:·sapn):ta He: m.foer Me crao IInxe npe,nnoJia-

rae.TCR' ;·ttTO :- : ' 

a} HettTpIUIO (,_,.v;. : ) H aHTHHSttTpHHO ( \J ) ' ucrrycKaeMLie B 

npo~eccax 

. ' -
n -·. ,.L p ·v r· + . ~ 

H8 RBJI.fIFJTC.fI TOi!).(8CTBeHHilll.m qacTuuaim ; · 
' ( :. •· J. , · ~i • ="' \,.,. · •. o ~· • : •· • .. , • . r 

6) 9Tporn:w, saKoH coxpaue1rnsr -.~et1Tpm~1rnro 3apn.na 
, ' ' "· ... • ' ~·,. ~ .-; .. '- ,. .,. 

ue' mxeer / 

11ecTa, O'XKy;:ta cJie,1tyer, tJTO nporieccu rurra. 
'". ,;_i:' ; ,, . ,, .. ., '.,.,•.'-; ' .. 
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.RBJISI8TCR B031£0lUH,IM, XOTR IIO orrpe.n;eJieHMI0 OHlt 1ne MeHee Beponl'HLI, 

tre?J npOJWCC1I (I)() 

, 1T?~31~qe CI\~~ :rip1rtit1:Ha . pa3JII1tJI1J.10.CTU Hei1TpHIIQ II: ~HTlUief1.TpllHO . · 
➔ , ' ~ ,• ; ", ' , • • • • C 

3.n;eci He o6cy,rc.n;aeTCJI; OHa JJOlieT dl:IT:O CBR3aim. C IIeCTpCJrHM saico-. 

HOM c'oxpa:H~,11iui K~KoToporo I\~aHTOBoro tJ~~cna_,Dpo.n:~. IIet1;p~1m~;o. 

3apn.n:i' (ciHaJior'~qno 
1

CJiytJaIO· R0 H R0Me30HOB, p~3I;una Mex;y K~TO~; ·. 

pui~u · 'c1~s-~~~ c · H~C-;po;nM _3,aKOHOlvf ;coxpaHe~MR qTpaHHO,CTM )o., :: .. \ '.( 

,_.JI3. c.n;ena~HhlX II;~~~OJIO~e·II;Mtf. C.Jie;rr,yeT, tt~O ~~i1
1

;pIUI~ "~. BaKyYMe 

MOEer' :ri~'~e;O,lXUTI, B' a~;MHefJ,Tpnno M ,,~~o6oppTL 3T_0'.');1~~II~~a;:T;,v.::rTg··· . 
f'; , , • : , • ' : r • , ' ' \ , - \,: •'., :., • "•,f, • ,,,- ~ 0.- ," ' " ' • •••' < • .,..._,. '•i" • • •~ • ,,,_ • " •-

He i1 T pitfI O H aHTUHetiTpHIIO SIDJI!{IOTCSI ."9t.1e,nram1µim~,1:I~P~Muauvr,, T"e.o !, 

·' '-.~· ~~ .· • \ '· . ' ' - ., ·! ; .·.'.-~;,. : .. ,:.,,..p., ',1, "''" __ • ..._;,, ,. ~ .• "' 

Cllln.H3Tp11:tmotr. u aHTUCUMMeTplttlHOIT KOMdvmarlUei1., .ItBYX vtqTmmo Heit-
.'' : • J ; ,.· .. ' ,\.i - , '.·,.' '! '. ··-· ,:._ ,., -· 'I,, • 

Tpa.rii,nux tJacTHil · HanopaHa 0 1 n . v 2 , v.tuemmnx J)aSHYIO ,Itou6~~-
• - > ' • _., •, : • ' J, S, • 'M • • ., ,. ,, : •,.i ~• i ,<, ~ ; 

m,rponaHHyIO qe;HOCT~ ( 5)., . 
. ,. . ... 

Bom:r~~uoc.r:r,,,. nsJI.~R~Hnasr B.b!nre, ae • ynpomaeT Teopmt .. :p. ;.:..pac.: 

na~a Jr,. Kpoue roio, oHa,. BepoRTHo, •He cooTnercrByer .n;e!lciTBM-
:..: •• • .. ~ V • < '• • • < • ~S .,; , • ;,) • •· • • > • 0 e;, • ~ • 

re;rr,nocr11. TeM He. Meuee,. ua U3Jiaraeu ee_ rrorouy; tJTO , r1s nee .. , 
'·-· ,i .. --_,.·. • ; ' • • ,: ' • " . , ·(. -~~· ,' - - - ..• 

BH7~KaIDT CJie,D;CIJBJrn:,. KOTOpLle MO~HO B· ftpl1lmnr.ie. IlpOB epnT:O. Ha •. ·.: 

OilbITaXo .T~K, uanpu!.tep,, ucnypKa·eMbIH M3, R,ItepHor,OLp~aKTOpa::noTOK ·• 

H8TIT})aJII,HHX JISIIT0H0D, ItOTOphltf no cymecTBY COCTOllT 113:aHTMHSMTpu~ 
Ha 

HO, YJ!C8, ~ HeKOTOpOM paccT,OHim~t: -,R OT peaKTOpa 6y.n;~l' · COCTORTI> 
., '' .- ·" ., . ' 

Ha ITOJIOBI-UIY U3 HOi1TpJ.,fHO l1 Ha IIOJIOBMHY irn 8.HT!1Hei1TpHHO e ITpn;; ~ .. '. · 

ycJiomrn R i I M (rrpaB.n;orro.n;o~ne BToro 06cyilC,J:(aerc1I m-rx-:e) cra

HOBRTCR B03MO?.CHI,IMM OI!hITH C Hef{rpmro, uano1,mnarom11e ITOCTaHOBKY 
: ~' . ' 

OilbITOB T'faJ1ca-ITUllllOI-IU C KO - M830Halm e TaKUM o6pa30M, ecJm R .f,. IM, 

B om:1re I{oyna n Pei1Heca ( 6 ) cettemte ·,nnii bdpa:foBa.rnrn HetirpoHoB 

U Il03vITP0H0B np11 rrorJIOitteHI1:11: BO,nopo,noM· He~TpaJII>HlIX, lJaCTlU~ 

OT peaKTopa .I(OJIEHO 6LIT1 MeH:orrre "'CS'l!Ellll!R, 'Oi.i:H.n;aeuoro Ha OCHOBamiH 

npOCTLIX rep1.ro,n;1rna1.mtreCKMX cooc5pair.eirnH O 3TO CDHSano C TeM, tITO 

II0T0K uenrpaJII>HLIX JI0IITOHOD, KOTOpLIH np:rr poz,nemrn crroco6eu 

>' 

r 

tP 
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BbI3BaT:b peaKil)m C VI3BeCTHOH BeponTIIO:c:i::oro, M3MeiisieT· °CBOi1 'COCTaB 

ITO rryTu OT peaKTOpa. )J;O :.ite:reKTOpa o; I{panire '1n1repecuo 6b!JIO. 6u 

nocTaBI1TI,. OI1bIT(6) 'Ha pa3HHX: paCCTOHHiurx OT peaKTOpae' C ,itpyron. 

CTO!)OHh! T!)Y.1(110 npe,ncrn;asaTI,;, BJIIUflII!e peaJI:E,Hh!X nepexo.n;oB aIITli

Hei1T:P!iHO .. H8I1TpnHo' · Iia' OITU'l' · .nenmm ( 4), TaK ICait s.n;_eCI, · · petu, He 

M)(8T O CTporo ~ oc5pa.THOM · ·~":•'.:..npor~e·cce·~ M · cyniecTB0HHhl?,m uoryT 

OKa3al'1>C1! Taime·; II€HI3·necTHHe' ciiaitTOpL!: ICaK TIOJI!!pU3cUfan · M. 3He:pre

ruqecICaR 3ci'BMCiri,!0CTI> TIOSJHpM3aitHI1·:'iiertrpaJILiHJX JIOTITOHOB OT pear(~ 

Topa 11 OT rrepexo:ita·,A37 ''.'.~· ce37
o II0,3'T0My II8Jll,3SI yrneprma.TI, a piLO:'tl 

1 

K~K 0TO 6bIJI0 61:,I iD03l!0:.CHO. B . CJiy1tae COXpa.He livI.ff tJeTHO CTlI, tJTO IIQ:,.,,_ 

TOK aHTM11en:rp1rno, ,KoTopaif .npn 'pox.n;eHtiit/ no cyntecTBY ue crroco-

6en BLr3BaTJ,< paCCMclTpI,rn·a.eMyIO pea.Kiti1:ro, nepeXO,D;itT B TIOTOK, onpe

,I1;eJieIIHaSI ,n;oJI!! .qacT111r rtoToporo yxe cnoco6na BLI3BaTI> "JTY peaKi1mo o 
I 

O)(I:IaKo, ,,He, fIC,IOIIO.qeHo,. tIT0'. KaEyQl~CH . npOiUIDOpettvre ,= MaJI.a'..f! : · 

Be:~~srT,I~~,c,.x:o. ~portec9a .n;~o~u~ro ;·--:. pac~a~a,. C7_) u OTHOCMTeJir,Ho 

6onr,ma!I. B~p~RT~OcT:o ·Ha6JI10,.tteHHH; A37 ; onLITe ( 4) - tracT11qno cBn-

3aHo c Teu, tJTO B onuxe ( 4) TIO TOK Het1TpaJII>HUX qacTlU:( uueeT 

B03MCEHOCTI, !13MemtT:0 COCTaB no TIYTI1 OT peaKTOpa K ,n;eTeICTopy 0 

, Bepxm!H irrpe)(eJI BeJmqmnir R , KOTOpHTI M01XeT ,n;aT:O yICa3aH= 

HI:Ii1 n,M1e1tT' B ·onuTe Koyaua u PeHHeca (6), rropn,I1;Ka ueTpa, 'ITO 

COOTB8TCTByeT Dpe1.feHII npeBpament-tsr,))::.:::.::.\} T f.:. I0-8ceKo EcJm 

ytteCTI,, ,ItaIC-!Ia "JTO o6paTHJI DHHMamre ·Ho,fL,IIouepaHtIYK = ~TO ,: 

3He prnn neitrpmro. ncer,n;a no Kpanuen uepe ua He cKoJII>Ito rropn,n;K0B 

npeB11maeT • rY\1 'G 2. · ( m'V -Macca Il0it0.ff ueHTpUHO)_ M tITO ' 

CJie,n;oBaTeJI:OH0' B Jia6 0 CUC,T O In.me TC.fl 3Ha ,mTeJII,H0e peJISITHBUCTCIC0e 

Y.ll:~MHSIH,I~. Bpe_M~!m, npenpa~emrn, TO BO 3IIHKaeT Bonpoc, He .f!BJIR0TC.f! 

im Y~.JI.~BHe T ': ro-8ceK coB.eptmemrn nenpaB,n;orro,n;oc5uuu .n;a✓.te npH 

coc5nro.n;emm ncxo,I1;H11x npe.n;noJior.cenutt a) H 6) ~ Bpe1m T CBsrsano c 

pa3mnteU MaCCU. 6 rn tJaCTIU~ V
1 

H \,\ e /j m nponopn110HaJI:OH0 
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rrepBou cTenerrn MaTp1tttnoro 3JieueuTa i nepexo.rca v -:.::c >- \) , o 

KoropoM, re. co::canemno, unqero. O[Ipe,n;ene1rn9rq .. :l;Bep~a~JJ ue_1II>3f!, .· 
• ; ., - • - • ,- •• , ' ' • ' \ ,, ' -~ , • • .- ' ; ' > .,, • 

ec1rn ue ,n;enar1> 6one.~ r:01mpeTupe npe,nrronoz~nne. .. o npo~eccax 

~ -pacrra,n;a; mnpHuep, npo,n;e cxeuJ:.I Tipecroua (B), cor11acno 
; . ,: ~ '_.. ·- , ,. . - ' ' 

IWTOppn GKa.JISIPHLIIT tt.nen nsam.rn.zceilCTBU.fI OTBetme~ .. 3a MCTIYC~anue. . ' ... ,-, _'•··' 

IIe!trpmro, a Ten3opm1fi _tJJIEHI :sa. ucnycrmH;t~ au;1ureJ1_Tpu~10, 11pu~E3M': ;· 
. .. . -· ~~ ~ , ' " 

COOTDeTCTBYJOJ:tIIe. KOHCTaHTU CBR3M cpaBIUilUit, XOT~, It pa3H1Ie·o J3 9TO?l 
·- ~ . . • "~ J ' . • • _, ""~ ' ~ . :.. ' . , 

cnyqae npenpaL1emre v ---- V . oc5yc110B11euo ,n;BYJ,m noc11e,n;oBa'.reJI1>Hm.m · 
•: • , ,•; ••• >, e ' ••• '• 

BI1pTyaJII>HbIHH. rrepexo.n;auu,. ImY.QJ;UfL Im KOTOpLYX xapaRTepn3yeTCJ! .. 
·" .-' ,.,, ,· ,,;1;: ,.~- -~ -~:-~• ... -~" < •• • 

KOIICTanron cnsr_su no :nppn,n;Ky nemttIMHN _pa.Buen-- Kogp'.l'.'aIITe Ji 

cna611x nsc:i,m.w,n;ei1~TBMn ·. ( G. ~ r9.:.7 ~. ro-6:,B. e,n;1pmuax h tC:-;c:,,,.·~, l.1 : ' 

r,2te · p. - 11acca II-1.re3oHa) )1 _r19aTOMY· ·.ff·CSy,n;eT nponopnMona11eu 

G~ · . , a LHn ~ ro--II,me, e )3peun T .OKa.3LtB8:eTCR (~)0.:":ro-1.0 X•· .• 

x .~He,Prrrn HetiTprm_q, . / ceK 9 qTo 3IIatnn:eJII>HO npeBLimaeT .: ,Io~8 .~ceKo · 
mv cc. 

0,n;H~ICO He MCK~tJ8HO, tITO Itl_refeicsz TipiIMoe. (~·epBOrO ,.rropsr,n;~ 

no G ) . B3aIIMO,Iten~T.BIIe 9. OTBetraIOntee 3a npeBpariieim~, HeilTp.mIO 

aHTM'1rei1rptiito · -- ' .... _ ✓ 

\) -•-·· ( )) + N + , N ) --;,· \) 

B :,roM cJiytiae /1 m rrporropr.t1rnHa1u,II6. nepi30t1' crerrenit KOHcTaiiru • 

CBR~H(9)., ·a !f---: t0-I6x 3uepr~: ~~i1T£MHO,, ceKe' ]JUI HettTpMHO 

c :,ueprnen_ l I.I_;-;B vI npn YY\;=IOO BB ( onH'XhI"-1:°) noKa3I1Baror . , l!TO 

Mac ca ,HetiTpHHo• ~- 500 3B ), 3TO ,n;aeT .T~ IQ""".I2ceKs, 
'· ; 

J3 sartJIIOtieHvre XOtI8TC·.fI no,n;qepKIIYTl>, · tJTO He3a:mrCHMO OT ripaB,n;O

rro,n;odusr rwmcpeTHhlX :,(1cI)eKToB·, o6c~,n;emmx B'LIIi.Ie ~ M 'OT. ciiopiriii Teopnl1' 

HecoxpaHerme II~i1Tp:vmHoro 3apn.n;a npr1 pasmrqnMocTn Hei1Tpmro ;It -

aHTmrei1rpmrn (11ntt, tITO· TO:cc,n;ecTBeHHo, cyQe6TBOBamrn .r.tnix : 
ManopaHa, nef1Tpmto ·'C, pa3II011 K01:16mmp0Ba1rnon tJeTH·o·cT:bIO )'. uei'r's6elitiro• 

npMBO,!(UT . K"o 3qxfieKTaM Turra TeJIJI..:.Erami=-natrcc-IIHtitJOHll C2) 0 3cMJeKTf.I 



Ha 
npeBparqe1mn Hei1Tpmrn -ii aHTmrni1Tpirno uoryT 6HT:c H86JIJO,ICaeJ..m 

B Jia6opaTOPHH H3-3a 6om,mon B8JuttJHHH R . , HO 6y)I.yT HM8TJ, 

M0CTO B acTpOHOUI.f'l!8CKHX MacmTa6ax. 

ABTOp c5Jiaro,ICapeH IL,5L,II01,repaH'4yity H IleE.0KyHJO sa .HHTe

pecHille o6cyr.,c,I(eHusr o 
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