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BBE.l!EHl1E 

B Hallll1X npe,llll,7.1Yll\l1X paCloTaxll-
3/ peaKL\l1H pd ~ pp l'l 

paCCMaTpl1Ba~aCb Ha OCHOB8 @OpMa~~3Ma MHOrOKpaTHOrO paCCCHHl1H 

BaTCOHa B l1Mrry~bCHOM np116~11~eH1111. Ehl~O noKa3aHo, ~To no Mepe 

y.z~a~eHl1.H OT KvtHeMaTl1KI1, cooTB8TCTBYIOIJietl ynpyroMy NN -pacce.H

Hl1IO, BOSpaCTaiOmyiO pO~b vtrpaDT ~8!\Thl ,liByKpaTHOro pacceHHI1H 

HyK~OHOB HyKllOHaMI1. 

YKasaHHhle pac~eThl 6hl~l1 lJblnonHeHhl B npe.l(nonoJI(eHH•I, ~To 

llOC~e peaKI.\lll1 BC8 ~aCTVIL\hl OllV!Cbll:laiOTC.H IWOCKVIMVI llOJ!HaMI1, T.e, 

.HB~HIOTCH CB060,liHhlMl1, He B3aVIMO,l\8HCTByiOT MCJI(,l(y C060~. 

Y~eT B3BHMO,li8WCTBVIH B KOH8~HOM COCTO.HH1111 peaKI.\1111 

;Jd~/lfpn paHee IlpOBO,lll1~C/4--6/, B OCHOJJHOM, B Kl11!8MaTn-

~eCKOW OO~aCTVI, r.z~e Havt Clo~ee CYI.i\8CTB8HHhl OAHOKpaTHbiC /II N -vac

C8HHUH. lJpll 3TOM COr~aCI18 TeOpl111 C ::lKClle J!UM8HTOI.l 3'dM8TIIO 'j~y~-

wa~Ocb. 

BK~a,Z( B3ai1MO,l\8HCTBI1W B KOHe~HOM COCTOHHUH 110C~e AByKpaT-

Horo paccenni1H np11 tJd. -co~.z~apeHI1.HX ,110 c11x nop B nllTepaType 

He paCCMaTpi1B'd~CH, XOTH aHalll13 3TI1X 3\iXfJ81\TOB IIpC,l\CT'dB~fl8T UH

TepeC no KpaHHetl Mepe rrpvt TOtl K11HeMaTI1Ke, r.z~e t/Al-nepepaccefl

HI1H 11rpa10T npeo6na,~~aiOll\YIO ponb, 

B HaCTO.Hll\etl paoore !lcc~e,l\yeTCH B3ai1MOAehcTBI1e .liBYX 

HY K~OHOB B KOH8~HOI4 COCTOHHI1U pe'dKL\1111 p d ---+ pp n llpl1 II}>OloC

JI(yTOqHbiX 3Heprl1HX KaK llOC~e 0,1\HOKp'dTHOro, Tal\ 11 nocne ,liBOHHOrO 

paCC8HHI1H Ha~eTaiOil(ero llpOTOHa Ha HJ'IWOHaX ,li81!T}JOHa, llpi1BO,ZI;HT-

Cfl pes y~bTaThl ~11Clll8HHhiX pac~eTOB Ce~8HI1tl STOll pe'dKI.\1111 np11 
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TP = 600 l.lsB H ux cpaBHeHue c m.w l'JIIlilMUCH srwrre puMeHTaJJ:&HbiMU 

,llaHiihiMVI. 

§ 1 

ilpu aHaJJV!36 B3aV!MO,ll6WCTBV!R B KOHeqHOM COCTORHHM ,llByX 

HYKJ!OHOB B peaKIJ,V!H p d - pp n 6y,lle~ UCl10Jll>30BaTI>, KaK H pa

Hee, WOpMaJJU3M MHOrOKpaTHOrO paCC8RHHR BaTCOHa B HMllyh:&CHOM 

npu6JlullteHm/7 I. 
Ecnu HaJJeTaiD~ilH npoTOH ,llO VI n~cJJe pacceHHUH onuc~BaeT

CH l1J!OCKOH BOJIHDH, TO MaTpV!qH~H 3JI8M8HT COOTB8TCTBYID~MH pac

CMaTpV!BaeMDH peaKIJ,ilil MOJICHO aanucaTI> B BV!,ll8: 

Frd= <~+(,f)\ Tl ~"" (0) > (I) 

r.n;e: r. ({-)- BOJIHOBaH \l)yHKIJ,HH HaqaJI:&Horo COC TOHHHH ,llei1TpOHa, 
Ul 

:3,llec~ 

~ 

3aBHCHll(aH OT OTHOCHT81ll>HOrO paCCTOHHilH '("' M6lK.llY 

HyKJ!OHaMH. 

'±'f{-f)- BOJIHOBaH i:)JyHKIJ,HH li.BYX HYKJ!OHOB pa3B8JIHBIH6rOCll 

li.8HTpOHa l10CJJ8 peaKIJ,HH. 

T - onepaTop p d - pp n..- pacceHHUH, onHCbiBaKJmHil 

MHOrOKpaTH~e CTOJIKHOB6HHll HyKJIOHOB B HMilyJI:&CHOM npHOJIH

lK6HlU/S, 9 I. 

T = t . -\- tY\f' + thl' qtf'or. 
p'l.~ , I cO - I 

+- tP.:f. 3 inr, ~if',_~ + , .. 

+- tr,_~ ~t..,r. + 
(2) 

t!"P > tPn - onepaTop~ P-f' H f'- n -pacceHHHJ.l, 

cooTB6TCTBYID~aH .l!ByxqacTuqHaa WYHK~ijfl Pp"Ha. 

4 

KaK H B paHH6H paOOTe/1~ M~ orpaHV!qilMCH paCCMOTp8HH6M 

qJJeHOB pH,lla (2), COOTB6TCTBYID~V!X O,llHO- il ,llByKpaTH~M CTOJJKHO-

BBHIUI.Iol. Tor,lla aMnJHITY.llY ,llaHHoil peaKJ.4il.H Ff'd 

B BV!,ll8 

fi.d = M I + f'4 2- ,..,. .}'\ J. + M~ . 

MOO.Ho aanucaTI> 

(3) 

Baa1D40,ll8HCTBH6 .l!BYX HyKJIOHOB B KOHeqHOM COCTOHHilil llOCJie 

O,llHOKpaTHOrO paCC6HHHH llO,llpOOHO HCCJ18,llOBaJIOCI> B pa6oTaxf4/. 

il03TOMy rrpUB8,ll8M TOJI~KO 00li(H8 B~pallt8HHH ,llJIH qJI8HOB pH,lla (3), 

onac~BaKJmax O,llHOJqlaTH~e N tJ - CTOJJKliOBeHKH c yqeTOU: NN -
B3aHU:0~8HCTBHH B KOHeqHOM COCTOHHHK: 

t'-\ c= F(t>£) ~r.~ : M~=FC<t,-£} -~r,n ~ 
\ ·t- ._.. J... _ __, -i_~.f'Adl_,. 

F CtL te) = ~ '1f ('f') -:rJ-r) e ·-.r-

~ ...... -;> 

(q_--= f~- ~ - ne pe,llaHH~H KMIIyJll>C t 

si'P :fp(\ - au:nJIHTY.llbl CBOOO,llHOro P- p- ? .. 1'\ - pacceaHHll 
/ } 

B JI.C.,COOTB6TCTB6HHO). 

~BO,ll B~pax6HHJ.l ,l!Jill qJ!eHOB pH,lla (2), OllHC~BaiD~X ,llBOJ.lH~e 

N N -CTOJJKHDB6HHH- npuBe,lleH B pa6oTe/I/. lloKaxe.~o~,KaK ua.~o~eHHT
ca BH.ll M3 > Mll npH yqeTe roaiiUlo.lleilcTBHH HYKJJOHOB B KOHeq

HDM COOTOHHHH. 

3al1Hlli6.1ol aMllJJHTYAY t-1 3 (COOTB8TCTBYIDII(all ,l!Harpau:Ma l10Ka3a• 

Ha Ha pHC. 1) B BH,lle/1/: 

~ ( .f f"lr + -;. M -= - . ~ . .rl'\ J l. I (-..r-) ,. 
3 (2.71 i· 4 m H~.- ~) P; r~~ f 

._.... ~ _.,. ~ --> --;.. 

~ e- ;_ (~- ~. )'172 + i..ccr.,- P,)'i'/e. G- ~J~)d~d!:c (4)' 

5 



Po ~PP 
~ 

k 
d 

-~ PJ 

~pn ~ p 
1 

P1c. I. ~arpa .. a,coo!Be!C!BY~&ft aMDni!Y~e M3• 

6 

r~e G = [M0 tE(()-l(--~>-Ctt>-ur;)+ i..£J-i 

f:.(F'):c,/F. m~· - llOJIH8H aaeprl'!H H,YKJIOHa C l'!MnyJI:bCOM fl , _, 
K - BHYTPH~eir1rpoHH~~ l'IWIYJihc • 

.lleJiaff aaweay nepeweHHhiX '1.:::: ~> t- IZ- r: , HHTerpaJI 

BUpa~eHl'!H (4) 38lll'IW8M B Bl'l,ll8! 

-, ~ 

. ·f?-f--- .~>~ 
(''\1/T.._.) -L~>'["' Li<..'>l d~---,1~-> 
) · .L~ c'(': e ·2- e G(K) -r-- r. K (5) 

--::?' ·-> 
r ... - P. -i> ( '7-= (1::' - IIMUyJihC OTHOCHT8JlhHOro ~BIIiliWHIIH ABYX HYKJIOHOB 

llOCJie paCC8HHIIH). 

Ilpe~CT8Bl'!ll (} { K.,) , K8K II B pa6orefl/ 

' 
B Bl'l~e: 

G{K.) ~ . -:. ·-> - ·-- I 
·::::- [.A-v-1<.. + .l f.] 

r~e A ~ rn + t- C 0-E tV- r:: U~- PJ ; v-== < f -( > AG ~I • 

Tor~a uocJie npocrhlx npeo6pasoBaHH~ (5) nepexo~HT B 

- L sz. 71 r~ ~ 1:~ t-(x -z) E- i.. X·;;_?(/)( q), (x ·-;) d ;( 
0 't ::t., • (6) 

v:-= v li-71 ~ a. ~ ).. /,\71 
Bl'I~O, I!TO, 8CJII'I B K81!8CTBe ~f B3HTh llJIOCKYID BOJIHY ~BYX 
HyKJIOHOB 

'Y- == (<~ _ ) -J/2 e-i_x ~ ..... ;;' -f -<--71 ' 

TO ( 6) B TOll HOC Tl1 nepexO,lll1T B BhlpalKe Hlle ( 4) pa OOThl/1/, r,lle 

B38HIIO,lleirlCTBl1e ~Byx H,YKJlOHOE B KOI!81!HOM COCTO.fi!U111 He Ylll1ThiB8JIOCh, 

lbACTaBJlf!H KOHKP8THhlir1 Bl1~ 'j'~ 11 9!<> B HHTepraJI (6), 

IIO~HO ll0JIYill1Th aH8Jll1Tl11!8CKOe Bhlpa~eHHe ~Jlff I!J18H8 t1
3 
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B K31i8CTBe Yf B HaCTOlUI\8ll pa60T8 opaJiaC:& BOJIHOBaH \PYHKIJ;Hll 

TH!Ia MHr,llaJia-J3aTCOHa/10/ ,liJlll .liBYX HyKJIOHOB, B331/IMOA8l.iCTBYKllli!IIX 

B KOH81iHOM COCTOHHHHi OHa HM86T pe30H3HCH~H BHA nplll lola~ ~ 

11 MO~eT 6~T:& 3arr111caHa KaK: 

'\IF ~'"\!/ t...,,, 
J.. o = I- +- ':[_ -' ~ ~ 

::'>,v L._v 
( . -~<* > ':1 <>!" - BOJIHOBb18 \l.JyHKUlU~ C?JHrJieTHOrO H TpHnJieTHOrO COC-

TOHHHVL, CKJiaA~BaKJ~l18CH H3 llJIOCKOH BOJIHbl ll \l.JYHKIJ;HH, OllHCb1BaKJ~8H 

TOJ!:&KO B3aH.MO,ll8HCTBl18 B KOH81lHOiol COCTOHHHI1J,HBH~i1 BHA STHX \l.JyHK-

IJ;H.i.1: 

~;t ~ -= 1 ~ _ ,-5/'L - L~-r ~;t,-v + -s,t ¢ 
. --;e l. 7\) e + ~---·*' ·-;9 ~ 
Yt. · ~ ~ ·t cQ 
' ~ ..... , - ~ - BOJIHa ' 

'""- • '"lS2. 
-cyMMa Bcex napuHaJI:&H~x 

•-(" 

t>o BOJIH 0 

s, t rv --
~'--·;x:; 

( ..2 71 y-31£ e- L :;R:;r; 

'L "£. +- V ~WI £. ~ t 
> 

-'>,t AJ -= _ (~ 7\)·-..5/2_ -&i..n (eR-r-) /£\1 ':±:?12 

KOHKpe THbiH Bl1;l\ l11!Te rpaJIOB Tl1na ( 6), BXO;llll~HX B 

npl!Be)leH B rrpl1JIOiK8Hl/llt!, 

§ 2 

M ~ \V'\'-1 
' 

B pa6o:re/1Z/ OllliCaHbl pe3yJI:&TaTbl OTibiTOB no H3M8p8HHKl Cet~e-

HHH c1 S/d_Qi d.{lLd~ B yCJIOBHHX 0 KOr;lla ;1\Ba perHCTpHpyelolbiX 

npo TOHa noA yrnwm 81 = 41° H 6~ = 61°, a H.Mny.n:&Cbl OTHOCH-

TeJlbHOrO ABl1E8Hlllll nepBOrO npOTOHa li HeHTpOHa Ma~ 1'1, cneAOBa-

T8Jl:&HO, N 1\1 - B 3aHMO;lleitic TBHe 11 KOHet~HOM co CTOHHH>I AOJIEHO 

HrpaT:& 3aloleTHYKl poJI:&. 

8 

p 

~TO no6yAHJIO HaC B~nOJIHHT:& no OnHC3HHOMy B~We M8TOAY 

paC'i8T~ npOTOHH~X cneKTpOB ,liJlll 3TOH Kl/IH8M3THKH H CpaBHHT:& HX 

C 3KCnepHYeHT3Jl:&H~MH ,llaHH~lll. 

CJiejllyeT OTMeTHT:&, tao B STOll CJiyt<ae KOHe'iHOe COCTOHH>Je 

HyKJIOHOB M0~8T B03Hl/IKHyT:& B pe3yJI:&TaTe JIHOO npHMOrO pacCeHHHll/13( 

JIH6o npou;ecca T>ma 11 3axBaTa" ( P Lc- 1-lP / 14/ c o6pa30BaHHe.M 

KBa3HCBH3aHHOrO COCTOHHHH P-rt -em TOM~. 

1.1CnOil:b30BaHHbl~ HaMH (j)OpMaJIH3M He ytlHThlBae:r <J<P\tJeKTa 11 3axBa

Ta11 HaJieTalOtlleti 'iaCTHIU>J, IlOSTOMy B 1iHCJI8HH~X paC1i6TaX IlpliiHliiMaJ!OC:& 

BO BHH.MaHH6 B3aHMO,li8HCTBH8 B KOH81lHO.M COCTOHHHli KaJK,liOrO 1113 npo

TOHOB C H6HTPOHOM ,llei1TpOHa nOCJie O,llHOKpaTHOrO paCC8HHHH, a nOCf 

Jie ABOHHOro pacceHHHH yqHTbiBaJIOC:& JIHW:& B3aHMU,ll8HCTBH8 npOTOHa 

H He~TpOHa, BXOAHBilllt!X paHee B COCTaB ,li8HTpOHa. Pe3yJI:&TaTbl HaWHX 

paC'i8TOB Bloi8CT8 C SKCnepH.MeHTaJI:&HUMH ,llaHHblloiH pa60T~/lZ/ llpHBe

A8Hbl Ha PHC, 2. 

H3 STOrO pHCYHKa BH,llHO, qTo ytle'r B3aH.MO,ll6HCT.Bl1R B KOHetl-

HOM COCTOHHHH nOCJie 0;1\HOKpaTHOrO NN -pacceHHl1R ;~~oroJIJJHO 

XOpOWO OllliCbiBaeT nHK B CneKTpe npOTOHOB, pacnOJIOE8HHbiH B OoJiaC

TH MHI!HMyMa OTHOCHT8Jl:&HOH SHeprHH llpOTOHa 11 HeHTpOHa*), 

Yt~eT B3al1MOAeHCTBHH B KOH81lHOiol COCTORHHH TOJI:&KO nOCJie 

;1\BOHHbiX Coy;~~apeHHH HeiTJIOXO OIIHCbiBaeT 'iRCTH CITeKTpa, pacnOJIOXeH-

*) ABTOp~ SKCnepHMeHTaJI:&HOH pa6oT~/lZ/ yKa3~BaroT, tlTO B~nOJI-
1!8HH~e HMH aHaJIOrHtlHble pactleTbl nDHBOART K COBITa;l\8HHD non0~8HHH 

pacqeTHOrO H 3KCnepHM8HTaR:&HO H3MepeHHOrO nHKOB, HO K 

He06XOAHMOCTH BB8A8HHH HOpMHpOBOqHoro MHOXHTeRH ARH 

cornacoBaHHH BenHqHH pacqeruoro H 3KcnepHMeHran:&Horo 

C81i8HHH, HaillH pact~eT~ HHKaKHX HOpMHpOBQqH~ MHOXHTeneR 

H APYrHx CB060.z1H~ napa.MerpoB He COAepzar. 
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'tOO 600 800 P,, l'feV/C 

PHc. 2 • .lllt<WepeHIUJan:&uoe ceqeuHe d 6" /d Q, d Q v.. d -r;, 
(TP = 585 lla:B, 91", -=- 41°, 9r.,_ ·= 61°). 
CnnomaaR KpB:BSR - peayn:&!a!H !eope!BQeCKHX pacqe!o:B 

C yqe'l'OII O]lHOKpS!HOrO, .1lllYKPB'fHOrO f\1 N- p8CC8RBB~ 
R N~aaBII0.1le~c!BHH :B KOHequoK cocoroRHBB (B.K.C.). 

illTpHXDYHR!BpHBH KpH:BBH - l!KnB]l 'fOn:&RO O]lHOKpB'fHHX 

rJ N cTonKHO:BeHHA H B.K.C. 

llyHnHpHaH KPHBaH - BKna]l .ztBo~uux NN -c'l'onKHOBeHB~ 
H BKC nocne HHX. 

1 - SKcnepHK6HT811:DH88 .1l8HHHe, BBHTHC HB pa60TH/l2/. 

10 

l 

I 

' 

Hble BH6 IUU<a, CB.H3aHHOrO C O,ztHOK.[ll.THbiM paCC6HHl/leM. 0,ztHaKO COB-

146CTHblij yqeT 0.1lHOKp8THOro, .1lBYKp8THOrO paCC6HHl/IH l/1 N N -B3aH-

140.1l6~CTBl/IH B KOH6QHOM COCTOHHl/lll npliiBOAliiT K 3aM6THbiM paCX0~.1l8Hl/I

RI4 C mccoopUMeHTOM, OC06eHHO B 06JiaCTlll MlllllliiMyMa ::mepi'lllll OTHOClii

T6JibHOrO .1lBlii~6HHH npOTOHa H H6WTpOHa. ITpoBO,ztl/IBlliaHCH nplll pacqe

TaX aHTHCl/IMM6TpliiSBUHH BOJIHOBO~ ~YHKUllll/1 KOHeqHoro COCTOHHHH no 

ABYM npoToHaM MaJIO MeHHeT peayJI:&TaTbl. 

B03MO~Hbl6 llpllQHHbl TaKara pacxo~eHHH MoryT 6b1Tb CBR3aHbl 

c TeM, qTo, Bo-nepBbiX, WYHKUliiH MHrAaJia-HaTCOHa no BeJilllqHHe nplii6-

JiliiJJteHHO onHCbiBaeT NN - Baal/IMOAei-icTBl'le B KOHeqHoM cocTOR

HI414/l5/, BO-BTOpbiX, T6M, qTo 14CllOJib3Y6MbiH cj)OpMaJil/13M MHOrOKpa T

HOrO p8CC6HHlii.H, KaK yKBSbiBaJIOCb Bblllie, He yqliiTb!BaeT B03MO~OCTb 

"aaxBaTa". 

TIOCKOJI:&Ky o6a Scj)WCKTa, HapymaiD~He corJiaCl/16 C OnbiTOM, 

Cl/IJI:&Hee BCero CK83biBBIDTCH npl/1 MBJibiX liiMnyH:&CBX OTHOCl/ITeJibHOrO 

P-n - ABliiJJteHliiR, KaJJteTCH noneBHbiM liiCCJie,ztoBaT:& npaBliiJI:&HocT:& onlll

caHliiR Ha OCHOB6 paCCMOTpeHHOrO WDPMBJil/ISMa SKCnepl'lM6HT8JibH~ 

,ztaHHbiX llpliiM6pHO nplll TOH lite SHeprllll4, HC B JCJIOBliiRX .1lOCT8TOqHo 

60Jibllil/IX llMllyHbCOB OTHOCl/IT6JibHOrO .1lBllllii6Hl/IH KOHeqHbiX HyKJJOHOB. 

B KaqeCTBe np1114epa B HaCTOHJ116la pa60Te pacql/ITbiBBJil/ICb ce

qeHl/IR J G--jci Q dQ dr; nplll T,; -= 600 YsB lll Cl1MMeTplllqHoi1 
I 2. 

KliiH6MaTl/IKe ( "' = T'L ) e, -=- e 'L ) • PeayJI:&TaTU STliiX pacqeTOB 

BM6CT6 C SKCnep!4M6HT8JiliHb!Mlll .1l8HHbiMI4 pa60Tli/l6/ npv!B8.1l6Hli Ha 

plllc. 3. Blll,ztHO, qro AaJKe npl'l yrnax BbiJieTa npoTOHOB 0, -= tl'- "'-- 56°, 

Kor,zta liiMnyJI:&Cli OTHOCliiTeJI:&Horo P-n -ABlll~eHliiR ,ztOCTHraiDT 

ilif- r: \ ""350 YSB/C, yqeT B3al/IM0.1l6HC'l'Bl/IR B KOHeqHQM COCTOHHl/114 

yBenlllqliiBaeT pacqeTHble ceqeHliiH B ]lBa paaa lll npliiB0.1lliiT K xopowe~o~y 
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PI'IC. 3. JlK!f4JepeHI.ll'l8nbHOe CetleHvre peaKI.llH1 p d ~ PP n IJPH 
Tp = 600 !.laB B CI'IMMeTpl'lt!HOtt K!tiHellaTi!Ke ( e, = 9<2.. ' 
Tr = Tz). 
CnnomHaH KpHBaH - peayn&TaT~ pactleToB c yqeTOM o~HOK
paTHoro, .nBottHoro N N- pacceHHHI1 H tJ N-aaaHuo
.nettcTBHH B KOHetiHOM COCTOHHI'IH nocne HHX, 
liYHKT!tlpHaH - ro lite cauoe, B npeHeCipezeHHJII BKC. 
l - aKCnepi'!MeHT8RbH~e ,ll8HH~e, B3HT~e 1'13 paCiOT~/l?/, 
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Pzc. 4. 8HepreTHt~ecRme cneKTP~ npoToHoB npz TP = 600 !.laB. 
a, = a 'l. = 56°, a, = a 2. = sz0
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Om!C8Hl'IIO 3RCIIep>lhleHT8.JI:&HbiX ,l!aHHbi.U BO BCel1 >lCW.Jie,l!OB8HHOH OOJI8CTH 

yr.JIOB Bbi.JieTa I!pOTOHOB. 

Pac~>JT8HHUe Ha.M>l CII6RTpb1 ITPOTOHOB B C>lYM6Tp>l~HOH reouerp>llf 

( 6\ = 82._ ) IIp>l TOll lie Ha~aJI:&HOtl SHepr>l>l To = 600 .MSB I!pHBe

,l!6Hbl Ha p11c. 4. 

3AKJI~q_t;HJt!E 

!1pOB6,l!6HHbll1 B H8CTOH~el1 paOOTe 8HaJIH3 awweRTOB B38HMO,l!el1-

CTBHH B KOH6~HO.M COCTOHHHH peaR~>lH Pd ·--.> pp t{. IIOK838.JI
1 
~TO OHH 

Cy~eCTB6HHbl He TOJI:&RO ITOCJie O,l!HORpaTHOrO, HO H IIOCJie ,l!ByKpaTHOrO 

coy.l(apeHHH. 

llOCKO.JI:&Ky B IIOC.JI6,l!H6M CJiy~ae BKJID~6HHe B paCCMOTp6HHe 

B3aUMO]\ehC TBHii B KOH8~HOM COC TOliHHl1 flBJifl8TCH IIO-cy~eCTBY ~aCTH~

HbiM y~eTOM 3WW8KTOB Tp0l1Horo paCC8ffi!Hfl 1 He CJie~yeT 0%H~aT:& 1 qTO 

TaKHe rrepepacceRH>lH rrpH rrpouexyro~HbiX aHeprHHX (100 ~ T~~ lOOOMaB) 

npeHe6peXHMo Manu. 

ABTOpbl BblpalKaiOT CBOIO O.Jiaro,Z(apHOCT:& JJ.H.JlaiTHAJCY 38 IIOJI83-

Hble OOCylK,l!eHHH 38TpOHyTbiX B paOOTe BOITpOCOB, Jl,b,qepKaCOBO!i l1 

B.K .AHTOHOBOJ1-3a OK838HHYIO H1UI ITOMO~:& II pH IIO,llrDTOBKe pad 0Tbl K 

ne~aru. 
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