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(~) Epe8:iiH<K.uii ¢u3uoiccKuiA UNCTUTyT, 197 8 

,Amppa1<1.i110RHaR Teop1rn 11.Horo1<paTH o.ro paccell ;urn, ocno:saHHaF. 

Ha tlJOpM81H13Me r11a ·t6epa [1+ 3), !1pO,lJ;OJili8eT OCT1lB8TbCH 3W~81C'l'l1:B­
HDIM MeT0,1\014 11CC11l ~OBWUH! npol.(eCCOB E31H!MO.D;eifo:rmrn ttaCTIU~ BblCO­

KOM 3HeprnM c ?..z!pw.rn . 06urnpH ,1 3Rcrrepi1MeH•raJI:&Hliltl MaTepmrn, Ha­

KonneHttbl.ii 38 HOC1!8,l\Hlle l'O,l(hl I Dli!RBJ'IHeT .40CT8TOtrno y6e,l(l1Ti.JJibHOe 

:::or;rac;rn c rrpe,11cKa 3aHHRMH 3TOH Teopmi, npv.tieu B PRl\G CJiyl!aeB 

,1\a~e B TOR 061IaCTH 3HepruM .ii rrepe,n:a!rn.blX )llli!Y1ILCOB' l'.1\8 rrp >iMe­

HlU.!OCT:& TeOpiH! COMHHTS1I.&Ha. B CBHSH c 3T>U.! llp6,ll;CTSBJIHeT HHTC-

pee KOppeRTHOe paCCMOTpeHHe rronpaDOK, BOSlU!KaIDmHx Bcne~CTBHe 

a¢c(leKTOB, ROTopwe He y1rnTh1B81lTCH H:IH npeHe6pe.!ti'!UO Mami B rnay-

6eponCKO~ K8PTHHe. 0AHl1U H3 TaRHX s~eKTOB flBJIRDTCff IlOTepH 

3Hepr1111 HaJieTa~~eV. qacTHI4l>1, BW3B8HH~e OTAaqe~ }Q'KJIOHOE B ane­

U6HT8PHWX 8RT8X B38!1M0,11eV.cTBl1H. 

Hea;L(1rn6ar11t1ecRrie norrpanm1, n qa c THOC?H, nonpcrn1rn, 06yc1wn-
r,,_ 7'1 116HHh!e OT,l(a1.Jeti HJKliJHOB' Il0,7\ pOCil!O 11ccne;ir0Ba][J1C b B pa6o•r.ax L, - J, 

d KOTOpwc aBTOphl' O,l(!IDI\O' .B KOHKpeTHhJX lJhlqiWJl'6lil!i!X orpaH!1'1!/.118 -

JHWl> paCCl.!OTpemrnM CJiyqaeB' KOr;>:(a H,11pOM-Ml1lUe.H'clO ff:Bl!i!S TOR ,Z(e ~i ­

TPOH. I.leJI:& l.\SHHOi1 paC50Tb!- OC06i!UITb yq eT aqxpeETOB t Bh!3E&H!lbiX CT­

Jl;3 tfe;i HYK1IOHOB, Ha CIIY«afi cpe,n;m1x l1 THY.WifoiX RJ(ep , R ROTO phl!J OT­

HOCliTCff 6om;m11Hc ·rno 3Kcne p;rnett '.r:.JI!I>Hb!X 4aw:o1.x. 
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PaCCMOTpHM ,llllfl KOHKpeTHOCTllI IlPOL\eCC CTOiIKHOBem'lff penHTllI­

B IWTCKO~ qacT11Uhl I c H,Zl;poM, np1rno,1J;Hllll1~ K o6paao:eamui 1.1acT.1H.lhl 

I 

2 , I+A ~ 2+A. 

ITpoKa:aon:&Hhl~ qneH PHAB BaTcoHa [BJ , cooT:seTcTBYfill!lero AaH­

HOMY npoueccy, 6y,lleT llIM8T:& Blll,14! 

e,rn f +rn 9 .. , 1 1 1a a i! -

Fq (K, K"') = (-1) <1,1< /ti. ~1tj 4 1 ... tl( ~attl •.. t~I i.,,K >, 
~~ 

r;ne K H it - HMilY1l:&ChI H81.18llLHO~ Ill KOH61.1HOl l.IBCTHU, a RH,11;eK­

Chl L , f COOTBeTCTBYDT H81.181l:&HOYY lll KOH61.1HOKY COCTOHHHHM 
4 t 1t 

H;npa. Ilp!t! STOY ti. ' t n ii t I( npe,llCTSBJIHDT co6ol onepaTOPbl 

:saalllMO.llelcTBllIH t.18CTllI!l c KOBKpeTlWlllll HYKJIOHaKil (KOTopwe 01.11t1Ta­

DTCH CB060~HhIKH), COOTB6TCTBYJllllJ16 npoueocau ynpyroro pacceH­

HlllH I - I , 2 - 2 11 nepeXO.llY I - 2, 41 H Ge? -cBo-

60,llHble WYHKUMK I'pHHa .llilfi cocTOHHH~ I ii 2. ( Mu orpaHlllt.1HBaeuca 

fl!MllYJll>C!-lblM IIpH6JIH11t8Hl!I6H). 

Fi.~''\,z, K' l npe,llcTaBJIHeT co6o.K aMnnHTY.llY npol\ecca, B KOTopou 

IlOA81lll!8H qacTHU8 nepepaCC81!I:S88TClI e - pa3, a 48CTllIU8 2 -tn­

paa. B1:i1pa11eHHe {I) 1i10J1ter.r Obi'?:& nepemrnaHo E H;11e: 

e _ (.. .. > ;,(it.t-K".t•1Jz:j 
F·6m(K, !<') = (-1t"'( 4>. (z:) n ( ~l\1.;i!Ha Ko1, !::·L~-·---- .~ 

1,t J .t•1 \ 251" (E.,... 1 - K.,.. 1 -m, ti o) 

I - · 1K - - ~ - • •(R - - (2) 
l(i""(Kt.1 p)ec' C•f-P,)Zet1rl{~P~:f~(PJ!>, r,. .. )e· ~-~.i)'letp..1} , t cSiz ( i? -, - ---· ---. --~c1, El!>- Pp-m! .. i.O) • 

" • <t>:(-il() no.-i," 
T K•1 
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r,146 BB6,llellli 06oaHat.1eHVIH: ~ = i< t ~H= I<', <Pi. lt1 cP+ -BOJIHO-

Bh!e ~YHKUllilll H81.18llbHOro H KOHel.IHOro COCTOHHllI~ H)l;pa. 

Ilp111111eM Tenep:r:., l,{TQ [9 ] llPH BUCO!U!X SHeprllllIX 8Mil1111TY.llhl f,,' 
I ' J S8Bl<ICHT mun:& OT nonepe•:rnhIX nepe.l{all V!YllYJII>Ca .II CY1116CT­
tu i1a 
:aeHHO OTllllll.IHH OT HYHH n111ml> npH Mll!HV!Ma~LHWC (.llOllYCK86Mh!X KV!He-

MBTJ/lKOil) npo,llOJI:&HblX nepe;ztaHHblX Hunyn:&cax. Tor;zta nponaraTOplil 

:a Blilpaxemrn (2) MOlitHO aarmcau :a :si.t.zie: 

1 

E
a -,. a . : [E(-) t (if •• ,;:t:,1.• ]z -z " , oltt-KJ.+1-m.1~tO K -= - 2m -Ko1.+1 -rn,+lO 

1 ~ (3) 
Ef.,- p-2_m2. i 0 = [E(K)-t ot ... -i<~14• - ('3;- Ktt<l~-r (~.~~~I]~p~m°+iO 

J!J • •• 1 2 rn c ,.. ,.. , 2m J?> ' 

l.ITO HBJIH6TCH nHml> BblpaEeHHeU 38KOHa coxpaH6Hl1H aHeprllllll B ane-

U6HT8PHbiX aKTaX B381!IUO,ll6lCTB!H. (llbt Cl.IHTaeu HMilYJI:&C, nepe,lla­

BaeMI:il.I! HYKJIOBY B BKTe BSBHMO,ll6~CTBHH, U8JlhIY H8CTOJI:&KO, q~o 

UOXHO nonl>30B8T:&CH HepeXHTHBHCTCKKK BblpaaeH116M ~Jifi aHepr.itH OT­

,ll81.1>t). 

ECJillI ,llOllYCTllT:& Tenep:& 

< q, 2 _,..12 m K << 1 

r,lle m. - i&acca nyxnoHa 

Bi:lll011H6RHe COOTHOaeHKit 

<q."> R 
--- << 1 ' 2K 

R - paAHYC H,llpa, q. - Hunyn::&c, 

nepe,lla:aaeWidl HYKJIOHY B 3116M6HTBPBOM 8KT6 CTOJIKHOB6HV!H ( H,KBK 

CJI6,llCTBBe, OTCYTCTBi16 WP6H6JI6BCKHX nonpaBOK ~) t TO B~pe:le -

HHH (3) aaIIHmyTCfl B B~~e: 

*) 3aMeT~M, l.ITO cornai::no peaynuaTaM pa60Tlil [IO] , :s onu-
1.1ecKOM npe~ene ~peHeneBCKHe nonpa~Kil uoryT O~T:& HecYnteQTBeHHhl 

A8Xe npn 3H81.1KT6lll>IOK OTK~OH6HK~ OT reoueTp~qocKO~ OllT~KH B 

npel\crnax ff~pa. 
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.-2 -~ 
::ot+1- Ko(+l-rn,~+ iO 

--------..- .... - · · -~--..-?:--::-----,,..-:------

2 K { k - ~ [ L. J~l· ) - K ~ < o } 
K "~ ' 2m d..+I 

( 4) 
1 1 

E~-~ p2_-~;-:0~ 2if{1\--~ -[ f (if.,L:Ev!/ ~ UZ)fu2.J.° .f (.P;~ .-i!d'.rn::;.~J.f..101 . ~ ' ,,, 2m i:!m ,.._, em 2/r .,, .1 , 

.. ;:;nom,3y;i ( 4) , MOA'.HO rrpmrnTerpnpo:sau Bl>paliemw (2) no npo...: 

2\ 0:1Tl,HUM KCMilOH8HT6M iillI!;)JlbCOll. B peayiu:T8Tt:l IIOJIY'i.llM! 

',_ 1" ' "' e ' d.1 K... ) ; ';{ K )S '\ K,,_ •Ko1. •• .L :: . --·1 ., ,,•mr. :::,-'-i _ _l~~.l -( - - ..... )} 'lot-"'•• ~+~-zd. 
: f K,K 1 =•,-1; 1

1 cp. ('"'I I),~-·•;, t11 \I\,(- t<~, 1 .l e m " 
" ' ' - ' ·,;~ f I \c. JI) " 

2 - -- l! . - - - ·[rri2 -m.'' (Ke.,-R).LJ 
Q ~ - )'If rr i< .-Pl.)e'(1<e.,-P.)sed+l -2~+ -- cm-- t:.e+1 

;t - · ' '-<J(tl ~ri. J 12 \ • • e.+ , ..i. j J. 

- - 2 
. 1 - - )- · (K~-K_e.,).L 

;17 {d(P;3J14 t' ' P- - o } )eqP~-Pp., se.p+1+l--2;.,,---Ze._p'1 J 
X ! - ·- - - l ''· I"'- I J. C:l 7 ? , · · ~ a z;> Joi 1J• \..7 c -
.~= 1 de :ic J K - , e.p.i • 

*" -- A -
x<f>~('-1<)n d.z.I() 

~. ! 

(5) 

r·~o s" .II E ~ - nonepeturae H npo.ztOJI:&Hble HOMIJOHeHTbl pa.zt.11yc--?-GKTOpOE ('.' v • 

TmrnM o6paaoM,yqeT no1·ep:h aHeprHi'i Ha OT.lla'ly B aneMeHTap­

:wx :umn coy.1.1apemrn ::;IJeJicH Y. noH:sJieHHJO nepe,ll Kar.i:Ao i1 a;.;rurw.ry­

.'.f O'. ~ (j_Ja3011orc MHOlKl1T6JIJ'l, 38EliCR!IL6I'O OT ' IlpO;z(O!I:CHO.il KOOp.]1.'11!8Thl 

.. COTilSTC'.rBYIDlllerc HYIU!OHa OT;l(atrn. BBOJ.(R Tensp:r, nepeHOpMl!pOBa­

Hl1e ty mn.urn i1POl;,v.JIP.' 3SB;'!Cflll!l1'3 OT rrpO,IlO!I:bHOM h'.C O P.ll.l!Ha Tb!. 

t~2 ~ 
f .. 'Z°)e2m?.:::: _LK_ ( :- ( P ..... )'' ;j~ cq_ 
tx~l I 2;]!' u lX~\ti,2 - o( b 

r , .. 
\ \) , 
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r 

1.~o.lJW 'l il.f'Cjr!?.Terp;ipo.sa·r:r, E!i!paJKeH~;e ( 5) no rwne pe1rn1i1M KOMJTCiieR-

ISM IIPOMEJEJ'l'01iHh!X HM!IYJI:OC OB ! 

. ·- . . . - ... , - e . 
. e:,.,., r +,.,., . K ( < ( t< - K ) Lil /l ( ,-- 1; -: · Cl { 1 '( F / r;- K' )- t1)' ~- e d !;, l1qo-:>.J.,l-.,/r:1 i 1-z"- I )( 
'• t \ ', . - l 2jj J o<.= t l . , o<• . , } 

z c 
L 

r · - - )e 
• 

1_ic:d e, -Se-t-de.1 
m2-m·z m/' -- /G( )1 
-e_f(' fH n ~2 (~ ·5e,~+1,le+,'!>H 1 .~E•~tl-~e•J'>T 

P:1' 

A 

. K <Pt( ii<)¢( ( Z~) [} q iK 
( 7) 

Bhipazemie ( 7) OTJil'1l!at3TCH OT 8HOJ!Or,!'!HJJX Bblp8lK6 H.ll ii ' ,;rn.ryp1-1pyr:­

ll\.llX ll .ZI:W1Jpa1n.1MOHHOl1 Teop~!H .PO.s,llemrn IJaCTmi Ha ll,1\pax {II ,12; ' 
irnui:& aai~e Hot! 

[ ( f' I 1 r Q , - -i ;f i! ~ , - ) 
~~ v1''c:·JT<K"ft~(t>)e d~ --lx~:.~,z .. 

B npe~ UOJ!Ol!lettv.11, tlTO IUIOTHOCTI. pacnpe,14eJiemrn 

R.npe HEnfle:rcH gia1nopy!3Y10filei1cH rJ!YHK1.i,11ei1, 11:1,z
1 

. 

HYRJIOHOB 
e A . , z ,.,J !'= n 

i=:1 

11 cqHTBH, qTo cnpase.zvnrno ycJioB~ie no11HoT1i1, ~ 1' f ef>t"' 1 
f .. l 

BocnoJI:030llaBilll1Gh :.1e 1'0.Zi>rnoil, pa 3Bl1ToY. E paCiowx l II ,12 j 

B 

v( i. J 
-A 

]!.!iii 
f 

.ll.i1Jir~:e f:eH:~AGJII>H or c, -.;e!jeHVrn ripor.:ecr;a I+A - 2+ii. l.!Ol!HO rrC:JIJ-

IJl1TL BNp!rne rn:e' yt; ;!T1:iB8JVUlee atp:j!6KT OTJ.la 'i!rl HYJ:Ul :. r10E: 

2 
d6 - 2/ ,- r · / m,-m~ q") ::;;,(- -_ ,, . · .. (p ~ zlc:( -<:i g P ·o)e~pi1 , :.::.L-_ _ +- 'l--:- 1 f'(~ ~)di-dS2.- ·J, .r , ' '- , 112 \ r ' 2K 2rn 2_;:., , 

- 6; .; ~ ( ~ )'i 1,_ ~~2 (U11 (~ )fi(t 1-Z}+.(._,,J(i) 8 (2-2, )] Pi'{ i'.' \ 2 ~ J 2- I, C, )1 , 
1 

. ~ 1 ' oD - a- -:! r ~ ? . ' ,, ! _. " · ,, ( .- " -' I · · l · I + ·"xp t.m,-m,::i t').,, o., 1orv "ld~ · -~;f-':l? t . d ~ , ::i_ 1-.,
1 l( "- ' -.~- r: t - c: - - -- \ b} c . c 2 J , \ ) ' 

I 2K -
1 

2m 2_ .;;., - ' ·i'., _, 

t 
-f>f (.' r . _.,. ( ...... ,_ . I q, I { 'i1 ') Pf!J, i )bpiiq,stt (j:;, 

, 1 1.:2 ' ' V , ~ • · t 

< ' ) - - •• f. ' " z - '" ; i , t . 0 - '-!. I · -
- ---- - ~ ' }' 'I 
2 ~ 

:.Ti .\ ·; 
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6
1 Ji! - I J"- - J ~ Z 12 - ~ f(g,zz.')di!. 1

- (,~,. f(g,2)di!. 1 d jd_~d f:, J 

·<><> i! 

I 451 j 

6,.,~= ~tx-~(o) . 

(.,.) 

rite 

(8) 

BHAHO, qTo nepaoe cnarae11oe (8) , rrpeJtCTBBJIHD~ee 0060~ ceqe­

HHe H6KOrepeHTHOro npouecca, H6qYJlCTBHT6llDH0 K 3<).JIJleKTSM OT­

Aaq11. (C TOM TOl!HOCTbD, c KOTOpoM 8MilJIHTY,14iil B cymeCTBeHHOtt 

06JI8CTH 38BHCHT JIHmb OT nonepeq!Wx KOMilOH6HTOB nepeABHIWX KM-

nyJIDCOB~~opuaJibHO 3TO Hl!JIH8TCH CJie]tCTBH8M 88BHCHMOCTK 8.uulHTY~ 

1Il1mb OT AByx nepeMeHHlilX, s H t H BliT6KBDUleH OTCDA8 nepe­

HOpu11pOl3Kl1 WYHKI.(.11t! npo<lJmrn ( 6). '»HsHqecKH aTo 06yc11o:sJieuo 

CJI6Jtyxl~l1M: 6CJIM yqeT OTJtaqH CBOAHTCH JIHmb K H3M6H6HHD '1>as 

8MilJIHTY~t TO H6KOrepeHTH06 ceqeHHe, KOTOpoe rrporrOpriffOH8JIDH0 

CYJlU6 HHT6HCHBHOCT6~ BOJIH, pacc6HHIWX OTA6JibHblllH HYK1IOH8MH, 

He AOlIXHO 6~Tb qyBCT:SHT6JibHblll K 3TOMY a!l'4>eKTy. 

,ilm'l 0°uemrn rronpa:sKH K aumrnoryp;e KorepeHTHoro npoLtecca , 

06yc1101me HHOl-l OTAa~ett HYlUIOHO:S' BOCilOJlb3Y61lCH 6opHOBCKllll npH­

C5mtit:: HH6M H .Bhle5epeu J (.S, 2) B rayCCOBCK0'1 ipopMe, 

~"+a 2 

O(s2)=P e-liJ J , ' ) 0 , 

Tor;zta yl!eT sgxt:e1rTo:s OT;ztal!ll npHe,;eor K rrorrpaBxe B.lrl:AB 

*) Y1rnT qJieao:s, cooTBeTCTBYJl!ll,llX irnoroKp8THlilll 11 HeKorepeHTHliM 11 

ne pepacC6lH!Vtfll.! (
131 ' Hll M6!iHe'? BW:1!0,l\OB 0 H6t:IYBC'l'BMT6JllsllOCUi 

HeimrepeliTHOI'O 8646HlU! K aqii)JeltTaM O'l){8 laf HyKJ!OHOB. 

-B-

"- .. <j-~R ~ ) 
-1-!_( - ~,.,,z._ 1) ·F (ci=o e ., e 

f 
BH;llHO' 'ITO ll8KClllM81lbH6l'I B6Jlill!lllH8 nonpaBKH ~ -- ~ ( npl'! 

(mR.) 
a "'i. ) • 3aMeTHM, qTO attanorl'!l!HBH M81IOCT:Ei ("" _f_ ) B03-
Y' f< ( 111R) ~ [5 7] 

HlllK81I3 Ilpi! lllCC1l8AOB8Hillll a~~eKTa OTAaql'! Ha ,l\S~TpOHe - . 

ABTOP Bl:lpallaeT r11y601tym 6JiaroJtapHocTb G.P.reBopRl'IH.V a 

c.r.MaT>LlHHY sa BH.HM8l!He K pa6oTe lll KPHTHl!eCI\118 38ll6l!8Hlllfl. 
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