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KoHJle~ ,IzyaJil,HOCTH B <Imsmte 9JI8MeHTapma 1JS.CTHU BOSmnt

Jia noCJ:te ycT&HOBJieHHli A.A. JioryHOBliM, JI.,n:. COJioB1,eBHM H.A.H. 

Tam:eJIJr.Itse IIJmllt1l .CJMM IIpH ROH811HBX BHeprwrx./I/, · .BliSIBHBIIIHX 

cBJIS1, Me'&JIY noBe,neHHeM aMIUDl[TY,IU,l paccemnm B o6Jiacm HHSRHX. BRep

:rd JI ee BHCOKO9HepreTJ!1ieCRHM noBe,neHJleM. AH8JDIS .11- .Al'- pacceJIHlUI 

c nepesaps.nRottf2,3/ no.ItTBeiwt,'l BTY cB11s1,,a 6oJiee Toro - oxasa

Jioc1,I 41, qro BKJI8,IUI OT nOJillCoB Pe~e, ollllcSBSllltlie ~ npK 

B!iCORHX BHepI'JUIX, He T0.nl>KO B cpe,nHeM, HOH JIOKSJII,HO onpe,neJUD>T 

xapaxTep aMIIJillTY,Itll B odJiaCTH IU!SKBX 9Hep:rd. 3TOT qBKT H llO.ny,mJI 

HaSBaHHe CBJII,HOI (JIORaJII,HOI) ,eyaJII,HOCTH. 

lloBBJieoe npoc·rol yaxopea'.oJtaHCHoR MO,neJIH/5/, y,noBJieTBOpsm-

111el Tl)edoBIIBJISiM ,nya.JWIOC'l'H,B ee ycneu B omi:camm l)ElSJllAHliX cTo-

poH 8KCll8piIM8BT&Jii,Hl:a: )1,aHHHX C'l'BMYJIHpoBaJDI llOJICKH C nenr,I) yrnyCIJieHHSI 

noHJIMaHJUl BTOro BoBOro nowrr:rm. Ilpez,Ite :scero YClt/IliUl'. cocpe,noTo,m- . · 

JIHCI. Ha Haxollt,lteHHH nyTel YJD!'l'aJIHS~ ,eyaJII,mct MO,neJie!. Cor-

JiacHo paC!orru.i( CM/6191), B!ip8.lEeHHe ,nJISIH ♦ ,f, roqe,mol ,eyaJII,HO! . 
· . · ·· · · .. ~· · /IO,II/ 

JnI8l'plMMH, KoTopoe B (popMe,npe~.110xeHHOlt Eap,nax,m-Pl>ara,HJLeer BH,n 
. I . . 

/1 /J;.f-f -.t<•:)·( ( ... , )-.1.,'f'. .. f' - Y.· 
8H+.2=./clY:, (x;,p,)= (7d.1C;;c1 . n (-nxt I ,, "' . ,..,.z ll • ., fH<bl./1 ,.,. . (I) 

~,,= (l+.t(o)+el.'f/+ot'y,.~)J". ,~,,.,, 
B COllOCTSllJUieTca: C uy'JII,THnepH~epHqec1tolt ,nHarplllOlOff Ha pxc. I: 

P,., P~-~·.. f'..., • P11; 
s • .s 

s, = (1.P, ),I. 
!><O t 

,,( ( S:)= «'~: + o((e,) ' 

. PHc. I. 
J,l)J!H<? l)QCClll'rpHBaTI, .RU 6oJIIOBCKOe IIpHCSJlmtemre llOJIHO_ff ~

Tor.na. ~. O6ecne11~mm: ymrrapaoc'l'lit B CJie.eyDIIBX nopst,nKaX. reopu 

BOSMYll!8HWl ayDo·nOCTpoHTI, .ny&JII,BHe .JtilarpaMMH C O,nHOfl B 6oJiee 
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. Sa?llKHyTHl,'ll neT.n.ru,'ll. TaKHM OC!pasou, STa nporim,:Ma np:imo,ItHT K Heo6-

xo.n;rur.ocTH opopr.~.mqx>BaTL .ztHaI.'PaMMHYJO Texm!KY. IlOSBOJIJD!lllj'll CTp0HTL 

BHJmteIDIH .u.,ut npoHSBOJILHHX JJ.YMI,HHX ,IJ;Ral'pa.M,f. 

STR BOnpoCH, o,mraKo, TeCHO CBJISSHH C npoC!Heuoa qiaKTOPH

sarnm BWieTOB IlOJiilCHHX ,l1,'1!8rpaMM no RMIIyJII,CaM BHeunmx ,mcnm. Hsy

-qemre qaxTopRSa.IUIOHHHX cBOttcTB B N+-.t Jier-qe Beere npoRSBO,IJ;HTCSI 

Ha OCHOBe HeROToporo onepaTOPHOro qx>J)M8JIR8Ma, IlOSBOJIJmllero SanR

caTI, aMII.llll'i'Y.IJY B Bz,ne BaKyyMHoro cpe.n;e:ero OT npoHSBe.neHRSI onepa

TOpoB, COilOCTaBJISieUHX ·c Bepmrnaw H nponaraTOpallH ,l(Harp&!MH.BnepBHe 

TaKOil: IlO.ItXO.It npe,nn:OJJteH B pa60Tax/r2,131_ OH OCHOBaH_ Ha npmieHeHRH 

6ecKOHe"lHoro Ha6opa -qenq>eXMepma OClijlJJJISITOpoB. SToT giopMaJil![SM, 

O.n;HaKO, npHBO,Itll:T K CJmlllKOM 6HCTpOMy {SKClIOHe~I,HOMy) pocTy 

KpB:rHOCTB B1,1p0~eHHSI pesOH8HCHHX COCTOSIHld!: C YBeJIJ11ieHirnM 8Heprmt. 

' Jlpyrott IlO,ItXO,It K qiaKTOJ)H88.IUIH b#t). npe,nn:ollteH n.u. OroSIHOBHM B 

A.H. TaBXeJIH,nSe c coTpy;ll;IIBI(aMH/I4/. B ueu HcnoHL3.yerca 

_KOHe"lHHit Ha6op IISITHMepma: OCQHJIJIJITOpoB C oneparopaMH po.1',Itemm 

R YlfB"lTOJltelillSI cf" , a,.;. ( oL = O,I,2,3,4; -i = I,2, ••• Al ) , 

y,u;oBJieTBO:PSJlllll™H ROMMyTa.IUIOHHHM COOTHomeHHBM 

La'"'' aj/3] =- ~j' G"'fi ~ [t1.,1 aj1.1 J= [a,:, aJp}:: 0 

-G~,:4·,,,.G.,.,~£,H=Gn=i., Ci"',-,::0 AJ1ft ol=/:-/3. (2) 

IlpH 3TOM raKHHI,TOHHaH . CHCT8MH oeer BH,l( 
Al Al ,A/ ~ 

H = f; H; = ~ ( ar aJ=f li~f "')3a: a,Jl J. 
(3) 

B STOM llO,ItXO,ne CY1118CTB8HHyl) p0Jll, :arpallT ROrepeHTHHe COCTOJDDUI BBe-

. .nemrax OCJijlJJ'JUl'l'OpoB. Ha i:teJiecoo6pasaocTl> :a:cn:wn,soB8Hl!SI no.u;o6ma 

COCTOSIHlltt Mil OIIHcamm paccemnm 8,!U)OHOB lIJm BHCOXJIX SJl8PI'BBX yxa-

8HBa.7IOCI, Tane B pa6oTe B.A. MaTBeeBa B A.H. Ta:m.8JIBJI.3r/15I. rJIBB
~ npemzy111ecTBOM HOBOI'O cnoco6a 4Ja,KTOIJ13aI]JDI BBJU18TCSI CT8ll8H-

4 

HOA pocT ,mc.na COCTO.l!Hld aa ,naHHOM ypoBHe C pocTOM cooTBeTCT:eylr-

111el aaepro - q>aRT, no,nTBe~QDldCSI pesyJll,TS.TaMH ps.na .IIJ)yrBX 

pa6o/I6-I8/ • ~ Te:mima, ltOTOpaB 6wra cqiopiqJIBpo~ B 

pi6oTJ!~ ,nua BOSMOmIOCTI, Samte&TI, JIIlCSyIJ aMW!llTY.DY 5 )/+i. B BH,ne 

J:!UYYMROI'O cpe.n;e:ero OT onpe,neJI!mmx onepaTopoB. 

B nepma: lJ}3'YX naparpBi{lax .itJ[ccepTailJDI npBBO.ItHTCSI o:tmcaHlle 

,Dy8Jll,HHX .,K+-)- T01i81Ull,CC aMILIIBTy.lt B HOBOro cnoco6a HX q>a.RTOJm-

saD;D. B pa6oTax/I9, 20/, ROTOp&e Jier.m B OCHOBY nepBOA -qacTH ,lXJlccep

ra~H, C!HHO paccuorpeHO npHM8H8HHe ,naHHOR ,l(Harpa:wmoa T8XHHKH 

,ItHB nocrpoeHHB ,ItYMLHHX ,ItHarpru.w c saMKHyrol neTnel. lHB srol 

U8.11H Y,ItOC!HO BB8CTH H8KOTOPYD MO,l(HlpHKB.UHD HaqaHhHOff ,nKarpaJWHOR 

rexHHKJI, K0%0paB Henocp8lCTB8HHO C!8lY8T H3 Hee. 

3T0KY Bonpocy llOCBBDt8H §3, B KOTOpOM IlOKa8aHO, qro ,l(Harp8lOC-. 

HYD T8XHHKyl14/MOZHO nepecTpOHTI, TaKHM o6pa30K,qroelli 4laKTOpH30BaTh 

BK!a,l(H OTl8!hHHX llBTHM8pHHX OC~HHBTOpOB.IlpH 3TOM BHpax8HK8 ,l(HB 

J!>Jl.,z. M0l:H0 3allHCaTh B BH,!(8: 

1 
/~ -.ai.,H, 

8 =./' td.c,.K,• n<olrito> 
.K+2 f) ••• f i•f ' ' (4) 

OnepaTop ri 8&UCJff TO.nltO OT a,. B at,. C JID IIOZJIO conoctaBHTh 

.v.nrpu,IQ' iac. 2: 

lr; IP,., 
+ ••• 

~ ..... 
·}( .. ,_, 

I~ JP .. , 
~ x,., 

Pzc. 2. 

lP.,_ JP. 
.s, 
x, 

no aTOI ~e ,namlHI onepaTOp mJIHO IIOCTpOJffL C llOK>utI>ll 

CJI8,1J3111\111X npaBJIJI COOTJleTCffJDI: 
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!P,. 
a/YSJIY -- COOTB8TCTByeT onepaTop 

V ( . ) ( )-.t,;;;;P. _£_ p,,_. a,., ai• = 1-a• • ac:. f:I( ,. 
' (5) 

r,11;e .f.·K - HeRoTopue onpe,11;eJieHH!le nocToamme; 

6/Bepn:ime ! ~ conoc'l'a.BJIJierca onepaTop 

(P.at) H. 
e · ' • e - '. P- (-ti? a · 1) 

• • J .:=r. r..l",, ·' (6) 

B/8JieMeHTY ~ .. 
,1._ COllOCT8.B1IJleTCSi onepaTop X / • • 

IIocTpOeHHml corJiacHo aTIDII IIJ:6BllJlSM onepaTop r. IDIIeeT mm 
N < 

r ,-;1 H; n.AI ( •-t )-.t,·,f;, .AL (P •) .-=, I .x, 1- nx fl• P~• (t• -f.·.. ,a; -H.-
, .. ,. 10,+t , .. , e ,,, '"' (2 : e : 
-l-1 U;, n•: ( •·1 ).ll/;,p~.JY. _ S'.· nx ,{-nx (X• a;, ,,,, 

(,4 I ·n, f • l, 1 t '• • (7) 

TaIOIM o6pasoM,B &TOM no.u;xo,11;e no.ny,mJI mmoe Br,rpaxe!Dle llmtT 

COOTBeTCTBHJi ME!lgly BHeDIHHMH 1BC~ JI[ OCilHJJ,lISiTOpaMH. Onepa'l'Op 
Al n 0 , BXO.ItRllld B npaBYJJ 1UiCTL paBeHCTBa ( 4) , IIORaSHBae'l', 1i'l'O 

•=-• 
ero MOJtHO ~ecrot llpe,ll;CTaBHT!, c llOMOIJU,D CBOeo6pasHOff JaCCJIOeHHol 

,ll;l,larpa.MMH: 

~pl fP, :nr. = 
L,=f C 

PHc. 3. 

P, 

t \ ' 
~ . . . -- - -
rN 

HMeHHO Ta.Kall ,ll;B8.l'p8l,WHaSI TexmIIUl JI8I'ltO IIpl[BO.JtHT R ~pi,!JJie .~ 

qaRTOPJl[SanD JI+ J. - TO1letmlll .!ij"81ll,HOf &MILmlTY.D.H B BJJ,tte 

8 < 1,1 I .J)....,_,.,/S 1,,, > 
.N~2._== 'fK-1<+-2. H-ol(~,.) 1'"' J (8) 

r,11;e ( lj!AI-J<.+-.2 \ H / V "") - ,D;yaJII,Hlie cocTosmRJ'l, :xapaxTepasy114H1:: npo

MeJEyT011Hllft pesoHaHc c aHepI'Jl[ea 51< • TaK, HaIIJlHMeP, I VJ ln,!eeT 

6 

"' 

mm 
f ~ •·I 

(,•·• -Jt~-H " / ~ (fiat) n,fe 
!11()::.;(1,i,f;-<; , C1Tf;Jo)=)jf/7 {,t;,1,}e··' ,.,. lo) 

ii-.... 0 ,t2f I• /x.f"J. ) ( 9) 

a ( l("'_" •.z. \ no.ny,meTCH :as aHMOrH"moro Blll)allteHHJI IIyTeM conpmteHIDI. 

~ecRHe ll8O6pallteHIDI 8TllX COCTOmm:lt .zuma Ha p:ac. 4. 

<t-~.J~ 
p"' 1P.,., 

X,v-1 

PN,, 

ltL iP .. ., 

x~ .. 1 

PHc. 4. 

IV)c.>-=J"'· .. f /1 
~ Po 

B &TOM c.n;rrae onepaTop J) Henocpe,11;cTBeHHO nOJiytJaeTca B :mme 
. .IV-J<,I(. . 

I) - n n/1 ( 1- . " ),f~~t:t. -f,.~ 
,v x - a,ra,.. 

- ,>< 1°=1 "'"JH • (IO) 

IIpe,ItJIOJEeHHaa MO~ ,D;Rarpm.MIOff TexHHKX ORaSW3aeTCH 

Bec1,1ta y,11;O6Hoft ;IJ)IH nocTpOeHRJI Blipall8HJ:SI L,,.,, ;IJ)IH .D;yaJil,Hoff ,ll;Karpa?,'.

lv'll C O.z;;Hoft IlJ!aHBJ)HO~ SBMRHYTO! neTJreff K /V BH811lHHMK 'iBCT:e:naMH 

(pHc~ 5a) • 

\ 

P.-

1,\. I ~ \ \ "-.... - ~ I 
P, 

PHc. 5a. l! 50 

!H&OI'J[,mO CJly'ml) My-JII,T:e:nepirq)ep.rqecKOI! ~Ill, ee MOUO npe,11;

CTaBffl> raue B "paCCJIOeHHOr.•" ~e (p.a:c. 56), I',11;6 OT,ll;eJII,HJie JmHill!: 

cooneTc'l'Bym 38.NllP:BHJlll .a;eno"ieK TJrn& p:ac. 2. A Tax ruIB ;rr,.7!R Bllllli-
1!.-.a~.,J-~ 

KalWi O.ItRo! .c.eno"il{K Heo6xo,u;n,o R f; .Iro62BHT1> nponaraTop x,.. · 
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K Bl,lql(CJUlri C.118,Jt or IIOJlyqexaoro BHJ)8Z8Hllll, ro .JtH L,, IIM88J( 

L (/¥ n,11/i -,l(S;c"')-i ( H; 1} 
,v == Jct r... 'dx,x; Sr )t."' r,. ( ) 

•=I / ll 

r.ne K - BHyTpemml qetHpexJUmyJIJ,C neTJm. CxOHCTpyBpOBaHHaJl 

Taro!M o6paSOM ,ItHaI'paMMa o6Jra.D;aeT T8M CBOICTBOM, trro pasM!:iR8HHe 

Jlll6o! HS BeyTl)emmx .mm:H! IIpimO.D;HT K .D;H8I'p81,IM8 TJIJia pxc. 3. 

BlltmCJiemte CJie,na H HHTerpzpo:eamte IIO c/'I,:, B q,OpMYJie (ll) IIplllO]UlT 

K CJie,eynnel>\V' J1HTerpa.1U,HOl>\V' npe,ncTaBJie!DID A1lJI L Al : , 
L =- ~:1r1.1,(, fJ (Hi~ J-,t1J,,.p,,,-f;,,c.J-,/(g}-f c-.,.., 1 

-,..,, cl II,.., .~,,., l•IHe --;:-41'{~ L .s:" hu: 1-rix,.. J 
•'fA !v, w "',u •• ,,., ,, 

H ~ ,2 (!2) w:nx, .!,,=(L-p,) 
,'zf ~ ,-. ✓•/#f ~ • 

,ll.nJl A-'= I/ H ot<0)<0 STOT BHTerp&JI CXO.D;HTCJl B od.u.c'l'JI c,((s)<O 

,,/(f)< 0 • BHe KOTOpol MOl'.8T 61,1n peryJlJil)JISOBaH C IIOMOIQJ,I) &Ha• 

JIHTH1l8CKOI'O IIpo.D;OJmeHBJI. 

B xoHne Jiaparpaq& IIO~mto llCCJ18.D;OB8HO Bup!DDe AM L '( K 

Ha.lJteHO ero 8CHMIITOTJl118CKO8 llOBe,neoe: 

otUJ 
L - c.(iJ r(-olffJ)(-rJ'-5) -tn {-ti's). 

I( s .. - ... (13) 

Bropaa qacx1, ~HccepraitHH nocsnmeua ~an1,ueameKJ 

pa3BHTHD ,JtHarpawmon TBXHHKH C ~en&D nocrpoeHKH Oonee 

cnoJ:HliX ,JtHarpaw~ IlocKOJll,xy nepexo.D;H MeJrM plSHHMII .J!YUI,JMII'. 

.D;HarpilMMSMH T8CHO CBS!S&Bli C .u:podHo,.,mmebJml npeo6pl80JIIJDIJ1MJ[ 1 TO 

B mtTOM I BBO.D;HOM A1lJI &TOI 'IUlCTJl.na~. Kpauo1 JISJIO&eHTil 

H8O6:XO,Itlt1,tie CBe,neos: 0 llpe,D;CTaBJieDSX :rpyIII1H .51. (J.,/!.) B DpOCTplJICT- ' 

Be 1t0repeHTHHX COCTOmmlt IISiTDepma OCnuJIJl'fOpoi/2~ IlOlta3aHO' uo 

JtaX,ltOlt KaTpl!~& i 36 51 (..Z,/1.) MODO COllOCTaBl'.TJ, onepaTop e.- (3) • 
.nelcTBHe xoToporo BiiJ)8Jl8eTca <I>oPl>\V'JIOI 

8 

,, 

i' 

~ : I (l 
' ,~ 

i 

j 
'( 

: ' 

(2,at) .J. ( +) .E.l,-, /-3 
0i(!) e lo>= ~ .i, aa. ra, .. ,,. Io).., 

1=(;1), o1-J"-r13=1. (14) 

B 1118CTOM naparpaj)e H8. OCHOBe JJYSJWWX ypamieHd IIp0B8.D;8KO 

dOJiee IIO.DJ?06Hoe IICCJ!8.D;OBaKHe CBHSel MeJS.D;y HeSaBHCHMYMH nepeMeH-

11IiMK, COOTB8TCTBymtllMII paBHiiM JJY8J.IJ,KliM ~• B 'iSCTHOC-

TJl ,JIOKaS&Ho, qTo IIPH Jlll6ol .ItYBJil,KOI sa.Meae , co:xpaHJm1tel l>\V'm,TH

nepx<I>eJ)]['iecm xapaitTep H8ROTOpol 'IUlCTH ,ItHarpaMMH, COOTBeTCTBy»,

IIIH8 &Toi 11acTK nepe1.:emme Koda-HIIJIJ,ceH/
22

•23'iieo6pasymca .u:po6Ho

nHHenaw 00pa30M. ~nH HnnDCTpamtH T8XHHKH nepeXO,Jta OT O.JtHOn 

,JtHarpaMMii K ,Jtpyron nonyqeHH H8KOTOplie ~opuynu, H800XO,JtHMli8 

,Jtnll nocne,1tyD~ero paCCMOTp8HHH, 

030 xs npocTelax IIpHMeHeH:d npe.ncTa.BJieHHJI rpymn,t .Sl {..2,t..) 

-no.ny'ieHl'.e BfiPSl'.eHHSi AM .narp81,IMH llo.nyMyJIJ,THJie~epJl'l.leCKOI'O TJIIIa 

(~1) - (pxc. 6), paccMOTpeHO B § 7. 

P.. P ... , 11 

.e/' = 
p ... /P, 

/+.t - dL,t x .. -, X1 

P,.,. P.+.i 
... 

P..,+• 
'I.._P. 

PIie. s. 
IloxasaHo, trrO ~ 8.:P CHOBa MOZeT diiTI, IIp8.D;CTaBJI8H8. B BH.D;e 

.¥+2 

MlTpB'iHOI'O &JleJ48HT& Hexoroporo onepaTOpa Me.1!JJY COCTOSJUUIMJ! I ¥11 > 
• ( 1,1:1> I , KOTOpie :xapaKTepl'.SYDT IIpaBYJl ll JieBYJl 'iBCTlil .mmrpaMr.,.,-~u 
MK: 

, H oo ,., 
I> i) I + N+I "'i H·.{(f')-f ? H: N . 

/5 =<~_.. •• .i1\IP)_ne;1.11HJ)lv."- .D(-t)'"' _n0,-(fJ/1,lP)\tpl'-) 
Nt.t _. .. , &' d'I" nf ~ (15) 

r.Jte 
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J<.·1 ,.r,1 ( ),2 a;,a.:, _ P= n n 1-a· a: a,.a~, f . ., 
-r'=e, f'I: If... ,., 'M't' (16) ,, 

) .:,:;:P.,, ,r:c,/n'''I, I·;·• a,~a.J. ·J :liP.1❖().:,•-·r ,:;-ei; ·•] I\., (P = e ,~. £' ; I\ (p) • .e, n L.,t' "J,; 
II. ; ~101 / 

0 f& I ' 

/,=.,.,~-~a: (-t-a-) 
,/4.,, --t::. '"' (I?) 

( 1 ·1) 
J = t? 1 , (IS) 

CpaBHeHlle qx>pMyJI (8), (IO) H (I5), (I6)'noKaSWlaeT, 'IITO XOTJI 

CTJ>YRTypa onepaTopa .I> ll: coxparureTCJI, B:l!'Jl nponaraTopa HSMeHl!JICJI. 

IlepeMeHH8Jl )'o , CBR38HHW! C HOBliM nponaraTOpoM, BlipallaeTCJI 

-qepes CTapym nepeMeHHYBl X 1<-1 paBeHcTBOM .¼ = ~ • IIoJIBJiemi:e 
t . f-A,..,, 

onepaTOpoB /\,,. ( P) H /\, ( P) B 4>0PMYJie ( 15) BllSBaHO OT-

CY'i'CTBHeM B <1,/J) I 
't' Al-1ai. /<, -ro OCUHJIJJJITOpa f KOTOpil y-qacTByeT B <'t-02 \ o 

06JiaCTb CXO,ItHMOCTH HHTerpaJia no l· onpe,!l.eJIJieTCJI IIOCJie 

Bwra:CJteHRll MaTPff'll!Oro 8JleMeHTa (15) H 38,Il,a8TCJI HepaBeHCTBa.ViK 

.,!(P'}<o, ,,d{P,p.,,.-f,_j)( 0. 

llpe,!l.C'raBJieHWi rpymw .SL ( .2., J?.) B I!pOCTpaHCTBe ROrepeHTma: 

COCTO.RJrai ,nam B03MO.llHOCTb HalTR HeKOTOpoe pemeHHe o.nnoa H3 rJISB

HWC npo6JieM, BOSHlUtall!UlX IIJlil IIOCTpoemm .IJYa.7IblWX .mmrpaMM c II8T

JIJIMH • .lleJio B TOM, 'iTO l!S pesyJibTaTOB pa6oTi/I4/ onepaTopmre BH-_ 

palleHlllJI 'l'KIIa PHC. 3 OIIpe,!l.eJieH!l HeO,IJ;HOSHa'IHO. 3Ta HeO,mi03Ha'lllOCTb 

Bllpam8TCJI B TOM, 'iTO IIOCTpOeHHlle ,!tJUI Q ri B'llpaJ:eHHJI KOJ:HO YK

Homn Ha npoiISBOJibHOe ROJIH'leCTBO .a;eno~eK, IIO,!l.o6ma; r;. , CO.ll.8P

JEa!llBX TOJ!b:KO nponara'l'Op:l :e: Y3JIH R nocTpoeHHWt C IIOMOIIn,Il OCl:l;V1JIRTO

JJOB, KOTOpllM He COOTB8TCTBYJ)T BHe?!IP.l!e 'tfS.CTR!lll. B C.'lj"'me !zy.'il>Tl(Ile

pRq>epi!'leCKHX ,!l.iiarpaMM 8Ta HBO,Il;HOSHa'IBOCTb He C~liBaSTCfI, HO 

OHa IlpOSlBJIJieTCSl IlpH IIOCTpoemm .IJYSJII,ma: .ItRa.rpw:M C 8aMKHYTliMPI ne-r
JIJU,IJI. 
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B BOCbMOM naparpa~e noKa3aHo,qro HCilO~b3YH CBO~CTBO ,ItyaRbHO-

CTH 3THX ~Harpaw, HX MOXHO onpe,1te~HTb TaKHM o6pa30M, qTo6!l 

B HHX y-qacTBOBSJIK TO~bKO Te IlpOMeJtyTO'IHHe COCTOSlHRJI, KOTOplle 

BXOMT B paBeHcTBO (8). llpH aTOM Bl:lpaJltemi:e MSl .ll.aHHHX .ItRarpaMM 

BIIOJIHB 8.HaJIOl'lPIHO BHpalteH1!D (8), HO BMeCTO MHOlltHTeJI.Sl .I> B He 
H- r:L(.sJ ro 

BXO,!l.HT 60Jiee CJIOJKHHI onepaTop, HMemtd CMHCJI co6cTBeHHO-SHepreTH-

-qecKol IIOIIpaBKE: • .I[Jm: BTOI .a;eJill c IIOMOllll'illl pa3BiITOtt B § 3 ,ItHarpa.M-

MHOI Texm!KH nocTpoeHO Bl:lpaJlteHHe ,nJISl Mj'JibTHIIepH'!eCROfi ,ItHarpa.M-

MH C ,!l.ByMJI pe,D;l!CHOH~ Ha XOHita,X.IlOCp8,!tCTBOM COOTBeTCTBYD~el ~yanbHOA 

SaMeHH JIS Hero IIOJiy-qeHa ,ItU.I'paMM!l (p:ac. ?) • ECJIH B IIOCJie.IJ;He:lt <Imt-

2. 

? 

PKc. ?. 
TOpJISOBaTb xorepeHTHoe cocromme, omtcmmDI1ee 'laCTHini p,.,,P,, .. ,, .. p,,, , 
TO IIOJiy'IHTCJI onepaTop H8CHMMeTpR'IHO:lt Tpexpe.Itll[JIOHHOtt Bep!IHH!l (pHc.a). 

0U3HBa8TCJI, ~TO BJiI)SllteHKe ,nJISl BTO:lt BeIJDHHH MO:&eT 6HTb IIO.lOCO-

)( J'¾,rp 
~,,,., .. , 

lo ..._)(. 
a' 

. . . . . . ... 
PKc. 8. 

AJlll!Ji{M o6paaoM np0,!l.OJIZ8HO JI 38JIIICSHO C IION'.Ollll>lll 6ecKOHe'll!Oro 1D!CJia 

OCitJIXXJITOpOB Tax, qxo ecnH K 0,ItHOMY H3 CB060,ItHHX KOHnOB 
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npzcoe.n;mmTb onpe,IteneHHoe KOrepeHTHoe cocTomme, TO BRJJa,It!l Bcex 

OCnwtlIBTOpoB, KOTOp,!M He COOTBeTCTBYJ)T BHe111HI1e.11acTJlllH, 06pa!llllll'l

ca B e.mnnwy. na.,iee, coe,D.llHJlfl yRSS8Jilllle Ha pzc. 8 CBo6o.ItHHe xofun. 

.IIByx T8.lO!X BepmBH 1MH MOJteM IIOJiy,m'rb onepaTop L c , cooTBeTcTJIY)lltlit 

J, C. = 
p -

-Y.' 

p --Y. 
x. 

Pllc. t3. 
pzc. 9. CyntecTBeHHott ero oco6eHHOCTbKl .HBJIJieTCH TOT q>aKT, 11TO OH 

+ aam1cHT OT 6ecx0He11Horo Ha6opa oneparopoB c,. , C; H -ro, 11TO 

npH ero IIOJIY11eHHH yqTeHH BRJialU,t B Ilp0Mexy'l'011Hlile COCTOJlHJUI Bcex 

OCnwtlIBTOp0B. IlpHcoe,ll1[H.!lJl K CB060,II;HHM KOHU8M ,llH8.I'paMMH Ha pzc. 9 

Ilp0Z3BOJJLHH8 xorepeHTHHe COCTOmmR,MH MO&eM IIOJIY'D:TL BYpaEeoe _.ll,,llll 

~rool My~LTBIIePJlll,epnecxol .ItHa:rpaMMH c co6cTBeHHo-sHepreTJAecKOI 

. IIOIIpSllKOI B O,llHOii H3 BeyTpeHllJIX Jil!Hd. B KOHUe IIapll'p81p9. IIOKaSaHO' 

11TO STO BYpaEeHlle IIOCJie ,DyaJil,HOI SBMeHlil COBJI8,IUleT C mipa&eHJ18M 

(I2). TaialM o6pasoM, 06Hapy&eHH08 COOTB8TCTBJl8 Me&,Dy 11ac~ a 
OCnwtlIBTOpaMII HUO,IIJIT CB0e 06oCHOBaml8 H B CJiy1i88 ,lllla1'paMM C 

88.MJtHYTlilMH IIeTJIJ!MII. 

.IteBHTHI IIaJ)8.I'llql IIOC:BmlleH IIOJJytl8Hllll onepaTOJll CJIMMeTpJl1Dlol 

Tpexpe,ItDOHHOI Bep!IIIIHH. B no,u;xo,Ite ~EDI • .np. HOT ll0Ilp0C pac

CMOTpeH B p!J.lte pa6ol24•25/4o OTB81WJllet BCflll Tpe6olWDlml :&Hpa&e

HHe no~eHO JIJIIIIIL B pa6oTef26/. Tm.i IIOK&SUO, 'IITO BeBOSMODO 

IIOCTpoHTL oneparop 11epammr Tax, 'ITO6Y OB He SUJICeJI OT 2XO,1tl'IIIIJI% B 

Hero nponaraTOpoB • .ABa.noI'B11HHlt pesyJll.T&T IIOJJY"l88TCH a B no.u;xo,Jte 

c KOH8tmHM aa6opoM MTBMepma OCIIJ(JIJIJl'l'OpoB /27/ • OKaslilBaeTCJI, 

11TO eCJIZ .ltDI'P8MMY C CHMMeTp:1!11HOI TpeXpe.IQmOHHOI Bepmmo:ll 
(pzc. IO) sami:caTL B BB;Jte: 
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1 . n { . H4·.11r·Hl 
BL,f'1,,.,.=JJ,-,lych,.,, •• ,. ~ l/Jx · J V(.-l,7-l;,1,t',,)/c~ j,•1 \t'..{ 

;.,,,h; ;, (I9) 
"", l,c..~ 
P,a,1<; 
L,M,.N 

TO onepaTop Bepmms V BupaxaeTcH qiopMyJ1olt 

V- 1 n 1(f.,.,)•.J(fl•J-t1. '.t,,;;k·"'.·_ J 
. - 'f'(l,~,l) ~••A. . -r;:;; n( 1-c(,) '1;, f'.;.J) 

1 

A,,,2,~,,.,, Id .t.M ( 20) 
P,<.?,)(; t.,M,AI . _, 

I 
r~e~ - onepaTop THna(IO),npeodpaaoBaHHHlt no~xo~amHM odpaaoM c no-

.JJLN 

uonu,n npe,n;cTaBJ18HHII rpynnu Sl(2., Ti) , \y(X,~12)H {(-,;,~, z)_ cRMMeT-

pHtiHHe appaIU!OHaJU,HHe qii,H~;HH nepeweHHWC x , 1 H l . lflleHHO 

:t,,., 

·1 .. 

HaJIH1me 8'l'HX 4JYHrunrlt He llOSBOJIHeT ~eJIHTb nepeM8HBlie nponara

TOp0B HS onepaTOpa Tpexpe~OHHOii Bepnmi:H. HyxHO OTMeTHTh, O,ll;HaKO, 

11TO 8TO He 8BJUI8TCJl oco6eHHOCT1,I) MeTO,Ita q&KTOp:1!38.UHH ,a ec:ri, CJle~

CTBK8 KppaitHOHMLHOro xapaKTepa ~yaJILHliX CBH3eR. 

B noCJie,IJ;HeM, ,Ite:ruiroiv., naparpaqie Ha.itneH onepaTop nepeKl)ytDmBHIDl 

/!3,25,29/, C IlOMODU>Kl KOTOporo MOJEHO M8HJlTh.llOpJJ.IlOK CJI8,llOB8HHJl 

BH8111IilIX 'll'aCTl!Il, T.e. COBepmaTL nepexo,T.tH OT COCTOliHM, 

HOro Ha pzc. IIa,x COC%0SIHHll Ha pHC. II6: 

IYM~ .. >= l r· ... . tr.., ~~· 1,7 ): JJr~ 
'f/11-)<.1'1 -

r ... a) 6) 
PIIc. II. 

l Y,H•1 > = Jl. I VM-11-f•> 
OxasHBaeTCJl, 11TO .Jl HMeeT mm 
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H306pallt8H-

f P..-,t /F~-, 
~ 

(2!) 



1.u; 
Sl...= fir,. 11\ <~> 

r.ne /\ sB.ItaeTc.e: ifoPMYJIOit THIIa (17), a 'J - onepa.Top sepru!JI~ 

Horo oTpallteHmi 

£. [ (a; •• _,o,.J-( tt~• a;)] 
:J 1=1<. • ' = ·e .. 

• • J (23) 

C IlOMOlllI>il KOToporo no qx>l)MYJie 

+- 1- + .... 
j ;._ ~,.. J == JZ 1(,11 

(24) 

MOlmO nepefiTll: OT,Itll:arpa.MMH pzc. I2a K ,Itll:a.rpa.MMe pmc. 126: 

- ~ iP. 
Rio,== !JM PM,w _gjpk . , . ~-•/ PMt g_ ~ 

a) 6) 

. PJrtc. 12 • 

OnepaTOP!il J2 11 :/ HBXO.ItHT I1pKMeaem1e Kalt. IIpB nocrpoeHJDI .. 

,Itll:arplMM C H8ILT.18H8.J;)HHMH Saf,lKHYTHMll neTJim.111, TU ll A1IJ! no.ny,reHHH 

noJIHoil, Cl'rIMM8TJ)K80BaHHO! no llCeM m.mrJ!bC&M aMI11lll~. 

0CHOBHHe pesyJ!bTaTH, BOme.11:1De B .JtHCC8PT&ItD>, ,1;0ltJl8J{HBa.111Cb · 

Ha cecczmc Oi)te.neIWI a.nePRoif ~mm AH COOP, Ha sceco11saia ·• 

Yez,n:yHapOJtHlil;COBelliS,HKJ!X ii KOH~peHitHBX·a·onyd.mnco:smnt JI padO-
'l'U:/I9~2CJ,2l127 It 28/ •· . . 
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