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E. liJiaa nsJio:JteniDI 

YpaBaeane .n.rur o~HOBpeMeHaofi BOJIHOEO:il: q'yHinum cB.RsaHHoro 

COCTOJIHiill BWJO,lUITCfl E § 2 H § 3. B § 4 RB~l3IInOT6HIUl8JI no~C"'II

T8H C TO"'HOCTI>ID AO "'JI6HOB BTOporo nopn~a no ROHCT8HT6 CBR3II. 

B noJiyTJe:-moM ypaBH6HIIU C0~6p;K8TCJI OCill'lfll16 ,IUIJr RB8!1TOBOii TBOPHII 

noM p8CXO)lJlMOCTU, B03HllR8IDU1!16 II3-38 H60npe~6JI6HHO<;lTII UpOU3B6-

~emrn onepaTopawc noJiefi B o~ofi TO"'Re. BosMo~nocTI> nx ycTpa-
.• I. • ., 

H6HII.fl OCHOBim86TC.fl aa saMe"'arum:, "'TO ¢ymo:~..fl Tpnaa Bime~eHHoro 

RB83IITIOT6HIUl8JlhHOr::> ypaDHSHk!H paBH8 llpo!I3B6~6Hifi0 CB060,I!,HBX 

sanas~B!Oll!!IX i!:ymncrn TpnHa ,IUIJr ~YX "18CTIU~ npii p8BHHX Dp6M6-

H8X. 8TO 06CTOJIT6JlbCTBO ll03BOJI.fi6T CBR38Tb RB8SIITIOT6HIUl8JibH06 

ypanHeane .n.rur o~oBpeMeaaoii: ¢yHRIUHI c ypaBriean:eM .n.rur sanas,n;u

naromell qyHRIUlli rpn:au 

~ . - {f) (z) 

G f X,Jz; y1, /'.? }= e(x/'- x; ko/Pff{'lr), Y;ty,Jf(~(XL), ~(J2J}Jo) 1r{) . 

npn: x; = x;_ n: 1/ =l; • B cJiy"'ae RBasn:noTsa~aJILROro 

ypannemm, noJiy"'eaaoro ns ypaBHBHIDl IieTe-CoJinaTepa, P.H.<liaycTo

BWA [4] ,Il;OR838HO, "'TO npo6JISM8 YCTpaH6HHfl paCXO,Il;HMOciTefi 1I3~..fi,IJ;pa 
ypaBH6HIDI CBO,!UiTCJI R peruenaofi sa,IJ;a"'e nepenop.mpoBKH 4-BpeMeanoft 

npa"'IIHHoft q·yarm,l!n: TpiiHa. Mol!Ulo noJiarau, "'TO B peccMaTpHBneMoM 

3,Il;6Cb CJIY"'86 CRTY8m1R 8H8ROrll"'na. 

c ue~I>IO BHRBJieHRR cBRsR ·aMnJIIITy~_paccenaHR c sanas~aromsn 

WHRUUUii rpaaa B § 5 BWJO.II,l!TCJI pe)lyK~OHH8JI !fop~.r.a ,Il;JI.fl 8MllJill

Ty~ ynpyroro paCC6HHJ!H ,IJ;ayX CTIRHOpHRX "'8CTHU B T6PMRH8X B8Ry

YMHHX ope~ sanas.n;uBaw~ nponsBS,IJ;BHIIii cniiHOPHHX onepSTopon. 

TiocJie npnpaBHHBaHRH BpeMeH noJIHan 4-TO"'e"'~aR _(sanas,IJ;HBaiD~aR) 

qiyHRUltfi nepexo,IJ;IIT B ~HR~Kl G ·(1.3). 
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§ 2. OngoBpeMeHHaR BOJIHOBaR ¢yHRunR n:· 

38TI83AaB8~8R WyHRHKff TpiiH8 

A. YpaBaean:e .n.rur M8Tpn:'lHBX sJieMeRTOB OT npon:sne.nsniDI 

~YX TIOJI6ii npii paBHHX Bp6MBHB?C• 

IlycTI> II; (!j} {j == 1, 2-) - CB060~R6 ~8ROB-

CRIIB raM!IJibTOHH8HR 0 COOTB6TCT~IDmii6 "'8CTIIOPM I II 2: 

{j.J f)/ II; (!;.) = m;? + _!,i of. ' (2.1) 

r~e ~ - Macca 't!SCTIIUR j , 

p·=-i'V- p,fJ)_tlrj.)tX-(j.J={((j)!{j) ,(f=f.Z) 
_J- -;lr -/)o 1- ao- lr .I • 

YpaBHBHl'IJI ~mt6RIDI .n.rur 38p!lllt6HHHX UOJ16H ~ n: ~ ' B38n:MO-

,IJ;6itCTBYIDmHX 'tlspes sJieRT~MarHHTaoe noJie - A/" 1 n:MeiOT BH,IJ; 

[ a ll fjJAI''; .) Ill ) ;,y -II;J_!j)J~ (Xj)== e;;o~_,.. 11 (~i 9 (X;· (2.2) 

v= 1,2), 

r,IJ;e ej - 38psi,IJ; 'tl8CT llUR j 
1 

X; ==(xj, xj)= (ii/3.)) ; o<J< = (1.~~}. 
IIponsne,IJ;eHIIe onepaTopon A fJ (X) H ~- (X) B npaBoft -qaci'n: 

TIHIDBTC.Il noRa qiOp.!aJibHO. (KoppeRTH06. onpe,D;6JI6HH6 TIO,IJ;06HHX TIP.OR3:

B6,IJ;SHH! CBRS8HO, R8R 1I3B6CTH0 0 C yCTp8H6HII6M paCXO,Il;HMOCTeft.) 

YMHDUM nepB06 ypaBHSRHB CHCT6MR (2.2) cnpana Ha f;{ (X2), 

8 BTOpoe - CJ16B8 H8 ~ ('X1 ) 1 
BOSLM6M c· o6eruc CTOpoH 
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M8Tpll'IHHB SJIBM6HTH MBJK,Jzy COCTORRHBM /7.; IIOJIHOll CRCT6MH H 

CBR38!!HHM COCTOJHillBM f3 H CJIOl!tHM IIOJIY'iBHHHB · pesy1lhT8Tbl. 

lloJiaraR i = ,)!, x; 1- Jl2 X~ ( )11 + .!'z = 1 } , r.n;e ft1 H 

)J ;_ - IIOJr0l!tHTBJI:bHbl6 ~HCJI8, KOTOPHB 6YJJYT orrpe.n;eJIB~ll HIDK6, 

MH II011Y~86M C116lJYIO~JO CHCT6My ypaBHBHHH ~ M8Tpl!'IHllX SJI6M6HTOB 

(1.2) npH (X1-X2 )Z.:::_·o: 

[ i 0~ - H1 (- fJ'1 } - /-0 (- i Y2 ) ] P n 
8 

( X1, Xz) = 

=Z Ann' (x,,x.zJPnt[', (x1,x.z), 
n' 

(2.3) 

r.n;e 

~; = -i-tp..z'l" I )(; ~ t-;<1'-r J T= x1o-x;,} 

2 rjJ ~ 
A,

11
,. (X'1, X..z.) = <_n I :Z ez.o</'- 'A ( x"') Itt'.>. 

;=r " o7 

(2.4) 

I 
HaR od~Ho, cyMMa no . JZ . BRJIIO'i86T HHTerpHpOBBHHe no 

Henpepb!BHHM H CyMMHpOB8HHB IIO .n;HCRp6THHM RB8HTOBUM ~HCJI8M 

IlpDMBJ!tYTO'iHllX COCTOHH~. 

IlycTb l B > H In> 

JIBHHUMH PIMIIYJlhCaMH f[', H 

- (o6o6m6HHH6) COCTOHHHR C OIIpe,n;e

p n, • Tor.n;a, B cH.ny TPBHCMJJ;IIOH-

Ron HHB8pH8HTHOCTH T60pHH, MOMHO.IIOJIOl!tHTb 

,.+... (X , X ) = e i ( .?,._-~ JX ~ ( x) 
'±'Jt/3 1 .1- .ttB , 

'!-..· 

A (x x J = e i (~-~ ~ JX --L (x} 
Jt/3 f• 2 J(.,n/3 , 

(2.5) 

r.n;e . 

X= )I, x1 7-JI.z Xz, Jl1 +/f.z = 1,· 

X= X1 -XL. 
(2.6) .• 
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I 
l 

·j 

I 
. i 

. . . i 

TaK KBK· . 

DO IIp6,ItllOJIOl!tBRHJO, ( X1 - X 2.) .Z <::_ Q 1 ... TO MOl!tHO BH9P8Th CHC-

TeMy OTc~eTa TBRHM o6pasoM, ~To6u· 

x;= x; =-t. (2.?) 

B STOll CHCTBMB ypaBH6HH6 (2.3) IIpH06peT86T DH,JJ; 

[ P;- P:-~ (~1 (fa-B. )-iX)-~ (,uz (3-_?n)ti_Z )J~ r~J =. 

(2.8) 
: =Z dl-1tltJ.5J.7;B (]i} I 

n' ·- . . 

r,n;e MH S8M6HHJIH, ~ RpaTROCTH, '£:._(~ )!_) 
/1.8 • 

aa ;:: f}S) 

K '::ftiiJt' (o,Ji} aa 'A~cn;(~). 

1 

E. Banas,n;lmaiimM .n;Byx~aCTII'IHB.R q:yiunnm l'pHaa 

. R . 
Onpe,n;aJIHM /fyHRUllJO TpHaa . ~ ( P, !!. ) - I\aR sanas.n;H- · 

BBJOmee pam6HH6 ypaBHBHHH 

. [ H4 (p~.f-zx )+H2 (J<zE+i:J. )- Pa] 9/ (P 3) =)i(t. ). 
. (2.9) 

.llpyniMK CJIOBBMH, DOJIOl!tHM 

Cj/(e I)c~JG~ ( P._t'JV:i~lS. (1!;
3

, . 

GoUrtz- x~ [ H 1 !f:1 )+ H2 {t_2 )- ~';.: iO I-": 
(2:16) 

'-- ~~f· 

r.n;e . 

f 1 -; p, E + fl I p_,_ ~ ;u2 f-! . (2.II) 

,7 • 



B Roop~aaTROM npocTpaacTBe sanas~aromaR mYRRnaR Tpaaa 
R. ·. ' ' f} o ·~8RT~PH3J6T.CJJ! . 

,· ~ t ) -tP X c!P no ( X,1.) =; (io f I?~ e -" = ?' (1 ' ( 27t).,. 

== f S/f~,!!.,Jp~ ·5/f-t,£.~)/>.z. 
(2.12) 

3.n;ec:b ~~-==X+ Jl.1 ~ 1 .52 = X-/'t 2i (cp~ c (2.6) ) , 

s.R - . 
a i ( x) - o.n;ao<IacTH'lH~e sanas,IJ;llBaJ!IIlH~ WRRIJ;I!H Tpw1a: 

' (JJ '' 

S·RrxJ == / 111; t-1 fo . e -i;zx c!) (2.13) 
I mj _ f-z_ iOjt• (2Jr) 'f 

~T06H y6e,IJ;HTl>CJJ B CDp8B6,IJ;HHBOCTH (2.12), 

HMDYJ1~CH jl-1 . H ftz BHp8llt6HH 'I6p63 p 
<I6THPSXMepaoro aaaJiora ~opMyJI (2.11), TO 

(1} (2.} ' i " 
j '~~~1-t f f!-1 !!. '111.2 -t J' f1' .z A .f!!l!:.__a; = 

.Z. L • D /"{ ;t ;z. • o :Z 
?111 -t-1 -tOf'-t m2 - p2 -10ft.2 . 21i . 

i 

38M6THM, 'ITO 6CJUI 

H ~ DOCpe~CTBOM 

(2.14} 

- Jl,tp.1)-t-4.ffl.)-f?,-iO • 
MU BOCDOJI~3Y6MCSI ~p6,IJ;CT8BJI6RH6M. (2.12) B § 5, 'IT06~ CBJJ3BT:b 

RBasHriOTSHIU!BJI:baoe ypaBHeRHe, ROTOPoe 6y.n;eT nonyqeao HH:ate, c 
H6ROTOpUM H60,IJ;HOpO.n;HHM ypaBH8~H6M ,IJ;HSI 38D83~~an 'I6Tsp6XTO

'I6'IHOn !P~. 

•• " 

I 

I 
I 

I 

I • 

I: 
i '> 
I: 

l. 

., 

· · § 3. _Yp8Baeillte .llM ·o:wiO:BbeMeaaofl:· BoirnoBoii rryaRizym : 

cEJJsaaaoro cocToJJaHJJ 

A. 0npe,n6JI8HH6 DOJIHOii ~HRWrH Tpnaa .n;BYX. 'I8~TKD; ~ · · 

' IlpH DOMOIJIK sanas~a~eii WRR'tii!:II 9o I<. • {2.10) MOlltHO 

38IIHC8Tl> (2~8) B B.i!,Il6 mlT6rpBJI])HOrO 'ypaBH6HIDJ! 

~(!}= 

· ==-/CJ}rf-1/i~x-J)~-~-fJJTstf_!)c!J. 
~3.1) 

IIo.n;cTaBJIJJJJ ~TO BHPaJKe~ze B npaByro -qacT:b (2~8)., aax.o,IJ;HM . 

{Ps·- ~o ~-~- (f', (fj -3 )~~x}7~ (lfz(§ -A )T;;}j~ f!.)== 

·=~i;;.~n; (~Jy/(/]:_;1,,·~·7)fl;,~lj')~(£Jcl/. ~ (3.2)-

Hameii ,IJ;a]l])H6funeit D;6JI:bl0 6y,n;E!!! HCRJiiotiem!e liS: (3.2) ROMDOH6R

~S ~a · C ' ;_ -f=O. • 8TO Dpm38,IJ;6T R HCROM~M~ ~;Brpo.n;H~ 
~~pea~a~:bHOMy yl)8Bi!eaHKJ ·.nnfl ~B .•• Caa_'18JI8 HaM DOH8.IU>~Wr CSI . 

neporyp6aiU~oHHoe pasJio:ateru;e n,npa· onepaTopa B npaBoii TJacTR (3,2): ·· 

·. IIpeJ!t,IJ;e Bcero p8.sJiom ~eJIH'I~H · vf:J£11.' (~)' .n ~0 (_!)7 • 
saiaBa~MH8 ~paB.6HCTB~ (2~4) H. (~.5) 1 no ~T6D6H~M 38JlSI,Il;OB ef . 

. H e2 ' • JJ;m ~STO~- u;eJIK BOcno.l!isyeMCH wrepal.l;liOHH~ Pelli6HH6M 

ypaBaead ~ara-4eJI:b~aaa· 

A)(x.J=A;"rx;~J~i?(x-~J/ut;t)df, 
(3.3) 

if /X)= 'f/11
(X) + j 5 .R(x-y) f, fj) d; {(= "z); 

I . .. J .· . I . . '1 . . . . . , . ' (3.4) ' 

r.n;e SJI6RTpOMarRHTRllit' ~OR. /; l! "cDHHopaiDi T~I<" 1) · onpe-

·9 

.. 



·:· 

){6.71J!Vl'C.FI (~Op.18JU>HO)· p8B6HCTB8MH 

)~(X}= e/f,rxlf )'1 Iff tx)+ ~.VJrxJffJ12J 1/i rx), 
. ( ·. . . .·· 

· l; txJ = ~~~ } 1 A"'rxJVj rxJ i _ 
(3:5) 

"R , . .e 
~ H · Sj . ·- cBo6o,JUrne sanas:mmaiD!IIHe: <fYJU<D,Im 

· -r!'-x dfo 
c:nR. j e . 
L/ (X}=- _ o-;--J'f"'· . . rJ. -r.z or .. l27f C3.E)) ~-

R . . j . e._ifX. . cl 
S;· (X}=(111j+.:P;·J -t· J. • "~~ 

" . • 1'1(· - !'- -:tOp (2n} 
(., I .. 

f 
'J . , 

= »1j +f p . '-'fX d /l-
2 z • o e -. 

11<· -jt -zOJ7- {27f}fl. 
I -

. JlT6p8UHOHH06 pemeHH6 yp8J.!H6ffirlt (3.3-5}-'Dpi!B~){eT I\ 66CROH6"1JHOMY. 

p.a,ey no CTeneH.FIM. 121 H e.z . WI.FI· npaBOft "IJSCTH (3.2). 9TOT P.FI.It 

Mll samtmeM B Bn.tte 

. ~dlt~/(~} tj/([i..:··~-~ 3-} )fi~t'si_t)= 
. " - . .. . . . . 

.=:Izde/., ~ i·i~_tJ+Zr~~j ~-;:t,_jJ+Kflii!it ;Jx~ , __ 
':.,· .. : - :~ .. 

; ~ . ~.:.r: 

r.ne: ..• Lj ( e/j _ .. ) {i = "'-~ ) .; · . -~ "co6~'1'BeaaoaaepreTH"tJecRRe" 
· nonpaBRH• Ra~.a ns ROT_opwc saBHCHT Jmin_I> o'l.' .. aaP!J.ua ej J 

8 .FI,DJlO k . npoDOPUHOH8Jll>HO ~pDR3B6,It6HHil . e, e.z · · ~.. ·: 
· Onpe.neJIHM TenepL o6paTaym BBJI~HHY noJIHoft aec~saoft .• 

·cfyRKUHH I'pHR8 9 p8B6RCTBOM 

q- 1rPai~,J)I111'== . ·' . . . . 
:::[H

1 
(J!

1 
rEs-!I( J-rz )-r II_; (J~.zfPI5·-!]. ).,_,~ )-rP,.':..P/} 0m' '8/J:! ~+ 

z . . (3.?) 
+ L 1 (e/; Pg;_c,l_~n' + 22(~ i Pg i.l~J}lfn~. · ·., 

10 

i 
I 

1 
·j 

i 
·I 

: l 

I 
T I 

" ' 

; 

B. I1CIDI10'I6HH6 M8TpH"IJHWC 3Jl6M6RTOB ~[J c Jt=/= 0.. 

EcJIH o6osaa'lHTL -qepes ~ · (6eCiwae'laHi1) cToJI6eu c Ror~-
noaeaTaMn ~B, TO CHCT6M8 YPaBH6HH~ ~3.Z) nepen.nmeTC.FI B 

g)op.~e 

( q-1-t- K) ~ = o_ (3.8) 

't!T06ll HCIDliO'IHT:b ROMDOH6RTll ~ . C 1t,P 0 1 BB6,It6M onepaTOp npo

. 6RTHpOB8Hil.FI n 0 , ;rr,encTBYl!l!Ui~ no npaBHJIY 

( 
~8) 

flo~= !;= ~· (3.9) 

lla CYut6CTBOB8HH.FI H6TpvmH8Jl:bROI'O p8ID6Hil.FI ~ . ypaBHeHH.FI 
. n-t }/ 

(3.8) BllT6R86Tt "IJTO onepaTOp 7. -t t:\ . H6 HM66T Oc5pGTHOro 

B npOCTp8HCTB6 :!Cg: . BCeX CTOJI6UOB, Mll npe,UIIOJIOJ!tHM, OJJ,HaRO, 

"IJTO onepaTOP (1- !l, )( rr + K) (J~ flo) . . . o6paTHM B 

D.O,IJ;IlpDCTp8HCTB6 (I- flo )£y: , . .R 0608H8"1JHM ero o6paTRlffi 

-qepes Q . Jipyrr1r.m cnoBaMH. onepaTop Q ;rr,onm:ea y,ttoBne-

~BOP.fiTb COOTHOIDeH.R.FIM 

Qf7
0

-::: !J
0
Q 

1 
Q((-fl0 }(Cj-'+K){I-f7o} = {1-:flo). 

(3.IO) 

llpOHJIJI~CTpHpyeM B03MO~HOCTb cy~eCTBOB8HHH. onepaTopa THna 

Q lia. npo~TOW npHMepe ~HpaKOBCKHX cnHHopo:s. Ec~H fJ.z=;u~ 
TO onepaTOp n1-fjL Heoc5paTHM B qeTupexwepHOM.KOMllJ16KCHOM 

~pOCTp8HCTBe C 1 . , T8K KSK. ypa:BH6Hl16 J{Hp~Ka ( -m ~ Jlfl) U(/1} :"' 0 . . 

HM66T HeTpH:BH8Jl:bHU6 pemeHHH. C ~pyron CTOPOHU, onepaTOp 

f /1-lff}(~~/f) l {1-ifs }= !J (1- IJs}- (?~ =JoJ'tf.dr) · 

II . 
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' ! . 

oc5paTmA ~ rrPOCTpaHCTBe ' . : 1 (1-: lfs) ~ 4 
- ; ere o6paTHhlii 

, Q I 
~8,n86TC.f:l paBSHCTBOM .. = m • 

IJpn llOMOi!lH (3.8) H (3.10) Mll,MOJKSM llCKJimHTl> BSKTOp., 
(f-fl) " . ' :' . . ,' ' • '-s . 

{1-0}~ ':=- Q{f-:!Jo)(r;-!;_ /{}flo~. 
(3.II) 

IIo~cTaBJl.f:l.f:l 3TD BHpa~enne B ypaBHeane 

!lo (f~~ J< )(t-llo)-7:
8 

'-t H;, ( 9 -~ K)llo -~ = o, 

KOTOpOe BHT6K86T H3 (3.8), DO~'l86M 

'fio{q~+K~ 
, - (Cj~~J<}Q(f-flo}{f~~K) j flo~= 0. (3.12) 

PaneHCTBO (3.12) .naeT HCROMoe ypaBHenne ~_BOJlHOBOfi ~YHR~ ,-,- . 

]-& ' (3.9): 

( r;:1-r ?/){ =0, (3.13) 

-1 -1 
r~e-~ no onpe~eJienmo, 9 B -:;; !lo 9 'flo 

()" 38;n86TCR paneHCTBOM 

a noTeBllliaJI 

tJ=flo {K-(c;~!r k)Q(1-flo) ( 9-!,_K)j /l . (3.14) 

3aMSTHM 1 'ITO DpM B!1B0~6 ypa~HSHH.f:l (3.13) RaM Hll~~e H6 DO

H8.nDOHJ10Cl> cJ:HRC.HpoBaTJ> 'DOCTO.f:IRH!16 jt1 H f'_z, y~OBJ16TBOP.f:IDJtH6 · ' 

(2.6). IDe y,no6ao onpe~SJlllT:& ns ycJlOBim, '!TOOH tJSTHpeXMepHhlii 

B6RTOp OTROCHTSJlbROrO HMDyJlbea 

f = Ji2.P1-JJrfL.!. (3.15) 

7' 

12 

>' 

~ ·, . 

-.",-

•,. 

-· 

. 

6WI oproroaaJleH nomioMY tmnym:.cy fi = p:, -r /1--e. :, , 
' ,L. 2. n /',- 1'-t,;_ (z ,._- n,t.) 

A Ta = 0 ~ /Lt-h ==: - W -; f8 r w.z - - • (3~16) 

~cJlil tJepes E; o6osaattHT:& aaeprmo 

MS neiiTpa MaCC 

;i--Ofi '18CT~ B CHCT6-

W
z A.·z ,z 

E(=:: +rt -ft.t 
.tw 

E.z 
~ ,z. 2 w- h +f!-.t 

zw 

TO (Jy .l(SM HMSTJ> · 

£· 
U·- I · 1, 1./ - w I I= '-v, 

(cp.[6] }. 

(3.17) 

(3.18) 

Ycllonne OPToroaan:&aocTH (3.16) Mo~eT 611T:& cB.f:lsaao c ycllo-

BRSM MapROB8- IJRBBH -1& x -:;; ('f, -t f'-.?_}{ Y.1- X2 ) == o. .. 
(3,.19) 

§ 4. BH'!HCJI6Hll6 KB83RDOT6Hpn8Jl8 BO BTOpOM DOpRgHS 

A. Haxox.nerute '!Jl6Ha DOP.f:!;n;R8 'ef e_z ,• 

B pacCM8TpHBaSMOM npRMepe 3Jl6RTpoMarrutTHOro B38HM0.1(6~CT

BBH ~YX CDRHOpHHX 'l8CTHn HRSmee npn6J1HXSPJI6 ~ KB83HDOT6HUH8-
l 

Jl8 DOJ1Y'l86TC.f:l H3_CyMMH 

Z.l.on'(KJ9/ffl-~,~-_t};fx'fl (!} 
n!. . 

(4.1) 
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l' 

l. 

! . 

, 

.... ·_;-

(c~. npaayro '15CT:& YP?~HeHIDJ. (;3.2)-_)-BI:l;n;eJieHRe~.· t~Jiena,nponop
UHOHaJI:&R?ro e1 e2 

• llp>t aToM .. ll Ra'!ec"J;BS npoMelltYTO'tJHUX cocTos

mill n/ · 6epyTcfl, cocToRR~ c O.lni>IM q:oToaoM H -~ A:,-u He..;: • 

~OR:&SyiOTCSl JIRmb onepaTOpl:l CB060,miOrO 3JI6RTpDMSrHHTR?,rD DOJIS •. 

Cne~romne t~JieHI:l.B nTepauaonnoM pemen>I>I ypaBHeRHH H~ra~

~JI:&~~~a R606XO~H JIHID:O ~ BHCIDHX nonpaBOR R RBS3BDDT6HUa?-

~· ~ 
. CyMMS no It/ B (4 .1) CBO;J:Ufl'C.fl R MT6rpHpDB8RIIIO DO >IM-

DYJI:&CaM o,mioq:oTonnux cocTo.RHHft ~ R CYMMHpDBSHHIO no noJISpnsa~ 

· «:oTOHa •. KoHRpeTnee, npn .Hop.mpoaRe, B · ROTopotl onepaTopu YHH'ITO-·, 

llt6Rim H pOllt;D;SJUlll I);OTOHOB B !})a!HMSHOBCROit RSJIH6pOBR6 y;n;OBJI6TBO

P.fim' D6f.eCT8ROBO'tJHHM COOTROID6RMM · 

[a~' fJ:J, cz ~ (JJ] =-J~v (br:) 3 
-2-f () o (t-J), f D= ]J!I, 

(4.2) 

.(Q ) ::={-r---) 
/'!"' . ' 

.,. 

~. 

. Mll >IM66M 

In'>_, a "'[1c) lo> L _., - Z j~J /.t" f< - I ( .1.3 ' . 1r-' ,Jl= 0 .2Ko{br; (4 .3) 

Tenepb· aecno~o· no;n;c'IRT8T:& .MSTPH'IJiill6 3JI6~6H'l'l:l Aon' ·. H .An'o, 
.onre~eJISHHHS pali~H~~B8MH (2.4)cn (2.5), 'jjPH _i,~h·JS,_ 
!i ::::; - ,.U1 J5. H DpDHHTSrplqlOBST:O ~0 .. !5_ 'IJI6H_H; CO,n6PJit8IIUi8 

/!.1 e;} ! 3TO ,naeT CJI~~Dtn66 H6JIORS}u,~06 'BHp8:!6HH8 ;U,11I; w~, if) 
B ri~~,IU<e : e

1 
eL : : . · ,. · · · · .· _.; ·· --:. 

r.zJ ·-· • · r ('', ~~.~,··· . .. · )j{.Z)J< '!5{"'_:z!.-t"~~:~_.J . 
0' J~1J)=e1 e2 ) [a<,u. 9o 1 w-1_~1,-!!:i£-~"" ·. e. • .. ~+ 

(.lJoRr 
1
- . · .. ) u;~ -c~r~~I:F.z~JJ ·dt •. · · · · 

.-fo(p r w-1~ ,-}5;,!.-.]..1. e..,. •.: ·. ·-· 11~1(~11') 3 
.. (4,.4) 

-.'"' 

14'''·' 

-· 

. . ! 

i 
c 
~ :r. 
' i • 
'I 
' ~ 
~ 
1 

~~ 
J 
.~ 

I 
t 
~ 
I 
I 
:\ 

r 
!, 

,, 

~r) 
l' 

·l 
_,Y 

f 

l 
l 

' "• . I 
( 

!' 

·.· 

~. 

\~ ~-

.B HMBYJI:&CHOM npocTpaHCTBS nOTeaiJhaJI v(z} · MOlK6T' i:SllT:O 38n>ICSH 

B SlBHOM Bll,ne: 

v{z) ( p 'l-) = (7/(Z)('X 1)e -i_f.!. "f iJ. ..l ;3 ;.1 _: . _,_. j' . _,_ · axa,;t-

= "£1.e.L [. c~J · . ·• 1 . _ · ·: · o<. (2/;-t-+ 

.Z)_E-~l ~r IMJft-~[~}+-1]-Jl-W · · · 

. + ,< ~J · _ I ~-- _ . o( {1( ~<] 
-. . Hf(P)+-~f-tt)+ !r--tJ:...w · • - - - ·-

• (4~5) 

0TM6THM', 'ITO Dpo6RUH.fi 8TOrO OnepaTOpa H8 COCTO.fllilm .0- DOJidllrnT6Jib· 

'aotl aaeprneit COBD8;D;86T C :BJ;lpallt6Hl!eM, · DOJ!Y.'I6HH~-B pa6oTe [2g}. 

npllp8BRHB8HH6M Bp8M6H B .fl;n;p6 EeT6-COJIDHT6pa. B npa6JIHllt6HM•. 

Kor.na .. Hrt H~ . ~SMeH.fle~c·s n~iuioa aa~pr~eit. ~·: •. -~ . .' .. 
. ' ~ . . . . . . . ·~ .. ; . ... ,_ .., ,.. :·. -' 

H1f~).+H2(-_p)= W= J.l1{_f)-t-'HA.:.J:) ,- ···-.:., 

,II)Ili v cii: r . . ) p,q, 
(cr.~.[5j):--

RSXO.I\l!M p6JIETHBHCT~Rllit.38ROH KyJioaa 
~:~~ 

. .,Vl2J(p, q,).. e1 ez fr_; {1/..~_ (zJ) 
- - ( p- q. )2 ( 1 - - . /. - - -' . . ·, . 

(4~6) 

.. · ). 

E. IlOJIHS.fl «:yHR~ TPRHG BO B'l,'OpOM,_DpP.fi;zn<6. 
~· . ' _. . . - . . , - . . .. 

AH8JIOI'R'IHO MOlltHO BH'Il'ICJIHT:O ,ll llOJIHYIO tf;yHRUHIO r~HHS,BO BTO-. 

... . ~~ ..... ~. 
poM. IIDP.fi,IU{B: . . . .i C!{ . ., ;;) . I : . .((Z/~ 
g~ (j )- ·1= H1 (f )t H2 (-J )-" Wfe1tl~l(2rr}J cl,.. Hi{]-!-hH_lj'}-rl!~J:-w 

. · I · · (op (4 .• 7) z. f. d~ . (2) - . ol.. 
+ e.l ~l~l\2n)3o<f'- H,(-_p)+Hz\f.-~)+l~l w · 
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r,: 

naHefiHH6 pacxO~OCTR B npaBOR ~8CTR-(4.7)_MOryT 6UTL YCTp8H6-

HH nepaaop.mpoBI\Oii: Maccu n BOJIHOBOli ~aRmm. MolltHo noxasaTL, 

~TO nepaHOpMRpoB8HHH6 3H8~6HER paCXO~~Cfl RHTSrpanoB B (4.7) 

liS ,naJOT BRJia,I(a B a@;SRTax ~6TB6PTOro nopn)I;Ka no o(:::: (!,2. /4 7r 

(T.e. B TOHROli CTpyRType CD6RTp8nLHHX AHHHH). 

§ 5. CMsL c ypaBaeaneM -wm ~eTHJJBXTo~e~aoi! <PyHRmm 

I)m:aa 

A. Heo~opo,JJ,Hoe ypaBaeHHe )r.rul ,li,BYXBpeMeaaoii: -ij;yHKUPIH Tpma, 

H ero_· CM3L C ypaBH6HR6M ..JJ,71R BOJIHOBOit (fyHRUPIR. 

IIpe;ncTaBneaRe (2.12) wm sanas;n;NBaromeii: ~HRill'IR 5?o I? 

H8BO,nRT H8 MHCEL CBfl38TL yp8BH61IR6 (3.13) ~ BOJIHOBOit ij;yHRUI'IR 

C ypaBH6HR6M .U)Ul-HSROTOpOii: san83;D;Wl810016ll tJ6TRp6XT0~6~01! ij;yHR

mm I'pRHa. B aToM naparpa~e Ma n?RaxeM, ~To E RattecTBB TaRot! 

{fyaRmm I'p}W8 MOJKHO B3flTL B8RYYMH06 OU,I(8HR6 

6 (t, i'; 3 ,, cz i Yt, Yz) =-

= / rJ(t- fl)<oJfflf (-t,_c,), ~ (-(_11)} P r~J x 

} ~ I 2' ,_,(Z)j ,'. 
xttft,J2),'-I-'.z{i,J2)Jr 0/. 

(5.1) 

Tor,na H3 R8HORK'IJ6CRRX 8HTRROMMYT8UI'IOHHHX COOTHOIDBHRi! npz p8BHHX 

BpeMeaax u. zs YpBBHSHHii ,li,BM;~teHER .U)Ul cmmopaux onepaTopoB BB'l'e

taeT CE6~mt66 COOTHOID6HR6 .U)Ul. ~: 

...... 

16 
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- c [i-{i ~ H1(-i fx,) -H2 {-iY~)JGf+,.-t;~~~.J,; 3zJ}z) = · 

=D(-i--l'}o(~1:_;b)'bt~~~lz)~- '.- ·-

+ iB(-t-e) <:o l{e1/;~JA:rt,31P;:rt;x,f!f;{t/J,) fNJt,_c;J, 1{(-t/_fz J] lo/ -t-

- .J/1 { ~ I 'j}J (Z)A- 14-(f. )''" t. - ) ,..._ I - -}- (5.2) -t-W[t-~;<ol tf:(f;f1},V{{~ift le.z.!r ,:52 12(,1-z;t/f_(t,Yz) )o>. - . "· ~ .. ' 

.-.-: 

PaBBHCTBO, ,(5.2) _ ~anHmeM cHMBOJmtJHO RaR 

( ~R)-1G = 1+ u.-- (5.2 1
) 

0ToJD;na .U)Ul <PYHRill'IH I'pRHa ~ · one,nyei• ypaBHSHHe 

G. Cj/ -t- r;;/W6.' (5.3)' 

r.ne, no onpeAeneHRJD, 

W= V(1+U)-~{9o~ -~ (5.4) 

B ORpeOTHOCT.II ,I(aHHOro CM3aHHOrO OOOTOflHUH J3 0 BOnHO-

BOfi ij;yHRIJ;llSfi ~ . liYHRLUUJ rJlliH8 G ~66T non!DC 0 B~STOM 

-ifiXa:-.) _ rPsYr*/) e :~& (:K ® e -rs _!- , 
r.ne Y =)'~11 + )'i1_z.. ,·j-f_!1-..i.z f 1;=)'2 = -t-/. __ 

. IIpnpaBHRBaHRe B~BTOB o6enx OTopoa ypaBHGHM ( 5.3)_ B. nonroe 
- -

CBH38.HHOro OOOTOflHM fS ;naeT O,nHOpO,JJ,HOS- ypaBHBHHS ,u.M_· ~ : 

-(~ R)~Yfs;~) 'Ji0)= jW(/j;X;'.f)~ (!Jdj~ (5.5) 

' ·sTo oTaH.naPTH!lit onooo6 ycTaaoBnerum · OM3H ~ex~ ypaBHBHReM · 

. .U)Ul <PJHRI.ti!H I'pRHa H ypaBH6HR6M .JJ:,lm BOnHOBOi! ij;yHRUI'IR OB.II38HHOro. 
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COCTO.fiHRf!. 3a,u;a'la, ROTOpaR ,ll;OJllltH8 6RTb pemeaa B ,ll;aJlbH6itn6M 

.TIOCTp06HR6 pe~enTa ll6p6HOp.!HpDBRH .fi.u;p8 ttl Ha OCROB6 nspe

HDP•IHpDBRl1 sanasirmaJOmei1 WHRJ.ll1K a. 
B. B~:mo.u; ps.u;ymJ,liORROi1 q:op.~yJIH 

llepefi,u;eM R H8XD~,ll;6HRIO no~on 'leTupBXTO'IS~ROfi sanas~aJOmefi 

<I'YHI1Ulil1 Tp>iaa. JI;I.fi aTofi ~e.u MH BJlP8SRM MaTpH'IRmi aJleMeHT 

~ft,p.,.t,cu:t 1~ 1 'lz, iu. > . ynpyroro .u;BYX_'IaCTH'IHOro pacceSIHRfl '16-

. pes B8RyyMH06 OJKH,ll;8IU!6 sana9,JJ;HB810mmc llpDH3B6,1l;6Riffi '16TflP6X CTIR

HOpHHX noJieii. 

BBe.u;eM ~ y.u;o6cTBa o6osaa'leHH.fi 

) 
• fj} 7J 

Z'Ji( iJx = ":J- if r --px_... ' 
- • ~ rjJ 
~· ( ~y) = /)4{• + i-!)"-
1 1 vy_... 

(5.6} 
r;·= 1,2), 

-r,u;e ~ - Cl!M~OJl .Jl.R(l:<I:e peruiRpOB8HH.fi, ,u;eflCTBYIOIIUin Ha B6Jla'lllHY, 

CTO.fi'.J1Y!O CJ16B8. 0T,ll;6Jl!1M H6Tpm!H8Jll>RYIO .'18CTb $ -MaTpH'IHOI'O 

8Jl6M6HT8: 

<( ft
1 

fl.z., ou.f /Cf1 'f.z, i~) = <. p1 !'-.J. • ik J 'I t'l~ ,il() -t 

·f JV i/'tXI f 
fl Cl.)fl€ U,(p.,)<JJJ~ )<_ft;_ Cll ~~{Xt)/<tt~2 in>. 

1 . 

(5.?}· 

3.u;ecb H B ,u.aJibHei1meM Ml:l noJlbsye~c.n· o6o3m '16IIR6M '} { 1'-j) { iij.l ;:;·V 
]J)Ul (aop.~apoBaaaHX)pemealtlt YIEBHeana Jl,Hpatta: 

. (r;f11_m;)u·fP;)=O, [Uj: (P;)(P;!rj}_ )fl;)=o] (j= .~2) 
4 

I · (5<8) 

(f; == mf}. 

II· 

JioJlbsyRci>. acHMnTOTH'IecKHM ycnoBIIeM ]J)Ul noJl.fi. ~'• · i.lo:amo 
' ' . " - ·' ~ . ·- .. • . . 

npeo6pasoBaT:& MaTpll'laHii aneMSHT no.u; 3aaROM HHTerpaJia B · (5. ?) 

R BR.IJY 

(. {1.2. out j f/i {)(1) I~ t1.z. iu )= 
•· . ,·:. ~ . . {1/ ) -i!t/'1 

= ~·m. ft!h<.fl.z~ufJ¢',(r:;)'l',f(1/ltt2ik>fo u,r~, ~- .. :<= 
~~- .. . . .· 

•. ~yr::-p;, < fz "t'/ O(x,'y; )(Vi {.X,), f{t(,) j lr,<~)/ ;•I 11,/f ,Je~i?,Y, 
. - ...... ' 

llocne~ee paBSHCTBO ll0JIY'IB6TCR ,ll;068BJ16HH6M ~eRa 

. }f":.--: jdf•, <f,'"i)e(x,"-t:) Vi /}',)Wx, )19,,'?11" u,/f,Je- if,~ 

p8BHDrO HYJl!O, B CHJIY 8CHMTITOTH'I6CROI'O YCJIOBHR._3anHCHBB.fi no-_ 
' .. , -

CJIS.Inid HHT6rpBJl B '16Tb!peXM6pHOii q op.:e, H8XO.Jl,RM 

~flff!z IM-i:"/9, <f2 ;u> = <-pt'iz.z fld'lr 7'.z_ rx) -t 

. -t izp;, JJ4 e ip1 X1~ f'/'1')~ f ~)(p2 owt/ 0('1;-)'/}('lffX',}, ~Iff J}IYz ir<)x 
. - . . " . . ... (5 9} 

C\ 1 ). ) -ifti't . . . -· • 
ll L/ (uv. U,{'jt e · · · 

1 ~f • 

llocTynai BH8Jl0I'R'IHHM o6p8soM C '18CTH~eii .. c HMny~l>CDM. Cj .2. 1 

. MOEHO npe.u;cTaBHT:& MBTpH'I~· aJISMSHT no,u; 3H8ROM lilliT6rpaJia .B. . . . . - ~ ~ ,. 

Br.I,nB . . . 

<ttLoufl&(x;,-_y:){'fttXt), ~ft1J}Ir.zik.) = 
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,· 

. " 

. =fiU!. fd~ <:p; l~(-t,1)~ lYtJ lo)fJ(y;-y;)J~21 tt2 {'t~)e-_£rz;t.z_. 
'j,z-.-oo . . . ·. -

,-·· .·. - . . - :-. . . .. '· ,: . ·-: . . ·- ·., : 

- -== ~-""Jd).z<::'ft2 I[RU.1J, %l~)]lo)£1{.7t0-y_/)j,:Z1~fr2)e-ii-'~+. · 
'/.1. . . . . . . . . . . . . . . (5.!0) 

.r {•"'. JJ;2 <p1.1 ?;tYtJ Rr (1) 1 o>. N'l("tl JJ J4a~rr.2J e-·t.z_Xz, 
/J.->-f>O . - . . 

C·~ ~ • 

r~e BB6~6HO 0603H8~6HH6 

e (1,1.)-== &{x;-'jn I tftfX1), ~·ty,) r {5.11) 

PaccMOTp~ OT~6~bRO n;pBOG H BTOpOS c~araeMOS BO"BTOpoM 

. paBSHCT~e ( 5.IC)). IIepBml. 'I~SH sanmneM _:B c~e.uyxX.qet.i ~o~e: 

,1::-C>o/1}2 <:'fl: .. l[{ ~_IX.t/1 ~ IYt.J }, ,~ f~J] l O)x 

"( erx;- '/;) ()(y ;-y;) ~ (.z) U.Z ( fi.z} e-''l.z ~z-; 

. -~fm jd}2(fl2 )t1~1Xt)1 ~fy2 J}, ~/y,J}Io)x. 
'/2...,-... ·. . . . . . 

.e(xo-li•)EJ("tto-vo)!!.f2)u ta )~--~"tL/2 
x t . 1 .z . a . t t ~"' :z. t.z • 

{5~I2) 

·.-.. 

0603H8'IHM ~ Rp8TKOCTZ p83HOCTb ~YX DOCnS~RX HHT6rpanOB 

(BTO.poK R3 ROTOpmC 118·C8MOM .JieJie.paBSH.HYJIIO) tJepes ·: . 

/) r 3' . -- . f3(.Z} { ) -l'!zl'z. Fm ;dlz~Jt;,lR.(1,11 2)1o) · U.z fL e . 
'h.~-- . . . . 

Ta:Roe Bl:lp8lK6RR6 CTan,naprHI:lM oCspa30M npeo6pasyeTCSJ B ~6TI:lp8X

MepH!IH HHTerpa;r R . .wm·· nep:aci~ tJ~eH.a. :a (5.ro)"·uo;zy~aeM 

-ifJ~ <P.zlR,(1, ~I) Jc) -~ l ~.z ~ U.z(fi.z) e-'~z.Y.z.. 
: (5.!3)· 

20· 

IIpmdeHRM 'l'~nepb acm&DTOTRtJecKoe ycJIOBMS ~-·~acTHi::m c RMDYJID- · 

c~ ~ : . 
<.p~ otlt If< ( 1, 7; I )lo) = <:pz inJ 1<( 1/1, z) lo/,; 

= ·flti( jd:
2 
/fl2 x2 ii.t (h,) p llJ < ol 'l!z (X.z)R_ ( 1,1: 2) I 0). ·y;...,-- . . .... ,.. .. .. 

Hama neJID- DPIJBBCTH H8DHCSRH06.BHW6 BuPa~ruie R ~OpM6"KOBapn

aHTHOro sanas~a~ero npoRs:ae~HHSJ Tnna 

~( · )·?r(i,iii~J()()(~4'o }fJ(v~- ~-a}&(J(-Y/)x 
L -1 f li1 1•1 ~1.2 !z . 3 

. ,53 

x { [ {'f., tx, ), <jJ,
4 
f Yi)}' ~( iftzJ.J, cf{j ( '/;3)} , , 

\...... 

r,ne 7f ( i1 i_z i.3 ) - '16'1'HOCTL D8peCT8HOBKH, D6peBO,IT.fllii6H. H860p 

{123) B ( i1 i2 i3 ) , 8 { r/J,, ¢2 , r/JJ } - H8KOTOpaSI ne~-
C'1'8HOBH8 DOJISft r;;; 1 Yi 1 If;_ • 8'1'0 COB6p.1186TCSJ ~068B-
Jl8Hl!8M, cJiaraeMHX, co.nepllt8iJlRX (} {x;- f;} 1 ' TOilt~ecTBeHHo 
pa:aasx HYJIIO DPH ~KKCHpoBaHHHX t"i • Cpe~ ~o6aBJieaasx ~JISHOB 
aeo~e:aH~O pa:aeHC'l'BO HY JliO 'l'OJIDRO To rd. vreaa 1 ~ HoTopoM 'f, ( Xd ~ 
cru.&llR DpaBI:li MHOU'1'6JIL B BBKyyMa~ CPeMBM. 0,IUUIR~ 8CRMDTO'l'R'I6-

CR06 ycJIOBI!S JieMaHB.-Cm&aHsmta-!lBMMepuma· npn:ao.wrr K .. 'l'OMy, 'ITO 

B npe.zteJie 

n. fJ.! ip2't.z,... (; ).fuJ<o) •.. ~ (Xz)lo) 
Xt?!t- p )(.Z B U.z f,~. o ·~ . . · . 
~-~ . ~ . 
). 

B6R'l'Op Yj (X.z) I 0) CBO,D;HTCSJ R ~ltCTBHIO onepaTopa YHK'I-

TOZSmUI ;fl.a ~a:KYYM~: -1:e. · H ayJliO. Docie a'l'oro ·Ms.npeo6pasyeM. 

: ,:. 

t21· ·: 
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Tp6XME;lJlH:U6 IIHTerpaJJU no -_iz., R '16T:Up6XM6JlHllM no qiop.IJ'Jl6 

. lim jdk~ ( .. } = &IU: J c/}2 (. • .)-jd)L ~( ·.·}. 
Xc xo~-r&>o oX.z 
~~-- 2 . 

'I!Jiea c X;_,. +' 0<> npona,u.aeT Hs-sa .[} -qiyHRnHif, a IIHTe

rpaJI no 'X,l,. Bblp8lit86TCR, H8R 0611'!RO, '16pe~ .ii;_/ft..t} K 2)(~). 
Ero RBHHH Bll~ M:U npKBe~eM B OROH'18T6n&ROn ~OpMyJie. (5~15) •. 

06paTHMCR·KO BTOJlOMy '1Jl6HY B npaBOH '18CTH (5.10)._AcHMnro-

TH'16CROe YCJIOBH6 .JI)UI '13CTmt!l C HMTIYJil>COM: fl-.z._ ~86'1' 

r 1 · ~ -J ( o o) r2J 1 J ·-itL~ 1;11<- J d /z <: p z !tl'.z t J';.) R. { 1, 1 I o) 6' 'tt -Xz lj) 'U.2 ? .z e = 
'l.z ~ -<>0 

r .1 - - - "r21 rQ ;.e-if.z~ · 
.;t-~ J"J'.2.<fl.tllfj_fY.z)Rl1,1}1o)r tt.z,~,z . "= 
~~-- . . 
IX . ·.• . 

· /) r,.J 0.1 '"1. xL _ w · -
= f./1«- f~/'1( )C7.);j"XL fl ~ (/'.z)t <(ol'fz(X.z)t/j(j'J)/!.{1,T)Io)x 
f.J.~-- )(.z-+:""' - . . . . . . . . . 

x f> w l!.z (f.z)e- 't~lz. = 

=~rw. ~~. {c/fz}t~l.e if~.Xz ~(f!,t)f/21 l}(x;-7l)x .. 
'12_, __ 1.1~-t"" • 

· • "" - {.2) - 1 '1~ Yz }(<oft_(X2 )1fj_(~2)R.{11 1)lo)J ~('{2 ).e = 

=J:·H(. -.-&_>«. · ./df2jcl~2-- ~ .ip.zXz_~ (~ ) ~;.1.ji~otRf;,2JR/~, 1)lo_:)-
'1.J._, __ ~~+""' ·:t .~ r . ._, . . 
- ff(x;-1;) <.o\!jf f/z). ~fX2 ) R{1, 1) lv)Jf rzJll2 (9~)f.,..it.z7.z~- :' .. ·. 

r.IJ;e· 

RfJ,l) == e(x;-':!;)(~fX;_J, ~fYzJ}. 
, .. 

IJpeo6pasysr OnRTl> UOJIY:'I8HH06_. BHpalt6HH6_ B '16THp6XM6pRID\ IIHTerpaJI, 

,22-.. 
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MH np~o~ BTOpoe cJiaraeMoe R BH~ 

i.?.jclt.z dYz · e ip.z Xz t~ (fj) ~ ( O;r.z) x 

x <' ol J<(z, I} f!. ( 1, 7)1o) 2!z ()'.z ) U.z { f/-2) e -_'f.z~. (5.!4) 

06~e~HRR (5.14) C Bllpa~6HH6M sanas~a~~ero npOtl3BS~HHR ~ 

nepBoro '1Jieaa B (5.10), nony-qm~ H3 (5.9): 

Z.Pt?2oui11dz'J,C)- Z,f!,J!.z. i>t l'lt9'.zJ")= 

-~{;f ,r ·,r !Y i{'1 X1~ it.JX.z ~. a ( \ ) 
=-l )a lttX/rdX;tXf.z .e ut(p,) e U.tff.t }:JfOx).o.t t·x2 X 

¥ fo!_Bf~·-~·) _f~ ~X.z), lf;f~) j e (x:;-y/) ( ~fX1 }, ~ (y,J }Jo>- . 
· 71:(11'z'J) . { ) AI {Z. ~} rtJ (2. )] rh ('< .. Jjlc). _ <.o!Z (- 1) {f 1/'1 /X,, '-1',-, sql ''f't >,2 , -r.-3 s,.s 

5.3 

'< G{x:-f~}8(f1~-.]1~)8(f,;-~1:) }_, (5.~~) · 

r~e · 1£{ l1 0_13 ) - '16THOCTl> nepeCT8HO~RH 1 ~ 1 nepeBO,IJJ1-

llt6H Ha6op (123) K ( -11 1.2 {j ) • 

IJo~,SH8ROM CyMM:U no nepeCT8HOBRaM . ~ il8'l8Jil>IIOMy 1!8-

6opy (123) COUOCT8BJIRIOTCR. apryM6HT:U f 1 =)'1, f.;_ ·=J-·~., 1 f_~ = X.z 

z one:paTop:u ·.·· . 

q,,{$1 )-=-'f;f/1 ), t/i{~;_)-=i}JI!z), ¢j(~!,)= f/;fX2 ). 

BaRyyMRble cpe.zume no~· HBTerpanoM B (5. 15) _nsiOT HCHDMYJO 

qiyHRllaiO rpzaa .. '16TUp6X '18CTHU B Btl~6 sanas~aJO~X npOH9B6~6HHH. 

llpapaBHReM Tenepl> BpeMeaa x-;=x; = -t H Y/=7./-=-t: 
llpH 3TOM '1JI6H C CYMMOH no U6p6CT8ROBHaM s~ HC'169H6T, B 

CffJIY 38TI39~810mKX CB~HCTB ero ROCHT6JIR. ~TcH, npH paBH:UX Bpe-

23 
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MeHax uu nonyqaeM ~YHK~HID rpHHa B B~e cpe~Hero no BBKYYMY 

OT npOH3B6~6HHR ~Byx 38ITB3~UBBID~HX BHTHROMMYTBTOPOB, ~.e. 

~opMyny (S.I). 

ABTOpH cqHTBIDT CBOHM npHRTHHM ~onrOM no6naro~apHTb 

A.A.noryHoBa, M.n.MaTeeBa a P~H.~aycToBa sa noneaHue o6cy~

~eHHR. 
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