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PaCCNOT pMM C~9~D KpaeBYD 3~a~ ~ HB~MHe~HOrO YpaBH9HMft 

napa60~~9CKOrO TMna: 

;J ;; 
(I)N (",) '" ~l - ilx j (;x")j =~; 

v fx, 0) = 0; a ~ ;>:. s It, (28) 

(26)vli'.,t)=O; o -" t '" T-' 

~11 (a t) '" a O.le t ... T (20), x /.; } 
r lle 5'(1<,'-)" L.(.n ) . Ii 06nacT~onpene.eHH. D (I'I) one paTopa N 
06pa3Y11\' WHKUHH '" 6 , t) E C • ( J2) . ynOM.TB0p"llIIIIIe r pa!!H" ...... 
ye" o ...... (2). 

31\ec., H ..... ee J2 ~ [(x, f) / Q "' )< < (" 0 < t "' T ) • fl - 38­

ICWKlIHHe 06nac. . .I2 . 
n o nOBony ¢lyKKqHM I B yp6I1H9HHK (l) 6ytteM npe)U10nara'l'b , lITO 

/(0) = 0 • a ee npoH300l\HBJl 

f '( e<!) -== .L- '! ("J fiji 7 ) Of '-" 0 ", D(N) (3)
'i! . (}(iJl/) LJ 

~
a. 'J -' 

\i 

... 
H npHliBl\>ellMT WID_eeTSY Henpel"S""" WYHKI\HR C(li) (3TH orpaH""."". 
Hll I WO.HO paCCMaTPH-BBTh K&K 8JU!.ilOrMO NeIllY npoM380LU tOJ:t (3) " KO­

a4¢1KUHeH't'OW 1\HIjJJtyI3.M" n JI.MHeRHOM D8.pa(501lK1leCKOM ypaOHeHHH) . 

PeIDeHHe 38.l\l1"" (1)-(3) n nl"'''l1)Inp 1<010!0 .eKIlT. c nO.OI1\O" 06pa.HOR 
3a~a~ 8apH~oHHoro HC4Nc n9HMfl, oyOKPAR B KaqeCTBe e&pbKpyeworo ~HK­
4HOliua WHKtJ,HOHM MeTona HUM.e1tbw"HX KB&"''lpa''OB (tAHK) 

(4&)Frll) = (Nrv) - f/; N fv ) -# ) ~ 0; 

O"pell.A.HIMI p r"".6.1'''0."" npoCT!"'"C.,.. H <WH'l\M~ tI f..-, i) co CKIl-

nl'lpKbOt npoK:1Bp.o,ef1HeM ( ".; . ) ! 

( 11 "/,.,) = t Jn. Uf.,{) 'lF6,{), (46 ) 
I b 

12,HltKO II YIIKLtKOHU (4) cO D,epmrr, K8K M HCXOlij-loe Yp&.BH6HK9 (1). npo­

M3eo~9 BToporo nOPft~AI ~o NOMCT npM8o~Th K HeycTOn~BOCTK ~o­
py.Tw:oe n OMClt8 ero 3J(C'fpeMlUJbHYX "rOqeK U npoc'l'patfcTB9 H . n03'rONy 

t>~---... UP I"'. 
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~l cnO;j b')O HaHl1e HaPH8.1~H.0HJ10rO We TOan peWeHiUf :J 8.l\B.4~ (1) - (3) Hd OCHOBe 

lWHK4H oHana M}fJ{ (·1) TpeOyeT' c lle4HWlbHoro 06 OCHOIHlHHft. 

nO ~06HOO OCSOC II08AHH~ t.1O)p;eT 6hlT b n ponOnoHO Ha OC HOBe pe3YJIbTaTOB 

pnt5O'1'Y /II , r~e ,,11K onepaToplloro YJItUlHOHHR 

/V(U) f AI(u) ~ /J ~ i) (~) 

C 1I0JBflte''lIb11011 HenO'l'OHl.{HllAbtf!Dll unepa'P0poM N . D(IIl) , H I n pM yc­

JlOUHK . tno 06nacTb 3 ltQqellMA R(N) nnOTHIl B H 1 nOXaaaHO cneayllllee 

:i'tBeCl!lROfme. ItyCTb K..eeTCII HekOTOpoe rRJt.b60pT OBO npoC1'paHCTBO H;S 
cO CKaJII"tA'IYM Ilpon3SeQe Hlfew. (~ )' )" H CHCTeMOR KOOp.rVtltdT11hCt t.WHKUHA" 

Cf~ , $"" I •• • I ~II KOT OpYX 8Elf1OJJ/llfeTCII: 

AI 7)(N)"HI' ~ H ; 
I 06RaCTb Onpe~eAeH.A DfN) M OT'" • HI' 

n/ CHCT""a l 'f.} 06pa.oY8T 6"".c • H, 
r / CYlllec .... YeT TaKoR JtMHORH",A onepa1'Op B ...,.0 D(e);) D(N), 

(Nfu ,j -/l/(y, ) / 8 (1(, - V.)) ~ C', (VI -d,,, v, -v•.!;:." ( 6a) 

(!3 'Z/ I, 8 tI,) .: (". (~II~ VS}(I > (66) 

I,,," V:ZI, 6 D (N) , r~o KOHCTAHT~ C, H C'. He aaOHCAT 0'1' 21, , ~ > o . 
Torno. JiWM noc.neo.OB8TeJIbIlOC'fb npM6JIH:t6 HHtDC pemeHI1R ypaBHeHHH (5) 

" 
'V. ' L a ~ 'f'1< '" -? - (7)

Jc-L ,J .J 

rAe a ".. HElXOJll{TCII H3 YCJlOBHA. w..wuo.ty'W.B. W1K4HOH8JIB. MHK 

F(u. ) ~ (NlV.) ;:;(11.)) ~ m(.'", (8) 
a,; '''; 0 " 

CXOI\KTCII B Hfl K 6l\KHC'l'nQHtIOM,Y 3 1teweHTY l/(; t KO'l'opblR o!5pBlIlB.eT B 

~)1b WHK4MOJt&JI MHK F ,onpe.n,e..neHHw1t COOTHoweHMeM (8) , 14, CJIe.n,OBa-

1'eAbHO, JIIB.I1leTCft pewe~IKeM' 3a~a\lH (5 ) . 

Tax... 06p!13O>o1 , lIM 060CHOBAHH" WIK C <jIyHKllII OHIIJIOW (4) B CRy>lae 
3a.,a.attK (l )-(3 ) nOC1'oUOI.lHO nOKa38T b C~CTfiOSaHHO Taxoro onepaTopa B 
H noc'Ppo1M'b 1'aY.oe rrpoc1'paIIC"80 H/-J • t.rPO 6yl{Y'!' BWlOJlHIITbCII Bee yelle­

8." cljJo~AHpo.""Horo B""'" y<taejXl.l\81tlur. 
Jl,1r" ."'Ia.... ( 1)-(3) Bt.'6epa.. c..eJ\Ylll\H~ onepaTop !3 
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(Bu )(x,l ) = U (x,tj - f.l5}JJ -;;-(f/,tJ. (9) 

6 a 
TaKoR onepe.rop B """81' """'CJI lIM '1'1.( '" D (N) onopaTopa N .3 
ypalIHeHHJI (1), ~.e. "D(B) J D(N). 

BBe~8W ~enep. npoc~pAHc...o H{!o, Ol!JlUlj8eC. nOnonHeHHew D (N}no 

HO!"O, onpa ....... eHHoA CHUKpi>IW npo.3B.MH..... (. ) .)1' 

2 

= rj~!~'. 'i}u lJ' + /-ffo'. Zt. ~ ~ (11) v-~ / c .2 iN .;t ,=>1 
.n. 

~ . 
• dU . ~V- + !/~ d71(} 11 !,;. d-V-(~ i) 2+ I" . ;)1< ;;Ix /"., <)t ; ' j'" ;)t , 'J (llln) 

'cJ a .) 
L .I. 1. • 

r~e O< I' ~ 0< ( ae.tl!\UII1A d. onpelleAeHa CBoACTD!lWl (J) I~YHHUIt" 

J ", ypaDtI"HH" (1)) . 
CK!UlRpttOO npoH3B9AOltH6 (lOa) onpellM"eT HOM' ItllI" - (1t" (I)fJ ' 

• npooTptUlCUe HI' • Ha CAW"" nCR.: 

(11) V ~ ~ /:J2 ! 13 1 (f;:) '"' (f:; ~:(~, tJ 'i , 
, 

( 1(6 )-f ;~ 1;#' zr%, r) >- 0 

" 
". oqe"l\HO , /(' U '" ; /(';. I ·tllll' ; ., liepaBeHCT. IColllJ<-I..YH" OO-

CKoro MJI lCUD.oro M3 TpeX 1.UIellOB e (l(6) Bhl'l'eKaeT cnpe.a.eJVlHBOC1'b npo.­

flKJla TpeyrOJl bHMKB, /Il.1~ 'I 2/1. If/' .s 1111 1;1 ,. I u, q~ ; IID.KOHe~tC no­

M~O K~~eCTHoro COOTHDWeHMR 

(II)JdR 'll' ~ (-'3 ('d.n.(;"If» c. r C,I.I).) > 
.Jl. J; , 

., (106 ) CAe ~.,.,. COO'l'"'~CTBHe: 11I1~ =0 -.> u .. 0 
nepaAl\eM Tenepb K paccwOTpe"rm YCJlOOHA ojIoplQlnKpoBllf'Horo "WIlle YT­

Bepu,eHH.fl. Yc.noBHe a/ SWTlOJIHlleTCIl: 8 CMJlY nOCTpocll"ft npoC1'pOUC1'D8. Hp. 
K BlII' eKMIl\e'O . 3 (106) " (II) COOTHo meH •• : !111!/? '1J#"I' "/ 1?3 
Yc.nOBMlI d/ M fli BIiflOJIff6HW n o nOCTpOeHKI) If~ . Ann n.OK838TeJtbCT88 

cnpn"8D,J1MBOC'TK o~etl K I1 (Ga) YC1l0 BM1I. r/ 9Ben,eM B Pft-CCMOTpetiHe npoHSflOn.­

l\YIl N 'r,,) onepa~opa N .3 (1) 

IV (11)"" = ~t:;o : [IV(:ZI-I nr) - N(lI)} ~ 
(12 ) 

- ()'/F ~ '/(iJU) iJ"j- 9t. - ~, L ) if; TiN -, 
••"""'ClOOt ( D npoCTptUlc ••e H ) c.....PHoe npo"3B'l\OHHe (fY (,,' l1j ,'10). 
nO~CTaaAAII CD~a (9) M ( 12 ) nocne ~HTerpHpo&aHMR no ~QCT~NfKNeeN 

(- fht) .(8'IT) "...(N'r"')~ 8.,;) ~ y s>. {~t v- -- (JxdX 
.:.n. 
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,
/. ( P5 ~Y(!, i~) L ! ( ;:r ~~ J/j -:':(f, t)} ? 

(l;'a )tJ 

~ faJQ ! ;'{ /T7 (>( >(;:::rf (jdj • ;;t5. tJ 
! 

z. 	 O"tJ olr 
' /J ;n (~ 0 } 

" 
.-.>( h -1' 'iJ 	 (136) 

(13. )~L-I>: {(I'P/ ;r if'! '1;:-;'+ (f
u 
;:(fJ,t)Fj'.~ Zf 

J~eC b nepeXOil OT (i :Ja) K (/J6 ) OCY\lI<lc•••eH Ha DCHooe OI'paftH"eHHfl (3) 

Ha WHKqil:D I (noc.,e~idj KHT e I'paJt 8 (lJ6 ) OTpH14BTeneH, ~TO npoeepH­

eTCH KH'I'erpKponnHMew no 'meTHY) , a nepexoJ\ 0'1' ( I JO' ) K (138 ) - C no".o­

t:!bO HHTerpHpo881fHR no 'UlC'r' " H YCAO"H" ;3 ~" ",,' • (lOa ). CpauHH­
88ft COOTHoweHHR ([J ) C HopooR ( 106), nPKXo~ H o~eHKe 

( N rujZJ, !3V) ~ (~1J)f" 	 (I3r) 

OTc~aa , KaH nOKa3aHO B ~e~CTBHK 2 pa6OT~ / 1/ , cne~eT 04eHK8 (68). 
CnpaoerVUfBOC?b oqellKH (66 ) YCJlOBHR r/ YTBSP&ll9Hrut nerKO npoeepReTcfl 
c nOMOWbD Iis nocpe nC1'SeliHYX BIiNMCJlOHHR: 

B'P) 8u ) : jdQ [u -f ; J~ ~:~f)} <: 
(14a)

:Q I Q 

, s 

= [/»- 'U l -- (~dj["l ;~(Y, f)) Jt 
" 	 (146);:d¥ (};.5 U(i; T, • 

(J , 

~ 	r:3 JdQ(!::):(j';j
. 
~&~(;) J+ C'/ j;. 

; 
(U(k,r)): (I4B) 

~ 

r~e (:" 

nor"'IH.... 

c nO.I<'II\OO 

n""BO",T 

'raKltM 

a 	 0 

onpeAeneHa COOTHotJeH~e.. (1I ), C; = I"/{[', /1) ;>0 - lUIa­
(I I) Ol1eH~a •• 1" HHTep...JIa . Jlepexo~ OT (H~) < ( [46) npoeeASH 

HttT8rpKpoB8lfHJI nO ..acTft.. , CpauHeHHe ([·le) C Ho~oA (106 ) 
K O~HKe (&6). r,ne C, = t: . (e',_ (".~ jJl»O, 

06pB.30N t nplt !WpaHHOW KWoIH 9CnOworQl'eJlhHOw. onepnTOpe B 
(9) It npoC1'paHcT 8e HIl . nOCTpoeHHON: XB.K n0110Jrl{9HH8 06.11IlC'l'H onpen.ene­

HH" onepaTopa IV H3 yp&BHeH" ' (1) no HO~O (106 ) , Bce YC40D"" npH­
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Bea,eHHoro BhfDe YTDeps,u,eHBR OK8.31i8!l.K7'rCft DHnOJUfOIUfUM.ll. ~neIJ,UBn.TeJtbIlO) n 

npocTp8.HcTDa H~ C~cT~yeT err;1HCTfleHtfB.FI TOtUm '1.(.. o6~llJ'I 

B lIyn b n OJlOM:H.TeJlbtiwR 4tYti KlJ,H OH8JI (4.) t 'f'. e. Hfin.R lUlQJICIi pemeHlofeM I<!:CXOn,­

HO~ 3a~"" ([ )- (3) . 
1l0 3TOMY nap H!U\KOH"",R ..eTO~ C I ~YltKl\MO"MOIol ,~I JI( (~l 1\11" " ..~.."" (t ) 

_(::I ) C HenHHeAubIN yps..oHeHHt1M napal$omftlecKOI"o TKnn IIPJtHeTCR 06OCllonnll­

11L.1A, ecnu nOIofCK pef!l.!:mMfI 3a'latU1 npoeoJl,HTCft flS 0 npocTitatlCT8e H , n. B 

npOCTpaIfC'PBB H~ . lip" 3TOM eCJlI4 Koo pn,HllaTHW IWIlKI\HlC 11 .. } 06pA.­
'Jym nonJlYJ) Opr01tOP.U1 POSUHIIYJ) C,",CT(H.cy l~YHKI941t 0 H6 s TO KO:J HWH)t­

eH'tbi 0,/ .. . .) 0 ., b pa:lJlOJKerU!1i ( 1 ) , MUIlIiM.l{~M ~'yn.lne WU )(Ul!OHnJI (. l) t 

".ar-y'l' 6b1'Tb t-tA.AltBtlLl ~"3 CMCTCMll Hcmu-feAHllX n.nre6pa.M.\lcctntx Ypa,EHewdl 

jds!. ( N(u.J -(j ) N(11.)'I" =0/ k = / > " / (t tl ) 

:.e 
KOTOpru! po;:lpemK..a npH A060M n. ( no.npo6Hee c... / I / ). 

Cr,e~e1' OTweT"'1'O, 4'1'0 H, pe3Y"OTa"OB pu6O'rW /1/ Ill"' R - ! ene-­
n,ODMH pe3YllbT8.TW paD OThi /2 . i<O'I'Opble . Of\lfaHO. 11ft nO:lbOJJROT oO OCIIO­

ea"T b Ra.PMB14WoIIHhLR. MeTOl\ C Wl lKIO'IOH!lJIOW •.chi o,rure rVIR ..I2lUlcRHllX nBpu~o-

1lK4eCKUX ypnDHet-Hd\ (Y C.Jf08H9 J,(OHOTOHIIOCT " (f;a. ) n~! B .. / tie BbdlOll­

HReTcfl). 0 1'.11(18'1',, 111 ftu,e t \ITO B03MO}f(H Oe 060CHOBaHKe nUPI-HLltHOlijOrO Me'ro ua 

LI,JU'I JUtHenttlDt napa60mfl{eCKHX ypaSHBtrnA n pHDOACHO tI oo6OTe 'J/ , 

Ji.MTe [)81'YQA 
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