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Bee,AeHHe 

B aToA pa60Te MH 6y~eM peCCNaTp~BaTb B38.KNOCBR3b pemeHMP. TpeTbe

ro ( p, ) H nwroro ( p... ) YP"BHeHHR lleHneae. B "aCTHOCT". Hac 6yl1S" 
KHTepeCOBaTb rrpe06pa30BaHM~. neAcTB~Me B Kn8CCaX pemeHMR ypABHeHHR 

R H P H nO~CTaHOBKM. nepeBO)l..RII\He pemetiHR P" B pemeH'MR p.. Hr 
Hao6opoT . KpoMe ~oro . 6~YT yTo~HeHY TeopeMN , Kacac~eCH 4aCT~X 

KnftCCOB pemeHH~ ypaBHeHHH P" ,AHaJIOrKtiHbl.e pe3YJIbTftTbl ,IVlR yp8SHe

.flU Pc OYPST onyOJ!HKoBaHbl II CJl9.u;yD11al! palloTe . 
CneAYeT OTMeTHTb t QTO 8 HacTOInqe e BpekR B Teap"" yp8.BHeHnP. 

leHne8e nORBHnCH HOBNR M~R MeTO~ HCCne~OBaHMR o~ pemeKKR 3?KX 

ypABHeHM R - MeToA HaONO HOAPONHHX Ae40pNallHR/ I-6/ . no CYTH aTOT NeTOA 
RBJIReTCR HeHMHeR~ aHan OPON NeT O~A n RnJIACa no~o6Ho TOMY. KRK MeTO~ 

06paTHoA J~alfM ft BJIReTCR HeJrKHe~Hl44 aHMOrON MeTo.o,a ·llypbe. C nOMom.bO 

MeTO~A H30MOHOAPO~ ~e¢opMauHA y~anoc b nO~HTb pRn HHTepec~ 
peaynbTATOB. OTHOC~XCA K HCCJI~OBAHHD aCCHMnTOT~ eCKHX Cl oRcTB 
o6~ pemeKMR ypABHeHHR JeHneee 6,7/. 3TH HCCne~OB8HHH .o,onOJI HReT 

TeNaTHKA. C8R3AHHAA C HaX~eKHeM npe06pa30BaHHR, CBR3blB~X peme
HHR ypaBHetHtA :letureee . .lle JIO B TOM, tn'O Hanmlde ceR3 e~ NeJl1l.Y pa3HWWi 

ypa8HeHHRNM ~HneBe n03BonReT M36~Tb rpOM03AKHX HCCneAOBaHWA nK
He('lHt:lX CHCTeM. kOT0tlie ITpe..o,nonar8 eT MeTO.n, ~30MOHOAPOMt(b(X Aetf!opMSmtR . 

Be3ne B pa6o~ MY 6YAeM paCCMaTpHBaTb TO~bKO He~~Terp»pyeMNe cnY4AH 
ype .HeH><~ P, H p. 

I. AJIre6p8~qeCt(Me noeo6paaOBaHHA pe::!e+I"KP. YP88H"~HH~ P. M Pr 

D 3TOM pa3~ene ~ 6YAeM paC CMATpHBaTb nOACT8 HO BKK , ~eRCTI~e 
B KnaCce pemeKH A ypeBHeKHft 

~:?f= :,(~rl-f ~+H.lurl+p)+rur3+:r (p,) 
K B KJlacce pemeH"' '' YpI!BHeHHA 

d~W'=(_1_ + -1-J(dur\Z_ i. dw+(!JY-I)~.l 'IJJ+~)+('IJJ... ; V(V'... <)
d.l 2 2'l1J' 'llf-~ dl / Z dz ZL t' W' 1! fl}'- I 

(Pr ) 
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M nO,D,Cl'BHOUKH I nep eeO,u.n::qHe pe:u:eHHA ypaBHeHHP. Ps- B ptJlHlUiut ytJn m te 

HIUI P.l t CJle~erO BM,D.a 

'lJJ{(ZIJ,) = g'(W;(f(z)/tJ.l) , 
(!) 

"=il) ,;,/;.t 
"lie ltJf -pemeH" " ypallH"""" PI C nsps~8'I'pa.... )', ; &1', - p!lIleHHe 

Pi OTHOCMTeJlbHO,Wl ) np" 3H8"""~RX 118p!l~eTPOB 'i ' 
Oc,.a.ttOflMMCft CHBllnna HEl nOAC'TBHOBKa:r; t nepeSO.l\.Rlll,Kx pe'UeHHJI ypas-

HeH"" P, C H800PO'" 'I8.PSMeTPOB ):. • a pe:ae"H" Taro .e YpIlBHeHH" 

c napSMeTptlMH 1<1 . Ha30DCM "!laSHoR Q8CTblO ypaoHetHtA rpynny \UleHOEl , 

He 38Uttc'RI!iHX 01' napaMeTpoB . f'k)n,CTsaMM Dlip8&CHKe (]' B rJl8sttYrl \4:8CTb 

p. 	 K nOTpeOycW. "To6~ no '/(2) WHKlIHR M YAOBneTBOpRU TSI!'.IO 

;. Tor..D,8 Cpa3Y oonyqaeM, '..TO WHKI ' Hfl iT('IIf, Z ) WOlleT I4M9'TbPJ 
1'O.Jl:bKO c lIe,IJ,.YlJ(llMR BKa : 

C, (z)
fJ(7JJ. 2 )=C~{l)ur , ?V~ 2V(I/(Z)'J.). (:2 ) 

'j (l) = exp (CJ Jc~:) z) , 
rIle C,rz). CL ( :l) - npO.3BOJlbH~e WHKIllIiI Z ; C, - KOtlC'1'SHT8, 

hn.CTa81fJUI -renepb Bwpa.1eH~e ( 2 ) B P, H p836HpllH BCD I)O~MODI UlC 
B8pHaHTN . ~ npHXO~M K TeopeMe. 
Teeoa... J , Bee no,ll,CT8HOBK" 9\1,11,S ([) • .IlenCTByaq"C n Knurcu petIettHn 

P" • ceOIV1TCl1 K I<OMn03Kl'HM c JIeA.YJlIl,Hx 'leTlip6x no~CTIlHOOOK H 06paT 

H\l'X K 1"U1M 

Q: ?t{rzll .l - '/Lfrz IJI)= Cj. V,(z/,,) , ( 3) 

1 = It) - ..f, =~:::;:~Oy J' If: , II =r' /'lL 
• • 	 {if ~ t' 9' 

( -1)p 'W;fZ" .) ~ (Zll, ) = 'W[ (p Z IJ, ), 

4 = J'Pj- .-... Y = h-/l, P ,
/" ~r. = 1'. P'l=//) 

!, _ ,r;pL 

2 

1J : '1J;(lll)-W((Z lJf) ='· '~' -" ( , \ 

d./. / ./.f =-fJ'j/' = A _ ~ = h - - 04 .~1', /" 1', = - J;' 
0. LOf = -ri 

S: W. (:0 /J .J - ?4(2IJ,) = W:(fflf.) , r· \ 

.<.' =OJ 0'" = tv)Ii = 1:.=0 '- J. = ::~=;/z . 
0, 	 o{ -0!

1ePBtJO 	Tpit LlOn,C1'8HOBI{H r1!'HMeH .te.n:! K 1ll:Mi1..1.! PWF+i UHr.·. Ion.CTllHU~K8 

S Moae"!' (jl;l't"b npUMeH~HEI l'Ollb}(O Y. HNo,O'l('lOiOMY \.f /facc', pC.J[J(>H~:' . nT"'-) 

1.i8.'QltHX HYnC8bN l19potol:eTf-ru.. cl ~ , /3... ; COOTBOJ'CTD('I-IHO, 06paTHRR Ie lit ' " 

npH..etm~a K ~U';:HKIUr&t OT8f'tfQ'lIlHM "YlleeW.ll nnr-lU,l e'l'rQIoI d. I' 0,
b npH 'IOlletHB1 MY "pwsc!'\eM "PlU,f,0py KO•.ln03 11]'H ' 'IT .IX nnn,C"TnHC)BOIL 

racc".I'TpMN. YVaBHCHHO P", ioQ,(,Tamu.( Bblpa;tfH;.{ (I ( ) n I IttU~HyPl 
~ 3C1h ypaBlICtlHFl Ps- H no'Ppe6yeM, tl1'06101' W'~ r~o !I(Z) yu,OBIJe T B-npH-1'J 

YpBDHetHtr.l Ps 1'orn.a CpB.3y nOIf)"~ae!J . Ul'n IIIYHKn1f'1 [T B Id:JTlflU'HUlI 

(-) D,OJlif.HB ~ML"Tb mu\ 

/..;i?-I )C;(2) \ 2 

( -I + C(2JI oIiiT + f J I, 'I1.J'= '1tJ'(r lJ);wg.(v, Z) 
= ./W- f }C,(Z)

( 1 + c;,(l)('rz;:r+f 

c.!lrZ) = Cs Z ' ) Cs , C, -, cemst , 

C1 ( :t ) I C.. ( 1 ) - npmflBn 1bHUtt Il '~'HHI! HJ1 _ 'l!Jn.C1"aI WD T(;neph 41'0 hll}JB.Ie 

iwe B Ps I ' ~t3Y'liUl 'H'l£lf'I\ClH·,e ncra.IJ!.Hlt."'X: 1r lleW>t' YP'U+I"h!tl ~ fI. con.f: I ~8lItUX 
IlRpAMe1'fU . nr H~OnHM R I" fte1;'YlCeMY YTsepw.nCHHIl. 

l'eO \lCMB :: . i:,('e nnl1.('1"aHOBK~ llt.1n,i:l (.) , r;epcao~1lClltP. pt'lIetl1UI Pr 
.n.pyt" 8 DJ ·yI'A, f1n'IJ"~m;1'('" KOMn03io1J"I·1Cr C'Ie.ll.Yl"ClltX tlCTllpeX 11Oll,(.'ThHO(lOK 

CayACTt! (' OCipnTliblPoll1 K flW"' ~ : 

:1 
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(? lP: 'lJJdJ,j ~ 2V(. (Zlh)= zu.: (!'zlj:;:), 

= ~'"-') 	_ Y. = A4- =.l. jV. 	 h =,. . 
j-, ,. t ',r, = ,r,p/r, 	 .. = o.r 

J : 	W; (2/J.) --W;(Z /J. J='lI.Ji 
{ 

(Z I7. ) > 
(0) 


!"'j ~"-. -,80/
= 'J, = :' > J. = j:=~~' . 
Ei. 	 Of=J:: 

2 ( 9 ) ('Iff; (vPlJ.) .,. 1 ) ,S: W;rZ /J , J - ZU;(zl/, ) = fw.(ff/;Z.) 

A =-~' - fo= Oj ~",,t = 1{ "'1'Ii =IiJ'.d,~o -~ I. - J;,:"h . 
0, " 	 $I - 0 

2.If .,.i riiJZ/7.J ) ( lO ) 
1>: W; 	(Z/Ii) • ZU; (z/I~) =-{1- iY'WJZ/;r.) , 

J,_=vt = 1"	 =0 ". = )
/ 	 ~ f =:/==: .J'.;-o
~o· , ~Of =-0. 


B 110.a,C'f"IlHOBKe D BeTBb KOpHH MOIlIO .fiKKCHpoa81'b npoK3BOnb1tO; llutipaB 

npyrym BeTDb, ~ npUXO.fV1.M K nO.D,C1'8JloBP(e.o6p8THOli 1) . UCPOLl6 ABe 

nOJl,C1'nH:OBKH P . J He Tpe6y'1OT OJ'P8Hi{\IeHI4~ H9 ,nopaMeTpW HC)(O.Q,HOI'O 

pcmCIlM. rbC1lt!Am~c ABe no.qCTaHOSKK (lot 06pa"HbiC It HItMl npmtf:tutP<CLI 

JlMl/b JVlA Bw,Q,ePlCtntLLx K..naCC OB pt3De!IKCL B npMJlo:w:eHlU! MU npKnC1lc1.I 06

pa'rHbI€ K nO,ltc'taHOBKa .. 5 It D II L03 1040JQibfe KOhlOO 3t1LILnt IIX M APyrMx 

nO,IJ.CTatfOBOK (7-J01 . 1o IJ,C TaHOBfUi P Y. J AaPHO LtCnOllb3J")TCft U lIHTC

peType, ?O,C"l'BHOMKa S MA tl ACTHoro Dt»!50pe fl8poMeTllCl(l ISloUI8 npn OeLl,eH8 

6 pa601'e 8 • TaM .C 6wB. c~e.lIaHa nOIlW'1'Kll pBc npaC'I'paHwrb :I'ty OOllCTO

KOSKY tin 60nee II'ttPOK Iot '\ Kll8 CC napaMeTpoB C nOMOUI:W> npeolSpaJOa8HUn 

LoKJtyllAa" 	 ABTOPY YAMOCb pacnpOCTpatIlI.~ ~e H8 napow.,.p" . OTO""" DI\He 

no,[tCTaH08KC (-"'I), tiD rtpn 3TOM nonyquJlocb oeC"bhla rpoM031Vl'QC IUlpa&etD'le 
lI)IfII 5 . rbllCT8!10EiKB "'D nPH90D,ltTCA l3r.epeoo. 

YCT8.H08~M C8Jl3b MeMn,y pem;eHl1ftMl! ypsStfe Htlln PJ H Ps . :.; BLl

palltemm (:) 6Y)J.eM CtH11'STb ~ petlleHltCM PJ no :c , a tcJ;; pc'Jle-

HHeM Ps no!'fZ ) . ,bao6HO np(:llLI,J~Ct"YI UbI fill nep60M lJElre 110 '1yt'ACM , 

I.lTO ¢YUKL"MfI r!T B 3TOM eJJy"'s~ MOlfOe'r (fWTl. '7'()J[ltl(Q r IICrt.Vl1IIlcrc: nI1PV.J : 

G0 (fW(f(Z)IJJ - 1) C,(1)
J('IJ1.1)=C(1) 	 ,

) '..J'I.I7{'f(ZJIJJ+1 

Y(l)= exp(Cj Jc;~(:)z)' C const ,J 

C/l),C,fl) -	 npoHJElOltbHI:le ifl,YHKHHIoL I IOAC1'aB~B Tone-pI. "ro Dl~-,;elfi-'le 0 
yp80l-lelllie 	 P.3 ill PllCCMOTpee tl'teKbl, CI),O.SPt:aJ.UI1€ r1tIi~JMl:'r ru, MU IlFOiXOn.V.... 

K YTsepQ.eHWQ. 

TeopeM8 3. Leo nOltCTDHOBKif fM.n,a (:l, 1[E::'!.--'cl8l'Il~~'H: t jooC' ~ U!n Ps 
o pe'ueHHSi 	 P CDO,Afl1'ClI" C yqeToM Ilpeo6pa308aHH~ onMCQlUtLlX B TCOpet.W.X J 
I " 2, K nOACT8HO BKe 

T: '/;fs(Zll, ) ·~'1V;(Z/fJ) =&s-m1.! ) -/ ) ([1\ 

..; lLH.( I 7, ) + i 

~ ,.q ( J..=-r,/~ J 
y = ~rq - ..... J = P3= O./y " 

t " 	 J d'J = - 'G/ S 
liS" 	 $', = .rd.! 

b J1pWI0W;CU"HH Io{f-j np~IBeJte'-l 1I0"CT8.Hrl8a;:., . r'> ,1f)'tl::t(lMI."C 1-1 3 T c no
MOtq ,,11 llon,crElHODOK (J.--.ul I~ ( '/ - !C l. Ion,CTaHOBKa. ne~D(}~_'ln JkttJ ~~ ""~1 

P, e peUleH~IR Ps (06pnlJ1IlA ,. JT()~C"a!I()Df\l'o T ~ UMeeT hll ~ 

T~ 'ILJ, ( l /J . ) - UJ;.(ZIJ.) =~W; (z ll-,) + 1 ) ~ r"w. (zl ,I,l - f 

-1.S=O1- = {p~~ -J..J ] ._ 13; = 0 
j

. 
j 	 r, J,= 

( 
'f s=-'I,j.J 

Ii3 -- - 4J '" 	 0, = -80J 

Olla rrpi-fBO.Q,ltnDCb Ii pa60Te /o/ . 
B pa6o']l~ AO.'lUDUlI8 K ~Kac.~/IO, 0 IISC'rHOCTI4 , CihllJO ·tpO Bt ~ !l" I{(\ 

i'naccwl~tKanM.A Dcex 83muUlO Ol\H03U81I1illX "ol.,letl:tillX nveof'J pBaoarut nil , CBR-

3 bLB9.lOOUtX p8.311U4Hble pemCHHIl ypaBHeH1fl1 Tl4na . 1ctt.lJe ne. 1•.1re6pfnf\If'CKI1~ 
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npeo 6 pa30aamHI . rTPHSe.n,CHHI:IC D 3TOM p83.n,e.ne . CCTeCT8~HhlM 06poaOM 

o606~lOt 3'rLt pe3Y'lbTaf'Y . 

2 . PaUlWHdJlbln.:e per!leHI4R AltA 'I"OOTbCrO YD8nllclfiol R fleHJIeBO 

.3 3TIJM pA3f\C1e MN BOCfT01 lJ3yelolcn npe0 6p8300UmU1J.l}t, OrlHCllHl !l>IWt 

8 ncpnOM ra:jAC 1~. ~ rrpeorJpS30DlHmeu ~'K"YHJ\ll (j][,) C 1'eN, Q,.o6u ~OKa-
38Tb Y1'01iHeHHY11 TeopeiO Q [W:;10HMbJUlX ~iitJllt P,3 . fI~ yxe npH

BO.D,H.JIQCb ti ilHTepaType -1Oi'. Ho B pa6cyre l lC ltOJlb3Yf"'l'CJl rpo'.t03..Q,K8H 

Henp~ee.:.J,(;HMa q lnpMYl'la , "'''0 C.YUI.eCTUeHHO 3-8TpyJVifTe1' et: ~1t'nonb3a8w·me. 
n pa60't't."/! iJ/ Y~8301l Me'!'OIl, nO'ly\.letll1R 1[ !lUI )'teDHeHlI/J fitfUl lIef{lleBe , 

·n ooD,l1'T'cJl II &b1!.lft*eltltc .B,"I'U1 :-n.', AJlH YI¥lBIi(''f1HH P'] . ilor ICOl1bKY D aTOn 

lJQ!Jore COQcpllnrl'cn tlcCblolO 60nbllJoe KOllll liCCTDO omlCOK n (HICqQTOf( , Mbi 

:lJIUlJ."J.D>Uo'I T01..lHyn fJoPMYIIY IVtfl IL. 
ToopeMa 4. lye1b ?'<y'(:c lh) - rooeH"" YflIl""e"H" P, 1lP" O',S, ,,O, 

TOrI\Q 

, !b:- )J,; (12). r. ( .2 +:'L+ ar . , 
'W,("f/J,J=(fi'lJ; (1 + ~(-w. lur, + /ifw; + Hi/w; )-1- k 

rAe W; = Wi (Z/JJ 
Gy.ne-r Trllf'Ke pe"UemH.~'" ' ·I:.IfIBltf'lIlHT P3 c nOplDlleTpBM.! I .. 

df- = - (2 + ~ ) vrt . 
J J; t: 0 , ( 1:J) 

/J = - (.z .. ~) I-",/'.· ) J: = £r.:
( if -:;r,r

• f. 
ee!lu J: = 0 > TO HODoe P'f'IIPHUC CTpmt1Cn no ("Jlf:l.f\.YllRtet', (ll1pMync ; 

, " ( ; 41..
ZtJf ( Z I f., J= (Z W. - (1 + /-;;) a;; +.lI-&:~/'lU;.1 , 
r~p1 :)TQM napll"!l T )::bI OU"t"(J'l'" 11\' It 15;. 

ol. f = 1-6"; A = d., (2 + Fl;- ) , 
I ~ ~ ) 

d{ = 0 bi = - ,,}. 

Cernt n9!~1MI'-:'t~1 cL; ,jJ. ,1'" ~ bi 'PaKOBbi. '-'TO nufi(),IflM '1I ',t(q l\ n" pelt 
"KOpH.RMl1 n. ..;::i; "fQ1Ult: AO~: ICTbC~ BUI1flJltI(,"l mll p" 1:w~r 1'11U 
2 "f f3J?:i;: T r:L,//F:' =- 0 I '1'0 B UMC'PT tJf\UNL'1l':11o'11 'T]> \o1I'f"'CKOC' 

ceMe '1CTI\O pcmCHM 1 , O(.J..ruIiIi~CC n HO'lb 3Hl=Uil'"STf'lb B ~~11"'Y1' (!!"ll . 
~'l.'1R ero fiOCTpot JlHF •.eo:t",. l5~b nn- npe-omC'My HClt fl'J,30 11BJUI f!t'PMY!'IA (I:"' . 
Ho {" qpyr m .. Bblrinpru.1 3H8KO[l 11I'Jo(;'n, KOpoiRMH ..;r:' ~t ( - I"',. 

C1:oP'I)'1f1PYU( Tenepb YTOtlHeHHy~ 'reoreMY 0 ].:hl .I OIla.'lbH)JX PO!H.!JlH1! X 

~ . b pa~OTt!8/ tSU!tO YK8JaHO, npL\ )(BIH1. X 3 H8 l.jeHI1A X L./Ipt\MieT})()8 

6 

YPSfJHeHHe 8 " Nee"!' paUKOHa...'lbH~e pe1IeHL!p , ~n.eC b MbI YKR.lICM KBY. Hjl1'b 

HX noc-rpoeHH..P. , TaK M HX KOJII11.{eCTBO ALtA ~:rr1";{cw ponrutHoro Ha6opo n811c. 

MeTpo8. 

7 eoPeM8 ~ . 'I"peTbe YPfHIHe tw.e IlCfUoee ( P.J ) HMee't p8UMOH8..'JlIlII.le 

pmIeHHfl TOJIbKO " PH rb =1" 0 Yo BUnOAHCHHK XOTn Gill D.fJ,IiOrO H3 ycnoFu ; 

~ + ~ = lrn, (111 

" J.. L - I, (l~··1
ff - 7 m.7F 

Bee pauilfOHaJlbHllO ptiIleHlt R 8 nOJlY1l8ll'1'C fl ilfTf:p81 I LtHMII c rnllotOQ!,t'L n, 
H3 rTOC'I'O:RtlHI:lX 

1.V,(z IJ)= ·r-re.xp (iff! ) ) }{= O,f,2 .3 ( 1'/) 

flarIfD'XI'I XCR PCWCHHIIW1 A npH otH+!3 /F ; o. ( ;0) 

,il;rn 4HKC ltpol1l1tfHOrO I-IR(.iOpn I18p8MCTpOD B ..'MeeT lH!TlJrw: D81'~10HOUHIIX 
PC!UClI1rIJ;, e CI'I1! OAItOBpEMP.HHI1 orin yC' tt~H.mA (J \ tn·lTl( IIttt.IfU , It .tt~ 1;B".I!U 

. \H.8J(bl"lblX p eaCH,tA , CCnH 8Ynl'IIItCli O T O'll>KO OD;HO l13 YCJlODHn f~j ~, 

lloKaJOTenb r • • o . "OAOTfl ""MpR~ 'lJ( :c( ' J= L..- Q . Z'r J - O. " A 
III nonytn1 M, qTO DN" crt) t(rj~1'rLif'i4eff,!"bI O'lrcll~'1RT'T('n OO,'IQ:1!IOHttO !1n napo 
-"' eTpeM Yp6BHeHIHf J 11 Ko~t{Jnll ' MCliT V Q" . lia 0 , IoIIl '1O'tV1181 M 

ypeRH"'Hl1U {a ; + 0=0, 
KOTOflOe ~ ).( /lj. l' IJ I:'THplJ HOpIiR . J.l.1I IUIlF. M 11Q.J IIOHAJtt..IfLlC pemt: HMA , A Jl.1" IlII X 

3 T OT p flIJ. t1yaer OIl,ltOSpeMPHHO TJ OrJOWH3pmM pa3:10~('H L: L:M . Cnvn.o~aTCrtf,fIO , 

np H l~iKC Il J lQbtnurux nnraMer. QX p~ Ht~ !<M)lI(CT ~Ml Tf, r}O'lec l!L"'1'hlj'"HJK 

fl8JtHOt~n llbHUX P(f'IJf'H I111 . C APYI'OJ1 (,lopmu' , 1:("111 ypaBlH.;tlI'IC ~loII t..i~T plW.lO

HMbllOO p6lleHlIl' W. (;1 / , .. ) , "0 " '.YHK" II; 7JJ( ( z IJ.J~ -1J:r-zll.) 
l'Iylt.eT P8"l10HfL'lbHHP r'6[feHI1~M P.J npH ,..~X KC :;aUIttc'HIHtX ilri JDI<CCTpoD 

Ji. inpl~ j'D'¢() :JTCI p83Hb1C J*.1D1"f 1\~ ,\ . TRImM lJ~r;c,:lOM . ~t'l~ PJ npH 

1<8KKX-TO ."3l-itt"f'H~hIX I18I'tl Mt....f l~ t P m.1 pt-T PHII~tOlr''1r.tfblf-'" pUlIu m fl, TO It.lL' flO 
6

Mel·le e AByX il ilL (to 'lei: tlt!TWI I X . b pafHJ'I't./ CUl·fl·: !lOKR.3D!fL , tIT() lJ,.."J" 


CytllCC'l'BODllIH1n 1'tl'liOH8'1l>ftblX IlI.:·tll:tfl, 1"" t1 yyctl,Ht.1u.m ~ Hl:nOXr'ItHMt) I~ 


D,OCT8rOl.!HC ilWIOJmOiWti j't*u ~ (Jll'''U''1 In ,)'fI1IJl<.t :i r 1,,\ , 'CI\,t &WUH1 

HeHO r.epno(> yC1JIiI'iH!, T O 1Tn :lH81"" , \ :T I, PJ 1111' "'1 I,P" 'mtfHIJX ~Hti;'.n· -
1!\1RX nepaMerpOfl 11.88 f18n' OHAllbHm- r" 'If'H~l l1 r ...u....ilMJiTOTUICl:.Ml! 


1.J1'7z) -z:=;: t :1- Y/1 • , KO {If'Ht. l.neCb B pH(11"!\~"ll eCK~R) . r.l"."'fH RUrKIJI-


HeBO 87 0poe yC .'I11 rd1l ' ,TO 8 C' !tNnTUTlUu' pzlll1tlHJl/aHl.o1X pelle-Hit" 1 UTnCtlll'l1" 

11l11X 3TH", n8r.a"1f.:r~1~1"' , 1U,ICIlT fm.u, W" J,I((:O ~-:-:: '!:. " f!C7/;:: . 
068 .v C"'lonWf; (JI , Mf..:. r y" GliTb 8WIIO!IH(;IW I1L'Jil· , ('('lfit rZ 11 jJ - Itt " IIUf' 
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-oL -P 	 r-
d- = ;'1" ' f3 = ;:r (2.:tfJ(i7fJ1) , ~ =o. f); eCR" "" , /3 - llenG1lW, 

HC\leTH!...:e ~lJi.t KOMnlieKCHUe , TO OHH 38eell.0lo10 MorYT y .n,OBlieTBopRTb 1'OJIbKO 

O)\lIOMj' ":'} YC.I'fOBHrt ( ii: l , 11 w.l:l no.l[ftUtM '1'Oll b;cO ABa ptllliol OllllJIbHHX pemeHHft. 

Ej 1'0" c~ae . eC'114 I Z /..::.. IIIJ • TO ABa pemeHMR BymlCIlDaDTCR Cp83 Y ; 

:ll'O 6y !J.YT ABe KOHCTllHTU, pB8HblS '1H60 r yJ- ~. npj.1 ~,.....- -$ , ,mH'io 
+.,ry-> ~ 
- l1'-,. niT"',:{ -== f3 1 ec.'fl1 «. =;9 = 0 1 TO Eec qeTUpe prueHH1I -
nOC1"ORKJfUE ( l n. ,:,nA n0"Y~etmR JJeWMOHM bttblX pe:Il eH,K~ nPH K8":HX- fm60 

3Ha1.{eHKRX napEl-"'eTJ)Os . YllOB10 T BOpm:i:I,HX YCJIOBnlJ (!61) It ( M .gc I62), w 
uoc l ~n.oaa,.eflhHO npHIACIU1W ilL K :1:..y'-£' H (11.Iut ) K ±t: f -.£' .

I' ... 
.fp11 ~TOW aCl-u.tTlTOTUKn HOAOI'O pWleHl1H 6Y-Ae'r lt82lD,Jii't [l8 a OTllHtt8T bC fl OT 

npl::;!:~H I)("1 HS ff , ,]' .e . uJ.: (z) .. y ...!!i"7MHOXWrCJlb 	 _, '/ . z -.... ,.... 

uJ; (Z) .......--~ = r-lL . llan.bI~ pa3 "pl< npHMetieHlm 


,.. ~- coo r~ I( 
J 3HOKIII nepCfl KOPII"'''1t 8 nlip3~Hl1m: ( IZ . 13) MH WOJth4 lUI:SKPRTb npoM3 

DOII.bHO . HO CO('I'I8COBaHHO M~ eo6o~ . 

3nNC1'KM. I "r o YCJl08HC (Jul He tI\U{CHPYCT a6CO'TD-l'HOrO J Hll'l.leliHn 

'1 ftPAPAe'TPO B d... II fd;: • IJ03'1'OWY " pH ~CnOJb308aHHM 'U S K84ecTse 

U('XOJlllliX M p 8 We1'pon npaK1'~qeC :(}1 y~o6Hee '5pa'l' b n.ap8lAC:TpLi ct..: ill /3.: t 
61H31me 'i Hy"&HWd HOM . llanpliwcp , eCiH HymtO nO'l~K'l'b pB.NfOH8.lfbHOe 

peillett.le rTpi" nap9MeTP3X J: YI ~ • TO '1ymue 1l3J{Tb ;;:; = z2..- L 
(rt~")o. COO1' B9'tC"tUeHH O, Z = J:. 	 ;. 1£ ) , TOf'.n,8 aa ( a llH COO'1' n. 
n ec't' aeliHO , m ) \t TeplJnt ~ MbI ~3 lJ.JC'l'Ot{lIH:LIx C17) nOll}''fHM pallMoHaJJbHble 

pcmOIU!fl , ytlO[l1e?noprroql:e J'CJ[OB~l'!l ( ! .-, 1) Ll~t60 111,2,) . 
GTM('''F'~ M , QTO ol'j([1a~ ItopMYlO 11,1, gj°H:OHal1 bHblX pemeH;t" DHi\D 

'i1JtE)= ~ 110 IJY4eHG. B pa6ol'e t . {yc 10B I1R { h ) np~ ")'1'0'" DillnO;'l-
N: + C 

HCUbI r m ,n= 0, :1" i' . 

. lpflaen;rul 'ploIMepbl J.1 C nn '1 b30~H\1'R '}'rnl'l 1'eoper.w . 

iyCTb d.{ = I{ ,,8{ = 0 ,Ii =1 , 0;. = - i , Top.~a y p. ~o","n rYlile cT 
BOBAr t> -1 panlOJ1.B r'l hHIl,( pecleliYl A . lDCTpoV..., ~~X. 303bMeM peLIICtlHR 

'lJJ;.(2) = ±.1 npn rii.=-2, fj .: =l ,r. ;;: -G','= 1 }1 c nOMO~bl'l D!lI"lIucpa THoro 

!1pIlM€Hetnu ' 	 ii: 110'ylH~~'. ' ITt) V. (. l /Z 17)= .l. Z :t 1 ~ -rrtl ~~ ('If1tJC't IUC 
"I 10 1/'"1 :!:2Z +3 

IoItJ'IHO n\l'y~~1 No ,I 3 8 r~[I.~ wrepm' II~I . eClln BJflTh 01.. .='1 . /3 , - -'1 . 
i', = - 0, = i ) . 3armt )1 )~t.I,'1 j,l w7'frz}= :t i Ip~' do;:eII p ~ = - 2, 
., = - t"i = 1 u "(.4C'l e ~P1Mf:'H'-tn1n d 'lpHXOnv.,. Yo W. sA(.z IJ~). i .ti. 2r./ 

!
J.,=q } ~ ~U2+3 

np:.-t -rex ICe ntl.palo4e-l'paX 1-1= /J(. '= 0 . :£ ' Il J., - 2 .~~ =- - 6
• r, = -~ = 1 

d&;;:; -iii = 1 . TU n tCfl e iI,Q,ItOtCp.JTHONJ npHweHetnul ~. K fU;fz)= t..1 C 

<i1=-jJ ' ='1 , /~- =-lil=1 nOo'Y'.ae. l\B& pe~"""" W; ',2.(Z/J,)-:'::+~ , 
",,"s W;(z)=t:i ,d..,=/3,-= -2 ,J',=-d.:= 1 , \1 npl1 Meml B. ~bB..'~U.bI 

U: , nOJIYlla e :.l etl.\e Q,OB PWelllhf 

~ 

-W-;"(l '1 )= { .< l '" i)((:,: Zz 	-~ tZi.L " p, " 1..J-6.t."I f ( t.2d!. "'3)((:': 21. .. ,)' - Q;J , 1.I ( 1". ~ 1 
If, ~- I 

3. 06 D.'r~6p.ml.J~cml y. flt:'J·:'HI!)~X n:,t!'Tb~ro )'J'BlllteH.liI It:U'ILiR, 

3 pn6o'!'c/ ~I 11.no nOA.a:mHrJ I 4T y~,alJit'-f<llH: 11 ,.,.... H. l' ,:'11 "t 

aOlrc6paH't~CK"l! PCCt.:HLltl UII;Vl V (2 )"=- R(~) -.. 'IL..t:O , d~ 111 m~ M) 1111 !frJ 

O,nHO ~3 YCIfOBH'1 HS flapaaol{,:1'pl:1 Yfl'l DHC1fUA 

( . l~(= 0 , ci.,J /. 0 IL = Zrt
ff ' 

/"; 0 /V 0/= 0 {r 
"-, '" 2 III 

' 
:. 

l!poMC "%'oro • .IP!IKI.n..l 'I)(' ~ ucuepuot. t\OK8:ta1'e'TbCTIlQ -rorv , 1'1'0 beL: it,'!fe(i 

pa"qeCK"e ~""lIc""n PJ "'''''''' "";], 'W""(Z) ; R (f"Ji ' ) , elle R - ,iC""" 
pnl'KOHaJlbll8R ®,){KII1Hl C"lJOCI'O ftPl '!MoJH'I'Q . I; M , r 'I' til.!'rl.> fl'J(·'t'J.lU I..'''i U .13 

Ilpoc"rn'1:orro pC-UCHLtR 3/L,Z 
. (Z )=V-'£" ) p = r =o , ... f*o , I ' f ', 

B ~roM P83Il,MO f,fU npl1DCQ,C'W T()luty·' TeopeMY 01 a1rcr ~ p.l ilr · "'C,"iI .c pt:OtHHll X 
P, 

TeopeMll I.: . Bee 0 IJC'e6paI\1lf:CKHe pe:JeH,1I1 ~ dQlJjt·18IOTCII C rln Un ,Ubl"! 

npeOOpa30B8Hi-1f1 lnK'lyua.n (! 'j.: ) "" IIOJI,C"faHObOr< J ~f a, ':.I , ... ~ J i13 y~tl 
H).'lJl (:'1 ) • .J..1n KalU\oro l~l KCMPOfj8.HHOr"O HaGo..,a rJ. l ,q l.lel'fQ8 , YJ1.0EL'It."TPfJPRJO

q HX YC'IOBHRM (ill Kif" (."~ )J CY:IteCTBye-r POOHO ·r l-'11 U'IrC'; fI8Ktt (;CKHX peL:lfJ 

""" , "p"~eM Bce 0"" IIMO'IT B"A" 1.tY(Z ) ~'Ll lj R. ('CIj Z), r ~o 1rW 
(BErTe. KOPHfl fJH.CHpo»O"HDR IlpOH3 00.1 bHO ) , '( ~ e,xp (.1. Ji i /(/ 3) ; 

J1 = 0, ",2 ; R - MSKOR pDI'H f' lia :'I Mill R ,f!yI!K l ;UI f"uoero apr ,)'MeHTD.. 

JOK838TeIfbCTBO . a3YI'11 [J .'t0lJilHOBC -;oe J"\E.I3 IHl'CliHD ?J.J' (.L) B Ily 1el'l.1(.? 
KQHel{ tfO~ TOUKe It O'ocKOHeYHQC1'YI , WU Bi1D,HM, liTO t:Cl't J' i" '/';O. ypa a
HOIH16 PJ MQ.fiCT IiMM'b 'PO.'JbKO pal'KOftC1.!lbHt.:e po:"'IJE:JUtn. ~[; i1 r li ==0 Yf<88

Helme o.onVCK{hlT ., ll'tre... pOHueCKHC paDettHR, I"'p lt'le w 'iJJ(z) _ _oJ/ _ J.~ .
• L ~ ... r · (O( 

ClIe.nacM a P, ( r ~ 0 \ ,""....y It)"{L) = Y71 (:I) , ')" - flJ , 'rul 'na 'I'" 
!flyUK1'"H lr'(j I rlo1yu llM Ylltt fIJ....HIU~ 

(t;;;}lIr/r = If ("- Id y) -/.JiYI ) + l 'dJ) . 

* } 	 MO.M.UQ ~"'B~PQaTb , IfrO Ifoooe o.,'tre<)~oB"I.lUCi·{(Je I f:"rUHHW PJ 1Il."'(rr 6U.a. 

'l/t(:z) ~ ,{;" -11/ rc ((:"/1 ' ) , r/le!l ~ ff 1"'p"Hb 'I'"':,Mp.-r,,' '' "K"" . 
't = e.z:p ( J. J1 1 J<. /J ).H ~ o" • .t . Ode :3Tl1 J!HHlCit CUBn.lJ.J'lHHO '1 ;C!l ;l Hn.II'~Hl'Htl~ 

**B "YJle no j>Il:<Jl0.,(9HU9 OYJle~ .1O"",'OUC""." J"t q W'(t'.(cJle n' ",,,oe '''IC~O . 

~ 

http:fl'J(�'t'J.lU
http:nOo'Y'.ae
http:peillett.le


i,yu,eM I1CKaTb a.rl.re6pa ~i(WCK~C pe::DeHHH ~TOrO ypaBH C1U1f1. ~b}"\le1-U1.e nopa

H08CKUX pa.3J[OJt{OHlttt ?rly) B KOH04l(Ort TQllKe , IiYJIe l-I. 6eCKOHOQHO CTI1 

ltOCT , I.,lTO, e C_1ILo! 7Y(r) a.'JPe6paKl.lecR8.A $YHKl'M:Rt TO OHa C HCO(;i XO.Il11 MOCTblO 

PB1TMOfiaJlbHan ~l)'HKI'K:R !I . Bee nYJU1 ?r(f) nopOOT'O nopS!D,Ka , nOJHoCa 

B'I'oporo nOp n,ItKa j eCJut TO..1bKO 'i)'JJb H!l.H no'noc He IIe.H"I' B 'fO\lKe 1 = 0 
2rft;) 3a£HlC}{'I" ,.OJIbKO OT y2 ~l r1tA CC"l' p8aJloJltetMe B 6eC}(OKO"'HOCT~. ~ 
'-( ) - ?J + Zr,. +.lei + ?_J _ fJ 7J:: ---' ''' '( 22)
"!J~""v. y" vo/ """'--1:' .2.-J,,[~ 

rAe ace KO~I'HeH'I'b1 'lY~K O,!l..H03»at.fHO onpen,enmrrcH no V': n napaJ""~T

p!l" J ypaBHe-Ul.ff P" . CYMMHpY:R BhDlleCKa381UiOQ. MH nOJ!3"lseM, '4'1'0 
2. .. - P/o 

f n "(jI"+C2,)

1.J'(J} = Yo Y '; ' --,;--) p=O,-Z.


(I(V' +8,)

• =1 

ObruMCJ1HM renepb ,1H'T'OrpalI JI~ no ,[t'}CT8'1'O'UlfO 60fJbmorq KOH1'YPY. 

DxnllTbl6amteMjl I5C(1 [JOllilC8 1l)'t-IKlUn, V---frV) . TOI';Ilfi nO'ly'mM , ~TO ilapa 

MeTpt.t ypaDIiCtfH~ P I\OJ1JtHbI y,uOQ.lICTBOPjlTb YCJl08H'K) (1) ) , ilP080,4fi aH8 J 

lIorw·u"l.IC pBcc t.&:>'TpetHlfl npH r;= O. )'(}J npHXOIl,HM K y cnOBHtl (20). 

181nuol 06pa.oOM . yp8SH13Hi1C PJ MO:«e1' l1 r.4eTb 81reOpaIollQOCKI1E! pet:JeH"' fl 

( He flBnRKX:f,teCR pm'HOHfPTbHb),C)1) TOllbKO rtplt BUn01(HeHlU, OAnoro 1-!3 yc~,o

~H tI. (::'l W{~ (20) , I~ OHI\ IoIMCtoT 9H,Il 7112 fj'J..) , ItpoMe TOro ,D,J!R q:n11~ 
CIo4 POBSHHOI'O Ha60pn ! top3.Me TJxH!J I1 X HQ Gonae Tpex, T.eK K8K yp&a1-leHH~ 

2>-:3= - '!/'o:<:. i-:MCC1' Tpill pElUeHHR . IyCTb napaMe-rpu YAOBneTBOPRtl'I' PJ 
YCJlOD1HI M (J l) . &1:: Wlre-6paKQCCKHC pelDeHYlR. Y.o.OBlleTBOpRlllEIl'lO YClJOBKJrIoll 

(nl, " " nO"Y"H" ,<: , ~o eT el'.J1erO pe~"'HR W',; (Z ) , ( 2[) , .'\n- OTOro 

BOCnOJlb~ycII.CR" Ii {I'l, l ~l . J::Cm·, 11,0 "P"JoWHet!;U; 'Ii.> nspaP4t1Tpioi ponetM.R 

W , (~ J1,) y~oRJIeTBOp"," ye,aBl,"" (1'1 e n, = n , TO noe,. np"

MCHeHI1R .il nnpa,..\:lTpLI Honoro pemeH~~ -u..r~ (2 IJI ) 6yJtYT y.o,o8JIeT8o 

p.FtTb 'yCtt051>1 A'M (:':1) c n.=:;:!: (1'2. +1) , ~tc X:O ll,HOe pecteHHC We> (Z) 

Y~On'le l' DOpAeT 31W-4 YCJlOBt1fiM C IZ = 0 • n O:)TON)', npH ME!Hflft I( iteM)' 

MHoroKpr!1'HO Ii" Mbi M01(eM nq 'lylmTb 1t.n1~e<Spi ~1~ CC1(OC pc'JI01 IHl' .Q)In P, c 

n9pru.!{\'rptu.m . Y.lloa.rre1'BOpf;n'J:lI ~·tl\1 (!" C 1 1 ~6b1M n . 
loKlll'IH.?!oI TelU:~r" , wn G (!..),! . ) coxpaH~e..,. lH1fl pewtHAR. . iyC"f'b 

"" "Mee" pemoH"c ."qa Wi (2) = :t 12 (fl ' ) . • ~e y = ff R. 
palHtOllBnblfRA $,YHKI'Hn C'BI)~rn a prYI-IQjl'B . .10" 'Ie np~Wilt-H~1J1 ,G ":J ~ no lIy-
4tH~M rcmj]H~e mt n,a 

7JJ. (z) =z ( yZ 5-1(L1r=fI' - (1 + 3_IZ.JR (1 ') +.J: I-"""if;') = 
~ y ;;~'R'(y2) 

= 11 ii.(1') , 

II' 

T . e . BHU, COXpB1UleTCfl. nOCK OJrb KY Ha4 &llbHOe peITeHHe ~ (2) ItMCC'J' Ta

KO_ ••A W. (2) = !J 12 fy'), rna R (!fl.) - WnJ'lC , TO noe'. MHOI'O 

KpB'T'UOrO npHMeHeHilR ~ t.\U nOJIyta'l1M pelueHHe 'J'orQ ~.e rnuta . Tax MbI lI. 'tA 

JW6or o Hs60pa mpfiMeTpoB , Y,D.081iCTOOP"l0I\l-I X YC,1I0iUHIM (1:: ) . /.(tilIle!l. nocl' 

POi1'1'b pemeHKe BH,1J,8 1J R. ('14) , l1c nollb3y n T~ ll eph UpOO6pa.3DBMIHn P 
H Q , ( 3, 4) ,c p =- 't E: e.xp (iJ1K)~ 1(=O> 1~MLl I1:1 DAHOrO a rars6pa'lllCClfOr 

pemeHM n()JJY'«leM 'I'Jl" pe~eH>IJ! . BHD,a f".y,e (f"' f/'-) , rno 
'l:=e.xp O.. Y/. i K/:J } , j( . 0, i, 2, 

3rro n.,e:1.Ci'BiiTeJlbHO p83J1J.t:tlHhle peIJJeHHfI: . Ta l{ fUlK lit.llen"l' p.83HYO BC:'ltA n 

TOTHKY 

1.t}(Z) = 'i:~y R (r:y') 2- ;;~ <t';!-fl', 
qTO Henocpe,.!l,CTBeHltO C-T(e.n,yeT n3 ( 22) , . IyCTb Tcnepb rtapat.(e'rJ)bl I ypas 

HeHH.Ft P3 YD.O.8.1JeTBOpflID'l' YCIlODM..RM ' 20 ) . Po:.n..101CM ci~::::I f3 ,$. = d.. , 

1'1 := 0 , bof =-tf ' ltl'l n flapOt.4(.t'l'poB lot 6Y.I\eT 8ImO.1Hc"lIo Tene-pb yc,'\o 

'BMe (D) c n = nl • iioCTPOW" 8.'Jre6paHuCCKoe pewCHl1e 'l.V1 (~ ) 1l,1Ji 

:JTHX nep8J.ileTpo8, nj;~1101WH1 8 I{ Helol)' nOIJ,C1'81~OB!Ut J Ii Q C lj- = - f, Mi.l 

"O~Y"". !Wre6peH'leCKOe peIJOH)<O W (2/! ) = - ('hf., ( Z IJ,J) - { qJlR ypo B
HeHj1F1 ~ c ~CXO.n,HHMH nSp8MC'J'plUIlIi ' , Tal(\~M 06poaOM , n,DCT8.TO~liO 
nocrpoWl'h cep~m llJl.re6po.ut{ecKH X pewefHfii AlIA P; C napn tJ.C'J'Jl8 t1.H, yqOB 

lteT80pR1ll1(I~ MLII yelloRHR", (: -: l . C nOMOlltlJll "lOO,CTBHOBKl1 :; a p.t'b/ rie:1 TPY.IJ,8 

l!M.yqHld Bee l'.3.JIT'eOpanl{eCJt!lC peru&IlWl ~ . rIpl! a:: d':Oanre6paUl!eCKl1X pe
llIO~U!.A. BeT; JlelicTB~a.n.HO , J~CllOJlb:JYll UO.c.c T~~OBKY So-1", MH J1PlfXOllKM :\ P3 
C <i..~ =fjl =O, y,. , "'" ;i o. Ero pal.1lIOH8.l[b1ruMl1 p""el!lulMI! dy1JYT T""bRO 0 '1). 

JI..8'tOPW 6 IJDrOD,ap~T J' . f' ,loiTc a 3 8 '1'0 , 141'0 011 Q(1 p !1ty.It HX BHH.MaHHe H6 

3 T)' TeM)' . B.l . ,,:.o'rDCoEBB 3 a nOeTOftHHO":' DfIl!!l.lltfl1t' ~ I'\wrupec K r..o1o'l'C Ii 

0, r , ,!aX8HbXOPS 311 no1,Jtep;w.I<Y , 

T-tlO:" •,

I. ~ae.l\e).l 1l0 n,CT9H OlHUI , HcpenoJVtut~(! pe"1CH~R p, lijlyr • APyra , 
H"O'l'OptllC nolyvalCr1'Cn i\OMn03Ul' l1ci' OCHQBHI:IX nr).n(~TaHOBO ' ( ( ] -I) ), (J(.paTHl:fe 

K OCHOBHbtM n,e'1CTDJIT,T c.nelJ,Yfll.Qy."l o()Pf:l3(' tL IiOACTW:lOBKa :;-1 no1C'f'BYt.-1' 

'I'll}( p.:e , J(.a.I< 11.7 P-1 Q-f ne~C1'liYIOT BH8'10r'"HUHO P , Q C 309 

/.1 1;:110 ', p , q.. til! p.', q,-1 , :OPMflflbltOe 06pfl!l.tf'H.'C Il fJ [J,~T8HonK ~ S 
np'IHlOJ\'A1' H8C K 

.s~1: 1.t.7JZ If.) - 'ltV';; IfrJ= ±{W,JZ'/!..J , 

ld. } {4=O J
Yi = t~o ----+ I( = 1:~f',," . 
5, -0 Di - Zft, 

II 
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l' K fT1l'CC'fi'l 3!l,eCb !:.bnl[OIlO 7tH£: lIOII,C'TaHI)UIiU, 'ra~ 1(8K I....:>..KHO 8~npaTb 

11';Jo.- B'-~l'&b h 1"i ~:~Ii. IlSpA:.!C1'pW np., '1TOM OCTBHy'l'Cft 11eH3MC:!lHWU::. ~mGl1eM 

T~blla '{or.I'411"1l1 loW :-\1'W< 'IOll,CT8HOOO':. 

PO = Q P , ;; P= PJ , S~f;; = J S~-1, 


J Q = O-'P , SP =p\S. P .5~' = S~ ' p', 

S Q = 0 ',5 . S)~ ;;J, Q .5;' = S~ ' Q' 


. ICI: ltd' !IX , Wr(1 coC"raOUrb 110'lH;" T.'15,.1I)' BCelC B\)3M\)l5.HUX a'fre6pa~

I. ,t'nt.": • ttc'rllll')L .Ii, P :JlUBll,\f!M. IIlH'ICSO'll;1C UH'repeCI[~, H3 HHY. . J 

.. PQ 1.JYJZI,O - Wi (Z/J,) = 1- M (p z If, ), 

ot; I [J.1 = ,,-, P/q, }
y. " 8, __ r " ~~ = 13. P~ . 

!" , { J' J r ( ,. ~ r, p' / q; 
t, 5i = It p'Ij,' 

r-	 - , 
r" .\ {O '10 , n '.," ">ftc" """'L p= e.xp (,·JlK/z)(- 5;r..J V, 
I} = Y-f exp ( iJi /(/2 ) , I(: <>, t,J., J 'KO,"'" In..,C .. ~J>"'I"e~"UeelOle) 

i~ .nJ:' '1TII C :l':>~I' tb'l '11')1 noo,CTilKOlJ;rn \( ypaaHeHff."l P,j C npoHDe,q,elttibiMi1 

caF'H.1erl""" J:= ~yq: ,i= Ii" t.rpCi""'J, K : O. ( .?= i-	 . r-r. 
&' = - -{ K: ilTOllOe ~llC1'O IICtiO 1b3ycrrcn II IlHTcpaType . 

; . J P Q: W. (XIJ;--- tV; (l l ff) = (q. uHpl lpr: 

I ~)' ["-1= -,8'P'? J! . = ~: ----.. X·" h = - d, P/f/. .'	 I', ' ~r. - 6'.'p19~ 
F, . '::::: / p;.,-q' 

J PO =P)Q = PO-f] ==]OP = Q-'P] = Q-'JP. 

-zJ . 	 PQS J 

{
W((lIJ,) 'Wf (1 'fi) = ~ Wi ripi'll) . 

~( = -lJ, P/:LI'?}f"~Oj=(fO A= /3{~ -r.. P'j. /2 .l 
0, = 0 
8'. = 0 

PQ,s] = POJ.5 =QP)S =Q P'JS=OPS J=P 'JO-fs 

12 

.;. 	 5 J PO uJ', (z IN - "4(1'11.) ~ (q.'W!(pffINI; 

(d.' =oJ fri -a:rf{'/Z)= 
}, = f,s~~o ~l.= 13: = -I';; P"'/2.CJ! . 

Lt, )',=0 
o~ ~ 0 

SJ PQ=SPJQ=SPQ-1J =P~.5C-:; =P'Q-~S]=P'Q-~JS = 

SJ QP= S C-']P =5 Q- 'P] =Q-';SPJ=Q-'p'sJ = rrp2]S . 
, 
u. 	

Pos;/: ?JJ; (zIJ,)-?'v; (ZlhJ=!rr-h.vJP·Z2/")~ 

,,= [to) ~ If ={J!;~~'PYtt'J.
5i. =0 	 hi = 2f3i f'q.' 

PQ.s;>PS~'Q2 = S;/P'Q2 =S~'Q'pL=(}PS~'= OS;,'p~ 
Bee 	kown03Hmn! nnQ,CT8.HOBOK. BlUtlNB-<Jq11Et 1101J.CTa'iODKY S ( HJB1 S; f ) 

,WAcr-MMLI nUJUb }( petJJt.!HHiU.l . OTBCl{B.lIqHM H}''ICBlllot IlRl.ElMt>TptlM d., f>~ 
( COOTBe":'C'l'BetotO , 0.' = 0;, .., 0 ). ,JonC1'aHOlHt"t P, 0,;; X HX 

KONn03 1'I mtH "J,HUetntJdH Ge.J orpoIUlHt..'H'1 '1 , Ion4t:.rK'HVM , ~TO loCh! p.-"lCC'~TIM

aJl ~ TO llbKO HEHHI'T'erpKpycwue (' 'tYllAlt YfUBHt.'HHfI P.J ~ I1A l--!u1'crpnpyc

MiD( CJIyua € B KI!8C C noJ,CT8.HOIJOK IlnlpE: . 

.2 . l3Y.muu=", nOll,C1'BHDBKK, "ep{;D"O,QIL.I1C J>t:::UCHH~ Ps- D.pyr D J\pyru , 
KO,.optMe nO 'IY1-l8'O'l'CR KOltrl03;tIIHe ~ "'1:I'fbpeX OCHOBHI:4iX r ,' - :0) . (j{ipaTItM 

OCH OBHhle noo.CTSIIODHIL OOpaTliM ii J ,qe'!cTDYCl' TfH &0, KSK H J 
( ;:;:i = I ), p-t D,C?CTBYE:T 8HO'OrHlIHO P r. 3aMe lio1 p H8 p-f 
:0J:Na1J bHOO o6pallteH~1e IlOn,CTaHOBKII D ABel' lielA r.On.Cl'UHOBKY 

1)-1: W, (lll,) - 1J..{(llli)=- t-,/'r:- ' (Z I='--"W::;-='-' ~T 

(::::JJ ~ J;= !t=~.J ~ -t t!ZtJ;(lIJi) 

5i. I~=-F. 
:aK.,,,~ee'l(~ 3.D,~b Bblll V.CEltfO 1I.ett IlOllCT8.H09Y." , HO TRK :l:aK llPYl'Oi'l BH60p 

eeT5.H ~OptH1 npecro OO.JDPBlQaeT Hac K n01l.CTmIOOXfj n t IofLI ycn'JfllIMCR, 

~ 'l'O n 06Cl1 X nO,ltC'r'llHODl<o.X 1) I~ n-f 
DCTDb KOptlIl ~(ZJJ .. j' flCIU., ,,,, 

rrpDH3DO.'l bHblM oOpe:wr.! l4!l1XCUPOUBHB.. jotHa.'lbHOe ocip1 . .!Igm1e 1I011Cl'S IIOBKl1 

S TaR:tt9 nJY>l no~wr Hac K -A0YM nOI:\Cl'aWJBK8t.l 

J:l 
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8;1: Wi (:e ll, ) - ~(2/hJ~('I?tJi(~'I" ) :!:fw.()W-I)~ 

' = {fl·..-O}_ Y ~ (d."PI = ~ -"-'/'1"'.I'I}.I ,I". I i I, = 0 
..= 0 	 £( = 'II'. ' 

-I ' 1 
loCKflJlbK,Y HI"'Ilr'T'mIOeK~ S, S± . "D . -0- rtpKMe1IMMl:I Ke K lI060 wy 

petllP.H;lO. TO u~C' '10 npewrHUeCIH1 y,t'IT'Cl'CCHbIX RO;l: ..103mtB~ ueSe.JIKKO . HaI1

pHMCI. t.ru M01I:eM rypHt-tt!tU! Tb nO l\CT aHOIUm n }1 t>-f TO'tbKO ~O nOA

rTntl081(~ S 1"1 TOJfhlFl nn c rre f10n,Cl'HHOBKR 0 - 4 
, I1HtHle loll a,01l&tUi 

nOTI'Cf)oM'Th OOpall4eH"R n tty ru, DCCX nar -8 I., PTpOB Yp.BSHeH l"n Ii l'TJ»1n.~M I< 

IfHTCT'p~1p:ve ...o ...y C !'fY4(tJ') vrn DHeHHA Ps- . 
rlbltlt.t'IIf'\C 	 n~8U 1£1 1,0""'''')1'''8:1 ItH. lia 11'1ria~ pe lleHlUII Ps tlYAeT BblnOJl 

'"iCtt O 

PJ =JP , 
Gc!I~ wrxoD,1-I..,e fit 1I!''' i1 !:: I)'l' PoCtIBOT (' 110. ,ta'lbHoMY BL16apy n8pwicrrpoe 

Qi = () • d , ~ - /de ,~,) S P= P"S \I 5 ] ~ S " '"-'" l<C • 

yp88~l!mm f3. -=. l : = 0 . TO 110 oro peMeHM.flX Bl;lnO'Hf:HO 

PS-I=S-'p" J.5-'= S-1 JS-f ~ S-1
.!: ~ , + - ;J - +. 

:-£'1.\1 MN f'II~C: ~Of!I'" f'TmVl " 1£'1('(" rL'tICH~I~: l.i nOTpflt0YfM. UTO(jI~ Dec napB 

Me T f". 14 Ps . 311 H(' Klm;et-i\1L',; 6i . J\(1[l11 n 1JUCb HY·'1fl , T O Uti ~T;t X pe 
UCI-UUIX l'jyn..'iT , I<POMf- T"rn . r.W10 'IICHlJ CleZU'1lll(HC HOMMY1'al nmDlH~ COO1'ltO 

!Ilt~' I i!~ : 	 -1
""D]=]D = 7) , D'= J , 5 IX' = J S, 

TJP = PD SD = J.5 , 7Js2 = 5-'; J , 
Uhlm~II:UI 	 UiilI 6c. 1J 1 t' l '.4 ft j lQCHtA . nplMepU IfOMIIC31U:U ' ttaJII,X nnll.C"TWiu a vt\ . 

1. '1 ~ D " . ' 7 I, • 
_ .V / _ ' ' ' ' i' 'IlJ: (p vz.·/ )'. )

v v , 	 LV, \ ~/ ~ . 
} 

""1 ' -<-1/(1- (w; (pvZ/U .. I)l 

IJ , I ",,= 0 /
" f'y = - 'Id.f - , P.· -.q 

I J; -0 -~ , '(- [ r. ~ - r. P/'I I ' 
\ t; = ''" }

J ,c.p 	 ) P'S = f' , J 
11)( (z l,,)= (I ± ffW, (P'Z LU,Jj'. . P S~i J : 'Wi (;( IJ,) 

'lLv (p ' 	 '/ ) . 
(4 = _1),/ . 	J' .r I ,J~:= OJ )( ~ / ~l= J;,/~' -, 4" '1 = '0\ t • .:::o 
~~ : 'iO. p' 

14 

Ps~' J = S~ ' P"J= S~ J P ~, 

n , );1 /3. = 0 P S~1 J = PDS~ =DPS;' = 1) 5-; p~, 

3. P:1D: '/.JJi (zlJ;) -.. 2f{ ( Z Ih)= - / 1- l (ut.(nIN)~ 
<t• • OJ' ~"( =0 Ij:1 +t ,t'llJ; (pz/"l. ) 

!i = fJ'~ o _____ r ~ l = (J~::o , 
{ J', 0 If - 0 

0.' Oi ~ -!i;p~ 

PJ D = JPlJ = )Vp = ])-fp =pv-f 

3. ~!c noJlb3YH OCHOBHt:le nOAC'1aJ-1 0HKH (3-(, ) \.1 {"1- YOl ~1 onHcalUfhle 

8 npe!tbl1J..YlllH x 'lOyx' nyHHTBX, MOllHO BUlTKC8.Tb MHow.e CTB8 11,J,( '1"8H080K . 

HOTOpue nolfY'l80TCJt KX KOMn03HltMe~ C llo,!{c'rnHoDKoq T • (I: 1. :t~pe -
8OJl,~e~ petleHliR Ps 8 ptlfllf!HHH PJ ' 

Bcpx-r·m v ltl1Q,eKC 6y.n.e1' YK83"'bBTb 3nCCb fin. YpDllHen ne • 
. ~CTb Y litle eCTb K8Kt)f:-TO pe1Jl'HMC Ps-' OTBcua~re napruotC'TpBI,

J i = S"fJi, =0 , ~ =C , ~:. cl . 11coollb3,')" n IlOJtCT8HOHKY Sp rJ, npKJ\~ K 

'p IJ : 	''1JJ Z I1,J - 'U{(Z/h)=''1.t.l'.: -f(p:e /'/ ), 

p=p, 

( Q, =0 j
s: fpI = 0J;7 = I ~: :~J' .fJ; ~ C 

'0; :d ~" =/'-JI =-CP .ro.= dp· 

C nm,COl{bT! T Ilt'lIe" l !;;IA Telt~Pb K Yt'81eHll,.M ypeUHP.tIll A p, 
'!I.: fE ' 

J'1.J.) (1 I j '1- j 
/ ?':: ~n L).

( 'J": ip~
t 

IS 
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/lJ'ttJ:.(p'.l'I T1.i - LH'')(:,1-. ·jb30Mp.~1("1o 0rtHI1" 11 3 tlO"e'rl:I.HO (lQK , 'lepeSOrt.Al1lJ1.X IJI,'!'IDetnUl ~ 8 
2 "(PQ5~')T: fzv.:(Z/fJ -''ltf(Cll.J=:t 1Y1'ttJ;"f;"Z'I'I,() + 1 ' 

V~IUnillll ~ • ftn r, iNep , YJ P Q) ; 11011:1'1 ..16,1 

J(J P(.' ) T r( PJ): $W (II '! ) _ . 'lJ. (zl'y ) = _lr1.r)'.(UUi +1 , 

I~~O) [,J..< = 0 ]

r", ~ OJ ' I f: = ' 	 J, ~ ;:" ~ ----+;. = ~~; =~~ ,'p : p. 

I 

c~~/;':! (tz{Jf )'-1)


S... .f:_ 3 " l' 
= ~, - O _ f = Jf3I=-Ce/~q, , 	 S"Sl=O 'OJ. = Ce~ql.

:r. :c j, '!' = - d (~'t)'/8
o: -d. \'~=(U /8qL I '(PQS:I)T =Jr PS·'QLT)= '(S·, P·O')T ='(S·,ifPL)T ~ '(OPS·')T = 

jJ fo = 'p p = e ) 31{ = q. 
J(Q.r ' pjr =J(OS·'JT(('Pj·) =JQT('(S·'P')), .', '" P' 'p-p. 

er'f.\ 1111 0"1' H.' J' 1110.; 603 t.MC'M [IOQ,~Tf'\fiI)BK:\, 3( PO S J) . TO 11P~ACM K 

3. TIt' 5-1
): J0'(1/',) - '1.tX(l/'Y ).(VJuJ'Jz</J,l.) +')~ 

(POS] ) T 1pJ): 5'UJ.(lI,, )_JU1(l U() = ~!(?v: (l(lF!li + f I: 	 ± " • r< i'zu: (z'/'/..J -I 
I iFw: Mm,) -ij • or''a. = CLj (:-!lJ = 0 j, 'fl · ~ -Q. - 1i = 0

<;'=0 ..~ =- .... K·/16q,. 1= Ji,: 0 ~ If - rJ. =0 . 

S'y. =If': 0 ~J; = 'J3i = d. !(Lf/-/{b , 	 I'a. - 0 Id( = 16a.. 
t, 'd',-o If J ~ - 0 ' J (' " Jr d O. 

<f.~ ' Of = 0 	 r.s~'TI=r'(J.s~'J; 'sr=rl(,S); sJT·'=TTQ), V-I; 
IF 'P fiP , J~ =~ 

T-'('J) =' T'· SDT-'(JS·' )=T'(J(QS-')) Q ~ · i· , k·oC()U~flUUlfHO :um'lltrjl l..lHO ",(l'(tf') I:,r r ~T() ilTb -'! f·n;; pa..JC>t.ta' UlfI , nl:' l'*lBO.J)i~ i1e ) :t :r: ,-y , . . J 

f'l:llll111'" P.l n ~!I1Iel mA P , 'lent) 1l'3Y~ nO'lCTBJlnBKY rr-f 
II '101J,f'TaHOBK)\ . r ~~-i , 'Dr-'eY·'eG), S(D-')T'=JT·'(,Q). 

4 ,l¥C"" I ,;'. ~' ' .P,L !;u: , .eD..CII".1 ypUUJleml •. Pl II Ps . 

ftpHBeneloC e.tIIe H8K6o][ee " HTepectnlle KOMn03KWtH nO.ItCTaHOBO~ T lot rp-t 
C OCHOBH~" nOACTaH OB KBMH C3-(0 ) H nOACTaHOBK8 MK, OnHCaHM~~ B npe !IlfrEf'ilTYF A 

~~ ABYX nYHKT8X. Z L JIJLBO M., JAn,,\ T. CEliO Kq PbyBica D. 198 '. 2, p. J06 . I 

?. JlJ.1BO M., WI',fA '1' ., Physica D. 1981,2, p. 407. 

!. 's T \r. r:dl-J -·zu. r.t/~ J=(;lrWJflI'!'):- f ) , 	 3 . JIMBO ~ .• WlWA ~ •• Physics D, 1981 , 4, p. 26. 
f f (,tV. (IT/~,) d 4 . Plo. s cka II. , tlewe l l A.C., COIm\. IJa t h. rh,ya . , 1980, 76 ~ p . 65 . 

!J. ~h'c A.P. , HaB . ,HI CCCP. I?ti!: ,. 4') , ~;- 3, c.:'!. 
~. -0 1 [ 'ell = - d/11 ' o . IloeoKLllcHoB o.U. :<yHf(IJ . aKa'"3 , I~I,ld , ."n.n, c. :JO . 

$'}I _ $fli = 0 ~ 1[ = 'f.· = 7 . I ta A.R. , Uovokohenov iY.Ju ., Loot. I ~Qtou in t.:a th., 364, p. ) . ,j/() . 
t· I'to' ~ 0 } . ~ 'di = u 	 e . rpoWiK .u,j! . , ~~h~. ypaBHClIHR, 19:3-1, :20 , J 10 , c . 1674. 

n rpo.~ru< lUI. i\!<¢¢.YPSBHeH"" , IJ'I~ , II, I,' 2, c . 3'13 ./ 'J: - d 	 l''', =O 
10. Fok48 A. S . t Ablowlt z fL J-. , J. ~tb. Fhya , t 1 9B2 ~ 2J, f:o.l1 ,p . 20 3J 

II. rpm",," Il . ;L , ;v..11 LeeP, 1:-<7'1 , 23 , ~ , c .4~:> . 
3ST 'p = JS JpT = t V s )T c('P')r('S) =T s(P'S)=T '(S P), 12 . Borda! L.A .• JTlIR , 115- 80- 477 . Dub"" , 1960 . 

nJ.m 5'p _'p . 
PYKOllUCL Docr ymUla B ~3.uaTOJ[bCKmt O'fAQIl 

[ 4 OH1'n6pn 1£Jtj5 l'OJl' 
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