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BBEIEHNE

Bmepsue (cm.[I] ,cTp.232) A.llyaukape, paspadaTHBas MaTe—
MATHYeCKYD Teopun mpwmBoB (cm. H./pincazeR]), nprmen x 3ama-
9e, KOTOpYl OCHYHO HasuBamT 3amnavell Ilyankape: HaiiTH rapmoHMiec-
Ky© B HEKOTOpO#l oGiacTH W/ yHKIDmD OO YCNOBME HA I'paHMIle K
odnacta /) :

A(S) %” + () gg Fy(s)U= £(s), 5

rme & (S), B(S), y(s), §(5) - samamme wa [~

dysmxmm, S - jgyrosas adeimmcca, /7 - Hopvams K /.
Vcyepnupanmero peumeHus 2Toii sapmavm Ilyankape He naerT.

B padore [ 3] T.BepTpan u3y4YaeT 4YacTHHit cuydail, xorma

y(s)=0, &(s)=1, p@)= LA(S), tae  A(S) - peticrearens-
Haa (yHxkuma. K sToMy ciuydain NpMBOIMT ONHA M3 OCHOBHHX 381a4

TEOpMM ITPMJMBOB. YTOYHAA paccymueHma [lyankape, bepTpaH CBOIHT
samagy (I) x peryaapHoMy ypaBHemmw OpearojsMa B ciydae, Korua

71-A%s) #£0 Beony Ba /0
B padore [4] loromemscxmit paccmaTpuBaer samavy (I) mia

anamTmieckoro kontypa /7, cunram oA (5)=1, 3(S), Y(S), {(5)
NeACTBUTEeLHHMY aHAMTHYecKvE QyHmimaai. OH CTPOMT peryJspHoe
HHTerpalbHOe ypaBHeHue TpeproJema, BHBHBEJI_;”{FHGE CHHIYJIAPHOMY
HHTETPaJIBHOMY YPaBHEHM0, pellawijeMy HOCTaBRJeHHYD samavyy. OmHaxo,
OH OCTaBJIAET OTKPHTHM BONPOC O CYMECTBOBAHNM ¥ EINHOTBEHHOCTH
pelleHns.

llepBoe 3aKoHYeHHOe pememwe 3amais (I) Gwio mano B.B.Xme-
nemamze (5] , [6] mpm caremyomyx mpemnmosozermsx: o6nacts J/
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OTPaHMYeHa KOHEYHHM WICIOM 3IAMKHYTHX KOHTYDOB JAmyHoBa, a
by HEcm a‘-t’s),ﬁ(SJ,d’ﬁ), F(3) YIOBJETBODADT ycjoBmo /7
(o6 yemoemz /A m o wouType Jamymosa om. [I] ,cTp.I8,28).
B.B.Xsenemmuze B padore [5] B cuydae ommocBasHO# 067acTE ¥ B
padote (6] mns mporocmssHOE 0GJacTH, CRELYS llyankape, mpencTas-
JAET HCKOMyD QYHKINIO B BENe NOTEHIMAN8 IPOCTOTO CJOS. OH CTDOHT
UHTETPAIBHOE YpaBHEeHUe Ppeir'oibMa, SKBMBAJGHTHO® CHHIYJIAPHOMY
HHTETPAIBHOMY YPaBHEHID, pellanueMy 3anady [lyankape, 49To maer
BO3MOXHOCTE MOJYIHTH YCJOBUE PA3PEIMMOCTH.

Teopms MpUIMBOB HENOCPELCTBEHHO NPMBONMUT K 3amade HaXOX-—
JIeHIST PEeryJApHOTO B HeKoTopoii odnactu J/ pemerma mnpdepenH-
UMaJIPHOTO YPaBHEHAA SJUMITHIECKOTO THIA

AU + cz(x,g()g_;f +5(x,§/) 'C%}’ +O(X YU =h(xYy) (2)

N0 rpangHOMy yesomm® (I), rme A - oneparop Jamnaca; (X, g/),
5(X,yJ, Cxy), Alx,¢) - Gymawm, sanamue » 2

B padore [7/ B.B.XBemeimfize IaeT pelierne 3amaux Tyankape
(I) nna sumnTudeckoro ypasmewmus (2) B caydae, xorma A(X, Y)=0
a(x, ﬁc/), 5(X, é{), ex S/J - LleJHe NelicTBHTEJNbHHE aHATMTUYECKHe
Qyrxapm. Iombsysacsk upencramienuem U.H.Bexya (cm. [8] orp.43,66)
pemeHus ypasremms (2)

z
Uy) = Re {aﬁa (,2) ‘7"(2,)+f/%, (2,2, &) ‘ﬂ'é)d‘f} (3)
o

B.B. Xeenemnse cBomur samady (I),(2) x oGoGuenHodi samade Pumana—
lwmsdepra-llyaurape (cm.[I], c:1p.233). B dopmyie (B)atoéf,g, z),
ﬁp(E,E, &)- BnomHe ompeleseHHNe meHe aHAETEYECKIe QyHRIDM CBOMX
apTyMeHTOB, -8 ‘Y (Z) - NMpom3iBoJEHAS aHAMTHYECKAs fymama 3 2
YIOBJIEeTBOPANMAS Y CJIOBHD Jm p©)=0
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Pemexye 3apauu llyankape IOpd BechkbMa OOUMX MPEIIIOJOXEHIAX
KaK OTHOCHTENHHO KOSPHMMEeHTOB ¥ CBOCOMHOI'0 WiIEHA I'DaHIYHOTIO
yonopua (I), Tag X OTHOCHTENBHO KOPuIEEHTOB ¥ CBOGOHHOTO
wiera ypapremma (2), mano W, H.Bexya B cratke [9] m mompodHO
UBJIOXEeHO B ero MoHorpajmu [I0] crp.3I5.

OrmeTHEM, Takke, 4TO BcJen sa [lyanxape sajaveil [lyamxape
KaK IUIA ypapHemmii Jamnaca, T:ak @ s 6ojee OCUMX JafpepeHIMas b
HHX YpaBHEHMA S/UNMNTHYECKOIr'O: THNa, 3&HMMAJMCEH MHOITE aBTODH.
KpoMe y%e YIOMAHYTHX BHIE, O'TMETHM eme cJienyoume padors: B.Iloro-
mesmekmit (II], (I2] , @.1.Taxos [I3], 3.K.Cromspos [I4] u mp.

OdoCmenme Ha cJayyail CHICTEeMH YPABHEHMH SJUMITHYECKOTO THUO&
Buna (2) mano B KammuMpmarTckoiti muccepramm A,B.Bmianse,KpaTroe
M3BJIEYEHNe U3 KOTOpol omySimxoBaHo B ero crarThe [I5] (mompodHee
cm. [16], cTp.I44). Barem A.B.Bimanmse msyuena sanaua llyankape
I OOWEX 3JUMITHYECKEX CHCT'eM BToporo mopsuka (cm. [I6], cTp.
I50). B stux padorax samada llyankape mpUBelieHa K SKBHBAJNETHOM
CHCTEMe CHHIYJIADHHX MHTeIpambHHX ypannenﬁﬁ. 4YT0 JaeT BO3MOEHOCTE
IOJYYHTE YCJHOBHA HeTEepoBOCTH 3amadm IlyaxHxape.

B padore f.B.Jlonaturcroro [I7] yrasaHo ycioBde Ha Kosddu-
IMeHTH 3afiavu llyaHKape IIg SJUDIITHIECKEX cucrteM (ycJosue Jlona-
THHCKOI'0), KOTOpoe ofecrneduuBiaeT HETepoBOCTH 3ajadu I[lyankape.
JlocTaToYHO IMPOKME KJIACCH 3amay llyarxkape nja SJUMITHYECKHX CHC-
TEM, YIOBRJIETBODPAOIMX HTOMY Y CJIOBMD, H3YyYasliCh MHOTMMHE &BTODaMH
(B.B.Bospekuit (18] , A.B.Bumanse [I6] , crp.I43, M.M.Bmmk [I9],
M.Wextep [20] - [RI] , A.lmypaes (22] m mp.).

B padore A.U.Boysnepra (23] , mOKasaHO, YTO B HEKOTODOM
Kiacce ycJjopne JIoDaTUMHCKOTO fABIAETCA HEOOXOIMMHM M JOCTATOYHHM
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IJIA HeTEPOBOCTHE 3ajaunm llyankape s o6IMX BJUMITHYECKAX CHCTEM
BTOPOr'0 HopAmka. [IpE BHNOJHEHWN STOT'0 YCOJOBHA, YKA3aH METOX
BHYHCJEHNA MHIEKca 5Toll samadm.

Yesorue JIomaTHHCKOTO BABHCHT TOJMBKO OT KoaDiuUIMEeHTOB
IJIABHHX 4acTeil s/umnTiyeckoif cucTeMH. OIHAKO, KAK MOKAZHBAKT
OpuvMepH, KOSPOMIMEHTH DM MIAIIMX TPOM3BONHHX OT MCKOMOTO pelle-
HEA MOTYT HIPaTh CYUECTBEHHYW pOJEH IpM DElleHEM BOMPOCA HETepOBOC-
TH IPaHMYHEX 3anad. SPfexT BimAmMA KOPPHIMEHTOB NpM MEPBHX
OPOM3BOJHHX OT MCKOMOT'O DElleHWA Ha XapaxkTep sapadm llyamxape Ot
n3ydex H.E.ToBmacsaHoM B NOKTOpCKoft muccepraim®, OCHOBHHE pe3yJib-
TaTi KOTOpoil omyGyMKoBaHH B ero padorax [24] - [28] .H.E.Tompma-
CAHOM IOJy4YeHH HOBHE YCJIOBHA HETEPOBOCTHM DACCMOTPEHHHX 3ajad.

Ilo ompenesenmo B.B.XBemesmmse (cm. [29], crp.I28) B zapucu-
MOCTA OT I'PAHHYHHX CBOMCTB HCHKOMHX (YHKIHMIl I'paHMdHHe 3a1a4y¥ MOX-
HO pasiesMTh HA TPU IPYINH: HENPEePHBHHE, KYCOYHO-HEIpPepHBHHE M
pa3puBHHEe. Ecym MCKOMHE QYHKIpAM CO CBOMMM YACTHHMA ITPON3BOHHMI
HENPEPHBHH BIUIOTH 4O rpamvmu [/ , TO 3aaua HA3HBAGTCH HEMpPepHB-
HOM. Ecym xe ynmomaHyTHe QyHKIWIM HeOPEPHBHO MPOROJIKEMH Ha I'DAHMILY
BCOZY. KpOMeé KOHEYHOT'0 YiCJa TOdYeK I'DAHMIH, B OKPECTHOCTAX KOTO-
PHX OHH MOTYT oC0palaThCcAd B GECKOHEYHOCTH MNODANKA HMXE eIMHVIIH,
TO 3aza9a HaSHBAETCA KYCOYHO-HeOpepHBHOH. B oCTANBHHX caydasx
38189y HA3HBART paspHBHOI.

Bo Bcex yxasaHHHX BHlle padoTaX HSy9YeHH HeNpepHBHHE 3ajauy
Ilyaukape.

B.B.Xsenesmuse B padore [29] maydaeT paspHBHYD 3amady
liyamcape B cuexyouei nocraromme: malite B J)  perysspHoe peme-
Hie Uix, 5/) ypaBHeHus (2), OpHHaJexalee KJIACCY
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(1)
Ew () = yroBreTsopsmiiee TPAHAYHOMY YCJOBHD

Alt) & +8) g-; +O()U = £(2) . (4)
rne A(t) u B(t) - KyCOYHO-HENpEepKBHHe QyHKII,
He ofpamaniMecs ONHOBDBMEHHO B HyXb, ( (#) - orpaHMdeHHasd
naMepamas QyHKIEA | J{(f)éf:p(r./-’) , & Iox

v o
U, Fx > a;, MONpasyMeBanTeA I'PaHMYHHE 3HAYEHSI H3

7 cooTmeTcTBywupX (yHMKUM{, OpE STOM DABEHCTBO (4) HOMKHO
MMETH MeCTO MOuTH BolNy. Oymxmma P (2) , amammmieckas
B/ , IDHHALIEXUT KJIACCY f'g'” ( P) , ecJm

frm)
ce (Z) npepcrapuva muTerpanom Komx 8 2/ ¥ T'paHUYHHE
SHAYEeHUA BTOif MpPOM3BOMHOI Qf?(m"(t)ébp (r, P) ( P -

3aJaHHAA ILIOTHOCTE) (cM. [29;} , cTp.I34). llanee, mo ONpeHeJeHUD
B.B.XBeme/muse, pelieHue ypaBHeHnsa (2) NMpUHAUIEXHT KiIaccy

E,Lm'l ( P) , €CJH aHaymTHYeckas fymmma Y (Z) , furypu-
pybmas B Gopmysie (3) mpHHALIERUT KIACCY :fj (L)

BE.B.XBezesmuze mpy nomomy mpexcramBieHEs (3) CTPOMT CHHIYJAPHOE
AHTETDAJBHOE YPaBHEHUe, SKBEBAJETHOE pa3puBHOH 3amadve [lyanxape
(2), (4), 4To ® HaN0 BOSMOXHOCTH HOJYIHTH DAN YCJOBHMIl paspe-
IMAMOCTH 3aIaYH.

Bapaua llyaskape B ciyuae, korja /) - GecKOHeuHasd
o0JjacTb, MAJNO H3y4YeHa. |
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B padore [3I] H.E.ToBMacsAHOM yKa3aH METON, IDH MOMOLM
KOTOPOTO KCCJHeLyeTcA ciaelypmas sauada Ilyankape: HallTe B 061acTH

2] >4 OTpaHM4YeHHOe, IBAKIH HEOPepPHBHO ImppepeRmMpyeMoe
peleHue SJUMIITHYECKOl CHCTeMH

HoUxx + ﬁ,«ng +,43Uoc/ér =0, 2= x+c',(a./ = (5)

IpUHALeXALee KJIACCY Hq(l1# =21) = yromrersopmomee
TPAHIYHOMY YCJIOBUD

P{X,g/JUX - G’(x,é/}Ug I yIU=f(xy), 2 € # (6)

e Ao, A1, A2 — NOCTOAHHHE KBANPATHHE MATDHLH
/7 -ro nopanra; /=(l/1,....,Un) - mcxomoe pemernue;

P(X,g), C?(X,y), M(x,/) xsamparise MaTpumH /7 -ro
NOpANKA, SJAEMEHTH KOTODHX - CYTh IOJMHOMH mo X , gf "

Ipr A =C nonydYeno ycioBMe PaspeIMMOCTH 3auadM
(5),(6) u ee sBHOe pememme, @ mpu /7 #0 noxydaeTcs oGHKHO-
BeHHOe mufdepeHnManbHOe ypaBHeHHe BHAA

Alz)9'(2) + B(2)Y(Z) = W(Z),
e Pz ') = HCKOMAS aHAMMTAYECKAS BEKTOP-PYHKUMA B
obnacta [Z[ >1 , P(e=) =0 , 9JIEMEHTH MATDEIIH

Az , 8 n Bexropa YV (Z) - QHAJMTH-
yeckre yHKIMM B 0GJACTH [Z] >1 ;
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B mmcceprammonHolf padoTe M3y4YanTCA KYCOYHO-HEMpeDHBHHE
sagaur [lyankape KAk B KOHEYHHX, TaKk M B OeCKOHEYHHX 00JaCTAX.

CymecTBynume MeTOOH OOHYHO 381ady [lyankape pemnyummpynT
K peleHrld CHHIYJIAPHHX MHTEIPAJBHHX ypaBHeHmil., B HacTosmmeli pa-
doTe yKasHBaeTCA MeTOX, KOTOPHi mossoJaeT samavy llyanxape mpm-—
BECTH K 3amade I'mipbepTa ¢ paspuBHuMM Kos(pmmenTamu. YxasaH-
HHiI MeTON maeT BO3MOXKHOCTE B HEKOTOPHX BAKHHX cJuydasX sfpexTHB-
HO pemaTh pacCMOTPeHHHEe 3anauM,., 3anada Tuiedepra ¢ paspHBHHMHA
rosdfumuerTam ¢ onHof HemsrBecTHO# QyHIMell B caydae 3aMKHYTO-
0 KOHTypa paccmartpuraeTcAd B pacdore [.A.EKsecenasa [32] n B
IokTopckoi mucceprampm @.J.Taxopa. 1A HECKOJNBKMX HeM3BECTHHX
Gynximit 3a7a9a Tmias0epra ¢ paspHBHEMA KoSfWipieHTaMR M3y4eHa .
B padotrax H.Il.Bexya m moapoCHO H3JIOXEHa B ero MOHOTpafum
(oM. [3{}]. c1p.90), a Takxe B padorax 9.J.Taxosa [331 H
I.T.Marsapagse [34] - [35] .

BeeneM HEKOTOpDHe 00O3HAYEHMA H ONpelneaeHusd.,

IlycTe B - IOpocTOoit 3aMKHYTHi Inockuii KOHTYp JAmyHOBAa.

Ha [ 3a(MKCHPOBAHH HEKOTODHE TOYKH ?ff, vy tm .
-+

Yepes _29 0003HAYMM 4YacThk IJIOCKOCTH, KOTOpad OCTaeTCA

CJeBa NpE JBUXREHMHM B NOJOFUTEJIRHOM HAIpABJIEHMH [0 F , &

qepes L 00J1aCTh, NOMIOJHANIYL .Z?- T BY f-U [ Io
MOJHOM MIOCKOCTH. B 3aBHCMMOCTH OT BHOOpA NOJIOKHMTEJHLHOT'O HAall-
paBJieHHMA Ha [~ .ﬂ * MOKET OHTB KOHeYHOH MWm GeCKOHeY—
HOMl.

Ompepenerme I. Oymxmmo P (2) 3QMIAHHY0 B KOHeUYHOM
obnacn )%, uasomem dymxamed xnacca Ay (Drt,...,tm)
@0JHM OHA NMPeICTABIACTCA B BUIE
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s(2) -
# )‘(z &y (zmpy > =7t

rze EP*(Z)ECd,(j__F), 0<o<d{

Ecau ompezenuM HOpMY DI6MEHTa & MHOXeCTBa

/E?:t(-p?J ry.. ., t”?) no dopuyue
” 9“%"" (DF ¢4, ..., tm) = ,(Z'ﬁff..(%fm)\g‘?’f)f/c W(DF) 8

T0 GyZeM MMeTh 0aHaxoBO€ NPOCTDPAHCTBO,

Onpezenenne 2,  Oyuxuma f(Z) , 3a7ialan B G6CKOHeUHOH
oGnacTy D7, npusamnesur KIacey Hy (ﬂ+ Ll £0) "
eclu OHA OorpaHuyena B GeCKOHEYHOCTW M Npepcrasuua B suge (7),

18 %Z)ECGL(Dfﬂ(Z]fE) O<dl<{npn moou R .,

B pamsHeitmeM  Knacc GyHKUM Hﬂ (D+ oo tm)  KODZA

D7~ Gecxonsuras 0GnacTs, MOHAZOGHTCA TOMBKO B TOM GAYYEe,

KOrza .Dt'-‘[/f/—‘-‘l' } W3 onpezene i I 2 clepyeT, uTO aHa-
auruyeckan gyruea (2)E H): {.’E [>1; é{,- . '(fm)

TOrZl@a W TOMBKO TOrAa, KOIAa aHalIMTHUYEeCKas QJ:;HRHHH

#
Y(2) :?(‘éﬁ NIPUHAZNOEUT KAGCCY H?(E/’E £ &0, 500 M),
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Cremonarensuo, wopuy amammTmyeckoit dynkmum F(Z) umnoxecrsa

s
Hy (121> 1; ti...,tm)uoxso ompesenuts mo o puyne

/l 5#’///;,; (121> 1ts, - tm) = /fE?U//H*?UEIs litgetm) O

&
ol i
MpoxecTso amamuTnueckux ¢ymKuuit u3 xnacca Hy (I1ZI2 {’tf,---;
¢ Hopmoit (9) odpasyer GaHax:0Boe MpPOCTPAHCTBO,.

Onpexesnerne 3, Kycouyno-asaiuTuyeckas (yHRUuA F (7'5)0 JIMHH~

#
- ol
eit paspusa [ ={r'5 ?'} upnma,nnexnr Kjaccy Hy {i! fm),ecnn
OHA& B H.axﬁﬁn 13 oo0aacreit _D .Z) OPMHALIE6XUT COOTBETCTBEHHO

KJIaCCaM /'Jﬂf/ﬂ t4...tm) u Hy (D~ 5t,...,tm)y & Hopua ompexe-

J1AeTCA no Qopuyne

IF] //Fx';'f(f,,. m) =l by m) F IS (D7 ¢1,..tm)

tm)

Ompexesenne 4, PyHROUD 5"( Z) , 3aIaEHYD B mnaqm:ﬁ WK
4 H(_D ty... tm)
GeckoneyHoft ooxactu /)’ , masoBeM (yRKUMeN Kiacca )

ecau cymecTsyor raxue uncaa o« YE (D, /) , uro y{Z)E/‘f;,r“(ﬂ*ff i‘m)
Onpezenenie 5,_ Craxen, uyro 5"(5)5/7’ (—Dt‘ff, oo, Tm) » 6CIIH

dy Y Afidn  dond,
z;—f’agEH(ﬂ st ., tm)

Aganormyno onpesenAnICA KAGCCH QYERNME, 38IGHHNE HA EOHTYpe

F-/—?}T"(Fﬁtf,-“;tm); H*(F;tf:""tm)

* o
C Hopumoit, aEayoOTMuHO (8), Hy (/-'; f.f, e, '&m) odpasyer
0aHaxoBOe MPOCTPAHCTBO.
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T i
Ws onpemenerua (5) cmemyer,at0 [ 1r(ﬂ’:‘l‘:,r s +,tﬂ7)f€w

B mucceprammoHHoll padoTe M3y4aeTcA aanaqa_ﬁ_yammpe Ky-
H'(D*t4,.... tm)

COYHO-HEeMpepHBHEMY KooddmpaeHTaMM B KJjacce ( ST, ., LM
llo ompenenermo b.B.XBeme/mmse, TakWe sanadd OYAYT KYCOYHO-
HelpepHBHHMA .

ImccepTamioHHaa padoTa COCTOMT M3 JIBYX IVIaB.

llepBasg IiaBa NOCBANEHA HCCJeNOBaHMD 3auadvy Ilyanrape mis
JUMITAYECKOR CHCTEMH

/qUxx +BUXC51 ‘f'CU}’é/ ={) (10)

B GeckoRegHo# odmacty 2/ E {/ Z[ > f} , e 7.8,C -
MOCTOAHHHE, BOOOWE TFOBOPA, KOMILUIEKCHHE, KBANDATHHE MATPUIH
1 =Io NopAmKa.
OTMeTVM, UTO Jaxe B ciydae /7 =1 ypapuerue (I0)
He NPEBOIATCH K ypaBHeHmp Jamraca.

Bagaua Ilyaukape mccuenyeTca B caeayweli mocTaHOBKE :

+
HaiiTH B W/ OT'paHMYEHHOe, JMBaXIH HempepHBHO Ju(depeHLm-
pyemoe pemerme cucTeMmu (I0), npuHamTexamee KJiaccy

*f —
H (ﬂ t’ i{, — ‘/:m) ¥ YOOBRJIETBOpADUIEEe I'PAHHIHOMY
YCJIOBIUI0

C/?,(f)Ux(iﬁﬁ’E(f)Ué./(f)""’%(rf)U(f):f(U, tEl, (11)

e 9’,; ) (k=12,3) — KBaJpaTHHE KOMILIGKCHHE MAT-

pUUN mopamika /7, a ,;7[ (t) - sexrop-dymams, sanammye
ma /[ :
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Jazava (10), (II) usywaerca B CAEAYDWMX [POIIONOKEHUAX .
Cucrema (I0) cunraercs mpaBuisHO siasmmTiueckol (cu. [36] ,
CTP.92), T.8s YHCJIO KODHEHi XBPAKTEPUCTUYECKOTO yPABHEHHS

det (A+BA+CA%)=0 (12)

C MOJOEUTENLAHMM M OTDMUAT €/bHHMH MHHEMHMM YaCTAMH PABHH 3

MAT PULH Qﬁfﬁ)(ﬁ' 7,2,3) yzosnersopanr ycnosmo Mumumma ma

RAXION 3aMKEYTOR iyre Cj f-_,;HQ- Les MLy “ﬁ} & B TOYKAX
¢/ woryr muers paspuBi mepsoro poja; f£(¢)€ H (Pt tm)

B § I crpourcs odmee nipeicTaBienue pemeHut cucreun (I0)

B KJacce /'*;'{(ﬂtﬁf, ...,tm) . B womorpaguu A.B, Bumanse (cu.
[16] , crp.III),s pagore H.E.Tobwacana [27] umewrcs oomue
npexcraBnenna pewenuit cucwemn (I0) B KOHeyHHX oGracTax. B pa-
dore H.E.Tosuacama [3I] B meckoneumsx 007acTax MOAYYeHO MHTe=
rpaipHoe npexcrasiexne peueHuit cucremn (I0) B raacce ot

Ozvaxo mpu ucciegosanmn samauu (10), (II) werozaum aTux pa-
COT BO3HMKAET DAJ TPYAHOCTEIi.

enonpays odmee mpeacT@BieHMe PemeHMHt CHCTeMH (10) B

SIR000 /j’r(ﬂ*if;,...,fm)n § 2 sapaya Iyanxape (I0), (1I1)
HEMOCPeJCTBEHHO CBOJUTCA K XODOmO M3Y4YeHHOM 3agave ['mabdepra
C PaSPHBHEMM KOOQQUUMEHTAMM! M MOJNYYHO YCJIOBUE HETEPOBOCTH
sazaun llyankape (10), (II) (cum. Teopemy I.I, crp. 36).

B § 3 paccuarpuBanICs C:IELyDOHE YACTHHE cayvyau 3ajayd
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. 9 y ( t) ' 9‘3 ( ﬁ) - KY COYHO-TOCTOMHHHE
KOMILIEKCHHE MATDHIH C HIBYMA TOYKAMA paspHBa Ha [ ,a% (f)ﬂf?
B sTom cayyae 3amava [lyaHKiape CBOIEMTCA K HEKOTOpOHl IparMIHON

3amade, JJIA DElleHMA KOTOPOM IMoaydaeM peKypeHTHynR (opMmynay, a
Takxke BHYUCJIAeM MHueKc 3amady Ilyanrape (cm.Teopemy I.2,cTp.40).

.0=1, 95(t)=0 ,a gut), g.(t) n {(t)
npanamresar kmacey /o (ts, ..., tm) (o wmacce Mo om.[I],
cTp.31). OcHoBHO# pesyaeTair cfopMysmMpoBaH B Bume Teopems I.3
(eM.cTp. 42).

3. Iiig omHOTo ypaBHeHMA SPPEeKTUBHO peliaeTcs HEKOTOpas
CMellaHHafd 3anada, IJA KOTO'poil moiydyaeTcd eIMHCTBEHHOe pelleHHe
(cm.Teopemy I.4, cTp.46).

A. B § 4 npn Hapyuerum ycroBUs MpABWIBHON BIUAITHYHOCTH
ypapuermsa (I0) (7=1) cramurcs HEKOTOpada I'paHMyHad 3auava,Iia
KOTOPOil MOJY4YeHH AJTOPHTM ‘PElleHUs M YcJoBMe HeTepoBocTH (oM.
Teopemy 1.5, cTp.52).

Bropas ryiaBa muccepT:alMOHHOE padoTH MOCBAlEHA MCCJAeLoBa-
Hmo 3amauu [yauxape (II) B koHeuHolt oGmacTu D i odueit
QJLTMITUYECKOM CHCTEMH ¢ MejpeMeHHHMA KoadfimmeHTaMu BHIA

A (2)Uxx +B(z}w{§/ [ EJUW +QY2)Ux +5(z)£{5; #H(2)U/=h(Z)
(Z=X+iy) (13)

rne A(Z),B(Z)C(Z) aiz) 5{5), C(Z) - sapammse, BooGue

rOBOPA, KOMIUIEKCHHE KBaJpa'ThHHe MATPHIH mopsmka /7, A(Z)(f,.../n)

- BanaHHHit, a U{’Z/’ =fUﬂ oo Un/ — HCKOMHIf KOMILIEKCHHE
BEKTODH.
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B srot rsase orHoCMTeABHO cucTemn (I3) genanrcs cregyn-

wue npemoxoxerus : A(2) , B(2),C(Z) € CUD); a(z)b(z),
C(2), MZ)elu(DY)o<d< { , a xapaxtepuctuueckos ypasuense
(IZ2) umeer TONBKO NMPOCTHE KODHM, MPHYEM UMCAO KODHEH C HONOXM-
TEJBHEME M C OTPMLATENbHHMM MHMMHMM YACTAMM DABHH,

B § 1 gorasuBanrca ase xewmm. B § 2 mccnexyercs HEeKOTOpad
0doCmeHHas 3agaua I'unpdepra. CO CMemEHMAMH, KOTODAd [0 MOCTA-
HOBKE OTNMYAeTCA OT pPACCMOT DEHHHX LPYTMMH 8BTODAMM TAKHX 341aY,.
B § 3 sazava Nyamrape (II), (I3) ceogurca K s3azaue, pacCMOTpeH=
ot B § 2, IoxmyyeHo ycnoBM.e HeTepOBOCTH 3&IAYM (II), (I3)

( cu, reopemy 2.1, ¢1p.72), B naparpaje 4 paccuaTpuBaeTCa He-
KOTOpadA CMeNaHHad rpaEuyHasd sajaya, JTa 387848 CBOLUTCA K CHC-
TeMe $PeRroNbMOBHX MHTETDANLHHX YpaBHeHMH. B maparpaje 5 goxa-
SHBAETCA TeopeMa O HETEPOBOCTH HEKOTODOTO ONEepaTOpPHOr0 ypaBHe-
HUA B NPOCTPAHCTBE, KOTOPO@ ABJAAGTCA CECKOHOUHOM CyMMOft Hexo-
TOPHX OaHAXOBHX ODOCTPAHCTB., JTOT pesyAbTAT MCOOJAB3YETICA B

§ 2rnasu 2,

OcroBHHE DPe3yJbTATH AMCE EpTALMM ONYOIKKOBAHH B DAGOTAX aB-
TOpa [3'?] - [39] » JIM PE3yNBTATH JOKIAIHBAAMCE Ha BCecoD3HOi
KOHQepeHUuM MO YPABHERMAM C YACTHHMH [POU3BOJLHHMUA, MOCBANLECHEOH
75-netun co gHa poxzenud U,I',leTpoBCROr0; Ha CemuHape moj py-
xosojcTBoM A.B,Buuanse B mamemaTnyeCKoM MECTHTYTE uM.CTEKJ0BA,
H8 CGKEroJHHX HAayYHO~-TEXHMYECKUX KOHPepeHuuax EpeBaHCKOr0 moJjau-
TeXHHYECKOI'0 MHCTHTyTAa MM. H{.Mapxca,

PesynpraTH JaHHOR DAOOTH HEOJHOKPATHO 00CYXJaNUCh HA HAYY=
HOM CewmnHape moJx pyxosojgcrsoum H.E,ToBuacgma.
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TIABA I.

SATAYA TIVAHKAPE JJIA SJUMIITUYECKMX CHCTEM
C IIOCTOAHHEMK KOS®OMIIMEHTAMI B OBJACTH

{12151}

§ I, Omee mpencTaniexme peueHmit
cucTemd (I0) B KiIacce Qymmmit

;‘;"(ﬁt,'f;,.. ' tm)

JlokaxeM NMpeXBapUTeJbHO CJeIyuLuMe IBe JIeMMH :
Jemva I.I. Ecom B olmacTu [Z| <1 anamTAYeckas QyHK-
ma P (Z) € Cx (12/<1) , o

[(-121)" PP 2) | < MU -121)%, (12121, Meconst; K< 1,2,.. ] 1
(1-121)“"2) € Cu (121 1), O<ot <1 .

(I.2)

Jemva I.2. Ecom B oGmacte  /Z/< {1 anamtuaeckas
Qymawa P (Z) € H (12 < 1.its,... dm)r T
;‘ff-g‘ (/'fff’)x‘fkfzf =0, ts€ v ts iﬁ‘/;c/:f, e, M (1,3)

&
(/_/E/)xbafx)(z)EHﬂE!E 7’»‘15.{,-.‘ ,ﬁm),x: 1,2,... (I.4)

Joxazaresberso gemvi I.I. Iiyers [Z/<{ , a 1 -
OKPYXHOCTH C pamuycom 17— ,/Z/ H C meHTpoM Z . B cmmy
HHTerpaybHOR fopMysm Houm mmeem




=3y o &I (t)dt | [(Pi)-Y(Z)
(2) = KL - - K. ¢
"-f 22’1 (t_E}K-H 27t (ﬁ-—z}”” d
e Y

B cuny Toro, uro mpu ¢ € ¥y, [t-Z/=1-/Z] = fb"(ﬁ).'%z)/ﬁf‘fa/ﬁ‘fﬁ

nonyumm ouenky (I.I), rme M=K Mo

Temepsh mokaxem cootnomemme (I.2). Iiyers 24 m Z2 =
MPOUBBOJBHENE TOUKE efmEmuHoro kpyra ( 87 =[Z,/<1, Z2=/Zal<{),
It ONpenesIeHHOCTH NDPENNoJoXUM, 9T0 £7 — €2 ., BoSMOXHH HBa
cJIydan:

1) 7-2;,<2(2,- 2] . Orcpma 7-22 € [2,-25[H1-2)<
< 3/2,- 22/ . U3 aTx HepaBeHcTB, B cwly (I.I) mouyumm
OLIEHKY

[(1-12)" ¢z~ (1-12 o] M z2) [S Mi[20-221%, (1.5

rme /M1 - mocTosHHas, KOTOpes He 3&BHCHT OT BHOODa TOUEK
By g

2y 1-& > 2(2-Z2) (I.6)

OueHmM pasHOCTDH

T=(1-12,1)" 9™ 2,) = ({-(22) ¥ 22),

KOTOpPYX OPeNCTABNM B BHUIE CYMVH -7 1 +-72 , Tme

T= 9% (z)[(1-2) "~ (1-22)"]; Tl V2p- 12y ] 1-2,)
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Jlerko NMPOBEPATE, 4TO

!U— ?f)x_ (1-22)"[= K ({'73)!“{(?;'93) ‘

Orcona Ha ocmosammr (I.I) mns /7, NOAYIHM OUSHKY
o Rt 4 /-t
[Tls M 752 (1-2.)* = sM(5=E58) " (2,-2.)<

< KM/;E{ ";'_,73/ 5

Terneph OIMEHIM -72 . B cmny uuTerpassHOi PopMysm Koum
(<) k! [ L(t)-Y(22) ; =
T =°-”"fff—z*)“" g 4
d
¥z
byi(:] 3’3 - OKDYXHOCTH C LGHTDOM Z2 1’ C DAmMycoM 7- 2,

(us (I.6), cxemyer, 4To  Z/  JIeEUT BHYTPE Vo ). Cuemo-

BaTeJIbHO

H

Ly ) (‘ﬁ Ef)
A -gﬂf‘f 2) (2,-2) |[S)- S ey[{%_ 22 )]“fdé.(l_?)

Y2
B cwry (I.6), mpu t € ) uMeeM:
5(1-2)< [t-2]< 2 (1-2.) (1.8)
Tax xax [£-Z2/= 122, 19(¢)- F(22)[< Mo (1-22)% mpu

féye ¥ a Tma /-?3-5','2{-)2/5,«-22! ’ T‘D,HB GDUTHQ-
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menmit (I.7),(I.8) NOJYYMM OLEHKY

{JEI{ME (4’- 24)7&1’-2‘?'] f-d/Ef‘Zafﬂ‘:Mj {Ef -ZE(dt

1-221 (1= 2,

rne M> , /M3 - mocTosuRe, KOTOpHe He 3@BMCAT OT Z, M
Z2
s OUGHOK, NOMYYEHHEX WA J/  ® -7.2, BHTEKAeT

1T1= 19+ l< MalZ: - 2o/, My = xM+Ms

Orcima # u3 (I.5) cremyer cooTHoweHne (I.2).
Jemma I.I. morasana.
TlokasaTeJbCTBEO JeMvH I.2. Tak Kak B"(EJGH (1Z/<1:L,,...%m),

TO HA OCHOBaHMM onpeneJeHus 4 B JOCTATOYHO MaIoji OKpecTHOCTH

TOYKN Zfa Fix(K=1,... ,m), *:F(Z)é Cat . CiemoBaTesNBHO, B

9Toif OKpecTHocTH, B cwiy JemMH I.I, BumoymaeTcA omerka (I.I).
W3 2T0ii OLEHKN cJeLyeT cIpaBelmBoCcTh paBeHcTea (I.3).
flcHo, 4To cooTHomenme (I.4) mOCTATOYHO HOKA3aThH MU

E
m=1{ , T.e. P(Z) EH(»’E,’&‘S— 7, ﬁJ). W3 onpenesermit 4,1 mmeeM:

Y (Z) "——i@’}— , O<vy<f{,
-¢,)7

re Y (2) € Ca (/1Z/s1). To npasmny JTelibimma mis "J"{KJCEJ
dyzeMm mMeTh

Y¥2) = S as(z )RS gy (1.9)
S=0
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e Olo=1, As=(-1)°y (Y+4)...(V+S-1) K"”"');f”'s*”, 5243 .k

Ha ocHoBammM ompenefnerns 4 cooTHomenme (I.4) OymeT Noka-
34HO, €cJH MOOKaxeM, 49TO0 QyHIamMA

Y(z)=(z-t,) " (1-121)F ™ (2)

IPUHATLIERUT KIaccy C}; (1Z]=4), _/”=f?7~f-” (% , k) A
méoro € € (0,7-Y) . B cuy (I.9)

AY (1- r’ZU K=5 K-
%/(Z): Zas (Z =% )5 ({ /E-’) *{ S}CE) (1.10)

5+E

HeTpyIHO NTPOBEPHETH, YTO Hg"fff"))s € C_}; (12]<1), TIe

i = [ , f 2.5‘2'. . Janee B cmny Jemms I.I. (7-/2[) 5P %)z,
o

€ Cxl(/Z]=<A1) . CJle;I0BaTeJBHO, Kaxmoe cJaraemoe MpaBoif
yactz (I.I0) NpUHALIEHKIT KIACCY C’ﬂ (/1Z]< 1) , a a10 O3mHAavaer,

aro YW (Z£) € C}fﬂﬁf& 1)

Jemva I.2. HIoxkasaHa.

B
AHAJIOTHMMHO JOKa3HBaeT:CA JeMMa B 00JaCTH D= { g ?’} .
Bameuanue., YTBepXISHME JEMMH OCTAeTCA B CHJEe, eCJi BMEC—

TO QyHKIM 59(5) PacCMOTPUM AHAJMTHYECKYH (QYHKINIO apryMeHTa

Eiﬁg Wi E*’ﬂz , TIe /’?,/t ~ IPOM3BOJIEHHE
KOMIUIEKCHHE WHCJIA. ({/;f‘:- 7, <1, /21>1)

Teneps MOCTpouM odliee pemerte cmerems (I0).



"

Bes orpaHideHds OCHHOCTH GyieM mpeimorsrare, ure & =-£,
rne £- 7 -wepras emmmrmas MaTpma.

Myers A4,...,Ap - KODHE XapaKTeIMCTEYECKOTO ypaB-
Hemma (I2) ¢ MOJOFATEJBHEMM, & JZPH,..- 3 .rl? - KOPDHH Xapak-

TEPUCTUIECKOTO ypaBHerma (I2) ¢ oTpMUATENBHIM MHEMEME YaCTAMA.
OGosnaumm wepes Ky/,..., Kg xpaTHocTH STax KopEek. B cwry
NPaBUJIBHOR SJUMNTEIHOCTE cucTemu (I0)

kf+-'-+kf3:k.?°+f+""+k?=n (I.I1)

B o0osHaveHAAX

U
gﬁ" Vi | .5_2/.*5:\,4?,._,.:, f=1,2,...,7 (I.12)

cucrema (I0) mpmmMMaeT BuX

dv v (I.13)
8y ~ =fle ox .
Irne

_|o €
V=(Vi,...,Ven) , fqr;ﬁﬂ Bﬂ (I.14)

Kex mssecrHo (cm.[I0], «xp.I54-I59) cimecTByeT Heocodoe
npeoCpasoBaHie MCKOMOI'0 BeKTopa

V=8Bow , w =(Wyq,... Wan), (I.15)
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mpuBofauee cucreMy (I.I3) K KAHOHWYEIKOMY BULY

olg; +x s c?(l)f;;m i O?wl‘;f*ﬁ-f (I.16)
g7 A - Ix
I'me x:(,é‘,...,i?',ff-rﬂ, t;f:k'.f+---+£f.fj,ajfa=am 7/ ’

mpr K24, 0/'= .g’J Bo - JOCTOMHHAA KBaIpaTHAA MAT-
pmia nopsika 277

Xopowo mssectso, (cm. [3I] ), 1r0 ecym pewemme ()
cmcremu (I0) orpamMyeHo B okpecTHocTI Z = ©° | o Ux uﬁfg
MCYE3alT B GECKOHEYHOCTH, T.€. CTPEMITCA K HYJ mpy Z —= ©©
llodTomy, corsacHo odosHavemmo (I.I2) m mpeoGpasoBamm (I.I5),
pemerne cucTems (I.16), MH JOUIRHH McXaTh B Kiacce (yHxupmit

*
H(,...tm), ucuesavuux B GECKOHETIOCTH.

Oduee pemerue ypaBHemmit cucrem (I.I6), cooTBeTCTBYyRUEE
WHmexkcy k=1 , B odmact J)7 naercs (opmyok

wgd,ﬁ, ()= 595_+f (Z +/;, E), (fsp, (I.I7)

meﬂ:.{i_-ﬁ , ASP » TpEen X_/::_f/c:f 8

Y% (2 ﬂ?}nponaanmnaﬂ aHaJmMTIYecKas SYHKIMA OTHOCHTENBHO apry-
d 4
MeHTa  Z 1'-/‘1;/,7'." mpu JZ/'>1 | ne. 5%,-1’-1’ (&) - anam-

THYecKada QyHKMA B 00aaCTH 'Z-Z'i » dBJIANme#cA odpasom v/ t ’
npE oTodpakem & = Z*+M Z
/7
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B cay4ae jm/ld;'ﬂa , T.€. DU C/""P

Wy, (2) = Fgjuy (M2 7 Z), (1.18)
TIie HA BTOT pas3 ﬂ _E%A,J;Pm!-:{ ’:p%H(z)

— NpOUSBOJHHASA AHAJMTUYOCKAR d)ymm B odmacta D (j :-P) (D;-
- oopas 27  upu orodpamerm & = _/:! Z+ Z).

. =z LBy 3 : Z T) [AP-
llycTs ‘-,g, (Z f-j‘j- 27, qbf(z?%f, E)’JS‘P’.Z;{'{/?;E’LZJF@ Z+Z) 43
HEKOTODHE AHATHTUYECKNo (YHKIGLI CBOMI aprymentoB, mpx [Z[>{
JeTko YOeIuTHCH, 9T0 B obnacity /)7  olume pemeHws ypaBHeHuil

y /Q J = (% - Jg(z+ﬁz)) D(ztpE), f<P

dw _ 5. 0 2 P
c—a-;? ‘@3’%} (2 - /wz +z) F)(ﬂﬂ?-') J >
(2 .

IanTca PopmMyJianus
Sz} = +MZ) -1 2. L2 el 2] i<
w(z)-k,ﬁ-(f/j ) T }(E z-syvz)} P )J P

= Z /
G, g‘ (/}ZE?L / +(E’+{):"£.-J3J) (2

-4 O«E+§})MFU{E*§}-}>P- (1.19)

e 56 (Z +/"f Z) 9(;»4/:}% Z) - mpomsBONBHHE aHATETH-
YeCKHe @ynm cBOIX aprymeriToB, mpu /Z/>7 .
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YToOH mOJyIHTE OCmee peuenne cmeTemH (I.I6), moctymaem

CJeAYIIUM O6pa3OM: MONCTABUB: w%.,n{i{f} (a3 (I.I7) @ (I.I8) B
(I.16) (mpm A=2 ) m,vcnoms3ya dopmyny (I1.1I9), mpu Z=0

T1OJTY <M (.U% +2(Z) , mopcrauB koropoe B (I1.16) (mpu A£=3 )
u ucooybsys fopmyny (I.I9),mpm &=/ , HDoJydmM (A-’%. ,,3,(?3} |
T.X.

Taxum oGpasoMm, pemerme: cucTems (I.I6) noaydaeTca B oue-

AymieM Buue

wf-f-ﬂrfz) ‘7%#: (Z""ﬂ‘?)f‘zc}’ﬁg G?z f (E o
_Jj.(g%}z}) ‘fé_m_i zy;t?)_/;df-ﬁp
_ _ A= : 32-! _
PNEIE %ﬂ U:‘gz’&z)!—r— ;@ra é,x.g.,-/ £
"Jf;’ (fygz‘.z + E),} 35%,,,,.;-3 (2 *E)_Z/?P,(I.ZUJ

- 20 (=4)F
w fjcz = Fgorat ez :—?i’(ﬁ-ﬁ 7 2 f <P,

GC:M"E -Z.I(L-f-’d‘f-)a?#f c{"ﬂ(,ﬂ'-f GKJ,N'E ' d‘, }P J.
%-m‘ (£) - TPOUSBONBHHE @HATMTAIECKUE JYHKIMM B OCIACTH

4- , a ng (&) - mpoumBoNBHO PEKCHDIBAHHNE AHAIITIYECKIE
OYHKIIM B OGJACTH. _Z';, -

B (I.20) uepes 5"?5 ) oGozHavena CPOMSBOXHAA (yHHINM
(P(&) OTHOCHTENBHO CBOETO APIYMEHTa. B Mparoit YacTH BHpaxeHsT
(I.20), mpu K=/ cymmpoBarme OPOECXOIMT 0T I n0 0. B oTux
caydaax B (I.20) u B pansHeiimem GymeM CYMTETE, YTO TaKue cJa-
raeMEe OTCYTCTBYWT.
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Teneps ompenesmM QyHKIAH «Jﬂ'(éi) : BXomaume B Gopmy-
ay (I.20) Tak, 4TOCH OHA HCYe3ayH B (eCKOHEYHOCTH H (yHKIMM

E-Jg,-{zf-f:;g) , §<P
E'JQ(_/VJ-Ef-f) , £ P

CTPEMIJCH K HYJIO IpH [Z]+~ 1.
PaccMoTpMM aHAMTHYECKIe QYHRIEA

cﬁ;(&?) = 2 f-ééi , [EI>1, dj:éfg

1/ .
X (2) jf,-’f t7 o (B, jP (I.21)
flcHo, 4TO

d}'ﬂ_-ﬂa‘*/‘ﬁpfda"ﬂ _Z"/»,J;P

npudem o0a oTol0pareHMA ARIANTCHA B3aUMHO OJHOZHAYHHMU, CJEeINOBa-

TEJBHO, CYWECTBYNT oCpaTHHE OTOCpaReHMS

/5; -'@'*ﬁ’tnpndjﬁ#:’;/;:%'——ﬂ' mpx 6/-5/3, (I.22)

a 3TO 03HaYaeT, 4TO
, 4 .
/5(2"1" —'gfdf)_-__-.znpn IE/B{,JEP;/;:?{/;?E+£)__—.Z D'PHfz?f—‘Ef;J#P
Teneps JieTKO yOenuThHCA B ToM, YTO QyHKIMH
zZ+ L, SUS
’ff{ % 8= /5(27*!2)
4 (78 ﬁ(/ﬁﬂ% S>Ps I21>1 (1.23)

YAORJIETBODANT BHIEYKA3AHEHEM TPEGOBAHAAM.

» /SP, [2]>1
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B pnesmHeimem B Gopmysie (I.20) B kavecrBe (Qymmami Jf (&)
Gyzmem 6paThk QyHKIEM, ONpemeJieeHHHe papencTsov (I.23).

Wz ompenenenns (QyHiumi de‘ (&) cremywT crexynume
DABEHCTBA

-f(24p2) =(121-1)§5 (2,2) | j<P
2-f (M2 +2)=(121- 1)) (2.2), j<P

rIe ‘}:f (Z, E) - OIDaHMHEHH B D* .

llanee, oTclna Ha OCHOB&AHMA JeMvH 1.2, HETPYHNHO YOemMThHCH,
9T0 B odumem pemernmm (I.20) W@H (Z) NpRMIJIEeRaT KJaccy
H ( .Z7 éf ﬁm) 1 MCUYe3amIr B GeCKOHeYHOCIH  ToTzia i TOJBKO
TOTZia, KOTHa 'j‘é +x (&) mpumamierar raaccy /‘f /ﬂ t,...,Cim)

(c’gx - o6pask Touex Tk Ha .2{ ) ¥ mCYe3awT B
OeCKOHEYHOCTH, NIpHieM

Wy (E) = %K(u/w&) j<P, tel

gﬁff) S’eﬂ /}51»2)%':»;9,&6/" (I.24)

Teneps, UCXold U3 oduerro pemerus (I.2)) cuctemu (I.I6),
Ha ocHoBammi (I.I2), (I.I5) mafimem odmee pemerme cucTemu (I.I3)

B KJacce /;/jfr‘ff,---; ﬁ‘:m)

OGo3HauMM 4epe3 B ((£5fx,... ,5.;;;,;},{' -¢ cToJdel] MaT-
PULH Bo u BBEJIEM BEKTOIDH

O,C = (5151, oo, Om); Gk -‘—'(5,—,.,;“,-..,; 5an,fr),x={...,£n(I.25}



-27 -

Tak xax vaTpma o umeeT Buy (-.I4), a mpeodpaso-
panme /= Bow npusomgaT cmc:remy (I1.I3) x cucreme (I.I6), To

BEKTOPH JK H @-‘(’ CBA3AIHH COOTHOMEHKAL

@%’f“f =Aj‘f%‘*3 +°"J'?‘£J*'3” ’ Q@'ﬂ ”iofa%‘ﬁ (I1.26)
(2=1, ...,u‘fdz"f)
B ey (I.I2) m (I.I5) u3 (I.20) HemocpeICTBEHHO HOJy4Yaem:

07 £ o fpiie S G5
Ay
L /‘;72})3 % ez (2 +fﬁ2}/j * Zg 76@ " [ (/4.-3,;‘:_7*

diP#;c

&1 2-1

Gjxz ig_,[/&*-é ({:;f.z +§');13«,%we (/;z,u'?')/}

"'.'L'

e=f
P A‘j
gz 5 Z@é*ﬁ {%‘H (2 +/”E)+ ZJ/"? Ix® "[(E

%Y =1 ket
- ;{{, {Z+44§)/?%LPP (E +4w§)]j+§ Z@§+k{%*xq{£ +§}f.

J=PH K=l
+2=§f JKe d’x?f[(z é{/&(z Z)} fm*- (ﬂz +£-/j (I.27)

Ina rpammuusx sHavemmii (Jy ,, qu ra ocmBamm (I.20),(I.24)
3 (I.27) mmeem:
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P kj
=2 zﬁre v Funlb 2] > fcfgﬁ Br (M +2),
4=1 K=1 J4=Pt k
ok
y . i&’e +*5§+k(zf* ﬂ{—/?‘ i&wy Wéfﬁ}(I 28)
d=1 k=4 S =Pt k=1

Jlanee, pemas cucTemy (II.27) otHocmremsro (/(Z) p
+
KJ4CCe OTPAHMYEHHHX ¥ HeNPeDHBHHX (yHKIMiA B D7, nomyum

7+
ofuee pemexme cucrTeMu (3) B miacce H /.27 ;tr

Tax KAk aHAMTHYEeCKUe EhHyHKIpM 5‘% L ‘5) ¥CYe3anT

B G6CKOHEYHOCTH, TO

_ Q. .
‘J"%m (&) = ._g:é + Y% i (£), EE€IY, (I.29)
TIe C?g, e - HEKOTODH® KKOMIUIEKCHHO HNOCTCAHHHE, a 5(/% o (&)
~ aHaJmTHYecKue (yHKIDM B ©CMACTH .Q; , VIOBJI@TBODSRLME

clenyrineMy YCJIOBMIO

t .
[ (£)]s <2255, ceg .30

Nomerasmv supaxerus Yf, . (&) ae (I.29) B (I1.27)

¥ MOJy4YeHHO® BHpaxeHHe DPa3©OCEEM Ha JBe YacT cielyuuM odpasoMm

(I1.3I)
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rue

Ve S ia& i {__e;#c - iﬂ‘jﬁe%*&-z g’?:f[(gfég){]}f-

Jfk:f

&k 2-1 2
-{-—Z Z{Jﬁ"‘*[ﬁf‘% Z h‘EaE'fk -2 ;Ef[(ﬂj.*?)i?iji
= d" ‘

& e, 571
VE‘E:I zggff[_itk__z ke 6’1*.&'?5*?-{/;51;‘}5,&;’]]'}

k y cj‘,?.E'J’

a pymarm Vg {Z} u > ((E} , Ha ocHopamma (I.23) m (I.30),

YIOBJIETBOPANT Y CJIOBMAM

|V(2)| < St j=42, 2 D* (1.39)

Tak xak ymapm Vo (Z2) v Vop(Z)  nomyuamres

nz (I.27) opm ?Q%(é);g.%ﬁf u Jj/‘_‘;’,):& ,TO W3

BuBoma fopmysn (I.20) m (I.:27) cmemyeT, 4To 2N -MepHAsT BeK-
rop-fymama Vo (Z)=(Vjp (:2) , Vbp (Z))  yromzersopser

cucreme (I.I3). CuenomaTesBED,

Veo_ Vo . v, _ e (1.34)
ox Iy ay  dx




i 0 o

Orcoma, Tak xak  V(.Z) m Ve (Z) ymosnersopsmor
yeaoBusm (I.33), To miaa cEcTeemu

5&5

A Z
ox Ve 2]
E?___% =\ (2)

ay

CymecTByeT HeMpepHBHOE, OI'PAMHMYEHHO¢ pPelleHme, KOTOpoe NaeTCH
hopmy ot

Z
Ob (2) :fb;(Z)G'X *+Vz (2))ay (1.35)

llosromy, cucrtema (I.3I)) B RJacce OTPAHMUEHHHX ¥ HENPEpPHB-
HHX QyHrimil OyIeT mMeTs peumerHne, TOINA M TOJNBKO TOTNa, Korma
B KJacCe OrpaHM4eHHHX W HeNpPeepHBHHX QyHKIMil MMeeT pelleHMe cJe-
nyouas crcTema:

g—%": Vig(Z) ; g?? = Vaol2)

Jlerko mpoBepuTh, 4YTO Oliee pelenme 5TO# CHCTEMH B ONHO-

£
CBABHOM odsacTn P/ g [ 7, oo BHpexaeTca fopmyoit



o I e

(-Ay o k- =
o Z fcfe LK {[ﬁ-ﬁagw- —5‘6—56233.,@]] En [/!fzr‘z)+

4=Pr k=1

Jl{.

i k. g __ 1.36
T O Lk fa§-+¢--f ﬂz,ﬁz @xza!ffzén(ze w;,f_ijl )
+ Cnr ) g
TIe (b - NpOU3BOJNBHOE KCOMILIGKCHOE MOCIGAHHOE.

Dy s Uo(Z) B wonacte )7 cymer orpammiena
¥ HEMpepHBHA TOTNA ¥ TOJBKO ITOTNA, KOTNA HMBKT MECTO CJIeIymipte
paBeHCcTBa

P ks

Z Z JEJ +k [(.i +J1J)C?L§,'+k +O(d:',k‘-f a{; +k-f]:{?

J=1 k=1

2 f‘v . ’
> D ek [(0-R))Qgy ke =S4 k-1C Grker 20
(I.37)
JSPi'-f K=1

Taxum o6pasom, B cwry ((I.27), (I. 31) (I.35), (I.36)
IB KJIACCe /'/ (D Zy ..., tm)oyner

oduee pewenne cuctTemu (I0),
UMeTH CJeNylumii BHL :

U(z)=u¢(£)+fk/, (Z)ax +Vz(2)ay, (I.38)

rme Uo(2)  ompemensercss gopuyxoit (I.33) (mocrommue &)

yIoBNeTBopswT paseHcTsam (1.:37), a V4 (&) , Vs (Z2) - us

dopmyx (I.3I), (I.27), (I.32)).
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§ 2. llpmsemene samaun Ilyamxape (I0),(II)
K 3amave I'mMueCepra ¢ paspHEHHMA
xos(fimme HTamm

Bravaje MpeInoJIOXMM, 4TO B I'PeHMYHONM youoBmy (II)
g, (t)=0
HDI[GT&BJI.FLF[ oduee pewenme (I.36) cmeremu (I0) B rpammdsoe
ycJosue {IIJ yarTheas Gopmymy (I.28) pid ompemeseHNA aHAMMTH-

YeCKUX JyHKipaik %‘*K (&) nomydmM cleiynuy® CDAHNNHYD
sanuavy

Z ifgem(f)% ” (Hﬂéﬁ Z ﬁ‘ée k(2 M,(/‘ftf*f‘zf)._

d =1 k= inf.’h:f
=q(t), ter H (I.39)

e 53(&}:2(5)5& +g€{é)5‘31 g e & i on

t)= Lt a+ +{/¢Z} + (é)
‘?U U szg ekf.f’:fdé«ia ,é-/';%—'g— {I.éﬂ)z

(mocrommre & (2=7,,, ., ©77 ) YROBIET30DS0T COOTHOUEHISM
(I.37).

llajee JIeTKO YOEIMTHCH Bl TOM, UT0 (QyHKIMM

Foon (2)=2 Yo uc(2+L )| jep, 2/ 54

Fhf,ﬁk( Jig et Ze bbf*k (/‘#Z?"‘—') 0£.>P /EX{f
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+ -
aHAMTHYHHE COOTBETCTBEHHO B 00JacTAX -Z? 1 B , IPITYEM

Fo ok (2) € H (D ty,.... tnjupn j<P, Foo(2) € (Tity... tm)

py d'hp 7z B cwry (I.30) dyHRopm %.,:,g-(z'.‘) [pE 0/’:5:‘:’
1CYes3anT B GeCKOHEYHOCTH.

Ha ocxopammm (I.II) MOXHO EBeCTH CJELYRIYD KYCOYHO-
SHAMMTUYECKYHN BEKTOD-DyHKINO:

QD(Z) = (Fi(2), -, Fn(2), 12]>1
(Frss(2),... ,F'grn(g))j 12)<1 , (I.41)

KOoTopasa KucYesaeT B degmoﬂeqﬂo'cm I Ha OCHOBaHMM ollpeleJeHHs 3
npunanresar knacey 1 (Es,... , tm).

yers B7 n Bos - KBaIpaTHHe MATPWMIH mopsmxa /7 ,
CTONCLAMA KOTODHX SBJIAITCA COOTBETCTBEHHO  f] —-MepHHE BEXTODH

(54 (f), sy 5;-.-@#" (51?4{ ( ‘f), ca ey, 53:? ( f)).ﬂpennomm. 4YTO

aet Bd[(f) =0 mpu modom T €/ (I.42)
Iy KycouHo-anamTiiecKolt Bexrop-Pymxuwm O Z) rpammunoe
yoyosne (I.39) B BeKTOPHO-MATDHYHOE fopMe mpUMeT BUX

P(t) =138, (t)Bo (E) () +EB 1) /), L €L (1 4o

W3 ycnoBRit, KOTOPHM yEOBIeTBOpAOT Matpmi &, ( Z) g, (t)
1 BeKTOp £ (¢) . wa ocomaimm (I.42) uMeem, 9WTO IpAHIYHAA
sanava (I.43) ecTs samava TWIBepTa ¢ PaspHBHHME KOS(IrMImeHTaMM
(em. [30] , orp. 35, II9).
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Takum o6pasoM, pememme sanaum Ilyameare (10),(II) nmpuse-
JHE K XOpOWo M3ydueHHofi samaw<e TmnpGepra C DeSPHBHHME KOBPdu-
UEeHTaMH IJA KyCOYHO-aHAMMTHYIecKo#d BeRTOD-(yHKIMH, mCYe3an-
meit B OECKOHEYHOCTH,

Vicnmonpsys pesyJABTaTIH Teopuw 3anadm ['wibéepra ¢ paspHB-
HEME KOS(UWIMeHTaMA OOJY™mM, YTO OPW BHNGIFEHHH YCIOBRMi
(I1.42) 3anava Ilyaskape (I()), (II) aABadeTcA HeTepoBOR.

Mycts X(Z) - Ramommieckas MaTprma. a ;.. ¥, €
YacTHHE MENEKCH I CYMMApHIMI MHNEKC ONHOPCHIOH 3amadd, noJy-
vapmetcs #3 (I1.43) npm j?’(f}sﬂ' (cm. [3C¢] . erp.II3,II5).

*u
Tax Kak Cb(f}él"f(it,r,_. ., tm) , o m3 caoftor Ka-
HOHWYECKOll MATpHIH E pemeimit omsoponnolt sarauM I'masdepra
B
(cm.[30], cTp.II2-113) curemyer, ato X (Z)€H (¢4,...,¢tm).
Myers 0 23€2 .. 232020, 2...2 N

0Gosrawum uepes /~(Z)u 97( Z) cuenrouge BEKTODH:

P(z) (Pe,,, ..., Phyein-1) (I.44)
Q)= (G ge ;) ... . acia), (I.45)
rne P2 u §z - NPOWIIBOABHHE NOJMHOME iTeNEHH €
npruem HFz =0, q=0 , ecma 2<0

Kax mssecTHo (cm.[3i0)], orp.I2I), AiA CymeoTBOBaRMA

H

peuweHmil RiIacca H ( f;, v, tm ) ncdes3apmIX HA OeCKOHEYHOC-
TH, HEOOXOXMMO ¥ IOCTATOVYIHIO, YTOOH CBOCOXHill WieH 3anavl
TwinGepra (I1.43) yIOBJAET'BIOYDANT YCJIOBHD

[ 9)[x )] Bi () g)at <0, (1.46)

r



G e

Tae f/"(f) — mponsBosbHHEiM BerTop BEma ([.15). Ilpu colaome-
HEE 3TOT'0 YCJAOBHA oCmee pesimenre samaum (I.43) maerca gopmyuoft

@zt (X LB UG
2Tt z é -z

]
at +X@# P(Z), 6.0

rne AP(Z) - npomaponsmmitt BekTop Bmna (I.4), a 9 (¢ Jonpene-
aserca fopmysolt (I1.40).

Coorsomenus (I.37) m (I.46) OTHOCHTBHO HOCTORAHHHX (4
ofpa3ynT arredfpaudeCcKyn CmiCTeMy, Pemasd 8Ty JucrteMy OTHOCHTENh-
#o (I , moayuuM HeOGXOJMUMOE W NOCTATOIMe YCJIOBHe IAA pas-
peummocTr 3anadu Iyasxape ((I0),(II). Momcreenas olmee pelieHue
anreGpamdeckoit cucremd (I..37),(I.46) p (I1.47) opm momomm Qop-
myn (I.4I), (I1.38) noxyumms pemenue 3amauu Iyaukape (IO0),(II).

Teneps NpeInONOKUM, WHTO B rpatmvHoM yeropmm (II) 9, (t)#0

Nepenumem (II) B BEmE

Q,(t)Ux +G, (E)y = 4(¢ )=, (£)u CE.48)

u, pemas samauy (I0), (I..448), cuuTas mpasjk 9acTh Kak OH 3a-
nauHoil dynrimell, OOJYyYMM MIHTeIpaJBHOE ypaBEeHHe

U+ky =hH (I.49)

C(2Y
B KI8CCe OrpaHMYeHHHX W HiecMpepHBHHX QyHKmil -
rme A BuonHe HempepmmHHi mETerpaismst omeparop B (7)7),

*
4, =
npwaen Ku EH(D*it4, . .., tm) . CmmBearenbHo, pemas
$penronrMoBoe mHTerpansHMes ypapHewme (I.49), HOJyYEM pemeHue

E P —
1/t £
sanaun [lyakukape B Kiacce H /ﬂ ;f,a,.”_;,m)
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Takmm o0pa3oM IOKasaHal Chlenyouad
Teopema 1.I. Ecam BumowidesH ycnopua I.42) -

det Bj (t)#0, j=1.2

seony Ha /7, To 3amaua [llyawkape (I0),(II) wereposa.

§ 3. YacTHHe caywawm sanaum [lyaskaje
(10), (II)

1°. TipemmonosaM, YTO g,(t)u Gel ¢) -Kycouso-nocTOAH-
HHe MATDHUH C IByW TouKamws paspua ¢, £z €/, 8 @ (¢)=0
Tormna MaTpuIH B/ (t) m B2 (t) Takxe GYIyT KycOYHO-
HOCTOAHHHMI.

[IlycTs
By ; I €/t
B,(é):{B | 53(,5):{55‘ 2
2, £ €z Boz , t €/, ;
Flz)- [BHCP(E) Nz >
~BarP(E) | |z]< A (1.50)
rme /7 - 4acTh OKDY:KHOCTH, 3aKTOUERFad MeRLy ¢, W Tz
a [, =- apyras 4acTs, 5?,;0{ - MOCTOAEHHE KBAIDATHHE MaT-

PHIH OOpANKA 77
B oGosnagenuax (I1.50) samaua I'mipCepra (I1.43) mpumer Bun:

F7(t) =t°F () Hgt) | t el
F'(t)=t°BnBr Bz B, F 1#)4By ;E(é}, o E/’;(I.SI]



s
Tak Kax B cmry ycJosmit (I.42) marpna

Py =811 B7 B2283,

HeocoGad, TO CYWeCTBYeT iHewcoGas arpuua «  , KoTOpasd

npuBomAT /2 K JRODIaiH(©;Bo# fopue, T.€.

(57
61‘ G:‘E 0
€, G
:QE :Q-’;Dfﬁ? = y 3' )
. . (T.52]
U .
{n-1 On
rue GK i o (f{-'”', S ”) - 000CTBEHIH¢ 3HAYEHNA MaTpn-—

m Py (uexoropie (&  MOTIyT COBNALETS), & {Ejg:g‘ v BEE)
paBBH JHOO HYJAD, JUG0 eNNIHIMLE.
BeeneM QyHKLMD

T(2) =Q'F(2) (1.53)

M3 (I.5I) OTHOCMTE/NIE:HIO KyCOUHO—8H&INTIYECKOH BEKTOD-
gyuxmm 7 (2)=(T(2), ..., 7n (Z)) , ucuesiomeli B GeCKOHed-
HOCTH, NOJY4YEM T'PaHEYHYD 33aaqy

Tff'((‘f):éjff‘(f)*ﬁ; - el

7,7 (8) = G2 T, (&) +hylt) , L€l (1.54)
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Taot (8) =82 Trs (E) #ebrns(8) | €T

Teet ()= oot *Telt () + Et 7T (E)heel), te Tz,

(k=1,...  7=-r) (1.55)

TIe /y‘ (t) (6" Y i g TT] - KOMIOH2ETH BeKTOpa

é&*g&) tEN

h{f} - -4
fi@ﬁfBHBf;' c‘f(f) , L€/, (I.56)

I'paumysas 3anava (II..54) ecTy 3amava COMpAXEEHNA LIA Ky-
COUHO-BHAMMTHIECKO! FyBRmzum /1 (Z2) , mwesaouet B Geckoreu-
Hoctn (o sanade compmrenmss cm.[I], orp.253-27I).

Buwmenas memexc ¢C,; sanaws (I.54) muyam:

Y3, eem Oy >0 g
Jﬂﬁ-f B OCTaJBHHX CJIyv9anx,

CremoBaTesbHO, pemestime 3amats (I,54) cymecTByeT Tornma
B TOIBKO TOTHA, KOTHA COMMIKIERH YCJOBHA DaspelEMOCTHE

th(t )
¢ = =0, =X, -1, (1.57)
f X, (2) 9, o ’

-
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TIe X4(2) - KemoHEWIecKas fynkumt sanaun (I,54)
(om. [1], cTp. 257, 260).

llpz COCJNIEHMR BTHX YycJaoBuil pemenme (eXMHOTBeHHOE)
naetca gopmyaoi (em. [I], cetrp. 26I)

— Xi(2) ha(t) 't
r

Nomerasnss /7 (Z)  ws (1.58) B (1.55) npu K=7, mo-
JYYEM aHAJIOTHYHYD 3amayy CConpAReHHs LA Ky(OYHO-aHAIUTUYeC-
xo# Gymxumn /2 (Z) , mocuesaniuell B GECKCHOYHOCTE ¥ T.I.

[lpu COGJONEHAE COOTEBETCTBYIIMX YCJIoBiffi paspelmMoCTH,
aHamoruuunx (I.57), maa m-u (Z) , nomyum perypesTayn
Gopmyy

7,:*1-1' (Z)_____Xsrti (Z)f ff??ﬂfﬂ{fi*lﬁxtj?:c-(f)dt ‘
2% ¢ X Kkt ({'){é -2,

(1.59)
rne  Xk+t (Z) - ramommrweckas @ysRumA corBeTCTByOUEH
3gIauu CONpAXEeHud,

Mycts € = pamr MATpWIH ajreCrardeckolt cuCTeMu
(1.37), a /7o - uncso meelffcTBUTENEHHX NOIOKETENBHEX UHCE
cpens ij 6:?,. . O . B cmry (I,5") miaA pa3pemuMoCTH
sanaun IIyawkape (I0), (III)) B paccmaTpMBaeMmiM CJy4ae DOJNYYHAM
Mo + &N yCJIOBHi paspelnyMocTH. JIerKo YCTiHOBHTBH, YTO 9TH

YCJIOBUSA JUHEHHO He3aBHCHMI..
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Takum 00pa3oM, YCTaHOBIEHa CJIynuas

Teopema 1.2. Ilpm BIMOIHEHE! Y3JIOBKH (I.42), B paccmaTpi-
BAEMOM CAyu&e, ONHODONHAs anada [lyaukape I10) LI1) ( f (t)=0)
mMeeT 31 -2 auHeilHO He3amW(CHMHX pemeHufi, i HEONHOpONHAA 38—
paya (I0),(II) paspemmma "TcOria M TOABKO TOINA, KOraa BHIOJ-
gmoTea /o + 2/7  He3aBU(CIkiMHEe YCJOEM pasdelinmMOCTH panal(I.57).

I3 TeopeMH HeNOCPEJN(C'TBEHHO CJGIYeT, YTO MHIUEKRC Yo sa-
naux llyawxape (I0),(II) 1B ‘paccmaTpuBaeMom Ciydae paBed 1-2-No

o =r1-2-rc
2. B aTom nyHKTe, .B: KayecTB8 YacTHCrO cJydad, paccMmoT-
pum sanavy Iyaskape (I0) , (II) opu =1 B caenypmeil HOCTaHOB:
Ke: HaifTm B 00JacTH .Z?# orpaHrdeHHOe I[BaXIH HelpPEepHBHO
nudpepesmpyemMoe pelleHne: yrpaBHEHEA

A Uxx +BUX¢§?’ *CUgyf =0 (1.60)

X, —

1,7+
npusanexamee Kiaccy H ( z ;ff,--- ,f:m}n YIOBJIETBO-
pAvmee I'PAHAYHOMY YCJIOBWIKD

g ux +9,(t)uy = #(t), tel (1.61)
me A,8,C ; B00GSLE TOBOPH, KOMLI:KCHHE WECTa, A
g, (t), 93(15) : f(?f) _ sanagese Gyuumz Ha / , OpE-

nannexamme ruacey /T (%4, ..., tm).
Yenopue werepoBocTm (I.42) B 8TOM JIyuae OyleT

g,(t) +4jG,t) O, j=12 (1.62)

poony Ha / . |
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Ina samamu (1.60), (I,.6I) saxaua Tmandepra (I.43) npa-

MeT BHI

D) = Glt) P+ | tel, (1.63)

T'ne

__t3(9,¢)+12 Q. (1))
Gle)= Qi)+ Ay Fa(t)

?/&} - L £(t)
Q)+ X419 (t) (I.64)

Vs yorowmt @, (L), G2(t), #(t) € Ho(ts,..., €M)  m
(I.62) caenyer, uro gymkumn (%), g(ﬁ) € Ha(’ég,..Jfﬂ?)n
G#t) #0 seony va .

Vicnmosnp3ya pesynsTaTH Teopm: samauu Tmandepra ( cm.[ 1] .
CTp. <261,268-271), npm HamIexaleM BHGODe BeTBR (yHRIUA En G (f?);
[OJIYIHM:

I) memexc J€ sanayn (I,57) Buumcagerca mo fopmyJe

=527 (6 G- (1.65)

rne cmsox [ En G (¢ )Jr  o6ossauaer npupamerze {7 G ()  mpu

ooxone okpyxHocT:u /  OIWH pas B IOJOXUTEABHOM HANDABICHWH.
II. Oduee pemerue 3amawm (I.63),mcuesanmee Ha GeCROHeU-

soctu,npr 4€ 20 cymecTByeT IiA JNGOTO i( ¢) wu sanaercs

Popmy-roit

() - XE ) ot + X(Z)R, ., (2) (1.66)

27¢ ) xt@)(t - 2
r
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rue P e -1 (Z) - npomsmosbHEA MOMHOM CTeNeRM He BHIme
-1 (Pe-1(2) =0 , mpg ¥ =0) , a KaHOHmueCKas
dyexmuas X (Z)  samaum ((I.63) cipemeaseros dopmyJoft

t -2

m) Mpu <0 penenre 3azaw (I1.63) cymecTsyer
TOTH& W TONBKO TOTNA, KOTH&A COGJNIEEH CJAeLyDOEEe YCJIOBUA

j—L{:J (t) dt =0 m(':c?;f’, o = 3o, (I.67)
X7 (t) '
a DZEIEHH& sanaerca fopmyaoit (I.66), rme PJC -1 (Z) =0
CaemoBaTesbHO, CHpaBelJmBa Clelynijas
Teopema I.3. Ecam Bminosgenc ycaosue (I.62), To mpu
d€ 20 opwoponuan 3amava ((I.60), (I.6I) ( f{t}f‘g) HMeeT
poBHO J}+{  Jmueilno He3mBuCUMHX pemenul, a8 HEONHOPOAHA:A
sana4a (I,.60), (I.6I) mmeem pemeHre mpE JGOM f(f) . Jlauee
opu € <0 ONHOPONHAA 3alsaya HMeeT TOJEKO OIHO HEHYJeBoe pe-
meHHAe, a EMEeHHO: u(z) ={p , aIJA paspelmMoCTH HeOIHOPOI-—
HOlt 3amaus HeOOGXOIMMO M NOCITATOWHC BHIOJHEHAA — )}  YyCJOBEK

g {(¢) .

f £ 41t) ot _
XN, () +2.18,(8) ~

0. 4201,..,-de-
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Pemerwe zamauy [yanxappe (I.60), (I.€[; ompenmenseTcs fop-
MyJIoi

ME+Z

2+ M2
U2l = 1%,-[ NEdE -+ H”f;]\y(&)dé, +Cp, (I.68

L= =

me (&) n % (&)  cpsmam o fymmmeidr P(Z) ,on-
penessgemoii no dopmyse (I.66)) caemyommM COCTEOULEHMEM:

zy, (2 + L), 12151

3. B gopmysmposke (I.€60), (I.6I) IpeHIMHOe YCJOBUE 3ame-
HMM CJIEeIYIUMMA Y CJIOBUANT

ut) :fzﬁ_f (t) , t € [{on-1 .

c?u 3 )(ex ) tE€llem kzt,....m, (I.69)

e £ (£) € Cx(12k), Fopeeny () € Colan-i), K=t m,
a d,‘ - 3aMKHYyTad Inyra nmlzpmacm a , BaKMWYEHHAA MEeXy
TOUKANM é; B s (j=:15...  2m; Comet =)
3amaya (I.60),(I.69) iuccaezoBaHa aBtopom B padore [37] .
InA mpOCTOTH MBJOREHWISA NpUBEIEM MCcIefoBaHme 3ajayul
(I1.60), (I.69) B cuyuae /777=7 , v.e. na /  3abMKCHPOBaHH
IlBe TOYKE - Ly . s n youioBme (I.69)mveeT BHL:



w B e

Il el (1.70)
%/@ =12 (¢), tels , (1.71)

e L (L)€ L) . (k) € Ca(l2)

Youorue (I,70) SKBHEBSANEHTHO CISNYDUMN COOTHOWEHMAM :

Ulti) = §,(£) (1.72)
éﬁ/ = itf/ (). tel (1.73)
5—5 L—f 1 » s

rie

U(ts) = fi’lufﬁf)

tEeNS
llasiee, Tak Kak

3”/ =(yux *XU;,/)/ - ‘t ot Unit)- S @), ter

___/ = (XUx "".:?/U,,‘r’)/r i Ur(f)+—- (@,{f) t€ (2,

T0 rpaHugsde ycuosua (I.7I10)),(I.73) moxgO SamcaTs B BRAE

G,(€)Ux(€) + G, (£)Uy (it =f(t)  tel i 51
rre
. f:('é‘?_'f), fEG’ ) ££+.f" Iff./;
gf(f}— i:(feff),t‘f@: j ?e(f)- 421, _éé-;"é ,
) = [T, el (1.75)
{"Qiéfa(f) ) €l



| -

flcko, wro g9,(t), g, (t),, #(t)€ Ho(tst)

B samaye I'mapCepra (.I[.63) B srom carae QyHRIEE G)u
E(t) B cmry (I.75) BHpazaRmoTCA (OpMYIaMH

- Me2
Ll 2 NI (ML ter
Gt - _iﬁ(ﬁi@f% Lol s frﬂ)fag{é,’ el
1+ ME2 " TS {1+ MZ2 "’
ol =alt
()’- L+ Jlf‘)

Bu9YMCJIEeHNA MOKasHBawIT:, 49T0 MEEeKc Y  sanaun Tuap-
depra (I.63) B sToM cuydYae: paBeH HWyio: ) :0 . Hemocpemcr-
BeHHO IpoBepAeTCA, YTO YCJICO)BHME HeTepoBOCTI :HOoJHAercA. Cie-
IOBaTeNbHO, CorJlacHo Teopemdte 1.3, 3amaua '160), (I.74) paspe-
maMa OpE JosoMm £ (£) , (ctooTBeTCTRYDIAA OHOpOAHAA 3anada
WMeeT OJIHO HeHyJeBoe pemenmme. llomcTamnaa peiewne 3amaun (1.60),
(1.74) us (I.68) B ycnosme: (I.72) m ompemensa mocrosmros (p,
noxywm pemerme samawm (I.¢6:0), (I.70), (I.7).

Efﬂé ﬂi“"g
ﬂf W’)"‘"‘i*——/%@afwm
te Mty Jgff"'ﬁf

rne



-

V&gt [LEE o (2 £ )=z, itz +4)= 2

CrezoBaTembHo, CIpaBeAIMBCO CHELYRIES &
Teopeua I,.4, Bamaua (I.60)), (I.70), (I.7I) ohHOSHayHa M
BE3JNe paspemuus,

§ 4. Bamaua Myenxapee Ans ypaBHeHMs I1.60)
B Clyvyae HapymeeHWUs yYCHAOBMUA INpalKikHON
SIIMALUYHOCTH

Mycrs jm./f. di}C? c/ = 11.2) « B dopuyamporxt sazaum (1.605.
(I1.6I) rpaHuuHoe ycmoBue (I.661) sameHuM ycrolMeM

PAE)be (&) +P2(t) Uy )+ (UL +g U8 te ) (1aTe)

rae fx(t)(k=1,2,3), - sanauuue dymkmm ws xnacca Cw(/J,
npuyeN QyHELuN fDx (f) aHANIMTINYEeCKH HOPOAOJAEAKTCH B 061acTs /) ”
M BHa OGCHOHEYHOCTH WMENT KOHJIOUHHE MOPAARM = M (Kk=1,2,3 ) f"ﬂ

FEIEFo(tr, ..., tm); quit) £0 waa soex e/,
a JE; ~ CONnpAEeHHasg QYVHKUUA C QyHKIMeln LU(Z) .

1% Nyers Ay # Az . lla odmero pewems omcrews (I0)
cllyuae jmioi A0 d’ =72 HemoCpeACTseIHO MOAYYaeTCH 00=

[ee pemeHne ypaBHeHus (I-.sﬂjj! B CleZyDUEM BIA3

E-':’:ﬂfz +HZ
Z+MZ

4
U = anln 221ty |[vierce ilg [ wigas
03 o¢ (I ’7)




-

e Q; - npoESBONBHOIG} KOMIIEKCHOe uxcao; YWk (&) €

H ( _D ﬁ,r rjaHarnTiaRa B o6nactm Uk, K=71,2 ( Jk -o6pas D*
Ope OTOGpaxeHAn E =Z +/VK§§ = L -k =7 2) H YOOBJEeT-
x L, /:_f T AT
BopseT HepasencTBy (I.30).
BeeneM QyHKIMHA

2
2t

/7&(2)- [')U (éf] d&E , k=42

o0

(I.78)

¥4

Tax xax Gypxmm ow (Z)=Z+ = K=1,2 guammTirany B

+ +
/)" u B3aEMAO OZHOSHAYHO' 0TOGpARANT 06JaCTh W/ ﬂfﬁ
k=712 , 0 M (ZB)), K=71,2 epwmTEIEN B 0GAACT.

_._7,7+ H HcYe3anT B OeCKOHeWHoCTH. IlycTs j%, W/ -2 T K=he
ofpaTHHe 0TOGpameHEA OTHOCHITeNHO Otk (Z) . Ha ocHoBauum
(I.78) odumee pemerme (I,77') ypasaerms (I1.60) MOXHO OpEeNCTaBHTEH
B caenyblleM BrIe

UZ) = aibn ;*ﬁ; +h[ﬂ{z+ﬂ£/]fhe[ﬁ' (z+/22)] (1.79

Momcrapaas odmee pemesue (I.79) ypaswenma (I.60) B rpa-
Hu9Hoe ycaosue (I1.76), mosmyaum

el i (PR
r%ft)[/v,-(é) +he(é)J+??/f’ﬁ/[fnft}*ﬁeﬁ-‘f‘f-*%ffiff’ (180




rne

9, (t) = f(t)=Coh3 (t) +CoQte) -

“ﬁ}'yg [P +/lfi‘?s_-(£,)]+t /,,t[ﬂ(t)-bﬂg&(t)]—
- QR en F - G4 9Lt %’%

Beenem odo3HaveHmA

Fi(2)= Hﬂ [Fﬂ(z) +/L,R (z)]/-,,, (z)+
f+./’

. S
Z2
Fo(2)zhil£)+h(E) , 2€D (1.8I)

[ ﬁa ) +42 R (2) [h(2) R [huE)he(2)],

rne  F% (Z) - asamrvdecKme NpomoIKeHUA GyAKLE- RE) k=123
s Bupaxemus /,(Z)cnenyerr, uro mopamox /7(Z) ma Geckoneu-
HOCTW He OpeBHUAeT wmeaa /Iy, =/TaX [maxin,Nz)-2, Ns-1]

= ;o
Tar kax QyEkuma /I« (’'Z) aHaIATAYHH B 0GNACTH /A
+
ucHesapT B Geckomeunoct:, To ~7(Z) amamrreEa B o6nactu 2 ,

a Fo(Z)-5oonacty D, npmem F2ll)=0 . Cremopa-

TeJdBHO

'(HV*”)F ((z-_z) | z E.Zf
C,b(':’) 27 f (1.82)
b (2) | zel



s A v

-KyCOYHO-aHaluTHYecKan QyHKImMA, ucyesanmad B GeCKOHEIHOCTH.
B o6osmavenusax (I1.8I), (I.832) rpamuunoe yompme (I,80) mpumer

BEI

D) =G (LD WR)+qt) ,  tET, (1.83)

rue G(ﬁ)=—t_nq9(f} #0  Beony wa /-, af{f}ﬁf'{w* fa(f)

Pemenue 3anaym I'misnGiexpra (I1.83) ompemuserca fopumynol
(I.66), mHmexe sanaum - opomyrnoi (I.65), B caydae Y < 0 uMeeM
— )¢ ycuopuit paspemmmocTus (I.67).

s (1.82), (I.81) cmmesmyer, 4TO

Fi(Z)=2"""®(z) zep*
Fa(2) = Z20(2) A/

ha(Z) = =h (2) + F (é’-;)} =z D (I1.84)
e

R(2) =1+ 32)Pu2) - i (/- F2) P2 (2)
Rl et sty L)1~ & R 2] -
7_—£— /,Q(z) *A:R(2)) L (£]] (1.86)



I (

OGosnaumm wepes /7% m® /Tlo nOpAME HAIUTHYECKUX
fyuxumt  R(2) u ((Z)  Ba GeckonesmoeT. FCHO, UTO

MNo < mﬂX(nf,ng)En'?*Z Mo/

TonoaEaTesH0 Tpedyemt, aTolH gymmms R (2) e muexa
xopuelt ka / , T.e.

R(t)+0 BCDEY Ha r (1.87)

ILnA Toro, YTOOH (YHKU[MA h,(2) xcropas moxydaercs
3 (I.85), mcuesana B GECKIO)HEYHOCTH ¥ OHJA AHAIUTHIHON B

+
odnacte ./ , HeoOXOIEMO WI HOCTATOYHO CoCmMIeHHe CJaemyRmix
yonoBuif:

Gt)ct . Kero e -

et (s) (1.89)

- - _ : 1.89
R™(2)=0,5=a1,..., pr-1, j=12,..., 2,

rne Z,, ..., 2z - Te mym fysxmm <2/ ¢ xparsocTAM:

ﬂ’,: P ﬂz' KOTOpHE HaXOUATC:A B 00JaCTH .Z’+ . flcHo, 4TO
npu Mo >/7y+2 yenosma (1..838) orcyTcTBywT. 06038auEM depes Ao
g
wmcao yoxonmit (I1.88) m (1.839): Ko =/M0*2-/0 + fo}
41
U3 rpanwgHoro ycuosmsm (I,76) cuaemyer, 4To JmHe#HYD Resa-

BHCAMOCTH CJeNyeT B3ATE B moJjie NeficTBATENBHIX JuCeJ.

B BHpaxeHWe (yHKIMH Q(Z)  BxomfFT MpOM3BOJBHHE MOC-
rosmmme Cp , (A7 7 moopbmmenTs mommoma Ry s(Z) (dop-
MyJa (1.66}) wLgiis C:;g (mpm & < OKye-4(2)20). Toncras-
aaxs () B pasencrsa (I..88),(1,89) maa aipenenesnd neicT-
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BAT&JIEHOT'O BEKTODAa

a = {Re Co,ReQy,ReCyy, ..., Relye, Imls Iny, Im(;. . .,jmﬂc}

[OJyYrM CHCTeMy airedpadvecCKuX ypaBHeHud
Aol ; (1.90)

rne Ao -CKox (2X+4) B cayme y>0 1 2Kox4 OpH
¥ <0 [peficTERTeNbHAA NOCIT'OAHHAA UATDHLA, # neficTuTeNbANI
BEKTOP CJAELyPRmero Tuna

E= [[Ke)f ) +REJHE) At ( Kt -sexrop-tymamn).
I?

Kar m3BeCTHO, eCJIM paalHr MaTpALH Ao paBen < , TO
Iaa paspemmmocTH cucTeM (-I.90) weodxommmc I XOCTATOYHO COGJN-
neune ZNKo -2 ycaoBMil (O'PTOTOHAIBHOCTH Hi & . [lpg BHOOJ-

HEHHM 3TUX YCJOBM oCjee poewmerme cacremd (1,90) Oyner

—ff—

Q=botkiby+ ... TR 2004z O2se ez, H 30,

T =6, +X 6, + ..+ Xy 56,

s ¥<0,  (1.91)
rne 59 - 4acTHOe pemedenye cueremy (I.X), br - JuHeitHo

HesaBUCUMHEe pelleHEA COOTBelT'CTByDmel omHopcmiof cucrems (% =0),
K« = NpPOUSBOJEBHHE NeiiCTBMIT'eIbHHE 10CTOAHHH¢. /3 BAIA BEKTOpa
I BUIHO, 4TO JCJOBWA OP)IT'OTOHANEBHOCTH HE .3 IanT YCJIOBHA
OpTOTOHANBHOCTH Ha £(%) ., AcHO, 1T0 wmoso K " imupeiino He-
saBucHMHX ycxomit Ra £ (¢)) e npesumaer wvia CKo-C:
< ‘s 2Ko -2

llyers €20 . lNomesrasnas odmee pereme (I.9I) cmcremy

(I.90) B coornomenna (I.85)) ,(I.84) mosmydun:



o B

2
hf(z?):fg({;; at, fha(z) = (_i) f@;’j} dr  (1.92)

(= =]
py 32 <0 , nopucrabnas ofmee pemeime (I.9I) cmeTemu
(I.90) B ycaoeng (I.67), (OTHOCHTENBHO HeliOTBITENBEOIO BEKTODA
& = {4, ., 0%y 2} + TCOXYHM CHOTEMy aireSpANYECKEX ypaBHe-
Huii

Bok = df, (1.93)

rIe Bo = (-#t)x (4-2) neficTBuTesBHaf saTpuma, & -
onpeneJyieHHHE BeKTOp THIA g. . Ecim paHr MiTpHLH Bo paBeH
o , TO ONHODOXHAA CHCTerMa o L=0 mper 4-2-20
JUHeiHO-He3aBUCHMEX peulemruit, a cuerema (I1.93 paspemmma Toraa
M TOJBKO TOrma, Koria codwmmwnesH —d4€—2Zp imiellHO He3aBMCHMHX
ycaoBuit OpTOTOHANBHOCTH Eea a- , BCJIEICTBHe 9€T0 MOoJyJYanTCsH
eme K"s=42-20 JCCAOBEA OPTOTOHATBEO:TE HA #(T)
loncTaBasaa odmee pemenue ccucTerH (I1.93) B coyrHomenmA (I.85)
m (I.84), nosmyumm A () & P2 (Z) 3 smne dopmyn (I.92).
llatee, momcrapuds semavemus A7, 74(2) u  F2(2) B
dopmyary (I.79), moayuum peemesne 3apmauu lyaexipe (I.60),(I.76).
Taxam oOpasoM, CHpAIBeIIEBA CJelyomad
Teopema 1.5. Ecam g/ﬁ/-?éi? z R(t)FC souny wa ",

TO 3anava [lyamkape (I.76) 1naa ypasuerma (I.60) HeTepoBa, riue

R&)=(1+&)R)-i(1- )P i)

| caydae Ji,« =.J.3 g ]m./l,r >0 odiee pemeHue
ypaseesma (I,60) mosyvaeTccs B CJOENYDEMEM BHIE
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o, Z+MZ
s | 2 7
U{z) ZT_/:,(E *5%(Z*ﬁfj+ﬁm/%&d7+€ag
> (1.94)

TIe YiE) g Y(E) - IPONSBIBHEE AHAIMTH-
veckme yuxmm » odixacta [y ( - o6es odnaorn 2’
npa orodpaxermr &> =Z #/MZ ) § yHOBIETIOMADT HepaBEHCTBY

constt

!%(é)/ﬁ—fz’ﬁ? » & €Dy, k=472

llonctapnan odvuee pemenue (I.94) B rpeHIYHOE YCJIOBME
(I.76), aHanoOruwdHO [NOJydYAM pemeHme Sanaum [yankape (I.60),
(I,76).
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TJABA 22
SAIIAYA TIVAHKAPE IUIA  SJUMIITHIECKMX

CHCTEM C IIEPEMEHHEMIY KOS@OMIMEHTAMA
B KOHEYHHX OBJIACCTSX

§ I. HeroTopHe BcHCOMOraTelbHHE
OpenJOReFHHA

B CIIy HenpepHBHOOCTIE No JAnyHoBy Eoatypa /  MoxeM
oToGpaxaTs 06nacTe /7  KOHDODMHO EJIM NDCCTO HEMPEPHBHO M-
bepeHIMpyeMO HA ONUHWYHHE Kpyr, COXpaHAA Ty Xe IJIANKOCTh KOoad-
dprmmenToB 3amauyu llyaukape (II),(I3). TMoaTony Ges orpaHmdYeHud

ofuHOCTH OyHeM CYMUTATE 00J/IACTh .D+ennmnnu prrou:_Z??; { |Z|< f}
IlycTs Di = Gx, ,K=4,..., /7 =— OLHOCBA3HHe OOJACTH
Ha IJOCKOCTH, CONepXamme iHadalo KOODNWHAT ¥ OrpaHWYeHHHE COOT-
BeTCTBEHHO saMKhyTHMu KoHwrypamm /x u Lk, K=4,.... 1
Oyors, natee &«(¢) u B _(t),x=1,...,/7 - sauaikbe Ha rpa-
pmme /7 ofmactx  )*T  (ymxiwm, mveome Beony Ha /-
OT/MYHHE OT HyJA OPOW3BOLIHHE NEeDBOT'0 MOpANEA, HPHYEM K (t)
n ﬁ,:. (¢) npuHanIexaT KMJIaccy C‘i (/") .Bynem mpexmonaraTs
Takke, 4T0 K& (t) m [O(C), K=1,..., /7 B3auMHO ONHOBHAYHO
mepeBOIAT ROHTYp [/  cwoTBeTcTBeHHO Ha /x u LA, K=1,...77,
npuyem ¢ ® oLk (Z) omucuBapT cooTBeTcTBeNHO /7 W /x
B OIUHAKOBOM HANpaBNeHEH, a T X ﬂx (¢)-" n Lk -
B IPOTMBONOJOKHHX HanpaBiceHuAX, 0003HAYEM jepes Ck d[é [k u
dxﬂ; ¢ Lk oGpasu Tod9ek ?fd, EF}Jﬂ:...,m COOTBETCTBEHHO

npu orodpaxenmix X (T:)u P i



WO -
NMeeT mecTo cue)ywuasg %
Jenma 2.1, Oyuxumm \,ﬂ( (&JEH{_Z?K;CU,...,GW?) i

L
\)l;(f’) € H ( GK 55’* ='r';---;dm’- aHAJHTHYECKIE COOTBETCTBEHHO

B obmactx JKX m G‘K MOXHO IPeliCTABITh B BHJIE

< o (t) dt
r

_ 1 [ It)dt
% (&) 27 A SBE)-& & € Or, (2.2)

e Pxlt) € H(DF; T,...,tm) n %(ﬁ;EH{EQ...me)

+ _
aHa/MTHYeCKne (YHKIMM COOTBeTCTBEHHO B o6dacTx 2 wn 7,
Ipraem

f.{ié ¥ l(t)=0 (2.3)

QYHKIpIH D (t)m  Vi(t) ompemensorcs mo Y (&) B
\]lfc (&)  omHosnauHo.

Popvyna (2.I) ¥ eIMHCTBEHHOCTH NpPeJCTABICHIT NOJYYEHA
H.E.ToBmacsmom B padoTe [ BIJ , B caydae, Korma J/x - Gecko-
HeuHad 001acTh, & Yx (Z) £ Ly (_Z;_;.) JloKABATeNBCTBO MPOXOAT
I B 9TOM cJydae.

Qopmynia (2.2) HeMOCDPencTBeHHO nosyvaeTcs u3 (2.I) cuemyno-
M oGpasoM.
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Tax Kax ﬁﬂ.‘ (t) COXpaHfeT HampaBleHme 00xXomxa KOH-
typa [/ , T0 B cay (2.I)

%{é}:zﬁ{&fﬂ{é)dé , £ €0k, (2.4)
%

_/3,.\;- (g}"‘i
rue Fu(t) - aHaJMTH4Ieckaa QyHxIma B ﬂ ' H ompejneJgeT-
CA 1O \;/g (&) omuosnauno. Jlenan sameny t:—é B (2.4) u

oGo3Hadan %{f} :?ﬁé ,C"(éi} , noxydmm Gopmyny (2.2)

7 cooTHowerwe (2.3).
lprvenss gopmyry Coxomkoro-Ilremens (M. [I] , crp.55),
3 (2.I) m (2.2) , mia rpaHMYHEX 3HaYeHuil dyrxmm Yk (&) =

‘f’; (&) nomyamm caemywume Popmyns

S sl =& 1 [ Dul)dt _ Do), McPx (2.5)
oL (fajzfﬁrea)”" Axlt)-Z ~ Krld,) R (to)’

r
Lfbﬁﬁ:{fa) =P 1 'fﬁ-(f:)df - V& (to) MJ{&(E.B)
A 25 ) Ptz rted ' Al

(to €1, to#d), j=4...,m)

) _ oA x(t)-Kkxto)
Me Pr =L [xlto) t ~Zo

Ere ] n(t)- otx(to)

Pr(t)dt
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Tax xax Sk (t), Br(t) e Ca’ () 10 Axpa

oneparopos Mk u Nk orpammuens.

Jerxo mpoBepurs, 4ro omepaTopH Mk u Nk BIOJIHE
H ool -—'-’_
HEeMPEePHBHN COOTBEICTBERHO B mpocrpamcrsax [y (D5ts,..., tm)

#ﬂ'.'. -
u H)l(-ﬂ i, Tm) npn mooux Y,oL€ (0. 1) , npuueu

MKQDE,NN%EC_/»((F) , O<p<A.

lewma 2,2 Tf:ff Ft)d5dn L EEDME= friy
| t-2Z
l}f’

- JNUHEeHHHA BOOJHE HenmpepHBHHE omepaTrop B MpoCTpaHCTBE

# e —_—
H)ld(ﬂf}ﬁf,...,, ﬁm), 0TOOpaxabiuil 3T0 MPOCTPAHCTBO B C}t( Loy

rie 4 - npomssoaskoe umcjo u3 unrepsama (O, 7-))

ldokazarensCTB0, JAnA 5TOH WeaM LOCTATOUHO NOKA3aTh, YTO

/Tf(E)IEC//‘J(//ﬁ?(f;;t{,_._,-;f_m) , BED% (2.7)

| THz) ~THz )< Mlz1-2.°, 2, 2, e D* 2.8y

rie _/F(a - HEKOTODOE YUCNO U3 MHTepBANa (_/l{, 7-Y) ,a

nocroaure C u /M 3aBHCAT TOABKO OT Yy .
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bes orpammyenma oGIHOCTH HORaxeM HepaseHcTsa (2.7) u
(2.8) B cayvae m=4{ , r.e. B cuiy ompenenemus 7 _{(f)

IPefCTARAMA B BALE f{f} < (ﬁfii’éﬁ ,roe O0< V<1 ,a
)[ *t) €l (D7) . Tipuvenan repamencTso lexpmepa (cm. (10]

CTp. 26) moJyduM

lTJ?—Hﬂ-(ﬁH 2P %Ufﬁ%) Iz,

< £ {4 4 L - /
rne 2 ?*‘:},,p+?-/ nnoa'mwf_%‘-zo-ié’.
CiefoBaTeNBEHO, HEPaBEHCTBO (2.7) uMeeT MecTo.
+
latee, ect Z{ ® Z2 - npousBoJBHHe Toumu L',

TO B CHIYy HepaBeHCTBa I'esbIepa HMeeM:

"t)| d§d
ITJ((?J) ‘TJ((ZZJ!?’E" -Zefff ;-Zﬁ-gf],[tffel?{:‘tfﬁ\

ez [ [t ([

(2.9)




..PL.;.-‘.;{_:{ H IO3TOMY _E},# <P<2

= Mf =Il][ // ,.";g—m"i i‘,«) '

Tak xak (cm. [I0], cTp. 55-56, EepamemcTso (6.7)

WIt-=1-2fasdr <M1z -2
r;r.elr M,  messmcmror Z, ® Z, , 7o us (2.9)
-
I THz) - THz\sM|z-2[" £=2~1, H-WN,
O

{
/- N {:P <Z T0 [ MOXHO BHOPATh TaK, YTOCH [:
2

YZOBNETBOPAIO yeaoBm ¢ < j:: <{=y

Jemva moxkasaua.

§ 2. OGoCmemmas rpammynas 3amava
TwmbepTa co cMemeHMAMH

B aToM naparpaje usydaeTcs cienymuas ododlieHHas sagada
o
Twmbepra co cmewentsmmt: HaiiTy QyHxipmH Eﬁ(ﬁ) EH{E’.; Catre s, Cm
* —
2 Y(8) €H(Gosderr - den), K7t esm =
QHAIMTIYECKUE COOTBETCTBEHHO B o6acTaX I, B (3

K={++, 7 ¥ YROBJIETBOPANIME I'PAHMYHHM YCJOBHAM
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D Olne ()% [an (8)]+ 3_ bre (8) e[ prit)] +
K=o{ k={

tLe[ Y ((t), ..., Inlentt), i (BE)), ..., (B &)=

=4 @), ter, e=12....n,
(2.10)

rae Lo ,8=14,...,/7 - Bunonue RempepHBHHE WHTErpPANEHHE OTEpa-
+ S
ropu B npocrpancree Ay(D7ts, ..., tm); npauéu Lz®@eCulr),

Mo
ecnn PEH(DLy. | tn)y Qea)ubis(t) - saganuse wa I~ by B
KOWKA, YAOBJAETBODANWME YCNOBMY JMTUMUA HA KAXLOK BAMKHYTOX Lyre

g‘ff”l{'};":{“vm*f"’*"ffﬂ a B Toukax T/ MOTYT MMETh DA3pHBH
~ -+
nepsoro posa; £, (¢) € H(/¢4,..., Em).

Ana KpaTKOCTHM MBNOZEHMA, OYyAEeM NpPEATOJaraTh, YT0 B I PaHMYy=
Hou ycnosuu (2.I10) BONHE HEMpePHBHHE OMEpParTopH Lz OTCYTCTBYKDT.

lloxcrapnga rpaHuyHHe 3HAYEHNA %r[dh‘(fn)] H (79: [/5,‘- (fa)]
u3 (%.5) u (2.6) B (2,10), noxywm

> e B = 3 G- Z [+
R ()

K=41

-, |
;(f)jjmy/]t’@(f) tel, 2=1. . .n. @.In
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Beexeu cnexywmue 000 3HAYEHHA

P2, 2e D" |
X&)=Y 2wz, zeD", 52
N Qrz () P k2 (Z) .
ﬂf(ﬂ" —m(m ', Bf(f)- % (2.1I3)
X omepaTop
MXz-Ad) |+ |~tBi#)
Mn X7 M X:)

(2.14)

rae B(Z)=(Pu(z2),... , @ne)s V@) =(%3),..., %(3)
- GHaJIuTM4YeCcrue BEETOP—@}FHMHH, COOTBETCTBEHHO y B 0O0JNACTAX

>
D'u D~ . Cornacno nemue 2.1, X(2)€ g 1 SO tm)
n X(°2)=0 . Ouebugro rakze, yro omeparop /¥ Buonme Hempe-

-
o
pHBEH B Hy (ff,..., 'ém) s OTOCpAxanmUit 5TO MPOCTPAHCTB0 B Cede.

B srux odosuauenuax (4.I1) sanumerca B Buze

)X ) =BU) X )+ MX+E) , tell  (2.5)
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