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Bsengenune

B Hacrosmee BpeMs B MaTeMaTHYECKOil fusuke GONBmMOE BHMMA-
HHe yxeﬁﬁercs HecTranuoHapHHM 3a7a4yaM c CONPAREHHNMM IONAMNA.

e MoCJHenHee BpeMAa B MaTEMaTUYecKOofl Teopuu ynpyrocru uh-
TEHCUBHO Da3BMBAEGTCA TEOPNA Pas3peuliMOCT! AMHAMMYECKMX 3a7ay,
Korza ynpyrne Iojd CONpPAXEHH C HEMEXAQHMYBCKUMM MONAMM: TeM-
neparTypHuM, AUQDY3NOHHHM, SMAEKTPO-MAIHMTHHM N APYT UMM, UTO
MOBUAVMOMY HPOZMKTOBAHO COBPEMEHHHM COCTOFHMEM DaSMUYHHX OT-
pacneil coBpeMeHHO! TexHUKN. JIuddepeHUUaNBHHE YpaBHEHNA TAKIX
COCTaBHHX Mmonelt, xak NMpaBWiIo, NpeAcTaBAADT COGOi CHAOXHYD
cucreMy nuddepeHuManbHEX yPaBHEEMH B UaCTHHX MPOMSBOZHHX I'M-
nepoono-napadonuueckoro Tuma. lpu 9TOM PON® HEMEeXaHWYeCKux
nmoneit yacToO BECHMa 3HAUMTENBHA NpU {OPMUPOBARMM HanpAREHHOTO
cocroaduA. [0 HEAABHOI'0O BPEMOHM He OWAN M3BECTHH CIOCOOK pe-
meHNs TaKuX sagadv.

B Hacrosmee BpeMAi MMEETCH HECKOABKO CIOCOGOB PEeueHus.
OmemM M3 HUX ABIAGTCA METOZ MOTEHHMAZA W TEODMS CUHI'YIAPHNX
MHTerpanbHHX ypaBHEHNit.

B Hacrosmeit paGore paccuarpnnammcn BONIPOCH pa3pemuMocTu
B KIaCCHYECKOM CMHCNE OCHOBHHX ABYMEPHHX HavYalbHO-KPaeBHX
3agayv conpsi®eHHOil (CBASHOHA) Teopun TepMoynpyrocru. lcenezo-
BaHUe BEAETCH MeTOZaMu NOTeHuuana, CHHT'YNAPHHX MHTEIpaiBbHHX
JPaBHEHW M mpeoOpasoBamus Jamzaca, pasBurumu B [1, 2] .



2.

Aunamuyeckue (HayansHO-KpaeBwe) 3azaun TEOpUM YIPYIo
CTR ¥ TEPMOYNpPYrocTH ZOAr0 He yAABANacCh MCCHEAOBATEH C Ta-
KOjf mo;HoTOlt, ¢ Kakoit Omam nayqenﬁ craTUYecKue U KomeGa-
TEIbHNE I'paHUvYHNe 3azavu. Juup B MoCAEZHEe BPEMA MOABMINCH
padoTH IO nnnaunqecnnu'sanauau TEOpuUKM ympyroctu M Tepmo-
ynpyrocru. TpyzHOCTM 8azay AMHAMUYECKOi TepMOYNpyrocT B
H3BECTHO!t Mepe CBA3aH C TeM, YTO OCHOBHAH cucrema audde-
PCHIMANBREX YpaBHEHMN 3TOff TEOPMM He NPUHAZAERMT HUM OJHO-
My W3 OCHOBHHX TUIOB YpPaBHEHMi MaTeMaTWyecKoit @msnxu 1o
oomenpuHATO! Kiaccupuramun I.I'.lerposckoro.

MlunaMuveckum 3azavam ympyrocru u TE€PMOYOPYTOCTH JIs
o0yacreit co cremuanBHEMU TpannnauMy MOCBANEHO CpPaBHUTENBHO
MHOTO pador. JlocTaToyHO MOXHAH Oudnuorpafus HauGonee Bax-
HHX padoT 3TOro poza mpuBozgmres B [31] . BHauuTensHO MEHBIE
padoT uMeeTCH OTHOCHTENBHO 8azay xaa olznacreit ¢ rpaHumaMu
MpouM3BONBHOM KouGurypanuu (19, 22, 29, 80, 32, 85, %, 26,
27, 28] . Qlam ramux oGnacreit ,BHNEHASBARHNM METOZOM BIIE PBHE
AGTaNbHOE HCCHENOBAHME OCHOBHHX ZMHAMMUYECKMUX 387184y ynpyro=-
CTH NPMBOAMICA B COBMECTHHX patoTax B.l.Kynpaznse n T.B.
Bypuynanse [6, 7, 8] . B arux padorax, Ha OCHOBE Teopuu
TpaHMuHEHX 3ajay, mocrpoenHod B [1] , M erozon npeoGpa3oBa-
HIA Jlannaca Owayn KoKasaHy cymecmﬁonaunﬁ Knaccu_~YecKnx pe-
WEHM OCHOBHHX TPEXMEDHHX JUHEMNYECK X 3azay ynpyrocru.

Ha ocroBe Teopnn rpanuymmx 3aZau TepMOYmpyrocTi, mocr-
poenHo#t 3 (5], pesymbramy, nmonyueHHng B padorax (6, 7, §
OHnM OCOOWEHH ZIiIs TPEXMEDHHX ZMHAMUYECK UX 8azav Trepumoynpy-
rocTa » padorax H.C.Kaxmuawsmiu [83, 84]



AuccepranuorHas padora COCTOUT M3 ABYX IJIaB.

llepsas raasa comepxur 11 maparpagos. B rofi raase s
cucremy (11) (em.§ 1) uccaemywres ocHOBHHE mIOCKMe HayanbHO-
KpacBhe 3azavil 71l KOHEUHOHl 001acTH, OIpaHUYEHHOI npocroﬁ
8AMKHYTO} KpMBOi. A MMEHHO, pbaccMaTpuBaRTCA HAYaNLHO-Kpa-
€BHC 3a71auil, KOI'Mla Ha I'paHUle S3aTaHH:

1. Cuemenue u Temneparypa

2. TepMmoHanps%eHye u NOTOK Temua

3. CMemeHue u mMoOTOK Temsia

4. TepmoHanps%enue n TEMIeparypa

5. HopmanrHan cocrasmsaomas BEKTOpa CMemeHUsi, Kacarey-
Hafi cocraBifivuas BEKIOpa TEPMOHANPAKSHUA N TeMneparypa

6. HopmansHas cocraBiswmasn BEKTOpa TEePMOHAaNpAKCHUA,
KacaTenbHas COCTABNANNAA BEKTOPA CMEMEHME M IIOTOK Tenna.

Bo Bropoii raase, cocrosmeii ms rpsx naparpa@pe (§ §
12—14); UccnenyercA OCHOBHAS AMHAMUYECKAH 3a7auq TepMOyIpy-
TOCTH CO CMEMAHHHMM I'DAHUYHHMMN YCIOBMAMMU AN MHOI'OCBSIBHEX
KOHEUHHX o0jacreii.

Ans BceX paccMaTpuUBaEMHX 8ajla¥ ZOKasHBAWTCHA TEOPeMH cy-
WECTBOBAHMA M EIUHCTBEHHOCTH KiIaccuyeckux pemeHuit. Kpome
TOr'0, ZAETCA MOCTPOEHNE peueHmit B OCOOWEHHHX pAzax dypse.

Hazo ormerurs, uro mepsye UEeTHpe sazaul I'yiaBw I B Tp&x-
MEPHOM Cnyuae OHIM PACCMOTPEHH B pPadoTax H.C.Kaxuuawsuan
(83, 34]. B cBasu ¢ arum CZenaeM Crexywuue 3aMeyuanus:

1 AnA pemyRuuu 3amay BMecTo @yrxrnun CoGonesa, KOTopas
n cnonsayemca B padorax [33, 34 , szecs BnonnTCH Apyras
QYK IS Lf(u:t) (eM.§ B), Gomee npocras o KOHCTDYH UM,



4.

Ora (yHKONA MOSBOAAGT SHAUMTENBHO OCAACUTEH TpedoBaHus Ha-
naraeMHe Ha MMAMN HHTEIpUpOBAHMA.

2. YeTaHABAMBAWTCH DPABHOMEDHHE OLEHEM B SaMKHyTO#l 0Ona-
CTH NEePBHX NPOMBBOZHHX DEWeHMi SAMMNTMYECKMX BaZay OTHOCH-
rensuo mapauerpa? (7= 6 +(W,670) | goropwe oGecrevusant
peryasprocts (cM.§ 1) pememmit paccuarpuBaeMux safav.

Czmezyer oruerurs, YTO AUHAMMUECKNE Bajavd ¢ I'pal UYHHMH
JCHOBMAMA 5 M 6 paccMaTpMBADTCH BIEPBHS .
~ B. yuTeHH BCe XapaKTepHKe 0COOeHHOCTH, NPHACYMUE NIOC-
KUM 3a3favan.

OcHoOBHHE pesynsrTaTh HacTosme#i PaGOTH OMYGNMKOBAHN B
padorax [87, 88, 39, 40 .



I'maBal

OCHOBHHE TJIOCKME ZVHAMUYECKMe 3afayd Teopuu
T€PMOYIPYIOCTH

§ 1. Hexoropwe 0G03HAYEHMSA, ONPEXENEHMA, BCMNOMO-
raTenbHHe TeopeMH M (o pMynH

Mycrs: Ez -~ IBYMEDHOE EBKIMZOBO npocmpauc:rno;:x:=(a:£),g=(gi),
-y (£=1,2) - rourn aroro mpocrpancrsa; §D+c:E - KOHEUHAS
007acTh, OTDaKNYEHHAH NPOCTOH BaMEHYTOl HpmaoﬁS' D= a@*US
D=E\D*; Y =fxt): xceD*, telo ,0a) | — TpEXMepHii
MUIUEZp, S 1(9“ ) : xeS telo,c0)} - Gozcmaas uo:eepxaocm
Ueo, T={t: 0t coo}t - npeus;|x-yl=7 = [Z(cc g)z]
= PacCTOfAHNEe MERLYy TOUKAaMU X u g

Mycrs xpusasa S sazama ypaBHEHueM
G74,(5) ) §,=4,(9) [Y,(s+0)=4 ), 4,(s+8)=4,(9),

rze S - nyromas afcuucca, OTCUUTHBAEMAs OT HEKOTOpOil (PuKcu-
poannoit rouku ma S , € - amusa xpumoit S . B maubHeHmeM
OyZieM paccMaTpUBAaThH KPUBHE KIACCA ./li(d),o(‘fo (auaun Jamy-
HOBa), -/1-9.("” (munun ¢ mempepusHo#i B cummcie I'exszepa Kp i~
BusHoit) (cm.[1, 2, 3, 1§).

llycrs = n(¥=(n,(y n,tyl-0pT HOpMAZM B TOUKE g_eS ’
BHEWHe mo ornomermo k DY . Yepes V=V(Y) = (Y (42, Vy (YD)
0003HaYUMM OPT KacaTeabHO! B TOH me TOUKe, HanpaBleHHO# Tak,
YTOOH HOpPMaAb U KacarenbHas UMeNH Ty H#e OpueHTanuo, 4o i
CucTeMa KOOp7uHAT 01‘1 X, . Havano KoopameaT OyzeM Bceria



cuaTaTh JeEammM B obnacrn D
CnpaBeAnuBN CHGAyDLUE DABEHCTEA:

V(9 =4 =-n,y Vo (9) =Y, =n (),
1 2

ny(yY) g'f na(Y)
’ o3

‘ 2 / 2 I
(g cs0+ldy(80=1, § =~ P(Y) S o’

Ptéﬂ 3 3; 31” —~ KpUMBM3HA KpHBO# S B rouKe Y.
Tak Kax My HUX® BCE BpeMs OyZeM WMeTH AGN0 C MaTpumaMi,
T0 JCHOBMMCA B CIEZYONUX MDPABWIAX MATPUYHOTO MCUMCHEHIUS.
JMHORGHNE Ma8TPUN MPOMBBOAUTEH MO IpaBuWIy - CTpOKa Ha cronler,
BEKTOp paccuarpusard Kak OZHOCTONGLHOBYR MaTpmy; sHakg *
npn cuMBOJNE MaTpum OyAeT 03HAYATH NEePexXoz X TPaHCMORMpOBaH~
HOJ marpuue; yepes E Oyzem 0003HayaTh €A MHNYHY I uampﬂuy
lycrs M Hexoropas marpuma M= HMwIILK 1} qepeaM - Oynem
oGoaHaanL K =rhii (BepruxanbHuit) BEKTOp-CTonlern M ”M;n“- ol
5 IIM LIerre T.€.MaTPUIY GyZeM paccMaTpuBaTh KaK
COBOKYNHOCTD €€ m. BepTHKANBHNX BEKTOpOB.
IpuBezéM HexoTOpWe ompeneneHus us [1 2l
Onpezenenve 1. GyEkmus P(x) NpRHAZIE RUT Rnaccy 5 (@*}
(LeC’(9*) , ecam ¥ mempepusia 3 97, u @ ¢ C“(9*), rue
K - npousBoasEOE HaTypambHOe UACNO, €CJNM CYmecTBYET B KaX-
Aot rouke oc€ DV Bee yacrEye nponanoi;uue N0 ZeKapToBHM KOOp-
AUHATAM TOYKM O QymKUmMM P (oc) , ZO nopazka K BEANYNTENH-
HO 1 9TH NpOM3BOZHWE Hempepwsuy 3 9

Ompezenenve 2. Oysxmms P () HeMPEpPHBHO NPONONEMME B
rouke Ye S us D7, ecnu Cymecrsyer KOHeYHmit mpezen



Yim Plag) o
D' a2y
Ecan gyrkmus P (20) , onpezenéunag 3 D' (D7) HEIPe PHBHO
~ +
mpojonxuMa B Touke YeS , ro wepes P(Y) mum {“P(‘&)}
( Y7(Y) win (4} ) Oymem oGosmauars mpemen

PH9) = { P9 Lim (oo,
9390‘73

(e ={e) = lim @),
D01y
Ompezenenne 3. QyHEmuSA ‘-P(CI:)EC (91), ecan P (ﬁf) i

KpoMe Toro, ¥ u Bee e IPOM3BOZHHE ZO NOPAZKA K BKIOUl-

TENBHO, HENPEPHBHO NMPOZOMKUME B Kauzoi roure S
0,0l
Onpezenenie 4. Y e O (D*) o¢a {-1‘ eClli CYmMEecTByeT Ta-
)
Kaf nonoxurensHas mocrossHas C , YTO AN BCEX L M Y ms

9" BunomsmeTCH HepaBeHCTHO

[Plo)-(y)] ¢ C loc-y*

OqunnHo ecan \P ¢ C (,9*) & 70, r0 ¥ paBHOMEpHO
HenpepusHa 3 oonacry O '

Teopema 1.1. Eean P ¢ Co'd(;))*), 70, T0 FyHrums P ()
HCTIPEPHBHO mpoonkuma B Kaumgoit Touke S M Y() onpemenénnasn
Ha Q* paBeHCTBOM  \Y(a)= P (x), ecnn xed u Yy =
ﬂm\f(m) eciM Y e S |, ymommersopser HepaBechBy
artl | '¥(2)- (o] € [ae-! |
AL MOOHX  OC,OC IR 3uecy C= const 70,

' Onpezmenenue 5 505C (,9-*) rne K - NpOMBBONBHOE HEJI0e
NONOKWTENBHOE WHCHO, €CAH P e C" (3 u sce NpousBOz-
HHe MOpsAKa K mpumazmexar xmacey (%% (%),



Onpezenenue 6. Bexrop-dyHKmus Y(YeC k(S)
(Pe C*'%(5) )mpn yeS, eamn p(5) = PLYcs)
NPUHAANERAT COOTBOTCTBYDNEMY KAaccy Ha cermenre S e[0,€].
Onpezenenue 7. Mampnﬁa P =lI'f;xl npusazmexur Enaccy
c cm [c™“(9% , C"(3")] ecansce ;. € C" (DY)
[c*(om, c*(7) . b |
Onpezenenye 8. Mpocrparcrso A ( DY) ecrs aumeiinos HOp~

MMDOBAHHOE npocrpancmo, SNIEMEHTaMi KOTODOTO CAYXaT SIeMe-
HTH MHOXecTBa ( (ﬂ)*), ¢ HOpMoit

P
Iel <> supe | 0 (o)

(3),! ) p=0 x€$+ b(rpi bxp-?,] P:Ei+P2 .‘

f
Ompezenerue 9. Mpocrparcrso /A (D*)  ecrs numeiinos
Hopunponannoe POCTPAHCTBO C SMEMEHTAMU U8 MHOEECTBA

(3)*) 1 HOpMO#i 3aeMeHTa

Ki 2, xedt
le~-p1l 44

ki+R, =K, i=4,9,

I kf”(@‘tkﬁu =1l g+ ) +
+ MAX supe ]b}(‘f(ocg 3 vy 5P

!lcc-ac’l

))

K¢ K K K
bxi szi b_"x'i-i 6%2

Hopuy amemenra Y B MHOZeCTBE
BEHCTBOM

Il

0,0l
C " (S) onpemenmu pa-

= SUP [P + sup [P- L—P(QT!
QCGS ‘x’ges ]x"gl

4,
a B upoxecrse (' (S)- pasencrsou

(s,00)



R - suplttel + 5 sup| 9 P+

=1 xeS

Z 2 fﬂ)@f{) ~ D, ng
(=4 ':cge,S' [ oc- éﬂ

TZe 9)1 =£—5 ol 7 "gb-h-_ - npoussoznas I'EonTepa [25] .

W WHRILHBJ P (x) HasoBEM perymspHO#t B 5')
(), ecan £ CIINC DY (2ec FInci(9m).

OcroBHas ZMHaMUYECKas CHCTeMAa ZAuddepeHUUaNBHEX ypaBHe-
HUji CBASHOA TEOPUN TEPMOYNMPYTOCTH OZHOPOZHOTO W30TPOIHOIO
rena umeeT Bumg [1, 2, 5, 9, 80, 3

AU b -y gaduyeety - p BUED L g 1)

(4.1)
% éﬁf IL% div ucet) = g,(x,0),

A Ug(2e,t) -
PHGA(%:%I%S} ¢« A +(A) 5\50;55 [, = Marpuunuit muddepenmu-
¢ O 22
anbHuil oneparop Jame (craruveckuii); A - oneparop Jamnnaca;
5@ - CHUMBOJ Hpoaeuepa;}\yi,(y,ae,ll,p ~ NBBECTHHE MOCTOfH-
HuG, XapakTepusylbmue ynpyrTue W TepMUuecCKue CBOjicTBa Tena;
U= (U, Uy) - Bexrop ympyrux cuemenmit, L, - msMenemie
TeMnepaTypH ; g(a:,{) ' gs(oc,é) - aa.ﬁannuﬂ ABYME PHE BEKTOD '
# CKanfApHasa (QYHKIINA.
Baenéu rpémouﬂonemme BEKTODH

Us (uju = (Ugua,uy), Q=(2590=(2, 4, 9.



10, -

OGosmaumu wepes W, = (L -n) = U, +tghy , U= (UV)=
=- UM, + Uy N, = COOTBETCTBEHHO HOPMAILHHE M KACATELb-
HHE COCTABAAUNUe BEKTOPA CMENEHAA. YCAOBUMCA B CICIYOMEN:
ecan U=(U;,U;) - Bekrop, 10 2Ot U = (—b—@ -b-t-&)—
~ oxanAp; ecan ‘P - ckamap, To Zoly - ( b‘f ) — BeKTop.

DXy 1T
Beezngu cuezynmne nn@@epenqnaume onepampu.

A(bm PZ-?E] :.a,bxi
6"0‘”2 (1.2
-”‘o:r ’ 'lZS" ’A'fae 13

B3z %) =

= MaTpUYHHii nn@@epenunanmuﬁ Oneparop TepMOyYmpyrux "nceszo-

xoneGanmit" [1, 2 ; T(S—m) H}a&x bna—)\n‘_% AR, bxﬂexz
= MaTpUYHEE Zudde peHuuan bRu ONeparTop yHNpyruxX hanpsxeEuil
pasmepa 2 x 2;

V)< (Bl =l B + 4%, 2, 2+

g;, j }J%—i” = MarpuyENit Au@depeHuuansEMit OmepaTop meeBIOHAN-
PAReHUA; '

H(bm;n) ”m er*’lz’ — MATPUYHEI Ao peRmuMAL BHEH

OIE€paTop TEepMOYNpYIux Hanpﬂxeﬂnﬁ pasmepa 2 x 3;
d hon oI - X o
RG=m), Pam), K(m) X (=), ()~

MaTpuuENe ZujfepeHnMaNbHNE ONepaTopH, pasuepa 3 x B.
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- Erz}?j" PR n)-{lHGzR)]
X 0, 0, ~{
S BT E R
j{(—b—x—:n) bo ’l/(%;ﬂ)=/uabx ?é:) 23/“?1‘ gél;ni’o ’
"on > 3 o 2 ar.
Q(-b—:n_)z (A%)%Ci— %)nii ("‘*/“)% 29/&)“2’ k4
DX ol [ i 50 )
| 0 , o BRa 2l
BRECD X e, T=G+iw, 620.
flcro, uro

Tu, N ’ HU=Tu -y U; = AByMepHHe BEKTOpPH, a

BU=(Au- ggze:c[uj PTiu; AlUy- % U=y 7olivin),
RU=(HU; 85%), PU=(HUL-ws), KL= (u; )

X U= (un,—u'ZOfU+—S5-LLp,(.L3 (Muiu-’: 7

QU=(u,, (Af%)divbt—g—?&tlﬁ—a/us,lq&) (LU; )
TPEXMEDHHE BEKTODH .

Jerxo mokasars, uyTo (cu [1,2 14, 15] )

ﬂ20£u+—9—u,, =

(vegpydive- LU, -y 1 -sz/ub“MHn&,
ye  HU=(HU), H.U=(HU-n).
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Mu Gmeu NONE30BATHECHA TaKEe oneparopaum %:Hv, ﬁ ; P,__,_,
KOTOpHE NOZyvyanICh M3 COOTBETCTBYNNUX ONEPATOPOB BAMEHO!
HRRAMAYIN- ¥ B ST

SauMevanne. YpaBEeHUe

B(Zs Dl x= 0 (4.3)

Arpaer BaXHY BCNOMOIATeABHYD DOXH MPM YUCHMM JUHAMMYEC—
KUX B3azay TepMOYmpPYrocTH. (1 8) RasWBabT ypaBHEHMeM TE P~
MOympyrux neespoxoneCammit (cu. [2]).

Oycrs [ (X-y,7T,)) = MaTpUUA YHAAMEHTAIBHNX pemeHult
YPaBHEHUA (1 8) Hocmpoezme dTOit MaTpHMIN ZaHO B padore [10] \

Xi Xi 'Xi i- ¢ -3
[(oc-g,7,§) = A R T
Es,.??s,a;

K K K K K
LG X ) K=4,2,3
2?(36-5,2’,5’) =5zaddw (cf&’i) + rotrot (31‘501) :

%(x—gj,'z,gﬁd.ww%) , K=1,2,

iy
fws =gl § ooy upes,

I'neg (&i SKQ_) K= 12 a 110 , K=d,...,5 YAoBzerBO-
PANT ypaBHEHMUsM



%3.
A(aX))(A+X5)¢, =0,
ﬂ(ﬂ"“x%,)fa:o,
(A+)\i)(4 +)\j) ¥y ¥
(a+3)(4+)5) 9y = O,
(A+23)(A+X3) Y5 = 0.

s 9THX paBEHCTB MOIyYaeM
(1)

1
?T().-r}#)(/\f-)a)i I-‘ZL Ho(’] Ig’j
(DL H Oy x5

LPz(CC“JII ¥)= "c,—,-;z2 {[-22_): Huw( iﬁ@lﬂc'aﬂ*/n/xﬂ/} )

L_Pi(ac-g,’t,a')-—-?:ﬁ; !’1 loc- 5/"

(4)

BT /IL«)% A ﬂ HC oAl JD} [ o (ol )]g

th( 4T C) ?7() 2)3)/(;\2 )2 {[E}: Ho (AJI'&Q]“[Q‘; Ho (All'x*alz_”’

%@ﬁrw-

?T(,j\:,_-)a)i A2 )[ )L(&lx*al] 7,),“ )[ H (J II*JUH

Snecs Ho (,\L ISC-HI), i=4,2 - GyExnusa I'aHKens HyZeBOro mno-
pamKka, Mepsoro poza, A, ) L ONpeAeNADTCA WS yCAnBui
2 2__ ot 3} pfz'-z LL'Ca’
Ai-"Al‘ ( ,\-f-;‘?ju A.,g_/.()/
"-z' 2 7 _:5 9"[ X4 . Pt .
A AT % e R Sy ol
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Aanee, CHpaBeANMBH CIEAyWNmUe OuEHKM [10]

¥ - O(ﬂn!:mal),fg-— Olbnlx-y) , &, = OCt) , k=4,2

3
8e=001), Kk=4,2.

CucreMy ypaBHEHU#t, CONPARSHHYD C (1.9). 0003Ha YN
B (%53» U= 0. (1.4)

rﬁ(ac—g,'z:, Y) = coorsercraykmas MaTpima QyrZaMEHTaNBHNX pe-
menuit cucremu (1.4). Bamermm, yro F*(ac-g,f,gk F(a‘:—g,’z,d’)
(cum. [5] ). | '
CnpaBeanusa cnezyomas [1, 2, 3, 4]
Teopewa 1.2. Bemn WL=(U, U,) ¢ CLH(BINC (&), U0¢C (.‘2)”*)

,Q(,b =) U - aGcoanrso uarerpupyema 3 9" , o

Jlr AGERIu +E (v wdee = [u* { T( g s
D S

3xecs
37‘ A3 My YU
E(U,U)-— d Ud L{ﬂ-——--‘_?.__f_,._% o el BN B
L v g@(bx‘e bmp)('a:cz ﬁi}
Ly 3l - S dUp  JUy ;
3 Féz( T, aazz)(a:ce Z-)r:cz)

Owesumo, E (U U)=E (W,U)). B wacrmocrs, ecau U = (gep-
T8 CBEPXy YKABNBACT HA KOMIIEKCHO CONpARSHEYD BEANuMHY),T0

Eca,w= —}‘——'gﬁjdtvuj+ﬂz}5uP )uf_] ,aﬂféup_&fé

% " 5% 3}{;:},-@ Al (1.5).



15.

Iyers U u U - perynspame mrropy 3 9" BU un BY
- a0COMOTHO HNHTEeI DUDYEMH B $+ , Torza (cm. [4, 9, 8] )

I(UBU’*-UBu)JUc j(umf VRS [(zcupu-KUPwalS'
J(xuc?w qums

B namnemneu NOHAZ00ATCH cnez:ymmne @opuy s (cu 849+ )

QJ)“’T wi*+ Fa, u)—+~——-|u14 _jgwol q jJa:_.

’EHHU*{%%}T‘%WS, - (1.6)
%é’yj%]%‘%ﬁﬂaun_——l% c]cc %/_.‘Jg zaefuaj‘q‘afx-.:
d
JSEHU £ 315, 69|

Odmee IpeACTaBIerne perynapEoro 8 9 Bexropa U= (u; Uy)
mseer mug [2, 10]

U= S{m s 0,2 gjju(a,ogs'- e 2R Ues] o JS’ .

5(7(1 3,7;5’)8(35,?)&[(3)&5) xed’ | (1.9 &
2* -
nn .

2l Oyl 1 Gy U o s -
) = ¥ : + '
_é[X(?g'rL)F(g-I,’Z’,dr)] ZQ(%'“)U(S)} ayas. "



16.

Mg mnBGy JUedy, xe9t g
: Q+

Paccmorpun cnezyomue TepMOYNpYrude NOTeHMIMANH

Utee, )< ]F(cc -9002Eds, Wee,9) E[R(ham)F (- a,fa“)]&"(éfb(’f»
L(:c,?)iév[P(gg-n)F (x-4,54 T(é;)das, Mfﬂ-‘,ff’)é’K(%gxn)F (x-4,7,%) 5"(3)0(]79;

Jé; ?>=S[C’§(%-grraf’fa-a,m3?w§, e =,5[[Z(%J@F;m-g,r,g)]}(é{)df;

U, )= [Ge-g, 2 ¥(8)dly. 49

Q'l-

HeTpyZAHO NMpOBEpPHTHE, YTO MOTEHIMANH U WL M 3 J
mpu €S  ABaAOTCH PEryNAAPHEMI PEWeH UsMu onnoponnoﬁ cuc-
TEMH TePMOYIDYTOCTH (1 3), a moTeHuman UCDC LI") y TpHu xc—ﬁ)*
YAOBIETBODAET YypPaBHEHUD [1 2]

B Uxw) =9 %0, xe D"

Cnpa:aennmsu crexynmue npegensEue fopuyan |2, 1@]

W(Z ‘J?J ""fCZ)+W(3;E€);

i F
{R(%—%m)\/(z, 30)} = TY(@R)+ J R(g%m)ﬁ(g—g}z; b, gg(g)cég,
| s &4 '

v



17,

d * 2 ArBro T + J |
“{(‘g;; L) == ¢ee) +ﬂ( (s ) P(5mlta—y 2] s,
|PGE M, o=+
11(53"'-)3(2 e i’f(z)-*J/((az'“)[Q(bgP@F(z—g,'ca')]'f(éﬂdg

: 50(2)+JP(b,yn)[K (S0l =55l

o] (2,&’}}: T 'f(E)*'JQ(%Tz‘“)[Z(Sj’“)F (2~g,z,o“)]?(é1)afa§ ,
| i |

me zeS, (g ec®(s) poo.

Bawermu Takse, uro zzs moremmuazos W/ L, M J 7
CpaBeAnuBH 0000mEHHNe Teopemu JamyHoBa-Taydepa (cm.[2, 9,
10] ).

§ 2. MocranoBka 3azau. YcnoBus ANA HaHHHX.
EXVHCTBOHHOCTH pemeHMA
B IIHJIHHII;IJB Mo Haﬁm BOKTOD U(Oc )= (Ulx,t); Us(x,t),

xnacea e C* (oo N 8% (o)  YROBMETBODSDWEE CHCTEME
ypaBHeEmit (1.1), HauaxBHHM ycnonnﬂu

Zmu(xé) o),

+-+0

t=+0

i OUEA) - Dy

+=7+0 ot

Vaedt o lm UyGrt)= %), yag o

TPaHNYHKM YCIOBMAM COOTBETCTBEHHO
B 3agave (I)



A ——

18.

V(44)€Sw * u+(g,i)=f(f§,é), 754 (g,é)=£ffé,ﬁ) , (2.9)

B samave (II)
(2)

V(Y 1)eS oo ; [H(s'm)wa -1y 0, [—%ﬁﬁ] (Eﬂ 8 @3

B sagave () _
(3) + ,(3)
V(‘é,f)ESoa . U*(éj.f)"‘f(ajﬂ; B%BS &)J=£(éf,f), @.4)

B sagmave (IY)

! + (4) + (v ;
N et [H(g%,n,)?,((gi)]zf(w)) uj(é;,fﬁ}‘;(é,{), (9.5)

B sagave (¥) ¥
V(3 t)eSe0: LUy t)nj=g,(4,0), [(H(%.n)U(g,fJ-uhz(g,Q,
Uy (4,03, (4,0, (2.6)

B zagave (YI)

VedeSe: [H@mUeH =g,

. | - (2.7)
LU D) :3,2 (31%); 0 uBS’t)J:‘?.;(g'O*

N ZnA OONBUKX 3HaUeHu f

m ~
B U(CCJ'(;) < C e_Gﬂi
o™ da™ b
m=0,4,2, €70 W Gy» O~ HEKOMOPHE NOCMOXHHHE,

Beos Qo) = (g(at); g (ae)t), Vi t)elfs 5

, M=mamyamy, m, % 0,k2433,  (2.9)




19.
P %)= ( % wf @) P (Y, cocw"""com)

2@, Ve DY £ 0= (f“(gf) £,

,% (3,124,234, V(5016 Soa; 4, (42), 9, (4,8),
3,(9:8), 31 (4,0, 3/ (9,0), 3(4, 0, V4d) € Boo =

~ 34JlaHHHE neﬁcmnnrexsaue BEKTOD @ynxnnn

BuecTo npuBeAEHHNX 33789 MH GyZeM paccMaTpuBaTh CHEY0-
i#e SKBUBANGHTHHE WM aanaqn [2, 14]

Onpezexnrs sexzop ¢ (YN C (L!oo) YAOBIETBOP -
muﬁ yenoBusau (1 1) (2. 1) »(2.8) M rpaHMYREM YOmOBMAM COOT-
BETCTBEHHO

B 3agave (I)

V(4,050 + UCst) = F U0,

B 3agave (II)

A )
V(y,8) € Soo : [RC%@M;{,&)}F@,{),
B 8azav e (I)
: b & lm. .
Yig,0e Soo  [K (s UELI=F (50,

B 3aKaue (IY) »

V(s t)€Soo : [P(a;m)wgfﬂ =F ey,

B 3azave (3)

(5)
Viyt)eSoo: [X(%»n)d(g,ff: 2 (ér,f),

B 3agave (YI)

Ve,0) € Soo : [Q (DU, T =F “140).



20.

I ‘ (0 .(0 (« : () (0
3necs Fégf,t) (f 4 f),;é (m},ﬁ(‘g,w)'-‘ (}p(tg,f),}@ L(g,{')),
(L= 1, 2, 8, 4, 5, 6) - aaﬂanm{senropa; Opuyeu

7
f"’;ga =49.(4:4), f(g{) 32(3'£)+2/u§31(g!f)/
)
fzsi(g t)=d,(3,%), 301(6(3;7&) =§;(3;f) - 34s (th)

35(6)(:; ¢)= £
=9,(4,8), (3,4)= RN

Bymeu mpezmonararb, 4T0 3aZaHHNE BEKTOp-(yHKOUM YZOB-
JeTBOPANT CHEAYOMUM YCHAOBMAM II&LKOCTH. :
1. CymecTByT HENpEpDHBHHE HNPOMBBOLHHE BuAa

m,+é ' 3
3 z(:rf) , M) e T, 44, 0emeleqy,

3" dxf* yale 0¢me?, oslell

m#f
D fs(xf) Voo t) € 35T, 0 emeleis, 0cmet
B c):cei b

(o)

2 e, EEc::c)eC (o@*) 2

(o)

(x)eC? (,9")

8. Vf 671 F_'((ii‘a’,‘é)é Cz}ﬁfs’),ﬁ?"o) i:_{}g}&q}aéi
( )
VyeS: { s neca), f;cer,f)e CQ(T),.&=I,2,3,'{,5;6)

)
4 fins Goxsmux sHAUEHM T Qf &, f) F ((ég B, 124 ..b

/
# MX 9aCTHHE NPOUBBOZHHE mpetxamnecs B ZlanbHelimeM mo o-
Gt
AYZD MeHBEE C €°°" , TE CY0 , Gy 0 = MOCTOARHNE .



el.

llas cymecrBoBaHMA Kiaccuyeckoro (T.e. peryaspHOro) pe-
WeHMA, 09eBMAHO, HEOOXOZMMO BHNOJHEHMe YCHIOBMYt corjacoBa-
HUsi ZaHHHX - B nepmoii 3azaue

) (1)
FE&) =F "ty 0,

¥[ 55’: (u (2.9

BO BTOpoit 3amaue
T (O, (2) ' .

v/(je,g R(bg'n)@cc)éj)— Fr (4500 3 (2.10)

B TpeTneil 3agaue
d () (3
K (SymP)=F (5,0, _
Vyeb : (9. 44)
‘f““(g)—ﬁ _M,_f)

t=+0

B YeTBEpPTOHl 3amaue
(0 (4) :
VgeS: P(%gm)é(a) =F (4,0); | (2 49)

B nATO# 3a3zave

) vy {5) _
VyeS X(%)n)@ca) F. ¢80 (2.43)
B mecroft 3amaue
VSES Q(z—:n)fﬁ(a)* (633,0), (9.1Y)

secs P 0y) = (9°4); ).

Ecnyu On MCKOMOE pelEHNe WMENO CTONEKO HENDEDHBHHX



22.

IPOMBBOZHEX M0 L , CKOABKO MX mieercA y IpaHNuEEX (yHKIMii

FJfgéj . =4,...,6 » 70 yemoBuit cornacosagua (2.9) - (2. 14)
OHIT U Gn HeIOCTATOYHEMYA ¥ K HUM CHEZO0BaZ0 ON XOGABUTH YCIO-
BUA BuUZA. A NepBoit 3azayuu

o =
R i(g:'éfp = Lf( ()g) , m=23,...,7,
G - dah

0450 )
(B L - 9, o, m=4,2,..,6;
D E™ i

(2.45)

Ans Bropoft 3azaun
VL) R B i
B o o 5’ $4). %)

(2) (2.16)

Lg% ann _
B\oim ) =ond; (), m=i..,6;
t=0 :

AN TpeTheit samaun

Bmgy((?ﬂf) (m)
O3 (LY =Yy m=2,..., %,

btm 4=0
(2.1%)

(3)
Bm% (C?Jt—) (fcm)
= (4), m=4,.
( Y f- 3

L1 4eTBEpPTO# 3amaun
(4) is
(B fﬁnf)} H(Ebgm)@‘cg), Y
ot t=0 (9.18)

(y)

(}) fs (4,¢) :593("’)(5)) =l i 6
R A8
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