()

06LeAHHEHHbIN
MHCTHTYT
ANEPHbIX
-~‘”Hllhu' | HCCABAOBAHNA

Py | 1Y 6K

P17-87-338

|
M.0.KoBanesckuit ', C.B.IleaeTmunckuii ',
0.B.Caocapenko ?

TEPMOJUHAMMKA U KMHETUKA
CMUPAJIHNX MATHATHHX CTPYKTYP
U METOJ KBA3UCPEZJHUX

HanpasneHo B wypHan ''"TeopeTuueckan u
MaremMatTvueckana o¢uanka'

'Xapbxoacxuﬁ OUINKO-TeXHNUEC KM
MHETuTyT AH YCCP
QPbKOBCKUM rOCyAapCTBEHHLIT yHuBepcHuTeT

1987



I.BBegeunne

COBpSMEHHNE SKCHSPAMEHTH IIMBEJM XK OTRPHTHIO GQIBNOTO WHIA
CIHPAJBbHHX CTPYKRTYD B MArHATHHX BeEIPCTBaX, CymMeCTBYST HECKOIBKO fmsd-—
9YeCKAX MOXAaHWSMOB, OCBACHMMMX AX olpasosaHne. TeopeTHYecKoe HCCJBAO-
BAHWE TAKAX OGHOKTOB OWIO -BIR[BHE IPOBEIEHO B padorax ]:I-4] , TOe mo-
Ka38HO, YTO CIMPAJGHOS MATHATHOS YHODANOYEHHWEe MOEST GHTH OCYCJORIEHO
pazymumeM 3HAKA OCMEHHOT'O B3aMMONSHCTBHA MOXLY CIMEAQHIMMI ATOMHHMI CO—~
colAMA M CJOIyNIMME 34 HHEMH. CIEKTD SJOMEHTADHHX BO3CyRueHHm: B
9TOM HOZXOone IIGIYyYeH HA OCHOBe SHH3O0TPONHOTO IaMAnbTOHEAHA TeitzeHdep-
ra, OpEYeM NJIA OMMCEHAR CHTYAIM deppoMarsuTHOM CIMPAJE (B OTV@UEe OT
cIyuasd OpOoCTOff CIMpaJm), B TaMIIBTOHESH BRINYAMCEH CJEIaEMHe, CBS38H=
HHO C J9YOTOM YOTBEPHHX IO CIMHY S 7 B3amone #eTs mit.

B mpyrom monxone [ 5~6] crmpansmas CTPYKTypa Owia CBS3sHA C De-
JIATHB AOT CKEM B3amMoJiefiCTEIEM, CONSeTRANPM JHHE{iHNI 0 NMPOM3BOJHHM MHBA-
PHaHT Twwts , W C HOOJHODOJHEM OGMEHHHM BaamMomeltcTsmem [ 7, tﬂ
B BHpaReHMHM I JYHRIMOHANA MATHETHOE SHepT¥M, CIRKTD CIMHOBHX BOJH
HaxomwiCsA B TEpMEHAX (JEHOMEHOJOIMYOCKAX IApamMeTpoB aToro dyHrmmoHaia,

CrozpanpHui MATHeTHR fABJAETCH CHCTOMOJ CO CUOOHTAHHO HEpymeHHOH
camveTprefl, OTO 3HAWAT, TTO CHMMETIMSA COCTOSHAA DABHOBE CAf HAKE CHM-
METpHM T'aMIILTOHMAHRA, Hammwie CIBpANERHOf MArHATHOR CTPYKTYPH IpEBOTAT
K TOMy, YTO 5TO COCTOSHMEe He ARIAETC S TPaHCIAIMOHHO-MHBAPMAHTHHM H. HE
ofnafaeT HHBEPEAHTHOCTHN IO OTHOIRHHD K IIOBODOTAM CIMHA BOKPYT' OCH
cImpayd, YIOOHHM MaTeMaTHUYSCKEM AINapaToM I H3YYeHZd CACTOM CO CIIOH~
TE@HHO HApyIRHHO# cmMMerpmelf sABJIASTC A MOTOJ KBA3HMCPS] HAX [9 IO] B

HacTosme# PacoTe NpPOBENEH O ECCIENOBAEMS MECHHTHHX CHACTEM CO CIMpaJBbHOM
CTDYRT ypof HA OCHOBE METOJOB KBa3HCPSIHEX H COKDAmMEHHOT'O0 OIMACaHMS [Iﬂ
V3Yy98HO PABHOBECHO® COCTOAHHS: -IIOCTPOSHA TODMOIMHAMIKE; ILIOTHOCTHE I
IUTOTHOCTH IOTOKOB ALIMTEBHHX MHTOIPANI(E JBWECHA] BHPA®SHH B TOPMEHAX
TEPMOMIRHAMAIECKOT'O NOTOHIAAT . HoBue TepMoImHaMIYeCKEE DADAMETPH — BOK—~
TOP CIMpaJm P u fasa mapamerpe nopsmra ¥ BBemeHH Ha OCHOBE MeTOhA
KBas3HBCpe IHAX. JcCJenoBAHH BONPOCH OIMCAaHMA HEPABHOBE CHHX IPONECCOB:
IeH BHBOJ, MAKDOCROIMYECKEX ypaBHeHEl! NEWXEHHA C y4YeT v IPOLIeCCOB IUC—
canmamem, Ioxasano, YTO CHCTeMa Xaparrepw3yeTcs I0 HIHOTHIECREME KOo(—
dmOEmeHTaME, KOTODHO NpeIICTABJICHH B TOPMAHAX IBYXBPEeMEHHHX ROPDEJSIIH OH~—
BHX QyHROEE X yOoBASTBODAWT DpHEURIy OH3arepa.

IIp¥ ECCIIBIOBAHMM YJKA3aHAHX BONDOCOB MH -CYMECT BEHHO HCIOJH3O0BATH
moxxol, paseETEi B padoTax [IZ-I’?] L CHCTeM CO CHOHTAHHO Hap yme HHoi
cmmver paeii,

B omac aHEM CBEPXTeXKy4ol RANKOCTH M MarHWUTHHX CTPYRTYP HMEeTCs
GonpIR g HANOTHS, KOTOpas BIRIBHE OTMEUYeHA B [IB] IJiT MarHeTHRA THIA



"Jlerkaa ILIOCKOCTH" (B BTOM CIy4Yae BOKTOD CHMpan® p = O HAXOWATCA B CO-
CTOAHAM CTATHCTHUSCKOI'O DABHOBSCHA).JTy AHAJOTHN MOXHO DPACIPOCTDAHATE
na.ume a EMeHHO, Rak IokasaHo B [ I6], comparsmue MeTHETHEe cECTeM
PtO ) aHALOTHYHH B ONpENSJEHHM CMHCJLO CBODXTOKYTEM RHLKOCTAM C
OT/IMTIHHM OT HyJS CBEDXTEKYUAM HMIYJIECOM P B COCTOAHHE PARBHOBECHSL.

2. TepMOmMHAMEKA CIMPAJIBHOTO MATHETHERA

Ins CHCTEM CO CIOHTAHHO HapymeHHof cmviMeTpHeli cocTosHme cra-~
TACTAYECKOTO PABHOBECHsA O0JafaeT Calee HESKOR CEMMeTiwefi, YeM CHMMET-
PES TaMATBTOHEAHA, JIOOHOR IDHIBIUKE ), NO3BQIsNIel OIMCHBATH CHC TEMH
CO CIOHTAHHO HapymeHHO} cmMmeTDHell, ARIAETCA KOHHGMMs KBA3HCPENHWX,

CormacHo H.H.BOromdoBy, CpenHEme 3HAYEHWS B COCTO SHMM CTATHCTH-
9eCKOr0 papHmecHi (C HEpYWOHHO! CEMMETDHel) OmpeIRNswTcs GOpMyJIoH

D= %\m Q,\\T\ ﬁp\)f/\; ,\Wv= eXP{Q\)"YJ%‘“\)Y9§ I ‘

V>0 Vv oo (2.1)

N

3mecs V - o6wém cmcTemu; [, ~— ONEPAT OPH ANATEBHHX HHTET DAJIOB
IBFREHAS [0 OTHOIGHTD K FaMibTOMmEy # = T, ; !4 — CONpAReH-
RHe MM TepnommHammiecmme cwm; {2y - TepMommHaMIueckmii MOTeHIHAT,
ompenensenult s yorosus SPW,=1 . Omeparop f  oomamer cm-
MeTpael HCCTenyenol CpeZH ¥ CHEMAST BHDORNEHWE COCTOSHES CTATHC TH~
YOeCKOro paBHOBecHd. IlpemeJt

lnbim <2 = W (2.2)

V20 Vaoo Al
onperenfeT IIOTHOCTL TEPMOIMHANHYECKOTO HOTSHIEAIA,

¥u Gymem mpexnozaraTh, 9Yro IEHAMARA CECTEMH ONDENeJNfeTcs Ia-

MIIBTOHEAHOM , BABACSIIM OT Y3€JBHHX CIMHOBHX ONEDATODOB o¢ .
=%( {)e ) » mpmEueM KpoMe caMmoro onepatopa #  cymectsyer eme ommH
aIIMTEBHENY MHTErpaJd IBERCHEA S = b , Tak wo [#, S°]=0 .
B kavecTBe NpHMepA TaKOTO I'aMAIBTO! a MOXEO MMETh B BHLY TaMBIBTO~
HEAH AHW3OTPONHOTO reii3eHCepToBCKOT0 MATHETERA

-— . zZ 2 { + -
#{Ot)z—gzﬂ;[Jémbe')m*']-emoe'ﬁm}’ (2.3)
+ X Y /
rme D, = {)e i’i‘ée (Tem Jem "OGMerHHe” EETETpAiH). IIpx

Dum PaMITETOHE AH Jf( %) He mOMMeH HSMEHITH—
ca, H( 0€+m) H(De) -

BpengM ouepaTopH IIOTHOCTO) SNIATEBHHY FHTETDAICH JBHEXCHEH
‘5‘0( (%) , 4=0, T 5 TA‘JJ X 3’4 x) , ( 5509 £0¢) - miormocrs
SHEpTHH , '5,1_()<)~ 5(x) - mmoTHOCTH Z —coc'tannmeﬁ comHa )  Hampmwiep,

CIBAI'6 cxmnoa Deﬂ {)
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~
TIe Re ~ DAnEyC-BEXTOD 4 yana. Omeparop S (X)  yIOBJIE TBOPAMT
m@@epenmanbmm 3AKOHAM COXDAHO HAs

? FJK (o)
(x =- . =
if#,, )] TN #=0,2 (2.5)
TIe So(k = { C\(k K } — OIeparToOpH IUIOTHOCTEH HOTOKOB SHEPIHA U
Z-## KOMIHOHOHTH cmma, KOTOpHE, COIJIACHO [12—13] EMET BHY

A

G )= %jyx X, jé)[ 2o-U-0) , 2oeda)] |

J)[ g (x- (A- MY ), 6 X+ XX )] (2.6)
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CratacTodeckx it onmeparop paccma-rpmaaemoﬁ CHCTOMH p CTPORTC A
U3 y3eJbHHX ONEpaTopoB CHEHA, f = p( be) . Hpoc'rpa{cmgimo OfiHODpON—
HOEe COCTQfHEE He IOUIEHO MSMEHSTECH DM TPEHCJANEH CIMHOB 5, — D o
T.e. Pl Foem )= P(%%) . Omiaxo pamHoBecHO® COCTOsEmE c]mpa.mbnoro
MATHOTHEA HO fBAETCH MPOCTPEHCTBERHO-ONHOPONHHM, s cnEpasbHHEX
c'rpym*yp CMOmPHHE CINHOB ')e—’ Ge+m OKBHBAN € THO IIOBOPOTY H2 yroj
P Zm jomyr ocm Z ( P — BEKTOD CIEPAJHM MATHHTHON
cmpyn'rypu, zM_ Rerm Re. ). TomuepkAeM, 9TO MH HE IpexmoJaraeM,
qTO BEKTOD CIMpaJi ‘p’ napmeﬁeu ocm Z (B nancHefimeM MH yBEIEM,
UTO OpE ONPENSICHHHEX YCIOBEAX P \| Z ). TaxmM odpasom, CTATHCTHYEC—
Kaft ONep&TOp GOCTOSHMA, OCIAUAKMEI0 cxmpamnoﬁ cnmme-rpneﬁ odignaeT -
cBoﬁcmom :
(0 \ (¥ S '(é" el‘/‘S . .33 '
= e = p.
“ PL2%) y TP Em o0
(M - mpomssoisHO). B JaCcTHOCTH, TAKAM CBOMCTBOM HNOVIKEH OGIAnaTh peB-—
HOBeCHHH c'ramcm'mecmﬁ omeparop (2.I). HosToMy GRCKOHEUHO MaHZ mC-
TOYHAR V ¥( oe) , CHPMapmult BHDORNCHAE, IOJKEH YIORJET BOPATH COOTHO-
Jutsiz ]
h —l "LMS r L, ‘ 4/m Sz
f(2.)e

I

":[ °€+M) -



3ameyas, d4TO

2 2 : 2 ) z
;N,,,S K S )2 -S4+ 4,5 b
e € = Y, € Oee =@ .9(’ (2.8)

JIeTKO 3aRJDYATH, YTO B KAYeCTBe MCTCYHMKA, CHAMAKMET0 BHPORIESHUE ,
MOEHO B3ATH =

I R {[ PQ€+W) +

10(%):%(@ ﬁe_‘_ac.), (2.9)
toe ¥ - meworTopas gaza. TarmmM o6pasoM, DABHOBECHHH CTATHECTAYCCKEH

OepaTop, COOTBOTCTBYMUIAN CIMpANBHO) MATHATHOH CTPYKType, MMEeT BHN
(cm. [16]):

. 2 > ;@Tz}w(é)) N
“\)(/V[{): exPin—YOM—YfS—vY, 2 (e Do+ 3.(’.)}' (2.10)
MH BWIEM, WTO HADAIY C TEMONAHAMZYECKMMA CHuaMt Yo , Ja

craracTEYeCRE# omepaTop W  sRimercg fyHxmmeR BeKTOpA CIMpAIH T)"
¥ $asy ¥ , OpMYEM HOTDHBRANEHAS 3aBHCGAMOCTH OT IOCJSIHEX OCTAETCH
IocJe TEePMOMMHAMAYECKOTO NPSIENBHOTO IepeXolga M cTpemiewms V K Hy-
JB, T.6.
W (st.,_ﬁ’., ©) = bmlim Wy,
~ V20 Voaeo (Z.II)
Bpememme mcToummka +  (cM.(2.9) ) NPEBOIAT K COOTHONEHEAM

i 2 A ) 2
im Ui W, 0 ¥, =0
g”..”ge%vlspl 1,2 Jalk) £ 0, L, 5] (2.12)

A~

tne O (X ) =~ OpOM3POMEENE KPA3ENORATLHH{t Omeperop, OTHOCAmEHACA K
ysay € . OTH COOTHOWCEAA O3HAYANT yMEHBNEHMO CHEMMETDMM COCTOSHEA
PaBHOBECHS IO OPABHEHMD C CEAMMeTpHeff raMaybhTOHEAHA., B COOTBeTC TBHM C
EReoJorme # KBASHCPEIHEX CpemEmMe

b lim  Sp Wy Gxe) < oo (2.13)

V>0 Voaoo

CYMECTB yOT, B I HAX BHIONHATCS IPEHIEN IPOCTPABCTBOHHOTO OCTAGNOHHA
roppexsorit

Ia ~ A . A
&:n%’u& Wy 0, 1) 050) = (,,,, &m Sp¥y o,m)&r:\ &'2 Spwh 0,)(2.14)

W'—XZ'-?-O

-0pamasch X SBHOMY BEIY CTATHECTHYECKOIO ONeparopa Wy, samerms, UTO

paza @(t) , BooGme roBops, BAEMCHT OT BPEMEHI, IpmgeM STy 33BACH-
MOCTB JIETEO ONpefieJMTH, 3aMeTHB, UTO DABHCB ecHHiI CTATHCTEYECKH]l ome-—
parop W(£)  ymoBzeTsOpseT ypeaBHeHm® JAyBmILA, U3 KOTODOTO CJIEIyeT,

qaro

e“%‘r w{é)elw = W(t+T) | (2.15)
IoraxeM, 4TO

i, 2
[ Wiy, ®+ \{—\f s J]=0. (2.16)

C osToft meJEN 3aMeTEM, 4TO . .
i Gim Sp [ W, Yo K2 S+ flam =0

A
IJISl DpOESBOJBEOTO KBASMJIOKANIBEOI0 omeparopa @ (x). Ha OCHOB® dop-
mym (2.I3) oTcOIA B CIELYOT (2.16). (momwepwmem, wro | WH), %*]+#0,
[Wi), S] #0 ), M (2.15), (2.8) HeMeIIEHHO MOy WM

-1
t‘?“"‘= ‘h‘b"’('p(oj . hE—-Yz.-\(o

!

BBeZieM CTATECTEYOCKH)! OISpaTop Wy

[ +
wy = Up Wy@1Up

TIe H
2 e
Up = expl—z‘% AN AU Rp-ht+yio. -
[loxkaxeM, UTO
A o,
Wt\l (75'(+m) = Wy ( A ). {2.18)
JleftcTBRTENBHO, .
A n P_ »
le - eXP{QV'\{J ’d‘o(P—VYO%—:(é;’aC')}’ ’ﬂ‘d = UPWA UP (2.19)

. A z
Bameyaqd janee, ITo0 ‘. ﬂ'd.. S ]= o) Jz:.2~

A, - i¥m S
UP(')f-m\): UP(De)'e B




nMeem ’a\d ( O€+m )= T«x ( Oe) . Orcorma = w3 (2,19) Mu z moryuaem
coorHowerue (2,I18),
Tamy o6pasoM, fmn'maaﬂ (2.18), malimém
+ ~ (%, [t) z

Spwi D, =By e ¢ ,SPWHIY, = D, =D (2.20)
TIe ')_L Ay = Momyym momepewnofi M HpOXOABHEOf COCTERIAMMX CIOMHA
€51, 5., - me sammcar or { ), Urodm ompenesmTh IIPOC TPEHC TB EHHYD
CTPYKTYPy CIMHOBOFO MCMOHTA B COCTOHEEE CTATHCTHYIOCKOTO DABHOBECHS,
BBONeM cucTemy xoopmmar (T, 0, 3 ) , mis woTopalt ocH y =N
COBIAMAWT, OCH |  JERAT B lmocRocTz (X,2) ,aocs 5 Hanpas-
JIeHA BIOJMb BOKTODA CIMpATH P & odpasyeT yrox Y  C OCHD QHEB0-
TpormE Z . B 9Toif cHCTeMe KOODIEHAT KOMOOHOETH CIMHA ﬁei , Oe ,
5;  iMenT BER

bi= ’)_L-Ce’ﬂ?e-(b')‘l’—’)"'%nq’ 5

1 _ s .
5e= D, -¢n PS‘ , Qe: ")_L'@PX'Q\T\P“"" Dn'(m‘#’, (2.21)
me %=PSe (3¢ -moexma R, maoe 5 ). Mu mmmm, o
B mocxocrs ( { , 7 ) xowmowenrs S 2! oopasymr ammme

4
. 2 2

[ 5= D5 (m'l .y

\ By b Y N 2Dy T
a Ipoexms ’)i opn (MECHpOBAHEGM yMB YV ABIseTca mepmommueckdk
gynxmzefi S . Eoom 2, SinY <) coh , To B wiocrocT® (F, %)
yron ol IPOEKIMW BeXTOpA CIMHA HAa OChb 7  H3SMEHAETCSH MEXTy O ¥
2% , 04d 2T (em.pmc,Ia), Eem A, Snd>A ¥ , To yrox
ol H3MEHATCA B NPOIBJIAX ~of, ol K oA, oLy <2- (cm.,
puc.I6). Frox o, ompenenseTcsa M3 YCIGBHSA KACAHMS OPOSKIME CIMHA B
nnocxocte (¥, Y ) c JmEmefi smmmnca.

Ecom ock crmpasm T)' Z oCh amorpomm _coBmazanT, TO STOT
c.nyqaﬁ COOTBE TCTBYeT (ePpOMarHATHON CIHpand: ( P Nz, .L"‘ 0, A, #O)
Ipg Pz = », =0  mveer MOCTO yOPALOTCHNE THIA npoc'roﬁ CIH~—
pam,

KBa3WIOKAIBHES ONEDATOpH a ) (Hanpnmep. onepar o ﬁ(x)
3;(( (x) ) mMeDT CTPYRTYDY THIR A(K)= z G, 00- £, ). To-

v

a) Dy sing <Ay cont £) Dy Sin¥ >, con

Pac.I. a),B), [JDOCTPAHCTBEHHO® DACIPENGJCHEE CIHHOBOI'O
MOMEHTa B INIOCKOCTHE (R, g).

5TOMY CPEIHES IMEDT TAKYD X6 CTPYRTYDY Sp\VG(X) 7: 5(5(—?,)gpwa
W3 coormomemm#t (2.17), (2.,18), (2,19) cuemyer, o ectm [ae,S J-o ,
70 Sp wa He zapEcET or ¢ ®, CIENOBATEIEHO,

- 2
SPWacx)-Spwa 26(1—0) ) [0, S ]-0
JepenHsas 3Ty QYHKIHED no JIOMEHTEPHO! aYefine, MOTYIEM

3 ~o A n
T E gSpwmm)f—u;ﬁpwoo. (2.22)

D10 CpENHee MH OGO3EATEM Uepes O ,
R . .

_ A = - iy
a=1 SPpWa, = Sp W Gx) (2.23)

(U, ~ o0n6M siemeHTEpHOf sgefixd: pPOSyJIETAr JCPeLHGHHA HE SQBECHET OT
TOT'0, OKOJIO KAROM TOURE IPOMCXONHT YCPENHeHEE; UYepTa HAN MNypoM O3HA—
9geT JONCGIHETENbHOe YCpENHEHME IO aneMeHTapHol suefire),

YaETHBAS ONPENOJSHMe TEPMONMEAMAYECKOTO HoTemmsana (cM.2.2) )
HME6M - ’



:§J = %(;_). =?‘PW§o{(X)- (2.24)

Nlepei#inéM Temepr K HAXOKICHMD CPeIHAX sﬂat{emm 3;(K omepaT opcs
ILIOTHOCTe i MOTOROB (OUSBMIHO, L 3‘“0() st ] = , cM. (2,6)), Bame~
vag, Iro .

—_— ~ ~ —_— A A
SpwW ambly) = pw Giry)ée)

mmeeM, cormaceo (2.6), (2.16),

TI'K = ]L,‘ S‘J3x Xk _SﬁPW[ 2{0)5/2\(”] ,
' e R —_— A A
I = [Py 0 SpwlEn, Am)
C npyrott cropau, memomssys (2.18), (2.19), uafingu
N
- i —_ lo A~ A — _172¢ AA
JK=LJJ X X¢ SP W [ EFIO), 0(x)]=9p W ﬁf , EP: UPZ UP"
!
rex xax SPW=1 | o
— _ 1 ?
e = X :5% ' (2.25)
Us gopmyn (2.24), (2.25) BHTOKAST COOTHONPHED

BHpaxanmee I 3ar0H TEPMONEHAMAKE JJIf -OCPATEMHX OPONECOOR., Bmensm B
pPaccMOTpeHNe WIOTHOCTH SHTPOIMHA B COCTOSHEE CTATECTEIECROTO DABHOBO-
cHf

o~—fﬁm%m = SpwWlhw <-4+ 3, (2.27)
Torna COOTHOmOHWe (2.26) MOXHO MepeImCaTh B SKBEBANGHTHOM BEIE

1z =4TJ6+|’1°’5+JKJPK, (2.28)

—

IIepemﬁa'M K HaXOXIEHHD _q] . BeereM ¢ oTOR mensy BenEwEHy 9«

= %\Hjx Xy SP W [EPIO)., £ (x)]

T —

‘TIE

[ A A -
@P[¥)= EP(X)- hdoy+ V( 2 (x)+ 5+(x)) _

9Ta BeMMYMHA CBS3aHA C IIOTHOCTHD IOTOR2 SHEDIHA G
- N J; _— ] - A ~
To= +J4% x Spwy [ &g, Eo00]

Gopmyokt

- — -+
Gr = Yk - hjx
2l
Bameuas, wr0 [W:;, jJ3x EP(X)]=O
(om. [ 15, I’?J ). TooaTomy

—I

, MOXHO NOK23aTh, uro Gy = ©

Ge=hiy. (2.29)
Taxum oCpasoM, ymrmas (2.25), (2.29), meem
- _ WO P Yz
U i e

OGpaTiM BHAMAHHe Ha TO,4YTO BEJIAIAHA 'aw'/aP OLpEeNSNAeT UOTOK
crmHa (oM. (2.25) ). TosToMy, eCTE (M3HUECKE® YCJIOBHA Ha HOBEPXHOC TH
TeJla, ONpenIsumEe COCTOSHEES pamonecm TAKOBH, 9YTO HOTOK CIOMHA OOpa-
maeTcsa B HyIb, TO BOKTOD CIMpaJHA P MOXET OHTH HalileH H3 YCJOBHA
MAHEMYMA TODMOIMHAMAIECKOrO HNOTEHr@ara )

@ = O .
2P«
9T0 ypaBHEHHE onpene.nse'r BEKTOD CIpaJA Kax JyHKIEH TeIMOIZEAMAYECHIX
napaMeTpoB P P ( ) , @ 6T0 HAIpaRIeHMe ONpeNeJAIeTcAd OChHD
8HA30TPOIEH, 3aIABaeMOft TAMATETOREAEAM ¢ . B DACCMATIMBAEMOM CIydae
P l\ Z L]
Paccmo'rpmwi'renepb cpernHue SPW 5 (x) , B HOTODHX omga'rop
{) (x) = Z’ oe ¥ Yia Xe) HE KOMMYTHEDYeT C oImepaTopoM
[0, ¢S ] # O . Coruacro (2.20),

Spw:)(x)— Dy e ‘P ZM—)@) (2.32)

Tar RaK BEKTOpD P ABJIASTC 51, BOOGIE ronop,q, OPOM3BOJILHHM DAPAMETPOM, TO
9TH 'CDeLHMe YRS He mapnanmm IO OTHOWSHMD K TPyINaM CEMMETDHE, CBf-
38HEHM C KPECTAJUMYECRO} pemeTRoR. JjiA IJMHHO NODHONEIECKAX CTPYKTYD

\P\ Q << . cpenmme mo amemenTapHol KpECTamTOTPAFETECEOR SIEHKE
ot BesmwmH (2.32) ompemensmres Gomvymoit

(2.81)



5—pW§t1x)= S,

3. MeTox COKpAmeHHOT'O OIWC &SHES

Ilpr U3y9eHVN HEOOPATHAMHX IPOUSCCOB GYIEOM LJA IPOCTOTH CTPOHTH
TeOopm, Npernararasd, Yo MarHeTHK fBISEeTCS CIVIONHOR cpepoff, B KOTODOH,
OIHAKO, HOT MHTETpasa JBIREHNS, CBAAHHOTO ¢ 3AKOHOM COXPaHOHHH MMIYJb-
ca, MameHeBMs, KOTOpDHE HEOOXONMIMO BBECTH DM MEPeXQNe OT HeIpePHBHOM
CpellH K pemeTre, OynyT OTMEUYEeHH IpM MOJYYeHMM OKOHYATeJHHHX Des3JIbTa—
TOB.

JJIg OIMC aHys KMHeTHY6CHIX IDOIECCOB B CHCTeMe GYHEeM HCIOJE30—
BaTh METOX COKPANSHHOI'O OINCaHHEA. COIVIACHO aTaMY MeTomr pr t> 7T,
(T» - Bpemsa peraxcamym) craTEcTmIeckmt omepatrop (¢ 34BUCHAT OT
BPeMEHE 1 BAUANBHOTO CTATHCTHIECKOTo orpparopa (/0)= /O TOJIEKO Yepes
IIOCPENCTBO HEeKOTOPOT'0 Hadopa IIapaMeTpoB. B oJyvuge OIMpaJpHHX MarHeTm—
KOB B KAyeCTBE TamiX NapamMeTpOB CJeNyeT B3ATH ILIOTHOCTH QIIUTUEHHX
WETerpajics IBmReHmA S« (%1) , PHt) (yron saxpywmBeHWs B IUIOCKOC—
TH, nepHeHIMK I spHOY k ock exmsorpomu (cM, (2,7) ), Taxmm obpazom, co-
TJIACHO CKA3&HHOLY,

SN2
o= pe ———pfsudo),9ot.0)] (o

npayem

52100 5p 1), e, 0.

¢ (x) = Jm&vSppfs‘(y'), @)} o (x)

IlapameTpx 'S:((X,{) . ¢ry,t) , Kak cxenyer m3 (2,5), (3,2), ynosrerso—
PADT MAKPOCKOIMYECKEM YDARHEHAAM IRIESHA

‘i,‘ t)=L {)1,%), 45(14{): Ly mt) (3.3)

rne

Pi[e, v10]
(y)-- 5 3. 5 o, Lol)= Reiﬂ—L_.
s Pots. 1 ¢ Speis, e} i) (3.4)

PaccMOTPMM JIOKATFHO DABHOBECHHE - cTa'mowmecmm Ol par op

Wy (Y 1)= expl 0y -l Y Sutd -y ¥ o Swe ’Y+3€)} (3.5)

10

‘saprcamafl OT TAKOrO K€ WACJA IIPOM3BOJNBHHX QyHmimi Yo (¥) }(X) ,

YrO W CTATHCTEIECHAit omeparop iS’, LP} .
Cormacro (3.I), mMeeT MECTO aCHMITOTHYECKOE COOTHOMEHNE

¥t
€

WY, x)e' sz, W), o@, W)l

T >, ps
Toaromy @yHK Iy Y ’ [ MORHO HOLOGpaTh TaliM OCPa30M, UroCH

7 (p- Wl ) /qo))) _’, o

TIe Yo 0, P) , )((X, e) - HOROTOHE (yHKIFW X , 3aBUCAUHE OT
HAUAIBHOTO CTATHCTHIECKOTO omeparopa 0 .

Ecom B KauecTBe B3ATH ACUMITOTHYECHKZ{I CTATHCTMIECKZil olle—
patop § ( 5, ¢) , TO 9TO COOTHONHFE MORHO lepelmcarh B BHIE
-l L#T
¢ (p(?,@)—W(Y(F‘P }((S“p))e —=="2% .8

rme %W, )( ~ HewW3BecTHHe QyHKmoRa™ 5 , ¥ @

Yalt, 5, @)= %X, 0(5,0)) | X1,5,0)= XX, P(5). (3.7

CraTECc THIECKA# oIBpaATOD p(S‘,ﬁP) JIOBJETBODsET ypaBHeHmn JMyBUII-

ag
r 1 30
L%, 0] —-H-Ld <o Le, (3.8)
Tne .
(3, 2059 3 8P(5¢)
%Yd La= [x Bmx)'L'*m" o= Bew Lo

BaMeTEM, 9TO, COTM&CHO (3.4), pasioreHme BEIMYMHH La mo TpafnenTaM
[apaMeTpoB - COKPANEHHOr0 OIMC aHMA HAYMHAeTCA C WIeHOB I-T0 HOPANKa
( TPONOpPIEOR AMEHKX TpajMeHTaM), & pas:xomenne jaemqmm éga—— C WIeHGB

HyZOBOTO NOPSAKA, Tees Lp= L '0) G Lw COOTBOTCTBYeT HYJIEBOL
My IpRGJEECHED IO TDaIEEHTaM) ., Taxc Kax, corymceo (3.2)
2 , 2
1S (¢S 4
e PV T =p(5es¥) ¥ - conol,
70
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(3,0
[5%, P50 = o 8§fo<x>

HosTomy ypasnenme (3.8) MORHO mepemicaTh B BHIE

'ap ’bp ) () fo) z
t[H,p]= 75k oG (Loly), H=®-L-S

e

'

%P @ 13, %p(r Q) ©
OTcoma caenyer, dTO Da3JIOKEHNe [paBoii YacTH YPABHEHMT (3.9) B pam mo
TDaJMEHTaM OKONO TOYKM X  HAUNHAGTCH ¢ WIOHOB IepBOTO mopanka (B
omme oT ypapHenza (3.8) ),

Tax xax

M T ik H
lHT(p-\l\/)e‘ (Cz p-‘u\/+j<l'clel -¢)[H, p- W]el ’
0

TO, ECHOMB3YS ACHMIOTOTHYECKOe CooTHOmerme (B8.6) I ypamiemme (3,9), mo-
Ty

< —iHl i
0 =W+£J‘C e T{‘L[H.W]—’Zg (L ) e : (3.10)

»

roe semwmmn L4, L (onpemensume maxpocKommecHme ypaBHEHHs
IBERCHESA) HAXOGATCA ¢ HaMombd (3.4), a HOM3BECTHHO (YHELWOHAIH
Y(3,0) , )({5', %), Bxonsmme B omeparop W, ONPeNEIANTCH M3 ypapHe—
Hnt (3.7).

B IpOCTpPaHCTBEHHO-HE ONHOPOIH(M CJY9ae BOKTOD CIMDAIK CBA3aH
c q)aaoﬁ ©  napamerpa mopamka GopMyIol
W(x)
2% - (3.11)

F(X):

Bupazenua (3.3), (3.4), (8.7), (3.10), (3.II) mpemcrammanT coGof mon-
HyD CHCTEMy MaKpocKONMYECKAX yPABHOHW} IBEXOHHES CIMPaIBHOTO MaTHETE-
k2, DeNeHMe KOTOPHX OyZeT LDOBONETHECS B PAMKAX TEODHM BO3MyNOHMR IIO
rpammentaM @S« 79Xy , 2P¢/PXx , xoropue [DpeIIONaracM MaHMI,
Mu dymem muTepecoBaTkca cpemmmmE SPL( I ix ), et'y) Gx)
KBasWJIOKIBPHHX OlepaT OpoB Q(x) , OTHOCAIEXCHA K TO4re X , B cmyy

12

s ]
TPaHCILALMOHHO mmapnanmocrrn rameToHﬂana INMEeT MecTo oqenmaoe co~
orsomenme SPP(T(y'), Q’(k))mk) =5ppl Sexex ), Quex ))CHO) B cm-
JIy NpEHIHANa OCJIaCJIoHA 1 KOppeJAIgit ocHozaHoﬁ BRISM B BTH CPENHMe oynyT
IaBaTh Teé BHAUEHMA NapaMeTPOB S o (+x') & (P{J(+X) SHAYGHHMA apryMeH-
ra X’ XOTOPHX GJM3KE K HyJD. Pa3JoEeHUA

Syl ¥) = 5 00+ Ky T
P ,
(3.12)
2900 ! b @)

{
- AP SINCAL 412,
(P(Y-FX) (Pf)()'l' XK ?X ,! ¢ % ?X‘?y" -+,

IPEBOJAT K DASJOKGHMD CTATHCTAYECKOTO omepartopa of r(xfx’), Wkﬁ(')) :

] ! _ haid (n)
p(r{m ), PU))= O(k) nz:* P, (3.13)
TIe |O ( X)~ )\ /\ ~ L , L - XapaKTepHHE Da3MepH HGOJIKOpOlI—

HocTH, lajee, cor.nacno (3.7), mmeeT MecTo passomerme QyHRIEH Ya tvex, P4
X(Wx Px)) IO IpaIeHTaM THIPOIMHAMAUCCHMX NapaMeT—
DoB, cn.qsammm ¢ TouKoft X

Nlier, 0)= Yatx, Py ZEP)
Mg "
|
K, 0) = F0x, @) v 2L0O,

& TarRgRe DAa3JORCHES BeNINIEH Yo, P = )((X p(x)) CBA3EHHOE C
Da3JIOEeHASM CTaTHCTEIECKOTO oneparopa p(x)

Yok, P ) = Y zp m) ‘&cx)
hO
> " il (3.14)
?((yhp{x))=/((x,“2=°p ()= 2 fo) 314(

(i (h)
Caaraemue an{X ) = )( (x) onmpenensmrcs ms yesosmit
‘ 0 -
€0 = Imdn SPP (5,0) 5x) = 7m£n5/),0°/x)o ),

34l = SPP(S‘AO)S;,(x) Spp w5 (o) (3.15)
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COOTBOTCTBYNIEX TQMY $AKTY, PO NADAMETDH COKDANEHHOTO OWHCgHus Olpe~
IeJANTCA DJIABHHM IPHGIMKEHEEM CTATHCTHYECKOT'O ONEpAaTopa p 0y .
Pazsomenre (3,I2) HHOYIMDYeT DasiOXEHEe IDyTEX BEJIMWMH II0 Ipa-
IMeHTaM, IPEYEM IJIS WIEHOB COOTBeTCTRYDNAX DANOB FCIONH3YyeM aHANOTHY—
HHe OCO3HAYGHW,.
Tak Kar pasJOReHEe LQL (X, 3x(x ) ‘PCX)) m Lplx, S‘l)l)(P(k})-
{o)

AOF

Ly(x) = Z’ Lo( ) Ly 0- L (x)_ z‘ me)

Hamae'rca C WIGHOB, JHe #HHX 1O Tpam@meHTaM, TO ypanneﬂne (3.I0) mospo—
JIfeT pa3BATH npoc'rym TEOPHN BO3MYmeHHR OO TpaiueHTaM IapamMeTpoB CO-
KpameHHOTO OIMCaHuA.

llpmBeneM pasloReHNe CTATECTHIECKOT'0 oneparora V\/\/[X)

) / Ao [ UG k)
W t)=exp Q- [V, 05 004 P Yo'y Sihe” 45}
(3.16)
B pAX NO TpamEeHTaM BeymmmH YA (K) )((X) HpexoJaras IpE 5TOM,
IO M EHTEDECYelCH CDeIHEME S{JW\/ b)) = Wix) Gico)
KBasIWIOKANBHHX OllepaTopoB &4 (¥} , OTHOCAUMXCHA K Toyke X . My Oy-
LeM yhepREBarb Mpm sToM wiemn 0 Y(X)/?Xx & ’0’2/ (U/?X[?X( , Tax
KAK REOGXOIEMO CUNTaTh, YTO BEJMIMHH 7 )’ () /¥« HyneBoro mopsLKa
no rpagmerTam (cm.pupaxenme (2.I7) mis gesn ¥ ). JORQIBHO paBHO—
BeCHuit c'ramc'rmecmﬁ omepaTop MORHO HDENCTABUTE B Bame W, (%) =

= U0 Wy 0 V¥ (x) , THe

W, (K) = ex p{ QM- H3 yj[\é (1+X) %d(y’)xyv‘f, (X (5T 3. )] }
- 3

[ | + I \
S.00%) = U0 30U ),
u yuwrapEHl omeparop U(X)  ompemensercs gopMymott

: (oA
U = expzjlﬁx' )(()u—x)o(x')
Bameuag, Iro B PRCCMATDHBAGMOM npndmem

, /
U=, 0L+ £ ZEO ?‘;) ¥ v v Do)

2w
Ustr=expl i o S™+ ¢ TR 1y v 50y}

11

T

‘EMeeM

X +
: X0 oA +
Wy ==& U “a_ng(ﬁ -jJ X X% [ 200, Wy (K ]U, 00+ TU,0) W, ) Usx)

C npyroit c'roponn ) ,
M3 Yoo b o x) = U (), {\L\lm; ’o\mx jQPX!XK-S_d(K)'i'

2 (x)
AN ) %YXW 34% X, K(X)}U ®)
(e ywm npnca'rom wo (%, D] = - ?;;iﬂ ). HoaTomy

W, (00 = v\/\",”(m V\/\,m(x)+“, )

) fX
o 19 A 113 ! l(ﬂk)&x )
W= expl 200 Y3 007, -v %0 [ S e ), @

(] y A 2 X (x ~
Wy 2 0 0+ P Qi)

OnepaTopH (:)éko‘) = wdk(x) 3apHcsmme or X  TOJBKO Uepes Io—
CPencTBO Wy (X), ONpeNeJApTCHA (POpMyIaMI

~ 0) I 4 \" / \/
Wy, ) :—W‘V (X\‘SA&’)(KSA)‘( Sy =< 5;))’
0
: R (6)
Bt = - [ xx [ ooy, wy 0] -
(3.18)

! A ?
Yo (xy.wf,m(x).jf Y xlk-éé)\ ( [x’,%) - <) ,;
me ‘ 2K+ Xy %{—))

Sy )= (¥)+ Vé(o (O(X)E’ +9c}
)X n ""7)\

7

Q (v, PRRES Wv

Pacnpenesenxe Twédca Wv (ﬂ 3aBHCAT OT KOOpIEHATH X  TOJNBKO de—
pes IOCPELCTBO MAapaMeTpos (k) )((X\ (mns ympomeEms 3ammc® BTy
3aBECEMOCTD Jaliee GyIEeM OLUyCKATE), ‘

B 3aRM0YEEMe paszeya OTMeTHM HeHOTOPHE OCOGEHHOCTH ncno.nr;soBa-
HAS OPRHOEOS OCJAGJeHES KOppeJamEfi B MeToNe KBA3HCPeNHMX, Jlig CHCTEM
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CO CIIOHTAHHO HADYIEHHOZ CHMMOTpHe# XapaKTeDHHM SBIAETCH MEIJeHHOe YOH-
BaHMe NPOCTPEHCTBEHHHX xoppemmnﬁ KOTOpPOS CBABaHO C TeopeMoijt Forosmo-
GoBa 06 OCOGEHHOCTH THIA 1/q [9__] . DTO IpEBONAT X TMY, UTO Cpel-
Hme

ﬂ,mfx\m v & HXSPWV X,

Voo Voo

X, (8oN- <)o),

BOOGIe TOBOPSA, HE CTPEMATCA K HYJIO IDK V— 0 , Iina Toro, YTolH Jywme
NOACHATH CKA38HHOS, OpaTEMCHA K KOHKDOTHO) CTDYKType omeparopa Wy
(3.I7). B cooTBeTCTBEM C onpene.nexmem (3.17) mMeem

Woi[s w,]~-zvaJJ /JA(%M)-W')

(p+PX ) (3.19)

+ =
= dme’ :

?‘fh)/v —-vY, wyfd3x SAA Xy (fwcx,,\% 9.¢. )=

. 1 N Py (3.20)
= ljJ x x¢ [ By, Wv] - Yo W HSXSAX(JKOH)‘)'<JK>).
OTcmna CIemyeT, dTO cpenHee o
Spw, ijf)(( o‘p(v M)-3.¢, )o(o) sp[s W, 6w = sP?Wvg,
mMoxer mMers pacxommmocTe 4/\ , ecm [327 6(0):] £0 . Amamormu-
Ho m3 (3.20) Haftmém, uTo
Wv

A
3 -—

A B (4N -23.¢) = ?
SPV\/\,QJ 0 (BN -20) =l sp T8 G | oy
T.e. PACXONMAMOCTE HMEETCA IOpH BCeX O » I KOTOPHX §P OIO)#O
CTPYRTypa JIOR&QIBHO PABHCBECHOTO c’ramcmecxoro om paTopa wv (3.16)
TaRoBA, WO TEOAYHHVE WICHAMA DANA TOODHA BO3MYIRHM ABJADICH ONe PATO-
PH TEIA

Q/\W\QAW\ w, [y H) XX, X, (God-<ay) (3.22)

N0 —)D-

A

‘QAW\QM"\‘[WV»S XXC‘--X

Y0 V2o

i 0] (3.23)

16

B cmry (2.13) cpensme

fim i SpWy J& X, |

VEY) V- o0 !
He MMepT OCOGERHOCTE M0 V M CTDEeMATCA K KOHOUHOMY BHAUGHHO IDH
V- O (Tar xar ycpemHaeMu#i OlepaTop B CHJY KAHOHMYECKAX IEPeCTAHOBOE—
HHX COOTHOCHHJ SBJAETCA KBA3HJIOKATBHEM omeparopoM). CpenEme TpOH3—
BOTHHHX KBA3WIOKAIBHHX OIepaTOPOB O{x)/ BHUMCJIAEMHE C HOMOILD CTa—
THECTEYOCKOTO omeparopa (3.22), Kax MH BHNEJH, BOOGmE TOBODS, HMEOT
OCOOUGHHOCTH BHILA i/v , 4/ Vz . OTH OCOCEHHOCTH CBS3aHH C MeIJICHHHM
yOuBaHweM KODpOJAIMi B CHCTEMe CO CIOHTaHHO HapymeHHO# cmvmerpueii,

B BHpageHV® IJIA JOR&IBHO DaBHOBECHOTO CTATHCTHIECKOT'O OIF paTo—
pa Wy  pxomsr pemmwmmn W (X, Ov(X)) = XX, Py(x)) , xoropue
B coomsercTem: ¢ (3.7), (3.I3) Taxze s3apmcar oT mapamerpa V . Mu
CUATaEM, YTO HX Buéop ocyme CTBIAEMut 73 Tpedoaarmia (3. '7) IPABONHAT K
PETYNAPHOMY nonenem Ka®IOr0 WIeHa psana pc x) npn y—o ,

X [Go), 8]

4, KMHOTHKA HIEarbHOT'O CHOMPAIBHOT'O0 MarHeTHKA

B »TOM pazfmese MH HaingEM MarpoC KOIMI ECHHA e HiGHHS NBHEXCHHA
(8.4) B ymHefiHOM NpEGIEReEEE mo rpegEentam 03« /20X« m 2P /?Xk

Tax xax
)

Ld(\()"‘m gPP (X) k¢ ) s

(4.1)
1) [{=)] -
L( e 2 Re Spp[#, Doy
KT P s iy o M
TO JJIA ONpEeJieJIeHRs ONeparOpOB 9SBOJIDIMHE L L M Ly JOCTaTOIHO

3H8TP CTATHCTHIECKA} omepaTop p(k’) © EH ON nd.r{rgxenm. B coor-
sercremE ¢ (3.10), (3.16) mmeem f [X) WY, X°k)) . Hexo-
Lf ¥3 ompeneEHW IapameTpOB COKpameHHOro omrcamms (3. 7)’ TIOJTY IAM

“rx)
QL( - PK (x )’

)
Yoo = ‘P(X), X"

(4.2)

{
OpEYeM TepPMOTMHAMAYECKHS CHJH Y& CBA3AHH C OapameTpaMi 3;[ COOTHO-

MeHA AV

3 )= Spp

o

(0 r
NAAOR UCHEACE (4.3)

Berny nanee IS COKpAmCHHA 3AMACH HOJATaeM o= yo( . Ins cpemEmx
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A
:ﬂ(xhs[: pm)(x)f;k(o)zSpww%x)@w) cupaperumEs dopmyan (2,30),
IpWYeM TENBph CJSAYST EMETH B BELY, U0 BeNMWMHH S« (X)=Sp W )%(0),
Y x) E’(X) SBJIAOTC f MOTJICHHO MEHSDUEMACH (yHMIMAMZ KOOpTHHAT X
Z BpeMeRM T . Omeparop »BoMmOmMH L(:( B coorseTcTBIE ¢ (4.I),

(2.80) mmeer mmx

Lm:_@_L w2 \fz)
o XK W M %

(4.4)

: 0) Yz %)
Samevas, UTO [ W, ¥+ ~ S ]=0, nerxo Hajitm, ymruBasg (4.I)
oIepaTop 9B

oo %

k X Y%

OmpeeJmM IIOTHOCTh BHTPOINM B HEDABHOBECHOM ¥ IPOCTDAHCTEEHHO-HEOI-
HODOZHOM COCTOSHIH DABEHCTBOM

(4.5)

(4.8)

V-0

(0) () 8
o= - bim lin ¢ Sp°w0lnp®tn =-wn+ Ywsie)

YpaBHeRMe IBMMERES NS DTOH BENNIEHH B coomercTBm: ¢ (3,3) mMeeT BEX

S= Wl -8,

B paccnaTpEBaeMoM NMpUCIITR eRur
. (1) 9,2 )
Ox bhagpc by, 2
OTCHIa, YTHBaA (4.4), (4.,5) u 3amMeuas, 9YTO Y&ﬁ _Y: =0 TOJTY M
S =0 (4.8)

(5T0 ypaBHeHES BHp&EaeT IPHHAIMI AIMACATHYHOCTH IBEECHAS HIS QIBHOE CH-—
cTeMH)., TamuMm o6pasoM, BHOMpAS B KAUeCTBS HO3EGBACIMHX IEDEMEHHHX Be-
moE S , D, ? , HeJmHe#HH® ypaBHORNMA NBEKEHWA CIEPaJBHOTO
MarHeTHRA B PACCMATDEBaSMOM IOPHCIMECHEN ONpenensM (opMynama (cm.
(2.28) )t .

S =0

s

2

2
2 2°E 0 ?°E (4.9)
——-+ ——— ——— . — .
(3* [ ?XK)P“' ?20% M, ©,

18

— e

2. e FE ok
(at MY LN 3*&)“ PP Me

9Ty CHECTeMy MORHO HNDPeICTABETH B TAMANBTOHOBOH (opMe

v 3% b _ 0¥
o= 5@ > $ = ) )

€CJH ONpefieJdTh "raMibTOHMaH" # B suge #= ﬂjg x) g y3JecTs,
qT0 QYHRIAOHANBHHE IPOM3BOIHHE no ¥ m > paemn
& = —?;.. _...__.._af’ 836 = °oE
8¢ 2Xx b('ﬁ ) 59 2D .
N«

(4.10)

YpaBHeR¥s IpmxeRma JaHmay-JEdmmua s MalHETHOT'O MOMEHTAa B IpeHelpe-
KEHVW IUCCUNATHBHHMA IPOLECCAME TAKKe IPEBONAICA K TaMAJIBTOHOBOH dOp-—
ve (oM [19]).

U3 crcTemH ypaBHeHmf (4.9) JerkKo HANTE CIBKTD CIMHOBHX BOJH B
"rEIpOIHAMAYECKOH" o6xacTm. C oToft Heursk JmHeapEayeM ypamHesme (4,9)
OKOJIO COCTOfHHS PABHOBOCHS, BHOpas B KAueCTBE IEpaMeTDOB, OIMCHBaD—
IEX OTKIOHOHMS OT paBHGBECHs Bexmumuy O 9(X,%)= d(X{)— D,
560t =00t~ S m 8P )= petit)-p (5,5, P - pasro-
BOCHHS SHAUGHWA BEJMWH), JumTHBas, uro O f; Ul/): AL AL )

IOy q¥M HCKIDUAS B3 CHCTEMH JPARHOHHAN NEPEMEeHHYD. ok d):

-2 2 2
9, _TE b yiy= P& 9E  Flowt)
(3*+ 'ope'w'aXe)W(’) B % %

(4.1I1)
Hepexona x Qypre—KOMIOHEHTE
. _(wt-Ex) |
3eidt)= [Srfdwe ST, ),
BEIEM, STO ypamHenme (4,II) EMeeT HeTDRBHANLHOE DENRHNE ,eCH
2 g ‘/ & e
W)= Kg—— =+ o Ko . .
) ope 00 Ki Ko e 52 (4.12)

InoTHOCTS: sHeprEmm & oM. (2.24) spimercs yHKIEeil NapameTpoB Yy ,

’
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P N (W - sampesnemme ocm ammsoTpOmmH) ,E= E(Y_O_‘Yg np,p )
Cnex'rp CIMHOBEX BOIH B CJY%a¢ KOUIHEADHOTO MarHetmka (0= 6) mmeer
BIX

o FE

W)= X s |

vt ﬁ(ﬁz FE 202 TE
o ) 268
(ks oRP) 5o Pt

p-0 p=o .
Ecim mpenedpeyws a:mao'rpormeﬁ/ T,6, CUETAThH, YTO0 &  HE BAHICHT OT
‘n‘,‘:’ , TO

z_ Ps 2
W = Xs ko, (4.13)
~1 aZE '

TIe 2(5 = ~ crTaTHdecKas ammadaTHIecKas BOCHDAMMIEBOCT b,
— KOHCTAHTa FOCTKOCTH. OTO BHDageHWe COBIRIAET C pe-—

:ay.vrz.'ra‘?oM> PagoTH LIB] IOy 9eHHHM B (PeHOMEHOJOTmYEeCcKof Teopmu.

Mu zmo cmx mop mpepuoiaraji, YTo TaMIJIBTOHMAH sBISETCA MHBADH-—
SHTHHM IO OTHOMEHMK K IOBOpoTaMm BOMpyr ock X . B TeliCTBATENEHOGTH,
BCISICTBAE HANWWA CJaCHX PesITUBACTCKYX B3amMone#icTBmi Y , 9Ta mH—
BAPEAITHOCTE HADyIRETCH. DIaHAe STOIO B3asMONEHCTBHA HAa ypaBHEHEA
IBMECHAS MH yUTeM B JUHOHHOM NDUOVIDKGHEZ 0O V H B HYJEBOM IPHGIIRE-
HUM IO I'pamueHTaM, CTarHcTHYeckait omepaTop CHCTEMH B YKA38HHOM IpA-
G/IIXEHME MORHO mpeficTesmTh B Bame O =W+ Py yrie Py~ Voo

Torna ypasHeHMs NBWKCHWA IJIA ngpamerpos 9 , £ , @ samamyrcs
B fopme ,

¢ N . 2 . . 2 A

= - ?—)(i--LSPPY[S ,E]-tspw s, u],

4 _ rbql N ' ) (4.I4)
€= T " ESPPyle k] —ispwlX, U],

b Y _ 13y D)

¢= & V=[x 0w )

(B HOCJIIHEM JpABHGHWE He HYRHO yUATHBATS CHTAEMHX ~ | , Tex e
RAK B TWIGHOS, IPONOPIMOHANBHKX TpanEeHTaM) . 3aMeTEM Temeps, UTO

[ 5%, £7-0, 7 ma xax ([ ¥, £00] = -2 qe ) . 0 Spp,L[&%]=0.
Yauriban Kanee, who cordacko (3.19), (2.16) ‘

By LW ' LW
[W,S')=(5G ,  [W%]<ih T
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4 ————im —

npexcrapuM ypasHewus (4.I4) B BHEme

: e 2o . ,

A= 22 4 _L? £ =- aqf /7?(()> ¢=-b

)&% 2p ” W ™ s (4.15)

ToxaxeM, 4Yro sHTpomg O = -()+ Yg N+ Y, £ no-mpegHEeMy COXpaHs-

eTcs, HecMoTps Ha TO, UTO OTM YPARHEHNA CONEPRAT DEJATHRHCTCKZE B3au-.
Moze fictBRsA. Je#icTEATONBRO, JIETKO BRAUSTH, UrO

Y Ye b L5

9Pk

Orcona B cuny ypasHemmit (4.I5) cremyer, uro 6=_CL TlosTaMy, BHOHEpas
B KQUeCTBE HO3AMICEMEX DepemeHHmx 9 , S , P mveeM OoxoHuaTe -
HO ’

. Lo 2&

=0, $=-25

(4.16)
ho -2 2t %
©
%% d56) 0@

Ecym B 5TEX ypeBHEHEAX yYECTH IHCCHOATHBHHE UISHH, TO DOJAKCAIMS MaI-
HETHOI'O MOMGHTA B Gas’HCHO# ILTOCKOCTA OyKeT HPUBONUATE K HOKOTODPOMY
sHaueRzmp yrma ¢= ¢, OIPEeJIAeMOMy U3 YpAEHeHAS ’0<(I>/2(p|¢p_@-o .
lipz sTov B cway ypapmomrs © =- h=Yz'Y, pemruma Y. Gymer panakcm—
poBaThk R HYJID, 9TO COOTBETCTBYST TMY ($ARTYy, Uro LpM HAIWIAN DEJATE-
BECTCINX B3amMomeficTEmfi O° mepecTaeT GHTDH MHTErpalM IBEESHEA, JleT-
kO MPOBEPHTh, YT'O CHOKTD CIMHOBHX BOJH B CIHPAJbHHX CTPYKTypax IpA
HamM9ey DeJIATHBACTC KEX B3ammoielicTemit, HapymammuxX MHBApHARHTHOCTE OT—
HOCHTOJIbHO BpameHmff COAHA BOKPYr oc® Z , OymeT mpmolpeTaTh BSHEp—
Ip axrusamEm, Cumras, wro O<UD/2@ = 0°/¢- ¢, ) | pupamenne mia
CHSKTDPA CIMHOBHX BQIH MOXHO IDUBECTM K BHILY

o Fe s [ 2 22€ N\
K= K¢ . S, ——
W(K) ¢ 2peas *\/aoﬂ (C\+ Ke ¥ PP )

5, PerarcanuoHHHe OPOLECCH B CIEPAJHHHX MAUEMTHHX CTDPYRIYPEX

IUis yueTa NECCHOATEBHMY OPOMECCOB B CIMPAIBHHX MATHETHHX
CTDYRTypax HeoGXommmo maiTH BemwmEn Lo (X) @ Ly (x)= Uy Ly (x)
OIPONENAMGES MAKDOCKOMAYSCKEE JDARHE HHf IBWRCHEA WA Sy (X) = P(X)
B IPECIMKOHAN, KBAIPATHYHOM IO TPATEEHTAM STEX IapameTpos. I3 fopwmya
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'(8,4), (B.II) cremyeT

L‘i)(x) =~ 7 Sp pu)(x):’f (0) ,

@) ) w A
Ly = VeLg®) =V Spp (-ho) 5.1

0) —i " — + 0 —
foy= @8] H, 30-30] A =Respp” 57) |

TIe P [X) ~ CTATACTHIECHZI ONEpaTop B JmHe #H oM IpHCIMECHWH n?)rp%fm
entaM. JeTKO BHNETH, ECXona ¥3 ypamHenma (3.I0),uro omeparop Q' =(0 (X )
AMeeT CJSIYRIyo OCIyl CTPYKTYDY :

W O LW W
A L e T A (5.2)

)]
T7e, COTJACHO (3.7, W~ - noransHo paBH(n/aecHuﬁ CTaTHC THYECKH ] onepa-—
TOp B JHHEHHOM NPACIIDKEHEE X OIBDATOD e nmeeT BUT,

TN w, 'me W oW
P:_IJL € %LI_W ’b\{d YJ ?(P ' »H]—

(©Y ~ (©) © _(Hr

w0 o’ W ¢

~7% Le aP«i Vebe -G Ly re
) L)

(5.3)

.

Bemwmu @ B coorBeTcTEEM ¢ (3.7) onpemensored 3 youto=
Bui# .
254 M
Sp(w +p) (0) + ,D—\(F-\(F,_oh
) m Wy, —  + (5.4)
Sp( W +p %W W ¥ )(O{O)—O(O))=O.

Jo1 HaXORIESHUs cpemamg onnﬂmnx B (5. 4) WUCIOJB3yEeM HEeROTODHEe
CTEeNCTBHA, CBA3AHHLS CO cBOficTBAMM MHBAPHAHTHOCTH IpE OoCpameHHE BpeMe—
HE, OTPameHEN KOODIMHAT M BPANEHEA B CIMHCBOM MPOCTPAHCTBE, Ecmm | -
omepaTop oopamerms spevenz ({ —=>-%) , To

22

..1.
T 5,007 = &S00 | . d=0,2 (5.5)
¥ ’ + '
T ) (X)T+= - A (X),

Tme ¥ - omepamEs EOMIIKCHOro compakenms ¥ € =1 mm oZ2=0
=-41 mpm o( Z . CremctemeM Popmyxn (5.5), (2.6) sprapTca pEBEHCTBA

T S_dK(X)T = - & (x) (5.6)
Bem P - omeparop oTpamemms xoopmmar (X=-%) , 10
+ A -+ A
PSP = =lx), P5L00P = 5,0x),
+
PP = 5(-x), (5.7)

Ecom U (3»'\\_) ~ yHATapHH{l OIEpaTop, COOTBETCTBYKHIWM IOBOPOTY B
CIMHOBOM IPOCTDPE&HCTBE Ha yroa T BOXpyr ocm § , ToO

N + A
D09, ™) 340 Q7 (y, ) = & Sy,

UTS)"” g;{k(n U+(9n.ﬁ) = goi‘g:!k(x)o

e + (5.8)
Ulg, M5 U (9,1) = F 3 (x).
CrencrameM (5.5), (5.6), (5.7), (5.8) sBaswrcs paBemcTBa
, ¥ A
E SyME = _S_.A("x), '
¥ (5.9)
+ =+

A ¥ ~
B Su0E = S,(x), EDWE= 2 (x)

rre €2 UUMP-T | 15 gopuyn (5 9) JSTKO BHTETD, WO B COOTBETCT-
BEE C SBHHM BEEOM omeparopee W'(x) , w' Yo%) (em. (3. 17),(3.18) )
HMEDT MeCTO COOTHOMSHES

¥ N ¥) + )
Ew et o w” EW Eeow'
9s-4 , 0as (5.10)
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() @)

Bamevas, UTO B BHDAXEHWE JJIA ONSPATOPOB SBOMOmEM Z 4 7 £k Qasa
¢ BXOmET TOJBLKO B BHIE V‘Pm W yWTEBat, ITO cpemm(e” ~

spw i & @ o SPWX) Syyc0) z Spw P by -

neficTerTenbHNe Beymamnd, 13 (5.9), (5.I0) mouymm

“) &
spw o go= spw 35,0 = spw0-hior - 0. (5. 11)

()] = +
Haiiggém cpenree SP W (). (3 (0)-200)) | Henomsy a cooTHomerms (3.20),
(3. IS)I a Tar®e @opmy.ny (3.18), zeTro BEEETH, WTO CPELHee
Spw [X)({s ©-2719)  meer BT

W _ L oY% 2% b 7P
Spwy (@ - 50) = V% ( W 9P« /y W P a,ox>

A 9 W
. Y _
VY Mk Pk P

Oromna crenyer, uro ymxms X = Ky B coomerctsmm ¢ (5.4) ompene-
JseTcs fopmyaoit

~1 l ( I
() & (%) _ -+
YV = @f)_L'VYo)‘VKm"'f 3 ¥ =spp (‘%{O)'%;{a))- (5.12)
") |
Taxmm odpasom, BeNAuWMHA )( + HOJEHA OHTB CHHI'YJIﬂpHOH mo Y i To-
TO, TroOH CpemHee OT (4~ Ddp) B COCTOSHEE P m
o6pamanocsk B HyJb (cm.(g 4) ) (B COOTBE TCTEMM CO CKA3aHHHM B KOHIIE

pasne.nasBemma/Y ~5pp(qf-{)) IOTEHA OHTH peryispsoft mo V ),
YopocTmM Tenephk BHDERCHHE IV p . Iig aTOTO Hafimem B ABHOM
BOTE ollepaTop

) M ) P
WU R] = S Wt S Wy
(5,13)
LA . .
Wtk = Q\]A;.“(')\ ¢ Ldeouvj ” Win = !;A—Zvc\) l[ cxs Hy ]

3 -
TIe Hv =H+ VH y( {)Wm+ 9'6‘) . [IpeoGpa3cBaEMe STHX BEIMUME COy—
Iem JeJaThk IOpd KOHe THOM 1% . PaccMoTpEM BHpameHEe (Jzx o B COOT-
BOTCTBHE ¢ onpemenenneM (5,I3) m Popmymott (3,2I) morywmm

i (0
foy ¢ !
Wgey = va -JJSXLJ)(JK(X,M‘Q:))'? iyo %%? Y. (5.14)

24

‘TlepefizéM X HAXORIEHAD oHEpaTopa C.Uo.( . IlycTs éy (k) = E(x)- hg[x)

- +
+V( )+ Ov(k))— onepaTop INIOTHOCTE BHE PLUH, COOTBETC TBYRUMY TaMaIbTO-
mpany Hy . Torma cormacao (5.I3), (5. I4) uMeeM

mjcPXfJ/\( Q (X)) - <Q0)+h th » (5.15)

Tne QK(X) - onepa'.rop IUIOTHOCTH NOTOKa SHEPIWH, COOTBE TCTBYOIM Ia~
MRS TOHHaHEY Hy » KOTODH# oﬂpeneJmeTcﬂ Qopra yoroft aHanorIHOR dopmye
(2.6):

oM x)~~jisx ijJX[ &x-t4006), €xedd] |
Stor onepa:rop CBSBAH C oﬁepa'ropom qx &)  (2,6) dopuymoi

kaz C‘,K(X)—}')ka(X)7

(5.16)
v o~ . 3/ | A A - J
C(K(x) =q/t(x)+ ijCJ X )(ch(/\[ €0x-1-Mx ), ow(mx pa,c,] )
o]

HNoncrasnas (5,16) B (5.I5) m ymrusas (5.14) noxywm
)

lo
Wox = mjy SA)(%(X M- <‘1/,<>)+ h ’bw (5.17)
06benmias HOpMyIH (5 14), (5 I7), Hafingm

v _ ‘035 _‘; 4(; (x X)_(%‘ \) 'Dt‘) ’DW{O)
Wi=W - on dk e oA K. )_ﬂ(' ?PK\

J ’\
(,(K—(CVK',JK) ) (5.18)

NepeiiéM Temepp K HAXORICHAD BeJHWH 0\)“ . Coruacuo (3. I8) AMEeM

B L 0w = W’ ijxxl]JX[ J“(x’hl

0

TlosToMy
' 3 — 1 10)
Wiy = %SJ X X;XK[%(X)—%U),W ]

)
crefosaTensro, Wiy Y557 O (cm.pasmen 3). Taxm odpasom,

4
v ) 0 v v
W 1= T [ (3, 000 <50)- & L [

M 2P
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‘ ) ! A
Toxamem Temeps, uro Yd =0 . Bymcmu ¢ srof nensd PP I,l0)
B coorsercTemn ¢ (5,19) crpapermmo DEBEHCTEO

\ w -kt~ il S -y A T
LSP[W ,ill]e e -_—--g—)l(‘;-Sp%L.e 3;Kel +
4 J v . .
0 f 3 1 / ikt »  _ift
e I - o) T ¢

Janee, Tax rax

: \ : 10) X ) .
T e élH‘(; W ik L\"/_m!.élh: ,.i\i" .,_L?;\l,[; m}
Wty e MPx I Py 5 3?"3‘ ’ »
0} : (0}
HTaw’y e W) @ e gy
€ (BT; Pe - ’b_g‘ok ‘P+ Lt [:31"W ] ?‘;& b

10}
TO, VWITHBAsS PABEHCTBO OW _
(2.16), noxywm M

. - A
iSP‘; tLW a”]eiHT%wh

_ Wm j ng j .J)« ( \3/:( (x,))_ < \32')\) I COOTHOmEHHe
0

B dh Y 93
")PK Y Xy ‘—9Tr\ ?Y‘,L *
R

Mt o it " Q)
W e -
Spe E);e Z- 10) L?’ Ly,
HT 0™ T 4 ' (5.20)

SPE ‘—.()P—K-"e '3;(0) =0,

/
B coomsercremm ¢ (5.12), (3.19), ywmmman DPeTYJADHOCTE BeNMIHHY )(v
mpr V—>0O, BEmmi, uro .

1 »
0 0) { !
T T W SV o VA
HosTomy .

) .
L T I !
ispe [N ile fKo-Z P 2N

(5.21)

Hueem nanee
RN VL _ihT
Y- Spe | N s e Se=o0

o 9
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. e @ _HT
Lw-i{)e.%.e %O(lo):o_

(5.22)
CrencremeM gopmyn (5.,20), (5.21), (5.22) magercsa PEBEHCTRO
/ A
Spo'm S0 (5,29

M8 (5.4), (5.23) Bureraer, wo Y4 =0 .

Taxem oGpazom, HalineM caexyomee OKOHUATEIBHOS BHDaKEHWe I
CTaTHC TMIECKOT'0 OmePATOpa

grIecKol 1 '
=17 (W ] 2 3 o< 50)s
-~ 00 0
Al 1
e B o

3recs

V0. (5.24)

A ] \ A
TSyg M= ‘S‘dk(x)-%‘i. IAnr) S

Ve = hoos %‘;.ﬁ;u), (5.25)

Ormermm,. 9TO B Popuyme (5,24) HEOOXOmMMO NEePeXONNTh K Ipeney
Y= 0 (nmocne TEPMOIMHAMAIYECKOTO IIPEAEIIBHOrO nepexona) moy 3HAamoM
UHTETPHpOBaHET Mo T , B TNOTABHGM CIyYae SBOTOMHS C TaMIIL T OHAAHOM
Ipm roHewHX V'  mpmsommT X OTCYTCTBID 3&KOHA COXDEHEHMs Z -
KOMIIOHEHTH CIEHa, YTO,B CBOD O4epens, BeHeT X TaMy, uTo OOnHH TeTPaTE~
HOEe BHpaxeHrme He ca;gemmca K Hz}um B ofnacTm Sompmx T
B £ £ (5.1) 5
CIMIIHY o b K Cornacro (5.1), onpenenswres Qop—~
MyJsamm
) [ & é‘)
Ly =-—VK-$Pp(x). Sw0) =~V 3, ) ,

2)

o~ ) (5.25):
Lty = Ve sppuy-hio) = vl (x)

PRS- S (D O
Jerko BAZEeTs, 4YTO Qraraemoe i[S - W J L‘P He ZaeT BRIaNa B cpenume

/ A
Spp'(x) T4y (0) I Lz){)’)=5,0,0f1)/1f"), » KOTOuE C yuerom
TPEECODMAIORHEX ©BOHCTB (5,T0) MamHo MPENCTARATE B RmEpe

27



) . 2 ) Al oAl
tsdk(x)=%\;—'e_~-l(3 San )+ I(}’,S-(&e).,

B an)Hog a5
(5.26)
" Mg Al Ay 9 %) AL A
LW(X\=—?~)&-'I( }K.,h )"'Wﬁ'l(hﬂh)
Besraquun

A Aot {0) {HT A -—iH‘t" .
116524 Jde [Bx pne (a0 <)o,

BXOZAmYE B (5.26), ABAMOTCA OCOCWEHHHMA IKMHO THIECKIMY Koapdeime HTamt
% JRORIeTBODAUT HpUHIENY Onaarepa:

T(6,8)=T(6,0),

(5.28)
Kpome TOr'o, 5TH BIMYMHH YAORIETBOPSDT nepas;nc'rnau
A A A A A A
I(8,0)%0, I(0,0)I(66)3T(a6)
U3 ypasrermk (4.7) m gopmyn (5.25) caemyer JpaBH eHHe
. @) )
G+ Wlsw =1 " (5. 20)

TXie IWIOTHOCTE IIOTOKa SHTDOIMM JGK C yueTom JIpOLEeCCOB THUCCHIANMN
onpenesaeTca fopmyaoit

L I N L) )
Jox = an' 'ch+ 4 Sk , (5.30)
2}
a ACTOYHHK SHTpOIMMA l nneeT Banm
2y W _ 90 ) _
1= Le* % P + S e Yy =

|

A ALY 9‘() A

TN A i W Ne T +3_,_.}, }>O
‘I%ﬁ'%‘”?xl'ap( hs e gt e e ’

Z 00eCIeuMBaeT BO3DACTaHue SHTpOI@d, B ompenee Ave /sgnﬂe'rmecmx KO 9f—

fmmmenToR (5.27) BXODET CTaTHCTHueC Kl oneparop W', mmamtics
fyRximpef BOKTODHHX BEJNUMH — BEKTOpA COUpAJH P = emmmworo mek-

28

Topa N ocm GHU3O0TPONME, YTO IIPUB OMUT X TeH30pHOF CTpyKType oTHX
RO3(MIMeHTOB., B odmem CIydae paccMaTpIBaeMas CHC TeMa XapaKTe pH3yeTCa
28 mEHeTHueCHIMI xosdfwimernTamn, Mu, ommaxo, mx BEHIDICHBATE He Gymem,
a IpIMB enen moipodHee ciyuaft xorma P W W, HeTpymuo Brmmers, wro B
baccmaTpmeaemolt curyamm J¥C CANATHBHHE IpOLEeCcCH omcwawTca I0 maHe-—
THIecraMt Ko addrmmeH Ta T

o AlA

" e Al
x,ns;—z-le-hJeueh ,WL‘HK*J'K

Al

/
.h)=8K€'¥+ ﬂkne-aé .

O ~l ' . / 7
@LPT—ZI(%‘MGHM y Ik )= 0D+ Mg @+ &y n; ®° (5.31)

GKQE?I(JC -.Jk )= Sre'6+ nr'ne'Gl

k]

{ A AR A A /-\‘ M 1 AN
MehtTz Lchicr b b)) 0= 100, b)) c=2T ATy
3necs Xy - roapimmment Tewronposonsoc T, Ty, , D
SHTH CIMHOBO} Imdiysmm, A
TH. BHDameHWs I1a HOTOROR

mamme (5.3I), mmemr nag
V() q .
J@K="’F Xyp' VeT = Dy e h + Ny AV, Jp

~ Koafjmum-

B, €~ xoodmmenTy CIMHOBOY BAZKOC—
W4) ' t) )

Jsx " ,J_W,ec.xmnpnxmannom-

\
& : (5.32)
o= %T -Gg % h+ B %,

" ‘
LW = - nK'AVKT—nKE)VKh+ CVKJK

.
B m3oTpomioM ciayuae mpu P =0

(1) d (5.33)
o =-TXKT - 9. vh |

m (5,32) cremgyer

()

(]
‘)Kz-@VKT - GV(h

Ly= ¢ oy
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' BTOT ' cayual COOTBETCTBYST KOJLIMHGEIPHOMY MarHeTuxy(T?:=o) I Xapar—

TeprsyeTcA 4 xuHeTVdeckmMa KosdfmmpenTamE. CTPYRTYpa HOTOKOB (5.33)
COBIAIAST C PesyJabTaravi PagoTH [IB] , IOJyJYeHHHMY M3 (EHMeH OJIoTHIeC—
KX [PAHOWIOB.

OTMeTHM B BaKMCIEHMe, UTO eCJIE BMECTO IeIpeIHBHOR CpenH HMeeT—
ca pemeTra, To Popmyan (4.4), (4.5), (5.25) ocrapTesd No-TpeEHeMy cIpa-
BOIJIEBHMIE, OHAKO B BHPARGHMAX JJf KUHOTWIECIHEX KoadmmmenTos (5.27)
moz, onepanmeit SP clelyeT HOHEMaTH ompamm_S—P , BRIDUENEYD B Cels
TONOMHETEIBHOE YCDEIHEHMe No suefike pemeriw (cM. pasuer 2).
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TEMATUYECKUE KATEIOPUU TYBJIUKALIUA

OBBEAMHEHHOI'O MHCTUTYTA SAIAEPHHX

MUCCJIE IOBAHUIA

Unpexc

TemaTuka

O W 0O ~N O 1 W N -

-—

12.

13.
14,

15.

16.
17.
18.

19.

. IKCnepuMEHTanbHanR (GU3KKA BLICOKUX IHEPruin
. TeopeTuueckana GpU3UKa BHICOKUX IHeprun

. dKkcnepumeHTanbHagR HEWTPOHHaAA ¢U3uUKa

TeopeTuueckan GU3anKa HUIKUX BHEPrun
MarteMmaTuka

finepHan CHMEeKTPOCKOMNUA U PaABUOXUMUA
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HET JIM NPOBENOB B BAMEM BUBJIIMOTEKE?
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KoBaneBckuit M.0., NenetrmuHckum C.B., Cniocapexxko 10.B. P17-87-338
TepMOAMHAMMKA M KWMHETMKA CNWMPANbHLIX MaTHUTHHX CTPYKTYP
W METOR KBa3ncpegHnx :

Ha ocHOBEe MEeTOROB KBA3MCPEAHWX M COKPAWEHHOrO ONUCAHMA NPOBEQEHO nccne-
AOBaHWE MArHWUTHLIX CUCTEM CO CMMPaNbHOA CTPYKTYpOi. H3yueHw pasHOBeCHHe CO-
CTOAHMA: NNOTHOCTM ARAMTMUBHBIX MHTErpanoB ABUWEHHA M COOTBETCTBYOWME MM NOTO-
KM BHPAWeH B TepMMHax TEpMOAWHAMMUECKOTO NOTeHyWana. TepMOAUHAMWUYECKWH Nna-
paMeTp - BEKTOP CNUPaNM, CBA3EHHLIA CO CMOHTaHHWM HapPyWeHHEeM CHUMMETDUW paBHO-
BeCMA, BBedeH Ha OCHOBe KOHUenuuu ksBasucpepHnx. HccnepgoBanu BONPOCH ONUCaHMWA
HepaBHOBECHHX NPOUEcCOos. flaH BHBOA MaKPOCKONMUECKWX YyPaBHEHWI RBUMEHNA C
yueTOM NPOKEeccO8 AUCCHUNALMM, ONUCHIBAOWHX IBOOLMI0 NPOCTPAHCTBEHHO~HEORHOPOAR™
HBX COCTOAHMI CNMPAaNbHMX MarHWTHEX CTPYKTyp. flokasaHo, uTo B cnyuae, Korpa
OCb aHM3OTPONWM NapannefbHa OCU CNMPanW, CUCTeMa xapaxTepuayeTca 10 kuneTu-
UECKUMM KOIDPUUMEHTAMU, KOTOpWE NPEeACTaBNeHW B TepMMHAX AByXBpeMeHHuX Koppe-
NALMOHHLIX QYHKUMIA M y[0BNeTBOPAKT NpuHuuny Onlarepa. fonyuer cnexkTp chuHosbix
sonH B ''ruppoaMHaMMueckoi'! obnacTu M AOKa3aHO, YTO y4eT cnabux penATMBMCT-
CKMUX B3aMMOAENCTBUN NPUMBOQUT K MNOABMEHMO BHEpPrun akTMBAYMM B CneKkTpe.

PaboTa ewnonHeHa B XapbKOBCKOM (DM3UKO-TexHUUECKOoM MHCTuTyTe AH YCCP.
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Kovalévskij M.Yu., Peletminskij S.V., Slyusarenko Yu.V. P17-87-338
Thermodynamics and Kinetics of Spiral Magnetic Structures
and Method of Quasi-Averages

The work is devoted to the description of the equilibrium and nonequilib-
rium dynamics of the spiral magnetic structures. The macroscopic equ?tions
of motion for the spatially inhomogeneous states are derived taking into
account the dissipative processes. The spin wave spectrum is obtained in
the "hydrodynamic'' region. It is shown that the weak rejativistic interac-
tions included result in the activation energy appearing in the spectrum,

The investigation has been performed at the Kharkov institute of Physics |
and Technology of the Ukrainian SSR Academy of Sciences.




