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~ COIEPHAHVE
TACTH .. I‘VIEBCOBCKOE TIOJE

1. Tepuounuauuqecxnﬂ npeuenhﬂuﬁ nepexon

"Moxnens Manura. HepaBeHcTBa Ppn@@nrca. CymeCTBOBaune Tepuoumua-
MUYBCKOTO npeuena. ' ;

2. ®asoBHe nepexonu I poza - . vl" _'*?'

MapKOBCHOG CEBOMCTEBO. CucTeua YCTOBHHX BepOHTHocren " rpaHHQHHB
ycnonuﬂ.. pauc@ep-uarpnua B pasuepHoCTH I, apryueHT Haﬁepnca.

3. Meroxn KnacTepHHX pasnomeunﬁ

qerupe oGnacTy KnacTepHHX pasnoxenmit. Hnacrephoe mpencraBneHmne
cmarncrnuecxoﬁ cyuuu; KoppenruuoHHHe ypénﬂeﬂuﬂ ¥ ux pemeuue. fABau}
BUI UIGHOB DA3NOREHUA. ’ '
4, Knacwepﬂue Pa3NOKGHUA' (npononmeﬂme)

EQVHCTBGHHOCTD ¥ AHANUTAYHOCTH B o6nactAx I u II. Pasnoxennsa
h_odngch dasoBHX nepexonos. Odnécwb I¥: crauox HauaTHHYEHHOCTH.
5;\Ieopeuu flura~-Jiu u auanuTuqecxo¢‘npononxeﬂze . .

CBoGonHaf 3Hepruf. AHANUTUYHOCTS NDH ﬂ_#() . AnanuTuyeckos
npononxeﬁne KNacTepHOTO DA3NOXEHUA B 0021aC T f+ 0.

6. YduBaHde Koppenaunt

CaoticTBa yOuBanma xoppenguwit, CunbHHE OUEHKN CEMMHHBADMAHTOB.
CXOZMNOGTH PEHODMI'DYIIH.
7. Tpaﬁc@ep—uawpnua R .

. CroxacTuuecKan nonyrpynna B @naﬁqecxou runsdepTosoi npochchTBé.
Basuc. KnacrepHocTs Tpéﬂcmep—uannuu. '
YACTD II. JTMHAMUHA

8. KBasunokansHHe CTPYKTYPH: anreCpH ¥ IUHaAMUKa
Hexouuywawunﬂan TEOpHA BepoAaTHocTel. Knasunoxanbuocrb. Anredpu.

cnuiosan, KAC, KKC. Nlmnauura n rpynma cuuueTpnn. CymecTBonaHne In-
' HAMUKN,

9. KBasunoxansHHE CTDYHTYDH:COCTOAHWA



Ocﬁonaue n KMI-cocToARuA. PuBMYECKHH TaMITBTORMAH., XapaKTep-
3aiud paBHOBGCHHX cocToaHnﬂ CymecTBOBaHME, eHHHCTBeHHOCTL s
xnaCTepHoe-paanoerne KMI-cocToRHmM! B BHCOKOTEMIEpDATYDPHO#l 06NACTH.
NoxynapAuft- omepatop. ' . '

I0. EBRMIOB NOTX0Z K nsyqeﬂum OCHOBEHX COCTORHMH

Monens» W3uHra c HOIMPePHBHHM BpeMeHEM, Tepuonunaunuecxmﬂ
- mpenenbHNMA NMEPeXox ANA OCHOBHHX cocroauuit. KnacrTepuwe OLEHKH.

II. Raprnﬂa KBa3uyac Tl
' fOnHoﬁaCTﬁqﬂue MOZIPOCTPAaRCTBA. TeOpHA DPACCERHMA.

TOTIOTHEHYS
I. CeuMmHBAapHAHTH

I, OnepaTopHiHe anreCpH. ANTeGDH MATPHUI B 3a7ayax

7

- 9ra padomafnoéﬂnxna H2 OCHOBe nexunn;‘anaBmﬁxca aBTODON Ha
uexaﬂuxo-uarenawnqecxou daxynbsrere ML'Y, B JlaGopaTopuy TeopeTUY6CHOMH
guarxy OFAR u ua'pasnuqﬁux IXOIaxX 1 roupeperunax B’ 1978-83 ronax.

B coBpeNMeHHOR KOHCTDYKTMBHOR MATEMATHYECKOH Pu3nKe - GECHOHEUHO~
qacanHHx CHCTEM MOEHO BHIGNHTEH 4 OCHOBHHE MNPOOCJEMH: :

I) nocfpoeane xoaxpemabﬁ MOZeny B GecKOHeuHoM 00BeMe, 4T0 -
CBA3AHO C odocﬂonaﬂneu TEPMORMHAMIUBCKOTO npenenLHoro nepexoua n
nayqeﬂueu cBoncmB nocTpoeHuoll ‘ MoZen;

a) B pﬁne cryuaes nepmas npodnena us-sa uenneﬂﬂoro ydunaﬂuﬁ
xoppenauuﬁ OCJIOEHAEOTCA MHOpaxpacHoil pacxonmnocwsm,

3) ynsrpa@uonewonaﬁ pacxonmmocTL- ‘

4) npodnena aCHMNTOTHYECKOt MONHOTH WiM,UTO TO X6 camnoe, odoc-
REOBaHue xsasuqacTMQHoﬁ KApTUHH BemecTBa - "nwdoe BEMECTBO €CTH CO-~
BOKyHHOGTL Hensanuonencwnymmwx KBa3unyacTun”.

llen® nexumit — ZaTs aneueﬂrapﬂoe BBeneHne B [ # 4 npodneuu n B

" TEXHWKY KIACTEeDHHX DasnoxeHud, KoTopad ceiivac ucnonbayercn~npu uryp-

. M@ BCEX YeTHDPeX NpoGreM. SneMeHTapHOCTSH 03HauaeT, BO-NEPBHX, MMHU--

MyM 3HaHUWH U3 Teopuu BepOﬁTHocreﬂ'u (GYHKUMOHANBHOTO aHanusa -

. uaCTO OPUXOXUTCA BWLETH,KAK 3aCTPEBAVT BO BHYTPEHHMX NPOGIEMAX

Tebpuu BEPOATHOCTeH M OYHKUMOHANEBHOTO aHa2lK3a, TaK M- He NOX0RA
iy uaTeuaTuqecxon duanku, ' i

BO—BTOpHx, 37EMEHTApHOCTH O3HauaeT BHOOD mpocTeimel HeTpuBu—.
anLnon uonenn - Mmormenu UauHra.. .

Pacora paszenfeTcs Ha IBE YacTu: nepBaf vacTh (Nexuuu I—7)

Tpecyem TONBKO 3HAHUA BNEMEHTOB TEOPUH BepcﬂTHocTen. Bropaa yYacTb

- (nexuuu 8-1IT) nocBAmeHa DPA3NNYHHM [OEATHAM, CBABAHHNM C TuHaMuKOH

B COCTOAHUH, GAn3KOM K DPaBHOBECHOMY.

B nononﬂeﬂum L uanaranTcﬁ HGOGXORHhHe cBeneHuﬂ M3 Teopuu

: ceunnﬁnapuaHTon. B nononﬂeﬂnu H - U3 TEopuH C‘-arreco, a Taxme

pan 3anaq, NpennaraBmuXcA Ha ceuuﬁape INA CTYLEHTOB 2 Kypca.

HuKaKMX MCTODMUECKMX M GMONMMOTDadMuECKUX CCHAOK He ZAETCA.
, . fie -



3a aToM MH OTCHNaeM uurarteneft K MOHOTpadMAM, ODUTHHANBLHHM U 06—~
30pHENM padoTaM, NPUBGKEHHHM B CITMCKE JNMTEpaTyPH, JTOT CIMCOK He

NpeTEeHNyeT A TONHOTY M COCTABAANCA B OCHOBHOM W3: COOGpameHmi, uTO-

6H B KawrIoii u3 nepeqnc.zxemlmc padoT OWIA JaHA NOIHAA CuCIMOTpafus.
ABTOp 6TAronapWT CBOMX KOJJET 3 MY n OV, cnymarenell u

» " YUSHVWKOB 32 LeHHHe COBETH, IIOMOME ¥ BHHMAHWE, .

- ‘YaeTs I; TméGCOBCKOe OO

1. TEPMOﬂHHAHHqECKm TIPEIENBHHH IIEPEXOZI

MonenL Maznra. HepaBencrsa I'puddurca. Cymec'rnonaane TOPMOL N~

ﬂammec KOTO IIPGIIGJIB.

Paccuo'rpm( pemeTKy Z ~ MHOEECTBO TOUeK € = (t

)

) BBMH.ILOBa npoc'rpaﬂc'rna R C [enoyucneHHHMNU Koopnnﬁa'raun.

_HyCTB A "Ryﬁ" B 'Z

C LS6HTPOM B Hayane -KOOPKWHAT, T.O6. MHCEB—

CTBO TOUBK Z , KOOpIMHATH KOTOPHX IO uouy:m H6 mpeBocXonaT N

1 rne /V ~ . HEeKOTOpOoe leN0e IOJNOAWTENBHOE YWUCHO.

3 A, ecan

Réﬁxnon rouxe  t€/\ npmmucaso uKcao 5,4_ , paBHoe I wmn -I. Kondu-

Byneu TOBOpDHTH, UTO 3a7aHa KOHQUrypanan 6

B A .
Typanuil BCero 2’ l, JA| - umcmo mouer B S .

_Beeneu ‘Bepomuocrn‘ Korgurypanmi

A (Gw) = encp (= Up); (L.1)
U L =6, + g X668
A - ( £ f’f{tt e )
o . ) J:(t t) 1 .
HA3HBA®TCH aHEPTHelt xonpurypammr 6 (M= (G;E)te/\ R Jo’(t) t’)-

) ‘
—paccTosHue uexny 'roqxalm t n t B Merpuxe ﬁ(t, 4t') =

. v 1
= L J 1t - I . Takwe (Heynppﬂnoqenﬂue) nepu it_,\t&

HASHBANTCA NMapauu Crwkafuux cocexelt. B (I.I) ﬁ, fy ~ BEmECTBEHHHO
napaMeTpH uonenxw. Cayualt R >0 coo'rBe'rc'rByer TaK Haaunaenon
(I)eppouarﬂwrﬂon uozenu Mamara. Ero B OCHOBHOM MH n 6yzxen paccuarpi-

;‘Ba'rr,. HeBunault Hopnnpymnﬂ MHOXNTOND Z Budupae'rcu U3 yc.nomm

Ry
X% P/\ (6"/\'_) —»;i‘.

{1’ Ou nasusaercs craTHCTHYECKOH cyuuém, WTpaeT BaxHelimym pONE B ZaXb-



gellmeN ¥ paBeH,TaKUM 00pa3oM,

ZA = > exp (-U.A),
, g™
v ' .

IIe cyMMa-Io BCeM KOHYUIYypaumEM. HanmomHuM, YTO uA ecTh GyHKOWA
- Ha MHOEecTBe KoHQurypaumit B A . . .

_Pacnpenenenne Bepoﬂ'moc'reﬁ (I. I) Ha3suBaeTCA I'HOGCOBCKWM pac-
npenencHuneM. Bepomaoc'reﬂ B /A, coorBercTBynmuM Moxexnu V3uura. Ecam
BHODATh aﬂeprrmgaauuoueﬂc'rnnﬂ 'LLA nHave, TO noxqurcn npyraﬁ
MOTENB.

KoHdUrypanum Temepd CTanu CAyduaiHuMM, a Gt «~ CNYYaHHHMW Be—
ﬁmnaauu. Ilpn aTOM, HAIPUMED,

p (6 =1) = = P, (G(") ).
Bseneu cryvaliHHe BEeNXWUYNAH
| s = [] ¢ Te N,
T teT >

MaTeu_ajruqecxoe OXHAaHNe MGT Mo pacnpeneleHnn’ P/\ nanee

v YAOGHO 0603HAYATE m«:’T >A . Hampmuep,

{8y > = P (S =1) - P (5 ="1),

< ’6'-,->A HA3HBAWTCA KOPPONALMOHEHMYM QYHKUMAME (WIM MOMGHT&IM).

3anaua I I. TlycTH GaHO MHOXECTBO T = { t,, Jcrl j cA.
'»;’Zloxasa'rh, 470 "Koue\mouepuue pacnpeneneunﬁ“ P/\ ( ~,€t:5,l)
,aupaxa}:o-rca ‘B, BUL® IMHeHENX KoMOuHammR < G'T, >/\ N T’g T.-

Haittn Koé@@nuneuw C_, B ¢opMyns

T

P (G, =6 ..,6 -6)= o <& (L.2)
A( t 170 ) St T TI>A
Vxasanme. PaccuMOTpeTH
, . | . ‘
<'ﬂ (Gt-‘+ L)%\
L=1 .

~ Cunraercd, 9TO 64 = 1.
<I>mccnpyeu reneps | ¥ GymeM yBenuuusatdk A : A Zo ’

r.e. V= o= . ECAN MH CMOZEM NOKA3ATH CYNECTBOBAHHE bim <€ 2
TO MOXEHO cnena:rh BHBOX, YTO KODDeNAUHOHHHE (QyHKUNM (n KOHBYHOMED—
HHE DAcNpeneNeHWA) NOYTH He 3aBUCAT OT /\ npu Gonbmux A .

Taxoftt. npenendHyit nepexoxn Haar;mae'rcﬁ TEPMONVHAMUYECKUM IIpE—
nenmﬁu hepexouom (npenen Gonsmoro. umcna creneHelt cnodoilu Gt ).
B ocraBmeiCA YACTW NEKUWM MH IOKAXOM T

Teopeuy I.1. Ecnu f3>0 , TO LA BCEX (KOHe‘lHHx) T cymect—
ByeT TepMOnMEaMuueckmit mpenen Roppenﬂunouﬂﬂx,cbyﬂxunﬂ {6-T >A

PaccMoTpuM CHavana Kpaiuuil cayuall R =0 .

Sazzaﬁa 1.2, Jokasars, UTO NIpH A=0
. A vy ITH
< T. >/\ (.cﬁ + eZ . )

He aanch or A "H, 3HAYNT Tepuonnﬂaunqecxun npenen TPUBUANIBHHM

odpaaou cymecTByeT. CryyaiuHe BOXMIMHH 6 AABNIADTCA B3aUMHO He3a-
BUC HMHMY NpP¥ KOHEUHHX /1 ¥ B npenene.
ﬁ’ >0

'3’1‘0 BHTEKAOT us. CJIGJU'K!IIPD{ COOTHOHIBHKH

Zloxaxen, 4TO BIA MOXHO OTDAHWUNTECH cnyqaeu h>0 .

. Cruerpys. Yureu saBuCHMOGTD OT B

s

n ﬂ., OCO3HAYMB - ...
A F}\, ﬁ‘)ﬁ'.ﬂm 0G0l Kongurypamm G oGo3HawM uepes- § (A)




' KOHQWTYpaLup, B KOTODOf B Kaxmolf TOuKe m3ueHeHH 3HakW. Taxoe
npeoGpa3oBanne ABIAETCA B3AWMHO OZHO3HAUHNM OTOCPAXGHMEM MHOXECT—

Ba KoRpurypanuft Ha ceda. Torza

) M ‘
Prg h (S = By (=60,
Z -
A’ﬁ)ﬁ - Zf\,ﬁ)‘ﬁ ’
(65 o (6. >/\ ]’K ﬁ , ecam ]T] YeTHO ,
T /\,&h{l : _ »
-« 6T >/\>j§y)‘ﬁ , ecn |T] HeuerHo.

B uacTHOCTH,IPX HeueTHOM ! | T |

<6 > = 0.
T 7N, 0
; Baz;atia'l.‘s. JIoxasaTh CBOJCTBA CHMMETDAN,
Ans ZowasaTensCTBA TEOPOMH HaM uonanodﬂ'i-cﬂ ZBa HEPABOHCTEA,
‘Temma I, I, Iycrs Jy yh20 '
nepeoe HepaseHcTs0 I'pufdnrca:

. Torma mMenT MecTo

< 6’T >A/ >0, (L.4)
. B'rdpde AepaBeHcTBo I'pnfdrrca:
6T 6'7_,) - < 6‘T >A <6T’>n > 0. (1.5)

'\

Hau a7a TeuNA NOHAZNOOUTCA Zaxe AJNA Gojee obme#l cmryanmy,
xorna A~ nponanonwoe KOHEUHOE MHOXEeCTBO (ne odaaafreuao oz~
uﬂoxecno pememxn)uaueprnn xoncbm'ypaum: 6(/\) WNOeT BHQ

10

.~’u_A = ( Z ’F! 6 + > '%{:{’ ;G.t St; ).

" (L.6)
teh e }c/\ ‘
Mu BBEIH MHOTO napaue'rpon ﬁt,o ’ J} , ,o,r.mei-l; t_(-ﬂe 06a3a~
'renwo onvxaimue cocernn.
: JinA moxasaTenscTsa (1.4) Hazno nponepmn,

3z G cxP( U,) 2

6 :
. . fned aing x'\ -
Pasnoxuu axcnoneﬂry e B pAxR Z'b—n_—, " W' B KAXKOM YJNeHe
ne

' pﬂzxa pacxpoeu cxodxm. Ho;uylmu cyuuy WIeHOB BHIA

const Z,‘ 5 ’

gm A
rzae ;cons't»>70' .. Ho BBEMRY .
2. 6, = 0 ) (L7)
6 =1

ot

nocnemmﬂ cyuua ecTh HyJIb, eCIN ’A¥¢ . Taxmu oG6pasoM, MH TOXNy—
yaeu cyuuy neo'rpnua-renwux upcen, u (I.4) ‘Aoxasano.

Inn noxaaamenhcrna (I.5) paccuOTpHM IBa HE3aBUCUMHX ozmﬂaxo-
Bux 3K3emnpa uonenslt ¢ Baamlouencuueu (I.6) Odosﬂaqmu 4yepes
6 6 BONMYHEH, coo'rBeTc'rBynmne arnu AByM axaemmlpau. Cop~ .

MecTHAA Bepomnocu KoHdurypaunst 6 (¢ ) 6—(“ sammercs B BYIE

(g(/\) Gm)) 1

S exp (3, (5,78 )r (L8)
I\ )

vag;;,i+zmy(i?*ﬂ@y

11



. BBezeM HOBHE NEpEMEHHHE. -,

Torna (I.8) mepemumercs B Bime

1 ex ZfL R |
Z* P fst s J?T“- (gtiﬁz:?i/)).'(l':g)

" 3anava L.4. Jloxasars, uTO
< g»_,_ '2-7_, > 20.

Yrasanwe. saMGTMTL, 470 gtfz O n nonropuu zzoxaaaremcrno
1IePBOTO HepaBeHCTBA I‘pu@q)m-ca.
BaueTMM Temeps, uTO ‘

<6 0, > <6T>A<6T,> =2 <(6.-5.)(6,,

T T A T G

TaK BBﬂly HE3aBHCHMOCTH .
6 =< 6L ><6‘,>_<G ><6T,>

Ecau un Temeps cMOXeM npeuc-ranwu G G B_vae MHOTOUNERA

oT 35'
-+’
uy I.4 BTOPO6 HEPABEHCTBO I‘puq)q)wrca dyne'r IoKasaHO. 3TO npea~ -

Ins | T[=1
. WRayxrrmBHUH mar nponeneu,ucnonhayﬂ is::

Vi " C HEOTpUIIATENBHHMY - xoa(m)mmeurawm, TO C yU8TOM 3ajia~

CTaBNEHNE OCYWECTBUM MHIYKLueHd mo qucny TOYEK ! Tl .

6' G = Zé‘
OYEBHAHNX coomomeﬂvm (uepes t

u3 ondo#t Toukr t ):

NMeeN

SHGCL‘OGOSHaanTCﬂ MHOXECTBO

rut * Sty = 7 (G T G (5,6 )(6,%)],

.12

.

Srue ™ Srue = F L5 &)

TU+t G{:.,-(t)-r (GT-G';‘)(S‘*E;:)]

BepHeMCH Temeph K IOKa3aTenkCTBY TeopeMd I.I.
Sagava I.5. Buumcawrd mpowzBonuHe (B MOZENW 1.6):.~

3 _ . (1.10)
2 <G > =‘ ¢ 6 € ;(,'> - (6’_;) S 6;> ;0.
3\5_-,6‘&{:' T A T ¢+ 't A TN t t'7 »

3aumeTuM Telepb, YTO pacmpeneneiwe B /A NMOXHO paccMaTpm-

i 1
BaTh Kax pacnmpenenesme B A=A -, ecam B3aTh B- A
Lo ST

o te N, ' 7 ﬁ)

ﬁtt’=

'fl t;t/&A’
St é ho te N,

O B-OCTaNBHHX

Cayyanx:”

TakuM 06pa30M, Nepexon K CONBueMy O0beMy 3KBUBANEHTEH yBe-
NMYEHHUIO 'ﬁt W fs¢4! B HeKOTODHX TOukax, M3 sazaum I.5  BTO-
poro HepaBeHcTBa I'pufpurca cremyeT, UTO NPH TAKOM yBOAWUEHUH

€65 < <6

Tax xax | < & >;\ <1, ro womorosmas mo A\ ,nocneItOBaTenLH'Q(:Ti _
< 6T>/\ nNeeT npenen. Teopeua ZokasaHa. . / ‘

3T npemeny 0Go3HayapTCHA < 6T> W HA3HBAKWTCA NpeXenbHHMA
KODPPENALROHHHMY qunxuuﬂuu. . v

3agaua I.6. Vfcnonhsyﬂ 3a7xaqy I. I,noxasars, YTO xonequouep-

HHe pacrnpeneneHusd TaKxe MMGDI npenenH n o0pa3ynT COTIJIacOBaHHOE

. CeMeliCTBO. KOHEUHOMEDHHX pacnpenenefmil,

Mo reopeMe KoiMoroposa aTo ompenenseT CUCTEMy CAyyaliHHX Be-

13 '



swumH Op Ha pemeTKe Z » HasuBaewyn (mpenenbHHM) TUGGCOBCKMM

‘CTyyaiHEM MOJNEM (uozxe:m Naunra). : ,

KoMIAKTHOCTS. - JIOKA3aTeNsCTBO CYNOCTBOBAHUA . IpenenbHOl TOUKM
' ‘ 6ucrem < 6T>A TIPOBOZWMTCA HECPAaBHEHHO Ipome. CHCTeMA KOHEUHHX
MHOKGCTB PENeTKN CUETHA, N 68 MOXHO NDOHYMEpOBATS: T, 'l;,,. ..
‘BuGepeM NMOANOCNENOBATENBHOCTE A 1n < Agn € TaKyo, 4TO
£ 6' > NMeeT IpPexen <6'1> . '3 Hee BHGepeM moAmOC)NENO-
BaTeJILHOCTB ‘rakyp, 4o £ 6‘ >/\ vueeT mpexen ¥ T.A. (ZnaroHanbHuH
npouecc) llonyuenHas npezxenmaﬂ cucrema < 6 > TaxEe ompenenAeT

cayvaitHoe mone.

2. ®asoBHe nepexonH I pozna

Mapxonckoe cpoiicTBo. CucCTeMa yCHOBHHX BepoaTHOcTell M rpaHuu-
HHE' yCNIOBHA. TpaHcep-Marpuna B pasuepsocTr I. Aprynenr Ilafiepnca.

Haaoneu rpanmiet DA uﬂomecTBa Ac Z MHOXECTBO Toqex,
orcroamux or A Ha paccromHum I: ‘

= {t:p(at)=1],
'Paccuo'rpnu uonens VsuHra B A: myers A Be /\' TIpUYEN -
ANB=g, 23A<B . 0Gosnaum KpaTRO P ( G'(A) / 6"(5)

_YCNIOBHYR BEPOATHOCTE TOTO, UYTO ";E A MMEDT OIIPEINENIEHHHE
anaveHns O, . TIPW yCuoBuu, uTO te B, nuenr sagansNe 3Ha~

'L/ ]
YGHUA 6;_/ . .
Jleuua 2.1.

PA ('@(A)/E(a)) P, (gm)_/g-‘(a/\)):

(2.1)
,B. (G(A) 'g'(B)))

g ( G'(A)) G*(BD) )

'wP( U, (§) -

14

HepBoe paBeHCTBO | aaaunaefrcﬂ NADPKOBCKUM cnoncrnou, BTopoe -
- mddconcxml cBOACTBOM (zna 1arHO} uozxe:m)

My odoaﬁaqmm B (2.1) 3neprup Bsauuoueﬂc'rnun uexzxy Rompm'y— :

paumﬂm G’(A) I (B)

(6‘“ 6®) = 25 = 55,
tep t'eB -

(t t)=4

noxaaamenLcTBo NEMMH NPOBOMMTCH HPAMHM BHUUCIOHREM.
A—(AUB
0Go3nauan G=6 (A=(A )), MMeeM

b (W E By = Py (=00 c2FE)
AT .

2.2
P (6 =5®) =(2.2)

(8) " )

_[z exP( U, (G())—lL (G‘(A)G N1 3/\(5\({/5)6)
(AUB)( Nz 5 exh (- U (W)~ )
,. S : —_— (B) 6 ->
_’uA)B,(g‘(A))G(B))_ Uy (AUB)(s ) 6)- uA (AUB)( )]_‘, :

O-rcmxa coxpamas _sa Z‘. s nonyqaeu mpasyn uactd (2.I). Tak kax

OHA ‘He' 3aBHCHT OT B » TO nonyqaen U mepBoe  -paBeHcTBO (2. I)

. TleuMa noxasaHa,’

My Buuuu, YTO YCNOBHHO BepOHTHOCTH (2. I),B OTTIHUKE or Gesy-
CNOBHHX, OCTEDTCA [OCTOAHHHMY IpH yBennqeﬂuu A n,snaunt, coxpa—
HADTCA B Tepuouuﬂaunqecxou npernene.

6, ,te Z (res

Onpeueneﬂue. CucreMa cnyuaiHHX BEJIHUUH T.6,
CryyaliHoe none) Ha3HBABTCH THGGCOBCKUM cnyqaﬂﬂuu nonesd (uouenn

- WMapura), ecnu 1A mooux xomeuswx A - B, rakmx, uro - ANB= g

B 2A<B, uueer mecro (2.I) (Ges mazexca A ) 3ro ompenene-
Hue Opunamrexnt P.J.Jo0pyumHy. ' )
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«r.GTO uapxoncxoe .CBO{CTBO.H. (I)oply.na {2.1)....

B zeRuuM I MM MOCTPOMIH s kaxnoro f u A “ozHO Taxde none.
Cymec'maym Jan ZIP.YI‘WB" 3ravenma ( J s A ), zna Koropux rnddconcxoe
moNe HE EMUHCTBEHHO, HA3HBALTCA roqxaun $asoBoro nepexona I poza.

- Teopema 2.1. Ecim V=1
. Beex ( Js s ). ‘ .

Ip V=2, ecau ﬁ.#o W ﬁ o n ﬁ, Mano, To ruéécoB-
CKOe TIoJle eIMHCTBEHHO. :

B Tokrnddconcxoe none,ennﬂcrneﬂuo ana

Fcou V212 »ﬁ_ O n ﬁ zxoc'ra'rormo BENUKO; TO. ruddconcxoe

none HeEXWHCTBEHHO,
B aroff Jexumu M uoxameu nepnymkn fperbm ﬁacrn TeopeMy, - Bropasd
yacTd ZOKA3HBAGTCA B .KOHIeE neKumMu 5. . i ﬂ ~ o ‘
OxasuBaercd, uT0 noooe rmddconcxoe noxe Moxno HOCTpOHTB TEep-
 MOZMHAMUYOCKUM npeuenbuuu NepexonoN, ecmu ﬂeCKOHBHO ododmurs noHA~
-Tne rnédconcxoro pacnpeneneHud ‘B A

“Ha 3/\ u onpezxe:mu THGGCOB-

FOM,

E
durcupyen Kompm‘ypaumo 6(

cKoe pacmpenenerue B A ¢ ZlaHHHMVI rpaﬂnqnuun ycnonvmnm

: M —‘
P, zem (5 7)= ,
’ om0 N e
Ododmﬂ (2.3): oGosHawM yepes g (aA)vnp'on:gBo.nI,Hoe paérrpene.nenne

— (AN ;
- BEpOATHOCTEN Ha MHOXecTBe Kougurypamuh G (-

Ha TPpaHule K. TOJNOXNM

(MY — P 6‘("’
» P/\)(‘/(al\)(sv ) Mgom s”’“( ), (24)
6 MaTeMATHYECKOS OXMnaHme GepeTcs IO pacnpeneneﬂwn N q/(BA)

i: Samaua 2.1I. HPOBepWrB, yro 1A pacnpeueneﬂvm (2.4) nMenT Me—

e —— -
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A ey, (§OFON)

IlycTs Teneph naHa nocnenona'rensﬂocrb KyGoB /\ fZ u InA

q,(Mr) Vs

sanaun 2. 1 cnezxye'r, 470 ecnn Tpenen KOHEUYHOMEPHHX pacnpeueneﬂmﬁ

xaxnoro xyda /\,L onpeneneHo "rpaﬂmmoe ycnonme"

P ¢(3An3(6 > 5 ‘) cymec'rnye'r, TO OH onpenenﬂe'r THOOGCOB=
'cxoe foJne. 8 : :

HaoGopoT, uMeeT MecTo

Texua 2.2. Hpouanonbﬂoe mddcoacxoe ToJie MOXEeT GHTB ToNyu6-
HO TaKUM CIOCOGOM. e

lloxaaa'renbc'rno 'rpnnwa,nmo. paccuo'rpuu Z[JIﬂ Z[aHHOI‘O KyGa /\
pacnpezxeneﬂvxe q,(a"ﬂ) Ha'rpam‘nue, MHIYUMPOBAHEOE pacmpezneneamneM
7aHHOrO rpedcoBa nosA. BeaycnoBHHe KOHEUHOMEpHHE DaCIpenenenns

coBnanant c pacﬁpeueneHMHMn aaH—-
A 1\2"

oA BCEX HOCTaTOHHO GONBUMX A

HOTO rnddcoaa TONR ¥ TO3TOMY OCTAWTCH TOCTOAHHHMM TIDH

>N YacTo yIoGHO MCIONB30OBATH 1pyrHe TpaHIYHHE YCTOBHA

% I) cuyyas Jexuu I HASHEBATCA MYCTHMH TPAHMUHHMK. ycnomfmm,
b\\ ) 6 PO UUEC e rpaﬂwmue yCTOBHA, DU KOTOPHX KYO A . cBo-
~

paqmaae'rcﬁ B TOD, T. e. oromnecunnmc& COOTBBTCTByIOﬂWIe TOYKY npom—’ :
BOIIOJIOJKHHX rpaHeit A y a Baanuonencrnne onpeuenﬂemcﬂ TaK ie, Kal{ B
TEeKUAU I, HO C MeTpuKoii TODa.

06pa'rvmcn reneph K OLHOMEDHOMY CIyuan (t’ 1) =n noxameu nepByn
yacThs Teopeu 2. 1. Bonee TOTO, MH BH'I'JICJIHM BCE Koppenﬂuuormue :

: (I‘yHKqu B ABHOM Buie. IlyCTH zum IPOCTOTH dopuyan ﬁ =0 . Mannua
g = ( < e‘ﬁ) = (Jci.i J°1,'i-> (2.5) .
. - i B o
. -e € 'L—;.,i "E‘—L,-i

‘HasuBaercA TpeHCQep-Marpuuell, PaccMOTPHM ZBa IBYyMEPHHX BEKTOpPA:

. e= (:)e . : (é) . i

Skt aty (A
)-l.-i u- ¥ ak

Ty
e CARKoBANLE




CranApHOS npousBenenve ( € , _f ) EByX BeKTOPOB BEONUTCA KaK CyMma
eiglf e’_f! " mpou3BeneHuil MX. KOMIIOHEHT. - , '
PaccuMOTPUM OZHOMEpHY® MOZeNb MauHra.s A =[N, M1 ¢ nycru-
My rpanuqﬂuuﬁ yenoBuAMu, BHGEPeM TOUKH ti,' t'L& A nyc'fs Ni -
~ paccTofHUe ti or nesoro xonma A , M_ ~ TOUKH ti- 0T NmpaBoro
_i{o'ﬂua A , N, - paccrosnme uexny t, u t’_ ’ ‘

Jemua.2.3.

.'Z/\ _ = (TiN»e) e)’ ' " , ‘ (2'6)
| Pf(c’;=i, Gf :1)=(9—-Miee+)(e+ryl+)(+(—
AT R e (TQNe e)

Jtn (boperym‘coo'rne'rc'rnym B (oNee CJOEHHX MOIENAX @opuynau deilrva-

Ha—Kaua-HenLCOHa. ) |
lonaaa'renLc'rBo. CTaTHCTHYECKAA CYMMZ 6CTH CyMua o "ny'rﬂu"

T.8. xompmrypaumau ( GN’ G/,V,L) N 6;/ L 6' ). Kazpouy Taxouy

nyTH COOTBGTCTBYGT MBTPUYHER 3MCMOHT tg G’ 6/./’ Ni +‘6’ € -
1 ~Nt

-V =N+l NN

. AHa.normHo zxoxa:aHBae'rCﬂ BTOpan (I)opuyna.
HyCTL TENeph ei e — IBA HOPMUPOBAHHHX codc'rneﬂnux BOKTO-
pac codc'r_neﬂﬂuum 3HAUYGHUANN 11 > Ill\>0 . MORHO pasyORUTE IO
+ . ny :
HM- € u €: T

e = ce cq_éz, et - cfe + C;eL
Mu"wueveu' ' ‘
2N 9 IV o
(e, e) ~c r - (2.7)
Ifda-iouy
, | e :
ELH\ P G = G =1)= (C ) f—'Nq+
N->o= ( ty ) _)\1W'1 (V" e) @.8)
1
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3anaga 2;2. ‘Hoxasark, 4TO mpexen N0GOTO - KOHEYHOMEPHOTO pacnpezxe;
neHuA CYNECTBYeT, He 3aBUCUT OT TPaHWUUHNX yCnoBuit,u Haitru ero.
aro 3aBepmae"r zxoxaaa-rensc'rnb mepBoft yacTh 'reopeuu'.z.lf. (

. Bagmawa 2.3, JloxasaTh, YTO CHCTeMA CHyUailHHX BEJUYUA 6/1; - B

‘mpenene N-> == oGpasyeT CTaNMOHAapHYD Nemb Mapxoma.

J Kaaaxme; IIpoBepuTEs COOTHOMmE HME

p( G, /G Lo Sl )= P (6. 6,.,).

Sazava 2.4. Haillty cranwmoxHaphue Be:pomrﬁoc'r'n ¥ MaTDWIY Tiepe-
XOZHHX Bepomﬂoc'rei?l aroli uenn MapKosa.

Mu BuIuM, UTO. B OZHOMBDHOM Clyuae cHTyanus z:oc'ra-roqﬂo npo-
cra,n He Oyzem GONBIE K HQMy BO3Bpamarbef.

IIOHasaTeJILCTBO tperbell uacTw Teopems 2.I.

Paccuo'rpma vozexns Mauura 3 /\ ¢ (+)-TpaHVuHHME ycnonuﬂun.f
970 3HAYMT, UTO GfE { mpu tedA . 06o3naumM COOTBOTCTBYLIEE

. pacmpenenesue B N\ yepes P/\ +'
. ;1

Jleuua 2.4. PaBHOMEDHO MO ./\

v (G%=" 1) < (J’«r), . o (2.9)

THe GyHKIMA P(ga)»o mur fy > oo .
Hoxaxzeu ‘TPETHO uacTh 'reopeuu 2.1, MCIIOJIL:iYﬂ 3Ty neMMy. Hons-

.~ syAcs IMaTOHANBHNM NPOLECCOM, ONUCAHHHM B KOHUS JSKUUH I, mo- -
© CTPOMM THGGCOBCKOE IOZe BHGOPOM NOZNOCNENOBATENBHOCTH A, c (+)-

k-'rpaﬂnqﬂmm YCJIOBMHMM‘. -C yqe'mM (2.9) n1a Hero
P(G, =-1) < P(j’u) ’
: Paccuo'rpm( 'renepL (-) —.rpaﬂvmm;le ycnomm, T.€. Gt'yz’i
t edN Beuny cuuue'rpmq mpa f=0 mxee'r uec'ro (zxoxaaanl)

- HOPABHCTEO ... . 1y o= < ) BN
Py = (S, 1) = Pk(ﬁ)k st
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CrTpo¥M 2HANOTHMYHO NMpeZenBHOE NOoNe IJNfA 3TOTO Ciyyad. Ina Hero
P(s =1) = P(%).

Ins nociawoqﬂo dombmux - £y P(fn)< % . Hoarouy 1Ba xioc'rpoeamix
rudoconcxmc NONA DASAWMAH. SRR —

IlnA mOKa3aTeNABCTBA NEMMH 2.4 BaxHyD pOJII: urpam xon'rypu (uu
OyzeM cuurarth V=2 » TIpenoCTaBAAA !m'raTemo cnenan ooodmenne £

Y >2 ). ¥no6Ho BBECTH NBOACTBEHHYD pememxy Z ’ ﬂBJIHmlecﬂ pemer-~

xott Z?

, ‘CMemeHHO! Ha BEKTOD ( 7 1) . PeGpaun pemeTKy ‘Ha30-

- BeM (aammywe) o'rpesxu uexny  Cnnralimumy cocenmm.

. Kaxno#t kordurypanumn G (n ).<conoc'ranuu~ﬂa60p :

- PaccuorpuM Mozens Mauara B A ¢ (+)—rpaumﬂnuvx YCNOBHAMH,

A
A ¥ =% (5 nap
Gaumaituux cocezet (t,t') , 1A Koropux 5£¢ 6tr (r.e. GM 5

TOUKAX NAPH IMORT Da3fHe 3HAKH).

Kaxno#l Taxoft mape- (t t) MOCTABVM B coo'rBeTc'ane enuHcTBeﬂ-
HO® pedpo nnoﬁcuenaoﬁ pemeTKH, nepecewamae peopo MEXRY. " t n t

B ero cepezmﬂe. 3Ty COBOKYIHOCTH pelep Z ‘raKEe 0603RAYMM Kax .

Sanaqa 2.5, Iaa deon 6( ¥ npenc'rannnm codoﬂ HaGop CBE3~
HHX 3aMKHYTHX TOMBHHX B R (cBA3BHHX xonnonen'r T ), KOTOpHE MH
OyneM HasHBATH (cmanuun) KOHTYPaMH. Tousee ronopﬂ. 4 ‘2 HeT
BEpNMH, TXe CXONWTCA HeueTHoe uMcno pedep ¥ .

Yenosnuca cxpyrmxu npdnuﬁ BepxHuit m neBHi Hmm yTIH B BepmE-

He il , I'ae cxonaTcH 4rpedpa b A ‘ L :
Torna CBRA3HHE KOMIIOHBHTH , (KOHTYDH) I‘1 o f‘ncr He OynyT

AMeTH cauonepeceqemm.

. Cfl BHYTDM HHMKRKOTO ZPyTOTO KOHTypa u3 ¥

JlokaxeM, uTO XA JNROOTO uadopa ' CBABHHX JOMaRHX Ge3 ca~

uonepeceqeﬂnﬂ (c HamuM ycloBHeM Ha CKPYTAeHA® yra08) cymecTBye-r

p=9(s™).

Ha3oBeM BHEMHHMMM KOHTypaMm T€ n3 q,.k.;,f‘ e xo'ropue He comepxar-

(enMACTBEHHAR) HORHTYpALHA G "% raran, uro

. Haurew cTpouTs & )

20

-npncyTCTnyeT B Halope

TOJIORYB 6 —1 B Touxax {: s nexamux BHe BCEX BHemHux ROHTyDOB.

. B rouxaxX 'E K Nexauux BHYTDH OHHOI‘O Bﬂemaero KOHTypa, HO . BHE =~

modoro npyroro KOHTypa, TIOJIOXUM G't“:—'-'—i . lla.nee 10 MHAYKUMM.
onpe,ue.meM KOHJUTypalzo BHYTPM Konrypoxa JeXaIMX BHYTDH pom{o omoro
KOHTYpa ¥ T.Z. Lo .

Takyd 00pa30M, MH TIOJIyURJI¥ B3auMHO ozmoauatmoe COOTBETCTBHE

'V:'i'ir“) n&_

MeXy KOHPUTYDALMAME e} M)y | #HaGopaMy¥ KOHTYPOB

(#-0) et

Hpn STOM

€ (5@) = 2507 - AR, @)

:ZA,,+ = eXp (fIA1) z "'?‘P(“ ‘QJ’I.W‘),
et EEE
rae |"6‘l ~ unez0 pedep P (anmna x\ bR I/\l - tmcno peoep Z,
JeRAIX [IONHOCTS® BHYTDH xyoa A, ?A L R
Jlemna 2.5. Bepomnocu TOI‘O, 4To CBHSHaﬂ aauxﬂy'raﬂ nouaﬂan f’
= F(G(M), uonycxaeT ouemcy :

‘ ‘ ‘"Q\hlr\ _ 211
P/\, +(P) £ € 2oy (2.1I)
I(oxa:aa'renc'rno. - . _§ﬁ|h\ .
P/\ + ( ) Z P (F)“' T‘Ce)ge _
T e re ¥ > e WiV
o » o
~ [ .
_ e 2510 5 e_f-]z;l”ﬂ_s e-as’n\r‘\ :
> e‘l\ﬁ;nﬂ S ey
T : _ | :
Te B cyuue Z'— cyuunponanne o BCeM ¥ 4 ue conepxamm: l'"" n ge

conepxammK l-;_ ' mepecexannuxc c I .

Ba.uaqa 2.6. Uncno xou-rypox [ znwaw n , BUXOXAMMX 13 3a~ .
n-1 ; Lo
uaaﬂon Bepmm{u, HE npenocxouwr Y3 .
21



~

Yneno xoarypon lﬁ gnnuu n ., OXBATHBALNWX AAHHYD TOUKY, HE
bn- 3"

Teneph MH MOXEM 32KOHTHUTE uoxaaawenscrao TOMMH 2.4, Oqennnuo,

npeBocxonuT

L (6,="1) « 2 P | (kP) == P (r)s
r Y on= ‘/H‘\- ‘
« S ya 3t AT
=y

=)

rze 22 GepeTcs 1m0 BCoM I, oxsarusawmuy 0. Hocnenﬂmﬁ pAx CX0~
nHTCH mr  f > {n .
'ﬁ,—>pc
Hpuneueunoe ZTOKa3aTeNbCTBO Guno gaueueRo TaftepicoM ¥ crena-
HO. crpornu Ppn@@urcou u JloGpymHEM.

1 ero cymua P(@) CTPEMUTCA K HYND

3azavua 2.7. Paccuorpnn Kaxoe-HUOYyRd npenenhuoe rncdconcxoe ,
_ Tone, nocrpoeuuoe o (+) ~ TPaHMIHHM ycnonnﬂu. o -

ﬂOKaaaTIw, '{TO BepOﬂTHOCTB TOT'0, UYTO 3anauﬂyn 'romcy oxna'runa-

. 8T OECKOHEUHOe yneno KOHTYpOB, paBHa 0,

' ..YKazaAye: WCMONB30EATD neuny Bopena-Kanrennu.

JlokasaTh, UTO DPaBHA HYAP U BEPOATHOCTE Hanmmupa GecKoHeYHO!
NOCNEeZOBATeNBHOCTH BIOXEHHHX KPYyT B Apyra HOHTYPOB,

3. Meron KnacTepHHX pasnoxeHuit

YeTHpe 0GNacTH KIACTEPHHX pasnoxenutt. " KnacrepHoe npercTaBe-
HME cTATHCTMYeCKoR CyMu, HODpenAiUMOHHHE YDaBHEHMA ¥ WX pemeHHe.

" fiBeult . BuK uNEHOB pa3noXeHyA.,

b

M y=e 3HAeM 0 CymeCTBOBAaHEM npeﬂenxnﬂx rnddcoscxnx noneﬁ EMeeM
509 nonuoe onncaune B OLHOMEDHOM cnyuae H npnuep Heeunucwneanocwu.
Teneps ud nepexonuu MOMHOMY MOTORY — METORY xnacmepuux paanoxe-

Huft, ﬁnnﬂnmeuycﬂ OCHOBHHM B uaTeuaTuqecKoﬂ CTaTncTnuecon LLELECHS

22

7 KBaHTOBOK TeOpHK 1ONA (c ero mosomsp B uexoropux’cnnghx BO3MOE~ -
HO TIOJHOE pw3yveHune TrGGCOBCKOTO HONA B nmdonLpaauépaocrn).kuennn
3TOTO METOXA ABJAGTCH paanomeane KOppenAUNOHHEX @yaxnuﬁ B CXORfA--
muecA PARH, mpHuEM BCE MX qneuu BHNMCHBARTCA B IBHOM BWZE. '

C moMompp KnacTepHHX paanomeuuﬂ MOTYT GHTH uocxonansuo usyye-
HH cxenymmue oGnacTy ImapaMeTpoB: ’ .

I [y uamo { BHCOKOTEMIIEPATYPHAA 06726Th) . - .- - < - IR

1. [f] Bemuxo (0GnacTh MANNX warencusuocrelt, & = < ).

m. h=0, Jg BENUKO (HmaxoweunepaTypnan o6nacTh $a3oBUX ne-
pexomoB I poma). '

o. % 'BEJINKO. o

3aMeyanue. flayee ¢ MOMOLBND 2HANNTUIECKOTO npononxeunﬁ 3TH pe3yib-
raTH PaclpocTpaHfurca Ha Gonee WAPOKYyW 00NacTb.

Cnyuan I-m nccnenymmea enuﬁoodpaauuu ueTonou. Cnyqaﬁ o ocoduﬂ

. OH paccuanvrBaeTcﬂ ‘B KoHL® cneuymeﬂ NOKOUU.

Hepnuu WaroM B MeTOZe KIACTEPHHX. pasnoxeHuit HBIHGTOH
Knacwepﬂoe npencTaBneHne cTaTucTuqecxoﬁ CYMMH..
Byneu rOBOPWTH, UTO cTATHCTHYECKHE CyMMH EE JOTyCKAOT Knac-

TepHOe NpEencTaBleHus, eclu KaRIoMy ["eZ’ coorBeTcTByeT HEKOTOpO®

aucIo K , Tpuuen
. .
I) zum BCEX xoaequux Be”Z
' o . (3.1)
Z_B - = Kri.:'Krn’ S . . .
‘TR cyuua—no BCOM Heynopﬁuoqeuuuu Hadopau { N j Taxuu,
uro [ =B NIUE >d . npm L#J ; .
2)wmwwwuwwmwommek>o n I mui_iezy
_ umomgena "wnacrepuas oneka” » -
" n. . ) Y’ ) -
= (LI R | (3.2)

[‘ -tcf" [Fl=n

=23



" Yaoro ymoGHO, a WHOTZA W HEOOXONUMO, PACCMOTDETH HEKOTOPOE

w‘cqe'moé uuoxeéno T ¢ werpmeott p , npuueM xamouy xoaeqﬂouy
M < T craBurca B COOTBETCTBHE"er0 HOCHTENE" Me 7

Tlpn 3TOM NyCTh IT'{TZV, ecay M1T, m [“\ CP‘\ o ecan M CP’\

Unena Kp oTBeuanT wpozecTsaM [ T .

TlycTh BHIONHOHH YCJIOBUS:

L'») 1A BCBX KOHBUHHX' M CT‘

Z?«T = T K- Kp, oo o (3.1

" 'rREe CyMMa-fio BCEM . {l"h...) r'n},'raxuu, 470 f‘i_c. M,

72') asayor 2) nas Bcex t eT o
Mnoméc'rné I, ann 'KOTOPHX K * 0 'Gyneu Héaunars Kia—-
cTepany. ' , ' ;

Kax BH(SpaTL MenHil napaueTp ]L , uﬂomec'rno T d " no:xy-
YHTh paanoxenne (3. I) B KaxROM o'rnensﬂou cnyuas, noucxaaunae'r 71
. TYMUHA. , .

v TlepefigeM ¥ arum cnyqanu.k, i )

I. Bucoxo'reunepa'rypaaﬂ o6nacTs . Mu aﬂaeu ¥3 3anaum I.2 4TO
mpr § =0 uu nMeeM ﬂeaanwcmne cnyqanﬂoe none., Ec'rec'rBeHﬂo cunTaTh
(nns xoHEUROTO /\ at0 O‘IBBVHIHO_), YTO ZMA MANHX f  mone Gyner
GNWMSKMM K HesaBycuuMoMy. [loaToMy,B3AB 3a mapaMerp sanoct® f
pas:io’x;ma BKCIOHEHTY B PAZ IO B M OGBONMHAR WIEHH C OLMHAKO BHMN
HOCUTEIAMH, MOXHO HAUOATBHCH nduy‘m'n: (3.2)} TOXHUYECKN DTO y.z:odno‘

) cnenars TaK., 06o3HauMM <2 cpézmee nb Heaannchuouy nono (omn-
"i_pezxe'nﬂeuouy snauendeM # ). Torza S '

(6 5 = < ex(rX&0%)%
Coexp( f 56,602
M .
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. (3.3)

[Io3TOMY  MOEHO CUMTATh

R— x 6 6 > ‘ . (3.4)
qopofl cTaTMcTHyeCKOH cyuuolt, copmanammeit co crapofl ¢ TOUHOCTEN 10
OCTORHHOTO uﬂommenﬂ, He 3aBUCAWMETO OT KOHQurypauuu. Ecam: ﬁ:o,
(Al L
£0 3TOT MHOXWTENs paBeR 2 . A ’
. 06o3Hauas Tenepp uepes A MHOXECTBA, COCTOMUMe W3 IByX Onv-

zafinnx cocexnefl, T -~ MHOEeCTBO BCEX N4p Snuxatimix cocenen, NONYYMN

Z = < exp(fy = 6,)> =< ﬂcIPﬁ6>(35)
e « Aen o © A<

S (- (1 e (RS =
! ,, B Sa)))

= oom (1 e (pS))-- (17 exp(pSy, 3\ A
TZIe CyuMa-no BCeM HasopaM = {A;.., ALz Tou uucne M MYCTOMY.
HaaoBeu ‘6‘ CBAGHHM, €CJM €TO HENB3A- paacnu Ka 1Ba rogfacopa
P ;ll Ap, U A )>O CBA3HHE kado-

PH = {Au A } Gyneu HA3HBATE }mac'repauw ¥ MONIOKNM

}g‘ u -y TaKWX, UTO

Kp — .< n ( { - cxP(PGA)) >o .‘ - (3.i6)
Aer . g ‘

“Torma B (3.5) ‘g' MOXHO EIMHCTBEHEHM OGDa3sOM paacvm, Ha KnacTepH

My,---, > U,TONB3YACH He3aBUCWMOCTED Cayuafiaux Bemmm

ﬂ (1— exp(y,G)) INA DASIMUENX L, MH nonyyaeu npen-
e} , .

4 cTanneﬂne (3.1).

- Jing [OKa3aTenbCTBa KJI&CTepHOﬂ OLIEHKH NOKaXeM

. Tewsy 8.I. Uucno xmacrepoB [° M3 N MHORECTB, |P)=n,
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&.

" Torma raxguit (~) zact Mamuit MHOEHTEND == €

TaKMN, fITOA F=UA, -
' s " n Agl : ) . :
BOCXOZHUT , Tae C.  3aBUCHT TONBKO OT v

. JoxrasaTexscTBO. HerpyzHo 7I0KA3aTH, YTO cymec'rnye'r oyTe IO
pedpax - " (pedpo 0TOXRECTBAAETCH C. napoft A ), npoxoznsmuit yepes
BCe pedpa, NpRAueM He Cornee zuayx pas lIepe:-a Ha.xmoe pedpo. Umcno ra-—
¥ux myrelk ua Touku + —He domee cn (19) .. JeuMa noxasafa..

3ausyan TONeDBH, ‘UTO ANA MANHX B

1 - et

Lo . 2 - .
u monaras = ()i, ll'bi IONyUasM KIACTEPEYD OLEHKY
(3.2).
. ‘0dxacTs rpaaonux Mepexo7os 1 poma , %_ =0, (+)-. rpa-

HH‘IBHB ,YCJIOBHH.

B aToM ciyuas 1 8cT® MHOXECTBO pedep ABoficTBOHHOH pemeTH.
Knad'reppu\ [ Gymeu HaswBaTh KOHTYD, ONpeReNeHAHA B NERUWH 2.
Hoa'rduy C TOYHOCTHD A0 MHOEMTONA ‘

z = = 7,
A + - o
u M mox;yuaed (3.I) ¢
‘ K . e -';,'Zﬁ“_'l ,%
r .
NpAYeM IADAMOTDOM MAJIOCTH BA6CH ABNACICH e,

HauGonee BepoATHAA HOHPUIypalms 316Ch 6;2 i, 3orna =0,

W MH fenaeu Da3NOXeHHe N0 Iuciy OTRIOHeEWH or P =g .

1I. 1@ BenuKo. I'padyMyANe YCIOBHMA IyCTHS nnK - (+)-TpaHAvEHE
YCIOB¥A,

[ycTs, HAupuMeD, A monoEWTENBHO M BEAWKO B CPABHEHHH ch -

cyuuy. ‘96"

COLGDEWT 3aZaHEYD TOuKy te€ ydd , HO Ipe-

Al < g | (3.7)

nexoroporo X .

3 CTATHCTHYECKYD . .

FMHOEMM cTa'rCyuuy ‘Ha

ex}:(“"('llr\lr" ﬁ'm);

Torza
Z, == z, e:x:P( zﬁnﬂ - Mx lxl) = (33)
= T (-ﬂmﬂ - MIXJ )y
omecs X = X(sf”) weomsorso zouos, Lo, T 6y =1,

reple®-
TO E6,9T0 n B JeKUEE 2. 316Ch T raxoe %e,KaK B odnac'm 1.
Conoc'ranvm ¢ X  HaGop r=r{X) mp dnmanmnx cocezxen,
Hepeceramuxca ¢ X Hadop FL Has0BeM :KIacTepOM, ‘gcuM OH 6CTH
(X) aza Hexoroporo X . HeTpyaHO NOKAsaTs, UTO LMA BCEX X
F(X) ©CTH 00BOXVHEHNE nonycwm RIacTepoB H. yro ;odoe 06’5611“—’
Heﬂne:;xnacmepon ¢ HenepeceKavmAMNCH HOGHTENAMA 6CTB | (X) ang

Honomml K{‘~ 0 ., ecnu " ne ecTh KnacTep, ¥

K. = e=p(° zwrs—ﬂﬁlm *‘
ecnu " =T1(X), rne ¥l - uHOXECTEO nap [, ne: npuﬂannexamnxx
'(Harnﬁnﬂo 3 ecrs xonryp sorpyr [ ). HeTpyZHO YOOZMTECH B
BHMONANMOCTE (3. I) r (3.2). y C e : .
Tonyuerme KIacTePROTO npenc TaBNeHHA c'ra'mcuqecmx cyuM
TaKoe mpOCTOS 3A68CH, B ADYTWK CIYUARX MOXET ONTB CyMECTBOHHO CIOE-
Hee R norrpedonan GONBEOTO uckyccTaa,.: Ceituac MH noxaxeu, yTO ECIN:
‘70 mpercTaBIeAus NOIYUOHO, 10 MM MOX@M NOAYIHTH cxonsmuicA PR

nna nndoit @nanecxon nenmmﬂu. Mu ﬂa'meu C BeNHYRH

M= Zas
Z,

B.c N,

STH CrenManbHHe KOPPENAUMOHHNE. HyHKUMHA NONYCKAnT CHORYPMHS WH-.

< TepHpeTaluun: '
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ST
B = < CQCP(HUE + LEJIV'B):: H

I). -

2) B oﬁnac'm Il aT0 ecTh BEPOATHOCTH TOTO,  WIO niodan napa
Gmuxaﬂmnx coceneﬂ 8 6 wueer onuaaxonun 3HaK.

My paccMOTpMM TONBKO cryuaf . T Z n d. i , mOpenocTapuAd WHTA-

vi

T6ND OueBNAHHE 0GOCMEHUA.

Boameu nponanonmyw TOURY te /A . Torza
'EEA':= E?: ffp R K}k + 22: 'K}l r. .
teénu.uf, teru.ur,
.20
Z = Z + > K. Z .. ]
TN A~ft r-=na-r°* .
R { l r: th (3 9)

Banaqa 3.1. lloxaaau, yro (3. I) MNEST MeCTO TOTZAA M TONBKO

_rorza, xorza (3.9) BHIIONHOHO INA BOGX A unscex tel\.

YacTo K7acTepRoe MpencTaBIeRMe yIQOHO MHCATH B BAAS (3.9).

Mycrs ~ te B<A . Togcramasn 3 (3.9) (A~ RYU{t}
Buecro A & Rexs Ha Z , MONyuMM
(O o Z k. 0 eom
B BN it rc(z\ S)U{tl

R ’ Al . B .
. Yro6H YWCNO HOW3IBECTHHX ‘2" -1 3 (8.10) paBHANOCH 4uCHY

ypaBHeH®i!, MH LNA KOXAOTO HEMyCTOTO Be Z‘) BHLENNM TOYKY

t e B ot Gyneu paccuafrpnnau (8 IO) ronm{o I7A TAKMX nap
(5 tg) . - :
Torza (3. 10) ecr CucTena MHHOUANX ypanﬂeﬂvm B ( 2 I I—:L)-
| _MeDHOM HPOCTPAHCTEE " BOKTODOB (A) ( J‘ ) ,'xdu—‘
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J

. BeepeM -

TOHGHTH KOTOPHX TDOHyMEPOBAHH HOIyC THMI nomvmomec'fsamu A
- B 75( )uopuy '
om 1 m ( ) '
15 = SuP [ | £, I] (3.10)
CucTeMa (3.110), MOEeT GHTE mepemmcaHa B omepaTopHOM BUNE
[E - (R+K)] 3C'(") - &, (a.12)

TIE é‘l ( I8l i) —~ BOKTOp C xounoaeﬂ'raum, pannmm I mpn
IBl=1 n

R = (»’LBLBL) - uarpuua»"cnnwra", rae

ZBB,: { 1 -, ecmn Bi=81‘f{t31}’

S

‘B ocTanpEHX cnyuasx; E - enuAKYHASA MATPHLA,

172 o B OCTANBHEX CAYYAAX,
K = Ky g ) -uarpma, xordﬁaa‘nem’op ¥ (M- ( f(")) ‘
Lot (/\) (A) B
NIePEBOLAT B BEKTOP ( \{J ) IpdeN .
( A) (ny ‘ k
\VB = K j-B ur’

TIe CyMMWpOBaHMe TO X6, YTO H B (3 I0). :
HRII- Kl =0,

ﬂ]lﬂ IIOC?T»GZ[Heﬂ_ OlleHKK WCIIONB30BATH K:_nac'repﬂyn oneH-

3anava 3.2. JoKa3aTk, HTO n 470
ecny A0

Ky QOPMY ay

| 18,1 - 18,1
[[Kll & sup Z |'<gr51l 2 & (3.13)
1> g
PEETTE A LA T
t r;t&l‘
Taxuu oopazoy, (i R+ Kl <41 zam nocraTouso uamux A

" (oneHuTE-3nA raxwx!). Toarouy Momm odpa'rwrs ua'rpnuy E ( R*K)

f B (8.I2) ¥ HONYUNTSH. pemeRme B BUAE
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_ HYD @opuyny yibti! {-B . Ind 3TOTO odoauaqnu uepes G

nycrmey, ecnn | Bgl=1

47(R:+K)‘)'ié‘1 = Z (R+n<)a'

= emkbamih Rk,

. 1S"(/\\)f: (E
(3. 1)

e B-mocnenHell cyuue-CyMMUPOBAHUS nd Bceu P20 ¥ BceM

m z0, f,my, s by 20,6 € >0 . TomesHo zaTh AB-
MHOXECTBO
BceX KOHEUHNX HEIyCTHX NONMHOXECTB Z . OnementH (& OyeM CUF-
TaTh BeDUMHAME JepeBa, B KOTODOM MORIY B., uBg EG )
8CTH PE6pO, ecIn 3“ = B, N {i: j, bne] Haodopo-r. Ins nwéoTo

Be@® wouno [Bl-1 Bepumi nexur ﬂvme 8.

- TlyreM ¥ B @ GyneM HA3HBATH INPOUSBONBHYN MOCHER0BATENE~
ety ¥ = (Byroo B.) anewmenros @ . IyTs Gyzem HasHBATh AO-
Bi =f ¥ ecIm INA BCOX
i=2,..,s amo

B; =.Bi-1 h {{:B,;__,_ g"

1160

B..= B.., ul"

I [l §

r, tg. el < Zo\(BAL:_

t-1

oNA HEKOTOpOTo ~ |

1 tB‘_i)u

B nepBou ciyuae GyneM pedpy (i‘i I3) nyw APMOMCHEBATS UNC—
70 I, BO BTOpOM — (- Kr)

-

‘BrmazoM K., myTH ¥ Has0BeM Tpo—

W3Benexys BKNanos Dede K;, = (-K .
. P 3 ( ,—Li) ( Ky g )
Teopema 3. 1. '

(M
S, = Lt 2Ky S (3.5)

. rme CyuMa-I0 BCEM NOMyCTHMHM IYTAM AIAHH $>|8-1], .  ne-
gamme 3 A , T.e. Bce B <A
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. Tpn arou pax = [Fp| cxomures. -

noxaaa'rensc-rno. Unen 1 nonyqae'rcn U3 enMECTBEHHOTO IONYy—
cTHMOTO IIyTH wmmod [Bf-1
gony mpoliTy NyTH B oGpaTHOM MOPAIKE (uny w3 cxeuu MeTona Nnocue-—
70BATENBHHX nprmeeunﬂ ans (S.1I0) mpr NPOXOEAEHAH MyTH B npﬂuou ,
nopmme) Ecnw BHOpaTh 3HAKRH Ky rag, aroon (- I< )

oopuyna (3.5) cuenyer 3 (3.14), _

. po Bce uwnen B (3. 5) uonoxmenau,n B TO RO Bpellﬂ oLeRKa HOpllH

ocraeTcfl mpexHel. TloaToMy MMEST MEecTO adconmuaﬁ cxonvmoc'rs.

0Go3HaYNB _ -

b, (5=

= Kp o o (73.‘i6),

¥ R= UG |
MH UMeeM : ' SR
§é'\) 4+ Z 6, ()((M)-- - (3.17)

. (A
HaM BAXHH TOABKO CHELyDLHS cnoﬁcmng qzcen 5 ( } ))

& (}B(A))=0 ,oomn R ns %ﬁ'; (8.3

ecan R, Behch' |

| Wy _ ')y - @D
gR(}B)—.gR(4g ): '

PR -

| 6 (J(én))l < C, (3.20)

# C ne saswemr or A .
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“ 4. KnacrepHHe DPa3NOXCHHA (npononzenue)

- EXVHCTBEHHOCTD ¥ AHANUTUYHOCTE B o6nacrax 1, II. Pasnoxenue B

odn'ac-rn pasoBuX mepexofos. 067actd I¥: CKauoK HAMATHIMGHAOCTH.

anmy cpoficrea (8.19) uucen K ( 3(( )) OHM OXMEAKOBH ZNA
: Bcex /\ (JIm!IB 68 BUR <A )hnu uu odosﬂatmu ux odmee 3HaYE-
Hue: R 5 ()( ) V

“JNlewma 4., 1I. Cymec'rnye'r

B Az’ ‘E R

npyyeM HOCIenAnit pAn aGCcoNETHO CXONUTCH. Kpoue ToOTO,.
Bl !

[ £l = 7 ‘ | w2

TloxasaTenscTso (4. I) HeIoC Penc TBEHHO cneuye'r m3 (3.19) u (3. 20).
Ouenxa (4 2) cnexyer M3 nepBOTO paBeHCTBA (3 14) u orrpene.nemm
HODMH,

Teopema 4.I, Juna ZoCTATOUHO MANHX. npenen } cymecrnye'r -
¥ ONMHAKOB IJA BCEX TPAHWUBHX yCIOBWil, mpPHIEM

: (B, BA)
| 5 5(/\)] < [B] ’~/ (CJ‘;)‘P . (4.3)
B B :
TocnenHAR HopMyna CIenyeT U3 OLEHKH ‘
) Zd o
= !B Ry 4.32)
6, () = <™ e 4.3,

x

rze R, { -cpasnse xoumoHesTH R , dR ~ MOWHOCTH HAWMEHEUETO

xnac'repa I , noxpusawmero R (cM. Taxxe NERUN0 5).

1A TOKASATENHCTBA LOCTATOUHO SaNETHTB, UYTO Baam.onenc'rnwe U 6(3/\)
. , v 32

§ o= tim §M = = 6, (Ja), (4.1)‘

,

OTARUAETCH OT U/\ TONBKO H& CYMMY BuAa

\ﬁ,z i‘G't .

p(tan=1

JlokasaTentcTB0 (4.3) MPEROCTABIRETCA UMTATEND.

Mlepefinen TEneph K MPOMSBONBHHM KOPPENAUNOHHHM GYHKIMAM.
KzacTepHO® NpPEXCTABICHUS HEHODMUPOBAHHOMN KoppenAnuonHoil QyHK-
ouy - TaKk MH OyILeM Ha3HBATH NPOLCTABIOHIO Bﬂ.u.a )
A . .. . )
(Gge " o= X Ko (G3) Kpo = @)
Forr 3 o

ER) Y n

= %‘ KF(G'B) ZA

W

_ -(sur)’
rue cynma—r[o sceM [ , mepecexammumcs ¢ B , # Bceu'ﬂadopau

> [n J =d, r‘nr @ - llpu aTom zxomxﬂa
duu Bunonﬂeﬂa rmac'repﬂaﬁ oueﬂxa L

= IK(G et _<'4.s)»
e )l C( s)l St

) .
(v paccua-rpmsaeu TONBKO" cnyqan T=2Z n d. 1 , OGoGmeHRe TPU—

BMANEHO ).

N3 (4.4) vmeen, zend Ha ZA,

G - e (A (4.6)
€ G > E:KF(GB)§ ).
Teopeua 4.2, IlpenenrHHe KOPPENALUUOHHHE fI)yHKqu B odnac'rn T

“N

<6 > = Lim 4-635 - z: K.(6, )5 @.7)

CymecTByOT, HE 3aBHCAT 0T TPaHENYHHX ycnonwﬂ, npuueM pﬁu B (4 7)

_ 'a0CONpTHO CXOUWTCH. °
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JTloKa3aTeNbCTBO CXOLHMOCTH CHIELYET M3 JEMMH 4,1I. 0Go3HauuB

n) '
£ (6)= = k() &, (5,
R " rR:ruR'=R sur (4.8)
MH IOy UuM KJIacTepﬂoe pasnoxeHne - : ’
: . = 2 [ o 4.9
<€g> = Zék(ﬁz) o ‘(ﬂ )

C TEMn Ee cnoﬁcu:naw, uTo U paﬂsme. :

 3amava 4. [. Bunmcars- anA g (6) amanory csoitets (3.18)-
~(3.20).

-

My saitMemcd Temeph CIENyNLMM BONDOCOM: KAK 3aBHCAT j;\ n<6"3> .

or mapaMeTpos BaauonelicTsuA (B akHOM ciyuae OT: 3 ): HenmpepuBHO,
r:razuco nIN aEANNTUIHO. Ecan BROND HexoTOpodl ¥punoil B pOCTPaHCTBE
napaue'rpon B3auMonclicTBMA B HeRo'ropon TOYKE MMEBTCH paapun’ﬁ ~Toft
B npou3BoRHOi Kaxol-1n6o <5.'B> TO TOBOPAT,  UYTO .ANfA 3TUX sﬂaqeanﬂ
napaue'rpon nueer mMecTo fasopull mepexoxn (i* 1)— T0 pona. Kax aTo om-
peneneune comacyeu:cﬁ C LaHHHM B nexquyM 2 onpeneneﬂneu {HasoBOTO
nepexona I poua, MH YBHIUM B KOHIl® BTOR JIGKI(MH. s

" TeopeMa‘ 4,3. B HeKOTOPO# OKPECTHOCTH &= (o} }Ak
NUTHYSCKH 3ABUCAT OT 5 . ,

I TOKA3aTENBCTBA 3TOHl TEOopeMH HaM [OHANOOCUTCA TeopeMa Baram.
Jdlyers h(z)- 0C716T0 BATENBHOCTD AHATNTUYECKUX B o6nacTy . KoMI—
NeKCHOR InocKocTw PyHKUME, npuyeM '

I)' l 5‘ (Z \ & const

panﬂouepﬂo mn ® Zc :D
'2) f—n(z) uMeeT Ipenes HpPU h->=o JuA Hexo'roporo‘ MHOXECTBA
D, <D, nuemero xoTa OH OXHY NPeReNBHYD TOUKY BHYTDH D
Torzxa-I) . (z) WMeeT IpeRen KAA BCEX = € D; '
. . 2) ?Ta CXOIMMOCTH PaBHOMEDHA Ha modou 3ammy'rou IOZMHOZECTBO
D
34

(H<G'B> ) ama-

, 3) npenel =)= bien fn(i) ABNAETCA AHANMMTUYSCKONM OyHKIMe#
: n . o .
B D . .
B cnenymen JeKUUA HaM nouanodmcﬂ ododmeuue Ha cnyuan HO-
cxo;nmmx nepeue.nﬂux.

IlycTs (o 1&) — [OCNENOBATENBHOCTS AHANATAYECKUX B 00—
n N R .

nacte D < € Qynkumi, mpHIeM

) S, GRS st

panuouepno mn 38 D 3 -

2) myctk D, 8CTE odnac'rh ezmﬂc'rneanoc'ru zna D, T.8. IBe
QHATUTUIECKHE (Inyﬂmmu B-D pamme ga D, , passd B D . Iycrs 5—
pueer mpenen Ha D . Torna HMODT MeCTO Te Ke yTBEDENGHHHA, yro ¥ B
rTeopeMe Buraiu.

B 4acTHOCTH, 6CIH

{(Zi, zﬁ) Im?Z __.v-lng o&

g D =D ”.Rk—odnac'rh B R" , oD, ecTs QGJI&CTL eLMHCTBOR~ -
gocru gmA D . ‘ o .

JinA 7OKASaTeNBCTBA TECODOMH 4.3 Boamaeu B KayecTB6 D. B KOMI-.
neKCHOM mMOCKOCTH fj  AOCTATOUHO NaTIyD OKPECTHOCTE HYMA. Torna Kag-
noe K B (3. 6) AHANNTAYECKH npononxae'rcn B D ¢ coxpaHeHHeM
Knac'repﬂon OlleHKH. B kauecrse D, Bosmleu OTDB3OK. BEMeCTBERHON ocu,
nezamuft 3 D . Jonomme I TeopeMd BHTamM CNERYeT W3 KIACTEPHHX one-
HOK. YCnOoBUMe® 2-M3 i'eopeMH 4,1, Teopeua 4.3 ﬁoxasana. : ‘

My OpepoCTABIAGM TATATEND NOKA3ATH aHAIOTY teopem 4.1-4.3 pra
odnacreit I x I, a UMGHHO: JBE c.uemrmne TEOPOMH. ' N

Teopexa 4.%. Ecan ﬁ=0 J’K ZOCTATOYHO BEJNMKO M paccua'rpmaa-

Dreq (+)—rpaﬂnqﬂue YCTIOBRA, TO Tepuonnﬂauuqecxnn mpezed cymecnye'r

" M KOppenANWOHHNE DYHKUNK ABXALTCA ARENMTHYCCKHMN Qyuxnxmuz 5

8aueqaﬂue. MH He MOXGM 7OKA3aTh ONHHCTBOHHOCTH B amou cxyuae

(lﬂi aﬂaeu, “qro 66 ue'r), rax KaK y HAC BG'! macrepﬂoro pB.SJIOIBBHﬂ

. A deux rpanuvmux ycmonnit,
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Teopeﬁa 4.5, Tina apdoro f CYIECTBYET TAx0e "5 (J&)- yr0 " IEGC-
COBCKO8 IOJ6 ezmuc-rneﬂﬂo ¥ BC® KODPENAUMOHHN® OYRKUMM ABNADTCA

7, (fe) 0 1S5l < B

JocTaTOYHO 3aMBTHTH, YTO I'PAHMYHHR WieH BoO BIaMMOZEeHCTBUN HE

AHANMTAYECKAMA IO B W f B obmctn || >
3aBHANT OT ﬁ Ocranbioe ZOKA3aTENLCTBO BIOJHE aﬂa.uorvrqﬂo ZoKa3a-
'rem,cny TeOpeMH 4.2,

Ilepelined Temneps oGnacty I¥. ‘

Teopeua 4.6. IycTs ‘ﬂ‘ao M WH paccNaTpyBaeM (+)-TPaHUYAHE yCJO-

BuA. :Torzxa Infg {OCTaTOYHO donemux fﬁ, >0 HOppenAlMOHHHe QYHKIHM

ei.m < GB>

(4.10)
/\ A)+ -

6 > =
< R T+
CYMeCTBYOT M ABAALTCA TIAXKUNY QYHRLIMAMK 'ﬁ_
InA KoxasaTeNECTBA 'MH MCIONB3yeM Gonee cnaluit BapHaHT KaacTep—~ -
ﬁoﬂ TEXHMKY, KOTODHH He IMO3BOJIAET NOKABATEH AHAJMTHYHOCTH.
Cﬂaqana 1anmM " BApOATHOCTHYR" MATEpIPeTaluw Yucen K . Ina

= {0,

7eM ero "Bepommocu" (xoppen,aunonﬂyn dynxumn) :

A0G0TO Hadopa ni HENepece KAnMUXC A lmac'repon"nne—

(4.11) .

% : . —1
()= 2, = k() K=MK,
¥peyp! rey’
yis.§:} T'ep BBEN6M "BepOATHOCTE" P(Y; I") TOI'0, UTO BCE KIACTOPH X3 U‘ ,
Kpoue [ , NPUCYTCTBYRT U HOT HU OZHOTO KIAcTepa, NepsCeKannerocs
c- I'’:
. - Yy
»P(‘G‘,f‘) 2/\ z K(®'),
vrneircynué-no coorsercrayonmd Y’ . Torza
R ' ,
K. = P (4.12)
PCr; )
36

Ecam BCe K- i’IOJIOJKPl"I‘eJIBHH,V T0 P(x\) v Py, r >-VHaQT‘OﬂI>11H8_IBe-;

POATHOCTH.
. B yCTOBEAX - TEODEMH (4. 6) xam.uon Ronqlnrypamn BHOBE OTBGUAOT -
Hat0p KOHTYPOB 6"“”{ r: (6'(")_)} . Hasosen xnacrrepou B 6'(") ‘
opou3BONEHHY BHEmAMI 'KOHTYP r (r.6. HE. cozxepxamnﬂcﬂ BHyTpH z:py—
TOTO HOHTypa 6’“) nuec-re co CcBoeil . BHyTPEHHOCTED F; . tIepe:«: .

p(¥) odosuaqnu BepOﬂTHOCTL Hadopa =( r‘1 r' ) BHOWAVX
xou'rypon, a yepes P & r)y - BepOHTHOCTL TOTO, UTO ‘BCO BHOWHMe .
KOHTYPH, KpoMe [, NDHCYTCTBYRT,IPUYEM HOT BHOUHWX KOHTYDOB, OXBa- =

THBAOMUX WM nepecexavguxcAd ¢ [ . OGo3HAuuM

N - P(K‘) - Py \r“ Y'Z_.
Kl" Tl Tl s s - "r’—f;‘."av(‘&.l'd)
P(T:P) o . E ¥
X . . . . ) ¥ r‘) R
re Zr‘+ ~ CTATHCTNYECKH® CYMMN B f’* N9, r (o 7

0.
L
— BHYTDEHHAR TpaHWuA F s TeBe ft te r J’(t Z\)

e (+)- win () = rpanuuENEuE yoTOBUAMN COOTBBTOTBGHHO

Jeuna 4.2, Hpu ﬁ >0 und modoro HOHetmoro B

Zg)— < 1. : (4.I4)

Za v R .
Iloxaaarenrié-fno; Tpn A =0 ZB,; =Z, B cwry CHMMOTPHH.

Ho . P A S
%L(ZB_ ) = Zs‘,— > (<6><6>B(“)E_)0
ZB.“+ 'ZBJLI- teB - K )

00 BTOPOMY HEPABEHCTEY Ipn@n'rca (ana.normo (I IO)) Ilo @opmyne Bmm- '
JOHHA—ACKINTOHAT
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4?(7"; ry = Z (_1>W‘l P([x‘—{rg]'u;f’),‘ (4.16)

rne cymua—no BCEM ﬂaciopau BHeﬂIHm{ Koarypon "6‘ (anmaﬂ rryc'ron),
axuu, q'ro xaxnuit P e X‘ NepeceKaeTCA MIM OXBATHBAET f' s HO
Ho' [IOPOCEKASTCHA ¥ HO OXBATHBAGT IDYTHe HadopH u3 P .

 Us uocnénﬁen" DOpMyNH M IEpBOTO DaBEHCTBA (4.13) umeeM vEGOp coOT-

Home Kyl ‘ _ . ‘
P(F) = /K\r‘ ( \6‘2' P (‘L-VV— {r;]uy‘l)h ’ (4.l7)
p(s)=1. .

'

F=r(¥)ed =

= F(Z‘) . Brepsue
CVICTBMa ypaBHEHMH TAKOTO THUIA BHIMCARA MUHJIOCOM M. CuHaeM. .
’ .’B(A) BEXTOPOB P =(P(¥))s

. KOMHOHBHTH KOTOpHX HPOHYMGPOB&HH Hadopamn 'K‘ BHOMHUX KOHTYPOB T

. BuIesiuN AJA KAXNOTO W HeKxoTOpuil
Gyneu paccuanuBau {4.I7) ToNBKO INA WAp X'

Paccuo'rpvm GaHax0BO . [IPOCTPaHCTBO

3 A, ¥ ssezen HODMY

1l

Caph = = 0D el - (4.18)
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Bce peaynsrats B odnacmu ‘A =0 B nponexyTOQHHx ﬁr IONYYSHH -
CIONYDMUMY ABYMA crocoGauus : e

I) npx V=2 , {1_=o , MOZEns ‘Hanﬂra zxorwckae'r AIBHO® peméﬂue ana
BCEX R § _ o : o
2) MCIONB3YRTCA pasnnqnue xoppenﬁunonnne HBpaBBHOTBa.

Ua peaynsTaroB X{uf nndoit pasMepHOCTH, TIOY YOHHHX - METOZOM Roppe—
NAUMOHHHX HepaBeHCTB, oTMETHM noxaaawenLcTBo cymecTBoxaﬂuﬁ "anmu- f
Y6CKOM - TOYKM" ¥ NOKA3ATENBCTBO CXOLUNOCTH uexoropon peﬂopurpynnu K
TayccoBOMy MNOND npn V5[ M.Aizenmann. Comm,Math. Phys., 1982, 86_]

7. Tpang@ep—uarpuua

CroxacTuueckan nonyrpynna‘B'Qﬁanqecxou THAB06PTOBOM HPOCTPaH- -
CTBe. Baanc. Knacwepaocws Tpaﬂcmep-uarpnuu. Pe@nexcnnﬂaa HONOXNTENE~ -
ROCT®,

B nexuyun 2 MH yXe pacCMATPHBANH Heaopunpdnaﬂﬂyn.Tpahcmep-uarpnny
B cayuae Y=4 . Hopumposanaas Tpaﬂé@ep-uarpnua 6CTH CTOXACTHUeOKHH] -
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(nepéxonHyil) OmepaTop HEKOTOPOTO KOBONBHO CTIOXHOTO MApPKOBCHOTO -

M. PaccuMOoTpMM 7Jifi IIPOCTOTH
npouecca, KOTOpHﬁ M celtyac nocrpou g I ot

wonens Mauura ¢ fi=0 u wammu K wa Z = {1 (x Sy )3‘

: V-t ‘
nonMHoxecrra (cmou) Z -, DaBHHE
0Go3HauMM o ( Z, ) ron ( ,
' {x: x®=of g §ocix®= 1} coorsercTBEHHO. ) »
ey -1
“ Onpenenuy Il BCEX KOHEYHHX T) | = Zo c.KaJIﬂpHOG
[poMaBeneHNe o
' def ‘ _ N
(GT’GT’) = <61"GIT‘>' (7.0

OHO IO JHHOHHOCT: DACIPOCTDAHAETCA HA JMHeIHO0e NpOCTPAHCTBO Z xoHeu-

‘HHX nuHeluHX KoMOuHauuit ciyvyailHHX BeNUUUH GT . loponHNB £ 1o

5TOMy CKANADHOMy NPOM3BENEHMO, TONYYMM TMIBOEPTOBO NPOCTPARCTEO (na

o

o= Houg

" OnpenmeauM Ha H

y-1 ~
Hynesou cmoe . £, ), Haswaemoe Qu3NYECKUM TUIBGEPTOBHM . IPOCTPAH
. CTBOM. _ —
nuHelinuit omeparop J , 3anaB eT0 MATDUU-

HHE 3JIEMEHTH:

' def ' : ,
T = 7.2
(6,5 964) = <6.6.i,¢>, (7.2)
: fzxe 2 = (1,9, o)eZ“ T+ -50 —cgeur T' na mexrop €, .

Qopu,yna (7 2) onpeuenﬂefr nuﬂeﬁﬂuﬂ orpaﬂuqeuuun oneparop co c:nenyio—

© . MUNU croficrsaun:

Ngh=4, T4 =1. (7.3)

. - '
Bropoe paBeHCTBO OUEBMLHO, & CXMMABMOCTD  ( a1 <« 1) crenyer

‘w3 HepaBeHcTsa liBapua:

:"—= _(j—'* (7.4)

- 9TO . cnenyeT W3 paBeHCTBa
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<€T T.(.e‘>f:_<616'_.‘ >

: -
.Eciu O He ecTh CoGCTBEHHOE 3HAueHWe J

, TO cymecnye-r (aeorpa—-

HMYEHHHNA) caMoconpAxeRHHi omepaTop 'H, Takoit, 4ro -
-2H :
T - e . . (7.6)
llpn aroM | ‘
H>o

(7.7)

HasHBaeTCA (WM3MYOCKMM IraMWIbTOHMAHOM.

Basuc B 7€¢l‘3

Vet .
Iycts Xe Zo 0603ﬂatmn P op'romﬂam.ﬂuﬁ TNPOEKTOP

Aa nuHeiHOe nounpochchTBo 7(¢ + TIODOKIEHHOE BCOMH 6'T .
V-1 / vo ’ '
TCTx—:Zo’x:ler{:

PAZOYEHUH } . NaBectHo, urO P G'connanaé'r C YCNOBHHM MATOMATH-

YECKUM OXUZAHUEM- IV\(S ! 6 :,-’=<—’°) ¥ aABjgercA ¢yHKumel ot

koupurypanur © ( :.)
TNonoxum
AN
— G.
6, = P . (7.8)
3
\ P, (5P
. . c N -~
lesmua 7.1, Cayualuwe Bexituunn 1 n 6. =6,
: ) T xeT

00pas3ypT OpPTOHOPMUPOBAHHHH Gasuc B H

OpTOTOHANBHOCTD ¥ HODMMDOBAHHOCTDH CIOLYIT HENOCPENCTBEHHO
U3 CBONCTB YCNOBHHX MATEMATHYECKUX OXRWLAHWR

o~

i(s > =

T < p:( '61'.>,.

(7.9) .‘
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P, (s (P éT\:) (P (%;,)(Pxé;-) , ecmm x'<oc.

T

3aztatia 7.1.

JloxaszaTh HOJHOTY: noKasaTh, uTO cucTeMy ypasHeHudt (7.8)
OTHOGUTENEBHO 6‘{ IPY BANAHHHX é\t MOEHO PEEMTH METOLOM IOCHE~
Auoaafremﬂux npuexKeHnit, '
) g

laTpUYHHE BNEMEHTH B 3TOM 6asuce

- Pa3noxuM MATDPUUHHE BJIEMEHTH MO CeMUMHBApUAHTaM:

-~ ~ ~ o = 7.10)
R = = <6’ <6 (
(GT , Tl) < 6T GT’+e~ > 2! Ai}"' A"’

r-z(é CyMMa-Io BCEM Da30UeHUAM ZAP A{e} wsoxecrsa T U(T +e)

Jeuua 7,2, Ecim im0 ANT =¢ nunGo A n (T te)=¢,
10 o ' :

Tamxm o6pasoM, B (7.I0) cymva — TONBKO IO pa3CUeHWAM, B KOTODHX BCO
‘ —
BNEMEHTH NepecekaprcA ¢ [ uc [ + &,

".LlokasatenscTBO. JOCTATOYHO paccMOTDeTh cayuali, worza

. V-1 A
A e Zo -, W3 neumu 7.1 crmegyer, UYTO BCE MONEHTH <6.« > =
=0 , ecnn A c Z:—L) A+ @ . Tosrous U BCE CEMI

UHBADUAHTH DABHH HYJIO.

B Vv-L V-4
Teopena 7.1. VueeT MeCTO KnacTepHad OlLEeHKa, €CLM Ac 7z UZi H
. o

~ d
1 ¢<6°>] <« (cp)?
| n > Cem) . (7.11)

Joxaxen cHayana IBE JIEMMH.

7 54

G, = T S , S, . . (7.12)
npuIeM .
' S, Al < (CJ})EL“}UA'

JoxasarenrcTBO, Paccuowpnu CcHayana

A ",
Flc {Lrn fD ( >G; ’
K A x
At Z
A)
T7e P( - ycnonﬂoe MaTeMATHYECKO O ommaune no ruddconcxouy
pacnpereneHue B [\  DNp¥ 3azaHHNX 3HAYGHMAX . Gt’ = 6
! V-1 . ’
t e An ZD).X . Tlo onpexenennn,
P (/\)6 RS S exp(-ﬁ«ZG’ 6y~ AZG0,)5
>c x ’
L exp( B =S JZ, =5 e G >

e+ t, ¢ Ax Z te /\nzu > 1E-t =1, Jt-¢')=1,
Tax EQ, HaR B NeRUuAX 2,3,MH MOEBH noxyanx TOrZIa xnacTepHoe

paznoxeHne xnn P 6' . Breu K ABNADTCH qncnalm, ecam

r
V-1 : ~
- G
rn Zo,x ¢ , ¥ OyHKORAME or 4/ + GOTH 1‘_ € Fﬂ Zo,.x K
Knacreprne oueHKW BHNONHEHH DaBHOMEPHO IIO Gt' . Torza us Teope-
MH 4, ] cxemyer, uTO
P66 = s @
x x >N Tx,A A’
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e AFD

)4

—

| e

AHAZOTMYHO IIONYUMM

P (&)

= 4 +

:r.JA\

) f
Z CZIAGA’

2

A+¢

: : d
el 2 CepthoEt

C mouombd STUX QOPMyX ¥ NPOCTHX BHUWCAEHWA C DARAMY MM nonydaeu

Z0KA3aTeNECTBO JIGMMH 7.3.
Jlenua 7.4. PaccuoTpuM B3aumuozeiicTsue Buia

U =T By,
N [t-t=1 tt
‘ t,t'en

0 .
Toraa cymecrnye'r tagoe A, >0 , He 3aBUCANES OT A, uT

ln 2,

< y y
ana:mm@a 10 \ﬁt‘f_' D 'L) A

”l’{{"l < ;t" >

; » ine = . JnA
. loxasaTeascTBO. llonyuuM KnacTepHOe npencTaBleHne A

yuoGCeTEA odoauaqeﬂnn Gyaex cuuTaTh ﬁtt/ =

0Go3HauuM aAnA

K

+

K

P

r

A

-2 J‘
te A ’
AcAh

- U,

A
= lh < e >

B

§
t)A

o6nacTH

f e g

0.
Cen
= exp (& G, ) -1,
Z <« MR w2,
S (t,Aex
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< (Cﬁ.)d'AU{"j',

4% I
2 N A

e L i L e

Shsdiien i,

THEe CYMMA-IIO BCeN HEYIOPAZOYEeHHHM Hadbpa‘n; IONApHO pAZNMYHHX
mp 3 = E (t,A)s---, (&, X An)'j ) TAKNM, YTO HAGOD
{ {tig UAu ey {tnjUAn] " cBA3aH,. KnacrepHoe pasnoxenue
ZA C TaK BHODaHHHMH Kr‘ nonyvaercA Tax ke, Kax (3.5)., Noka-
®eM KIacTepHym oleHky (3.2).

Hoxazeu cHagama, uTO

20k & = n kK . (7. 4)
. o0er 5:06%-(15)/;)&5 A ('
Ifl=n

OGoanaumu yepes (S CyMMy TeX uleHoB B DALY

T (=K, -5z % Ko,

= A R A o
P=1 P A A, ot ,

P -
INA KOTODHX 2 | {0] UAg|on . s (7.I3) werpynuo suzers,

4To

n - oo N P n :
G, < X QP ’ ’l.n + 27 (X K, A) $¢°hst(ﬂ¥‘?-15)
n - Pt ‘a=n+1 A ) ‘

To3TOMy ANA NOKA3ATENBCTBA KIACTEPHOH OLEHKM HALO 110KA3aTh, YTO
Ipasasa yactd (7. [4) He npeBocxoz.[wr lfnGn . llnn aroro paccuMOoTpHM
Clenyouuii anTOpUTM NOCTPOEHMA BCEX WIeHOB mpaBoit uactu (7.I4).

Ha nepsou:mare BHGepeM HPOM3BOABHO nAapy 1‘.i =0, A; . Mo~

METHM HEKOTODHE TOYKMN A1 . Ha BropoM ware pHGepeM mapy- Ai; Ai
T8K, 4YTO NUGO -t1=0 , INGo +’1 'eCTH IepBaf B JeKCHKoTpaduyec—

2
METHM HEKOTOpDHE TOYKH ’A1~ A1 . IlyeTs Ha 1% ~TOM Dare .MH yxe . -

BNGpany ‘& map  (t,,A), .-, (tg,Ay) - Ha (B+1) uare

KOM TOpAnKe NOMEYeHHas TOYKa Ai . A BHOEDEM NPOUABONBHO, Ho<-

" BHGOpEM NGO t& L‘ = {;k , deo crenywiyw B nexcnxorpa@nqecxom
. +
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nopAnKe IIOMOYSHHYRN TOUKY

- IOCTaBUM B COOTBETCTBHE WIeH

. KagzoMy mOCTpOGHHOMY Ta—

Ay

K% AP
Ko A, -t
) B npaBoﬁ lxac'm (7 IS) Tak Kak Ha KoK~

- o .
PACA

KuM 00pasoM uneHy K{ B mpamolt vactu (7.I4)

1> AL

casur A Ha Bexrop t
LOM HATS 6CTH TONBKO §B6. BOBMOXHOCTH BHOODA. TOUKA ¥ Kaxzad TOUKa
MOXEET ONTH NOMEYOHA MAM HET, TO Kaznuit uneH B npaBoﬂ yactu (7.15)
OKaXeTCH CONOCTABNEHHHM HE 00760 UeM QP
(7.14). HnacrepHad OLSHKA noKasana.

OTcwna NouyvyaeM AHAIMTAYHOCTH, MOBTODAR PACCYRNSHUA JEMMH 6. I

3anaya 7.2. BuBecTH paBHOMBDHOO sxcnox{eﬂugamaoe yOuBaHue
KoppenAnui {cpoitcrBo 6° mpemunyme#t nexuMu) LAR vozmeny Mauara B

Bucoxomeunepa'rypnoﬂ oGnacTi.

uneHouM mpaBoft uacTy-

oAt(At—

3anava 7.3. 3aKOHUNTH NOKA3ATENBCTBO TEOPEMH 7.1, Buecs MH IanuM-

TPYTYo KOHCTDYKUHD dHU3MYECKOTO riunsdeprosa npoc'rpaac'maa u TpaHcdep -

MATDUIH, CBA3HHYD co cooficTBOM pe@xexcmon OIORUTEIFHOCTH .
)

Iiyers - O: Z - Z - OTpa.xeame OTHOC UTONBHO OCH x®=0,.
° V=t — i V-4
T.€. G (x°,..,x"7F) =(-x)x;..,x ) Tou xe 3HAUKOM C)
MH OymeM 0003HauaTh TeilcTBHE @ na cnyyafiAHe BENMUNHH:
. .
6. = g _ o V-1 . °
8(s;) ecan T < Z+ _{(x,...)x )..xéOj.

OueBURHO, UTO IS HE33ABHCUMOT'O TPAHCIANUOHHOTO HHBapHQHTHOPO nonfa

{ P(6P)> 2o, (7.17)
ecan P - uHOTOUMEH OT GT 5 Tc Z+ . OGo3Haunu qepea_‘.ﬁ_r 11po-

CTDAHCTBO TARUX MHOTOWIEHOB.IosToMy @ LA Mpne.m HsuHEra BHIOJHEHO
cnoﬁc'rlno<(7.l7), KOTOpPO® HA3WBAGTCHA DeQNeKCHBHOM IOJOXUTOIBHOCTED.
ﬂeﬁdrnwre:umo, BO3EMEM KYG /\ , CHMMBTDUYHN{ OTHOCHTENHHO é , n'

3anmmeM '

CP(8P)exp(-U)% = < F (8F)%,.

J

rne

P_zpcx}:(ﬁ‘%“:&f‘it’fﬁzg )

o

Torma (7.I7) coxpanserca u B npexerie = A 1‘Z .
BpeneM Ha f+ CKanfApHOe MNpOM3BEINEHUE
. - ' (7.18
(59)y = <+(0g)>. (7.18)
Bo3pMeM (I)aKTOp—HDOCTpaHCTBO ;f+ n5'nnﬂem{_ouy ’nounpoc'rpaﬂc'rﬁy' BEK—
Topos § c Hynesolt HOpMOit (15—) f)+=0 ¥ TONOJHWM TOJIYYEHHO®
IPOCTPAHCTBO 7O T'MIBGE6PTOBA IIPOCTPAHC TBA PN
Onpenenm onepaTop j(+ - }(+ ,
o _ Y
J+ GT - T +e‘° 9 T < Z+ .

3anava 7.4, JloKa3ars, 'UTO [ONYUGHHOE ONpENeNnoHNe KODPEKTHO, T.e€.
. R
./+ COXpaHAeT HYyJNeBYW HODMY.
3azava 7.5. Xi_ - OTOXZIECTBAAETCH C 4
6’ - P 6' , e P,
HO8 NATEMATUYECKOE oxvmaune) B NPOCTPAHCTBE CO CHANADPHHM nponaneueﬂneu
(s T .T‘) = <€T5T’

Ilpy arou

nocpencTBOM: orodpa-—,

XeHus - OPTOTOHaABHH{ IPOGKTOP (yc.nOB-

Ha Hynesoii cxoft (r.e. Ra H ).

o

PRI, P ="5. | (7.19)
Yacre 1. ,quﬂazvmxa ) . '

8. KpasunoxkaneHad CTpYKTypa: anredpu ¥ IMHAMUEA .

HexouuyraTuBHAR 'reopvm BepoAaTHocTel. KBaamnoxaj;LHocrb. AnreGpu:
cmmosas, KAC, KKC. Jymauuka n rpymia cimverpud. Teopema PoGuHcoHa.

3auKHyTaA (M3MYeCKad CUCTEMA B COCTOAHMM,CIWBKOM K DaBHOBeCHUN,
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il

crasnesne rpymm G

*
3anaeTcA HaGOpOM ) , T8 02 - C -anredpa ¢ 1

~ rpyma {rpyma CHMMETDWH), .(}

B Tpymny * - aBTOMODJMSMOB anreGpH Oz - HEmpe-
PHBHOG B CMIBHOM MIM cnadoM CMHCHe, - F=<>

(o A
, > 7 ‘
(anreGpa HaGnpzasuwx), ~ mpex-
- coCTOAHMe Ha OU . —
MHBApHMaHTHOE OTHOCMTENBHO o . A ’
Uurepnperauns (HeKOMMyTATMBHAR TEODMA BEDOATHOCTEH).
- ' ¥
Hexoropue caMoconpsaxenHye smeMedTH A =A e O COOTBETCTBYNT
Qusnyeckuy HaOmomasuwM, < A . - M3MeDAeMOe CpeZHGe 3HaueHme A.
tD(A) = < (A—<A>)Q>; - nucnepcua A
< A™> - wouenmn, ;FA (2=

B cocroAHMM - &>

nocnexneil eqMHCTBEHHHM 0GDAasOM COOTBETCTBYET HeKoTopas HyHKIUA pacmpe-
neNeHnn (x) s WHTEPNPETHDYEMAR Kax BGpOﬂTHOCTB 'roro, 4To naue—-'
pAemoe aHaqe}me BeJMWMHH A  GyHeT MeHsme X. . ‘
€ ¢

TO zum HVUX onpenenseTcH COBMECTHAA (QYHKUWA paclpeneneHud, Ecnm xe A

Axanornuso, ecauu /-\“. - AL

" A HO KOMMYTHDPYKWT, TO 3anpemaeTcA TOBOPHUTS 0 IX COBMECTHOM
pacnpeueneﬂnn. 31oT $aKT oTpamaer Hepaneﬂc'rno (coomomeﬂne Heonpezxe-

~ NeHHOCTei)

D(AYD(A) > | < [A, A1 (8.1)

3uA A0COTO COCTOAHMA < - (BHBecT: w3 nepasexcTsa llBapua). SameTu,
YTO ZNA KOMMyTHDyomMX A, 1 A Bcerda HatieTcs COCTORHWE, ZNA KOTO-
poro D(A) = :D(Aa.) =0. , ‘

Ecar OU HouuyTaTnBua, TO OHA W30MODYHa anreGpe HEMpPepHBHHX
dyuxumik Ha Hoummaxre L

no reopeue Tensdanga, <« -> ompegenssTt

.10 Teopeue Pucca oGHuHOe MaTeMaTHyecHoe OoxunaHue no Hexoropol Bepoar- '

HOCTHO} ﬁepe, a « nagyunpyercs [5] rpynmott COXpaHAmIIX . 3Ty . MEPY

npeo6pazosanutt SL . Mmaue romopa, coza BRIOYAGTCH KnaccHyecKas

TEO0pMUA BEPOATHOCTEH W TeopHA IUHAMMYECKUX CHCTEM,
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) — XapaKTepHCTHUECKas dyuruma, -

HOMMYTHDPYOT MEXRy codon,

- *
wu Z sagaa C -~ nozanreGpa

C*— anreOpH; NIPHMEpH

I. tIac'rvma Ha R ¢ oxHoft (BuemHeil) crTemeH®n CBOOOZH, B KEaH-
TOBOJ MEXaHHKE XODOIO M3BECTHH CAMOCOIPSAXEHHHE onepaTopu B L ( R ) ’

. Ins nwOHxX Bemect—

peid

KOOPRMHATH G=% W MMyTBCA
BEHHHX A)S% MOXHO ONpeneNNTs OmepaTops Belins
L‘o(ct _— P k
W("{) ﬁ!) € ﬁf %
X .
HycTs OLL(Ri)f C ~anreGpa, mopoxaenHas omepaTopany Belins.

3amava 8.1. JorasaTts, uro

(4 hi b )
(8.2)
3anava 8.2. AnreGpa ¢on Hetluana W, (Rb,ﬂOpOMl{eHHaﬂ OZ(R)
B L, (R *y ', cosnazaer ¢ B(Ll(lﬂ ).

II. Amedpa BHYTPOHHUX c'reneﬂen cBodozxu YacTHIH ABNAETCH oduqﬂo
varpuutoll anreGpoit m

WL, B, ) WA 2iP,) = WL B, L‘)e

I, AnreGpH, coo'rBeTc'rBymue c'wc'reuau €' HECHONBKUNU CTENeHANN
CBOOOIH, IONYYanTCH KaK TEH30DENE NpOK3BeneHUA anrTesp, Hanpuuep,
yacTvua B ' R” C BHYTPEHHUMN CTeNeHAMN CBOGOZH COOTBETCTBYET

(84 ®OZ®Oz®m uny W®W®W®m
= B (L, (RS)) ® N, .
B criyuae GeCKOHEYHOTO (Hou'rnﬂyamﬂoro) uycna creneHefi cBOGOLH aro
Ieno gonee TOHKOE. PyKoBOZAmMM 316CH ABNACTCA TO Tpedoaaﬂme, yro
HaGnozaeMue, COOTBeTCTBylomMe paaﬂuu (l’IpOCTpaHCTBeHHHH) CTONEHAM

CI900xH, KouMyTHpY0T (T. €. COBMECTHO mauepﬂuu)

Onpeueneﬂne (maawxoxa:xmaﬂ CTPYKTypa) o
v
(074 00121aeT KBasWIOKAaNBHOH c'rpyx'rypoﬁ (Hazz R wm Z° ),
Y
BCIH Zn7 JNOOTO OTPAHMYEHHOTO OTKPHTOTO mommAOKecTBa 4L < R

O, < Ov , mpuuen
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L QLEYK = Ol*zol]’r;

2. Ou = , T.08. 3aMHKAHME JOKANBHON anreGpH
7 ° =Uoe 1o Hopue,
PR S v
3. a, MMEDT OOWYD eNMHWILY; ,
4, cymecTByeT . -aBroMopdmsu S anre6pn Oz, G*= 4 s
Taxoil, yro mpu LN g.o =d
e - e T : < < q =
[GzA)OLA]_o)[OLMoLﬁl_
o ‘0
— - (8'3
§ o, O § =0, )
; [=4 ) ‘ : ©
© TIE Ol.a ~- nozanredpa YETHHX (6’A=A) 376MEHTOB GZJ\ . OL* -
- TOIMHOKECTBO HOYETHHX ( GA =- A) aneMenToB . O |

I¥. CouHoBas anredpa
M ~
Mycts waxnoft Touxe > &€ Z COOTBETCTBYET anreGpa MATDHL OL =
XTLIZ (Bﬂy'rpeﬂﬂue cTeneHn CBOOGONH). IIonoxmu zum KOHeuHHX N < Z"
X, = @ ot

':a:e/\
mpu A <A, , CIenyomnuy oGpasoN:.

)AeOlA) iA’\A

¥ GyZeM cumrath OZ Bnomeuﬂuﬁ B OZ.,

A —2 A ® i'AI\ Ae OlAl - euﬂﬂnua

® OLI\‘ N A
TlonoxuM gL = U 0(

. OueBumHO, uTO

HA KBa3WIOKANBHAA c'rpywrypa c G =1.
Y. AnreGpa KAC (RaHOHH‘IBCKﬂX aﬂmxouuyrraunonuux coo-ruomeﬂnﬁ)
PaccMoTpuu ( € (Z")) ¥ paccuoTpmu anre6py O,
TOPOXZBHHYD BCOMU a,. x4 I) , Tne
S (uy=1{1 =%
\* = v
x ) O , = ¥ Y 62_ (Z ) H]
62

aruu B (R saza-

02. Ha-rﬂuy-ra HA xe i

a2 v

CHOBa nonyquu KBABWIOKANBHYD CTDYKTYDY, €CIW nonoxms

Honoxm‘ E Oz_ = U O?_

6’ ( ax) =-a,

Torzaa os [OPORXAGTCA USTHHMY MOHOMAMM OT -OIEDATODOB pomxeum-yﬂu—

yroXeHUH. T » '
yI. A.nredpa KKC (HaHOanecmx Kouuy'rauuouﬂux coo'rﬂomeﬂml)

( L ( R dt)))

uneeT Konmaxfrﬂun HOCHTEND Su_}:P £,

Paccuo'rpml c* —aJxrery B
MOPOXIEHHYD BCOMHU a_(_—[) , Tie §

07. moporzaerca () ¢ suﬂsfc A G =1,
Banaqa 8.3. Ecnu paccuo'rpe'rs O -anredpy, MOPOXABHAYD BCBMH '
a(f), fet (R dx) , 7o monyumtcA CTPOro GoNBAS arredpa.

3anava 8.4. Jloxasars _u30NODHHBM CIMHOBO# anTespH (n-!L) # anre6pH’
KAC. :

Yxazauue. Cnuaonaa a:zredpa InA PasHEX \Y naouopqma (dea coxpa—
HeHUR KBaaunoanILuoﬁ c'rpylc'rypu) To xe canoe BepHO hi6)8: 1 anredp KAC.
"loaToMy ZocTATOYHO paccMorperh cayvat V=4

Hponec'm z[oxaaa'renbc'rno MCIIONB3YA z:ononuerme II, 3a.natm I7—IB

AnHaunxa o rpyrma cvmuerp;m Ha - cmmonoﬁ am'edpe

Pons IPOCTPAHCTBA 376CH UPPAeT Z , M MH GyZeM UCKATD MpenCTaB—

“ v
JeHne TPYNIH G = Z’ xR npocTpaHCTBOHHO-BPEMEHHHX TPAHCIAALMH.

lipencrasnene o TPYIIH Z" cropontca oueBMEHHM 0Gpasou: mycTs Y.

~ HeKOTODHH W30MODHHBN B2 ‘BTC
£ mpogonzaerca Ha Bce O .

OnpezenuM IJA BCEX x ¥ -deZ
R

iy %y

Lnsi MOCTPOGHMA Bpeueﬂuon asompnuy o LeR , paccuo'rpml
= ( CP € OZA s IA—[‘°° A<z’ paanwmu) H

onpenenuM GOPMANBHHI TaMMIBTOHMAH, T.0. GopuansRy®n CyMuy BuAa

@opu,ynoﬁ . Oqenmmuu odpasou

dechHethu Hadop

1]

(8;4)

. Hpnnepon WoXeT GHTH TaMMIBTORMAH KBauToBOil Momenm WamHra (momenu Hamm— '

Ta B TDPAHCBODCANBHOM MOJE) - 63



H, = ,—/\ > 6{63 -~ X 6" A»so. (8.5)
) ; l{ 'tl 1 ) 1_'£, t i ’ B
rie "'AGi# 3 tlf 12?'7le. '

,Mu'dyneu OpenmonaraThk, uTo,

I) (TpchnﬂHHOHHaﬁ HHBapHaHTHOCTB) ecnyu
Ina Bcex x

4% e’¢> ,TO on‘(4;)fs<b

2) (@anTHOCTL) nnﬂ nmdoro x umcno A, TaKuX, YTo

’ CPA- £ O,IGA,
"KOHEUHO.
Q?MBTHM,THTO H; onpenenﬂeT TuddepeHINPO BAHKE anredpu noxanh—

0’ = UOZ j ecan B0, mo

= [4’ , B1,

Hux Ha6ﬁbuaeuHx
in,BJ =

TZe B CyMue TOHLKO KOHeyHoe qWCHO YJIEGHOB OTHHqHO OT HyaA. 0603HBQMH T

H, = z«ﬂ.
Teopeua 8. I Hnﬁ Bcox B e O° cynecrByer
cH, b -uH, t
4, (8) ={im e "Be (8.6)
‘ Ar2'
rge A Z{u 03Ha4YaeT NPOM3EOJBHYD PACUMPADIYCHA NOCNeqOBATENBHOCTD
kyGos A Ht -dHt _
. JlorasarenscTso. Bt = e Be YIOBNGTBOPAET ypaBHE-
Huw Telizencepra: '
o LLH, By1, B =8
mm -
+ .
B, =B +i§ [ B Jds (8.7)
t e bt ;
- 64

. TpepuBHoctH Ha Bce CU 1uA

_Teneps -t - nodoe, a A/ TAKOBO, 4TO .

Wrepupya (8.7), monmyunmu pan Haktcona-lBunrepa: -

By, = B+ nZ:i

" T (8.8)
GO Hy, [H,, 8Y .. 1.
n! : .
3aNeTuM, UTO N -KpaTHHif KoMMyTaTop B mpaBoff uactu (8.8) baneﬂ CyMue

YJEeHOB BHIa

[, , B13. .. 1;

-

RIS |

Lé, L4,

OTIMYHHMMA OT HYJA MOLYT GHTH TOIBKO WieHH, Ijle I BCBXJ%
A'k“(Ak-lu--UA UA)#0 s Be O . Ho

A
lAk_iU...UAol lAl+ C(ﬁ 1) , Txe C;mmx(lhl'ib:ﬁo)'
TloaToMy BHOOD Ak BO3NOXEGH He Conee, ueM

cons-l; (’A l +C(k i))

crnocoGauyu, IloaToMy umcnO UWIEHOB HE NPEBOCXOLUT C? nt

n8 HEKOTOPOi -
, @ HODMA KaXIOTO uJeHa OTpaHMueHa ‘

B (max b, 1)

lloaTony ZnA nmOCTATOUHO ManRx

koHcrauty C

[ < t, paxm (8.8) chhﬁTcﬂ'paBHo—

MepHo mo A X pany
= " 8.
&b(B) 50 + = AL Hf)...)[F&)[P%,Bj“JS \)
-Otcwna cnemyer, uTO IJA | EIL lt”)) [t’+:t”| <ty
'L'UI (0({'/ (B)) : DL_LI + 'L” (B) . (8.10)
Tak xax Ai' coxpaHseT HOpMy B , TO MOXHO NMPOZONEMTE o, TO He- -

[t] <t, c coxpaHenuen (8,10); HycTB’
%’6 (- t"J-éo)

. 310 naeT YHUTADHY TDyIIY aBTOMOPHHU3NOB

. Tlono- -
xvm ( Ly )

(HDOBepMTL KoppeRTHOCTB).
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. 0 <Imz <

Ba.naqa 8.5. JoKa3aTh, UT0 Lt L . =elpolee Hoamomy MH TIOCTDOWIE

v
npenc'ramxeuue rpymmy Z x R.
‘3ana§a 8.6. Mna V=4 ~ pan (8.9) aGconmTHO CXONMTCHA INA BCEX

t

‘Ina anre6puy KAC m TpaﬂcmmnoHﬂo-uunapuaﬂ'ruoro GuHuTHOTO H §
TO. X8 PacCYMI@HWe CTPOUT NPEINCTaBAEHUe TPYLIH xR ., ecnm

Kaxauit ¢A 6CTH CyMMA UOTHHX MOROMOB OT onepa'ropon POZREHAA —

YHUYTOXKEHUA,

9, KBasunoxanbEasa CTPYKTYpa: COCTOSHHS

OcuoBrne ¥ KMll-cocToAHMA. OU3NUECKHU] TaMUNBTOHUAH, Xapam‘epnsa—“

- umA 3TIX cocronuuh. CyuecTsoBanue, @NVHC TBOHAOCTH X KNacTepHOE pas-

parop.
Ilycu 3azasa qMHANNKA .l .

OCHOBHHM ‘00BEKTOM usyqeﬂuﬁ AABNANTCH Bpeueﬂﬂue KOppenAlnVoHHHE @yHHHMM

o( (A]>= |—'

15" n

< d‘& ( Aa)'_

i Odufmo paccuarpuBaeTcs ABa THUNA panﬂonecﬂux coc'roauml.

Onpene.neﬂue 9.1. Cocrosnune <£-) Haqunae'rca PABHOBECHHM, 6CIM

A, A, et

cymeCTByeT OPpaHquHHaﬂ aHANNTHYECKAR

o<ﬁ,

Z ), TaKafd, ‘4TO Hﬂﬁ BOMECTBEHHHX
A ’

ANA BCEX
s ¥ HempepHBHag Ha rpa-
HuLe 3TOR oOmacTy QyHKOUA

F (z) = <A 4, (A,L\>

Ay, A, - . . (9.1)

py .JS < oo TPEOYETCH famxe, YTOGH
FAi‘ A, (L+ip) = <4 (ADAD.

Ilpn J§=°° TaKoe COCTOAHKWE Ha3HBAOTCHA OCHOBHHM, ODH

(9.2)

o=~ KMO=- -

coc'rommeu (c odpamﬂoﬂ TeMneparypolt ﬁ ).
66

Ha Oy . Jnn 1aHHOTO coc'rOHHMﬁ <>

(ti) R | -tn\-

‘JIOPKG‘HVIB Kmu-cocmormnﬂ B Bucoxom'eunepaTypﬂoﬁ odnacw. Moz[y:napﬂuﬂ one-~ !

<

. IMKIMYeCKuil BORTOP JL

Baueuanue 9.I. TpeGoBauue orpaHuueHgocTy ~ F
mpu R <= (cu. mpexn. 5.3.7 [8] ).

Jleuma 9. 1. PaBHOBeCHOE COCTOAHME WHBADMAHTHO, T.€.

<AL (A)> = <A> Ae Or.

llorcaaafrenm'rno. Iiycrs, HampuMep, Sy - llpononxan mo ‘tepno--
A (@)

OTpaHKUEHHYD aﬂanwruqecxyxo dyuxguo, KoTOpasd mr{emcs KOHCTaHTOH,

ABJIACTCA JMIHUM

0N BCeX

IUYHOCTH Ha BCO KOMINIEKCHYD MJIOCKOCTD,MH MONYUUN-
AcuMITOTHRY KODPeNALUOHHHX QYEKIME mpu CONBUMX BpeMeHAX YIOGHO .

M3yuarh METONOM CIOKTPAIbHOR Teopunm OnepaTopoB.

Ina 3atoro paccuarpuBaerca IHC - mpencramneHue 7 OTHOCUTENBHO

WHBAPUAHTHOTO COCTORHMA - W ., T'MaBGEPTOBO NPOCTPAHCTBO NPENCTABIE—

AuA Has3HBaeTCA GU3NYECKUM I'UIBOEPTOBHM npo'chaﬂc'rnou: JE Jf‘#u%,
— fu3nuecKuil BaxyyM, npeodpaaonanne

LAY — [44(A)] 1.,
w ¥ NO3TOMY NMPONONEAETCH IO cvmmo HempepuBHO! yHUTapHOH TpYNIH. .
Lt.H¢u% :

. coxpaHaeT BBURY MHBapMaHTHOCTH

llo Teopene CTOoyHa,eE MOXHO 3a1mcafr5 B BULE

’ PHG ff@u%,‘

~ camoconpfaxenHHil omeparop B K ‘# , HasuBaeuuit (Imavmecxmu TaNUIBTO—

HuaHoM, Torza ( H = H“’"é)
. LtH¢. '
(4 (R) = e &W(A) " e‘“’\n_z&,‘
' (9.3)
FAL“,AH (ti)"')t (&, —,T-(Ai)engL(tﬂ_—ii)H}’

T(AL). . exp {i(t, ~t )} T(A)N),
Jlenna 9.2. V(HBap‘maﬂ'rH'oe' éoc'rormue W ABRAETCH OCHOBHHM TOT-
Za u TonbKo TOTma, Korza H > O. ' o

RokasarenscTso. .Ecau H >0 , To. yenosue ananMTHUHOCTH ¥ OTpa-

- HUuerHOCTH crenyer u3 (9. 3) HaoGopoT, eciu CYmecTBYeT

x ¢ E H

TIe E — CIeKTpaNBHOE CeMelicTBO zum H 0
(- =50 QM' :
SO _
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. §7A BC6X KOMIIEKCHHX +

cymectsyer Ae OL,
Torza r, (&) =
Imt — == -,

Cocrosiine w

rakoli, 4TO

oy [ATQ EL ¥ #0.
(2, «7A0)

HE MOXET OHTH OTDAHWUEHHHM DM

asnaerca KMI-cocTosHnweM C J%,=o Torna #

7Y (A1A1>=
Al . Hau ocranoc® onpasnars Anfd

. N 4
TONBKO TOTZA, KOTZA W - ecTd cinex wa O , T.e.

W(A1A1>
o <&‘< s

nnA Bcex A,
HeCKOMLKO>H880T60TBGHHOB,Ha nepsuit BarzAL,ONpene-
nenve 9.1. .
3azaua 9.l. CymecTByeT exuHCTBEHHOE TOYHOE COCTOfIHMe, ABIAL-
neecH CNeZON Ha CIMHOBOH anredpe.
Jemma 9.3. VILVQ'H, Q= Q*e ac
Ly (R) = e‘tQA e-L"LQ

COCTOAHNE W'

.

. PaccuMOTDUN TUHAMUKY

. VHBapyaHTHOE OTHOCHTENEBHO d—i—
Q : ;

W (er‘ ) >0 ', aBurercH

TOTZA W TOJNIBKO TOTZA,

ma OL u Takoe, 4TO

KMi-cocronnueu ¢

o <ﬁr<~a Koraa

"Te (e—‘hgf\) (9-4)

W= Te (c‘ﬁQ) ’

rie 12 — HekoTOpoe cCOCTOSHWE, aABAALmeecs cxemoM Ha OT . ‘
TlokazaTenscTBO. I'pynna 4(_[; onpexenena panou Nallcona-llsuHrepa

. 3#auur, ecau W ecth KMll-cocrosHue, TO

-Ra Q@ :
w (A, "(iﬁ(AQ) = uf)(A1 e A )= w(AA). (9.5)
-4
Iycrs A5= c Az Torza *
| w(A A eX‘“Q w(ev" A, Ai)

TaxuM 0Gpas0M,COCTORHNE. P(A) = ___(___yznonnerrnopae'r yeno-
BUD :
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P

,g

_stQ ‘ F S :
Pe™na SN p(n,A).

Ho BBMRY VHBApMAHTHOCTH W U \P
P(AAD) = P(AAY

u P ecTs cnex Ha O, o6paTHOe YTBEDRIGHUE OUSBUAHO.

Teopena 9.1, [lnAd ZOCTATOUAO MANHX KMI - cocTosiHMe HA -

CIMHOBOM ayTeépe OTHOCUTEJBHO ZUHAMMKY, NOCTpoeHHO# B. TeopeMe 8.1,

cymecTByeT, OIMHCTBOHHO X KMEST BUX
CH .
. - g Ha .
<A> = tim Tze.\kHA- | (9.6)
T e & A , e

ArZ'

TloxasaTenbCTBO. - JlokaxeM cravana, YTO  IpexRen (9 6) CymecTBYeT,
HOCTPOUE KJIaC'I'epHOG pasnoxeHue. .

HonyuyM cHavyana KiacTepHOe npenc'raBneHMe CTaTNCTUYECKO CYMHH'

-B H, def. _ _gaH .
Z = eV s = L Toe N -
A o M |
(-pHa) '
= - A _
DR ﬁl >, = X Iﬁ) Z ¢ <p
: n ' < n nt ) Bn °
= 2 K. . Kk ) , .
, N ' (9.7)
Hazosewu KI2CTEPOM NPOM3BONBHOE 1~CBA3HOE MHOKECTBO T u mo-
JORMM ' ’ '
n
K= (B s = <d o> \
r . 8 B a2(9.8)
n nl. B B * e
- rge cyuha-n_o BCEM mociemoBarenssocTAM B B’;, TaKuM, 4TO
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.1 Beex t.

- Bagaua 9.2. lllo'xaaa'rb,‘ YTO WUMEBT MECTO KnacTepHaf oUeHKa, llanee

KaK cnencrTsue oome#t Texuukw nerumit 3,4 monyuaeM cymecTBoﬁaﬂne npe-
nexna. _ V
HoxazeM Temeps, uTO HOJIy!IeHHOG‘“COOTOHHMG ecTs KMUN. Bocmonbayeu—
cA CIelynnyM oO0mEM YTBEDRNCHUEM. ! ) '
. Teapema 9.2. IlycTs al & s =18 = noCNenoBaTeNk~
HOCTH CHJNBHO HEIIPEPHBHHX rpynn aBToMOPOu3MOB O , CUABHO cxouﬂmaﬂcn

K Tpymme °(t , T.€. IIA BCEX Ae Ot

{im

n—"t+es

™ (py - 4, (A =
n‘ L. (A ‘ L (M) (9.9)
™) :
w “Jk -KMll-cocToAHMEe OTHOCUTENEHO
) ec'u,jl° -HMIl ans ‘o(t
HoxasaTenscTBO. 3ameTuM, UTO NOCTENOBATENBHOCTD JyHKUUA

Iycrs

A t(“) . Toraa Kaxnas npenenbHAd TOYKA W

PA(A)A (Z) baBHOMepﬂo orpaHuyeHa mpu O < Im= SJKQ 1o ﬁbnﬂ-
uuny ai)arueﬂa-llm-mene@a, TaK kak Ha rpaﬂuue (4ampuuep, npn lIm z=»0)
e :
)(t)\ | <a 4l )(A 5] < 1AEA. o, 10)

OTocpaanu KOHQODMHO MONOCY. Ha eRMHWYHHK KDYT.. MH MuMeeM paBHo—
uepﬁo OTPaHMYEHHYD NOCHEXOBATENBHOCTE QYHKUWHA, AHANMTUUBCKUX B KpyTe
W HENPepHBHHX Ha TpaHule, xpoue IBYX TOYeK, HpeucTaBmu aﬂaqeﬂne 3aTUX
Gynruuit BHYTpW Kpyra B Bune wuTerpana Komm mo oxpymﬂoch. Ilo Teopeue
JleGeTa o uaxopmpyeMoit cXOnUMOCTH NH nonyqnu CXOZMMOCTE BHYTDHM KpYyTa.

Hepexonuu Teneps K eXMHCTBEHHOCTH KMI — cocTOHHnﬂ. Mies cocTouT

B IOJNYYEHNYM CUCTOMH xcoppenﬁunoxmux ypanﬂexnn HenocpeZLCTBeHHO n3 yemo-—
' 70

B anredpe Ot° nOKaNBENX HAGIDAAEMHX pacCMOTDHM nuaeitHkl Gasnc

L [

- : . Lv ‘,v . N
1,6,,6,"6.™ 6.6 ",
I T R A T R A S
rne 1=1,2,3> wBce + .. -+ PasIMuHH,

1,
s nonyqvm cmc'reuy ypanaemm INA uncen ‘*’k
% ¢

= " 6 2 . a
> Ay ¢ Op - Gt ’

1 . Ta n

6g0).
’Me J,&

TonoXENM A . i

2

- UMKIHUECKAA NEPEeCTaHOBKA uucen I,2,3.°
Torna,ucHoNbeays abCoNANTHYR CXOLMMOCTBH pAna ﬂaﬁcona—mnnﬂrepa ns (9.5),

TOy UMM .

w (A A) = W(A,-AL\):: w A %‘l(_f_) [H, A} )(9.II)

HJIH,MCHOJIi;E)’H COOTHOWERTE
. . o ﬁ . ) e
iz - o

Pl

.2

‘Tne J ’ {( , { - UMKIMYECKAA NePeCTaHOBKA MHAOKCOB 1,2,3,monyuns
6 123 6 ta G tn ‘=

w ( £t tn)

LY _ n '. (n) EDE

UOKHO TAKKe PA3NOEMTH N0 BHOPAHHOMY 0asucy,
i 4 ta
w ( th th ).

Taumnsronman H
U, TaKuM odpaaou,(é.ls)_ Gyner cucreuolt ypaBHeHMll 7uA

3agava 9.3. Tak xe,Kak B JOKIMAX 3,4,110Ka3a5r5,'q'ro’ara cuc'reu’a‘
YpaBeeHuit uMeer ezmac'rneﬂﬂoerpemeﬂné Z7A ZOCTATQUHO MAJNX Q3 -

My Temepds MOCTPOMM uoz(ynﬁpgmﬁ onepaTop zmﬁ-ﬂame'ro' cayyvad.

3anava 9.4. Tax kax H

L

caMoconpaxeHd, TO MOHHO onpene{waL ~

71



&

. CaNOCONpaAXeHHH! omepaTop e 2

-Be. Tak Kak

. Honsayacr pABOM I[aﬁcoaa-mnzﬂ-

Tepa, 10Ka3aTs, UTO UpH MANMX T(aA)R € D ( e 4 )

g Bcex Ae OU , ‘ )
Samevanue 9.2. Boolme, 3ToT @a.x’r»mxerca npocrim CJIGMICTBAGM OHDPO~

Tenenus KMll-cocTommit (moxasarempeTsé cu. [ IIJ, crp. 372). ToaToMy

U3 yCNOBUA KMIH epenucalHoro B PHC- npenc'ramleﬂuu, TMOJYUuM ARA

BCEX A B e OC , e - A _ﬁ'
) 8*)J T(AT) N
(MR, Avr(B)Jl) - (w(8%) (AH8) 5. 1)
M Ins Béex Ae ot
. _gH e :
1e ¥ wma g = nwat)nn. (9.15)
TeopeMa 9.3. Onepatrop A , ompexnenerHull fopuynoi (9.14),

HBJIHGTCH MOZYNAPHHM ONEPATOPOM IR TapH (m .n.) , TIe YT -~ anredpa

gon Hefluana K. » mopoxaensas T (Ol) , mpEuen - N € }("Hc
AIBNACTCH UNKIMYECKUM U omemmnu zum v . ) oo
["HC —npexn-

ToxasaTenscTso. UMKIYHOGTS CTeZyeT U3 OmpexeNeus
cramnenns. JokaxeM, uto YYLS < D (e AL ).
CymecTByeT mMOCNENOBATENBHOCTH A, e OL:
HA L < NAl o AR = AR

. .
B ceWU 0 (CR, ALR) = (AR, CR) > (AR, CY)-

% .
JL—=> AJSL cnado Ha MIOTHOM MHOXECT--

u SUAL, ATRL > AW
cnado. Torza mo (9.I5) e = HA Ll =1 A Jll\ < AW,
’ -8H
> H’

HlycTs NONNOCH6R0BATENBHOCT B it A W cna6o. Beumy ~

e & H ‘ : : s *

= (CJL)‘AA‘&). 3naunt, A

P
AT S < 1l A

BAMKHYTOCTH
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RNAercH OCHGBHHM COCTOHHHGH Ha 074

ASL e D(e—%ﬂ}» e_%H AR = '.

I0. EBRMHMZOB NMONXOX K W3YUBHWO OCHOBHHX COCTORHRI

Mozent MawHra ¢ HempepHBHHM BpeMeHeM,” TePMORuHaMMYeCKuii  mmpe-

LeNbHHI Tepexon A OCHOBHHX COCTOAHH,

PaccMOTpUM KBAHTOBYD Mozmend Mamura Ha Z , BBELEHHYO B JeK-

Vv
nquu 8, TaumunvsroswaH B 00beMe A< Z umeer BUR

3 3 :
H =-)\ X2 Gi‘xl-AZG M (o.1)
A 1]._1:_3:1":1 IEI\A
x, x'e

s

My Oymen cuuTaTh, YTO MATDMUH [layny ¢t ¢6? nénc'rnyro'r B cnoeu

.x) K

IBYMEPHOM THIBGEPTOBOM npochch'rBe‘ J( . naouopq)ﬂou c* © 6a3ucou

1 o
< =(o ) ) €= =( ) " cfraﬂnaprﬂuu CHANAPHHM npouaaeneaueu ( )

Ecnv oGosHauuTs /\ = ® J( ‘n cqwrau, 4TOo G €cTh
1,3 -‘ctl\ :
G o1 H it H
e A '{xj » TO MOXHO CuMTaTh, YTO [,  ZelicTByer B AC
lIyers EA — HauueHpuee CoOCTBEHHOE 3HAUEHWE Hl\ _+ Huxe uu
TOKaxeM

YrBepxaeuwe I. EA HEBHDOXIEHO.

Torza ecau W, = cooTBeTcTBYLNN EA HOPMUPOBAHHHR COGCTBEHHHA BeK-

TOp, TO COCTORHUE

CAS = (W A (10.2)

OTHOC“TGHLHO HWHa“HKH
' k-—LtH e
D (ay - " pe '

o T .
PaCCMOTpHM BepOHTHOCTHOG npochaHCTBO ._n_,A y OllpemenAeNO€e Kak
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e W,

MH'OvX;i_GCTBO ;compvirypaunﬂ (dyurumit) #a A x { } co 3HauenuaMy .+ 1,

c BBpOﬁTHdc'];\HOM Mepoit Mo s s OpRIncHBaKmeH Ka.m[oﬁ xompnrypauvm Bepom-

mocts 9 .. Torza npoctpanctso L (&.A ) Jlo o) MOXEO OTOEZECT-
: +

OTOEZECTBAAR €_ . CO cryuaitioi Benmvmoﬁ paBHOit

N2 B Touke 4 cooTBeTcTBEHHO ¥ HyZD B Zpyroft Touke, B STOM CMHC~ |

e
-+ — + -
1 = ex +e"‘< G = e:g - ex
{7 T ey
NaBecTHO, 4TO
A, - A .
H = = (* *3@ 1
°, xe A —)‘l_ A:L . A_—le

ABNAETCA nﬁ(bnﬁwreanuanbﬂon' MaTpuLed MapKOBCKOR NmONYyTpymOH
exp (—

c Henpepunnuu Bpeueﬂeu M MHOXECTBOM COCTORHMH. .Q. .

) ¥ ONpeneNfAeT CTALUOHAPHHA uapxoncmm mponece

BODOATHOCTHHN NMPOCTDAHCTEON LA BTOTO uapxoncxoro npouecea,

HOXET CIYAWTH MHOKECTBO SL  (yskum#t ma ZV« R , pasmux * '1

U kycoumo-mocTosHax no. Te R mpw xaxmou dukcupoBamHoM <<€ ZD.
yers > - Crannapraas S —anrepa, o —'COOTBeTCTBmmaH iaepomr-
HOCTHAR Mepa, onpenenAwmas Hadop O (T) Baammo HOSABMCHMHX OJEHA-
KOBO pacmpeneneHHNX Iemeht Mapxona C IBYNA COCTOAHMAME, <> =

= - >y. |
cnenyomue OINEpaTopH:

T

. Paccuorpuu 9_ (JL) Z) J\) 7 ONpEeneyuM B HOW

: v
¢ — omBur ha Bexrop  ( 0,0...,0,T) € Z xR
/ ]
(r.e. T,C61(T) = 6'ac (t'+ ) )
P, - oproromansnas mpoexuns (ycuoBHO® MaTemaTHueckoe ORMZaHMe)
Ha L, (JL, thr.>

HafA CJW‘IQ.HHHHH BeJIMUYMHAMY

, THe Z’C -~ S _anre6pa, nopoxzed-
G (T) ero.Torzxa
x 3
- H°
T _ PP = "
T o .

. (10.3)
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eCTh OmeparTop B ?CA ’ cToXacTyecKui onepa'rop uapxoncyoro po—

necca, "HOpquOBaHHaﬂ Tpatchep-uarpnua”. OueBHAHO, UTO cnyqanﬂaﬂ

BenuuMHa I VHBapuaHTHA OTHOCHTENBHO KeHCTBMA 3TOTO omeparopa,
JrBepxnedune 2. o

) T
-TH 3‘
(1, e N 1) = © (0, T) %exb(guﬁﬂ?»pn4)‘
rge _ s
U (TZ) k 6'1 (r) 614 Ct) .
A x x'eA ’
]x xl|=1

TokasarenscTBo. Bocmonsaosasumcs (I0. 1) w gopuymoft Tporrepa u

0Go3Hatan Hi,A= HA.- Ho),\ » MgeN L
_@(H, +H . "B -zhin
(1, Ty ol (1 e T
- ~TH, n’
= lm (1, :r_-Prr'eTili):
o n ) T(&-L) :
= él;m (i, [ﬂpﬁ e " I\(n ).]1 -
h oo i-1 —:‘-
(10.5)
{ n
— - . z T -
S, LR
= < ext;( S 'U; () d'?.’)>°,
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OKasuBaeTcfi, 4TO M

wa X, , Jlanee, ecau  H, = H

‘—"cHA

U TMO3TOMY e YLOBNETBOPAET yCIOBMAM TeopeMy IleppoHa-Ppo-

GeHuyca. OTcmxa ClenyeT yTBODPEZEHAE 1. Tipr arou W, UOXHO OTOERECT- '

BUTH.C IONOXNTONBHON cnyualinodl BennunmHo# B

o
Ly (R, Zo;j‘o)
W MOXHO BBECTU HOBYD BEPOATHOCTHYD Mepy (4, Ha Jl.: C INIOTHOCTHD

d 2, ’
Pa w2, (10.7)
d\’u . A
MOXET OHTH NOXYyUeHa KAK oTpaHKrYeHne THOOCOB~
CKHOHt MepH. '

Sanava I0.I. Asanmoruuso nemme 2.3 1OKasaTh, UTO Mepa

v #a Sl ¢ mIoTHOCTHD
Ju'\; €5, T) :
d ‘ 53 ' (10.8)
A. - .
P G Y = exp < § U (T)dT)
dJu, : Tz A ,
uMeeT mpw T mpenen M, . (-w,ee) B CMHCTIE KOHEYHOMEPHHX

pacnpezxg:rfeﬂun. Ipy arou }, eCTE OrpaHuueHue Ma . (-0,
~ N 2
- EA . (~,')A ~ CKANApHO8 IIPO—
W3BeneHue B - L,_H(JLA) =, rh) y TO
-~
: -T H
(Y, , e \VL)A: <9, (Tow,)> L (10.9)
f‘/\') (-o2,)
Teopeua I0.I. Ecam Ild TOCTATOYHO MANO MpY JUKCUPOBAHHOM
)’_>o , TOIpE A 1‘2’ Mepa Ju,\l.(_..,).o)
J* B CMHCNE KOHGUHOMODHHX pacnpernsieHmil.

NMEeeT Ipeznel

JloxaxeM cHauama, 4YTO TOTLA M COCTORHME < A>A WMeeT Tpeznen’

upu AtzY 1A BCEX A e O, 5 Aena
llyors, Hampuuep, A = e, <,y cA' , me.

a

t t
(ex )'A?’)=1’
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»

a OCTANbHHE MATPHUYHHE BSJNEMEHTH A B Gaszuce ex paBin 0, Torza

Z A >A = (w,, Aw )y = ( wA') ei )('c; )‘».)AB:
= (EEmD \[Fa (o) e ropes
Mo (Ee=t1) a(€'3=ti) 4 -
i} (10.10)
JloKa3aTenBCTEO -Te0PeMH, MH OpoBeneM erc, NONB3YACH: pexHMKOl
KnacTepHHX pasnoxeHuil. PaccuoTpuM peueTKy T = quu. .C - maroM ‘:J-,
BIOEEHHYR B t=(x, an) | er,
ne Z, dyzieu HasHBATH KOHOUTYpalMp Z 6; (’«:)J Ha OTpe3kKe
T e [an,;a(n1)], Uepes A, ..., A Auu OyneM o003rauard

Z" xR . ComsEoM B TOYKS

. R
BCOBO3MOKHHE IIapH TOUEK {(X)—an)) (z', an): |fx-x 1—15.
Yepes B, .., B 8 -.mapu TOueH { (x,an), (x>, “("*-ﬂ)&t

i ) T nd

= 3 T &€ A x[-Ma Mq
Mycts t_,;A,Nfg — 3HAUGHMS G;((_) n.'rouxax 4 [ “, ]
< Z\H1 . Ilycrs <& - >§ — YCJIOBHOE MATEMATHYECKOS OXULAHUE
a

npyu 3anaHHofl xoudurypauun i <+ > - CPenHEs N0 PACTPeRENEHUD
5, COOTBETCTBYOWVX BBENOHHOMy BHUE ceMeilcTBy HeaaBUCHMHX (Iyacco-

HOBCKMX) NpPOLECCOB HA CHCTEMS npauux. Torna
| .
z, = ex U (t)dr)> > =.
R (G R ©)%
| | (10.11)

§< < [ (J,:+.KA)>’>°"
© A 3

TIE
Q(n-tL‘

K= ek () QSH 6, (7) 6, (Thde) -4,
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L]
BaMeTHM,V‘«ITO 3HAUEHUA KOHQUrypauuu 3 B TouKax ( > @urcmpoBa~
HO)

.(ID .—‘aA/)) (KJ—Q(A/':!-))) ey (3(’ O.N)

oGpasybT Lenb MapkoBa ¢ ZUCKPSTHHM BDEMEHEM (aT¥ Leny He3aBUCHMH

ana pasgux ¢ ). Tlyers

B , ( Py Py -y ) o 7 * &y _19: * gx)-l
. . P_ . P_ i} N N N )
’ ) 1,1 1,74 9.,+. é-L,i Y RN

-

C—- ué'rpmua N8PeX0IHHEX BepoaTHOCTE | aroft nenwu.

~+ OGosHauuM fB (%) Zégx(a(rni))) 6 (an).
Toraa - '
o _ _—"—— - T .
nemmT g 2 LT @)

¥4 K\ (i+'KR)>§_ T (Id,-lz)

Sanaua [0.2. TonyuwTs OTCOLA KNacTepHOE NPENCTABIGHNS CTaTi—
crHuecKolf CyuuH. 3aMeTuM, uTO NP IOCTATOYHO GONBNMX a vE‘B zocra-

TOYHO MANH, a [PY MaNHx | Xil KA IOCTATOUHO MAJH. HoxasaThb

OTCHIA KXACTEPHYD OUEHKY. SAKOHUWTE IOKA3ATENBCTEO TEODEMH I0. 1.
3anaua 10 3. lloBropAaA pacCyxneHne JEeKUUH 7, DOCTDOEThL Casuc

’ 8‘ =M 6, (0) ¥ TOoKasarh KIACTEDPHHE OUEHKY ‘ana " HOPMUPOBaH~
T T N
HO# Tpch:EJgp—ManMHH" f/—= e av A IR T =a,onpeneneHHoll B
’(IO 9): ’
~ - ~~ -
6. s = < 6_ 6, > Z<G> <6’>
( T ! ) } T T+ eq. 1 ‘k
9+L
€a = ( 9, i) °>7‘;') € Za ’

>

< 6 A . : o
! A >,l < A a (10.13)
'11_ = )L(Q)-’.o-

sma (I0.I3) HABHBEAGTCHA MyNBTUNNNKATMBAHM KIACTEDHHM, .

rie A= O ,.ecam A4 —> o

Onepa-rop4 g

II. KaprmHa KBE3WYACTHI

OnHOYACTUUHHE NMDOCTpAHCTBA ~

-

Mu 3HaeMm, 4To I eCT®H IpOCTO® codc'rBeHHoe éaaqerme JI— Odoauam

qapea ‘¥ o COOTBOTCTEYKINES 6My OZHOMGPHOS mmapmmoe no:mpocrpanc'mo,
= fewl,

- BAKyyM. Ez:vmcmeaﬂocu Baxyyua cnﬂaaﬂa
£ 3DPrOIUYHOCTER NOCTPOGHHOTO cnyqaﬂﬂoro oz, '

‘Crekrp § anpuopw couepmwrcﬂ B [01] Odoanaw Kax x"'-) P
Helinoe TIOZNPOC TPAKCTBO }(4,% = L (.SL >, Ju) , nOpOKZIBHHOB
BCEMH GT c |Tl=n. A .

Myers JUY _ OPTOTOHANBHOS ZIOIIOJIHBHMG K I(i) HOX,
B i“)@) JLLL ) omepatop 9 . NOHO 3am«cau B BAIe

o o :
J:.j. Ji.'z“ R SR
- (IL.1)
. J?-L le
. 1 “ W _
e 1 JLL( ) ;fa) ‘.T LT )
Teuua II. I : S PR '
. q- 2 . ) S
g, J10 ﬂ’_ i J - “ ” M” ;\ y (1L.2)
g = <, )\ ey r.(f : :
LT 1 ? -1 . (IL.3)
Va1 - et
rge |[’ 9;1_ i < c k . Toaroumy - 11 CYLECTBYOT ¥ T
Ce Ly , :
ll‘— | = Il . , (H‘*) S

11
7 Hoxaaarenscmo. Hpeuc'ranneuue (I1.3) 'rpmmamﬂo cnenyer- na
RIacTepHoR omemrz (IO. 13) :

79



nonasa'remc'rno (1I.2) crnenyer 3 OleHKH Ma'rpuqﬂux 3JI8MBHTOBS

(S, TE)) < (L)

ecum rnax(E,m)>.1) | T =m)CsaBﬁcﬁr TONBKO OT V .

3anaua II.I. Jloxasars (I[.2), wenonsaya (II.5)
(cu.. LIS]. cTp. 236)
Ilonaaa'renLcTBo (11 5) OYeHB NPOCTO ANA fm=4 ¥ HECKONBKO CJOX-
wee zmA m32  (CM. (15] , nemma 2.2). . 7
- BaweTuu, uTO B H = L (JL 2°’J"’) ONPEeNEeNneHo YHNTAD-
' HOe IpenCTaBlIeHue U; Tpymmy 7 CLBATOB:

T T-x

st=€ )

3ameruu, yro U KouMyTMpyeT C yHWrapHoii rpjrmoﬁ Bpeueﬂﬂux
- e = Jr 5 H= - +

" ppanchAui U
P , T d'r =0 .

k Tpynny Ui n U't Wrpant pons cwuué'rpnm " Bpeueﬂﬂoﬁ SBOJiloumn
177 Hame# cHCTeMH. ,

Onpeueneﬂue II. I. OznovacTWYHHM HORNMPOCTPIHCTBOM J( H
Ha30BEN NORNPOCTPAKcTB0 B X 9'7(0 , UMKJIMYECKOE OTHOCUTENHHO U
(aro :3ﬂaqm,_ uFo cymec'rnye'r (uwxnnyecKuit) BeKTOD 5 , Takoit, uro

Vx . IOpORZ@®T BCE

Mu cefluac mocTpouu ozwoqac'mqﬂoe NOANPOCTPAHCTEO B HAlIEM CIyYae.
Byueu UcKars ,}{- B BHUne rpajuka 1 Y+ Sy ye ;C(i) J
Hexo'roporo oneparopa S: W u®, Ocﬂonéﬂueu ANA 3TOTO
cryxwr T0T QaKT, YTO zW uﬂnapuaﬂ'ruo OTHOCHTENBHO U ¥ WHBapHaHT-
RO orocurensao J C TOYHOCTHK 7O A . Jcnosue J(i < J(i

. MOEET-GHTH 3amMcaHo B BUNE ypaBHeAWA Ha S

P . , _ 80

) ¥ wHBapMaHTHOE OTHOGUTEXBHO U n U _.

St 9,S) = s TS (Le)

1

cymecTByeT,

unn, TaK Kak SE;

R - " N = ‘.
S =9.97+9 g*_. ¢cqg cg 1.7
, 24 “14 Jm ‘/u S {zs Jﬂ" g ( )
3a11aqa II.2. Jloxasars, 4TO EBUOY J'emm II. I
ypasnerme (11 7) paapemnuo METONOM NOCNEeROBATENBHHX NDHG AAEe Huit
n onpenenﬂe'r noaTouy OLHOYACTHYHOE nozmpoc'rpaﬂc'rno J{
Bewropu 6 (o) + 86 (9= 3 e)( HeopTorOHanmm.
Bazava II.3. Haiitn raxue < , xEZ , UTO BEKTODH
=5 < = ‘ -
Sx— x-y S 00pa3ynT OpToHOpMMpopaHHuil Gaszuc B H .
: eV ] ¢ R : v 4
Toxasars 714 3TOTO, uTO cncreug ypaBHeHuit ( ENENE-Y )='5;1 E oTHqcn-
TENBHO , C

321 C—!} Cx-,z (‘%-3) gz) = (S‘°x;. (11.8)
paapevmm.ia. .o o

Toraa U, zx =35, __, # nocue riepexona K npeodnasommw {ynBe
"M, oxaxerca M30MOpgHHN L. (T ) Ha Y -uMePHOM TOpE T\) no’ re-

GeroBsoif Mepe. IIpn sTou Ux éyner ueﬁcmosau KakK ; .
o R b
U, ($(R) = ¢ T §B), keTV,
) . (11.3)
l E(k ’
v, (58 = e T E R phy.

Tipn arou 3 HA3HBAETCA MMIYJABECOM KBA3WYACTMUH, t(ﬁ)r 3Heprueil
: ; L A
KBasuyacTuUH, & 3BOAWIUA KBa3NYacTuUN B H ™ Gyner mpolMcxonuTs KaK

3BOJMUNA CBOGORHOU YacTuuy B 0OWYHOH KBAHTOBOl MexaHuKe, TOHLKO

‘Buecro L (R) Geperes £, (2) » 8 BNECTO Jamneciatia — HEKOTOPHH

"APyTO}i MHBAPMAHTHHIA OTHOCHTENDHO CIBUIOB ONEpP2aTop.
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B -\
Teopeua II.I. B #H  cymecrsyer noznpocrpancTso . , MABApK-
. B -\
'aHTHOE OTHOCKTBJIBHO T/; ,UC u Taxoe, YTO OTPaHUYEHUE _Ux,U,"E Ha }(,
YHUTApHO 3KBMBAJIEHTHO ONlEPATOPAM BTODMYHOTO KBAHTOBAHUA i (
r(v,) » gasosou -

OZHOYACTHIHEM HPOC TP2HC TEOM ]{

IpoCTpaHCTBE J ('J{) HAX MOCTPOEHHHM HAMW

" Ecay 1pyrux OZHOYACTHUHHX npochchTB HeT, TO BECEMA BEPOATHO,

wo K=X .

3Ta TUNOTE3a HA3HWBAGTCH ACUMITOTHYECKOH mOnHOTOH .

. (Teopvm paccéﬁmm) VNV KBa3UYacTHUHON KapTHHONU: Hama MOZENH usguop@— ‘

Ha 6ecxoaequoﬁ cHCTeMe HeB3auMonellcTBYyomUX KBasuvyacTHL.
7loKa3aTeNEC TBO TEOPEMH NPOBONUTCA ue'rouanm TEOPUY paccemma.
.PaccMoTpEM B ;(4’“’& .. OIIepaTop g(x) JMHOXEHRUA HAa g(x)

Fonee o0no, BBEZIEM ONEPATOPHOE IIOJE

‘ ’ (Ht -tHi
g (let) = € g(x)e
(cncrreua OI‘paHWIeHHbIX oneparropon, 3anvrcmnux or x,t ).
Torna )
k -é- z (x o) = [ H. g (_'x_)]
dt ’ . >

_'rérczce oyner orpaﬂvme"afmu oneparropovu, IPEHATLSEAIM ’. 2 . ]
Bagauva II.4. JloKasaTh nocreniee yTBEPEINEeHVWe. BOCHIONB30BATECH

TeM, UTO ' ) '
() = 26

¥

e |
IR PSS RARS (1. 10)
‘,Ha anreGpe O PACCOTDHI OCHOBHOE COCTORHNO

( ) T (A) w)

~<A> (w Aw)

onpezenexHoe nocpexcrsou (I0.I10).
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Jemva II. 2 Hycﬁ. (x) g(x) g ﬁ g (= 5)
T A
Torza npeodpasonaﬂme dypse ,U.m cenmmapnama ' R

CAGR), ., ACRY >

pashn EET ' :
J‘ é CE Lt ,k ‘ - V A

(Biror k) Gl k)

rge G  aHAMTAYHA Ha _]_0“1/ |

A, () = Z(x;), T CeMuuHBapHaHT
COBNAZAET C CEMUMHBADMAHTOM OT OCHUHHX CIYYailHHX BENVUMH,W. 3TOT

HoxasarenrscTBO. ECny BCE

pesynbrar BBNLY- NONYUEHHWX B KOHLE neRyuu I0 KnacTepPHEX OLEHOK cle—
ayer u3 (1I.10). WNuenno: )
%S (1L IR)

| < A,_‘(x,),l,. A, (=, )>t < (CA)

s {II.I2) cauexmyer (II II).

B odmeu cruyuae noxaaarenscrso HECHKOJFKO GHOEHBG. liyers cHava-

Ja Bi - JNOKATBHHE onepa'ropu B 0&— nMenT
X = Z
‘n3 rpopuyn (IO 10) nonyqaeu Imac'repﬂue

" HOCWTENH X'-_ CO0T= .
BercTBenno, X | <= . Torza Z71A J0OTO NOKANH—
goro - B ¢ Hocmremem X

pasnoxenna (M3BTEKARA KODEHD U3 NOZOGHHX DPANOB)

< B> = = ég(ﬂ) (1L.18)
S RURDX =g
. C‘KHaCTepHHMM ‘OeHKaAMU
lga (Cl) 2 .(11.14)::

Hanee MM BOCHONB3YEMCH:OLHUM LOBONBHO CIOXHHM pe3yasrarToM (reope-’

 NOH 3.1 us [IZ'] ) ona fbopua.nbﬂﬂx ceuwuﬂnapmaﬂron, BHBOZIHI]IVIM paBHouep-

HYB KaacT epﬂyxo OLIGHKY

Sy , |
| SR T A

| < Bi, N B >] < X (cx){ : "3(11.15) .
s (II.I3) m (II.I4). - 83 ‘ -



3anava 11.4%
. Jlanee saueTHu, uTO Aii
c. omeHrofl KoS(IMUMEHTOB THOA (11.10).
(cu. [12], crp. 44). Newma Koxasaua.

‘MMEeeT pA3lNOEEHWe N0 NIOKANBHHM OIepaTopaM

L9

‘3aMeTHM, YTO E(ﬁ) aHanINTUYHA Ha ‘TOpe U IJA BCEX
xpwrmecxmc TOYBK q)yﬂxuuﬂ

k) e E(R)E s E(R)

Qﬂoxecuo T(
£ (- k- .

8CTH MHOTOOGpasWe pasMepHocTd, He Gonbumeil

(v-1)€ -4,

Tedpeua I1.2. l'lyc'rh Ha Topa 3afaHN TpPUEIH Henpepunﬂo’ auddepes—

uupyeMHe $yHEKIUN ({t))...) § (‘k);caxme, uTo Nepéceuenne Hocureneit
n .
,}':u(k‘) e 5— (%, ) ¢ B, mycro znm moex Z sn-1 ¥
“BCEX LU..., (_. '

Torza cymecTBYRT CWIBHHE NPEHLENH:

f_i';,, it H [ﬂ = ‘(3( e )] def
- CPLL*: 1, " )L)

. (11.16)
0003H8YEHO odpa'rﬂoe npeoGpazosaiye Oyphe GyHKOUM §,

—~

3nech yepes §

a8 aedolt  f(x) , <€ Z |
| z(f) = = 5050
DokasarenscTso. IonoxMM ' ‘
¢t =[N BL ()] w,,
T8 ‘ t=1 '
itH ~ -t E .
B (&) 5 (3c < )¢ H_{,A
~tE : - _ /\-;t/E
?5 (3( e ) - omepatop yuHoxewus Ha @ 3J | ( :ftre‘ )J .

Ina uoxaaa'renhcua CXOZMMOCTH ZOCTATOYHO ZOKA3aTh, YTO MDH

t, < J:.L

- : ' 84

. Hallru npocroe amanuruyeckoe rnoxasartenscrso (II.5). .

Orcoma “cxemyer. (II.IZ) = °

. , b :
“ ( qD({L) B ¢U::_ )“’ | < S ” <P(_{:)w l\d_{-_ - 0

-3 oo

rl~

PaBHONEDHO IO ti . Ho

. 1 . n * '\“; o A .
4 4: Bw|* = (u.) X n B, )] [3“'{(‘:\185@]“’)‘

Jwe

¢
B=8" dg

e = mwn 4a
P ai - —_ } .
-MHBApHaHTaM. Bce OZHOTOYEUYHHE COMNNHBADHAHTH paBHH HYJIO. lIBy'XTO‘Ie‘-I— .

(f)] L ﬂ B (+.)]>

. Pasnomuu mocnenHee Bupaxexme o CeMu-

(11.17)

n

n

HHe CeunMHBapHaHTH, cozepxamyue Xora On ozxuy » DaBHH HyID,

_{c_

TaK Kax npu " n=i ¢U:) fe 3aBUCHT o'r BpeMeHH.

MH ZIOHaJKeH, yTo Bce OCTaJlLHHe ceﬂﬂﬂﬂBap“aHTH cfpeMﬂTCH K l;yJIlD
oIty | -
R Bk(t) B,(H> = (w Bk(t)B ®)w), (1L.18)

OTHKYZa CNenyeT Teopeua, 'rax Kar B Jp0oM uneHe pasnoxedma (II.I7) mo- -

pH 4+ + oo Kaxg -

CeMMuHBapuaHTaM ecTh CeMMMHBApMaHTH, oramudwe or (IL.I8).

PaccuoTpuu, Hanpuuep,
< BC (£)> B (*—)> = Z Sd‘k clﬁ (;(3(1) g( ))x
‘):F (L) (fz ::c) ‘Ltlt(k) Ly

x5 (ﬁ) l(k" ) =(1L )
= fcli db, 8(k4,)C (5, k) 5, (5); (k) exp(-ite(k)
- it E(k, )) - §dk (- 3 lé) -je (- E)f({t)exp( Hc(L-(fr.)+E(k)))

V!H'rerpnponaﬂue O YACTAM ZTaeT MCKoMuH peaynma'r.;
(n ,
OGo3Haumu uepes 3( ) SEMKHEyTO® TOZPOCTPAHCTEO B y'd , To-

. ou:t (fi) )

L‘l’.E(ﬁ

Poxzaeuos . noc'rpoeﬂﬂuuu B Teopeue II.2 BeHTopauu
Irpn aaz[aHHou n., ) )
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Ecnu 3aMeTuTh, UTO COMMMHBADMAHTH He 3aBUCAT OT BpEMEHM, TO MOZO0-

4O MpeIHymeMy MOXHO KOKA3aTh, YTO

(b, Barn ), o U

n#m , ¥ PaBHH

50))

paBHH HYID, €CIH

> (50U, 5 (:‘;/1)). (33, %-(3[;1&11.19)

gcam  m=n , TIE CyMMHDOBaHMe-IIO BCEM MOKCTAHOBKAM ( 1 cee )
L t .
’ 1 "7 hn

TloaroMy - }(oui = @ J(a(mz n3oM0pPHO POKOBCKOMY IPOCTPAHCTBY

C_' (?(‘) n=0 " .
Oqummo Tase, YT0 KAXK0E JC (")
uiH

MHBapHaHTHO OTHOC MTeJIBHO

, TpUYEM 3Ta 3BONOLAA ocy{uecmmefnca CHeny LUy 06pa3ou:

iH
€ ou.-k (*i)"')}n\) ou.‘t (_;

AHAJIOTHYHO ONPOREIASTCS J(‘.n, TaKiKe M30MODPDHOE

./-+ (J(J.’Odoaﬁ’g— -

YuM COOTBETCTBYBRLUE 130MOPQU3MH:

OLOu,-L : (}C1> out
I
Lov o 5 (%) ~» X, .
Ecnyu. BHNONHEHA TUIOTE3a ACHMITOTUYECHKO! MONHOTH
H = H. =H,

‘ owt tn

TO MOXHO OTpEAEeNUTH'MNMATPULY pPacCeAHUA KakK
N N . -1 : .

S =« A,

owt tn

(%)

ECJIM CJBIGCTByeT HECKONBKO OZHOYACTWUHHX IIORIIDOCTPAHCTB' J(L »TO ’
rvmoreaa acmun'"ormqecxon HONHOTH QOpMynUDyETCHA KaK Maouop(Imau H

t A ‘
" & ( )
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3, 3zusikanve @ (OL) B cnaGoii TOMONOTMM COBIAZaeT C R).
4, Jndott Bextop J ~ ABAAETCA TOTANUBUDYOLUM (umcnmqeckvm)
ms w(or). o
[pencTaBneHue T HABWBAETCA HUUINYSCKUM - c umcnvxliecxvm
SLek T ()AL wiotho B X . o
Yreepruenue 10 ' . _ :
THC - womcTpyxuus (mpencramnenue). Iycrs P(')

BEKTODOM , €CIu

. *
— COCTOAHKE Ha C’-~ anreGpe Or . BBemeu B Ol NpencKansipHoe

npou3seneHve (HEOTPULATENBHO ONpPSNBNEHHOE)
. x :
(A, B) =< BTAD.
4HOXEeCTBO N = { A: < A*A> = oj eCTh JEeBHil’ unean B Ct,

yTO CJELyeT w3 HepaBeHcTsa liBapua
) . v ,
| (A, 8)[" s (A,a)(8.8)
! HEepaBEHCTBA

[ < BYAB 3| < Al <B*B>,

KOTOpOE, B CBOW OUEPEND,” CAELYy6T U3 NOJORUTENBHOCTY GODMH
P *
§(AY=<B ABY u yreepunenna 7.
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Torga .Oz/./V' €CTH NpPEeITrunbOepTOBO NPOCTP2HCTBO; 0003HAYNM UBpE3

% . ;
](I'HC (. ero rononnenme. Ecam A€ O

YuM COOTBETCTBYWNUH CMeFHHH Krace Gl/./\/‘ 3 B uactHocTu  JL=[11.

FHC- npencTaBTeHYe 7Tr anredpy - 0L B J(',_H'C

, To uepe3 [A] o0Goana~

OTpen ey
dopuymoi

Trr (A)[BJ = [AB}.

3970 ollpenesieHWe KOPPEKTHO, NGO N ects neswit wnean. UMKAWYHOCTE
"T‘, ouesBNEHA,

Jreepxnesue LI. CocrosHUe P YUCTOE TOTZA W TOJNBKO TOTHA, " :
gorga  [HC —mpexcramnenie TP HEIIPUBON VMO,

Ompenesenus 4 ° ‘(npm:me IIPOU3BENEHUA)
Ecnn OlL. ’ iéI, - cucrena Cx—anredp, TO WX NPAMHH (néKap—

= x o
te]

i

A = ({ Ai k A’L,E OIL.k:)ALe‘l‘),

TOBHM) [POU3BOLEHUEM HA3HBAETCH . MHOXOCTBO HAGOPOB -

TAKWX, YTO HODu& -t

WA = swp IR < =,

NPY DTOM CHOXEHUE, yMHOKXEHME. U WHBOMOUUA MOMOMIOHEHTHH.

OmpeneseHue 5° (TeH30pHEE IPOV3BONEHWA)

* / /2N .

Ecim Qv u O - Hexoropue nuHednwe npocrpancTsa QyHKUWE. Ha
/ 1"

usoxecrax JSL u SL coomercrneaao. TO uX (anredpawxecmm) TEH-

30PHHN nponaneneﬂmeu "® O?_ Haaunaemﬂ nvmeﬁﬂoe npochaucrrBo

A AT,

H{
CATAT oo3nauasToS TaKme tmpe):aA ®A

myﬂxunﬁ Ha J). ‘Jl. ’ HOPOH{Z[eHHOG nponaBezervmuu
Ale ! , a'ece”

U yOOBIETBOPAET Tamm odpaaou CBoﬁc'rBau nonmmﬂeﬁﬂocw.

o(A@A") cA’)®A Al @(cA“)

(A'+8)® A" = ABA" B'@')A", A'® (A +B')=A®A”‘“ Wos'
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Tak xak npdoe nuHelHOe NPOCTPAHCTBO MOXET GHTH NPEXCTABIEHO
KaK NMpOCTPaHCTBO QyHKUUA, TO TEH30DHOE NPOM3BENEHUE OMPEneNeHO  IJif
TOOHX NMHEHHHX NIPOCTPAHCTB. HeTpymHO ZOKAa3aTh. HE3ABUCHMOCTE 3TOTO

ONPELENEeHUA OT NIPENCTAaBICHUA.

" . 7 /)
Eenim 3 o0&’ u Ou  3ananm CHaJlfipHHe IpPOu3BeneHud, T0 B X © O¢

CJUECTBYET -CHANADHOE NPOM3BELCHUE, ONHO3HAYHO ONPEXeNAEHOEe COOTHOME-
HUeu

(A'®@A" B'@R") = (A 8') (A", B")
(norasars aTO,  BOCMONB30BABLUCH nonmnmaeﬂﬂochw). '

TensopHuM NpOU3BENEHMEM TUABOEPTOBHX NPOCTPRHCTB HA3HBAETCH
[ONONHEHUE X ANTEGPaWyecKOTO TCH3ODHOTO NPOU3BELEHNUA 10 EBEICHHOMY
BHIlE CHANfAPHOM/ NPOMBBELEHUN. '

llycrs ,Ct< n -

HE3KBUBANIGHTHHX CIIOCOGOB BBONGHUA HODMH B UX &ITeGPauYSCKOM TOH30DHOM

* ' :
C - anreGps., CyleCTBYeT MHOTO DA3NMUHHX

NpOU3BENeHNM. b G/ZeM NONB30BATICH TONBHO CIELyOLNM. -
Iycrs EKI " Ji’/— {‘vmmep'ronu NPOCTP2HCTEA ¥ Ol’) ae ”
BHOHBHE’B B(H) u 8 93(357) COOTBETCTBEHHO. o
Inn nooux A'e o/ . A"e a” onpenenuu AI® A_” Xax ome-

‘ . ! 1" "
parop B ’ ® JC y OTHO3HaYHO onpeueneﬂﬂbm JopuMynoit

('AI®A”)(3(_I®3C” (A/x)®(A” //"
x'efr’f') x"e H"

x » Y " x :

C‘— anre0pa, nopoxgeHHan BceMu A @ A Hazusaerca C —rensop-

o'® 0y, Herpyn-

; . AR - . ! I'4
‘HO 70Ka3aTh HE3aBUCHUMOCTH 3TOTO omnpeznenedus OT BHOOpa P14 N prid n

’ ]
HHM mpousBeennen R y Ot (u o6osnauaercs

» . BJIOReHMil,

Ompenenenne 6. Anredpoii gou Heilmasa 8 X HaswsaeTca  # -ﬁozx-,

-anredpa N e B(}(_), 3auKHyTaf B CAaGoil TONONOTMM fB(J(), Yepes
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m 0603HaYaeTcA Houu,/'raﬂ'r
BCEX Me m]

X N -
AnreOpu »(I)OH Heiiuana - Gozee yarmﬁ Knacc, dYeu C - -arredpu [s].

{'A e B(x) : AM=MA ans

{pyGo roBopa, OHM JMKBURMPYDT Tononoruqecxme TCHKOCTH CTDOCHUA (?#-
-anre6p. Hanpmuep, ecam X —Koumarr, ]+ —KoHEuHaA TOJORTTENbAST
wepa Ha X , ToO cnacoe saunkamwe O(X)s L, (XJ‘V'dJu) ecTs airespa
BCEX M3MepuMNX QyHruuit - f(x) c xoneuHod HopuoH [[fll = ess sup }fcng

.Teopua Tounrn-Tarecarn (cu. [8] )

Ilycts ¥V - anredpa $oH Heituana, zeiicTeyoman B . H (cenapavens—:

HOM), ¥ NycTH 3azaH Bekrop JL € I ., ABNADGMACA UMKIMUECKUM M OTe—

~ naonuM (T.e. eciu  AQL# O anAa Bcex A € WU ). Torua' SL - sABnR-

: !
ETCA LUUKIMYECHRM ¥ OTZEnAvMuUM Znd YYT .
PaccuOTpUM ZBA AHTUNVMHEHHHX OIepaTopa

F (BJI.) de sem'

S.(AR) =A"n | Ae¥

ONPEZENEHHHX HA BCOLY INOTHHX MHOXECTBAX mJL u mJl COOTBET= ...

CTEEHHO.
yroeprmenue I2. S m F, sauukaeuu, n
.= § ¥ _
S =F =F F o =_S°

] o pl o

5

Ijers A - emmcrsenmui HOJIO}nMTeJILHHH CaMoCon pieHAI onepaTop u J-
- CRMHCTBEHHH{ AHTH/HMTADHHI ONepaTop, CBA3aHHNE C N\ TONAPHHM

%
p2an0KeHIeN S.=Ja1,

Teopena. L. MuewT MECTO COOTHOLEHUS

T -4 ,
A =FS, A=SF §$=3a* F=357%,
P e L
’ J=3*) 3% = , AT =3a%3,
, S TS
J¥rd = ¥ 6 WL A = ¥y,



_Torza na 9{ (

A qasuBaeTCﬂ MOZ Y NAPHHU oneparopo;, cnﬂaaﬂﬂuu ¢ napoii (BYL SL)

A ( YA - uonynnpﬁoﬂ rpynnoit anrouop@usuon.~

HpocrpancTBo doxa - N =

HJCTL JC - HOMnn&KCﬂoe PMHBGepTOBO [IpocTpanCcTEO, BBeneM npo-

chchTBo(HaauBaeuoe n ~YaCcTUYHEM)

an Ho..® Knrpas, ¥ =c,
FH)-® %,

W HA30BeM TUNBGEPTOBO IDPOCTPAHCTBO S = 'IIpOCTpaH-

CTBOM Q0oKa. lomoxmum

P (fe..®f) - L s i) *
ot ( 1 h) Rl o :}‘77(1)®'..®,}7i—(") ,‘ (1'[;4)
f®.. 0f)=_L Z |
( 1 7€-) h! ¢ i) 7(L)® o 7( (") ’

TZ€ CyMMA-TIO BCEM NEPEeCcTAHOBKAM 77 ’ /7"/ ~ YETHOCTH ’V o

To nnHegnOCTn Ps: saMuxanueMm npononxammca zo camoconpnxeuﬂux npoeR—.

TODGB ‘HA c_(yf) ’
F(A,)

ueTpuqecxuu ((epHMOHHNN) NPOCTPAHCTBOM POKA COOTBETCTBEHHO,

HA3HRAWTGHA CUMMETDUUECKUM (GO3OHHHM) U AHTHC M-

Ina noGoro 5»5 J{i OTIPENENUM OHepaTopH PORASHAA~YHUUTOXOHUS
B ST(JZL)= k ‘ '
: x . . .
CL()L) ¢, =0 | a(Py, = § € X, , vyyvelX
g g o S0
a)(£,0..0+) = i (4, }L) 5, ®. . ®f ,
x . . - ) : (H'5)A
() ($,0..04) =i j0f®. . . ®f,
i CO BCOLY ITOTHO{ 0GNACTEM oNpeneseHus EZ_OC.S;- , cocwoﬁmeﬁ ua BEK~
TOPOB ( Y/’ ) 1Y) \Pn y -~ ) ) \]uk < J{k .

H,) ompenenens oneparopw

102

a, (R aph ~aWr, 4@ dpy - e
Sanava L Ha ¥

(D2, ) = (¥, 2(D¥).
3agava 2. @_(F) orpanuue.

Bamaua 3. Muewr MECTO KAHOHWYECKYE KOHMYTALMOHHNE COOTHOMEHHA

(KKC) na %+
[a, (5, a, (3)] La)®, <l,
Lao, «*(g)] (f,' 591,

 KAaHOHWYECKHE auTuxouuyrauMOHﬂue ‘cootromeruA (KAC) c sauenoft uouuy—

(IL7)

TaTOpOB HA AHTHKOMMYTATODH. ;
Ecnn B Jfl 3anal yHMTapHHM oneparop U , T0O YHUTAPHHA OIEpaTop
F(TJ) B F , enuHCTBEHHHM ocpasou onpenenﬂeuuﬁ‘cnenynmnu COOTHOMEHUELE -

r(v)(f,0..04) -

HA3NBAGTCA BTODMUHNM KBaHTOBammeM U .
3aueti, uTO (V) ocrasnaer .f u 9:

(VH)®.. ®(U-f ),

AHBADUAHTHN MY,
Ecnu n3BecTHO cnexrpannﬂoe pasioxeHHe tf , TO cnexmpaxbﬂoe pas-

TOKERUE I(TJ) JI6TKO chonTca.' 7 ;

_Ecan 9BONIOLUA CBOGOTHOR vacTHIH onncunaercﬂ yﬂumapﬂoﬁ rpynnoit 11;,
TO IBONWHUA deCHOHeqﬂoﬁ ccheuu ToxnecTBeﬂﬂux Henaauuoneﬁcmnymmnx
qacmuu B OCHOBHOM COCTORHMHU onncuaaerca Tpymmnoi - ) : B .IIPOCTpaH—

CTBE @oua J- ) @ B TEMIEePaTypPHOM (KMM) COCTOHHHH -B 3;, ® S;-*

,(rne J' - conpﬂxeﬂﬂoe ¥ - rnnndeprono OpOCTPAHCTBEO, & CKALAPHEOO . npo-

MSBBHGHHG BaHEHﬂeTCH Ha KOMHJIGKCHO—COHPH)KGHHOG)
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Anredpa MaTpuy B 3anayax

Ilyers XYln- anredpa KOMINIEKCHHX NXW  warpul. ild cyuTaeu, uTo

=}

YT, zeiicrsyer B mpocrparcTBe A { x =(>?t
CO CKanfAPHHM LPOU3BEXEHUEM
n . .
[t 4
(>,49) = = ="g*.
% o
C - cTpyrTypa
v

I. Loxasars, .uyro omepayud MHBONIOUMY ~ ¥ - (TPaHCIOHUpOBaHue +
'KOMIZIEKCHOE COTDAXEHWE) YNOBIGTBODHAET yCNOBUAM®

(AA T A S T 1'*‘ + 3, A5
(AR = ATAY, (A%)*=A.
2. lorasars, uro . L
ant e g A%AL. K
BupecTu M; (2), uro
DAL =0A%I,  (AA* = gali?,

Juneiluue GyHRUMOHATH

3. ool auneinui dydxumoman < .> Ha XYZH ﬁueeT BUL

'<A>"=TZJ°A, Pe
4, Hndoe COCTOAHME Ha K‘Z uueer_ﬁun
<, /\ S = ,1-2_£ A .y
B (Tz.e

rne \?' - HeHyneBaf HEOTpUHATeNBHO onpeneneﬁﬁaﬁ/apuurona Marpuua,
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ABTOMOPOVIUN

&, IoGoit aBTouoh@nau 'y anredpH XYIM ﬂBnﬂeTqﬁ.BﬁyTpeﬂHug,T.e.
Y(A) = V*AV;
rie U - HexoTopad o§paruMas MaTpuua . .
6. Jwdolt % -aBrouopfuam mueer Bun (5), rae U -yHurapHasn
uaTpuna.
7. Jwéasg omHOomapaMeTpHYecKas TIpyuna o( *—-DBTouopqwauon
uueeT BN .
ctH -t H
Jt(A) =e¢ Ae .
.. 8. Jncoe nu@@epeuuupbnaﬂue ITZ;(HHHeﬁHOe 0TOUpaiieHne BYYM'B
celf, yLOBJETBODAKMES hpaswﬂy Jefiuuua u coxpaHAwmee X )
d(A) = t [HA]
*
H=H.

9. EuMHCTBeHHoé IIagKoe pelleue ypaBHeHuA TeilacuGepra

A(t) = ([H AM®]

INf -HEKOTOPOTO

A() =HA,

nMeeT BUZ

cH -cHt
A(t) = e A e,

U

'+ Z‘ (H:) [H,. [H)[HJA]].;-].

=1 h'

Aty = A

ﬁHBapnaHTﬁue COCTORRNA

10. bOCTOHHHe (4) uHBapuaHuTHO OTHocuTensﬁo TPy NI aBTouop@uauon

7)), T. e.’V
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<A> = <L (A)>
T0TZ2 ¥ TONBKO TOTZ2, KOTZA

H,p]=o0.

3 YaCTHOCTU, MIBSPUAHTHHMY ABAAOTCH?

OCHOBHO® COCTOSHME ,
<A = (e, Ae),

rie € - eguEuyHHi coGCTBEHHWH BEKTOD f{ C MUHMMANEBHHN COOCTBEHHHM
3HAYEHYEN;

TeumepatypHoe (rUGGCOBCKOE) COCTOAHYE .

s _pH
£ A = T2 e ,A
T&,(e_vH)

O =< PR
.3 fo .
1I. Ecay ocHOBHOE COCTOAHME €LUHCTBEHHO, TO

4/\)‘9( _> <A>eu

THC - npegcTasnaedne

IR. Beumczurs  dim }(fHC And OCHOBHOTO cocromaua (I0) u
TEMIepaT/pHOTO cocTodHua (I0).

Jcnonue KAl

13. Ans TeMmnepsTypHOTo cocToAHMA (I0) BUIONHEHO ycnoBue Kall s

ZByXyacTuyHo#t PyHxuuy I'puHas

<AL (R = ¢ “-ip (M)A,

I4. CyuscrsyeT poBHO 0RHO cocTosHMe <> , INA KOTOPOTO TpH RaH-.

’Hoﬁ.uuﬂaunne L, uueer uecro yenosue WMl (I3).
(C. [9], crp. 246).
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~I5. CymecrByer TOXBKO OLHA nuﬁauuxa lf' » LJA KOTOPOi npnv
TaHHOM COCTOAHMM < > BumonHeHo ycioBue Kifll (I3).

PemeHWe aHanoruyHo mpenumnymeil sazave. -

MoaynapHN omeparop

3

I6. Tycrs mano Kill-cocrosuue < L?ﬁ OTHOCUTENBEO LauHOW nuHa-

e oL, , -
Crenyomue TPW ONMPELENEHUR uou,)?mpﬂoro omeparopa A B f.’erc
DKBUBANECHTHHS » .
) . *
a) ( A, AB) = <ATB>,
o Hruc "
6) AA = _e:b Ae? ,
. it
.
5) e‘tHrHc - A'm,

ANTe6paniecKue CTPYKTYDH

mn

. W ®@ W  waomophuo YT .
m L] o .
Marpuumy Haymm ) ‘ o
o 1 O 41_ "-____ g1 L _ 'j_“' .o—l:
G =(01>’ S —G‘ (10)) s —6,—<- ')1

A 63_:6::(10)

o -1

0603HaWM B mz®"‘®ms. = NC

G’: - i@_,,.®€£®“'®1) _.{:=1-~')“'
. L

orie , ; j . | L. _
Gt) =15 [ G.g: St’] =i é\t)t' G{,A‘ 4
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TIe J) f, e - QUKIUJYecKas IepecTaHOBHKa wuzercoﬁ x, '1,1_ ¢

18. jloxasats, 4TO

z _Z x .
“ -6, (3 (67 i),

E 2 _72 Zz
a =06 G G
t 1 2777 T4t (

Ji ( C{t:c - th))

yZOBNETBOPANT KAHOHKYECKNM AHTUHOMMYTAUMOHHHM COOTHOmeHuAM (HAC):

)qt’]+ = Oq= Eat, th]+,
[ a, ayr] . R
Joxasare, uro- -
ES;% =2 a{%f“t -1,
&7 = 6 . 67 (afta,), ,
€t5 _ G:.._ 6‘:_1 (a _qt). .

Urcwna crenyer, uzo Q, TNODPOXNAWT BCW  # -anreGpy xvﬂg"
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