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~HA 06beAHHeHHOI"O HHCTHTyTa B~epHhlX HCCJie~OBBHHA 
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qTo T9KCT rrperrpHHT8 6yJleT BITOCII9JlCTBHH BOCITpOH3B9Jl9H B 

yqHQM >KypHaJie HIIH arrepHOJlHqeCKOM c6opHHKe. 

hl 1 C006IU9HHH H Jl9ITOHHp 

aJOIUYJO ITOPHJlKOBYJO 

8HHe Ha pyCCKOM H3hlKe; 

8HH9 H8 8HrnHil:CKOM H3 

60T8 rry6JIHKyeTCH Ha pyc 
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§ I. BBelleue 

Sa nocne~aae ro~ B CBRSB c aayqeaHeu BHpax~BYX 

rpynn B CBRSaBBBX C HBKB B8DOXBBOUHaX~BBX narpa&ZBaBOB 

B3aHK0~81CfBHR, a !aXle C BCCX8~0B8BHHKH, DOCBHl8BHWKH 

noctpoeaBD cauocorxacoB&BBOI reopaa c aenHaeiHWKH aeno

xaaouaan~BKMB narpaRIKaHaKH B8aBK0~8IC!BBH, OC00JD B&Z

BOC!~ npaoOpe~a taK Ba8BB88KaR !eopeua 8KBBB8X8H!BOC!B. 

Co~epza&H8 teopeKY COC!OB! B TOM, qro narpaHZBaBY, CBR

aaBHH8 ~pyr c ~pyrou aexotopKK xoK&n~HWK npeoOpaaoBaaaeu 

noneBKX nepeue&BWX, npaBo~t K o~aol • tol ze S-uatpa~e. 

C t•aaqecxol toqxa apeaas taKas BKBHB&neataoct~ oqeBB~

aa, nocxon~KJ noneBHe oneparops HBnHmrcs aeaaonm~aeusua 

BenBqHBaUB H, KaK CR8~C!BB8 8!0ro, tBSHKa CHC!8UH He 

~OXKBa 8aBHC8T~ 0! !OrO BnH BBOrO BH0opa DO~eBHX KOOp

~BBat. MateuataqecxH ze ctporoe ~oxaaaten~ctBo teopeus • 

~anexo ae npoctaa Be~ H ~o CHX nop ae cy•ectByet. 

9ta reopeua BnepBKe Osna ctopKJnHpoB&Ba B paOotax 

qHcxo~•uaii/• KauetyqH, 0'Paltepta, Canaua121. ~oxaaa
tenLctBa teopeus, ~aaBHe B/!,2/, OaaapoB&nHCL aa npe~
nonozeaaH, qfo B aameu pacnopszeaaa HBeetcs xopo•&H teo

PBH, t.e. upoOneuw,cBsaaaBHe c aeorpaaaqeaaoctAm noneBHx 

onepatopoB, a~aq•eu ynLtpataonetoBKX pacXOAHKOctel, 

aoryt OHtL ~oxaHWU oOpaaou paapemeaw. Kpoue toro, B atax 

paOotaX DP8ADO~araetcR, q!O B BCXO~BOI teopaa DRO!BOC!~ 

3 



n8rp88aM888 B88HUO~eiCTBHH He CO~epaH~ ~eBOB, KB8~pa

THqao 38BHCB .. X 0'1' DPOHBBO~BYX DO BpeueHHe 0000-eBHe 

TeopeuH 8KBHB8neBTHOCTH 88 &TOT cnyq81 ~880 B p800Te 

Epay&8 H EBnameB8/31. O~B8KO • B &Tol p80ote 8BTOPH npo

Bena ~OK888'feBliCTBO B p8UK8X aeperynBpH80B8HBOI TeOpHH, 

XO!R H yK888BH 88 ponll perynRpH88~M npH ~OK838TeBliCTBe 

TeopeKH 8KBMB&neHTHOCTHe 

P8anHqHwe acneKTH teopeMH 8KBMB8neHTBOCTH oOcya~a

nHcll B pa00T8X nonyOapMHOBa/4/, Canaua H CTpaa~M/5/, KeKa 

11 Telnopa/61. B &THX paOo'fax taxae ae paccu8TPHBanacll 

npoOneua perynRpH38~1H S -M8TPHIUI 9 B08RMK81JI{8R npH nocT

poeBHH KOHeqsol T80PHH. 

Booo•e roBopa, ~puynHpoB&Tll Teopeuy &KBHBaleHTBOCTH 

K8K BeKO'l'OPYJJ M8'feM8THqecKH CTporym Teopeuy B COBpeueBBOI 

KBBHTOBOI Teopaa nona senliBH, nocxoniKY ~o sacToa•ero 

BpeUeBH t8KTHqecKH Be cy.eCTBye'l' rnyOOKO 000CBOB8BHKX Me

TO~OB DOO'l'pOeBHB KOBeqawx $ -M8'fPH~ ~R npOH3BOnliBHX 

narp8BKK8ROB B88HMO~eiCTBHR. Do&TOUJ Teopeu8 3KBH~eB~ 

BOOTH 88 OOBpeue&BOM 8T8De ~onaB8 p8CCM8!PHB8TliCR ORO-

pee K8K ~ODGnBHTenliHOe ycnOBBe {KBB JHBT8PBOCTll, npa

qa&BOC'fll, rp8~8BTB8B HBB8PB8B'fBOO!i H t.n.), KO!Opouy 

~onasw y~oBneTBOPR!i acnoniayeuse ueto~ noctpoeaaa xoseq

aol ~-u8!PHQB B cnyqae npoaaBoni&oro narp8&aH8&a BaaHuo

~elc'fBHR. 

nooTpoeaae Koseqaol S-u8!PH~ B OOBpeuessol KB8B

TOBOI TeOpHH DOBB COBepmaeTCB B ~B8 8T8D8. Csaqana BBO~'f-
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ca perynapHaa~aossaR npo~e~pa, 

BCe p8CXOAft .. eCR H&Terp8BB B pH~ 

38TeM yKBSBB8eTCR onocoO OBB!HR 

8118 KOHTpqneHOB II T.~.),npHBO~I 

HOI B K8a~OH nopR~e TeOpHH B08M 

lloonpe~enesHe S -uaTpHQB np 

PH38~HH BBOOHT B TeopHIJ H&TeH&'fi 

orpauqaB8eTcB pa8JiaqBBUa ••aaqe 

KBK JBHT8PBOO'l'i, npHqHBBOO'l'i, PE 

HBR HBB8PH8H!BOC'l'll H '1'.~. B KI8C 

aopu11pyeuwx Baaauo~elc'l'BHI ecTec 

BHI se~oc'l'&Toqao, qtoOw nonsoctl 

npa noctpoeHHH S -u&'l'PBIUI. Heoo~ 

teni&Be uateM8'1'Hqecxae H taaaqec 

BH OW orpaaHqJI'l'i 8!0'1' npOHBBOB. 

B aac'l'OB~tel paOote Oy~~ 

KOUDOB8HTHOrO CK8nRpBoro nona j 

aaasou Baaauo~elcTBHB. Ey~e'l' yx1 

nRpH38~HOBH8R npo~e~p8 1 B p&MKi 

ne&'l'BOOTH Oy~et onpaB&AIHBB AIR 

pa~. Sauetau, q'fo a~eci uw c ae· 

c npooneuol nootpoeaaa teopaa c 

aenonBBOMH8BliBBHH narpa&aM888UH 

B peayJii!&te npoaaBonliBOI a8uea 

• B peayniT&Te BHOopa ~8rp&KKH& 
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B88HK0~8ICTBHH 88 CO~epaHT ~8BOB, KB&~pa

OT DPOH8BO~BHX DO Bp8K8HH. 06o6•8BH8 

8KBHB8R8BTHOCTH 88 &TOT CRJ'I&I ~880 B pa60T8 

H EBn&WeBa/3/. 0~B8KO H B 8'1'01 paOoTe 8BTOPW npo

T8RiC!BO B p8UK8X BeperynRpH80B8BHOI TeOpBH, 

yK888RH 88 poni perynRpH88~H npH ~OK888T8RiCTB8 

'IHWe 8CD6KTW TeopeKY 8KBHBBR8HTHOC!H o0cya~a

T8X nonyoapMHOBa/4/, Canaua a Ctpaa~a/5/, KeKa 

/ 6/. B 8TBX p&00T8X T8Ka8 He paCCM8!PHB8R8Ci 

S-uatpaQH, BOSHHKam•as npa noct-

rOBOpB, ~puynHpoB&!i teopeuy 8KBHBai8H!BOC!B 

uateuaTH'IeCKB ctporym teopeuy B coBpeueaaol 

B8Ri8R, ROCKORiKy ~0 B8CfOR.ero 

cy.eCfBJ8f rnyOOKO 060CBOB8HHWX ue

KOB8'1HW:X: $ -M8TPHQ ,1VlR npOB8BDniHWX 

B88HMO~eiCTBHR. ll08TOUJ teopeua 8KBHB8~8B!-

COBpeueHBOU atane ~onaaa paccuatpHB&!iCR cxo

~ononHHfenisoe JCROBH8 (KBK JHH!BPHOC!i, npH~ 

, rpa~H8BfB8R HBBBPHBB!HOC!i H !.n.), KO!Opouy 

~0Bn8'1'BOPR!i HCDO~iayeuwe M8'1'0~ DOC!poe&HR KO&eq

B cny'lae npoaaBoniaoro narpa&aHasa Baaauo-

Koaeqaol S-uatpHQW B coBpeueasol KBBB

coBepmaetcs B ~BB atana. Caaqana BBO~!-
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CR perynRpH88QIOBB8R npoQe~pa, KOTOp&R napauetpHayet 

Bee pacxo~.-ecs B&terpanw B ps~ teopaa Boauy•eaHI, a 

aateu yxaawBBetcs cnocoO CHR!HR perynspuaaQHH (BBe~e

aae KO&fpUeHOB 14 '1' .~. ), npMBO,lUIIIBI K S -U8'1'PHil8 t KOH8'1-

BOI B K&a~ou nops~e '1'80PHM B08UJ.8BHI. 

.lloonpe~eJieaae S -uatpHQW npu nouo~Ut aexotopol peryJIR

paaaQBB BBOCM! B f80pHD M8'1'8M8'1'H'I8CKHI npOM8BOR, KO!OpWI 

Orpa&I'IIIB88'1'CR p&UH'IBWMH tHBH'I8CKMUM tpe00B8HHRUM,'1'8KHUM 

K8K JBH'1'8pBOC'l'i, DPM'IHHBOCTi 9 penR!HBHC!CK8R H rpa~H8Hf

H8R MBB8PM8H'l'BOCfi Ill '1'.~. B Kn8CC8 '1'8K H88WB88UWX nenepe

BOPKHpyeuwx B88HU0~8IC'l'BHI 8C'1'6CTB8BRWX tMBH'I8CKHX ycno

BHI B8~0Cf8TO'IBO, 'I!OOW DORBOC'l'iD RHKBH~HPOB8'1'i npOH8BOR 

npM noctpoeaaM S-uatpHQW. HeoOxo~auo npa~neKat~ ~ononaa

teni&We M8'1'8U8!H'I8CKHe H .H8H'I6CKHe H~eM, KO!Opwe D08BORH

RH Ow orpa&H'IHfi 8'1'0'1' npoaaBon. 

B aactos•el paOote Oy~et paccuotpesa teopBB o~so-

aounoaeataoro cKanspaoro nons £~J c npoHBBORbBWM narpaa

aaaaou Baaauo~elctBHR. Ey~ef yKaaaaa onpe~eneaaas pery

nspaaaQaoaaas npoQeAJpa, B pauKa~ Kotopol teopeua aKBBBa

neB'l'HOC'l'H Oy~e! cnpaBe~~HBB AIR perynspaaoBaaawx S-ua9-

paQ. 38U8'1'HU 9 '1'1'0 3~8Ci MW C H800XO~HMOC!iD C'1'8RKHB88MCR 

c npoO~euol noctpoeaaa teopaa c aenepeaopuapyeuwuM ana 

B8DOJIBBOUB8JiiHWKM narpa&BH888MH, KO!OpWe B08BMK8Df K8K 

B peaynitate npoaaBO~i&ol aaueaw noneBWx nepeueaaw:x:, tax 

B B peaynitate BWOopa ~arpaBBHaHa BS&Huo~elcfBHR. Cy•ect-
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Bf<DT paanMqBBe MefOAY/?/, KOTOpHe DPBBO~T, BOOO•e roBopa, 

K psanaqawu S-uafpauau ~ o~aoro M.toro ae aeno~uaoua

sn~aoro B&rp&BaB8H8 B88BUO~eiCTBBR. DpoO~euH, CBR38HBWe 

C aayqe&MeU 8!HX KORC!pyK!BBHHX Ue!O~OB, Renocpe~C!B8HRO 

He CBRSSHH C ~OK888!8~~C!BOU teopeUH 8KBHB8~8B!BOC!B 1 

o~HaKo noc~e~Bftft Ba~araef onpe~eneBBHe orpaBaqeBHR aa 

BoauoaBHe uetoAY noctpoeBBR KOBeqBol S-u&TPMUH. MH Be 

Oy~eu DO~po0BO oOcya~&!~ BODPOCH, CBR38BBHe CO CBR!H8U 
/ 

perynapH38UMB. B OyAJ.8M Beo0XO~UO BCC~e~OB8!~, BSCKOn~KO 

auem~aeca uetoAY/7/cornacymtca c tpeOoB&RMRMB teopeuw 

8KBBB&BeR!BOC!Me 

§ 2. 00C!8HOBK8 aaaaqB 

MY Oy~eu p&CCU8!PBB8!~ T60Pim O~BOKOUDOHeB!BOro CK&-

JIRpHoro nona ±.(1 j • Dycn uaccaqecaoe none f0') onH-

CHB&etca DOBBHM ~arpH&aB&BOU 

.i (f)= lJ±) + .i~ (ij rs (J) t),) (2.I) 

r~e 

t (:t l -= :f- .:· 1· ,. . ± - m 1 f z ) ·= ~ i (o - h 1 : ) i 
c ./ 2. M L~ L ' • ' . 

(2.2) 
Dpe~nonaraetca, qfo ~arpaaaaaa Ba&Huo~elctBMR .{r aa

BBCH! Of nona f~~ M ero npOM3BO~BHX BDnO!~ BO BeKO!O

poro nopaaxa s • KnaccHqecxae ypaBBeHBR ~BBaeBHR uo

ryt OHt~ BHnacaBH, cornacBo oO•el teopeue Octporpaacxo

ro/8/, o~H&Ko aforo uw a~ec~ ~e~at~ Be Oy~eu. 

6 
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B Kn8COBqecaol T80PBB D048 MO&BO CJ 

nepeMeBBYX: nepeiTB Of ODBC8BBR Ramel OJ 

a onBoaBam oaoteKM no~eu ~~) cor~acsc 

paaoB&BBm (T.e. ~Oouy Toqeqsouy upeoOp~ 

~ ~) = 'J:'(t.) T F (±'(1-)) • 

He npeoopaaoB&BBR (2.3) aa~aramtca ycnol 

I) ~a npeoopaaoB&BBR (2.3) cy•ectJ 

npeoopaaoBSBBe, t.e. 

r~e 

't'0) = f0) + f(±(x)) , 

f (u) + F(u+{(u)) =O , 

F (u} + f(lt +F(u)) = 0; 

2) WRKIUIB feu) B F ( u) npe~C!8BBMH 
BHX PRBOB: ~ 

fCLA)=Itun _ F(u)=2 
V\" ~p. 2. 

3) DPK LA.- ·o 
f (u) - 0 ( u 

2
) ' 

FC u)"' 0~ 
DonBHI Jl&rp&BD&B 0110!81111 1 ODICHB88MOI l 

neu ~~~aana•etcR B BR~e 

_, I i' 1:, (f') ·= . ('£) T (j:~ {?{CJ) ':} 
o r 1 s 
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&He ue~o~/7/, KOTOpHe npBBOAST, BOOO•e rOBOpR, 
S-ua~pauau ~ o~soro .·,oro ae seno~asoua

rpasaaaaa B88BUO~eiC~BBR. llpoO~eUH, CBR38HBMe 

II S~BX KOHCtpyK~BBHHX UetO~OB, Benocpe~C~BeHBO 

C ~OK888Te~·C~BOU ~eopeuH 8KBHBS~eBTHOCTH, 

sa~arae~ onpe~enesHHe orpasaqe&HR sa 

ue~o~ noctpoeaKR xoseqsol S-ua~pa~w. MH ae 

oao oocya~at• Bonpocw, CBHaasawe co csa~Heu 
/ 

IBBUMM. B Oy~•eu B800XOA&UO BCCRe~OBSt•, BSCKon•Ko 

ueto~/7/cornacym~ca c TpeOoBaBHHUB ~eopeuw 

8811811K 

paccua~pHBSt• teOpHm OlBOKOKnOH8HTBOro CKS

±V! • Dyct• Knaccaqecaoe none £~) ona
nonawu narpaaaaasou 

l 1) = 1 i±) + / (i A5 (uJi), 
. c\ . .J....r: J ) (2.1) 

. \ . I • 2) . ) 
(i. ; = ::- 1' (• 1 , ± - n1 2 f ·= :!- ± (o- nl;: i 

c ,/ z_ \ M .L~ ' L . . • • \ 

(2.2) 
etca, •to narpaaaaaa Ba&HMOlelc~SHH .£ z aa-

nona ~0; H ero DpOBSBOlBWX BDno~• lO BeKOTO

l£8 s • KnaccaqecKHe ypaB&e&HH lBHaeaaa uo

BHnHcaaw, cornacso oo•el ~eopeue Oc~porp&lCKo-

Ko a~oro uw a~ec• lena~• ae Oyleu. 
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B xnacca•ec&ol ~eop•• n~a uoaso Cle~a~• aauesy 
nepeii8BIIIIX: nepei~B 0~ OnBCSBHR 881181 CKC~en nOJI8M f('~'-) 

K ODBCSBBm CBC~eKK nOJI811 ~~) corn&CBO JIOKSJI.BOKJ npeoo

P880B81BD (~.e. ~moouy ~o•e•aouy npeoopaaoBBHMD) 

'i~) = 'f'(1.) + F(±U·)) • 
(2.3) 

Ha npeoopaaoB&BBB (2.3) aa~aramtca ycJIOBBH: 

I) ~a npeoopaaoBBBKH (2.3) cy•ec~BYet oopatsoe 
npeoopaaoBSBKe, t.e. 

rle 

i-'0) == f(X) + f (±'(x)) , (2.4) 

f(u)+ F(u+f(u))=O 

F(u)+ f(u+F(u))=O; 
(2.5) 

2) tfsKIUI• fCu) • F ( u) npelctaBauw B BKle c~enea
BHX PHlOB: 

~ 

feu)= It u. Y1 ) 

~!"=· 2. 

F(u.) = L Fn L(n 
' V1" 2 ' 

3) npK Lt\- 0 

f (u) '"'" 0 ( ~A') , F ( u) "' 0 ( l-t 2
) • 

llOJIBWI narp&B&BSB CKC!8KY, OnHCWB88KOI KJISCCBqecKBK no

nell ~~~88nBH8~CR B BKl8 
, I 

L 
1

('il) = 10 ('£) -r .fr (~ r;tcJ) ':}!). (2.6) 
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8~ec~ CBOOO~BHI ~arp&BaB&B ~j~)aanBCWB88~Ca B topMe · 

(2.2), a ~arpaazaaa BB&BMO~elc~BBa nerKo nonyqae~ca 

Ha (2.!), cornacao aaueae (2.3), a paBeB 

./.r'('Y, ~(J):t) = FC~)(a-mz) '1: + 

+ r FC-f)(o-m 2
) FCJ:) + 

+ 1 (±'+FC~} P(~)(t+FC'l:))) .. 
I ) 

(2.7) 

KnaccaqecKB8 CBCf8MH, onHCHB88MW8 X&rp&BKB888MB 

(2.!) B (2.6), nonBOCfim 8KBBB8R8B~BW. 

Ham& 8&~aqa COCfOHf B fOM 1 qfo0W nOCfpoBf~ KB&B~OBJm 

!eopam noxa, coofBefc!BY»~ narpaBZMa&aM (2.I) a (2.6). 

KaK .w ato Oy~eu ~enat~? 

llpe~e Bcero cne~yet otuetHt~. 1110 xaaoaaqecxoe 

KB8B!OB8BH8 CBCTeMH, OnBOHB88MOI narpaB&H8BOM 0 BHOWHMH 

DPOH8BO~BHMB, ~0 OHX nop aBBaetca BepemeBBOI npoOneuol 

(cu., H8IIPHII8~9/) ,H MW T8.ltZ8. 88 Oy~eM 8ll8C~ 38BHM8UCR 

ee P81118HII8M. 

IIH 0JJl811 HCXOJlll!~ HS 18KCJIOM8.!11KJI S -MBfPBIUI Eoro

Bm00B8 H IDBPKOB8/IO/. rax~Oep!OBO DPOCfp&HCfBO W118HqecKHX 

COC!ORBHI ~ C!poH!Cft COO!B8!C!B8HHO CBOOO~HOyY ~arpaH
KH881 nona d(a • B same• cxyqae r•x~oeptoBH npoctpasct

B& ~aHqecKHX COCTOHBBI, COO~B8!C!Bfm~X narp&HaB88811 

(2.!) H (2.6}, coBn&Jt&m'l' corxacso sameMy BHOopy L 0 Cf) 

H .fo (':1!) • 

8 

·:.fm; 

II 

l 
I 

MY !8Ka8 np8AfiOX&raeM, qfo COC!ORBJI8 B1 

BOo 

l(a.1ee npe~no.IBr&etcR, 11!0 S -•at pHil 

Owt~ paanoaeaa no sopMai~BWM npoaaBe~eE 

B '±''(1--) , DO~BBJlm .. MCR CBOOO~BWM Jp&l 

(o-m 2 )f(~}=O J (D-11'1 2)'¥() 

H COC!8BI8BBWM 18 onepa!OPOB poa~8HBB 

paCCM&!pBB88MIIX CUUPBHX 118C!Bil1 C DOl 

C!poR!CR tHalqecKB8 COC!ORBHR B8 rlniOI 

C!B8 1l • 
llpeJliiOJiaraetcR, qfo S -M&fPBilB cy. 

COrX&CBO DPBBilBDJ COO!B8!C!BJIB/IO/, KO 

IIPH 08CKOBeqao M8XOI KOBC!88!8 CBB8JI ( 

C!OR.el D8P8ll BC8M narp&B&H8HOM B88BMO 

Moae'l' 0Wfi 88nBC888 B BBX8 

S =- 1 + i. 5 dx 1r U) . 

0~H8KO 8!0 CDp&B8~JIBO fOJiiKO B ! 

narpa&aH8H B88BM0~8IC!BBB 88BBCJI'l' niBE 

nons. Hanw.ae, aanpMMep, B JlarpaHaH&BE 

11JI8HOB BH~8 

·t A C~) B}1 ~ ~~£ 

npBBO~f B DORBli8BKD B (2.9) JlOnOliHJif~ 
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OB060,lt&ldl Jl8rp&BD8B o(,Ut') 88DIOWB88~08 B WoP118 · 

8 n8rp8HZH8B BBBBIIO.ltelo~BBR nerxo nonyq8e~oa 

), oornaoao a811eae (2.3), a paBea 

'C'-r, ~(B) i:) = F (::~)(a-m') '1: + 

+ r FC-r)(o-m 2
) FC±') + 

<~ (i:+F(-1:), P((})(t+FC~))) .. (2.7) 

~~uuA~KHe CHCT811W 1 ODHCWB8811W8 Jl8rpa&ZH88811H 

(2.6), DOJlHOC!im 9KBHB8Jl8H~BW. 

88,lt&qa COCTOHT B !011 1 qro6W DOCTpoBT~ KB8H!OBJ.m 

, COOTB8TCTBy.D~ B8rp&HZH&B811 (2.!) I (2.6). 

6y,1teu ,lten8r~? 

Bcero cne,ltyer oruerur~, qro K&aoaaqecxoe 

BHe CHCT811H 1 ODHCHB88110I Jl&rp8HZH8BOII C BHCWHIIH 

~HHMH, .ltO cux nop RBnaerca aepemeaaol npoGne11ol 

puuep/
9
/),H uu raxz~ ue 6y,1teu a,1tec~ aaauuar~cB 

Gy,lteu acxo,1tar~ ua 8KCH0118THKB ~ -11arpa~ Eoro

mapxoBa/IO/. run~GeproBo npoc~paacrBo taaaqecxux 

~ C!poH!CH COOTB8TC!B8BHO CB060,ltHOJ11 Jl8rpaa

J(o • B H8meu cnyqae ran~GeproBW npocrpaacr

lenxur COCTOHHBI, COO!B8!C!By.D~X narp8HZB8H811 

(2.6),coBn&.lt&mr cornacao uaweuy BwGopy ~0 (i?) 
) . 

8 

'1·'.: I ' ~ 

~~ 
-.~ 

·.~Jij 

' "\'!, 

MY !8Ka8 npe~Dal8r8eu, q~o COC~OIIBB8 B8KJJII8 8~BBC~B8B-

HO. 

nanee npe~D0~8r&e~CR, qro$-ll&~pB~B BC8r,lt& IIOZ8T 

Gw~~ p8anoaea8 no aop11~~BKM npoaaJe~eBHBII nonel £(~) 

H 'f"(~) , DO~BBJIIJ .. IICII CBOGO~&II Jp&BB8BHIIII 

(D-m 2 )'£('0::0) (D-111 2)'1-'(x)=O 
(2.8) 

M COC!8~8BBWII 18 OD8p&!OPOB POK,lt8HKB B JBHq!OK8HMB 

PBCCII8!PBB8811WX C&anBpBKX qac!B~, C DOIIO.~IJ KO!OpWX 

C!poR!Cft taaaqecKHe COC!ORBBR 18 rHn•Gep!OBOrO npoc!paH-

0!!8 1-e • 
Dpe,ltnonaraercs, qro~-118!PH~a cy•ecrBye~ • crpoarcs 

corn8cao npa~oy coorBercrBas/IO/, xoropKI rn8ca~, qro 

npa Gecxoaeqao U8nol Koacraare cBsaa (r.e. KOBC!8Bte, 

0!011.81 nepe,lt BC811 narp&BD8HOII B88BIIO,lt8IC!BH8 "-z ) 088 

110&8! OW~~ 38010888 B BBXI 

s = 1 + t 5 oJ X 1I ( ~) . 
(2.9) 

O.ltB&Ko aro copaBe~aBo ron•xo B rex cnyq8ax, KOr.lta 

X8rp&BaH8H B888110~8IC!BK8 38BHCI! XIB8IBO 0! DPOHBBO~BWX 

nons. Hanxqae, aanpa11ep, B narpasaaaae Ba&BIIO,ltelcrBHB 

qJ~IBOB BB~8 

·t A (~) B }1 £ ~~ .p 

DPBBO~! K DORBn8BIIIJ B (2.9) ,ltODOJIHH~en~HOrO qneB8 
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i 6 (Y)(o) to~J I+ A(~)- ... 
(2.10) 

9To c~e~yet aa toro taxta, qto $-uatpa~a ~o~aBa Owt~ 

noctpoeaa no rauaa~toBB&By Baaauo~elctBBB, a Be no ~ar

paBaaaay, nocxo~~•Y S-uatpa~a topuax~Bo BBIBetcB peme

BBeu KBSBTOBO-n~eBoro yp&BBeBHB lpe~Brepa. MayqeBHD 

MeX8BB8MOB BOBHBKBOBeBBB ~OnO~BH!e~~BHX q~eBOB BB.& (2.10) 

UOCBH.eB pH~ paOOT/3•12/. IBHMH CJIOB8MH, B npe~C!&BieBBH 
(2.9) ~onaeB CTOB!~ BeKO!OpMI ~eKTBBBHI ~arpa&aB8B 

B88BMO~eiCTBBB /_ ~t BBBMI BB~ KO!Oporo ~o~aeB OH!~ 
r 

DO~yqeB BB JC~OBHI K&BOBBqeCKOtO KB8B!OB8BHBe 

Mw noctyn•u HBaqe. MH oy~eu non~aoBBT~cs npa~anou 

COO!BeTC!BRB (2.9) R Be Oy~eu yqa!MB8!~ q~eBH BB~8 (2.10), 
' r: (~) 

nOCKOn~xy BWpaaeBHe I 0 co) Be BUeeT M&!eUS!BqecKOrO CUHC-

na. Haua Oy~eT npeAnoaeBa T&K&B pery~spaaa~ROBB&B npo~e

~pa, B pauxax Kotopol taxoro !Bna q~eBH npocto Be 

BOBBBKBJ! B TeOpHHe 

C~e~aeu e•e o~Ho aaueqaBae OTBOCHte~~ao ~ono~a•

,e~~Boro qneBa (2.10). fioqewy-to npaasto cqatat~/3/, q'o 
• £" (4) "qacno" 10 (O}-qHC!O MHHUOe, B 8!0 B8PJ1188! BPUH!OBOC!~ 

~arp&BaB&B8 B88HUO~eiCTBHB. 0~B8K0 1 eCJIR npH DOC!poeBHH 

~ -U&!pH~ DO teopBB B08UJ.8HHI HCDOn~ayeTCB peryJIBpB88-

~HOHB8B npo~e~pa, D03BO~Bm.aB nepeXO~B!~ K 8BllnB~OBOI 

U8!P¥Ke (Hanpauep, oOyq&aB perynspB88~B ITayna-Ba~napca 

1101), tor~a B pauxax T&Kol perynspaaa~•• "qacno" i S(~J 

10 

)· 

il 
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( 

BCer~& Be.ectBeBBOe 

CornacBo peay~~tatau Boro~OoBE 

S -M&'l'PB~, COO!Be!C!BymUe narp&DJI8E 

uoryt OK!i npe~cta~eaw B topue: 

s = T e..1-p {i5d~ iT(£~) rsca 

S '= T e_~p{i 5 cl X f._~ (i'(t-), Ps 

S~ec~ &B&K T-ynops~oqBBSBBe noBBMae~ 

liD onepaua T "* /III. 
ITepexo~ K BOPMaliBOMJ npoB&Be~t 

MY Oy~eu npoBo.-t~ cor~acao teopeue 

tJBKQBOB8JiiBOI topue: 

r~e 

$ = e.xp {'~55 cl1-dy :D(-,.-Y) ~ 
6':£(',;.) 

• e.J<p {iSdzfr(£(e)> Ps(o)~ 

Sl { 6'2.. = exp ~ SS clx dy 1J(x-y) -
8t( 

• e.xp{iSarL
1

('¥(z) e U>)~ 
I ) s 

ZJ{x- Y) = <T (£~)'fl\;1))>o =<TC±'0)' 

B ~aaaou npe~c!aBieBBB S-uatpa~a uc 

K8K tJBKQHOB8~ 0'1' ~eiC!BB!eniBHX DOJ 

onep&!OpoB), y~oBie!BOPRD .. X CBOOO~I 

II 



6 (4
)(o) to~ JG!\ (:j) .. 

(2.IO) 
... .,.A. H8 !'OrO t8XT8 t 11!0 S -M8!pBQ8 ,l.tO.taBa 0Htll 

no r&MKRli!OBH8BJ ~88RMO,ttelct~BR, 8 Be no .tar-

t nOCKO.tliXJ S -M8!PB~8 topMa.tliBO R:BJIR8!CR pelle

laaroBo-no.te~oro ypa~BeBHR mpe~Brepa. HayqeBHD 

~08HHKB0~8BBR ,ttOnO.tBBf8BliBHX 11AeBO~ ~B,l.t8 (2.!0) 

PR.lt paOor/3,!2/. HBHMH CR0~8MH, ~ npe,ttCf8:BJ18BBH 

.uAaea C!OR!'ll B8KO!OPJil ~eKtB~BHI R&rp&&aB8B 

1 ~~ R~BIII ~•.tt xotoporo .ltO.taeB OHtll r 

88 JCRO~HI K8BOBH11eCKOtO K~Bf0~8BBR. 

DOC!'ynBM BB&lle. Mw Oy,tteM nO.tll80~!liCR DPBHQBDOM 

(2.9) • Be Oy,tteM Y11Btll~tll •neBH ~B.tta (2.!0), 
'("(4) ~ 

~HpaaeBBe 10 (o)Be HKeet K8!8K8fH118CXOrO CMWC-

Oy,ttet npe,ttnoaeBa raxaa pery.tapaaa~aoaBaa npoQe

uxax xotopol raxoro tBna 11neaw npocto He 

e•e O,l.tHO 88Ke118BBe O!BOCH!e.tliBO ,l.tODOABH-

11A8B8 (2.!0). fioqeuy-!o DPHBR!O C1lB!8!ll/3/,'11tO 
I f"(l,) 

I 0 (0 )-11HC!O MHHIIOe, B 8!0 B&pymaet 8PKK!O~OC!ll 

~S&HKO,ttelcrBHR. O.ttaaxo, ecnx npB noctpoeBHH 

no teopHB BOally~eaBI Hcno.tllayetca pery.tspaaa

• D03~0.tRD.8R nepeXO,l.tB!ll K e~KaH,l.tO~OI 

Hanpauep, 00H11H8R pery.tSPH88~BR fiay.tB-BR.t.tapca 

B pauxax raxol perynspaaaQ&B "••cno" i Sc~J 

10 

·•· ... ,· .. ; . :~ ~ 
::.c ·' 

\~·· ~~· 
,:"\,;, 
' ~~·.· 

iii ,l 
.·.··l;;f~~ . 

·, ~. 

:, .. • ,, 
r .. 

il 

J 

" I 

~cer.tta Be•ect~eaao. 

Cor.tacao peay.tlltatau Eoro~OO~ B mapxo~a/10/, 

S-MatPBIUI, coot'~etct~ym•e .tarpaBUaao (2.!) • (2.6), 

MOr1f OM!ll npe,ttctaB.teaw ~ topMe: 

S= Te.Y-p{i5cl"'ir(£0)1 Ps(o)£(~)} , 

S '= T e.xp{ j S d J( i_: ('l'(>), Ps (11) '.l'~l)} • 
(2.II) 

S,tt8Cll 8B8X T-ynopR,tt011BBBBBe nOBBM88!CR ~ CMWC.te BBKa/10/, 
ua onepao• T */II/. 

nepexo,tt x aopM&I~ao.y npoaa~e.tteaBD onepatopo~ no.ta 

MY Oy,tteM npo~0.1tBtll cor.tacao teopeMe Baxa, aanBcaaaol ~ 
IYBKQBOB&.tllaol topMe: 

s :: e.XP {' l 55 <il- d~ .D(~~lJ) ~ 2. } • 

L 2 .6'£('J1.)8£tYJ 

. e~ p {iS olz lr (£(•), f. (a) '£(z))} 
(2.!2) 

1

- 1. dxo/13 1J x-y • c-t } S - exp{2 55 ( ) C'i:'(XJO~NJ 
• e'J<p{iSa"li;(\j_)(z)) ~(C>)'f(z))} , 

r.tte . 
I r.(~·':f) 

.V{x- Y) = <T (£~)':£('3))>o =< TC'±'0J±(Y))~ ?z~;r': \ ~ .. 
t' m -j; \2.!3) 

B .ttaaaou npe,ttctaBaea•u S-uatpaqa uoaet paccMatpBBB!llca 

xu IYBBQHo&a.l ot .ttelct~Bte.tliHHX no.1e1 ':£ (!-) • ~ (>') (Be 

onepatopo~), Y.ttoBBet~opRD .. x c~oOo,ttBoMy ypaBseaHD (2.8). 

II 



C~e~et ocoOo otuet•t•, •to npe~ctaRDea•e S-Mat

PH~ ~ (2.I2) qepea onepatop& ~ tYB~HoBa~•BHX npoaa~o~BWX 

DOHBM88!CH BBMB !O~·KO KBK J~06B8ft B. KOMD8K!B8ft 38DBC. 

pa~a teop•• ~oauy•eaxl, ~ K&&AOM qAeae Kotoporo cootBet

ct~ym.xe ~BK~oaan•sae npoBBBO~B&e xopo•o onpe~eneB&. 
Boo6•e ro~opa, S-Matpa~ B (2.II) a (2.I2) ooot~et

ct~yet senepeaopMBpyeuol teopaa, noatoUJ ~paaeBBa (2.II) 

a (2.I2),otporo roBopa, uateuataqecKoro cuacna se auemt. 

Cor~acso DPBBHt&u B aactoa•ee ~peua npa~~au o6pa•ea•a 

C D0~06B&MH ~paaeBBftMB, B806XO~BMO BB8C!B B8KO!OPJ» 
• 

DPO~e~py pery~apB3~B 1 BO!Op&ft DPKA8~8B8 6Y U8!8M8!B-

qecxal cMYcn onepatopy ~ • Sateu aau cne~et noKaaat•, 

B KIKOM OUYCJI8 MOSKO cqatat•, qfQ 

S=S' 
(2.I4) 

DPB BHDOJIB8BBB JCJIOBBI (2.8). 
Hama ·~ea coctoat ~ tou, qto6w salta !&Kf-D perynapa-

a~BOBBfm npo~8XJPY 3Z , KO!Op88 npa~ana 6Y U8!8U8!B-
I 

qecKBI CUYCJI BYPBZ8BHftM (2.12) B ~ p8MK8X KO!OpOI 6&nO 

6& cnpa~e~a~o pa~euct~o 

~S= ~s' 
(2.I5) 

BPI A0DOJIBB!8JI•BYX yc~O~BftX (2.8). 
OKos•aten•so oxeua ~oKaaaten•ctBB teopeMB BK~•~a

nestaocta uoaet 6wt• npe~cta~eaa c~e~.-u o6paaou. 
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I. B Kn&cc•qecKol teop•• no~ paccua! 

narp&BU8B8 , i_ ( ..P) B i 1 
( !J!) , CU88BB&t 

noKBn•B&K Dpeo6paaoBBBB8M (2.3), t.e. 

i(<P) '£(!)= \j:'(,.)-t F(~U>)) .:L '(:t) 

2. B KB8B!OBOI teopBB DO~ p&CCM8!PB 

~~e aeaa~•caMYe teop~•· BB~~•pyeMBe nar~ 

• 1.. ( 'f:') • Pacouotpeaae ycno~•o MODO pe 

ue stan&: 
(I) JarpaBU8BB pa86BBBD!Cft /. =: fot fx 

BB qact•, ODBC&BBD.,m 
o~o6o~oe no~e, • qact•, {_ ~ .1 1 (a-m>) :i. 
ODBC&BBD.,m B88 .. 0~8IC!- 0 ~ 
BB8 • 

{2) Tipo~O~!Cft KBBB!OBBBB8 
narpaaaaaBa c~o6o~soro 
DO~ L

0
,a ctpoatcft ru•- 1--f_ 

6ep!O~O npoc!p&BC!BO ti-
8BqecKBX COC!OftBBI, COO!
C!Bf-D.88 J. o • . 

CorJIBCBO u6opy / 0 (£)•/ol-£) i1 
npoctpaBC!BB 1-e • '1-e 1 

co~na~ut. 

( 3) Ctpoatca S -Matpa~a cor- s = \ + is· ol, 
~8CBO DPBBQinY COO!B8!-
C!BBft. •· 

(4) B~o~tca peryzap•aaQK- S 
oaaaa npo~eQpa !<.. , aa- ~ 
~UUft $ -ll&!pBQ ~ KU-
~OM nopa~e teop•• ~oau~eszl. 
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ocoOo o~ue~•~~. •~o upe~c~a~eaae S-ua,_ 

qepea ODepa~op& ~ tJBKQHOBa~~HKX DPOB8~0~88X 

H8UB ~O~~KO K8K J~06BaB B. KOMDaK~BaB aanac~ 

~08UJ~8BHI, ~ KB~OU qneae KO~oporo COO~Bet

KUHOB8B~B88 DPOB8BO~HWe XOpo•o onpe~e~eHW. 

ro~opa, S-uatpa~ B (2.11) H (2.!2) cootBet-

peaopuapyeuol teopHa, uoatOMJ BYpaze&BB (2.11) 

tporo roBops, uateuataqecxoro cuscna ae auemt. 

!MM ~ BaC!OB.ee ~p8UB upaB&aau 06pa.&&IB 

BYpaZ8BRBMB, 8806XO~BMO BB8CtH B8KO!OpJD 
• 

~HPB8~HH, KO!OpaB up-.aBa~a 6& UateuatH-

onepatopy ~ • Sateu aau cneAJet uoxaaat~, 
UOZHO cqHfat~, qJO 

(2.14) 
YCBOBBI (2.8). 

COC!OB! B IOU, qfod& BBI!B tBKym perynBpi

JZ , KOtOpaB DPH~ana d& MBteuatH

(2.12) B B pauKaX KO!Opol d&no 

(2.15) 
~8B~HWX YCBOBHHX (2.8). 

cxeua ~oKaaaten~ctB& teopeM& &KBBBa

O&t~ npe~ctaBneaa cne~.-u o6paaou. 
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I. B ~acca•ecaol teopaa nona paccuatpBBB»tca ~Ba 

narpaBDa8a , ./. ( .P) • L 1 
( ~) , cuaa8&e aeaotopo 

JIOKBJI~BWY npeo0p&80B88B8M (2.3), t.e. 

cf(c:l?) "£(?.)= ~£(")-+ F(~l!-)) .;(_ '(:t) .. 

2. B KBB8tOBOI t80PIB DOJIB PBCCMBtPHBB»tCH K&K 68 

~Be 888BBBCBM88 !80p~H 1 B8AJ~HPJ8UKe JiarpaBaBa8aMB ~(f) 

• L. ( 'k) • Pacouotp88He ycnoB80 uouo paa6at~ aa cneAJ»
ue atallll: 

{I) JarpaBZBa88 paadBBB»tCB l=fotfx L'=.~ r4' 8a qact~, ODBCBBallJD 

oBodouoe n~e, • •act~, J=.Lf(a-m~lf ~':l.y(a-m~£ 
I :1.._ ,)_ I "'-o 2 ODHCMB&»~ BBaauo~e Ct- 0 

BB8 • 
(2) flpoBOlHtCB KB88tOB8KI8 

narpa8zaa8a oBo6o~8oro 
DOJIB .f11 ,H CtPOBtCS ru~- 1-€ '/-e 1 

6eptOBO Dpootp&80~BO tl-
aaqecKBX OOCtOBBHI, OOOt-
O~BJD.88 ./. o • , 

Cornao8o &6opy -4,tt)• fo(':i!) /{ = ft 1 

DPOOtp&BOtB8 1-f!_ H 'If I 
OOBDallU!. 

(3) Ctpoatca S -uatpHJ:la cor- S= I+ ;C:J1- j(!.) $'=1 tiSch i (X) . 
~a080 DPIHQKDJ OOO!Bet- J 1 I 
O!BBJt. •. 

{4) BBOlB!CB peryJIBpH&allB- s 
08888 upo~e.Qpa !?. , aa- ~ 
llU.R S -uatpHQ B KU-

~s' 

llOM DOPRAK8 t80pBB ~08M,.88HI. 
13 



l 
~-~. 

(5) Pery~spaaa~BOBBIR npo~e
,vpa ji_ D0~6Bp&81'Cft 1'8-
KBM odpaaou, q!'odw 

(6) CneXJD .. M &!'anox ~o~aaa 
6Y1'L JK88&Ba npo~e,vpa 
CBR!'Bft pery~BPBiaQBB B 
no~yqeaas Koaeqaol 

S- M81'PBIUI • 

§ 3. PerzJBpBaaq•oaBaa npoqe&Jpa 

1ljS=-~s 
I 

S = S' 

Jc!'&BOBBK pery~spaaa~aoaaya npo~elJpJ, B PBMKIX 

KO!'opol ~-M81'PB~8K B topxe (2.12) dy~e!' DPI~IB C!'porBI 

M8!8K81'BqeCKHI CKKC~. 

B PBlJ teopaa B08KJil8BHI npaqaaBaB IJB~BB dJ~e! 

perJ~BpH80B8B8 DO fi&JnH-BB~IPCJ C ~ODO~BB!e~LKKMB JC~o

JIBBKB 
I s 'P(f-'3) ......, 

2)" 0<-lj' =(Z)~ . d p e 2\ ( P) , 
~ I (3.1) 

~ ~ .i 
2)A (P) ~ :2-- Cj rf1tA.-pz. -it , 

J=O J 

r~e qac~o N! ~oct8!oqao BeJIBKo. 1\,= :i) f\ (j=l). Ni)-

(3.2) 

dOJILmBe deapaaxepBWe napaKe!'pW peryliRPB88~B; KW HX 

BY6apaex B BB~e 

A.=/\+ t. 
j J ' 

. 
J=IJ .. Nt, 
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::, 

' . 
.:'~,\ __ ,:~~. 
\ ',:' 
.~' •'' 

."\.'i!l-

j'if~;" ! 
~ .. 

f.'f*: 

r~e 

f.<<{ i\.>>1. 
J , 

Ko&MIU8B!Y Co=1, cj (i; 

J~0~8!liOPaD1' CBC!eMe JPIBBeBBI 
N+S K 

I+ z C·/\J· = 0 (K=O> 
. J J 
J=:~. 

t-J+S (rY' = i 
? cj /\Jtrl to9.1\ = o 
J:ri 

H&DOMBBK S-DOPR~OK DPOBIJIO~BOI J1 I 

C!BBI. 

EJI&rOliPR Jp&BBe&aRM (3.3), per 

B88 tyBKQaR 0018~881' o~eJJD.-MB CJIOI 

,...._, I 
I. - .:q, (P) -(P ')"' 1'1PLI p'-
!.e. l)"(P)M0&81' JCSii:BI!L UK DOJIBBOM DJl 

m 
2. 2).(x)

1 
=0 u D i)(Y.. ,, x=o h 

9!0 .. JCJIOJIBe DPBBO.-a! K !OMJ, qfo Dpl 

1'80PBB B08MJil8BBI AU S -MI!PBIUI 81 

topuw BY6opa ~arpaaaa8B& BaaBMo~elct 

BD-JDOpB~oqeBBYX OD8P81'0poll DOJ18I B 

DpoB8JI8~8BBfte 

3. Odoaaaqax 
C"' <~> 

(~-m1)X>"(><):= j~" c~). 
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Pery~spaaa~ao&B8ft npo~e

AJP8 Jt no~6Bp8e~cs ~8-
KBM o6paaoM, q~o6w 

c~e~ .. M a~anoM ~o~&s8 
6wt~ yxaaaaa npo~eAJpa 
CHR~as pery~apaa~B • 
no~yqeaaa xoaeqaol 
n~~. 

§ 3. PeuupaaaqaoaBaa DROS!PP! 

UjS=- ~s' 

S=S' 

1C!8BOBBM peryiHpH88~BOBBJ» Dpo~elJpy, B P8MKBX 

ol ~-Matpa~aM B topMe (2.!2) dy~et npa~aa ctporal 
8!BqecKHI CMWC~. 

B PRAJ !80PBB B08MJ.8BHI npaqBBB8R fJB~Bft dy~et 
RPM80B888 no nayna-Ba~apcy c ~ODO~BH!e~~BKUB yc~o-

rp(f-~) ""' 
, (><-'j) = -

1 
Lj· Sdp e 2)" (p) ' 

" (Zn) 1 (3.I) 

!!A .i 
11 (P) :: 2._ Cj m2A.-pz -i£ 

J=O J 
: (3.2) ' 

Mc~o N1 ~octatoqao BeJiaKo. /\
0
= i) A. j (j=IJ. N

1
)-

e 6eapaaMepawe napaMetpw pery.1apaaa~a; MW ax 
8M B BH~e 

1\.=/\+EJ 
j ' 

. 
J = 1., .. Nt , 

14 

·~~·· !, ' 

\,, ' 
'~\;' ' 
-;:.: 

. '1)",,~,\ '. 

'~·?\ '•<)~· 
: ·\,r)'~\. 

!j~~' I 

.,~;ir 

"J:.: ·: 
''J 

·,::;~t'l 

f! 
. ·l: I 

J( 
•:11'' :.~$~ ~ 

'\1{1 

' 

r~e 

f.<<{ 
J , A>>{. 

Ko8(1ta~taea~w C = i C. ( i.:: I · Ni) 
0 • J ) 

J~OBI8!BOPS»! CBC!8Me JP8BB8BBI 
N+S K 

I+ L C·l\· = 0 (K=O)II ... N-2.) 
j:~ J J . Nt"'N+S • 
~'-rS (J'Y'= i 2 ... S-+i) ,. tn D Q > > :L C/'j [j)9Aj = (3.3) 

J:ri 

H&DOMBBM S-DOPR~OK DPOBBBO~BOI B Jl&rpaaaaaae B88BMO~ei
C!BBI. 

ElarOl8Pft 1P8BB8BBRM (3.3), peryJIRPB80B8BB88 npaqaa-
888 WIIKJUUI od.ta~aet o.te.Q» .. MH CBolctBau : 

......, I 
npu p2

- 00 ' (3.4) 
"-

I. .:q (P) -(p•)~ 
t.e. ~j~M0&8! 7dMBB!~ KBK DOJIBBOM DPOI8BOJI~BOI C!8D8BB. 

m (m=l, s) 
2. ~(x)lx=o- 0 u 0 ~(x)l;<=o-=0. (3.5) 

9!0 JC~OBB8 DPBBO~! K !OMJ 1 q!O DPB DOC!poe&BI ps~a 
!80PBB B08MJ.8BBI AlB ~-M&!pBQM 8KBBB8J18B!BW ~Be 

loPKW BWdopa Jl8rp&Baa888 B88BM0~8IC!BHR: B B~e BOpMa~
Bo-ynopa~oqeaawx onepatopoB no.1e1 • B BB~e o6w.aoro ax 
DPGH8B8~8BBII. 

3. 06oaaaqaM 

'(~) 
(p- m 1 }V" ( x) '= j ~" ( ~) • 

(3.6) 
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--·.' .. 

(~) 

Upa c'.l!p8ueua A-~ tfBKilBft ~~~(,..) D8P8XO~'.I! B 

6-tJaJEIUII), t.8. 

S C'L4) 
~m d ~ o ()I..) l('l<) = }(o) 

"-f> ~ " "j 
~ D~OI B8Dpepi1BBOI tJBBilllB J (/<) t KO!Op&B ~OCtltO'IBO 

~actpo y~KBa8t aa ~8CKOB8'1&octa. 

Ypa:aaea.s (3.3) npaso~st x touy, qto 

b (4to) = 0 .. 
" (3.7) 

9tO JC~OBB8 D03BO~B'.I! JC!p&BB!~ B3 ps~a t80PIB B08MJ.e&BI 

~8CCMYC~8BBi18 '1~8Bil BBAB (2.1~). 

4. Ka~as npB'IBB&as tfBKilBR :a ps~ t8opaa B08MJ•eaal 

pery~RPB8J8!CJI CBOBU D8p&M8!POM J\ • U8p8XOA K DP8A8q 

COBepmaetCB DO KBZlOUJ !BKOMJ D8P8M8!PJ i\ B888BBCBMO. 

Tor~a B p&MK&X ctop•y~apoBa&sol perJ~RPB881lHO&Bol 

DP01l8.Q'PII p8ry~spaaoBBBBil8 S -MBtPBilll (2.!2) 88DB•J'.I!CR 

B BHA8 2 

"WW S = e.-xp {l ~)dx d~ 2\QC-l:i) ~ . } • 
d z. s ~~) ~ '£l~J 

. ~xp{~Sdxl.rCl~\PsCo)~Q<))} (3.8) 

'Ufj .S' = exp{~ SS d~d~lllx-y) ::)~'l'(Y)} . 
. ~~ F {i ~ ~x 1;c~(:t.)) Pea)~~))}. 

(3.8CS) 

16 

{ 

• ~ 

DOA'I8PKB8M, qto loPMJ ... (3.8) 88MB DOBIM 

KBK JAOCSB88 toPMB 38DICB PBAB t80PBB BOB 

C~8~8! 88M8!B!~, 'ItO B BHP8Z8BKBX ( 

J~itp&IB0.8!01MX p8CXOAMMOCt81, COA8pa8t 

AHMOCtB,CBJI88BBII8 C D8peaopMBpOBKOI M8CC 

IJBKilBB IB8R'I8CKol 'I&C'.I!Bilil, t.8. c teM ~ 

'1!0 DGI8BW8 tJBKilBI B (3.8) JA0~8!BOPBI 
Jp8BB8BBBM (2.8). 9118KtBBBO B pa~ !801 

8'.1!0 DPBBO~B! K p&CXOAIMOC!JIM BBt8rpa•o:a 

B aaa8M toP•a~aaM8 8tB pacxoAKMOCtK D8PI 

pau8tPOM £ B (3.2), 8 18 PBA& t8oP•• l 

JAB~RD!CR BB8A8BI8M KOBtp'I~8BOB BBl8 

S m 2 : £&) : + z z : ~()I.) co- m ~) '.£ (") 

'ItO DPBBOAH! K COO!B8!C!ByD.81 BOpMBpoBI 

8&epr8tH'I8CKBX '18Ct81 1 teop•• :aoaMJ•8BJ 

XotR p8ry•spa80B8BB&ft taxa• cuocoCSc 

88 COA8palt J~~tpatao~etOBHX p&CXO~KMOC! 

uap8Metpax A , aoaeqsoro upeAU& Dl 

cy•ect:ay8t •a-88 aeno~BBOMB8~iBOro xap81 

B88BMOA81CtBHJI H 88BBCBMOC!B ero 0! DPOl 

pa DGIB • D08!011J B8~i8R ro:aopBti 0 Ctpo: 

er_YYI ~ s = Lm '4 s' 
A-oa ]\-<>&> 

DPB BWDO~B8BHI JC~OBII (2.11). 
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(!j) 

tope11Jr88HB A...,. oo:> ty8QBR ~,..J"') nepexoAn :a 
, r.e. 

c-(4) .[ 
m sd~o ()') fcx) = )(o) 
00 " 

Ool 88DP8PYB80I tJBQBB f~) , KO!Opas ~00!8!01180 
y6HB88! 88 080K08811800!Be 

YpaBH8BBB (3.3) DpBBO~Bf K fOKy, 11!0 

6 (LJto) = 0 .. 
" (3.7) 

JIOBB8 D03BOJIB! JO!p&81!~ H8 ps~a !80PIB B0811J.8BBI 

0Jl8BBY8 11Jl8BY BB,ll8 (2.1~). 

.8Jf DPH'IBBB8Jf tJ8QBR B ps;v !80PBB B0811J.8BBI 

paayercs CBOIUI D8p&II8!POII A • nepe:XO,ll K DP8,ll8Jif 

aercs no KSZ,llOIIJ t&KOIIJ D&p&lletpy A seaa:aaca•o. 

Or,lla B p&IIK8X ctopllfJIHPOBBBBOI peryJIJfP188QHOBBOI 

PY peryJIBPI30B8BBY8 S -IIB!PBQII (2.!2) 88DB.J!CS 

s2 S-= e...xp[lHJxd~2\(x-t:O . } • 
2. JJ s £(!.) ~ '£(0) 

· ~xf{1SclxfrC£~)):~co)~(x))} (3.8) 

S' = ~xp{~ 5Sd,cJ~J)A(x-y) :~lH(YJ · 
. ~x p {iS dx J;('kCxJ> P(d)~Q9)} • 

{3.80) 

16 

fiO,ll118PKB811, 11!0 loP111~ (3.8) BBIIB DOBBII&»!CS !OJI~KO 

KBK JA0088R loPIIB 88DBCB ps~a !80PBB B0811J.8BBI. 

CJ18,'V8t 8&118!Bt~, 'Ito :a BYpazeBBBX {3.8), xpo11e 

fJI~tp&tBOJI8!0BYX p&CXOABIIOC!el, COA8PZ8!CS 81le pacxo

AKIIOC!B,CBJf388BY8 C D8P8BOPIIBPOBKOI 118CCK B BOJI80BOI 

11&KQBB IB&B118caol 11&C!BQ&, r.e. c tell oOctosteJI~cr:aou, 
'1!0 DOJI8BW8 tJBKQBB B (3.8) J,llOBJI8!BOPU! CBOOO,llllllll: 

1P8B888BBII (2.8). S(lteua:aao :a PRAY teopu B0811Jil8UI 

8'1'0 DPBBO~B! K p&CXOAJ(IIOC!RII BBterp&JIOB DPB OOJI~DX X • 

B Baaeu toPB8JIB8118 8!B p&CXOJJXOC'l'K D8p&ll8!pB3fiD!CJf D8-

P8118'l'poll £ B (3.2), 8 K8 PB.ll8 !80PBH B0811Jil8BBI ORB 

JA8JIJfD!OR BB8,ll88B811 KOB'l'P'IJI8BOB BB,ll8 

6m 2 ~.£(~): +2 2 :~U)(a-m 2)'£("):, 

11!0 DPBBO,llH! K COO'l'B8!C'l'BJDil81 BOPIIBPOBK8 000C!B8BBO 

8aepr&'l'R118CKBX 118C'l'81 B !80PBB B0811J.88BI (cu./10/). 

XO!Jf peryJISPB80B8BB8R !BKBII CDOCOOOU ~-IIB!PBQ8 yae 

88 COA8PIB'l' fJI~'l'p&~OJI8!0BYX p&CXOABIIOC'l'81 DPB KOB811KYX 

uapauetpax A , K088118oro npe,lleJia DPB A - 00 ae 

CJil8Ct:aye'l' aa-aa aenoJiaaouaaJI~aoro xapaxtepa Jl&rpaazaasa 

B88BIIO,ll8IC!BHB H 38BBCBIIOC!H ero 0! DPOB3BOAHKX OD8p&!o

pa DOJIJf. noarouy BeJI~as ro:aopar~ o crporou pa1eacr:ae 

rrrn ~s = ~m ~s' 
A-oo A-oa (3.9) 

DPB BWDOJIB8BBB JCJIOBBI (2.II). 
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-. ... 

0~B8KO B BHp&a8BKB {3.80) 110&80 Dapei~K K npe~aaJ 

1\- oo Do aexo~op1111 D8pue~pa• perJUPBB8IUIB A • aoa
ao noK&a8t~, q~o np• t8KOII q8c~•qaoll npe~e~aoa 

nepexo~e 

"U..j s = "WJ s I , 

(3.10) 

~OK888~e~~c~BO• atoro cootao•esaa MY B8 .. allcs B c~elJ»•e• 

Daparpa4Je. 

§ 4. )OK888~8a~C!BO ~eopeMK 811BB8a8B~BOC!B 

P8CCMOtPKII BYp&aaaae {3.80). Depen••e• ero B BH~e 

~ \g '= e~p{iScl~[frCf~tF(~a~q-),f~ca)(fdQ-) +FCfc~.tr-))) +-

+ 8r;rJ.f!-> Co-m
2

) FC~ct~) + i FC~~(o-m~)F(k(l-)]} · 

~ exr{5dxci.(X>'l.JQ'-) + f5Sdxd~cJ.~J.~D"(x-~)J.(y1 ·_· {4.1) 

Bocnoa~&J&Mcs topMJnol ~- 0 

e)(p {i5d x ~)co -I'Yl
2
) F cfd{,.)}. 

I {4.2) 
e.'f.p { S dx d.(l.) \j:'~) + ·~ SS d~d ~ 0-.(x):D,._(X-':1) ~(':J)} = 

~p{iSdx ~~)(o-m~)f(f~r-~} · 

exp { -~ SS dx dy a,_ (x-Y)F (~J.l"))(o~-m 1)F Cf<i{~)} -exp {-Sdx d ~ S" (X- y) F (~oLQ.)) J.l14)} <2Y.p{5dt-'*JP~)+~S5di.l!f~J7l~t'11~~ 
. II 

r~e, DO onpe~e~eaam, 
. ._ SJf 

exp{-5)dy.o(~ b"(x-Y) F(~J.(r)ol(Y)} := 

iJf = -) ,., .., , "\ n L " 
= 2 k fl G5~xjd~j s"j ('j;j- ~j); ~ FC ~d-(7-~;} 

no: 0 j= I K i 

BocDOX~80B8BmHC~ {4.2) H npHBHM8ft B 

(o-m 2 )~~)=0 , nepename11 (4.1) : 

S '- rsd j ( &' co \ ' u3 - e:xp 1' x olr 8"d{l-/ F 8J0/ J~ Co. 

+t )~dxdy [5Cx-Y)- 8"c"-Y)] F CfcJ-(1-)}(o 
~ 

, e~p{-SSa~ dy ~,/)(-Y)f(~JG')J(Y)}. 

E_)(P {Sa)(d.l'f.)':t(xJ + t 55 a~,_a~ Jf!-)Ji cY.·l:J, 

Corn&CBO CBOIC~BY {4) BB8~8BBOI B8M 

DO~J'IIIIII: 

t m S5 dx dy [ 6(x-Y)- 8/)\· Y )] F (fJ0)) 
1\-oo 

~anee BwpaaeaHe {4.4) Moaao nepenac&Ti B 

0' ~ s~ 
'l,_es ._) =ex r{t 55d~d~ ~ ~-~) &f'tt-) 0~ 

ex p {;Sd~ i~CfJ.i't F(~,), Ps (iiX:L(>) • 
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•4B8KO B BWp&Z8BKM (3.80) MOZBO DepeltH K Dp8~8~J 

DO B8KO!OPKK D&p&MetpaM perJARPB88~8 )\ B MOa

t~, qto DPH taao• qactaqao• npe~e~ao• 

~S=~S'. 
(3.10) 

atoro cootaomeaaa MY aaiMe•ca B c~e~•e• 

4. !OK888!8~~C!BO teopeMK 8KBHB8~8B!BOC!H 

tP•• BKpaaeaae (3.80). fiepen••e• ero B BH~e 
1 

= e ~ p{;Sdx [lr (~J~ F (f~J),I~ caJ(L.J + FCf~~)) + 

%J (o-m')f(~«(.<~ + t FC~)(o-m')F(b,)J} · 

X P{ 5 dx d.(<)'±'(!<) ~ i 55 d X d ~ o(Q<)~ (x-~) J-{Y)} ~· ( 4. I) 
·--·--- tDPIIY~ol J.- 0 

x- o-m - . d s c 2 Fcs )} 
f}J..i.!-) ) 5d{_-,..) 

(4.2) 
cl.~) '!"CJ.) + ·t SS d x d ~ ol..(x):O,.lX-tj) ot ( ~)} = 

dx ±'{J<.)(o-m2
) f(L \} . 

Sd{-,..)) 

j 5S dx dy d, ( x-y)F (~"',)Co~ -m')F (~<1{'1))} -
dx d ~ cS" (X- y) F cfol(J.)) J.(l/)} Q'j;p{5d~J.(l-JP&-)i-~S5di~4Jt.ll~c\:l~~ 

18 

r~e, Do ODpe~e~eaxm, 

.+- 5Jf 
exp{-55dY.o!~ S,Jx-y) FCfJ.&)ol(Y)} == 

£Jf = ,., .., n L "' 
= 2 ~>~ flQ5dxj~~j~"j(~j-~j))f1Fc~J.(7-k)n;.c~e),c4.3) 

11=0 J=f Kzj i.:.l 

BoCD0~~80BSBmBc~ (4.2) H DPHBHU&a BO BBBUSBHe, q!O 
(0-m 2 )~(,.;)=0 , nepem1me• (4.!) : 

Uj s 
1

= exp {; Jdx ir c:d-£1-) + F(ffdff)) Ps (d) ctd£~ + F(~(~))) + 

+ j 5S dxdq [5(H)- S, <~-Y)] F C{"-i')(o,-m')f (%0!.,)}. 
-, e~p{-SSch ciy 611 ()(-Y)[(fJ~)J-(Y)}. 

(4.4) 
op {SdxJQ<)'l'(x) +}55 dxd~ J(' J 1), (q).J.(Y)} J;o 

CornBCBO CBOICtBy (4) BB8~8BHOI BBMH perJnHpHa&~HH 
DO~'IHII: 

.. 

t m 55 dx d~ [ 5(x-y)- b/x-y)] F(f~))(o~-m1)F([d{~) =o. 

1\-oc (4.5) 

~anee BKpazeaHe (4.4) 11ozao nepenHc&TL B top•e: 

'-"3 S I= ex p{f 55 d;d~ 4 (x-~)5:;J<Ii'l~J}. 

eX p {;Jdx 1~([~~)+ F(f~(~lJ, Ps (a)(~F;~(~) + F(f~~))))} · 
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-
. e.xp {-sS Jj.dj ~,..c)(-Y) Fc~~)J.(Y)} ~)(p{Sdx J-ty-)~~)} • 

J.-:0 

(4.6) 

PaccMotpHM tJB~HOB&I .... 
IA c~, !!' J = exp{-5}q;d~ 8,(<-Y)F ~)) 1-[Y)} •<P{5d>"(>) ±(•)} ~ 

~ 

= eJ< r{ ~cit cl ~ ~ &- Y) ff '!t' l ( 'l:'(\1))} ex p {~~ Jt>l £1'/ l.;, 

9!0! tf&xqaoaa~ J~ORI8!BOpB8! yp&BB8BBD 

~ ~:> = [:~~(•)-5 ely s. Cx-Y) F Cf"tYl)] IJ, '~'J 
(4.8) 

C saqa~iBHM JC~OBB8M ... 
I, [c, ~] = CJ ':!: J = exp {-S)dxcly ~(7.-YJ~Ft<~J) }i · 

(4.9) 

Ey~eu BCK8!i pemeBBe Jp&BB8BBB (4.8) B BK~8 
I 

I J "-, '1'] = CJ ':!:] e J<. p {5dJ. J.(';l A, (i'C<l)} • 
(4.!0) 

no~ctaBnss (4.!0) B (4.8), no~•• 

~ (i'(x)) = ~(x)-S d ~ 5" (~-~) F(AJ~(~))) · 
(4.II) 

20 

-c .. 

Corn&CBO CBOIC!BJ (4) B&mel pery~BPH81 

K npe~eny A- B UQOM HBterpue B ( 4. 

qBM Jp&BB8BII8 

A(±')='.t-F(Al-t)) , 

-~~ 

~ = A (j!) + F (A l~)) . 

PemeBHB ypaBBeHBI (4.II) BnH (4.] 
yc~OBBD A (o)-= 0 , cy•ectBYJ)! H e~BC!J 

M8!0~ pemeBHB DO~OdBOrO !BD8 Jp8BB8BI 

te/131. Pemea1e ypaB&eBBB (4.II), Bar 

B BJ1~8 
. --

A ('±'(x)) =- -
1 

1 
exp{-S5d~dy ~" (t.-~) L 

A C,J±'j s '::1:"0 

Peme&He Jp&IB8HBB (4.!2) uoaet dH!i nc 

8CBB paa~OaBf. 8KCDOB8B!Y B (4.!3) B 1 

~eny COr~&CBO BBmBM Dp&BBBBM perynspBJ 

~a~ee nerxo npoBepzt•, q!o B paM! 

aa~•• ~ m C,J 'f 1 = 1 • ~elc!BllteJJ:iBO, " ..... """"' 
""" 11n{ }\-1 d CJ~J = 2 ~)! n 5) d:~.j clyj a,./~i .. y~) n s~ 
n=o J=l ~:-. 1 
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-{-55 df. dj ~"cx-Y) Fc~)):J.(Y)} ~)(r{s ~)( J.Q')f(Y\)r • 
.,(: 0 

(4.6) 
'&CCMO!PHII WYB~HOH&.I 

~ 

, ~J = exp{-j~q-;.d~ 8"(x-Y)fdJLY.))d-(Y)} e.~p{5cit-~)±(1-) }::: 

-+-

-· {-'(~y,~uD(x-~)L. F('±"(Y))l e'~-p{-W)(oLQ<.)i'{")~ • 
:0 _) A S~1:tx) J r (4.7) 

BK~oaan y~oBnetBopset ypaBae&HD 

) = [±'c~) -5 d:J S,. (x-y) F(~J.(Y) J I,JJ, i'j 
(4.8) 

illlill YCJIOBirl811 
-+-

1 ~] = C" [ ~ J = exp {-55a"dy ~6--Y)~l(i'CY)) }1.. 
(4.9) 

CKS!i pemeHHe ypaB&eBBB (4.8) B BB~e 

,if]= C"[~J e~p{Sdx~(Y-)AA (±'~))} . 
(4.IO) 

BR (4.!0) B (4.8), DOJIY1111M 

i'(x)) = ~(x)-5 d ~ 5A (x-~) F(A,(~(Y))) • 
(4.II) 

20 

Cor.JI&CBO CBOIC!BJ (4) Hamel pery.JIRPH88~HH, MOZBO nepei!B 

K npe~e.Jiy ~~B K&~OM BB!erpane B (4.!!). Tor~& DOJIY
qaM YP8BHeaae 

A(~)='k-F(Al'±')), 
(4.!2) 

Ulrl 

~ = A ( '1:) + F (A l±')) • 

PemeBBR YPBBBeBBI (4.II) BXM (4.!2), Y~OBI8!BOPB»~e 
JCJIOBD A (o)-= 0, cy-.ec'l'BYJ)'f 1r1 e~BC!B8BBH. ~opuan:~~&e 
118!0lW peme&BR DO~OdBoro !BD8 fP8BB8BBI p&8BB!H B pado

!e/I3/. Pemeaae ypaBaeaas (4.!!), aanpa11ep, aanacaBaetcs 
B BB~e 

--
A ('±'CX)) =- -

1 
J expLJJd~dy ~" (.x-~) ~ F('f(Y))} '±'~) • 

A C,J ±' 1 0 ':¥(!.) 

(4.I3) 
Peme&Be YP88B8HBR (4.!2) MOZ8'f dH!i DOJiyqeao H8 (4.!3), 

8CJIH P88JIOZB'l'i 8KCDOH8B'l'y B (4.!3) B PR~ H nepei!B K npe
~eJiy cornacao aamaM npaBHnaM peryJIRpa8a~m. 

JaJiee Jierxo npoBeput:~~, q'l'o B pauxax aamel peryJispa

aa~HB (j m C,.J ~] = 1 • ,llelc'fBH'l'eJI:~~ao, aueeu: 
A-.oo 

"'"""'1
11

{ }1-1f 1'1 c ['±:] = 2 ~), n ss dY.j clyj ~/xi··Yj) n S~(11~)n F(±~e))(4.I4) 
1\. h:O • J=l 1::-.1 f=l 
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-·· 

EcnH BIB!~ tJBBUHOB&I~BH8 DpoHIBOABY8 B {4.!3) B 

BOCDni~IOB8!~CB JOnOBB8M B818BBCKMOrO DP8A8~~BOrO Depe

XOA8 DO 1\ j , 8!0 "8C! B KSQOM 11Jl8B8 CJIOIII MBOD!UJ. ~A(o) • 
HanpaMep, BOIMOZBO DOBBI8BK8 !8KOrO BWpaae&BB: 

~m Lm )Scir-d~ b,.,~-l:l)~!'l'--J) ~(i'cr:>)~ {-+'{1)) = ~:-511~o) Sch~ (i:i!'))~(~ l'h))=~ 
A~~ A~"" 1\L 

I l. (.-" 

nocxon~KJ o/l.{o}= 0 cor•acao {3. 7). ~c•"a Cli8AJ8t, lito 

tm CA[~J=i. 
A-<>"' 

TaKBM oCSpaaou, tYIIKIUIOBU I" B npeAelle A j _. cP 

uoaet CSst~ Dpe~ctaBneB B BB"e 

I [J)~1= lin1 I,JJ,"f]=e)(p{SdxcJ.(Y-)A(~c~))}, 
A.-oa (4.15} 

rAe A('±') RBJIRetcs pe•eaBeM ypa:saeau ( 4. !2). 

Bep&!MCR K (4.6). ICDOJI~8J8 (4.15) H :BOCDGn~80B8:B .. C~ 

Jp&BB8BB8M (4.!2), DOJIJ11BM: 

I • ~'2. l 
1..ta S = e xp {z.' SS dlld j IDlx-y) . 1 • - d 5 ~('.) ~ '±'(~J) 

· exp{i S d~ iit-J:~> + F(f,.tA),P, (al(f~('/F (f>~')))} · 

ex p { 5 clx d..(l<) A ( ':ttt-J)} l.t ~o 

= €)(p {t S)d ~ d~ ~A (X-Y) /:(X)8-±'(':J)} . 

22 

. e xr {t s d1.1r [A('±'oo. >) + F (A(i:c,;))), p~ (o)(A (':I:~~~)+ F 

= ~ xp {~ 5S dx dy :2)1\ (x-Y) 
8 2 

1.. , 
cS '±("J b '±l-1) j 

-exp {ijdx ,iy('±'v-\Ps(o)'±:'Q<J)} = L.t:_~ ,.)' , 

qfO H rpe60B8BOC~ ~OK888!~. 

HaDoMBKK e•e paa, qto Dpo:&eAe&BHe m 
!KqecKB KoppeKtBB !O~~KO :B p&MK8X teopKB 

!OMJ DpO:B8A8HH08 AOK888!8JI~Cf:BO RBJIJI8!CR 

teopeMY 8KBHB8JI8B!HOC!H :B teOpHH B08MJ.81 

§ 5. 0po6lleMa CHR!KR perJJI8pK88UBH 

noctpoeaae xoaequol • y&Htapuol S -1 

Dp06JI8M8 CHRTKR peryn&pB88UHK B PRAY teo: 

RBIR&tcs a&Aaqel, xotopas n•m~ xoc:seuuo ' 

8K:BH:B8Jl8H!BOC!He Do CJ.8C!BY (cu./7/},DO, 

sol S-uatp•uw Do aeDoJiauouuan~aouy un• 

pyeuouy JIBrp&HaHBBY B88BKOAelctBHR tpe6y 

AODOnBHteJI~HBX DOC!JX8!0B MS!eKS!HqecKOr 

B aactoa•ee :speus 38A8118 taxtzqecKB to 
maHK o6p&30K: K8K H8DO~HBOMB8X~HOKJ~H 0 

KHPJ8KOKJ JISrp&KKBBBJ :B88BM0~81CtBHR DOC 

:BetC!BHe KOH811BJI) $ -KB!PHuY, JJlOBJ18!BOP 

!Jli8!8K 8KCHOK8!HKB Eoronm6o:sa H mzpKO:B8 
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BB B8R~~ tJB~BOB&X~BHe npOBIBO~HWe B (4.!3) B 

CDOR~30B8~~CR JCBOBB8M B888BBCBMOrO Dpe~e~~BOrO Depe

~8 Do A j, a!ro ~~c~ B ua..ou lineae cy10111 uaou~u:. SA(o). 

Dpauep, Boauo•ao noRBieBBe taxoro BWpa•eaaa: 

m L~1) Sci~ d~ ~A ('1;-Y)~()l·~) ~ ~lr0) ~ {+'(1))::: ~t11 b"(o) S d )l~ (~(y;J)~ (i! L~))~~ 
A 

I L A -i"- 2 
~ ~~ L 

cxo~~KJ ~f\(o }::. 0 cor~acao (3. 7). O!CJ».l& c.Jie~ef, lifO 

~m CA[~J=i. 
A-~ 

Taxau o6paaou, tJBKQBoaa.IA B npele.Jie 

~•e~ 611f~ Dpe~c~a:uea B BB.le 

A.~oo 
J 

[ct>'f)= lin1 IJot,'f]=e)(p{Sdxi1.(Y-)A(~(){))}, 
A~oo (4.!5) 

.e A('±')RBJIRe~cR pe•eaxeu ypaB&eau (4.!2). 

Bep&~MCR K (4.6). HCDOJI~8JB (4.!5) B BOCDGI~80B8B .. C~ 

BH8BH8M (4.!2), DOJ171IBM: 

S'= exp{.
2
' S)d;d~2Vx-y) ~., 

0 
. ~ · 

b ~("-) '±'(iJ) 

· exp {iS dx ii Ct-~) t F (fJ-c;i.),Ps (a)(fo.c>.tF ([J.£,_)))} · 

ex p { 5 dx "-lx) A ( ':!::()' J) } I.H 

e ~p {~ ss dId~ .:l)A (x-y) /~)0 c±'(~)} • 

22 

._e xr {Is d·l( lr [A('±'ll'·)) + F (A(±<9))' p~ (d)(A ('f !X')+ F (A\..~\.'~)))] J = 

=~xp{~~Jdxdy2>1\(X-Y) b
2 

}' 
~'+'I)( I~ '-¥1'-l} 

-exp {ijdx ,£r('1\Y-))Ps(o)'±:'lx)J} = L.C~ ,.)' , 

lifO B rpeOOBaJIOC~ ~OK888f~. 

HaDouaxu e•e paa, lifo npoBe~e&BIIe BIIKJI&~KB uateua

~aqecKB KOppeKfBII !O~~KO B p&MKIX !80PKB B08MJ.8HBI. Doa

!OMY DPOB8l8HH08 ~OK888f8JI~C!BO BBDR8!CR lOK888!8JI~CfBOM 

teopeUII 8KBBB8JI8H!BOC!B B f80PBB B08Myme&HI. 

§ 5. Dpo0JI8M8 CHR!BR perYJIRpH88QBH 

noctpoe&Be KOB811HOI B YBH!8PBOI S-uatpB~, t.e. 

Dp06JI8M8 CBR!rBR peryJIRPB88~BH B pR~ teopBB B03MJ.8HHI, 

RBJIR8!CR 88~8llel, KO!Op&R JIBm~ KOCE8HBO CBR88H8 C teopeuol 

8KBBI8J18H!BOC!Be Do CJ.8C!BY (cu./7/),nOCfpoe&Be KOHeq

BOI ~-M&!pB~ DO H8DOJIBBOMB8X~BOUY Bnl aenepeaopua

PJ8MOMJ .narpaa&Haay BB&Buo~elc!BIR ~pe6yet npBBJielleBHR 

~ODOJIHB!8JI~HIIX DOC!JJI8!0B M8f8M8THqecKOrO X8p8Ktepa. 

B HIC!OR.ee BP8MR 88l8ll8 tiK!Bli8CKB topMJJIHpye!CR CJI8~

m.-M o6paaou: KBK H8DO~HHOMH8JI~BOMJ~H npoC!O B8Depeaop

MBPJ8MOMJ JIBrp&&aB8BJ B88BMO~eiC!IBR DOC!8BB!~ B COO!

Be!CfBB8 KOHellaym S-uatpH~, JlOBJietBopsm.,m Bceu noc

~yJiatau 8KCBOM8!BKB EoroJim00B8 B mapKOBB. 
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-' ... · 

Tpe6oBBBHe teopeuw &KBHBaneBTBOCTH oauaqaet, qto 

Koaeqoe S-uaTpHllH, noctpoeaoe no ABJU .tarpaBDa&au 

B88IUIO)l8ICTBHH, .1._T H ~~ , KOTOpHe CBJI88BII )lpyr C ,lpyrou 

JIOK&nbBHU npeo6p&80BBBB8U, ,lOJIKBH OOBD8~8Tb. B BBCTOH-

mee Bpeus e•e TPY~Bo ~&Tb nonaym xapaKtepacTHKY Huem .. ucs 

M8TO)l8U B KBBBTOBOI TeOpHH C B8DO.IHHOMH&nbHHUH ~arp&BKB-

8B8UH {cu./7/), Be06XO,lHKH ,l8JlbB8ImH8 HCC.I8~0B8HHH. 
H8UH DOK888HO, QTO teopeua SKBHB&neBTBOCTH 08B&qaeT 

paBeBCTBO perynspHaoB&BHHX onpe,leJieBBHK o6paaou S -uaTp~. 
)lpyrHUH CJIOB8UH, narp&HKHBBH B88HUO)l8ICTBHH, CBft88BBII8 

JIOK8JlbBHUH npeo6p830BBHHHUH, DpHBO,lftT K H&6opy O,lHHX H 

tex •e ,lHarpauu ~eiBUaaa B PRAY teopaa Boauy~eaal. 

TiosTouy , KBK aau K&KetcH, npa nocTpoeaaa Koaequol 

S -UB!PBQH CJI8,U8'f lrlCXO,lHTb H3 11 BBH6onee DpOCTOro" 

narpaBZaaaa Baaauo~elcTBHH. CnoBa "aaK6oJiee npoctol" nar

paBKHaB ~OJIKBH DORHUBTbCB B B8KO!OPOM 8~BBBOM CMHC.I8. 

B 8!011 nyBKT8 ~KTBqecKH BBO,lH!CB BOBYI ~HSHqecKBI DOC

!YJIBT. 

TipaBe~eu npauep. Boa~oaao, qTo cnoaawl narpaHKirlBB 

B3BHIIO,l8ICTBirlft Lr. ( 'i! > p ( cJ) '::E) B8KOTOPHM JIOKBJibBWI npeo6pa-

80B8Hirl811 uo•et 6HTb cBe,leB K o6yquouy nepeaopuapyeuouy 
_/ I I 4 jJ ii .J)3 

B88IIU0~8ICIBD THD8 ~:I= n '£ IIJIII d.,_ I = 9 I • 

Hcuo, qto npa~n nepeaopuapyeuocta B ABBBOM cnyqae 

BH~8.1ft8! 8,lHBC!B8BHHII o6p880M JI&rp&RKBBB B88HM0~8ICTBHB, 

• aau H&Bectuo, BBK ctpoB!b Koaeqaym S-uatpaQy. 
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l(pyrol npauep. nyc!b i
1 

(f,Ps(c1H) 

BOAHHe ae B&me B!oporo nopH~Ka, t.e. S= 

p&BKIIBH MOK8T 6H!b 88DBC8B B BB)l8 

{_ ( ± ) ~ c a) ±) = 1· H ( ± ) c·ti t ~ H i + l-( 
I 

rAe 1--J (z) 11 GCr)-paiUtOHanbHYe <PYHKIUIH c1 

TB ':£ • 9neueB!8PBHIIH npeo6p&80B8HJIJ!IIi 

DHC8Tb B BB)l8 

j_r ( ±., ~ (!})'£) = ~ (o-m 2
) F(f) + 

+ tF(±)(o-n1 2) F('±.) + Gj_ l1) • 

S)lecb G~ ('1:) = G (f)+ m 2. ( '£ f(£) + i fa( 

~BICUM f ('£) onpe,leJIH8!Cft B3 yp&BH8HI 

H (±) = 2 F '(f) + ~ '(i) 12 

H PBBHB L{ 

F (U) =Sci t 01+H(t) -1) . 
\) . 

Tipe~CT8U8BB8 J.. ( £ P. ld)f) B BH,l8 (5.2) 
I I 2 . 

opaay BBI!H T8K08 JIOK8JibB08 npeo6p&80B81 

~ = £ + F(£) , 'f = ':t + f (-t) , 

KOTopoe DPBBOAJI! K .l&rp&KIHBHY B88HIIO,l8J 

Be 88BHCBT 0! DPOH8BO,lHKX 

[
1 

(£ > P/d)£) __... i ~('¥) = 

= GC±+fl'i:))-m 2 [±{(j:},. f\~)1 
25 



Tpe6oB&BHe Teopeuw aK~H~aneaTBOCTH oaaaqaet, qto 

awe S -uaTPHIULI, nocTpoeaoe no A~YM .tarpaauaaau 

oAelcT~HR, .i.r H ~~ , Kotopwe CMBBBii APYr c Apyrou 

LHWU npeo6p880~8KI811, AOnZBW OO~DBAB!L. B B8CTOR

peiiR e•e TPYABO ABTL nO.IBy.D xap&KT8PHCTHKY Hllem~UCft 

au ~ K~BBTO~OI TeOpHH C aenonHHOIIHB.ILBHIIH .l&rpaa.a-

(cu.f?/), aeo6XOAHMH A8nLB8ImHe HCCR8AOB8BHR. 

HauH noKaaaao, qto Teopeua aKBK~aneutaocTH oaaaqaet 

cT~o perynspHaoBBBHUX onpeneneaBWI o6paaou S -uaTpn, 

IIH cnOB&UH, narpaHZMBHH BSSHIIOABICT~HH, C~R88HBii8 

LBHIIH npeo6p880~8HHRIIH, npHBOART K HS6opy OAHHX H 

e AH&rpauu ~eluuaaa ~ PRAY teopaa ~oauy~eaal. 

ITOBTOIIY , KSR 8811 K8Z8TCH, npH UOCTpOeHHH KOHequol 

IIBTPHJ.lH cnenyeT BCXOAM!L as "aaa6onee npoc'!'oro" 

HZHBB8 ~88HMOA8IC!~HR. CROBB 0 HBH6onee npOCTOI" nar

BH AOnZBH DOHHIISTLCR ~ H8KOfOPOII 88A8BBOII CIIHC.18. 

II nyHK1'8 ~K!HqecKH BBOAHTCR BO~HI taaaqecKHI DOC-

• 
ITpa~eAell npKuep. Boauozuo, qro cnozawl narpaHaHaa 

OAelct~HR Lr. ('£> P(o)~) aexotopwu noK&JILHWI npeo6pa

Heu uoaeT 6HTL c~eAeB K o6~aouy nepeaopuapyeuouy 

OAelci~D runs L;= h 'il 4 a.na 1; = 9P3 
• 

q!O DPBBI.lBD nepeaopiiHPJ8110C!H B ABBBOII CJiyqae 

fl8'1' 8)tHBC!~8BBHII o6p88011 narp&BZBSB B88HIIO)t8IC!~BB, 

ua~ectao, xax ctpoBfL xoaeqay.D S-uatpKQY. 
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llpyrol npauep. nycTL :/..I ( i) Ps (c))±) COA8PZB! npous-

BOABH8 Be BWme ~Toporo nopRAK&, T.e. S= 2 

p&BZBSB IIOZ8T 6B!L 88UHCSB ~ ~AS 

{_ (± 
1 
~(a)±)=~· H(± I c·ti ± ~ .. i + l-(±) , 

I 

• Stof nar-

(5 .I) 

rAe f-i (z) 11 G (i) -paiUIOHaJILHiie <PYHKIUIK csoero apryYeH-

Ta Z • 9neueBf8PIIIIIIH npeo6p&80~8HJUIIIH ( 5. I) IIOZBO nepe

nBC8!L ll BKA8 

{I ( ± > ~ ({})~) = ~ (o-m 2
) F(±) + 

+ tF(f)(o-n·l 2) F(~) + Gj_ (1) • (5 .2) 

3A8CL G-1.('4:) = G ( ±) + 1112 ( f f(£) +iF'(£) J . 
~HKI.lBR f ('£) onpene.naetcs aa ypaBueuas 

H ('f) = 2 F 1( f ) + ~ 1(-1) 12 

H P8BB8 L{ 

F ( u) = Sci t 01+ H tt) - 1) · 
~ . . 

Bpe)tCf8:BJ18BB8 ,[I(£ 1 ~ld)f) B BB)t8 (5.2) U08BOnReT 8811 

opaay BBI!B f8K08 JIOK8JILB08 npeo6p&80B8BB8 

~ :::£~F(£), 'f::'±'+{(-t)' 

KO!Opoe npHBOABf K JI&rp&KIISBJ B881110A8IC!BKS, KO'l'OPBI 

Be 88~HCB! Of npOI8BOlBKX 

1_
1 
(-e)Pz<o)~)~ _.(~('1:) = 

= G(±+i'l-i:))-m 2 [±f(:)i- f 2(±:)] • 
{5.3) 
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B ~8BHOK C~yqae "npOC!0!811 ~arpaBKB8B8 (5.3) COC!OB! 

E !OM, qto OB Be 38EHCH! 0! npOBSBO~BMX B K B8Uf 

MOKBO npBK8BR!~ !8 aRB BBK8 M8!0lW ( CM./7/). 

Eo~ee c~oaawe ~arpaBKR8BH E38BM0~8IC!BKR BOBBB-

KBD! B teopBB KBP8B~HWX CBMKetpBI B B KB8B!OBOI teopHB 

rp&BH!8~BOBHOrO DO~H. HsyqeBH» B!IX !80PBI DOCBH.eB 

6on~mol ~·Kn pa6ot A. ca~aua c cotpy~BIK8MB/I4/. HeCMO!PH 

aa HaBectHHe ycnexa,aty pa6oty e•e ae~~aa cq•tat~ saBep

meHHol. 

B 38Knmqe&He ctopuy~HpyeM, KBK MY DOBBM88M DPO~e~py 

noctpoeBHH Kouequol ~ -uatpH~ B c~yqae ~octaToqao 

cnoaBHX ueno~MBOMH&BiBHX • aenepeaopuBpyeKWX ~arpaaaza

BOB B88BMO~elc!BHH. YCBOBHO 8TY npo~e~py MO&BO paa~eBB!i 

88 cne)U'IJJIIH8 8!8DH. (!). 38~88 B8KOTOPHI ~arpaDH&B, ODB

CHEBD .. I p&CCM8!PBB88MYD taaaqeCKJD CBC!eMy ~=~o 1 ~z 
(2)oP8CCM8!PHB8D!CH BC8B08MO&BH8 ~OKB~~HHe npeo6p880B8BBB 

D0~8BHX nepeMeBBHX, DPHBOA8 .. 8 K B&6opy narpaB&HBBOB 

Baaauo~elctBM /I (F) , r~e F - tYBKIUIR, onpe.-ellu•aa 

BOK8~~B08 npeo6p&80B8BH8, 

(3) B pauKax aamel perynapaaa~B 

'U£j S= L£j SF .lVIB B6HX F . 
(4) Heo6xo.-BMO yKaaat~ BeKotopHI ~~(Fa) c aa~aBHWK Fo 
KO!OpHI R:BJIR8!CR "B&H60~ee npoCtHM" B B8KO!OPOM 88 .. 8BBOM 

CMHC~e. B 8TOM DYBK!8 BBOlH!CR BOBHI tHaBqecKBI DOC!JB8! 
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t 

(5), Do j_I (i=J C!pOB!Cfl peryupH80B8BBBB 

II BBOla!CR B8KO!Opal M8!0.. CBR!BB perynapBl 

08B&q&8! BB8 .. 8BB8 BOBOrO K8!8M8!~80KOrO DC 

(6) Heo6xoXBMa npoBepKa, aacKOlliKO non~eBJ 

8 - M8!PB~8 Y.:zlO:Bli8'1'BOpBet BCBM BKCIIOMBM J 

nou. 

B aaxmDqe&Be 8B!OPH BHPIZBD! 6Jlaro~pl 

Ane6actpoBy, O.A. UorBJieBCKOMJ, B.H. OraeBt 

mBBp~ 88 DOJI888B8 06cf.Kl8BBR. 

Jla;epatm 

I. J.a. R. Chisho1n. Buo1.PhT•• 26, 469, 
2. s. ltallle:tuohi, L. O'Raifeartaigh, A. Sa 

Huo1.PhTa,. 28, 529, 1961. 

3. M.A. Epaya, n.A. EBnameB. TUt,6, 318,1 

4. H. B. Dony6apBBOB. JipenpBBt OHHH, P2-526' 

5. A.Sa1am, J. Strathdee. PhTs.ReT. 2D,Ho 
2869, 197o. 

6. B.w. Keok, J.G. T~1or, J.PbTs~: GeD 
4, 291, 1971. 

7 • G. V • E:tiaOT, Pre print CERII-GeneTa, T:S.. 
A. Sa1aa, ICTP Trieste prepriDt IC/7o/ 

M.K. Bo~KOB. sqAH,toM. 2, BMD. I, ctp. 

8. II. Ostrograds)Q', llemoires de L' Aoadelli 
Sciences, T.6, o. )85 185o, St.Petersb 

(Cu. T&Kae !.C. Do~aK. BapB&~HOBHHe D~ 

taauatraa, !960, M.). 
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B ,n&BHOil Cllyqae "npOCTOT&" JI&rp&DH8B8 (5.3) COCTOHT 

B TOll, q'fo OR Be 38BHCHT OT DPOH8BO,llBWX H K B8yY 

llO.BO npHil8RRT~ T8 HJIH HBY8 ll8TO,ll» ( Cll./?/). 

Eonee CJIOXBW8 JI&rp8DH8BH B88Hil0~8IO!BBH B08BH

K8DT B teopHH KHP8JI~BWX CBilll8!pBI H B KB8BTOBOI T80PHB 

rp8BHT8~HOBHOrO DOJ!He Hayq8BHD B!MX !80PBI DOCBH.8B 

6on~mol ~HKJI paOoT A. Cana11a o_coTpy~BBKBMB/I4/. HecMOTpa 

88 H8B8CTHW8 yoneXB,8TJ paOoty e•e B8~~8H cqHT8T~ 88Bep

meHBOit. 

B 38KJimqe&He C~PilYliHpyeu, K8K llW DOBIIl881l npo~eXJpy 

DOCTP08BHH KO&eqaol ~ -ll8!pKQU B CJiyq8e ~0CT8TOqBO 

cnozBHX B8DOXHBOilH8JILBWX I BenepeaopMIPJ81lKX X8rp8HKB8-

BOB B88HMO,ll8IC!BHH. YCliOBHO 8!J Dp0~8lfpy llOZBO P88~8JIB!~ 

HB CJI8.JU'I)JitH8 8!8DW. (I). 38~88 H8KO!OpHI ll8rp&UK8B, ODH

CHB8m_.lt P8CCil8fPIB88Mym ~H8BqecKym CHC!81l1 ~=~o+~I 

(2)oP&CCil8!PHBBmTCH BC8B08MOZBH8 JIOK8JI~HH8 npeo0p880B8BHS 

DOJI8BHX nepeMeBBHX, DPHBO~ .. e K B80opy narp8DI8BOB 

BB8HMo,nelc!BHB ix (F) , r~e F - ~YB~HH, onpeJteliJU)•8H 

noxan~aoe npeoOp8SOB&BHe. 

(3) B pauKax aamel peryJIHpaaa~a 

UJjS=~SF 
,llliJI UOHX F . 

( 4) HeoOXO,li;HilO JK888U B8KO!OpHI 1-. (Fa) c 88,11;8HBHM Fo 
KO!OpHit HBJIH8!CH "B&H00JI88 npOC!WII" B B8KO!OpOU 88~8BBOil 

CllHCJie. B 8!011 DJBK!e BBO,llHfCJI BOBHI ~HaHqecKHI DOC!JJI8f 
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(5), fio j_I (f:J CTPOH!CJI peryJIJipHBOB8BB8B U.S s Fo 

• BBOalrca aexoropsl uero,11; CBHTBB peryliBpaaaQHa. 9To 

0818,88! BB8~8BI8 BOBOro ll8T81l8T~8CKOro DOC!Jll8!8. 

(6) HeoOXO,li;Bila npoBepKa, B&CKOli~KO DOJif'8BB8B KOB8,B8ft 

8 - ll8TPH~8 Y.J;OBli8TBOpBeT BC81l 8KCBOil81l D8H!OBOI !80pBB 

nou. 

B 88KJIDqeaae 8BTOPH BBP&&BD! dlaro,ll;&paoct~ B.A. 
AneOaorpoBy, O.A. UorB.118BCKOMy, B.H. OraeBeQKOMJ • A.C. 

IDBBp~ 88 DOJI888Be 00c~8BBJI. 

RB;ep&!l28 

I. J.a. R. Chisho1n. Buc1.PhTs. 26, 
2. s. Kallle:tuobi, L. O'Rai.feartaigh, 

Buo1.P.bTs,. 28, '291 1961 • 

469, 1961 '! 

A. SaJ.aa, 

3. M.A. Ep&JB, D.A. EBnameB. TMt,6, 3IB,I97I. 

4. H.B. UonyOapaao~ ITpenpBBT OHHH,P2-5266,I970. 
5. A.Salam, J. Strathdee. P.bTs.Rwr. 2D,Bo.12, 

2869, 197o. 

6. B.w. Keok, J.G. T~1or, J.fhTs~: Gen.PbTs. 
4, 291, 1971. 

7. G.V. E:tiaOT, Preprint CER»-GeDeTa, T~o87, 1969. 
A. Salam, ICTP Trieste preprint IC/7o/7~ 

U.K. BOliKOB. 9qAR,toll. 2, BMD. I, ctp. 33, I97I. 
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Y CJIOBMJI 06MeH8 

l1J)enpHHTbi H coo6weHHH OHHH paccbmaiOTCSI 6e 
HMHOro 06MeHa,yHHBepcHTeTaM, HHCTHTyTaM, na6o~ 
H8Y'lHbiM rpynnaM H OT.ll9J1bHhiM Y'i9Hb!M 6onee 50 

nony'laTenSIM H3,llaHHlt OHHH npe,llOCTaBJISI9TCH E 

BBHTb HHHUH8THBy B 6ecnnaTHOlt fiOCbiJIKe ny6nHK8U 

06MeHa fiPHHHM8lOTCSI H8Y'iHh19 KHHrH, :>KypH8J1hl, IT) 
ny6nHK8UHH ITO TeMSTHKe 01:1.fll:1, 

EaHHCTBeHHhilt BH.ll ny6nHKauHlt, KDTOpbilt HaM 1 

aTO penpHHThl ( OTTHCKH CTaTelt , y:>Ke ony6JIHKOB8HHhl 

.1::1 pSI,ll9 CJIY'i89B Mbl C8MH 06pamaeMCH K Hay'IH 
6onee KpynHhiM nony'iaTeJIHM HSlllHX H3,ll8HHR - C ITf 
CJISTb HaM KaKH9-JIH60 KHHrH HJIH BhlfiHCSTb .llJISI Hall 

:>~<ypH8J1hl 1 H3.ll810liiH9CH B HX CTpaHax, 

0T,QeJibHhle 38Dp0Chl 

HanaTen&cKnlt oTnen e:>~<eronHo BhmonHHeT oKono 

cos aa BhiChiJIKY HaaaHRlt OHHH. B TaKHX aanpoca 

YK83biB8Tb HH,lleKC aanpaWHB89MOrO H3,ll8HHSI, 

A.Qpeca 

nHc&Ma no seeM sonpocaM o6MeHa ny6nHKaUHSI~ 

oTaen&Hbie HaaaHHH cneayeT HanpaanHTb no aapecy: 

MocKBa, 

Tn8BHbiJI l10"1T8MT1 11/H 7/ 
HaaaTenbcKHil oTaen 

06b6QHH6HHOro HHCTHTyT8 

naepHbiX HccneaosaHHit, 

Aapec anH nocbliiKH acex ny6nRK8URlt B nopH.llK 

6ecnnaTHolt noanHcKH Ha Hay'l:Hhie :>~<ypaanhi! 

MocKB81 

Tn8BHbiJI 110"1T8MT1 11/H 7 
Hayqno-TeXHH"leCKBH 6H6n 

06beQHH6HHOrO HHCTHTyT8 

HaepHbiX HCCJ16QOB8HHJI, 


