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I. BBe,lleHHe 

TeopeTKqeCK~ aHanHa MexaHH3MOE EaaaMo~eHcTERR, npHEo~max 

K MHOX8CTE8HHO~ reHepaUHH ~aCT~, OITHpaeTCR Ha aKcnepHMeHTaHhHHe 

~aHHHe, no~eHHHe E noc~e~He ro~. Cpe~ HMX oco6eHHO E~ 11 

HaM6onee ~OCTYITHH H3MepeHHD E 8KCnepHMeHT8 TaKMe HHTerpanblllie 

xapaKTepMCTKKH E3aHMO~eACTEHH,KaR ¢yHK~ pacnpe~eneHKR no MHD

JK8CTEeHHOCTH p'h (5.)-: D..,C%j)( 1().., (I".) - napUHaHbHOe, 

a s~..JI (!.) - Heynpyroe Ce~eHHH) H ee MOMeHThl. I!o <lJopMe pacnpe

~e~eHHH H 3aEHCHMOCTH MOM8HTOE OT Cpe~eH MHOJK8CTE8HHOCTH (anH 

aHeprHM) MOJKHO c~e~Tb onpe~e~eHHhle 3aKnDqeHRR OTHOCHTenhHO ~H

HaMHKH E3aHMO~eACTEHH. 

~3EeCTHO, HarrpHMep, ~TO pacnpe~eneHHe no MHOX8CTE8HHOCTH 

HE~8TCH nyaCCOHOECKHM, ec~ qacT~ HCnyCK~TCR He3aEHCI1MHM 

o6paaoM (KorepeHTHoe po~eHHe). B aTOM c~ae ETopoM 11 nocne~

KlllHe MOMeHThl pacnpe~e~eHHH no MHOllt8CTE8HHOCTH paEHhl HynD. 

Ec~ aKcnepHMeHTanbHhle pacnpe~eneHHH no MHOJKecTPeHHOCTH He 

CMbHO OTJIHqaiJTCH OT nyaCCOHOECKOrO (qTQ H Ha6JIIl~aeTCH Ha caMOM 

,l(eJie), TO 3TO OTKJIOHeHHe Y.I!OdHO 113Mepi!Tb KOppeJii!UHOHHhiMY. napaMeT

paMH. KoppeJiiiUHOHHhle napaMeTphlfK(S)onpe,lleJiiiDTCil qepe3 HHTerpaJihl 

OT COOTBeTCTBYDmHX HHKJID3HBHhiX pacnpe,lleJieHHA HJIH ~e qepe3 MOMeHThl 

pacnpe,lleJieHHil no ~HOXeCTBeHHOCTH 

(I) 
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BeJIR'rnHa H 3H8K BTOpOrO, Tpenero R Bl:lC!liHX }tOppeJIR:nlfOHHI:lX 

napaMeTpOB onpe~enRDT ~e~OpM~MD M C~BHr ~eHCTBHTeRbHOrO paCTipe

~eneHHR TIO MHO~eCTBeHHOCTH (OTHOCHTenbHO nyaCCOHOBCKOrO) H OTpaxaDT 

cy~eCTBOBaHHe CBR3aHH~ KOYTIReKCOB, pacn~aDmHXCR Ha BTOpH4HI:le 

~acTHUH. ]erKo :e~erh,4TO orp:~~uarenbHI:le 3Ha4eHHR :eroporo KoppenR

UHOHHoro napa.MeTpa xapaKTepH3YIJT atW>eKTI:l napHoro npRTUeH.IDI 

cpe~ HcrrycKaeMHX ~aCTHU H :eenyT K c~THD pe3yHhTHpymmero pacnpe~e

neHHR no MHO~eCTBeHHOCTH,OdpaTHI:lH 3~eKT HadHD~aeTCR ~RR nOHO~H

renhHI:lX 3Ha4eHHH~~(~. AHanorH4HHM odpa3oM orp:~~narenhHI:le 3Ha4eHHR 

rpeThero KoppeJIR:UROHHoro napa.MeTpa yKa31:lBaDT Ha c~BHr pacnpe,nene

HHR no MHOXeCTBeHHOCTH BnpaBO (OTHOCHTeRhHO nyaCCOHOBCKoro) H,HaO

dopor, ~RR TIORO~HTenhHI:lX 3Ha4eHHH - BReBO, C ~H3H4eCKOH T04KH 3peHHR 

OT~HI:le OT HYJIR: 3Ha~eH.IDI J ~ l S.) o6yCHOBHeHI:l cymeCTBOBa.HHeM 

atMJeKTOB CBR3H MC~ TpeMR Ha6~aeMI:lMH ~aCTKUBMR, 

TaKHM o6pa3oM, KHTerpaHLHI:le xapaKTepHCTHKH Heynpyroro :esa

HMO~eHcTB.IDI- ~KUHR pacnpe~eHeHHR ITO MHOEeCTBeHHOCTH H KOppeJIR:

UHOHHI:le rrapaMeTpl:l- XOTR H He MOryT ~aTb ~eTM:bHOro OIIHCa.HM 

TipOCTpa.HCTBeHHO-:epeMeHHOH 3BO~ npouecca, HO II03BOJIR:DT, B 

npKHUPine, Bl:l~CHHTh MCX8.HH3M reHepaUHR ~aCTHU (He3aBHCHMOe o6pa-

30Ba.HHe ~aCTBJJ;j HCrryCita.HUe ~aCTHU napaMR, TpOHKBMH H 'I.',.Jl,; ~:11-

~paKUHOHHI:lH MexaHH3M H3nyqeH.IDI RHH KOM6HHBUHH HeCKO~hRHX Mexa

HH3MOB), 

Tionl:lTKH ¢eHOMeHO~OrH~eCROrO onHCaH.IDI H86~~eMI:lX pacnpe~e~e

HHH no MHOEeCTEeHHOCTH npe~pKHHManHCb ~BHO, Hx MOXHO paa~e

~Th Ha ~e rpyrrnl:l. K O~OH H3 HHX CHenyeT OTHeCTH pa60TI:l /I/, 

:e KOTOpl:lX ::mcnepi!MeHT8.JihHI:le pacnpe~e.neH.IDI WHTHPYIJTM HSHnyqliiHY 

o6pa30M, HO CB060~M rrapaMCTpaM He TipH~aeTCR KaKOrO-RHdO ~H-

3H4eCKOrO CMI:lCna. B pa6orax ~pyroro Hanpa:eHeHHR 121 pacnpe~e~eH.IDI 

4 

no MHOEeCTBeHHOCTH CHCnJDT H3 npHHRTOrO B MO~eHH MeXBHH3Ma reHe

pauHH H OT~T 061:l~HO ~Wh 0~ cymecTBCHHYID CTOPOHY B3aHMD

~eHCTBHR. B aToM cnyqae xopowo ¢:11THpyDTM ~HI:le ~ onpe~eHeH

Horo RHacca HeyrrpyrHX C061:lTKH, HO He ~ :ecex MHOEeCTEeHHI:lX 

npouecco:e. BHXO~ H3 cos~a:eweHM CHTYauHH cHenyeT HcKaTh :e nocTpo

CHHH TaKOrO ITO~O~a, KOTOpl:lH C e,llHHOH TO~KH 3pCHHR pacCMaTpH:ea

eT :ece B03MOEHHe B3aHMO~eHCTBHR, npHEO~He K MHO~CCTBeHHOH re

Hepai1,HH ~acTHU. 

CymecT:eyeT ~:ee :eosMOXHOCTH e~HI:lM o6paaoM rrony~HTh KHTer~h-

HI:le xapaKTepHCTHKH B3aHMO~eHCTBRR. 

I. BepoRTHOCTHoe paccMoTpeHHe. Heynpyroe :eaaHMo~elicT:eHe -

cnyqaHHI:lH :eeT:e~M npouecc 131. 
2. KHacrepHoe pas~o~eHHe :e tS -MaTp~HoH ¢opMYHHpo:eKe 

KBa.HTOBOH TeOpHH nOM / 4/. 

IT. TipH6naxeHHe c~~aHHI:lX npouecco:e 8Aff MHo~ecT:eeHHoli reHepall!H 

~aCTHU 

0T~~e OT CTapOR CT8THCTH~CCKOH TeOpHH ~lliO~CCTBCHHOH reHe

pauHH aaK~~aeTM :e TOM, ~To a~ech HeT npe~no~o&eHIDI o6 ycTa.Ho:e

~eHHH CTaTHCT~CCROr? paBHOBCCHR B 06~eMe B38HMO~CHCTBHR B 061:l~

HOM rrpOCTpa.HCTBe. 

OcHo:eHoe npe~o~o&eHHe :e npH6~eHHH cny~aHHI:lX npouecco:e 

CO~epEHTM B ~e~eM yTEe~eHHH: MHOE6CTB6HH8R reHCP8UHH 

MOE6T 61:lTh npe~CTaB~eHa RaK B6TERmHHCR npouecc, B KOTOpOM cny

~aHHI:lM o6pasoM npoHcXo,IVIT 6o~ee "aHeMeHTapHI:le" npoueccl:l o6paso

Ea.H.IDI qacT~ ~ KH~crepa. TepMHH "aHeMeHTapHI:le" rrpoueccl:l -

CHHOHHM MeXBHH3Ma reHepaUHH (noaTOMY nOHRTHe BCIIOMOraTeHhHOe). 

0HO nonyqaeT fPH3~eceyi> pe~aaiJ;HID TOHhKO TOr~, KOr~a ~pOHI:l 
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paCCMtiTpY.EaiOTC$1 KaR CJIOll!HNe 06'b8KTil (HallpHMep, •B rrapTOHHO! MO

,neJrn). Tor,na "3JieMeHTapHilM" CTaHOEHTCSI B3aHMO,Ue~CTBHe COCTaBJISl

IOUlHX a,UpOHOE. 

llpe,UITOJIOEHM, HarrpHMep, MeX8HH3M He3aEHCHMOrO o6pa30EaHHSI 

a.npoHoE. B aTOM c~ae ypaEHeHHe KonuoropoBa, KOTopoe 

CESI3HEaeT EepOSITHOCTH o6pa30EaHHSI ~ CRaMpHNX ~aCTHU B 

O,UHOM8pHOM TipOC'l'paHCTBe ~ (~) , XOpOWO H3BeCTHO: 
~ 

d~ :~)-:: - 3 [ R. (Y-) 
d.l< 

p (,.)l 
h-! (2) 

r.ne s - ROHCTaHTa "aJieMeHTapHoro" EaaHMO.IJ;e~CTBHSI. 

HaliaJibHOe YCJIOBHe O'leBH,UHO ; r 0 ' 

R,cv;=o)-=li, 
1'\~0; 

h = 0. 

npeo6pa30BaHHeM ]annaca YpaBHeHHe (2) JierRo pewaeTCSI 

p,__-= -SvoQ-px P .... c") ol" , JIH60 BBe,UeHHeM rrpOH3BO~eti 
0 

WHKUHH ..;;,tl 

z~ R r") 
1'\ ' 

Q c~Jx') == 2_ 
k=o 

r.ne ~ - npoH3BOJil>IWi1 rra'(:aMeTp. 

YpaBHeHHe ~ npoHaBo~meA WHKUHH HMeeT BD.n 

0 Q (l,")-= 8 ( 2-i) Q ( Z, x) 
ox 

(3) 

(4) 

H MOJt8T 6HTb rrpHBe,UeHO R 061lRHOBeHHOMY ,IJ,UcppepeHIUiaJILHOMY ypaJ!He-

ot )< -= S c~-1] Q 
c{Q 

Hlf!O 
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peweHHe KO'l'Oporo 

c (2: /'~-) ·= £3 (.c:-:1.) X ( 5) 

B peweHHe (5) BHeceM WH3~ecKoe ycJIOEHe: 6y,neM c~HTaTb ~HcJio 

o6pa30EaHHilX ~aCTHU Ha EllXO,Ue H3 06JiaC'l'H E3aHMO,UeMCTEHSI, T.e. 

Ha rJ1Y6HHe 'j.. = t- . Tor.na G {2:.~ x=() = -e !1 12 
(.2_ -:t_). 

]erKO EH,UeTb, ~TO TIOJIY~8HHOe peweHHe Y.UOBJI8TEOpHeT ycJIOEHIO HOpMH-

pOBRH 2- p -=: 1 1- Q.. Q ( 2 = i) =- j_ 
" "' . 

0TCD,Ua,no H3B8CTHHM TipaBHJiaM,~~eeM 

1 cf,Q 
I) __ - .. \ 
\ ...... ..._ - n ~ cA l:. 2: = o 

e-g~c f1!)_>1.-

rl' 
(6) 

Pacnpe,neJieHHe (6) co,nepa>~T O,UHH H83aEHCHMilH napaMeTp, ROTOpllH 

MO:I:eT 6H'l'b BHpalt8H -qepe3 cpe,UHXJIO MHOlK8CTEeHHOCTb < n > :: !}(::_ , T.e. 

·- <n > VL R =' e <"'> 
\.. vt~ 

(7) 

Pe3y .nh'l'aT o~eEH.IJ;HH~ - pacnpe.neJieHHe llyaccoHa .nM He3aE;;cHMoro 

o6pa30EaHHSI 'laCTHU. 

ECJIH Tenepb, KaK o6H'lHO a To .nenaeTCSI (KaR npHHSITo), noJiolltHM, 

'ITO n ( .._., e ~) =: Q,... Cs_l , H, HCRJiil'laSI CE060,UHHM napaMeTp, CESI-
In. , G";~~ 

:.:eM RaHaJIIl C pa3JIH'lHHM 'lHCJIOM o6pa30EaHHHX 'laCTHU, TO TIOJIY'lHM 

npoBepHeMoe aKcnepHMeHTaJibHO rrpaBHJIO cyMM .nM napUHaJibHilX ce'<ie-

HHH c-'2. 
V\'1-i "' -= -- (8) 

6 . <5 V\. 
-..-t " .. ! 

RO'l'Opoe He CO,UepXHT CB060,UHilX napaMeTpOE. 
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TaKUM o6paaOM, npe~nonoJKHB MeXaHR3M, w Eooome Mor~ ou 

He paccMaTpREaTb WRa~ecKol KapTKHhl o6pasoEaHKR ETop~HhiX ~ac

TKU B o6~eMe E3aRMO;n;eHCTERR. 

qT06bl EhiRCHRTb ~3~eCKRe OCHOBaHHH RCXO,nHOro ypaEHeHRR (2) 

R Te npe,nno~OXeHRR, KOTOpble cymeCTEeHHhl, ,na,nHM CXeMY BhiEO;n;a. 

ilyCTb Ha~anbHhle ~aCTHUH RE~DTCR EHeWHHMK RCTO~HKKaMK ETD

pR~HhiX ~aCTUU, KOTOpHe R3~8DTCR RMR TIOO,nRHO~e C BepORTHOCTbD 

9 Ha e,nRHnue nyTK. B aTOM c~ae RMeeM npouecc o;n;Ho~acrm

Ho:tl: reHepauiDI. Ec~ o6osna~RTb ~epes P ... ("' r t.. 'i) EepORT

HOCTb TOrO, ~TO Ha r~6RHe )( + ~X E OO~CTH E3aHMO;n;eacTEKR 

6y;n;eT o6pasoEaHO VL BTOpRqHHX ~aCTRU, TOr~a ypaEHeHRe Henpe-

pHEHOCTH ~ EepORTHOCTR IlpHHHMaeT EK,n 

P"'c)<-+t!.Y..)-:::: R/1-)--sL\x R,c~)'T~L\x P.,_/1(>. (9) 

llepEHH ~~eH CI!paEa B ypaEHeHRH (9) OTBe~aeT CKTYBURR, KOr;n;a 

ua r~6Rne X yllte ecTb I'\- ~acTRU R B noc~e;n;ymeM c~oe ~X 

H~ero He rrpORCXO;n;RT. BTOpOH ~~eH B ypaEHeHHH (9) OTIRCHEaeT aHa-

~OrR~YD CRTyaUHD, HO B C~Oe AX o6pasyeTCR ;n;ono~HTe~bHaR 

~aCTIHl8, TaK ~TO 3TOT ~~eH ;n;aeT BK~;n; B BepORTHOCTb o6pa30BaHRR 

h T j_ 'l8CTI1W>! H ;D;ODeH BXO;n;RTb B (9) CO 3Ha.KOM MHHyC. TpeTHM 'lneH 

EHOCRT TIO~OXRTe~bHhiM BK~, TIOCKO~bKY Ha r~6RHe ~ ecTb ,_ 
( h - i ) qacnn~a H B noc~e.JJYilllleM CMe b. X o6pa3YDTCR VL 

~aCTRWl. ileiJeXO,n K npe;n;e.ny .6 ~-!> 0 ;n;aeT RCXO,nHOe ypaEHeHHe (2) • 

ITo xapaKTepy EHEO;n;a H CTPYKTYPe ypaBHeHHe (2) RB~eTCR 

ypaEHeHHeM HenpepHBHOCTR ~ EepORTHOCTH 06pa30EaHRff KaKOrD-TO 

~RC~ ETOpRqHHX ~aCTKU, TI03TOMY HKqero He H3MeHRTCR, ec~H BCe 

paCCMOTpeHHe TipOBO;n;HTb E KaKOM yro;n;ao TipOCTpaHCTBe: 06H~OM, 

RMny~bCHOM, CKOpOCTeH, O;n;HOMepHOM, TpeXMepHOM H T.;n;. 

8 

BaxHa saBHCHMOCTb OT Vl TipaEoa ~aCTR ypaEHeHHH. 0Ha npH 3TOM He 

MeHiieTCR. 

3aMeTHM, ~TO E pemeHRe (6) EXO~T TIO~aR BepORTHOCTb ge-
E pesy~bTaTe B3aHMO;n;eHCTBRR E ue~OM, TI03TOMY H~l H~ero He MernaeT 

TIO~OJKRTb EepORTHOCTb "a~eMeHTapHoro" TipOUecca saERCRllieM OT TO~KR e 
TipOCTpaHCTBa 3 (_x) , TOr,na 8_( 3aMeH>ITCR Ha ~ 8(;<.) cJx., 
TaK xe ecTeCTEeHHO o6o6meHRe Ha npoueccH reHepauRR MHorHMU EHeWHR

MU HCTO~RKaMif. 

O,nHo~aCTH~aR reHepauRR, paCCMOTpeHHaR Ehlme, RE~8TCR ~aCT

HhiM C~aeM WRpOKOro K~CCa M8XaHK3MOE, OTB8TCTEeHHhiX sa MHOll8CT

B8HHOe o6pa30EaHRe ~aCTKU. npyrHM npe;n;CTaERTe~eM 3TOro K~CCa RE

~eTCR O,nHO~aCT~Oe pa3MHOll8HH8. 

O;n;Ho~acTH~oe paaMHoxeHRe - aTo npouecc MHOXeCTEeHHoro o6pa

soEaHRR BTOp~X ~aCTKU sa C~eT BHYTpeHHKX RCTO~KKOB B o6~CTK 

B3aaMO;n;e!CTBHH (o6pa30BaHHhl8 ~aCTRUhl BOCTipOK3BO~T cede TIO;D;06HhiX). 

B aTOM c~ae ypaEHeHHe Kon»oroposa ~ EepORTHOCTR oopa-

aoEaHRR Yl.- ~aOTKU MOlleT OhiTb npe;n;CTaE~eHO E EK,n8 

JP~cx)-=-a [c~+i)P._cx)- YL- ~-/x)1 
c)'{.. rj ) 

{IO) 

r;n;e g - B8pWRHHaR ~IJ,IDI BHYTpeHHero HCTO~HKKa C Ha~a.JibHhiM 

YC~OEReM 

Jo ' ph c J( -:=Q) -: (_-i I 

h~O, 

V\ = o., 

~epe~bHO-pa3HOCTHOe ypaEHeHHe (IO) ~erKO paspernaeT

CR cran;n;aprHHMH MeTO~aMH,H pemeHRe ~ pacnpe;n;e~eHRR no ~c~ 

o6pa30EaHHblX ~aCTRU Ha BhiXO;n;e R3 o6~CTR EsaHMO;D;8HCTBHH Ht~eeT 

B~ 
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P _Je_ e)J't.. 
h ( l'-= () =- -e ( 1 - .Q-g (II) 

PeweHHe (II) npHHHMaeT WOPMY reoMeTp~ecKoro pacrrpe,ne~eHaa, ec~ 

E Ka~eCTEe CE060.D;HOro napaMeTpa HCTIO~b30EaTb Cpe,D;HDID MHOXeCTEeH

HOCTb 
1-1..-

<(h> 

~ /'-)i'l.+i (I2) 
~..._<, '> + i 

' 
r.ne <"' ") -= Q 8 f- i , MCKJIIO~M <!TOT napaMeTp H3 paCCMOTp8HHff, 

J1MeeM npocrHe )J)IR aKcrrepHMeHTanoHoi1 npoEepKH rrprumJia CYMM )J)IR 

napunanoH!iX ceqeHHii 
""L._ 

6~ - i (I3) '0 0-
t\-i "-+1 

3aMeTHM, ~TO npoUeCCH rH6~ 06pa30BaHHHX ~aCTHU EHyTpH 

o6JiaCTH E3aHMO.D;8HCTBHH He MOryT H3M8HHTb ITO~eHHOro pacrrpe,ne-

~eHHR. lloc~e,D;Hee O.D;H03Ha~o onpe.ne~eTCR 

npaBOH qacTH HCXO.D;Horo ypaEH8HHH (IO), 

V'L. -3aBHCHMOCTbiO 

ilOCKO~bKY 3KCITepHMeHTanbH!ie .D;aHH!ie He COrJiaCYJOTCR HH C 

O.D;HHM H33THX MexaHH3MOE, 6H~O npe~o~eHO paCCMOTpeTb KOM6HHHpO

BaHH!iH MexaHH3M, EK~ E KOTOpUH BHOCRT KaK O,D;HoqacTHqHM reHe

pauiDI, TaK H O,D;HoqacTH~Oe pa3MHO~eHHe. YpaEHeHHe 

I{o~oropoEa E aToM c~qae 

d t? (i-) [1· p p -~ l- l ~-= - q (~+1) . c .. )- l'l c .. ) - Q R (~) -- P (,.) dJ< cji " h-i d2 ~, ..,_1 
(!4) 
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r.ne 3 L H 3 2. - BepiiiiDfHHe iflyHKD;Im cooTEeTCTEeHHo )J)IR BHyTpeH

Hero H BHemHero HCTO~HKRa ETOpH~UX ~aCTHq, Ha~anbHOe yc~OEHe 

rrpeXHee. PemeHHe ypaEHeHHR (I4) rrpe.ncraB~eT HaEecrHoe pacnpe.ne

~eHHe lloita 

Q (Q +-Q \ [a +Q (h-i)1 
-Q e h.-

~(>'-::t_)-=:d2 C)2. cJiJ~·· d2 cJ:_ __ ~-e cJ2.(1-e-~!)(l5) 

8 rt , 
L • 

KOTOpOe B HaCTOHmee EpeMH ~aCTO HCITO~b3YIDT )J)IR o6pa60TKH SKCTie

pHMeHTanbHUX ,naHH!iX. HecMoTpa Ha y,noB~eTEOpHTe~bHOe cor~acHe 

9KCITepKM8HTanbHHX pacrrpe,ne~eHHft ITO MHO~eCTEeHHOCTH C pacnpe,ne~e

HHeM ilOHH, OHO He ,naeT npaBKnbHOrO ITOE8,D;8HHH Koppe~HOHHUX na

paM8TpOB, E ~aCTHOCTH, OTCYTCTEyeT 06~aCTb OTpHUaTe~bH~X 3Haqe

H~ EToporo Koppe~oHHoro napaMeTpa. 

TaKHM 06pa30M, ITpH COITOCTaE~eHHH C aKCITepHMeHTanbHUMH ,naH

H!iMH .D;ByxnapaMeTpH~eCKHe pacnpe,ne~eHHR THna iloMfi OKa3HEaDTCR 

Hey,D;OE~eTEOpHT8~bHHMH H Tpe6yJOT )J)IR COr~aCOEaHIDI C 3KCITepru,:eH

TOM EK~JO~eHHa .D;OllO~HTe~bH!iX MexaHH3MOE 06pa30EaHHff ETOpH~X 

qaCTiJU, B03MO~MH KaH,D;H.naTaMH 9TKX MexaHH3MOE RE~IOTCR K~acTepH-

38nHOHHHe npoueccy, 

llpouecc .nByxqacT}JqHOR KnacrepRaaunH - HaH6o~ee npocron H 

xopowo Ha~eHHUi1 npe.ncraEHTe~b aroro K~acca. YpaEHeHHe 

Ko~oropoEa )J)IR Hero HMeer EH.n 

dR.(I'l q [nc~~.)-P (i<)J--1Q rR(y;)-2.R (x)-tf-! C.:)]. 
c).x -=-d2. r.,. k-i .2.o..3L" .. -t ,_:z(I6) 

r.ne Q H Q - 3~8KTHEH!ie KOHCTaHTH H3~8HHR EH8WHHM 
d a. 0-'> 

HCTOqHKKOM COOTEeTCTE8HHO ~aCTHUH H .D;EyxqacTHqHoro K~acrepa. 

Haqa..nbHOe yC.IIOBJle oqeBH,nHO, 
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-- <"'> u.-c.:> r 11 [·}~ {1-~cJ·] R-= Q [-('__<1'1>] I c. (I?) 
~ ~! ~ 

rne <n.>=§'2.( 
3pMHTa, /!_/ -

r· --= ~~ "' _2 _12.. 
'-- ~':1.. <.-,> 

"od<I>eM" onnoMepHoa od.r.acTH 

f]_ BTOpO~ KOppeAff~OHHHH napaMeTp. 

H 1'1. r . . J _ no~IDIOM 
B3aHMO~eHCTBIDl, 

Tenepb rrocTpoeHRe HaHdonee npoQToro BapHaHTa, H~qWHM od

paaoM cor~acynmerOCff CO BCeH COBOKYIDIOCTbD SKCnepHMeHTanbHHX 

~HHHX, He npe~cTaB~eT Tpyna. HaMH d~n rrpe~o~eH aapHaHT 161, 
co~epEamHfi onnoqacTRqHYD reHepauHD, onnoqacTHqnoe paaMHoxeHHe 

H nByxqacT~HYD KnacTepn3~ B COOTHOilleHRH 7:2:!. TaKeR KOMdH

Hauaff pa3~~X M6XilliH3MOB, ~e~CTBy~X B OnHOM HeyrrpyroM B3a

ltlMO,neHCTEHH, I103EOJIH.Tia y,nOEJ16TEOpRT8J!bHHM 06pa30M OTIHCa'!'b BCe 

HMeillJU{eCH SKCrrepHMeHTMbHHe ,naHHHe 0 pacnpe,neJieHMX ETOpl!~X 

qaCTH!l no WIOXeCTB6HHOCTH R TIO ROppe~OHHHM napaMeTpaM. CJieny

eT OTM8THTb HeO,l\H03HatiHOCTb rro,n06HOH npouenypH. 0nHaKO Tpe6oBa

HR8 Mm!HMa.l!bHOCTR qJ!CJia CE060,D;HHX napaMeTpOB 8TY H60nH03Haqnocn 

CMbHO yMeHbwaeT. 

Ill. ~AHoxecTBeHHoe o6paaoBaHHe qacTRg B MeTo~e pacmHpeHHon 

s... - MaTQ>IIW 

PaccMoTpHM B03MOXHOCTb no~eHRH RHTerpanbHHX xapaKTepRcTHR 

B3aHMO~e~CTERR E ~~ -MaTpRqnOH ~OpNrJ,~pOBRe RBaHTOBOH TeOpKR 

ITOJ!ff / 7/ 

12 

QqeB~O, qTO SRCnepWMeHTaJibHHe B03MOXHOCTH, OC06eHHO npH 

HayqeHRR npOU8CCOB MHOX6CTBeHHOro 06pa30BaHHR qaCTJ!U, He n03BD

JlffDT R3BJieqb Henocpe~cTBeHHYD IDI~pMauRD o npoTeKanHH npouecca 

B npOCTpaHCTE8-BpeMeHH ('CKCnepHMeHTaTOp 3HaeT HaqaJibHOe COCTOff

HHe H B~T KOHe~H peayJibTaT B3aHMo,neHCTBRR). lloaTOI~ ,neTaJib

HOe OITHCaHHe TipOCTpaHCTBeHHO-BpeMeHHOH 9BOJIEQHH npouecca B3aHMO

,neHCTBRR Tpe6yeT cymeCTBOBaHRH nonOBIDIHOH ~ -MaTp~, KOTOpaH 

B KBaHTOBOH TeopHH noJIH, cor.nacuo TeopeMe Xaara, He cymecTBY-

eT /S/. 

B ROHKpeTHOH peaRH3~ aKCROMaTzqeCROH rrporpaMMH RBaHTO

BOH TeOpHR noJIH / 9/ aRCHOMaM no,nqHHff8TCH He npOH3BOJlbHaR MaTpHUa 

paccMHHR, a pacrnHpeHHan no WHR~H BKJimeHRR BaaHMo.nencTBRH/IO/ 

(3 ()C.) MaTpJ!Ua s [ 2j (-;._)] C 3 ( J() , 6eCKOHeqHO 6Jl.lt!3KOH 

R ROHCTaHTe CBJI3H 3 
06uqno pacmHpeHHe s -Ma Tp~ OCYUleCTBJlff8TCH BBe,neHHeM 

BHeillHero KJiaccHqecRoro o6beRTa, onHCHBaeMoro npoRaBOJibHOA Be

mecTBeHHOH WHKUReii 3 C><) (RoTopan ecn Q)yHKURH BKJIIOqemm Baa

HMo~ettcTBHR, KJiacc~eCRaJI ,no6aBRa R KBaHTOBOMY aCHMITTOTiJqeCROMY 

noJID HJIH KJiaCC~6CRRH TOR - HCTOqnHK) H B3aHMO~eftCTB~Uero C RBaH

TO!!OH CHCTeMOR, np~eM CBOHCTBa ~ (;() TaKOllH, qTO npOCTpaHCTBO 

aCHMTITOT~eCRHX COCTOHHHH OCTaeTCH ITOJIHHM M ~ pacmMpeHHOH MaTpH

~, T. e, yc.noBMe yHRTapHOCTR BI:WOJIHReTCH TaKXe If ~ s [ § CX.)J 

C~a.it, Rorna Q)yHRUROHaJib~M apryMeHTOM pacllllipeHHoii S -
MaTp~ llB.nH8TCll WyHRURH BRJIKJqeHHR B3aHMo~eHCTBHR, 3aHHMaeT 

OC06oe MeCTOj OH CO~epXHT B03MOXHOCTb ~OpMaJibHOro rrepexo,na OT 

BapRaUHOHHHX R o6URHOEeHHHM ,nH~epeH~bHHM ypaBHeHHJIM 

i_;.v.-.. s S't;S· (S) 8 ~ex) d.,:: -= of S r3) d q 
g (>l)~ ~ 8 '-") d 3 c) 

13 



PacrnHp8HH8 s -MaTpHUhl no qJyHI<Ul'IH EKJIJO'l'8HHR E3aHMO.D;8RCTEHR, 

EhiiiOJIH8HH08 E paOOTax l1l8.D;E8.D;8Ea, IlOJHIBaHOEa H .D;p/Il/ H rrepeXO.D; 

K .D;l'lqxpep8HUJIIB.Jl:bHhiM no KOHCTaHT8 CE.f.l3H ypaBH8HHRM, npe.JVIOlK8HHhiH 

KHp~ueM, noaEonH~ Hccne.D;oEaTI> HeynpyrHe rrpouecchl rrpH HeKoTo

phiX yrrpomaiDmHX rrpe.D;rronoJKeHHRX. 

D Ka'l8CTE8 pea.JII>HOrO 001>8KTa, onHCUBaeMoro s [8(J<,)J - MaT

pHU8H, Oy.D;eM paCCMaTpHEaT:b nonyHHKJIJ03HEHhiH npOU8CC o6pa30BaHHR 

Y'- EropHtJHux qacTHU c aapa.D;OM o.D;Horo 3HaKa 

Cl -t- ~ ·---'> VL -j- X ( Q I j € 1, • -- ) , (IS) 

( 
· I ) I I 

r.D;e X o..', e) ... CO,l(8plKHT KaK ~HpyiDmHe qacrmw 0.. l'l ~ 
YHOC.f.lmHe ITO'ITH ECID 3HeprHID, TaK H EC8 OCTB.Jl:bHOe, 'ITO HaM He KH

TepeCHO, XapaKTepHCTHKH peani>Horo npouecca B aTOM cnyqae onpe.D;e

MilTC.f.l "ac).xfJeKTHI!HhlM" E3aHMO.D;8.1l:CTEH8M CKan.F.lpHhiX 0030HOE C EH8lliHHMH 

HCTO'IHHKaMH, 3a.D;aHHhiMH nepeXO.D;OM Ha'l'aJI:bHhiX tJaCTHU B .llH,Il;l'lpyllJ1H8, 

B TaKOM IIO.D;XO.D;e J n. (Pi , ... , P") - K08qxpMUJII8HTHHe rfJYHK-

TIH:H pa3nOX8HH.f.l paCUIHpeHHOR S (5 ) - w.aTpHUH no HOpMaJI:bHhiM 

npoHaBe.D;eHHHM HH-none.ll: B ~ -npe.D;cTaEneH~ 

00 

$ cs) = Sc3) ~ c S Jv.. Cpl .... P..): ~.,cp.) ... ~ .. (p.,): dp, ... c/p"<r9> 
' 

r.D;e .-4... C P~c) - CKaMpHhle ooae-noM, y.D;oBnerEopannHe Ha Mac-'i' '" 
COEOH noEepXHOCTH ypaEH8HMID Kne.liHa-fOp.D;OHa~C TO'IHOCT:bil .D;O MHOXH-

T8M onp8.D;8MIDT a.Mnm'!Ty.D;H nepeXO.D;a E COCTO.f.lHH8 C Ylc ETOpH'l-

HhiMH qacTHUaMM. AHanorHtJHUM o6pa30M MoJKeT OHTI> npe.D;cTaEneHa 

~ 

i.. ~ Sc5 1 _ S c a.)-c < q) ·+ >: j T 
~ CfS - " () c () ~--i '<. 

() -

: S C~) <t~ ... cpi) .. ct:... cp .. J: Jg 

14 

C Pt , · · · P<; 8) · 

df><- > 

(20) 

r.D;e L I<:. - KoaqxpEUHeHTHhle \PYHKUl'IH aroro pa3JIOllteHrur, necynme 

HHrpopMaUHD 0 M8xaHH3M8 E3aHMO.D;8HCTEHa, 

ScC3)=<'~\ S(B)Io> / jk (pi, ... pn;d=()}=o~o c21> 

BME npoH3BO.D;Hyil no 8 oT S ( ~) BhlpalKeHrur (19) H npHpaE

H.f.lB ee npaBO.Il: 'l'aCTH COOTHOUI8HH.f.l (2Qh noCJie ~ -KpaTHOrO Eap:bH-

pOEaHHR no A.. . H ycpe.D;HeHHR no Ba.KYYMY nony'l'HM '"f' •0'1.. 

.!. JS~~)- 6 o ) ( 
0: c(J - U (3 lc j)~ (22) 

·~ ol j 1'\. C PJ.,--. P..; 5) == i i € ~ ( V\- e > ! pI L.i.) i G. . 
0. <a e~ 0 n ! (e#-1 ... h ;e f.> .. .fi,j). 

" L h- t ( Pt+! ) . . . p ... ; 8 ), 
r.ne p( ~ ) - oneparop cHMMeTpH3anHH. TaK KaK ycJioEHe yHH

l+• ... "' 
TapHOCTH CE.f.l3HBaeT To ( ~) co EceMH T k , paccMoTpHM TOJII>-

KO BTOpOe ypaBH8Hl'l8 (22), OTpaxaiDm88 .D;HHaMHKy E3aHMO,ll8~CTPH.f.l, 

PemeHHe aToro ypaEHeHHR JierKo nonyqRTI> MeTo.D;oM npoH3EO~

UlHX i{lyHKUHOHSJIOB, 0HO JIIM88T BH.n 

1"-.t 

j (~ ... 0 ; C\)-= :z. (h-Id ("'-~c).' k! p (G·_IS. ) • 
1'\. J. > f.._ <J IC-:: ~ rt. I'\ ! K~ I ... Yl 

(j .JPt' ... PI(; 5) ~ ~ ST.__,}({+t > ... pn; g') dd 1 
(23) 

Pacnpe,lleJieHRe no MH0&8CTE8HHOCTH, KOTOpoe HaC HHTepecyeT, 

MD.KHO nOnylfl!T:b H8DOCp8~CTB8HHO H3 noCJie.D;Hero PH,pa.-eHHa, YMHOlltHE 

ero Ha COnpR&8HHHA pH.D; H DpOHHTerpHpOEaB no BC8M mt.nyJII>caM. Qqe

EH,ll;HO, TaKHe EJ.I'IHCJI8HHil MaJIOnpliBJI8RaTeJI:bHhl XOT.f.l OH noTOMY, '!TO He 

TI03EOMilT ycTaHOBHTh npllMYD CE.f.l3:b MeJ[Jzy "'"C" ~l..\HJIMH H 

KOppe~RUHOHHHMM napaweTpaMH. 
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"tlTo6h! nony'IHTb ypaEHeHRe .lVIIi WHKIUm pacnpe.n;eJiemm no MHO-
,.~r. 

JKecTEeHHOCT!i, yMHol!GiM ypaEHeHHe (22) Ha ..J......_ (pi, ... p.._; 2 ) H 

rrpH6aERM K nOJIY'I8HHOMY pesyJibTaTy KOMITJI8KCHO-CODPfflK8HHOe EhlpalK8-

HHe. 0KOH'IaT8JibHO RMeeM 

dP. h-i. 
-"' = 'I \':) dQI-\-e-d2 ~. t .Jc e._,_, (;\ ':\ 

... . (J ) 

(24) 

r.n;e P, ::: ~~ d P.L. • .. J p c. J E. J; -pacnpe.n;eJieHJre no MHoJB:ecTBeH
t -

HOCTH, ()_ = ( J.p ... clp 2 ( C c_ c.l£ + 
K:... 0 J. ~<.. ~ t ·1 • • ~ ~:.... ~ * . ~~ -

t c~L ... c:.: CK) S(~ t..K:-1<); c~< ': ~ 5/) cl<: of~'. 
YpaEHeHHe (24) c o'leEli.n;Hh!M Ha'laJibHhlM ycJIOBHeM JierKo pernaeT-

ca TeXHHKO~ npoHsEO.n;H:IIlHX tPYHKUIDi. Ero perneHHe MOJB:eT 6HTb rrpe.n;-

CTaBJieHO B EH,D;e 
o(i ""IC.. 

f) = '/ GL.l.. ... Q~ 6 (h- 2. kc:.( J (25) 
lr L- -1 I cJ... I 1e. IC.., 

n. '0( U<, i. • .. . JC:. • 
.IVI1i KOTOporo ROppenHUHOHHWe IIapaMeTphl 

r =- k: ~ CL -r 2 (IC+Y.,)C~e+W~-i) ... Cn.·r:t) a (26) 
J k IC. - l'>l+~<;. 

~ >--:! 
He o6parn810TCff E HYJib .n;rutte B EHCliJIDC TIOPff,nKax. 

ITOJIY'IeHHOe pacnpe.n;eJieHHe ITO MHOJK8CTB8HHOCTH onHCHBaeT npo

rr;ecc c HesaEHCRMHM o6pasoBaHHeM RJiacTepoB. <f)yHKUHR L'< Cpl., ... pie~8) 
MOXHO paccMaTpHBaTb KaK aMITJIHTy~ o6pa30EaHHff KJiaCTepoB, pacna

.IJ;aJO!UliXCff Ha I( BTOpH'IHhlX 'JaCTHII;. B '!aCTHOM CJIY'Iae Q =-0 
l(>f. 

perneHHe (25) o6~uaeTca B nyaccouoEcKoe pacnpe.n;eJieHHe, a Kor~ 

Q -:::0 
1<:>'2. 

, pacrrpe.n;eJieHHe CTaHOEHTCff KDJIJiepOBCKHK 
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P - -cQ,+Q.)(G~'fH (-aL-:) 
"- - Q Yl ! "' J. J . 0.2. J 

r.n;e H "'-- rroJIHHoM 3pMHTa. 

"tlT06h! E .D;aHHOM no.n;xo.n;e H368m8Tb orpaHH'I8HHff TOJibKO KOpOTKO

.n;eHCTEyDmHMH KOppeJIRnHJIMH, npe.n;TIOJIOJKHM, 'ITO ECe nOIIpaEKH, .n;anmHe 

OTKJIOHeHHH OT KOrepeHTHOCTH, MOJKHO rrpe.n;CTaBHTb O.n;HKM 'IJieHOM, 

nponopii;HOHaJibHWl OCHOEHOMY (KorepeHTHOMY), HO yTf..e He ffE.IDlKliJUiMCR 

KOrepeHTHHM. B STOM CJIY'Iae ypaEHeHHe (22) IIpHHRMaeT EH.n; 

d1~ ~-i)! h-i (27) 
~ = (~-~) -, P(~.:.:..:.- )J T + ~ p ( 1~1j v T 
<A8 n. ""' ~->-i i "' .;\~-'~-1. J. 

r.n;e ~ - Bee HeKorepeHTHbiX o.n;Ho'!aCTH'IHhlX cocTDRHIDi. HeKorepeHT

HOCTb UOHHMaeTCff E CMh!CJie HeT0~8CTB8HHOCTH O.n;HO'IaCTH'IHHX COCTO

RHRH, nos TOMY OTCYTCTEyeT MHOJDIT8Jib (n - i) /~ ! , y'IHTHBaJ:liiiDi 

TOJK.n;eCTBeHHOCTb nepeCTaHOBOK no.n; .n;e~CTEHeM OnepaTOpa CRMMeTpH

Sarr;Hl'I • 

Hs ypaBHeHHH (27) JierKO nOJIY'IHTb COOTB8TCTEyRJmee ypaBH8HH8 

.lVIIi BepDRTHOCTH o6pa30BaHHff yt.. -'laCTH'IHOro COCTORHKR: 

dP.._ = olu..L n -t- (~->-i). f do..L n (28) 
OT§ Cl] r .. -1. . o<c5 r..,_1. , 

r.n;e .P..,-:: ii_', ~ /+ JC:.~ij ' (2~)¥ ,.S .X.,. j.: of pi. ... o(p"- HOpMHpOEaHHOe 

pacnpe.n;eJI~He TIO MHOJK8CTE8HHOCTH, a 

ola..i __ I \d [- ( )js-*. I r ~ -('2rr')\J'Pi LifJ_;3 0 L.l(8_~§)dg+ 

+ T/ ( f L j 3) s 3 'C .L ( pi ~ 8 ;) ~ d ; ] 
Ha'laJibHHe ycnoBHH otJeBH~HH. 
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TipeoopasyR (28) R ypaBHeHHID ~ npoHsBo~men WYHKQHH H 

pe!llaR nOCJI8;nHee, nOJIY'IHM 

I (V\ + t) _ 
pi'\..~ l(n+i) I(~) ( 

. ..£ .Cv,'> )V\ f 

1+~<v.> ( 1+ f<,.>)-l' 
0-:t. -c ) = ~ 

1 
, I · ·· - raMM~:r WYHRWUI. 

(29) 

r.ne .( "''"> 
TaKHM oOpaSOM, npe,n:nOJIOXeHHe 0 '!aCT~HO H8KOrepeHTHOM xa-

paRTepe reHepaUHH 'laCTHU npHBO,n:HT R pacnpe,n:eJieHHID TioftH, ROTOpoe 

npM ~ = i , T.e. B CJIY'lae TOJibRO HeKorepeHTHOrO OOpaSOBaHRH, 

nepeXO,n:HT B reOMeTpM'l8CR08, a B npe,n:eJJe npH l ~ () CTaHOBHTCR 

rryacCOHOBCRl1M. EoJiee CJIO~H CJIY'laH, OTBe'laiDmRfi1 RpOMe TOrO,BOS

MO~OMY OOpasOEaHH~ ,n:EyX'laCTH'IHHX RJiaCTepOB, TpeOyeT ,n:onOJJHH

TeJJolillX npe,n:nOJIOXeHKA, E ROTOpHX OH MOXeT O~Tb paCCMOTpeH .IJ:O 

ROHUa. 

CpaEHHEBR ooa no.nxo.na, ~ru BH.n:HM, 'ITO npHOJJHXeHHe CJIY'lanRHx 

npouecCOE H M8TO.IJ: pacumpeHHOH s -MaTp:m:Jl:l E8.IzyT R 3REHEa

JieHTHHM pcsyJJoTaTaM B T80pMM MHO~eCTB8HHOrO OOpaSOBaHHR 'laCTMl\. 

fiCXO.IJ:HH8 ypaEH8HRR .IJ:nR pacnpe,n:eJI8HID1 no MHOXeCTE8HHOCTM OTJJH

'la~TCR JJH!llb TeM, 'ITO E nepEOM CJIY'lae Y'IT8HH npOl\8CCH, B ROTOpHX 

EOsMoxeH npocRoR '!aCTMUaMH oOJiacTH IJSa:lwo.neilcTERH. Bo BTopoM 

CJJY'lae TaRHe ITpOUeCCH HCKJI~eHH. 3RErtBaJieHTHOCTb B nOJJHOit Mepe 

npORBJIReTCR TOJJbRO TOr,n:a, ROr,n:a MH paOoTaeM C pacnpe,n:eJJeHHRMH 

no MHO~eCTB8HHOCTH, M, ROHe'IHO, HeT COMH8HHR B TOM, 'ITO ETOpoit 

ITO.IJ:XO.IJ: OOJJee OoraT. HanpHMep, B HeM BOSHHKaeT BOSMOXHOCTb no

JIY'lllTb OOJiaCTb OTpMl\aTeJJbHHX SHa'leHID1 :f 2. sa C'leT HHTeiXl>epeH

Uim COCTORHffil, E nepEOM no,n:xo,n:e TaROH EOSMOXHOCTH ReT. ~H 

ITO.IJ:XO.IJ: l1MeeT CHJibHHe H CJJaOHe CTOpOHH - OHH cpasy BH.n:HH, 
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TI03 TOMY HeT HeOOXO.n:HMOCTH HX s,n:eco nepetrHCAATb. :'!JH XOTeJJH OH eme 

pas ITO.IJ:'1CPKHYTb CaMOe rJJaEHOe - 3REHEaJJeHTHOCTb OOOHX ITO.IJ:XO.IJ:OE 

E OilllCaHHH HIITerpaJibHHX XapaKTepHCTHK MHO~eCTE8HHOrO 00pa30Ea

H!1ff '!aCTMl\. 

IY. 3a.KJJIO'I8Hll8 

PaSEHTHe Hmm1 MeTO,n:H TeopeTMtreCKOrO 8RaJIHSa HHTerpaJibHHX 

xapaRTepHCTHK HeynpyrHx rrpoueccoB nosEO.IIRIDT c,n:eJiaTh onpe,n:eJieHHHe 

SaKJJID'leHHR 0 MeXaHHSMe EsaHMO,n:eHCTEHR, npHEO~mero K MHO~eCTBeH

HOH reHepauHH tracTHU. XoTR MHorv.e .neTaJIH npocTpaHCTBeHHo-EpeMeH

Hofi 3BO.IIIDUHH npouecca MHO~eCTEeHHOro OOpaSOEBHRff traCTHU OCTaiDTCR 

HeRCHHMH, ECR KapTHHa E UeJIOM no.n,n:aeTCR CTpOrO~W MaTeMaT~eCKOMY 

M WHS~ecKOMY Mo.neJJHpOEaHHID. 
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Y C.IOBJUI o6MeH8 
DpenpHHTw H coo61QeHH• OHJIH pacclaiJiaJOTCR 6ecnnaTHo, Ha oc&oae 

B3ABMHOI"O OOMeHa, YBBBepCBTeTeM, BHCTHTYTAM, JJa6opaTOpB.M, 
OBOJIBOTeJCaM, HAY'IHiaiM rpynnaw B OTJleJJt.HiaiM y'leHiaiM OOJJee 50 CTpaH. 

Mw O:JKBJIAew, 'ITO DOJJY'IaTena B3JIAHHi OHJIH 6YJIYT cawa npo•a· 
JJRtt. BHBIIHa TBBY B 6ecnJJa THO I DOCiaiJJJCe ny6JJBJCaQBi B _ny6ay. 8 nopQJCe 
o6weHa DPHHBMaJOTC.R Hay'IBiale JCHBI"B, lKYPHAJJial, npenpBHTial B BHOI"O 
BHJIA ny6nuJCauaa no TeMa TRICe OHJIH. 

EJIHHCTBeuuwi BH.!l ny6naJCauai,JCoTopwi HaM npacwnaTt. ue cne,lly· 
eT ,· 3TO penpHHTial /OTTHCICH CTaTei, Y:JKe ODYOJJHICO&aHHbiX B Hay'IBiaiX 
:JKypuanax/. 

B PR.!le CJJy'laeB Mlal CaMB o6paiJl8,eMC.R JCDOJJy'laTeJJ.RMHaWHX B3,lla· 
HHi c npoct.ooi oecnnaTHo npacnaTt. Haw KaJCHe·nuoo JCHHI"H ana 
awnacaTt. .!lJI.R Hawei 6&6nHoTeKH Hay'IHble :JKypHanw, H3.!latoiQBec• o at 
cTpaHax. 

OT~eAb~e 3anpocY 
H3.!laTeJJt.CICHH OT,lleJJ ClKCI"O,llHO BlaiDOJJH.eT OICOJJO 3 000 OT,lleJJt.BiaiX 

3anpocoa Ha BlaiCbiJJXY npenpHHTOB H COOOIQCHHH .()HJIH. B TaJCBX 3a• 
npocax cne,llyeT o6.R3aTent.Ho yKa3waaTt. BH.!leJCc 3anpawaaaeworo 
H3,llaHHJI. 

A~peca 

IIHCbMa no seeM aonpocaM o6MeHa nyoJJHKaQHJIMH, a TaKlKe 3anpo· 
Cbi Ha oT~eJibHble H3~aHH.R cJie~yeT HanpaBJI.RTb no a~pecy: 

101000 MocKaa, 
FAaaHwrl not~lllaMJI, n/11 79. 
H30ollleA•cKurl OllfOeA 
061>eOUHeHHOZO UHCIIUIIIYIIIQ 
110epHWX UCCAe006QHUil. 

Aapec .!lJJ.R nocwnJCH acex ny6naJCauaii a nop.R.!lKe o6MeHa, a TaklKe 
~JIB: 6ecnJJaTHOH DO,llDBCICH Ha Hay'IHble lKYPHaJJial: 

101000 Mocrcaa, 
FAaaHwrl not~lla.wllf, n/11 79. 
Jlay'IHo·•exHu'lecrca11 6u6Auo•erca 
06l>eOUHeHHOZO UHc•u•yllfa 
JIOepHWX UCCAe006QHUU. 




