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BBE.QEHHE 

B nocneAHee BPCHR HCc. .neAYIOTC~ A8a ¢YHAaHeHTanbHblx nOAxoAa 
K MaTeMaT~4eCK~M OCH08aHHRM o6~e~ Teop~ ~ ~aaoe~ nepexOAOB 
B cny4ae McnpepwBHwx KnaCCH4eC K ~X C ~CTeM . nepBYH, MaHc~eMH~H 

e~e B 19~2 rOAY Ma~epoM/l~ npeA~arae~ npo BeCT~ cnCKTpanbM~ ~ 
aHanlo13 onepaTopa KHpKBYAa - 3anb~6ypra 2.' , Het<oT op~e pC3ynbTa1b, 
B 3 TOM HanpaeneH.., .... nOllYl..feHbI B p~6oT a.x ~2.3-7, 

BTOPO~ n o.qxOA onJ.'IpaeT l n Hel a Ha l1101 3 ¢YHAaHe~I TilnbHbU( paB HOBCc. 
Hbi X ypaBHeH~t1 tHni) ypaEl I"eH~;' .llo6pyw ....Ha - flaH¢)OPAd - Poenn 18 - 11 / , 

"'eKOTOPble O~HC n onO)t(eH HR 0 c~eCT BOBaM''' 101 '1 eAHMc.T8eHHOC T~1 
paOHooeCHWX pacnpeAeneHH~ rH66ca B p~MKaX KaHOH~4eCKoro H 60n b
woro KaHOHH4CCKoro aHcaM6ne~ 6wnH nony~eHw 8 pa60rax t11_ 16 ' 

He~TpanbHwe CHCTeMW ~aCTH~ . B3a~MoAeHcTBY~HX C nOM~bO n o 
no)t(HTenbHO onpeAcneHHoro napHoro nOTeH~HanaJ - jTO t<nacc MOAenb
~x CHCTeM r~e HeAaBHO nony~eH~ o~eHb HHTcpeCH~e CTporHe pe
3 ynbldTW 

/11- 2 ~ 3TOT Knacc MOAeneH o~eHb WHPOK H COAep*HT H~H60
ne~ HHTepeCHwe c ~3H4ecKOH l04K Io1 3peHHR CHC1eMW. Tat<He. KuK 
/perynRpH30BaHHwe/ ra3W Klno~a H~ ~KaB~. np06neMU C~CC T BOBa
HHR npeAenb Ho~ MepbI ' 17-114» , cTPor ",~ aHanH3 3 I< paHHPOllaHYI,. Jlefi ol A / !JO ": 

/l)a30Bwe nepexoAw nina nepexOAoa 6epe3HHc.Koro - KOCTepm1lla - Tay 
necca / 21: npaBHI\a cy~u/22: npofineMa 8 - BaKYYMaI23: eAHliCTBeHMocTb 
H /nO~~H/ MapKOBcKoe rn06anbHoe ceOHCfBO '24l t-40)fl;MO ,""CC/'teAO
oaTb CTporo, HcnOnb3Y~ OnHCaHHe Gonbworo KaHOHH4eCKoro nHcaM6n~ 
r H56ca 4epel ~YHK~HOM~nb HWC HHTerpa~. 

B HaweH pa60Te Mil' HaMehu~ nepcneKT HBbI , 'mBo~ CTpaTerl1H peWCHJotA 

npooneMbi e A HHc.TSetiHOc.H1 npCAe:nbHOH rHo{icoBCKO'; Mepb! 8 paMKax 

60nbworo KaHOHH4eCKoro BHCBMGnA AJ~ 3Toro KnaCc.a MOAenbHWX C.HC
TCM . Mbi AO)(a3b1SaeM ~I OBWH KD"1TepIo'lH eAIoIHCTBe HHOCTH TpalfenRllHOHHO 
~MBapHaMTH~X , npCAcnbHWx pacnpeAeneH~H r",66ea . nOKa3WBaeM~H 

HH*e KPH1CPIo'Ik CDOAHl , no-cywecrBY . 3aAa4Y eAHHcTBCHMOC1H npe
Aenbuoro TpaHt.:IlFtUHOHHO-Io'IHBaplo'IaHTHOro r"l66cOBet<oro eoc rOAltHA 

t< 3aAa~e 0 He3i1 Bj,(CHMoCr.., OAHO~,aCH14HOH KoppenAilHOHHOH *YHKllHIo1 

OT rpaHH4H~x YCflOBHH. 3Ta 3aAa~a, 8 CBOC 04epeAb , c.BOAHrc~ K 3a
na4e 0 He3aoHtHMOC'Io1 AaEineHIo1A OT rpa I1\.1~HblX yell08H». T.;JkOi1 pe
3yl1blal nepetiOCIo1T B HenpepbHJttylO 06IlacH. xopowo lo1 38CCTHblC KPHTC
pHH eA~HCTBeHHOCTH /2$1 . c¢QpMynHpoBaHHYC AnA cny~aR peWCT04HYX 

tHereM C KOMnaKTHUM npoeTpaHcTBoM c n~HOB . TaK ~~, KaK H 0 pa60
Tax/ 2e ~ MbI Hcnonb3yeM Het<OTopble Koppennu ~oHHble HepaoeHCTBS THna 
Hep8BeHC TB * HMH6pa. HcpaoeHCToa TaKor o *e THna 6b1I1H OTKPblT~ 

npH 8Hal1101.3e c n..., HOBo':; MOAcn.., X - y 12ft( a nOTOM nplo1MeHeHbI ,QnFl aHa 
IlH3a pO BHOBec.Hbl x ypa B HCM~ t1 n-n-p B Me t< oT opOM W""P OKOM I< na c c e 
a6enesbfx c n HHoa~x. CHCTtM. '!~ - . ..,...,." r

'm..., ',..,...,, 1.... ~I '1 

'f'..:!lIIl! []tCKl!1). -"'-' I 
"',II"t-"!"=~ 
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1. BB OIlHbl E OnPEIlEDEHHR H 4>OPMymlP OOKA PE3YDbTATA 

1.1. 	PaccMul plo18acMhie CHc TeMbi 

CIo1C TeHbl J pac CMa rpl18aeMbte D 31 0M pa60Te ... - 3TO KnaCC ~1 4 CCK~ e 

H e n pe pblBHble CHC TeMbi 4 a CTl-i ,-" B 3 ;] "'HOAeH.CTaY~Hx c nO~blO nOllO 

.HTe~bHO on peAeneHHOr O "apHCrO nO TeHUHa na . 4aC T H~bI HHCOT 8HyT 
pe HHlo1e CTcnCI~\I'I C Bo6oAbI , KOTOPble 3aHYMepOeaHbI T04KaMH a HeKOTO

po ra BeweCTBCIiHoro eeK "' o pMor o npOCTpaHC TBC) I. nOTeH"HanbHan 
d 

:;He p r Hl"! B3aIootMOAeHCTBI<1A MeJll'AY 4aC T I14e~. Haxo.QRtQ~~C A EI r 0 4KC Jt; R 

aD BHy T peHHeM COCTO AHHH a, H 4 iJC H1,-,eH B 10'-l Ke .. " ":; Rd B c oc. r OA

HH Ii1 at 3BAaeTCR 4lYHK4 ""eM V (a , x; a'.I" }, o n pe AeneHHOH Ha MHO)f(CCT -
Be ( l: _Rd )-! . 

B :no;' pa60T C IJiLI npeAno naraeM, '-4TO ¢lYHKI.P1.A V n onO*HTenbHO 
onpCAe n eHa He ( 1 . Rd ) "2. P~ c npOCT paHeHHe 9 Hy TpCHHI-1X c t eneHeCi 
C B060A~ 3 aAae~CR c HeKoTOpo~ KOHC4HO~ Mepo~ A . ~~ npoCToT~ 

np~Anono*""M, \f10 I ;:! R 1 , 501 4 TO Mepa d A YAo a neT 6 0Pfle T clleAyllq."M 
y CIlOBH .RM: a l >. Io1MeeT KOMniJKTHbI ~~ HOClnen bj 61 " (Rt ) < 00 : a/d>..(- a) ~ 

d A (a). B CI1Y\.lae, Kor Aa V YA ooneTbOpReT COOT HoweH.., 1O 

V(a . x: o ' .x'): - V(-a.l : a',X' ) . 11.1 1 
::. - V (a. Xj -a. ' ,x ~ ) . 

n ,\ 06naAae 1 CBO~1C180M u/ , CI1CTCM Y Ha30 seM He~ T panbHoH. B 3TO~ 
'aGo Te p a CCMa T p lo18alOTC R TOllbKO He,itTpanbHble C,",CTeMhI 4aCTHlt. 

Aa nbHe~weu ynpo~eH~e COC TOHT U 1 0M. 4TO M~ n peAnonaraeM c ne

AYIOUl~~ Bj,1A ~YH KLl.I'"; V: 

V(a . x: . ' ,x ' ) :a · o ' V(x-.' ) . 	 I I . 2/ 

npH4e"" 

d 
... - - -ttl • d

0 " V( k ) -(h) 2 (e V (x)';; L (R ). 11, 31 

Bee 3TH ynPQV.te l lf.'t R HecyU\eCTBeHHbI AnA nOIlY4aeMbiX pcaynttTal08 .., CAe

naHbI 	 TonbKO AnA COKp~eHHR 0603Ha4eH~H . n pHMeM Ta~*e CTaHAapTH~e 

0603tl,}\.ICHf.'tJl : 

I - (a •• ) • (x) (i1 .. .. .;. ) . «01 ••• ) ..... ( 0 0 •• 0 »• 

d(x ). II dx . d A("I ), d(. ). II dX i I I. 1<1 
I z: 1 I 1 I 

BUP I 	a """ .upp AI. 
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1 . 2 . 	 KOHq,HrYPAL4HOHHbfe npOClpaHCTOiJ 

AnA 6onbworo KaHOH~4eLKorU aHcaMOIlR 

d0603Ha~HM ~epe3 a'(R e ~)-/~ MHo_eCTeo nOKanbHO KOHe~HWX 

KOHq..... ryp,~ I.l H". "Iepe3 ,:(1\1 0603Ha4HM cyJl(cHHe KOH~H rypaI.lHH ;:, ~ n 


d 
Ha MHO*eC T BO \ r. R , tl 16J (,\) 03HuL4(!eT 4HC11O 4acTH4 K0l"1$MrYJ)Ju,f.'t"1 

~. HaxoAR~H~CA B A. nfl~ orpaHH4eHHoro GopeneocKoro MHo*eCTsa 
AC L Rd 06clHiJ 4 HM y epe3 ,~( /\) I"laHMC-H bWYIO f1 -anreGpy. nOpOttc,qCH

HYIQ MHO)HeCT8a"L1 OIlJAa I UA~,k =:. \ 'C/\ \. \~ - ...orpCJtH1'4t'HHoe H 6opcllCe

CKOC "HOllCeCTBO, k~NI. ' AC !l \ k .J.,,;!), wCA) kl. TorAo ~3 paGo' 27 ' • , ".. 
Till' • .nerl<o CJ1eAYCT I 4TO Ha MHO)tteCTse 11 l otO.HUlO onpeAem'flb n O/lbCH:,)I1D 

TOnOOOrJo1.!O, AM KO'OPO~ GopellEDCKcl.R 0 -anr eGpa C08nauaeT C 0 -an

rc6 poi1 ,If (R
d 

) . Balil tiOC caOHeTDD BACtleHHblX DblWU (J -uJlreGp COCTO~ r 

a TOM. 4TO ,q (Rd e~) ~(A e ~ ) e .1(Ae ~::': l. /lnR npOH380nb"oro Go

pefleaCKoro MHowec lOu ",... Rd . 8 3 TO'-:' pa60Te OYI\Y r 4ac TO McnOnb30

BaHI'>I ", Ba 60peneeCIHUi nOAMHo*'CCTBa An,. 3Cl,QaHHoro napHoro nOTCHU....l 

na /CM. n yHKT 1. 1/ . OnPCAert""M 6opeIleBcKoe n OflMHoMo;ecTOO fi (V) 
npocTPaHCTaiJ fi : ~ € fi ( V ) '..=. AflR n pol13EJOnblt0f 0 orpuH.... \.I~HHOro 
A - R d cYllleCTsyel KOHe4HaR KOH CTaHT.3 0 .\«(;1) r aKaft, 410 

SLIP l: ." V(x-y) '" a 1(';;).• • Y 	 / I. SI
i(;l:-A }' C OJ (I\C, 

8 Aanb~eH~M ~Cnonb3yeM cneAyowec co~pa~eH ... e : 

f\Af"l 1';;2 ) ::,: ~_
, 

. a · . V( 	 /1 .6/yC(o;}2(l\) ~ Y x-y) .; (:w,(1\) 

OTopoe 6ooeneo(..p<oc nO~MHOjl(eCTBO flPOCTpaHCTOcl n. I(OT()POC 403CTO 

6YAer nOFlAJ1RTbCA 0 PtJGoTe , ... ::no MKOI'(CCTBO 0 ~ t(OH¢t"1rYPill,HH 

c: KOHeLfHm1 nnOlHOClblO '"IilCTVll( Hi) fieCKOHe'-lttoe,,,, . Ilanm"tH-IM :Jro 
on pCA~nt;>Hl1e ,QHA nlX)4<13eOIlbHOrO HiiTypanbHoro \ntCl1a d . a onpeAt.~ ...d • • d nl-1~ {1 YC1lO01o-1t.'M : (iJ· · 0"" ; .,..,,, cYUleclByeT Orp.3W1\.1CHHOe MHOIIIC CT BO 


~ 	 , . 
A(fLJ) Rd laKC)('. 1.00 AnA npOl13BonbHoro I!AHHH'4110ro KyGil \ ,- '\ ·(w) 

HMeeM. . W(..~) d . TO r /l;1 MHO~l:C 1 8 0 fi!.. D"peAc nAt!H.A l<aK fi~ 
U iI a . 
d~O 	 x 

1. 3 	 P~9'1081'CHble ,..epbI r ...66c.a 

oonbwnro KilliQHt14t'tKorO .1HCuM6nA 


- d
Ha HSMepI'I,",OM npO(;lpaH('lBe IU.~(l. R J I C'yUH~c'8yeT CA.... HCTDf.'lI-

IIdFi "'epa no TaKilR 1 ~1 0 Anfl np....oV1380.nbt..bI)( M.HOIt(CCl B .\ t' . .• A0 ,0'\ •••••\ J 
cnY4ai1HblC BenH'4HHbt ('''(.\1) •.. •• Il!! (J\n) 'ie3aB~Cl1MbI I" ~1MC •.n MaTeHa

TH\.teCKke OM(HAaHl1A , paBHbfe t· w((\,) ; w('D) COOTOeTCIA(lt.mo. 

r Ac 4cpe3 z 060.J~a4HM uKHtDHOC. Tb. Hepa ITo - 3TO H3BCC H tUe none 
nyaCCoHa ·2:8 · Ita Ifi. :lCnd ) L YcnoaHaR Kepa I H66ca 60i1bWOrO KaHOtIH'-4e 
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CKo ro a HCaM6nA C~CTeM~ 8 OrpaH~4e H HOM, p erynApHoM MHO*eC T8e 

.\ C I;t tJ - 3TO 8epOATHOCTHaR Mepa VA ( d ~ l ~ ) , 3a,qaHHaA Ha 

In. ~ (Rd 181 L) I ~ onpe,QeneHHa~ nonHOC TblO 4epe3 C.£WIO n po...,38 oA 

HylO PaAOHa - HIo1KoAIo1Ma OTHOC...,T e llbHo Me pbI "0 I ~ (I\.) 

d "A (d~ l n,~ ) -1 ., e 
_ Z \ ( z . w ) 6xp( & (~(A) I ", (t. ))). 

d 'OI~( I\ ) , / 1. 7/ 

z.~ (z .w) • " (d~) 6lJl ( lq; C:: (A'))). 
o hIt. I u 

Me pOH r ...,66ca 6011bwo ro KaHOHM~CC Koro aHcaM6nn 4aCT~U op~ 3a 

AilHHbl X 1t , v. dAl GYAeM Ha3bfBa Tb BCHKYIO 8 epORT~OCTHYIO Mepy v.... (dT)) 

Ha n poc Tpa...HcTse In. ~ (R-i ) l. TaKYIO , llT O: iJ /ll oo;. Io1 MceT HOCIo1Tenb Ha 
MHo*eCTee {l(V) ; 6/ ycnoDHwe e epo A THoCT..., Mepel v~ O THOCi.1 Te nb HO 

IlOKanb HOM a -anrerJpt.I .~ (.\C ) aaAalOTc A /l)opMynaMH /1.7/ . OGo3 Hall14M 

~epe 3 ~ (z ) MHo*eCT80 see x Mep r ....66ea npK 3aAaHHbfK t J V 1.1 A.. 
npHHLI~..m...,anbHbI~ Bonpoe p a BHOaeCtlOI1 cTaTHCTt.14eCK0I1 MexaHHKI.1 

3T O Bo npoc 0 AeTaIlbHOM on''''cat,,U1101 MHo*eCT9 a ~(z). 

neHMa 1 . 1"191 
,. 1 d " 

nyc n. 2. .2. 0, ..., n peAnOnO)llHM . 4 10 V <= L (R ). TorAa ~(z) eCTb 

HenY CToe M Ho~e CT BO. 

llOKa3d ren"c T30 
' 191 

~3 Koppem H.\>1 0HHblX HepaeCHC TB, W)KaaaHHblX 9 pa60Te J Bep HblX 

n lJ "" n YCTbl X rpal<l l-1 4Hbj)< yc.. OOS..."" X , c..l1e~ye T CYll..\e CTBOaaHl-1 C nOT 0 4 e 4 HY X 

npeJle 110B Kopp e Il:A1It.10HHblX !PY HK'-'~11. flp...,MeHHFI TextH1 KY. Onl.1 CaHHY.o 

B naparpa¢le 3 . 1 pa6oT bl /33~' MO;t:e... nOBblCIo1Tb 3'fY CXOA"l MOCTb AO O,A I-tO 

MePHO~ C XOAHMOC T ~ Ha KOMna K Ta x . TorA~ ~3 Teope M~ P~en~ / 12 / cl1e 
Aye T, "4TO MelJbl rlo166ca I' I\(d ~ 1 4;) CXOAR T C.A B", CMb'CIle cna60H CX OAJ.1

MOC T'" K HeKO TOp OI1 npeAen b HO., Mepe 110 (z d 7j ) ° 

CneAY1ouV1H pe 3 yJ1b faT AaeT HeKO TOPYIO HHC!K>p MauHIO 0 HOCIH e n e 
MepbI v!(z l d~). OnpeAenHM ¢lYHKUHDJo a..... R ~ Ha MHO.ll(eCTOe fi : 

max 11 . sup sup , ,;; (B(x .r»J (w) " 
.'( r -" '{x) t I. 

C LtCHtpoMrAe f(x) _ m:u I Ln x . 1 1. a B(x . 1) - wap paA~yca I 
B TO'-4t<e x'; Rd " 

npe~no""'t:HHe 102 
• - d 

nYCT b z _ u • V - L,( R ) 6YAc f napHblM noreHUt.1anOH. Tp rA3"" npe -

Acnb HaR Mepa r~166ca COCPCAOTOl.fCt-fa Ha MHOll<eC fae n t.>lt 16J c:;. 11 I 
J(':' ) '- ~ I. 
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nOKa3arel1bC T ao 


! 19 1 
B p a60Te nonYlle Ha o~eHKa Ha Koppenn~HOHH~e ~YHK~HH 


pn(z , (~) ) npeAenb~o;:; ...e pb' v O (t l d~ ) T ~n a 

~ n ~ 

0 .$ p:(t \ (X).).$ en . /1.8/ 

rAe c - HeKO To paA KOHC TaHTa, 3a8HcA~a A OT t • • H V (O). B0 3bMe ... 
Tene pb npOH~BonbHoe or p~HH4eHHoe MHo~eCTBO = ·Rd . To rAa H3 o ,-,eH-

KH / 1. 8/ nony~~... : 

... ... .. C D n 
VA «' . ¢ ) IOJ I; fI . I OJ (E ) = Q lJ .$ iii 12 I . / 1.9/ 

OTKYAa nerKO cneAYCT o~eHKa: 

~ n 
..< .....__c e· ,= 1 D ! vA(z . d> l d~ ) 6XP ( 1':'(:=) ' ) -. ~e 3c .=' /1 .10 /

n=O 01 n 
pa8 HOMepHaA no A. 

npHHeH.AA HepaaeHCT BO 4e6~weBa , n ony4HM: 

)1 v O(t) I';; 1;;'(B(x.r )) ) all 
a I;, R. 0- " • 

/ I. 11 / 
.$ exp ( r ( 3rc - a» ) . 

n03TOMY 

v 0 (t) I ';; ~ n 1(.. ) :! a I-
Q ... ,. ... 

<v (1.)( U d U I .,€-O l o.(8 (I .n») >.nl) 
- .. .~ Z n'- N 

[] ') ft.:) 

/1. 12 
< l l: exp(n (3nc -a).
-

.€Z
d 
D~'(.) 

Tor-Aa 113 HCpaeeHClea /1 "9/ cneAyeT 1 4JO 

~ vO(t)I';;"fi J(")'an l < ~. / 1. 13/... OM 

nO:)TOMY , npHMeHMB 11CMMY 60penA - KaHTenn", , nonYllHfto\ v~(z) 10' t· 1. 

1 . ~ " OeHOBHO~ pe3ynbTaT pa50T~ 

Bee rH66coBCKHC HCpw, H~XOAfl~HCC ~ D MKo*eCTD e ~(l) . HO~HO 
nOtl~\.IH'b, B3AB 81.1nYK1IIIC 0601lO4Kt.1 npeACfI)D limlj\(z,~ d~), Kor
Aa (u npaGe..raeT oG-..eA"'HeMHe MOCH' encYl MCP"H~ MIiOllo.eCTOa ~(t). 
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Hcc neAos aHl1e T epMOAI1"laMH4eC K~X npeAe n08 YCnoSHbiX Mep r H66ca 


11\ (IC, Q) d q) 3KBIo1BaneHTHO HccnCAOBa Hl11O T epMOA~HaHj.14eCKHX n peAC IlOB 


KbPpenR4HOHH~X ¢YHK~~ ~. Me TOAOM KOppen~UI10HH~X HepaaeHCTB 3 aAa

4a 0 3aSl1CI1MOC T H npe AeIlbHbfX KOppe IlRLtH OHHblX ¢YH KII HH GYAP T CBC

AeHa K 3aAa 4 C 0 3aBHCHMOCTI1 OAH04aCTH~HO~ KOppen~IIHOHHOH ~yHK-
4101 J.1 OT r pmfH4H~X YCIlOOHH. C410 PMynttPYCM Teneph OCHO BHOH pe3ynh 


Ta T. 0603Ha4HM l.Iepe3 ~. CIICAYQ4)'1O KOMnl1eKcH$HKallHIO npOCTpaH

C TB-"J l. 8HYTPeHHHX COC T OAHHH HawcH CHCTeM"'. Z, *",, { , . ~ - I"a I I. 

rAe , npo6era eT HCKOTopoe OTKp~Toe MHO*CCTSO Q 8 KOMnneKCHO~ 


nnaCKOe T",. npeAnono*HM, 4T O MHo* e eTSO Q nCAo6paHo TaKHM 06pa30M. 

4 10 HMelOr e Mbi e n aH Il~I1TI14eCKHe n pOAO/I,llle... "'R ycnoBHblX Koppe nRII HOH

HbiX <l>YHKU~~ Ph (z . w (% )n ) Ie ... on peAe l1eH"e B § 3.1 I TO"K" 
Ii I -= ({a ,x )1. 3 n1 npOAOn~CH H Jl 0 60 3Hul..411M l.I e pe 3 p! (Z ) 

4epe 3 IP 1zt 060 3Ha4""'" Te pMOA~HaM ~1 4 eCK"'M npeAen ce060AHoi1 3HepnlH 
npYl Ha r7H 4H ... Hy ncBblx rpaHH4 JfblX yc noB Hi1. . Onpe,a,c nHM TaK~e 

p (W) (z; () lim 1 Ln Z II (z. ~ . () 
~ A t Rd jA 

-I ( &,i) .. (II e» e fo«; ) "(~).) e n 


" 'Rd \ ,~ O n! fI n 

.. lim .1-- In ~ !:...O ( d (;) 

npeAnona raA, 4TO r paH Io1~a B npasoH ~aCT ~ c~ecTBye T, OCH08HOM 

pC3yn b Ta T HaCT oA~e~ pa60T~ c ¢oPHynlo1p yeM 8 cneAYC~ei1 TeOpeHe . 

Teope.Ma I 

lIyc Tb card L 2 . 
npC.,Qn onO*MM. 4 1 0 napH",,'; n OnO)k I1 TeIlbH O .... o!'pe ,Qe.neHHbl51 n OTeHLlHa n 

V TaKO~ ; V<' L' (R d ) " V_ L ' (Rd ) . nYCTb W ~ \!(V) . t o> ~ Ta~~ e. 
~ TO; 1/ p~(z) AH<I>'Ilepe H~"pyc ..a e TO"Ke • - z 0 ; 21 ~L")(z o ' <) ~ 
~ pO (z l /lilA ( .. I (- I Il l;. (1 • .) 1\ , ~ All" HCKoTopO r O , :> 0; 31 OAHO

'" 	 0 AA 

4actH4HAA Koppenn U Yl OHH<lA ¢yHK~"'A p~(Zo I CU (X) l ) Cytlte CTB YCT H Tpa HC 
nRLtHOHHO- HHsapHaHTlia ; 1,1 cyuteCT8yeT CBAJH,aR OKpeCTHOC Tb 0(0. 1) 


B KOM n ney.CHoH nJ'tOC KOC l l1 C 1, c OAep*ulllaR T04KJ1 { ... 0 101 C... i. B KO 

ropy~ npOAo~aIOTCR Bee ycnooH~e KoppeflR~~OHHwe ~YHKLtH~ 


tp~(t.~.') l: 1 ~ 8 KO TOPOH M~ HMeeM OAHOMepH~C no ( ~ 06beM), 


\ OltetiKH nm-"J: 

n (' • 
• 

sup 
n 

P 
i
\ •• W.'; . (l)" ::. 'n . / 1 . 15/ 

(' )n" (,\'. l.) 

.;: c;. 	 0 (0 ) i ) 

r J;lC 'n - HeKOTOpwC il6cornOntbl~ KOHCT,aHrbl. T orAa rcpMoAHHC1MH4e 

CK"'~ n~Ae n B CMblCnc ctla60 li CXOAIltMOC T H YCnoOHO~ rI166cOBCKO'; 

MCPbl l' \(Z, r:i ,d q) CYU4CC. faye' '", paeCI-l I-.! ( z :d rt ) . .!leT a n~HY1O AJ1CKYCCHIO 
Dcex npeAnOnmtleH~L1 :)JOYI Teo peM bi 4 vI'ra Tel1 b Hi3~Aef 8 ' .$3. Ha XOAIt1M 
Tat<lIle A,eTallbt"loe AOKaJ3tCnbcr(lO TeopeMbl . OC liOoaHHoe !-fa KOppe J1R 

l(~10HHblX HepaSI.;IIC TBiJ X 1 AOKa3aMHbfX B 3TOi:1. paOOTe . 

6 

2. 	 60nb ~O~ KAHOH~ 4E CK~~ AHCAM6nb 

B TEPH~HAX ~YHKU~OHAnbH~X ~HTErpAnOB 


/npE05PA30BAH~E C~HYC-rOP~OHA/ 

npeAn OnO)KHM, 4TO 

V(r.l l =f d%dy f(l )V(X-y) g(y) /2 .1 / 

on peAenReT 6H n~He~HY~ , H enpep~BHY~ , nono. "'Ten bHO onpeAeneHHYIQ 
¢oPMyny Ha RA~PHOM npOC TpaHcT Be WB apua S(R d). TorAa ~ 3 i e o pe Mbi 
M~Hnoca cneAyeT, 4TO cy~eC TByeT eA~ H C T DeHHa R Mc pa raycc a ~~ (d~) 
Ha AYanbHo H npocTpaHcT Be o606~eHHblx ~YHKLtH ~ YMCpeHHor o pOCTa 

S' (ftl) , x a p a KTepHcn14eCKHH ¢YHK'-'HOHan r~ KOTOPOH o n peAe I1RC TCFI 

¢opMynOM: 

o 0' I¢(Q 1 
rv(O ~ f " v (d¢) e - exp-2 V (f.f), / 2.2 / 

S • (R d ) 

npH Ha nl-'l~ HH per YMpHOro rpaMI"I\.IHOro yCI10BHA ~ E O(V) 60nbwaR C T3

THCH11.1eCKa R c YMMa 

.. .. zn .... ... ... 

ZII (z . "') - ~ - ( d (l)n . %p (&((x)n :(x)n) 


n - O 0 1 0. 
A /2.3/ 

exp( &(;) I e:; (lie))) 
n 

MO)f(e T GblTb 8 Wpa)lleH3 4 e pe 3 cneAY1OW.HH !ll yHKU I1OHdIlbHbli:1 ~HT er parl : 

o '. la¢(y )
( t,v (d¢) exp(Z ( d(X)C(¢)(X» 11 : . y ; 

Z,,( •. w ) = S' (R ) II y ~ ",(IIe ) / 2 . 4 / 

r ~~(d¢ ) . Q : .Ia Y </>(y ) 

S ' (Rd ) y<;; w l/lc ) 


B ~oPM yne 12 . ~1 MW ~cnonb 3 0 B aI1H CBO~CT 80 HeMrpa nbHoClH IJ.21 
H cneAY~~ l-'Ie COKpa~e KH R : 

~ 2 V CO) 

c(¢) (x) • : COS a ¢(l) ; = e 008 a" (x) 


e 
I2 . S1: . Ia¢(&): . o 'fV(O). 10<1(&) 

nOAblH1erpa llbHble 6b1pa_eHHJl 8 C!JOPMyne 12. ~/ c.oncplfila t 6eCKOI1C\.I 11LtC 

npOH30eAel-tHIt 1 Hna U : e h:tycbCy), n0 3 TOMY H)';ttHoiI HCKOTOpaA annpoKCH 

MaLtHOHHa R n poUeAy£a, 4ToG~ CT pOr O o60cHooaTb ~pMyny I'.~/ . 
3TO MO*HO CAeJ1a T b c neAY~HM 0 6pa 3 0 H . B cny 4 a e n pOH3BOnbHoro 
o r paHf.14eHHOro '" perynAPHorO Ar. R C 003bMeM He KoTopytO noc.neAOaa -

TCllbHOCl b ;<; n e R d . 0 KO TOPOH cAenaeM npeAnOIlOMleHl1e , 4 TO An ( At 
AlloR Bcex n "" ~ ,,,0 B CfoIblel1e MDI-IOTOHHO~ CXOAIo1MOCHt. OnpeAem1M

n 
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T,i}KlIIe ~ An('\ C) -~ (.\ n- ,\)n ~ (.\o). TorAa npaoylO C TOpOHy paBeH CTea / 2 .4 1 
onpeAeM"'I Ka K : 

o • 'a 0;6 (y) 

f~ ..(d,,)cxp (. r d(xJc (0;6)(x» 11 . : . Y : 


y~ OJ. ( \ c ) 
lim 1'0 • 12.6/ 
n'~ f ~ ~(dQ ) I! : e Ia y o;6(y) 

1~ W T < 
·\n( l\ ) 

Be3Ae, rAe M~ 6YAeM HHel b A~no c 6~CKOH~4H~M ~pO~3eeAeH ~~M 
i n 0<>')Il:e )' nOJ\pd3YMeBaC1CR o npe,QcnCHHaR Bblwe annpot<o1 Ma",1<10H

y 
;"laR n poLeeAYpa . n - 4aC H 1YHble Koppen~U""OHHble tltYHKLll<11.o1 6onbwo r o Ka 

HOH~4CCKoro aMcaMfinA C""CTCM~ , Ja~KH~TO~ B O[paH~~eHHOM MHO~eCT 

Be 1\, npH HaJ1Lot4.l~14 a IiCW Ii C~ KOH¢>l4rypat~Ioo1"" (;; .: n (V) : 

n "'" -1 N rn+ a 
p,(z . w (x ). ) = 2, «.w ) . I ..L- d (y l 

. I . m-o lUI m 

cxp ( r; (x ) U(y) (x ) u (y> » n m Jl m / 2 .7 / 

'" ,.. ... e 
, exp(r; « x) U(y) 'd (' » ) 

n In 

MO*~O nepenHcaTb C HcnonbaoeaHHeM ~Y HKLlHoHan b H~x ~HTe rpanOB 

c neAY~HM o6pa 30M: 

pM(Z ••• (~ ) )
.1 n 

no ' . Ilia <PCl ,) Iu <{;I.y)
zill(d<t»cxp (Zld(x) c ( <I>)(x» :.' : n:e y 

V /\ 1-1 Y~(H (l\ C) 

° .. n ·ei Uy<l><Y) r I' v(d.;l ) expel. r d (x) c(";)(x» 
A y~ ~ (Ac ) 

/2.8/ 
z f «<1>)(;) de;)

- _IO n iu Xl ) 
"Z (z. w Jz"r~ (d"')II , e I e II 

\ V ,_ I 

Iuy<b(y) 

· 11 : c 


It:.u.( .\ C, 


JAecb , no onpeAeneHH~ . 

LJ ... ... IU 4J,(y)
Z \ (7. , r:: I ~v (d.~l cxp(' r d(x) o(oI)(x» II. : e Y /2. 9/

!\ ~. ..; (oj U\~ ) 

8 

CnellYIOtIlYIC q,OpMyny lIIHTe r PHpOBaH~R no 4aCT RM 3KcnOHeHTbi An R BCR 
Kor o F'; L ,(1'8 ) : 

f F (<I» . i cj.(O 1,,!; (dQ\) eIp(-t' l r : ~ ) f F(¢li f . V ) i' ~(d Q\ / 2 . I 0/ 

MO*HO npOCTO AOKa Ja Tb, Hcnonb3YR CBO~C f BO KBa3l11HHBapHaH THOcTk 
rayceo8oH M~Pbl Jl ~ (d ¢) • rAe, no onpeAcneH~11O. 4cpe3 ., 0003Ha4eHa 
c a epT Ka ..., II fI :~ V( r . t) . npHMeHRR nocneAoBa TenbHo IlK>pMyny 
/2. 10/. nonY4~M B03MOMHOC T b npO~HTerpHpOBaTb no ~ac r RM Bee 3K 

la " 'PCY)c. n OHeH fbi III] npm13BeAew..,,. II : e ;z D ¢QpMynax /2.3/ 
y~Ct.I ( A(I ) 

M /2.9/ . TaKMM nyTCM M~ nOlly"'ae~; 

ZA(";') - r "~(d<l».xp(, f d(I): 00'(0 0;; (I) Ii&«;) .": ( I ' » : ). 

,\ 


". • C 
n -coCCI) .cu( A » 

p n\ (2 .;;, (i) ) r. e n < /2 . 11 /• n 

y f i'v(d¢ lt .;:' ) (I: o,ol"(X ; ) 

1= I 


3AeCb Al1 F1 COKpa",CM"'R B BeA~ o603Ha4et-H1e IJ ,\(d cjJ 'z, w) AnR e neAYIO" 
l1\e i1 BepoflTHOC THO~ Me pbI Ha S ~ (Rd) : 

• - I ' • . • • 
I,.(d<h '.w ) 2 \ (' . w ) "Xp(. r d(x) C08( 0,,(1) ~ i ~ ' (% w (,\C»: . /2 . 12/ 

i\ I /\ 

6 AanbHe~weM 6YAeM ~cnonb30BaTb cneAy~~He cXOAH~e C /2. 11/ 
~ /2.12/ B~pa~eH~R 

... .... c:~ ..... .... 

Z \(z .w.{) - r /,O(d <l»eIp(' f d(x) :r.o.(o,h(l) +(I.'-(x M(A Ill :) , /2. I 3/
J V A 

rAe '" 0603Ha4aeT KOMnneKcH'y1O nepeMcllHYo . B cnY4ae ~ ~ U(V) 
Hecno~Ho AOKa3aTb , 4 TO ~opMyna /2 . 13/ onpeAenAel HeKo ropy~ 

llellYO cbYH Klt l<11O nepCMCMHOK (. JlnR Hac , OAHaKO . Ha~6ol1ee CYllleCT 
DeMHW~ ABflAeTCR aonpo c 0 pa3McmeHHH wyne~ 31 0H ~YMK4H"'. 6epFI 
' t ~ RI H npHMCHRR HepaoeHCTBO HeHceHa, nonY4aeM 04eHK Y: 

2\ ( "'~").: axp ' r d (i)""8l/;;(i l';;(AO » 
.\ 

/2 . 14/
2 exp-z r d(x). 


A 


OTKyn(] cneAyeT . ""TO cylltCCToyer Hel<OTOpaA Ow.pec-rHocrb at (I.. Cd ) 

9 

http:tltYHKLll<11.o1


BellleCTBeHHO~ OC"" RI'.'I, 38BHCAw,a R. Boo6U\e rOBOpR, OT .r.. (,J " /I, 
rAe $YHK4"".R Z I\. (z, W, t) He lo1,."eer HYIle~. 

B03bMeM Tenepb (c it. TorAa. HcnOIlb3 YR $OPMYIly / 2.3 / . nOIlY1l8eM 
0 4eHKy npt.1 z L 0 : 

,\ (z , ;;' , it) ~ 1 • z rd ( ~) ..p ( - 0(; I;;' (/I')) + 0 ( z2) Z I. / 2 .15 / 

Yl 3 04CHKH /2.15/ cneAye T CY~C CTBQBaHHe OKpeCTHOCTH 0 J (z . ~. A ) 
MHIo1MO~ OCH 1m C. B KOTOPOl1 OT CYTC TOYIOT HyJ1H cTaTHCnt4eCKo~ CYM
MOl ZA(z.(~.'). rlOJTOMY AnI~ (, C; o r("~J . t ) U o J( z' ~.f ) MO,"HO 
Ol1 peAen~1'b a Hanlo1TIo14eC Ko e npOnOJ1ltCeHlo1e Mepl>I IJI\(df/J lz . cu ): 

",\(d", t, ':.,) _ 1 , exp (z rd(~):cos( a ¢ (x) ; <: G,(;);;' (/lc))) : ) 
Z,\(z.o>, O /I 

/2.16/ 

x ~O(d .p). 
v 

Ka K yBHAH~ e A a nbHeHweM. MeTOAOM KoppenR 4KOHH~~ He paoeHCTD MO~


HO Io1CCfleAOOaT b TC pMOA\.1 Ha MH4eCKHe n peAe~ H8 ee~e cTBeHHoH OCH 

Jm ( 0 0 . CYM<e H"" MCP 12. 16/ HaJm(o O o60 3Ha" "M " epe3 : ~ 1\(dq, I Z,';; , t) . 


3 . KOPPE fI~llHOHHhl E HEPABEHCTBA THI1A HEPABEHCTB IHHH 6PA 

Onpe.llenHH cneA yl()I4l-1C MOMeHlbl Me pbl : 

c "(z . • : ,1) (~» r /7 , (d o!> 7. . ,7•. t) Ii C( q,) (" I 
.\ n.. i ::o L 

n Itl ..... " " 
t' • « . OJ • I (x) ,(y ) ) . 


" m 

n mr ,i ,\(d 4> .,::" ,). II o(q, ) (x,) 116 (9) ( y ) /3. 1/ 

• i·- 1 j ::1 j 

... ... ... 0 10 tiln 'P"( • , ' •. t) ( I) )~r~\(d<,>." .• ,I ) II :. I : (x ) / 3.2/
tI, I I 1 

' n ' C,, «, w , l) (i) ) 

" 
_ ' -la .oP(y ) n I .~' ) 

( ~Ov(d 4» exp(. rd(l) d(oh)(l )) \I 0 : . I : n : e I ': 
,\ r 1 1- -- - --.,..--~-'---- 13 . 4/o ... '" l(l 0(,)

("v(d ¢) e xp ( z (d(I) O(¢)(I) l1 . e - y 

II Y 


° elp( it f. (;)n I.~ (,\e)) c~(z ,w , t I (~ ) " ). 
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4e pC3 <-~~tz, t) 0603H a4HM M~l eMaT~4ecKHe O~~AaH~~ no Me De 
;1\(d r/J ' Z,cu ,t ) , a 4epC3 .~ _")(¢ ' W ) (z . t ) - MaTeM~ T H4ecKl1e .?~ I-1 Aa H~R 
no Te.M30 PHOMY n p o lo130eAeHIo11O Mep ~(\(dq,: x, ¢) ~ /\ ( d ¢ ,1. , c..>.t}, 
rAe 4epe3 ~ 0603H84cHa nyc TaR eHeWH~R KOH~ rypa ~H R. 

r"ipeWl 0)lleHloH:' 3.1 
, - I d 

nyc lb z~ O , IIJ ~n (V) ,a ~)I'HK4J.1R ( .I. , a) I;L A(R 81, ) ~ eJ1~e TCA 
HeOTpHl.taTeflbHoM n04rH Be3Ac n o Mepe dE • d:\ Ha Rd A 1. TorAa 
~MeDT MeC TO cnC~~He KoppenRUHOH H~e HepaBeHC1 ea: 

n - " (xOs « O e ( o)(11 ) - n c(q,') x \ )) 
- 1·-1 1_ 1 

/3.5/(<D.;) ) 

8~ n' exp(!6 ( d(~)c (4»(~ ) !(~) c(<I>' )(x)) > (z.t) . 
/I 

llOKa 3aTeJ1bCTBO 
'SI 

np~MeHHM apr YHeHTW , n c peOHa4a nb HO ~C n0J1b30BaHH~e ~H HH6pOM , 
B n pOCTpaHCTBe none H I¢ ,~ ; I on peAenHM OPTorOHanbHoe npe06pa30

Ba t-H1e 

14> ,c, ' I-> I ql . , 1jI_1 ~ I~ -</l r o' 13 .6/.; 2 'vT \. 

TorAa HMeCM: 

~OV(d9 ) e~o (d¢/ ) o l, O(dljl )$I,O( dljl }. 13 7/ V V' V 

HCnon~3YR ~neMeHTapHue Tplo1rOHOMeTpH~ec~~e ~opMyn~, no~y~aeM: 

expC' r d(i)( C(4) )(x ) ,: COS(."(I) ,. t f,; (i 10: ( ,\"»: 
II 

... • . A '" e 
2exp(2z [ d (x) : oos(aljl (x) i I t , ( x I w( '\ )) / 2): /3 . Sf 

, \ T 

: C05(0'l'_ (I) . t &(i l ~(AC»I2 ) : ) . 

nocnc p.J311O*eHHR :no':' 3KcnOHeHlbl 9 PRA no cTeneHltM t nOl1y~HM 

~aKTOPHJyeMoc rb :noro BbipaltCeHIo1R . nOll06ilb1MH PilccY>MAeHI-1RMH Mbi 
AOKa3weaeH CBO~CTBO ~aKTopH3yeMocT~ ocranbH~x ~neHoB npaeOH 
~aCTH HepaoeHCTBa /3.5/ ~ 

~pyroc npOCToe, HO Ba~Hoe AnR HaC ~oppcn~4HOHHoe HepaeeHCI
DO HO*HO nOl1y"4~Tb f " cnom.3Y~ aprYMeHt bl , nOAo6HbiC TeM I KOTo phle 
Mbi npMM~HRn~ B n pcAblA~eM AOKa 3aTenbCTse . 
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npCAnO)l(eHl1e 3.2 

nYC Tb Z 2. 0 VI ~ t;. n(V). B0 3bHCM .ruo6YD nOCneAOBaTeJ1b HOC Tb 411

cen 0i~ [0 ,277). Ta rAa HMee T MeCla c neAy~ee KoppemH.tlo1oHHoe He 

paeeHCTBO : 

(w)" " ( <I» 
< 11 	 c (~)(x . » (t» ! < lI:ool(a ~(X I ) 13 .9 / " °1) : 'A ( %,1) 

1-1 1 r\  I-I 

,QOKa 3aTellbCTeo 

~C nonb3yeM COOrHOWeH~C 

n (~) n (c:) 


, II c (4)) (~ . ) 'A (z) t) - < 11 : cos(a <p(x I) + ° 1 ):> ,\ 
 (z, t)
lI~ 1 I 1",, 1 	 . 

13. I 01 
n n ( ell. tll) 


, ( II c( <P H. I) - 11 : cos( a
l 

<h(x ) ./1 ) : > (E,')

I , I , l I , 

lo1 	 npl1Me l-tHM a p r YMCHT bl AOKi'l 3 aTCI1 bCTBa npeAnOM<e HH~ 3.1. npe AblAy",ee 

KoppenRlIViOliHoe Hepa BeHC TBO MaNCHQ AOKa3a T b TaK)t( e AnR MOMeHTOB 

nina cA' ". 
npeAJ'tO'It(CI-Ul\e 3. 2' 

nYCTb E2 0 , o:;;.fl (V) ,°1 "'[ 0,2") AnA j = 1, . .. , n. To rAa 
HMeeT MeCTO c neAy~ec KoppenRUHOHHoe Hepa s e HCTB O: 

... 11 A. ... n " ...
c \ 	 ( 7. ,(x ) ) , i C \ (z, w , l) (x ) 13. III 

j n , n 

,QOKa 3 aTellbCTBO 

Bocnonb3YUMCR onpeAeneH~eM /3.~/ . ~cnonb3Y" /3.6/, /3. 10/ 
H 4eTHOCTb rayccoBo~i MCPt.I Il~' nonY'4I1H 

-" - c"(t,; . 1 (;) .(0) ) · (Z T (Z,."I))-I(Z,(E))-' C ,\ (t (i ) ) 
n	 .\ n n .\, n 

• 2 
n __ 1 V(O)~ 	 £ n A. . ::. 	 -::. r d(.) II 0 2 

_ 	 O!I, -+11 \ n 1' 1 J 
/3. 12/o 	 ~ A l ( r I' .. (d 'l'r ) . SiD ( ~ • j' f J ('I'. (x J) , 2 . '1 :11c(",)(i I) 

II : e -'.yq,+(n :) •~ o. 

Y"6)~(i\' ) 
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Ha 	 nocneAHeM IU.J r e Mbi CHVlMaeM s c nOMoraTCllbHYIO 061>f!MHYtO t\ 
perYI1~plo13aUHIO . 

3AME4AH ~ ~ 

Hep30e HCTBO THna Hepa eeHCTsa / 3 . S1 6~110 3aMe 4 eHO y*e B 1977 r. 

~I1CTepOM n p.., 3Hf)I1H3e cn"' HOBO~ MOAenVi X- Y. B nocneAHee BpeMR 

'lTO HepaBeHC Teo t l3WIk) pa3l1H4Hble np:tlMeHeH"'1I a o6nac n1 peweTo~HblX 

c n~HOBbiX CHCTeM . a TaK*e eB KI'IHAOeOH KBaHTOBO~ TeopHH nonR. no 
n090AY TeopHH nonA OTMeT14M 3AeC b pa60TbI aSTopa 24. .31) . . B pa60Te/ 246 / 
AOKa3~Ha eAH Hc T BeHHOCTb pe ry nRpH~x r H66coBCK HX COCTOAHH~ A~ 
ASYMCPHOH MOAen14 THna CHHyc - rOPAO l-la . HeKoTopble pe3Yl1b Ta ThI OTHO
C""Tellb~40 ypaB He H io1 H ,Il-n- p e c nY4 a e 503011HO~ e epeMH ABYMepHOIo1 

CKilJ1.A PHO~ MOAen.., OKaO bi nonY4C Hbt 8 pa6ore l3! ~ npHMe He H1110 3 H1X 

KO ppeI1FH,"'OHfH.IX He~a,e.H CT B B AOK .J 38r enbCTBe OCHOB HOH TeopeMbl 

n OCStl",eH3 pa60 Ta I 3 . 
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C006~EHHR. KPATKH E C 006~EH~R . npEnpHHT~ H C60PHHKH T PYAOB 

KOHcI>EPE HlIHA. H3,QABAEMbiE 06DEAHIi EHH~M HflCTHTYTOH RAE PHblX HCCflE 

AOBAHHA. R BflR~TCR ~HlIHAfl bHWHH nY6flHKAUHRHH . 


C c"'nK~ Ha C006l1lEHHR " nPEnPflHTbl OHRH Aon ...... t OAeplKaTb ene
AYIOUlIo1 C 3n eMeHTbI : 

- ¢aMHn~H ~ MHM~~anw aSTop OB, 

- COKpa~eHHoe Ha3BaHHe ~ Hc THTYTa /OH~ ~I H ~HAeKC ny6nHKa4~~ > 


- ~eeTO ~3AaH~R IAy6Ha/, 

- rOA HJAaHHR, 

- HOMep c TpaH~4w /npH Heo6 xOAMMOC TH/ . 

np~Me p : 

1 . 	 nepeywuN B.H . u dp . OHRH, P2-84-649, 
/ly6Ha, 1984. 

CcwnKH Ha t<O I·mpeTHYO CTATblO ~ "OM.€uteHHylO B C50pHHKe, AO.nIoJ( I~bI 

COAep*aTb : 

- ~aMHnMH ~ HHH~Hun~ a STo pOB, 
- aa r na8Me C6opHHKa. ne peA KOTOpbl ,..... npMBOARTC FI COl(p~eHHWe 

cnOBa: 'IB KH ,II 

- COKpa~eHHoe Ha38aHMe HHcT~TYTa /OH~H/ M ~HAe KC H3AaH~FlI 


- ~eCTO H3AdH HR /AY6Ha/ , 

- rOA H JAaHIo1R , 


- HOMCP cTpaH~4Y, 

npHMep : 

f(OJlnaKOe H . <1l. B KN. Xl MexdYH a po dH/IIu. 
CWW03UYM >1 0 RdepHOU 3AeKmpokuKe , OHRH, 
/lIJ-84 - 53, /ly6Na , 1984 , 0 .26 . 

CaSUH H.A . • C~IUPHOB r.H . B 06. "f(pamKue 
C006111BHUJI OHRH", " 2-84, /ly6Na, 1984,c. J . 
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