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I. BseneHHe 

B naaaofi pa6oTe 6yneT rrponorr~eao HccnenosaaHe B03MO~HOCTH rrocTpoeHHR xoHeqaofi 

ITOKBIT.bHOfi KBBHTOBOI\ TeOpHH CKBITHpHOI'O ITOITH 

"' ITyTeM BBeJJ.eHHH Cyii!eCTBf)HHO HeiTHHell-

Horo rrarpaH~HaHa B3BHMonel!cTBHH, B HacToHmee BpeMH cymecTsyeT nsa rronxona K aTofi 

11-41 /5/ . 
rrpo6rreMe, KOTOpbie pacc"'\OTpeHbi B pa6oTax H K co~arreHHIO, MaTeMaTHqecKHe 

TpyJJ.HOCTH rrpH HCCITeJJ.OBBHHH BbiCIIIHX ITpHOITH>KeHHl! TeopHH B03Myii!eHHl!, OCOOeHHO rrpH rrpo

BepKe YHHTBpHOCTH, qpe3BbiqafiHO BerrHKH, TBK qTo ITOKB TpyJJ.HO CYJJ.HTb_O TOM, H8CKOITbKO 

ycrreruaa npoH3BeaeaHaSI nonbiTKa. 

CymecTneaaofi qepTol! 3THX rronxonos HBrrHeTCH aeo6xonHMOCTb paccMoTpeHHH TeopHH 

B TBK HB3biBB9MOfi 9BKITHIJ.OBOl! <!>opMyrrHpOBKe~ T,e, BMITITHTYJJ.bl ~H3HqecKHX ITpOU9CCOB rrep

BOHaqarrbHO HBXOJJ.HTCH ITHII!b B 9BKITHIJ.OBOl! OOITBCTH npOCTpBHCTBeHHO-nOJJ.06HbiX BH9IIIIIHX HM

nyrrhCOB0 B o6nacTH, rne OHH semecTneHHbi, flepexon B <!>HaHqecKyiO o6nacTb ocymecTBnHeT

C!i 8H8ITHTHqecKHM npOJJ.OIT>K9HH9M no HIIB8pH8HTHbiM HMnyrrhCHbiM nepeMSHHbiM, floCKOITbKY 

H3-38 8H81THTHqecKHX CBOl!CTB pBJJ.HBUHOHHbiX onepaTOpOB B X -npocTpaHcTBe o6biqHaH 

3KBHBBIT9HTHOCTb eBKITHIJ.OBOl! H ITC9BJJ.OeBKITHIJ.OBOl! <!>opMyrrHpOBOK Hapyii!eHa, TO IJ.OK838T91Tb-

CTBO YHHTapHOCTH, 'npHqHHHOCTH, BH8ITHTH~HOCTH B p -npoCTpBHCTBe HrpaiOT f'ITBBHYIO 

po~b npH nposepKe caMocornacoBaHHOCTH HSITHHel\Hol! TeopHH. Ycne~ eBKrrHnosoll <!>opMynH

pOBKH npH pa~cMOTpeHHH HerrHHefiHofi aanaqn MO>KHO cqHTaTb ocymecTBrreaneM HJJ.eH ID.lliBHH
/~ 

repa 

npyraR oqeab B8>KH8R . qepTa 3THX n,onxonoB, Ha qTo He ObiiTO o6pameHo IJ.OIT>KHOI'O 

BHHM8HHR B Bbiii!eynOM!!HyTbiX pa6oT8X, - 3TO HeOJJ.H03H8qHOCTb, B03HHK8IOII!8R npH nocTa

HOBKe npot5neMbi B eBKITHJJ.OBoll ¢opMyrrHpOBKe. l1Haqe ,no onHoMy rrarpaH>KHaHy B3BHMonell-

CTBHSJ, OTnHttHOMY OT ITOnHHOM8 ITO </> , B03MO>KHO HBfiTH HeCKOITbKO p83nHqHbiX S 

MaTpnu. flpH aToM ycnosnll yanTapHOCTH H npHqHHHOCTH HenocTaToqHo, qTo6bi aa<!>nKcHpo-

. /1,2/ 
BaTh KaKoe-nH6o onHo pemeHHe, B nepBOM nonxone HeonHoaHaqHoCTb npoHBrr!leTcH B 

TOM 0 qTO 38JJ.aqa KOIIIH CHCTeMbl JJ.H<!><!>epeHUHBITbHbiX ypaBH9HHfi, KOTOp8!1 CT8BHTC!i B COOT-

BeTCTBH9 T -npoHaseneHHIO, He HMeeT eJJ.HHCTB9HHoro pemeHHH, Bo BTopoM nonxone151 

ypaBHeHHe fafiaeHoepra IJ.ITH npOH3BOIJ.Hll!ero ¢YHKUHOH81Ta s -MaTpnua 11eopHH so DHem-

HeM none, ycpeJJ.HeHHa!l no BaKyyMy) H ero pemeHne HOCHT qJicTo <!>opMarrbHbill xapaKTep, 

BXOIJ.HII!He B ypaBH9HH9 H pemeHHe onepaTOpbl He onpenerreHbl Ha COOTB9TCTBYIOIIIHX <i>YHK-

llHOHBnax. flpHll:8HH9 CMbiCna nonyttB!OlllHMCSI Bblp8}K9HHHM MO)KHO IIpOH3BO.t:(HTb pa3nHliHbiMR 

M9TOll,8MH, ttTO rrpHBO.llHT K paanHttflbiM OTB9TBM. Borrpoc 0 CT9II9HH HeOnH03H8ttHOCTH H 0 

IIYT,H ee ycTp8H9HHSI ITOKB OCT89TCH OTKpbiTbiM. 
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B aacToRmel! paooTe Mbi xOTHM ctjlopMynBpoaaTb npo5neMy aecKonbKO HHa'!e, qeM 

/1-5/ 
B 

HaM Ka>KeTCSI, 'ITO npeAnaraeMaSI 3Aecb nocTaHOBKa aaAa'IH, ao-nepBbiX, 5onee cooT-

B9TCTBy9T cnenaHHOMY paaee, T8K KBK HBHO HCITOnb3Y9T B03MO~HOCTH H90ltH03H8~HOA ITOCT8-

HOBKH rrpo6neMbi, BO-BTOpbiX 1 K8)1{9TC51 6onee o6me'A", T8K qTQ OK83hiB89TCSl B03MO)I{Hb1M pac-

mHp!!Tb KITBCC tPYHKUHl! B38HMOAel!CTBH!I L 1 (x) •- gU(cp(x)), All!! KOTOpbiX B03MOlKHO no-

CTpOHTb KOHe'IHYID s -MaTpHuy. M rnaaaoe - rrpo5neMa aaanBTH'!ecKoro npoAon>KeBH!I B 

tPH3H'I9CKYID o6naCTb H npoaepKa yHHTapROCTH Teop!!H OKBlKBTC!I 6onee npocTol!, 'IBM B yno-

MHHYThiX Bhilli9 no.nxoaax. 

Mbt ae 5yAeM o5cy>KABTb 3ABCb aorrpocoa, CBSI3aHHbiX c neoAnoana'IBOCTbiD, TaK KaK 

cerOAB!I erne ne !ICHO, cymeCTByeT ITH XOT!I Db! O)l!IH MeTOil nOCTpOBHH!I KOHB'IHOI! S -MaT-

pHUbl no HBITHHBl!HOMY narpaH>KHBHY B38HMO)lBl!CTBH!I, 

B cHy'!ae nono>KRTenbaoro oTBeTa aa nocTaaneaayiD aanaqy -neo6xoAHMo 6yneT noAy

MaTb o tPH3H'IBCKHX ocaoaax npeAnaraeMoro cyMMHpoaaHH!I. BoaMO>KHO, neonaoana'IHOCTb 

oy)leT tPHKCHpOBBHB K8KHMH-ITH60 )lOUOITHHTeiTbHbiMH tPH3H'!eCKHMH TpeDOBBHH!IMH. 

B aacToRmel! cTaTbe 5yneT nocTpoeaa S -MaTpHna B 9BKITHIIOBOl! o6naCTH UpOCTpaH• 

cTaenno-nonoonbtX BMnynbcoa. AnanHTH'!ecKoe nponon>KeHHe a <j>BaaqecKyiD o6nacTb 5yneT 

npoaeneno B cneAyiOlliHX pa6oTax. 

2. ITOCTBHOBKa 381l8'IH 

ByneM paccMaTpBBBTb onnoKoMnoaenTnoe cKanRpHoe Meaonnoe none 

narpaH>KHaHa aanHCbtBaeTC!I B BH)le: 

L(x) ~ L
0 

(x) + L
1 

(x), 

L o (X )•·- lHJL 2 cp 2(x) - a<jJ(x) a cp(x) ax _a_), 
V •X V 

L
1 

(x) •-· gU(cp(x)),. 

cp , ITnoTHO Cl'b 

( 2.1) 

(2.2) 

(2.3) 

rae U (a) - HeKOTOpa!! <j>yBKllH!I OT a , 8H8nHTH't{9CK8Sl B OKpecTHOCTH TO~KH " •· 0 ,-

U(a) ~ :£ 2._ a 
n-= 8 n! 

(2.4) 

8 CB!I3H C BbtllleCK838HHb!M 00 HMeiDmel!CSI H90AH03HB'IHOCTH npH noCTBHOBKB 38A8'IH 

C H9ITHBel!Hb!M B38HMOAel!CTBHeM THna ( 2,4) c<j>opMyiTRpyeM aarny npo6neMy CITBAYIDlliHM OD-

paaoM: 

4 

8o3MO>KHO ITH ITOCTBB!!Tb B COOTBeTCTBHe HeiTHHel!HOMY narpSH>KHBHy B38HMOA9l!CTBH!I 

L
1

(x) •-gU(</>(x)) S -MaTpHUY, KOHB'IHYIO B KH>KAOM nopHIIKB TeOpHH B03"4YllleHHll no 

KaKRe npH a-roM aoaaaKaiDT orpaaaqeaR!I aa Knacc aonycTHMbiX KOHCT8HTe CB!13H g 

<I>YHKUHI! U(a)? 

Cnoaa •noCTHBHTb B COOTB9TCTBHe• B H8CTO!Illlell paDOTe 6yneM nOHHM8Tb B CMJ;tCITe Me

/7/ 
TOAOB CyMM!!pOBBHH!I paCXOA!IlliHXCSI p!!AOB o ITonRH!I aaanorH!I C 3THMH MeTOIIBMH DYAeT 

BHIIHH HHJKe, 

ITocTyUHM cnenyiDIIlHt..l, o6paaoM, 

1. BMeCTO oeCKOHB'IHOro p!!AH no onepaTopy non!! 

cT'eneaR N 

¢ B ( 2,4) paCCMOTpHM nonHHOM 

rne 

N 

U N ( </> (x ) ) ~ I ~ 
k ~ 8 k! 

k 
¢ (x): 

(2,5) 

N -JlOCTaTO'IHO 6onbmoe, ao Ko!leqaoe '!Herro. ITpo6neMa aaTeM 6yneT CBOAHTbC!I K 

nepexoAy K npeneny N .. B Bb!p8lK9HHSIX AITSI S -MaTp!!Ubl, 

2, narpaaJKttaa ( 2,5) on!ICbtBaeT aenepeaopMnpyeMOe C8MOA9l!CTBHe CKBIT!!pHOrO non!!, 

B K8JKIIOM nop11.t1Ke TeopHR aoaMymenHll no g cymecTayroT CHITbHhle pacxonHMOCTH. Cne-

naeM npoMeJKyTO'IIIYIO peryn!!pH3!1U!IIO no ITayna-BHnnapcy, T,e, BMeCTO npH'IHHBOI! <j>yHKllHH 

B npellCTaBlleHHH B38HMO.tlei!CTBH!I 

~(x -x ) • < OJT(</>(x )</>(x ))JO> •· --
1 2 I 2 i(27T)4 

4 lxk 

r d ke 

"; -·k2-l< 

(2.6) 

6yAeM nO)lCTaBITSITb B MaTpH'IHbte 3ITBMeHTbl <j>yBKUHID 

rae 1.1 

3ITeMeHTbl 

• lxk 
~ 11 (x 1 -x 2 )·-·--f,d ke 

i ( 27T )
4 ( -.----ok I - -j < " -

2 2 I '• . 
M -k -if 

(2.7) 

- peryn!!pHayiDmaSI 6onbrna!l Mace a. IT pH a-roll peryn!!pR3aUHH ace MaTpH'!Hhte 

S -MaTpHUhl 6ynyT KOHe'IHbl, 

3, ByaeM cTpOHTb S -MaTpRuy no TeopRR aoaMymenRI! nn11 narpaH>KRana ( 2,5) 

C npH'IHHBOl! <j>ynKUHel! ( 2, 7) , ITony'IHM: 

• SN ~· T exp (-igf.d x UN(</> (x)) I 
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n • 
(-ig) f.d x, ~ :£ 

n•O n! 

rne 

(n) 

S N (x1 ,•••; x
0

) 

f.d 
(n) 

x.SN(x 1 ,.••;x
0

), 

Tl UN(cp(x 
1
))," U(cp(x

0
)) !. 

( 2.8) 

(2.9) 

nep8XOI1 B (2,9) OT T -npoHsaeneHHSI K N -npoHsaeneHHJO MoJKeT DbiTh ocymecTaneH 

oobi'!HbiM cnocoooM c noMOUihJO TeopeMbi BHKa, nocKonhKY UN (cp) HBnSieTCH llOllHHOMOM 

KOHeqHofi CT9ll9HH N • HMeeM: 

rne 

(n) 

SN 

N 

~· :£ 
(n) 

F (N,t. (x 

m1, •• ;J1)n .:.() 

m
1

, •• ;.·;m
0 

R I 

(n) N 

-x
1
)): l'<x~ 

m t! 

mn 
cp (x.) 

m.l 

(2.10) 

~HI 
£ IT ,.. R (XI -XI)~ 2,11) 

m 1 , •• ;;:mn;kt, .. •kn 
F (N,t. R(x -x )) e 

m
1

,.a,,m
0 

I f 
:£ 

"t ...... ~.~.() (~l$l ~· 

(n) 

Koa¢l¢HuHeHTbi G m
1 

•··•·•·m
0 

ik 
1

, •• , kn H3B9CTHbi H !!Bfl!IIOTC!I 11pOH3Bei19HHSIMH Koa<jl<i>HUHeH-

TOB 

rne 

p 

' 
I 

I 

uk · H3 (2,5), 

AMnnHTYI1bi qmsnqecKHx npoueccoa onpenenHJOTCSI HHTerpanaMH anna: 

(n) 4 4 lpjXf....>-(:"'·l (n) 

F (N,M;p p )={~xi'" {d x e i F (N,t.R(x -'x ))~ 
m

1
, .. ;.l1)

0 
I f n m

1
, ••• ~0 J I 

(n J 

T 
mt , •. ·.·omn 

n• I 

n- I 
( -i) ( 2rr) 

(N,M,plpl)~ 

( •> (n) 

8 ( p 
1 

+ ... + p ) T . ( N, M, p p ) , 
n m 

1
, ... ,m

0 
1 j 

)''I, 
I pi x 1 - l, (n) 

(2,12) 

(2.13) . . . ( ., 
{,d x 1 , ... J~ x

0
8 (x 1 +: ... +:x. )e F m , •• ,..(N rt. R( x1 -"J ))1 

I n 
n 

-BH9Il1HH9 HMnynhCbi. 

npH KOHettHbiX N H M ynhTpaqmoneToBhie pacxon·nMoCTH oTCYTCTBYJOT B IIHTerpanax 

(n) 
LlnH M8TpHqHbiX 8ll9M9HTOB Tm,, ... -. mn· 

4. PaccMoTpHM o6nacTh H3MeaeHHR BH9UIHHX HMnynbcoa p 1 , ••• ·, p n • r.ue aMnnHTY.Obi 

6 

' 

~:;; 

I'< 

' . I 

( 2,13) acerna eemecTBeHHhi, T.e. TY o6nacTb p 1 , .. ; i P n , rne H3BeCTH8!1 KBaapaTH'IHB!I 

<i>opM8 Q (a, p ) B 3H8M9H8Tene BhipaJKeHH!I lli1SI 8MI111HTYilhi npH <jJefiHM8HOBCKOI! a 
/8/ 

118p8M9TpH38UHH BC9rll8 0TpHll8T911bH8 , 3TO 6ylleT 9BKI1HilOB8 06118CTb 11pOCTp8HCTB8HHD-

1101l06HbiX aeKTopoa p 
1

, •• ; i p n , OnpeaennM ee, 

CoaoKynHOCTh npocTpaHCTBeHHo-noao6HhiX aeKTopoa p 1 .... , ·p. c Hanepea saaaHHhi-

MH CK811!1pHhiMH 11pOH3B91l9HHliMH ( pI pI ) H83biB8eTCSI eBKTIHilOBOI\, ecnH 11pH n1060M Bhi-

rope BeUieCTB9HHbiX 'IHCen a I, .. ian 

TeneR: 

CK811llpHhii\ KB81lp8T B8KTOp8 ~ a I pI 
1=1 

HertonoJKH-

( :£ a 

J ~· 

2 

p J ) :£ a 
I,J a 1 

3 1 (pIp I ) <;;_ O 
(2.14) 

2 2 ... 2 
( p = p 0 _,p 

H TonhKO Hyneaol! aeKTop HMeeT anHHy Hynh, Ycnoane (2,14) sxanaaneHTHO cneayJOmel! 

CHCTeMe HepaaeHCTB llflSI CK811SipHhiX npOH3BOil9HHI! BOKTOpOB p
1 

2 
-pl,-(p1p2), 

-(p p) _,p2 
2 1 ' 2 

-(p, PI) 

_, (p 2 pI ) 

(2.15) 
> 0 (j a 1, 2, .. ,. n ) • 

(p J p 1 ), -(pi p 2), .... 
2 

pI 

EcnH CIJCTeMa BHeWHHX HMnynhCOB p 1 .... :; p n eBKTIHilOBa, TO B aMnnHTynax ( 2,.13) 

B03MOJKHO nepel\TH K eBKnHilOBOfi MOTpHKe 110BOpOTOM KOHTypa HHTerpHpOB8HH!I 110 X IO OT 

ael\CTBHT911bHOfi OCH K MHHMOfi (X IO -+ _, i XI • ) nonyqnM: 

(n) 

Tml, .. ;mn (N,M,p1 PI)= 

( 2.16) 

=· n 

.f 4 4 (4) l(q1 x,+ .. •:*-·qnxn) (n) 

{~ x
1 

.. ,fdx
0

8 (x 1+ .. •'f-:x
0

)e F ... (N,D(x 1 -x 1 )),, 
m t •'·~·•rnn R 

1 • 
DR(x 1 - x 1 ) = -- fd ke 

( 2rr). 

lkx 
[ I 

,. 2 +k2 M \:k 2 

]. (2.17) 

B (2,16) H ( 2,17) HHTerpHpOBBHHe npoBOiliiTCSI yJKe no '19TbipexMepHOMY eaKnnaoay 
2 2 2 2 2 

npOCTpaHCTBy. HMnynhChi q
1

, .. ;; q
0 

- eBKnHilOBht (q 1 =· q
11 

+·q 12 +q18 +: q 14 

3all8HHblMH CKBnSJpHbiMH npOH3B9JJ.9HH5lMH: 

(ql ql) =- (plpl) ~-' 2 11' ( 2.18) 

c 

AMnnHTYila ( 2,16) sa nne ana a HBHO BowecTBeHHOM BIILte, nocKonbKY rjlyHKIIIHl DR ( x 1 - x ) 

aemecTBeHHa. S 
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0TM9THM 1 tiTO Ilpll KOH9tiHblX 

/61 
N II M eBKIIHDOBB II ncesaoeBKIIIIDOBB ¢opMyiiH-

pOP.KH 3KBHBanCHTIIhl 

5, PaccMoTpHM B03MOlKHOCTb nepexoaa K npeaeny N -+ ~ , 8TOT rrepexoa non>KeH 

(b!Tb ocymecTsnen T8KHM o6pa3oM, 'IT06bi 3aTeM MOlKHO 6b!IIO 6bi rrepel!Tn K npeaeny M-+ ~ • 

f1pn 9TOM aMniiHTYI!bl ( 2,18) DO/IlKHhl OCT8TbCS! semecTBeHHb!MII, 

Ecnrr nprr KOHe'IHbiX N ycTpeMnHTb M K 6ecKoHe'IHOCTII, ¢yHKUIIH ~(x) ,CTBHO-
<•> 

BUTCH CIIHrynsrpHOli npll X ~ 0 II HHTerpBIIbl DIIH T . B ( 2,18) pBCXODHTCH 
m , .... .nn 

rrprr Mam,Ix x , 8To ecTb ynbTpa¢rroneTOBbie pacxoaiiMOCTII, 3Ha'IHT, rrepexoa K N • oo 

D01J)!(eH 6b!Tb TBKIIM, 'IT06b! ¢YHKIIIIII 

(n) (n) (2,19) 
F . (N, D ) 

ml, ••. ,mn U F (D 11 ) • lim 
U-+oo m t •-• m n 

I 

rae n,l DR(x 1 -xl), 

He pOCIIII 11pll Dll -+ ~ • 

KpoMe Toro, ¢yHKUHH ( 2.19) He I!OillKHbi nMeTb oco6eHHOCTeA HB HHTepaanax 

O<D 1 l< ~ 8TO ycrrOBHe Heo6xODHM0 0 ITOCKO/IbKY BMIIIIIITYDbl 110/IlKHbl OCTBBBTbCS! aemecT-

BGHHL>IMH, 
(n) 

Bb!IIOIIHeHHe STHX DBYX yCIIOBHll B03MOlKHO TOIIbKO B TOM cnyqae, eC/IH ¢yHKIIHH 
Ill 

F ( D 1 ) 
m l 0 o' ••DIIn J 

nMeJOT a TO'IKBX Du ~· 0 cymecTaeHHble oco6eHHOCTH • 

CneaosaTerrhHO, rrepexoa K rrpeaeny N 

M€TOLl8 cyMMHpOB81IHH 8CHMilTOTHqeCKHX pHllOB 

nopHaKe Teo pHil B03Mymennll ( I!IIH Ka>Kaoro n 

(2.11) 

). 

9KBIIB8/IeHTeH BBeaeHHIO HeKOTOporo 
(n) 

ansr F (N, D ) B KBlKDOM 
m

1
, ,.,.f"'n If 

B 9TOM nyHKTe 38KIIIO'IeH8 HeODH03H8'1HOCTb 11p11 ITOCTBHOBKe 3BDB'III 0 TBK KBK npooe
/7/ 

aypa cyMM!!posaHHSl acnMnTOTII'IeCKHX pSII!OB He srsnSJeTCSl ODH03HB'IHOA • BosMOlKHO, 'ITO 

no OI!HOMY narpaHlKIIBHY MOlKHO nOCTpOIITb HeCKO/IbKO p83/III'IHb!X S -MBTplll!o 

8, Bsel!eHneM MeTOI!B cyMMIIpOBBHIISl 11 rrepexoaoM K M ~ "' aasepmaeTCSl nocTpoe-

HHe KOH9ttHOt\ S -M8Tp11Ubl B eBKIIIIDOBOl! 06/IBCTII IIMIIYIIbCHb!X nepeMeHHbiXo 

(n) 
AMniiiiTYilbt T aaBIICHT oT cKanSipHbiX IIHBapllaHTOB z ll ~· (p 1 pl) • l1epe-

mt'" ., '"n 
XOII B ¢1l3H'IeCKYIO 06/IBCTb DOIIJKeH 6btTb OCyll!eCTB/IeH 8H8/IIITII'IeCKilM npOIIO/IlKeH!leM 110 

HHB8pH8HTHLIM nepeMSHHbiM z 
ll 

nanee neo6XODilM8 npoaepKa CBMOCOT'IIBCOBBHHOCTII TeOpllll, T,e, He06XODIIMO 11pOBe-

pHTh, BbiiiOnHH9TCH nH YHHT8pHOCTb 1 IlpHttHHHOCTb, IlpBBHnhHO nH p8CIIOnO>K9Hbl KOMIIneKCHbl9 

OC06e!IHOCTH 8Ml1/IIITYDo TBK KBK 9KBIIB8/IeHTHOCTb eBKIIIIDOBOl! II rrcesaoeBKIIIIDOBOli ¢opMyrrll

pOBOK HBpywaeTCH, KOT'DB 11p011CXODIIT cyMMIIpOBBHHe 8CIIMIITOTII'leCKOT'O pHDBo 

8 

:.,.: 
',~ 

~·}\ ',; 

');~ 
.;l;i; 
-1," 
:'. ~·;:, 

I 
) ~N· 
~~ 

'1r, 

~t 

{ 
:,~ 

3, MeToD cyMMIIpOBBHIIH 

l1epexoa K rrpeaeny N -+ ~ B cyMMBX ( 2,11) DIISl paaiiBUIIOHHb!X onepaTOpOB 
(n) 

F (N,DR (x
1 

-xl)) ocymecTBIIM cneayromiiM o6paaoM, rlpn rrepexoae oT T -rrpo11aae-
m,, •• ,,.. /9/ 
aeHHSl K N -rrpollsBe)leHIIIO a ( 2,9) aocrronhsyeMCSJ TeopeMoA B11Ka, aanllcaHHoA a anae 

fj l 4 
d 

4 
D (y - Y ) -~-

T • N exp I~ ff~ Y1 Y2 R 1 2 8cf>(v
1 

)8cp(y
2

) 
(3,1) 

flony'IIIM B n -rropSiaKe Teop1111 aosMymeHBfi ansr ( 2,9) : 

(n) 

S N (X t 1 .. ; i X n ) 

a 2 

l U N(a 1 ) .. , UN (an ) , (3.2) exp I I. D1l 
l~t<l$\t il.t 1 C!al 

rae Dll e DR (X I -X l ) II a l ~ cp (X j ) • 

H a 
1 

, ... , a n , nerKo nonyttHTb pa3no)l{eHHH 

C (n) 

ml ••••• mn; l: I .... k n 

(2,10) II 
Paanara11 B pSIDbi no D tl 

( 2,11) 11 BbipaJKenne Koa¢¢nulleHTOB qepea uk • 

Hawa rrpo6neMa aaKnJO'IaeTcl! B rrepexoae K rrpeaeny N -+ ~ 
(n) 

11 orrpeaeneHIIII ¢YHK· 

Ullll F m t• ,.;;mn ( D ll ) B pa3/IO>KeHIIII: 

a 2 

(n) ! '<' D
1
l ---

S ~ exp •9<l~.o. Cia, ilal 

(n) 

I, F 
mt•••••~~~n_•-fJmt'"" ,mn 

l U(a 
1 

) .. , U (a ) a 

(Dil 

amt 
)_I_ 

m
1

1 

mn 

a. --, 
m I 

n 

(3,3) 

rae U(a) yJKe HBIISleTCSl HeKOTOpOA ¢yHKUIIeA OT a , p83/IOlKIIMOl! S: pHD ( 2.4) a6n11-

3H TO'IKII a •· 0 , 
I 1-5/ 

CymecTayromlle MeTODbt pa6oTbi c neniiHeliHbiMII narpaHJKIIBHBMII CBli3BHbi KBK 

pas c orrpeaeneHHeM aeAcTBBSJ orrepaTopa a ( 3,3). B sToM nyHKTe aaKrrJO'IeHa scSI Heoa

no3HB'IHOCTh rrpo6neMbt, BosHIIKBIOT aorrpocht, KBK orrpeaeniiTh 9TOT orrepaTop ? KaKIIe ¢H-

311'!eCKIIe np11HI!IIl1bl MOryT 6biTb CBS!38Hbl C ero ael!CTBIIeM ? f10IIHOT'O OTBeTa HB STH 

BOITpOCbl Mbl ewe He HMe9M. 

<llyHKUIIH · F ( D
1

l ) , paccMaTpnsaeMbte KBK ¢yHKIIIIII aemecTaeHHbtX rronolKII-
m t•••••mn 

TerrhHbiX rrepeMeHHbtX D ll , aonlKHbi yaoBneTBOpHTh cneayromHM ycnOBIISlM. 

1. Ycnoane oTcyTcTBIISl yrrhTpa¢noneTOBbiX pacxoaiiMOCTell ( aocTaTO'IHoe): 

(n) 
lim Fmt, •• ;.,:mn 

( D i i ) ~ 0 (3,4) 

~>u-+ ~ 

g 



no KalKnOfi nepeMeHHOl! D q 

II Ycnonua nemecTBSHHOCTII aMnniiTYn B enKnllnonol! o6nacTII IIMnynbCHbiX nape-

M8HHhiX: 
(n) 

F . ( D ) 
m 1 ,.~~.t,n 0 tt 

nOnlKHhl 6b!Tb B8lll9CTB8HHbiMII II He HMSTb oco6eHHOCT9l! H8 <!JyHKUHH 

HHTepnanax 

0 < 0 11 < ~ . (3,8) 

III , Ycnon11e acuMnTOT1!I'IBCII:oro pasnoJKeHHH: 

(n) 

F ... (D 11 m
1
,.-., 1 m0 

n 

<.r.> n n I 
- k&·~1 .Q 

1--t 0f.~ 

<•> 
F n ( x 

1 
, •·•:; o: • ) X 

•• ;:•mJ +:I n .... l 
k •-*:lk 

ae. k 
(S,6) 

D (x f _.,.k) 

n f,1o 1 

(n- •) 
F • 

••• ,·m v'<' (x•+·t !C ) a . ~ nf ( •••; - • ... ~· ' n ' 
f •1 ' 

X 

rne s -npousnonbaoe 'IHCno, saKnJO'!eHaoe B npeAanax 1 :;:_, s ~. n -·1 , c, -3H8K 

8CHMnTOTH'!9CKOrO pasnOlKSHHSI, 3TO paBSHCTBO llOillKHO BhlflOilH51TbC51 nn.r lll06biX pa36HeHHll 

n TO'I9K ( x1 , ... .; ~ ; , x8 ) B 
F Cal (D 

mt•••;,:mn tJ 
Ha nne rpynnhr no s 11 (n -s ) 

TO'ISK B KBlKJlOfi, 

Ycnonue acRMnTOTH'ISCKoro pasnoJKeHR.r, no-nepBbiX, Tpe6yeT, 'l'ro6hr ¢yHKUHH 

(D) 
F ( D

11
) npH pasnoJKeHHH no D 

11 
naaanH acuMnToTR'!eCKHe p.rAhi ( 2.11), a no-

m1,.-., mn 
BTOpbiX, 51Bil519TC51 He06XOnHMb!M ycnOBHSM nn.r BblflOnHSHHSI YHHT8pHOCTH S -MaTpHUhi, 

KBK yBHilHM HHlKe. neno B TOM, 'ITO npH J:IOK838T81lbCTB9 YHHT8pHOCTH B T90pHH B03Myllle-

HHfi neo6XOilHMO 6yneT nOK838Tb, 'ITO MHHM851 '18CTb aMnnHTYilbl n -oro nop.rnKa ca.rsa-

Ha C aMnnHTynaMH HH3lliHX nopHilKOB, flp11 8H8nHTH'19CKOM npononlKSHHH no HHB8pii8HTHb!M 

nepeMeHHhiM z 
11 

(2,18) HS06XO}:IIIMO oyneT np0113BOiliiTb Bbl'IHT8HH9 8CHMnTOTH'IBCKHX 

pSinOB no oTnen&HhiM Dll , npll 3TOM KOa¢q,Htlii8HT8MB 3TBX !DJIMnTOTH'ISCKHX p51AOB 

nonlKHhi OhiTb panRSUHOHHhie onepaTophr HH3lllHX nop.rAKOB. 

nnH H8XOlKJ:I8HH51 <!JyHKUBll F (a) . . nocTynHM cneAy!OlllHM o6pa30M. flpenCT8BHM 
m 

1
, ... , m

0 

<!JyHKUIIIO U (a) B BI!J:IS HHT9rpana 4Jyp&e, 

U (a ) 

Ia {3 

fd{3U({3)e u 
D 

fdf3 u ({3 )(1{3) 

fiOJ:ICT8BBM ( 3, 7) B ( 3,3), nony'IIIM: 

(n) 

s - [,dp 

I'\ pi 
'" fdf3. U({3 1 ) ... U(/3

0 
)e 

10 

-·o
11 

f3J3 1 
De 

1~)<1~,. 

(3.7) 

(3.8) 

flpll pasnOlKSHHH B (3,8) 9KCnOH9HTh! B p51J:Ihl no 0 II K8lKJ:Ihifi 'lllSH B T8KOM pas-

llOlKBHBB HBTerp11pyeTC51, II nony'I810TC51 8CI!MnTOTH'IBCKB9 p51,l:lbl (2,11), 0J:IH8KO nerKo BllnST&, 

'ITO a uenoM nony'leHHhill IIHTerpan (3.8) nu6o pacxoAHTCSI np11 n106hiX D
11 

, nHoo cxo-

J:IIITCSI, HO onpeAenSieT <!JyHKUIIIO, pacTylllyiO c pocTOM D II OhiCTpee n106ol! KOHe'IHOl! cTe-

nea11 D
11 

, T.e. He ynoaneTaopReT ycnoBI!JO ( 1), 

flocTynupyeM cnenyJOillYJO peryn.rpl!syJOmyJO npouenypy, ByAeM C'II!TaTb, 'ITO nelicTBHe 
a 2 

onepaTopa exp In,, a a, aa
1 

Ha exp I i (a 
1 

{3
1 

+ :a
1 

{3
1 

) I no A 3H8KOM I!HTerpana a 

(3,3) paBHO 

i! 2 
D -- l(a

1 
{3

1 
+·a

1
{3

1 
l 

ll i!al aal 
e e •· e 

l(a 1 f3 1 +a 1f3 11-r;
1

f3 1 f31 2 2 2 2 
0 (1->. D II {3 I {31 ) ' (3.9) 

rAe 

{ 

1 • 

0 (X) = 0 , 
X < 0 

X ) 0 

11cnonbsy" (3,9) , (3.~) H ( 3,8), nony'IHM nnR paJ:IHBUHOHHhix onepaTopoa 

B ( 3,3) cneAyJOmee BhrpaJKeHBe: 

(n) m t mn 

F m 1, •••• m~ D II ) = f d {3 1 f~f3n U ({3 
1 

) .. , U(p
0 

)(i{3 I) ... (i{3 n) X 

-o,lfllfJl 2 2 2 2 
X ll e 0 ( 1 -·A D

11 
{:3 

1 
{:3 l ) • 

1.=:1 <1~n 

(n) 
F (D ) 

m 
1 
r••~j,'m 0 tJ 

(3,10) 

flp9lK}:I9 BfSrO OTMSTHM, 'ITO TIOilY'I8HH8SI <!JopMyna B cnyqae OObi'!HbiX B38HMOJ:19i!CTBHii 
8 • 

THTI8 U ( cf>) • cp HnH U( cp) ~ cp naeT OObi'IHOS Bb1p8lKSHH9 An 51 panHBUHOHHh!X 

on.epaTopoa, 

Besycnoauo, npennaraeMaSI npoueAypa HSOJ:IH03H8'1H8, J> (3,10) YlKS TIOSIBHnSCb HOB8!1 
2 2 2 2 

BMSCTO 0(1-A D
11

{:; 
1 

fj I ) npousaonbHS!I oespasMepuaH KOHCTBHTa >. • KpoMe Taro, 
~ 2 2 2 2 2 

MOlKHO Ob!nO Obi BBSCTH 0 ( 1- A D II {:3 1 ) 0 ( 1-A D 11 {:3 t ) HnH 0 ( 1 + A D II f:3 1 {:31 ) • 

3Ta H90ilH03H8'1HOCTb COOTB8TCTBY9T H3B9CTHOJI CHTYSUHH, B KOTOpOil CyMMHpOB8HH8 8CHMTI

TOTH'I8CKHX pHnoa ecTb HeoAHosna'!Han npouenypa. CyMMHpoaaHHe ocymecTnnHeTcH c To'!-

HOCTbiO nO <!JyHKUHfl, HMS!OillHX CYlllSCTBSHHYIO OCOOSHHOCTb B TO'IKBX 
1 

KOTOphiX acHMTITOTH'ISCKHfi pHil panen Hymo ( Tl!na exp I - -- I 
Dll 

3T8 H90AH03H8'1HOCTb B aMnnHTYA8X ~H3H'I8CKHX TipOU9CCOB1 yBHAHM 

nponOillKSHHII B <!JII311'!8CKyJO o6naCTb, 

D ll D 0 , JlnR 

) • K qeMy npi!BOili!T 

npH 8H8nHTHqeCKOM 

0.1lH8KO, K8K roBOpHnOCb BbiiJle, 8TB HeO.IlH03H8~HOCTb H8C M8nO 6yJJeT HHTPpeCOB8Tb 1 

T8K K8K 38.1l8ti8 B H8CTOHlUHii MOMeHT COCTOHT B TOM, qT06bi nOK838TU1 liTO CyUieCTByeT 1 

11 



no Kp81\Hel\ Mepe, OIIHII cnoco6 cyMMHpOB8!1HSI, npHBOUSI!IlHl\ K yHHTapHOI\ 

rrOK81IbHOil TeOpHH 6e3 paCXOIIHMOCTel\, 

S -MaTpHne 

PacCMOTpHM s -MaTpHilY c panuanHOHHbiMH onepaTopaMH (3.10). noxaJKeM, 'ITO 

(n) 
<!>YHKUHH F m I, ••• ; m n yaoaneTBOp>!IOT BCeM rrepe'IHCrreHHbiM Bb!IIle ycnoBIIHM 1111>1 Knacca 

<!>yHK!lld! U (a ) 
0 

KOTOpbie aei\CTBHTellbllbl, 8H81111TII'IHbl B TO'IKe a & 0 ( 2,4) H liMe lOT 

q, ypbe-o6pa3 U ( {3 ) ( 3, 7), KOTOpbil! rrpH acex {3 ynosneTsop>IeT aepaseacTsy 

- -·ltli<T· 
I tJ (/l) I(Ae ( 3,11) 

rae A , a a -HeKOTOpbl9 IIOJ10>KHTenbHb19 B9JlH'I:J:HHbl, 

(n) 

flerKO BHUeTb, 'ITO ycnosH>I (I) H ( 11 ) SbiiTOUHeHbi, <l>yHKilllll F . orpaaa-
mt •••••mn 

qeHhi rrpH rr!06biX D IJ 

rue 

n (n+"t) 

(n) --~-

.F . ( D1J ) I < e am ... :am m
1
,.-..,m

0 
- t n 

a =· m 
r dtlltJmu <tl >I<~ • 

(3.12) 

nng BbliTOIIHeHIISl ycnOSIISl ( 111 ) UOCTBTO"!HO ITOK838Tb, 'ITO S KOS<jl<jlll!lBeHTbl 8CHMIT
(n) 

F ( D1 ) 
m 

1
,w. ·m

0 
J 

ti lj saeneaaa>I 0 
TOTHlJ9CKOrO p83J1Q}I{9HHH ITO K8lKUOMy 

<jlyHKUHSl He naeT HBKBKOrO SKII81!8, T,e, BHTerpan SBUS: 

-o{3,{3~ 2 2 2 2 

F( D) ~· ff,d{3
1

d{3
2

K(/J 1'/J 2 )e 0(1-), D {3 1 {3 2 ), (3.13) 

m l m2 .... 

K({3p/l
2

) •(i/J 
1

) (if:l 2) U(f:l
1 

)U({:l 2 )B({3 1 ,{:l 2 ), 

rue B ( {3 
1

, fi 
2 

) - orpaHH'Iennast <jlyHKUHSI, pa3naraeTcSI s acBMIITOTB"!ecxal\ p>In npa 

D .. 0: 
2 

F(D) ~A + DA +~A.+ ••• + 
0 I 2 • 

D" A 
- n 
n! 

+: ... , 

rue 
An= rr df:ll dfJ2 (-fJI{32)D K({:ll'/32). 

neil CTBHTellbHO, rrponenaeM S ( 3,13) TOJKUeCTSeHHOe npeo6p830S8HHe: 

-o/3 1 /3 2 2 

e 0(1-A 
2 2 2 

D {3 1 {:J 2 ) 

12 

1 
D D f 

= ~ _(-{31{3 ~) 
f& 0 11 

(3.14) 

• 

n Df f 2 2 2 2 ·Df31{32 n 1 2 
-·I - ( -·f:l1 {3 8 ) O(A D {:3 1 tl~ -1) +[ e -·I (•D{31f3t I 0 (1-A D 

2f3 2f3 2 ) 
f-~ fl f--o f! t 2 

• (3.16) 

noiiCTBSIISlSl ( 3,16) S (3,13), IIO/IY"!HM 

rue 

F(D) • F 1(D) + F
2

(D) +· F
3
(D), (3.16) 

f f 
D f • D 

FI(D)- ff,d{31df32K(f31,f32) ~ -<-{31/32) =I -A •• 
-~ f=~ 1f f=O fl L 

1 
D e 2 2 • 2 

F2 (D)·-ff~{3 1 d{3 2 K({3 1 ,{3 2 ) I -.-(-{3 1 {3 2 ) 0(>. D {3 1 {3 2 -1), 
-~ 1 = 0 d 

~ n+l 

Fa(D) "'ff.a{31 df3 
2

K ({31 tJ 2 ) (D{3,{32) 
-=~ . 

I n • D{3 {J.f: 2 2 2 2 
fd(;(l-0 e 0(1->. D {3

1
{3

2
). 

0 

MoJKHo nerxo rroKa38Tb, ucrronb3Y>I ( 3,11), "'TO rrp11 'D .. 0 

Const 
F 2 (D) •· O(expl-~l) 

(..\D) 
H F 3 (D)= O(D 

D f n+·t 
F(D)=I -Af +: O(D ), 

f-o fl 

n +:t 
, II09TOMY 

(3.17) 

'ITO H IIOK83biS8eT ( 3,14), 

TaxnM o6pa3oM, panuanuoHHbie orrepaTopbl (3.10) ynosneTsop>I!OT seeM nocTaaneHHbiM 

YCIIOBHSIM, 

4. AMIIIIHTYUhi s esxrrHIIOBOl! o6rracTII 

HTaK, nonyqeHo, 'tiTO AnSI noKanbHoro narpaHMHBHa B3BHMo.net1cTaHe cKan51pHoro nonB 

( 2,1-3) t rue <jlyHKUIISl U(a) o5na.naeT nepeqHCll9HHbiMH Bbiille CBOtiCTBaMH 1 B03MO>KHO 

IIOCTpOHTb S -MaTpHUY S SI!Ue pSIU8 no KOHC'rSHTe CBSl311 2 

n 
~ (-ig) • • 

S•·I __ fdx
1 
.. •fdx~ 

n =0 n! . n 

mr m 

)):¢("t) ¢fx) ••• __ I 

m,! mn! 

(4.1) 
F(n) 

m1, .. ,;·mn =0 m I'""'•"'!A (xI 
-x 

I 
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' 

I'rre panH8UHOHHbJe onep8TOpbi F (n) nasecTHbi n ll8IOTCSI ¢opMynoi! ( 3,}0) B cny'l8e, 
m t••••• mn 

ecnn nmeTCSI aMnnn;yaa KaKoro-nnoo npouecc8 s esKnnaosotl oon8cTn ee nMnynbCHbiX ne-

peMeHHLIX. 

DpH'IHHHBH ¢ynKUHSI ~( x) (2.6) B eBKJlH)IOBOil 00Jl8CTH semeCTBeHHB H llOJlO~HTeJlb-

H8 /s (2,17) HBilO llOJlOlKHTb M e ~ /: 

.( lk X 

D (x) e ("2,;)' 
d k e 
r~= t +:k 

c-6. Kl(p.R) 

y-;:-'I 
(x 

~ 2 2 2 
e xl+·x.+xs+·x,).(4.2) 

... 
rne K 1(z) -¢ynKUHH Makaonanba8. 

npH BbPIHCnSHHH M8Tp11t!HbiX aneMSHTOB C ITOMO!UbiO S -M8TpHUbl neOOXOilHMO npe~-

ne scero nposecTn nepenopMnposKy aneprnn B8KYYM8 1 T8K K8K 8MnnnTyna nepexoa8 B8KyyM-

B8KYYM 
<OJSJO> e exp I i <I> I 

' (4.3) 

ne p8BHa ennnnue (¢838 <I> Y. 0 ). MnTerpanbi, onpenensiromne ¢aay <I> , pacxonSITC!I 

rrpn oonbmnx 

aotl
1 101

, T.e. 

x • Oobi'IHO aTa p8cxonnMoCTb perynSipnayeTCSI 8nna158TH'IecKoil rnnoTe-

yMHO~eHHeM Jl8rp8H~H8H8 B38HMOJ:lei!CTBHSI H8 MITO~HTeJlb g( x) r r.oe 

g( x) -rn8aK8SI ¢YHKUH!I, ncqeaaroma" H8 oecKoHe'lnocTn, B oobi'IHOi! TexnnKe Teopnn 

ao3Myuwnni! aTa rrepenopMnpoBK8 npoaonnTCSI npocTbiM BhiKHllbiB8HHeM aaMKHYTbiX BBKYYM

HhiX nanrp8MM. Mbi ~e nocTynnM cneayromnM oopaaoM, 

TaK K8K B8KYYMHbie rronp8BKH ¢aKTOpnayroTCSI B anae oecKone'IHoro ¢8aoaoro MHo~n

TenH ( 4,3), nepenopMnpoaKy Mo~Ho rrpoaecTn, nonenna MaTpH'IHhii! aneMeHT nroooro rrpo-

uecca, nonyqeHHbii! H3 S -M8TpHUhi ( 4,1), 118 <jJ830Bbiil MHo~nTenb ( 4,3). Ecnn ~e noae-

nHTh S -MaTpnuy ( 4.1) 118 ( 4.3), TO rrony'leHHhiil onepaTop 

s. s 
<OJSJO> 

ylKe He oyneT coaep~BTb B ceoe B8KYYMIIbiX il008BOK, nony'IHM Bblp~~eHHe )lUll 

anne pSiil8 no g S -MaTpHUY (4,1) MOlKHO Upeoop830B8Tb K BHJ:ly: 

mt mf 

(4,4) 

s. 

s s 
f eO 

f 
(- ig) • . • (f) 

{dx, • ..o{,dxn S. S ...• (x 1 , ... ;x. 
t r. m;•••••mt t 

):¢ (x) .. :~df4.5) 
e ' ml, ••• ,·me- m tl m f I 

a, 

B 

S (X I' ••• , X f ) e S 
mp·•QI.f ncO 

(-ig)" 4 4 (n+fJ (4,6) 
__ {,d t, .• , fp t F , "

0
(x

1
,.,;;x.;t 

1
,.,;;1 ) • 

n ! n m 1 , •. • m_f • ,. t n 

14 

<l>aay < 0 I S J 0 > nerKo nony'IHTb na ( 4,5) n ( 4,6): 

<OJSJO> • :S 
n •0 

n 4. 4 (n) 

(-ig) f.d tt•··•·fd t"Fo,,,,.,o 
n I 

nonenna pSill ( 4,6) na psrn ( 4. 7) , nony'IHM 

( t 1, ··'• In) , • 

a, 
S m t,.•el ,m f (X 1 '.,~.~j.X f _!fJ 

smt'''''i me (x,.·····xe ) 
<OJSJO> 

(4.7) 

(4,8) 

nenenne pHll8 H8 psra nerKo nposecTn, noncTaansrsr a (4,8) PHllbl (4.6) n (4,7), pasnarasr 

3H8M9H8T9Jlb UO g , nepeMHO~BR UOJlY'IBIOlilHeCR pRilbl H UpHpBBHHBBH KOa<jJ<jJR!lHeHTbl 
:-(f) I Ill 

npn oannaKOBbiX cTenensrx g , Oomasr ¢opMyna ansr S O'!eHb rpoMoaaKa , n 

Mbl llpHBOilHTb ee 3)19Cb He oyneM, 

noacT8Bnsrsr (4.8) B ( 4.4) nony'IHM, 'ITO aMnnnTyllhl nroohiX npoueccoa, nony'leHnble 

c s. 

s. 

-M~pnnei! 

.. e 
:s (-ig) 

e-.o. ·e-, ... 

• 

' ' .. -(f) 
{,d x1,,,;,{.d Xf :S Sm ,,,,, . ., (x l''"oil< ) 

m
1
, • .,.JI)f•·1 1 f 

oyayT caooomibl oT aaKyyMnhiX BKJl8liO!l, 

... 

ml 

~ ¢ (xl) : (4,9) 
1•·1 m,t 

J1TBK1 M&TpH'IHhl9 3JleM9HThl <jJH3H'IeCKHX llp0!l9CCOB B 9BKJlHilOBOi! ODJlBCTH HMJlYJlbCHhiX 

U9p9M9HHhiX1 IIOJlY'I9HHhl9 C UOMOlilbiO S -MBTpHllbl ( 4,9) 1 oynyT KOHe'IHbl BO BC9X no

PRIIK8X TeopHH B03Mymenni!, n8JlbHei!masr llp00Jl9M8 - Uepexon B <jJH3H'I9CKYIO OOJlBCTb, IIOKB-

3aTeJlbCTBO yHHTBpHOCTH H T,il, 

5, 3 a K n ro 'I e H n e 

npoaeneHH09 HCCJle)IOBBHHe llOK838JlO, 'ITO B03MO~HO B eBKJlHIIOBOi! 00Jl8CTH HMllYJlbC-

Hb!X nepeMeHHhlX IIOCTpOHTb UO Hennnei!HOMY Jl8rpaH~HaHy KOHe'IHYlO S -M8TpHUY BO 

acex nopHIIK8X Teopnn aoaMymenntl, no nameMy Mnennro, npoaepK8 Bhmonnennsr ynnTapnoc

TH - aTo ocnoanoi! aonpoc, npeanaraeMoil nennnei!noi! Teopnn. AnannTn'!eCKoe npoaon~e

nne B <jJH3H'!eCKyiO OOJlBCTb oyneT npoaeaeno B cneayiOmel! paooTe, rae oyaeT llOK838HO:i 

'ITO BO BTOpOM H TpeTbeM UOpHilKBX T90pHH B03MymeHHl! yHHTBpHOCTb BblllOJlHeHa H BMllJlH

TYilbl HMeiOT 1Ip8BHJlbHbl8 ocooeHHOCTH. 
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B 38Kn!O'l9HII9 Bblp8lK8!0 rnyooKy!O 6nar0!18pHOCTb npo¢. n.l1. BnoXI!Hneay, 

&K811, H.~. Boron106oay, E,C, ~paAKHHy, npo¢, A.A. no~yHoay, 11.T. To11opoay sa nonea

Hbie AHcKyccnn. 
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