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3naTeB Vl.C. P2 - 11398 

0 CMblCJte ¢a3CBbiX KB83HpacnpeaeneHHi1 B KB8HTOBOfi M9X8HHKe 

Pa60T8 ITOCBRWeHa HCCJleJlOB8HHIO HeKOTOpbiX npo6neM KB83HBepOSITHOCTHbiX 

IPacnpeaenemfi.:i, r.e. pacnpeneneHHil, ornuqaiOwuxcst oT sepost:THOCTHhiX TOJtbKO 

I

TeM, qro oau He SIBJISIIOTCfl nonmKuTenbHO onpeJleneHHbiMH. Uenh pa6oThl -
Ll0K838Tb

1 
'ITO KB83HpacnpeneneHHR MO*HO HHTepnpeTHpOB8Tb K8K H8CTORillH9 

pacrrpeneneHHR aepoRTHOCTeH. 

B pa6oTe rrpoaeneH aHanua Tpe6osaHHR nono*uTenhHOH onpeneneHHOCTH 

pacnpe.neneHH51 sepOSITHOCTeH H TeX Or'p8HH'I9HHH, KOT0pbi8 8TO Tpe60B8HH8 

H8KJ18JlblB8e1· HB Bbl60p nepeMeHHbiX1 OflHCbiB8101UHX HCCJlenyeMbi:A Ofi'beKT. 

B aanhHefimeM uccne.nyeTcR a03MO)f{HOCTh HaXO)f{lleHHSI TBKOH aaMeHhi 

lnepeMeHHblX (He B38HMHO O,UH03H8'1HOii, B0061Ue POBOpH) 1 KOTOpBH ll8J18 6hl 

B03MQ)KH0C'I'h ITOJly'IHTb H3 KB83Hpacnpe,neJ19HHSI 1 38ITHC8HH0r'O npH ITOMOIUH 

HOBblX nepeMeHHbiX, H80TpHU8TeJ1bHYIO 4lYHKUHIO. 0CHOBHOii peaynhT8T COCTOHT 

B TOM, 'ITO HBii,UeHbi T8KH9 nepeMeHHbi9 1 rrpu IIOMOlllH KOTOpbiX B cny-qae KB8-

I3HpacnpeneneHHSI Buraepa MO>KHO, nonbay.Hcb cTaH.uapTao:A anSI TeopnH aepoSIT, 

aocTeii npouenypbt, aaATH aeoTpauaTenhHYlO 4lYHKUHIO pacnpe.neneHHSI. TeM 

8Mb1M H o6oCHOBbiB89TCSI B03MQ)KH0CTb paCCMOTpeHHSI KB83HpacnpeneneHH:A 

IKBK sepOHTHOCTeH. 

Pa60T8 BbiiTOJ1H9H8 B na6opaTOpHH TeopeTH'I9CKOH ¢H3HKH OYIHYI. 
Coo6meHHe 06bellHHeHHOro HHCTHTyTa smepHbiX accnenOB8HHfi. ny6Ha 1978 

Zlatev l,S, P2 - 11398 

On the Sense of Phase Space Quasidistributions in 
quantum Mechanics 

The present paper formulates an interpretation of the quantum 
mechanical quasidistributions as probc.tbllity distributions in a spa.ce 
of variables inadequate to the objects described by the distributions 
It is argued that a solid background for such an interpretation is 
the statement, proved in the pa.per, that in the case of \Nigner•s 
quasidistributions one can obtain nonnegative functions intrcx:lucing 
certain set of suitable variables and ma.king use of the standart 
methods of probability theory. 

The investigation has been performed at the Laboratory of 

Theoretical Physics, J!NR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© /978 06'be4HHeHHblft HHCTHTyT HJiepHbiX HCCfleJJOBBHHil .[ly6HB 

B pJI,JJ;e pa60T (CM., Harrpmv!ep, /I-l3/) .U8JI8.10TCH ITOITHTK.Il r:rl·op~.!Y
JIHpOBaTh KBaHTOBJID M8XaHHKy KaK CTaTHCTRq8CKyro T80p.ll~ KJiaCC.Il~8CKO

ro THITa. 06l!1M .ll,U8H ITO,lL06HHX IIOITHTOK 3aKJI~~aeTCH B COIIOCTaBJICIII1l1 

.Uill!HOH KBaHTOBO-MeXaHH~8CKOH CHCT8M8 IIO,lLXO,lLHll1HM o6pa30M IIOCTpOeH-

HOH 0YHKIJ,llH W('f,1 1 .. q.~,f'.n··f'$ 1 t) KOOp,lLHHaT 'ti)••· 'ls. , IDIIITYJJhCOB 
p11 •• • Ps H BpeMeHn t , KOTopyro cpopMaJihHO MOJKHO paccMaTp>maTL 

KaK pacrrpe,U8JI8HH8 B cpa30BOM IIpOCTpaHCTBe. 

0CHOBaHHH ,lLJIH IIOHCKa TaKOH QJOPMYJIHpOBKH KBaHTOBOH MeXaHHKII 

pa3JIH~Hhl. Bo-nepBhiX, B03MOlKHO, ~TO H8KOTOpM HOBM cpOpMyJIHpOBKa 

KBaHTOBOH MCXaHHKH B T8plVlliHax I\JlaCCH~8ClWH CTaTl1CTl1KH II03BOJ!llT 

ycTpaHHTh, XOTH 6h! C cpopMaJibl!OH TO~H 3pel!HH, 11 H806h!~HOCTb 11 KBaH

TOBOH M8XaH.IlKl1. PasyMeCTCH, 8CJ!H 6h! pesy.iiLTaT COCTOHJI TOJ1LIW B 

3TOM, TO !Ip8HMy1118CTBO TaKOrO nepeCMOTpa HOCHJIO 6LI HCKJ!ID~l1TC.iibi!O 

!ICl1XOJIOrJ1qecKl1H xapaKTep. 

BO-BTOp!lX , 6oJiee cepL83H1lfi M0Tl1B COCTOHT B B03MOliUIOCTl1 l1C

!IOJ!b30Bal!HH HOBofi WOPMYJIHpOBKH MH rroJI~el!HH KOHKpeTHhiX pesyJILTa

TOB. llpl1 3TOM B HCKOTOpllX CJI~aHX OHa MOlK8T OKa3aTbCH y,n:o6Hee Tpa

,n:KUHOHHOH cxeMH. BrrepBhle 'B~TOBO-MeXaHRqecKoe cpasoBoe pacrrpe.ueJie

HHe 6hiJIO BB8,lL8HO B pa60Te I HM8fHO MH TaKHX l\eJI8H. B Hefi, KaK l1 

B pH,lLe 6oJiee IT03,UHHX pa6ol14- 24 , IIOKa3aHO, ~TO B l13B8CTH!1X CJIY

qarrx KBaHTOBO-MeXaHJ1qecKHe cpasoBue pacrrpe,n:eJiel!HH .FIBJIHIDTCH y,n:o6-

HllM H IIOJI83HHM arrnapaTOM. 

B-Tp8Tbl1X, MOlKHO Ha,lL8HThCH, ~TO HOBM c.DoPMYJil1pOBKa IT03BOJIHT 

otl'DIIr:mni. orrpe.JteJiemme r:noxHOATll, B03JTlltmllL11!e rrpr1 Tpa.JtJI!UllOHHOM pac

cMoTpeHllH, 11 Jtaxe nselexa n. nx. B xattecTBe npnMepa yKaxeM Ha rrpaBilJia 

3 



COOTB8TCTBHH, e ITO!v!Olljb!O KOTOp!1X MeX8.1!1FieeKITM BeJUPIMH8IJI - QJYHKIJ;ll.HM 

KOOp,n:MHaT li HMITYJibCOB - CT8BHTCH B COOTBeTCTBHe 3pMHTOB!1e onepaTO

p!1. CJie)JyBT OTMeTHTb, 'ITO B paMKax CT8.1l.IL8PTHOH <JxlpMJJIHp0BlU1 KBaHTO

BOH MeXaHllKU HeT 'IBTKHX JK838HHfi Ha TO, KaKOB H3 HMe~XCH faBIDI. 
eJie.I(yeT UCTIOJib30BaTb B TOM HJIH HJIOM KO!mpeTHOM CJiyqae 26- 28 • 
l3 3TOll CB.H3H BWKHO, 'ITO BBe,neHUe, B 'I8CTHOCTU, KBaHTOBO-MexaHII'le

CKiU iiJ830BbiX pacnpe,I(eJieHliH IT03BOJI.HeT paCI\pb!Tb l!HTepeCH!le acrreKTbl 

B OdbiTCHeHHU e:y1I(eCTByKlUefi enTyai.J;llli H rrpeO,ILOJieHHH CB.H3aHHbiX C Hell 

TPY.J.HOeTe/29 -33, 231. 

ilmWl!eiJ;, B03MOJKHO, 'ITO HOBa.H cpOpMyJ!IIpOBKa He TOJibKO ITpO.He

HHT eMb!CJ! Tpa,Ii,HIJ;lWHHOH qJOpMaJI.bHOfi exeMbl KB8.11TOBOll MBXaHIIKII, HO l! 

IT03BOJIUT rJiy6JKe ITOHHTb qlli3ll'I8ei\YJO CYlJ1HOeT.b odenx exeM. CJI€,1\0Ba-

TeJibHO, pe1Ib H,I\BT KaK 0 ITOJiyqeHnn HOBUX aprJMeHTOB, ITO,l\TBepJK,IJ,aiG

l!jiiX ,I\8HHYJO liHTeprrpeTarmJO, TaK H 0 pei!leHUM BOITpOCOB, CBH3aHHh!X C 

OCHOB8MH KBaHTOBOll MeX8.11IDUI. 

!la nepBblll B3rJIH,IJ, K8.lKeTC.H, 'ITO BBO,IJ,H KB8HTOBOMeXaHM1J:eCKHe 

9a::JOBble pacnpe,neJieHM.H, Mbl HaMecraeM OCHOBY ,I\JUI H8KOTOpb!X ljJU3H'I8CKHX 

paccyJK,i(eHHll, CBH38HHblX C OCI!OBa!!V! KBaHTOBOll MeXa.HHKH. 0,ILH81W, 

I10Ka !IpC,I\BapHTGJibHO He pei!IBH BOITpOC 0 cpH3H'IeCKOM CMbiCJie KBaHTOBO

MeXaHlF!eCKHX lf830Bh!X pacnpe,J:LeJI8HH~\, BC 8 HHTeprrpeTarmH H BhlBO,ILb!, 

C,ILBJiaHHh!B des yqeTa 3TOrO 06CTORT8JibCTBa, OCT8.10TCR HJIJI1030pHh!MH. 

r{ COJKaJWH1IlO, KaK noKa3hlB88T O!lh!T, BCHKa.H nOIIhlTKa !IpHnHC8Tb HM 

CMbiCJI HCTU!!Hb!X pacnpe)~eJI8Hl!ll H8TaJIKHB88TCH Ha HenpeO,l~OJIHMhl8 TPY.ll.

!IOCTI1, nOCKOJlbKY 3TH M8TeMaTH'I8CKHe Od'bBKTU B0061l1e He RBJIHIOTC.H 

!IBOTpHU:aTeJibHh!MH H, CJIB,I\OBaTeJibHO, HX HeJib3R paCCMaTpl!BaTb KaK 

HCTHHHh!e pacnpe~eJI8IDUI, il03TOMy 6y,I(eT JM8C~Hee HCIIOJib30B8Tb ,ILJIH 

Hl!X ,!Lpyroli T8pMHH! 11 RB£l3lljl8.C!1DP){PJI8Hl!.ll~ 

HeB03MOJKHOCTb H8IIOCp8,I\CTBeHHOll HHTeprrpeTaiJ;llli KB83Hpacrrpe

}~8Jl8HliM KaK pacnpe.n:eJieHnfi B (jlasoBOM rrpocTpaiiCTBe 6pocaeT TeHb 

Ha Caiifj H.I\810 Tp81\TOBKH KBaHTOBOll MBXaHHKH B ,IJ;yXe KJiaCCHqecKOM 

CTaTHCTHKH. Pa3yMBCTCH1 Ml1 MOJKBM paCCM8TpUB8Tb KBa3l!pacrrpe~eJJemi.H 

lCaiC 'IHCTO TvlaTBI.IaTHqeCJ\118 Od'bBKThl B HeKOTOpOM HOBOM !J)opMaJIH3Me, 

llpM 3TOM <JxlpMaJibHO HeT Hl!KaKHX IIpH'IHH, KOTOp!Ie TpedOBaJI.H ci!i 
~-n:JI!tfecKotl ftHTepnperamm. O.nna.Ko JJ;axe B raKoM noJJ;xo.ne 

CaMU C.fll1C:CTBOB8HH8 i\QpMaJIH3Ma, B KOTOpoM H3 KB83HpaCrrpe,ILeJieHJtii, 
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paCCMaTpiiBaeMb!X <JxlpMaJI.bHO B Ka'IeeTBe paerrpe,IJ,eJieHHll, ITOJlJ'Ia!JTe.fi 

HeTIIH!me pacrrpe,IJ,eJieHH.H/
34/, npHBO,ll,HT OIU!Tb JK8 I\ BOJJpocy 06 HX 

ljJM3H'IeeKOM eM!1CJie. HeeMOTp.H Ha TO, 'ITO B ,ll,aHHOM eJiyqae 3TOT BOll

poe ITpB,ll,BapUTeJibHO He ITOCTaBJIBH M Bee paceYJK,IJ,eHM.H MOJ?JiO !IpOBO,ll,liTb 

He3aBUCHMO OT nero, OTCYTCTBHe OTB8Ta 

Hey~OBJieTBOpeHHOeTH. 

BU3b!BaeT 'IYBCTBO 

J!'Sjj napH,IJ,y e He06XO,I\HMOH apryMeHT8IJ;UGll 6blJia KpaTi\0 H3JlmiC8-

Ha H,IJ,e.H O,ll,HOH B03MOJKHOM H rrpneMJieMotl cpli3H'IBCKOM HJ!TeprrpeTall;lm Ima-

3IIpaerrpe,l:J:GJielmfi, KOTOpa.H IT03BOJIHeT ITpli.l(8Tb QJII3W!GCKlili er.lbleJl KaK 

KB83Hpaenpe,I(eJieHH.HM , TaK li ITpOBO.ll,HMhlM e HIIMII orrepall;li.HM. l3 1!8CTOH

Il\eM padoTe sTa nHTeprrpeTall;li.H no.n:podno nsJiar&eTeH n nomcpenJIHGTeH 

6oJiee .1\GTaJibHOM aprJMeHTarmefi. 

0C!IOBI!M H,IJ,BH, Ha OCHOB8 I\OTOpoli CTpOHTCH rrpe.ll,JiaraeL;M 

HHT8p!Ip8T8IJ;UH, COCTOHT B TOM, 'ITO B8JIH'Il1llbl (JiallpHMep, lWOp,LI,M!laTU 

H HMITYJJbCbl) , KOTOp1!8 Mbl no aHaJIOrHH C KJiaCCH'ICCKOM NJ8X3Hil!COii HC

nOJI.b3Y8M ,I\JJJI OIIHCaHJI.H IIOB8,IL8llli.H KB8HTOBOM8X8HWl8ei\IIX Oci'bGI:TOD, 

He HBJIHJOTCH no.nxo;vrnnnm 1\ll.R sro~ neJin. CTpeJrJicm:c npono.nt:Tb sre 
paCCMOTpeHH.H B TepMl!HaX KJiaCCH'I8C!\Oll MeXaJ!HKH npiTBOJUlT 1\ CJWIJ;If<l:li

'I8CJ\OM CH1'Y8Ul!H, COCTOHil\8H B TOM, 'ITO KBaiiTOBOl,lPXflHI:l.!reJ\1:1: 061oCc;

TaM IIpHIIHC!1BaJOTCH He CBOlicTB8HHblC liM M8X8Hli'ICCKHC B8Jlli'lHHhi. TamJJI 

H8a.ll,eKB8THOCT.b B Bbldope B8JIH'IUJI, KOTOpLI!.m li8M B .J(aJibll8liTliGT,1 I1pl:

,IL8TCH onepHpOB8T.b, H HBJI.HeTeH ITpli'IliJIOll 11 CTpaHHOCTet:i" B liOB8.ll,8HJ!l! 

KBaHTOBOMeXaHl!1:!80KllX Oci'bCI\TOB C TO'IKH 3pGHH5l !CJI8CCl11JCCJ\Oh r,;exo

HUKH. 3THM JK8 06ycJIOBJ!l!B8.CTC.R H TO, 'ITO KDd:OHpacrrper,eJJ8HYI.H OJW:OI1-

B810TCH He 00H38T8JibHO JI80TIJIIUaT8J!bliL!l/IH, e "!8T,'i eBJI38I!LJ OI111C8JIJIL18 

Billlle TPY!l:HOCTH B HX ImTepnpeTaunn. BBe.n:eHEc noiiHTliJI "BGJIH'JIUI, 

H8a.ll,8KB8Tllb!X paceMaTpl!B8GMOMy Od'beJCTy", BTJI8CTO e Ocill11'1Ml1 paCCYJK,J\C

Hli.HMH, K8C8KlUHMHCH Ol!HC8l!HH l!OBG.J(el!HH paCClvlaTpHB88MOrO cj'JH3H'I8CJWrO 

Or1'bPR"Ta,roJI0TJll'i<Tel! BO !1 1.!8PTl! paf10TN.ll ll: l.!F1°Tl' }(llH!J 00ll!311 rtopJ:yJW

]10BR8 Tif'PJlJia rarrwn I!Hrrnnncr'l mm P nnr> .nsaprr rrJJ biW.II anryrlPHTa lll111 

B Pe TIOJ!b3Y .0CHOBJJOe YTBRTJlKJlRlliW,JlOP'Cl3i'TPJ!b"TBO KOTOnoro ,neJJaPT .naE-

HyJO HHTepnpeTarmiO !IpHBMJiet.~OlJ: H B03MOJKI!Olr, ClfOpMyJll!pOB8.HO B 'IaeTH 

IY. CodcTBeHHo !l:OI\a3aTe,1LCTBO .rr.aeTcR B J 11 JI 'IaeTRX. B craeTn JTI 

,!L8JlaJOTCR HeKOTOpbie 38M8 1IaH!I.H no ITOEO.I(y ,I\OJ\a3aHHOro YTBepJK,IJ,eHH.H, 

a TaKJKe JK83b!BaJOTCH ero B03MOJKHHe 0606Jl18Hl!H. 
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II 

IIycT:h ,IJ;a.H qn.r3HqecKHi1: o6'beKT S . IIpe,ll;lloJiolKHM, qTo 5 HBJIHeT

CH KJiaccnqecKllM OO'beKTOM, ero COCTOHHlle ITOJIHOCTbiD OITpe,ll;eJIHeTCH 3a

,ll;a.HlleM OIIpe).(eJieHHOI'O q:lfcJia ITO,ll;XO)J,ffil1e Bb!OpaHHHX KJiaCC!:IqeC!{l:IX BeJIH

qnH Vj_, lf1.!". lfh • .Il,JI5I !IpOCTOTll paCCYJK,JJ;eHllH ITpe,ll;IIOJIOJKIIM, qTO MHOJKeCTBO 

CHCTeM 3HaqeHllH BeJIUqHH lf1' lfi. 1 • • • cYn, KOTOpUe 3a).(a.IQT COCTOHHlle 

( T. e. C UX 3a).(aHHeM llHciJOpM8.Ulffi 06 OO'beKTe 5 6y,ll;eT HC'IepiTHBaiOOleiJ:), 

ec1'b o6JiacTb Due R,. TaKlll\1 o6pa30M, BCHKoti TOqKe (Vj, .. Y11)E-DvcR11 

COOTBeTCTByeT O,ll;HO OITpe,ll;eJieHHOe COCTOHHlle OO'beKTa S H Ha060pOT -

- BCHKOMY cocTOHHlliO 5 cooTBeTCTByeT TO'IKa B o6JiacTH Dv 

BBe,ll;eM 'tYI HOBHX BeJin~H U1, • • • 'U'm , CBH3a.HHhiX C BeJillqn-

Hal\lli 1Jl, , • , tfm COOTHOIUeHllHMH 

Ut = fPi. (lf11 ••• ll"') ; t= 1,1, ... m; ll1 ~ l'\ (II. I) • 

r,ll;e .,~ - peaJibHhle WYHKUllH· 06o3Ha'IHM tiepe3 )u. C RmMHOJKeCTBO 

TOqmt (Uu •.. lAm), KOTOphle ITOJ!Y'IaiDTCH H3 (II. I), ecJIH (lfu·. lin)£ Dv. 
COOTHOllleHIDI (II. I) OITpe,ll;eJIHIOT COOTBeTCTBHe Mel!Uf.Y TO'!KaMH l>v H ])U. . 

B 3aBHCllMOCTH oT 'IHCJia H BH,IJ;a iflyHKunil: ~t 
CJ!J1Ial:l. 

B03MOlKHhl pa3JlllqHble 

ilyCTb m =Tt H fE't OJlH03Ha'll1! BO BCefi OOJiaCTU ])\( H (II. I) 
O).(H03HaqHQ o6paTllM1! BO BCefi 06JiaCTH 'Du. , T. 8. M8l1Uf.Y T01{Kal\lli ] 11 
n DUL cymecTByeT O.LLH03HatiHoe H o6paTHMoe cooTBeTCTBHe. B TaKOM 

CJI.'f'CJaC B8JillqJ1Hbl Uh". Umn IJ1 t .. • Un IJOJIHOCTb!O 3KBHBaJieHTHhl OTHOCU

T8JlbHO CIIOCOOa O!IUCa.HAA COCTOHHHH OO'beKTa S 

PacCMOTpllM CJIJ1IaH, KOr).(a m (. 'n H WYHKUllH ~t O,ll;H03Haq-

Hbl BO Bceti o6JiaCTH D v . :11: B aToM CJIJ1Iae BCHKOH TOqKe (u,, ••. 11'11) 
(T. e. BCHKOMY COCTOHHHIO)OTBeqaeT O,ll;Ha TO'IKa (1A.1, .... Um) ~D\1.. O,ll;

HaKO BCHKOH TO 'IKe (ut., ... Um)E J>U yY&.e COOTBeTCTByeT MHOJKeCTBO TO

qeK (l11 t· ··lin) E. ])U , T.e. MHOJKeCTBO COCTO.fiHKt.!: 5 . B ,lUUIHOM CJIY
qae BeJIH'IIDlll U1, • • • Um Offi'ICllB8.JOT He OT,n~Hble COCTO.F!HlUI S , a 

UeJIHe rpyrriThl (MHOlK8CTBa) ero COCTO.fiHKt.!:. TaKHM o6pa30M, BeJIH'lHHH 

ul, ... u,..,;-HecyT B cede MeHbllJYIO HHWO}I;launiD o6 o6'beKTe S ITO cpaBHe

HnJO C MaKCHMaJ!bHO IIOJIHOH, I<OTOpJID ,ll;aKJT BeJIH~Hhl 1}1 , • • • ~ • B STOM 
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Cl\lb!CJie BeJJHql:IHbl Uu• •. Um 11 xyJKe" BeJUJql:IH lJ1,. • · V'l" • 0).(H3.KO, C .D,pyroi\ 

cTopoHhr, BeJUH!:IHhl Uu· ·• U 11 orrrrcuBaKJT peaJibllO cyt1eCTBYIO!IU18 rpymm 

cp!:13WieCK!:IX COCTOilllliH, ll, CJie,ll;OBaTeJibHO, ITpl:l OITepnpoBaHllll TaKllMll 

BeJill~HaMll KaKlle-Jlll60 ITpllHUlliTllaJ!bHble HeHCHOCTll ll BOITpOCU He B03-

HllKaKJT, ITOCKO~Ky HCHO,KaKHM o6pa30M Ha).(O C HllMll 06pamaTbCH ll 

KaKOH CMUCJI CO,ll;ep%llTCH B pe3yJibTaTax, BUpaJKeHHblX qepe3 HllX. 

Bee BUI'JIH,ll;HT ITO,ll;OOHhlM JKe o6pa30M, eCJIH '\TI • '\') , HO CllCTer.m 

(II. I) He3aBHCllMO OT BU6opa 'Uu- • Urn BCer,ll;a nMeeT OOJibllie O,ll;HOI'O pe

llleHIDI OTHOCHTeJibHO l/1 7 • • l/1\. :11: B STOM CJIJ1Iae BeJIH'IHHbl Ut. • • • U 1\"\ 

necyT B cede MeHbiiiYID nHipOpMaunro o6 o6'beKTe S ITO cpaBHeHniD c 

TOM, KOTOpJID ,ll;aiOT BeJIH1{HHbl Ui l'. lf'h , TaR KaK OHll OIIHCblBaKJT He OT

,ll;e~HUe COCTOHHIDI 5 , a O,ll;HOBpeMeHHO UeJIHe ,ll;HCKpeTHHe MHOJKeCT

Ba (KOHeqHble nJIH 6eCKOHeqH1le) TaKHX COCTOHHHH. 

COBOKYIIHOCTb BeJIH'IHH, OITHCHBaiO!IU1X Kai{ 0TJ(eJibH1!8 COCTOHHHH 

,ll;aHHOI'O OO'beKTa S (HarrpnMep, BeJIH~Hhl Ul 1 ••• l/YI), TaR H UeJible 

rpyiiiTbl (HeiTpepHBHble HJill ,ll;HCKpeTHble MHOJKeCTBa) Ta.KllX COCTOHHHH 

(HaiipllMep, BeJinqHHhl Uit"' tAm), Ha30BeM BeJin~HaM!:I, a).(eimaTHb!MH 

OO'beKTY S 
YcJIOBllMCH, 1{T0 BeJIHqHHH u\l" U'YT\BBe,ll;eHbl TaKl!M o6pa30M, 

qTQ BCHKOH T01{Ke ull'' lAm H3 HeKOTOpo.i!: OOJiaCTH l>u c. Rm COOTBeT

CTByeT O,ll;Ha T01{Ka ( Uu •. Un)E l)y<.\1,11, HO o6paTHOe He BepHO, T. e. 

BcHKo:ll ToqKe H3 D u cooTBeTcTByeT 6oJibllle qeM O.LLHa ToqKa H3 Du. 
HarrpnMep, ecJIH 3Ma.HH CBH3H 

1/~ :h(Up•"Um) 1 i.=-i,l, .. h "" ~ 'Yn - . (II. 2) 

r,ll;e t1- O,ll;H03Ha'IHaH ifJYHKUHH, TO MU ITOJIY'IllM KaK pa3 TaKOe MHoro-

3HaqHoe COOTBeTCTBHe ITpH 'n <. 'Yn HJID ITpl:l 1\ : m , eCJIH ypaB-

H8~Hft (Il.2) HMeiDT 6o~rue O,ll;HOI'O pellleHAA. 

B ITepBOM H3 STHX CJ!Y1IaeB KaJK,ll;Oll TO 'IKe ('lfv · • lfn)E ~V COOTBeT

CTByeT HeiTpep!iBHOe MHOJKeCTBO T01{eK (Ull" Um)H3 1)\1. • Bo BTOpOM -

- TO'IKaM ( 11
1 1 ••• lfl\) H3 OOJiaCTH 'D 'V 6y,ll;yT COOTB8TCTBQ13aTb ,ll;HCKpeTHble 

MHOJKecTBa ToqeK (u1 l" ·tim) Hs o6JiacTH Du (KOHeqHh!e nJIH 6ecKoHeq

Hhle). HeRo, qTo TeiTepb BeJIH'IHHhl Uu·· Um ,ll;OJ!lKHhl 6HJIH 611 co,ll;epJKaTb 
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6oJibilJe l!HqjOpD.mr..urn o6 o61oeKTe S , qeM BeJI:rrq:rrHh! l/1 1 •• • u, . O,u:
HaKO ;,JH IIpH!J5IJ111, '{1'0 MaKCHMaJibHYIO <lJU3l1l{8CKYKJ HH!flOpMai.J;HIO 06 001:>8K

T8 .!La!OT DC•1ll'Il1Hbl Vi 1 • •, lf'h , 'llaK KaK 3TH B8JIII"Ili!H1! OIIHCHBaBJT OT,!\8Jlb

Hbl8 COC'i'OHHHH S . ,Il,OIIOJllll!1'8J1bllllil HH\pOpMai.UUI 06 06o8K1'8, KOTOpyro 

IICCJ':' :!JC,';IFIJIH!l Ut,) ... Um, COCTOHT B TOI.l, '!TO r!JH3!Fl8CK118 COCTO.R:HJLq 

p83..!Ibll0 OTJ!IIIHlJ.:hJ8 O)J,HO OT ,!Lpyroro (OIIHCaHHb!C C IIOMOlUblO 1/1, .. ,lfn), 

paCli(CIIJIJ'GOTCH Ha Ca.MOCTOHT8JlbHO He cymer.TBYillllll8 1 if'll3HIICCRII He pas

JIJ.!Cll!Mh!O IIO,L\COCTOHHHH. }!X IIOHBJielli!8 MOlKCT 6blTb o6yCJIOBJI8HO HCKJIJO

'lHT8Jibl!O MaT8!.1aTl-1'!8CK1IMll OIIepaJ..U1.ffi,ll!, CB.R:3aHHW,lli C B1!60 pOM BCJ!Hl{l!H, 

C f10MOlUblO KOTOpHX Of111.CblBa8TCH Heyqaer,!h!H 06oeKT. 

COBOKYllHOCTb BeJIH"JUH ,OIUWriBa.JWU1X CaMOCTOHTeJ1bHO He cymr.rTBYIO

lliH8 IIO,I\COCTOHmm, Ha !WTOpb!e paCIU8l1JIJIJOTCH COCTOHHHH ,l.\aHHOrO 061:>8KTa 

S , HJ!ll MHOlK8CTBa TaKHX IIO,L(COCTOHHllfi, KOTOpble He COBna,naJOT ill! C 

0Tl\8JibHbllllli COCTOHHlffiMH S , HH C MHOJKeCTBaMU ero COCTOJillilfl, Ha-

30BeM BeJIHqHHa!vlli, Hea)J,CKBaTHilJ<IH OO'beKTY $ . 
B KatieCTBe l!JIJIJOCTpai.J;HH K BblillecKasanHoMy paccMOTpl!M O.I\HOMep

uoe ,1\BHJKeH:rre MaTep11.aJibHOH TO'IKH. COCTOHHHe MaTepHMbHOfi TO'IKU 

( T. e. :rrcqepmiBaJOIUM lmrf:om.rarrHI! o uctD IIOJIHOCTbJO onpe,l\eJieHo, ecJin 

3a.L(aHb! 88 KOOp,Ii,HHaTa 9 ll llMIIYJlbC p . C IIOMOlUblO CJI8,IJ,ylOlUl!X COOT

HOlii8HllH BBe,Ll.eM HOBble B8JllltillHhl 'U 1 1 U 1 : 

9 = tm 'U~ ' 

P = 1: uiu1 0 

0TCJO,U:a CJie,u:yeT, 'ITO KaJK,UOMY COCTOJilli!IO ( 9) p) 
OTB8l{aKJT ,Ll.BC CHCTeMb! 3HatieHMH ( 1As, , \A 1) 

(ll ·!'if u, = 1 e., , 
(U ~ 

'U.z. = f?f ' 

(1) ,r;;-'1 
U1 : - ve, 
,,<Ll __ _!P_ 
""1 - (i!f 

(II.J) 

HeKOTOpOfi TO'IKll 

(II.4) 

TaKHM o6pa3oM, rrpR orrepupoBamm BeJIR'!RHru.m (u1, U.1)Kruit.n;oe qmsll"!ecKoe 

COCTOID!He (~,p) pacmenJII!CTCS! Ha c!~H3HIICC!U! He pa3JIH"lllMHe IIO,llCOCTO.!IHMJI 

(u~0,u~,) :rr (1A~t>,u~11 
0 C wn:s:rr'!ecKofi TO'!Rlf speHIDI cTaBIITb Bonpoc 

0 TOM, KOTOpoe HS HllX peaJIR3yeTCJI, ecJIR peaJIR30BaHO COCTO.!IHHe('l,f\ 

coBepmemro 6eccrruCJienub, Tai< IillK oT,ne.m,uo onll He HMem <!M3ll"!ecKoro 
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cr,!HCJia ll Boo6me He C:J'lQCCTByt:JT. Cyr~ecTByeT .i'illlllb cocTorrmw CC\, f') 
I<OTopoe r.ru ncrtyCCTBCHHO pacmerm..'lll na .ILBa r>cn3lr'!ecrm H<' nasJJI:tJn:Hr 

IIO.ILCOCTOJIHHH l!CIIO,nXO,nJI!IIID,! ( Hea,nermaTHill;!) BH60p0Ll BeJTil'!l!ll UL , Uz. 

III 

Pacc~eHRf!, rrpoBe,neHHHe BO II tiacT:rr HaCTO.f!l!1eii pa6oTH, .nam 

B03MOXHOCTb 6oJiee cTporo R TO"'HO CWCPMYJIRpoBaTh Ty lrl!TeprrpeTau;MID, 

KOTOpYJO MH C'!RTaeM He06XO,nRMOfl ,naTb J\Ba3Hpacrrpe,neJieHIDU:I. 

KBa:3Hpacrrpe,neJieHMJI .R:B.1lJilOTCJI pacnpe,neJiemmwl B rrpocTpancTBe 

BeJIR'!RH, Hea,neKBaTHHX paccMaTp:rraaeMOMy OCl'DCRTy, 

B IIOJID3Y STOfl llHTeprrpeTau;RM MOryT 6!iTb rrpRBe,neHH pa3JTir"ll!He 

6o.Jreo HJIR Menee BecRRe apryMeHTH. OcHOBHHe rrpe,nBapnTeJILJrue apryrAen

TH co,neJmaTCJI YJKO B Ca!<IOM Xo;n;e pacc~emrfi, I!pRBO,nJIIUUX K KBa3H

pacrrpe,neJieHMJIMo 11:CXO,nJI !l:3 IIOJ!Ol!teHIDI, "'TO KBaHTOBaJI MOXillilliill ,naeT 

BepoJITHOCTHHe pacrrpe,neJieHIDI 3Ha'!emrli Mexarnitiecrmx neJD!'!liH, r.ru 
C,nCJiaJm IIOIIHTKy IIOCTpORTb BepOJITHOCTHHe pacrrpe,noJieHIUI B Ql3.30BO!.l 

rrpocTpancTBe. CJie,noBaTe.m,no, KBasnpacrrpe,neJiemm noHa'!My cTpOI1JlllCl> 

rmR pacnpe.neJieHMJI. Ho B03MOJKHOCTb npm,mii lrl!TeprrpeTar.um rma3npac

rrpe,neJierm:l1 Kal{ pacrrpe,neJieHH:fi HCJWIIO'!aerCJI T8M O(CTOI!TrJJb;:TEO'~, llTC' 

Olli! B006IUe He OI\8.3HBaiOTCJI liOOTpiDJ;aTeJibHill-lli, B JII06or.t ,npyrou OTIIO

meHRH KBa3Rpacrrpe,neJieHI1JI KaR !AaT8MBTH'!eCRRe 06'bei':TH QopMaJ!bllO lll!

tieM He OT Jlll"laKYI'CJI OT l!CTHJIHHX pacrrpe~eJieHim. J1o ycJIOBJ1IO C IIO!.!OU{l>!O 

KBa3Rpacrrpe,neJI8HHif 06H'!HHMR MeTo,nar<IU T80pRM BepOJITHOCTll !ill ,nOJ!lKl!U 

IIOJIYtiaTI• cpe,nHRe 3HatieHMJI pasJIR"'HHX MexaHll"!eCJlliX BeJIR"!llH, B cym

HOCTH, STO KaK pas TO OCHOBHOe TpeCiOBaJ!He, II3 l\OTOporo BUBO,nJITCJI 

KBasupacrrpe,neJieHHH. B/34/ 6wro rroKa3aJIO, "'TO rma3npacrrpe,neJiemm 

06Jia,nam eme O,nHR!,! Ba.JKH!lJ,! ,llJIJI pacrrpe,neJieJmti CBOMCTBOM. 

w~b W,t~, ~) ecTI. TaJCOe KBa3npacrrpe,neJielli!e, ,llJIJI JCOTOporo 

paTopll 'A, A2 
1 ••• A"'; •. corrocTaBJieHHHe HeKoTopofl r.rexamr'!ecRoii BeJIU'!lrl!e 

A<(\.~) H ee cTen:HHM A"'('\ 1 p) -n-:. Z.,'\ 1 •• , rro,n'I!ID!mOTCJI ycJioBnJO 

~ 1..\A"" 
A -= ' tn:!,l, ... 

Tor.na BepoJITHOCTHoe pacrrpe,neJieHne VV(A) BeJ!ll'!Riru A BHPaE:aeTcJI 

B BH,lle 
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W(A) = SJW<chf)~(A-AC~,p>)cl'\~f. 

,UpyrHMH c~OBaM.l1, HCIIO~b3YH KBa3Hpacrrpe.n:e~eHHe W<<\,~), Ml1 rro~ytraeM 
B8pOHTHOCTHOe pacrrpe)l;e~eHHeVi(A) B8~HtiJ!lHbl A TaKHM CIIOCOOOM, KaK 
B cJiyqae, ecnl'! Clu W(~,p) JlBJlRJIOCL IICTHHH!lM pacrrpeJJ;eneHHeM. 

IIpnBe.n:eHHHe aprJMeHTH ydeJJ:HTC~bHO roBopRT B rro~sy Toro, 

'ITO KBa3Hpacrrpe.D.e~eHHJI BC8-TaKH JKe~aTe~bHO HHTeprrpeTHpOBaTb RaJ{ 

pacrrpe)l;e~emm. 3To dWJo 6N B03MOJKHO, ec~ 611 HaM y.n:~rocb rrpeo.D.o

~eTb ~ odoliTH TOT WaKT, 'ITO oHH Boodme He HeoTpnuaTe~HH. Bee 

saTpJ.D.HeHH.fi HCtie3a!OT, ec~ Ml1 IIpHMeM , 'ITO !jla30Bble rrepeMeHHHe 

(KOOpJJ:HHaTa H HMIIJ~bC),- Be~H'llilill, Hea,n:flKBaTHH8 OCl'f>eETa¥, EOTO-

pb!e Mhi XOTHM OIIHCNBaTb (KBaHTOBOM8X8HHqeCRl'!M OCl'f>eKTaM).B TaKOM 

CJiytrae 8TH BeJIHtillH!1 dyp;yT orrpe.D.eMTb CaMOCTO.fiTe~HO He CYJ!IeCTBYI0-

111He (B KJiaCC:HlleCKOM CWCJ!e) ,TIO.D.COCTOH!ilm paccMaTpHBaeJlOrO OClMJtTa, 

KOTOpb!e OTJJ:e~bHO Had~IO~aTbC.fi He MOryT. K UHOXCCTBY TaKHX CaMOCTO

HTe~HO He c,.eCTBY~HX,OT~eJI.HO He Hael~m~aeKHX COCTOIHHI,paCCJlaT

pHBaeMHX B KatreCTBe 8~8MeHTapHHX COOHTHH, rrp~OXHMa o6maH KHaCCH

treCI{a.fi CXeMa T80pHH BepO.fiTHOCTeH C 8JJ:llHCTBeHHOH orOBOpKOtl:, 'ITO 

BBO.D.HMile BepOHTHOCTll He OOH3aTe~HO .lJ.OAX!lll 0!1Tb HeOTpHUaTe~bHilMH. 

IloTOMy 'ITO HeT H He MO~eT 0!1Tb TaKHX !jlH3HtreCKHX C006paxeHHtl:, KOTO-

pHe OH TpeOOBanH H80TpHUaTe~bHOCTH 8THX B8p0RTHOCT8H, a c~e.D.o-

BaTe~bHO, H H80TpHUaTe~bHOCTH HeKOTOporo pacrrpe.n:eJieHUH B IIpOCTpaB-

CTB8 Be~H~HH, H83JJ:8KBaTHllX JJ;aHHOMy OCl'f>8RTy, TpedOBaBHe HeOT-

pHU8T8~bHOCTH B Tp3JJ:l'!UllOHHOll TeOpHH BepO.fiTHOCTeH eCTb rrp.fiMoe CJI8JJ:

CTBHe peanH3Y8MOCTH 8JieMeHTapHHX C06UTHM H 3.IIpHOpHOll B03MOJKHOCTH 

HX HaClAIOJJ:8HJ!!H. B c~ytrae, Kor.n:a 8~8M8HTapHb18 COClb!THH CaMOCTOHTe~b

HO He CYJII8CTBJIOT J!l OT~8~bHO HaO~IOJJ:aTbC.fi He MoryT (B KJiaCCHtiCCKOM 

CMhiC~e), BCHKaR IIpll'IJ!!Ha TpeOOBaTb H80TpHUaTe~bHOCTH pacrrpe~eJieHHH 

OTIIa,n:aeT. 

B CB8T8 II0~06Hb!X paCCYJK.D.eHHH rrpe~araeMaH l'!HTeprrpeTauHH 

Bblr~J!!T YJKe BITO~He IIpl'!eMneMOH. Ho tiTOOH OHa CT~a B03MOJKHOll, He

OOXOJJ:HMO rroKasaTb, trTo oHa He CBHsaBa c !jlnsHtrecKn deccMblc~eHHb!M 

~ ITpOTHBOpetiHBb!M pe3yALTRTOM. 

Hs~o~eHHb!MH BHIDe pacc~eHBHMH MH o6ocHoBanR BOSMOMHOCTb 

BK~IOtiHTb B coBOKYJIHOCTb !lJYHKuatl: pacrrpe.n:e~eHHtl: TaKHe WJHKUHH, Ko

TOpHe He 06Jt3aT8~bHO HeOTpHUaTe~He. EcTeCTBeHHO B03HHKaeT BOll

poe, BCHKaH ~ WJHKUUH, KOTopaa KpoMe yc~OBRH HeoTpHUaTe~bHOCTH 
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J!l C~8)J,CTBJ!!M U3 Hero Y.D.OBJI8TBOpH8T CTaH)J,8pTllblf;; Tpe60B!":JIHID.J K pnc

rrpe)J,e~eiiU.ffi\1 B T80piil'l BP.pOS!THOCTef., BXO)li1T B :3!0 pa:::ml'lpCI!IlC. ~['

KOEHOCTb T2!(Qr0 BOIIpOCD. CBH39Ba C T8M, 'ITO, H8C!10TpH Ha TO, 'ITO 

pacrrpe.ne~emm, BOIIIe.D.lllne B .D.aHHoe pacnmpeHHe, ocDo6oJK.D.eHh! oT rrpm.m

ro TPedoBaHnH HeOTPHUaTe~bHOcTn, 8TO yc.rroBne )1,;1H pacrrpe;ue~emrrr B coel

CTBeHHOM CMhlC~e HaKJia;uHBaeT orpaHW!eHUH U !!a HUX. 

llyCTb lf.., .. lf,. U lLw.ll,;; COOTBeTCTBCHHO a,n:eKBETHh!C J!l Hea,n:eJ{BaTHHe 

~aHHOMY od~exry seJtl'!QMHH. Cor~acHo BHll!ecKasoHHOf4Y pacrrpe;ue~e-

HUH \J(u1,, •. Um) B IIpOCTpaHCTBe Hea,n:eKBaTHilX B8~lltiJ!!H U1,. · · tAm He 

OClR3aT8~bHO )J,OJIJ!tHh! 0!1Tb H80TPHUaTe~bHbiMH.0.UIIaKO IIOJIY'!8l!Hbl8 l'l3 HllX 

cor~aCHO TeOpHH BepO.fiTHOCTeH pacrrpe,ne~eHUH B IIpOCTpaHCTBe fl,11,8RBaT

HblX Be~ntrHH Y<tlt, .•• lin) odJisaTe~bHO ,noJIJKHh! Ob!Tb HeoTpMua Te~bHbiMl'l. 

3To yc~oBMe cYJKaeT MHOJtecTBO !jlynKU>lli U{u" ..• Um) , KOTOpHe MO

ryT dUTb WYHKURHMH pacrrpe;ue~eHn.rr B paccMOTpeHHOM HaMM CMb!C~e. Ha

rrpMMep, B ,naHHOM BO II 'l:aCTH rrpMMepe B 8TOM CMb!C~e iflYHKUH.ffi\rn pac

rrpe;ue~eHUH MoryT db!Tb TO~bRO TaKJ!le WYHKUHH U(u1,U1) ,KoTopb!e rro~M
HJI!OTCR yc~OBIDO 

U<u;,ul) + U(-uh-u1> 2:0. 
HcHO, 'ITO rrpn TaKOM IIO~Olt8HJ!!H Bemefi ~fl TOrO, tiTOOH rrpe.D.~ara-

eMM J!!HTeprrpeTaunH OWJa B03MOltHOH H CBOOO.D.HOH OT rrpOTJ!!BOpe'IMM H He

B8pHHX C~8.D.CTB:Illi, HeOOXO)l;J!!MO .D.OKa3aTb, 'ITO IIpl'l rrepeXO.D.C I\ D..T\8KBaTilill.1 

~.fl paccMaTpJ!!BaeMoro od'beKTa Be~Wil'!HaM KBasHpacrrpe.D.eJieJinR rrpHBOJ\HT 

K HeoTpMUaTeJibHb!M WYHKUJ!!RM. 
B/35/ TaKoe .D.OKasaTe~bCTBO OWIO HaMe'IeHo B odn\HX tiepTa.x.R Ha

CTO.fili18H paOOTe ,noKa3b!Ba.IOTCH TeOpeM!1, KOTOpb!e .n:aJOT B031\lOJKHOCTb IIOKa

saTb, 'ITO 8TOMY HeOOXO.D.HMOMY yc~OBIDO Y.D.OBJI8TBOpHeT,Ha!IpiD.!8p, KB2.-

3J!!Pacrrpe)l;eJieHHe BerHepa. 

IY 

llycTb s eCTb .n:aHHaH EB8HTOBOJl8X8HJ!lqecltB.SI CHCT81.m C S CTerre

H.fiMJ!l cBodo.n:u.06osHatrnM trepes VCq1, ••• q~,t) ee BO~HOByro cDJHKUllJO B 

MOMeHT BpeMeHH t , a trepes W(q
11 

... h,t)-coorsercrayDmHe rrnasnpac

rrpe.n:e~enne BerHepa/11: 
W<q

1
, ... ~s,t) = (lnf5 ~ .. -~ V(qJ-rZJk, •. · qs -}" lSh.,t) 

xUp\.-tt\>~~l} 1(Cq,+!lik, ... ~,+"i~5 h,t)dsz-. 
(IY. I) 

llycTb ft<q11 ... ~S>t) n. =I,2, ... ,2S)-OJJ:H03IIatiHb18 ~lyHIIT(lin, ~H KOTO-
pllX liOtiTH BO BCeX TOtiKa.x !jla30BOrO lipOCTp8l!CTBQ BblliO~HHCTC.fi YCJIODJ:e 
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t;) { 5-,J.- · fz.s) i= 0 • 

?(ttJ.>-., ps) 
Paccr.Kl""DHM Bb!paJKeHHe 

V(?J,, ... v1s;tJ= J-·· ftA~sdr W(r1., ... ts)t) 
s 

,c n ~(t5j - Jj (qi.' ... ~<;J.)) , 
j,., 

(IJ. 2) 

;YJC"CLJOUIHCJ8 corJI8Cl!O TCO]JHU BCpOi! l'HOC ro;j KaK pacnpe.TJ,C"'ICEY!C B 

Ilf!CJCT~aHCTBC B8J1WlHll !J!)' · · zfs , CBY!claHHbiX C B8,1l!1Jl!ll8Ml1 1t• •¥sJ 

ftJ'". r S COO THOUJ8HliHM11 

Uj = JJ·(~o··}s)t) > j.d 1 l 1 ••• ls. (IY.J) 

CnpaBe)J,JIMBo eJie.uyromee yTB8pJK.neHMe I A/. 
<llymnJ;llM fj (q0 ... ;s,t) MoryT Ol.lTb Bl.ldpaHI.l TaK, '-ITO rrpn rrpo

H3BOJibHOli 1/fc 'fo••• 'Is)!) , B!.10paHHOH ll3 UlllpO!WrO KJiaeea BOJIHOBI.lX 

cpymn.J;llil, i_(JymnJ,IDi V(v1, ••• V"z.sif) , orrpe,n:eJieHHB.fi '-!epe3 (IY.2), dy

,n:eT H80Tpll~8T8JibHOJi. 

fTBCPJK!lCHHe I A/ dy,n:eT J\OKa3aHO, eeJIM Ml.l YKaJK8M XOTH du o,n:HH 

Hadop ~YHK~Ji f; (q~)··. p,,f) , ~ KOTOporo OHO C!Ip8B8)J,JIHBO. 

f!o3TOMY ,n:ocTaTO'-IHO orpaHM'lllTbeH Y3K~IM KJiaeeoM LPYHK~l1. B KOTopoM 

110 rr;JC,UIJQ,lOJK81IHfJ TaJWli Hadop eYUJCCTBj8T. 

Ye.I!OBHMe.fl C'-!MTaTb cpyHK~H f; (CffJ • • · ~s 1 f) o,n:H03Ha'-IHb!Mll BO 

nceir oeiJiaCTH l)q,~ c. R.z.s H0MeHeHYJI BCJIH'-IMH q0 · · ·'fs)f1J''fs· 
0603H2'JH!,J '-!8p80 J)lf (t)c /Z1.s OUJ!BCTb, B KOTOpj!O eorJiaCHO (If. 3) 

oeiJrac I!:> Dq, p OTo6pa'KeHa B ~JoMem· t . Ey;(eM rrpe;J.rro,mraTb, 

'!TO fj - TB.Kl18 tpjHKUHH, J(JIH KOTOpb!X !Ipl1 JI!OOOM ~HKeMpOBa!lHOM t 
o6JiaeTb D,, I" MOJK.Ho pa:o.neJIHTb aa K (i) (KoHe'-!Hoe HJIH deeKOHO'-!HOe 

'-!l!eJio) nerrepel\pb!BaJO!IlHXeH no,n:odJiaeTeil Di~ Cl:) ( k =I, 2, ... , K), 
B KaJK.nOll H3( KOTOpb!X ypaBHOHll.FI (IY. 3) O,I\H03H8'-IHO odpaTUMll. 0003Ha

qHM '-Iepe:.JD"
1
(-f:)c DuCI:) o6JiaeTb, B KOTopym rroepe,n:eTBOM (IY.J)OcJ 

oTodpB;i\aeTe~ odJiaeTb Dq,~ . CorJiaeHo eKa3aHHOMJ, ,n:JIH (fir ~~i/t) 
q~: ftlt.)(~)-·· ~ .. )+)' 

li.J ':: :1., z.,. .. s • 
~i ... fHi ( 'lf1.> ... 'lfz.s J i), 

(k) 1.} 
3)!8eb qepe3 Cfj (?Jtl" 2ftiJ V 0603Ha'-!8HH cjJyHKL(Hl'J, OTIHeHBaJallll8 O.UHO-

(It.J (II.) 
3Ha'-!aoe oTodpa'KeHHe Du (I:) B Dq,p ( t) . B sT:ux yeJIOBHHX HHTe-

rp11poBaHHe B (IY.2) .U88T 
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{.((l) 

V(t~1 , ••• ~~~ tJ = :L W[ ~t~<>r'lft~ •. ZS"zs,(~ ... 'fz~) rlf.t~ .. zszs,·O] 
kc.l 

r,n:e 

{ 'J{'f'1l~ ... tfzlfJJ/J'() t) (IY.4) 
,c. V 2ft 1 • • • zfz.s ~ , 

?(rJi, .. • ll;.s) 

(it) f i i e (tr1> ... ~s) ) = 0 

(I£) 
(tr,, ... lfzs) €: lJ11 {f) 
(. {/t.) ' 
Lzf0 .,• 1.\sJtDrl (t). 

Bee BblrJIMMT CillO !Ip01ll8, eeJil'l eOOTHOUJOJUH! (IY.3) HM8!0T BH.TI:: 

'I; 1 
1[j :: 1i - [ /) J A j 

lf. · = b·- [ pj__ ]..6st; 
HJ TJ *s ' 

j=i 1 2. 1 ••• s, 
(1/.5) 

r)J.e 6 1,.,, llzs - liOJIOJKHT8JibHb!O '-!UeJia, a [ ~1 03Ha1Ja8T HaH00Jlb

UJ88 l..(BJIOe '-!HeJIO ( ITOJIOlKHT8JibH08, OTpMU8T8J1bH08 HJIM JljJib), IWTOpOO 

M8Hblli8 j. . D 3TOM eJij'-!88 OOJiaeTb .D'If .FIBJIH8TeH 25 -MepHb!M 

rrapa.JIJI eJI errun e;J.OM 

0~ Zfl L. .6t ~:1, ... 25. (IJ.G) 

' Ilo,n:odJiaeTM, B KOTOpb!X ypaBH8HHH (IY. 5) O,I\H03H81IHO OCipaTMMb!, HM8!0T 

BH,I\ 

(k,, ... kzs) lk;c.;~~;t...(lcjt-.1)4J, . D : J-:i, ... s 
,,p kS+J l>s+i f fj ~ (kJ+s +1)A;ts' ' 

rrp:u JI!OOblX ~eJIHx k1 , . •. Kzs. Bee oau noepeJJ.eTBOM ( IY. 5) TpaHelpOpMH

PYJOTeH B ( IY. 6), T. e. ,n:JIH Be ex k,,. .. kr.s D~"h·· tuJ:: l>u . YpaBHOHMH, 

odpaTHble (IY. 5), KOTOpue ]) <~<.,. · · leu) TpaHeQJOpM:upym B Da r:1
'" ltas) v ,,, ' 

eJie.uyromue: 

'j = V; + k; Aj , 

~; = Zfs+j + kstj 6s+j , 
j = i, 2.r .. ~' 

:u (IY.4) rrpnodpeTaeT yrrpomeHHHl1 BH,n:: 
00 

V(U1 • • • V'1s
1
t) ~ L W (tis+ kf f!t ,. • · Zlis + ku.!lz.s, t ). 

' (IY 7) k,, .. "•s :-a- . 

13 



TaxMM o6pasoM, T.IT06H ~oKasaTL yTBepJK,UeH:ae /A/, ~ocTaTO'IHO ,n:oKa

saTL crrpaBe~BOCTL yTBepJK,UeHRH /B/. 

Be.Jlli'lllHH A1t.·-. Az.s MOI'YT 6HTL BbiCipaHH TaK, 'iTO ITp.H llpo.H3-

BOJlbHOM Bh!Clope 1/ lq1, .. 9s, f J 113 rnnpoKoro KJiacca BOJIHOBhiX cpJHKUHt! 

ffJYHKI.J;IDl V( 'lit,··· lfu,t}, orrpe~e.JIReMM (IY. 7), dy,n:eT HBOTpnuaTeJIL

Hoii. 

B CJieJJ.YlOII18li 1.J3CTH .u:oKa3h!BaeTcrr HeCKOJibKO MaTeMaTMT.IeCKllX 

TeopeM, !!3 OCHOB8 :WTOph!X B )L3JILH8h1U8M, 11CIIOJIL3Y5I H8KOTOphl8 OUCH

!Gl ,JJ,.Jlli QlYHKIUni Berriepa, ,ll,OK33b!BaeTCfl cnpaB8.IJ:JIHBOC1'h yTBepJK,LJ,eiDiFI 

/B/ 11, CJI8,L;OB3TC"1LHO. YTBepJK,UeiDiFI I A/. B 3TI1X 06I!1HX M3T8M3THT.IeCI<llX 

paccylK,L\BHHHX BM8CTO 0603H3'!8HHH CftJ• • • fs 6y,L~eM HCITOJIL30B3Th 060-

3H3T.IeiD1FI ti1 1 ••• u,.. . KpoMe Toro, Cly~eM C'lllTaTL, '!TO 'lllCJio 

3THX rrepeMeHHb!X H8 005I33TeJILHO ~OJDKHO Cib!Th '!eTHb!M, ll He dy~eM 

orpaHH'lllBaTLCH paccMoTpeHneM TOJlbKO ~YHKUHH BerHepa. ITosTOMy 

BB8~8M H ~pyroe 0003Ha'!eHHe U BM8CTO \,J B ITpaBOt! "<l3CTll (IY. 7 ). 
TaKMM 00p330M, BCe paccyJK,UeHRH, npOBO~HMble B CJI8,ll,ylOII1eH 'i3CTl1, 

HarrpaBJieHH Ha ,Il;OK333T8JlbCTBO CJie~romero YTB8~8HRH /C/. 
BeJIH'l.I:!Hhl 6 i,. • • it." MOI'YT OHTL Bb!dpaHhl TaK, '!TO npH rrpo

U3BOJlbHOM Bh!6ope UCuJ., ••• U,.) R3 rnnpoKoro KJiacca ~YHKUHtt 

iJ)yHKI.J;IDl 00 

V(·~ v; i) == ""' U ( 11i + k1 .4" • •. v,. + k,. A.,., -1:) Ut,rr • riJ ~ 
lq. .. k,.=-..0 

dy,n:eT H80TpUU3T8JILHOM. 

y 

KoHCT.IHYJO n.n.l:! decKoHeqHyiO odJiacn ')) C R 1'1 6y,l(eM Ha3b!B3Tb 

BblliYKJlOii, 80"111 IWHUb! JIJOOOI'O C0~\8p.JK311(8I'OCH B HCM 0Tp83Ka T3.KJi(e 

CO)iep;KaTCH B Hetl. 

TI:;cn 1pyHKI.J;ID1 U (\t1, ••• 14'11), onpe,ll,eJieHHM B Bb!IIYKJJ.O.ti o6JiaCTH 

D 111 • 11 To 'lim { u:, ... u;) rrpnHa,JJ,Jie]{aT odJiacTn D24 • Ooosna-

qnM COOTB8TCTB8HHO '!8p83 'U/ U 'LI~/1 HaMM8Hblll88 ll Hal100JILIII88 

R3 ~ma'!eHnil 1A ~ , IWTOpb!e np11 cpn.KcnpoBaHHhiX Uj = uf (j J-i.) 
y,l(OBJI8TBOp5IIOT YCJIOBHIO 

• • • l\ 
( •• • u· , , "'' . "w• , .•. u .. ) € "'"" • ... , ••• &,- , 

14 

tJ I {1) lJJ {t·•l {'cl II 
C riO!flOI!1h!O TO'l8K U~ ~ U; f: U:O ~ 'Wl ! · · • ~ U;. ~ lA i. :: Ut i)230GL6lli 

[ 
I b -

llHT8pB3JI 'Ui, l 'U•J (KOHeT.IHhlll llJHI 08CKOHO"-iHHVo) Ha ITO.D:HHT8pBa111>1 H 

oClpasyeM BhlpaxeHHe 

~ \ • • (I..H) o o 
~ U(u., .•. IH-• )lAi. , 14itW -· "'"')-

\r.sl 

0 D (k) • o \ \ 
- U(u.,. · · 1AL-• 1 Ut, u,H,· ·· u .. 1 • 

(Y. I) 

ECJI.I:! 3TO BHp3X8HU8 OCT38TCH orpaHH'l8HllliM llp.l:! JIIOOOM llp0.1:!3BOJibHOM 

BHOOpe tit> H '( , TO dy,n:eM I'OBOpHTL, '!TO ~JHKI.l;IDl U MM88'l' "' . . ' orpB.HH'!BHHyJO Bapna.umo B lll4 npn 1-lj =U; (J-f.L). To'!HYJO BepXHIOJO 

rpaH.I:!UY BHp3X8HRH (Y.I) dy,n:eM H33HB3Th IIOJIHOTI BapUaiUleH V 
D 

no u~ B OOJiaCTH D'IA !Ip.l:! 'Uj :Ul (j~ l) 0603H3'l.I:!M ee C.I:!MBO-

JIOM 

Vo.r. ( D14 ~ 1.(~ ) u ('U:I r. 'Ut-t, tli. 'u~ •. ,. .. u:.)] . 
0 

Cpasy BH,n:HO, '!TO 3Ta Bap.l:!auHJ! 33Bl1CHT OT 3H3'!8HHM U~ (jjL).ECJIU 
rrpn Be ex B03MOlKHb!X 3Ha'!eH.I:!HX 1J; U #-l) CYII18CTByeT TaKoe Ki. , 'ITO 

Vo.:c, [:bw) u, ·, U (u,, ... u,.)] £ K.t 

TO dy,n:eM roBopl'!Tb, '!TO U(\t1r.U'II)MMeeT paBHOMepHo orpaHn<IeHHYIO 

BapHa[(HJO no "Lits oelJiacTI'll)-14 • EcJI.I:! .ILJlH JIJOdoro h:J1l, .. ?\ CYI!18CTBY-

eT TaKOe l<.t , TO VQ.t[~; Ui; U(1o1 1 , •• ,w., )1 ~ K , r,ll,e K-= ,..o. x ((4, .. 1(., ). 
B TaKOM cJiy'!ae roBopHM, '!TO Baplla[(HH U paBHoMepno orpaiiwrena B 

odJiaCTH D"" . 
TeopeMai. IlycTh D~ 

H cpyHKJll'llr U(!A,, ... \1"") 

- Bb!IIJKJIM o6JiaCTL 0 ~ 1Ai ~ L;, L = 1.,2., .. ·'", 
' HM88T paBHOM8pHO OI'paHH'l8HHYJO BapHa[(H!O 

B odJiaCTH D" , T. e. 

Va.'t [D.·,~~.~ U('\.1,,- .. 'U,)] ~K' i. =-t.,z., •• 'h. 

noKBX8M, '!TO BapHai.l;IDl ~YHKUHH 

V(u
1

, ••• u .. ); L U(1f1.+k1A11··. lfn+k .. an) 
kj= o, t , ... U._; -1 i j = ! •... ,... 

D 
L;. . J. 

paBHOMepHo orpaHH'!eHa B 11 ~ O~ffL £.1£ = r:r;, ~ = , z,.. ""• n 

Var[l>v~ trt; '1(11,, ••. v,.)] ~ K n u; , 
jsi,·· ~~" , 
j:~ t 
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(Y.2) 

rrprr 3TO!ii 

(J .J) 



,cjOrect:.JaT8JlbC'l'BO: fe pel,l !1pOH3BOJibli08 llllCJIO clt, -1 !Ip0H3BOJ1b-

l!b!X TO'!eK tr."1 (d.: 11l.1 ••• ..lz -i ) , KoTopHe y.D.oBJieTBopHJOT ycJJOBMJO: 

£- (I) c1> (ol~z> 4tz-1 > 
0 - 1)", ~ 1!{ ~ • - . zr. . ~ 2f, L A • ' - ~ ' . 

(e) """) 
BBe;,er,: oOo3Ha'!eHM If; = D ll lfl =:l:.i_ H 3anmneM BHpall:eHV!P (Y. I2): 

"'~ coo (J.-1) I S,-= 2\l/(u!, ... ZJi..., 1 1fl>lf;+,,··~>-V(v~~ .. z.li-,,~) zJi+, .. zt). 
<I(-: I 

CorJiacHo (Y.2.1 

~t I ~ b; ... 21 L "l U(uL_..k,4~., ... liz_,+-k~.,t.;., 1 7iz +k:L>.; 1 •• v,.+k. .. A,..)-
«-= 1 ~tro, ... U;t 

1(., ;0·--~ ci., -I 
c.t-1} )jj U(tJ'1 +-ki~J.l'''iS'; .f-k;.At, ... lfm+-k,..4,. £: 

.f.2_ ~ I u (.t-1) L (lfl + kiAl'" · ill + kt ~t >" lfn + kn.an) 
k; :0,1' ... Lij-1 1..,-=o, .. u,-i 

(Y .4) 
j:l, .. L·~.t~1,. n k.,..:o, .. ul'l-1 

(.(.) 

- U('IS1 + ""A1, .. 1ft + k~~t, ... IJ,. + k.,. .:1,.)1 . 

(d.) 
H3 CI10COOa, ITO KO'l'OpOMY Bb!OpaHb! TO'!Kll \f.: , HCHO, 'ITO 

,.~., {4) t.trJ> L (oi·l 
0 ' '!Jj f: 'lf1 f r • • r ~ 1ft - 1f~ 1 ~ ,f. i 

t fl(z) 
: tJ/'+.6;, ~ ?Jt+ai {: . . . . ~ 11/oiL-fJ+Ii"." if;, +A;=- ZAt 

, (I) / 

~ lf; -12/Ji ~ 'lfi + 2.4~ ~ •••• 

~ ~/~ ·cuz·'>~, = lf;,w+ tu;-1)4; f ... 

•••/ '!l·(ll£.t'+tu·-tJJ.·' 11/J."'+bt;-IJA;,::: 1L~Ll< -= Li ,, 
i= .. (J ' ' 

T. e. pean:H30BaHo O.IJ.HO ll3 B03MOJKH1!X pa3,Il.eJieHHM llHTepBan:a [ 0 J L;, J 
Tor.na rrpH rrpoH3BOJJ:bHOM Bb!Oope tr{ol) ll a!i HMeeM: 
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t 
I 

l 
\ 

L \ U (fit • kt all' .. 11/..i'+- l<.i.di, • •• 11..,.+ k,. .A...,) -
k;"'01 i 1 •• t.l;-l 
ol· i "'. (#.-1) I - , ... ' -U(v1_..k,A

1
,--.1f• ... ~i-A;J •.. tf.,.,+-k_,J!l,.) ~ 

~ VM [D\A j 't.lz ~ U(t!J +- kl t.1,. · · llj_,+kt.t"l-t,u;, ... lf,. +-k.,t)._,.)j~k. 

CJJe.IJ.OBaTOJibHo, corJJacHo (J. 4) 

~i. ~ L K = K n u; . 

"

. -" t.l• j ,. 1, " . '11 
'J-VJ•~ J-1 

ifi. jfl 
HepaBeHCTBO (f. 5) BblllOJ1H.FieTCJ1 rrpn J[JOOOM npOl13BOJibHOM 

(J.;J) 

Bbl00I'8 if; (ol.) 

ll al (. , 11, CJ!8)1,0BaT8JlbHO, OHO CDpaB8,.U.lll'lBO Jl ;(JIJI TO'Ii!O Ct BUpXr!C:; 

rpal!HJJ;bl E; , KOTOpM HMeeT Bll.I\ 

V a. t f Dv ; lli ; V ( ~, . .. , lf,.,.)] , 
T. e. ( Y. 3) TOJK8 Bbll!OJII!518TC51. 

TeopeMa 2. Ec"1H B ycJIOBllHX TeopmAbl l cnpa3e;i,JlllPO 

J·J d"'"u U(u,, ... u,.,).:: A~ 0 

D~.~ 
11: ul . .. u,.. 'ra.Kl\8, 1ITO 

i =I 

-n A 
r ~: L I{ n Li ' 

'"''··"' 
To .D.JI51 JIJOOoii TO'IKH ooJiacTH Dv V<v1 , ••• 7!11 ) ;>0. 

JloKa3a'r8JlbCTBO: 

(J .o) 

(!.7) 

JJ cl'"u U(1.11, .. u,) = J.. J cl"u 'L- U('lft .. k1AJ., ... 75-t~+k,.tJ.,.)= 
~ II k;:o, .. U,;-1 

Jl11 . 
J .. J, ....... 

= I . J d .. lf v t tJJ, ... v:,.) , 

Dv 
T. e., Ka.K CJI8.IJ.Y8T l'l3 (Y. 6), 
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J ... f (r u v r ~ .... -u" J :=: A 
1>11 

O~HaRo, c ~pyrofi cTopoHH, ., 
n L· 

f J ,11 vr v. J ' 14 CI)C v . -' .• "' 1f l.Ji, ... ., - D. t~J u; 
Dv (lJi •.. 'll' .. ) e tl 

VIs (Y.8) 11 (Y.9) c;re.rryeT, '!TO rrp11 JIJ060M B!l6ope Up ... u,. 
1)'1 

Ma~v ? 
Ctr,, .• 11.,> f Dt~ 

11 n .!!£. 
i. •I /..; • 

(Y.8) 

(Y.9) 

(Y.IO) 

llycn, ('If,~ .. tf"') 11 (~ ". • • lf,.") ecTb ~Be TO'!RI1, rrp11H8,IJ,Jle-

JK8ll1Me Dtr . Tor,IJ,a Ms TeopeMh! I c;re.rryeT, '!TO 

IY(u/, ... v~)- V(7J1~·· v'""JI ~ 
L ~ ' II " ' I ,, /1 , t.f.. I 7!:. ')I - L- \f ( tJ1,. . 15;_1, lf; , .. 1.1"" ) - v ( 7J1 , .. vi-I , ;, , 'tf;,+J · · · -.. ~ 

i.,.\, .. m 

~ L. Veut(D11;zrz·, V(1f,, .. :v,.)] '= K.I n -ui 
~d.,t, .. 'n ~~1, .. -rt hd., ... /)1, 

;t• 
B TaROM CJiy1.Jae 

')\ 

t\Cl')( V(tS,, .. v,.)~KT.. n 'llj + Ml'n V(v,, ... 'II,.) 
(11u .. lf,.) ~ Dt~ ~=~ ~·1,··"' ('If, .. .,..,., e Dv 

llpe.rr.rroJiolKI1M, 1.JTO 
J-fi. 

Mi'l'1 V(7!,, .. 'If,.) ~ o . 
(1i, I .. 'lf.,) (; ])"1) 

Tor,IJ,a, KaK CJie.rryeT ll3 (Y.II), ,IJ,O~O BHIIOJIHRThCfl YCJIOBI18 

H a)( V (o,, ... v'") ~ 1-< _I. _n Uj • 

D t-1 ')1 Jd, ... "' 

(Y. II) 

(11~, .. lf.,.) ~ 11 - ,.. ;fi 
3TOT pesyJihTaT COBM8CTI1M C (Y.IQ) TOJlbKO B TOM CJJY'lae, 8CJII1 
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( 

\ 
) 

I 
I 
\ 
I 

...... 

\< "'L f\ 1.t; 
,_, !•t, .. ---

,... 
~An-rt, 

t-=S,l ..... 
j= ~ 

T.e. ecJII1 

, 1 A 
.L tZ" ~ KfiL, · 
t=l 1:1, .. ,. 

U,IJ,HaRO BCer,IJ,a B03MOJKHO TaR BhlO{.aTh '!.It,··· 'U,_ , 'ITO 00paTH08 

HepaBeHCTBO (Y.'?) Oy,IJ,eT crrpaBG,li,JII1BO. lloJiy'!eHHOe B ,IJ,aHHOM CJiy-qae 

IIpOTI1BOpe1.JI1e IIOKa3h!BaeT, '!TO rrpe.IT.IIOJIOJKeHJ1e 0 TOM, 1.JTO B KaKO~-TO 

TO'!Ke cpyHKI.J,IDI V ( Vu ... 1J',.) MOJKeT OhlTh H8IIOJIOJKllT8JibHOH, HeBepHO, 

T. e. BO Be ex To'!Rax Du V (1111 .. rS,}7D . 
TeopeMa 3 (OCHOBHM TeopeMa). Hycn B R"' sa,n,aHa '!aCTM1.JHO 

Herrpeph!BHM tPYHKI.l;liFI vc~l)" .\A,.) , KOTOpM IIO,l1,'!11HReTCfl YCJIOBMRM 

I. fR~j J; U(11u--·111t)= ll /'0 • 

2. BapHau;rui U(11,,. .. u.,.) no rrepeMeHHo:i.l U; B MHTepBMe 

(ui, u{•t] rrp11 rrpoi13BOJihHhlX sHa'!eHMRX ,IJ,pyrnx rrepeMeHHhlX He rrpeBb!lllaeT 

H8KOTOpoe '!MCRO 1l , KOTOpoe He 38BHCI1T Hl1 OT Bh!Oopa rrepeMGHHOH 
I I ] \1{ , Hl1 OT ITOJIOJKeHM llHTepBaJia [u;,U0+1 . ).l.pyrMMM CJIOB8MM, cy-

UleCTByeT TaROe 'l , 1.JTO OUeHKa 

VaJt [[1A{,u1+L];u;; U(u1 r-·"'~t~)] L K 
paBHOMepHa OTHOCI1T8JihHO BC8X nepeMGHHblX 11 11X 3Ha1.JeHMH. 

3. CymecTBYJOT Ta.ImeL?o u Gl70 , 1.JTO npM 114~/~L H 

11pOM3BOJihHHX 'U j {j ..j ~) 

\U(-u., ... 'U-t>)l L l~''o! o(_-,..'l'l. ( y. ;;') 

.UoKaJKeM, '!TO cymecTBYJOT TaKMe t '7 L n ueJihle ')VI > 0 , rrpn 

KOTOphlX tPYHKI.l;liFI 

~ l l 
V,.,..(1f,, ... U.)- z:. U(t,\+lr..;;,···. ~+k., ;;;,) tY.I3) 

, k., .. k,. • -QO t 
HeOTpll.UaTeRhHa BO BCeit OOJiaCTI1 '[)11 : D~ v; ' m . 

.!IoKasaTeJII>CTBO: ~YHKURII Vr,,.. ( ~ •... tr., ) sa.n.B.Ha c rroMOlllbiO 

MHoroKpaTHoro 6ecKoHe'!Horo Pfl,ll,a. IToKaxeM, 'ITO 6;raro~apfl ycJIOBMJO 

\Y.I2) 3TOT p~ a6COJIJOTHO 11 paBHOMepHO CXO~TCfl. 
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PaCCMOTpH!~ npl! g;l!KCl!poBaHHbiX e l! "m IJlYHKU,11l! 

Vr,-m,Ju,, .. 'If,.) = I lJ ( 111o~ k. k , ... v,. + k,. ,t ) 
l~, .. k.,.J E: Ke- s ) .~, 

l),lo l<~"rii,S CCT1 MHOJKCCTBO 

-s~k,~s-1, t=i,zJ .. 1"'1• 

00jla3j8M paSl!OCTb 

~Y.14 J 

\Y.1b) 

Ve,.,,vr (1Ji, .. lf,.)- \-f,,.,,s ('v, .. 1/11 ) = V,,.,,s,r (Vj, .. 1f,.) • (Y.l6) 

Cj;U3Y BH.UHO, 'ITO 

V, ( 1Jj ..• 'If., ) ::: L. . L) ( 'IJ'f + k.. k ' . -. 
e,,.,.,s,r J (~rr· k1'1)f k"-· 

lo "'• s,r N I 

if.,. + k,. ,! ) ' 
\Y .1'1) 

r~e MHOJKeCTBO Kt "'"' r = k' t,""',s+r - 'K t;n-,s MOJKHO npe.UCTaBl!Tb B 

Bll.ll8 

Kt =I K, (i.,, ... i.~ti.~., .. t~c.li~c+tl•' i.lk) (Y H:l) , ""I ~,r '->"""•'"•r ' . 
"' Ct,, ... i...,) . . . 

I',;J.8 K e - $ r (if) .. ~ j /i.;tfl'. 'I< I Ljwt·. ,.., ) CCTb MHOll>8CTBO 
J'T") J • 

-(rH> f k; '- (S+1), i-= ~., ... 'i 
- s ~ k· L s-t i-= i.;+v· .. ;.,._ , 

-- ' - , • I f 

L: ''· • •' '"' 5 ..:. k · ~ r+s -t ... , · - ' - ' 
CyMJ\ll!pOBaJ!l!e B \Y. H:l) BWIOJIHCHO C Y'l8TOM BCeX B03MOlKHHX CIIOCOOOB 

lla3Cil!eHl1f! 'JHceJJ 1,:G, .. • l'1 Ha Tpn rpyrrrrH .: (i1, .. i;)Jii+l'" 4.),fib1, .. i,.), 
2a 11CKJil0118Hl18M TOi1 KOM011Hall,l1l!, Ilpl! KOTopoil BCe 'Jl!CJia HaxO.]l,HTCH BO 

BTOpOil rpynne. )J,BC KOM0UHaU,I1l! C'Jl!TaJOTCH O.lll1HaKOBHMl!, 8CJil! COOT

BCTCTBYKl!1118 l!M rpyiiHbl-O.UH11 l! Te JK8 'Jl!CJia. 

llpe!-\CTaBJJeHne \Y.1t~J .rLaeT B03MOJKHOCTb sanncaTb ilJYHKUHIO 

y, (1J,1 •• .'1J,.} B Bl!.U8 
.. ,.,..,s, r J._ 

v: ('II ... 11,. J = I l u < v, ... k. ~ ' . . . ?J.,., + k .... ,.,.,. > , 
l,,..,s,r '' {ifl ... i,.) (k.,··l..>~ k, s r(itr·l; /~4f' .. i,.likm"i,.) 

..,,.., I 

CJI8.UOBaT8JILHO, f 
( ) ~ L I. I U(vl+~ct!, ' ... lf,.+ k.,.-;;;;) I . 

Vt ,.,s,r 1511· · If., "' (' . I, · 1. . )\Y .1~ J 
I (it .. l,.J (k, .. k.,.)t ~(,..,s,r lt, .. IJ tj+t••Lk fl<+l""' 
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"' 
BwJ'epeM npOl!3BOJ1bHhle {1f,, .. l1,.)i; /)ZI 11 (~ .. k.,.) E- II ( iJ•· i;J~'-/w• i,__ l1km· · 1~ ). 

1 '~,..,s,r 
HpH S~'l'\'1 nf >L(!-_;;)-1 BCJI8.UCTBl!e TpeCioBamm J 1!3 jCJIOBY<H 

TC0p8Mhl .llJIH TB.KHX lft 1 ... lf11 l! ft., ... k.,.) cnpaB8;l..'l:!BO HepaB,cl-iC :·:!clO 

1 U(1r,+k.~, ... lf,._+k~~ )\ ~ ol.. 

( 
f_ ~I l k t 1)-""-k+i 

f o \1Si.t ki1 ~ I· .. \ ui; + k,; !m \·\ u, l,+ ~i~.1 ~ 1·.. 15i,. + '" ·:m • 

0TC!O)la BH,;J,HO, '-ITO rm;r TalG!X .fC.iOB!LfiX 

M O.lC. I u (151., ~i!; , · · · , u-\'1 + l<.n ~>I ~ o!. 

t l Q ~ ) - ~j 
?. o. ( 1 (~c.~~ .. t)'"' 1 .. . \( \{tr4-i) '\"(1 \\ kt"-•l :rn \ .. · I ~<-t"' ~ I = 

d.. 

= M~"' Q (I 'l;,1\ ... \ 'ltjl\l!tl<.-+11· .. \l:~,.. IY l'-kt j 

( \<.· + 1)i. L t• ~ (k• + 2.)!_ 
I n\- L L m i. = i.i) ... ~l 

( k.• -l).L .L i;• L k• 1. 
1 m- 1-1om 

i.:: i.l<., · · · ~n • 

CJie,UoBaTeJibHO, .llJifl !llJOH~lBO.~bHO Bbi6paHHbiX (lf1 , ••• V"n) E DlJ 11 
...., 

(kw .. k,..)£ Kt m':. r<'-~, ... i.j\LiH, ... i. .... li."~"···'-n) 
I I I 

I u ( t)l + kl l ' ... tS"'\ + ~-- ~ )\ L d.. 
m -

~ lt'f' ~···~a.(\ ~t 1 1· · -\1;)\ tt"l ···I ~~ .. I) 'rl-lt.+) ch 1 .. • ch,.. 
(lc.•+1)_t ~-t~~(ktH)$., \ t:i." ... ~;, 

• m t ' • . st. ~ ~· ~ -;- • .. •:.,, .. , 'i' , - ""' - '- ,..... ' . . . 
(kt-l)b~'!t~"-~ ,.,"+""'~" 

Tor.n;a 

L \ IJ "'< u~ + kL ~ , • .. v., + k.,.%.,) \ <: 

Cku- .. 1<.,)' Kt,.,.,..,fl,r(i.u·· .~j\i.j-H\' .. ~" li."~, .. · i.,.) 

< 
2
k-j o. sk-j (~-1..) 1 tn-lo.+j . )""-k+l (!!!)d.. 

\a£-<~-~+n e 

21 



TaJ( KaJ( B Ham:ax paccyJ¥,n,eHRrrx k ~ j , TO 'Y\- \( + j ~ n ll .C:-(-n-k+i)~ 
~ d. -l'\ BC8r,IJ,a. l1CITOJib3YH 8TH HepaBeHCTBa, OKOW!aTGJlbHO ITOJIY-

11aeM 

L_ I u (tr + k, 1 , . . . u,.. + k,. ~ l I ~ 
..... 1 W\ 

(k k v . • • • . • 
" ... .,)6 "'-t,,...,s,r <~u"' \~I \~•~''" ~ .. 1 L •• ,,. • • \n) 

(Y.20) 

< o. (~)~(zs)k-1 (s-t}"'-lc+i (~)-n-~+) 
{S-\}t ct-l'\ . 

oTa OUeHKa CITpaBeMMBa ITpM JIIOClblX r > 0 . IlpaBM 1laCTb 3aBM-

CMT TOJibKO OT 1lMCJia j,\c.-j R 'Y\-\c. TeX H3 tfHC8JI I,2, .. h, 11:0-

TOpLie HaXO.Il.f!Tr.fl rOOTB8TCTBP.HHO B rpynnax (t11 ... i.;) 1(li-tt>' .. Lk)l (i11,..,. •• t,.),HO 

ne 3aBJF'l'IT OT Toro, KaRJI!e JmeHHO 1'!3 3TI'IX tJvrren nonaJivr B JtaJ:.ItYil 113 

rpyiTIT. 3TO IT03BOAH8T JierKO HaHTH BepXHIOIO rpaHHUY ITpaBO~ 1laCTH 

HepaBeHCT~ (Y.19). ~ 8TOll U8JIM ITpOCYMMHPYeM ode 1laCTR (Y.2U) 

K . . . . . . ) 
ITO BCGM t (l1,.,.l•IL.i+tl'"l"\'k+u"·~n , T.e. ITO BCeM B03MOJKHHM ·"'·"•r ' CITOCOOaM pa36MeHRH 1lRCeJI 1,2, •. ,l'\ Ha TpR rpynm;:, RCKJII011M KOMClR-

HaJ.J,MlO ( 0) ' { t, .•. l'\) I ( 0) . IlpH WRKCHpOBaHHhiX j R k 'll!CJIO 

"' o "\'\! r•~ B03MOJKHhlX KOMvHHaUHll paBIIO , I 
1
• v.lle,Il,OBaTG.JibHO, cor.'laCHO 

t.Y .:co) J. (k-))\ (on-k). 

t t I L L \U(~+k1 ;;; , ... U,..+k .. ;n) < 
C<u ... t.,) Ckw .. "")~ Kt '"'e r(~~> ... i.,,~.i.w·· \"\L"+"'" i.,.) J ,ot, 

-n! k-i ( 'YI -n-1<.• j m "' s"' 
2. - o.--o~;~ k Hcn-k)!Ck-i)! ol-flJ ( t) (s-J).( tY.2I) 

~z=. 

0'-k,,., U,k>-# (o,1t) 

.(. 2 1t a. ( l'l }'YI ( m} fl. s"' ;:;;- T (s:7j oL 

3Ta OUeHKa Ta.KJKe He 3aBRCHT OT BblelOpa r) 0 . 0Ha He 3aBRCHT H OT 

Bhl60pa(Vj, ... lf11 )€J)ll. TaJ( KaR ITO YCJIOBH!O rJ. :>'r! ,TO ITpH $_.DO rrpa

BaH 1laCTb CTpeMRTCH K HYJIIO. Y'il!THBM (Y.16), (Y.l'1), tY.I'a) , MOlK

HO 3aJ(J]KJ1lRTb, 11TO pH,Il, B npaBOll 1laCTM (Y.13) aOCOJilOTHO H paBHOMep

HO cxo,IJ,nTcH B o6JiacTR D
11 

noKa3aHHaH CXO,Il,HMOCTb o6eciTe1lRBaeT c~eCTBOBaHRe WYHKUH~. 
38.UaHHhlX \.Y. IJ) ,n 3aJ(OHHOcT:o rrpoH3BO,Il,HMh!X c HHMH B ,IJ,aJI:OHe:llrueM 

orrepa.J.J,Mii. 
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Terrep:o oueHHM pa3HOCT:o 3Ha'ieHHfi tPYHKURH V,m(tr,, ... lin) ITPH 

,Il,aHHHX m R ( > L (l-;!nf1 
B .Il.BYX rrpOH3BOJlbHhlX TO'lliax,(U,~- •• lf.,:) H 

(u:, ... 'If.,:') , o6JiacTH {) 
11 

• Hcrrom.3yJI o603Ha1lel:lliH lY .14), t.Y. 15) 
H t.Y.l7), rrpR S=l\1, raOD HMeeM 

I Vt, m < u/, ... u: > - Vt,,., ( v. ~ ... u:) I = 
I I I I , ~ (Tt. H u II I L-=\V (U'p ... U,.)+Vr (Vj, ... lfn)-~~~~~···U'")-~,m,m,s.,:.··· .,.J-

t,'ITI,'W' ,'ln,m,oo ' (1.22) 

I I I II ,, I 
~ vt c 'If., ... v, > - vt "''"'cu.,. .. lf Yl > + 

.~.~ ' 

+ t vt 'Y\'1 'II'\ OD cu.', ... 1!~)1 + \ Ve- m CIO ( u/', ... lf~
1 

)\ • 
) , , , ... , J 

~URH v, 'rn ~11,, ... 1(,.) IIOCTpOeHa corJiaCHO (Y. I4) H OITpe,IJ,eJieHa 

TOJII>KO B o6.JiaCTH ' 

D'. _n.&- ... L.(. ~=i,l .•.• n • 
".l • { - "'' - I , 

IlpH 8TOM BCJie~CTBRe Tpe60BaHHH YCJIOBHH 2 TeopeMhl 

Vo.r [ o: ~ ul ~ U(u11' .. Lin)] L ze X •. 
Tor,IJ,a corJiacHo TeopeMe I 

Vo.r [ D . lf· . v, - (tfw .. uli>J L z e X 'm !1-J • 
lf' ~' ~,m, ... (J.2J) 

TaJ( KaJ( 

I 
. I ,, H I vt (lf,, ... lf71) -vtmm<tJi, ... lf,..) ~ 

)ty\l')h I > (I /1 I 

(I " I I v. ( " 11 If· If· 11. >I L..""' IV11 (u u; If· ... lf,)- v;, ... £.,, .. •t, ... ll 
-.£- I','Yn,m ., ... ,.,, " t,'ll",.,.... 

~-!,1, ... " 

f L Vo.r l Dv; 'If~; v,,,..,m (U'H •.• u,)] ' 
t=1,l, ... n 

ro H3 pe3ym.TaTa (Y.23) CJie,ztYeT f X .,._, 
\ Vt,m,..,.,cu;, ... tr~>- Vf."'•"'cu,•, ..• v.:'>\ L l-n '"' • 

OueHKH ,Il,JlH .Il.BYX ~pyrHx 11JleHOB ITpaBOfi 11acTH (Y.22) MOJKHO 

cpa3y ITOJiy<IHTb :11:3 (Y. I9) H (Y. 2I) npR S = 'rtl H r := oo 
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. ~ "- l; :C.· : ,_.-: .i 11 · J 

\v ( I I ,, II II I e m Up ... u.,)- Ve m (UJ' ... lin) L 
I > 'l'l-c£ 

0 y -y,-t 'V\+1 ( -n )" (m )d. m 
L l'ht ,_m + 2 o. ~ T (1-~)~ · 

(Y.24) 

Ta.K K8J{ Oll8H1\a (Y. 24) CI1]!8B6JJ,m!Ba !1pll !1pOll3BOJibHOM BHOOpe 

- I D ( Jl ") 1\ (~, ... u,.)E ., ll u1 , ... 1171 ~ vv , ro ;12 nee c.nezycT, 'lTO 

Mo.ll v,,m(llw .. tl'l>) L. Mi'l'l vf,?n (l/LI'" Zfn) + 
(1Jw .. Zfn)f Du- (~, ... <f.,)€Du 

-n-1 '\'\+l ,.., Tl'm'tl 1 
+2.-n~X.m + 2 a.(7-n) eel. (1-~)ot• 

•.;,_il:lJcO • c ,lJl:fJ'Oli cTopoHH, .rvm rlia.l\CI1M8JlbHoro saa11emm Ve, m (~, .. . lfn) 

~e~ ~ 

Mo.llVQ-m<v,. .. un):?: A("ft,) . e , 
(!J'J. I ... lf.,) ( D u • 

3TOT J1C2,YJ1J,T8T c.;;e,nyeT ll3 roro, •ITO cor.nacao ycJ10BHIO I T80p8MH 

( ~ )"' M QJ( Yt,m (IJI, ... IIn) 2 r .. J Vt,m (Ziw .. u.,)ol 
11

11 = 
(lfw .. lf,)E.-Du Dv 

~ e .,.. 
J ... J r u ( u-1 ... k, ~ , . . . lf, ... k,. :m) " u = 
D ~~.,, ... k,.,. ·dO 

lJ 71 f J ... 1 u (y 11 ...... t'> d u = 
k1, ... k,:-oO k:!,~IA;~(kt+-1);;;-

u (tA 11 • .. Ura) = A '/' 0 , : J .. -J~:r''u 
R'h 

TrumM o6p830M, OK0H'-!8T6JlbHO TIOJiy'iaeM, '-!TO npll JIIOOOM BHOOpe lY\ :> 0 

JJ t > L (1- '* rJ ,IJ,OJIJKHO BblTIOJIH.flTbCH HepaBeHCTBO 

A( 'I'YI)'I'I.£ MQx v,'I'I'I(Uj, ... 71.,.,)" l'rlex.')'nTI-1+ t - ' (Y.25) (u, ... If,)~ Dr1 _ J. -'- ,, 
+ 

2 
'h·H a (~ )"' ( l- .l-) t ,_ + Min ~t,-m ( tiJ)'-· v,) • 

ot.-n "" _1 ClfJ•··· u.,)f Dr~ 
TeTIPT'b BHtJepe!.! 'm n t,.. L(l-.;i;') T8l' 9'-!TO 

~+1 .J 

2 -n e ! 2'71+1 (.1'!- ).,.. ( t )-J. n ,_.,. .£. ~ + Q Cl{.-'t1 1-- ' . m m l 
(Y.26) 
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3TO BC8I',IJ,a MOJKHO CJ[8Jl8Tb. )l.eilCTBHT8JibHO, 38>f.IUcCv!DJ81.1 m: l'l'\1 vl 
\ I ~ 

Bbl6epeM t,.. L (i- m r HaCTOJlbl\0 00J1bWI1M no B8JlMqi1He' qro 
I o/. 

2'tl+ia.(2l-)"t\(t- ..L)- t""-.l L.. 1 
.t--n 'ml 

(:/.27) 

Tipll ITOCTOHHI!OM ~ Bbi6epeM 'm ;>- "m J TaK, •no 

2 "(\ t Tl+i X.. L.. ~ 
Y'n 2 

(1.;28) 

Pa3yM86TCH, Ta.K Ka.K BblllOJ!H.f16TCH (Y. 27 )
9 

C B03p8CTClE!181: ·)'\'\ 

yHeHI>rnaeTcl!. Torl(a np11 HOBO!.! Bb!C5ope m ely,nc:.r m.:en 
(1- .. :.J1 

lllHa.(~)'l'l(i--i )-ol. t'l'\-ol. LA._ 
~-h m l (J .29) 

CooTHOili8HHH (Y. 28) 11 (Y. 29) o6ecne'111BaiOT cnpaBe,u,JnmocTb cootHOl1Je-

HHH (Y. 26). • 1/ (!I lJ ) 0 
)l.orrycTHM, tiTo rrpn TaJWM Bbr6ope m 11 ~ K( ~t'\.IJ~)•:'o 1 '··- "'~ • 

VJ, .. " "' t1 
Tor.na corJiacao (Y. 25) J\OJIJKHO 6HJIO Obi BhliTOJI!lHTbCH 

A ( ~) '~'~ 6 t\ay. Ve.~ (Zfv··· If,) L 
(u1, ••• If,), Dlf 

"" 'Y\. -d.. L - oL 
'I'l-l "'n+l (,., )" fJ (' ) -'2.-n~X.m +2. o..- m t ~-7n 

~--n ' 

T.e. 'l"'+i _J. 11- ol. 
27'1X€ + z.M

1a(.!L-)'"(t-L) e >A 
m ct-n m 

Ho 8TO HepaBeHCTBO !1pOTHBOp8tiMT HepaBeHCTBY (Y.26), KOTOpoe 06!138-

T6JlbHO ,IJ,OJIJKHO Bb!TIOJ!H.flTbCH BCJI6,UCTBH6 C,I(6Jl8HHOfO Bb!60pa '\'Y\ H e . 
TIOJIYtiBHHoe npoTnBopeti.rre rroKa3h!BaeT, tiTO rrpe.nrroJioJKeane o B03MOJK

HOCTH ,IJ,JIH Yt,m (111 , ... II,.) npllHY!MaTn- M OTpi1L[aTeJinHble 3HaLieHHH 

HeBepao. CJie.noBaTeJibHO, CJU16CTB.)'JOT TaJme lYI n ~ , rrpH KOTopux 

IPYHKL\IIH Vt £11,. ••• lfn) , 3a,IJ,aHHaH (Y. 13) , H80TPllll8T8JihHa. 
,'l'l'l 

YI 

KaE Bll,llHO ll3 ,I\OK83aT6JlbCTBa T80p8MH 3, Bb!OOp e M Tn , npu 

KOTopoM !PYHKIUIH Ye,.,.(tft, ... ll,) , 3a,IJ,aHHM (Y.IJ), HeoTpllll.ateJinHa, 

He 3aBHCHT oT KOHKpeTaoro Bh!Oopa U{u 11 ••• u~) ll3 WYHK~il. no.u-

tiHHHIDmllXCH yc~OBHHM TeopeMH. CJie,I\OBaTeJihHO, B CJU1HOCTI1 .uoKa3aHo, 
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T!TO CYJ!;8CTBj'JO', TaKJ!e .6 1 ::c. • • .: ~!'I= In , .IJ,.i!H KOTOpHX !IpH !IpOH3-

BO.JibHOI,1 Bb!OOpe U ( 1.1 1 , ••• 1.4,...) }!3 ll!HpOKOru KJiacca !JJYHKI.Uifi, Y.UOB.JI8T-

BOpHKJUjHX ycJIOBIDUJJ TeopGMhl 3, cooTBeTCTBYKXI1M WYHK!Uffi V (110 ... d,) 
6y~eT HeOTpHUaT8JlbHOM. aTO 03Ha~aeT, ~TO ,UOKa3aHO YTB8p~eHH8 
/C/ ns IY-ofi ~acTR H JKa3aH O,URH KOHKpeTHHH KJiacc WYHKUHfi 

U (Uil • • • Ul'l) , .Il,!IH KOTOpHX OHO crrpaB8.Il,!IHBO. HCHO, ~TO .Il,!lH 

,UOKa3aT8JibCTBa YTB8p~8HHH /B/, a CJI8,UOBaTeJibHO R /A/, ,UOCTa

TO~HO uoKasaTh, ~To cymecTByeT um~OKHfi KJiacc BOJIHOBHX WYHKUHfi 

'tf(q1, ••• ,qs,t) , ,UJ!H ROTOpHX COOTB8TCTBYJO!!Ui8 HM RBa3Hpacrrpe,U8JI8HHH 

BHrHepa W(q,, ... rs 't ) Y.UOBJI8TBOpHIOT YCJIOBIDIM TeopeMbl 3' T. e. 

S···~W(91, ... ps,t)d9\.l'r = A>o (Yr.r) 

Rl"' . I I 

IIpH IIpOH3BOJ!hHOM BHOope J ' '\ j H ~ j , 

[ 

I 1 

VQr [q;.,9i+iJ;<t; ·>W(C\n···~s,t)] ~X., (YI.2) 

I 1 ] V o.r (l Ph Pi+ 1 J; p: ; w (~,, .. · rs, t) L.. X. (Y.3) 

11 cyJJWCTBJ!OT TaKIIe L > 0 II Q >0,~.'2S, ~To 

\W(~,, ... ~s,t)\L al9jl-oL, \<\;\>L, (YI. 4) 

I W(9p"' p5 ,t)\ L a1p11-cJ., lp;\ >L . (YI. 5) 

06osHa~HM ~epes E5p.,&,~) (~">D,C)O w p ~f) MHo-

JKecTBo HOpMIIpOBaHHHX K e,URHHUe BOJIHOBHX WYHKUHH 'f(~J., ... p
5
.f), 

liO,U~HHHIDmHXCH YCJIOBHHM: 

l,,c t I 1-+ +ctz >Az -r(~.,_ .. q" >IL (tfJl_. ... + q~)f> > ~i. . '. s ' (YI.6) 

1!\J IJ ~ '& ,z. 
\
'h(( b t"'\1.£. f> , ~.+ ... +~,. ,._. 
't' Pi'' .. (S,. ~ (f>:+ ... -+ ~)p (Y/. 7) 

3.uecn 1 ( (cis t) • 
"(p1, ••• h;t)={21lkf 1 JR; ,1l«ti· .. Cf~, expt-~ f~ip~~ • 

~OKaJKeM, ~To crrpaBe,UJIHBO yTBe~eHHe /~. 

ECJIH '¥('\1,, •Cfs, t) 8CTb IIpOH3BOJ!bHO BHOpaHHM H3 MHO.ll8CTBa 

E s o.' '' f>) WYHK!Uffi rrpH ). -: L ' r :: i > s ' TO COOTB8TC TBYJCillM 
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WJHKUHH BHrHepa rro.u~HHeTcH Tpe6oBaHHHlll (YI.I)-(YI.5) rrpM A=I n 

' 2 r ,21(' Sf.z 

X. =(1r~)sT(1+ + (2ot-S-2}r{1+~)l1~-s-2 J, (YI.S) 

' [1 11'~2 + 411l'% J err~) 
().=(11'h.)5 +f(\+J) (ot-s)NtJLot-s · ".CJ 

~ ,IIaHHofi BOJIHoBofi WYHKUHH 'lf'('f
1 

, .. ·'fs, t) cooTBeTCTBYJ0-

111aH cpyHKUHR BHrHepa 3a,UaeTCH CJI8.UYJOIIU11\lli ,IIBJMH rrpe,ncTaB.JieHn.m.rn: 

W( b t) ~ (. · .Jcls~ f.r(o 2j/... a - c~J... ,t) 
~J, ... ,s, ={21ijsJRs T u-T''" ,~ z. 

x~xb[-tr 'Cj~;}V(~l+ ~, ... qs+ ¥,t)= r J:l 1 

1 J J IS ;,; 0. k n (}sJ.. t) = - · · · " 6 '1" (pJ - ~ , · · · rs - T , 
(211")s Rs 2 

x~xn[t 7:_ 6J"qi}Vrp.+ ~' · · · f's + ¥ 't) · 
r J•l 2 

11:3 BH,Ua wc,tJ"fs>t)H C,U8JiaHHHX J 37/ OU8HOK, 0000l!18HHHX ,UJlH 

MHOrOM8pHOrO C~aH, CJI8,IIY8T, ~TO 

VQ.r[(o: ,q!+i];qj; W(~t'' .. ~s,tJ] ~ 
1 lJ I -

£ 19j+l l~ltia. ~(1fl...rs ..p. [~j +1]' 
q] ~ tfj IJ "' 

Vo.r [(~i,pjHJ;pj; WC~o···~,tJ] ~ 
~ j~fH ~~~d~j ~(1fj..f5 t (il}+iJ' 

r.ue PJ ~J 1 1. s 
(\~.,. ~- .. ~ '\.i \'lf(q,, ... C\,_~i)\ d, 

J ~!. "' '1 IS 

r1. = ~ .. j r~ l'¥(1>u ... f$1t)\ D\ ~ • 
l fl• j ' 

EcJIR VC'it>" 'l · _!).~y.n.oBJieTBOp.!ieT ycJIOBIDIM (YI.6) H (YI. 7), 
TO, KaK BloiTeKaeT B3 JG ; CIIpaBe~ OQeHKll 

\W<,t, .. ·fs,t)\ L(k)s ttl¥ ~R~\IVc,,, ... ,,,tM~; (YI.I2) 

(YI. IO) 

(YI. II) 

II 

rrpH ~~)I>).. H 
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IW<9u ... Ps ,t)l < (~Ls -,~.,¥); j I ~<ri) ... rs,t)\cl5
p 

FJ I'S (YI.IJ) 

11~:" \ p j \ > ). 
C ;,pyrol! CTOpOH!l, OITBTb JKe COrJiaCHO (YI.6) H (YI. 7) ll 

1iO]ll!!11pOBE8 ~(~i')"" ·~s,t) cnpaB8J\.;1llB11 OUCJ!Kil 
{) 2 ~11 

- .l. Q'.l. .A z. ___ ....:"~71":-=::-:-:---:--:~.....-.;:=-.; 
~i' ,j < + ('lp-s-l)r<~+t)).."~-s-z (YI.I4) 

s ... ~ I 'I'(~"" .. ~ ~' t )\as'\, \ "ti" ~ \ V<pw .. Ps 't} I as f 
R\ [ f 7("%. s 4g 1fslz ] (YI. I5) 

~ 2 + r(l+ %) + (zp-s) rf~) A.2p-s . 
J\Cjll! "V<qi, ... cts,t> npllH8,UJI8JKHT MHOJK8CTBY Es(J..,«,rJ ' TO ll3 

COOTJIOIU8llllii (Yl.IO) - (Yl.I5) ITOJIY'-lllM: {' S.t, 

Vo.r([9~ ,q;+lJ;<tj ~ W<1n·. rl.,t>]-'(7r'-fs t [1 + )/·+ (qp-s~J ~(t+ ~z) 'Attp -s- z. ], 

, -s [ 1 f'1TS!z 
Vo.rf[qi ,pJ+i]j Pj) W(qt, .. ts,t)] £(7ft..) f: 1 +A + (4f-s-z)r(1+ %)J.•p-s-z}, 

r'l.r ,. -s [ rrs;.~ 4l7r"h ) 
jW(ch···rsJ)\ L lqj I (if ) i + f(l+s;,) + (2.f-S) rr~) lz.p-s 

liiJil \~j\ >A ' -$ Sf. 4~1fS!l 
llJ(91>'"ts,t)\L\~j~-2f(1tk) [ 1 + ~(I:S/z.t (1.,-S) r(tp_2.p-s ] 
ITTJI:l~j(<.).., SS 

Jla]lH.r()' C HepaB8HCTBOM ~ji2~\W(~IJ"f.;.lt)d~df::1, 1\0TOpOe CJie.rr.yeT 

1;~ HO)Il;JJ1)1DBKll BOJIHOBb!X QlYHKJ..Uilll, 3TH HepaBeHCTBa ITOKa3h!BaJOT, 1.JTO 

Jlei1cTBl1Tl?J1bHO npn JIJ06oM BH6ope BOJIHOBOM WYHKUID11f[(~1 , ••• qs1 t) ns 

Lmo:recTBa Es(A.,l, ,P) rrpn ).. :L P" l > s Bh!ITOJIHHJOTCB COOTHOll!eHnH 

(YI.I)- (YI.5) npn A:d n Y, n a , onpe.neJieHHHX ns (YI.8) n 

(YI.9) COOTB€TCTB8HHO. 3TllM yCTaJ!a:B.Jll!BaeTCB B8pHOCTb YTB8pJK,n8HllH 

ILl. CJie,noBaTCJibHO, M1l rroRasaJin, '-lTO YTBepJK,neHne IBI, a 3HatJnT 

n I A/, ;J.ellcTBnTeJibHO BhiiTOJIHHeTcB, H ,KpOMe Toro, yxasa.Jrn KOHKpeTHhlil 

!lll1pOiml\ 1\JiaCC BOo'IHOBhiX cpyHKUJI!M 'lf'(~p··~$>t), .I\JIH KJTOphiX OHO CITpaBe,Il,JlliBO. 

YTI 

.J,oKa3aHJlbl8 B npe,!l,hl,IJ,y111l1X '1aCTBX YTB8p;K.Il,8HID! y6e;IU'IT8JThHO rOBO

pBT B ITOJ!b3Y rrpe.IJ:J]OJK8HHOll KHTepnpeTaJ..Uilll KBa3npacrrpe,neJiellllH KaK 

pacrrpeJie,1ermli B rrpocTpaHCTBe BeJill'-lltH, Hea,n,eKBaTHhiX paccMaT-
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p!!BaCMOMY 06'1J8KTY, J1po,neMOHCTpllpoBaHHM B03MOlKHOCTb ITOJ!j1.J8Hllf! H3 

KB83Hpacrrpe,neJI8Hlli1: BllrHepa H80Tp11UaT8JlbllhlX ljJyHKUJili rryTeM BBE.Il,8-

lU1Fl HOBhiX ITO.IJ:XO.IJ:HmHX B€Jlll1.JllH ll llpll llCITOJTh30B8Hllll CTaJmapTHOH ~J~ 

T80pllll BepOBTHOCTell rrpoue.rr.yphl eme pa3 y6e;IU'!TeJibHO .IJ:OKa3HBaeT 

B03MOJKHOCTb 11 rrpneMJier~OCTb .IJ:aHHOtl ImTepnpeTaJ..Uilll. Oco6oe 3HatJeHne, 

KOTOpOe npno6peTaJOT B TaKOM CB8T8 ll3JIOJK8HH1!8 ,!\OKa3aTeJibCTBa H JT

B8pJK,neHllH, 06B3HBaeT C).(eJiaTb H8KOTOpb!e 3aJJie'1all1UI K fll!l,1. 

0CHOBHM U8Jlb BbiiTOJIH8HHb!X paccyl!U(eHVIJ.i COCTOllT B TOM, l.fT06~! 

ITOKa3aTb B03MOJKHOCTh li ITpll8M.I18MOCTb ITp8.IJ:J]OJK8HHOH 11HT8pnpeT8.l.(liH. 

]eJib ,!\OCTHrHyTa ITyTeM BB8)\8HllH OITp8,!i8Jl8HI!Oro HaOopa B8JIH'll1H \I 

npoBe,!\eHnH paccyJK.UeHnil rrpn aTOM 11aCTHOM Bbl6ope. C)J.eJiam!bli: mreio o 

6b1Jl rrp0,11,1lKTOBaH 8,!\llHOTB8HHO C006paJK8HllBMll llpOCTOT!l H j).(OelCTBfl 

npn rrpoBe.neHnH .noKasaTeJibCTB. Mh! Hnr.ne He YTB8PlK.L1aeM, 'ITO paccr.loT

peHHh!e B€Jlll'1llHH BBJIBJOTCJI Ha60pOM B8Jill'U!H, 8,IJ,8KBaTEb!X H8KOTOpm;y 

06'b8KTY, ll.Jilil JKe, 1.JTO Cyli18CTBYJOT H8l\OTOpble rlm3H'!8C!(!18 C006r.a:KeHH.f', 

KOTOpb!e K HllM llpllBOAffT. 

BTOpoe 3aM8'1aHll8 OTHOCllTCJI K BOITpocy 06 06ll!HOCT!1 npOB8.:0:8ll

HOrO paCCMOTpemm. IleTny,JII!O .:O:OIW3aTb, 'ITO .I\JIH JIJ060rO KBa3v!pac

rrpe.neJI8HllH BnrHepa (rrpH rrpOYI3BOJibHoti HOpMnpyeMot! BOJIHOBoH '.c.JiilWJill) 

COOTB8TCTBYJOOillM Oc5pa30M MOryT Qb!Tb BB8,!(8l!bl HOB118 rrepeM8HHHC, 1\0TO

pb!e 008CIT81.JaT H80TpHuaTe.JThHOCTb ITOJIY'-l88MOti HOBOlr 0YHKUHH pacnpe

,!(8JI€Hll.f!. 0.I(HaKO TOJibKO 3TOT cpaKT He MOJK8T CJIYJKHTb yc5e,I\HT8Jibllbllvl 

aprjM8HTOM B ll0Jlh3Y rrpe.IJ:J]OJK8HH0ll llHTepnpeTaUJI!II, TaiC KaK Oii 03H8-

'1a8T Jllllllli TO, 1.JTO ITpll JllOOOM B1!00pe BOJIHOBOli cpyHKUJI!H, T. e. )LJ'IH 

JllOOOrO KBaHTOBOMeXaH!ftlei:~KOfO COCTOH:Him, TaKI!8 nepe!•,;eHH!18 MoryT 

Ob!Tb BB8.IJ:8Hhl CBOHM CIT8J..Uil<lJ!11.J8CKllM CITOCOOOM. B CB8T8 rrpe)J,JIOJK8HHOti 

JllHTeprrpeTall;IDI 3TO 03HatJaeT, TO 1.JTO .IJ:J]fl JIJOOOrO F:BaHTOBOPPX8W'-

1.J8CKOrO COCTOJIHHH: aA8KBaTHH8 B8Jlll1.JIIHH CJie.rryeT Bb!OllpaTb, B000ll!8 

rOBOpH ,pa3!llltlll!ll~ll CITOC odaM!l, ii!aJIOBepOHTHO, '-lTO ITO.IJ:06HM CllTY8lliDI 

nMeeT HetJTO oc5m€e c .nelicTBHTeJThHOCT:DKJ. YTBepJK,Uemre I A/ ;(oKa3H

BaeTCB B pa60T€ C YtJ8TOM OOll!llX TpeOOBaHllll K BOJIHOBblM Ci'YHElllL'll:l 

(YI.6) I! (YI.7),Il nesyJlbTaTe BOSI.!Ol!I:HO YTB8Pllli8Hl!8, 'ITO )lJ!JI K:JY.',llor 

BOJJHOBOH cpyHRr.urn H3 paCCMaTp>maeMoro KJiacca COOTB8TCTBYKlllaJI 

ifiYIIKUl!H BnrHepa He TOJlbltO ITPllBO,llUT It H80TpllUaTCJlbHOtl riyHKillll!, HO !' 

rapaHTllpyeT B031JOlrHOCTb 3TOrO npll 8J!>IHOM B!l60pe HOBb!X rrcnP.l!PillnJX. 

MoJKHo c5b!JIO Oh! rrocTaBllTh Borrpoc o 3aMeHe ycJIOBHH (YI. 6) n 

(YI.?) 6oJiee CJia6b!MH, T.e • .IJ:OKa3aTh YTBeplK.I(8HHe /A/ AJIH OOJiee 
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:~ii}'Oi\oro 1\Jlacca BOJJHOBblX il)YHKJJ,m1. Ho no,n:ooHoe oooolljemre, HermmyeMo 

CIJH3al!IJ08 C yCJJOJKHCHMHMll B ,Il,OKa3aTeJThCTBaX, HM'lero IlpllH!.UnTH8J'l.bHO 

EOBOrO !!8 ,Ii,aeT. 

B03!~0JKHOCT.b OOOOlljeHMH CJie,JzyeT l!CKaT.b B .UBYX CJJ8,IJyKlUHX HarrpaB

JJ8HllHX: Imamrpacnpe.ueJieHMH BrrrHepa He .flBJIHJOTCH e,rmHCTBeHHO B03-

':0l!:HW'Il 1 IlOJTOL!Y l1 ,Il,JIH ,UpyrHX KBa3MpaCrrpe,UeJieHMfl lla,UO ,UOKa3aT.b 

YTBepxmeHHH, JJO,Ii,OOHb!e YTBep~eHMJO /A/; C ~pyrott CTOpOHH, KaK Bll,U

HO H3 paCCMOTpeHHH, llpOBe,IJ,eHHOrO BO TI paJ,lleJie 1 cymeCTBYDT ;Ja3JIH'l

llb!C Cf!OCOObl p8aJTII3all,llrr HeO,UH03Ha'lHOI'O COOTBeTCTBHH Me~ HaOOpOM 

HOBb!X rrepeMeHHHX rr rrepeMeHHHMH qt, ... Ps . B HaCTO.ffil1el1 pa6oTe 

paCCMOTpeH TOJJ.bKO TOT CJJy'lat\, KOr,n:a TaKOe COOTB8TCTBH8 yCTaHaB

JIHBaeTCH COOTH0lll8Hll8M Bll,!La (Y1. :3). 
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