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I. BB8l(8HH8 

HsBeCTHH l(B8 ~OPMYABPDBKK CTHTHCTHqeCKOA HHTepnpeTauBH BOliHOBOA 

<\iYI!Klli!K 'f . O.ItHa yTBep~aeT, B qacraocTII, qTo BHpalleHKH I 'f(xJ/' 
us I'/' ( p J I' ltOJI&IIll HCTMKOBHBaTLCH lt!Ut MOTHOCTH BepoHTHOCTH. BTo

PaH macHT, qTo ( 'f I {J I if) .ItOJIJtHO HHTepnpeTRpoBHTLCH Krut cpe.ItHee saa

qeHJie HH6JIIl.llH8MOI! 0 B COCTOffi!IIH 'f' . 3KBBBHli8HT!IOCTL STBX ~pMY

~HpoBOK noRaSaaa, HaTIPHMep, B/I/. 

Bo BCBX yq:e6HHKaX RBaHTOBOit MBXaEIIK.B, a Ta.KZe B J.fQHOr.P8iiiHJIX, 

ITOCBHmBHHHX ee npHHUBnHSHbHHM OCHOBSM (OM., HaDpHMep,/l-4/), CTQ!BC

TH~BCRSH BHTepopeTauRH ~ TpaKTYBTCH RaK OT~B~HHI DOCTYAST, HB-

3aB~CHMNI OT OCTanbHHX KBSHTOBHX DOCTfAQTOB. Eoxee TOro, ~eiRMaft B 

/ 5 (CM. CTp. 540) CTaBBli .ItHl<8 BOnpoc 0 TOM, JtBJ!II8TCII liB B8PDIITROCT

Hall HHTepnpeTauBII 'f' 8ltHHCTBeHHO B03MOllBOI!. 

B 9TOI pa6oTB DOR83YBQBTCH, qTO CTaTHCTwqec&aH HHTepnpeTana& 

MO.BT 6HTD BHBB~BHB H3 ~pyrHX UOCTYA8TOB, a HMBHHO, ITOCTyAaTOB !),2), 

3), C~OpMYliHpOBaHHHX B pa3l(8liax 3 B 4. 0cHOBHaii Bl(81I BHBO.ItH COCTOHT 

B CAB~DmBM: noxaaHBQBTCR, ~TO onpe~BABHHNA &Haec KBanpaTOB-MO~Ael 

~ odnanaeT BCBMa CBOICTBSMR, ROTOpHMH ~O~HN o6nanaT~ BBPO~ROeTH 

corAacao axcHOMaTH~ec&ol TeopHa BBpoHTHOCTBI. I I 
CXO.ItHHI! pesyJILTaT 6Hli no~ea ~R Hei!MaHOM, CM. rli. rr B I . 

Hei!Maa BHBeli BHpaaeHI!e (<f!CJI'f') .It.ItH cpe.ItHero aaaqeHJIII oneparopa. 

0.IIHaKO OH B'CXOJliJI UpJ! STOM B3 60Jiee 06DU!X UOJIO&eHBI, H8ll8JIH RBBliTQ

BOM8X~8CKB8. Ero OCHOBHSR ne~ COCTO~a B noRaaaT8nDCTB8 H8BOSMO&

HOC~B BBe~OHZR "CKpHTHX nepeMeHHHX" B~&TOBy» MOXHBHJtY (KPBTBKY 

sroro .ItOJtaSaTeJ!LCTBa c11., Rallpl!Jilep, ,( 6-8/). ECAB BHBO.It HelblaRa pac

CMRTPBBSTD 0 TOqKB 3peKBH aamel ne~, TO ero OCHOBHOI H8,IIOCTaTOR 

S~TCR B TOM, ~ cpe.ItB ero HCXOl(HHX ITOliOlleBBA ~arypBpyeT ITpe.It

ITOCJiJUI8 8' - cpe.ItHOO C:yMIOII onepaTOpoB paBRO CyMIIO Cpe.JUIJIX (CII, rli, 

IY, §I B /I/), 0Ha IISHIISTCII CliOl(CTBBOII aKCBOM TSOpBB B6poiiTHOOT8A B 
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UOS'rOM;Y "ffiCTJNRO 38M8HHB'l' HX. T8RHM o6paaOM, ,ltJIJr BLIBO,lta C'l'STJIC'l'H
qecKOI BH'l'Bpnpe'l'~B HCUDnDSyeTCH npe,ttnOCHHRa TOXB C'l'STHC'l'uqecxoro 
xapanepa. 

MY Ha'IHHB.eM B pas)leJre 2 c HSJiolleBHH BYXI!HX HaM cBe)leltlllll o6 oc
HOBHHX IIOHSITIIHX TeOpiiB Bepo.ll'rHOCTell B ee 8KCIIOM8TIIK8 (110 KoJ!MoropoBy). 
BHBOil IIOCT:y'Jl8T8 CT8TBCTB'18CI!Oll BBT8pllpeT~II H3 )lpyrBX IIOCT:y'JlaTOB CQ
)l8puTCJ< B pa3)leJ!8X 3 II 4. B pa3)l8JI8 5 tPoPMYJIBpy8TCJi COOTBOmeue Mell
)ly 31<0118pBM8BTaJ!LHHMB ~CTOTaMB ~8HBH ('18CT~ 1l B8KOTOpoM 06o-
8Me, Hal!pBMep) B COOTB8TCT~ell 1l8poHTHOCThD, 06C~8TCJI OllBO CJI8)l
CTBBB aTOro cooTaomeHHR a ero axcnepRMeHTaxLHaR npoBepga. 

B aTO:M padoTe pa.CCMaTpKBm:ITCH T().1L»KO 11 'tiHCTH6 11 COCTOSIHH.H, OliHCH
:saeMHe O,ll;HHM B6KTOpoM 1/1, HO He MaTpHI.le! IJJIOTHOCTB. 

B 38KJID'!eBBH pe3DMBpy8TCJi II I!OMM8BTHpy8TCJi OCHOBBOI p83:y'JIDT8T 
pa60TH B IIPBBO){RTCJI H8l!OTOpHe ero CJI8)lCTBHH. 

2. AitCHOMaTB'I80Kall TeOpHH B8J)Ol!!BOCTell 

HciiOJIDayeMHe B )laJrLHellmeM cBe)leBHH o6 at<cHoMaTB'!ecxoA TeopHB 
B8poHTBOCT8ll )l00T8TO'IBO 6:y')leT HSJIOJliiTh Ha YPDBB8 3Jl8MBBTapHOll TeOpBH 
llHCRpBTBHX C06HTKA, 

I. HCXOilBHM IIOHSITH8M HBJIBeTCJi MBOlleCTBO Q 9JI8M8BT8PHHX co-
6HTHll (BHI!a,Jt8BB8 rpaBB HrpaJIDHOll !tOOTH, HanpHIIep), Ero BC8BOSIIOllHH8 
IIO)lMBOllecTBa F H8Sim8DTCH ~ co6HTIIJDIII (IIPBII8 p Tat<oro 
IIO)lMHOlleCTBa: Blllla.Jt8ltlll8 rpaBB C '18THHJI 'IHCJIOM O'IKOB) • .il1ul 3Jl8M8BTOB 
A , 8 cacTeMH F OllpelleJI8J< PJm ollePili!BA ( II U B BJlB II + 8 ; 
An 8 BJlB 118 ; )lOIIOJIB8ltlll8 A R A • T.e. seA • II T.)l.). Tat< 

'ITO F HBJIBeTCJ< ( 6yJieBOI) 8JII'e6poll (at<caoMa I). Kal:;lto~~:y 3Jl8Me&Ty A 
n F coiiOCTBJIJLIIeTCJ< lleilcrnnenaoe 'IHCJIO W ( /l) ;;. O , aaaHBaeMoe 
B8poHTHOCTDil A (aKCJIOMa II) I). Tat< 'ITO B8po.IITHOCTh w (57) • COIIOC
TBJIJLII8M8H BceMY IIBOlleCTBY Q , pasaa I (at<CROMa ID). ECJIR A B, ... 
ae nepeceRamTca, TO 

W(A+B+ .. .)= W(A)+W{B)+ ... (I) 

(at<CBOMa CJIOlleBHH IY). ECJIR II B 8 llepeceRallTCJ<, TO JIOllBO 1101!8-
san, qro 

W(A+B) = W(A)+ w(B}- W(AB). (!') 

II PasHHe MeP!l W{A) aa OllHOII 11 TOll ll8 JIBollecrne F cooTBeTcT-
B:yDT pasHHJI KOM!IJI8RC811 :YCJIOBHI BaCTyi!JI8J<HH BJlB B8BaCTyi!JI8l!IIH C06HTBI 
(pasHHII BBIIpaBBJIDHHJI BrpaJIDIIIlM I<OCTHJI, Hai!PBIIep). 
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llO~po6HOCTH MOZHO HaftTH B /
9/f a T~&e B ~HX HS~OXSHHHX TSO

pHH BepoHTHocTeft (eM., aanpHMep, I O-I2i). 

2. flsqTO B rrepe~HCABHHHX OORHTBHX H 8KCBOM8X HB YK83NBa€T Ha TO, 

qTO Mapa W(A/ eon JIIISHHO BepoHTHOCTh. llallpBMep, MHoxecTBO Sl 
MOlleT COCTOHT:O H3 3B8Kb8B llBIIH. llo.n F MO::IHO IIOHHMaTb BC8B03MOZHble 

JcyCKH UOITll, a no~ W{A}- Cy>!MB.piTifJJ Macey 3BOHI>8B, COCT!lBJIIIRIIIU!X JcyCOR 

(TOqsee, COOTB8TCTB~ ~onm 00~0~ MaCON nen&). Teopzg B8poHTHOCT8A 

B~e~BTCR H3 06~el TBOpMH MBpH C IIOMOWDD OO~HH C~IHOCTH H no

HHTHH H03aBBCBMHX MHOrOKpaTHHX BCnHTaHHA / 9/. 
0THOCHTOllHO UOHliTHH HCnHTill!BJ< CM., HBllpHMep, /IO,II/ • RaK 6hl 

sTo noHHTBe ne paCKphiB~och, ~eMeHT A aashiBaeTCR cnyqaAahiM co6hi

TBeM, BenD B pesyn»TaTe npone~pN ~CDHT8HBH OH ~60 HMBeT MBCTO (H8CTY

II88T, ocymecTBnHeTca), ~do BeT, npgqeu sapaaee ae~sH npe~cKaaaT:o, 

RaKaR 83 3TeX B03M03HOCTBI oc,ymec~BTCH. 

BBJI.ey CBOitCTBa cnyqaitHOCTH Mapa fl 88 MOEOT 6h1Th aaitaeaa B 

O~HOM IICnHTaHU (B OT~'!He OT CJIYqal! U8UH) • Heo6xO~Mll MHOrOKpaTHhiO 

O.rtiHa.KOBbiB H838B.IICBMH8 HCIIHTBHM. N O,Iti1Ha.KOBL1M HCI:IHTa.H.WIM COOT-

B8TCTByilT N o~HaROBhiX SKBeMlWipoB MHoxecTBa .12 , To'IJiee IV 
nMei BepoHTHOCTII ( .R • F • w). llyCTh A, n A, ... n A;v OCTh MOZHOe 

C06HTH6, COCTa&mee B TOM, qTQ B fi8PBOM a~eMnnHpe BHdBpaeTCB RBROB

~60 co6!1Tae A, , so B'fopoM - A, a T .~. llPHHIIMaeM Me)cyDIUIA Tes11c: 

"Mepa Jlll6oro Moanoro co6!1TBII .4, nil, ... llllN paBsa npomsBe~eHllll Mep 

W(/1,) W(ll,) . .. W(A.,)". Ma'leMaTBKB npe~no'lllTam paccMeTPMBaTt. &TOT Te

ss.c KaK Onpe;ne.neue H88aBBCBMOCT.fd COOTBBTCTBYDIUIX N HCIIHTarull. 

0~0 &a CaMOM ~e~e OH SCUOXD8YBTCR He ~ npoBepRB H838BHCBMOCTB, 

a &aK SRCBOMa, HeOdXO~ AAS HBXO~BHBB BepoSTHOOTB CHOXHOro COdH

THK. 9TOT T8SBC MH d~eM cq&TaTh ~OnOHRBT8~HOI aKCMOMOI T80pBB BB

pOHTHOCTei (~onOJ!JISDilel! aKCI!OMhl KMMOropooo, nepe'!llMOHHhiB B nyHRTe 

I)P UanarBH,qTO UOH&TKe BSSaBBCKMOCTR MO&eT 6HT~ onpe~e~eao OT~exbHO 

B ~OM np&nOESHllll T60pliH B8po!ITHOCT8A ~83 UOMO~ OTOrO T63Bca. 

llpHMep: IV o~HaKOBHX xocorel 6pocaDTCII o~HaHOBhiM o6pasoM o~oBpe-

. AteHHO B y:JlMSHHhiX ~ O'f ~a MSCTax. 

3. ToT ~'f, q'fQ BSpoHTHOCTh O~BpSMSRHOrO Bhln~SHHH mecTepKH 

118. .JtB7X O~HaHOBhiX ITpaBllnBHX KOCTIIX paBHa 1/36 , IIBJIIISTCII oqe-

B~, 8cnB MY SM88M DOSHYHB 0 BBpD~HOCTH R8K Od OTHOCBTaxbHOI 

'tlac'l'OT8 • IlOKa&eM, 11'1'0, .RaOdOpoT, 113 ,'llOIIOJl.HHTBJihHOI a.KCS:OMH MOZHO BHBBC

TI 'fOJIHOBaHI!e M8pll W{/1/ COdH\'JIJI fl KaH OTHOCIITa~HOi qacTOThl. )lru! 

O'fOro 1<8J1;1108 1!9 IV O~IIBitOBHX MHOJ!SCTB 52 pacCMOTp.ilM KaH COCTOII-

11188 ItS oy1Wi1 A+ ,ij • PaocJIOTp ... MOUOS C06YTHS, COCTOJilll6B B TOY, q'fo 

:a M BCIIYTaB.IJIX, M =- 0, 1, 2 ... N, BHna.n:o co6HTHe A , a B OCTB.JJliHHX 

N- M BCnHTamtHX - C06hiTHe 7i • B yqe61111H8.X Teopu BepoHTaoc'fel c 

liOMOl!li>Il ~OllMHIITenHOI aKCBOMhl ~ M8phl W;o ( M) 9TOrO CJ!OZaOrO 

C06hl'fBII BhiBO~TCII BHpaEORm! 
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W (M)" . IV! [ W(AI)M fi- Wfll)y-M A M!(N-M}f · 
(2) 

113B6CTHO, 'ITO 3TO dBHOMIIaJIDHOe pac!lpe;IteJIOHBO IIMOOT p63R.IIll !IBK B 
palloae .NI ... ;;; N· Wtlll B OH TeM pene, qeM dOJILIJJe N (SSKOH doJJ1,-IWIX 'lllceJI). Pacnpel!OJieHBe (2) J<aPSK"epsayeT CBRS:& W(ll} c 'lacTo,oll M • llalldOJiee qeuo sTy cBJ<s:o MOJQIO Blipaailn, eCJia BBecu nowrrae 
TeOpeT~CkOI OTHOCBTB~HOft ~CTOTH~ onpe~ansa 88 COOTHOWBHWBM Mm., IN , KOTopoe pasao W{ll). I!,SK, Mepe W{ll) MOJQIO npHl!aT:o CMYCH BBpoHTHOCTRJ &aK OTHOCZT~HOI ~aCTOTH. 

4. 3alleqaHBe. BepoRTHOCTaoe TOJIKOBaaHe W(lll IIOJIY'I6HO c no-
MOlll:&D Mep WA (M} • llx TOlle MOlltHO BCTOJIKOBa"I. RaK OTHOCH"eJII.IIHO '18C
TOTW, 'I:ITO .n:acT npa.Bo HaSBB.TD Mm"• HaH60Jiee BBpoHTIII:lM 3BaliBWIBM M. CepHD Ba N Hcll!iTaHBII H9l!O rroB,opan N' pas. C !IOMOJI!I>D l!OliOJIHBTeJII.Holl SKcsow MOlltHO BH'IIICJIB"" (RaK Wlii<IIIID W, (M} I Mepy w.., (M') C06HTHR, COCTOHmerO B TOM, ~TO ~HOB qgcno A1 (oqymecTSneHKtt C06HT.HH A ) 6y;IteT H8CTyna"" M' pas, a N'-M' pas dy,n;eM aMen l!PYl'Oe 
'IBCJIO ocyJQeCTBJieHIIll A • .llnR W"'lflll')nOJIY'l1IM owrri> dHHOMHam.HOe pac!lpHl!eJieHHe BHl!a (2),rl!e BM6C"0 W(R} CJie,D;yeT l!Ol!C,SBni> W11 (M}. C 
ero !IOMOII!I>D MOlltHO onpe,n;eJIH"l> M:,_., "N'- W11 (M) , OTRyl!a W11 (M}z = fw1',a• / N 1

• 

3. Kl!ai!J)Q'l'H M0l!l'J16ll BOJIHOBOll WYI!!!!!!!" RaK 8KCH0MaU'I6CR!l6 
BBpo1l'rBOCTRJ 

B OCHOB6 ~BSB'16CKOJI TeOpBB Jieza" ee liOWI'rBJI, ee liOCTyJia'l'H (SKCHOMH) B COOTHOmeHBR TBOPBTKqBCKBX H ODNTHHX llOHaTHI. CHa1:1an8 MH 6y,liBM BMBTD .liBHO C KBBHTOBOMBXaHBqBcROft ~BaHbHO! MO,liBnhm MHpa, onpel!OJIJieMOll !IOHJITBJIMH B aKCBOMOMB TeopBB. llOl! CTaTBCTB'I6CKOll BHTepnpe
TBitii6A drneT noHBMaTI>CR TOJIKOBaHlle I ( I'/') /2 

KaK oTHOCHTeJII.HOll qac"o"" codHTI!ll B aTOM Hl!eam.aoM MBpe. CooTaomeHBe Mellt)l;y /<I '/')/2 
B ua6J!!mae~ 'laCTO~aMB 6y.J(eT OdCYlJtl!OHO B pas;IteJie 5. 

I. B cooTBeTc,BBB c od!l'IHoll cxeMoll aKCnepaMeHTa "eopBR npe~e 
Bbero ~ YMOTI> OliBCHBaTI. COC,OHHBO ~3B'16CKOJI CBCT6Mll (KaKdM-"0 odpaaOM ITp&rOTOBHBHKOB) H HSMBpeHHH, ITpoHSBO~MHe C 9THMB COCTOSHaHMB. B KJiaCCll'leCKOll MOXaHBKe JIDdaR COBOKY!IHOC"l> KOHKpeTHHX SHa'IOHBJI OdOd~BHHHX KOOpn&HaT H HMnYR»COB OfiHCHBaBT HBKOTopoe COOTOHHBB. MoKHO CKaSQTD, ~0 8Ta COBO~OCTD H BCTD COCTORHBB B RnaQCKqBCROI 
.1Jl8&m.BOI MO,IJ;BJUf MBpa. B KBa.RTOBOI MBxaaf.KB COOTBBTCTBYDQBB OCHOBHOB HOnOZBHBB rAaCHT: 

1) COCTOJIHBJI CllCT6Mil OliBCHBaDTCJI HOPM!POBaHIIHMll Ha 6!1B~ BOK"OpaMII If aeKo,oporo JIBHe.boro BeKTOplloro npocTI?!!!!C"ry ~ I 6faoc.l'l'8JILHO SKCBOM, onpe,n;e.JISDIUIX Je , OM., B8liPBMep, I ,.2,!3 • 
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l!Jl60J! BOKTOp 7.f COOTBOTCT!lYOT HOKOTOpoJOY COCTOH!II!Il (npHilllllii cynep-

IIOSIII\Hll), i!CKJIDIOHJIH CllffilaJ!H C IIjlSBJ!JiaMJI cynepoT60ps, 

2. MH co6l!pseMCH JIOKaSaTh, no aKcliOMH KoJIMoropoBa, CJWOpMyJIJipo

BaBJme B nyHKTe I pa3;JleJia 2, MOryT 6HTh pe!U!1190BaJ!H C IIOMOli!DD IIOCTY

JiaTa I) B CO;Jl9pliOlllU!XCH B HOM IIOBHTJIJ!. 

llOBRTH8 COdHTHH 8CT8CTB8HBO. CBHSaTD C ~H3Ht!8CKHM BSM8peHBeM. 

0;JlBaK0 IIOBHTJIH HSMepeBJIH H9T B liOCTYllaTe I),ll HaM Cll0;Jly9T ynoTpe6JITb 

;llpYrOJI KBaBTOBOMexalm'l:ecJWli TepMJIB. 

iiSM9pJIT0llDSH9 llpli60ps HBn>IDrCH ~TWOOCKH CIIeHTpauLSHMH aH!Ull!Sa

TOpsMJI HJIJI ~IIJL&TpsMJI, OqyllleCTBJl!!!IIIIIIMII Te HJIJI HSH9 P3MOli<OHJIH COCTOH

BJIH {CM. ,sanpBMep, JI4/, §I7;/IS/ / 4( rl!.II.I). B TeopJIII OM COOTBeT

CTBYDT ps9J!Oll<eHJIH '{J 110 IIOJIJIHM Ha60paM (OPTOHOpMJ!poBaHII!IX) BeKTOpoB, 

B Ka'!ecTBe IIOCllellBJIX 6epyTCH co6cTBeBJme WIIKIU!ll f{/v SPMIJTOBHX orre-

psTopoB, y KOTOpsX lfv 06ps3plT IIOllBH~ !ja60ps. TaKJie onepsTOpll MH 

6y;JleM saSHBaTD sa<:SJmllaeMHMII 2 J , CllellYK 2/. 
CBol!CTBO P39J!Oli<BM0CTH ~ IIO IIOllHllM Ha60Q8M BeKTOpOB OCTb O;JlHO 

83 CBOftCTB npoCTpaBCTBa ]{ (CM., HaiiPHMep, /I7, rll. IT,TeopeMa 7). 

ECJIH B aTOM H c;re;n;yno:eM pa.3lt8JI8X BCTpe'tla8TCH T8.IJMKH "llsMepeiiDe" 

BM8CTO "PaSJIOX8HH8 11 t TO CJie)lyeT UOltp8.8y-M8BaTD, 11TO B KBaH'!'OBOI M0lt8-

JI.H Milpa BB8lt8HO UOHHTB8 B,D;8a.Jib}{OrO HSMep.a:Te.m.Horo npB6opa, <f/B.KTHt!8CRH 

COB~ee C DOHHTH8M Ha~aeMOI. 

3. Bi:lnameM CJIOBB.p:& KBaHTOBOMexa.IIRtieCKHX T8pMaHOB, C00TB8TCTBy

DmHX TeopeTHRo-BepoHTHOcTHHM noHHTHHM, BCTP8llaDmHMCH a axcBoMe I 

KOJIMoropoBa. 
Be.KTOp COCTOSlflHjl lf' C00TB8TCTBY8T UOWITBD "I'IlHOJK8CTB0 51 BC8X 

aH8M8HTapBHX C06HTHa" H OnHOBPBMBHHO CO~epZHT B ce6e H~~D THTia 

"CTpyx~ Hellpasl!JL&HOil IU'pallLHOll KOCTH", !Ip9;JlOIIpe;ll9JiliDI1Yll KOSKpeT

HOB 3HalleH.H8 MBpH SJIBMBHTa Sl (CM • .n;an:ee) • liOWITHD pa3JIOEBIDIS .51 Ha 

3JIBMBHTapHH8 C06HTHH COOTBBTCTByBT pa3JIOXBHHB ~ ITO C06CTB8HHHM BBK

TOpaM 'f(v,r) KaKOl!-ll86o aadllD;JlaeMoll fJ: 

'f'~SvJr 'flv,r)C(v,r) , fJ'{'(V.rJ=V'f'lV,r). (3) 

3~8Cb Sv 03HaqaeT CYMM8poBaHH8 HJIH BHTerpHpoBaHHB ITO C06CTBBHHHM 

saaqeBJIHM V onepsTopa {j ; J,. ecu cYMMOpoBaHHe-HHTerpllpoBaBJie rro 

zanexcy BHpo~eHRa 1 . 
TaKBM o6pa30M ITORRTHD aHBMBHTa S2 COITOCTaBXHBTCR KOMTIOHBHTa Y' , 

HaiiP39JI9HHaH rro '('lV. r), MJI npoeKIIHH 'f sa lflV. r}. 

21 TepMHH o6merrpHHHT, XOTH,B03MOXHD, H HBy.n;aliBH, ITOCKOHDKY pe~ 
n.n;eT o TeopeTH-qecxoM ITOHHTHH. He~H TaKBe orrepaTOPH aaaHBaeT ranep

MaKCIIMallbllllMH ( CM. CTp, 128 B /I/) • 
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Toqoee, pe~ ~o~a ~R o npoeKQaH ~ aa no~pocTpaacTBo, HaTHayToe aa Be.KTOpH tp(v,r} : V ~IIKCHpoBaHO, r npo6eraeT BCe 8Ha'!eHIIH. npyrag WopMy~pOBRa: aHBMBHTapaoe co6HTR8 COCTOHT B TOM,~TO B COCTOH
HIIH 'f Ha6.m<lllaewll! I!J npl'!Hl!Ma8T 0~0 1<8 CBOI<X C06CTBelll!HX SHaqeHJOli, ITOHHTHD atrBMBHTa MHOZBCTB8 F BCBX no~O&BCTB S2 COITOCTaBXa-
eTCH KOMUOHeHTa (IIJ!ll llP08KUBH) ~ B UO~pOCTpaHCTBe, HaTHayTOM Ha 
Be.KTOPH 'f( V, r) CO 8Ha'!eHIIHMm V , UPRHa.ztJiellalQIIMII KaKOMY-JIII60 OTpeai<y (o<.; pJ ~eAcTBHTeJJioaoft npgMOli R (oi.• v<p, r npeHHMaeT Bee aaa<reHI!a) 
IIJill aeRoTopcli coBoJtynHocTH TaKHX oTpeaROB. HanpmMep, ecnx IPM - co6-
CTBeHI!He <W=H 2 -npceKUBII op61!TaJJioHOro MOM6HTa ( m = O, ±1, tc2, ... ) 
H {oi.;p} 6CTl> OTpeSOK {-J,SJ ; 2,S1) , TOpe~ ~eT 0 n~poCT-
paBCTB€, HaTHJtyTOM Ha BeKTOpH 'f-i , \1'., \'l, ~ • Jla;Jee MaJIIlMII JI8.-
THHC.KHMI! 6yKBaMH a, &, , .. 6y;rryT 0603H8'tJ:8TDOJI Ta.K.He 0TPB3RH .HJlil HX COBO
KynHOCTH, a TBKZB COOTBBTC~B HM KBaHTOBHB C06HTHR. 

06061JlBH, MOllHO paCCMaTpHBaTl> p63J!Oll6HI!e lf no C06CTBeHHHM ,PYHK
!IIIHM aa6opa KOMMyTHJlYiliiUIX onepaTopcB ti, f!1 ,... H no~ a, 6,... no~syMeBaTD HBKOTOPHB MHOrOMBPHHB odHacTH 3H8'tJ:BHHA HX COdCTBBHHNX qzce~ V, 1 

Vz., •'' • 
JIM ct H fj MOllHO OUpe)l8J!HTl> OUepa!lllll o6~eMHeHHH a U $ IIJill a+ 6 (Ra6.Jlll))leHHe TeX TO'!elt cnenpa, I<OTOpHe BXO~T B a HJ!H B 6 ) , 

nepece'!eHHH IIJill 061l!ell '!aCTII an 6 IIJill a 8 II Bee Upc'!He OUepa!lllll 6y-
~BBO! aHrB6pg, onpe~aHBHHHB ~ MHO&BCTB8 C06HTBft F B TBOPHH BB
pOHTHOCTeJI. 

4 • .Bii6epeM B R8'1!8CTBB MBpj 3JIBMBHT8PHOro KB8H'l'OBOro C06HTBJi KBEi.D:
paT MO)lyJIH KOa<l$fiUJeHTa C( v, r} 113 paSJIOlleHIIH (3). CooTBeTcTB6HHO 
onpe~eJIBM ~op~~oa 

W{aJ=5vw5r /(ifiV,r!/'/1)/
2 

( 4 ) 
Mepy COClHTBJi Cl , COCTOJDI(ero B TOM, tiTO B COCTOJIHHH l.f C06CTBeHHNe 
3Ha'leHHH 0 nona)laDT B OTpeaoJt a • 

JIM Toro, '!T06H UOI<aaaTl>, '!TO W (a} y~OBJieTBOpaeT aKCHOMaM ll, m. IY KOJ!MOrOpcBa (CM. pas~eJI 2), OJta>[eTCH UOJiesaoA nepeUHCl> (4) B 
.IIHOM BB,Ite. 

llOJJioSYHCl> ~PMYJIOA { 'f I "'> ~: < '/' I if> . nOJIY'I!IeM 

W (a) = 5 v<• S r < </' I 'f l v, r I) < '{' l v, rJ I '/') " ( </' I P. I '/' ). (5) 
~eel> BBe~eH Tall Ha3HBaeMHJi npoei<!IIIOHHHI onepaTOp 

P. =SveaSr l'fl",rl)('flV.rJ/. (6) 
OH SPMI!TOB 11 HMeeT cBollcTBO P,,' = P. , TaR 'ITO Wf a) MOllHO ellle 
3a.IliiCaTI:o B Bazte 

w (a! = ( '/', P. 'I') = ( P. '(, P. 'f) :. II P. 'I' 1/
2
• (7) 
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lls (6) CJie;cyeT, 'ITO eCJIB a " -8 ae nepeceK810TcH, TO P..a = P. + (} 

ECJIH a • f:, nepeceK810TCH, TO Pa+6 = P,+PrPat: TO'IKH a+£ ITOJ!Y:_ 

'<810TCJI •• TO'IeK a H 8 BH6pacHB81111eM o61111lx TO'IeK a II g • lls 

(6) CJie,IcyeT TaKllte, 'ITO Pat= Pa /1. 
3aMeTKM, liTO B CJil"lae, KorM pelllo aneT o paMozeH.HH 'f no co6-

CTBeHtw:M BeKTOpaM H8C.KOJThKHX KOMMy'THpylliU1X Ha6Jm.D:aeMHX ~~ l?.z 
1 

••• , TO 

( 7) o6o61l!aeTCH CJie.nyxJIIIIIM o6paaoM: 

W(a,, a,, ... )= If Pa;" P4~21 ••. <f/1~ (8) 

"'" rJte '4
7 

- npoeKTOp Ha C06HTBe Qi , COOTBBTeTBymu<l!. RaMIJ)taBMOJ! lJ1 
(eM. I/, rlt. m, Pa3Jtelt I, onpeJteJteRHe VV ). 

5. HeoTpB~TeltbHOCT~ VV(al (ru<cBoMa IT) npRMO yeMaTPBBaeTCH ma 

(4). CBOliCTBO W{!/.):1 BHBOltHTCH H3 (5) C ITOMOIIIl>Il YCJIOBHH ITMROTH '(C~r) 

s.sr I '{'Cv.ri)('('(V,r)J =1 

• yCJioBHH ROPMHpoBKH <<PIIJI)=l. HaKoaeu, B CJIY'Iae aenepeeeJtaDIU!XCH 

Q 1 
6, ... HM88M 

w (a • 6-t. .. ! = < '/' I P,., c •... I If) = { '/' I P. • I? • ... I IJ' )= 
= W(a}+ Wet}+ ... 

(9) 

HCIIOJI1,30BB.HO CBOI.CTBO f'a,. t = ~ + /1 H llHCTpP!dY'!'HBHOe CBOitCTBO C.Ka.Jli!PHOrO 

npoB3BeJteHHH B npoeTpaRCTBe ~ 

(f/11 f/la t 'ft + ... ) = ~</J1 tf,.) +<of, 1/'1) • ... 
6. Ilo.zr:q:epRH8M, liTO BC8M aK.CHOMSM KOJIMOrOpOBa IIO.It1:IBHH8TCJJ TOJIDRO 

BIIOJIH6 OIIpe,neJieHHOe MHOZ.8CTBO Mep (8), a HMSHHO W{aJ.,a.z ... ) IIPB BC8X 

a,, a1... m qiHKCHpDBBJIHOM 'f , npneM Bee npoeKTOpa B (8) COOTBeTCTByllT 

KOMMYTBpyDlliiM ffi6.tD:InaeMHM. BosMOlltHoeTh paeeMoTpeHHH ReKOMMYTBpyDlliiX 

~ ~L ... B I OT6paeHBSSTCJI Ha TOM OeHO!!BJiliB, 'ITO TOr)ta (8) 3SBB-

ce,;O 6~ oT nopg.IU<a CJieJtOBaRHH Pt' (eM. III, rJI. m, cTp. I5I). 

O~BBKO IIO'q8MY 6u HaM He paCCMaTpHB8Tb BBPOSTHOCTB, SaBB~e OT no

pJgtKQ BWIIDJIHBHWI BSMBpeHBI? Moz.ao IIO.Ka38Tb, 1lTO 8TOIIY IIPBWITCTBfBT 

Y"• HeBHnMReaae ru<emoMH I (eM. paaJteJI 2): eo6HTBH Teneph He nolt'IB

BBDTCH IIpaBBAaM 6yA8BOI anre6pu. A BMBHHO, HB BYITQnHXBTCH CBOICTBO 

,IJ;BCTpB6Y'l'BBHOCTB a 1 ( az. + a1 }aa,O.t4-0,0jltJUI C06H'l'BI a:J, a.t., a3 , COO'l'-

BSTeTBYJIIIIIX seKo!W,
7

TIIpyillllllM npoeKTopaM P..,"' P,'" P''' , CM. npaMep B 
/3/ , .I. I 4f.J 

KOHilO rJI. 6.4 B • 

7 • Koe-'ITO BS 1!SJIOllteRH070 rme (a I!M8RHO ey!!KT 5) 6HJIO IISBeCT

HO eme no HHBre qioa HeliMBJ!a I . 0Jt~ Ram no~o11 a neJih BRHe, """ 

y qioa Hel!.Maaa. OH noeuJIBOOBM (eM. II/ rJt. m pasJteA I), 'ITO (8) een 

· BepoHTHOeT" B 3STOM npOBepu, 'ITO (8) OMaltaST "paayMIIIlllll eBOJieTBaMB" 

BepoHTHOeTII. MH"" xoTBM BHBecTB 311HJIJ)qeRDe, 'ITO W(Q} eeT:o Bepol!T

Rocn aa TOM oeHOBSRliH, 'ITO W (a 1 BMeeT Bee eBOlicTBa, HOTOpiiMII JtOJI&-
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sa o~Tb BepoHTaoCTb cor~acao ee aacBOMaTHqecKOMY onpe~e~eHBD. n.s BTOA n~ H~O eme BHBSCTH CBOliCTBO cnyqaAHOCTH KBaHTOBOrO C06H
TJIJI B qacTOTHOe BCTMKOBaHBe Mej)ll W (a} • 

4. CBoAcno CgrqaAHocTJI KBaHTOBoro co6HTMB H qacTOTHaH 
JnrrepnpeTamu ero Met?H 

XOTJI B npe~eM pas~e~e B 6RnB BCUOXbSOBaHH BepOliTHOCTBHe Tep
MIIHI:i ("c06IiTi!8", HWIPHMep), SO B CytitEIOCTB HB1JTO·· liS TOrO, liTO T8.M 6WIO 
JISBOlleHO, He npeUHTcTByeT HeBepoJI'rHOCTHOMY TMKOBaHBD MSj)ll Wia} , 
llanp11M8p, BHpaJ<eHBe f(</f/1)/ 1 

MOllHO TMKOBaTb TaR lle, BaRB CJIY'l8.8 
RJUiccnecKoro nOM ¢f•} : I ¢1•!/2 nponopiu!ollllJibao, lianpBMep, WIOT
aocTB aaeprBB nonH. B aTOM pas~e~e MH UO~M, oTKy,na BYT8K88T C~OICT
BO ~aiROCTK KBaHTOBOro C06HTHH I qacTOTH08 BCTOXKOB~e er0 M8pY • . 

I, CnyqaAHoCTb KBaHTOBOrO C06HTHJI BHTORaeT BS OpTO~OKC~HOA ~ 
Konearareac&oll BHTepnpeT!IUIIH BeKTOpa cocTOHHBH if : if! onucHBaeT 
~ ~SJiqecKyD CHCTeMY (O~H a~eKTpoH ~ O~H aTOM BO~Opo~ Jl T.H.) 
0THOCJ!Te~HO HPyroll BOSMOllHOII HHTepnpeT!IUIIB CM. SBMeqaHBe A, B 3aKJII>
qeHBB• Oclcy~ CJIS~CTBBH OpTO~OKC~HOA BHTepnpeT!IUI!Bo 

IlpocTel!mee pas~Ol!:SHBe if sa KBaHTOBHe C06HTBJI BMeeT BU if= P. If •(1-P.)'f , r~e P.- KaKOI!-~JI6o npoexTop. llanpHMep, B 
onsTe WTepaa-repJIBXa ocymecTBMeTCH paMoaeHBe q; ~ ['{I(+} +I{? f-)] /{i , 
r~e 1ft•) H if/·) - CYTb co6cneaBHe qiyHKUHH " -npoeltUHH onepe
Tope cnusa MeKTpoaa. Ilocxo~ey If onBcsBaeT o~a HBl!OBHMHll MeKTpoH, 
TO B'l'O pa3JIO&eHH8 HB. MOIST OSHB."'JaTD paSJIO&eHBJi 9JI8.K~p0Ha Ha .ztB8 , 
"noJIDBBEUUI". B KB8.HTOBOI MSXaHJII&e noc'J'yJU!pyeTCJI: 

2) B peay~TaTe KBaHTOBoro BSMepeHBH, COOTBeTCTByDmero jJQMOl!:eHJID if= P4 'f + (1-P.}'f' , ~HaJiqecKBH cHcTeMa OKBS!IB!I,eTCH ~60)! .qocTOJIIIIIJI! 
P.ot , ~6o B cocTOJIHBH (L-P.)'f , npne.M.J!e~aH .np~~an, ,ltB-', m;a 3Tl!~ BOS"'OUOCTe. ~CYIQ8CTB.~TCR (eM •.•.. ~PBMep, ~, , :rJI •. I; :. 

, paS;liM 4.2). . .. 
.. 3~0~-~ ~#9·c~~~ P,~~~~" B~HOBOft !fi;Y"~ 03Ha:'ffieT, qTO .RBa.H'I'OBOe 

COdHTBe 
1

06JI8l:tae·T c~oiCTBOM CJiy"'laft.HOCTB, CM •. pas.I(eJI 2, DY.BltT 2. 
J'oBOpa .0 CJil"iBIIHoM .KBBHTOBOM C06HT~, qycTO ynoTpe6MDT Tep!iJIH 

"Bonpoc" .(questi~~, proposition ), CM •. · a,I? 3 >. Ero npoacxo~eH.Be 
TaKOBo. BMecTo Toro, qTo6N aasH:eaTb Wfal ~epoHTHOCTbD cnyqaAHoro 
codHTJJS a ,MoEBO roBopRIT:&, '11'1'0 W(al BOT:& BepoJ{THOCT:& OTBBT8 ",na" 
aa Bonpoc: "nona.nam .u co6cTBeRHl:le 3Ha"'IBHM Ha6.JIJwieMOI eJ B ea
TepBM a npJI HSMepeHBJI /!1 B COCTOJIHBJI lfl ?" ll.u: "npJJ)IIUIBST U 
npoeRTop Pa aaaqeHHe I B cocTOHHBH 'f ?". 

3) ~H He~I~CTO Hero ynoTpe~ CHOBO Eigensch~ft 
(CBOACTBO), CM. , r~. ill, paa;~~e~ 5. 
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2 • IIO!Ill'r Jill " N H698BJICBMiiX MHOli<6CTB Q n (eM. pa9;n:eJI 2, IIYHKT 

2) 6CT6CTB6HHO COITOCTSBJITD H9B6CTH08 KBaHTOBOMexaHJ!q8CKOe ITOHHTH8 

aHCBM~ AI H8B3aBMC;n:eiCTByxmJIX CHCTe./.qECJIB MH SHQ8M BeKTOpH COCTo

HHBH ~Oft 119 COCT~X aHCaMdJID @1!9Jiq6CKHX CHCTeM, TO OITJ!CaTh 

B8Ch aHCaMdJID B rr8JIOM HaM IT03BOJIH8T CJie~l ITOCTYJiaT: 

3) JlyCTh CHCTeMa S OITJICHBa6TCJI B6KTOpoM /'{I) H,ltpyl'!lli 

CHCT6Ma S OITHCHBa6TCJI B8KTOpoM I <{J') • ECJIB CHCT6MH H6B3aHMo-

.n;elcTByllllHe, TO COCTaBHaJI CHCT8Ma 1113 S H .S 1 
OII.HCliB88TCH 3JI8M8H-

TOM II/') /cp') ITJlSMOI'O npoH9Be;n:eHHH 'J{<i!Jl' (CM. /4/, rJI. 3, "npasHJio 2"). 

- Ha STOrO TIOC'cyJIS.T8 no BB.IIY.EtiVIH CJIB,I(YBT, m'O BB.K'l'Op COCTOHHWI lp 

as:caM6ml aa N CBOTeM JI:BJlRBTCH npoBaB~.IteimeM N BeKTOpoB 

cp = <f, ·'/',. '" !fN"' nj lfi, (IO) 

r.n;e. li:J· OII.HCHB88T CI!IC'l'8My' Sj • B -qacTHOCTH, eCJDJ COCTOJIHM 0Tlt8JI&

HHX czcTeM aacaM~ OITHCHBaDTCH co6cTBeHHHMH WJIICITJIJIMI! onepaTopa f!J , 
TO COCTOJIHBB SHCB.M6Jvl· B Il8JIOM' OIIHCHB88TCJr B8RTOpoM 

cp(v,, Ll,, ... v.,) = lfll/o,r.) tfCv,,r;) ... lflv,,r;.). (10') 

IlpoeKITJIOHHHI! onepaTop Bllila 

P(a, a, ... II..,)=S,,,a)r, ... Sv ... a .. Sr.., J IP{v.,.:. vN} )< lP(v., ... vN)! 

pacna;n:aeTcll B CHJfY (IO•) aa npoasBe;n:eHHe 

(II) 

npoSKITJIOHI!IIX OIT6pliTOp0B Bl!ila (6), OTHOCJIIIl)IXCJI K OT;n:eJIDI!IIM CBCT6MaM 

aHCaM~. l!poeKTOp (II) COOTB6TCTBY6T CJ!Oli<HOI!y C06HTHD, COCTOlilli6My B 

TOM, '<TO y RaJK;n:Ol! CIICT6Mii S;' aa6JID;n:aeTI)JI (H3M6pli6TCH) co6HTHe, COOT-

B6TCTB1Dll66 ~po8KTOIJY' P ( ~·J' • . 
lis (10) B (Il) CJie;n:yeT, 'ITO Mapa 

W(a, a •... a,.)= { £P, P(a, oL ... ClN) 'P), 
cooTBeTCTBYDIIlJIJI npoeKTOfJY (II) B B8RTOpy (10) , pacna;n:aeTCH aa rrpoHsBe-

;n:eHHe Mep 

(12) 

r;n:e W(ai) onpe;n:eJIJ!eTCH cooTaomeHHeM (4). TaKHM o6pasoM, BCXOITH 119 

ITOCTYJIJ!Ta 3),MH ITOJIY'IIIJIB ilO~HHT6J!DayD,aKCIIOMy T60pllll B6poliTHOCT6l! 

(CM.pa9;n:eJI 2,nyHKT 2). ORa JI6lltllT ,B OCHOBS BIIBO;n:a 6HHOMI!aJIDHOrO pacnpe

.n;aHBRHH ~ CXBMH Eepay~, C ITOMOmbE ROTOporo MO&RO HCTanKOBBTD Mepy 

W (a) KaK OTSOCI!TeJIDayD '!aCTOTY il npJ!ilaTh TaRIIM o6paSOM STOll M8pe 

CMHCJI BepoJITHOCTH (CM, pa3ileJI 2, IIYHRT. 3), 

C;n:e;n:aeM 9aM6'19.HH8 OTHOCIIT8JIDHO <jJopMyJI (IO) H (10') B CBJISB C 

KBBHTOBOMex~eCKRM npsHUBnoM TO~ecTBeaaocTB ~acTHU. 

MOQO· CYTBTD, 'tJ.TO COCT8.BJIHDllH8 aacaM6Jffi ·. CHCT8Mil HBXOJVttCH ll8JI81tO 

;n:py1' OT ;n:pyra (B npocTpaaCTBe J1J1B BO Bp8M8HII) II ITOSTOMy He B8aHMO;Ilel!

CTBYJ)T • B Ta.ROM c.nyq-ae 'lfQCTHilH, BXO,WlliU'Ie B 9TJI CJICTBMH, p83JDf'qaiiTCJI 
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OBOBf ITPHHanHBZHOCTh~ K pa3HBM CZaTBMaM. Bo~OBHB flaRBTH 3THX ~aCTZU 
HHROr~ HB nepeKpHBaDTCH: nepBKPHTHB npoTHBOPB~O 6H YCROBHD HBB3aB~ 
MO.D:BICTB.BH. Mozao. HSIIpHMep, Cl!BTaT:&, 'liTO npoTOHH 1!3 C.HCTBW. St .B 
npoTO.Hbi JtPYI'OI CI!CTBMI:l ~ HaXO,ltHTCJI B .Pa3HHX COCTOJIHIUIX, UOTOyY liTO 
IljlOCTpaHCTBOHHO paa,lleJiei!Ho lloaTOMY (!0) B (I!) 1!8 Ha,IIO KaK-TO CJlMMOT
pzaoBaTD RnB 8HTHC.BMMBTp.B30BaT:& (3TO gano ,llB~TD ~onbKO C BanHOBOf 
qly'HftltH€:1! CBCTB.Mll S , eCJIB B S BCTD HBCKOJIDKO TOIUI:BCTBBH.HI:lX '118.0-
TBn) o 

3 o Jlpl!B8,110M 'IHCTO KBaHTOBOMOxal!lf'{eCl<l!J! BliBO,II 6BHOMI!B.II&HOro jlaCII
pll,lleJI8HI!JI, He OIIBpaDlU!i!CJI sa COOTHomeHBe ( !2) o 

llo aHa.HOrBB C (II) BHIIBmeM MH aHCaM<lM B3 N O.lU!HaKOBHX 
CHCTBM npoeKTOp, COOTBBTCTBYDmHI CHB~BMY KBaHTOBOyY C06HTHD~ 
aa6.7nQnaeMrur {(J np»H.HMB.eT a.Ha:qeue .Ha oTpeaKa a B M c.KttTBMB.X 
(Bli6pa.HJIHX onpe,lleJieHHHM 06pa30M, M=0,1,2, ... N), a B OCTB.II&HHX N-M 
CBCTOMaX 3Ha'JOHI!JI BHO a (Toe o B ,IIOnOJIJI8HBB i£ K a ) o B CIIJ.liY (II) 
3TOT npoeKTOp paBBH npOH3BB,llBHHD 

P,,lal P, tui ... 1~ (a.J P, iii! P,. (ii} ... P,. (a} <I3l J. M •'hi .. Hl. k • 

3)180:& L~,il., ... iM-Ka.K.HB-JlH60 1\1 HOMBpoB H3 N , HanpHMep, l~~J, 
i
2
=2, ... i,...==.M· 3aMeTHM, qro rrpoe.KTop Pa , coorneTCTByi>UtHA ii , pa

BeH 1- Pa , ITOTOMY tfl'O npo8.KTOp, COOTBBTCTBJfllUlZft. Bceft .zte:ACTBHT8JffiHOA 
rrpm.<oll a+ ii , paaeJI I o 

llyCTD MH He HHTepecyeMCH (He H3M8pH8M~ B .Ka.KHX HMBHHO ~ CHCTe
MaX us N onepaTop (J rrpBHBMaeT aaaqeHBH Ba a o TaKOMY JlaMepeHBD 
COOTBOTCTBYOT npoeKTOp P,., , HBJIJDIJ!I!l!CH cyw,roll I:c BlipaJ!OHBil (!3), 
BaHTOll no BceM coqeTaHI!JIM C;' "" J11 no l't 4 J o llpoeKTOPY F"' cooT
BeTcT:syeT Mepa 

Wa { M) = ( CfJ, fl.. cp) = 

= Lc < fl;·lff I A/ aJ .. P.-,./ Q) '?,.{a J •·· P,;.. fa J In,. tf.) = <I4l 

= Lc n.:, < t.f·l PK ( a}}<f. > nt~;"' < tfe} !{ { a)['fe > = 
= CN"" [Wta/) 114 {J-WfaJ)N-M, 

IIJi BOCIIOJII>30Ba.nBCJ> TOM, 'ITO Iljl08KTOp p, ,118i!CTBY8T TOJII>ItO Ha lft· o 
HciiOJII.30BaiiO ,IISJiee COOTHDmeHBe (7) B 

41 lloHCHJmlUI!ll npuMep: eCJIB P.· eon rrpoeKropa sa HenepeceKaDIIlle-
CH Bll'l8,PB8.1.1H /Jfi S.Ha118HHI HMIIyJIDca , ,·=1,21 ... n, TO lil Pt_. COOTBS'l'CT-
ByBT TaKOJOY C06liTliiD: llllllYJII>C ITpl!JIIIJia8T 3sa'JOHBH, IIOIIB,IIIIDIUI8 JIH60 B "P·. JIH60 B llP~, .. o. JIH60 B llf1·· 
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(I5) 

TaKWM odpa3oM, nOJ!y'leao di!HOMWSJI,.Hoe pacnpe.lleJieHWe (I4) .11J1H CJIOZI!oro 

C06HTHH, COCTOBmBrO B TOM, ~TO B ~ H3M8P8HKRX H8~88MBH DPBSBMSBT 

3Hal!8HHH H3 · 0Tp83Ra a , B OCTSJI&BHX ze AI-M HSMepeH.HKX: BB npzWIMa-

8T TaKHX snaqe.a.m:A. 

5. CooT.aomeHHe Mew WK'rvansm.m aa§?!!l!!aemx l!SCTO'i' .m: Beposrr
HOCTSMJ! 

Mil ITOJ!y'IWJIW TOJIK0Ballil8 II P, 'I' Ill lt8.K OTHOCIITBJIDHOll 'IHCTOTN KBHH

TOBoro COdHTllR B 11,1l88JIDHOI MO,llBJI.H MHpa, OCHOBaJIHO'A. Ha ITOC'cyJISTSX !) , 

2), 3), He CO.II8pzamBX UpaBIIJI COOTBBTCTBKH C peaJIDHNM MllpQM. ECJIW STII 

npaaiiJia .IIOdallBT", TO II P. '/'ll'dy.lleT BMBT" OTHomeHWe R aa<limJ!aeMNM qacTo

THM. B aTOM pa8.119JI8 B OCHOBHOM dy.JIYT odc~HTDCH ~KTY~II IIJIII pacrr

pe~eJieHaH Ha~BMHX l!SCTOT OROJIO HBROTOporo CPBJlHBrO 3Hal!8HHH, a He 

COOTHOWBHBe (paBBHCTBO) STOre cpe~ero 3H8l!BHRH H OOOTBBTCTB,YDmel 

TBOp8THl!8CROA BBpOHTHOCTH. flocne~ee 3aBZCBT OT BHdOpa DOTBHUHanR B 

ypaBHBHWII ffipe.llllarepa H JlpyrHX 'IHCTHNX npe.IIITOJIOxeHBll. KOHKPOTHNll ze BH.11 

ynOMHfiYTNX ~KTY~ll - pacnpe.JIBJ!BJII!il .IIOJixeH OHT" BCBr.lla COB8p!IIBHHO 

OUp9J19Jl8HHNM ( OI!HOMIIHJIDHNM, Hanpi!Mep), 8CJIW TaRHe 0011!118 KBHHTOB>IB 

ITOCTYJIHTN, lt8.K I), 2), 3), llpaBHJIDHO OTpaEHDT CBOiiCTBH pea;n,aoro Mllpa. 

COOTHOmBHHB Me~ Ha~eMHMH qacTOTSMH H BBpOHTHOCTRMH d~O 

~OpMyJIWpoBaHo A.H.KOJIMOropoBHM npBMeHHTeJIDHO K J!DdaM npaKTII'IBCRWM 

npRXOEBHHSM TBOpBH BBpOHTHOCTel. MH HS~ZHM era Ha KBaHTOBOMeXaHH

'tl6CKOM JISHKe. 

ECJIW UOCTYJiaTN I), 2) , 3) npaBHJIDHO OTpaEHDT npllpo.JIY, TO B 8KCne

pHMBHT8 C IV llp8.KTH'I8CRH HBB3aHMO.IIBliCTBYIX11l!MII CIICT8MHMH ijJII311'18CRaH 

BBJIH'1U!Ha, COOTBBTCTBynlla.R: Ha6Jm.llaeMOI (J , 6y,JlBT IIpRIHHMaT:& SHB.'tlBIDUI 

113 oTpeaRa a y M Z3 aTHX N cacTeM c BO]>OJITHOCTI>D W, (Ill} , CM. 

(I4). ITpa doJIDmHx IV aTO ana'IHT, 'ITO no'ITH Bcer.11a Ha<limJ!aeMSH qacTo7 
Ta 0y;Il8T 003Ra K HBROTOpol! HaiiBBpoHTHBilmeJI 'IHCTOTB Jl.!~•x • 0.11H8.KO UpH 

M,..,, .. ~ 0 HMeeTc.a MaJiaH, so aeayJieBWI BepoHTaocT::& Wa {M) rrcmyqHn saa

't!BHHH M ' Cfi.Jl:&HO OT.JUfq8DitB'BCJI OT M IR4J' • 

B STOll ijJOPMYJ!HPOBRe IICITOJ!D30BaHO UOHRTII8 T80peTII'I8CKOrO B8p09T

HOCTHOro pacnpEIJl9Jl8HKH Wa/111) , ErO MOZIIO 3aMBHHTD COOTB8TCTBYDQIIM 

SKCnepRIM8HTaH:&RHM pacrrpe;n;e~eHHeM, KOTOpoe MOEBT 6BT:& RISMepeHO axe~ 

II!IIM odpaaoM. Ha.llo B3HT" N' aacaMdJiel! 113 N ijlli311'1BCRHX cacTeM, 

H TOr .!Ia w. IM) noua Bcer.11a npadJIWaBTeJI,.HO PaBHO np11 dOJ!DmoM AI' aa

dJI~eHHOll OTHOCHTBJ!DHOJI 'IHCTOTB ITOHBJIBHHH ijJitRCWpoBaHHoro 'IIICJ!H Jl.! 

('IIICJIH CHCT8M, y ROTOP!IX HHOJ!lUtB.BMBH UpHHHJia 3Ha'I8HKH 113 HHT8PBSJia a ) , 
O;n;Ha.KO OIIJIT:& pa.cKpHTfiB T8pw!Ha"nO'tiTZ BCer;n;a IIpZ6Jm3BT9JIDHO" fpe~eT 

3HHHIIJI TeopeTJ!qecROro pacnpe.lleJieHHH W.., I M') ( CM. pa3.11eJI ;;, JIYHRT 4). 
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TaKHM o6pa30M, YCTaHOBXBHHB COOTHOIDBHHR MB~ Ha~BMNMH ~aCTOTSME 
M BBPOHTHriCTD~ Tpe6yeT, ~06~ MH HMenH HBKOB anpzopHOB ITOHHTMB 0 BB
poBTHOCTM. OTa ~orzqec~ TjzynHOC~ HB HMBBT O~aKO C~BCTBBHHOro 
npaKTKqBCROro 3Haq8HHH /!2/. 

I. B .Ka't!BCTBB IIPJJJIOEBHRI.fl H8JIOlleHHOrO COOTHOlliBHHSI 06CY.lUiM BOIIpOC 
0 TOM, ~BTCH ~ HBB08MOEHHM (gega~eMUM) C06~T~8, BBpOHTHOCTh 
KoToporo pruum IIY""· A.H.KOJIMOropoB nOJiaraeT (oM. 191, rJI. I, npBMe
tra.HHe II R §2) 1 -qoro OHO HB HBB03MOX.HO, IIOCKO.nbKy ero OTHOCHTBJffiHaJI 
qaoToTa M/ N .IlOJIJKIIa TO.>n.KO .!!2!!!!! Boer,lla paBHiiT»oH IIYJIID (apryMeHT 
K). 

8TOT BOIIpoc Ba!tBH ,It.7IH KBaHTOBO:ft TBOPHH • .UBJIO B TOM, 'tiTO 3aKOHli 
OOXpaHeHHH B fiJ)aBHJia aanpeTa WOP~JIBpyDTOJi 9TO! TeopzeA B BepOHTHOO~ 
HOM BH,l{e: B9poHTHOOTI. aapymeHHH 3aKOHa HJIB aanpeTa J)aBHa IIYJIID (B OJWy 
J)aB9HOTBa !IYJ!JJ OOOTBSTOTByDilll!X 3JI9M9HTOB S -MaTPft!Ui, HanPHMep). EOJIB 
C06HTHB, HMBDm88 HYJIBByD BBpoRTHOCTD, HB HBB03MOEHO, TO OnHO HadHD
.ItBHHB Utaae BIIOJrne .n:ocTOBepaoe) pacna.zta npoToHa p -7' e++ 71° ae npo
THBopeqHT BaKOny COXpaHBHHH 6apHOHHOrO trHcna. 

IIonpo6yeM fTO'!IWJT:r:. apryMBHT K. BLili.BCJIHM BepOHTHOCT:& Tore, qTo 
npM W{AJ • 0 oo6HTI!e 11 6Y.IleT na6JID.neao Ml' (! pas. El!HoMHa.>n.Hoe 
paonpe,lleJieHHe (2) ,llaeT W, {M}=O ,lliiH JJJJ6oro M¢0. TaKBM o6J>aBOM, 
nn6oe yKHOH8HB6 1'{3CTOTH OT H,y~6BO~ HM86T By~eByD B8p0HTHOCT:&. STO 
OIIJITI> B8.POHTHOCT:D, H K roBopHT, 'liTO He aeBosMoZHo tm6Jm.na.T:o J\1 =1 
O,llHaKO j'TO'tHSHHe MOl£1!0 npo;ltOJIJKaTI.: B!MJOJIBTI. B9poHTHOOTI. w_"'=t ( M') 
Tore, trTo,noBTO.PJm N zctrn:Ta.fiHA N' pas, Mbl TIOJiy't[HM M' ~ 0 pas 
3Ha'<eHHe M •1 • IIOOKOJn.l<j' w ... f ( M') B!ipruEa9TCH qepea BepoHTHOOTl> 

WA (!),OM. (!5), KOTOpaH J)aBHa !IYJ!JJ, TO WM=l (111'¢0)=0 H T.,ll. 
PaB6HCTB0 HY~ BC8X MHCHHMHX X8paKT6PHCTHR OTKHOH8HHH OT ay~eBD

ro· SHa1'{8HHH h1 (T.e. OT H8B03MOZHOCTH) CB~8T8RhCT~8T DpoTHB apr.y-
M8HTa K • Bo BcmtOM CJ'IY"'qae HMOJteHHWr apryMeHTB.IlHH osaaqaeT, no 
npoTHBOflOHOSBH~ T63MC "Eann B6pDHTH0CT:D C06HTHH paBHa By~, TO OHO 
aeB03MO&HO", He ITpoTBBOp61UIT .RCXO,IUW:M flO~O&eHHJIM T80P.HH BepoJJTHOCT61t H 
MOZST 6HT:D DPHHHT KaK ~ODanHDTeHDHOe TOT{H06 yTBep~eaee BM6CTO yTBep
~6HHH KonMOropoBa. Tor~a KBaHTOBHe sanpeTH osHa'tlaDT qeTROe aacnepz
M6HTanbHOe npe~CRaSBHBe: SanpemeHHH6 C06H~H8 H6BOSMOZHH. 

2. 0CTaROBHMC8 Ha BOnpoce 9KCIT6pHM6HT~HOI npoBepKH COOTHOmeHHH 
Me~ Ha~eMHMB T{aCTOTaMH H B6paHTHOCT:DD. 8TO COOTHOW8HH6 rRaCHT, 
T{TO B ~e, ROrAa BM68TCR BCero ~a BOSMO&HHX peaynDTaTa H3M8peHRS, 
~RTyaOHH Ha~aeMOA 1'{8CTOTH ORO~O HaBB8poHTHeAmero SHa1'{6HBH no~&aa 
OIDIOHBaTI.CH 6BHOMHaJn.llllM paonpe;lt9JI9HH9M (2) HJIH (!4) • .!WI <P!IYKTY!ll11lll 
B ~OaKTBBHOM pacn~e 6HXO YCTaHOBH6HO, T{TO C00TB6TCTBJDm86 8RCDB
pHM6HTSHbH06 pacnpe~e~eHHe ~e~CTBHTSHDHO CRe~eT npeneRDHO~ ~opMe 
6HHOMHaH:DHoro pacnpene~eHHR, a HMeHHO, pacrrpe~e~eHHD Uyaccosa /!8/. 
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3Jlec1> J'! XO"Y fiOli'!OPKIIYTI>, qTO Ol!BCBJIJ!Ii8 B /IB/ OllliTH J!Biim:n.M 

~ npOCTOimBM npHMOpOM Toro, qTo B006~e MOEHO H CXO~OT npOBOPJ'!TI>. 

liOJ!lltHO 6YTI> 6HHOMH8JII>IIIiM H pacnpe.neJieHHe, o6oaaaqeaaoe KaK W,.. ( M') 

B nyHKTO 4 pa3JtOJia 2, ECJIH '<HCXO B03MOEHYX p83YJII>TaTOB H3M8p811l1Ji 

6om,me JlBYX, TO MO:EHO IIpoBepgT:& IIOJIHROMH8JIDH08 pacnpe,Il8JI8ffi'l8, HaDPH-
Mep, 

Wa,,Q.( M,, M,_) =M _.:.;_~--'-~--,---, "'- 1 [ W(a,J/''[Wla1)}"<[w{tf,•ii,_J)1113 
,. L· , . .,. (IS) 

W(a,}+ W(aL) + W(ti,+ii,J~f. 

0CHOBHOI pe3yRbT8T 9TOI pa60TH 03H8~88T, ~TO paCCMOTp8HNH8 ODHTH npo

BOPJ'!DT UpaBHJII>HOCTI> OllBCaHHJ'! np&pOJIY KBaHTOBYMH UOCT;yJiaTaMH 1),2),3). 

6, 3aaJIJJqeHHe 

MY noxaaaJIH, qTo KBa.ItpaTH MO~Jiel! BH.Ita II Pc 'I' II'- YIJ.OBJieTBopavr 

e.KCHOMB.THqOcKOM;y 0Up8.Ile.J)OIDII> BOpoHTHOCTOI! (CM, PQSJIOJI 2), HCXOJIJ'! H3 

cne~X KBSHTOBHX IIOCTYJI8TOB: 

I) COCTOJ'!HHJ'! OllBCiiBaJJrCJ'! HOpMHpoBBJIJ!IiMH BOKTOpaMH '/' 

ro ~HeiHoro npocTpaHCTBa; 
2) IIOCT;yJiaT pO~Ri111H '{I UpH H3M8p8HHH; 

HSROTOpo-

3) BOKTOp COCTOJ'!HHJ'! 'P aHCaM6JIJ'! HOB3aHMOJIOJICTByilllli!X @H3H-

qeC.KHX CHCT8M SJ., s.J., ... Jm.1.UI8TCH II.PfiMiiM IIp0.83B8,Il8HHeM BX B8KTOPOB 

COCTOHHHJI l.JIJ., 1./'z., .... 
IlocKOJII>Ky 11 P. <fll'- J'!BJIJ'!8TM Bepol'ITHOCTI>D BBH~ I) ,2) ,3), TO 

cnei1)1am.JIIil! nocT;yJiaT o BepoJ'!THOCTHOll HHTepnpeTai1J!H II P. cplfl J'!BJIJ'!OT

CJ'! H3JIHmHHM npH HaJIH'<HH I),2),3). MoEHo cxaaaTI>, "To I),2),3) .navr 

KOHKpeTayD peaHHSauRD 8KCHOM T80pBH B8pOHTHOCT8ft. 

I. HTrut, MH 38.KJII)q88M, 'tJTO B8poJITHOCTHasi BJIH CT8THCT.H"'J8CRBJI HH

TepnpeTai1)1J'! II P. 'I'll'- J'!BJIJ'!eTM aeo6xOJIHMYM CJie.ncTBHeM I) ,2) ,3). B ae

ROTopoM CMHCH8 HM88T M8CTO H CBO~CTBO ~OCTaTO~HOCTB. B 3TO~ pa6oTe 

MY npH.ItepzHBaJIHCI> OpTO.ItOKCaJII>HOA @opMY KBaYTOBoll MeXBJIHKH. O.naa<o 

KBaHTOBYD TeopHD MOMHO DOCTpoHTD Ha TeopeTZRQ-BSPORTHOCTHOI/OCHOB/e, 

HCllonD3yR llOHHTHe BepQRTHOCTH RaR HCXO~oe (eM.,. HanpHMep, 19,20 ). 
IlpHBJI8KaH PHJt }J.pyrHX UOJIOXOHHA1Ha aTOM nyTH MOEHO npH.ItTH K OnHCaHHD 

COCTORHBR BSRTOpoM rKHDdSpTOBa npOCTpaHCTBS. TaKHM o6p830M H B BTOM 

no~o~e YCTBHSBnHBa8TCR SaBHCHMOCTD Me~ CTSTHCTB~8CRO~ BHTepnpe

TanBe~ H ~HMH UOCTy~aTaMH KBSHTOBOI M8XaHHKH. 

2. BOOMOEHO, 6y.neT UOJI83BOJI RpaTKaY @opMyJIHpOBRa aamero OCBOBHD

ro peayJibTaTa :a :ae~e CJie.IJY100tero ynpo~eaaoro resBca: "I!a.Jnrm:e y :aeme

CTBa O~HOBpeMSHHO BO~HOBHX B KOpnycxy~paHX CBOICTB C H806XO~MOCTDID 

BeneT R BepoHTHOCTHO~ HHTepnpeTanBB EopHa". llon BO~HOBHMB 3~8CD 
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,llOJIJt.IDl UOHHMB.T:&CR TS CBOtiCTBa, KOTOIJi8 Bl:lT8Ka.J)T H3 OID!Ca.HHH COCTOH
HHH WaaaqecKO~ CHCT€MH BO~HOBI:lMa ~HKUHRMH, B ~aCTHOCTH,CBOgCTBa 
THna ,H,l!!flpaKI.J;IDi, T.e. CBOitCTBa paMOUMOCT.H COCTMWI.fJ. KoprrycKyJIJip
HOCTb 03Ha~aeT, qTO 8TO BOnHOBO€ OnHCaHH€ npBMSHKBTCH H€ K HBnpepHB
HOi! cpe,n:e, HO K OTlt€J'IbHHM qacTJillB.M (MBRTpoH, aTOM, MOJI€KyJia H T • .n;.) 
H R HX aHCBM6Jr..aM:. 

3. 3aMe~aBHH ITO ITOBO~ OCHOBHOro peay~TaTa 
A. CBoticTBO c~a!HocrM peayJ:U,TaTa KBaHToBoro HaMepeHHH HaMH 

6WIO Bl:iBB,llBHO C ITOMOIIlbJJ OpTO,llOKOaJrbHOi .HHTeprrpeTa.m!H 'f , corJiaCHO 
KOTopo:f! tJl Oill'ICHBaeT ~ C2CT€MY. AHCBM6Jn, CiiC'l'BM OIIBCHBaBTCJI BBK
TOpoM (IO) ~ oTcroJXa BliBo,lliJJiacJ. 'tacTOTI!llH HHTepnpeTBl1l!H II P. 'f/1': 06a 
8TB BllBOJlft, H€ Morrr, 6HTb II0.1ly116Hbl, eCJIJJ Q'q]lfTa'l'b, no l.f DITHCHBaeT 
aHCaM6Jn, 114•16 ·~"1) paMKax aHCaM6JieBOll BHTepnpeTanJIH tf MOJQIO 
TOJIDKO noKaaaTJ., 'ITO II P. '/'If' ecTJ. aeKoTopasr Mepa (eM. paaJXeJI 3l. 
llOCTY~poBSHH€ CTaTKCT.HqecKOrO TOJIKOBaHHH 8TOI MBPH HBXn8TCH rrpH 
3TOA BBT8pnpeTa!llfH H806XOJXBMHM, 

B. HenpaaHJIDKO 6HJio 6H JXYMaTJ., uo nocTyJiaT peJXYKilHB 2), BBOJXH
ma~ TIOHHTHB anyqaAfiOCTR, ~aKTzqecRH 3KBHB8n8HT8H UOCTY~aTy CT8TICTH
'18CKOII HHT8pOpeTanJ!B. BeJXD H8 CO BCHKOJI CJiy'lallaOCTDD CBJ<SaHa BBpoHT
HOCTl> (npBMep: CJiy'laiiHOCTl> 8aBT~Hero JXO~). CTaTHCTH'l8CKasr HHTep
Dp8TaaBH Yf CJIBJXYBT HS BC8X Tpex ilOCTYJiaTOB 1),2),3). 

4. BHBOJX CTaTHCTH'18CROll BHT8pOpeTa!llfH 1/' B3 ){pyri!X KBaHTOBHX 
llOCT,f~BTOB MOZHO paccMaTPHBSTD R8R BRHan B OCJmBCTBHBHBB TaRO! BSB
RO! Sa.ztatm TBOp.Hil, KaK OIII'C$illl6 HadJllulaeMHX iPalt'l'OB C ITOMOBI.DJ) HaJIMBRD
mero uCJia npe,nn:ocHJiox. Cehac Mt.l nepBVCJliiM .IUJYI'ZB CJIB.IlC'l'BU aamero 
HCCJIB,JlOBa.Hl!JI, KO'l'OpYe l1Jd81l'l' yxe O'l'HOIDBUB BB K BfiYTPBHHBMY CTpoBHR 
'l'BOpHB (ee a.KCJIIOMB.THRB), HO 1t CB.fl'Sil 'l'BOpJli.If C 3!tCIT8PHMBHTOM. 

Ham peayJIDTaT 03Ha'ta8T, '!TO C ITOCTyJiaTaMB 1),2),3) COBM8CTHMa 
TOJIDRo CJISJIYD!las< cTaTacTnecRaH BHTepnpeTBl1l!H Y' : II P.. tf 1/2 

ecTJ. 
OTHOCBTeJil>HllH '!aCTOTa H3M8pellJIII B aHCaM6Jie B C00TB8TCTBBHHO ('/'I /P{<f) 
8CT1> cpeJXHB8 no aacaM6JID, KaJ< KB, lljlilM8p BHOII HHTepnpBTanJIB ,yltllli8M 
aa npeJXJio&eHBe TOJIKOBaTD ( '/' I £71 <I'~ KaR cpeJXHee no Ha6opy nocJIUoBa
TeJIDHHX BO Bp8M8HH H3M8p8!1HA /2I,22/, ITOCKOJIDBY B CBJiy 1),2),3) 
BHpaJteHJie (l/'101'1'} o6JiaaT8JIDHO HMeeT CJIHCJI cpeJXaero no asrcaM6JID, 
TO HBTepnpeTanJIH / 21 •22/ COBM8CTBMa c DOCTyHaTBMB 1),2),3) TOJIDKO B 
TOM cnyqae, BnHH CPBAHBe qo BpBMBRZ COBnanBBT CO CPB.IlHIM no aHCSM6-
JID (SaMBTBM, '!TO B 121 •22/ 06c~aBTCH KaK pea TOT CJIY'I8.ll, KOrJXa 
COBDaJXSHHH HST). 

B pa3JXSJIS 5 dHJIO IIOJX'!Bp!!ily'rO, 'ITO CJIB.IXCTBBBM CTaTBCTB'IBCHOI BH
TepnpSTanJIB 1/' (T,8, DOCTyJiaTOB !),2),3) B KOHB'IHOM C'l8T8) aRDH8TCH 
BnOJIHe oiipeJXe~eaaoe pacnpeJXeJiaHGe ~RTYau&ll sa~aeMYX qacTOT 



oRono cpe~aea qacTors. C noMO~D aroro .pacn~~e~eHHH ~o noaaaaao, 
liTO OOdSTH8, BM8Dil88 fiYJIOBYJ) BepoJI"l'HOOT:&, CJIO.JJYOT CU'l'8T:& HOBOSMO&

mlM, XOTH OdtllBM npaB.BJIOM JIBJUIOTCJI .JimnJ, npa6.n:.BSHT8JILH08 COBU8Jt81U18 

Ha~88MHX OTHOCHTanDBHX ~8CTOT C BOpoaTHOC~m. ll09'l'OMY B8~8BB8 

reoperxqecKH cTporo sanpemeHHHX nponeccoB o6Hsar~HO osaaqaeT, qTO 

HBBBpaH BSPBBHT TBOpU, ;llaDIUIII sanpeT. 
EwiJI Dpa;llJIOI<BH>I 9KCDBpBM8HTil, 60JIBB DOJIHO DpDBePJIIIIli!B npe,ltCJCa

S!lBaBM!lB KBaBTOBOII TeopHell ~TY~B ~BMilX ~acTOT, ~BM 9TO 6llJIO 

CJIBJiaHO JIO CHX Dop. 

Jlpeaomy 6JraroJ1apuocTh A.B.rosopgosy, A.A. Tmumay, B.JI.Jlll6ollllley ,· 
E.JI.~eliH6epry B oco6eHHo M.H.Jlo;llrope~oMY sa o6c~eHBe H KPBTBRY 
nepsoua~aJ!hHoro sapHanTa aacTo~ell pa6oT!l. 
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