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B aacToRmee speMR ensa na ae enaacTseaaol!: Teopael!: , noasonRJOwel!: pacc'IBTbiSSTh 

MHOmeCTS9HHOe OOp830SSHHe 'ISCTHil UpH 4HHHrHnRUHOHHblX rrponeCCSX, HSUR9TCH CTSTHCTB

'19CKSH TeOpHH <f>epMH, npa STOM, KSK ObinO UOKS38HO MHOrHMH SSTOpaMH (eM,, HanpK

/1-4/ 
Mep, paooTbi , rne npaseneaa nonpooaaH 6a6naorpa.pa,.), cornacae c sKcn e paMeHTOM 

llOCTHraeTC SI UH!Uh S TOM cny'!ae, eCnH Y'IBTbiSaiOTCSI pe3 0HaHCHble S3aHMOilei!:CTSHH 1T -Me-

30HOS, 0nHaKO 'IBCUO S03MOmHblX KaHanos aHHBrHURUBB S S TOM cnyqae OKa3hlsaeTCR aa-

CTOnbKO OOUbWHM, 'ITO Sbl'IBCUeHBR CTaHOSRTCH 3aTpyllHHTeflhHblMH name rrpH HCUOnh30Sa-

HHH sneKTpOHHD-C'IeTHblX MaWHH, 

0Ka3biBaeTcs, 'ITO pacqeTbi Momao aaa'!HTenhHO yrrpOCTHTh, ecna upenuonomaTh yaa-

TapayJO CHMMeTpHJO saaaMonei!:cTsyJOmax "!aCTHn. Bb!pameaae .QnR CTaTHCTH'IeCKoro seca 

KaHana, B KOTOpOM pomnaeTCH n '!aCTHU, oyneT HMeTb SHil 

w 
n (E

0
;p,q)=V (E

0
)M (E 0 )~U (p,q) , 

n n Gn n 

r.Qe v n • M n H s n - COOTBeTCTSeHHO, npocTpaHCTSeHHbll!:, saepreTH'IeCKHi!: H CUHHOSbli!: 

sec a, a G n - MaomaTeUh, y'IHTbiSaJOmal!: TomnecTseaaoCTb pomnaJO!llHXCH '!aCTHU, see STH 

/1-4/ 
MHomaTena HMeiOT s TO'IHOCTH TOT me san, "'TO H s OObi"!Hoi!: Teopaa <t>epMH ( E 

0 

SHeprHR CTanKHSa!OWHXCH '!aCTHU). MHomaTenh un ( p. q)- •yaaTap ab!l!: sec· npe.QCTasngeT 

COOOi!: 'IHCUO p83UH'IHblX S03MOmHOCTei!: UOUY'IHTb 0Upell9U9HH09 SU • -rrpellCTasneHBe ( p, q ), 

B3>m rrpHMoe rrpoaaseneaae scex caarneTHbiX n 1 , o KTeTHb!X B .QeKynneTHbiX n 
10 

•qaCTHU' KOH9'1HOrO COCTORHHR. nng Kam.QOrO !18pUH8UbHOrO KaHana peaKUHH sec U fi( p , q) 

/5/ 
Momao sbi'IBCUHTh, npaMeHRR !I>OPMYUbi paooTbi K nocnenosaTenbHOMY yMaomeaaJO npe.Q-

CTasneaall 

[3.oJG~0 C3.ol,.G-!.!_.1l&> .... ; Q0, 1l .. ~G· ·· ·G<o.o2_. 
n,o n a n, 

nony'ieHH bl e TSKH M o6pa30M 31!8'teHH!I llfl!l cny<ta!l 8 HHHI'!WRUHH oapHOHOS \ T. e . llfl!l N + N • 

N + y N : Y n Y ~ Y npune,r::elibl B Taonuua 1. nonuL;ii CTaTllCTll'i9ClUlll BGC p eaK-

llHH nony'laeM CYMMHpOBaHHeM BeCOS BCeX .QOrryCTHMb!X COCTOHHHi!: ( p, q ) , qepea KOTOpble 

Hll9T peaKUHR 

3 



W (E)= ~ k
1

2 )(I,I
3

,Y)W (E ; p ,q), 
0 (p,q) p , q n 0 

rne k( p,q)(l, l 3. y) KOaljMjlHUB8HT Knel5rua-fopnoHa ll11H HCKOMOrO COCTOHHBH (I,! 
3 

, Y ) 

B COOTB8 T C TBY10 1lJ8M npenCTaane HHH ( p, q) • nnH npaKTH'I8CKH HaHISonee Ba>KHbiX cnyqaea 

PP a n p - aaaaran>~naA a aa"'!eHHB KaanpaToB a Ta x KoaljMjlanaeHTOB yKaaaabl a Ta6nane II. 

CTaTHCTH'18CKHe aeca Kaaanoa, B KOTOpb!X po>KnaJOTCH "'!aCTHUbl 0 npaHanne>KaiUHe K OllHOMY 

H TO M Y lKe SU 3 - My1!bTHn1!eTy, pa3nH'IaJOTCH B 3TOM c n y qae nH1lJb KBanpaTaMH COOTBeT-

CTByJOmax Koa<j>cpanu eHTOB Kne6ma-ropnoaa. 

KaK a a o6menpHH51Toll Monena , "'IT06bJ nony'IBTb npaaunhHYJO aepoHTBOCTb o6paaoaa

HH51 n a p K -Meaoaoa, a Bblpa>Keaae nnH cTaTB C TH"'!eCKoro a eca Kaaanoa c K -Me30HHbJ

MH napaMH cnenyeT aaecTa MHOlKHTe nb ).. m , rne 111 - qacno po>KnaJOIUHXCH n a p K -Me -

30HOB, a a e nH"'!HHa nOCTOHHHOfi A non6HpaeTCH H 3 CpaaaeBHB C 3KCnepH M 8HTOM /
3 /. C 

TO'-!KH 3 p e HH51 SUo - CHMM8TpHH 3 T O MOlKHO paCCMaTpHBaTb KaK BB81l8HH8 H8K08f'O aapyme-

HH51 CHMM e TpHH, npHB01lHIU8f'O K pacwenneHHJO aljMjleKTHBHOll nOCT051HHOll CBH3H. 

B Ta6naue III cpaBHHBaJOTC51 TeopeTH"'!8CKHe H 3KCnepRM8HTa1!bHble naHHbl8 AITH 

cnyqa >J aHHHf'IW51UHH OCTaHOBHBil1HXCH aHTHnpOTOHOB B BOllOPOlle. npa Bbl'IHC1! 8 HHHX Y"'IHTb!Ba-

1!HCb CIIHPneT </> -Me30H , nCeBJlOCKan>!pHb!l! H B8KTOpHblll OKT8Tbl M830HOB. nnH BepOHTHQ-

CTeil pa3nH'-!HblX THnOB pacnana M830HOB T) 0 p W H </> HCn01!b3 0Ba nHCb H3B8CTHbl8 

3 KCnepHM8HTa1!bHbl8 3 Ha"'I8HH51. 

VIa Ta6naubJ BllllHO, "'IT O pac'leTHbJe aena"'!HHbl 6na3KH K aKcnepaMeHTanbHbiM, aaMeT-

HOe paCXOlKJl8HH8 Ha6nJOnaeTCH 1111Wb Jl1!H KaHanOB C He601lbWHM 'lHC nOM pO>K)laJOIUHXCH "'laC-

TIIU, o c o6e aao nnH nayxqacTH'-!HbiX Kananoa, rne a pHJle cny-qaea aoo6me Tpynao roaopHTb 

0 KaKOM-nH60 cornaCHH 3KCll8pHM8 HTa H TeOpHH . nnH paC"'!eTa TaKHX KaHa1lOB Tpe6yeTCH 

KaKOH-TO f5onee neTa1lbHbJll nOllXOA, H 3 TOT BOllpOC noKa OCTaBTCH OTKpb!Tb!M. 0TM8THM, 

'ITO B Cp e nHHe B811H"'IHHbl BKnan KaHa1!0B C ae601lb1lJHM 'IHC1!0M H8B81!HK. 

n puaeneHHble B T a6nuue III OTHOCHTenbHbl8 aepOHTHOC TH Bbl"'!HC1leHbl npH 3Ha'leHHH 

nOCTOHHHOH >. =0,034, onpeneneaHOM aa ycnoauH, 'lT06bl nonaaH aepoHTBOCTb acex Kaaa-

noa c K - MeaoaaMH cornacoaanacb c ee aKcnepaMeHTanhHhlM aaaqeaueM wk ~ 4,6%. 3To 

3Ha'IeHH8 A B H8CK01!bKO pa3 M8Hbll1e, '18M COOTB8TCTBYJOil1aH a<\><\>eKTHBHa H nOCTOHHHaH 

B B hlpa l::e HHI1 nnn C T 8TH C THI.f eCKOr O eeca, He yqHT biB8lOIUe M YHUTllpnor1 CHMMeTpRH / S / 

8enH411Ha noCTOHHHOfi A OKa3blBB8 TCH TaK>Ke H8CK01lbKO M8Hbll18 0 "'18M 3Ha'I8HB8 ee, 

+ 17 I 
onpeneneHHoe aa cpaaaenan c onbtTaMII no rr p -aaai!MoneflcTBIIHM • BoaMoll<Ho , 3 TO 

o6yc1!0B1! 8 HO Te M, 'ITO llOCTOHHHaH ).. B cnyqae aHHHPI!nHUHH H B cnyqae rrN -a3aHMO-

nellcTBUll IIM88T pa31!ll"'l'iblll <\>H3H48CKHfl CML!C1!: B nepBOM C 11Y 4 B8 OHa x apaKT8pH -

ayeT po>KneHI!e nap K K , ao aTopoM cnyqae - o6paaoaaaae nap YK BnpoqeM, y'IHTbi-

Ba H HII3KY IC> TO'-!H OCTb naHH b!X ITO !7 ± p - B38 11MOil8llCTBIIHM 0 3TOMY pa31!H'IHJO enaa 1!H cne-

nyeT np11naeaTb cellqac cepbe3HOe aaaqeaae. 

8 T a6n11ue IV npl!aeneHhJ p eay nbTaTbl nn11 o p - aHHnran <tUIIII , nony'-! e HHbJe a paM-

/8/ / 9/ 
KaX M01l81111 KBapKOB , llillpOKO 06Cy>KnaeMOH B HBCTO>!Uiee Bp8M51 B 1!HTe paType , a 

4 

l 

TBK >Ke COOTBeTCTBYIDIUHe 3 KI 

mea MO.llenH. K.aK BHLlBO, no 

TOM. 

B aaKnJOqeaee aeTopa> 
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1. V.S. Barashenkov, F 
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a. V.S. Barashenkov, V.l 
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(Eo;p,q), 

<OMOrO COCTOSIHHSI (1,1
3

, Y) 

K HaHoonee B8}!{HbiX cnyqaes 

IeHTOB yKaaaabl s TaonHue 11. 

bl, UpHHBJlne >KBIUHe K OJlHOMy 

! nHllib KB8Jlp8T8MH COOTBeT-

>HYIO B9pOSITHOCTb 00p830B8-

·ca KaRanos c K -MeaoHRbi-

) pO}!{JlsiOIUI!xcH nap K -Me

IRS! C 3KCU9pHM9RTOM/S/• C 

. K sseaeHHe HeKoero Hapy me-

TO!IHHOI\ CB!I3H, 

~pHM9HT8nbHb19 ll8HHbl9 JlnH 

' npll Bbl'lHCneHIISIX Y'liiTbiB8-

!Tb! M930HOB, JlnH BepOSITHo-

ucnonbaosanHCb HaaecTHbie 

I 'IHCnOM p0}!{Jl8101UHXCSI 'l8C-

es soo6me Tpyauo rosopHTb 

~ T8KHX K8H8nOB Tpe6yeTCSI 

.eTCH OTKpb!TbiM, 0TM9THM, 

' HesenuK. 

~H Bbi'IHCneHbl npH 3H8'i9HHH 

I8SI BepORTHOCTb BCeX K8H8-

3H8'i9HH9M 

9SI 3~¢eKTIIBH8!1 UOCTO!IHH8SI 

. / 3 / 
UTDpiiOU CHMMeTpHH 

MeHbwe, qeM aaaqeaae ee, 

TBHHM
171

• Bo3MOll< Ro, 3TO 

n B cnyqae rrN -B38HMO-

cnyqae oHa xapaKTepu-

9p YK BnpoqeM, y'<HTbi-

y pa3nH'lHIO eaaa nH cne-

-tnHUnu, nony T.J: eH Hbie a paM

/9/ 
•peMH s nHTepaType , a 

T8K}!{9 COOTB9TCTBYIOIIlH9 3KCU9pHM9BT8nbRbl9 peaynhT8Tbl H peaynbT8Tbl, nony'leHRbl9 B H8-

meJ! MOJlenH, 1\aK BHJlBO, nOny'19RBbl9 BBMH pe3yllbT8Tb! nyqme COrnaCyiOTCH C 3KCnepBM9H-

TOM. 

B aaKniO'IeHHe asTopaM npBHTBO BbipB3HTb rnyoo!<yiO 6naroaapHOCTb Jl,l1. EnoxHHuesy 

H E.B. CTpyMHHCKOMY aa HRTepecHoe oocy>KaeBHe H ueHHbie 3aMe'IBRHR. 
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Ta6JI11Ua I. Ta6JIHua III. 

YHIITapH!ila Bee V., ( P , 'Y ). Pacn 

.!!!!lli\ 

~ V .. (o,o) 1f.,l\0) 'lf.(o. ~) 1f .. (1 . ~) 1f .. (2,2) 
8 

2 I I 2 I 

.3 2 4 8 6 

4 8 20 32 33 

5 32 IOO I45 !80 

6 I45 525 702 999 

7 702 2856 3598 5570 

8 3598 I5834 I9I80 32284 

9 I9!80 90390 1059!0 173766 

10 1059!0 5II179 585546 !088220 

TaC5JIJIUa II. 

3HaqeHIIR K03~eHTa ~ ~P. q,) ( J, J'!, Y) 

npe,llcTaBJieHI!e 
(0, 0) (1,I) I 

( p ' ~) 
(I ,I )2 (3,0) (0,3) (2,2) 

k~4,(1•i; ltf-O) - 3/IO I/6 I/6 I/6 I/5 
pp 

k~P.t)(J~1~~Y· O) I/4 I/IO I/2 - - 3/20 

np t~P,t/'J :J;\'-(~ - 3/IO I/6 I/6 I/6 I/5 

--- · - -

1 , J~ , '{ - 3HaqeHIIR fiO JIHOrO 1!30TOITHqecKOrO CITI!Ha , ero TpeTbefa 

npoeKUI! II 11 rHnepaapR.lla 

----- --



1f .. (2,2) 

I 

6 

33 

180 

999 

5570 

32284 

173766 

1088220 

(0,3) 

I/6 

-

I/6 

(2,2) 

1/5 

3/20 

I/5 

m , era TpeT~>ell 

Ta6JIH11a III. 

Pacnpe~eneHHe no nyqau H BepoRTHOCTl> HeKOTop~x 

KSHSXOB pp -SHHHrHXIIU!!II B nOKOe {B npogeHTSX) 

TeopHR SKcnepHueHT /G/ 

0 .nyqell ll) 3,9 3,2 ± 0,5 
2 .nyqa •) 50,4 42,6 ± I,I 
4 .nyqa !E) 40,1 45,8 ± I,O 

6 Jiyt~ell •) _I,O 3,8 ± 0,2 
-n 4,7 4,65 ± 0,15 

x· Jt· 1,25 0,32 ± 0,03 
I<:K- O,II O,II :!: 0,01 

'R"f 2,1 1,4 :!: 0,2 

7, Po 3,2 0,22 :!: 0,17 

wpo 8,2 0,7 :!: 0,3 

li'"Jt-Jt0 6,7 7,8 '0,9 
"IC+JC-_p• 2,4 5,8 :!: 0,3 
1t'lt-Ul 3,0 3,8 :!: 0,4 

R·1t- ~ 2,5 1,2 :!: 0,3 

1\."')P 1CIC- 5,0 5,8 :!: 0,3 
"JC•JC•n:•x-rc- 16,6 18,7 :!: 0,9 

31t+ "3"J"C" JtO <1 1,6 :!: 0,3 

!!) Eea y'leTa nap K -uesoHoB. 



Ta~Qa 11 . 

KBapKH(%) 

SacnepiiKeHT 

(~ ) 

YHnapao -
CHIIIIBTpHqRaH 
CTSTHCTBqe -

CKSH IIO~enb 
- t"l , - --

PacnpeAeneHHH no q11cny sapnzeHH~X qacTHQ, B~qHcneHH~e B 

KOAenH KBBpKOB / 9/, B YHHTSpHO-CHKKBTpHqHO~ CTBTHCTHqeCKO~ 
KOABnH H HB~B~ABBK~e 3KCRepHKBHTBnbR~e SHaqeHHH / 6/. 

I 2 3 4 5 6 7 

0 rc•x- rc•JC · x:.· R•JC-x• 2n:·2.x- 2R•2l(:Jt 2n:•2x:~· 
nyqelt 

12,9 0,0 7,4 22,3 25,6 28 ,5 3,1 

3,2±0,5 o,5±o,r 7,3±0,9 34,8±!,2 5,8±o,3 18,7±0,9 21,3±1,1 

3,9 1,25 6,7 42,4 5,0 16,8 18 ,3 

- -- - - - -- - ------I -- - - -- -------

8 

8 

6 
nyqell 

0,1 

3,8:1:0,2 

I 

--~ 


