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npo5neMa nncKpnMnaanRR pa5oqnx rnnoTes npno5peTaeT BGCbMa Bamaoe npaK

Tnqecxoe snaqenne B sanaqax onpeneneanH aMnnHTYAhl nyKnon-nyxnonnoro paccennnH 

Bbllll9 nopora M930H005pa30BSBHH, fiMeRHO npn STHX aneprHHX R9J:IQCT8TOK 9KCnepH

MeHT8llbROI'O MaTepnana oohlqno npnBOAHT K ToMy, qTo pesyn_bTsTbi ljlasoBoro anannsa 

OK83biB8IOTCll HeOAH03B8qffbiMH, nalKe npn ABYX R8H0011ee XOpOIIIO H3yqeHHbiX aneprHllX 
1 

400 n 630 MaB1cymeCTByeT no Kpai!:neil: Mepe no ltBa na5opa ¢asoBbiX cnBnroB npn-
2 . /1/ . 

Mepno paBHoBepoHTRhlX no X -KpHTepnro • Bbx5op nan5onee BepoHTnoil rnnoTe3hl 

(nnn rnnoTes) c noMOIIlbiO noCTaToqno cTpororo KpnTepnH noaBonnT B aTOM cny~ae 

npaBHnbHO cmrannpoBaTb AaJibRel!:mne axcnepnMeRThl n TeM caMhlM qaCTnqno nsoaBHT 

OT qpe3BhlqaJmo CIIOlKRbiX Jr AOpOI'HX Oflb!TOB, 

no cnxnop B sanaqax TAKoro Tnna oneRKa noCToBepnocTn paooqefi rnnoTe3hl 

B OOIIbiiiHRCTBe paoo'l' npOH3BOAHn8Cb no X 2 -Kpi!Tepnro,YlKe H9CKOIIbKO neT TOMY na-
/2/ 

san, oanaKO, B pa5oTe · o5pamanocb BHIIManne Ha To, ~o B noaooHbiX · cnyqa.11x 

X 
2 

· -KpnTe.pnil: aaeT cnHIIIKOM cna5yro onenKy; B CBH311 c aTnM npn cpaBnennn ABYX 

rnnoTe3 co snaqenn.HMII X 9 
., M 1 n M

2
, cooTBeTCTBenn~,obmo .npeanolKeno a· xa-

qecTBe oneliKH aepo~THoCTH omn5oqno OTopoCIITb ranoTeay 2 npn M
1 

.< M
2 

cqn

TaTb BepoHTROCTb Toro, qTo npn noaTopenan aKcnepnMenTa 5yneT Bhlnonneno~cno-
/3/ 

ane: M 2 ~· M 1.nosanee ~ pa5oTe · nyTeM MonenapoBaHIIll noa'l'opennH .aitcnepnMeHTa 

c noMombro MeToaa MonTe~Kapno ohlna onenena aTa aepOHTROCTb n~a nayx pemennn 

a ¢asoaoM anannse npn aHeprnn 210 Maa. B pesynbTaTe 5Mno no~taaano, ~To onno 
. . 

ns peme.Rnl!: Mc;>lKeT DhlTb o1-5pollle.Ro ·c Bep~HTnon omn5~tol!: MeRbme oanoro nponenTa. 

nocneayroni}le 9KCHepnMeiiTbi flO]:ITBepJ:lHIIH 9TOT pe3yllbTST, 
. . ~/ . . 

B llSIIbRel!:meM B . paooTe ObiiiO o5pameno BIIHMSHHe na T01 ~0 npn BbiOOpe . 

nan5onee aoCToaepnon rnnoTe3hl RYlKHO paccMa'l'pl!faaTb inmrh cuTyanna, cxottHbte 
I 

c peannsoaaameficH B aKcnepnMeHTe, n onennaaTh BepoHTHOCT~ Toro, qTo 5onbmee 

3 
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sHll'le!Uie .X 2 cooTBeTcT:eyeT :eepHoil rmxoTese. HecoMHeHHo. To, 'ITO Jill aTol!: oc-

6 

- '6 - ' ... . 6 . /21 
ao:ee MOJKeT biTb Jillunea onee cnnbJiblll KpnTepnn, '!eM npennoJKeJIJihlil :e pa oTe · • 

. /4/ 
CnenyeT 3liMeTHTb

1 
oJlJiliKO, 'ITO :eblpliJKe!Uie, nonyqeanoe :e pll6oTe. , JliiH :eepo-

HTHOCTH OT6poCHTb :eepnyro rn'noTe3y 2· 

p ~ 
( 1) 

L 1 /L 2 +1 

rAe L 1 n L 2 
MliKCHMliiibHble sRll'leRHR ~yaKnnn npll:enonono6nn nnn nep:eol!: 

n :eTopoil rnnoTe3bl
1 

cooT:eeTCT:eeaao, MoJKeT AliTb B cny'llle rnnoTes, conepJKamnx 

nonroaneMbie nllpliMeTpbi, SliHHJKeRRYIO oneHKY· 3To nerKo. noKliSliTb- aa no:eonbHO 

npocTbiX' npnMepllx. 
Bonpoc 0 JlHCKpRMHHliURH JlBYX KOBKYPHPYIOWHX rnnoTe3 PliCCMliTPHBliiiCSI TliKJKe 

n :e pll6oTe , OAJ!liKO yno:eneT:eopnTenbRbiX pesynbTliTOB npnMeRnTenbHO K saAll'lliM /5/ 

aamero THRll nony'leRo ne 6bmo. B AliHnon pa6oTe Mbi npeAnllrlleM aeKoTopoe peme

nne aTol\ npo6neMbi n npliKTn'leCKR npnMeasreM ero nnn .nncKpnMHHlli:tnn pemeanft 

:e ~aso:eoM'aallnnse Jill aaeprnn 630 N\a:e. 

C~opMynnpyeM aanli'!Y· 
nsMepeRRbiX saa'leHnn F 1 t. a 1 

( omn6Kn pac-
TiyCTb Mbi nMeeM n 

npeneneHhi no aopMlll!bHOMY sliKORY n nesa:encRMhi). Cornacno n:eyM nMeromnMCR 

rnnoTe3liM, aKcnepnMea-ral!bHbie sna'Iennn, :eosMolKRO 1 onHCbiBliiOTCH onnoil ns n:eyx 

~ynKnnil oT nenoro llpryMeRTll j ( j =.1 , 2 , ... , n), 
:eoo6me ro:eopn, conepJKa-

mnx aens:eeCTHbie nllpliMeTpbi a k 
I ( . ·; 

21 al , ... ,a ) X m2 • II Ill (al , ... ,aml) 

Tpe6yeTcn oneanTb :eeponTJIOCTb Taro, 'ITO npn oT6pacbiBliHRn :eTopofl -rnnoTe3bi 

6yneT oT6pomeHll :eepallst rnnoTe3ll. 

B nanhHeiimeM :ece paccMoTpenne 6yneT npo:eonnTbC!l :e 
n -MepHOM eBKniUIO-

:eoM npocTpliHCTBe En 
, cKannpnoe npons:eenenne onpeneneao KliK 

n 
__ 1_, 

(t 1 't2 ) .. I. rljr21wl WI (2) 
:npn (12 

I~ 1 I 

Hll caMoM nene B ~llso:eoM liHllnnse npnxonnTcst :ebx6npl1Tb ae MeJKAY Pli3--~-xr 
RbiMll ~PynKnliSIMH I , a MelKJlY pli3RbiMH o6nacTRMH ItllpliMeTpo:e onnoil 

¢ynKnnn. 0JlHliKO aTa 3l1Jlll'lll c:eonnTCR K pliCCMliTPHBlleMoli:. 

4 

J 
1 

Ha6op axcnepnMeHTllnbBbiX D .. 
F 

.. 
·,f 1 (a. 1 , .... ,a,.. )· 

. I 

TipnMeanroTcn cne.nyror 

Benn'lHBbl, oTM&'I&HHbre 

MOWbiO.OllTHMH3HpOB8HHbiX . ) 

nonroHxe rHnoTe3 no.n F 1 . 

3Hli'IOK ·•9 8 BHH3Y ~ 

BeTCTB~eT 9KCnepHM9HT81Ib 

Bb!OOplte H3 reaepSJibROA c 

ropH3011TliiibHliR qepTa 

ItO renepanbBOA COBOKyllBOC 
2 • 

u (x) - nncnepcnn 

Jtax. BbipalKeHne Tuna 

A~ B. DnH x.paTxc 

llnH pemeanR aameA ~ 

onHoA runoTe3bi c axcnepE 

Mbl MOJK9M llOCTpOBTb R9KC 

npenene&ne :eeponTHOCTB p 

nolKeRBH, uo :eepaa rnno· ... 
F 

8
, Mano»eponTHO B KHT' .. 

P T (T), TO rBllOT93ll f 2 

y.aa'leB BbiCSop T , oneiD 

B xaqecT:ee TaJtoro ~ 

rnnoTes A ~-M; ~ M ;x[s, 
CSnH. 

Ey.aeM pemaTb sana 

x/ B o6meM cnyqae MeT' 

xx/ Pacnpeuene&ne p l!i ,{ 
TonoM MosTe-Kapno, 
:eaTb se TOnbKO F 
TO'IHOrO pemeHHR '( 
Ounaxo xoppexTnocT~ 



rnnoTeae. HecoMaeaao To, 'ITO sa aTofi oc-
, /2/ 

pa6oTe · • 

, nnsr aepo-

2 

(1) 

L 1 /L 2 +1 .,i' 

aaaqeaan ~yaKnnn npaBnonono6nn nnn nepaon 

MolKeT naT& a cnyqae rnnoTea, coneplKamnx 

oneaxy. 3To nerKo.noxaaaT& sa AOBOII&HO 

rHIIOT93 paccMaTPHBaiiCH T8KlK9 

l,.nnnnTAnhllblX peayn&TaTOB IIpHM9HHT91IbllO K 38A8'18M 

pa6oTe Mbi npennaraeM aep;oTopoe pewe

npaMessreM ero nnsr nncxpnMnaannn peweann 

Fl t. ul ( own6Kn pae-

a aeaaancBMbi). Cornacao nayM nMeromnMcSI 

3H8'19HBH
1

B03MOlliH0
1
0IIBCb!B8IOTCH OJlBOfi ll3 JlBYX 

. i { j ... 1 , 2 , ..•• n ) • aooome roaopn, conepJKa-

H 
.r ( I 

2
1 at , ..• ,a ) X m2 • 

'ITO npn OT6p8CbiBaBllH BTOpoA :t'llROTe3b1 

oyAeT IIpOBOAHTbCH B n -MepaoM eBKnllllO-

nponaaeneHne onpeneneao KaK 

npn 
1 

w .. --· 
I at (2) 

aaannae npnxonnTcll BbionpaT& ae Me:lKJlY paa
a MBlKAY pa3HbiMB o6nacTsrMn napaMeTpOB onaoii 

38Jl8'la CBOABTCH K paccMaTpnBaeMoii. 

4 

Ha6op axcnepHM9HTanbHblX A8HBblX H rHIIOT93bi MOlKHO . paCCM8TpHB8Tb X8R B9ltTOpb1 .. .. . 1 . . 
F ·, I I ( a.

1 
, ••••• am ) - H 2 {a 1 , •••• , am ) B aTOM npocTpaBCTBeo 

· . t . II 

TipuMeasnoTcH cnenyromne o6oaaaqeaasr . .. 
BenB'IHBb1

1
-oTMe'leHHbi9 mTpuxoM (aanpHMep,.-f;, A' .M~ ) , nonyqesbl c no-

MOlllbiO onTBMB3BpOB8HHblX napaMeTpOB ak , 
T.e. napaMeTpoa , nonyqeHHbiX npn 

nonroaxe ranoTea non F 1 . • 

3aaqox a • aanay ( aanpuMep, A ' , i 2• ·• a • a 
03H8'188T1 qTO B8nB'IRB8 COOT

-o 

BeTCTB~eT 91tCII9pBM9HT8nloHblM 3H8'19HB51M ·. F I J T,e, li' a. , 8 ae a5CTp81tTBOft 

Bbt!SopB:e na rea~pan&aoft coaoxynsocTn. 

ropilaosTan&aan qepTa aaepxy ( aanpaMep, 8 , F 1 
) oaaaqaeT ycpenaesae 

no reaepan&aon coaoxynaocTB acex aoaMolKHblX peanaaannA axcnepaMeHTa. 

2 . 2 U {x) - AHCII8pCBll
1 

a u {x, y ) - KOBapBaBHll B9IIH'IBH, CTOHlllHX B CK06-

P(A:::,·B) IIOBHM89TCH.ltalt aepoHTHOCTb Toro, 'ITO 
~ ~ 
f (a 

1
·, ••• ,am) «SyneM- nacaTb f (a) • 

xaX:. Bb!paJKesne Tnna 

A ~ B .QnK Kp&TXOCTH BMOCTO 

.Qrul pewesaH aaweft aaaa'IB MOlKHO npaMaRHTb upaeM, aaanorH'IHblft cpaaaeaaro 

oaaoft ranoTe3bl c axcnepaMeBTSIIbBbiMH naHHb!MH no X 
11 

-KpHTepnro. A HMaaao: 

Mbl MOlK8M nocTpoHT& aexoTopbiA cflyaxnaoaan T { F , l 1 {a), G {a)) B onesBTb pac

" npeaenesae aepoHTHOCTH pT(T) (T - cflyaxnaH cnyqaAaoro aexTopa F ) a npeano-

nolKeBHH, qTO aepsa rBIIOT93& 1 !J {a) . Ji ecnH asaqeBJia T, COOTB9TCTBYIOlll99 ... 
F , M&noaepoHTRO a 

8 

HBTerpan&HoM CMb!Cn:e no cpaaaeaaro c nonyCTBMb1)4 eornaeao .. f 
2 

{a) ManoaepoHTHa. B aaaacBMOCTH oT Toro, aacxon&xo. P T {T), TO ranoTeaa 

yaa'leH Bb16op T, oneBKa 6yneT·6onee nnn MaBee cnn&aon. 

B xaqecTBe TaKOro cflyBKnBoHana ecTeCTB9HHO B3HTb pa3HOCTb 3Ba~eanft X
2 

runoT9a A ~ • M ; ~ M; x{ 3To cooTaeTCTByeT nyxy npaanana MaxcnMyMa npaanonono-

6us. u/ 
6yneM pewaT& aana'ly a naa aTana 

x/ B o6meM cnyqae MeTo>ta MllKCHMyMa npaBnonoao6Hil A' .. 2 tfn L '1 ·- fnL~ ) • 

xx/ PacnpeaeneHHe p A' ,{A 1 MOJKHO IIbiTaT&CSI nony'IHTb npHMo, aanpHMep, Me
TOAOM MoaTe-Kapno, onaaKo npa aTOM, aoo5me ronopn, npaneTCH paab!rpb!
aaTb He TOnbKO r OTHOCHTeiibHO MOAena TO'IHOrO pemeHHH1 HO B MOA91Ib 
TO'IHOrO peweHHH (' 2 OTHOCHT91IbHO 12a B COOTBOTCTDHH C ero own6xaMB, 

Oaaaxo xoppeKTHOCTb Talton npoueaypbl aano eme aoxaaaTb. 
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Caaqana nonyqnM onenxy Bepo.IITHOCTH omn6xn nepaoro poAa An.II cnyqag rnnoTe3, 
. • . " -·,:: ' :•" ' "" .. .. . :x/" " .. . ' ' . 

ne conepmamnx nenaaecTHhiX napaMeTpoB. f i n I 2 , 3aTeM ncnon&syeM ·pesym,-:-

TaT Ann.'pemenn.II 6onee o6meii saAaqa,, xorAa rnnoTe3b! coAep>KaT noAronHeM&IEi 

napaMeTpb!, Ho nnnelino aaBHC.IIT oT nnx. · Tipn' aTOM .ynaeTC.\10 xax 6yneT' annno nnme, 

noCTfOHTb Malitopnpoaannyro oneHKy aeponTHOCTH omii6xn .nepaoro pona, y<inT&maro

my~ BOSMOJKHOCTb nononHHTeJI:bHOii tf!niOKTyannn. paaHOcTH MHHHMYMOB . X 2 rnnoTe3 

sa cqt;T nensaecTHbiX napaMeTpoB •. Ha aToll oneHKe He cxaab!BaaTC.II name· nesnanne 

·"" HCTHHHO!t- rnnoTe3blo 

TiocTpOHM B npocTpaHCTBe En nonHyro' CHCTeMy· OpTOHoJ')Ml!pOBaHHb!X BeKTOpOB. .. 
e : 

.. 
, •••' e n 

c OAHHM ycnoaneM: 

.. f 2 - fl 
e 

1 
c 

112 - rl I 
.. .. 

PasnomnM · aexTopbt r .,..7
1

- n F -1
2 

no CHCTeMe aTHX BeKTOpoB: 

To rna 

.. " .. 
F:.:.. I 

v-{;.: 

n -> 
I. 1 1 k- e k 
k~l 

n .. 

F - f a I, 1 2k e k 2 
k=l 

M 1:;, I F - £1 I 2 
n . 

c I. ~~ k i M 2 = I F' ..;. i 12 
.. i 

k~t 2 k•l 
~· "~ . 

EyneM"' npennoitaraTb, qTO M 2 ~ M I 0 

t :k. 

i ( F 1 -I sl) e k'l w I 
I= I 

(s a'1,2; lr.=1,o .. ;0:)-0° 
sk 

(3) 

(4) 

:·I s'k pacnpeneneHbt ·nopMan&Ho, Tax· xax onn nnHeliHbte tf!ynxnnn HopMan&ao · 

pacnpeAeneHRb!X F 1 
BbtqHcnnM MaTpnnb! omn6ox 

a 2 ( t sk • t at) (sed,2; lr.,i=1,.:o,nl: 

n 
2 ' . . 

a · ( 1 .sk , 1 sl ) - tJ. 1 sk ' tJ. t s't = I. !J.F 1 . ·!o.F£ 
1,£,.1 

ekl e t£ w I W£ 

n ·:·_afl -

= I. -w- e 1<1 el e w I w £ = I. ekl ell wl·~ 8 kt, (5) 
J,f=t I l=l 

:xl B aTOM cnyqae nam 7g~xoA axanaaneaTeH npnMeneHnro KpHTepH.II HeliMana-

Tinpcoaa (eM. pa6oTy , cTp. 37). , 

6 

.. : 
~ 

~~ 
I 
r 
J 
.I 

I r 
~ 

[j k l B03HllKa9T B CHJiy H93aBH• 

· ft k o TaxnM o6pasoM, nn~ Ka>K, 

nnqn-bie Ancrrepcnn, STo AOBono 

IliYMOB 'no CTelleH.IIM CB060Jlb!, 3. 

ne aaBHC.IIT oT F 1 o B npoTHBE 

Tb!BSTb JlHCnepCll!O 
.. 
ek H 

.. 
Is 

lloxameM Tenept., qTo t 1 ~ 

n 
1 1k-t2k= I. (F I - 111 

1=1 

I. ( f 21 
I 

- f II ) ekl 

BCl19JlCTBH9 (3) H OpTOrOHaJibHOI 

TaxnM o6paaoM, Mb! nonyqi 

pOBSHHblX rnllOT93. llOJIHOCTbiO OJ 

MOHHK9 0 JlHCllepcnn KOTOpblX pSB!l 

nmr Be paoli rHnoTe3bt t s k = 0. 

06oaHaqnM I K1 =I f 2 - f1 

tJ. =M2-MI 

KaK n cneAoaano omnnaT&, npn D 

:litHO 6b!Tb B cpeAH9M OTpli!laTen 

C.II llOJIOJKHTenbRb!M H Re M9Hbill: 

1 
(!J.)~--=-

p to. 2y2~ri!J. 

P (to.>.. to. a) 
y"i 

. 'HaxoA.II MaKCHMyM npaaoii qacTJ 

P (!J.~ to. a ) ~ 
OoO ,_._ 

~1- f e 

{2rr v' lo.a 

X~ ecTb X2 c onnoll: c 



nepBoro pona nnn cny~an rnnoTea, 

· x.l; 3aTeM ncnonhayeM' peay1Ih7 · 

rnnoTe3bi conep)KaT nonronReMote 

omn6KR .nepBoro pona, Y'IHTbiBaro

MHHHMYMOB ·. X 2 rnnoTea 

ae cxaabiBaeTcR name· aeananne 

Cl!CTeMy' opTOHOpMllpOBaHHbiX BElKTOpOB. 

9Tl!X BElKTOpOB! 

n' 
2 t 2k 

'k=l 

12 
a 

.. 
e k 

i 
k•l 

2 
t 2k. 

,2;k~1, ••• ;n)--.· 

(3) 

(4) 

OBI! llliHElliHblEl ljJyHKIIHH HOpManbHO 

omn6o:s: 

e If w I w f 

ell wl·., SkL (5) 

'. 
npnMeaennro KpnTepnR He!iMaaa-

8 k I B03HnK89T B cnny He38BHCHMOCTH norpemaocTefi F I ll OpTOHOpMHpOB8HHOCTH 

·tk .TaKHM o6pa30M, AIIR Ka)KAOH 113 rHIIOTEl3 t a k aeaaBBCHMhi H HMeroT enn-

HH~Hhle nncnepcnn. 3To noBonbao naBeCTHbifi ljJaKT paBHoMepaoro pacnpeneneHHR 

myMOB IIO CTElllGH.I!M CB060Abl. 3necb cymeCTBElHHO. l!CIIOnl>30BaHO TO, ~TO 
.. .. 
e k H f a 

ne aaBIIC.I!T oT F 1 · B npoTIIBHOM cny~ae ljJopMyna (5) neBepna, T.K. lly)KHO y~-.. 
ThtBaTb nncnepciiro e k 

.. 
n f., 

lloKa)KeM Terre ph, ~TO t I k = t 2 k llpH k .f 1 •. llell:CTBliTElllbHOr 

n n 

1 tk-t2k= 2 (F I 
1=1 

-flf lekl wl - 2(F I 
1=1 

f ( f 21 - f If ) ekl w I 

BcnancTBne (3) n opToroaanoaocTn 

.. 
.. sk, I 1 2 

'> 
ek 

-f21)ekl WI 

.. 
- f I. 

( 6) 

Ta:s:nM o6paaoM, Mbi nony~nnn BaJKHhtfi peaynbTaT: pa3HOCTb X 2 J:IBYX ljJ_n:s:cn-

poBaHHbiX. l:'HIIOT93. IIOnHOCTblO OllpenemteTCR COCTaBliHIOIUHMH myMOB B rrepBOH rap-

Moanxe, nncnepciiH KOTOphtX paBHhi ennanne·. Ilpii'IIlM 

nnn Be paoli riiiiOTEl3bt t .. k .. o. 

t 2 
2ta =!.. ~a . KpoMe Toro, 

06oaHa'IHM 
- . .. .. 2 17/ 161 I ~I = I f 

2 
- f 

1 
I· . Ha II cnenyeT1 'ITO 

A =M 2- Ml =-ISI-2v'1Si t21. (9) 

Ka:s: II cnenoBano O)KIIAaTb1 npn npennono)KeHIIn, ~To Bepna-2-H rnnoTeaa, ~ non-

l!CIIO 6biTb B cpenaeM OTpliiiaTElnl>HbiM. OrreHHM i3epORTHOCTb Toro, ~0 ~ OKaJKeT-

CR IIOliO)KliTenbHbiM H He MElHbillHMr ~eM ~a 

1 p (~) = exp (-

~ 2v'2"1Xl 
<~+IKIJ 2 

1 • 

S!iil 

1 
P(~>.:.~a) = y211 

00 

I_ 
<~;tl~l> 

t2 

e • 2dt 

(10) 

( tl) 

. 'HaxonR MaKCHMYM npaBoii ~acTB no 

2v'l3: I 
1X1 (on aaxonnTCR npn I il"' ~a); BMeeM 

P(~~~ alSo 
1 I~ .. t2 

_,-;;: e-2d 1 y21T v'~ t= ___ ( 1 ... 
· ~a 2 · -w 

(~)) .. +P<x~~~al. 
( 12) 

x ~ ecTb x 2 c onaoii cTeneabro cBo6oAhi. 
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XoT!I nn!l cny'la,!l_ tPIIKcnpoBaHRhiX rnnoTes ReTpynRo Bbi'liiCJIHTb II ( 11), q,opMyna ( 12) 

noaano6nTC!I RaM .B nanbR9i!meM, Korna /':;. 6yneT H9H3B9CTIIO. 

ITepeiineM K · cny'laiO rnnoTea c neiiSBecTHbiMII napaMeTpaMII. HaM nyJKIIO Bhi

qncnHTb p ,)/':;.') _ B npennonoJKeH~II, .'ITO f 2 (a) - Bepna!l riinoT~sa. 0Ka3biBileTc!l, 

'ITO nn!l aToro BhxronRo npencTaBHTb llBIIJKeRne /':;. ' rrpn cnyqafiRoM RsMeHeRHII F 

K8K cynepnosmii!IO llBYX llBH)K91IHii, .llB!!JK91IH!I_ /':;. OTIIOCHT9llbll0 /':;. llliSI llBYX tPHKCH

f1 (a) II f 2 (a)) C 

np11 nepexone oT 

... ... ' 

pOB81IllblX rnnoTeS _ f _1 H f 2 ( II8KOT0pb!X 'l8CTIIblX SII8'191IIIfi 

-~' 
pacnpe:neneRIIeM p /':;. (/':;.) H llBlllK81IH!I /':;.' OTHOCIIT9llbliO /':;. 

11 1-
2 II rrocpellCTBOM onTIIMHSarriiH no a K 

Pa <t:;.' . ..:.t:;.>~Pa<o>. 
1' 1 

II 1' 
2 

c pacnpeneneHHeM 

... ... - . 
/riinoTeSbi f 

1 
II £

2 
6yneM Mb1CIIIITb cnenyromiiMII. ITpencTaBIIM ce6e, 'ITO 

aKcnepnMeRT noBTopea 6ecKoHe'lnoe '!IIcno pas, ycpenaen II no cyMMapaofi eTa-
. ... .... . 

TIICTIIKe nonornaHbi napaMeTpbi B f 1 {a l n f 2 {a l · Torna Mbi nony'IIIM nae tPIIKCII-
..,. . ... _. 

poaaHHbie q,yaKnnii: ·f 1 n f 2 • ITpii'I~M, ecnii Bepna 2-!1 rRnoTeaa, TO £2 6yneT 
... 

ll8B8Tb TO'lHbl8 SII8'18HH!I IISMep!leMbiX B8llll'IIIH, a f 1 6yneT coBnanaTh c nonor-

nannol\ non i2 rRnciTeaol\ f1{a)noToMy, 'ITO Fl ~£21 ,/':;.' ... /':;.+{/':;.' -/:;.)~/:;.+0• 

3na!l pacnpeneneane p /':;. { /':;. l n p 0 <0 l , MOJKHO oneRIITb p /':;.! /':;. 'l .. 

ITpeJKne Bcero ctllopMyniipyeM nBa cneny~mnx yTBepJKneHH!I • 

. 1) ITpn nnRel\ROii saBHCHMOCTH £1 {a) II r2 (a) OT napaMeTpOB cymecTByeT 

T8K09 A , 'ITO llll!l BCeX tJ.; >-. A B9pO!ITHOCTb P ( /':;. '>-. /:;..fJ ) , Bbl'IIICII9HH8!1 B 

npennonoJKeRIIII nexoppenRpoBaHROCTII /':;. II 8 , 

' p (' /':;. , ::!. /:;.a ) C yqeTOM KOppell!lllllliX/ 

He M8Hblli90 '19M TO'III09 3H8'19HII9 

.lle iiCTBHT81Ibll0 0 

0 ~!:;.' -/':;. =(M;- M;>- {M 
2

-M 1 l=(M 1 -M~)-{M 2 -M;). (13) 

Cornacno (7)_ /':;. onpenenHeTC!I rapMonnxoii 't 1 - I 
.11 BcnencTBne Toro, 'ITO 

eCTb nonorRallH8!1 non f2 rHnoTesa f1 (a), ... ) 

x/ 

al f 2 ·- r1 {all 2 

aak 111<·>~11 
-=-2(t2 

.. a£1(a ) .. o. 
- t 1 ' 

HcnonbsoaaRne aToro yTaepJKneRnH noaaonnT RaM nocTpOHTb oueHKY P(/:;. ';::/':;.~), 
yno6RyiO llll!l Bbi'IIICII9HIIii, T8K K8K rrpaKTB'l9CKBii IIRTepec npenCTaBIIHIOT-Cny
'18B, 1\0rna· /1

9 
llOCT8TO'IHO B81IHKO, 'IT06bi M81IOCTb p(/:;.~/:;.9 ) ll03BOII!Il18 

cnenaTb BbiBOll · o ·Manoaepo!!THocTn rnnoTe3bi 2. 
·_. 

8 

[ 
J; 
\ I 
J 

I 
)'' ( -

l 
1 
1 
~~ 

.~ ·,,[ 
"~ 

:t 

fy, 

f 

t • . I 

CnenoBaTenbRO, 

( ;t·l ar1~> = o 
--a-·a k 

T.e. BKnanbx rapMoRnKn ;; 1 B M 1 
- ... 

II!I9TCH nesaBBCHMbiMH OT e_ 1 r 

Cornacno ( 9) /':;. ecTb <!JynKUH!I t 

BOSMO)KHbiX peannsai:ui!l: aKcnepl 

TO cpennee M 2 no TaKHM co6biT 

6opKaM). IToaToMy n cpennee 

M 2 - M ~ , ecnii t 21 II 0 KOp 

HOCTH 60JiblliHX SH8'191IHii 0 nc 

BOKYllHOCTH ( 9TO MO)KIIO CTporo 

MOHHKSMH), 

'Cpenii co6hxTnii c 6onhmnM 

c 1;1 > 1 nomKeH 6b!Tb noBhime: 

nony'laiOTC!I, Korna onRoBpeMeRRO 

60ilbllil!X 3H8'19HHii 0 (sa C'I~T 

no cpaBneRnro co cnyqaeM 6es 

p { /':;. '~ ';;- ) npn ll0CT8TO'IIIO 6orn 

6biTb· npoaeneno cTporo, ecnn n 

H9BOSp8CT8IOlli8!1 tPYHKUH!I 0 

t2 
1 +oo -~~ 
-- f 2 .J21i e p ~:-<olt2 )dt 

-oo u 21 

3necb ·P ::; ( 8 I -~;1 l - pac: 

.lln!l y6ennTenbHOCTH npnae 

oqeBIIAHOCTbiO. ITycTb MHO)KeCTE 

Torna Bcerna M;-MI. =/:;.'~n 

MOCTII /':;. H o· OTIIH'lll8 OT IIY 

K -=1 o 0TM9THM0 'ITO !3 o6j: 

1 (al. & .. o 1 . 
n /':;. '.., 8, 

f 2 (a),f1 =f2 . 



Bb!lJIICniiTb II ( 11), cpopMyna (12) 

6yneT H9H3B9CTHO, 

JieiiaBeCTHbiMli napaMeTpaMn. HaM nymno Bbi

f2 (a l - BepJiaSI rnnoTeaa. 0Ka3biBaeTcsi, 

6. ' npn cnyqaftBOM naMeaennn F 

6. oTHOCnTenhHO X nnSI JIBYX cpnKcn-

OTIIOCHT9nb!IO 

no a K 1' I II 1' 
2 

f1 (a) li f 2 (al) C 

npii nepexone·oT 6. 

c pacnpenene!IIIeM 

MbtcnnTh cnenyromiiMH. npencTaBnM ce6e, 'ITO 

'IIIcno paa, Y,cpenaea n no cyMMap!Iofi eTa-.. ... 
f 

1
(alii f 

2 
(al. Torna Mbl nony'IIIM nBe cpnKcii.. 

•lon'II!M, ecnn Bepsa 2-SI rnnoTeaa, TO. 12 6yneT 

i\ 6yneT coBnanaTh c. nonor-

Fl =f2l .6.'~6.+(6.' -~) .. 6, +a• 
, MO}!{HO oUeBHTb p 6,! 6, '). , 

nBa cneny~rnnx yTBepmneJIHS! • 

f I (a) It f 
2 

(a) OT napaMeTpOB cymeCTBYBT 

BepoS!THOCTb p ( f<,. 1 ~ 6.a ), BbllJRCneBH8l'l B 

II a. ne Ma!Ibme, qeM TO'IJIOe 3H8'!9HII9 

M 
2 

- M 
1 

) .. ( M 
1 

-M ~)- ( M2 -M; ). 'os> 
.. 

BcnencTBHB Tore, 'ITO I 1 

.... 
=-2(t _... a£1(a) 

2 ·~·a ) .. o. 
ak 

}!{)19BHSI II03BOnHT BaM nocTpOHTb OUBHKY p ( 6, ~6, ~), 
KSK npaKTHlJBCKHH IIHTepec npenCTaBnSIIOT.Cny

BennKo, 'IT06bt ManocTh p(f<,. ~M ) noaBonana 

u,...,....,..n rHnoTe3bi 2. 

\ 

! 
! 
I 
!' 

~r~ 

'~:'l 
!'~ 

l 
-~ 

•• 

t' 
:l 

r b 

. CnenoBaTenbHO, 

ai~~l~ o 
(;;'I. --a ak 

H a <F --a.;:. 
.. .. .at (al 

-1
1 

(a), e 1 l~~~o. a~k 

T ,e. BKnaJibl rapMOHUKII -; 1 B M 1 H B M ; O)liiHSKOBbl. no 9TOMY M I - M; onpene...: .. . .. .. 
nSieTCsi H938BIICIIMb!MII OT e 1. rapMOHIIKSMll F - f I II liB KOppeniipOBSHO C 6, • 

CornaCHO (9) 6. eCTb ~yHKUHH 1 21 .Ecnn cpenn renepanbHOH COBOKYIIHOCTli BCBX 

B03MO:lKHhiX peannaaiJ:IIfi aicnepHMeaTa Mbi oT6epeM nnmb· co6btTIIst c 1 2
2
1 >. 1 , 

TO cpenaee M 
2 

no TaKIIM co6btTl!SIM 6yneT npeBbtinaTh n ( cpenaee no aceM Bbl-

no TSKIIM co6biTIISIM 6yneT ·npBBb!IUSTb 
6opKaM). noaToMy II cpeJIJIBe M 2 -M; 

KOppennpOB8Hblo 3TO npHBO)liiT K yMeBbin91IHIO BepOS!T

no cpaBneniiro c BepoSITBOCThiO aa renepanhnofi co-
M 

2 
- M; , ecnii I 21 II a 

BOCTH 6onbiniiX 3H8'!9BIIfi a 
BOKYIIHOCTII ( aTO MO}!{IIO CTporo nOK838Tb0 onepiipySI C opTOHOpMHpOBSIIHb!MII rap

CpeJIII co6btTnfi c 6onhmHMII aaa'!eJIIISIMII t-.'=a+t-. npoueHT co6htTIIH 
MOBHKSMH) • 

C 1;1 > 1 )lOII}!{BH 6b!Tb nOBb!In9HHbiM, TSK KSK oco6eBBO 60nbiUR9 3H8'!91IHSI 6, ' 

nony'IaiOTCSI, Korna O)lHOBpeMeBHO aenHKH a It 6, • noaTOMY IIOHHlK9Hll9 BepOS!THOCTH 

npn 6onbinHX 3H8lJBIIHllX 1~ 1 ) 
~onbinHX 3HalJBHIIH a (aa ClJI!T KOppenSIUIIH C 1 21 

p(f<,.'~i:.) npn )lOCTaTOlJHO 60nhill0M · t-..; • lloKa3aTenbCTBO aTOrO MOM9HT8 MO}!{BT 

no cpaBneanro co cny"laeM 6ea KoppenSinnfi non:lKHO rrpnBOJlHTb K yMeHbmennro 

~· a 
6b!Tb' npoaeneHo CTporo, ecnn npennonomHTb, 'ITO I p a cal- p a ca~ i. :1 >I . eCTb 

aeB03pacTaiOIU8H cpyHKUIU! a rrpn nocTaTO'IHO 6onbiUHX a II Y'IBCTh, 'ITO 

+oo 
_1_ f 

..j21i -oo 

~~I 
e--2-p ,<alt 2 )dt 

u 21 21 

t~l 
. 2 00 ---

= y2rr / e 2 Pa <alt:l )dt21 .. pa(al.(13a) 

a npn ¢nKcnpoaaHHOM 1;1 
3necb p fi <a I 1;1 l pacrrpeneneane 

llns y6ennTenbiiOCTH rrpnBeneM npnMep, 

OlJBBH)liiOCTblO. nycTb MBO}!{ecrBo 3H8'!9HIIH 

Korna yTBepmnesne 1) BbtnonnHeTCl'l c 

1
1 

( a) ~CTb JIO)lMHOmeCTBO 7 2 ( a) • 

1 (a), .(\,o 
I . 

B,To BpeMH KaK B npennonomeann neaaBHCH-
Torna Bcerna M;-MI. =6.':::0, A' 
MOCTH 6. .H a· OTIIH'IHS OT aynSI BepOl'ITHOCTb CKOnb' yroJIHO 6onbiUHX .. 

0TM9THM, .-'!TO !3 o6paTHOM cny'!ae, KOr)la f 2 (a) eCTb IIOJ1MH0}!{9CTBO t1 .j 0 
H 6. '= a> TaK KaK B npennonome!IHH, '!TO· BBpHa rnrroTe3a 

npH 

12(al,1t=f2. 
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... .. 
2) B nn:ael!aoll aanaqe, llJI!I aaJlaHHhiX I 1 (a) n: I 2 (a) , p 8 (8) ne aasn:-

CUT OT TOr01 K8KOBO TO'iHOB pemenue 381l8'iH II COBll81l89T Jill OHO HJIH HeT C KBKHM-

1 ... x/ 
nn:6o 'i8CTHbiM 3H8'i9HHBM 2 (a) IIJIH I I (a) • .Qel!CTBIITBJibHO, IiyCTh TO'iHOB peme-... .. 
nn:e a ana qn ecTb I I 

.. .. .. 
ll I 

2 
eCTb I 1 (a) ll I 2 (a) , llOJlOrHaHHbiB llOJl 

.. 
f 

TiocTpOBM1 KaK ll paHbiil91 llOJIHYIO CHCTeMy OpTOHOpMBpOB8HHbiX -: k • OnaaKo BeK-

... ... ac; (a) . 
TOpa e 2 , •.• e ~t+l 

1
. llOJIY'iiiM OpTOrOH8JIII~81lH9H a a (k = 1, •••, m 1 ) • 

... f - .1 ..... ... k .... 
BeKTop ~ 1 = I ... . ,. I , ecnn I .f I 1 , B rrpoTIIBHOM cnyqae e 1 

-~ I - 11 

npo-

ll3BOllhRbiii t RO Yl!OBJIBTBOpSUOtllllH Tpe60B8HIIIO OpTOHOpMllpO~aRROCTR CRCT9MM 
. at, (a) .. 

tt ' •••' -; n ) • KaK II B nyHKTe 1) 1 MO)KHO llOK838Tb1 .'iTO ( a , e I ) = 0 , 
at, (a). ... ak 

rro9TOMY opToroaannaoBaHHbte 
aak 

opToroaanbHbt K e 1 Torp:a Jlmr 

2::;:k.S:m 1 + 

llk=<F 
... .... .... ..... .... ... .... ..... ..... .... .... 
1 1 ,ek )=(F -1 1 ,ek)-(1..;.1 1 ,ek)=(F-I,ek):;lk. 

T;e. 1 tk 

Ho 

llOJIY'i810TCH Ol!HH8KOBbiMH JlJIH JII06biX i 

M 1 - M 1' 

mi+l 

~ 
k=2 

I 2 
lk 

m 1+ I 

~ 
k=2 

I 2 
k 

... .. 
npn: llOCTO!IRHOM F - I • 

T.K. B cnny· cnoco6a nocTpoennsr : k , t 12 ... t 1 m + 1 n a 1 .... am CBH38Hbt nn-
1 I 

HeiiHO II B38l!MHOOilH03H8'J:RO l! MllHHMyM M t llOCTIIraeTCH npn l 12 .... l lm + 1 1 

paBHbiX nynro. CnenoBaTenbHO,. M I - M; T8KJK9 He 38BHCHT OT r . Aaanorn:qao 

llOI{83btBaeTcsr, '!:TO M 2 - M 2 ne aasncnT oT 1 . OTKyJta B cnny ( 13) u 8 .. 
He 38Bl!CIIT OT f • 

OneanM Tenepb ·naTepecyromyro aac sepos.TaocTh • 

TipllHHM8!I Ha OCHOB8HllH nyHKT8 11 'J:TO ~ H B - H938BllCllMbl 1 HM99M 

+oo 
P <~') = f p (~'-BlpB <BldB 
~- _.,. ~ 

x/ 
.Qmr llpOCTOTbl npennonaraeM1 'iTO 'J:IIC~ ll8IJ8M9TpOB m I II m 2 M9Hbiil9 

1UI!:':..(Ul. . aKcnepHM9HT8JibHbiX TO'J:BK n , a I. 1 (a) nn:ael!:HO He38BHCIIMbl H 

at(a) aak 
__ 2___ T8K)K9 Jil!HBil:HO H938BIICI!Mbl, 

aak 

10 

OTKyl!8 

Pt~'>~'- ) .. 
. 9 

+oo· 
d~' f PJ f 

+oo 
.. "'f 

00 

~-
9 

p 8 { 8 ) d B .. J p~ ( ~' - B ) d ~' 
~-- . . 9 . 

+oo 
f P., (<')), P(~ z:~· -Bl 

u . a 

<PopMyna .( 14) n~f-Ko MaJKopnpyeTcsr, cor 

.Uil!:! . !'J.' . =- 8 ~ 0 
9 

llJIH 

p ( ~ ~ !'J.'9- g ) ~.-+ 

l'l.'s .-.8 < 0. P (~ ~L 

Mbt ·noey'l:Hnn Ma:mopn:posaaayro or 

Ha KOTOpol! B .JII'IH9iiHOM CJiy'J:ae ae CKe 

MOJKHO nyMaTb, '!:TO aTa oneaKa 6yneT Yl 

aol!: aasncnMoCTII riirioTea' OT nenasecTI .. .· .. . 
f 2 6paTb onemty ,ne cnnmKoM y)lane. 

/. BepostTHOCTb . p :s·<8). . B npHtm 

'J:HCJI9H8 ( a B KB83llJII'IH9liHOM cnyqae 0 

no rpoMoanKI'IX BhtKnalloK B Jlyxe· iex, K< 

K~a 2)~ Hp~ aTOM ~~a3b!BaeTcH, '!:TO 

a c m, m2 

2Im2 -m, .s: (12 (8)" 

B cnjqae nes~:o paseacTBa B (17) pac1 

Rl!eM· . 

;1(2. slgn{m 1 -m 

lm2-mll 

.3TOT cnyqaJ!: llOCTJ'IraeTCH, Korna JIIIOO l 

xl 
Tipn m I s m 2 nepeXOilHT B 8 - cpy 
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1
1 

(a) n 1
2 

(a), p 0 <lll H9· 3SBH-

coBnanaeT nn oao nnn neT c KaKnM-

neHCTBl!T9llbH0 1 nyCTb TO'IH09 peme-
~ ~ ~ 

ecTh f 
1 

(a) n f 2 (a) , nonoraaHHbie non f 

opTonopMn:poBaHHblX -; k • OnaaKo BeK-
ar; (a) . -a-- (k ~ 1 ••••• m 1). 

a k 
B rrpoTliBHOM cnyqae 

opTOI'OH8llhHbl K <! I 

... 
e 1 npo-

Cli:CT&M:bl 

... , :1) =0, 

.... ... ... ... ........... 
,ek )-(f -1 1 ,ek l~(F-f ,ek)"'tk. 

... 
.11~51 mo6biX f 

.. .. 
npn nocTOilHHOM F - f • 

ml+ I 

~ 
k~2 

t2 
k 

• t 12 ••• t lm 1 +I n al •••• am 1 CBSI38Hbl llH-

Mi nocTnraeTCil npn t i2 •••• t lm + 1 I 

T8K*e He 38Bl!Cl!T OT r. Aaanornqao 

1 . OTKyna B cnny ( 13) n o 

BepoSITHOCTh • 

11 H 0 - ne38Bl!CHMbl 1 HMeeM 

P
11

<11'-Blpa <BldB 

1 'ITO 'll!Clll} napaMeTpOB m 1 u m 2 Meabme 

TO'IeK n, af.l(a) nnaei\HO He38Bl!CHMbl li 
a a 

B938BI!Cl!Mbl, k 

I 
OTKY.Il8 

··. 

p ( 11, >11 '-; ) .. 
+oo· 

f ' d /1' f 
11' 

9 

pJ_I1' -Bl P 8 <Bld a 

': +oo 
.. ~ f 

oo +oo 
p

0
<Bld8 .-LP

11
<11'-Bldl1' =.f Pa<BldB 

/1'. -oo 
9 

+oo · f Pa <Bl. P(/1 i:i:./1'
9 

-Bl do 

c!>opMyna ( 14) n~rKO M8mopnpyeTC511 cor naCHO ( 12), 

fp/1(/1)d/1_ 
11' 

nnll . 11' . :.. a::. 0 
a 

p ( 11 ~ 11'3- 8 ) ~ + ( 1..: 'cp ( v /1~- 8)). j 

.llllSI 
11's -.8 < o. p (11 >... 11'a' ::-a) ::;; 1. 

;: .. - ' . ~-,. 

( 14) -· 

l; ~· 

( 15). 

Mbl nonyqnnn Ma*opnpoBanayro one!iKy BepoS!TnocTE: omn6Kl'l nepBoro pona~ 
aa KoTopon B nnaeHnoM cny-q~e ae cK83biBaeTCSl ae3aaane TO'Inon rl'!no-i'~six 1 ' 

Me>icao nyMaTb
1 

'ITO s.ra one~Ka 6yAeT yAoBneTBopnTenhlion l'l a cnyqae KBas-H;.;'u~~it;;. 
non saBncaMocTn rnnoTes oT aensBecTHbiX napaMeTpoB 1ecnn B Ka'leCTBe Mone.ini' 

~ ,/ '. - - ... 
f 

2 
6paTb oneHXy ,ae cnnmKoM ynane.aayro oT. f 2 • 

_, BeponTB:ocTb · p 
8

'<a l. · B npnanune1 B nnaenttoM cny-qae Mo*eT 6bi~~ 'abi;.. 

qncneaa ( a B KB83l!lll!Hei1HOM cnyqae oneneaa) aaann~n-qeeKn1 neaofi aecri~iK-iJbiX1 : 
HO rpoM03AKl!X Bb1Kll8AOK B nyxe· TeX, KOTOpbte: ·nenami:Cb npR .llOK8S8TellbCf~e nyH-

KT8 2)~ npu aTOM OK83blB8eTCH1 'ITO 

B=ml-m2 
(16)" 

< ~ •• 

,. 

2Im
2 

-m
1

l S: u 2 (8):::, 2(m 2 +m 1 ). 
( 17) 

B cnyqae neB~:o paBeHCTB8 B (17) pacnpenene~ne a coBnanaeT c p'acnpenene-
- ·:';. 

aneM·. xl 
)(2 sign ( m 1 -m 2 ) 

I m2 --roll .· ... . a f 1 (a) 
3ToT cnyqafi nocTuraeTCH

1 
Korna nn6o nuneilaast o6ono'IKa --a·~- ( k"' 1 , ... , m 1 ) 

ak 

x/ npn m I ~ m2 nepeXO.Ill!T B lJ - cpyHKlll!IO nnpaKa, 
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... 
ar2(a) 
-- (lt•l, ••• ,m2 ),· a ... HBnHaTCB U04MH0~8CT80M nHH8ftHoft oCionO'IXH 

IIJII5o aaoCiopoT. 

B cnyqae npasoro paBeHcTsa"s (17) pacnpe~enesae B cosnanaeT c pac-

npeneneaae_M pa.:SBOCTH llBYX H838BHCHMbiX x2 a HMeaso• X 2 

arl (a) • 1111 
3TOT cny'l&ft llOCTHraeTCR1 KOrlla IIHHeliHbl9 OOOnO'IKH 

~ - x/ 
opTorosanbHN·llpyr llpyry 

2 -~1 - x .. . ~- • 
2cH2Ca) 

a a. k 

,«' OCiwrao oue~a ( 14) OTilaeT npellnO'ITesue runoTe3e c MeHbmHM )( 2 • O!laaxo -· 
8CIIH lJ CMemeHO OTHOCRTGIIbRO Hyna, npennoqTeHBe M0~8T HHOrna OT48B8TbCH 

I 2 -
rBnoTe3e c CionbmRM )( • CMemease lJ MOrYT Bbi3BaTb Tpu cjlaxTopa: pa3soe qu-

cno napaM&TpoB B rHDOT938X (eM.( 16)), orpaHH'I8HHR TH!I8 HepaaeHCTB8 H8 oCinaCTb 

H3MeH8HKSI nap8M9Tp0B1 HenHHeiHWe a4KPeKTWo 

np8*48 '18M npacTynRTb K seno~pencTaessoMy H3no~esam npaKTBqecxol npo

ue.Qypbl, DpRM8HRBm8ftCR R8MH lliiB llRCKpBMBH&UHB pemeHBft B cfla30BOM 8H811B38, o6-

p8THM BHRM&HR8 H& Cll8lly»mym OC068HHOCTb &TOft 38ll8'1R. B OTIIH'IR8 OT rHDOTe31 

ODp81l811R8MbiX H838BRCRMbiMR Bblp8lK&RRRMR1 B STOM C~yqae p83HN9 rRDOT93bl COOT-

89TCTBfmT npoCTO p83Hb1M MRHRM)'MaM X 2 , COOTBGTCTlly»mBM OllBOI B TOft lK8 
. .. . 

cjlysxuaa f(a). noaTOMY acT& anonue onpenenesaaa aepoBTHOCTb Toro, 'ITO npa nos-

TopeaBB 8KCDepRM8HT8 OllRH 83 MHHBMfMOB BC'I93ReT,_qTo oco6eRRO BepoHTH01 ecna 

MHHRMYMbl OTilen8abl npyr OT npyra· seBbiCOKHM 6ap&epoM. Onaaxo ·xopeasoro pa3na

'IHR M8lKllY 9TRMR CIIY'IARMR ReT • .Qeno B TOM1 'ITO npa m 1• m 2 acer.11a MOlKHO liOCTpo

HTb T8Xfl0 cjlyHXUR» 1 (a), KOTOpaR Be.QeT ce6R
1

K8JC 71 (a) B OllHOI o6mHP

HOft ol5naCTR R3M9H88RSI napaM8TpOB B JCAX f 2 (a - e ) - B npyrol ol5naCTH. 1-f 

Haol5opOT1 B cnyqa8 OllHOII ~YHXUBR 1 (a) MOlKHO p831l911HTb ol5n&CT~ B3M&H8HIUI 

napaMeTpOII a 88 1188 ol5naCTR ( HADpBMep 
1

no BOllOp83lleny Me~y pem8HJISIMR) 

R p8CCM8TpRBaTb f(a) HA lt8lKllOft H3 ol5naCT8ft XAK R838BHCJIMym rHDOTe3y (npJI 

9TOM BO Bp8MR OOilrOHXR 04ROA rHnOT83bl 4011~~8 6NTb H8110lK8R 380p&T 88 D8peX04_ 

x/ HMeuuo aa npuMepax nocnenuero TRna oco6euao npocTo neMoacTpapy8TCR 

R8DpR8MII8MOCTb ljlopMyllbl ( I) B cnyqae rHIIOT93 C DOilrOHR8MbiMH li8P8M8T
p&NRo llnR Cllf'l&R ~e ~HKCHpOBaHHbiX l"llnOT83 Hama oneRXa (14),. (115), 

H8CNOTpR H& M8lKOpRpo118HHOCTb, 38M8T80 CHIIb8881 '18M /1/1 'ITO CBlj~8RO 
c 15on8e 15NCTpbiM 3&TyxaaaeM 1 - ell (t) no cpaaueuam c e -t "1 2, 

oco6easo npa 15on&max l • 

12 

I 
B Apyryro o6nBCTb IIapaMeTpOB 

ot~noanaquo. Cyasr no BceMy, 

ue paccMaTpRBaTb cnTyaunn, 

,Bonpoc,B03MOlliH0 1 R Tpe5y~T ll 

BeposrTHOCTU Rcqeauo~eunsr per 

B Ka'ISCTBe Bnonue llOC'l 

MeTo.ct MouTe-Kapno. BoahMe 
... 
f 2 nony'IRM R3 ycnOBlUI 

nanee 5y.cteM MOJlenR~OBaTh 

uopManhHbiM pacnpeneneHneM 

0CSBllOSKCnepRMSHT8 5yt~eM Bl 

... .. 2 
M1 .,jF ..,.f

1
j ,M

2
=1 

M' e::min)F 
2 

a 

Tort~a M 2 -M 1 5yAeT MOllE 

Ha5npasr CTaTRCTRKy no nceBn 

( 14) ~bl TaKme MomeM onet 

( 15), no iflopMyne 

P(~'> ~, ) 
- 9 

3aecb FJ t ec-Tb ana' 

BpeMsr, ueo5xonuMoe n~ 

Bepmeauo ae3Ha'IRTenhHOMy, e 

rnnoTeaax 

ml 
:k 

k<=l 
a k 

a f I (a) 

a ak jr
1 

ca: 

Ot~HaKo B t~anuol! pa5oTe Mbi 



ot5ono'IXH 

.. ) 
ar2<_:_> (k-1, •••• m2 • 
oak 

pacnpenenenue 8 

x:a 8 H~BBHO: 

nuaeliHb18 OOOJIO'IKH a I I (a) a. k 

cosnanaeT c pac

X2 -x~ ·.~' 
Ill ........ 

1 2iH2 (a) 
u a.k 

npennoqTease runoTe3e c Mea&mRM x 2• OJiaaito 

npeAllO'IT8BB8 Ma~eT RBOrna OTA8B8TbCH 

MOryT Bb13B8Tb TpH cjlaitTOpa: p83R08 'IH

orpaHH'IBHHR THH8 H8p8B8HCTB8 HA OoJIACTb 

R3J10~8RBro npaKTH'IBCitOA npo

AHCKpBMBH8IlRH pemeHBA B cjla30BOM 8RAJ1B381 o6-

B OTnH'IH& OT runoTe3, 

B STOM cny'lae p83H~8 rBHOTB3~ COOT-

X :a, COOTBeTCTByrolllKM OJl.ROA H TOA ~· 

onpenenesuaH aepouTaacTb Taro, 'ITO npu nos

sc'le3HeT, 'ITO oeo6euso sepoBTHO, eenu 

H8BbiCOitBM 6ap&epoM. 0AH8KO ·ItapeHHOrO p83J1B-

B TOM
1 

'ITO npR m 1• m :a seerna MO~HO llOCTpo-

ce6H1It81C 7, !al B onnoA o6mup-
• . 
f 

1 
(a - e l - B npyroA o6nacTu. H 

1 (a) MO~RO p83A8nHTb o6n8CT~ H3M8R8RBH 

(aanpuMep
1

no BOnopa3neny Me~y peweHHBMH) 

H3 o6nacTeA Itait se3aBHCRMyro runoTe3y (npu 

non~ea 6~Tb sano~eu 3anpeT ua nepexon . 

nocnenaero TRna oco6euno npocTo neMOHCTpHpyeTCR 
( l) B cny'lae rxnoTe3 c nonrouseM~MR napaMeT

tllaxcxpoaaua~x l"BnoTe3 sama oneua ( 14), ( 115), 
aaasocT&. 38MeTHo cun&uee, 'l&M It/, 'ITO CBSj'aao 

1 - l{t(t) no cpasnesuro c e _, ~. 

12 

I 
n npyryro oonaCTb napaMeTpon). Onnaxo nocnensee cnolKIIO ·. TexnnqecKn n ne nnonHe 

ollH03H8'lHo. Cynli no nee My, npn nonyqeJinn nepoliTJiocTn p 8 (8) 
MOlKHO npoCTO 

JIB paCCM8TpHB8Tb CHTyaiiHH, B KOT~pb!X OTCyTCTByeT XOT.!l Obi OAHO pemenne. 8TOT 

.nonpoc,nosMolKHO,n Tpe6yeT nononHnTenbnoro nayqeans, onHaKo scno, 'ITO npn Manoli 

·nepORTHOCTH HC'I93HOB9HRR pemennli 9TRM 9~~9KTOM MOlKIIO npeJieope'lb, 

B xa'!ecTne nnonHe noCTynHoro MeTona nonyqenns p 0 (8) Mbi npennaraeM 

MeToll MoHTe-Kapno. BosbMBM nexoTopyro Monenb TO'!Horo· pemenBli 1 11 R 
... . ' ... ~ 2 
£ 

2 
nony'IRM ns ycnOBRSl · MHHRMyMa l :r - £ 1 (a) I n 

.. .. 2 
tr-£ 2 (alJ. 

llanee 6yneM. MOJl.9JIH~OB8Tb ll3M9p9HH91 p83birpbiB8.!l F ·oTnocRTenhno f c 

nopManbllbiM pacnpenenenneM ( F l = £ l , a 
2 

( F l ) ~ a ~ 
nceBJl09KCH9pHM9HT8 oyneM Bbi'IliCJiliTb 

llnli KalKlloro.Taxoro 

... ... 12 ... ... i 2 
M1=\F-£I ,M2=JF-£2~ n 

' I ... ... < 12 
M 

1 
= min F - £ 1 a) , 

I ... ... 12 M; =min F -£
2 

(a) 
a 

Torna M 2 - M1 6yneT MonennponaTb ~ H M ; - M ; oyneT MO)lennpOB8Tb ~ '• 

Ha6npaS! CTaTHCTliKY no nceiinoaxcnepnMenTaM, nonyqnM p 0 (~' - ~ l . Tipn 9TOM 

( 14) Mbl T8KlK9 MO:lK9M OII9llRB8Tb M9TOilOM MonTe.:.Kapno, liCUOJib3yst, KOH9'IHO, 

( 15), no ~opMyne 

P(~-~~; 
" 1 N 
)=- ~· P(~':!b.' -8~:1 

N e=1 a s 

(18) 

3nec'b 8 t eCT'b sna'Ien:ne b.' - ~ nns:r 
e -ro nceBJl,03KCIT9pliM9RTa, 

BpeMH, neooxonnMoe llnR TaKoro MonennpoBannli, MOlKBT ohlTb cneneno K co-

Bepmenno H93H8'Il!TellbllOMy, ecnR p83birpbiB8HH9 8 e 
rnnoTesax 

necTn na nnneapn3onanHbiX 

ml a f 1 (a) 

a< 
m2 ·ar2(a) 
~ ak . ~ a k 

k=1 k=1 a a k lf(a)=-i' 
2 . 29 

li ... , 
lr\<•>=rts 

Onnaxo B Aannoli paooTe Mbi pasblrpbiBann TO'IHbi9. rnnoTe3hl. 
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CornacHO nyHKTY 2), Mb! RMeeM H8KOTOpyro CBOOOily B Bb!OOpe MOJlenn-TO'lHOrO ... 
pemeHHll f • CaMoe' npocToe - STO 

... ... 
f ~ F 

s 
Boo6rue JKe- roBopsr, TaK KaK P ( !:l '~ !:l ' ) 

- a 
' ... .. .. 

T 't ,' 1' ... ..., 
Orlla 1 ~ 1s • f 2 • ~s 

Mbl O!l8HHB88M B npe)lllOIIOlK8HHH, 'ITO 

BElpHa f2(a), _ny'lme 6paTb f mf2~ Ho ecnH ecTb HecKonbKO peruennn, To, Kax 

rrpaBnno, HYlKHO cpaBHIIBaTb Bee pemennn c onnnM, caMbiM ny'lmnM. H 'IT06hl He pa-.. .., ~ .. 
abrrpbrBaTb MHoro Moneneli1 yno6Ho 6paTb f ~ r

19 
Poabrrpbrru MonenH f = F_ a 

B minnne.linoli aana'le 6onee TpynoeMoK, TaK KaK paa6poc F 1 nony'laeTcH yaenH-
. ~· /6/ 

'l9HHhlM, 'ITO yxynruaeT CXOilHMOCTb M9TOil8 nnneapR38!lHH 

HanoJKeHHhlll MeTO)l Ob!II npHMeHen K lj>a30BOMy anannay RYKIIOII-HYKIIOIIHOro pac

cennnsr na sneprnn 630 MaB. B Ka'leCTBe' MonenbHbiX BHa'lane ObiiiR Bbr6paHbi ana'leHHH 

SKCllepHM9HT8IIbllbiX B9IIH'IHH, Bbl'lHCIIeRHhle no lj>aaOBbiM C)lBHraM ny'lmero II3 peme-
. . /1/ 

ann - pemennsr 2 _ (nyMepannH pemennn cooTBeTCTByeT ). Paabrrpb!Banne noBTopn-

nocb 17 paa (Ta6n. 1). ITpaBna1B nan&nefimeM oxaaanoc&, ~To npn nonroHKe 1-ro 
... 

pemeHmr no.rt. Bbi'lncneHHbrli 'lHcnoBoll MaTepnan (nna nony'lenna f 1 ) · o:ao ·nc~eano . ' 

n nepemno B liOBOe pemeHne •. Korna nony'leHHble rrapaMeTpbl ObiiiH B3HTbl B K8'l8CTBe . ' ... 
·aa'lalibnoro npH6nnJKeann .rtnll nonroHKII non F 

9 
, 6bmo nalineHo He o6HapylKeHHoe 

paHbme pemeane 3 'c x 2 ~ 208,2 ( Ta6n. 2) t :MeHbmiiM, '!eM y pemeHIIli I •. Tax 'ITO 

nony'leHHoe pacnpeneneHHe P'Q (8 l oTnocnnocb nMenno K liOBoMy pemeHHro. ITpn: 

aTOM ( 18) n: ( 15) naeT P (~' :2. d '9 l ~ ( O, 13 ±. 0,06)%.0mn6Ka orrpenenneTCH na6paa

noli cTaTRCTHKOli no rrceBnoaKcnepnMeHTaM n B npnnnnne MoJKeT ObiTb cnenalla CKonb 

yroflHO Manon.· KpoMe Taro, nnsr oneRKn: norpemHocTn: 'it> fi (8) 6bmo rrpoBeneHo Mo

nennpoBaHn:e npn 1 -= F" a . Ha6pal!a cTaTRCTnKa 8 cn~aeB. Peayn&TaThl 6nn:axn: 

K npeJlb!JlYIIIHM, 

ITpoBepKa pemel!nn I .rrpoBonnnacb TOIIbKO npn 
.. ... 

'f .. F 
s _ ITOTOMy 'ITO, K8K 

Mb! ylKe. roBopnnn, B nepBQli Mo.ttenH ono nc'leano. CxonnMoCTb 6bma O'leRb nnoxon, 

TaK 'ITO nony'lel!ne 6olibmon cTaTRCTHKI! 6hlno aaTpynnnTenbHbiM. B JlByx nonbrTxax 

H3 cnenaRHbiX ruecTn peruenne I nc.:ieaano, cxonncb K 3-My; 'ITO, B 'lacTnocTn, nponB

nlinocb B aHOMallbHO OOilbillOM d '- d B STRX Clly'laliX. Co6CTB9HHO rOBOpli~ HM91IHO 

anecb Mbi BnepBbre aanonoapnnn cymecTBoBanne peruennn S. ( 18) n ( I5) nllli 'l8Tb!pex 

ycnemnbrx nceBnoaKcnepnMeHToB .ttaeT Jlllli nepBoro pemennn P (d ':Z:,d'J ~(0,08±. 0,08)%. 

Ecnn: npennonolKI!Tb, 'ITO pacnpenene!IHe p 8 .< 8 ) cn:MMeTpH'lli:o• TO CTaTI!cTIIKa 

MolKeT 6biTb KaK 6bl ynBoeRa n P(d'~d~ l ~(0,19 ±.0,14)%'. HecMoTpli naTo, 'lTox2 

nna pemean:a I 6onbme, '!eM nnH pemeJinll 3, BepoHTROCTb peme!II!li I - Taro lKe_ 

14 

nopHnKa, 'ITO n pemeRnsr 3. XoTH cTaTIICTJ 

ny'!e!IHbie l) e • !:!J.e- !:!J.e liari!SIJlHO 

.rtrrll pemeRIJll 1 MHoro mnpe, '!eM nnH per 

'l8HHbiM BepOliTHOCTliM, perueH!Ili 1 H 3 MO 

rreHII9 HOBb!X 8KC!lepHM9HT8IIbHbiX ll8HHbiX 
. . 

peayilhTaToB npoBeneRHoro aHann:aa. 

0T6pacbrBaHne pemeHnli 1 n: 3 He rapa 

,Koe-nn6o eme ne nafinennoe pemenne. 

B aaxnro'lenne OTMeTnM, 'ITO nony'leH 
171 

Hbi oT npHBeneHHbiX • B pa6oTe • B pnne 
171 

CBli38HO C T9M 1 'ITO B peruaeTCli npyre 

B38HMOHCKIIIO'l8!0lllilMil rnnOT938MH, Il3 KO'I 

0JlH81 8 M9lKllY H8CKOilbKllMil KII8CC8Mll )ll 

sToM npennonararoTc.li anpHopHhle cBeneHJ 

T8K Il 0· pacnpeneneHHil COOb!Tilll BHyTpli Kl 

HOfi pa6oTe Il3-3S li8ilil'IIlli H9li3B8CTHb!X 
171 

fiOCTb B pa60T9 B 3fl6'IHT9ilbliOl! Mepe K 

fibre sKcnepnMenTalibRl>Ie .ttannbre o6bPIHO 

'!ncna npencTaBnTenefi· Toro Knacca, nnn 

ABTOpbr 6naronapHbi A.A.TnnKnHy 

ABTopbr 6naronapHbi A.ITaaMaHy n B.B.«P 

Tbl II KpliTH'l9CKli9 38M8'!8Hlili, 

nnTepa 

1. Z. lanout, Yu. M. Kazarinov, F. Lehar, A.F. Pisal 

ITpenpnHT OH~m. E-2560, ,Uy6Ha, 1961 

2. IO.M.KaaapnHoB, H.H.CnnnH. )K3T«P, 

3. IO.M.KaaapnHoB, H.H.Cnnnn. )K3T«P, 

4. A.A.TnnKnH. ITpenpnaT OH.HH, E-235: 

5. A.Banbn. ITocnenoBaTenbHbrll aHanna. 

6. C.H.CoKonoB, H.H.Cnnnn. ITpenpiiHT C 

7. B.M.Mopoa, A.B.HnKnTnH, IO.A.TpoliH 

P-10-2935, ,Uy6Ha, 1966 (HanpaaneHc 
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aeKoTopyro CBOOOJlY B BbiOOpe MOJlen.H-·.'I'O'lHOro 

Torna f 1 ,;, ~~ , f 2 .. ~~ . 

Mbi ouean:BaeM B npennon.o)!mann, '!TO 

Ho ec·n.n ecTh aecKon.bKO peweann, To, KBK 

amr c onan:M, caMbiM ny'lWRM, H 'lTOObi ae pa-
~ ~, ~ ~ 

6paTb f = f-
19 

Po3birpbiW Monen.n f = F. a 

TaK KaK paa6poc . F 1 nony'laeTCst ynen.n-
/6/ .~ 

MeTona n.n:aeapn:aaunn 

K ¢a30BOMY aaannay HyKUOH-HyKn.OHHOro pac

MOJleUbHblX BHa'lane ObinH Bb!OpaHbl 3Ha'leHHl! 

no ¢aaoBbiM cnBnraM ny'lwero na pewe-

/1/ 
COOTBeTCTByeT ) , Pa3birpbiB8HH9 UOBTOpst-

OK838UOCh1 'ITO npn nonroaKe 1-ro .. 
(nrut nony'leHnSI 11 )·o:ao nc'!ean.o 

napaMeTpbl obmll B3SITbl B Ka'leCTBe .. 
F 

9 
, obmo aaiineao ae o6aapy)l{eaaoe 

, MeRb?JHM, "teM y· pemeansr t •. TaK "'TO 

OTHOCD:n.OCh D:MeHHO K HOBOMY peWeHHIO, TipH 

~ ( 0,13 ±. 0,06)%.0wn6xa onpe,nemieTCR aa6paa

ll B npHHUllll9 MOJKeT Ob!Tb cnenaRa CKOn.h 

norpewaocTH ''P 8 !Ill obmo nponeneao Mo

cnY"laeB. Peayn&TaTbi 6nnaxn 

.. .. 
TOnhKO Upll ·1 ,. F 

9 
, _ UOTOMy "'TO, KaK 

oao nc"leano. CxoniiMOCT& ohma ·o"teRb nnoxon, 

~RcTnKn oblno aaTpynaiiTenhRbiM. B llByx nonhiTKax 

t CXOilRCb K 3;..My1 "1T01 B '18C:THOCTH1 UpORB

B 9TIIX cnyqanx.CooCTB9HHO roBOpR, IIM9HHO 

ltYWeCTBOBaHne peweanR S. (18) n (15) nnsr qeTbipex 

nepBoro peweann P (~ '~~'J ~(0,08±. 0,08)%. 

• enen.eHHe p 8 ( 8 ) CHMMeTplf'l.liOt TO CTa'l"HCTHKB 

Ill'~~~ l <.:. (0,19 ±. 0,14)%, HecMoTpn aa To, 'ITO x2 

peweanst 3, BepostTRoCTh pemeHHSI t - Taro JKe. 

14 

nop!!,nKa, qTO n pemeamr 3 •. XoTst CTBTHCTI!Ka npn nponepKe peweanst 1 II Mana, no

ny"leHHbie I) e- Ill;- Ll,; narnHI!HO UOKB3b!BBIOT1 "'TO pacnpeneneliii9 pI) (I)) 

nmr pemeansr 1 MHoro mnpe, '!eM nn.st pemenn!l 3, TaKnM o6paaoM, cynsr no nony

'leHHbiM BepO!!THOCTsiM, pemeHHII 1 II 3 MOJKHO OTopOCIITb C OWIIOKOil < 1%. llooaB-
. /8/ 

n.eane aoBbiX axcnepiiMeaTanbHbiX naRHbiX, nonyqeaHbiX B paooTe , ae naMeasreT 

peaynhTaTOB nponeneaaoro aaannaa. 

0T6paCbiBaane pemeaiiil 1 H 3 ae rapaaTn:pyeT To, 'ITO nepao pemeane 2, a ae xa-

Koe-n.n6o eme ae aaiineaaoe pemeane. 

B 3BKUI0"19HH9 OTM9TIIM, 'ITO 
171 

Hbl OT npiiBelleHHblX 'B paooTe , 

nonyqeaHbie aaMn peaynhTBTbi cymecTneaao oTnn'l-
17/ 

B p!!.ne cnyqaeB peayn.hTBTbi 6onee ciinbHbi. 3To 

171 CB!!38HO C TeM1 "'TO B pemaeTCH npyrasr 38Jl8"18. TipOII3BOilllTCSI BblOOp He M9lKilY 

B3BIIMOIICKUIO'l8IOWIIMII riiUOTe3aMH1 ll3 KOTOpblX peanbHO MOJK9T peannaoBaTbCR n.Hmh 

onaa, a Me)Kny aecKonbKHMII KnaccaMII. neiicTBIITen.bHO peannayeM!SIX coobiTnii: Tipii 

aTOM npennonararoTCSI anpnopab!e cneneanst KaK o '!acToTe ncpeqaeMocTII xn.accoB, 

T8K II 0· pacnpeneneHHII COObiTIIii BHyTpii K8lKAOrO ll3 KU8CCOB., TipOSIBUHIOIDaSlCR B ASH-
. ' 

aoii paooTe na-aa nan.II'liiR aeiianecTHbiX napaMeTpon nononanTenbaan aeonaoaaaq-

17/ llOCTb B paooTe B 3H8"111T9UbHOl! Mepe KOMUeHCllpyeTCSl TeM ¢aKTOM1 "'TO 1!3MepeH-

Hbi9 aKcnepnMeHTanhHbie naHlibie oobi'lHO MoryT pean.l!aoBaT&cn aa c"l~T 6onbmero 

"tn.cn.a npencTaBnTenen· Toro xnacca, nnn KoToporo Mea&me X 
2

• 

AnTopbi 6n.aronapHbi A.A,TnnKRHY n B.A.Mopoay sa noneanyro nncKyccnro. 

ABTOpbi 6naronapHbi A.TiaaMaay II B.B.<I>enopoBy aa neTanbHOe o6cy)K}leane pa6o-

Tbl II KpiiTil'leCKH9 aaMe'laHHSl, 

n II T e p a T y p a 

1. Z.Ianout, Yu. M. Kazarinov, F. Lehar, A.F. Pisare.v, Yu:N. Simonov. 

Tipenpi!HT OH5UI, E-2560, lly6aa, 1966. 

2. IO.M.KaaapnaoB, H.H.Cnnnn. /KST<I>, 12, 692-701 ( 1962). 

3, IO.M.KaaapHliOB1 H.H.CIInlla. /KST<I>, ~ 1385-1393 ( 1962). 

4. A.A.TsrnKIIH. Tipen~IIHT OH.HH; E-2353, lly6Ha, 1965 • 

5. A.Banbn. Tiocn.enoBaTenblibil! ananns. <l>naMaTrna, MocKBa, 1960 • 

6. C.H.CoKon.oB, H.H.CnnHH. TipenpnliT OH.HH, ll-810, lly6na, 1961. 

7. B.H.Mopoa, A.B.HnKHTIIH, IO.f..Tposrn, E.A.lllax6a3SIH. TipenpnHT OH.HH, 

P-10-2935, lly6aa,, 1966 (Hanpann.eno B H<l>). 
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B._ P • .H.3ynhKapneen, B.C.Kncenen, B.C.Haae)IutHH, B.H.CaTapon.ITperrpnnT OH.HH, 

E-1-31-94, lly6na, 1967. 

PyKonHcb rrocTyrrnna B naaaTenhcKnfi oTaen 

12 anpenn 1967 roan. 
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