
.,, 

06bE,DJ1HEJ-IHbJH HHCTvfTYT ,I,llEPHblX ~1CCJ11;,llOBAHvtH 
JJa6opaTopm1 reoperHtrecKOH cpH3HKH 

. . I . 

P-213 

IO. H. EJiaroBell.(eHcK1111 H r. ~1. KonhrJIOB 

Bbl'IHCJIEHHE CTATHCTH'IECKHX BECOB no M.ETO,llY 
M.OHTE-KAPJIO 

• 

f ~ )J.y6Ha; 1958 roi 
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P~213 

rO. H. 6JtafOBeUJ,eHCKHH tt r. vi. KonbIJlOB 

I 1 •1••./ •••. • 

Bbl'IHCJIEHHE CTATHCTH.4ECIH1X BECOB no MLTO,TY 
NlOHTE-MAP JIO 

.:-e,!UIH;HHl.ll1 lfffCfl!Tn f 
ACpltWX H«JICJlOBalll! : • 
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Ilpeinaii~Tcg cnocod BUQHCneHHff llOBTOPHYX HHTerpanoB nn-

60~ KpaTHOCTH no M8TO~Y MOHTe-Kapno. H3naraeTCR npHMeHeHHe ero 

K BNqHcneHHD CTaTHCTHQ8CKHX BeCOB npH Mo~enHpOBaHHH npOQ8CCOB 

. MHOlt8CTB8HHOro po,ueHHHo 06cyx~antCH . BOSMOJKHOCTH ero np1,u.rnHemrn 

B pasnzqaNx cnyqaax • 

f·· 1-_.,. >, i:1f_, ;,.. ,ff( ·~r~y;,; r,'f i, L_; j"'.·.p-:·-:n J;ii\L'.\ 
ii' ;f! ~\ ~.• : .. ~; 

, ~,. .,.,c,-.1.,. ··-. 

,,r;: 
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IlpH Mo,n;eimpoBaHHH npouecca MHoxecTBeHHoro pox,n;emrn: (CMo [i]) 
B03HHKaeT Heo6xo,n;MMOCT~ BhitIHCJieHHH CTaTKCTHQeCKoro Beca OT,n;eJIL-

Hli;X}:peaKIJ,1:t}(~ ~Tc;., 3§!,A~~a:·Jll!f(JY~O)!ffq~g~~HO,.,~-~W~Jf~Ch ~;~~- ¥0~:~}\ ,, 
' - -~g. 

~epMK 11 cent1ac m,rnroTcR ~qxpeKTH~Hhl~ ,T,a6.u;t,tt~_hle. n. rp~gn-1t1~(?K1Hf _cnoco-
. . . . :· . ,_, ,L.... .. .. . ·• ,. -l .. . l~ 

6h1 ( cM. [ 2] , [J ]} BhlqHcJien11f! cpa.3oBoro 061,eMa .JJ.JISI a Toil Mo,n;em-i. · 

o;HiKo' 'irp~. ii&i~ni-f'poBarunr 'lIYE:HO -y,ie'±i,:;'BhitiKCJUIT'b' 'q,a130~hie· ·oo'IleMhl ,Il;JISI 
pa3J[[,fqH hIX MO,n;eJI e ~ MH o>.1:eCTB8HH oro po~,n;'t:]iurn:,,{ t. e·. '.JtiMe'.T1.:' ·ctro'C'l)O"• l'Bh.14:H C:-. 5 

JI.fiT:& HHTerpaJI 

SJ\,(E,o):,. ~cl3ptlr2 ... ~fr" ~~1,P2 ,· .. ,?r.)S--(fpJS(~ei,~£) (I)·.·, 

iJISI Ji106oro BM,IJ;a 'T x) • Cpe,n;C~BOM ,IJ)IH· BhitIKCJieHMSl· (I) MOxteT CJIY1KHT:b 
- ' 

• MeTO,l( MOHTe-KapJIO, B oco6eHHOCTH Ta ero pa3H0Bif,lJ;H0CTl>, 'KOTOpaR . 

HOCHT Ha3Ba1rne MeTo.n;a "BhI60pOK no BaJ!CHOCTH" ( 
u 
importance of 

' > I 

sampling'' ) 11 nosBoJt~eT_ pe3KO yJiyqittaTh cxo,IUfMOCl':& npMqnt-iJ!CeHH~ 

(CM. no BTOMY IlO.BO,n;y [4]). OiHako ,D;JISi np11MeHeHl1R MeTO,D;a 11 Bb!60pOK 

no Ba~HOCTH" Ha.n;o npe,n;craBJIRTb cede donee MnH MeHee xoporuo BH,n; 

~YHKUHH T · ,qTo B HaCTOH~ee BpeMn HeB03MO~Ho. 

.., 

B 3Ton pa6ore MH npeJiaraeM ,n;pyryn Mo,n;H~HKaUHID MeTo,n;a MoHTe-

Kapno - MeTo,n; B3BemeHHoro pacnono~eHHH. On He TaK CHJI»Ho yJiyqma-

' eT CXO,D;HMOCTb Ilp1'!6JIHE:em.111 KaK MeTo,n; "BHdOp0K no BaimocTH ", Ho 

x) Bee 0603Hal.lem,uI Ii .WOPMYJihI c ,D;B0MH0M HyMepar~t-1:ell TMna: (2 .. 12) 
B3SThI HS pa60ThI [~ • 
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BCe ""xe Jiyllnie ~ ·tt'o'6J4~·oro" cnocoda paclfeT,a .n·o -~~T-6;zy ,MoHTe-RapJIO· 

H. npHM8HltlM ,D;JISI npti.HSBOJ[bHOn :cpyHKD;V!H ·-:~ './~ ::; ·: ,• :::. ·. :iU:i' 

H,II,eH E3ro. 6hl_Jia: BbICKa3aHa M.lio I1o,n;ropeuKH1h- MaTeMaTHlleCKOe 
. ' •~ .. ·. . . 

060CH0BaHHe ,II,alj0 D.H .• . BnaroBeJneHCK:L-tM [ 5] • 
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: 5'::._1-':jt.J{~) J.r ·, · ~., ... ,r·•-.,- ··:,,;.,, .: , F ('2y·n · ;·e·r,t<t'.! 

a..n, .- . . . •' 
r,n;e a,I\, -:-orpaH:0:qeHHaR 0'6Jie.'d±» B n;':lMepHOM npocTpaHCTBe :·x'o4ex > t.'.i,{ 

p ~.(}t,1•z1•·· ,},J ~ J (~) _:'\,:~~npepbIBHB.~,-HeoTpHl.{aTeJILHafl CJlYHKUH_~J,. _.~ 

_ nepe:MeHHiiix • 
.. • •• f •.· ! .,,.):,. • 

.• r, 06hlllHLiil rryu, B:ortmcJie1rn:.a (2) np Mero;,;y MoH_T,~-K~pJIO l1:9:tl!rrnae~7,w., . 
,. 1 .\ '. • '· .,;, -;,:,_ •• ~1 \)'-J . . . ·. ,\. -- • . .i. . .. : ·, \ ..... '•,,ti . ' ~?. 

CSI C Toro, 4?0 p~BH0MepH0_ "6pocaxox" TOtIKy ;: f _B -~pHM~,Yr0JihHt·~~:,. 

· JLJt co,n;epimIItHH ah., co cxopoHaMH napaJIJieJI!>HWM ocmA xoop,n;irnar. 
···- -. Ilyc:rt· .. , :~: :·, . ! : t. · .". . :, . · . ~\-·~- .. 

' ,_ .. . i,.:- ··t • ~ l : 

•- (3) 
A i> 

Tor ,n;a· c·p~,ItHee stiatieHHe { f. no BCeM 6pocaHlU1M ~npi,( YB6JIH~8HliH MX 

,rn:cmi' CTpelUITCS: K' '"c>'THOWeHiU'.) ,.; s . '·it! 66'I>eMJ' 1VA'.n .. ''C.n'e)ioia'TeJIF,HO' 

ycpe;a;H.fUI BeJH.f(IHHY °¼. J, 6y,n;eM npii6JHiiK8.T:LCH It $ ti ,{J, ,_:: . : '•• 
:J\. . / 

IlpH .. :TaK OM Me Tb;r{e. pa;'c \{ ifra cyiq e C :r:a'e1u!cY ;:_Men OJ.U/3y e TC H II p sn,myr OJI:b

HHK A it;~·:.,Mebt,n;y · teM, B nepBoHaqaJi1Ii6~ HHT.eJi".paJie !{2) oH oTcy±biBy:... 

e'.],'. BBe.n;eHt1e ero Bh!rJrn)(HT He O'l!8HL "b;6dc1foBaHH~. ~CTeCTBeHH0!1 - ... ;,.,,') ~;" 

noaxo:uy HB~HeTCH MhIC~b OTKa3aTLCH OT p03h!rpuwa p B npHMoyronh-

m1Ke An.. , a 6pocax:r, BMecTo aroro KaJIC,IJ;Hii pas ? IlpRMO B 
.. 

OCJJiaCTh ~ .n. • Ho Tenep1:,, OlfeBMJmo, y1:e HeJII.-.3JI 6y,n;eT rrpvt B1:r<nrn-



;, ? 

- 6 -
/ 

' A .· 

JieHHH cpe.:n;Hero f no BCeM 6pocaHHffM ·c~HTaTb Bee 6pocaHHB_paBH0-

l..\eHHhlMH. Ha.l(o Kailt~OMY 11,~. H».x' npnq:soliTh, onpe;:,;eneH~hlii "Bee", KOTOPHH 

-dhI ytJHThIBaJI TOT ¢aK;, .:-~;o -~;PH ~~~o;b3~:~~~~R npsn,rn;roJII>HMKa A ll- , 

· nona.:n;aHHe B o6nacT:& . Gt .tr.. CJiytiaJIOCh q,~ .Ka:K npaBMJIO IlOCJI_e 1'.iHOrq-
,..... .., ''l •'' 

KpaTHhlX npOM8.XOB, Henona,1(aHMi-l B a, 11, • Kax)toH roqKe f E ct- n., 11 

·,CJie,a;yer ··nOC:TaBH'l'l, B COOTBeTCTBile cpe).(Hee :KOJIVJ:tJeCTBO no,:n;oOHL!X npo-,- . 
MaXOB • OHO onp,~A~.{Vf)eT Bee 3Hatiemrn z{f) . • 

· · . :· :.. · · r.: ~?t-: :· .. ~ ; ; · · ... ~~ . . . 

flcHo, q~fo ae·cr:··oxrpaTiro nponopru101taJieH KOJIHqecTBY npoMaxoB •. .flcHo 

TaKJ!Ce, _.tJ:ro Bee .He; AonieH saa~ceTh or BH,n:a · cpyHKUHM J (f') ~3axo on 
,,. . ·-·.~f·1::·· ;.~~:·l"·\·· ._:, <, --~;:.: ·•: t.·(:·•·", •'."'',• ~ .··"~ '-~·- . 

,l(OJIJCeH 3aBHCeTb Ife·,-:TOJII>l{O '·o'T' q)Opliill' o't1JiaCTH a;Jt. ,HO 1.f OT nocJie,n;o-
- . . . . 

· ,.-·r;. ·- -. · ~ r·, : _ -~, ,:~-:~:: . · 

:aaTeJihHOCTH, B l\Ol'Opott pa3hiI'pbIBaIOTCJI KOOp,IJ;vtHa-TH roq1u1 f • 
--~ ~ :~(~·-._:;';!T ·~P• • 

IIo3TOMY Taicot1 Me~o,n; ,n;omiteH 6hIT1> y)lo6eH npu ·MaccoBiiIX pac'.q,ijxax 

HHTerpaJIOB OT - pa3Jilf4Hb!X q;yHitUJ,!M no O,IJ;HOil I-! TO}f ~e MHOI'OMepHOli od-
1' • • '. 

. - (. ·, -

JiaCTTtto Ilo,n;o6nan CHTya1u,rn BCTpeqaetcJI, nanpiu.tep, B. 3a)1aYe o Mo,n;e--

. Jrnp0Bamu1 npoqecca MHOJteCTBen:aoro poi:,n;emrn:, r,n;e nepexo).( K HoBoi1 

MO)l;~~11· ()3Ha,tic},eT, M3Me,HeH~_e· <PY}!~!Jvl~--; :F B (~), . a OdJiaCTh l4H'ry_r;p~:130_-

,. 
I 

1 .. , 

·1 

. I 

I 
\ 

.·1 

:1 
-I 
I 

;1 
I 

'-; B~HJ,1~ 'OilJ?.~.TI:eJUI~:T9H _JHt~~ KYIHeM8:TMqe_CKMMH ~OOIHOmemu11im: 'I,f IlOpTOM~~--- ·1 

ocraijrcs HeHsMeHHol. 

ITpoHn.no,c'.tp:wpye~t-Ha .:n;By:x_ np1ni.iep_p.x rJIJe,n;Jiarae~.1bI.H _ ¥eTo,n; cyMM11po

Ba~Hfl;:'. no: M0HT\e-KapJI0, c. ,B.eCOM_ •. ~3 _;IlpHMepoB Jierxo. dy,n;eT YCMOTpeT:& . ·.• .. .;._ ' . . ' ' ' . . ·- ' .... ~ .· ·. . . . . . . . . . . . ,,; .. ,: '. .~ . 
'i. 

., :·' H, 061nee :JlpaBHJlO ,1.l;JUI BLiqH_CJleHl-18. neca., _ , .. 
.. ,. • • • • I • ~ 

·--~T ;- ·. • <(.~II':• ."\ ·; •• q. 

,,. 

·..; : 

-1 
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IlyCTI, (p1:rn., I , IlJIOCKOCTb ~LO J Z . ). BH{IMCJISi0TCi'I HHTerpaJI no ne:s:a-

me~ B liJI0CK0CTH }i O 12, 'l!eTBepTff Kpyra Q.,a, pa,n;11yca 

1 ·• OmuneM BoKpyr <l.t2, KBa,11;paT A,£ji:: co ,cTopoHoi.t, -1• By-

,n;eM pash!rp1-JBa:r1, itoop,n;I-!HaTbf TOtrKM · f Cf,,, 1z) ae o,n;HoBpeMeHHO ,· a nocJie

,n;oBaTeJI:&Ho. Koop,l\1tU~cf.ra-.:••·: -- "< J,_· · Tot1eK .• . ,
0

_P e_~tt. ,n;oJimta 6LIT:& pa.ahlrpaHa 

paBltOMepHO B HHTep~~~~~~fE_~I1·•:.,:~~f!f.~~MHa:y~~-:;~,2. -~ npeJKH8M cno

co6e TOJ[0 CJI8,Il;OBaJit~1~1-·pastitpat~i"f\~~lP~;;·:r-iiilroMep~o. T_or',n;a npH 

cp1rn:ci1poBaHHoM ~ L 1 \ ":_W~2;11;0Jin, tJt{C,11~;_:~;P~~,"--ao~a.Bm11x B_ _ _ a,~~ .. , OT 

HX _o6mero tmcna, OJ~~,a 6u pa1faa :oiit:Cl'~t_e'1l~:Wtpe3KOB. KK.{' /KK 2.. , 

T.e_o V 1 - ~~' i{ Ot1eB1f~H?, ecJI~i:p~3Hrpa:r1,·~; f:t · npni~o Ha 

0Tpe3Ke kk"t- ·',,.· ·,"··q~f'o6b1 )3c·e"" vr~-- E Q,2, . , b:o TOtlKM. /J ' 
' ,,. t '· "' 1:, , t 

paBb!rpaHmite Ha 3TOM OTpe~tt~-·-p.8.J}J!_Q"MepH.o, H8.)('0 ,Jy)l;eT 6paT1-, C B8COM 
.. h !::•,.:.:,::•• ,:;.•:••:,,.~.-•~~--~"'."•:•~•• •, , .. ••~•."'."',W ... -,,,: ... .,•~•·~~ 

w(_p)::: kK 1 
, x.e. w(f) =-·V't~·J··r7·-:· saTeM, KaK.k"~;Pei!.n;~, Bbl'4MCJIHTh 

K K .2. i -.. _,, 

B Kax,n;oit TOtIKe J (~) w (p) ) M :·~qfe.n;HliITh· no nceit<.~~ l - • 

IlyCTI> Tenep!> BbrtlittCJUieTCSI MHTerpaJI· IlO 'tiaCTH Ccpepbl a3: i~ ,rz. f3 ~0 
. ··. . .. ,, .•. .• .. ' ' 

pa,1\vtyca 1 (pHc. I). OmuneM BoKpyr Hee Ky6 A 3 · , · co CTopono:t-1 !. 
IlyCTh f i pa3NrpaHO paBHOMepHo B (0, I).' T~r,1\~ np~ paB~OMep-

HOM posbirphlllie · 12. Ha l'CK 1. Kax,IJ;yIO TOl1.Ky, r' ('f i :,Ji' 0 ) 

Ha.no·· 6paTh c necoM ~tc•/Kl<t o B ,n;aJI:&HeitrueM·,: noJiy,urn- ,; ·Jt ¥I 

1 fl , Ha,IJ;o pashlrpaTI> eme · 13 na otpe_sKe -. 4~1 , BMec~o 

.J:_ £,
2 

; rI3 odll{ero 'l!HCJia ToqeK, KoTopue no 11KaHoH1,1qecKoMY
11 

cnoco-

6y 6hl1111 6hI pa3:orrpanh! cnepBa na IC K 2.. · , a noTOM Ha 1-L2. , 
n oxpesoK 
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W(f) = .(.~K~/kv-'
0 

) • (,fL_.1/{.o,_-: )-~ V1-~,2_' • VJ .,.2. 7l. · · "~ \ . /LoL2._; . -, .. --'1·1 · ,, ·•-}1- .,2:'.•,·. ( 4)' . 

TaKoti Bee: CJie,IJ;yeT IlpHCBOHTl> mo6oit ,T_O.:clK~. / ii1,f_;/c; t.J;./l.,:l, J1r_
1
,~~~,q.pn 

:pyHKUHH OT. 3TOit TOtlKH. . -.; 1 -. . T'::: ,.-, . . • , },, ,,,_, , 1::o: ,: n:J.i/J . 

MoxeT (}bITl>, s)te·ci. yMeCTHd 'Ho)J.~~:pK1iy{i '--~lait1~;CHMo&r1, !?iiEfoa:-•:o't· 

npone.n.ypLI. po3hlrpbUUa~ Tait, ec1'M 6bl, 
1

llbJ1yt.Irui ' 11." ' Mbl diJ 1'pe_s'iitid: 

paJlM: paCCTOSIHI.fe Pl< . M y~oir.•; i_!k~;J<..P· ·,p, HHT
1epB~Jiax!?fb \~ Vt.:. ?:2/·) 

. N , ' , >t 

H (0, f ) ·cooTBeTCTBeHHO, Tfh::~e~c~~~o~. TO~~~,{,.f. :;f'.;~llB~.n,eJISIJica 

cht yxe oTHomenHeM nnoma.n,e}'t ,KR~~~!?- ,e~,Il;~~c~ ,;.i·:~J;~~f :::I·;~· ~Ba,11;pa~a 
. i) 

co cropoHoti I, T. e. dhIJI dbl p~Be~ ~ (i- \,. .. 
. t ·. 

Tenepi, MOltHO nepeitTK K ~6ll(eMy CJiyllaD. IlycT~ KOOp)J.HHaThl TOtlltH 

p=(f1, .. ,1Jn.)pa3urpblBalOTCSI paBHOMepHo B nopSI,n;Ke ·HyMepanm.Y: T~eo '} K , ,, ·' 

pa3HrpHB~~TC~:. pa~I~?MePH,o ,~ ,npe~,~Jia~ •. ,,} ~'.. i r 1 /'i f'_\ ~OT(J~hIEf cy- •\ 
II{eCTBeHHO 3aBHCHT OTpesyiu:TaTOB npe,a~.iiilni-dc ]>·cis1:1rp1,ru.re~. H3 ·\1rnJI6-

. I . , 

.. , 
B. To'iiKe .. • · f . Ha,I(o 6paTb c Be(ioM:- . EtJ :,., . ,:,·;'(:• I() 

nocne,n;oBaTen1>HocrH 

(5) 
npn 

-~ '. ... ;f{/i"~~: ~-J;.i_ ,~:JJ. :~l?..Li 1 .. .'-:_~..,:_ •. : -:~.:J :t!=}13·:·i't)i" ' .. : 

-,,7 }~! oo ~; J; f.{p)~~lp) ,'..\ ... :. ; C 6} . ;• -
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r.n;e CYMMHpOBam1:e. µpoH3BO)l;HTCH .no BCe}l .N . TO'!KaM Bhl66pK}fe 

Hpe,n;nara.euuii MeTo.n;; H8.3BaHHHti HaMK ftMeTd).'(oM · B 3Berue1rnoro · 
, . 

pacnoJIOJ!C8HHSI", ·11MeeT C OC>hltIHbIM MeTO,l(OM MOHTe-KapJIO TO odmee, t!'.tO 

p03Hf:pllm f ,c , -1.1POHCXO)J;HT ,.paBHOMepHO; ero po.n;Hl1:T C MeTO,UOM "BLI-
' . -- . 

... 6opoK no :Qa:atHOCTH" HaJIHtIHe Beca w (.PJ , onpe,n;eJIHeMoro, o,n;muco, 
. . ... - .. - · . · · . . ... ~.,r :- · .. : l t .. ~ 

"ne cpyH~$~ii · f(f) , ·a nonoxen¥eM TOQKM f B a., • 
:, ., .. 11-S<; 

OtieiIHM BepOSITHO'CTb OTKJIOH8HlUi sh, OT' -S-: B 7 1np1
e,n;naraeM.OM 

cnoco6e. no nepaBeHCTBy"- '4:edumeBa '.>}'.l 

·., ',,~ 

. p{rsN-51 , e} 'v 1-
r-,te 

FJSN 
ef, 

((\.,~_;. ~· .. ;~-

"-.•' 

' .. (7) 

~SN= ~r~:w(p~~ i {J.£1,ww(JJ!ffj ; sj ~~ u~~r)wrrf"t~StJ. ( 8) \ 

T ~ e· .... BepoJ1THocx1,.- Toro, . t!TO oTKJloHe:HHe · cpe,n;nerp. :no > . • N, . 6poca-
-· •·• . . ' . r . ~ ' . . •• 

HHHM SN· OT 3HalleHHJl HHTerp&Jia , .. 5 ·. ·· ·.He rrpeBOC),'Q,I(Hl' . e , 
OTXHqaeTCH OT e,I(HHHUH Ha BeJIH4HHy: 

. .: ff£(p)W(p)cl.p·~· 5&: 
-·J - Q. n.. ; .. '. ' . . . 

- Nell • 

COOTB8TCTBYDutaSI .Be_Jl;HtiltHa · cl;. ., ,I(JISI OObil!HOro MeTo),(a Mon.Te-

~pJio· · npH N '\c: 6pocaH1utx B npn¥oyr;oin,H~J£.· ·~.A .n paBHa; 

I 
I 

'i 

j 
1 •: 
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I Nr·c ~ "· .. 
. ) .' . 

. 'r/~\~0;_; : .. ¼It..· ;-0~1>eM npRMoyr~.rrbHHKa /' ./}- h,· ·.: • J(JUI M~IOr~~'~ ~~H?~'O•~ 

MepHUX liHTepBaJio~ B Bhlpa,K~mUIX, ~JI~ ..• , ~--· ~- . ~: , ~{Ol{~q,. -~p:e,ii~6pe_iu, 

BTOpbn,LCJiaraeMMM B cpaBHeHJ.U1 C nepB·bf¥~ Tor)(e1., Il(?Jiar~1!_, ·vA ··:,·i 
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IlpYI O)(HHaitOBOtt TOtIHOCTH •. C ,. M p~;'H
1

OM ~H·C~~ .dp~-~~H~~· N 1
~' N 

yMem,memrn. J BO3HHKaeT. JIHlllh 38. Ct.IeT 3aM0HhI . 1 Ha w<i. 
/ TaKHM o6pa30M, 3Hatrn:TeJil»HaH 3KOHOMIII1I B oCT>eMe BI:-,I1iMC1Iem111 IlORBHl'Cff 

JUUUh np,1 w 4;.·· 1 . QqeBH,Il;HO' tIT·o· 31'0 yMeHI:imem1e )UfCnepcM11, ·Hac:ry

naer ¥.3-3a Toro, \ITO TOGKH, paHee pas6pocamHbJe no BceMy A;n.. 
Ten$p& cocpe.notoqeHY nHmh B o6nacTH 

dpocamdi T04KH f. Be,ll;eT K cyi:eH:vt:D pa30poca B 3HaqeHHSIX. f (p) 

Xna Toro, QTOdhl qHcneHHO OU8HHT& yMeHbmeB~e J no OT-

nomemno B: . d'
1 

· 6blJia no,l};C\UITaHa :BeJnttIHHa -•:. w n., ·:.--. : · .d'1; /J )I.JUI 

n = 3 11 n /JO , KOr)la att. - n·-MepHhii'ir map pa~11yca • 'R 
A;,__ -omwaHHl:li1 oKoJio nero ..n. -MepHhlil Ky6 llI f (p).::: L 

lI!iiCJia OKa3aJIHC:b CJ1e,l\y10m11MH: w3-:::::. 1, 5" ; w,o '.::::: '1,5 • 
YMem,meHirn ,n;irnnepc1-rn Be;i:eT K' yMeH1>IIIemno BpeMemi, noTpe6Horo ,n;JIR 
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BlilqHcJieHiiUI HHTerpaJia c .'.n;aMHolt no,rpemnocT:bBJo Cne,n;ye:r: ente saMeTHU,, 
r \ i .~ . \ .~ : 

t!TO I ecmi BI:iI\lHCJiea:0:e npe,n;eJIOB HHTerpHpoBamrn: 3Hatrn:TeJU,H0 CJIO:l!!:Hee, 

_ t1eM, npoBepKa cpaKTa nona.n:a,irn TOttKH p s 06JiacT1, a/L , TO 
: ., ·, ' " ., ; ·.·: \L :) .i.)_,i :··. h,, ;L ; ;, '. -.. ~ "!'.. .• '. •• • • 

_3TQ yueu1>me·m1a \. MOJCeT H He lia6JID)ta.Tr;c.fl. O.n;HS.ICO BO MHOrHX CJiytiaax 
·· ,_.,.• . ··.•1.-• · .. ' . I • - . 

uex9i' .B3Bf3IlleHHOro lpacnoJIOJ[8HH.fl ,It~ej? -'peaJI:bHYlO Bh?ro.ny B cpaBHeHHH C 

o6~tmbiM ~eTo,n;o
1J· MOHTJ..:.Kapno. Octid'eHHO y,n;o6e'H .B 'a±oM''.,OTHOllieHHK.·-: 

.·::'.. :\<:I .r ~ .. : ;·-:,,t,:i :_\ · ~~ -:-._r·;r"\F_i. ·- ·•: y , ;-., , 

TOT CJly'llal, Kor ,I(a ).lJU{ npoBepKH nona.n;aHMR TOl.lKH f' -' -·:a 06JiaCTh 

a, n,' HeodxoMMO B1IT-n1cJIMT1, npe,n;eJI_Iil i;rnTerp:0:po:aa:fiZa, · ta:rt iaK 

HMH sa,n;aHbl rpamu~l:l OdJiaCTH. ] BTOM CJiytiae YM8Hl>m~mte .n;t-1:cnepcm1 H 
{}. _ _J-:,) \ . ·, •; •- f\ . '!. \,. \\. \•• .. ":!,.'f r ••·, \ _: 

,l{aeT yMeH:E.meH11e· ... BpeueHH, _Heoe5xo,n;'1p.i0rO i~-~- ·»iiin1CJI8Hit/L:.HHT_erpaJia, 
\ . - . . .. .-, ~., . .. \ , .. \ " -

npH npHMeHeHHH npe,11;JiaraeMoro cnocoda. .: \J\ 
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l-Irodb! np111vreHHT:& cnoco6 ~B3Beruemrnro pacnonon:em1R K B1i:ii11c1iem110 

c.11e,n;yeT paccraB11:r1> B (I) npe.n;em,I HH.T_erp11p0Bamur .. 3To Mo,rno c,u;e 

n~rh pa3nHqH~M o6pa3oM, ~ 3aBHCHMOCTH OT BH6opa nepeMeHH~X ~ no

p.R,D;I{a nHTerpt1poBaH1'iR. Ka::t y,rce · 61:IJio np~rt,.u;e OTMe~eHo, OH}I ciripe;~e11.R

lOTCII _JUlllih Kvrni.MaTW-Ieckvl!Ui COOTHOrue1rn.flMi1 MeJi\'..n;y BT.OpJ1~IHh!MH 48.C'!M~a.;.. 

rr .. r.rn, a ·He Bl!I,U: m1. .r V 

Y-<nnrmaR Hamttute TpOHKU K0Mn0HeHT y ·. Kalft,D;Oli 113 ,nepeMeHHlilX 

, MHT erp!1p0Bamrn j!/C. , sarrnmeM ( 1 ) B n11,n;c 

" %eHMR npMMeT BH,IJ; 

· fim 
N->OO_ 

~ .... 

. {II),._ .. 

r .JJ.e 

'V "41 ( ... , ll(' ~ K , £ k ' •• • ·) ; (12) 
.tr. , . . .. ... 

w - fl q> I~/(1:--rz~J(s:J:s~J. (IJ) 

B [1] TIOKa3aHO, _t!TO (I)_ _npeo6pa3yeTCSl K BM,IJ;Y. 
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B 3aBHCH~OCT~ OT BH6opa rropH.n;Ka H q~peMeHHHX_HHTerpHpOBaHHH 

MOi!CHO np~rnecn1 3aJiropHTMa· _pac~ii\:~ (I):·:--cl)° ,"·y,) , 0) • 

«£) ! ·:: e,603Ha~11!f \,;} . ( 14) . :.· . _ :n, .- , 

··•'•• ,. 

. p~ ='!~),.~ d» 0~~~ 'i~ '··,·: ··ql~~ 5 K 

;~i-~·:~·~\:;:· . .:. . ., ::1.~.-.. 
\ ... :: .· 

(I5) 

n ~Y;A~t,~,,:n~01ii3J?:£?L~II>, posbrrp¥lli t< ',: .:.'~k t ,1K B n~pn,n;Ke HyMepa-

J~M~ .:-?r• ·: 1r ; A~- S.11;~1 ~. Tor,n;a npe,n;eJihl u~gerp~B9.~a~1.~~: _.n;a~~CH ~~~~-
My.llaMM: 

E E * , ... \:\ : ;;:, .. , 

k. . k , . .Jc . . k . • . . K K 
11 E Jr R -t- * E , V O , e.c.Mv if" · ~ ; l,l, K < n.-i J ~"° M;.,, ' ~c,E: P,.-r: ~~T , i ~~:,,_o.JlGH;,. c~Y~u;P61 · · 

* M1c * -·:.·.,oc ··,;· :"":;·:_., 

[
! ~ ~ £ .... b ,,:Ek-Pit Ek 

u_ , ~C..UV M,< tn"' 71 ~ ~ . MK t 9 . .(17) 
- MK E" - ~ e . . = -"21e Kr,: K, g ocroc~~H'" ~~y•<tSl,c. ;, . "ck. .. · i, ! ) . ' 

:s 1f 2 •, ;•·. :s f .{ •·r, , . t·) - -;;/" ., .. . - ....,._ ' . . ' ... '. ' ' . - . · ,.. 0 ·K'·•·f 2 ·"" ._,. . .,,_ ··--,·-····•·· (18) k - .IL ; K - - 1 J •• ·-·· ' ' ,. . . .. . ... -.·, . . . 

a . n-f. 

E 11-f n 2 rt -,. . ., '· . 

1j_) = pra-1. Pn-1 . f ( P1, p,.' .. -', p.:n:Li1 :_~ t f'K.) 1 -fie. • ( I9) 
. p): EcJrn nepeMemtTb rropn.n;oK MHTerp11poBamrn, non1,syac1> rro-rrpe,rmeMy 

c~epHqecKoR CKCT8MOA Koop.n;MHaT, ~,e. B38Tb 
\:.:t ... ✓- ·t 

~h _,.; : >; ·,~ 
\1 ·: :.r 

Gj 0 K = f IC . ' . F k ~ ? ~ ' _.'PI(_ Fi' .. $.f({ ( 20) 
• •• - ' ' , •• •• ;f ' \ • ., -· \/\/ 

TO ¥ ' KaK .lif npeE.n;e' . BbltJllCJIReTCH no "(I9). 113 § £ [I]cJie.n;yeT, 

lJTO npe,11;eJibl M:HTerp11poBait11k; no JI<·:-, K·J?!c. CyT.b 

I f k: = -i 

1~==-1 

. * 
111 ,; , --· 1· 11 , . t K e k .. t 

• . -·•, · • - ·;- - ,.. , ·. =. IC mo,x. u., :- ,,,- ·. 
,, I< _:-,t_,.,q,J.,'.sl!. -0 , ·.•KP ,_,,,,.,"f',,l.M< •;mk .(2I) 

"tll - .. --1:· ... ,·, ,·, •' I- . . ; . II . ''i'""• i.'· ··., •. ,,,t'i . .... · . i::~'.; ;~---, .... 
;· ~ I< -~·

1
y M~;;_:;cL,

71~ ~ pk,ni.it ~ · '?~ :: .?·~~~~ 'npi/ -~ ~ _::!:. . . (22) 
Ml< »ti( 
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3,n;ecb . r ~a..,c.. ~ eCTI, Komrnyc npe,n;~Jll,Horo yrna.:.·{OMo, HanpHMep ~ (I. 12) . ·. 

113 I I]) 

(23) 
. -~t·~ ~·-

Q, fl(,::;~ cyx1, npe~eJI1>nwe 3Haqem-rn MMnyJI1>coB no,n: yr110M . 0 1< ( CM. , 

Hanpm,rnp, (I,91:),, (I.IO) H3 [I]) .. ,:. 
'• 

(25) 

E - - n-, . 
· lp =.f n~( . p/'- J"" (pJ, : , •) fn-1 J .. -f ,-;) " ,(26) 

. qT06bl HaHTl1 npe,n;eJih! ~~~TerpupOB~HHst,;•YtlT~M, t{TO (ct1J1])06J1aCTh pa3- .··· 

pem~HiI¥~. snatieH·~t,t lk 
.. 

TpexuepHoro 0nm1nco11,n;a. 

_· e·crh :rpex1.rnpH!i{:!ii a11JI.r1~qou)J. _BpameHHSI. )XJHI 

C MaTp11nei1'. K03(P<!JMUJieHTOB (Ctg) t,j:z 11·•·J4 . 

1 paBHhf ~ 

: :/ ~ .. ,, 
.:·, (27) 

J 
I 
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ft) , .(',) 3Aec1> · d 4 . -onpe,1temrre1n., MaTp1m;u \..a_.j np11 t,j = 1
7 

·••:,4 j IJ. 2.. --

. -onpe.zteJrnTeJI:& imTpMIUJ. ( °j) · np11 i,j = £, 3 , fly -anreopo-

11t1ecKoe .n;ono.iIHeHue 3JieUeH:ra~'- _d.{/ ,•.:· MaTpMl{LI -·-,r(~)<3 l:,j-=-1__, ~., .... .,· ~- • ' 

B 1irnTepecy10meM Hae aJIJIHncoH.ite i.ra.rp:m:ia ( ~j 11Meer BH.n; : \ l .. ~ 1 · .: 

E ~-X 2, - X KY I< - X '~5.: ~·- 2:✓ :~.·.· 'L;, ·.~ 'J(-' 
h " ' ' f<:z::., K :.-- J\!(l .. f I<; Lt k 

2. ' 
X Y ·E2-_tT _"t.r 7. H ·Iv, ~* 

.~: I<. t< .. •· '.. K .J k. :-·, ;J,c 4-_l(:r, ,.JKL.,1 1<.C::.t(·?•:,J. 

:r.; ... 

·" ( Q,j) -::: 
-X3,K - ~l(ik,t:t-1!,~KM~t: I•! 

.rs1r 

·--·· ! 

- * : * ·:; . * .,'' .·.:.~ 2_:: :i ·~i .... · '' -; ·: 
X M 1- tr M r -:z. liA ~ ·:r e1e m,c:- /\11<..f:1<:..J 

kl"lkt:k .Jk. Kck. L1c_l'lk.t;t<.·• . /' 1 (28) 

Il03T0My 

. !~}• ·= ~xki:;:+ ~k VNtz+i; 
~k . . 1< 

·._.1 

(29) . 

B 3:tHX npe.n;e.nax MOJieJ'X H3MeHHTbCR BeJUtqJlilia ItO?~O}ie~TbI ··· r k •~eKTOp 

fJc_. • 1<EcJIM :_;,fk :ty~e noJiyileHo}· TO· ceqeHHe GJIJikirtCOM,n;a,. ,nJI~9-

.~1 .. ,· ... 

·;1 
'.\,.I{~:.;: 

KOCT:OI). f ::: ;'c"fk" 6y,ne'.f::,JiJii1ncoM C .Ma.TplHl;eft K03(N)l11.\HeHtOiF:, (U.:y) j :.: ,,· 

: \;:':: .. , :.·:,J-: ::·,., . .:;~·>. '\.· . :\,._r,.>:,r; ·1 .· ,,;·· 
. ' 1 R (,,J: , .. ,3 =~·· a.:: 

- ~·:.., .:-. :".. ,~" , 
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- .. 'dK ~ K YK(Mke:-xKfKJ 
.. - Y 2 -·· ·-· ···-: . . .., £ · l. 
______ " i, __ .- .. EK.-~k. ZK(HKB:~xK1") 

a.( t i 

.·. 'j ._ (t{f::-xJK) l,(Mtt;x,~~. E~(z:;;;!i)'l (30) 

.I{1rn 3mmnc.a · 3KcnepHM0HTaJI.hHh!e 3Hatiem•rn Koop.n;MIIaThl ·. ? '< BhipaJEa

IOTCSI fP9PMYJIOti 

a,3 + V - a.; 6 3

1 

d33 
• 

' 
(31) 

(r .n:e L\ 
3 

: ~9iipe~~irnxen~ MaTp111i;hl ( a~ npli i,j =--:J, 2 ,3). HaKo

Hell,1i., ~or.n;a B npe.n;eJiaX (31) paBH0MepH0 pa3blrpaH0 3HatieHMe ·nz_ K. : ; 

.D;JIR K0Mil0HeHThI ~ K . ocraexca B03M0~H0CTb H3MeHRThCJi·, BHYTPM 

0Tpe3Ka C K~m~aMY! 3;: , ".5 ~ • ,UJISI BCeX Tpex nap npe.n;eJIOB ($~Jr;), 
(?~ ,?:), (:£.: ,S-~ M0XH0 Han11car_~ o.n;Hy cpopMYJIY ~ . · · 

.. 
:', 

' : 

~- . . . 
· th, i.c.-t1\H:!HHi..1ll nucrurf-~ It 

lilAef.:IWX IHl!CJle.l(OBil'":-. ~ 
6'J1SflHOTEKA I} 
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C : '.Mi ·, --_·: .M.:!·+ x·!, _:_I::; M ! + x!+>.-!f; \ ~ 

'i)' 

K, ·' -. 

2. 
m.,;.,~. Jl "t'f, I 1'., 'tf.+,r)2, r . 

,-'. .. , .. , . ~.\ ffi IC + ) k, • n; IC "f: >-.. ,IC. ~k.~./, , \J~) 
\)~ •·." ,)~ • _ _. . -...; •~•~• _){; l .i 

-~ 
·- I, 

,{ .. '.. ~ ,; . 
. .. ;~,_./• ... • 

.Y. , 

.. ,l1petCeJihl;::1,r:~r.rerpHpoBaHHR no ;-'P:n-f' If lfh~-i. .i: BNlllfCJIJUOT(fSf no· (16) H 

(18). B~p~ieHI1H )VI.fl 1fT (19), . (26) TepmoT CMb!CJI npti. ·Ph·~r~,:o•~. 
Ho nerKo noxa3aT:&, l!To, HanpMMep, (l?). npYi R-t. = 0 . M0J\tH0 3l\U"1e-

" .. \· 

HH?l, -Ha 
(:':, J ;-.,. 

__ / .:J , J 

1\-2 . 1\:.2. ( * ) * '·, ·~ 
llJ:; on b 'J.., T,( ;,. . b , {') ~·: _ ~r· ·,·.::.:.p *) t11;;-E11;\t _,E:11;.• •rll"'.I ,. ,.· ' 
T ~ I i: :r .u--t ' ... , 'k-2., r"-i' L n •H · • wt ' 

_..,-, I .· .. . . . . . ;•,, • .1.·1 tt-i .• r•, f"l4) '.,,. . -;';:-· -· .... ·.,· . . · .. ' . •.' \.;J. 

e0JIW\T0J[bK0 B W ,· ·(T3)::J.tcKJilOtJHTl('JmO~HTeiii ·(p'··,::;.;:•.tJ'· )· F '\: . - · . . . . .... ""'.' r 11~i . . 

i 1) .:'_:J',' ._; ·rf)_; :Zf:~{;:.i'. i- .· ··1::1 ;_ii. ~. .. -~ ;.:'. ;,',,h' . .;· ::· >,:.;·::)• /:: 

W' = [ fi lJ: ~;:) c2!: <~);Lt ~i~J{ ~~-~-(\ ;·_ :_" (1s) : . 
K-l · ~,·,,1 ,,. ., i-' • 1 

• ' 

- , . ~ ~~J ~ ~ ~ ~-~ . \, ( -, .. · . . ; J .. ~. . r ~ t r'.\ i ·... .. - ·~. \ 

YI' TeM Ca.Mbtll H36aBYI·T-1-.,CSI OT -H-eo:np.e,n:.eJieHHOC.TJ.f;Tpy,n:H0 .. ~al'8,~~e. ·., 
• . ~ .. . ;! '! ---~ ... , .. ,~\. . ·~. 

oneHHTI,, KaKoil H3 aJiropYITMOB . ,l) , ~). MJH1 ',. o). \ ,n;aliT . 

na:r-H5oJiee 3qy.peKTI,nm:&1~'.s'. '.otro.cat5''· l]Q'.).(.CtJeT'a :- ::S l~ 'o 'ffycrT".E, ,:- Hatlp11Mep'.~ 't: i 0 

Tor.n;a B J) M 1') M0:>XH0 npOliHTerpMpoBaTJ, no BCeM 'SK. , M pa3-

MepHOCTh o6nacrH HHTerpMpOBaHMH yMeHbWHTCfl B nonTopa pa3a, qTo 

)J;OJIXHO CMmhHO ynyqmMTb CXO,ll;HMOCTb, B 'T) no,n;o6Horo yMeHbrue-
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mm: pasMepHOCTH npllf 8TOM He npOit!30H,IJ;eT • 0)l;Ha~o, y' L (26) B 

anr;opIA<PMe 1) 3aBHCHT JIHIJih OT -rpex nepeMeHn11x · f 1t-1. , E n-1. , 

2~1. -',· .. a"·tf (I9}<B. ol) H f) eine'tM:·~ox _;rf(: .. ::.;•i\)·f4'P~-~• Ilo0T6- ~ ... ; 

MY pas6poc 3HattemHi 'o/ B: ·ol..) H ~) ,l(dJIJKeH 3Hatn,cre1u>Ho. (pac-

lteT noKa3h1BaeT, t!TO Ha H0CKOJI:&KO nopH)lKOB). npeB'oc'XO)J;J.iTo pa'sdp·oc _;~ .{} } .· 

sHat1eHHlt W B <a) • · 3To npMBe,n;eT K yBe-iff.rqelf11:io ·A1fonepciH. ;· 

A r-z.i,o:'2.L He~c-~s·, 1ca1t~if'· 'if~ qJaKTOpOB - y:sen~ire1hiS p'a~opbca 3Ha-

tl0Hldi IlO,IJ;IA'.HTerpam>HOti. cpyHKI.UUf 1urn yMeHhIJI
0

eH11e pasMe.prroCTl{. Oc5JiaCTM 

-~~,- :··?]~·f7~ .:,_= t) .... i~,:~L· ,. . ·rs· 

llsnoxeHHbiii 3,IJ;ecb cnocoCi _He ripeTeH,jl:ye~. ~a· y1.o:aneTBopHTeJn,11oe 
. . ., . '•i ~t 

pememrn npo6JieMbI IlOJ(cqeTa CTaTI1:CTMt.Iec:rrn:x BeC0B npK MO,Il;e.iiM:poBaHRH 

npouecca MHoxecTBe1rnor.o po>I,IJ;em•rn:. OH TaKllCe KaK H 06.bitfHidt cnoco6 

nocttera no MeTo~y MoHTe-Kapno xpe6yeT 6onhmoro 061:>eua paoox~;xo

TR 11 ,n;aeT B H8KOT0ph!X · CJiytzaax 3Hat[KTeJ[bHy'ID Bhlro.ny • IlpYI MllO!:eCTBeH

HOM po~.n;eHHH C 60JiblliHM qHCJIOM tzaCTHU CTaTHCTHqecKHe neca OT.IJ;8Jih

HhIX peaKr{Jdl npMMepHO ypaBHHB8.lOTCH H ,IJ;Jrn HX ,naqHcJieHmi BepOHTHOCT

HhIMH MeTo,n;au11 nyxeH o_t1em) 6on1,mon 061:>eM pacl.leTOB.' O.n;aaKo npil 
' ' ' • <- ~ 

BYq~cJieHHH cpaBHMT8JihHO 60JiblllHX CTaTMCTMtleCKHX B8COB M8TO,D; B3Be

rneHHOro pacnonoxeHHH Mo~eT OKa3aThCff HaHdOJiee TIOJ183Hh!M. 
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